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• It is based on research and development

platform by EMPA, in the late 90s and early

2000

• EMPA and its team specialises in building energy

research has developed for the private industry

the program TABSCAL in order to develop the 

market range of cooling by providing the 

engineers and accurate tool to pre-dimension 

radiant slab cooling and
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• The program TABSCAL will be used by the 

participants to the training program in the form

of an exercise

• The participants will be able to take the 

software with them when they leave

• Participants have signed an agreement about 

the use of this program after the training 

program
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• A lot of the significant work in the development

of radiant cooling design has been performed

by building energy group of EMPA in the early

2000

4

• Robert Weber
• (software 

develop
ment for 
TRNSYS 
→

TABSCAL
• Andreas 

Pfeiffer

Koschenz, M. and Lehmann, B. (2000). Thermoaktive 
Bauteilsysteme tabs. EMPA Dübendorf, Eidgenössische 
Materialprüfungs- und Forschungsanstalt, Zentrum für Energie 
und
Nachhaltigkeit ZEN.
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• In the late 90s, the 

building and a group of 

EMPA has assisted

TRANSSOLAR in 

developing an accurate

model of slab cooling to 

be adapted to the 

simulation program 

TRNSYS
5
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• Simulation of an 
intermediate floor
of an office which
is equipped with a 
slab cooling in the 
ceiling and in the 
floor for ceiling
cooling of the 
floor below

• The area is
defined by the size 
introduced on the 
first screen
– Length

– Width

– Height
6
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• The type of tube has to be
choosen (Vescal) then

• the pipe diameter mm

• the tube spacing mm

• the number of loops

• he specific mass flow rate 
per area

• The operation of the slab
hydronic circuit schedule

• The temperature schedule
of the water supplied to 
the slab circuit

• The effectiveness of the 
plate heat exchanger

• All these parameters can
be changed, allowing the 
user to quantify the 
impact of any variation of 
these parameters

TABSCAL help

../5 Simulation Tools for Radiant Cooling System/Tabscal/Tabscal help PJ1e.pdf
Tabscal help PJ1e.pdf
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• Persons
occupation 
schedule

• Computer, 
equipment
schedule

• Lighting
schedule

• User defined
loads
– And convection 

part of the 
gains

d d
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• The distribution between radiative and convective load can be assesses, by 

specifying only user defined loads and varying the percentage of convective part all 

other conditions remaining the same

• 100% radiant load 100% convective load (fan heater)

(imagine a lamp in a cooled glass sphere)

Maximum air 
temperature in 
the office = 
25.5°C
(temperature
profile over 24 
hr)

Maximum air 
temperature in 
the office = 
29°C
(temperature
profile over 24 
hr)
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Tabscal help 
PJ1e.pdf

Tabscal Exercise

Tabscal help PJ1e.pdf
Tabscal help PJ1e.pdf
inputs exercise 1a.pdf
Tabscal help PJ1e.pdf
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• Hydronic design with
fixed 6/12°C Chilled
water and mixing to 14-
16 °C for the slab/panels

• Loss of the benefit of the 
higher COP with higher
evaporation temperature

• Bypass on the demand
side → low differential, 
more power for pumps

22

C O N D E N S E U R

E V A P O R A T E U R

cooling pumps

2 way valve (no 

bypass, variable 

flow)

chilled water return

hydronic 

connection with 

bypass

Bypass (3 way valve)?

by-pass

constant set point

Constant flow rate
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• Hydronic design with
gliding 6/12°C  to 
12/17°C Chilled water 
and mixing to 14-16 °C 
for the slab/panels 
with gliding according
to dehumidification
(dew point)

• Only part time benefit
of the higher COP with
higher evaporation
temperature

24

C O N D E N S E U R

E V A P O R A T E U R

cooling pumps

2 way valve (no 

bypass, variable 

flow)

chilled water return

Radiant panel

no bypass

mixing after 2 way

by-pass

constant set point

Constant flow rate

CHW gliding set point 7 --> 12 

°C when no dehumidification 

needed

Higher return CHW 

temperature
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• Hydronic design with gliding
6/12°C  to 12/17°C Chilled
water and mixing to 14-16 
°C for the slab/panels with
gliding according to 
dehumidification (dew
point)

• Benefit of the higher COP 
with higher evaporation
temperature

• Benefit of the lower
condensing temperature

25

C O N D E N S E U R

E V A P O R A T E U R

cooling pumps

2 way valve (no 

bypass, variable 

flow)

chilled water return

Radiant panel

no bypass

mixing after 2 way

by-pass

CHW gliding set point follow WB

Constant flow rate

CHW gliding set point 7 --> 12 
°C when no dehumidification 

needed

Higher return CHW 

temperature
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• Hydronic design with gliding
6/12°C  to 12/17°C Chilled
water and mixing to 14-16 °C 
for the slab/panels with
gliding according to 
dehumidification (dew point)

• Benefit of the higher COP with
higher evaporation
temperature

• Benefit of the lower
condensing temperature

• Less power for CHW and 
condensing water loop

26

C O N D E N S E U R

E V A P O R A T E U R

cooling pumps

2 way valve (no 

bypass, variable 

flow)

chilled water return

Radiant panel

no bypass

mixing after 2 way

by-pass

CHW gliding set point follow WB

Variable flow rate

CHW gliding set point 7 --> 12 
°C when no dehumidification 

needed

Higher return CHW 

temperature
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• Separate chillers
for sensible and 
latent cooling
loads
– Main chiller for 

sensible cooling
• Higher CHW 

temperature
( 7°C → 12-
14°C)

• Higher COP

– Smaller chiller
for latent load
• dehumidific

ation

27

C O N D E N S E U R

E V A P O R A T E U R

cooling pumps

DOAS 

cooling coil

chilled water return

Radiant panel

hydronic network

by-pass

CHW gliding set point follow WB

Variable flow rate

CHW gliding set point 12 --> 16 

°C 

Higher return CHW 

temperature

C O N D E N S E U R

E V A P O R A T E U R

Main chiller (radiant cooling 

hydronic)

Small chiller (DOAS)

CHW gliding set point 7 --> 12 

°C when no dehumidification 

needed
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• Separate chillers for 
sensible and latent 
cooling loads
– Main chiller for 

sensible cooling
• Higher CHW 

temperature
( 7°C → 12-
14°C)

• Higher COP

– Smaller chiller for 
latent load

• Dehumidificati
on

– Free-cooling for 
the radiant 
network 
(Northern India, 
…)

28

C O N D E N S E U R

E V A P O R A T E U R

cooling pumps

DOAS 

cooling coil

chilled water return

Radiant panel

hydronic network

by-pass

CHW gliding set point follow WB

Variable flow rate

CHW gliding set point 12 --> 16 

°C 

Higher return CHW 

temperature

C O N D E N S E U R

E V A P O R A T E U R

Main chiller (radiant cooling 

hydronic)

Small chiller 

(DOAS)

CHW gliding set point 7 --> 12 

°C when no dehumidification 

needed
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1. Conventional

2. Improved conventional by control
– Gliding CHW temperature

3. Further improvement by controls: 
«conventional» design optimised with gliding
CHW and CWT set point

4. Further improvement by controls: 
«conventional» design optimised with gliding
CHW and CWT set point and variable flow

5. Improvement by design
29
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2013_CASE_NR8_Radiant_Cooling_Draft_042811.pdf 

Draft Measure Information Template –

Hydronic Low Temperature Radiant Cooling 

Systems 
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ASHRAE - WI - Application of Hydronic Radiant and Beam 
Systems 14MAY10.pdf 

Panel research started in ~90 years ago 
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IM-PR_566442_1114_(Design_Manual).pdf 

ProRadiant Heating and Cooling 

Design Manual 2015 
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IR_RadCoolScoping_2006.pdf 

RADIANT COOLING RESEARCH SCOPING  STUDY 
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Radiant Cooling Presentation.pdf 

Using Embedded Tube Radiant Cooling

Systems to Maximize LEED Points 

Devin Abellon, P.E. – Business Development Ma 
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