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A 5% 16 BV 5548 A1 7 3% 204 3 AE V5 K AR BR T VE Mo Xt 4, Horp Rt 15 JE . BT
SUJE . #INT 32 86 . ZR M Tl 86 JA . FEVLTH 20 8, ¥ £ BRI T4 i & d i i IR B i5 7K b 28
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2017 4, KT EIE KA B R AR AE M A ST 25 R S5 IE BRI T 85 AR . BEARZR I N=
204, FEARE/IMEN 0.16 kWh-m™>, FEARF AN 1.32kWhm>, FEARMIE K 0.458 kWh-m >, FEAFRAE
27 0.225kWh-m™, FEAHEEN 0.385kWh-m™, Kolmogorov-Smirnov ;4 Sig.”& 0.158, Shapiro-Wilk
K g6 Sig. ™ 0.051, KBTI PR BEREFE £ B FE 0.2~0.5 kWh-m™, & TR E 15K AL H# -4 (ES,
& H] Kolmogorov-Smirnov £ % 1 Shapiro-Wilk K 5 X £ 8 47 IE &0 . — MG T, MEARSE
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0.31 kWh-m™!"; BLyh ] STRASS {5 /K AR B, # /KT =N 1.7x10°~3.8x10* m*-d™", 4bBE T 2K
AB ¥, RHBTBAETER, HEREA N 0.11 kWh-m>'2, dIel W, 2017 4F, K#IFET5 K
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Table 1 Functional relation between wastewater treatment volume and wastewater specific energy consumption

JKHE/(10* m*-d ™) -
A/O A’/O =Rl SBR MBR
1 y:0‘436x(“64 2 )F0401 3X*0.]4] y:0380 9x(l.247 5 )F0289 6x*().279
<
R=0.0917 R=0.132'1 R=0.3511 R>=0.2275
15 3=0.467 5x'07° =0.520 3x 3=0.768 3x =0.338 8x*91¢3 y=0.792 2x 4
- R*=0.666 8 R*=0.074 7 R*=0.650 4 R*=0.000 9 R*=0.3717
510 3=1.372x"9° =0.291 7x % =0.448 8x 0% y=0.752 5x 4%
- R=1 R*=0.000 1 R=0.022 6 R=0.6747
10220 1=0.303 5x 7 y=1.159 5x%95¢2 y=51.245x"%% y=0.92x0%%
R*=0.000 1 R=1 R*=1 R*=0.360 1
y=12.754x"
>2
0 R=0.996 5

157K AL BE ) K S BB B T AW U T AR, R A B K R T 5x10° mP-dT B R BTE KT
KR L REAE LN A R 4230, /K U REFE LA AR 7 0.33 kWh-m ™, W UL, V57K b B H Ab B K & #1
B b B T 20 AN S R 5 K Ab BT K 8 ELRERE Y P M B, I K = L REAE T BE S 15 K A B
J BRI BRIZ AT KA OGBS AT K P B 075 K A B 7K B HE RE AR (B AE X AL

2) COD FLREFEAT T 157K (1) COD 25 B 3 AR 58 4y 403 v 57 3% B 19 3T R AR 1 5% 1k R o,
H,0. 4 B8 A= Wy kb B HE 5 F2 B, wRE 5 /K Hh A9 COD 43 1 5 [ fft COD FIXE % ff COD., — fik 5 %
fift COD A 4 50Tt 117 it 1% 25 B, 1717 XE % A COD WU Bifi 25 7K g 45% B4 Bsf (B (HRT) A9 428 K 1T 4 B A< rh 3%
PN 7R

HET, KT KAAEH ) COD Hi K An B $AT TS K AL 1T 75 Qe Wy HE b fE ) (GB
18918-2002) — 2% A brif, 454 VL7048 X KW i 1k vs K b BT 3 — e i 4 ek i, % Hh /K COD 43
5 ANIX A <15mg L. 15~20 mg'L™", 20~30 mg'L™. 30~40 mg:'L™"'. 40~50 mg-L™', A[a] X [&] N5
Je Wy H) v it 5 BARLTS G ) LU RERE 2 A] Y OC R WL I 2(a)~81 2(f). ZEAIRIYHE K COD T, COD HY Il
5 COD HRBFE = 8] 2 5 pR B G ME . 72 R — i 7K COD X [E] PN, Fifi & 5 /K AL B X COD il i =
3G N, AL COD M LLREAEREAL, IFZ LM TARE . X2 W T R Is K b #1385 i A R UK
TR B R, MRS R G0 IF AR MR S PR /K COD R A7 B A I A, 2k B A B < n R T L
MR 2%, &AL T COD HLREFEMIE N, ikl 17K COD Wil 2 i 2 Wil in,, B4 COD i Eb REFE X
WA, I A T A B SR AR L, K B2 COD 1Y L BEFEHf & 7E — e (HIN -

F2HAR T A 1K COD X [H] P COD [ FLREFE . 4 7Kk 8 — 9% A HEfschn o, ED 7K COD
/NF 50 mg- L™ B}, COD HLEEFEIIME N 1.77 kWhekg™; 4 Hi 7K /2 R 8 I 3804 0 HE AR B (40 mg-L™")
PP AERT, COD FLREFESIME A 1.78 kWhkg s 124 H /KA T 30 mg-L™" B, COD FREAEIE S 1M K
T 30~40 mg'L™'. 40~50 mg-L'iX 2N IX[H] . H LA UL, 75K AREE T X COD Ay HIl ik i H 2 Fl COD
() FLREFEAH SCE , (HIF R COD FLBEFEM R Z R, COD HLREFEM & LI T3 R S RE#E
RN

3) NH;-N FLRERE A #T o Z5BRI5 /K A A NH-N =2 AR 5 15 M5 U8 v 09 S s Ak B A fb v, 8
FAFRE, GBI COMRMURIE, ALY AL AR RE i, 55 3% 20 4 S VAT AH L i 44 8 76 %
W) (0 Msa g i i, W\ S5 AR K b K A ML A AL, i AR TR R KR T i O, 1R
HLF 22 AR HEAT A AL SN, BFNHL-N %4k NO T,
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Fig. 2 Relation between COD specific energy consumption and COD reduction
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Table 2 Relationship between COD effluent concentration and

COD specific energy consumption

CODHREFE/(kWh-kg™)

HK KB/ (mg- L)

¥IE /MA KA
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Fig. 3 Relation between NH;-N specific energy consumption and NH; -N reduction
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Table 3 Relationship between NH}-N effluent concentration
and NH}-N specific energy consumption

NH}-NILAEFE/(kWh-kg )

HK R B /(mg- L)

N /M RAH
<1 25.78 8.70 150.12
1~3 37.40 8.68 134.85
3~5 21.35 7.79 88.36
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T YW i 2 e R . HIE R R =X (1) Fow .
Y =1480.1242+2221.7457X, +0.537 8X, — 1.985 8X; @)

A YNBERE, kWhd'; X, hKEE, 10°m*d ' X, b COD MW &, kegd'; X, NH,'-N Ml 3
i, kgd',

BlA L RERY R 0 0.968, Y5 X, X,. X, FERMERI AR . UM, TS5k H )
H AL HE/K SR . COD H Hl it 5 NH;-N H il % 5 /K A B RE A AE FE S i, Bl S B H A 2
KA COD H HIlCi A e s, SUREFESS iy, MIANSRNHG-N H Hsca s b, S REAERRAR
3 #Hip

1) KW IS KA B 2017 4EFERERIME M 0.458 kWh-m ™, & T & 3k E 575 K Ab B REFEF- 14
., BEFEMRMIEZS 7076 o 38 i K-Means PR 5 28 745 H AW U 8575 /K A B8 1 BB FE /K OF L Y
5], 0.51 kWh-m™ [ BEFE(E AT LAAE Ry K1 3805 K AL 3T 38 A7 S A0 it 17w 1 B

2) KW AT SR 75 K b B A B K R MR AR B T2 OF OR R B T K A BT AR RE 1 B E 1k A
2, KW A B K T 5x10° mP-d ! A9 TS K AL BR T K B HERE AR M AT 5 T e ek i Y5 e
Yy H I LG REFE Z RIS AR R AR, R TS Yo KR B XA P, S B TS e ) o
Z, 15 Y E L BE AR AR Y R
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Abstract In order to analyze the energy consumption of wastewater treatment plants (WWTPs) in Taihu basin,
based on specific energy consumption, the energy consumption status, wastewater specific energy consumption
and specific energy consumption of pollutant reduction, as well as the linear relationship between the energy
consumption and wastewater volume and the reduction of oxygen-consuming pollutants of WWTPs in Taihu
Basin were explored with combination of various statistical methods. The results show that the average energy
consumption of WWTPs in Taihu basin in 2017 are 0.458 kWh-m™, which are considerably higher than the
average values of WWTPs in developed countries. The wastewater specific energy consumption of WWTPs
with treatment capacity greater than 5x10* m*-d™' in Taihu Basin is basically stable at 0.33 kWh-m™, while the
wastewater specific energy consumption of WWTPs with treatment capacity less than 5x10* m*-d™' presents
great fluctuation. There is power function relationship between specific energy consumption of pollutant
reduction and the reduction of chemical oxygen demand (COD) and ammonia nitrogen(NH,-N). Within the
effluent concentration range of each pollutant, the more reduction of pollutants is during the wastewater
treatment process, the lower specific energy consumption of pollutant reduction is. There is a linear relationship
between the energy consumption and wastewater volume or the reduction of oxygen-consuming pollutants.
Therefore, attention should be paid to the specific energy consumption of pollutant reduction to save energy and
reduce consumption in WWTPs.

Keywords wastewater treatment plant; energy consumption evaluation; specific energy consumption method;

power function analysis; Taihu basin





