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A Study on Heat Transfer and Pressure Drop Characteristics according
to Block Size and Turbulence Generator’s Placement in a Horizontal
Channel
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Abstract Recently, as the semiconductor integration technology due to miniaturization and high density of electronic
equipment have developed, it is importantly recognized the application of thermal control system in order to release
inner heat generated from chips, modules, In this study, we considered the heat transfer and pressure drop
characteristics in a horizontal channel with four blocks using k- SST turbulence model During CFD (Computational
Fluid Dynamics) analysis, the parameters applied block width, block height, heat source and turbulence generator
placement etc. As the boundary conditions of analysis, the channel inlet temperature and flow velocity were
respectively 300 K and 3.84 m/s, the heat flux was 358 W/m'. As a result, the heat transfer performance was
decreased as the block width ratio (w/h) was increased, while it was increased as the block height ratio (h/w) was
increased. In addition, as the arrangement of heat source size was increased to high heat flux from low heat flux,
it was influenced by heat source size and the heat transfer coefficient showed a tendency to increase, When the
turbulence generator was installed in the upper part of block No. 1 position the closely to the channel entrance, the
heat transfer characteristics was greatly influenced on the whole of four heating blocks. and in oder to consider the
pressure drop characteristics, we are able to select the most appropriate turbulence generator’s position.
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Table 1. Applied specifications of horizontal channel

Specification
Parts item
Case 1 Case 2 Case 3 Case 4
Block width, 10, 15,
w (mm) 20, 25 10 10 10
Block height, 5, 10,
h (mm) 10 15, 20 10 10
Block spacing, 20 20 20 20
s (mm)
Channel
height, H 50 50 50 50
(mm)
block width 1.0, 1.5,
ratio, w/h 2.0, 2.5
block height 0.5, 1.0,
ratio, h/w 1.5, 2.0
Heat flux ~
9 358 358 200 358
(W/m~) 250
Installed No.1,
position of 23 4
T/generator >
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Table 2. Quality of mesh

Type Quad only
Initial cells 25,000
Orthogonal Quality 1 (min)
Skewness 0 (Max.)
Aspect Ratio 1 (Max.)
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Table 3. Physical properties of air and wall

Properties Item Value
Density, p (kg/m®) 1.225
Specific heat, 1,006
Air C, (J/kg'K) '
(at 300K) Viscosity, 11 (kg/m's) 1.789 < 10°°
Thermal conductivity, 0,004
k (W/mK) '
Density, p (kg/m®) 7817
Specific heat,
Wall 5555.6
C (J/kg'K ’
(Stainless) P ( /kg )
Thermal conductivity, 163
kE (W/mK) ’
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Fig. 2. Heat transfer characteristics according to block
position in horizontal channel
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(d) Block height ratio, h/w=2.0
Fig. 6. Flow field characteristics according to block
height ratio
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