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Experimental Study on A Cross Flow Type of Heat Exchanger
(Setting An Inserted Plate with Slit Holes in Ducts)
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Cross/counter flow types of heat exchanger seem likely to have superior characteristics in regard to
design a large heat transfer surface area per unit volume by alternately laminating the elements. In
this paper, a cross flow type of heat exchanger are examined by experiment, and inserted plate
with/without slit holes setting in ducts are proposed to be up the exchanging heat performance from the
view point of the enhancement of heat transfer coefficient and pressure loss decreasing, substituting the
conventional heat transfer surface increasing technique. Experimental results for 4 cases (CFHE
without inserted plate, and inserted plate with/without slit holes) are discussed as a relation of
temperature effectiveness and number of heat transfer unit and exergy transfer, referred to the
numerical results taking the effect of the inserted plate with/without slit holes on flow, heat transfer
behaviors and pressure decreasing into consideration.
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Fig.3 Slit Arrangement of Inserted Plate
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Fig-4 Stream lines for Duct of no Inserted plate at
U=0.5[m/s]

Fig-5 Stream lines for Duct of Inserted plate with
1.5mm slits at U=0.5[m/s]

Fig-6 Stream lines for Duct of Inserted plate with
3.5mm slits at U=0.5[m/s]

Fig-7 Stream lines for Duct of Inserted plate with
1mm slits at U=0.5[m/s]
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Fig-9 Temperature Efficiency and outlet average
velocities
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Fig-10 Temperature Efficiency and Number of heat
Transfer Unit
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Fig-11 Number of Heat Transfer Units and Duct outlet
Velocity
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Fig-12 Heat Exchanged Quantities and volts of slider
for Temperature difference AT(Th1-Tc1)=20C
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Fig-13 Heat Exchanged Quantities and Average
Outlet Velocity for Temperature difference AT=20C
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Fig-14 Exergy and Average Outlet Velocity for
AT(Th1-Te1)=20°C
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Fig-15 Heat Convection Coefficient for AT=20C

FAROEBIIBZHBOMER LI KESERT
AN, —FHEZELWEABREE L LT HEARICAY v
FERBTHIEBITERECERSERNFICELWVE
HBRROERBARLOND £ T EHNBRREBUEERD
EMEFSCHD BRBRBNOEABROFEITIUT
ORERAVE ERBGEEERIT (3) , (4) REAVT

HELE
3

L =}/airx6Tx%xAl (5)

motor

A,  BEZBBOAONTHE Lnoer: 77V EF—F AN
v, HEEHHE yar: ZJLEER (: 2RKAEK

500 @ slit of 35mm -
~ W slit of 1.5mm !
as 4 !

400 A insert plate without slit | !
£ ] < without insert plate !
o 4 #

2 i
2 300 . L ;
3 Fy ;
2 200 3 ~
o 3 , :
© ¢
« 100 —— + !
& { i
0 i
50 60 70 80 90 100

The volts of slider (Fan)
Fig-16 Pressure Loss Coefficient
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