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BORULARA GIRiS BOLGESINDEKI
ZAMANA BAGLI LAMINAR AKIS ISI TRANSFERINE
CEVRE SICAKLIGINDAKI PERYODIK DEGIiSiMIiN ETKIiSi

Mecit SiVRIOGLU
Makina Miihendisligi Boliimii, Miihendislik Mimarlik Fakiiltesi, Gazi Universitesi,
ANKARA

OZET

Bir kolokasyon agirlikli kalinti metodu kullanilarak borulara giris bolgesindeki
zamana bagli laminar akig 1s1 tansferine ¢evre sicakligindaki peryodik degisimin
etkisi arastirildi. Cevre sicakligindaki degismeye bagli olarak Nusselt sayisinin,
akiskan y1gin sicakliginin ve duvar sicakliginin gesitli eksenel noktalardaki zamana
bagl dagilimlar1 elde edilerek cesitli dis 1s1 transferi katsayilarma gore egriler
halinde sunuldu. Boyutsuz 1s1 transferi katsayisinin akistaki 1s1 taginimi olaylarina ve
cevre sicakligindaki degisimin 1s1 transferi karakteristiklerinde meydana getirdigi
degismelere etkileri analiz edildi. Sonuglar, dig 1s1 transferi katsayisi arttikga Nusselt
sayisi, akiskan yigin sicakligt ve duvar sicakligindaki zamana bagli peryodik
degisimlerin biiyiidiigiinii gdstermektedir.

Anahtar Kelimeler: Laminar akis, 1s1 transferi, ¢cevre sicakligi

THERMAL ENTRANCE HEAT TRANSFER IN LAMINAR PIPE FLOWS
SUBJECT TO PERIODICALLY VARYING AMBIENT TEMPERATURE

ABSTRACT

A collocation method of weighted residuals is used to investigate the characteristics
of thermal entrance heat transfer in laminar pipe flows subject to periodically
varying ambient temperature. The unsteady axial variations of Nusselt number, bulk
fluid temperature, and wall temperature with the change in ambient temperature are
obtained and are presented graphically for various outside heat transfer coefficients.
The effects of non-dimensional heat transfer coefficient on heat transport processes
in the flow and the effects of the change in ambient temperature on the
corresponding change in heat transfer characteristics are analyzed. The numerical
results show that the periodic changes with time in the Nusselt number, bulk fluid
temperature, and wall temperature become larger as the outside heat transfer
coefficient increases.
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