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Abstract In this article, Cu-H, 0, Co-H, 0, MWCNT-H, O nanofluids were prepared through two-step method. The transmittance of
nanofluids over solar spectrum (250 to 2500nm) was measured by the UV-Vis-NIR spectrophotometer based on integrating sphere princi-
ple. The factors of various particle size, mass fraction and optical path influencing transmittance of nanofluids were investigated. The ex-
perimental results show that the transmittance of the three nanofluids is much less than that of deionized water. The transmittance de-
creased with the nanoparticle size and mass fraction increasing, but increased with the optical path length reducing. With the same mass
fraction, the transmittance of MWCNT-H, O nanofluids is the minimum. The transmittance of Co-H, O nanofluids is higher than that of Cu-
H,O during 250 ~775nm wavelength, while inverse during 775 ~ 1370nm wavelength. It indicates that different particle has diverse light
absorption properties during different wavelength.
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Fig. 1 SEM micrograph of Co nanoparticles

(mean size;50nm)
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Fig.2 SEM micrograph of Co nanoparticles

( mean size:30nm)
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Fig.3 SEM micrograph of Cu nanoparticles

( mean size:50nm)
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Fig.4 TEM micrograph of MWCNT ( diameter :40nm )
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Fig.5 Transmittance spectra of Co-H, O nanofluids

with different nanoparticle mass fraction
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Fig. 6 Transmittance spectra of Cu-H,O nanofluids

with different nanoparticle mass fraction
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Fig.7 Transmittance spectra of MWCNT-H, O

nanofluids with different nanoparticle mass fraction
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Fig. 8 Absorptance spectra of Cu-H,O nanofluids

with different nanoparticle mass fraction
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Fig.9 Transmittance spectra of Co-H, O nanofliuds

with different nanoparticle size(0.02 % )

2.3 NFREMIEHEMNZ M

& 10 Ay AN ] 40 KR 5 BT T B %) 48 oK 9 A4 i o
L ECRR R 0. 02% , WEI AT LLF H MWCNT-
H,O 4K AR 1 i 51 JLF R 0, %F F Co-H,0 Fil Cu-
H,O KK, 76 250 ~775nm % B, Co-H, 0 14 i% 4
RE & T Cu-H,0 [, i 7E 775nm ~ 1370nm % B,
Co-H,0 ) #E S R ZALT Cu-H,0 (Y, VAR AR F

1--w(Cu-H,0)=0.02%
30 2--w(Co-H,0)=0.02%
3--w(MWCNT-H,0)=0.02%

0 500 1000 1500 2000 2500
HK/nm

B 10 7R [ 5L F 20 5K i i B 35 51 &
(Co:50nm ; Cu;50nm ; MWCNT :40nm ;0. 02% )
Fig. 10 Transmittance spectra of nanofliuds with

different nanoparticle

(Co:50nm ; Cu:50nm; MWCNT :40nm ;0. 02 % )

— 112 —

AN [ B LA A [) 1 56 WO v e
2.4 EREXEH RN
SEE SR T Smm A1 10mm JE (4 W Rl EL 66 0L 98 47
75 5 M, AL 11 el DR G RR BU)N | 35 5 5B
R JE PR GRS, JGHE A BT A% 328 14 B g sl /)
38 B Y HICSRDRL U B D O 5 el sl /) i a7 S AR 4
x5 B - R E AR — B . 1 250 ~ 1370nm
P B, e 7 S A il R B R B AR B ), HJE R
INAS—FE T AE 1370nm ~ 2000nm 3% B¢ [8] , Smm G F2
A SCH BT — A i e
00 A TM(CoEO Sonm)-0.027%-10mm
50+
401
30r
201
10+
ok
-10

BEH %

1000 1500 2000 2500
WK /nm

11 S 72 3438 5T B % I [
Fig. 11 Transmittance spectra of Co-H,O

0 500

nanofliuds with different optical path

3 %iE

TETK FR IS AN KR B0 T 7K Y K BH g Ot 3 ik
WCREME W 9 D0 5 016 TR AP o A5 400 K R AR 114 33 B
FAE 250 ~ 1370nm P Be K KAR T /K B335 5F %, 44K
TR B SR AZ BT R R B E R DR
AR R = A i b NI TR A NS IR SR N
Jor i 43 BUBUR 3 B R I, FERE 0 Eh 0.02%
B, MWCNT-H, O 40 K 37 44 (1) 76 8 A K BH G 33 1 BBl oy
BR R I /N TN 0, XFF Co-H,0 Al Cu-H,0 g4k
AR, TE 250 ~775nm 7 Bt , Co-H, 0 ()35 5 R & F
Cu-H,0 By, 1fi 76 775nm ~ 1370nm 3 B, Co-H,0 1y
BHHHREAL T Cu-H,0 1, U8B [A) L7 76 AN [A] Dk
5 LA R E R P fE . oK AR BB AE W
WK BH RE 4 e i A5 3s H .

S5 ik

[1] McGovern R K, Smith W J. Optimal concentration and
temperatures of solar thermal power plants [ J]. Energy
Conversion and Management,2012,60; 226-232.

[2] Yang L, Xuan Y, Han Y, et al. Investigation on the per-
formance enhancement of silicon solar cells with an assem-

bly grating structure[ J]. Energy Conversion and Manage-



£3I5% F1MH

2014 £2 A

HEERKAAFAERERMRBEEHFEIBHRR

Vol. 35, No. 1
February, 2014

(3]

(5]

[6]

[7]

[8]

[9]

[10]

[12]

[13]

ment, 2012 ,54 (1) : 30-37.

Groot H J M. Integration of Catalysis with Storage for the
Design of Multi-Electron Photochemistry Devices for Solar
Fuel[ J]. Applied Magnetic Resonance, 2009 ,37(1/2/3/
4) . 497-503.

Minardi J E, Chuang H N. Performance of a black liquid
flat-plate solar collector[ J]. Solar Energy, 1975, 17(3):
179-183.

Abdelrahman M, FumeauxP, SuterP. Study of solid-Gas-
Suspensions Uesed for Direct Absorption of Concentrated
Solar Radiation[ J]. SolarEnergy, 1979, 22(1) :45-48.
DrotningWD. Optical Properties of Solar-Absorbing Oxide
Particles Suspended In a Molten salt Heat Transfer Fluid
[J]. Solar Energy,1978,20(4) :313-319.

7 Wang, G F Naterer, K S Gabriel, et al. Thermal design
of a solar hydrogen plant with a copper-chlorine cycle and
molten salt energy storage[ J]. Int J Hydrogen Energy,
2011, 36(17) :11258-11272.

K Lance Kelly, Eduardo Coronado, Lin Lin Zhao , et al.
The Optical Properties of Metal Nanoparticles; The Influ-
ence of Size, Shape, and Dielectric Environment[J]. J.
Phys. Chem. B,2003,107(3) : 668-677.

Xie H, Wang J, Xi T, et al. Thermal conductivity of sus-
pensions containing nanosized SiC particles [ J]. Int. J.
Thermophys, 2002, 23(2) :571-580.

D Han, Z Meng, D Wu, et al. Thermal properties of car-
bon black aqueous nanofluids for solar absorption [ J].
Nanoscale Res Lett, 2011,6:457.

BRI, RATTT, A F 07, S AR IR OK PR A R O
PR BT SE [ T]. K PH g 2= 4, 2009, 30 (12):1647-
1652. ( Mao Lingbo, Zhang Renyuan, Ke Xiufang, et al.
Photo thermal properties of nanofluid-based solar collector
[J]. Acta Energiae Solaris Sinica,2009,30 (12).1647-
1652.)

T Yousefi, E Shojaeizadeh, F Veysi, et al. An experimen-
tal investigation on the effect of pH variation of MWCNT-
H, O nanofluid on the efficiency of a flat-plate solar collec-
tor[ J]. Solar Energy,2012,86(2) :771-779.

L Lu, Z H Liu, H S Xiao. Thermal performance of an

[14]

[15]

[16]

[17]

open thermosyphon using nanofluids for high-temperature e-
vacuated tubular solar collectors[ J]. Solar Energy,2011,
85(2) :379-387.

T P Otanicar, P E Phelan, J S Golden. Optical properties
of liquids for direct absorption solar thermal energy systems
[J]. Solar Energy, 2009,83(7) :969-977.

L Mercatelli, E Sani, D Fontani, et al. Scattering and ab-
sorption properties of carbon nanohorn-based nanofluids for
solar energy applications[ J]. Journal of the European Op-
tical Society: Rapid Publications,2011, 6:11025-1-11025-
5.

TE % e, BK G5 B S5 S10, 4 K B AR B BT R 5w K
REBM R [T]. Wi R (L2 hR) , 2010, 44
(6):1144-1148. ( Wang Hui, Luo Zhongyang, Cai Jiec-
ong, et al. Experimental study of influencing factors on
transmissivity of Si0, nanofluids[ J]. Journal of Zhejiang
University ( Engineering Science ), 2010, 44 (6) . 1144-
1148.)

TIRMG A B, AR SRS AR T R U R O
FerEwFoT (], T A B 24 4, 2009, 30 (8) : 1386-
1388. ( Fang Xiaopeng, Xuan Yimin, Li Qiang. Investiga-
tion on the optical characteristic of magnetic fluid film in
the presence of an external magnetic field[ J]. Journal of
engineering thermophsics, 2009,30(8) :1386-1388. )
Wiscombe, W J. Improved Mie scattering algorithms [ J ].
Applied optics, 1980, 19(9) :1505-1509.

C F Bohren, D R Huffman. Absorption and Scattering of
Light by Small Particles| M]. New York:Wiley, 1998.

EEE v

AR, 95 (1980 — ) A, ) 82, EAEHRM £ AR <2 Be AL HL T
2% ,0757 - 22329942 , E-mail : heqinbook @ sina. com, B} %% )7
6]« 4 KA REBE R B SR AL A AT 5T

About the author

He Qinbo(1980 — ) ,male, master, associate professor , Depart-

ment of Mechanical and Electrical Engineering, Shunde Polytech-

nic, 0757 — 22329942 | E-mail ; heqinbook @ sina. com. Research

fields: exploitation of Nano PCM and Enhanced heat transfer re-

search.

— 113 —





