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A study on the heat recovery Characteristics of double
tube type heat recovery ventilation system by double pipe material

Eun-Young Kim", Jin-Pyo Cho’
'Department of Mechanical Engineering, Incheon National University
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Abstract In this study, performance tests were conducted to investigate the applicability of a double-tube heat
recovery ventilation system. Paper, aluminum, polymer, were investigated as materials for the inner tube using the
same exhaust-air volume. In all cases, the temperature exchange efficiency of the aluminum tube was the highest,
while the paper tube showed similar results to those of the polymer tube. This probably resulted from the differences
in thermal conductivity and thicknesses of the materials. The humidity exchange efficiency was the highest for the
paper tubes in all cases, while the aluminum tubes and polymer tubes showed similar results. The total heat exchange
efficiency, which includes the values of humidity exchange and temperature exchange, was highest in the case of the
paper tube, and the aluminum tube and the polymer tube showed similar results. In the case of the paper tube, sensible
heat and latent heat exchange occur at the same time, and the coefficient of energy of the aluminum tube and polymer
tube are large values, when to be compared with only applicably sensible heat exchange coefficient of the aluminum
tube and the polymer tube of total heat exchange efficiency value. The results of this study could be applied to the
design of a ventilation system.
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Fig. 1. Schematic of double tube ventilation system
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Table 1. Inner tube materials W 243 vz o] A7) Table 20 YERAIT

Inner tube materials Thickness Thermal conductivity Table 2. Test conditions(KS B 6879 : 2015)
Paper 45 m 0.13 W/ (m K) . Indoor Outdoor
Test condition
Aluminum 80 /m 200 W / (m K) dry / wet Temp. dry / wet Temp.
Polymer 37 /m 02 W/ (m K) Cooling 24.0/17.0 C 35.0/240 C
Heating 220/139 C 20/04 T
AN 9% A5 wEe FHBL e,
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oj4fola, ¢FuE W AHL 80 m= Fo] AHQ ZA3Ic) Age] 2a1s4-& ANSI/ ASHRAE 37[7]
Fujo] FAE A GAESEL 200 W(mK)E Fo] o w8 sl 3715 T 54 A= £0.5%
Aol wlsted 1,0008 o] Ak Felw uigk AFe oWyt
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Cooling condition (Dry Bulb : 24.0°c, Wet Bulb : 17.0C) Cooling condition {(Dry Bulb : 35.0%C, Wet Bulb : 24.0°c)
heating condition {Dry Bulb: 22.0°c, Wet Bulb: 13.9¢) heating condition (Dry Bulb ! 2.0°C, Wet Bulb: 0.44¢)
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Fig. 2. Schematic diagram of experimental apparatus
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(a) Paper
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Fig. 3. Test double tube heat exchanger material
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