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+ Thermal characteristic of turbulent rib-grooved channels flows
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+ Heat transfer and fluid flow analysis of artificially roughened ducts having rib and groove roughness
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+ Heat transfer enhancement in a plate heat exchanger with rib roughened surface
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square duct with ribbed internal surfaces
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s Analysis of turbulent heat transfer and fluid flow in channels with various ribbed internal surfaces
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+ Enhancement heat transfer charactristics in the channel with trapezoidal rib groove using nano fluids



Hlodilais Wlxbw olod cwadd SO -Y-1Y-)

Ao o lis |y Sodilass Slas i JSl coled oy S

u2 f—

5/}0 S Olrdo oo IS 5/34’/: AA-T_ISCs

Syrge o il 5 faidea Pe JUIS Jsb 5 iaslen T+ o domio 5 JUS o0 5 JUS olasin
Slg Voo lade a4 b 9 Vb o)lps (69, Sl ()l 5L Gliee g wdbioo fo e Vo ldazmin (o)

ogber Jloel @ye o
tewad JBOl plod (gl sy 9 Wyl > JUG! oyl 3o oy 92 -Y-1Y-Y

Adwdid i liee > o all o i 050 dwdid e cens g il sae  ooiw Hlael IS
Wbly Spo3i Ve e @l 0500 e slalie az j2 g aibige SRl Altis o ploj e il X
Al ooyl e dwaid bzl 4 anld oull g ouls J> 5045 alius



a00

TT T [ T T T T [T T T T [T T T T [ T T T T [ T T T T[T T T 1]

400 — =

r “—a a i

. L i

3 L i

g 30[:'_— .

sz F 1

T C ]
o

w 200 -

2 ]

100 — —

_I 11 I | I T | I L1 1 1 I 11 1 | I | I T | I L1 1 | I | I T | I_

50000 FROCD 100000 125000 150000 175000 200000
Mesh Face

i S S Gl b s o i jLtel O3 S

Ol &5 w03 0 (LaS (pwain JS& elgil sl jodan) Jlade s 1) Sl oo 5 S8 loges
Olee y23 JSb 4y az g5 b ol so pos Gidn Zpgd Gidn > o) lez Gide > sl Gide awaie o)l > L]
il oo Blo amias plp VoVY gl s o)l Jla]

_| 1 I 1 1 T T I T T T T I T T T 1 I 1 |_

as0 |- .

anof -

_or )

s [ j

=) = i

E | _

2 0 -

= F )

- [ ]

5 ..ol N

- 300 B i

- —— TrptReTrpl |

B L B O 7

B e TriapR-Trapt s T

250 __ —— 'I‘:I'Ij'plll-'l'l'r:.pﬂl'..: —_

B . el LU ]

_| 1 I 1 1 ] ] l ] ] ] ] ' ] ] ] 1 l 1 |_
20015050 20000 30000 40000

Revnolds number

Gty ode e Sdwlioue Glico ooy o i Fo- T ISCE



Ao oo Hlis |y aman gladilais &jglxe (o Jlow S oo (58lS 5 S

Trap. Rib-Trap.+ Groove

Trap.+ Rib-Trap.+ Groove Trap.- Rib-Trap. Groove
Tlae p 5 Slmio &jglmo jo Jlow Sy )50 (o F)-F JSCS

iz Gla Sl b JUI jo slbals oyl JUasl agdllae -Y-1Y

b oo 25 llae a5 0l o ), g LTAYMAZ BT 31 ) 5,90 Guies

350 Sl g 09500 3)ly by 9 Vb aio p eyt 2 Dl PV Rl glge amio 4 0l (5> LA
abloe plp gloe axbo ahafie maw b e alais o (65l Slals

w)ﬁs))}.omw' . G‘UM o AP-1 IS



iglge Ol g JUK owain S -V-1Y-)

Padlioe py Gilhe (ow)p 050 JUB S

’7& X1 X X — P2|_|
O -

/\/r\l

L >

Plexiglass

TEST SECTION

|
|
|
|
|
|

rTTTT

Plexiglass

Fiber legs
s 50 JU 5 zlao Slmdo pwdin JKG: FY-T ISCE

Pass oo lid |y Zlge sloamias awain 5y ISS

A ( et o) (EW

ol codi 0,8 Oldo slodillis olad pwdin S5 FI-T JSS




Cablb o g Jene Billae a5 0 a0 sldawais ol
)‘éda";b'é Slas R O ol.u‘ :Y-Y Jj\»

Geometric configuration of corrugated walls (unit mm).

f f 5 a b
1 50 10 5 7.5
2 22/60 15 5 7.5
3 27 10 5 7.5
4 0 17.32 5 5

w2l oo o g Oyl JWS! Glie (owyp -T-IYV-Y

o £, Gl jen; vue e p sbals Ol sl o o g cdl sae polas ;S

b (29 (993 Call g e yoo Gial38l o a5 Wb jralS 6,5 Sloras (e alold ax jo col 0oy g 3
sae il Jhw oo iolidl S a4 pimmen wb oo (il o] sbals copo g el jlade
G522y 2 J Gillae (1> LS gl 5wl oo (a8l oa Jaiie o)l Jlansl lade (Galss,

3l
160 80
& x ¥
120 I;“ 60 . x x X%
2 80 g 5 3 40 o
I-‘ * ..-l'
.-:=!=! - . .l:::.“,n&
40 g 144 20 T o4 as .
P e mnense » v ==
{] oo e R F * .Il'|=5mr.— 0 IHiicr'lm]
0 3000 6000 9000 0 3000 6000 a000
Re Re
Slrdo o alols £lyil ol swdin K5 floil sl jlan, ode o o Sl o oy FO-T ISS
200 80 -
160 x vt
. ' — 60 x
< * < .
o 120 x = [ x
‘E x = ' “‘E‘ 40 a amt®
- B
S 80 T 2 o 8 ® %l laassal
K = u ::l ‘ £ 3p S 4 aiv o aie by Y7 o w .
40 g HA ..
O L ] L] - U
0 3000 6000 9000 0 3000 6000 9000
Re Re

O ols £l sl o S5 il (li jlsy ode (ol &)l JULT g8 Gline (o0 FET S
oo



slralr Ol JEl c o 5 ol Jlaie wly Gl Sl alo> a5l az o 05 la loges 3o

Bl o Ll

L Gl Jowe JUB o 5Lid cédl g glbals Ol JUS! soue owyp -T-1F
1S Heo Olxao

G dyely e 4o il p) il aSail e o, Sen 4 Yasar Isamoglu’ ot i .
9D ) ro & e ob 9 S PR o

S99 Wojlgs (g9, Suia) pae bbb g abb o CHESs (509,9 ey dbl oo 4z 0 Ve ol owate
bl oo awain l (Sled pj JSb abb oo 630 ST Jlew g 0,00

5=27.47 mm

The mesh

Solution domain

L g &l o JUH ol jso a2 T —1F-)

Lo iala 6l JJog0d rowins o 45wl oo slbals &> Jinl oy lade ) JSi
o SR )IPF e ) e S JR- 25
b e o)l 4 Jlow iS5k ol p Hlade S las g ol s

+ Numerical investigation of convective heat transfer and pressure drop in a corrugated heat exchanger

channel
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+ Numerical simulation of fluid flow and heat transfer characteristics in channel with v corrugated
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+ Turbulent flow and convective heat transfer in a wavy wall channel
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+ Numerical investigation of heat transfer and fluid flow characteristics inside a wavy channel
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+ The investigation of groove geometry effect on heat transfer for internally grooved tubes
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+ Effect of nano particle shapes on the heat transfer enhancement in a wavy channel with different

phase shifts
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+ optimization of flow and heat transfer characters for chevron surfaces
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Abstract:

With many industries shrinking today, the need to maximize the heat transfer coefficient is felt.
Surface roughening causes turbulence of the flow and consequently an increase in the heat
transfer coefficient. Ripple surface heat transfer is one of the ways to increase the thermal
performance of the system. Ripple surface reduces smooth fluid substrates and converts fluid
to turbulent and increases heat transfer rate. This surface roughness is used to cool and increase
the heat transfer coefficient of the nuclear reactor, turbine blades and electronic equipment.
The purpose of this project is to obtain the optimum geometry for triangular and bootstrap
wavy plate and to investigate the effect of fluid velocity and phase difference and the variation
of wavy plate distance on heat transfer parameters and to compare numerical and experimental
results. In this research, in order to solve the equations governing the flow and temperature
field, the numerical method with simple algorithm is used. The turbulence model used in this
study is k.. The numerical results for fluid flow with Reynolds number are 3000 to 50,000.

Keywords:
Heat transfer , friction factor , thermal efficiency factor , nusselt , Reynolds , turbulance
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