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ABSTRACT

Inlet part of a printed circuit heat exchanger has been optimized by using three-dimensional Reynolds-Averaged

Navier-Stokes analysis and surrogate modeling techniques. Kriging model has been used as the surrogate model. The objective

function for the optimization has been defined as a linear combination of uniformity of mass flow rate and the pressure loss

with a weighting factor. For the optimization, the angle of the inlet plenum wall, radius of curvature of the inlet plenum wall,

and width of the inlet pipes have been selected as design variables. Twenty six design points are obtained by Latin Hypercube

Sampling in design space. Through the optimization, considerable improvement in the objective function has been obtained in

comparison with the reference design of PCHE.
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Fig. 1 Example of full size platelet platet®
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Zigzag channel | Inlet pipe ,l,\

Inlet plenum
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Fig. 2 Geometry of the inlet part in

Cross-section of inlet pipe

the PCHE

Fig. 3 Example of grid system in the calculation domain of
the inlet plenum in the PCHE

Table 1 Dimensions of the reference geometry of the PCHE.

Parameters of Reference geometry Value

Angle of zigzag channels, © 100 °
Wall thickness of zigzag channels, t 0.60 mm
Pitch length of zigzag channels, p 7.24 mm
Width of zigzag channels, w 1.90 mm

Angle of the inlet plenum wall, a 60 °
Radius of curvature of the inlet plenum wall, R | 844 mm
Width of zigzag channel pipes, Dy 1.80 mm
Width of Inlet pipe, D 2.70 mm

Table 2 Physical properties and boundary conditions

Location or physical property Condition
Inlet of the calculation domain 0.008326 kg/s
Outlet of the calculation domain 0 Pa

Working fluid Supercritical COq
Reference pressure 8.339 MPa
Reference temperature 110 °C

Top and bottom surfaces of inlet part

Periodic condition
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Table 3 Result of optimization (3 = 0.00007)
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Table 4 Objective function variation with 3

Ref Optimum £
p F RANS KRG Error(%)
analysis prediction
0.000025 0.0941 0.0940 0.0919 2.40
0.00004 0.119 0.1182 0.1148 3.00
0.00005 0.1365 0.1343 0.1329 112
0.00006 0.1535 0.1491 0.1455 2.60
0.00007 0.1704 0.1651 0.1599 3.26
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