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Heat Transfer Enhancement: Pulsatile Flow (Chehroudi)
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The convection heat transfer coefficient can also be increased by inducing pulsating flow by pulse generators
by inducing swirl by inserting a twisted tape into the tube, or by inducing secondary flows by coiling the tube
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Enhancement: Pulsatile Flow (Chehroudi)

The convection heat transfer coefficient can also be increased by inducing pulsating
flow by pulse generators, by inducing swirl by inserting a twisted tape into the tube,
or by inducing secondary flows by coiling the tube.
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Heat Transfer Enhancement: Pulsatile Flow (Chehroudi)

The convection heat transfer coefficient can also be increased by inducing pulsating flow by pulse generators, by inducing swirl by
inserting a twisted tape into the tube, or by inducing secondary flows by coiling the tube.
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Heat Transfer Fnhancement: Pulsatile Flow (Chehroudi)

Ix Tus note, o simple approximate analysis of the |
anstant heat flux boundary condition is presented with the ua-
umption that the fluid cnters the tube with & constant velocity
ad terperature,

For the developed velogity profile, we may write
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From the continuity of flow, it follows
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i O: From empirical equation B

X: From empirical equation A
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Comparison of experimental data with empirical equations (without Oscillations)
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Heat Transfer Enhancement: Pulsatile Flow (Chehroudi)
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Amplitude of Oscillation was 5 mm (with Oscillations)

A\ Tests at 6.25 Hz
O: Tests at 4.16 Hz
X: Test without oscillations
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B. Chehroudi, PhD (B-3)
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Amplitude of Oscillation was 10 mm (with Oscillations)



Heat Transfer Enhancement: Pulsatile Flow (Chehroudi)
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Frequency of Oscillation was 4.16 Hz (with Oscillations)




Heat Transfer Enhancement: Pulsatile Flow (Chehroudi)

i Heat Transfer in the Inlet
i1 lniformly Heated Tube

e

N, BOY!
,ﬁmgnc]ﬂhim

P, 0 = inside radius and diameter of the tube
Pi zy = position coordinates as shown in Fig. 1.
y/R = dimensionless distance from the wall
= 4,0, = velocity and thermal boundary—layer thickness in
Fig.1
= dimensionless velocity boundary-layer thickness
£ = dimensionless thermal boundary Liyer-thickness
= inlel and z-component of velocity
= veloeity putside boundary layer
- [ = dimensionless velocity outside boundary Jayer
b d b = inlet tloid, and wall temporatures N

7
}g = Prundt] number
{8

‘? = Reyvuolds number

¢ = boundary lieat flux

ALteant Professor, Departinent of Applied Mechunies, Teng!
Sabering Cellege, Howrah, Indiy,

‘iribated by the Heat Transfer Division of TuE Asericaw So-
fiar MECEANICAL ENGINEERS, Manuseript received at AZME
lcoters, September 10, 1964,

Ix TH1s note, a simple approximate analysis of the
constant heat flux boundary eondition is presented with the g
sumption that the fluid enters the tube with a constant velocity
and temperature,

For the developed velocity profite, we may write
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For a developing profile, Schiller assumed?
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From the continuity of flow, it follows
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Further, from momentumn considerations, Schiller gives the refa-
tion:
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Fur a temperature solution, the fellowing regions, as in Fig. 1,
are considered separately: Region A, from entrance to distance
z,, where velocity and thermal houndary-layer development s in
progress; llegion B, fram a2, to z, where velocity profile is fully
developed but thermal Loundary-layer development, is still in
progress; and Region C, beyond z, where both velocity and ther-
mud boundary layers are fully developed.

In Region A and Wegion B, the temperature profile for y < §,
may be assumed in the form

b=t 3 ¥y 1Sy y)* 1(y)‘ .
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? L. Schiller, “Dic Entwicklung der laminaren Geschwindig-
Keitsverteilung und  ihre Bedeutung for Zihig-Keitsmessungen'
ZAMM, vol. 2, 1922, pp. HG-100,
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