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Characteristics of Thermoelectric Generator
Under Space Fast Reactor Accident

YANG Shuai, SHAN Jian-giang, ZHANG Bin
(School of Nuclear Science and Technology , Xi’an Jiaotong University , Xi’an 710049, China)

Abstract: Based on the transient conduction model of thermoelectric generator, the
analysis was performed on the temperature and efficiency change of thermoelectric gen-
erator under UTOP and ULOF of space fast reactor. The results indicate that the ther-

modynamic changes of thermoelectric generator can insure the safety of thermoelectric

device and space fast reactor in case of the accident.
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Fig. 1 Scheme of thermoelectric generator

2 TE HF&RE

WO 22 R AR E) 1A PN R ITh
WEFE x4 2) L i P AN Y S R IR 22 e
A £ 0] BE THT 2 2 Y L B A AR 0 T R
BE Rl 1) 7 16 [R] A A1 2 2 1A B 3 R RO B
RET R A AL

il 22 B SR BER BT S O RN

OT _ . 20Ty, oT A
A‘OCP a 91<91‘> +d 91+ A (L
W 1l

P T
x:O¢ N ,
x=L
i T T
S g &
/

2 TETFHER
Fig. 2 Compution model of TE

AR FR AR A A AT
TO,x) = T,(x)
@ (t,0) = hy (T, — T(,0)) (2
q.(t, L) = h (T, L) — Ty

DR 2 BRI 3 WUk £
Hk, “+72 P Ak SAITiE, - — 72 N A2l
ST,

XD A g2k SR TR Y R A AR
m’ ;0 P AR TR 9 % EE L kg/m’ s e, Rk
Tty e A ]/ (kg » KD 52 2k K
TR SRR W/ (m » KD s 2 AR Mk
17 1 b R E VK y S 2 AR ST Y L BE
Qe my I R R R IT H AL
AT KB m.

(2 gy (2,00 . q. (¢, L) 435 g — B %
Hixlm TE #0ii  TE ¥ i ) — 8] #% % 5050045
i 1B B W/ m® s by he 53 ) — (AT e
H5RRT ] g% AT TE By 3R 1 1% #4R 5L
W/(m* « K5 Ty T 53 5311 g — (01 8 ¥ 51 550 I
1AL B R HN R B IR °C 5 T 2 S AR R R
&, °C s AL, s,

Mt TE Joi i s s A i) ) =X
(D AT R -

I = 0, (T(,0) — T, L))/ (R, + Ry +Rp) (3)
K e i TE ST ZE N 5 2B, V/KS R,
HPEBHLBE . Qs Ry R 435110 TE Joff N #UFT P

R SR A S H R, Q.
22 % L AR IR
P, IR,
TP praa—lp—Lp
p T 4n ?PJ 7P'r

K. Po Py 43500 2k 0y 32 25 H B s i A
BT Py g APy /2. Py /2 43 50 2 31K
PR B I BAGR  AR E B0 1 AR T 43 S
P, = a, Tt 0)I.qp =— 23T(,0)/9x. Py =
LyI*/A Py = LcIoT/dx,

KD —AE LM AR F B oy o7 #2 . 18
o BCE T 1% 3K e s 575 8 B5F 18] 301 34 47 1) J 22
g3 RS PRI P R b 22 40 2L 1 Bk A
T 413,45 FH B e 22 o s KU R (D AR Ry
T — Ty T —2Ty ' + T
A M - Ax’ -
TI’” 7’1‘:11\1 2
s

+

Apc,

7l (5)



S8 A IS AS AR LR R 2R R L AR A AT Y 749

(DO W RIS LA Ax, BB 5] .

Sy - :

Mic/)T = K, (T — T )*K,'(T,»” —
2

o) 4ol (T = T+ IEAE ()

A A O 22 73 i BCHE ) 1A 09 1 B2 G T
M, = ApAx i 7 253 FIT U (R B9 45 s D g
)= K 9 RBGK =A) Ax,

sy, S C6) BRI A T 1 A o 7 R
) P e - 2 1 BEA TSR A

3 HEHESERRESW

AR SCFAFSE A RAPID-L™ J2& 1 J38 44 3) 32
5 000 kW, HL T % k200 kKW 23 i) He 3k , 04k 4l
IR | RS 4 R A ¥ L A AR Il g
Ho— [l A v AR A48 43 ) 2o A B S 4
P VR T I G 0 B, — [l [ 1Y e 2 T
TEERS AT L 485k SR R i B Gl o
PO AR R L 22 A I IR A 4 I B B
T AN PR A B o %R FH R I A R
SISy 1 W= 85 W E ) B AR |

TAR PR I R FEH (UTOP) 5 AR 4 i
Fl (ULOF) 2 25 [A] PR HE P B AR 9 ik o 3
e, 7€ UTOP T8 F .25 (B R HE PR 2 A0 i i g
PE G123 it R HE 1) ) S5 AE J I R) P e 4
I AR HE B 28 A U A o i HE 1 T SR AR R
g ok, ULOF ¥ F 25 ] P — [8] B (4 i
TG S e S SO ) ¥4 00 R O o R O M
TCVEIEH B ARHE A 5 0B 2 AR
VE 2 HE TS A L3 B R Ok . PR, AF 9 3 1
FHORAET TE T3 7 2 Je 38 i B 4 s50R
AR Ak B 2 L

1035
1030}
1025 ///'-f a
8}
.
‘Qi\( 10202
o8
601 w
6001
el 3 10 05 20

[t iE] /min

3.1 TERERESHSH

M3 [P HEIE # a2 1T, TE Jolbfa s,
S AR 22 W T B FABELAR K oo A 7 2 1 1
b PR A H HRORE X A L e RO RN BT DL
TE eI S# R ., IR SR BIESL T X —
SRR B, TE ST F ¥ B 40 A an 1l 3
7 o T BE T TR B B AR A AR | — R

11001
1000

900 |

RE/C

800

700

600 -

0 2I 4
K/ mm
K3 fazsu TE RE 56
Fig. 3 Temperature distribution of TE at steady state
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