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Chapter 1: Product Introduction

1. 1. Product model picture comparison table

“‘} Solplanet

Model

SOL-006HC1, SOL-010HC1/3, SOL-014HC1/3

Model

SOL-018HC1/3, SOL-024HC3




1. 2. Product model Parameter Table
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Model SOL-006HC1 SOL- SOL-010HC3 | SOL-014HC1 SOL-014HC3 SOL-018HC1 | SOL-018HC3 SOL-024HC3
010HC1
380- 380- 380- 380-
220-240V 220-240V 220-240V 220-240V
Power Supply — — 415V/3N~/50 ~/50Hz 415V/3N~/50 ~/50Hz 415V/3N~/50 415V/3N~/50
Hz Hz Hz Hz
2.50-8.30 4.20-12.20 4.20-12.20 5.30-16.50 5.30-16.60 6.20-20.50 6.20-20.50 6.50-26.10
Capacity KW
Input
0.57-1.92 0.86-2.88 0.86-2.88 1.15-4.15 1.15-4.15 1.36-5.28 1.36-5.28 1.78-6.45
Power kw
Heating '
Input
2.53-8.52 3.82-12.77 1.46-4.89 5.10-18.41 1.86-6.70 6.10-23.67 2.31-8.96 2.87-10.35
Current A
2.30-7.62 3.85-11.20 3.85-11.20 4.90-15.10 4.90-15.10 6.30-19.90 6.30-19.90 6.90-26.10
Capacity kw
Input
0.75-2.61 1.13-3.75 1.13-3.75 1.65-5.25 1.65-5.25 1.65-6.82 1.65-6.82 1.95-8.55
Power kw
Heating 2
Input
3.32-11.58 5.01-16.6 1.92-6.37 7.32-23.30 1.67-8.47 7.40-30.56 2.80-11.58 3.15-13.80
Current A
1.80-7.10 2.60-10.30 2.60-10.30 4.50-13.50 4.50-13.50 5.50-17.50 5.50-17.50 5.20-21.30
Capacity kw
Input
0.61-2.43 0.91-3.65 0.91-3.65 1.45-4.85 1.45-4.85 1.65-6.25 1.65-6.25 1.95-8.20
Cooling Power kw
Input
2.71-10.78 4.03-16.19 1.55-6.20 6.43-21.52 2.34-7.82 7.40-28.02 2.80-10.61 3.15-13.23
Current A
SCOP (Water
5.14 4.55 4.55 4.58 4.62 461 4.64 4.58
Temp. At 35°C)
SCOP (Water
3.37 3.41 3.41 3.39 3.44 3.41 3.42 3.42
Temp. At 55°C)
Rated Input Power kw 2.71 3.83 3.83 6.2 6.2 7.5 7.5 10
Rated Input Current A 12 17 6.5 27.5 10.50 35 13 17
Refrigerant
R32/1.25/675 | R32/1.8/67 | R32/1.8/675 | R32/2.8/675 R32/2.8/675 R32/3.5/675 |R32/3.5/675 R32/3.5/675
Type/Charge/GWP /kg 5
CO, Equivalent / 0.84t 1.21t 1.21t 1.89t 1.89t 2.36t 2.36t 2.36t
Operation Pressure
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
(Low Side) MPa
Operation Pressure
4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
(High Side) MPa
Rated Test Conditions:
Heating: Ambient Temp 7°C/6°C(DB/WB),Water-In/Out Temp 30°C/35°C Heating?: Ambient Temp

7°C/6°C(DB/WB),Water-In/Out Temp 47°C/55°CCooling: Ambient Temp 35°C/24°C(DB/WB),Water-In/Out

Temp 12°C/7°C
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Model SOL-006HC1 SOL- SOL-010HC3 SOL-014HC1 SOL-014HC3 SOL-018HC1 SOL-018HC3 SOL-024HC3
010HC1
Maximum Allowable
MPa 4.4 4.4 4.4 4.4 4.4 4.4 4.4 4.4
Pressure
Electrical
/ | | | | | | |
Shockproof
IP Class / IPX4 IPX4 IPX4 IPX4 IPX4 IPX4 IPX4 IPX4
Max. Outlet Water
°C 60 60 60 60 60 60 60 60
Temp.
Operating Ambient
°C -25~45 -25~45 -25~45 -25~45 -25~45 -25~45 -25~45 -25~45
Temperature
Water Piping i
inch G1 G1 G1 G1-1/4 G1-1/4 G1-1/2 G1-1/2 G1-1/2
Connections
Rated Water Flow m3/h 11 1.75 1.75 2.52 2.52 3.2 3.2 4.12
Water Pressure
kPa 25 27 27 30 30 32 32 35
Drop
Min/Max water
MPa 0.1/0.3 0.1/0.3 0.1/0.3 0.1/0.3 0.1/0.3 0.1/0.3 0.1/0.3 0.1/0.3
pressure
Noise Level dB(A) 50 51 51 55 55 56 56 58
Net Dimensions
mm 1100x445%8 1110x480x850 1110x445x1450
(LxWxH ) 50
Pack Dimensions
mm 1160x530x1010 1160x565x1010 1170x530x1610
(LxWxH)
Net Weight kg 102 107 107 124 124 151 151 160
Gross Weight kg 114 119 119 136 136 168 168 177
1-3

Note: Parameters are subject to change without prior notice. Please refer to the unitnameplate.
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1.2 Structural dimensional drawing

Models: SOL-006HC1, SOL-010HC1/3
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Models: SOL-014HC1/3
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Models: SOL-018HC1, SOL-018HC3, SOL-024HC3
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1.3 Exploded view of the model

Models: SOL-006HC1, SOL-010HC1/3, SOL-014HC1/3

Description

Front Panel
Fan blades
DC fan motor
Fan unit fixing
Obudowa panel lewy
Air heat exchanger
Centre panel
Electronics
Casing top cover
Casing rear panel
Service panel
Housing righ-hand panel
Plate heat exchanger
Water flow sensor
Automatic air vent

10
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Description

Manual valves
Safety valve
Water circulation pump
Water drain valve
Liquid refrigerant tank
Liquid/gas separator
Compressor
Electronic expansion valve
Service valves
4-way valve
Economiser
High pressure sensor
Low pressure sensor
Low pressure switch
High pressure switch
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Models: SOL-018HC3, SOL-024HC3

> ‘ 17
(’si\
'i%“ |
> {E‘ ° e
A
Ca .
L—/
Description No Description
Decorative trim 16 Water circulating pump
Casing right-hand front 17 Casing side panel
Blou-out dcut grill 18 Handle
Housing front panel 19 Housing rear panel
Fan 20 Plate heat exchanger
Fan inverter motor 21 Electronic expansion valve
Fan handle 22 Electric box
Component base 23 Top cover
Expansion tank 24 Evaporator bracket
Compressor 25 External evaporator exchanger
Liquid separator 26 Casing left side panel
4-way valve 27 Separation reinforcment panel
Plate heat exchanger mounting 28 Service valves
Economiser valves 29
Economizer 30

11



1.4 System diagram and performance curve

1.4.1 Schematic diagram of trigeneration refrigeration system
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Fig1-11

Code Name Code Name Code Name
o Economizer imported
1 compressor 15 Gas-liquid separator T5
temperature sensor
o . ) Economizer outlet temperature
2 4-way directional valve 16 DC circulating water pump T6
sensor
3 Plate heat exchanger 17 Manual drain valve T7 Ambient temperature sensor
4 Reservoir 18* Expansion tank (non-standard) T8 Inlet water temperature sensor
. Outlet water temperature
5 Economizer 19* Manual vent valve (not T15
standard) sensor
Filter 1 20 relief valve P1 High pressure pressure sensor
Liquid injection solenoid 21 Automatic exhaust valve P2 High voltage switch
valve
8 Liquid spray capillaries 22 Water flow switch P3 Low pressure pressure sensor
9 Filter 2 23 High pressure maintenance P4 Low voltage switch
valves
Throttle solenoid valve (not ) ) ) )
10* 24 Low pressure service valves EEV Main electronic expansion
standard) valve
Auxiliary throttling capillary ] HIS Auxiliary electronic expansion
11* Tl Coil temperature sensor
(not standard) HOME valve
12 Filter 3 T2 Suction temperature sensor
13 Finned exchanger T3 Exhaust gas temperature sensor
14 Fans T4 Internal coil temperature sensor

12




Description of non-standard models
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Models SOL-006HC1 SOL-010HC3 SOL-014HC3 SOL-018HC3 SOL-024HC3
10 throttle solenoid valve Yes No No No No
11 auxiliary throttling capillary No No No No No
18 expansion tanks No No No No No
19 manual exhaust valve Yes Yes Yes No No
Table 1-5

1.4.2 Working principle of heat pump

The heat pump system is mainly composed of four components: compressor, condenser, throttle device
and evaporator. Its working principle is to use electric energy to drive the compressor to work, compress
the low-temperature and low- pressure gaseous refrigerant into high-temperature and high-pressure
steam, and then condense and dissipate heat in the condenser (plate heat exchanger) to release theheat
into the heat transfer medium (water)., through the heat transfer medium (water)to provide a heat source
to the user end for heating or heating domestic hot water; The condensed medium-temperature and high-
pressure refrigerant is throttled by the throttling device and turned into a low-temperature and low-
pressure liquid, and thenpassed through the evaporator (finned heat exchanger) to the air environment
Heat absorption is vaporized, forming low-temperature and low-pressure gas, which enters the
compressor again to be compressed, thus forming a repeated cycle.

Working principle diagram

| Hot Water Outlet c:n—\

Cool Water In :=>4|

Condenser |

Compressor

l | —

Evaporator

[

Fan Motor

i

EEV

Heat Exchange with Water

Fig 1-12

13

Heat Exchange With Air
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1.4.3 Introduction to heat pump system components

Serial

number

Image

Name

Function
description

DC
inverter
compresso

r

The compressor is the heart of the heat pump system, it is a "steam
pump", the low temperature and low pressure vapor compression
into high temperature and high pressure Vapor, which circulates the

refrigerant through the heat pump system

Plate heat

exchanger

Plate heat exchanger is a type of water-side heat exchanger. Used
as condenser and evaporator, it is a condenser when heating,
condensing the high temperature and high pressure gaseous
refrigerant into a liquidstate with medium temperature and high
pressure, and conducting the condensation heat to the heat exchange
medium (water); When refrigerating, it is an evaporator, which
evaporates a liquid refrigerant with low temperature and low
pressure into a gaseous refrigerant, and
absorbs heat in the heat transfer medium (water) during evaporation.

Finned heat

exchanger

Finned heat exchangers can be used as condensers and evaporators.
When heating, it is an evaporator, which evaporates the liquid
refrigerantat low temperature and low pressure into a gaseous state
to absorb heatin the air. When refrigerating, it is a condenser, which
condenses the hightemperature and high pressure gaseous refrigerant
into a liquid state withmedium temperature and high pressure, and
dissipates the heat into the

air

Reservoir

When the heat pump unit is running, the amount of refrigerant
circulating in the system will change due to changes in operating
conditions or when the cooling capacity is regulated. After setting the
reservoir, the reservoir can be used to balance and stabilize the
amount of refrigerant circulation in the system, so that the heat
pump unit can

always operate efficiently and reliably

Gas-liquid

separator

The refrigerant returning the evaporator to the compressor is
separatedinto gas and liquid, so as to avoid the liquid refrigerant
entering the compressor, destroying lubrication or damaging the

pump body.

14
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Economizer

The economizer is a small plate heat exchanger, its function is to
reduce the exhaust temperature of the compressor, improve the
compression ratio, and improve the operating stability of the heat
pump system at low ambient temperature; By increasing the
subcooling degree of the heat pump system, the intermediate
compression is carried out with the compressor, and the compressor
circulating exhaust volume is improved, thereby improving the
capacity and energy efficiency of the heat pump

unit.

15
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Increase the subcooling degree of the heat pump system, increase

7 Heat recovery the
suction temperature, and improve the capacity and energy
efficiency ofthe heat pump unit
. The throttling pressure relief device throttles the liquid refrigerant
8 Electronic ] ) ] o )
] atmedium temperature and high pressure into a liquid refrigerant
expansion valve )
with low
temperature and low pressure
9 //@5 4-way Change the flow direction of the refrigerant to realize the
) directional | switchingfunction of refrigeration, heating and defrosting
\' k valve
Solenoid valves
: (liquid injection ) )
e ) The solenoid valve is opened and closed to control the flow and
10 solenoid valves, . . . . o
disconnection of the refrigerant in the pipeline
throttle
solenoid
valves)
The role of the high-pressure pressure sensor: high-pressure
protection of the unit, compressor/fan frequency limiting function
Pressure sensors
11 control
The role of low-pressure pressure sensor: low-pressure protection of
theunit, compressor/fan frequency limiting function control, suction
superheat control
High-pressure switch: When the exhaust pressure of the heat pump
system is higher than the protection value of the high-pressure
switch, the high-voltage switch is disconnected, forcing the unit to
1 Pressure switch stop workingand avoiding damage to the unit.
Low pressure switch: When the suction pressure of the heat pump
system is lower than the protection value of the low-pressure switch,
the low pressure switch is disconnected, forcing the unit to stop
working to avoid
damage to the unit.
When the water channel of the heat pump system is cut off or the
13 Water flow switch

flow rate is low, the water flow switch is disconnected and the heat

pump unitstops working
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Automatic
exhaust

valve

Automatically expel air from the water system

17
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When the unit is installed for the first time, a small part of the residual

Manual airin the pipeline cannot be discharged through the automatic
15 = exhaust exhaust valve, at this time, it is necessary to manually unscrew the
valve exhaust valveto remove it, and then manually close the exhaust valve
after elimination.
When the pressure of the water system exceeds the design value of
relief valve the safety valve, the safety valve automatically opens and relieves the
16 pressure, and controls the pressure of the water system not to exceed
the specified design value, which plays an important role in protecting
personal safety and equipment operation
Expansion tank
17 The expansion tank plays the role of buffering pressure fluctuations
andpartial feed water in the water system
The circulating water pump provides power for the transmission of
DC circulating the heat transfer medium (water) in the heat pump water system, and
18 water pump then takes away the heat in the water-side heat exchanger through
the heat transfer medium (water), increasing or lowering the
temperature of the
heat transfer medium (water).
l
@ Outdoor fan (DC The outdoor fan provides strong convection of air during heat
19 motor + blade)

exchangein the fin heat exchanger to enhance the heat transfer

effect.
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Maintenance
valves(high
pressure
maintenance
valves, low
pressure
maintenanc
e

valves)

The heat pump system drains and charges the refrigerant and
evacuatesthrough this valve during maintenance.

Table 1-6
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1.4.4 Performance curve

Rated Test Conditions:
Ambient Temp 7°C/6°C(DB/WB),Water-In/Out Temp 30°C/35°C
Ambient Temp 7°C/6°C(DB/WB),Water-In/Out Temp 47°C/55°C

Heating":
Heating?:

‘9 Solplanet

Cooling: Ambient Temp 35°C/24°C(DB/WB),Water-In/Out Temp 12°C/7°C

SOL-006HC1 Heating performance graph
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SOL-010HC3 Heating performance graph
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SOL-014HC3 Heating performance graph
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SOL-018HC3 Heating performance graph
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1.4.4.1 SOL-024HC1 Heating performance graph
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Chapter 2: Product selection and installation

2.1 Product installation instructions and special precautions

A. The heat pump cooling and heating water system should be a closed system, if antifreeze or
other refrigerant is used, please consult the company;
B. The heat pump unit must be equipped with a filter before entering the pipe, and the mesh of
the filter screen is more than 40 mesh;
C. The filter screen in the filter must be made of stainless steel to avoid impurities entering the
system after the filter screen is corroded and causing scratches to the heat exchanger.
This heat pump adopts non-toxic micro-combustible refrigerant.
1) Lower limit of ignition [LFL %(v/v)]: 14.4
2) Refrigerant ignition point: 648°C .
Use the following steps to confirm the critical concentration and take the necessary
measures.
e Calculate the total volume of refrigerant (A[M*3]) = volume of refrigerant in the plant
+ additional addition.
e Calculate the chamber volume (B[m3]) (as the minimum volume).
* Calculate refrigerant concentration. Prevent excessive concentration. [A/ (A+B) ]<14.4%

3) Install a ventilator to reduce the refrigerant concentration to a critical level. (Regular
ventilation).
4) If regular ventilation is not possible, install a leakage alarm device associated with the

ventilator.

2.1.1 Disclaimer

1. This product must use a copper core power line that meets the required wire diameter to supply
power independently, and the unit needs to have a reliable grounding wire; If the wiring does not
meet the requirements, causing the unit to not work normally, the company is not responsible for
this.
2. When cleaning the unit, it must be stopped, cut off the power switch, if the unit is running live
to clean it, resulting in electric shock and personal safety injury, the company is not responsible for
this.
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3. In winter or when the ambient temperature is below 2 °C, if it is not used for a long time,
please be sure to drain the water in the waterway and water tank to prevent the water from
freezing and expanding, freezing the waterway and water tank and damaging the machine. If the
antifreeze protection of the unit is stopped due to power failure, resulting in freezing crack damage
of the unit, the company is not responsible for this.

2.1.2 Warning

1. Before installation, it should be confirmed that the grid voltage is consistent with the
voltage required by the unit, and whether the through-load capacity of the wire and socket meets
the maximum power requirements.

2. If the standing appliance is not equipped with a power cord and plug, and there is no other
device that disconnects the power supply (its contact opening distance provides full disconnection
under the condition of overvoltage level lll), the fixed wiring connected must be equipped with an
omnipolar disconnect leakage protection device with a contact opening distance greater than 3mm
according to the wiring rules.

3. Please entrust dealers or professionals to install; The installer must have relevant
professional knowledge, and if the installation is wrong, it will lead to water leakage, fire, electric
shock, injury, etc.

4. The auxiliary items purchased locally must use the company's designated products;

5. Please comply with the regulations of the local electrical company when connecting the
power supply; Confirm whether the grounding is correct, if the grounding is not perfect, it may
cause electric shock.

6. When the heat pump unit needs to be moved or reinstalled, please entrust dealers or
professionals to operate; If installed
Imperfect, may cause unit operation failure, electric shock, fire, injury, water leakage and other
accidents.

7. Never modify and repair by yourself, improper repair, will cause water leakage, fire, electric
shock, injury and other accidents, must entrust dealers or professionals to repair.

8. Do not remove any permanent instructions, labels or nameplates on the inside of the heat
pump unit shell or various plates.

2.1.3 Precautions

1. The power supply wiring must be equipped with a leakage protector with a rated current
value not lower than the high operating current of the unit, and the grounding must be reliable
and kept dry to prevent leakage. Please always check whether the wiring is well coordinated, if the
contact is poor, it will cause overheating and burn the device, and even cause fire and other
personal injury accidents;

2. In places where water may splash and on walls, the installation height of the power socket
should not be less than 1.8 meters, and ensure that the water will not splash on the socket, and
cannot be installed in places where children may reach;

3. During the heating period, the pressure relief hole of the pressure safety valve may have

water droplets dripping, which is a normal phenomenon, if there is a large amount of water leakage,
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please find a professional in time to repair, must not block this pressure relief hole, so as not to
cause damage to the heat pump unit, resulting in safety accidents. The drain pipe attached to the
pressure relief hole should be kept at an inclined downward installation in a frost-free environment;

4. If the unit is equipped with a power cord, the special power cord provided by the
manufacturer must be used when the power cord is damaged, and replaced by the manufacturer
or the manufacturer's service organization or similar qualified professional maintenance personnel;

5. If the parts of this machine group are damaged, please hand them over to professionals for
maintenance and use the special maintenance accessories provided by the company;

6. If the heat pump unit is not used for a long time (more than 2 weeks), hydrogen may be
produced in the hot water pipeline system, hydrogen is extremely flammable, in this case, in order
to reduce the danger, it is recommended to turn on the hot water faucet for a few minutes before
using any electrical appliances connected to the hot water system, if there is hydrogen, then when
the water begins to flow, there will be an abnormal sound like air passing through the pipe. Do not
smoke near the faucet or light an open flame during the opening period.

7. Do not stick fingers, sticks, etc. into the air outlet or air inlet. Because the internal wind
wheel runs at high speed, it may be possible
Wounded.

8. When an abnormality occurs (scorched odor), the manual power switch should be cut off
immediately, stop running, and serve with the manufacturer's after-sales service
Get in touch with the Ministry. If abnormal operation continues, it may cause electric shock to
personnel or cause fire.

9. It cannot be installed in places where flammable gases are easy to leak. Once flammable
gas leaks, it may lead around the unit
Catch fire.

10. Confirm whether the installation foundation is firm for long-term use. If the foundation is

not solid, there is a possibility of falling and injuring people.

2.2 Unitinstallation

2.2.1 Heat pump unit installation
Host installation location requirements:

e The main unit can be installed on the ground, roof, special platform, or anywhere else
that is easy to install and can bear the operating weight of the main engine.

e Choose an installation place with good ventilation and smooth exhaust, do not install the
host in a polluted, dusty place, do not approach the fire source, power station and other
facilities and equipment; There can be no open flame or heat source facilities and
equipment with excessive temperature around the host;

e The main engine is as close as possible to the buffer water tank and domestic hot water
tank to reduce heat loss.

e There should be a downspout pipe near the main engine for discharging the condensate
generated during the work, and take thermal insulation and heating measures to prevent
the condensate from freezing and blocking the pipeline;
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e The installation location meets the fire protection requirements; The width of the main
operating channel of the heat pump unit is 1.0~1.2m, and the width of the non-main
channel is not less than 0.8m The distance between the outer outline of the equipment
and the switchgear or other electrical devices is 1.0m;

e When the units are installed next to each other, the distance between the two units is
maintained at 1.0~1.2m, and the base height of the heat pump unit is more than 0.1m
higher than the ground.

e Theinstallation base height of the unit shall not be less than 150mm, and shall be greater
than the local snow thickness.

e Set the switch cabinet, control cabinet, etc. in the vicinity of the unit and arrange it
centrally.

e Shock absorbers must be installed at the bottom of the unit to prevent vibrations from
reaching the building.

e The inlet/outlet of the group and the water system supply and return pipes must be
flexibly connected to prevent vibration from spreading from the unit to the building.

2.2.2 Installation of auxiliary water pumps

T16

EH1

sv1

%o
il

[FFFRHAT

X

£

Fig 2-1

Note: For details of the legend description, see Chapter 3.4.1 System Legend Description
Comparison

Installation conditions: hot water mode, such as the use of coil water tank for secondary
heat exchange heating hot water, the resistance along the way is too large, resulting in the
unit reporting water flow switch failure can not be turned on normally, the specific selection
needs to be calculated according to the pipeline and the coil of the hot water storage tank.

Installation location: The auxiliary water pump Pc circulates the inlet pipe in the hot
water tank, and the control signal is connected from the unit.
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2.3 Installation of pipes; Water pressure commissioning; Pipe insulation
requirements

2.3.1 Distribution line installation system diagram

2.3.1.1 Schematic diagram of waterway system installation

R N R i

Fig 2-2
Note: For details of the legend description, please refer to Chapter

3.4.1 System LegendDescription Comparison

(1) The same program running pipe is conducive to uniform distribution of water flow;

(2) The system must be equipped with an automatic water replenishment valve, and the
highest point of the water system must be equipped with an automatic exhaust valve;

(3) The drain valve is installed at the bottom of the pipeline, which is conducive to drainage;
(4) The automatic exhaust valve is installed at the highest part of the system pipeline, and the
water pipe at the installation must have an expanded diameter;

(5) Normal working water capacity can ensure normal defrosting in winter (ensure that the
water capacity per KW exceeds 10L);

(6) The unit is equipped with a water flow switch, which does not need to be installed during
installation;

(7) In order to facilitate the maintenance of the unit, the outlet pipe of the unit needs to be
installed with a pressure gauge;

(8) If the floor heating adopts chamber temperature control, and the number of collector and
distributor circuits in the smallest area is less than or equal to 2, a differential pressure bypass
valve is installed according to the schematic diagram;

(9) If the unit is not operating in winter, the water inside the system must be drained to

prevent freezing of pipelines or components.
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(1) When the water quality is poor, it will produce more scale and sediment such as sand.

Therefore, the water used must be filtered and softened with a water softener before flowing

into the water system;

(2) Before the use of the unit, the water quality should be analyzed, such as PH value,

conductivity, chloride ion concentration, sulfur ion concentration, etc. The following are the

water quality standards applicable to this unit.

PH value Total hardness | Conductivity Sulfur ions Chloride ions Ammonia
ions
7~8.5 7~8.5 7~8.5 7~8.5 7~8.5 7~8.5
Sulfate Sulfate Sulfate Sulfate Sulfate Sulfate
<50ppm <30ppm <0.3ppm No No /
requirements | requirements
Table 2-1

2.3.1.3 Waterway system installation steps

1. Install all water pipelines;
2. Water pipeline pressure retention leakage detection;

3. Clean the water pipeline.

2.3.1.4 Water line replenishment and pipe emptying steps

1. First open the exhaust valve on the water distributor and all valves;

2. Replenish water at the pipeline water refill port;

3. Inthe process of replenishing water, it is necessary to observe the exhaust valve, whether
the drain valve has water overflow, if there is water overflow, it means that the water in the system
has been filled;

4. Close the exhaust valve, and then look at the water pressure gauge, if the pointer is
greater than 0.15Mpa, you can close the water replenishment valve and the waterway emptying is

completed.

2.3.2 The hydraulic test of hydraulic pressure debugging shall comply with the following

regulations
Before the test, the pipeline should be fixed, the joints should be exposed, and the water

distribution appliances should not be connected;
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1. The pressure gauge is installed at the lowest point of the test pipe section, and the pressure
accuracy is 0.01Mpa;

2. Slowly fill the pipeline with water from the lowest part of the pipe section, fully exclude the
air in the pipeline, and carry out the water tightness test;

3. Slowly boost the pipeline, and use a manual pump for booster boosting, and the boost time
is not less than 10min;

4. After the pressure is boosted to the specified test pressure, the pressure is stabilized for 1
hour, and the pressure drop shall not exceed 0.06Mpa;

5. In the state of 1.15 times the working pressure, the pressure is stabilized for 2 hours, and the
pressure drop shall not exceed 0.03Mpa;

6. During the test, there shall be no leakage at each connection;

7. Allow two make-up pressures within 30 minutes to rise to the specified test pressure.

2.3.1.6 Pipe insulation requirements

1. All hot water pipes must be wrapped with thermal insulation materials;

2. Wrap the insulation pipe flat on the hot water pipe and then wrap the cable tie;

3. Wrap the insulation skin (such as thin aluminum plate, aluminum foil, etc.) on the pipe that
has been wrapped with the insulation pipe;

4. The wall thickness of the insulation pipe should be reasonably selected according to the local
climate, and the DN20 pipe uses insulation cotton with a thickness of more than 10mm; Finally,

wrap a layer of wrapping tape on the insulation cotton.

2.4 Electrical wiring considerations

1. The outdoor special power cord should be used, and the power supply voltage should meet
the rated voltage requirements;

2. The power supply line of the unit must have a grounding wire, and the power ground wire
must be reliably connected with the external grounding wire, and the external grounding is
effective.

3. The user's incoming power supply must be installed with a leakage protection device.

4. The wiring construction must be connected by a professional installation technician according
to the circuit diagram.

5. The arrangement of power line and signal line should be neat, reasonable, and cannot
interfere with each other, and at the same time do not contact with the connecting pipe and valve
body to ensure that the minimum distance between strong and weak electricity is more than
25mm.

6. The wire controller should be installed in a place where it is easy to observe the operation,
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and should not be installed in a place with water and moisture.

7. Each connecting cable in the host is installed at the factory, and the user does not need to
connect again, just check whether the connecting cable is connected normally, whether it is
damaged or falling off.

8. The line connecting the temperature probe and controller is not long enough, and the
connection can be appropriately extended, and the total length does not exceed 20 meters. Note
that the connection should be firmly bandaged and waterproof and insulated.

9. High-voltage side cable: unit power line, water pump power line, electric heating power line,
solenoid valve power line, etc. need to use anti-aging, corrosion-resistant power cord suitable for
outdoor power line (HO7RN-F type or higher).

10. Users need to equip their own power cord, please choose copper core power cord, copper
core power cord wire diameter should not be less than the following specifications; If the user's
power distribution capacity is insufficient or the outdoor power cord (copper core wire) is not
configured as required, resulting in the unit not being able to start or operate normally, the

company shall not be responsible for the corresponding responsibility.

Important: Always ensure that the heat pump power supply is in a disconnectedstate before
proceeding with any electrical installation work.

A WARNING

This unit is required reliable earthing
before usage, otherwise might cause
death or injury

Electrical specifications recommended

SOL- SOL- SOL- SOL- SOL- SOL- SOL- SOL-024HC3
006HC1 010HC1 010HC3 014HC1 014HC3 018HC1 018HC3
230V/5 400V/3N~ 400V/3N~ 400V/3N~
Power supply / 230V/50H / 230V/50H / 230V/50H / 400V/3N~50
0 50 50 50
V/Hz z z z Hz
Hz Hz Hz Hz
Maximum power 2.71 3.83 3.83 6.20 6.20 7.50 7.50 10.00
KW
Maximum current 12.00 17.00 6.50 27.50 10.50 35.00 13.00 17.00
A
Air switch A 16 25 16 40 16 50 20 25
The minimum
wire 3*13A
3*12AWG | 5*14AWG | 3*10AWG | 5*13AWG | 3*9AWG | 5*12AWG 5*11AWG
diameter of the WG
power supply
AWG
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2.5 Room heat load calculation

2.5.1 Basic Requirements
The heat load of the winter heating system shall be determined based on the heat lost and obtained from the

building below:

1) heat consumption of the envelope;

2) Heat consumption of cold air that penetrates into the room from the gaps in the exterior doors and

windows;

3) Heat consumption of cold air entering the room through the outer door when the outer door is opened;

4) Ventilation heat consumption;

5) Heat lost or acquired through other means.
Note: The amount of heat dissipation that is not often used when calculating the heat load can not be calculated;
Frequent and unstable heat dissipation should be used as an hourly average. At present, the area of residential
buildings is getting larger and larger, the heat generated inside the unit building area is different, and the heat
dissipation of cooking, lighting, home appliances, etc. is intermittent, and this part of the free heat can be used
as a safe amount and is not considered when determining the heat load. The heat dissipation of larger, more
constant heat dissipation objects in public buildings should be taken into account when determining the heat
load of ventilation systems.

Simple estimation of heat load

Heating loads can be recommended according to the table below:

Climatic conditions

Warm climate zone

Average climate

Cold climate zone

Calculate the climate temperature °C 7 0 -12

Enclosure insulation not be not be not be

Heating load (W/m’). 80-100 40-60 100-120 40-60 120-150 40-60
Table2-3

Note: This thermal index has included the heat loss of the pipe network, accounting for about 5%;
Note: The load of some special places (such as glass wall exhibition halls, etc.) should be increased as
appropriate to ensure the effect.

When calculating the heat load of the comprehensive ground radiant heating system, the value of the
indoor calculated temperature should be 2 °C lower than the indoor calculated temperature of the convection
heating system, or 90%~95% of the total heat load calculated by the convection heating system. Suitable design
room temperature is 20°C.

When floor radiation is used for local district heating of the room and other areas are not heated, the heat
dissipation required for floor radiation can be determined by the heat dissipation required for comprehensive
radiant heating, multiplied by the calculation coefficient of Table 1-2 "Calculation coefficient table of heat

consumption of radiant heating in local areas".
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Table of calculation coefficients for heat consumption for radiant heating in local areas

The ratio of the heating area to the total area of the room 20.75 |0.55 |04 0.25 |<0.20

Calculate the coefficients 1 0.72 |0.54 1|0.38 |0.3

For rooms with a depth greater than 6m, it is advisable to divide 6m from the outer wall, calculate the
heat load and arrange the heating parts separately.

The heat transfer heat load of the ground should not be calculated when laying the floor of the building where
the heating components are laid.

When the height of a room with floor heating (excluding stairwells) is greater than 4m, the height
surcharge rate should be calculated based on the sum of the basic heat consumption and the additional heat
consumption of the orientation, wind power, and external door. Every 1m higher should be added 1%, but the
maximum additional rate should not be greater than 8%.

Floor heat dissipation and system heat supply calculation According to the room heat load, the radiant
heat dissipation of the room floor can be calculated. (Calculate the geothermal pipe spacing for laying heating
pipe ground area, water temperature, indoor temperature, etc.).

Amount of heat dissipation required per unit floor area:

Q1=Q-Q2
Formula g1 - heat dissipation per unit floor area (W/m*);

Q1 - the effective heat dissipation required upwards in the room (W);
Fr - the floor area (I°) in the room where heating components are laid;

B - consider the safety factor of furniture and other occlusion (recommended value 1.1-1.2);

Q- room heat load (W), it can be calculated according to the recommended value of Table 1-1;

Q2 - heat dissipation loss from the floor of the upper room downward (W);

For a fully ground heating room, the heat dissipation per unit area of the ground and the interior design
temperature should be within the appropriate range for the average surface temperature required by the room,
and should not be higher than the maximum limit of 28°C. When the calculated local surface temperature is
too high, the following measures can be taken:

Improve the thermal performance of the building envelope;
additional heating equipment;

Under the condition of satisfying comfort, appropriately reduce the indoor calculation temperature.

2.5.2 Water system design
Precautions for central heat source heating:

For residential buildings using centralized heat sources, the design of the heating system in the building should
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meet the following requirements:
It should be in the form of a separate system with a shared riser.
The same riser should be connected to indoor systems with similar loads.
The number of households connected by a pair of shared risers on each floor should not exceed 3, and
the total number of indoor systems connected by shared risers should not exceed 40.
The supply and return pipes connected to the indoor system of the common riser should be set up with
shut-off valves respectively, and one of the shut-off valves should have an adjustment function, and a static
balancing valve should be used.
Shared risers and separate household shutdown regulating valves should be installed in pipe wells or small
rooms in outdoor public spaces.
The primary water distributor, water collector of each household, and heat exchanger or water mixing device
if necessary, should be installed indoors.
Stand-alone heat source heating considerations
For indoor systems with independent heat sources, the flow rate and head of the circulating water pump
should meet the needs of the indoor heating system;
The constant pressure value of the system should meet the pressure bearing requirements of the heating

pipe or prefabricated light and thin heating plate.

2.5.3 Water divider and water collector configuration principle

The length of each loop connected to the same pipe diameter of the same water distributor and water
collector should be close;

When laying heating tubes on site, the length of heating tubes in each loop should not exceed 120m;
The total length of the supply and return pipes of each transmission and distribution pipe of the
prefabricated light and thin heating board should not exceed 50m;

When the length of each loop is large, it is advisable to use heating tubes with different pipe diameters,

or set up balancing devices on each branch loop.

2.5.4 Selection of floor heating heat pump units

1. Calculate the heat load of the room design

Room design heat load = additional coefficientx floor heating area x heat load

The additional coefficient is the ratio of the floor heating area to the total room area, which is selected

according to the table below:

The ratio of heating area to total room area >0.55 | 0.4-0.55 | 0.25-0.4 | <0.25

Additional coefficients 1.0 1.3 1.35 1.5
Table2-5

Note: The additional coefficients in the above table are standard recommended values, and specific

adjustments should be made according to the actual situation in the actual project.
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2. Check the heat dissipation of the floor

According to the above calculation of the floor heat dissipation, the deviation from the room design heat
load should not exceed 5%. The main purpose is to calculate whether the heat dissipation meets the heat load
of the room when the floor surface temperature does not exceed the limit.

3. Determine the heat source heating load

The heat source heating load is the sum of the heat dissipation of the ground and the heat loss of the
ground downward or soil. Downward heat loss refer to Schedule A.

4. Selection of type spectrum

According to the performance curve of 1.5.4 of the type spectrum, multiply the safety factor of 1.1~1.2 to

select the appropriate unit.

5. Selection of auxiliary accessories for floor heating

5.1 Circulating water pump

Basic principles:

1) It should meet the larger value of the flow rate and head required by the system's design heating
condition in winter and refrigeration condition in summer.

2) When the head of the supporting water pump of the unit used is less than the system resistance, the

series water pump should be added.
3) Select the most unfavorable water system loop, carry out hydraulic calculation, and select the circulating

water pump according to the total head loss, considering the margin.

5.2 Pump head

To calculate the resistance loss of the buried pipe for floor heating, select the head of the pump. The

hydraulic calculation formula of floor heating plastic pipe is:

P B &Py, RIEP;

A Resistance calculation along the way

BPy B R*/

B Local resistance calculation

2
2p; Blv

2

The above can be calculated in detail according to the hydraulic calculation table to find out the relevant

parameters.
It can also be estimated by the following formula:

Head H=K* (height difference between pipelines h(m) + unit water side pressure loss + longest pipeline
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length (m)* 0.07)

Remark:

1) Kisthe safety factorvalue 1.1-12; Take 1.1 for single-channel water systems and 1.2 for multi-channel
water systems

2) Water-side pressure loss unit k P a, 10kPa=1m (H20) head;

3) When the unit has its own pump, the auxiliary pump lift should be subtracted from the pump head of

the corresponding unit according to the calculated value

5.3 Flow rate of the pump

The floor heating pump is selected according to 1.2 times the total flow rate of the system.

5.4 Expansion tank

Basic requirements: rust proof, suitable for water/glycol (up to 30%) solution.
General specifications:

Expansion tank specifications

Volume (L). 2 4 5 8 12 18 19 20
Preset pressure (bar). i5~|15~|15~|15~|15~|15~ |15 ~ |15 ~
Maximum pressure (bar). 10 10 10 10 10 10 10 10
Interface pipe diameter 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4” 3/4”
Maximum operating temperature | 70 70 70 70 70 70 70 70
Table2-6

Calculate the selection:

Cxe
\.illl— —
’ i+
P2+1
Formula:

V: Volume of the expansion tank, unit: L

C: The total capacity of water in the system (including boilers, pipes, radiators, etc.), unit: L

e: The coefficient of thermal expansion of water, see Appendix B of the expansion coefficient table of water at
different temperatures.

P1: The pre-charge pressure of the expansion tank, unit: bar, this pressure cannot be lower than the system
static pressure at the installation point of the expansion tank.

P2: The highest pressure at which the system operates (i.e. the starting pressure of the safety valve in the
system), unit: bar,

The height difference between the expansion tank and the safety valve needs to be considered.
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Note: All pressures in the above formula are relative pressures (that is, gauge pressure), and the selection
principle is to choose large rather than small.

Expansion tank installation schematic

Unions Valve 2

Valve 1

Fig 2-3
5.5 Filter

The water filter must be installed at the water return port of the heat pump unit, which can reduce the
impurities in the pipeline entering the filter and protect the normal energy-saving operation of the unit.
Basic requirements: the material is brass or stainless steel, brass is recommended, the filter is stainless steel,

and it is suitable for water/glycol (up to 30%) solution.

General specifications:

Filter specifications

Interface pipe diameter 1” F 1.1/4” F 1.1/2” F 2" F
Number of filter meshes 40 40 40 40
Table 2-7

Selection suggestion: The role of the filter is to collect the materials in the system and avoid the materials
affecting the normal operation of the system. The larger the number of filter meshes, the finer the particle size
of the material, and the smaller the mesh number, the larger the particle size of the material. The diameter of
the filter should be consistent with the outer diameter of the main water supply pipeline of the system or one
specification larger than the outer diameter of the pipeline.

Installation suggestions: the filter must choose the appropriate position, the water flow direction of the
system must be consistent with the direction of the arrow on the filter, for the filter with the sewage valve, the
sewage valve must be down, incorrect installation will lead to the inability to remove the garbage in the filter
screen through the sewage valve, and these garbage long-term retention in the filter screen will lead to a
decrease in the effective area of the filter screen , and the water resistance generated by the filter screen will

increase. The water flow of the system is reduced.
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5.6 Relief valve

Safety valves are generally installed in thermal systems such as air conditioners, boilers, heat pumps, etc. and
are generally installed at the return end of the system.
Basic requirements: Brass or stainless steel, suitable for water/glycol (up to 30%) solutions.

General specifications:

Safety valve specifications

Interface dimensions 1/2"MF 1/2"FF
Set the pressure (bar). 1.5/2.5/3 1.5/2.5/3
Table2-8

Selection suggestions: the safety valve in the system to play a role in safety protection, when the system
pressure exceeds the specified value, the safety valve opens, part of the hot water in the system is discharged
from the system, so that the system pressure does not exceed the allowable value, so as to ensure that the
system does not have an accident due to excessive pressure. The set pressure (starting pressure) of the safety
valve is consistent with the maximum working pressure of the system. Generally, the parameters provided by

the equipment provider can be referenced.

5.7 Electric 3-way valve
Basic requirements: Brass, stainless steel or plastic, suitable for water/glycol (up to 30%) solutions.

Selection suggestions:
Wiring mode: three wires and two controls;
Drive voltage: AC220V
Action time: 15s
Medium temperature: 2-95°C
Nominal pressure: 1.6Mpa

Wiring schematic:

7

Slose :\0 Null Line(N)
0 L Fire Line(l)

Open

0

-3

% Control Switch

=2 \

s

o Blue

Brown

Green and Yellow

Fig2-4
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5.8 Make-up valve (manual or automatic)

Basic requirements: Brass or stainless steel, suitable for water/glycol (up to 30%) solutions.
General specifications:

Make-up valve specifications

Interface dimensions 1/2"MF 1/2"FF 3/4"M1/2"F 3/4"M1/2"M
Maximum inlet pressure (bar). 3 3 3 3
Pressure regulation range (bar). 0.3~3 0.3~3 0.3~3 0.3~3
Factory-preset pressure (bar). 1.5 1.5 1.5 1.5

Table2-9

Selection suggestions: The pressure setting of the automatic water filling valve is higher than the static
pressure of 0.3bar, but the set value needs to be lower than the water replenishment pressure (inlet pressure),
otherwise it cannot be replenished normally.

5.9 Exhaust valve (manual or automatic (recommended))
Basic requirements: Brass or stainless steel, suitable for water/glycol (up to 30%) solutions.

General specifications:

Exhaust valve specifications

Interface dimensions 1/4"M 3/8"M 1/2"M

Maximum working pressure (bar). 8 8 8

Maximum operating temperature (). 90 90 90
Table2-10

Selection suggestions: Because water is usually dissolved in a certain amount of air, and the solubility of
air decreases with the increase of temperature, so that the water gradually separates from the water during
the circulation process, and gradually gathers together to form large bubbles or even gas columns, because
there is water supplementation, so there is often gas produced. During the operation of the heat pump system,
many adverse effects caused by the gases released by the water during heating, such as oxygen, will damage
the system and reduce the thermal effect, and these gases will have many adverse consequences if they cannot

be discharged in time.

5.10. Buffer tank selection

The plumbing system needs to consider the influence of the system water capacity on the stability of the
system, and the biggest influencing factor for the air source heat pump heating system is the defrosting of the
unit in winter. The defrosting time of the air source heat pump unit is 3-8min, and the defrosting time is taken
4min to calculate the volume of the energy storage tank, and when running in winter, the defrosting time of

the host is 4min, and the water supply temperature is allowed to be reduced not to exceed 3°C.
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Install a buffer tank on the water system return main to buffer the water system temperature fluctuations.

The buffer water tank adopts the pressure-bearing type, the maximum working pressure is > 7bar, and the

nozzle size is according to the main pipe size.

Selection calculation:

Total water volume in the heating system:

V1=Q*t/(C*AT)

In the formula:

Q------- Customized heat for the unit, unit kW;
AT - water temperature drop, unit °C, generally take 3 °C;
t---—-- the defrosting time of the unit, take 240s

C--—--- the specific heat of water is 4.2 (kJ / (kg-°C)).

The amount of water in the heati
V2=r*d?*L/4000

| — is the pi constant, ta

d------- inner diameter of pipeline, unit m;

ng line:

ke 3.14;

L------ The total length of the pipeline, subject to the actual engineering installation, unit m

Buffer tank capacity V=V1-V2

table for buffer tank selection

Model BLN-006TB1 | BLN-010TB1/3 | BLN-014TB1/3 | BLN-018TB1/3 | BLN-024TB1/3
The recommended capacity | 50-70 80-100 100-150 150-200 200-250
of the heating water tank is L
Table2-11
5.11. Hot water tank selection
Hot water tank capacity calculation,
V=Q*t*3600/(C*AT)
Formula:
Q--—-—-- Customized heat for unit amount, unit kW;
t - Unit heating timel-2h, Itisrecommended totakel.5h, to prevent affecting hot water or heating use;

AT ----- Hot water temperature difference, unit °C, generally take 40 °C;

C---- Specific heat extraction of water 4. 2 (kJ / (kg-°C) )

V--mm-- Tank volume, unit L

5.12. Hot water tank inner coil selection

Household hot water is usually heated by built-in coil, so the specification selection of the inner coil directly affects

the heating effect and the reliability of the unit.
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The specifications of the built-in coils are shown in the table below:

Material Stainless steel SUS316L 20# steel + outer surface enamel

Pipe Light tubes | 22 28 32 22 28 32

diameter | Bellows 22 28 32 / / /
Table 2-12

Selection calculation: According to experience, the heat exchange q per unit area of the light tube is 3kW., The
heat exchange q per unit area of bellows is 6KW
S=Q/q
Formula: Sisthe outer surface area of the inner coil unit m*;
Q customizes the thermal capacity for the unit;
g is heat exchange kW/m’ per unit area
Coil length L=S/(rt*d).
Formula: Sisthe outer surface area of the inner coil unit m’;
Tt is the pi constant;
d is the diameter of the tube in m
Calculate the appropriate tube length according to the above formula.
Note: If the bellows inner coil is used, the resistance loss of the water system increases, please pay attention to the reaso

of the circulating water pump.

5. 13. Water pump connection Fig :

) [} A [} )
I L S/ I
| E I ] |
: : : ‘(:ellowlle
reen
| Yellow/Green | | Ground Line
G dLi
\) N N\
/

L
;

380Vac /

Water Pump(Single Phase) Water Pump(Three Phase)
Water pump wiring diagram Fig 2-5

220Vac |
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Selection: Circuit breaker (C/D series) rated current= 1.2* rated current of water pump
Copper core power cord: 1.5mm2 below 5A

5A~12A choose 2.5mm?2

12A~20A choose 4mm2

5.14. Water quality requirements (refer to the "Technical Regulations for Water Quality and Anti-corrosion of
Heating and Heating Systems").:

Requirements for water quality Replenish water Circulating water
Suspended solids mg/I <5 <10
Steel equipment 10-12
PH(25°C) Copper equipment >7 9-10
Aluminum equipment 8.5-9
Total hardness mmol/L <6 <0.6
dissolved oxygen mg/L - <0.1
Oil content mg/L <2 <1
Steel equipment <300 <300
CL-m g/l AISI 304 stainless steel <10 <10
AlISI 316 stainless steel <100 <100
Copper equipment <100 <100
Sulfate SO3- Aluminum equipment <30 <30
mg/L - <150
Totaliron 3050 - <0->
Aluminum equipment <0.1
So so - <0.5
Total copper
Aluminum equipment <0.02

1. During the operation of the heat pump unit, it is necessary to regularly (it is recommended to sample
and analyze the water quality every six months), if the water quality is not up to standard and the heat
exchanger and pipeline are damaged, all the consequences shall be borne by the user;

2. Precautions for adding antifreeze (it is strictly forbidden to use strong corrosive antifreeze such as
methanol blending liquid).

1. When choosing antifreeze, pay attention to comparing the local lower temperature to ensure that
the freezing point of the antifreeze is lower than the outdoor temperature;

2. In the process of adding, the amount should be appropriate. Antifreeze is mostly corrosive, and
excessive use will affect the heat exchange performance of the unit, so in the case of meeting the antifreeze
performance, the lower the concentration, the better.

3. Do not mix. Try to use the same brand of antifreeze, even if the main components of different

models of antifreeze are the same, their additive formulas will be different, and they should not be mixed,
43



so as not to start chemical reactions, precipitation or bubbles.

Q‘} Solplanet

4. Pay attention to the time of use. Generally speaking, the use time should not be too long, and need

to be replaced regularly, it is recommended to change once a year, use pure water in summer, and change

new antifreeze in winter

2.6 Waterway freeze protection

Icing can cause damage to the circulatory system. Since outdoor units may be exposed to sub-zero

temperatures, care must be taken to prevent the system from freezing. All internal liquid circulation

components are insulated to reduce heat loss. On-site piping must also have additional insulation.

In the event of a power failure, the freeze protection of the device itself fails. Due to the possibility of

power outages when unattended, suppliers recommend using antifreeze in water systems.

Ensure that the concentration of ethylene glycol injected into the water system is shown in the table below,

based on the minimum expected outdoor temperature. When glycol is added to the system, the performance

of the unit will be affected. The correction factors for system unit capacity, flow, and pressure drop are listed in

the table
Ethylene glycol Correction factor Freezing point
concentration (%). Cooling capacity Power input | Water resistance stream ec"
0 1.000 1.000 1.000 1.000 0
10 0.984 0.998 1.118 1.019 -4
20 0.973 0.995 1.268 1.051 -9
30 0.965 0.992 1.482 1.092 -16
Table 2-14
Propylene glycol Correction factor Freezing point
concentration (%). Cooling capacity Power input | Water resistance stream ec"
0 1.000 1.000 1.000 1.000 0
10 0.976 0.996 1.071 1.000 -3
20 0.961 0.992 1.189 1.016 -7
30 0.948 0.988 1.380 1.034 -13
Table 2-15

Uninhibited ethylene glycol becomes acidic under the influence of oxygen. The purity of copper and higher

temperatures accelerates this process. Uninhibited acidity can attack metal surfaces, forming galvanic corrosion

batteries that can cause serious damage to the system. This is extremely important:

1. Water treatment is performed correctly by qualified water experts.

2. Select ethylene glycol containing corrosion inhibitors to offset the acid formed by ethylene glycol oxidation.

3. If a household hot water tank is installed, only propylene glycol is allowed. In other devices, the use of

ethylene glycol is also possible.

4. Do not use automotive ethylene glycol, because their corrosion inhibitors have a limited life and contain
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silicates, which will pollute or block the system;
5. Galvanized pipeline is not used in ethylene glycol systems because it may cause precipitation of some
elements in ethylene glycol corrosion inhibitors;

6. Ensure that ethylene glycol is suitable for the materials used in the system

Chapter lll: Electrical Operations

3.1 Control:
3.1.1 Stop running

The shutdown occurs for the following reasons:
1. Abnormal shutdown: In order to protect the compressor, if an abnormal state occurs, the controller
interface will display the system error code.

2 . When the set temperature is reached, the system stops running.

3.1.2 DC Pump Control (PWM)

1. When the unit is turned on, the water pump P_a turned on; When the unit reaches temperature and stops,
it is controlled as follows:

When the P_a pump runs 100% duty cycle full on for 2 minutes, enter the pump speed regulation, when the
temperature difference > P99+3 or the water flow < P163, the output of the P_a pump is opened by 2%/40S,
when the temperature difference is < P99-1 and the water flow >P163, the output of the P_a pump is
reduced by 2%/40S:

(1) Factory parameter P28 = 0: When the water pump is stopped at the end of the temperature, the pump
speed is reduced to 30%, and the water flow meter or water flow switch signal is not detected.

When there is a power on signal, the speed of the water pump rises to 99%, and the water flow or water flow
switch is detected after 30 seconds.

(2) Plant parameter P28 = 1: When the temperature is stopped P_a the water pump stops after the
compressor stops for 60s; Run 2 minutes every 10 minutes;

(3) Plant parameter P28 = 2: when the refrigeration reaches temperature P_a the water pump continues to
run, and other modes run according to P28 = 1;

(4) Plant parameters P28 = 3: when the refrigeration and heating reach temperature P_a the water pump
continues to run, and other modes run when P28 = 1;

(5) Plant parameters P28 = 4: when the floor heating reaches temperature P_a the water pump continues to
run, and other modes run according to P28 = 1;

2. When the unit is turned off, the water pump stops after the compressor stops for 60s;

3. When the water flow switch of the unit is disconnected or the water flow is too low to protect EO3,
the P_a water pump stops;

4. During the defrosting process and antifreeze mode P_a the water pump is kept fully open;
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3.1.3 Boot Control

Compressor starting conditions

After the press starts, it must meet the forced operation for 3 minutes (parameter P103) to allow the constant
temperature shutdown/combination mode switching, and the compressor will not be turned off due to the

change of inlet water temperature T8/hot water tank temperature T16 within 3min after starting.

1. Heating mode * or floor heating modeA

When [P116] = 0, press the inlet water temperature T8 to start and stop

The external environment temperature > heating start limit [P106] 30 °C, the unit is not allowed to start,
otherwise it is judged according to the following:

Unit inlet water temperature T8<<Heating set temperature-Return difference value [P26] or [P27], have
the ability to demand, must start the unit;

When the parameter [P37] =0, the inlet water temperature of the unit T8 > the set temperature of heating,
and the press is running continuously at the lowest frequency for > 5min, and the unit reaches temperature
and stops;

When the parameter [P37] = 0, the inlet water temperature of the unit is T8> the heating setting
temperature is +3, and the unit stops at temperature;

When the parameter [P37] = 1, the inlet water temperature of the unit is T8> the heating setting
temperature is +0, and the unit reaches temperature and stops;

When [P116] = 1 according to the outlet water temperature T15 start and stop, the rest is the same as
above.

Starting conditions: outlet temperatureT15< set temperature for heating-Return differential temperature-
ATDT=Difference before shutdown (take absolute range:1<DT<12), and the outlet temperatureT15< set
temperature for heating;

When P26 and P27 are set to 0, the differential temperature = X/10, X = inlet water temperature T8, range
value 2 < start-stop return difference <5

For example: before shutdown, 35 °C inlet water temperature T8, return difference temperature ==35/10
= 3.5 °C, the calculated value is rounded, and the actual return difference is calculated according to 3 °C

Before shutdown, 60 °C inlet water temperature T8, return difference temperature ==60/10=6 °C, the
actual start-stop return difference is calculated according to 5 °C (range value maximum 5 °C)

2. Hot water modem

(1) , external ambient temperature T72 hot water starting limit [P107] 50 °C, the unit is not allowed to start,
otherwise according to the following judgment:

(2), hot water tank temperatureT16Set the temperature < hot water-Return difference value [P96], havethe
ability to demand, must start the unit;

(3) The temperature of the water tank of the unit is T162 the hot water setting temperature, and the unit
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is stopped at the temperature;

3. Refrigeration mode”™

1. The external ambient temperature T7< refrigeration starting limit [P105] 15 °C, the unit is not allowed to
start, otherwise it is judged as follows:

2. The inlet water temperature of the unit T8> refrigeration setting temperature + return difference value
[P26], the unit must be started;

3. When the parameter [P37] = 0O, the inlet water temperature of the unit T8 < the set temperature of
refrigeration, and the press runs continuously at the lowest frequency for = 5min, and the unit stops at
temperature;

4. When the parameter [P37] = 0, the inlet water temperature of the unit T8 < the refrigeration setting
temperature -3, and the unit stops at temperature;

5. When the parameter [P37] = 1, the inlet water temperature of the unit T8 < the refrigeration setting
temperature is -0, and the unit stops at temperature;

When [P116] = 1 starts and stops according to the outlet water temperature T15, the starting condition

increases "outlet water temperature T15> refrigeration setting temperature + return difference temperature +

AT,

AT = difference before shutdown (take absolute value), and the outlet water temperature T15>5°C" is the
same as other controls.
When P26 and P27 are set to 0, the return difference temperature = 5-X/10, X = inlet water

temperature T8, the range value is 2< the start-stop return difference <5

3. 1. 3.2 Compressor shutdown conditions

1. The outdoor unit has a shutdown failure;

2. The outdoor unit receives the shutdown command;

3. Forced shutdown instruction when the unit is changed to mode;

4. The unit has no capacity to demand, and the temperature is stopped.

If any of the above conditions are met, the compressor operation is stopped.

3.1.3.3 Compressor operating frequency control

1. The compressor starts to 45HZ for 3 minutes of operation, and then switches to the automatic control
frequency.

2. Compressor frequency reduction or normal shutdown control: the compressor frequency is reduced to
30Hz in a cycle of 1HZ/1 second, and then stop running.

3. After compressing and turning off the machine, it must be delayed for at least 3min to open, and there

is no 3min delay in the first power on;
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3.1.3.4 Compressor temperature shutdown control mode

1. Heating mold type

6.3.4.1 . When the parameter [P37] =0, the outlet water temperature T15 or the inlet water temperature T8
> the heating setting temperature, and the press is running continuously at the lowest frequency for >5min,
the outlet or inlet water temperature > the heating setting temperature +3, and the unit is stopped;

6.3.4.2 . When the parameter [P37] = 1, the outlet water temperature T15 or the inlet water temperature T8
> the heating setting temperature, and the unit is stopped;

6.3.4.3 < When the parameter [P37] = 2, the refrigeration is controlled according to the parameter [P37] =0,

and the floor heating is controlled according to the parameter [P37] = 1;

2. Hot water mode

When the hot water tank temperature T162 hot water set the temperature, the unit stops, and there is no

constant temperature mode.

3. Refrigeration mode

6.3.6.1. When the parameter [P37] =0, the outlet water temperature T15 or the inlet water temperature T8
< the refrigeration set temperature, and the press is running continuously at the lowest frequency for 25min,
the outlet or inlet water temperature < the refrigeration setting temperature +3, and the unit is stopped;
6.3.6.2. When the parameter [P37] = 1, the outlet water temperature T15 or the inlet water temperature T8
< the refrigeration setting temperature, and the unit is stopped;
6.3.6.3. When the parameter [P37] = 2, the refrigeration is controlled according to the parameter [P37] =0,
and the floor heating is controlled according to the parameter [P37] =1

Note: When the parameter P116=1, the unit is controlled according to the outlet water temperature T15,
and when the parameter P116=1, the incoming group is controlled according to the inlet water temperature
T8.

3.1.4 High temperature sterilization

(Parameter P140=0 is effective when electric heating of hot water is enabled).
Only effective in hot water mode, sterilization function selection: [L12] =0, automatic; [L12] =1, disabled; [L12]

=2, manual.

1. When selecting Automatic Control, it will automatically judge to enter according to the following
conditions:

(1) The number of sterilization interval days [L13], default: 7 days, the unit is first powered on and calculated;
(2) Sterilization start time [L14], default: 23:00;

(3) Sterilization running time [L15], default: 10min;

(4) Sterilization temperature setting [L16], default: 70°C.
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(5) The unit is in air conditioning mode, shutdown or standby, all transferred to hot water mode, according to
the temperature of the water tank, determine the compressor and hot water electric heating switch;

(6) When hot water tank temperature T16 < 50 °C, the compressor is turned on, and the hot water electric
heating is turned on;

(7) When the temperature of the hot water tank is T16 > 50 °C, the compressor is turned off, and the compressor
turns into normal operation after it is turned off, if it is the heating mode before entering the antivirus, it will
reverse the heating mode, and the temperature of the water tank will continue to work by the electric heating
of the water tank;

(8) When the temperature of the hot water tank > [L16], the hot water electric heating is turned off, and the
time is recorded, and when the time > [L15], exit the sterilization mode.

(9) When the continuous operation time of the antivirus exceeds three hours, exit the sterilization mode.

2. [L12] = 2, when manually controlled, press and hold the switch + timing + down button at the same time

to enter.

3.1.5 Silent Mode
It operates according to the maximum frequency limit of silent compressor [P88] 50 Hz and the maximum

frequency limit of static fan [P89] 40Hz.
Note: Fan speed = [P89] * 15

3.1.6 Waterway emptying mode/forced opening of the pump

In the shutdown state, long press "on/off" + "A" + "V" for 5s to enter; Press or press the "On/Off" key
again or directly to exit;
LCD display: The water pump icon flashes
Note: DC water pump 100% output

3.1.7 Mandatory defrosting

In heating, underfloor heating or hot water mode and External disk Tube temperature T1< exit Defrost coil

temperature (parameter P36), long press the "M" + "V" button for 5 seconds, then force into defrosting.
3.1.8 Linkage control

1. When P05=1, disable the linkage switch DI6, and the unit will be normally controlled to start and stop
according to the wire controller

2. When P05=0, if the linkage switch DI6 is in the disconnected state, the unit is not allowed to start up;
If the linkage switch DI6 is closed, start and stop according to the water temperature;

3. When P05=2, if the linkage switch DI6 is in the open state, the unit is on standby, and the three-way

valve and water pump are controlled by constant temperature shutdown;
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If the linkage switch DI6 is closed, the machine starts and stops according to the water temperature;

4. When P05=3, the linkage switch DI6 is only valid in heating, floor heating and cooling mode, and is
invalid in hot water mode

Note: The heat pump linkage switch is a dry contact signal, which indicates two states on the electrical
switch, including closed and disconnected, and there is no polarity between the two contacts of the dry

contact and can be interchanged.
3.1.9 Refrigerant recovery function

In the shutdown state or refrigeration mode, long press "on/off" + "A" for 5s to enter; Press the
"On/Off" key to exit.
LCD display: the refrigeration icon flashes, and the temperature zone displays the low pressure

temperature value.

3.1.10 Expiration Password Settings

In the unlocked state, press and hold 5 buttons at the same time 5S until "beep" to enter the use period
password input, at this time the temperature zone displays the password "0000", you can press the "A" or "V"
key to enter the password, and then press "M" to switch to the next password input, enter the 4-digit password
press the "M" key to confirm, the password is correct to enter the term setting, at this time the clock area
shows the previous setting value, the default is "0 days", the range is 0-360 days, press the "A" or "V" key to
adjust, and then press "M" to confirm, Return to the main interface, press and immediately release the " " kéy
or there is no key operation within 60 seconds will automatically return to the normal display state, do not save
the set value, the factory password default 8563. When the operating time of the unit meets the expiration date,
the remote controller displays E11, and if the restriction needs to be removed, the expiration time is setto "0"

days

3.1.11 Control EH1/gas control signal output for electric heating of hot water

When parameter P140=0 enables electric heating of hot water EH1
1. After the unit enters the hot water secondary antifreeze, turn on the hot water electric heating EH1

2. When the unit is not freeze-proof, when the machine is turned off or turned on in cold and non-hot
water mode, the hot water electric heating EH1 stops;

3. Unit non-downtime fault protection:

1. Hot water electric heating EH1 starting conditions: When the following conditions are met at the same
time, start hot water electric heating EH1

1. Outdoor ambient temperature T7< hot water electric heating set ambient temperature (parameter
P22, default -7), outdoor ambient temperature T7 sensor failure, this item is invalid;

2. Hot water tank temperature T16 < Set temperature-return difference value (parameter P96).

3. Hot water electric heating EH1 stop conditions: If any of the following conditions are met, stop hot
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water electric heating EH1
1. When the outdoor ambient temperature T7 > set ambient temperature +3°C for electric heating of hot
water, this item is invalid when the outdoor ambient temperature T7 sensor fails;

2. Hot water tank temperature T16 > Set temperature.

When the parameter P139=2 and P140=2 are enabled for gas control, the hot water electricheating
signal becomes a gas control signal output (program version above 3.6.7 is valid)
1. Heating/underfloor heating mode:

(1) When the ambient temperature < P21, prohibit the heat pump from starting, and turn on the gas
water heater;

Buffer tank temperature T10< heating heat source setting temperature-temperature control
difference (P26/P27), gas control signal output 220V

Buffer water tank temperature T10> heating heat source setting temperature, gas control signal
output 0V,

(2) When the ambient temperature of P21 < < P22, the heat pump can be turned on;

Buffer water tank temperature T10< heating heat source combined temperature upper limit P110,
heat pump allows to open the machine heat, according to the inlet water temperature T8/Effluent
temperature T15Normal control

Buffer tank temperature T10 > heating heat source combined temperature upper limit P110, heat
pump stop heating, if buffer tank temperature T10 < heatingSet the temperature,Turn on the gas
control signal output 220Vand continue heating to the set temperature

Buffer tank temperature T102 heating setting temperature, gas control signal output 0V;

When the ambient temperature > P22, open the heat pump for heating, and control it normally
according to the inlet and outlet water temperature T8 / outlet water temperature T15, and prohibit
gas heating;

2. In hot water mode, heat pump heating is prohibited, only gas heating is allowed:

Hot water tank temperature T16< hot water setting temperature - hot water control difference, gas
control signal output 220V
Hot water tank temperature T162 hot water setting temperature, gas control signal output 0V;
Hot water + floor heating, hot water + heating mode, heating according to the above 1, hot water
according to the above 2 operation
Additional Notes:
1. When the ambient temperature fails, P22 is < according to the ambient temperature.
2. There is no demand for hot water by default in single (heating/floor heating) mode
3. When online control, the slave follows the buffer water tank temperature T10 of the host

4. When the gas control signal is output and the heat pump is not started, the host water pump needs
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to be turned off, and only if the antifreeze conditions are met, it will be turned on

5. When the unit enters the secondary antifreeze, the gas water heater is started, and the heat pump
is started at the same time.

6. Start the gas water heater when the frost is defrosted.

7. When P26 and P27 are set to O, the fixed return difference is set to 5 °C

3.1.12 Heating auxiliary electric heating EH2

The effective parameters of floor heating and heating mode P139=0 is enabled, P139=1 is invalid, and P139=2

gas control is invalid

1.
2.

=

If the water pump stops in any state, the electric heating stops immediately;
After the unit enters the antifreeze protection on the heating side, the heating auxiliary electric heating
EH2 is turned on after the water pump is started for 10s;
In the non-antifreeze state of the unit, when the machine is turned off or turned on to cool, the heating
auxiliary electric heating EH2 stops;
In the hot or floor heating mode of the unit, control as follows:
Unit non-downtime fault protection:
Heating auxiliary electric heating EH2 starting conditions: When the following conditions are met at the
same time, start heating auxiliary electric heating EH2

1.  Outdoor ambient temperature T7< electric heating set ambient temperature (parameter P22,
default -7), when the external ambient temperature T7 sensor fails, this item is invalid;

2. Inlet water temperature T8< set temperature-return difference value (parameter P26);
Heating auxiliary electric heating EH2 stop conditions: If any of the following conditions are met, stop
heating auxiliary electric heating EH2

1.  Whenthe outdoor ambient temperature T7 2 set ambient temperature +3°C for electric heating,
this item is invalid when the outdoor ambient temperature T7 sensor fails;

2. Inlet water temperature T8 > set temperature.
The unit has shutdown fault protection:
Heating auxiliary electric heating EH2 starting conditions: When the following conditions are met at the
same time, electric heating is started

1. Theinlet water temperature T8 sensor is normal;

2. Inlet water temperature T8 < set temperature-return difference value [P26].

2) Heating auxiliary electric heating EH2 stop conditions: If any of the following conditions are met, stop heating

3.

auxiliary electric heating EH2
1. failure of the inlet water temperature T8 sensor;
2. Inlet water temperature T8 2 set temperature.
When defrosting the outdoor unit: turn on the heating auxiliary electric heating EH2 during the defrosting
process, and continue to judge according to the above conditions after exiting the defrosting.
Note: When the temperature control mode of the unit P116=0, it is controlled according to the inlet water
temperature T8

When the temperature control mode of the unit P116=1, it is controlled according to the outlet water
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temperature T15

3.1.13 Unit auxiliary pump P_c

P161 auxiliary pump selection type: 0: hot water / 1: air conditioning / 2: floor heating / 3: air

conditioning floor heating / 4: all, default is 0

When the corresponding mode is running, when the main engine circulating pump is P_a started, the

auxiliary pump of the unit P_c started at the same time

3.1.14 Hot water three-way valve SV1

1. Hot water mode: three-way valve SV1 is always turned on.

2. Non-hot water mode: three-way valve SV1 is normally closed and energized.

3.1.15 Air conditioning three-way valve SV2

1. In heating or cooling mode: the three-way valve SV2 is normally open and electrified.

2. In floor heating mode: the three-way valve SV2 is normally closed and electrified.

3. Antifreeze enters antifreeze according to the outlet water temperature T15 or hot water tank

temperature T16, and open the three-way valve in the corresponding mode.

4. Defrost according to the current mode and open the three-way valve in the corresponding mode.

3.1.16 Air conditioning secondary water pump P_b (secondary system).

1. WhenP150=1is selected: start operation when the unit has a boot signal or reaches temperature standby;

2. When P150=2 is selected: the air conditioning pump runs in tandem

1. When the terminal equipment has heating or cooling needs, the feedback opening signal is fed back

and the P_b water pump is turned on;

2. When the terminal equipment has no heating or cooling demand, the feedback is off the signal and

the water pump is turned off P_b.

3.  When P150=3 is selected: control as follows, DC water pump and AC water pump use this logic, do not do

signal feedback alarm

1. When the main mechanism is hot:

1.

Indoor temperature< indoor set temperature -2 °C, P_b the water pump starts, running at speed
[P100];

Indoor temperature< indoor set temperature -1°C, P_b pump speed +2%/40sec, maximum
output 100%;

Indoor temperature> indoor set temperature +2°C, P_b pump turned off;

Indoor setting temperature +2°C> indoor temperature> indoor setting temperature +1°C, P_b
pump speed -2%/40sec, minimum output > [P100];

Indoor setting temperature -1°C< indoor temperature< indoor setting temperature +1°C, P_b
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pump speed does not change.

When the main engine is cooled:

1. Indoor temperature> indoor set temperature +2°C, P_b water pump starts, running at speed
[P100].

2. Indoor temperature> indoor set temperature +1°C, P_b pump speed +2%/40sec, maximum
output 100%.

3. Theindoor temperature < the indoor set temperature -2 °C, and the P_b pump is turned off

4. Indoor setting temperature -1°C> indoor temperature2 indoor setting temperature -2°C, P_b
pump speed -2%/40sec, minimum output > [P100].

5. Indoor setting temperature -1°C< indoor temperature< indoor setting temperature +1°C, P_b

pump speed does not change.

Note: The wire controller has a built-in indoor temperature NTC sensor
The speed regulation of the water pump is optional, if the speed of the pump is not required, the water

pump can be directly connected to the secondary pump relay.

3.1.17 Heat source hot water pump P_e

Opening conditions:

1.

When the hot water side heat source temperature T12> hot water tank temperature T16 + hot water
heat source return difference P151 (default 7 °C, set to 0, shield (1) and (2) conditions),
When the heat source temperature T12 on the hot water side < set the temperature of the hot water

When the heat source linkage switch DI6 is closed

At the same time, if the above conditions are met, the heat source water pump is turned on.

Closing conditions:

1.

3.

When the hot water side heat source temperature T12< hot water tank temperature T16 - hot water
heat source return difference P151 is detected (set to 3, shield (1) and (2) conditions),

When the hot water tank temperature T16 is detected> the hot water side heat source setting
temperature,

When the hot water side heat source linkage switch DI6 is disconnected;

If any of the above conditions are met, the heat source pump on the hot water side P_e turned off.

Note: When the hot water side heat source linkage switch DI6 is closed, enter the hot water side heat

source joint mode (this mode is not reflected in the display), set the temperature to 70 °C by default, when

the linkage is disconnected, set the temperature of the hot water side tank before the temperature is

restored.

3.1.18 Heat source heating water pump P_f

Opening conditions:

1.

When the heating side heat source temperature T11> heating buffer tank temperature T10 + heat
source return difference P152 is detected (when the default 7°C is set to 0, shield (1) and (2)
conditions),

When the hot water tank temperature T16 is detected< heating set temperature
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3. When the heating side heat source linkage switch DI6 is closed
At the same time, if the above conditions are met, the heat source water pump is turned on.
Closing conditions:
1. When the heating side heat source temperature T11< heating buffer tank temperature T10-heat
source return difference P152 is detected (when set to 3, shielding (1) and (2) conditions),
2. When the heating buffer tank temperature T10 is detected > heating set temperature,
3. When the hot water side heat source linkage switch DI6 is disconnected;
If any of the above conditions are met, the heat source pump on the hot water side is turned off.
Note: When the heating side heat source linkage switch DI6 is closed, enter the heating side heat source
joint mode (this mode is not reflected in the display), set the temperature by default 60 °C, when the linkage

is disconnected, set the temperature to restore the heating side water tank set temperature.

Winter frost protection

In order to prevent the circulating water of the unit from freezing in winter, the unit adds antifreeze protection

control.

Freeze protection enters the exit condition

1. The unit is in the shutdown or start-up fault shutdown state

1. First-class antifreeze protection entry, exit
1. When the outdoor ambient temperature T7<5°C [P117], enter the first-level antifreeze protection, the
main engine circulating water pump P_a turn on every 10min for 2min (parameter P29, default 2min),

and each waterway runs for 2min;

2. When the outdoor ambient temperature T72 [P117] +3 °C, exit the first-level antifreeze protection;
3. Secondary antifreeze protection entry, exit
1. When the outdoor ambient temperature T7<5 °C [P117] and the outlet temperature T15<3 °C [P118]

lasts for 10s, the secondary antifreeze protection is entered, the hot water three-way valve is closed,
the heating three-way valve is opened, the main engine circulating water pump is P_a open, the unit
is forced to start heating operation, when the unit has an unprotected shutdown failure, after the
pump is P_a running for 10s, the auxiliary electric heating is forcibly turned on.

2. When the outdoor ambient temperature T72 [P117] +3 °C or the outlet water temperature T15>15 °C,

exit the secondary antifreeze protection.

(1) and (2) above judge that when the outdoor ambient temperature T7 sensor fails, ignore this temperature
condition; When the outlet water temperature T15 sensor fails, it is replaced by the inlet water temperature
T8;

2. The hot water function timing group is in the shutdown or start-up fault shutdown state:
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1. When the outdoor ambient temperature T7<5°C [P117] and the hot water tank temperature T16<3
[P118] lasts for 10s, enter the secondary antifreeze protection, the hot water three-way valve SV1
opens, the heating three-way valve SV2 does not operate, the main engine circulating water pump is
P_a turned on, the unit is forced to start heating operation, when the unit has an unprotected
shutdown failure, after the pump is P_a running for 10s, the hot water electric heating EH1 is forcibly
turned on;

2. When the outdoor ambient temperature T7> [P117] +3 °C or the hot water tank temperature T162
[P118] +12 °C, exit the secondary antifreeze protection.

Terminal display during freeze protection
After the unit enters the antifreeze protection, the wire controller displays the "antifreeze" or "water pump

P_a" icon on/flashes, which is not a unit failure;
Hot water line freeze protection

When P48=1 enables the hot water function and the antifreeze interval of the P162 hot water pipeline is not
set to 0, enter the hot water pipeline to prevent freezing

When the outdoor ambient temperature is T7<2 °C and the interval time is > P162, enter the hot water pipeline
to prevent freezing;

When the outdoor ambient temperature is T724 °C, exit the hot water pipeline to prevent freezing;

Enter hot water to prevent freezing, hot water three-way valve SV1 turn on the water pump P_a cycle for 2
minutes and then turn back to normal control, if there is a need for hot water at this time, then run the hot
water mode.

When there is no need for hot water pipeline freeze protection, the parameter P62=0 or P48=0 needs to be

disabled.

3.1.19 Host water flow switch protection

When P101=0, that is, when the AC pump is selected, it is detected as follows

1. After the main engine water pump P_a started to run for 40s, if the water flow switch is in the
disconnected state for 5 consecutive seconds, the water flow switch protection will be entered, the
compressor and water pump will stop running immediately, and the fault code "E03" will be displayed

on the screen of the online controller;

2. When the water pump P_a detects that the water flow switch is closed for 10S continuously before
starting, and judges that the water flow switch is in a failed state, it enters the water flow switch
protection and reports EO3 failure; When the water flow switch failure detection P44 is disabled, the

water pump P_a does not fail to detect before starting.

3. After the water pump is shut down P_a for 1 minute, the water retreat flow switch is protected and

the P_a pump is restarted;

4. If this protection occurs 3 times in a row within 60 minutes, the protection cannot be restored, and it

56



% Solplanet

must be powered off or turned off and then turned on or closed by water flow can be eliminated.

When P101=1, that is, when the DC variable frequency pump is selected, it is detectedin the following way

The water flow switch is not detected in heating and floor heating modes
Before the compressor starts:

The circulating water pump P_a detects the water flow switch and water flow after running for 30 seconds
at 100% output capacity, if the water flow switch is disconnected or the water flow < P134 water flow is too
low protection value, the pump stops running; After 5S, restart the P_a water pump into the second water flow
switch and water flow detection; If the water flow switch is detected three times in a row or the water flow <
P134, the water flow fault is reported, "E03" is displayed, and the P_a pump is not restarted locked fault

In the above water flow switch and water flow detection process, if the water flow is closed and the
feedback water flow > P134 water flow is too low protection value, the water flow of the unit is judged to be
normal, the start-up process is entered, and the fan and compressor are started successively to resume normal
operation
After the compressor starts:

If the water flow switch is disconnected for 5 seconds or the water flow < P134 water flow is too low and
the protection value lasts for 5S, the water flow fault is reported, the unit is stopped, the fault code EO3 is
displayed, and the water flow detection before the press is started after the pump stops for 30S seconds.

Note 1: After the water flow fault is locked, as long as the unit is re-powered or turned off and turned on
again, or the water flow is detected to be closed or the water flow rate is too low > P134 water flow protection
value, the water flow fault will be automatically released and normal operation will be resumed.

Note 2: When P03=1 does not detect the water flow switch, when P134=0 does not detect the water flow
is too low

Note 4: If the unit meets the antifreeze conditions, it is given priority to enter the antifreeze control, and
the shielded water flow switch is detected at this time.

Note 5: When P03=0, when the water flow switch is enabled,

1. The water flow switch protection during the operation of the shielded unit in hot water, floor heating
and heating mode, but the water flow switch detection before the compressor is started is still valid;

2. In refrigeration and defrost mode, the water flow is too low frequency limiting protection and water
flow switch protection are effective.

When P03=1, the water flow switch protection is completely shielded, including the water flow switch

failure detection.

3.1.20 Protection of excessive temperature difference between inlet and outlet pipes
1. After the compressor starts to run for 3 minutes, the outlet water temperature T15-inlet water

temperature T8 is detected for 10 seconds in non-hot water mode> temperature difference protection value
(parameter P23) or inlet water temperature T8-outlet water temperature T15> Temperature difference

protection value (parameter P23), that is, the temperature difference into the inlet and outlet water
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temperature is too large protection, the unit immediately stops, and on the screen of the wire controller

Failure code "E37" is displayed.

2. After the unit protection is shut down for 3min, exit the temperature difference between the inlet and

outlet pipes is too large to protect.
3.1.21 High voltage protection

1. Inrefrigeration mode, after the compressor starts operation, the high-pressure saturation temperature 2
64 °C (parameter P11) for 5 consecutive seconds, the compressor immediately stops and the fault code
"E51/E53" is displayed on the screen of the controller;

2. After the unit protection is stopped for 1min, when the high-pressure saturation temperature < 50°C, the
protection is withdrawn;

1. If this protection occurs three times in a row within 60 minutes, the protection cannot be recovered

and must be powered off to be eliminated.
3.1.22 Low voltage too low protection

1. In heating mode, after the compressor starts operation for 5 minutes, when the low-pressure and high-
pressure saturation temperature < -40°C (parameter P13) for 5 consecutive seconds, the compressor
immediately stops running, and the fault code "E52/E54" is displayed on the screen of the controller;

2. Shield low voltage too low protection detection in any of the following situations:

The outdoor unit is in the defrosting process and within 3 minutes of exiting the defrosting;
Refrigerant recovery process;
The ambient temperature is £-10 and the compressor is started for 3min.

3. After the unit protection is shut down for 1min, the low-pressure high-pressure saturation temperature
>-35°C, the protection is withdrawn;

4. If this protection occurs three times in a row within 60 minutes, the protection cannot be recovered

and must be powered off to be eliminated.
3.1.23 Protection from excessive exhaust temperature

1. After the compressor starts operation, when the compressor exhaust temperature T32115°C
(parameter P15) is continuously 5 seconds, the compressor will stop running immediately; and display
the fault code "E12/E13" on the screen of the controller;

2. After the unit protection is shut down for 1min, the exhaust temperature protection of the compressor
is withdrawn when the exhaust temperature <T790°C is withdrawn;

1. If this protection occurs three times in a row within 60 minutes, the protection cannot be recovered and

must be powered off to be eliminated
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3.2 Display and operation of the remote controller:

3.2.1 Remote control interface display and operation

Running
Mode
Current i
el Setting Tem
Time or Error code
Timer Button Up Button

On/offButton (1) ﬁ/D @ @—Down Button

Mode Button

o
— 3 > @ > @

Press “On/off” button Press “On/off” Button 2s Press “On/off” Button 2s
over 5s unlock the to close to open
display

>x P e b & pA

Mode Cooling Mode Heating Mode Hot Water Mode Floor Heating Mode
g
A S YA S Y
Press "M”button 1s ot water+ Hot Water+ Hot Water+

inunlock displayto  HeatingMode  Floor heating Mode Cooling Mode
change the Mode
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startup
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If there is no operation in 5 seconds or

> press the on/off button, the setting
temperature will be automatically saved
and returned to the main interface

Press “Down” button  Press “Up” button
decrease settingtem increase settng tem

(@) (5)>(g

Press “Time” Button 1s Press the “Time” Press “Up” +’Down” Press “Time” again
into the timer setting button again to flash to setthe hour into the min setting
Menu the hour zone

If there is no operation in 5 seconds or
> press the on/off button, the setting
timer will be automatically saved and
returned to the main interface
Press “Up” +"Down”

to setthe min

@)

Press the “Time” Press the “Time” Press “Up” +’"Down” Press “Time” again
button for 5 seconds to button again to flash to setthe hour into the min setting
enter the timed startup the hour zone

setting

If there is no operation in 5 seconds or
> press the on/off button, the setting

temperature will be automatically saved

and returned to the main interface

Can set three periods of timing every
P N day. Press the “Time” button again for 5
Er:fnsin Up” +"Down” to set seconds to cancel the timing setting
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Setting

Manual
Electric heater

Manual Defrost
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Press “Time” button 1s  Hour Zone Press “Time” button 7 indicates that the time of
enter timer setting Flashing 5s to start weekly day is Sunday W indicates
timer setting that the weekly timing is
enabled successfully
Press “Time” button 1s ~ Weekly timing Press “Up” button Press “Down” button
zone flashes can setthe Monday can setthe “Saturday”
Press the “Time” button for 5
> > seconds to cancel the weekly
timing setting
Press “Time” The Hour zone flashes  press “Time” button 1s, The
button 1s and use up and down  min zone flashes and use up
buttons can set the and down buttons can set the
current hour current min
Press and hold the M key + Up key Electric Heater
at the same time in the non-Cooling logois on

mode in the Unlock display to enter

@+ (§)»

Press and hold the M key + Down Defrostlogois on
key at the same time in the non-

Cooling mode in the Unlock display

to enter
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Mode

Water pump
forced
emptying
mode

Configure
Internet

Manual
intelligent
Internet
configuration

Manual AP
Internet
configuration

APP Entrance
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o——

gt

N 4
In the unlocked and power-on state, ECO silent mode icon
press and hold the up key + down key lights up

at the same time

s

’mz

The water pumpicon
flashes and enters the
forced emptying mode

In the unlocked state, press and hold the ON/OFF key
+ up key at the same time to enter the forced emptying
mode

The WiFiicon flashes
quickly, entering the
distribution network state

In the unlocked state, press and hold the
ON/OFF key + up key at the same time to
enter the smart Internet configuration mode

The WiFiicon flashes
slowly, entering the Internet
configuraton state

In the unlocked state, press and hold the
ON/OFF key + down key at the same time to
enter the AP Internet configuraton mode

Scan the QR code to
download "Smart Life

Scan the QR code to
download "Tuya Smart"
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3.2.2 Setting and operation of climate compensation temperature curve

Enable

climate

temperature

compensatio|

ncurve '
Pressand hold the key Settemperature Press and hold Temperature
for 1 second to enter  flashes the M key again compensation curve
the temperature for 5 seconds setting status enable, or
setting interface disable the curve

Press and hold the up Curve 1is set
key again for 1 second successfully

When the climate temperature compensation curve function is enabled, the user can select
one of the eight curves in the main interface, the set temperature (T1s) is determined by the
outdoor temperature (T4), and the relationship between the outdoor temperature and the
settemperature (T1s) is as below

1. The target setting temperature will be automatically adjusted according to the
corresponding setting curve

2. Inthe 4 charts below, curve 4 is the default curve, and curve 6 is the ECO energy-saving
curve

Climate temperature compensation curve
when heating at high water temperature

Curve 1

Curve 2

Curve 3

Curve 4

Curve 5

Curve 6

Curve 7

e Curve 8

Target Temperature

- ' T4(°C)
-30 -25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40

Outdoor Temperature
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Climate temperature compensation curve
when heating at low water temperature
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Climate temperature compensation curve
when cooling at high water temperature
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3.2.3 Setting and operation of unit tooling numbers

The correspondence table of model tooling numbers is as follows

Model tooling number comparison table
Model | SOL-006HC1 SOL-010HC3 SOL-014HC3 SOL-018HC3 SOL-024HC3
Tooling
109 110 111 112 114
number
Table 3-1

Each model has a unique model tooling number, the tooling determines the factory default parameters of

the modified model, the tooling number is set incorrectly, the heat pump unit will not operate normally, so

when the main control board PCB (AP1) needs to be replaced during the maintenance of the equipment, the

correct tooling number needs to be set to allow the boot Here's how

5 oo

O) (@ M) (~) Of

8!
Press and hold the kety
for 5 seconds to enter
the maintenance mode
in the critical state, and
the maintenance icon
will be displayed

-
=
x

{ 1
i |,

SLE

Q)n Q) p A (v
\

Press the M key again
to confirm, at this time
"111" stops flashing,
indicating that the
tooling number is set
successfully

DR BP

Press ON/OFF key +
clock key + up key + down
key at the same time for 5
seconds to enter the
tooling number setting
state, at this time "JC110"
flashes

TN
SENRE )

* SUE

AR AR

On/OFF key + clock
key+ up key + down key
and press it again and
hold for 5 seconds to
return to the main
interface
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= GLE % SLE
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Press the M key for 1
second, "JC" stops
flashing, and "110"

continues to flash

Q)HG)MP\\/

Set the correct tooling
number through the up
and down keys

J8 50
0Boo

(Dn ® (M ~) (v

The tooling setting mode
is only valid within 5
minutes after power-on,
if the time is exceeded,
please power on again
and set
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3.2.4 Wiring method and display of multiple unit networking

NN

Immg
QO®OO©
|
TR LT TR A
th!tlTn|womo t: . oj - ‘Lﬁir.\

12346678

AP1-0

oo o o | 0, | 4RSERRIS | SUER | BEEE | you B8
Cous ™ e i ™ T e T4 e

?oo T :...1,

AB [

..‘!,.hﬁl’l.'.

Indicates the number of
slave units in the network

J-1
111AP1-1

m:u 400N 1COE

e (L2 LS vy
AN B coud

A B

000

) ,...u..-, T.ct_l 1. ﬂn

Indicates entering the master-slave
cascading mode, and the master-slave
connection is successful

Indicates the number of slave connections
(excluding the master)

Up to 8 slaves can be connected at the same
time

Indicates the slave device
address

3-3
> §E

= 12346678

nv mv mm aw

f1i1AP1-3
m_,ﬁ

e s aslﬁ

0 fILE LS
ECL CON4.

A B A'B
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When modular control, be sure to check the device address before the unit is powered on, the host group

number is "0", the 1# slave address is "1", the 2# slave address is "2", and so on, see the following table for

details:
serial
number SE1 SE2 SE3 SE4 meaning remark
1 OFF OFF OFF OFF host
2 ON OFF OFF OFF Slave 1
3 OFF ON OFF OFF Slave 2
4 ON ON OFF OFF Slave 3
5 OFF OFF ON OFF Slave 4
6 ON OFF ON OFF Slave 5
7 OFF ON ON OFF Slave 6
8 ON ON ON OFF Slave 7
9 OFF OFF OFF ON Slave 8
Table 3-2
3.2.5 Operation method of unit status parameter query
y = /_\\\\ P T
e | > & P> | oa )
N \\ EB // \ . @\/

Master-
slave mode
status query

Press and hold the up
button for 5 seconds
to enter the status
query interface

Press and hold the key
for 5 seconds to enter

the status query
interface

// \ N
/ P \
[ { \

|
w \ |
\\ £ 4
2, p%

Press the M key for 1
second to return to the
host status parameter
interface

Display the parameter Combine the up and down
value of item 01 in the keys to adjust the state
status parameter interface parameter serial number

g 50/ \: sn/
Displa;{he parameter Dlsplay the
parameter value of

value of item 01 of the
host status parameter item 01 of the slave

| >

Press the clock key
for 1 second to enter
slave 1 state

interface parameter query 1 status parameter
interface
)
(I | \\‘ Indicates the serial number

of the state parameter

Display the parameter
value of item 01 of the
host status parameter I
interface /\
Indicates the serial

number of the master

and slave

— actual value
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Display Query Display
code Represents meaning range code Represents meaning range
1 Compressor operating frequency 0~150Hz 31 obligate
2 Fan operating frequency/speed 0~999Hz 32 obligate
Number of steps of electronic
3 expansion 0~-480pP 33 obligate
valves
4 EVI valve steps 0~480P 34 obligate
5 AC input voltage 0~500V 35 obligate
6 ACinput current 0~50.0A 36 obligate
7 Compressor phase current 0~50.0A 37 obligate
8 Compressor IPM temperature -40~140°C 38 obligate
9 High pressure saturation temperature -50~200°C 39 obligate
Al4
10 Low pressure saturation temperature -50~200°C 40 obligate
Al3
11 External ambient temperature T7 -40~140°C 41 obligate
12 External coil (fin) T1 -40~140°C 42 obligate
13 Internal coil (plate change) T4 -40~140°C 43 obligate
14 Return gas temperature T2 -40~140°C 44 obligate
15 Exhaust temperature T3 0~150°C 45 obligate
16 Inlet water temperature T8 -40~140°C 46 obligate
17 Effluent temperature T15 -40~140°C 47 obligate
18 Economizer inlet T5 -40~140°C 48 obligate
19 Economizer inlet T6 -40~140°C 49 obligate
20 Unit tooling number 0~300 50 obligate
. Hot water heat .
21 Water tank temperature T16 -40~140°C | 5 source -40~140°C
temperature T12
Fluorine road out antifreeze . Heating heat source .
22 temperature A0140°C 5 temperature T11 4071407
T14
0~10 Heating buffer tank 40—~140°C
23 Drive manufacturer 53 temperature T10
0~—100% Total effluent 40—~140°C
24 Water pump speed PWM ° 54 temperature T9
25 Water flow 3~100L/min
26 User return water temperature T13 -40~140°C
27 obligate
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28 obligate
29 obligate
30 obligate
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3.2.6 Factory parameter setting method
Single unit parameter setting

Factory it

setting v
Long press the M key Display LOO For models, press and hold  Display P00
for 5 seconds to enter parameter and the M key for 5 seconds to parameter and
the parameter setting  flash enter the P parameter flash
interface setting interface

Press the up key to Display P01 Press the M key for P01 parameter value
increase the parameter and 1 second to switch "0" flashes
parameter number flash

If there is no operation for 5
seconds or press the ON/OFF
key, it will automatically save
the set temperature and
return to the main interface

JE

Combine the up and P01 parameter Press the M key for 1

down keys to set the value changed second to confirm the

target parameter value from 0 to 1 parameter value, and
the value area stops
flashing

1. Parameter setting in master-slave cascade mode
Switch the master and slave through the clock key and M key in the setting parameter state, see the figure

below
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Master—slave
factory
parameter
setting

CRCN S RS

Press the M key

%
\.

In the state of P00

setting parameters: slave, “0” means for 1 second, “0”
Press the clock key P00 parameter flashes
for 1 second to value is 0

switch to P00
parameter setting of
No. 1 slave

O @ ™ (’\, ( @ © /// (V/ Q@O OO
Press the up key to Press the M key If there is no operation for 30
increase the value again to save the seconds or press the ON/OFF
Press the down key to current value key, it will automatically save
decrease the value the set parameters and return to

the main interface

When the temperature control P150=3 is P_b the secondary water pump of the airconditioner, the
temperature is set and operated

GeeeQH @060
Press the key for 1 At this time, the Switch to the ON/OFF At this time, the 26"
second under the ”50” temperature temperature setting setting temperature
power—on state to display area flashes state of the air area flashes, press the
enter the temperature conditioning water pump key to reduce the
setting state by pressing the clock setting temperature

key for 1 second, the
left side displays the
indoor temperature, and
the right side displays
the set temperature

GOEQRO @OOOO
Press up to 1 second If there is no operation for 30 seconds
to increase the set or press the ON/OFF key, the set

temperature temperature will be automatically saved

and returned to the main interface

For more details about control functions, please refer to [3.1.16AC water pump P_b]
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Enable and disable settings for hot water mode, high temperature sterilization, andhot water pipeline
antifreeze

Enable and disable settings of hot water mode (P48):

B
N / N /"‘/
BO[REO @GOBRE
Under the P48 At this time, press Press the M key for 1
parameter setting the up key for 1 second to save the
state, press the M second, and the data, when "1" stops
key for 1 second, parameter value will flashing, the data is
and "0" flashes be changed from "0" set successfully
to Il1ll

When P48 is set to 0, the hot water mode is enabled (factory default enabled), and the main interface has 7

modes to choose from (hot water, heating, cooling, hot water + heating, hot water + cooling, hot water + floor

heating)

When P48 is set to 1, the main interface has 3 modes to choose from (heating, floor heating, cooling).

Enable and disable the high-temperature sterilization function (L12):

\/

O3 N pe /"'~
( \ \@ M : ) (W /

- \ / “\,,/‘ \ ‘Ol I ) : /A‘ \\/
Press and hold the M At this time, “L00” Press the up key to
key for 5 seconds to flashes adjust to L12 parameter

enter the L parameter

=

L1\ 7~ y N N
o™ ® ROy
G © ¢y ) &

Press the M key for 1 second,
and it will flash in the circle. At
this time, adjust the parameter
value through the UP and
DOWN keys
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Sterilization function selection: [L12] = 0, automatic; [L12] = 1, disabled; [L12] = 2, manual, for more detailed

control functions, please refer to [3.1.4 High Temperature Sterilization].

Manual forced start of high temperature sterilization function (when P140=0 and L12#1).

> >
npeeg Q@O ®RO ppEey
Press and hold the ON/OFF The electric heating symbol Press and hold the ON/OFF
key+the clock key+the DOWN is displayed key+clock key+down key

again for 5 seconds to exit
the sterilization mode, and
the electric heating symbol
goes out

key for 5 seconds in the
unlocked state to enter the
sterilization mode

3.2.7 Factory reset

ORORORS X OROROEDES
Press the key for 3 Enter the maintenance Press and hold the  Restore factory settings
seconds in the off state mode interface switch for 5 seconds successfully, and return

[©) (~) (v) A

to the main interface
after 3 seconds
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serial Factory
Parameter description range remark
number paramete
rs
LO Compressor manual control 0 0~1 0 Auto 1 Manual
L1 Compressor target frequency OHz 0~120Hz
L2 Manual fan control 0 0~1 0 Auto 1 Manual
0-70Hz (when PO6 chooses 1).
L3 Fan target frequency 0 0~70 ) ) )
Tap: 0 stop 1 low 2 medium = 3 high wind
Electronic expansion valve
L4 manually 0 0~1 0 Auto 1 Manual
controlled
Electronic expansion valve
L5 ta rget 0 0~1 0-480P
number of steps
L6 EVI manual control 0 0~1 0 Auto 1 Manual
L7 EVI target steps 0 0~1 0-480P
L8 DC water pump control 0 0~1 0 Auto 1 Manual
L9 DC water flow output 0 0~100 0 minimum output/100 maximum output
L10 PFC manual control 0 0~2 0 Auto 1 Off 2 On
L11
L12 High temperature sterilization 0 0~2 0 Auto 1 Disable 2 Manual
function
L13 Number of days between 7 5~30 days
sterilization
L14 Sterilization start time 23:00 00:00-
24:00
L15 Sterilization run time 10 0-50Min
L16 Sterilization temperature setting 70°C 50-80°C
L17 Water level control 1 0 Disabled/1 High Low/2 High High Low
0 water level control / 1 water temperature +
L18 Hydration control 2 water level
control
L19 Allow water replenishment 45
temperature
L20 Make-up temperature 5
difference
L21 Low water level disconnection 0 does not start/1 does not start at power-on/2
operation starts
0: Disable / 1 continuous return / 2 cycle return /
L22 Backwater mode (host) 0 0~3 3
temperature difference return water
L23 Inlet water temperature T8 40°C 20~65°C

(host).
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L24

Return water differential (host)

5°C

1~15°C

L25

Backwater cycle (host)

30min

3~90min

L26

Backwater time (host)

5min

1~30min

L27

L28

L29

L30

L31

L32
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number
Parameter description range remark
P0OO obligate 0~1
P01 High voltage switch setting 0~1 0 enables, 1 disables
P02 Low voltage switch setting 0~1 0 enables, 1 disables
P03 Water flow switch setting 0~1 0 enables, 1 disables
P04 Thermal overload protection switch setting 0~1 0 enables, 1 disables
P05 Linkage switch setting (host) 0~2 0 Enable 1 Disable 2 Constant Temperature
Control
P06 Fan type settings 0~1 0AC1DC2ECfan
P07 High voltage protection lock setting 0~1 0: 3 locks1: No locks
P08 Low voltage protection lock setting 0~1 0: 3 locks1: No locks
P09 Exhaust protection lock setting 0~1 0: 3 locks1: No locks
P10 The water flow switch protects the lock settings 0~1 0: 3 locks1: No locks
P11 High voltage protection value 40~70
P12 High voltage frequency limiting value 40~70 The setting value must be < P11-5
P13 Low voltage protection value -50~-10
P14 Low voltage frequency limit value -50~-10
P15 Exhaust temperature protection value 100~120
P16 Exhaust temperature frequency limit 90~120 | The setting value must be < P15-10
P17 Refrigeration fan lift value 0~60
P18 Refrigeration fan speed reduction value 0~60
P19 The speed reduction value of the heating fan 0~60
P20 Heating fan lift value 0~60
P21 Unit is prohibited from starting low temperature -40~-10
value (host)
P22 Electric heating start-up ambient temperature (host)| -15~40 | < P22 starts
The temperature difference between the inlet and
P23 outlet 10~30 2 alarm
water is too large (main engine)
P24 Inlet water temperature T8 compensation value -10~10°C
(main unit)
P25 Outlet temperature T15 compensation value (main | -10~10°C
unit)
P26 Air conditioner differential value (main unit) 0~10°C
P27 Floor heating difference (host) 0~10°C
0 operation / 1 stop / 2 cooling operation
P28 Pump control when the temperature is stopped 0~4 / 3 air
(main unit) conditioning operation / 4 floor heating
operation
P29 Antifreeze pump operating time (every 10min) 0~10min

76




Q‘} Solplanet

P30 Defrost mode selection 0~2 0 smart 1 timing 2 fast
P31 Enter the cumulative run time threshold for 0~120
defrosting
P32 Enter the defrost coil temperature value -30~0
P33 Enter the defrost temperature difference 1 0~20
P34 Enter the defrost temperature difference 2 0~20
P35 Maximum defrosting time 0~30
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P36 Exit the defrost coil temperature 0~30
P37 Darwin shutdown mode (host) 0~2 0 Intelligent1 Davan 2 Refrigeration
Intelligence
P39 Pressure sensor settings 0~1 0 enables, 1 prohibits
P43 Medium voltage switch setting 0/1 1 Enable 0 Disable
P44 Water flow switch failure detection setup 0/1 0 enables, 1 disables
P45 Messaging address code 1~16
P51 Minimum frequency limit for refrigeration 15-60Hz
P52 The upper limit of the target frequency of 40-120Hz
refrigeration
P53 Lower limit of the target frequency for refrigeration | 15Hz-P52
P55 The upper limit of the heating target frequency 50-120Hz
P56 Lower limit of heating target frequency 20Hz-P55
P57 Minimum heating frequency 1 15-60Hz | Ring temperature>0°C
P58 Minimum heating frequency 2 15-60Hz | -10°C<Ringtemperature <0°C
P59 Minimum heating frequency 3 15-60Hz | Ring temperature <-10°C
P61 The upper limit of the target frequency of hot water | 50-120Hz
P62 Lower limit of target frequency for hot water 15Hz-P61
P63 Minimum frequency of hot water 1 15-60Hz | Ringtemperature>0°C
P64 Minimum frequency of hot water 2 15-60Hz | -10°C<Ring temperature <0°C
P65 Minimum frequency of hot water 3 15-60Hz | Ring temperature <-10°C
P66 DC fan initial frequency 20-60Hz Speed = frequency * 15
P67 DC wind mechanism thermal minimum frequency | 20-60Hz | Speed = frequency * 15
P68 DC wind mechanism heat maximum frequency 20-60Hz | Speed =frequency * 15
P69 DC air mechanism cooling minimum frequency 20-60Hz | Speed =frequency * 15
P70 DC air mechanism cooling maximum frequency 20-60Hz | Speed =frequency * 15
P88 Silent mode compressor frequency 20-70Hz
P89 Silent mode fan frequency 20-60Hz | Speed = frequency * 15
P95 Networking pump operation mode 0-1 0: Total 1: Independent
P96 Hot water return difference (host) 0~10°C
P99 The water pump speed regulation temperature 2~10°C
difference
P100 PWM pump minimum speed 20~80% | Speed percentage
P101 Pump control method (main engine) 0~1 0 AC1 DC PWM speed regulation
P103 Mode switching minimum run time 0~10min | When set to 0, it means no limit
P105 Cooling mode operating ring temperature limit 10~60°C
(main unit)
P106 Heating mode operating ring temperature limit 10~60°C | Underfloor heating or heating
(host)
P107 Hot water mode operating ring temperature limit 10~60°C

(host)
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P108 Hot water setting temperature limit (host) 30~80°C
P109 Hot water setting lower temperature limit (host) 10~30°C
P110 Heating setting temperature limit (main unit) 30~60°C
P111 Lower temperature limit for heating setting (main 15~30°C
unit)
P112 Upper temperature limit for refrigeration setting 20~40°C
(main unit)
P113 Lower temperature limit for refrigeration setting 5~20°C
(main unit)
P114 Number of presses selected 1~2°C 1 single 2 double
P115 Model Selection (Host) 0~5 0: Two supply, 1: triple supply 2/3/4/5
reserved
P116 Unit temperature control mode (host) 0~1 0: return water / 1: water out
P117 Antifreeze enters the ring temperature 0~10°C
P118 Antifreeze ingress temperature T15 0~20°C
P119 Type of refrigerant 0~20 1:R410A, 2:R32, 3:R290
P120 Low temperature start-up limit 0~1 0 enables, 1 disables
P134 The water flow is too low to protect the value 0~100 0 is not detected
P135 Anti-condensation starts the temperature difference| 0~50 Valid when P120 =0
P136 The throttle bypass valve opens the ring -20~50
temperature
P137 Throttled bypass valve delay press 0~999
P138 Defrosting press frequency 40~120
P139 Air conditioning electric heating option 0 enables, 1 disables, 2 gas controls
P140 Hot water electric heating option 0/2 0 enables, 1 disables, 2 gas controls
P141 Dew point duration of defrosting min
P142 Dew point constant for defrosting 0~60
P143 Defrosting can enter the water temperature °C
P144 Defrosting can enter the ring temperature -20~30 | °C
P145 Effluent antifreeze protection value -30~10 | Freeze protection probe
0~100L/m| Set the maximum range value according
P146 Pump range setpoint i to the
n pump model
0 low pressure 1 temperature 2 low
P147 Refrigeration and antifreeze method 2000/1/2 | pressure +
temperature
P148 Refrigeration antifreeze temperature value -40 Fluorine in/out
P149 The effluent is too high to limit the frequency 40-80
P150 Secondary heating pump selection 2
P151 Hot water heat source return 0
P152 Heating heat source difference 0
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P153 Hot water heat source combined temperature upper| 70
limit
P154 Heating heat source combined temperature ceiling | 60
P155 Compressor code selection (function reserved) 0 See compressor code table, 0: disabled
The heating limit the water temperature and the
P158 starting -15 When set to 30, the feature is disabled
ambient temperature
0: Hot water/1: Air conditioning/2:
P161 Auxiliary pump selection 0 Underfloorheating/3: Air-conditioned
underfloor heating/4:
All
P162 Hot water line antifreeze interval 90 Disabled when set to 0, unit: min
P163 The pump speed regulation minimum flow 30 L/min
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0 All Enabled / 1 Hot Water Enabled / 2
P164 | Energy level control 3 Heating

Enabled / 3 All Disabled
P165 Load the difference 3
P166 Load shedding differential returns 2
P167 Emergency stop difference 3
P168 Hot water mode start-up ratio 50
P169 Non-hot water mode start-up ratio 100
P170 Load cycle 7
P171 Shield low voltage switch ring temperature value -30
P174 Defrost opening 450

Table 3-5

3.3 Pump flow range setting method

The parameter setting value of P146 determines whether the feedback flow value of 25 status parameters is

accurate, and different pump models have corresponding set values, as shown in the following table for details:

P146=62 P146=75
(SHIMGE)
APF25-12-130E FPWM1 APM25-9-130
SOL-018HC3 SOL-024HC3 SOL-006HC1 SOL-010HC3 SOL-014HC3

L
SHIMGE

High Efficiency Circulation Pump
ModetAPF25-12-130 PWM1 NO.:2207040203001

230V 50/60HZ

B EEIs0.21-Part3

1HA) | POW)| Hem)
Min. 0.10, 8 1
Max.! 160! 180 | 12

MADE IN CHINA
INDySTRY (NN

LNMd 0£1-6-SZWdV:19PON

ZHOQ/0S ADEZ 4 SSeID phdl OLL4L

e 1705133

Table 3-6
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P146=66 P146=66 P146=35
(GRUNDFOS)
UPMXL 25-125 UPML 25-105 UPM3K 25-75
SOL-018HC3 SOL-024HC3 SOL-014HC3 SOL-006HC1 SOL-010HC3

P\
FI?UNfDFOS (x

Table 3-7
P146=90 P146=70
(Shinhoo)
GPA25-11H GPA25-9H
SOL-014HC3 SOL-024HC3 SOL-006HC1 SOL-010HC3 SOL-014HC3

GPA25-11H

‘"IIIAP.‘
*

Table 3-8
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3.4 Layout of outdoor unit electric control box

3.4.1 SOL-006HC1/ SOL-010HC3/ SOL-014HC3/ SOL-014HC3

AP4 switching power stripPCB

7 '----il!%ﬁél@ﬁ
. )

AP1 main control board PCB  AP3 water pump expansion board PCB AP2 driver board PCB

3.4.2 SOL-018HC3

AP4 switching power strip PCB

AP1 Main control board PCB AP3 Water pump expansion plate PCB AP2 Compressor driven
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3.4.3 SOL-006HC1/ SOL-010HC3/ SOL-014HC3/ SOL-018HC3

XT1 Power input 230VAC 1-14: 220VAC 15-20: DC12Vv
3.4.4 SOL-010HC3/ SOL-014HC3

AP2 Switching power strip PCB

AP1Main control AP3  Water pump AP2  Compressor APS fan power strip P
board expansion board driver board

3.4.45 SOL-018HC3
AP2 Switching power strip PCB
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3.4.6 SOL-006HC1/ SOL-010HC3/ SOL-014HC3/ SOL-018HC3 / SOL-024HC3

FERERREE

11 12 13 14 15 16 17 18 19 20

.

XT1 power input 400VAC

1-14: 230VAC

15-20: DC12V
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3.5 Electrical PCB Diagrams
3.5.1 Main Control Board Port Definition Diagram (AP1)

Q‘} Solplanet

— D02 D05 o= S e DOB D010 DO13 D013  DOB s
[| 8 87 ron EBBEEB S o1 rop rop Lo [0S
O — —— ; [
\ D016 I
H
L PROM| [
o =i {1
— = o i_ :2 []—
- -
==~ H = =
- e
= =
LED1 . hll R
— T
* L o
123466178 =
| TF =
& )
el 2
‘ sssncees | ccse ||[ssee oo @8 =
T COM3 TO9TIOTIITIZ T6 T6 TI3TIA ATd ATZ [ = —
| ? m, | [ TET R Y Y T T I NY YY) see @8 vl =
COM4 TITZ 13 T4 T7 T8 TI5TI6 AT3 AT1 O
port | description port | description port | description
Hot water electric
Do1 . . DI3 Water flow switch AlI3 | Low voltage sensors
heating/gas signal output
D02 | 4-way valve DI2 Low voltage switch T1 External coil temperature
D03 | Liquid spray valve DI1 High voltage switch T2 Return air temperature
D04 | Throttled bypass valve C3 The common end of the water level T3 Exhaust temperature
DO5 | obligate H High water level (hot water) T4 Refrigeration coil temperature
D06 | Returnvalve Medium water level (hot water) T5 Economizer inlet temperature
D07 | The crankshaft is heated L Low water level (hot water) T6 Economizer outlet temperature
D08 | Chassis heating Al2 obligate T7 Outdoor ambient temperature
D09 | Electric heating for heating All obligate T8 Inlet water temperature
D010 | EH3: Expansion tank heating Al4 High pressure sensors T9 Total effluent temperature sensor (optional)
P_e: Auxiliary heat source
D011 . COM3 | Drive module T10 | Heating tank temperature sensor (optional)
pump on the hot water side
P_f: Auxiliary heat source Heating side heat source temperature sensor
D012 . COM4 | LCD wire controller T11 .
pump on heating side (optional)
Hot water side heat source temperature sensor
D013 | EH4: Plate swap heating COM3 | obligate T12 .
(optional)
D014 | Enthalpy increase valve COM2 | Upper computer monitoring T13 | User return temperature
D015 | Low wind COM1 | Module cascade T14 | Antifreeze temperature
D016 | High wind ECL Expansion modules T15 | Outlet temperature
P_c Hot Water Auxiliary
D017 . 12v DC 12V power supply T16 | Tank temperature (hot water)
Pump (Optional)
Cc2 Public side 1 EXV1 | EEV main valve LED1 | Nixie tube
Cc1 Public side 2 EXV2 | EVIauxiliary valve SW1 | DIP switch
DI8 Medium voltage switch 1 C Power input T phase N Power input neutral wire
DI7 obligate B Power input S phase
DI6 Host linkage switch A Power input R phase
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3.5.2 Pump expansion board port definition diagram (AP3)

= =
= = = = [ =
=
ok = ] = D = D = H g = :
= =
=L 1] =
= =
=
= =
=L 1L 1=
= =
=L ] =
= — —
)
={Relt:
— -
[ =
WG A?Y
OF‘
serial serial
port description port | description
number number
1 OUT1 | Circulating water pump 18 DI6 Heating secondary circulation pump linkage switch
P_b: Heating secondary circulation
2 ouT2 19 DI5 GND
pump
3 OUT3 | SV1: Air conditioner valve closed 20 DI4 | Heat source heating side linkage switch
4 OUT4 | SV1: Air conditioner valve open 21 DI3 | GND
5 OUT5 | SV2: Hot water valve open 22 DI2 | Heat source hot water side linkage switch
6 OUT6 | SV2: Hot water valve closed 23 DI1 | GND
Hot water electric heating/gas
7 ouT?7 ) 24 TH1 | obligate
signal output
8 DI10 obligate 25 TH2 | obligate
9 DI9 GND 26 TH3 | obligate
10 DI8 obligate 27 TH4 | obligate
11 DI7 GND 28 TH5 | obligate
Ccom
12 COM3 | RS485 29 8 Water flow meter
13 COM2 | RS485 30 ECL | Communicate with the main control board
CoM
14 COM1 | RS485 31 4 Indoor pump PWM input and output
COM | Main engine circulation pump PWM input and
15 AC-L Firewire input 32
6 output
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® 90 ..|.. i% O

a
&

O

N-OV
L1

OouUT1 O

ouT2

OouTT ouTé OUT5 ouT4 OouT3
FUSE

1

Lia 2ia €ia via sia

T6.3A/250VAC

[

COomM4

COMé6

i rairsirararg

o o u | I |
Oeoeoeeee

COM3 COM2  cOM1 ECL COM8  TH1 TH2 TH3 TH4 TH5
serial serial
port | description port | description
number number
1 OUT1 | Circulating water pump 18 DI6 obligate
2 OUT2 | P_b: Heating secondary circulation pump 19 DIS obligate
Heating secondary circulation pump linkage
3 OUT3 | SV1: Air conditioner valve closed 20 DI4 .
switch
4 OUT4 | SV1: Air conditioner valve open 21 DI3 Heat source heating side linkage switch
5 OUT5 | SV2: Hot water valve open 22 DI2 Heat source hot water side linkage switch
6 OUT6 | SV2: Hot water valve closed 23 DI1 GND
7 OUT7 | Hot water electric heating/gas signal output 24 TH1 obligate
8 COM3 | RS485 25 TH2 | obligate
9 COM2 | RS485 26 TH3 obligate
10 COM1 | RS485 27 TH4 obligate
11 AC-L | Firewire input 28 TH5 obligate
12 AC-N | Neutral line input 29 COMS8 | Water flow meter
13 30 ECL Communicate with the main control board
14 31 COM4 | Indoor pump PWM input and output
Main engine circulation pump PWM input and
15 32 COM6
output
Table 3-11
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3.5.3 Switching power supply port definition diagram (AP4)

Fuses 3.15A/250VAC

]
8
o0
Power input s 8
- NN ‘
230VAC B[ weo < Secondary 1 DC12V
i GES
(IR ] Secondary 2 DC12V
&1 *r—

3.5.4 DC fan board port definition diagram (AP5)

2# DC fan DC310V 1# DC fan DC310V

211030099
HMM11-7C01(V1.0)
[ROHS)

RS485
communication Fuses
interface
(connected to the
main control board
AP1).
Power input N Power input L
(VAC230V) (VAC230V)
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3.5.5 Compressor drive board port definition diagram (AP4)
1. Applicable models SOL-006HC1. SOL-010HC1

S——

Compressor connector V Compressor connector U

230VAC Power input L

Compressor 230VAC Power input N

connection W

Ground wire PE

reactor

I8Hou ] ozs0tociz
(0'4A)036-Miam)

RS485 communication is connected

DC fan interface

to the AP1 main control board

Applicable models SOL-014HC1. SOL-018HC1

Cormpressor connector V Compressor connector U

230VAC Power input L

Comp
ressor connector 230VAC Power input N
W =
; Ground wire PE
g
8
RS485  communication is 2# DC fan 1# DC fan interfa
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Applicable models SOL-018HC3 , SOL-024HC3

RS485 Communication is
connected to
the AP5 DC fan board

RS485 communication
is connected

AP1
board

main  control

reactor
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Compressor interface W

Compressor interfaceV

Compressor interface U

1.0)

HMD3W-7AS9(V:
213032216 [RoHS]

Power

Power Power

input R input S input

AP1 Main Control Board- Temperature Sensors T9/T10/T11/T12/T16 (Enable andDisable):

on —0E=E— 10
r THEE=E—=T"1 T11
12345678 %_:::{:] .
——Té=g—— T16

1. T9 total outlet temperature is enabled, dial code 7=ON (not enabled by default)

2. T10 heating water tank temperature enabled, dial code 6=ON (default not enabled)

3. The temperature of the heat source on the heating side of T11 is enabled, and P151 is set to non-0 (factory

default 0 is not enabled).

4. The heat source temperature on the hot water side of T12 is enabled, and P152 is set to non-0 (factory

default 0 is not enabled).

5. T16 hot water tank temperature (factory standard).
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3.6 Fault code and cause of failure
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Failure
d Fault description Troubleshooting and the cause of the failure
code
EO01 | Out-of-phase protection The power supply phase sequence is incorrect
E02 | Phase loss fault The power supply is out of phase
1. Whether the circulating water pump is normal and whether the
water system is blocked
2. Whether the water flow switch model is normal and whether
Protection against water flow | the installation direction is correct
E03 | switch failure or low water 3. Whether the water flow switch port wiring is correct
flow
4. Whether the pump lift meets the actual requirements
5. Whether the water pump is reversed and the installation
direction is wrong
Abnormal communication
between the main control Check the communication connection between the motherboard
E04 board and the remote and the remote module
module (reserved)
1. Whether the pressure switch is damaged and the wiring is
wrong
2. Too much refrigerant in the system
EO05 | High voltage switch failure 3. Whether the fan works normally and whether the water flow of
the unit is normal
4. The air inlet in the fluorine circuit system may be blocked
5. Whether the water-side heat exchanger is seriously formed
1. Whether the pressure switch is damaged and whether the
wiring is correct
E06 Low voltage switch failure 2. Lack of refrigerant in the system
3. Whether the fan works normally
4. There is blockage in the fluorine circuit system
The remote controller is o ]
E 09 o ) Check the communication connection between the remote and
communicating with the
) the motherboard
motherboard is faulty
AND 10| obligate obligate
AND 11| Time-limited protection The free trial period has arrived, enter the boot password
Exhaust temperature is too 1 The ﬂuorine SyStem iS blocked
E12
high fault 2. Lack of refrigerant in the fluorine circuit system or bad sensor
1. The sensor connection wire is disconnected or short-circuited
Hot water tank temperature
AND 14 | failure 2. The sensor is damaged
3. The motherboard port is damaged
AND 15 1. The sensor connection wire is disconnected or short-circuited
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The inlet water temperature
sensor is faulty

. The sensor is damaged

. The motherboard port is damaged

1. The sensor connection wire is disconnected or short-circuited
E16 | Coil sensor failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
AND 18 | Exhaust sensor failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
Room temperature sensor
E 20 failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
E21 | Environmental sensor failure | 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
User backwater sensor failure
E22 (hot water) 2. The sensor is damaged
3. The motherboard port is damaged
1. Check whether the water flow is too low or no water flow
Refrigeration subcooling
E23 protection 2. Check whether the outlet probe is damaged
3. The fluorine system is blocked
Fluorine circuit antifreeze 1. The sensor connection wire is disconnected or short-circuited
AND 24 | temperature fault (fluorine 2. The sensor is damaged
road) 3. The motherboard port is damaged
E 25 obligate obligate
1. The sensor connection wire is disconnected or short-circuited
Freeze sensor failure
E 26 (waterway) 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
E27 | The effluent sensor is faulty 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
E29 | Return air sensor failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
E 30 Return air sensor failure

. The sensor is damaged
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3. The motherboard port is damaged

1. The water pressure switch wiring is wrong

E31 Water pressure switch failure
2. Water pressure switch failure
Excessive effluent 1. Insufficient water flow
E32
temperature protection 2. The sensor is damaged
1. The sensor connection wire is disconnected or short-circuited
E33 | High pressure sensor failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
E34 | Low voltage sensor failure 2. The sensor is damaged
3. The motherboard port is damaged
The temperature difference 1. The water inlet or outlet probe is damaged
E37 between the inlet and outlet | 2. The inlet or outlet probe is not placed in the wrong position
water is too large to protect 3. Insufficient water flow
E 38 | DC fan failure The fan drive board or motor is damaged
1. The sensor connection wire is disconnected or short-circuited
Refrigeration coil sensor
E42 failure 2. The sensor is damaged
3. The motherboard port is damaged
Ambient temperature too low )
E 44 ) Normal protection
protection
1. The sensor connection wire is disconnected or short-circuited
The economizer inlet sensor
E47 | s faulty 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
The economizer inlet sensor
E A8 is faulty 2. The sensor is damaged
3. The motherboard port is damaged
The economizer outlet sensor
E49 | . Same as E47
is faulty
High voltage too high
ES51 & . 8 & Same as EO5
protection
Low voltage too low
E52 . Same as EO6
protection
1. Poor contact or broken signal line
Expansion board
ES55 communication abnormal 2. The expansion board is damaged
3. The motherboard is damaged
The single-phase power supply unit detected a three-phase
E 80 | Power supply error

electrical signal
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Variable frequency drive

The compressor or compressor drive board is bad, and the failure

E 88
module protection is shown in Appendix 1
1. Input power supply voltage< 165V
. o ) 2. Input voltage> 265V
Eoa The main engine circulating
. 3. The electronic components on the pump drive board are
water pump is under pressure
damaged or damp
4. The water pump is damaged
1. Poor contact or broken signal line
The communication between | 2- The electronic components on the main control board are
Egg | the press drive and the main damaged or damp
control board is abnormal 3. The electronic components on the press drive board are
damaged or damp
4. The power supply of the press drive board is not energized
1. Poor contact or broken signal line
The communication between | 2- The electronic components on the main control board are
£og | the fandrive and the main damaged or damp
control board is abnormal 3. The electronic components on the fan drive board are damaged
or damp
4. The power supply of the fan drive board is not energized
The networking model is . ) .
ANDA1| . Different series of units are not allowed to be networked
incorrect
1. The sensor connection wire is disconnected or short-circuited
Hot water heat source sensor
AND A2 | failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
Heating heat source sensor
AND A3 | failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
AND A4 | Heating tank sensor failure 2. The sensor is damaged
3. The motherboard port is damaged
1. The sensor connection wire is disconnected or short-circuited
Total effluent sensor failure
AND A5 2. The sensor is damaged

(multiple networking)

3. The motherboard port is damaged

Table 3-12
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Compressor drive description is attached in Table 1

ESS8

P1 IPM overcurrent/IPM module protection

P2 Compressor drive failure/software control abnormal/compressor out of step
P3 Compressor overcurrent

P4 Input voltage phase loss (single phase invalid)

P5 IPM current sampling fault

P6 power component overheating shutdown;

P7 Precharge failed

P8 DC link overvoltage

P9 The DC link is undervoltage

P10 AC input undervoltage

P11 AC input overcurrent

P12 Input voltage sampling failure

P13 DSP-PFC communication failure

P14 Radiator temperature sensor failure

P15 DSP and communication board communication failure
P16 Abnormal communication with the main control board
P17 Compressor overcurrent alarm

P18 Compressor field weakening protection alarm

P19 IPM overtemperature alarm

P20 PFC overheating alarm

P21 AC input overcurrent alarm

P22 EEPROM fault alarm

P23 ON

P24 EEPROM refresh completes (can be eliminated after reboot);
P25 Temperature sensing fault frequency limiting;

P26 AC undervoltage frequency limit protection alarm;
P27 ON

P28 ON

P29 :ON

P30 ON

P31 ON

P32 ON

P33 IPM module overheating shutdown
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P34 The compressor is out of phase

P35 The compressor is overloaded

P36 Input current sampling fault

P37 IPM supply voltage failure

P38 Precharge circuit voltage failure

P39 EEPROM failure

P40 AC input overvoltage fault

P41 Microelectronics malfunction

P42 Compressor model code failure

P43 Current sampling signal overcurrent (hardware overcurrent)

The remote controller flashes to cycle through the E88 and above codes

Table 3-13
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3.7 Waterway installation and wiring

3.7.1 Thesystem legend illustrates the comparison

% Solplanet

Legend code comparison table

code code
Assembly unit Assembly unit
name name
Auxiliary heat source water pump on heating side
0 Heat pump host DC Pe
3 linkage switch
The auxiliary heat source water pump on the hot
1 Exhaust valve D4C water side P_f linkage switch
2 Water flow switch T15 Outlet water temperature T15 sensor
3 Pressure relief valve T16 Hot water tank temperature sensor
4 Expansion tank T10 Buffer tank temperature sensor (optional)
5 Shut-off valves (individual purchase) T9 Total effluent temperature T15 sensor (optional)
6 Filters (individual purchases) T11 Heating side heat source temperature sensor
(optional)
Hot water side heat source temperature sensor
7 Check valves (individual purchase) T12 .
(optional)
8 Bypass valves (individual purchase) P_a Main engine circulation pump (PWM)
Heating secondary circulation pump (individual
9 P_b
Buffer tank - purchase)
10 Domestic hot water tank P c Auxiliary pump (individual purchase)
Hot water tank electric heating/gas
EH1 . P_d A
control signal - User return pump (individual purchase)
Electric heating of heating water tank Hot water side auxiliary heat source pump
EH2 p o
(individual purchase) € (individual
purchase)
Electric 3-way valve for hot water Heating side auxiliary heat source pump
Sv1 P f S
(individual purchase) - (individual
purchase)
Air conditioner electric three-way
SV2 P
valve -£ Gas circulation pump (individual purchase)
(individual purchase)
KA1-
T8
Inlet water temperature sensor KA4 | Intermediate relays (individual purchase)
Additional heat source (wall-hung KM1-
AH
S stove) KM4 | AC contactor (individual purchase)
(individual purchase).
DC Unit linkage switch
1
Heating secondary water pump P_b
DC . .
) linkage switch
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3.7.2 Installation diagram of a single floor heating mode waterway system

LCD

cooo0

T

LCD

Xion
l

T15

P 5
8

When the application scenario is floor heating, heating, and cooling mode
It is necessary to put the parameters P48=0 (disable the tank temperature sensor), L12=1 (disable high-

temperature sterilization)
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3.7.3 Schematic diagram of wiring in floor heating, heating and cooling modes
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3.7.4 Installation diagram of hot water + cooling or hot water + heating mode waterwaysystem:

! I LCD
H {= ey
I I 0000 \|=D
I I 6, Pg P_d
[ calid)
I I T16—§ 7
I
I
I EH1 | ‘?
0 I [ a
I N
I T 10
I
I
: I
1.3 - - - -
v2el 5 => [l sw .
Ti5 ve I 1 {g} ! Bg
Pz ;5 ’ I = I
18 : I I T I ‘
5
I —pk—
. =< > |
I
I
|
O I

LCD

AQF

1. When the head of the DC pump of the P_a pump of the unit is not enough, an external auxiliarywater
pump is required to P_c, and the parameter P161 needs to be set to 0
2. When the parameter P150=2, the P_b pump controls the start and stop according to the heating
secondary pump pump linkage switch;

When the parameter P150=3, the P_b water pump starts and stops according to the room

temperature control.

101



‘.‘} Solplanet

3.7.6 Schematic diagram of hot water + refrigeration, hot water + heating, hot water +

/nln\
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o3 o1 1
M OI
uTa _m|__8_ ___“_ T T T ™\
[ I~ _ Rt '4hY TN 4R 7PN
011—HL_~OL_1
ol
M T M
D09 ~ 1 AR AR
T Ior 1
U — IS 0
<L 1
220¥~240V50Hz 220¥~240V/50Hz 220¥~240V50Hz || 220¥~~240Y/50Hz
ON[OFF| N
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EH1

EH2

SV1
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Installation diagram of a mixed-mode waterway system

3.7.7

10

g

6
O
e Y

T16p=
EH1

d
|
|

r——==
|

|

L

b
|
|
|

|

Rih

8

ﬁ

|
|
L

i%_i]

fl 1 1 IM
Lk 5 |
13
3 i

=

103



‘.‘} Solplanet

3.7.8 Wiring diagram in mixed mode
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3.7.9 Schematic of cascade mode waterway installation
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3.7.10Schematic diagram of cascade mode waterway wiring
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3.7.11 Floor heating + cooling + hot water + gas waterway installation schematic
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3.7.12 Schematic diagram of floor heating + cooling + hot water + gas waterway connection
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3.7.13 Three-way valve wiring method

Three-wire one-control three-way valve wiring method:

el

&

L L1 N L L1N
T T
s e

A-»e-B
C

SV1 SV2

According to the above figure C as the input end, the output end is A and B, when the voltage (VAC230V) is

only added to the L line, the valve maintains the initial position C-B, that is, the flow drops from C flows to the

B position, and when the voltage is added to the L1 line, the valve drops tothe C-A position, that is, the flow

drops from C to the A position When the voltage on the L1 line is removed, the valve drops back to the C-B

position
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Three-wire two-control three-way valve wiring method:

HL

1T
T

);l\ I
£
bl
~

1\
)
)

—

=
i
SHEL

i
3
E@;

/ L A-pe-B (JA\
1 e

SV1

V2

According to the above figure C as the input end, the output terminal is A and B, when the voltage
(VAC230V) is added to the ON line, the valve maintains the initial position C-B, that is, the flow rate drops C
flows to the B position, and when the voltage is added to the OFF line, the valve drops to the C-A position,

that is, the flow drops from C to A Location.
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3.8 Wiring diagram of each model

SOL-006HC1/ SOL-010HC1/ SOL-014HC1/ SOL-018HC1Electrical schematic
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SOL-010HC3/ SOL-014HC3/ SOL-018HC3/ SOL-024HC3Electrical schematic
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3.9 NCT Sensor resistance table
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5K sensor resistance table

temperatu | Resistanc| temperatu | Resistanc| temperatu | Resistanc| temperatu | Resistanc| temperatu | Resistanc| temperatu| Resistanc| temperatu| Resistan
re e re e re e re e re e re e re ce
(*Q) (KQ) (Y] (K9Q) (°C) (K9Q) (°C) (K9Q) (%) (K9Q) (°C) (K9Q) (*C) (K9Q)
-40 108.4 -13 26.2913 14 7.7643 41 2.7692 68 1.1413 95 0.5196 122 0.2677
-39 102.3 -12 25.033 15 7.4506 42 2.6735 69 1.1008 96 0.5088 123 0.2615
-38 96.62 -11 23.8424 16 7.1813 43 2.5816 70 1.0734 97 0.4919 124 0.2554
-37 91.26 -10 22.7155 17 6.8658 44 2.4936 71 1.0412 98 0.4786 125 0.2496
-36 86.23 -9 21.6486 18 6.5934 45 2.4097 72 1.01 99 0.465 126 0.2438
-35 81.51 -8 20.638 19 6.3333 46 2.3276 73 0.98 100 0.4533 127 0.2383
-34 77.08 -7 19.6806 20 6.085 47 2.2491 74 0.9508 101 0.4418 128 0.2329
-33 72.92 -6 18.7732 21 5.8479 48 2.1739 75 0.9228 102 0.4385 129 0.2276
-32 69.01 -5 17.9129 22 5.6213 49 2.1016 76 0.8957 103 0.4273 130 0.2225
-31 65.33 -4 17.097 23 5.4048 50 2.0321 77 0.8695 104 0.4165 131 0.2175
-30 63.7306 -3 16.323 24 5.1978 51 1.9656 78 0.8441 105 0.406 132 0.2127
-29 60.3223 -2 15.5886 25 5 52 1.9016 79 0.8196 106 0.3958 133 0.2079
-28 57.118 -1 14.8713 26 4.8108 53 1.8399 80 0.7959 107 0.3859 134 0.2034
-27 54.1043 0 14.2293 27 4.6298 54 1.7804 81 0.773 108 0.3763 135 0.1989
-26 51.2686 1 13.6017 28 4.4586 55 1.7232 82 0.7508 109 0.367
-25 48.5994 2 13.0057 29 4.2909 56 1.668 83 0.7295 110 0.3579
-24 46.086 3 12.439 30 4.1323 57 1.614 84 0.7086 111 0.3491
-23 43.7182 4 11.9011 31 3.9804 58 1.5636 85 0.6885 112 0.3406
-22 41.4868 5 11.3894 32 3.8349 59 1.5142 86 0.669 113 0.3323
-21 39.3833 6 10.9028 33 3.6955 60 1.4856 87 0.6502 114 0.3243
-20 37.3992 7 10.4399 34 3.562 61 1.4206 88 0.632 115 0.3165
-19 35.5274 8 9.9995 35 3.434 62 1.3763 89 0.6144 116 0.3089
-18 33.7607 9 9.5802 36 3.3119 63 1.3336 90 0.5973 117 0.3015
-17 32.0927 10 9.181 37 3.1937 64 1.2923 91 0.5808 118 0.2944
-16 30.5172 11 8.8008 38 3.0809 65 1.2526 92 0.5647 119 0.2874
-15 29.0286 12 8.4395 39 2.9727 66 1.2142 93 0.5492 120 0.2807
-14 27.6216 13 8.0934 40 2.8688 67 1.1771 94 0.5342 121 0.2741
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50K sensor resistance table

Tempera | Resistance | Tempera Resistance | Tempera- | Resistan | Tempera- [Resistance| Tempera- | Resistance [Tempe Resistance | Tempera- | Resistance
ture (°C). (°C) ture (°C). (°C) ture (°C). ce ture (°C). (°C) ture (°C). (°C) ture (°C). (°C) ture (°C). (°C)
(9

-40 1588 -12 306.29 16 75.001 44 22.648 72 8.0903 100 3.312 128 1.5165
-39 1489 -11 290.06 17 71.625 45 21.773 73 7.8193 101 3.215 129 1.4774
-38 1396 -10 274.78 18 68.416 46 20.935 74 7.5586 102 3.1214 130 1.4396
-37 1310 -9 260.4 19 65.368 47 20.134 75 7.3077 103 3.031 131 1.4028
-36 1230 -8 246.85 20 62.474 48 19.368 76 7.0667 104 2.9435 132 1.3672
-35 1156 -7 234.08 21 59.719 49 18.635 77 6.8345 105 2.8589 133 1.3327
-34 1086 -6 222.02 22 57.104 50 17.932 78 6.6109 106 2.7772 134 1.2991
-33 1021 -5 210.69 23 54.62 51 17.26 79 6.396 107 2.6982 135 1.2665
-32 959.9 -4 199.98 24 52.253 52 16.616 80 6.189 108 2.6218 136 1.2349
-31 903.1 -3 189.86 25 50 53 16.001 81 5.9894 109 2.5479 137 1.2042
-30 866.96 -2 180.34 26 47.857 54 15.41 82 5.7976 110 2.4764 138 1.1744
-29 815.7 -1 171.33 27 45.817 55 14.844 83 5.6126 111 2.4072 139 1.1455
-28 767.71 0 162.81 28 43.877 56 14.302 84 5.4346 112 2.3403 140 1.1174
-27 722.87 1 154.78 29 42.027 57 13.782 85 5.2629 113 2.2755 141 1.0901
-26 680.87 2 147.19 30 40.265 58 13.284 86 5.0974 114 2.2128 142 1.0636
-25 641.59 3 140 31 38.585 59 12.807 87 4.9379 115 2.1522 143 1.0379
-24 604.82 4 133.21 32 36.987 60 12.348 88 4.7842 116 2.0934 144 1.0128
-23 570.34 5 126.79 33 35.462 61 11.909 89 4.6359 117 2.0365 145 0.9886
-22 538.03 6 120.72 34 34.007 62 11.487 90 4.4931 118 1.9814 146 0.9649
-21 507.74 114.96 35 32.619 63 11.083 91 4.3552 119 1.928 147 0.942
-20 479.34 8 109.51 36 31.297 64 10.694 92 4.2222 120 1.8764 148 0.9197
-19 452.68 9 104.34 37 30.034 65 10.321 93 4.0939 121 1.8263 149 0.898
-18 427.67 10 99.456 38 28.827 66 9.9628 94 3.97 122 1.7778 150 0.8769
-17 404.17 11 94.826 39 27.677 67 9.6187 95 3.8506 123 1.7308
-16 382.11 12 90.426 40 26.578 68 9.2882 96 3.7351 124 1.6852
-15 361.35 13 86.262 41 25.528 69 8.9706 97 3.6238 125 1.6411
-14 341.86 14 82.312 42 24.524 70 8.6655 98 3.5162 126 1.5983
-13 323.53 15 78.561 43 23.566 71 8.3723 99 3.4123 127 1.5567
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Chapter 4: Fault diagnosis and treatment

4.1 Repair use tools
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serial Tool Image function
number | name
Phillips
screwdriv Remove the Phillips
1 er(6 - - screws
inches).
Slotted
screwdriv Remove the flat line
2 er (6 screws
inches).
Active
wrench N Removing screws,
o A -
inches). /\
Sharp-
nosed Wire cutting,
4 pliers terminal removal,
(6 ————d J] etc
inches).
Hex Open shut-off valve,etc
5 wrench
(size 5).
Electric
6 screwdriv Remove screws, etc
er
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Clamping
Head
Current
Clamping
Clamp Measure current,
7 multimet voltage, resistance,
er Ty Function knob | Capacitance, etc
On/off buzzer
indicator
Function selection Function selection
toggle key o oggle key
Display
Voltage, resistance,
ca%acg‘a:rce
; of
Fublic port at?nctional sockets
Anti-skid handle
8 vacuum Fluorine system
pump B \ vacuuming
Catcher \d
Visible Oil {{{
Window 4 X b
Oil Drain
Plug Damping base plate
Double Fluorine system
9 head pressure,
pressure vacuuming, etc
gauge

Note: Other special tools are not listed, the above tools can ensure basicmaintenance

inspection, etc.
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4.2 Model disassembly and parts
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Serial
number

Image

Illustrate

Front trim panel
removal method:

unscrew the 7 screws
on the front panel;
Usea"+"
screwdriver or an
electric cross tool

Remove the front
trim panel to
remove the top
cover
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How to open the
top cover:

[

The top cover fixed
part, all screws mustbe
removed.

Use a Phillips
screwdriver or

electric Phillips tool.
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Open the top cover
upwards

Right panel removal:

After the top cover

is removed, you only
need to remove the
two fixing screws under
the right plateto
remove the right plate
by pressing down.
Usea"+"

screwdriver or

electric cross tool;

119




‘.‘} Solplanet

Front panel
removal:

Remove the 7 screws
on the front and 2
screws on the fan
fixing plate and the
left and right-side
screws;

Usea"+"
screwdriver or an

electric cross tool;
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Blade removal:

Use the movable
wrench to secure the
nut and turn the
wrench clockwise
Use an active
wrench

Motor removal:

4 fixing screws
Usea"+"
screwdriver or an
electric cross tool;

Removal of the rear
decorative panel:

Unscrew the
decorative version 7
screws

Usea"+"
screwdriver or an

electric cross tool;
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11

12
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Backplane removal:
Remove the drain
buckle, remove the
back plate, removethe
fixing screws;

Use a "+" screwdriver
oran

electric cross tool;

Appliance box top
cover removal:

Unscrew the 4
screws on the cover
Usea"+"
screwdriver or
electric cross tool;

15kW Fan power
board:

Unscrew the 4
screws on the fan
power strip
Usea"+"
screwdriver or an
electric cross tool;

13

15kW Chassis
electric heating
removal: Chassis
electricheating
D08

Use needle-nose
pliers
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14

(VIS S

Reactor removal:

Reactor 12 11
Usea"+"
screwdriver or an

electric cross tool;
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15

16

124

15kW Main
electronic expansion
valve removal:

Main electronic
expansion valve
EXV1

15kW Auxiliary
electronic expansion
valve removal:

Auxiliary electronic
expansion valve EXV2
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17

18

15kW Fans

High pressure
sensor Al4 (red).




“‘} Solplanet

19

20
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15kW low voltage
sensor

Low voltage sensor
A13 (blue)

15kW high voltage
switch

High-voltage switch
DI1
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15kW low voltage
switch

21
Low voltage switch
DI2
15kW ambient
temperature sensor:
22 Ambient

temperature sensorT7
5K
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23

15kW inlet water
temperature sensor:
Inlet water
temperature sensorT8
5K

24

15kW effluent
temperature sensor:
Outlet water
temperature sensor
T155K
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25

26

15kW water tank
temperature sensor:
15kW tank
temperature sensor
T16 5K

15kW  economical
inlet temperature
sensor

15kW  economical
inlet temperature
sensor T5 5K
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15kW economical
temperature sensor:

27 Economical
temperature sensorT6
5K

15kW coil
28 temperature sensor

Coil temperature
sensor T2
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29

30

15kW return air
temperature sensor
Return air
temperature sensorT2
5K

15kW exhaust gas
temperature sensor
Exhaust gas
temperature sensor
50K
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31

15kW internal disc
temperature sensor
Internal disk
temperature sensorT4
5K

32

33

34

132

15kW wire
controller

15kw water flow
switch

Water flow switch
DI3

15kw 4-way valve4-
way valve D02
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15kw circulating

water pump
35 Circulating water
pump OUT1
36 Compressor tracing
37 15kw compressor
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4.3

Common troubleshooting and repair
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I\

A | ims

Repair method:
1. S. T Swap two of the threelive
wires at will (after swapping,it will

EO1 be powered back on)
Out-of-phase 220v machines do not experience
protection this failure
@m’jww
Repair method:
Step 1:
Check that the power cord
connection is securely secured
Step 2:
Use a multimeter to measure the
presence of 220V between the
E02 neutral line and each live wire
Phase loss (measurement requires
fault energization)

Step 3:
Use a multimeter to measure
whether there is a 380V voltage
between three live wires
(requires measurement when
power is on)

220V machines do not
experience this failure
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EO3

Water flow
switch failure
or water flow
too low
protection

EO3

Water flow
switch failure
or water flow
too low
protection

135

Repair method:
Step 1:

3 | Check that the pipe valve is fully

open (confirm that the water is

flowing smoothly)
| Step 2:

Check whether the water flow
switch is installed backwards and
whether the water flow switch
model is correct

Step 3:

Check that the water flow switch
cable port is not plugged into the
wrong position

(Water flow switch port D13
white)

Step 4:

Check whether the circulating
water pump is working properly
and whether the water system is
blocked

Step 5:

Check the pump head and
whether the flow rate is sufficient
(if it is not enough, add a hot water
auxiliary pump)

Step 6:

Check whether the external
auxiliary pump is installed
backward or reversed.
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EO5
High voltage
switch failure

EO5
High voltage
switch failure

Step 1:

Check the high-pressure pressure switch
for damage

Whether the terminal position is correct
(High voltage switch D11 red)

Step 2:

Use a pressure gauge to connect the low-
pressure access port to measure the
system's excess refrigerant.
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EO5
High voltage
switch failure
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Step 3:

Check the system for blockages or air in
the system.

Use the pressure gauge to connect the
high and low pressure access ports at the
same time to measure whether the
operating pressure of the system is
normal.Step 3:

Check the system for blockages or air in
the system. Use the pressure gauge to
connect the high and low pressure access

’| ports at the same time to measure

whether the operating pressure of the
system is normal.
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EO5
High voltage
switch failure

EO5
High voltage
switch failure

Step 4:
Check that the fan is operating
properly.

Step 5:

Check whether the pump is running
normally and whether the water flow of
the unit is normal.
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EO5
High voltage
switch failure

139

Step 6:

Check whether the water-
side heat exchanger is seriously
fouled

(In areas with poor water
quality, oxalic acid and citric acid
should be regularly used to clean
the inside of the heat exchanger,
or cold water pre-filtration should
be installed.) )
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! 38
Step 1:
06 Check the low pressure switch for
E damage
Low voltage

Whether the terminal position is
switch failure
correct.

(Low voltage switch D12 blue)

Step 2:

Use a pressure gauge to connect
the low-pressure access port to
EO6
Low voltage

measure whether the system
refrigerant is missing

switch failure (After replenishing the
refrigerant, use foam to check

whether the copper pipe weld has

|| refrigerant leakage)
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EO6
Low voltage
switch failure

\:\\

M
WL

/

141

Step 3:
Check that the fan is operating
properly.
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EO6
Low voltage
switch failure

E09

The remote
controller is
communicating
with the
motherboard is
faulty

E12
Excessive
exhaust
temperature
protection

Step 4:
Check the system for blockages.

Use the pressure gauge to connect
the high and low pressure access
ports at the same time to measure
whether the operating pressure of
the system is normal.

1: Check whether the communication
between the remote controller and
the motherboard is normal

2: Use a multimeter to measure
whether the voltage output of the
motherboard port is normal)

(white port)

normal.

Step 1:
Check the system for
blockages or lack of refrigerant.

Use the pressure gauge to

connect the high and low

pressure access ports at the same
time to measure whether the
operating pressure of the system is
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E12
Excessive
exhaust
temperature
protection

Step 2:
Check that the exhaust

| damaged and that the resistance
value is correct and measured
using a multimeter

‘ ' ‘| temperature sensor is not

(T3 red port)
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E14

Hot water
tank
temperature
failure

144

1: The sensor connection cable is
open or disconnected

2: The sensor is damaged 3:

The motherboard port is
damaged

4: Use a multimeter to measure
whether the resistance value is
correct

(T16 blue port)
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1: The sensor connection cable is
open or disconnected

Eis ” 2: The sensor is damaged 3:
The inlet The motherboard port is
water
damaged
temper'ature 4: Use a multimeter to measure
SENSOris whether the resistance value is
faulty
correct
(T8 white port)
1: The sensor connection cable is
open or disconnected
2: The sensor is damaged 3:
E16 The motherboard port is
Coil sensor g damaged
failure 4: Use a multimeter to measure

whether the resistance value is
correct
(TI Red Port)
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1: The sensor connection cable is
open or disconnected

2: The sensor is damaged 3:
E18

Exhaust

| The motherboard port is
| damaged

sensor failure 4: Use a multimeter to measure
whether the resistance value is
correct

(TIRed Port)

1: The sensor connection wire is

E33 disconnected or open
High 2: Sensor failure
pressure 3: The motherboard port is

damaged
(D11 red port)

sensor failure
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E34
Low voltage
sensor failure

149

1: The sensor connection wire is
disconnected or open

2: Sensor failure

3: The motherboard port is
damaged

(D12 blue port)
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E37

The
temperature
difference
between the
inlet and
outlet water
is too large to
protect

150

Step 1:

Check that the piping valves are
fully open.

Step 2:

Check if the pump is working.

Step 3:

Check whether the rated head of
the pump and the rated flow rate
meet the normal operation
requirements of the machine.

Step 4:

Manually drain the drain pump
and drain the air from the

pipeline.
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Schedule

Schedule A: Heat dissipation per unit of ground and heat loss from theground in the lower

layer or soil

1. The heat dissipation per unit ground area of PE-X pipe and the heat loss of downward
conversion

The surface layer is cement or ceramic, thermal resistance <0.02 (m’. K/W), the heat

dissipation per unit ground and the heat loss from downward turn can be shown in the tableAl.1

TableA 1.1
Average Water | Indoor Air Heating Pipe Space (mm)
R | T 300 250 200 150 100
°O) (°O) Ji Hfat;u, Heat Loss |g; "‘,’ﬁf};,, Heat Loss|g; ",‘fff;u, Heat Loss|g; Hreatiw Heat Loss|g; Hreat;w Heat Loss

16 847 | 23.8 | 925 | 240 | 100.5| 24.6 | 1089 | 24.8 | 116.6 | 24.8
18 76.4 | 21.7 | 833 | 220 | 904 | 226 | 97.9 | 22.7 | 1047 | 22.7
35 20 68.0 | 199 | 740 | 20.2 | 804 | 20.5 | 87.1 | 20.5 | 93.1 | 20.5
22 59.7 | 17.7 | 650 | 180 | 705 | 184 [ 76.3 | 184 | 81.5 | 184
24 51.6 | 156 | 56.1 | 157 | 60.7 | 157 | 65.7 | 15.7 | 70.1 | 15.7
16 108.0 | 29.7 | 118.1| 29.8 | 128.7| 30.5 [139.6 | 30.8 | 149.7 | 30.8
18 99.5 | 274 [ 108.7| 279 | 1184 | 28.5 | 1284 | 28.7 | 1376 | 28.7
40 20 91.0 | 254 | 994 | 257 |108.1| 26.5 |117.3 | 26.7 [ 1256 | 26.7
22 825 | 23.8 | 90.0 | 239 | 97.9 | 244 |106.2| 246 | 113.7 | 24.6
24 742 | 21.3 | 809 | 21.5 | 87.8 | 224 | 95.2 | 224 | 101.9 | 224
16 131.8 | 355 | 144.4| 355 |157.5| 36.5 [171.2| 36.8 [ 183.9 | 36.8
18 1233 | 332 | 134.8| 339 |147.0| 345 [159.8 | 348 (171.6 | 34.8
45 20 1145 | 31.7 | 125.3 | 32.0 |136.6 | 324 (1485 | 32.7 [ 1593 | 32.7
22 106.0 | 294 | 115.8 | 29.8 | 126.2| 30.4 [137.1 | 30.7 [ 147.1 | 30.7
24 97.3 | 276 [106.5| 27.3 | 1159 | 284 |125.9| 28.6 | 1349 | 28.6
16 156.1 | 414 | 171.1| 41.7 | 187.0| 425 [203.6 | 429 [ 2189 | 42.9
18 147.4 | 39.2 | 161.5| 395 |176.4| 40.5 [192.0 | 40.9 | 206.4 | 40.9
50 20 1386 | 37.3 | 151.9| 37.5 | 165.8| 38.5 [180.5| 38.9 [ 194.0 | 38.9
22 130.0 | 35.2 | 142.3| 35,6 | 155.3| 36.5 [168.9 | 36.8 [ 181.5 | 36.8
24 121.2 | 334 | 1327 | 33.7 |144.8| 344 (1575 34.7 [ 169.1 | 347
16 180.8 | 47.1 | 198.3| 47.8 | 217.0 | 48.6 | 236.5| 49.1 | 254.8 | 49.1
18 172.0 | 45.2 | 188.7 | 45.6 | 206.3 | 46.6 |224.9 | 47.1 | 242.0 | 47.1
55 200 [163.1| 433 | 1789 | 43.8 | 1956 | 44.6 |213.2| 45.0 [ 229.4 | 45.0
22.0 [1543| 414 |169.3| 41.5 |185.0| 42.5 |[201.5| 43.0 [ 216.9 | 43.0
240 |[1455| 394 |159.6 | 395 |174.3| 40.5 [189.9 40.9 | 204.3 | 40.9

Note: Calculation Condition: The nominal outer diameter of heating pipe is 20mm, the thickness of the fill layer is
50mm,The thickness of polystyrene foam plastic insulation layer is 20mm, the temperature difference between water
suply and return is 10°C.

151



‘.‘} Solplanet

The ground layer is plastic material, thermal resistance = 0.075 (I’. K/W), the heat dissipation
per unit ground and the heat loss of downward conversion can be calculated according to Table
Al.2

Table A1.2

[ = =
Average Water| Indoor Air Heating Pipe Space (mm)

J Temg: 300 250 200 150 100
°O) °O) ii H'eat;m Heat Loss |gis 5382k ol Heat Loss |g; H'eat:m Heat Loss |d; H'eat“" Heat Lossly; H'eat“," Heat Loss

16 67.7 | 242 | 72.3 | 243 | 76.8 | 246 | 813 25.1 | 853 | 25.7
18 611 | 22.0 | 65.2 | 22.2 | 69.3 | 225 | 73.2 229 | 769 | 234
35 20 54.5 19.9 | 581 | 20.1 | 61.8 | 20.3 | 65.3 20.7 | 685 213
22 48.0 17.8 | 51.1 | 18.1 | 54.3 181 | 57.4 185 | 60.2 18.8
24 41.5 15.5 | 44.2 15.9 | 46.9 16.0 [ 49.5 16.3 | 519 16.7
16 859 | 30.0 | 91.8 | 30.4 | 97.7 | 30.7 |103.4 | 313 | 1087 | 32.0
18 79.2 | 27.9 | 846 | 28.1 | 90.0 | 286 | 953 29.1 | 100.1 | 29.8
40 20 72.5 | 26.0 | 77.5 | 26.0 | 82.4 | 26.4 | 87.2 269 | 91.5 | 27.6
22 659 | 23.7 | 70.3 | 24.0 | 748 | 242 | 79.1 | 247 | 8.0 253
24 593 | 21.4 | 63.2 | 219 | 672 | 221 | 711 | 225 | 746 | 23.1
16 104.5 | 35.8 | 111.7 | 36.1 | 119.0 | 36.8 [126.1 | 376 | 132.6 | 385
18 97.7 | 33.8 | 1045 | 34.1 | 1112 | 347 |117.8 | 354 | 123.9 | 36.3
45 20 90.9 | 31.8 | 97.2 | 32.1 |103.5 | 32.6 |109.6 | 33.2 | 115.2 | 33.9
22 84.2 29.7 | 8.9 | 30.0 | 958 | 30.4 |1014 | 310 | 106.5 | 319
24 77.4 | 27.7 | 8.7 | 28.0 | 881 | 282 | 93.2 288 | 97.9 29.4
16 1233 | 41.8 | 1319 | 42.2 | 1406 | 429 |[149.1 | 439 | 156.9 | 44.9
18 116.5 | 39.6 | 1246 | 40.3 | 132.8 | 40.8 (1411 | 41.7 | 1481 | 42.7
50 20 109.6 | 37.7 |117.3 | 38.1 | 125.0 | 387 [132.4 | 39.5 | 1393 | 404
22 102.8 | 35.5 | 109.9 | 36.2 | 117.1 | 36.6 [124.1 | 373 [ 130.6 | 383
24 96.0 | 33.7 |102.7 | 33.9 |109.4 | 344 |1159 | 351 |121.8 | 359
16 142.4 | 47.7 | 152.3 | 486 | 162.5 | 49.1 |[172.4 | 50.2 | 1815 | 51.4
18 135.4 | 45.8 | 145.0 | 46.2 | 1546 | 47.0 [164.0 | 480 | 172.7 | 493
55 20 1286 | 43.7 | 1376 | 41.3 | 146.8 | 449 [1556 | 459 | 163.8 | 47.0
22 1217 | 416 | 130.2 | 42.2 | 1389 | 42.8 [147.3 | 43.7 | 155.0 | 44.9
24 1149 | 39.6 | 1229 | 39.9 | 131.0 | 40.7 [1389 | 415 | 146.2 | 42.6

Note: Calculation Condition: The nominal outer diameter of heating pipe is 20mm, the thickness of the fill layer is
50mm,The thickness of polystyrene foam plastic insulation layer is 20mm, the temperature difference between water
suply and return is 10°C.

152



‘.‘} Solplanet

The ground layer is wood floor material, thermal resistance = 0.1 ( m’. K/W), the heat
dissipation per unit ground and the heat loss of downward conversion can be calculated according
toTableA1.3

TableA1.3

Average Water | Indoor Air Heating Fipe Space (mm)
Temperature Temperature 300 250 200 150 100
°O Q) i H_eat:.,. Heat Loss g; Hleat. Heat Loss 4is 2L | Heat Loss |48k, | Heat Loss i HS3L . [ Heat Loss

dissipatior dissipatior pation

16 624 | 24.4 | 66.0 | 246 | 696 | 250 | 73.1 | 255 | 76.2 | 26.1
18 56.3 | 223 | 59.6 | 22.5 | 62.8 | 22.9 | 659 | 233 | 687 | 23.9
35 20 50.3 | 20.1 | 53.1 | 205 | 56.0 | 20.7 | 588 | 211 | 613 | 216
2 443 | 180 | 46.8 | 182 | 493 | 185 | 517 | 189 | 53.9 | 193
24 384 | 15.7 | 405 | 16.1 | 426 | 163 | 447 | 166 | 465 | 17.0
16 79.1 | 302 | 837 | 307 | 884 | 312 | 928 | 319 | 96.9 | 32.5
18 729 | 283 | 772 | 286 | 815 | 29.0 | 855 | 296 | 89.3 | 30.3
40 20 66.8 | 26.3 | 70.7 | 26.5 | 746 | 269 | 783 | 27.4 | 817 | 281
2 60.7 | 24.0 | 642 | 244 | 677 | 247 | 711 | 252 | 741 | 258
24 546 | 21.9 | 57.8 | 22.1 | 609 | 225 | 63.9 | 229 | 666 | 23.4
16 96.0 | 36.4 |101.8 | 36.9 |107.5 | 37.5 |[112.9 | 382 | 117.9 | 39.1
18 89.8 | 341 | 951 | 34.8 | 1005 | 353 [1056 | 36.0 | 110.2 | 36.8
45 20 836 | 322 | 886 | 327 | 935 | 331 | 982 | 33.8 | 1026 | 345
2 77.4 | 30.1 | 82.0 | 30.4 | 866 | 309 | 909 | 316 | 949 | 32.4
24 712 | 280 | 754 | 284 | 796 | 288 | 836 | 293 | 873 | 30.0
16 [113.2 | 423 |120.0 | 43.1 |126.8 | 43.7 |133.4 | 446 |139.3 | 456
18 |106.9 | 40.3 | 1133 | 41.0 [119.8 | 416 [1259 | 42.4 | 1316 | 43.4
50 20 |100.7 | 381 |106.7 | 387 |112.7 | 39.4 |1185 | 402 |123.8 | 412
pp) 94.4 | 36.1 |100.1 | 36.7 | 1057 | 37.2 [1111 | 380 |116.1 | 389
24 882 | 340 | 93.4 | 346 | 987 | 351 [103.8 | 357 | 1084 | 36.6
16 | 130.5 | 486 |138.5 | 49.1 |146.4 | 50.0 |154.0 | 51.1 |161.0 | 52.2
18 | 1242 | 46.6 |131.8 | 47.1 | 1393 | 47.9 |146.6 | 489 |153.2 | 50.0
55 20 |1180 | 44.4 | 1251 | 45.0 |132.2 | 457 |139.1 | 46.7 [ 1454 | 478
2 |1117 | 422 | 1184 | 42.8 | 1252 | 436 | 1316 | 445 | 1376 | 455
24 |1054 | 40.1 |111.7 | 40.8 | 1181 | 414 |1242 | 422 | 1298 | 432

Note: Calculation Condition: The nominal outer diameter of heating pipe is 20mm, the thickness of the fill layer is
50mm,The thickness of polystyrene foam plastic insulation layer is 20mm, the temperature difference between water
suply and return is 10°C.
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2. The heat dissipation and downward heat loss per unit ground area of PB pipe

The surface layer is cement or ceramic, thermal resistance <0.02 (1. K/W), the heat
dissipation per unit ground and the heat loss from downward turn can be shown in the tableA 2.1
compute

TableA2.1

Average Water| Indoor Air Heating Pipe-Space (mm)
P Temp 300 250 200 150 100
(OC) (OC) Ji H‘eat:"" Heat Loss |gj Hreat,u, Heat Loss |4 Heat;m Heat Loss |j; Heat"" Heat Loss | H.eat;m Heat Loss

o d o4

16 765 | 219 | 843 | 223 | 927 | 229 |101.8 | 23.7 |111.1 | 24.1
18 689 | 20.1 | 759 | 204 | 835 | 209 | 915 217 | 998 | 226
35 20 61.4 18.2 | 67.5 18.7 | 743 19.0 | 814 196 | 88.6 | 20.6
22 53.9 16.5 | 59.3 16.8 | 65.1 172 | 714 175 | 77.6 18.5
24 46.6 14.6 | 51.2 14.8 | 56.1 153 | 614 15.7 | 66.8 16.4
16 973 | 27.1 |107.4 | 27.6 | 1185 | 283 |1303 | 29.2 | 1424 | 306
18 89.6 | 254 | 989 | 259 |109.1 | 264 |1199 | 272 | 1309 | 28.6
40 20 82.0 | 235 | 904 | 241 | 996 | 24.6 |109.5 | 25.2 | 119.5 | 26.5
22 744 | 21.7 | 82.0 | 22.1 | 903 | 22.7 | 99.2 233 | 108.2 | 244
24 66.8 19.9 | 73.6 | 203 | 81.0 | 20.8 | 88.9 215 | 969 | 224
16 1186 | 32.4 | 131.1 | 33.0 | 1449 | 338 [159.6 | 35.1 |[174.7 | 36.6
18 110.8 | 30.6 | 1225 | 31.2 | 1353 | 319 [149.0 | 33.0 [163.1 | 346
45 20 103.1 | 28.8 | 1139 | 29.4 | 125.7 | 30.0 [1384 | 312 [1514 | 325
22 953 | 27.0 | 1053 | 275 |116.2 | 282 |1279 | 29.1 | 139.8 | 30.5
24 87.7 | 25.2 | 96.7 | 25.6 | 106.7 | 263 | 1174 | 27.2 | 1283 | 28.4
16 1403 | 37.6 | 1552 | 384 | 1718 | 394 [189.5 | 40.8 [2079 | 42.7
18 1324 | 358 | 146.5 | 36.5 |162.1 | 375 [178.8 | 389 | 196.0 | 40.6
50 20 1246 | 34.0 | 1378 | 34.7 | 1524 | 357 [168.1 | 36.8 [ 1842 | 38.6
22 116.8 | 32.2 |129.1 | 329 | 1427 | 338 [1573 | 350 | 1724 | 36.6
24 109.0 | 30.5 | 1204 | 31.1 |133.1 | 319 [146.7 | 329 [ 160.7 | 345
16 162.2 | 42.9 | 179.7 | 43.7 | 199.1 | 449 [220.0 | 46.5 |241.7 | 48.7
18 1543 | 41.1 | 1709 | 42.0 |189.3 | 43.0 [209.2 | 444 |[229.7 | 46.7
55 20 1464 | 393 | 162.2 | 40.1 | 1795 | 413 [1983 | 426 [217.7 | 447
22 1385 | 37.5 | 1534 | 383 | 169.8 | 39.5 [187.5 | 40.7 [ 2058 |427.0
24 130.7 | 35.8 | 1446 | 36.5 | 1600 | 375 [176.7 | 38.7 | 1939 | 40.6

Note: Calculation Condition: The nominal outer diameter of heating pipe is 20mm, the thickness of the fill layer is
50mm,The thickness of polystyrene foam plastic insulation layer is 20mm, the temperature difference between water
suply and return is 10°C.
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The ground layer is plastic material, thermal resistance = 0.075 (°. K/W), the heat dissipation
per unit ground and the heat loss of downward turn can be calculated according to Table A 2.2

Table A2.2

Average Water| Indoor Air Heating Pipe Space (mm)
P Temperature 300 250 200 150 100

(OC) (°C) jisHeat | Heat Loss i Hleat;m Heat Loss |d; H'eat:w Heat Loss isHe2k o | Heat Loss |y; Hreatiu" Heat Loss

dissipatior

16 620 | 232 | 66.8 | 235 | 72.0 | 235 | 772 | 242 | 823 | 248
18 559 | 213 | 603 | 216 | 649 | 216 | 695 | 22.1 | 742 | 226
35 20 499 | 193 | 53.7 | 199 | 580 | 199 | 62.0 | 200 | 66.1 | 206
22 439 | 17.4 | 472 | 179 | 51.0 | 179 | 545 | 179 | 580 | 185
24 380 | 15.3 | 40.8 | 159 | 441 | 159 | 47.1 | 159 | 50.1 | 163
16 785 | 289 | 84.7 | 296 | 915 | 296 | 98.1 | 30.1 | 104.8 | 309
18 724 | 27.1 | 781 | 27.7 | 844 | 27.7 | 905 | 27.8 | 96.5 | 28.8
40 20 663 | 25.1 | 715 | 257 | 772 | 257 | 82.8 | 258 | 883 | 26.8
22 602 | 23.1 | 649 | 237 | 70.1 | 237 | 75.1 | 23.8 | 80.1 | 245
24 541 | 21.1 | 583 | 217 | 630 | 217 | 675 | 21.7 | 719 | 223
16 954 | 346 |103.0 | 354 |1114 | 354 [1195 | 36.1 |127.7 | 37.2
18 892 | 325 | 96.3 | 334 |104.1 | 334 |[111.7 | 339 | 1194 | 350
45 20 830 | 306 | 89.6 | 315 | 969 | 315 [104.0 | 31.8 | 111.0 | 32.9
22 769 | 285 | 82.9 | 295 | 89.7 | 295 | 962 | 29.6 |102.7 | 308
24 707 | 269 | 76.3 | 275 | 825 | 275 | 885 | 275 | 944 | 284
16 112.5 | 40.2 | 1216 | 412 | 1315 | 412 |1413 | 419 | 1511 | 434
18 106.2 | 38.4 |114.8 | 39.3 | 1242 | 393 [1334 | 40.1 | 1426 | 413
50 20 100.0 | 36.4 | 108.0 | 374 | 1169 | 374 |[1255 | 38.1 | 1342 | 39.1
22 938 | 345 | 1013 | 354 |109.6 | 354 |[117.7 | 358 | 125.7 | 37.0
24 876 | 323 | 946 | 334 | 1023 | 334 [109.8 | 336 | 1174 | 348
16 129.8 | 45.7 | 1403 | 47.1 |151.1 | 47.1 |163.4 | 47.7 | 1748 | 496
18 122.8 | 440 | 1329 | 440 |145.1 | 440 [1559 | 455 | 166.7 | 47.0
55 20 1172 | 42.1 |126.8 | 42.7 | 1372 | 42.7 | 1475 | 43.7 | 157.7 | 454
22 1109 | 40.3 |120.0 | 41.0 | 129.8 | 41.0 |139.5 | 41.8 | 149.2 | 43.4
24 104.7 | 38.2 | 1132 | 392 | 1225 | 39.2 [1316 | 39.9 | 1407 | 41.2

Note: Calculation Condition: The nominal outer diameter of heating pipe is 20mm, the thickness of the fill layer is
50mm,The thickness of polystyrene foam plastic insulation layer is 20mm, the temperature difference between water
suply and return is 10°C.
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The ground layer is wood floor material, thermal resistance = 0.1 ( m’. K/W), the heat

dissipation per unit ground and the heat loss of downward turn can be calculated according to

Table A2.3
TableA2.3
Average Water | Indoor Air Heating Pipe Space (mm)
Temperature Temperature 300 250 200 150 100
("-’C) (°C) di ";'sgt;m Heat Loss [; Hfatm, Heat Loss | Hleat Heat Loss j Hleatlm Heat Loss |d;j. Hlea;tm, Heat Loss

16 574 | 23.1 | 615 | 23.1 656 | 23.9 | 69.7 | 246 | 737 254
18 51.8 214 | 555 | 214 | 59.2 | 21.7 | 629 [ 224 | 66.5 23.1
35 20 46.2 19.2 | 495 19.2 52.7 19.9 | 56.1 | 20.2 | 593 20.9
22 40.7 17.7 | 435 17.7 | 46.5 17.5 | 493 | 180 | 52.1 18.7
24 35.2 15.2. 37.7 152 | 40.2 15.6 | 42.7 15.8 | 45.1 16.4
16 72.6 293 | 778 | 293 83.1 29.8 | 88.5 | 30.6 | 93.7 31.6
18 66.9 273 | 718 | 273 766 | 27.7 | 815 | 284 | 86.3 294
40 20 614 | 247 | 658 | 247 70.2 256 | 746 | 264 | 79.0 27.2
22 55.8 227 | 59.8 | 22.7 637 | 236 | 678 | 242 | 71.7 24.9
24 50.2 20.7 | 538 | 20.7 573 | 213 | 609 | 219 | 64.5 22.7
16 88.2 344 | 947 | 344 | 101.1 | 354 | 1076 [ 36.5 | 114.0 | 37.8
18 824 | 324 | 885 | 324 | 945 | 33.6 | 100.6 | 34.6 | 1066 | 356
45 20 76.7 304 | 824 | 304 | 879 | 31.5 | 936 [ 324 | 99.2 33.5
22 711 284 | 763 | 284 | 814 | 294 | 8.7 [ 30.1 | 91.8 31.2
24 65.6 264 | 702 | 264 | 749 | 27.4 | 79.7 [ 28.1 | 844 | 29.0
16 1039 | 40.1 | 1116 | 40.1 | 119.2 | 41.5 | 127.0 | 42.6 | 1346 | 443
18 98.2 38.1 | 1054 | 38.1 | 112.6 | 39.3 | 1199 [ 40.5 | 127.1 | 42.0

50 20 924 | 36.1 99.2 | 36.1 |[106.0 | 37.4 | 1129 | 38.5 | 119.6 | 399
22 86.7 342 | 93.0 34.2 994 | 353 | 1058 | 363 | 112.2 | 376
24 81 32.2 869 | 32.2 92.8 | 33.2 | 988 | 342 [104.7 | 354
16 119.7 | 459 | 1286 | 459 | 1375 | 473 | 146.6 | 48.8 | 155.5 | 50.5
18 114 438 | 1224 | 438 | 130.8 | 45.5 | 139.5 | 46.8 | 148.0 | 485
55 20 108.1 | 419 | 116.2 | 419 | 1242 | 43.5 | 1324 | 445 | 1405 | 46.2

22 1023 | 399 | 1100 | 399 | 1175 | 41.5 | 1253 | 424 | 1329 | 44.1
24 96.6 379 | 103.8 | 379 |111.0 | 39.1 | 1182 [ 403 | 1254 | 41.7

Note: Calculation Condition: The nominal outer diameter of heating pipe is 20mm, the thickness of the fill layer is
50mm,The thickness of polystyrene foam plastic insulation layer is 20mm, the temperature difference between water
suply and return is 10°C.
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Schedule B: Coefficient of expansion of water

temperatu Coefficient of

re expansion

0 0.00013
10 0.00025
15 0.00085
20 0.00180
25 0.00289
30 0.00425
35 0.00582
40 0.00782
45 0.00984
50 0.01207
55 0.01447
60 0.01704
65 0.01979
70 0.02269
75 0.02575
80 0.02898
85 0.03236
90 0.03590
95 0.03958
100 0.04342

Note: The coefficient of expansion of the volume of water relative to 4°C at different temperatures

version 1_06.2023
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