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Fig. 3 Section view of a “Solar Two "tubular receiver
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Fig. 8 Principles of a direct irradiation solar
. N energy receiver
1
Tab. 1 Typical characteristics of a direct type receiver

/kw ¢ m”~ /°C 1% kW

Mk -1 1985 AlSi310 1000 - 70 -90 - Swiss Alps 3
Sulzerl 1987 AlSi310 265 780 68 - PSA 200
TSA 1993 Inconel601 300 700 79 60 PSA 2500
SIREC 2001 Alloy230 300 710 48 45 PSA 250
Sandia Foam 1987 Al, 04 410 550 54 30 PSA 200
Ceram Tec 1990 SiSiC 330 500 59 - PSA 200
HiTRec - I 1995 re — SiC 600 800 68 - PSA 200

PLVCR -5 1989 SIRCON 300 - 71 - Sandia 5

DIAPR multistage 1996 Alumina - silica 3600 - 71 - WIS 50
REFOS 1996 Inconel600 350 800 67 - PSA 350
SOLGATE 2001 Inconel600 and SiC 550 800 70 - PSA 400
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Fig. 9 Schematic diagram of a tower type power plant
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Fig. 11 Outline drawing of a modularized receiver
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Fig. 10 Schematic diagram of a HiTRec receiver B12 AEAZEIBKE

Fig. 12 A pressurized direct type receiver
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Fig. 13 A needle-shaped pressurized type receiver
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Fig. 15 Structure drawing of a complex type receiver
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Fig. 14 Drawing of a combined cycle power
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. Fig. 16 Schematic drawing of a multi-stage receiver
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Tab.2 A typical tower type power plant
/MW
EURELIOS 1 1980 + 510 C 1
SSPS 1981 500 C 10.2 MPa 0.5
SUNSHINE 1981 + 187.1 C 1
Solar One 1982 + 515 C 10.3 MPa 10
CESA T 1982 500 C 10 MPa 1.2
MSEE 1983 565 C 1
THEMIS 1983 430 C 4.1 2
TSA 1993 800 C 1
Solar Two 1996 565 C 10
2005 1000 C 0.4 MPa 0.07
PS10 2007 250 °C 40 bar 10
SEDC 2008 + 550 C 4-6
PS20 2009 250 C 20
Gemasolar 2011 500 C 17
2012 + 400 C 2.8 MPa 1.5
ISEGS 550 C 392
(4)
(1)
(2) °
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= Advances in the Study of Tower Type Solar Energy Thermal Power
Generation Receivers XU Peipei LIU Jian-zhong ZHOU Jun-hu CEN Ke-fa ( National Key Laboratory
on Clean Energy Utilization Zhejiang University Hangzhou China Post Code: 310027) //Journal of Engineering
for Thermal Energy & Power. — 2014 29(3) . -223 -229

Solar energy receivers are an important part of a tower type solar energy thermal power generation heat accumulation
system. The authors described the working principle of tower type receivers currently available both in domestic and
abroad and their research status mainly including the following six types: indirectly and externally exposed type in-
direct tube-shaped direct pressure-Hree type direct pressure type complex type and multi-stage type. The research
status and results show that the indirect type receivers boast a low technical risk and are easy in realizing heat accu—
mulation in a large capacity capable of producing power continuously and stably but causing a big thermal loss and
low efficiency. The direct type receivers can achieve a high thermal efficiency being up to 80% however the heat
accumulation technology has not yet been proven and difficult to realize power generation in a continuous way. The
complex and multi-stage type receivers have a power generation cost as low as US $ 0.082 per kilowatt hour thus

enjoying huge application prospects in commerce. Key words: solar energy thermal power generation receiver

= Numerical Study of the Influence of the Surface Rough—
ness on the Air Film Cooling and Heat Exchange Effectiveness of a Flat Plate WANG JianHei JI
Yong-bin ZANG Shu-sheng ( Education Ministry Key Laboratory on Power Machinery and Engineering Shanghai
Jiaotong University Shanghai China Post Code: 200240) //Journal of Engineering for Thermal Energy & Power.
-2014 29(3). -230 -237

With a flat plate test piece having round jet holes at an angle of 35 degrees serving as the object of study calculated
were the air film cooling effective degrees and heat exchange coefficients under the following operating conditions:

the surface roughness ks =0.254 0.423 and 0.8 mm Reynolds number of the main stream being 5x105 8x105

106 and 2x 106 and the air blowing ratio being 0.5 1.0 and 1.5 respectively. Through a comparison of the calcula—
tion results with the test data it has been verified that ViegasJayatilleke model can be applied in calculation of the
boundary layer of a diverging turbulent flow with a jet and blowing. The calculation results show that the surface
roughness can enhance the average air film cooling effective degree in the lateral direction in the majority of the area
with the influencing extent not exceeding 10% . However the roughness has a very big influence on the heat ex—
change coefficient enhancing the heat exchange coefficient by 50% at the most outside. The presence of the rough—
ness can also intensify the influence of the Reynolds number of the main stream and air blowing ratio on the air film
cooling effectiveness. Key words: turbine part of a gas turbine surface roughness air film effective degree heat ex—

change coefficient air blowing ratio



