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Fig. 2. Turbine cycles with potential application for CSP (Siegel et al., 2014).

Siegel, N., Gross, M., Ho, C., Phan, T., Yuan, J., 2014. Physical properties of solid
particle thermal energy storage media for concentrating solar power
applications. Energy Procedia 49, 1015-1023. http://dx.doiorg/10.1016/
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® XYMO: 3mx2.6m
® BiTIHE: 1000 kWth, Themis Solar
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2.1 FRLEE
Bir: SRWE. SSHE. RARE

IE . RAK. MHEEE Table 5 Solar weighted absorptivity of samples. TupgEBR: MEERE, RRA{KTF30007T/m

Number: As received. After heat treatment.

Number- Particle name- Mean diameter(pum)-
Sample 1- ALOs. 758.69- Sample Lo 28.52%. 25.46%. P E
Sample 2. SiC. 1024 .33.. —
:ﬂmsle v et TS Sample 2 77.04%. 81.57%. ﬁl{é)E : 100 Hm 1000 M m;
zgslorhs ot 136
Sample6. Yellowormmsiiosad 69315 Sample 3. 30.55%. 2273%.
Sample 7. Grey ceramsite sand. 717.88. , / X o S HEGD: ’ ‘ﬁ
e s, B2 Sample 619 357 PRCIEIR >85%;
Sample 5. 56.1%. 52.06%.:
o RAEW Sample 6- 58.3%. 50.1%.
L & . 5 : Al S J o
Py N §| |\S|Z tt /( . ) .
Sample 7. 72.34%. 77.9%. 3 /L 900C ) > 900 J kg K ’
Sample 8. 59.73%. 74%.
Sample 9. 87.56%. 83.6%. m.‘ﬁ" E = 3200kg /m® ;

Il Solar weighted absorptivity
Il Total, normal emissivity-600°C
I Total, normal emissivity-1000°C

WEFRBR B =>1750kg/m?;

O O O O O O 0O

—— sample 2(99.83um)
Average specific heat value between 30°C and 900°C 069 ——sample 2(205.67pm) CN
- +— sample 2(452.97um) > "
Number.  Specific heat (ki/kg * K). © sample 2(747 43um) / . H
Sample 1 09157 059 -« —sample 2(91 um)mI !
2 I 73 "
Sample 2 1.0193 = sample2(215.7uim) -
Sample 3 0.9711 = 04 A . =
= * -
o P g /A, - ' mﬁi’l‘aﬁﬁﬁ? Egﬁ& \gm%%4E
@ e l ;I
Sample 5. 1.0558 03] el - J - y )N J\ o
Sample 6 0.8822. . ;r/v(_ -
- p 0.2 4
Sample 7. 0.8077. . o2
Sample 8 1.0944.

T T T T T T T |
0 100 200 300 400 500 600 700
Temperature(°C)

7

" sample 2 sample 2 sample 2 sample 2
99.83um  205.67pm  452.97um  747.43um

sample 7 sample 8
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Thermal performance testing and analysis of a 1 MWth quartz tube bundle solid particle solar receiver using the energy balance analysis method.Renewable Energy,2026, 256:123895
T—AROKFARE AR B AR E A RORIR AR BT LR, P E AL AR, 2024, 44 (18) : 7293-7308
Numerical and experimental investigation on thermal performances of quartz tube gravity-driven solid particle solar receiver based on linear-focused solar furnace. Renewable Energy,2023, 203:881-897
Theoretical and experimental investigation on heating moving packed beds in a single tube with constant wall temperature[J]. International Journal of Heat Mass Transf. 2021;180(6):121725.
Performance modeling of quartz tube for gravity-driven solid particle solar receiver[J]. International Journal of Heat and Mass Transfer, 2023, 207.
On-sun testing of a 1 MWth quartz tube bundle solid particle solar receiver. Renewable Energy,2022, 193 :383-397
Solid particle solar receivers in the next-generation concentrated solar power plant, EcoMat. 2022;e12207.JF 3C##2: https:/doi.org/10.1002/eom2.12207
A CPFD simulation on the particle flow characteristics in a packed moving bed solar receiver with an added insert.Solar Energy, 2021, 224: 1144-1159
Theoretical and experimental investigation on heating moving packed beds in a single tube with constant wall temperature. International Journal of Heat and Mass Transfer,2021, 180:121725

Experimental and numerical investigation on thermal performance of a quartz tube solid particle solar receiver. Solar Energy, 2020,207:1055-1069
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FREDH, HICRFRE, HFrZZ&IK3600E, £%70.5MPa, 152°CHHAIZKIR. NG ES/NET, HIK16/NET

M10°C4 /K INFA210.5MPa, 152°CIIMIFNZ IR A {E /2 2811.7k)/kg-41.87k)/kg=2769.8k)/kg

I 360M 7875 75 B Rt /. 360X 2769.8=997.1GJ=277MWh

RGBRCR: HINFAZERE0.95, K097, K KAERNHK0.98, 0.95X0.97X0.98=0.9
HLREVE#E: 277MWh+0.9=307.8MWh

HLINFAT) % 307.8+-8=38.5MW. FH&JIR, HINFAGRTIFEZEsoMWiET .
RIRRAEBBINAEE: 277MWh=+0.98=283MWh, %, 283+16=17.7MW, FJ#%25MWiEZE],
it . 277-+0.98+0.97=291.4MWh, F]F#%E300MWhiEH,

PORLiE R 7, 500°C, (Hil650°C, fKil#150°C.

FA R E A B 1.05X 500=145.8kWh/t

HS BN R E: 300--0.1458=20580

HS A 2058+1.7=1211m?

TUARZE: 1.05, FORLF & 2058 X1.05=2161M, PRI AFR: 1272m3

O0O0OO0OO0OO0OO0OO0OoODoO0ODoOoaoQgao
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fif1200°C 21600
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N150°C, #®F+50m, 300t/h 18
fiN650°C, #F+50m, 300t/h 18
50MW, 6kV-10kV 16
20MW, Fikif650°C-150°C, ## 16
¥7fNj10°C-152°C
WREILERE 1E
170
170

0.25 /3 G/

0.27376/m?
0.4/37G/m?3
15055 7t/ &
3003 L E

1600570/ &

800/ 7T/ 8

2005 7G/&
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I 360M %75 75 B AL . 360X 2769.8=997.1GJ=277MWh

RS M, BNt Z0.95, EHANZ0.97, AR KR EZEMF0.98, 0.95X0.97X0.98=0.9
HLEEVH #E: 277MWh—+0.9=307.8MWh

HLINFATI % 307.8+-8=38.5MW. FHEJIAR, HINFAZREIIFEZBaoMwWiEE .
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275°C, =i#565°C, {KiF290°C; 290°CH} % ¥ &1900kg/m?, 565°CH} % E1730kg/m?
J¥: 1.56X275=119.1kWh/t

300--0.1191=25190

2519-+1.9=1326m?

2519-+1.73=1456m?

1.05, SRR E2519X1.05=2645, {KEEREATR: 1326X1.05=1392m3, HiERHEERN:

1456 X 1.05=1529m?
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