KM

478 Holl
202646 A

2
He

ACTA ENERGIAE SOLARIS SINICA

Ry
¥ EHQ Vol. 47, No. 6
Jun., 2026

DOI:10.19912/j.0254-0096.tynxb.2025-0219

= 33 |53 sH
= a5 R

5K

XEHS:0254-0096(2026)06-0806-09
N =] E
il ﬁ

£, BEAR BRE", AHEY, B

ik im [ BE BT 3T

éi 1,2

(1. HR R B e s e A R |, 22 7300705 2. FiBEEA IS A RIEAR, 1§ 201518)

8 E: R Ansys Fluent SPFRTSE i L TR IERLE TR IR AR 0000 2l AL PR Ry 25, JF 20 A7 A [) 45 F e TR IR B 1o 52
Wi o A ek A A5 0 TS e R N 23 OB S A B — R TR 0 %, G A S PR R TR T B e T S (el . 7278
SRl A, PR A AL 2 B 1k — A A PR A SRR DR D B RS T FLSE AT R T A SRR I ) . o A A v

PO IR R T oy IRIRRCR L T 454

KEER: KFRER R s BET; BUEMAL; RIRRE; T,

FESES: TK172 XHEIRERG: A

51

W5 TR e IR E R () H 25 4 8 | RE VR A# A7 5 A5 43
ZRCTE o ISR TN — Fh PSS e A AR Bl A AU 1 2
LRITEHIIE . KA RES LR IR AE I A R S 2
IRE o TR IELTEVE N —Fh R WA A B8 45, 112 N T I 5
23R Tl e AR AU, L 2 ) R S S A [ I A ) T
B DAR B AR B R o SR TR IR G 1R e A2 B 2 i
F CIREALE R A DRS80S b7 05 ) . L5 5t
L Sy vt 1 I o S 1 = 9 01 O D e
TR M5 735 TR IR E DA 100 52 2t s RIS il AR

FEHLT-25 58 i I A4 3 772 (computational fluid dynamics,
CFD) BT A AT 1 I Sh it 1h I 2 )5, & B R4 8h
AR E MBS s TR A R Modelica 1B H R T
Y BIORY  A3 0T T XUHE AR £ RLRE A0 A FBAAR G 5 B B 0 2
LB HERE R R G R 52 = ouHE R A 5, R Fluent #E 47
T HHE P9 R T Bh R O 5 B AR AR AR i i T T ARG R Y
SIS ALIE FE AR 7R TR G R v B B T v R
T A RE T UL K ) AR A R R S AT R S AR A 5 4
FPRHSR AT CFD it B 0 i Bk BB RN ) 4 Mk BE AT T BIF 5 5
AR AR B E AT T AR IR RS AR B A
1 AR R PN VAN | B R 8 R XU T i A B O 1
S 5 i BTV Fluent X i W% AR RESEAT TR TR g AT AR X
R L TR SE T — R T N A R A PR R T A A
1% 0 ; Abanades 5 BIF i 7 — FhUBT BLUIR & M £ 7E 150 ~

il

WimE:
WA
BIEIEE

2025-02-10
2R 0 H (2022-2-6)
gk E(1986—), B,
BT RIBESE . 493499480@qq.com

b BTN, EENFOLIAGERE

IR TERE

250 “CIX[] P AT FH T fif 44, B A5 41 g XS A AR (18 14 2he 8 11y
A BERE AT BB 3 10 5B 3RO K BH B R 14 il A V5 5
R AR A5 R I AR A AR S 5057 B RS T A ARE P 025 19 TR
SRR TR M Yk o g 2 R 3R 5 O 2 SOV T A E S
et B AT 3B Fluent BUIFRAS T 46 30 0% HE LA [R5 10
I AR R R R T T R R 5 SR 1L ISR T A RE A TR
JEE o3 A R 2% 0T T IR IR AT X IR AL B BE RO B 1 5K
ISR APT 650 B HLAE f9A8 s i i1 vk B0 T kh i
7 1.65%10" m® By R AL ERAHEE , B ] Fluent THE A Z) )2
BRAFAARL T I ER (TR 43 A s Prieto 55 3R 1787 (1)
R S BRARELE S AR E AR T iy T SR S A
5 55U Ty 12 Bl S At R L s B Hs 6 JR R 9T L ARG IR B0 1
K BH AR R T R R R G AT TS [ RO T S AR 11 3
JEE o A A 5 A 0 SRR AE 5 TR AR S O T CFD B8 i 27
A R v A 3R E A R, ) 50

A1 BF 5 8 o T 0 i R 1 42 1A IR O B 3 25 TR R
A FE SO O T 4 AN TR B A R R A L 9 A B R
TR AR 1 e P R SRR ST R R R T v R e
Az e AR SO AR R, PR TR BRI oK R KT R L .
PO AR R kR A TR R B A, e S
TNFASE B3 43 o Tk 6 5 & LR ROAR IR R TR A, AR TR
HIHRZE 515 ChF, BRI E K A TR EE . RIER
FERE TRIR A 1 B RE S BT S HE AR L Bl AR AL
e R TIE T T AR e TR 0 0 R A ) T A R O
FERI 2R

FEAi S HAE . ARl A AT R T2 B R



614

1 RR#EEEET

3 ) AR AL T R 7 o AR R A R A A R Y IR 3 03
R S B R e B B R] . TR AR 0 0 93 SR 22 I A AR B
ARV R AT R o Fb TR I | v FAA 5T 43 ) DAV T A5 6
HE R AR R 3 O HE AR RLEE IR A S ST — M
o NERHRATUREIS) it 2 MRE T R (518 %
FRL A A X RV BRI AT L I IR A S
L& B /NLR L, JF @ P AR A — 2D By 1E R IR A 1
ST BRI T (B AR S AL AR ) o X S5 A SR AT
f AL, R REAL AR I&] 1 R, R R B4R 2500 mm, K
B 6100 mm o A SCR A Fluent B3 52 B00E AR LA 58 % He
AR W A A YA R A R R A M R A R 1 VR TR AR T
SE TR IR E Y BT 7 58 SR IR I 1]

AR A

i AR A NN
\ o
— ||
l/
—_— o - sl
T
B =90 RUIEY ]
AR
wp TERERAN G N
p— R / | ‘ “ \;‘_l‘
Y | M
f ‘ )
X i
)‘ - ./
— it L
b LA 25
K1 FEdhad iR A A
Fig. 1  Model of mixing tank during filling stage
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Fig. 2 Model of mixing tank during operation
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Table 1 ~ Operation conditions
JEER TR/ (Vh) JEERTRLE ) C
TH RiE =R i i TRIRIEEC
1 100 302 364 565 515
2 140 253 500 565 542
3 140 258 423 565 515
x2 BHYESH
Table 2 Physical properties of salt
R EE He R/ s R/
C (kgm®)  [kJ/(kg-K)] [W/(m-K)] (mPa-s)
300 1892.84 1.50 0.50 3.30
360 1854.68 1.51 0.51 2.20
430 1810.16 1.52 0.53 1.60
500  1765.64 1.53 0.54 1.30
570 1721.12 1.54 0.55 1.10
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Table 3 Physical properties of air

WRE LR/ R/ Ripg/
C (kg/m’)  [kJ/(kg:K)] [W/(m-K)]  (uPa-s)
300 0.60 1.05 4375 29.67
360 0.55 1.07 47.20 31.77
430 0.49 1.08 51.09 34.11
500 0.45 1.10 54.86 36.35
570 0.41 1.12 58.52 38.51
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Fig. 7 Salt filling process for mixing tanks

a.0s b.300 s

1R E/K
838
818
798
778
758
738
717
697
677
657
637

d. 900 s

/K
838
818
798
778
758
738
717
697
677
657
637

e. 1200 s f. 1500 s




64

811

i /K
338
818
798
778
758
738
717
697
677
657
637

g. 1800 s

[ 8

637

h. 3600 s

TR EAN [R] I 22038 B X 1

Fig. 8 Comparison of temperatures at different moments in the mixing tank

FH2E 3 NI, 2SR 0.6 kg/m’, LR 1.05kJ/(kg- KD | 1l
FEAARFLR 38.12 m*, #5245 < 300 ‘CFFHZ 515 °C, 75 Wk
i 5163 kI, H i T K e FHE A P g s> Wb S
HOE PR /NTIZME . 515 CTF IZARFEIH I B 8.43x
107 kI, 2 R 29 9 5L 6.12x107° f% . RSB w /N 1
OB A IR A S B0 A TR IR A R I IR EE RIS 515 °C,
T kS S — Bemt ) Al A SRS RS 2 L h R TR
TREE N CRETEE 515 °CL ik Bk E BT,

DL LRI R 364 °C L mnila 4R 565 C, BARIRIR
515 °C) A, BEE TR R A 18] o] 8 i B A < e P s AL B (S
PRAst il e ds b 75 i 2 SHEH IR AT 2 1800 s A&7
T TEAA | RN IR AN 2 490 °C 3 FRZRIR IR 2 6000 s J5 ,
MR R ETE 515.4 °C, AT IS R ZE K 24 3 4% .

3.3 ARSGHWRERHERRFERAR
A R TR TR P A 5
EEXF I Ta 4504 TR IR B VR R R VR 2IE A AR S , 40 B0 4
A RS IR A 25 4 L TSP 243 R e I ) A Ak R L A5 5 3
Bl T 00 LR B AR £k, LI 9 FETR IR, HEP 25 M
AR GEAHE B R R R RS, s AR B 300 °C
200 s I, B 05 AR 3 AREDR , 25 Sgn 34 TRIREE Hh 1 IR T
IR AT 1 TH900 s B, 2 S Wi ROR &R, B
F_E T 3GZ S 5 1800 s I, M £k 783l , 15 iy T8 40 A
25 SR TR IS B W R TR TR EE B O TR A /MR
FHEr, 2 6000 s B TR HE 1R E IR E] 788.4 K B 515.4 °C

3.3.1

800 - . ~
750l .Fr.'
700
X
e}
2 650
—— RIS
600 - } —e— itk
5500 2 4 6 8
BN R]/10° s

a. T 1

850
800} h *
. .fﬁ’f

v

i 700f

o=
650}

— s — AR
600:} —— Jinitx
550 . - -
0 2 4 6 8
WSS [E]/103 s
b. T.2
800
—8
750F w

v 700} [¢

e

%E 650}

—=— N
6001 —e— JIIfuHR
5305 P 4 6 g
A F/10° s
c. T3
9 A SRR I a] £k
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MIXING PERFORMANCE OF HIGH TEMPERATURE MOLTEN
SALT MIXING TANK

Zhang Bing'?, Gao Zhongwen'?, Feng Sensen', BaiJianjun'’, Sun Yu'?’
(1. LANPEC Technologies Limited , Lanzhou 730070, China
2. LANPEC Technologies Limited(Shanghai) , Shanghai 201518, China)

Abstract: With the development of concentrated solar power generation technology and the need for heat recovery from industrial
exhaust gases and high-temperature flue gases, high-temperature molten salt power generation technology plays an increasingly
important role. In some cases, due to the process needs, it is necessary to mix the low-temperature molten salt with the high-temperature
molten salt to reach the desired temperature. In this paper, Ansys Fluent software was used to study the flow, heat transfer and
thermodynamic characteristics of the mixing process in the high temperature molten salt mixing tank, and the influence of different
structures on the mixing performance was also analyzed. According to the results, it is obtained that the air inside the tank is heated by
the molten salt during the salt charging process of the mixing tank, resulting in a certain amount of heat loss, which makes the actual
mixing time longer than the theoretical calculation time. In the salt charging process, the baffle structure prevents part of the heat
exchange between the molten salt and the air, which reduces the heat loss, and the baffle is more conducive to shorten the mixing time
without opening holes. Besides, for elbow counter-current inlet type, the cold and hot molten salt fully contact when they were out from
the inlet, which show better mixing result than the manifold inlet structure.

Keywords: solar thermal power generation; molten salt; heat conduction; numerical simulation; mixing tank; salt charging process;

temperature mixing performance



