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1. General 

Modern office- and business facilities must be 
cooled mostly throughout the whole year be-
cause of the internal loads coming from of-
fice- and computer appliances and because of 
the high thermal insulation of walls and fa-
cades. During the heating period itself the 
rooms need comparatively little heating. Be-
cause of this the utilisation of the energeti-
cally low cost BEKA heating- and cooling ceil-
ing is possible. 
The BEKA heating- and cooling mats are sim-
ply laid on top of the panels of the suspended 
metal cassette ceiling. This way each metal 
cassette ceiling can be utilised very easily and 
economically as a heating- and cooling ceil-
ing. This set-up can also be used for renova-
tion. Because of the combined function of the 
ceiling the investment cost  for the building 
installations can be minimised.   
 
2. Description of the System 

The BEKA heating- and cooling mats are sim-
ply  laid on top of the metal cassettes. The 
capillary tubes are positioned directly on the 
sheet metal  or on a thin acoustic fibre. The 
surface is rapidly cooled-down or heated-up. 
The reaction time of the ceiling is less than 15 
minutes.  
 
3. Cold Water-/ Heating Water 

Technique 

The BEKA heating- and cooling mats are tied-
up in zones to the piping as a circuit and con-
nected to the heating- or cooling supplier. 
The connection to a storey distributor is rec-
ommended. 
For the cold-water preparation different tech-
niques and systems can be utilised. The eco-
nomical advantages of the cooling ceiling   
exists because the ceiling will provide already 
high performances  with supply temperatures 
which are only slightly below the room tem-
perature. This makes the utilisation of “alter-
native energy sources” such as heat pumps or 

open cooling  and ground water possible. For 
the generating of heating water the same ad-
vantages are true. In connection with solar 
collector systems and even with standard 
techniques significant energy savings are 
achieved, because already with low supply 
temperatures (below 40°C) it can be heated 
with respectable heating performances.  
 

 
4. Installation 

Generally the standard installation guidelines 
must be obeyed. All materials used in the 
BEKA heating- and cooling mat system must 
be non-corrosive. Materials to be used can be: 
plastics, stainless steel, copper, brass and red 
brass. Other materials in use could cause 
sludge and could lead to malfunction of the 
system.     

Cassette ceiling with 
BEKA heating- and 
cooling mats 

Connection to 
Cooling unit or heating source 

Supply lines 
Connecting hoses  

piping

Further ceiling areas 
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5. Regulating Technique 

The regulating technique secures, first the    
desired comfort, second the necessary system    
reliance. 
The cooling ceiling requires : a room tempera-
ture regulation, a dew point guard and regu-
lation of the supply temperature for the cold 
water. Supply temperatures below 16 °C must 
be avoided because of the danger that the 
dew point could be reached! 
For the heating ceiling a room temperature 
control is required which regulates the vol-
ume of heating water in dependence to the 
desired room temperature. In rooms higher 
than 3,5 m supply temperatures above 40°C 
must be avoided because of excessive surface 
temperatures! 
 
 
 
6. Dimensioning of the Installation 

The BEKA heating- and cooling mats are di-
mensioned according the dimensions of the 
metal cassettes. The necessary quantity of 
mats and the temperature of the cooling wa-
ter or heating water are determined accord-
ing to the following layout tables. The supply 
temperature determined in the water circuit, 
taken at the side of the cooling unit or heat 
generator, is regulated with the water tem-
perature before the heat exchanger.   
 
 
 
7. Preparation for Installation  

For the installation of the suspended metal 
cassette ceiling, the manufacturer’s instruc-
tions must be followed. 
The capillary tubes of the BEKA heating- and 
cooling mats should have good contact to the 
surface of the metal cassettes, so that the 
heat transfer is directly lead to the water. If 
there are additional heat sources in the ceil-
ing cavity (heat radiation from light fixtures 
and from warm water pipes, etc.) a mineral 
wool mat can be laid on top  of the capillary 
tubes for energy saving purpose. Sometimes 
such an installation could be required for the 
sound insulation of the ceiling. If this re-
quirement is not set forth we recommend to 
glue the capillary tubes to the  surfaces. 
The BEKA heating- and cooling mats are pro-

duced in measurement of the metal cassettes 
based on the object to avoid any tailoring 
work at the building site. At the border areas 
and at areas where ceiling in-builds are 
planned inactive cassettes will be installed.  
The BEKA heating- and cooling mats are sup-
plied with quick-action couplings for the con-
nection of  supply- and return lines with flexi-
ble hoses. 
Before starting work a ceiling pattern and an 
installation pattern must be drawn-up. All 
mats  with the dimensions, the direction of 
installation and the  supply lines must be re-
corded. 
In the ceiling pattern all areas must be 
marked which will stay uncovered, i.e. for the 
installation of partition walls or light fixtures 
and for other ceiling in-fills. Also the installa-
tion positions for the BEKA dew point sensor 
must be marked at the ceiling pattern. 
The connection of the polypropylene piping is 
done by thermal welding.  
Here the welding directions DVS 2207-11 of 
the Deutschen Verband für Schweisstechnik 
e.V. must be obeyed. (the ambient tempera-
ture must not be below 5 °C. The pre-heating, 
-welding- and setting time must be according 
to the given regulations.) 
 
 
8. Tools, Materials  

For the installation of a metal cassette heat-
ing- and cooling ceiling with BEKA capillary 
tube mats standard tools and materials for 
ceiling constructions and for the installation 
of plastic pipes can be used such as: 

• Metal cassettes 
• Suspender profiles and suspenders 

depending at the type of construc-
tion used for the chosen ceiling. 

• Dowels and screws 
• Sheet metal scissors 
• Mineral wool insulating wool (if req.) 
• Scissors to cut plastic piping 
• Hand-held welder with sleeve weld-

ing adaptor for plastic welding 
• Plastic fittings 

 
For the connection of the supply lines to the 
cold water circuit a hand-held welder with 
sleeve welding adaptor and plastic fittings are  
recommended .  
Alternatively sealing ring connectors can be 
used. 
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9. Installation Steps at the Ceiling 

 
 
 
• The bearing structure is fastened and 

aligned to the raw ceiling with vernier 
suspension bars according to manufac-
turer’s recommendations of the chosen 
ceiling brand.  

• The supply lines are laid into the ceiling 
cavity and connected to the main supply 
lines (connections done either  by ther-
mal welding or with sealing ring connec-
tors)  

• The flexible connecting hoses are 
plugged into the quick-action couplings 
of the supply lines. 

 
 
 
 
 
 
 
 
• The BEKA heating- and cooling mats are 

laid into the cassettes and if necessary 
fixed with  BEKA adhesive  V.K.1. 

 
 
 
 
 
 
 
 
• Plug  the flexible hoses into the 

quick-action couplings of the  BEKA mats. 
• The cassettes with the BEKA mats in it are 

hooked  into the  bearing structure and 
the joints are aligned. 

• If required, place insulating mat on top 
of it.  

• Pre-test with compressed air at 10 bar for 
one hour. 

• Main test with water at 10 bar  for 4 
hours, maintain an idle pressure of 3 bar 
until the system is taken into operation. 

I. 

II. 

III. 

insulation
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10. Lay-out for Metal Cassette Cooling Ceiling with BEKA Capillary Tube Mats 

Project: Date :

Project consultant: Lay-out valid for 27°C - room temperature and 2 K cooling water spread!

Required cooling capacity

1 Cooling load for the room W from calculation of the planning office

2 Planned coverage with mats m2 maximum possible arrangement derived from the room dimensions

3 Required specific cooling capacity W/m2 = cooling load / coverage

Determination of performance

4 Supply temperature → from diagram 1 °C

5 Return temperature °C

6 Water volume per mat kg/m2h

7 Water volume per zone l/h

Pressure loss determination

8 Length of the connection pipe m

9 Resistance in the pipe → from diagram 2 Pa/m

10 Pressure loss in pipe Pa

= pipe length * Resistance

11 Pressure loss of the mat Pa
→ with value of line 2 from diagram 1

12 Addition for pressure loss through fittings Pa

(recomm: 30% addition to pipe)

13 Addition for heat transfer station Pa

(recomm: for zone valves 500 -1000 Pa

 for mains regulating valves 700 - 1500 Pa

for heat exchanger approx. 4000 Pa)

14 Total pressure loss Pa

If BEKA heat transfer stations are utilised the

determination of pressure loss can be omitted.

In this case only the quantity of cooling circuits and the

total cooling capacity is required for the selection.

Quick lay-out for ceiling cooling with BEKA mats in metall cassettes
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11. Lay-out for Metal Cassette Ceiling Heating with BEKA Capillary Tube Mats 

 

 
 

Project : Date
Projekt consultant:  Lay-out valid for 22°C room temperature and 6K heating water spread !

Required Haeting Capacity
1 Heat requirement for the room W from calculation of planning office
2 Planned coverage with mats m2 maximum possible arrangement derived from room dimensions 
3 Required specific heating capacity W/m2 = heat requirement / coverage

Determination of Performance

4 Supply temperature -> from diagram 1 °C

5 Return temperature °C

6 Water volume per mat area kg/(m2h)

7 Water volume per zone l/h

Pressure Loss Determination
8 Length of connection pipe m

9 Resistance in the pipe -> from diagram 2 Pa/m

10 Pressure loss in the pipe Pa

= pipe length * resistance
11 Pressure loss of the mat Pa

-> with value of line 2 from diagram 1
12 Addition for pressure loss through fittings Pa

(recomm.: 30% addition to pipe)
Addition for  heat transfer station Pa

(recomm.:for zone valves 500 -1000 Pa
13  for mains regulating valves 700 - 1500 Pa

 for heat exchanger approx. 4000 Pa
14 Total pressure loss Pa

If  BEKA heat transfer stations are utilised 
the determination of pressure losses can be omitted.
Then only the quantity of heating circuits and the total 
heating capacity is requird for the selection !

Quick lay-out for ceiling heating with  BEKA mats in metal cassettes

0
20
40
60
80

100
120
140
160
180

27 29 31 33 35 37 39 41 43 45

Supply temperature  [°C]

he
at

in
g 

ca
pa

ci
ty

 [W
/m

2]

1 3 5 6 8 10 11 13 15 17
Mass flow of the heating water [kg/(m2h)]

valid for room temperature 27°C and 
heating water spread 6K 

Pressure loss in a pipe  20x2mm

0

20

40

60

80

100

40 80 120 160 200 240 280 320 360 400
Mass flow [kg/h]

Pr
es

su
re

 lo
ss

 [P
a/

m
]

Pressure loss type U10

0
200
400
600
800

1000
1200
1400
1600
1800

5 10 15 20 25

Mass flow  (kg/(m2h)]

P
re

ss
ur

e 
lo

ss
  (

P
a)

2,0m

1,6m

1 2m



 
 Short Description  · TI-K02 
 Metal Cassette Ceiling with BEKA Heating and Cooling  Mats                

Edition:  August o2 © BeKa Heiz- und Kühlmatten GmbH, D-13127 Berlin, 1996-2009 Copyright: No part of this publication may be reproduced without written permission p.6 TI K02 

12. Technical Data 

 
 
BEKA Capillary tube mats 
Type K.U10 
Type K.UM10 
Type K.G10 
 
Material 
Polypropylene Random-Copolymer Type 3 DIN 8078 
 
 
Geometry  
Collector pipe   20 x 2 mm 
Capillary tube  3,35 x 0,5 mm 
Capillary tube spacing 10 mm 
Exchange surface  1,067 m2 
 
Dimensions 
Length   600-6000 mm (in increments of  10 mm) 
Width    150-1200 mm (in increments of  10 mm) 
 
Mass 
0,43 kg/m2 (empty, without collector) 
0,82 kg/m2 (filled, without collector) 
Water contents 0,39 l/m2 
 
 
Cooling capacity: 
Depending upon type 
80 W/m2  for metal cassette (DIN 4715) 
 
 
Heating capacity 
Depending upon type  
up to  150 W/m2 
 
 
Condition of operation: 
Temperature resistant for endurance run to 45°C 
Operation pressure  3 to 4 bar 
Test pressure 10 bar maximum 10 hours 
 
 
Operational area / type of installation : 
Cooling- and heating ceilings for the installation on top of metal cassettes 
Connections via quick-action coupling system 
 
 
Type of delivery: 
The mats are supplied lying flat in cartons or in one-way transport cassettes 
 
 


