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A Study on the Korean Ondol-System Application in Apartment Houses

Min-Hee Ahn', Chang-Ho Choi, Ki-Hyung Yu', Dong-Woo Cho’

ABSTRACT: The traditional Korean Ondo! System that is a radiant floor heating system
was made as warm floor and cool indoor temperature. Nowaday, Ondol is developed as the
hydronic floor heating system. But unbalance of floor temperature and indoor temperature is
occurred because strengthen thermal insulation and airtightness in building changes thermal
performance. To solve these problems, we examine actual indoor environment of heating
system methods in existing apartments and present the new method of floor heating system.
The existing heating system made definite indoor temperatures but floor temperatures that is
22C-26C was maintained. To solve these problems, we adopted the differential heating
system which made warm area and cool area. A differential heating system was made
different pitches of heating pipe in single zone and ratio of warm area to cool area is 1 to 2.
As a result of experiments, warm area temperature is 40.7C, cool area temperature is 36.1C.
A difference of temperature between both area is 4K. A distribution of indoor vertical
temperature is similar to both warm area and cool area.
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Table 1 Measurement location according to

each heating method.

Heating method Measurement location

Individual heating Ilsan, Goyang

Central heating Seoul

District heating Ilsan, Goyang

Table 2 Measurement items & points

Section Measurement items Measurement points

above DPipe 1
middle Pitch 1

Bed room 1

Floor surface temperature

Indoor Indoor temperature

Inner wall 1

Wall temperature outer wall 1

Return water temperature Return Pipe 1

Others | Supply water temperature Supply pipe 1

Building side 1

Qutdoor temperature
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Fig. 1 Temperature of measured points of

individual heating.
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Fig. 2 Temperature of each a measured points

of central heating.
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Fig. 3 Temperature of each a measured points
of district heating.
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Table 3 Measurement items & points

Measurement

Section points

Measurement items

. Warm area 1

Floor inside Pipe above Cool area 2

(MPEratire | pitch middle| Warm area l

. Warm area 1

Laborat Floor surface Above pipe Cool area 2
aborat| temperature . .

ory ° Middle pitch| ‘parm area 1

Wall center 1

Warm area 9
Cool area 9

Warm area 1
Cool area 1

Wall temperature

Indoor vertical temperature

Globe temperature

Return water temperature Return Pipe 1

Others | Supply water temperature Supply pipe 1

Building outside 1

Outdoor temperature
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Fig. 4 Pipe lavout of differential heating
system
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point on cool area
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Fig. 8 Vertical temperature on cool area
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Table 4 Temperature of measurement points

(T)

Measurement [Average| Max. | Min. |Standard

Section point temp. |temp.|temp.|deviation

Floor | above 40.5 | 40.5 | 40.4 0.05
temp. | middle | 41.5 |41.7 | 414} 0.07

Warm
area | pipe | above | 48.5 |51.5|456.4 | 1.48
temp. | middle 43.9 | 44.1 | 44.8 0.05
abovel 38.8 | 39.1137.6 0.47
Floor | above2 390 |39.3 388 0.14
temp. | middlel | 32.8 | 32.5 | 31.9 0.13
Cool middleZ | 34.8 | 34.9 | 34.6 0.08

area abovel | 416 |4441393| 1.39

Pipe | above2 | 44.6 | 47.6 | 42.1 1.59
temp. | middlel { 31.8 | 32.1 | 31.5 0.13
middle2 | 34.8 349 | 34.6 0.08

Return temp. 449 | 49.51]40.1 3.05

Others Supply temp. 50.3 | 58.9 1426 4.28
Indoor temp. 28.0 | 28.2 | 27.7 0.1

Wall temp. 27.0 27.2 | 26.8 0.12
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