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I. Must-read for Users 

Read the Installation & Operation Manual thoroughly before installing and using the equipment 
and keep it for future reference. 
● Only professionals can install TICA air source heat pump water heater. TICA assumes no 

liabilities for the adverse effects or damages on the equipment or losses arising from improper 
operations, including but not limited to pipe leakage, electric leakage and improper installation, 
which may influence the normal operation and usability of equipment. 
● Only units of the same model can be connected in parallel. 
● Reserve enough space for equipment installation strictly in accordance with the Manual. 

Otherwise, the heating effect may be compromised. 
● Each heat pump unit is equipped with a circuit breaker, which is used to cut off the power supply 

during maintenance. Users need to install a residual current device between the power supply 
and the unit. 
● Do not install the unit and the hot water tank in lightning-prone places. Be sure to take surge 
protection measures. 
● When the equipment is available for commissioning upon installation, call TICA’s hotline to 

request equipment commissioning service. The equipment is usable only after a commissioning 
test is done. TICA assumes no liabilities for any losses arising from unauthorized access to the 
equipment. 
● Once the equipment has been installed and placed in operation, users shall regularly check and 

maintain the equipment based on usage. In case of an abnormality, stop using it immediately and 
call TICA’s hotline to report such event. 
● Do not put your fingers or other objects into a running unit as the fan operating at a high speed 

may cause injuries. 
● The equipment may cause severe scalding injuries. Ensure proper mix of hot and cold water 
before use. 
● Any part that is soaked in water can be used again only after it is inspected or repaired by a 

professional. 
● The water discharged from the equipment (including the water heated at high temperature) is 
not drinkable. 
● Use a dedicated branch circuit for circuit connection of the equipment. Contact a qualified 

electrician to check the electricity meter, circuit breaker and wire diameter to make sure that they 
meet the maximum operating current requirement. 
● If the equipment is disused for a long period of time, cut off the power and empty the equipment 

and the pipeline to prevent freezing. 
● TICA assumes no liabilities for any losses arising from commissioning, maintenance or servicing 
by unauthorized personnel or from using the equipment other than the purposes contained within 
this Manual. 
● If the power cord is damaged, to avoid dangers, make sure to ask a professional from the 
manufacturer or its maintenance department or similar department to replace it. 
● Nanjing TICA Climate Solutions Co., Ltd. reserves the right to interpret this Manual. 

 
 
 

Caution: Failure to observe this Manual may cause fire, losses, personal injury or even be fatal. 
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II. Appearance 
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Figure 2.1 Dimensions 

Warning: The power supply of this equipment must be reliably grounded before use. Within close 
proximity of the air source heat pump water heater, there must be a well-functioning floor 
drain. In addition, water leakage of the unit or from the joints in the unit installation area shall 
not do any harm to adjacent items or the bottom floor of the building. 
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Dimensions 
Model TCAH100F TCAH30/50F 
Unit Dimensions 1020×846×1840mm 763×761×1160mm 
Package Dimensions 1150×920×2045mm 869×926×1360mm 

 

III. Specifications 

Standards: GB/T 21362, GB 29541 

Model TCAH100F TCAH50F TCAH30F 
Direct heating 

Nominal heating capacity 
(kW) 

42 
21 14 

Rated power input (kW) 9.54 4.88 3.25 
Rated current (A) 17.6 8.8 15.5 
COP (W/W) 4.40 4.30 4.31 
Nominal water output 
(m3/h) 

0.902 
0.451 0.301 

Maximum water outlet 
temperature (°C) 

60 
60 60 

Circulating heating 

Nominal heating capacity 
(kW) 

38 
19.8 10.8 

Rated power input (kW) 10.3 6.02 3.3 
Rated water flow (m3/h) 6.5 3.4 1.86 
Maximum temperature of 
water inlet (°C) 

50 
50 50 

Entire unit 

Power Supply 380V 3N~50Hz 380V 3N~50Hz 220V 1N~50Hz 
Operating voltage range 380±10% 380±10% 220±10% 
Maximum total power (kW) 13.2 6.8 4.4 
Maximum operating current 
(A) 

23.3 
11.7 21 

Applicable ambient 
temperature (°C) 

-10 - 48 
-10 - 48 -10 - 48 

Sound level (dB(A)) 65 60 60 
Maximum permissible 
pressure on high pressure 
side (MPa) 

4.2 
4.2 4.2 

Maximum permissible 
pressure on low pressure 

3.1 
3.1 3.1 
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Note: 

1. Test conditions of direct heating type: ambient DB/WB temperature is 20°C/15°C, water inlet temperature is 

15°C, and water outlet temperature is 55°C; 

2. Test conditions of circulating heating type: ambient DB/WB temperature is 20°C/15°C, water inlet temperature 

is 47°C, and water outlet temperature is 52°C; 

3. Due to product improvement, the product models, parameters and performance are subject to changes 

without prior notice. The parameters indicated on the nameplate should prevail. 

4. Please refer to the maximum total power and maximum operating current during unit power distribution. 

 

IV. Functions 

1. System operating principles 

The refrigerant is heated to become the 
high temperature and high pressure 
gas via compressor compression.

Electric 
energy

Compressor

Air energy

The low temperature refrigerant 
absorbs heat in the air and 
then vaporizes.

Evaporator

Reverse 
Carnot cycle

EXV

After the pressure is released through 
the expansion valve, the refrigerant 
turns back into low temperature and 
low pressure liquid

Tube condenser is applied to lower water pressure 
drop, increase the area of heat exchange, and 
improve the anti-scale and anti-irruption capability

Condenser

Return water

Hot water

Cold water

The cold water is directly fed to the heat pump unit; low 
temperature water and high temperature refrigerant flow 
towards reverse directions to exchange heat sufficiently, 
hence the water temperature is raised quickly.

 

 

side (MPa) 
Maximum bearing pressure 
in water system (MPa) 

1.0  
1.0 1.0 

Refrigerant/Charge quantity R410A/5.2 kg R410A/2.4kg R410A/1.5kg 

Waterproof standard 
IPX4, and applies to 
outdoor applications 

IPX4, and applies to 
outdoor applications 

IPX4, and applies to 
outdoor applications 

Protection class Class I Class I Class I 
Climate type Ordinary Ordinary Ordinary 
Cold water inlet pipe 
diameter (External thread) 

DN20 (R3/4″) DN20 (NPT 3/4″) DN20 (NPT 3/4″) 

Hot water outlet pipe 
diameter (External thread) 

DN40 (R1 1/2″) DN32 (R1 1/4″) DN32 (R1 1/4″) 

Circulating water inlet pipe 
diameter (External thread) 

DN40 (R1 1/2″) DN32 (R1 1/4″) DN32 (R1 1/4″) 

Net weight (kg) 287 170 153 
Gross weight (kg) 310 195 178 
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2. Heating mode 

TICA direct-heating type air-source heat pump hot water unit can heat cold water at one time to 
the user-defined water leaving temperature through the efficient double type heat exchanger, and 
then fill the heated water into the tank. Hot water in the tank can be used by users directly. When 
the temperature of water in the tank is lower than that set by the user because there is no demand 
or limited demand for water for a long time, the unit will enable the cycling heating mode to heat 
up water in the tank so as to achieve the function of heat preservation. 
3. Heating capacity 

The air source heat pump water heater heats the water by absorbing the heat in the air, and giving 
out heat in the heat exchanger through compressor working. Therefore, the heating capacity is 
closely related to the ambient temperature, cold water inlet temperature and hot water outlet 
temperature. When the ambient temperature decreases, the heating capacity of the unit will be 
attenuated. Similarly, the change in the cold water inlet temperature change and the settings of 
hot water outlet temperature will also influence the heating capacity of the unit. 
4. Power failure memory function 

The wired controller can automatically store the unit status (ON/OFF) each time before the air 
source heat pump water heater is powered off. When the unit is powered on again, the wired 
controller sends power-on/off signal to the unit according to the stored status before power-off, to 
ensure that the unit could operate as previously set. 
5. Grade V anti-freezing protection function 

At low ambient temperatures, in particular, when the ambient temperature is below 0°C, the water 
system of the air source heat pump water heater will most likely fail to work properly due to frozen 
water pipes. By utilizing TICA’s unique grade V anti-freezing technology, our air source heat pump 
water heater could determine when to enter or exit anti-freezing protection depending on the 
ambient conditions, and therefore guarantee steady operation of the unit to the greatest extent. 
6. Automatic defrosting function 

In conditions with low ambient temperature and high relative humidity, the heating capability and 
water production of air source heat pump water heater will decrease with the accumulation of frost 
on the surface of the fin. The TICA air source heat pump water heater can achieve fast automatic 
defrosting through the unit control system. And the unit operation rate can reach more than 90%. 
7. Auxiliary heat source 

The heating capacity of the air source heat pump water heater will be attenuated as the ambient 
temperature decreases. In places where the ambient temperature in winter may be below 10°C, 
an auxiliary heat source that could provide certain heating capacity shall be equipped to improve 
the heating capacity of the system and ensure that the system can supply hot water properly and 
reliably. 
In case there are two or more units operate, auxiliary heat sources are required for the hot water 
system in areas except for the following areas: Guangdong (except Shaoguan), Guangxi (except 
Baise, Hechi, Liuzhou, Guilin and Hezhou), Hainan, and Quanzhou, Xiamen and Zhangzhou of 
Fujian. 
Regardless of the auxiliary heat source used, the unit provides one control signal that tells the 
peripheral equipment to turn the auxiliary heat source on or off. The auxiliary heat source requires 
additional independent control and separate configuration of the corresponding safety protection 
functions. 
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8. Variable operating condition curve 

8.1 TCAH100F variable operating condition curve 
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Power input and EER curve

E
E

R
 (

W
/W

)

P
o

w
e

r 
in

p
u

t 
(k

W
)

Ambient temperature (°C)

EER (W/W)

Power input (kW)

Ambient 
temperature (°C)

Water inlet 
temperature (°C)

Water outlet 
temperature (℃)

 
 



Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

   AIR SOURCE HEAT PUMP 

9 

8.2 TCAH50F variable operating condition curve 

Water output and heat capacity curve
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8.3 TCAH30F variable operating condition curve 

Water output and heat capacity curve
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V. Installation Instructions 

 
 
 
 
 
 
 
 
 
1. Selection of unit installation site 

When installing the unit, note that: 
 The unit can be installed on the ground or on the strong enough roof with sufficient installation 

and maintenance spaces reserved. 
 The air outlet and inlet of unit are unimpeded to ensure enough air flow for heat exchanging; 

in the meantime, prevent the cold air generated by the unit from affecting its surroundings. 
 Avoid installation of unit on a noise- or vibration-sensitive place, lest it may disturb the 

residents within its proximity. 
 The shock absorbing device must be equipped on the unit to prevent vibration from spreading 

over the building. 
 The unit shall be installed far away from the place influenced directly by heavy current and 

high magnetic field. 
 Choose a well drained place to install the unit, to make sure that no water accumulates. 
 If installed in a place where people have easy access to the unit, adopt safety measures, 

such as fences, to avoid man-made or accidental damages. 
 The unit cannot be installed in the atmospheric environment containing oil (including machine 

oil), salt (marine area), or sulfide gas (the neighborhood of hot spring or oil refinery), or other 
corrosive gases, because these substances may easily cause unit failures. 

2. Unit installation space 

 Install the unit after the servicing space shown in following figure is reserved. 
 There are two installation methods when there are multiple units. Please select a suitable 

installation method according to the site conditions. 
1) Arrange in a vertical and side-by-side manner, as shown in Figure 5.1. 

Notes:* Upon receiving the unit, check whether the unit model is correct, accessories 
complete and the appearances of the unit intact. If you find any damages or you 
have other problems, please immediately call TICA’s hotline 4008-601-601. 
* Before installation, make sure that the unit power is consistent with its electricity 
meter capacity and power cords. 
* The unit must be reliably grounded. Never connect the earth line to the neutral 
line or to the water pipe. 
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Unit base
Nut

Gasket

Rubber shock-
absorbing cushion
Expansion bolt

Concrete base

Front Front Front Front

Dimensions

 
Figure 5.1 Vertical and side-by-side arrangement 

2) Arrange in a horizontal and side-by-side manner, as shown in Figure 5.2. 

Front Front

Dimensions

 
Figure 5.2 Horizontal and side-by-side arrangement 

 

 If the unit is installed in the basement, room or other poor-ventilated areas, the required air 
circulation volume shall be satisfied: for TCAH100F, the air circulation volume for each unit 
shall not be less than 13,000 m3/h; for TCAH50F/TCAH30F, the air circulation volume shall 
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not be less than 7000 m3/h. 
 The height from the unit bottom to the ground or floor shall be greater than the local maximum 

snow depth and the possible water depth. 
3. Unit handling 

 Use forklift or crane or sling to handle units. Unless there is exceptional circumstance, unpack 
the unit only after it is in place. 

 When you handle the unit, keep the unit balanced as much as possible. In any case, the 
maximum inclination of unit cannot exceed 30 degrees to protect the compressor against 
damage. If hoisting method is adopted, check the sling strength and balance before hoisting. 
The sling shall be able to bear six times the unit weight. 

 During the handling, never allow the heat sink of unit to come in contact with any object. 
 After handling, unpack the unit, including removing the wooden subplate. 
 If the outer packaging has been removed before handling, in order to avoid surface scratch 

and deformation during handling, add a protective plate at the unit surface contacting with the 
steel wire. 

4. Unit fixation 

Before installing the unit, prepare the mounting base and keep it in a level condition. The base can 
be made of reinforced concrete or steel bracket. After the base is prepared, fix the bolts on the 
base. Be sure to install the rubber shock absorber on the bolts to mitigate vibration transmission 
and noise. Finally, put the unit in place and lock the unit, rubber shock absorber and base. 
If the unit is installed at the roof and used in the place which poses a severe requirement on the 
vibration and noise, double-layer shock absorber is recommended. It can be achieved by 
adding one steel bracket on the original reinforced concrete foundation or steel bracket and then 
adding one layer of vibration-absorbing pad between the original foundation and added steel 
bracket. 
5. Cold water inlet ways and requirements 

The cold water inlet temperature shall be 0-35°C. Higher or lower water inlet temperatures will 
affect the unit operation. 
5.1 Cold water inlet ways 

Cold water may enter into TICA air-source heat pump hot water unit in either of the following 
ways: 
 Tap water supply 
 Open cold water tank 
Determine which water inlet way is adopted according to the water supply pressure of field tap 
water. 

5.2 Definition and measuring method of cold water inlet pressure 

The cold water inlet pressure of unit refers to the pressure at the cold water inlet (in front of the 
pressure maintaining valve) when the heat pump unit is in "open valve" state. The measuring 
method is as follows: When the wired controller is off, press the "Open Valve" button. The system 
automatically switches to "open valve" mode. Then, observe whether the cold water inlet pressure 
of unit meets the following requirements. 
5.3 Cold water supply pressure requirements 

In "open valve" mode, when the required minimum flow of unit is satisfied, the pressure drop at 
the water side of unit is not less than 180 kPa. The minimum flow of TCAH100F, TCAH50F and 
TCAH30F are 1.8 m3/h, 1.0 m3/h and 0.7 m³/h respectively. 
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5.3.1 Tap water supply 

The tap water supply can be adopted when the following conditions are satisfied at the same time. 
① The water supply pressure is between 0.15 and 0.45 MPa (P in Figure 5.3, at the main cold 

water inlet pipe and in front of the pressure maintaining valve). 
② The fluctuation range of water supply pressure does not exceed 0.1 MPa/min. 
③ In "open valve" mode, the pressure drop at the water side of unit is not less than 180 kPa. 
If the fluctuation range of water inlet pressure is between 0.1 and 0.2 MPa/min, or the water 
supply pressure exceeds 0.45 MPa, it is recommended to install a pressure maintaining valve at 
the cold water inlet. The pressure settings at the pressure maintaining valve outlet must meet the 
requirement that in "open valve" mode, the pressure drop at the water side of unit is not less than 
180 kPa and the set pressure is not higher than 0.45 MPa. 

Heat pump unit

Tap water

 
Figure 5.3 Tap water supply – cold water inlet pipe 

 
The following descriptions of pressure maintaining valve are for reference: 
The pressure maintaining valve, also called pressure reducing valve (as shown in Figure 5.4), 
regulates the medium flow through the opening of open-close part in the control valve, to reduce the 
medium pressure and keep the downstream pressure in a certain range by adjusting the open-close 
part opening, so as to keep the outlet pressure in the set range when the inlet pressure changes 
continuously. The recommended parameters of pressure maintaining 
valve are as follows: 

Pipe diameter: DN20 
Maximum inlet pressure: 1.0MPa 

Outlet pressure 
adjustment range: 

0.15-0.45MPa 

Material: Brass 
 

5.3.2 Supply water via open cold water tank 

In case the tap water supply pressure cannot meet the direct water supply conditions, open cold 
water tank and booster pump are adopted for water supply, and the flow and lift of booster pump 
must meet relevant requirements that when the unit operates in "open valve" mode, the pressure 
drop at water side is not less than 180 kPa. The start-up and stop of the booster pump is 
controlled by the main unit of the heat pump unit. See Figure 5.5 for the cold water inlet pipe. 

Figure 5.4 Pressure maintaining valve 
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Float valve

Cold water 
tank

Tap water

Cold water 
booster pump

Heat pump unit

 
Figure 5.5 Supply water via cold water tank - cold water inlet pipe 

 
6. Pipeline connection 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Each system of TICA air source heat pump water heater can connect up to 16 heat pump units 
in parallel. There are two cold water inlet ways for heat pump unit: tap water supply and water 
supply via open cold water tank. Their connection schematics of heat pump hot water pipeline 
are as follows: 
 Tap water supply system 

Notes: 
 To ensure water resistance balance, a direct return water system is required when 

multiple units are installed in parallel. 
 A hot water unit can be connected to the water inlet and outlet pipes only after it is 

properly installed. 
 Water filter must be configured at the water inlets of cold water booster pump and 

circulating pump. The installation position should ensure convenient disassemble 
and cleaning. 

 To ensure the effectiveness of the use of hot water and normal operation of the unit, 
the inlet and outlet pipes, as well as the circulating water loop of the unit must be 
properly insulated. 

 Keep pipes of the system clean and away from pollutants to prevent dusts or other 
sundries from entering the pipe system during installation. 

 If the tap water pressure cannot meet the water pressure requirement of unit, a cold 
water storage tank should be provided to ensure constant-pressure water supply. 

 The provided water filter can be directly installed at the male adaptor of the inlet. 
Pay attention to the installation direction and the facing direction of filter. 

 The check valve provided with the unit must be installed at the cycling water inlet 
horizontally with the service valve cover facing up; also, pay attention to the 
direction of water flow. 

 It is recommended to install the automatic air discharge valve in the system, for air 
could affect the monitoring results of flow. 
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Figure 5.6 Tap water supply system 

 Cold water tank supply system 
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Figure 5.7 Cold water tank supply system 
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7. Pipeline selection 

When multiple units are connected in parallel, it is recommended to select the main cold water 
inlet pipe, main water outlet pipe and main circulating water inlet pipe diameters according to 
Table 5.1. 
Table 5.1 Main water inlet & outlet pipe and main circulating water inlet pipe diameter of hot water 

system heat pump unit 
Number 

of Units in 

Parallel 

Main Cold Water Inlet Pipe Main Water Outlet Pipe Main Circulating Water Inlet Pipe 

  TCAH100F TCAH50F TCAH30F TCAH100F TCAH50F TCAH30F TCAH100F TCAH50F TCAH30F 

1 DN20 DN20 DN20 DN40 DN32 DN32 DN40 DN32 DN32 

2 DN32 DN25 DN20 DN65 DN50 DN40 DN65 DN50 DN40 

3 DN40 DN32 DN25 DN80 DN65 DN50 DN80 DN65 DN50 

4~5 DN50 DN40 DN32 DN100 DN80 DN65 DN100 DN80 DN65 

6~8 DN65 DN50 DN40 DN125 DN100 DN80 DN125 DN100 DN80 

9~12 DN80 DN65 DN50 DN150 DN125 DN100 DN150 DN125 DN100 

13~16 DN100 DN80 DN65 DN175 DN150 DN100 DN175 DN150 DN100 

Notes: 1. A balanced water flow design needs to be adopted for the cold water inlet pipe, hot water 
outlet pipe and circulating water pipe. 
2. If PP-R pipe is selected, the outer diameter of pipe shall be one size larger than values in the table. 
3. Customers need to equip the cold water inlet and circulating water inlet filters by themselves: 
for TCAH30/50/100F, 16 to 20 mashes are recommended. 
The auxiliary heater circulating pipe size is selected according to customers' demands for auxiliary 
heating; the domestic hot water supply pipeline is selected according to the actual water requirements 
on site. The flow rate of water in hot water pipe shall be selected according to Table 5.2. 

Table 5.2 Flow rate of water in hot water pipe 
Nominal Diameter 

(DN) 
15-20 25-40 ≥ 50 

Flow Rate (m/s) ≤0.8 ≤1.0 ≤1.2 

The water return pipe diameter of hot water supply system shall be determined through hydraulic 
computation according to the circulating flow of pipe, which can be determined according to Table 
5.3 during preliminary design. 

Table 5.3 Water return pipe diameter of hot water system 
Hot water supply pipe 

diameter (mm) 
20-25 32 40 50 65 80 100 125 150 200 

Hot water return pipe 
diameter (mm) 

20 20 25 32 40 40 50 65 80 100 

 

 

8. Water line insulation requirement 

It is advised to insulate all the hot water pipes with rubber and plastic material. The insulating layer 
shall have a thickness no less than 20mm (if other materials are applied, make sure that they are 
not inferior to the recommended material). In addition, for the hot water pipes outdoors, note to 
wrap their insulating layer with a protective layer which is galvanic sheet or aluminum sheet. 
When the ambient temperature is below 0°C, take corresponding insulation measures to prevent 
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the cold water pipe rupture due to freezing. See Table 5.4 for the recommended thickness of 
rubber and plastic insulating layer for hot water pipe. 

Table 5.4 Thickness of rubber and plastic insulating layer for hot water pipe 
Diameter of hot water 
supply and return 
pipes (mm) 

15~20 25~50 65~100 > 100 

Insulating layer 
thickness (mm) 

20 30 40 50 

 

9. Model selection of water pump 

There are cold water booster pump and circulating pump for the unit, and the water pump model 
selection shall satisfy requirements in the following table. 

Table 5.5 Water pump model selection requirements for hot water system 
Types of 

Water 

Pump 

Flow Pressure Drop at Water Side of Unit 

(kPa) Remarks 

TCAH100F TCAH50F TCAH30F TCAH100F TCAH50F TCAH30F 

Cold water 

booster 

pump 

1.8 m3/h× 

Quantity of 

heat pumps 

1.0 m3/h× 

Quantity of 

heat pumps 

0.7m3/h× 

Quantity of 

heat pumps 

180 180 180 Cold water 

pump 

Circulating 

pump 

6.5m3/h× 

Quantity of 

heat pumps 

3.4m3/h× 

Quantity of 

heat pumps 

1.86m3/h× 

Quantity of 

heat pumps 

45 80 80 Hot water 

pump 

Notes: 1. The pressure drop at the unit water side in the table refers to the unit pressure drop and 
the press loss outside the unit shall be determined according to the actual situations. 
2. The actual water flow of unit shall not be less than 95% of the calculated value in the table. 
3. The water pump must be started and stopped by the unit. 
 

 

10. Requirements for water tank model selection 

 The water tank shall be insulated. See connector requirements in Figure 5.8. The diameter of 
the opening for installing the water level switch φ must be larger than 45 mm and smaller than 

55 mm. If the opening is too large, the switch cannot be fixed; if the opening is too small, the 
switch cannot be laid in the water tank. 
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Figure 5.8 Schematic diagram of water tank connector 

 
See Figure 5.9 for the local view of water inlet, tank temperature sensor connector, and blind pipe 
size of tank temperature sensor. 

Local view of domestic hot water inlet and tank temperature sensor connector

Domestic hot water feed inlet height

Height of blind pipe of tank temperature sensor

Height of heat pump circulating pipe

Domestic hot water inlet

Tank temperature sensor
Connector 1/2'' internal thread, inner diameter 
of blind pipe: ø8 mm, length: ≥ 200 mm

Local view of blind pipe size of tank temperature sensor

Outside tankInside tank

G1/2'' internal 
thread

Tank insulating layer

Figure 5.9 Local view of tank connector sizes 

Notes: 
 The size indicated in the diagrams is the net size from pipe to the inside tank, with the 

thickness of tank insulating layer excluded. 
 The height of water tank needs to be ≥1.5 m, for the convenience to install the matched water 

level switch. 
 The positions of the heat pump circulating water outlet and auxiliary heater circulating water 

outlet should be above the water discharge outlet but below the domestic hot water inlet. The 
height of the tank temperature sensor connector should be between the domestic hot water 
inlet and the heat pump circulating water outlet. 
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 The hot water inlet, domestic hot water return and by-pass water inlet should be arranged 
diagonally towards the domestic hot water inlet, heat pump circulating water outlet and 
auxiliary heater circulating water outlet. Positions of all the water pipes are determined 
according to the site conditions. 

 The installation position of water level switch shall be close to the tank access port for the 
convenience of overhaul, and shall be away from the water inlet of water tank to avoid shock from 
water entrance. Ensure that the tank access port is covered lest foreign matters or rain enter. 

 The water height controlled by the float valve connected to by-pass water inlet should be 
lower than the overflow outlet. 

 Leakage detection should be carried out after completing the tank. 
 The installation of water tank temperature sensor must ensure that it can accurately detect the 

tank temperature. And for a good contact between water temperature senor and blind pipe, it 
is recommended to add the thermal conductive silicone. 

 

11. Installation of water tank 

 
 
 
 

 
 
 

 
The installation positions of water tank and unit are recommended as follows: 
Install as shown in Figure 5.10 (the hot water storage tank is installed at the same height as the 
heat pump unit). 

Hot water outlet pipe

Circulating 
water 

supply pipe

Hot water storage tank

 
Figure 5.10 Hot water storage tank installed at the same height as heat pump unit 

 

12. Installation of water level switch 

The heat pump unit is equipped with standard water level switch before delivery: 
During the installation of water level switch, thread its connecting wire and bolts at the fixed parts 
through the water tank and then tap the stainless steel self-tapping screws into the water tank 
body via the flange hole of water level switch (three φ6mm holes) and fix the switch onto the outer 

wall of water tank. The built-in silicon flat pad at the flange bottom is water-proof and shock-proof, 
as shown in Figure 5.11. 

Notes: ● It is recommended to install the tank as close as possible to the heat pump unit as 
long as the air circulation around the heat pump unit is ensured, which can reduce heat losses 
of pipelines. 
● The open water storage tank installed cannot block the vent hole of the water tank. 
● Recommend to install the auxiliary heater (if any) below the tank. If the e-heater is installed 
in the tank, it is recommended to keep the installation height of the e-heater lower than the 
domestic hot water inlet, so as to prevent the heating of e-heater without water. 

 The water heater unit shall use the special power supply whose voltage complies with the rated 

voltage. 

 The power supply circuit of the water heater unit must have a grounding wire, and the power 

supply ground wire must be reliably connected with the valid external earth wire. 

 Wiring construction must be carried out by professionals in accordance with the circuit diagram. 

 Set an electric leakage protection device according to requirements of the related national 

technical standard of electrical equipment. 

 The power cord and signal cable shall be laid neatly and reasonably without interfering with 

each other, and cannot come into contact with the connection pipe and valve body at the same 

time. 

 The unit comes without a power cord. Note to select the proper power cord as per specified 

power supply specifications. Never try to connect two power cords into one. 

 After all the lines are connected, check them carefully for any errors before connecting the 

power supply. 
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Access hole

Overflow production

High water level

Medium water level

Low water level

Connecting wire of 
water level switch

Flange
Stainless steel 

self-tapping screw

Flat pad

Water tank connector

Water tank body

Figure 5.11 Installation methods of water level switch 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

13. Water quality requirements 

The water pumped into the unit must comply with the existing Sanitary Standard for Drinking 
Water. It is recommended to use water with low hardness, preferably the softened water. Never 
use water from seas, rivers or lakes or water directly from underground without treatment as it 
may damage the precision parts of the unit. The unit cannot be directly used for swimming pool 
heating. 

Notes: 
 The water level switch can only be used to control the start and stop logic of unit and may 

not display the actual water level of the water tank. 
 Avoid hitting the water level switch. When the product is dropped from a height of 1.2 m 

or a higher place, it may be damaged.The installation position of water level switch shall 
be close to the tank access port for the convenience of overhaul, and shall be away from 
the water inlet side of water tank to avoid shock from water entrance. 

 After the water level switch is installed, check whether the water level switch (high and 
low water level) wiring is correct and whether it can operate normally. 

 Do not put the water level switch wring directly in the water tank; otherwise, it may lead to 
wrong judgment of water tank level. 

 The water level switch must be installed vertically as inclined installation may cause 
inaccurate measurement of water tank level. 

 The water level switch cannot be fixed by pulling its own wire harness. 
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14. Electrical connection 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) Power cord 
 
 
 
 
 
 
 
See Table 5.6 for the power supply wiring specifications of heat pump unit. 

 
Table 5.6 Power supply wiring requirements for hot water system 

Unit Model Power Supply 

Cable diameter (mm2) 

(Plastic insulation and sheathed wire) 
Circuit 

Breaker 

Capacity (A) 

Residual 

current device 
Phase line Neutral line 

Earth 

line 

TCAH100F 380 V 3N - 50 Hz 6 6 6 40 30mA < 0.1s 

TCAH50F 380 V 3N - 50 Hz 2.5 2.5 2.5 32 30mA < 0.1s 

TCAH30F 220V 50Hz 4 4 4 32 30mA < 0.1s 

Notes: 1. Two-pole residual current device shall be provided at the outer part of TCAH30F unit; the residual 

current device provided for the outer part of TCAH50F/TCAH100F cannot be three-pole; instead, the four-pole 

switch with neutral line must be adopted. 

Warnings: 

 For safety considerations, the circuit breaker and ground fault circuit interrupter must be 
equipped at the outside part of air source heat pump water heater according to the power 
supply specifications. 

 The water heater must be grounded permanently. Otherwise, it may result in electric 
shock and serious personal injuries. 

Notes: 

 The water heater unit shall use the special power supply whose voltage complies with the 
rated voltage. 

 The power supply circuit of the water heater unit must have a grounding wire, and the 
power supply ground wire must be reliably connected with the valid external earth wire. 
Types of cables, layout and protective methods shall comply with electrical standard and 
requirements. 

 Install the unit according to the national standard on wiring. 
 Wiring construction must be carried out by professionals in accordance with the circuit 

diagram. 
 Set an electric leakage protection device according to requirements of the related 

national technical standard of electrical equipment. 
 The power cord and signal cable should be laid neatly and reasonably without interfering 

with each other, and cannot come into contact with the connection pipe and valve body. 
 Power cord is not attached to this unit when delivered. Note to select the proper power 

cord. Power cord conversion is prohibited. 
 When the power cord is parallel with control signal cable, put them into separate conduits 

with proper spacing reserved. 
* After all the lines are connected, check them carefully for any errors before connecting the 
power supply. 
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2. When the distance from the external distribution circuit breaker to the air source heat pump water heater is too 

long, a larger wire diameter in the above table shall be adopted as per provisions of national standards. 

3. The specifications of fuse provided for the unit control panel are as follows: 50T032H, rated current being 3.15A 

and rated voltage being 250V, Φ5.2X20. 
(2) Signal cable 
There are many communication lines and signal cables between the master unit of hot water 
system and the slave unit of heat pump and also among the water tank, auxiliary heater and water 
pump. For the specific wiring specifications, quantity and requirements, refer to Table 5.7. 
 

Table 5.7 Wiring requirements for signal cable of hot water system 

Signal Cable 
Minimum 
Size 

Standard 
Length 

Limit 
Length 

Remarks 

Communication line between 
master unit and wired controller 

2*0.5 mm2 30 m 50 m 
Shielded cable, shielded 
twisted pair recommended 

Communication line between 
slave units 

2*1.0 mm2 / 100m 
Shielded cable, shielded 
twisted pair recommended 

Water level switch signal cable 5*1.3 mm2 20m 50m  

Signal cable of water tank 
temperature sensor 

2*0.5 mm2 10m 100m  

Signal cable of water flow switch 2*1.0 mm2 / 100m  

Signal cable of water pressure 
switch 

2*1.0 mm2 / 100m  

External interlocking signal cable 2*1.0 mm2 / 100m  

Signal cable of auxiliary heater 
control 

2*1.5 mm2 / 100m 
The unit provides AC220V 
control signal. 

Signal cable of circulating pump 2*1.5 mm2 / 100m 
The unit provides AC220V 
control signal. 

Signal cable of cold water 
booster pump 

2*1.5 mm2 / 100m 
The unit provides AC220V 
control signal. 

 
 
 
 
 
(3) Requirements for power control cabinet 
During the site installation of TICA air source heat pump water heater, a power control cabinet 
must be provided for the unit and all electric devices of the system. The power control cabinet 
needs to provide power supply for all heat pump units, cold water booster pumps (if any) and 
circulating pumps in the system. See Table 5.8 for the power supply requirements for the above 
devices. 

Notes: The shielded cable of communication line must be connected to the earth wire, which 
can significantly improve the anti-interference ability of system. 

 
 



Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

   AIR SOURCE HEAT PUMP 

24 

Table 5.8 Power supply requirements for devices in hot water system 
Device in System Power Supply Requirements Remarks 

Heat pump unit 3HP: 220V ~ 50Hz, 
5/10HP: 380V 3N ~ 50Hz 

 

Cold water booster pump 220V ~ 50Hz or 380V 3N ~ 50Hz Determine as per selected 
water pump specifications 

Circulating pump 220V ~ 50Hz or 380V 3N ~ 50Hz Determine as per selected 
water pump specifications 

The auxiliary heat source and domestic water feed pump are selected and configured by the user. 
 

15. Sequence number setting of heat pump unit 

When there are multiple units installed in parallel in the system, set the DIP switch for all heat 
pump units after installation and before commissioning. Open the electric box of heat pump unit 
and find two 8-bit DIP switches on the main board, S1 and S2 (see Figure 5.12). The detailed 
setting method is described as follows. It is recommended to paste salve unit ID markings on the 
unit after setting. 

 
Figure 5.12 DIP switch 

 

Model 
S1 S2 

1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 

TCAH 

Bit for 
master/slave 
unit 
selection 

/ / / Slave unit ID Model 
Electric 
heater 
or not 

Electric 
heater 
installation 
mode 

/ / 

                   
Note: "ON" indicates open; "OFF" indicates close. 
 



Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

   AIR SOURCE HEAT PUMP 

25 

S1: 

Bit 1 is for master/slave unit selection: "0" indicates slave unit; and "1" indicates master unit. 
Bits 5 to 8 indicate the quantity of slave unit(s) or the slave unit ID: 
 If the master unit is selected (that is, bit 1 of the DIP switch is set to "1"), bits 5 to 8 indicate 

the quantity of slave unit(s) (the binary digits 0000 to 1111 indicate 0 to 15 slave units 
respectively); 

 If the slave unit is selected (that is, bit 1 of the DIP switch is set to "0"), bits 5 to 8 indicate the 
slave unit ID (the binary digits 0001 to 1111 indicate slave unit 1 to slave unit 15 respectively). 

 
S2: 

Bits 1 to 4 indicate the unit model: 0000 for 3HP; 0001 for 5HP; and 0010 for 10HP.  
Bit 5 indicates whether the electric heater is available: "0" means unavailable; and "1" means 
available.  
Bit 6 indicates the installation mode of electric heater: "0" means that the electric heater is 
installed in the water tank; and "1" means that the electric heater is installed in the pipe. 
 
16. Trial operation 

(1) Check before trial operation 

 Unit check. Check whether the heat pump unit is properly installed; whether enough spaces 
are reserved for installation and maintenance; whether the pressure gauge is installed at the 
cold water inlet of unit; whether all the fastening screws and machine screws are tight; and 
whether the DIP switches of heat pump unit are set correctly.  

 Piping system check. Check whether the pipelines of hot water system are all properly 
installed; whether the valves in the system pipelines are open; and whether all the pipelines 
are properly insulated. 

 Power distribution system check. Check whether the power voltage of supply circuit is proper; 
whether all the screws of electrical parts are tightly fastened; whether the circuits distribute 
power as per the unit circuit diagram; whether the unit grounding is correct and reliable; and 
whether the ground fault circuit interrupter can act effectively. 

 Before the trial operation of unit, clean the water system (note that the circulated cleaning of 
water system cannot be performed via the unit). After cleaning the water system, clean the 
cold water inlet and circulating water inlet filters. 

 Power on. Power on the unit to check whether its wired controller displays faults. If yes, 
please troubleshoot them by referring to the error code; if no, make sure power has been 
applied to the unit at least 24 hours before testing and commissioning. After the unit is 
powered on, reset the system clock. 

 Before the operation of direct-heating type unit, inspect the water inlet pressure. According to 
the aforesaid "measuring method of cold water inlet pressure", check whether the pressure at 
the cold water inlet meets requirements when the unit is in "open valve" state. 

 Before the operation of circulating type unit, inspect the water flow. Press the "forced water 
pump" button of wired controller and drain out the water pump after operation. After water 
pump operates normally for some time, check whether the water flow meets requirements. 

(2) Trial operation 

 After the power-on time exceeds 24 hours, press the “ON/OFF” button on the wired controller 

to turn on the hot water system. 



Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

   AIR SOURCE HEAT PUMP 

26 

 There are direct-heating and circulating modes for the unit, which all need to undergo the trail 
operation: firstly start the direct heating operation until the water tank level reaches the 
specified condition; and after the water temperature is reduced, the unit enters into circulating 
mode. 

 After the compressor starts, judge whether the unit operates normally according to your 
hearing. In case of any abnormal sound, power off the unit immediately for a check; if no 
abnormal sound is heard, the unit can continue operating, and observe whether the water 
outlet temperature of unit is normal. 

 Observe whether the fan operates normally without any abnormal noise. 
 If the system operates normally, record its operating status, ambient temperature, water inlet 

and outlet temperatures of heat pump unit, water temperature and level of water tank current. 
Check whether the system operates normally according to the operating modes. 

 The parameters of wired controller are preset by the manufacturer. Hence the users are not 
required to set them.  

 

VI. Operation and Application of Wired Controller 

1. Overview 

This document is prepared to help users understand the operating procedures of the wired 
controller interface of TICA air source heat pump water heater. It includes the description of the 
changes in all user-defined settings, and some operating procedures of professional service 
personnel certified by TICA. 
 
 
 
 
 
 
 

Warning:* The information and operating procedures described in the document shall be 
performed by the professional operators and service personnel certified by TICA. 
      * The operating manual is supplied with the unit. All the safety rules described in the 
document must be observed. 

* For more unit information, contact TICA technical support service center. 
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2. Overall outline drawing of wired controller 

 

 

 

3. Pattern display description 

Mode
Master & slave unit 

No. display area
Set temperature 
display area

Water content 
display

Time Temperature & 
parameter display area

Load status 
display area  
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Mode display 

area 

 Direct-heating mode icon;  Circulating mode icon;  Defrosting mode 

icon;  Anti-freezing mode icon;  Auxiliary heater mode icon;  Fault 

prompt icon. 

Master & slave 

unit No. 

display area 

 Displays master and slave units 1 to 16;  Query icon ;  

Parameter setting icon. 

Set temperature 

display area 

It can set the water outlet temperature TOUT (range: 20~60°C, default value: 55°C); it 
can set the starting temperature of circulating mode TTANK (range: 18~50°C, default 
value: 48°C);  indicates that the wired controller is turned up;  indicates 
that the wired controller is turned off. 

Water level 

display area 
Displays current water level of water tank intuitively. 

Time display area 

Displays current system time (including the week, am/pm, hour and minute); displays 

current setting time during timing setting; indicates that "timed power-on" 

function is enabled;  indicates that the "timed power-off" function is disabled. 

Temperatures 

and parameters 

display area 

Displays the temperature, query and setting parameters. 

Load status 

display area 

 "Compressor on" icon;  "Cold water pump on" icon;  "Circulating 

pump on" icon;  "Auxiliary e-heater on" icon;  "Fan on" icon;  

"Anti-freezing electric heating belt on" icon;  "Water inlet solenoid valve on" 

icon;  "4-way valve on" icon;  Locking key status icon. 
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4. Button operation instructions 

 

Buttons ① & ② ① Up button; ② Down button: adjusts values up or down. 

Button ③ On/Off button: turns on/off the wired controller. 

Button ④ Auxiliary Electric Heater Control button: turns on/off the auxiliary electric heater 
under power-on condition. 

Button ⑤ Master & Slave Unit No. Switch button: switches the master and slave unit Nos.. 

Button ⑥ Query button: enters into the query mode via the button to inquire current 
operating temperature of unit. 

Button ⑦ OK button: confirms the currently selected and set parameters. 

Button ⑧ Child Lock button: locks (unlocks) the buttons. 

Button ⑨ "Open Valve" button: starts (or stops) the "open valve" mode under power-off 
condition. 

Button ⑩ Forced Water Pump button: starts (stops) the circulating pump under power-off 
condition; can be used for engineering commissioning. 

Button ⑪ 
Forced Circulation button: starts the cycling heating mode to heat up water 
forcibly in standby status. 

Button ⑫ Fault Query button: inquires current fault (or clears the fault). 
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Buttons ⑬ and ⑮ ⑬ Page Up button; ⑮ Page Down button: they can be used for page turning. 

Button ⑭ Timer button: sets timing and changes system time . 

 
5. Wired controller operating instructions 

(1) Temperature settings: they can only be valid under default state (i.e. non-query state and set 
state). 

                 
 
(2) Parameter query: under default state (i.e. non-query state and set state), press the "Query" 
button to inquire parameters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For example, if the user wants to inquire the ambient temperature of No.3 unit, he/she can 
operate as follows: press the "Query" button to inquire parameters and press the "Master & Slave 
Unit No. Switch" button to switch to No.3 slave unit and then press the "Page Up" or "Page Down" 
button to adjust the query number to 5. The temperature and parameter display area at the middle 
of LCD will display the current ambient temperature of No.3 unit (LCD displays as shown in Figure 
6.1). After finishing the query, press the "Query" button again to exit parameter query; or the wired 
controller will automatically exit parameter query and back to the default state if no button is 
pressed in 10s. 

Press the 

"Query" button 

once to enter 

the query 

mode, and the 

query icon will 

light up. 

Select the slave unit you want 

to inquire by using "Master & 

Slave Unit No. Switch" button. 

The master and slave No. 

display area will display the 

currently selected slave unit 

No.; and the load status display 

area shows the current load 

state of the slave unit. 

Press "Up" or "Down" to set 

the specific values. 

After finishing the parameter query, press the "Query" button again to exit parameter query; or the 

wired controller will automatically exit parameter query and back to the default state if no button is 

pressed in 10s. 

Select the parameter No. you want 

to inquire by using "Page Up" or 

"Page Down" (see details in the 

parameter query table). The set 

temperature display area at the top 

right corner shows the parameter 

No. inquired currently. 

Press "Page Up" or "Page Down" 

to set the water outlet temperature 

or water tank temperature. 
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Figure 6.1 LCD display image during parameter query 

 
Note: Comparison table of query parameters 

No. Display Notes 
1 Discharge temperature Tp temperature value 
2 Water tank temperature Tt temperature value 

3 
Direct-heating water inlet 
temperature 

Tix temperature value 

4 Water outlet temperature To temperature value 
5 Ambient temperature Ta temperature value 
6 Return air temperature Th temperature value 

7 Coil temperature Tc temperature value 

8 
Circulating water inlet 
temperature 

Tiz temperature value 

9 
Opening of electronic 
expansion valve 

Actual opening of electronic expansion valve 

10 
Opening of stepper water 
valve 

Opening of stepper water valve divides by 10 

11 Fan wind baffle F0: no air, F1: low air, F2: medium air. F3: strong air 

12 
Operating current of 
compressor 

Unit: A, only integer displayed 

13 Model code 
Direct-heating type unit: A03 (3HP), A05 (5HP), A10 
(10HP) 

14 Main board software version V1.0 

15 
Wired controller software 
version 

V1.0 

16 Last error code  
17 Second last error code  
18 Third last error code  
19 Fourth last error code  
20 Fifth last error code  
21 OE End 
22 Water production of unit Unit (L/min) 
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(3) Fault query: In case the system generates a fault alarm and the wired controller is in default 
state (i.e. non-query state and set state), press the "fault query" button to inquire faults (see 
detailed error codes in the error code list). 
    
 
 
 
 
 
 
 
 
 
(4) Fault clearing: In case the system generates a fault alarm and the wired controller is in default 
state (i.e. non-query state and set state), press and hold the "Fault Query" button for 3s to clear 
the current system fault (if the same fault occurs several times in a short period, contact the 
after-sales service). 
(5) Timing setting: Under default state (i.e. non-query state and set state), press the "Timer" button 
to enter the timing setting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: 1. The timing function allows the users to preset the power-on (or power-off) time for the 
wired controller at random. 
2. Once the timing function is enabled, the corresponding timed power-on (or timed power-off) 
icon will then light up. A light-up icon indicates that the corresponding function is enabled. Notes: 
In general, the hour and minute in front of the timed power-on (off) icon display the current time. 

Press the "Fault Query" 

button to inquiry faults 

and the wired controller 

will automatically show 

the top slave unit No. 

and the corresponding 

error code. 

If multiple slave units fail, 

press the "Master & Slave 

Unit No. Switch" button to 

switch to the next faulty 

slave unit and the 

temperature and parameter 

display area will display the 

error codes in turn. 

After finishing the query, 

press the "Fault Query" 

button again to exit; or 

the wired controller will 

automatically exit from 

fault query and back to 

the default state if no 

button is pressed in 10s. 

After selecting timed power-on 

(or timed power-off), press 

"Page Up" to enter the hour 

setting and then the "hour" in 

the time display area will blink 

to display. 

After setting the hour, press 

"Page Up" to enter the minute 

setting and the "minute" in the 

time display area will blink to 

display. 

Set the timer minutes 

with "Up" and "Down" 

buttons. 

If you do not want to set a new value after 

entering the value, press the "Timer" button 

again to exit. To cancel the set timing, enter 

the timing setting to change the hour and 

minute to "--" and then confirm to cancel it. 

 

After the minute is set, if you want to return or 

make further adjustment, you use "Page Up" or 

"Page Down". After settings, press "OK" to 

confirm and the wired controller will then exit 

the timing setting and back to the default state. 

Press the "Timer" 

button to enter the 

timing setting and the 

"timed power-on" icon 

in the time display area 

blinks to display. 

Press "Up" and "Down" 

to select "timed 

power-on" or "timed 

power-off" and then the 

corresponding icons 

will blink to display. 

Set the timer hours with 

"Up" and "Down" 

buttons. 



Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

Оф
иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

 О
фи
ци
ал
ьн
ый

 пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"
Оф

иц
иа
ль
ны
й 
пр
ед
ст
ав
ит
ел
ь б
ре
нд
а 

TI
CA

 в 
Ро
сс
ии

 - 
ОО

О 
"Т
ИК
А 
ПР
О"

   AIR SOURCE HEAT PUMP 

33 

However, during the timing setting or time calibration, the hour and minute refer to the current 
setting value. 
3. The timing function supports timed power-on (or timed power-off) separately. When you only 
want to set the timed power-on, set the hour and minute of the timed power-off to "--" and then 
confirm; when you only want to set the timed power-off, set the hour and minute of the timed 
power-on to "--" and then confirm. Observe the illumination condition of timed power-on or 
power-off icon to determine whether the timing function is enabled. 
For example, if you want to set the power-on time to 6:30 and power-off time to 11:30, you can 
operate as follows: when the wired controller is in default state (i.e. non-query state and set state), 
press the "Timer" button and the timed power-on icon in the LCD time display area blinks to 
display; press "Page Up", the hour value blinks to display; and regulate the hour as AM 6:00 with 
"Up" or "Down" button; and continue to press "Page Up", the minute value blinks to display and 
regulate the minute as AM 6:30, then the power-on time is set as 6:30 (LCD display is as shown in 
Figure 6.2). Next, press "Page Up" and enter the timed power-off time setting when the 
corresponding icon blinks to display; and set the timed power-off hour and minute as PM 11:30 
with the same method; then the time is set (LCD display is as shown in Figure 6.3). Press "OK" to 
confirm and then the wired controller will automatically exit from timing setting and back to the 
default state; and at the same time, the timed power-on and power-off icons are illumed (LCD 
display is as shown in Figure 6.4). 

 
Figure 6.2 LCD drawing of timed power-on setting 

 

 
Figure 6.3 LCD drawing of timed power-off setting 
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Figure 6.4 LCD drawing of timing function enabling 

 
(6) Time setting: when the display time of wired controller deviates from the standard time, it can 
be reset when the wired controller is in the default state. 
 
 
 
 
 
 
 
 
 
 
 
 
Note: During the time setting, press the "Timer" button to exit the time setting; or the wired 
controller will automatically exit from time setting and back to the default state if no button is 
pressed in 10s. 
For example, if the user wants to adjust the time display of wired controller as AM 10:30 on 
Monday, he can operate as follows: when the wired controller is in default state, press and hold 
the "Timer" button for 5s to enter the time setting and the week blinks; adjust the week to MON 
with the "Up" or "Down" button; press "Page Up" to switch to hour setting, and adjust the hour to 
10:00 with the "Up" or "Down" button; and then press "Page Up" to switch to minute setting and 
adjust it to 10:30 with the "Up" or "Down" button; at this moment, the week, hour and minute are 
set well; press "OK" to confirm and then the wired controller returns to default state and the time 
displays as the time settings just set (LCD display as shown in Figure 6.5 below). 

Press and hold the "Timer" 

button for 5s to set time and 

the week icon in the time 

display area blinks to display. 

Switch to the hour setting 

with "Page Up" and the 

hour in the time display 

area blinks. 

Switch to the minute 

setting with "Page Up" 

and the minute in the 

time display area blinks. 

 

Set the week with 

"Up" and "Down". 

Set the hour value with 

"Up" and "Down". 

After the week, hour and 

minute are set, press "OK" to 

confirm and exit the time 

setting and back to the 

default state. 
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Figure 6.5 LCD drawing of time setting 

 
(7) Forced auxiliary electric heater power-on function: when the wired controller is power-on and 
in default state, turn on or turn off the auxiliary electric heater via "Auxiliary Electric Heater 
Control" button. 
(8) Key lock function: when the wired controller is in default state (i.e. non-query state and set 
state), key lock can be achieved via "Child Lock" button. During key lock, except for the "Child 
Lock" button, other buttons do not response. Under key lock state, press the "Child Lock" button 
again to unlock. 
(9) Open valve function: When the wired controller is off or in default state (i.e. non-query state 
and set state), open the water system valves inside the unit via the "Open Valve" button; and at 
this moment, all pattern icons will blink to display; and this function can be used for water drainage 
or water supplement of water system. Press the "Open Valve" button again to exit the open valve 
function. 
(10) Forced water pump function: when the wired controller is off or in its default state (i.e. 
non-query state and set state), turn on or turn off the circulating pump via the "Water Pump 
Control" button. 
(11) Forced circulation function: When the wired controller is on or in default state (i.e. non-query 
state and set state), start the forced circulation for one time when the unit satisfies the forced 
circulation conditions. Note: The forced circulation function can be triggered via the "Forced 
Circulation" button within 10s after the unit is energized. 
Note: All above functions can be quitted via the "On/Off" button. 
 

VII. Servicing and Maintenance 

 
 
 
 
 

 
 
 

Warning: ● This air source heat pump water heater shall be serviced and maintained by qualified 
professional operators and service personnel as incorrect operations may lead to serious injuries 
or property losses.  
● For any abnormalities or alarms occurring during operation, note to call TICA's hotline or report 

them to your local service agency. And never attempt to repair them on your own. 
● Before servicing and maintaining the water heater unit, do disconnect the circuit breaker. 
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 Install the inlet and outlet pipes in the correct direction. 
 On the water inlet pipes, water filters should be installed. In addition, these filters need to be 

cleaned periodically, lest water-side heat exchanger may be clogged, hence causing 
damages to the unit. In order to prevent the parts at the hot water side from damage, the 
maximum water inlet pressure cannot exceed 0.45Mpa. 

 The unit must be equipped with water flow switch to provide effective protection in case of low 
water flow; otherwise, the unit may be damaged. 

 The water pump model selection must satisfy the flow requirement of the unit. Too large or 
too small water flow will influence the normal operation and service time of the unit to different 
extents. The switch signal of the water pump must be controlled via the unit. 

 The unit shall be equipped with water tank with suitable capacity as too large or too small 
capacity will influence the unit operation. 

 Check periodically to make sure that water supply devices and air discharge devices function 
well, lest water supply cuts occur or air enters into the system, hence affecting the unit’s 

performance and reliability. 
 Note to clean the water filters of water system regularly (once every two to three months 

recommended) to make sure water flows smoothly and abundantly, lest the dirts may clog the 
filter and alarm to shutdown, and hence affect the operation reliability of the system. 

 Check the working conditions of each component of the unit regularly and check whether the 
work pressure of the cooling system of the unit is within the normal range. Check whether 
there are oil dirt on the pipeline connectors and valves of the unit to ensure that no refrigerant 
leaks out. 

 Check whether wiring of the unit power supply and electrical system is secure, and whether 
electrical components work well and have no smell. For any abnormalities, repair or replace 
the faulty parts in a timely manner. 

 Do not open or close the water system valves at will during unit operation. Otherwise, the 
normal operation of the unit may be affected, and the unit may be damaged. 

 Never short circuit the protective device of unit, as it may damage the unit. 
 It is forbidden to run the compressor of the unit in a reverse direction. Note to make sure that 

the power supply and electrical components of the unit work properly. 
 Do not use sharp objects when operating the controller. Do not impose excessive force, lest 

the controller panel may be damaged. 
 The minimum starting voltage of the unit must be kept above 90% of the rated voltage, the 

voltage must be within ±10% of the rated voltage range during operation, and the voltage 
difference between the phases should be within the range of ±2%. An adverse impact will be 
caused to the unit when the voltage is too high or too low. Make sure the power supply is 
stable. Otherwise, when the unit starts, it may generate excessive current, thus making it 
impossible to start. 

 Install the unit in a dry, clean and well ventilated place. To guarantee the heat transfer effect 
of the heat exchanger at the air side of unit, use the dedicated detergent for finned heat 
exchanger to clean it. The recommended cleaning period is 12-24 months, which mainly 
depends on the environmental conditions around the unit installation site. The specific 
cleaning method is as follows: dilute the detergent solution specific to the finned heat 
exchanger with water in certain proportion and spray the diluent onto the fin surface with 
watering can; and after reacting for 3-5 minutes, flush with water with some pressure. And 
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during flushing, the water pressure cannot be too large to damage fins and also pay attention 
to avoid spraying water onto other live parts. 

 For efficiency and safety considerations, take care to clean water-side heat exchanger with 
detergent. Recommend once every 2 to 6 months, depending on the local water quality and 
usage time. 

 Never run the unit where acid, alkali, salt spray and other corrosive gases are present, as it 
will damage the unit casing, pipeline or electrical components. 

 Do not relocate the temperature probe. Otherwise, the unit’s automatic control program will 

be affected, which may cause operation of the unit unlikely or unit damages. 
 Do not use unqualified refrigerant, refrigerant substitute or refrigerant additive. Incorrect using 

method or using unqualified refrigerant, refrigerant substitute or refrigerant additive will lead 
to unit damage and various safety hazards. Please select qualified refrigerant or call TICA 
hotline to purchase qualified refrigerant. All the technicians operating refrigerant must have 
acquired qualification certificates, and know very well and strictly observe the technical 
requirements, laws and regulations related to refrigerant use, handling, recovery, and 
recycling. When charging or adding refrigerant to the unit, make sure that the charging 
amount and refrigerant type are consistent with the information on the unit nameplate. A 
refrigerant charging mistake may lead to a unit fault or other potential safety hazards. 

 The unit shall be enclosed for maintenance when the unit is disused for a long period. Remove 
the cold water inlet pipe, circulating water inlet pipe, circulating water inlet one-way valve and 
water outlet pipe, and unscrew the drain hole bonnet on the circulating water inlet pipe in the 
unit (as shown in Figure 7.1). Enter the "open valve" mode by using the wired controller, and 
supply gas with some pressure to the cold water inlet, to drain out the water in the pipe. If the 
gas with some pressure cannot be ventilated, the water in the water system inside the unit 
cannot be drained out naturally. In this case, the pipeline between the solenoid valve and 
stepping water valve inside the unit needs to be removed to prevent from frost damage (as 
shown in Figure 7.2, the pipeline can be removed by removing two clamps in the circle). 
Remarks: 1. If the water is not drained out, the valves on the direct-heating pipeline inside the 
unit cannot be opened or the unit may be damaged. 
2. After installing the solenoid valve onto the stepping water valve, the anti-freezing heating belt 
must be tightly winded on it, so as not to influence the automatic anti-freezing property of unit. 
3. If the circulation water inlet one-way valve is not removed, there may be some ice left at 
the bottom of one-way valve, which may cause that the one-way valve cannot operate 
normally. (As shown in Figure 7.3) 

   
       Figure 7.1                   Figure 7.2               Figure 7.3 

4. If the gas cannot be ventilated to drain out the water from the water inlet, dismantle the 
water valve of unit to prevent frost damage causing by insufficient drainage. 
5. Before reusing the unit after a long-time stop, it must start up after the unit is energized for 
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24h. 
 

 In case the hot water system is restarted after a long-time stop, if there is water in the system 
storage water tank and the water temperature is lower than 15°C, the heat pump can only 
be started up after the water level is slightly higher than the circulating feed water inlet or the 
water temperature is heated up over 15°C by the auxiliary heat source. 

 The automatic anti-freezing function of the unit can only ensure that the internal pipeline of air 
source heat pump water heater is free from freezing. Therefore, in order to ensure the whole 
water system pipelines are free of freezing, the anti-freezing heat belt must be winded on the 
whole water system pipelines during engineering installation. The company assumes no 
liability for the frost damage problems caused by the lack of installation of anti-freezing heat 
belt. 

 When the ambient temperature is below 0°C, do not turn off the power in case the unit is idle. 
Otherwise, some parts may suffer from frost crack, and the company does not assume any 
liability for losses arising from such problems. 

 Only the direct-heating or circulating heating type unit can be used to provide domestic water 
and cannot be used to heat, provide heat sources or heat swimming pool.  
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VIII. Handling of Common Faults 

1. In case of faults, judge and clear faults according to the error codes of wired controller before 
applying for servicing. 
Code Fault description Cause Handling Method 

E00 Communication faults 

1. The slave unit is not powered 

on 

2. Communication cable gets 

loose or wrongly connected 

3. Control panel is damaged 

1. Check whether the power switch of 

power control cabinet and that of each 

slave unit are closed 

2. Check the communication line 

sequence between the wired controller 

and master unit or between the master 

unit and slave unit and then tighten it 

3. Replace the control panel 

E01 
Power phase sequence 

fault 
Power phase dislocation or loss Check the power supply of unit 

E02 

Water temperature senor 

fault in the water tank 

(only the master unit 

displays) 

1. Temperature sensor gets 

loose wires 

2. Temperature sensor is 

damaged 

1. Check its wiring and tighten them 

2. Replace temperature sensor 

E03 
Water outlet temperature 

sensor failure 

E04 
Direct-heating water inlet 

temperature sensor fault 

E05 
Circulating water inlet 

temperature sensor fault 

E06 
Discharge temperature 

sensor failure 

E07 

Fin-tube heat exchanger 

tube temperature sensor 

fault 

E08 
Return air temperature 

sensor fault 

E09 
Outdoor ambient 

temperature sensor fault 

E10 
Water inlet pressure 

protection 

1. The short connection wire of 

water pressure switch gets loose 

2. Control panel is damaged 

1. Check the short connection wire of 

water pressure switch and tighten it 

2. Replace the control panel 
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E11 
Direct-heating water flow 

fault 

1. The stepping water valve 

wiring is loose 

2. The project water supply 

pressure is insufficient 

3. The water system valves are 

not fully opened 

4. The water system is blocked 

by dirt 

1. Check the stepping water valve 

wiring and tighten it 

2. Ensure a suitable project water 

supply pressure 

3. Check the direct-heating water 

system pipeline and open it fully 

5. Clean water filter 

E12 
Circulating water flow 

fault 

1. The water flow sensor wiring 

is loose 

2. Lack of water or valve not 

wide open 

3. The water flow is small and 

the water filter is blocked by dirt 

1. Check its wiring and tighten them 

2. Check the circulating pipeline and 

open it fully 

3. Clean water filter 

E13 
Abnormal water level 

switch 

1. The water level switch wring 

gets loose 

2. The water level switch is wired 

wrongly 

3. The low water level floater is 

damaged 

1. Check the water level switch wiring 

and tighten it 

2. Check whether the water switch is 

wired as the wiring drawing 

3. Replace the low water level floater or 

water level switch 

E14 
Abnormal water level 

switch 

1. The water level switch wring 

gets loose 

2. The water level switch is wired 

wrongly 

3. The medium water level 

floater is damaged 

1. Check the water level switch wiring 

and tighten it 

2. Check whether the water switch is 

wired as the wiring drawing 

3. Replace the medium water level 

floater or water level switch 

E15 
Abnormal water level 

switch 

1. The water level switch wring 

gets loose 

2. The water level switch is wired 

wrongly 

3. The high water level floater is 

damaged 

1. Check the water level switch wiring 

and tighten it 

2. Check whether the water switch is 

wired as the wiring drawing 

3. Replace the high water level floater 

or water level switch 

E16 
Water tank overflow 

prompt 

1. Water tank overflow prompt 

2. The water level switch wring 

gets loose 

3. The water level switch is wired 

wrongly 

4. The overflow water level 

floater is damaged 

1. Check the water level of water tank 

2. Check the water level switch wiring 

and tighten it 

3. Check whether the water switch is 

wired as the wiring drawing 

4. Replace the overflow water level 

floater or water level switch 
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E17 
Protection of too high 

outlet water temperature 

1. The project water supply 

pressure is too small 

2. The stepping water valve is 

closed insufficiently 

3. The water flow is very small as 

the water system is blocked by 

dirt 

1. Check the project water inlet 

pressure and keep it within suitable 

range 

2. Check whether the stepping water 

valve wiring and water valve are 

damaged 

3. Clean water filter 

E18 
Remote interlocking 

protection 

Remote control node is 

disconnected 
Check the remote control node wiring 

E19 

Excessive temperature 

difference between 

circulating water inlet 

and outlet 

1. Low water flow 

2. Water filter blocked by dirt 

1. Check whether the valves are wide 

open, whether the water pump lift and 

flow meet requirements 

2. Clean water filter 

E20 
Protection of too high 

discharge temperature 

1. Fluorine leaks 

2. Non-condensable gas exists 

in the system 

3. The coil temperature sensor 

comes off 

1. Detect leaks and add refrigerant 

again 

2. Refill the refrigerant 

3. Check and fix the coil temperature 

sensor 

E21 
Low pressure protection 

of system 

1. Low pressure switch gets 

loose wires 

2. Refrigerant leaks 

3. Throttle device is blocked 

4. Evaporator fails to exchange 

heat well 

5. Low pressure switch is 

damaged 

1. Check its wiring and tighten them 

2. Detect leaks and add refrigerant 

again 

3. Replace throttle device 

4. Check and clean evaporator 

5. Replace low pressure switch 

E22 
High pressure protection 

of system 

1. High pressure switch gets 

loose wires 

2. Low water flow 

3. Water filter blocked by dirt 

4. Dirt deposits on the condenser 

5. Refrigerant filter or throttle 

device is blocked 

6. High pressure switch is 

damaged 

7. The tap water supply is 

interrupted 

1. Check its wiring and tighten them 

2. Check whether the valves are wide 

open, whether the cold water inlet 

pressure is too small and whether pump 

lift and flow meet requirements 

3. Clean water filter 

4. Clean condenser 

5. Replace filter or throttle device 

6. Replace high pressure switch 

7. Check the tap water supply system 

E23 
Over-current protection 

of compressor 

1. Excessive compressor current 

2. Current mutual inductor is 

damaged 

1. Check the compressor wiring 

2. Replace current mutual inductor 

CF 

The ambient 

temperature is too low 

and the heat pump is 

limited to start up 

1. The ambient temperature is 

lower than -10°C 

2. The ambient temperature 

sensor of unit is damaged 

1. Confirm whether the ambient 

temperature is lower than -10°C 

2. Replace the damaged ambient 

temperature sensor 
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2. It is normal in case that following circumstances occur to the unit. 
 Phenomena Cause Solution 

Non-fault 

The 

direct-heating 

water outlet 

temperature is 

lower than the set 

temperature. 

Under low temperatures, in order to 

protect the unit and improve the 

heat pump efficiency, the water 

outlet temperature may not reach 

the higher set temperature, which is 

a normal phenomenon and does 

not affect the unit operation. 

Under low ambient temperatures, 

the auxiliary heat sources shall be 

provided to heat the water 

temperature of water tank up to the 

set value. 

The final 

circulating water 

temperature is 

lower than the set 

temperature. 

In order to protect the unit, after the 

heat pump circulation is terminated, 

the water temperature may not 

reach the set temperature, which is 

a normal phenomenon and does 

not affect the unit operation. 

Under low ambient temperatures, 

the auxiliary heat sources shall be 

provided to heat the water 

temperature of water tank up to the 

set value. 

Water outlet 

temperature 

fluctuation 

As the water inlet pressures are 

different, under special cases, the 

water temperature may fluctuate, 

which is a normal phenomenon and 

will not affect the actual use. And 

this phenomenon can be improved 

by adjusting the water pressure 

properly. 

Refer to the description of water 

pump model selection in the unit 

installation instructions. 

Minimum 

shutdown 

protection of 

compressor 

When the unit is restarted for 

operation after stopping running, 

the unit will not start up within 3 

minutes, which is a protective 

measure to the compressor 

operation carried out by the control 

system, therefore, it is a normal 

state. 

– 

 
3. In case the following circumstances occur to the unit, check again. 

It is a 

fault, 

check 

again. 

The unit does 

not run. 

1. Power supply fault 

2. The unit power supply wiring 

gets loose. 

3. The fuse of the unit control 

power supply is broken. 

4. The set time of timer is up. 

1. Disconnect the power switch and 

check the power supply. 

2. Tighten the loose power supply 

wiring. 

3. Replace the fuse. 

4. Cancel the timing or reset. 
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The water pump 

runs while the 

water does not 

circulate or the 

water pump 

noise is big. 

1. The water system lacks of 

water. 

2. There is air in the water system. 

3. The water system valves are 

not completely opened. 

4. The water filter is blocked by 

dirt. 

1. Check the water refill device of the 

system and feed water to the system. 

2. Drain out the air in the water system. 

3. Open the valves not opened in the 

water system. 

4. Clean the water filter. 

The unit heating 

capacity is low 

and the 

compressor 

does not shut 

down. 

1. The water system is poorly 

insulated and the heat release is 

large. 

2. The heat release of the heat 

exchanger at the air side is poor. 

3. Low water flow 

4. The water tank capacity is a 

little small and the heat pump 

units equipped cannot meet the 

actual water consuming 

requirements. 

1. Strengthen the system pipeline 

insulation. 

2. Check whether the air inlet or outlet 

of the unit is blocked. 

3. Clean the water filter or discharge 

the air from the water system. 

4. It is recommended to make 

corresponding modifications according 

to the actual water consumption. 

The 

compression 

does not run. 

1. The compressor contactor is 

damaged. 

2. The wiring gets loose. 

3. Compressor overload 

protection 

4. The water temperature is set 

wrongly. 

5. Low water flow 

1. Replace the contactor. 

2. Check the wiring and tighten them (if 

required). 

3. View the wired controller display 

panel to see whether there is a fault 

alarm. 

4. Reset the water temperature. 

5. Clean the water filter or discharge 

the air from the water system. 

The fan is faulty. 
1. The fan relay is damaged. 

2. The motor is burned. 

1. Replace the fan relay. 

2. Replace the fan motor 
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IX. Appendix 

1. Unit circuit diagram 

Electrical principle diagram of TCAH100F 

PP

Electrical principle diagram of TCAH50F 

PP
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Electrical principle diagram of TCAH30F 

PP

 

2. Wiring diagram of single unit 

Wiring diagram of single TCAH50F/TCAH100F unit 
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Wiring diagram of single TCAH30F unit 
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3. Wiring diagram of multiple parallel units

Wiring diagram of multiple parallel units of TCAH50/100F 
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Wiring diagram of multiple parallel units of TCAH30F 
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1# Electric control 
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15# Electric control 
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Remarks: 
(1) The control output points for the auxiliary electric heater, circulating pump and booster pump in
the figure can only be used as control signal ports; and the output power supply of ports is 
AC220V - 50Hz; 
(2) Users can only connect the passive switches to the control input points for the water level
switch, remote switch and water pressure switch in the figure. 
(3) The unit comes with the communication line between the master unit and wired controller; the
communication lines between the master unit and slave unit or between the master unit and slave 
unit need to be prepared by the users. Do not lay the communication lines together with the strong 
current cables. Shielded twisted pair is recommended. 
(4) Up to 16 units of the same model can be connected in parallel.
(5) The following connection modes of communication line are prohibited.
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