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Study on the Law of Odor Emission and Its Influencing
Factors in Sewage Pumping Station
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Abstract: In the process of normal operation,urban sewage pumping station produces unpleasant odorous gases, seriously
affecting the health and quality of life of the surrounding residents. In order to effectively control the odor of gas emitted
from the sewage sump,its distribution rules need to be studied. In this paper,by establishing the mathematical model of
diffusion mass transfer,we obtain the analytic solution of the concentration of malodorous gas in sewage and the odor
concentration in the sump chamber with the integral transform method. The effects of indoor ventilation rate, initial
concentration of malodorous gas, diffusion mass transfer coefficient, convective mass transfer coefficient and separation
coefficient on the distribution of odor concentration are analyzed and discussed. The conclusions of the study can provide
an important theoretical basis and solution for the prediction and control of the concentration of odor in sump of sewage
pumping station.

Key words : sewage pumping station, malodorous gas,emission law, analytical solution

it 5 3T N I ) PR S R R T A IR 355 7K 2 il i 300 32 i R A AR | R R R A A
FEL L VSRR 0 A3 i A S L I, 05 /K A A s R T IO M T k] 0 i R Y B A Ak
RV 3% Joi i i ™ E R 0 L RO A S A4S TS K A BT R R M R R R V5 KR
SRS T B BT K TP AR RS 3, DRI A BT HE B O B ) R o, i A R AT
W AT TG K R SRS B R TS K R AT B s S L O T R AR K it PO LR
TRBEOA , 5 BRI A T T i

TR B U (4 7 06— R A T b - S0 52 o6 AE S ARDAL . SO0 0 A2 vk B AR ml WA, (0
TCHE T fRUR BB e A SRAR AR L5625 R AR I B L BRIk, ST A% AR ST B K St T
SRR B, PITE— AR R SIS Jr ik R R AR S e ST 5 K S LA R B

YR EHE:2018-01-11.

E£WA hEEA SRS 4 (2018M632332) TLIME 555448 F AR BHAWE5E 10 H (18KIB470017) .
EINBER A . FEtHAL, BI0Z, WF 5 5 1) RS9 RE LRIV 25 I8 = N 4SS 5. E-mail ; lushihua@ njnu.edu.cn




B RIVE R =4 ( TR R 418 55 3 (2018 4F)

SRR fE SR KB B AR S BE S B, AR R S HOR g 1 1 2 A SRR B R BB KT SRR A ok
JEE SR RIS AR LA SR MR ) B e et e ) ) 22 A5G 2R i I M) A i 8 A R A 32 Wi
AR 15 AR 25 L.

1 SRS SR B
FEL 1 o SR (R 1505 K S A R . A 15K o 5 B RHE A AR, 2 LA LR, 5
BRSSO BRI 5 A AL B 227 42 SR e 2 2

BRI 5 G — PR SR B A BRI, P TR R AR TR A7 2 7 BTG KA ), e 2 15 K AR B AR RS HEA
Tl3H.

=] =

TR A

= )

Kt
) WK

B1 BESKRETEE

Fig.1 Schematic diagram of typical sewage pump station
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Fig. 3 The relationship between indoor concentration, water surface concentration, emission rate

and total emission quantity over time
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Fig. 4 The influence of the indoor air exchange rate on the hourly diffusion law
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Fig. 5 The influence of the initial concentration of odorous gas on the hourly diffusion law



B RIVE R =4 ( TR R 418 5 3 (2018 4F)

3.3 ¥RERRARHMF

K 6 4 i Jot 22 B AR 3 R AR HIOHL A B 2 e O 28 . 37 1A% Jo R 0BR8P IR AU Y
P (B0 g LT ot P BN, 30k 38R ) Y 8 T s ) I TR L sl A 223 R 2 K 8] J5 G4 0 1 [l —
ANUPEAEIFREA AT AL KA 52 P A 88 S 0PI JRE sy 8 ) ) e 8 L P 4 B )
B, 285 A 2RI )5 AR AT T F] — R BE (B A DR AN AL, A SRR A9 IR 3, T e JEE
N 0k RGO A 3 3R i 8 ISP ] A AR 0, 2o A Y R )5 08 T T[] — A HIUA R R AR
FEAVE. B SLSR AR S y , SR BE R k B AR A A9 AR B P 1 ] o sl L, 28
RSN YRR = Ehlins BT R 958 ES - 2 N IS N

~ 30¢ ~ 15000
g W _ 102 =] 1 _ 102
= 2.5 _ Dm—4.50><]07 mﬁ/s S 12500 % —_ D'"_4'50X10,m mz/s
E ---- D,=9.00x10™"" m’/s £ " ---- D,=9.00x10™" m’/s
w20\ e D,=13.5%x10"" m’/s aw 100003% e D,=13.5x10" m’/s
E s - D,=18.0x10"" m’/s % 7500 D,=18.0x10™ m’/s
= o=
g 1.0+ g! 5000
= 05 = 2500
}urz\' | | | | | J % | | | | | J
0 1 2 3 4 5 6 0 1 2 3 4 5 6
i [fl/h il /b
L2 12000 - .
@ 1 —— D,=4.50x10"" m%s | — D,=4.50x10"" m’/s
g Lo . ---- D,=9.00x10™"" m’/s é" 10000 ____ D,,,:9.00x10::: mf/s
J:i _____ D, =13.5x107" m’/s oE 8000 [ - D,=13.5x10"m'/s
) D,=18.0x10"" ms 2 goo| T DAIS0X10T s
= Es, 4000 -
jum=y
g 82000 -
5]
! ! ! ! ! ] = ! ! ! ! ! )
0 1 2 3 4 5 6 0 1 2 3 4 5 6
s 18] /h i /b

Bl 6 I BfERABINEREY SRR
Fig. 6 The influence of the diffusion mass transfer coefficient on the hourly diffusion law
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Fig.7 The influence of the convective mass transfer coefficient on the hourly diffusion law
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