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Abstract

Based on the current situation that sewage treatment consumes a lot of electricity as an ener-
gy-intensive industry, this paper takes the distributed photovoltaic power generation scheme of a
sewage treatment plant in Wenling City as an example, and proposes to apply distributed photo-
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voltaic power generation to the sewage treatment plant, and introduces the design points from the
aspects of photovoltaic module inclination, square array layout, and power generation estimation.
At the same time, taking 25 years as the operating cycle, the economic benefits generated during
the operation of the sewage treatment plant are analyzed, and the comprehensive annual profit
rate can reach about 14.24%. In addition, the sewage treatment plant can achieve environmental
benefits such as saving land resources and energy consumption, and actively responds to the im-
plementation of the “dual carbon goal”. This study provides data guidance and reference for the
design of distributed photovoltaic power generation system.
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1. 5|15

15 KA AR G R RE R AL AL =k, 2017 4F At VS Bl N 5 K AR I REHE & Ak 2 RUBEFE
1%~3% [1]. 5 AkEZEAELG, FRE H A5 KA REFET A T H =K o, HERRT5/KAE) 1 E
PSR FERMY, Hig kAT BAEREY) 70%~80% [2]. WFFEE N, 2020 4, FE TG KACHR] W EEHAE
MEZ91.84 x 100 kWh, 25444 HI B 0.24% [3]. B R E V5 KA $Rbras . V5 KIEE
AP R, AR E TG KA e B B L ARK IH 280 T34 4], 2021 4=, rpt b e dig ik g
“BRep A ATEIH AR, ERKAAEMLE AR SR, RA CAREH, 8L BERER
RHIH[5].

IR B BB RS K B R L2 o, 15K HE) bk — R Arm 5 E R X sy
My, WA EARIHRY, HERRME. K, 15KAEE AR 2 A B BRI . i A o e A
AR K o ) FH AR TS S A 47 B Ak Jo2 T B 23 A ORI L R 8 T AT 29l A, 0 b B8 AT 25
GFRIH. 54, FEAKMEETFERER, JeRRH RGRELE R F i 0 d R P B AT P PR AAS

AR 2 RTTE AKACEE T RERER m BRI TG KA ER AT AT AR R R SO 1 LR U ), LA
DAIRLUR T 3Ey5 KA ) o], REHOGARBAF WA . B i T e, R R E I E S5,
DU N J5 S5 7K AL BR ) (R G AR R v o Sk R 07 ) A48 2%

2. FREBFRE

FeRR BT R LRI T 3y 5 K Kb A SR A2 43 A OBAR R L R Gt Hh e B 10 0
52 SRS EOGR BIAR L, B AR . IR A IR BUR S R BE S IR BORI A
[6]c AKEEFRF MBI 415 W 1R B ESRAAE, etk it RS 1722 x 1134 mm.

FAR KRG CAR LA W AR SRR S IR LR, 40 75 % 47 P B AL 1 fak FH R in 5 PR e A 0L

2.1. ReRBEEEA
AE AR IRENE 2 ) KPBHAE R, FR R E S E R A[7] [8]. LARIET NI, IR TT4EE
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b4 280, WEECRAMHMAR ARQ) 9], WHEARDGCRAMGIM g A 220, JAREMTTAL A IE
7717 6
B=p-6 @
K p——4HIHIf;
o ——5IK] .

22. RRGERE

HeAR 7 BlEAT B, 75 BERAIE S5 YR LA 75 A PH 4 R AR B B T AR ELIEE RS, AR R A 20(2) i B [10] 6k
HAEPHERES) 2 (R EE S, 52 D=1.09m, #iFHE 1.2 m.
0.707 tan ¢ + 0.4338

D=Lsing 0.707 —0.4338tan ¢ @)
Kb D—HEFESI Z MR, m;
L——FEZIRHC R, BUE 1.722 m;
pB——BEFfA, BUE 22°;
g— 4 E, HUH 28°.
FEASEARAL o5 M AURYE A RE@)IHH, HHZEF N S=25m%
S=L1+%*chos,8+0.05 3)

Table 1. List of main structures of a sewage treatment plant in Wenling City

%1 RIRTRS KNI EBRERNR
o P H Hfr Fagi Rt

1 HE AR 1 i 233mx115mx8.0m
2 S AR ST 1 i 220mx55mx50m

3 AAO it 1 JRE 525mx625mx7.0m
4 Z Uit 2 i ©30.0mx50m

5 SEAIR PRI 1 JAE 186mx251mx7.0m
6 I RBTE It 1 JA: 176 mx19.0mx 6.5m
7 V B yEH 1 £ 34mx169mx7.2m

8 “ﬁﬁﬁﬂjﬂgﬁiﬁﬁﬁ 1 i 125m=x50mx46m
9 15 VR KAL 5 1 £y 27.0mx 10.0m

10 hnZjla) 1 i 20.0mx 10.0 m

11 1N 1 ESS 27.0mx7.0m

12 FR R IX 1 i 180mx7.0m

13 e X 1 & 25mx8.0m

14 SRR 1 i 38mx150m

e 1, ARSI R R, THEA DR AT B 40y 3400 B,

23. REETHE
REOCAREAE LABURE A BE 227, TN IEm 17, PIHEZRIBE RN 1.2 m, [ —HEPTAS e R4 2 [
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FIBE A 0.1 m BIHEAG 7 AT AR T BRI AT ¥ B i 4 [ A TR fa st &, THEAS BRI T BT
TERIHTTLAE R0 H a5 808 14,153, ~F3ugfE H R 5 T th=(4) 15 [11], 192 T=3.93h.
T:%EH%%E

3600 4)
5K AR BB 4R i Q HIS(B) L, /91 Q = 134.9 77 kWh,
Q=5%§ixﬁﬁﬁ§x%ﬁ 5)

W P—— I REA ARG D) 2, BUE 415 W;
K——2Z it Rl g 45 FE %, HUE 0.8;
T——PH0(E H R, HUH 3.92 h;
F— &b A & R/ %, IUE 1.2,

3. Yigssr 4

oA TG RTGAKAEFL FWsc et 7 A v DA ZR Bt a5 B3 A 3 [T AR I (] 55 2 Bt AT 5 8
PRI s T AR B HE T b 2 25 G AR bR AT I 5

3.1. &FWEN

Table 2. Distributed photovoltaic power generation system 25 years power generation and income schedule

T2 PHARRKERG 25 FLRHERWEAMEE

F FEICR RHEE(TE) i (73 76)
1 3% 134.90 111.97
2 0.50% 130.85 108.61
3 0.50% 130.20 108.06
4 0.50% 129.55 107.52
5 0.50% 128.90 106.99
6 0.50% 128.26 106.45
7 0.50% 127.61 105.92
8 0.50% 126.98 105.39
9 0.50% 126.34 104.86
10 0.50% 125.71 104.34
11 0.50% 125.08 103.82
12 0.50% 124.46 103.30
13 0.50% 123.83 102.78
14 0.50% 123.21 102.27
15 0.50% 122.60 101.76
16 0.50% 121.99 101.25
17 0.50% 121.38 100.74
18 0.50% 120.77 100.24
19 0.50% 120.16 99.74
20 0.50% 119.56 99.24
21 0.50% 118.97 98.74
22 0.50% 118.37 98.25
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Countinued
23 0.50% 117.78 97.76
24 0.50% 117.19 97.27
25 0.50% 116.60 96.78
Mt / 3101.25 2574.03

S R RO R AL i T H R AR, 2 S BUC R [12]. Sl S e R AL 1 22 8
FEER 3%, )RR 0.5% [13], S ARALAR A i i S B DG AR AL 7 i R Th 3 B RIS 25 4F 04
(% 2).

3400 Bk 415 W HGARALIE AR BL 4 JTit S meAs, RT3 564.4 Ji70. il i s /K SeAT i
LA KR TAE A, TR BAE A R et By, Bt LBy 0.83 JT/E . ETCBUR AU 50 T %)
R K R Gk B S AT B, SRR GUAE 6 FEURIBI A, BEEE R BT R A0y 14.24%.

3.2. BRI E

WRYEFEbRE, 1 Kg bRaER =4 3 A 7000 Keal, PRI E1S 1 B dfr & AbnrEdE 123.03 g,
RIS T35 KAL) A SO R B R Gt 25 4F Rk BT & NbRAESE 3815.46 i, FrRuEEYT & BT )
JRHEE AT 3 3 iR

Table 3. 25-year emission reductions of distributed photovoltaic systems

F 3. AR FRG 25 FRHE

25 fE R HLE TSI HE CO, A SO, JHE NOy AR
=N ’ Il

/7 KWh e bRER iy i i iy

3101.25 3815.46 9510.29 286.10 143.05 2589.68

FEZE GRS R A BT P TR 204, o0 A sOGAR A R BE T B A EUR et et I 94 1
EOHIR T . SAME “BRIKIE, BB FBCRRE R, BTG KA BIX — BERE AL IR AR
IRF[14], NEEAR N ARG KA BT AL GEEN R AL AN DTk . AR R RE VR R et IR Ti P AE VA8
N E R FHAE TR R =, RIS TS /KA H R A SO IR L i LT 7 AR O R K 22357 S5 34
il AT, FEDCRTT KA @B T 2 rp A B E AR X, AR K RH A 04 & M P bt X
IKAE BT HEAT 73 A1 ORI B R GERIBT S IR /KA F T e R B R 2 55 2 2L

4. i

ASCAERT N TAERIEAS b, BFFE 7L A IR 17— NG KA B R it wl sk I b St 2
Mat, FOCRK B RGN ERD T RARREIER T DURA AT sOC IR B RIS 117 555 KA N
B, FESCRALAF BRI A N 227, TN IER T 1, PIHEZ A1 0N 1.2 m, R —HEPTAS e R 2 TR
MIEEES Y 0.1 m KIS HOERAE T, BL 25 SEONISAT M, %im/KALHE) Al E B 3101.25 /%, ZRGHHEE
BRI 14.24%, BAT RUF A58 AL 2203 .

A e A FOBAR A F A B R B BE B F X L e AR B I 22 B S A e, DRI {E AR AE R
FHAEF & I DU AL T DXk 5 K AR BT HE T e R BSOS SRR H o A8 AR B IR KA B AT {5 /K Ak
B R e ri 2 Y B 1 ] 5 55 P SR AT AN 28 S ARt B VA Wi R UK K 2 E ), T I od 24 e
SEARAAF IV BURHA FEAR BI 0 A8 PHALIE X AT V5 K AR B AR A R BN 50 I 75 2% FE Kb FE DB IR 2H
B RIHER BN R R YT 0
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