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A Study on Heat Transfer Characteristics and Uncertainty of Heat Recovery
Ventilator for Various Outdoor Temperature/Humidity Conditions
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ABSTRACT: The purpose of the present paper is to investigate the effect of outdoor we-
ather conditions on the performance of a heat recovery ventilator. Experiments have been per-
formed by varying outdoor temperature/humidity conditions with the indoor conditions fixed at
the standard conditions by KARSE. Results indicate humidity efficiency shows larger uncerta-
inties than temperature efficiency in general. With the heat generation by an internal fan re-
moved, the modified temperature efficiency remains almost constant regardless of the indoor-
outdoor temperature difference. The enthalpy efficiency can have very large or negative values
in case the outdoor conditions are in the vicinity of the indoor enthalpy line. The direction of
heat flow, in such a case, can be opposite to that of moisture flow between two air streams.
Discussions are included about various interesting features of the psychrometric processes
taking place in a heat recovery ventilator.

Key words: Heat recovery ventilator(¥1 €834 $71%4), Uncertainty analysis(E£&44 314),
Attestation test(91% A1 &), Enthalpy efficiency(d € n g8 &)

[m*h, CMH]

7l &4 9
c : %% [ppm]

Co c A E [k/kg - K]

h sdgsd [k]/keg(DA)] :

K ¥t ag [k]/kgl Xi =
Hre :
he

P

E§90
ool o i

=
[
Z281Ag [W]
%% [kg/kg(DA)]

<
i)
—r:l‘
AR

D Z7) 2R [k)/ke]
D 2| AQES [k]/ke)
: g [Pa)

¥ Corresponding author
Tel.: +82-2-910-4687, fax: +82-2-910-4839 p =
E-mail address: hhan@kookmin.ac.kr 1 D EE (%]



oh& Xt

d AT

eff CRE

h A=

q 4

w L ET

OA 297

RA D E7]

SA =

T 2R

.M OB

Azge vds ¥ mrdsst Mg uet

o
BrlAonE Aae)7)e) meje] ¥

71&2] A
34 Ho] AWEr Y LAEAI HFEHAD
old] el FAFNE ‘TFolEAd T 4
YErd gelle Agste] AWEE7ES A
Astdzm, AMRERANE ‘AFE9 o7&
So #e 7Y AYstd AEFFFH o
st %ﬂéﬂl" AAg gFststn Yt
#7140 MAAs o Rsigel uwel #73A

9 27} azs—ﬁg Aoz si=ka ok old
wel 7)Ao pEs L et fFEd
et sr]Aule] W Q1Zol Basith dA
oA Al FTHKEMCO) A ‘mE LR 7] =}
A 2935 =4n7)4H 3 (KARSE)N A 3
da5 B4 Be AzYe Agsa
t}. Table 1> KARSES] ATAg& g Al
9 e4E 2AS Bolm Tt

NE7Fe Agesst dgese] o H9 S
AN QY zZH AZEE Adxdo Mz
2] oo wel AWFH oAt N bz v
gl Allan et al”e HI35A7)HUS A
Al dge] AAse W 24T oA oA
B3I Yee et al®e @23 Qe Axx
A9 Aol wmate] I 7|FzA tF A

. N @)
S HESATY. E Yoo et al. & ZEUE

e

m

It

Table 1 Test conditions of HRV by KARSE

Indoor condition | Outdoor condition
TA(T) | Tw(TC) | TAT) | Tw(TC)
Cooling | 2403 | 1702 | 35%0.3 | 24£0.2
Heating | 22+0.3 | 13.9+02 | 2+0.3 | 04402
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Table 2 Specifications of the HRV tested

Item Specifications

Heat transfer type Parallel plate type

Installation type [Ceiling-mount duct type
300 CMH

Power consumption 200 W

Flow rate
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Fig. 1 Schematic drawing of the test facility
for heat recovery ventilators.
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Table 3 Experimental conditions of indoor
and outdoor dry-bulb/wet-bulb
temperatures(RH in parenthesis)
No Outdoor(C) Indoor(C)
C0o 35/24(40.3%)
C1 40/25.29(30.7%)
C2 35/20.57(26.3%) 24/17(49.6%)
C3 25/23.5(88,3%)
C4 21/19.9(90.5%)
HO 2/0.44(75%)
H1 7/5(74%)
H2 4/0.44(49%) 22/13.9(40.0%)
H3 1/0.44(90.5%)
H4 -8.5/-10.327(49.9%)
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Fig. 2 Test conditions on a psychrometric chart.
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Table 4 Experimental results on various efficiencies and COE

Experimental T em_pc;rature an}idity En.tl}alpy Effecti\'/e. enthalpy | Coefficient of
No efficiency efficiency efficiency efficiency Energy
(%+%P) (%t%P) (%6+%P) (%+%P) (COE)
C0 58.75+1.09 20.49+3.95 38.72+1.86 3266+2.05 347+0.23%
C1 61.35£0.78 19.17+£3.98 4253+1.57 36.85£1.73 4.70+0.24%
07/ 57.68+1.13 - 61.68+3.56 57.89+3.91 2.81£0.23%
C3 -51.71£21.47 27.84+2.24 24.72+2.10 17.28+2.30 1.75+0.24%
C4 97.61+4.59 25.02+3.65 0.53+5.17 ~9.31£-5.68 -0.38+0.23%
HO 69.46+0.63 20.27+3.49 57.43+0.98 53.22+1.08 7.0220.19%
H1 71.69+0.84 30.34+6.65 61.86+1.50 58.09+1.65 5.33+0.19%
H2 69.93i0,70 26.19+2.86 54.03+0.97 49.48+1.06 6.47+0.18%
H3 69.27+0.60 31.32+4.08 59.48+1.00 55.47+1.10 7.27+0.19%
H4 67.32£0.41 34.47+1.94 56.97+0.58 52.72+0.64 10.94+0.21%
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