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Fig. 1. Schematic of the different stages of filter ripening
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Table 1. Technical specifications of Filter No. 6
operated at Qom Water Treatment Plant (at test time)

Technical specifications of Filter No. 6 Measure
K, Nozzle drop constant 0.23
K Sum of valve drop constants 0.00025
L, pump discharge pipe length (m) 26.4
[0) particle shape factor 1

dyg effective size (m) 0.0008
A filter cross-section area (m?) 66
pw  water density (kg/m®) 997.675
M  absolute water viscosity (N.s/m?) 0.000951
Z pipe roughness coefficient (m) 0.001
D, pump discharge pipe diameter (m) 0.45
hy  static head loss (m) 2.1

© porosity ratio 0.4

L bed depth (m) 1

g gravity (kg/m’®)(m/s?) 9.81
ps  particle density 2650
deo Mesh size of a standard sieve passing 60% 0.0012

of the sand material weight (m)

Ol Glaiar A5A Y S oyl sl 2l g5, 0 b zalesT
u@w\owru.a;%y@u@wﬁjg
0352 ¢S 5 3oy ol b slize dols Jdses Lales g oo 4l
S e Slize KuS bl ol e Sl 2l 4 ks
GO P L\_,J\_@Tm\dub_;mr_wmo,u: o
Gl AsA Y Ll 55 ) Jaas Sledbl ¢, lis
.ujuacmm‘c,b,a

a=3.327 b=0.97 c¢=2.1
Hr = 3.327 x (3600)* xQ*+0.97x3600*Q+2.1 (\+)

ol &S
=k s San (g5t (03Q 5 e S aa CSIHY
ian Ve adaly 3l oslizad b ool sl s cnn a o
1 303 o 5 e 4 03,8 s 15 7 0 lad b 51 s s
SIS 5 bzl b sy s 5535 ALY 5t sla s IS
oy (523 0155 s it 593 oy Laal g5 5 JS S e 5 ey

.))_9‘ &;.w.)t:\)

«i«:q;@lﬁ—\“
u);r_“egTuB«:é_ajdLmJ:l:édj_iw (osle bl s s
1wl 55 e ol Jol e 5,50 Do o

ulsliguldaa 70



dx.doi.org/10.22093/wwj.2017.44214

el 00lizi] (gOlaidl g 28 bl

1) Total loss curve of the filter NO.6
2) A fixed speed pump
3) Two fixed speed pumps

1) Total loss curve of the filter NO.8

2) A variable speed pump

with 35% of the total speed

3) A fixed speed pump and a variable speed pump
with 35% of the total speed

4) Two fixed speed pumps and a variable speed pump
with 35% of the total speed
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1) Total loss curve of the filter NO.9

2) A variable speed pump

with 27% of the total speed

3) A fixed speed pump and a variable speed pump
with 27% of the total speed

4) Two fixed speed pumps and a variable speed pump
with 27% of the total speed

1) Total loss curve of the filter NO.7

2) A variable speed pump

with 25% of the total speed

3) A fixed speed pump and a variable speed pump
with 25% of the total speed

4) Two fixed speed pumps and a variable speed pump
with 25% of the total speed
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Fig. 5. Washing regimes tested in the third stage of filter drainage
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Ripening sequence of filter NO.6 after washing with 17.36% expansion for 11minutes. ==

2.4
1.8

Ripeni i e of filter NO.8 after washing with 10.3% expansion for 16 minutes. -
Ripening sequence of filter NO.9 after washing with 7.3% expansion for 16 minutes. el
Ripening sequence of filter NO.7 after washing with 6.4% expansion for 16 minutes. =
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Fig. 6. Filter ripening period after washing at different expansion rates
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Fig. 7. Effects of type of bed grading and water temperature on optimum washing regime
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