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Preface

The R290 Full DC Inverter air source heat pump transfers heat from the surrounding air to the
water, providing high temperature hot water up to 70°C. This high-temperature heat pump is
widely used for heating. With innovative and advanced technology, heat pumps can operate at
ambient temperatures of-25°C and at output temperatures of up to 70°C, ensuring compatibility
with conventionally-sized radiator-based systems without having to complement other equipment.
Compared with the traditional fuel / LPG boiler, the R290 full DC frequency conversion air
source heat pump can reduce carbon dioxide emissions by 50% and save operating costs by 80%.
R290 full DC variable frequency conversion air source heat pump is a kind of efficient, energy
saving, environmental friendly equipment, used for indoor heating, refrigeration and domestic hot
water. It can be used in any type of indoor machine, such as a fan coil, radiator, or floor heating
pipe, to provide heating or hot water. Monoblock heat pump can also be used in multiple indoor

units.
Declaration: This device is consistent with the ERP testing device
Safety Code: Please follow these safety instructions closely to prevent accidents

1. The heat pump unit contains flammable refrigerant and belongs to the A3 safety group
according to ISO 817 and ANSI / ASHRAE Standard 34. Contains the flammable
refrigerant R290 (propane C3HS). If a leak occurs, the escaping refrigerant may create a
flammable or explosive atmosphere in the ambient air. Define a safe area around the

outdoor unit with special requirements for equipment maintenance.

2. Hazard explosion risk:

The leaking refrigerant may create a flammable or explosive atmosphere in the ambient air. Take the
following measures to prevent fire and explosion in the safe area:
2.1 Keep away from ignition source, such as naked flame, high temperature surface,
electrical equipment without ignition source, and mobile devices with integrated batteries

(such as mobile phones, health watches, etc.).

2.2 Allowed tools: All tools working in safe areas must meet the standards and regulations
applicable to A2L and A3 safety group refrigerants, such as brushless machinery (wireless
screwdriver), pumping equipment, waste containers, installation auxiliary tools, vacuum
pump, conductive hose, mechanical tools made of non-spark generating materials, etc. Note
that the tool must also apply to the range of pressure used. The tool must be in good

condition.
2.3 The electrical equipment must meet the requirements of the explosion risk area.
2.4. Do not use flammable materials, such as sprays or other flammable gases.

2.5 Discharge static electricity: before starting work, safely touch grounded objects, such as



ground wire or metal water pipe.
2.6 Do not remove, block, or bridge the safety equipment.

2.7 Prohibit to made any change of the heat pump inlet/outlet pipe, electrical connection or
cable.

2.8 No components or seals shall be removed.

3. Special Notes for maintenance of heat pump unit
It is necessary to power off both the indoor and outdoor units, especially a separate fuse or main isolating
switch. Check that the system is no longer charged before maintenance.

Note: Besides the control circuits, there may also be some multiple power supply circuits.

3.1 R290 refrigerant (propane) is a colorless, tasteless, flammable gas, which forms an
explosive mixture with air. During handling, air must be emptied and the discharged

refrigerant is properly handled by an authorized contractor.

Implement the following measures before starting the refrigerant Circuit inspection work:

m Check the refrigerant circuit with any oil/gas leakage.

m Ensure adequate ventilation throughout the work period, especially in the floor area. Ensure that the air
ventilation volume is enough or take out other ventilation measurement.

m Protect the surrounding area.

m Notify all maintenance personnel and other personnel nearby the heat pump.

m Check the area around the heat pump for flammable substances and ignition sources, and remove all
flammable substances and ignition sources.

m Before, during, and after maintenance work, use R290 detector to check the surrounding area for any
escaping refrigerant risk. Ensure that the refrigerant detector does not generate any sparks and must be

properly sealed.

3.2 Carbon dioxide or powder fire extinguishers must be prepared in the following cases:

m The refrigerant is being discharged.

m The refrigerant is being added.

m During the welding work

m Display of no-smoking signs area.

WARNING: Touching component with electricity may cause serious damage. Some components may
maintain electric charge even after tthe power is turned off. Make sure to wait at least 4 minutes to ensure
that the voltage is fully dissipated before removing the casing.

m Make sure the System is securely connected.

m Wear appropriate personal protective equipment for any work.

DANGER: burns or scald. Cold surfaces may cause frostbite.
m Turn off the equipment and let it cool or heat up before performing the maintenance service.

m Do not touch the hot or cold surfaces on the equipment, fittings, or pipes.



DANGER: Leaking refrigerant can cause fire and explosion and very serious injury or even death.

m Do not drill or heat the refrigerant circuit filled with refrigerant.

m Do not operate the air valve unless the filling valve or pumping equipment is connected.

m Take measures to prevent electrostatic touch.

m NO SMOKING ! Prevent bare flames and sparks. Never turn ON/OFF of ligting or other electrical
devices.

m Components containing or ever containing refrigerant must be indicated and stored and transported in

well-ventilated areas in accordance with applicable regulations and standards.

DANGER:Direct exposure to liquids and gaseous refrigerants may cause serious health damage, such as
frostbite and / or burns. If inhaled, it may a risk of suffocation.

m Prevent the direct contact with the liquid and gaseous refrigerants.

m Wear personal protective equipment when handling liquids and gaseous refrigerants.

m Do not inhale the refrigerant vapor.

DANGER:Refrigerant at high pressure: applying mechanical load on pipelines and components may cause
leakage in the refrigeration circuit. Do not apply mechanical load on pipelines and components, such as by
supporting or placing tools.

Hot and cold metal surfaces of the refrigeration circuit may cause burns or frostbite if the skin comes into
contact with these surfaces. Wear personal protective equipment to prevent burns or frostbite. The

hydraulic components may get freezed when removing the refrigerant.

4. These instructions shall apply only to qualified contractors:

m Work on a refrigeration circuit with a flammable refrigerant (safety group A3), shall be performed only
by an authorized heating contractor. These heating contractors must be trained in accordance with EN 378
Part 4 or IEC 60335-2-40 Section HH and have competency certificates issued by industry recognized
bodies.

m The brazing / welding of the refrigeration circuit shall be performed by qualified contractors per ISO
13585, AD 2000 and Data Sheet HP 100R certification. Only for contractors with the required process
qualification and certification. All work must be performed within the scope of application and in
accordance with the prescribed procedures. Welding / brazing work on the battery connection must
comply with the pressure equipment directive (2014 / 68 / EU), with personnel and process certified by the
notification agency.

m The work of the electrical equipment can only be carried out by the qualified electricians.

m Before the first operation, all safety-related key points must be inspected by a specifically certified
heating contractor. The system must be operated by the system installer or a qualified person authorized by

the installer.

4.1. Special Note of installation and maintenance work.
Please pay attention to the antifreeze protection
m Thermal insulation of all the hydraulic pipes.

m To activate the antifreeze function, connect the heat pump to the power supply before filling the



secondary circuit. Turn on the power supply and open the switch on the indoor unit.
m Only an appropriate fill water conforming to VDI 2035 standards, rather than a medium containing

antifreeze, is used to fill the secondary circuit.

Please note to replace accessories

m Repairing the safety function components may endanger the safe operation of the system, and spare
parts and vulnerable parts not tested with the system may endanger their functions. The installation of
unauthorized components and making unapproved modifications or transformations may endanger safety
and may invalidate our warranty. When replacement, please use only the original spare parts provided or

approved by the manufacturer.

4.2. Treatment method of refrigerant leakage

DANGER A refrigerant leak can cause fire and explosion and cause very serious injury or death. If inhaled,
there is a risk of suffocation.

m Make sure that the ground area of the outdoor unit is very well ventilated.

m NO SMOKING! Prevent bare fires and sparks. Never turn on or off the lights or electrical equipment.
m Evacuate the personnel from the dangerous area.

m Cut off the power supply to all the system components from a safe position.

m Remove the ignition source from the dangerous area.

m Notify user don not to introduce the ignition source into the danger area during the maintenance period.
m Maintenance work must be carried out by an authorized contractor.m The system can only be restarted
after the system repair is completed.

m Prevent direct contact with liquid and gas refrigerants.

m Do not inhale the refrigerant vapor.

DANGER Direct exposure to liquids and gas refrigerants can cause serious harm to health, such as

frostbite and / or burns. Inhalation may cause a risk of suffocation.

4.3. When water leakage occurs in the heat pump
DANGER: There is a risk of electric shock if the water leaks from the equipment. Turn off the external
isolators of the heating system (e. g., box, home distribution box).

DANGER: There is a risk of scald if the equipment leaks water. Do not touch the hot water.

If the heat pump get freezen, take the following measures:

Note that freezing in the fan area of the condensing disk and the outdoor unit may cause damage to the
equipment. Note the following items:

m Do not use mechanical items / tools to de-ice.

m Before using the electric heating equipment, check the refrigerant circuit for leakage using the
appropriate measuring equipment.

m The electric heating equipment shall not be an ignition source.

m The electric heating equipment must meet the requirements of EN 60335-2-30.

m If the heat pump often get freezen (such as in areas where frost and fog often occur), install fan ring

heating (accessories) for refrigerant R290 and / or electric belt heater (accessories or factory configuration)



on the condensing plate.

4.4 Safety Guide for storage of heat pump

The heat pump has been filled with refrigerant R290 (propane) in the factory.

DANGER: Leaking refrigerant can cause fire and explosion, causing very serious injury and even death.
If inhaled, there is a risk of suffocation.

Store the heat pump under the following conditions:

m The storage site must have an explosion-proof plan.

m Ensure that the storage site is adequately ventilated.

m Temperature range for storage: -25°C to 70°C.

m Only store the heat pump with factory protective packaging.

m Protect the heat pump from damage.

m The maximum number of heat pumps that can be stored in one location is determined by local

conditions

4.5. The below regulations shall be followed:

m National installation regulations.

m Accident prevention regulations.

m Environmental protection laws and regulations.

m Pressure equipment regulatory requirements: Pressure Equipment Directive 2014 / 68 / EU.

m Practice regulation from relevant industry associations.

m Relevant country-specific security regulations.

m Applicable regulations and guidelines for the operation, service, maintenance, repair and safety of

refrigeration, air conditioning and heat pump systems containing flammable and explosive refrigerants.



1.Safety Procedures

1.1 Warnings and Installation Instructions

Read and follow all the warnings and installation instructions before installing this product. Failure to

comply with the safety warnings and installation instructions may result in serious injury, death, or

property damage.

The following symbols are very important. Please be sure to understand their meaning as it involves the

product and your personal safety.

-3 &

The installation, disassembly and maintenance of
the unit must be carried out by professional
after-sales personnel. No changes to the structure of
the unit, which may cause damage to the unit and

personal injury.

To avoid an electric shock, please take
precautions.

When repairing electrical components,
always disconnect the power supply for at
least 1 minute. Even after a minute, use a
multi-meter to measure the voltage on the
main power supply terminal. Before
contacting a capacitor or electrical
components, ensure that its voltage is below

the safe voltage of the human body.

Be sure to read this manual before

operation.

To get clean hot water, be sure to add a mixing
valve in front of the tap and set it to the

appropriate temperature.

Please use a dedicated socket, or a

failure may occur.

The power supply used for the unit

must be grounded well.

The device is suitable for children and adults aged 8 years and older, and other

personnel need to use it under the supervision of a fully competent guardian. Children

are not allowed to use this device or to clean and maintain the equipment.
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Do not toucht the air outlet grille when the Do not touch the power plug with your Do not inject water or any liquid
fan motor is running. wet hands. into the product as it may cause
leakage or failure of the product.
Pp ® “ ®
i > £
use
& <)
- m
When the power cord is loose or damaged, please Please choose the correct fuse or circuit Do not touch your fins with your
find a professional after-sales service for repair. breaker as recommended. Steel wire or

fingers or you may be hurt.
copper wire shall not replace a fuse or circuit

breaker. Otherwise, it may cause damage.

Main power cable

safety protection

Disposal of waste batteries (if any). Please It is recommended to install a leakage
Please select the appropriate circuit breaker
treat it according to the local garbage | current protection device (RCD) with a
specifications according to the rated current of the
classification standards (as shown in the | rated leakage working current not
product.
figure). exceeding 30 mA.

1. It is recommended to fill the system with pure water.
2. If filling with city water, please soften the water and add a filter before entering the HP.

3. Note: After filling the water, the pressure of water supply system shall be 0.15~0.6MPa

0 WARNING!

1. Unqualified parties are not allowed to install the equipment by themselves, and a qualified installer is a
must. The consequences (safety accidents and use effect) caused by Unqualified parties shall be borne by
the users themselves.

2. Except for the guidance of professional personnel, non-professional party shall not remove the machine
or machine parts without authorization, otherwise accidents or machine damage may occur.

3. Do not use towels, paint, gasoline, alcohol and other flammable items while near this machine, as this
could cause a fire.

4. The main power switch of the unit should be placed in a place out of reach of children to prevent
children from contacting the power switch and causing potential safety risks.




5. In thunderstorm, please cut off the main power switch of the unit, otherwise it may cause damage to the
unit.

6. The unit shall adopt independent power switch to avoid sharing the same circuit with other electrical
appliances, and choose the power circuit and circuit breaker (with leakage protection function) that
matches the current to supply power to the unit.

7. The unit must be installed with a specified cross-section grounding wire. Do not connect the ground
wire to the ground wire for gas lines, pipes, lightning lines or telephone. At the same time, it must be
reliably grounded to avoid accidents.

8. Do not forcibly cut off the power supply when the unit is running to avoid accidents.

9. When the unit is not in use for a long time, please discharge the water in the pipe, close the water pipe
valve, and disconnect the main power supply switch to avoid accidents.

10. The unit shall use a special power supply, and the power supply voltage shall meet the rated voltage
standard.

11. When the power cord is damaged, it is necessary to use the power cord specified by the manufacturer

and replaced by professional maintenance personnel.

‘1 Precaution

1. Do not put your hand or foreign body into the air outlet, because the high-speed fan may endanger
personal safety.

2. Do not remove the air guide net cover of the unit, otherwise the high-speed operation of the fan may
cause personnel injury.

3. Lightning and other electromagnetic radiation sources may affect the device. If this happens, turn off
the power supply and turn it on again.

4. When in use, make sure that the air in the pipe is completely discharged, and then open the
replenishment valve to replenish water to the system.

5. Before operating the machine, read carefully about all the warnings and precautions.

6. The working environment of the unit should be far away from the fire source. In case of fire caused by
line problems, fast close the main switch and use a dry powder fire extinguisher to extinguish the fire.

7. Power supply must be cut off before repairing the unit.

8. It is forbidden to place objects on top of the device to avoid accidents caused by falling objects while

the machine is running.
1.2 Warnings for Transport

1. The heat pump must be transported, handled and stored vertically. Tipping the machine may cause the
compressor or other components damage.

. |
J | m— B
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2. The stacking layers of the stored units are less than or equal to 2 layers. 2

3. Do not twist, loosen or pull the external electric cables of the heat pump. Do not insert any sharp

objects through the fan grille or into the fan itself.

1.3 Safety Instructions for Storage

The outdoor unit is charged at the factory with refrigerant R290 (propane).

A Danger

Escaping refrigerant can lead to fire and explosions that result in very serious injuries or death. There is a
risk of asphyxiation if it is breathed in.

Store the outdoor unit in the following conditions:

m An explosion prevention plan must be in place for storage.

m Ensure there is sufficient ventilation at the storage location.

m Ensure that the stacking layers of the stored units are less than or equal to 2 layers.

m Temperature range for storage: —20 °C to 50 °C.

m Only store the outdoor unit in its ex-factory protective packaging.

m Protect the outdoor unit against damage.

m The maximum number of outdoor units that may be stored in one place is determined by local

conditions.

1.4 Unit Recycling and Scrapping Warning

This label indicates that the product should not be disposed of together with other household waste
throughout the EU region. To prevent the potential harm of uncontrolled waste disposal to the
environment or human health, material resources should be responsibly recycled and utilized. To return
the device you have used, please use a recycling and collection system or contact the retailer who

purchased the product. They can use this product for environmentally friendly and safe recycling.

O
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2.Working principle
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3.2 Product data

FHF-MBWHS
Model
-080HE4

FHF-MBWHS

-100HE4

FHF-MBWHS

-120HE4

FHF-MBWHS-121HE4-3F

FHF-MBWHS-140HE4-3F

Heating Condition - Ambient Temp. (DB/WB)

:7/6°C, Water Temp. (In/Out) : 30/35°C

Heating Capacity Range

4.5~11.4 5.9~14.8 7.2~18.2 a a
(kW)
Heating Power Input

0.85~2.95 1.13~3.83 1.38~4.65 a a
Range(kW)
COP Range 3.86~5.29 3.86~5.22 3.91~5.22 a a
DHW Condition-Ambient Temp. (DB/WB) : 7/6°C, Water Temp. (In/Out) : 15/55°C
Heating C ity R

cating Tapactly Range 52~102 6.6~132 72~162
a a
(kW)
Heating Power Input
1.10~2.87 1.41~3.73 1.54~4.58 a a

Range(kW)
COP Range 3.55~4.71 3.54~4.67 3.54~4.67 a a
Cooling Condition - Ambient Temp. (DB/WB) :35/24°C, Water Temp. (In/Out) : 12/7°C
Cooling Capacity Range

3.3~8.2 4.3~10.8 5.6~14.1 a a
(kW)
Cooling Power Input

1.08~3.07 1.39~3.99 1.80~5.38 a a
Range(kW)
EER Range 2.67~3.06 2.71~3.10 2.62~3.11 a a
ErP Level (35°C) Attt At++ At+++ $ $
Refrigerant R290/0.95kg R290/1.45kg R290/1.3kg 5 NJ 5 NJ
Power supply 230V/1Ph/50HZz/60Hz 9 3K +]
Max. power input(kW) 4.1 52 7.1
Max. current (A) 18.8 23.8 32.5
Fuse or circuit breaker (A) 25 32 40
Wire diameter mm? 4mm? 6mm? 6mm? PPo PP
Diameter of pipe (mm) DN25 DN25 DN25 - D1
Max water head(m) 9 9 12
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Noise dB(A)
Sound pressure level
(357C)

43

45 41

Noise dB(A)
Sound power level
(357C)

57

59 57

Noise dB(A)
Sound pressure level
(55C)

47

46 43

Noise dB(A)
Sound power level
(55°C)

61

60 59

Net Weight (kg)

120

138 165

Net Dimension (L/W/H)

mm

1080%460%x960

1080x480x1060 | 1080x480x1372

Operation Ambient Temp.

-25~43°C

Operating water

temperature (°C)

28~65°C (DHW)

Operating water

temperature (°C)

15~70°C (Heating)

Operating water

temperature (°C)

7~35°C (Cooling)

Note:

The above design and specifications are subject to change without prior notice for product improvement.

Detailed specifications of the units please refer to nameplate on the units.
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R290 Refrigerant Leakage Detection
( For the model FHF-MBWHS-121HE4-3F FHF-MBWHS-140HE4-3F only)

The heat pump is built in a refrigerant leakage sensor from factory, itji s used to
detect and monitor the leakage of R290 refrigerant, ensuring the safety and
efficiency of the system. When the leakage concentration exceeds 15% LFL, the
system will sound an alarm and display fault code 209, reminding users to
handle it in a timely manner to ensure safe use.

The compressor and all electric heating will stop, and the fan is running at the
lowest speed.

Solution:

Power off the unit immediately, keep good ventilate, check the refrigerant
leakage point of the unit, and repair it. (Professional installation personnel are
required to operate it)
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Correct installation is required to ensure safe operation.The requirements for heat pumps include the

following:

1.  Dimensions for critical connections.

2. Field assembly (if required).

3. Appropriate site location and clearances.
4.  Proper electrical wiring.

5. Adequate water flow.

This manual provides the information needed to meet these requirements.Review all application and

installation procedures completely before continuing the installation.

3.3 Key Component

Item

Picture Name

Function declaration

DC inverter compressor

The compressor is the heart component of the
heat pump system. It is a "steam pump", which
presses the low temperature and low pressure
steam with high temperature and high pressure
steam to provide the refrigerant in the heat pump

system cycle

Plate heat ex-changer

It is a small plate heat exchange, its function is to
reduce the exhaust temperature of the
compressor, improve the compression ratio,
improve the operation stability of the heat pump
system at low ambient temperature; by increasing
the over-cooling of the heat pump system and
increasing the intermediate compression of the
compressor, so as to improve the capacity and

energy efficiency of the heat pump unit.

finned type heat exchange

The fin-type heat exchange can be used as a
condenser and as an evaporator. Heating for the
evaporator, the low temperature and low pressure
liquid refrigerant evaporation into a gas, to
absorb the heat in the air. For refrigeration
condenser, the high temperature and high
pressure gaseous refrigerant is condensed into a
liquid of medium temperature and high pressure,

and the heat is distributed into the air.

Reservoir

When the heat pump unit is running, the
circulating amount of refrigerant in the system
will change due to the change of the working
conditions or the adjustment of the refrigeration
capacity. After setting the reservoir, the liquid
storage capacity of the reservoir can be used to

balance and stabilize the refrigerant circulation
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volume in the system, so that the heat pump unit

can always operate efficiently and reliably.

Gas-liquid separator

Separates the refrigerant returning from the
evaporator to the compressor into gas and liquid
to prevent liquid refrigerant from entering the
compressor and disrupting the lubrication or

damaging the pump body.

Electronic expansion valve

A throttling and depressurizing device that
throttles medium temperature and high pressure
liquid refrigerant into low temperature and low

pressure liquid refrigerant.)

Four-way switching valve

Change the flow direction of refrigerant to realize
the switching function of cooling, heating and

defrost.

Pressure sensors

Low pressure protection of the unit, compressor /
fan frequency limit reduction function control,
suction overheat control, low pressure is used for

low pressure protection and overheat control.

Red high pressure  switch

Black low pressure switch

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 pressure switch is disconnected and forces
the unit to stop working to avoid 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 and forces

the unit to stop working to avoid damage to the

unit.
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10

Water flow switch

When the waterway of the heat pump system is
cut off or the flow rate is low, the water flow
switch is disconnected and the heat pump unit

stops working.

11

DC circulation pump

The circulating water pump provides power for
conveying the heat transfer medium (water) in the
heat pump water system, and then takes away the
heat from the water side heat exchanger through
the heat transfer medium (water) to raise or
reduce the temperature of the heat transfer

medium (water).

12

Outdoor fan (DC motor +

wind blade)

The outdoor fan provides strong air convection in
the fin heat exchange to enhance the heat transfer

exchange effect.

The following parts are random accessories along with units and accessories often used in the installation;
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The unit is equipped with an exhaust valve as
standard at the factory, which can eliminate the
air in the water pipe in real time. More
importantly, when the refrigerant inside the plate

Exhaust valve
heat ex-changer leaks and mixes into the water

Standard accessories .
( ) pipe, the exhaust valve can promptly release the
refrigerant, preventing it from entering the room
and ensuring system safety. Please place it on the

outlet pipe of the unit.

Accessories along with the heat pump, connect
) | Operation controller
PO O &% bk LA =2 BOTE the circuit board for communication use to
— (Standard accessories)

inlet operate the heat pump)

SETTING
)

TIMER

0]

OFF

Operating the display
Accessories along with the machine, extension
communication extension
line connecting the circuit board and display;
line (Four-core)
four-core communication line
(Standard accessories)

Accessories along with the machine. Used for
Heat pump rubber pad
shock absorption and vibration protection of the
(Standard accessories)
foot of the main unit of the heat pump on site;

When the unit is installed for the first time, the

residual air in a few pipes cannot be discharged
Manual exhaust valve

through the automatic exhaust valve. At this time
(Pipe installation fittings)
it is necessary to manually unscrew the exhaust

valve to discharge, and then manually close the

exhaust valve after discharge.
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safety valves

When the pressure of the water system exceeds
the design value of the safety valve, the safety

valve automatically opens to relieve the pressure,

6 control the water system pressure does not exceed
(Pipe installation fittings) the specified design value which plays an
important role in protecting personal safety and
equipment operation.
The expansion Vessel plays the role of buffer against
Expansion Vessel
7 pressure fluctuation and partial water supply in the
(Pipe installation fittings)
water system.
Install a check valve on the water outlet connection in
Check valve
8 order to prevent back siphoning when water pump
(Pipe installation fittings)
stops.
Filters can filter out impurities in the water system,
9 Y-Filter ensuring good water quality.
(Pipe installation fittings)
10 Ball valve Install ball valves on the heat pump water inlet and
(Pipe installation fittings) | outlet pipelines to control the flow of water.
1 Water pressure gauge Installed on the inlet pipeline of the heat pump,
(Pipe installation fittings) | detecting the water pressure status.
1 Thermometer Installed on the inlet pipeline of the heat pump,

(Pipe installation fittings)

detecting the water temperature status.
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3.4 Exploded diagram

FHF-MBWHS-080HE4

18 19 20 21 22 23
17
16
15
14
13
12
11
NO Spare parts NO Spare parts
1 chassis 21 back net
9 compressor 9 rear side panel
3 damping plate 23 terminal block
1 liquid storage tank 2 terminal block
5 plate replacement support 25 water flow switch
6 plate heat exchanger 2% 4-way valve
7 center spacer 27 pressure gauge
8 motor bracket 28 right side panel
9 motor 29 drying filter
10 fan blade 30 reactance
11 front panel 31 high voltage switch
12 Air guide panel 39 low voltage switch
13 left net 33 electronic expansion valve
14 fin heat exchanger 34 filter
15 top frame 35 needle valve
16 electric box 36 water pump
17 electric box cover 37 compressor hood 1
18 top panel 38 compressor hood 2
19 driver board
20 transfer terminal block
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FHF-MBWHS-100HE4

— = =
ST =N =

—
=

NO Spare parts NO Spare parts

1 chassis 21 filter board

9 liquid storage tank 99 back net

3 plate heat exchanger 23 driver board

4 rubber pad 94 control board

5 damping plate 9% rear side panel

6 compressor 26 transfer terminal block
7 center spacer 27 transfer terminal block
8 motor bracket 28 transfer terminal block
9 dlimp 9 pressure gauge

10 motor 30 water flow switch

1 fan blade 31 needle valve

19 front panel 39 high voltage switch
13 Air guide panel 33 low voltage switch
14 left net 34 reactor

15 fin heat exchanger 35 4-way valve

16 top frame 36 electronic expansion valve
17 electric box 37 water pump

18 electric box cover 38 check valve

19 top panel 39 right side panel

2 dlimp
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FHF-MBWHS-120HE4 FHF-MBWHS-140HE4-3F
FHF-MBWHS-121HEA4-3F

NO Spare parts NO Spare parts

| chassis 21 top panel

9 liquid storage tank 99 back net

3 plate heat exchanger 923 control board

4 rubber pad 94 rear side panel

5 damping plate 25 transfer terminal block
6 compressor 26 transfer terminal block
7 center spacer 27 transfer terminal block
8 motor bracket 28 pressure gauge

9 dlimp 29 water flow switch
10 motor 30 needle valve

11 fan blade 31 high voltage switch
19 front panel 29 low voltage switch
13 Air guide panel 33 reactor

14 left net 34 4-way valve

15 post 35 electronic expansion valve
16 fin heat exchanger 36 water pump

17 top frame 37 check valve

18 driver board 38 right side panel

19 electric box

20 electric box cover
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4.Selection
4.1 Heat Pump Selection

2\@5 Note: The working efficiency of heat pump is closely related to the environmental conditions, such
as changes in ambient temperature, humidity, outlet water temperature, altitude, water pipe length, and

insulation measures, all of which can affect the heating effect of heat pumps.

4.1.1 Calculate method

Generally, using the area indicator method, calculate the required cooling/heating capacity of the room

based on the room area and cooling/heating load estimation indicators.

The estimation of cooling and heating load indicators for each building can refer to the following table:

No. | Building type

Cooling capacity(W/m?)

Heating capacity(W/m?)

Hotels, Guesthouses, Restaurants 150-250

Guest Room (Standard Room) 80-110

Bar, Coffee shop 100-180

Western restaurant 160-200
1 60-80

Chinese restaurants, Banquet halls 180-350

Shops, Canteen 100-160

Atrium, Reception room 90-120

Office, School 110-140

Gymnasium 280-450

Competition Hall 120-300
2 120-160

Audience Lounge 300-350

VIP Room 100-120
3 Exhibition hall, Showroom 130-200 90-120
4 | Lecture hall 150-200 120-150
5 | Library (Reading) 75-100 50-75
6 Apartments, Residential buildings, House 80-90 60-80

Remark: This table is only used as a reference indicator, and there may be slight differences between

different regions. It needs to be considered comprehensively based on regional factors, building insulation

performance, and building usage.

The above cooling and heating load estimation indicators are for energy-saving buildings, and for non

energy-saving buildings, an increase of approximately 30% in load is required.

4.1.2 Calculation case

25




7INQ) DUAMGRICEX@Q) 1Q* HP DQ DVDRH 0P SBI WHWRBCDWDR WHURRP IV VIXDWHP HMY ,Q
ZIQMWHRAERMP S« DGWHURRP WPSLY  «  3GDHMBXOM\KHIESURSUDMP RGHCDG
TXCRMW R \WH5 KHDABXP S \HIH

6W5 7DNHIWKHDMGIQH DV @ [ DGHBPXOMWHRECKHDABDGGH DG4 i .
6W5 4 XHY \WH5 KHDABXP SVR 3RZHJ: R&B [I;G[IJZ(D]HWY[II!EE(BHE—[DMQ] FR;GWQNSEBI
DG PXYHRKDWR +( : KKQWHGDOZDMIRABNMP S« DGWHRAMRRUWPSLY
W/ POLPXP KHDMY FHHW LV . . ZKUh has the avarage capacity 85% x 7,1kW =6,035kW

7TKHHRH \HPPARHPRAD )+) 0%:+6  +(
7KH HIRP DFHPXAYHIMKRZ QDVEHBZ

The performance curve is shown as below:

4.2 Domestic Hot Water Tank
4.2.1 Calculate method

3 0

SQE Note: The selection of domestic hot water tank is mainly based on the following three points:

1. Calculate based on the hot water quota for various types of buildings. (The water consumption of
domestic hot water is shown in the below table).

2. Calculate according to customer requirements.

3.The capacity of the water tank is determined based on the daily water consumption of each person.

No. Building type Unit Daily hot water consumption of each person(L)
Residential equipped with a bathtub | Daily/each person 80~160
: Residential equipped with a shower | Daily/each person 20~60
2 Hotel Daily/per bed 50~100
3 Hospitals and sanatoriums Daily/per bed 70~140
4 Public bathrooms and sauna centers Daily/each person 60~120
5 Foot massage center Daily/each person 15~25
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6 Villa Daily/each person 70~100

According to the above standards, S0L hot water /person/day is taken, and the target water temperature is
55 °C for residential buildings.

4.2.2 Calculation case
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Note: The above calculations are under ideal conditions and are for reference only. In actual use, we
should consider the pipeline heat loss, building insulation, changes in environmental temperature

conditions, etc., based on the actual heating time.

4.2.3 Heating coil selection

Domestic hot water is usually heated using built-in coils, so the selection of inner coil specifications
directly affects the heating effect and the reliability of unit operation. The following is the recommended

selection data.

Model Stainless steel coil pipe Area
: ) 025*20m 2.2m?
FHF-MBWHS-080HE4 ¢ 32*%15m 7 1m?
FHF-MBWHS-100HE4
FHF-MBWHS-120HE4 3 P Pd
FHF-MBWHS-121HE4-3H 032*25m 3.5m?
FHF-MBWHS-140HE4-3F 3 P . Po
Exhaust Port

Oﬁ\

Circulating {Water Inlet

Circulating Water Inlet
Safety Valve
1 Insulation Layer

 Temperature Detection Port

Water Replenishment

Circulating
Circulating Water Outlet

Sewage Outlet Port
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4.3 Circulation Water Pump

Circulating water pump: First, match the flow rate of the water pump, then match the head, and finally
determine the power.

The water flow rate of the circulating water pump is > the rated water flow of the heat pumpx(1.2~1.3)
The water pump should be horizontally installed on the main pipe. On the one hand, it is easy to vacuum,

and on the other hand, it can ensure the flow and efficiency of the water pump.

(1) Water pump installed on the return pipe of the heat pump(Optional built in Hydraulic module)
The water head: Hmax 1=K(AP1+AP2+AP3)

AP1 Unit water pressure drop head (please check product parameters, usually 1mH20=10KPa)
AP2 Horizontal pipeline resistance head (usually 5 meters head is required for every 100 meters
of pipe length)
AP3 Pipeline height difference(m)
K- Represents a safety factor ranging from 1.1 to 1.2

(2) Water pump installed between the buffer tank and user’s device
The water head: Hmax2=K(AP1+AP2)
AP1——Maximum height of the user’s end (m, based on the highest point designed by the user)
/AP2——The most unfavorable loop pipeline resistance head (m, usually 5 meters of head is required
for every 100 meters of pipe length)
K

Represents a safety factor ranging from 1.1 to 1.2

4.4 Buffer Tank

To prevent frequent tripping of the unit due to low load during operation, users must install a buffer water

tank. The selection of buffer water tank can refer to the following empirical values.

Model -080HE4 FHF-MBWHS-080-100-120-121-140HE4
Volume of buffer water tank 60-200L 100-300L
4.5 Air Pressure Tank

Suggest installing an air pressure tank on the water supply pipe to stabilize the pressure.
(1) Basic requirement: Rust proof and suitable for water/ethylene glycol (up to 30%) solution.
(2) It is best to choose 304 stainless steel flange air pressure tanks, as carbon steel galvanized is more

prone to rusting.
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(3) The pre-filling pressure of the expansion tank is equal to the set pressure of the water replenishment
valve.
(4) It is recommended to check the inflation pressure of the expansion tank every 1-2 years.

The following table shows the recommended selection values:

Model Capacity(KW) Volume(L) Air pressure tank

-080HE4 <12.5 5

-100HE4
-120HE4 12.5~25 8
-121HE4
-140HE4

4.6 Three Way Valve

Basic requirements: Made of brass, stainless steel, or plastic, and suitable for water/ethylene glycol (up to
30%) solution.

Wiring method: three wires and one controls;

Drive voltage: AC220V

Yellow N

Control _IBlue SW_-
circuit _|Br0wn L ’—I

Internal controller External controller of actuator

4.7 Safety Valve

The safety valve is generally installed at the return end of the heat pump system.

Basic requirements: The material should be brass or stainless steel, and suitable for water/ethylene glycol
(up to 30%) solution.

Suggestion: The safety valve plays a safety protection role in the system. When the system pressure
exceeds the specified value, the safety valve opens to discharge a portion of the hot water from the system,
ensuring that the system pressure does not exceed the allowable value, thereby ensuring that accidents do
not occur due to excessive pressure. The set pressure (take off pressure) of the safety valve is consistent

with the maximum working pressure of the system. Safety valve specifications:

Interface size 12”MF 12”FF

Set p[essu{e(bar) 1.5/2.5/3 1.52.5/3

Remark: The working pressure of the safety valve built-in in the indoor unit is 3Bar.

4.8 Exhaust Valve

During the operation of a heat pump system, the gas released by water during heating, such as oxygen, can
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cause numerous adverse effects that can damage the system and reduce thermal effects. If these gases
cannot be discharged in a timely manner, it can lead to many adverse consequences.

Basic requirements: The material should be brass or stainless steel, and suitable for water/ethylene glycol
(up to 30%) solution. Installing exhaust valves is crucial for system safety and stability.

|
)

B T

Exhaust valve

i
"
Wi

o

Suggest installing exhaust valves at the highest point of the system to ensure stable operation.

4.9 Water Filter

1. When the water quality is poor, more sediment such as scale and sand will be generated. Therefore,
water must be filtered and softened with a soft water device before flowing into the water system;
2. Before using the unit, the water quality should be analyzed, such as pH value, conductivity, chloride

ion , Sulfate concentration, etc. The following are the water quality standards applicable to this unit.

Item Unit Standard requirements
PH Value 7.5~9.0
Chlorid ion mg/L <50
Sulfate ppm <50
Total hardness mg/L <200

3. The return water main pipe must be equipped with a system filter to keep the water quality, and ensure
that the direction indicated by the filter arrow is consistent with the direction of the water flow inside the
pipe. Sufficient maintenance space must be reserved around the filter.

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

Installation: When installing the filter, it is necessary to choose a suitable position, and the water flow
direction of the system must be consistent with the arrow direction on the filter. For filters with a
drain valve, the drain valve must be facing downwards. Incorrect installation may result in the inability to
discharge garbage from the filter screen through the drain valve. Prolonged retention of garbage in the
filter screen will reduce the effective area of the filter, increase the water resistance generated by the filter,

and reduce the water flow rate of the system.

Y filter
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4.10 Waterway antifreeze protection

Ice formation can cause damage to the whole system. Due to the possibility of outdoor units being
exposed to environments below 0°C, caution must be taken to prevent the system from freezing. In the
event of a power failure, the device's own antifreeze protection function will fail. Due to the possibility of
power outages when left unattended, it’s recommended to use antifreeze in the water system.

The following parameters for ethylene glycol and propylene glycol antifreeze are for reference only.

Correction factor
Ethylene glycol Freezing
. Cooling Water )
concentration (%) Power input Water flow point(°C)
capacity resistance
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

Correction factor

Propylene glycol Freezing
_ Cooling Water )
concentration (%) Power input Water flow point(°C)
capacity resistance
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
Caution:

1.Water treatment is carried out correctly by qualified water experts.

2. Choose ethylene glycol containing corrosion inhibitors to counteract the acid formed by ethylene glycol
oxidation.

3. If a household hot water tank is installed, only propylene glycol is allowed to be used. In other devices,
ethylene glycol can also be used.

4. Do not use automotive ethylene glycol as their corrosion inhibitors have limited lifespan and contain
silicates, which can contaminate or clog the system;

5. Galvanized pipes are not used in ethylene glycol systems as they may cause precipitation of certain
elements in ethylene glycol corrosion inhibitors;

6. Ensure that ethylene glycol is compatible with the materials used in the system.
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S.Installation

5.1 Installation method

Heating, Refrigeration and domestic hot water (secondary Circulation)
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1 Air Vent Valve [;]
2 Safety Valve %}
3 Manometer 9
1 Thermometer I-|]
5 Diverter ﬁ
6 3-way Value [EI
7 Rubber Connetor o
8 Z2-way Value i
9 Y type filter =
10 Ball Value bk
11 Water pump @
12 Check valve 4

5.2 Preparation work and precautions before installation

5.2.1 Product installation instructions and special precautions

A. the heat pump heating and hot water system should be a closed-loop system, if using antifreeze liquid or
other liquid, please consult to Manufacture;

B. Filter must be installed before the inlet pipe of the heat pump unit, and the number of filter mesh is above
40;

C. The filter mesh in the filter must be made of stainless steel to avoid scratches on the system caused by

impurities in the filter

The heat pump uses the non-toxic micro-combustion refrigerant R290:
1) Lower limit of ignition [LFL% (V / V)]: 2.1 vol1%; 0.038 kg / m*

2) Automatic ignition temperature, refrigerant ignition point AIT: 470°C

3) Minimum ignition energy MIE: 0.31 mJ

4) Combustion speed BV: 46 cm / s

5) Combustion heat HOC: 50.3 MJ / kg

6) Occupational contact limit OEL: 1000 PPMv

7) Safety level (ASHRA34): A3
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Confirm the critical concentration and take necessary measures by following the steps below
Calculate total refrigerant volume (A [M load 3]) 22 refrigerant volume + additional addition.

. Calculate the indoor volume (B [m3]) (as the minimum volume)

. Calculate the refrigerant concentration. Prevent excessive concentrations.[ A/ (A+B) ]<14.4%
. Install a ventilator to reduce the refrigerant concentration to a critical level.

. If long-term ventilation is impossible, please install a leakage alarm device associated with the ventilator.

5.2.2 Disclaimer instruction

1. The product shall be supplied independently by copper core power wire that meets the required wire
diameter, and the unit shall have reliable grounding wire; if the wiring does not meet the requirements, the
company shall not be responsible accordingly.

2. When cleaning the unit, cut off the power switch. If the unit is cleaned under electric operation, resulting
in electric shock and personal safety injury.the company shall not be responsible for this.

3. In winter or when the ambient temperature is below 2°C, if the water is not used for a long time, please be
sure to empty the water in the waterway and the water tank to prevent the water from freezing and expanding,
which results in freezing of the water pipe and the water tank, damaging the machine. If the unit stops the

anti-freezing protection due to the power failure, the company shall not be responsible for it.

Warning

1. Before installation, it shall be confirmed that the voltage of the power grid is consistent with the required
voltage of the unit, and whether the open load capacity of the wires and sockets meets the maximum power
requirements.

2. If the standing appliance is not equipped with power cord and plug, and there is no other device that
disconnected the power supply (the contact distance is fully disconnected under the overvoltage level), the
fixed wiring must be connected with the full pole disconnected leakage protection device with the contact
distance greater than 3mm according to the wiring rules.

3. Please entrust the dealer or professional personnel to install; the DIY installation shall have relevant
professional knowledge, otherwise may cause water leakage, fire, electric shock, or injury.

4. The auxiliary products purchased locally must use the products designated by the company;

5. Please follow the regulations of the local electrical company; 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 the dealer or professionals to
operate; if the installation is not perfect, it may cause the unit operation failure, electric shock, fire, injury,
water leakage and other accidents.

7, must not transform and repair, improper repair, will cause water leakage, fire, electric shock, injury and
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other accidents, be sure to entrust dealers or professional personnel to repair.
8. Do not remove any permanent instructions, labels or nameplates on the inside of the heat pump unit shell

or the various panels.

5.2.3 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 keep dry to prevent leakage.
Please often check whether the wiring is well coordinated. If the contact is bad, it will lead to overheating
and burn out the devices, and even cause fire and other personal injury accidents;

2. In the place and wall where the water may splash, 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 can not be installed in the
place where children may touch;

3, during the power heating period, the pressure safety valve relief hole may have water drops, this is a
normal phenomenon, if a lot of leakage, please timely find professional personnel to repair, do not plug the
relief hole, so as not to cause heat pump unit damage, leading to the occurrence of safety accidents. The
drainage pipe connected to the pressure relief hole shall be kept tilted downward and installed in a frost-free
environment;

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

5. If the parts of the unit are damaged, please hand them over to the professional personnel for maintenance,
and use the special maintenance parts provided by the company;

6. If the heat pump unit will not be used for a long time (more than 2 weeks), hot water pipe system may
produce hydrogen, which is easily burning. In this case, in order to reduce the danger, it is recommended
before using any electrical appliances connected with the hot water system, turn on the hot water faucet for a
few minutes (such as 5~10 minutes). If there is hydrogen, then when the water begin to flow, there will be an
abnormal sound like the air through the pipe. Do not smoke or light an open flame near the tap during the
opening period.

7. Do not put your fingers, sticks into the air outlet or air inlet. Because the internal wind wheel runs at a
high speed, it may lead to injury.

8. In case of abnormal situation (empyreumatic odour), immediately cut off the manual power switch, stop
running, and contact the after-sales service department of the manufacturer. If the abnormal operation
continues, it may cause an electric shock or cause a fire.

9. The unit can not be installed in a place where combustible gas is easy to leak. Once the combustible gas
leaks, a fire may be caused around the unit.

10. Confirm whether the installation foundation for long-term use is firm. If the foundation is not solid, there
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may be a fall injury accident.

5.2.4 Required tools
No. Tool Name Picture Function
0 . Safqty and Protect your hands
industrial gloves
Preliminary
1 Digital electric pen maintenance voltage,
small one-word screw
) Cross screwdriver Remove the crucifix
(5 * 150) SCrew
One-word
. % Remove one-word
3 screwdriver (5 screw
150)
Active wrench Remove screws and so
4 .
(10-inch) on
5 Active wrench Remove the pipe valve,
(14-inch) etc
6 Laryngeal forceps Remove the pipe valve,
(20 inches) etc
7 Long-nose pliers T i Line cutting, terminal
- removal, etc
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Hex wrench

Open the stop valve,

8 4~12mm valve, etc
9 Electn.c screw Remove screws, etc
driver
Test current, voltage,

Clamp meter . .
10 . resistance, capacitance,

multi-meter

etc
Vacuum of the

11 Vacuum pump

refrigeration system
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Measure the
refrigeration system
pressure, vacuum, etc

High and low
12 pressure gauge
refrigerant tube

- Cut strapping,
13 Scissors thermal insulation|
cotton, etc

Measure the distance,

. Band tape the length, etc
15 Marker pen mlz‘jliogtic the  data,

Note: Other special tools are not listed, and the above tools can guarantee the basic maintenance and testing, etc.
A The product shall be installed by the professional installation personnel according to the instructions.

Note: Correct installation is required to ensure safe operation. The requirements for the heat pump include:
1. Dimensions of the key connections.
2. Site assembly (if required).
3. Appropriate site location and clearance.
4. Proper electrical wiring.
5

. Adequate water.
This manual provides the information required to meet these requirements. Before proceeding with the
installation, thoroughly check all the pre-installation preparations and review the installation steps.

5.3 Installation position

1. Do not install the heat pump near the dangerous material and location.
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2. Do not install the heat pump under a deep sloping roof without a drain, which forces the rain and debris to
pass through the unit.

3. Place the heat pump on a slightly tilted flat surface, such as concrete or precast slab. This would allow
proper drainage of condensed water and rainwater from the unit base. If possible, the floor shall be placed on
the same or slightly above the level of the filtration system / equipment.

4. The installation position, spacing and ventilation shall meet the technical requirements of the heat pump
unit manufacturer.

5. Avoid flammable gas leakage or environments with highly corrosive gases.

6. Intelligent control components of the electrical system and the system shall avoid being directly affected
by strong electric and magnetic fields.

7. To facilitate maintenance and troubleshooting, there are(is) no obstacles within the vertical distance of 2
meters from the unit for convenient ventilation.

8. Keep away from densely populated areas, avoid areas prone to noise and vibration, and take noise
reduction measures if necessary.

9. Unfavorable natural conditions (such as heavy oil smoke, strong sandstorms and serious lampblack
pollution) should be avoided.

10. Safety warning signs shall be set up at the installation position.

11. The installation position shall be convenient for the water supply pipe and the electrical connection.

12. Give full consideration to the requirements of fire fighting, ventilation and drainage to facilitate
maintenance and repair.

13. Equipped with qualified power supply matching with the equipment to be installed. The power supply
should be dedicated, with sufficient capacity and reliable grounding.

14. The foundation or foundation of the installation site shall be solid, with sufficient bearing capacity, and
the hollow structure or buried drainage ditch shall be adopted.

Isolation measures shall be added at the connection between the heat pump and the foundation. The process,
use requirements, noise vibration amplitude, frequency characteristics, transmission mode, noise and
vibration of the isolation measures shall meet the design requirements.

15. When the unit is installed on the roof or in the outdoor area, the lightning protection measures should be

added.

5.4 Installation details

All of the criteria given in the following sections reflect the minimum clearance. However, each installation
must also be evaluated, taking into account local prevailing conditions such as proximity and height of walls,
and proximity to public access areas. The heat pump must be placed in all aspects to provide clearance for

maintenance and inspection.
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1. The heat pump installation area must have good ventilation, and shall not hinder the inlet and air outlet.
2. The installation area must have a good drainage system and have a solid foundation.

3. Do not install the unit in areas with corrosive gases (chlorine or acid), dust, sand and leaves.

4. For easier and better maintenance and troubleshooting, the obstacles around the unit shall not exceed 1

meter. No obstacles within 2 meters vertical from the ventilation device.(See Figure 1)

Air Inlet @ ~0. 5m
= - >0. 5m
Heat Pum

Air Inlet P o
>0. 5m - - ’

Air Outlet @ > Air Inlet

>0. bm >0. bm
T T

raph 1
5. Heat pumps must be fitted with shock-proof bushingg tg prevent vibration and / or imbalance.
6. Even if the controller is waterproof, avoid direct sunlight and high temperatures. In addition, the heat
pump should be placed in an easy observation position to ensure that the use status of the wire controller can
be viewed at any time.
7. Pipes must be fitted with proper supports to prevent possible damage caused by vibration.
8. Tap water pressure shall be kept above 196 kpa. Otherwise, the booster pump shall be installed.
9. The acceptable operating voltage range shall be within = 10% of the rated voltage.
10. To ensure safety, the heat pump unit must be grounded.

5.4.1 General requirements

(1) Read the operating instructions before installation, use, and maintenance.

(2)  The heat pump must be installed by a professional in accordance with the local electrical wiring
specifications and this specification.

(3)  Before installation, please contact the local dealer center and check the complete packing before
installation.

(4) Do not use any method to accelerate the defrosting process or clean the cream(frost) unless
specifically advised by the professional.

(5)  When repairs are needed, please contact the nearby after-sales service center.

(6)  The operation manual provided by the manufacturer must be strictly followed. Non-professional
maintenance is prohibited.

(1) The equipment shall be stored in a room without continuous fire source (e. g., open fire,
illuminated gas furnace, open electric heater).

The storage environment of the equipment shall be kept ventilated to avoid direct sunlight.

40



(9) Safety checks must be performed to minimize the hazard risk prior to maintenance or repairing the

R290 heat pump.

5.4.2 Open the package and check it

(1) The heat pump should be checked in a well-ventilated area (open doors and Windows). Fire
source is strictly prohibited.

(2) Before opening the cabinet, check whether the pressure value of the heat pump is not in the below

range and judge whether the refrigerant is leaking. If leakage is found, do not install a the heat pump.

High Pressure

Reference value: R290 ambient
temperature -20~35C
Corresponding to saturation

pressure 0.2~1.2MPa

Refrigerant Slider @

R290 (Propane) = bar(a) *C
03 —-
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0.5 —
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(3)  The heat pump shall be checked for trace of damage and for good appearance.
5.4.3 Safety principles for heat pump installation

(1) The installation site shall be well ventilated (open doors and windows).

(2)  The use of R290 refrigerant is prohibited in areas where fire sources exist.

(3)  When installing the heat pump, anti-static measures should be taken, such as wearing cotton
clothes / anti-static clothes, wearing cotton gloves, wearing wireless electrostatic bracelet, etc.

(4)  The leak detector must be in working condition.

(5)  If R290 refrigerant leakage is found during the installation process, it should immediately test the
concentration of the indoor side environment, and open the doors and Windows for ventilation until the
safety level is reached. If the refrigerant leakage affects the performance of the heat pump, the operation
should be stopped immediately, and the heat pump must be returned to the service station for treatment.

(6) The installation position of the heat pump should be easy for installation and maintenance, no
obstacles around the inlet and exit of the unit, and not close to the heat source.

(1) Do not be installed in a flammable and explosive environment.

When the heat pump is installed or repaired, when the length of the power line and the indoor and
outdoor machine connection line is not enough, it must be replaced according to the original specifications.

The connection and extension are strictly prohibited.

5.5 Drainage and Condensation

Condensation will occur from the evaporator when the unit is running and drain at a steady rate, depending
upon ambient air temp. and humidity. The more humid the ambient conditions, the more condensation will
occur. The bottom of the unit acts as a tray to catch rainwater and condensation. The unit is designed 6 drain
holes(see below red holes) that can drain condensate real time and keep the base clear from debris at all
times.
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5.6 Water system connection

It is recommended to install quick connection joints at the inlet and outlet connections. Steel and copper
joints are recommended for the inlet and outlet joints of the heat pump. Heat pump piping recommends using
stainless steel or PPR piping.

A Note-Ensure that flow requirements and water supply pressure can be maintained shall be 0.15~0.8MPa.

5.6.1 Requirements for pipeline installation
1. It is recommended to install quick connect fittings at the connection between the inlet and outlet.

2. Suggest using stainless steel or PPR pipes for water pipelines.
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3. When water pressure exceeds 0.8MPA, please use reducing valve to reduce the water pressure below
0.8MPA.

4. Each part connected to unit needs to be connected with method of loose joint and installed with
intermediate valve.

5. Ensure that all plumbing has been properly completed and then proceed to do a water leakage and pressure
test.

6. All the pipelines and pipe fittings must be insulated to prevent heat loss.

7. Install a drain valve at the lowest point of the system to enable the system to be drained during freezing
conditions.

8. Install a check valve on water outlet connection in order to prevent back siphoning when water pump
stops.

9. In order to reduce the back pressure, the pipes should be installed horizontally.

10. Minimize the elbows (90 degrees connections). If a higher flow rate is required, install a bypass valve.

11. An exhaust valve must be installed at the highest point of the circulating water system, and also at
locally elevated areas.

5.6.2 Main parts installation

Please refer to Part 4 for the selection and installation of key components.

5.6.3 Micro-bubble exhaust valve installation

The unit is equipped with an exhaust valve as standard at the factory, which can eliminate the air in the water
pipe in real time. More importantly, when the refrigerant inside the plate heat exchanger leaks and mixes into
the water pipe, the exhaust valve can promptly release the refrigerant, preventing it from entering the room
and ensuring system safety.

WARNING : It is necessary to install a micro-bubble exhaust valve, otherwise the consequences of
refrigerant leakage into the water polluting the water quality will be borne by oneself. Please follow the

diagram below and place it on the outlet pipe of the unit.

Heat Pump
Exhaust valve
a_‘__\__l‘
[T

Water Outlet

Copper conneglion

Water Inlet




5.6.4 Water pipe diameter

Model Water pipe diameter Material
-080HE4 DN25 Copper or Stainless steel or PPR/PVC pipes
-100HE4 DN25 Copper or Stainless steel or PPR/PVC pipes
FHF-MBWHS -120HE4 DN25 Copper or Stainless steel or PPR/PVC pipes
-121HE4 DN25 Copper or Stainless steel or PPR/PVC pipes
-140HE4 DN25 Copper or Stainless steel or PPR/PVC pipes

5.6.5 Water supply and pipeline exhausting steps

1. Open the exhaust valve and all valves on the water distributor first for exhaust;

2. Make up water at the pipeline filling port(Water pressure of tap water > (0.2MPa);

3. During the water replenishment process, it is necessary to observe whether there is water overflow from
the exhaust valve and drainage valve. If there is water overflow, it indicates that the system has been filled
with water;

4. Close the exhaust valve and then take a look at the water pressure gauge. If the pointer is greater than
0.2MPa, close the makeup valve and the water pipeline already be emptied successfully.

Note: The water system pressure of the heat pump design is 0.8MPA.

Water pressure gauge

5.6.6 Water pressure debugging

1.Before the experiment, the pipeline should be fixed, the joints should be exposed, and water distribution
equipment should not be connected;

2. The pressure gauge is installed at the lowest point of the test pipe section, with a pressure accuracy of
0.01Mpa;

3. Slowly fill the pipeline with water from the lowest point of the pipe section, fully eliminate the air inside

the pipeline, and conduct a water tightness test;
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4. Slowly increase the pressure of the pipeline, and it is recommended to use a manual pump for pressure
increase. The pressure increase time should not be less than 10 minutes;

5. After boosting to the specified test pressure and stabilizing for 1 hour, the pressure drop shall not exceed
0.06Mpa;

6. Under 1.15 times the working pressure, after stabilizing for 2 hours, the pressure drop should not exceed
0.03Mpa;

7. During the test, there should be no leakage at each connection;

8. Allow two additional pressures within 30 minutes to increase to the specified test pressure.

5.6.7 Pipe insulation requirements

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

2. Wrap the insulation pipe flat on the hot water pipeline and wrap the tie wrap around it;

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

4. The wall thickness of the insulation pipe should be reasonably selected based on the local climate, and

insulation thickness should be > 20mm; Finally, wrap a layer of wrapping tape on the insulation cotton.
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6.Electrical connection

6.1 Notes for electrical wiring

Ensure that all the high voltage circuits are disconnected before you start installing the heat pump. Contact
with these circuits may cause death or serious injury to the user, installer or other person, or property
damage.

When repairing the heat pump, mark them before breaking the wires. Wiring failure may lead to improper

and dangerous operations. After the maintenance is complete, check and ensure the normal operation.

A Warning: Risk of electric or electric shock.

Ensure that all high voltage circuits are disconnected before starting the heat pump. Contact
ks,

with these circuits may cause death or serious injury to the user, installer, or other person, or may
;\ cause property damage.

A Note: Before before the heat pump. Wiring failure may lead to improper and dangerous operations.
After the maintenance, check and ensure the normal operation.

6.2 Electrical wiring

1. If the power supply voltage is too low or too high, it may cause damage and / or cause instability
Operation of the heat pump unit because of the high rush current when starting.

2. The minimum starting voltage shall be greater than 90% of the rated voltage. Acceptable operations

The voltage range shall be within = 10% of the rated voltage.

3. Ensure that the cable specifications meet the correct requirements for the specific installation.this one

The distance between the installation site and the mains power supply will affect the cable thickness. Select

cables, circuit breakers, and isolation circuit breakers according to local electrical standards.

6.2.1 Ground protection and over-current protection

To prevent electric shock during unit leakage, heat pumps shall be installed according to local electrical
standards.
1. Do not interrupt the power supply of the heat pump frequently, otherwise it may shorten the expected life
of the heat pump.
2. When installing the over-current protection, ensure that the correct current rating is met

Specific installation
3. The compressor, fan and water pump are equipped with relay protection. Therefore, during the installation
and debugging process, the current of the above components is first measured to be within the current
protection range. If the heat pump controller requires additional control of the secondary heater, the relay

secondary heater (or power supply) must be connected to the relevant output of the controller.
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