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Abstract

A laminar boundary layer analysis 1is presented to study numerically the
influences of the uniform blowing/suction flow on the forced convection flow about
an 1sothermal wedge in a hybrid nanofluid. The hybrid nanoparticle that is
considered in this paper is the composite nanoparticles of alumina (Al:0s) and
copper (Cu) and suspended in the water (the base fluid with the Prandtl number Pr
= 6.2) to form Al:0s-Cu/water hybrid nanofluid. Keller box method (KBM) is adopted
to solve the transformed non-similarity equations. The solutions which are obtained
from numerical computation are compared with known results from open literature
and found to be in good agreement. The wedge angle parameter m, the blowing/suction
parameter & and the volume fraction of Al:0; and Cu nanoparticles ¢ and ¢, on
the dimensionless velocity profiles, the dimensionless temperature profiles, the
local skin-friction coefficient and the local Nusselt number are graphically and
tabularly presented. The physical aspects of the problem are discussed in details.
The Taguchi experimental method i1s used instead of the single factor experiment to
find the maximum value.

Keywords : numerical simulation, uniform blowing/suction flow, forced convection,
1sothermal wedge, hybrid nanofluid, Taguchi experimental method
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-6'(0,0)
Pr
Watanabe [6] Present results

0.3 0.31967 0.31945
0.73 0.44730 0.44730

1 0.50198 0.50198

7 0.99634 0.99634

10 1.12618 1.12618

15 1.29360 1.29359

# 4. Comparison of f"(£,0) and —6'(£,0) for various values of & with Pr=0.73, m=0.0909,

¢ =¢,=0.

£”(0,0) -6'(0,0)
s Watanabe Present Watanabe Present
[6] results [6] results
0.5 1.28787 1.28788 0.91425 0.91426
0.2 0.88709 0.88710 0.62013 0.62014
0 0.65498 0.65498 0.44370 0.44370
-0.2 0.45823 0.45823 0.29793 0.29794
-0.5 0.24317 0.24317 0.12899 0.12899




#. 5. Comparison of f"(0,0) for various values of m with Pr=0.73, £=0, ¢ =¢,=0.

f"(0,0)

m Watanabe | Kumari et al. | Ganapathirao | Yacob et al. Hagq et al. Present
[6] [9] etal. [11] [21] [25] results

0 0.46960 0.46975 0.46972 0.46960 0.46982 0.46960
0.0141 0.50461 0.50472 0.50481 — 0.50495 0.50461
0.0435 0.56898 0.56904 0.56890 — 0.56944 0.56898
0.0909 0.65498 0.65501 0.65493 0.65499 0.66433 0.65498
0.1429 0.73200 0.73202 0.73196 — 0.73670 0.73200
0.2000 0.80213 0.80214 0.80215 0.80213 0.80602 0.80213
0.3333 0.92765 0.92766 0.92767 0.92768 0.92905 0.92765
0.5 — — — 1.03890 — 1.03890

1 — — — 1.23259 1.23284 1.23259

# 6. Comparison of —#'(0,0) for various values of m with Pr=0.73, £=0, ¢ =¢,=0.

—-6'(0,0)
m Watanabe Ibrahim et al. Amar et al. Hagq et al. Present
[6] [22] [23] [25] results
0 0.42015 0.42016 0.4212 0.42151 0.42015
0.0141 0.42578 0.42578 0.4268 0.42876 0.42578
0.0435 0.43548 0.43548 0.4363 0.43641 0.43548
0.0909 0.44730 0.44730 0.4713 0.47211 0.44730
0.1429 0.45693 0.45694 0.4789 0.47923 0.45693
0.2000 0.46503 0.46503 0.4855 0.48645 0.46503
0.3333 0.47814 0.47814 0.4966 0.49733 0.47814
0.5 — — — — 0.48848
1 — — 0.5196 0.52663 0.50418
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% 7. Comparison of 0.5C, Re’? and Nu,/Re’? for various values of (a) ¢, (@¢,=0)and (b) ¢,

(¢ =0) with Pr=6.2, m=0, £=0.

0.5C, Re’? Nu, /Re’:
@ ¢
(p,=0) Ahmad et al. Present Ahmad et al. Present
[20] results [20] results
0.0 0.3321 0.3321 0.6201 0.6201
0.01 0.3412 0.3412 — 0.6318
0.02 0.3506 0.3506 — 0.6435
0.1 0.4316 0.4316 — 0.7370
0.2 0.5545 0.5545 — 0.8550
0.5C, Re’? Nu, /Re’
(®) o,
(9, =0) Ahmad et al. Present Ahmad et al. Present
[20] results [20] results
0.0 0.3321 0.3321 0.6201 0.6201
0.01 0.3494 0.3494 — 0.6374
0.02 0.3667 0.3667 — 0.6544
0.1 0.5076 0.5076 — 0.7850
0.2 0.7066 0.7066 — 0.9435
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