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Part 1 

General Information 
 

1 Unit Capacities and External Appearance............................................... 4 

2 Water outlet temperature range ............................................................ 4 
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Part 2 

Component Layout and 

Refrigerant Circuits 
 

1 Layout of Functional Components .............................................................. 6 

2 Piping and Refrigerant Flow Diagrams ...................................................... 10 
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1 Layout of Functional Components 

MH-SU65-RN8L / MH-SU75-RN8L 

 
NO. Component NO. Component 

1 Air outlet 6 Condenser 

2 Top cover 7 Water outlet 

3 Electric control box 8 Air inlet 

4 Compressor 9 Water inlet 

5 Evaporator 10 Wire controller (It can be placed indoors) 
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MH-SU65M-RN8L / MH-SU75M-RN8L 

 

NO. Component NO. Component 

1 Air outlet 7 Water outlet 

2 Top cover 8 Air inlet 

3 Electric control box 9 Water inlet 

4 Compressor 10 Wire controller (It can be placed indoors) 

5 Evaporator 11 Expansion tank 

6 Water pump 12 Condenser 
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MH-SU110-RN8L / MH-SU140-RN8L 

 

NO. Component NO. Component 

1 Air outlet 6 Condenser 

2 Top cover 7 Water outlet 

3 Electric control box 8 Air inlet 

4 Compressor 9 Water inlet 

5 Evaporator 10 Wire controller (It can be placed indoors) 
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MH-SU110M-RN8L / MH-SU140M-RN8L 

 

NO. Component NO. Component 

1 Air outlet 7 Water outlet 

2 Top cover 8 Air inlet 

3 Electric control box 9 Water inlet 

4 Compressor 10 Wire controller (It can be placed indoors) 

5 Evaporator 11 Expansion tank 

6 Water pump 12 Condenser 
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2 Piping and Refrigerant Flow Diagrams 

For 65/75 kW 
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Legend 

No. Symbol Description No. Symbol Description 

1 SV8 Enhanced vapor injection solenoid valve 26 L-YL Low pressure sensor 

2 CCH Crankcase heater 27 L-PRO Low pressure switch 

3 / Muffler 28 GL/S Vapor-liquid separator 

4 BP DC inverter compressor 29 EXVA Heating Electronic expansion valve 

5 Tp-pro Discharge temperature switch 1 30 / Plate heat exchanger 

6 Tp Discharge temperature sensor 1 31 T6A /T6B 
Heat exchanger refrigerant inlet and outlet 

temperature sensor T6A and T6B 

7 H-SW High pressure switch 32 EXVC EVI Electronic expansion valve 

8 O/S Oil separator 33 / Refrigerant radiator 

9 H-YL High pressure sensor 34 SV6 Liquid side bypass solenoid valve 

10 / Pin valve (Discharge side) 35 / One-way valve 

11 ST1 4-way-valve 36 EXVB Cooling Electronic expansion valve 

12 FAN1 DC fan 1 37 / One-way valve 

13 FAN2 DC fan 2 38 / Filter 

14 / fin type heat exchanger 39 Tz Temperature sensor 

15 T4 Ambient temperature sensor 40 Taf1 Antifreeze temperature sensor 1 

16 T3A/T3B Temperature sensor T3A and T3B 41 Taf2 Antifreeze temperature sensor 2 

17 / Filter 42 / Plate heat exchanger 

18 / One-way valve 43 / Discharge valve 

19 SV5 Solenoid valve 44 water SW Target flow switch 

20 / Filter 45 Two Unit water outlet temperature sensor 

21 / Capillary 46 Tw Total water outlet temperature sensor 

22 / Pin valve (Suction side) 47 Twi Unit water inlet temperature sensor 

23 / Safety valve 48 / Safety valve 

24 / Filter 49 / Water drain 

25 Th Suction temperature sensor / EVA-HEAT Plate heat exchanger electric heating belt 
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For 110/140 kW 

 

Cooling operation 

 
Heating operation 
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Legend 

No. Symbol Description No. Symbol Description 

1 CCH Crankcase heater 30 Taf1 Antifreeze temperature sensor 1 

2 BP DC inverter compressor 31 Taf2 Antifreeze temperature sensor 2 

3 Tp Discharge temperature sensor 1 32 / Plate heat exchanger 

4 SV8A Enhanced vapor injection solenoid valve 33 T3A/B Temperature sensor 

5 / Muffler 34 / Safety valve 

6 / Discharge temperature switch 1 35 / Water drain 

7 H-YL High pressure switch 36 / Discharge valve 

8 SV6 One-way valve 37 / Target flow switch 

9 O/S Oil separator 38 / Temperature sensor 

10 / Pin valve (Discharge side) 39 / Temperature sensor 

11 / High pressure sensor 40 / High pressure switch 

12 FAN1 DC fan 1 41 / Discharge temperature switch 1 

13 FAN2 DC fan 2 42 / Muffler 

14 / fin type heat exchanger 43 SV8B Enhanced vapor injection solenoid valve 

15 T4 Ambient temperature sensor 44 / DC inverter compressor 

16 / Temperature sensor T3A and T3B 45 / Crankcase heater 

17 / Filter 46 Tp1/Tp2 Discharge temperature sensor 1 

18 / Heating Electronic expansion valve 47 / Filter 

19 SV5 One-way valve 48 / Capillary 

20 / Temperature sensor T6A and T6B 49 / Capillary 

21 / Plate exchange economizer 50 LPS Low pressure switch 

22 / EVI Electronic expansion valve 51 / Low pressure sensor 

23 / Refrigerant radiator 52 / Suction temperature sensor 

24 / EVI Electronic expansion valve 53 / Filter 

25 / Liquid side bypass solenoid valve 54 / Safety valve 

26 SV8A One-way valve 55 / Vapor-liquid separator 

27 SV8B One-way valve 56 / Pin valve (Suction side) 

28 / Filter 57 / Solenoid valve 

29 Tz/7 Temperature sensor 58 ST1 4-way-valve 

 

 

Key components 

Compressor: 

Maintains pressure differential between high and low pressure sides of the refrigerant system. 

Fan: 

Ventilates the air side heat exchanger. 

Air side heat exchanger: 

In the cooling mode, the heat of the refrigerant from the water side heat exchanger can be released into the air. 

In the heating mode, the refrigerant can absorb the heat in the air and provide it to the water side heat exchanger. 

Water side heat exchanger: 

In cooling mode, the refrigerant can absorb heat from the water and reduce the temperature of the water. 

In heating mode, the refrigerant can release heat into the water and increase the temperature of the water. 

4-way valve:  

Controls refrigerant flow direction. Closed in cooling mode and open in heating mode. When closed, the air side heat exchanger 

functions as a condenser and water side heat exchanger functions as an evaporator; when open, the air side heat exchanger 
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functions as an evaporator and water side heat exchanger function as a condenser. 

Vapor-liquid separator:  

Stores liquid refrigerant to protect the compressor from liquid hammering. 

Oil separator:  

Separates oil from gas refrigerant pumped out of the compressor and quickly returns it to the compressor. Separation efficiency 

is up to 99%. 

Plate heat exchanger (economizer): 

In cooling mode, it can improve super-cooling degree and the super-cooled refrigerant can achieve better heat exchange in 

indoor side. In heating mode, the refrigerant comes from the plate heat exchanger going to the compressor can enhance the 

refrigerant enthalpy and improve the heating capacity in low ambient temperature. Refrigerant volume in plate heat exchanger is 

controlled according to temperature different between plate heat exchanger inlet and outlet. 

Electronic expansion valve:  

Controls refrigerant flow and reduces refrigerant pressure. 

Solenoid valve SV5 (defrost): 

Multiple functions for enhancing reliability. 

Solenoid valve SV6 (by pass):  

Increase refrigerant flow. 

Solenoid valve SV8A, SV8B (injection): 

Enhance enthalpy and capacity. 

High and low pressure switches:  

Regulate refrigerant system pressure. When the refrigerant system pressure rises above the upper limit or falls below the lower 

limit, the high or low pressure switches turn off, stopping the compressor.  

Discharge temperature switch: 

Protects the compressor from abnormally high temperatures and transient spikes in temperature. 

High pressure sensor: 

Measures compressor discharge side pressure of refrigerant. 

Low pressure sensor: 

Measures compressor suction side pressure of refrigerant. 

Discharge valve: 

Automatically removes air from the water circuit. 

Safety valve (water side): 

Prevents excessive water pressure by opening at 6bar and discharging water from the water circuit. 

Water flow switch: 

Detects water flow rate to protect the compressor and water pump in the event of insufficient water flow. 

Safety valve (refrigerant side): 

Prevents excessive refrigerant pressure by opening at 42bar and discharging refrigerant from the refrigerant system. 

Crankcase heater: 

Prevents refrigerant from mixing with compressor oil when the compressors are stopped. 

Water side heat exchanger electric heater: 

Protects the water side heat exchanger from ice formation. 

Water flow switch electric heater: 

Protects the water from ice formation. 

Pin valve (high and low pressure side): 

Charges or discharges refrigerant. 

Capillary: 

Normally return oil to the compressor. 

Wired Controller: 

Control and query the operation status of the unit. 
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Control 
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6 Protection Control ................................................................................... 26 
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1 General Control Scheme Flowchart 

  
Note:  

1. Numbers in the top right-hand corners of boxes indicate the relevant section of text on the following pages. 

 

Easy control 

Conditions met 

for defrosting 

On 

Special control 

 Outdoor unit duty cycling 

 TEMP-SWITCH control 

 Defrosting operation 

7 

Stop operation 

 Abnormal shutdown 

 System stops 

2 

Standby control 

 Crankcase heater control 

 Water pump control 

3 

Startup control 

 Compressor startup delay control  

 Startup control for heating operation 

 Startup control for cooling operation 

4 

Normal operation control 

 Component control during normal operation 

 Compressor output control 

 Compressor step control 

 Water pump select control 

 Four-way valve control 

 Electronic expansion valve control 

 Outdoor fan control 

5 

Protection control 

 High pressure protection control 

 Low pressure protection control 

 Discharge temperature protection control 

 Compressor and Inverter Module Protection Control 

 Voltage protection control  

 DC fan motor protection control 

 Water side heat exchanger anti-freeze protection control 

 Air side heat exchanger high temperature protection control  

 Water side heat exchanger temperature difference protection control 

 Water side heat exchanger low temperature protection control  

 Water side heat exchanger low pressure protection control 

6 

 On 
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2 Stop Operation 

The stop operation occurs for one of the following reasons: 

1. Abnormal shutdown: in order to protect the compressors, if an abnormal state occurs the system makes a stop with thermo 

off operation and an error code is displayed on the outdoor unit’s PCB digital displays and on the user interface. 

2. The system stops when the set temperature has been reached. 

In order to prevent the compressor from starting and stopping frequently and to balance the pressure in the refrigeration 

system, forcibly stop the compressor for 7 minutes before starting. (Except for special controls such as defrosting). 

3 Standby Control 

3.1 Crankcase Heater Control 
The crankcase heater is used to prevent refrigerant from mixing with compressor oil when the compressors are stopped. The 

crankcase heater is controlled according to the outdoor ambient temperature and discharge temperature. When the outdoor 

ambient temperature is above 40°C, the crankcase heater is off; when the outdoor ambient temperature is below 35°C, the 

crankcase heater is controlled according to discharge temperature.  

 

 

 

 

Notes: 
1. Tp1: discharge temperature sensor 1; 
2. Tp2: discharge temperature sensor 2. 

 

 

3.2 Water pump control 
3.2.1 instructions of inverter water pump： 

①When the start signal of the main water pump is received, the inverter water pump controls the output as follows.  

②The adjustment range of the inverter water pump is 25%-100%[min ratio-max ratio], which can be set by the wire controller. 

Human Machine Interface can change the minimum run speed and minimum change interval is 5%, and the default value is 

25%-100%. 0-100% corresponds to the output voltage range of the master control is 0-10V. 

③Input and output instructions for control logic 

Input 

Control logic input Instructions 

Address of the unit 
The unit with address 0 is the host, and the unit with address non-0 is the 

slave 

Ambient temperature < 35 oC  Ambient temperature > 40 oC 

Crankcase heater off 

Crankcase heater is controlled according to discharge temperature 

Min (Tp1, Tp2) < 40 oC  Min (Tp1, Tp2) > 50 oC 

Crankcase heater off 

Crankcase heater on 
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Inverter water pump control 

Selection 

When S1-4=OFF, it is the single inverter water pump of the unit (default). 

When S1-4=ON, the unit inverter water pump and fixed frequency pump are 

connected in parallel 

Single pump/ Multiple pump 

When S1-3=OFF, single pump control (one set of system, one main pump, 

main engine control) 

When S1-3=ON, multi-pump control (one pump per machine, independent 

control) 

Main water pump start signal 

CN68 pump signal on the main board. When S1-4 is OFF, CN123 signals and 

CN68 signals on the expansion board are on and off simultaneously. both of 

the 2 ports are fix speed water pump ON/OFF signal. 

Pump opening ratio column Inverter water pump manual control frequency, set by the wire controller 

Min ratio 
Inverter water pump adjustment range minimum, set by wire controller, the 

default setting is 25% 

Max ratio 
Inverter water pump adjustment range maximum, set by wire controller, the 

default setting is 100% 

 

Out put 

Control logic output Instructions 

Inverter water pump start and 

output duty cycle 

0-100% corresponds to the output voltage range of the main control is 

0-10V, the pump starts at the minimum set value, and the addition and 

subtraction output rate is 1%/0.5s. 

Auxiliary pump output CN123 
ON/off, when S1-4=ON, as the inverter water pump and constant frequency 

pump control mode of fixed speed pump control signal. 

 

3.2.2 Temperature difference control of inverter water pump 

When the actual inlet and outlet water temperature difference is less than the target water temperature difference, the pump 

will reduce the frequency, so as to reduce the water flow to increase the outlet temperature of the unit and increase the actual 

inlet and outlet water temperature difference. 

When the actual inlet and outlet water temperature difference is greater than the target water temperature difference, the 

pump will increase the frequency, so as to increase the water flow to reduce the unit outlet temperature, reduce the actual inlet 

and outlet water temperature difference. 

  



  Aqua thermal Super 

  19 

P
art 3

 - C
o

n
tro

l 

4 Startup Control 

4.1 Compressor Startup Delay Control 
In initial startup control and restart control (except in defrosting operation), compressor startup is delayed such that a minimum 

7 minutes has elapsed since the compressor stopped, in order to prevent frequency compressor on/off and to equalize the 

pressure within the refrigerant system. 

 

4.2 Startup Control for Heating/hot water Operation 

 

Component 
Wiring diagram 

label 
65/75kW 110/140kW Control functions and states 

Water pump PUMP ● ● 

Non-standard component: After the pump is 

turned on for 2 minutes, detect the water flow 

switch continuously. The compressor can be 

started only after the water flow is normal. 

Inverter compressor 1 BP1 ● ● Control the outlet water temperature. The 

operating increased and decreased frequency is 

1Hz/s, and is executed according to the starting 

platform. 
Inverter compressor 2 BP2 ● ● 

Inverter fan1 FAN1 ● ● Startup after 4-way valve changes refrigerant 

flow direction. Controlled according to ambient 

temperature, discharge pressure and compressor 

frequency. 
Inverter fan 2 FAN2 ● ● 

Electronic expansion 

valve 
EXV-A ● ● 

Step from 0 to 480. Controlled according to 

discharge temperature superheat. 

Electronic expansion 

valve 
EXV-B ● ● Step 480P 

Electronic expansion 

valve 
EXV-C ● ● 

Enhanced vapor injection EXV，Step from 0 to 

480. Controlled according to temperature 

difference between economizer plate heat 

exchanger inlet and outlet. 

Four-way valve ST1 ● ● Open 

Solenoid valve (defrost) SV5 ● ● Closed 

Solenoid valve (by pass) SV6 ● ● Closed 

Solenoid valve (injection) SV8A/B ● ● Open 

Switching of heating/hot 

water production 

Solenoid three way valve 

SV1 ● ● Turn on when making hot water 

Water flow switch Water-SW ● ● 

After water pump (field supplied) is turned on for 

2min, if water flow switch is open, water pump 

stops and water flow error code appears. The 

compressor can be started after the water flow is 

normal. 

Electric auxiliary heater 

(pipe) 
- ● ● 

Controlled according to ambient temperature 

and total water outlet temperature. 

Crankcase heater CCH ● ● 
Controlled according to ambient temperature 

and discharge temperature. 
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4.3 Startup Control for Cooling Operation 
 

Component 
Wiring diagram 

label 
65/75kW 110/140kW Control functions and states 

Water pump PUMP ● ● 

Non-standard component: After the pump is 

turned on for 2 minutes, detect the water flow 

switch continuously. The compressor can be 

started only after the water flow is normal. 

Inverter compressor 1 BP1 ● ● 
Control the outlet water temperature. The 

operating increased and decreased frequency is 

1Hz/s, and is executed according to the starting 

platform. 
Inverter compressor 2 BP2 ● ● 

Inverter fan1 FAN1 ● ● Control According to the exhaust pressure of the 

outdoor unit, the initial target windshield is 

operated for the first 60s, and then correct every 

20-60s. 
Inverter fan 2 FAN2 ● ● 

Electronic expansion 

valve 
EXV-A ● ● Step 480P 

Electronic expansion 

valve 
EXV-B ● ● 

Step from 0 to 480. Controlled according to 

suction temperature superheat. 

Electronic expansion 

valve 
EXV-C ● ● 

Step from 0 to 480. Controlled according to 

temperature difference between economizer 

plate heat exchanger inlet and outlet. 

Four-way valve ST1 ● ● Closed 

Solenoid valve (defrost) SV5 ● ● Closed 

Solenoid valve (by pass) SV6 ● ● Open for 600s, then closed. 

Solenoid valve 

(injection) 
SV8A/B ● ● Open 

Water flow switch Water-SW ● ● 

After water pump (field supplied) is turned on for 

2min, if water flow switch is open, water pump 

stops and water flow error code appears. The 

compressor can be started after the water flow is 

normal. 

Water flow switch 

heater  
 ● ● 

Controlled according to ambient temperature, 

water inlet temperature and water outlet 

temperature. 

Crank case heater  CCH ● ● 
Controlled according to ambient temperature and 

discharge temperature. 
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5 Normal Operation Control 

5.1 Component Control during heating mode 
 

Component 

Wiring 

diagram 

label 

65/75kW 110/140kW Control functions and states 

Water pump PUMP ● ● Open 

Inverter compressor 

1 
BP1 ● ● 

Control the outlet water temperature. The operating 

increased and decreased frequency is 1Hz/s. Inverter compressor 

2 
BP2 ● ● 

Inverter fan1 FAN1 ● ● Startup after 4-way valve changes refrigerant flow direction. 

Controlled according to ambient temperature, discharge 

pressure and compressor frequency. Inverter fan 2 FAN2 ● ● 

Electronic expansion 

valve 
EXV-A ● ● 

Step from 0 to 480. Controlled according to discharge 

temperature superheat. 

Electronic expansion 

valve 
EXV-B ● ● Step 480. 

Electronic expansion 

valve 
EXV-C ● ● 

Enhanced vapor injection EXV ， Step from 0 to 480. 

Controlled according to temperature difference between 

economizer plate heat exchanger inlet and outlet. 

Four-way valve ST1 ● ● Open 

Solenoid valve 

(defrost) 
SV5 ● ● Open during defrost and close at other times. 

Solenoid valve (by 

pass) 
SV6 ● ● Closed 

Solenoid valve 

(injection) 
SV8A/B ● ● Open 

Switching of 

heating/hot water 

production 

Solenoid three way 

valve 

SV1 ● ● Turn on when making hot water 

 

5.2 Component control during cooling mode 
 

Component 
Wiring diagram 

label 
65/75kW 110/140kW Control functions and states 

Water pump PUMP ● ● Open 

Inverter compressor 1 BP1 ● ● Control the outlet water temperature. The 

operating increased and decreased frequency 

is 1Hz/s. Inverter compressor 2 BP2 ● ● 

Inverter fan1 FAN1 ● ● Control according to the exhaust pressure of 

the outdoor unit. Correct every 20-60s, and 

adjust in 0-32 gears. Inverter fan 2 FAN2 ● ● 

Electronic expansion 

valve 
EXV-A ● ● Step 480.  

Electronic expansion 

valve 
EXV-B ● ● 

Step from 0 to 480. Controlled according to 

discharge temperature superheat. 
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Electronic expansion 

valve 
EXV-C ● ● 

Enhanced vapor injection EXV, Step from 0 to 

480. Controlled according to temperature 

difference between economizer plate heat 

exchanger inlet and outlet. 

Four-way valve ST1 ● ● Closed 

Solenoid valve (defrost) SV5 ● ● Closed 

Solenoid valve (by pass) SV6 ● ● Closed 

Solenoid valve 

(injection) 
SV8A/B ● ● Open 

Water side heat 

exchanger heater 
- ● ● 

According to water side heat exchanger 

anti-freezing temperature 

Water flow switch Water-SW ● ● 

After water pump (field supplied) is turned on 

for 2min, if water flow switch is open, water 

pump stops and water flow error code 

appears. The compressor can be started after 

the water flow is normal. 

Water flow switch 

heater 
- ● ● 

Controlled according to ambient temperature, 

water inlet temperature and water outlet 

temperature 

Crankcase heater CCH ● ● 
Controlled according to ambient temperature 

and discharge temperature 

 

5.3 Compressor Output Control 
The compressor rotation speed is controlled according to the load requirement. Before compressor startup, the outdoor unit 

determines the compressor target speed according to outdoor ambient temperature, discharge temperature and then runs the 

appropriate compressor startup program. Once the startup program is complete, the compressor runs at the target rotation 

speed. 

 

The compressor speed is controlled according to two parts in normal operation: 

In cooling mode: In a single system, the compressor speed is controlled according to the water outlet temperature and water 

outlet setting temperature. In a combination system, the compressor of master unit is controlled according total water outlet 

temperature and water outlet setting temperature, the compressor of the slave unit is controlled according to water inlet and 

water outlet temperature. Both in a single system and combination system, the compressor speed is limited by the inverter 

module temperature (calculated value), ambient temperature, discharge temperature, discharge pressure and air side heat 

exchanger refrigerant total outlet temperature. 

 

5.4 Compressor Step Control 
The running speed of six-pole compressors in rotations per second (rps) is one third of the frequency (in Hz) of the electrical 

input to the compressor motor. The frequency of the electrical input to the compressor motors can be altered at a rate of 1Hz in 

one second. 

5.5 Four-way Valve Control  
The four-way valve is used to change the direction of refrigerant flow through the water side heat exchanger in order to switch 

between cooling and heating operations. During heating operation, the four-way valve is on; during cooling and defrosting 

operation, the four-way valve is off. 

5.6 Electronic Expansion Valve Control 
 Power-on self-test:  

When the power is first turned on, the EXV is closed, proofreading the 0-step position, and re-opening at a maximum of 

480. 
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 Startup:  

Adjust from 480 to the initial position, (the initial opening is determined by the ambient temperature), maintain for a 

period of time. EXV is controlled according to suction superheat, exhaust, and compressor speed. 

 When the outdoor unit is in standby: 

The EXV is at position 480 (steps). 

 When the outdoor unit stops: 

 After the compressor shuts down for 1 minute, the EXV is fully closed first, and then opened to the initial position. 

5.7 Outdoor Fan Control 
For 65/75kW: 

Fan speed index 
Fan speed (rpm) 

FAN A FAN B 

0 0 0 

1 150 0 

2 190 0 

3 230 0 

4 270 0 

5 330 0 

6 150 150 

7 170 170 

8 190 190 

9 210 210 

10 230 230 

11 250 250 

12 270 270 

13 290 290 

14 310 310 

15 330 330 

16 350 350 

17 370 370 

18 400 400 

19 430 430 

20 450 450 

21 470 470 

22 510 510 

23 550 550 

24 580 580 

25 610 610 

26 640 640 

27 680 680 

28 710 710 

29 750 750 

30 780 780 

31 800 800 

32 830 830 
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For 110/140kW:: 

Fan speed index 
Fan speed (rpm) 

FAN A FAN B 

0 0 0 

1 150 0 

2 190 0 

3 230 0 

4 270 0 

5 330 0 

6 150 150 

7 170 170 

8 170 170 

9 190 190 

10 210 210 

11 230 230 

12 250 250 

13 270 270 

14 290 290 

15 310 310 

16 330 330 

17 350 350 

18 370 370 

19 400 400 

20 430 430 

21 470 470 

22 510 510 

23 550 550 

24 600 600 

25 650 650 

26 680 680 

27 700 700 

28 720 720 

29 750 750 

30 780 780 

31 800 800 

32 830 830 
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Fan operation mode 
Fan speed index The conditions required for 

implementation 65kW 110kW 75/140kW 

standard mode 26 23 32 Set by wire control 

Night silent mode 11 

24 21 28 

Set by wire control 

T3min≥40℃ Forced exit. 

Can enter when T3min≤35℃. 

Night silent mode 22 

Night silent mode 33 

Night silent mode 44 

Silent mode5 Set by wire control 

Super silent mode6 22 19 25 Set by wire control 

Note： 

1. When setting Night silent mode 1, after T4 rises to the highest temperature, it will wait for 6 hours to enter the nighttime silent 

mode. After 12h of operation, the silent mode will be closed, and then it will return to the standard mode and run again. 

2. When setting Night silent mode 2, after T4 rises to the highest temperature, it will wait for 6 hours to enter the nighttime silent 

mode. After 10h of operation, the silent mode will be closed, and then it will return to the standard mode and run again. 

3. When setting Night silent mode 3, after T4 rises to the highest temperature, it will wait for 8 hours to enter the nighttime silent 

mode. After 10h of operation, the silent mode will be closed, and then it will return to the standard mode and run again. 

4. When setting Night silent mode 4, after T4 rises to the highest temperature, it will wait for 8 hours to enter the nighttime silent 

mode. After 12h of operation, the silent mode will be closed, and then it will return to the standard mode and run again. 

5. In silent mode, the unit output frequency is less than the maximum silent power, 65 kW maximum silent power is 80Hz, 110 kW 

maximum silent power is 70Hz, 75&140kW maximum silent power is 90Hz. 

6. In super silent mode, the unit output frequency is less than the maximum silent power, 65 kW maximum silent power is 70Hz, 110 

kW maximum silent power is 60Hz, 75&140kW maximum silent power is 88Hz. 
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6 Protection Control 

6.1 High Pressure Protection Control 
This control protects the refrigerant system from abnormally high pressure and protects the compressor from transient spikes in 

pressure. 

 

 
Notes:  

1. Pc: Discharge pressure 

 

When the discharge pressure rises above 4.3MPa the system displays P0 protection and the faulty unit stops running. When the 

discharge pressure drops below 3.2MPa, the compressor enters re-start control.  

 

6.2 Low Pressure Protection Control 
This control protects the refrigerant system from abnormally low pressure and protects the compressor from transient drops in 

pressure. 

 

 
Notes:  

1. Pe: Suction pressure 

 

6.3 Discharge Temperature Protection Control 
This control protects the compressor from abnormally high temperatures and transient spikes in temperature. 

 

 

When the discharge temperature rises above 115°C the system displays P0 protection and the faulty unit stops running. When 

the discharge temperature drops below 90°C, the compressor enters re-start control. 

  

Pc > 4.3MPa Pc < 3.2MPa 

Normal operation 

High pressure protection, error code P0 is displayed 

When P0 protection occurs 3 times in 

60 minutes, a manual system restart is 

required before the system can 

resume operation. 

Pe < 0.05MPa Pe > 0.15MPa 

Normal operation 

Low pressure protection, error code P1 is displayed 

When P1 protection occurs 3 times in 

60 minutes, a manual system restart is 

required before the system can 

resume operation. 

Discharge temperature > 115°C  Discharge temperature < 90°C  

Normal operation 

High discharge temperature protection, error code P0 is displayed 

When P0 protection occurs 3 times in 

60 minutes, a manual system restart is 

required before the system can 

resume operation. 
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6.4 Compressor and Inverter Module Protection Control 
The protection current for 65&75kW are 53A, for 110&140kW are 106A. 

 
Notes:  

1. P4 is the protection for System A, P5 is the protection for System B. 
When the module temperature rises above 100°C, the system displays PL protection and the faulty unit stops running. When the module temperature drops 

below 70°C, the compressor enters re-start control.  

 

6.5 Voltage Protection Control 
This control protects the units from abnormally high or abnormally low voltages.  

 

When the phase voltage of AC power supply is at or above 265V for more than 30 seconds, the system displays H5 protection 

and the faulty unit stops running. When the phase voltage drops below 250V for more than 30 seconds, the unit restart once the 

compressor re-start delay has elapsed. When the phase voltage is below 170V for more than 30 seconds, the system displays H5 

protection and the faulty unit stops running. When the AC voltage rises to at or above 180V for more than 30 seconds, the 

refrigerant system restarts once the compressor re-start delay has elapsed. 

 

6.6 DC Fan Motor Protection Control 
This control protects the DC fan motors from abnormal power supply. DC fan motor protection occurs when the fan module does 

not receive any feedback from the fan motor.  

When DC fan motor protection control occurs the system displays the PU error code and the unit stops running. When PU 

protection occurs 10 times in 120 minutes, the FF error is displayed. When an FF error occurs, a manual system restart is 

required before the system can resume operation. 

 

6.7 Water Side Heat Exchanger Anti-freeze Protection Control 
When water side heat exchanger anti-freeze protection occurs the system displays error code Pb and all the units stop running. 

 

 

Current > protection current  Current < protection current 

Normal operation 

Compressor current protection, error code P4/P5 is displayed 

Voltage ≥ 265V 

or Voltage ≤ 170V 

Voltage < 250V 

or Voltage ≥ 180V 

 

Normal operation 

Compressor voltage protection, error code H5 is displayed 

For normal cooling mode: 

Min (Tw/Two/Twi/Taf2) ≤ 4°C for 5s 

 

For low leaving water temperature 

cooling mode: 

Min (Tw/Two/Twi/Taf2) ≤ -1°C for 5s 

Any of the following satisfies then recover 

1. Min(Tw/Two/Twi/Taf2) ≥8°C before compressor runs(judged by 

master unit) 

2. Min(Tw/Two/Twi/Taf2) ≥15°C and compressor running time 

≥5min (judged by master unit) 

3. Min(T5/Taf1) ≤ 4°C and compressor running time 

≥30min(judged by master unit for single pump control; judged 

by each unit for multiple pumps control) 

Normal operation 

Anti-freeze protection, error code Pb is displayed; unit runs heating mode 

CL is displayed when PL error occurs 3 

times in 100 minutes, a manual 

system restart is required before the 

system can resume operation. 
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6.8 Air Side Heat Exchanger High Temperature Protection Control  
This control protects the air side heat exchanger from high temperature. 

 
Note:  

1. T3: Air side heat exchanger refrigerant outlet temperature 

When the air side heat exchanger refrigerant outlet temperature (T3) rises above 62°C, the system displays P7 protection and the 

faulty unit stops running. When the air side heat exchanger refrigerant outlet temperature (T3) drops below 55°C, the 

compressor enters re-start control. 

 

6.9 Water Side Heat Exchanger Temperature Difference Protection Control 

 

 
Notes:  

1. Twi: Water side heat exchanger inlet temperature; 

2. Two: Water side heat exchanger outlet temperature. 

When the temperature difference rises at or above 15°C, the system displays P9 protection and the faulty unit stops running. 

When the temperature difference drops below 6°C, the compressor enters re-start control.  

 

6.10 Water Side Heat Exchanger Low Temperature Protection Control  
This control protects the water side heat exchanger from ice formation. 

 
Notes:  

1. Taf2: Water side heat exchanger anti-freezing temperature 2 

 

  

T3 > 62°C  T3 < 55°C  

Normal operation 

High temperature protection, error code P7 is displayed 

 ∣Twi-Two∣≥ 15°C  ∣Twi-Two∣≤ 6°C 

Normal operation 

Temperature difference protection, error code P9 is displayed 

For normal cooling mode: 

Taf2 ≤ 3°C for 3s 

 

For low leaving water temperature mode: 

Taf2 ≤ -2°C for 3s 

 

For normal cooling mode: 

Taf2 > 10°C and unit stops time >3min 

 

For low water outlet cooling mode: 

Taf2 > 5°C and unit stops time >7min 

Normal operation 

Low temperature protection, error code PE is displayed 
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6.11 Water Side Heat Exchanger Low Pressure Protection Control 
This control protects the water side heat exchanger from ice formation. 

 Normal cooling mode 

 

In normal cooling mode, when 0.5Mpa≤ Pe < 0.6Mpa for 30s or Pe < 0.5Mpa for 5s, the system displays PC protection and the 

faulty unit stops running. When the unit stop, the compressor enters re-start control. 

 Low leaving water temperature mode 

 

In low water temperature cooling mode, when the suction pressure drops below 0.4Mpa for 30s, the system displays PC 

protection and the faulty unit stops running. When the unit stop, the compressor enters re-start control. 

  

0.5Mpa≤ Pe < 0.6Mpa for 30s 

Or Pe < 0.5Mpa for 5s Unit stops 

Normal operation 

Low pressure protection, error code PC is displayed 

Pe < 0.4Mpa for 30s Unit stops 

Normal operation 

Low pressure protection, error code PC is 

displayed 
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7 Special Control 

7.1 Outdoor Unit Duty Cycling 
In systems with multiple outdoor units, outdoor unit duty cycling is used to balance the compressor running time. Outdoor unit 

duty cycling occurs whenever all the outdoor units stop running (either because the leaving water set temperature has been 

reached or because a master unit error has occurred): 

Take 16 units in parallel as an example: 

 First cycle: 

When the outdoor units are powered on for the first time, if there is a load requirement, 50% of the units turn on starting 

with the 0# master unit to higher address slave units. As the leaving water temperature approaches its set temperature, units 

shut down in succession, starting with the unit with the highest address. 

… …1                  2                         8                  9                        16

Startup           Startup                      Startup

Startup

… …
Running            Running                     Running

Loading

… …Offloading

Loading in sequence (from 9 to 16)

Offloading in sequence (from 16 to 1)

1                  2                         8                  9                        16

1                  2                         8                  9                        16

 
 Second cycle: 

The next time a load requirement exists (or following a master unit error), the units turn on starting with the highest 

address unit to lower address units. As the leaving water temperature approaches its set temperature, units shut down in 

succession, starting with the unit with the lowest address.  

… …16                15                        9                  8                         1

Startup           Startup                      Startup

Startup

… …
Running            Running                     Running

Loading

… …Offloading

Loading in sequence (from 8 to 1)

Offloading in sequence (from 1 to 16)

16                15                        9                  8                         1

16                15                        9                  8                         1

 

 

 Subsequent cycles will repeat the actions of the first and second cycles 

Notes:  

1. The address settings on the outdoor unit main PCBs for master unit and slave unit do not change. 
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7.2 Defrosting Operation 
In order to recover heating capacity, the defrosting operation is conducted when the outdoor unit air side heat exchanger is 

performing as a condenser. The defrosting operation is controlled according to outdoor ambient temperature, air side heat 

exchanger refrigerant temperature, water inlet temperature, compressor running time and defrosting time. 

 

Component Name Electrical Symbol 65/75kW 110/140kW Function of the component 

Pump PUMP ● ● ON 

Variable frequency compressor 1 BP1 ● ● 
Defrosting command frequency 

run Variable frequency compressor 2 BP2 ● ● 

Variable frequency fan 1 FAN1 ● ● 
OFF 

Variable frequency fan 2 FAN2 ● ● 

Electronic expansion valve EXV-A ● ● Maximum opening 480P 

Electronic expansion valve EXV-B ● ● Maximum opening 480P 

Electronic expansion valve EXV-C ● ● Fixed 96P 

Four-way valve ST1 ● ● OFF 

Defrosting solenoid valve SV5 ● ● ON 

Bypass solenoid SV6 ● ● ON 

Injection solenoid SV8A/B ● ● OFF 

 

7.3 TEMP-SWITCH control 
The function of “TEMP-SWITCH” must be set by wired controller for two target water temperature. For cooling and heating mode, 

different water temperatures can be switched just by one-touch. The operation method is as follows: 

 Setting: “USER MENU”——“DOUBLE SETPOINT” 

 
 

 Wire connection: Shorting the terminal block CN110 at slave board (Refer to the Part 4, 3.1 Single unit) for units. If the 

switch is off, unit operates at first target water temperature. If the switch is on unit operates at second target water 

temperature. 
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