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Estimation of the thermal performance on the double slab floor with supplying air

Cha Kwang -Seok, Park Myung-Sig, Lee Dae~Woo, Nam Woo-Dong

ABSTRACT:

Recently according to the fashion of well-being, the case study of under floor

heating system type for residential space is increasing. Specially double slab floor system can make
several roles as reducing the acoustic noises and also supplying fresh air through the gap. So in
present study floor heating performance was examined with various location of the space in the case
of floor supply air and ceiling supply air. In both cases return air went out through ceiling opening.
As one of the result is that when using the heat pipe type floor heating system the temperature
difference between supply and return water was 15.2°C, but in case of commercial type floor heating
system, the temperature difference was 5.3°C when the supply water temperature was 50C
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Fig. 2 Layout of test room

Fig. 3 Constant temperature water bath and
distributor
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Fig. 5 Construction heating system of
double slab floor with supply air

Fig. 6 Heat pipe panel of the size with the form
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Fig. 8 Test equipment
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Comparison of water temperature of a boiler
(A condition of initial)
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Comparison of water temperature of a boiler
(A conditiou of stability)
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Figz 9 Comparison of water temperature
of an area heating system
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An average room—temperature distribution
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Change of room-temperature of an area heating system
{A condition of stability}
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Fig. 12 An area heating system
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a) Change of room temperature and
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Change of room—temperature and floor—temperature
after a boiler stoping
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b) Change of room temperature and floor—
temperature after a boiler stoping.
Fig. 13 An area heating system (50C, 0.8lpm)
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Comparison of water temperature of a boiler ]
(A condition of stability)

1% o K [EE
o (70C, 2lpm/min) wasss
B2Th ’_
4922
S0
0
T
»
» ALY:]
"' B

supply water tetrperature  Return Water temperatire At

©

Fig. 14 Comparison of water temperature of
the individual case heating svstem
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Room temperature distribution of individual heating system
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Fig. 15 The individual case heating system
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Measurement of heating temperature in test room
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(b) Change of room temperature and floor—temperature
after a boiler stoping.(70°C, 2lpm/min)
Fig. 16 The individual case heating system
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Cp : 9] "4 (kl/kgT)
T1 : §942%(63.90T)
T2 @ 3425%(49.22T)
% 1¢/min = 1.667 X 107°m%/s

(29.36x 1000% 1000 (1.667% 10™)cal/s
29.36 X 16.67 = 489.43cal/s
489.43+ 0.24 = 2039J/s = 2039W

it

B9 ul¥ : 4.2]/gT] = 0.24cal) ) wpebolu W el 5EEHE dEAE 02
B9 9% : 1000kg/m> 74 S S e ofet Aot
Cp = 4.2)/gC = 0.24 X 4.2 cal/gT
A = 4.35% 454 = 18.06m*(F WA #2]) Flux = 2039(W)= 16.06(m? = 112.9W/m®

Q = 2(¢/min)x 1(cal/gC)x (63.9C-49.22T) X (Fig. 17 #=2)
1000(kg/m*)x (1.667x 107°)

Table 1. Variation of floor surface temperature and termperature difference between supply water and retun water(At)

S - Preservation :
Initiat Test Heating Test Cooting Test
Wet floor Test .
( ?evaattm? ) Average |Defle| Average |Oefle| Average |Defle| Average {Defle Average | Mix | Min at
supoly vater tem. )| Tenn . (C)|ction |Temp.(C)|ction|Temp. (T} ction|Tem.(*C)|ction
50T 21.1 29.2 2.4 32.5 0.2 27.5 1.5 ] 28.6 [32.7]21.0 5.3C
60C 21.6 34.2 2.7 37.5 0.2 27.8 2.5 | 31.0 [37.9]|21.6 7.6
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