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Plate Heat Exchnager(PHE) has recently become widely adopted for cogeneration systems owing to its small 
installation space and high thermal efficiency. The gap between plates can be changed depending on its assemble 
type, i.e. gasket or blazing. The gap is known to affect thermal efficiency and working pressure drop in PHE with 
complicated geometrical features. Numerical simulation techniques have been developed to deal with PHE with 
complex configuration of chevron plates. The present study is aiming at identifying the gap effect on pressure drop 
and thermal efficiency of the PHE. The numerical simulation results show that the gap has relatively large effects 
on working pressure drop than thermal efficiency in performance of PHE.
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(a) Heat recovery system from jacket water

(b) Plate heat exchanger and thermal plates

Fig. 1 Schematic drawings of heat recovery system and plate heat 
exchanger

Fig. 2 Thermal plate parameters for general PHE
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Investigators Correlations Comments

1. Kumar
(1984)

Water, Herringbone plates,

Re m Re

30o
10 0.718 0.349 10 50.0 1.0

> 10 0.348 0.663 10 - 100 19.40 0.589
   > 100 2.990 0.183

2. Wanniarachchi et al.
(1995)

herringbone plates

( ,

 )

3. Muley and Manglik
(1999)

For water
( )

Table 1 Existing correlations for plate heat exchanger with complex configuration of chevron plates
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Case No. Gap ( ) # of meshesDesigned Modified
Case 00

2.0 mm

2.0 mm 2,718,209
Case 01 2.1 mm 1,654,806
Case 02 2.2 mm 1,912,838
Case 03 2.3 mm 2,085,546
Case 04 2.4 mm 2,258,249
Case 05 2.5 mm 2,430,952

Table 2 Numerical settings for each test cases

(a) A Schematic drawing of entire PHE

(b) Boundary conditions of computational domain

Fig. 4 Periodic conditions for effective numerical simulation

                  (a)                                                          (b)

Fig. 3 PHE geometry for numerical simulation (a) Simulation 
geometry (b) Meshes for the interface in working fluid 
domain
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(a) Total pressure distribution

                                            Hot water                            Cold water

(b) Static temperature distribution

                               Hot water                               Cold water

(c) Velocity magnitude distribution

Fig. 5 Numerical simulation results for test case 01

Hot water Cold water

Mass flow rate ( ) 0.5419 kg/s 0.5985 kg/s
Inlet temperature ( ) 99.0 oC 20.0 oC

Outlet temperature ( ) 55.0 oC 60.0 oC
Density ( ) 973.6 kg/m3 992.3 kg/m3

Specific heat capacity ( ) 4.195 kJ/kg-oC 4.178 kJ/kg-oC
Thermal conductivity ( ) 0.6663 W/m-oC 0.6260 W/m-oC

Viscosity ( ) 0.3676 CP 0.6558 CP

Table 3 Properties of working fluid
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(a) Hot water

(b) Cold water

Fig. 6 Friction factor from existing correlations and numerical 
simulation results for test cases

(a) Hot water

(b) Cold water

Fig. 7 Nusselt number from existing correlations and numerical 
simulation results for test cases
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