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Part 1 

General Information 
 

1 Product Lineup ........................................................................................... 4 

2 Nomenclature ............................................................................................ 5 
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1 Product Lineup 

Unit Power Supply 220-240V/1N/50Hz 

Model MHC-V8WD2N7-B2 MHC-V10WD2N7-B2 MHC-V12WD2N7-B2 MHC-V14WD2N7-B2 MHC-V16WD2N7-B2 

Model 

With backup E-heater 3KW 
MHC-V8WD2N7-B2E30 MHC-V10WD2N7-B2E30 MHC-V12WD2N7-B2E30 MHC-V14WD2N7-B2E30 MHC-V16WD2N7-B2E30 

Model 

With backup E-heater 6KW 
MHC-V8WD2N7-B2ER60 MHC-V10WD2N7-B2ER60 MHC-V12WD2N7-B2ER60 MHC-V14WD2N7-B2ER60 MHC-V16WD2N7-B2ER60 

Model 

With backup E-heater 9KW 
MHC-V8WD2N7-B2ER90 MHC-V10WD2N7-B2ER90 MHC-V12WD2N7-B2ER90 MHC-V14WD2N7-B2ER90 MHC-V16WD2N7-B2ER90 

Appearance 

 

 

Unit Power Supply 380-415V/3N/50Hz 

Model MHC-V8WD2RN7-B2 MHC-V10WD2RN7-B2 MHC-V12WD2RN7-B2 MHC-V14WD2RN7-B2 MHC-V16WD2RN7-B2 

Model 

With backup E-heater 3KW 
MHC-V8WD2RN7-B2E30 MHC-V10WD2RN7-B2E30 MHC-V12WD2RN7-B2E30 MHC-V14WD2RN7-B2E30 MHC-V16WD2RN7-B2E30 

Model 

With backup E-heater 6KW 
MHC-V8WD2RN7-B2ER60 MHC-V10WD2RN7-B2ER60 MHC-V12WD2RN7-B2ER60 MHC-V14WD2RN7-B2ER60 MHC-V16WD2RN7-B2ER60 

Model 

With backup E-heater 9KW 
MHC-V8WD2RN7-B2ER90 MHC-V10WD2RN7-B2ER90 MHC-V12WD2RN7-B2ER90 MHC-V14WD2RN7-B2ER90 MHC-V16WD2RN7-B2ER90 

Appearance 

 

 

Note: 

Please note that all photos are for reference only. Actual products may vary. 
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2 Nomenclature 

M H C - V 16 W D2 R N7 - B2 E R 90 

1 2 3  4 5 6 7 8 9  10 11 12 13 

 

Legend 

No. Code Remarks 

1 M Brand: Midea 

2 H Unit type: heat pump 

3 C Structure: Mono 

4 V System type: Inverter 

5 16 
Capacity Code:  

8: 8 kW; 10: 10 kW; 12: 12 kW; 14: 14 kW; 16: 16 kW; 

6 W Cooling type: Air cooling 

7 D2 Compressor and fan motor types: All DC 

8 R 
Heat Pump Power Supply 

R: 3-phase, 380-415V, 50Hz；Omitted: 1-phase, 220-240V, 50Hz 

9 N7 Refrigerant: R290 

10 B2 
Version code 

Omitted: First-generation product 

11 E 
E-heater    

Omitted: without E-heater 

12 R 
E-heater Power Supply 

R: 3-phase, 380-415V, 50Hz；Omitted: 1-phase, 220-240V, 50Hz 

13 90 E-heater power 9KW 
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Part 2 

Component Layout and 

Refrigerant Circuits 
 

1 Layout of Functional Components .............................................................. 7 

2 Piping Diagrams ....................................................................................... 11 
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1 Layout of Functional Components 

1.1 8-10kW 
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1.2 12-16kW 
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2 Piping Diagrams 

Refrigerant piping graphic example: 

     

High-temperature, high-pressure gas 

Medium-temperature, high-pressure liquid 

Low-temperature, low-pressure gas liquid mixture 

Low-temperature, low-pressure gas 

Note: Direction of refrigerant flow depicted in diagram represents main refrigerant flow and is for illustration purposes only. 

 

2.1 Heating mode 
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2.2 Cooling mode 

 
 

2.3 Key components 

1 Compressor 

2 Tp Discharge temperature sensor 

3 Th Return-air temperature sensor 

4 High-pressure switch 

5 H-SEN High-pressure sensor 

6 4-way valve 

7 L-SEN Low-pressure sensor 

8 T4 Ambient temperature sensor error 

9 Finned tube Heat exchanger 

10 Fan 

11 T3 Outdoor unit heat exchanger bottom temperature sensor 

12 TL Outdoor unit heat exchanger outlet temperature sensor 

13 Filter 

14 Electronic expansion valve 

15 T2 Plate heat exchanger outlet refrigerant temperature sensor 

16 Liquid reservoir 

17 Tw_in Plate heat exchanger inlet water temperature sensor 

18 Water flow sensor 

19 Heating tape of Plate heat exchanger 

20 T2B Plate heat exchanger inlet refrigerant temperature sensor 

21 Plate heat exchanger 

22 Tw_out Plate heat exchanger outlet water temperature sensor 

23 Automatic air purge valve (for unit with backup heater) 



   M thermal Nature Plus Series 

  13 

P
art 2

 - C
o

m
p

o
n

e
n

t Layo
u

t an
d

 R
efrige

ran
t C

ircu
its  

24 Water pressure sensor  

25 Pressure relief valve 

26 Water pump 

27 Backup heater(optional) 

28 T1 Backup heater outlet water temperature sensor (equipped with backup heater) 

29 Microbubble separator 

 

⚫ Compressor 

The refrigerant is compressed which also raise its temperature. The refrigerant enters the compressor as a low-pressure, 

low-temperature gas and exits the compressor as a high-pressure, high-temperature gas. 

⚫ 4-way valve 

To better control refrigerant flow, the R290 M thermal Mono series features an upgraded 4-way valve default position which 

remains closed in heating mode and open in cooling mode. When closed, the air-side heat exchanger functions as an 

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

condenser and water side heat exchanger function as an evaporator. 

⚫ High-pressure switch  

A high-pressure switch regulates system pressure by shutting off the compressor in the event the refrigerant-system pressure 

exceeds the upper limit. 

⚫ Air side heat exchanger (Finned tube heat exchanger) 

Heat is transferred from the refrigerant into the surrounding air by first passing through the tube coils where the heat is 

transferred to the fins via conduction. It then dissipates into the air forced through the heat exchanger. 

⚫ Filter 

An air filter traps incoming dust, pet dander, fibers and other airborne contaminants, helping to protect interior heat pump 

components. 

⚫ Electronic expansion valve (EXV) 

Controls refrigerant flow and reduces refrigerant pressure as necessary. 

⚫ Liquid reservoir 

Stores excess fluid refrigerant during system operation. 

⚫ Plate heat exchanger 

Facilitates transfer of heat between two fluids. This type of exchange offers a significant advantage over conventional heat 

exchangers as fluids are exposed to a much larger surface area which better facilitates the transfer of heat while greatly 

accelerating temperature increase. 

⚫ Water pump (Circulating pump) 

Circulates water througout the water circuit. 

⚫ Pressure relief valve 

Prevents system failure, explosions, or fires by releasing excessive built-up pressure in the system. 

⚫ Internal backup heater (Optional) 

Provides additional heating capacity when the heat pump alone is insufficient due to extremely low outdoor temperatures. 

It also protects external water piping from freezing. 

⚫ Automatic air purge valve (Optional) 

The unit with internal backup heater has automatic air purge valve. It automatically removes air from the water circuit. 

⚫ Water flow sensor 

Monitors the flow rate of water to detect insufficient flow to the compressor, preventing potential damage. 

⚫ Microbubble separator 

Separates gas from the liquid. The microbubble separator with inner mesh, that can generate rotating flow, promote the 

separation of air bubbles, increase the adhesion surface of microbubbles, continuously attach & gather & increase and 

discharge air bubbles. 
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Control and Field settings 
 

1 Shut-off Operation ................................................................................... 16 
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1 Shut-off Operation 

The unit will automatically shut off if one of the following occurs: 

⚫ System abnormality: to protect the compressor, a thermal sensor will automatically shut the system off if it 

detects any abnormality that could potentially cause damage. An error code will show on both the outdoor unit 

PCB digital display and the user interface. 

⚫ Set temperature has been reached: system will shut off 

2 Standby Control 

2.1 Crankcase Heater Control 

A crankcase heater is used to prevent refrigerant from mixing with compressor oil during compressor shutdown. The 

crankcase heater operation is determined by outdoor ambient temperature and whether the compressor is on or off. When 

outdoor ambient temperature is above 8°C or the compressor is running, the crankcase heater is off. When outdoor ambient 

temperature is at or below 5°C and the compressor has either been off for more than 3 hours or the unit has recently been 

powered on (either manually or following a power outage), the crankcase heater will activate. 

 

2.2 Water Pump Control 

1） HMI set “Water temperature” control type: If heating or cooling mode =ON, When unit in standby state, the internal 

and external circulator pumps keep running continuously.  

2） HMI set “Room temperature” control type: If heating or cooling mode =ON, When unit in standby state, the internal and 

external circulator pumps will stop running. 

3） HMI set “Water temperature” control type and “Tbt=YES”: If heating or cooling mode =ON, When unit in standby state, 

the internal circulator pump will stop running and external circulator pumps keep running continuously. 
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3 Startup Control 

3.1 Compressor Startup Delay Control 

Startup control and restart control delay compressor startup by three minutes from the last stoppage in order to prevent 

the potentially harmful effects of frequent compressor on/off cycling and also ensures that pressure within the refrigerant 

system remains equalized. (Note: this feature will not affect oil return or defrosting operation) 

 

3.2 Programmed Compressor Startup  

In initial startup or restart control, compressor startup is determined by outdoor ambient temperature and parameters input 

into one of two startup programs in order to reach the target rotation speed. 

 

8-10kw compressor startup program when cooling mode ambient temperature is above 12°C and when heating mode ambient temperature 

is above 0°C 

 

 

8-10kw compressor startup program when cooling mode ambient temperature is below 12°C and when heating mode ambient temperature 

is below 0°C 

 

 

  

32rps 



M thermal Nature Plus Series   

18   

M
id

e
a 

M
 t

h
e

rm
al

 N
at

u
re

 P
lu

s 
Se

ri
e

s 
Se

rv
ic

e
 M

an
u

al
 

12-16kw compressor startup program when cooling mode ambient temperature is above 12°C and when heating mode ambient temperature 

is above 0°C 

 

 

12-16kw compressor startup program when cooling mode ambient temperature is below 12°C and when heating mode ambient temperature 

is below 0°C 
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3.3 Startup Control for Heating and Domestic Hot Water (DHW) Operation 
Component control during startup in heating and domestic hot water modes 

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● 

Compressor startup program selected according to 

ambient temperature1 

DC fan motor FAN ● Fan runs at maximum speed2 

Electronic expansion valve  EXV ● 

Increments from 0 (fully closed) to 480 (fully open), 

controlled according to outdoor ambient temperature, 

discharge temperature, suction superheat, compressor 

speed and refrigerant system pressure 

Four-way valve 4-WAY ● OFF 
Notes: 

1. Refer to “Startup Control - Compressor Startup Program”. 

2. Refer to “Normal Operation Control - Outdoor Fan Control” 

 

 

 

3.4 Startup Control for Cooling Operation 
Component control during startup in cooling mode 

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● 

Compressor startup program selected according to 

ambient temperature1 

DC fan motor FAN ● Fan run at maximum speed2 

Electronic expansion valve  EXV ● 

Increments from 0 (fully closed) to 480 (fully open), 

controlled according to outdoor ambient temperature, 

discharge temperature, suction superheat, compressor 

speed and refrigerant system pressure 

Four-way valve 4-WAY ● ON 
Notes: 

1. Refer to “Startup Control - Compressor Startup Program”. 

2. Refer to “Normal Operation Control - Outdoor Fan Control” 
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4 Normal Operation Control 

4.1 Component Control during Normal Operation 
Component control during heating and domestic hot water (DHW) operations 

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● 

Controlled according to load requirement determined by 

temperature and outdoor water temperature settings. 

DC fan motor FAN ● 

Controlled according to outdoor heat exchanger pipe 

temperature 

Electronic expansion valve  EXV ● 

Increments from 0 (fully closed) to 480 (fully open), 

controlled according to outdoor ambient temperature, 

discharge temperature, suction superheat, compressor 

speed , refrigerant system pressure and temperature 

Four-way valve 4-WAY ● OFF 

 

Component control during cooling operation 

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● 

Controlled according to load requirement determined by 

temperature and outdoor water temperature settings. 

DC fan motor FAN ● 

Controlled according to outdoor heat exchanger pipe 

temperature 

Electronic expansion valve  EXV ● 

Increments from 0 (fully closed) to 480 (fully open), 

controlled according to outdoor ambient temperature, 

discharge temperature, suction superheat, compressor 

speed and refrigerant system pressure 

Four-way valve 4-WAY ● ON 

 

4.2 Compressor Output Control 

The compressor rotation speed is influenced by the load requirement. Before compressor startup, the outdoor unit 

calculates the target speed based on the outdoor ambient temperature, set leaving water temperature, and actual leaving 

water temperature.  It then runs the appropriate compressor startup program. (Refer to Part 3.2 “Compressor Startup 

Program”). After completion of the startup program, the compressor operates at the specified rotation speed.  During 

operation, compressor speed is modulated based rate of water temperature change, refrigerant system pressure and the 

refrigerant temperature. 

 

4.3 Compressor Frequency Control 

The running speed of a six-pole compressor, measured in rotations per second (rps), is one third of the electrical input 

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

per second. 

 

4.4 Four-way Valve Control  

A four-way valve is employed to change the direction of the refrigerant flow through the water-side heat exchanger which 

enables switching between cooling and heating/DHW operations. The valve is open during cooling but closed during heating 

and DHW production.  
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4.5 Electronic Expansion Valve Control 

The electronic expansion valve (EXV) is controlled in increments from 0 (fully closed) to 480 (fully open). 

▪ At power-on: 

 The EXV first closes fully, then moves to the standby at the 480 increments position. After the compressor activates, 

the EXV control is determined by suction superheat discharge temperature, pressure, discharge temperature and 

compressor speed. 

▪ When the outdoor unit is in standby mode: 

 The EXV is at the 480 increment. 

▪ When the outdoor unit shut offs: 

 The EXV first moves to the 480 increment where it remains for 30 seconds. It then closes fully before moving to 

the standby position at the 480 increment. 

 

4.6 Outdoor Fan Control 

The outdoor unit fan speed can be adjusted in a series of incremental steps as shown below.  

 

Fan speed control during operation 

Fan speed index 
Fan speed (rpm) 

8kW 10kw 12kW 14kW 16kW 

W1 150 150 150 150 150 

W2 180 180 180 180 180 

W3 200 200 200 200 200 

W4 230 230 230 230 230 

W5 250 250 250 250 250 

W6 300 300 300 300 300 

W7 320 320 320 320 320 

W8 350 350 350 350 350 

W9 380 380 380 380 380 

W10 400 400 400 400 400 

W11 420 420 430 430 430 

W12 450 450 450 450 450 

W13 450 450 480 480 480 
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5 System Protection Features 

5.1 High Pressure Protection 

This feature protects the refrigerant system from abnormally high pressure and also protects the compressor from transient 

spikes in pressure. 

High pressure protection control 

 
Notes:  

1. Pc: Discharge pressure 

 

When the discharge pressure rises above 3.5MPa the system displays the error code P1 and the unit shuts down. When the 

discharge pressure drops below 2.6MPa, the compressor restarts.  

 

5.2 Low Pressure Protection 

This feature protects the refrigerant system from abnormally low pressure and also protects the compressor from transient 

drops in pressure. 

Low pressure protection control 

 
Notes:  

1. Pe: Suction pressure 

 

When the suction pressure drops below 0.13MPa the system displays the error code P0 and the unit shuts down. When the 

suction pressure rises above 0.2MPa, the compressor enters re-start control.  

  

Pc > 3.5MPa Pc < 2.6MPa 

Normal operation 

High pressure protection, error code P1 is displayed 

Pe < 0.13MPa Pe ≥0.20MPa 

Normal operation 

Low pressure protection, error code P0 is displayed 
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5.3 Discharge Temperature Protection Control 

This control protects the compressor from abnormally high temperatures and transient spikes in temperature. 

 

High discharge temperature protection control 

 

 

When the discharge temperature rises above 115°C the system displays the error code P4 and the unit shuts down. When 

the discharge temperature drops below 95°C, the compressor enters re-start control. 

 

Low discharge temperature protection control 

 

 

When the discharge temperature (Tp) is below suction temperature (Th) for more than 12 minutes after compressor operates, 

the system displays the error code EA and the unit shuts down. After 3 minutes the compressor enters re-start control. 

Note: EA protection occurs 3 times within 2 hours, the outdoor unit cannot be restarted unless it is powered on again. 

 

5.4 Compressor Current Protection Control 

This control protects the compressor from abnormally high currents. 

Figure 3-5.5: Compressor current protection control 

 

 

Current limitation for ODU 

Model 1-ph 8kw 1-ph 10kw 3-ph 8-10kW 1-ph 12-16kw 3-ph 12-16kw 

Currentmax 
Cool mode 17 17 7 29 10 

Heat or DHW mode 19.5 21 8 31 11 

When the compressor current rises above Currentmax the system displays the error code P3 and the unit shuts down. When 

the compressor current drops below Currentmax, the compressor enters re-start control. 

  

Discharge temperature > 115°C  Discharge temperature < 95°C  

Normal operation 

High discharge temperature protection, error code P4 is displayed 

Compressor running time≥ 12mins ， 

and Tp<-20℃(or Tp<Th lasts 30s) 
After 3 minutes  

Normal operation 

Low discharge temperature protection, error code EA is displayed 

Current > Currentmax Current < Currentmax 

Normal operation 

Compressor current protection, error code P3 is displayed 
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5.5 Voltage Protection Control 

This control protects the M-Thermal Split from abnormally high or abnormally low voltages. 

 

Figure 3-5.6: Compressor voltage protection control 

 

 

When the phase voltage of AC power supply is at or above 265V, the system displays the error code H7 and the unit shuts 

down. When the phase voltage drops below 265V for more than 30 seconds, the refrigerant system restarts once the 

compressor re-start delay has elapsed. When the phase voltage is below 172V, the system displays the error code H7 and 

the unit shuts down. When the AC voltage rises to more than 180V, the refrigerant system restarts once the compressor re-

start delay has elapsed. 

 

5.6 DC Fan Motor Protection Control 

This control protects the DC fan motors from strong winds and abnormal power supply. DC fan motor protection occurs 

when any one of the following conditions are met: 

▪ Fan speed continues to be less than 50rpm more than 40S from the set fan step＞0 

▪ Fan speed is lower than 50rpm for 3S,during normal operation 

 

When DC fan motor protection control occurs the system displays the H6 error code and the unit shuts down. After 30S, the 

unit restarts automatically. When H6 protection occurs 10 times in 120 minutes, the HH error is displayed. When an HH error 

occurs, a manual system restart is required before the system can resume operation. 

 

5.7 Anti-freezing Protection Control 

This control protects the water-side heat exchanger from ice formation. The water-side heat exchanger electric heater is 

controlled according to outdoor ambient temperature, water-side heat exchanger water inlet temperature and water-side 

heat exchanger water outlet temperature.  

 

In cooling mode, if inlet water temperature or leaving water temperature or auxiliary heat source leaving water temperature 

is below 4°C, the anti-freeze protection actions. In heating/DHW mode, if ambient temperature is below 3°C and inlet water 

temperature or leaving water temperature or auxiliary heat source leaving water temperature is below 4°C, the anti-freeze 

protection actions. In heating/DHW mode, leaving water temperature is below 2°C, the anti-freeze protection actions. 

 

When water-side heat exchanger anti-freeze protection occurs the system displays error code Pb and the unit shuts down. . 

Note: For the clear and concise understanding of anti-freeze protection control, the diagram is illustrated as below. 

 

  

Voltage ≥ 265V  

or Voltage ≤ 172V 
180V≤Voltage < 256V for 30s 

Normal operation 

Compressor voltage protection, error code H7 is displayed 
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Anti-freezing control in Cooling mode 

 

Cooling mode

Min(Twout,Twin,T1)<4  and lasts 5s

Compressor stops, water pump keeps 
running at the maximum output for 5 mins

Min(Twout,Twin,T1) 8 

Yes

Yes

Anti-freezing protection in cooling mode 
has been running over 30mins

Turn to Off Status and running  anti-freezing 
control in Off status

No

Yes

Compressor stops, water pump keeps 
running at the maximum output 

No

No

 

Tw_out: Plate heat exchanger outlet water temperature 

Tw_in: Plate heat exchanger inlet water temperature 

T1: Electric Heater/AHS water outlet temperature 
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Anti-freezing control in Off status/ Heating mode/ DHW mode 

Off Status / Heating mode / DHW mode

1.T4<3 ，and 

Min(Twout,Twin,T1)<4  lasts 5s

2.Min(Twout,Twin,T1)<2 

Compressor stops, water pump keeps 
running at the maximum output for 5 mins

Min(Twout,Twin,T1)<8 

Heat Pump turns to heating mode

Min(Twout,Twin,T1)<15  

Heat Pump stop, water pump keeps running at the 
maximum output

Yes

Turn to Off Status

No

No

Yes

Yes

The compressor running time 10 mins 

and Min(Twout,Twin,T1) 15  
Or

 Tw_out T1STOPH

No

Yes

No
 

T4: Ambient temperature 

Tw_out: Plate heat exchanger outlet water temperature 

Tw_in: Plate heat exchanger inlet water temperature 

T1: Electric Heater/AHS water outlet temperature 

T1STOPH: The maximum temperature to stop compressor in heating mode 
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6 Special Control 

6.1 Oil Return Operation 

In order to prevent the compressor from running out of oil, the oil return operation is conducted to recover oil that has 

flowed out of the compressor and into the refrigerant piping. When the oil return operation is being conducted, the outdoor 

unit refrigerant system main PCB displays code d0. 

 

The oil return operation starts when the following condition occurs: 

▪ When the compressor cumulative operating time with running rotation speed less than 42rps reaches 6 hours. 

 

The oil return operation ceases when any one of the following two conditions occurs: 

▪ Oil return operation duration reaches 5 minutes. 

▪ Compressor stops. 

 

Component control during oil return operation in cooling mode. 

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● Runs at oil return operation rotation speed 

DC fan motor FAN ● Controlled according to cooling mode 

Electronic expansion valve  EXV ● 304 (steps) 

Four-way valve 4-WAY ● ON 

 

Component control during oil return operation in heating and DHW modes. 

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● Runs at oil return operation rotation speed 

DC fan motor FAN ● Controlled according to heating mode 

Electronic expansion valve  EXV ● 304 (steps) 

Four-way valve 4-WAY ● OFF 

 

 

6.2 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 outlet temperature and the compressor running time. 

 

Component control during defrosting operation  

Component Wiring diagram label 8-16kW Control functions and status 

Inverter compressor  COMP ● Runs at defrosting operation rotation speed 

DC fan motor FAN ● Off 

Electronic expansion valve  EXV ● Fully open 

Four-way valve 4-WAY ● ON 
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7 User Interface Field Settings 

7.1 Introduction 

During installation, the parameters setting should be configured by the installer to suit the installation configuration, climate 

conditions and end-user preferences. The relevant settings are accessible and programmable through the FOR SERVICEMAN 

menu on the user interface. The user interface menus and settings can be navigated using the touch-sensitive keys. 

 

 

 

Icon Name Function 

 

Menu 
Press to access the menu page (from the home page) 

Return to the previous page(from a page other than the home page) 

Return 
Hold for 2 seconds to return to the main page.(except in home page, in For serviceman 

mode, in USB function mode, in dry connector control mode) 

 Confirm 

Confirm a selection 

Save settings 

Access the next page 

 ON/OFF 
Turn on/off zone 1/zone 2/DHW individually 

Press and hold for 3 seconds to turn on/off zone 1 / zone 2 / DHW all at once 

 

Navigation 
Press to navigate the cursor to adjust settings (holding it for 1 second can start quick 

adjustment) 

 

Combinations of buttons： 

Press  and  simultaneously for 3 seconds to enter the For serviceman menu. 
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7.2 Menu Structure 
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7.3 FOR SERVICEMAN Menu 

For serviceman allows installers to input the system configuration and set the system parameters.  

Press  and  simultaneously for 3 seconds to enter the authorization page.  

 
Press   to navigate cursor and press   to adjust the numerical values. The password is 234. Press   to enter For 

serviceman menu.  

  
Then the following pages will be displayed: 

 

 

  



  M thermal Nature Plus Series 

                                                                                                                 31 

P
art 3

 - C
o

n
tro

l an
d

 Fie
ld

 settin
gs 

7.3.1 DHW heating setting 

 

 
 

7.3.1.1 DHW mode 

DHW mode defines whether hot water demand is needed. 

Setting Description 

YES Enable DHW mode if DHW tank is installed. 

NO 
Disable DHW mode if DHW tank is not installed. In this case, no need to define other settings in DHW setting, 

all other settings in DHW setting will be invisible. 

 

7.3.1.2 Disinfect, T5S_DISINFECT, t_DI_HIGHTEMP, t_DI_MAX 

Disinfect defines whether disinfection function is activated. 

Setting Description 

YES Enable DHW tank disinfection function. 

NO Disable DHW tank disinfection function. 

 

T5S_DISINFECT defines the target water temperature of water tank for disinfection function. 

 

t_DI_HIGHTEMP defines Period that disinfection water target temperature maintains. 

 

t_DI_MAX defines maximum duration of disinfection mode. 

 

T5

t_DI_HIGHTEMP

T5S_DISINFECT

t_DI_MAX

Time

  
Abbreviations: 

T5: DHW tank water temperature 
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7.3.1.3 DHW priority, DHW priority time set, t_DHWHP_RESTRICT, t_DHWHP_MAX 

DHW priority defines whether domestic hot water or space heating/cooling takes priority.  

Setting Description 

YES 
When DHW demand and space heating/cooling demand both exist, heat pump will heat the water according to 

the setting of DHW priority time set, t_DHWHP_RESTRICT, t_DHWHP_MAX 

NO 
When DHW demand and space heating/cooling demand both exist, heat pump will heat the water after space 

heating/cooling demand is satisfied. 

 

DHW priority time set defines whether t_DHWHP_RESTRICT(the_operation time of heating/cooling mode) is to be 

considered before switching to DHW mode and whether t_DHWHP_MAX(the operation time of DHW mode) is to be 

considered before switching to heating/cooling mode. 

Setting Description 

YES Enable the setting of t_DHWHP_RESTRICT, t_DHWHP_MAX 

NO Disable the setting of t_DHWHP_RESTRICT, t_DHWHP_MAX  

 

t_DHWHP_RESTRICT defines the period that heat pump runs in space heating/cooling mode before switching to DHW mode 

if DHW requirement exists. 

 

t_DHWHP_MAX defines the period that heat pump runs in DWH mode before switching to space heating/cooling mode if 

space heating/cooling requirement exists. 

 

Diagram below illustrates the effects of t_DHWHP_MAX and t_DHWHP_RESTRICT when DHW PRIORITY and DHW priority 

time set are enabled.  

Time

Min(T5S, T5stop) - dT5_ON

Min(T5S, T5stop)

t_DHWHP_MAX          t_DHWHP_RESTRIC

T5

DHW mode            Heating/Cooling mode        DHW mode

 
Abbreviations: 

T5: DHW tank water temperature 
T5S: DHW tank set temperature 

T5stop: Leaving water temperature operating limit of DHW mode 
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DHW 

PRIORITY 

DHW 

PRIORITY 

TIME SET 

t_DHWHP_RESTRICT t_DHWHP_MAX 
Heating/Cooling turns to 

DHW 

DHW turns to 

Heating/Cooling 

YES YES A min B min 

andand  DHW mode ON 

andand  T5<MIN(T5S, T5STOP)-

dT5_ON 

andand  Heating/Cooling mode 

operates for A mins 

||  DHW mode OFF 

||  T5≥MIN(T5S, 

T5STOP)  

||  DHW mode 

operates for B mins 

andand  

Heating/Cooling mode 

ON 

YES NO - - 

andand  DHW mode ON 

andand  T5<MIN(T5S, T5STOP)-

dT5_ON 

||  DHW mode OFF 

||  T5≥MIN(T5S, 

T5STOP) 

andand  

Heating/Cooling mode 

ON 

NO - - - 

andand  DHW mode ON 

andand  T5<MIN(T5S, T5STOP)-

1 

andand  Heating/Cooling mode 

OFF 

Heating/Cooling mode 

ON 

 

Diagram below illustrates the effects when DHW priority time set is disabled. 

Time

Min(T5S, T5stop) - dT5_ON

Min(T5S, T5stop)

T5

DHW mode            Heating/Cooling mode        DHW mode

 
Abbreviations: 

T5: DHW tank water temperature 
T5S: DHW tank set temperature 
T5stop: Leaving water temperature operating limit of DHW mode 

 

7.3.1.4 Pump_D, PUMP_D TIMER, PUMP_D RUNNING TIME, PUMP_D DISINFECT 

DHW pump(Pump_D) is installed to circulate the water in the DHW pipe network. 

Setting Description 

YES Installation with DHW pump. 

NO Installation without DHW pump. 
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PUMP_D TIMER defines whether DHW pump operation schedule which is defined in the user menu is activated. 

Setting Description 

YES Enable DHW pump run in timer. 

NO Disable DHW pump run in timer. 

PUMP_D RUNNING TIME defines the period that DHW pump operates for each timer 

 

Diagram below illustrates the effects of PUMP_D RUNNING TIME when Pump_D is installed and PUMP_D TIMER is enable.  

 
Status

ON

Time

OFF

PUMP_D RUNNING TIME

 
 

PUMP_D DISINFECT defines whether DHW pump operation is activated in disinfection mode. 

Setting Description 

YES 

When heat pump is in disinfection mode and T5S_DISINFECT - T5≤2, DHW pump operates PUMP_D RUNNING 

TIME+5 minutes 

T5S_DISINFECT: DHW tank disinfection set temperature 

T5: DHW tank temperature 

NO Disable the DHW pump operates when heat pump is in disinfection mode 

 

7.3.1.5 dT5_ON 

dT5_ON defines water temperature hysteresis of activating heat pump.  

When T5S - T5 ≥ dT5_ON and heat pump is within operating ambient temperature range, heat pump provides hot water to 

the DHW tank. 

 

Abbreviations: 
T5: DHW tank water temperature 

T5S: DHW set temperature 

 

7.3.1.6 dT1S5 

Leaving water set temperature(T1S) for DHW mode is calculated by formula: T1S = T5 + △dT1S5 + dT1S5 

T1S: Leaving water set temperature 

T5: DHW tank water temperature 

△dT1S5: Temperature modification value related to DHW tank water temperature(T5) 

T5 T5<30℃ 30℃≤T5<43℃ 43℃≤T5 

△dT1S5 6 4 0 

dT1S5: Temperature difference between leaving water set temperature and tank water temperature modification value. 

T5S

T5

T5S-dT_ON

Compressor
OFF ON OFF

Time
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7.3.1.7 T4DHWMAX, T4DHWMIN 

 

T4DHWMAX defines the ambient temperature above which heat pump and AHS/IBH may have different actions. 

When T4DHWMAX≤T4 and T4DHWMAX<43, both compressor and AHS/IBH stop running. 

When T4HMAX≤T4 and T4DHWMAX=43, compressor runs with lowest frequency and AHS/IBH runs according to user 

demand. 

 

T4DHWMIN defines the ambient temperature below which heat pump stops, while AHS/IBH/TBH can run if 

dT1_AHS_ON/dT1_IBH_ON/dT5_ON is satisfied. 

 

Diagram below illustrates the effects of T4DHWMAX and T4DHWMIN. 

DHW by AHS/IBH/TBH if

dT1_AHS_ON/dT1_IBH_ON/dT5_ON is satisfied
DHW

T4DHWMIN T4DHWMAX          43
T4

Compressor and AHS/IBH stop

 

DHW
DHW(Compressor runs with lowest frequency

and AHS/IBH runs according to user demand)

T4DHWMIN T4DHWMAX=43
T4

DHW by AHS/IBH/TBH if

dT1_AHS_ON/dT1_IBH_ON/dT5_ON is satisfied

 

 
Abrreviations: 
HP: Heat pump 

TBH: DWH tank immersion heater 
AHS: Auxiliary heating source 
IBH: Electric heater 

 

7.3.2 Cooling setting 

 
 

7.3.2.1 Cooling mode 

Cooling mode defines whether space cooling demand is needed. 

Setting Description 

YES Enable cooling mode if space cooling terminals are installed. 

NO Disable cooling mode if space cooling terminals are not installed. In this case, no need to define other settings 

in Cooling mode, all other settings in Cooling mode will be invisible. 

 

7.3.2.2 t_T4_FRESH_C 

t_T4_FRESH_C defines the refresh cycle of detecting ambient temperature for climate curve. 

 

7.3.2.3 T4CMAX, T4CMIN 

T4CMAX defines ambient temperature above which heat pump operates with lowest compressor frequency. 

 

T4CMIN defines ambient temperature below which heat pump not operates. 

 

Diagram below illustrates the effects of T4CMAX and T4CMIN. 
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T4
T4CMIN                  T4CMAX

Heat pump ON
Heat pump ON with lowest

compressor frequency
OFF

 

Abrreviations: 

T4: Outdoor ambient temperature 

 

7.3.2.4 dT1SC 

dT1SC defines water temperature hysteresis of activating heat pump. 

When T1 – T1S ≥ dT1SC and heat pump is within operating ambient temperature range, heat pump provides chilled water 

to space cooling terminals. 

T1
Min(T1S, T1Stop)      T1S + dT1SC

Heat pump ON

in cooling mode
OFF

 

Abrreviations: 

T1: Leaving water temperature 
T1S: Leaving water set temperature 
T1Stop: Leaving water temperature operating limit of cooling mode 

 

7.3.2.5 dTSC 

dTSC define room temperature hysteresis of activating heat pump. dTSC is only applicable if YES is selected for Room temp. 

in the Temp. type setting. 

When Ta – TS ≥ dTSC and heat pump is within operating ambient temperature range, heat pump provides chilled water to 

space cooling terminals. 

 
Abrreviations: 
Ta: Actual room temperature 
TS: Room setting temperature 

 

 

7.3.2.6 Zone 1 C-emission, Zone 2 C-emission 

Zone 1 C-emission defines the terminal type of zone 1. 

Setting Description 

FCU Fan coil unit 

FLH Floor heating loop 

RAD Radiator 

 

Zone 2 C-emission defines the terminal type of zone 2. 

Setting Description 

FCU Fan coil unit 

FLH Floor heating loop 

RAD Radiator 
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7.3.3 Heating setting 

 
 

7.3.3.1 Heating mode 

Heating mode defines whether space heating demand is needed. 

Setting Description 

YES Enable heating mode if space heating terminals are installed. 

NO 
Disable heating mode if space heating terminals are not installed. In this case, no need to define other settings 

in Heating mode, all other settings in Heating mode will be invisible. 

 

7.3.3.2 t_T4_FRESH_H 

t_T4_FRESH_H defines the refresh time of heating mode climate temperature curve. 

 

 

7.3.3.3 T4HMAX, T4HMIN 

T4HMAX defines the ambient temperature above which heat pump and AHS/IBH may have different actions. 

When T4HMAX≤T4 and T4HMAX<35, both compressor and AHS/IBH stop running.  

When T4HMAX≤T4 and T4HMAX=35, compressor runs at lowest frequency and AHS/IBH runs according to user demand. 

 

T4HMIN defines the ambient temperature below which heat pump stops, while AHS/IBH can run if 

dT1_AHS_ON/dT1_IBH_ON is satisfied. 

 

Diagram below illustrates the effects of T4HMAX and T4HMIN. 

Heat by AHS/IBH if dT1_AHS_ON/dT1_IBH_ON

is satisfied
HEAT

T4HMIN T4HMAX                35
T4

Compressor and AHS/IBH stop

 

HEAT
HEAT(Compressor runs with lowest frequency

and AHS/IBH runs according to user demand)

T4HMIN T4HMAX=35
T4

Heat by AHS/IBH if dT1_AHS_ON/dT1_IBH_ON

is satisfied

 

Abrreviations: 

T4: Outdoor ambient temperature 

AHS: Additional heating source  

IBH: Internal backup heater 

  

 

7.3.3.4 dT1SH 
 

dT1SH defines water temperature hysteresis of activating heat pump.  

When T1≤T1S - dT1SH and heat pump is within operating ambient temperature range, heat pump provides hot water to 

the space heating terminals.  
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7.3.3.5 dTSH 

dTSH defines room temperature hysteresis of stopping heat pump. dTSH is only applicable if YES is selected for Room temp. 

in the Temp. type setting. 

When TS – Ta ≥ dTSH and heat pump is within operating ambient temperature range, heat pump provides hot water to the 

space heating terminals 

 
Abrreviations: 

Ta: Actual room temperature 
TS: Room setting temperature 

 

 

7.3.3.6 Zone 1 H-emission, Zone 2 H-emission 

Zone 1 H-emission defines the terminal type of zone 1. 

Setting Description 

FCU Fan coil unit 

FLH Floor heating loop 

RAD Radiator 

 

Zone 2 H-emission defines the terminal type of zone 2. 

Setting Description 

FCU Fan coil unit 

FLH Floor heating loop 

RAD Radiator 

 

7.3.3.7 Force defrost 

Force defrost enable heat pump enters defrost mode by manual operation when heat pump runs for 10min and air-side 

heat exchanger outlet temperature T3<0℃ lasts for more than 6min. 

Setting Description 

YES Disable Force defrost function 

NO Enable Force defrost function 

 

7.3.4 Auto mode setting 
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7.3.4.1 T4AUTOCMIN, T4AUTOHMAX 

T4AUTOCMIN defines the ambient temperature below which the heat pump will not provide chilled water for space cooling 

in auto mode.  

T4AUTOHMAX defines the ambient temperature above which the heat pump will not provide hot water for space heating 

in auto mode.  

 

Diagram below illustrates the effects of T4AUTOCMIN, T4AUTOHMAX, T4CMAX and T4HMIN. 

 
 
 

Abrreviations: 
AHS: Additional heating source 
IBH: Backup electric heater 

T4CMAX: The ambient temperature above which heat pump operates with lowest compressor frequency. 
T4HMIN: The ambient temperature below which the heat pump will not operate in heating mode. 

 

7.3.5 Temp. type setting 

 
The Temp. type setting is used for selecting whether the water flow temperature or room temperature is used to control 

the ON/OFF of the heat pump. In this case, 7.3.6 Room thermostat setting should be defined as NO.  

 

 
 

7.3.5.1 Water flow temp. 

Water flow temp. defines whether heat pump is controlled by leaving water temperature.  

Setting Description 

YES Heat pump is controlled by leaving water temperature. 

NO Heat pump is not controlled by leaving water temperature. 

 

7.3.5.2 Room temp.  

Room temp. defines whether heat pump is controlled by room temperature detected by the temperature sensor inside the 

wired controller. 

Setting Description 

YES Heat pump is controlled by room temperature no matter what is the setting of 7.3.5.1 Water flow temp. 

In this case, the target water flow temperature will be calculated from climate curves. 

NO Heat pump is not controlled by room temperature. 

 

Room temperature control Room temperature control 

 

 

Water temperature control 
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7.3.5.3 Double zone 

Double zone defines the number of zones. 

Setting Description 

YES Double zones control 

NO Single zone control 

Figure below illustrates the effects of different combinations in Temp. type setting. 

 

For single zone control 

WATER FLOW TEMP. ROOM TEMP. DOUBLE ZONE Zones control 

YES NO NO Zone 1: Water temperature control 

NO YES NO Zone 1: Room temperature control 

 

For double zone control 

WATER FLOW TEMP. ROOM TEMP. DOUBLE ZONE Zones control 

YES YES YES 
Zone 1: Water temperature control 

Zone 2: Room temperature control 

YES NO YES 
Zone 1: Water temperature control 

Zone 2: Water temperature control 

 

7.3.6 Room thermostat setting 

 
Room thermostat can be as an alternative solution to control heat pump. 

Setting Description Wired controller is used to  

NO • NON 

• Without room thermostats(means Temp. type setting is 

valid) 

• Control heat pump ON/OFF 

• Define water temperature 

• Define mode (heating/ cooling/ auto 

mode) 

MODE SET  • MODE SET 

• Room thermostat provides separate heating/cooling 

switch signal to control heat pump ON/OFF 

• One zone control 

• All timers are invalid except DHW timers. 

• Define water temperature 

ONE ZONE  • ONE ZONE 

• Room thermostat provides switch signal to control heat 

pump ON/OFF 

• One zone control 

• All timers are invalid except DHW timers. 

• Define water temperature 

• Define mode(heating/cooling mode) 

DOUBLE ZONE • DOUBLE ZONE 

• Room thermostat provides switch signal to control heat 

pump ON/OFF 

• Double zones control 

• All timers are invalid except DHW timers. 

• Define water temperature 

• Define mode(Only for heating mode) 
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T4: Outdoor ambient temperature  
IBH: Electric heater 

T4HMIN: The ambient temperature below which the heat pump will not operate in heating mode. 
T4HMAX: The ambient temperature above which the heat pump will operate heating mode with lowest compressor frequency. 

 

P_IBH1 defines heating capacity of IBH1, which is used for energy consumption statistics. 

 

P_IBH2 defines heating capacity of IBH2, which is used for energy consumption statistics. 

 

7.3.7.2 AHS FUNCTION, AHS_PUMP_I CONTROL, dT1_AHS_ON, t_AHS_DELAY, T4_AHS_ON 

AHS FUNCTION defines auxiliary heating source function. 

Setting Description 

NO Without Auxiliary heating source 

Heating Auxiliary heating source is used for heating mode 

Heating and DHW Auxiliary heating source is used for heating mode and DHW mode 

 

AHS_PUMP_I CONTROL select the Pump_I operating status when only auxiliary heating source runs. 

Setting Description 

Run Pump_I runs when auxiliary heating source runs only. 

Not run Pump_I does not run when auxiliary heating source runs only. In this case, please confirm there is an 

additional pump running for auxiliary heating source. 

 

dT1_AHS_ON defines water temperature hysteresis of activating auxiliary heating source. When T1S - T1 ≥ dT1_AHS_ON the 

additional heating source is on. 

T1S: Heat pump leaving water set temperature 

T1: Heat pump leaving water temperature 

 

t_AHS_DELAY defines the delayed start-up time of auxiliary heating source. Auxiliary heating source will turn on 

t_AHS_DELAY minutes later after compressor starts. 

 

T4_AHS_ON defines the ambient temperature below which the auxiliary heating source is on.  

 

Note: Only when dT1_AHS_ON, t_AHS_DELAY and T4_AHS_ON are met at the same time then auxiliary heating source 

turns on. 

 

Diagram below illustrates the effects of T4_AHS_ON, T4HMIN and T4HMAX.  

 

Abrreviations: 
T4: Outdoor ambient temperature  
AHS: Auxiliary heating source 

T4HMIN: The ambient temperature below which the heat pump will not operate in heating mode. 
T4HMAX: The ambient temperature above which the heat pump will operate heating mode with lowest compressor frequency. 

 

 

7.3.7.3 EnSWITCHPDC, GAS_COST, ELE_COST 

EnSWITCHPDC defines whether heat pump and additional heating source switch automatically based on economic 

performance and system high efficiency. 

Setting Description 

NO Disable EnSWITCHPDC function, T4_AHS_ON need to be defined manually. Additional heating source may work 
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with heat pump depends on the water temperature and heat pump status. 

YES Enable EnSWITCHPDC function, T4_AHS_ON is calculated according to price of gas and electricity and the 

efficiency of boiler and heat pump. Only Additional heating source works at ambient temperature of 

T4_AHS_ON because of the economic performance and system high efficiency. 

 

GAS_COST defines gas price    

 

ELE_COST defines electricity price   

 

7.3.7.4 MAX_SETHEATER, MIN_SETHEATER, MAX_SIGHEATER, MIN_SIGHEATER 

When “AHS1” port and “AHS2” port of main control PCB are connected with auxiliary heating source “ON/OFF” signal, 

auxiliary heating source leaving water temperature automatically change as voltage changes. 

 

MAX_SETHEATER sets the maximum water temperature of auxiliary heating source. 

 

MIN_SETHEATER sets the minimum water temperature of auxiliary heating source. 

 

MAX_SIGHEATER sets the voltage corresponding to the maximum water set temperature of auxiliary heating source. 

 

MIN_SIGHEATER sets the voltage corresponding to the minimum water set temperature of auxiliary heating source. 

 

Diagram below illustrates the effects of MAX_SETHEATER, MIN_SETHEATER, MAX_SIGHEATER and MIN_SIGHEATER.  

 

Voltage

  MIN_SETHEATER           MAX_SETHEATER
Water temperature

MIN_SIGHEATER

MAX_SIGHEATER

 

 

7.3.7.5 TBH FUNCTION, dT5_TBH_OFF, t_TBH_DELAY, T4_TBH_ON, P_TBH 

TBH FUNCTION defines whether tank booster heater function is activated. 

Setting Description 

YES Disable tank booster heater function 

NO Enable tank booster heater function 

 

dT5_TBH_OFF defines water temperature hysteresis of inactivating tank booster heater when heat pump malfunctions.  

When T5 > Min(T5S+dT5_TBH_OFF, 70°C), the tank booster heater is off.  

T5S: Domestic hot water tank set temperature 

t_TBH_DELAY defines the delayed start-up time of tank booster heater. Tank booster heater will turn on t_TBH_DELAY 

minutes later after compressor starts. 

 

T4_TBH_ON defines the ambient temperature below which the tank booster heater is on. 
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Note: Only when t_TBH_DELAY, T4_TBH_ON are met at the same time then tank booster heater turns on. 

 

P_TBH defines the power input of tank booster heater, which is used for energy consumption statistics. 

 

Diagram below illustrates the operation of heat pump and tank booster heater of DHW mode.  

T5stop

Time

TBH

Min(T5S, T5stop) - dT5_ON

Compressor

OFF OFF
ON

ON

OFFOFF

T5S

Min(T5S + dT5_TBH_OFF, 70℃)

t_TBH_DELAY

Water temperature Status

 

Abbreviations: 
T5S: DHW set temperature 

T5stop: DHW mode leaving water temperature operating limit 
TBH: Immersion heater 

 

7.3.7.6 Solar function, Solar control, Deltasol 

Solar function defines whether the heating system is equipped with solar function. 

Setting Description 

NO Without solar function. 

Solar and HP With solar function and heat pump. 

Only solar With only solar function. 

 

Solar control defines the control type of solar pump 

Setting Description 

Tsolar Solar pump(Pump_S) is controlled by solar temperature sensor 

SL1SL2 Solar pump(Pump_S) is controlled by SL1SL2 signal 

 

Deltasol defines temperature hysteresis of activating solar pump(Pump_s). 

When Tsolar > T5 + Deltasol, T5 < 79℃ and DHW mode is ON, then solar pump activates. 

 

7.3.8 Service call 

 
Phone number and Mobile number define after-sales service contact numbers. Press  to navigate cursor and press   

to adjust the numerical values. The maximum length of the phone numbers is 15 digits.  

 

 

 

 



  M thermal Nature Plus Series 

                                                                                                                 45 

P
art 3

 - C
o

n
tro

l an
d

 Fie
ld

 settin
gs 

7.3.9 Restore factory settings 

 
Restore factory settings is used to restore all the parameters (including energy metering data and WLAN setting) set in the 

user interface to factory defaults. 

On selecting YES, the process of restoring all settings to factory defaults begins and progress is displayed as a percentage. 

 
 

7.3.10 Test run 

 
Test run is used to do the point check and check that air purge function, circulation pump, cooling mode, heating mode and 

DHW mode are all operating correctly. If any error code is displayed during the test run operation, the cause should be 

investigated.  

 

During test run, all buttons except  are invalid. If you want to turn off the test run, please press . For example, when 

the unit is in air purge mode, after you press , the following page will be displayed: 

 
 

7.3.10.1 Point check 

 
The POINT CHECK menu is used to check the operation of individual components. Use   to scroll to the components you 

want to check and press  to toggle the on/off state of the component. If a valve does not turn on/off or a pump/heater 

does not operate when their on/off state is toggled, please check the connection between component and main PCB and 

make sure components’ status is normal. 
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7.3.10.2 Air purge 

 
Once installation is complete, it is important to run the air purge function to remove any air which may be present in the 

water piping and which could cause malfunctions during operation. Before running Air purge mode, make sure that the air 

purge valve is open. Pump_I will run according to the output and running time that has been set. 

 

Air purge defines whether the function is activated. 

 

Air purge Pump_I output defines the Pump_I output capacity. 

 

Air purge running time defines the period that Pump_I operates during the air purge process. 

Status check allows installers to check the real-time operation parameters of air purge operation.   

 
 

 

7.3.10.3  Circulated pump running 

 
Circulated pump running operation is used to check the operation of the circulation pump.  

When circulation pump running is turned on, all running components will stop.  

Circulated pump running operation is used to check the operation of the circulation pump.  

When circulation pump running is turned on, all running components will stop.  

When the unit received signal that indicates Circulated pump running =ON: 

⚫ SV1 will be on after 30 secs; 

⚫ Pump_I will be on after 60 secs. 

⚫ Pump_I will be off after 240 secs.  

⚫ SV1 will be off and the SV2 will be on after 270 secs. 

⚫ Pump_I & pump_O will be on after after 30 secs 

If E8 occurs during these processes, the unit will stop Circulated pump running mode immediately 
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7.3.10.4  Cooling running 

 
The Cooing running operation is used to check the operation of the system in space cooling mode. 

During the Cooing running operation, the leaving water set temperature is 7°C. The current actual leaving water temperature 

is displayed on the user interface. The unit operates until the leaving water temperature drops to the set temperature or the 

next command is received. 

 

7.3.10.5  Heating running 

 
The Heating running operation is used to check the operation of the system in space heating mode. 

During Heating running test running, the default target outlet water temperature is 35°C. The IBH (backup heater) will turn 

on after the compressor runs for 10 min. After the IBH runs for 3 minutes, the IBH will turn off. Heat pump will operate until 

the water temperature increase to a certain value or the next command is received.  

 

7.3.10.6  DHW running 

 
The DHW running operation is used to check the operation of the system in DHW mode. 

During DHW running test running, the default target temperature of the domestic water is 55°C. The TBH(tank boost heater) 

will turn on after the compressor runs for 10min. The TBH will turn off 3 minutes later. Heat pump will operate until the 

water temperature increase to a certain value or the next command is received. 

 

7.3.11  Special Function 
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7.3.11.1  Preheating for floor 

 
Preheating for floor function provides mild heat to the underfloor water piping for the first time during seasonal heating, 

diminish the risk of damage to the floor and piping system. 

Setting Description 

0 Disable preheating for floor function 

1 Enable preheating for floor function 

 

T1S defines heat pump leaving water temperature in preheating.  

 

T_ARSTH defines running time for first preheating of the floor 

 

Elapsed time is the period that Preheating for floor function had run. 

 

Tw_out temp. is the current leaving water temperature 

 

Diagram below illustrates the operation of Preheating for floor function. 

Time

Pump_I

ON

OFF

T1S
T1S-dT1SH

t_interval_H

T1 Status

ON

OFF

Compressor

T_ARSTH  
Abbreviations: 
T1: Leaving water temperature 
dT1SH: Water temperature hysteresis of activating heat pump. 

t_interval_H: The delayed start-up time of compressor in heating mode. 

 

7.3.11.2 Floor drying up 

 
For newly-installed under-floor heating systems, floor drying up is necessary to remove moisture from the floor slab and 

subfloor to prevent warping or rupture of the floor. Heat pump provides mild heat to the concrete or other structural material 



  M thermal Nature Plus Series 

                                                                                                                 49 

P
art 3

 - C
o

n
tro

l an
d

 Fie
ld

 settin
gs 

around the underfloor water piping in a certain period of time, accelerate the process of getting rid of moisture. During floor 

drying up operation, the temperature of the floor would be increased gradually. In the event of a heat pump malfunction, 

floor drying up mode will continue if a backup electric heater and/or auxiliary heating source is available and configured to 

support space heating mode. 

There are three phases to the floor drying up operation: 

• Phase 1: gradual temperature increase to the peak temperature 

• Phase 2: maintain peak temperature 

• Phase 3: gradual temperature decrease from the peak temperature 

 

 

Floor drying up 

Setting Description 

0 Disable floor draying up function 

1 Enable floor draying up function 

t_Dryup defines the duration of Phase 1. 

 

t_Highpeak defines the duration of Phase 2. 

 

t_Drydown defines the duration of Phase 3. 

 

t_Drypeak defines the heat pump leaving water temperature of Phase 2. 

 

Start time defines the floor drying up operation start time. 

 

Start date defines the floor drying up operation start date. 

 

7.3.12 Auto restart 

 
Auto restart sets whether or not the unit re-applies the mode and unit status settings when the power returns following a 

power failure.  

If 7.3.6 Room thermostat setting is defined as not 0, Auto restart function will not be applicable. 

Auto restart cooling/heating mode 

Setting Description 

NO Disable auto restart cooling/heating mode 

YES Enable auto restart cooling/heating mode 
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Auto restart DHW mode 

Setting Description 

NO Disable auto restart DHW mode 

YES Enable auto restart DHW mode 

 

7.3.13 Power input limitation  

 
Power input limitation makes the machine suitable for a variety of current supplies. There are 8 configurations for user to 

choose according to the maximum allowable access current. If the unit will operate at larger current input, 1 should be selected. 

If the unit will operate at a lower current input, 2-8 should be selected and the power input and capacity will decrease. 

 

Power limitation function  

Setting 

Model 

Single phase 

8~10kW 

Three phase 

8~10kW 
Single phase 12~16kW Three phase 12~16kW 

1 19.5A 6.5A 29.5A 10A 

2 18A 6A 26A 8.5A 

3 16.5A 5.5A 24A 7.5A 

4 15A 5A 22A 7A 

5 13.5A 4.5A 20A 6.5A 

6 12A 4A 18A 6A 

7 12A 4A 18A 6A 

8 12A 4A 18A 6A 

 

 

 

7.3.14 Input definition 

 
INPUT DEFINE defines sensors and functions to fulfill with installation. 

 

M1 M2 defines the function of M1M2 port 

Setting Description 

Remote ON/OFF Remote ON/OFF control of heat pump 

TBH ON/OFF Remote ON/OFF control of tank booster heater 

AHS ON/OFF Remote ON/OFF control of auxiliary heating source 

 

Smart grid defines whether SMART GRID control signal is connected to hydronic PCB. 
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Setting Description 

NO Disable Smart grid function  

YES Enable Smart grid function 

 

T1T2 defines control options of Port T1T2 

Setting Description 

NO Installation with MH-kit 

RT/Ta_PCB Installation without MH-kit 

 

Tbt defines whether balance tank temperature sensors are installed in the balance tank.  

Setting Description 

NO Installation with balance tank temperature sensor(Tbt) 

YES Installation without balance tank temperature sensor(Tbt) 

 

P_X PORT can be defined as defrosting signal or alarm signal according to customers’ demand. 

Setting Description 

Defrost Defrosting signal  

Alarm Alarm signal 

7.3.15 Cascade setting 

 
PER_START sets the start-up percentage of multiple units for the first time start-up after power on. For example: 

Total units PER_START Starting units 

6 50% 3 

6 30% 2 

 

TIME_ADJUST sets the judgment period of adding and subtracting units 

7.3.16 HMI address setting 

 

 

HMI ADDRESS FOR BMS sets the HMI address code for BMS.(only valid for master controller) 

 
STOP BIT set upper computer stop bit(1: STOP BIT1; 2:STOP BIT2) 

Setting Description 

1 Stop bit 1 

2 Stop bit 2 
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7.3.17 Common setting 

 
 

7.3.17.1  t_DELAY PUMP 

t_DELAY PUMP defines the delayed stop time of Pump_I. Pump_I will stop t_DELAY PUMP minutes later after compressor 

stops base on system temperature equalization consideration. 

 

7.3.17.2  t1_ANTILOCK PUMP, t2_ANTILOCK PUMP RUN, t1_ANTILOCK SV, t2_ANTILOCK SV RUN 

Antilock operation prevent components from sticking to result in system fail. 

t1_ANTILOCK PUMP defines the interval time that Pump_I, Pump_O and Pump_C runs in order to antilock 

 

t2_ANTILOCK PUMP RUN defines the running time for Pump_I, Pump_O and Pump_C antilock operation 

 

t1_ANTILOCK SV defines the interval time that SV1, SV2 and SV3 valve works in order to antilock 

 

t2_ANTILOCK SV RUN defines the running time for SV1, SV2 and SV3 valve antilock operation 

 

7.3.17.3  Ta-adj 

Ta-adj is an correction value for room temperature sensor(Ta) which is inside the wired controller. The display room temperature 

value is equal to Ta + Ta-adj. 

 

 

7.3.17.4  PUMP_I_SLIENT OUTPUT  

PUMP_I_SLIENT OUTPUT can decrease water pump maximum output in order to decrease the noise of heat pump. 

 

7.3.17.5 Energy metering 

Energy metering allows user to check energy data of day, week, month and year. 

Setting Description 

NO Disable energy metering function 

YES Enable energy metering function 

 

7.3.17.6 Pump_O  

Pump_O defines Zone 1 pump(Pump_O) control type. 

Setting Description 

ON Pump_O keeps running 

Auto Pump_O operation is controlled by heat pump 
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7.3.18 Clear energy data 

 
 

Once selecting YES, All energy metering data is clear. 

 

7.3.19 Intelligent function settings 

 
 

7.3.19.1 Energy correction 

 
 

The actual installation scenario would be different from one to another. The energy metering calculation of the unit could 

deviate slightly due to the actual installation. 

Energy correction is to offset the deviation of the energy metering calculation of the unit. Value from -50% to 50%, default 

is 0. It is applied for Heating, Cooling and DHW. 

The final energy data = original data * (1+ Energy correction) 

 

7.3.19.2 Sensor backup setting 

 

Sensor backup setting defines whether the sensor backup function is active or not. 

Setting Description 

NO Disable Sensor backup setting function 

YES Enable Sensor backup setting function 

 

When Sensor backup setting function is activated, a bubble with text jumps out in the home page, in which the timer 

indicates for how long the unit can run normally before it shuts down. 
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If Sensor backup setting function is stopped, the bubble will hide automatically. If the timer runs out, the bubble hides and 

unit will shut down due to the existed error. 

In cascade installation, Sensor backup setting function is available for master unit only. 

 

 

7.3.20 C2 fault restore 

 
For the unit with IBH(internal backup heater), when C2 error occurs, please follow C2 troubleshooting guide of Part4 Diagnosis 

and Troubleshooting. If necessary, select YES to restore C2 code. 

7.4 Operation parameter 

Operation parameter is for reviewing the operation parameters. The interface below is for reference and different units’ 

state correspond to different parameter values. 

 

Operation for entering Operation parameter： 

Step 1: Home page 

Step 2: Press “ ”  

Step 3: Select “Unit status”  

Step 4: Select “Operation parameter” 

Step 5: Press  
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8 USB Function Field Settings 

USB function helps you to transmit parameters and program easily. When USB disk connect to CN4 port of main control PCB, 

the USB function interface appears automatically on the wired controller.  

 

Main control PCB  

  

 

 

 

 

 

 

CN4 USB port 

  

USB function interface  

Sub-function 1: 

Copy setting parameters from 

wired controller to USB disk 

 

Sub-function 2: 

Paste setting parameters from USB 

disk to wired controller 

 

Sub-function 3: 

Paste hydraulic system program 

 

 

Sub-function 4: 

Paste refrigerant system program 

Sub-function 1: 

Once the process finishes successfully, the parameter file “M_Thermal_Config(Prohibit to rewrite).csv” will be generated in 

the USB disk. If you want to change the parameter on computer, please remember only change the value of column C(red 

frame below) is allowed and do not change any other content or the file name.  

 

 

Sub-function 2: 

Please make sure there is only one parameter file in the USB disk before using this function. 
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Sub-function 3: 

Please make sure there is only one applicable hydraulic system program in the USB disk before using this function. 

 

Sub-function 4: 

Please make sure there is only one applicable refrigerant system program in the USB disk before using this function. 

 

Press to choose the item and press  to confirm your choice, then the rate of process appears like below: 

 

During the process, all the buttons are invalid.  

When the process finishes, pop-up window with “Success” cue word appears briefly and unit stops. Please remove the USB 

disk and restart the unit. 

When the process fails, pop-up window with “Fail” cue word appears briefly. The system program remains unchanged. 

If the stalled process happens, please remove the USB disk and try to insert the USB disk according to operation above. 
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