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Abstract Numerical analyses were performed on the heat flow characteristics of a heat transfer plate with six
different shapes (basic, rectangle, triangle, wave type) to reduce the level of white smoke at a stack. In this study,
to examine the heat transfer performance (heat transfer capacity, pressure drop, turbulence kinetic energy, heat
transfer coefficient) on the heat transfer plates, simulations were conducted using the commercial computational fluid
dynamics software, ANSYS CFX Ver.14 under uniform flow conditions. The thermal flow phenomenon in a channel
with six heat transfer plates could be predicted adequately under uniform flow conditions. The heat transfer capacity,
pressure drop, turbulence kinetic energy, and heat transfer coefficient were affected by the flow rate, aspect ratio and
plate shape. These results provide guidelines to design an effective heat exchanger with the wave type to reduce
white smoke.
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Fig. 1. White smoke at stack
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(b) Rectangle type (width 15mm)

(c) Triangle type (width 15mm)
|

(d) Wave type (width 15mm)

-

(e) Wave type (width 7.5mm)

(f) Wave type (width 30mm)

Fig. 2. Shapes of heat transfer plate
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Fig. 3. Flow direction of cold side and hot side

Table 1. Specifications of heat exchanger(mm)

Size Type Heigh Width Aspect ratio
Rectangular
15(H) (no fin)
*
360(W) Rectangular 15 15 1
* Triangle 15 1
360(L) Wave
(with. fin) 75,1530 | 05 1,2

Table 2. Analysis condition on uniform flow model

Cold side Hot side
Flow rate (Ipm) 15, 30, 50 15, 30, 50
Temperature( C) 10 25

Table 3. Properties on SUS 304 and water

Stainless
steel (304) Water
Density(kg/m’) 7854 998
Viscosity(kg/m-s) 8.9E-4
Specific heat
capacity (J/kg-K) ) 4181
Thermal conductivity
(W/m-K) 60.5 0.6069
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Fig. 8. Heat transfer coefficients under uniform flow model
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