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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the performance of direct absorption solar collector is experimentally investigated using
Received 22 October 2017 Fe30,/Silica hybrid nanofluid based on deionized water. First, stability of prepared nanofluids is
Accepted 04 January 2018 considered using spectral absorbency method. Then, spectrophotometry method is used for measuring

Available Online 23 January 2018 optical properties of nanofluids. A prototype of this new type of collector was built with applicability

for solar water heating systems. The procedure of EN 12975-2 standard was used for testing the thermal

K ds: .. . .

ngocroﬁector performance of the collector. Results show that collector efficiency is enhanced by nanofluid
Direct Absorption concentration, so that collector maximum efficiency is 73.9%, 79.8% and 83.7%using nanofluid with
Hybrid Nanofluid concentration of 500 ppm, 1000 ppm and 2000 ppm, respec/tively. This vaule is 63% using the base

Fe304 Nanoparticle

> ; fluid as working fluid. Regarding very low volume fractions of nanofluids used in direct absorption
Silica Nanoparticle

solar collectors, the viscosity of the base fluid experience insignificant increase, therefore, pumping
power will not increase significsantly. Such increase in efficiency show that direct absorption solar
collector performance using hybrid nanofluid is much better than that of using the water at the same
operating conditions. Application of stable hybrid nanofluid results in higher conversion efficiency of
solar energy to useful energy.

amio slo,eSIS wile) SIS Ko glgl a5 Jl> 0 0,5 0 Syse dodo -1
OB @ ol (pl g WS o0 Dl mhaw hwgi 1) andyes (G (eSS b o> bwg )5 Gl (o2 L) pefiien iz Gla)eSIS o
Please cite this article using: o lod 3Ll Jd ©ls I Wi cpl @y gl yl (gl

M. Karami, S. M. Hosseini Pakdel, Sh. Delfani, M. A. Akhavan-Behabadi, Application of FesO./Silica hybrid nanofluid as working fluid of direct absorption solar collector, Modares
Mechanical Engineering, Vol. 18, No. 02, pp. 37-44, 2018 (in Persian)


http://mjmec.ir/
https://dorl.net/dor/20.1001.1.10275940.1397.18.2.15.4
https://mme.modares.ac.ir/article-15-1494-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-22 ]

[ DOR: 20.1001.1.10275940.1397.18.2.15.4 ]

O 9 (505 @20

Paime 3> s 3uh g HeiSIS Jole Juwws plgicdy FesOa/Silica s 55 Juawgil 3 1)l

SIS 5o gyl o g ol JE ssdise e 95 g
OSe 5 (a5 g e Jlmslh S5l ek iz b o>
s b sy, gl aallls S ,e5 il 485 15 ) 8550 [10]
@S 5 @l adg (dag sae (g5, salsn, sae g Sl3SL e
Sae 5 ez s Gl b aS ol olas Jols gl ol sog SIS
oo Gl 0955l s g clugi sas Galsn,

Iz Gl er eSS m eeyn [11] RULCCRP T
L ooglate goze> oS ezl eolainl b Gislel auBle i
5 sslizal ols lis @mls as abxl iegl 20 o5l b ALO; &l,3gil
Wi ee Sgate ) (Seiee i 9 (U elet i ele Jlw plgeas Jlwsil
(655 Gy (U 0s e yiSIS planily (ol crge Az o oS
Slosliinl b peditne e (a0l yo3 eSS 035l (59, (23 b (oyz @
2 5 o5 @lp SIS ol s elaly sl ALOSH0 Jlew 5k
T12] el 00,8 o al331 8.1% 5 4.2% laie 4, Ipm

Sl 1y s i (gl yo5 SIS > Slae [13] NUL S R
EN s luibin] ololyy olfins cale 5 olhb b 1, SsSs glas S
Slp ) 5eSIS g5 ol 5l adsl diges So 5 ws,S o, [14] 12975-2
g o il slois b lej] wisle (S o565 Ol s pls
15 s b 5SS w3k a5 plasl saslil 5 il SIS (51 b
90 I/h oo ;o oaislih Jobs mdaw a5l iy 411% s> 3l
ST 3536 51 ool b ,giSIS o Slae sy 5l o] el Cooay
oS W3,5 sunlie 5 63,8 angd |y e ST Sl e ol Jlows 5o (5308
2 91T% g0 ,5iSIS 033l T (29 5 Jlewsil (s 58 Gl L
[15] oS 5 Slas Gaiow )0 [13] wboo dgte 4l Jbw b avslic
Ayl Jlowsil 51 oolizil b poiiiene o ,eiSIS SIS a5 0l aseie
5 ks el b Jlw b ol QLI 5YL 10-29% sgu> S
Sapine ;0 &5 1) oz Gad )53 sla,eiSIS o Shee [16] (e
Slriogilh Jlwsls 51 oolizal b 5,5 oo )3 solitul 5,90 (S o5 O
Gl SIS el o8 ol s bl s Wy s 3T
@ 3 SIS o3l e s el b IB) (oo S
Dl 0gmn v o canl ol conns a4l Jw 9 Jwsib (51,:0.015 kg/s
23.2% S90> il Jlow & Coons 0.015 K5 03 5 0.005 o)z oS 5o
o)liys o plml Sldllas oSz 1 Jgam 5 el o _iylsE
L Jlwsb dole Jhow b oy Lod ot @i (g0l y55 sl ygiSIS
sl s a1

peine i lo)giSIS (55, Sliddiod Wy (ouyp @ 42y b
Slegdge 51 (Su @ g3d9e onl 45 S a4 (nl & GlEe (et 9>
oo 5 sl o0d i 3l b le o il e Mo 500
3eolainl @ e 1Sl (Jlwgl o)bye oladow aslsl o Ko
b Jhw oo aliel @ldgl o5 byle b (oS 5 slaJlewsil
i Sgae lp oS5 sl lawgil 5l oolitul el iles,sl (s,
G5 5o b s 2l 5 2 JUas sile (S 5 Sl Sl
Slalllas oy p [17] el allas &0ty Jlwsl 1o coleo 5 Lo
e iz eiSIS 0 Sles eSU 45 amse LS ek ploxl
sheslanul b (100°C 5 6,5 ol gloles ;o 05 b sundys>
5o 5 ool 425,55 15 aalllas 3,50 el 2] 95 5 5 Sl

02 o)losts 18 093 1397 i)l (oI SHlle S

Gob 3l Gom e 4 Syl S il sy g mhaw sles
oo i (x5 eSS (oSS Lasl i 50 [1] 59 o yoie e
o blae 5o 58 %S Gyl Caglie dadlg) Bis> oy ((ce>)
o, 8bes 2L 2] as o sl 0> 5l asie Syl a4 ad e 6
o8 3l sles lule Gk 5l 1, ipl a5 Gand e sle SIS
b il e bawgs wiplaico l,s (0,8 —aule sl gemlosms)
SIS el a3 S5 Lo g w5 990 (2 5 )95 ey,
39y (5,5 caulo Jole Jlw 5l ooliiwl b puiiins i (gl guSUS sl
Giz slp (e ms Gl O olow Jlow 5l solin b o8
ool 18] we 8 Liles1 1970 ams 59l jo S g 9 il pukinws
oS o3l 4y Sleess b 5, ol S, ool T Jsle cobins Jlons
W edalyd rule Gygons aF Blad Sl sledly) o a5 oy
2 Sl g g3)lue g 485 18 00l o3 b (Byre ;0 g Al b
oslial g ,gSIS slazsle 5 5 i s 4 45 Wi )S ol 093 Beios
A o G (S0,85 Ok dadiya alS p ogdle Sy b el )
13] wis salgs

—Ebe Hamdlwsw) Jlwsil 3l ooliiwl 50 lidze 3l gla Sl jo
Gy o)l Ll ose g9, 1) ele Jlw laieay (03930
o 050,5 anllas (Ll L) o amio iU b anglive ) pekiins s
2 porizesll 0356 (pgrmilnses 4] o) )Sen 5 (15 (3ais ol Sy
o S ol Cewd am D Gl W g 00,8 Ly (G3as Dygods |, L
4 Card 90z i8IS 5l oslial L 10% SIS il alie )8 Lyl,s
DT oo Condds  Jgors CST dambo (Gand 9 eSS S

e @32 ond)e> Sla)eSlS gy, (@ e Gl
a8 ad plul 2010 Jlu o [5] o Ken ¢ ST Lawgs ool Jlwsil
el dobs o mls b ogne Jae 5l dols mls o]
s iz eSIS LIS 5% sgam lsil 5 euds duglie SISy S
Gl ,eiSIS 4 Cons 0,85 g (gu,S el (e dlS 38l 5l eslaul b
R R RS G o Gl )lSea b gy S wnl Jsens
@l Gb il sandyes eSIS s Jlwsil 5l eolinal ol
&3 9 A Gl b sl sl sandy> SIS dag
Syge liios s [6] o)y Jolaie [oiSlS 4 cons 5meS Sl
oS o Slas 5 Ol36L ojlasl 31 g, o, Sen g LI Lawgs a8 5
alys b3l eiSIS LIS il 2SasS Sl Sl ax e af ol ol
17] cay

sloygSIs b olp s Jao (8] GliSen 5 el
Sh3gb b VP-1 Joey asly Jlow L:ao] 30,8 &l gand e s>
5 S a5 3,5 gy s Ko Gos 0 JUIS o ] ol

G iz 5o 1y Sl oot 2,05 (9] o Sen 5 50,52V
Tl a8 ols (L bl gl wivgad (s (5998 S g0t ol 5>
Gz 1) 639ys i 750 5 i 70000025 x> s> b cudlS
Syloy ol anie (mlial o )y ¥ 0.0045 s oS Jl> s taiS e

oS s gl pilcadih Jols  Seloogey sloauld den

£ b ERRUEATh ool ke 855 lapienn IS ol 2ol

 India ink

38


https://dorl.net/dor/20.1001.1.10275940.1397.18.2.15.4
https://mme.modares.ac.ir/article-15-1494-en.html

[ Downloaded from mme.modares.ac.ir on 2024-09-22 ]

[ DOR: 20.1001.1.10275940.1397.18.2.15.4 ]

O 9 (505 @20

i 333 (5 3ub y9i Hisls” Jole Jum Olgicdy FesOa/Silica s 55 Juawgil 3 1)l

100nm
===y

b)
Fig. 1 Image of scanning electron microscope (a) Iron oxide (b)
Silica
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in 100 ml of base fluid
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Fig. 7 Experimental setup for DASC outdoor performance test
(DASC: Direct Absorption Solar Collector; RCB: Refrigerated
Circulating Bath; DAQ: Data Acquisition System)
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