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Abstract

An experimental investigation is carried out to see the local heat transfer characteristics of a

rotating heated flat plate surface with constant heat flux when a normal water jet is impinging

on this surface.

The effects of jet Reynolds number, rotating Reynolds number are investigated while the

distance between the nozzle and the flat plate is set fixed.

As a result, correlations to relate the local Nusselt number to the local rotational Reynolds

number, jet Prandtl number and the dimensionless radial position are presented.

Nomenclature :

A :

= T = U

b |

-8 vZ3ZTRR
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flat plate area exposed to impinging
jet(m?)

: jet area(m?)

. thickness of heated flat plate(m)

. specific heat at constant pressure(J/Kg-C)

. jet nozzle diameter(m)

. acceleration of gravity(m/s?)

. nozzle to impinging flat plate distance(m)

: local convective heat transfer coef-

ficient{W/m2-C)

. average convective heat transfer coef-

ficient({W/m2-C)

: ampere(A)

. thermal conductivity of test fluid(W/m-C)

: thermal conductivity of flat plate(W/m-C)

: mass flow rate(Kg/s)"

: mass of test fluid(Kg)

. revolution per minute of flat plate(rpm)
: pressure(pa)

. heat flux(W/m2)

: radial coordinate

: radius of rotating flat plate(m)

. time(s)

Tw: wall temperature of heated flat plate(C)
Tr : fluid temperature(C)

V : volt(V)

Vo: jet velocity(nozzle outlet velocity)(m/s)
z . height coordinate

Greek Letters:

8 : angle coordinate

p - absolute viscosity of test fluid(N-S/m?)

v . Kinematic viscosity of test fluid(m2/S)

o . density of test fluid(Kg/m3)

@ : angular velocity of rotating flat plate
(rad/S)

Dimensionless Parameters :

Bi=h-b/Ks : Biot number
Nup=h-D/K :local jet Nusselt number

Nup=h -D/K  :average jet Nusselt num-

ber
Nur=h-ro/K : local Nusselt number
Nur=h -ro/K . average Nusselt number

e} %ol 1) A {Solar Energy] Vol. 15, No. 2, 1995
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Pr=u-Cp/K
Rej=Vo-D/v=4M/mu-D : jet Reynolds number
Rer=w-r2/y=2nxN-1r2/60v : local

Reynolds number

: jet Prandtl number
rotational

Rero=w-ro?/u=2xM-ro?/60v : rotational Reyn-
olds number of flat

plate
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Abstract

An experimental investigation 1s carnied out to see the local heat transfer characteristics of a

rotating heated flat plate surface with constant heat flux when a normal water jet is impinging

on this surface.
The effects of jet Reynolds number, rotating Reynolds number are investigated while the

distance between the nozzle and the flat plate is set fixed.

As a result, correlations to relate the local Nusselt number to the local rotational Reynolds

number, jet Prandtl number and the dimensionless radial position are presented.
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