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ANALYSIS OF THE COOLING PERFORMANCE OF MODEL SURFACES IN 
CROSS-FLOW-IMPINGING JET CHANNELS USING AG-WATER NANOFLUID 

ACCORDING TO THE CHANGE OF FIN LENGTH

ABSTRACT

Sustainability is a widely used term today, where global climate change is felt more and clean 
energy production gains importance. The origin of this term is the efficient and economical use 
of existing energy and not consuming the resources necessary for the needs of future 
generations. In this context, while its dimensions are getting smaller with technological 
progress; the cooling of electronic devices with heating problems is a necessary condition in 
terms of sustainability. The application of cross flow and impinging jet cooling method together 
instead of a single cooling method creates a high-performance situation that increases heat 
transfer. In this study, heat transfer, which is one of the trapezoidal and ribbed models, was 
numerically investigated using water and Ag-Water nanofluids in H=4D height channels with 
cross flow-impinging jet flow with 45o and 90o angled fins. The fins are located at a constant 
N=2D distance from the impinging jet inlet to the channel; fin lengths are taken as K=D and 
K=2D. Numerical research was carried out by solving energy and Navier-Stokes equations with 
the k- -Fluent program, in three dimensional and steady.
While the upper and lower surfaces of the fin and channel are adiabatic; a constant heat flux of 
1000 W/m2 was applied to the model surfaces. The Reynolds number range studied for fluids 
is 7000-11000. Thermophysical properties of Ag-Water nanofluid with 2% volumetric 
concentration were obtained with the help of equations found in the literature. The results of 
the study were compared with the correlation obtained as a result of the experimental study in 
the literature and the results were found to be compatible. The results were analyzed as 
variations in the mean Nu number depending on the fin length for each trapezoidal and ribbed 
pattern surface in the channels. In addition, velocity-streamline and temperature contour 
distributions of Ag-Water nanofluid were visualized for different fin angles and lengths of 
Re=11000. The mean Nu number (Nuo) and model surface temperature values (To) were 
investigated comparatively when the Reynolds number was 11000, K=D, K=2D, and water and 
Ag-Water nanofluids were used for all model surfaces in the channels. It was found that the No

value increased by 89.28% and 117.39% on the trapezoidal and ribbed model surfaces, 
respectively, in the 90o angled and K=2D fin length channel at Re=11000, compared to the 
finless and water-fluid channel for Ag-Water nanofluid.

Keywords: Cross flow-Impinging jet flow, Nanofluid, Ag-Water, Fin Length
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Tablo 1. oC)

Su Ag
Ag-Su

k (W/mK) 0,6172 429 0,650
3) 995,8 10500 1188,235

cp (J/kgK) 4178,4 235 3484,43
2) 803,4x10-6 - 0,00105315
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K=D, H=4D Re=7000 Re=11000
Yamuk 
Model Model 

Yamuk 
Model Model 

Su Nuo 85,866 81,795 115,895 112,629
45o Su Nuo 91,428 90,353 122,498 123,317
90o Su Nuo 101,349 104,638 133,069 140,313

Ag-Su Nuo 87,726 83,622 118,121 114,874
45o Ag-Su Nuo 93,396 92,879 125,294 126,487
90o Ag-Su Nuo 103,447 105,609 135,422 141,304

Su To (K) 306,680 306,685 305,328 305,324
45o Su To (K) 306,416 306,122 305,151 304,950
90o Su To (K) 305,897 305,503 304,873 304,552

Ag-Su To (K) 306,406 306,408 305,153 305,147
45o Ag-Su To (K) 306,161 305,817 304,961 304,760
90o Ag-Su To (K) 305,680 305,302 304,733 304,426

K=2D, H=4D Re=7000 Re=11000
Yamuk 
Model Model

Yamuk 
Model Model

Su Nuo 85,866 81,795 115,895 112,629
45o Su Nuo 101,911 105,713 133,958 141,751
90o Su Nuo 174,217 197,566 216,454 241,049

Ag-Su Nuo 87,726 83,622 118,121 114,874
45o Ag-Su Nuo 104,023 107,322 136,302 143,335
90o Ag-Su Nuo 177,071 202,079 219,373 244,846

Su To (K) 306,680 306,685 305,328 305,324
45o Su To (K) 305,929 305,441 304,886 304,512
90o Su To (K) 304,025 303,854 303,644 303,542

Ag-Su To (K) 306,406 306,408 305,153 305,147
45o Ag-Su To (K) 305,711 305,276 304,744 304,408
90o Ag-Su To (K) 303,944 303,776 303,594 303,495
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