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BUMP

Momentary energization of motor that causes it to rotate a few revolutions.

Gilyga e Al Gy Hgisall B (58 a3
Cavitation

Vapor bubbles formed on a solid surface (often on impeller) in contact with the
liquid. The vapor bubbles occur when the pressure in the liquid falls below the
vapor pressure.

sl Caaaty L illl el (Raad) Adyy o Wle) claall mhadl o osSE Sl e ablas
A galdll il b e Bkl s J4 Ladie a8ladl)
Demand

A schedule of water requirements

Lgllaall sluall 4 yita
Effluent

Liquid discharge from a pumping station
ol dana (e Aalill olial) 4paS
Force main

External piping to the station and filled with liquid under pressure, through which
the station discharges.

L}"“A‘“ df\l.m.\ M\J :\AAJ\AJ\ DLIA“ ’é)}u\.a
Grooved-end pipe coupling

A pipe coupling used to make pipe fitting and disassembly easier often called
a Victaulic coupling (a trademark name).

(S I 58) (olatll sVl gy caSilly Slall (8 a3l juulge Aliay

Intake
A structure from which the pumps take suction

Sl laallal) die s ) 2l
Invert

The inside bottom of pipe
3ysulall J1alal) laall ddan) dalal)
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Jockey pump

A small pump that maintains pressure in a distribution system during periods of
low demand.
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Mechanical seal

An assembly consisting of one or two pairs of polished surfaces, one of each pair
mounted on (and turning with) the shaft and other connected to the casing to
inhibit the leakage of liquid between the casing and the shaft.

Sle AVl Luadlall ol dganl) e Whaa) pumg dedl mhadl ey Cputl) ailge o il o 245

Stuffing box

An assembly containing packing or a mechanical seal through which the pump
shaft passes.

Packing

Semi plastic material installed in a stuffing box to seal the shaft opening in the
casing to restrict the leakage of liquid from the casing along the shaft.

O Bl oyl aial dgallall anag dpallall lgall agend) (e ol juia i 4S5O0 400 (jalae

Aallall g 3 50nll
Poppet valve

A spring loaded valve that operates automatically to relieve excessive pressure.
callaill (B ura aa e A1)y ek dsag Alls 8 darall ey (SBE Jory (S alaca
Prime
Pump casing and suction piping completely filled with liquid.
il ¢ slee aad) Jad s dpallall anen

(Units)
Mile & Mil
Mile = 1610 meter
Mil = 0.0000254 meter

.
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1-2-1 fluid: Lecasiyl) (piifedl)
Conservation of mass (AL ¢ 1ay) Q o8l
Conservation of energy (Al ¢ 1ay) P el Jara

Conservation of momentum (8!l ¢ &)

Steady state
Q=A*V = Constant A 8ysmlal alaie dalis
) Y =5l 05l
Z + Ply + V/2g = Constant 7 sl i
§ Y Ll Ae s
Z+P 29 4l <
( , ) ?“U . f Ay Jalas
(Vi/2g) o g a1 Al e
o Pipe losses h lsall 8 Sl
H=f *LD* V4¥2g L rdsall Jska
D 8ysualall kb
Transient state
AU sda Aufal o a5 lia
e Rigid water column theory (surge theory) bl Ay
e Elastic theory (water hammer) Sl @)kl
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1 122 Piping: 7

e Pipe type
1- Exposed piping (usolall juulsad) ) ciliiaal) cllasa Glas z)l&

2- Buried piping  Fall dasa Glas Jaly janl sl

e Pipe fitting type
1- Flange

2- Threaded

3- Hose
e Design of pipe
e Pipe selection
e Special piping
e Valves
1- Valve position

2- Valve type (selection)
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1-2-3 Pump types:

Pumps
1-2-3-1 Positive displacement 1-2-3-2 Roto Dynamic
e Reciprocating: e Centrifugal:
- Self - priming
- Plunger - Submersible fig (4)
- Diaphragm fig (1) - Axial fig (5)
- Radial
e Rotary: :
-Mixed flow
- Lobe - Deep well fig (6)
- Screw fig (2) - Horizontally mounted fig (7)
- Progressive cavity (helical)fig(3) - Turbine
- Gear - End Suction
e Pneumatic: - Split Case

- Vertical mounted
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Fig (1)
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[ % [
i N i
i 13 8 [
12 11 10
I Pos. Description I
i 1 Motor i
H 2  Worm gearing H
I 3 Eccentric I
[l 4 Return spring (some models excluded) [l
[ 5 Control slide [
I 6 Piston I
i 7  Combined pressure relief and degassing valve i
I 8  Oil degassing valve I
H 9 Diaphragm protection valve (AMS) H
I 10 Dosing diaphragm I
[l 11 Dosing head [l
[ 12  Suction valve [
i 13 Discharge valve i
i 14  Stroke-length adjusting knob i
H 156  Aeration screw with oil-level gauge H
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Fig (2)
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Fig (3)
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Ausdald D=0
Sulomersible pump

Water tight motor enclosure
to IP 68

Stator: Insulation Class F with
thermal sensors.

Rotor and shaft dynamically
balanced.

Water tight connections chamber
and cable inlet with strain

relief and anti-

kink protection.

Ball-bearings, lubricates-for-life,
support the shaft at upper and
lower ends Thermal sensors
are provided for protection.

Designed to

High quality

Hydraulic section with DIN-flange
DN 200 to DN 600,

balanced channel type impellers
with large solids passage.

cb (Contra-Block)-System
with spiral bottom plate and
waved shearing inlet

(DN 200).

with solid silicon carbide
rotating seats ensure reliable
shaft sealing.

Cooling Jacket, incorporating
high efficiency heat exchanger.

be blockage free.

mechanical seal

e

Contact parts can be supplied
in various materials such as
Bronze 2.1050.01, Niresist D2,
Stainless Steel 1.4006,

1.4408 or 1.4460

(Equiv. to 304 or 316 St. St.).

This enables the pumps to
handle more aggressive
media such as seawater and
solutions which are acid or
alkali contaminated.

Fig (4)
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1=3 pump Selection
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Quality of the fluid to be pumped

1S5 mraaill (8 Ao gil) Cun o Agallall JLEA) o 5 ddcad) (8 ey ) plall Glialsa
ol ehal 4 deadiad) caleal)
Required design capacity
syt e i sl olas o daadl e (‘5_.43\ g S ) stlaall (3anl) alas yaas
Alie el Alae (68 8 cllbial o Cua lgie JS oy clanad)
Operating conditions
alaly daicadl ey oglladl) Uil st (e 3 Y 4 Cus fan Aalgd) agd) el 1 ey
cmy Lo Jauadilly aid) 13 7l S
Mode of operation
Gl S JlaeY) (b 389 e atglly plsall Jlad] Gl any hal 4 olaay) & ) 13
pmlsall Tl e 535al) Lalal
Sl @bl A L agdey delull 8 Al GG Cilye e Al o adia Lulad xid) (s
ol alad A bl
Type of drive
(31 Glin) Das) (SilSae Hume 5 (SlipeS siae 4 Cua (e Zamall (s Al s
Station location, configuration and constrains
JCA Cun g dallall licalse € €8 aaay 4 G Ll gally 3acaal) a5 e yass

cOnall A i
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Second Screening
Pump Curve
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Fig (9)
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Vertical pumps & ua obe Cleelle alaxe

; +128.75
Drive
motor
Influent
Z':t'ge 110.00
\ 1 |
1 Stat
ation
force
main
Eccentric
plu
val\?e ¢ Pump
- = / El 100.55
=
yan @
/N 3{(1 = / 95.33
Sump pump/ |- Sump pumps
force main
to influent
manhole
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£2- Pump specification
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2-1 General
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1 APPLICATION 1
] Water Works slsall Jlac (] Refineries sl [] Chemical injection il cis
] Fire fighting system (sl 4kl - Air conditioning <l Jlee 0 Irrigation 3\ 1
H Drainage  pall ] Power station sL <l ad g8 Class n Industrial Joelicall il
| INSTALLATION i
] [] Onground = ¥ gsimle ] Deepwell  (y) bz Gl ] Submersible duble 1
| IYPE i
] Submersible centrifugal (] Close coupled centrifugal [ Separately coupled centrifugal
E duhle 45 jasa Cpmade 53 sall 5 Apallall s 35S ja 83 5l szl e Jaaiie dpallall s 435S ja 33l E
1 ] Reciprocating 4y ] Gear submerged AN ] Axial TFOR
i ] Diaphragm e 7 Alrlift elp &) ] Screw RIS
1 ] Helical e 0 I
| MEDIA HANDLED  (_dualllf i) i obyall Jlads (b 49 15) §
] Clean A (] Corrosive Al ] Abrasive A i
] Sewage o>=cix= ] Sludge s Sand o, |8
E [ Solid e ] 1
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Il 2-2-1-PUMP DATA gl suay Sility 1
: ITEM Description Unit | Egyptian Remark ]
i NAME Range or limit request Value code i
[ Make [
i Model i
E Origin E
1 Manufactured date 1
E Self priming type (Ejector - Foot valve - Central) E
I No. off operation perhours | | | e See note (1) I
E Operation condition E
[ Temperature of liquid Please refer to specification deg C [
E Pump speed 750 -3000 rpm E
[ Maximum water speed in the pump inlet m/s <4 [
E Capacity rated L/s E
[l Total discharge head at rated capacity (TDH ) m [
I Operating head rang m I
| | Absorbed power Rated ~ Working range End w i
E Excess power ol??)tfr?]p_cyﬂ%kmg range End KW E
[ Efficiency at design point % [
E Efficiency at rated point % E
[ NPSH required m See note 2 [
I Free passage mm See note 3 I
E Shut off pressure m E
[ WEGHT | | i
E Net weight Kg E
E Pressure at fixation point Kr%c E
H Operation weight Kg U
: P :
[ Shaft sealing ( packing ) P [
E Coupling sealing IP E
[ Impeller wearingring | | e St. steel [
E Bearinghouse | e St. steel E
[l Wet bolting ] e [l
FLANGES | ] e
I Suction size mm I
E Suction connectiontype | || e E
I Discharge size mm [
1 Discharge connectiontype | e 1
E Impeller | || e E
I Impeller diameter mm I
H Impeller diameter rang for thismodel | || e H
U Impellertype || e See note (5) U
U Thomafactor ] e See note (4) U
)| Department of Consulting Gl Ly 3 1) ]
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[] Chromium NI St.
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2-2-2 MATERIALS 15381 Gy it B Aaskionel (el
CASING falll) paas
[] Castiron(C.l) [] Ductile iron (D.I)
[ ] Duplex steel [] C.I-Ni
IMPELLER Ll
[ ] Bronze [] Castiron
[] Castiron duplex st. (C.1) [] Stainless steel
(] Ductile
SHAFT Lialbl) gac
[] St. steel [] Bronze
BTN g
(] Quenched tempered st.
| sHaFTsLEEVE Lualbl) g pae cula
[] St. steel. [] Bronze
GLAND/SHAFT STEEL END PLATE Lualhl) 1900 | o didal) oy pul] 2] 90
[] Burflon [] Bronze
[] Shaft packing
| casine wearRING il e 55 gl e poalll ] g0 kil
[] St steel [] Bronze




r— )
2-2-3 pump construction gl s 5 Jualds
FIXATION
] VL mounting U PRI ] HL mounting (sl
STAGES
] Double stage Oiila e i3 ] Single impeller saa)ydd ) <l ] Double impeller ol ) il
(] Multistage impeller Ja) ll 331 ] Single stage  as) g Al e ild (]

ROTATING FACING DRIVEN END

[0 CW el e slag) & O
PRIMING SYSTEM

7 Self 0
SHAFT SEAL

i G el xie s
] Shaft protection sleeve il gia ls (]

H Soft packing ]

METHOD OF LUBRICATION

[1 Grease a5 []
CASING
[] Split case []

ACW delull o e (e ]

Pumping ] External

stuffing box packing ] gland packing

A5 RS 442 3 el ol AR Ll s
Mechanical seal

Sl e e L]

oil <) [] Water sk
End suction

S
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2-3 otor specification
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I 2-3 MOTOR SPECIFICATION U5gall Glialga Y- Y g
: ITEM Description Unit | EgyPtian Remark ]
i NAME Range or limit request value code i
] MOTOR DATA f
i Make | i
| fmoeer | E
N R z
i Voltage \Y} I
Rated output KW >c|\£|1i);£r?1\g§r
I Directonline | | e I
Starting type Auto transformer | | —meeee-
H Resistance slipring | | - i
Protection class IP
: VLbown || :
] Mounting vLup 1
i HL ......... H
| | cooling method With fan - Without fan | | i
Motor type gﬁ;rllrrr]zl cageinducton- |
I Insulationclass | F i
7 O s |
i1 [sendas | | IEC i
Speed rpm
I Ambient temp. c? I
E Bearing life tme (0 E
I Efficiency at |
i 100%load % 915 i
I 75%load % I
i 50%load % ]
i Power factor at i
[ 100%|Oad ......... [
E 75%load | | E
' s0%load | || '
1 Net weight Kg I
E Design altitude m E
i YA 1
)| Department of Consulting <l iy 5 1) 1
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PUMP SET ACCESSORIES Glagllicly clialal)
ITEM Description Unit Egyptian Remark
NAME Range or limit request Value Code

ACCESSORIES

Strainer

Flexible coupling

Coupling guard

Base plate for pump and
motor

Set of spanners

Anchor bolts

Foundation bolts

Suction and delivery
pressure gauge

Air relief cock

Anti condensation in heater
with (220 V) supply

Embedded sensors for
over heat protection
(one per phase)

MANUALS

Operation & maintenance
(0 & m) manuals

Workshop manual

Spare parts manual

CD catalog

Installation manual
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AU Joaadl cre WLAA) A Ao lud) LB Jadal) ) Cipe dae paait -

delad] b fbdil] ST Cfpa die & aall 348
el e Yo Sl o
delu/ 8y Yo Gyl Yo — 0 (4
el a0 RTINS
delu/ 3y ) gl Yoo — 00
heluf By Gl Yor =V en
deluf 5ye € ClgslS Yoo pa S

WLid) aly Al Gib 08 Wenw Sar Al Llal) ol jhad s yaast -
ol Cipall el 8 asiioy Jgaadl 134y U Jgaadl (e

Llal el jhd a0l Cipat Jira
aa O G/ Y S Gl
aa VO SfJ N Y e Gl
PRRE S/ Y oY e e bl
a VYO Gl =Y e e Sl
e VO GfD Ee e e ST lllal
IN apaad day M Joaall s W)LIA) oLy Addadl) Ay Logi ypaal ¥

Ng=N*VQ/H"

Ns : Pump specific speed Dimensionless
N : Pump speed rpm

H : Pumphead m

Q : Pumpdischarge m*/s
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e ¥

Ns Impeller type
Yoy, Radial
A+-Yo Francis
YA Mixed flow
>V Axial

(NPSHrequired) o hi Joh u.mé\ Laad —4

(NPSH)required Z (NPSH)availible

NI:)SHavaiIable = I:’atm' Hsss' I:’v

NPSH . Net positive suction head meter
Patm. . Atmospheric pressure meter
HS . Total head loss meter
Py : Vapor pressure meter
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1. Pumping Station Design (Robert L. Sanks, Phd . PF).

2. K.S.B General Catalogue.

3. A.B.S General Catalogue.

4. Pump Design Hand Book (Butter Worths George Tchobanoglous).
5. Grundfos General Catalogue.

6. Egyptian Code.

Department of Consulting
Engineering & Technical Al Gleadd) s Alasaaill
1| Electro-Mechanical Services il 5 eI Jlae DU

— s

) i) 5 ol




