DOIL: 10.22034/jmeut.2021.45075.2858- JolS by — YEF- VTV amio AF+) 0ylan 0 o5lods BY e AA (s3ley 0 e «31505 oSN Sl smsntiten 41 5

gt 9 Jlwgil (6555150 b Gontew (Gl 93 00 y310,5 (T )ly> 0,5das goue (ou )y
ouS

Ol (bl (b Slgymigs crio olKiils (SolSe qwiige 05,5 )| ol |15 gomils
shaqayeq.ebrazeh@gmail.com

Ol (bl (bl Slg s sro olKiils (Solle guidigeo 05,5 ¢ ,luils
mohsen.sheikholeslami@nit.ac.ir

o3l ol Bs Bl

¥ oMWY sz

oS>

Gtdshaie 3l (S a8 Ssaa 5355 slaeaysla Sl sadyss (il el (sl ol pdgan 531 el 1 S s dysS 55
$U 0,5 oo )18 (mrn )30 oot (SrhygB 09105550 000l g (6505 I b Jlwosil (G5ly> 0 Shae Wllie cpl 50 09 oo o3kl anlaods jglo S
p VO L0 e e jaden; dace o3l 0 Jwgil ol oslinl )5 Jlow Olore 4 00,0 T oz oS b oS pgaiagdl 9 Av e —p il Jlows
e L Ol gl 4 g el oy 5 bl k-8 RNG g, o1 50,5 Joke (gl a5 0l o a0aisT (ggopms (50 ys5 0yglo 5 50 Jlow (ylyz .y 5
agly s (Mp=A g M=) 595 slasd ilides (pwain flal)ly 99 23U (o2 B0 325 oo )13 (o0 3,90 ilises ad sl a3 5 00l Jlosl 1Sy
UL sl GlS s o s sl ey g5 3550 3T 5> S oy 5 ols ove o Slhaod oy E= -y EVE E=p0) b
Juisil e a5 oad Ol (SERST (l5 cge o0 ol Gl nizman 5 95500 ()l @ a2 5 Ll sae W SIasl gy I3 e
b Gl s cdulsoe g LS

Sl e e (S 8 )l 0aliS gt Sl sgedes (s yp3 0diyglo 5 1 gadS (gloojlg

Numerical investigation of thermal performance of nanofluid inside a parabolic-trough
solar collector by using turbulator

Department of Mechanical Engineering, Babol Noshirvani University of Technology, Babol, Iran

Sh. Ebrazeh
M. Sheikholeslami

Department of Mechanical Engineering, Babol Noshirvani University of Technology, Babol, Iran

Abstract

Solar energy is one of the types of renewable energy. To use solar radiation, parabolic solar collectors, which are one of the most
common collectors, are used. In this paper, the thermal performance of nanofluid is investigated by using a banded strip in a
parabolic solar collector. Syltherm -800 nanofluid and aluminum oxide with a volume fraction of 4% were used as working fluid.
Nanofluids were studied in the Reynolds number range from 5000 to 25000. The fluid flow in the parabolic solar collector is
turbulent, for which the k-¢ RNG method has been selected, and non-uniform heat flux is applied to the absorber tube and examined
at three different Rim angles. Objective; To investigate the effect of two different geometric parameters of number of revolutions (

n, =4, n, =8) and wing angle (& =60°¢« ¢&=75°, & =90°). on the friction coefficient, Nusselt number and thermal

efficiency coefficient. The results show that decreasing the wing angle increase the friction coefficient, Nusselt number and thermal
efficiency coefficient. Also, increasing the number of revolutions, increases the current turbulence and consequently increases the
heat transfer and the Nusselt number.

Keywords: Parabolic solar collector, Nanofluid, Turbulator, Non-uniform heat flux, Thermal efficiency coefficient.
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