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Conceptual Deign of Solar Thermal Electric Power Generating System
with Metalic Hydride.
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Abstract

Possibility of solar thermal electric power system with metallic hydride is presented. Change of solar
insolation, delay time of starting and short generation time of electricity are made clear from the ope-
ration of a solar thermal power pilot plant at Nio. It is important to solve the problems such as heat
storage, the heat capacity of the system and the heat transporation for long distance when we intend to
develop 100 MWe class solar thermal power plant.

From the point of view, an application of chemical heat pump system is considered. Especially, there
seems to be a possibility in the system with metallic hydride. = We investigate metallic hydride on the
application of solar thermal power system.

We designed solar thermal electric power systems with metallic hydride conceptually. The system
consists of distributed solar reactive collectors, hydrogen transport pipes with no thermal insulation and

steam generator with hydrogen reaction like a structure of a nuclear reactor.

Key Words : Solar thermal system, Electric power plant, Conceptual design, Metallic hydride.
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HChHY, COBREILT.4m® THD. £-T, 3%
TIL100.2ton DF 2 > PNECH 5.

ST LB DT DREYEEY 2 —MTDONTE
AD. TOEY a = VOEREEIEHCK 7RI
0, BARINCERGT 21T - CRS. 72 DRENEYR
100mm &9 5. /MAl7 4% 10mm 2§ 5. TORF
#3% 900°C L) R wilg & 4l OFEINC i £ 2 7z
W, 3mmEDOATF Vv AHET D, HILDOLAZEIK
R AEGE ORI 50mm (JE& 2mm), WHEANY
HANVT 4 Y DESEE y FEENEN 1mm & 20mm
ETB. Fio, Y 2a— VOEEIH3ImELTDE, F
2y OFEA RS ARE313.21 2755, W TFROF
B OFIERH0% LT HE1EY 2 — VB YDF &
v DEET29.8%kg C, FOFHEIL 12.1x10%%kcal
THD. E-7C, 0GEIED 3 [N D EDY AT L
HEZDE, 1ML LUIROHEMEEY 2 — )V
WIKETHB., TODEY 2 — )VEIINT 2 DICHEE
5m~5.5m DESFEELEBNIDETHD. mIH6
mBEELLY, EEES G/DOHBEGEN TETH
B, Y 2 — VB DIKET ANEET 17.51/sec T
LZABEOWWE2 19.6cm? THDE DT, ADTHE
1I%) 9 m/sec ThHD.

ERRDKFMEBEITHRC I VY Y L=y 7 )V
SEFANWTHEZERLYTINENH D, GE&0ORE
(R 111104 b > hBEC, B R 0 177 kg/m? &7
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23l/mEETCHD. 3.2 CRAEHRRYEZ DL,
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0 e BEDEZDEEN EAFIHES NI 21T
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WRIZ, 175 kWe v 27 L LR DFET, 1075 kWe
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DK E Y Ve D STV IRIEBEBAZDN
5. T ORGP TIHRODE x Hnizizw, 7

8  AKBESEEY A7 LT RIT HKEN ZBHEX
(3#3)

F4 OKBRFEEY X7 L OWEREH

r— = I i
EERFEEE(X101LWe) 1 10
FEER (hrs/day) 24 24

FAPI=E (%) 10 3
BIETERE((X104kWe) 1.1 10.87
T/G#hEE(%) 40 45
Z— v AOBE(x104kWt) 2.78 24.16
REIE R LR (%) 2 2
HRFAEREH OEE (X 104kWt) 2.84 24.65

(x 103kcal/s) 6.77 58.86

IRE T RREERER (%) 10 10
FE T REFEAEE (X 103%keal/s) 7.52 65.40
AKFEmE0°C, 1 KHE) (x105//min) 2.60  22.60
&EF 2 v 0FG04ER, 3R (ton) 100 870
ANY T W=y 7 vELEDE(X104ton) 1.12 9.69
HREEREGRER (%) 5 5
ELEER TN AR (%) 81.2 81.2
IR ER YRR (10%kceal/day) 1.63 14.14
35 H 5554 (KW /m?2) 0.5 0.5

(kWh/day) 3 3
SEEAET (X 104m?) ~6.3 ~54.8
EHEHE (X104 m2) ~13 ~110
EHARKERE E (km) ~65  ~555
HERECC) ~80 ~80
FEARE(CC) ~500 ~~500

Fcrgrr:::!enser Rgg:l}:rz 1‘Ta turbine
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Hydrogen
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From/to
collector

Eqg 105 kWe 7 7 AKIBENFER Y 2 7 1 0 #HEK,
FEEOREER

K= xvx —
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