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Abstract

Numerical analysis was carried out to examine the heat transfer and pressure drop characteristics of
plate heat exchangers for absorption application using Computational Fluid Dynamics(CFD) technique. A
commercial CFD software package, FLUENT was used to predict the characteristics of heat transfer,
pressure drop and flow distribution within plate heat exchangers. In this paper, a welded plate heat
exchanger with the plate of chevron embossing type was numerically analyzed by controlling mass flow
rate, solution concentration, and inlet temperatures. The working fluid is H,O/LiBr solution with the
LiBr concentration of 50-60% in mass. The numerical simulation shows reasonably good agreement
with the experimental results. Also, the numerical results show that plate of the chevron shape gives
better results than plate of the elliptical shape from the view points of heat transfer and pressure drop.

These results provide a guideline to apply the welded PHE for the solution heat exchanger of
absorption systems.

7|aMy
Ap o Aagy] J-E= $H LS (Pa)
- =g 2 A
D P TR o_(m) . Re : dlojmz 2= puD
f D3 mbE Al ju
I 9R 3= T 2R(K)
k D A = (WImK) AT 7] &7 2E2HK)
m o A% (kgls)
N e ae|A 2R}
P : A ol(m) ) : A2UA DE(Kronecker delta)
€ D sy A ke
= o
b9, 439, Sk 7] ANSIA S e & AR
E-mail : ytkang@khu.ac.kr 7 A2 A5 (kg/mss)
TEL : (031)201-2990  FAX : (031)202-3260 0 1 1= (kg/m®)

* st et 7] A g St
** LS AAE) AT A R 3k

Q




S&A

Fig. 3 Schematic of round embossing plate
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Table 1 Thermal and geometric conditions
Perimeter, P (m)

Mass flow rate (kg/s)
Hydraulic diameter, Dy

(m)
Plate area (m°)

(mm)

Turbulence intensity, |
Heat flux (kW/m?)

Embossig maximum height
Reynolds Number, Rep
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Fig. 4 Vector figure of velocity magnitude in z = 0 Fig. 5 Contour of static temperature in z = 0
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Table 2 Heat transfer rates for three different

embossing plates for m = 2.0 kg/s
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Table 3 Pressure drop for three different embossing
plates for m = 2.0 kg/s

Chevron | Elliptic Round Chevron | Elliptic Round

embossing | embossing| embossing embossing |embossing|embossing
Tin  [K] 362.2 362.2 362.2 Pin  [Pa] 2782.4 223.6 265.7
Z’“T‘ {S : 32457 32850 32‘26 Pou  [Pa] 25401 | 470 | 1254

stage . . .
AP [P 242. 176. 140.3
N  [stage/plate] 18.0 8.1 9.1 [Pa/stage] 3 6.6
AT [Kiplate] 45.0 47.0 40.0 N  [stage/plate] 18.0 8.1 9.1
Q [Kw] 199.8 208.6 177.8 APy [Palplate] 4361.4 1435.3 1276.7
220 5000 —m— Chevron
—u— Chevron
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Mass-flow rate [kg/s]

Fig. 10 Heat transfer rate wversus solution mass
flowrate for the PHE with different
embossing plates
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Fig. 11 Pressure drop versus the solution mass
flow rate for the PHE with different
embossing plates
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