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Abstract

Simulation on the hot water ONDOL heating system was made in order to investigate the variation
of room temperature and specific fuel consumption of boiler.

Heat balance equation was derived by response factors and solved implicitly. Variation of room
temperature and specific fuel consumption of boiler were calculated with respect to the thickness of
room floor, the absorptivity of wall for solar radiation, on-off temperature range of boiler and air
exchange.

The results show that specific fuel consumption of boiler is independent of the thickness of room
floor and decreases with increasing the absorptivity of wall and on-off temperature range of boiler.
However, it increases with increasing the air exchange,

They also show that, when the absorptivity and on-off temperature range of boiler are increased,

the amplitudes of room temperature variation increase.
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for unit temperature excitation by one
hour time step
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Table 3 Variation of out-door airtemperature

Time(h) 0 2 4 6 8 10 12
Temperature (°C) —4.8 —6.0 —6.8 —7.6 —7.6 —6.6 —2.6
Time(h) 14 16 18 20 22 24 2
Temperature(°C) 0 0 —1.6 —2.4 —3.6 —4.8 —6.0
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123

3.4 X BFROIM ALEEE RE
ol DA EHkE ol Sfell & HRAA A4 EH
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(1) Butd SFrlel o8 B
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E T4 84 Figs. 13~159 ok, o] 2ol 2
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Ag g3 2.

: Temperature of room floor

: Temperature of ceiling

: Temperature of inner south wall
: Temperature of inner east wall

: Temperature of inner north wall
: Temperature of inner west wall
: Temperature of room air

: Temperature of outer south wall
: Temperature of outer east wall
: Temperature of outer ceiling

O 00 N D U WD

It
<

: Temperature of outer north wall

[y
—

Table 4 Data

Valiables Value
Radiation heat transfer coefficient at outer wall surface: az (kcal/h m*C) 4.0
Stefan-Boltzmann constant : ¢ (kcal/h m? K¢) 4. 89801 X 104
Apparent solar irradiation at air mass=0. : A (kcal/h m?) 1064. 9518851
Atmospheric extinction coefficient : B({/mass) 0. 1429®
Diffuse radiation factor : C 0.05749%
Latitude : L(°) 37°34
Longitude : RO(°) 126°58’
Solar declinatioo : 3(°) —23°24’
Ground reflectivity : p 0.24%1®
Thickness of wall : /(m) 0.21
Thickness of ceiling : /(m) 0.009
Vertical length of room : HL(m) 3.0
Horizontal length of room : W(m) 3.6
Height of room : D(m) 2.38
Heightof window : H(m) 0.78
Height of window glass: W.(m) 1.2
Width of window glass : Wi(m) 1.5
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