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DIVERGENCE DEGREE FROM THE CRITICAL INCLINATION ANGLE EFFECTING THE
MIXED FREE AND FORCED CONVECTION
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ABSTRACT

Effects of inclination angles are studied in a sun power collector for heating water for several flow rates in a
range of (4 - 8 g/s). The mixed free and forced convection effects are seen at all inclination angles .The
increase in Nusselt Number (Nu) in the increasing direction of Ra*/Re” is the indication of natural convection
dominating in the mixed convection.The increase in Nusselt Number (Nu), together with the increase in Re
(>127), in the decreasing direction of Ra*/Re” is the indication of forced convection dominating in the mixed
convection. For 33° and 45° inclinations, there are large diverging A6 inclinations from critical 6* inclination
angles and there are separate Nu values for different mass flow rates. Heating ranges at these angles are
small, tempeiature approaches are small but Nu numbers are great. For 17° and 29° inclination angles there
are small A6 divergencies from 6* inclination angles. There are small heat losses, large temperature
approaches, greate turbulences as the consequence of secondary motions but small Nu numbers which are
close to each other for all flow rates. The maximum Nu numbers are reached at 33° inclination angle are kept
constant until 45° inclination (Figure 4).
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BIiRLESIiK ZORLANMIS VE DOGAL DOLANIMLA ISI AKTARIMLARINA KRITiK EGILME
ACISINDAN SAPMALARIN ETKIiSi

OZET

Su 1sitan bir giines enerjisi toplayicisinda, cesitli akis hizlarinda (4-8g/s) egilme agisinin etkileri arastirildi.
Biitiin egilme acilarinda dogal ve zorlanmus akimlarin birlesik etkileri goriildii. Ra* /Re” degerlerinin artis.
yoniinde Nu sayilarinin da artiyor olmasi, birlesik 1s1 aktarimi iginde dogal dolagimla 1sa aktarimi etkisinin
daha baskin oldugunun gostergesidir. Ra* /Re’ degerlerinin azaldigi yonde Nu ve Re (>127) sayilarinin
artmasi ise birlesik 1s1 aktarimi i¢inde zorlanmis akimla isi aktariminin daha baskin oldugunun gostergesidir.
33° ve 45° lik egilme agilarinda, deney yapilan tarihlerden dolay:r giines 1sinlarini dik alacak kritik ©*
acilarindan biiylik AO sapmalari olmustur. Gene bu kosullarda biitiin akis hizlarinda 1sinma araliklart kiigiik,
sicaklik yaklasimlar kii¢iik fakat Nu sayilar1 biiyiiktiir ve her akis hizi igin birbirinden farkhidir. 17° ve 29°
lik egilme agilarinda biitiin akis hizlart i¢in, 6* kritik a¢isindan A6 sapmalari kiigiik, 151n yansimalart ve 1s1
kayiplar1 kiiciik, sicaklik yaklagimlar biiyilik fakat Nu sayilari birbirine yakin ve kiigiiktiir. En yiliksek Nu
sayilaria 33° de ulagilmakta ve 45° ye kadar sabit kalmaktadirlar (Sekil 4).
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