Hacocu Ta HacocHi cranii
Pump and pumping station

Main pumping stations which supply water to the distribution system will be
located near the water treatment facility or a potable water storage facility and
will pump directly into the piping system. These pump stations may be a part of
these other structures. Pumps which pump directly into transmission lines and
distribution systems are sometimes called high lift pumps. Booster pumps may
be located anywhere in the system to increase the pressure in the pipeline. Booster
pump stations are usually located remote from the main pump station, as in hilly
topography, where pressure zones are required. Booster pumps may be needed to
handle peak flows in a distribution system which can otherwise handle the normal
flow requirements.

distribution system — po3noaiisua cucrema

water treatment facility — cnopyau BoomiaroToBKu

potable water storage facility — cmopyna 36epiranHst TUTHOT BOIH
high lift pumps — craniii BUCOKOTO THCKY

Booster pump stations — cTanmii miaKauku BOJIH.

FACTORS FOR DETERMINING DEMANDS.
e Annual Average Daily Consumption (ADC) — cepeanro1000Ba HOpMa BOIU

* Annual Maximum Daily Consumption (MDC) — Hopma B 100y MakCUMaJIbHOTO
BOJIOTIOCTAYaHHS

* Peak Hour Consumption on Annual Maximum Day (MDC/Peak-Hour) — Hopma B
rOJIMHY MaKCUMaJIbHOTO BOJOIIOCTaYaHHS

* MDC plus Simulated Fireflow — Hopma B 100y MakCMManbHOTO BOJAOIIOCTAYaHHS
TUTIOC BUTpaTa Ha TaciHHSA MOXKEXKI

» Maximum curb pressures (70 psi) — MaKCUMaIbHHIA THCK

* Minimum curb pressures at any point on the distribution network (usually 30 psi)
— MIHIMQJIbHUMA TUCK B OyAb-sIKiM TOYIIl pO3MOALIBUOT MEPEXI

* Residual curb pressure to be maintained at a point of simulated fire flow (20 psi
minimum) — 3aJIMIIKOBUIA THCK, SIKUI MOBUHEH OYTH 3a0€3MICUCHUI B TOYIIl YSIBHOT
MOKEXK1)



PUMP TYPES.

There are generally two types of pumps used for potable water pumping
applications: the vertical turbine pump, line shaft and submersible types, and
the centrifugal horizontal double suction split casing or cantilever pump
designed for water-works service:

Axial flow pump — ocroBi Hacocu

Radial flow centrifugal pumps - Pagianpri BigIieHTpOBI HacocH
End Suction Pumps — kinmeBi Hacocu

Horizontal Split Case Pumps — ropu3oHTaibHI KiHIIEBI HACOCH
Multistage Pumps — 6araroctymiH4acTi HaCOCH

Vertical Turbine Pumps - Hacocu BepTukaibHi TypOiHHI
Submersible pumps - 3anyproBaHni HacocH

Chopper pumps- Hacoc 3 1moipiOHIOBaYEM

Grinder Pumps — Hacoc 3 TiepeMeNICHHIM

Circulator Pumps — tupkyasiiiHui Hacoc

Fire Pumps - moxxexHi HaCOCH.

Jet Pumps — ctpymeneBi Hacocu

Vertical Well Pumps — BepTukainbHi CBEpIIOBUHHI HACOCH
Regenerative Turbine Pumps - I'enepaTuBHi TypOiHHI HACOCH
Slurry Pumps — mynoBi Hacocu

Self-Priming Pumps - caMmo BCMOKTYBaJIbHUH BiLIEHTPOBHI HACOC
Trash Pumps - Hacocu ist cMITTs

Vertical Sump Pumps — BepTukanbHi IpeHaXHI HACOCH
Positive Displacement Pumps - 06'emHi Hacocu

Rotary Pumps — poTopHi HacocH

Gear Pumps - mectepeHHi HaCOCH

Screw Pumps - rBUHTOB1 HACOCH



Vane Pumps - mractTuHYacTi HACOCH

Reciprocating Pumps — mopmiaeBi Hacocu
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Pump casing — xopmryc Hacoca

Rotating Direction Indicator — moxka3HUK HaIPAMKY PyXy
Suction side — BCMOKTyBaIbHa CTOPOHA

Upstream pipe flange — BepxwHiit dranens

Impeller - xpunpuaTKa

Volute chamber — cnipanbaa kamepa

Driveshaft flange — xappanuwuii granens

Pressure side — HamipHa wactuHa

Downstream pipe flange — HwxHiit ¢ranels Tpyou



For standard waterworks design for portable systems, pump casing will be cast
iron and impellers will be bronze. Base for pump and driver will be cast iron or
fabricated steel. Pump impeller and casing may have wearing rings depending
upon manufacturers’ recommendations and consideration of the cost of replacing
the rings. Pumps will have mechanical seals or packing seals, ball or roller
bearings, and lubrication system. Pumps which may operate under extreme
conditions such as at the ends of pump curves or under frequent on-off
operation will have packing seals in lieu of mechanical seals.
Lubrication for horizontal pumps will be oil bath or grease. Vertical dry pit
pumps will be grease lubricated. Vertical wet pit pumps will have oil or water
lubrication.
cast iron — uaByH
driver — nBuryn
fabricated steel — pabpuuna crann
rings — Kbl A1 YIILIbHCHHS
mechanical seals — mexaniuHe yuriTbHEHHS
packing seals — canbHuKH
ball or roller bearings - xynpkoBi a00 POTUKOBI i IIIUITHUKA
lubrication system — 3maryBanbHa cucTema
pump curve — KpuBa Hacoca
frequent on-off operation — yacToTHe KepyBaHHs
oil bath — macnsna Banna
grease — MacTHIIO
dry pit pumps - cyxi HacocH
wet pit pumps — Mokpi Hacocu

Pump Performance

Pump Head — nanop Hacoca
Submersible Pumps

H - pump total head (m) — IToBHu#t Harip

Hsi- = pump static head (m) — crarnunuii Hamip

Hq = pump dynamic head (m) — nuaamivnuii Harip

Hgeod= geodetic head (m) — reoae3nunmii Harmip

H,= pipeline losses (m) — BrpaTtu B TpyOONpOBO/Ii

pL= atmospheric pressure in pump well — armochepHuii THCK B KOJIOAS31

pu= atmospheric pressures in upper container — armocepHHii THCK Y BEpXHii
€MHOCTI

Vo= flow velocity at outlet (m/s) — mBuaKicTe Ha BUXOII



g = acceleration of gravity (9,81 m/s?) — npuckopeHHs BiILHOIO MaliHHS
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Pump Performance Curves

Centrifugal pump characteristics are normally presented as a set of curves,
where the data has been established through the testing of the pumps or
assessed by the manufacturer for e.g. a special impeller diameter. For submersible
pumps the following important information is normally plotted as curves
against the flow rate Q:

e H headcurve

° N efficiency curve(s)

o P power curves

e Net positive suction head required (NPSHR) - momyctumuii kaBitTaiiiHui
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Figure 15 - Single line pump curve

1.4. Cavitation and NPSH

Cavitation is caused by the formation and collapse of vapour bubbles in a
liquid. Vapour bubbles form when the local static pressure in a flowing
liquid decreases to or below the liquid vapour pressure at ambient
temperature. When the bubble, or void, moves with the flow to an area with a
higher pressure, it will rapidly collapse. The implosion causes a transitory,
extremely high local shock wave in the fluid. If the implosion takes place



near a surface, the pressure shock will, if occurring repeatedly, eventually
erode the surface material. The cavitation phenomenon will typically occur in
centrifugal pumps at a location close to the impeller vane leading edge. Cavitation
may also lower the pump Q/H curve and efficiency. A cavitating pump emits
a typical rattling noise, like sand being pumped through the pump. No pump
material will completely withstand cavitation, so care should be exercised if the
pump operating conditions present a risk of cavitation. Wear marks from
cavitation typically occur locally and consist of deep pittings with sharp edges.
The pittings can be several millimetres deep. Normally pump curves published
for submersible pumps are drawn so that a pump in normal submerged installation
will not cavitate as long as the duty point is on the allowed section of the Q/H
curve.

vapour bubbles - Oyms6amku napu

liquid vapour pressure - THCK mapu B piJiuH1
ambient temperature —temmnepaTypa HaBKOJIMIIIHBOTO CEPEIOBHIIA
void - HexilicHuA

transitory - TumyacoBwii

phenomenon - siBue

impeller vane — nomacri koseca po6o4oro
emits - BUImyckaTu

rattling noise - crykir

pittings - kaBepHHU

allowed section- monmyctuma missHKa

Water Hammer

Oscillating pressure waves are generated in a liquid being pumped through a
pipeline during starting and stopping of the pumps. This phenomenon is
called water hammering, and, ifsevere, may lead to pipeline and equipment
damage. The severity of the phenomenon is dependent on a number of
variables, such as change of velocity during the reflection cycle, pipe material
characteristics as well as liquid characteristics. When the liquid is accelerated
or decelerated, a transitory pressure wave oscillates back and forth until
dampened.

Water hammer can be analyzed by two different approaches—rigid column
theory, which ignores compressibility of the fluid and elasticity of the walls of
the pipe, or by a full analysis that includes elasticity. When the time it takes a
valve to close is long compared to the propagation time for a pressure wave to



travel the length of the pipe, then rigid column theory is appropriate; otherwise
considering elasticity may be necessary.

Oscillating pressure waves — XBrIi KOJTHBaHHS THCKY
water hammering - rigpaBmiYHUR yaap

damage- momkomKeHHs

severity — cTporicThb

variables - 3minHi

reflection cycle — BinOuBaHHS TUKITY

accelerated or decelerated — npuckopeHHs a00 raTbMyBaHHS
dampened - 3aracaroumii

approaches - miaxoau

rigid column theory — teopis k0pcTKOT KOJIOHU
compressibility - ctucnuBicTh

elasticity - eracTuuHicTh

full analysis — moBuwuit anani3

propagation time — yac nmommupeHHs

Avoiding Water Hammer

If water hammer occurs in sewage installations, the situation can be alleviated
with one or several of the following measures:

* Preventing of simultaneous stopping of two or more pumps.

 Installing automatic valves with closing times of 20...30 seconds instead of
regular check valves. Pump stops after valve has closed.

« Stopping pumps slowly with frequency control.

 Using soft start equipment also for stopping of the pumps. Complete control
of stopping sequence not always possible.

 Installing automatic air relief valves at points where negative pressure
OcCcurs.

» In cases of cavitation in pump during the stopping cycle, the installation of a
bypass suction line with check valve from the wet well to the rising main will
prevent the pressure from dropping inside the pump. Dimension of bypass
pipe should be selected one size smaller than pump pressure flange size.



« Using heavier pipe components that will withstand water hammer pressure.
Vacuum transients may be more critical to the pipeline and equipment than
pressure surges.

Alleviated - mom’ skt

frequency control — perysroBaHHs 4acTOTH
stopping sequence — moCiI0BHICTh 3YITHHKH
bypass suction line — 0OBiTHa BCMOKTYOYA JIiHIsA
withstand — ButpumyBatu

Vacuum transients — BakyymHi repexou
pressure surges — CKauku TUCKY

Video
https://www.youtube.com/watch?v=2HF Z640fQE&feature=youtu.be

https://www.youtube.com/watch?v=uP1ZiZ4khDM &feature=youtu.be



https://www.youtube.com/watch?v=2HF_Z64OfQE&feature=youtu.be
https://www.youtube.com/watch?v=uP1ZiZ4khDM&feature=youtu.be

