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

1. GENERAL INFORMATION

Project Title: Zero-Carbon Building at Sheung Yee Road, Kowloon Bay,
Kowloon

Site Address: Lot No. GLA-NK786, Junction of Sheung VYuet
Road,Kowloon Bay, Hong Kong

Sub-Contractor: Krueger Engineering (Asia) Ltd.

Telephone no.: 2860 7333

Project Completion: 22 June 2012

Maintenance Duration: 12 Months

2. DESCRIPTION OF SITE/ BUILDING

The project is a zero-carbon demonstration building with sustainable building and
system design. The site is located at lot no. GLA-NK786, junction of Sheung Yuet
Road, Kowloon Bay, Hong Kong.

The building comprises of the following:

- Basement level (B/F) for mechanical and electrical plantroom;
- Ground floor (G/F) with office area and multi-purpose room;
- Mezzanine floor (M/F) with exhibition area;

- Roof with PV panels;

- Landscape area with covered walkway and eco-cafe.
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Operation and Maintenance Manual

3. OPERATION AND MAINTEANCE 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

Page 4 of 1291
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

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 R407¢c, 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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Installation
Operation
Maintenance

Genie

CGWP Small Scroll Chiller
Cabinet Water Cooled Cold Generator
10~100 Tons

CGWP-SVX01B-EN
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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.

CGWP-SVX01B-EN
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Product Nomenclature

1,234 56,7 8 9 10 11 12 13 14 15

DIGIT 1,2,3,4 - Chiller Type DIGIT 9 - Development Sequence
CGWP = Water-cooled Scroll Chiller C = Third

DIGIT 5,6,7 - Model(nominal cooling capacity) ~ DIGIT 10 - Number of Compressors

010 D =Dual Compressors (010~030, 2circuits)
012 F=Four Compressors (040~100, 2circuits)
015

020 DIGIT 11 - Water Connection

025 R = Right Hand Side (standard)

030 L = Left Hand Side (010~060 only)

040

050 DIGIT 12 - Control

060 N=Traditional Electrical Control (Standard)
080 U = Microprocessor

090

100 DIGIT 13 - Future Use

N = No (Standard)
DIGIT 8 —Voltage

1 = 220V/60Hz/1Ph (Model 010 only) DIGIT 14 - Options

2 = 220V/60Hz/3Ph N = No (Standard)

3 = 380V/60Hz/3Ph S = Spring Isolator

4 = 440V/60Hz/3Ph

5 = 380V/50Hz/3Ph DIGIT 15 - Design Sequence
6 = 400V/50Hz/3Ph A = First

7 = 415V/50Hz/3Ph

© American Standard Inc. 2003 4 CGWP-SVX01B-EN
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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.

AIR /WATER COOLED CHILLER

% TRANE
|

MODEL / 7 ‘ SERIAL / #45%
Qry/ g8 AMPS / Bt LRA Kw
COMPRESSOR / EiE# ‘ ‘ ‘ ‘A ‘ ‘ A ‘ ‘
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Handling

Handling with suitable equipment.
The dimensions and weights are shown in

figure 2~3.

Weight for handling

Dim’s weight
Model (kg)
010 285
012 325
015 365
020 500
025 540
030 580
040 980
050 1060
060 1140
080 1900
090 2000
100 2100

© American Standard Inc. 2003
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Figure 2: Dimensions of CGWP010~030 (Dual Compressors)
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Figure 3: Dimensions of CGWP040~100 (Four Compressors)
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Figure 4: Inlet / Outlet Piping Recommendation
CGWP010~030
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© American Standard Inc. 2003
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Figure 5: Inlet / Outlet Piping Recommendation
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Figure 6: Inlet / Outlet Piping Recommendation
CGWP080~100
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Figure 7: Water Flow Rate - Pressure Drop Chart
flow rate of condenser 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.

© American Standard Inc. 2003

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.

12
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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 @ 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.

CGWP-SVX01B-EN
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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.

(Attachment 4 - Annex 4)
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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.

13

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.

CGWP-SVX01B-EN
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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.

© American Standard Inc. 2003

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.

14
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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.

CGWP-SVX01B-EN
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Figure 9: Electrical Wiring Diagram (1) — CGWP040~100

[EGEND RST 220/60/3 380/50/3 514
e G Uy w 380/60/3 400/50/3 i o

DESIGNATION DESCRIPTION - 440/60/3 415/50/3 /P /P
APR SYMEERFEESE Phase reversal protector &
COMP [ffEt% Compressor @ — Lifief1s
cos EIZFR Select switch o P MOTOR
CR SHENEEE Relay R : PROCTOR
CDFS 7BALKARERIR Condensing water flow switch TB‘ 000 ‘ /797 R
CHFS TKXFERIRA Chiller water flow switch Lnfstlszhrig
cDL BRI AEIETIE Condensing water flow indication LED MC1 OL1 Rt =
CHL IKKFEETSE Chiller water flow indication LED A St COMPT 3
FS1/2 FrERBARS (VUEEI) Freezestat (Refrigerant) = T 2| | (S
FU1/2 FrsREARA (akoXfEl) Freezestat (Water)
GL SEEETIE Running light MC2 OL2 Ry
GR TRIREEE Gear relay N NS W) m COMP.
HP1, HP2 =E53R High pressure switch pa— S@ COMP2
KC1/2/3/4 EREMAIERE Compressor motor thermostat N IS
LP1,LP2 {EEERARE Low pressure switch
MC1/2/3/4 [BiEMEHIEESE Compressor contactor MC3 OL3 Ry
MT-P1/2/3/4 [ERHEREIRSEIERE Compressor motor protection module 40/0—‘10;81 M
OL1/2/3/4 B iEKSBEERE Compressor overload relay “/0—” = 3 ~ )COMP3
RL1/2/3/4 EEEIETE Running lamp —To =
SW1/2/3/4 [E 5 ON / OFF B8R8 Compressor ON / OFF switch MC4 OL4 Ry
B Fifi5& Main power terminal block 40/0—,10781 M
TR1/2/3/4/5/6 |BEKIEEERE Compressor on time delay fo— Tt = 3 ~ ) COMP4
TS1/2/3/4 RERIF Temperature switch (Cooling) o—1
YL1/2/3/4 EBEHERIETIE Compressor fault light
YL5 EREFESIETIE Faultlight (Wrong phase)

BiEsIEE
®@®
0lB)
F&E TO CONTROL WIRING
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Figure 10: Electrical Wiring Diagram (2) — CGWP040~060

F3 T
= R

(OTE :
1. TRANSFORMER USED FOR 380V / 440V / 60Hz / 3Ph ONLY -
2. TRANSFORMER USED FOR 380V / 400V / 415V / 50Hz / 3Ph ONLY
3. APR USED FOR THREE PHASE ONLY

lo

B
—

—

’ R T
ﬂi 2 g
cos£ foe e i220V HA
APR 4 -
8 — e “
Bl - @
s g CHES  CDES 13 CRT [T

7 FUlgFST 5o HPT 9 LP1 10 KC!
AN P12 L

<, 11 OL 12 @'
°e 5
KC2 CR2
2 14 OL2 15 & 16
TR2
KC3
FUrsaiSzoatpe 4 19 310 Qg 20 g oy OFO

KC4 CR4
LS 4 23 @ 24 padi
TR4
SwWi1 2M
Swe % (TR1,
W 26 AM@
sw3 o7 au

(TR
Sw4 5M
| Sw 2 =

i 51 6M
T ®
@ @ @ @ TERMINAL BLOCK (#55) 2,3~ 5H / EREE5R) (ON/OFF REMOTE SWITCH)

6,7~ BANKHEFRMIEE (FLOW SWITCH CONTACT FOR COOLING WATER)

@@@@@ @ PS : DASH-LINE FOR FIELD WIRING, ALL THE TERMINAL-STRIPS ARE RESERVED

i BREDRXTEORE  BECRE
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Figure 11: Electrical Wiring Diagram (3)— CGWP080~100

: u
1. TRANSFORMER USED FOR 380V / 440V / 60Hz / 3Ph ONLY Fi
R T 2. TRANSFORMER USED FOR 330V /400V 415V /50Hz / 3Ph ONLY

T T 3. APR USED FOR THREE PHASE ONLY

S
] : lo
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[ .............. R T
C?O?f 2 : (APR—+ ®
[ APR@ 4 Tl 1220V B
TBEI%L ! 1T
o APR 5 COHFS G CDES 7 kUt o wp1 g tp1 10 KCT 44 oUt 1o 1 CR1 T
® F ® T T Py

~ R [
M1 M2 TRY
KC2 CR2
N L 15 @ 16
M1 M2
TR2

HP2 17 W 18 K919 Q13 20 o 21 CORS

!
MM X TRs
KC4 CR4
O 22 Ol4 23 24
S e
Swi1 oM
2
S S (TR1
\_o/ 26 i TRD)
SW3 27 M

G
wa
S 28 M

@@@@ TERMINAL BLOCK (##38) :2.3-0@:&/@535%55(ON/OFFREMOTESWHCH)

6,7~ HANKHERRIEE (FLOW SWITCH CONTACT FOR COOLING WATER)

@@@@@ @ PS : DASH-LINE FOR FIELD WIRING, ALL THE TERMINAL-STRIPS ARE RESERVED

i ERENERIEORE  BHCRE
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Diagram (1)— CGWP + SMM

iring

Electrical Wi

Figure 12
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Electrical Wiring Diagram (2)— CGWP + SMM

Figure 13
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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 2MQ.

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).

Table 1:Setting Points of Protecting Switches

General Start-Up

(Attachment 4 - Annex 4)

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
%= X1+X2+X3 ov= Max(ﬁx-m) n=1.2,3

X

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.

Control Description Electrical Designation | Contacts Open Contacts Close (Reset)

Discharge Pressure HP1, HP2 350 £ 7 Psig 250 £ 20 Psig

Suction Pressure LP1, LP2 45 + 4 Psig 60 + 4 Psig

Anti-Freeze (refrigerant side)-Model 010~060 only | FS1, FS2 -3°C+2.0C 3’C+2.0C

Anti-Freeze (water side) FU1, FU2 18°C+1.5°C 77C+1.5°C

CGWP010~030

Time Relay of Compressor #1 TR1 Normally Open, Time Closed | 2 mins

Time Relay of Compressor #2 TR2 Normally Open, Time Closed | 3 mins

Time Relay of Low Pressure TR3/4 Normally Open, Time Closed | 2 mins

Temperature Switch TS1/2 10°C/9.5°C 13'C/12.5°C

CGWP040~100

Time Relay of Compressor #1 TR1 Normally Open, Time Closed | 2 mins

Time Relay of Compressor #2 TR2 Normally Open, Time Closed | 4 mins

Time Relay of Compressor #3 TR3 Normally Open, Time Closed | 3 mins

Time Relay of Compressor #4 TR4 Normally Open, Time Closed | 5 mins

Time Relay of Low Pressure-Model 040~060 only | TR5/6 Normally Open, Time Closed | 6 mins

Temperature Switch TS1/2/3/4 11°C/10.5°C/10°C/9.5°C 14°C/13.5°C/13°C/125°C
© American Standard Inc. 2003 22 CGWP-SVX01B-EN
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Table 2: CGWP General Characteristic(60Hz)

ltem Model 010 012 | 015 | 020 | 025 | 030 | 040 | 050 | 060 | 080 | 090 | 100
Capacity (kW) 35.15 4218 | 52.72 | 7029 | 87.87 | 105.44 | 140.60 | 175.75 | 210.90 | 281.20 | 316.35 | 351.50
Compressor Scroll
Tons/Tons 5/5 6/6 | 7.5/7.5 | 10/10 | 10/15 | 15/15 | (10H0)(1010) | (10+18J(10+1) | (15+16)015+19) | (20+20)(20820) | (25¢250(20820) | (25¢25)(25+425)
Circuit 2 2 2 2 2 2 2 2 2 2 2 2
Load (%) 100-50-0 100-50-0|100-50-0 {100-50-0 { 100-60-0 | 100-50-0 | 1007550250 | 1004040300 | 1007580250 | 1007350280 | 1008040300 | 100758005
Volt-Phase 00V PHA0H: 220V/380V/440V-3Ph-60Hz
Input (kW) 8.76 | 817 953 | 12.80 | 1650 | 21.10 | 2520 | 33.00 | 4220 | 5040 | 68.00 | 76.00 | 85.00
220V 45 28.2 322 432 60.0 75.0 90.0 | 120.0 | 150.0 | 180.0 | 208.0 | 2356 | 263.2
RLA (A) 380V - 16.4 18.6 250 35.0 43.0 52.0 70.0 86.0 | 104.0 | 120.1 | 136.1 | 152.0
440v - 14.1 16.1 216 30.0 38.0 45.0 60.0 76.0 90.0 | 1040 | 117.8 | 1316
220V 158 99 13 151 295 450 465 355 525 555 616 730 757
LRA (A) 380V - 59 65 88 175 253 261 210 296 313 350 403 419
440v - 50 57 76 135 190 198 165 228 243 293 355 369
Type Brazed plate heat exchanger Shell and tube
Evap. |Water Flow (LPM) 100 120 150 200 250 300 400 500 600 800 900 1000
WPD (mH20) 4.6 4.2 45 53 4.2 55 53 4.2 55 6.0 6.0 7.0
Type Shell and tube
Cond. |Water Flow (LPM) 120 144 180 240 300 360 480 600 720 960 1080 | 1200
WPD (mH20) 20 22 20 25 32 3.7 25 32 37 5.0 6.0 6.0
Refrigerant R-22
R-22 Charge (kg) 4.0/4.0 4545 | 5.0/5.0 | 5.5/5.5 | 55/7.5 | 7.5/7.5 | 12112 | 1515 | 18/18 | 28/28 | 35/28 | 35/35
Oil Charge(L) SUNISO 4GS] 33 36 8.3 76 10.4 13.2 15.2 208 26.4 320 320 320
Type Powder paint housing
Dimension Length (mm) 1100 1230 1400 2000
Depth (mm) 450 550 1120 1050
Height (mm) 1180 1300 1310 1625
Oerating Weight (kg) 285 | 325 | 365 | 500 | s40 | 580 | 980 | 1060 | 1140 | 1900 | 2000 | 2100
Protection H/L pressure switches, Freezestat, Fusible plug, Overload, Adjustable temperature switch, Phase reversal switch.
Evap. Water Pipe in/out 11/2"FPT 2"FPT 21/2°FPT 3"FPT 4"Flange
Cond. Water Pipe in/out 11/2"FPT 2"FPT 2112"FPT 3"FPT 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.

23 CGWP-SVX01B-EN
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Table 3: CGWP General Characteristic(50Hz)

(Attachment 4 - Annex 4)

ltem Model | 010 | 012 | 015 | 020 | 025 | 030 | 040 | 050 | 060 | 080 | 090 | 100
Capacity (kW) 2929 | 3515 | 4393 | 5858 | 7323 | 8787 | 11717 | 14646 | 175.75 | 239.10 | 265.90 | 296.40
Compressor Scroll
Tons/Tons 5/5 6/6 7.5/7.5 | 1010 10/15 15115 | (10HO)[0H0) | (10+5)010¢18] | (15+IG)(15H15) | (L00JC20420) | (5+05)(20%00) | (25¢28)(25+05)
Circuit 2 2 2 2 2 2 2 2 2 2 2 2
Load (%) 100-50-0 | 100-50-0 | 100-50-0 | 100-50-0 | 100-60-0 | 100-50-0 | 007350250 | 1008040300 | 10755050 | (007560250 | 1008040340 | 100758054
Volt-Phase 380V/400V/415V-3Ph-50Hz
Input (kW) 6.94 8.10 11.06 14.03 1794 | 2142 | 28.05 | 3587 | 4284 | 5640 | 63.00 70.50
380V 14.1 16.1 216 30.0 38.0 45.0 60.0 76.0 90.0 100.8 114.3 127.8
RLA (A) 400V 134 15.3 205 285 36.1 42.8 57.0 722 85.6 95.6 108.3 121.1
415V 12.9 14.7 19.8 275 348 41.2 55.0 69.6 82.4 92.1 100.0 116.7
380V 50 57 76 135 190 198 165 228 243 290 352 366
LRA (A) 400V 50 57 76 135 190 198 165 228 243 290 352 366
415V 50 57 76 135 190 198 165 228 243 290 352 366
Type Brazed plate heat exchanger Shell and tube
Evap. |Water Flow (LPM)| 86 103 129 172 215 257 344 430 514 681 756 840
WPD (mH20) 36 26 3.0 34 2.7 3.6 34 27 36 4.2 4.6 49
Type Shell and tube
Cond. |Water Flow (LPM)| 100 120 150 200 250 300 400 500 600 817 907 1000
WPD (mH:0) 26 2.1 21 24 28 29 24 28 29 35 4.1 4.2
Refrigerant R-22
R-22 Charge (kg) 4.0/40 | 45/45 | 5.0/5.0 | 55/5.5 | 5575 | 7575 | 12/12 15/15 18118 | 28/28 | 35/28 35/35
0l Charge(L)[SUNISO 4GS]| 3.3 36 8.3 7.6 10.4 13.2 15.2 208 264 320 320 320
Type Powder paint housing
Dimensio Length (mm) 1100 1230 1400 2000
Depth (mm) 450 550 1120 1050
Height (mm) 1180 1300 1310 1625
Operating Weight (kg) | 285 | 325 | 365 | 500 | 540 | 580 | oso [ 1060 | 1140 [ 1900 [ 2000 | 2100
Protection H/L pressure switches, Freezestat, Fusible plug, Overload, Adjustable temperature switch, Phase reversal switch.
Evap. Water Pipe in/out 11/2"FPT 2"FPT 21/2°FPT 3"FPT 4"Flange
Cond. Water Pipe in/out 11/2°FPT 2"FPT 2112°FPT 3"FPT 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.
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Table 4: CGWP Performane Data (60Hz)

EW(C) 25 30 32 35 40

Model “\WC] kW Cooling Capaciy| Power Input ~ (Cooling Capacity| Power Input ~ |Cooling Capacity| Power Input ~ |Cooling Capaclty| Power Input | Cooling Capacty|  Power Input
CGWP010 5 34.17 7.22 32.91 7.93 32.23 8.31 31.40 8.78 29.91 9.61

) 7 36.61 7.39 35.15 8.17 3457 8.48 33.70 8.94 32.08 9.79
LPME:100 ™9 39.11 | 755 | 3763 | 832 | 37.07 | 862 | 3619 | 908 | 3446 | 995
LPMC:120 | 11 41,69 7.72 40.22 8.47 39.65 8.78 38.79 9.23 37.05 10.13
CGWP012 5 41.36 8.38 39.80 9.29 39.01 9.75 38.01 10.33 36.26 11.39
LPME:120 7 43.94 8.56 42.18 9.53 41.29 10.02 40.44 10.49 38.62 11.56

' 9 46.66 8.75 44.85 9.71 44.16 10.08 43.09 10.65 41.18 11.74
LPMC:144| 14 49.53 8.96 47.67 9.89 46.93 10.27 45.83 10.82 43.89 11.94
CGWP015 5 51.68 11.38 49.55 12.53 48.56 13.07 47.22 13.79 44.92 15.11
LPME:150 7 55.08 11.61 52.72 12.80 51.78 13.29 50.37 14.01 47.94 15.34

' 9 58.54 11.85 56.10 13.03 55.17 13.49 53.70 14.21 51.16 15.57
LPMC:180 | 14 62.11 12.10 59.63 13.26 58.64 13.73 57.18 14.42 54.56 15.82
CGWP020 5 68.73 14.56 66.27 16.25 65.29 16.93 63.81 17.96 61.12 19.90
LPME:200 7 72.83 14.81 70.29 16.50 69.28 17.17 67.72 18.23 64.95 20.15

' 9 76.91 15.08 74.32 16.75 73.28 17.40 71.70 18.47 68.82 20.41
LPMC:240 | 14 81.31 15.34 78.65 16.99 7717 17.66 75.90 18.73 72.90 20.68
CGWP025 5 85.75 18.76 82.61 20.77 81.35 21.57 79.44 22.80 76.04 25.08
LPME:250 7 90.87 19.24 87.87 21.10 86.55 21.90 84.54 23.15 81.01 25.42

' 9 96.65 19.43 93.11 21.42 91.73 22.21 89.64 23.48 85.92 25.79

LPMC:300 [ 11 102.36 19.77 98.85 21.75 96.80 22.56 95.20 23.85 91.32 26.16
CGWP030 5 102.77 22.51 98.94 24.79 97.41 25.70 95.06 27.09 90.96 29.67
LPME:300 7 108.92 23.21 105.44 25.20 103.82 26.11 101.36 27.52 97.07 30.09

' 9 116.40 23.33 111.89 25.59 110.19 26.50 107.58 27.94 103.02 30.56
LPMC:360 11 123.43 23.74 119.05 26.00 116.43 26.92 114.51 28.40 109.76 31.02
CGWP040 5 137.27 29.62 131.41 32.48 128.98 33.75 125.24 35.77 118.77 39.48
LPME:400 7 146.84 30.11 140.60 33.00 138.02 34.29 134.10 36.33 127.22 40.07

' 9 156.71 30.60 150.09 33.55 147.37 34.84 143.18 36.90 135.97 40.67
LPMC:480 [ 14 166.87 | 31.12 159.89 | 34.10 157.01 35.41 152.56 | 37.48 14494 | 4128
CGWP050 5 172.01 37.92 164.55 41.55 161.49 43.13 156.81 45.66 148.74 50.28
LPME:500 7 183.64 38.52 175.75 42.20 172.51 43.81 167.58 46.38 159.08 51.03

: 9 195.63 39.13 187.31 42.87 183.89 44.50 178.70 47.10 169.77 51.81
LPMC:600 11 207.98 39.76 199.23 43.56 195.63 45.21 190.16 47.83 180.79 52.59

CGWP060 5 206.57 45.38 197.49 49.64 193.78 51.51 188.13 54.48 178.51 59.88
LPME:600 7 220.45 46.06 210.90 50.40 207.00 52.28 201.03 53.30 190.90 60.77
) 9 234.80 46.75 224.74 51.17 220.63 53.08 214.36 56.13 203.72 61.66

LPMC:720 [ 4 24955 | 47.47 | 238.99 | 51.95 | 234.69 53.99 | 228.10 56.98 | 216.91 62.57
27500 | 60.20 | 261.40 | 67.10 | 256.00 | 69.80 | 247.80 | 74.00 | 23420 | 80.80

CGWP080 5
LPME:800 7 294.00 61.40 281.30 68.00 275.00 71.00 266.80 75.10 253.20 82.00
) 9 313.00 62.50 299.40 69.40 294.00 72.10 285.80 76.30 272.20 83.10

LPMC:960 [ 44 332.00 | 63.70 | 31840 | 70.60 | 313.00 | 73.30 | 304.80 | 7740 | 29130 | 84.30
CGWP090 5 309.30 | 67.30 | 29410 | 75.00 | 287.90 | 78.00 | 278.80 | 8270 | 263.50 | 90.30
LPME:900 7 330.70 | 68.60 | 31650 | 76.00 | 309.30 | 79.30 | 300.20 | 8390 | 28490 | 91.60

: 9 35210 | 69.90 | 336.80 | 77.60 | 330.70 | 80.60 | 321.60 | 8520 | 306.30 | 92.90
LPMC:1080[ 14 373.50 71.20 358.20 | 78.90 | 352.10 81.90 | 343.00 86.50 327.70 94.20

CGWP100 5 343.70 75.30 326.70 83.90 319.90 87.30 309.70 92.40 292.80 101.00
LPME:1000 7 367.50 76.70 351.60 85.00 343.70 88.70 333.50 93.90 316.50 102.50
’ 9 391.30 78.20 374.30 86.70 367.50 90.20 357.30 95.30 340.30 103.90

LPMC:1200] 1 41500 | 79.60 | 398.00 | 8820 | 39120 | 91.60 | 38110 | 96.80 | 364.10 | 105.40
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)
EW(C) 25 30 32 35 40

Model “\W(C] KW Cooling Capaciy| Power Input ~ (Cooling Capacity| Power Input ~ |Cooling Capacity| Power Input ~ |Cooling Capaclty| Power Input | Cooling Capacty |  Power Input
CGWP010 5 28.48 6.14 27.43 6.74 26.86 7.06 26.17 7.46 24.93 8.17
LPME:36 7 30.51 6.28 29.29 6.94 28.81 7.21 28.08 7.60 26.73 8.32

' 9 32.59 6.42 31.36 7.07 30.89 7.33 30.16 7.72 28.72 8.46
LPMC:100 | 11 34.74 6.56 33.52 7.20 33.04 7.46 32.33 7.85 30.88 8.61
CGWP012 5 34.47 7.12 33.17 7.90 32.51 8.29 31.68 8.78 30.22 9.68
LPME:103 7 36.62 7.28 35.15 8.10 34.41 8.52 33.70 8.92 32.18 9.83

' 9 38.88 7.44 37.38 8.25 36.80 8.57 35.91 9.05 34.32 9.98
LPMC:120 | 14 41.28 7.62 39.73 8.41 39.11 8.73 38.19 9.20 36.58 10.15
CGWP015 5 43.07 9.84 41.29 10.82 40.47 11.28 39.35 11.89 37.43 13.01
LPME:129 7 45.90 10.04 43.93 11.06 43.15 11.47 41.98 12.08 39.95 13.21

' 9 48.78 10.24 46.75 11.25 45.98 11.64 44.75 12.25 42.63 13.40
LPMC:150 | 14 51.76 10.46 49.69 11.44 48.87 11.84 47.65 12.43 45.47 13.62
CGWP020 5 57.28 12.38 55.23 13.81 54.41 14.39 53.18 15.27 50.93 16.92
LPME:172 7 60.69 12.59 58.58 14.03 57.73 14.59 56.43 15.50 54.13 17.13

' 9 64.09 12.82 61.93 14.24 61.07 14.79 59.75 15.70 57.35 17.35
LPMC:200 | 14 67.76 13.04 65.54 14.44 64.31 15.01 63.25 15.92 60.75 17.58
CGWP025 5 71.46 15.95 68.84 17.65 67.79 18.33 66.20 19.38 63.37 21.32
LPME:215 7 75.73 16.35 73.23 17.94 72.13 18.62 70.45 19.68 67.51 21.61

' 9 80.54 16.52 77.59 18.21 76.44 18.88 74.70 19.96 71.60 21.92
LPMC:250 | 11 85.30 16.80 82.38 18.49 80.67 19.18 79.33 20.27 76.10 22.24
CGWP030 5 85.64 19.13 82.45 21.07 81.18 21.85 79.22 23.03 75.80 25.22
LPME:257 7 90.77 19.73 87.87 21.42 86.52 22.19 84.47 23.39 80.89 25.58

' 9 97.00 19.83 93.24 21.75 91.83 22.53 89.65 23.75 85.85 25.98

LPMC:300 11 102.86 20.18 99.21 22.10 97.03 22.88 95.43 24.14 91.47 26.37
CGWP040 5 114.40 25.18 109.51 27.61 107.48 28.69 104.37 30.41 98.98 33.56
LPME:344 7 122.37 25.59 117.17 28.05 115.02 29.15 111.75 30.88 106.02 34.06

' 9 130.59 26.01 125.08 28.52 122.80 29.61 119.32 31.36 113.31 3457
LPMC:400 [ 14 139.06 | 26.45 133.24 | 28.98 130.84 | 30.10 12713 | 31.86 120.78 | 35.08
CGWP050 5 143.34 32.24 137.13 35.32 134.57 36.66 130.67 38.81 123.95 42.74
LPME:430 7 153.03 32.74 146.46 35.87 143.76 37.24 139.65 39.42 132.56 43.38

' 9 163.03 33.26 156.09 36.44 153.24 37.82 148.92 40.03 141.48 44.04
LPMC:500 11 173.32 33.80 166.03 37.02 163.03 38.43 158.46 40.66 150.66 44.70

CGWP060 5 172.14 38.58 164.58 42.20 161.48 43.78 156.78 46.31 148.76 50.90
LPME:514 7 183.70 39.15 175.75 42.84 172.50 44.44 167.52 47.00 159.08 51.65
’ 9 195.67 39.74 187.29 43.49 183.86 45.12 178.63 47.71 169.77 52.41

LPMC:600 [ 11 207.96 | 40.35 199.16 | 44.16 195.58 | 45.89 190.08 | 48.43 180.76 53.18

CGWP080 5 233.80 50.00 222.20 55.70 217.60 57.90 210.60 61.40 199.10 67.10
LPME:681 7 249.90 51.00 239.10 56.40 233.80 58.90 226.80 62.30 215.20 68.10
’ 9 266.10 51.90 254.50 57.60 249.90 59.80 242.90 63.30 231.40 69.00

LPMC:817 11 282.20 52.90 270.60 58.60 266.10 60.80 259.10 64.20 247.60 70.00

CGWP090 5 259.80 55.80 247.00 62.20 241.80 64.70 234.20 68.60 221.30 74.80
LPME:756 7 277.80 56.90 265.90 63.00 259.80 65.70 252.20 69.50 239.30 75.90
’ 9 295.80 57.90 282.90 64.30 277.80 66.80 270.10 70.60 257.30 77.00

LPMC:907 [ 14 313.70 59.00 300.90 | 6540 | 295.80 | 67.90 288.10 71.70 | 275.30 78.10

CGWP100 5 289.70 62.50 275.40 69.60 269.70 72.50 261.10 76.70 246.80 83.80
LPME:840 7 309.80 63.70 296.40 70.50 289.70 73.60 281.10 77.90 266.80 85.10
) 9 329.90 64.90 315.50 72.00 309.80 74.90 301.20 79.10 286.90 86.20

LPMC:1000] 14 34980 | 6610 | 33550 | 7320 | 32080 | 76.00 | 321.30 | 8030 | 306.90 | 87.50
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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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.

(Attachment 4 - Annex 4)
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Troubleshooting and Maintenance

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.

27

Annual Maintenance

1.

Perform all weekly and monthly
maintenance procedures.

. 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.

. If chiller is not piped to drain facilities,

make sure drain is clear to carry away
system water.

. 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.

. 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.

CGWP-SVX01B-EN
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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.

© American Standard Inc. 2003

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

(Attachment 4 - Annex 4)

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.

From Evaporator
—~—— Water Outlet

fobe

Shutoff
Valves

Circulating
Pump

— To Evaporator
Water Inlet

Cleaning
Solution
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Problem Diagnosis

A. Compressor neither starts nor hums

Symptom

Recommended action

1. No power

a. Check for disconnect switch open
b. Check for blown fuse

2. Unit locked out by reversal relay

Check the phase sequence

3. No call for cooling

a. Check for defective thermostat
b. Broken or improper control wiring

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

Check the protective devices as below and find out the reasons;
Flow S/W; O.L.; KC; HP; LP; FS.

5. Compressor contactor will not close

a. Check for open reset relay (CR1, CR2, CR3, CR4)
b. Check for defective thermostat

6. Compressor winding thermostat open

a. Check compressor amp. draw
b. See “compressor winding thermostat open ”

B. Compressor hums, but will not start

Symptom

Recommended action

1. Low voltage at compressor

a. Check for low line voltage
b. Check for defective compressor contactors

2. Defective compressor

a. Check for open motor winding
b. Check for excessive amp. draw on all phases

C. 2nd. stage compressor fails to start

Symptom

Recommended action

1. Time delay contacts fail to close

Replace time delay relay

2. No call for cooling

a. Check for defective thermostat
b. Check for improper control wiring

3. Locked out by reset relay

See Symptom A.

4. Compressor contactor will not close

See Symptom A.

D. Compressor runs continuously

Symptom

Recommended action

1. Unit undersized for load

Check cause of excessive load

2. Thermostat set point too low

Re-adjust thermostat setting

3. “Welded” contacts on compressor contactor

Repair or replace contactors

4. Leaky valves in compressor (indicated by abnormally low
discharge and high suction pressure)

Replace compressor

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

Find and repair leak
Recharge system

29
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E. Compressor motor winding thermostat open

(Attachment 4 - Annex 4)

Symptom

Recommended action

1. Excessive load on evaporator

a. Check for excessive water flow
b. Check for high return water temp

2. Lack of motor cooling

a. Check for improper expansion valve setting or faulty expansion
valve
b. Check for restriction in liquid line

3. Improper voltage at compressor

Check for low or imbalanced line voltage. loose power wiring or
defective compressor contactor.

F. Noisy compressor

Symptom

Recommended action

1. Damaged internal parts

Replace compressor

2. Liquid flood back (abnormally cold suction line and low superheat)

Check and adjust superheat

3. Liquid refrigerant in compressor at start-up

Check for refrigerant overcharge

G. System short of capacity

Symptom

Recommended action

1. Low charge

Add refrigerant

2. Clogged filter drier

Replace filter drier

3. Incorrect expansion valve setting

Readjust expansion valve

4. Expansion valve stuck or obstructed

Replace expansion valve

5. Low evaporator water flow

Check strainers. Adjust water flow

6. Non-condensibles in the system

Evacuate and recharge system

H. Suction pressure too low

Symptom

Recommended action

1. Short of refrigerant

Find and repair leak; recharge system

2. Thermostat set too low

Readjust thermostat

3. Low water flow

Check strainers and adjust balancing valve

4. Clogged filter drier Replace
5. Expansion valve faulty Replace
© American Standard Inc. 2003 30 CGWP-SVX01B-EN
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I. Suction pressure too high

(Attachment 4 - Annex 4)

% TRANE

Symptom

Recommended action

1. Excessive cooling load

Check for cause of excessive load

2. Expansion valve overfeeding

a. Verify remote bulb is properly attached
b. Adjust superheat setting

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

Replace compressor

J. Discharge pressure too low

Symptom

Recommended action

1. Shortage of refrigerant

Find and repair leak

2. Broken or leaky compressor discharge valve

Replace compressor

K. Discharge pressure too high

Symptom

Recommended action

1. Condenser water flow restricted

Check water flow, clean condenser

2. Air or non-condensible gas in system

Evacuate and recharge system

3. Refrigerant overcharge

Recover excess refrigerant

4. Excessive system load

Check cause
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* 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.

© American Standard Inc. 2003

Hardware
. |

Figure 16: Base Module
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Figure 17: Auxiliary Module

- N WwWh
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Function of keys 0 and 1

The key 1 is used to allow the start of the
COMPpressor.

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 V/
the following message appears

Kk ok x C k%% |

Press 1 time on the key +
Press 1 time on the key V
The following message appears

| coz NO |

Press on the key +
The following message appears

| co CLEAR |

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.

(Attachment 4 - Annex 4)
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Operation of the module

How to have access to the

menu A?
Press 1 time on the key VV
The following message appears

| Kok ok ok A ok k% |

Press 1 time on the key +
Chilled water set point is displayed.

| Ao Value 'C |

To have access to the following information,
press the key V/

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

Information contained in the menu A

AO01 Active water setpoint

AQ2 Evaporator water outlet mix
temperature

AO03 Circuit 1 evaporator water outlet
temperature

A04 Circuit 2 evaporator water outlet
temperature

AQ5 Air temperature

A06 Number of compressor A1 operating
hours

AQ07 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

33

How to have access to the

menu B?
Press twice on the key
The following message appears

kokokk B ok ok ok ok

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 V/

To change the value of these parameters,
press on the keys + or —

To exit this menu, press the key /A 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 t0 60.0°C by 0.1°C
increment. Default value 45.0.

BO03 Auxiliary water outlet temperature setpoint
Setting -26.0°C t0 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

BO05 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
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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 VV
The following message appears

| Kk k% C k%%

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 A\.

This menu is used also to reset the SMM
(see parapragh How to reset the SMM?)

© American Standard Inc. 2003

How to have access to the

menu D?
Press 4 times on the key V/
The following message appears

| Kk x D k% %k |

Press 1 time on the key +
The following message appears

| D01 None |

To change the value, press on the keys + or
To have access to the following parameters,
press on the key V

To change the values of these parameters,
press on the keys + or —.

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.

34
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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

Expected operation

Set point (‘C)
12
7
26 ?jO Outside temp.T’C)
Values to be programmed
Parameter Value
BO1 12,0
D01 Air
D02 20,0
D03 10,0
D04 -5,0

D09 Generic input type

0..10 Volts 0..10Vv
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
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D12 compressor lead-lag

Increasing fix
Decreasing fix

Start and hour balancing

Automatic inversion at each star

Default value

1-2

21
Auto
TRANE
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
orin limit

Circuit 2 not available
orin limit
Informational default
on unit

Default value

bit 0

bit 1

bit 2

bit 3

bit 4

bit 5

bit 6

Displayed
value

32

64

D14 Default 2 report type Displayed

value

Unit or circuit 1

manual reset default bit 0 1

Unit or circuit 2

manual reset default bit 1 2

Unit or circuit 1

automatic reset default  bit 2 4

Unit or circuit 2

automatic reset default ~ bit 3 8

Circuit 1 not available

orin limit bit 4 16

Circuit 2 not available

orin limit bit 5 32

Informational default

on unit bit 6 64

Default value 2

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.

35
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How to have access to the

menu E?
Press 5 times on the key V/
The following message appears

kokokk Eokokokok

Press 1 time on the key +
The saturated refrigerant temperature inside
circuit 1 evaporator is displayed.

EO1 Value °C

To have access to the following information,
press on the key V/

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

information contained in the menu E

EO01 Circuit 1 evaporator saturated
temperature

E02 Circuit 1 evaporator saturated pressure

EO03 Circuit 1 condenser saturated
temperature

E04 Circuit 1 condenser saturated pressure

EO05 Circuit 2 evaporator saturated
temperature

E06 Circuit 2 evaporator saturated pressure

EQ7 Circuit 2 condenser saturated
temperature

E08 Circuit 2 condenser saturated pressure

EQ9 Evaporator water inlet temperature

E10 Condenser water outlet temperature

E11 Condenser water inlet temperature

CGWP-SVX01B-EN
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Explanation of the fault codes

Displayed messages

Description

Action

| Service demand

Service request on the unit: one of the compressor configurated as presently has reached the value 1

Contact Trane Service Agency

replaced by their default value. Make the configuration.

| E2P par.chg When powering-up the module, one or more of the operating parameters in E2PROM was incorrect and | Check the configuration
has been corrected (default value). Check the configuration.

| XRAM par.chg When powering-up the module, one or more of the operating parameters in XRAM was incorrect and has | Check the configuration
been corrected (default value). Check the configuration.

| E2P par.prog. When powering-up the module, all the operating parameters in EPROM were incorrect and have beem | Check the configuration

A User ckt1 stop

Circuit 1 is forced to stop due to the operator's configuration(menu B04)

For info only. No necessary action

A User ckt2 stop

Circuit 2 is forced to stop due to the operator's configuration(menu B05)

For info only. No necessary action

A Ext. ckt1 stop

Circuit 1 is forced to stop due to an external cause, by the O/l input Auto/Stop 1.

For info only. No necessary action

A Ext. ckt2 stop

Circuit 2 is forced to stop due to an external cause, by the O/l input Auto/Stop 2.

For info only. No necessary action

A Rem. ckt1 stop

Circuit 1 is forced to stop by the serial link.

For info only. No necessary action

A Rem. ckt2 stop

Circuit 2 is forced to stop by the serial link.

For info only. No necessary action

A User unit stop

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)

For info only. No necessary action

A Ext. unit stop

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/I input Auto/Stop 1 and Auto/stop 2).

For info only. No necessary action

A Rem. unit stop

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.

For info only. No necessary action

A Operator stop

The unit is stopped by the operator who has prshed key 0.

For info only. No necessary action

| E2prom fault

A default occured when writing information in E2PROM.The value in memory may not be right and thus
corrected at next powering-up.

Switch off the SMM during 5 seconds

A Ckt1 limiting

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).

For info only. No necessary action

A Ckt2 limiting

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.

For info only. No necessary action

A Ckt1 HP limit.

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.

Check condenser cleaning and fan state.

A Ckt2 HP limit.

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.

Check condenser cleaning and fan state.

A Low ambience

The outdoor air temperature is lower than the low ambient setpoint.

For info only. No necessary action

A Ckt1 defrost

Circuit 1 is de-icing and thus preventing the operation of circuit 2 (if present)

For info only. No necessary action

A Ckt2 defrost

Circuit 2 is de-icing and thus preventing the operation of circuit 1

For info only. No necessary action

A EVP water flow

Loss of evaporator water flow during more than 2 sec. If one of the compressor was operating, then the
default LED is lit, if not, it is not lit.

Check chilled water pump state.

A Sensor 4 main

The customer analogical in put is configurated as 2..10V or 4..20 mA and the signal is lower than 1V or 2
mA.

Check configuration of parameter D09 and
analogic inlet.

A Sensor 11/0 2

Sensor 1 (air temperature) of module 1/0 2 is out of range (short circuit < 40°C, or circuit open > 80°C).

Change the sensor.

© American Standard Inc. 2003
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Displayed messages

Description

Action

A Sensor 11/03

Sensor 1 (condenser water outlet temperature) of module I/0 3 is out of range (short circuit < 40°C, or
circuit open > 80°C).

Change the sensor.

A Sensor 11/0 4

Sensor 1 (evaporator water inlet temperature) of module I/0 4 is out of range (short circuit < 40°C, or
circuit open > 80°C).

Change the sensor.

A Sensor 1 main

Sensor 1 (evaporator 1 water outlet temperature) of the main module is out of range (short circuit <
40°C, or circuit open > 80°C).

Change the sensor.

A Sensor 2 main

Sensor 2 (evaporator 1 refrigerant saturated temperature) of the main module is out of range (short
circuit < 40°C, or circuit open > 80°C).

Change the sensor.

A Sensor 3 main

Sensor 3 (evaporator 1 refrigerant saturated temperature) of the main module is out of range (short
circuit < 40°C, or circuit open > 80°C).

Change the sensor.

A Sensor 11/0 1

Sensor 1 (evaporator 2 water outlet temperature) of module I/0 1 is out of range (short circuit < 40°C, or
circuit open > 80°C).

Change the sensor.

A Sensor21/0 1

Sensor 2 (evaporator 2 refrigerant saturated temperature) of module 1/0 1 is out of range (short circuit <
40°C, or circuit open > 80°C).

Change the sensor.

A Sensor 31/0 1

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).

Change the sensor.

AComl/O 1 The main module does not communicate anymore with module I/O 1. Check the link wiring with this Check the link wiring
module as well as its address (circuit 2 board)

ACom /02 The main module does not communicate anymore with module 1/0 2. Check the link wiring with this Check the link wiring
module as well as its address (air-cooled unit board)

AComl/O3 The main module does not communicate anymore with module 1/0 3. Check the link wiring with this Check the link wiring
module as well as its address (reversible unit board)

ACom /0 4 The main module does not communicate anymore with module 1/0 4. Check the link wiring with this Check the link wiring

module as well as its address (option doard)

M Low ref.ckt1

Evaporator 1 refrigerant saturated temperature has overtaken the refrigerant low remperature setpoint.

Check expansion valve state and refrigerant load

M Low ref.ckt2

Evaporator 2 refrigerant saturated temperature has overtaken the refrigerant low remperature setpoint.

Check expansion valve state and refrigerant load

M Low water ckt1

Evaporator 1 water outlet temperature has overtaken the evaporator water low temperature setpoint.

Check chilled water flow

M Low water ckt2

Evaporator 2 water outlet temperature has overtaken the evaporator water low temperature setpoint.

Check chilled water flow

M Pressure ckt1

Circuit 1 has been put in consecutive stand-by too near: thus it is stopped.

Check condenser cleanliness

M Pressure ckt2

Circuit 2 has been put in consecutive stand-by too near: thus it is stopped.

Check condenser cleanliness

M Discharge ckt1

One of the circuit 1 compressors has operated during a too long period with a high discharge
temperature: thus it is stopped.

Check refrigerant load

M Discharge ckt2

One of the circuit 2 compressors has operated during a too long period with a high discharge
temperature: thus it is stopped.

Check refrigerant load

M Comp. A1 fault

The compressor A1 default I/O input shows a default.

Reset the overload relay of compressor A1

M Comp. B1 fault

The compressor B1 default /O input shows a default.

Reset the overload relay of compressor B1

M Comp. A2 fault

The compressor A2 default /0 input shows a default.

Reset the overload relay of compressor A2

M Comp. B2 fault

The compressor B1 default /O input shows a default.

Reset the overload relay of compressor B2

M ckt1 fault The compressor A1 and B1 default /0 inputs simultaneously show a default. Reset pressostat HP, circuit 1

M ckt2 fault The compressor A2 ( and B2 if present) default I/O inputs simultaneously show a default. Reset pressostat HP, circuit 2

M Unit fault All the present compressor default I/0 inputs simultaneouslyshow a default. Reset pressostats and thermal relays
Note :

The first letter of the displayed message indicates the type of default

|+ for information
A + automatic reset default
M ¢ manual reset defauit
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Table 6: Operator’s Maintenance Log

(Attachment 4 - Annex 4)

b WEEKLY MAINTENANCE INSPECTION
A COMPRESSOR(S) SIGHT GLASS/MOISTURE INDICATOR WATER TEMP. (°F)
T CIRCUIT 1 CIRCUIT 2 (2) CIRCUIT 1 CIRCUIT 2 (2) EVAP. COND. (4)
E OIL  |SUCT,(3)[DSCHG. OlL SUCT. [DSCHG.| REFRIG. | MOISTURE | REFRIG. | MOISTURE ent. | ve. | ent | e
LEVEL |PRESS.|PRESS.| LEVEL |PRESS. |PRESS.|CONDITION | LEVEL | CONDITION | LEVEL
ook aoK a0k aDRY aoK aDRY
aLow aLow U1 BUBBLES|OQWET U BUBBLES| O WET
ook aoK aokK aDRY aoK aDRY
aLow aLow U1 BUBBLES|QWET U BUBBLES| O WET
aoK aoK 10K aDRY aoK aDRY
aLow aLow 1 BUBBLES|QWET 0 BUBBLES| O WET
ook aoK a0k aDRY ook aDRY
aLow aLow 1 BUBBLES|QWET 0 BUBBLES| O WET
ook aoK a0k aDRY ook aDRY
aLow aLow 0 BUBBLES|OQWET 0 BUBBLES| O WET
ook aoK a0k aDRY ook aDRY
aLow aLow U BUBBLES|QWET 0 BUBBLES| O WET
ook aoK a0k aDRY ook aDRY
aLow aLow 0 BUBBLES|QWET 0 BUBBLES| O WET
ook aoK a0k aDRY ook aDRY
aLow aLow 0 BUBBLES|QWET 0 BUBBLES| O WET
ook aoK a0k aDRY aoK aDRY
aLow aLow 0 BUBBLES|QWET 0 BUBBLES| O WET
aoK aoK a0k tDRY aoK aDRY
aLow aLow 0 BUBBLES|OQWET 0 BUBBLES| O WET
aoK aoK 10K uDRY aoK aDRY
aLow aLow U1 BUBBLES|OQWET 0 BUBBLES| O WET
ook aoK a0k tDRY aoK aDRY
aLow aLow U1 BUBBLES|OQWET 0 BUBBLES| O WET
aoK aoK a0k aDRY aoK aDRY
aLow aLow U1 BUBBLES|QWET U BUBBLES| O WET
aoK aoK a0k aDRY aoK aDRY
aLow aLow 1 BUBBLES|OQWET U BUBBLES| O WET
aoK aoK aoK aDRY aoK aDRY
aLow aLow U BUBBLES|QWET 0 BUBBLES| O WET
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.
© American Standard Inc. 2003 38 CGWP-SVX01B-EN
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b WEEKLY MAINTENANCE INSPECTION
A COMPRESSOR(S) SIGHT GLASS/MOISTURE INDICATOR WATER TEMP. (°F)
T CIRCUIT 1 CIRCUIT 2 (2) CIRCUIT 1 CIRCUIT 2 (2) EVAP. COND. (4)
E OIL  [SUCT.(3)|DSCHG. OlL SUCT. [DSCHG.| REFRIG. | MOISTURE | REFRIG. | MOISTURE ent. | ve. L ent | e
LEVEL |PRESS.|PRESS.| LEVEL |PRESS.|PRESS.|CONDITION | LEVEL | CONDITION | LEVEL
aoK aoK aoK aDRY aoK 4 DRY
aLow aLow U BUBBLES| O WET U BUBBLES| JWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow U BUBBLES| U WET 0 BUBBLES| QWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| QWET
ook aoK aoK aDRY ook dDRY
aLow aLow 0O BUBBLES| O WET 0 BUBBLES| QWET
ook aoK aoK aDRY ook O DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| OQWET
ook aokK aoK aDRY ook 4DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| QWET
ook aokK ook aDRY ook dDRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| OQWET
ook aoK aoK aDRY ook 4 DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| OQWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| QWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| OQWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| OQWET
aoK aoK aoK uDRY aoK 4 DRY
aLow aLow 0 BUBBLES| O WET 0 BUBBLES| QWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow U BUBBLES| O WET U BUBBLES| JWET
aoK aoK aoK aDRY aoK 4 DRY
aLow aLow U BUBBLES| O WET U BUBBLES| JWET
ook aoK aoK aDRY aoK 4 DRY
aLow aLow U BUBBLES| O WET U BUBBLES| QWET
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.
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FM : 38631

1SO 9001 Qualified factory - Trane Taiwan

Literature Order Number CGWP-SVX01B-EN-1003
File Number CGWP-IOM-2
Supersedes CGWP-SVX01A-EN-0701
Stocking location Taipei, Taiwan

Since The Trane Company has a policy of continuous product improvement, it reserves the right to change design and
specifications without notice.
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EB-CMPN-10-A_EN

Operation Instruction EB-CMPN-10

Library Service Literature
Product Scroll Chiller

Model --

Literature Type Operation Instruction
Sequence A

Date 2010.01.

File No. EB-CMPN-10-A_EN
Supersedes New

Operation Instruction of

Programmable Logic Controller (PLC) with
Human Machine Interface (HMI) for

Scroll Chiller

CARRRRRWm
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HARDWARE

The components of controller include
Programmable Logic Controller Main Unit (PLC)
Temperature Input Module (Pt100)
Communication Board (RS-485, two ports)
Human Machine Interface (HMI)
Program (software) and Wiring

PLC Main Unit

Power input: 110~240VAC

Digital input

Digital output

Built-in serial communication port (Port 0): for program downloading and communication with HMI in
short distance. All communication ports are with TX (transmit) and RX (receive) display (LED). TX and RX
flash when in normal communication.

Expansion module or board can be mounted to achieve various functions.

Digital Input

Yy .-.ﬂ:wlnr B perrnen ST np e el pomeeen el SN PIY - acdemal aon e
Total 14 points, designated by e
X00~X13,detected by 24Vdc, to sense the T

on/off status of the inputs, typical wiring L e

scheme as the figure at right. The | T | i

Cearal Dzemor WMo

functions of the digital inputs are described 1
as below. The PLC upper part T =
corresponding LED will turn on if the digital - L |
input are sensed as close (on). R e ];_

o X00 [Remote Start / Stop (REMOTE)]
Hard wired with the switch to turn on and off chiller. Effective when the start source set
as Remote. Chiller starts when the start source set as Remote and X00 is on. Chiller
does not care X00 if start source set as Local. See screen [USER SETTING - 2]

o XO01 [external alarm (ALARM)]
Hard wired with the external alarm switch to stop the unit in emergency. OFF=alarm,
ON=normal.
o X02 [ice making (ICE)]

Hard wired with the ice making switch. OFF=chilled water application, ON=making ice.
When the chiller starts, relating setting allowed, and X02 ON, chiller will make ice at

EB-CMPN-10-A_EN 3 of 38
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full capacity until X02 breaks or the chilled entering water temperature reaches set
point. See screen [USER SETTING - 4]

o XO03 [evaporator normal (CHFS)]
Hard wired with chilled water flow switch, chilled pump contactor normal open contact,
or chilled water pump overload relay, etc., to make sure the evaporator water flow
normal. OFF=fault, ON=normal.

o X04 [condenser normal (CDFS or KF1+KF2+KF3+KF4)]
Water cooled model: Hard wired in series with cooling water flow switch, cooling water
pump contactor normal open contact, cooling water pump overload relay, or pump
overheat thermostat, etc., to make sure the condenser water flow normal.
Air cooled model: Hard wired in series with condenser fan overheat thermostat, or
condenser fan motor overload relay, etc., to make sure the condenser fan motor
normal. OFF=fault, ON=normal.

o X05 [power supply normal (APR)]
Series wired with power supply detection device, for example, phase checking relay,
voltage high relay, voltage low relay, etc., to make sure the power supply correct.
OFF=fault, ON=normal.

o X06 [Circuit 1 high pressure normal (HP1)]
Wired with refrigerant circuit 1 high pressure cutout, OFF=fault, ON=normal.

o XO07 [Circuit 1 low pressure and temperature normal (LP1+FS1)]
Wired with refrigerant circuit 1 low pressure cutout and freezestat. OFF=fault,
ON=normal.

o X08 [Compressor 1A normal (KC1+OL1)]
Wired with the circuit 1, first compressor thermostat and overload relay. OFF=fault,
ON=normal.

o X09 [Compressor 1B normal (KC2+0OL2)]
Wired with circuit 1, second compressor thermostat and overload relay. OFF=fault,
ON=normal.

o X10 [Circuit 2 high pressure normal (HP2)]
Wired with refrigerant circuit 2 high pressure cutout, OFF=fault, ON=normal.

o X11 [Circuit 2 low pressure and temperature normal (LP2+FS2)]
Wired with refrigerant circuit 2 low pressure cutout and freezestat. OFF=fault,
ON=normal.

o X12 [Compressor 2A normal (KC3+OL3)]

Wired with the circuit 2, first compressor thermostat and overload relay. OFF=fault,
ON=normal.

EB-CMPN-10-A_EN 4 of 38
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o X13 [Compressor 2B normal (KC4+0OL4)]
Wired with the circuit 2, second compressor thermostat and overload relay. OFF=fault,
ON=normal

Digital Output (Relay Output)
Total 10 outputs, designated by
Y0~Y9, are dry contact without
voltage in PLC. External wiring with
power is necessary to activate the
devices. Typical wiring is as the figure
at right. The functions of the digital
outputs are described as below. The
PLC lower part corresponding LED will
turn on if the digital outputs are
energized (on).
o Y00 [chiller running status (RUN)]
o Y01 [chiller fault status (FAULT) ]
o Y02 [pump start (PUMP) ]
o Y03 [cooling tower fan start / condenser fan 1st stage (CT or FAN1) ]

= Water cool model : to start the cooling tower fan motor
= Air cool model: to start the first stage condenser fan motor

o Y04 [compressor 1A start (CMP 1A) ]
o Y05 [compressor 1B start (CMP 1B) ]
o Y06 [compressor 2A start (CMP 2A) ]
o Y07 [compressor 2B start (CMP 2B) ]
o Y08 [condenser fan 2nd stage (FAN2) ]
o Y09 [condenser fan 34 stage (FAN 3) ]
Temperature Input Module
The module can be wired to maximum six Pt100 temperature sensors (3 wire type, DIN, 0=0.00385),

designated by PO~P5.
o PO [Chilled Leaving Water Temperature, circuit 1 (CL LWT - 1)]

EB-CMPN-10-A_EN 5 of 38
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o P1 [Chilled Leaving Water Temperature, circuit 2 (CL LWT —2)]
o P2 [Ambient Temperature (AMB)](Optional)

o P3 [Chilled Entering Water Temperature (CL EWT)] (Optional)
o P4 [Cooling Leaving Water Temperature (HT LWT)] (Optional)

o P5 [Cooling Entering water temperature (HT EWT)] (Optional)

Serial Communication Board
The unit is equipped with 2 serial communication ports, designated by Port 1 and Port 2. TX and RX lamps
besides each port can indicate the communication status. TX and RX lamps flash in normal communication.
Protocol can be set as FATEK or MODBUS (RTU slave). MODBUS protocol is universally adoptive most of
BAS system in the market place.

o Port 1: RS-485 interface, 3-pin removable plug, factory set as FATEK protocol

o Port 2 :RS-485 interface, 3-pin removable plug, factory set as MODBUS protocol

Analog Input Module (Optional)
The unit can be optionally equipped with Al module and maximum wired to six analog signal, designated by
10~15. 12 to 15 is to be wired with refrigerant pressure transducers with 4~20mA signal.

o 10 [Not Used]

o 11 [Not Used]

o 12 [Circuit 1 High Pressure]
o I3 [Circuit 1 Low Pressure]
o 4 [Circuit 2 High Pressure]

o 15 [Circuit 2 Low Pressure]

Human Machine Interface
o 5.7 STN LCD touch screen display

Mono, 16 shades of blue, display resolution 320x240
1 menu keypad and 5 keypads (F1~F5)
Front panel seal: IP65 /NEMA 4
Operation temperature 0~50°C, relative humidity 20~90%
24VDC power supply
2 communication ports

=  COM1: RS-232 and RS-485 interface, D9 female connector.

0 O O O O O
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COM2: RS-232, RS-422, and RS-485 interface, D25 female connector.

o 4 lamp indicators

Power lamp: light when power on.

COM1 lamp: COM1 lamp flashes when COM1 port is communicating with controller
normally. COM1 lamp flashes slowly when COM1 port loses communicating with
controller. [Not Used]

COM2 lamp: COM2 lamp flashes when COM2 port is communicating with controller
normally. COM2 lamp flashes slowly when COM2 port loses communicating with
controller.

Network lamp. [Not used.]

o Communication between HMI and PLC

Distance between HMI and PLC less than 5m: HMI uses COM2 to communicate
with PLC port 0.

Distance between HMI and PLC 4~500m: HMI uses COM2 to communicate with
PLC port 1.

o Description of HMI Dip Switches

Dip Switches Function

SW1 Reserved

SW2 Reserved

SW3 SwW4 Operation Mode

ON ON Runs user application

ON OFF Runs burn-in test program

OFF ON Updates BIOS

OFF OFF Runs bench test program

SW5 Communication Parameters

ON HMI uses parameters defined on the Configuration Screen for
controller communication

OFF HMI uses parameters defined in application program for controller
communication

SW6 Password

ON HMI asks the operator to enter a password after power-on self-test

OFF No password is required to start HMI

SW7 System Menu

ON HMI displays System Menu.

OFF HMI runs user application without displaying System Menu.

SW8 Default user level

ON The default user level is set to 1 if HMI requires no password to start its
application.

OFF The default user level is set to 9 if HMI requires no password to start its
application.

EB-CMPN-10-A_EN 7 of 38
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SW9
ON

COM1 Port
For RS485 this switch has to be set ON.

SW10
ON
OFF

COM2 Port
For RS485 this switch has to be set ON.
For RS422 this switch has to be set OFF.

Factory default setting:

EB-CMPN-10-A_EN

SW01=ON
SW02=ON
SW03=ON
SW04=0ON
SW05=0FF
SW06=0FF
SW07=0FF | oo
SW08=0FF
SW09=ON
SW10=ON

DC Power
Inlet COM

8 of 38
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MESSAGE

HMI is touch screen liquid crystal display (LCD). Touch screen to switch screen or adjust parameters.

Screen [Main -1] (start up screen)

£] m Report Setiing  |[¥]
e Touch panel A1 3Z and English to change
the language to traditional Chinese or Language: T X English
English. Chiller Mode: Contiuous Running
e Display chiller status, message may be Controlled by Cold Leaving Water Temp
o Wrong configuration setting...(1) Active Setnoint (0 - - - - - - i
o Stop by external fautt...(2) clive Setpoint (C)
o Stop by local panel ...(3) Actual Temperature(C) - ------- . 1
o Stop by remote switch...(4) Running Compressors - ------- -/ -#
o Running with fault...(5)
o Stop by chiller fault...(6) [ aTaRT Running... ~(®
o Running normal...(7)
o Running by timer /schedule...(8)
o Stop by timer /schedule...(9)
o Running part capacity...(10)
o Waiting making ice...(11)

e Display the chiller capacity control source, message may be
o Control by chilled leaving water temperature

Control by chilled entering water temperature

Control by cooling leaving water temperature

Control by cooling entering water temperature

Ice making

o O O O

e Display active set point and actual temperature
e Display quantity of running compressor / total compressor

* Touch panel “START" and “STOP" to start and stop the chiller if set as Local. Panel “START" and
‘STOP” are disabled if set chiller start as Remote. See screen [USER SETTING - 2]

» oy [ ” oy

e Touch panel "Main”, "Report’, "Setting”, "A ”, "V ”,to switch screen. Touch panel "A " to switch to
[TRANE] screen.

EB-CMPN-10-A_EN 9 of 38

Page 54 of 1291



(Attachment 4 - Annex 4)

EB-CMPN-10-A_EN

Screen [TRANE]

e Come up with TRANE brand in the screen.

e Touch panel "X” returns the previous screen. m"E

wenn frane. com

X
Screen [Main - 2]
e Display m Report Setting |§|
o Chiller run hour accumulated Run Hour Accurnulated - - - - - - HiH
o Chiller run hour after maintenance .
Run Hour After Maintenance - - - - it
e Display MH-DD-YY  HH:MM:33 Wednesday
o Date (month /day /year)
o Time (hour: minute: second)
o Day of week
e Display cause of wrong configuration setting,
ifany. | START Running...
e Touch panel "Main”, "Report’, "Setting’,
and” A" to switch screen.
Screen [Reports]
e Touch panel "» " to switch screen to: @ Main Reports Sefting
o [ Temperature Report ]
o [ Compressor Report | Temperature Report- - -------omvemnoo o E
o [Digital Input Status | Compressor Report - - - - - -cooooooooo - IE
o [ Digital Output Status ] nout Stat
o [ Temperature Trend ] MpUL Slatls = = oo mmmmm o mmmo oo e E
o [FaultLog] Output SttUs - - - - o - - oo oo @
° TOUCh panel ”Main”, ”Report”, ”setting", ” Temperature Trend Chart - -TTTTTTT-T-~.°~% E
A’ to switch screen. Fault Log ---------mmmmmmio - E
STOP Running... ~(®

EB-CMPN-10-A_EN 10 of 38
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Screen [Temperature Report]

e Display temperatures if the sensors are
installed.

o

o

Chilled Leaving Water

Temperature — Circuit 1

Chilled Leaving Water

Temperature — Circuit 2

Ambient Temperature (Optional)
Chilled Entering Water Temperature
(Optional)

WC model : Cooling Leaving Water
Temperature or

AC model: Condenser coil

temperature — circuit 1 (optional)
o Water cool model : Cooling Entering Water Temperature or
Air cool model: Condenser coil temperature — circuit 2 (optional)

Izl Temperature Report

Chilled Leaving Water Temp /Cirguit 1
Chilled Leawving Water Temp—Circuit 2
Ambient Temperature - - - - - ------
Chilled Entering Water Temperature
Cooling Leaving Water Temperature

Cooling Entering Water Temperature

it . &
“HitH .0
it 4
it 4
-Hi i
it 4

STOP

Running. ..

-~}

e Touchpanel” A" to switch to screen [Reports].

Screen [Compressor Report -1]

e Display compressor information if the
compressor is installed.

o

o O O O o

X3

S

Compressor 1A run hour
accumulated

Compressor 1B run hour
accumulated

Compressor 2A run hour
accumulated

Compressor 2B run hour
accumulated

Compressor 1A start count
Compressor 1B start count
Compressor 2A start count
Compressor 2B start count

“

[z]

Compressor Report -1

Um 2

Fun Hour

Compressor 14 GH##EEEEY

Compressor 1B HEHHEHE

Compressor 24 HHHHHHHHE

Compressor 2B R

Start Count
HE RS
HRHHRER Y
HRHHRER Y

#Ht G

Ny Run

START

ning... v

1 and 2 are designated for the refrigerant circuit. A and B are designated for the first and
second compressor of the tandem system.

e Touchpanel” A" to switch to screen [Reports].

EB-CMPN-10-A_EN
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Screen [Compressor Report - 2]

e Display total power consumption (kW) if El Compressor Report2 “ »
optional power module (FP610) is installed. Input Power (k) A e (%)
e Display power supply voltage (V) if optional Yoltage (V) LR
power module installed. Current [R] (&) #HHE 4§
Current [S] (A
e Display phase current (A) if optional power 15164 .
module installed. Current [T] (A) ¥
: , Watthour (kVY-H) M
e Display consumed watthour (kW-h) if
optional power module installed. [ eomr g <3

The communication setting of the power
module FP610 should be the same as PLC port 4,

Addr =1

Baud = 9600

Frame = N.8.2

Ct depend on the actual current transformer ratio. For example, set Ct = 40 if 200/5/1T.
rESEt = to reset the kW-h.

O O O O O

Touch panel ” A ™ to switch to screen [Report].

Screen [Compressor Report - 3]

e Display refrigerant pressure in psig and bar if 2 Compressor Reports |44 2 || PP 1
optional Al module and pressure transducer

are installed. High Pressure Low Pressure
o Circuit 1 High Pressure (psig, bar) _ _
o Circuit 1 Low Pressure (psig, bar) Cireuit 1 it (psig) —$HE (Dsig)
o Circuit 2 High Pressure (psig, bar) —t . (bar) -4 (bal)
o Circuit 2 Low Pressure (psig, bar) _ _
Cirewit 2 - (psig) -#itH (psig)
—Hit .8 (har) —HitH . # (bar)
) | START Running...
Screen [DIGITAL INPUT -1]
EB-CMPN-10-A_EN 12 of 38
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Display the descriptions and status of digital
inputs. Status can be observed also by the
LED on the upper part of PLC IN(X).

<< Note: Fault or normal depends on the digital
input status and configuration. >>

o X00 -- REMOTE, wired with remote
start switch, OFF=stop, ON=start.

o X01 -- External Alarm, OFF=fault,
ON=normal.

o X02 -- (ICE), OFF=chilled water,
ON=make ice.

Izl DIGITALINPUT -1 [4€ 3 | Db 2
¥0: Remote Start Switch - - - ---- - ON
1. External Alarm - -----eemeo oM
#27 Making lee Switch - - -------- OM
¥3: Chilled Water Flow Check ---- ON
4 Cooling Water Flow Check ---- 0N
STOP Running... ~(®

o X03 -- chilled water flow switch (CHFS), OFF=fault, ON=normal.
o X04 -- cooling water flow switch (CDFS)(WC model) , or condenser fan thermostat (KF)(AC

model). OFF=fault, ON=normal.

Touch panel ” A ” to switch to screen [Reports]. Touch panel “«€” and ‘® ” to switch to other screen

[DIGITAL INPUT].

Screen [DIGITAL INPUT -2]

Display the descriptions and status of digital
inputs. (cont.)

o X05 - power supply (APR), wired
with phase check relay, OFF=fault,
ON=normal.

o X06 - circuit 1 high pressure (HP1),
wired with high pressure cutout.
OFF=fault, ON=normal

o X07 —circuit 1 low pressure and
temperature (LP1 and FS1), wired
with low pressure cutout and
freezestat. OFF=fault, ON=normal.

o X08 —circuit 1, first compressor

2| oDemaLMNPUT-2 [T (M3
5 Power Check -------- oo oM
#B: Ckt 1 High Pressure Check - - M
A7 Ckt 1 LP and Freeze Check - - i
X8 Compresor 18 Check - - ------ M
59 Compresor 1B Check - - - ----- oM
STOP Running... v

(CMP 1A), wired with compressor thermostat and overload relay (KC1 and OL1). OFF=fault,

ON=normal.

o X09 -- circuit 1, second compressor (CMP 1B), wired with compressor thermostat and overload
relay (KC2 and OL2). OFF=fault, ON=normal.

Touch panel A ” to switch to screen [REPORT]. Touch panel ”<«€” and "» ” to switch to other screen

[DIGITAL INPUT].

EB-CMPN-10-A_EN
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Screen [DIGITAL INPUT -3]

e Display the descriptions and status of digital
inputs. (cont.)

o X10 --circuit 2 high pressure
(HP2),wired with high pressure
cutout. OFF=fault, ON=normal.

o X11 --circuit 2 low pressure and
temperature (LP2 and FS2), wired
with low pressure cutout and
freezestat. OFF=fault, ON=normal.

o X12 --circuit 2, first compressor
(CMP 2A), wired with compressor
thermostat and overload relay (KC3
and OL3). OFF=fault, ON=normal.

2 DIGITAL INPUT-3 |44 2 [(PP 1
#1000 Ckt. 2 High Pressure Check -~ ON

#11: Ckt 2 LP and Freeze Check -~ ON
#12:Compresor 28 Check - - ------ ]
#13:Compresor 2B Check - - ------ M
- STOP Running...

o X13 --circuit 2, second compressor (CMP 2B), wired with compressor thermostat and overload
relay (KC4 and OL4). OFF=fault, ON=normal.

e Touch panel "A " to switch to screen [REPORT]. Touch panel” «” and "» ” to switch to other screen

[DIGITAL INPUT].

Screen [DIGITAL OUTPUT - 1]

e Display the descriptions and status of digital
outputs. Status can be observed also by the
LED on the lower part of PLC OUT(Y).

o Y0 -Run Status (RUN)

o Y1 - Fault Status (FAULT)

o Y2 -water pump start (PUMP)

o Y3 - cooling tower fan motor start
(WC model), or condenser fan motor
first stage (AC model) (CT / FAN 1)

o Y4 -compressor 1A start (CMP 1A)

e Touch panel ” A" to switch to screen
[Reports]. Touch panel "«€” and " " to
switch to other screen [DIGITAL OUTPUT].

Screen [DIGITAL OUTPUT - 2]

e Display the descriptions and status of digital
outputs. (cont.):
o Y5 -compressor 1B start (CMP 1B)
o Y6 -- compressor 2A start (CMP 2A)

EB-CMPN-10-A_EN

Izl DIGITAL OUTPUT -1 I
Y0: Chiller Run Status --------- OM
¥1: Chiller Fault Status - - ------- ON
Y2 Water Pump Start - - ------ - - oM
Y3 Cooling Fan 1 Start -------- )
Y4 Compressor 1A Stat------- ]
STOP Running... ~(®
Izl OIGITAL OUTPUT -2 [
Wh Compressor 1B Start------ oM
¥B Compressor 28 Start------ )
¥ Compressor 2B Stat------ On
W& Cooling Fan 2 Start------- oM
Y3 Cooling Fan 3 Start - ------ ]
«| START Running...
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o Y7 -compressor 2B start (CMP 2B)

o Y8 - condenser fan second stage start (FAN 2) (AC model)
o Y9 -- condenser fan third stage start (FAN 3) (AC model)

e Touch panel” A" to switch to screen [REPORT]. Touch panel " <«€” and " ” to switch to other screen

[DIGITAL OUTPUT].

Screen [TREND REPORT]

e Touch panel " " to switch to the
corresponding trend chart screen
o Circuit 1 Chilled Leaving Water
Temperature Trend Chart
o Circuit 2 Chilled Leaving Water
Temperature Trend Chart
o Ambient Temperature Trend Chart
o Chilled Entering Water Temperature
Trend Chart
o Cooling Leaving Water Temperature
Trend Chart (WC model) or Circuit 1
Condenser Coil Temperature Trend
Chart (AC model)

Izl TREMD REPORT
Chilled Leaving Water Temp / Circuit 1 - - - @
Chilled Leaving Water Temp — Circut 2 - - -

Ambient Temperature - - - --- - oo oo
Chilled Entering Water Temperature

Cooling Lesving Water Temperature - -- - -

FFEFFEFE

Cooling Entering Water Temperature - --- -

~ | START

o Cooling Entering Water Temperature Trend Chart (WC model) or Circuit 2 Condenser Coil

Temperature Trend Chart (AC model)

e Touchpanel” A" to switch to screen [Reports].

Screen [Circuit 1 Chilled LWT Trend] as an example of trend chart:

Screen [Circuit 2 Chilled LWT Trend]
Screen [Ambient Temperature trend]
Screen [Chilled EWT Trend]

Screen [Cooling LWT Trend] (WC model) or
[Circuit 1 Coil Temperature trend] (AC model)

Screen [Cooling EWT Trend] (WC model) or
[Circuit 2 Coil Temperature Trend] (AC model)

An example of a temperature trend shown as the
figure at the right side.

EB-CMPN-10-A_EN

2| 1.0kt 1 chilLwT Trend |44 8 [P 2
—-H#.H
4DCHH:MM:SS
200
200
100
oc
Kl 2
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e Touch the slide below to see the trend.

e Touch panel "A " to switch to screen [TREND]. Touch panel " <€” and "» ” to switch to other screen
[TREND].

Screen [FAULT LOG - 1]

e Log 100 records of fault events, happened 2 FALULT LOG-1 4« 15|l 2
year, month, day, hour, minute, and second. o
Fault events include Fauli Lol
Power SUpply fault (1) FAULT ACKGET
Chilled water flow fault (2) :
Cooling water flow fault (3)
Circuit 1 high pressure fault (4)

Regular Service Time Up

o

Hi#EE o HE S HE

Circuit 2 high pressure fault (5) Mormal B . B : B
Compressor 1A Fault (6) wnnn - BB 7 #H
Compressor 1B Fault (7) Normal #E : #H D HE
Compressor 2A Fault (8) Normmal HHHHE B o HE
Compressor 2B Fault (9) B2 uu : Hd

External Alarm Fault (10)
Circuit 1 chilled leaving water temperature low fault (11)
Circuit 2 chilled leaving water temperature low Fault (12)
Cooling water temperature high fault (13)

PO temperature sensor fault (14
P1 temperature sensor fault (1
P2 temperature sensor fault
P3 temperature sensor fault
P4 temperature sensor fault
P5 temperature sensor fault (1
Condenser fan motor fault (20)

Circuit 1 low pressure or antifreeze fault (21)
Circuit 2 low pressure or antifreeze fault (22)
Service time up (24)

P

1
1
1

—_— — — — — ~—

5
6
7
8
9

0O OO0 0O OO O0OO0OO0OO0ODO0OO0ODO0ODO0OO0ODOoOO0oOO0OO0oOO0O O0OO0

e HMI switches to [Fault Log — 1] every time fault happened. "Fault Acknowledgement” on the panel
must be touched to be able to switch to other screen.

e Chiller resumes to normal if the protection switch resets. It's occasional fault. When 3 faults of the
same kind happened in lock time, preset as 60minutes, this is a continuous fault and chiller locked.
Manual reset at panel is necessary to resume function. Find and solve the problem and touch panel
‘Release” to resume normal operation.

e Touch panel ” A" to switch to screen [Report]. Touch panel ”<€” and " ” to switch to other screen
[FAULT LOG].

EB-CMPN-10-A_EN 16 of 38
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Screen [Fault Log - 2] as an example of Screen [Fault Log 2 - 17]

e Touch panel A ” to switch to screen 2 FAULT LOG-2 « » 3
[Reports]. Touch panel ”<€” and "» " to N | HHHE S HE S HE
switch to other screen [FAULT LOG]. offma BE 1 BE G BE

HHEH#HH 7 #HH ~ HE

Morrmal g 1 HE G HE
HuEHH o HH o HH

Morrmal HE . B . HH
- H#

Hiag - HE S BH

Normal HE © HHE: HH
HHEHHE HHE - HE

MNormal HH# / HHE © HH

EB-CMPN-10-A_EN 17 of 38
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SETTING

HMI is touch screen liquid crystal display (LCD). Touch screen to switch screen or adjust parameters.

Screen [Setting]

Touch panel "» " to switch screen to:

o [User Setting]
<< level 3 password required, preset
12345678>>

o [Advanced Setting]
<< level 2 password required, preset
88615458>>

o [Manual Control]
<< level 2 password required, preset
88615458 >>

o [Communication Setting]

Main Report

4]

Setting

User Sefting - ----------coeemmao
Achvanced Setting - - - - - ------ oo oo
Manual Control - - - - oo oo

Communication Setting - ------------

Configuration Setting - - - - - - - - - - - -

(P

Running. ..

-~}

<<level 2 password required, preset 88615458 >>

o [Configuration Setting]

<<level 1 password required, preset 34641010>>

<< Note: Configuration setting is allowed only when chiller stops. Configuration setting relates to chiller design,
only trained professional is allowed to adjust. >>

Screen [USER SETTING - 1]

To set the temperature source to add or
remove running compressor.

o Chilled Leaving Water Temperature
[Preset]

o Chilled Entering Water Temperature

o Cooling Leaving Water Temperature

o Cooling Entering Water
Temperature

EB-CMPN-10-A_EN

Touch panel "Main”, "Report’, "Setting”, "A ” to switch screen.

LUSER SETTING -1 4

[2]

4

.

Temperature Target - - -

[Chilled Leaving WT

|

Chilled Leaving WT Setpoint (C) - - —hH .
Chilled Entering WT Setpoint (C) - - -t
Cooling Leaving WT Setpoint (C) - - .4
Cooling Entering WT Setpoint (C) - - .3
STOP Running... ~(®

10 Ul OO0
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e To set the corresponding temperature set point,

o

o O O

Chilled LWT Set Point [preset 7.0°C]

Chilled EWT Set Point [preset 12.0°C]
Cooling LWT Set Point [preset 35.0°C]
Cooling EWT Set Point [preset 30.0°C]

e Touchpanel” A" to switch to screen [Setting]. Touch panel ”<€” and "» " to switch to other screen

[USER SETTING].

Screen [USER SETTING - 2]

To set the chiller start by
o Local Panel-touch panel START
and STOP to start or stop the chiller,
o Remote Switch - connect or
disconnect digital input (X0) to start
or stop the chiller. [preset]

e To set the chiller delay start time in second
[preset 3.0 second]

e To set the compressor cycling as
o Rotation [preset]: Compressors run
in rotational sequence,

El USER SETTING -2
Start by

______ Remote

Delay Run (sec)------------

Comp. Sequenc |DTime Balan. Rotation

“ 1 (Im 3

- .1

|D Local

P

START

Running...

1A>2A>1B>2B->1A... . First-start-fist-stop for better temperature control and higher part

load efficiency.

o Time Balance: Compressors run in sequence to balance the compressor running hour. The
compressor with shortest accumulated run hour will start first. The compressor with longest

accumulated run hour will stop first.

e Touch panel” A" to switch to screen [SETTING]. Touch panel "<€” and "» ” to switch to other screen

[USER SETTING].

Screen [USER SETTING - 3]

e To set the regular maintenance reminding
required or not required. To set the regular
maintenance hour [preset 3000 hour] if
reminding required. Whenever run hour after
service greater than the set hour, a message
appears in the fault log.

EB-CMPN-10-A_EN

(2]

USER SETTING -2

Regular Service Reminding

|D Required. Mot Reqgu.

Zervice Period (hr)-----------

Reset Service Hour

“z2|m4

pididid

STOR

Running... ~(®

Page 64 of 1291



(Attachment 4 - Annex 4)

EB-CMPN-10-A_EN

e After finishing the regular maintenance, touch panel “Reset Service Hour” to reset the after service run

hour.

e Touch panel” A " to switch to screen [Setting]. Touch panel "«€” and "» ” to switch to other screen
[USER SETTING].

Screen [USER SETTING - 4]

e To set chiller function as El USER SETTNG -4 |[#€ 5 |[ W |
o Chilled water only [preset] Chilled Water / lzing
o Chilled water and making ice: '
(after icing finished, change to [ Chilled Uater Only k2
chilled water mode) lce Making Start /Ston -
o lce making only: (after icing ¢ MaKing At felop E
finished, chiller stop) Chill EWT leing Stop Temp.(C) - - -

Touch panel “start” and “stop” to start and
stop the ice making sequence if set as Mo |D Ves s L

making ice capability.

lce Making by Schedule

| START Running...

Making ice sequence will stop when the

entering water temperature is lower than the termination temperature [preset - 7.0°C ] or the digital
input X2 is open.

o

O O O O O

(@]

(©]
o
o

To enter the making ice sequence, all the conditions below must be met.

Chiller start

Set as brine

Water freeze cutout set temperature must be lower than set point at least 2°C
Set as making ice only or chilled water and making ice

Digital input X2 (ICE) is ON

Touch panel “start” to make ice

Making ice sequence terminates if any of the below conditions happens.

Chiller stop

Digital input X2 is OFF

Touch panel "stop” making ice

Water entering temperature is lower than the icing termination temperature.

If the making ice sequence is expected only in some period, touch panel “schedule making ice” to

activate the schedule icing. Further setting 7 schedules in a week is necessary.

Touch panel ” A ” to switch to screen [Setting]. Touch panel " «€” and "» ” to switch to other screen

[USER SETTING].
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Screen [ADVANCED SETTING - 1]

e Temperature readings can be offset for El ADVANCED SETTING -1 |44 8 |[ b 2

calibration purpose. [preset 0.0°C]. The
equation reads as

Temperature Adjust

Chill Ly T-1 ~H L =i H .
display value = sensor value + offset value. Chill LT R H —HEE L+

[Setting]. Touch panel "« and "» " to Chill EWT —HUE B g n +

switch to other screen [Advanced Setting]. _
Cooling LWT —fHE L8 - -

e Touch panel” A" to switch to screen Ambient CHHE =g

Cooling EWT —fH 8 =-HHE L8 .

Screen [ADVANCED SETTING - 2]

e If the chiller is set as start /stop by Local, the El ADVANCED SETTING -2 [ 1 [| PP 3

power up sequence can be set as Fower Up Resume
o Manual Resume: after power down :
and up, chiller stop and button D Manual Resume Auto Resume
START must be touched to re-start. _ Cont
o Auto Resume: after power down Chiller Run / Stop (BT _
and up, chiller restore to the status On Duty Time Set (hour) - - - - - i
before power down. _
<<Note: This setting is ineffective if chiller stop/start Off Duty Time Set (hour) ----- i
set as Remote. Chiller stop/start according to the _ .
e o statls oy g Chiller ON/Off Scheduling - - - -- - - - - - - »

e |[f the chiller is set as start /stop by local
panel, chiller Run /Stop can be further set as
o Continuous [prese]
o By Timer: (chiller runs for the hours set by On Duty Time, then stops for hours set by Off Duty
Time, then runs for the hours set by On Duty Time, periodically)

o By Schedule: (chiller runs according to 7 time schedules)

<<Note: This setting is ineffective if chiller stop/start set as Remote. Chiller stops and starts according to the

remote switch status>>

e On Duty Hour [preset 12] and Off Duty Hour [preset 12] can be further set if run/stop set as by timer.
e Touch panel "» ” on the right of chiller on/off scheduling, or screen Advance Setting-7, to set the
chiller run schedules.

<<Note: This setting is ineffective if chiller stop/start set as Remote. Chiller stops and starts according to the
remote switch status>>
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e Touch panel” A " to switch to screen [Setting]. Touch panel " «€” and "» ” to switch to other screen
[Advanced Setting].

Screen [ADVANCED SETTING - 3]

e |f the actual temperature is within neutral 2 | ADvANCED SETTING 3 |44 2 (| P> 4
band, controller does not increase or .
decrease the running compressor quantity. Neutral Band Wit (k) - ------ b
i - 1
o Neutral band high limit = Set point + | ©00ling Fan Start Temp. (G}
Neutral Band Width /2 _ Cooling Fan Stop Temp.(C) - - TR
o Neutral band low limit = Set point -
Neutral Band Width /2 Fan 1 Stop Amb. Temp.(C) - - Hit.#
Neutral Band Width minimum value Fan2 Stop Amb. Temp.(C) - - .4
recommended is
o 5.0°K (1 compressor model) [preset Fan 3 Stop Amb. Temp.(C) - - b

6.0°K]
o 3.0°K (2 compressor model) [preset 4.0°K]
o 2.0°K (3 compressor model) [preset 3.0°K]
o 1.4°K (4 compressor model) [preset 2.0°K], to avoid frequent compressor cycling.

e For water cooled unit, cooling tower fan motor can be activated according to cooling entering water
temperature if unit configured and installed with sensor. Cooling tower fan motor starts if the cooling
entering water temperature higher than Cooling Fan Start Temperature. Cooling tower fan motor stops
if the cooling entering water temperature is lower than Cooling Fan Stop Temperature. Cooling tower
fan motor remains unchanged in the temperature between.

e For air cooled unit, cooling tower fan motor can be stopped according to ambient temperature if unit
configured and installed with ambient temperature sensor. Condenser fan motor stops if the ambient
temperature is lower than Fan Stop Amb. Temp. Condenser fans motor starts as logic and Ambient
higher than “Stop Amb. Temp. plus 1.0".

o Fan 1 Stop Ambient Temperature is preset as 16.0°C
o Fan 2 Stop Ambient Temperature is preset as 12.0°C
o Fan 3 Stop Ambient Temperature is preset as 8.0°C

e Touchpanel” A’ to switch to screen [Setting]. Touch panel ”<€” and " " to switch to other screen
[Advanced Setting].

El ADVANCED SETTING -4 |44 3 [[ PP 5

Setpoint Reset |Cunstant, No Eeszet _|

e Temperature set point can be reset as Ambient Start (DO2)(C) - - - - - - -

o Constant, No reset [preset]

o By ambient temperature Ambient Range ([DO3)(K) --- - --
o By schedule Set Point Range (DO4)(K) - - - - -
Reset by Al 104 Range (K] - - -
EB-CMPN-10-A_EN Reset by schdule, SP Offset (K)

=P Reszet Schedule - - - oo - - - »

Screen [ADVANCED SETTING - 4]
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e [f the Set Point Reset is set as by Ambient Temperature, additional 3 parameters are required:
o Ambient Start temperature (D02) [preset 20.0°C],
o Ambient temperature range (D03) [preset 10.0°K],
o Set Point Range (D04) [preset 5.0°K],
o Ambient temperature sensor is required to be installed
o Setpointhew = Setpointoriginal + (AMB - D02) * (D04) / (D03)
e Ifthe Set Point Reset is set as by Schedule, additional parameter
o Reset by Schedule, SP Offset temperature [preset 5.0°K] is required.
o Setpointrew = Setpointorigina + SP Offset , if current time is within the schedule,
o Setpointrew = Setpointoriginal, if current time is not within the schedule.
o Touch panel " " to screen [Advanced Setting — 9] to set the schedule.

e Touchpanel” A" to switch to screen [Setting]. Touch panel "<€” and "» " to switch to other screen
[Advanced Setting].

Screen [ADVANCED SETTING - 5]

El ADVANCED SETTING 5 |44 4 [[ PP 6

e Chilled Leaving Water Temperature Freeze
Trip Temperature [preset 2.0°C] to protect

the water freeze in evaporator. Chill LWT Freeze Trip Temp. () - --

o Minimum value =1.0°C (normal Coaling UWT Over Hest Temp. (0 -
water) or -20.0°C(brine ) ) P-©)

o Reset temperature = trip Min. Time to Add/Remove Comp. (5)
temperature +2.0°C . _

o The chilled leaving water Minimumn Comnp. Run Time (sec) - -
temperature set point is Mini C Rest Ti - e
recommended to be set not lower iirurn Gomp. Rest Time (sec)
than trip temperature plus half of Fault Lock Time (minute] - -------- i
Neutral Band to prevent frequent
trips.

o The chilled entering water temperature set point is the minimum LWT set point plus Neutral
Band.

e (Cooling Leaving Water Temperature Over Heat Temperature can be set for water cooled model
configured with cooling LWT sensor. [preset 40.0°C]
o Maximum value =41.0C
o Reset temperature = trip temperature - 2.0°C
o Cooling Leaving Water Temperature Set Point maximum = Trip Temperature - (Neutral Band
12)

e The compressor operation parameters can be set
o Minimum Time interval to Add or Remove Running Compressor [preset 60 seconds]
o Minimum Compressor Run Time [preset 180 seconds]
o Minimum Compressor Rest Time [preset 180 seconds]
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e Chiller resumes operation after occasional cutout switch trips and resets to normal state. If the same
trips happen 3 times in Fault Lock Time interval [preset 60 minutes], chiller will stops the trip related
operation and waits for the operator to touch panel “Release” to resume operation.

e Touch panel” A " to switch to screen [Setting]. Touch panel "«€” and "» ” to switch to other screen
[Advanced Setting].

Screen [ADVANCED SETTING - 6]

e The Run Status digital output can be set as, El ADVANCED SETTING 6 |40 5 || P 7

o Compressor Run, the digital output
will be ON if any compressor runs. Run Status Output

o Chiller Start, the dlglta' OUtpUt will | Cmp Run E Chillet Start
be ON if chiller starts.

e Touch panel” A ” to switch to screen
[Setting]. Touch panel "«¢” and » " to
switch to other screen [Advanced Setting].

Screen [ADVANCED SETTING - 7] and [ADVANCED SETTING - 8]

2 | ADVANCED SETTING 7 [44 B || Db 8 2 | ADVANCED SETTING ¢ |44 7 || P> 8
Schedule for Chiller Start - - - -- - - - - Enabled From [=] tHU [+ [ee]: [ee]
Ef. _ Hour : Minute To: |[z] THU E| :
From: | WMON | Hit || B | Framm: : FR| I | i |: | it |
Tor |2] MON_ [+ ] [## | [ =] Too [=] FRI [o] [ee]: [ #= |
From: | =] TUE [*] EXgEN From [=] gaT I 3
o & | - ] N | :
Too (=] TWE [+f [wn ] [we ] To: [=] sar [+] [(wa ] [e= |
From: ; WED [+ ] | HE |3 | o | u From: : SUN Z : | H |
o [2] weo [] [ ] o [=] sun [ [ee]:[ee]

7 schedules in a week can be set in these two screens to start the chiller if chiller start set as by schedule.

<< Note: This setting is not effective if chiller stop /start set as Remote. Chiller stops and starts according to the
remote switch status. >>
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o
o
(©]

Touch panel block (M, ) under Effective to check or uncheck to make the schedule effective

or ineffective.

Touch panel "+ and ™" to change the day of the week.
Touch the number under Hour: Minute to set the time.
Chiller starts if current time is between From and To.

e Touchpanel” A" to switch to screen [Setting]. Touch panel ”<€” and "» " to switch to other screen
[Advanced Setting].

Screen [ADVANCED SETTING - 9] and [ADVANCED SETTING - 10]

2 | ADVANCED SETTING o [44€ & |[ P 10 2 | ADVANCED SETTING -10 |44 9 || PP 11

Schedule for 3P Reset---------- Enabled From: E THU :

Ef. _ Hour : Minute To |:| THU :

From: | =| MOMN | e || e | Fram: |:| Fri [+ ] | #H |: | i |
ST mon [ [wa ] | as . = | -

To. |2 BB TN To [-] FR [+] [»] [*]

From: | TUE é | #H || ok | D From: : SAT I 3

To: =] TUE =] [ea ] [[as] Too [=] sar [+] [[e= ] [= ]

From: E‘ wep  [«] [ ]: [ From: : SUN I IEXREN

To: [2] wep [ ][] Too [2] suv [o] [Cee]: ]

7 schedules in a week can be set in these two screens to offset the water temperature set point if chiller set
point reset set as by schedule. Setpointhew = Setpointorigina + SP Offset , if current time is within From and To.

<< Operation and procedure is the same as [Advanced Setting - 7] and [Advanced Setting - 8] >>

e Touchpanel” A’ to switch to screen [Setting]. Touch panel ”<€” and " " to switch to other screen
[Advanced Setting].

Screen [ADVANCED SETTING - 11] and [ADVANCED SETTING - 12]

EB-CMPN-10-A_EN
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2 | ADVANCED SETTING -11 |44 10][ 12 2 | ADVANCED SETTING -12 [4€ 11 ][ W 1
Schedule for lee Making -------- Enabled From: [Z] THU :
Eff. Hour : Minute Too |2 THU :
From: [=] MON EXREN From [=] Fri [+=] [ee]: | ##
- ? [+ | #it | | un mm | | I_ll_l
Too [ MON [«] [ws ] [ ae] T [=] FRI [+] [#a] [
From [=] TUE [« [[ww ] [ww] m Fom =] sar [F] [
Too |=| TUE [+] == ] [ e Too [=] sam [+] [[ee]: e
From |- ] WED E| 3 u Frarm: : SUN I IEXREN
To 2] weo [2] [ [ Too [2] sun [x] [ee]: [e]

7 schedules in a week can be set in these two screens to make ice if ice making is set as by schedule.

<< Operation and procedure is the same as [Advanced Setting -7] and [Advanced Setting -8] >>

e Touch panel” A" to switch to screen [Setting]. Touch panel " «€” and "» ” to switch to other screen

[Advanced Setting].
Screen [MANUAL CONTROL -1]

e Touch panel ” AUTO” or ” Manual Off", to set
the compressor as
o AUTO -- staging according to
controller logic, or
o Manual Off -- override the
compressor off
e Touch panel” A ", to switch to screen
[Setting].

El MANUAL CONTROL - 1

Compressor 1A

Compressor 1B

Compressor 24

Compressor B2

B

Manual Off

Manual Off

Manual Off

Manual Off

Screen [COMM. SETTING - 1] and [COMM. SETTING - 2]

2 COMM. SETTING -1 [44 4 [[»» 2
Sefial Port 1 [RS-485] Address:
[ | MoDBUS
[ ] oo
[ ] sBits
Farity Check - ||: Mone Parity ZM
R4047= R414E.=

2

)

COMM. SETTING -2

M3

Serial Fort 1 [R5-485)

Stop Bit - - - - 1 Bit

2 Bits

Baud Rate - - [9608

R4G47= R4146=

I
Il

-HiHi
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Port 1 is designed to communication with HMI for distance about 5~500m.
Port 1 serial communication with RS-485 interface, the protocol and frame can be set as

Screen [COMM. SETTING - 3] and [COMM. SETTING - 4]

o Protocol: TATEK (preset) or MODBUS RTU
Parity: EVEN (preset) or ODD
Data Length: 7 Bits (preset) or 8 Bits

Parity Check: None Parity or With Parity (preset)
Stop Bit: 1 Bit (preset) or 2 Bits
Baud Rate [preset 9600bps]

o O O O O

Preset PLC unit Address is 10. Switch to screen [Comm. Setting — 4] to change the address.

Touch panel A " to switch to screen [Setting]. Touch panel " «€” and "» ” to switch to other screen

[Comm. Setting].

2 COMM. SETTING 3[4 2 |[ »» 4
Serial Port 2 [RS-485] Address:
Protoaol - - - ||: TATEK

|| With Panity

2 COMM. SETTING -4 |44 3 || P> 1

Serial Fort 2 [R5-485]

Stop Bt - - - - I | | 2Bits
Baud Rate -- | 9660 B3|
R4055= [ —mwunw

Port 2 is designed to communication with SCADA (Supervisory Control and Data Acquisition) for distance
about 5~500m.
Port 2 serial communication with RS-485 interface, the protocol and frame can be set as

o Protocol: TATEK or MODBUS RTU (preset)
Parity: EVEN (preset) or ODD
Data Length: 7 Bits or 8 Bits (preset)

Parity Check: None Parity (preset) or With Parity
Stop Bit: 1 Bit (preset) or 2 Bits
Baud Rate [preset 9600bps]

o O O O O
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e To change the preset address, switch to screen [communication Setting — 4], re-enter the right side
number of “R4055=" with the new address added with 21760.

e Touch panel” A " to switch to screen [Setting]. Touch panel "<€” and "» ” to switch to other screen
[Comm. Setting].

Screen [CONFIG. SETTING - 1]

e The sensors are Pt100, 3 wires, DIN, 485 El CONFIG. SETTING -1 |44 8 ][ P> 2
curve.

Sensor PO ---oom e - Installed

e Touch panel " Installed” or " Not Inst.” to Sensor P1 - - - - Installed |D Mot Inst.

configure whether temperatures sensors
are installed or not. Sensor P2 ---- [T] Installed
o Sensor PO for the circuit 1 chilled

leaving water temperature must be Sensor P3---- [ ] Installed

CoangUI'ed SenSOr P4---- | t ” d e [
o Sensor P1 for the circuit 2 chilled T | ot st

leaving water temperature. SensorPh---- |D Installed Mot Inst.
o Sensor P2 for the ambient

temperature.

o Sensor P3 for the chilled entering water temperature.

o Sensor P4 for the cooling leaving water temperature (WC model) or circuit 1 condenser coil
temperature (AC model)

o Sensor P5 for the cooling entering water temperature (WC model) or circuit 2 condenser coil
temperature (AC model)

e Touchpanel” A" to switch to screen [Setting]. Touch panel "<€” and "» " to switch to other screen
[CONFIG. SETTING].

Screen [CONFIG. SETTING - 2]

e Setthe System Circuit of refrigerant 2| conrc sETING-2 M1 || M 3
according to the actual model as Systern Gircuit- - - - - [Z Ref. Circuits |
o 1Ref. Circuit
o 2Ref. Circuits [preset] Compressor------- | 4 Compressors |
________ Water Cooled
e Set the quantity of Compressor according Condenser [Mater Coole _
to the actual model as Power Phase - - - - - - [ 3 Phase ~]
o 1 Compressor .
o 2 Compressors Refrigerant - - - - - - - - [ R22 |
o 3 Compressors Chilled Fluid - - - Water
o 4 Compressors [preset]
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Set the Condenser according to the actual model as
o Air Cooled [preset]
o Water Cooled

Set the Power Phase according to the actual model as
o Single Phase
o 3 Phase

Touch panel "Brine” or ” Water” to set the Chilled Fluid according to the actual application.

Touch panel "A ™ to switch to screen [Setting]. Touch panel " «€” and "» " to switch to other screen
[CONFIG. SETTING].

Screen [CONFIG. SETTING - 3]

Touch panel “Installed” or ” Not Inst.” to El CONFIG. SETTING -3 |4 2 |[ P> 4
configure whether the Analog Input module

is installed or not. Anal. Input |D Installed Mot Inst

Touch panel "Installed” or ” Not Inst.” to

configure whether the Power Check relay Fower Check Installed |D Mot Inst.

is installed or not.
o Setial Gornm, Installed |D Mot Inst

Touch panel "Installed” or ” Not Inst.” to

configure whether the Serial Set Date/Time Set as Preset
Communication board is installed or not.

Reset Password

Touch panel "Set Date/Time.” to set the
current date and time.

Touch panel "Set as Preset” to set the parameters as factory preset.

Touch panel "Reset Password” and the Password Table appears to change the factory preset

password.
-
o 346410j0|sgpr|mary level (level 1) password # Password Lul
for configuration setting. 2 8 9
1 1
o 88615458 is a secondary level (level 2) z 1 4 5 6
password for advanced setting. 3 1
4 1 |1 2| 3
o 12345678 for users with typical setting (level 3). |5 1
DEL # || ENT
6 1
7 1
e Touch panel “A " to switch to screen [Setting]. Touch q ) ESC 0K
panel "<€” and "» ” to switch to other screen [CONFIG.
SETTING].
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Screen [CONFIG. SETTING - 4]

Touch panel "Installed” or ” Not Inst.” to
configure whether the Power Meter is
installed or not.

Touch panel ” Installed” or ” Not Inst.” to
configure whether the Voltage Meter is
installed or not.

<< Note: the functions of power meter and voltage
meter operation are replaced by the following FP610
multi function power module. >>

Touch panel "Installed” or ” Not Inst.” to
configure whether the FP610 multi function
power module is installed or not.

Fower Meter

El COMFIG,
|D Installed Not Inst,

Fower Full Scale (KW at 100W) - - - —HH .8
Voltage Meter M Mot Inst.

Woltage Full Scale (W at 100) - - —HE 3
FPE10 - --- IR ot inst.
Rated Input Power [ki0) Woltage [V
—H#i . 4 —His 4

SETTING -4 | ¥ 3

o Rated Input Power in kW must be entered to calculate the percentage of power consumption.
o Rated supply Voltage in V must be entered to judge whether the actual supply voltage is

within the range of £10%.

Touch panel “A ” to switch to screen [Setting]. Touch panel "<€” and " " to switch to other screen

[CONFIG. SETTING].

Screen [CONFIG. SETTING - 5]

Touch panel "Ckt 1, Cmpr. A” to reset the
run hour and start count of compressor A,

circuit 1.

Touch panel "Ckt 1, Cmpr. B” to reset the
run hour and start count of compressor B,

circuit 1.

Touch panel "Ckt 2, Cmpr. A” to reset the
run hour and start count of compressor A,

circuit 2.

Touch panel "Ckt 2, Cmpr. B” to reset the
run hour and start count of compressor B,

circuit 2.

Touch panel "Clear Fault Log” to clear the
fault log.

[»]

COMFIG.

Reset Compressor Run Hour

SETTING -5 |44 4 || E

Ckt1, Cmpr A Ckt2, Crnpr.A
Ckt1, Crpr.B Cktz CrmprB
Clear Fault Log

Touch panel ” A ” to switch to screen [Setting]. Touch panel "<€” and "» " to switch to other screen

[CONFIG. SETTING].
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Screen [CONFIG. SETTING - 6]

e Enter the pressure range corresponding to El CONFIG. SETTNG -6 |44 5 || PP
4 to 20 mA analog current output of the
refrigerant pressure transducers. Enter Circuit 1 High Pressure Transducer
zero if the pressure transducer is not 4.20mA Pressure Range(bar): 0 . | -t #
installed. Circuit 1 Low Pressure Transducer
4 20mA Pressure Range(bar) 0 | -k #
Circuit 2 High Pressure Transducer
4.20mA Pressure Rangelbar): 0 . —fHtt . 4
Circuit 2 Low Pressure Transducer
4. 20mA Pressure Rangelbar) 0. | -l . #
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COMMUNICATION

PLC can be maximally equipped with 4 serial communication ports. Various messages can be transmitted and
received through 2 or 4 wires to achieve remote supervisory and monitoring with easy wiring.

e Port 0 is for program downloading and communicating with HMI in short Mini-DIN
distance. Pin assignment as following. (Phﬁsne)
Pin 1=GND GND |\\
Pin 2 = RXD XD _ i'i t \J.
Pin 3 = +5V Y
Pin4=TXD

e Port 1is RS-485 interface, 3P pluggable terminal, designed to be communicated with HMI for distance
5 to 500m. Pin assignment as following.
Pin1=+
Pin2=-
Pin3 =GND

1

e Port 2 is RS-485 interface, 3P pluggable terminal, designed to be communicate with SCADA.
Pin1=+
Pin2=- | b
Pin3=GND

HMI has two communication ports, COM 1 and COM 2.
e COM 1is a 9-pin female connector used to connect a controller via RS232, or RS485.

Pin 1= RS485 +

Pin 2 = RS232 RXD

Pin 3 = RS232 TXD COM 1

Pin 5 = Signal ground

Pin 6 = RS485 - © (k) ©

Pin 7 = RS232 RTS
Pin 8 = RS232 CTS
Pin 9 = Optional; +5V@100mA output

e COM 2is a 25-pin female connector used to connect a controller via RS232, RS422, or RS485.
Pin 2 = RS232 TXD

Pin 3 = RS232 RXD COM 2
Pin4 = R8232 RTS PSR IS [ON-pac: Doy pac-par pucpac o
Pln 5 = R8232 CTS @ D545 2512978274635 b

Pin 7 = Signal ground
Pin 8 = Optional; +5V@100mA output
Pin 12 = RS422 CTS+
Pin 13 = RS422 CTS-
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Pin 14 = RS422 TX+ (RS485+)
Pin 15 = RS422 TX- (RS485-)
Pin 16 = RS422 RX+

Pin 17 = RS422 RX-

Pin 23 = RS422 RTS+

Pin 24 = RS422 RTS-

Communication wiring and topology should follow the rules of the interface for better communication quality.

Register Table
Register Address
ModBus Unit Description Read Remark
Fatek /Write
5 Code 6 Code
YO 00001 000001 - Run Status, 0=Stop, 1=Start R
Y1 00002 000002 - Fault Status, 0=Normal, 1=Fault R
Y2 00003 000003 - Water Pump, 0=Stop, 1=Start R
Y3 00004 000004 - Fan 1, 0=Stop, 1=Start R
Y4 00005 000005 - Compressor 1A, 0=Stop, 1=Start R
Y5 00006 000006 - Compressor 1B, 0=Stop, 1=Start R
Y6 00007 000007 - Compressor 2A, 0=Stop, 1=Start R
Y7 00008 000008 - Compressor 2B, 0=Stop, 1=Start R
Y8 00009 000009 - Fan 2, 0=Stop, 1=Start R
Y9 00010 000010 - Fan 3, 0=Stop, 1=Start R
X0 01001 001001 - Remote Start, 0=Stop, 1=Start R
X1 01002 001002 - External Alarm, 0=Fault, 1=Normal R
X2 01003 001003 - Ice Making, 0=Stop, 1=Start R
X3 01004 001004 - Chilled Water Flow, 0=Fault, 1=Normal R
X4 01005 001005 _ Cooling Water Flow or Condenser Fan R
Overheat, 0=Fault, 1=Normal
X5 01006 001006 - Power Supply, 0=Fault, 1=Normal R
Circuit 1 High Pressure,
X6 01007 | 001007 | - | o=Faut, 1=Normal R
Circuit 1 Low Pressure and Antifreeze
X7 01008 001008 B 0=Fault, 1=Normal R
Compressor 1A,
X8 01009 001009 - 0=Fault, 1=Normal R
Compressor 1B,
X9 01010 001010 B 0=Fault, 1=Normal R
Circuit 2 High Pressure,
X10 01011 001011 - 0=Fault, 1=Normal R
Circuit 1 Low Pressure and Antifreeze,
X11 01012 001012 - 0=Fautt, 1=Normal R
Compressor 2A,
X12 01013 001013 - 0=Fault, 1=Normal R
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X13 01014 | 001014 | - | Compressor2A, R

0=Fault, 1=Normal

M920" 02921 002921 _ 0= start by local HMI (register), RIW

1= start by remote switch (hard wired)

M1000 03001 003001 - 0=local HMI stop, 1=local HMI start R/W

R920 40921 400921 hr | Chiller run hour

el

R1000 41001 401001 - Chiller status R
1=stop by fault setting

2=stop by external alarm

3=stop by local HMI

4=stop by remote switch
5=running with fault
6=stop by fault
7=continuous running

8=running by timer /schedule
9=stop by timer /schedule

10=running with partial capacity

R1001 41002 401002 | 0.1C | Active set point temperature

X

R1002 41003 401003 | 0.1C | Active actual temperature

el

R1003 41004 401004 - Occasional fault
0= chiller stop

X

1= power supply fault
2= chilled water flow fault

3= cooling water flow fault

4= circuit 1 high pressure fault
5= circuit 2 high pressure fault
6= compressor 1A fault

7= compressor 1B fault

8= compressor 2A fault
9= compressor 2B fault

10= external alarm fault

11=circuit 1 chilled water temperature low fault
12= circuit 2 chilled water temperature low fault
13= cooling water temperature high fault

14= temperature sensor PO fault
15= temperature sensor P1 fault

16= temperature sensor P2 fault

17=temperature sensor P3 fault
18= temperature sensor P4 fault
19= temperature sensor P5 fault
20= condenser fan fault

21=circuit 1 low pressure or antifreeze fault
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22= circuit 2 low pressure or antifreeze fault

23=Not Used

24= Service time up

R1004

41005

401005

- Continuous fault ‘

0= Normal

1= power supply continuous fault

2= chilled water flow continuous fault

3= cooling water flow continuous fault

4= circuit 1 high pressure continuous fault

5= circuit 2 high pressure continuous fault

6= compressor 1A continuous fault

7= compressor 1B continuous fault

8= compressor 2A continuous fault

9= compressor 2B continuous fault

10= external alarm continuous fault

11=circuit 1 chilled water temperature low continuous fault

12= circuit 2 chilled water temperature low continuous fault

13= cooling water temperature high continuous fault

14= temperature sensor PO continuous fault

15= temperature sensor P1 continuous fault

16= temperature sensor P2 continuous fault

17= temperature sensor P3 continuous fault

18= temperature sensor P4 continuous fault

19= temperature sensor P5 continuous fault

20= condenser fan continuous fault

21=circuit 1 low pressure or antifreeze continuous fault

22= circuit 2 low pressure or antifreeze continuous fault

23=None

24=None

R1005

41006

401006

- running compressor quantity

R1006

41007

401007

Circuit 1 chilled leaving water
0.1C temperature

R1007

41008

401008

01C Circuit 2 chilled leaving water
) temperature

optional

R1008

41009

401009

0.1C | Ambient temperature

optional

R1009

41010

401010

Chilled entering water
0.1C temperature

optional

R1010

41011

401011

Cooling leaving water
0.1C temperature

optional

R1011

41012

401012

Cooling entering water
0.1C temperature

A | X0W| X0V |0 V| AO|AO

optional

R1012

41013

401013

0.1C | Chilled LWT set point

R/W

R1013

41014

401014

0.1C | Chilled EWT set point

R/W

R1014

41015

401015

0.1C | Cooling LWT set point

R/W
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R1015 41016 401016 | 0.1C | Cooling EWT set point R/W
R1016 41017 401017 | 0.1kW | Input power R optional
R1017 41018 401018 V Supply voltage R optional
R1018 41019 401019 Current (R) R optional
R1019 41020 401020 Current (S) R optional
R1020 41021 401021 Current (T) R optional
R1021 41022 401022 % input power percentage R optional
R1022 41023 401023 kWh | watthour R optional
R1023 41024 401024 kWh | watthour R optional
R1024 41025 401025 | 0.1bar | Circuit 1 high pressure R optional
R1025 41026 401026 | 0.1bar | Circuit 1 low pressure R optional
R1026 41027 401027 | 0.1bar | Circuit2 high pressure R optional
R1027 41028 401028 | 0.1bar | Circuit 2 low pressure R optional
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WIRING

Typical wiring diagram for water-cooled model.

———— [ - —-
) ] 1.
LI —_—
. o= e .
. [ .
! s T -
- T -
"r . .
. . i
. n A,
- - v .
s - - =
z |
1
a 1 g
- . . —_— 1 -
Te . al
| - - - = |
ol ——— — - A —
- \ L
. o —_— re| =" =
- ' 3 ! - ?
AR
L | o
¥ - . B
— = - - A _—1]
L] - L 3 = N
. Il Ve B 1._.-..._.*
=, -1 . .. A O
- —k D e a—_ I G N
N ' e ! .
- - | o 1
- - L e - N LT
. : : i I LI,
- ' o s | T
s o - e 1" . "
. e = N e I
- i H F | WP
LA in i '
- e '
o .
A b BRI T =T - '
L. . = _
. i :
- 4
,
EREN
I 7 —
. -
- . R .
' -
—_ H
' -
—— ._
—.
H
|
I
'
! o
: . a
k] el . .
1 ™ <
'
' - )
. =04 - . =
! .
1
| . I
| - 1 H
' . a
- . = -
—_— - - - ---
- 1
1
N - - . - - . . e mm i me
.
H .
: .
L AT 4

EB-CMPN-10-A_EN

L LA

b
| N x
. . o
e .o
H L e
B N - -
T
i
S “ ' .
. - . ]
- - H
—

. S
2 v
- < = LT
o I
| PR
- - - o]
. . . . 1
C—. -
Y R I
=, ! B =
. I. - ) ~
I A P
h .
'
P
% o
1 [ |
o
- -
L - =
- .
. -
a. "
[, .
| -
b EE
= - .
' o ]

37 of 38

Page 82 of 1291



(Attachment 4 - Annex 4)

EB-CMPN-10-A_EN

Typical wiring diagram for air-cooled model.
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

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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Series V Cooling Towers

N50

achment 4 - Annex

Spray Branches

Drift Eliminators

Spray Nozzles
Spray Header

Fill

Casing

Figure 2a - Heat Transfer Casing Section for VT0
and VT1 Cooling Towers

Water Make-up Valve
Assembly

Fan Housing

Adjustable Float

Access Door Fan Screens

Strainer

Centrifugal Fan

Fan Motor

Fan Shaft

Fan Drive

Fan Bearing

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

Type Service Start-Up Monthly Quarterly Annually Shutdown
Inspect and clean as necessary:
Inspect general cor)dition 9f thg unit? and check X X
unit for unusual noise or vibration
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® 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

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.

iperature matters'
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Series V Cooling Towers

N52
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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 Figure 3 - Water Make-up Valve
Assembly

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.
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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

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

VTL 10” 5-1/2"
VT0-12 to VTO0-116 18-1/2” 13-3/8”
VT0-132 to VT0-176 21-1/2" 16-5/8”
VT1-N-xxx 317 17’
VT1-xxx 24-1/2" 147

» 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.”
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Series V Cooling Towers
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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.

o0 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 Ibs/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.
DRVENSHERE - \ DRVENSEAE T
DRVER SHEAVE DRVER SHEAVE
'STRAIGHT EDGE \“m
14'TO 38" DERLECTION =PROPER BELT TENSION J 114'TO 8/6" DERECTION = PROPER BELT TENSION
Figure 4a Figure 4b
Belt Tension

» Belt tension adjustment (if required):

o0 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.
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Alignment:
* Check the drive alignment annually to ensure maximum
belt life. - ™
» Drive alignment check and adjustment: Sheave
* 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. \ poins of Contact J
* In case of realignment, loosen the motor sheave and - - -
align it with the fan sheave. Allow 1/4” for draw-up as Figure 5 - Standard Drive Alignment
the bushing screw is retightened.

1/16”  1/16”
MAX  MAX

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.

Figure 6 - Adjustable Motor Base 7 Figure 7 - Ball Béaring

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):

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™

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.
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Series V Cooling Towers
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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

Temp Ambient BAC P/N Texaco EXXON
70°F to 100°F 582628P! Regal R & 0 320 | Teresstic 220
30°F to 70°F Regal R & O 150 Teresstic 100
5°F to 30°F Regal R& O 32 .
25F to 5°F 582627PI Capella 32 Teresstic 32

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.

Figure 8 - Sleeve Bearing

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.

Direction of
Rotation

Figure 9 - Locking Collar Assembly Figure 10 - Nozzle Spray Pattern

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.

Baltimore
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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.

D
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Caution: Don’t use steam or high pressure water to clean PVC eliminators or materials other than steel.

1

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.

SIDNUDIN] 2OUDUIJUIDIA] 7y MO.I.]BJQdO

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.

e matters'”
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Recommended Spare Parts

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 Depot™ and can ship other parts, often overnight,
from any of our three manufacturing facilities strategically located in California, Delaware, and lllinois. 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
Bearing set

Float valve or repair kit

Float ball

Solenoid valve (if unit is equipped with electric water level control)
Powerband or set of belts

Spray nozzle kit with grommets

Basin heater and low water cut out

Door gasket

Strainer (inlet and suction)

Fan and sheave bushings

Pump seal and gasket kit for coil products
Automatic bearing greaser refill kit

Parts to Consider if Extended Downtime is a Concern
Spray pump for coil products

Fan or fan wheel

Fan shaft

Sheave set

Fan motor

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

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 4.2|/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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Instructions for the Installation,
Operation and Maintenance of
LDP cCentrifugal Pumps
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SV / MSV
Vertical Stainless Steel Multistage Centrifugal Pump

Installation and operating Instructions

-

50Hz

Page 99 of 1291



(Attachment 4 - Annex 4)

EM

Bpfors Bagiring retatallon
procedutas, thesn instaliaticn g

wiuiied carrtelhy Th Prtadislion med

speralion should alec Do N s<cnndance

with kocal regusalians and ooSpted -
codts of good pra:tice.

1. Applications

VNS mailatmgn br-fine Seniridogal pumga by,

e cesigrad 1or T folowng appia B

Pumifsd Lipuiss

This pon-aepioalye  quidanol coctaling  modid

sartices or fhreaTha Bquid rust fol afisck e
gty

e mmrig Il il & vy e WacouRy

highet [an Hhat of mabir aiors with Cormsponde iy

higher munputs musi ke usod F moired.

SYIMISY

Sow B et Croagton and peasaum Bataing o
et g fad ards walir,

Typical appilcaices:

& Mgmcpal wihir pasly mnd s bocling
® DueTebsln waber B00RY

# Boler bred ind sondarante fyihes

& Cooling webar §ysiema

& NGRSO And SraENing

® Fira fightirg

& Washing plirits & waghaown

2. Technical Data

21 Andlend Temptrabird
Maoderaarne i T

12 Ligud Temperilsit
ST R 12000

Bl Wislewam ladsl Prossird
docgeding o the NPEH s

L Becikal Dels i
Hea o ClrTapleie.

15 [Mmenaleen wrel Welghle
B Cbmdgy



DR=EET

(Attachment 4 - Annex 4)

3.Installation

The poep $houkd be etalied with e motyr shall
verticalson 5g. 1 Enguce Pt an adegaate supply Of
ol B RS Ih ot Soodng fan.
mm“mh_mhmﬂﬁ
of by Prusgh Fa pumg,

Fig.|

Cowdsr fanges,gadkstaboka PJE and CLAMF
couciing 6% & Evalable B8 accaseories and have
b2 b et saparatety

and CLANP chspicg el
gepiabia =f  Hnasded
ar sockels lor weklng.
vahsd should e Thed
sher i of e pump 1 prevend
“wmﬂ'ﬂﬂl.h
raciEsary o el el o a0
lace the purp.
P w5 P B ks wre pvoaded ki
claly mr#ﬂ" side of e pumpCarmect
pigerwor g in g 2.

ik

i

pipes shoule be iNed 50 tha ey iensicn caesed
oy vasations b Yeperature doss 0ol ahect 14
pump :

¥ the parps ore intlied (n long pipenhase shoukd
e idepaniely supporied bedore and Sher (e .

Imlﬂﬂﬂhwmmbj
slorsileavs twiga,pic. measures shoukd = B4
crwnt this, A wisinar can for rssance’ s f8ed i
g ezttt LD

in T casn of isinftions In which e dschage

iy causs damage b3 the pemp
i there s Sy dangér of the pumg rusning againsd
cicand clschangs it rrisivum bouid fiow Mrmugh
“mmhﬂjﬂwmlw
sdrah 1 the discharge ppaThe drils can for i
A B oaheind ko n D,

THH T st B coreacied o e geiemal geiich.
The coanting volags end teguency b marked o0
whe namepise Msks Gus el e mot! i Bullible
e tho pecrcity Supply on waich it wilibe used.
Bingle-phess malor incomondte o Bamal swhch
Theta-phase malom mest be totnaecied o & Mok
giarteThe jerstinal bae can be tuemed B0 low
posisanst 90" slepall mecetsarymmci o
cowpling geards by masns of & screedriver, Do nsl
g T DORApinG,

Harsova e boits Btouting ko ha mater e SoUREng.



DR

(Attachment 4 - Annex 4)

.——__-_____-_q—-——'

Tuen i Evdor 5 e requined posTon Pegiacs &

Hghian M bolts Fapiace T coupling guards.

The sliciical conrecon should be cifried o 82
HHMhmﬂl_m
1P mith Hopdd.

5. Start-Up

Do not #tart Bhe puemp untl [t has. Been
primad s venied

&4 Priming
Closed wysiems of Spen systesa whare the
Squid lereel 18 abo B pamp Efel

i s In B pmp heacl.
Py afienticn to ihe direction of the vest
hole sd take care 15 #nsure thal Me s
caping wetes dous not cause Injery 10
pérsand of damage 45 the molor or other
somganestin hot mafer iestsiiations,

v of irjury cauned by scaldifg hol watet.
Gewly cpen B oleting veive In T sucion pia
el & wbicty oo ol Bepuid Ul OUE Toe it holn.

Tighten the vert screw and complalely Gpen o -

prarnp Irdet:
Tha suction figw end fhe pump mist be Miad W
il el vl befiors the pump i ssared.

BF Cherlilag irecliss of Hetation
Do rof piart B mt-ﬂlﬂ.hﬁh’l“ﬂﬂ“
unil § B been fibed with kouid.
The dirsctien of retagon should not be
ehecked with The motat alons s of -
&“’-Hpﬂmilﬂ
Hhmummﬂ
Tow comact drmciion of rolalion | shown By amows
o T pusp i mndior G T Mol 156 Do

53 Slarting
Bolore staring I pumpoomplotely open T
mﬂm“#‘lﬂ'ﬂ"m“
e the clacharge vciating vaive aimost ool
Bt the uee il
Vet the parmp during slariing by loceaning e
screw I T puesp Besad undll  ateady stredm ol Bg
wid s out B vt hola e figa. 5 and &
Pay sfinaticn 1o the dimclion of the ve-
ritate 0t take care L3 pnasre hat the

aucaping muter does not chuss Y 9
perions or damaps 1o Ba mokor o¢ Sfer
.&L Iry Pt iy instatations, )
peoial attertion should be pald o the 1
s of Indury Caussd by dtalding hot waler.
Whar, T pipirg wysiem has been filed with fouid
slowhy open the dachage sisieg valve wntl £
complelpdy S8n.
Whin pumping iouides comteining Sl is dvisatio
by e T U paguiany T wend e R oCeEN
"mwnnmumnﬂm

Sl Frequesey ol Slasls nd Shop
Mofors s=lar than AKW shouid not st mom 18
100 throtes e Powst,
Dt muchons alsgukd ol B3 Mo an 20 B i
hoasr.
&. Maintenance
Belors wharting work on the pump,maks
wwp thal P2 powor b euppled bo
perp and that 8 canndt be sccloontaly
anitehed on.
mmﬂ’dﬂ“m
i Hve s b 83 b deminedd Jor i long pevicd Of inac-
Bvity semces one of Te couping puands o inject &
b chops of slions o1 on e thal betwean B4
pumg Sead and the coeping This: Wil preven e
el ol Yoo o Sicxing. -

Yierler Reaninpe

Mclors ah are ot Gfed with [reae mipgiel A
s imisraa- L

Motors B wilh Groase ripples should be ubricaled
m.wwm

I T cade of peapondl Dperalon (roor i ide B
mmare e § months of the yaarl is moommendod
i preass the molor when [he pump i takon ot of
(e 5

7. Froat Protection

Prmpa which mee not being wed during pariods of
foal shogkd b deminad B EvDid Seage.

Deaiy P pumy by loosening #a verd s B e
poemg head i by Pemdving The drtin plugy from g

Carn ast he taken o enture That the
whciping witer dosa not cause Infery to
&mrwﬂﬂﬂﬂ"'ﬁ'
compasanis in hot waier inatslintions,sp-
aclal attontion should b paid 10 thi ek

Page 102 of 1291



(Attachment 4 - Annex 4)

DR EEET
————————————————————— e ———————

of Infery Cousad by aCeiding haot mete.
Do riot Bigiien B weet i 4 raplace the doin plug o e pump &1 bo used again.
Baptorn ey T R Pplud i e hasn mefiw The byRiSE w1l Sul B! Ma a0
Fit 0 drain g Dy lightening the large union et tl-iovwed By T VDT vl

8.Fault Finding Chart

&mmmmlnmﬂmm remeval | deamanting of the pump macs
swe that the electriciy sipphy hes Been gafiched 0f

o e ——E TR . e — — i T | T Cwe— ce—————

" ) Sapply e,

b} P Dhowi

&) Miolor ptasier ceanioad has inpped ot

] ke Sontacty i Mictor s2rhic @i Mol Making
et or He ool i bty

) Congrol ciroul luses ire Geletv

f Motor s defocthn.

-'ll‘tl'“w.“ , oret Irmme- 1 O Fusa b e

i ﬁwnmﬂm—m

€ Gt cornaciion 18 koo oo Lty

) Mator winding i thleda.

0] Pump fiearically biocked.

e — o — e Tw o e T e ——

o ————

'I'"l-—_

————l- mm

.mmr-;r.ﬁnhnﬂ.} Ty Gk 1 s b ) and ).
P puenp daos ek Am, !

i s o e el e— S [ e —— ST e

B Pump capachy not constart ‘ 2 P it assur in s loa

) Sation pipe S e Ty blocked by Impurifed :
ch Pusg drinars in @l 1

hﬂnﬂprnﬂhﬂﬂwm
|i H]-Fﬂﬂm_“hmm
] ] Loskage in maC i .
| o AR b puchion Dl oF pOm.
Hhhunhﬂhﬂn'ﬂm

e — e i PEITEE——— e e e JF
Tmmhﬁ-n“mu :::-quhulm#
b} Pt of por-retar™ sahv dediciee,
£ Foof wahvg Biosted n 08N OF P By 0PN Paon
i :ﬂwﬂhﬁﬁlﬂﬂﬂhﬂmm i

- - ———— ] — "

'i

F & pump has béan used for a Boguld
which | injurisus b Rty o Sk the
pup will Bo clansiied da contamirarted, Page 103 of 1291



(Attachment 4 - Annex 4)

CIMM

WATER PRESSURE VESSEL
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® STARTING OPERATION OF A WATER PRESSURE VESSEL
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pRESSURE VESSEL MONITORING
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:NHTEF.HWI- AND FAULT FINDING INSTRUCTIONS
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& FECOMMENDED SPARE PARTS AND LUBRICANTS

A.p.lputdwwtﬂhﬂl&ﬂﬂmﬂﬂuwﬂﬂ.

wmnmnmlﬂmwmmm-mnmmmﬂ
moving pans.

Page 110 of 1291



(Attachment 4 - Annex 4)

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

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 Natural ventilation is fully utilization of This mode will be operated in
ventilation outdoor fresh air to condition the indoor | moderate climate period

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.

Free cooling Free cooling is a kind of partial This mode will be operated in
mechanical ventilation. Fresh air intake between summer and
will be came from outdoor and then moderate climate period

supply to interior via AHU. The supply air | whilst natural ventilation
flow rate and chilled water supply will be | period; Poor outdoor air
varied according to instantaneous cooling | quality; Cold winter period
load requirement.

Air conditioning Air conditioning is supply of cool air from | This mode will be operated in

the central air conditioning plants. hot seasons whilst outdoor
Minimum fresh air will be supplied to condition not suitable for
maintain acceptable indoor air quality. both free cooling and natural
Chilled water will be supplied to suit ventilation.

instantaneous cooling load requirements.

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

Window
Openings
Status

Natural ventilation | Room RH < 80% Off Open
Outdoor RH =40% - 70%
Outdoor temp. < 25°C
Outdoor wind speed < 8m/s
Free cooling Room RH < 80% On Close
Outdoor RH =40% - 70%
Outdoor temp. < 25°C

Outdoor wind speed > 8m/s
(maintain for more than 30 min.)
Air conditioning Room RH > 80% On Close
Outdoor RH = <40% or >70%
Outdoor temp. > 25°C

AHU Operation
Status

Operation Mode Setpoints for each operating mode

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

-7-
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

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

-8-
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

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)
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(Attachment 4 - Annex 4)

MVAC Installation

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)

-10-
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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.

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

fig 1.2-1

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 1.2-2

If everything is all right, then the section can be elevated
and taken away ( see fig 1.2-4 ).

fig 1.2-4

Page 118 of 1291



(Attachment 4 - Annex 4)

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

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

fig 1.2-8 fig 1.2-9

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.

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.

fig 1.4-1

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.
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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 fig 1.6-1
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.

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.

Page 123 of 1291



(Attachment 4 - Annex 4)

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 o
slip, and if excessively tensioned, the L
motor and fan bearings may be over- P;
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 P4 ( N) is applied and fig 1.7-1
P <Py<1.5 P, where the force P is de-
pendent on the belt type as shown in Table A.
The deflection should be measured preferable by means of tensiometer.
Table A
Force P
Belt section diameter of 0+-10 m/s 10 + 20 m/s 20 =30 m/s
smaller pulley (N) (N) (N)
(mm)
SPZ 67 +~ 95 12 +18 10 ~ 16 8+14
> 96 19 + 26 17 + 24 15 + 22
SPA 100 + 140 22 + 32 18 + 26 15 + 22
> 141 33+48 27 + 40 23+ 34
SPB 160 + 265 38 ~ 56 32 +50 28 - 42
> 266 57 +72 51 + 64 43 + 58
SPC 224 + 355 72 +102 60 +~ 90 50 + 80
> 356 103 + 132 91+ 120 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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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..

1.8.

1. ONCE IN A WEEK

Check filter condition at weekly intervals. Clean, wash or renew/replace if neces-
sary.

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.

.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 )

e Check the operation of dampers.

e Check the filter frame for proper sealing.

e Replace synthetic media in panel filters.

e Check the access doors for easy operation and proper locking.

o Check the controls and operation of Roll Filters.

e Check the coils and fin condition. Wash with water spray, if necessary.
« Check the condition of all insulating, regulating valves etc in the system.
o Vent the water coils.

o Check motor and fan bearing lubrication.

e 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:

e 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 20000 hrs
1500 + 2000 RPM
Fan with speed between 15000 hrs

2000 + 3000 RPM

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)
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SAIV:Z INSTALLATION, OPERATION AND MAINTENANCE MANUAL

Impeller removal

For some reason, if it is required to take the impeller out for cleaning, following pro-
cedure is recommended:

Forward Curved Fan

e Loosen motor mounting bolts and remove the motor.
« Remove belts and bearings.

e Loosen the fan fixing screw and withdraw the shaft.
o Unbolt the flexible connection on fan discharge.

e Turn the fan assembly by 90.

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

Backward Curved Fan

e Loosen motor mounting bolts and remove the motor.

« Remove belts and bearings.

e Unbolt and remove the flange of bearing supporting ring frame.
 Remove the aluminium inlet cone.

o Withdraw the impeller along with the shaft.

e 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.

14
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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 | of Machinery Direc-
tive 98/37/CE .

The “CE” mark appears on every
identification label of the unit ( see

fig 2.1-1). 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:

e danger to operator’s safety.
e damages to the unit.
e 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 )

[4

T

TURN OFF THE POWER

DON'T REPAIR OR ADJUST BEFORE OPENING
DURING THE MOVEMENT
fig 2.4-1 fig 2.4-2 fig 2.4-3

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

. startup

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.
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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 | of EEC
MACHINERY DIRECTIVE 98/37/EC

Applicable points of EEC Measures taken: Ref. to harmonised
MACHINERY DIRECTIVE procedure
1.1.4 Lighting Inspection zone in order to pro- | UNI EN 292

vide maintenance and start-up
provided with lighting

1.1.5 Design of a unit in or-|Design of a multi-section unit| UNI EN 292
der to handling with basement for lifting by fork-
lift or rope; locking of vibration
isolators during transport

1.3.2 Risk of breakage dur-|Operation conditions stated on|UNI EN 292
ing functioning the as-built drawing; frequency
of maintenance listed in the in-
struction handbook

1.3.3 Risk due to surfaces|Casing tested till 400 mm of | UNI EN 292
and projection of objects pressure, fan dimensioning
within operation limits, mesh for
no ducted fan and warnings de-
scribed in the maintenance and
operation handbook

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 |Access door open able with a|UNI EN 292
against moving elements special tool ; written warning fit-
1.3.8 Estimated prevention |ted on the access door.
measures against moving |Optional measures are to be
elements required during commercial
1..41.1 General require-|agreement and stated on the
ments as-built drawing
1.4.2.1 Fixed protection
1.5.1 Risk due to electric| Wiring diagrams inside motor | UNI EN 292
power terminal box. CEI EN 60204-1
(see also paragraph 2.9)
1.5.6 Risk of fire Fire-retardant polyurethane or|UNIEN 292
mineral wool panels type sand-
wich
1.5.7 Risk of explosion Should any risk of explosive |UNI EN 292
atmosphere, supply of electric
motor and explosion-proof fan
occur
1.5.8 Risk due to noise Noise level stated on the as-|UNI EN 292
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
1.5.9 Risk of vibration Fans and motors mounted on|UNI EN 292
basement isolated by vibration
isolators and flexible connec-
tions on fans
1.5.14 Risk of being impris- | Access door provided with | UNI EN 292
oned inside the unit hinges  which allow opening
from the inside
1.6.1 Maintenance of the| See Installation, Use and Main- | UNI EN 292
unit tenance handbook
1.6.4 Workman corrective | Design according to SOP 003; | UNI EN 292
maintenance see chapter “Safety” in the
handbook for a safety mainte-
nance
1.7.0 Warning device Written warning in proximity to | UNI EN 292
electrical and rotating parts
1.7.2 Warning about further | Written warnings near pipe |UNI EN 292
risks connections
1.7.3 Marking Marking on metal name plate | UNI EN 292
displayed on the outside the fan
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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
MACHINERY DIRECTIVE 98/37/EC

annexe | of EEC

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

1.2.3 Start-up
1.2.4 Emergency stopping
device

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

UNI EN 292
CEI EN 60204-1

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.

fig 2.10-1: inlet or outlet

3) Drive guards. A typical centrifugal fan drive guard on centrifugal fan

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 2.10-2: 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

(Attachment 4 - Annex 4)

fig 2.10-3: special purpose intake screen

guarded at all this times. In the event the guard is removed for any reason, the fan

must be disconnected and locked out.

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

Screw out security nuts of antivibration mounts.

Lock out the primary and secondary power sources.

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.
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.

Check and tighten all hold-down (securing) bolts.

Check the fan assembly and bearings for proper grounding to prevent static
electricity discharge.

Spin the impeller to determine whether it rotates freely and is not grossly out of
balance.

Inspect impeller for proper rotation for the fan design.

Check all set screws and tighten, if necessary.

Page 140 of 1291



(Attachment 4 - Annex 4)

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.

o 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.

e Restart the fan. In case of a stand-by fan and motor are supplied, ensure that no
short circuiting of air occurs.

e 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.

e Adjust dampers position to obtain the rated air volume.

e In case fans are supplied with variable pitch pulley ( up to 7.5 kW ), adjust the
same to the desired position.

o Ensure that the air volume are within the specified limits.

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

e Check ON-OFF temperature across coils and adjust water/steam flows accord-
ingly. Check the functioning of controls.
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e Check the functioning of humidifier by adjusting the humidistat control.

o 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.

o 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.

o Pulley alignment.

e Motor running current.

o Filter condition.

« Condensate and drain to see flow.

o 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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SAFETY

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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EWE

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
guestion 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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EWE

3.4. SYSTEM CHECKLIST

Po

or 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)

B)

C)

While the impeller is coasting to

a stop, see if it is rotating in the ﬁ

proper direction (see fig 3.4-1) ROTATION

Make certain the impeller is of z NN

the correct rotation for the @ @’ .:'

housing and not installed

backwards. [ Fan manufacturer AL B RCLNEY  AIRFOIL

describe  the  rotation  of » & P

centrifugal fan impeller as being @ /

"clockwise" or ‘

"counterclockwise" when viewing RADIAL Tip  BACKWARD  FORWARD

the DRIVE SIDE ( see AMCA CURVED CURVED

Standards 2406 ) ]. fig 3.4-1: type of centrifugal fan
impeller

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).

T T e, — =]

Fan 1 EAN
MOTORA MOTOR
‘ i
e
p———
LN
(MPROPER SHEAVE ALIGNMENT PROFEH SHEAVE ALIBNMENT
fig 3.4-2
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EWE

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).

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 ?

) 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).
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EWE
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fig 3.4-4: typical inlet-impeller relationships

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).

I

100% OPEN

-
(=]
o

75% OPEN

8 3 g

PERCENT OF NO DELIVERY PRESSURE
e
o

0 20 40 60 80 100
PERCENT OF FREE DELIVERY VOLUME

fig 3.4-5: typical normalised inlet vane control
pressure volume curve

D) Insp

31
Page 148 of 1291



(Attachment 4 - Annex 4)

EWE

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).

IMF’ELLER IMPELLER
/7 ROTATION | 7" ROTATION
L
‘ t I| ‘\.._\_ ’/_\
LR \_\;’f 7=
\ \ | —L@']
\ =~/
I
| PRE-ROTATION COUNTER-ROTATION
AlR SWIRL IN SAME DIRECTION AIR SWIRL IN OPPOSITE DIRECTION
AS IMPELLER ROTATION TO IMPELLER ROTATION
fig 3.4-6: typical forced inlet vortex

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.
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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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APPENDIX: MASTER TROUBLESHOOTING CHART

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

I) 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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APPENDIX: MASTER TROUBLESHOOTING CHART

NOISE A-7 IMPELLER a) loose on shaft

b) defective impeller. Do not run the fan. Contact manufacturer

¢) 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 |a) dampers
STREAM MAY CAUSE RATTLE, OR b) registers
PURE TONE WHISTLE 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, a) leaks in duct work
HOLES OR PAST OBSTRUCTIONS 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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APPENDIX: MASTER TROUBLESHOOTING CHART

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

INSUFFICIENT AIR
FLOW

B-1

FAN

a) forward curved impeller installed backwards
b) fan running backwards

¢) 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 |a) obstruction near fan outlet

STREAM 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 C-1 SYSTEM a) oversized duct work
FLOW b) access door open
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APPENDIX: MASTER TROUBLESHOOTING CHART
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 D-1 SYSTEM, FAN OR INTERPRETATION OF |general discussion:
PRESSURE MEASUREMENTS The velocity pressure at any point of measurement is a function of
WRONG 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, [D-2 SYSTEM a) system has less resistance to flow than expected. This is a
flow rate high 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, |[D-5 SYSTEM a) fan inlet and/or outlet conditions not same as tested. See
flow rate low general discussion ( D-1).

Also see B-1 through B-8.
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APPENDIX: MASTER TROUBLESHOOTING CHART

static pressure D-6 SYSTEM a) obstruction in system
high, flow rate low 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.qg.
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 F-1 ELECTRICAL OR MECHANICAL Mechanical and electrical problems are usually straightforward and
OPERATE 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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APPENDIX: MASTER TROUBLESHOOTING CHART

PROBLEM SOURCE PROBABLE CAUSE
PREMATURE G-1 BELTS, BEARINGS, SHEAVES, general discussion:
FAILURE IMPELLER, HUBS, ETC. 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 | fans are
intended for operation below certain limits of pressure and outlet
velocity. Class Il 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

General Description

The VAV-5000 series variable air volume boxes are co-operated with Siemens 550-445 BACnet DDC
controller (supplied by others) and temperature sensor (supplied by others) to achieve the operation of
temperature control, and interfacing to Building Management System.

Operation

The VAV-5000 series single duct variable air volume boxes are designed for ease of operation. The
SP-200 multi-point cross flow sensor at the inlet side of the VAV box is connected to the Siemens 550-445
BACnet DDC controller to calculate the airflow (i.e. cfm) through the box. The DDC controller modulates
the damper position until the actual airflow corresponds to the input signal from the room temperature
sensor. The minimum and maximum airflow limits are adjustable at the central workstation eliminating the
need to access into the space.

Installation

The Siemens 550-445 BACnet DDC controllers and transformers are factory mounted inside the protective
metal shroud of the VAV-5000 series single duct variable air volume box. The shroud cover is removable
with metal screw.

The basic VAV-5000 series variable air volume boxes are light enough that they can be supported by the
duct work in which they are installed. Where accessory modules / sections, such as multi-outlet
attenuator, etc. are included, the boxes should be supported directly. Use the support method prescribed
for rectangular duct in job specifications.

The boxes shall be mounted right side up. It should be level within +/- 10 degrees of horizontal, both
parallel to the air flow and right angles to air flow. The control sides of the boxes are labeled with an arrow
indication UP. Do not mount the control side of the boxes tight to a wall pipe, or any other obstruction.
Allow sufficient room for access to the controls.
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For optimum performance there should be a minimum of 4D of straight inlet duct, same size as inlet,
between the inlet and transition, take off or fitting.

Calibrated Air Volume Range
The following air volume ranges are calibrated for optimum performance.

cfm L/s
Unit Size
Min Max Min Max
6” 66 450 31 212
8” 132 800 62 378
10” 221 1350 104 637
14” 439 3000 207 1416
List of Equipment
A. Cooling Only
1. VAV Box

- Model : VAV-5000 series

- Inlet size : 67, 8", 10” and 14”

- Internal fiberglass insulation and perforated metal sheet lining

- Integrated blade type damper and damper shaft

- SP-200 Multi point cross flow sensor

- Controller mounting panel ¢/w :
a. Siemens 550-445 BACnet DDC controller (supplied by others)
b. TR220/24 Transformer

- J2 flange connection to multi-outlet attenuator

2. Multi-outlet attenuator
- Model : MOA series
- Qutlet size: 5x67,5x8”
- Internal fiberglass insulation and perforated metal sheet lining
- Manual control damper
- J2 flange connection to VAV box
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Section 2

Maintenance

Cooling VAV Box

Maintenance

A. Cooling VAV Box

1. Quarterly Routine
- Check the movement of air damper by means of adjusting the set point at the room temperature
sensor or central workstation.

2. Yearly Routine

- Perform the manual operation of the air damper by means of pressing the manual switch at the DDC
controller.
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Section 3

Wiring Diagram

Cooling VAV Box
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Section 4

Catalogue

VAV-5000 Series Single Duct VAV Box
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TERMINAL UNITS

Ml VAW

"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.

Common Applications
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

Features :
Ranges from 31 /s to 1888 /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
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
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

\Clﬁx:l— X000-SPE > Special requirements

|—> E - Electrical Coil heater

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

Dimensional Data

VAYV Barebox Dimension

VAV CONTROL

SIDE VIEW

VAY Barebox with Electric Duct Heater Section Dimension

o ce SI UNITS IN W
S cleat or Flan FLAMGE CONMECTION _
/ ge INTSE 3 T e T & 1 0T ¢t

4 [305 203 99 [749 [1150
305 [203 124 [149 | 1150

305 203 | N/A 1148 1150

254 [N/A 175 1150
254 | N/A 00 | 1150
36 | 318 [N 1225 180
g | 38 [ N/A [251 [ 1150
J 406|381 [W/A 302 1150
. 14 508 | 445 | N/A 1352 [1250

16 610 | 457 | N/a | 403 | 1250

HEATER CONTROL HEATER ELEMENT
. BOX BOX

VAV CONTROL

ol Pl LE = R cR L L ) o
Crd Lo
[ fe=]
L &m

) =]
L
Ln
o

VAYV Barebox with Multi-Outlet attenuator Section Dimension

FLANGE CONMECTION

) 1 !
VAV CONTROL |
BOX —

Lol
i ST

I E 600 / 914 / 1499 |
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TERMINAL UNITS

Single Duct VAV Size 4 to 16

. 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
. Rectangular Discharge opening with J2 flange duct connection

. DDC controller shrould

. UL94-V2 type pneumatic tubing

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

. 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

. 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 VAYV Size 4 to 16 with Electric Heater Section

. 12 point cross flow sensor

.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
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TERMINAL UNITS

Performance Data

Recommended Air Volume Flow Range

Pneumatic Electronic DDC
Unit Size Control
L/S L/S L/S
Range Range Range
4 0-106 24 - 106 24 -106
0-212 31-212 31-212
0-378 62 - 378 62 - 378
10 0-637 104 - 637 104 - 637
12 0-991 143 -991 143 - 991
14 0-1510 207 - 1416 | 207 - 1416
16 0-1888 268 - 1888 | 268 - 1888

Note
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

Basic Box Casing and Damper Leakage

Casing Leakage 1/s@ Damper Leakage I/s @
Unit Size 500Pa 500Pa
4 2 1
6 2 1
8 2 2
10 1 2
12 2 3
14 2 3
16 3 3
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TERMINAL UNITS

Performance Data

Performance Typical Selection Guide
Ut S1ze Air Flow Min Operated Pressure Drop (Pa)
Total Pressure (Pa) Basic unit with MOA with EH sec with 1 row HW
33 12 2 2 2 5
59 32 2 2 2 7
4 2
83 62 2 2 2 10
106 102 2 2 2 12
71 12 2 2 2 10
106 30 2 2 2 22
5 142 52 2 2 2 37
177 82 2 2 2 60
212 114 2 2 2 82
189 17 2 2 2 20
236 23 2 2 2 30
8 283 37 2 2 2 40
330 50 2 2 2 50
37 62 2 2 2 62
260 13 2 2 2 20
10 3534 23 2 2 2 30
448 37 2 2 2 45
637 72 2 2 2 80
425 17 2 2 2 25
566 27 2 2 2 40
12 708 42 2 2 2 57
850 &0 2 2 2 77
291 82 2 2 2 100
472 12 2 2 2 17
708 23 2 2 2 30
14 044 45 2 2 2 50
1180 67 2 2 2 70
1416 93 2 2 2 95
708 15 2 2 2 22
944 23 2 2 2 37
1180 40 2 2 2 52
16
1416 53 2 2 2 70
1652 75 2 2 2 92
1888 a7 2 2 2 114

Performance Note

All test data obtain accordance to following standard

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

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

1SO 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

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
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SUN
s

Performance Data ( Total Pressure Vs Flow )

Size 6

6" VAV + MOA TP operate & TP

140
120
100

80

60

Total Pressure (Pa)

40

20

0 50 100 150 200 250
Flow 1/s

Size 8

8" VAV + MOA TP operate TP

Total Pressure (Pa)

0 50 100 150 200 250 300 350 400 450
Flow 1/s
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TERMINAL UNITS

Performance Data ( Total Pressure Vs Flow )

Size 10

10" VAV + MOA TP operate

140

120

100

Pressure (Pa)
N o )
) S S

N
(=}

0 100 200 300 400 500 600 700 800
Flow /s

Size 12

12" VAV + MOA TP operate o TP

Pressure (Pa)
[} (O8] B W (o) ~ [ee] O
(=) (=} (==} [} (=} S S S

—_
(=}

(=}

0 200 400 600 800 1000 1200
Flow /s
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Performance Data ( Total Pressure Vs Flow )

Size 14

TERMINAL UNITS

(Attachment 4 - Annex 4)

100
90
80
70
60
50
40
30
20
10

Pressure (Pa)

200 400

600

14" VAV + MOA TP operate

800 1200

Flow /s

1000

1400 1600

Size 16

120

100

D [els}
(=) (e}

Pressure (Pa)

N
(=)

20

(=}

200 400 600

16" VAV + MOA TP operate

800 1000 1400 1600

Flow 1/s

1200

1800

2000
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TERMINAL UNITS

(Attachment 4 - Annex 4)

NC level Quick Selection Guide
Basic unit
Unit Size | Air Flow Dizcharge NC Eadiated NC
125 Pa 375 Pa 750 Pa 125 Pa 375 Pa 750 Pa
35 20 20 i 20 20 20
4 59 20 20 il 20 20 20
23 20 20 22 20 20 21
106 20 24 27 20 21 24
71 0 20 20 20 20 20
106 20 20 21 20 20 21
] 142 20 20 24 20 20 25
177 20 21 27 20 23 27
212 20 24 30 20 25 29
150 0 20 25 20 21 25
2346 20 20 23 20 23 23
g 283 20 23 30 20 26 0
330 20 24 32 20 27 32
378 20 25 32 22 29 33
260 0 20 27 20 20 25
10 334 20 20 23 20 20 27
. 448 20 2 30 20 22 29
637 20 23 33 20 25 32
423 20 23 31 20 21 23
366 20 25 32 20 23 20
12 708 0 26 34 20 25 il
g0 20 27 35 20 26 33
ool 20 28 33 20 28 14
472 0 22 31 20 21 23
T0E 20 25 34 20 25 32
14 244 0 X7 36 21 29 35
1180 20 249 38 24 32 37
1415 20 30 39 27 35 41
TOE 0 12 30 20 23 0
S44 20 23 33 20 26 33
p 1130 0 27 35 22 30 35
18 1415 20 2 37 25 33 13
1552 20 31 40 28 36 41
1323 20 33 41 il 39 44

Performance Note

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

Accessories - Electric heater section

% Heater Section size (mm)
=89
196 Unit A B Length
.72 6 305 203 750
8 305 254 750
10 356 318 750
12 406 381 750
14 508 445 750
9 16 610 447 750
LT
IR W R AN -y T TR | I"!""rr_ _'Fﬁ:_'i'l. H_H_.H Hi B
B L e A T 0 Sl T e i e
PR S P S R o T B e B B i
TR A T AT, DUNND DT 0 TR U.'._'.i'ﬁ':_ ETOR- - L
124 207 "7 Kl RS T Ingh "D o fomoanO s
HEL = e W R D R R = i s
i TR DL F20 A0 SRSy kT ThI A A L A
L e a1
TR LW S R Ead KL
IGTILTIR VL L LM SR R LCATR,
Model Number Selection
EH-0X-XXX
| » Heating Capacity
» Box Size
» 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

HW-0X-XXX
Number of Row
» Box Size
» Hot water coil
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TERMINAL UNITS

Accessories - Multi-outlet attenuator

MOA Section size (mm)
Unit A B Length
» O Q |~ Q 7 6 305 203 600 /914
8 305 254 600/914
Lengnt \ B | 10 356 318 600/914
12 406 381 600/914
Ly
COMITEw R eaOe e[ AFep'm IORRT B uela 7 KT 14 508 445 600/914
&L LAERNTY WO 0T PROTCETOMN o o mrecrd coenr Wiy 16 610 447 600/914

FObTrame BTN JATTI ) AN RN rS UARD ASS DA
A SR LT BHET PRIECTE ) Taoalanded Healing A ]

L U P M . A kL]

Model Number Selection
MOA-0X-XXX
I—> Standard (STD) / Perforated (PR) / Double Skin(DB)

» Box Size

v

Multi-outlet attenuator

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

TAC controls (Andover) 1" #% ( Johnson Controls )

Pififl=" (Siemens )
Trend Controls ( IQL-VAV )

#n Honeywell (W775)
Invernsys ( MNB )
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TERMINAL UNITS

Flow Sensor Calibration curve for DDC controller "K" setting
C 5 = Q= K-Value * Ti
Flow (@3} Measured by Instrument Flow {Q) Calculated by K-Value —= O = K-Value * SQRT{DP)
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Section 5

Sp

are Parts

Recommended

ltem Model Description
1 SP-200 Multi-point cross flow sensor, 67, 8” ,10” & 14”
2 TR220 / 24 Transformer, 220Vac / 24Vac
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DAIKIN

’ < INVERTER >

DAIKIN ROOM AIR CONDITIONER
MODELS FTXS25EVMA FTKS25EVMA

Operation Manual FTXS35EVMA FTKS35EVMA
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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 /\ CAUTION
If you do not follow these instructions exactly, the unit may | If you do not follow these instructions exactly, the unit may
cause property damage, personal injury or loss of life. cause minor or moderate property damage or personal injury.
® Never do. 0 Be sure to follow the instructions.

Never cause the air conditioner (including the remote

9 Be sure to earth the air conditioner. controller) to get wet.

Never touch the air conditioner (including the remote
controller) with a wet hand.

/\ 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. ®

* |tis 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.

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.
+ |f 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.

» The refrigerant used in the air conditioner is safe. Although leaks should not occur, if for 0

/\ 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. 9

* Inorder 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.
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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.

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.

+ To avoid oxygen deficiency, ventilate the room sufficiently if equipment with burner is used together with the 0

* 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. -

Installation site.

B 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.

Consider nuisance to your neighbours from noises.

B 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.

Electrical work.

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

System relocation.

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

B Indoor Unit

11 10 9 6
8
16 14
[
13
Hlz
=) @
)
o 15

ON/OFF 12
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17 -
22 T
e ———
- il
1 1 2
I §§§§ e ~
==s=ss=—==5"— || | ]
I~ —— 0
L~
m Indoor Unit
1. Air filter 12. Indoor Unit ON/OFF switch: (page 10.)
2. Titanium Apatite Photocatalytic  Push this switch once to start operation.
Air.Purifying Filter: Push once Iagain to stop it. .
« These filters are attached to the inside of the air * The operation mode refers to the following
filters. table.
3. Air inlet Mode Tempe'rature Air flow
4. Front panel setting rate
FTK | COOL 22°C AUTO
5. Panel tab
FTX | AUTO 25°C AUTO
6. Room temperature sensor: —
- It senses the air temperature around the unit. * This switch is useful when the remote controller
7. INTELLIGENT EYE sensor: 50 'S m's_s'”gi
* It detects the movements of people and auto- 3. Operation lamp (green)
matically switches between normal operation 14. TIMER lamp (Yellow): (page 20.)
and energy saving operation. (page 18.) 15. INTELLIGENT EYE lamp (green): (page 18.)
8. Display 16. Signal receiver:
9. Air outlet * |t receives signals from the remote controller.
10' El hori | blades): 12 » When the unit receives a signal, you will hear a
. Flaps ( orlonlta ades): (page 12.) short beep.
11. Louvres (vertical blades): « Operation start ........... beep-beep
+ The louvres are inside of the air outlet. « Settings changed.......... beep
(page 13.) « Operation stop.............. beeeeep
B Outdoor Unit
17. Air inlet: (Back and side) 21. Earth terminal:
18. Air outlet + ltis inside of this cover.
19. Refrigerant piping and inter-unit cable 22. Outside air temperature sensor:
20. Drain hose * It senses the ambient temperature around the

Appearance of the outdoor unit may differ from some models.

unit.
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1
/m\
7
i oN JCEE
'zg{ L L:_I:A a‘h\
(B4 5T
©@B880° 3888
ECONO 5
N0 1~ & ONIOFF |
POWERFUL [TEMP c 6
B ]
e — | 9
7 (MODE) (®@FAN) (CzSWING) 10
QUIET  MOLDPROOF SENSOR ‘ I
8 () (@ R 12
PUSH for 2sec. | |
‘ 11

<ARC433B46, B47>

1. Signal transmitter:
* |t 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:
+ |t 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.

9.

10.
1.

12.
13.
14.
15.
16.

17.
18.

QUIET button: OUTDOOR UNIT QUIET
operation (page 15.)

FAN setting button:

+ It selects the air flow rate setting.
SWING button: (page 12.)

MOLD PROOF button:

+ MOLD PROOF operation (page 17.)
SENSOR button: INTELLIGENT EYE oper-
ation (page 18.)

ON TIMER button: (page 21.)

OFF TIMER button: (page 20.)

TIMER Setting button:

* It changes the time setting.

TIMER CANCEL button:

It cancels the timer setting.

CLOCK button: (page 9.)

RESET button:

+ Restart the unit if it freezes.

* Use a thin object to push.
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Preparation Before Operation

B To set the batteries

1. Slide the front cover to take it off.

2. Set two dry batteries (AAA).

Position @ and
© correctly!

3. Set the front cover as before.

ATTENTION

H 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

B 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.

B 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

B About remote controller
* Never expose the remote controller to direct sunlight.

Remote controller
holder

® To remove, pull it upwards.

+ 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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B To set the clock

1. Press “CLOCK button”.

(Attachment 4 - Annex 4)

000 is displayed. ®-“-'
@) blinks. % gm’“
2. Press “TIMER setting button” 5

to set the clock to the present

time.

ECONO
Holding down “ & ” or “ W ” button rap- - ) OONO
idly increases or decreases the time dis- W TEMP @
play.
h\

3. Press “CLOCK button”.
blinks.

B Turn the breaker ON

» Turning ON the breaker opens the flap, then &3y TIMER

closes it again. (This is a normal procedure.)

NOTE

M 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.

B Please note

(MODE) (®FAN)

(csswmej

() (@)

QUIET MOLD PROOF SENSOR

PUSH for 2sec.

I

RESET

Recommended temperature setting

For cooling:26°C — 28°C
For heating:20°C — 24°C

 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.

Mode

Operating conditions

If operation is continued out of this range

COOL

Outdoor temperature:10 to 46°C
Indoor temperature:

Indoor humidity:

18 to 32°C
80% max.

+ A safety device may work to stop the operation.

(In multi system, it may work to stop the

+ Condensation may occur on the indoor unit and drip.

operation of the outdoor unit only.)

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:

Indoor humidity:

18 to 32°C
80% max.

+ A safety device may work to stop the operation.
» Condensation may occur on the indoor unit and drip.

* Operation outside this humidity or temperature range may cause a safety device to disable the system.
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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 m
) |
same operation mode. ,
= fion]@©
B To start operation Ly
L
1. Press “MODE selector button
and select a operation mode. & 1630
» Each pressing of the button advances the 3 )
mode setting in sequence. 4
ECONO
{&): AUTO OONIOFF ‘
POWERFUL TEMP 2.3
(9: DRY J | ’
k
# . COOL T |—— 1
s - HEAT (MODE) (@FAN) (GSHiNG)
QUIET  MOLD PROOF| SENSOR
@ FAN (=) (9 )](e) s
[ ON | CANCEL
<FTK> [—>l7_‘l—>¢§¢—>® ®
B C
{+ — RESET
<FTX [_'@_'@_'*_'%_"z'j v TIMER

2. Press “ON/OFF button” .
* The OPERATION lamp lights up.

Ny
Bl
/N
[am NO}
o

B To stop operation

3. Press “ON/OFF button” again.
» Then OPERATION lamp goes off.

B To change the temperature setting
4. Press “TEMPERATURE adjustment button”.

DRY or FAN mode AUTO or COOL or HEAT mode

Press “ A 7 to raise the temperature and press
“ W ” to lower the temperature.
The temperature setting is not variable. Set to the temperature you like.

lil
oo
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B To change the air flow rate setting

5. Press “FAN setting button”.
DRY mode AUTO or COOL or HEAT or FAN mode

- ]
Five levels of air flow rate setting from “ @ "to“ @ ”

. o . lus “ {&} ”“ 22 ” are available.
The air flow rate setting is not variable. P = *

—=mBl
QD

* Indoor unit quiet operation

When the air flow is set to “ 2& ”, 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

l 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.
H 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.
H 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.
H 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.
H 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. K/%
/

B To adjust the horizontal : :
(ON JICHpE
blades (flaps) AR

)c
¥ am

1. Press “SWING button”.
. (:5; ” is displayed on the LCD and the | ® :533
flaps will begin to swing.

ECONO

I
2. When the flaps have reached the TE‘MP OONIOFF
desired position, press “SWING - @
button” once more. L —

e — — 1
e Thefl ill ing. I
“ ewapls will stop moving (MODE) (@FAN) ((=::SWING)—1, 2
+ "((" disappears from the LCD. QUIET  HOLDPROOF SENSOR

() (@) (&)

PUSH for 2sec.

[ ON | a CANCEL
©)
-

@3y TIMER  RESET
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B 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- Lower limit
izontal position after about one hour to prevent

In DRY mode or COOL mode

When stop operation1

Upper limit

condensation from forming on them. In HEAT mode
H ATTENTION
* Always use a remote controller to adjust the flaps When stop operation
angle. If you attempt to move it forcibly with hand Upper limit

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. In FAN mode

Lower limit

When stop operation 5o
Upper limit 70°

Lower limit
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POWERFUL Operation

POWERFUL operation quickly maximizes the cooling

(heating) effect in any operation mode. You can get the
maximum capacity . /%,\

B To start POWERFUL

ffON]
operation 5
1. Press “POWERFUL button”. ha S
« POWERFUL operation ends in 20 minutes. { =2=17]
Then the system automatically operates
again with the settings which were used ECONO |
before POWERFUL operation. TEAMP OONIOFF
« When using POWERFUL operation, POWERFLL @
there are some functions which are not 1 2
available. T— —T1 ’
« “ 227 is displayed on the LCD. (MODE) (FAN) (GsSWNG)
QUIET  MOLDPROOF SENSOR
C )
B To cancel POWERFUL (o) C8) (&)
operation L ON
| OFF_ -
2. Pl'e?S “POWERFUL button” =Yy TIMER RESET
again.

14

« “ 4 " disappears from the LCD.

NOTE

H 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 “4*” 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.)
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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.

B To start OUTDOOR UNIT
QUIET operation

1. Press “QUIET button”.
* “1® 7 is displayed on the LCD.

Bl To cancel OUTDOOR UNIT
QUIET operation

2. Press “QUIET button” again.
+ “1® " disappears from the LCD.

NOTE

l 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.

(Attachment 4 - Annex 4)

(MODE) | (@FAN) (CsSWING)

QUIET [MOLDPROOF SENSOR
@ H ) (&)

PUSH for 2sec.

ma
D
[ OFF | -

@9y TIMER  ReT

« 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.

1,2
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ECONO Operation
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ECONO operation is a function which enables efficient operation by lowering the maximum power con-

sumption value.

B To start ECONO operation

1. Press “ECONO button” .
« “x;” is displayed on the LCD.

B To cancel ECONO opera-
tion

2. Press “ECONO button” again.
» “<;” disappears from the LCD.

NOTE

POWERFUL TEMP
\

ECONO

(MODE) (@FAN) ((i;swmej
QUIET  MOLDPROOF SENSOR

() (@) (&)

PUSH for 2sec.

[ ON | a CANCEL
©)
-

v TIMER RESET

1,2

* 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.

16
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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.

B To set MOLD PROOF
operation

1. Press and hold the MOLD PROOF
button for two seconds.
- “@" is displayed on the LCD.

Bl To cancel MOLD PROOF
operation

2. Press and hold the MOLD PROOF
button for two seconds one more
time.

« “@” disappears from the LCD.

NOTE

K—//D"—imj

= 2 ) OON/OFF
v

- — —

h\ — 1

(MODE) (®FAN) (CSWING)

QUIET  MOLDPROOF SENSOR
(@ ) ) 1 2
PUSH for 2sec. y

[ ON | a CANCEL
©)
-,

@3y TIMER  RESET

* 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.
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“INTELLIGENT EYE” is the infrared sensor which
detects the human movement.

B To start INTELLIGENT
EYE operation

1. Press “SENSOR button”.
+ “o”is displayed on the LCD.

B To cancel the
INTELLIGENT EYE
operation

2. Press “SENSOR button” again.

+ “o” disappears from the LCD.
[EX.]

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.

18
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INTELLIGENT EYE Operation

floN @
7
- C
* '2‘@ ”‘m
° 1530

ECONO

= ) OONIOFF
=
v

T —

(MODE) (FAN) (C:SWING)
QUIET  MOLDPROOF SENSOR

(&) ( ) (& 1,2
[ ON a
@
-
&3v TIMER RESET
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“INTELLIGENT EYE” is useful for Energy Saving

H 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)

Notes on “INTELLIGENT EYE”

» Application range is as follows.

Vertical angle 90° Horizontal angle 110°
(Side View) (Top View)

» 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.

/\ CAUTION

* 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. F_”N\

7
B To use OFF TIMER opera- NI
ti L
Ion % |&_lc
+ Check that the clock is correct. @ial
If not, set the clock to the present time.
o0 MMM
(page 9.) T wuu
1. Press “OFF TIMER button”. ECONO ONIOFF
u.uuis displayed. POWERFUL TEMP @
®-0 blinks. -
h\
2. Press “TIMER Setting button” (MODE) (@FAN) ((s;swmej
until the time setting reaches the QUIET  MOLDPROOF SENSOR
. . N
point you like. (&) (@) (&) 2
« Every pressing of either button increases I— 4
or decreases the time setting by 10 min-
utes. Holding down either button changes
the setting rapidly.
I 1,3

3. Press “OFF TIMER button”
again.
* The TIMER lamp lights up.

O |
N4
S
o

B 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)
H 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.

20
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Bl To use ON TIMER operation

e Check that the clock is correct. If not, set
the clock to the present time

(page 9.). )

1. Press “ON TIMER button”.
£:00is 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.

[}
N
-0
/1N
o
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®- \_/
el
Vem C
¥ am
ST 500

H

(MODE) (@FAN) (CZSWING)
QUIET  MOLDPROOF SENSOR

(@) (9 ) (&)

PUSH for 2sec.

B To cancel ON TIMER
operation

4. Press “CANCEL button”.
* The TIMER lamp goes off.

B To combine ON TIMER and OFF TIMER

» A sample setting for combining the two timers is shown below.

(Example)

Present time: 11:00 p.m.

(The unit operating) »| ©0
OFF TIMER at 0:00 a.m. ) )
ON TIMER at 7:00 a.m. J Combined

ATTENTION

H 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.
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Note for Multi System

({ What is a “Multi System”? ))

This system has one outdoor unit connected to multiple indoor units.

B Selecting the Operation Mode .0 .-

1. With the Priority Room Setting i
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.

B NIGHT QUIET Mode (Available only for cooling operation)

22

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.

Page 214 of 1291



(Attachment 4 - Annex 4)

B 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 :

Operation mode in Room B, Cand 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

The unit enters Standby Mode. Operation resumes when the
HEAT . .
Room A unit stops operating.

If the unit is set to COOL mode, operation continues. If set to
AUTO HEAT mode, it enters Standby Mode. Operation resumes when
the Room A unit stops operating.

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.
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Care and Cleaning

A CAUTION Before cleaning, be sure to stop the operation and

turn the breaker OFF.

Units

24

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.) Fit the key
into the slot.
/\ CAUTION

» 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.
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Filters

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.

Titanium Apatite
Photocatalytic

Air-Purifying Filter A fior

4. Clean or replace each filter. Filter frame

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.
* Itis 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. Ifitis 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.
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NOTE

» 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.

ltem Part No.

Titanium Apatite Photocatalytic Air-Purifying Filter.
(without frame) 1 set

KAF970A46

Check

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.

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.)
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Trouble Shooting

These cases are not troubles.

The following cases are not air conditioner troubles but have some reasons. You may just continue using it.

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.

B In HEAT mode
* The frost on the outdoor unit melts into water or steam
when the air conditioner is in defrost operation.
M 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.

B 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.

B 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.

B After operation is stopped:
* The outdoor fan continues rotating for another 60
seconds for system protection.
B 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.)

B For system protection, the air conditioner may stop
operating on a sudden large voltage fluctuation.
It automatically resumes operation in about 3 minutes.

Page 219 of 1291

27




(Attachment 4 - Annex 4)

Check again.
Please check again before calling a repair person.
Case Check
The air conditioner does not Hasn’t a breaker turned OFF or a fuse blown?

operate.
(OPERATION lamp is off.)

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.

28
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Call the service shop immediately.

/N\ WARNING

B 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.

Hl 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.

There is a burning smell.
Water leaks from the indoor unit.

B The power cord is abnormally hot or damaged.

B An abnormal sound is heard during operation.

B The safety breaker, a fuse, or the earth leakage Turn the breaker
breaker cuts off the operation frequently. > OFF and call the

B A switch or a button often fails to work properly. service shop.

|

|

B After a power failure Ml Lightning
The air conditioner automatically resumes If lightning may strike the neighbouring area,
operation in about 3 minutes. You should just stop operation and turn the breaker OFF for
wait for a while. system protection.

We recommend periodical maintenance.

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

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.

(i) 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.

(i) 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.

-11 -
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

2. Refer to BMS O&M manual 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.

(i) 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)

-12 -
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64 Operating the Fan

Heating Season

For maximum energy savings, Big Ass Fans should be operated continuously during the heating season and should not be operated in
reverse (clockwise). Big Ass Fans are designed to operate efficiently at very low speeds, so turning the fan very slowly in the forward
direction (counterclockwise) will provide enough air movement to circulate the hot air at the ceiling down to the floor without causing
drafts. Follow the instructions below for proper fan operation:

1. Turn on the fan.
2. \Verify that the fan is spinning in the counterclockwise direction (when viewed from below).
3. If the fan is not spinning counterclockwise, reverse the fan direction.

Optional Operating Instructions

Adjust the fan speed to the appropriate Starting Fan Speed listed in the table below.
Floor to Ceiling Height (ft) Starting Fan Speed
<40 4
>40 6

Stand directly below the tips of the fan blades with hand outstretched. If you feel a draft, slightly turn down the fan speed (0.5). Repeat
until the draft is no longer noticeable.

Cooling Season

The cooling effect created by the breeze from the Big Ass Fans keeps occupants comfortable when turning up the thermostat. The
higher the thermostat setting is increased during the cooling season, the greater the energy savings. Every degree higher that the
thermostat is reset reduces the energy consumed by the air conditioner by 1.5-2%. To minimize energy usage during the cooling
season, Big Ass Fans should only be operated when building occupants are present.

1. Turn on the fan.
2. Verfify the fan is spinning in the counterclockwise direction (when viewed from below).
3. Ifthe fan is not spinning counterclockwise, reverse the direction of the fan.

Optional Operating Instructions

Adjust the fan speed to the appropriate Starting Fan Speed listed in the table below.
Floor to Ceiling Height (ft) Starting Fan Speed
<40 3
=40 4

Increase the speed of the fan until desired air speed or maximum fan speed is reached. In air conditioned facilities, increase the
thermostat setpoint by 2-7°F to save energy.
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User Servicing 65

Please take a few moments each year to perform the following preventive maintenance inspection to your fan to ensure its safe and
efficient operation. If you have any questions, please contact Customer Service at 1-877-BIG- ANS. If you require assistance, please
contact Field Service at 1-877-BIG-FANS to schedule a visit.

WARNING: Risk of fire, electric shock, or injury to persons during cleaning and user-maintenance! Disconnect the appliance
from the power supply before servicing.

WARNING: Before servicing or cleaning unit, switch power off at service panel and lock the service disconnecting means to
prevent power from being switched on accidentally. When the service disconnecting means cannot be locked, securely fasten
a prominent warning device (such as a tag) to the service panel.

WARNING: When service or replacement of a component in the fan requires the removal or disconnection of a safety device,
the safety device is to be reinstalled or remounted as previously installed.

Annual Preventive Maintenance

Note: Actual installation setup may differ from picture.

To be performed annually (see “Maintenance Checklist” in back of manual):

1. Check for the presence of the safety cable and shackle. The cable should be wrapped around the I-beam/angle irons leaving as
little slack as possible. The shackle should be securely tightened and located on the topside of the I-beam/angle irons.

2. Ensure all mounting bolts (4x for direct mount installations and 12x for installations with extension tube) are present and torqued to

40 ft:Ib(54.2 N-m).

Inspect motor terminations inside junction box and tighten if necessary.

Check gear reducer for oil leakage. If leakage is present, contact Customer Service at 1-877-BIG-FANS.

Ensure all bolts (20x) securing airfoils to fan are present and torqued to 29 ft:Ib(39 N-m).

Ensure airfoils are secured to one another by airfoil retainers (10x).

Ensure bolts securing winglets to airfoils are securely tightened.

Ensure hub safety clips (6x) are present and torqued to 35 ftIb (47 N-m). The bolts securing the safety clips to the hub are located

on the faceplate underneath the fan.

©®NO O AW

Additional Considerations

»  Check all connections in the fan controller and tighten as needed.
Using a vacuum, remove all dust and debris from the inside and
outside of the controller.

»  Verify proper fan rotation. The fan should be turning counter-clockwise
when viewed from the floo .

. Dust airfoils, motor, and motor housing. If desired, use a gentle
cleaner or degreasing agent to polish the foils. Do not use Clorox®
or other chlorine based cleaners! This could result in the release of
toxic/fatal fumes.

WARNING: Do not operate a fan with missing or damaged
components. Please contact Customer Service at 1-877-BIG-FANS.
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66 Troubleshooting

WARNING: Risk of fire, electric shock, or injury to persons during cleaning and user-maintenance! Disconnect the appliance
from the power supply before servicing.

WARNING: Before servicing or cleaning unit, switch power off at service panel and lock the service disconnecting means to
prevent power from being switched on accidentally. When the service disconnecting means cannot be locked, securely fasten
a prominent warning device (such as a tag) to the service panel.

WARNING: When service or replacement of a component in the fan requires the removal or disconnection of a safety device,
the safety device is to be reinstalled or remounted as previously installed.

General Troubleshooting

The Fan Turning In The Wrong Direction (Single Fan Controller)

*  The “3 Position Switch,” located on the front of the control box, controls the direction of the fan’s rotation. The fan must be rotating
counterclockwise (when viewed from the floor) to be e fective. If the fan is not rotating in this direction, adjust the “3 Position
Switch.”

The Fan Turning In The Wrong Direction (Multi-Fan Controller)
Turn the “3 Position Switch” to the OFF position. Wait for the fans to come to a complete stop. De-energize the controller and
associated AC supply circuit. Controller will display “F004” momentarily, indicating an undervoltage fault. Wait three
minutes for internal DC bus voltage to fall to a safe level (darkened display LEDs are not an indication of safe voltage
levels). Refer to diagram on p. 61 to reverse phase rotations. Note: Switching two leads on the AC supply side of the fan controller
will not reverse fan rotations.

Popping Noise Is Coming From The Fan

Airfoil popping comes from airfoils that are not tightened to the specified torque (see torque chart p. 5).

»  Switch off power at service panel and lock service disconnecting means. If it cannot be locked, fasten a prominent warning device.
Tighten airfoil fasteners to specified torque. If popping still occurs verify that the airfoils are not contacting each othe . If the airfoils
are contacting each other, please contact Big Ass Fans Customer Service at 1-877-BIG-FANS.

The Fan Is Not Starting
Make sure that all wires are securely connected.
*  Make sure the “Disconnect Switch” and “3 Position Switch” are in the ON position.
»  Verify that supply power is adequate and functional.
»  Contact Customer Service at 1-877-BIG-FANS.

The Variable Frequency Drive (VFD) Generates Radio Frequency (RF) Noise

VFDs generate radio frequency noise in many ways, but this noise can be prevented by using the proper wiring practices outlined in the

“Electrical Installation” section (p. 27).

* Do not run your VFD and sensitive equipment on the same power line.

*  You need to install shielded cables, run leads in grounded metallic conduit, or use appropriate sized 4 conductor shielded cable for
motor leads.

* Make sure that the motor’s ground/ shield lead are terminated to the VFD’s ground terminal, not the controller’s ground lug.

«  Ensure proper grounding at the motor, controller, and from the controller to the utility.

+  Contact Customer Service at 1-877-BIG-FANS.

The Motor Makes Noise When You Speed Up The Fan
Audible high frequency noise is normal during fan operation. If this is less than desirable or you feel that the noise may be a result of
mechanical failure, please contact us at 1-877-BIG-FANS.
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67

8’ - 24’ POWERFOIL®PLUS, POWERFOIL®, & WICKERBILL FANS

Troubleshooting KBDA Controllers

CAUTION: Local and national regulations regarding entry into powered industrial control panels should be followed.

Fan Error Codes

StEofP
B0 |

Drive Stopped
Indicates that the drive is in the Stop Mode. Function No. 4.03 set to “0001”.

Function No. Example
A Function No. consists of a Group No. (digits on the left-side of the decimal point) and a Group Code No. (digits on the
right side of the decimal point).

Motor Voltage Display
When the display is set to show Motor Voltage, the format will be “XXXu”. Function No. 4.05 set to “0001”.

Low Voltage Trip
Indicates that the AC line input voltage is below the Undervoltage Trip Point specified under “KBD Controller
Specifications and Environmental Ratings” on p. 61

Overvoltage Trip
Indicates that the AC line input voltage is above the Overvoltage Trip Point specified under “KBD Controller
Specifications and Environmental Ratings” on p. 61

Overload Trip (It Timeout)

Indicates that the motor has been overloaded for an extended period of time.

Current Source Trip
Indicates that the current signal output (from the IODA) has been opened.

AC Line Phase Loss Detection
Indicates that the drive has detected a loss of one of the phases in the 3-phase AC line input.

Keypad Communication Error
Indicates that the keypad failed to initialize when the drive is powered up. This is an abnormal condition. Contact Big
Ass Fans Customer Service at 1-877-BIG-FANS.

IODA Error

Indicates that the drive has lost communication with the IODA.

Parameter Changed
Momentarily flashes. Indicates that a parameter has been successfully changed

Motor Current Display
When the display is set to show Motor Current, the format will be “XX.XA”. Function No. 4.04 set to “0001”.

Bus Voltage Display
When the display is set to show Bus Voltage, the format will be “XXXU”.

Low Voltage Recovery
Indicates that a Low Voltage Trip occurred and the AC line input voltage has returned to within normal operating
range.

Overvoltage Recovery
Indicates that an Overvoltage Trip occurred and the AC line input voltage has returned to within normal operating
range.

External Fault Trip
Indicates that an external fault has occurred at one of the MFITs of the IODA. Function Nos. 7.00-7.06 set to “0008”.

Short Circuit Trip

Indicates that the drive detected a short circuit at the motor (phase-to-phase).

Data Enter Error
Indicates that the drive is in the Program Mode and a non-valid parameter change has been attempted.

Flash Memory Error
Indicates that a flash memory error on the drive has occurred. Contact Big Ass Fans Customer Servisgge 231 of 1291
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68 Troubleshooting Allen-Bradley Controllers

CAUTION: The following procedures require the fan controller to be under power. Precautions must be taken to ensure
personal safety. Eye protection, insulated adjustment tools, and arc flash protection are recommended. Local and/or national
regulations regarding entry into powered industrial control panels should be followed.

ATTENTION: If faults cannot be cleared, contact Big Ass Fans Customer Service.

Refer to Allen-Bradley “Quick Start Guide” (publication 22A-QS001C-MU-P-May 2003) or go to www.rockwellautomation.com for
information regarding fault code retrieval.

The condition of the fan controller is constantly monitored. Any changes in the condition of the system will be indicated through the LED
display on the front of the VFD. Any condition that results in the fan operating outside of pre-established limitations will result in a fault.

There are two types of faults, both of which will stop the fan:

*  Type 1 - Auto Reset/Run. When this type of fault occurs, the controller will automatically reset the fault condition and attempt to
restart after a period of five seconds. If the controller has made three restart attempts and the fault persists, the controller will trip
on “F033,” indicating that the controller has reached its restart attempt limit.

+  Type 2 - Non-Resetable. This type of fault occurs due to improper wiring and/or motor failure. The cause of the fault must be
corrected before the controller will run again.

Fault Indicators

When a fault has occurred, the LED display will flash the most recent fault that has occurred, and also flash the fault indicator
LED.

YN
Every time that the controller is powered down, the controller will record vy L 111 L hmid
a “F004” Undervoltage fault in the fault buffer. If the fault is a re-occurring e o | ] , | ’ . HERTZ
event or a type 2 fault, it will be possible to troubleshoot the system again FANTINTIN T
when the controller is powered back up. PRGOGRAM FAULT
Q \‘/
7 I ~

Automatically/Manually Clearing Faults

Automatically
As previously mentioned, Type 1 faults will clear automatically; however, the most recent 3 will be stored in the VFD’s fault buffer. Refer
to Powerflex “Quick Start Guide” to view fault bu fer contents.

Manually

To clear a Type 2 fault, remove power from the controller. Wait for the LEDs to darken before re-applying power. Controller can be
restarted at this point; however, due to the nature of type 2 faults, the controller will more than likely trip immediately. This can be helpful
in identifying which faults need to be addressed.

Type 1 Fault Descriptions and Corrective Measures

Listed below are the most common faults that will occur with the Big Ass Fans systems. Included in the description are the most
common corrective measures and/or test procedures that will be required for the repair of the system.

F004 Under Voltage

DC Buss Voltage fell below the minimum value. Monitor the AC supply for low voltage and/or line interruptions. It is not uncommon for
voltage levels in commercial and industrial areas to vary up to 10%. Power events exceeding 100 milliseconds in duration will usually
result in this type of fault. Possible causes include large across-the-line starters, active power factor correction, large transformers
coming online, welders, etc. Commonly referred to as a “brown out.” The controller will also report this fault every time the unit is
intentionally powered down.

Refer to the following section(s):
Power Requirements (p. 28)
Additional Input Power Considerations (p. 64)

F005 Over Voltage
DC Buss Voltage exceeded maximum value. Monitor the AC supply for high voltage transients and/or line interruptions. It is not
uncommon for voltage levels in commercial and industrial areas to vary up to 10%. Power events exceeding 100 milliseconds in
duration will usually result in this type of fault. Possible causes include active power factor correction, large transformers going offline,
lightening strikes (direct hit or local to your power grid), phase-to-phase voltage imbalance, phase-to-ground voltages in excess of
125% nominal phase-to-phase voltage, “High leg” or “Wild leg,” welders, foreign signal present on controller’s AC Supply, motor regen,
etc. Page 232 of 1291
WWW.BIGASSFANS.COM ~ ©2011 DELTAT CORP. DBABIG ASS FAN  ALL RIGHTS RESERVED



8’ - 24’ POWERFOIL®PLUS, POWERFOIL®, & WICKERBILL FANS (Attachment 4 - Annex 4)

Type 1 Fault Descriptions and Corrective Measures (cont.) 69

Refer to the following section(s):

Power Requirements (p. 28)

Conduit and Piping Guidelines (p. 32)
Additional Input Power Considerations (p. 63)

The drive will also register a FOO5 fault if the fan tries to stop too quickly. Unless the drive has lost its programming, this cause of failure
is unlikely. If the drive suffers from a FOO05 fault at any time other than when the operator has issued a stop command, then deceleration
rates are not an issue. 6- to 14-ft fans will typically stop in approximately 20 seconds. 16- to 20-ft fans will typically stop in approximately
25 seconds. 24-ft fans will stop in approximately 30 seconds. 400-600V controller models may also experience a F005 fault if the
motor leads are shorted or grounded out. If the drive experiences a short on the load side, the output drops off immediately.
The resulting field collapse around the reactor coil can cause a voltage spike on the drives dc bus, which may hide the actual
cause of failure. If this fault occurs on a regular and repeated basis, i.e., within 5 minutes of fan startup, a technician may bypass the
load reactor temporarily in order to get a legitimate fault code to appear on the VFD.

F006 Motor Stalled

Drive is unable to accelerate motor. Using a current clamp, monitor the motor(s) current at the moment of startup. If the measured
value exceeds the motor FLA as listed on the controller’s nameplate, the fan should be checked for mechanical binding. This fault will
typically occur if the fan is being restricted from movement. Typically, the fan just will not turn at all before the fault is registered. This
fault can also be caused by a foreign signal present on the controller’s output/motor leads. An FO06 fault may also be accompanied by
an unstable frequency display on the VFD. This would indicate a corrupted motor feedback due to a foreign signal presence.

Refer to the following section(s):
Conduit and Piping Guidelines (p. 33)
Wiring the Motor (pp. 55-56)

F007 Motor Overload

Internal electronic overload trip. This fault indicates that the motor(s) running current has exceeded a pre-established limit. Possible
causes include incorrect motor wiring, lack of motor ventilation (dirty motor heatsinks), shorted motor windings, mechanical binding or
bearing failure, fan cavitation (check minimum ceiling clearance), incorrect fan gear ratio, controller / fan mismatch, and incorrect cable
type.

ATTENTION: For multi-fan units, the included overload relays should be set to 115% of the motor’s FLA rating. When an
overload relay trips, the controller’s run enable circuit is opened. The relay will have to be manually reset before fans can
resume operation.

Electrical Motor Checks:

Using a current clamp, check the current draw on each motor phase. Current readings should not vary more than 10%, and should not
exceed the FLA rating on the controller’s nameplate. Variations would indicate the possibility of a partially shorted or fatigued motor
winding and/or defective motor leads. Power down the system and wait for the drive’s DC buss to discharge. Disconnect the output/
motor leads from controller. Using an ohmmeter, check resistance between phases T1-T2, T2-T3, and T1-T3.

Ohm readings should not vary more than 10-15%. Variations would indicate the possibility of a partially shorted or fatigued winding
and/or defective motor leads.

Refer to the following section(s):

Power Wiring Guidelines (p. 32)

Conduit and Piping Guidelines (p. 33)
Additional Input Power Considerations (p. 64)

F008 Heatsink Overtemp

Heatsink temperature has exceeded a predefined value. Check the VFD for blocked or dirty heatsink fins. erify that, when the fan(s)
are running, the VFD’s internal cooling fan is operational (fan is located on bottom of drive chassis). Verify that the ambient temperature
has not exceeded 40°C (104°F) for single fan units, 50°C (122°F) for multi-fan units.
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70

Type 2 Fault Descriptions and Corrective Measures

F003 Power Loss

DC Bus Voltage remained below 85% of nominal. This fault is similar to FO04, indicating an undervoltage and/or power interruption.
As a type 2, this fault will not reset automatically. FOO3 is a strong indicator of a maintained undervoltage and/or phase loss. Verify
acceptable Line-to-Line voltage on the AC Supply. Verify that the input fuses in the fan controller are good.

Refer to the following section(s):
Power Requirements (p. 28)
Additional Input Power Considerations (p. 59)

F013, F038, F039, F040, F041, F042, F043

Ground Fault. A current path to ground has been detected on one or more of the VFD’s output terminals. Possible causes include a
legitimate short to ground in controller output/motor leads, short to ground internal of the motor, excessive ground leakage currents, and
insulation breakdown of an unacceptable cable type.

Electrical Checks:

Power down the system and wait for the drive’s DC buss to discharge. Disconnect the output/motor leads from controller. Using a
megger set to the 1000V range, test resistance between T1, T2, T3 (all three tied together) and the controller’s ground lug. Readings

at or below 1.48 million ohms will indicate that the motor or cabling may be suffering from insulation breakdown. Proceeding further will
require the motor to be disconnected from associated cabling with the jumpers and/or wire nuts removed. At the motor, using the 1000V
range, check resistance between motor phases, and from each phase to ground. Readings at or below 1.48 million ohms will indicate
that the motor may be suffering from insulation breakdown. The motor should be replaced at this time. If the motor resistance is found
to be OK, this test should be repeated for the associated motor cabling.

Use of MC Cable or any other solid core wire will increase the chances of premature cable failure. Due to “skin effects,” capacitive cable
charging currents will typically be 50-75% higher than with other acceptable cable types. The VFD may perceive a ground fault due to
excessive current circulating through the VFD'’s output filter section

A foreign signal presence on the output/motor leads can also give a false indication of a ground fault condition. If the motor is OK, and
the cable has tested OK and is of an acceptable type, contact your Big Ass Fans representative to replace the VFD; the power section
is defective.

Refer to the following sections(s):

Power Wiring Guidelines (p. 32)

Conduit and Piping Guidelines (p. 33)
General Grounding Requirements (p. 36)
Wiring the Motor (pp. 51-52)

Additional Input Power Considerations (p. 59)

F033 Auto Restart Tries

The drive has unsuccessfully attempted to reset a fault and resume running three times (programmed value is 3). This fault will be
registered if the drive has attempted to reset a Type 1 fault three times. Cycle the controller power to clear this fault. If you experience
difficulty in retrieving active fault codes, contact your Big Ass Fans representative for assistance. The auto-restart feature may have to
be disabled to aid in troubleshooting.

F064 Drive Overload

Drive rating of 150% for one minute or 200% for three seconds has been exceeded. This fault indicates that the drive has attempted
to deliver 150-200% of its rated electrical output. This fault will occasionally take precedence over FO07. Solution includes the same
course of action as stated for FO07.

F070 Power Unit
Failure has been detected in the drive’s power section. Verify compliance with installation recommendations. Cycle the controller power
to clear this fault.
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CIC ZERO CARBON BUILDING MVAC Installation
AT SHEUNG YEE ROAD, KOWLOON BAY, KOWLOON
Operation and Maintenance Manual

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.

(i) 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.

-13-

Page 235 of 1291



(Attachment 4 - Annex 4)

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

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 (lll) 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)

-14 -
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(Attachment 4 - Annex 4)

MVAC Installation

Appendix

Appendix| — Technical Literature

Appendix Il — As-fitted Drawings

Appendix Il — Testing and Commissioning Records

Appendix IV — Spare Part List

Appendix V Supplier Contact List

-15-
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(Attachment 4 - Annex 4)

MVAC Installation

Appendix | — Technical Literature
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Water Cooled Chiller

Cooling Tower

Chilled Water Pump

Condensing Water Pump

Packaged Pressurization Unit
Expansion Tank

Water Treatment

Air Handling Unit / Primary Air Unit
Desiccant Dehumidification Wheel
Chilled Beam

Direct Expansion Split Type A/C Unit
Variable Air Volume Box

In Line Duct Fan

Propeller Fan

Centrifugal Fan

Ceiling Fan

Black Steel Pipe

Black Steel Pipe Fittings

Galvanised Steel Pipe

Galvanised Steel Pipe Fittings
Copper Pipe

Copper Pipe Fittings

Pipework Phenolic Foam Insulation
Refrigerant Pipework Flexible Closed Cell Elastomeric Insulation
Butterfly Valve

Check Valve

Gate Valve

Globe Valve

Double Regulating Valve

Pressure Gauge

-16 -
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(Attachment 4 - Annex 4)

MVAC Installation

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Temperature Gauge

Flexible Connector (Water Side)
Y Strainer

Automatic Air Vent

Test Plug (Water Side)
Fiberglass Water Tank

Water Level Switch

Bleed-off Controller

Galvanized Steel Ductwork
Duct Flexible Connector

Test Point (Air Side)

Fusible Link

Volume Control Damper
Non-Return Damper

Motorized Volume Control Damper
Fire Damper

Fire Damper (Curtain Type)

Fire and Smoke Damper
Activated Carbon Filter
Washable Filter

Bag Filter

Fire Resistance Sealant

Duct Sealant

Air Grille and Air Louvre
Ductwork Phenolic Foam Insulation
Duct Silencer

Vibration Isolator

Painting

Emergency Stop Button

Motor Control Panel

-17 -
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MVAC Installation

61
62
63
64

Frequency Inverter & Harmonic Filter
CCMS Digital Input / Output Cable
CCMS Analogue Input / Output Cable
CCMS LAN Cable

-18-
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Operation and Maintenance Manual

Technical Literature

1) Water Cooled Chiller
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