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NUMERICAL SIMULATION OF HEAT TRANSFER IN CIRCULAR

TUBE WITH V-SHAPED RIBS
Pattana Klinnimnual 48010607
Panumad Prommool 48010675

Assoc.Prof.Dr. Pongjet Promvonge Advisor

ABSTRACT

This project presents the numerical simulated result of Laminar flow in a circular tube
mounted with v-shaped ribs, by considering the influence of v-shaped ribs on enhancement of heat
transfer. At the first, a model of the circular tube is produced at which its surface constant
temperature and a v-shaped rib is placed into the circular tube. There are 3 pattern of ribs
arrangement, first pattern is single rib, second pattern is in-line rib pair, and third pattern is
staggered rib pair. By all pattern have to vary height value of ribs (10%, 15%, 20% of inner
diameter of circular tube) and half angle of v-shaped ribs (30°, 45°, 60°). Then, the simulation is
performed for flow in a laminar range (Reynolds number is between 100 to 800). The objective is to
increase heat efficiency and heat transfer energy between the fluid and the tube that is measured of
increasing Nusselt number and not to increase too much the flow energy loss in pressure drop which

measured of increasing friction factor.
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HaAId i MY veTINuN-00n 1IN YT NINTAIVANTNUSIINT (Cell volume) 15U AT
[ =2 Too T § a  d = <
Wudu Bend dumidsiaea (Cell face) gnashilsinguansiimiuinveslSinananes
v 4
NdwwdsA B jYuuudnyasi (58091 N13IRTEUTVRINNUIT I (Co-located
' a J I o |- | ) g @
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3.6 UUDHHUMIMUIAMTIMAAY

ar o a g o

PYagiiudninITeNAAAUIUDUAUN I AIUINFTIAUAY (Numerical scheme) U1ALY
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4 1 < =6 QK
cmire)ﬂm’;mmwmmmmuw%

a o dy 9 A
IIL!\NLI’J‘!]EJ‘LI ﬂi%ﬂﬂ‘ﬂﬂ')ﬂ 4 L1UuA®
ag 1 &
3.6.1 HUVUANUIBNAANNINAN
ol \ & ) {
HUULNUITHONNNNINAT (Central differencing scheme, CDS) ﬁamiﬂszmmmﬁ
o T ] 9 s ' a & 3 A
AUNUIRNFAAN Adendnmsmiauaneninats iWuldeuaunis 3.1) 1We 4 unu

PSuaiiaulalag

g, =(Pp +¢5)/2
¢ = (Py +¢»)/2
b, =(p +9y)/2
¢, =(Ps +¢p)/2

(3.1)
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auns (3.3) Wudedrswnuunudslunsd 1 58 Ansaunmzinuva e o &,
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(2) M5 BINTAUV VN UFOU (Staggered arrangement)
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