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The Changes of Temperature for Embedded Duct Ventilation System in
Ondol
Ok Kim', Jin-Chul Park’, Nam-Gyu Kim", Jae-Keun Oh"™
TDepartment of Architecture, Graduate School Chung—-Ang University, Seoul, Korea
* Department of Architecture, Chung-Ang University, Seoul, Korea
##Department of Fire Safety Management, Tongwon College, Keongkido, Korea
% Joowon Engineering Co.,Ltd. Seoul, Korea.

ABSTRACT : Embedded Duct Ventilation System in Ondol is embedded supply duct in
Ondol. This system allows heat up outside air to inside temperature with out using heat
exchanger and electric heating coiling in winter season. In this research, we measured
temperature of inside and surface of Ondol, supply duct, and supply air temperature

incorporate embedded duct ventilation system in Ondol in model house(110n’) & one
room(23ur)
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Fig. 1 Piping & Duct



Fig. 3 Ventilation floor plan

Table 1 air volume in one room

2/ WY () | +3H(m) [F71(w'/h) | # 71 (m'/h)

AE 23 2.3 65 63
Table 2 air volume in model house

5 | A || B | W2 | F | &2 71E] A
HA(m) 125.9/15.8/10.5] 9.5 [12.4} 5.9 |30.3| 110
2A(m') [59.8{36.3]24.2{21.9(285( - { - | 253
F71(m/h)| 55 | 50 [ 28 [ 29 {52 | - | - | 214
wiZl(w/h)| 43 | 48 | 17 | 21 (42| - | - 171
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Fig. 4 Temperature of outdoor air & diffuser
air('C, %RH)
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Fig. 5 Temperature of indoor air & diffuser
air(‘C, %RH)
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Fig. 6 Surface Temperature in Ondol(TC)
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Fig. 8 Temperature in Duct Air(C)
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Table 4 Ondol Surface Temperature
in Bedroom(C)

36 |37 |38 (39 |40 141 |42 |43 |44 | 456

21.9{20.1{18.41:17.3}16.9]17.2117.8119.7|20.9121.7

46 | 47 | 48 1 49 |1 50| 51| 52 | 53 | 54 | 55
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Fig. 9 Measuring Points (No. 36~ 45)
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Fig. 10 Measuring Points (No. 46~ 55)
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Fig. 11 Measuring Points (No. 78~ 87)
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Fig. 12 Measuring Points (No. 88~ 97)
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Fig. 13 Measuring Points (No. 567 65)
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Fig. 14 Measuring Points
(No. 367~ 45,46 755,78 787,88~ 97)
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Table 5 Ondol Surface Temperature in
Living room(T)

s [ 12 3[4]5]617]8
2 = [27.3]24.8]22.820.4]20.0]22.5]24.1|255
Rk 9 [10]11 121314

o 25.9(23.8]23.7|23.3[24.0/25.7
k3 16 [ 17 | 18

e 23.0]22.8]19.9

Note : 9]7]& 9C, AU&% 22.2C, tFA &

-5.
NeEs 180C0]E‘r
Fdol EAE FEE Rl FIHET wjdE

of gl

Adqg 24 gaes

-

Fig. 15 Measuring Points~
(No. 178, 9714, 16718, 197 2D

4.1.3 g1

Table 6 Ondol Surface Temperature
in Room-1(C)

HE | 29 | 30 34 | 35
1% | 31.7 | 31.6 30.3|29.1
27+ | 29.4 | 29.2 27.6 | 27.4
3z | 28.2130.8 29.3| 275
H | 29.8 | 30.5 .2129.1128.0
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Fig. 16 Measuring Points (No. 297 35)
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Table 7 Temperature in Structure Inside
(Bed room T)
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Fig. 18 Temperature in Structure Inside
(Living room C)

Table 9 Temperature in Structure Inside
(Kitchen room T)
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Fig. 17 Temperature in Structure Inside
(Bed room T)

Table 8 Temperature in Structure Inside
(Living room TC)

H3 2 6 7

1z} 20.4 19.1 21.3
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Fig. 19 Temperature in Structure Inside
(Kitchen room T)
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Table 10 Temperature in Duct Air(TC)

H3 1 2 2 3
1% 1.2 6.1 6.2 10.0
22} 3.9 7.8 8.0 11.4
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Fig. 21 Temperature in Duct Air(C)
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Table 11 Supply air Temperature in Diffuser(C)

HE | 1 2 3 4 5 6 7 8
1% 118.3{19.1120.8}119.2| - |18.7]118.3}18.7
22} 119.5(19.4|20.0{19.0| - |[19.2|17.5|17.8
32 115.5]159|17.8{17.8| - [16415.0(14.8
H#¥|17.8/18.1|19.5/18.7| - [18.1/16.9]|17.1
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Fig. 22 Temperature in Diffuser Air('C)
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