B39 HBHE3 M Erl fie 5l Wil T i Vol. 39, No. 3
2024 43 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar. ,2024

SCEES 1001 —2060(2024)03 - 0082 - 10

N

ARBESEREFEAREERSEHFHAEAR

HEA LR BRI LE
(1. mE B EFRRE, b 102209; 2. v 4 k%, b5 100096 ;
SEMEEA R A ARNE BT E NG 182 BT 361004)

#  E. LT MATLAB/simulink 3248, 3 5 7 @45 #K A RRY AAL KR E IR0 K AR BIRS A E A %
FABR S TREATREFRET HE 2 RBHEX T 243 M% W, AaiA LR St EAe R P R T AR T
DA B TR ER IR E R G E TR 4 Frisdl ik, SREAV S RNEFLHIFS5.5 keg/s i, FH
R o R E B RSRIE 0 AT ARG, 6000 s RERKREE DY 710 CHER T 612 C, #4806
SRR 0.88 kg/s IEAKZ] 0.67 kg/s, 4H3fE A F & T, ;wﬂm*m # o @I E B R AL R, e
BTG A R G AR R ) T R R o 14 ,40F 90 s o AR PR GBI, AT AE
o @I E B RALE v RE L AUE 60 s A AR A K R %*rrh 0.6 kg/S %3] 0.4 kg/s, 122 A G EAFA G
RAL Ik Fhix K, k1845 %) 4 0.08 MPa F= 0.03 m,

X OB OAEAGERRS; B A s simulink £7 305 S AR ;4 5
HES%S . TKII SCHRFRIRAG : A DOI;10. 16146/j. cnki. mdlge. 2024. 03. 011
[BIAATEKXIBEA, 6,56 A, 6 20020 R B AR R S 1 0 SO 5 [T ] BARES) ) T.48,2024,39(3)

82 -91. CHEN Meng-dong, KANG Wei,ZHANG Nan,et al. Study on modeling and control simulation of steam-type high temperature solid

heat storage system[ J]. Journal of Engineering for Thermal Energy and Power,2024,39(3) :82 -91.

Study on Modeling and Control Simulation of Steam-type
High Temperature Solid Heat Storage System

CHEN Meng-dong' , KANG Wei', ZHANG Nan’, LIU Wen-liang’
(1. Beijing Institute of Smart Energy, Beijing, China, Post Code: 102209
2. North China Electric Power University, Beijing, China, Post Code: 100096 ;
3. State Grid Xiamen Power Supply Company, Xiamen, China, Post Code: 361004 )

Abstract; Based on MATLAB/simulink sofiware, a simulation model of a steam-type solid heat storage
and heating system was established, which included components such as thermal storage body, waste heat
boiler, fan and water pump. The dynamic characteristics of the system were analyzed under constant inlet
air volume and constant outlet air temperature modes. Results show that four control methods are formed
according to the opening of steam drum outlet valve and the sequence of fan air volume adjustment for the
conditions of steam drum pressure rise and user heat load reduction. When the air volume is maintained
at 5.5 kg/s, the outlet hot air temperature of the heat storage body and the steam production of the waste
heat boiler will continue to decrease. Within 6 000 seconds, the temperature of the heat storage body de-
creases from 710 °C to 612 °C, and the steam production of the waste heat boiler reduces from 0. 88 kg/s to

0. 67 kg/s. Under the working condition of pressure rise, first adjust the opening of the steam drum outlet
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valve, and then control the air volume at the fan outlet. Compared with the opposite adjustment se-

quence, this saves half of the adjustment time of the system’s steam supply pressure change, which needs

only about 90 seconds. In response to the user’s heat load reduction condition, first adjust the opening of

the steam drum outlet valve and then adjust the fan outlet air volume. It only takes about 60 seconds to

reduce the steam supply heat load from 0. 6 kg/s to 0.4 kg/s. However, the steam drum pressure and

water level fluctuate greatly, with fluctuation values of 0. 08 MPa and 0.03 m, respectively.

Key words: solid heat storage system, heat storage body, simulink simulation, dynamic characteristics,

control strategy
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Fig. 1 Schematic diagram of steam-type high

temperature solid heat storage system
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