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HISTORY

c. 10,000 B.C., China, the word “kang,” can be 

traced back to the 11th century B.C. and 

originally meant, “to dry” before it became 

known as a heated bed. 

c. 5,000 B.C., evidence of baked floors are 

found foreshadowing early forms of “kang” and 

“dikang” (heated floor) later “ondol” (warm

stone) in China and Korea, respectively.

c. 10,000 B.C., China

ONDOL Korea



HISTORY

Hypocausts were used from the

third century B.C. in ancient

Europe.

Frank Lloyd Wright's Usonian

Houses 1930’s

A lightweight floor slab was used and the 

traditional basement was dispensed with. 

By using steam or hot water piping, it became 

possible to heat the floor, therefore eliminating 

the need for radiators. 

The overall result was heat without a draft or 

temperature variation of the most comfort -

cool head and warm feet.



•Activated thermal slab

•Old concept (1938)

•Steel pipes

•Bends

•Welding

•DOW Chemical (1993)

•Meierhans re-invent

TABS
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Offices

Stuttgart, Germany

- TABS –

- in 6.500 m2

 

•MW-Zander (1998)

•First Velta system



MW-Zander



Measurements
during normal 
operation

Operative temperature sensor

Air temperature sensor

Transmitters



Stuttgart

Stuttgart 24.07. - 28.07,  2000
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Installation – pressure test
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Prefabrication
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Thermo active hollow-core slab

ThermoMax
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▪ Produced in Denmark by Spæncom

▪ 1.2 m wide, thicknes 220, 270, 320 and 400 mm

▪ 20 mm PEX-pipes

PSO-ELFORSK/COWI (2012)



Concept of 

Thermo Active Building Systems



Concept of 

Thermo Active Building Systems (TABS)
EXAMPLE OF INTERNAL CONDITIONS WITH THERMAL SLAB
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Energy concept in BOB.1



cooling period in BOB.1



American University, Beirut, Lebanon
Coping with difficult climate conditions

Requirements from customer side:

• Location close to the Mediterranean sea 

with high air humidity

• Intelligent solution for reduction of 

operational costs

• Cooling in summer, heating in winter 

needed

Solution:

• TABS for heating in winter season and 

cooling in summer season for main loads

• Chillers for the peak loads and for 

reduction of air humidity 



TABS heating/cooling:
American University, Beirut, Lebanon

• Charles Hostler Students Center with cafeteria, offices and sport 

facilities (2007)

• ca. 4.500 m² embedded pipes for invisible cooling and heating

• Reduced energy consumption during operation

• Combination of chillers and TABS leading to reduced operational 

costs 

• Cooling/Heating tower using Mediterranean seawater 

(temperature 20-26°C)

Pipe installation: American University in Beirut, Lebanon

Fixing of Uponor MLCP to steel-mesh which will then be 

covered by concrete
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Sun shading and daylight penetration
RADIANT VAV



Energy



Thermal Comfort



Shogakukan Building
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Radiation Cooling and Heating
TABS with “凸凹deko-boko” slab

Surface temp. = 20℃（cooling）

Room temp. = 26℃（cooling）

Healthy and comfortable 

・Improvement in quality of room air by increasing supply rate of fresh air.

Energy Conservation

・Reduction in heat transfer energy by converting heating medium (air→water).

・Improvement in heat pump COP by raising temperature of supply chilled
water.


