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An Experimental Study on Performance of Energy Recovery Ventilation

System
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Abstract: At the limited space, the air conditioning may have difficult to control temperature or humidity
for home use. Nowdays, the people reponse to temperature or humidity sensitively. This becomes the
Indoor Air Quality (IAQ) is an important factor for comfortably. Heat recovery ventilator (HRV) is used
for the solution of inconsistency between IAQ and power-saving. Also, the thermoelectric element is
applied to HRV and compared with temperature efficiency and verifying the capacity of the system. To
improve the temperature efficiency a single motor and thermoelectric element with the conductive guide
vane is experimented. The results shows that it can save 23 W by using the single motor. The developed
system of 250 CMH capacities with the thermoelectric element reveals the temperature efficiency
improvement of 4.01% in cooling period and 2.98% in heating period compared to the conventional system.
Key words: HRV, IAQ, Thermoelectric Element
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Figure 1: Schematic of HRV unit with thermoelectric
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Figure 2: Picture of the thermoelectric element

Table 1. Thermoelectric module specifications

Thermoelectric VS1M-1.0-031-3.5
Current max 35 A
Voltage max 37V
Heat Capacity max 81 W
AT, 70.4°C
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Figure 3: Test unit of heat exchange efficiency
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Table 2: Experimenta conditions of indoor and
outdoor air temperature

Indoor Outdoor

Dry-bulb | Wet-bulb | Dry-bulb | Wet-bulb
temperature| temperature| temperature |temperature
[C] [C] [C] [C]

Cooling| 27+1 20+1 351 29+1

Heating| 201 14+1 5+1 3+1
data data
Wind ﬂ,u I RA Wind
P
tunne| A Energy tunnel B
Recovery ‘ .
outdoor air A Ventilator SA indoor air
condition B — ——p| condition
data

Figure 4: Experimental system with the wind tunnel
test
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Figure 6: Temperature efficiency (heating)

Table 3: Comparison of temperature efficiency

SRE E8(%)

P2

original | pilot tﬁ;'ef: %) | (C)

Cooling| 77.77|83.93| 86.28 | 851 [0.68( /)

Heating | 76.07 [84.18| 86.51 | 10.44 |1.55(1)
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Figure 8: Temperature efficiency (cooling)




AL A2 Aol A3 dFH A7 59

100

80

60

40

Temperature Efficiency(%)

20

12 3 4 5 6 7 & 91011121314 1516 17 18 19 20

Figure 8: Temperature efficiency (heating)
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Table 4: Enthalpy efficiency

[%]
dey] g8
cooling heating
original 50.52 64.11
guide vane 56.24 7141
guide vane + 5817 73.56
thermo.
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Figure 9: Enthalpy efficiency (cooling)
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Figure 10: Enthalpy efficiency (heating)
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