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A Study on Operating Method by Energy Evaluation and Performance
Evaluation of Heat Recovery Ventilator According to Outdoor Conditions
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ABSTRACT: Recently, regulation of ventilator installation and its details has been revised
and the establishment of heat recovery ventilator in newly built apartments has been obli-
gated. This study was done to offer the method of operation and design of heat recovery
ventilator to save energy by measuring its efficiency and comparing with the results of
experiment. This paper confirmed that it is desirable to operate heat recovery ventilator by
using “by-pass mode” within 60~80% scope of the difference indoor absolute humidity in
spring and autumn and outdoor absolute humidity and heat recovery ventilator of energy
saving effect is better than constant air volume system.

Key words: IAQ(AWE7)R), Ventilation(37]), Heat recovery ventilator(d €3 7] A28,
Energy saving(elvix] &zh)
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Fig. 1 Schematics diagram of test room.

Table 1 Experiment schedule

Winter

Dec. 26. 2006~
Jan. 2. 2007 (8days)

Summer

Aug. 14. 2006~
Aug. 21. 2006 (8days)
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Fig. 2 Efficiency of summer test with time.
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Fig. 3 Variation of inner duct temperature according to outdoor conditions on summer.
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Fig. 4 Efficiency of winter test with time.
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Fig. 5 Variation of inner duct temperature according to outdoor conditions on winter.
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Table 3 Heat recovery exchanger efficiency with outdoor conditions
(a) High mode-180CMH (b) Low mode-100CMH
DB WB Temperature Humidity Entalphy DB WB Temperature Humidity Entalphy
[C] [TC] efficiency(%) efficiency(%) efficiency(%) [T] [TC] efficiency(%) efficiency(%) efficiency(%)
22 50.23 -61.89 18.32 22 56.08 -59.46 23.72
23 51.28 -11.39 19.96 23 58.67 -467 26.90
33 24 50.54 3.42 21.30 33 24 57.00 6.48 25.75
25 49.99 828 21.20 25 55.88 11.96 25.36
26 50.95 11.52 2155 2 55.53 15.16 25.40
22 56.06 -105.59 30.29 22 61.46 -101.1 3641
23 54.00 -12.69 26.51 23 60.62 -10.03 31.56
34 24 54.99 -0.45 24.28 34 24 60.47 2.22 28.21
25 55.55 545 23.42 25 61.44 9.68 2813
26 53.54 9.80 22.69 26 60.04 13.53 27.29
22 56.95 -615.28 42.29 22 64.17 -447.3 47.17
23 62.95 -185.4 -13.64 23 70.43 -170.76 -13.17
35 24 65.77 -75.63 -1.48 3B 24 69.56 -69.79 -0.43
25 63.08 -37.98 5.00 25 69.95 -35.32 6.32
26 56.80 8.25 24.80 26 62.56 12.68 29.59
22 58.34 177.78 4771 22 65.40 160.26 56.69
23 57.74 -18.95 39.51 23 62.03 7.87 39.55
36 24 59.57 -13.45 28.46 36 24 66.29 -7.42 35.27
25 59.25 0.83 27.60 25 68.91 4.77 34.29
26 58.72 4.04 24.86 26 64.65 8.32 29.75
22 61.38 164.74 47.26 22 66.93 143.06 54.66
23 60.51 -78.36 38.48 23 65.86 -72.86 43,53
37 24 63.68 -15.87 35.10 37 24 68.58 -11.10 40.09
25 60.86 -3.26 29.44 25 75.64 -16.10 30.62
26 60.47 5.22 28.44 26 67.63 8.01 33.26
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Fig. 6 The efficiency and absolute humidity by the change wet—-bulb in a outdoor dry-bulb of 33 C.
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Fig. 7 The efficiency and absolute humidity by the change wet-bulb in a outdoor dry-bulb of 36 C.
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Table 4 Monthly average temperature of major cities

Mar. Apr. May.
DB(C) RH(%) AH(kg/kg’) DB(C) RH(%) AH(kg/kg’') DB(C) RH(%) AH(kg/kg’)
Gangneung 7.1 39 0.002425 11.0 55 0.004137 169 62 0.007416
Seoul 5.2 51 0.002782 116 55 0.004646 184 57 0.007496
Daejeon 6.1 51 0.002862 117 60 0.005106 185 64 0.008483
Mokpo 6.5 65 0.003887 114 71 0.005931 17.3 77 0.009478
Busan 8.0 50 0.003310 12.2 63 0.005545 16.3 72 0.009478

Sep. Oct. Nov.
DB(C) RH(%) AH(kg/kg’) DB(C) RH(%) AH(kg/kg’) DB(T) RH(%) AH(kg/kg")
Gangneung 195 70 0.009898 17.8 64 0.008113 9.3 53 0.003835

Seoul 21.1 58 0.009041 179 62 0.007906 84 58 0.003950
Daejeon 20 70 0.010215 171 69 0.008372 8.8 65 0.004553
Mokpo 20.7 75 0.011450 18.2 73 0.009511 109 65 0.005247
Busan 21.3 69 0.010921 20 65 0.009474 131 53 0.004944

# weather analysis in each month, the met office(1971-2000).
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