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CASS Process Design Of Municipal Sewage

ABSTRACT

With the rapid development of industrial and agricultural production and improve living
standards, water stress and sewage disposal problems have become increasingly prominent. At
present, most cities and towns direct discharge of sewage by the way, did not take proper control
measures, adding to the pollution of the environment. in the country under the new policy of
sustainable development, environmental protection has been the people of all levels of
government and the national attention, environmental pollution is more serious. So it is both
inevitable and necessary to develop the urban sewage treatment. Now, a Sewage treatment plant
will be planed to build in XXX city. Treatment scale of Sewage is 60000m?3/d. The effluent
quality carries out primary standards from integrated wastewater discharge
standard—GB8978—1996. This design uses cyclic activated sludge system(CASS). The
estimated removal efficiency of organic materials is between 90 percent and 95 percent, the
removal efficiency of nitrogen ranges from 70 to 80 percent., and removal efficiency of
phosphorus can reach 90%.The CASS process is a ripe technology with a lot of advantages,such
as being easy to manage,flexible operational ways,good disposed effect,and good nitrogen
removal effect.It is suitable for small and mid-scale municipal wastewater treatment plants
because of its low investment and operational cost .The processing has been successfully applied
for actual engineering practice,and has good economic,environmental and social efficiency. This
design contains the identification, each monomer process of calculation, construction drawings
drawing etc.

Keywords: sewage treatment plant, CASS technique, Nitrogen and phosphorus removal ;

removal efficiency.
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B} WEIX, &EREFRVANFEFT, @EH ORP 7E 100mv~150mv ¥ #% DO
1E Omg/L~2.5mg/L, IZATIIFE T, 38090 32 e DX (14 o A= o A28 #1458 s I IX. PN = 4 I
WA T ECRES, SERBE AR, M e A AL T AUIRES, TEARR
IF1) Y5 e 2 P (18] A% 5 52 28] PR 1 1T A 2 2K e s R A 1) E ARV R A s AN SZ PR, A 32 e B IX
H (] I AR 35 G PR A At % TR 0 i AL AN A AR H
3) CASS L& EEH AR
O HgztK, Ak
f&45 SBR T2 AWk /K, [RIaRHEAK, TSk bRyG K HEBORES & 1B S8 IE S 1), CASS
TEESHK, 7RT SBR TZMA R, WEIEEEFHEKIIR: S, % 7 SBR TA
[ FH 8k . ERAR CASS L2 iH i 3578 [BONE Sk K, ABAE R THIZ AT RIS TR gk K
AT AL FE R G BT
(2 BT LR
CASS S Nith 8 20, UiiE s HEKAIH B PYAN Y B 4 i a4 3k AT
1. A B R E ) NI 7R, A VLTS A a o g, R
5K H ) NH3-N G A= v A0 /e F 4% A6 NOs--N.
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2. UUVEMT Be:biHF (RBES, TAEIRI K R FI R 1) DO AT AL o BB
FH U SR AS ) R IR S B T AR IEAT B AL IR L o & 5 TR 1B B, 2 /K AR

3. VKB BTSSR E, BT R S A i EE K ST 46 TAE, B B P b
TEWR . B s St 120 7 o 1) PR AR IR A 4k 2 S A Ak o

4. WE B NEN B REEE KSR EI 2R a0 B B .

(3 iR ARt

A TAE I HEK I U6 CASS AL e, HEZKEERET, WALSAR, AR
At FE B T HEZK B, TR B 5 A B /K B B2 HEZK bR S A W Bt fife RO X 2 R B2 A R o
SR PR TR A YRR AR RS T A B 180 A2 A A I, R ol PR A AR AR 1 o

(@) WAL, IR

CASS TERPIF Bog B, AL T 17 S0IRES, FEDTE MHEKBY AR, e
VAL T B AL R PRECRES . I, S S i g 8 2 SRR Y, SRR ERRE R R
RO, R W AR e . B7 15 Je B A 1T L ReRE 2 A R o 2 BRAIE ST R R 1Y
BRI &IM 5, CASS L2 51E4u00E M5 JeiZi bl LA e m A R 26
3) CASS LEife

CASS T2t Bk 2.3 fis.

[ s H%ﬂfﬁﬁ#ﬂﬂ Lo o | imss | { |
SRE l
[tk Jo L[ cas — ! mmw |

SREPKE | .

K 2-3 Cass LZHRERE

4) CASS TZEFEA A
O LERAERS, HHmERN, SERIE. CASS TEKIZOMHYIAN CASS i, &
AT, — RAE AN B Tl S AT .
@ AR JIR . TE5E AR A LRI S i R IR FE 25 F 0T iR ik
B, RN = 1) 28 R D e B Ak 2
(3 VIEMRLF. CASS TATEVUEM B LT A S B i PUiE fEH , DLIEM B
A A7 Ao bUH I R NME 2, BARA KT, (BRSSO BT
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@ BT R, Pudiae s, WSRBAFFAL I HAR. CASS TZAERHI T8 R

BEAMMIRER, BewhIRTET/KIVE RGNS B T

S—

PUE A BT

SE BN 8] Ja 22 DTE HEIRG Rl /2 CASS LW
J A3 M3 7K B AT 5 R AR AL o

(&) AWnEFEAER, RETBNE G mIRER PSRRI T U R A =]
miEME e . BAIE L A 2R A K ER, WA I 35 Ve R .

(& EAWHE)", EEoMEE. CASS TR LINHAT AR, AR K /N5 K A FE T
2, tL SBR LEZEHTERIET 2.

D FRFEREAD, WHRFE. LFIEHEGRIENER 2~7 K, 1M CASS LV N

25~30 K, Prblisiefae iy, BikvEret:, P A rFRaisied.

0.3kgFlRT5Ve, PONLGIER 60%/ 4 .

(®) it AR . REX MBS, FIFHAEDk B8 K R A X 0t ik (1) 7
T SAEAAE FH BL RO 37K F A LR PRI IR B SRR, 3958 T R IIARENE; [
I, A DORH B L PO e R mh 0 [T s 3 A T 38 Y A AN SR A s 82, AT B A 26 o s 1) 4

e

(9 HZMFEE R, PRIUEH KK,
CASS T2 F ki N: W&ENERRE, FERAMIEHK, AkHAK; BT AL
FERER, WOWHRIE N 1 3R BB R
=R K AR T2 T SR AR B T R

B 1kgBOD 24 0.2~

*22 =M TETT RN R
TZ
R A0 UK (Orbal) AL CASS T.Z
FAR A A7 Jeik. AL RIS Jeik. A RIS Jeik. G R
HACOKTREF FasE 5 TR | HAOKREE RE s TiE | HAOKRE. BeEs T
NG L FERRIE, XFHMFGATRA | FEALEE, XFAMFRATRAL | IRBEALTE, XFANFAAT
A — 5 & B (3 L M A AR 1 3 PG
Bt 15 7 FH B i =
1217 % H B = B
BT g (S STRIEN RS A e b T M EL (ST
CEe i3 & ENE 13 PN B, BRI B, g RK
3 LN LN BN
TR AG B KT [ = B
bz A MR BRI/ MR SRR/ R AR RREUN
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234 MAETIZAHE

ZE FRTR, =TS Re A BIRRBEN A SR, HLEE R, R Cass TR, Ji
R

1) MAEER . A2 6 iy KA T2 80, 7] UG B A B 75 /K A #E
J /NS KA ER) . CASS T2 % SBR L2 R T /N5 /KA B U 4 5 1
A, WAL R TE TS IR E R AR T2 A EH T /N5 Kb 2

2) HMAOKBER, HE 1.1 ME 1.2 LA, ZRBERRBE, CASS T2 &R
RARGE, 1 A% SBR HANAR L T 2 A& A T 270 A R B R 1 Ol T 75 B4 IR A
e BUUREMNIE BARBMRENM, (R fREN S, WEESITSE, XM 1%
ERE BT

3) CASS LE—RMH TR, HHuAREDN, BITRE, Pirhdige /i5E, nJseiiAfm
WA H AR, AGRAEFRE, RRiskRE/N, HWifee. BRI R, HEAENMNS,
A/A/O BB T FATHE &, 1SRN KE — 2 RE, AG4E, Rl P/BOD E
AR o BESCR TP, BT

4) A CASS TZ AW R A

@ k7KK B 7K TR 1% Bl AT FH 50 B A= TR PR 155 B 7 v DAGR e, LA i 1038 DL

@ P AR YUIE, R K I FNE AR A 17, DTTE ROR U

@ AAbith o Ak B . DR X RN B IX ) FH AR )38 i B DR X6 Bl (PR R
SAHAAE FH DA B0 i3t 7K A A LR A R TS e B A R e/ 3 5 7 R 4 A M [RD B BEE S
X AR L0 sk A A AR R I 4735 A A R SR A s oz, TR T LA s Tl Pt 2P A

@4 Akt B T BRSO R LTI (R i 4T, {2551 BODs A1)k MLVSS W< FE i Ih
) )AL Ao FE N R, PR e (RS P TS VR VR B, 38 T AR Ak S S B g, s 17 A B AR
B I DTUE R i PTG Ve A T 8 EUIRES B & O RS s (AR YR IR FEHEAT,  FRIE
T KK

® LTZWMERSE, @177 NRME, TRy, BUH 17 K85 & f & e U
Ters, ¥ EITE.
2.3.5 Wit E

RIELER 38T, KA CASS L ERH L AL E KA 2-4 Fir.

1 MM E B2 2 BT RE3E 2K AL A IR T R B e = i, DAMRIEfS
SEACIR I I AT . —IRFR TS K R E i s A

2) RAEH

PEFHIE 5 BIAE R SR TG K LA 2 J5 75 /K AL SR AR I A 2 (R 25K, SEI B )38l
IR A FE Y5 K
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3)  Pihbit
V5 KAE ST VR R N TR . bt A 1 A 2 TS 7K AR 0 B8 3 P 2 KR TE L
WORL, Wb AL, Ui — R E DI 2 AT, VRPN IE, RE S S E
FIIE BT, ATk B ek =Rotabit .

4) FeKIF
1GKEENEC K, HAE R LRIETS K2 5] 4 Be it N CASS it
5) CASS b

T5KHEN CASS WgHAT AL BL, H WA LAERE, L EMBES L ERR.
6) HEEh
HERMAE R INETEEE, AR KRR R, RS K B
7 IR RS
Cass W T RVFIRIEN S IR MGt @ik 2y DL N5 Je i e, 28 Jk4gE 2
JEHENTS RN, T5TRBLKIGAMNE 15V IR A B EIE ARG Ve K S B EREE T
KIEFF S, SEKICE G,

e
p IO :
|
it i
J( Y
g il 2 i i W | cASS W W
I I U N I N I I i R "
o 5 i W i it e
| 3 b ! |
; ; f oo '
S S - oK A i |
HHE YR bhiE 5 |
v Ik
—— V5 R R 4
- _JmﬁmmM% e "
RO
Ve KB MRS RIYTER _ __ S
e~ e ————

K 2-4 Wik T 2R
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24 AIBREEIHE
2.4.1 COD, HIALIRTEE
— Ci - Ce

E x 100 % (2.1

AXH  E—CODcr MR, (%)
C— A AL Y5 7K HF CODer HIFHKRE, (mg/L)
Co—FVFHEAIKAR I C AL B 5 7K H CODer B EE, (mg/L)

400 —100

E x100% = 75%

2.4.2 BERM BODs AN IEIEE

s_C-C

x 100 % (2.2)
AH  E—BODs ALFRFERE, (%)

Ci—RALHE 5K F BODs B3, (mg/L)

Co—FUVFHEA KR ) EAL 2R Y5 7K H BODs P, (mg/L)

£ =200-30 000 =859
2.4.3 SS HIALIRFEE
E=C"_C"xl00% (2.3)

A E—SS AR, (%)
Ci— ARG KH SS I3 EE, (mg/L)
Ce—RVFHEA KR CAL 57K H SS P34, (mg/L)

p=1927-20 000, — 89 6%
192 .7
2.4.4 NH;-N I IRFEE
E = ¢ -¢C. x 100 % (2.5)

X E—NH;-N AR, (%)
Ci—AAL 5K R NH3-N FF#4KEE, (mg/L)

14
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Ce—UVFHEA KA AR B S 7K 1 NH3-N fFIKEE,  (mg/L)

E = 414_115 x100% = 63.4%

2.4.5 TP KL IBFZE

E = Cf; C. x 100 % (2.6)

b E—TP RUALERRESEE, (%)
Co—RCPFHE AR AR ) CARER 57K TP (PRI, (mg/L)

E=2"95 100% = 90%
23 KHEETE &SR E
T H CODcr BOD; SS NH;-N TP
AT/ mg/L 400 200 192.7 41 5
Wb PR J5/ mg/L 100 30 20 15 0.5
2R/ % 75 85 89.6 63.4 90
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B=F WINtE

3.1 R E

3.1.1 & itiAA
REFRENEL: 60000 m3/d, MARL 2% 1.3
Quax=QxK=6.0x10x1.3m>3/d=3250m3/h=0.90 m?/s
Dhfe: ERREKPRRIIETY) . By, 4R A E ARSI, UMRIE S g4k

R CAKIE I IEH 1847, I8 G SR F s e AL FR G fir, B 1L 3% ZEHRR AT 18 .
B B

3.1.2 #5ERYIEI R
0, Vsin

h = A
bl 3.

:Etl:'j Qmax Baij(&‘ﬁ‘?}ﬁ%’ Qmax =0.9 m3/s
a MM, Bla = 60°

b W 2% IR, m, 50-100mm, B b=50 mm
n  WSREIRREL, A4
h MWHETKIER, m, HLh=0.6m
v SEMHAE, m/s, 0.6-1.0m/s, B v=0.8m/s.
0.9 x /sin 60
) n = =349 HL 354

 0.05x0.6x0.8
3.1.3 HifEEE

oM 5% 55 S=10mm (0.01m)
DA 5 P B=S(n-1)+bn (3.2)

=0.01%(35-1)+0.05x35=2.09m
FH AW 95 B B 1T DAIE, MM SE RERCTE, N TR T RS, TTOARCE ERE M, N
BRI 2% I B HCR 35/2 =18 /.
TS E FERE B=S(n-1)+bn
=0.01%(18-1)+0.05x18=1.07 m X 1.2m
e GSHZ1100 A Jie i A UAS BRI L, BARSEI K 3.1,

# 3.1 GSHZ1100 4R fig#s sCps i B is ML S 41

16
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M T HELATL 1) % AT T SE/
Ltes) B /mm | & A T /mm &M A )
/mm /KW (m/min)
GSHZ110
0 1100 30 1200 1.5 70° 2
BE:. WE
FEAS A 4 B 3.1 B
—
L =
2K = __
= an

—
T =4

B1
B

i

Bl

2

L

L1 500

1000

B3 R R
3.1.4 HKRIEHMTEIRTKE
BWHEKIETE B1=0.9m, H# 5050 H M a,=20%

L = ~ =0.42m
2tga,  2tg 20
3.1.5 MESHKEREEELHMERTKE
L, = Li_0% o
2
3.1.6 Tk LIRSk
h, = kh
2
19
h = sin o
0 ¢ 2%

W h—I AR, m;

17

\L2=11/2

(3.3)

(3.4)

(3.5
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Ho—i+ﬁ7ky<;bﬁgi’ m;

g —H JJIEE, 9.81m/s?;

KR, WSS, KBRS, — i k=3,
F—BHRH, %W$ﬁﬁﬁﬁﬁ%,g::ﬂ(%&w3,%%ﬁﬁﬁﬁﬁ,

B =242, T G IE RO ETIR K, e SRR R B by AR LI 4.
h, = ﬂ(%j %sin ak (3.6)

0.01 )" 0.82
0.05 2x9.18

sin 60’ x 3 =0.03 m

h, =2.42 x(

3.1.7 MEEESE
HI %R

M SR TE B 5 hy =1.0m
H= h+h+h, (3.7
=0.6+0.03+1.0=1.63m

L HMEHEEEE, m
h—AMAT K, m

3.1.8 i 2K E

(3.8)
tg a

1.33

=042 +021+0.5+1.0 + 0
tg 60

=2.92m
3.1.9 SHMEEItE W
TERE A B SOmm B OLT, WMHA & NEE 1000 m? V57K 0.05m3,

wo Qua V1 x 86400 (3.0)
K _ x 1000

0.9 x 0.05 x 86400
1.3 x 1000
=3 mid
W>0.2 m*/d, B LLECR LIS

3.2 RS
3.2.1 KEEER
D KRN

18
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ZEH 4 B LAKE, =H—%, BKENEIT2 6%,
BRKRER, FEKENRE 0,=0m./3=3250/3=1084m%h
e/ NKEF, FEKERE 02=0,m/2=1924/2=962m?/h

2) HEKE
DN=Jiigﬁi (3.10)
3XTXV

At DN—FHF (m) ;
v—IRIE (m/s) , —fRH 0.8 m/s~1.5 m/si3, BB IEE v=1.3m/s
MK E &2

DN:J4XQMX:J 309 _§s54m

3XxTXV 3x3.14x1.3
HY DN=550mm.
WAL E LI -
BRI
4 )
= Gt 09x4 6y
3x 7 x DN 3x3.14x0.55
W ESR (0.8~1.5m/s)
B/ NKERERE 2 5KE TE,
x4 )
— Qmmx —= 0.54 x4 3 =1.13m/s
2x 7 x DN 2x3.14%x0.55
I L
3) HKE
IR GEE v=1.6m/s
I H 7K & 17
DN = me4:J 0.9x4  _049m
3XmTXV 3x3.14x1.6
B DN=500mm.
BAZ R IE
B R I

Op ¥4 0.9x4

= - = 5 =1.53m/s
3xwx DN 3x3.14x0.5

WEEESR (1.2~1.8m/s)
/N )
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Oun ¥4 054x4

= > = 5 =1.38m/s
2x 7w x DN 2x3.14%x0.5

T R EK
4) BHKEER
BUE N v=1.6m/s
ML H K E SN

DN:\/4XQ“””‘ =\/ 4x09  _7om
TXV 3.14x1.6

HY DN=750mm
5) HfEirE
H=h+h,+h,+h,
2

L —WoKEKKSIR (m), hl=<91><2v'—+hl ;
<8

h,—HKEARLBR (m), hy=e, X2L+hz ;

X g
hy—KAr 2 (m), HL 10m;
h4_g Ehﬂ(yi‘ (m)a H’leo
(1) & A
HFEB K by -
HEWSK 12m, % 550mm 1%, v=1.3m/s, 1000i=4.21m(?!
B =212 005m
00
SR 2k

PEI5 M — A €=1.0, WY — e=0.1, HBHMEER—E=0.1, W58 —

DN550mm90°25 3k —A~ €=0.5

2

v, 1.3°
& % =(1.0+0.1+0.1+0.2+0.5) %
2x g 2x9.8

=0.16m

FITEA
h,=0.05+0.16=0.21m

() &,
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