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Experimental Study on the Heat Transfer Characteristics
in Corrugated and Flat Plate Type Heat Exchanger

Jung-Hun Park, Yong-Ki Jeong, Chung-Hwan Jeon,
Young-June Chang and Hyeok Lim

d%t7]), Flat plate type HEX(H#HE <dudt7)),
Heat transfer coefficient(& A €7 <5%), Pressure drop(%= 73}

Abstract

An experiment was performed to study heat transfer characteristics between corrugated heat exchanger

and flat plate type one. While heat capacity(13.86kW) was provided constantly and the flow speed was
varied from 2.8 to 17.9m/s, The temperature and the pressure drop were measured. Furthermore, Heat
transfer coefficient, Colburn factor and Nusselt number were calculated using them. With increase of
the flow speed for both exchangers, the coefficient and the pressure drop increased, but Colburn factor
decreased. The coefficient, pressure drop and Colburn factor of the corrugated type were all higher than
those of the flat one, which is due to the flow interruption with recirculation and reattachment of the
corrugated type. The empirical correlations of Nusselt number were suggested for the tested two heat

exchangers.
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(b)Corrugated HEX

Fig. 1 Configuration of HEXs

(a)Flat plate type HEX
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Fig. 2 Schematic diagram of experimental setup
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Table 1 Experimental conditions

Flat plate type HEX,
Type
Corrugated HEX
Frequency[Hz] 4~20 (increment by 2)
V(Cold air side) 98~ 79
[m/s] ) )
Q(Hot air side) I
13.86kW
(kW]
V(Hot air side)
9.1
[m/s]
- Nusselt number (Nu)
D
Nu— % 3)
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Fig. 6 Heat transfer coefficient

Fig. 4 Air inlet velocity
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W/dP[W/m**K*Pa]

Colburn factor, J
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Table 2 Comparision of correlations for Nusselt number

Researcher

Correlation

Range

Achaichia
& Cowell™

Nu = 1.54Re 043( Lp )0,19(% )0.11(% )05 P
P P P

Re, =150 ~ 3000
Fp=2.02mm ~ 3.33mm
Lp=081mm ~ 1.4mm

0=22" ~29°

Davenport'”’

Nu = 0.249 Rely P 1) % )11 02 p,

Re;, = 300 ~ 4000
Fp=20lmm ~ 3.35mm
Lp=15mm ~ 3.0mm

0=843" ~ 35.92°

Aoki®

Nu = 0.87Re)> Pr'/?

Re;, =64 ~ 700
Fp=1mm
Lp=0.8,1.0,1.4mm
0=235"
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