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Fig. 1 Schematic diagram of IWH seasonal storage system
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Fig. 3 Simulated and measured value of average

storage temperature
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Fig. 4 Variation of soil temperature and

outlet water temperature
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Fig. 5 Contour map of heat storage

I B S R DU 107 5 1 A AR K T R A — T AR i 5T
frio 5 LR TR L FEIR R T I IX
BRI B IR R G E . W BLF A
PRFRE L AN DE R, R B 2 R AR P By
IR AR PO BER T R . L, 1V BEDE TR
fEPABUREER R &, (R GEAE T H o iy L7

FYuisfrid e, b w EZ RO . ARG
WA N AR . 5 IO R 2 17 200
LS RENE T E e MU H KR 35 CO R RR, BT
A ERCEASYT el LA 5 AFR AR AN REAIR T 35 °CL 181 5
W ZACKR KR 35 “Cor FH 4, 27 B A ORI B 2
R AERRS B EFEAEZ T LT O . P, SEprn]
PASEFE I R 8 BT S 007 A8 T 37 SN K iR
35 CorFE Y X 4

Kl 6 4 R G UREESF(E AL, Al & AR T A
i, PR SZ PRI R R R O W . O B A A
BUBOR , BCEA RS2 IR P17 1 22 A P i B ) A

80
©)
) Z
| - - ) “o *
70 «(; 3 Pa o %;‘ Ty
= ool mre\e T T S\
® [ERIT, o
@ Al |
S T R . o
£ o U ihokimiess o
“ éj%
30\ '
1 1 1 1 1 1 1
31 35 40 45 50 55 60 65 70
AT m?

Ko HURRSFE L

Fig. 6 Contour map of heat extraction
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Table 3  Input parameters for system economy analysis
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Table 4  System annualized cost for different storage volume

with its optimized circulating flow rate
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OPTIMIZATION AND ECONOMIC ANALYSIS OF AN INDUSTRIAL
WASTE HEAT HEATING SYSTEM WITH SEASONAL STORAGE

Zhang Junyue', Guo Fang’, Huang Hailong’, Tian Yuan', Yang Xudong’
(1. Chifeng Heran Energy-Saving Management Co., Ltd., Chifeng 024000, China;
2. Department of Building Science and Technology , Tsinghua University, Beijing 100084, China;
3. School of Business, Panjin Campus, Dalian University of Technology, Panjin 124221, China;
4. Sinohydro Co., Ltd., Beijing 100048, China)

Abstract: A design scheme of an industrial waste heating system with large scale borehole thermal energy storage is
established based on a 1 MW realistic industrial waste heat recovery system. Both heat injection and extraction processes
were studied based on system simulation. The study results showed that the integration of industrial waste heat and seasonal
thermal storage is a good way to maximize the utilization of industrial waste heat in urban district heating ; The correlation of
storage volume and circulating flow rate has significant effect on system thermal performance and economy. Therefore, the
correlation should be identified according to the characteristics of the heat source and heat extraction device of the system.
Annualized system cost analysis showed that, the industrial waste heat heating system with seasonal thermal storage has a
significant system economy. The annualized cost of the designed system is slightly lower than coal-fire heating system, and
far better than natural gas heating system.

Keywords: industrial waste heat; seasonal thermal energy storage ; district heating; economic analysis



