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Floor Heating Characteristics of Latent

Heat Storage - Bioceramic Ondol
- Focused on Theoretical Analysis -
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Abstract

Korean traditional Ondol with the sensible heat storage medium
has been for a long time used as residential heating system, in
these days the concrete Ondol without the heat storage medium
was realized as the heating system in the private houses and the
apartments. This floor heating system is good for our health.
But the concrete Ondol is not desirable for the energy saving
and for the maintenance of comfortable room temperature because
the heat storage medium is not employed in the concrete Ondol.
And as the hot water circulating pipes are buried under the the
concrete floor, the concrete Ondol system has some kind of
problems to be improved. Therefore the new type of Ondol system
was developed in this study. And the new Ondol was consisted of
latent heat storage material as heat storage medium with a great
heat capacity and bioceramics as medium to maintain comfortable
I00m temperature. Iin his study, the heat transfer
characteristics of latent heat storage-bioceramic Ondol was
analyzed theoretically.
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QT = qsis * QroM * QHL --- ~-== (1)
o47|{M, qr : Total energy supplied in Ondol{kcal/hr)
gsus - Sensible heat storage of Ondol pannel(kcal/hr)
qecu ¢ Total heat storage of PCM (kcal/hr)

qu - Heat loss(kcal/hr)

250 F3H PUES A gAY &3t 2EEHY =H3tn, ] &
EXHoRRE A W cflfdAde] 23l HAs AuFriz AdHch &,
LEEYOSVEH $&Y I UUFl A Yol o8H ¥ 43t 3
de2lil & F31 &€t

olg} 2 dBFE gL FHIA g3 Pl

Qeod = Qrad * Qeov = Qair * Qeodw * Quat = QL ——=—=——======-= (2)
4714, qea © Conduction heat transfer of Ondol(kcal/hr)
Qrad - Radiation heat transfer from Ondol surface(kcal/hr)
Qeov ¢+ Convection heat transfer from Ondol surface(kcal/hr)
Qar - Enthalpy of room air(kcal/hr)
Qeodw - Conduction heat transfer from room wall(kcal/hr)
Qvent : Ventilation heat transfer between room space

and the exterior{kcal/hr)
qr : Heat loss from room(kcal/hr)
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Fig.1 Configuration of latent heat storage type ONDOL system and the
radiation resistance network,

- 215~



67jHes JFHE IYFHN SFEUY YA €S S&FEY oYY
the deos e HEol £t HAR} YA E 1IBEA dojFr) o
of ofg] Hel waAlg} A3} Wato] FI N HehA 4=(shape Tactor)o] &3t
o|Fojz|= AlTE FFIY T4 (Absorption factor)e} 31, o] @&
=i3te] 2EEW HAljYAg§ Felshd thd rh
Qu-Zm g g - ;;,Bu-zpo-Ti‘

A
= €20+ (T} - MRT{) —--—~====---m-mmoommooooooo oo oo (4

o714, By : Absorption factor of Ondol surface on i surafce
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Fig. 2 Bioceramics effect on the radiation heat transfer of Ondol
surface(T; : Ondol surface temperature(C))
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Convection Coefficient(kcal/m*hr°C)
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Fig. 3 Covection coefficient and convection heat transfer on Ondol room
space.
where, T: : Ondol surface temperature(T)
Tw : Air temperature of thermal boundary layer(C)
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Fig. 4 The ratio of radiation and convection heat transfer to the total
heat transfer in the latent heat storage Ondol with and without

bioceramic layer.
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Fig. 5 Vertical room air temperature distribution profile in case of floor

and space heating system,
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