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Air Cooled Screw Chiller
 (Heat Pump)

MICROCOMPUTER CONTROL SYSTEM

4. Controller

 Local network is realized via simple connection with communication cables.

 All input/output signals and communication data transmission are interference-free to ensure safe and reliable operation of the chiller.

 To ensure high efficiency operation, all of the control devices have multiple auto control functions, such as smart defrost, fault 

    diagnosis, capacity control, anti-freezing monitoring and changeover of running modes, etc.

5. Auxiliary Electric Heater (Optional)

 Auxiliary Electric Heater is used for preheating water to ensure normal start-up of the unit and preventing time-consuming start-up 

    of compressors due to low circulating water temperature in winter.

 Auxiliary Electric Heater is used for improvement of heating capacity at low ambient temperature in winter to ensure working condition 

    gets closer to nominal design condition and increase running efficiency.

 Auxiliary Electric Heater is used for compensation of heat loss during defrosting in winter to maintain stable indoor temperature 

    regardless of water temperature fluctuation.

Advanced Control

A high-performance PLC core is used for precise control over Multistack Air Cooled Screw Chiller (Heat Pump) under various conditions. 

The controller comes with user-friendly interface. All electrical devices are famous brands. The control system features high automation 

and reliability.

Display Alarm

Discharge Temperature

Ambient Temperature

Fin Temperature

Chiller Loading Capacity

Comp. Status

Real-time Clock

Chiller Running Hours

Water Inlet/Outlet Temperature

Water Pump Status

4-way Valve Status

Fan Status

Fan Motor Overload

Comp. Internal Overheat

Low Pressure

High Pressure

Comp. Motor Overload

Water Flow Switch OFF

High LWT

Low LWT

Over-voltage/Under-voltage

Sensor Fault
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MICROCOMPUTER CONTROL SYSTEM

Perfect Fail Safe

Comp. Motor Overheat Protection

Fan Motor Overheat Protection

High Discharge Temp. Protection

Oil Shortage

Phase Failure/Reversed Phase Protection

High Pressure Protection

Low Pressure Protection

Oil Pressure Drop Protection

Water Flow Rate Protection

Comp. Repeated Startup Protection

Anti-freezing Protection
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Rifled Copper Tube/Hydrophilic Fin

TECHNICAL DATA

25%-100%Staged Control

Notes:
31. Cooling Condition: Leaving chilled water temperature 7℃ ; chilled water flow rate 0.172m /(h • kW); ambient dry bulb temperature 35℃ .

32. Heating Condition: Leaving hot water temperature 45℃ ; hot water flow rate 0.172m /(h • kW); ambient dry bulb temperature 7℃ ; 

    wet bulb temperature 6℃ .
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Notes:
31. Cooling Condition: Leaving chilled water temperature 7℃ ; chilled water flow rate 0.172m /(h • kW); ambient dry bulb temperature 35℃ .

32. Heating Condition: Leaving hot water temperature 45℃ ; hot water flow rate 0.172m /(h • kW); ambient dry bulb temperature 7℃ ; 

    wet bulb temperature 6℃ .

5-6 Asymmetric Rotor Semi-Hermetic Screw Compressor 

�Shell & Tube High Efficiency Heat Exchanger(Design Pressure:1.5Mpa;Working Pressure:1.4Mpa)

Rifled Copper Tube/Hydrophilic Fin

Waterproof, Weatherproof, Low Noise & High Efficiency Axial Fan

R22/External Balancing Thermal Expansion Valve

25%-100%Staged Control
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Notes:
31. Cooling Condition: Leaving chilled water temperature 7℃ ; chilled water flow rate 0.172m /(h • kW); ambient dry bulb temperature 35℃ .

32. Heating Condition: Leaving hot water temperature 45℃ ; hot water flow rate 0.172m /(h • kW); ambient dry bulb temperature 7℃ ; 

    wet bulb temperature 6℃ .
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5-6 Asymmetric Rotor Semi-Hermetic Screw Compressor 

�Shell & Tube High Efficiency Heat Exchanger(Design Pressure:1.5Mpa;Working Pressure:1.4Mpa)

Waterproof, Weatherproof, Low Noise & High Efficiency Axial Fan

R407C/External Balancing Thermal Expansion Valve
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TECHNICAL DATA�R407C

25%-100%Staged Control

Rifled Copper Tube/Hydrophilic Fin



Notes:
31. Cooling Condition: Leaving chilled water temperature 7℃ ; chilled water flow rate 0.172m /(h • kW); ambient dry bulb temperature 35℃ .

32. Heating Condition: Leaving hot water temperature 45℃ ; hot water flow rate 0.172m /(h • kW); ambient dry bulb temperature 7℃ ; 

    wet bulb temperature 6℃ .

5-6 Asymmetric Rotor Semi-Hermetic Screw Compressor 

25%-100%Staged Control

�Shell & Tube High Efficiency Heat Exchanger(Design Pressure:1.5Mpa;Working Pressure:1.4Mpa)

Rifled Copper Tube/Hydrophilic Fin

Waterproof, Weatherproof, Low Noise & High Efficiency Axial Fan

R407C/External Balancing Thermal Expansion Valve
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PHYSICAL DIMENSIONS

Water Out

Water In

Water Out

Water In

MCAS156(H)~MCAS260(H)
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�890×2=1780

 840×3=2520

 860×3=2580

 1000×3=3000

 1000×3=3000

 1000×3=3000

 1000×3=3000

 1000×3=3000

 1000×3=3000

 1000×3=3000

 1000×3=3000

 1000×3=3000

-

-

-

-

-

-

6040

8120

8120

8120

12200

12200

2420

2470

2600

2500

2600

2880

2600

2500

2600

2880

2600

2880
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 8

 8

 8

 8

16

16

16

16

24

24

280

210

260

520

520

520

520

520

520

520

520
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Water Out Water Out

Water In Water In

Unit: mm

MCAS048H

MCAS065H

MCAS078H

MCAS093H

MCAS105H

MCAS130H

MCAS156H

MCAS186H

MCAS210H

MCAS260H

MCAS315H

MCAS390H

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2200

2150

2150

2150

2150

2150
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2150
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2150

2150

2150

2340

2940

3100

4040

4040

4040

4040

4040

4040

4040

4040

4040

PHYSICAL DIMENSIONS

Water Out

Water In

Hole

PHYSICAL DIMENSIONS TABLE

Model

07

E
le

ctric B
o
x



Leaving Water Temperature℃

Leaving Water Temperature℃

Power Input

Power Input
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COOLING PERFORMANCE CORRECTION FACTOR

HEATING PERFORMANCE CORRECTION FACTOR

Ambient 
Temp.℃

COOLING/HEATING PERFORMANCE CORRECTION FACTOR

Leaving Water Temperature℃

Ambient 
Temp.℃

Leaving Water Temperature℃

Cooling Capacity

Heating Capacity



FUNCTIONAL FEATURES
(1)  Smart Defrost

      The controller calculates differential temperature between coil temperature in cooling mode (or evaporating temperature in heating 

      mode) and outdoor air temperature and compares this temperature difference with its set point. When the temperature difference 

      exceeds set point, defrosting will automatically starts after defrosting time interval expires. Defrosting conditions can be automatically 

      corrected based on the last defrosting time. Defrosting time is only 60% of that of traditional control mode. Therefore, chiller has 

      less water temperature fluctuation and heat loss while giving greater heating capacity. 

      For units with multiple compressors, if one of the compressors is defrosting, other compressors will not defrost. This is to avoid water 

      temperature fluctuation.

(2)  Manual Defrost

      After user has chosen the number of compressor to be defrosted, the refrigerant system of the chosen compressor will automatically 

      start defrosting.

(3)  Anti-freezing Monitoring

      Monitoring system will automatically run the water pump and give an alarm when water temperature is below 4℃ during downtime 

      in winter or when anti-freezing switch operates. When water temperature is below 2℃ , compressor will run in heating mode until 

      water temperature goes up.

(4)  Self-diagnosis of Fault and Fail Safe

      Faulty module will stop running in the event of faults such as compressor high / low pressure, overload, internal protection, short 

      supply of water, oil temperature fault, over-voltage and under-voltage. The control system will give alarms and record the faults. 

      These faults can fall into two categories: common faults and critical faults. If the same common fault occurs within 30 minutes, it is 

      identified to be the critical fault which requires manual start-up.

(5)  Running and Capacity Control

      Accumulated running hours of compressors are reviewed every 24 hours. The compressor with least running hours will start in 

      priority. When at low load condition, the compressor with most running hours will unload first in order to balance compressor operation 

      and increase useful life. 

      Chiller loads can be adjusted based on water temperature and its change rate. Fuzzy control technology is used to regulate 

      compressor capacity to reduce power consumption and increase economical efficiency.

(6)  Three Levels of Security Access 

      There are three level of access for parameter settings: user, service and factory levels. Users can access to the following functions: 

      on/off timer, entering/leaving water temperature and presetting for unattended days. Service personnel can access to the following 

      functions: alarm time delay, anti-freezing monitoring, air flow control stage, compressor start-up delay and defrosting control, etc.

(7)  Communication Port, Remote Control & Monitoring

      Chiller comes with remote switch, ON LED and fault LED ports. Micro-computer controller has two standard RS-485 ports, one of 

      which for connection with the display panel and another to the system network. The display panel can be placed in the room 1000 

      meters away from the PCB board. The display panel comes with a RS-232 port for connection to the printer or PC computer to enable 

      distributed control within 1000 meters. Chiller controller is also equipped with communication module in PROFIBUS protocol for 

      communication with building central control system. See the illustration below for related configurations:

PSTN

Remote Desktop

Intelligent Controller 1 Intelligent Controller N

Chiller 1 Chiller N 

Distributed Control System 
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USER INTERFACE OF CONTROLLER

Backbone Network of 
Automatic Control System 

Adapter

Printer
Central Control 

Computer

Group Controller



10

Sling

RIGGING AND LAYOUT

Fig.d

Fig.b

RIGGING AND LAYOUT

1. Hand pallet truck or fork lift can be used to lift up the chiller.

2. Be careful to handle the chiller when using a crane. Wide lift slings or wire ropes can be used to bind the chiller through the lift points 

    at the corners of the base of the chiller and corner protectors (Fig. a) should be applied between the wire ropes and the chiller for 

    protection or channel steel or square steel can be used to isolate the ropes from the chiller (Fig. b).

Sling

Corner Protector

LAYOUT

1. The chiller should be installed in clean and well-lit places with good ventilation, drainage and piping, such as the rooftop, balcony or courtyard, 

   where there is no oil fume, steam or other heat sources and will not be adversely affected by the noise and cooling/heating air from the chiller.

2. Top blowing unit should have a shelter for protection against rain and snow and for easy maintenance during rainy days. 

3. Plant room should be sized as Fig. d to ensure ample space for maintenance and ventilation. No obstructions are allowed in the service 

   clearance. Surrounding walls must not be higher than the bottom of the fan coils. Overhead of chiller should be minimum 2 meters to avoid 

   short air circuit (Fig. c).

4. In parallel installation of more than one unit, service clearances are reserved assuming that there are obstructions (such as walls) in between. 

5. Air inlet of the chiller should, as possible, avoid paralleling with monsoon (mainly winter monsoon).

Width

Fig.c

Fig.a



1. Chiller should be installed on solid and smooth concrete base or metal steel frame which can bear the weight of chiller. If the mounting base is 

    not strong enough, it can easily result in vibration and noise.

2. Concrete base should be surface treated with plaster and be waterproofed. Drainage ditches (slope > 0.5%) are arranged around the base. 

3. Vibration isolators should be added between the chiller footing and the concrete base to avoid bad effect on the floors under the chiller due to 

    transmission of vibration and noise. The chiller should be horizontally installed. Shock pad can be used if necessary.

4. Chiller should be securely fixed to avoid header damage due to earthquake, typhoon or long-time running.

5. See the drawing below for information of the base and mounting of chiller.

Fig.e   Mounting Base for A Single Chiller

Vibration Isolator

Notes:

(1)  Refer to physical dimensions of specific chiller for the mounting hole size in Fig. e. “D” refers to the maximum distance between 

      mounting holes along the width. Please note the actual locations of mounting holes along the width.

(2)  When chiller is mounted as per Fig. f, mounting holes on the base should be reserved for foundation bolts according to the mounting 

     locations in Fig. e.

(3)  When chiller is mounted as per Fig. g, special mounting holes on the base for vibration isolators should be reserved. Vibration isolators 

     (optional) can be supplied by Multistack. 

Fig.g

Mounting Hole

Nut

Service Side

Footing
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MOUNTING BASE

Footing

Service Side

Nut

Shock Pad

Foundation Bolt

Iron Plate

Base

Vibration Isolator

Center Point

Fig.f

THK

THK
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WATER PIPING

Fig. h Piping for 
Top Blowing Unit 

Return Water

Make-up Water

1. Water inlet/outlet headers and valves should be properly insulated to avoid damage to the structure of the building caused by cooling/heating 

   energy loss and condensation and prevent chilled water from freezing in winter.

2. A flow switch should be installed in water outlet and interlocked with the compressor to ensure sufficient water flow in the heat exchanger and 

   piping system to prevent the chilled water from freezing due to water shortage when running in cooling mode and avoid compressor damage 

   or even burnout resulted from abnormal high pressure when running in heating mode. 

3. Expansion tank for water return should be installed for the closed-loop water system to absorb impacts on the piping system caused by water 

   expansion/contraction. Water level of the expansion tank must be at least one meter higher than the highest point of the pipelines. Do not install 

   check valve in the outlet of the expansion tank in case of pipe leakage or burst.

4. Water pump should be installed on the inlet side of the evaporator. If the chiller and the auxiliary electric heater are in serial connection, water 

   pump should be installed on the inlet side of the auxiliary electric heater.

5. Automatic air vents should be installed on the local high points of the piping system to eliminate entrapped air in water lines. Horizontal piping 

   should have a slope of 1/250 upwards. 

6. Unions, flange joints and service cut-off valves should be installed in piping system for for easy maintenance in the future.

7. The weight of water pipes should not bear on the chiller. Flexible or rubber connections should be employed when the water pumps are 

   connected to the water inlet/outlet of the chiller in case of vibration and noise transmission and interferences.

8. Piping for two or more modules must be arranged in equal distance to ensure the same water flow rate in each module and avoid different 

   pressure drop.

9. Temperature and pressure sensors should be installed in water inlet/outlet for regular operation check. 

10. For multi-compressor top blowing unit, balancing valve should be installed on the inlet side of the heat exchanger to balance water flow rate.

11. Underground water, hard water or other waste water should not be used in the circulating water system of the chiller. PH-level of circulating 

     water should be within 6.8~8.0 and GH number should not exceed 70. Regular water quality tests are required to ensure water quality.

12. Top blowing type air cooled heat pump is recommended to use the following piping (Fig. h): 

1.Heat Pump         2.Rubber Flexible Union        3.Flange Joint                       4.Butterfly Valve         5.Pressure Gauge

6.Temp. Gauge     7.Water Flow Switch               8.Load Balancing Valve       9.Check Valve            10.Water Pump

11.Y-strainer         12.Drain Valve                         13.Expansion Water Tank

14.Temp Probe at Water Header Inlet                  15.Temp Probe at Water Header Outlet

Notes: 
1. For single-compressor unit there is no load balancing valve; for dual compressor unit, refer to Fig. h.
2. All waterline fittings are supplied by the user.

Fig.h    Fig. h Piping for Top Blowing Unit 

Supply Water



ELECTRICAL CONNECTION

1. Chiller must run with stable power supply. All voltage-drop-related factors should be taken into account. Operating voltage of the chiller should 

   be maintained within rated value±10%. Overvoltage or undervoltage can adversely affect normal operation of the chiller.

2. Voltage difference between phases should not exceed rated value±2% and current difference between maximum and minimum phases should 

   below 3% of rated value to avoid overheat of compressor.

3. Mains frequency should maintain within rated value±2%.

4. Minimum starting voltage of the chiller should maintain at least 85% of rated value.

5. If the power line is too long, it can result in compressor start-up failure. Proper length should be supplied in such a way that the operating voltage 

   difference between both ends of the power line does not exceed 2% of rated value. If power line cannot be shortened, it should be wider in 

   diameter.

6. Wiring between power source and chiller should strictly comply with electrical codes. Wires and cables should be well insulated. Insulation 

   resistance between electrical terminals and the chiller should be measured with a 500V megohmmeter after wiring is completed. IR value 

   should be at least 3 MΩ.

7. Each group of power line fed to the chiller should be equipped with a non-fuse breaker (NFB) with appropriate capacity to reduce damages to 

   the electrical devices (such as transformers, wires and alike) in the event of short circuit. Each compressor should have a separate group of 

   incoming power line, which is helpful for independent on/off control over the compressors. See Fig. i, j & k for detailed wiring:

8. Chiller should have a good and reliable grounding device to prevent electrical hazards in the event of electric leakage. Construction should 

   be carried out in strict compliance with electrical codes. 

9. Operating current, power input and other data specified in the Technical Data Table are test values at nominal conditions. Actual values may 

   have great differences based on system actual loads and outdoor ambient temperatures. When outdoor temperature and chiller load are 

   relatively high, operating current and power input will increase accordingly. As a result, power supply, transformers, NFBs and wire capacity 

   should be selected at 1.6 times rated values.
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Fig.i  Wiring Diagram for Single Compressor Top Blowing Unit Fig.j  Wiring Diagram for Double Compressor Top Blowing Unit

Fig.k  Wiring Diagram for Three Compressor Top Blowing Unit

Owner Side
Owner Side

Owner Side
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1. OPERATING PRINCIPLES

As the outdoor air temperature drops, evaporating temperature, heating capacity and energy efficiency of the air cooled heat pump unit 

will decline when running in heating mode. Thermal load, however, increases in the air conditioned area, which means that there is a dynamic 

balance between chiller heating capacity and room thermal load. Room thermal load equals chiller heating capacity at the balance point. 

When outdoor temperature falls below the balance-point temperature, room thermal load will be greater than chiller heating capacity. At this 

time, the chiller should have large design capacity in order to meet the building heating load requirement, which is very uneconomical. 

Therefore, it is useful to have an auxiliary electric heater added to increase chiller heating capacity and ensure room temperature reaches 

design temperature.

2. FUNCTIONS AND FEATURES

Auxiliary electric heater, interlocked with micro-processor controller, is employed to assist with heating facility in winter. Its functions and 

features are as follows:

a. Auxiliary electric heater can make up for the heating deficiency of the air cooled heat pump in low-temperature environment to ensure 

working condition of the unit gets closer to nominal design condition and increase chiller operating efficiency and useful life.

b. As circulating water temperature gets lower in winter, it is difficult for the compressor to start quickly. The compressor will have to go 

through a poor working condition for a long time before it finally functions well. The use of an auxiliary electric heater for preheating water 

temperature enables normal start-up of the compressor.

c. Heat transfer efficiency of the fin coils and heating capacity of the chiller can be reduced if fin coil surface temperature drops below 0℃�
and gets frosted when running in heating mode in winter. If the frost on the coil surface gets thick, system low pressure will become too low, 

resulting in reduced cooling effect of the motor, excessively high oil temperature and increased risk of compressor oil loss, which will require 

defrosting. Auxiliary electric heater can compensate part of the heat loss during defrosting and maintain relatively stable water temperature 

as well as indoor temperature.

d. When the chiller stops running in the night time in winter, water system can be easily frozen up, resulting in water pipe burst and even 

system damage if it has not been properly insulated. The micro-computer controller at this time will carry out anti-freezing detection and 

make use of the auxiliary electric heater to maintain normal water temperature while hot water are circulating in the piping system without 

freezing.

AUXILIARY ELECTRIC HEATER (OPTIONAL)



MULTISTACK International Limited reserves the right to revise the publication at any time and to make changes to its contents without prior 
notice as products are upgraded continuously. 
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