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ABSTRACT

The present work was intended to investigate the turbulent flow
and heat transfer in a rectangular cross section duct with a nozzle in -
between,

The duct, which consists of three parts : the first and the third are
(100 mm), and (30 mm) in height and of aspect ratios (100:10} and
(100:3)  respectively.

The second part (Nozzle) of angle ( 2¢ =3009),

The importance of the present investigation originates from the
widespread  use of nozzle in the industrial applications; for example
turbomachinary and heat exchangers.

It was observed from previous studies of accelerated flow that
the heat transfer coefficients did not increase proportionally with  the
associated acceleration.  so,turbulent promoters  with  shape of round
pipes tricd to increase turbulence intensity and its effect on the local heat
transfer  coefficient.

Tubes made of Stainless Steel in different diameters (9.5, 6, 3)
mm were  used to promote  turbulences. Single or double tubes were
fixed parallel with the surface of the duct at different positions at the
end of the first part of the duct before the entrance of the nozzle. The
experiments  were  done  in two  cases: with, and without turbulent
promoters, and the Reynolds No, ranged from (2.5%10% 1o 5.8%10%.

In order to show the influence of the turbulent promoters on
the flow, and heat transfer coefficients, a comparison was done with

the case of no turbulent promoter. An increase occurred in both heat
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transfer and shear stress by using a single tube fixed horizontally at the
mid section of the duct, and the distance between the center of the tube
and  the nozzle entrance of (30 mm). The maximum average
percentage increases  in heat transfer coefficient, and shear stress was
(6%) and (17%) respectively along the nozzle.

By using a single tube fixed horizontally at various leading
distances, it was found that increasing the leading distance decreased the
improvement in the local heat transfer coefficient,

Double similar tubes in different diameters (9.5, 6, 3) mm, were
fixed horizontally upstream of the nozzle. and the distance between each
tube center and the nozzle entrance was (30 mm) while a distance of
(20 mm) was adjacent from the duct surface.

The Dbest increase n heat transfer cocfficient in the nozzle reached

(25%) while the average percentage increase in shear stress was (10%).
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