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ABSTRACT

Heat transfer with the impinging jet technique is an advanced cooling technology with high heat transfer 
characteristics used in cooling devices and equipment that produce excess heat in electronic systems.
By performing the cooling process using the impinging jet technique, it becomes possible to transfer 
more heat from devices with high heat production capacity. In the study, heat transfer and flow structure 
from semi-square and semi-circular model surfaces in channels with 1.25Dh jet inlet width were 
investigated using triple air jet flow. The research was performed numerically with the Ansys-Fluent 
computer program using a steady, three-dimensional, and k- The channel surfaces 
are adiabatic and there is a constant heat flux of 1000 W/m2 only on the model surfaces. While the jet 
Re number range examined was 4000-10000, the distance between the jet and the plate is 3, 6, and 10Dh.
There are seven different model surfaces in both channels, by the channel dimensions. The results of the 
study were compared with the numerical and experimental outputs of the study in the literature and were 
determined to be compatible. The results were given as the mean Nu number and variation of surface 
temperature for each model surface. Velocity-flow and temperature contour distributions of the jet flow 
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along the channel were evaluated for model surfaces with different Re numbers and H/Dh ratios. For 
Re=10000 and H/Dh=3, it was determined that the mean Nu number of the surface with the semi-circular 
model was 33.66% higher than that of the semi-square model. In addition, when H/Dh = 3 to 6 is 
increased for Re = 8000, decreases of 41.89% and 45.18% in the mean Nu numbers were obtained for 
the semi-square and semi-circular models, respectively, on the seventh-row model surface.
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-kare modelli kanalda Nuo

-daire modelli kanalda Nuo

Nuo

Re=4000

Nuo

Re=6000

Nuo

Re=8000

Nuo

Re=10000

895472 11,24 16,74 21,47 26,64

2160782 12,45 17,68 22,78 27,75

2475471 12,44 17,68 22,78 27,74

Nuo

Re=4000

Nuo

Re=6000

Nuo

Re=8000

Nuo

Re=10000

845741 8,41 12,47 13,54 17,47

2213537 9,62 13,25 16,81 20,5

2547104 9,61 13,25 16,81 20,48

- -

- -

ModelModelModel Model ModelModel Model Model ModelModel Model ModelModel Model(a) (b)
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Model
H/Dh=3 H/Dh=6 H/Dh=10

T (K) Nuo T (K) Nuo T (K) Nuo

Re=4000 312,33 9,61 312,22 5,87 311,96 4,83

Re=6000 311,56 13,23 311,49 7,91 311,3 6,47

Re=8000 311,16 16,78 311,11 9,81 310,98 8,01

Re=10000 310,93 20,23 310,89 11,62 310,77 9,52

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

T (K) Nuo T (K) Nuo T (K) Nuo

Re=4000 312,09 12,22 311,94 7,53 311,93 6,23

Re=6000 311,4 17,19 311,33 10,27 311,3 8,58

Re=8000 311,04 22,14 311,01 12,93 310,93 10,88

Re=10000 310,83 27,04 310,76 15,63 310,68 13,2

h -
kare B- -
sergilenmektedir. H/Dh

h durum kanal 
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