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Abstract; Solid heat accumulator plays a certain role of peak load shifting, whether it is used as the con-
figuration system of combined heat and power (CHP) unit or as the consumption system of clean electrici-
ty. In order to improve the heat storage efficiency and capacity of solid heat accumulator, an unsteady val-
ue analysis method of thermophysical parameters is proposed firstly for heat storage process of heat accu-
mulator structure commonly used in engineering, and the reliability of the numerical analysis method is
verified by experiments. The optimization method of section and power distributions for existing regenerator
structure is put forward. By establishing numerical analysis method, the heat storage performances of re-
generator structure before and after optimization are compared. The results show that the maximum tem-
peratures of section optimization method and power distribution optimization method are reduced by 3. 6%
and 4.0% respectively at 10 h, and the heat storage capacities of those are increased by 5. 0% and
6.5% respectively at the target temperature of 600 “C. Combined with the characteristics of section opti-

mization and power distribution optimization, a compound optimization method is proposed furtherly,
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which has the optimization effects in both horizontal and vertical directions. Compared with the regenerator

without optimization structure ,the maximum temperature reduction rate at 10 h and the heat storage ca-

pacity improvement rate at target temperature of 600 °C are 7.2% and 11.0% respectively.

Key words: solid heat accumulator, regenerator, section optimization, power distribution optimization,

compound optimization

51

il

[ A B e LA PR T D A FAREAE Dhdn i,
i B Y I — T PR RE AT ABEREILAY AR HL
o A A [ R AR 1 RE R AR R A IR
U PPR R ZE F) PR 3 5 P A I Lk i
TELEE 43 A 4 50 BE O MgO By R B B 45 11
MgO il H AR 25 iR oo i P S A K 1 2 252
P FLPE RERER (ORI R o BT 2 SRS
(ORI e, JHOAR B 2 1 1o i A R AL
AR AR S SRR R A PERE R B0 E S
TERIAR . BB T DLEE A 1R 8 1
BERE SR VBRI T v FUE T A [ i A4 [ 2
T E LR EE PGS R A, 15 3 35 AL 7 1
5 IR B H bR PR ) R LS S .

FURIT, 0 38 SR S5 4 B 07 22 0 B T A8 R 1A
TN B FAAL K Ty T, T A 0F T P 2 B A
AT TSR A o AR SCE Joxd B 3 ALty
SERE TR JEREA T SR B IE 5 DA IS A A
& IR BE K, o3 B0 0 AT 38 PR A 2 A
FLAE S A DAL AU AT 1F 2 o A AL 455 W
FOEATE B EE 2R, $1 ) — P A5 B R A A
WT7 ik IR B IR R 2240/ N R R dm it B R A1
RESHARIRG A T PRSI AT LT

1 HERPELIEIE

L1 BREERYIERE

TARSEPRI T MgO fik K 38 A2y dn 14 1
B o RHIR)Z &G A B, e 2 5 & 2 A HE
B, PRAIE B P S5 4 52 PR E T, Je )2 v LR
MgO il 1] Bt i 5 R b 22 ) 2 A FL o

TEX 4y BRAR Y i 5 26 AR RO AR B AR LA
) FARAL DU J B T (g P A R R AR AT

PEA IR I, B IR A MgO % 22 [a] Fr T 42 fih £
FHZME AN, 28 PRI NEE T A2 b B, R PRl
SENASHUL IR, IRZAF B P B RN IE] 2 P, K,
~ K, DU R i

O
e
W
R

O
W

N

&
V
Y

N
LRI

K
[/

\

b
N
=
7
%
) /’I
Xoa /‘
S
N
™

Y77
L
v/
X%y

N9

)

(;f
'A
Vil
SnGg
[/ { [/
&

5

NN

N\

/0
%

L0
9979

Y

AN

A\

MRRNNWN

N

N\

I

AN
A\N

/% /%) /% /'
74

.
I\

N

\

N

1 EREERE

Fig. 1 Structural model of regenerator
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Fig. 2 Physical model of regenerator
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¢ =-9.86 x 107/ +0.32 +952.30 (1)

A =6.88 x107° —0.018 + 14. 34 (2)
K e —N A E, )/ (kg - C); 1 — iR
JE,C5 A — N B FREELW/ (m - C),

AT BB ER LS BN R 1 s, 47
(W S | o1 B 2 S VAR e U A TN L 9 v <y G X T
GiRINR2 ~ K3 Pin. MR AT LUE Y, A
SRS HG IS 22 U BE BE AR TT 5 ), PR At I 4% ] 3
135 RUBOHE A SCRTH R BE R R . AR T LA
A ] DA B A 4 /N S TR S AN
PRI M A SR U ] 257 5 min,
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Tab. 1 List of unsteady value analysis parameters

WIREZ 50 mm &b, HABFE S H N 4 P

Z o OHE
R /kg + m 3 2 796
EHRIFIRE/C 100
ZH ]/ min 300
EIR/KW 60

x2 MELXMERIE

Tab.?2 Grid independence verification

RIksRIy Wi ASRAGRE/C LA iR/ C
1 115 427 233.43 430.98
2 230 401 233.40 430.89
3 460 539 233.36 430.86
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R e R
"\ :E;
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B3 BHHAETIGER
Fig. 3 Experimental model of regenerator
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Tab. 4 List of experimental parameters
Z M o
WAL/ Q 4.85
HLURAE/V 230
AL/ A 47.4
FE R/ kW 65.4
H, BH 22 & TH 77/ W + cm 2 3.83
EWRIEE/C 45
AR/ C 600

R3 HRMIEEIE

Tab. 3 Step independence verification

BR MRS R/min ZERMGRE/C A8 ERIEE/C
1 7.5 233.43 430.98

2 5.0 233.41 431.03

3 3.0 233.38 431.10
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Fig. 4 Comparison of simulation and experimental

results
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Fig. 5 Heat storage hole structure
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Tab. 5 List of variable parameter analysis

Az AT HOARE, HEARAR R N 6 s A Hal
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Tab. 6 Results of variable section analysis

IR i 1 I I I\ \
ik 600 C %
8.33 8.67 8.75 8.75 8.75 8.75
/D
W R2E/C -1.42 -1.91 0.19 -1.88 —1.42 -0.51
ik 600 C &
500.0 520.0 525.0 525.0 525.0 525.0
PAR/KW - h
10 h F
N 686.53 666.39 664.08 661.82 662.14 663.11
M R L/ °C
FEHI 10 h FH
i 471.99 488.54 489.36 490.15 490.94 491.76
AR/ C

28 a1 I il \ A
bl 97 113 109 105 101 97
cl 97 113 117 121 125 129
b2 97 113 109 105 101 97
2 97 113 117 121 125 129
b3 97 113 109 105 101 97
3 97 113 117 121 125 129

MR 5 (BT 3 PO BB A, 3 AR )
5 FRRIELE AR SE S B0 2 6 FroR . st ILE
A AU AL 5. 0% , BRI L 10
h [ E IR IR 228 214. 54 °C | A Fh 25 38 1 5 Ak
WZEA/INT 20.3% B IERERRLT 3.6% .

VEELZE B R A 26 T4 E LAk m Ak R
SHRITERA ) B AR L 72 B A4 10 h B A TR 43

ERE/C T T e .
686.53 655.88 625.23 594.59 563.94 533.29 502.64 471.99

(a) Ttk 10 W& IR BE /31 =

R BE/°C. I S
661.82 637.29 612.77 588.25 563.72 539.2 514.68 490.15
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Fig. 6 Comparison of temperature distributions
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Fig. 7 Comparison of section A - A temperatures
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Fig. 8 Optimization model of heat storage power
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Fig. 9 Variable power iteration curves
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Tab.7 Comparison table of regenerator power optimization

Z M IR I R iA
F1k 600 C & AT/ h 8.33 8.88
R R 22/ C -1.42 1.93
Fik 600 CEMA /KW - h 500.0 532.5
10 h BRI SR E/C 686. 53 659.39
10 h BHIKRATELE/C 471.99 484.87
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Fig. 10 Temperature nephogram of power optimization
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Fig. 11 Comparison of section B — B temperatures
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Tab. 8 Comparison of compound optimization results

10 h i 21 % 600 C HArik 600 °C H ik

[URIE=. oo L R JET & R i
iK=/% R % /NS %o
I A 3.6 5.0 20.3
) Nd 4.0 6.5 18.7
2L 7.2 11.0 37.8
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Fig. 12 Power iterative curves of variable section

regenerator in Group Il
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Fig. 13 Temperature distribution of regenerator of

compound optimization
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