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Abstract  Application of heat recovery system applying air supply and cexhaust ventilation device
essential in energy management system for the optimum ventilation system utilization and energy
saving.

This is a key element of infrastructure technology for high—efficiency energy buildings, because it can
save heating and cooling energy in winter and summer.

In this paper, heat transfer efficiency was simulated using paper, plastic, and aluminum materials that
was examined to compare heat exchanger performance under uniform flow conditions. We tested heat
transfer efficiengy according to the shape of two of that, one is orthogonal and the other is refraction
shape. Based on the simulation results, it is expected to contribute to the production of high

performance heat exchanger with heat transfer performance and pressure loss.
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Table 1. Flat heat exchanger materials.
Al PP Pulp
Features —Large Capacity | ~Medium —Small capacity
ures —non air leakage | Capacity —air leakage
Energy saving |—Excellent —Bad —Bad
Maintenance :semi :semj —Short life cycle
permanent permanent
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Table 2. Total heat transfer coefficient of Al and PP.

Thickness (mm) 0.1 0.2 0.5 1
Pulp(h = 50W/m2-°C) | 24.691 | 24.390 | 23529 | 22.222
AlCh=50W/m2-C) | 24.999 | 24.999 | 24.998 | 24.996
pp(h = 50W/m2-°C) | 29.557 | 20.126 | 27.907 | 26.087
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1. Comparison of Al and PP total heat transfer
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Fig. 2. Heat exchaner shape of orthogonal and refraction
type.
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Table 3. Variables of analysis for Orthogonal type.

Bl Air Air
CASE Ma. ];(':f T(e;{n)p‘ Flow | Temp.
(m3/h) (mifn) | 0
CASE 1 100 350 100 300
CASE 2 | Pup 150 350 150 300
CASE 3 200 350 200 300
CASE 4 100 350 100 300
CASE5 | PP 150 350 150 300
CASE 6 200 350 200 300
CASE 7 100 350 100 300
CASE 8 Al 150 350 150 300
CASE 9 200 350 200 300

Table 4. Variables of analysis for Refraction type.

High . .
CASE Ma. TFT(‘:S T(e;{n)p‘ F?;; T?rlrzp
(m¥h) m¥n) | ®
CASE 10 100 350 100 300
CASE 11 Pulp 150 350 150 300
CASE 12 200 350 200 300
CASE 13 100 350 100 300
CASE 14 PP 150 350 150 300
CASE 15 200 350 200 300
CASE 16 100 350 100 300
CASE 17 Al 150 350 150 300
CASE 18 200 350 200 300
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Table 5. Material properties.

. coeff. | viscosity
Temp density specific | thermal coeff.
Materials| . 3 | heat |conductivit N-s Pr
G | ko g gy |V
W/m - K 10
Air 300 1.225 1006 0.0242 1.7894 0.707
Al - 2770 875 180 - -
pp - 1470 840 0.15 - -
Pulp - 900 1340 0.08 - -
FEalld =21 2 AAZAE Turbulent Model&=
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Fig. 4. Simulation result value of Orthogonal type.
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Fig. 5. Simulation result value of Refraction type.
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