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Heat Transfer and Pressure Drop Characteristic of Plate Heat Exchanger

with Corrugation Height for District Cooling System

Oh Kyung Kwon', Hyeon Joong Kim
Energy System R&D Group, Korea Institute of Industrial Tectnology, Cheonan 330-825, Korea

Abstract

The objectives of this paper are to study the characteristics of heat transfer and pressure
drop of the plate heat exchanger with corrugation height by numerical analysis. Plate heat
exchanger of three types was designed, which was corrugation height 3.1mm, 2.8mm and
25mm. The plate heat exchanger was numerically investigated for Reynolds number in a
range of 950~3,380. The temperatures of the hot side were performed at 145C while that
of the cold side was conducted at 45C. The results show that the performance of heat
transfer coefficient for corrugation height 2.5mm increases about 95~17.1% compared to
that of corrugation height 3.1mm. On the other hand, the performance of pressure drop for
corrugation height 2.5mm is remarkably higher than that of corrugation height 3.1mm, about
65.7~86.0%.

Key words | Corrugation height(5 & 9]), District cooling(X & ¥4), Heat flow analysis(&-#5314),
Heat transfer plate(A € $), Plate heat exchanger(#3 & x%7])
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Fig. 3 Chevron configuration of the numerical
models.
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Fig. 4 Boundary conditions for the numerical analysis.

(a) Solid part

(b) Fluid part

Fig. 5 Meshing of solid and fluid part.

Table 1. Numerical conditions

Conditions
. Solid SUS 34
Material :
Fluid Water
Inlet temp. Hot side 145
() Cold side 45
Inner pressure (bar) 10
Inlet velocity (my/s) 03, 05, 0.7, 09

Table 2. Sensitivity of mesh grid

Total number
of nodes
Temp.
difference(C)
Pressure
drop(bar)

2,095,246 | 2,563,625 | 3,060,614 | 3,554,556

0.432 0.448 0.452 0.452

0.012826 | 0.012833 | 0.012899 | 0.012899
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Fig. 6 Temperature distributions of sample 1 at 0.3m/s.
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Fig. 7 Pressure distributions of sample 1 at 0.3m/s.
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with the velocity.
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