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2.1 JLMERIHE ME EGSBI WA AINE 1, Ni#s i AaKX . RETE IR X AR EF X 4]
Bo AR KA AT RAVE T, HEK 2 A K K A KRR A RN R, A K AR SR T AL 124, RS TRAL
H#£0.0lm, MWSEE MK, PRATE RN 2k A EIREISIRIX, 15 U877 X 322 i I Ak 15 e
MR, PRATEAL N & AR . BERELKE 2 % Jixiang Yang 55 kb BRAG W B 74 % 8 1% /K3 56 F 9 1
EGSB LV ## B 7 . N420.05 m, & 1.0m, KREIGIRXE 0.46 m, AKX E0.03m.
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apu) .
m +div(pu ) = div( pgradu) - Vp +pF (2)
Y53 e JE s i A
%(pcs)+div(pucs -Dy gradcs)zSS (3)

AP w HIRAEE, mis; p KSR, gom’s p R JIEVERE, Pa-s; p WIABOCIEK BT
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TR, R BAL IR A R AL S Y BN A A A
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TEREU AT R AR R O TR A, SRR RO -1, T SRR TREA A B R 72, A i
A DR TR TN R A A T A R PR AR, B LRI A AL AR R BBR T -1 ZANE A S T R AN
BRAR G 28, B10.8(1-Y, )F10.57(1-Y ).
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J . C/)u
E(pcbu) + dlv(puchu - Dbu . gradcbu) = _km, c4mx (4)

c
pro

S, pro + cpro

8%(pcpm) + div(pucpm -D, - gradcm) ==k, . X (5)

8 . ca(- Oro
E(pcac) + dlv(pvcm -D, - gradcm) ==k, acm)( + 0.57l<1 - Ypm)km' K, p,.i e X+ o

K e, o Fle, 00 T NEARIZBRTS R YIRIE . mg/Ls k, . koo k. JOPBIRTER.
MRl L R Je K LU R %, kgCOD/[kgCOD-d]; K v Ky 0 Ky HEHIRIE, kgCOD/Mm's X 15
PHSE , mg/Ls ¥ Y, 2050 A MR AT BR Y™ %, kgCOD/kgCOD.

AP YR BOH Wilke-Chang 2820 A5

(@M )1/2T

0.6
KV

Kb TRHIERIRE, WiRT 298K; wh/KBYZEEEE, 0.8937x107 Pa-s; M N/KHIEE/R B, 18 kg/kmol;
e NKIMEESE, 2.6; VORI SIEIER WA T PR, TR . WRAZBR5 54 112 cm’/mol |
96 ¢m’/mol A1 74 cm’/mol ", i 45 H 30 (4)— K (6) A IR B - D, 7 0.92x10” m/s, meﬂfl
1.01x10” m*/s, D, A 1.26x10” m'/s,

XA AL S HUE R I, R BR K PR R AL T 2 B SR TR a0 i — RV, X
B SR — Stk Bl o SRR T AR R IR AR TR (25°C) RS Y U W B R N 11 B O A
HHF FiEE, e &, J0.76 kgCOD/(kgCOD-d), K, HL15 kgCOD/m’, Y, HX0.066 kgCOD/kgCOD, k
I 0.53 kgCOD/(kgCOD - d) , Ky .,
COD/(kgCOD-d), K, HL60kgCOD/m’,

B AL, e B33 K2 A N TS U8 RAE R RS P X a0 A, A5 B fia 175 B vh B 75 Je I Ik . AR 4 5
B sz, DRARTS YR AE SN 2 R AR S8 AT 40 A 15 TR R I A 4 A bR RN T

X =(88.32-1.92xh)x 1000 (8)

P h G TRIRK S, 0~0.46 m,
2.3 HRFMHRMER S BRI S R0 R AR Jixiang Yang 55 40 PR R B2 4 8 TR R KX 6
A S ME T I . B i E T 2 SR E O, BTN S m/h, BED TRV 9 me/L, N RV
8 mg/l., LRI 26 mg/L, H IO MEIIH T, HIOET N 46 Pa. I BE R R AR MERE /T KB, 11
SRR A R B 255K e 4%

TER N, A TG Ve MK i 2 m Az Ak R HPE R4S U8 X R AT o B RS PR IX (AT

D, =7.14x107" (7)

m, pro

B 10 kgCOD/m®, VKX 0.05 kgCOD/kgCOD , kB 1.75 kg-

pro m, ac
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T RAPREIEAC N, S1 2 S6 W TH V5 Ju W) Wk AR IR BEAR . 7K V5 G Wy ik B2 O 240 mg/L, 75 Q¥ 25 B
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Numerical simulation of hydraulic optimization in EGSB reactor

WU Honglei, WANG Jun
(School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The distribution of flow field and concentration field inside the EGSB reactor will affect the oper-
ating efficiency of the reactor, and the uneven distribution of pollutants will lead to the failure of microor-
ganisms in the reactor to fully contact with pollutants, thus reducing the treatment efficiency.A CFD-anaero-
bic digestion coupled model was constructed by embedding the mathematical model of anaerobic digestion in-
to the component concentration transport source term of the hydrodynamic model. The flow field and concen-
tration field in the EGSB reactor were simulated to study the effect of pollutant mass transfer on the treat-
ment efficiency, and then the reactor structure was optimized.The concentration distribution of pollutants in
the EGSB reactor is uneven, which is higher at the central axis and lower near the wall, and even dead
zone appears at a certain height, which seriously reduces the treatment efficiency of the reactor.By adding
a baffle plate in the reactor, the concentration of pollutants near the wall can be effectively increased, the
volume of dead zone can be reduced and the treatment efficiency of the reactor can be improved.

Keywords: CFD-anaerobic digestion coupling model; numerical simulation; EGSB reactor; mass transfer of

pollutants; dead zone; blocking flow plate
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