VO e HURHE R 525 4 (B AR RH D)
J. Xi'an Univ. of Arch. & Tech. (Natural Science Edition)

Vol. 53 No. 6
Dec. 2021

5553 B 6
2021 4F 12 A

DOI.; 10. 15986/j. 1006-7930. 2021. 06. 003

ZRSEBEYERKBRENKRZUEREES

éz’—Ja: . "_]‘ /@,] . 4—‘ é&f;‘é b % g;;;

(FHh2E FRERNE G TA2E . Tk 300350)

ZoRit, W

FE SRR BHRE M B A 35 PR R —Fh i A AT 00 J7 5, R K BH 8 117 64 1) 3 42k R0 A 180 E 12 A R e B RE AR AR AL R B A
BRENE. B0 R PHRE UK R GE R HERE VT SEPE BEATER G437, BT Dymola /7 HF & Hl Genopt AL 58 R GBI i b5
AL BEIt, SRR ET 30 4E 1 AR GEIR R RAE LR AW BENLYE , X0 E P Oe b it 77 AT W SE R DRAl. A IRE RS
B BERE NI SEE , BEXE R G SCBE B IR TR WIS B U7 SRAEAT T AT Y. LUK HE i S SR AR SO SR AT T S . B
R T PR BT IR R RE B IR AR AT BB, DL AE 8000 (37 3 T R 48 04 {1 A v 5 R Al 2 WU B¢t H b
T3 24 B 39 IS T T 58 v Al B PRI A By R 7 AR B0 2 R T A A R I S P B D TR RS A, AT 4 T R G R A 1 5E 1
HIBE

KR RMHBEMOK RS ALt ABEr:: THEES

hEA%ES: TUS32.1; Tkil5 XEFRER: A XEHS: 1006-7930(2021)06-0804-07

Reliability analysis of solar water-heating system

considering meteorological randomness

LI Xiaoyuan, TIAN Zhe, YE Chuang , NIU Jide, WU Xia

(School of Enviromental Science and Engineering, Tianjin University, Tianjin 300350, China)

Abstract: The use of solar energy to supply domestic hot water is a widely accepted method, but the inherent
intermittent and uncertainty of solar energy make the system energy supply uncertain. This paper analyzes the
energy supply reliability of the solar water heating system. First, the system model construction and optimization
design are completed based on Dymola simulation platform and Genopt optimization software. Then, the
randomness of meteorological conditions is represented by the historical meteorological data of Tianjin in 30 years,
and the deterministic design plan is evaluated for reliability. Finally, to improve the reliability of the system’s
energy supply, additional investment options for key design aspects of the system are analyzed and evaluated. The
reliability analysis of a residential building in Tianjin shows that the energy supply reliability of the system does not
meet the expected design goal in 80 % of the scenarios because the deterministic design method fails to consider the
randomness of meteorological conditions, while appropriately increasing the power of auxiliary heat source and the
volume of water storage tank in the design scheme can effectively make up for the deficiency of deterministic design
method, so as to enhance the ability of resisting uncertainty of the system.
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Fig. 1 Flow chart of energy supply reliability analysis of
solar hot water system
1.1 KFEEEHRKRGER
2 gl gt i) 0 PR A K B RE POk R S8 IR R

il SRR
7

B
5
ANV
‘%}-
E:d

w
gD PATE 1 ek

2 KMHRBERXKRGZRETEE

Fig. 2 Schematic diagram of solar water heating system
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Fig. 3 Dymola simulation diagram of solar hot water system
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Fig. 5 Demand side design boundary of solar hot water system
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Tab. 2 Table of equipment performance parameters
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Tab.3 Table of equipment economic parameters
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Tab. 4 Optimization parameter input of Genopt
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Tab. 5 Deterministic optimization design scheme
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Fig. 6 Stack diagram of deterministic optimization

design scheme system operation energy
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