Land & Cost Saving;
Future Proof & Augmentable;
Flood Proof & Climate Change Resistant;
Ultra Low Maintenance & Least Energy Consuming;
& Least Life Cycle Cost (LCC);

Water Supply Distribution Pumping Stations
..Enabled by Aqua’s Submerged Pumpsets
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Comparision : Land & Cost of PS — gj\% e

(All PS with 10W + 38 x 1364m’*/hr pumps each)

-G —

VT based

Submerged Pump based \ ) / HSCF based
Flooded Suction Pump Room Flooded Suction Pump Room Positive Suction Pump Room

==) Dueto Self Water Cooled Motors

& ability to quickly pull up any
single pump within minutes (for
maintenance at Loading/Unloading Bay), in
Submerged pumpsets; the Pumpset
Center to Centre SPACING can be kept
LOW (as per minimum permissible by HIS
Suction standards) & hence the WIDTH &
Cost of Pump Room & Common

Headeris Compact.
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No Need of Below Ground PumpRoom

Q (Conclusion: Saubmerged Pampset based Pumping f]jj1
Station Saves &upto 55% Laud. .. (L) S

245 m

& Due to Air Cooled Motors (requiring

ample free space between motors to
avoid each other’s heat pickup) & Operator
Access Space (required between every
pumpset for their 0&M), in VT pumpsets; the
Pumpset Center to Centre SPACING is
HIGHER (than the minimum permissible by HIS
Suction standards) & hence the WIDTH &

Cost of Pump Room & Common Header

increases...!
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No Need of Below Ground PumpRoom

&& Due to Perpendicular

Orientation (o Motor with
respect to Piping); in HSCF pumpsets the
pump Center to Centre SPACING &
hence the WIDTH (& Cost) of Pump

Room & Common Header increases

drastically...!

[ nveamat | &
T
T
T
= =
-1 5|5
= = N

CWR --g~| S |o
--1. E m
| =
-:-I-—‘
-
T
= Y

lm *+ & * s 4 m *

‘\
"= PANEL
\EEI i ROOM

Land Saving

Flyer_Water_Supply_Distribution_PS r8



\

D —

Comparision : Land & Cost of PS —
(All PS with 10W + 3S x 1364m°/hr pumps each)

= MRKEININD
0

. . Submerged VT HSCF
Component / Type of Installation Unit Pumping Station | Pumping Station | Pumping Station
Time Frame of Project Completion month 6 9 18
Carpet Area : Under Ground Portion m? 82.0 172.5 562.5
Rate / m* 2/m? 17,000 17,000 22,000
Cost of
PP“mtl?set Under Ground Portion ? 13,9400 1 29,3250 | 1,23,75,000
ortion
Carpet Area: Above Ground Portion m? 163.0 212.5 40.0
Rate / m? Z/m’ 14,000 14,000 14,000
Cost of Above Ground Portion N 22,82,000 29,75,000 5,60,000
Capital Cost : Carpet Area m? 196 340 480
Civil Structure Electrical z
(Pump Room) (Switch Gear) Rate /m X/’ J25 ey Iy
Room Cost of Electrical Portion
of Pump Room z 24,50,000 42,50,000 60,00,000
Pump Room Total Component Capital Cost : | 61,26,000 1,01,57,500  1,89,35,000
Area m? 759 1,261 1,546
Land Cost 2 2
of Pump Rate /m Z/m 20,000 20,000 20,000
Room Total Component Capital Cost
(V - not time interest adjusted) 3 1,51,80,000 | 2,52,20,000 | 3,09,10,000
CAPEX - Canital Cost : P ing Station (Civi) z 2,13,06,000 | 3,53,77,500 | 4,98,45,000
- Lapital Gost : Pumping sStation (Civil -
O 100% 166% 234%
Pump Set Qty. w) nos. 10 10 10
Pump Set Qty. (S) nos. 3 3 3
Nearest Standard Motor Rating kW 82 82 82
Approx. Total Rating of
Installed Pumping m/c KW 1066 1066 1066
, Pumping Rate of Pumpset
Capital Cost Machinery | (Pump-+Motor+Suction & Delivery manifolds) L 18,000 24,500 22,000
Z/kW 1,725 2,100 2,760
Due to Perpendicular Orientation of Motor with respect
Rate of Common Header to Piping; in HSCF pumpsets the pump Center to Centre
SPACING & hence the WIDTH (& Cost) of Pump Room &
Common Header increases drastically
Lump Sum Capital Cost P/M 3 2,10,26,850 | 2,83,55,600 | 2,63,94,160
: [4,23,32,850(6,37,33,100|7,62,39,160
CAPEX - Capital Cost : Pumping Station (Civi) + Pumping M/c :
O 100% 153% 175%

\

Conclusion: Sabmenged Pampoet based Pumping

Stations are upto 45% More Economical. ... ()
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Air Cooled Motor - Conventional Pumpsets require
Costly & Spacious Pump Rooms

Submerged pumpsets can
be immersed directly in to
l [ Wet Pit (CwR); hence
eliminating the need of
Dry Pump Room resulting
in upto 55% saving in

Land required....

00, R

Simplicity of PS

Submerged pumps can be installed in Existing Old
Clear Water Sumps by simply cutting open the top slab

...the Saved Land can be Better Utilized to make a
Larger Clear Water Reservoir (CWR) thereby serving a
Larger Population (in same available land) for Additional
Decades tocome.

L)
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Bottom Rested Submerged Pumps Permit Flow
Augmentation by Larger Pumps w/o0 modifying /

cutting Pump Motor Floor Civil Slab.
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— Flow Augmentation = — o
Flow Augmentation upto 2.5X
I:b within Existing Pump Rooms & Existing Piping @
is Easily Possible with Submerged Pumpsets

e Qld city WDS were developed around 1950’s-80’s — but now Old Bunglows have given way to High Rise Flats which
impose approximately 4 to 6 times more Population Density...!
 Naturally, such increased population requires more water & hence will severely stress the existing WDS’s rated
output.
* 0Old design Dry Installed HS Centrifugal pumpsets are installed in Dry Pit (Underground Pump Rooms) & “suck” water from
a Cast Iron suction manifold which:
« |s Grouted into a thick RCC partition wall which separates Water of Clear Water Reservoir (cwWr) from Under Ground
Pump Room (UGPR-Dry Pit) — hence chipping out the old small suction pipe to replace it with a new large suction pipeis::
 Tedious (to chip off concrete in suffocating underground CWR),
 Time Consuming (leads to total shutdown of WDS for weeks) disturbing public water supply &
* Risky (the new cement mortar plugging may never be as leak free as the old mono lithic casting).
& Unless, a larger flow; Dry Installed HS Centrifugal pumpset is also fitted with a Larger Suction Pipipng; increasing
pump’s flow rating will (a/so inevitably increase Suction Velocity) lead to dangerous Cavitation, Vortexing, & even
premature pump failure..!

Original Pump Room + Original (+SCF) Pumps This is where, SubCF pumpsets are a Blessing —
they can be immersed directly in to Wet Pit (Clear

Water Sump); hence :
* They don’t need a Suction Piping so there is no risk of
82 ngipdele Cavitation, Vortexing or premature damage
» 2 i <
£ 5 Bend Original . * They can simply be lowered into CWR Sumps so as
gg D';ti::‘:e Pump to sustain Water Supply 24x7x365 without pump
T change over interruption or shut down.
No & Velocity :
Cavitation <1.5mis

Original Pump Room + New (#SCF) Pumps
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Larger Capacity Submerged Pumpset successfully
Hiah Rick < ciocty | Velocity : | Risky attempt to Augment Flow Rate replaces HS Centrifugal by utilizing it’s Suction Piping
of cgvitation $375mis  S15mis (within g’i’ggiﬁ g l’]f:f;;j (as the New Delivery pipeline)
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Flow Augmentation

Augmentation of existing Dry Installed HSCF Pump based Water Pumping
Station without disturbing Civil Structure & Grouted Suction Manifold.

Replacing Dry installed HS CF pumpsets by Wet installed
Submerged pumpsets; utilizing Old Suction pipes as Delivery

pipes
Plan of Existing
Dry Installed
HSCF Pump

<€—0Id Suction Pipe is now better utilized as
New Delivery Pipe wherein Increased
Delivery Velocity does Not pose problems
of Cavitation.
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=——Flood Proof your Pumping Stations== B

Due Climate Change, Incidences of
Intense Rainfall in Shorter Time are
Increasing, while Rapid Urbanization &
Encroachment of Drains is leading to
Frequent Flooding of Below Ground
Pumping Stations.

Infact, the latest version of Gol’s
MoHDA's CPHEEQ’s “Water Manual”
highlights this Risk & discourages
Conventional Air Cooled Motor (prone
to Failure If Flooded) Horizontal
Centrifugal pumps for Below Ground
PumpRooms.

Part A- Engineering

possible should be avoi
pump in the pump hou

i i i | pump ON
n of horizontal centrifuga
e, ded as in the event 0

se, the mo

Water PS with Old Technology Air Cooled Motor Horizontal
Dry installed Pumps - Floods have rendered it useless

Chapter 5
n and Machinery

Pumping Statio

ground level to the extent

floor below surrounding | delivery of

f purst of any valve or pipe of individua

tor can be damaged due to water logging on the floor.

Source : Water Manual by CPHEEQ

Flood Proof Insurance
for Your Water Pumping Stations

All of Aqua's Pumpsets, installed Either Dry or Wet; are always equipped with IP68
Eb Hermetically Sealed, Water Proof Motors & hence are Not Adversely Impacted by

Flooding....
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==Flood Proof your Pumping Stations== MDD =

Flood Proof WET Pit PS

Aqua's Submerged pumpsets, Wet Installed in Below Ground Pump Room.
Equipped with IP68 Hermetically Sealed, Water Proof Motors they are Not Adversely Impacted by Flooding....

All of Aqua's Pumpsets can be Bottom Rested thereby Simplifying/Reducing Cost & Complexity of Pump/Motor Floor
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= ———Flood Proof your Pumping Stations == BN

Flood Proof DRY Pit PS

Aqua's ARFP pumpsets, Dry Installed in Below Ground Pump Room

Dry Installed Flood Proof Motor Pumpsets are the latest technological development - their Pump-end is similar to
Conventional (End Suction) Volute pumps while their Motor-end is much more superior then Conventional Air / Water
Cooled Bare Shaft Induction motors - these motors (already popular in Submersible pumpsets) are Fully Immersible thanks to
their IP68 enclosure.

The motor is Amphibious & hence can safely operate either in totally Dry or Submerged (Flooded)
conditions.

Abuiltin Jacket Cooling system ensures that the motor is efficiently cooled irrespective of whether or not it
is submerged; while the IP68 Enclosure ensures that even if the surroundings are flooded, the Motor is
Safe to Run.

[ [ |

Pump Floor

Thanks to the Back Pull Out
design; the Entire
Motor+ Shaft+Impeller can
be pulled out as a Single unit (without

Z; : o G , disturbing the pipeline); Maintained Ground
7 Eniete / & 7 / R LI:\ZI IggR;:’)rlth”:/ev)ithin minutes (without
to Flood Proof Pumping Stations

the risk of misalignment).
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— = InLine, Flood Proof Pressure Boosting == T —

Localized, InLine Pressure Boosting

Localized, InLine Pressure Boosting to Improve Water Supply to High GL/ Tail End Zones without the need of an
dedicated pumping station

% Double Acting Air Valve ﬁ
gﬁ 7 ” Isolation Val‘ve - %g " H;O< ;C):

Safety Gover

v

v =

k¥ AILFP Pump

»w»~»  Existing Pipe Line ~> Existing Pipe Line ~ »=~

‘ —pit
- Booster Pump Pit N S

Below GL at Pipe Level Installation —— Non Return Valve

1W+1S

o Existing Pipe Line Existing Pipe Ling ~ »v»~>

Below GL at Pipe Level Installation

%,
Z
N

Below Ground at Main Pipe
Level ....& the Surrounding Pit

Ground Level Pressure Boosting can be constructed later on....

Thanks to Amphibions, Plood Proof TPE6E motens: Open to Sky Tnstallation cs Safely possible
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= ——Climate Resilient Pumping Stations == AN ——

Electrical/ Electronic SwitchGears are very Sensitive to Temperatures & can Fail/ Malfunction Prematurely if exposed to
High Temperatures.

Conventional Pumps

A ////

Mt (nnn\ .

i Submerged & Flood Proof Pumps
HE | ARS, ARSES, ARSDS

e
) bi(

)

! =

|

Conventional Pumps use Air Gooled (TEFC / ' Motor Heat is Safely dissipated in Pumped Water resulting in a Cooler

ACA) motor which dissipate their Heat & Noise | . . o :
.c ¢4) mo'o Wi b ! Room thereby Increasing Electrical/Electronic SwitchGear's Life
into the Operating Room.

()

LY. o
i o

Lower NVH (Noise, Vibration
& Harshness) Levels

LY. 2
Ml =

T

AVTB, ATBM

X No need of Costly, Maintenance Prone &
~ Energy Consuming Air Handling Units

Motor
(AHU) for Pump Motor heat Heat
_Dﬁposal
N I (] ] ]
1nnmml \'\T i < |Z n )
Low . I : High
Pressure 4 ‘ ) Pressure
Water v . | Y| Water

Dry Installed Aqua Pump
ARFPD, AIFPE, ARFP
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==0pti0nal Water (Distribution) Supply Systems== e

Intermittent Supply - 24 x 7 Supply
(vide ESR) : (direct pumping)
£ .
S
-9 1 E
@ N
Py N\ A a : 2 N PRAY A

In Intermittent Water (istribution) Supply, water is Lifted (oumped) from Underground Tanks (cWR) to Elevated Service

Reservoirs (ESR) & Supplied (released) at odd hours (typically for just 2-4 hours in Morning (& sometimes 1-2hours in the Evening)).
l) Hence the Pumps have to pump against a Fixed (mostly Static) High Head (of the ESR) thereby consuming (wasting) a lot

of Energy.
ii) Due to Receipt of water in a short span at odd hours; public has a Physcological tendency to Store water increasing

it’s wastage
iii) The Distribution Pipe Network is Non Pressurized during Non Supply hours which may lead to the unfortunate

accidental Ingress of Waste Water (iike sewage, effluent, etc.) adversely impacting Public Health.

In24 X 7 systems; water is supplied Round the Clock which :
a) eliminates the need of ESRS (as pressurized (vide pumps) water is fed Directly into Pipelines) hence instead of pumping all the

way 30-35m (toan ESR), now water is to be pumped just upto 1 or2 Floor (8mto 17m) thereby reducing Static Head.
b) reduces Instantaneous Flow Rate (as people use water as & when required instead of concentrated time zones).
Since System's Frictional Head is Squarely Proportional to the Flow Rate; there is a great reduction in the Required Total

Head to be pumped - also there is a reduction in Rate of water to be pumped (albeit variable during the 24hour clock cycle).
This subsequently opens up an lucrative potential of using VFD driven pumps which apart from varying Pump's

Discharge Flow & Head (in accordance with system’s requirement) can resultin huge Energy savings.

A\ O0f course, the above presumes that End Users don't waste water (mostly ensured by Water Metering)
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Optional Water (Distribution) Supply Systems e)= FHELIE =
//l - o= . . -
@ Comparision of Pumping : Intermittent v/s 24 x 7
Population Souls 7,500,000 7,500,000
Per Capita

'é Consumption Ipcd 135 135

=

®| System of Supply Intermittent (vide ESRs) 24x7 (Direct Pumping to Piped Network)

[

E Utility (1/Wastage) Factor| % 65% 95%

5

@ | Total Water (Supplied) | M3/day 1,557,692 1,065,789

Pumped/day MLD 1,558 1,066
Clock |0t022t04lato6| 6108 [8to10| 1010|120 1410|160 | 18to | 2010 | 22101 5 | 5164 |4106|6to8 8100|1010 1210 14101610 | 1810 | 20T0 | 2210
. 12 | 14 | 16 | 18 | 20 2 | 24 12 | 14 | 16 | 18 | 20 2 | 2
Clock Time .
d”(f:;(’” 2 2 2 2 2 2 2 2 2 2 | 2 2 2 2 2 2
) 1=0n,0=0f| O 0 0 1 1 0 0 0 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1
Supply (Pumping) On/ Off T ”
hr
Supply (Pumping) Rate m3/hr - - - 519,231|519,231 - - - 519,231 - - 10,658 | 21,316 (133,224 | 266,447 | 159,868 | 79,934 | 53,289 | 53,289 | 63,947 | 159,868 | 53,289 | 10,658
pply ping § 2
Static / Pressure m [32]32]32] 32 32 | 32 |32 32|23 32 32 [ 32| 24 | 22 | 22 | 22 | 21 | 22| 21 | 21 | 212 | 22 21 | 21

- |Demand Variation Factor % 11.0%|2.0%[125%25.0%|15.0% | 7.5%|5.0%|5.0%|6.0%| 15.0% [5.0%|1.0% | 1.0% | 2.0% |12.5% | 25.0% | 15.0% | 7.5% | 5.0% | 5.0% | 6.0% | 15.0% | 5.0% | 1.0%

©

] S—

T P'g{ggof]”fg‘s’;‘g's& m |o00|00|00]| 30 | 30 | 00| 00| 00| 00| 30 [00]|00]302]|307]|564|1356| 6.80 |3.95| 3.42| 342|361 680 | 3.42 | 3.02

Total Head to be m |o.0|00|00| 350|350 | 00| 00| 00| 00| 350 | 00| 00]|240|241]| 266|346 | 278 [250]|24.4 (244|246 | 278 | 244 | 240
Developed by Pump o o o - o o o o o ) o o o . o . . 0 o ol 0 . o 0
b;?:wuﬂ,mﬁgrms?gs - | - | - |61,289|61,289 . 61,289 863 | 1,730 |11,970|31,058|14,990|6,726| 4,389 | 4,389 | 5,307 |14,990 | 4,389 | 863

B| fessuming Somsine, | kiWhr

=] % Ep, 95%

o Er;;’}li’:’cc}:)frs_tant gtati_o_n 183’867 101,665
FO ooy Consumnption 100% 55%
600,000 Water Supplied v/s Clock Time 0 Total Head v/s Clock Time 70000 Power Consumed v/s Clock Time "
5,00,000 35 60,000 g

30 50,000 .E
4,00,000 25 g
- = 40,000 ]
= 300,000 m 20 E 30,000 E
2,00,000 15 20,000 L
10
1,00,000 5 10,000 ~
&
0to2 2to4 4t06 6to8 81:10 n;ztoh 130 1::; 11;0 1;:0 zg;u Z::u 0 02 2104 4106 Gtos Bto10 :Ho Rl Ml 16t 18l Ao Rio 0to2 2to4 4to6 6to8 8tol0 12;"hr13° 1‘:;" 1‘;;" 1‘;;" zgz“’ z;‘" :
r r

The wse of V7D dniven Saubmerged pumpoets for Dineet (to Vetwork) pamping water supply
yotems (o a fromising Oppontuncty to Save Energy between 35% to 45% (& Regulate Flow toc)
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= VFD Compatible | gj\% —  mm —

VED Typical effects of VFD on Pump-

Fully Motor sets

Compatible (rated parameters 125kW, 1500rpm (sync)
4P; 35m x 1000m*/hr @ 50Hz)

Pump

o operating
Frequency Hz | 50 | 45 | 40 | 35 | 30 3 point
I
Speed (sync) rom 1 1500 | 1350 | 1200 | 1050 | 900 )
Pump Head m | 350  28.4 | 224 | 17.2 | 12.6 Static
Flow m¥%hr | 1000 | 900 | 800 | 700 | 600 head
bkW w | 112.1] 869 | 61.0 | 50.3 | 34.3 Flow —
A\ VFDs & their Side Effects on Motors : Overheating due to Speed Reduction
1
- (E—x Totally Enclosed AIR Fan Cooled Totally Enclosed (P68)
=] i (TEFC) (Squirrel Cage Induction) motor - WATER Cooled (TEswc)
- i (Shaft Mounted Fan - IC4A1A1) (Squirrel Cage Induction)
0 O L Submerged motor (Seir
In case of typical Air Cooled (TEFC) motors, Heat Dissipation surface water cooled - IC4ATWO)

(Cooling) is by mode of Forced Air blown by a (centrifugal axial)
Fan mounted on the motor shaft itself. Due to the basic | Totally Enclosed (P6s) Water Cooled (TESWC) (squirer
law of centrifugal m/c, the Fan’s Qutput (heat dissipation) iS
proportional to the cube of it’s speed.

When TEFC motor’s speed is slowed down, the Cooling | Surrounding Water - hence it’s cooling

Fan also slows down & subsequently the Cooling Air |  effectiveness is not dependent on the speed orveo).
Flow (heat dissipation) reduces drastically leading to motor

tendency to overheat - infact, below a certain speed the

Cage Inauction) Submerged motors are cooled (quenched) by

motor may have to be stopped D A
A & Water Cooling (Heat Dissipation Potential)
o
100% @* 100%F = === = = = = = = = = = = = — — — — -
— RN ]
g £ W =
-— S N <
S Over Heating  ® 2 !
= . g@““\ % +ve |
2 te = ing !
s Heat Generd =_ 5 - Cooling :
= £18 = Heat Generat® :
2 Si 2 I
04 — > 0 ! >
0 Speed / Rated Speed (rpm) 100% 0 Speed / Rated Speed (rpm) 100%
Frequency Hz 50 45 40 35 30
Pump bkW kW 112.1 86.9 61.0 50.3 34.3
Motor Total Heat Generated kWh 11.39 8.60 6.70 4.98 3.48
TEFC Cooling Fan Flow (Heat Dissipated) (lf\m) 11.75 8.57 6.70 4.97 3.48
Air Cooled e e e A ted % 103% 100% 90% 81% 73%
eat Dissipate eat Generate
motor Condition Cool Cool |/\ Heats up| £ Heats up| £ Heats up
Submerged Water Cooling (Heat Dissipation Potential)|  kWwh 11.75 11.75 11.75 11.75 11.75
Water Cooled o % 103% 137% 175% 236% 337%
motor Heat Dissipated / Heat Generated
Condition Cool Cool Cool Cool Cool

Due to (oustant (ooling by swnounding Water; Submenged motons always openate coolly at any Speed. .. e
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= Energy Saving g?iim e —
Pumping Station’s %‘*ire to Water (Specific) Power (kw/ML) Consumption &

Legend : Legend :
Ancillaries / Auxiliaries / Components marked RED (®) indicate that they are Not required / required in Lesser Quantity in || Ancillaries / Auxiliaries / Components marked GREEN ( =) indicate that they are common in all Pump /
SubCF pumps (& hence their Losses / Parasitic Energy Wastage is also automatically Eliminated). Pumping Stations types (& hence their Losses / Parasitic Energy Wastage is also unavoidable).
" " 1 . .
(- VT based Pumping Station -) 1 (> SubVT based Pumping Station =)
1
1
1
1
= ilati 1 [ Forced Ventilation
3 | _————Forced Ventilation ™ § _
Lubrication 2 @) E/ Energy Consumption (kW) : Light "‘45 é@ Energy Consumpon (kW)Y
Water Tank ~ i LightingV”™ 1 v E:?e’g;’ng‘<f§ 5= =
|'\ | Energy Consumption (kW) : Consumption (kW) &‘) I\_
Non Reverse Ratchet ‘/ Expansion Bellow b~ : b ? \ Expansion Bellow y,—
Energy Loss (kW) (Pc) <« B « Head Loss (m) (hd) 1 Head Loss (m) (hd)
: DPCV.Valver~ I P [ | oecvvave |
4 HeadLoss (m) (hd) ' : "’e"’d;"isv(’e ‘I"‘”
| Lo .F.V. Valve
; B.FV.Valve )™ 1 Fead Lossim) (h) Y
! Head L ha) Distance Pi
. ; oad Loss (m) (hd) : v Head Loss (r:;:?ﬁd) i
® Cold Water In b4 = HDIdStLance Ple,fdel/ ! Discharge Bend—{—
: )\ ead Loss (m) (hd) 1 V" fleadLoss (m) (hd) | v
' Suddeny”" ' ;
Expansion Joint i Sudd.
Head Loss (m) (hd) : ;h_|j Ii; — 2 Eu, en v
k, Lubrication® : % ; ':Iloi:tL .
. Water - ead Loss (m
® & : i Head Losses (hd)
Thrust Bearing e 1 ) in DELIVERY
Energy Loss Hot Water Out 8 1 th
(kW) (Fy (Water Wastage || | 1
(thrown back to wel])| | |5 T :
Q (m3s) | \ M it
Discharge Bend N iy ! "
ischarge Bend— e i 1 £ :
V" Head Loss (m) (hd) 2 \ 1 , &
& X 1
Forced Water Lubrication : { ke 1 ‘
Pressure Pump i ; : 5. i
Energy Consumption (kW) : I - Enlarger g r
K : 1 Head Loss (m) (hd) |
}— Column Pipe - > I : [ Y
- i thi— A
Head Loss (m) (hc) ' v flggmfsemc;s-j-a }:Ieas(:J I(.:?rsl(s)eNs
‘ 1 Suction Strainer | A (hy)
Enlarger —— I ,
V- HeadLgoss (m) (hd) 4 ; V . 1 YV~ Head Loss (m) (hs) |+ - s
[ ) Y Line Shaft 1 I
L Head Losses (Bearing Spider) 1 i
. ;{ . )
v 22:;'?;58(% I(\;I,g)ljth/;,, y_In SUhCTION Mechanical Friction 1 ;“;
Iﬁ' (h) Energy Loss : 4
)~ Suction Strainer—— (kW) (Pa) 1 o7
Head Loss (m) (hs) [ %0 1 s
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= Energy Saving ﬁ@ —  menmm
Energy & Efficiency Comparison (o VT v/s SubVT (Detailed Calculation) =)

PROJECT :  ***=
e . Type of Pumpsets Type of Pumpsets Type of Pumpsets
S.No. Description Unit Remarks | |S.No. Description Unit Remarks | |S.No. Descripti L :
VT SubVT p VT SubVT scription Unit VT SubVT Remarks
Total Capacity MLD 150 = Distance | | 1| s Distance | 18 Bowl Efficiency (1) % | 85.00|84.50 "0 n°
2 Working Hours Per Day hr 22 - Piece g : | Losses | | 19 Bowl Assembly Input Power (Py) w | 167.4|1654| -
s Pumpsets Working Nos 4 - 164 <3v2)5 i d‘f;g 20 | (Mechanical-Ficton) Line Shaft (F appicable) Losses (Py) | kw | 2.00 | 0.00 |“ierw
Quantity Stand-b Nos 1 _ Loss | m | 0.012|0.012 | gaeter | 21 | prechanca) Thrust Bearing (F emal B1s provices Losses (P) | «w | 0.60 | 0.00 | ‘o'
y e SKF
(Page'No : 108)
, _ 22 Pump Input Power (P) = 19+20+21 w1170.0[165.4 | -
| % | Pumpset's Rateg | et tead ®) | M 27 Expansion | Loss |k value Bell =
5 (Duty Point) . IIs _ Factor | messacs | 0.5 | 0.5 | PEIOW | | 23 Pump Efficienc, % [73.71(75.78| -
> | @ Disch (etectve) Discharge | 473.5 Bellow prcall [ovrve Losses P Y (o)
bR ES eetaryasend @ mhr | 1704.5 _ 16,5 kxvazg| | 24 Coupling Efficiency (F provided) () % 99.00( - |hnitiae
7 Thrust Bearing g Thust Bearing leakage | o[ .09 [ 0,00 | - loss | m | 03620362 Mpﬁiz‘éﬁ’:zs 25 | Non-Reverse Ratchet Efficiency (F provided) (ng) | % |99.75| - -
| Cooling Water | *""P"eeEOECAGe : : - 3 :
8 (Leagage) Q/ Pump mihr | 1.53 | 0.00| - : 26 | Coupling +LNon-Reversg Ratchet (Vechanical) | ., 213 | 0.0 _
. istance C
3 Distance DP't 0SS€S (f Provided) (Py)
9 Q Bowl @ Nozzle m3/hr {1706.1 (17045 - Piece Length | m 05 | 05 Lo'gscgs 27 | (Mechanical) Power Drawn From (river) Motor = 22+26 | «w |172.2 | 165.4 | —
10 Pump’s Water Power KW 1 : - = Forced Water Lubrication
- ) LR 16.6 351070 system (Fappicabiefor Line | Souce rreeqwater | ¥ | 110 | 0.00 |~
11 | Pump Delivery | Nozzle Size | mm 300 - toss | m 10,012 0012 "le| | 28 | Shatt ubrication
- Deli : HE | et (Electrical) Power Consumption | Power Consumedto |0, | 4 g5 | 09 | -
12 Size mm 400 = 16 i’"’e’y ('Zead) o108 (of forced water pumping system) | Pressurize Forced Water ' ;
—— 0sses 5
13| Delivery Pipe Length m 10 = (o) DPCV. | Loss IKvaue| oo | 1o | vae % Qeiiatng Offered REREU0N] 200 | -
(Resistance ’ »
14 Hazen Wiliams | ¢ | 140 |5, Valto | | osses | |30 Motor Efficiency () % |95.10 9540 -
- oo - 167 K:‘YZI/ZO 31 Motor Terminal Input (Electrical) w 1810|1734 -
Ssil::::):r Factor Ee\zllzaég% 05 | 05 ?torglsr}eesr Loss | m |0.2170.217 | e, Power Consumed (PumpSET) (Pmi) = 27/30 ’ '
| o L K212 32 | Overall (pumpsen) Efficiency (no) = 1031 | % |69.23| 7229 -
Ul Kale Distance L . o
e | Loss | m | 0.025(0.025 | Assumed Piece |Length| m | 05 | 05 | et || a3 TOTAL Electrical Power Consumed ir|184.0/173.4) -
15 Suction (Head) P =8 168 Sses (PumpSET + Forced Water Lubrication system) Wl 6199 | 15257|  —
60 y i )
Losses (hs) Bell : S P —
Suction Bell | 1055 | value Mouth 15/ 4% Energy Consumption in Lighting | _UrtAatng_| kW | 010 | 0.10 | =
outh F".}%or prsrs| 05 | 05 Lo(si;es Loss | m |0.012{0.012 iy o Quantity/W+S | nos | 5 3 =
L2 KxVZ2g L Working hriday| or | 12 | 12 —
N BFV Loss [K Value Valve Total Power |kWiDay| 6.0 | 3.6 -
Loss | m | 0.363)0.362 | cHess" Valve | Feolor || 0.3 | 0.3 | Losses Py oot | 4 | 38 | 38
ol W | costioen = nergy Consumption in : . -
16.9 Kovv2g Forced Ventilation volt v | 240 | 240 | -
Sub TOTAL m 10.390.39 - " 0.247 | 0.217 cmEo 35 Power Factor | Cos @ 1 1 -
0SS m b b ater
. L0ss | vaie Enlarger Vara e O Power wo| 09 0.9 —
nlarger Fe&%or C(R;;ZZ:% 0.5 0.5 Los_ses Sudden 7 Sudden Quantity of Fans |  nos 4 2 -
2 0SS :
16.1 KxvA2g Expansion | Feco ?a:amlﬁ'ci 03 | 03 |5 LT fotallRowerkwDy 1808 | 401 | —
K Vali i K| Gt Losses otal Auxiliar) ncillar) -
Delivery (Head) Loss | m | 1:145| 1145 | s i o KnV22 3 | power Consumption = sevss 3| 7 M0 | 863 | 437 | -
Ry Transformer, Electrical Substation
16| Losses (hy) Column Pipe For Sub. Loss | m | 021710217 xomin | | 37 & Miscellaneous Losses ’ “ev 4069 3825 -
.00 = Manual T : 65
16.2 Loss | m (g.gssi 0.16 ;;%fu Q 05 16,685 15.683|  —
D s SubTOTAL m 325 272 - “Cosuned | o | 108 [ 100 | -
i For Sub. i 5 - -
Discharge 0.50 St Bowl Assembly Head (H) = 4+15+16 38 | Pumping Station ps. eftciency | o [ 661 | 703 | -
163 | Bend les || @ || Gon 0.36 |Kxvezo| | 17 to be developed by bow! to overcome ALL m 30.63/30.11| - (RS.) (e lo aehd : -
70 oo e Head Losses upto Discharge Nozzle Specific Power 1 111.2 104.6  —

Despcte taving Tearly Simdlar Bowl Effciency (ae that of Conventional VT poump),
Submerged pumpoet based Pumping Staticn (Consumes Lower Energy.
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Energy Saving
Pumping Station’s %\wlre to Water (Specific) Power (kW/ML) Consumption

Legend :

Ancillaries / Auxiliaries / Components marked RED (®) indicate that they are Not required / required in Lesser Quantity in
SubCF pumps (& hence their Losses / Parasitic Energy Wastage is also automatically Eliminated).

Legend :
Ancillaries / Auxiliaries / Components marked GREEN ( ") indicate that they are common in all Pump /
Pumping Stations types (& hence their Losses / Parasitic Energy Wastage is also unavoidable).

|
o 0 1 o o
(= HSCF based Pumping Station -) : (= SubCF based Pumping Station - )
|
|
|
1 /\‘\
=
! A ¥ Forced Ventilation
- : Liahi f é Energy Consumption (kW) V-
& é 1 Vv Eilgerg;/ng < L. - Expansion Bellow 3~
= ! Consumption (kW) TB Q Head Loss () (hd)
Higher | ‘ N - D.PC.V. Valve
Forced Ventilation — O D D @ Q ? Vv
Energy Consumption (kW) ] : \ Head Loss (m) (hd)
|
B.E.V. Valve
Sluice Valve 1 Distance Piece "
Suction Head Loss (m) (hs) D w " 1 v Head Loss (m) (hd) | Head Losss(mg g'd)
| 3 udden
A— I'U | Discharge Bend B i i Expansion Joint v
[gis}an(;_tla P;pLe - o 1 Hoad Loss (m) (hd) {5 ‘ Head Loss (m) (hd)
uction Head Loss (m) (hs) 1 Lighting : A R
| — —— Energy Consumption (kW) % o]
e = | A A
Sluice Valve 1 o |
Puddle Pipe Suction Head Loss (m) (hd) 1 |
| r
Head Loss (m) (hs) N.RV. Valve . Ti
Head Loss (m) (hd) 1 Column Pipe :‘j'
1
Ee"jL " Distance Piece 1 V" Head Loss(m) (he) |-
lead Loss (m) (hs) ! Head Loss (m) (hd) Sudden 1~ : GuidePpe——
Y. Expansion 1 %
Distance Pipe M J Joint - b
Suction Head Loss /t I Head Loss (m) (hd) I ] Head Losses
(m) (hs) =\ o T h 4 = 1 & in DELIVERY
. . | Head Head ke = 1 B (hd)
Losses in =1 F] Lossesin [ ¥
. | sucrion EENS E DELIVERY | |
\ )| LIS ] i
3 = L 1 : s
=" = 1 ia L
= It ; : ,
. — 1 o
Suction Bell Mouth Expansion Bellow Expansion Bellow y,~ I i : Enlarger V™~
Y i ger
V" Head Loss (m) (hs) Head Loss (m) (hs) Head Loss (m) (hd) Dewaterlng ® I 1 & Head Loss (m) (hd)
System (for Dry Well) : = )
Energy Consumption (k) 1 2 | AutoCoupling
Suction Strainer Reducer Enlarger )~ 1 Vv Suction Bell Mouth—— o Y oL 90’ ??:‘g
p— o ;. m,
Vv Head Loss (m) (hs) Head Loss (m) (hs) Head Loss (m) (hd) : Head Loss (m) (hs) ;‘ N : T:as%léﬁgﬁ ead Loss
) Suction Strainer ] (hg)
Shatt (Couplings) : V" HeadLoss(m)(hs) |
Mechanical Energy Loss (kW) (Pc) - 15

Flyer '
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= Energy Saving g%‘;D —  menmm
Energy & Efficiency Comparison GHSCF v/s SubCFT (Detailed Ca/cu/ation)) ¢

PROJECT :  ***x
- Type of Pumpsets Type of Pumpsets Type of Pumpsets
S.No Description Unit Remarks | |S.No. Description Unit Remarks | |S.No. Description Unit LL 5
HSCF |SubCF P HSCF | SubCF p! HSCF | SubCF Remarks
1 Total Capacity mMD | 150 = Reducer | 5055 AR 5 | - Roducer | | 15 Pump (ow) Efficiency (rj,) % |85.00 | 84.50 | "5
. e Yo-Efficient) -
2 Working Hours Per Day hr 22 - " Suction (Head) | 129 K Kviyeg| | 16 | Pump (Bow) Assembly Input Power () | #w |170.00/170.73| —
3 Pumps.ets Working Nos 4 = Losses () Loss | m 0362 - v | | 17 Coupling Efficiency (IF provided) () % [99.00 - [mire
4 Quantity Stand-by Nos 7 - SubTOTAL | m |1.95/039 - 18 | Coupling (Mechanical) Losses (F Provided) (P;) | «w | 1.70 | 0.0 =
5 Pumpset's Rated (Effective) Head (1) m 27 - Auto Coupling | L0SS | K Value Bend 19 | (Mechanica) Power drawn from (oriver) Motor = 16+18 | «w | 171.7 |170.7 | —
©uty Point) oo Discharge | IS | 4735 | - o pend | " |E5) | 05| e T, Motor Rating Offered w | 200 | 200 | -
— | @ Discharge Bend @) B K2
7 mihr | 1704.5 - - Loss | m |0.000]1.145 ;e || 21 Resultant Motor Margi i
I . i i gin @ Duty Point % | 176 | 171 -
8 Pump’s Water Power (p) kW 125.3 - Enlarger FLO?S K Value o5 | o Enlarger 22 Motor Efficiency (nm) % | 95.1 954 | -
- . (Resistance
9 | Pump Delivery Nozzle Size | mm 300 - . R | Gonaem| - 5 Ku\%/e: B Motor Terminal Input (Eisctrical) -
10| petivery Pi Size mm 400 - ' wss | m 114451445 o Power Consumed (PumpSET) (Pmi) = 19/22 RRl179.01 -
- elivery Pipe o o ssume o
P Y Pip Hazen Williams | ¢ 170 ; "% | | 24 | Overall pumpsen) Efficiency (ng) = 8/23 % |69.4270.04 -
Suction | L0s5 | value Strainer g'::: e o i wwer|180.6/179.0) -
Strainer %ﬁ‘?r gusens | 0.5 | 05 Oszzes - wss | m | 0.00 | 036 | kwze | | 25 TOTAL Electrical Power Consumed A :
121 KxVZ/2g v by PumpSET Ty | 15,888 15,748 -
L K Value Asfumeﬂ - -
0SS m 0.025 | 0.025 As:suévseﬂ T o Tvas BEIEN Energy Qonsumption in Lighting Unit .Ratmg kw 0.10 | 0.10 =
Suction Bell Fla%?gr tge\s/’gzl’l’lg 05 05 Bill Mouth I;]ellow F%ctnor giegra{'ci 0.5 0.5 Losses 26 of Electrical Room Cuaniily/ WS | oS 6 6 —
199 Mouth oK [costiceny | ) Kxo\j::;g 134 m g ot KxV2/2g Working hrfday|  hr 12 12 -
: Loss | m |0.3620.362 | ;s Total Power | W0y | 36.0 | 36.0 | —
Loss m |0.362/0.362 | ,creeo Water Manual
i r Tl 65 ion in Lighti UnitRating | kw | 010 | 0.00 | -
Distance Distance Distance Length Pir:J |slfnce s 5?7;:;9?3;': u::lptmn i Quantity/W+S 8 0
i Length | m | 05 | ~— |piecelosses Delivery (Head) Piece , |<""| ™ | 05 | 05 |Pelsws f o7 . Z = -
Piece = 13 335x10°Q Pump Room Working hr/day|  hr =
123 335x10°Q Losses (hq) 23 (s)/ ¢ ok 12 g
ss | m |0012| — | &e Loss | m 10.012|0.012 | i —— Tolal Power | k0| 48.0 | 0.0 -
o Faoe i 109 Energy Consumption in Auxillary UnitRating | kw | 2.2 | 0.00 =
Loss y .
90° Bend Fla%?gr biey’g!ﬂee e B ngggs NRV Valve F%%OI’ EE\Z{%I&% 0.3 0.3 L\ézl:gs o gower Consumption of _DeWa!enng Quantity/W+S | nos 1 0 —
14 w | Co-Eticien) l:x\‘lzz/,Zg 136 & Iﬁ’f:ﬂf{,gmg gl‘}al;:?&":] ;g;:;ll ;«;2 ggeeWarenng SCEPaZE, | \yorking hriday| hr 5 0 —
Suction (Head) loss | m |0543| - wafi,}sg'é’:‘ Loss | m 0.217(0.217 W:E;P;:'Eigga' of Dry well under ground pump room) Total Power | kWiay| 44.8 | 0.0 -
19 n\m; 65 = Dist Ei Ci tion i Current A 3.8 3.8 -
Losses (hs) Puddle Dt Distance Distance nergy Consumption in
. Lengh | m | 2.0 | — |pecelosse Piece _ | endth| M | 0.5 | 0.5 |Pecelossis Forced Ventilation of volt v | 240 | 240 | -
15| . Pive st 137 S ) UnderGround Pump Room Power Factor | Cos 0| 1 1 -
n. gu Loss | m |0.049| — | s Loss | m 10.012|0.012 (:. i 9| (Dry well) Power w | 09 | 09 -
Distance EHE Sluice Lose [V i Q Doy o | voe | 4 2 =
Piece Length | m 0.5 —  |Piece Lossses s Valve leilﬁt“or Gstis 0.3 0.3 Loszzes Total Power | oy | 80.3 | 40.1 -
128 335x 1050 : Kxvi2g Total Auxiliary & Ancillary .
Lss | m [0.012] - toss | m 0217|0217 55| | 30 | poyer Consumplion=26+27+ze+z} s e e R
. Loss i Transformer, Electrical Substation
\SILI;\II? g S22 03 | - g:g:::mn R ?‘ \E/”agyi 03 | 03 [mma'| | 3 & Miscellaneous Losses ey | 402.4|395.6| -
wg» | Co-Eticieny 139 |7 'K” Sl >
127 Joint Y20 P Totat Power | /2% 16,500 16,220 —
ss | m lo217| - Loss | m 0217|0217 | L T STl Consumed | paio | 1.02 | 1.00 | -
. i 32 umping otation ‘ PS. Efficie
Expansion Flﬁgr KVaue| oo | _ | Below SubTOTAL | m | 2,18/ 3.69 - (PS.) e o Wt | * | 66.8 | 68.0 | —
Bellow Wy | Cotricem | = Specific Power |y, 1410,0(108.1| -
12.8 KxVZ2g Bowl Assembly Head (H) = 5+12+13 Consumption . .
s | m |oge2| - ||| M| oedesmebioommu | 7 F1I35108) -
Table : 6.5 lead Losses upto Discharge Nozzle

Despite taving Nearly Simdlar Pump Nozzle Efficiency (libe that of Conventional FHonsoutal
pamp) ; Submenged pumpoet based Pumping Station Consumes Lowen Energy. . .. @
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Recommended Types of Spare Parts
to be kept in PumpHouse for 2year operation (as per DIN 24296)

1 | Impeller 6 | Casing wear ring
2 |Rolling Element / Angular contact ball bearing| 7 |Impeller wear ring
3 |Rolling Element / Deep Groove ball bearing 8 | Cable Gland

4 | O-ring 9 [Motor (Rotor, Stator),
5 |Mechanical seal (set)

e 7
R \

Recommended Types of Spare Parts
to be kept in PumpHouse for 2year operation (as per DIN 24296)

1 | Impeller 7 | Impeller wear ring
2 | Rolling Element / Angular contact ball bearing | 8 | Cable Gland

3 | Rolling Element / Deep Groove ball bearing 9 | Motor (Rotor, Stator)
4 | O-ring 10 | Stage sleeve

5 | Mechanical seal (set) 11| Interstage bush

6 | Casing wear ring

Lower Spares & Consumables requirements

\ rr)

Non Reverse u
Ratchet

| in

i | &
S

o

N |

i )

,‘.
?

; g [~
i N
|
It
S N
4 ,
+ R

Shaft @;nngs

Lj n
Beaider

Recommended Types of Spare Parts

Legend : Ancillaries/ Auxiliaries / Parts marked ® indicate that they are not required
in All types of Pumping Stations (& hence their associated Operation Hassles, Maintenance

are also

Problems & Spare Parts Ct

\HSCF 4

e —

23

(i

o*o o ot*o

Recommended Types of Spare Parts
to be kept in PumpHouse for 2year operation (as per DIN 24296)

to be kept in PumpHouse for 2year operation (as per DIN 24296)
1| Impeller 15 [ Threaded bush
1 | Pump shaft 17 | Casing wear rin N 3 3
- s g 2 | Rolling Element / Angular contact ball bearing | 16 | Bearing bush
2 | Intermediate shaft 18 | Impeller wear ring
3 | Top shat 19 | Stage seve 3 | Rolling Element / Deep Groove ball bearing | 17 | Torque transmitting coupling elements
4| Impeller 20 | Shaft protecting sleeve 4 | Gasket 18 | Lock washer
5 [ Suction stage impeller (if) 21| Centring sleeve/locknut 5 | Joint ring 19 | Grooved pin
§ | Rotor 2 [EEmiker 6 | 0-ring 20 | Fastening elements for the shaft
7 | Rolling Element / Angular contact ball bearing| 23 | Bush (thrust and radial bearing) N N N
- - 7 | Mechanical seal (set) 21 | Stuffing Box insert
8 | Rolling Element / Deep Groove ball bearing [ 24 | Interstage bush
9 | Bearing carrier 25 | Locking sleeve, complete 8 | Gland packing (se) 22 | Gland follower
10 | Thrust collar 26 | Threaded bush 9 | Casing wear ring 23 | Neck ring
11| Gasket 21 | Bearing bush 10 | Impeller wear ring 24 | Lantern ring
12 [ Joint ring 28 | Torque fransmitting coupling elements 11 | Shaft protecting sleeve 25 | Spacer sleeve
13 | 0-ring 29 | Conical/threaded coupling 12 | B g % |5
ring sleev ver
14 | Felt ring 30 | Nut with two flats earing Seeve galcove
15 | Mecharicalseal (e) 31 | Lock washer 13 | Bush (thrust and radial bearing) 27 | Motor (Entire Unit)
16 | Gland packing (sef) 32| Motor (Entire Unit) 14 | Locking sleeve, complete

Submerged pumpsets require Just 9 & 11 Spare Parts & as compared to 32 & 27 for VT & HSCF......!
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==Lower Operation & Maintenance Hassles== DI —

don’t require Periodic Maintenance & Minimal Operational ManPower so that you can...

3
;e

ooy \ .
S o

Ultra Low ManPower Requirement

Requires No Special Pre — Post / Ancillary-Auxillary Operations; like :

* Suction Priming during Pump StartUp,

* Valve Opening- Closing during pump Starting- Stopping

* Operating & Maintaining the Forced Water Lubrication systems operation,

« Operating the Dewatering Pump to water leakage from Seepage / Gland Piping Leakage, etc.

Requires No Periodic Consumables; like :
) * O, ° - ° ° r r
. 8r|ease, www “erai w é g"...) ‘.Zl'

* Gland Rope Packing,

* Coupling Rubber/Pins, Saves (upto 66%) 0&M Staff* | Saves (upto 75%) Spare Parts
* Sleeves, etc & Consumables*

Intelligent InBuilt Monitoring

Easy Monitoring (& Remote Control#) of your Pumpset's Health.
» PSLD detects Pressurized Water Leakage from Mechanical Seals.
» CCWLD detects Accidental Water Leakage from Cable Sheath’s Cuts &/or Nicks into
the Motor.
« SBWLD detect Accidental Water Leakage in to Motor’s Stator Chamber.

e BTDs inthe form of Bi-metallic Switches (for All Pumpsets) & RTD’S (PT100 - 3 Wire Simplex type - from Size > 150kW)
to Monitor Bearing Temperature (without any Additional Cost)”.

» WTDs inthe form of Bi-metallic Switches (for Al Pumpsets) & RTD’S (PT100- 3 Wire Simplex type - 1 per each Phase - from Size
> 150kW) to Monitor Winding Temperature (without any Additional COst)#.

# . i, o
Requires additional communication hardware

quality Bi-Directional, Mechanical Seals (& the Primary sealis | LygH life in
always of Silicon Carbide faces to withstand Erosion incase ofincreased | excess 0f

silt & grit content in sewage/ water) hence there is Zero Leakage of | 50,000 hours
water/ septic sewage into the Dry Well from the ShaftGland. | g /or 5 years.

Shaft Sealing is by means of Two, Independent, high | Seals have +

Flyer_Water_Supply_Distribution_PS r8
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==Lower Operation & Maintenance Hassles== e

Bearings

Heavy duty, Anti Friction,
bearings are designed for
L1gH life in excess of
1,00,000 hours &/or 10
years.

Tribologically Optimized Bearing
Components for Bullet Proof Reliability

++ Vacuum Pressure

+ -
Impregnation z
Treatment (vPI) for Superb

VFD Compatibility

Thanks to generous Reserve Margins &
Optimized Design; Aqua's Motors keep
coolly working even in Scorching Summers
upto55°¢c

Tolerates
Wide Voltage Variation

Tolerates
Power Spikes & Surges

...Check / ..Check/ ...ReGrease /
Align Shaft  Change Gland Refill
Coupling Packing Qil

No need of Valve Opening / Closing
(during Pumpset Start / Stop)

X0

—

No Suction Piping & o
it's associated Friction Head losses No need of ManPower for Suction Priming

®. Low Life Cycle Costs (cc) : Zero

W ib Minimal Noise, Vibration & Heat Emission
' Consumables, Minimal Maintenance

Low Energy Cost Spares & Good Efficiency.
Due to Elimination of Suction Losses, Coupling Losses & User Friendl
Auxillaries; Wire to Water Pumping Station Efficiency Of serfriendly

Submerged Pumps Based PS is slightly better than HSCF / * No risk of cavitations.

VT based PS. * No damage due to Flood or Rains.

Flyer_Water_Supply_Distribution_PS r8
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= =Lower Operation & Maintenance Hassles== DI ==

Conventional
Pump+ Motor

<./~ Thanks to the use of
Z@: Two Ultra High Quality
g Mechanical Shaft

No Nuisance Leakage

(from Piping Flanges &/or Pump &/or Valve Glands) Seals, there is no
to be Regularly DeWatered Nuisance Leakage (from Pump |...No Breeding ground
Gland Rope) into the Pump Pit. for Mosquitoes
Why Aqua....?

One Of The World's Largest Plant
Dedicated to Dry Motor Submerged Submersible Pumpsets

The Widest Types
of Submerged & Submersible Pumpsets in the World

GlObally Un-Beatable Range (of Dry Motor Sub pumps)
upto 40,000m°/hr, 750m, 3000kW, 13.2kV & DN 2100mm

Globally Unmatched Types of
Dry Motor Submerged & Submersible Pumpsets

Field Proven Track Record...
Upto 12,240m3/hr, 300m, 1550kW, 6.6kV & DN 1300mm

Future Ready
Pumpset Designs....
A strong impetus on

Research & Development....
Competent Pre Order
Engineering Support.... {5
... Highly
Experienced Manpower

End to End, Surface Water Transport Solutions....

Flyer_Water_Supply_Distribution_PS_r8 @
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- @ ——— Recommended/ Endorsed by CPHEEQ - f—ﬂ —  mmm —

Gol's MoHUA's CPHEEO's Water Manual..... :

e

L ]

(i) Submerged vertical centrifugal pump rested with auto-coupling

Figure 5.9 (a) illustrates salient features of the pump.

e  Merits of the submerged vertical centrifugal pump
a. Regular pump house can be dispensed with, or smaller pump house is required. However, panel
room and lifting equipment are required.

b. Width of pump well can be reduced as working clearance between motors for heat dissipation is not
...also acknowledges the benefits of

required being under water.

c. No need for elaborate ventilation as motor is under submerged condition.
d. Noise level is negligible LateSt TeChnOIOgy Submerged
e Demerit
a. A common shaft for pump and motor making entire set out of service even if either pump or motor pumpsets !
fail.
I.  Intake
Il Sump (raw water/clear water)
. Low lying/waterlogged areas at the pumping station prone to floods. Aqua is the Pioneer of S b
(iii) submerged Horizontal centrifugal pump set with portable base frame and submerged vertical uomer. g ed &
centrifugal pump set with portable base frame. Floodproofpumpsets
cecee

Figure 5.9 (b) illustrates salient features of horizontal centrifugal pump set. The features of vertical
pump at bottom with end suction and side

centrifugal pump set are similar with motor on top and

delivery.

Note: Above layout of VT pumping station is illustrative. In case of submerged VT pumps; the

line shafts, line shaft bearings, couplings, etc., will not be present. Also, no separate pre-
d to be computed

lubrication or external lubrication arrangement will be present. The losses nee
depending upon equipment involved in pumping station on case-to-case basis.
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= Our ProductS(forWaterSupply)== T —

Submerged Centrifugal Submerged Centrifugal Dry Installed Flood Dry Installed Flood
End Suction, Water Double Suction, Water Proof (Fully Immersible) Proof (Fully Immersible)
Pumpset Pumpset Inline Booster Double Inline Booster End
Suction Pumpset Suction Pumpset
ARSES ARSDS "

ARFPD AIFPE

Bottom Suction, Submerged Submerged Tubular Column Mix Dry Installed, Raw Water Flood
Vertical Turbine Multistage Pumpset Flow Pumpset Proof (Fully Immersible) Back Pull Out

End Suction Pumpset
AVTB ATBM ARFP

Flyer_Water_Supply_Distribution_PS_r8
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TR International

Iso Organization for

N2/ Standardization

Certificate of Compliance ISO 45001:2018

(OHSAS - Occupational Health &
Safety Management System)

We hereby declare that the technical file of product complied with the

requirement of directives 2014/35/EU Low Voltage Directive, 2014/30/EU

Electromagnetic Compatibility Directive & 2006/42/EC Machinery Directive.

o AZER In i
Certificate No.: CE-3096 ternational

Manufacturer

Name : AQUA MACHINERIES PRIVATE LIMITED

Iso Organization for
Address 1 S.NO0.504/1 & 2,442/2, NR HARIDARSHAN ESTATE, NE.

A\ Standardization
EXPRESSWAY HIGHWAY, RAMOL, AHMEDABAD'38‘2445,

GUJARAT, INDIA
Products : . Submerged Centrifugal, Turbine, Single, Multistage; Single, Double o 1 ° 2 O 1 5
.

Suction, Monoshaft Pump set for Water & Waste Water

. Submersible Bore well Motor and Pump Set

»+ Polder Type Pump Set

+  Submersible Mono Type Pump Set

.+ Pump Set With Glycol Cooled Motor
The quality system file has beer pproved and is subject to contint
Council Dire es 2006/42/EC irective & 2014/35/EU Low Volt:
This certificate is issued under the following conditions:

L It applies only to the quality system maintained in the manufacture of above referenced
i it does mot substitute the design or type-examination procedures, if
requested.

5. The eertificate remains valid until the manufacturing conditions or the quality systems
are changed.

4 e certificate validity is conditioned by positive results or surveillance audits.

AZERN International

Iso Organization for

NS/ Standardization

B e Eiing the relevant EU legislation, the manufacturer shall affx to cach device,
of the referenced models. .
e CE ol 2 Shown above can be used, under the xesponsibility of the marucucer. after
completion of an EC Declaration of ity and with all relevant EC Directives. Envi .
e 1 based on a singlo cvaluation of one sample of above mentioned product. It does (
ot imply an assessment of the whole production. nvironment Man agement Syste m)

Validity of this certificate can be verified at www.ukcertiﬁcations.org.uk/verify
Date of this Certificate 16th August 2023
1st Surveillance Audit Due 15th August 2024

2nd Surveillance Audit Due 15th August 2025 L] V4
Certificate EXPiry (ubject to the company mainainng s 15 AUgUSE 2026 o n o r m I t e
system to the required standard)

Europé

(C€)

Aqua has been awarded the Prestigious

Best Quality Pump Vendor
by

Authorised Signatory

By

Spacious & Stale of he Art Plant...
Aqua Machineries Pvt. Ltd.

WWW.aguapumps.com

Registered Office & Manufacturin
g Plant
Survey No. 504/1-2, 442/2, Nr Haridarshan Estate, Nr Express Highway, Ramol
Anmedabad-382 445. Gujarat, India. R

marketing@aquapumps.com
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Scan QR
Code to
visit our
website
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