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Inhomogeneous Model % 2F {;,Lﬁiﬁ%‘(m 6.18] o T BATR A, —a HPL TR, W/ (m-K)

WA S N =S J5 e, & I8 & Y *HE%‘@%IUFE
HAERHZZ, U153 & 77 # ( Momentum equations ) |
275 2 (Continuity equations) A P& BUSF 45 75 72
(Volume conservation equations ) . & 77 ¥ #l 7 &
( Pressure constraint ) | j\ i & J7 #& ( Total energy
equation/Thermal energy equation) '’ & 75 & & &
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Fig. 1  Schematic view of UASB unit simulation
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Tab.1 Some initial condition, parameters and

settings of simulation

it H TUfE B ik
7K 4 000 mg/L COD,
S A 1S 1 B :
PRARBLRERAE 1200 /L COD,, (70% )
755 18 TR 1R $2.5 ~5 mm2 | 1050 kg/m3t22 -2
SULEEAE $100 ~300 um'2) | 255 25C
TR 5 Y it 100 kg/m* (F) , #5943 4
SRR W PP
W ZH 25,101 325 Pa
Interphase transfer: Particle Model
Drag force: Ishii Zuber Model
Lift force: Legenfre Magnaudent Model
W/ SHBA Virtual mass force: Coefficient 0. 5
17 Wall lubrication: Frank Model
Turbulent dispersion force: Favre Averaged
Turbulent transfer; Satio Enhanced Eddy
Viscosity Model
Interphase transfer: Particle Model
Drag force: Ishii Gidaspow Model
Lift force; Saffman Mei Model
W/ TR A A Virtual mass force: Coefficient 0. 5
gy [17] Wall lubrication; Antal Model
Turbulent dispersion force; Favre Averaged
Turbulent transfer; Satio Enhanced Eddy
Viscosity Model
B A Density Difference Model
A
Dispersed Phase Zero equation Model
[T A <
Dispersed Phase Zero equation Model
" Solid pressure model: Gidaspow Model
e ol Y
WRAH :
K-epsilon
Wall function: Scalable
Buoyancy turbulence: Production & Dissipation
Model
KWMVIRIRS Medium Intensity and Eddy Viscosity Ratio
Wall model JK : No-slip; K./[# : Free-slip Model
SR A T7 12 A BRAR AR, 2 B X 2 190 R 4 SR i
SRAR T R 2 HEA RORS 1
Wi SCE RMS,0. 000 1
LAV 31 B2 5710 s, 25 %:400

®2 —LUASB R EBHEMBEHFMEER(RE)

Tab.2 General characteristic results of the

UASB simulation m/s
] ] 37t 4% & B/ mm

i 80 95 110 125 140
. SEH 0,049 0. 055 0. 064 0. 056 0. 054
A Kk 0.406 0.572 0.707 0.472 0.315
- FHy o 0.056 0. 061 0. 069 0.061 0. 057
K 0.432 0. 608 0.721 0.483 0.341
SEH 1,369 1. 822 1.716 1. 862 2.001
ki &Kk 2.910 2.900 3.290 2.940 3.460

T« R P " e R I B b R

£3 —LE-HESBERABRBSEER
Tab.3 Averaged internal characteristic results of

the TS simulation

I1] i 4% G S5/ mm
80 95 110 125 140
1~2 0.051 0.055 0.060 0.055 0.052

W

14 (AL

S A/ (mes ™!
TR ( ) 2.3 0.034 0.038 0.046 0.044 0.043

[ 1-2 0.049 0.05 0.058 0.054 0.051
Wﬂ](ﬁl*ﬁ(iﬂﬁ/ mes
¥ i/ ( ) 5.3 0.03 0.031 0.040 0.044 0,038

1~2 0.531 0.819 0.857 0.819 0.822

S $4) [ K 7 38/ (mes ™!
¥ i/ ( ) 5.3 0153 0.49% 0.702 0.628 0.649

1 99.50 94.16 96.67 87.26 90.20

[E A B R/ %o 2 99.80 95.70 99.99 95.43 99.77
B99.99 99.99 99.99 99.99 99.99
1 83.90 78.35 61.75 59.53 61.92
SR ER % 2 98.00 98.70 90.65 89.16 88.59
B99.20 99.99 96.50 88.92 90.17

TEALE L ~27F2 ~37HR AT A B AR AR L2 A 2 )2
PR Z ] 5 2 SRR 3 R BIM ) B DX A L 2T R
TR B E L — 2y B AR P AR (BIR 5T 2 J2 MR AE I ) (2 J= Ak
ST Ak 5 SIS 4 3 5 04 H ™ AR AR B R e DL R i 3 A e
HHY T SOR Y A 3
89% (UMM B AR5 L PR R Z A & R
KABR A EERBE N 50% ) o

15 U 101 30 5 T B2 0T 73 1 A0 B2 0 LB A2 2% L T
ARG S FhvE T, AR b 5 B ] i 4% 58 TE | 4%
AL BB 3 B AR R R B0, (ELX [ AR Y R
M AN X SO B 5 I B ol ek = A O e e B )=
ULTE XS e Ab 58, I 43 98P A [ AH R A B fig ik
BI5E A0 B, Ul W [P AR BT = A 20 2 4% [ A
A —E B a AT B B R PR XN SO Y 2 B A
AR AT 8 1E i 48 T8 B AE 95 mm [N, = A0S B AR
P B o i 9 UM 20 B O HEnT RE Y SR R
(14 [ 3L 4% A R A 2800 8 E 2 T SR 2 U
A R T A, T T B [ 3L 4 D R4 e v —
oy A i i

2 D9 SARAE = A0 B A (75 ¢ [0 3L 4 52 1
95 mm) 73 1Y 12 2l il A UL D0 CF T 1B AT
=Ry R O ) TR O S A TR R
=R B o AT LA B = AR 23 B AR AR LA
R A 2 U RN AL, LA P AR 3 A
HECTEA MR P (— AR L Sk Z 1
IERRD 0 DAY LA D NN IS B 7 ) | I N B e W
TE P J2 PR T30 A A MO HE X sl i, A DR
G e R AR A P AR B S R A K R TR R o fR
R I, o 5 AR BT I g Ak T 9 2 A R
£ DA AR S S5 R Al AR AT S 1 SO 20 B OR

B 3 T 718 D A AE = A 2 5 5 71 1)z s £k
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Fig.2 Gas velocity streamline simulation of TS
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Fig.3 Liquid velocity streamline simulation of TS
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Fig.4 Solid velocity streamline simulation of TS
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Effect of Sludge Return Crack Width on Separation Efficiency of
Three-phase Separator in UASB Reactor

Hao Feilin'  Shen Mingwei2 He Yong2 Feng Lei’
(1. College of Biology and Environmental Engineering, Zhejiang Shuren University, Hangzhou 310015, China
2. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

Abstract; The crack width of sludge return crack for the three-phase separator (TS) plays a key role in
the separation process. To evaluate the effects of crack width on the separation efficiency of solid, liquid,
gas in TS of USAB reactor, a 3-D CFD simulation was adopted based on Eulerian multi-phase model.
Five typical crack width settings as 80 mm, 95 mm, 110 mm, 125 mm, 140 mm were investigated for a
typical UASB reactor. The result shows that the average flow speed of three phases in the TS region was
much higher than the UASB’ s designed up-flow speed, and the flow speed of solid phase exceeded that
of gas and liquid. Circulation pattern turbulence dominated the liquid flow in TS region. The crack width
had more obvious effect on solid phase than on gas and liquid. The separation efficiency was much
effective for solid phase in five cases through one platewhile only 60% for gas. The separation efficiency
of gas and solid phases became lower with a wider crack gap. With the supplement of precipitation layer
in the top of TS, the solid phase could separate completely, while the highest separation efficiency for gas
was obtained with gap width of 95 mm.

Key words: Three-phase separator  Sludge return crack width ~ Multi-phase flow  Anaerobic
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Dynamic Simulation for Sprinkler Irrigation Water
Distribution with Uniformity

Han Wenting'?  Wang Xuan' Sun Yu'
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shannxi 712100, China
2. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shannxi 712100, China)

Abstract; Distribution uniformity (DU) and Christiansen uniformity coefficient (CU) are two important
indicators for evaluating the hydrodynamic performance and irrigationg quality of sprinkler irrigation
system. In order to research the impact of the pressure, sprinkler combinations and interpolation methods
on the distribution uniformity and Christiansen uniformity coefficient, CU and DU were computed by
linear interpolation, cubic interpolation, cubic spline twice interpolation, inverse distance weighting
method and plane interpolation method with two combinations ( rectangular and regular triangle) , and 1m
sampling space. Using the experimental data of FY RB —471 sprinklers without wind simulated the water
distribution under different pressures. The results showed that CU calculated form rectangular
combination date were less than form regular triangle combination date by 1.56% ~4.77% . Similarly,
DU calculated form rectangular combination date were less than form regular triangle combination date by
4.26% ~9.19% . Different interpolation methods for the calculation results of CU and DU are not
obvious, while the pressure is an important factor for affecting the sprinkler uniformity.

Key words: Sprinkler irrigation  Sprinkler  Uniformity coefficient ~ Water distribution ~ Dynamic

simulation



