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3. OPERATION ANDMAINTEANCE OF SYSTEM
3.1. Main Chiller Plant
3.1.1. System Description

Combined Cooling, Heat & Power (CCHP) system uses biodiesel to generate both
electrical and thermal energy to run the chiller system and meet the building cooling
and electrical loads. The system is renewable as the fuel is biodiesel.

In this design, a new approach towards chilled water production in a building has been
adopted. The technique is ‘energy grading’: ranking the full range of possible renewable
sources against end use energy needs, to generate a checklist of building design
priorities. The key issue is to match the lowest possible grade of source against the
grade of the end demand.

Energy grading highlights interesting issues, like the inherent inefficiency of many
conventional systems that consume high grade energy and deliver only low grade
energy to building users. In this design, the inefficiency of energy penalties of using high
grade energy is reflected in the form of electricity for chilled water production and
dehumidification. Waste heat generated is utilized as a by product of the generator to
meet these demands.

The central cooling plant consists of absorption chiller (by CCHP Contractor) operating
alongside with water cooled electric chiller (by this Contractor). Absorption chiller
absorbs the waste heat from the generator and produce chilled water. Minimal
electricity demand is required in this process. The absorption chiller and electric chillers
deal with the cooling load provided by underfloor air conditioning and ceiling air supply.

Chilled water circuit from absorption chillers and electric chiller feed a constant
temperature loop (11°C) to air handling unit coils and a higher temperature (16°C) to
chilled beams. Chilled water circuit consists of duty and standby pumps. The chiller plant
is located in the basement. Chilled water is distributed to the centralized air
conditioning system of the entire building and the amount of chilled water supply is
varied in accordance with the actual cooling demand for energy saving during part load
operation.

Central control & monitoring system (CCMS) is provided by CCHP Contractor. It mainly
controls and monitors the combined cooling, heat & power (CCHP) plant, the central
cooling and heat rejection system as well as chilled water and hot water distribution
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system. It aims to ensure optimum operation of every equipment of the central cooling
system in responding to actual building cooling load and electricity demand.

The chilled water system shall consist of three numbers of 78.3 kW scroll type water
cooled chiller , using environmental friendly refrigerant R407c, and 4 numbers of
variable speed chilled water pump, 3 duty and 1 standby, located at basement chiller
plant room. Make up water to the system shall be provided from a package type
pressurized make up tank. Water treatment facilities will be provided via a chemical
dosing system in the chiller plant room.

For the chilled water system control, differential bypass arrangement for chilled water
flow control is provided, a two way modulating by pass valve is installed between the
common chilled water supply and return headers. The by pass valve is controlled by
pressure differential sensor across the main chilled water supply and return headers in
order to maintain a pre set differential pressure across the system.

The system cooling demand can be calculated by a stand alone DDC controller utilizing
input data of chilled water flow rate, supply and return chilled water temperature. The
chilled water plant shall operate under the control of Central Control and Monitoring
System (CCMS).

3.1.2. Water Cooled Chiller

(Please refer to Operation and Maintenance Manual from Trane)
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CGWP Small Scroll Chiller
Cabinet Water Cooled Cold Generator
10~100 Tons

Installation
Operation
Maintenance
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Introduction

Foreword
The aim of this document is to set out the
rules for the installation, set-up, operation
and maintenance of this type of Trane water
cooled liquid chillers.
The maintenance operations required to
insure that this machine operates reliabily
throughout its full service life are not
exhaustively described. Only the services of
a qualified technician employed by a
reputable service company can ensure that
the machine operates durably and reliably.

Warranty
The warranty is void if the equipment is
modified without the written approval of
Trane, if the operating limits are exceeded or
if the control system or the electrical wiring
is modified.

Damage due to misuse, lack of maintenance
or failure to comply with the manufacturer’s
instructions or recommendations is not
covered by the warranty obligation.

Acceptance on delivery
All air-conditioning units are shipped to their
installation site on a wooden skid.
All machines reach final destination
completely connected and assembled ready
for immediate start-up.

Please check that the unit has not in any
way been damaged during transport, as
soon as it arrives on site. If damage is
observed, or even on suspicion of damage:
Carry out instructions for notification of
damage in transport, and warn your Trane
Agency.

Caution:
Failure to conform to the above rules will
result in loss of insurance coverage.

General
About this manual:
"Caution" and "Warning" messages appear
at the appropriate place throughout this
manual. Your personal safety and the proper
operation of this machine require that you
follow them carefully.
Trane Taiwan assumes no liability for
installation or servicing performed by
unqualified personnel.

Refrigerant
The refrigerant provided by the constructor
meets all the requirements of our units.
When using recycled or reprocessed
refrigerant, it is advisable to ensure its
quality is equivalent to that of a new
refrigerant.
For this, it is necessary to have a precise
analysis made by a specialized laboratory. If
this condition is not respected, the
constructor warranty could be cancelled.
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Product Nomenclature

DIGIT 9 – Development Sequence

DIGIT 10 – Number of Compressors

DIGIT 11 – Water Connection

DIGIT 12 – Control

DIGIT 13 – Future Use

DIGIT 14 – Options

DIGIT 15 – Design Sequence

C� Third

D�Dual Compressors (010~030, 2circuits)
F�Four Compressors (040~100, 2circuits)

R� Right Hand Side (standard)
L � Left Hand Side (010~060 only)

N�Traditional Electrical Control (Standard)
U� Microprocessor

N� No (Standard)

N� No (Standard)
S �Spring Isolator

A � First

DIGIT 1,2,3,4 – Chiller Type

DIGIT 5,6,7 – Model(nominal cooling capacity)

DIGIT 8 – Voltage

CGWP � Water-cooled Scroll Chiller

010
012
015
020
025
030
040
050
060
080
090
100

1 � 220V/60Hz/1Ph (Model 010 only)
2 � 220V/60Hz/3Ph
3 � 380V/60Hz/3Ph
4 � 440V/60Hz/3Ph
5 � 380V/50Hz/3Ph
6 � 400V/50Hz/3Ph
7 � 415V/50Hz/3Ph

CGWP
1,2,3,4

010
5,6,7

5
8

C
9

D
10

R
11

N
12

N
13

N
14

A
15
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CGWP-SVX01B-EN5

Installation

Unit nameplate
The unit nameplate gives the complete
model reference numbers.
The unit power rating is shown, and power
supplies should not deviate by more than
10% from the rated power.
The customer’s electrical installation must
be able to withstand this current.(Figure 1)

Figure 1: Unit Nameplate

Installation instructions
Foundations
No special foundations are required,
provided the supporting surface is flat and
level, and can withstand the weight of the
unit.

Clearance
Insure there is sufficient clearance around
the unit to allow maintenance operations to
take place without obstruction.

(Attachment 4 - Annex 4)
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Handling
Handling with suitable equipment.
The dimensions and weights are shown in
figure 2~3.

Figure 2: Dimensions of CGWP010~030 (Dual Compressors)
CGWP010~015

Weight for handling

010
012
015
020
025
030
040
050
060
080
090
100

weight
(kg)
285
325
365
500
540
580
980

1060
1140
1900
2000
2100

Dim’s
Model

CGWP020~030

(Attachment 4 - Annex 4)
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Figure 3: Dimensions of CGWP040~100 (Four Compressors)
CGWP040~060

CGWP080~100
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Figure 4: Inlet / Outlet Piping Recommendation
CGWP010~030

CGWP 010~015
CGWP 020~030

DIM’S
Moel

1160
1190

400
500

A B
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Figure 5: Inlet / Outlet Piping Recommendation
CGWP040~060
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Figure 6: Inlet / Outlet Piping Recommendation
CGWP080~100

(Attachment 4 - Annex 4)

Page 15 of 1291



CGWP-SVX01B-EN11

Figure 7: Water Flow Rate - Pressure Drop Chart
flow rate of condenser water - pressure drop

flow rate of chilled water - pressure drop
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Unit Piping
General Water Piping Recommendations
Make water piping connections to evaporator
and condenser(s). Isolate and support piping
to prevent stress on the unit. Use flanged
ells or spool-places to facilitate service
procedures. Construct piping according to
local and national codes. Insulate and flush
piping before connecting to unit.

Caution:
To prevent equipment damage, bypass
the unit if using an acidic flushing agent.

Use a pipe sealant or teflon tape on all water
connections. Minimize heat gain and prevent
condensation by insulating all chilled water
piping.

Caution:
To prevent damage to water piping, do
not over tighten connections.

Water to evaporator connection
Install water circulation pump upstream of
the evaporator, insuring that the evaporator
is under positive pressure.

The following recommendations refer to
Figure 4~6.
1. Pressure gauges: shows entering and

leaving water pressure. Shut off valves
should be provided on water inlets and
outlets.

2. Thermometers: indicate chilled water
entering and leaving temperatures.

3. Balancing valve: controls water flow.
4. Shut off valves: isolate chillers and water

circuiting pump during maintenance
operations.

5. Water strainer: reduce fouling problem of
heat exchanger. (Factory provided, field
install)

Caution:
All installation must be equipped with
strainer provided by factory in order that
only clean water enters into exchangers.

Insure that all chilled water pipes are fully
insulated, in order to prevent frost damage.

Flow-Sensing Devices
If "loss of water-flow" protection is desired,
use a field-installed flow switch or differential
pressure switch with a pump interlock to
sense system water flow. To provide chiller
protection, install and wire the flow switch in
series with the chilled water pump interlock
for the chilled water circuits (refer to
"Electrical Wiring"). Specific connection and
schematic wiring diagrams shipped with the
unit.

Flow switches must stop or prevent
compressor operation if chilled water flow
drops off drastically. Follow the
manufacturer's recommendation for
selection and installation procedures.
General guidelines for flow switch installation
are outlined below:

1. Mount the switch upright with a minimum
of 5 pipe diameters straight, horizontal
run on each side. Do not install close to
elbows, orifices or valves.

Note:
The arrow on the switch must point in the
direction of water flow.

2. To prevent switch fluttering, vent all air
from the water piping systems.

Minimum water capacity
Minimum volume of water is depending on
the type of application. Consult your Trane
Agency. If necessary a buffer tank should be
fitted. Safety and control devices will only
operate correctly if there is sufficient water in
the system.

(Attachment 4 - Annex 4)
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Condenser Water Piping
Condenser Water Connection.
Condenser piping components generally
function identically to those in the evaporator
piping system. Refer to "Evaporator Piping".
In addition, cooling tower systems may
include a manual or automatic bypass valve
that can alter water flow rate to maintain
condensing pressure. Well (city) water
condensing systems should include a
pressure reducing valve and a water
regulating valve.

The pressure reducing valve should be
installed to reduce water pressure entering
the condenser. This is required only if water
pressure exceeds 300 psig. This is
necessary to prevent damage to the disc
and seat of the water regulating valve that
can be caused by excessive pressure drop
through the valve.

Caution:
To prevent condenser or regulating valve
damage, do not exceed 300 psig
condensing water pressure.

The optional water regulating valve
maintains condensing pressure and
temperature by throttling water flow leaving
the condenser in response to compressor
discharge pressure. Adjust the regulating
valve for proper operation during unit start-
up.

This valve is not used in cooling tower
applications. Cooling towers, however, may
require the use of a three-way, pilot-operated
regulating/bypass valve to maintain balance
between cooling tower water temperature
and condensing pressure. Note the use of
plugged tees in the system. This provides
access for chemical cleaning of the
condenser tubes. Condenser piping must be
in accordance with all applicable local and
national codes.

Water pressure drop of condenser and
evaporator
The pressure drop data of condenser and
evaporator are illustrated in figure 7.

Condenser Drains.
The condenser shells can be drained by
removing the drain plugs from the bottom of
the condenser heads.

Water Treatment
Using untreated or improperly treated water
in these units may result in inefficient
operation and possible tube damage.
Consult a qualified water treatment specialist
to determine whether treatment is needed.

Caution:
The use of improperly treated or
untreated water in this equipment may
result in scaling, erosion, corrosion,
algae or slime. The services of a qualified
water treatment specialist should be
engaged to determine what treatment, if
any, is advisable. The Trane Company
warranty specifically excludes liability for
corrosion, erosion or deterioration of
Trane equipment. Trane assumes no
responsibilities for the results of the use
of untreated or improperly treated water,
or saline or brackish water.

Water Pressure Relief Valves
Install a water pressure relief valve in the
condenser and evaporator leaving chilled
water piping. Water vessels with dose-
coupled shutoff valves have a high potential
for hydrostatic pressure buildup on a water
temperature increase. Refer to applicable
codes for relief valve installation guidelines.

Caution:
To prevent damage, install pressure relief
valve in both evaporator and condenser
water systems.

(Attachment 4 - Annex 4)
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Electrical Wiring
General Recommendations
The wiring procedures described in this
portion of the manual must be accomplished
to obtain proper operation. Electrical wiring
instructions for all optional features and
equipment are described in the "Optional
Electrical Wiring" sections of this manual.

Warning:
To prevent injury or death, disconnect
electrical power source before
completing connections to the unit.

All wiring must comply with local
requirements. The installer must provide
proper sized system interconnecting and
power supply wiring with appropriate fused
disconnect switches. Type and locations of
disconnects must comply with all applicable
codes.

Caution:
To prevent corrosion and overheating at
terminal connections, use copper
conductors sized based on nameplate
RLA.

Caution:
All wiring must comply with applicable
local and national codes.

Caution:
Type and location of fused disconnect
switches must comply with applicable
local and national codes.

Electrical connection locations are shown in
Figures 8~14. Minimum circuit amperage,
recommended fuse sizes and other unit
electrical data are provided in Tables 2~3
and on the unit nameplate.

Unit Power Supply
the installer must connect appropriate line
power supply (with fused disconnects) to the
terminal block or non-fused, unit-mounted
disconnect in the power section of the unit
control panel. Refer to Figures 8~14 Field
wiring diagrams, electrical schematics and
component location drawings are also
attached to the inside of the control panel
door.

The unit power fused disconnect switch(es)
should be located in the general area of the
unit to comply with local codes. The unit
disconnect can be used as an emergency
shutdown device.

(Attachment 4 - Annex 4)
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Figure 8: Electrical Wiring Diagram� CGWP010~030
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Figure 9: Electrical Wiring Diagram (1)� CGWP040~100
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Figure 10: Electrical Wiring Diagram (2)� CGWP040~060
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Figure 11: Electrical Wiring Diagram (3)�CGWP080~100
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Figure 12: Electrical Wiring Diagram (1)� CGWP� SMM
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Figure 13: Electrical Wiring Diagram (2)� CGWP � SMM
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Figure 14: The wiring of terminations for customer use is demonstrated as below � CGWP �SMM
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General Start-Up

Preparation
Before starting up the system, carry out the
following checks and operations:
1. Before making any electrical connection,

insure that the insulation of all power
supply terminals to ground complies with
standards and regulations in force. Check
the insulation of all electric motors using
500VDC megohmeter. Do not start up the
equipment if the insulation of motor is less
than 2MΩ.

2. Check all of the terminals of electrical
connection are sound and clean.

3. Insure all water and refrigerant valves are
in service positions.

4. Reset all of the controlling device set
manually. All of the original setting values
of protecting switches are shown in table 1.

5. Check the fixing of capillary tubes in order
to avoid the damage of vibration and wear
while the equipment running.

6. Insure that the pipe system is well
established and the hydraulic test had
been done.

The general characteristics of this
equipment are listed in table 2(60Hz) and
table 3(50Hz).

Teat Run
1. If there is any abnormal noise happening

at starting, shut down immediately and
recheck it.

2. Turn on the main power switch. Measure
the current of each phase.

3. Phase imbalance calculation.
Imbalance of electrical voltage existing in
power source will cause abnormal heat
accumulation in motor winding. The phase
imbalance is defined and calculated as

where x1, x2, x3 are electrical voltage or
current readings from power source.

Caution:
Phase imbalance of voltage from power
source should be less than 2%,
imbalance of current should be limited in
20%.

4.The running current of compressor shall
close to the data listed in table 2(60Hz)
and table 3(50Hz).

5.The power consumption of compressor
should close to rated input power.

6.If the equipment is operated under the
situation far away from standard, compared

the measured power with table 4(60Hz)
and table 5(50Hz). Further check should
be made if the deviations are over
excessively.

7. Investigate the pressure drops of water
line both at evaporator and condenser.
The pressure drop data is illustrated in
figure 7.

Running
After test running has finished, the equipment
can run automatically.

System Superheat
Normal superheat for each circuit is 5~7˚C at
full load. If superheat is not within this range,
adjust expansion valve superheat setting.
Allow 5~10 minutes between adjustments for
the expansion valve to stabilize on each new
setting.

System Subcooling
Normal subcooling for each circuit is 5~10˚C
at full load. If subcooling for either circuit is
not in this range check superheat for the
circuit and adjust, if required. If superheat is
normal but subcooling is not, contact a
qualified service technician.

x1+x2+x3

3
x= Max(x-xn)

x
dev= n=1, 2, 3

Table 1:Setting Points of Protecting Switches
Control Description
Discharge Pressure
Suction Pressure
Anti-Freeze (refrigerant side)-Model 010~060 only
Anti-Freeze (water side)
CGWP010~030
Time Relay of Compressor #1
Time Relay of Compressor #2
Time Relay of Low Pressure
Temperature Switch
CGWP040~100
Time Relay of Compressor #1
Time Relay of Compressor #2
Time Relay of Compressor #3
Time Relay of Compressor #4
Time Relay of Low Pressure-Model 040~060 only
Temperature Switch

Electrical Designation
HP1, HP2
LP1, LP2
FS1, FS2
FU1, FU2

TR1
TR2
TR3/4
TS1/2

TR1
TR2
TR3
TR4
TR5/6
TS1/2/3/4

Contacts Open
350 ± 7 Psig
45 ± 4 Psig
-3˚C ± 2.0˚C
1.8˚C ± 1.5˚C

Normally Open, Time Closed
Normally Open, Time Closed
Normally Open, Time Closed
10˚C / 9.5˚C

Normally Open, Time Closed
Normally Open, Time Closed
Normally Open, Time Closed
Normally Open, Time Closed
Normally Open, Time Closed
11˚C / 10.5˚C / 10˚C / 9.5˚C

Contacts Close (Reset)
250 ± 20 Psig
60 ± 4 Psig
3˚C ± 2.0˚C
7˚C ± 1.5˚C

2 mins
3 mins
2 mins
13˚C / 12.5˚C

2 mins
4 mins
3 mins
5 mins
6 mins
14˚C / 13.5˚C / 13˚C / 12.5˚C

(Attachment 4 - Annex 4)
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Table 2: CGWP General Characteristic(60Hz)

NOTE�1. Cooling capacity rated conditions
                  a. Chiller water inlet/outlet temperature = 12˚C/7˚C.
                  b. Condenser water inlet/outlet temperature = 30˚C/35˚C.
              2. Tolerance of the data as above is ± 5% according with Standard ARI 590.

010 012 015 020 025 030

35.15

5/5
2

100-50-0

100
4.6

120
2.0

4.0/4.0
3.3

285

42.18

6/6
2

100-50-0

9.53
32.2
18.6
16.1
113
65
57

120
4.2

144
2.2

4.5/4.5
3.6

1100
450

1180
325

52.72

7.5/7.5
2

100-50-0

12.80
43.2
25.0
21.6
151
88
76

150
4.5

180
2.0

5.0/5.0
8.3

365

70.29

10/10
2

100-50-0

16.50
60.0
35.0
30.0
295
175
135

200
5.3

240
2.5

5.5/5.5
7.6

500

87.87

10/15
2

100-60-0

21.10
75.0
43.0
38.0
450
253
190

250
4.2

300
3.2

5.5/7.5
10.4

1230
550

1300
540

2”FPT
2”FPT

220V
380V
440V
220V
380V
440V
Type

Water Flow (LPM)
WPD (mH2O)

Type
Water Flow (LPM)

WPD (mH2O)

Type
Length (mm)
Depth (mm)
Height (mm)

Item Model

105.44

15/15
2

100-50-0

25.20
90.0
52.0
45.0
465
261
198

300
5.5

360
3.7

7.5/7.5
13.2

580

2 1/2”FPT
2 1/2”FPT

040

140.60

(10+10)/(10+10)
2

100-75-50-25-0

33.00
120.0
70.0
60.0
355
210
165

400
5.3

480
2.5

12/12
15.2

980

050

175.75

(10+15)/(10+15)
2

100-80-60-30-0

42.20
150.0
86.0
76.0
525
296
228

500
4.2

600
3.2

15/15
20.8

1400
1120
1310
1060

060

210.90

(15+15)/(15+15)
2

100-75-50-25-0

50.40
180.0
104.0
90.0
555
313
243

600
5.5

720
3.7

18/18
26.4

1140

8.76
45
-
-

158
-
-

8.17
28.2
16.4
14.1
99
59
50

1 1/2”FPT
1 1/2”FPT

220V-1PH-60Hz

080

281.20

(20+20)/(20+20)
2

100-75-50-25-0

68.00
208.0
120.1
104.0
616
350
293

800
6.0

960
5.0

28/28
32.0

1900

090

316.35

(25+25)/(20+20)
2

100-80-60-30-0

76.00
235.6
136.1
117.8
730
403
355

900
6.0

1080
6.0

35/28
32.0

2000
1050
1625
2000

100

351.50

(25+25)/(25+25)
2

100-75-50-25-0

85.00
263.2
152.0
131.6
757
419
369

1000
7.0

1200
6.0

35/35
32.0

2100

Brazed plate heat exchanger

220V/380V/440V-3Ph-60Hz

3”FPT
3”FPT

4”Flange
4”FPT

RLA (A)

LRA (A)

Evap.

Cond.

Dimension

Capacity (kW)
Compressor
Tons/Tons

Circuit
Load (%)

Volt-Phase
Input (kW)

Refrigerant
R-22 Charge (kg)

Oil Charge(L)�SUNISO 4GS�

Operating Weight (kg)
Protection

Evap. Water Pipe in/out
Cond. Water Pipe in/out

Scroll

Shell and tube

R-22

Powder paint housing

H/L pressure switches, Freezestat, Fusible plug, Overload, Adjustable temperature switch, Phase reversal switch.

Shell and tube
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Table 3: CGWP General Characteristic(50Hz)

010 012 015 020 025 030

29.29

5/5
2

100-50-0

6.94
14.1
13.4
12.9
50
50
50

86
3.6

100
2.6

4.0/4.0
3.3

285

35.15

6/6
2

100-50-0

8.10
16.1
15.3
14.7
57
57
57

103
2.6

120
2.1

4.5/4.5
3.6

1100
450

1180
325

43.93

7.5/7.5
2

100-50-0

11.06
21.6
20.5
19.8
76
76
76

129
3.0

150
2.1

5.0/5.0
8.3

365

58.58

10/10
2

100-50-0

14.03
30.0
28.5
27.5
135
135
135

172
3.4

200
2.4

5.5/5.5
7.6

500

73.23

10/15
2

100-60-0

17.94
38.0
36.1
34.8
190
190
190

215
2.7

250
2.8

5.5/7.5
10.4

1230
550

1300
540

2”FPT
2”FPT

Capacity (kW)
Compressor
Tons/Tons

Circuit
Load (%)

Volt-Phase
Input (kW)

Refrigerant
R-22 Charge (kg)

Oil Charge(L)�SUNISO 4GS�

Operating Weight (kg)
Protection

Evap. Water Pipe in/out
Cond. Water Pipe in/out

380V
400V
415V
380V
400V
415V
Type

Water Flow (LPM)
WPD (mH2O)

Type
Water Flow (LPM)

WPD (mH2O)

Type
Length (mm)
Depth (mm)
Height (mm)

Item Model

87.87

15/15
2

100-50-0

21.42
45.0
42.8
41.2
198
198
198

257
3.6

300
2.9

7.5/7.5
13.2

580

2 1/2”FPT
2 1/2”FPT

040

117.17

(10+10)/(10+10)
2

100-75-50-25-0

28.05
60.0
57.0
55.0
165
165
165

344
3.4

400
2.4

12/12
15.2

980

050

146.46

(10+15)/(10+15)
2

100-80-60-30-0

35.87
76.0
72.2
69.6
228
228
228

430
2.7

500
2.8

15/15
20.8

1400
1120
1310
1060

060

175.75

(15+15)/(15+15)
2

100-75-50-25-0

42.84
90.0
85.6
82.4
243
243
243

514
3.6

600
2.9

18/18
26.4

1140

1 1/2”FPT
1 1/2”FPT

080

239.10

(20+20)/(20+20)
2

100-75-50-25-0

56.40
100.8
95.6
92.1
290
290
290

681
4.2

817
3.5

28/28
32.0

1900

090

265.90

(25+25)/(20+20)
2

100-80-60-30-0

63.00
114.3
108.3
100.0
352
352
352

756
4.6

907
4.1

35/28
32.0

2000
1050
1625
2000

100

296.40

(25+25)/(25+25)
2

100-75-50-25-0

70.50
127.8
121.1
116.7
366
366
366

840
4.9

1000
4.2

35/35
32.0

2100

3”FPT
3”FPT

4”Flange
4”FPT

NOTE�1. Cooling capacity rated conditions
                  a. Chiller water inlet/outlet temperature = 12˚C/7˚C.
                  b. Condenser water inlet/outlet temperature = 30˚C/35˚C.
              2. Tolerance of the data as above is ± 5% according with Standard ARI 590.

RLA (A)

LRA (A)

Evap.

Cond.

Dimension

Scroll

380V/400V/415V-3Ph-50Hz

Shell and tube

R-22

Powder paint housing

H/L pressure switches, Freezestat, Fusible plug, Overload, Adjustable temperature switch, Phase reversal switch.

Shell and tubeBrazed plate heat exchanger
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Table 4: CGWP Performane Data (60Hz)

34.17
36.61
39.11
41.69
41.36
43.94
46.66
49.53
51.68
55.08
58.54
62.11
68.73
72.83
76.91
81.31
85.75
90.87
96.65

102.36
102.77
108.92
116.40
123.43
137.27
146.84
156.71
166.87
172.01
183.64
195.63
207.98
206.57
220.45
234.80
249.55
275.00
294.00
313.00
332.00
309.30
330.70
352.10
373.50
343.70
367.50
391.30
415.00

7.22
7.39
7.55
7.72
8.38
8.56
8.75
8.96

11.38
11.61
11.85
12.10
14.56
14.81
15.08
15.34
18.76
19.24
19.43
19.77
22.51
23.21
23.33
23.74
29.62
30.11
30.60
31.12
37.92
38.52
39.13
39.76
45.38
46.06
46.75
47.47
60.20
61.40
62.50
63.70
67.30
68.60
69.90
71.20
75.30
76.70
78.20
79.60

32.91
35.15
37.63
40.22
39.80
42.18
44.85
47.67
49.55
52.72
56.10
59.63
66.27
70.29
74.32
78.65
82.61
87.87
93.11
98.85
98.94

105.44
111.89
119.05
131.41
140.60
150.09
159.89
164.55
175.75
187.31
199.23
197.49
210.90
224.74
238.99
261.40
281.30
299.40
318.40
294.10
316.50
336.80
358.20
326.70
351.60
374.30
398.00

7.93
8.17
8.32
8.47
9.29
9.53
9.71
9.89

12.53
12.80
13.03
13.26
16.25
16.50
16.75
16.99
20.77
21.10
21.42
21.75
24.79
25.20
25.59
26.00
32.48
33.00
33.55
34.10
41.55
42.20
42.87
43.56
49.64
50.40
51.17
51.95
67.10
68.00
69.40
70.60
75.00
76.00
77.60
78.90
83.90
85.00
86.70
88.20

32.23
34.57
37.07
39.65
39.01
41.29
44.16
46.93
48.56
51.78
55.17
58.64
65.29
69.28
73.28
77.17
81.35
86.55
91.73
96.80
97.41

103.82
110.19
116.43
128.98
138.02
147.37
157.01
161.49
172.51
183.89
195.63
193.78
207.00
220.63
234.69
256.00
275.00
294.00
313.00
287.90
309.30
330.70
352.10
319.90
343.70
367.50
391.20

8.31
8.48
8.62
8.78
9.75
10.02
10.08
10.27
13.07
13.29
13.49
13.73
16.93
17.17
17.40
17.66
21.57
21.90
22.21
22.56
25.70
26.11
26.50
26.92
33.75
34.29
34.84
35.41
43.13
43.81
44.50
45.21
51.51
52.28
53.08
53.99
69.80
71.00
72.10
73.30
78.00
79.30
80.60
81.90
87.30
88.70
90.20
91.60

31.40
33.70
36.19
38.79
38.01
40.44
43.09
45.83
47.22
50.37
53.70
57.18
63.81
67.72
71.70
75.90
79.44
84.54
89.64
95.20
95.06

101.36
107.58
114.51
125.24
134.10
143.18
152.56
156.81
167.58
178.70
190.16
188.13
201.03
214.36
228.10
247.80
266.80
285.80
304.80
278.80
300.20
321.60
343.00
309.70
333.50
357.30
381.10

8.78
8.94
9.08
9.23

10.33
10.49
10.65
10.82
13.79
14.01
14.21
14.42
17.96
18.23
18.47
18.73
22.80
23.15
23.48
23.85
27.09
27.52
27.94
28.40
35.77
36.33
36.90
37.48
45.66
46.38
47.10
47.83
54.48
53.30
56.13
56.98
74.00
75.10
76.30
77.40
82.70
83.90
85.20
86.50
92.40
93.90
95.30
96.80

29.91
32.08
34.46
37.05
36.26
38.62
41.18
43.89
44.92
47.94
51.16
54.56
61.12
64.95
68.82
72.90
76.04
81.01
85.92
91.32
90.96
97.07

103.02
109.76
118.77
127.22
135.97
144.94
148.74
159.08
169.77
180.79
178.51
190.90
203.72
216.91
234.20
253.20
272.20
291.30
263.50
284.90
306.30
327.70
292.80
316.50
340.30
364.10

9.61
9.79
9.95

10.13
11.39
11.56
11.74
11.94
15.11
15.34
15.57
15.82
19.90
20.15
20.41
20.68
25.08
25.42
25.79
26.16
29.67
30.09
30.56
31.02
39.48
40.07
40.67
41.28
50.28
51.03
51.81
52.59
59.88
60.77
61.66
62.57
80.80
82.00
83.10
84.30
90.30
91.60
92.90
94.20

101.00
102.50
103.90
105.40

5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11
5
7
9

11

CGWP010
LPME:100
LPMC:120

25 30 32 35 40

LW(˚C)Model

EW(˚C)
kW Cooling Capacity Power Input Cooling Capacity Power Input Cooling Capacity Power Input Cooling Capacity Power Input Cooling Capacity Power Input

CGWP012
LPME:120
LPMC:144
CGWP015
LPME:150
LPMC:180
CGWP020
LPME:200
LPMC:240
CGWP025
LPME:250
LPMC:300
CGWP030
LPME:300
LPMC:360
CGWP040
LPME:400
LPMC:480
CGWP050
LPME:500
LPMC:600
CGWP060
LPME:600
LPMC:720
CGWP080
LPME:800
LPMC:960
CGWP090
LPME:900

LPMC:1080
CGWP100
LPME:1000
LPMC:1200
NOTE�EW-Condenser water inlet temperature.    LW-Chiller water outlet temperature.
              LPME-Rated water flow rate of evaporator (LPM)    LPMC-Rated water flow rate of condenser.
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Table 5: CGWP Performane Data (50Hz)

NOTE�EW-Condenser water inlet temperature.    LW-Chiller water outlet temperature.
              LPME-Rated water flow rate of evaporator (LPM)    LPMC-Rated water flow rate of condenser.

28.48
30.51
32.59
34.74
34.47
36.62
38.88
41.28
43.07
45.90
48.78
51.76
57.28
60.69
64.09
67.76
71.46
75.73
80.54
85.30
85.64
90.77
97.00

102.86
114.40
122.37
130.59
139.06
143.34
153.03
163.03
173.32
172.14
183.70
195.67
207.96
233.80
249.90
266.10
282.20
259.80
277.80
295.80
313.70
289.70
309.80
329.90
349.80

6.14
6.28
6.42
6.56
7.12
7.28
7.44
7.62
9.84

10.04
10.24
10.46
12.38
12.59
12.82
13.04
15.95
16.35
16.52
16.80
19.13
19.73
19.83
20.18
25.18
25.59
26.01
26.45
32.24
32.74
33.26
33.80
38.58
39.15
39.74
40.35
50.00
51.00
51.90
52.90
55.80
56.90
57.90
59.00
62.50
63.70
64.90
66.10

27.43
29.29
31.36
33.52
33.17
35.15
37.38
39.73
41.29
43.93
46.75
49.69
55.23
58.58
61.93
65.54
68.84
73.23
77.59
82.38
82.45
87.87
93.24
99.21

109.51
117.17
125.08
133.24
137.13
146.46
156.09
166.03
164.58
175.75
187.29
199.16
222.20
239.10
254.50
270.60
247.00
265.90
282.90
300.90
275.40
296.40
315.50
335.50

6.74
6.94
7.07
7.20
7.90
8.10
8.25
8.41
10.82
11.06
11.25
11.44
13.81
14.03
14.24
14.44
17.65
17.94
18.21
18.49
21.07
21.42
21.75
22.10
27.61
28.05
28.52
28.98
35.32
35.87
36.44
37.02
42.20
42.84
43.49
44.16
55.70
56.40
57.60
58.60
62.20
63.00
64.30
65.40
69.60
70.50
72.00
73.20

26.86
28.81
30.89
33.04
32.51
34.41
36.80
39.11
40.47
43.15
45.98
48.87
54.41
57.73
61.07
64.31
67.79
72.13
76.44
80.67
81.18
86.52
91.83
97.03

107.48
115.02
122.80
130.84
134.57
143.76
153.24
163.03
161.48
172.50
183.86
195.58
217.60
233.80
249.90
266.10
241.80
259.80
277.80
295.80
269.70
289.70
309.80
329.80

7.06
7.21
7.33
7.46
8.29
8.52
8.57
8.73

11.28
11.47
11.64
11.84
14.39
14.59
14.79
15.01
18.33
18.62
18.88
19.18
21.85
22.19
22.53
22.88
28.69
29.15
29.61
30.10
36.66
37.24
37.82
38.43
43.78
44.44
45.12
45.89
57.90
58.90
59.80
60.80
64.70
65.70
66.80
67.90
72.50
73.60
74.90
76.00

26.17
28.08
30.16
32.33
31.68
33.70
35.91
38.19
39.35
41.98
44.75
47.65
53.18
56.43
59.75
63.25
66.20
70.45
74.70
79.33
79.22
84.47
89.65
95.43

104.37
111.75
119.32
127.13
130.67
139.65
148.92
158.46
156.78
167.52
178.63
190.08
210.60
226.80
242.90
259.10
234.20
252.20
270.10
288.10
261.10
281.10
301.20
321.30

7.46
7.60
7.72
7.85
8.78
8.92
9.05
9.20

11.89
12.08
12.25
12.43
15.27
15.50
15.70
15.92
19.38
19.68
19.96
20.27
23.03
23.39
23.75
24.14
30.41
30.88
31.36
31.86
38.81
39.42
40.03
40.66
46.31
47.00
47.71
48.43
61.40
62.30
63.30
64.20
68.60
69.50
70.60
71.70
76.70
77.90
79.10
80.30

24.93
26.73
28.72
30.88
30.22
32.18
34.32
36.58
37.43
39.95
42.63
45.47
50.93
54.13
57.35
60.75
63.37
67.51
71.60
76.10
75.80
80.89
85.85
91.47
98.98

106.02
113.31
120.78
123.95
132.56
141.48
150.66
148.76
159.08
169.77
180.76
199.10
215.20
231.40
247.60
221.30
239.30
257.30
275.30
246.80
266.80
286.90
306.90

8.17
8.32
8.46
8.61
9.68
9.83
9.98

10.15
13.01
13.21
13.40
13.62
16.92
17.13
17.35
17.58
21.32
21.61
21.92
22.24
25.22
25.58
25.98
26.37
33.56
34.06
34.57
35.08
42.74
43.38
44.04
44.70
50.90
51.65
52.41
53.18
67.10
68.10
69.00
70.00
74.80
75.90
77.00
78.10
83.80
85.10
86.20
87.50

5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11
5
7
9
11

CGWP010
LPME:86

LPMC:100

25 30 32 35 40

LW(˚C)Model

EW(˚C)
kW Cooling Capacity Power Input Cooling Capacity Power Input Cooling Capacity Power Input Cooling Capacity Power Input Cooling Capacity Power Input

CGWP012
LPME:103
LPMC:120
CGWP015
LPME:129
LPMC:150
CGWP020
LPME:172
LPMC:200
CGWP025
LPME:215
LPMC:250
CGWP030
LPME:257
LPMC:300
CGWP040
LPME:344
LPMC:400
CGWP050
LPME:430
LPMC:500
CGWP060
LPME:514
LPMC:600
CGWP080
LPME:681
LPMC:817
CGWP090
LPME:756
LPMC:907
CGWP100
LPME:840

LPMC:1000
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Periodic Maintenance
Perform all maintenance procedures and
inspections at the recommended intervals.
This will prolong the life of the equipment
and reduce the possibility of costly
equipment failures.

Use an "Operator's Log" such as the one at
the back of this manual to record a weekly
"operating conditions history" for this unit.
The operating log for this unit can be a
valuable diagnostic tool for service
personnel. By noticing trends in the
operating conditions, the operator can often
foresee and prevent problem situations
before they become serious.

If the unit does not operate properly during
maintenance inspections, refer to "Problem
diagnosis".

Weekly Maintenance
Once the unit been operating for about 10
minutes and the system has stabilized,
check operating conditions and complete the
checkout procedures that follow.

1. Check suction pressure and discharge
pressure at the gauges on the unit.

2. Check the liquid line sight glasses.

3. If operating pressures and sight glass
conditions seem to indicate refrigerant
shortage, measure system superheat and
system subcooling.

4. If operating conditions indicate an
overcharge, slowly (to minimize oil loss)
remove refrigerant at the liquid line
service valve. Do not discharge refrigerant
into the atmosphere.

Caution:
To prevent injury due to frostbite, avoid
skin contact with refrigerant.

5. Inspect the entire system for unusual
conditions. Use an operating log such as
that shown at the end of this manual to
record a weekly operating conditions
history for the unit. A complete operating
log is a valuable diagnostic tool for service
people.

Monthly Maintenance
1. Perform all weekly maintenance

procedures.
2. Measure and record system superheat.
3. Measure and record system subcooling.

Annual Maintenance
1. Perform all weekly and monthly

maintenance procedures.
2. Have a qualified service technician check

the setting and function of each control
and inspect the condition of and replace
compressor and control contactors if
needed.

3. If chiller is not piped to drain facilities,
make sure drain is clear to carry away
system water.

4. Drain water from condenser and
evaporator and associated piping
systems. Inspect all piping components
for leakage, damage, etc. Clean out any
in-line water strainers.

5. Inspect evaporator and condenser tubes
and clean, if needed. Refer to
"Maintenance Procedures" as following.

6. Clean and repaint any corroded surface.
7. Inspect the expansion valve sensing bulbs

for cleanliness. Clean if required. Sensing
bulbs must make good contact with
suction lines and be properly insulated.

Troubleshooting and Maintenance

(Attachment 4 - Annex 4)
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Maintenance Procedures
This section describes specific maintenance
procedures which must be performed as a
part of the normal maintenance program for
this unit. Be certain that electrical power to
the unit is disconnected before performing
these procedures.

Caution:
To prevent injury or death due to
electrical shock, open and lock all
electrical disconnects.

Cleaning the Condenser
Water available for condensing frequently
contains minerals or other contaminants that
collect on the inside of the condenser tubes
as carbonate scale. Scale accumulation will
accelerate with high condensing
temperatures and use of water with high
mineral content. Cooling towers collect dust
and foreign material which also deposits on
the condenser tubes, forming sludge.

To maintain maximum efficiency, the
condenser must remain as free of these
deposits as possible. Even a very thin layer
on the inside tube surfaces reduces the heat
transfer ability of the condenser. Indications
of scale deposits are decreased water flow
through condenser, reduced temperature
differential between entering and leaving
condensing water and abnormally high
condensing temperatures.

There are two accepted methods of cleaning
condenser tubes. They are mechanical
cleaning and chemical cleaning.

Chemical Cleaning
Chemical cleaning is the most satisfactory
method of cleaning scale from condenser
tubes. With this treatment, scale is dissolved
and flushed away by circulating a chemical
solution through the tubes and headers.

Internal condenser components are
composed of copper, steel and cast iron.
With this information, water treatment firms
will be able to recommend a suitable
chemical for this purpose. If water treatment
is not available, consult a chemical supply
house.

Figure 15 illustrates a typical chemical
cleaning arrangement. All materials used in
the chemical (external) circulating system,
quantity of cleaning material, duration of
cleaning and any safety precautions relative
to the handling of the cleaning agent must
be provided or approved by the supplier of
the cleaning agent.

Figure 15: Typical Circulating Arrangement
for Chemical Cleaning of Condenser and
Evaporator

Mechanical Cleaning
The mechanical cleaning method is used
primarily to remove sludge and other loose
material from the condenser tubes. Use the
following procedure.
1. Turn off chiller and condenser water

supply.
2. Break piping connections at the unions.
3. Remove the frame casing .

Please be noted use a brand new packing
for re-assembling condenser heads.

4. Remove the condenser heads.
5. Run a round nylon brush from end to end

through the tubes to loosen deposits.
6. Flush the tubes with water. Then inspect

tubes for scale accumulation. If there is no
scale in the tubes reassemble condenser
and piping.

7. If there is scale in the tubes, proceed with
the chemical cleaning procedure.

(Attachment 4 - Annex 4)
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Problem Diagnosis

A. Compressor neither starts nor hums

Symptom
1. No power

2. Unit locked out by reversal relay
3. No call for cooling

4. Unit locked out by reset relay (CR1, CR2, CR3, CR4)

5. Compressor contactor will not close

6. Compressor winding thermostat open

Recommended action
a. Check for disconnect switch open
b. Check for blown fuse
Check the phase sequence
a. Check for defective thermostat
b. Broken or improper control wiring
Check the protective devices as below and find out the reasons;
Flow S/W; O.L.; KC; HP; LP; FS.
a. Check for open reset relay (CR1, CR2, CR3, CR4)
b. Check for defective thermostat
a. Check compressor amp. draw
b. See �compressor winding thermostat open �

B. Compressor hums, but will not start

Symptom
1. Low voltage at compressor

2. Defective compressor

Recommended action
a. Check for low line voltage
b. Check for defective compressor contactors
a. Check for open motor winding
b. Check for excessive amp. draw on all phases

C. 2nd. stage compressor fails to start

Symptom
1. Time delay contacts fail to close
2. No call for cooling

3. Locked out by reset relay
4. Compressor contactor will not close

Recommended action
Replace time delay relay
a. Check for defective thermostat
b. Check for improper control wiring
See Symptom A.
See Symptom A.

D. Compressor runs continuously

Symptom
1. Unit undersized for load
2. Thermostat set point too low
3.�Welded� contacts on compressor contactor
4. Leaky valves in compressor (indicated by abnormally low

discharge and high suction pressure)
5. Refrigerant shortage (as indicated by reduced capacity, high

superheat, low subcooling and low suction pressure)

Recommended action
Check cause of excessive load
Re-adjust thermostat setting
Repair or replace contactors
Replace compressor

Find and repair leak
Recharge system

(Attachment 4 - Annex 4)
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E. Compressor motor winding thermostat open

Symptom
1. Excessive load on evaporator

2. Lack of motor cooling

3. Improper voltage at compressor

Recommended action
a. Check for excessive water flow
b. Check for high return water temp
a. Check for improper expansion valve setting or faulty expansion

valve
b. Check for restriction in liquid line
Check for low or imbalanced line voltage. loose power wiring or
defective compressor contactor.

F. Noisy compressor

Symptom
1. Damaged internal parts
2. Liquid flood back (abnormally cold suction line and low superheat)
3. Liquid refrigerant in compressor at start-up

Recommended action
Replace compressor
Check and adjust superheat
Check for refrigerant overcharge

G. System short of capacity

Symptom
1. Low charge
2. Clogged filter drier
3. Incorrect expansion valve setting
4. Expansion valve stuck or obstructed
5. Low evaporator water flow
6. Non-condensibles in the system

Recommended action
Add refrigerant
Replace filter drier
Readjust expansion valve
Replace expansion valve
Check strainers. Adjust water flow
Evacuate and recharge system

H. Suction pressure too low

Symptom
1. Short of refrigerant
2. Thermostat set too low
3. Low water flow
4. Clogged filter drier
5. Expansion valve faulty

Recommended action
Find and repair leak; recharge system
Readjust thermostat
Check strainers and adjust balancing valve
Replace
Replace

(Attachment 4 - Annex 4)
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I. Suction pressure too high

Symptom
1. Excessive cooling load
2. Expansion valve overfeeding

3. Suction valve broken (i.e. noisy compressor)

Recommended action
Check for cause of excessive load
a. Verify remote bulb is properly attached
b. Adjust superheat setting
Replace compressor

J. Discharge pressure too low

Symptom
1. Shortage of refrigerant
2. Broken or leaky compressor discharge valve

Recommended action
Find and repair leak
Replace compressor

K. Discharge pressure too high

Symptom
1. Condenser water flow restricted
2. Air or non-condensible gas in system
3. Refrigerant overcharge
4. Excessive system load

Recommended action
Check water flow, clean condenser
Evacuate and recharge system
Recover excess refrigerant
Check cause

(Attachment 4 - Annex 4)

Page 36 of 1291



© American Standard Inc. 2003 CGWP-SVX01B-EN32

Hardware

Figure 16: Base Module• When the jumper is in position 1, the
auxiliary module is used to control the
circuit 2.

• Position 2 : disable.
• Position 3 : disable.
• When the jumper is in position 4, the
auxiliary module is used to allow to display
the evaporator and condenser inlet water
temperatures.

Figure 17: Auxiliary Module
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Operation of the module

����  C ����

C 02                             NO

C 02                     CLEAR

����  A ���� ����  B ����

Function of keys 0 and 1
The key 1 is used to allow the start of the
compressor.
The key 0 is used to stop the chiller.
When the operator press on key 0, the
following message appears:
A operator stop

How to reset the SMM?
Press 3 times on the key �

the following message appears

Press 1 time on the key �

Press 1 time on the key �

The following message appears

Press on the key �

The following message appears

Press 1 time on the key � during 5 seconds.
The hour and the leaving chilled water
temperatures are displayed.
The orange LED is switched off.

Notes
If one of the following faults is displayed:
M comp A1 fault
M comp A2 fault
M comp B1 fault
M comp B2 fault
the corresponding overload relays must be
reset before to reset the SMM.

How to have access to the
menu A?
Press 1 time on the key �

The following message appears

Press 1 time on the key �

Chilled water set point is displayed.

To have access to the following information,
press the key �

To exit the menu press the key � during a
few seconds.

Information contained in the menu A
A01 Active water setpoint
A02 Evaporator water outlet mix

temperature
A03 Circuit 1 evaporator water outlet

temperature
A04 Circuit 2 evaporator water outlet

temperature
A05 Air temperature
A06 Number of compressor A1 operating

hours
A07 Number of compressor A1 starts
A08 Number of compressor B1 operating

hours
A09 Number of compressor B1 starts
A10 Number of compressor A2 operating

hours
A11 Number of compressor A2 starts
A12 Number of compressor B2 operating

hours
A13 Number of compressor B2 starts

A01             Value ˚C

How to have access to the
menu B?
Press twice on the key �

The following message appears

Press 1 time on the key �

The leaving chilled water temperature set
point value is displayed.
To change the value, press on the keys � or
�

To have access to the following parameters,
press on the key �

To change the value of these parameters,
press on the keys � or�
To exit this menu, press the key� during a
few seconds.

Parameters which can be modified in the
menu B
B01 Evaporator outlet temperature setpoint

Setting -26.0˚C to 30.0˚C by 0.1˚C
increment. Default value 6.0.

B02 Hot water outlet temperature setpoint
Setting 20.0˚C to 60.0˚C by 0.1˚C
increment. Default value 45.0.

B03 Auxiliary water outlet temperature setpoint
Setting -26.0˚C to 60.0˚C by 0.1˚C
increment. Default value 6.0.

B04 Circuit 1 ON validation
Enabled circuit: Enable. Disabled
circuit: Disable. Default value: Enable

B05 Circuit 2 ON validation
Enabled circuit: Enable. Disabled
circuit: Disable. Default value: Enable

B06 Operating mode
Cooling mode: Cooling Heating mode:
Heating
Serial link control: Extern Default value:
Cooling

(Attachment 4 - Annex 4)
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����  C ����

����  D ����

D 01                     None

B07 Remote control validation
Remote control: Remote
Local control: Local
Default value: Local

B08 Auxiliary setpoint validation
Enabled circuit: Enable. Disabled
circuit: Disable.
Default value: Disable

B09 Current date display
B091 day-setting 1 to 31
B092 month-setting 1 to 12
B093 year-setting 00 to 99.

B10 Current hour display
B101 hour-setting 00 to 23
B102 Minutes-setting 00 to 59
B103 Seconds-setting 00 to 59.

B11 Set this parameter at 0,0˚C
B12 Set this parameter at 0,0˚C
B13 Set this parameter at 0,0˚C

How to have access to the
menu C ?
Press 3 times on the key �

The following message appears

Press 1 time on the key �

The last fault is displayed.
Press successively on the key � to display
the last 20 faults
Press successively on the key � to display
the last fault.
To exit this menu, press during a few
seconds on the key �.
This menu is used also to reset the SMM
(see parapragh How to reset the SMM?)

How to have access to the
menu D?
Press 4 times on the key �

The following message appears

Press 1 time on the key �

The following message appears

To change the value, press on the keys � or
�

To have access to the following parameters,
press on the key �

To change the values of these parameters,
press on the keys � or�K

To exit this menu, press on the key � during
a few seconds.

Parameters which can be modified in the
menu D
D01 Cooling setpoint reset type

None: None-On air: Air-On water: Ret.
Wat.-Default value: None

D02 Cooling reset starting value
Setting 2˚C to 55˚C by 0.1˚C increment.
Default value 20.0.

D03 Cooling reset value range
Setting 2˚C to 20˚C by 0.1˚C increment.
Default value 10.0.

D04 Cooling reset range
Setting -15˚C to 15˚C by 0.1˚C
increment. Default value 5.0.

D05 Heating setpoint reset type
None: None-On air: Air-On water: Ret.
Wat.-Default value: None

D06 Heating reset starting value
Setting 2˚C to  55˚C by 0.1˚C
increment. Default value 20.0.

D07 Heating reset value range
Setting 2˚C to  20˚C by 0.1˚C
increment. Default value 10.0.

D08 Heating reset range
Setting -15˚C to 15˚C by 0.1˚C
increment. Default value 5.0.

Example of programmation of the chilled
water temperature set point in function of
the air temperature

D09 Generic input type
0..10 Volts               0..10V
2..10 Volts               2..10V
0.20mA               0..20mA
4..20mA               4..20mA
Default value         0..10V
10V or 20 mA lead to a chilled water
temperature set point reset of 20˚C.

D10 Evaporator pump stop timer
Setting 1 to 10 mn by 1 mn increment.
Default value 1.

D11 Evaporator water pump automatical
cleaning
None               None
6 hours               6H
12 hours               12H
24 hours               24H
48 hours               48H
Default value           None

Parameter
B01
D01
D02
D03
D04

Value
12,0
Air

20,0
10,0
-5,0

Expected operation
Set point (˚C)

Outside temp.(˚C)3020

7

12

Values to be programmed
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����  E ����

D12 compressor lead-lag
Increasing fix         1-2
Decreasing fix                            2-1
Start and hour balancing         Auto
Automatic inversion at each star TRANE
Default value         TRANE
The parameters D13 and D14 are used
to determine the conditions under which
the fault relays switch on.

D13 Default 1 report type

Unit or circuit 1
manual reset defaulbit
Unit or circuit 2
manual reset default
Unit or circuit 1
automatic reset default
Unit or circuit 2
automatic reset default
Circuit 1 not available
or in limit
Circuit 2 not available
or in limit
Informational default
on unit
Default value

Displayed
value

1

2

4

8

16

32

64

bit 0

bit 1

bit 2

bit 3

bit 4

bit 5

bit 6
1

D14 Default 2 report type

Unit or circuit 1
manual reset default
Unit or circuit 2
manual reset default
Unit or circuit 1
automatic reset default
Unit or circuit 2
automatic reset default
Circuit 1 not available
or in limit
Circuit 2 not available
or in limit
Informational default
on unit
Default value

Example:
on a 2 circuit unit, we wish that the fault
relay 1 (D13) switches on if a manual or
an automatic reset fault occur.  i.e.in the
cases corresponding to the dits 0, 1, 2
and 3. In this case, we have to display
the value 15 (1+2+4+8)

D15 Serial link address
setting 0 to 62. Default value 0.

Use
For comfort type application, increasing the
reset point when the air temperature
decreases allows to obtain better C.O.P. at
part load, so to decrease the energy
consumption.

E01             Value ˚C

How to have access to the
menu E?
Press 5 times on the key �

The following message appears

Press 1 time on the key �

The saturated refrigerant temperature inside
circuit 1 evaporator is displayed.

To have access to the following information,
press on the key �

To exit this menu, press on the key � during
a few seconds.

information contained in the menu E
E01 Circuit 1 evaporator saturated

temperature
E02 Circuit 1 evaporator saturated pressure
E03 Circuit 1 condenser saturated

temperature
E04 Circuit 1 condenser saturated pressure
E05 Circuit 2 evaporator saturated

temperature
E06 Circuit 2 evaporator saturated pressure
E07 Circuit 2 condenser saturated

temperature
E08 Circuit 2 condenser saturated pressure
E09 Evaporator water inlet temperature
E10 Condenser water outlet temperature
E11 Condenser water inlet temperature

Displayed
value

1

2

4

8

16

32

64

bit 0

bit 1

bit 2

bit 3

bit 4

bit 5

bit 6
2
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Explanation of the fault codes

I Service demand
I E2P par.chg

I XRAM par.chg

I E2P par.prog.

A User ckt1 stop
A User ckt2 stop
A Ext. ckt1 stop
A Ext. ckt2 stop
A Rem. ckt1 stop
A Rem. ckt2 stop
A User unit stop

A Ext. unit stop

A Rem. unit stop

A Operator stop
I E2prom fault

A Ckt1 limiting

A Ckt2 limiting

A Ckt1 HP limit.

A Ckt2 HP limit.

A Low ambience
A Ckt1 defrost
A Ckt2 defrost
A EVP water flow

A Sensor 4 main

A Sensor 1 I/O 2

Service request on the unit: one of the compressor configurated as presently has reached the value 1
When powering-up the module, one or more of the operating parameters in E2PROM was incorrect and
has been corrected (default value). Check the configuration.
When powering-up the module, one or more of the operating parameters in XRAM was incorrect and has
been corrected (default value). Check the configuration.
When powering-up the module, all the operating parameters in EPROM were incorrect and have beem
replaced by their default value. Make the configuration.
Circuit 1 is forced to stop due to the operator's configuration(menu B04)
Circuit 2 is forced to stop due to the operator's configuration(menu B05)
Circuit 1 is forced to stop due to an external cause, by the O/l input Auto/Stop 1.
Circuit 2 is forced to stop due to an external cause, by the O/l input Auto/Stop 2.
Circuit 1 is forced to stop by the serial link.
Circuit 2 is forced to stop by the serial link.
Unit is forced to stop due to the operator's configuration. On single circuit units, this message is displayed
if circuit 1 is devalidated (menu B04). On dual circuit this message is displayed if both circuits 1 and 2 are
devalidated (menu B04 and menu B05)
Unit is forced to stop due to an external causes. On single circuit units, this message is displayed if circuit
1 is devalidated (O/I input Auto-Stop 1)On dual circuit units, this message is displayed if both circuits 1
and 2 are devalidated (O/l input Auto/Stop 1 and Auto/stop 2).
Unit is forced to stop by the serial link. On single circuit units, this message is displayed if circuit 1 is
devalidated by the serial link. On dual circuit units, this message is displayed if both circuits 1 and 2 are
devalidated by the serial link.
The unit is stopped by the operator who has prshed key 0.
A default occured when writing information in E2PROM.The value in memory may not be right and thus
corrected at next powering-up.
One of the compressors of circuit 1 is prevented to start because one of the limitation is active
(evaporator 1 outlet water temperature below the evaporator outlet water temperature low setpoint,
evaporator 1 refrigerant temperature below the refrigerant temperature low setpoint, evaporator outlet
temperature too high).
One of the compressors of circuit 2 is prevented to start because one of the limitation is active
(evaporator 2 outlet water temperature below the evaporator outlet water temperature low setpoint,
evaporator 2 refrigerant temperature below the refrigerant temperature low setpoint, evaporator outlet
water temperature too high). NB: this message can be displayed on 3 compressor units but without any
influence on the operation of circuit 2.
The condenser side refrigerant pressure on circuit 1 is too high, and the system reduces the number of
compressors in operation until its complete stop if necessary.
The condenser side refrigerant pressure on circuit 2 is too high, and the system reduces the number of
compressors in operation until its complete stop if necessary.
The outdoor air temperature is lower than the low ambient setpoint.
Circuit 1 is de-icing and thus preventing the operation of circuit 2 (if present)
Circuit 2 is de-icing and thus preventing the operation of circuit 1
Loss of evaporator water flow during more than 2 sec. lf one of the compressor was operating, then the
default LED is lit, if not, it is not lit.
The customer analogical in put is configurated as 2..10V or 4..20 mA and the signal is lower than 1V or 2
mA.
Sensor 1 (air temperature) of module I/O 2 is out of range (short circuit � 40˚C, or circuit open� 80˚C).

Contact Trane Service Agency
Check the configuration

Check the configuration

Check the configuration

For info only. No necessary action
For info only. No necessary action
For info only. No necessary action
For info only. No necessary action
For info only. No necessary action
For info only. No necessary action
For info only. No necessary action

For info only. No necessary action

For info only. No necessary action

For info only. No necessary action
Switch off the SMM during 5 seconds

For info only. No necessary action

For info only. No necessary action

Check condenser cleaning and fan state.

Check condenser cleaning and fan state.

For info only. No necessary action
For info only. No necessary action
For info only. No necessary action
Check chilled water pump state.

Check configuration of parameter D09 and
analogic inlet.
Change the sensor.

Displayed messages Description Action
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Note�
The first letter of the displayed message indicates the type of default
I �for information
A�automatic reset default
M�manual reset defauit

A Sensor 1 I/O 3

A Sensor 1 I/O 4

A Sensor 1 main

A Sensor 2 main

A Sensor 3 main

A Sensor 1 I/O 1

A Sensor 2 I/O 1

A Sensor 3 I/O 1

A Com I/O 1

A Com I/O 2

A Com I/O 3

A Com I/O 4

M Low ref.ckt1
M Low ref.ckt2
M Low water ckt1
M Low water ckt2
M Pressure ckt1
M Pressure ckt2
M Discharge ckt1

M Discharge ckt2

M Comp. A1 fault
M Comp. B1 fault
M Comp. A2 fault
M Comp. B2 fault
M ckt1 fault
M ckt2 fault
M Unit fault

Sensor 1 (condenser water outlet temperature) of module I/O 3 is out of range (short circuit � 40˚C, or
circuit open � 80˚C).
Sensor 1 (evaporator water inlet temperature) of module I/O 4 is out of range (short circuit � 40˚C, or
circuit open � 80˚C).
Sensor 1 (evaporator 1 water outlet temperature) of the main module is out of range (short circuit �
40˚C, or circuit open � 80˚C).
Sensor 2 (evaporator 1 refrigerant saturated temperature) of the main module is out of range (short
circuit � 40˚C, or circuit open� 80˚C).
Sensor 3 (evaporator 1 refrigerant saturated temperature) of the main module is out of range (short
circuit � 40˚C, or circuit open� 80˚C).
Sensor 1 (evaporator 2 water outlet temperature) of module I/O 1 is out of range (short circuit� 40˚C, or
circuit open � 80˚C).
Sensor 2 (evaporator 2 refrigerant saturated temperature) of module I/O 1 is out of range (short circuit �
40˚C, or circuit open � 80˚C).
Sensor 3 (evaporator 2 refrigerant saturated temperature) of module I/O 1 is out of range (short circuit �
40˚C, or circuit open � 80˚C).
The main module does not communicate anymore with module I/O 1. Check the link wiring with this
module as well as its address (circuit 2 board)
The main module does not communicate anymore with module I/O 2. Check the link wiring with this
module as well as its address (air-cooled unit board)
The main module does not communicate anymore with module I/O 3. Check the link wiring with this
module as well as its address (reversible unit board)
The main module does not communicate anymore with module I/O 4. Check the link wiring with this
module as well as its address (option doard)
Evaporator 1 refrigerant saturated temperature has overtaken the refrigerant low remperature setpoint.
Evaporator 2 refrigerant saturated temperature has overtaken the refrigerant low remperature setpoint.
Evaporator 1 water outlet temperature has overtaken the evaporator water low temperature setpoint.
Evaporator 2 water outlet temperature has overtaken the evaporator water low temperature setpoint.
Circuit 1 has been put in consecutive stand-by too near: thus it is stopped.
Circuit 2 has been put in consecutive stand-by too near: thus it is stopped.
One of the circuit 1 compressors has operated during a too long period with a high discharge
temperature: thus it is stopped.
One of the circuit 2 compressors has operated during a too long period with a high discharge
temperature: thus it is stopped.
The compressor A1 default I/O input shows a default.
The compressor B1 default I/O input shows a default.
The compressor A2 default I/O input shows a default.
The compressor B1 default I/O input shows a default.
The compressor A1 and B1 default I/O inputs simultaneously show a default.
The compressor A2 ( and B2 if present) default I/O inputs simultaneously show a default.
All the present compressor default I/O inputs simultaneouslyshow a default.

Change the sensor.

Change the sensor.

Change the sensor.

Change the sensor.

Change the sensor.

Change the sensor.

Change the sensor.

Change the sensor.

Check the link wiring

Check the link wiring

Check the link wiring

Check the link wiring

Check expansion valve state and refrigerant load
Check expansion valve state and refrigerant load
Check chilled water flow
Check chilled water flow
Check condenser cleanliness
Check condenser cleanliness
Check refrigerant load

Check refrigerant load

Reset the overload relay of compressor A1
Reset the overload relay of compressor B1
Reset the overload relay of compressor A2
Reset the overload relay of compressor B2
Reset pressostat HP, circuit 1
Reset pressostat HP, circuit 2
Reset pressostats and thermal relays

Displayed messages Description Action
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Table 6: Operator’s Maintenance Log

Notes:
1. Performing inspection at least once per week for operating unit.
2. Dual circuited unit only.
3. Record operating pressure in psig if pressure gauges are available.

WEEKLY MAINTENANCE INSPECTION
COMPRESSOR(S) SIGHT GLASS/MOISTURE INDICATOR WATER TEMP. (˚F)

CIRCUIT 1 CIRCUIT 2 (2) CIRCUIT 1 CIRCUIT 2 (2) EVAP. COND. (4)

❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW

OIL
LEVEL

SUCT.(3)
PRESS.

DSCHG.
PRESS.

OIL
LEVEL

SUCT.
PRESS.

DSCHG.
PRESS.

REFRIG.
CONDITION

MOISTURE
LEVEL

REFRIG.
CONDITION

MOISTURE
LEVEL

ENT. LVG. ENT. LVG.

❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW

❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES

❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET

D
A
T
E

❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES

❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
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Table 7: Operator’s Maintenance Log

Notes:
1. Performing inspection at least once per week for operating unit.
2. Dual circuited unit only.
3. Record operating pressure in psig if pressure gauges are available.

WEEKLY MAINTENANCE INSPECTION
COMPRESSOR(S) SIGHT GLASS/MOISTURE INDICATOR WATER TEMP. (˚F)

CIRCUIT 1 CIRCUIT 2 (2) CIRCUIT 1 CIRCUIT 2 (2) EVAP. COND. (4)

❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW

OIL
LEVEL

SUCT.(3)
PRESS.

DSCHG.
PRESS.

OIL
LEVEL

SUCT.
PRESS.

DSCHG.
PRESS.

REFRIG.
CONDITION

MOISTURE
LEVEL

REFRIG.
CONDITION

MOISTURE
LEVEL

ENT. LVG. ENT. LVG.

❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW
❏ OK
❏ LOW

❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES

❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET

D
A
T
E

❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES
❏ OK
❏ BUBBLES

❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
❏ DRY
❏ WET
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Since The Trane Company has a policy of continuous product improvement, it reserves the right to change design and
specifications without notice.

Literature Order Number

File Number

Supersedes

Stocking location

CGWP-SVX01B-EN-1003

CGWP-IOM-2

CGWP-SVX01A-EN-0701

Taipei, Taiwan

ISO 9001 Qualified factory - Trane Taiwan
FM�38631

An American-Standard Company

North American Group
The Trane Company
3600 Pammel Creek Road
La Crosse, Wl 54601-7599

http : // www.trane.com
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

4

3.2. Heat Rejection Plant
3.2.1. System Description

Two numbers of 175kW cooling tower, with blowthrough and counterflow design,
horizontal single air side entry and vertical air discharge, are provided at the upper part
of mezzanine floor.

The heat rejection system shall consist of two numbers of 175kW cooling tower and
three numbers condensing water pump, 2 duty and 1 standby, located at basement
chiller plant room. This system combines with one number of 175kW cooling tower and
2 numbers of condensing water pump from CCHP system as a complete circuit. Make up
water to the system shall be provided from a package type pressurized make up tank.
Water treatment facilities will be provided via a chemical dosing system in the chiller
plant room.

The system heat rejection demand can be calculated by a stand alone DDC controller
utilising input data of condensing water flowrate, supply and return condensing water
temperature. The cooling tower plant shall operate under the control of Central Control
and Monitoring System (CCMS).

3.2.2. Cooling Tower

(Please refer to Operation and Maintenance Manual from BAC)
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Figure 1 - VTL Low Profile Series V Cooling Tower
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Figure 2a - Heat Transfer Casing Section for VT0
and VT1 Cooling Towers

Figure 2b - Basin Section for VT0 and
VT1 Cooling Towers
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Table 1: Recommended Maintenance Services[1]

WARNING: Do not perform any service on or near the fans, motors, drives, or inside the unit without
first ensuring that the fans and the pumps are disconnected and locked out.

NOTES:
1. Recommended service intervals are for typical installations. Different environmental conditions may dictate

more frequent servicing.
2. When operating in ambient temperatures below freezing, the tower should be inspected more frequently.

Refer to “Cold Weather Operation” on Page N102 for more details.
3. Tension on new belts must be readjusted after the first 24 hours of operation and quarterly, thereafter.

Operation and Maintenance
Initial and Seasonal Start-up

General
• If the unit is mounted on vibration isolators or isolation rails, refer to the vibration isolation manufacturer s

guidelines before loading/unloading weight from the unit.
• Verify fan and system pump motors are disconnected and locked out.
• Conduct external inspection of the equipment. Check for leaks, corrosion, and any structural damage.
• Inspect piping and connections.

Cleaning
• Drain the cold water basin with the strainers in place.
• Remove all dirt and debris from the fan guards.
• Clean all mechanical components.
• Flush the cold water basin interior to remove any accumulated dirt and debris.
• Remove, clean, and replace the strainers.

Type Service Start-Up Monthly Quarterly Annually Shutdown

Inspect and clean as necessary:
Inspect general condition of the unit[2] and check
unit for unusual noise or vibration X X

Clean and flush basin X X X
Inspect spray nozzles X X X
Clean basin strainer X X X
Drain basin and piping X
Check and adjust water level in basin X X
Check operation of make-up valve X X
Check and adjust bleed rate X X
Inspect heat transfer section X X
Inspect protective finish X

Mechanical equipment system:
Check belt condition X X
Adjust belt tension[3] X X
Lubricate fan shaft bearings X X X
Lubricate motor base adjusting nut X X X
Check drive alignment X
Check motor voltage and current X X
Check fan bearing locking collars X X
Check fan motors for proper rotation X
Check fans for rotation without obstruction X X

(Attachment 4 - Annex 4)
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Inspection
WARNING: Do not perform any service on or near the fans, motors, drives, or inside the unit without

first ensuring that the fans and the pumps are disconnected and locked out.

• At seasonal start-up or after prolonged shutdown, check the motor
insulation with an insulation tester prior to the motor start-up.

• Prior to the seasonal start-up, check and adjust the belt tension. At
the initial start-up, the belt tension may not require adjustment as
the drive will be properly tensioned at the factory prior to shipment.

• Start the fan motors and check for proper fan rotation.
• Run the fans in manual mode for several minutes to check for any

unusual noise or vibrations.
• Check that the float operated make-up valve is operating freely.

WARNING: Check to ensure the controls for the fan motors are
set to allow a maximum of 6 on-off cycles per hour.

Start-up

WARNING: Do not perform any service on or near the fans, motors, and drives, or inside the unit
without first ensuring that the fans and the pumps are disconnected and locked out.

• Prior to seasonal start-up, lubricate the motor base adjusting screws (see Figure 6 on Page N55) and the
fan shaft bearings. At initial start-up, no bearing lubrication is required since the bearings are factory
lubricated prior to shipment.

• Fill the cold water basin with fresh water to the overflow level via the make-up valve.
o Water treatment for new installations: Initiate the biocide water treatment program at this time. Refer to

“Biological Control” on Page N106 for more details.
o Water treatment for seasonal start-up or after a shutdown period in excess of 3 days: Resume the

biocide treatment program and administer a shock treatment of appropriate biocides prior to operating
the fans. This will eliminate accumulated biological contaminants. Refer to “Biological Control” on
Page N106 for more details.

• Set the make-up valve float so the water shuts off at the overflow level.
• Start the system pump. See “Water Distribution System” on Page N56 for more details.
• Open the valve in the tower bleed line, and adjust the bleed by closing or opening the valve.
• Once the unit is operating, check the current and voltage of all three phases (legs) of the fan motors with a

heat load on the tower under warm ambient conditions. The current must not exceed the nameplate
ratings.

• Check the operation of the optional vibration cutout switch.

After 24 hours of operation under thermal load, perform the following services:
• Check the tower for any unusual noise or vibrations.
• Check the operating water level in the cold water basin.
• Adjust make-up valve if necessary.
• Check the belt tension and readjust if necessary.

Extended Shutdown

WARNING: Do not perform any service on or near the fans, motors, and drives, or inside the unit
without first ensuring that the fans and the pumps are disconnected and locked out.

Perform the following services whenever the cooling tower is shutdown in excess of 3 days:
• If the unit is mounted on vibration isolators or isolation rails, refer to the manufacturer s guidelines before

loading/unloading weight from the unit.

Figure 3 - Water Make-up Valve
Assembly
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• Drain the cold water basin and all the piping that will be exposed to freezing temperatures. Heat trace and
insulate all exposed piping.

• Clean all debris, such as leaves and dirt, from the interior and exterior of the unit.
• Clean and flush the cold water basin with the basin strainers in place.
• Leave the cold water basin drain open so rain and melting snow will drain from the tower.
• Clean the basin strainer and re-install.
• Lubricate the fan shaft bearings, motor base, and motor base adjusting screw.
• Close the shut off valve in the make-up water line (supplied by others), and drain all exposed make-up

water piping. Heat trace and insulate all exposed piping.
• Inspect the protective finish on the unit. Clean and refinish as required. Refer to “Corrosion Protection” on

Page N104 for more details.
• Secure the fan motors starting device in the “OFF” position to ensure personal safety in case of future

inspection or service.

Detailed Component Maintenance Procedures
Cold Water Basin
As water circulating though the cooling tower is cooled, it collects in the cold water basin and passes through
the suction strainer into the system. The cold water basin is constructed from one of the following materials of
construction and the following maintenance applies to all basin materials of construction:
• Galvanized steel
• Thermosetting Hybrid Polymer
• Type 304 stainless steel

Water Levels
Table 2: Cold Water Basin Water Levels

• The make-up valve controls the operating level, which is maintained at the levels shown in Table 2.
• The operating water level in the cold water basin will vary with system thermal load (evaporation rate),

the bleed rate employed, and the make-up water supply pressure.
• Check the operating water level monthly, and readjust the float when necessary to maintain the

recommended operating level.

Inspection and Maintenance
WARNING: Openings and/or submerged obstructions may exist in the bottom of the cold water basin.

Use caution when walking inside this equipment.

• Inspect the cold water basin regularly. Remove trash or debris accumulated in the basin or on the strainer.
• Quarterly, or more often if necessary, drain, clean, and flush the entire cold water basin with fresh water.

This will remove the silt and sediment, which normally collects in the basin during operation. If not
removed, sediment can become corrosive and cause deterioration of the protective finish of metallic
basins.

• When flushing the basin, leave the strainers in place to prevent the sediment from re-entering the system.
• Remove the strainers after the basin has been flushed.
• Clean and replace the strainers before refilling the basin with fresh water.
• Adjust the float to maintain the design operating level. See Table 2: “Cold Water Basin Water Levels.”

Model Number At Overflow Level (in.) At Operating Level (in.)

VTL 10” 5-1/2”
VT0-12 to VT0-116 18-1/2” 13-3/8”
VT0-132 to VT0-176 21-1/2” 16-5/8”
VT1-N-xxx 31” 17”
VT1-xxx 24-1/2” 14”
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Fan
Series V and Low Profile Series V Cooling Towers use centrifugal fans. Thoroughly inspect the fans for
damaged or deteriorated fan blades and replace the fan as required.

Inspection and Maintenance
• If the unit is already in operation, while the fans are still running, check for any unusual noise or vibration.
• With the fans off and the motor locked out and tagged, check the general condition of the fans:

o Inspect for any loose or missing bolts in the locking collar and fan shaft bearings.
• Rotation: Turn the fan shift by hand to ensure that the fan moves freely with no rough spots, binding or

other malfunctions that could cause vibration or fan motor overload.
• Direction of Rotation: On initial start-up, or if the fan motor has been rewired, bump the fan motor and

note the direction of rotation.
• Operation: On initial start-up, run the fan in the manual position for several minutes and check for any

unusual noises or vibration.

Fan Drive System

Inspection and Maintenance
• These drives require a periodic check of the belt condition and, when necessary, tension adjustment. The

recommended service intervals are as follows:
o Initial Start-up: Servicing is not required prior to initial tower start-up. The drive has been tensioned

and aligned at the factory.
o Seasonal Start-up: Readjust the belt tension.
o Operation: After the first 24 hours of operation, readjust the belt tension on a new unit start-up or

installation of a new belt. Thereafter, check the belt condition monthly, and adjust tension as
necessary. Readjust tension at least once every 3 months.

• Belt tension check:
o Place a straight edge along the belt from sheave to sheave as shown in Figure 4a, or use a tape

measure as shown in Figure 4b, to measure belt deflection.
o Apply a moderate force by hand (approximately 15 lbs/6.8 kg) evenly across the width of the belt in

the center of the span between the sheaves.
o There is adequate belt tension if the belt deflects between 1/4” and 3/8” as shown in Figures 4a

and 4b.

• Belt tension adjustment (if required):
o Loosen the lock nut on the motor base adjusting screw.
o Turn the motor base adjusting screw clockwise to tension the belt, or counterclockwise to relieve belt

tension. During adjustment of belt tension, rotate the drives several times by hand to evenly distribute
the tension throughout the belt.

• When the belt is properly tensioned, retighten the lock nut on the motor base adjusting screw.

NOTE: There should be no “chirp” or “squeal” when the fan motor is started.

DRIVEN SHEAVEDRIVEN SHEAVE
BELTBELT

DRIVER SHEAVEDRIVER SHEAVE

STRAIGHT EDGESTRAIGHT EDGE

1/4” TO 3/8” DEFLECTION = PROPER BELTTENSION 3/8” DEFLECTION = PROPER BELT TENSION

DRIVEN SHEAVEDRIVEN SHEAVE BELTBELT

DRIVER SHEAVEDRIVER SHEAVE

TAPE MEASURETAPE MEASURE

1/4” TO 3/8” DEFLECTION = PROPER BELTTENSION3/8” DEFLECTION = PROPER BELT TENSION

Figure 4a Figure 4b

Belt Tension
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Alignment:

• Check the drive alignment annually to ensure maximum
belt life.

• Drive alignment check and adjustment:
• Place a straight edge across the driver and the driven

sheaves as shown in Figure 5.
• The straight edge should contact all four points as

shown in Figure 5 indicating proper drive alignment.
• There should be no more than 1/16” deviation from

four points of contact.
• In case of realignment, loosen the motor sheave and

align it with the fan sheave. Allow 1/4” for draw-up as
the bushing screw is retightened.

Fan Motors
Series V Cooling Towers and Low Profile Cooling Towers use cooling tower duty, premium efficient, totally
enclosed, single-speed, single-winding, reversible ball bearing type motor(s).

Inspection and Maintenance
• Clean the outside of the motor at least quarterly to ensure proper motor cooling.
• After prolonged shutdowns, check the motor insulation with an insulation tester prior to restarting the motor.

Adjustable Motor Base
Coat the motor base slides and adjusting screws (see Figure 6) every 3 months using good quality corrosion
inhibiting grease such as one recommended for lubricating the fan shaft bearings.

Fan Shaft Bearings
The fan shafts are supported by ball bearings (see Figure 7). Each bearing is equipped with a lubrication fitting
and locking collar.

Ball Bearings
Under normal operating conditions, the bearings should be greased every 2,000 operating hours or at least
quarterly. The bearings should also be greased at seasonal start-up and shutdown. Only lubricate the
bearings with one of the following water resistant inhibited greases which are good for ambient
temperatures ranging from -65°F (-53.9°C) to 250°F (121.1°C):

Only lubricate the bearings with a hand grease gun. Do not use high pressure grease guns since they
may rupture the bearing seals. When lubricating, purge the old grease from the bearing by gradually adding
grease until a bead of new grease appears at the seal.

Amoco - Rycon Premium #3 Exxon - Polyrex® EM Shell - Alvania #3
Chevron - SRI Exxon - Unirex N™ Shell - Dolium “R”
Citgo - Polyurea MP2™ MobilGrease® - AW2 SKF - LGHP2™
Conoco - Polyurea 2™ Shell - Alvania RL3™ Unocal 76 - Unilife Grease™

Figure 7 - Ball BearingFigure 6 - Adjustable Motor Base

Points of Contact

Standard
Driver
Sheave

1/16”
MAX

1/16”
MAX

Figure 5 - Standard Drive Alignment
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Sleeve Bearings
Prior to start-up and during the first week of operation, the bearing oil cup (see Figure 8) must be refilled with
an industrial-type mineral oil (see Table 3) to saturate the felt wick in the bearing reservoir. After the initial
start-up, fill the bearing oil cup every 1,000 operating hours or at least every six months. When ambient
temperatures below 0˚F are expected, a light oil must be used. With such light oils, the bearing oil cup should
be checked and refilled several times during the first several hours of operation until the bearings reach
operating temperature.

Table 3: Sleeve Bearing Lubricants

Caution: Do not use oils containing detergents for bearing
lubrication. Detergent oils will remove the graphite
in the bearing sleeve and cause bearing failure.
Also, do not disturb bearing alignment by
tightening the bearing cap adjustment on a new
unit as it is torque-adjusted at the factory.

Locking Collars
Each eccentric locking collar should be checked quarterly to ensure that the inner bearing race is
secured to the fan shaft. The locking collar can be set using the following procedure (see Figure 9):
• Loosen the set screw.
• Using a drift pin or center punch, tap the collar (in the hole provided) tangentially in the direction of rotation

while holding the shaft.
• Retighten the set screw.

Water Distribution System
The hot water is distributed through a corrosion resistant polyvinyl chloride (PVC) spray distribution system.
The drift eliminators are also made of PVC, which require no protection against rot, decay, rust, or biological
attack.

The spray nozzles and heat transfer section should be inspected and cleaned each month. The
inspection procedure is as follows:
• Shut off the fan, lock out and tag out the fan motor, but leave the system pump running.
• Remove the drift eliminators to allow a clear view of the spray distribution system and nozzle patterns.
• Check to see if the nozzles are all spraying consistently and producing the spray pattern in Figure 10.

Temp Ambient BAC P/N Texaco EXXON

70˚F to 100˚F
30˚F to 70˚F 582628PI Regal R & O 320

Regal R & O 150
Teresstic 220
Teresstic 100

5˚F to 30˚F
-25˚F to 5˚F 582627PI Regal R & O 32

Capella 32 Teresstic 32

Figure 9 - Locking Collar Assembly

Direction of
Rotation

Figure 10 - Nozzle Spray Pattern

Figure 8 - Sleeve Bearing
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• Quarterly or more often as required, turn off the system pump. Flush any dirt or debris from the water
distribution system to prevent clogged nozzles. If necessary, remove the nozzle and the grommet for
cleaning. To remove, grasp the nozzle and pull while twisting. Replace any damaged nozzles.

• Inspect the fill surface for bent edges or scale build-up.

Caution: Don t use steam or high pressure water to clean PVC eliminators or materials other than steel.

Water Level Control
There are two types of water level controls used on BAC units:

• Mechanical make-up valve assembly
• Optional electric water level control package

The Series V water make-up valve assembly is located within easy reach from the access door at the
connection end of the unit.

Mechanical Make-up Valve Assembly
A float-operated mechanical water make-up assembly is furnished as standard equipment on the unit. The
standard make-up assembly consists of a corrosion resistant make-up valve connected to a float arm
assembly actuated by a polystyrene-filled plastic float. The float is mounted on an all-thread rod held in place
by wing nuts. The cold water basin operating water level can be adjusted by repositioning the float and all-
thread rod using the wing nuts provided.

NOTE: If the unit has been ordered with the optional electric water level control package or is intended for
remote sump application, a mechanical water make-up valve will not be provided.

Inspection and Maintenance:
• Inspect the make-up valve assembly monthly and adjust if necessary.
• Inspect the valve annually for leakage. Replace the valve seat if necessary.
• Maintain the make-up water supply pressure between 15 psig and 50 psig for proper operation. BAC

recommends a surge protector (provided by others) for pressures over 50 psig.
• Set the initial basin water level by adjusting the wing nuts, so that the make-up valve is completely closed

when the water level in the cold water basin is at the overflow connection.
• With the design thermal load and the average water pressure (15 to 50 psig) at the valve, the above setting

will produce operating water levels as stated in Table 2 on Page N53.
• If the thermal load is less than the design load at the time of unit start-up, the procedure may produce

operating levels greater than those shown in Table 2. If operating levels are higher than specified, readjust
the float in order to attain the recommended operating level.

• Closely monitor the water level in the cold water basin and adjust the level if necessary during the first 24
hours of operation.

• Operating at the recommended water level will ensure that the unit basin contains sufficient water volume
to prevent air entrainment in the circulating pump during system start-up and provides sufficient excess
basin capacity to accept the total system pull-down volume.

Optional Electric Water Level Control Package
As an option, an electric water level control package is available in lieu of the mechanical make-up assembly.
The package consists of a probe-type liquid level control assembly and a slow-closing solenoid valve.
Stainless steel electrodes, factory-set at predetermined lengths, extend from an electrode holder into the cold
water basin.

Inspection and Maintenance:
• Clean the stainless steel electrodes periodically to prevent accumulations of scale, corrosion, sludge or

biological growth, which could interfere with the electrical circuit.
• The water level is maintained at the recommended operating level regardless of the system thermal load.

Therefore, it is not recommended that the operating level be adjusted.
• During the start-up of units equipped with the electric water level control package, by-pass the control unit

in order to fill the unit to the overflow connection.
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Recommended SSpare PParts
BAC parts are the “Perfect Fit” for your cooling tower. These parts are specifically designed, engineered and
manufactured to work in a cooling tower environment. They are the right parts, at competitive pricing levels, and
BAC offers the best deliveries in the industry.  

BAC stocks most common repair and retrofit parts in our Parts DepotSM and can ship other parts, often overnight,
from any of our three manufacturing facilities strategically located in California, Delaware, and Illinois. In addition,
most BAC Representatives maintain a local inventory of commonly used parts.

Even with this fast delivery capability, it is still recommended that certain essential, emergency repair parts be
maintained in your local inventory, to minimize any potential downtime.

Basic Recommended Spare Parts

Parts to Consider if Extended Downtime is a Concern
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3.3. Water Distribution System
3.3.1. System Description

The chiller water distribution system automatically supplies adequate chilled water flow
to the primary handling unit, air handling units and chilled beams according to the
differential pressure of chilled water distribution loop. The chilled water pumps, 3 duty
and 1 standby, operate in variable speed and in parallel to meet with partial load chilled
water flow requirement. The chilled water distribution system co ordinates with the
central chiller plant dynamically.

The condensing water system consists of 2 numbers 8.4l/s water pumps from CCHP
system; 1 number 8.4l/s and 2 numbers 4.2l/s water pumps from AC system. The
condensing water pumps deliver condensing water between cooling towers and both
absorption chiller and electric chillers. The 5 condensing water pumps operate in
constant spend in parallel to meet with the chiller operation. Condensing water flows
through differential by pass pipe according to the condensing water temperature

Flow sensor, electromagnetic flow meter and pressure sensors monitor flow direction
and pressure of chilled water and condensing water de coupler pipe. The monitoring
parameters repeat to DDC for monitoring and chiller sequencing control operation.

Booster water pump system is a packaged pneumatic booster pump unit. The unit
consists of pneumatic vessel, pumps and associated control systems. An integrated
control panel is provided for monitoring and control purpose. Control and monitoring
device includes high/low pressure cut out, low pressure alarm, main on lamp, manual
duty selector switch, and high pressure alarm.

3.3.2. Water Pumps

(Please refer to Operation and Maintenance Manual from DP)
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3.4. Air Conditioning System
3.4.1. System Description

Air conditioning system is part of the hybrid ventilation system. Hybrid ventilation
system consists of 3 operating modes based on different outdoor conditions, namely
natural ventilation, free cooling and air conditioning mode. The following table
describes operating principles and corresponding conditions for the 3 ventilation modes.
The climate and the outdoor air conditions determine the operation mode of the hybrid
ventilation system. For example, when the outdoor air is cool and dry enough, natural
ventilation can be adopted. However, if the outdoor air is hot and humid, air
conditioning system should be turned on to provide a comfort indoor environment.

Operation Mode Operating Principle Operating Conditions
Natural
ventilation

Natural ventilation is fully utilization of
outdoor fresh air to condition the indoor
area. The fresh air intake will be came
from the lower floor of the building and
then exhaust at building high level by
means of stack effect inside the building.

This mode will be operated in
moderate climate period

Free cooling Free cooling is a kind of partial
mechanical ventilation. Fresh air intake
will be came from outdoor and then
supply to interior via AHU. The supply air
flow rate and chilled water supply will be
varied according to instantaneous cooling
load requirement.

This mode will be operated in
between summer and
moderate climate period
whilst natural ventilation
period; Poor outdoor air
quality; Cold winter period

Air conditioning Air conditioning is supply of cool air from
the central air conditioning plants.
Minimum fresh air will be supplied to
maintain acceptable indoor air quality.
Chilled water will be supplied to suit
instantaneous cooling load requirements.

This mode will be operated in
hot seasons whilst outdoor
condition not suitable for
both free cooling and natural
ventilation.

The MVAC system shall be capable to change over to different hybrid ventilation mode
in responding to indoor and outdoor environment condition. Automatic control of
operation status of air conditioning equipment and window actuators is required. Initial
setpoint of various parameters and equipment operation status requirement in
different modes are as follows:

(Attachment 4 - Annex 4)
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Operation Mode Setpoints for each operating mode AHU Operation
Status

Window
Openings
Status

Natural ventilation Room RH 80% 
Outdoor RH = 40% - 70% 
Outdoor temp. < 25 C
Outdoor wind speed < 8m/s

Off Open

Free cooling Room RH 80% 
Outdoor RH = 40% - 70% 
Outdoor temp. < 25 C
Outdoor wind speed 8m/s 
(maintain for more than 30 min.)

On Close

Air conditioning Room RH > 80% 
Outdoor RH = <40% or >70% 
Outdoor temp. 25 C

On Close

Air conditioning system mainly consists of chilled water pipes, primary handling unit
(PAU), air handling units (AHUs), underfloor air supply, variable air volume (VAV) box,
passive chilled beam and split type AC unit.

(i) Eco office/ Meeting Room/ Executive Rooms/ Model Room/ Exhibition
Area/ Display Area:

Radiant cooling from passive chilled beam together with underfloor air supply is used.
During AC operation, underfloor air supply is in priority, while chilled beam serve as
supplementary cooling when peak cooling load occur.

Motorized valves are provided to control the chilled water flowrate of the chilled beam,
so as to control the cooling capacity in responding to the cooling load requirement.
Condensation sensor will be installed at the surface of chilled beam to monitor if
condensation occurs. Motorized valve will be closed to stop the chilled water circulation
in case condensation is detected.

Carbon dioxide (CO2) monitoring DDC sensors are provided to control the amount of
fresh air in the variable air volume system of air handling unit. Duct type carbon dioxide
monitoring DDC sensor is installed in the return air duct to the AHU. Modulating volume
control dampers are installed at the fresh air intake and return air duct of the AHU.

Fresh air will be dehumidified by the waste heat driven desiccant dehumidification
wheel integrated in the PAU. Desiccant dehumidification wheel absorbs moisture in
fresh air by using desiccant, which can be re activated by hot water (waste heat
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generated by bio diesel generator). The desiccant dehumidification system shall be
capable of continuously operating under the appropriate site conditions. This provides
better humidity control to minimize the risk of condensation on the chilled beam.

The actuation of probe type smoke detector at air duct transmits a signal to trip the
supply air fan as per FSD requirements. The supply air fan shall also be tripped by
manual override Ventilation/Air Conditioning (VAC) control.

(ii) Eco home:
Displacement ventilation will be adopted in eco home with the displacement air
columns integrated with the interior design. Air supply from the displacement air
columns will be at low pressure and relatively high temperature (18°C) to avoid draft
and cold feet.

Carbon dioxide (CO2) monitoring DDC sensors are provided to control the amount of
fresh air in the variable air volume system of air handling unit. Duct type carbon dioxide
monitoring DDC sensor is installed in the return air duct to the AHU. Modulating volume
control dampers are installed at the fresh air intake and return air duct of the AHU.

(iii) Multi purpose room:
Variable air flow air handling unit is provided to serve the multi function room and floor
supply system with high level return is adopted. Supply air plenum underneath the
raised floor and terminated with VAV box at different zone. The whole raised floor is
used as supply air plenum. The temperature sensors are provided at different zones to
control the VAV flow rates.

Carbon dioxide (CO2) monitoring DDC sensors are provided to control the amount of
fresh air in the variable air volume system of air handling unit. Duct type carbon dioxide
monitoring DDC sensor is installed in the return air duct to the AHU. Modulating volume
control damper are installed at the fresh air intake and return air duct of the AHU.
Fresh air intake to the AHU is via the earth cooling tube, which allows heat transfer
between soil and fresh air. This serves as pre cooling during the period when ambient
air temperature is higher than 28°C. Bypass duct is also installed for fresh air ducting
into the AHU directly without passing through the earth cooling tube when the outdoor
temperature is lower than the soil temperature.

Fresh air intake is controlled by the modulating volume control dampers to attain the
designated CO2 concentration of the relevant air conditioned space. The modulating
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volume control dampers are controlled based on the deviation of the return CO2
concentration from the set point as detected by duct mounted carbon dioxide DDC
sensor.

Duct type temperature DDC sensor is installed in the fresh air duct to the AHU. The
outdoor air temperature and the return air temperature are compared and analyzed
regularly in the DDC. If the outdoor air temperature is detected to be lower than the
return air temperature by a certain pre set value, the DDC shall override the control
signal from the CO2 sensor to actuate the fresh air volume control damper to the
position for drawing in the designed fresh air flow as specified on the Equipment
Schedule. (i.e. the max fresh air flow)

The actuation of probe type smoke detector at air duct transmits a signal to trip the
supply air fan as per FSD requirements. The supply air fan shall also be tripped by
manual override Ventilation/Air Conditioning (VAC) control.

(iv) Sever room and TBE room:
Sever room is provided for housing computer rack and sever equipment, which shall be
maintained at desirable temperature and humidity all the time to ensure normal
operation of the sever equipment. While TBE equipments are also operated under well
air conditioning environment. Standalone split type AC units are provided and allow 24
hr operation to both rooms.

3.4.2. Air Handling Unit/ Primary Air Unit

(Please refer to Operation and Maintenance Manual from Saiver)

3.4.3. Desiccant Wheel

(Please refer to Operation and Maintenance Manual from Bry Air)

3.4.4. Variable Air Volume Control Box

(Please refer to Operation and Maintenance Manual from Sunrise)

(Attachment 4 - Annex 4)

Page 114 of 1291



CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

10

3.4.5. Chilled Beam
3.4.5.1. Operation Instructions

Check pipework properly connected to coil
Check none of non factory item placed above fin

3.4.5.2. Maintenance Instructions

Clean coil and fin by vacuum cleaner
Clean surface by damp sponge

3.4.6. Split Type A/C Unit

(Please refer to Operation and Maintenance Manual from Daikin)
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1. INSTALLATION, OPERATION AND MAINTENANCE MANUAL 
 

1.1. SHIPPING
 
Units are normally shipped Ex-Works. They are inspected prior to despatch for goods 
condition and carefully loaded in containers with no crating/boxing. Hence, in case of 
transit damage, the forwarder must be informed immediately. All claims must be di-
rected to the forwarding/insurance agents and SAIVER take no responsibility. 
 
When units are shipped FOB port, they are either containerised or crated and deliv-
ered FOB to forwarders. Immediately upon receipt on site, inspection should be 
made and any damages must be reported by telex to SAIVER as well as to the for-
warding/insuring agents within 24 hrs of receipt. 
 

1.2. OFF LOADING 
 
Special care must be taken to ensure that 
units are offloaded from the containers. 
Rough handling can result in damage to alu-
minium frame work and double skin panels. It 
is possible to lift the sections by slings or by 
forklift. 

fig 1.2-1 

Slings, preferable nylon, must be place 
around the structural base frame as shown in 
fig 1.2-1.

 

 
fig 1.2-2 

 

fig 1.2-3 

Before lifting the section, It must be 
ensured that the slings are properly 
located so they don't slide from 
their slot ( see fig 1.2-2 and fig 1.2-
3). 
 

fig 1.2-4 

 
 
 
 

 
If everything is all right, then the section can be elevated 
and taken away ( see fig 1.2-4 ). 
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In the case in which is utilised a lifting tube, it must be inserted into the specific hole 
as shown in fig 1.2-5. 
 

fig 1.2-5 

 
 
 
 
 
 
 
 
 
 
Then the sling, which is equipped with a particular loop, must be connected to the 
tube as shown in fig 1.2-6 and fig 1.2-7. 
 

fig 1.2-6 fig 1.2-7 
 

 
After that, the section can be lifted ( see fig 1.2-8 and fig 1.2-9 ). 
 

 

 
fig 1.2-9 fig 1.2-8 

 
It is necessary to utilise slings opportunely sized on the ground of the section weight. 
 
The larger and heavier units should be lifted using a forklift with sufficiently long ex-
tended forks to prevent damaging the underside of the unit. 
 
It is strongly recommended that offloading and installation operation are carried out 
by specialists with necessary equipment and proper tools. SAIVER cannot accept re-
sponsibility for any damage sustained during  offloading and installation. 
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1.3. SHORT DELIVERY/DEFECTS 
 
All items must be checked against purchase order, SAIVER drawing and the packing 
list for correctness and any claims for non compliance or short supply or any manu-
facturing defects must be reported to SAIVER by telex within three days of receipt. 
 
 

1.4. INSTALLATION
 
Prior to installation, it must be ensured that adequate access exists for connecting all 
supplies, disposal of condensate/overflows, inspection, maintenance and for re-
placement of renewal parts such as filters, belts, bearings etc. 
Installation of units must be in accordance with good engineering practise. Structural 
base for the units must be level and rigid.  
 
 

 
fig 1.4-1 

 
Further it must be ensured that the base is 
high enough from the floor to allow the instal-
lation of condensate drain with necessary trap 
for easy flow as show in fig 1.4-1. It is sug-
gested to take advice for locating the suspen-
sion points for ceiling hung units. 
 
 
 
 
 
 

1.5. ASSEMBLY
 
Units are normally designed to make best use of containers ( shipping ) volume in 
two or more sections depending on the design of units. However all the sections are 
externally marked and their sequence of assembly can be easily identified from the 
enclosed drawings. 
Once all the sections are located, they can be easily aligned and locked together. 
 
 
First of all, between the sides of the sections that shall be connected, it must be in-
serted a continuous foam gasket for airtight seal as illustrated in fig 1.5-1. 
 
Push the sections towards one another, making sure that they are lined up with one 
another. 
 
Consequently the sections are locked together by stainless steel bolts located in fac-
tory predrilled assembly holes ( see fig 1.5-2 and fig 1.5-3) into the corner brackets 
on the inside of the frame. Make sure that they are firmly in position. 
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Necessary stainless steel bolts and foam gaskets are supplied in a bag, normally lo-
cated within the respective section. 
 

 

fig 1.5-2 
 

fig 1.5-3 
 

 
It must be noted that, during installation and assembly, there is a possibility of mis-
alignment if individual sections are not carefully handled. Do not use excessive force 
to align because it may deform the aluminium structural framework. 
 
In the case it is not possible to access the inside of the casing, the connection can be 
made either by opening an inspection door or by removing a wall panel. 
 
While SAIVER take no responsibility for consequences due to mishandling etc, will 
try to assist to ensure that units are properly installed. In case services of factory per-
sonnel are required for assembly the same can be provided at extra cost. 
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1.6. SETTING UP OF COMPONENTS 
 
Duct connection: when duct flanges are connected to damper frames, it must be en-
sured that the fixing bolts are of correct length and do not obstruct the movement of 
damper lever/linkages. 
 

1.6..1. DAMPERS
 
All dampers must be checked for free movement prior to proceeding further. 
 
1) Manually operated dampers can be adjusted to obtain the required airflow, by 

loosening the bakelite knob and then turning the control lever. Bakelite knob must 
be tightened after setting up at the desired location on locking quadrant. 

 
2) Motorised dampers are supplied with the linkage rod for connection to the actua-

tor. It must be ensured that the actuator motors ( not supplied by SAIVER ) are 
rigidly fixed to the structural framework of the unit and not to the double skinned 
panels. Care must be taken to ensure that the actuator does not attempt to push 
the damper beyond fully open or fully closed positions. 

 

1.6..2. FILTERS
 
Check the type and quality of filters is in accordance with the drawing. 
 
1) Panel Filters: with flat or corrugated media are normally fitted within the unit prior 

to shipping. 
 
2) Bag Filters: along with pre-Filters ( if any ) are normally shipped in closed carton 

boxes, as supplied by filter manufacturer, to avoid any collection of dust and loss 
of efficiency prior to commissioning. Each Bag Filter is housed within a special 
holding frame with necessary locking spring to ensure proper sealing. A bank of 
such special frames ( quantity depends on the type and air flow ) is assembled 
within the peripheral aluminium framework of each Bag Filter Section. Entire as-
sembly along with Pre-Filter must be locked with four springs to ensure no leak-
age of air. 

 
3) Automating roll Filters have two headers, one houses the clean spool, while the 

other dirty spool, which is driven by a geared motor and chain drive actuated by 
differential pressure ( D.P. ) switch. Normally filter media and D.P. switch are 
supplied loose for site installation. For assembly, filter media roll is mounted on 
the clean spool header, taken along the guide channel through working section 
and locked to the dirty ( driving ) spool. D.P. switch must be installed and con-
nected to the control panel as shown in the circuit diagram. 
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4) Absolute Filters are shipped in sealed carton boxes, as supplied by filter manu-

facturer. They are housed in a special purpose made of aluminium frame with 
corner brackets and locking devices for each cell. While assembly special care 
must be taken to ensure that each filter cell is properly seated within the assem-
bly frame and perfectly sealed against the neoprene foam gasket with no possibil-
ity of air leakage. 

 
5) Other type of Filters such as Actuated Carbon, inertial ( sand ) Filters, if installed, 

will be supplied with manufacturer's instructions along with the units. 
 

1.6..3. HEAT EXCHANGER COILS 
 
All coils are leak tested and checked prior to assembly. Fins are checked for proper 
condition prior to shipping. However during handling and installation they might be 
slightly bent and hence they must be checked and combed out if necessary. Do not 
remove plastic protective covers from the header connections until the system is 
ready for hook up. System layout should take into consideration of possible coil with-
drawal. All connecting pipework must be properly insulated. 
 
1) Water Coils: system design, pipe connections and valve arrangement must be in 

accordance with good engineering practice. Flow and return connections are 
clearly identified on the unit panels and pipe work must be connected accordingly, 
preferably through flexible couplings to avoid transmission of any vibration from 
the piping to coil. Excessive tightening torque might damage the coils. Pipework 
must be supported independently to the coil and/or the unit. 

 
Use a pipe wrench to restrain the pipe con-

nections of the heat exchanger when 
tightening the external pipe connections 
(see fig 1.6-1). 

 
Plugged drain and vents are provided for each 

coil and their use must be limited to the 
respective coil. They must not be used for draining or venting the other part of the 
system. Sufficient antifreeze chemicals must be added to the circulating water in 
cooling coils, when there is a possibility of they being exposed to temperatures 
below 2°C.  

 
fig 1.6-1 

 
It is recommended that the water flow is shut off when the fan is switched off.  
 
Normally, each heating coil should be provided with its own circulation pump. This 

ensures an even circulation of the water in the air heater, regardless of the posi-
tion of the control valve; and provides the following important benefit: 

appreciably less risk of freezing, due to the fact that the water velocity in the coil is 
always sufficiently high. 
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2) Direct Expansion Coils: all direct expansion coils will be supplied with a refriger-

ant distributor suitable for brazed connections. No expansion valves are supplied 
by SAIVER. The refrigerant pipe work must be design and installed in accordance 
with good engineering practise and include necessary shut-off devices, dehydra-
tors, solenoid valves, oil traps etc. Selection, sizing, installation and  setting of 
thermostatic expansion valve should be in accordance with the recommendation 
of Condensing Unit manufacturer. Flow of nitrogen gas must be maintained 
through the coil while brazing to avoid formation of oxide film inside, which might 
clog the suction strainers affecting on the system operation adversely. 

 
3) Steam Coils: these are similar to that of water coils, but in addition special care in 

take for collection and disposal of condensate within the coils. Condensate con-
nections to the steam trap must be of same size as the coil outlet. Care must be 
taken to prevent entry of condensate in the main into the coil by trapping it inde-
pendently on a coil bypass. The steam trap is normally sized 3 times the design 
flow. 

 
4) Condensate Drains: All chilled water coils must be individually trapped and con-

nected to drain with adequate pitch for easy flow. It is recommended to install a 
trap as shown in fig 1.4-1. Depending on the ambient temperature and plant loca-
tion, it is recommended to insulate the condensate drain pipework. 

 
5) Electric Heater Batteries: If not properly wired and controlled electric Heater Bat-

teries can be dangerous by causing serious injury or fires or even DEATH.  
 
Electric Heater Batteries are supplied in the form of sheathed elements assemble in 

aluminium framework. Double skinned panels are normally drilled for cable entry. 
Prior to connecting, heater battery assembly must be checked for conformity to 
local regulations. All wiring must be in accordance with local standards. In order 
to protect the elements from overheating and possible START OF FIRE, an air-
flow switch with necessary control must be installed to cut the power supply OFF 
to the heater elements. 

 
Heater Battery must be interlocked with fan motor. Power supply must be 

SWITCHED OFF prior to removal of access door and not be switched ON 
until the access cover is replaced. 
 
 

1.6..4. HUMIDIFIERS
 
Check the type of humidifier and ensure that the necessary Water/Steam/Electric 
power supplies are available for connection. 
 
1) Electric Pan Humidifier contains an electric resistance or a bank of resistance in 

the form of sheathed elements, normally suitable for 3 phase power supply. All 
wiring must be carried out in accordance with local standards with necessary con-
trols. Connect water supply with shut-off valves. Ensure that overflow is con-
nected to the drainage with a necessary trap. 
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Important 
 
Check and clean if necessary the terminal screws etc, to ensure that there is no short 

circuiting between the resistance and the cover plate or the humidifier body. 
 
2) Steam ( Pan ) Humidifier must be connected to the steam supply with shut-off 

valves, inlet strainer, solenoid valve etc. Condesate drain must be complete with 
a trap. 

 
3) Steam ( Injection ) Humidifier is normally supplied with inlet strainer, modulating 

valve, condensate trap, steam injection manifold with condensate collector and 
discharge pipe. Ensure that the supply steam pressure is maintained within the 
limits marked on the modulating valve assembly and connected with a shut-off 
valve. 

 
4) Air Washer is a closed circuit humidification system complete with water sump, 

inlet strainer, centrifugal pump assembly, isolating valves, water distribution sys-
tem made of nylon tubes and self cleaning adjustable nozzles. Feed/Make-up wa-
ter supply must be connected to the float valve with a shut-off valve. Overflow 
and drain connection must be complete with a trap. A common drain line may be 
used for overflow and drain connections, provided a shut-off valve is installed to 
isolate the drain connection. Connect power supply to the pump motor in accor-
dance with local standards with necessary controls. Check the pump impeller for 
free rotation. 

 
5) Electronic Steam Humidifiers are packaged type and manufactured by others. 

Please refer to manufacturer instructions for details on installation and mainte-
nance. 

 
6) Eliminators: There is a remote possibility of eliminator blades being displaced 

from their position during the transit/installation. In case of such occurrence, they 
must be set in position, which is a simple operation. Further it must be ensured 
that no foreign matter obstruct the airflow through the eliminator. 
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1.6..5. SUPPLY AND RETURN FAN ASSEMBLIES 
 
Anti-vibration mounts, on which fan & motor assembly is sus-
pended, are locked prior to shipping to avoid damage during 
transit ( see fig 1.6-1 ). Once the unit is in position and fan outlet 
is connected to ductwork, A.V. Mounts must be released. 

fig 1.6-2 
 
 
 
Check the type and voltage of motor. If information is made available, cable entry 
holes through the double skinned panels can be factory drilled. However it is a simply 
operation to carry out the same on site, but ensure that no holes drilled and no con-
nections are made through access door. It is recommended to use flexible armoured 
conduit between the panel and motor terminal box. All conduiting/wiring must be car-
ried out in accordance with local standards. 
Check the type of start ( direct on line/star delta ) meets with the local electrical regu-
lations. Provide starter/controls/overload protecting devices/interlocks as required. 
Manufacturer instruction, which are supplied along with the motor, must be carefully 
studied and followed. Duct work must be connected and insulated in accordance with 
good engineering practise. Depending on specified noise levels, attenuators are to be 
selected and installed as per the recommendations of acoustic specialists. It is rec-
ommended to protect all lining and attenuation materials with smooth perforated me-
tallic sheets to avoid migration of fibres into occupied areas/blockage and subse-
quent replacement of filters frequently. 
 
Belt driven fans must be checked as illustrated in Chapter 3.4. 
 

1.6..6. ROOF CANOPY 
 
Normally roof canopy is supplied loose to avoid damage during transit for assembly 
and installation on site. When units are supplied with bottom inlet and/or discharge, it 
must be ensured that proper flashing is carried out around base frame to avoid pos-
sible ingress of water. 
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1.7. DRIVE
 

1.7..1. BELT TENSION 
 
The belts must be correctly tensioned to 
ensure good contact with the pulley. If 
insufficiently tensioned, the belts may 
slip, and if excessively tensioned, the 
motor and fan bearings may be over-
loaded. 
 When correctly tensioned ( see fig  1.7-
1 ), the belt deflection L will be 15 mm 
per metre of distance between centres 
c/c when a force P1 ( N ) is applied and 
P < P1 < 1.5 P , where the force P is de-
pendent on the belt type as shown in Table A. 

 c/c

P1

L

 
fig  1.7-1 

 
The deflection should be measured preferable by means of tensiometer.  

Table A 

  Force P 
Belt section diameter of 

smaller pulley
( mm ) 

0  10 m/s 
( N ) 

10  20 m/s 
( N ) 

20  30 m/s 
( N) 

SPZ 67  95 
 96 

12  18 
19  26 

10  16 
17  24 

8  14 
15  22 

SPA 100  140 
 141 

22  32 
33  48 

18  26 
27  40 

15  22 
23  34 

SPB 160  265 
 266 

38  56 
57  72 

32  50 
51  64 

28  42 
43  58 

SPC 224  355 
 356 

72  102 
103  132 

60  90 
91  120 

50  80 
81  110 

 

1.7..2. CHANGE OF PULLEYS 
 
SAIVER take no responsibility for the consequences, if the pulleys are changed with-
out their written consent. 
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1.8. MAINTENANCE
 
In general air handling unit do not require special attention other then routine clean-
ing and maintenance work. Following is the recommended schedule of maintenance, 
when units operate at normal conditions (10 hours per day, 6 days a week). However 
actual conditions of use/operation will dictate the interval of checking/replacement of 
the bearings, filters, belts etc. 
 

1.8..1. ONCE IN A WEEK 
 
 Check filter condition at weekly intervals. Clean, wash or renew/replace if neces-

sary. 
 

1.8..2. ONCE IN A MONTH 
 
 Check fan belt tension and adjust if necessary. 

 
 Check all bolts and nuts and tighten if necessary 

 
 Check the condition of spray nozzles and float valve in air washer. 

 
 Check the condition of drain for free flow. 

 
 Check the condition of resistance in electric pan humidifier. 

 
 Check the condition of access door hinges and lubricate if necessary. 

 

1.8..3. ONCE IN THREE MONTHS 
 
 Check the fan motor running current. 

 
 Check function controls and their effect on AHU components. 

 
 Check fan and motor bearings and lubricate if necessary 

 
 Check electric heater battery elements. 

 
 Add water and flush condensate drain pan, trap and drain line. 

 
 Check circulating pump and motor in air washer. 

 
 Check the condition of inlet strainers. 

 
 Check the condition of chilled/hot water. 

 
 Add chemicals if necessary. 
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1.8..4. ONCE IN A YEAR ( PREFERABLY AT THE START OF SEASON ) 
 
 Check the operation of dampers. 

 
 Check the filter frame for proper sealing. 

 
 Replace synthetic media in panel filters. 

 
 Check the access doors for easy operation and proper locking. 

 
 Check the controls and operation of Roll Filters. 

 
 Check the coils and fin condition. Wash with water spray, if necessary. 

 
 Check the condition of all insulating, regulating valves etc in the system. 

 
 Vent the water coils. 

 
 Check motor and fan bearing lubrication. 

 
 Replace belts. 

 
 Check all wiring, controls, isolating devices, terminal connections etc. 

 
While attending to the above maintenance schedules, following must be noted. 
 

1.8..5. FILTERS
 
It is important to check the condition of filters once a week. When the pressure drop 
across the filter exceed the maximum pressure drop given in SAIVER drawing, the 
filter must be attended immediately. Dirty filters reduces the air flow and hence the 
capacity. Do not operate the system without filters. In case the media is synthetic or 
metallic, they can be cleaned or washed. However it is recommended to replace syn-
thetic media once in every year and metallic media once in every two years. Other fil-
ters such as Throw Away Panels, Bag, Absolute, Roll Filters must be replaced with 
new cells of identical media and efficiency. 
 

1.8..6. HEAT EXCHANGER COILS 
 
It is recommended to drain the water when the system is shut down. In case required 
coils can be withdrawn as follows: 
 
 Disconnect the coil from the water connection.

 Remove the side ( Doubled Skin ) panel.

 Remove the bolts by which coil frame is fixed to the unit frame.
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 Withdraw the coils. coil can be reinstalled by the following the above procedure in 
reverse.

1.8..7. SUPPLY AND RETURN FAN SECTIONS 
 
Bearing lubrication 
 
Normally fans are fitted with grease packed ball bearings Series: SY and type: UCP 
with minimum anticipated running life of ( see Table B ): 
 
 
Table B 

Fan with speed up to 1000 RPM 25000 hrs 
Fan with speed between  

1500  2000 RPM 
20000 hrs 

Fan with speed between  
2000  3000 RPM 

15000 hrs 

 
 
Fans normally installed for high pressure /heavy duty application will have Series: 
2300 ball bearings housed in plummer block type: SNA. The recommended intervals 
are as follow ( see Table C ) 
 
 
Table C 

BEARING FAN SPEED ( RPM ) 
HOUSING 500 1000 1500 2000 2500 3000 
SNA 607 25 25 18 17 13 10 
SNA 608 25 25 18 15 12 9 
SNA 609 25 25 18 14 11 8 
SNA 610 25 21 16 12 8 5 
SNA 611 25 18 15 11 7 3 
SNA 612 25 17 13 9 4 - 
SNA 613 25 17 12 8 2 - 
SNA 615 25 15 10 5 1 - 
SNA 616 25 13 8 2 - - 
SNA 617 25 12 6 1 - - 

                  (hrs x 1000) 

(Attachment 4 - Annex 4)

Page 130 of 1291



             INSTALLATION, OPERATION AND MAINTENANCE MANUAL 

14 

Impeller removal 
 
For some reason, if it is required to take the impeller out for cleaning, following pro-
cedure is recommended: 
 
Forward Curved Fan 
 
 Loosen motor mounting bolts and remove the motor.

 Remove belts and bearings.

 Loosen the fan fixing screw and withdraw the shaft.

 Unbolt the flexible connection on fan discharge.

 Turn the fan assembly by 90.

 Take out the impeller from the fan discharge opening. Handle carefully while 
cleaning, to avoid any damage to blades.

 
Backward Curved Fan 
 
 Loosen motor mounting bolts and remove the motor.

 Remove belts and bearings.

 Unbolt and remove the flange of bearing supporting ring frame.

 Remove the aluminium inlet cone.

 Withdraw the impeller along with the shaft.

 Inlet cones and impellers are made of aluminium. They must be handled carefully.
 

1.8..8. CLEANING OF DOUBLED SKIN PANELS 
 
All panels are double skinned and they can be easily detached from the framework 
by removing screw with simple hand tools. They can be cleaned or washed. However 
it must be ensured that they are completely dry prior to refixing. Do not drop any 
heavy weights or sharp edge tools etc. It might damage the plasticised finish or punc-
ture the aluminium panels. 
 
NOTE 
 
If any further information is required, please contact SAIVER, who will be very 
pleased to assist.
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2. SAFETY
 
 
The SAIVER air handling units can be considered a safe machinery. 
 
By means of the compliance state-
ment of the EEC and of the symbol 
“CE” on the unit, it is guaranteed 
that the SAIVER air handling units 
fulfil the provisions for the essential 
health and safety requirements laid 
down in Annex I of Machinery Direc-
tive 98/37/CE . 

 
fig.  2.1-1 

 
The “CE” mark appears on every 
identification label of the unit ( see 
fig 2.1-1 ). 
 
In spite of all that, the unit could represent a danger, if it is utilised or serviced  not 
properly by staff not sufficiently trained. 
We, like manufacturer of the unit, intend to explain to the user, by an exhaustive 
chapter, the concept of safety  referring to air handling unit and to inform him of pos-
sible dangers and consequent measures. 
Observe also the general standards for the safety and the accidents’ prevention com-
ing from the following indications! 
 
 

2.1. TERMINOLOGY
 
 
It is considered “danger zone” internal area of the unit close to the movement parts 
and the electrical parts. 
In order to be able to access to these areas, it is necessary to provide oneself with 
the proper key tool to deactivate the safety devices. 
 
The operators are responsible for transport, installation, start up, service and mainte-
nance, including cleaning and troubles repair. 
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2.2. OPERATION  SAFETY 
 
 
SAIVER air handling units are safe because they are built in accordance with good 
engineering practise. 
Nevertheless, the units could represent a hazard if they are used, by an untrained 
staff, improperly or not in conformity with general provisions. The more common haz-
ards are: 
 
 danger to operator’s safety. 
 damages to the unit. 
 possibility to compromise the efficiency of unit work. 

 
 

2.3. USE OF THE UNIT IN CONFORMITY TO GENERAL PROVISIONS 
 
 
SAIVER air handling units are able to fan, to heat, to cool, to filter, to humidify. 
Any other use is considered not in conformity with general provisions. The manufac-
turer is not responsible for damages resulting; the user will be the only responsible. 
 
In order to use the unit according to general provisions proper instructions of installa-
tion, exercise and transport must be observed. 
 
Installation and start up of the unit must satisfy the national standards having legal 
course in the country of the user. The user is responsible for compliance with 
standards.
 
Besides, it must be avoided any type of work that may compromise safety. 
 
Arbitrary transformations of the unit by user or operator are not allowed and exclude 
the warranty of the manufacturer for the damages to things and persons. 
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2.4. MEASURES OF THE USER/OPERATOR, OBSERVATION OF THE 
SIGNPOSTS (WARNINGS)

Signposts are placed on the unit, showing: 
 
1) prohibition to repair or adjust during motion ( fig 2.4-1 ) 
2) obligation to turn off the power before opening the access door ( fig 2.4-2 ) 
3) warning of coming into contact with electrical parts ( fig 2.4-3 ) 
 

 

TURN OFF THE POWER
BEFORE OPENING  

fig  2.4-2 
 

 
This signpost and the other warnings regarding the unit must be absolutely observed. 
 

2.5. STAFF TRAINING 
 
The unit can be started up and serviced (routine maintenance + corrective mainte-
nance) only by authorised and trained staff. This staff must be informed about possi-
ble hazards regarding: 
 
 electrical connections
 piping connections
 ducting connections
 start up

 
These operations can be executed only by trained persons.

People who, on behalf of the user, attend to control and to the extraordinary/ordinary 
maintenance of the unit.
 
It is necessary to establish and to respect the responsibilities for control and mainte-
nance to guaranty safety, without confusing competencies. 

     DON’T REPAIR OR ADJUST
      DURING THE MOVEMENT  

fig  2.4-1 fig  2.4-3 
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2.6. USE OF THE UNIT 
 
The unit can be started up only by means of proper safety devices. 
 
The installer is obliged to install the unit according to installation plans and conditions. 
 
Only authorised persons must operate on the unit. 
 
The staff in charge is obliged to signal immediately to the user any changes that may 
compromise safety. For this reason it is necessary to inspect for eventual anomalies 
or damages at least once a week. 
The user or operator never must dismount and deactivate safety devices; if these 
would be removed for extra maintenance, at the end of operations they must be rein-
stalled. 
 
For all operations of extra maintenance, the power source must be locked out. 
 

2.7. BEHAVIOUR IN CASE OF DAMAGES 
 
If it is necessary to make maintenance, the fan must be switch off, isolated and al-
lowed to rundown. 
 

2.8. MEASURES TAKEN BY MANUFACTURER: 
 
Essential Health & Safety requirements laid down in annexe I of EEC 
MACHINERY DIRECTIVE 98/37/EC
Applicable points of EEC 
MACHINERY DIRECTIVE 

Measures taken: Ref. to harmonised 
procedure

1.1.4 Lighting Inspection zone in order to pro-
vide maintenance and start-up 
provided with lighting 

UNI EN 292 

1.1.5 Design of a unit in or-
der to handling 

Design of a multi-section unit 
with basement for lifting by fork-
lift or rope; locking of vibration 
isolators during transport 

UNI EN 292 

1.3.2 Risk of breakage dur-
ing functioning 

Operation conditions stated on 
the as-built drawing; frequency 
of maintenance listed in the in-
struction handbook 

UNI EN 292 

1.3.3 Risk due to surfaces 
and projection of objects 

Casing tested till 400 mm of 
pressure, fan dimensioning 
within operation limits, mesh for 
no ducted fan and warnings de-
scribed in the maintenance and 
operation handbook 

UNI EN 292 

1.3.4 Risk due to surfaces, Sharp corner of extruded alu- UNI EN 292 
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edges and corners  minium profiles rounded off to 
6mm  ray 

1.3.7 Prevention measures 
against moving elements  

Access door open able with a 
special tool ; written warning fit-
ted on the access door. 
Optional measures are to be 
required during commercial 
agreement and stated on the 
as-built drawing   

UNI EN 292 

1.3.8 Estimated prevention 
measures against moving 
elements 
1..41.1 General require-
ments 
1.4.2.1 Fixed protection 
1.5.1 Risk due to electric 
power  

Wiring diagrams inside motor 
terminal box. 
(see also paragraph 2.9) 

UNI EN 292 
CEI EN 60204-1 

1.5.6 Risk of fire Fire-retardant polyurethane or 
mineral wool panels type sand-
wich 

UNI EN 292 

1.5.7 Risk of explosion Should any risk of explosive 
atmosphere, supply of electric 
motor and explosion-proof fan 
occur 

UNI EN 292 

1.5.8 Risk due to noise Noise level stated on the as-
built drawing data sheet. 
Should not such noise meet 
given conditions, both required 
for machine room and other 
room, measures will be taken 
as follows: 
- additional insulation into 

section 
- silencer on the supply fan 

section 

UNI EN 292 

1.5.9 Risk of vibration Fans and motors mounted on 
basement isolated by vibration 
isolators and flexible connec-
tions on fans 

UNI EN 292 

1.5.14 Risk of being impris-
oned inside the unit 

Access door provided with 
hinges  which allow opening 
from the inside  

UNI EN 292 

1.6.1 Maintenance of the 
unit 

 See Installation, Use and Main-
tenance handbook 

UNI EN 292 

1.6.4 Workman corrective 
maintenance  

Design according to SOP 003; 
see chapter “Safety” in the 
handbook for a safety mainte-
nance  

UNI EN 292 

1.7.0 Warning device Written warning in proximity to 
electrical and rotating parts  

UNI EN 292 

1.7.2 Warning about further 
risks 

Written warnings near pipe 
connections  

UNI EN 292 

1.7.3 Marking Marking on metal name plate 
displayed on the outside the fan 

UNI EN 292 
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section access door. 
Operation conditions and over-
all dimensions stated on the as-
built drawing. 

1.7.4 Information for use Installation, Use and Mainte-
nance handbook, As-built draw-
ings and possible attached 
schemes form an integral part 
of ‘Information for use’.  

UNI EN 292 

 
 

2.9. PREVENTION MEASURES ARE TO TAKEN BY INSTALLER OR THE 
PERSON IN CHARGE OF INSTALLING CONTROL AND START-UP 
DEVICES

Essential Health & Safety requirements laid down in annexe I of EEC 
MACHINERY DIRECTIVE 98/37/EC 
Applicable points in EEC 
MACHINERY DIRECTIVE 

Measures to take: Ref. to harmo-
nised procedure 

1.2.1 Safety and reliability of 
control system 
1.2.2 Control device 

Control system, Start-up and 
Stopping according to standards 
in force 

UNI EN 292 
CEI EN 60204-1 
 

1.2.3 Start-up 
1.2.4 Emergency stopping 
device 
1.2.5  Operation modal se-
lector switch 

Should not start-up and stopping 
devices be in proximity to the 
unit, it shall be provide with an 
additional lockable isolating 
switch placed outside the air 
handling unit, near the fan sec-
tion access door  in order to 
guarantee  safe maintenance. 

UNI EN 292 
CEI EN 60204-1 

1.5.1 Risk due to electrical 
power 

Grounding of an electric motor 
according to standards in force 

UNI EN 292 
CEI EN 60204-1 
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2.10. RECOMMENDED SAFETY PRACTISES 
 
This publication explains the proper use and installation of centrifugal fans in order to 
warm operating and maintenance personnel of the commonly recognised dangers 
associated with this equipment. In addition to following the manufacturer's installation 
instructions, care must be taken to ensure compliance with federal, state  and local 
rules, regulations codes and standards. 
 

2.10..1. PERSONNEL SAFETY ACCESSORIES 
 
Centrifugal fans in air handling unit are located inside a casing opportunely sealed so 
accessibility to these fans is occasional or infrequent. For this reason, protective de-
vices are offered as optional accessories only at specific user's request. 
However as in the case with other machinery involving moving parts, common sense 
and caution will preserve personal safety. 
 
The available guarding devices are: 
 
1) Lockout switches and suitable warnings. In such cases, maintenance personnel 

should engage the lockout switch before undertaking any maintenance or repairs. 
 
2) Inlet and outlet guards. Centrifugal fans are 

usually connected directly to ductwork which 
will prevent the contact with the internal 
moving parts. In case there is an exposed 
inlet or outlet which could represent a dan-
ger, It can be installed a suitable guard as 
the one represented in fig  2.10-1. 

 
3) Drive guards. A typical centrifugal fan drive 

guard may vary with the arrangement. 
Safety guards shall be used when drive sys-
tems are accessible to personnel ( see fig  2.10-2).In restricted areas, omission of 
the back cover may be acceptable. 

fig  2.10-1: inlet or outlet 
guard on centrifugal fan 

 

 
fig  2.10-2: drive guard- centrifugal fan 
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2.10..2. THE HIDDEN DANGER 
 
In addition to the dangers of rotating 
machinery, fans present another po-
tential danger by virtue of their ability 
to draw in loose material. Solid ob-
jects passing through a fan represent 
potentially dangerous projectiles. 
Solid objects can cause fan failure 
by physically damaging the impeller 
blades. 
Whatever there is the possibility of 
solid objects being drawn into a re-
mote intake, the intake shall be 
guarded at all this times. In the event the guard is removed for any reason, the fan 
must be disconnected and locked out. 

 
fig  2.10-3: special purpose intake screen 

 
Where fans are installed over an occupied area, safety guards should be provided to 
prevent dropped objects from entering this area during installation and maintenance. 
 
Access doors to a fan or duct system should not be opened with the fan in operation 
or coasting to a stop. Power shall be locked out prior to access into a fan or ductwork. 
Even when locked out electrically, fans may cause injury or damage if the impeller is 
subject to "wind milling". The impeller should be secured to physically restrict rota-
tional movement. 
On the downstream (or pressure) side of the system, realising the door with the sys-
tem in operation may result in an explosive opening. On the upstream (or suction) 
side the inflow may be sufficient to draw in tools and clothing, etc, and create a dan-
ger. 
The access door in air handling unit is always locked out by a special lock and to 
open the door it is necessary a key so it is impossible to open it by chance. 
 
The stroboscopic effect of certain lights in combination with certain fan speeds may 
cause a rotating assembly to appear stopped. 
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2.10..3. START UP CHECK LIST 
 
Before putting any fan into operation the manufacturers' instructions must be followed. 
In addition, the following check list must be completed. 
 
 There is possibility of collection of debris such as duct/insulation materials, tapes 

etc used during installation of the system. Hence it must be ensured that all the 
sections of the unit are thoroughly cleaned. In case units are supplied with per-
aluman panels, polythene protective film must be peeled off and it must be en-
sured that no traces of film is left loose within the unit. 

 
 Ensure all panels, if removed during installation, are in position. 

 
 Ensure all electrical wiring in carried out to local standards and all components 

are provided with safety, protecting and isolating devices. 
 
 Remove all filters including panel filters: install low efficiency filters such as gauze 

bags or a set of throw away type filters. 
 
 Ensure all dampers are opened. 

 
 Check water/steam/refrigerant coil connection for any leaks. Ensure that all the 

air in the system and coil is vented out. Check coil face free from debris. 
 
 Add water in the condensate drain pan to prime the trap and ensure free flow of 

water into the drain. 
 
 Ensure that minimum water levels are maintained in electrical Pan Humidifier/Air 

Washers. 
 
Fan start up 
 
1) Screw out security nuts of antivibration mounts.  
2) Lock out the primary and secondary power sources. 
3) A complete inspection shall be made of all the ductwork and the interior of the 

fan. Make certain there is no foreign material which can be drawn into or blown 
through the fan or ductwork. Eyes should be protected against undetected for-
eign material through the use of safety goggles or other appropriate means. 

4) Make sure the foundation or mounting arrangement and the duct connection are 
adequately designed in accordance with recognised acceptable engineering 
practises and with the fan manufacturer's recommendations. 

5) Check and tighten all hold-down (securing) bolts. 
6) Check the fan assembly and bearings for proper grounding to prevent static 

electricity discharge. 
7) Spin the impeller to determine whether it rotates freely and is not grossly out of 

balance. 
8) Inspect impeller for proper rotation for the fan design. 
9) Check all set screws and tighten, if necessary. 
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10) Check belt drive or coupling alignment; use recommended belt tension. 
11) Check the belt drive for proper sheave selection and make sure they are not re-

versed ( excessive speeds could develop ). 
12) Properly secure all safety guards. 
13) Secure all access door to the fan and ductwork. 
14) Momentarily energise the fan to check the direction of rotation. 
15) Switch on the electrical supply and allow the fan to reach full speed. 
16) Check the oil level of bearings.  Add sufficient lubricants 
 
Check carefully for: 
 

a) Excessive vibration 
b) Unusual noise 
c) Proper belt alignment 
d) Proper lubrication 
e) Proper amperage and voltage values 

 
If any problem is indicated, SWITCH OFF IMMEDIATELY. 
Lock out the electrical supply, secure the fan impeller if there is a potential for wind-
milling ( impeller turning due to a draft through the system ).Check carefully for the 
cause of the trouble and correct as necessary. 
 
Even if the fan appears to be operating satisfactory, shut down after a brief period 
and recheck items 5) through 12) as the initial start up may have loosened the bolts 
and set screws. 
 
 
 After ensuring that there are no leaks between joints of section and system is 

clean, stop the fan. Dispose off low efficiency filters. Install Panel/Bag/Absolute 
filters, as supplied. 

 
 Restart the fan. In case of a stand-by fan and motor are supplied, ensure that no 

short circuiting of air occurs. 
 
 In case fan is connected to a stand by motor for automatic change over, do not 

touch the terminal of stand by motor, even though motor is idle. Ensure that belts 
are removed and the power is isolated. 

 
 Adjust dampers position to obtain the rated air volume. 

 
 In case fans are supplied with variable pitch pulley ( up to 7.5 kW ), adjust the 

same to the desired position. 
 
 Ensure that the air volume are within the specified limits. 

 
 Check the motor current and ensure the same is within the rated ( name plate ) 

data. 
 
 Check ON-OFF temperature across coils and adjust water/steam flows accord-

ingly. Check the functioning of controls.  
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 Check the functioning of humidifier by adjusting the humidistat control. 

 
 Check the operation of heater batteries by adjusting thermostat. Check the func-

tioning of controls such as air flow switch, fan interlock, over heat protection etc. 
 
 Check the pressure drop across the filters and ensure that the same is within the 

limits. 
 
The fan has been put into operation but, during the first eight hours of running, it 
should be periodically observed and checked for excessive vibration and noise. At 
this time checks should also be made of motor input current and motor and bearing 
temperatures to ensure that they do not exceed manufacturer's recommendations. 
 
After eight hours of satisfactory operation, the fan should be shut down to check the 
following items and adjust, if necessary ( lock-out power ). 
 
1) All set screws and hold-down bolts 
2) Drive coupling alignment 
3) Belt drive alignment 
4) Bearing housing temperature 
5) Belt drive tension 
 
After twenty-four hours of satisfactory operation the fan should be shut down ( locked 
out ) and the drive belt tension should be readjusted to recommended tension. 
 

2.10..4. AFTER 2 WEEKS OPERATION 
 
After start up and initial operation of approximately 2 weeks, it is recommended to 
have the following checks. 
 
 Bearings temperature immediately after stoppage. This is not to exceed 70°C; 

Lubricate if necessary. 
 
 Belt tension. 

 
 Pulley alignment. 

 
 Motor running current. 

 
 Filter condition. 

 
 Condensate and drain to see flow. 

 
 Operation of controls. 
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2.10..5. WARNING SIGNS 
 
A preventive maintenance program is an important aspect of an effective safety pro-
gram. Investigate any changes to the fan. Refer to Chapter 3 “troubleshooting”, for a 
more detailed explanation of investigating procedures. Consult your manufacturer or 
other qualified consultant with question concerning changes observed during periodic 
inspections. 
 
1) Excessive vibration: if excessive vibration is observed stop the fan until the cause 

is corrected. Check for material build-up on impeller. Generally this will show up 
as material flaking off the fan impeller and causing an imbalance which may lead 
to fatigue failure of the impeller. 

 
2) Noise: changes to the sound level may indicate troubleshooting is needed. 
 
3) High motor temperatures: check that cooling air to the motor has not been devi-

ated or blocked by dirty guards or similar obstacles. Check the input amperage. 
An increase in amperage may indicate that some major changes has been made 
in the system. 

 
4) High bearing temperatures: this condition is usually caused by improper lubrica-

tion; this can be either "over", "under" or "unsuitable" lubrication. In any case if the 
cause of the trouble is not easily seen, experienced personnel must examine the 
equipment before it is put back in operation. 
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2.10..6. ROUTINE MAINTENANCE 
 
Maintenance should be performed by experienced and trained personnel. Do not at-
tempt maintenance unless the electrical supply has been locked out or tagged out 
and the impeller has been secured. 
 
a) Under normal circumstances, handling clean air, the system should require clean-

ing only about once a year. However, the fan and the system should be checked 
at regular intervals to detect any unusual accumulation. 

 
b) The fan impeller should be especially checked for build-up of material or dirt which 

may cause an imbalance with resulting undue wear on bearings and belt drives. A 
regular maintenance program should be established as needed to prevent mate-
rial build up. 

 
c) Periodic inspection of the rotating assembly must be made to detect any indica-

tion of weakening of the rotor because of corrosion, erosion, or metal fatigue. 
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3. TROUBLESHOOTING 

A preventive maintenance program is an important aspect of an effective safety 
program. It is fundamental to keep any part of the system controlled in order to point 
out promptly any changes to the right working. 
In any case it is suitable to consult the manufacturer or other qualified consultant with 
question concerning changes observed during periodic inspections. 

3.1. PROCEDURE FOR TROUBLESHOOTING 

1) Look in the "Master Troubleshooting Chart" for an index tag which 
corresponds to with the apparent problem. 

2) Check each of the probable causes listed. 
3) If the cause of the trouble is not found proceed through the "System 

Checklist".
4) If the problem has still not be solved, it is now advisable to contact the 

representative of fan manufacturer. He should be given the results of the 
"System Checklist" and some "additional information" which are particularly 
interesting for the manufacturer. 

5) The fan manufacturer or his representative will analyse the information 
submitted (as outlined on page 31 ).With this information and, if necessary, an 
on-site inspection he should be able to explain why the system is not achieving 
its design performance and may recommend changes in the system or the fan 
installation which will overcome the problem. 

3.2. SAFETY PRECAUTION 

Before checking the fan and system it will be necessary to shut down the fan. During 
inspection the fan must be electrically isolated and all disconnect switches and 
others controls locked in the "OFF" position. Where this in location remote from the 
fan, prominent "DO NOT START" signs should also be in place. 

3.3. MASTER TROUBLESHOOTING CHART 

See Appendix 
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3.4. SYSTEM CHECKLIST 

Poor system performance may arise from a number of causes including: 

• improper installation or assembly of the fan 
• damage in handling or transit 
• system design error 
• deterioration of the system 
• faulty controls 
• poor fan selection 
• a combination of several factor 

A systematic check of items listed should identify the problem or problems and allow 
suitable corrective action to be taken. 

SYSTEM CHECKLIST 

A) While the impeller is coasting to 
a stop, see if it is rotating in the 
proper direction (see fig  3.4-1 ) 

B) Make certain the impeller is of 
the correct rotation for the 
housing and not installed 
backwards. [ Fan manufacturer 
describe the rotation of 
centrifugal fan impeller as being 
"clockwise" or 
"counterclockwise" when viewing 
the DRIVE SIDE ( see AMCA 
Standards 2406 ) ]. 

C) If the fan is belt driven: 
1) are the drive pulley (motor sheave) and the driven pulley (fan 

sheave) in alignment ? Improper alignment of the sheave can 
cause excessive power (high amperage) and squealing belts (see 
fig  3.4-2 ). 

fig  3.4-1: type of centrifugal fan 
impeller 

fig  3.4-2 
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2) are the belts loose ? Loose belts can cause slipping, leading to 
squealing and/or low fan speed along with hot sheaves, bearings, 
shafts and motor. Belts should be tensioned to the belt 
manufacturer's recommendations. Tension of the drive belts should 
be adjusted for stretching after the first forty-eight hours of 
operation. Caution! excessive belt tension will reduce fan and 
motor bearing life (see fig  3.4-3). 

3) are the belts and/or sheaves worn ? If so, an immediate 
replacement could save down time at a later date. Replacement 
belts should be a new set of matched belts. 

D) Check the flow surfaces (passages between the inlets, impeller blades 
and inside of housing) for cleanliness. A millimetre build-up of dirt on the 
flow surfaces could impair fan performance. 

E) Are there any gouges, tears, holes, erosion or corrosion in the impeller 
blades, rims or backplate; inlet and/or housing ? If so, report the 
approximate size and location to the fan manufacturer. 

F) Is any foreign matter trapped in the impeller, housing or ductwork (loose 
insulation, papers, ice, etc) ? If so, remove. 

G) Are coils, heaters, filters, ducts, etc dirt laden ? If so, clean or replace. 
Remove any non-essential obstruction to flow in elbows, shutters, 
transformations, dampers, bird-screens, etc. 

H) Have all the parts supplied with the fan been installed ? 
I) Are there any obstruction to flow near the fan inlets ? Objects such as 

pipes, ductwork, columns, belt guards, belt drives, etc could adversely 
affect the output of the fan. 

J) Are the fan outlet connections correctly designed and installed ? Duct 
takeoffs, or obstructions in the fan outlet could adversely affect the output 
of the fan. 

K) See fig  3.4-4 for typical inlet-impeller relationships. A few simple 
measurements as indicated on fig  3.4-4 can tell the manufacturer if a 
problem exists in this area (several measurement should be taken around 
the entire inlet circumference). 

fig  3.4-3 
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D) Are turning vanes installed in elbows close to the fan inlet or discharge ? 
E) If the fan is equipped with variable inlet vane or inlet damper control, 

check the operation as follows: 
1) Do not rely on the control arm position alone for locating the 

position of the vane/damper blades without first checking visually to 
see that the vane/damper position agrees with the position of the 
control arm. 

2) If the unit is double width fan equipped with variable inlet vanes or 
damper control, both inlet vanes/dampers must be synchronised 
(the inlet vanes/dampers must be in the same relative position with 
respect to the impeller on both inlets). If the inlet vanes/dampers 
are not synchronised, there will be an unbalance flow between 
inlets resulting in deficient air performance, unbalance thrust on 
bearing and/or a surge condition in the fan. 

3) Make certain that variable inlet vanes are of the proper rotation with 
respect to the impeller. As the vanes close, they should cause the 
entering air to spin in the same direction as the impeller. 

4) Are the inlet vanes/dampers correctly positioned for the designed 
operating conditions ? If not, the desired pressure-volume of the 
fan will not be realised (see fig  3.4-5). 

D) Insp

fig  3.4-4: typical inlet-impeller relationships 

fig  3.4-5: typical normalised inlet vane control 
pressure volume curve 
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ect any ductwork or plenums approaching the fan inlets for the possibility 
of inducing swirl of air into the inlet (see fig  3.4-6 ). 

After completing the above steps and securing the fan, remove all OUT signs on 
disconnected switches and override systems and put the unit back into 
operation.

D) Inspect the entire system including the fan, fan plenum and all ductwork 
for leaks. Leaks may be detected by sound, smoke, feel, soapy solution, 
etc. Some common leak sources are access doors, coils, duct seams, fan 
outlet connection etc which must be sealed. 

fig  3.4-6: typical forced inlet vortex 
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3.5. ADDITIONAL INFORMATION ( FAN MANUFACTURER'S ANALYSIS ) 

If the cause of the trouble has still not be found after completing the "system 
checklist", the fan manufacturer should be consulted. 

The fan manufacturer will review the information provided concerning the system and 
apply his own special knowledge and experience to the problem. 

To make a complete analysis of the problem, in addition to the results of the "system 
checklist", the manufacturer will need: 

A) Complete plans (drawings) including all ductwork, location, size, model 
and manufacturer of all fans, motors, coils, dampers, etc. with all pertinent 
dimensions for the complete system as actually installed. The original 
engineering drawings may not be representative of the actual installation. 

B) If the problem is failure of the process or system to achieve design 
performance the measured performance figures and design performance 
figures should be supplied. 

C) A copy of the system design calculations. 
D) A copy of the specifications and any addendum. 
E) If a separate air performance test has been conducted on the installed fan, 

a statement of measured fan performance along with a copy of the test 
data, the type of test and instrumentation, and the location of the flow rate 
pressure determination should be supplied. 

A statement of fan performance should contain: 

1) fan total pressure rise or fan static pressure 
2) flow rate 
3) power (amperage) 
4) fan speed 
5) gas density 

Among other actions he will: 

1) Access the probable accuracy of the field performance measurements. 
2) Check whether the fan selection is correct for the application. 
3) Examine the system drawings (plans) in order to individualise any 

eventual change in the system performance curve in respect to the 
system design calculations or the original fan selection. 

4) Make the appropriate corrections. 
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3.6. CONCLUSION 

By intelligent application of the procedures outlined in this manual it should be 
possible to find the cause of performance problem in any air moving system. 

Identification of problem associated directly with the fan may require the assistance 
of the fan manufacturer. 

Recognition of the cause of the trouble will usually be a major step towards curing it. 
Corrective measures may include alterations to the system, modification to the fan 
outlet or inlet connections, adjustments to the fan etc. in many cases an increase in 
the fan speed may be decided upon but it is extremely important that the fan shall 
not be operated above its catalogued maximum speed or the maximum speed 
recommended by the manufacturer. 

The information obtained through the checklists in this manual should also help in 
allocating responsibility for the necessary corrective action. In most cases, if the 
troubleshooting procedure has been followed carefully and impartially it will be 
apparent whether the system has been built and installed in accordance with the 
design drawings, whether the fan was properly selected, or the fan is not performing 
up it its published ratings. 
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        A1 

PROBLEM SOURCE PROBABLE CAUSE 
NOISE A-1 IMPELLER HITTING INLET RING a) impeller not centred in inlet ring 

b) inlet ring damaged 
c) crooked or damaged impeller 
d) shaft loose in bearing 
e) impeller loose on shaft 
f) bearing loose in bearing support 

A-2 IMPELLER HITTING CUT OFF a) cut-off not secure in housing 
b) cut-off damaged 
c) cut-off improperly positioned 

A-3 DRIVE a) sheave not tight on shaft ( motor and/or fan ) 
b) belts hitting belt tube 
c) belts too loose. Adjust for belt stretching after 48 hours 

operating 
d) belts too tight 
e) belts wrong section 
f) belts not "matched" in length on multi-belt drive 
g) variable pitch sheaves not adjusted so each groove has same 

pitch diameter ( multi-belt drives ) 
h) misaligned sheaves  
i) belts worn 
j) motor, motor base or fan not securely anchored 
k) belts oily or dirty 
l) improper drive selection 

A-4 COUPLING a) coupling unbalanced, misaligned, loose or may need lubricant 
A-5 BEARING a) defective bearing 

b) needs lubrication 
c) loose on bearing support 
d) loose on shaft 
e) seals misaligned 
f) foreign material inside bearing 
g) worn bearing 
h) fretting corrosion between inner race and shaf 

A-6 SHAFT SEAL SQUEAL a) needs lubrication 
b) misaligned 

PROBLEM SOURCE PROBABLE CAUSE 
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        A2 

NOISE A-7 IMPELLER a) loose on shaft 
b) defective impeller. Do not run the fan. Contact manufacturer
c) unbalance 
d) coating loose 
e) worn as result of abrasive or corrosive material moving through  

flow passages 
A-8 HOUSING a) foreign material in housing 

b) cut-off or other part loose ( rattling during operation ) 
A-9 ELECTRICAL a) lead-in cable not secure 

b) AC hum in motor or relay 
c) starting relay chatter 
d) noisy motor bearings 
e) single phasing a 3 phase motor 

A-10 SHAFT a) bent 
b) undersized. May cause noise at impeller, bearing or sheave. 
c) if more than two bearings are on shaft, they must be properly 

aligned.  
A-11 HIGH AIR VELOCITY a) duct work too small for application 

b) fan selection too small for application 
c) register or grilles too small for application 
d) heating or cooling coils with insufficient face area for application 

A-12 OBSTRUCTION IN HIGH VELOCITY GAS 
STREAM MAY CAUSE RATTLE, OR 
PURE TONE WHISTLE 

a) dampers 
b) registers 
c) grilles 
d) sharp elbows 
e) sudden expansion in duct work 
f) sudden contraction in duct work 
g) turning vanes 

A-13 PULSATION OR SURGE a) restricted system causes to operate at poor point of rating 
b) fan too large for application 
c) ducts vibrate at same frequency as fan pulsation 

A-14 GAS VELOCITY THROUGH CRACKS, 
HOLES OR PAST OBSTRUCTIONS 

a) leaks in duct work 
b) fins on coils 
c) register or grilles 

PROBLEM SOURCE PROBABLE CAUSE 
NOISE A-15 RATTLES AND/OR RUMBLES a) vibrating duct work 
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        A3 

b) vibrating cabinet parts 
c) vibrating parts not isolated from building 

INSUFFICIENT AIR 
FLOW 

B-1 FAN a) forward curved impeller installed backwards 
b) fan running backwards 
c) cut-off missing or improperly installed 
d) impeller not centred with inlet collar(s) 
e) fan speed too slow 

B-2 DUCT SYSTEM a) actual system is more restrictive (more resistance to flow ) than 
expected 

b) dampers closed 
c) registers closed 
d) leaks in supply ducts 
e) insulating duct liner loose 

B-3 FILTERS a) dirty or clogged 
B-4 COILS a) dirty or clogged 
B-5 RECIRCULATION a) internal cabinet leaks in bulkhead separating fan outlet ( pressure 

zone ) from fan inlets ( suction zone ) 
b) leaks around fan outlet at connection through cabinet bulkhead 

B-6 OBSTRUCTED FAN INLETS a) elbows, cabinet walls or other obstructions restrict air flow. Inlet 
obstructions cause more restrictive systems but do not cause 
increased negative pressure readings near the fan inlet(s).Fan 
speed may be increased to counteract the effect of restricted fan 
inlet(s) 

B-7 NO STRAIGHT DUCT AT FAN OUTLET a) fans which are normally used in duct system are tested with a 
length of straight duct at the fan outlet. If there is no straight duct 
at the fan outlet, decreased performance will result. If it is not 
practical to install a straight section of duct at the fan outlet, the 
fan speed may be increased to overcome this pressure loss. 

B-8 OBSTRUCTIONS IN HIGH VELOCITY AIR 
STREAM 

a) obstruction near fan outlet 
b) sharp elbows near fan outlet 
c) improperly designed turning vanes 
d) projections, dampers or other obstruction in part of system where 

air velocity is high 
PROBLEM SOURCE PROBABLE CAUSE 
TOO MUCH AIR 

FLOW 
C-1 SYSTEM a) oversized duct work 

b) access door open 
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c) registers or grilles not installed 
d) dampers set to by-pass coils 
e) filter(s) not in place 

C-2 FAN a) backward inclined impeller installed backwards ( power will be 
high ) 

b) fan speed too fast 
STATIC 

PRESSURE 
WRONG 

D-1 SYSTEM, FAN OR INTERPRETATION OF 
MEASUREMENTS 

general discussion:
The velocity pressure at any point of measurement is a function of 
the velocity of the air or gas and its density. 
The static pressure at a point of measurement in the system is a 
function of system design ( resistance to flow ), air density and the 
amount of air flowing through the system. 
The static pressure measured in a "loose" or oversized system will 
be less than the static pressure in a "tight" or undersized system for 
the same flow rate. 
In most systems, pressure measurements are indicators of how the 
installation is operating. These measurements are the result of air 
flow and such are useful indicators in defining systems 
characteristics. 
Field static pressure measurements rarely correspond with 
laboratory static pressure measurements unless the fan inlet and 
fan outlet conditions of the installation are exactly the same as inlet 
and outlet conditions in the laboratory. 
Also see D-2 through D-6, E-2, F-1, and G-1, for specific cases. 

static pressure low, 
flow rate high 

D-2 SYSTEM a) system has less resistance to flow than expected. This is a 
common occurrence. Fan speed may be reduced to obtain 
desired flow rate. This will reduce power ( operating cost ). 

D-3 GAS DENSITY a) pressure will be less with high temperature gases or high 
altitudes 

D-4 FAN a) Backward inclined impeller installed backwards. Power will be 
high 

b) fan speed too high 
PROBLEM SOURCE PROBABLE CAUSE 
static pressure low, 

flow rate low 
D-5 SYSTEM a) fan inlet and/or outlet conditions not same as tested. See 

general discussion ( D-1 ). 
Also see B-1 through B-8. 
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static pressure 
high, flow rate low

D-6 SYSTEM a) obstruction in system 
b) dirty filters 
c) dirty coils 
d) system too restricted 
Also see B-1 through B-8. 

POWER HIGH E-1 FAN a) backward inclined impeller installed backwards 
b) fan speed too high 

E-2 SYSTEM a) oversized duct work 
b) face and by-pass dampers oriented so coil dampers are open at 

the same time by-pass dampers are open 
c) filter(s) left out 
d) access door open 

E-3 GAS DENSITY a) calculated horse power requirements based on light gas ( e.g. 
high temperature ) but actual gas is heavy ( e.g. cold start up ) 

E-4 FAN SELECTION a) fan not operating at efficient point of rating. Fan size or type may 
not be best for application 

FAN DOES NOT 
OPERATE 

F-1 ELECTRICAL OR MECHANICAL Mechanical and electrical problems are usually straightforward and 
are normally analysed in a routine manner by service personnel. In 
this category are such item as: 
a) blown fuses 
b) broken belts 
c) loose pulleys 
d) electricity turned off 
e) impeller touching scroll 
f) wrong voltage 
g) motor too small and overload protector has broken circuit 
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PROBLEM SOURCE PROBABLE CAUSE 
PREMATURE 
FAILURE 

G-1 BELTS, BEARINGS, SHEAVES,  
IMPELLER, HUBS, ETC. 

general discussion:
Each fan component is designed to operate satisfactory for a 
reasonable life time. Fan intended for heavy duty service are made 
especially for that type of service. For example, Class I fans are 
intended for operation below certain limits of pressure and outlet 
velocity. Class II fans are designed for higher operating limits ( see 
AMCA standards 2408 ).Not all components are limited by the 
same factors, e.g. limiting factors may be power, round per 
minutes, temperature, impeller tip speed, torque, corrosive 
atmospheres, expected life, etc. 
Also see A-3, A-5, A-6.  

G-2 COUPLINGS see item A-4 
G-3 SHAFT also see A-10 
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Section 1 
Operation 

General Description 
Operation 

Installation 
Calibrated Air Volume Range 

List of Equipment 

Section 2 
Maintenance 

Cooling VAV Box 

Section 3 
Wiring Diagram 

Cooling VAV Box 

Section 4 
Catalogue 

VAV-5000 Series Single Duct VAV Box 

Section 5 
Recommended Spare Parts 
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General Description 
Operation 

Installation 
Calibrated Air Volume Range 

List of Equipment 
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Cooling VAV Box 

.
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Cooling VAV Box 
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VAV-5000 Series Single Duct VAV Box 
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Common Applications

Features :
. Ranges from 31 l/s to 1888 l/s 

Pressure Independent operation 
Variable Air or Constant Air volume application 
Electronic or Direct Digital Control 
Factory calibration to job requirement
External mounted DDC controller panel
Connection bead offers a means secure flex duct connections
Full range of accessories ( i.e. , coil , attenuator )

Construction
. 0.8 or 1.0 mm G.I construction 
.

. Blade type Damper constructed of two layers of heavy gauge galvanized steel with sandwich peripheral gasket 

. Plated damper shaft is mounted in self-lubricated bearings 

. UL 94 type pneumatic tubing 

. Discharge complete with J2 flange and meet DW 142 requirement 

. Special liner and insulation available 

Model Number Selection

VAV
CAV

W- Hot Water Coil
5 - BareBox only
8 - Controller supplied by SUN

Special requirements

25 mm and 48 kg density fiberglass internal insulation, facing with marglass and perforated metal sheet protection. Meets
requirements for BS 476 Part 6 and HKFSD regulation

E - Electrical Coil heater

"SUN" Pressure Independent type Single Duct VAV terminal unit is a factory build
assembly, utilizing the latest developments in volume control. These units are designed to
control the air flow rate of conditioned air into an occupied space in response to a control
signal, usually a thermostat. the clean and efficient design of these single duct terminal
units result in a system component which has minimal pressure drop reducing pressure
drop reducing fan horsepower requirements, and low noise generation for quiet operation,
A compact configuration makes this unit easier to use in today HVAC application.

Cooing application apply for interior zones where full shut-off of conditioned air delivery is allowable and no overheat heating

Cooling and heating application apply for exterior zone  where convective and radiated heat losses create a nee for overheat heating

X000-SPL

SUNrise Air Conditioning Equipment Limited
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Dimensional Data

VAV Barebox Dimension 

VAV Barebox with Electric Duct Heater Section Dimension 

VAV Barebox with Multi-Outlet attenuator Section Dimension 

SUNrise Air Conditioning Equipment Limited
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Unit Configuration and Accessories

Single Duct VAV Size 4 to 16

. 25 mm and 48 kg density with marglass and perforated metal sheet lining protection

. Zinc Coat Steel housing, mechanically sealed and gasketed, leak resistant construction

. Rectangular Discharge opening with J2 flange duct connection

. DDC controller shrould 

. UL94-V2 type pneumatic tubing

Single Duct VAV Size 4 to 16 with Multi-outlet attenuator 

. 25 mm and 48 kg density with marglass and perforated metal sheet lining protection

. Zinc Coat Steel housing, mechanically sealed and gasketed, leak resistant construction

. Rectangular Discharge opening with J2 flange duct connection

. DDC controller shrould 

. UL94-V2 type pneumatic tubing

. 600 mm / 914 mm / 1510mm length multi-outlet attenuator

. All multi-outlet attenuator with internal insulation and perforated metal sheet protection

Single Duct VAV Size 4 to 16 with Electric Heater Section

. 25 mm and 48 kg density with marglass and solid metal sheet lining protection

. Zinc Coat Steel housing, mechanically sealed and gasketed, leak resistant construction

. Slip and drive cleat between VAV and heater section

. DDC controller shrould 

. UL94-V2 type pneumatic tubing

. Standard 750 mm length of Electric heater section

. Black heat type electric heater with manual reset type overheat switch (field adjustment)

. Rectangular Discharge opening with J2 flange duct connection

Single Duct VAV Size 4 to 16 with Hot water coil and MOA

. 12 point cross flow sensor 

. 25 mm and 48 kg density with marglass and perforated metal sheet lining protection

. Zinc Coat Steel housing, mechanically sealed and gasketed, leak resistant construction

. J2 Flange connection between VAV and hot water coil and MOA section

. DDC controller shrould 

. UL94-V2 type pneumatic tubing

. Copper tube and aluminum fin construction coil

. Optional external insulation with double skin protection for hot water coil section

. 12 point cross flow sensor 

. 12 point cross flow sensor 

. 12 point cross flow sensor 

SUNrise Air Conditioning Equipment Limited
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Performance Data

Recommended Air Volume Flow Range 

Pneumatic DDC
Unit Size

L/S L/S 
Range Range 

4 0-106 24 - 106
6 0-212 31 - 212
8 0-378 62 - 378

10 0-637 104 - 637
12 0-991 143 - 991
14 0-1510 207 - 1416
16 0-1888 268 - 1888

Note

Basic Box Casing and Damper Leakage 

Unit Size
4 2
6 2
8 2

10 1
12 2
14 2
16 3

Range

24 - 106
31 - 212

1
1

62 - 378
104 - 637
143 - 991

207 - 1416
268 - 1888

3

2

3
3

Damper Leakage l/s @
500Pa

2

Electronic
Control

L/S

Factory calibrated controls must be selected within the above flow limited. A minimum value of zero is also available.

Selection of air flow limits below the listed values is not recommended. Stability and accuracy may not be acceptable at lower than
recommended air flow limits. The actual performance will vary depending on DDC controls supplied

Casing Leakage l/s@
500Pa

SUNrise Air Conditioning Equipment Limited

(Attachment 4 - Annex 4)

Page 182 of 1291



Performance Data

Performance Note

All test data obtain accordance to following standard 

ASHARE Standard 130 - 1996, Method of Testing for Rating Ducted Air Terminal Unit 

ISO 5220, (1981). Air distribution and air diffusion -- Aerodynamic testing and rating of constant and variable dual or single duct boxes and single duct units.
International Organization for Standardization. Geneva, Switzerland

BS 4979 (1986 ) Methods for Aerodynamic testing of constant and variable dual or single duct box, single duct units and induction boxes for air distribution
systems. British Standard Institution. London, UK

ISO 5221, (1984). Air distribution and air diffusion -- Rules to methods of measuring air flow rate in an air handling duct. International Organization for
Standardization. Geneva, Switzerland

SUNrise Air Conditioning Equipment Limited
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Performance Data ( Total Pressure Vs Flow )

Size 6
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SUNrise Air Conditioning Equipment Limited
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Performance Data ( Total Pressure Vs Flow )

Size 10

Size 12
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SUNrise Air Conditioning Equipment Limited
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Performance Data ( Total Pressure Vs Flow )

Size 14

Size 16
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SUNrise Air Conditioning Equipment Limited
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Performance Data

Performance Note

Radiated / Discharge NC values are calculated based on typical sound attenuation values outlined in Appendix E, ARI Standard 885-98 " 

SUNrise Air Conditioning Equipment Limited
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Accessories - Electric heater section
Heater Section size (mm)

Unit A B Length
6 305 203 750
8 305 254 750

10 356 318 750
12 406 381 750
14 508 445 750
16 610 447 750

Model Number Selection

          Electrical heater

Accessories - Hot Water Coil section

Hot Water Coil Section size (mm)

Unit A B Length
6 305 203 300
8 305 254 300

10 356 318 300
12 406 381 300
14 508 445 300
16 610 447 300

General Note

1. Copper Tube, aluminium fin construction with G.I Casing 
2. Optional external insulation protected by Double skin protection
3. Access panel 

Model Number Selection

          Hot water coil 

          Box Size

HW-0X-XXX
          Number of Row

          Heating Capacity
EH-0X-XXX

          Box Size

SUNrise Air Conditioning Equipment Limited
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Accessories - Multi-outlet attenuator 
MOA Section size (mm)

Unit A B Length
6 305 203 600 / 914
8 305 254 600 / 914

10 356 318 600 / 914
12 406 381 600 / 914
14 508 445 600 / 914
16 610 447 600 / 914

Model Number Selection

          Standard (STD) / Perforated (PR) / Double Skin(DB)

          Multi-outlet attenuator 

"SUN" Variable Air Volume Box are successful to fully integrated with the following DDC controller

TAC controls (Andover)  ( Johnson Controls )

 ( Siemens )
Trend Controls ( IQL-VAV )
Honeywell ( W775 )
Invernsys ( MNB )

          Box Size

MOA-0X-XXX

SUNrise Air Conditioning Equipment Limited
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Flow Sensor Calibration curve for DDC controller "K" setting

SUNrise Air Conditioning Equipment Limited
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Recommended 
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FTXS25EVMA FTKS25EVMA

FTXS35EVMA FTKS35EVMA

MODELS

DAIKIN ROOM AIR CONDITIONER

Operation Manual
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Adjusting the Air Flow Direction ................... 12
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READ BEFORE OPERATION

Safety precautions
• Keep this manual where the operator can easily find them.
• Read this manual attentively before starting up the unit.
• For safety reason the operator must read the following cautions carefully.
• This manual classifies precautions into WARNING and CAUTION. Be sure to follow all precautions 

below: they are all important for ensuring safety.

WARNING
• In order to avoid fire, explosion or injury, do not operate the unit when harmful, among which flammable or 

corrosive gases, are detected near the unit.
• It is not good for health to expose your body to the air flow for a long time.
• Do not put a finger, a rod or other objects into the air outlet or inlet. As the fan is rotating at a high speed, it will 

cause injury.
• Do not attempt to repair, relocate, modify or reinstall the air conditioner by yourself. Incorrect work will cause electric 

shocks, fire etc. 
For repairs and reinstallation, consult your Daikin dealer for advice and information.

• The refrigerant used in the air conditioner is safe. Although leaks should not occur, if for 
some reason any refrigerant happens to leak into the room, make sure it does not come in 
contact with any flame as of gas heaters, kerosene heaters or gas range.

• If the air conditioner is not cooling (heating) properly, the refrigerant may be leaking, so call your dealer.
When carrying out repairs accompanying adding refrigerant, check the content of the repairs with our service staff.

• Do not attempt to install the air conditioner by your self. Incorrect work will result in water leakage, electric shocks or 
fire. For installation, consult the dealer or a qualified technician.

• In order to avoid electric shock, fire or injury, if you detect any abnormally such as smell of fire, stop the operation and 
turn off the breaker. And call your dealer for instructions.

• Depending on the environment, an earth leakage breaker must be installed. Lack of an earth leakage breaker may 
result in electric shocks or fire.

CAUTION
• The air conditioner must be earthed. Incomplete earthing may result in electric shocks. Do not connect the 

earth line to a gas pipe, water pipe, lightning rod, or a telephone earth line.

• In order to avoid any quality deterioration, do not use the unit for cooling precision instruments, food, plants, 
animals or works of art.

• Never expose little children, plants or animals directly to the air flow.
• Do not place appliances which produce open fire in places exposed to the air flow from the unit or under the 

indoor unit. It may cause incomplete combustion or deformation of the unit due to the heat.

WARNING
If you do not follow these instructions exactly, the unit may 
cause property damage, personal injury or loss of life.

CAUTION
If you do not follow these instructions exactly, the unit may 
cause minor or moderate property damage or personal injury.

Never do. Be sure to follow the instructions.

Be sure to earth the air conditioner.
Never cause the air conditioner (including the remote 
controller) to get wet.

Never touch the air conditioner (including the remote 
controller) with a wet hand.
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• Do not block air inlets nor outlets. Impaired air flow may result in insufficient performance or trouble.
• Do not stand or sit on the outdoor unit. Do not place any object on the unit to avoid injury, do not remove the fan guard.
• Do not place anything under the indoor or outdoor unit that must be kept away from moisture. In certain conditions, 

moisture in the air may condense and drip.
• After a long use, check the unit stand and fittings for damage.
• Do not touch the air inlet and aluminum fins of outdoor unit. It may cause injury.
• The appliance is not intended for use by young children or infirm persons without supervision.
• Young children shuld be supervised to ensure that they do not play with the appliance.

• To avoid oxygen deficiency, ventilate the room sufficiently if equipment with burner is used together with the 
air conditioner.

• Before cleaning, be sure to stop the operation, turn the breaker off or pull out the supply cord.
• Do not connect the air conditioner to a power supply different from the one as specified. It may cause trou-

ble or fire.
• Arrange the drain hose to ensure smooth drainage. Incomplete draining may cause wetting of the building, furniture 

etc.
• Do not place objects in direct proximity of the outdoor unit and do not let leaves and other debris accumulate around 

the unit. 
Leaves are a hotbed for small animals which can enter the unit. Once in the unit, such animals can cause malfunc-
tions, smoke or fire when making contact with electrical parts.

• Do not operate the air conditioner with wet hands.

• Do not wash the indoor unit with excessive water, only use a slightly wet cloth.
• Do not place things such as vessels containing water or anything else on top of the unit. Water may pene-

trate into the unit and degrade electrical insulations, resulting in an electric shock.

■ To install the air conditioner in the following types of environments, consult the dealer.
• Places with an oily ambient or where steam or soot occurs.
• Salty environment such as coastal areas.
• Places where sulfide gas occurs such as hot springs.
• Places where snow may block the outdoor unit.

The drain from the outdoor unit must be discharged to a place of good drainage.

■ For installation, choose a place as described below.
• A place solid enough to bear the weight of the unit which does not amplify the operation noise or vibration.
• A place from where the air discharged from the outdoor unit or the operation noise will not annoy 

your neighbours.

• For power supply, be sure to use a separate power circuit dedicated to the air conditioner.

• Relocating the air conditioner requires specialized knowledge and skills. Please consult the dealer if reloca-
tion is necessary for moving or remodeling

Installation site.

Consider nuisance to your neighbours from noises.

Electrical work.

System relocation.
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Names of parts
■ Indoor Unit
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■ Outdoor Unit

■ Indoor Unit
1. Air filter
2. Titanium Apatite Photocatalytic 

Air-Purifying Filter:
• These filters are attached to the inside of the air 

filters.
3. Air inlet
4. Front panel
5. Panel tab
6. Room temperature sensor:

• It senses the air temperature around the unit.
7. INTELLIGENT EYE sensor:

• It detects the movements of people and auto-
matically switches between normal operation 
and energy saving operation. (page 18.)

8. Display
9. Air outlet

10. Flaps (horizontal blades): (page 12.)
11. Louvres (vertical blades):

• The louvres are inside of the air outlet. 
(page 13.)

12. Indoor Unit ON/OFF switch: (page 10.)
• Push this switch once to start operation. 

Push once again to stop it.
• The operation mode refers to the following 

table.

• This switch is useful when the remote controller 
is missing.

13. Operation lamp (green)
14. TIMER lamp (Yellow): (page 20.)
15. INTELLIGENT EYE lamp (green): (page 18.)
16. Signal receiver:

• It receives signals from the remote controller.
• When the unit receives a signal, you will hear a 

short beep.
• Operation start .............beep-beep
• Settings changed..........beep
• Operation stop ..............beeeeep

■ Outdoor Unit
17. Air inlet: (Back and side)
18. Air outlet
19. Refrigerant piping and inter-unit cable
20. Drain hose

21. Earth terminal:
• It is inside of this cover.

22. Outside air temperature sensor:
• It senses the ambient temperature around the 

unit.

Appearance of the outdoor unit may differ from some models.

��

��

��

����

��

Mode Temperature 
setting

Air flow 
rate

FTK COOL 22°C AUTO
FTX AUTO 25°C AUTO
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■ Remote Controller

1. Signal transmitter:
• It sends signals to the indoor unit.

2. Display:
• It displays the current settings. 

(In this illustration, each section is shown with all 
its displays ON for the purpose of explanation.)

3. ECONO button:
ECONO operation (page 16.)

4. POWERFUL button:
POWERFUL operation (page 14.)

5. TEMPERATURE adjustment buttons:
• It changes the temperature setting.

6. ON/OFF button:
• Press this button once to start operation.

Press once again to stop it.
7. MODE selector button:

• It selects the operation mode.
(AUTO/DRY/COOL/HEAT/FAN) (page 10.)

8. QUIET button: OUTDOOR UNIT QUIET 
operation (page 15.)

9. FAN setting button:
• It selects the air flow rate setting.

10. SWING button: (page 12.)
11. MOLD PROOF button:

• MOLD PROOF operation (page 17.)
12. SENSOR button: INTELLIGENT EYE oper-

ation (page 18.)
13. ON TIMER button: (page 21.)
14. OFF TIMER button: (page 20.)
15. TIMER Setting button:

• It changes the time setting.
16. TIMER CANCEL button:

• It cancels the timer setting.
17. CLOCK button: (page 9.)
18. RESET button:

• Restart the unit if it freezes.
• Use a thin object to push.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
QUIET SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

1

2

5

6

9
10
12

11
16
18
17

13

15

14

3
4

7

8
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Preparation Before Operation
■ To set the batteries

1. Slide the front cover to take it off.

2. Set two dry batteries (AAA).

3. Set the front cover as before.

ATTENTION
■ About batteries

• When replacing the batteries, use batteries of the same type, and replace the two old batteries 
together.

• When the system is not used for a long time, take the batteries out.
• We recommend replacing once a year, although if the remote controller display begins to fade or if 

reception deteriorates, please replace with new alkali batteries. Do not use manganese batteries.
• The attached batteries are provided for the initial use of the system.

The usable period of the batteries may be short depending on the manufactured date of the air 
conditioner.
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Preparation Before Operation
■ To operate the remote 

controller
• To use the remote controller, aim the transmitter 

at the indoor unit. If there is anything to block 
signals between the unit and the remote control-
ler, such as a curtain, the unit will not operate.

• Do not drop the remote controller. Do not get it wet.
• The maximum distance for communication is 

about 7m.

■ To fix the remote controller 
holder on the wall
1. Choose a place from where the sig-

nals reach the unit.

2. Fix the holder to a wall, a pillar, etc. 
with the screws supplied with the 
holder.

3. Place the remote controller in the 
remote controller holder.

ATTENTION
■ About remote controller

• Never expose the remote controller to direct sunlight.
• Dust on the signal transmitter or receiver will reduce the sensitivity. Wipe off dust with soft cloth.
• Signal communication may be disabled if an electronic-starter-type fluorescent lamp (such as 

inverter-type lamps) is in the room. Consult the shop if that is the case.
• If the remote control signals happen to operate another appliance, move that appliance to some-

where else, or  consult the shop.
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■ To set the clock
1. Press “CLOCK button”.

is displayed.

blinks.

2. Press “TIMER setting button” 
to set the clock to the present 
time.
Holding down “ ” or “ ” button rap-
idly increases or decreases the time dis-
play.

3. Press “CLOCK button”.
blinks.

■ Turn the breaker ON
• Turning ON the breaker opens the flap, then 

closes it again. (This is a normal procedure.)

NOTE
■ Tips for saving energy

• Be careful not to cool (heat) the room too much.
Keeping the temperature setting at a moderate level helps save energy.

• Cover windows with a blind or a curtain.
Blocking sunlight and air from outdoors increases the cooling (heating) effect.

• Clogged air filters cause inefficient operation and waste energy. Clean them 
once in about every two weeks.

■ Please note
• The air conditioner always consumes 15-35 watts of electricity even while it is not operating.
• If you are not going to use the air conditioner for a long period, for example in spring or autumn, turn the breaker OFF.
• Use the air conditioner in the following conditions.

• Operation outside this humidity or temperature range may cause a safety device to disable the system.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

1, 3

2

Recommended temperature setting

For cooling:26°C – 28°°C
For heating:20°C – 24°C

Mode Operating conditions If operation is continued out of this range

COOL Outdoor temperature:10 to 46°C
Indoor temperature: 18 to 32°C
Indoor humidity: 80% max.

• A safety device may work to stop the operation.
(In multi system, it may work to stop the operation of the outdoor unit only.)

• Condensation may occur on the indoor unit and drip.

HEAT Outdoor temperature:–10 to 20°C
Indoor temperature: 10 to 30°C

• A safety device may work to stop the operation.

DRY Outdoor temperature:10 to 46°C
Indoor temperature: 18 to 32°C
Indoor humidity: 80% max.

• A safety device may work to stop the operation.
• Condensation may occur on the indoor unit and drip.
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OPERATION

AUTO · DRY · COOL · HEAT · FAN Operation
The air conditioner operates with the operation mode of your 
choice.
From the next time on, the air conditioner will operate with the 
same operation mode.

■ To start operation
1. Press “MODE selector button” 

and select a operation mode.
• Each pressing of the button advances the 

mode setting in sequence.

: AUTO

: DRY

: COOL

: HEAT

: FAN

2. Press “ON/OFF button” .
• The OPERATION lamp lights up.

■ To stop operation
3. Press “ON/OFF button” again.

• Then OPERATION lamp goes off.

■ To change the temperature setting
4. Press “TEMPERATURE adjustment button”.
DRY or FAN mode AUTO or COOL or HEAT mode

The temperature setting is not variable.

Press “ ” to raise the temperature and press 
“ ” to lower the  temperature.
Set to the temperature you like.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

2, 3
1

4

5

�����
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■ To change the air flow rate setting
5. Press “FAN setting button”.

• Indoor unit quiet operation

When the air flow is set to “  ”, the noise from the indoor unit will become quieter. 
Use this when making the noise quieter.
The unit might lose capacity when the air flow rate is set to a weak level.

NOTE

DRY mode AUTO or COOL or HEAT or FAN mode

The air flow rate setting is not variable.

Five levels of air flow rate setting from “  ” to “  ”

plus “  ” “  ” are available.

■ Note on HEAT operation
• Since this air conditioner heats the room by taking heat from outdoor air to indoors, the heating 

capacity becomes smaller in lower outdoor temperatures.  If the heating effect is insufficient, it is rec-
ommended to use another heating appliance in combination with the air conditioner.

• The heat pump system heats the room by circulating hot air around all parts of the room.  After the 
start of heating operation, it takes some time before the room gets warmer.

• In heating operation, frost may occur on the outdoor unit and lower the heating capacity.  In that case, 
the system switches into defrosting operation to take away the frost.

• During defrosting operation, hot air does not flow out of indoor unit.
■ Note on COOL operation

• This air conditioner cools the room by blowing the hot air in the room outside, so if the 
outside temperature is high, performance drops.

■ Note on DRY operation
• The computer chip works to rid the room of humidity while maintaining the temperature as 

much as possible. It automatically controls temperature and fan strength, so manual 
adjustment of these functions is unavailable.

■ Note on AUTO operation
• In AUTO operation, the system selects an appropriate operation mode (COOL or HEAT) based on 

the room temperature at the start of the operation.
• The system automatically reselects setting at a regular interval to bring the room temperature to user-

setting level.
• If you do not like AUTO operation, you can manually select the operation mode and setting 

you like.
■ Note on air flow rate setting

• At smaller air flow rates, the cooling (heating) effect is also smaller.
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Adjusting the Air Flow Direction
You can adjust the air flow direction to increase your com-
fort.

■ To adjust the horizontal 
blades (flaps)
1. Press “SWING button”.

• “ ” is displayed  on the LCD and the 
flaps will begin to swing.

2. When the flaps have reached the 
desired position, press “SWING 
button” once more.
• The flaps will stop moving.
• “ ” disappears from the LCD.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET
1, 2
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■ To adjust the vertical blades 
(louvres)

Hold the knob and move the louvres.
(You will find a knob on the left-side and the right-side blades.)

• When the unit is installed in the corner of a room, 
the direction of the louvers should be facing away 
from the wall.
If they face the wall, the wall will block off the wind, 
causing the cooling (or heating) efficiency to drop.

Notes on flaps and louvres angles
• When “ SWING button ” is selected, the flaps 

swinging range depends on the operation mode.  
(See the figure.)

• If the unit is operated after being stopped with 
the flaps pointed down in cooling or dry opera-
tion, the flaps will automatically move to a hor-
izontal position after about one hour to prevent 
condensation from forming on them.

■ ATTENTION
• Always use a remote controller to adjust the flaps 

angle. If you attempt to move it forcibly with hand 
when it is swinging, the mechanism may be broken.

• Be careful when adjusting the louvres.  Inside the 
air outlet, a fan is rotating at a high speed.
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POWERFUL Operation
POWERFUL operation quickly maximizes the cooling 
(heating) effect in any operation mode. You can get the 
maximum capacity .

■ To start POWERFUL 
operation
1. Press “POWERFUL button”.

• POWERFUL operation ends in 20 minutes.  
Then the system automatically operates 
again with the settings which were used 
before POWERFUL operation.

• When using POWERFUL operation, 
there are some functions which are not 
available.

• “ ” is displayed on the LCD.

■ To cancel POWERFUL 
operation
2. Press “POWERFUL button” 

again.
• “ ” disappears from the LCD.

NOTE
■ Notes on POWERFUL operation

• POWERFUL Operation cannot be used together with ECONO or QUIET Operation. 
Priority is given to the function of whichever button is pressed last.

• POWERFUL Operation can only be set when the unit is running. Pressing the operation 
stop button causes the settings to be canceled, and the “ ” disappears from the LCD.

• In COOL and HEAT mode
To maximize the cooling (heating) effect, the capacity of outdoor unit must be increased 
and the air flow rate be fixed to the maximum setting.
The temperature and air flow settings are not variable.

• In DRY mode
The temperature setting is lowered by 2.5°C and the air flow rate is slightly increased.

• In FAN mode
The air flow rate is fixed to the maximum setting.

• When using priority-room setting
See “Note for multi system”. (page 22.)

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

1, 2
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OUTDOOR UNIT QUIET Operation
OUTDOOR UNIT QUIET operation lowers the noise 
level of the outdoor unit by changing the frequency and 
fan speed on the outdoor unit.  This function is conve-
nient during night.

■ To start OUTDOOR UNIT 
QUIET operation
1. Press “QUIET button”.

• “ ” is displayed on the LCD.

■ To cancel OUTDOOR UNIT 
QUIET operation
2. Press “QUIET button” again.

• “ ” disappears from the LCD.

NOTE
■ Note on OUTDOOR UNIT QUIET operation

• If using a multi system, this function will work only when the OUTDOOR UNIT QUIET 
operation is set on all operated indoor units.

• This function is available in COOL, HEAT, and AUTO modes.
(This is not available in FAN and DRY mode.)

• POWERFUL operation and OUTDOOR UNIT QUIET operation cannot be used at the 
same time. 
Priority is given to the function of whichever button is pressed last.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

1, 2
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ECONO Operation
ECONO operation is a function which enables efficient operation by lowering the maximum power con-
sumption value.

■ To start ECONO operation
1. Press “ECONO button” .

• “ ” is displayed on the LCD.

■ To cancel ECONO opera-
tion
2. Press “ECONO button” again.

• “ ” disappears from the LCD.

NOTE
• ECONO Operation can only be set when the unit is running. Pressing the operation stop 

button causes the settings to be canceled, and the “ ” disappears from the LCD.
• ECONO operation is a function which enables efficient operation by limiting the power 

consumption of the outdoor unit (operating frequency).
• ECONO operation functions in AUTO, COOL, DRY, and HEAT modes.
• POWERFUL operation and ECONO operation cannot be used at the same time.

Priority is given to the function of whichever button is pressed last.
• Power consumption may not drop even if ECONO operation is used, when the level of 

power consumption is already low.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

1, 2
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MOLD PROOF Operation
MOLD PROOF operation is a function which reduces the spread of mold by using Fan mode to lower 
the humidity inside the indoor unit.

■ To set MOLD PROOF 
operation
1. Press and hold the MOLD PROOF 

button for two seconds.
• “ ” is displayed on the LCD.

■ To cancel MOLD PROOF 
operation
2. Press and hold the MOLD PROOF 

button for two seconds one more 
time.
• “ ” disappears from the LCD.

NOTE
• MOLD PROOF operation will operate for approximately one hour after dry or cooling mode 

is turned off.
• This function is not designed to remove existing dust or mold.
• MOLD PROOF operation is not available when the unit is turned off using the OFF TIMER.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

1, 2
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INTELLIGENT EYE Operation
“INTELLIGENT EYE” is the infrared sensor which 
detects the human movement.

■ To start INTELLIGENT 
EYE operation
1. Press “SENSOR button”.

• “ ” is displayed on the LCD.

■ To cancel the 
INTELLIGENT EYE 
operation
2. Press “SENSOR button” again.

• “ ” disappears from the LCD.

[EX.]

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET
1, 2

When somebody in the room

• Normal operation

When nobody in the room

• 20 min. after, start energy saving 
operation.

Somebody back in the room

• Back to normal operation.
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“INTELLIGENT EYE” is useful for Energy Saving

Notes on “INTELLIGENT EYE”

CAUTION

■ Energy saving operation
• Change the temperature –2°C in heating / +2°C in cooling / +2°C in dry mode from set temperature.
• Decrease the air flow rate slightly in fan operation. (In FAN mode only)

• Application range is as follows.

• Sensor may not detect moving objects further than 7m away. (Check the application range)
• Sensor detection sensitivity changes according to indoor unit location, the speed of pass-

ersby, temperature range, etc.
• The sensor also mistakenly detects pets, sunlight, fluttering curtains and light reflected off of 

mirrors as passersby.
• INTELLIGENT EYE operatipon will not go on during powerful operation.
• Night set mode (page 20.) will not go on during you use INTELLIGENT EYE operation.

• Do not place large objects near the sensor.
Also keep heating units or humidifiers outside the sensor’s detection area. This sensor can 
detect objects it shouldn’t as well as not detect objects it should.

• Do not hit or violently push the INTELLIGENT EYE sensor. This can lead to damage and 
malfunction.
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TIMER Operation
Timer functions are useful for automatically switching the 
air conditioner on or off at night or in the morning. You can 
also use OFF TIMER and ON TIMER in combination.

■ To use OFF TIMER opera-
tion
• Check that the clock is correct.

If not, set the clock to the present time. 
(page 9.)

1. Press “OFF TIMER button”.

is displayed.

blinks.

2. Press “TIMER Setting button” 
until the time setting reaches the 
point you like.
• Every pressing of either button increases 

or decreases the time setting by 10 min-
utes. Holding down either button changes 
the setting rapidly.

3. Press “OFF TIMER button” 
again.
• The TIMER lamp lights up.

■ To cancel the OFF TIMER operation
4. Press “CANCEL button”.

•  The TIMER lamp goes off.

NOTE
• When TIMER is set, the present time is not displayed.
• Once you set ON, OFF TIMER, the time setting is kept in the memory. (The memory is canceled when 

remote controller batteries are replaced.)
• When operating the unit via the ON/OFF Timer, the actual length of operation may vary from the time 

entered by the user. (Maximum approx. 10 minutes)

■ NIGHT SET MODE
When the OFF TIMER is set, the air conditioner automatically adjusts the temperature setting (0.5°C 
up in COOL, 2.0°C down in HEAT) to prevent excessive cooling (heating) for your pleasant sleep.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

4
2

1, 3
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■ To use ON TIMER operation
• Check that the clock is correct. If not, set 

the clock to the present time 
(page 9.).

1. Press “ON TIMER button”.
is displayed.

blinks.

2. Press “TIMER Setting button” 
until the time setting reaches 
the point you like.
• Every pressing of either button 

increases or decreases the time setting 
by 10 minutes. Holding down either but-
ton changes the setting rapidly.

3. Press “ON TIMER button” 
again.
• The TIMER lamp lights up.

■ To cancel ON TIMER 
operation
4. Press “CANCEL button”.

• The TIMER lamp goes off.

■ To combine ON TIMER and OFF TIMER
• A sample setting for combining the two timers is shown below.

ATTENTION
■ In the following cases, set the timer again.

• After a breaker has turned OFF.
• After a power failure.
• After replacing batteries in the remote controller.

TEMP
ON/OFF

POWERFUL

MODE FAN SWING
SENSOR

ECONO

MOLD PROOF

TIMER

ON CANCEL

OFF

QUIET

2

1, 3
4
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Note for Multi System
〈〈 What is a “Multi System”? 〉〉
This system has one outdoor unit connected to multiple indoor units.

■ Selecting the Operation Mode
1. With the Priority Room Setting 

present but inactive or not present.
When more than one indoor unit is operating, priority is 
given to the first unit that was turned on. 
In this case, set the units that are turned on later to the 
same operation mode (*1) as the first unit.
Otherwise, they will enter the Standby Mode, and the opera-
tion lamp will flash; this does not indicate malfunction.

(*1)
• COOL, DRY and FAN mode may be used at the same time.
• AUTO mode automatically selects COOL mode or HEAT mode based on the room temperature.

Therefore, AUTO mode is available when selecting the same operation mode as that of the room 
with the first unit to be turned on.

〈CAUTION〉
Normally, the operation mode in the room where the unit is first run is given priority, but the following situations are 
exceptions, so please keep this in mind.
If the operation mode of the first room is FAN Mode, then using Heating Mode in any room after this will give priority to 
heating. In this situation, the air conditioner running in FAN Mode will go on standby, and the operation lamp will flash.

2. With the Priority Room Setting active.
See “Priority Room Setting” on the next page.

■ NIGHT QUIET Mode (Available only for cooling operation)
NIGHT QUIET Mode requires initial programming during installation. Please consult your retailer or dealer for assistance.
NIGHT QUIET Mode reduces the operation noise of  the outdoor unit during the night time hours to prevent 
annoyance to neighbors.
• The NIGHT QUIET Mode is activated when the temperature drops 5°C or more below the highest temperature 

recorded that day. Therefore, when the temperature difference is less than 5°C, this function will not be activated.
• NIGHT QUIET Mode reduces slightly the cooling efficiency of the unit.

■ OUTDOOR UNIT QUIET Operation (page 15.)

1. With the Priority Room Setting present but inactive or not present.
When using the OUTDOOR UNIT QUIET operation feature with the Multi system, set all indoor units to 
OUTDOOR UNIT QUIET operation using their remote controllers.
When clearing OUTDOOR UNIT QUIET operation, clear one of the operating indoor units using their remote controller.
However OUTDOOR UNIT QUIET operation display remains on the remote controller for other rooms.
We recommend you release all rooms using their remote controllers.

2. With the Priority Room Setting active.
See “Priority Room Setting” on the next page.

■ Cooling / Heating Mode Lock (Available only for heat pump models)
The Cooling / Heating Mode Lock requires initial programming during installation.Please consult your retailer or dealer 
for assistance. The Cooling / Heating Mode Lock sets the unit forcibly to either Cooling or Heating Mode. This function 
is convenient when you wish to set all indoor units connected to the Multi system to the same operation mode.
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■ Priority Room Setting
The Priority Room Setting requires initial programming during installation. Please consult your 
retailer or dealer for assistance.
The room designated as the Priority Room takes priority in the following situations;

1. Operation Mode  Priority.
As the operation mode of the Priority Room takes precedence, the user can select a different 
operation mode from other rooms.
 〈Example〉

* Room A is the Priority Room in the examples.
When COOL mode is selected in Room A while operating the following modes in Room B,C and D :

2. Priority when POWERFUL operation is used.
 〈Example〉

* Room A is the Priority Room in the examples.
The indoor units in Rooms A,B,C and D are all operating. If the unit in Room A enters POWERFUL 
operation, operation capacity will be concentrated in Room A. In such a case, the cooling (heating) 
efficiency of the units in Rooms B,C and D may be slightly reduced.

3. Priority when using OUTDOOR UNIT QUIET operation.
 〈Example〉

* Room A is the Priority Room in the examples.
Just by setting the unit in Room A to QUIET operation, the air conditioner starts OUTDOOR UNIT 
QUIET operation.
You don’t have to set all the operated indoor units to QUIET operation.

CARE

Operation mode in Room B, C and D Status of Room B, C and D when the unit in Room A is in COOL mode
COOL or DRY or FAN Current operation mode maintained

HEAT The unit enters Standby Mode. Operation resumes when the 
Room A unit stops operating.

AUTO
If the unit is set to COOL mode, operation continues. If set to 
HEAT mode, it enters Standby Mode. Operation resumes when 
the Room A unit stops operating.
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Care and Cleaning
CAUTION

■ Indoor unit, Outdoor unit and Remote controller
1. Wipe them with dry soft cloth.

■ Front panel
1. Open the front panel.

• Hold the panel by the tabs on the two sides and lift 
it unitl it stops with a click.

2. Remove the front panel.
• Lift the front panel up, slide it slightly to the 

right, and remove it from the horizontal axle.

3. Clean the front panel.
• Wipe it with a soft cloth soaked in water.
• Only neutral detergent may be used.
• In case of washing  the panel with water, dry it with 

cloth, dry it up in the shade after washing.

4. Attach the front panel.
• Set the 2 keys of the front panel into the slots and 

push them in all the way.
• Close the front panel slowly and push the panel at 

the 3 points.
( 1 on each side and 1 in the middle.)

CAUTION

Units

• Don’t touch the metal parts of the indoor unit. If you touch those parts, this may cause an injury.
• When removing or attaching the front panel, use a robust and stable stool and watch your steps carefully. 
• When removing or attaching the front panel, support the panel securely with hand to prevent it from falling.
• For cleaning, do not use hot water above 40°C, benzine, gasoline, thinner, nor other volatile oils, pol-

ishing compound, scrubbing brushes, nor other hand stuff.
• After cleaning, make sure that the front panel is securely fixed. 

Before cleaning, be sure to stop the operation and 
turn the breaker OFF.
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1. Open the front panel. (page 24.)
2. Pull out the air filters.

• Push a little upwards the tab at the center of each air 
filter, then pull it down. 

3. Take off the Titanium Apatite 
Photocatalytic Air-Purifying Filter.
• Hold the recessed parts of the frame and 

unhook the four claws.

4. Clean or replace each filter.
See figure.

5. Set the air filter and Titanium Apatite 
Photocatalytic Air-Purifying Filter as they 
were and close the front panel.
• Insert claws of the filters into slots of the front panel. 

Close the front panel slowly and push the panel at the 3 
points. (1 on each side and 1 in the middle.)

■ Air Filter
1. Wash the air filters with water or clean them with 

vacuum cleaner.
• If the dust does not come off easily, wash them with neutral detergent 

thinned with  lukewarm water, then dry them up in the shade.
• It is recommended to clean the air filters every two weeks.

■ Titanium Apatite Photocatalytic 
Air-Purifying Filter.
The Titanium Apatite Photocatalytic Air-Purifying Filter can be renewed 
by washing it with water once every 6 months. We recommend replacing 
it once every 3 years.

[ Maintenance ]
1. Remove dust with a vacuum cleaner and wash lightly with water.
2. If it is very dirty, soak it for 10 to 15 minutes in water mixed with a neu-

tral cleaning agent.
3. Do not remove filter from frame when washing with water.
4. After washing, shake off remaining water and dry in the shade.
5. Since the material is made out of paper, do not wring out the filter 

when removing water from it.
[ Replacement ]

1. Remove the tabs on the filter frame and replace with a new filter.
• Dispose of the old filter as flammable waste.

Filters
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NOTE

Check

■ Before a long idle period
1. Operate the “Fan only” for several hours on a fine day to dry out the 

inside.
• Press “MODE selector button” and select “Fan”operation.
• Press “ON/OFF button” and start operation.

2. After operation stops, turn off the breaker for the room air conditioner.

3. Clean the air filters and set them again.

4. Take out batteries from the remote controller.
• When a multi outdoor unit is connected, make sure the heating operation is not used at the 

other room before you use the fan operation. (page 22.)

• Operation with dirty filters:
 (1) cannot deodorize the air. (2) cannot clean the air.
 (3) results in poor heating or cooling. (4) may cause odour.

• To order Titanium Apatite Photocatalytic Air-Purifying Filter contact to the service shop 
there you bought the air conditioner.

• Dispose of old filters as burnable waste.

Check that the base, stand and other fittings of the outdoor unit are not decayed or corroded.
Check that nothing blocks the air inlets and the outlets of the indoor unit and the outdoor unit.
Check that the drain comes smoothly out of the drain hose during COOL or DRY operation.
• If no drain water is seen, water may be leaking from the indoor unit. Stop operation and consult the ser-

vice shop if this is the case.

Item Part No.
Titanium Apatite Photocatalytic Air-Purifying Filter. 
(without frame) 1 set KAF970A46
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TROUBLE SHOOTING

Trouble Shooting

The following cases are not air conditioner troubles but have some reasons. You may just continue using it.

These cases are not troubles.

Case Explanation
Operation does not start soon.
• When ON/OFF button was 

pressed soon after 
operation was stopped.

• When the mode was 
reselected.

• This is to protect the air conditioner.
You should wait for about 3 minutes.

Hot air does not flow out soon 
after the start of heating 
operation.

• The air conditioner is warming up. You should wait for 1 to 4 
minutes.
(The system is designed to start discharging air only after it 
has reached a certain temperature.)

The heating operation stops 
suddenly and a flowing sound 
is heard.

• The system is taking away the frost on the outdoor unit.
You should wait for about 3 to 8 minutes.

The outdoor unit emits water or 
steam.

■ In HEAT mode
• The frost on the outdoor unit melts into water or steam 

when the air conditioner is in defrost operation.
■ In COOL or DRY mode

• Moisture in the air condenses into water on the cool 
surface of outdoor unit piping and drips.

Mist comes out of the indoor 
unit.

■ This happens when the air in the room is cooled into mist by 
the cold air flow during cooling operation.

The indoor unit gives out odour. ■ This happens when smells of the room, furniture, or 
cigarettes are absorbed into the unit and discharged with the 
air flow.
(If this happens, we recommend you to have the indoor unit 
washed by a technician. Consult the service shop where you 
bought the air conditioner.)

The outdoor fan rotates while 
the air conditioner is not in 
operation.

■ After operation is stopped:
• The outdoor fan continues rotating for another 60 

seconds for system protection.
■ While the air conditioner is not in operation:

• When the outdoor temperature is very high, the outdoor 
fan starts rotating for system protection.

The operation stopped 
suddenly.
(OPERATION lamp is on.)

■ For system protection, the air conditioner may stop 
operating on a sudden large voltage fluctuation.
It automatically resumes operation in about 3 minutes.
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Please check again before calling a repair person.

Check again.

Case Check
The air conditioner does not 
operate.
(OPERATION lamp is off.)

• Hasn’t a breaker turned OFF or a fuse blown?
• Isn’t it a power failure?
• Are batteries set in the remote controller?
• Is the timer setting correct?

Cooling (Heating) effect is poor. • Are the air filters clean?
• Is there anything to block the air inlet or the outlet of the 

indoor and the outdoor units?
• Is the temperature setting appropriate?
• Are the windows and doors closed?
• Are the air flow rate and the air direction set appropriately?
• Is the unit set to the INTELLIGENT EYE mode?

(page 18.)
Operation stops suddenly.
(OPERATION lamp flashes.)

• Are the air filters clean?
• Is there anything to block the air inlet or the outlet of the 

indoor and the outdoor units?
Clean the air filters or take all obstacles away and turn the 
breaker OFF. Then turn it ON again and try operating the air 
conditioner with the remote controller. If the lamp still flashes, 
call the service shop where you bought the air conditioner.

• Are operation modes all the same for indoor units 
connected to outdoor units in the multi system?
If not, set all indoor units to the same operation mode and 
confirm that the lamps flash.
Moreover, when the operation mode is in “AUTO”, set all 
indoor unit operation modes to “COOL” or “HEAT” for a 
moment and check again that the lamps are normal.
If the lamps stop flashing after the above steps, there is no 
malfunction.
(page 22.)

An abnormal functioning
happens during operation.

• The air conditioner may malfunction with lightning or radio 
waves. Turn the breaker OFF, turn it ON again and try 
operating the air conditioner with the remote controller.
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WARNING
■ When an abnormality (such as a burning smell) occurs, stop operation and turn the breaker OFF.

Continued operation in an abnormal condition may result in troubles, electric shocks or fire.
Consult the service shop where you bought the air conditioner.

■ Do not attempt to repair or modify the air conditioner by yourself.
Incorrect work may result in electric shocks or fire.
Consult the service shop where you bought the air conditioner.

If one of the following symptoms takes place, call the service shop immediately.

In certain operating conditions, the inside of the air conditioner may get foul after several seasons of 
use, resulting in poor performance. It is recommended to have periodical maintenance by a specialist 
aside from regular cleaning by the user. For specialist maintenance, contact the service shop where 
you bought the air conditioner.
The maintenance cost must be born by the user.

Call the service shop immediately.

■ After a power failure
The air conditioner automatically resumes 
operation in about 3 minutes. You should just 
wait for a while.

■ Lightning
If lightning may strike the neighbouring area, 
stop operation and turn the breaker OFF for 
system protection.

We recommend periodical maintenance.
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(0701) HT3P194539-3 M06B215

Two-dimensional bar code is a code 
for manufacturing.
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3.5. Mechanical Ventilation System
3.5.1. System Description

(i) E&M plant room or Equipment Rooms
Equipment Rooms including Chiller Plantroom, CHP room, Reclaimed Water System
Room, Black & Gray Water System F.S. Pump Room, PD tank & Pump Room and etc. are
mechanically ventilated by extract air fans controlled by thermostats completed with
by pass switches. Make up is drawn in naturally through external louvers or door
louvres except Chiller Plantroom, F.S. Pump Room and PD Tank & Pump Room where
fresh air intake fan are provided.

(ii) Eco toilet, Baby Care Room, and Pantry
Eco Toilet 1, Baby Care Room and Pantry shall be ventilated by exhaust fans.

(iii) Eco Office, Exhibition Area, Display Area, Multi purpose Room, Air Tree
Ceiling fans are provided to enhance air movement and indoor thermal quality.

3.5.2. Ventilation Fan
3.5.2.3. Operation Instruction

(i) Preliminary Check
Fans should rotate freely and in correct direction.
For centrifugal fans, check drive belts/pulley alignment and tensioning of belt.
Check the electrical wiring termination is correct and electrical connections are tight
at the terminals.
Check the associated dampers are set properly. The indication markets on the end of
each damper shaft are aligned with the damper blade position. Ensure all dampers
are closed before start up.
Switch the “Manual/Off/Auto” selection in the “Manual” position on the MCP.
Release the emergency stop button and press the “On” button of the ventilation fan
on the MCP panel.
Check that the running ampere is within the design full load current.
Check if there is no unusual noise or vibration transmitted from the equipment.

(ii) Manual Operation Procedures
1. To switch the AOM selector to “Manual” position on the LMCP.
2. Press “START” button in LMCP to operate the fan and the blue light (running status) is

ON.
3. To shut down the fan, press “STOP” in the MCP and the blue light (running status) is

OFF.

(iii) Automatic Mode Operation Procedures
1. To switch the AOM selection of the ventilation to “Auto” position and it will be

operated in accordance with the preset time schedule.
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2. Refer to BMS O&Mmanual for detail procedure.

3.5.2.4. Maintenance Instruction & Schedule

No maintenance work should be carried out without isolating the fan and its controls
form electrical supply and allowing the impeller to come to rest.

(i) Monthly
Check for unusual noise and vibration of fans and motors.
Check conditions of flexible connections if necessary.
Check pulley, belt wear and tension for centrifugal fan.
For centrifugal fan, re grease bearings if necessary.
Clean impeller if necessary.

When cleaning the fan, high pressure cleaning or strong dissolvent must not be used.
Cleaning should be done without dislodging or damaging the impeller.

(ii) Quarterly
Visually observe general condition and report.
Note any abnormal noise.
Observe any high temperature on moving part.
Clean corrosion and touch up paint.
Ensure fan mounting is secured.
Check flexible connections for leakage.
Lubricate all lubrication points.

(iii) Half Yearly
If the fan is exposed to the weather then both the internal and external surface should
be checked for deterioration of finishes.
To check the fan impellers are balanced it is essential that they are thoroughly
inspected and all parts removed and checked for wear.

3.5.3. Ceiling Fan

(Please refer to Operation and Maintenance Manual from Big Ass Fans)
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3.6. Electrical and Control Systems
3.6.1. System Description

The complete mechanical ventilation & air conditioning and installation is designed for
operation under the supply system with nominal frequency of 50 Hz and nominal
voltage of 380V, 3 phase and 220V, single phase within the variation limits as declared
by the local Supply Companies.

3.6.2. Operation Instruction

(i) Preliminary Check
1. Obtain the following documents or information:
Starter panel control wiring diagram.
Information of starter type, size, etc.
Specification of the panel.
Electrical supply requirement.

2. Study the system and determine.
Steps to be undertaken to set up the system for start up.
Required instruments.
Required forms of test report.
Location of the starter panel.

3. Instruments selection.
4. Obtain all necessary instruments.
5. Prepare a list of all instruments to be used.

(ii) Test Procedures

1. Visual Inspection

Before taking measurement and test of the installed panel, a visual inspection is required
to avoid unnecessary operating faults due to personal negligence.

Follow the steps and record the results as suggested in accordance with the Pre
commissioning Checklist.

2. Insulation Test (Megger Test)

Insulation test is performed by applying a D.C. voltage of at least 500V between two
terminals of phase to earth, phase to phase and phase to neutral circuits, and
measuring the insulation resistance.
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The general procedure is as follows:
Remove links and fuses in all tripping, control and alarm circuit.
Test the insulation resistance between two different terminals.
Record the results by using the Insulation Test Report.
Any circuit of less than 1 megaohms at 500V D.C. should be investigated.
Any measuring instrument or protective device, e.g. static relay, which may be
damaged by application of such a voltage shall be disconnected at one or all terminals.

3. Functional Tests

The general procedure is as follows:
To check the operational functions of the panel in accordance with the steps as listed
in Functional Test Report for MCP.
Record the above results in the report.
To check the operational functions of motor starter in accordance with the steps as
listed in Functional Test Report for Motor Starter.
Record the results in the report.
Repeat the above Procedure (III) to (IV) for other starter until all the starters of the
same panel have been checked completed.

3.6.3. Maintenance Instruction and Schedule

The local isolation of motors and control circuits.
That there are no unshrouded live components within the panels.
Control panels and switch gears are clean.
The motor and surrounding areas are clean.
There is no mechanical damage to switch gears.
All connections are tight on busbars and wiring.
The internal links on the starter are correct.
All cover plates are fitted.
The selectors are operated normally.
The indicating lamps are operated normally.
The voltmeters are operated normally.
The ammeters are operated normally.
The interlock mechanism of isolators and panels are operated properly.

3.7. Building Management System

(Please refer to separate booklet for Building Management System)

3.8. Project Dasher System

(Please refer to separate booklet for Project Dasher System)
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Appendix

Appendix I – Technical Literature

Appendix II – As fitted Drawings

Appendix III – Testing and Commissioning Records

Appendix IV – Spare Part List

Appendix V – Supplier Contact List
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Appendix I – Technical Literature

1 Water Cooled Chiller

2 Cooling Tower

3 Chilled Water Pump

4 Condensing Water Pump

5 Packaged Pressurization Unit

6 Expansion Tank

7 Water Treatment

8 Air Handling Unit / Primary Air Unit

9 Desiccant Dehumidification Wheel

10 Chilled Beam

11 Direct Expansion Split Type A/C Unit

12 Variable Air Volume Box

13 In Line Duct Fan

14 Propeller Fan

15 Centrifugal Fan

16 Ceiling Fan

17 Black Steel Pipe

18 Black Steel Pipe Fittings

19 Galvanised Steel Pipe

20 Galvanised Steel Pipe Fittings

21 Copper Pipe

22 Copper Pipe Fittings

23 Pipework Phenolic Foam Insulation

24 Refrigerant Pipework Flexible Closed Cell Elastomeric Insulation

25 Butterfly Valve

26 Check Valve

27 Gate Valve

28 Globe Valve

29 Double Regulating Valve

30 Pressure Gauge
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31 Temperature Gauge

32 Flexible Connector (Water Side)

33 Y Strainer

34 Automatic Air Vent

35 Test Plug (Water Side)

36 Fiberglass Water Tank

37 Water Level Switch

38 Bleed off Controller

39 Galvanized Steel Ductwork

40 Duct Flexible Connector

41 Test Point (Air Side)

42 Fusible Link

43 Volume Control Damper

44 Non Return Damper

45 Motorized Volume Control Damper

46 Fire Damper

47 Fire Damper (Curtain Type)

48 Fire and Smoke Damper

49 Activated Carbon Filter

50 Washable Filter

51 Bag Filter

52 Fire Resistance Sealant

53 Duct Sealant

54 Air Grille and Air Louvre

55 Ductwork Phenolic Foam Insulation

56 Duct Silencer

57 Vibration Isolator

58 Painting

59 Emergency Stop Button

60 Motor Control Panel
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61 Frequency Inverter & Harmonic Filter

62 CCMS Digital Input / Output Cable

63 CCMS Analogue Input / Output Cable

64 CCMS LAN Cable
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Marcati CE in conformità alla Direttiva  - CE marked according to Directive - Mit CE markierung gemäß den Vorschriften
Avec la marque CE selon la Directive - Con la marca del CE de acuerdo a Normativa: PED 97/23/CE

Pressione max di esercizio (Maximum working pressure - Maximaler Betriebsdruck - Pression maximale d'exercice - Presión máxima de ejercicio) 10 bar 

Temperatura di esercizio -10°C  +100°C 

(Working temperature - Betriebstemperatur - Température d’exercice - Temperatura de trabajo)

Finitura esterna colore - (External finishing colour Blu/blue/blau/bleu/azul RAL 5015
Externe beendenfarbe - Couleur de finition externe - Acabado exterior color)

Membrana in gomma - (Rubber membrane EPDM
Membrane gemäß - Vessie en caoutchouc - Membrana de goma)

UTILIZZO - Use - Anwendung – Utilisation - Uso:

Circuiti acqua calda e fredda sanitaria, autoclave di pressurizzazione acqua calda e fredda - Hot and cold sanitary water circuits pressurizing surge tanks 
Heiße und kalte gesundheitliche Wasserstromkreise - Circuits eau chaude et froide sanitaire, autoclave de pressurisation eau chaude et froide
Circuitos agua caliente y fría sanitaria, autoclave de presurización agua caliente y fría.

AUTOCLAVI A MEMBRANA INTERCAMBIABILE - INTERCHANGEABLE MEMBRANE SURGE TANKS
AUSWECHSELBARE MEMBRANE SCHWANKUNG BEHÄLTER - AUTOCLAVES A VESSIE INTERCHANGEABLE

ACUMULADORES HIDRONEUMÁTICOS A MEMBRANA INTERCAMBIABLE
Serie AAFE CCE

AFE CE 50÷100

D

H

H

D

MODELLO
Model
Modell
Modèle
Modelo

35

50

60

80

100

60

80

100

150

200

300

CODICE
Code
Code
Code

Còdigo

620035

620050

620060

620080

620100

620060/010

620080/010

620100/010

620150

620200/020

620300

ALTEZZA
Height
Höhe

Hauteur
Altura

(H) mm

470

720

830

760

880

830

760

880

1030

1070

1250

DIAMETRO
Diameter

Durchmesser
Diamètre
Diàmetro
(D) mm

380

380

380

460

460

380

460

460

510

590

650

IMBALLO
Packing

Verpackung
Emballage
Embalaje

mm

390x390x485

410x410x720

410x410x800

470x470x780

470x470x890

410x410x800

470x470x780

470x470x890

520x520x1040

600x600x1110

660x660x1320

AFE CE
ATTACCO
Connection
Anschluß

Raccordement
Conexiòn

(Ø)

M1” Gas

M1” Gas

M1” Gas

M1” Gas

M1” Gas

M1” Gas

M1” Gas

M1” Gas

M1” Gas

M11/4” Gas

M11/4” Gas

PRESSIONE di precarica standard
Standard pre-loading pressure

Standard vordruck
Pression de prègonflage standard

Presiòn de precarga standard
bar

1,5

1,5

1,5

1,5

1,5

1,5

1,5

1,5

2,5

2,5

2,5

con tirante di fissaggio membrana - with membrane fixing tie rod - mit membran zugstange-schraube - avec tirant de fixation
vessie - con esperrago de fijación membrana

con tirante
with tie rod - mit schraube
avec tirant - con esparrago

AFE CE 60 ÷ 300
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Marcati CE in conformità alla Direttiva  - CE marked according to Directive - Mit CE markierung gemäß den Vorschriften
Avec la marque CE selon la Directive - Con la marca del CE de acuerdo a Normativa: PED 97/23/CE

Pressione di precarica standard (Standard pre-loading pressure 2,5 bar
Standard Vordruck - Pression de prégonflage standard - Presión de precarga standard)

Temperatura di esercizio -10°C  +100°C mod. 500  
(Working temperature - Betriebstemperatur - Température d’exercice - Temperatura de trabajo) -10°C  +50°C mod.  750÷5000

UTILIZZO - Use - Anwendung – Utilisation - Uso:
Circuiti acqua calda e fredda sanitaria, autoclave di pressurizzazione acqua calda e fredda - Hot and cold sanitary water circuits pressurizing surge tanks 
Heiße und kalte gesundheitliche Wasserstromkreise - Circuits eau chaude et froide sanitaire, autoclave de pressurisation eau chaude et froide
Circuitos agua caliente y fría sanitaria, autoclave de presurización agua caliente y fría.

AFE CE
MODELLO

Model
Modell
Modèle
Modelo

500
750
750
1000
1500

2000
2500
3000
4000
5000

CODICE
Code
Code
Code

Còdigo

620500
620750

620750/001
621000/020

621500

622000
622500
623000
624000
625000

ALTEZZA
Height
Höhe

Hauteur
Altura

(H) mm

1600
1820
2045
2130
2130

2550
2845
2930
3030
3780

DIAMETRO
Diameter

Durchmesser
Diamètre
Diàmetro
(D) mm

750
800
750
800
1000

1100
1100
1250
1450
1450

IMBALLO
Packing

Verpackung
Emballage
Embalaje

mm

770X770X1630

1170x2740x1250
1180x3080x1250
1430x3080x1490
1570x3160x1640
1620x4070x1700

ATTACCO
Connection
Anschluß

Raccordement
Conexiòn

(Ø)

M11/4” Gas
F2” Gas
F2” Gas

F21/2” Gas
F21/2” Gas

DN 65

DN 65

DN 65

DN 65

DN 65

MEMBRANA in gomma
Rubber membrane
Membrane gemäß

Vessie ed caotchouce
Membrana de goma

EPDM
EPDM
EPDM
EPDM
EPDM

BUTYL
BUTYL
BUTYL
BUTYL
BUTYL

pallet 800x800

pallet 800x800

pallet 800x800

pallet 1200x1000

AFE CE 500

D

H

AFE CE 750÷1500

H

D

Finitura esterna colore (External finishing colour - Externe beendenfarbe - Couleur de finition externe - Acabado exterior color)

PRESSIONE max
Maximum working pressure

Maximaler Betriebsdruck
Pression maximale d’exercice
Presiòn màxima de ejercicio

bar

10
10
8
10
10

10
10
10
10
10

Finitura esterna colore(External finishing colour - Externe beendenfarbe - Couleur de finition externe - Acabado exterior color)

cassa in legno
-wooden box

cassa in legno
-wooden box

cassa in legno
-wooden box

cassa in legno
-wooden box

cassa in legno
-wooden box

Bianco/white/weiss/blanc/blanco RAL 9010

Blu/blue/blau/bleu RAL 5015

D

H

AFE CE 2000÷5000

NEW

H

D

AFE CE 750 d.750

NEW
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Type A/C Unit 
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Website: www.nicotra.it    E-mail: info@nicotra.it

NICOTRA S.P.A.
ZINGONIA (MAIN) FACTORY
I - 24040 Zingonia (Bergamo)

Via Modena, 18
Tel. 035/873111 - Fax 035/884319
Website: www.nicotra.it

www.nicotra.com
E-mail: info@nicotra.it

300380 Tianjin
Num. 10 Fengze Road, Zhangjiawo Industrial Area
Xiqing Economic & Development Zone
Tel. 8622/87983207 - Fax 8622/87981516

NICOTRA (TIANJIN) FANS & BLOWERS CO. LTD.
PRC - E-mail:  sales@nicotra-tianjin.com

Campbellfield, Victoria 3061
47 Jesica Road
Tel. 03/93577464 - Fax 03/93578700

NICOTRA AUSTRALIA PTY LTD
AUS - E-mail:  info@nicotra.com.au

10150 Bangkok
6/29 Soi Suksawadi 2
Suksawadi Road, Jomthong,
Tel. 662/476 1823-4-5-6 - Fax 662/476 1827
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1400 Nivelles
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Tel. 067/888140 - Fax 067/216053
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B - E-mail:  info.nicotra@nicotra.be
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Tel. 91/8846110 - Fax 91/8859450

NICOTRA ESPANA S.A.
E - E-mail:  info@nicotra.es

85551 Kirchheim/München
Weissenfelder Str. 2
Tel. 089/900692.0 - Fax 089/90069210

NICOTRA G.M.B.H.
D - E-mail:  info@nicotra.de
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Nicotra S.p.A. certifica che i ventilatori serie ADH,

versioni L, R, K, K1 e K2, rappresentati in questo

catalogo, sono autorizzati a portare il Marchio

AMCA. Le prestazioni indicate sono basate su

prove e procedure in accordo con il documento

AMCA 211, e soddisfano i requisiti del Programma

AMCA per la Certificazione delle Prestazioni.

Si veda il capitolo a pag. 32 per maggiori dettagli.

Nicotra S.p.A. certifies that ADH fans of the L, R,

K, K1 and K2 versions, shown herein, are licensed

to bear the AMCA Seal. The ratings shown are

based on tests and procedures performed in accor-

dance with AMCA publication 211 and comply with

the requirements of the AMCA Certified Ratings

Program.

Further details can be found on page 32.

Nicotra S.p.A. bescheinigt, dass die hierin darge-

stellten ADH-Lüfter des Typs L, R, K, K1 und K2

von der AMCA zur Führung ihres Siegels zugelassen

sind. Die dargestellten Einstufungen beruhen auf

Prüfungen und Verfahren, die gemäß AMCA-

Druckschrift 211 durchgeführt wurden und den

Erfordernissen eines von der AMCA zugelassenen

Einstufungsprogramms entsprechen.

Weitere Einzelheiten finden sich auf Seite 32.

Nicotra S.p.A. certifie que les ventilateurs de la

série ADH, versions L, R , K, K1 et K2 présentés

dans ce catalogue sont certifiés AMCA. Les perfor-

mances indiquées sont basées sur les essais et

procédures conformément au document AMCA 211

et répondent aux demandes du Programme AMCA

“  Certification des Performances“ . Pour plus de

détails, se reporter au chapitre de la page 32.

Nicotra S.p.A. certifica que los ventiladores serie

ADH, versiones L, R, K, K1 y K2, representados

en este  catálogo, están autorizados para llevar el

Sello AMCA. Las prestaciones indicadas están

basadas en pruebas y procedimientos de acuerdo

con el documento AMCA 211, y satisfacen los

requisitos del Programa AMCA para la Certificación

de las  Prestaciones.

Ver el capítulo de la pág. 32.
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Gamma di produzione

Questa gamma di ventilatori impiega
coclee con bocca quadra e presenta un
dimensionamento omotetico, con dimen-
sioni nominali in accordo alla serie dei
numeri normali R20 secondo le norme
AMCA 99 0098 76 e ISO 497-1973.
La serie ADH è composta da ventilatori
centrifughi a doppia aspirazione.
Portate da 450 m3/h a 240.000 m3/h
Pressione fino a 2500 Pa totale.
17 grandezze da 160 a 1000 mm (diame-
tro nominale delle ventole).

Versioni costruttive
I ventilatori della serie ADH sono disponibili
nelle seguenti versioni:

Production range

This fan range employs housings with
square-shaped outlet and sizes from the
R20 normal number series, in accordance
to AMCA Standard 99-0098 76 and to
ISO 497-1973.
The ADH range is made of double width,
double inlet centrifugal fans.
Volume flow rate from 450 m3/h to
240.000 m3/h
Total pressure up to 2500 Pa.
17 sizes from 160 up to 1000 mm wheel
diameter.

Construction versions
ADH fans are available in the following
versions:

Versioni costruttive binate
Per applicazioni che richiedono un ingom-
bro verticale contenuto, i ventilatori ADH
sono disponibili anche in versione binata,
ovvero con due ventole a doppia aspira-
zione montate sul medesimo albero, so-
stenuto da tre o quattro cuscinetti.
Queste versioni vengono contraddistinte
dal prefisso G2. I ventilatori sono dispo-
nibili nelle seguenti grandezze:

Twin fan versions
Where a limited fan height is required,
ADH fans are available also in double or
twin fan versions, with two double inlet
impellers on a common shaft, supported
by three or four bearings.
These versions are identified by the G2
prefix.  Double fans are available in the
following sizes:

Serie ADH

Versione/

Version

Dalla grandezza/

From size

Alla grandezza/

To size

L

R

K

K1

K2

160

160

200

315

500

710

710

1000

900

1000

Serie ADH

Versione/

Version

Dalla grandezza/

From size

Alla grandezza/

To size

G2L

G2R

160

160

500

630

G2K

G2K2

250

250

1000

1000
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Caratteristiche Costruttive

Il criterio di costruzione utilizzato per i
ventilatori Nicotra ADH è ispirato alla
massima robustezza e affidabilità, indi-
pendentemente dalla versione costruttiva.
Caratteristiche comuni a questi prodotti
sono:

- qualità del prodotto
- prestazioni elevate
- massima economicità
- silenziosità
- rapidità di montaggio

Construction Specifications

The construction standard used for Nicotra
ADH fans is inspired to the maximum
strength and reliability, independently
from the construction version. Common
characteristics of these products are:

- product quality
- high performance
- outmost economy
- quietness
- ease of assembly

Forature di attacco sulle fiancate
Sulle fiancate sono predisposte alcune
forature che permettono il fissaggio dei
supporti o telai occorrenti per le varie
esecuzioni.
Fino alla grandezza 400 le forature per-
mettono un fissaggio mediante viti auto-
filettanti, mentre per tutte le grandezze
superiori vengono applicati inserti filettati
per viti M10.

Attachment points on the side
plates
Standard holes in the side plates are used
to attach mounting feet or side frames to
create different versions.
Up to size 400, self-threading screws are
used, while all the larger sizes have captive
nuts for use with M10 screws.

Ventole
Le ventole della serie ADH sono del tipo
Tab-lock con pale curve in avanti, realizzate
in acciaio zincato Sendzimir. Le ventole
ADH sono equilibrate staticamente e di-
namicamente secondo le norme ISO 1940
con grado G4.

Impellers
ADH impellers have specially-designed
Tab-lock forward curved blades, built
from cold-formed, galvanised steel
“Sendzimir”.  ADH impellers are statically
and dynamically balanced according to
ISO 1940 with grade G4.

Coclee
Per tutte le grandezze, la coclea è realizzata
in lamiera di acciaio zincato a caldo se-
condo EN 10142. Non esistono punti di
saldatura perché l'unione della fiancata
con il dorso viene effettuata utilizzando il
sistema Pittsbourgh, eliminando così il
pericolo di possibili ossidazioni.

Scrolls
All the scrolls are made with hot dip
galvanised steel EN 10142.
No electrical spot welding is used as the
scroll back is joined to the side plates with
the Pittsbourgh lock forming system. This
prevents any oxidation starting from the
welding spots.
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Telai
I telai laterali delle versioni R e G2R sono
realizzati con angolari in acciaio zincato
Sendzimir secondo EN 10142.
I telai delle versioni rinforzate K, K1, K2,
G2K e G2K2 sono costruiti con profilati
laminati a caldo, trattati e protetti con
vernice all'acqua RAL 7030 tipo alchidica
melamminica. Su richiesta, questi telai
possono essere finiti con zincatura a caldo.

Side frames
Light-construction side frames of the R
and G2R versions are made with cold-
formed, galvanised steel “Sendzimir” type
EN 10142.
Heavy-duty side frames of the K, K1, K2,
G2K and G2K2 versions are made with
hot-rolled steel sections, welded and
coated with alchidic-melamminic paint
RAL 7030.  As an option, they can be
protected with hot dip galvanising.

Alberi
Lavorati a partire da barre rettificate di
acciaio al carbonio, utilizzando un proces-
so automatico per l'esecuzione delle cave
centrali (chiuse) e d’estremità (aperte).
Tutti gli alberi vengono protetti, ad assem-
blaggio ultimato, con verniciatura anticor-
rosiva di colore giallo brillante.
Alberi in acciaio inox possono essere
forniti su richiesta.
I diametri degli alberi sono scelti in modo
da avere una velocità critica superiore alla
massima velocità di funzionamento di un
fattore di sicurezza � 1.25

Shafts
Manufactured from precision ground,
C45 carbon steel bars, using precision
tools to cut keyways.
All the shafts are coated, after assembly,
with a clearly distinguishable, bright yellow
protective paint.
Stainless steel shafts can be provided on
request.
Shaft diameters are selected to achieve a
safety factor for critical speed � 1.25 higher
than the maximum operating speed.

Cuscinetti
I ventilatori delle versioni L, R, G2L e G2R
impiegano cuscinetti a singola corona di
sfere, stagni, lubrificati a vita, con bloc-
caggio a collare eccentrico, installati entro
ammortizzatori in gomma a bassa resisti-
vità elettrica, su razze imbullonate alla
fiancata (fig.1).

Bearings
Fans of the L, R, G2L and G2R versions
use single row, deep groove, self-aligning
ball bearings. Sealed and life lubricated,
they are locked on the shaft with an ec-
centric ring clamp and supported, inside
electrically conductive rubber shock ab-
sorbers, on inlet bolted spiders (Fig. 1).

fig. 1
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fig. 2

fig. 3

fig. 4

I ventilatori delle versioni K, G2K e parte
della serie G2K2 montano cuscinetti a
singola corona di sfere, stagni, con bloc-
caggio a collare eccentrico, montati entro
supporti in ghisa autoallineanti con ingras-
satore, imbullonati ai telai laterali (fig.2).
I ventilatori della serie K1 e parte della
serie G2K2 impiegano cuscinetti rinforzati,
a singola corona di sfere, stagni, con
bloccaggio mediante bussola conica di
trazione, installati entro supporti in ghisa
autoallineanti con ingrassatore, imbullonati
ai telai laterali (fig.3).
I ventilatori della versione K2 ed alcune
grandezze della versione G2K2 montano
cuscinetti stagni per impieghi pesanti, a
singola corona di sfere (500), a doppia
corona di sfere (560,630,710 e 800) o a
doppia corona di rulli a botte (900 e 1000)
installati entro supporti con ingrassatore,
imbullonati ai telai laterali (fig.4).

I cuscinetti impiegati sono stati scelti per
raggiungere, con dimensionamenti usuali
di pulegge (vedere capitolo “Scelta delle
pulegge”) e nelle condizioni di massimo
carico, una durata L10 di 40.000 ore. Nelle
condizioni operative nelle quali i ventilatori
sono generalmente utilizzati, la durata
media è molto più alta.
La vasta scelta di versioni costruttive
inoltre, consente di trovare sempre una
soluzione idonea a soddisfare anche re-
quisiti molto più gravosi.

Poiché la vita operativa del grasso conte-
nuto nei cuscinetti dipende dalle condizioni
di esercizio, essa può differire dalla durata
L10 dei cuscinetti stessi.

Fans of the K and G2K versions and some
sizes of the G2K2 version use sealed,
single row, self-aligning ball bearings,
with eccentric clamp, mounted inside
cast iron pillow blocks, with grease nipples,
bolted to the side-frames (Fig. 2).
Fans of the K1 version and some sizes of
the G2K2 version use reinforced single
row sealed ball bearings, locked on the
shaft with a conical sleeve and mounted
inside cast-iron pillow blocks, with grease
nipples, bolted to the side-frames (Fig. 3).
All the fans of the K2 version, and some
sizes of the G2K2 version, have sealed
heavy-duty bearings of different types,
according to the fan size: single row ball
bearings with conical sleeve inside cast
iron pillow blocks (500); double-row ball
bearings with conical sleeve inside split
block housings (560, 630, 710 and 800)
or double row, self-aligning roller bearings
inside single piece pillow blocks (900 and
1000).  All the pillow blocks have grease
nipples for lubrication and are bolted to
specially reinforced side-frames (Fig. 4).

The bearings allow, with reasonable pulley
diameters and at the maximum load con-
ditions, to achieve an L10 operating life of
40

.
000 hours (see the chapter “Pulley

selection”).  With more common operating
conditions, the average operating life can
be much higher.
Thanks to the wide choice of construction
versions available, even longer design life
requirements can be easily met.

As the operating life of the grease contai-
ned in the bearings depends on the ope-
rating conditions, it can be different from
the  L10 operating life of the bearings
themselves.
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Verniciature
Su richiesta, possono essere realizzate
versioni interamente verniciate con vernice
a polvere o all'acqua di vario spessore.

Paintings
Special powder-paint coatings of various
thickness can be supplied on request.

Esecuzioni antideflagranti
Su richiesta, possono essere realizzate
versioni a sicurezza aumentata, con boc-
cagli di aspirazione in lega di alluminio,
lega di rame o con bordo riportato in
rame.
Si prega di contattare il produttore per la
scelta ed i dettagli.

Ignition protected versions
Ignition protected versions can be built
on request, with inlet cones made of
aluminium, copper or with copper rubbing
stripes on the edge of the inlet cones.
Please, contact the manufacturer for
selection and details.

Orientamento ventilatore
I ventilatori standard sono forniti con
entrambe le estremità dell’albero sporgenti
e predisposte per l’installazione della
trasmissione.  Possono essere indifferen-
temente impiegati sia con rotazione LG
che con rotazione RD. Tutte le versioni
dotate di telai laterali sono predisposte
per essere semplicemente ruotate, con-
sentendo l’installazione in uno dei quattro
orientamenti 0°, 90°, 180° e 270°. I ven-
tilatori della serie L  sono invece predisposti
con forature per il fissaggio dei piedi di
supporto con orientamento 0°, 90° oppure
270°.
Non è quindi necessario segnalare
l’orientamento del ventilatore ordinando
una macchina standard.

È invece indispensabile specificare
l’orientamento del ventilatore ordinando
macchine dotate di accessori che, come
lo scarico condensa, hanno una posizione
strettamente legata all’orientamento di
installazione.

Fan orientation
Standard fans are supplied with both
shaft ends prepared to fit a pulley.  They
can be indifferently used with either RD
or LG rotation.  All the versions with side
frames can be easily turned to install
them in one of the four orientations
0°, 90°, 180° and 270°.  Feet-mounted
L version has holes in the side plates
which allow bolting the feet with the scroll
oriented to 0°, 90° or 270°.
There is no need to specify fan orientation
when ordering standard fans.

Fan orientation must be specified instead
when ordering fans fitted with accessories
which must be located according to the
scroll orientation, like drain plugs.

Oltre al capitolo sulle Raccomandazioni
di Impiego, si consiglia di consultare il
Manuale di Uso e Manutenzione per avere
dettagli sulla corretta installazione, impiego
e manutenzione del ventilatore, con par-
ticolare attenzione ai cuscinetti.

Apart from the chapter “Guidelines for
correct use”, the “Use and Maintenance
Manual” contains important information
covering proper installation, use and
maintenance of the fan and particularly
of its bearings.
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When requested, fan orientation is iden-
tified, according to ISO 13349 and Euro-
vent 1/1, when looking at the fan from
the drive side.  RD means right (clockwise)
rotation, while LG means left (counter-
clockwise) rotation.
The achievable orientations are shown in
the drawing below.

Quando necessario, l'orientamento dei
ventilatori è indicato, secondo ISO 13349
ed Eurovent 1/1, osservando il ventilatore
dal lato trasmissione. La sigla RD indica
rotazione destra (oraria) e la sigla LG
rotazione sinistra (antioraria). Gli orienta-
menti possibili sono schematizzati nel
disegno sottostante.

12

“LG“

0° 90° 180° 270°

Esempio denominazione:

“VRE ADH 500 K 0° + SCARICO CONDENSA” = ventilatore della serie ADH, grandezza 500, versione “K”,  con
orientamento a 0° e scarico condensa nella posizione indicata in
figura.

Example:

“ADH 500 K 0° + DRAIN PLUG” =  ADH fan series, size 500, “K” version, with 0° orientation
    and drain plug installed as shown in the picture.

Other accessories may be installed in
coded standard positions, identified by
letters or numbers.  Please, check the
details concerning each particular acces-
sory.

Altri accessori possono essere forniti in
posizioni standard, identificate da lettere
o numeri.  Si veda a questo proposito la
descrizione di ogni singolo accessorio.
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“RD“

Cuando es necesario, la orientación del
ventilador está indicada según ISO 13349
y Eurovent 1/1, observando el ventilador
por el lado de la transmisión. La sigla RD
indica rotación derecha (horaria) y la sigla
LG rotación izquierda (antihoraria).  Las
orientaciones posibles están esquemati-
zadas en el diseño de abajo.

13

Sofern eine Gebläseausrichtung vorgege-
ben wird, erfolgt sie gemäß ISO 13349
und Eurovent 1/1 beim Blick auf die An-
triebsseite. Dabei bedeutet RD Drehung
nach rechts (im Uhrzeigersinn), während
LG eine Drehung nach links (entgegen
dem Uhrzeigersinn).
Die verfügbaren Ausrichtungen sind der
nachstehenden Zeichnung zu entnehmen.

Beispiel:

“ADH 500 K 0° + ABLASSSCHRAUBE” = also ein Gebläse der Baureihe ADH in der Größe 500, Typ K,
Ausrichtung 0° und Anordnung der einzubauenden Ablassschraube
gemäß Abbildung

Example d’appellation:

“ADH 500 K 0° + PURGE DE VOLUTE” = ventilateur de la série ADH, taille 500, version K
avec une orientation 0° et purge de volute dans la position
indiquée sur la figure.

Ejemplo de denominación:

“ADH 500 K 0° + PURGADOR CONDENSADOS” =   ventilador de la serie ADH, tamaño 500, versión K, 
orientación 0º y purgador de condensados en la posición
indicada en la figura.

Si nécessaire, l’orientation des ventilateurs
est indiquée, selon ISO 13349 et Eurovent
1/1 en observant le ventilateur côté tran-
smission. Le sigle RD = rotation droite
(sens horaire) et le sigle LG = rotation
gauche (sens anti horaire). Les orienta-
tions possibles sont schématisées dans
le dessin ci-dessous.

Otros accesorios pueden ser suministra-
dos en posiciones estándar, identificadas
por letras o números. Ver a este propósito
la descripción de cada accesorio en par-
ticular.

Sonstige Zubehörteile können in codierten
Standardstellungen montiert werden, die
durch Buchstaben oder Zahlen gekenn-
zeichnet sind. Bitte überprüfen Sie sämtli-
che Einzelheiten für jedes einzelne Zu-
behörteil.

D’autres accessoires peuvent être fournis
en position standard, identifiés par des
lettres ou numéros. Voir à ce propos la
description de chaque accessoire.
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Versione R
A differenza della versione precedente, la
versione “R” è dotata di telai in angolari
d’acciaio zincato, avvitati alle due fiancate,
che danno alla struttura del ventilatore
una maggiore robustezza e stabilità, con-
sentendo l’orientamento su quattro posi-
zioni.
Questa versione è disponibile fino alla
grandezza 710.
Per altre informazioni, si raccomanda di
consultare la tabella “limiti di impiego”.

R version
Unlike the L version, the R version is fitted
with side frames made of cold-formed
galvanized steel, bolted to the two side
plates. They give better strength and
rigidity to the fan structure and allow the
mounting of the fan in four different po-
sitions.
This version is available up to the size
710.
For further information, please see the
table “Operational Limits”.
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Version R
A la différence de la version précédente,
la version “R” est équipée de cadres en
acier zingué vissés aux deux flancs qui
donnent à la structure du ventilateur une
meilleure robustesse et stabilité avec la
possibilité d’une orientation en 4 positions.
Cette version est disponible jusqu’à la
taille 710.
Pour d’autres informations, consulter le
tableau “limites d’utilisation”.

Versión R
A diferencia de la versión precedente, la
versión “R” está dotada de bastidores de
ángulo de acero cincado, atornillados a
los dos laterales, que dan a la estructura
del ventilador una mayor robustez y esta-
bilidad, permitiendo la orientación en
cuatro posiciones.
Esta versión está disponible hasta el
tamaño 710.
Para mas información se recomienda
consultar la tabla “límites de empleo”.

R-Typ
Im Unterschied zum L-Typ verfügt die
Bauart R über Seitenrahmen aus kalt
gewalztem verzinktem Stahl, die an die
beiden Seitenplatten angeschraubt wer-
den. Dadurch wird der Aufbau des Geblä-
ses stärker und steifer; für die Montage
stehen vier unterschiedliche Stellungen
zur Verfügung.
Dieser Typ ist bis zur Größe 710 erhältlich.
Nähere Angaben finden sich unter
“Grenzwerte für den Betrieb”.

ADH R                      QUOTE DIMENSIONALI - DIMENSIONS - ABMESSUNGEN - DIMENSIONES

Taglia
Size

CODICE
CODE

mm

A B C E F G H L M P Q R S V K X1 X2 t t1 w z Ø d u x s

160 630020W 259 300 205 205 172 140 286 245 345 229 27 5 20 50 180 180 6 6 30 22,5 20 9 x 12

180 630021W 294 336 229 229 195 152 322 269 370 253 n.a. 28 2 20 51 180 180 6 6 30 22,5 20 9 x 12

200 630022W 306 370 256 256 215 164 343 306 420 286 n.a. 37 4 25 57 224 224 6 6 30 22,5 20 11 x 16

225 630023W 345 415 288 288 243 180 382 338 450 318 n.a. 37 4 25 56 224 224 6 6 30 22,5 20 11 x 16

250 630024W 381 461 322 322 270 195 419 372 485 352 n.a. 38 4 25 57 224 224 6 6 30 22,5 20 11 x 16

280 630025W 429 518 361 361 302 215 466 421 555 391 n.a. 37 5 30 67 280 280 8 7 40 28 25 13 x 18

315 630026W 480 578 404 404 340 236 518 464 600 434 n.a. 38 4 30 68 280 280 8 7 40 28 25 13 x 18

355 630027W 544 655 453 453 383 261 578 533 675 493 n.a. 34 6 40 71 355 355 8 7 40 33 30 13 x 18

400 630028W 609 736 507 507 432 290 649 587 725 547 n.a. 40 5 40 69 355 355 8 7 40 33 30 13 x 18

450 630029W 679 827 569 569 486 322 726 649 815 619 n.a. 46 6 40 83 530 530 10 8 50 38 35 13 x 18

500 630030W 748 918 638 638 538 352 800 718 885 688 n.a. 51 6 40 84 530 530 10 8 50 38 35 13 x 18

560 630031W 839 1030 715 715 603 390 891 815 1000 765 n.a. 50 8 50 93 530 530 12 8 70 43 40 13 x 18

630 630032W 940 1157 801 801 679 434 996 901 1085 851 n.a. 56 7 50 92 530 530 12 8 70 43 40 13 x 18

710 630033W 1050 1303 898 898 765 485 1117 998 1255 948 n.a. 67 7 50 129 630 630 14 9 90 53,5 50 17 x 22
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Versione K
Questa versione è irrigidita mediante
l’applicazione di telai laterali rinforzati,
avvitati alle fiancate, realizzati con profilati
di acciaio laminato a caldo e protetti con
vernice all'acqua alchidica melamminica.
Su richiesta possono essere forniti telai
zincati a caldo.
Disponibile nelle grandezze da 200 fino
a 1000.
Tutte le dimensioni sono dotate di cusci-
netti a supporto rilubrificabili.
Per ulteriori informazioni, si raccomanda
di consultare la tabella “limiti di impiego”.

K version
This version is stiffened through the ap-
plication of reinforced side frames, bolted
on the side plates and made with hot
rolled steel sections, welded and coated
with alchidic-melamminic paint. As an
option, they can be protected with hot-
dip galvanising.
This version is available in the sizes from
200 up to 1000.
All the sizes are fitted with cast iron, pillow-
block bearings.
For further information, please see the
table “Operational Limits”.
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Version K
Cette version est équipée de cadres la-
téraux renforcés, vissés aux flancs, réalisés
en acier laminé à chaud et protégés par
une peinture à l’eau alchido mélaminée.
On peut fournir sur demande des cadres
zingués à chaud.
Version disponible de la taille 200 à 1000.
Toutes les tailles sont équipées de paliers
avec graisseur montés avec supports.
Pour d’autres informations, consulter le
tableau “limites d’utilisation”.

Versión K
Esta versión está reforzada mediante la
aplicación de bastidores laterales reforza-
dos, atornillados a los laterales, realizados
con perfil de acero laminado en caliente
y protegido con pintura al agua alquídica
melamínica.  Bajo pedido pueden ser
suministrados bastidores cincados en
caliente.
Disponible en los tamaños de 200
hasta 1000.
Todos los tamaños están dotados de
rodamientos a soporte relubrificables.
Para mas información se recomienda
consultar la tabla “límites de empleo”.

K-Typ
Dieser Bautyp wird durch den Einsatz
verstärkter Seitenrahmen ausgesteift, die
an den Seitenwänden angeschraubt sind
und aus warm gewalzten Stahlprofilen
bestehen, die angeschweißt und mit einem
Alkyd-Melamin-Anstrich versehen wur-
den. Feuerverzinkte Profile stehen aus
Option zur Verfügung.
Dieser Typ ist in Größen zwischen 200
und 1000 erhältlich.
Sämtliche Größen verfügen über gussei-
serne Stehlager.
Nähere Angaben finden sich unter
“Grenzwerte für den Betrieb”.

ADH K                      QUOTE DIMENSIONALI - DIMENSIONS - ABMESSUNGEN - DIMENSIONES

Taglia
Size

CODICI
CODE

mm

A B C E F G H L M P R S V K X1 X2 t t1 w z Ø d u x s

200 630042W 306 370 256 256 215 164 343 306 420 286 37 4 25 57 224 224 6 6 30 22,5 20 11 x 16

225 630043W 345 415 288 288 243 180 382 338 450 318 37 4 25 56 224 224 6 6 30 22,5 20 11 x 16

250 630044W 381 461 322 322 270 195 419 372 515 352 38 4 25 72 224 224 8 7 40 28 25 11 x 16

280 630045W 429 518 361 361 302 215 466 421 580 391 37 5 30 80 280 280 8 7 40 33 30 13 x 18

315 630046W 480 578 404 404 340 236 518 464 625 434 38 4 30 81 280 280 8 7 40 33 30 13 x 18

355 630047W 544 655 453 451 383 261 578 531 685 493 34 6 40 77 355 355 10 8 50 38 35 13 x 18

400 630048W 613 736 507 507 432 290 651 587 750 547 38 5 40 82 355 355 10 8 50 38 35 13 x 18

450 630049W 679 827 569 569 486 322 726 649 850 619 45 6 40 101 530 530 12 8 70 43 40 13 x 18

500 630050W 748 918 638 638 538 352 800 718 920 688 50 6 40 101 530 530 12 8 70 43 40 13 x 18

560 630051W 839 1030 715 715 603 390 893 815 1070 765 54 8 50 127 530 530 14 9 90 53,5 50 13 x 18

630 630052W 940 1157 801 801 679 434 999 901 1155 851 59 7 50 127 530 530 14 9 90 53,5 50 13 x 18

710 630053W 1050 1303 898 898 765 485 1121 998 1255 948 71 7 50 129 630 630 14 9 90 53,5 50 17 x 22

800 630054W 1181 1468 1007 1007 862 540 1255 1107 1360 1057 74 8 50 127 710 710 14 9 90 53,5 50 17 x 22

900 630055W 1319 1648 1130 1130 971 604 1408 1230 1520 1180 89 8 50 145 800 800 18 11 90 64 60 17 x 22

1000 630056W 1451 1810 1267 1267 1066 657 1541 1367 1660 1217 90 10 50 147 900 900 18 11 90 64 60 17 x 22
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RDH
VENTILATORI CENTRIFUGHI
A DOPPIA ASPIRAZIONE
CON PALE INCLINATE ALL’INDIETRO

DOUBLE INLET
CENTRIFUGAL FANS
WITH BACKWARDS INCLINED BLADES

DOPPELSEITIG SAUGENDE
RADIAL-VENTILATOREN
MIT RÜCKWÄRTS GEKRÜMMTEN SCHAUFELN

VENTILATEURS CENTRIFUGES
A DOUBLE OUIE
AVEC AUBES INCLINÉES VERS L’ARRIÈRE

VENTILADORES CENTRIFUGOS
DE DOBLE ASPIRACION
CON PALAS INCLINADAS HACIA ATRAS

catalogo
catalogue
katalog

catalogue
catalogo D-3 Marzo  2005

March  2005
März  2005
Mars  2005
Marzo  2005
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RDH
VENTILATORI CENTRIFUGHI
A DOPPIA ASPIRAZIONE
CON PALE INCLINATE ALL’INDIETRO

DOUBLE INLET
CENTRIFUGAL FANS
WITH BACKWARD INCLINED BLADES

DOPPELSEITIG SAUGENDE
RADIAL-VENTILATOREN
MIT RÜCKWÄRTS GEKRÜMMTEN SCHAUFELN

VENTILATEURS CENTRIFUGES
A DOUBLE OUIE
AVEC AUBES INCLINÉES VERS L’ARRIÈRE

VENTILADORES CENTRIFUGOS
DE DOBLE ASPIRACION
CON PALAS INCLINADAS HACIA ATRAS
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Nicotra S.p.A. certifica che i ventilatori serie RDH,

versioni L, R, K, K1 e K2, rappresentati in questo

catalogo, sono autorizzati a portare il Marchio

AMCA. Le prestazioni indicate sono basate su

prove e procedure in accordo con il documento

AMCA 211, e soddisfano i requisiti del Programma

AMCA per la Certificazione delle Prestazioni.

Si veda il capitolo a pag. 32 per maggiori dettagli.

Nicotra S.p.A. certifies that RDH fans of the L, R,

K, K1 and K2 versions, shown herein, are licensed

to bear the AMCA Seal. The ratings shown are

based on tests and procedures performed in

accordance with AMCA publication 211 and comply

with the requirements of the AMCA Certified Ratings

Program.

Further details can be found on page 32.

Nicotra S.p.A. bescheinigt, dass die hierin darge-

stellten RDH-Lüfter des Typs L, R, K, K1 und K2

von der AMCA zur Führung ihres Siegels zugelassen

sind. Die dargestellten Einstufungen beruhen auf

Prüfungen und Verfahren, die gemäß AMCA-

Druckschrift 211 durchgeführt wurden und den

Erfordernissen eines von der AMCA zugelassenen

Einstufungsprogramms entsprechen.

Weitere Einzelheiten finden sich auf Seite 32.

Nicotra Spa certifie que les ventilateurs de la série

RDH, versions L, R , K, K1 et K2 présentés dans

ce catalogue sont certifiés AMCA. Les performances

indiquées sont basées sur les essais et procédures

conformément au document AMCA 211 et répondent

aux demandes du Programme AMCA “  Certification

des Performances“ . Pour plus de détails, se reporter

au chapitre de la page 32.

Nicotra S.p.A. certifica que los ventiladores serie

RDH, versiones L, R, K, K1 y K2, representados

en este catálogo, están autorizados para llevar el

Sello AMCA. Las prestaciones indicadas están

basadas en pruebas y procedimientos de acuerdo

con el documento AMCA 211, y satisfacen los

requisitos del Programa AMCA para la Certificación

de las  Prestaciones.

Ver el capítulo de la pág. 32.

Marzo 2005
March 2005
März 2005
Mars 2005
Marzo 2005
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Gamma di produzione

Questa gamma di ventilatori impiega
coclee con bocca quadra e presenta un
dimensionamento omotetico, con dimen-
sioni nominali in accordo alla serie dei
numeri normali R20 secondo le norme
AMCA 99 0098 76 e DIN 323.
La serie RDH è composta da ventilatori
centrifughi a doppia aspirazione ad alta
efficienza con ventola a pale inclinate
all'indietro.
Portate da 600 m3/h a 150.000 m3/h
Pressione fino a 3500 Pa totale.
16 grandezze da 180 a 1000 mm (diame-
tro nominale delle ventole).

Versioni costruttive
I ventilatori della serie RDH sono disponibili
nelle seguenti versioni:

Production range

This fan range employs housings with
square-shaped outlet and sizes from the
R20 normal number series, in accordance
to AMCA Standard 99-0098 76 and to
DIN 323.
The RDH range is made of high efficiency,
double width, double inlet centrifugal fans
with backward inclined blades.
Volume flow rate from 600 m3/h to
150.000 m3/h
Total pressure up to 3500 Pa.
16 sizes from 180 up to 1000 mm wheel
diameter.

Construction versions
RDH fans are available in the following
versions:

Versioni costruttive binate
Per applicazioni che richiedono un ingom-
bro verticale contenuto, i ventilatori RDH
sono disponibili anche in versione binata,
ovvero con due ventole a doppia aspira-
zione montate sul medesimo albero, so-
stenuto da tre o quattro cuscinetti.
Queste versioni vengono contraddistinte
dal prefisso G2.
I ventilatori sono disponibili nelle seguenti
grandezze:

Twin fan versions
Where a limited fan height is required,
RDH fans are available also in double or
twin fan versions, with two double inlet
impellers on a common shaft, supported
by three or four bearings.
These versions are identified by the G2
prefix.  Double fans are available in the
following sizes:

Serie RDH

Versione/
Version

Dalla grandezza/
From size

Alla grandezza/
To size

L
R
K
K1
K2

180
180
200
315
500

560
710
1000
900
1000

Serie RDH

Versione/
Version

Dalla grandezza/
From size

Alla grandezza/
To size

G2K
G2K2

250
250

1000
1000

2
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Caratteristiche Costruttive

Il criterio di costruzione utilizzato per i
ventilatori Nicotra RDH è ispirato alla
massima robustezza e affidabilità, indi-
pendentemente dalla versione costruttiva.
Caratteristiche comuni a questi prodotti
sono:

- qualità del prodotto
- prestazioni elevate
- massima economicità
- silenziosità
- rapidità di montaggio

Construction Specifications

The construction standard used for Nicotra
RDH fans is inspired to the maximum
strength and reliability, independently
from the construction version. Common
characteristics of these products are:

- product quality
- high performance
- outmost economy
- quietness
- ease of assembly

Forature di attacco sulle fiancate
Sulle fiancate sono predisposte alcune
forature che permettono il fissaggio dei
supporti o telai occorrenti per le varie
esecuzioni.
Fino alla grandezza 400 le forature per-
mettono un fissaggio mediante viti auto-
filettanti, mentre per tutte le grandezze
superiori vengono applicati inserti filettati
per viti M10.

Attachment points on the side plates
Standard holes in the side plates are used
to attach mounting feet or side frames to
create different versions.
Up to size 400, self-threading screws are
used, while all the larger sizes have captive
nuts for use with M10 screws.

Ventole
Le ventole della serie RDH, a partire dalla
grandezza 250, sono del tipo con 11 pale
inclinate all'indietro, realizzate in acciaio
saldato, trattato e verniciato con vernice
all'acqua RAL 7030 tipo alchidica melam-
minica.

Impellers
RDH impellers, starting from size 250,
have 11 specially-designed, backward
inclined blades.  Built from mild steel,
they are welded, treated and painted with
alchidic-melamminic paint RAL 7030.

Coclee
Per tutte le grandezze, la coclea è realizzata
in lamiera di acciaio zincato a caldo se-
condo EN 10142. Non esistono punti di
saldatura perché l'unione della fiancata
con il dorso viene effettuata utilizzando il
sistema Pittsbourgh, eliminando così il
pericolo di possibili ossidazioni.

Scrolls
All the scrolls are made with hot dip
galvanised steel EN 10142.
No electrical spot welding is used as the
scroll back is joined to the side plates with
the Pittsbourgh lock forming system. This
prevents any oxidation starting from the
welding spots.
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Telai
I telai laterali delle versioni R sono realizzati
con angolari in acciaio zincato Sendzimir
secondo EN 10142.
I telai delle versioni rinforzate K, K1, K2,
G2K e G2K2 sono costruiti con profilati
laminati a caldo, trattati e protetti con
vernice all'acqua RAL 7030 tipo alchidica
melamminica.  Su richiesta questi telai
possono essere finiti con zincatura a caldo.

Side frames
Light-construction side frames of the R
versions are made with cold-formed,
galvanised steel “Sendzimir” type EN
10142. Heavy-duty side frames of the K,
K1, K2, G2K and G2K2 versions are made
with hot-rolled steel sections, welded and
coated with alchidic-melamminic paint
RAL 7030.  As an option, they can be
protected with hot dip galvanising.

Alberi
Lavorati a partire da barre rettificate di
acciaio al carbonio, utilizzando un proces-
so automatico per l'esecuzione delle cave
centrali (chiuse) e d’estremità (aperte).
Tutti gli alberi vengono protetti, ad assem-
blaggio ultimato, con verniciatura anticor-
rosiva di colore giallo brillante. Alberi in
acciaio inox possono essere forniti su
richiesta, con una opportuna riduzione
della velocità massima raggiungibile. I
diametri degli alberi sono scelti in modo
da avere una velocità critica superiore alla
massima velocità di funzionamento di un
fattore di sicurezza � 1.25

Shafts
Manufactured from precision ground,
C45 carbon steel bars, using precision
tools to cut keyways.
All the shafts are coated, after assembly,
with a clearly distinguishable, bright yellow
protective paint.
Stainless steel shafts can be provided on
request, with an appropriate reduction of
the maximum operating speed.
Shaft diameters are selected to achieve
a safety factor for critical speed � 1.25
higher than the maximum operating spe-
ed.

Cuscinetti
I ventilatori delle versioni L, R, impiegano
cuscinetti a singola corona di sfere, stagni,
lubrificati a vita, con bloccaggio a collare
eccentrico, installati entro ammortizzatori
in gomma a bassa resistività elettrica su
razze imbullonate alla fiancata (fig.1).

Bearings
Fans of the L and R versions use single
row, deep groove, self-aligning ball bea-
rings. Sealed and life lubricated, they are
locked on the shaft with an eccentric ring
clamp and supported, inside electrically
conductive rubber shock absorbers, on
inlet bolted spiders (Fig. 1).

fig. 1

I modelli più piccoli (180/200/225) hanno
ventole ad 8 pale curve all’indietro, in
Poliammide rinforzata con fibra di vetro.
 Le ventole RDH sono equilibrate statica-
mente e dinamicamente secondo le norme
ISO 1940 con grado G4.

The smaller fan sizes (180 - 200 – 225)
have 8 bladed, backward curved impellers,
made with Glassfibre Reinforced Polyami-
de.
RDH impellers are statically and dynami-
cally balanced according to ISO 1940 with
grade G4.
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fig. 2

fig. 3

fig. 4

I ventilatori delle versioni K, G2K e G2K2
montano cuscinetti a singola corona di
sfere, stagni, con bloccaggio a collare
eccentrico, montati entro supporti in ghisa
autoallineanti con ingrassatore, imbullonati
ai telai laterali (fig.2).
I ventilatori della serie K1 impiegano
cuscinetti rinforzati, a singola corona di
sfere, stagni, con bloccaggio mediante
bussola conica di trazione, montati entro
supporti in ghisa autoallineanti con ingras-
satore, imbullonati ai telai laterali (fig.3).
I ventilatori della versione K2 ed alcune
grandezze della versione G2K2 montano
cuscinetti stagni per impieghi pesanti, a
singola corona di sfere (500), a doppia
corona di sfere (560,630,710 e 800) o a
doppia corona di rulli a botte (900 e 1000)
montati entro supporti con ingrassatore,
imbullonati ai telai laterali (fig.4).

I cuscinetti impiegati sono stati scelti per
raggiungere, con dimensionamenti usuali
di pulegge (vedere capitolo “Scelta delle
pulegge”) e nelle condizioni di massimo
carico, una durata L10 di 40.000 ore. Nelle
condizioni di utilizzo nelle quali i ventilatori
sono generalmente utilizzati, la durata
media è molto più alta.
La vasta scelta di versioni costruttive
inoltre, consente di trovare sempre una
soluzione idonea a soddisfare anche re-
quisiti molto più gravosi.

Poiché la vita operativa del grasso conte-
nuto nei cuscinetti dipende dalle condizioni
di esercizio, essa può differire dalla durata
L10 dei cuscinetti stessi.

Fans of the K, G2K and G2K2 versions
use sealed, single row, self-aligning ball
bearings, with eccentric clamp, mounted
inside cast iron pillow blocks, with grease
nipples, bolted to the side-frames (Fig. 2).
K1 version fans use reinforced single row
sealed ball bearings, locked on the shaft
with a conical sleeve and mounted inside
cast-iron pillow blocks, with grease nip-
ples, bolted to the side-frames (Fig. 3).
All the fans of the K2 version, and some
sizes of the G2K2 version, have sealed
heavy-duty bearings of different types,
according to the fan size: single row ball
bearings with conical sleeve inside cast
iron pillow blocks (500); double-row ball
bearings with conical sleeve inside split
block housings (560, 630, 710 and 800)
or double row, self-aligning roller bearings
inside single piece pillow blocks (900 and
1000).  All the pillow blocks have grease
nipples for lubrication and are bolted to
specially reinforced side-frames (Fig. 4).

The bearings allow, with reasonable pulley
diameters and at the maximum load con-
ditions, to achieve an L10 operating life of
40000 hours (see the chapter “Pulley
selection”).  With more common operating
conditions, the average operating life can
be much higher.
Thanks to the wide choice of construction
versions available, even longer design life
requirements can be easily met.

As the operating life of the grease contai-
ned in the bearings depends on the ope-
rating conditions, it can be different from
the  L10 operating life of the bearings
themselves.
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Verniciature
Su richiesta, possono essere realizzate
versioni interamente verniciate con vernice
a polvere o all'acqua di vario spessore.

Paintings
Special powder-paint coatings of various
thickness can be supplied on request.

Esecuzioni antideflagranti
Su richiesta, possono essere realizzate
versioni a sicurezza aumentata, con boc-
cagli di aspirazione in lega di alluminio,
lega di rame o con bordo riportato in
rame.
Si prega di contattare il fabbricante per la
scelta ed i dettagli.

Ignition protected versions
Ignition protected versions can be built
on request, with inlet cones made of
aluminium, copper or with copper rubbing
stripes on the edge of the inlet cones.
Please, contact the manufacturer for
selection and details.

Orientamento ventilatore
I ventilatori standard sono forniti con
entrambe le estremità dell’albero sporgenti
e predisposte per l’installazione della
trasmissione.  Possono essere indifferen-
temente impiegati sia con rotazione LG
che con rotazione RD. Tutte le versioni
dotate di telai laterali sono predisposte
per essere semplicemente ruotate, con-
sentendo  l’installazione in uno dei quattro
orientamenti 0°, 90°, 180° e 270°.  I
ventilatori della serie L  sono invece pre-
disposti con forature per il fissaggio dei
piedi di supporto con orientamento 0°,
90° oppure 270°.
Non è quindi necessario segnalare
l’orientamento del ventilatore ordinando
una macchina standard.

È invece indispensabile specificare
l’orientamento del ventilatore ordinando
macchine dotate di accessori che, come
lo scarico condensa, hanno una posizione
strettamente legata all’orientamento di
installazione.

Fan orientation
Standard fans are supplied with both shaft
ends prepared to fit a pulley.  They can
be indifferently used with either RD or LG
rotation.  All the versions with side frames
can be easily turned to install them in one
of the four orientations 0°, 90°, 180° and
270°.  Feet-mounted L version has holes
in the side plates which allow bolting the
feet with the scroll oriented to 0°, 90° or
270°.
There is no need to specify fan orientation
when ordering standard fans.

Fan orientation must be specified instead
when ordering fans fitted with accessories
which must be located according to the
scroll orientation, like drain plugs.

Oltre al capitolo sulle Raccomandazioni
di Impiego, si consiglia di consultare il
Manuale di Uso e Manutenzione per avere
dettagli sulla corretta installazione, impiego
e manutenzione del ventilatore, con par-
ticolare attenzione ai cuscinetti.

Apart from the chapter “Guidelines for
correct use”, the “Use and Maintenance
Manual” contains important information
covering proper installation, use and
maintenance of the fan and particularly
of its bearings.
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When requested, fan orientation is iden-
tified, according to ISO 13349 and Euro-
vent 1/1, when looking at the fan from
the drive side.  RD means right (clockwise)
rotation, while LG means left (counter-
clockwise) rotation.
The achievable orientations are shown in
the drawing below.

Quando necessario, l'orientamento dei
ventilatori è indicato, secondo ISO 13349
ed Eurovent 1/1, osservando il ventilatore
dal lato trasmissione. La sigla RD indica
rotazione destra (oraria) e la sigla LG
rotazione sinistra (antioraria).  Gli orien-
tamenti possibili sono schematizzati nel
disegno sottostante.

12

“LG“

0° 90° 180° 270°

Esempio denominazione:

“VRE RDH 500 K 0° + SCARICO CONDENSA” = ventilatore della serie RDH, grandezza 500, versione “K”,  con
orientamento a 0° e scarico condensa nella posizione indicata in
figura.

Example:

“RDH 500 K 0° + DRAIN PLUG” =  RDH fan series, size 500, “K” version, with 0° orientation
    and drain plug installed as shown in the picture.

Other accessories may be installed in
coded standard positions, identified by
letters or numbers.  Please, check the
details concerning each particular acces-
sory.

Altri accessori possono essere forniti in
posizioni standard, identificate da lettere
o numeri.  Si veda a questo proposito la
descrizione di ogni singolo accessorio.
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“RD“

Cuando es necesario, la orientación del
ventilador está indicada según ISO 13349
y Eurovent 1/1, observando el ventilador
por el lado de la transmisión. La sigla RD
indica rotación derecha (horaria) y la sigla
LG rotación izquierda (antihoraria).  Las
orientaciones posibles están esquemati-
zadas en el diseño de abajo.

13

Sofern eine Gebläseausrichtung vorgege-
ben wird, erfolgt sie gemäß ISO 13349
und Eurovent 1/1 beim Blick auf die An-
triebsseite. Dabei bedeutet RD Drehung
nach rechts (im Uhrzeigersinn), während
LG eine Drehung nach links (entgegen
dem Uhrzeigersinn).
Die verfügbaren Ausrichtungen sind der
nachstehenden Zeichnung zu entnehmen.

Beispiel:

“RDH 500 K 0° + ABLASSSCHRAUBE” = also ein Gebläse der Baureihe RDH in der Größe 500, Typ K,
Ausrichtung 0° und Anordnung der einzubauenden Ablass-
schraube gemäß Abbildung.

Example d’appellation:

RDH 500 K 0° + PURGE DE VOLUTE” = ventilateur de la série RDH, taille 500, version K
             avec une orientation 0° et purge de volute dans la position

indiquée sur la figure.
Ejemplo de denominación:

RDH 500 K 0° + PURGADOR CONDENSADOS” =   ventilador de la serie RDH, tamaño 500, versión K, 
orientación 0º y purgador de condensados en la posición indicada en la figura.

Si nécessaire, l’orientation des ventilateurs
est indiquée, selon ISO 13349 et Eurovent
1/1 en observant le ventilateur côté tran-
smission. Le sigle RD = rotation droite
(sens horaire) et le sigle LG = rotation
gauche (sens anti horaire). Les orienta-
tions possibles sont schématisées dans
le dessin ci-dessous.

Otros accesorios pueden ser suministra-
dos en posiciones estándar, identificadas
por letras o números. Ver a este propósito
la descripción de cada accesorio en par-
ticular.

Sonstige Zubehörteile können in codierten
Standardstellungen montiert werden, die
durch Buchstaben oder Zahlen gekenn-
zeichnet sind. Bitte überprüfen Sie sämtli-
che Einzelheiten für jedes einzelne Zu-
behörteil.

D’autres accessoires peuvent être fournis
en position standard, identifiés par des
lettres ou numéros.
Voir à ce propos la description de chaque
accessoire.
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Versione R
A differenza della versione precedente, la
versione “R” è dotata di telai in angolari
d’acciaio zincato, avvitati alle due fiancate,
che danno alla struttura del ventilatore
una maggiore robustezza e stabilità, con-
sentendo l’orientamento su quattro posi-
zioni.
Questa versione è disponibile fino alla
grandezza 710.
Per altre informazioni, si raccomanda di
consultare la tabella “limiti di impiego”.

R version
Unlike the L version, the R version is fitted
with side frames made of cold-formed
galvanized steel, bolted to the two side
plates. They give better strength and
rigidity to the fan structure and allow the
mounting of the fan in four different po-
sitions.
This version is available up to the size
710.
For further information, please see the
table “Operational Limits”.
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Version R
A la différence de la version précédente,
la version “R” est équipée de cadres en
acier zingué vissés aux deux flancs qui
donnent à la structure du ventilateur une
meilleure robustesse et stabilité avec la
possibilité d’une orientation en 4 positions.
Cette version est disponible jusqu’à la
taille 710.
Pour d’autres informations, consulter le
tableau “limites d’utilisation”.

Versión R
A diferencia de la versión precedente, la
versión “R” está dotada de bastidores de
ángulo de acero cincado, atornillados a
los dos laterales, que dan a la estructura
del ventilador una mayor robustez y esta-
bilidad, permitiendo la orientación en
cuatro posiciones.
Esta versión está disponible hasta el
tamaño 710.
Para mas información se recomienda
consultar la tabla “límites de empleo”.

R-Typ
Im Unterschied zum L-Typ verfügt die
Bauart R über Seitenrahmen aus kalt
gewalztem verzinktem Stahl, die an die
beiden Seitenplatten angeschraubt wer-
den. Dadurch wird der Aufbau des Geblä-
ses stärker und steifer; für die Montage
stehen vier unterschiedliche Stellungen
zur Verfügung.
Dieser Typ ist bis zur Größe 710 erhältlich.
Nähere Angaben finden sich unter
“Grenzwerte für den Betrieb”.

RDH R                      QUOTE DIMENSIONALI - DIMENSIONS - ABMESSUNGEN - DIMENSIONES

Taglia CODICE
mm

Size CODE

A B C E F G H L M P Q R S V K X1 X2 t t1 w z Ø d u x s

180 632021W 294 336 229 229 195 152 322 269 370 253 n.a. 28 2 20 51 180 180 6 6 30 22,5 20 9 x 12

200 632022W 306 370 256 256 215 164 343 306 420 286 n.a. 37 4 25 57 224 224 6 6 30 22,5 20 11 x 16

225 632023W 345 415 288 288 243 180 382 338 450 318 n.a. 37 4 25 56 224 224 6 6 30 22,5 20 11 x 16

250 632024W 381 461 322 322 270 195 419 372 485 352 n.a. 38 4 25 57 224 224 6 6 30 22,5 20 11 x 16

280 632025W 429 518 361 361 302 215 466 421 555 391 n.a. 37 5 30 67 280 280 8 7 40 28 25 13 x 18

315 632026W 480 578 404 404 340 236 518 464 600 434 n.a. 38 4 30 68 280 280 8 7 40 28 25 13 x 18

355 632027W 544 655 453 453 383 261 578 533 675 493 n.a. 34 6 40 71 355 355 8 7 40 33 30 13 x 18

400 632028W 609 736 507 507 432 290 649 587 725 547 n.a. 40 5 40 69 355 355 8 7 40 33 30 13 x 18

450 632029W 679 827 569 569 486 322 726 649 815 619 n.a. 46 6 40 83 530 530 10 8 50 38 35 13 x 18

500 632030W 748 918 638 638 538 352 800 718 885 688 n.a. 51 6 40 84 530 530 10 8 50 38 35 13 x 18

560 632031W 830 1030 715 715 603 390 891 815 1000 765 n.a. 50 8 50 93 530 530 12 8 70 43 40 13 x 18

630 632032W 940 1157 801 801 679 434 996 901 1085 851 n.a. 56 7 50 92 530 530 12 8 70 43 40 13 x 18

710 632033W 1050 1303 898 898 765 485 1117 998 1255 948 n.a. 67 7 50 129 630 630 14 9 90 53,5 50 17 x 22
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Versione K
Questa versione è irrigidita mediante
l’applicazione di telai laterali rinforzati,
avvitati alle fiancate, realizzati con profilati
di acciaio laminato a caldo e protetti con
vernice all'acqua alchidica melamminica.
 Su richiesta possono essere forniti telai
zincati a caldo.
Disponibile nelle grandezze da 200 fino
a 1000.
Tutte le dimensioni sono dotate di cusci-
netti a supporto rilubrificabile.
Per ulteriori informazioni, si raccomanda
di consultare la tabella “limiti di impiego”.

K version
This version is stiffened through the ap-
plication of reinforced side frames, bolted
on the side plates and made with hot
rolled steel sections, welded and coated
with alchidic-melamminic paint. As an
option, they can be protected with hot-
dip galvanising.
This version is available in the sizes from
200 up to 1000.
All the sizes are fitted with cast iron, pillow-
block bearings.
For further information, please see the
table “Operational Limits”.
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Version K
Cette version est équipée de cadres la-
téraux renforcés, vissés aux flancs réalisés
en acier laminé à chaud et protégés par
une peinture à l’eau alchido mélaminée.
On peut fournir sur demande des cadres
zingués à chaud.
Version disponible de la taille 200 à 1000.
Toutes les tailles sont équipées de paliers
avec graisseur montés sur supports.
Pour d’autres informations, consulter le
tableau “limites d’utilisation”.

Versión K
Esta versión está reforzada mediante la
aplicación de bastidores laterales reforza-
dos, atornillados a los laterales, realizados
con perfil de acero laminado en caliente
y protegido con pintura al agua alquídica
melamínica.  Bajo pedido pueden ser
suministrados bastidores cincados en
caliente.
Disponible en los tamaños de 200 hasta
1000.
Todos los tamaños están dotados de
rodamientos a soporte relubrificables.
Para mas información se recomienda
consultar la tabla “límites de empleo”.

K-Typ
Dieser Bautyp wird durch den Einsatz
verstärkter Seitenrahmen ausgesteift, die
an den Seitenwänden angeschraubt sind
und aus warm gewalzten Stahlprofilen
bestehen, die angeschweißt und mit einem
Alkyd-Melamin-Anstrich versehen wur-
den. Feuerverzinkte Profile stehen aus
Option zur Verfügung.
Dieser Typ ist in Größen zwischen 200
und 1000 erhältlich.
Sämtliche Größen verfügen über gussei-
serne Stehlager.
Nähere Angaben finden sich unter
“Grenzwerte für den Betrieb”.

RDH K                      QUOTE DIMENSIONALI - DIMENSIONS - ABMESSUNGEN - DIMENSIONES

Taglia CODICE
mm

Size CODE

A B C E F G H L M P R S V K X1 X2 t t1 w z Ø d u x s

200 632042W 306 370 256 256 215 164 343 306 420 286 37 4 25 57 224 224 6 6 30 22,5 20 11 x 16

225 632043W 345 415 288 288 243 180 382 338 450 318 37 4 25 56 224 224 6 6 30 22,5 20 11 x 16

250 632044W 381 461 322 322 270 195 419 372 515 352 38 4 25 72 224 224 8 7 40 28 25 11 x 16

280 632045W 429 518 361 361 302 215 466 421 580 391 37 5 30 80 280 280 8 7 40 33 30 13 x 18

315 632046W 480 578 404 404 340 236 518 464 625 434 38 4 30 81 280 280 8 7 40 33 30 13 x 18

355 632047W 544 655 453 451 383 261 578 531 685 493 34 6 40 77 355 355 10 8 50 38 35 13 x 18

400 632048W 613 736 507 507 432 290 651 587 750 547 38 5 40 82 355 355 10 8 50 38 35 13 x 18

450 632049W 679 827 569 569 486 322 726 649 850 619 45 6 40 101 530 530 12 8 70 43 40 13 x 18

500 632050W 748 918 638 638 538 352 800 718 920 688 50 6 40 101 530 530 12 8 70 43 40 13 x 18

560 632051W 839 1030 715 715 603 390 893 815 1070 765 54 8 50 127 530 530 14 9 90 53,5 50 13 x 18

630 632052W 940 1157 801 801 679 434 999 901 1155 851 59 7 50 127 530 530 14 9 90 53,5 50 13 x 18

710 632053W 1050 1303 898 898 765 485 1121 998 1255 948 71 7 50 129 630 630 14 9 90 53,5 50 17 x 22

800 632054W 1181 1468 1007 1007 862 540 1255 1107 1360 1057 74 8 50 127 710 710 14 9 90 53,5 50 17 x 22

900 632055W 1319 1648 1130 1130 971 604 1408 1230 1520 1180 89 8 50 145 800 800 18 11 90 64 60 17 x 22

1000 632056W 1451 1810 1267 1267 1066 657 1541 1367 1660 1217 90 10 50 147 900 900 18 11 90 64 60 17 x 22
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15) Centrifugal Fan 
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16) Ceiling Fan 
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17) Black Steel Pipe 
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18) Black Steel Pipe Fittings 
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19) Galvanised Steel Pipe 
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20) Galvanised Steel Pipe Fittings 
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21) Copper Pipe 
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22) Copper Pipe Fittings 
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23) Pipework Phenolic Foam Insulation 
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24) Refrigerant Pipework Flexible 
Closed Cell Elastomeric Insulation 
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25) Butterfly Valve 
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26) Check Valve 
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27) Gate Valve 
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28) Globe Valve 
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29) Double Regulating Valve 
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30) Pressure Gauge 
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31) Temperature Gauge 
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32) Flexible Connector (Water Side) 
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33) Y Strainer 
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34) Automatic Air Vent 
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35) Test Plug (Water Side) 
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36) Fiberglass Water Tank 
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37) Water Level Switch 
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38) Bleed-off Controller 
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39) Galvanised Steel Ductwork 

(Attachment 4 - Annex 4)

Page 782 of 1291



(Attachment 4 - Annex 4)

Page 783 of 1291



(Attachment 4 - Annex 4)

Page 784 of 1291



(Attachment 4 - Annex 4)

Page 785 of 1291



(Attachment 4 - Annex 4)

Page 786 of 1291



(Attachment 4 - Annex 4)

Page 787 of 1291



(Attachment 4 - Annex 4)

Page 788 of 1291



(Attachment 4 - Annex 4)

Page 789 of 1291



(Attachment 4 - Annex 4)

Page 790 of 1291



(Attachment 4 - Annex 4)

Page 791 of 1291



(Attachment 4 - Annex 4)

Page 792 of 1291



(Attachment 4 - Annex 4)

Page 793 of 1291



(Attachment 4 - Annex 4)

Page 794 of 1291



(Attachment 4 - Annex 4)

Page 795 of 1291



(Attachment 4 - Annex 4)

Page 796 of 1291



(Attachment 4 - Annex 4)

Page 797 of 1291



(Attachment 4 - Annex 4)

Page 798 of 1291



(Attachment 4 - Annex 4)

Page 799 of 1291



(Attachment 4 - Annex 4)

Page 800 of 1291



(Attachment 4 - Annex 4)

Page 801 of 1291



(Attachment 4 - Annex 4)

Page 802 of 1291



(Attachment 4 - Annex 4)

Page 803 of 1291



(Attachment 4 - Annex 4)

Page 804 of 1291



(Attachment 4 - Annex 4)

Page 805 of 1291



(Attachment 4 - Annex 4)

Page 806 of 1291



(Attachment 4 - Annex 4)

Page 807 of 1291



(Attachment 4 - Annex 4)

Page 808 of 1291



(Attachment 4 - Annex 4)

Page 809 of 1291



(Attachment 4 - Annex 4)

Page 810 of 1291



(Attachment 4 - Annex 4)

Page 811 of 1291



(Attachment 4 - Annex 4)

Page 812 of 1291



(Attachment 4 - Annex 4)

Page 813 of 1291



(Attachment 4 - Annex 4)

Page 814 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

40) Duct Flexible Connector 
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41) Test Point (Air Side) 
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42) Fusible Link 
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43) Volume Control Damper 
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44) Non-Return Damper 
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45) Motorized Volume Control Damper 
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46) Fire Damper 
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47) Fire Damper (Curtain Type) 
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48) Fire and Smoke Damper 
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Better Air is Our Business ®

Engineered Media

SAAFBlend™ GP engineered gas removal chemical media is

designed to efficiently remove 99.5% of specific gaseous

contaminants from airstreams. Target contaminants include:

• Sulfur dioxide

• Hydrogen sulfide

• Nitric oxide

• Formaldehyde

• Hydrocarbons (VOC's)

• Lower molecular weight aldehydes and organic acids

Manufactured from an equal volumetric mix of SAAFOxidant™ 

and SAAFCarb™. Manufactured of spherical and porous pellets,

SAAFOxidant engineered media is composed of a combination 

of activated alumina and other binders. Potassium permanganate 

is impregnated to this media combination in order to provide 

optimum adsorption, absorption, and oxidation of various gaseous

contaminants. Potassium permanganate is applied uniformly during

pellet formation and is distributed throughout the pellet volume. 

This process provides the maximum amount of impregnate for

chemical reaction and optimal performance. SAAFCarb is

manufactured of pelletized activated carbon media, composed 

of high quality virgin substrates in order to provide optimum

adsorption for various gaseous contaminants.

Adsorptive Process

The unimpregnated SAAFCarb media removes toxic and impure

gases by physical adsorption. In this process, the gases remain 

on the surface of the pellet. The process is reversible.

Chemisorptive Process

The SAAFOxidant chemisorptive process removes the contaminant

gases by adsorption, absorption, and chemical reaction. In this

process the gas is trapped within the pellet where oxidation changes

the gases into harmless solids, thereby eliminating the possibility 

of desorption. SAAFOxidant's engineering allows this to be

instantaneous, irreversible, and safe chemical reaction.

Quality Control

SAAFBlend GP media undergoes the following quality control tests

before being shipped:

• Moisture content

• Hardness

• Bulk density

• Ash content

• Carbon tetrachloride adsorption

Service

AAF International will be pleased to offer you a maintenance contract

for your chemical filter system. This includes sampling, removal of the

used elements, cleaning of the installation and installation of new

elements. Disposal in accordance with regulations and/or refilling is

part of our scope.

• Non-toxic and non-hazardous

• Accurate service life testing

• Will not support bacterial and fungal growth

• Does not support desorption

• Easy disposal
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• Non-toxic

• System design ensures standard removal capacity

• Quick and easy media changeovers

• Resists a wide range of impure gases   

• Low pressure drop and high adsorptive capacity

• Capable of being destroyed for use as fuel 

The SAAFCarb media is pelletized activated carbon that removes toxic

and impure gases from the environment. The activated carbon is

composed of bituminous coal substrate. 

Application Note

The SAAFCarb media efficiently removes 99.5 percent of the

contaminant from the SAAFCarb systems.

Target Impurities

• Nitrogen dioxide

• Hydrocarbon

• Chlorine

• Volatile organic compounds

Adsorptive Process

The SAAFCarb media removes toxic and impure gases by adsorption.

In this process, the gases remain on the surface of the pellet.

Removal Capacity

SAAFCarb media meets the following contaminant removal capacities

by weight:

• Nitrogen dioxide: 6.6% minimum

• Toluene: 20.0 % minimum

• Chlorine: 10.0 %  minimum

• Trichloroethane: 20.0%

For instance, 100 pounds (45.36 kg) of SAAFCarb media will remove

a minimum of 10 pounds (4.53 kg) of chlorine gas.

Quality Control

SAAFCarb media undergoes the following quality control tests before

being shipped:

• Moisture content

• Hardness

• Bulk density

• Ash

• Carbon tetrachloride adsorption

Better Air is Our Business
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• Specifically impregnated media provides effective removal of 

ammonia gas

• System design ensures standard removal capacity

SAAFCarb MB contains an acid impregnant to enhance the capacity

for removal of ammonia. 

Application Note

SAAFCarb MB media efficiently removes 99.5 percent of the

contaminant from SAAFCarb MB systems.

Target Impurity

• Ammonia

Product Specifications

• Moisture content: 2.0% maximum 

• Bulk density:  34 lbs/ft3 (641 kgs/m3)

• Carbon tetrachloride adsorption:  55.0% minimum

Application Guidelines

SAAFCarb MB media performs under the following application

guidelines:

• Temperature: -4°F to 125°F (-20°C to 51°C)

• Humidity: 10% – 95% RH

• Airflow is effective in commercial and industrial systems, and 

ranges from less than 25 CFM (42.5 m3/h) to over 100,000 CFM 

169,920 m3/h) and with velocities from 60 FPM to 500 FPM 

(0.30 to 2.54 m/s).

Installation and Disposal Requirements

Installation

The installers must use dust masks, safety goggles, and rubber gloves.

Disposal

The spent SAAFCarb MB media must be disposed of according to

local, state, and federal guidelines.

NOTE: Refer to the appropriate AAF documentation for additional

details.

Removal Capacity

SAAFCarb MB media meets the following contaminant removal

capacities by weight:

• Ammonia: 7.0% minimum

Quality Control

SAAFCarb MB media undergoes the following quality control tests

before being shipped:

• Moisture content

• Bulk density

• Carbon tetrachloride adsorption

Better Air is Our Business ®

Better Air is Our Business ®

10300 Ormsby Park Place Suite 600
Louisville, Kentucky 40223-6169
www.aafintl.com

Customer Service 888.AAF.2003 
Fax 888-223-6500     saaf@aafintl.com

ISO-9001 Certified Firm

AAF has a policy of continuous product research
and improvement and reserves the right to change

design and specifications without notice.

©2006 AAF International
GPF-1-113A JUL ’06
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Chemisorptive Process
The SAAFoxidant chemisorptive

process removes the contaminant

gases by adsorption, absorption,

and chemical reaction. In this

process the gas is trapped 

within the pellet where oxidation

changes the gases into harmless

solids, thereby eliminating the

possibility of desorption.

SAAFoxidant’s engineering

allows this to be instantaneous,

irreversible, and safe chemical

reaction.

Better Air is Our Business ®

Removal Capacity
SAAFoxidant media meets the

following contaminant removal

capacities by weight:

• Hydrogen sulfide: 

14.0% minimum

• Sulfur dioxide: 

7.0% minimum

• Nitric oxide: 4.9% minimum

• Formaldehyde: 2.5% 

minimum

For instance, 100 pounds 

(45.36 kg) of SAAFoxidant

media will remove a minimum 

of 14 pounds (6.35 kg) of

hydrogen sulfide.

• Non-flammable (UL Class 1), non-toxic, 

and non-hazardous

• Accurate service life testing

• Inhibits bacterial and fungal growth

• Does not support desorption

• Easy disposal

SAAFoxidant™ Engineered Gas Removal Chemical Media is

designed to efficiently remove 99.5% of specific gaseous

contaminants from airstreams. Target contaminants include:

• Sulfur oxide 

• Hydrogen sulfide

• Nitric oxide

• Formaldehyde

• Lower molecular weight aldehydes and organic acids

Manufactured of spherical and porous pellets, SAAFoxidant

engineered media is composed of a combination of activated 

alumina and other binders. Potassium permanganate is impregnated

to this media combination in order to provide optimum adsorption,

absorption, and oxidation of various gaseous contaminants. 

Potassium permanganate is applied uniformly during pellet formation

and is distributed throughout the pellet volume. This process provides

the maximum amount of impregnate for chemical reaction and optimal

performance.
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49) Activated Carbon Filter 

(Attachment 4 - Annex 4)

Page 874 of 1291



(Attachment 4 - Annex 4)

Page 875 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

50) Washable Filter 
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51) Bag Filter 
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52) Fire Resistance Sealant 
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53) Duct Sealant 
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54) Air Grille and Air Louvre 

(Attachment 4 - Annex 4)

Page 902 of 1291



(Attachment 4 - Annex 4)

Page 903 of 1291



(Attachment 4 - Annex 4)

Page 904 of 1291



(Attachment 4 - Annex 4)

Page 905 of 1291



(Attachment 4 - Annex 4)

Page 906 of 1291



(Attachment 4 - Annex 4)

Page 907 of 1291



(Attachment 4 - Annex 4)

Page 908 of 1291



(Attachment 4 - Annex 4)

Page 909 of 1291



(Attachment 4 - Annex 4)

Page 910 of 1291



(Attachment 4 - Annex 4)

Page 911 of 1291



(Attachment 4 - Annex 4)

Page 912 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

55) Ductwork Phenolic Foam Insulation 
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56) Duct Silencer 
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TYPE 30N RATINGS

TYPE 30N DIMENSIONS (inches)

FORM S-607-9b 02/98

CERTIFICATION DATA inch SPECIFIED DEFLECTION

CERTIFIED FOR
JOB NAME
CUSTOMER
CUSTOMER P.O.
MASON M.I.
DWG. NO.

TYPE

1" Deflection
X, A, B, C, D & F

Series Hangers

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

Upper & Lower
Rods by Others

Double Deflection
Neoprene Element
with projecting bushing

Neoprene Spring Cup
with a projecting bushing
to prevent steel to steel
contact.

Rod can swing 30º before
contacting resilient bushing.30º

D

W

LRP

H

URP
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TYPE 30N RATINGS

TYPE 30N DIMENSIONS (mm)

FORM S-607-9b Metric 02/98

CERTIFICATION DATA mm SPECIFIED DEFLECTION

CERTIFIED FOR
JOB NAME
CUSTOMER
CUSTOMER P.O.
MASON M.I.
DWG. NO.

TYPE

25mm Deflection
X, A, B, C, D & F

Series Hangers

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

Upper & Lower
Rods by Others

Double Deflection
Neoprene Element
with projecting bushing

Neoprene Spring Cup
with a projecting bushing
to prevent steel to steel
contact.

Rod can swing 30º before
contacting resilient bushing.30º

D

W

LRP

H

URP
[kg] [mm] [kg/mm]
10
15
25
35
51

 59
 79
 95

0.3
0.5
0.8
1.3
2.0
2.3
3.1
3.8

5
8

11
19
25
33
43

0.2
0.3
0.4
0.6
0.9
1.2
1.7

63
101
126
152
186
245

1.9
3.4
4.6
6.0
6.9
9.6

286
363
458
574

10.0
14.3
16.4
22.6

714
975

22.9
37.4

1252 49.3

[mm]
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TYPE SLFH RATINGS

   Size

Rated
Capacity

[lbs]

Rated
Defl.
[in]

Mount
Constant
[lbs/in]

Spring
Color/Stripe

SLFH-A-45
SLFH-A-75
SLFH-A-125
SLFH-A-200
SLFH-A-310
SLFH-A-400
SLFH-A-510
SLFH-A-625

45 
75 

125 
200 
310 
400 
510 
625 

1.60 
1.50 
1.33 
1.15 
1.00 
1.00 
1.00 
1.00 

28  
50  
94  

174  
310  
400  
510  
625  

 Blue
 Orange
 Brown
 Black
 Yellow
 Green
 Red
 White

SLFH-B-65
SLFH-B-85
SLFH-B-115
SLFH-B-150
SLFH-B-280
SLFH-B-450
SLFH-B-750
SLFH-B-1000

65 
85 

115 
150 
280 
450 
750 

1000 

2.10 
2.10 
2.00 
2.00 
1.60 
1.31 
1.12 
1.00 

31  
40  
57  
75  

174  
344  
670  

1000  

 Brown
 White/Black
 Silver
 Orange
 Green
 Red
 White
 Blue

SLFH-C-1000
SLFH-C-1350
SLFH-C-1750
SLFH-C-2100
SLFH-C-2385
SLFH-C-2650
SLFH-C-2935

1000 
1350 
1750 
2100 
2385 
2650 
2935 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1000  
1350  
1750  
2100  
2385  
2650  
2935  

 Black
 Yellow
 Black*
 Yellow*
 Yellow**
 Red*
 Red**

SLFH-2-2700
SLFH-2-3500
SLFH-2-4200
SLFH-2-4770

2700 
3500 
4200 
4770 

1.00 
1.00 
1.00 
1.00 

2700  
3500  
4200  
4770  

 Yellow
 Black
 Yellow*
 Yellow**

*  with RED core spring ** with GREEN core spring
All springs have additional travel to solid equal to
50% of the Rated Deflection. Solid Spring Height =
Free Height minus 1.5 times the Rated Deflection.

Multiple spring Mounts
have C-size springs.
SLFH-2 indicates 2 springs.

TYPE SLFH DIMENSIONS (inches) SPRING DATA
               Free & oper.

          Size Height A B C
Locking

Cap Screw
Spring

OD
Free
HT

Ratio
Kx/Ky

Ratio
OD/OH

SLFH-A-45-400†

SLFH-A-510-625
SLFH-B
SLFH-C

  4 1/4
  4 5/8
  6
  6

  2 1/4
  2 1/4
  2 3/4
  3

  3
  3
  4 1/8
  4 3/4

  3 5/8
  3 5/8
  5 1/4
  6

 3/8 × 1
 3/8 × 1
 1/2 × 1 1/4
 1/2 × 1 1/4

1 3/4
1 3/4
2 3/8
2 3/8

3
31/8-33/8

4
4 1/8

0.70-0.90
0.50-0.60
0.70-0.90
0.90-1.00

0.88-1.25
0.74-0.82
0.80-1.25
0.92-0.94

SLFH-2 - - - -  1/2 × 1 1/4 2 7/8 4 1/8 0.90-1.00 0.92-0.94
†If using 45 thru 400 with 510 or 625, Free & Operating Height is 4 5/8"

 

DWN : CHKD: DATE : DWG NO. :
FORM S-201-4b 01/98

CERTIFIED FOR
JOB NAME :
CUSTOMER :
CUSTOMER P.O. :
MASON M.I. :
DWG. NO. :

TYPE

SLFH
1" Deflection

A, B, C & 2
Series Mountings

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

350 Rabro Drive
Hauppauge, NY 11788

631/348-0282
FAX 631/348-0279

Info@Mason-Ind.com

2101 W. Crescent Ave., Suite D
Anaheim, CA 92801

714/535-2727
FAX 714/535-5738

Info@MasonAnaheim.com

NY Mailing Address: PO Box 410, Smithtown, NY 11787

CERTIFICATION DATA
inch SPECIFIED DEFLECTION  TAG :

1 : 6 :  UNIT :

2 : 7 : PLAN VIEW OF MOUNT LOCATION :

3 : 8 :

4 : 9 :

5 : 10 :

Material for One Set : Sets Required

Free &
Operating
Height

Cap Screw "E" secures Height
Saving Bracket (or Equipment
Base) to Tapped Concentric Hole
in Mounting Adjustment

Adjustment Bolt - 
Turn Counter Clock wise to
Load Spring and Maintain
Free and Operating Height

Cast Spring Holder

2-Hole Molded Non-Skid Neoprene
Covered Baseplate with RaisedAcoustical Cup

B
C

3/8"

A

Equipment Base

Cast Spring Holder

1/4" Thick Non-skid
Neoprene Acoustical
Isolation Pad.

Holes for 5/16" DIA Bolts
Slots for 3/8" DIA Bolts

10"
8 1/2"

8 1/4"

1/2"

 3 1/4"

 6" Free &
Operating
Height

 SLFH-2

 SLFH-A, -B, -C

Holes for 1/4" DIA. bolts for SLFH-A
Holes for 1/2" DIA. Bolts for SLFH-B, &-C

 1 3/4"

(Attachment 4 - Annex 4)

Page 929 of 1291



TYPE SLFH RATINGS

   Size

Rated
Capacity

[lbs]

Rated
Defl.
[in]

Mount
Constant
[lbs/in]

Spring
Color/Stripe

SLFH-A-45
SLFH-A-75
SLFH-A-125
SLFH-A-200
SLFH-A-310
SLFH-A-400
SLFH-A-510
SLFH-A-625

45 
75 

125 
200 
310 
400 
510 
625 

1.60 
1.50 
1.33 
1.15 
1.00 
1.00 
1.00 
1.00 

28  
50  
94  

174  
310  
400  
510  
625  

 Blue
 Orange
 Brown
 Black
 Yellow
 Green
 Red
 White

SLFH-B-65
SLFH-B-85
SLFH-B-115
SLFH-B-150
SLFH-B-280
SLFH-B-450
SLFH-B-750
SLFH-B-1000

65 
85 

115 
150 
280 
450 
750 

1000 

2.10 
2.10 
2.00 
2.00 
1.60 
1.31 
1.12 
1.00 

31  
40  
57  
75  

174  
344  
670  

1000  

 Brown
 White/Black
 Silver
 Orange
 Green
 Red
 White
 Blue

SLFH-C-1000
SLFH-C-1350
SLFH-C-1750
SLFH-C-2100
SLFH-C-2385
SLFH-C-2650
SLFH-C-2935

1000 
1350 
1750 
2100 
2385 
2650 
2935 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1000  
1350  
1750  
2100  
2385  
2650  
2935  

 Black
 Yellow
 Black*
 Yellow*
 Yellow**
 Red*
 Red**

SLFH-2-2700
SLFH-2-3500
SLFH-2-4200
SLFH-2-4770

2700 
3500 
4200 
4770 

1.00 
1.00 
1.00 
1.00 

2700  
3500  
4200  
4770  

 Yellow
 Black
 Yellow*
 Yellow**

*  with RED core spring ** with GREEN core spring
All springs have additional travel to solid equal to
50% of the Rated Deflection. Solid Spring Height =
Free Height minus 1.5 times the Rated Deflection.

Multiple spring Mounts
have C-size springs.
SLFH-2 indicates 2 springs.

TYPE SLFH DIMENSIONS (inches) SPRING DATA
               Free & oper.

          Size Height A B C
Locking

Cap Screw
Spring

OD
Free
HT

Ratio
Kx/Ky

Ratio
OD/OH

SLFH-A-45-400†

SLFH-A-510-625
SLFH-B
SLFH-C

  4 1/4
  4 5/8
  6
  6

  2 1/4
  2 1/4
  2 3/4
  3

  3
  3
  4 1/8
  4 3/4

  3 5/8
  3 5/8
  5 1/4
  6

 3/8 × 1
 3/8 × 1
 1/2 × 1 1/4
 1/2 × 1 1/4

1 3/4
1 3/4
2 3/8
2 3/8

3
31/8-33/8

4
4 1/8

0.70-0.90
0.50-0.60
0.70-0.90
0.90-1.00

0.88-1.25
0.74-0.82
0.80-1.25
0.92-0.94

SLFH-2 - - - -  1/2 × 1 1/4 2 7/8 4 1/8 0.90-1.00 0.92-0.94
†If using 45 thru 400 with 510 or 625, Free & Operating Height is 4 5/8"

 

DWN : CHKD: DATE : DWG NO. :
FORM S-201-4b 01/98

CERTIFIED FOR
JOB NAME :
CUSTOMER :
CUSTOMER P.O. :
MASON M.I. :
DWG. NO. :

TYPE

SLFH
1" Deflection

A, B, C & 2
Series Mountings

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

350 Rabro Drive
Hauppauge, NY 11788

631/348-0282
FAX 631/348-0279

Info@Mason-Ind.com

2101 W. Crescent Ave., Suite D
Anaheim, CA 92801

714/535-2727
FAX 714/535-5738

Info@MasonAnaheim.com

NY Mailing Address: PO Box 410, Smithtown, NY 11787

CERTIFICATION DATA
inch SPECIFIED DEFLECTION  TAG :

1 : 6 :  UNIT :

2 : 7 : PLAN VIEW OF MOUNT LOCATION :

3 : 8 :

4 : 9 :

5 : 10 :

Material for One Set : Sets Required

Free &
Operating
Height

Cap Screw "E" secures Height
Saving Bracket (or Equipment
Base) to Tapped Concentric Hole
in Mounting Adjustment

Adjustment Bolt - 
Turn Counter Clock wise to
Load Spring and Maintain
Free and Operating Height

Cast Spring Holder

2-Hole Molded Non-Skid Neoprene
Covered Baseplate with RaisedAcoustical Cup

B
C

3/8"

A

Equipment Base

Cast Spring Holder

1/4" Thick Non-skid
Neoprene Acoustical
Isolation Pad.

Holes for 5/16" DIA Bolts
Slots for 3/8" DIA Bolts

10"
8 1/2"

8 1/4"

1/2"

 3 1/4"

 6" Free &
Operating
Height

 SLFH-2

 SLFH-A, -B, -C

Holes for 1/4" DIA. bolts for SLFH-A
Holes for 1/2" DIA. Bolts for SLFH-B, &-C

 1 3/4"

(Attachment 4 - Annex 4)

Page 930 of 1291



TYPE SLFH RATINGS

   Size

Rated
Capacity

[lbs]

Rated
Defl.
[in]

Mount
Constant
[lbs/in]

Spring
Color/Stripe

SLFH-A-45
SLFH-A-75
SLFH-A-125
SLFH-A-200
SLFH-A-310
SLFH-A-400
SLFH-A-510
SLFH-A-625

45 
75 

125 
200 
310 
400 
510 
625 

1.60 
1.50 
1.33 
1.15 
1.00 
1.00 
1.00 
1.00 

28  
50  
94  

174  
310  
400  
510  
625  

 Blue
 Orange
 Brown
 Black
 Yellow
 Green
 Red
 White

SLFH-B-65
SLFH-B-85
SLFH-B-115
SLFH-B-150
SLFH-B-280
SLFH-B-450
SLFH-B-750
SLFH-B-1000

65 
85 

115 
150 
280 
450 
750 

1000 

2.10 
2.10 
2.00 
2.00 
1.60 
1.31 
1.12 
1.00 

31  
40  
57  
75  

174  
344  
670  

1000  

 Brown
 White/Black
 Silver
 Orange
 Green
 Red
 White
 Blue

SLFH-C-1000
SLFH-C-1350
SLFH-C-1750
SLFH-C-2100
SLFH-C-2385
SLFH-C-2650
SLFH-C-2935

1000 
1350 
1750 
2100 
2385 
2650 
2935 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1000  
1350  
1750  
2100  
2385  
2650  
2935  

 Black
 Yellow
 Black*
 Yellow*
 Yellow**
 Red*
 Red**

SLFH-2-2700
SLFH-2-3500
SLFH-2-4200
SLFH-2-4770

2700 
3500 
4200 
4770 

1.00 
1.00 
1.00 
1.00 

2700  
3500  
4200  
4770  

 Yellow
 Black
 Yellow*
 Yellow**

*  with RED core spring ** with GREEN core spring
All springs have additional travel to solid equal to
50% of the Rated Deflection. Solid Spring Height =
Free Height minus 1.5 times the Rated Deflection.

Multiple spring Mounts
have C-size springs.
SLFH-2 indicates 2 springs.

TYPE SLFH DIMENSIONS (inches) SPRING DATA
               Free & oper.

          Size Height A B C
Locking

Cap Screw
Spring

OD
Free
HT

Ratio
Kx/Ky

Ratio
OD/OH

SLFH-A-45-400†

SLFH-A-510-625
SLFH-B
SLFH-C

  4 1/4
  4 5/8
  6
  6

  2 1/4
  2 1/4
  2 3/4
  3

  3
  3
  4 1/8
  4 3/4

  3 5/8
  3 5/8
  5 1/4
  6

 3/8 × 1
 3/8 × 1
 1/2 × 1 1/4
 1/2 × 1 1/4

1 3/4
1 3/4
2 3/8
2 3/8

3
31/8-33/8

4
4 1/8

0.70-0.90
0.50-0.60
0.70-0.90
0.90-1.00

0.88-1.25
0.74-0.82
0.80-1.25
0.92-0.94

SLFH-2 - - - -  1/2 × 1 1/4 2 7/8 4 1/8 0.90-1.00 0.92-0.94
†If using 45 thru 400 with 510 or 625, Free & Operating Height is 4 5/8"

 

DWN : CHKD: DATE : DWG NO. :
FORM S-201-4b 01/98

CERTIFIED FOR
JOB NAME :
CUSTOMER :
CUSTOMER P.O. :
MASON M.I. :
DWG. NO. :

TYPE

SLFH
1" Deflection

A, B, C & 2
Series Mountings

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

350 Rabro Drive
Hauppauge, NY 11788

631/348-0282
FAX 631/348-0279

Info@Mason-Ind.com

2101 W. Crescent Ave., Suite D
Anaheim, CA 92801

714/535-2727
FAX 714/535-5738

Info@MasonAnaheim.com

NY Mailing Address: PO Box 410, Smithtown, NY 11787

CERTIFICATION DATA
inch SPECIFIED DEFLECTION  TAG :

1 : 6 :  UNIT :

2 : 7 : PLAN VIEW OF MOUNT LOCATION :

3 : 8 :

4 : 9 :

5 : 10 :

Material for One Set : Sets Required

Free &
Operating
Height

Cap Screw "E" secures Height
Saving Bracket (or Equipment
Base) to Tapped Concentric Hole
in Mounting Adjustment

Adjustment Bolt - 
Turn Counter Clock wise to
Load Spring and Maintain
Free and Operating Height

Cast Spring Holder

2-Hole Molded Non-Skid Neoprene
Covered Baseplate with RaisedAcoustical Cup

B
C

3/8"

A

Equipment Base

Cast Spring Holder

1/4" Thick Non-skid
Neoprene Acoustical
Isolation Pad.

Holes for 5/16" DIA Bolts
Slots for 3/8" DIA Bolts

10"
8 1/2"

8 1/4"

1/2"

 3 1/4"

 6" Free &
Operating
Height

 SLFH-2

 SLFH-A, -B, -C

Holes for 1/4" DIA. bolts for SLFH-A
Holes for 1/2" DIA. Bolts for SLFH-B, &-C

 1 3/4"
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HCW

T

E E

W

L
HCL

TYPE SLR RATINGS

Size

Rated
Capacity

[lbs]

Rated
Defl.
[in]

Spring
Const.
[lbs/in]

Spring
Color

Max. Hor.
Static

G Rating
 SLR-B-20
 SLR-B-26
 SLR-B-35
 SLR-B-50
 SLR-B-65
 SLR-B-85
 SLR-B-115
 SLR-B-150

20  
26  
35  
50  
65  
85  

115  
150  

2.40
2.18
2.20
2.20
2.10
2.10
2.00
2.00

8  
12  
16  
24  
31  
40  
57  
75  

Tan
White/Blue
Purple
White/Red
Brown
White/Blk
Silver
Orange

127.5 
98.1 
72.9 
51.0 
 39.2 
30.0 
22.2 
17.0 

 SLR-B2-210
 SLR-B2-290
 SLR-B2-450
 SLR-B2-680

210  
290  
450  
680  

2.12
2.00
2.00
2.00

99  
144  
224  
340  

Silver
Blue
Tan
Gray

12.1 
8.8 
5.7 
3.8 

 SLR-C2-125
 SLR-C2-170
 SLR-C2-210
 SLR-C2-260
 SLR-C2-330
 SLR-C2-460
 SLR-C2-610
 SLR-C2-880
 SLR-C2-1210
 SLR-C2-1540
 SLR-C2-1870

125  
170  
210  
260  
330  
460  
610  
880  

1210  
1540  
1870  

2.50
2.40
2.30
2.20
2.00
2.00
2.00
2.00
2.00
2.00
2.00

50  
70  
90  

120  
165  
230  
305  
440  
605  
770  
935  

Purple
Brown
Red
White
Black
Blue
Green
Gray
Silver
Gray *

Silver *

20.4 
15.0 
12.1 

9.8 
7.7 
5.5 
4.2 
2.9 
2.1 
1.7 
1.4 

Ratings at 50% additional travel to solid:
 SLR-B2-450
 SLR-B2-680

410  
565  

1.83
1.66

224  
340  

Tan
Gray

5.7 
3.8 

 SLR-C2-880
 SLR-C2-1210
 SLR-C2-1540
 SLR-C2-1870

800  
1010  
1285  
1560  

1.82
1.67
1.67
1.67

440  
605  
770  
935  

Gray
Silver
Gray *

Silver *

2.9 
2.1 
1.7 
1.4 

* with RED inner spring

TYPE SLR DIMENSIONS (inches)
Size L W H T MBD HCW HCL D E

 SLR-B & B2
 SLR-C2

 10 1/4
 10 1/4

4
4

7 1/2
7 1/2

1/2
1/2

5/8
5/8

2 3/4
2 3/4

9
9

5/8
5/8

1 3/8
1 3/8

SPRING DATA

Size
Spring

OD
Free

Height
Ratio
Kx/Ky

Ratio
OD/OH

B & B2
C2

2 3/8
2 7/8

4 1/2
5

0.55 - 0.90
0.63 - 0.85

0.95 - 1.48
0.96 - 1.15

All springs have additional travel to solid equal to 50% of the rated deflection.
Mounting types SLR-B2-450, B2-680, C2-880 thru C2-1870 show a minimum
25% of rated deflection additional travel to solid in the upper part of the table.
The last two rows in the  table show ratings at 50% additional travel.
Solid Spring Height = Free Height minus 1.5 times Rated Deflection.
Housing load ratings in G’s are based on tests with bolted connections to steel top and bottom. SLR
housings require uniform support under entire base plate. Tests were performed with one bolt in top plate
Horizontal and Vertical plotted Ratings are California OSHPD approved values having the OSHPD
Anchorage Preapproval Number R-0194. Testing and calculations were performed to meet OSHPD
criteria. To use approved OSHPD rated load curves:
1. Calculate Vertical and Horizontal Forces on mounting including translations and overturning moments.
2. Plot Horizontal Load vs Vertical Load. 
The point must fall within the area below the OSHPD curve.

DWN : CHKD: DATE : DWG NO. :
FORM S-231-4b 01/98

CERTIFICATION inch SPECIFIED DEFLECTION
  TAG :

1 : 6 :
  UNIT :

2 : 7 :
 PLAN VIEW OF MOUNT LOCATION :

3 : 8 :

4 : 9 :

5 : 10 :

Material for One Set : Sets Required

Ferrous
Spring Holder

MBD -Max
Bolt Diameter

"D" Tap - 2 Holes unless otherwise requested

Adjustment Bolt

Vertical Limit Stops-
Out of contact during
normal operation

Non-Skid Neoprene Pad-
When not using for seismic or
wind resistance, bolting to floor
is not neseccary

1/4" Neoprene
Acoustical Pad

Steel Spacer-
Removed after
adjustment

H

OSHPD R-0194
Rated Load Curves [LBS]

HORIZONTAL

45
º A

xis

VE
R

TI
C

AL

2550
SLR-B, -B2 & -C2

3500

4500

CERTIFIED FOR
JOB NAME :
CUSTOMER :
CUSTOMER P.O. :
MASON M.I. :
DWG. NO. :

TYPE

SLR
2" Deflection

B, B2 & C2 Series
Spring Mountings

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

350 Rabro Drive
Hauppauge, NY 11788

631/348-0282
FAX 631/348-0279

Info@Mason-Ind.com

2101 W. Crescent Ave., Suite D
Anaheim, CA 92801

714/535-2727
FAX 714/535-5738

Info@MasonAnaheim.com

NY Mailing Address: PO Box 410, Smithtown, NY 11787
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B

A

CERTIFICATION DATA

MATERIAL:

40
160

107
80

20
120

45
180

90

480
120

360

60

80

240

320

60
240

27
30

Load Deflection Curves

TYPE Super W
GS per SQUARE

FULL SIZED SHEETS

LOAD RATIN

Type Super W Dimensions

Hardness of Pad Material to be: DURO

mm inches

FORM S-403-1c 01/98

CERTIFIED FOR
JOB NAME
CUSTOMER
CUSTOMER P.O.
MASON M.I.
DWG. NO.

TYPE

                Waffle Pad

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

(Attachment 4 - Annex 4)
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NOTE:  SW PADS ARE TO BE EVENLY SPACED ON 
EACH SIDE.

See Page 2 for Me
















 
 
 
 
 
 
 
 
 






 





 
 
 
 













TYPE

FORM S-432 04/02

MASON INDUSTRIES, Inc.
Manufacturers of Vibration Control Products

 







CERTIFIED FOR
JOB NAME :
CUSTOMER :
CUSTOMER P.O. :
MASON M.I. :
DWG. NO. :

DWN : CHKD : DATE : DWG NO. :

CERTIFICATION DATA

 TAG :

UNIT :

 PLAN VIEW OF PAD LOCATION:

Neoprene
 Waffle Pad

W

5/16" Neoprene Waffle Pad

:

Type W Dimensions

Durometer of Pad Material to be: DURO

(Attachment 4 - Annex 4)

Page 934 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

57) Vibration Isolator 
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58) Painting 
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59) Emergency Stop Button 
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60) Motor Control Panel 
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61) Frequency Inverter & 
Harmonic Filter 
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1 How to Read this Design Guide

This Design Guide will introduce all aspects of the Advanced

Harmonic Filters for your VLT  FC Series Drive. It describes

Harmonics and how to mitigate them, provide installation

instructions and guidance about how to programme the

frequency converter.

Danfoss technical literature is also available online at

www.danfoss.com/BusinessAreas/DrivesSolutions/

Documentations/Technical+Documentation.

How to Read this Design Gui... AHF005/010 Design Guide

MG.80.C3.02 - VLT  is a registered Danfoss trademark 3
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2 Safety and Conformity

2.1.1 Symbols

Symbols used in this manual:

NOTE
Indicates something to be noted by the reader.

CAUTION

Indicates a general warning.

WARNING

Indicates a high-voltage warning.

Indicates default setting

Safety and Conformity AHF005/010 Design Guide
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22

(Attachment 4 - Annex 4)

Page 966 of 1291



2.1.2 Abbreviations 

Active Power P

Advanced Harmonic Filter AHF

Alternating current AC

American wire gauge AWG

Ampere/AMP A

Apparent Power S

Degrees Celsius C

Direct current DC

Displacement Power Factor DPF

Electro Magnetic Compatibility EMC

Drive FC

Gram g

Harmonic Calculation Software HCS

Hertz Hz

Kilohertz kHz

Local Control Panel LCP

Meter m

Millihenry Inductance mH

Milliampere mA

Millisecond ms

Minute min

Motion Control Tool MCT

Nanofarad nF

Newton Meters Nm

Nominal motor current IM,N

Nominal motor frequency fM,N

Nominal motor power PM,N

Nominal motor voltage UM,N

Parameter par.

Partial Weighted Harmonic

Distortion

PWHD

Point of Common Coupling PCC

Power Factor PF

Protective Extra Low Voltage PELV

Rated Inverter Output Current IINV

Reactive Power Q

Revolutions Per Minute RPM

Second s

Short circuit ratio RSCE

Total Demand Distortion TDD

Total Harmonic Distortion THD

Total Harmonic Current Distortior THiD

Total Harmonic Voltage Distortior THvD

True Power Factor TPF

Volts V

IVLT,MAX The maximum output current.

IVLT,N The rated output current

supplied by the frequency

converter.

Equipment containing electrical components

may not be disposed of together with domestic

waste.

It must be separately collected with electrical

and electronic waste according to local and

currently valid legislation.

MCC 101/102

Design Guide

2.1.3 CE Conformity and Labelling

What is CE Conformity and Labelling?

The purpose of CE labelling is to avoid technical trade

obstacles within EFTA and the EU. The EU has introduced the

CE label as a simple way of showing whether a product

complies with the relevant EU directives. The CE label says

nothing about the specifications or quality of the product.

The low-voltage directive (73/23/EEC)

Frequency converters must be CE labelled in accordance

with the low-voltage directive of January 1, 1997. The

directive applies to all electrical equipment and appliances

used in the 50 - 1000 V AC and the 75 - 1500 V DC voltage

ranges. Danfoss CE-labels in accordance with the directive

and issues a declaration of conformity upon request.

2.1.4 Warnings

WARNING

Improper installation of the filter or the frequency converter

may cause equipment failure, serious injury or death. Follow

this Design Guide and install according to National and Local

Electrical Codes.

WARNING

Never work on a filter in operation. Touching the electrical

parts may be fatal - even after the equipment has been

disconnected from the drive or motor.

WARNING

Before disconnecting the filter, wait at least the voltage

discharge time stated in the Design Guide for the

corresponding frequency converter to avoid electrical shock

hazard.

Safety and Conformity AHF005/010 Design Guide

MG.80.C3.02 - VLT  is a registered Danfoss trademark 5
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CAUTION

When in use the filter surface temperature rises. DO NOT

touch filter during operation.

CAUTION

To prevent resonances in the DC-link, it is recommended to

disable the dynamic DC-link compensation by setting par.

14-51 to OFF.Se chapter Ho to Programme the Frequency

Converter.

CAUTION

Temperature contactor must be used to prevent damage of

the filter caused by over temperature. An immediate stop or

a controlled ramp down within 30 seconds has to be

performed to prevent filter damage.

NOTE
Never attempt to repair a defect filter.

NOTE
The filters represented in this Design Guide are specially

designed and tested for operation with Danfoss frequency

converters (FC 102/202/301 and 302) Danfoss takes no

responsibility for the use of the filters with third party

frequency converters.

WARNING

Non - authorized removal of required cover, inappropriate

use, incorrect installation or operation, creates the risk of

severe injury to persons or damage to material assets.

CAUTION

All operations concerning transport, installation and

commissioning as well as maintenance must be carried out

by qualified, skilled personnel (IEC 60364 and CENELEC HD

384 or IEC 60364 and IEC-Report 664 or DIN VDE 0110.

National regulations for the prevention of accidents must be

observed).

NOTE
According to this basic safety information qualified skilled

personnel are persons who are familiar with the assembly,

commissioning and operation of the product and who have

the qualifications necessary for their occupation .

NOTE
The filters are components, that are designed for installation

in electrical systems or machinery.

When installing in machines, commissioning of the filters (i.e.

the starting of operation as directed) is prohibited until it is

proven, that the machine corresponds to the regulations of

the EC Directive 83/392/EEC (Machinery Directive); EN 60204

must be observed.

NOTE
Commissioning (i.e. starting operation as directed) is only

allowed when there is compliance with the EMC-Directive

89/336/EEC.

The filters meet the requirements of the Low-Voltage

Directive 73/23/EEC. The technical data and information on

the connection conditions must be obtained from the

nameplate and the documentation and must be observed in

all cases.

NOTE
The filter must be protected from inappropriate loads. In

particular; during transport and handling: Components are

not allowed to be bent. Distance between isolation must not

be altered. Touching of electronic components and contacts

must be avoided.

NOTE
When measuring on live filters, the valid national regulations

for the prevention of accidents (e.g. VBG 4) must be

observed.

The electrical installation must be carried out according to

the appropriate regulations (e.g. cable cross-sections, fuses,

PE-connection). When using the filters with frequency

converters without safe separation from the supply line (to

VDE 0100) all control wiring has to be included in further

protective measures (e.g. double insulated or shielded,

grounded and insulated).

NOTE
Systems where filters are installed, if applicable, have to be

equipped with additional monitoring and protective devices

according to the valid safety regulations e.g. law on technical

tools, regulations for the prevention of accidents, etc.

Safety and Conformity AHF005/010 Design Guide
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3 Introduction to Harmonics and Mitigation

3.1 What are Harmonics?

3.1.1 Linear Loads

On a sinusoidal AC supply a purely resistive loads (for

example an incandescent light bulb) will draw a sinusoidal

current, in phase with the supply voltage.

The power dissipated by the load is:

P = U × I

For reactive loads (such as an induction motor) the current

will no longer be in phase with the voltage, but will lag the

voltage creating a lagging true power factor with a value less

than 1. In the case of capacitive loads the current is in

advance of the voltage, creating a leading true power factor

with a value less than 1.

In this case, the AC power has three components: real power

(P), reactive power (Q) and apparent power (S). The apparent

power is:

S = U × I

(where S=[kVA], P=[kW] and Q=[kVAR])

In the case of a perfectly sinusoidal waveform P, Q and S can

be expressed as vectors that form a triangle:

S 2
= P 2

+ Q 2

The displacement angle between current and voltage is .

The displacement power factor is the ratio between the

active power (P) and apparent power (S):

DPF =
P
S

= cos(�)

3.1.2 Non-linear Loads

Non-linear loads (such as diode rectifiers) draw a non-

sinusoidal current. The figure below shows the current

drawn by a 6-pulse rectifier on a three phase supply.

A non-sinusoidal waveform can be decomposed in a sum of

sinusoidal waveforms with periods equal to integer multiples

of the fundamental waveform.

f (t) = � ah × sin(h �
1
t)

See following illustrations.

Introduction to Harmonics a... AHF005/010 Design Guide
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The integer multiples of the fundamental frequency 1 are

called harmonics. The RMS value of a non-sinusoidal

waveform (current or voltage) is expressed as:

IRMS = �
h=1

hmax
I
(h )
2

The amount of harmonics in a waveform gives the distortion

factor, or total harmonic distortion (THD), represented by the

ratio of RMS of the harmonic content to the RMS value of the

fundamental quantity, expressed as a percentage of the

fundamental:

THD = �
h=2

hmax ( Ih
I
1

)2 × 100 %

Using the THD, the relationship between the RMS current

IRMS and the fundamental current I1 can be expressed as:

IRMS = I
1

× 1 + THD 2

The same applies for voltage.

The true power factor PF ( ) is:

PF =
P
S

In a linear system the true power factor is equal to the

displacement power factor:

PF = DPF = cos(�)

In non-linear systems the relationship between true power

factor and displacement power factor is:

PF =
DPF

1 + THD 2

The power factor is decreased by reactive power and

harmonic loads. Low power factor results in a high RMS

current that produces higher losses in the supply cables and

transformers.

In the power quality context, the total demand distortion

(TDD) term is often encountered. The TDD does not charac-

terize the load, but it is a system parameter. TDD expresses

the current harmonic distortion in percentage of the

maximum demand current IL.

TDD = �
h=2

hmax ( Ih
IL

)2 × 100 %

Another term often encountered in literature is the partial

weighted harmonic distortion (PWHD). PWHD represents a

weighted harmonic distortion that contains only the

Introduction to Harmonics a... AHF005/010 Design Guide
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harmonics between the 14th and the 40th, as shown in the

following definition:

PWHD = �
h=14

40 ( Ih
I
1

)2 × 100 %

3.1.3 The Effect of Harmonics in a Power
Distribution System

The figure below shows an example of a small distribution

system. A transformer is connected on the primary side to a

point of common coupling PCC1, on the medium voltage

supply. The transformer has an impedance Zxfr and feeds a

number of loads. The point of common coupling where all

loads are connected together is PCC2. Each load is

connected through cables that have an impedance Z1, Z2,

Z3.

Harmonic currents drawn by non-linear loads cause

distortion of the voltage because of the voltage drop on the

impedances of the distribution system. Higher impedances

result in higher levels of voltage distortion.

Current distortion relates to apparatus performance and it

relates to the individual load. Voltage distortion relates to

system performance. It is not possible to determine the

voltage distortion in the PCC knowing only the load’s

harmonic performance. In order to predict the distortion in

the PCC the configuration of the distribution system and

relevant impedances must be known.

A commonly used term for describing the impedance of a

grid is the short circuit ratio Rsce, defined as the ratio

between the short circuit apparent power of the supply at

the PCC (Ssc) and the rated apparent power of the load

(Sequ):

Rsce =
Sce

Sequ

where Ssc =
U 2

Zsupply
 and Sequ = U × Iequ

The negative effect of harmonics is twofold:

• Harmonic currents contribute to system losses (in

cabling, transformer)

• Harmonic voltage distortion causes disturbance to

other loads and increase losses in other loads

3.2 Harmonic Limitation Standards and
Requirements

The requirements for harmonic limitation can be:

• Application specific requirements

• Requirements from standards that have to be

observed

The application specific requirements are related to a specific

installation where there are technical reasons for limiting the

harmonics.

For example on a 250 kVA transformer with two 110 kW

motors connected. One is connected direct on-line and the

other one is supplied through a frequency converter. If the

direct on-line motor should also be supplied through a

frequency converter the transformer will, in this case, be

undersized. In order to retrofit, without changing the

transformer, the harmonic distortion from the two drives has

to be mitigated using AHF filters.

There are various harmonic mitigation standards, regulations

and recommendations. Different standards apply in different

geographical areas and industries. The following four

commonly encountered standards will be presented:

• IEC61000-3-2

• IEC61000-3-12

• IEC61000-3-4

• IEEE 519

• G5/4
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IEC61000-3-2, Limits for harmonic current emissions

(equipment input current  16 A per phase)

The scope of IEC61000-3-2 is equipment connected to the

public low-voltage distribution system having an input

current up to and including 16 A per phase. Four emission

classes are defined: Class A through D. The VLT drives are in

Class A. However, there are no limits for professional

equipment with a total rated power greater than 1 kW.

IEC61000-3-12, Limits for harmonic currents produced by

equipment connected to public low-voltage systems with

input current >16 A and 75 A

The scope of IEC61000-3-12 is equipment connected to the

public low-voltage distribution system having an input

current between 16 A and 75 A. The emission limits are

currently only for 230/400 V 50 Hz systems and limits for

other systems will be added in the future. The emission limits

that apply for drives are given in Table 4 in the standard.

There are requirements for individual harmonics (5th, 7th,

11th, and 13th) and for THD and PWHD. Frequency

converters from the Automation Drive series (FC 102 HVAC,

FC 202 Aqua and FC 302 Industry) comply with these limits

without additional filtering.

IEC61000-3-4, Limits, Limitation of emission of harmonic

currents in low-voltage power supply systems for equipment

with rated current greater than 16 A

IEC61000-3-12 supersedes IEC61000-3-4 for currents up to 75

A. Therefore the scope of IEC61000-3-4 is equipment with

rated current greater than 75 A connected to the public low-

voltage distribution system. It has the status of Technical

report and should not be seen as an international standard. A

three-stage assessment procedure is described for the

connection of equipment to the public supply and

equipment above 75 A is limited to stage 3 connection based

on the load's agreed power. The supply authority may accept

the connection of the equipment on the basis of the agreed

active power of the load's installation and local requirements

of the power supply authority apply. The manufacturer shall

provide individual harmonics and the values for THD and

PWHD.

IEEE519, IEEE recommended practices and requirements for

harmonic control in electrical power systems

IEEE519 establishes goals for the design of electrical systems

that include both linear and nonlinear loads. Waveform

distortion goals are established and the interface between

sources and loads is described as point of common coupling

(PCC).

IEEE519 is a system standard that aims the control of the

voltage distortion at the PCC to a THD of 5 % and limits the

maximum individual frequency voltage harmonic to 3 %. The

development of harmonic current limits aims the limitation

of harmonic injection from individual customers so they will

not cause unacceptable voltage distortion levels and the

limitation of the overall harmonic distortion of the system

voltage supplied by the utility.

The current distortion limits are given in Table 10.3 in the

standard and depend on the ratio ISC/IL where ISC is the short

circuit current at the utility PCC and IL is the maximum

demand load current. The limits are given for individual

harmonics up to the 35th and total demand distortion (TDD).

Please note that these limits apply at the PCC to the utility.

While requiring individual loads to comply with these limits

also ensures the compliance at the PCC, this is rarely the

most economic solution, being unnecessarily expensive. The

most effective way to meet the harmonic distortion

requirements is to mitigate at the individual loads and

measure at the PCC.

However, if in a specific application it is required that the

individual drive should comply with the IEEE519 current

distortion limits, an AHF can be employed to meet these

limits.

G5/4, Engineering recommendation, planning levels for

harmonic voltage distortion and the connection of non-

linear equipment to transmission systems and distribution

networks in the United Kingdom

G5/4 sets planning levels for harmonic voltage distortion to

be used in the process of connecting non-linear equipment.

A process for establishing individual customer emission

limits based on these planning levels is described. G5/4 is a

system level standard.

For 400 V the voltage THD planning level is 5 % at the PCC.

Limits for odd and even harmonics in 400 V systems are

given in Table 2 in the standard. An assessment procedure

for the connection of non-linear equipment is described. The

procedure follows three stages, aiming to balance the level

of detail required by the assessment process with the degree

of risk that the connection of particular equipment will result

in unacceptable voltage harmonic distortion.

Compliance of a system containing VLT  frequency

converters depends on the specific topology and population

of non-linear loads. AHF can be employed to meet the

requirements of G5/4.

3.3 Harmonic Mitigation

To mitigate the harmonics caused by the frequency

converter 6-pulse recitifier several solutions exist and they all

have their advantages and disadvantages. The choice of the

right solution depends on several factors:

• The grid (background distortion, mains unbalance,

resonance and type of supply - transformer/

generator)

• Application (load profile, number of loads and load

size)

• Local/national requirements/regulations (IEEE519,

IEC, G5/4, etc.)

• Total cost of ownership (initial cost, efficiency,

maintenance, etc.)
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Harmonic solutions can be divided into two main categories:

passive and active. Where the passive solutions consist of

capacitors, inductors or a combination of the two in different

arrangements.

The simplest solution is to add inductors/reactors of typically

3 % to 5 % in front of the frequency converter. This added

inductance reduces the amount of harmonic currents

produced by the drive. More advanced passive solutions

combine capacitors and inductors in trap arrangement

specially tuned to eliminate harmonics starting from e.g. the

5th harmonic.

The active solutions determine the exact current that would

cancel the harmonics present in the circuit and synthesizes

and injects that current into the system. Thus the active

solution can mitigate the real-time harmonic disturbances,

which makes these solutions very effective at any load

profile. To read more about the Danfoss active solutions Low

Harmonic Drive (LHD) or Active Filters (AAF) please see MG.

34.Ox.yy and MG.90.Vx.yy.

Introduction to Harmonics a... AHF005/010 Design Guide

MG.80.C3.02 - VLT  is a registered Danfoss trademark 11

3 3

(Attachment 4 - Annex 4)

Page 973 of 1291



4 Introduction to Advanced Harmonic Filters

4.1 Operation Principle

The Danfoss Advanced Harmonic Filters (AHF) consist of a

main inductor L0 and a two-stage absorption circuit with the

inductors L1 and L2 and the capacitors C1 and C2. The

absorption circuit is specially tuned to eliminate harmonics

starting with the 5th harmonic and is specific for the

designed supply frequency. Consequently the circuit for 50

Hz has different parameters than the circuit for 60 Hz.

AHFs are available in two variants for two performance

levels: AHF005 with 5 % THiD (total current harmonic

distortion) and AHF010 with 10 % THiD. The strategy behind

the two levels is to offer a performance similar to 12 pulse

rectifiers with the AHF010 and a performance similar to 18

pulse rectifiers with AHF005.

The filter performance in terms of THiD varies as a function

of the load. At nominal load the performance of the filter

should be equal or better than 10 % THiD for AHF010 and 5

% THiD for AHF005.

At partial load the THiD has higher values. However, the

absolute value of the harmonic current is lower at partial

loads, even if the THiD has a higher value. Consequently, the

negative effect of the harmonics at partial loads will be lower

than at full load.

Example:

An 18.5 kW drive is installed on a 400 V/50 Hz grid with a 34

A AHF010 (type code AHF-DA-34-400-50-20-A).

Following values are measured for different load currents,

using a harmonic analyzer:

I line RMS [A] Fundamental

current at 50 Hz I1

RMS [A]

THiD [%] Total harmonic

current Ih RMS

[A]1

9.6 9.59 5.45 0.52

15.24 15.09 13.78 2.07

20.24 20.08 12.46 2.5

25.17 25 11.56 2.89

30.27 30.1 10.5 3.15

34.2 34.03 9.95 3.39

1)The total harmonic current has been calculated. The THiD

vs. load plot is shown in the following figure:

It can be observed that at partial load, 15 A, the THiD is

approximately 14 %, compared to 10 % at the nominal load

of 34 A. On the other hand, the total harmonic current is only

2.07 A at 15 A line current against 3.39 A harmonic current at

34 A line current. Thus, THiD is only a relative indicator of the

harmonic performance. The harmonic distortion of the

voltage will be less at partial load than at nominal load.

Factors such as background distortion and grid unbalance

can affect the performance of AHF filters. The specific figures

are different from filter to filter and the graphs below show

typical performance characteristics. For specific details a

harmonic design tool such as MCT 31 or Harmonic

Calculation Software (HCS) should be used.

Background distortion: The design of the filters aims to

achieve 10 % respectively 5 % THiD levels with a background

distortion of THvD = 2 %. Practical measurements on typical

grid conditions in installations with frequency converters

show that often the performance of the filter is slightly

better with a 2 % background distortion. However, the

complexity of the grid conditions and mix of specific

harmonics can not allow a general rule about the

performance on a distorted grid. Therefore we have chosen

to present worst-case performance deterioration character-

istics with the background distortion.
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Illustration 4.1 AHF005

Illustration 4.2 AHF010

Performance at 10% THvD has not been plotted. However,

the filters have been tested and can operate at 10% THvD

but the filter performance can no longer be guaranteed.

The filter performance also deteriorates with the unbalance

of the supply. Typical performance is shown in the graphs

below:

Illustration 4.3 AHF005

Illustration 4.4 AHF010

4.1.1 Power Factor

In no load conditions (the frequency converter is in stand-by)

the frequency converter current is negligible and the main

current drawn from the grid is the current through the

capacitors in the harmonic filter. Therefore the power factor

is close to 0, capacitive. The capacitive current is approxi-

mately 25 % of the filter nominal current (depends on filter

size, typical values between 20 and 25 %). The power factor

increases with the load. Because of the higher value of the

main inductor L0 in the AHF005, the power factor is slightly

higher than in the AHF010.

Following graphs show typical values for the true power

factor on AHF010 and AHF005.

Illustration 4.5 AHF005

Illustration 4.6 AHF010
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4.1.2 Capacitor Disconnect

If the specific application requires a higher power factor at

no-load and the reduction of the capacitive current in stand-

by, a capacitor disconnect should be used. A contactor

disconnects the capacitor at loads below 20 %. It is

important to note that the capacitors may not be connected

at full load or disconnected at no load.

It is very important to consider the capacitive current in the

design of applications where the harmonic filter is supplied

by a generator. The capacitive current can overexcite the

generator in no-load and low-load condition. The over-

excitation causes an increase of the voltage that can exceed

the allowed voltage for the AHF and the frequency

converter. Therefore a capacitor disconnect should always be

used in generator applications and the design carefully

considered.

Compared to multi-pulse rectifiers, passive harmonic filter

(such as AHF) are more robust against background distortion

and supply imbalance. However, the performance of passive

filters is inferior to the performance of active filters when it

comes to partial load performance and power factor. For

details about the performance positioning of the various

harmonic mitigation solutions offered by Danfoss, please

consult the relevant harmonic mitigation literature.
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5 Selection of Advanced Harmonic Filter

This chapter will provide guidance about how to choose the

right filter size and contains calculation examples, electrical

data and the general specification of the filters.

5.1 How to Select the Correct AHF

For optimal performance the AHF should be sized for the

mains input current to the frequency converter. This is the

input current drawn based on the expected load of the

frequency converter and not the size of the frequency

converter itself.

5.1.1 Calculation of the Correct Filter Size
Needed

The mains input current of the frequency converter (IFC,L) can

be calculated using the nominal motor current (IM,N) and the

displacement factor (Cos ) of the motor. Both values are

normally printed on the name plate of the motor. In case the

nominal motor voltage (UM,N) is unequal to the actual mains

voltage (UL), the calculated current must be corrected with

the ratio between these voltages as shown in the following

equation:IFC .L = 1.1 × IM ,N × cos(�) ×
UM,N

UL

The AHF chosen must have a nominal current (IAHF,N) equal to

or larger than the calculated frequency converter mains

input current (IFC,L).

NOTE
Do not oversize the AHF. The best harmonic performance is

obtained at nominal filter load. Using an oversized filter will

most likely result in reduced THiD performance.

If several frequency converters are to be connected to the

same filter, the AHF must be sized according to the sum of

the calculated mains input currents.

NOTE
If the AHF is sized for a specific load and the motor is

changed, the current must be recalculated to avoid

overloading the AHF.

5.1.2 Calculation Example

System mains voltage (UL): 380 V

Motor name plate power(PM): 55 kW

Motor efficiency ( M): 0.96

FC efficiency ( FC): 0.97

AHF effiency ( AHF)(worst case estimate): 0.98

Maximum line current (RMS):

PM × 1000

UL × �M × �FC × �AHF × 3
=

55 × 1000

380 × 0.96 × 0.97 × 0.98 × 3
= 91.57 A

In this case a 96 A filter must be chosen.
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5.2 Electrical Data

380 V - 415 V, 50 Hz
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380 V - 415 V, 60 Hz
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440 V - 480 V, 60 Hz
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5.2.1 Accessories

IP21/NEMA1 enclosure kits for the IP20 filters are available

and listed here:

Danfoss part number

IP21/NEMA1 kit for IP20

enclosure

130B3274 X1

130B3275 X2

130B3276 X3

130B3277 X4

130B3278 X5

130B3279 X6

130B3281 X7

130B3282 X8

The kit consists of two parts:

A top plate that prevents vertically falling drops of water and

dirt from entering the filter and a terminal cover ensuring

touch safe terminals. The terminal cover is prepared for

installation of a contactor for capacitor disconnect.

Enclosure type a

(mm)

b

(mm)

c

(mm)

d

(mm)

e

(mm)

X1 120 160 329.5 344.5 215.5

X2 190 180 433.5 448.5 257.5

X3 145 210 543.5 558.5 252

X4 230 230 573.5 558.5 343

X5 230 250 681.5 696.5 343

X6 300 270 681.5 696.5 410

X7 300 320 796.5 811.5 458.5

X8 400 350 796.5 811.5 553
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NOTE
The NEMA 1 cover is designed for the mounting of Danfoss

contactors.

When using non Danfoss contactors, please observe the

dimensions of the NEMA 1 terminal cover and ensure that

there is space for the contactor.

5.3 General Specification

5.3.1 General Technical Data

Supply voltage tolerance +/- 10 %

Supply frequency tolerance +5 %/-1.5 %

Overload capability 160 % for 60 seconds

Efficiency >0.98

THiD* AHF005 < 5 %

AHF010 < 10 %

Cos  of IL 0.5 cap at 25 % IAHF,N

0.8 cap at 50 % IAHF,N

0.85 cap at 75 % IAHF,N

0.99 cap at 100 % IAHF,N

1.00 cap at 160 % IAHF,N

Power derating Temperature - see derating

curve below.

1000 m altitude above sea

level < h < 2000 m = 5 % per

1000 m

NOTE
The reduction of the low harmonic current emission to the

rated THiD implies that the THvD of the non-influenced

mains voltage is lower than 2% and the ratio of short circuit

power to installed load (RSCE) is at least 66. Under these

conditions the THiD of the mains current of the frequency

converter is reduced to 10 % or 5 % (typical values at

nominal load). If these conditions are not or only partially

fulfilled, a significant reduction of the harmonic components

can still be achieved, but the rated THiD values may not be

observed.

Enclosure Type

Dimensions in mm

A (height) B (width) C (depth)

X1 332 190 206

X2 436 232 248

X3 594 378 242

X4 634 378 333

X5 747 418 333

X6 778 418 396

X7 909 468 449

X8 911 468 549

Table 5.1 Enclosure dimensions

5.3.2 Environmental Data

Surroundings

Ambient temperature

during full-scale

operation

5 C... + 45 C - without derating

5 C... + 60 C - with derating

Temperature during

storage/transport

-25 C... + 65 C - transport

-25 C... + 55 C - storage

Max. altitude above

sea level

1000 m (without derating)

Between 1000 m and 2000 m (with

derating)

Max. relative humidity Humidity class F without condensation - 5

% - 85 % - Class 3K3 (non-sondensing)

during operation

Insulation strength Overvoltage category lll according to

ENG61800-5-1

Packaging DIN55468 for transport packaging

materials

Illustration 5.1 Temperature derating curve
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6 How to Install

6.1 Mechanical Mounting

6.1.1 Safety Requirements of Mechanical
Installation

NOTE
Please observe the filter weight and ensure that proper

lifting equipment is used.

NOTE
When installing the filter use the lifting eyes on both sides to

lift the filter.

NOTE
Do not use other parts (terminals, enclosures, etc.).

6.1.2 Mounting

The filters are available in IP00 and IP20 and for both IP

ratings the following guidance must be followed during

installation:

• All filters must be mounted vertically with the

terminals at the bottom

• Do not mount the filter close to other heating

elements or heat sensitive material (such as wood)

IP00:

• The surface temperature of the IP00 filters can

exceed 70 C and a hot surface warning label is

placed on the filter

IP20:

• Top and bottom clearance is minimum 150 mm

• The surface temperature of the IP20 filters does not

exceed 70 C

• The filter can be side-by-side mounted with the

frequency converter and there is no requirement

for spacing between then

6.1.3 Recommendations for Installation in
Industrial Enclosures

To avoid high frequency noise coupling keep a minimum

distance of 150 mm (5.91 inches) to:

- mains/supply wires

- motor wires of frequency converter

- control- and signal wires (voltage range < 48 V)

To obtain low impedance HF-connections, grounding,

screening and other metallic connections (e.g. mounting

plates, mounted units) should have a surface as large as

possible to metallic ground. Use grounding and potential

equalisation wires with a cross section as large as possible

(min. 10 mm2) or thick grounding tapes. Use copper or

tinned copper screened wires only, as steel screened wires

are not suitable for high frequency applications. Connect the

screen with metal clamps or metal glands to the equalisation

bars or PE-connections.

Inductive switching units (relay, magnetic contactor etc.)

must always be equipped with varistors, RC-circuits or

suppressor diodes.

6.1.4 Ventilation

The filters are cooled by means of air circulation.

Consequently the air needs to be able to move freely above

and below the filter.

When mounting the filters in panels or other industrial

enclosures it must be ensured that there is a sufficient

airflow through the filter to reduce the risk of overheating

the filter and the surrounding components.

If other heat sources (such as frequency converters) are

installed in the same enclosure, the heat they generate also

needs to be taken into account when dimensioning the

cooling of the enclosure.

The filters have to be mounted on a wall in order to guide air

through the gap between the wall and the filter. In instal-

lations (e.g. panels) where the filter is mounted on rails, the

filter will not be sufficiently cooled because of false airflow

and therefore a back plate can be ordered separately. See

following illustration.
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Danfoss part number Back plate

130B3283 X1

130B3284 X2

130B3285 X3

130B3286 X4

130B3287 X5 and X6

130B3288 X7 and X8

6.2 Electrical Installation

6.2.1 Over Temperature Protection

The Danfoss harmonic filters AHF005 and AHF010 are all

equipped with a galvanic isolated switch (PELV) that is

closed under normal operating conditions and open if the

filter is overheated.

NOTE
The over temperature protection must be used to prevent

damage of the filter caused by over temperature. An

immediate stop or a controlled ramp down within max. 30 s

has to be performed to prevent filter damage.

There are many ways the switch can be used and one

example is to connect terminal A of the harmonic filter to

terminal 12 or 13 (voltage supply digital input, 24 V) of the

Danfoss frequency converter and terminal B to terminal 27.

Program digital input terminal 27 to Coast Inverse. The

frequency converter will coast the motor and thereby unload

the filter if an over temperature is detected. Alternatively use

terminal 12/33 and set par. 1-90 to motor terminal

protection.

NOTE
The maximum rating of the over temperature contactor is

250 V AC and 10 A.

6.2.2 Capacitor Disconnect

The power factor of the harmonic filter AHF 005/010 is

decreasing with decreasing load. At no load the power factor

is zero and the capacitors produce leading current of approx-

imately 25 % of rated the filter current. In applications where

this reactive current is not acceptable the terminals X3.1,

X3.2, X3.3 and X4.1, X4, X4.3 provide access to the capacitor

bank, so it can be disconnected.

Default (on delivery) the wiring will shorten terminal X3.1

with X4.1, X3.2 with X4.2 and X3.3 with X.4.3. In the case that

no capacitor disconnect is required, no changes should be

made to these shorted terminals.

If a disconnection of the capacitors is required a three-phase

contactor should be placed between terminals X3 and X4. It

is recommended to use AC3 contactors.

How to Install AHF005/010 Design Guide
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NOTE
It is not allowed to use one common 3 poled contactor with

several paralleled Advanced Harmonic Filters.

NOTE
The AHF filters in stand-by and under low load conditions,

when the capacitors are not disconnected, boost the input

voltage with up to 5 %. That means that the voltage at the

drive terminals is up to 5 % higher than the voltage at the

input of the filter. This should be considered at the design of

the installation. Special care should be taken in 690 V

applications where the voltage tolerance of the drive is

reduced to + 5 %, unless a capacitor disconnect is used.

NOTE
Only switch the contactor at less than 20 % output power.

Allow minimum 25 s for the capacitors to discharge before

re-connecting

Current rating

380-415 V, 50 and

60 Hz

Current

rating

440-480 V,

60 Hz

Danfoss

Contactors for

AHF005 and

AHF010

Alternative

type AC3

A A Type

Contactor

rating1) KVAr

10 10 CI 9 1

14 14 CI 9 2

22 19 CI 9 4

29 25 CI 9 6

34 31 CI 16 7

40 36 CI 16 7

55 48 CI 16 9

66 60 CI 61 11

82 73 CI 61 15

96 95 CI 61 17

133 118 CI 61 22

171 154 CI 61 29

204 183 CI 61 36

251 231 CI 110 44

304 291 CI 110 51

325 355 CI 110 58

380 380 CI 110 66

480 436 CI 141 88

1) min. 50 % of the nominal load

How to Install AHF005/010 Design Guide
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6.2.3 Wiring

Supply voltage must be connected to the terminals X1.1,

X1.2 and X1.3. The frequency converter supply terminals L1,

L2 and L3 must be connected to the filter terminals X2.1,

X2.2 and X2.3

Paralleling of frequency converters

If several frequency converters are to be connected to one

harmonic filter, the connection method is similar to the

connection described above. The supply terminals L1, L2 and

L3 of the frequency converters must be connected to the

filter terminals X2.1, X2.2 and X2.3.

NOTE
Use cables complying with local regulations.

Paralleling of filters

If the mains input current of the frequency converter

exceeds the nominal current of the largest harmonic filter,

several harmonic filters can be paralleled to achieve the

necessary current rating – see Electrical Data tabels.

Supply voltage be connected to the terminals X1.1, X1.2 and

X1.3 of the filters. The frequency converter supply terminals

L1, L2 and L3 must be connected to the filters terminals X2.1,

X2.2 and X2.3

Terminals and cables

The following tabels show the terminal types, cable cross

section, tightening torque, etc.

 Main terminals Capacitor disconnect terminals

Current in A Clamp

mains

terminals

Cable cross-

section

Cable end Torque in

Nm

Clamp

capacitor

disconnect

terminals

Cable cross-

section

Cable end Torque in

Nm

10 WDU 6 0.5-10 mm2 cable end

sleeve

1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

14 WDU 6 0.5-10 mm2 cable end

sleeve

1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

22 WDU 6 0.5-10 mm2 cable end

sleeve

1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

29 WDU 6 0.5-10 mm2 cable end

sleeve

1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

34 WDU 16 1.5-25 mm2 cable end

sleeve

2.4 WDU 10 1.5-16 mm2 cable end sleeve 2.4

40 WDU 16 1.5-25 mm2 cable end

sleeve

2.4 WDU 10 1.5-16 mm2 cable end sleeve 2.4

55 WDU 16 1.5-25 mm2 cable end

sleeve

2.4 WDU 10 1.5-16 mm2 cable end sleeve 2.4

66 WDU 35 2.5-50 mm2 cable end

sleeve

4.5 WDU 16 1.5-16 mm2 cable end sleeve 2.4

82 WDU 35 2.5-50 mm2 cable end

sleeve

4.5 WDU 16 1.5-16 mm2 cable end sleeve 2.4

96 WDU 50 N 10-70 mm2 cable end

sleeve

6 WDU 16 1.5-16 mm2 cable end sleeve 2.4

133 WDU 50 N 10-70 mm2 cable end

sleeve

6 WDU 16 1.5-16 mm2 cable end sleeve 2.4

171 WFF 70 2.5-95 mm2 cable lug M8 12 WDU 35 2.5-50 mm2 cable end sleeve 4.5

204 WFF 70 2.5-95 mm2 cable lug M8 12 WDU 35 2.5-50 mm2 cable end sleeve 4.5

251 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

304 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

325 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

380 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

480 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

Table 6.1 380 - 415 V, 50 and 60 Hz
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 Main terminals Capacitor disconnect terminals

Current in A Clamp

mains

terminals

Cable cross-

section

Cable end Torque in

Nm

Clamp

capacitor

disconnect

terminals

Cable cross-

section

Cable end Torque in Nm

10 WDU 6 0.5-10 mm2 cable end sleeve 1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

14 WDU 6 0.5-10 mm2 cable end sleeve 1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

19 WDU 6 0.5-10 mm2 cable end sleeve 1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

25 WDU 6 0.5-10 mm2 cable end sleeve 1.6 WDU 2.5 0.5-4 mm2 cable end sleeve 0.8

31 WDU 16 1.5-25mm2 cable end sleeve 2.4 WDU 10 1.5-16 mm2 cable end sleeve 2.4

36 WDU 16 1.5-25mm2 cable end sleeve 2.4 WDU 10 1.5-16 mm2 cable end sleeve 2.4

48 WDU 16 1.5-25mm2 cable end sleeve 2.4 WDU 10 1.5-16 mm2 cable end sleeve 2.4

60 WDU 35 2.5-50 mm2 cable end sleeve 4.5 WDU 16 1.5-25 mm2 cable end sleeve 2.4

73 WDU 35 2.5-50 mm2 cable end sleeve 4.5 WDU 16 1.5-25 mm2 cable end sleeve 2.4

95 WDU 50 N 10-70 mm2 cable end sleeve 6 WDU 16 1.5-25 mm2 cable end sleeve 2.4

118 WDU 50 N 10-70 mm2 cable end sleeve 6 WDU 16 1.5-25 mm2 cable end sleeve 2.4

154 WFF 70 2.5-95 mm2 cable lug M8 12 WDU 35 2.5-50 mm2 cable end sleeve 4.5

183 WFF 70 2.5-95 mm2 cable lug M8 12 WDU 35 2.5-50 mm2 cable end sleeve 4.5

231 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

291 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

355 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

380 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

436 WFF 300 25-300 mm2 cable lug M16 60 WDU 95 N 16-150 mm2 cable end sleeve 20

Table 6.2 440 - 480 V, 60 Hz

6.2.4 Fuses

In order to protect the installation against electrical and fire

hazards, all filters in an installation must be short-circuit and

over-current protected according to national/international

regulations.

To protect both drive and filter please choose the type of

fuses recommended in the VLT  Design Guide. The

maximum fuse rating per filter size is listed below.

Filter current

Maximum size of fuse

380 V, 60 Hz

400 V, 50 Hz

460 V, 60 Hz

[A] [A] [A]

10 10 16

14 14 35

22 19 35

29 25 50

34 31 50

40 36 63

55 48 80

66 60 125

82 73 160

96 95 250

133 118 250

171 154 315

204 183 350

251 231 400

304 291 500

325 355 630

380 380 630

480 436 800

In applications where filters are paralleled it might be

necessary to install fuses in front of each filter and in front of

the drive.
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6.3 Mechanical Dimensions

6.3.1 Sketches

Illustration 6.1 X1 no fan
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Illustration 6.2 X2 internal fan
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Illustration 6.3 X2 external fan
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Illustration 6.4 X3 internal fan
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Illustration 6.5 X4 internal fan
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Illustration 6.6 X5 internal fan
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Illustration 6.7 X6 internal fan
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Illustration 6.8 X6 external fan
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Illustration 6.9 X7 internal fan
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Illustration 6.10 X7 external fan
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Illustration 6.11 X8 internal fan
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Illustration 6.12 X8 external fan
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6.3.2 Physical Dimension

Enclosure

type

Dimensions in mm

A (height) B (width) C (Depth)

X1 245 190 205

X2 350 230 248

X3 460 330 242

X4 490 330 333

X5 747 370 333

X6 778 370 400

X7 909 468 450

X8 911 468 550

6.3.3 Weight

 

AHF010 380 - 415 V, 50

Hz AHF005 380 - 415 V, 50 Hz

Curren

t rating

fram

e

weight

IP20

weight

IP00 frame weight IP20

weight

IP00

[A] size [kg] [kg] size [kg] [kg]

10 X1 12 8 X1 16 12

14 X1 13 9 X1 20 16

22 X2 22 17 X2 34 29

29 X2 25 20 X2 42 37

34 X3 36 30 X3 50 44

40 X3 40 33 X3 52 45

55 X3 42 35 X3 75 68

66 X4 52 45 X4 82 75

82 X4 56 47 X4 96 87

96 X5 62 52 X5 104 94

133 X5 74 64 X5 130 120

171 X6 85 74 X6 135 124

204 X6 105 94 X6 168 157

251 X7 123 106 X7 197 180

304 X7 136 120 X7 220 204

325 X7 142 126 X7 228 212

381 X7 163 147 X8 260 244

480 X8 205 186 X8 328 309

 AHF010 380 - 415 V, 60 Hz

AHF005 380 - 415 V, 60

Hz

Current

rating frame

weight

IP20

weight

IP00 frame

weight

IP20

weight

IP00

[A] size [kg] [kg] size [kg] [kg]

10 X1 12 8 X1 16 12

14 X1 13 9 X1 20 16

22 X2 22 17 X2 34 29

29 X2 25 20 X2 42 37

34 X3 36 30 X3 50 44

40 X3 40 33 X3 52 45

55 X3 42 35 X3 75 68

66 X4 52 45 X4 82 75

82 X4 56 47 X4 96 87

96 X5 62 52 X5 104 94

133 X5 74 64 X5 130 120

171 X6 85 74 X6 135 124

204 X6 105 94 X6 168 157

251 X7 123 106 X7 197 180

304 X7 136 120 X7 220 204

325 X7 142 126 X7 228 212

381 X7 163 147 X8 260 244

480 X8 205 186 X8 328 309

 AHF010 440 - 480 V, 60 Hz

AHF005 440 - 480 V, 60

Hz

Current

rating frame weight IP20

weight

IP00 frame

weight

IP20

weight

IP00

[A] size [kg] [kg] size [kg] [kg]

10 X1 12 8 X1 16 12

14 X1 13 9 X1 20 16

19 X2 22 17 X2 34 29

25 X2 25 20 X2 42 37

31 X3 36 30 X3 50 44

36 X3 40 33 X3 52 45

48 X3 42 35 X3 75 68

60 X4 52 45 X4 82 75

73 X4 56 47 X4 96 87

95 X5 62 52 X5 104 84

118 X5 74 64 X5 130 120

154 X6 85 74 X6 135 124

183 X6 105 94 X6 168 157

231 X7 123 106 X7 197 180

291 X7 136 120 X7 220 204

355 X7 163 126 X7 260 212

380 X7 178 147 X8 295 244

436 X8 205 186 X8 328 309
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7 How to Programme the Frequency Converter

7.1.1 DC-link Compensation Disabling

The FC series include a feature which ensures that the output

voltage is independent of any voltage fluctuation in the DC

link, e.g. caused by fast fluctuation in the mains supply

voltage. In some cases this very dynamic compensation can

produce resonances in the DC link and should then be

disabled. Typical cases are where AHF005/010 is used on

supply grids with high short circuit ratio. Fluctuations can

often be recognized by increased acoustical noise and in

extreme cases by unintended tripping. To prevent

resonances in the DC-link, it is recommended to disable the

dynamic DC-link compensation by setting par. 14-51 to off.

14-51  DC Link Compensation

Option: Function:

[0] Off Disables DC Link Compensation.

[1] * On Enables DC Link Compensation.

How to Programme the Freque... AHF005/010 Design Guide

42 MG.80.C3.02 - VLT  is a registered Danfoss trademark

77

(Attachment 4 - Annex 4)

Page 1004 of 1291



Index

A
Abbreviations 5

Active Filters 14

Apparent Power 7

B
Background Distortion 12

C
Capacitive Current 14

Capacitor Disconnect 14

CE Conformity and Labelling 5

D
DC Link Compensation 14-51 42

Derating 23

Displacement Angle 7

Displacement Power Factor 8

E
Efficiency 23

F
Fundamental Frequency 8

G
G5/4 9

General Warning 4

Generator 14

Grid Unbalance 12

Grounding 24

H
Harmonic Calculation Software 12

Harmonic Mitigation Standards 9

High-voltage Warning 4

I
IEC61000-3-2 9

IEC61000-3-4 9

IEEE 519 9

IP21/NEMA1 enclosure kits 22

L
Leading Current 25

M
MCT 31 12

N
Nominal Motor Current 15

Non-linear Loads 7

O
Over Temperature Protection 25

P
Partial Load 12

Partial Weighted Harmonic Distortion 8

Point Of Common Coupling 9

Power Factor 7, 14, 25

R
Reactive Power 7

Real Power 7

S
Screening 24

Short Circuit Ratio 9

T
The Low-voltage Directive (73/23/eec) 5

Total Current Harmonic Distortion 12

Total Demand Distortion 8

Total Harmonic Distortion (thd) 8

True Power Factor 8, 13

Index AHF005/010 Design Guide

MG.80.C3.02 - VLT  is a registered Danfoss trademark 43

(Attachment 4 - Annex 4)

Page 1005 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

62) CCMS Digital Input / Output Cable 

(Attachment 4 - Annex 4)

Page 1006 of 1291



(Attachment 4 - Annex 4)

Page 1007 of 1291



(Attachment 4 - Annex 4)

Page 1008 of 1291



(Attachment 4 - Annex 4)

Page 1009 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

63) CCMS Analogue Input / 
Output Cable 

(Attachment 4 - Annex 4)

Page 1010 of 1291



(Attachment 4 - Annex 4)

Page 1011 of 1291



(Attachment 4 - Annex 4)

Page 1012 of 1291



 
 
 
 
 

Technical Literature 
 
 
 

64) CCMS LAN Cable 

(Attachment 4 - Annex 4)

Page 1013 of 1291



(Attachment 4 - Annex 4)

Page 1014 of 1291



(Attachment 4 - Annex 4)

Page 1015 of 1291



(Attachment 4 - Annex 4)

Page 1016 of 1291



(Attachment 4 - Annex 4)

Page 1017 of 1291



(Attachment 4 - Annex 4)

Page 1018 of 1291



(Attachment 4 - Annex 4)

Page 1019 of 1291



(Attachment 4 - Annex 4)

Page 1020 of 1291



(Attachment 4 - Annex 4)

Page 1021 of 1291



(Attachment 4 - Annex 4)

Page 1022 of 1291



(Attachment 4 - Annex 4)

Page 1023 of 1291



(Attachment 4 - Annex 4)

Page 1024 of 1291



(Attachment 4 - Annex 4)

Page 1025 of 1291



(Attachment 4 - Annex 4)

Page 1026 of 1291



(Attachment 4 - Annex 4)

Page 1027 of 1291



(Attachment 4 - Annex 4)

Page 1028 of 1291



(Attachment 4 - Annex 4)

Page 1029 of 1291



(Attachment 4 - Annex 4)

Page 1030 of 1291



(Attachment 4 - Annex 4)

Page 1031 of 1291



(Attachment 4 - Annex 4)

Page 1032 of 1291



(Attachment 4 - Annex 4)

Page 1033 of 1291



(Attachment 4 - Annex 4)

Page 1034 of 1291



(Attachment 4 - Annex 4)

Page 1035 of 1291



(Attachment 4 - Annex 4)

Page 1036 of 1291



(Attachment 4 - Annex 4)

Page 1037 of 1291



(Attachment 4 - Annex 4)

Page 1038 of 1291



(Attachment 4 - Annex 4)

Page 1039 of 1291



(Attachment 4 - Annex 4)

Page 1040 of 1291



(Attachment 4 - Annex 4)

Page 1041 of 1291



(Attachment 4 - Annex 4)

Page 1042 of 1291



(Attachment 4 - Annex 4)

Page 1043 of 1291



(Attachment 4 - Annex 4)

Page 1044 of 1291



(Attachment 4 - Annex 4)

Page 1045 of 1291



(Attachment 4 - Annex 4)

Page 1046 of 1291



(Attachment 4 - Annex 4)

Page 1047 of 1291



(Attachment 4 - Annex 4)

Page 1048 of 1291



(Attachment 4 - Annex 4)

Page 1049 of 1291



(Attachment 4 - Annex 4)

Page 1050 of 1291



(Attachment 4 - Annex 4)

Page 1051 of 1291



(Attachment 4 - Annex 4)

Page 1052 of 1291



(Attachment 4 - Annex 4)

Page 1053 of 1291



(Attachment 4 - Annex 4)

Page 1054 of 1291



(Attachment 4 - Annex 4)

Page 1055 of 1291



(Attachment 4 - Annex 4)

Page 1056 of 1291



(Attachment 4 - Annex 4)

Page 1057 of 1291



(Attachment 4 - Annex 4)

Page 1058 of 1291



(Attachment 4 - Annex 4)

Page 1059 of 1291



(Attachment 4 - Annex 4)

Page 1060 of 1291



(Attachment 4 - Annex 4)

Page 1061 of 1291



(Attachment 4 - Annex 4)

Page 1062 of 1291



(Attachment 4 - Annex 4)

Page 1063 of 1291



(Attachment 4 - Annex 4)

Page 1064 of 1291



(Attachment 4 - Annex 4)

Page 1065 of 1291



(Attachment 4 - Annex 4)

Page 1066 of 1291



(Attachment 4 - Annex 4)

Page 1067 of 1291



(Attachment 4 - Annex 4)

Page 1068 of 1291



(Attachment 4 - Annex 4)

Page 1069 of 1291



(Attachment 4 - Annex 4)

Page 1070 of 1291



(Attachment 4 - Annex 4)

Page 1071 of 1291



(Attachment 4 - Annex 4)

Page 1072 of 1291



(Attachment 4 - Annex 4)

Page 1073 of 1291



(Attachment 4 - Annex 4)

Page 1074 of 1291



(Attachment 4 - Annex 4)

Page 1075 of 1291



(Attachment 4 - Annex 4)

Page 1076 of 1291



(Attachment 4 - Annex 4)

Page 1077 of 1291



(Attachment 4 - Annex 4)

Page 1078 of 1291



(Attachment 4 - Annex 4)

Page 1079 of 1291



(Attachment 4 - Annex 4)

Page 1080 of 1291



(Attachment 4 - Annex 4)

Page 1081 of 1291



(Attachment 4 - Annex 4)

Page 1082 of 1291



(Attachment 4 - Annex 4)

Page 1083 of 1291



(Attachment 4 - Annex 4)

Page 1084 of 1291



(Attachment 4 - Annex 4)

Page 1085 of 1291



(Attachment 4 - Annex 4)

Page 1086 of 1291



(Attachment 4 - Annex 4)

Page 1087 of 1291



(Attachment 4 - Annex 4)

Page 1088 of 1291



(Attachment 4 - Annex 4)

Page 1089 of 1291



(Attachment 4 - Annex 4)

Page 1090 of 1291



(Attachment 4 - Annex 4)

Page 1091 of 1291



(Attachment 4 - Annex 4)

Page 1092 of 1291



(Attachment 4 - Annex 4)

Page 1093 of 1291



(Attachment 4 - Annex 4)

Page 1094 of 1291



(Attachment 4 - Annex 4)

Page 1095 of 1291



(Attachment 4 - Annex 4)

Page 1096 of 1291



(Attachment 4 - Annex 4)

Page 1097 of 1291



(Attachment 4 - Annex 4)

Page 1098 of 1291



(Attachment 4 - Annex 4)

Page 1099 of 1291



(Attachment 4 - Annex 4)

Page 1100 of 1291



(Attachment 4 - Annex 4)

Page 1101 of 1291



(Attachment 4 - Annex 4)

Page 1102 of 1291



(Attachment 4 - Annex 4)

Page 1103 of 1291



(Attachment 4 - Annex 4)

Page 1104 of 1291



(Attachment 4 - Annex 4)

Page 1105 of 1291



(Attachment 4 - Annex 4)

Page 1106 of 1291



(Attachment 4 - Annex 4)

Page 1107 of 1291



(Attachment 4 - Annex 4)

Page 1108 of 1291



(Attachment 4 - Annex 4)

Page 1109 of 1291



(Attachment 4 - Annex 4)

Page 1110 of 1291



(Attachment 4 - Annex 4)

Page 1111 of 1291



(Attachment 4 - Annex 4)

Page 1112 of 1291



(Attachment 4 - Annex 4)

Page 1113 of 1291



(Attachment 4 - Annex 4)

Page 1114 of 1291



(Attachment 4 - Annex 4)

Page 1115 of 1291



(Attachment 4 - Annex 4)

Page 1116 of 1291



(Attachment 4 - Annex 4)

Page 1117 of 1291



(Attachment 4 - Annex 4)

Page 1118 of 1291



(Attachment 4 - Annex 4)

Page 1119 of 1291



(Attachment 4 - Annex 4)

Page 1120 of 1291



(Attachment 4 - Annex 4)

Page 1121 of 1291



(Attachment 4 - Annex 4)

Page 1122 of 1291



(Attachment 4 - Annex 4)

Page 1123 of 1291



(Attachment 4 - Annex 4)

Page 1124 of 1291



(Attachment 4 - Annex 4)

Page 1125 of 1291



(Attachment 4 - Annex 4)

Page 1126 of 1291



(Attachment 4 - Annex 4)

Page 1127 of 1291



(Attachment 4 - Annex 4)

Page 1128 of 1291



(Attachment 4 - Annex 4)

Page 1129 of 1291



(Attachment 4 - Annex 4)

Page 1130 of 1291



(Attachment 4 - Annex 4)

Page 1131 of 1291



(Attachment 4 - Annex 4)

Page 1132 of 1291



(Attachment 4 - Annex 4)

Page 1133 of 1291



(Attachment 4 - Annex 4)

Page 1134 of 1291



(Attachment 4 - Annex 4)

Page 1135 of 1291



(Attachment 4 - Annex 4)

Page 1136 of 1291



(Attachment 4 - Annex 4)

Page 1137 of 1291



(Attachment 4 - Annex 4)

Page 1138 of 1291



(Attachment 4 - Annex 4)

Page 1139 of 1291



(Attachment 4 - Annex 4)

Page 1140 of 1291



(Attachment 4 - Annex 4)

Page 1141 of 1291



(Attachment 4 - Annex 4)

Page 1142 of 1291



(Attachment 4 - Annex 4)

Page 1143 of 1291



(Attachment 4 - Annex 4)

Page 1144 of 1291



(Attachment 4 - Annex 4)

Page 1145 of 1291



(Attachment 4 - Annex 4)

Page 1146 of 1291



(Attachment 4 - Annex 4)

Page 1147 of 1291



(Attachment 4 - Annex 4)

Page 1148 of 1291



(Attachment 4 - Annex 4)

Page 1149 of 1291



(Attachment 4 - Annex 4)

Page 1150 of 1291



(Attachment 4 - Annex 4)

Page 1151 of 1291



(Attachment 4 - Annex 4)

Page 1152 of 1291



(Attachment 4 - Annex 4)

Page 1153 of 1291



(Attachment 4 - Annex 4)

Page 1154 of 1291



(Attachment 4 - Annex 4)

Page 1155 of 1291



(Attachment 4 - Annex 4)

Page 1156 of 1291



(Attachment 4 - Annex 4)

Page 1157 of 1291



(Attachment 4 - Annex 4)

Page 1158 of 1291



(Attachment 4 - Annex 4)

Page 1159 of 1291



(Attachment 4 - Annex 4)

Page 1160 of 1291



(Attachment 4 - Annex 4)

Page 1161 of 1291



(Attachment 4 - Annex 4)

Page 1162 of 1291



(Attachment 4 - Annex 4)

Page 1163 of 1291



(Attachment 4 - Annex 4)

Page 1164 of 1291



(Attachment 4 - Annex 4)

Page 1165 of 1291



(Attachment 4 - Annex 4)

Page 1166 of 1291



(Attachment 4 - Annex 4)

Page 1167 of 1291



(Attachment 4 - Annex 4)

Page 1168 of 1291



(Attachment 4 - Annex 4)

Page 1169 of 1291



(Attachment 4 - Annex 4)

Page 1170 of 1291



(Attachment 4 - Annex 4)

Page 1171 of 1291



(Attachment 4 - Annex 4)

Page 1172 of 1291



(Attachment 4 - Annex 4)

Page 1173 of 1291



(Attachment 4 - Annex 4)

Page 1174 of 1291



(Attachment 4 - Annex 4)

Page 1175 of 1291



(Attachment 4 - Annex 4)

Page 1176 of 1291



(Attachment 4 - Annex 4)

Page 1177 of 1291



(Attachment 4 - Annex 4)

Page 1178 of 1291



(Attachment 4 - Annex 4)

Page 1179 of 1291



(Attachment 4 - Annex 4)

Page 1180 of 1291



(Attachment 4 - Annex 4)

Page 1181 of 1291



(Attachment 4 - Annex 4)

Page 1182 of 1291



(Attachment 4 - Annex 4)

Page 1183 of 1291



(Attachment 4 - Annex 4)

Page 1184 of 1291



(Attachment 4 - Annex 4)

Page 1185 of 1291



(Attachment 4 - Annex 4)

Page 1186 of 1291



(Attachment 4 - Annex 4)

Page 1187 of 1291



(Attachment 4 - Annex 4)

Page 1188 of 1291



(Attachment 4 - Annex 4)

Page 1189 of 1291



(Attachment 4 - Annex 4)

Page 1190 of 1291



(Attachment 4 - Annex 4)

Page 1191 of 1291



(Attachment 4 - Annex 4)

Page 1192 of 1291



(Attachment 4 - Annex 4)

Page 1193 of 1291



(Attachment 4 - Annex 4)

Page 1194 of 1291



(Attachment 4 - Annex 4)

Page 1195 of 1291



(Attachment 4 - Annex 4)

Page 1196 of 1291



(Attachment 4 - Annex 4)

Page 1197 of 1291



(Attachment 4 - Annex 4)

Page 1198 of 1291



(Attachment 4 - Annex 4)

Page 1199 of 1291



(Attachment 4 - Annex 4)

Page 1200 of 1291



(Attachment 4 - Annex 4)

Page 1201 of 1291



(Attachment 4 - Annex 4)

Page 1202 of 1291



(Attachment 4 - Annex 4)

Page 1203 of 1291



(Attachment 4 - Annex 4)

Page 1204 of 1291



(Attachment 4 - Annex 4)

Page 1205 of 1291



(Attachment 4 - Annex 4)

Page 1206 of 1291



(Attachment 4 - Annex 4)

Page 1207 of 1291



(Attachment 4 - Annex 4)

Page 1208 of 1291



(Attachment 4 - Annex 4)

Page 1209 of 1291



(Attachment 4 - Annex 4)

Page 1210 of 1291



(Attachment 4 - Annex 4)

Page 1211 of 1291



(Attachment 4 - Annex 4)

Page 1212 of 1291



(Attachment 4 - Annex 4)

Page 1213 of 1291



(Attachment 4 - Annex 4)

Page 1214 of 1291



(Attachment 4 - Annex 4)

Page 1215 of 1291



(Attachment 4 - Annex 4)

Page 1216 of 1291



(Attachment 4 - Annex 4)

Page 1217 of 1291



(Attachment 4 - Annex 4)

Page 1218 of 1291



(Attachment 4 - Annex 4)

Page 1219 of 1291



(Attachment 4 - Annex 4)

Page 1220 of 1291



(Attachment 4 - Annex 4)

Page 1221 of 1291



(Attachment 4 - Annex 4)

Page 1222 of 1291



(Attachment 4 - Annex 4)

Page 1223 of 1291



(Attachment 4 - Annex 4)

Page 1224 of 1291



(Attachment 4 - Annex 4)

Page 1225 of 1291



(Attachment 4 - Annex 4)

Page 1226 of 1291



(Attachment 4 - Annex 4)

Page 1227 of 1291



(Attachment 4 - Annex 4)

Page 1228 of 1291



(Attachment 4 - Annex 4)

Page 1229 of 1291



(Attachment 4 - Annex 4)

Page 1230 of 1291



(Attachment 4 - Annex 4)

Page 1231 of 1291



(Attachment 4 - Annex 4)

Page 1232 of 1291



(Attachment 4 - Annex 4)

Page 1233 of 1291



(Attachment 4 - Annex 4)

Page 1234 of 1291



(Attachment 4 - Annex 4)

Page 1235 of 1291



(Attachment 4 - Annex 4)

Page 1236 of 1291



(Attachment 4 - Annex 4)

Page 1237 of 1291



(Attachment 4 - Annex 4)

Page 1238 of 1291



(Attachment 4 - Annex 4)

Page 1239 of 1291



(Attachment 4 - Annex 4)

Page 1240 of 1291



(Attachment 4 - Annex 4)

Page 1241 of 1291



(Attachment 4 - Annex 4)

Page 1242 of 1291



(Attachment 4 - Annex 4)

Page 1243 of 1291



(Attachment 4 - Annex 4)

Page 1244 of 1291



(Attachment 4 - Annex 4)

Page 1245 of 1291



(Attachment 4 - Annex 4)

Page 1246 of 1291



(Attachment 4 - Annex 4)

Page 1247 of 1291



(Attachment 4 - Annex 4)

Page 1248 of 1291



(Attachment 4 - Annex 4)

Page 1249 of 1291



(Attachment 4 - Annex 4)

Page 1250 of 1291



(Attachment 4 - Annex 4)

Page 1251 of 1291



(Attachment 4 - Annex 4)

Page 1252 of 1291



(Attachment 4 - Annex 4)

Page 1253 of 1291



(Attachment 4 - Annex 4)

Page 1254 of 1291



(Attachment 4 - Annex 4)

Page 1255 of 1291



(Attachment 4 - Annex 4)

Page 1256 of 1291



(Attachment 4 - Annex 4)

Page 1257 of 1291



(Attachment 4 - Annex 4)

Page 1258 of 1291



(Attachment 4 - Annex 4)

Page 1259 of 1291



(Attachment 4 - Annex 4)

Page 1260 of 1291



(Attachment 4 - Annex 4)

Page 1261 of 1291



(Attachment 4 - Annex 4)

Page 1262 of 1291



(Attachment 4 - Annex 4)

Page 1263 of 1291



(Attachment 4 - Annex 4)

Page 1264 of 1291



(Attachment 4 - Annex 4)

Page 1265 of 1291



(Attachment 4 - Annex 4)

Page 1266 of 1291



(Attachment 4 - Annex 4)

Page 1267 of 1291



(Attachment 4 - Annex 4)

Page 1268 of 1291



(Attachment 4 - Annex 4)

Page 1269 of 1291



(Attachment 4 - Annex 4)

Page 1270 of 1291



(Attachment 4 - Annex 4)

Page 1271 of 1291



(Attachment 4 - Annex 4)

Page 1272 of 1291



(Attachment 4 - Annex 4)

Page 1273 of 1291



(Attachment 4 - Annex 4)

Page 1274 of 1291



(Attachment 4 - Annex 4)

Page 1275 of 1291



(Attachment 4 - Annex 4)

Page 1276 of 1291



(Attachment 4 - Annex 4)

Page 1277 of 1291



(Attachment 4 - Annex 4)

Page 1278 of 1291



(Attachment 4 - Annex 4)

Page 1279 of 1291



(Attachment 4 - Annex 4)

Page 1280 of 1291



(Attachment 4 - Annex 4)

Page 1281 of 1291



(Attachment 4 - Annex 4)

Page 1282 of 1291



(Attachment 4 - Annex 4)

Page 1283 of 1291



(Attachment 4 - Annex 4)

Page 1284 of 1291



CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

21

Appendix IV – Spare Part List

10L Lubricating Oil for all plant and equipment
1 set spanner to fit nuts on fans, air handling unit & primary air unit
10 nos. of 6A HRC cartridge control fuse
5 numbers of white, amber, red & green indication lamps and red, green, black push
button respectively.
10 nos. of each type of pre filter and bag filter for AHU & PAU
1 no. gland packing mechanical seals for each pump
30 nos. fusible links
3 nos. electrothermal links
2 set each type of AHU & PAU motor belts
2 nos. pressure sensors, 2 nos. duct type and 2 nos. room type temperature sensors
5 nos. of 220V AC relays
1L of paint
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

22

Appendix V – Supplier Contact List
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Project : CIC Zero Carbon Building at Sheung Yee Road, Kowloon Bay, Kowloon
Trade : MVAC Installation
Title : Supplier Contact List

Company Name Company Address Contact Name Contact Tel.

1 Water Cooled Chiller Trane Taiwan Trane Hong Kong
12/F Dragon Centre, 79 Wing Hong Street,
Cheung Sha Wan, Kowloon, Hong Kong.

Tom Cheung (852) 3128 4756

2 Cooling Tower BAC PRC Oxprime (International) Limited
Room 901, Eastern Harbour Centre, 28 Hoi Chak
Street, Quarry Bay, Hong Kong.

Horace Lee (852) 2590 8088

3 Chilled Water Pump D.P. Greece

4 Condensing Water Pump D.P. Greece

5
Packaged Pressurization Unit and
Expansion Tank

Reflex Germany

6 Water Treatment Aquamag Hong Kong LeBlanc Water Treatment & Chemical Limited
Flat C, 15/F, Superluck Industrial Centre, Phase 2,
No. 57 Sha Tsui Road, Tsuen Wan, N.T., Hong
Kong.

Philip Ho (852) 2408 1740

7 Air Handling Unit / Primary Air Unit Savier PRC Welcome Air Tech Ltd.
Unit B300 Sea View Estate, No. 2 8 Watson Road,
North Point, Hong Kong.

Tong Ng (852) 2806 8316

8 Chilled Beam Flakwoods Sweden Gelec (HK) Ltd.
31/F, One Kowloon, 1 Wang Yuen Street,
Kowloon Bay, Hong Kong.

Rachel Lam (852) 2919 8383

9 Direct Expansion Split Type A/C Unit Daikin Thailand Chung Yuen E&M Ltd.
11/F Acme Building, 33 Nanking Street, Kowloon,
Hong Kong.

Arvy Wong (852) 2359 6373

10 Propeller Fan Gelec UK

11 Centrifugal Fan Nicotra PRC

12 In line Centrifugal Fan Ostberg / Nicotra PRC / Italy

13 Ceiling Fan Big ASS Fans PRC Big ASS Fans
800 Winchester Road, Lexington KT 40505
(ivanderveeken@bigassfans.com)

Ilse van der
Veeken

(859) 977 0715

Item Description Manufacturer

(852) 2919 8383

Country of Origin

NewWay Engineering Co., Ltd.
Flat F, 22/F, Luk Hop Industrial Building, 8 Luk
Hop Street, San Po Kong, Kowloon, Hong Kong.

H.C. Chan (852) 2325 6892

Supplier / Distributor

Gelec (HK) Ltd.
31/F, One Kowloon, 1 Wang Yuen Street,
Kowloon Bay, Hong Kong.

Daniel Cheung
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Project : CIC Zero Carbon Building at Sheung Yee Road, Kowloon Bay, Kowloon
Trade : MVAC Installation
Title : Supplier Contact List

Company Name Company Address Contact Name Contact Tel.
Item Description Manufacturer Country of Origin

Supplier / Distributor

14 Black Steel Pipe PSP South Korea

15 Black Steel Pipe Fittings PSF South Korea

16 Carbon Steel Pipes PSP South Korea

17 Galvanised Steel Pipe PSP South Korea

18 Galvanised Steel Pipe Fittings TM Thailand

19 Copper Pipe Kembla Australia

20 Copper Pipe Fittings Kembla Australia

21 Pipework Phenolic Foam Insulation Phenotherm PRC Fook Loong (HK) Ltd.
19/F, Skyline Tower, 18 Tong Mi Road, Mongkok,
Kowloon, Hong Kong.

Y.K. Ng (852) 2393 7773

22
Pipework Flexible Closed Cell
Elastomeric Insulation

Armflex PRC Oxprime (International) Limited
Room 901, Eastern Harbour Centre, 28 Hoi Chak
Street, Quarry Bay, Hong Kong.

Larry Ho (852) 2590 8088

Barry Ku (852) 2728 7237

Kembla (HK) Limited
16/F, Caltex House, 258 Hennessy Road,
Wanchai, Hong Kong.

Dennis Sheung (852) 2528 0999

Bun Kee (International) Ltd.
12/F, Phase 1, Austin Tower, 22 26 Austin
Avenue, Tsim Sha Tsui, Kowloon, Hong Kong.
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Project : CIC Zero Carbon Building at Sheung Yee Road, Kowloon Bay, Kowloon
Trade : MVAC Installation
Title : Supplier Contact List

Company Name Company Address Contact Name Contact Tel.
Item Description Manufacturer Country of Origin

Supplier / Distributor

23 Swing Check Valve Toyo Thailand

24 Dual Plate Check Valve Toyo Taiwan

25 Gate Valve Toyo Thailand / PRC

26 Globe Valve Toyo Thailand

27 Double Regulating Valve Honeywell
Czech Republic /

PRC

28 Pressure Gauge Wise Malaysia

29 Temperature Gauge Wise Korea

30 Flexible Connector (Water Side) Proco Indonesia

31 Ball Float Valve Pegler UK

32 Y Strainer Toyo PRC

33 Automatic Air Vent Caleffi Italy

34 Test Plug (Water Side) Sisco USA

35 Galvanized Steel Ductwork Moonstar Japan Wo Lee Steel Co. Ltd.
81 87, Tung Chau Street, Tai Kok Tsui, Kowloon,
Hong Kong

Alex Wu (852) 2393 0131

36 Duct Flexible Connector Ductflex PRC Sunwacork Insulation Material Supplies Ltd.
G/F., 58 60 Larch street, Tai Kok Tsui, Kowloon,
Hong Kong.

Ms. Lau (852) 2398 0288

Gate Way Valve & Fitting Ltd.
Flat A1, 4/F, Galaxy Factory Building, 25 27 Luk
Hop Street, San Po Kong, Kowloon, Hong Kong

Thomas Kwong (852) 2688 2666
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Project : CIC Zero Carbon Building at Sheung Yee Road, Kowloon Bay, Kowloon
Trade : MVAC Installation
Title : Supplier Contact List

Company Name Company Address Contact Name Contact Tel.
Item Description Manufacturer Country of Origin

Supplier / Distributor

37 Ductwork Flange Luen Ming PRC

38 Test Point (Air Side) Luen Ming PRC

39 Fusible Link K.W. PRC K Win Metal Works MFY. CO.
Flat H, 13/F, Yue Cheung Centre, 1 3 Wong Chuk
Yeung Street, Fotan, Shatin, Hong Kong

K.K. Ng (852) 9169 2953

40 Volume Control Damper Aerotech PRC

41 Motorized Volume Control Damper Aerotech PRC

42 Fire and Smoke Damper Ruskin Thailand Applied Technology International Ltd.
Unit 703, 7/F, Metro Centre II, 21 Lam Hing
Street, Kowloon Bay, Hong Kong

Henry Lau (852) 2881 6587

43 Fire Damper Luen Ming PRC
Luen Ming Pengshan Air Conditioning Factory
Limited

Flat 9, 7/F, Ricky Centre, 36 Chong Yip Street,
Kwun Tong, Kowloon, Hong Kong

K.H. Shum (852) 2797 2168

44 Bag Filter AAF PRC Eaxon Environmental Technology Co. Ltd.
Unit 8, 8/F, Westley Square, 48 Hoi Yuen Road,
Kwun Tong, Kowloon, Hong Kong

Jessica Tang (852) 3590 4656

45 Washable Filter AAF PRC Eaxon Environmental Technology Co. Ltd.
Unit 8, 8/F, Westley Square, 48 Hoi Yuen Road,
Kwun Tong, Kowloon, Hong Kong

Jessica Tang (852) 3590 4656

46 Fire Resistance Sealant Firetherm UK

47 Duct Sealant Foster USA

48
Sealing Strip for Access Panel, Fire
Damper & all Ductwork Cross Joint

AmTape PRC Talentech Ltd.
Units 2, 6 & 7, 5th Floor Wah Chun Industrial
Centre, 54 Tai Chung Road, Tsuen Wan, N.T.,
Hong Kong

Mr. Wong (852) 2741 5714

49 Air Grille & Air Lourve Aerotech PRC Aerotech Industrial Co. Ltd.
Unit 411, 4/F, Park Sun Building, 103 107 Wo Yi
Hop Road, Kwai Chung, N.T., Hong Kong

Can Li (852) 2421 3379

50 Duct Insulation Phenotherm PRC Fook Loong (HK) Ltd.
19/F, Skyline Tower, 18 Tong Mi Road, Mongkok,
Kowloon, Hong Kong.

Y.K. Ng (852) 2393 7773

K.H. Shum (852) 2797 2168
Luen Ming Pengshan Air Conditioning Factory
Limited

Flat 9, 7/F, Ricky Centre, 36 Chong Yip Street,
Kwun Tong, Kowloon, Hong Kong

Aerotech Industrial Co. Ltd.
Unit 411, 4/F, Park Sun Building, 103 107 Wo Yi
Hop Road, Kwai Chung, N.T., Hong Kong

Can Li (852) 2421 3379

Thermtech Building Products Ltd.
Room 11 12, 10/F, International Plaza, 20 Sheung
Yuet Road, Kowloon, Hong Kong

Ellan Ma (852) 2756 3837
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Project : CIC Zero Carbon Building at Sheung Yee Road, Kowloon Bay, Kowloon
Trade : MVAC Installation
Title : Supplier Contact List

Company Name Company Address Contact Name Contact Tel.
Item Description Manufacturer Country of Origin

Supplier / Distributor

51 Vibration Isolator IAC PRC Industrial Acoustic Company (H.K.) Ltd.
Suite 1601, 148 Electric Road, North Point, Hong
Kong

Issac Mok (852) 2528 1138

52 Duct Silencer Vibro Acoustics PRC Mason Industries (Hong Kong) Limited
Unit 1710, Fortress Tower, 250 King's Road, North
Point, Hong Kong

Wallace Chan (852) 2967 9639

53 Painting Flower Malaysia The China Paint Mfg. Co. (1932). Ltd.
31/F., CNT Tower, 338 Hennessary Road, Wan
Chai, Hong Kong

Mr. Chan (852) 2792 0663

54 Emergency Stop Button Schneider Electric Czech Republic Chung Hing Electric Co. Ltd.
Blk G&H, 3/F, Gematar Tower, 23 Man Lok Street,
Hung Hom, Kowloon, Hong Kong

Mr. Wong (852) 2363 5203

55 Motor Control Panel Union Best PRC Union Best Engineering Limited
Unit B, 5/F, Phase 3, Kwun Tong Industrial Centre,
448 458 Kwun Tong Road, Kowloon, Hong Kong

Lor Wai Leung (852) 2513 1890

56 Frequency Inverter Danfoss Denmark
Danfoss (Shanghai) Automatic Controls Co.
Ltd.

8/F, Gloucester Tower, The Landmark, 15 Queen's
Road Central, Hong Kong

Ringo Chin (852) 2517 3872

57 CCMS Digital Input/Output Cable BICC Ducab Dubai Polygon Cable Supplies Ltd.
Flat C, 5/F, Derrick Industrial Building, 49 Wong
Chuk Hang Road, Aberdeen, Hong Kong

Michael Lee (852) 2870 0922

58 CCMS Analogue Input/Output Cable Samson Cable PRC

59 CCMS Lan Cable Samson Cable PRC

Siemens Limited
22/F, Two Landmark East, 100 How Ming Street,
Kwun Tong, Hong Kong

Nelson Chow (852) 2870 7888
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