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Tab. 1 Melting temperatures and melting heat of partial molten salt
Ic /k) kg ™!
F- cl- Br NO; - CO,%~ F- cl- Br~ NO; - €0,%~
Li 849 610 550 253 732 1041 416 203 373 509
Na 996 801 742 307 858 794 482 255 177 165
K 858 771 734 335 900 507 353 215 88 202
Cs 703 645 638 409 793 143 121 111 71
Mg 1263 714 711 426 990 938 454 214 698
Ca 1418 772 742 560 1330 381 253 145 145
Sr 1477 875 657 645 1490 226 103 41 231
Ba 1368 961 857 594 1555 105 76 108 209
1.2
o 7 - Raade
MgCl, \NaCl.KCl ! 36 ® . LINO, (8 wt%) . KNO, (23 wit%) .
MgCl, « NaCl. KCI NaNO, (6 wt%) .Ca( NO;) ,( 19 wt%) .CsNO, ( 44
2:7:1 399.6 C. wi% ) 65 -561 C;
1.3 Hitec °
5 wt%
o LiF  BeF, 53%  47%
363.5 C. 535 C 550 C NO, ™
LiF o
23%; "2 Ca( NO,) ,( 10 wt%) .KNO,( 60 -
o 70 wi%) NaNO,( 10 —20 wt%) NaNO,( 10 wt%)
1.4 130 - 620 °C; Ca( NO;),
(18 =20 wt%) .KNO,(50 —55 wi%) .NaNO,(9 - 10
Solar Salt( 40 wt% KNO, 60 wi% wt%) LiNO,( 18 —20 wt%)
NaNO,) (40 wt% NaNO, 7 wt% 90 - 600 °C 10 wt%  Na,CO,
NaNO,; 53 wt% KNO,) HitecXL ( 48 wt% Ca 110 =620 C.
(NO;), 7 wt% NaNO,; 45 wit% KNO,) . Solar Salt o
238 -600 °C Cl- Cl™

142 - 535 C HitecXL
140 —500 C. NaNO, Hitec
500 C NaNO,+Na,O  N,;
Hitec 455 C NaNO,

Hitec o

455 -
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Solar Salt 3
""" Solar Salt 1 x10* < Re <
2 2 3.5x10*
2 Solar Salt
Tab. 2 The corrosivity of Solar Salt on different alloys Nu - test
G Jom a1 Nu — CFD. Dittus
460 0.120 - Bolter( - ) Nu
304 600 0.012 - DB +10% Dittus — Bolt—
316 600 0.007 er
Incoloy800 600 0.006 2 o
200
° FEITE +10% iR
= SLH
2 & R
Z: 160
&
( SANDIA) R 120 - +10% R ZM
( ENEA) .
( 1) N N N N 80 L
o SANDIA  ENEA 1.0 L5 2.0 25 3.0 3.5
13-4 EIEE Re(x 1074
. . . 2
> o Fig.2 Heat transfer performance of molten salt in
o receiver tube with none-uniform heat flux
3 AY
100 C
1 100 kW
Fig. 1 100 kW molten salt test loop of IEECAS 50 °C .
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393 C.
3
Tab. 3 Typical solar thermal power plant with two — tank molten salt storage system
/C
Andasoll A * 293 393
Archimede 290 550
Gemasolar 288 565
* Dowtherm A
o Pacheco
33
35%
o Yang Zhen
34-38
4 Gemasolar
Pacheco
Fig. 4 Two-tank molten salt storage system of
Gemasolar solar power tower plant Spain P
39
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Fig.5 Indirect two-tank molten salt storage °
system of solar parabolic trough power plant
6 h N 55 MW
80 /(kW + h) 0 HitecXL
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= Study and Applications of the Melted Salt Technologies in
Concentrating Solar Power Generation Systems XU Hai-wei ( Clean Energy Technology Research Insti—
tute Co. Ltd. China Huaneng Group Beijing China Post Code: 102209) CHANG Chun YU Qiang( Chinese A—
cademy of Sciences Key Laboratory on Solar Energy Heat Utilization and Photovoltaic Systems Electrical Engineer—
ing Research Institute Chinese Academy of Sciences Beijing China Post Code: 100190) //Journal of Engineering

for Thermal Energy & Power. —2015 30(5) . —659 —665

Melted salts and their heat transfer and accumulation technologies are regarded as an important means to further en—
hance the solar energy heat power generation efficiency. A contrast was made of the advances in the study of the
composition characteristics and latest low melting points of several main salts such as carbonate salt and nitrate salts
etc. The emphasis was put on an exploratory study of the advances and applications of the melted salt heat transfer
and accumulation technologies in both domestics and abroad and a melted salt heat transfer calculation correlation
formula was given. It is believed that to use the melted salt technologies can enhance the operating parameter of the
system to over 540 °C and heighten the power generation efficiency and heat accumulation efficiency by a large mar—
gin with the cost of power generation being reduced by 2% when compared with that of any power plant using heat
conduction oil as the working medium. Therefore the tower type solar energy heat power generation systems adop—
ting the melted salt technologies will have a wide application prospect. The focus for the future studies will be to
continue developing and improving the low melting point melted salt formula studying the melted salt intensified
heat exchange and accumulation and enhancing the reliability of heat accumulation systems. Key words: melted

salt solar energy heat power generation low melting point heat transfer heat accumulation

Cu- = Numerical Simulation of the Flow and Heat
Transfer Characteristics of a Cu-water Nano-fluid Inside a Plate Type Heat Exchanger SUN Bin
ZUO Ruidiang ZHANG Guan-nan ( College of Energy Source and Power Engineering Northeast University of Elec—
tric Power Jilin China Post Code: 132012) //Journal of Engineering for Thermal Energy & Power. — 2015 30

(5). -666 —671

As a cold fluid the Cu-water nano-luid was applied in a plate type heat exchanger system and a large-scale univer—
sal CFD ( computational fluid dynamics) software was used to perform a three dimensional numerical simulation of a

Cu-water nano-{luid plate type heat exchange system at various concentrations and obtain the distribution in a space



