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Abstract: The molten salt thermocline thermal energy storage (TES) will offer a promise high-temperature
TES technology for the concentrating solar power system. Based on the local thermal non-equilibrium (LTNE)
assumption, the heat transfer and heat storage LTNE simulation model of the single-phase flow through po-
rous media in the molten salt thermocline system is provided, and the influences of the characteristic parame-
ters of the molten salt and porous media on the TES performance are analyzed through adopting Matlab soft-
ware, and the precondition of applying the local thermal equilibrium (LTE) assumption is obtained. The result
shows if the equivalent particle diameter of porous media is not greater than 0.004mm or the thermal conduc-
tivity of molten salt and porous media are in the same order of magnitude, it is valid to apply the LTE model
for calculating the heat transfer in porous media. The heat storage and heat transfer characteristics of the sin-
gle-phase flow through porous media in the molten salt thermocline TES system are revealed, which will pro-
vide an important basis for the design and operation control of the molten salt high temperature thermocline
system.

Keywords: concentrating solar power; molten salt materials; porous media; thermocline thermal energy stor-
age; local thermal non-equilibrium

ET BEIER-FERSmERIR R EREERM

@&, HRES, T #°
VR TR AR S I R R A A W E AR, M, L 510640
PHRSER T AR AR R TR E, AR5E, PIE, 523808
SR AR, 1O, P, 510006
Email: zuoyz@dgut.edu.cn, xxyang@dgut.edu.cn, cejding@scut.edu.cn

B E: paidHEREERARRARALLAAY M EABELAMN T HBREARER, AT5L
AT BB AR G 3R, ST %A P IR aR H RARENR B E ) B3 AE GRS AUEAR R R . R
A Matlabk A2 R AR, A7 T tedkdh 5 % IR G AT % IR b s ak A8 o AL e Bvh
BT B B ACEBRAR A AT AR A M. S RA: AP ¥ Y F H1A,<0.004mmAT XH ek 5
2 INFOAAT SRR B R — K F R, TR BHAFEEA . BT T % I3UNR P laak ik
HHBEE ARG E R, AlEakd 5RAHE B E R BB AT B4 T AREE.

KRR KMRRAL; BRAMH SIAR; SHREEA; AR

1355 P, K0S PEAR (thermal energy storage, TES) ,
A AR PR LA O R B IE, DAY AR

AR R e AT TR Ch e PR RECAECR R, LA

YUKBHBE R4 it A7 Fanis in) /e oh K FH ek FL

AMER. ERAANEESEAME 0930007 ; FEmag AL TIRCEEARZ 1, Sandia [H K 9K 1

&I E (No.2007108101016) James %[SJﬁTE%TEEXX%%Eiﬁ%H%%EWﬁ&i

978-1-935068-17-4 © 2010 SciRes. 332


mailto:1.zuoyz@dgut.edu.cn
javascript:showjdsw('jd_t','j_')
javascript:showjdsw('jd_t','j_')
mailto:1.zuoyz@dgut.edu.cn
mailto:2.xxyang@dgut.edu.cn

Power and Energy Engineering Conference 2010

JEAS, WA IEIRR T —A 2.3 MW h FIRHEJZ LS
AY:. Brosseau 5O = ol RlER (Hitec XL)
A5 SR S0, UESE T sRilER 5 2 AL/ TR AH
BNEN L, X LR, R R AR B A —
BATAE Y A 500 e 8 ABOR . BN AL
Rt 2 R 2 2 AL BT e A, sl g
PR R B L BE R A AT 5 A B A A I T
BAR . WLRANRAATE 2 FLA T 52 80 R R BT

AFAE P FPAS R B A s ) S P A 20 R g
PP . SR R S AP AR A Ak i), H
T BAT 48— 1 4 o Amiri 25 NPV BELPPAN AR fA4T
Bt N Da $0. Re, S#HY WL ar (ag= as/ay)
SEEEVEN RS, JF4 TN AR . Marafie 55
NOH S, F-E SRR (k= 4 14D 5 Bi
ORI R s S B, Da 205 Hee ik
SR A . Tiang 25 NTIBIFST & 240
AR ] 44 B SR ) R AR EAEIE I, RSP s A
KIFEZ AN PP BRGNS E M ERCR
i, F R ARG HT Y B 2. Minkowyez 56 A
N/ i 27 A 1 O PN 2§ RV B A ) K

7

% Scientific
% Research

»
%

9

o

PO SR, 1T SpEU/Re B LUAE )
WA T A R (K B 3 . ik, AN SCl s 2 4L
A T P L R AR RHEJE B IR R B A BTl B AR
JUARAL, S B FE Y H Jai B P e R e 4
2 HUEER
2.1 {YIBIEE

LA b A U PRI 85 R e it

q=0

o
Figure 1. Model of the thermocline TES tank
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Figure 2. Temperature profiles along the axis at different moments of the charge process
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Figure 3. Temperature difference (7 - T,) along the axis at differ-
ent moments of the charge process

3 BATRTTERAMEGRERT, - T)
SCHR[10] XS J& i A #F #5 A b ke,
6,-0,[>005 1 3 d 0 h K B AL

o= L =Tu ), WUCKHE TR s, B
TW _T;n

%ﬁ&%é<mw,@%%%ﬁﬂuﬁéﬂﬁoﬁ%,
AL 3 AT RLV AR, 7 Al Lk e X
L =T 005, XRUIERRE 5 47 904 2 TLARIE

MHIEOLT, Tt T, Z 1A AU 75 7T L2 AN
R 22 ALA Jo =) i R A R R SR R AR 5 4
G 2 AL BUURL Z A R AR N A K o

3.2 ZAN MBI HEERM R FHER

A

8 3.1 PRI A S A, (S22 AL




Power and Energy Engineering Conference 2010

I BHIRCTR S B d, AR R (=
3 I, AR d, ST, - TRIBEI, P 4 FFors.
WL, B d, B, REZE(T, - TR i,
SRR d, R ECR TR ay 59 R R e R

B]ohy MM LLHR K. % d,= 0004mm H,
max =5 0.0703 > AT RS Sk R A P,
in 1o

w%@%%ﬁ(&%wé<m>,%ﬂu%ﬁﬁﬁﬂ
ST B, H24 d,= 0.006mm FF, TR SR T4l

BB S A GIE,

7.5
7.0
6.5
6.0
5.5
5.0
45
4.0
35
3.0
25
20
1.5
1.0
0.5
0.0

.05 L 1 L 1 L 1 L 1
0.0 0.1 0.2 0.3 04

dp=0.006mm

/K

dp=0.004mm

(Tf - TA)

dp=0.002mm

X /m

Figure 4. Influence of different equivalent particle diameter of
porous media d, on temperature difference (7,—T)
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Figure 5. Influence of different thermal conductivity A, on tem-
perature difference (7 - T)
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