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Sensitivity Analysis on KS and JIS Standard for Heat Recovery Ventilator
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ABSTRACT: Recently natural ventilation rate is decreased due to the airtightness of apart-
ment building. Therefore the use of heat recovery ventilator (HRV) has been greatly increased
as an alternative method to supply fresh air and save energy in the building. In this research
the experiment standard of HRV is compared between KS and JIS and the sensitivity analyses
are experimented by both standards. Under cooling experiment condition indoor and outdoor
wet-bulb temperature difference of JIS is 2 to 3 times higher than that of KS. It shows that
the efficiency measurement of HRV by KS is expected to have greater sensitivity than by
-JIS and thus accurate measurement of web-bulb temperature is required. The experimental
results provide that the efficiency of thermal exchange is resemblance to each others between
KS and JIS. Under cooling experiment condition the efficiency of humidity exchange by KS
presents higher than by JIS, however, under heating experiment condition the efficiency by
KS shows lower than by JIS, reversely.
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Fig. 1 Outline of heat recovery unit.

g A8t S5 AFAE Agsie, Auslg
717k 2Rl 9¥ WEW e ARAH
BAAE o8] nAEsEs 88 ¥ Ao
m e

oy ylRHo=w BUZ HFo] THIYA
ol Ad % 2w o) M(spacer)e] 4, AA
4 AQag zgol geng

22 HE w4

Aug BV Fxe] AYFHL UAZ £ A
d&Ed, FESVY dugsg, 422y S9
g2 s Wt Uch

UE JIS B 8628 E A7l ZAYEA o
74 20032 MR Agstn o 2y
M E 20043 KS #2L AR v 2ch©

KS FAdMe HY 34y #713%x Qud
28274 2 AZAYA AU9 45 zPe
Table 1, 29} Zod JIS 7FHNA AAZ AAF
qE Br1AAe duY TEEH 2L A2AYA
Aujele] =21 Table 1, 29 2o

KS$} JIS 71&0) FE554, AW AFEE
A Rol7k o, AYE9 FFLEE Z 2
o]E Hol: UYSS & £ Ytk = 2HYJFEL
FoEER Waste HwZdd, KS 71F9 9]
AUlE=w 7] 4049%, B7) 869%E, JISY 3}
7] 64.3%, 7] 586%t= zlo]E& B.o)H, Table 3

Table 1 Experimental condition for air to air heat exchanger (KS B 6879)

Dry-bulb (DB) [Web-bulb (WB) Enthal Absolute Relative
temperatute temperature kJ/k 9{ humidity humidity (RH)
T T £ [ke/kg'] [9)
Indo Cooling 27+05 195+0.3 55514 0.01112 49.89
°" | Heating 20:05 15:0.3 41910 0.00858 59.01
Outd Cooling 3510.3 24+0.3 71.784 0.01426 40.36
%" | Heating 70.3 6:0.3 20,586 0.00538 86.86
Table 2 Experimental condition for air to air heat exchanger (JIS B 8628)
Dry-bulb (DB) |Web-bulb (WB) Enthal Absolute Relative
temperatute temperature [k}/k 9%’ humidity humidity (RH)
g [kg/kg'] [%]
Ind Cooling 27+1 2012 57.203 0.01178 52.80
AT | Heating 20+1 1442 39.164 0.00751 51.66
Cooling 35+1 2912 94.310 0.02305 64.33
Outdoor .
Heating 5+1 212 12.950 0.00315 58.62
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Table 3 Outdoor conditions for HVAC system
design in Korea'

ondition| Cooling Heating
DB | WB |RH| DB | WB |RH
City [CT1]|[TC]|1%]]| {T] ] [T] |[%]

Seoul 312|255 | 64 |—11.3|—12.3] 63
Incheon | 30.1 {250 | 66 |—104|—116| 58
Suwon | 312|255 64 [—124|—-13.2| 70

Chuncheon| 31.6 | 2562 | 60 |—14.7(—15.2| 77
Gangneung| 316 | 251 | 59 | —79] —9.9| 42
Daejeon | 323 | 25558 |—103{—11.1| 71
Chungju | 325 | 2568 { 59 |—12.1{—127] 76

Junju 324125860 | ~-87] —96( 72

Seosan | 311|258 | 66 | —9.6/—103| 78
Kwangju | 31.8 | 260 63 | —66] —7.7] 70

Daegu 333|258 55| —76] —9.0] 61
Busan | 307|262 | 70 | —53| —75] 46

Jinju 316|263 | 66 | —84f —9.2} 76

Ulsan 3221268 |66 | —7.0] —81} 70
Pohang | 325|260 | 60 | —64| —87] 41
Mokpo |31.1|263|69 | —47 —57] 75

Jeju 309 263|770 01| =15} 70

Mean 316|258 | 63 | —9.0] —9.6] 66

'Energy economy design standard of building,
Ministry Construction & Transportation notice
No. 2001-118, 2001.5. 11.
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Table 4 Comparison on the sensitivity of KS and JIS by absolute humidity

KS JIS
. Outdoor — Indoor=14.26—11.12 Outdoor — Indoor=23.05—11.78
Cooling =3.14g/kg’ 3.6 times =1127 g/kg’
. Indoor — Outdoor=8.58 —5.38 - Indoor — Outdoor="7.51—3.15
Heating =320 g/kg’ 1.2 times =436 g/kg’
Table 5 Comparison on the sensitivity of KS and JIS by entalphy
KS JIS
Cooli Outdoor — Indoor=71.78 —55.51 — Outdoor — Indoor=94.31 —57.20
ooung =16.27kJ/kg’ 2.3 times =37.11 kJ/kg’
Heati Indoor— Outdoor=41.91 —20.59 Indoor — OQutdoor=39.16— 12.95
caung =21.32k]/ke’ 12 times =26.21 kJ/kg’
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Table 6 Specifications of experimental chamber

Indoor chamber l Outdoor chamber

45~500 CMH (RA)
R irfl CM
ange of airflow (CMM) 45~500 CMH (SA)
DB 10~30T -10~30TC
R . idi
ange of temperature.& humidity RH 40~ 80% 40~ 80%
Size of experimental chamber (W x D x H) 48x35x28[m] 2.2x35x28[m]
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Fig. 2 Schematic diagram of experimental ap-

paratus.
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Fig. 3 Instrumental setup for airflow, effective
ventilation and temperature, humidity ef-
ficiency.
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Fig. 4 Photograph of experiment.
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Table 7 Result of effective ventilation amount

Airflow rate (CMH) 109.80

Leak rate (%) 8.74

Leak amount (CMH) 9.59
Effective ventilation amount (CMH) | 100.20
Effective ventilation rate (%) 91.26
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Table 8 Temperature, humidity and entalphy efficiency (KS)

Cooling condition Heating condition
RA SA OA EA RA SA OA EA
Dry-bulb temperature (C) 26.92 29.23 3499 33.73 19.95 17.11 7.14 10.24
Wet-bulb temperature (T) 19.44 21.99 23.96 21.94 14.96 12.48 597 9.09
Relative humidity (%) 4995 | 5352 | 4025 | 3566 | 59.04 | 5875 | 8475 | 8655
Entalphy (kcal/kg’) 13.23 15.36 17.13 15.28 9.99 8.42 4.90 6.50
Absolute humidity (kg/kg’) | 0.0111 | 0.0137 | 0.0142 | 0.0117 | 0.0086 | 0.0071 | 0.0053 | 0.0067
Temperature efficiency (%) 71.38 77.82
Humidity efficiency (%) 18.43 55.57
Entalphy efficiency (%) 4545 69.13
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Table 9 Temperature, humidity and entalphy efficiency (JIS)
Cooling condition Heating condition
RA SA OA EA RA SA OA EA
Dry-bulb temperature (T) | 26.90 29.10 34.99 3351 19.97 16.60 5.14 861
Wet-bulb temperature (C) 19.94 25.17 28.96 25.16 13.98 10.16 2.16 6.94
Relative humidity (%) 52.99 73.11 64.19 51.32 51.82 40.70 59.28 79.56
Entalphy (kcal/kg’) 13.65 18.40 22.53 18.34 9.39 7.10 3.18 541
Absolute humidity (kg/kg’) | 0.0118 | 0.0187 | 0.0231 | 0.0168 | 0.0076 | 0.0051 | 0.0032 | 0.0055
Temperature efficiency (%6) 72.82 71.27
Humidity efficiency (%) 38.72 43.95
Entalphy efficiency (26) 46.53 63.15
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Fig. 5 Comparison of JIS & KS standard.
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