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EVALUATION OF THE HEAT TRANSFER FROM DIFFERENT PATTERN 
GEOMETRIES IN THE CHANNEL DEPENDING ON THE NUMBER OF JET 

INLET

ABSTRACT

Within the scope of the green economy, where sustainable development and nature are also 
taken into account, the efficient and economical use of energy is becoming more important than 
ever, as well as the way of obtaining energy. However, the rapid development of technology 
has enabled users to have high-capacity devices in small sizes. However, this progress in 
technology has revealed the problem of heating in devices and equipment and, as a result, 
exceeding reliable temperature limits. It will be inevitable result to encounter deformations and 
deterioration problems as a result of slowing down in the processing speed and thermal stresses 
occurring in the advancing processes in devices that exceed the temperature limits. The 
impinging jet technique is a high-performance cooling technology for microchips, which are 
the basic elements of computer systems and have the capacity to generate high heat in small 
volumes. In this study, heat transfer from copper plate surfaces with triangular and straight 
semi-circular patterns was numerically investigated using three air jet flows with an inlet width 
of 0.75Dh. Numerical calculations were carried out by solving energy and Navier-Stokes 
equations in steady and three-dimensional by using the Ansys-Fluent computer program with 
the k- del. The upper and lower surfaces of the channels are adiabatic and a 
constant heat flux of 1000 W/m2 was applied to the patterned surfaces. While the Re number 
range determined for the study is 4000-10000; the distance between the jet and the plate (H/Dh)
is 3, 6 and 10. The results of the study were compared with the numerical and experimental 
results of the study in the literature and it was seen that they were compatible with each other. 
The results were presented as the mean Nu number and the variation of the surface temperature 
for each patterned surface. Streamline and temperature contour distributions of the jet flow 
along the channel at 0.75Dh jet inlet width and H/Dh=3 and 6 ratios were evaluated for both 
patterned surfaces. It was determined that the average Nusselt number (Num) value of the 
triangular model surfaces for H/Dh=3 at Re=4000 was 351.61% higher than that of the straight 
semi-circular model surfaces.

Keywords: Jet Entrance Width, Impingement Air Jet, Patterned Surface, Heat Transfer
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Re=4000-
Num

Re=6000-
Num

Re=8000-
Num

Re=10000-Num

578142 11,65 17,84 21,35 26,85
1287249 16,12 22,61 28,85 34,93
1684571 16,11 22,61 28,85 34,93

Re=4000-
Num

Re=6000-
Num

Re=8000-
Num

Re=10000-Num

624574 3,42 4,24 4,84 5,21
1100186 3,66 4,33 4,92 5,24
1742403 3,67 4,33 4,92 5,24
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h ) ve Ortalama
m)

H/Dh=3 H/Dh=6 H/Dh=10
T (K) Num T (K) Num T (K) Num

Re=4000 312,17 16,8 311,3 12,01 310,77 10,06
Re=6000 311,47 23,75 310,85 16,76 310,51 13,96
Re=8000 311,11 30,22 310,63 21,32 310,37 17,69
Re=10000 310,88 36,73 310,5 25,39 310,29 21,54

Model 
H/Dh=3 H/Dh=6 H/Dh=10

T (K) Num T (K) Num T (K) Num

Re=4000 311,95 3,72 311,42 3,17 310,72 2,99
Re=6000 311,25 4,4 310,88 3,69 310,48 3,4
Re=8000 310,89 4,97 310,65 4,17 310,35 3,8
Re=10000 310,69 5,48 310,53 4,54 310,27 4,15
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