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Standard Operating Procedure
WTP2

SUBJECT: Jar Test Procedure for WTP2, using the

Pipette Method
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Where,

G = velocity gradient, s’

P = power input, W

V = volume of water in mixing tank, m?3
M = dynamic viscosity, Pa.s
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P (hp) = 1.341(G* nV)/0.7/1,000
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Filter Media
0.45pm, 0.8 ym, 1.2 pym

— To Vacuum Pump

Filter Flask
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G= |—
nV

Where,

G = velocity gradient, s-*

P = power input, W

V = volume of water in mixing tank, m?3
M = dynamic viscosity, Pa.s

o satll NS Lbiun oy o) Aliall P Ay 5eSH 58l dad e il ellh g
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where

R, is the Reynolds number

d is the propeller diameter in meters

n is the number of revolution per second

p is the water kinematic (dynamic) viscosity. (u = 1.14 x
107 kg/m.s at 20 °C)

s turbulent e Gl el 8 10000 o ST alsh ) a8y dad il AUla i
AnY) A8Mall aladind Ay s laminar Qbowd) QU100 (e BT Hal s ) A8 dagd clS Ala
Gkl Gyl dla 8 power J) sl
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Turbulent flow
(for Re>10000)

Power
(watt)
Nm
sec

P =k
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Impeller
constant
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=

Diameter of
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A 4

Density
ke /m?
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Turbine and Propeller Mixers (continue)

Ref: Metcalf Eddy,1991 , McGraw Hill

TABLE 67
Values of k for mixing power requirements [16]

Laminar range,  Turbulent range,

Impeller Eq. 65 Eq. 6-6
Propeller, square pitch, 3 blades 4.0 0.32
Propeller, pitch of two, 3 blades 435 1.00
Turbine, 6 flat blades 7.0 6.30
Turbine, 6 curved blades 70.0 4.80
Fan turtine, & blades 70.0 1.65
Turkine, 6 arrowhead blades 71.0 4,00
Fiat paddie, 6 blades 36.5 1.70
Shrouded turhine, 2 curved biades 975 1.08
Shrouded turbine with stator (no baffles) 1725 ¢ 112

Table 2.2. Valucs of Constants K, and K, in Eqgs. (2.12)
and (2.13) for Bafled Tanks Having Four Baflles at mk
Wall. with Width Equal to 10 l:'erl:ent of I'_he Tan

Diamactcr FRef: Reynolds/Richards Z\d Edition, 1982

rwe AT 0, r

Propeller, pitch of 1, 3
Propeiler, pitch of 2. 3
Turbine, 4 flat biades,

blades 41.0 .32
blades 43.5 1.00
vaned disc 71.0 5.30

Turbine, 6 flat blades, vaned disc 71.0 6.30
Turbine, 6 curved blades 70.0 4,80
Fan turbine, § blades at 45% 70.0 1L.65
Shrouded turbine, & curved blades 97.5 108

Shrouded turbine, with stator, no

ballles

Flat paddics. 2 blades (single

paddle), DJ/W, = 4
Flat paddics, 2 blades,
Flat paddles_ 2 blades,
Flat paddles, 4 blades,
Flat paddles. & blades,

172.5 1.1
43.0 2.25
DJ/W, = 6 36.5 1.60
DJW, = 8 as.0 1.15
DJ/W, = & as.0 2.75
DJ/W, - & 71.0 3.82

From: (1) - Mxmguruwm
In Feelustrial and £

in Ch by J. H
44, fe. 2 (D 1952y

"
2031, cmpyIEit 1955, American Chemien] Boctety: s (3] Mong
Pressnt Theory and Practice™ by .J. H. Rushton and .. ¥. Oldshue, fn

38, o, 3 LAprLl 10SE): 161, Repranted
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Types of Turbine Impellers
Rotor  Stator

* O 4 X

(a) Plan View
D'W
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for Re<10 / \
Developed
by Rushton Power Impeller Revolutions  Diameter of
(watt) constant per second impeller (m)
rev/sec
Dynamic viscosity
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Drive motor
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P= CpAp(Vs)'12

: power imparted, KW
p :paddles drag coefficient
P : denisty of fluid kg/m3
A : cross sectional area of paddles, m’
V, relative velocity of paddles with respect to fluid, m/s

O v

=Cd A {‘»"r"r' 2= Fd Vrwhere Fd 15 Drag Force

V: is the 1ank volume (m’)

[ is water kinematic (dynamic) viscosiny, (u = 114 = 107 keymas a
20 5C)

Cd : Drag Coefficient of Paddle = 1.00 for flat up to L.80 for angle
A: Arcd of Paddle

Vm: Mean Velecity of flow of water = 0.45 - 0.7 m's

Vr: Relative Velocity of Paddle to water = Vm - Vp

Vp=2 (227 r /60 where n is RPM and r is disctance from shaft o
center of paddle
1000 5w G A Jliie) (S 5y gulall b sl alaaiuly BIAY Als o - Lt

Al Aokl (S dim jlaial) il gl alasiuly Lalal) dlla b o

G=./gpH/ur

gravity constant (m/sec’)

density of water (kg/m’)

head loss through basin (m)

is water kinematic (dynamic) viscosity. (i = 1.14 x 10~ kg/m.s
at 20 °C)

= To 0,
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T : retention time {sec)
H= I]| + tl;[
h=LVI/CR

length of mixing chananel (m)
{chezy coefficient } =70
Hydraulic radius (m) = wet Area of channel! wet perimeter
mean flow velocity (m/sec)

e Toln

PAliaa Saaid e adaiiall R e e Jada ATV A wlldl s iy
;=32 *n* {v | 2g)

* n: Mo, of 180° tums.

Example:
AH=0.75m; Q= 4500 m*h; V=2 m?
T=20°C = u=1.01103 N-s/m?

Q = 4500 m%h = 1.25 m¥s

1. = 2/1.25 = 1.60 sec

& 1Dﬂﬂ-9;ﬂ;‘;~ﬂ.75 — 21345~
¥V 101107 1.6
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- Operational Control of Coagulation and Filtration
Processes; Third Edition — 2011 (AWWA manual; M37)

- Simplified Procedures for water Examination; Fifth Edition
—2002( AWWA manual; M12)

- Determining velocity gradient in laboratory and full-scale
system, AWWA journal

- Integrated Design and Operation of Water Treatment
Facilities; Second Edition - 2000

i) 3Ll Al cildanad 3l o g g avanad a5 el 2SN -
2016 ¢V basay (aall i uall
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https://youtube.com/c/Watertreatmentknowledgetransferchannel2015

https://youtube.com/channel/UCaxGDR [9WOsNIbY5cjwXrA

https://youtube.com/c/AmericanWaterWorksAssoc

https://www.youtube.com/c/nickpizzi

moamen_2028@yahoo.com D Jeal sl

WhatsApp : 01145353083
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