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1. WH –water infrared heaters (water heater)
1.1. The radiation principle
Heat transmission by radiation (electromagnetic waves in the infrared spectrum) is a
comfortable and economical solution to thermal comfort in our living and working space.
The heat distribution by radiation is independent of the indoor air temperature. It affects the
surrounding solid and liquid substances and thus directly on humans. One perceives thermal
comfort as the resulting effect of the temperature of the surrounding areas and air. The
radiation results in a higher temperature of the surrounding areas compared to convection
heating. This makes it possible to achieve the same thermal comfort at a lower indoor air
temperature, especially in well-insulated areas, this difference may be 2 to 3 ° C. Reducing
the indoor air temperature by 1 ° C reduces heat consumption by up to 6% per year.
During cooling, the temperature of the surrounding areas is reduced by radiation, which
allows to achieve the same thermal comfort at higher indoor air temperatures.
1.2. Construction and hydraulic connection WH unit, T set
The unit of WH is designed for universal installation in all living and working areas. The
dimensions, the power range, the use of standard control elements and the hydraulic
connection are compatible with and can replace existing convection heating systems.
WH construction
WH unit is formed by a set of tubular exchangers and a reflecting surface for
electromagnetic waves -focus. The heat exchangers are wound in the form of a cylindrical
spring and are hydraulically connected by pressing passages to the distributor and collector
of the unit. Heat exchangers are made of AL alloys and are designed to generate and reflect
electromagnetic waves. Focus is made of AL sheet without surface treatment, it is placed
behind heat exchangers and serves as a reflection of electromagnetic waves. The distributor
and collector are connected to the heating system with G 1 / 2ʺ connection.
Hydraulic connection WH unit, T set
For proper function and achievement of the declared performance it is necessary to ensure
uniform flow of heat transfer medium into all heat exchangers. To meet this requirement,
two ways of WH unit hydraulic connection can be used:
1. External connection of WH unit according to Tichelman, input and output on diagonal Picture no.1
2. T set for internal hydraulic adjustment installed in the WHT pantograph - Picture no 2.
The T set allows lateral unit connection. When changing the installation of the pipe with the
input opening, position number 2, it is necessary to ensure the placement in the unit
collector. The pipe must have an input opening so as to provide the same flow length
through the individual heat exchangers - input and output to the diagonal (yellow line) as
shown in Figure 2. Before installing the WHT unit it is necessary to check the correct
orientation of the T set in the collector!
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Picture No. 1: WH - water infrared heater - focus type in external connection according to Tichelman

Figure 2. T-set for internal hydraulic adjustment of WHT body - wiring diagram

Assembly of the T set - screw the sleeve 10 mm from the collector edge. From the other
side, slide the pipe with the hole on the diagonal of the input and the output, screw the
second sleeve and gently tighten it. The tube must be pulled between the sleeves without
movement possibility.
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1.3. Benefits of WH units
1. The minimum weight and small water volume allow a quick response for energy
efficient use of heat profits during the heating period in passive objects. This
significantly saves primary energy consumption and energy costs compared to other
heating systems. In cooling mode, the rapid reaction capability allows continuous
control of the water supply above the dew point of the air, maximizing the useful
cooling capacity of the system.
2. One heating and cooling system significantly saves investment costs compared to two
separate systems.
3. Versatile for all living and working areas. WH units can be installed on the wall in
horizontal and vertical position. The vertical position significantly reduces the
installation space required for units.
4. The shape and dimensions of the unit are adapted to replace conventional units or
plate heating units. This allows radiant heating and cooling of existing buildings
without the need for building interventions and without the need to build new
wiring.
5. Compared to WH fancoil units, the units contain no electric motors, fans, filters and
do not consume any electricity. They are silent, do not whirl dust and are easy to
maintain by the owner of the building. They do not require special service and the
cost of these activities in the future.
6. They are an affordable solution for economical heating, comfortable and safe cooling
for the general public. The system is safe by its impact on human health during
cooling, but also in relation to eventual dew point. When the dew point is reached,
there will be no system crash, as it can be with radiant systems built in wet way or
plasterboard ceilings.
7. For ceiling installations, the radiation ratio ϕ makes it possible to use higher surface
temperatures of the infra-red heaters and thus higher outputs compared to surface
radiant systems.
8. The price / energy efficiency ratio of the building places these units at the forefront
of the group of radiant systems.
1.4. Used materials and surface treatment
All components of WH unit - heat exchanger, distributor, collector, focus, spacers, pressfittings are made of AL alloys EN AW 6060, EN AW6063. A tube Φ12 is used for the
production of tubular exchangers and a profile Φ26 for the collector. Focus is made of
0.6mm sheet metal, spacers are made of 3mm sheet thickness. AL alloys have their own
natural passive corrosion resistance. The surfaces of all components are uncoated to ensure
the reflectance function of the electromagnetic wave. The surface of these components may
therefore bear marks after mechanical processing of the material during manufacture.
Molded joint seals are supplied with EPDM.
1.5. Product certification and performance values
Technical parameters of water infra-red heaters meet the requirements of EN 442-1: 1997 /
A1: 2004. Water heaters are certified according to EN 442: 1 by Notified Unit No. ES1015,
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Engineering Test Institute, p. p. Brno, the Czech Republic and based on the issued
Declaration of Conformity are CE marked. The test facility is traceable to the HLK Stuttgart
reference laboratory and is included in the list of calibrated Notified Units that have passed
the ring test (RRT) falling within the scope of SG03-WG1. It thus complies with all the
requirements of the following clauses of the standard: EN 442-2: 2014 Annex J, EN 442-2:
2014 Annex I.
Heat capacity was measured according to standards:
ČSN EN 442-2:2015 / EN 442-2:2014
ČSN EN 442-1 ed. 2:2015 / EN 442-1:2014
ČSN EN ISO 2409:2013 / EN ISO 2409:2013
Cooling capacity was measured according to standards:
ČSN EN 16430-1:2015 / EN 16430-1:2014
ČSN EN 16430-3:2015 / EN 16430-3:2014
Operating values
Table 1 parameters according to EN 442
Pressure and temperature
test pressure
maximum operating pressure
maximum heat transfer temperature
Each exchanger is checked for leaks.

value
1,3 MPa
1,0 MPa
110°C

1.6. Labeling, assortment, dimensions and weights
Labeling of WH units
WH T 10

w

-without marking there are spacers without surface treatment,
w- white color of spacers
-10 number of heat exchangers (6 to 20)
- without labeling (T ) designed for external connection according to
Tichelmann (Fig. no.1)
- T Set for internal hydraulic adjustment of WH unit (Fig. no 2)
- water infrared heater for wall mounting
Labeling examples: WH10, WHT10
WH10 - water infrared heater designed for horizontal and vertical wall mounting, external
unit connection according to Tichelmann (Figure 1), 10 tube exchangers.
WHT10 - water infrared heater designed for horizontal and vertical wall mounting, installed
T set for internal hydraulic adjustment of WHT unit (Figure 2), 10 tube exchangers.
Assortment, dimensions and weights
WH units are produced in the product line from 6 heat exchangers to 20 heat exchangers.
The connecting pitch is the same R = 500mm for all unit
Table 2. Dimensions and weights of WH units
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The units can be connected with straight threaded couplings to create multiple lengths of
units. We recommend joining a maximum of 2 WH units together. When connecting two
WHT units, keep the plane of both distributors and the orientation of the T-set in the same
direction in the collectors.

2. Heating system design
2.1. Heat output
The heat output Q is determined by the characteristic equation for each unit position WH
The measured and calculated values of the temperature exponent n and the constants of the
unit KM are given in Tables 3, 5.
2.2. Characteristic equation
Characteristic equation for the calculation of the heat output in dependence on the
temperature difference Δθ enhanced by the temperature exponent n and multiplied by the
constant of the unit KM .

Δθ = θwm - θr
θwm=( θw1+ θw2)/2
Δθ
- temperature difference, mean over-temperature *°K+, medium cooling deficiency
during cooling
θwm - medium heating temperature *°C+
θr
-calculation temperature of interior air
θw1 - input water temperature *°C+
θw2 - output water temperature *°C+
n
- temperature exponent
KM
- unit constant measured and calculated for WH
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Table 3. KM and n values to calculate the heat output from the characteristic equation for
the horizontal position WH.
WH

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

KM

4,3134 4,8594

5,3942 5,9193 6,4359 6,9449 7,4471

7,9430 8,4333 8,9183

9,3984

9,8741 10,346 10,813 11,277

n

1,2742 1,2742 1,2742 1,2742 1,2742 1,2742 1,2742

1,2742 1,2742 1,2742

1,2742

1,2742 1,2742 1,2742 1,2742

Table 4. Heat output Q for horizontal position WH in relation to mean over-temperature Δθ
WH

6

7

8

9

10

11

12

13

14

15

16

17

18

∆ϴ
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
Q
*°K+ [W] [W] [W] [W] [W] [W] [W] [W] [W] [W] [W] [W] [W]
10
81
91 101 111 121 131 140 149 159 168 177 186 195
15 136 153 170 187 203 219 235 250 266 281 296 311 326
20 196 221 245 269 293 316 339 361 384 406 427 449 470
25 261 294 326 358 389 420 450 480 510 539 568 597 625
30 329 370 411 451 491 529 568 606 643 680 716 753 789
35 400 451 500 549 597 644 691 737 782 827 872 916 960
40 474 534 593 651 708 764 819 874 928 981 1034 1086 1138
45 551 621 689 756 822 888 952 1015 1078 1140 1201 1262 1322
50 630 710 788 865 941 1015 1088 1161 1233 1303 1374 1443 1512

19

20

Q
[W]
203
341
492
653
824
1003
1189
1382
1580

Q
[W]
212
355
513
681
860
1046
1240
1441
1648

Table 5. KM and n to calculate the heat output from the characteristic equation for the
vertical position WH.
WH

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

KM

2,5205 2,8195

3,1104 3,3944 3,6724 3,9449 4,2127

4,4760 4,7354 4,9912

5,2435

5,4927

n

1,3637 1,3634 1,3631 1,3628 1,3625 1,3622 1,3619

1,3615 1,3612 1,3609

1,3606

1,3603 1,3600 1,3597 1,3594

5,739

5,983

6,224

Table 6. Thermal output Q for vertical position WH in relation to mean over-temperature Δθ.
WH

6

7

8

9

10

11

12

∆ϴ
Q
Q
Q
Q
Q
Q
Q
*°K+ [W] [W] [W] [W] [W] [W] [W]
10
58
65
72
78
85
91
97
15 101 113 125 136 147 158 168
20 150 167 185 201 218 234 249
25 203 227 250 273 295 316 338
30 261 291 321 350 378 406 433
35 321 359 396 432 466 500 534
40 386 431 475 518 559 600 640
45 453 506 558 608 657 705 752
50 523 584 644 702 758 814 868

13

14

15

16

17

18

19

Q
Q
Q
Q
Q
Q
Q
Q
[W] [W] [W] [W] [W] [W] [W] [W]
103 109 115 120 126 131 137 142
179 189 199 209 219 228 238 247
264 279 294 309 323 337 351 365
358 379 399 418 438 457 476 495
459 485 511 536 561 586 610 634
566 599 630 661 692 722 752 782
679 718 756 793 830 866 902 937
798 843 887 931 974 1017 1059 1100
921 973 1024 1075 1124 1173 1222 1269

To calculate the power for a different mean temperature above Δθ than shown in Tables 4
and 6, use the KM, n data given in Tables 3 and 5 according to the characteristic equation.

www.waterheaters.eu

20

2.3. Heat exchanger pressure drop and mass flow
In the following graphs, the pressure drop of the heat exchanger Pzt [Pa] and the mass flow
of water is m [l / h].
Graph 1 Pressure drop Pzt [Pa] in relation to water mass flow m [l / h] at mean water
temperature θwm = 30 ° C

Graph 2 Pressure drop Pzt [Pa] in relation to water mass flow m [l / h] at mean water
temperature θwm =50°C
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Graph 3 Pressure drop Pzt [Pa] in relation to water mass flow m [l / h] at mean water
temperature θwm =70°C

To achieve the heat output according to Tables 4 and 6 it is necessary to ensure mass flow m
according to the selected temperature gradient by calculation:
[l/h] [kg/h]

Q
CW

θw1
θw2

-unit capacity [W]
– specific heat capacity of water =1,16 Wh/kg.K
- input water temperature *°C+
- output water temperature *°C+

2.4. Example of mass flow and pressure loss calculation
Entered values:
WH10 horizontal, θw1 =52°C, θw2 =48°C , θr =20°C ,
CW=1,16 Wh/l.K
Calculated values:
θw1 - θw2
=4 °K
θwm=( θw1+ θw2)/2
=50°C
Δθ = θwm - θr
=30 °K
Q (tab. no. 4)
=491 W

m=106l/h

Pzt in graph 2 for 106l / h flow
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=150 Pa

Thermal output of WH10 unit at given parameters will be Q = 491W. To achieve this, a mass
flow m = 106 l / h is required and the pressure drop will be Pzt = 150 Pa.

3. Design of cooling system
3.1. Cooling power
Radiant units are designed to use high temperature cooling without exceeding the dew point
of the air. The source of cold may be well water, earth collector, earth well or heat pump.
In the summer months, the relative humidity of the indoor air varies between 40 and 70%
during the day. The interior temperature of passive objects with external shield should not
exceed 26 ° C.
Recommended supply water temperatures for cooling θw1 = dew point temperature + 0.5K
Recommended temperature gradient for cooling θw1 - θw2 =2K to 3K
θwm=( θw1+ θw2)/2 middle cooling temperature *°C+
θw1 - input water temperature *°C+
θw2 - output water temperature *°C+
Δθ - medium thermal deficiency *°K+

Δθ = θwm – θr
θr
- indoor air temperature *°C+
Table 7. KM and n values for the calculation of cooling capacity from the characteristic
equation for horizontal position WH
WH

6

7

8

9

10

11

12

13

14

15

16

KM

0,1341 0,1511

0,1677 0,1840 0,2001 0,2159 0,2315

0,2469 0,2622 0,2773

0,2922

n

2,8631 2,8631 2,8631 2,8631 2,8631 2,8631 2,8631

2,8631 2,8631 2,8631

2,8631

17
0,307

18

19

20

0,322 0,3362 0,3506

2,8631 2,8631 2,8631 2,8631

Table 8. Cooling capacity Q for horizontal position WH in relation to mean thermal deficiency
Δθ.
WH

6

7

8

9

10

11

12

∆ϴ
Q
Q
Q
Q
Q
Q
Q
*°K+ [W] [W] [W] [W] [W] [W] [W]
8
52
58
65
71
77
83
89
9
72
82
90
99 108 117 125
10
98 110 122 134 146 158 169
11 129 145 161 176 192 207 222
12 165 186 206 226 246 265 285
13 207 234 259 285 309 334 358

13

14

15

Q
Q
Q
[W] [W] [W]
95 101 107
133 141 150
180 191 202
237 251 266
304 322 341
382 405 429

16

17

18

19

20

Q
Q
Q
Q
Q
[W] [W] [W] [W] [W]
113 118 124 129 135
158 166 174 181 189
213 224 235 245 256
280 294 308 322 336
359 378 395 413 431
452 475 497 520 542

Table 9. KM and n values to calculate the cooling capacity from the characteristic equation
for the vertical position WH
WH

6

7

8

9

10

11

12

13

14

15

16

KM

0,0875 0,0976

0,1074 0,1170 0,1264 0,1355 0,1445

0,1534 0,1620 0,1706

0,179

n

2,9437 2,9437 2,9437 2,9437 2,9437 2,9437 2,9437

2,9437 2,9437 2,9437

2,9437
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17
0,1873

18

19

20

0,196 0,2037 0,2117

2,9437 2,9437 2,9437 2,9437

Table 10. Cooling capacity Q for vertical position WH in relation to mean thermal deficiency
Δθ.

To calculate the power for other mean thermal deficiency Δθ than shown in Tables 8 and 10,
use the KM, n data given in Tables 7 and 9 according to the characteristic equation.
To calculate the mass flow and to determine the pressure loss, proceed in the same way as
for heating in chapters 2.3 and 2.4 of this manual.
Conceptual design of cooling system design
1. Cooling to improve thermal comfort. For this purpose we choose at least 1 heat
exchanger / m² of floor space for room height up to 2.8m. The system designed in this way
corresponds to the specified cold consumption for the place of consumption of cooling and
ventilation specified in the implementing Decree of the Energy Performance of Buildings Act.
2. Cooling to cover heat gains. Standard calculation of heat gains requiring higher cooling
capacity. We select the number and type of WH units according to the required output.
3.2. Dew point indoor air
Table no.13. Dew point temperature *° C+ depending on air temperature θr *°C+ and relative
air humidity hm [%] ( DIN 4108-5)
ϴr/hm 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%
30°C
29°C
28°C
27°C
26°C
25°C
24°C
23°C
22°C
21°C
20°C

10,5 12,9 14,9 16,8 18,4 20 21,4 22,7 25 26,7 28,4
9,7 12
14 15,9 17,5 19 20,4 21,7 23,9 25,6 27,3
8,8 11,1 13,1 15 16,6 18,1 19,5 20,8 23 24,7 26,4
8 10,2 12,2 14,1 15,7 17,2 18,6 19,9 22,1 23,8 25,5
7,1 9,4 11,4 13,2 14,8 16,3 17,6 18,9 21,1 22,7 24,4
6,2 8,5 10,5 12,2 13,9 15,3 16,7 18 20,1 21,8 23,5
5,4 7,6 9,6 11,3 12,9 14,4 15,8 17 19,2 20,8 22,4
4,5 6,7 8,7 10,4 12 13,5 14,8 16,1 18,2 19,9 21,5
3,6 5,9 7,8 9,5 11,1 12,5 13,9 15,1 17,2 18,8 20,5
2,8
5
6,9 8,6 10,2 11,6 12,9 14,2 16,3 17,9 19,5
1,9 4,1
6
7,7 9,3 10,7 12 13,2 15,3 16,9 18,5

30,1
29
28,1
27,2
26,1
25,1
24,1
23,1
22,1
21,1
20,1

31,9
30,7
29,8
28,8
27,7
26,8
25,7
24,8
23,7
22,7
21,7

33,6
32,4
31,5
30,5
29,4
28,5
27,4
26,4
25,3
24,3
23,3

35,3
34,1
33,2
32,2
31,1
30,1
29
28,1
27
25,9
24,9

The dew point of indoor air varies due to relative air humidity and air temperature. When
cooling, we regulate two basic functions, namely the regulation of the air temperature in the
control zone and the regulation of the water supply temperature in the control zone.
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Recommended supply water temperature according to article 3.1. it is 0.5K higher than the
air dew point temperature given in Table 13.
Recommendation when first setting the flow temperature
When setting up the cooling system for the first time, we recommend reaching the dew
point. After reaching the dew point, increase the supply temperature by 0.5K above the dew
point. Check the operation of the cooling system to prevent condensation on the surface of
the WH units and adjust the supply temperature correction if necessary. This procedure
ensures maximum utilization of the medium thermal insufficiency. This sets the correct dew
point correction - safety clearance in relation to the system time delay for a particular
cooling system.
Warning on the use of WH in relation to the dew point
Do not use WH units when the dew point is significantly exceeded. Condensation water
running down the heat exchangers and around the unit will occur! Due to the release of
latent heat and the formation of condensate, the cooling capacity is reduced. The
manufacturer is not liable for damages caused by condensed water due to improper
operation of WH unit! The WH unit is not designed to operate at temperatures below the
dew point.
3.3. Air temperature control θr and water supply temperature θw1 cooling in existing
buildings using the current pipeline heating distribution.
Before using the current pipeline, the condition of the pipeline must be professionally
assessed. If the heating system does not comply, it is necessary to replace the unsatisfactory
part or the entire distribution system. We install the new distribution into the original
openings.
Supply water temperature control for cooling in existing buildings
A system suitable for an existing building with the same character of operation in individual
parts. An example is an apartment building where it is possible to control the water supply
temperature by measuring the internal air temperature and the relative air humidity at the
reference points. The reference point is the room where we expect to reach the highest
temperature and relative humidity. They are corner apartments and the location of sensors
in the kitchen. The number of reference points should reach a statistically significant number
to capture the nature of the operation for all dwellings in the regulatory zone. The number
of reference points should be at least 5 of the total number of dwellings up to 20. If the
number of dwellings is more than 20, it is necessary to evaluate the indoor temperature and
relative humidity from the 10 reference points. In this case, the control zone for the supply
temperature is formed by the entire building or the riser supplying part of the apartment
building. We recommend to choose the regulation zones according to cardinal points or
architectural structure of the building. From the reference points, the control system
evaluates the maximum relative humidity and maximum indoor air temperature. Based on
the maximum values achieved, the controller controls the mixing group - two-way or threeway valve. Wiring diagrams for water supply temperature control for 5 and 10 point control
are shown in Figure no.4.
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Fig. No.4. Wiring diagram for water supply temperature control for 5 and 10 point control

Device description:
1. Three-way mixing valve, actuator 230V
2. Hot water circulation pump with electronic speed control, 230V
3. Heat and cold meter
4. Equithermal controller - basic unit SIEMENS ALBATROS 2 RVS46.530 / 109
Equithermal controller - expansion module SIEMENS ALBATROS 2 AVS75.390 / 109
SIEMENS ALBATROS 2 programming unit AVS37.294 / 709
Outdoor temperature sensor SIEMENS QAC34 / 101
Heating water temperature sensor SIEMENS QAD36 / 101
5. SIEMENS QFA 2020 relative humidity and temperature sensor
6. Signal converter SIEMENS SEZ 220
7.Transformer SIEMENS SEM62.2, 230V / 24V, 30AV7.

www.waterheaters.eu

www.waterheaters.eu

Figure 5. Mixing groups with three-way and two-way valves.

Indoor air temperature control in existing buildings
When reconstructing the heating system, replace the plate or sectional radiators with WHT
units. To regulate the indoor temperature during heating, we install a thermostatic valve on
the supply pipe with the option of presetting the flow. To regulate the indoor temperature
during cooling, install a thermostatic valve with opposite function on the return pipe, for
example:
Figure 6. Thermostatic valve with opposite function

Thermostatic heads are used the same for both thermostatic valves. During the heating
period we use a thermostatic valve for heating to regulate the air temperature and the
thermostatic valve for cooling is fully open. When cooling, we use a thermostatic cooling
valve to regulate the air temperature, and the heating thermostatic valve is fully open. A
fully open heating valve during the summer is recommended by the valve manufacturers to
maintain proper valve operation and to prevent valve blockage.
3.4. Regulation of air temperature θr and water supply temperature θw1 for cooling in new
buildings
Supply water temperature control for cooling
For the new building we recommend to use one-point regulation of water supply
temperature - picture no.7. Regulatory zone we choose as small as possible apartment or
family house.
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Fig. No.7. Wiring diagram for water supply temperature control for 1-point control
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Device description:
1. Three-way mixing valve, actuator 230V
2. Hot water circulation pump with electronic speed control, 230V
3. Heat and cold meter
4. Equithermal controller - basic unit SIEMENS ALBATROS 2 RVS46.530 / 109
Room unit SIEMENS QAA55110 / 301
Outdoor temperature sensor SIEMENS QAC34 / 101
Heating water temperature sensor SIEMENS QAD36 / 101
5. SIEMENS QFA 2020 relative humidity and temperature sensor
6. Central terminal block for controlling the thermal actuators of the heating and cooling
distributor
Note:
1. The SIEMENS QFA2020 Indoor air temperature and relative humidity sensor and the room
unit are placed in an area where the highest temperature and humidity are expected.
2. Do not install a room thermostat in the area where the QAA 55110/301 room unit is
installed!
3. The controller is set to 100% room compensation only. Quotes from the user manual:
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Indoor air temperature control
Room thermostats with heating and cooling function can be used to control the indoor
temperature during heating and cooling.

4. Packaging, storage, intended use, warranty, cleaning
4.1. Packaging and storage
The packaging of WH units is by means of cardboard placed on top of the tube heat
exchangers and wrapped with foil picture 8. The ends of the distributor and collector are
without packaging to allow installation WH of the without unpacking. The packaging can be
removed after painting the walls. On the pallet are stored WH units on top of the unit is
placed hard pad and are tightened with tape to stabilize against sliding from the pallet.
When storing, do not place any other material on the packed pallet of WH units to avoid
damaging the units!
T-set for internal hydraulic adjustment is installed in the WHT collector.
The wall mounting kit is packed in a paper box or plastic bag.
Dryer-for horizontal wall mounting is supplied separately wrapped in foil.
Figure 8 .Packing WH

4.2. Purpose of use, warranty, cleaning
Intended use and notification of assembly and operating procedures
The WH water heaters are designed for installation in heated areas with a relative humidity
of up to 80%, without direct contact with water drops during showers and baths. They can
also be used in environments with higher relative humidity, but without condensation and
air pollution, such as eg. sports facilities or warehouses. Ventilation and low dust levels must
be ensured in the premises. WH units are designed for heating and cooling buildings without
exceeding the dew point of the air. The housing is not intended for mechanical stress during
operation. The manufacturer is not responsible for damage caused by mechanical stress or
vandalism during operation. When handling the WH unit, use a distributor and collector for
gripping. Do not use heat exchangers for manipulation, the exchanger may be deformed!
When installing connection fittings, venting plugs, and unit mounting, do not use force or
hazardous techniques that can cause injury and damage the unit. O-rings made of EPDM are
used to seal the press connections. Use Teflon tapes to seal the threaded connections.
Before installing the WHT unit it is necessary to check the correct orientation of the T set
in the collector. The manufacturer is not responsible for damage caused by transportation
and assembly using violence and improper procedures.
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Warranty
The manufacturer shall provide the buyer with a warranty of 10 years from the date of
dispatch of the goods from the warehouse, subject to the conditions for storage, assembly
and use of WH units specified in the technical conditions and in the relevant technical
standards. The surfaces of all components are uncoated to ensure the reflectance function
of the electromagnetic wave. The surface of these components may have traces of material
during manufacturing - this reason cannot be the subject of a complaint!
Cleaning
Internal cleaning - Before initial filling, the heating system should be flushed with water and
the filter screens cleaned to flush out any impurities.
Cleaning the exterior-To clean the unit, use dry cleaning products such as brushes, dusters
and vacuum cleaner. If the space behind the WH unit is to be cleaned, the focus can be
removed without removing the unit from the assembly. The focus is fixed with 4 M5 screws,
which can be loosened with a 3mm hex key. Do not use acids, chlorine or abrasives!

5. Installation of WH unit
5.1. Vertical wall mounting
WH units can be installed on the wall along the entire height of the wall from floor to ceiling,
taking do not change their performance and characteristics. For vertical wall mounting it is
necessary to order wall mounting kit. When handling the WH unit, use a distributor and
collector for gripping. Do not use heat exchangers for manipulation, the exchanger may be
deformed!
Unit is recommended to mount the housing up to 150mm above the floor and to mount it
below the ceiling 100mm below the ceiling or soffit. These distances are recommended and
can be adjusted as necessary to allow for the installation of valves and supply lines as well as
hygiene during operation. Before installing the WHT unit it is necessary to check the correct
orientation of the T set in the collector.
Installation procedure
1. Mark on the wall places for 2 holes for dowels Φ10. Drill the holes, insert the dowels into
the holes and screw in the support screws with the washers fitted. We leave a gap of 6 mm
between the wall and the base.
2. Measure the pitch of the screws and screw the wall brackets to the spacers with the same
pitch. Screw the M5 leveling screws into the press nuts in the spacer and secure with an M5
nut against movement. We put a plastic head on the screw head.
3. Hang the unit by the wall brackets on the screws. We transport the unit to the horizontal
and vertical planes. Tighten the support screws and adjust the leveling screws in the spacers
and secure with an M5 nut.
For easier venting, install a venting plug on both the distributor and the heater collector.
When connecting two WHT units with straight threaded couplings, keep the plane of the two
distributors and the orientation of the T-set in the same direction in the collectors.
Subsequently, we install connecting fittings, valves and piping. Overlapping parts during
painting can be protected by foil and tape. The packaging can be removed from the unit
after painting the spaces. Vertical mounting of the elements on the wall is recommended for
heating and cooling of passive objects with a minimum space for heating units.
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Figure 9 Vertical wall mounting below ceiling level and above floor.
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Figure 10. Details for vertical wall mounting.

5.2. Horizontal wall mounting
WH units can be installed on the wall along the entire height of the wall from floor to ceiling,
while do not change their capacity and characteristics. For horizontal wall mounting it is
necessary to order wall mounting kit. When handling the WH unit, use a distributor and
collector for gripping. Do not use heat exchangers for manipulation, the exchanger may be
deformed!
Unit is recommended to mount the housing up to 150mm above the floor and to mount it
below the ceiling 100mm below the ceiling or soffit. These distances are recommended and
can be adjusted as necessary to allow for the installation of valves and supply lines as well as
hygiene during operation. Before installing the WH unit it is necessary to check the correct
orientation of the T set in the collector.
Installation procedure
1. Mark on the wall places for 2 holes for dowels Φ10. Drill the holes, insert the dowels into
the holes and screw in 1 support screw with the washer fitted. We leave a gap of 6 mm
between the wall and the base.
2. Screw the wall brackets to the spacers. Screw the M5 leveling screws into the press nuts in
the spacer and secure with an M5 nut against movement. We put a plastic head on the
screw head.
3. Hang the unit by the wall bracket on 1 support screw and insert 2 support screws and
tighten to a gap of 6 mm. Adjust the position as needed, transport the unit to a slope of
10mm / 1m in the horizontal plane to the vent plug. Tighten the support screws and adjust
the leveling screws in the spacers and secure with an M5 nut.
Subsequently, we install connecting fittings, valves and piping. Overlapping parts during
painting can be protected by foil and tape. The package can be removed from the unit after
painting the spaces.
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Figure 12 Horizontal wall mounting below ceiling level and above floor
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When connecting two WH units with straight threaded couplings, keep the plane of both
distributors and the orientation of the T-set in the same direction in the collectors.
The joined units must be fixed in the center using a wall bracket to prevent the connected
units from sagging. The connected WH units must have a venting tendency of 10mm / 1m.
Horizontal installation of the units on the wall below the ceiling is recommended for heating
and cooling of newly built buildings with a demand for higher heating and cooling outputs.
This assembly is particularly suitable for office buildings, business premises, and production
and warehouse buildings. We activate the unused space on the wall above the furniture to
the ceiling.
The horizontal assembly of the units on the wall above the floor will be used for the
reconstruction of the heating systems of existing family houses, apartment buildings and
administrative buildings.
Figure 13: Wall bracket and details for horizontal wall mounting

5.3.Horizontal installation of WH pairs (TWIN) under the ceiling
The horizontal installation of WH units under the ceiling in pairs with the same unit size
ensures radiant heating and cooling in open space buildings at 360 ° angle with the same
radiation intensity. This mounting of the unit allows the required heating temperature to be
used with minimum hygiene restriction. By selecting the number and types of heaters, it is
possible to achieve high specific cooling capacities, which until now could only be achieved
with fan coil units.
For horizontal installation under the ceiling, it is necessary to order 4xTwin bracket and 2xL
bracket , order other fasteners and anchors from local suppliers. When handling the WH
unit, use a distributor and collector for gripping. Do not use heat exchangers for handling, as
the exchanger may be deformed! Before installing the WHT unit it is necessary to check the
correct orientation of the T set in the collector.
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Installation procedure
1. Mark on the ceiling places for 2 holes Φ10 for anchor EAII M8x30. Drill the holes, insert
the anchor into the holes and screw in the M8 suspension rods in the length as needed and
leave a gap between the nuts to insert the L bracket.
2. Connect the two units using screw connections, Twin brackets and L brackets for unit
spacers.
3. Hang the connected units by the L bracket on the threaded rods, adjust the position to the
slope of 10 mm / 1 m in the horizontal plane to the vent plug with M8 nuts. Tighten the M8
nuts.
The installation of WH units under the ceiling allows the creation of energy strips with
multiple pairs - TWIN in a row. There must be at least 0.5 m mounting gaps between the
units in a row.
Figure 14. Horizontal mounting of WH under the TWIN ceiling on threaded rods.

Figure No.15 Twin bracket and L bracket
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Figure 16. Horizontal mounting WH under the ceiling on chains

Installation procedure
1. Mark on the ceiling places for 2 holes for Φ10 on the anchor EAII M8x30. Drill the holes,
insert the anchor into the holes and use M8 screws with a washer. Fasten the chains with a
length as needed and insert the tensioning screws at the end of the chains.
2. Connect the two units using screw connections and Twin brackets for the unit spacers.
3. Hang the connected units behind the Twin chain bracet, adjust the position with a
tensioning screws to a slope of 10 mm / 1 m in the horizontal plane to the vent plug.
Figure No.17 Recommended hydraulic connection according to Tichelmann for WH and WHT
units.
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Figure 18 Recommended hydraulic connection according to Tichelmann for WH and WHT
pairs with ceiling mounting.

5.4. Hygienic considerations for WH installations under ceiling
(source Chrenko ,Kolmar ČVUT)
In ceiling heating, it is important to maintain the maximum radiant temperature of the
ceiling, as high temperatures could cause excessive radiation of the head and cause
discomfort. The maximum radiation intensity in the area of the human head is 200W / m².
The radiant effect of the ceiling heating surface on a human head depends not only on the
surface temperature, but also on the size and shape of the radiant surface and its distance
from the head, i.e. at the height of the suspension!
The following relations and graphical outputs were determined from the measurement
results:

θpmax=(3/ϕ)+18
ϕ - s the ratio of the radiation area of the heating surface with dimensions axb by the point R
at the place of the human head
18- mean temperature of unheated surfaces
θpmax - maximum surface temperature (mean radiant temperature) of surface WH, at
indoor air temperature θi=20˚C
θpmax= θWM - medium heating temperature ˚C (for WH)
h- the height difference between the human head and the lower edge of the WH unit
H is the height from the floor to the lower edge of a pair of WH units suspended under the
ceiling.
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Graph no. 4. θpmax maximum surface temperature of the ceiling heating surface for height
h, dimensions axb of the radiant ceiling at air temperature θr = 20°C , Kolmar (man 1,7m)

Figure 5 Dependence of maximum surface temperature θpmax on height H - bottom edge of
the unit.

5.5. Placement of WH units under the ceiling in a commercial or industrial building
The units shall be placed evenly under the ceiling at recommended distances which are less
than or equal to the height of the suspension. The edge should be at the distance H/2 at the
solid wall and if it is glazed we choose H/3.
For the ceiling placement of the units, the relationship with the increase in the suspension
height H increases the surface area, which radiates heat to the person below. At the same
time, the intensity of radiation from all units that radiate on a person is reduced. The total
radiated heat remains the same. The radiation intensity can be negatively affected by
airborne dust and cold peripheral walls, therefore the wall distance is reduced to less than
half H. The maximum recommended suspension height H = 4m. When using the system for
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heating and cooling, we try to place the elements as low as possible with respect to the
required cooling capacity.
Figure 19 Placement of WH units under ceiling in a commercial or industrial building

5.6. Horizontal mounting of WH to floor-standing WH unit
Figure no. 20 Horizontal installation of WH unit to floor
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When handling the WH unit, use a distributor and collector for gripping. Do not use heat
exchangers for handling, as this may cause the heat exchanger to deform!
For horizontal installation on the floor it is necessary to order Floor mounting kit.
Installation procedure
1. Mark on the floor places for 2 holes for dowels Φ10. Drill the holes, insert the dowels into
the holes and screw in 1 support screw with the washer fitted. We leave a gap of 6 mm
between the floor and the base.
2. Screw the floor holders onto the spacers.
3. Insert the body behind the floor bracket on 1 support screw and insert 2 support screws
and tighten to a gap of 6 mm. Adjust the position as needed, transport the body to a slope of
10mm / 1m in the horizontal plane to the vent plug. Tighten the support screws.
Then we install connecting fittings, valves and pipes.
Figure No.21 Floor and ceiling bracket for separate mounting of WH on the floor or ceiling.

5.7. Quality of filling, circulation and make-up water in the heat system with AL alloys

* For water heater with circulation ( ˂ 0,3 l.kW-1)and systems with electric heater
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5.8 Venting, cleaning and pressure test of the heating system.
After the complete installation of the heating system, we must clean, bleed the system and
perform a pressure test. It is necessary to secure the system against freezing. This means
that during periods of frost, the pressurized heating system must not remain unheated
unless it is filled with antifreeze.
Horizontal mounting of WH units
Venting is done using a vent plug on each unit and at the operating pressure of the system.
In multi-storey buildings, we vent the units from the lowest floor upwards to the highest
floor.
Vertical mounting of WH units
The system is filled and cleaned by flowing heating water through the manifold. Air is
removed separately from each circuit. After venting the individual circuits, the rest of the
system is filled and pressurized. The pressure test is designed to verify the tightness of the
entire system. During the test, the ball valves on the manifold must be tightly closed to
prevent pressure leakage into the boiler circuit and consequent possible damage to the
control components or pumps or the opening of the safety valve. The system is pressurized
in the range of at least 0.2 MPa to 0.4 MPa in the case of low-pressure systems. In the case
of high-pressure systems, it is pressurized to an operating pressure of max 1MPa and must
last in this state for at least 24 hours. If the pressure test shows a leak, the cause must be
located, repaired and the system repressurized. After starting the pump, the flow meters are
set to the values according to the thermal engineering calculation. The system settings for
the recommended water temperatures are checked.
In the case of using a two-pipe distribution, venting is performed on the supply and return
pipes of the system via filling valves. We deaerate the radiators separately and we close the
flow of heating water on thermostatic valves.
A report shall be made on the performance of the pressure test.
We recommend installing an automatic air separator with a micro-air bubble separator for
the heat source.
Figure No.22 Automatic air separator with micro-air bubble separator.

6. Accessories WH
6.1 Dryer for WH for horizontal installation
Dryer for WH units is designed for horizontal mounting only. Objects placed on the dryer and
overhanging in front of the exchanger act as insulation and can significantly reduce the heat
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or cooling capacity of the body. These systems spread heat by electromagnetic waves, drying
objects on WH units can be compared to drying on TV screen.
Usage and load warning
The dryer is designed for drying fabric materials. Do not place metal objects, chemicals or
materials on the dryer that may damage the surface of the dryer or the heater. A maximum
of 2 kg of items can be placed evenly over the length of the dryer without hanging in front of
the heat exchangers! If the weight load is exceeded, the dryer or heater may be damaged.
The manufacturer is not liable for damage to products due to failure to observe this warning.
Cleaning
For cleaning the dryer it is possible to use cleaning agents intended for cleaning of painted
surfaces. Do not use acids, chlorine or abrasives!
Material and surface treatment
Dryers are made of 2mm steel sheet and the surface is white color applied by powder
technology.
Assembly
The dryer is installed last when the WH unit is mounted on the wall. On the manifold, install
two metal pipe clamps with a nut at a distance of 92 mm from the edges of the manifold.
Screw the dryer with 2 M6x16mm screws.
The order includes the name and designation of WH series (6 to 20) on which the dryer will
be mounted, for example: Dryer 6
The delivery includes a dryer, 2 pieces of metal pipe clamps with crimp nut and 2 screws M6.
The fastening material is in a plastic bag and the dryer is wrapped in foil.
Figure No. 23 Dryer for horizontal installation WH
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6.2. Photo details of WH units installation
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If you need technical consultation, please contact our company.
Július Černička -JOS
Námestie 1 mája 812/55
922 05 Chtelnica
Slovakia
mail: waterheaters.eu@gmail.com
www.waterheaters.eu
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