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Schematic configuration of experimental apparatus, 1) voltage selector,
(35 V/70V], 2} fuse, 3) main switch, 4) 4-35V power and t1 {H351B), 5} 5-70V
power and t1 (H351A), (H351C), (H351D}, &) pressure connection, 7) duct air £2 socket,
B) heather voltage control, 9) intake depletion tapping, 10) manometer 0 to
100 mm Hy0, 11) heat exchanger carrier position, 12) manometer 0 to 20 mm H,0,
13) fan speed control, 14) sensor and temperature input
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1. Channel Entrance 5. AC Power Supply 9. Inclined Pressure Manometer
2. Test Section 6. Hot Wire Anemometer 10. Speed Regulator

3. Channel Exit 7. K-type Thermocouples 11. Pin Fin Array

4. Blower 8. Thermofoil Heater
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Flow Channel

Adiabatic Wall Pin Fin Array

Symmetric Boundary
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! Computational fluid dynamics Or CFD
2 Lewis Fry Richardson

® Stress distribution

* Relaxation

> Iteration
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! Turbo machinery
2 Diffusers

® Lift coefficient

* Drag coefficient

Al
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https://fa.wikipedia.org/w/index.php?title=%D8%AD%D9%84_%D8%B9%D8%AF%D8%AF%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%DB%8C%DA%A9%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D9%86%D9%88%2B%D8%A7%D8%B2%2B%D8%B7%D8%B1%DB%8C%D9%82%2B%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA%2B%DA%A9%D8%B1%D8%AF%D9%86%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D8%AC%D8%AF%DB%8C%D8%AF
https://fa.wikipedia.org/w/index.php?title=%D8%AD%D9%84_%D8%B9%D8%AF%D8%AF%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%DB%8C%DA%A9%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D9%86%D9%88%2B%D8%A7%D8%B2%2B%D8%B7%D8%B1%DB%8C%D9%82%2B%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA%2B%DA%A9%D8%B1%D8%AF%D9%86%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D8%AC%D8%AF%DB%8C%D8%AF
https://fa.wikipedia.org/w/index.php?title=%D8%AD%D9%84_%D8%B9%D8%AF%D8%AF%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%DB%8C%DA%A9%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D9%86%D9%88%2B%D8%A7%D8%B2%2B%D8%B7%D8%B1%DB%8C%D9%82%2B%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA%2B%DA%A9%D8%B1%D8%AF%D9%86%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D8%AC%D8%AF%DB%8C%D8%AF
https://fa.wikipedia.org/w/index.php?title=%D8%B4%D8%B1%D8%A7%DB%8C%D8%B7_%D9%85%D8%B1%D8%B2%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%DB%8C%DA%A9%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D9%86%D9%88%2B%D8%A7%D8%B2%2B%D8%B7%D8%B1%DB%8C%D9%82%2B%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA%2B%DA%A9%D8%B1%D8%AF%D9%86%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D8%AC%D8%AF%DB%8C%D8%AF
https://fa.wikipedia.org/wiki/%D8%AF%D8%B3%D8%AA%DA%AF%D8%A7%D9%87_%D9%85%D8%B9%D8%A7%D8%AF%D9%84%D8%A7%D8%AA_%D8%AE%D8%B7%DB%8C
https://fa.wikipedia.org/wiki/%D8%B3%D8%B1%D8%B9%D8%AA
https://fa.wikipedia.org/wiki/%D9%81%D8%B4%D8%A7%D8%B1
https://fa.wikipedia.org/wiki/%D8%AF%D9%85%D8%A7
https://fa.wikipedia.org/wiki/%D9%BE%D8%B3%D8%A7
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! Convection terms
2 Diffusion terms

% Source terms

* Transient terms
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! Pre-processing

% Processing

% Post-processing

* Grid generation

® Numerical methods

® Solver

" Visualization Or Data reduction

® Navier-Stokes

® Turbulence

19 Einite Element Method Or FEM
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! Finite Difference Method Or FDM
2 Spectral methods
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! Ansys

2 Abaqus

¥ Comsol

* Taylor series

® Partial Differential Equation Or PDE
® Fast Fourier transform Or FFT

” Chebyshev polynomials
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https://fa.wikipedia.org/wiki/%D9%85%D8%B9%D8%A7%D8%AF%D9%84%D8%A7%D8%AA_%D8%AF%DB%8C%D9%81%D8%B1%D8%A7%D9%86%D8%B3%DB%8C%D9%84
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https://fa.wikipedia.org/w/index.php?title=%D8%AF%D8%A7%D9%85%D9%86%D9%87%E2%80%8C%D9%87%D8%A7%DB%8C_%D8%AA%D9%86%D8%A7%D9%88%D8%A8%DB%8C&action=edit&redlink=1&preload=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%B3%D8%AA%D8%AE%D9%88%D8%A7%D9%86%E2%80%8C%D8%A8%D9%86%D8%AF%DB%8C&editintro=%D8%A7%D9%84%DA%AF%D9%88%3A%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2F%D8%A7%D8%AF%DB%8C%D8%AA%E2%80%8C%D9%86%D9%88%D8%AA%DB%8C%D8%B3&summary=%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%2B%DB%8C%DA%A9%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D9%86%D9%88%2B%D8%A7%D8%B2%2B%D8%B7%D8%B1%DB%8C%D9%82%2B%D8%A7%DB%8C%D8%AC%D8%A7%D8%AF%DA%AF%D8%B1&nosummary=&prefix=&minor=&create=%D8%AF%D8%B1%D8%B3%D8%AA%2B%DA%A9%D8%B1%D8%AF%D9%86%2B%D9%85%D9%82%D8%A7%D9%84%D9%87%2B%D8%AC%D8%AF%DB%8C%D8%AF
https://fa.wikipedia.org/wiki/%D8%A8%D8%B9%D8%AF
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D9%85%DA%A9%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D9%85%D8%B9%D8%A7%D8%AF%D9%84%D8%A7%D8%AA_%D8%AF%DB%8C%D9%81%D8%B1%D8%A7%D9%86%D8%B3%DB%8C%D9%84_%D9%BE%D8%A7%D8%B1%D9%87%E2%80%8C%D8%A7%DB%8C
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Abstract: in this thesis, enhancement of Heat transfer in a two dimensional

channel with infinite depth is investigate numegically. Two symmetric and isothermal
parallel plates are considered as heat sources of the channel. Nano fluid, as the operating
fluid, enters the channel with uniform velocity profile and specific temperature. The
governing continuity, momentum and energy equations for laminar flow are derived and
districted using a Finite Volume (FV) Method, applying First order Upwind Difference
Skip (FUDS), and solved with SIMPLE algorithm. Nano fluid is assumed to be at two
phase mixture model. A detailed study is conducted to highlight the influence of DA
number and Nano particles’ volume fraction. The results indicate that using Nano fluid
conclude Nu number enhancement by pressure gradient as well as Nano particles’
volume fraction increments simultaneously. Also channel is fully filled with the
Aluminum’s metal foam as the porous medium in order to enhance Nu number. Darcy-
Brinkman equation is employed for porous medium. results reveal that also presence
of porous medium modify Nu but unfavorably conducted to noticeably higher
pressure gradient. Result addressing the increasing Nu and pressure gradient are
conclude to reduction of Da number. Finally combination of Nano fluid and porous
medium is recommended to optimize Nu and pressure gradient.it can be concluded that
to achieve optimum results and avoiding higher pressure gradient, it is necessary to set

select appropriate DA number
Keywords: numerical study, two dimensional channel, laminar flow, isothermal

parallel plates channel, Nano fluid, two phase mixture model, porous medium.
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