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Experimental Study on Heat Transfer Characteristics in Square Duct
with Double V-ribbed Tape

A o L4 o] a d a Y 4 %4
DINAY VUPAT *, INTE PINIINOT UASWIHIIN WIHU WA
Teerapat Chompookham'*, Witoon Chingtuaythong’ and Pongjet Promvonge’

WL!TJEITJ?)EJW@FITJHI?@ul!ﬁé‘fﬂ75@8ﬂlll}ﬂ!ﬂ§"3\7ﬂ81’lNﬂ?uli@u ﬂﬂ!&’?ﬁ?fliil/ﬂ7ﬁﬂi 1/177?1’!5]755]1/147@’75?]71/
fmmmmﬂiuiaymsmna ﬂﬂlé‘fﬂ’lﬂh]?ﬁﬂ@ﬁﬂﬁfﬂiﬁl 11%7?Wﬂ7ﬁﬂi7%’ﬂglﬂﬂﬁﬁ75
ﬁ71/79?f73ﬂ9ﬂ55ﬂ!ﬂ58\7ﬁﬁ AULIFINTTURIANT ﬂﬂTUH!%ﬂZM?ﬁUWiwﬂ@ilmﬁ?m?ﬂil!?’lﬁ?f a1mnse1a

*  Correspondent author: teerapat.c@msu.ac.th

UNAnta
y

unanuiihimsAnudmaanssvesnslwanvuilutunazquinsauzmssiomanudon
“lu‘ﬂaﬁmaﬂmmﬁﬂmmuwumﬂmmaﬂ Henadeuiiminaassiiangidndanuiouiinaneii uaz
orimeniuvedlnanadey anusrauildlumsnaassgnisuliaeandesfuaiausdluad (Reynolds
number, Re) HA15EHIN 4,000 D9 25,000 wiuRansuRagalaems gealuludunadey fidaday
mmqw?wiammqwiw?aﬁﬂdauﬁy'umw (b/H, BR) 3 A1 79 0.10, 0.15 118z 0.20, dAdIUscozindgmo
ANugInenIodadIuNad (P/H, PR) 2 @i 1 1az 2, yuileng (a) = 45° HaEdANAT ULLY NI UN TSI
mslua Snfwavesdadiuanugeniudennugenietazdadiuszeziindronnuganononuanyuy
manndeunazanmdsamumsluarzgaimanaaeniefnmmafiumadiomanuiouluziliay
VdiFan (Nusselt number, Nu) azmsgapdoanudulugildnlsgnomdoaniu (friction factor, H nf3ouiiioy
ﬂiiﬁaﬂémﬁuaﬂﬂ?Uﬁ’ﬁ@:ﬁuﬁﬂﬁ’ﬁﬂu HAMINARBINLT gAnAaesiudufansufdgfidadiuszes
fiavAnios PR =1 uaxﬁ@dau%mmmﬁ@q BR = 0.20 Wimmstemanuiou mdilsznemdsaniuuag
Adlseneudussausmaiumsmemanueugaganiiy 1.65 finuavsduadmdiga

Abstract

The paper presents an experimental study on turbulent flow and heat transfer characteristics in a square
duct fitted diagonally with double V-ribbed tapes. The tested duct has uniform heat-fluxed walls and the flow rate
of air used as the test fluid is presented in terms of Reynolds number (Re) from 4,000 to 25,000. The insertion
of the ribbed tape is performed with three blocked ratios of rib-to-duct height (b/H, BR) = 0.10, 0.15 and 0.20,
two pitch ratios of rib pitch to duct height (P/H, PR = 1 and 2), attack angle (Q) = 45°, pointing upstream of the
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flow with respect to the main flow direction. Influences of blocked ratios and pitch ratios on thermal and flow

friction characteristics of the inserted duct are investigated. The experimental result of heat transfer in the form of

Nusselt number and pressure drop in term of friction factor are compared between the duct mounted with double

V-ribbed tapes and the smooth duct. The experimental result shows that at smaller rib pitch spacing (PR = 1) and

higher blocked ratios (BR = 0.20) provides highest heat transfer rate, friction factor and thermal enhancement

factor (TEF) is about 1.65 at the lowest value of Reynolds number.
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Square duct
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