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Indoor Air Temperature Distribution in a Floor Heating
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ABSTRACT

The purposes of the present study are to investigate the characteristics of heat storage
and emission of the PCM(CalCl, - 6H.0) panel, and to analyze the distribution of indoor
air temperature in a floor heating space with PCM panels for the heating system. Two
identical unit test cells sized 1.8m" X 1.8m"X1.8m" were built and installed with specially
designed aluminium Ondol-panels. It held 1.2kg of calcium chloride hexahydrate(CCH).

It was found that PCM panels could reduce the indoor air temperature fluctuations and
maintain the phase changing temperature for considerably long duration, 2~3 times longer
in heating hour over no-CCH one. When the elapsed time was 6 hours, the average tempera-
ture difference between PCM panel and Ondol panel was 7.7C

thFelit] 2] (Solar Energy) Vol. 12, No. 1, 1992

59



A 2

e x

9, N

N

o

lo g

ot o
v
oL

s
oo
ok

-
o o
i _E rir

o% ¢
o
>

ME
b d
oL |o

o

2
o
ok
i)
1V
0
ol

¢

o I
X
¥
o

O, 1o o N

%d
ol

o ;V.:
rlo

H1

(R

. -

‘zl
iy
2 o
~N,

1o

4o g ®
% o
oL HU
e
o2
o

Ly

ol 10
rot
olfN
rlo

—_— OI'N
Ju
L
0
W,
e
ol
o
ind
ol
9
B
i)
1
iy
oo
ol

gt 2 AZAY 25
Agole ARG gLy

o] Ay oiof s, u]5 4o

IN o O & 1o O qlo
O
o

ol rjr Y pf ok
o
r2

£ o
o
ok
2

B30 NHE PYe BHow,

2 = 1=

ot % FaAYALS
el AT AR LERT
FEAY L) S

o] 7HEAIRb whE 2 SE

Aol thsl AF - T8t APdES 0838l

FEAGAdS AR At A2 st
_]

22
ne

A AAAo)E7) 207C0o)1, §&EO
A3 4673HE(CaCl, - 6H0)S ¢
BA st ot T G E6T3)
Ao Table. 134 2t}

A2 8714837 ASAFHOZ Yo AA
Age AR dFvwEgriE 4
1Z=A8S 517] Aol £7]9] FE5H
o] melting) & F71F9 AAIHA]
> freezing) & &9 S HZHOE 3

g
=)
©

W o> B

1 2 o> 0 Hrod

2 oo
v

x
W

Jjm

N i Ol
S

{84

=y

thes
off o
18
i

o X
o[\
>

z ML
)

X

N

Ol

° %4 B ki o
R
18
B
rg
ro

ofo
~
1k
gk
o w
7
4 (o)
p—d
[
M
5,
ofo
N
=
=2,
o
g
=
o

Table. 1 Constituents and properties of CCH

AI_Ifusiun : 4—0.6(:3]/ g _
kK . 264X10 “cal/cm sec K

Solid Phase Liqumd Phase
p - 1.712g/cm n(g/em) 1.52
C, * 0.344cal/g °K C, (cal/em * s+ °K) 0554
m.p - 29.7C temp(C) 25 30 40 50

238 126 136 96
129 134

ulcp)
kX 10 122 125
(cal/cm * sec * K)

BK'D 524X10°*
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i - VIScosity
k - thermal conductivity

C, - heat capacity

v - kinematic viscosity

m * p - melting point

p - density
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B - thermal expansion coefficient
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Table. 2 Measuring paramenters & Instruments for Aluminum container
I = A g = | 7] 7]
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Fig. 2 Ondol panel

Table. 3 Measuring parameters & Instruments for Test cells

T L s 4 % = 537171 2 717)+%
v 9x 4 O Sensor : C—CE 4
TAHLE 9474 ®0.3mm (& —FX2EE)
() du(e, A8 1643 | 034 % 718
HIreE 143 HP 3495 24
L A 124 HP 3456 Voltermeter
=g 92] % LQ 2500 (Tri Gem)
Rm. 2 TAHLE 9414 O s
(71&2=9) HH(e Y, HY) 16%] A $1000mm X 1500mm”
+ Wk 144 O Flow meter
(PCM) 2 123 CF—500 series(panel)
HE| 5 1A% O <4 pump
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In the present investigation, experimental analysis was performed to research heat trnsfer pheno-
mena generated by means of conduction and natural convection at a succession of tube-inclimations
relative to the vertical tube during inward melting process of a phase change material.

The phase change material used in the experiments is 99 percent pure n-docosane paraffin{CHi).

When the tube is vertical, the dominant mode of energy trsansfer between the tube wall and
the melting interface is natural convection. On the other hand, when the tube is inclined to the
vertical, the melting solid is brought into direct contact with the tube wall by the action of gravity.

In the experimental results, direct contact gave rise to substantial enhancements in the amount
of melted mass, relative to those for natural-convection-dominated melting.

Indoor Air Temperature Distribution in a Floor Heating Space
with PCM Panels

Cho, Soo™ * Sohn, Jang Yeul”*

*Korea Institute of Energy Research
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The purposes of the present study are to investigate the characteristics of heat storage and emission
of the PCM(CalCl, * 6H.0) panel, and to analyze the distribution of indoor air temperature in a
floor heating space with PCM panels for the heating system. Two identical unit test cells sized

1.8m" X 1.8m"X1.8m" were built and installed with specially designed aluminium Ondol-panels. It
held 1.2kg of calcium chloride hexahydrate(CCH).

It was found that PCM panels could reduce the indoor air temperature fluctuations and maintain
the phase changing temperature for considerably long duration, 2~3 times longer in heating hour

over no-CCH one. When the elapsed time was 6 hours, the average temperature difference between
PCM panel and Ondol panel was 7.7C

An Investigation into the Building’s Thermal Mass Effect on the
Variation of Indoor Temperature

Chun, Wongee, Jeon, Myung Seok
Korea Institute of Energy Research

This paper is concerned with the accurate estimation of the thermal mass effect on the variation
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