280-273 4o yo 9 o leuds 17 093 1396 H3T ¢ yu)3e SiilSo Jwdie ddxo

9y ele dolinle =

: . z &

o 3o Sl (wigo = 5
mme.modares.ac.ir ;’7,«/\."__:{;:%,

S 10 35 (b 4 95 Gguwed (53895 Vb o Wyl JES ARLLST s g
Sogos

Salysaa 9o Hlalw ‘36-‘:‘43 asol ‘%2@|3J:ui el & Jiad REVEN

5 sl iy ple olSE  and (it byl (uoliylS (ool ~1
Ol ¢ Il Sty el SIS (o (g il =2

Ot ¢ ol Caxivog e o8 ¢ o (it Lol =3

shirvani. m@iust.ac.ir 16846-13114 i, sgiio «)lps #

b Wlis oYl
Lulys ) lagilesl anl ok (yp (63908 ) 59,0 Cb 4 9y Sgmed by slp g slon b ED T e poles dlie oyl ) J (st dlie
1350 535 5 £ls ol cslos baalefl 5 sl 005 plo] 20 0,021 b g sio 2 5 15 L g & olody) sl ezl s 139?33;)9% ég el
2ol 9.7 5 3 polis 5 cciliseo slagyivlegl > loh ity Sl 0313 s pagpodes 43 35 1525 5l Igm slad 5 pagmds 1396 500 17”wuji;
s ol 01 LS5 gl 5 sl &y 63895 ooy (655 B el ks 43y 2 10 58 5 o oy sl g sl 5o
oialejl sl osal Cusnty ol (a8 (11 5 688 5 Sl s > Shimiio (53 555 Sl 3l edlatl b g g O (e ke oiane o3 )l Je
Goob 5yl 2053 80 1 Lyt 8 o I Gil38 Ign 5l 55 Gial58l b 3y (lom 4 gl O Jl oyl Jlasl a8 cal ooy lis s omb gy o
2 55 e i S Ll 316 sule gy 65 G L el d a3 pdn e ol b 3 ehos 20 ) S 5 s iy ol
Glo sloaly) (el odol Candts oy polio b o oalSuiplej] ol sde yolio cdly Ltnls Wy Jsb L3l b el sie dalos _ales <l Jid

ol Candy lo sladlg) 4 bysye Llgy 69y » (2Eialojl slaosls (55l b ¢ ol sae (gly (oMol Lulgy woledyd 0s dulio
5 imiin < £15.26% (clas 5uSika b 1y ol sse aglys il (gl (oloit Al

Experimental investigations on heat transfer in downward cocurrent two phase
flow in vertical pipes
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In the present study direct contact heat transfer between hot water and cold air in vertical pipes with
Received 15 April 2017 cocurrent downward flow is investigated. Experiments are performed in turbulent condition using 1,
Accepted 24 June 2017 1.5, 2 meter pipe lengths with 0.021 meter diameter. The hot water temperature was varied between 35

Available Online 08 September 2017 and 50 °C and the air temperature was varied between 25 and 35°C. Air velocities were chosen to be 3,

5, 7, 9 and 11 m/s and the rates of flow rate of water was selected as 5, 8 and 10 lit/min. Two phase

Keywords:

Direct contact heat exchanger annular flow pattern of water and air is formed in the vertical pipe. The interface area between water

Downward flow and air was measured by Image Processing taken from shining laser light sheet on the transparent tubes.

Two-phase flow Over 80 percent of heat was transferred by evaporation and less than 20 percent was transferred by

Heat transfer convection. In all three pipes, Nusselt number decreased with increase in flow rate of liquid phase. In all
of the verified temperatures, Nusselt number decreased by increasing pipe length. Experimental values
for Nusselt numbers were compared to empirical values for smooth surfaces. Finally, some adjustments
were suggested for Nusselt number correlation by fitting experimental data into existing correlations for
pipes with smooth surface. Proposed correlations for heat transfer resulted in Nusselt number with
+15.26% average error.
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A B C

8.07131 1730.63 233.426

! Laser Sheet
2Antoine Equation
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Fig. 11 Comparison of the experimentally obtained nusselt number
with the correlation Dittus-Boelter
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