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ABSTRACT: Heat recovery ventilator(HRV) is recommended to improve indoor air quarlity
(IAQ) and energy conservation in apartment houses. Recently, in Korea, HRV is produced
from many manufacturers. However, there have been not so many experiences to apply HRV
in apartment houses and verification on the performance such as heat exchange efficiency,
carry-over rate, internal leakage, etc. have not been carried out sufficiently. So in this study,
fan performance, heat exchange efficiency, air leakage, internal exhaust leakage, external
leakage and sound level of HRV were examined for selected HRV models under domestic and
international standard. Results of performance test, there were need to improve latent heat
exchange efficiency and sound level of HRV.
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Table 1 Specifications of heat recovery ventilator

Pro- Heat Design Size Duct
duct | Tecovery flow rate (W D < H) diameter
! type (CMH) (mm)
A 600x830%280 | 150
B 600x830%280 | 150
C flotal 480x700%340 | 125
D eat 250 | 5007640320 | 150
—— 1 recovery
E type 800%890%320 | 150
F 660x760x260 | 150
G 560x850%280 | 150
Table 2 Items of the performance evaluation™™
L Stan—
Item Definition dard
Fan e Tlow rate by variation of
perfor- . ®
mance static pressure
air ® Ratio of supply air(SA) to
leakage air inflow from return @
8¢ 1 air(RA)
exIc{}f;rE ol® Degree of recovering @, @
rateg energy @
g::;?;ﬁi * Movement of air under ®
leakage pressurized conditions >
Sound |® Sound pressure level of 3
level fan ©
D KS B 6879:2003 A4 A8 &7 A (F4).
@ KARSE B 0030-2003 #@3 43 @745 (3).
@ AZE A7 ESo) B F& ().

@ JIS B 8628:2003 ddu sy (4H),

® ASHRAE STANDARD 51-1999 Laboratory methods
of testing fans for aerodynamic performance rating
(A=),

® BS EN 308:1997 Heat exchanger-Test procedure
for establishing the performance of air to air and
flue gases heat recovery devices (%83).

@ CSA C-439-88 Standard methods of test for rating
the performance of heat recovery ventilators (ZJL+th).
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Fig. 2 Apparatus for air leakage test.
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Fig. 3 Test setup for internal leakage.(6

Fig. 4 Apparatus for internal leakage test.
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Fig. 6 Apparatus for external leakage test.
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Fig. 7 Apparatus for heat recovery efficiency
test.

Table 3 Test conditions for heat recovery
efficiency (heating)

Test conditions Notes
Temperature 20 C KS
Indoor -
chamber| ~ Relative 50% KS
humidity
-127TC
Temperature 07T
Outdoor -
chamber 7T KS
Relative o
humidity 50%

Table 4 Test conditions for heat recovery
efficiency (cooling)

Test conditions Notes
Temperature 27 C KS
Indoor -
chamber Rela_tlye 50% KS
humidity
Temperature 3BT KS
Qutdoor .
chamber Rela_tlye 409 KS
humidity
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Fig. 8 Apparatus for sound pressure level test.
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Fig. 9 Results of fan performance curve.
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Table 5 Comparation of fan performance
between specs and test results

Pro- Power spec‘s Measured | Devi-
dro . consump-t| Static | Flow | flow rate | ation
UCH L jon(w) |pressure| Tate | (CMH) | (%)
(Pa) |(CMH)
A 130 120 250 180 -28%
B 128 125 250 175 -30%
C - —_ — — —
D — — — — —
E 130 198 250 0 ~100%
F 110 120 200 75 -63%
G 172 150 250 205 -18%
* C, DAV ARRA A AL
40
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30
s
s 20
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Company
Fig. 10 Results of air leakage test.
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Fig. 11 Fan location in heat recovery device
(Except ¢ company).

Fig. 12 Fan location in heat recovery device
(C company).
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Table 6 Comparation of heat exchange efficiency
between spec.s and test results (heating)

AR o] Hgol B 2

Spec.s*1 Test results”
Pro- A i
duct SGQ}ZI Latent| Total Siﬂj Latent| Total
heat | heat heat | heat
heat heat
A - - 75 72 33 56
B - - 75 5 44 62
C - - - 73 17 48
D? | - - - 72 | 24 | 54
E 5 - 63 78 34 58
F 75 - 69 60 12 42
G 65 - 60 5 54 66

o Spec.s®] & ALoEA FEAIFEY.
©C, DAbE ARRA AN SLe,
S 918 7oA 24 AT

Table 7 Comparation of heat exchange efficiency
between spec.s and test results (cooling)

Spec.s*1 Test resul1:§3
1;{1(; Sebrizif Latent| Total Segii_ Latent| Total
heat heat | heat heat heat | heat
A - - - 59 74 46
B - - - 67 27 54
C - - - 50 13 35
D? | - - - |88 | 12 | 40
E % - 56 63 16 47
F 70 - 65 55 41 53
G - - - 59 71 70
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