K FH

405 M
20194E8 A

ACTA ENERGIAE SOLARIS SINICA

'\_#L' ‘jl‘& Vol. 40, No. 8

Aug., 2019

XEHRS:0254-0096(2019)08-2266-06

92 1 B IR S - E SRR B R AR 5

Ao, AR,

WAL, FXE

(1. P EBEGE EEEIEEE, Bl 2012105 2. sPEBRZEEBE RS, JEET 100049; 3. b ERl 2B eI REQUHATZEBE, ¥ 201800)

OB N IR U - A AR AT R ST, I R R R 0 B AT A B AT R A St
e TR R - S0 O T A R e PE I DG AR 5 KOG R U 20 22 200 H A, 4 SR 2 W IR e 4 U R e e
FNFEREI RS 5 TR i He A R B TR I DA - S A AR ) BT BT R

KR BRI R A IR WURE I

FESES.: TK172 TEEERIRAD . A

0 51 §

eI ASE Ry Eh HEAX BE R Ge 1) SR 2 —
HIRE A HE S AL I A MO R k. e
AR TERE AU I 25 LD E R R TR =
%o A, 5 B — Tl e RO 4 ) 4 A T 0 £
EHRER G o

R T 28 58 A e AR A 2 — R T 2 A A e U A
o WRIE S S8 B TAES 1AL PVE S5 R R, i AT
T AL IS BT S TE B R, i i AR
PRt B 24 B A R M R S A it
B B i AR R S SR A e B [N AMIF SN BB
TFIE T — ZR 50 IR i 4 58 4 46 P 4 AR e 1Y 1k
57 . Salimpour” Fl Shokouhmad > X A~ [v] #2 i A1
M58 A B A MR i 4 8 A o A g AT AR A0 A
FRI ST o Jamshidi 4538 1 3B A 52 3 2 % R
JHE 4 S84 He AR AT B BE I S0, A8 N UL BN L
PR, SERE TR K, A TR b v A 31 A A
ST A R AL

95 0 M I 4 P g i AT IR R, LU ER AR A
T, BAT AR ORI E P B R BOR A
R MR e B g B R A R RN O
IO SRR A TR o ELJ h 7R R e 2 S5 A5 e A
i A RAPE AR DCRIFFE 3 A0 ARAE S ) 5 B3 i
R 4 e Eh 4t P T T O PR BB & H 43 7, HL S

s EHE: 2017-03-06

BRL7 IR 40 BB A 5

ARSCBETH I I TR A 2 £ - S R At
6, X 5 R A PN AR ST A S A R AL A A
PERERETTSE R TT

1 LBERFENAE

11 SZREE s

S MR A sCHe s thr 7 MR ) 24 RS
Fi R T 2L PR EE e AV O . MBRUGE A RF) A EL An
BT o 7 MR RS54 RO A SRS S S8 1 i A
JEI IR 5 A P o A AR A R B Sk il A
2 AN I Bk e AR, MR A B Sk N BT E D 2 4N ER
FEZ AP A . I B NI e, AR
TS A 8 4 R, Ve BT AT H PR A TR 1 52
B -

1T 1T

PeeeCOseE |

Bl IR

Fig. 1 Spiral tube heat exchanger

12 LBER%

SRR GEH 3 A (] A B - ER G A 1] R
PR A 1] e A0 v S KA 0 1] e o WERTE 4 5 4 A

EETR . P EREB RIS SR LI (XDA02020600) ;. [E 5 FEERRHE A E L5 (2014DFA60200)
WBEEE: LR 01974—), Lo, Hit ., RIPFR G, FENSRMAA IR SR TS o kongql@sari.ac.cn



810 XA IR AU R - SO AR X AL Pt 7 2267

i Ak T ER AT B (] e A0 AR B [l e 2 i) S

T L T kbt

K2 sLERGEH

Fig. 2 Experimental system schematic
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Table 1  Parameters of instruments

I ERALS iy K B 1%
FaEh iR AL s 0~400 °C 0.5
SRR AL s 0~150 °C 0.5
GEDN TN 0~20 m*+h”! 1
SRR 0~2400 m*+h™* 3
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Table 2 Thermophysics of the molten salt
240 BETE Lic1:2
I kg-m” 1864.7~1869.2 1%
B mPa-S 3.1-3.2 +0.2
EELAAT kg -K' 1.256~1.259 5%
FRABW m K 0.3879~0.3894 15%
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Table 3  Heat transfer experiment in shell side

24 ax faEh
Wi dg/m’ - h 300~600 3.39~3.45
AR EE/C 28.33~28.89 273.92~274.37
R EEC 149.91~152.63 259.33~260.89
FEMER 89.62~90.76 265.23~267.67
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Table 4  Heat transfer experiment in tube side

e i AR JEER
P /m’h” 246.25~251.8 2.01~4.05
AR EE/C 29.14~29.30 294.31~298.07
R EEC 148.87~149.91 277.35~292.28
FE MR EE/C 88..957~89.57 285.84~295.18
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Fig. 3 Experimental results on shell side
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Fig. 4 Experimental results on tube side
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Fig. 5 Experimental data
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EXPERIMENTAL STUDY FOR A SPIRAL TUBE MOLTEN SALT TO
HELIUM GAS HEAT EXCHANGER

Liu Yan'?, Kong Qiaoling'’, Huang Weiguang'”, Li Wenhui'
(1. Shanghai Advanced Research Institute , Chinese Academy of Sciences, Shanghai 201210, China;
2. University of Chinese Academy of Sciences , Beijing 100049, China;
3. Advanced Nuclear Innovation Institute, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract: The heat transfer performance of spiral tube heat exchanger is higher than that of straight pipes of heat
exchanger, at the same time it has adaptability to the thermal stress under high temperature environment, which is very
suitable for molten salt reactor. An experimental investigation was carried out on a spiral tube molten salt helium gas heat
exchanger, and Wilson method is used to deal with experimental data results of heat transfer performance of spiral tube
heat exchanger for molten salt and helium gas. Compared the contrast analysis and experience formula, the results show
that spiral tube heat exchanger can improve the working medium heat transfer coefficient in tube side and shell side,
which provides the design basis for the molten salt to helium gas to heat exchanger.

Keywords: spiral tube exchanger; molten slat; helium gas; heat transfer experiment; Wilson plot method



