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An Experimental Study on Heat Transmission Characteristics
of the Conventional and Prefabricated Ondol
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Abstract

The objectives of this study are to find out and to analyze the heat transmission character-
1stics of the conventional and prefabricated Ondol systems.

To compare the thermal characteristics of these Ondol, a real sized Ondol model is set in a
chamber. Hot water whose temperature is varied from 45°C to 60°C with 5°C interval is sup-
plied to each Ondol system. At that time the temperature distribution of floor surface, the
amount of supplied heat, the heat radiation aspect and the heat loss from the floor to the un-
derground are measured and analyzed simultaneously.

As a result, even if the supplied hot water temperature to the prefabricated Ondol panel is
lower by about 5°C than that of the conventional Ondol panel, the net radiant effect is same.
Heat radiation efficiency of the prefabricated Ondol panel is over 5% better than that of the
conventional Ondol panel. It takes 12 hours for the conventional Ondol and 45 minutes for

the prefabricated Ondol, respectively to reach steady state.
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Dimension

3600(L) x 3000(D)
x 2700(H) x 2 room

Heat source
(HVAC system)

Air cooled condensing
unit{5RT) x Z2set
Electric heater(3¢x 220V
x 5k W) x 2set

Control system

PID-auto tuning control

Temp. range

& accuracy

15~30C+0.3TC
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Fig.2(b) Sectional view of the prefabricated
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Table 2 Specifications of the experimental instruments

Equipment

Model

Usage

Data Logger

KAYE, Digi-Link 4C*

Data collection

High Precision Bath

HART SCIENTIFIC, 7025

Temp. correction

Turbine Flow Meter

OMEGA, FTB-101

Flow measurement

Heat Flux Transducer

HYCAL ENG., LO-6

Heat flux measurement

Signal Conditioner

OMEGA, FLSC-28

Flow measurement

Data Acquisition S/W

KAYE, KVIEW

Data acquisition & manage

Thermoco
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Fig.4(a) Floor surface temperature distribution of conventional Ondol at 45°C hot water supply
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Fig.4(b) Floor surface temperature distribution of prefabricated Ondol at 45C hot water supply
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Table 3 Floor surface temperature distribution by supplied hot water temperature “(unit: C)
Supply Conventional Ondol Prefabricated Ondol
water Temp| FL-1 FL-6 [Deviation |Avg.Temp| FL-1 FL-6 | Deviation |[Avg.Temp
45 31.1 28.3 2.8 29.5 32.1 30.6 1.5 31.2
50 33.8 29.6 4.2 31.5 34.6 32.4 21 33.3
55 36.0 31.3 4.7 334 36.6 34.6 2.0 35.5
60 38.0 325 5.5 35.0 39.0 36.6 2.4 37.6




Fig.5(a) Supplied heat of conventional Ondol by the temperature variation of hot water
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Fig.5(b) Supplied heat of Prefabricated Ondol by the temperature variation of hot water
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Fig.6(a) Heat flow rate per unit area of conventional Ondol at 45°C hot water supply
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Table 4 Comparison of heat flow rates by supplied hot water temperature

(unit ! kcal/nih)

Supply water Conventional Ondol Prefabricated Ondol
Temp.('C) E-1 E-4 Deviation {Avg.output| EBE-1 E-6 Deviation |Avg.output
45 79.4 53.7 25.7 67.4 85.7 70.6 15.1 77.2
50 96.7 63.8 32.8 80.9 102.0 85.5 16.5 92.7
55 115.1 75.3 39.8 93.9 121.0 99.1 21.9 108.9
60 130.3 85.1 45.2 109.2 141.0 116.9 24.1 127.4
Table 5 Comparison of output ratio by supplied hot water temperature
Conventional Ondol Prefabricated Ondol
Supply water - —
Temp.(‘C) Input QOutput Efficiency Input Output Efficiency
(kal/mih) (kal/nh) (%) (kcal/nih) | (kcal/mh) (%)
45 76.9 67.4 87.6 83.5 77.2 92.5
50 93.3 80.9 86.7 100.5 - 92.7 92.2
55 110.2 93.9 85.2 120.2 108.9 90.6
60 1295 | 109.2 84.3 141.9 127.4 89.8
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