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Experimental Study on Heat Transfer Characteristics in a Square-Duct Heat

Exchanger Inserted with Angle-Ribbed

> & &1 o o o &2 & 62
ATRIAY KUNIY qn“ﬂs"ﬁﬂ Eg’;ismwuq , WIHAIN WIKRUIIE ¥,

o a7 3 4
WIHAANG AIANTWIYT LAZ FUNE GURIEN!

1 a A A a a o o o &
avirinaluladinieans anznaluladaaawnisn WnAneauNIAMWEaT, 321 DUWINTBaWNMNT
duanziagues dunatiasanys 3aniaawy3 15000
2 a a 4 a o v o
a1 AmnTINeTaIna amdaansumaas aontiinaluladniszasuinanudrgunmnanszi
DUUANBINTI LYANANTZLI NFINWY 10520
3 a Aa A a & a a o a Y o
13T Nalulad3AInTTNATaINe AnEIfINTINMEaTLazinalulad dniinuaumaluladnizasuinsInszuaTIRile
Iewaszeed, na 3 duankeInzWIK §1LnotuY TInIAITEEY 21120
4 a a 4 a P 9 a
12T IMINTTNLATRING ALIFINTTNARATATINDY NAVINNRUNBATANRAS INLLVAASINTN
199 13 6 MUATHFIN 8UNBATNTY FINTATALT 20230
*@a¢ia: E-mail: kppongje@kmitl.ac.th
Qs 1
uneamea
2{ = a [ 1 3 a [ 1
UVIﬂ'J']&IuLﬂuﬂ']iﬂﬂH’]Lﬁdﬂ@ﬂﬂ\?ﬂmﬂﬂﬁ'm:madﬂ’]iﬂ’]ElLﬂﬂ'ﬂ']lliauLLﬂZﬂ'ﬁgiyLaﬂﬂ']']ll(ﬂ% N EW

viaLLaﬂLﬁJﬁﬂumwm?auuuuﬁl,ﬁaslm‘”@ﬁ’a@‘ﬁﬂmﬂﬁﬂ%mﬁmﬁwuluum WNEINNTDITID NNINARDITHLTAN

anuiimeansasnudlavisdluaadaylugaiszning 4000 fiv 25,000 Synlenz(0=30°), pzRadde
AVFITID (BATFIUTEUTNAG, P/H=PR=2), mmgaﬂ%'miamwgwia (@asaIumIdanuwniyina
e/H=BR=0.1,0.15 uaz 0.2) Namsmaadﬁvl@i”ﬁﬂLauaﬂ'wmimﬂmmm%’auslu;mmam"'al,amﬁfalf‘ﬁaﬁl,l,a:m
nIggisanuaulugddidsznauisanu anmsnasaswuiimislaaiuidesiyuazlidaudmdan

o a ' A o a AR L A A o A o
WAzAIUITNBULTANIUGINI NI DN UILIDUNNNIAFN 1 mﬂammammqmm BR=0.2 l#@1n13
AENANUTDULALAINIFULFOANUAUFINGR LANAY BR=0.1 azlddnaussnuznaiansdnama
TOURIAN

U 9
AAN: NMITNUMNANUTAN, LRVNFLTAY, aIUsznauLFIAN Y, ﬂ‘i‘mﬁmﬁmqu
Abstract

This work presents an experimental study on heat transfer and pressure loss characteristics in a

square-duct inserted diagonally with angle-ribbed. The experiments are carried out by varying the airflow

rate in terms of Reynolds number based on the hydraulic diameter of the duct ranging from 4000 to

25,000. The ribs attack angle, (OL=30°) was mounted in tandem, the ribs pitch to duct height ratio or pitch
ratio (P/H=PR=2). The effect of three rib to duct height ratios or blockage ratio (¢/H=BR=0.1, 0.15, 0.2) on

heat transfer and pressure loss in the duct are investigated which presented in terms of Nusselt number
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and friction factor respectively. The experimental result reveals that the insertion of the angle-ribs

provides considerably higher heat transfer and pressure loss values than the smooth duct for all cases.

The rib with BR=0.2 gives the highest heat transfer and pressure loss, but the one at BR=0.1 yields the

maximum thermal enhancement factor.

Keywords: Heat Transfer, Nusselt Number, Friction Factor, Angle-ribbed
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