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A Study on Thermal Performance Comparison between Large and
Small Sized Plate Heat Exchanger
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Abstract The early development and use of plate heat exchangers (PHE) were in response to stringent
statutory requirements from dairy products in the late 19th century, but PHEs were not exploited
commercially until the 1920s. Since then, although the basic concept of PHEs has changed little, its
design and construction have progressed significantly to accommodate higher temperatures and
pressures, as well as large heat exchanging capacities. The development of current chevron-type
corrugated heat plates has been ongoing since the oil shock in the 1970s to improve energy efficiency.
The development trend of PHEs is consistent with the development of larger heat plates with better
thermal efficiency, lower pressure drop, and good flow distribution. In this study, the thermal
performance of small heat plates (PHE-S) and large heat plates (PHE-L) with the same plate depth and
corrugation pitch were analyzed experimentally for each channel (H, M, and L type) to suggest
development directions of heat plates. The test results showed that for the convectional heat transfer
coefficient, the PHE-S was on average, 16.5% higher in the H type, 25% higher in the M type, and 40%
higher in the L type than PHE-L. In the case of the pressure drop, the PHE-S was 19% higher in the H
type, 46% higher in the M type, and 61% higher in the L type than PHE-L. These results were attributed

to the differences in fluid distribution areas between the PHE-S and PHE-L, among other potential causes.
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Table 1. Comparison between small and large heat
plate
Item Small plate(PHE-S) | Large plate(PHE-L)
Size 400x980 mm 1200% 1950 mm
Porthole 150 mm 450 mm
Plate depth(b) 3.0 mm 3.0 mm
Pitch(P) 10 mm 10 mm

Plate material Stainless steel 304

Plate thickness(t) 0.5 mm
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Chevron angle(d)
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Fig. 7. Performance tests
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Where, U denotes overall heat transfer

coefficient (W/m’K), Que denotes averaged heat
duty(W), A denotes heat transfer area(m?), AT

denotes log mean tempe- rature difference(C)
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Where, T denotes temperature(C), w,h denotes
hot water, w,c denotes cold water, i and o denote

inlet and outlet, respectively
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Where, h denotes convectional heat transfer
coeffi-cient(W/m’K), Ruwal denotes  wall
resistance(K/W)
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Where, Apr denotes frictional pressure drop(Pa),
Apexp denotes total pressure drop(Pa), Appor
denotes pressure drop(Pa) at a port
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Where, o denotes density(kg/m’), upor denotes
port Velocity(m/s)
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. Apf
T ®
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Where, f denotes friction factor, L denotes
thermal length(m), Dn denotes hydraulic

diameter(m), u denotes channel velocity(m/s)
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