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Abstract:  The emission characteristics of odorous pollutants in the pumping room of an
underground water purification plant in southern China were analyzed. The odorous substances detected
in the pumping room mainly comprised NH,, H,S, trimethylamine, methanethiol, and methyl sulfide, with
average concentrations of 1.56 mg/m’, 18.70 mg/m’, 0.058 mg/m’, 0.041 6 mg/m’ and 0.145 mg/m’
respectively. The calculated total odor activity value of the pumping room amounted to 10 743.34, among
which the odor activity value of H,S was 10 388.89, with contributing rate of 96.70%. Thus, H,S was the
primary contributor to the odor and the key substance for odor control. The air inlets and exhaust outlets of
the pumping room were cross-arranged on the top of the space. The computational fluid dynamics (CFD)

simulation revealed that the distribution of air flow and odorous pollutants within the space was relatively
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uniform, and the odor collection efficiency was high. Meanwhile, the production flux and production

coefficient of H,S were further computed, which were 809.776 mg/(m”+h) and 19.301 mg/m’ respectively.

The research ascertained the rational air supply and exhaust design of the pumping room, the quantity of

odorous pollutants generated and the key control substances, which could offer guidance for the

prevention and control of odorous pollution in the pumping room of the same type of water purification

plants.
Key words: underground water purification plant;
model; emission characteristics
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Fig.1 Schematic diagram of pumping room

1.2 RESLRINE

A ST BT AR Sy 42 B A 0T, R AR
BT HE TS 3 P 25 RN o SRR R P TR R
PETF AL R] ) v (B2 E, SRATE A1 8 [ o Ry B 0
P28 TS 1 m BB /K1 6. 53 m.

B AT AT < SR A I B SR B A B T s AT, TS
JK AL FRBE T K 14. 5%10* m/d., 2% HE X ZR G5 3 17 A
1247, % KR M 4 896 m¥/h, HEXIRE 4 6 336 m'/h,

KRN iR R S — e S H v i
I7i5 S RFE , RAER ] 2023 4E5 J 10 H—16 H,
HRFE3 UKo SRAE I, 7K IR A8 £k 3 oy 20~

<79 -



BH41E5 B1H

OE 4 K HE oK

www. cnww1985. com

28 °C., %% A1 %5 ()R AR AL Y5 R 20~30 °C. Kk
COD . BOD, 1 Z&( A0 v B2 S [ 4303 A 149~182 .77~
94 F126. 4~30. 8 mg/Lo it & F1 /K B 23 52 i) B V5
Y 7= A | (H R o R o I BE RK T AR TR DN
X BB TS Gk BE A s AR R

B B 2 ORI A5 B0 1) - Y E AT 4
BT, B KA 5 B/ MBI A i 25 <20% o
1.3 REEKRNF*E

HLS SR FH A SRS M 43 B 7 v ) (5 4 Rl
AN ) T R 3 430l 0 B VR I A 5 NHL R FH (B B
255 A MM E RS BRE - K R 43 e EE TR ) (H]
534—2009) M 7& ; = HT i R H O 858 25 MRS
= F R A0 A R A - T A R 5 S ) (H
1042—2019) M5 5 F AR EE | H At fik . — i fk e . — HH
T Tk R FH (R R S R FE R A AL I i R
FE/AR 3 - ) (HT 759—2015) 58 5 Rk
B R A COR R 28 SRR RAMINE = A et
FARYE Y (HJ 1262—2022) I 5E ; £ 20 . VOCs M
VOCs Ji§ 53 F B 2R FH R 8 23 R 1 R AL
D52 TR R4 R AP — A B0 2 % — B 35 35 ) (H
644—2013) i .
1.4 ERNARRKTLYIREE

2015 4%, Kt RS ORI Bl 52 Be B 4 3R 5
PR 2 BT g o) T S0 00 = e IR TR [ R R i
WELBE 038 8 s 7 7 o —— =5 He i R A% 1 (GB/T
14675—93 ) i 45 Fh 49 [ (14 WL (A T 1 D0, 75301
T 3% [ 40 Ffr LY SR Py S5 1 A LAk ML B O
S 2] fry B AR B B HLS NH, = F I B
B R O R BRARRR RO R,
HX B ) LA 43 93 R 0. 001 8,0.23.0.002 4,
0. 000 14.0. 005 5.0. 046 .0. 58 .0. 16..0. 40 mg/m’,
1.5 HEHHH X

B Y5 Y ) e A i E 2R CD TR R, R
RIS Y A R A E R (2) 1S E

CxV

A

24xCxV
L (2)

AP CONRTI AR RT3 YL W 1 F Sk R
mg/m’; A R H2 TH 2 (8] V5 KK T TR, m?s Vo $E T2
(] R XU, m¥/hs L4 TSR] 5 7K H A3 RE
m’/d,

E = (1)

E =

RWRT5 By 4 Ak ~7 e TRk PC 42 30 (3) 3t
TR RRIEPE(E OAV, Hy SRy It i) A~ e 2 11
MR B4 (A 0, DL (4) 5 TR, AR A e — R
PR OAV 5 SR IR OAVs 1Y FL (B, AT DU o A
SRR R R TTRR P, I (5)

PC, = HCL' x 100% (3)
¢
i=1
C,
OAV, = C. (4)
P, = UOAVL' x 100% (5)
D OAV,
i=1

s €O R B AL 2E R R me/m®; C,
R R R E, mg/m®
1.6 CFD3¥ #{&a)

THEAR 177 (CFD ) BLR 18 FH 25 Bk i BB
D7 ¥k Wi sh F A ¥ i) O Rl FE TR g, FH— R 5
A RS B AR B R AR G R AU R 5
I by B A 223, RIEE CFD R 38 PNl XU AR
N )z W . R & N T i AR R XURHE
SR AT R B EE AR, IF R I RANS 7 ik iy
Standard k—e £, | H Ansys Fluent =K fiff 5 25 it
Gyt St TR S PR A T AR 2 HER R
B, 5T A Ansys Fluent /E R BLLR SY H# 9] 464
FEEA o AR ST AR AT B T SR () B AT A B RS G
Vv B, LAREAS K T A Sy SRR T 2 1y HE i i, A
FALLHLS FINH, A2 ) S5 e 4 B A
1.7 CFD#IBERIE T

R 4 T 28 B) B 25 ) ROSHAE L, # 57 CFD 45
R BRI AL 2 AN HE XU S 3 A R 26 HE XL
FRSF 0.6 m T8 0. 4 mo BEHERUE R SFARAR T
P& T 0] 23 [ /0y, HL26 HE KA i 14 Ak 30 B 46 32
K, DL 285 % AU T P i A D) L2 3 R T A 1
WE R PRSI L R 1. 02~1. 15, 3T BE 1 Fe /)8 W)
& PEHH R AR R SF o4 0. 02 mx0. 02 mx0. 02 m, P
29 106. 9x10°, $2& T+ 5 8] [ 45 4 3 1 51 2 fir 7
Ferp R R AU RUHOAR A 6 XU HE U 1
AR, XGH 2 51 4. 05.3. 49 m/s, BEANT5 7KK
T A SR M5 Y HE TR o R A, 22 A TG S A
55, %F Lo AN [ 30 BE T f5z /N B A& (H A% 2 0. 02 mx
0. 02 mx0. 02 m, M #% %02 106. 9x10*; 2 [ 45 : 0. 01

« 80 -



www. cnww 1985. com

E A, 5 338 X5 BRI R R Lok T R HE AR

FH41E FH1H

mx0. 01 mx0. 01 m, P 4% K4t 142, 1x10*) & & X} T
VTSI R VeSS N LS U A 1Dk
AR 225 . 2 T E T IR ARG
BRI IS HEA T S ST .

X

B2 RAREMIEHRIS
Fig.2 Grid arrangements of pumping room

2 ZR5%
2.1 BFARE KT LTS

2RI, B S R Y 5L ASUR BE AT =ik 5 495, A]
FE 1Y i PR 2 2R A T K 3k A8 0 T 80T K A A
MRS G, 157K WK AL KK B AR AR ROk 7= A Fl
WA T T K R RIS e K th . P22 1)
M A B, R R M LB VOCs HREE 4y
51°0.017 4.0. 009 4.0. 002 3.0. 52 mg/m®, A LAFH
W, B AR B B S AR T G SIS Y W HE TR )
(GB 14554—93) HL 2 () — i fb i — 2% S HEUE
(2 mg/m®) A1 HIE B {E (0. 58 mg/m?) , K 2 T 75 1]
St N2 N R B s Bt . | B
S v i B BAIC T GB 14554—93 Mg i — 2% ) A4
JAE (0. 033 mg/m*) FIH: MR B {E (A KL AE 0. 16 mg/
m®) , A ot = R RN R 0 ] g AN T 2
G RS S Al AL SR T SR ) ) SRR TS e 3
B NH, H,S = H B G | Bk

Kl 7 VOCs /Y 34 Fhsisr, Hrh 4G 1,1,2-=
A-1,2,2-=®| ke 1, 1- "R 2H Ak . &
Hbe 1, 1-— 5 Okt iX-1,2- A o0 —&A
e 1,1, 1- =5 ke UG Ak 1,2- 8 0 R
SR 1, 2- 8N R -1, 3- s  H
-1, 3- T E A L, 2- = Ok A L

R, 2R G VFEOR ] R - HOR R

I
W AR-T R 1,1,2,2-P05 Ok 4= 2

1,3,5-=HE 1,2, 4- =R 1,3- 5K,
1,4- 508 FRE 1, 2- TR 1,2, 4- =R
ANAT Mo AR 1 19 F vOoCs L4y, A4
1, 1= O H D S b -1, 2- =5
O AN B SRR 1, 2- T Ok R L A
1,2 R B OR Ra-1, 3- A L
E W I N IS S i S Ay I S 1 S
4-ZFEHZR (1,2, 4- =B W43 5124 0. 006 8
0.103.0.047.0.006 4.0.062 7.0.005 9.0.001 7.
0.001 6.0. 004.0. 001 5.0. 220 3.0. 003 6.0. 016 4.,
0.006 1.0.015 6.0. 002 3.0. 008 5.0. 002 4,0. 003 7
mg/m’s Al LU Y, & THAE ] G VOCs e B3I, A
1 mg/m®s FAGTE]A VOCs W43 £ 2 N AN
Bt N LR N N DG e R
R i R (L Ak, 3 S P R a3 H 2 Ay LA B R
Wy 5, LR 7 0. 4 mg/m?® , {H A6 I 3] f P o i
AL, 294 0. 22 mg/m’ MK T IR REWRE . B4k
Yo, 42T ] A VOCs ] Z g A1t

PETHIE IR NH, HLS . = HRE B | HP i ik 114
1k 2 Wk B B 1,56, 18.70, 0. 058, 0. 041 6,
0. 145 mg/m’, £k 2= ¥k B 57§k % 43 5 8 7. 61% .
91.20%.0. 28%.0. 20%.0. 71%. T LAFE i, 42 TH5E
[] £ 2 v 8 BT R 3R A e 1 02 1S, AR VR NH,
R Bk — FF e PR BRI . ARRE HLS 19 7= A= R HERCHL
PR, HRTH IR 1] HLS fh 27 e B o v 178 i PR 265 v 1 7K
17 B R K ASE S R 7K I o B, B o il 7
AR5 K TP Y HLS K 7

P HETESE R NH, (H,S . — i H B L H
T ik 5L B 35 {2 31k 6. 78,10 388.89.24. 17,
297. 14 26.36, H XF N B & Bk 53 @k R 4 00 ok
0.06% ., 96.70% . 0.22%.2.77%.0.25%. 1] UL &
B TSR] B R R PR (E R 10 743. 34, Hivp HLS
Ry B FEETTHRA , SR DT R = 3 96. 70% 5 LIk
WY RS PR . = F A NH, . 45 & fb2ik
JE T R IEPEAE AT LA & B, HLS BE Ak 24 1k 1 3
BTN, MR R UR A E 5Tk, R T 2R 1A
B E A YR H,S. BEAh, % He i A B
TE S FhBRLIR TS e NH, A9 AL 4 3 BE LR T 1S,
ERS N NIy 78 2 N T SR A YR = 237195 o (A
ST T B A Y BT dR AR 8 (T HLS) |, X2 KR
NH, Fi4 W 50 (L AF X6 5885 (0. 23 mg/m?®) , F B 2 ) MR 5
R A XA (0. 000 14 mg/m®) , Wi A ARG e 158 11 FF At

- 81 -



BH41E5 B1H

B oE % K HE K

www. cnww 1985. com

P ST 77 e — A A R R . RO, A2 SRR YL Bl
IR AR T A 2R W B A DTk A, B R Rk
1) F 2 BT ER Y AT AR P HLS X BLBR Y T kR
JE 13K 96. 70% , P L IZ 15 /K T 45 TH 28 (] B BR 7 4
BV H,S,
2.2 HEMIRARBRKTLEMIRES

IR IE /=53 w1 o 72 0 o T E M e R SRS S i)
LA /R BE A 0. 1.0, 5.1 m/s %5 3B 1]

b. i [
3 RAREBAFMRES

Fig.3 Distribution of internal streamline in pumping room
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