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I. Product

1. Nomenclature

i W: air-cooled condenser

¢ LG: Screw compressor

2. Product Line Up

Model Power Supply Cooling Capacity (kW) | Quantity of Compressor Quantity of Fan
LSBLGW380/C 380V/3Ph/50Hz 376 1 6
LSBLGW500/C 380V/3Ph/50Hz 496 1 8
LSBLGW600/C 380V/3Ph/50Hz 594 1 10
LSBLGW?720/C 380V/3Ph/50Hz 720 1 10
LSBLGW880/C 380V/3Ph/50Hz 880 2 14

LSBLGW1000/C 380V/3Ph/50Hz 996 2 16
LSBLGW1200/C 380V/3Ph/50Hz 1203 2 16
LSBLGW1420/C 380V/3Ph/50Hz 1419 2 20
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3. External Appearance

LSBLGW500/C module

LSBLGWG600/C LSBLGW720/C module LSBLGW880/C module

LSBLGW1420/C module



Air-cooled screw chiller technical manual (PLC series) MCAC-CTSM-2013-01

4. Features
Environmental care
B R134a refrigerant
Refrigerant of the HFC group with zero ozone depletion potential.

It is environmentally safe and does not have a phase-out date.

Economical Operation Cost

B Extremely high full load and partial load energy efficiency. New twin-rotor screw compressor
equipped with a high-efficiency motor and a variable capacity valve that can adjust the capacity of
25%, 50%, 75% and 100% in 4 stages (Stepless control as an option) and permits exact matching
of the cooling capacity to the actual load.

B Electronic expansion device permits the operation at a lower condensing pressure and improve the
utilization of the evaporator heat exchange surface (superheat control).

B Economizer system with electronic expansion device for increases the cooling capacity. Automatic
scheduling of the Chiller's compressors allows the chiller to match the fluctuating cooling load and

conserve energy with each unit running at its peak efficiency.
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Lower operating noise

B The twin-screw compressor adopts the strong points of gapless-loss, high-efficiency cubage,
low-noise, few easy workout parts. Double-wall structure not only compensates the pressure, but
also significantly reduces the noise. Cast iron structure of the compressor casing and oil separator

can reduce the noise significantly.
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#

Low-noise fans, made of a composite material are now even quieter and do not generate
intrusive low-frequency noise. Rigid fan mounting avoids start-up noise.

Multiple direct drive dynamically balanced propeller fans operate at low tip speeds for maximum
efficiency and minimum noise and vibration. A heavy-gauge vinyl-coated fan guard protects each

fan.

Outstanding reliability

Full factory testing of all the units ensures a trouble free start-up. Extensive test makes certain that
each safety and operating control is properly adjusted, and operates correctly. The unit has passed
full factory test before being delivered to ensure the reliable working on the site.

Transport simulation test in the laboratory on a vibrating table.

Simple Structure, Easy Installation

The unit can be placed in service after being connected with power supply and water supply during

field installation .Standard flange connection and wire mesh to the electrical panel make the

installation easy and simple.

State of Technique, Accuracy Control

The sensors related to control and other assemblies are equipped by factory and strictly tested.

Intelligent control: The unit is controlled by micro-controller(PLC) and has the automatic control
functions of fault diagnosis, energy management and anti-freezing monitoring, which ensures the
high-efficiency operation of the unit, and more convenient in use. The unit with RS485 open protocol
communication interface. BMS compatible. The startup and shutdown of each unit is controlled by

the host computer, reducing the running cost to the lowest.

Complete and safe control system: All electrically control elements are designed and selected with
stable quality and reliable function; The unit designed with multiple security measures ensure the

safe and reliable running witch including high and low pressure protection, oil pressure difference
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protection, anti-freezing protection, water flow protection, power protection, overload protection

etc.

=<+ Modular design, Flexible combination

B The units adopt modular design, which can makes more unit connect together. The unit can
combine 8 modules. Cooling capacity can be within 360kW-7200kW, meanwhile every separate
module can operate as master, also each module can be a slave unit with modules combination,

more convenient for design and installation.

=
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5. Specification

Single Compressor:

Unit Model LSBLGCW380/C | LSBLGCW500/C LSBLGW600/C | LSBLGW720/C
Cooling capacity ‘ kW 376 496 594 720
Power supply 380V/3P/50Hz
Rated power
consumption kw 124 159 187 234
ConTsressnr Type Semi- hermetic, twin screw compressor
Quantity 1 1 1 1
Energy adjustable range% 25%,50%,75%,100% 4-step ( 50%~100% stepless as option)
Refrigerant Type R134a
Type M shape Heat exchanger, High efficient exchanger tube + aluminum fins
Air Side Fans Quantity 6 8 10 10
Heat-exchanger | air volume (m3/h) 230006 23000x8 23000%10 2300010
Motor input (kW) 2.8x6 2.8x8 2.8x10 2.8x10
Type Shell-and-tube heat-exchanger
Water Volume
Water Side (m3/h) 65.4 86 103.2 123.8
Heat-exchanger Water pressure
drop (kpa) 39 54 56 58
Inlet/outlet Pipe
diameter (mm) DN125 DN125 DN125 DN150
Water side fouling factor (m2'°C IKW) 0.086
Length (mm) 3810 4680 5880 5880
Dimension (mm) width (mm) 2280 2280 2280 2280
height (mm) 2370 2370 2370 2370
Shipping weight (kg) 3320 4330 5000 5500
Running weight (kg) 3520 4530 5200 5700

Note:
1) Nominal cooling capacities are based on the following conditions:

Chilled water inlet/outlet temp: 12°C/7°C; Outdoor temp (DB/WB):35°C/24°C.

2) The applicable ambient temperature range of R134a air-cooled screw units is 15C ~43C.
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Dual Compressors:

Unit Model LSBLGCW880/C | LSBLGCW1000/C | LSBLGW1200/C | LSBLGW1420/C
Cooling
capacity kW 880 996 1203 1419
Power supply 380V/3P/50Hz
Rated power
consumption kW 285 318 381 466
e Type Semi- hermetic, twin screw compressor
Quantity 2 2 2 2
Energy adjustable range% 12.5%+ 25%- 37.5%. 50%-. 62.5%. 75%-. 87.5%. 100%
Refrigerant Type R134a
Type M shape Heat exchanger, High efficient exchanger tube + aluminum fins
Air Side Fans Quantity 14 16 16 20
Heat-exch
canexenander | irvolume (m3h) | 23000x14 23000%16 23000%16 23000%20
Motor input (kW) 2.8x14 2.8x16 2.8%16 2.8x20
Type Shell-and-tube heat-exchanger
) Water Volume (m3/h) 151.4 172 206.4 2442
Water Side Wat 3
Heat-exchanger ater pressure drop
(kpa) 70 75 71 69
Inlet/outlet Pipe
diameter (mm) DN150 DN150 DN200 DN200
Water side fouling factor (m?‘C/kW) 0.086
Length (mm) 8800 9640 9640 11700
Dimension ]
(mm) width (mm) 2280 2280 2280 2280
height (mm) 2430 2430 2430 2430
Shipping weight (kg) 7750 8900 9100 11100
Running weight (kg) 8050 9200 9400 11400

Note:

1) Nominal cooling capacities are based on the following conditions:

Chilled water inlet/outlet temp: 12°C/7°C; Outdoor temp (DB/WB):35°C/24°C.

2) The applicable ambient temperature range of R134a air-cooled screw units is 15C ~43C.
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6. Operating Range

Content Running range
Ambient Temp. 15°C~43°C(T1)
Leaving water Temp. 5C~15C

Water flow volume

Rating flow volume+20%

Max inlet/outlet water Temp. difference 8°C

Fouling factor (m?C/kW) 0.086

Voltage tolerance Rating Voltage+10%
Phase tolerance 2%

Power supply frequency

Rating frequency+2%

Evaporator max working pressure on water side

1.0MPa

Compressor max. start count

4 times/h

Environment quality

High corrosive environment and high

humidity should be avoided.

Drainage system

The height of water drainage should not be

higher than the base of the unit on the spot

Storage and transport temperature

-25°C~55TC

RH(relative air humidity)

In + 40°C does not exceed 50%, + 25°C no

more than 90%

Applicable altitude range:

No more than 1000m

10
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7. Outline Dimension
(1) LSBLGW380/C unit (mm)
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(4) LSBLGW720/C unit (mm)
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(7) LSBLGW1200/C unit (mm)
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8. Water Flow — Water Drop Pressure Curve
Balance the chilled water flow through the evaporator. The flow rates must fall between the

minimum and maximum values shown in the below table. Flow rates below the minimum values shown
will result in laminar flow which will reduce efficiency, cause erratic operation of the electronic expansion
valve and could cause low temperature cutouts. On the other hand, flow rates exceeding the maximum

values shown can cause erosion on the evaporator water connections and tubes, even piping breaking.

Variable chilled water flow through the evaporator while the compressor(s) are operating is not

recommended. The chiller control set points are based upon a constant flow and variable temperature.

Unit Model MIN. FLOW RATE MAX. FLOW RATE
SIZE mh GPM mh GPM
LSBLGW380/C 46 201 85 374
LSBLGW500/C 60 265 112 492
LSBLGW®600/C 72 318 134 590
LSBLGW?720/C 87 381 161 708
LSBLGW880/C 106 466 197 866
LSBLGW1000/C 120 530 224 984
LSBLGW1200/C 144 636 268 1181
LSBLGW1420/C 171 752 317 1397

13
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Evaporator Water Pressure Drop Curve
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Il. Installation

1. Installation Dimensions & Vibration Isolators
Vibration isolators are recommended for all roof mounted installations or wherever vibration
transmission is a consideration.
Neoprene Isolation is optional, it is recommended for normal installations and provides good
performance in most applications for the least cost.
Spring isolators are level adjustable, spring and cage type isolators, mounted under the unit base

rails. Deflection may vary slightly by application.

Isolator model Midea code Brand
Spring isolator MHD-850 202502301043 Mei Huan (Yan Cheng City)
Spring isolator MHD-1050 202502301044 Mei Huan (Yan Cheng City)
F
S]IE:—Q The housing of MHD series with aluminum-magnesium alloy

material could prevent the vibration isolator from rustiness forever

x| and enlarge the use life. The structure

also has new improvement with an

anti-side-force function for better

stability and safety of unit. It can be

freely adjusted as per balancing

situation of unit to guarantee its work

under all situations.

Technical Date of MHD

MODEL | LOAD | LOAD | DEFLECTION | VERTICAL
(kg) | (N) (mm) (kg/mm)

MHD-850 | 850 | 8330 25 34.00

MHD-1050 | 1050 [ 10290 25 42.00

OUTER SIZE (mm)
A[BJc[oE| F | H S1 S2 oD
MHD-850 | 165 | 200 | 13 | 12.5 | 147 | 165 | M12*25 | M20*60 | 104
MHD-1050 | 165 | 200 | 13 | 12.5 | 147 | 165 | M12*25 | M20*60 | 104

MODEL

15
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(1) LSBLGW380/C unit (mm)

(2)

50

38153

893

1600

Control box

|
|
|
|
|
| Foundation
& o \ /7// Unit bottom
NN | | —
\ ‘ Foundation
| bolt M14
|
|
|
|
3 B
Weight to be supported by spring isolator(kg)
Model
A B C
LSBLGW380/C 864 896 864 896
LSBLGW500/C  unit (mm)
150 4680
530 1630 ‘ 2070 ‘
_ - |l I
1d T |
| |
| \ \
| | }
} } | Control box
| ] Foundation
& & \ | Unit bottom
NN | | | -
\ \ | Foundation
| | bolt M14
| | }
| |
| |
_ - m______ ®m________ L
o
Weight to be supported by spring isolator(kg)
Model
A B C D E F
LSBLGW500/C 614 837 814 614 837 814
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(3) LSBLGWS600/C unit (mm)

150 5880
1000 1500 2000
—o @******”@’*Tﬂ‘
| |
\
} } \ Control box
} } } Foundation
- | \ | Unit bottom
== oy
N \
\ | ! Foundation
} } | bolt M14
| | |
| @//
\
| ] | |
Weight to be supported by spring isolator(kg)
Model
A B C D E F
LSBLGW®600/C 742 934 921 742 934 921
(4) LSBLGW720/C unit (mm)
150 5880
1000 1200 1500 1200
—m o i3] **”@’*Tﬂ‘
\ \
\
} } \ Control box
} } } Foundation
_ \ \ ! Unit bottom
=g | ! b
Ny \ \
| \ | Foundation
} } | bolt M14
| | |
| /
\
i tH] | J\
Weight to be supported by spring isolator(kg)
Model
A B C D E F G H
LSBLGW720/C 647 725 760 718 647 725 760 718
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(5) LSBLGWS880/C unit (mm)

564 1570 1180 1800 2570
L - o B
I \
| | Control box \
| A \
] \
o [ \
Q @ 14 1 Unit bottom |
" } )‘ Foundation }
| Foundation |
\ \
\
| \
i
Model Weight to be supported by spring isolator ( kg )
A B C D E F G H I J
LSBLGW880/C 781 912 | 915 | 715 | 701 781 912 | 915 | 715 | 701
(6) LSBLGW1000/C unit (mm)
150 9640
390 1790 1500 1500 1800 1800
-\ B 0O n B B
| \
| | _Control box \
| A \
| \
ol o \ ! \ \
& & 1T Unit bottom |
i I I N % |
ya Foundation \
| Foundation bolt M14 \
\ \
\ \
— i I 0 N K i
o S J
2
Model Weight to be supported by spring isolator ( kg )
A B Cc D E F G H I J K L
LSBLGW1000/C | 701 | 887 | 892 | 707 | 706 | 707 | 701 | 887 | 892 | 707 | 706 | 707
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(7) LSBLGW1200/C unit (mm)
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A B O @ B
| |
| | Control box |
| A \
| \
o o | ! | |
& 21 T Unit bottom |
M |
| /1 Foundation |
| Foundation |
|
|
\
E
Model Weight to be supported by spring isolator ( kg )
A B C D E F G H I J K L
LSBLGW1200/C 731 912 905 721 716 715 731 912 905 721 716 715
(8) LSBLGW1420/C unit (mm)
150 11700
200 2000 1800 1800 1800 1800 1800
. 3 © @©O B B @
| \
| | Control box |
| A |
| |
o o | l, | |
a € T Unit bottom |
A I I R 4 |
|/ Foundation \
| Foundation |
| |
| |
] N |
o - o - - - - _ J
"
Model Weight to be supported by spring isolator ( kg )
A B C D E F G H | J K L M N
LSBLGW1420/C | 717 | 925 | 954 | 936 | 724 | 722 | 722 | 717 | 925 | 954 | 936 | 724 | 722 | 722
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2. Installation Foundation
1) The installation foundation shall be designed by professionals according to the site conditions.
2) The installation foundation of the unit must be of a cement or steel structure, and shall bear the
operating weight of the machine, and this face must be horizontal.
3) Please refer to the Diagram for Installation Foundation of Unit, place the steel plate and
anti-vibration bush on the foundation accurately, and execute secondary grouting after
installing the unit and foundation bolts together. The foundation bolts are generally 60 mm

higher than the installation surface .

Bolt
Unit Base (Channel Steel) Installation
Drain Groove  Surface Nut
Washer

Steel Plate

Concrete : R P AP e LY

Cement Mortar Link Kit
(Secondary Groutin Anti-vibration
'\ / Bush

4) T If the unit will be installed on the top of the building which vibration level should be restricted.

It is recommended to use spring isolators as absorber, please refer to following diagram:
Unit Bottom

Spring Shock
Absorber j

i 4

1 I
[Anan T{TTT TUITTT T Y

Foundation

3. Installation Spaces

1) Reserve the spaces required for unit installation, operation and maintenance.

2) The installation place of the unit shall be free from the effects of fire, inflammables, corrosive
gas or waste gas as much as possible; the ventilation space shall be reserved there; proper
measures shall be taken to reduce noise and vibration whenever possible.

3) When the units are installed on the horizontal plane without obstacles, the longitudinal distance
between the units shall be kept above 1m, the transverse distance between the units shall be
kept above 1.8 m, and such distances shall be as large as possible; if there are obstacles at
both sides of the unit, the distance between the unit and obstacles shall be kept above 1.8 m; if
there are obstacles above the unit, the distance between the unit and obstacles shall be kept
above 2.5 m.

4) The removable post for compressor service access must not be blocked at either side of the unit.

20
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5) There must be no obstruction under the fans.

4. Installation of Water Pipeline System
Due to the variety of piping practices, it is advisable to follow the recommendations of local
authorities. The installation and insulation of the water pipelines of the air conditioning system shall
be designed and guided by design professionals, and confirm to the corresponding provisions of the

HVAC installation specifications.

Basically, the piping should be designed with a minimum number of bends and changes in elevation

to keep system cost down and performance up.

Single unit:

21
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Ped— )T
St R L ( ek @M 8O o
R e e
i Stop valve Cydle pump uto discharge
% % Bypass air valve
valve Pressure gauge
T I % Connect the terminals
BB :
o, ermometer Water flow switch iiDrain water valve flow
connection

Parallel connection of units:

Inlet water

. Drainage valve
Soft connection

=

hermometer

oiEeI88
Eiaie
TIEReE

~ Pressure %auge FNWW:L
[

1
?

i K Sopvave & £l Check valve Y.-shape fiter flow
B T po v ‘
v Stop valve Cycle pump Auto discharge
Water flow switch T air valve —w—
. flow
* Drain water valve Connect the terminals

1)

2)

3)

The water inlet pipeline and drain pipeline shall be connected according to the requirements of
markings on the unit. Generally, the refrigerant pipe side of the evaporator is the chilled water
outlet side.

The chilled water pipeline system must be provided with the soft connection, thermometer,
pressure gauge, water filter, electronic scale remover, check valve, target flow controller,
discharge valve, drain valve, stop valve, expansion tank, etc.

The water system must be fitted with the water pump with appropriate displacement and head,
so as to ensure normal water supply to the unit. The soft connection shall be used between the
water pump, unit and water system pipelines, and the bracket shall be provided to avoid stress
on the unit. Welding work for installation shall avoid damage to the unit.

(1) Determination of water pump flow:

Flow (m3/h) = (1.1 ~ 1.2) * Unit Cooling Capacity (kW)/5.8

(2) Determination of water pump head:

Head (m) = (Unit Resistance (see product parameters) + Resistance at Maximum End of
Pressure Drop (see product parameters) + Pipeline Resistance (length of the least favorable
loop pipe * 0.05) + Local Resistance (length of the least favorable loop pipe * 0.05 * 0.5)) * (1.1
~1.2)

The flow switch must be arranged on the drain pipe of the evaporator. The flow switch shall be

interlocked with the input contact in the control cabinet. Its installation requirements are as

22
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follows:

(1) The flow switch shall be installed on the pipe vertically.

(2) The straight pipe section at each side of the flow switch shall have a length that is at least 5

times the pipe diameter; do not install it near the elbow, orifice plate or valve.

gasket seal

. Connect to the control cabinet

pi

\ Connection (user supply) 4’

: 50

The installation of the flow
switch is unsatisfied.

z a8l

The straight pipe section
for installation of the flow
switch is satisfied.

(3) The direction of the arrow on the flow switch must be consistent with the direction of water

flow.

(4) In order to prevent vibration of the flow switch, remove all air in the water system.

(5) Adjust the flow switch to keep it in open state when the flow is lower than the minimum flow

(the minimum flow is 70% of the design flow). When the water flow is satisfied, the flow

switch shall keep in closed state.

5) The water filter must be installed before the water inlet pipeline of the unit, which shall be

provided with a 25-mesh screen. This will aid in preventing foreign material from entering and

decreasing the performance of the evaporator.

23



6)

10)

11)

12)

13)

14)

15)

16)

Install the filter at
the evaporator inlet.

A strainer should be placed for enough upstream to prevent cavitation at the pump inlet (consult
pump manufacturer for recommendations). The use of a strainer will prolong pump life and help
maintain high system performance levels

The flushing and insulation of the water pipelines shall be carried out before it is connected with
the unit, so as to prevent dirt from damaging the unit.

The design water pressure of the water chamber is 1.0Mpa. Use of the water chamber shall be
not exceeding this pressure in order to avoid damaging the evaporator.

The expansion tank shall be installed 1~1.5m higher than the system, and its capacity accounts
about 1/10 of the water amount in the whole system.

The drain connection is arranged on the evaporator cylinder. The drain outlet has been
equipped with a 1/2” plug.

The auto discharge air valve is arranged between the high point of the pipeline and the
expansion tank.

The thermometer and pressure gauge are arranged on the straight pipe sections of the water
inlet pipeline and drain pipeline, and their installation places shall be far away from the elbows.
The pressure gauge installed shall be vertical to the water pipe, and the installation of the
thermometer shall ensure that its temperature probe can be inserted into the water pipe
directly.
Each low point shall be fitted with a drain connection so as to drain the remaining water in the
system. Before operating the unit, connect the stop valves to the drain pipeline, respectively
near the water inlet connection and drain connection. The by-pass pipeline shall be provided
between the water inlet pipe and drain pipe of the evaporator, convenient for cleaning and
maintenance. Use of flexible connections can reduce vibration transfer.

The chilled water pipeline and expansion tank shall be subjected to insulation treatment, and
the maintenance and operation part shall be reserved on the valve connections.
After the air-tightness test is carried out, and the insulation layer is applied on the pipeline, so
as to avoid heat transfer and surface condensation; the insulation layer shall be covered by
moisture-proof seal.

Any water piping to the unit must be protected to prevent freezing. There are reserved
terminals for the auxiliary electrical heater. Logic in PLC will transmit ON/OFF signal by
checking the leaving evaporator water temperature.
Note: The unit only supply ON/OFF signal, but not the 220V power. If a separate disconnect is
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17)

18)

19)

20)

21)

22)

used for the 220V supply to the cooler heating cable, it should be clearly marked so that it is not
accidentally shut off during cold seasons

If the unit is used as a replacement chiller on a previously existing piping system, the system
should be thoroughly flushed prior to unit installation and then regular chilled water analysis
and chemical water treatment is recommended immediately at equipment start-up.

Power on the chilled water pump, and inspect its rotation direction. The correct rotation
direction shall be clockwise; if not, re-inspect the wiring of the pump.

Start the chilled water pump to circulate water flow. Inspect the water pipelines for water
leakage and dripping.

Commission the chilled water pump. Observe whether the water pressure is stable. Observe
the pressure gauges at the pump inlet and outlet, and the readings of the pressure gauges and
the pressure difference between the inlet and outlet change slightly when the water pressure is
stable. Observe whether the operating current of the pump is within the range of rated
operating current; inspect whether the resistance of the system is too large if the difference
between the operating current and rated value is too big; eliminate the system failures until the
actual operating current is satisfied.

Inspect whether the water replenishing device for the expansion tank is smooth, and the auto
discharge air valve in the water system enables auto discharge. If the discharge air valve is a
manual type, open the discharge valve of the chilled water pipeline to discharge all air in the
pipeline.
Adjust the flow and inspect whether the water pressure drop of the evaporator meets the
requirement of the unit’'s normal operation. The pressure at the chilled water inlet and outlet of
the unit shall be kept at least 0.2MPa.

23) The total water quantity in the system should be sufficient to prevent frequent “on-off” cycling. A

reasonable minimum quantity would allow for a complete water system turnover in not less

than 15 minutes.
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I11.Electrical Data

1. Field Wiring

WARNING: In order to prevent any accident of injury and death during the site wiring, the power

supply shall be cut off before the line is connected to the unit.

Wiring must comply with all applicable codes and ordinances. Warranty is voided if wiring is not in

accordance with specifications. An open fuse indicates a short, ground, or overload. Before

replacing a fuse or restarting a compressor or fan motor, the trouble must be found and corrected.

(1) Copper wire is required for all supply lines in field connection to avoid corrosion and overheat at
the connection of terminals. The lines and control cables shall be separately paved and
equipped with protective pipes to avoid intervention of supply line in control cable.

(2) Power section: It is required to connect the power supply cable to the control cabinet of the unit,
when it arrives at the jobsite. The power supply cable is connected to the terminals of L1, L2, L3,
N and PE and the terminals need to be fixed again after 24h running (the minimum allowed
time). Please seal the entering wiring hole after users installed the main power wires, in order to
avoid the dust entering into electric control cabinet.
Caution: it is suggested that to use appropriate tools to make sure there is a enough height to

install the main power wires if the basement is higher than 200 mm.
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[Diagram for External Wiring of LSBLGW380/C LSBLGW500/C LSBLGW600/C LSBLGW720/C Unit]
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[Diagram for External Wiring of LSBLGW880/C LSBLGW1000/C

LSBLGW1200/C LSBLGW1420/C Unit]

L3 L2 L7

Breaking isolation switches should be added between the power cord of users and the unit. The

capacities of the breaking isolation switches recommended are as follows.

isolation”
switches

Breaking 7"

the supply mains

L1L2L3 N

Connected to the unit

PE

BVR: Copper core PVC insulated soft wire

Nominal
Domestic Conductor Insulator | section UL
- . model Note
model material material area
(MM 2)
BVR70 Cu PVC 70 2/0
BVR95 Cu PVC 95 4/0
BVR120 Cu PVC 120 250
BVR150 | Cu PVC 150 300 ;Z‘Ztric
BVR185 Cu PVC 185 400 | caple
BVR240 Cu PVC 240 500 | must be
BVR300 Cu PVC 300 600 copper
BVR400 Cu PVC 400 800 core.
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Model Recommended Cable Rect;)mmended Note
reaker
LSBLGW380/C BVR120*4+BVR70*1 330A
LSBLGW500/C BVR240*4+BVR120*1 500A
The electric cable must be
LSBLGW?720/C 2*(BVR185*4+BVR120*1) 630A ggﬁgi t;gnZ'gh trt]zmp;f:;;
(BVR185*4+BVR120*1)+ needs larger capacity.
LSBLGW880/C (BVR240*4+BVR120*1) 830A
LSBLGW1000/C 2* (BVR240*4+BVR120*1) 1000A
(BVR240*4+BVR120*1)+
LSBLGW1420/C 2* (BVR400*4+BVR240%1) 1260A

(4)

Attention:| refrigerant selection: the previous software settings are replaced by the current
hardware settings to avoid the possibility of improper operation of the software leading to
wrongly selected refrigerant and damage to the unit.

Short circuit 1X: 35/1X: 36 on the wiring terminal 1X in the cabinet and set R22 refrigerant for
the unit, or, R134a is used for the unit.

In order to avoid wrong control in field connection, the liquid control circuit (24 V) shall not be in
the same conduit with the lead wire of the voltage higher than 24 V.

The control circuits of various units are all 220 V, and for the wiring ways of the control circuits,
please refer to the wiring diagrams supplied along with the units.

A unit consists of master compressor and slave compressor communicating via shield wire
protected by sleeve and separated from supply line.

The control output cable to be connected on site shall be AC250V-1mm2, and 0.75mm2 shield
wire (24 V) shall be used for control signal line.

Attentions: Read the electrical wiring principle diagram and connect the wires strictly according
to the wiring terminal diagram. Three-core shield cable (RVVP3x0.75mm2) shall be used for
the connection of the temperature sensor. Common two-core cable (RVV2x0.75mm2) shall be
used for the connection of flow switch to connect to the NO contact of the switch, i.e. the
opening point when waterless. Two buttons can be connected to the external of remote start
and stop.

If the customer desires the linked control of the water pump, connect the water pump as shown
in the diagram, where an intermediate relay is required. If the function of linked control of water
pump is not needed, ensure that the water pump is started before starting the machine.

CAUTION: An independent power supply box needs to be equipped with the power supply of
the water pump.
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380VAC 220VAC

________ a

L Inltermedlate | Electric control cabingt
relay | customer wiring terminal

/ 4 |
Pump contactor —

X:13 X:14
ha\

L1 L2 L3 N

7 U LA

PN

Pump motor

[Diagram for Wiring of Water Pump Linked Control]

(12) The wiring ports for remote start/stop, flow switch, cool/warm switch, water pump linked control,
alarm indication, etc. are reserved in the electrical cabinet of the unit, with the numbers shown

in the diagram below.

Only double head

Customer wiring terminal ) _ )
Inside electric control cabinet

ltZ i‘l 5L6 7L8Cr;ﬂfrgf$)tirr:g 131415161718192021222324
2 | g || & :
@ o =4 = 5
88 280 g0 ¢ 2%
£

[Numbers of Functional Ports Reserved in Electrical Cabinet]
(13) Passive inching button is used for remote start and stop, and the flow switch must be

connected to the NO contact, or the machine cannot be started.

Passive holding switch is used for cool/warm switch, e.g. common selection switch. Controls of
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large power electrical appliances such as water pump and user electric heating must be

interfaced with a relay, or the PLC might be burned. Other outputs can be directly connected to

indicator lamps or alarms.

2. Electric parameter table

(1) Power Table

Main power Power Range Max. allowed
Model Vv Hz | Highest/+% | Lowest/-% crl;jrrrlgm/%
LSBLGW380/C 380 50 +10 -10 261.6
LSBLGWS00/C 380 50 +10 -10 375
LSBLGW®600/C 380 50 +10 -10 395
LSBLGW720/C 380 50 +10 -10 507
LSBLGW880/C 380 50 +10 -10 636.6
LSBLGW1000/C 380 50 +10 -10 750
LSBLGW1200/C 380 50 +10 -10 790
LSBLGW1420/C 380 50 +10 -10 1014
(2) Compressor & fan
Compressor Fan
Model . Start rul\::i?(r;g Rated | Rated Fan Rate of | Rated
Quantity cur,l;‘ent/ current/ curxant/ p(:(V\\;\?r/ quantity / Ifl‘:’nM cur,l;‘ent/
A
LSBLGW380/C 1 586 228 227.4 124 6 940 5.6
LSBLGW500/C 1 805 340 280.3 159 8 940 5.6
LSBLGW600/C 1 805 340 326.7 187 10 940 5.5
LSBLGW720/C 1 917 507 408.8 234 10 940 5.6
LSBLGW880/C 2 Refer to 380 /C+ 500/C 14 940 5.6
LSBLGW1000/C 2 Refer to 500/C 16 940 5.6
LSBLGW1200/C 2 Refer to 600 /C+ 600/C 16 940 5.6
LSBLGW1420/C 2 Refer to 720 /C 20 940 5.6
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3. Control Flow Chart

2 Compressors 6 to 10 Fans
380VAC Double-Head 14 to 20 Double-Head
3P+N+PE Compressors

— Moulded Case !_ . ,', -
L Moulded Case l \ M
Circuit Breaker . ‘o ~
5 N <
0 »
2 |
o — | e I I
D Miniature . . T Compressor Ean |
'8 Circuit Thermaorelav F
] Breaker | [ __ an
3 jmm = 1 Thermaorelav
® . ' Comnressor ! S |
|- - Compressor | Fan Contdetor 1
: Contactor . Fan Contactor
--1 Star-Delta Start
[]
Input Output
Module Module
Commu PLC CUP Module
nication
Terminal for Terminal for
HMI External Signal Output Action
e.g. Temp. e.g. Solenoid
Pressure Valve

< Guidance of common electric problems treatment:
1) Phase sequence protector:
a) Protective condition: anti-phase, phase lack, overvoltage, undervoltage or imbalance
of three-phase voltage of power input terminal of phase sequence protector;
b) Results of action execution: power module failure lamp is ON, touch screen displays power
failure and fails to be started;
c) Processing mode: see the power module, exchange any two unit incoming lines if it is
anti-phase;
Please do not start until power gets right with failure removed in case of other failures.

Notes: this module has the important action of compressor protection. The imbalance rate of voltage of
current is usually specified by compressor manufacturers, and burn-down due to overheating will be

resulted from long-time operation under abnormal working voltage.

2) Miniature Circuit Breaker:
a) Protective condition: current passing the miniature circuit breaker exceeds its numerical
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protection value;

b) Results of action execution: power-fail of corresponding circuit, failure of start, circuit breaker
switch positioned in the OFF terminal
c) Processing mode: inspect there is burn-down of component(s) or short-circuit between circuits.
If any, please replace the component(s) or modify wiring;
You may attempt to set the circuit breaker to ON terminal, if it immediately trips once again, it indicates
that there is always a condition of short circuit, in this case, inspect the line and components until normal

pull-in is available.

Notes: Before inspection, please switch on the breaker once without electricity. The existence of heavy
current shock may result the damage of the miniature circuit breaker. At this moment, switch-on without
electricity is also impossible. When switch-on is successful, please test with a multimeter whether the
circuit is conducted. If not, you can sure that mechanical mechanism is normal but electric mechanism is

damaged. In such case, please replace the miniature circuit breaker, and inspect the above steps.

3) Fan Thermorelay
a) Protective condition: fans current overload or phase lack;
b) Results of action execution: units stop, display of fans overload on touch screen, thermal
overload relay trip, failure of start.
c) Processing mode: inspect whether there are fans wiring loose. Inspect whether the value of
fans protection is in a proper position. Inspect whether fins are fouled. Please reset the

thermorelay manually, if needed.

Notes: Because the motor and the thermal overload relay have different thermal inertias, the
temperature of motor is still very high while the thermorelay can be reset. Please inspect whether the
temperature of motor is too high when you can’t sure the failure clearly. Immediate resetting is
impossible in the case of overload trip. You have to wait until the thermal effect of the thermorelay is

over.

4) Moulded Case Circuit Breaker
a) Protective condition: there exists too heavy current or short circuit in the units
b) Results of action execution: the unit shuts down and power down.
c) Processing mode: inspect whether the electric control part of units and insulation of loads are
normal, if yes, power on and start the units again, and measure whether the working current of

compressors and system pressure are normal

5) Compressor thermorelay
a) Protective condition: too heavy compressor current or existence of short circuit failure

b) Results of action execution: units stop, display of compressor overload on touch screen,
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thermal overload relay trip, failure of start.

c) Processing mode: inspect whether the compressor part and insulation of loads are normal,
inspect the pressure value when an alarm is given, and balance the pressure if it exceeds the
running range. Please monitor the current of compressors in real time to ensure whether it is

within normal running after the compressor thermorelay is reset.

6) Sensor Failures
Sensor failures include short circuit and open circuit of the temperature sensor and the pressure
sensor (transformer). The current transformer is also included according to the stepless type unit.
a) Protective condition: any sensor failure
b) Results of action execution: stop of units, display of corresponding sensor failure on touch
screen, failure of start.
c) Processing mode: inspect whether the wiring of faulty sensor is proper and firm, and whether

the sensor itself is normal.

4. Control Screen Operation

Initial Startup

® Before power up for the first time, make sure that the wiring is firm between the control box
and the main switch , the insulation resistances reach the requirements ,and the earth wire
has been properly installed.

® The wiring might be loose due to the factors such as long-distance transport. Carry out
complete inspection for the bolts of all wiring terminals for looseness .

® Be sure that the distribution capacity is compliant with the power of the unit and the diameter
of the selected cable can bear the maximum working current of the unit.

® Inspect whether the red emergency stop button on the control box is in natural state.

4.1 Introduction of Control Screen:

AL 3

mived AIR-COOLED SCREW CHILLER m

[Home Page]
1) Power indicator (yellow), which is on when display is powered on; it is off when powered off.

2) Status indicator (green), which flashes at low frequency when display is normally operative,
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otherwise it is off.

3) Communication indicator (red), which flashes at high frequency when display and PLC

4)

communicate normally, otherwise it is off.
PLC and touch screen procedure version: showing the number of PLC and touch screen

procedure version used by the current unit.

4.2 Basic Interface and Operations:

Indicate that
the system is
initializing.
(last about 30
seconds , flash
1/1sencond)

] &
- WEA WA

MIDEA AIR-COOLED SCREW CHILLER

After the system initializing is completed, please clink on I EM:TER'I button, and the “Password Input”

dialog will be popped up, please input the User Password(58806) or User Manage Password
(40828),and click “ENTER” into the next interface (Mode Setting Page)

< Mode Setting Page

iIJ Enter El
MIDEA AIR-COOLED SCREW CHILLER BT

912 . 1108
512 . 11E

Password Input Page
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MODE SETTING

LOCAL COOLING 1

CONTROL MODE m m{ 2

RUNNING MODE  [#{sle]8]/le PUMP

[ Mode Setting Pagel
Control mode and working mode are to be set in this page:

1. Control mode and running mode which have been selected currently for units are displayed here,
and this position will correspondingly vary according to the choices of customers when selection of
modes is changed.

2. Selection of unit control modes, including three modes: “LOCAL”, “REMOTE”", “TIMED”, i.e. local

control, remote control, timing control.

3. Selection of unit operation modes, including three modes: “PUMP”, “COOLING”, i.e. pump mode,

cooling mode.

4. Click on “PgDn” to enter the next page (Main Page).

5. Click on “BACK?”, return to the homepage of units.

Note:

@O The control mode and running mode can be selected optionally in standby status, while only
the control mode can be switched in running status.

2 Control Mode: The selection of the ways of Unit starting/stopping. “LOCAL” indicates you can only
start or stop the unit through “Start/Stop” button in touch screen. “REMOTE” indicates you can only
achieve the unit starting or stopping though the “Remote Start” and “Remote Stop” hardware
interfaces; “TIMED” indicates the unit can achieve timing start/stop according to the time set by the

user.

< Main Page
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1)
2)

3)

4)

9)

2012/03/13 (TUE) 09:42:50 .
— A | | |
1 SYSTEM STATUS | STANDBY | REEMIL
e ————— = 1
CONTROL MODE |  LOCAL ——
2 —_— 6
RUNNING MODE COOLING | | .
2 Sl STATUS
3 DETECTION MODE | LWT CONTROL | -
4 COMBINATION MODE | SINGLE-UNIT | | il
o
7 8 9 10 11
[ Main Pagel

System Status: Current system status of units is displayed here. The status of system possibly
displayed is as follows:

Standby status: in normal condition, displaying “Standby status” after the unit is powered on.
Running status: indicating that starting of unit compressors has been finished (entering the running
status after double-head Start of one compressor), and it has entered the process of automatic
energy adjustment from this point.

Pause status: The unit enters “Pause” status when the current detection water temperature (chilled

outlet water temperature in single-unit or chilled inlet water temperature in Multi-units) is lower than

the setting temperature of unit pause. The compressor start to run until the current detection

temperature is higher than the setting temperature of compressor start, then the unit enter “Running”

status.

Shutting down status: the status display “shutting down” after the unit has been confirmed to

execute shutdown action. After finished, the unit enters “Standby” Status.

Protection status: indicating that the unit is in a failure status currently, click on "alarm information" to

see alarm details.

Control mode and running mode: the current mode will be displayed here. For example, the current

page displays that the unit is in a “LOCAL MODE”, and the running mode is “PUMP MODE".

Detection Mode: Leaving water control is by default only in the single-unit mode, with entering water

control not allowed; entering water control is by default in the multi-units combination mode, with

setting of leaving water control not allowed.

Combination Mode: indicates “Single-unit” when the unit isn’'t in the case of multi-combination

control and indicates “Multi-Units” when the unit is in Multi-combination control. (Note: When the

system has only one unit, please don’t set to multi-unit control)

This position is the unit alarm display area, and alarm information of failure content will be displayed

here in a mobile mode in case of any failure in units.

Functional key area of units. It has the functional keys of “SETTING”, “ALARM”, “STATUS” and
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“Multi-Unit” through which different operating interfaces are accessible. Introduction of their

functions will be detailed hereafter.
7. Start is required upon completion of unit set-up, directly click on “START” button on the lower left,
and the following dialog box will be popped up at this moment: click on “CANCEL” if you don’t

expect to execute the start.

Confirm Startup?

contirm il Canci

[ Ensure unit start-up]

8. The sign “Failure to start, please check the status” will appear when the conditions of compressor
stating can’t be required.

9. There is a rotate button with a key beside the touch screen. When the units need to be maintained
by the user or after sale service personnel while expecting to see parameters from the touch screen,
the user may rotate the button to the service point, and “System under maintenance, please don’t
start up!” will be displayed below main page at that moment. Start operation is not allowed at this
moment. Any action of maintenance or power operation shall not be taken in the absence of
personnel who have been specially trained and certified!

10. Help information, abbreviation of words in units will be explained in detail in help interface.

11. Click on “BACK”, return to previous page of units------ mode selection interface.

Note:
Multi-Status

button disappear when the combination mode is “Single-unit”. Click
@ button to query the current unit status.

Starting Operation

The system is in pause state when the water pump has been completed to open, but the compressor is
unable to start because some other factors can't satisfy the condition of compressor starting, the
interface indicates “Failure to start, please check the status”. The starting conditions include oil heating
time . restart delay. the temperature of compressor starting. In this case, only when all of the conditions
have been meet, the unit starts to operate the compressor, otherwise the sign “Failure to start, please

check the status” will keep displaying in the main page.

Note: Clicking on e button is invalid when the unit is in failure. The unit can start normally only

when all of the alarm have been eliminated and reset manually on the touch screen interface.
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Confirm Startup?

conti fll Gance

When the current ambient temperature is beyond the allowed running range, the below page will be
popped up:

AMBIENT TEMPERATURE BEYOND
THE RANGE,UNIT STOP!

0K

If the current temperature return to the rage, click to the “OK” and the unit will start to run normally.

Shutting down Operation

Click on — button , and the “Confirm Shutdown” dialog will be popped up. Click on “Confirm” if
you ensure execution of Shutdown action, the system status indicates “Shutting down”. (Note: The
system status indicates “shutting down” even the requirements of shutting down the compressor are not
meet. The unit will execute shutdown action automatically after all of the requirements have been

satisfied. )

Confirm Shutdown?

Confirm | Cancel

The action of 4 functional keys in main page will be detailed in subsequent sections:
<~ Setting

SETTING

Click on : in main page to enter the password page. Click on the dialog box of password
input, an input keyboard will be popped up in the interface, input user manage password “40828”, then
click on “Enter” in numeric keyboard, the dialog box disappears, click on “ENTER” to enter “User

Parameter Setting Page”.
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2012-83-13 (TUE> 11:26:55

Password: m

[ User Parameter Setting Page ]

Password error,
please enter it again!

Password Error Page

“Password Error Page” will be popped up when the password is wrong, click on Rl

button to
return “Password Input Interface”, input the password again to enter the next page.

SETTING
Temp. Control Range
Temp. Adjustment Period
Cooling Setting Temp.(LWT) :
Temp./Cooling Compressor Start (LWT) |l C

Clock Setting Comm. Setting

Screen Setting

Automatic ON/OFF -

Note:
®

“Max” in the upper left indicates the upper limit of the setting parameter; “Min” in the upper right
indicates the lower limit.

@ “Automatic On/Off": Only displaying under Timed mode.
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Explanation:

(O Target Temp. (Chilled Leaving Water): The target temperature of the chiller leaving water

@ Temp. / Compressor start (Chilled Leaving Water): One of the compressor starting conditions
required to be achieved for the chilled leaving water temperature. The compressor can start only at
the current chilled leaving water temperature > the setting value in cooling mode, or the current
chilled leaving water temperature << the setting value in heating mode.

Temp. Adjustment Period: The time interval between two temperature detections.

Clock Setting

* @

Current Time;
¥YIMM/DD 206128313 <TUE¥ 11:52:27 Manual

input is

Clock Setting allowed

Clock Setting
Click on the numerical box, the numeric keyboard will appear, input the time, click “ENT” to save and
take effect. Click “ESC” to cancel the input value.
Note: Please pay special attention in setting of time and date to the fact that setting of
non-existent date or time is not allowed, and we assume no liability or responsibility for setting
of non-existent date or time and consequence resulting from this setting.
<~ Adjust Screen

SETTING
| Brightness: [0 ] }—=—1
Contrast: [0 ] —
Keypad Tone: | ON |

Backlight: mM Battery capacity: |

User can increase and reduce the brightness and contrast of screen by clicking on “+’and “-” in this
page.

User can also open and close the keypad tone of screen by clicking on “ON” and “OFF”.

User can modify the time of backlight by clicking on the numeric box following the time of backlight.
Electric control capacity displays the battery capacity of PLC whose battery is used for supplying power

for PLC interior time in the case of failure to engage PLC. Reset of PLC interior event will be resulted
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from too long power-fail time of PLC module without battery.

<> Automatic On/Off

If the automatic on/off function is needed, please switch to “TIMED” mode in control mode (as shown in

. , . , Automatic On/Off
Picture 2) firstly, then enter user parameters setting page, click on button to enter

the following page ,and set the starting times and shutdown times.

2012-83-13 (TUE} 11:44:18
Manual Input
Is allowed

(108 0

Inching
switch

Automatic On/Off Setting
Any time every day in a week can be selected, and the units will be started or stopped at the time points.

When a period of continuous running time (for example from 10:00 Tuesday to 16:00 Thursday) is
necessary, you can set the time 10:00 in starting time and 0:00 in shutdown time on Tuesday and click

o Invalid
n i

to switch to I Valid , set the time 0:00 in starting time and 16:00 in shutdown

time on Thursday and click on “-& to switch to I ald ,all of the others time buttons are

. Pay attention to that the starting time must be before the shutdown time.

Since system interior time is used for timing start / stop, please draw attention to check whether the time
of the system is correct when you are using this function.

< Comm. Setting

. Comm. Setting
Click on to enter the below page:

COMBINATION MODE

1#Comp. ON 2#Comp. ON
Read serial port
MULTI-UNITS

Set the number of multi-units a8
el

Note: “1#Comp. ON” “2#Comp. ON” only appear in dual-compressors units.

@ Mult-Units: When the unit need to be multiple controlled, please contact the after-sale service
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engineers to do settings of the unit. After setting well, press the IMI button, it will turn to

Masktinide l then the number of multi units should be set according to the practical situation.

@ “1#comp. on” “2#comp. on”: No.1 or No.2 compressor can be selected to work or not, when the
compressor meet the conditions it will shut down refer to the stop progress if user want to stop one
compressor.

Read serial pot information

Click on i‘“‘ s ﬂni to read serial port information when the unit need to be multiple controlled.

Read serial porl informaliop

Baud rate ]
Address: 4]
Data bit (4]
Stop bit (5]

Check bit zZero
Interface RS232

<> Status

Click on E in main page to check the current unit status information.

R134a

Comp. Running 0H Pump Running
Remaining Qil Heating Time 0.0 H

Restart Delaying YES
Min. Running Time Elapsed L1

Water Temp. Allow Compressor Start W0

Alarm Ha

Load State

Status Information
The upper left in the page display the refrigerant type; the upper right display the station number address,

the station number of master is set to 1.

Note:

To start up, following conditions are required:

O “Restart Delaying” need to display “NO” ,if “YES”, it indicates the delaying period has not achieved.

@ "Water Temp. Allow Compressor Start” need to display “YES”, if “NO”, it indicates the current
temperature is not able to meet the compressor starting condition.

® “Remaining Oil Heating Time” need to display “0”, if more than 0, it indicates the oil heating is in

process.
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To shut down, the following condition is required:

@ "Min. Running Time Elapsed” need to display “YES”, if ‘NO’, it indicates the shortest running period
has not achieved.

Current Data Display

i button to enter the current data interface, the interface indicates current detection

Please click on
data. User can enter this interface to query the temperature information when there are alarms such as

temperature too high or too low.

EWT 0.0 |
LWT | 0.0 |T
Ambient Temp. &

Discharge Temp. [ 0.0 |C
Fin Temp. T
Suctlan Pres. 0.0 |par
Discharge Pres. 0.0 |par

Current Data Display
Input

INPUT

Remote Start 1#Comp. Overload Prot. SwitchEl
Remote Stop Bl 1#Fan Overload Prot. Switch
Water Switch Anti-freeze Switch
1#High Pres. Switch[Eg 1#0il Pres. Differ. Prot. Switch

1#Low Pres. Switch Efj 1#Motor Prot. Switch
Power Prot. Switch Eld 1# Contactor Protection

1#0il Level Switch Reserved

1#EXV Feedback

Input Status
“ON” as displayed indicates the input point is closed; “OFF” as displayed indicates the input point is
open.
Note:

@O “Remote Start/Stop” is available only under REMOTE mode.

@ “Water Switch”: indicating that current water flow status of chilled water system. “OFF” displayed in
no water flow state, otherwise “ON”.

B “Contactor Protection”: indicating that when the compressor start to run, the contactor  act

normally, “OFF” switch to “ON”.
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@ Al of protection switch is “ON” in normal condition and “OFF” in failure status.

Output Status

OUTPUT

1# Reserved

1# Economizer

1# Mid. Inject.

1# Tail Inject.

1# Oil Supply Val.
1# Bypass SOL. Val.
Reserved
Reserved
Reserved

Cooling

1# Alarm

o
o
=

1# Compressor
Pump

1# 25%SOL. Val.
1#50%SOL. Val.
1#75%SOL. Val.

o o
i a
Rl Bl
o
s |
-

=]
il
il
=]
o
=

=

o =)
a il
Bl Bl
o
o o
=

1# Fan NO.1
1# Fan NO.2
1# Fan NO.3
1# Fan NO.4
1# Fan NO.5
1# Fan NO.6

o
£
=i

ﬂ
14
il

o
2
il

ﬂ
2
ail

=)
e
E|

ﬂ
14
il

Output
“ON” as displayed indicates the output point is energized; “OFF” as displayed indicates the output point

is de-energized.

< Alarm
ALARM
NO. Warsing Time Tims Warsing Magiags
0 2012/03/13 10:12 1
Alarm Information Page
) ALARM . . . .
Click on button in Main Page to enter the alarm information page.

If there is any alarm, the unit will execute alarm procedure action. The unit alarm status can’t be

removed until all of the alarms have been eliminated and alarm shutdown process has been finished.

Click on | R“ﬂl button and “Fault” in main page disappear, the unit returns to normal. If the warning

message is more, please click on v’r L to check. These in red color indicate the alarms which
have not been eliminated; these in white color indicate the alarms which have been eliminated.
Note:
1. High-Pressure Protection is unable to reset in alarm information page, manual reset in the high
pressure switch (installed in the discharge pipe) is needed.
2. Compressor and fan overload protection are unable to reset automatically, please check the
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relevant thermal relay in the control box to reset manually.

History Alarm Information

History Alarm Information

Click on button in Alarm Page to enter history alarm information query

information, as shown in Picture 8.2. Max.5 warning messages can be recorded meanwhile. The

messages will be updated automatically if there are more messages.

Current Time: 2012-3- 13 TUE. 8 ;13

Warning Message [ ]

[ 16. 4 ko | Recently First Alarm

LWT
EWT
Fin Temp.

16,4 o

m -':: m

Ambient Temp. [ELEEN T
Discharge Temp. [EEEEY T Alarm time

suction Pre

s. KM Bar

2012/3 /13 9:13

Discharge Pres. Bar

Olll Pres.

Note:

11, 4
[ 11.4 BT —

History Alarm Information Query

1. The history alarm information record the unit operating parameters when there happen unit alarms

during the compressor running.

Content of Failure Interface in English

7K it e Water flow fault

B3 R DR Anti-freeze Protection

14 R AR 1# High-pressure protection

R E R 1# Low-pressure protection
(EDINSETSa 1# Compressor Motor Protection
ALK AR 1# Low Oil Level Protection
AR R 1# Contactor protection

I R 2 (R4 1# Oil differential pressure protection
1#EZEHLIS 2 1# Compressor overload
1#RNLILEL 1# Fans overload

H YRR Power Failure Protection

7R P A A Entering water temp. sensor failure
HH 7K T B A 2 i e Leaving water temp. sensor failure
TR I A RS Ambient temp. sensor failure

1 iR P A R 1# Fin temp. sensor failure

VHHE SR S A B AR b 1# Discharge temp. sensor failure
28y I P A RS A 2# Fin temp. sensor failure
2R A R AR 2# Discharge temp. sensor failure
HIL SR AR % 25 i e 1# Suction pressure failure
VHHESUE AR IR 2R b 1# Discharge pressure failure
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2HUR S 1A ik A R 2# Suction pressure failure
28R S AR IR AR R 2# Discharge pressure failure

HHE IR = R 1# High discharge temp. protection
13 IR = R 1# High Fin temp. protection

1H#IEZ R 1# Differential pressure protection
HISE ST R AR 1# Low Suction Pressure protection
1HHESE T s R 2# High discharge pressure protection
1AL C Y R T 1# Mode switch failure

KR PR Mode water temp. protection
A RIS P 5 1# EXV module failure

2# 5 AR 2# High pressure protection

2 AR 2# Low pressure protection

28N ORAP 2# Compressor motor protection
2t AL R AR A 2# Qil level protection

28 AR R 2# Contactor protection

241 7 R A 2# Oil differential pressure protection
28R 4RI % 2# Compressor overload

2# XL 2 2# Fans overload

2R B I 2# High discharge temp. protection
2480 Fr iR E I 24# High Fin temp. protection

2# % ZE R 2# Differential pressure protection
28R Sk D1 2# Low Suction Pressure protection
28R i 2# High discharge temp. protection
215 A4 R 2# Mode switch failure

2HZ K IR R it 2# EXV module failure

Ui 5 W E AR Invalid Address Number

<> Multi-Units Status

MCAC-CTSM-2013-01

2012/04/29 sun. 13:05:22

Please choose the module to query

Multi Units Status

In this page, you can query the status of different modules through choosing the corresponding module
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button, also can check the status of all modules meanwhile through master-monitoring.

Master-Monitoring Page

Click on Iﬂl to enter the next page, it will show the information of all connected units as
following: The communication, alarm information, status, refrigerant type of each unit can be inquired in
the following pages.

2012/04/29 sun. 13:05:22

Communication Alarm Status Defrosting Refrigerant
0#(Master) Normal Stop R134a
1#(slave) Normal Normal Stop R134a
2#(slave) Normal Normal Stop R134a
3#(slave) Normal Normal Stop R134a

4%(slave) Normal Normal Stop R134a

Click on LPP" | 15 enter the next page.

2012/04/29 sun. 13:05:22

Finish Qil Restart Min. running LWT too LWT too
Heating Delay time Low High
0#(Master) NO NO NO NO

1#(slave) NO NO NO NO
2#(slave) NO NO NO NO
3#(slave) NO NO NO NO
4#(slave) NO NO NO NO

Debug

PgUp | BACK

(O Max.8 units can achieve combination control, the unconnected unit can access the combination

Note:

control system at any time as long as the unit is powered on and connected with the system by
communication cable.
2 The “Status” displays “Run” until the unit finish the starting action and enter the process of automatic

energy adjustment, otherwise displayed “shutdown”
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5. Control Screen Menu Structure

Homepage

Mode Setting

Touch Screen Tree diagram

Main Page
|
Setting Multi-Status Alarm Status
(Password Input)
I
User Parameter Multi Units Alarm History Alarm
Setting Status Information Information
Query
Module Status Status
Choose Information 1 Information 2
| | | | | I
Clock Adjust Automatic Comm. Status Current Data Input || Output
Setting Screen On/Off Setting Information Display

48



MCAC-CTSM-2013-01

Air-cooled screw chiller technical manual (PLC series)
Introduction of Major Electric Components

6.

Collect all digital quantities and

Programmable Logic
Controller
(PLC)

L™

i

it

Touch Screen

Human-Machine

Interface
(HMI)

e R

v kel o T

iH ..———-—_'__

a]
E 3

PR

Switch Power Supply

analog quantities on units as well
as inputs of quantities and touch
screen commands, and realize
different outputs by judgment of
procedures to meet the
requirement or normal and safe
running of units.

Communicate with PLC to display
the running status of units, set the
running mode of units and control

the running parameters of units.

Achieve AC220V/DC24V to
provide power supply for touch
screen, also for PLC and
intermediate relay in some
tailor-made products.

Time Relay

An element necessary for
achieving compressor contactor
star-delta switchover. The time set
above is defined as the star

running time (3 to 6S)

Work out the suction superheat in

EXV Control Module

the running process of
compressors through the
temperature sensor (NTC) and the
pressure sensor connected to the
module, and regulate the opening
of EXV through the suction
superheat to enable units to run in
a stable status of energy-saving

Heat will be generated when

Thermal Overload
Relay

current passes through a
conductor. Heat effects are
different due to different types of
current passing through thermal
sheet metal inside the
thermorelay. When the heat

degree, the thermal sheet metal
will be deformed so as to switch
off front and rear parts of the

effects are accumulated to certain

thermorelay forcibly to achieve the

purpose of protection.
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Power Protection
Module

Detect the quality of power
supplied to units by the user,
detect the voltage range of the
power, the imbalance rate of
three-phase voltage, phase
sequence and phase lack, and
protect the units by inspecting the
quality of power.

Isolating Transformer

Moulded Case Circuit
Breaker

Transform the electrical system
applied by the user into AC220V
for supplying power to the control
circuit. It can isolate harmonic
disturbance between circuits and
increase control accuracy.

Intermediate Relay

The moulded case circuit breaker
acting as a main circuit switch with
circuit protection is generally
applied for newly developed units.

KA1 e

~omonz ]

lectric

Miniature Circuit
Breaker

The intermediate relay has the
major action of separating control
circuit from power circuit to avoid
heavy current of the latter from
returning to control circuit in case
of any failure and burning down
PLC and other important
components.

Current Transformer

Control on/off of circuit, and also
has the action of short circuit
protection on control circuit.

Transform main incoming current
into low current to be accessed to
the thermal overload relay to
enable the thermal overload relay
to judge whether the current is too
heavy so as to play a role of

current protection.
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IV. Maintenance and Commissioning

1. Commissioning

1.1 Electrical System Connection Inspection

1) Inspect whether power distribution capacity is compliant with the power of the unit before the first

2)

6)

start-up, and whether the diameter of the selected cable can bear the maximum working current

of the master compressor.

The max economical conveying distance:

The max loading timein ayear (h) Copper core length(m)
<3000h 264
3000~5000h 294
>5000h 331

Inspect whether the electric mode is compliant with that of the unit, three-phase five-line (three
phase lines, one zero line and one earth wire, 380V+10%).

Inspect whether the maximum phase voltage unbalance is compliant with the requirement, 2%
for the maximum permissible phase voltage unbalance and 5% for the phase current balance.
The machine must not be started up when the phase voltage unbalance exceeds 2%. If the
measured unbalance% is excess, the power supply sector shall be informed of immediately.
The formula for calculation of phase voltage unbalance% based on the maximum deviation
from the average voltage is: voltage unbalance% = maximum deviation from average
voltage/average voltage.

e.g. at nominal voltage 3N~, AC380V, 50Hz, the measured UAB=376V, UAC=379V, UBC=385V.
Average voltage = (376+379+385) 3= 380V

Determined deviation from average voltage:

AUAB=380-376=4V, AUAC=380-379=1V, AUBC=385-380=5V,

Maximum deviation: 5V

5/380=1.3%, the maximum phase voltage unbalance is 1.3%.

Inspect whether the supply circuit is the compressor is firmly and properly connected, and
tighten it if there is any looseness. The screws might be loose due to the factors such as
long-distance transport and hoisting of the master compressor. Or, the electrical elements (e.g.
air switch, AC contactor, etc.) in the control cabinet of the master compressor and the
compressor might be damaged.

Carefully inspect all the electrical lines with a multimeter, and whether the connections are
properly installed. Carry out measurement in mega ohm and ensure that there is no short circuit
at the shell. Inspect whether the earth wire is properly installed, and whether the insulation
resistance to ground exceeds 2MQ. And inspect whether the supply line meets the requirement
of capacity.

Inspect whether disconnection switch is installed to the supply line of the supply unit.
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7)

Carry out complete inspect for all connections of the main circuit in the control cabinet and all
external connections of the control circuit before power connection (e.g. oil heater, compressor
electronic protection, circulatory water temperature sensor, target-type flow switch connection,
water pump linked control, communication line connection, etc.); inspect the bolts of the wiring
terminal for looseness. Inspect whether various electric meters and appliances are properly
installed, complete and available. Inspect the interior and exterior of the electrical cabinet,
especially various wiring ports, for cleanness. If the communication lines of the PLC and control
screen are damaged, refer to the diagram below.

After the inspection for all the above items is complete, connect the control cabinet and the
supply indication lamp will light up, indicating that the oil heater is working. Observe whether
the phase loss protection is in normal condition, if it is (green light on), close the single-pole
switch (QF2) in the control cabinet, then the control circuit begins working, and the touch
screen and PLC control are put into operation.

Before start up the machine, inspect whether the external system of the unit meets the
conditions for start-up (e.g. whether the water cooling pump of the system is externally
controlled or interlocked with the master compressor, and that the water pump must be started

before starting up the master compressor via external control).

9 needle type D plug female head

9 needle type D
plug female head

RJ45 crystal head
8

to

RJ45 cable

| il SN SIS Sy opl N
|l SR CIN SN Sy opl SN o)

NN
\

RJ45 crystal head line

s

[Communication Lines of PLC and Control Screen

RJ45 crystal [
head —
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1.2 Electrical Elements Parameters Settings Inspection

1) Inspect whether the ports of linked controlled unit are properly connected.

The connection way for linked controlled unit is as below:

1 # unit 2 # unit 8 # unit]

ooooooooooooooo

Multi-link connection:
The user wiring terminals 9, 10, 11, 12 of each unit are communication line terminals for multi-link.
These terminals can also be used if the upper computer is selected. Attention: either upper
computer or multi-link function can be chosen. The use of both requires application for
customization.
Use 0.5mm? 3-core shield wires to connect the unit.

Double-head unit is considered as one unit. Maximum 8 sets can be connected.

The method of connecting upper computer via Ethernet port:

The connection via Ethernet instead of RS485 serial connection required customization. The

connection way is as below:

0
g
o
o
g
o
o
o

oooo

4 | egeerergageee

Ethernet port,
only if customized ——

GeRIEgdeRIEEeREeY

Wire number of
RJ45 crystal head

RJ45 crystal head RJ45 internet cable  RJ45 crystal head

—— &Ll THE

2) Inspect whether the fan overload protection value is set correctly. The current value for normal

operation fan is 3.5~4A. After a fan overload trouble, press the blue button in the heat relay to

reset.
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Protection setting of
relay
overload value,
which
corresponds to the fan
protection

the

Protection setting of
fan heat relay overload
value, the number of
which corresponds to
overload
protection value.

over-/under-voltage protection value shall be £10% of the rated voltage.

1.3 Unit Parts and Inspection of Leak Points
1) The discharge line valve and suction line valve of the compressor must be fully open (turn

anticlockwise to open) and the cores shall be tightly locked to prevent leakage of refrigerant.

The discharge line
valve shall be open
(both valves in the
figure are closed, and
shall be opened
before start-up).

Inspect whether the compressor overload protection value, which shall not exceed the
maximum compressor permissible current value indicated in the nameplate on the compressor,
is set correctly. The compressor overload protection value generally equals to the set value of
heat relay (similar to fan heat relay) multiplied by variable ratio of current inductor, which is

(250/5)50 in the following case.

Inspect whether the value of phase loss and reversal protection is set correctly. The
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2) Inspect whether moisture content of the system exceeds the limit

Excessive moisture content in the refrigerant system of the unit might cause ice block, copper
plating, etc. that would seriously affect the safety of the unit. Therefore, the dryness of the
refrigerant system of the unit shall be inspected from the sight glass before and during
operation of the unit, purple indicating dry, and pink moist, as shown in the below figure. When

the color turns to red, the filter core in the unit shall be replaced with a dry one.

The color is indicated in the
center and compared with
the color card around it to
reflect the moistness in the
system.

3) Sufficient lubricating oil in the oil tank (not lower than 1/2 of the oil level in the high oil
immersion lens), and no deterioration (blackness).
Inspect the oil level and quality before start-up for the two factors have direct impact on the
performance and reliability of the unit. There must be sufficient lubricating oil in the unit. And

during the shutdown of the unit, the high oil immersion lens must be full of oil.

The oil must be full in
stop status of the
unit, and above the
1/2 position in stable
operation.

When the unit is in stable operation, the oil level in the high oil immersion lens should be at
least above the 1/2 position. And there shall be no deterioration (blackness) of the lubricating oil,
or else, qualified lubricating oil shall be changed before operating the unit.

4) Caoil fin cooling fan shall rotate in correct direction without reverse rotation or shutdown.
Before operation of the unit ,Inspect whether the fan networks are deformed under stress,
whether there is friction and collision between the networks and the blades, whether there are

foreign matters in the network, and whether the fin is deformed or damaged caused by collision.
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There should be no
deformation of the
fan guard or foreign
matters in it.

Operate the fans one by one before operating the unit, and inspect whether there is abnormal
noise in the fan caused by poor lubrication of the bearing or friction of foreign matters, and
whether the fan rotates reversely or does not rotate.

5) Inspect whether the directional elements such as one way valve, solenoid valve, electronic
expansion valve, etc. are installed properly. The directions of the one way valve and solenoid
valve are indicated on the valves. As for the thermostatic expansion valve and electronic

expansion valve, if the valves are upward, the direction is generally high-in and low-out.

Refrigerant Flow Directi

Refrigerant Flow Direction in Electronic
Expansion Valve

6) Inspect whether the pressure sensor stop valve, dry filter front/rear angle valve, liquid/air
sampling stop valve and injection stop valve, etc. are all open.
When the unit stops, the high and low voltages shall be almost the same. After the start-up, the
low voltage decreases, and the high voltage increases. If there is no voltage change certain
time after the start-up, inspect whether the liquid/air sampling stop valve is open.

7) After the unit is installed and before connected, it is required to tighten the connections in the
electrical cabinet of the unit one by one.

8) Inspect the bolts of the unit for looseness.
After the unit is transported and installed, it is required to inspect whether the fixing bolts of the
unit (e.g. fixing bolts at compressor base angle, at post and beam of the unit, and at pipe clamp,

etc.) and of the electrical elements (e.g. fixing bolts of PLC and of insulating transformer, and
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9)

10)

connection bolts of upper/lower terminals of AC contactor, etc.) are firmly fixed.

Inspect the looseness of the connections in the electrical cabinet, especially the electric part in
the cabinet. The parts connected by bolts might be loose due to transportation. If there is any
looseness, tighten it to avoid burnout of circuit or element caused by poor contact.

Inspect the looseness of the terminals and poor contact caused by vibration and collision during
transportation and installation (especially the electric part; ensure the connection points of all
terminals are firm and reliable before electrification).

All terminals of all E,lé’*:ﬂ-
heat relays of the

fan must be firm @
[ :E[

All connection points of
terminals must be firm
and reliable.

TR "r_-li'l-i(m

Inspect all terminals
for firmness and
reliability before
electrification.

Inspect whether there is poor contact and short circuit caused by dust, moisture, etc. in the
electrical cabinet, and whether the values of all temperature sensors are normal. During the
shutdown of the machine, the indicated temperatures of discharge, fin, and the environment
shall be almost the same, and the entering and leaving chilled water temperatures shall be
almost the same.

Before the unit leaves the factory, the control cabinet is well connected with main motor,
electrical actuator, and sensor elements of pressure temperature, etc. Therefore, the wiring on
site for the user is very simple. Only the chilled water flow switch line and chilled water pump
linked control line (control contact is active) need to be connected. For the detailed connection
way, please refer to the circuit wiring diagram in the operation manual for the unit. (The
attached circuit diagram represents the case of air-cooled heat pump unit for user’s reference,

as for the details, the operation manual supplied with the unit shall be final.)

11) Target-type flow switch is set on the chilled water pipeline which shall be installed at the outlet of

the chilled water. The NO contact of the target-type flow switch shall be connected to the
control circuit as per the wiring diagram.
Note: Disordered water flow may lead to wrong action of the flow switch; therefore, the control
cabinet will command the unit to stop after receiving continuous disconnection signals during
10 s.

12) The tube where the temperature sensing probe is installed shall be filled with lubricating oil or

other grease that will not freeze at the temperature of the leaving chilled water for the
convenience of heat transfer. Thermostatic insulation and enclosing measures shall be taken
for the temperature sensing device.

Inspect whether there is temperature deviation for the entering and leaving water temperature
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sensor caused by insufficient heat transfer oil in the thermostatic pipe.

There shall be sufficient heat .
transfer oil in the thermostatic i
pipe of entering and leaving

water temperature sensor for -
more  accurate  collected L

temperature.

Armored  dip-type
temperature sensor

For later armored dip-type temperature sensor, no lubricating oil is required for heat transfer.

1.4 Complete Machine Performance Parameters Inspection
1) Parameters Inspection before Start-up

Before start-up of the unit, the following performance parameters need to be inspected:

(1) High/low voltage value of the system. In the case of the unit shut-down and waterless in a long
time, the liquid and gas of the system shall be equivalent and close to the saturation pressure
corresponding to the current ambient temperature. The correlation of saturation temperatures
and pressures (the pressures in the list are gage pressures, among which, the atmospheric

pressure is 0.1MPa) of R134a refrigerant is shown in appendix 1:

In shutdown status,

the high and Ilow
voltages shall be the
same and equal to the
saturation pressure
corresponding to the
current temperature.

In the pressure gauge scale, taking the right figure for example: the outside values are pressure
values (unit: bar), and the inside values indicate saturation temperatures of refrigerant R134a
respectively under the relative pressure. The types of refrigerants indicated in different pressure

gauges might differ. [Table 1]

Refrigerant R;?:Sas ﬁifzicg;‘zrae“t Refrigerant R; r_364‘;&18 lIJ;\’rzﬁiicg;‘Zraent
Temperature C Pressure) MF?a Temperature C Pressure) MF?a
0 0.19 25 0.57
5 0.25 30 067
10 0.32 35 0.79
15 0.39 40 0.92
20 0.47
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2)

(2)

)

®)

(6)
(7)

If the high/low voltage deviates much from the saturation pressure corresponding to the current
temperature (more than 2bar), maybe there is leakage or insufficient refrigerant in the system.
Inspect whether the oil heating of the unit is normal .

Before start-up, it is necessary to inspect whether the oil heating in the unit is available, and
whether there is the condition that the oil heater does not work because of no power supply. It is
particularly important in winter when the temperature is low and the failure of oil heating might
lead to poor lubrication of the unit. The optimum working temperature for current types of

lubricating oil is generally around 40°C.

Compressor oil
heater, working
when the unit is
electrified.

Inspect whether there is alarm for trouble of the display screen. if there is, the trouble must be
corrected.

Inspect the electronic expansion valve control module for alarm trouble.

Inspect whether various temperature points displayed on the display screen are within the
normal range.

Before the operation of the unit, the showed temperatures of discharge. fin and the ambient
temperature are close to the current actual ambient temperature, and whether the entering and
leaving water temperatures are close to the water temperature at the user side. If there is any
obvious deviation of the above temperatures, inspect whether the temperature sensor is in

normal condition and whether the connection is firm and reliable.

Values of various

EWT [0.0 |¢ temperature  and
o pressure points
LWT |£-E showed in the main

Ambient Temp. [ 0.0 |t page of the unit.
Discharge Temp. [ 0.0 [T '
Fin Temp. [0.0 ]¢

Suction Pres. [ 0.0 |par

Discharge Pres. [ 0.0 |gar

Inspect whether the flow in the water pump meets the requirements of the unit.

Inspect whether the power supply of the unit is stable.

Parameters Inspections during Start-up and Operation
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(1) The maximum range of parameters for normal operation of R134a refrigerant unit

See table 2 for the maximum range of performance parameters of R134a refrigerant:

[Table 2]
Working Condition Refrigeration
Discharge temp. C <110
Suction temp. C --
Condensation temp. C <65
Evaporation temp. 'C <15
Economizer super-cooling degree C -
Suction super-heating degree C ~
Discharge pressure MPa <1.8
Suction pressure MPa <0.38

(2) Keep good record of unit data during commissioning.
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2. Maintenance
2.1 Common Troubleshooting

1) High Voltage Protection

High

voltage
protection

Yes

Yes

Adjust operation
mode

Reversed cooling and
heating

Bfower stodps rotating or rotates Yes
reversed direction when cooling;

water pump is not open or the
flow insufficient when heating

Inspect the blower or open
the water pump

Replace the

Expansion valve :
expansion valve.

can not be opened.

Press controller is
in trouble.

Replace the press
controller.

Fin heat exchanger for cooling is toG
dirty or aged; or, too heavy
encrustation in tube shell for
heating.

Replace the heat
exchanger.

One way valve is
blogked. Replac?/;n]\?e?ne way

Air exists in system
(generally likely after
service of the unit)

Empty the air, re-extract
vacuum if necessary.

Inspect whether it is

False alarm of vh
frequent, if is, replace
PCB.

controller

Inform the customer
service center.
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2) Low Voltage Protection

Low voltage
protection
Yes
Yes
Reversed cooling and Adjust operation
heating mode
No
Yes
Compressor suction Open the suction
stop valve is not open. ston valve
No
Yes
Bfower stopsdrgltatirlg or Totate
In reverse Irection when
cooling; water pump is not open Inspect the blower or open
or the flow insufficient when the water numn_
heating
No
Yes

Replace the

Expansion valve cannot open Ny
expansion valve.

(broken capillary pipe or
leakage).

No
Yes
Solenoid valve is not Inspect and maintain
solenoid valve coil, valve
open. body and wiring
No
Yes
Fin heat exchanger for cooling is
too dirty or aged; or, too heavy Clean heat exchanger.
encrustation in tube shell fo
No
Yes
One way valve is Replace the
blocked. one way valve.
No
Yes
Water pipeline is not properly Adijust the water
designe(f When it is closed at R | K
the end, the water flow is pipeline system.
smaller.
No
Yes

nspect and repair the leakage
point and then add refrigerant.

Leakage of refrigerant

No
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Yes

False alarm of controller

Inspect whether it is frequent, i
is, replace PCB

Inform the customer
service center.

3) Overheat Discharge Temperature Protection

Overheat discharge
temperature

l Yes
Yes

Inspect and repair the
leakage point and then add
refrigerant.

Leakage of
refrigerant

Expansion valve can not open
(broken capillary pipe or leakage).

Replace the expansion
valve.

Yes

Replace the one way valve.

One way valve is blocked.

Wrong discharge temperature sensol
package is use (generalIY likely after
service of the unit).

nstall correct temperature sensg

Inspect whether it is frequent, if
is, replace PCB.

False alarm of controller

Inform the customer service
center.
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4) Compressor Overload Protection

nverlnad

l Yes

Compressor protection module is in
trouble.

[ Compressor ]

Yes

Replace the protection
module.

Inform the customer service
center.

5) Differential Pressure Alarm

Differential pressure
alarm

Yes

Yes

dueeWater flow for airtonditjoning
by around 60% and restart up The

machine, and then adjust it to the
normal flow.

Ambient temperature in
winter is too low for starting
heating.

Pressure sensor is in
trouble.

Replace pressure sensor.

False alarm of controller Inspect whether it is frequent, if

replace PCB-

Inform the customer service
center.
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6)

7)

Flow Switch Failure

Flow switch
failure

Water pump is not open. Open the water pump.

Install or Inspect the
installation of water flow
switch.

Water flow switch is not
installed or properly
installed.

Water flow switch is in

Service the water flow
trouble.

switch.

False alarm of

Inspect whether it is frequent, if
controller

is, replace PCB.

Inform the customer service
center.

Power Failure

[ Power failure ]

l Yes

Wrong power phase
seauence

Adjust wiring.

Yes

Phase loss

Inspect power
supply.

Failure of phase loss
protection

Replace phase loss
protection.
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False alarm of
controller

Inspect whether it is frequent, if
is, replace PCB.

Inform the customer service
center.

2.2 Common Items and Tools for Unit Commissioning and Service

In order to realize immediate and effective commissioning, maintenance and service, the following tools

and items shall be available depending on units.

Common tools and applications:

8)
9)
10)

11)
12)
13)
14)
15)

16)

External hex wrench, incl. adjustable and non-adjustable wrenches.

Internal hex wrench, comp. better

Pressure gauge, incl. gas/liquid gauge and connective gauge pipe, mainly for measuring
pressures of various locations in the system, monitoring the pressure during adding of
refrigerant, and functioning as a switch.

Refrigerant recycling machine, recycling refrigerant in the system.

Welding torch and relative equipment, welding torch, electrode (both common electrode and
high silver electrode), and scaling powder. For copper pipe with diameter above 9.52mm, larger
welding torch is required to facilitate even heating of the copper pipe.

As for vacuum pump and connection gauge pipe, if the vacuum pump connection is not
common for the general gauge pipe, the connection transition pipe must be prepared.

As for the refrigerant tank and connection, the refrigerant tank connection must be sound and
not damaged. In addition, it is important that the connection is common for related connection
gauge pipe.

Scissors, generally used for connecting gasket of relative connective parts of cutting unit.
Brush, used for cleaning dry filter and oil filter, etc.

Cutter, used for cutting copper pipe. Cutters with appropriate sizes shall be prepared for cutting
copper pipes of different sizes.

Pliers, auxiliary tool.

Mouth expander, consisting of bell mouth and mouth expansion.

Screwdriver, incl. slotted screwdriver and Phillips screwdriver, with complete sizes.

Leak detector (Leak detection powder is alternative if leak detector is not convenient for
carrying.)

Universal meter, for measuring current and voltage of the unit (incl. compressor, fan and other
parts), as well as coil resistances of compressor, fan and electronic expansion valve, line
connection and disconnection, etc.

Temperature detector, for measuring temperatures of various points in the system of the unit.
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17) Pipe bender, for bending the copper pipe to certain degree, and frequently used for tubing of

pipeline in the unit.

18) Measuring tape, for measuring distance and length, etc.

II.  Common items and application:

1) Copper nut, incl. metric and British systems, for making connective pipe with copper pipe.

2) Gasket cardboard, for making gasket seal as sealing is frequently required during maintenance
and service.

3) PTFE tape, for tightening nut, connection, etc.

4) Insulating tape

5) Tighten strip, for tightening wire or sensor, etc.

The above are only common tools and materials. Exceptional cases require particular

considerations.

2.3 List of Failures

Name of Source of

Failure Display Failure Failure

Control Logic

Flow switch failure | Flow switch | Flow switch The flow switch will be detected in 3 minutes of
failure pump running. If the flow switch of unit module is
off all the time for 5S successively, it shall be
reported for flow switch protection. Execute this
failure unit in the failure stop procedure; save the
content of failure. Confirm this failure manually
on touch screen as required after resetting the
flow switch (detection will not be carried out in
the period of stop, nor started until the pump
runs for 3 minutes)

Freeze protection Freeze alarm | Antifreeze When leaving water temperature in a unit
Switch modular unit is less than or equal to 3°C and the
mechanical antifreeze switch is switched off,
report freeze protection, immediately stop this
unit in the failure stop procedure, and save the
content of failure. Save the content of failure. Do
not switch on the unit modular unit (to be
detected during both stop and running) in
accordance with the conditions of temperature
and time until this failure is confirmed manually
on touch screen as required after failure is
eliminated.

High-pressure High-pressure | High-pressure | To be detected during both stop and running.
alarm alarm switch Switch off the high-pressure switch when
discharge pressure of the system is higher than
20Bar, report high-pressure protection, stop the
module immediately in the failure stop
procedure, and save the content of failure.
Reset will not be allowed until system pressure
is lower than the setting value after protection
occurs. Do not switch on the units in accordance
with the conditions of temperature and time until
this failure is confirmed manually on touch
screen as required after failure is eliminated.

67




Air-cooled screw chiller technical manual (PLC series)

MCAC-CTSM-2013-01

Low-pressure alarm

Low-pressure
alarm

Low-pressure
switch

To be detected during both stop and running.
Switch off the low-pressure switch when
discharge pressure of the system is lower than
1Bar, report low-pressure protection, stop the
module immediately in the failure stop
procedure, and save the content of failure.

Compressor
internal protection

Compressor
internal
protection

Motor
protector

To be detected during both stop and running.
Switch off the protection switch in compressor in
the case of high temperature of compressor
winding, or high compressor discharge
temperature, or phase sequence error of
compressor power, or phase lack. Stop the units
immediately in the failure stop procedure and
save the content of failure. Do not switch on the
units in accordance with the conditions of
temperature and time until this failure is
confirmed manually on touch screen as required
after failure is eliminated.

Oil level protection

0]]
protection

level

Oil
switch

level

To be continuously monitored prior to start,
report oil level protection in case of continuous
switch-off of oil level switch for 3S, and start of
compressor is not allowed; to be detected in
running, switch off the oil level switch in case of
continuous switch-off of oil level switch of
compressor for 60S during running of
compressor. Then report oil level switch
protection. Immediately stop the units in the
failure stop procedure, and save the content of
failure.

Oil differential
pressure protection

Oil differential
pressure
protection

Oil differential
pressure
switch

To be detected in running, switch off the oil
differential pressure switch when the difference
between oil pressure and discharge pressure of
compressor is higher than the setting value
during running of compressor. The indicator of
oil differential pressure switch in input interface
will be out. Do not switch on the units in
accordance with the conditions of temperature
and time until this failure is confirmed manually
on touch screen as required after switch
resetting.

Contactor failure

Contactor
failure

Contactor

To be detected after start of master, report the
contactor failure in case of incorrect pull-in of
contactor. Do not switch on the wunits in
accordance with the conditions of temperature
and time until this failure is confirmed manually
on touch screen as required after switch
resetting.

Compressor
overload

Compressor
overload

Compressor
overload relay

Report compressor overload protection when
the current value of unit compressor is greater
than the setting value and energy accumulated
to result in thermorelay trip. Stop the module
immediately in the failure stop procedure, and
save the content of failure. Do not switch on the
units in accordance with the conditions of
temperature and time until this failure is
confirmed manually on touch screen as required
after failure is eliminated.
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Fans overload

Fans overload

Fans overload
relay

Report fans motor overload protection when the
current value of unit fans is greater than the
setting value and energy accumulated to result
in thermorelay trip. Stop the compressors and
fans (simultaneously) immediately for this
module, and save the content of failure. Do not
switch on the units in accordance with the
conditions of temperature and time until this
failure is confirmed manually on touch screen as
required after switch resetting.

Power Failure Power Failure | Phase To be detected at any time, report power failure
sequence in cases of high / low voltage of power or phase
protector unbalance and phase lack. Failure will be

eliminated after power gets right. Notes: phase
lack / phase stagger of power will be detected
during both initial stage of power-on and unit
running.

High Fin temp. High Fin | Fin temp. | To be detected in running, the fin temperature of

temp. sensor the system is higher than 65°C, and the failure
record indicates that the fin temperature is too
high.

High Discharge | High Discharge To be detected in running, the discharge

temp. Discharge temp. sensor | temperature of the system is higher than 110C,

temp. and the failure record indicates that the
discharge temperature is too high.

Leaving water | Leaving water | Leaving water | Switch off compressors in case of failure of the

temp. sensor failure | temp. sensor | temp. sensor
failure

Entering water | Entering Entering

temp. sensor failure | water temp. | water temp.
sensor failure | sensor

Fin temp. sensor | Fin temp. | Fin temp.

failure sensor failure | sensor

Ambient temp. | Ambient Ambient

sensor failure temp. sensor | temp. sensor
failure

Discharge temp. | Discharge Discharge

sensor failure temp. sensor | temp. sensor
failure

Suction temp. | Suction temp. | Suction temp.

sensor failure

sensor failure

sensor

sensor itself. Switch-off of pump and fans will be
delayed. The failure indicator of display board
will be on, and a corresponding alarm mark will
be displayed in “Failure Query’. The
compressors will not be restarted until the failure
of sensor is eliminated, and the failure signal
must be cleared manually, otherwise it cannot be
cleared.

Low-pressure alarm

Low-pressure
alarm

Low-pressure
switch

Do not restart the units until confirming manually
on touch screen as required when the suction
pressure detected by the system is lower than
the setting value for continuously 1s.

High-pressure

High-pressure

High-pressure

Do not restart the units until confirming manually

alarm alarm switch on touch screen as required when the discharge
pressure detected by the system is lower than

the setting value for continuously 1s.
Differential Differential Differential To be detected in running. Currently, there are
pressure alarm pressure pressure two modes, one is direct use of differential
alarm switch pressure switch, namely that when the
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difference between high pressure and low
pressure of the system is smaller than the
setting value of 4Bar, the differential pressure
switch will be switched off, and the indicator of
differential pressure switch of input interface will
be out. The other is PLC calculation, namely that
an alarm will be given if the differential pressure
is smaller than 4Bar.

Low Suction | Low Suction | Low-pressure | To be detected in running, report protection of
Pressure Pressure sensor too low suction pressure when the refrigeration
suction pressure is lower than 1Bar, and the
units will not be restarted until it is confirmed
manually on touch screen as required.
High Discharge | High High-pressure | To be detected in running, report protection of
Pressure Discharge sensor high discharge pressure when the discharge
Pressure pressure is higher than 20Bar, and the units will
not be restarted until it is confirmed manually on
touch screen as required.
Beyond the | Beyond the | Ambient The system will be automatically stopped when
operation range operation temp. sensor, | the ambient temperature detected by the system
range entering water | exceeds that set by the system for continuously
temp. sensor | 5 minutes.
Mode water temp. | Mode water | Entering / | Detect water temperature in the refrigeration
protection temp. Leaving water | mode after start for 5 minutes, and report mode
protection temp. sensor | water temp. protection when leaving water
temperature is not lower than entering water
temperature for continuously 5s.
EXV module failure | EXV module | EXV  Control | Start detection upon power-on of units, and
failure Module report immediately failure of EXV module when

the alarm output point of EXV control module is
switched off.

< Description: Communication failure (displayed on main page for units)

1) ltis divided into internal communication failure and master-slave communication failure. A small

box indicating “Communication Failure” will appear on touch screen in case of internal

communication failure, and communication light “com” will flash at frequency varying from high

to low! Possible cause: poor contact of communication line.

2) Master-slave communication failure: inspect for error of wiring between master and slave, and

whether setting of station number is correct.
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2.4 Installation/Removal and Service of Key Parts

1) Refrigerant Recycling and Adding
If transfer and recycling of refrigerant are

required during the maintenance and service, the

following items shall be carefully considered: The deformation and
of

(1) If oil differential pressure alarm occurs in the
unit, the lubricating oil deteriorates and is
emulsified, or the unit is used for too long,

the compressor oil filter and tank shall be

cleaned, and the unit lubricating oil shall be

replaced. If the unit oil filter is deformed or damaged, it needs to be replaced.

Before replacing compressor oil filter, cleaning
compressor oil tank, replacing unit lubricating oil, oil level
switch, stop valve connected to the compressor, or other
parts, close the pressure-equalizing pipe stop valve of

discharge valve, suction valve and injection flow

expansion valve of the compressor, and discharge
* Dirty block oil filtering

net, need cleaning
ALy 2

negative pressure shall be kept. When the resumed vacuum in the unit meets the requirements, add part

refrigerant in the chamber of the compressor. After the

replacement and cleaning are completed, pump vacuum

in to the compressor via vacuum pump, and after that,

of refrigerant, generally 5~10 kg, depending on particular situations.
(2) Before replacing electronic expansion valve of the system, pressure sensor sampling stop
valve, low pressure pipeline, etc. force the refrigerant in the liquid part of the system.
The particular steps are: (take careful consideration before continuing with the following steps)’
Close the dry filter angle valve of the system.
Start up the unit, and emergently stop the unit when the gas in the system is below 0.5bar.
Close the liquid/air valve of the compressor.
Discharge the residual refrigerant in the gas system.

Carry on replacement of the parts of the system.

- 0 QO O T O

After the replacement, extract vacuum in the gas part.

After the vacuum extraction, keep the negative voltage until the resumed vacuum in the

«Q

unit meets the requirements.
h  Open the angle valve of liquid system and compressor liquid/air stop valve to ensure the
loop of the entire system is unobstructed.
i Add proper amount of refrigerant, generally 5~10k.
(3) Before replacing dry filter core filter, directly close the angle valves at both ends to discharge

the residual refrigerant in the dry filter. After the replacement, fix the end cover tight, extract
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vacuum, and then add 2~3kg refrigerant.

If only to clean the dry filter, but not to replace it, before removal of the filter, ensure that the
(7%

refrigerant in the dry filter is completely

discharged and the dry filter has remained not in

use for a time (to ensure the temperature of the
dry filter core is close to the ambient temperature)
so that the removed dry filter core with low

temperature would not cause the moisture in the

i)
)

S\

L
air to immediately reach to the dew point to 3

TR
condense and absorb water. Protective measures ﬁii
shall be taken to the removed filter to prevent it -
from directly contacting with the air.

If the dry filter core is dirt or has absorbed too much moisture, it must be replaced with a dry
one.

During the operation, inspect whether the dry filter is blocked and whether the temperatures at
the dry filter inlet and outlet are close in normal conditions. If there is obvious temperature

difference (above 5C) between the front and end of the filter, or even that frost exists at the end

of the filter, it is likely to block the dry filter.

If frost exists at
the end, the dry
filter is seriously
blocked.

Seriously blocked dry
filter must be cleaned
or replaced.

If the temperature
difference between dry
filter front and end
exceeds 5°C, the dry
filter is likelv blocked.

(4) If refrigerant is desired to be extracted for the complete machine, the refrigerant in the system

shall be transferred to particular refrigerant container via fluorine recycling machine.
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2)

3)

Replacement of Compressor
(take careful consideration before continuing with the

following steps)

(1)

(2)

©)
(4)
®)
(6)

(7)

©)

Inspect the refrigerant system and various lines to
figure out the cause of burnout of the compressor
as far as possible.

Recycle the refrigerant, and before that, prepare
relative equipment and tools, and especially keep

good ventilation condition in the working

environment.

Remove the compressor from the system, and replace the dry filter.

Inspect and clean the thermostatic expansion valve.

Clean repeatedly the entire system with high pressure nitrogen.

Extract vacuum in the system three times, and reduce the pressure of the system to an
appropriate value.

Fill refrigerant in the system. Pay attention not to start up the unit until the filling amount is at
least 60% of the rated amount of the unit. This can be realized by lifting the refrigerant steel
cylinder and fill it in backward direction.

Continue filling refrigerant after the start-up till it reaches the rated filling amount. It can be filled
in liquid if necessary. Ensure that the liquid filling point is before the vapor-liquid separator,
better at the inlet of the evaporator.

Leave the system running for 48 h, extract a small amount of compressor oil, inspect the taste

and measure the acidity with PH paper. Replace the compressor oil if necessary.

(10) After step 9 is completed, leave the system running for another 48 h. If everything is normal,

change the dry filter to the original model for the unit.

(11) After the above steps, inspect the system again in two weeks to ensure the working conditions

and operation of the unit meet the requirements of the design.

Replacement of Shell and Tube Evaporator

(1)
(2)

©)

®)

Inspect the water system and various lines for whether the evaporator is damaged.

If it is damaged and needs replacement, disconnect the power supply of the unit and recycle
the refrigerant.

Loosen the water inlet and outlet joints, separate the pipeline connected to the evaporator
through welding (different units have different heat exchange types; therefore, when welding
the connective pipeline, all connection locations shall be recorded. Wrong connected pipelines
will cause gas-cross in the system).

Clean the system depending on particular situations.

Loosen screws of fixing base of the evaporator, remove the shell and tube evaporator and
replace the heat exchanger with one of the same model, and connect the pipeline through

welding.
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4)

5)

2.5

(6)
(7)

Pay attention to nitrogen filled protection during welding.

Keep the pressure of the system, extract vacuum, and refill refrigerant.

Replacement of Condenser

(1)
(2)
©)

®)

(6)
(7)

Disconnect the power supply of the unit and recycle refrigerant.

Remove the metal plate connected to the condenser and remove the guard of the condenser.
Remove the parts of collector tube and gas-distributing
subassemblies connected to the condenser through welding.
Pay attention to the direction of the flame to prevent contact
with condenser fin and metal plate of the unit.

Clean the system depending on particular situations.

Loosen the fixing bolts connecting the condenser and metal

plate of the unit, remove and replace the condenser, and

connecting corresponding pipelines through welding.
Pay attention to nitrogen filled protection during welding.

Keep the pressure of the system, extract vacuum, and refill refrigerant.

Replacement of Thermostatic Expansion Valve and Strainer

(1

()

®)

(6)

Inspect the refrigerant system and various lines to figure out the cause of damage of the
expansion valve or strainer.

If the expansion valve or strainer is to be replaced, disconnect the power supply of the unit and
recycle the refrigerant.

Wrap the expansion valve body or strainer with wet cloth, remove the inlet and outlet tubes of
the expansion valve through welding, and then remove the expansion valve or strainer.
Replace the thermostatic expansion valve or strainer with the one of the same model, wrap the
thermostatic expansion valve body or strainer with wet cloth again, and connect the inlet and
outlet tubes of the expansion valve through welding.

Pay attention to nitrogen filled protection during welding. Besides, pay attention that no water
flows into the pipeline.

Keep the pressure of the system, extract vacuum, and refill refrigerant.

Precautions for Maintenance and Service

1)

When the angel valve cores at both ends of the dry
filter are turned outward “left, two main pipelines 2
and 3 are connected and the needle valve
connector 1 is closed; when the valve cores are
turned inward fright, the needle valve connector 1
and the main pipeline 2 parallel to the angle valve
connector are connected, and the main pipeline 3

vertical to the needle valve connector is closed;

when the valve cores stop at the middle part, the
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2.6

angle valve connector 1 and two main pipelines 2 and 3 are interconnected.

Ball Valve

When the ball valve core is turned
outward, the two main pipelines are
interconnected;

When the core is turned inward, the
two pipelines are not
interconnected

Each time when acing or cleaning the strainer, oil filter, stop valve, etc., inspect relative sealing
faces for leakage after filling of refrigerant.

Recycling of refrigerant is not part of the normal running, therefore, the protection settings of
the unit must be ensured valid, especially when the unit needs to operate. If the protection
switch is short connected due to protection failure, start-up is in principle not recommended.
The system of air cooling screws unit is generally complicated, and the flow line is long, if
replacement, cleaning and welding of parts at some area are required, close the valve as close
to the engaged area as possible, and minimize the volume of vacuum extraction.

If vacuum extraction is required for the complete machine, because of the complicated system,
it is better to divide the system into several parts for vacuum extraction, or extract vacuum at
several points in the system, generally 3 points at least, in addition, it is better to choose the
vacuum pump of larger model. If the vacuum pump is relatively small, sufficient time for vacuum
extraction shall be guaranteed.

During filling of refrigerant, valid metering device is required for accuracy of filling amount.
Empty the connective pipeline before filling refrigerant each time. Refrigerant pipe with reliable
quality shall be chosen to prevent accident during transfer or filling of refrigerant.

It is better to use filling machine to fill the refrigerant. If no filling machine is available, refrigerant
tank can be used to fill refrigerant directly. However, the pressure in the refrigerant tank is too
limited to fill the refrigerant required completely to the system. It is suggested to heat the

refrigerant tank in 40~50°C water (heating temperature shall not be too high). When there is

60% of the rated amount of refrigerant in the system, start up the machine for filling. Fill
refrigerant at the gas side of the system, and control the flow of the refrigerant. Gas of
refrigerant is better. If it is liquid, it is better to be filled before the evaporator. If after the

evaporator, it shall be filled slowly and in small flow.

Training User Operator

The commissioning process includes training user operators in the following aspects:

1)
2)

Stress the safety in shutdown and operation processes.

Require the users to carefully read the operation manual of the unit.
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Explain to the users that operation of the unit shall be carried out strictly as per the steps and
methods specified in the operation manual. If anyone has any problems about descriptions in
the manual, he shall enquire after-sale personnel or professionals in the factory and carry out
the operation only when he understands it. Any deviation in the installation of the unit from the
requirements in the manual shall be pointed out to the part responsible for installation, and the
after-sale personnel or professionals in the factory will determine whether change is necessary.
Short-connection is forbidden when all protection functions of the unit are normal. Ensure all
protection functions are available and reliable.

Various protection switches in the unit are for safety of the unit or user, and are not permitted to
be short connected in principle. If short-connection is required for commissioning, the operation
shall be done by the after-sale personnel or professionals in the factory on site. After the
commissioning, connect the protection switches to the system before starting up the unit for
long-time running.

Open the water pump and wait until the water flow is stable before starting up the master
compressor. For shutdown, the water pump must be closed in a delayed time. It is not allowed
to forcibly close the water pump when the master compressor is still running. If the water pump
fails, and the flow switch does not jump, the unit must be emergently shut down.

The unit must be disconnected from the power supply during inspection or replacement of the
lines of the unit.

If it is required to tighten the line bank screw or replacing the wire and element in the electrical
cabinet during commissioning and maintenance, it shall be down when the power supply is
disconnected. Similar operations by the user in later maintenance and service shall also be
done when the power supply is disconnected.

The non-user parameters in the touch screen of the unit and electronic expansion valve control
module are forbidden to be changed.

The non-user parameters in the touch screen of the unit and electronic expansion valve control
module are directly related to the performance and reliability of the unit, and are not allowed to
be changed in principle. Even if it is required to adjust some parameters due to special local
climate, it shall be done by or under the instructions of after-sale personnel or professionals in
the factory.

If any exceptional case occurs to the unit, it is forbidden to forcibly start up the unit unless under
the instructions of professionals.

Exceptional temperature, pressure, sound, or vibration, etc. of the unit during the running shall
be clearly recorded in details, and reported to after-sale personnel or professionals in the

factory. It is forbidden to forcibly start up the unit unless permitted.
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V. Control Logic

1. Start (Stop) Logic
1.1 Start Logic
1) Cooling Start:

[ Step A: Power-on ]

\ 4
[ Complete ]

initialization

|

Step B: Select cooling running
mode, Start signal

Detect water temperature every
other temperature control cycle

[ Switch on pump ]

A 4

Idle status

Step C:
Detect water
temperature, see
whether load is

without failure
protection

energy —

adjustment NO

Clear failure NO Step D:
until no unit —

j YES

Whether there is any
unit without failure
protection

Whether there is any modular
unit with compressor oll
heating time and switch on-off
interval meeting Start condition

Select system A of the shortest
compressor running time
according to length of
compressor running time
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Power-on 25% solenoid valve
system A compressor

# l

Star start of system A compressor, intermittent
conduction of oil-supply solenoid valve

Judge the number of adjustable (10S.10S, synchronized with
operating fan as compressor, stop compressor, intermittent

required according to conduction of oil-supply solenoid valve
the discharge pressure adjustable stopped) for Bitzer compressor,

switch on fan based on discharae pressure

'

Star delta switch, system
A compressor

y

Power-on 50% solenoid valve,
power-off 25% solenoid valve,
system A compressor

v
[ Energy adjustment ]

execution

\ 4
[ Start end system A ]

Execute step B at the interval of 120 s for other modular units.

2) Start after cooling energy adjustment Stop:

When total entering water temperature is detected to be within the start reset temperature

range after energy adjustment Stop of all modules, the first unit module meeting the Start

condition will be executed from step B, and other modular units will be executed from step A to

start up at the interval of 120 s.

Only some of modular units stopped adjustably, the units that have been stopped will be

executed from step A, and each module will be started at the interval of 120S.

Description:
1. Double-head Start Mode:

According to the running time of compressors, the unit of shorter running time will be started

prior to the other in the case that both compressors meet the starting condition, and No 1 head

78



Air-cooled screw chiller technical manual (PLC series) MCAC-CTSM-2013-01

If water temperature has been within loading area after the head started prior to the other, the
other will be started in two minutes. If water temperature has been (or had been) immerged in
loading area in two minutes, the other head will not be started until the head started prior to the
other has been started and loaded to 100% in case that further loading is required for the unit
according to the energy adjustment process.

Multi-Connected Start Mode:

Water pump starts to run upon point start of units, and the duration of switching on the water
pump is from 3 to 5 minutes. The units will be converted into idle mode upon switching on the
water pump, and then attempt will be made to switching on the compressor.

The running times of all jointly-controlled units will be sequenced in case of multi-connection
provided that the condition for switching on the compressor is satisfied. The unit of shorter
running time will be started prior to the other when both units meet the Start condition, and the
unit of smaller station number will be switched on prior to the other in the case of identical
running time.

Double-Compressor running time: the running time of one head of shorter running time than
that of the other will be taken as the reference during loading, and the running time of the other
head will be directly taken as the reference if one head does not meet the starting condition; the
running time of one head of longer running time than that of the other will be taken as the
reference during unloading, and the running time of the other head will be directly taken as the
reference if one head does not meet the unloading condition.

When no unit running has been started, the jointly-controlled units will be started at the interval
of 2 minutes for each in the Start order with water temperature is in the loading area, (to be
executed as per the above double-head single-unit mode, with double-head treated as one
unit), and energy adjustment will be executed individually by the unit that has been started;
when water temperature is not in the loading area, a single unit will no longer execute energy
adjustment individually, nor the unit that has not been switched on will be switched on at the
interval of two minutes, and the complete machine will start to run in accordance with the

normal process of energy adjustment.

1.2 Stop Logic

1)

Normal Stop
Shut-down signal
NO Step E: Execute step E at
Whether the system the interval c?f 30S
has the shortest S H—

for other modular

running time to satisfy units not stop.

the compressor
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l

Select system A of the
longest compressor
runnina time

Current compressor
running at 75%

Current compressor running at

(Load judgment) 50%

Current compressor
running at 100%

v

One temperature control cycle

Power-on 50%
solenoid valve, system
A combpressor

v

One temperature control cycle

y

Power-on 25%
solenoid valve, system
A compressor

A

Power-off main
contactor, system A
compressor

A

Shut-down all fans of
system A compressor

\ 4

Step F:

Power-on 25%

solenoid valve,
system A compressor

A 4

Shut-down all modular
units

A

Switch off water pump,
shut-down ended
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When all modules are in the energy adjustment idle status, 3 minutes will be delayed to switch off

water pump after Stop signal is received.

2) Energy adjustment Stop

Detect water temperature every

other temperature control cycle

All unit module
compressors run after
unloaded to 50%

Remain in current
status

A 4

Whether water
temp. isin
unloaded area

NO

< A 4

Whether there is
any modular unit
satisfying the
shortest
compressor running

Select system A of the
longest compressor
runnina time

solenoid valve, system
A compressor

A 4

Power-off main
contactor, system A
compressor

{ J
N
{ Power-on 25%
J

A 4

Stop all fans of system
A compressor

A 4

Power-off 25%
solenoid valve, system
A compressor

Other modular
units not stop
executed this
step every other
temperature
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3)

Downtime

Failure signal detected

A 4

Power-off the main
contactor, compressor of
failure unit, power-on 25%
solenoid valve, and
power-off load solenoid
valve beina powered on

A 4

Power-off all fans of
this failure module

A 4

Power-off 25%
solenoid valve of this
failure module

Water pump will stop running after Stop of the last failure module for 3 minutes when any non-resettable

failure not resulting from flow switch occur in all modular units.

Description:

1.

Double-Compressor Stop Mode:

When the units meet the Stop condition after point Stop of units,

When both compressors are running with regard to the double-head mode, the unit of longer
running time will be stopped prior to the other, and the other stopped in 30S provided both units
meet the Stop condition.

The compressors will be unloaded and stopped in accordance with the step by step unloading
mode. For example, with regard to the compressor running at 75%, when the condition for
compressor Stop is satisfied after point Stop, the units will firstly be unloaded to 50% then
unloaded to 25% to run for a period of time followed by Stop of compressors.

25% solenoid valve will continue to be powered on for a period of time to facilitate resetting of
the solenoid valve when both compressors are switched off.

The whole process of Stop will be completed upon running of water pump for 3 to 5 minutes

after the compressors are switched off.

Multi-Connected Stop Mode:

The units will meet the Stop conditions after point Stop,

The unit of longer running time will be stopped prior to others with regard to multi-connected
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units sequenced in accordance with running time, and the unit of greater station number will be
stopped prior to others when the units are of the same running time.

The compressors will be unloaded and stopped in accordance with the step by step unloading
mode. For example, with regard to the compressor running at 75%, when the condition for
compressor Stop is satisfied after point Stop, the units will firstly be unloaded to 50% then
unloaded to 25% to run for a period of time followed by Stop of compressors.

25% solenoid valve will continue to be powered on for a period of time to facilitate resetting of
the solenoid valve when both compressors are switched off.

The entire Stop process will be completed upon running of water pump for 3 to 5 minutes after

the compressors are switched off.

Remarks:

2.

®

The units Stop command must be executed whenever there is a Stop signal in any case
(except the defrosting process, the user must be prompted whenever there is a Stop signal in
the process of unit defrosting, Stop will not be allowed until the defrosting process is completed
followed by the Stop sequence of the last module) after the compressors meet the requirement
of limitation of the shortest running time. Any controller which has not been output, independent
of the Stop process, shall not be output once again.

The Stop signal exists when some modules among interconnected modules do not meet the
Stop condition. Unit modules which meet the Stop condition will be stopped as per the normal
Stop procedure, and those which fail to meet the Stop condition will not be stopped in sequence
after entering the normal Stop procedure until they meet the Stop condition. 3 minutes will be
delayed to switch off water pump after Stop of compressors of all unit interconnected modules.
The Stop signal exists when all modules among interconnected modules fail to meet the Stop
condition, with output displayed in the table of unit running status as required, and Stop will not
be allowed until the Stop condition is satisfied.

The compressors will not be stopped with the variation of water temperature within the shortest
running time once the modular unit is started, except for failure protection.

The compressors will not be started up with any Start command at the shortest Stop interval or

between two Starts once the modular unit is stopped, and they will not be started up for

operation until the shortest Stop interval and the interval between two Starts of compressors.

Energy Adjustment Logic

Energy adjustment may be controlled by either entering water temperature or leaving water

temperature in case of operation of single-module unit, and it can only be controlled by entering

water temperature in case of multi-module interconnection.

Compressor Capacity Adjustment

The capacity output of the unit is determined by the valid length of slide valve which is controlled by

3 solenoid valves. The control system cycles compressors, loaders, and minimum load control
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valves to maintain the user configured leaving (or entering) chilled water temperature set point.

Temperature sensors transfer temperature signals to PLC which will calculate the optimum time to
add or subtract capacity stages. Special algorithm programmed in PLC will try to maintain the
Control Point at the desired set point.

» 4-stage control (50%~100%)

The 4-step capacity control system is made of one slider, three NC solenoid valves and one piston
with adjustable range of 25%, 50%, 75% and 100%. The principle of capacity control is by moving

the slider to allow partial refrigerant to bypass back to the intake and regulate the refrigerant flow.

Svi
——

(. —

| —

i)
2

Solenoid valve activating table of four-stage capacity control

sV SVv1 Sv2 [SV3
Status (NC) [(NC) |(NC)
100% OFF |OFF |OFF
75% OFF |OFF |ON
50% OFF |ON OFF
25%(startup) |ON OFF |OFF

ON: energize, OFF: de-energize

Startup: 25% loading
For easier startup of compressor, the loading must be minimized. Therefore, SV1 is energized to
bypass oil to the low-pressure side directly. The slider does not move and keep the maximum
opening in suction end to bypass the refrigerant. After the completion of startup the compressor then
can increase loading gradually by de-energizing the SV1 solenoid valve. It is recommended to run
compressor at 25% loading for about 30 seconds before starting to increase loading.
Partial load: 50% Operation
With the same principle as stated in 25% loading, SV2 is energized and others are de-energized to
achieve 50% loading.

Partial load: 75% Operation
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Receiving a feedback from system demanding for lower capacity, the SV3 is energized to allow oil to
flow back to the low-pressure side through the valve channel. The piston returns to the outlet of SV3
oil passage and the slide block moves to let part refrigerant flow back to the low-pressure side
through bypass opening. This action would reduce the discharge volume and make the compressor
operating at 75% loading

Full load: 100% operation

After the completion of startup, SV1, SV2 and SV3 are de-energized and oil flows straight to cylinder
and pushes piston forward, driving the slider to gradually reduce bypass opening. When the

opening is closed completely, the compressor is running at 100% loading.

Control of Cooling Energy Adjustment
The total entering water temperature may be set as Ts (Ts settable) with the touch screen, the set
total entering water temperature Ts=12°C as default (settable range varying from 12 to 15°C), and

the total entering water temperature is Tin.

Start Reset Temperature

Tin2 TA (TA2 (Ts+1)

Loading Area

Tin=Ts+1

Fuzzy Loading Area

Ts+0.5<Tin<Ts+1

Stable Area

Ts-1<Tin<Ts+0.5

Unloading Area

Ts-2<<Tin<Ts-1

Stop Area

Tin<Ts-2

The temperature control cycle for
temperature judgment in the table is
60S (settable).

In the case of judgment of the
temperature rise trend (compared

with that of the previous temperature

control cycle) of a temperature
control cycle for the fuzzy loading area, if temperature rises, loading will be executed, otherwise no
action is executed. When all units of interconnected modules having been put into operation are
loaded to 100%, entering water temperature still remains in the fuzzy loading area without starting
the module to be started, and the module to be started will not be put into operation until entering
water temperature is positioned in the loading area.
Compressors and fans of modules will be stopped one by one in the energy adjustment Stop
procedure after entering water temperature enters the Stop area and compressors of unit modules
meet the requirement of the shortest running time. Then the units enter the energy adjustment idle
status.
Loading will be executed when entering water temperature is positioned in the loading area or the
fuzzy loading area, entering water temperature in a lower energy level will be firstly loaded, and for
entering water temperatures in the same energy level, those of shorter running time will be firstly
loaded. (Running times are compared in hours, the same hereinafter). When running times are
identical, those of smaller address number will be firstly loaded.
Unloading will be executed when entering water temperature is positioned in the unloading area,
those in a higher energy level will be firstly unloaded, and those of longer running time will be firstly

loaded when energy levels are identical.
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3.

4.

The module will remain in the status after unloaded to 50% load, and the other module of longer
running time will be unloaded if unloading is still required. All modules running in an interconnected
mode will be unloaded to 50% load, and modules of longer running time will be firstly stopped if
entering water temperature needs to be unloaded.

Compressors and fans will not be started once again to run when entering water temperature meet

the reset Start condition while meeting the shortest Stop time of compressors.

Fan Control Logic
The number of operating fan as required is according to the discharge pressure. For example, for

LSBLGW500/C, there are 8 fans, divided into 5 groups. Opening condition as follow:

Dis. pres. 4
H;?;trtzble fOpeM *2+3+4~5 groups fans
P
mgg:ﬁ:ﬁ [Opon1~2~3~4 groups Tans
/
:g:::::: | Open2~ 3 groms Tans \
P5 (Settable / I
P4 (Settable // Open 12 groups fans \
P3 (Settable
) s
Pl | P oo \
P1 (Settable /
/ Close all o the ans \
Cooling mods an contol g

Oil heater control Logic

In unit shutdown period, oil heater is energized to keep normal oil temperature. When unit starts, it is

turned off.

Oil heating time limits:

» When cooling water inlet temperature >= 35°C (real time value), oil heating time for first startup
is 0.5h. If power down happens during operation and downtime is less than 8hrs, no heating
time delay is needed when unit restarts. If it exceeds 8hrs, 0.5h heating time is need.

» When cooling water inlet temperature >= 30°C (real time value), oil heating time for first startup
is 1h. If power down happens during operation and downtime is less than 5hrs, no heating time
delay is needed when unit restarts. If it exceeds 5hrs, 1h heating time is need.

» When cooling water inlet temperature >= 25°C (real time value), oil heating time for first startup
is 2hrs. If power down happens during operation and downtime is less than 3hrs, no heating
time delay is needed when unit restarts. If it exceeds 3hrs, 0.5h heating time is need. If it
exceeds 5hrs, 2hrs heating time is need.

» When cooling water inlet temperature >= 20°C (real time value), oil heating time for first startup
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is 4hrs. If power down happens during operation and downtime is less than 1h, no heating time
delay is needed when unit restarts. If it exceeds 1h, 2hrs heating time is need. If it exceeds 5hrs,
3hrs heating time is need. If it exceeds 8hrs, 4hrs heating time is need.

»  When cooling water inlet temperature < 20°C (real time value), oil heating time for first startup is
8hrs. If power down happens during operation and downtime is less than 1h, no heating time
delay is needed when unit restarts. If it exceeds 1h, 3hrs heating time is need. If it exceeds 5hrs,

5hrs heating time is need. If it exceeds 8hrs, 8hrs heating time is need.

5. EXV operation& wiring

User interface consists of five components of the LED display operating status, the table below:

1 LED Light Extinguish Flicker
Can be L
NET connected to Not C(_)mmumcatlon
connected failure
the network
& EVD st W o open |Open  thel Disable the drive
valve
oy CLOSE Close the - Disable the drive
valve
£, Activate the i i
alarm
The drive is
. not connected
Drive power -
to power
suppl
1 upply

» Display and keypad
Graphical display with two kinds of system variables, the drive control of the state, protection

function is activated, and the alarm and relay output status

1

)

'\_"..l" T I.:\‘L-'::J. LI‘:IIII I:I ]

O 4.9 K
T MOF

J@

e bars "ALARMeA

4d ¥ — J ‘
|

i[:‘{ Prg Esc + 4"

© @
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Note:
Control Type of protection
state ra/npning P 1 Display first kinds of variables
ON RuN LowSH Lov':/ . superheat 2 Display second kinds of variables
protection : 3 Relay output status
Low  evaporation
OFF Standoy | LOP temperature 4 Alarm
protection 5 Start of the protection
High evaporation
POS Locate MOP temperature 0 Control state
protection
High  condensing
WAIT | Wait HiTcond | temperature
protection
CLOSE | Close
Keypad:
Button Function
Prg Open the display screen, enter the password to enter the programming
mode

[
-
w
-

B

r

* In the alarm state, the display alerts the queue;

* When the "producer” level under the rolling parameters, the display
shows the interface

* To exit the programming (maintenance / producer) and display mode;

Esc o .
* set a parameter, the exit without saving changes
v/ 4 * Display screen navigation;
UP/DOWN | * Increase / decrease the value
] * from the parameter setting mode, the display switches to
Enter * Confirm the list of parameters and return the value

» General wiring diagram

J&E
=3

Fowes Susps

B comreeziban

]

UL ooy

0 EVD esiuine

/

8 =
2 B

b R O

RIRRIRRIRRIRTRIRIRIRTRIRTE
faalog - Dl sl Irpan

- Hebwrk: -

&

[ro g o

f ——

U

Terminal Explanation

G\GO Power supply

VABT Emergency Power Supply

J=— Functional ground

12,34 Stepper motor power supply

COM1,NO1 Alarm Relay

GND Signal Ground

VREF Sensor power supply

s1 Sensor 1 (pressure) or an external
signal 4 to 20mA

$2 Sensor 2 (temperature) or 0 to 10V
external signal

S3 Sensor 3 (pressure)

S4 Sensor 4 (temperature)
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Terminal Explanation Terminal Explanation
DI1 Digital input 1 t(;?r?]r;sgflon tLAN, pLAN, RS485, Modbus ®
DI2 Digital input 2 =] Connection pLAN, RS485, Modbus ® terminal
% Connection  tLAN, pLAN, aa Service port, after removal of the cover need to
RS485, Modbus ® terminal be connected LED
CAREL E¥
::_—_. m—
Fa | I
& o -
| @0
- m
&7 % B
DT
| A= 6
EII"M:“ V) 2w l_]
4( E Lﬁ?—‘ u + — I 1 Green
i | T s 2 | yellow
@ /_) AAANAAAAAAAA[AAH 3 Brown
= \2 _ i
- NET 4 | white
e 5 | sets of personal computers
) clisE 6 | USB/tLAN converter
® @ R 7 | Adapter
8 ratio of pressure sensor -
TOUCUUOOCE T o0 evaporation pressure
] TRt 9 | NTC suction temperature
- - 10 | start-controlled digital input 1
11 | free contacts (up to 230Vac)
. 12 | solenoid valve
% 13 | warning signs
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Appendix 1: R134a saturation temperature - pressure corresponding tables

R134a saturation temperature - pressure corresponding tables

‘C KPa © KPa © KPa © KPa
-15 164 7 375 29 748 51 1351
-14 171 8 388 30 770 52 1385
-13 178 9 401 31 793 53 1420
-12 185 10 415 32 815 54 1455
-1 193 11 429 33 839 55 1492
-10 201 12 443 34 863 56 1528
-9 209 13 458 35 887 57 1566
-8 217 14 473 36 912 58 1604
-7 225 15 488 37 937 59 1642
-6 234 16 504 38 963 60 1682
-5 243 17 521 39 990 61 1722
-4 253 18 537 40 1017 62 1763
-3 262 19 554 41 1044 63 1804
-2 272 20 572 42 1072 64 1847
-1 282 21 590 43 1101 65 1890
0 293 22 608 44 1130 66 1934
1 304 23 627 45 1160 67 1978
2 315 24 646 46 1190 68 2024
3 326 25 665 47 1221 69 2070
4 338 26 685 48 1253 70 2117
5 350 27 706 49 1285 71 2165
6 362 28 727 50 1318 72 2213

Note: this table of pressure values for absolute pressure value, the pressure value ( unit touch screen

display value ) for the vast pressure value and the local atmospheric pressure difference.

Appendix 2: the flow chart of the system
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Appendix 2: system working principle map:
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LSBLGW720/C

LSBLGW®600/C,
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LSBLGWS880/C, LSBLGW1000/C

CONDENSER

Max.working pressure: 22 har

ANGLE VALVE

Desighed pressure: 25 bar

FILTER

NOTE: THE NUMBER OF FIN HEAT EXCHANGER'S FAN MODULES @) DRIER
IS DIFFERENT FOR DIFFERENT AIR CONDITION UNIT

DUAL PRESSURE SWITCH BALL VALVE
(Project pressure: 20/21 bar) PRESSURE RELIEF VALVE HIGH PRESSURE GAUGE

PRESSURE SENSOR (Project pressure: 2467 har) TEMPERATLRE SENSOR

LOW PRESSURE GAUGE
TEMPERATURE SENSOR BALL VALVE @
o SOLENOID VALVE

%

%

SOLENDID VALVE

TEMPERATURE SENSOR

PRESSURE SENSOR
B rzij

ELECTRONIC
EXPANSTON VALVE
L0V PRESSURE SWITCH NGLE VALVE

Max.working pressure: 17 kar EVAPORATOR

Desighed pressure: 18 bar
\DRAIN VALVE

% TEMPERATURE SENSOR
ANTIFREEZING SWITCH

WATER OUTLET VATER INLET

TEMPERATURE SENSOR

PRESSURE RELIEF VALVE
(Project pressure: 2467 bar)

ANGLE VALVE

TEMPERATURE SENSTR
U:H LOV_PRESSURE SWITCH PRESSURE SENSIR

DUAL PRESSURE SWITCH
(Project pressure: 20/21 bar)

ELECTRONIC
EXPANSION VALVE

PRESSURE SENSOR

P

HIGH PRESSURE GAUGE/ \LDW PRESSURE GAUGE

ok

SOLENOID VALVE

TEMPERATURE SENSOR

SOLENOID VALVE

X

THERMAL EXPANSION VALVE

[@ BALL VALVE

CONDENSER

Max.working pressure: 22 har
Desighed pressure: 25 bar

FILTER
DRIER

NOTE: THE NUMBER OF FIN HEAT EXCHANGER'S FAN MODULES

IS DIFFERENT FOR DIFFERENT AIR CONBITION UNIT BALL VALVE

TEMPERATURE SENSOR
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LSBLGW1200/C, LSBLGW1420/C

TEMPERATURE SENSOR

(Project pressure: 20/21 bor)

CONDENSER
Max.working pressure: 22 bar
Designed pressure: 25 bar

NOTE: THE NUMBER OF FIN HEAT EXCHANGER'S FAN MODULES

IS DIFFERENT FOR DIFFERENT AIR CONDITION UNIT
DUAL PRESSURE SWITCH

HIGH PRESSURE GAUGE
TEMPERATURE SENSOR

PRESSURE RELIEF VALVE
(Project pressure: 24.67 bar)

PRESSURE SENSOR

ANGLE VALVE

FILTER
DRIER

(@)
BALL VALVE

LOW PRESSURE GAUGE

SOLENDID VALVE

BALL VALVE

ECONMIZER

®

JATYA NOISNYAX3 TWHAI3HL

JATYA TION3T0S

Maxwarking pressure: 17 bar
Designed pressure: 18 bar

X

SOLENDID VALVE

TEMPERATURE SENSOR
PRESSURE SENSOR

B

LOY PRESSURE SWITCH

ANGLE VALVE

EVAPORATOR

ELECTRONIC
EXPANSION VALVE

\DRAIN VALVE

TEMPERATURE SENSOR
ANTIFREEZING SVITCH

v

WATER OUTLET

i

PRESSURE RELIEF VALVE

(Project pressure: 2467 bor)

DUAL PRESSURE SWITCH
(Praject pressure: 20/21 bar)

PRESSURE SENSOR

LOW PRESSURE SWITCH

1

WATER INLET

I

TEMPERATURE SENSOR

ANGLE VALVE
TEMPERATURE SENSOR
PRESSURE SENSOR

TEMPERATURE SENSOR

HIGH PRESSURE GAUGE \LDW PRESSURE GAUGE

SOLENDID VALVE

ELECTRONIC
EXPANSION VALVE

SOLENDID VALVE

CONDENSER
Max.orking pressure: 22 har
Designed pressure: 25 bor

NOTE: THE NUMBER OF FIN HEAT EXCHANGER'S FAN MODULES
IS DIFFERENT FOR DIFFERENT AIR CONDITION UNIT

TEMPERATURE SENSOR

X

FILTER

BALL VALVE

= JATWA (ION3TOS

IATWA NOISNYAX3 T¥WdIHL

O

ECONDMIZER

BALL VALVE
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Appendix 3: capacity table

Ambient temperature

15 20 25 30 35 40 43
Model ?:rﬂ,(;t Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power
Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input
/kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw

5 418.0 93.0 397.3 1014 380.6 108.1 362.3 115.7 349.8 120.8 324.3 130.8 310.1 137.1

6 436.0 94.5 414.3 103.0 396.6 109.7 376.9 117.3 362.5 122.4 337.5 132.6 322.0 138.8

7 4539 | 960 | 4313 | 1045 | 4126 | 1113 | 3920 | 1100 | 8760 | 1240 | 350.6 | 134.3 | 3345 | 140.6

8 471.9 97.5 448.3 106.1 428.6 112.9 407.0 120.6 390.7 125.8 363.8 136.1 347.1 142.4

9 489.8 99.0 465.3 107.6 444.7 1145 422.1 122.3 404.8 127.5 376.9 137.8 359.7 144.2

380 10 507.8 100.4 482.3 109.2 460.7 116.1 437.2 123.9 417.2 129.0 390.1 139.6 370.7 145.7
1 525.8 101.9 499.3 110.7 476.7 117.7 452.2 125.6 433.1 131.0 403.2 141.4 384.9 147.7

12 543.7 103.4 516.3 112.2 492.8 119.3 467.3 127.2 447.2 132.7 416.3 143.1 397.5 149.5

13 561.7 104.9 533.3 113.8 508.8 120.9 482.3 128.9 461.3 134.4 429.5 144.9 410.0 151.3

14 579.6 106.4 550.3 115.3 524.8 122.5 497.4 130.6 475.4 136.1 442.6 146.7 422.6 153.1

15 597.6 107.9 567.3 116.9 540.8 124.1 512.5 132.2 490.5 138.0 455.8 148.4 436.0 155.0

S 527.4 120.7 504.5 131.3 489.1 139.4 470.0 148.9 461.8 154.7 431.7 167.6 413.1 175.3

6 552.2 122.1 527.8 132.8 510.5 141.2 489.6 150.7 478.4 156.8 447.9 169.8 428.7 177.8

7 576.9 123.4 551.1 134.3 532.3 143.0 509.9 152.7 496.0 159.0 465.3 172.3 4454 180.3

8 601.6 124.7 574.5 135.8 554.0 144.7 530.3 154.7 515.6 161.5 482.7 174.7 462.2 182.8

9 626.3 126.0 597.8 137.3 575.8 146.5 550.6 156.7 534.3 163.8 500.1 177.2 478.9 185.3

500 10 651.0 127.3 621.2 138.8 597.6 148.3 570.9 158.7 550.5 165.8 517.5 179.6 493.2 187.5
11 675.7 128.7 644.5 140.3 619.4 150.0 591.2 160.7 571.5 168.5 535.0 182.1 512.4 190.4

12 700.4 130.0 667.8 141.8 641.2 151.8 611.6 162.7 590.2 170.8 552.4 184.5 529.2 192.9

13 725.0 131.3 691.2 143.3 663.0 153.6 631.9 164.7 608.8 173.2 569.8 187.0 545.9 195.4

14 749.7 132.6 714.5 144.8 684.7 155.3 652.2 166.7 627.4 175.5 587.2 189.4 562.6 197.9

15 774.3 133.9 737.9 146.4 706.9 157.1 673.3 168.8 647.5 178.0 605.9 192.1 580.6 200.6
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Ambient temperature

15 20 25 30 35 40 43
Model 1(_);2? Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power
Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input
/kw /kw /kw /kw /kw /kw /kw Tkw /kw /kw Tkw Tkw /kw /kw

S 634.0 133.6 609.2 147.7 591.0 159.7 569.4 172.7 557.4 182.6 526.4 198.7 507.2 208.6

6 653.3 135.9 627.9 150.1 609.5 162.0 587.5 175.1 575.2 184.8 543.7 201.2 524.0 2111

7 674.0 138.5 647.9 152.8 629.3 164.6 606.9 177.6 562.2 203.7 541.8 213.8

8 694.6 141.2 667.9 155.5 649.1 167.2 626.3 180.2 614.5 189.5 580.7 206.3 559.7 216.5

9 715.3 143.8 687.9 158.2 668.9 169.8 645.7 182.8 634.1 191.9 599.3 208.8 5775 219.2

600 10 735.9 146.4 705.4 160.2 688.7 172.4 665.1 185.4 651.3 194.0 617.8 2114 593.2 221.6
11 756.6 149.1 727.9 163.5 708.5 175.0 684.4 188.0 673.4 196.6 636.3 213.9 613.2 224.5

12 777.2 151.7 747.9 166.2 728.3 177.6 703.8 190.6 693.1 199.0 654.9 216.5 631.1 227.2

13 797.9 154.3 767.9 168.9 748.1 180.2 723.2 193.1 712.8 201.3 673.4 219.0 648.9 229.9

14 818.5 157.0 787.9 171.6 767.9 182.8 742.6 195.7 7324 203.7 691.9 221.6 666.8 232.6

15 840.6 159.9 809.2 174.6 789.0 185.4 763.2 198.5 753.5 206.2 711.7 224.3 685.7 235.4

S 767.1 177.6 744.1 189.9 717.3 204.2 690.5 218.7 676.9 227.9 636.8 247.1 611.2 259.2

6 790.8 180.9 767.3 193.6 739.5 207.8 711.8 222.1 697.9 230.8 657.0 250.3 630.8 262.6

7 815.4 184.8 791.4 197.4 763.2 2115 735.1 225.6 720.0 234.0 678.5 253.9 650.9 266.3

8 840.0 188.6 815.5 201.1 787.0 215.1 758.4 229.1 744.1 237.6 699.9 257.5 671.1 269.9

9 864.6 192.4 839.6 204.9 810.7 218.7 781.8 232.6 767.3 241.0 721.3 261.2 691.2 273.5

720 10 887.3 195.2 863.7 208.6 834.4 222.3 805.1 236.1 787.8 243.7 742.8 264.8 709.9 276.7
11 913.7 200.1 887.8 212.4 858.1 226.0 828.5 239.6 813.5 247.8 764.2 268.4 731.4 280.8

12 938.3 203.9 911.9 216.1 881.8 229.6 851.8 243.1 836.6 251.3 785.7 272.1 751.5 284.5

13 962.9 207.7 936.0 219.9 905.6 233.2 875.1 246.6 859.7 254.7 807.1 275.7 772.5 288.4

14 987.5 211.6 960.1 223.6 929.3 236.8 898.5 250.1 882.8 258.1 828.5 279.4 751.7 268.9

15 1013.0 | 215.9 985.2 227.3 954.5 240.5 923.8 253.7 907.4 261.9 851.2 283.4 773.6 272.9

96



Air-cooled screw chiller technical manual (PLC series)

MCAC-CTSM-2013-01

Ambient temperature

15 20 25 30 35 40 43
Model 19;2? Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power
Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input
/kw /kw /kw /kw /kw /kw /kw Tkw /kw /kw Tkw Tkw /kw /kw

S 953.4 216.6 910.2 235.5 878.1 249.9 840.4 267.1 818.7 277.7 765.1 300.7 732.2 314.9

6 995.4 218.4 949.8 236.9 914.9 252.9 874.6 270.2 848.6 281.2 794.1 304.7 758.6 318.8

7 1037.3 | 220.8 989.4 239.5 951.9 256.0 909.2 273.6 823.8 308.8 787.0 323.0

8 1079.1 | 2232 1028.9 | 2422 988.8 259.1 943.7 277.0 912.1 289.1 853.4 313.0 815.4 327.2

9 1121.0 | 2255 | 10684 | 244.8 1025.8 | 262.2 978.2 280.5 943.9 293.1 883.0 317.1 843.7 3314

880 10 1162.9 227.9 1107.9 | 2475 1062.8 | 265.2 | 1012.7 | 283.9 975.7 297.1 912.7 321.2 872.1 335.6
11 1204.7 | 230.3 11475 | 250.2 1099.7 | 268.3 | 10473 | 287.3 1007.4 | 301.0 942.3 325.3 900.5 339.8

12 1246.6 | 232.7 1187.0 | 252.8 1136.7 2714 | 1081.8 | 290.7 1039.2 | 305.0 971.9 329.4 928.8 344.0

13 1288.4 | 235.0 | 12265 | 2555 1173.7 274.4 1116.3 294.1 1071.0 | 308.9 | 10015 | 333.6 957.2 348.2

14 1330.3 | 2374 | 1266.1 | 258.1 1210.7 | 2775 1150.8 | 297.6 1102.7 | 3129 | 1031.2 | 3377 985.6 352.4

15 1372.0 | 240.3 | 13055 | 262.1 1247.8 | 280.6 1185.7 | 301.3 1136.3 | 317.2 | 10614 | 3419 | 10159 | 357.0

S 1047.0 | 244.0 | 1002.7 | 264.9 975.8 280.5 940.2 298.8 929.6 309.6 869.0 335.4 831.3 351.3

6 1107.1 246.2 1058.0 | 267.4 | 10245 | 283.6 983.2 302.4 961.8 313.7 900.6 339.9 861.2 355.8

7 1156.0 | 248.3 1104.1 | 269.9 1067.2 | 286.8 | 1022.8 | 306.1 996.0 318.0 934.0 344.6 893.4 360.7

8 1204.9 | 250.3 1150.3 | 2724 1110.0 290.0 | 10625 | 309.8 10334 | 322.8 967.5 349.4 925.5 365.5

9 12538 | 252.4 1196.4 | 274.9 1152.7 293.1 1102.1 | 3135 1069.2 | 327.3 | 1001.0 | 354.2 957.7 370.4

1000 10 1302.8 | 2545 | 1260.9 | 2775 11955 | 296.3 11418 | 317.2 1105.0 | 3319 | 10344 | 358.9 985.3 374.5
11 1351.7 | 256.6 | 1288.6 | 280.0 1238.2 | 299.5 1181.4 | 320.9 11409 | 336.4 | 10679 | 363.7 1022.0 | 380.2

12 1400.6 | 258.7 1334.8 | 2825 12809 | 302.6 | 12211 | 324.6 1176.7 | 341.0 11014 | 3684 | 1054.1 | 385.0

13 1449.6 | 260.8 | 1380.9 | 285.0 1323.7 | 305.8 | 1260.7 | 328.3 12125 | 3455 11348 | 373.2 1086.3 | 389.9

14 14985 | 2629 | 1427.0 | 2875 1366.4 | 308.9 | 13004 | 331.9 1248.3 | 350.1 1168.3 | 378.0 1118.4 394.8

15 1536.3 | 264.9 | 1464.0 | 290.1 1403.2 | 3121 | 1336.7 | 335.8 1286.7 | 355.0 | 1203.6 | 383.0 1152.8 | 400.1
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Ambient temperature

15 20 25 30 35 40 43
Model 19;2? Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power | Cooling | Power
Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input | Capacity | Input
/kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw /kw

5 1316.6 271.8 1260.9 299.9 1216.0 323.3 1165.7 350.3 1131.1 370.7 1065.1 402.6 1024.8 422.0

6 1367.3 274.4 1308.5 303.0 1259.8 327.2 1206.0 354.6 1166.1 375.7 1098.5 408.1 1056.8 427.7

7 1417.8 276.9 1356.1 306.1 1304.3 331.0 12475 359.1 1134.0 413.9 1090.7 433.7

8 1468.3 279.4 1403.7 309.2 1348.8 334.9 1289.0 363.6 1242.7 386.8 1169.5 419.7 1124.5 439.7

9 1518.8 282.0 1451.3 312.3 1393.3 338.7 1330.5 368.1 1281.0 392.3 1205.0 425.6 1158.4 445.8

1200 10 1569.3 284.5 1498.9 315.4 1437.8 342.6 1372.0 372.7 1315.1 397.1 1240.5 431.4 1188.5 451.1
11 1619.8 287.0 1546.5 318.4 1482.3 346.5 14135 377.2 1357.6 403.3 1276.0 437.3 1226.2 457.8

12 1670.3 289.6 1594.1 3215 1526.8 350.3 1455.0 381.7 1395.8 408.9 13115 443.1 1260.0 463.8

13 1720.8 292.1 1641.7 324.6 1571.3 354.2 1496.5 386.2 1434.1 414.4 1347.0 449.0 1293.9 469.9

14 1771.3 294.7 1689.3 327.7 1615.8 358.0 1538.0 390.8 1472.4 419.9 1382.5 454.8 1327.8 475.9

15 1821.6 297.1 1736.9 330.8 1661.0 361.9 1580.7 395.5 1513.1 425.8 1420.0 461.0 1363.6 482.3

S 1516.8 353.6 1469.6 378.0 1416.0 406.7 1362.3 435.6 1331.3 453.7 1255.0 492.3 1206.7 516.6

6 1562.6 360.0 1515.5 385.4 1460.4 413.8 1405.3 442.3 1375.8 459.7 1296.5 498.7 1245.4 523.4

/ 1610.9 367.5 1563.1 392.7 1507.4 421.0 1451.6 449.2 1419.0 466.0 1339.2 505.9 1285.2 530.6

8 1659.2 375.0 1610.7 400.1 1554.3 428.1 1497.9 456.1 1468.8 473.3 1381.8 513.1 1325.0 537.8

9 1707.6 382.5 1658.3 407.5 1601.3 435.3 1544.2 463.0 1515.3 480.2 1424 .4 520.3 1364.7 545.0

1420 10 1755.9 390.0 1705.9 414.9 1648.2 442.4 1590.5 469.9 1561.8 487.0 1467.1 527.5 1404.5 552.1
11 1804.2 397.5 1753.5 422.2 1695.2 449.6 1636.7 476.9 1608.3 493.8 1509.7 534.7 1444.2 559.3

12 1852.6 405.0 1801.1 429.6 1742.1 456.7 1683.0 483.8 1654.8 500.7 1552.3 541.9 1484.0 566.5

13 1900.9 412.5 1848.7 437.0 1789.1 463.8 1729.3 490.7 1701.3 507.5 1595.0 549.1 1525.4 574.3

14 1949.2 420.0 1896.3 444.3 1836.0 471.0 1775.6 497.6 1747.8 514.3 1637.6 556.3 1491.7 535.5

15 2000.1 428.5 1945.7 451.7 1885.5 478.1 1825.3 504.8 1794.5 521.6 1681.4 564.3 1538.1 543.9
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Appendix 4: circuit principle reference map

LSBLGW380/C WIRING DIAGRAM
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