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An Experimental Study on Performance Improvement for Exhaust Heat Recovery
Ventilation System in a Lightweight Wall
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Abstract Exhaust heat recovery ventilation systems conserve energy through enthalpy recovery between air intake and exhaust,
and they are being increasingly used. An exhaust heat recovery ventilation system can be installed in the ceiling of a balcony
or emergency evacuation space. However, in the case of fire, the emergency evacuation space has to by law remain as
empty space, and therefore, a ventilation system can’t be installed in an emergency evacuation space. Therefore, the need
for a proper installation space for a ventilation system is emphasized. In this study, to install a heat recovery ventilation
system in a lightweight wall, a heat exchanger was assembled of thickness below 140 mm. The efficiency of heat recovery
was analyzed through performance experiment, in the case of the cooling and heating mode. The heat recovery efficiency
increases when the surface area is increased, by using closer channel spacing in the heat exchanger, or by increasing the

size of the heat exchanger.

Key words Total heat exchanger(] € 1.3}7]), Exhaust heat recovery ventilation system(¥] <€ 3]~ 37|74 X]), Light
weight wall(“d = A))
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Fig. 1 Schematic and photo of paper heat exchangers.
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Fig. 2 Schematic of test apparatus.

Table 1 Operating condition for cooling and heating

Indoor Outdoor

Dry-bulb  Wet-bulb  Dry-bulb  Wet-bulb

Temp. (C) Temp. (C) Temp. (C) Temp. (T)
Cooling  24+0.5 17.0+0.3 35+0.5 24+0.3
Heating  22+0.5 13.940.3 2+0.5 0.44+0.3
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Fig. 3 Efficiency of paper heat exchangers(250 mm).
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Fig. 4 Efficiency of paper heat exchangers(400 mm).
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Table 2 Comparison of efficiency

Mode Heat exchanger Eff Eff/Eff250-2.6

250 mm(2.6 mm) 454 1
) 400 mm(2.6 mm) 56.0 1.23

Heating
250 mm(2.0 mm) 59.7 1.32
400 mm(2.0 mm) 64.0 1.41
250 mm(2.6 mm) 35.9 1
400 mm(2.6 mm) 45.2 1.26

Cooling
250 mm(2.0 mm) 47.0 1.31
400 mm(2.0 mm) 53.0 1.48
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Fig. 7 Power consumption of paper heat exchangers
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Table 3 Comparison of power consumption

Mode Heat exchanger q q/q2s0-2.6
250 mm(2.6 mm) 76.9 1
. 400 mm(2.6 mm) 63.0 0.82
Heating
250 mm(2.0 mm) 89.7 1.17
400 mm(2.0 mm) 66.6 0.87
250 mm(2.6 mm) 87.8 1
. 400 mm(2.6 mm) 67.1 0.76
Cooling
250 mm(2.0 mm) 923 1.05
400 mm(2.0 mm) 75.0 0.85
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