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An Experimental Study on Air Leakage and Heat Transfer Characteristics of
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ABSTRACT: This study investigates the air leakage and heat transfer characteristics of a
rotary-type air-to-air heat exchanger with a fiber polyester matrix. The leakage airflow rate
is measured using a tracer gas method for various ventilation rates and rotational speeds of
the matrix wheel. A correlation equation for air leakage is obtained by combining the pressure
leakage and the carryover leakage. The pressure leakage is observed to be a function of ven-
tilation airflow rate only, and the carryover leakage is found to be a linear function of rota-
tional speed. The real efficiency of the heat exchanger can be obtained from its apparent effi-
ciencies by taking into account the air leakage ratio. As the ventilation rate increases, the
heat recovery efficiency decreases. As the rotational speed of the matrix increases, the effi-
ciency increases initially but reaches a constant value for the rotational speeds over 10 rpm.

Key words: Air-to-air heat exchanger(371t &7] gxZ#7]), Heat recovery(d3]<), Rotary
type(3 A 4)), Carryover leakage(©]8+4), Pressure leakage(% & F+4)
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qp = Qradial + 4 angular (2)

£ WEYLS g FMNE FI &
G et EAE FHE FUY A
(Qariat) EE FHTFH(Qpeniphera )01 L BT
HHoz ALy VRN FHETE &
715 77 FAAM 871522 ARAHA e
T HEE Aodes WY vA%E THE
EZgHA e ot WEYRE FH}E F
ETHE FaAA AAAL dad 5& ¥
o] o}, Fujy] FF WIALT} o[ FoiR
oW, PH EY2E FTHAIE FEFTFH F
9 FAFse] AL oSt Eoh

o
=
o
=

Qeff+anial = Q_(4c+ql)) (3)

A 2wy

w
1
g

A8Ax+= ASHRAE Standard(84-78)®¢] u}
Ao wetAd AA AFHUG A BNFR
& 718 570 mm, A2 590 mm, ¥°| 420 mmo]
dg9 Aols ote] ¥+ 230 mm, F74 40 mm<l
6719 HEAEa Rofoz Ry Zairg A
o 48 Bo] FZo) A= Yt} o EL
%BWe ZHe| os HAKES aPWEZ A
Aol ot of7le] 2Ee] s d wlEg27)
2asgo] g, fEZHAE Aol T5umelx E
=7 1,380kg/m’Q P 2HE HH2 FAH
o Qo FFEL oF 90%°lt}.

Fig.2t AAAHQY AFFXY F4& 2Jdrh
dugr] AF9 100 mm HYEWY FTHFSAHE
98] A7 60 mme x=Z(KSTHZ ISA1932) 4
Mg AAaAxm, =ARLAFCO332, ALE:
ZA4zkel 105%)E MA FHAE A
F71(SA)S MZ7I(EA)EE HE wde] wlo] A4

Isothermal
bath

Invertor Damper

Tachometer

i Nozzle

D_ M Fan

D

Micro-

Micro-
manometer

inverter

Gas detector Computer

]

&ul_

Fig. 2 Overall schematic diagram of the ex-

@1 T+ype thermocouple
Humidity Transmitter

perimental setup.

Sampling (ch 2)

Injsction of SF6 by MFC Sampiing (ch 1)

Fig. 3 Tracer gas experiment for leakage mea-

surements.

Ao iz, AvHE s TIHE A3
Kk Y4710A)ZRY HE AT 37123 A
Ho @42 doz2dE AT + Jo &%
F3& 9E FH 42 T-type dAAHE
£, 2FET FHLAE 01T ool
A¥YE Table 1914 Fo/d 2= Zdf st
TFR EYHL JAFE AHAINAN P
Q@

TAES 5438 #std Fig 3% 2ol
7teg B7IHEC e FYFAE F8o
Aoz Fsta & dEUAM tageg
SRt vE=FA7IE HYH FeUE ol 8%
22X BAE AR FATHe Fawed )
of vt ok FH7t22E 50%, SFe 7t E ol
St FAES A% Zol Add

T o2 e

Moo B

Table 1 Experimental conditions

Parameters Experimental conditions
Airflow rate 42~318 CMH (0.0117~0.0883 m*/s)
Wheel speed 0~30rpm (0~051ps)

Indoor air temperature
Outdoor air temperature
Flow arrangement

27+0.3C : cooling, 21+0.3C : heating
35*+0.3C : cooling, 7£0.37C : heating

Counterflow
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Fig. 4 Pressure drop across matrix with re-
spect to face velocity.
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Fig. 5 Experimental results of leakage ratio.
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Fig. 6 Volumetric leakage airflow rate with re-
spect to rotational speed of matrix.
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Fig. 8 Apparent and real efficiencies for heat-
ing and cooling conditions (318 CMH).
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