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1(1-5) Aalaall (e a3 JalSI) Jaall die 3Y 331 de
Nsiip= NS —Nn = 1800 — 1740 = 60 rpm

(1-6) Aslaall o rmy JalSl) Jaall vie 35 35Y) Jalna
ns - n 1800 — 1740
—S= = =0.0333
ns 1800

:(1-3) Jba
sl suaedl 6 Al 5eSH A8l 58 ¢ Hz 50 2355 Jdae o Jany Ol dis 53 s @l e
.J\}ﬂ\ };aaj\ zd;)u &ﬂhS} é‘}[).!‘}“ Jalaa )« Hz 2.5 L«S.MJ.;

:dall
:(1-8) Maladdl (30 covny 3Y 1Y) Jalas
Ir 2.5
S = = =0.05
fs 50

s 5]l guand) Aoy liual
: (1-1) Aabaall (e duial 1) Ao podl) uuns 1Y
120 £ 120 X 50
ns = = =1000 rpm

n=ns(S-1)=1000 (0.05-1) =950 rpm
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Cos 0 = mbr = ﬁi% = 0.0787

17 ax

& = Cos "(0.0787) = 85 48"

K,

R. = To50 = Z00-0787 = 8068 £
V,

Km = T Zind ~ Eil.ﬁ'ur{&ﬁ.ﬁﬁ} = €2

s O
¥y = Vi _ 30 17 .32V
V3 A3
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A il (5 55 (1-15) G (1-13) G ¥ alaall alasinly

R =—bt_=J1300 _n2 o
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/ (A )G i (Y) fniibias ‘"1-1_,-1-1»«-114—‘.'-\3
_aebm_hsjngﬁ_f.g)s,{ Bl laddl a5 S Lill aga
dadh aa) g 4o g hile o s S s il e
VL= Vph VL = Vph x3
da gl aga=lill sga W3 Al aga=hbill aga Ball 2z
IL=/3xIph IL=1ph
) N ) haill s
N3 daell LS = hal s dapll Lo = Jad ¥l
Adgi dag JS Ao Juags | JS lae Ll Juags |y, o d3 4
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Power 52
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S 4:"" ¢ Leie 20y o)As.“ oM} Pac=3xI2xRa+ § u\ N ).!‘J.“ }4:.“ Gllia d;m OYJ‘Y‘
SIS o Prety o S ] o i 01 guadl ‘-’3\-“')‘4 S

Cadl g s(Poony) 485l 585 )3 oo A il 5 pill ey At ¢ alls Preu=3xI%xRe o
Poonv=3x[2xRax(1-S) +S BY Y1 duashea 8 pall o3

éﬂiﬂ} c‘ﬂ\h;&@@cpﬁﬁfﬁ*u)bﬂ\}aﬂ\ U‘J}JU“"GM‘%‘;‘J&}A‘SJJ&‘ >4 ui Badg e
& 5 Pour 4l da Jlals ol il Pr ja a8yl ol o jiass Jaeail ol S o ALY
Y alae &y 7 35 s laaPour = Poow - Pf - JUlS 4l

Pconv="3xI%xRax(1-8) =S  Pac=3xLxR2?2+S  Prev=3x12xR2

vie A Preu=PacxS  Preu o deani 3Y 30 Pag @ pa sie o axi &bl c¥olad) g o
Pconv= (1-S)*Pac Peony ol Juani(1-8) daadl iPaG @ pa

oo Aol alial) 4 5 il ) LalS el s A8nl) S pally (39 Y1 i petl ey Uh (05 o
d).ul\d;\).a@mmjm]\o)ﬁ\jdﬂ‘o‘)ﬂw_ua;ﬂlﬂau@bmjdja.&o;tssuadlm

2
(&Lgﬂ slasall dalad) 3,l2Y)



A dapn — AilgS dilua udige
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4
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Nameplated aal clily da gl

The voltage at which the motor is designed to operate is an important
parameter. a different voltage network using the + 10% voltage tolerance
for "successful" operation.
058 0 gy el dagal) linal gall 0al g8 5 o jmallodie: Jamy () pasadll gl
ot oS 3 50 A k10 2588 ) 4 posid )l 3
Zlaid sl

[[OJMARATHON" ;; cx viax" 3 |
o< TR o T BLACK MAX &
MODEL ¢

PSS o BN e CODE o 06 o T e NS e
y —WTY — ::'C —— "'::"‘7'"'

SEAAL s

ol OO N TR TR

3 PHASE VECTOR DUTY AC INDUCTION MOTOR J
L 8% MARA TN 1§ L Lo wn voiie

AL R e

AC motor nameplate
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ALY aall alily da gl e ré}ul (A%

Is the current draw of the motor connected to the nameplate voltage, loaded

at nameplate horsepower and running at name plate speed.
Jaand g (bl aa gl ) $SAall) Canliall 2eally & jadll i 55 die G sasall Ll s
)9Sl A ually &l ) g0 g il A g} 83 S35 500 o paall
Ll

ALTERNATING CURRENT MOTOR W

THERMAL PﬁOT.
M74799

IT Bell & Gossett
Morton Grove, IL, USA.

o This is the rated mechanical horsepower or full load kilowatt

o (KW) rating output of the motor is the power the motor is capable of
putting out continuously ,Continuously in this context means that at
the correct operating load and voltage specified, under standard
ambient conditions, the motor will run indefinitely.

;ZJ\)}L\SJL:JAJ.Ai )\L&U&p@h&ﬁ)ﬁﬁiﬁ o
JA.*J\;J})JAQQ)\PHMQM\M&M\)AQM@UANIQUM\ fo
ALTERNATING CURRENT MOTOR WA

H.P. aem. [l 7. Il =
vours Am
. I .

THERMAL PROT. PART NO.

M74799

IT Bell & Gossett
Morton Grove, IL, U S A
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50 or 60 Hz, it necessary to nameplate a frequency ranges.

dag) gl ool S8 o a5 A gl 4 J panall Uil canan 3 5 55 8 60 51 50 ¢ 5S6
"l

ALTERNATING CURRENT MOTOR W)

14 L) LT 1 BT 60 [

SF. o Y 40C
THERMAL PROT, PART NO,
M74799
IT Bell & Gossett
Morton Grove, IL, USA.
Star  4axd
or Delta. b
R
I k
T S

4
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The Power Factor of a motor is the ratio of Active (real) power used in
watts and the apparent power delivered , COS®= (P/S).

ANl e 50l g Aladll B 08N s Al g ;o jaall 50N Jalae

kW (Real Power)

Power Factor (pf) = VA (Total Power)

kW (Real Power)

D ) PF = Cos 2 &

kVAr (Rective Power)

o This indicates the maximum height above sea level at which the motor will remain within its
design temperature rise, meeting all other nameplate data. If the motor operates below this
altitude, it will run cooler. At higher altitudes, the motor would tend to run hotter because the
thinner air cannot remove the heat so effectively.

ladie 5l jaall lgle panaal) 32all 6 Juandild 551 o i 2 Jlaiodie (g3l y sl o 5021l el 8 0
ELIEJHUI:‘LJ]SL‘JMAJJQE:LIJJQL M“L.‘\.ﬂ:hh_‘jhﬂ_};ﬂllumlmﬂm 'LI:JH ﬁl):u:j‘._i.u.'l
,SJ-I);JH:&.\Q",.{;HLSS.H,_@LA=1,QLS¢HSMMUHSJIFJ.5I‘,J]d);..‘ll;_lg.q!)_.sl

o This is the number of rotations the motor’s moveable element (rotor)
and shaft completes in a minute if at full load operating conditions. The
motor will Operate at speeds from synchronous speed down to its rated
speed as the load increases from zero to full load, it is the point which
the load curve intersect with motor curve.

Speed = (120*F / no of poles).

de g 5 Jan aaily Jane ol jaall 5 280 3 e jall )l pmal) il 2 A ©
0 O Jaall 334 Ga s o b 5o pur (sl ) il 3l Ao s (g0 213 35 ]l
das (il J)

(i se /0 l*[20 = de )
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o Ingress Protection (IP) ratings are developed by the European Committee for Electro Technical
Standardization (01 WL O) (NEMA TEC 60529 Degrees of Protection Provided by Enclosures -
[P Code), specifying the environmental protection the enclosure provides.
duali 3 [P ey et dglaa da 2 2d5 5 [EC 60529 5 SeilSia g eSH (el a8 4y 5 5% alll auiadd ] jaall dlea
Al ) Abanl
o The IP rating normally has two (or three) numbers:
Protection from solid objects or materials
Protection from liquids (water)

Protection against mechanical impacts (commonly omitted, the third number is not a part of
IEC 60529)

S50 ) el e SRR O
Adall dall ta iaall .
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The motor works at a constant load for enough time to reach

51 Continuous duty e
temperature equilibrium.
The motor works at a constant load, but not long enough to reach
52 Short-time duty temperature cquilibrium. The rest periods are long enough for the
motor o reach ambient emperature.
Sequential, identical run and rest cycles with constant Toad.
53 [ntermittent periodic duty Temperature equilibrium is never reached. Starting current has little
cffect on temperature rise,
Sequential, identical start, run and rest cycles with constant load.
54 Intermittent periodic duty with starting | Temperature equilibrium is not reached, but starting current affects
temperature rise.
93 Intermittent periodic duty with eleciric | Sequential, identical cycles of starting, ranning at constant load and
braking running with no load. No rest periods.
” Continuous operation with intermittent |Sequential, identical eveles of running with constant load and running
load with no load. No rest periods,
% Continuous operation with electric | Sequential identical cycles of starting, running at constant load and
} braking electric braking, Mo rest periods.
o Continuous operation with periodic  |Sequential, identical duty cycles run at constant load and given speed,
changes in load and speed and then run at other constant loads and speeds. Mo rest periods,
59 Non-periodically to supply variable | A machine is indented non-periodically to supply variable loads at
loads At variable speed. variable speeds, including overloads, the non-periodic duty type
Supply discrete constant loads including periods of overload or
510 Discrete constant loads periods of no-loador periods where the machine will be in a state of

test and de-energized.
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) il g Jasdl g
g7 #_Hsu‘} _I":"""‘-L.l"-:':“ E ‘l‘fl‘:J“""':J)l“MMthlu"é" JJ‘LM‘J‘&#EIJMIU‘HJPJ
wkl f 3 - . " &
il Gy gl Al g daal gy
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58 5 gt Sl g Jaall 8y geies i o L g . . .
o ! ’ - g g ol pAglide py p Al il Jaa Ziad D o dims
& ol il 5 ita e s 46 goide Jlaal i
50 o Sl e w:”""' Jual 5215 Jad 5 ke Jaal con5 g By g0 Jums il
510 Discrete s Jea o Jan gl Jaadl 525 e B el p, Sl Jas dlistrict el 45
' e i I S T P

O 90 50
A 105 60
B 130 80
F 155 105
H 180 125
o Over 220

Allowable temperature rises are based upon a reference ambient temperature of
40°C. =Operation temperature is reference temperature + allowable temperature rise
+ allowance for "hot spot" winding.

Example Temperature Tolerance Class F:
40°C + 105 °C + 10 °C= 155 °C
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Radial bearings Thrust bearings
Width (B, T) Height (H)
0 | | oje(m
Diameter series (D

Series | Type of Bearing

o

Double Row Angular Contact Ball Bearing

Double Row Self-Aligning Ball Bearing
Spherical Roller Bearing
Tapered Roller Bearing

Double Row Deep Groove Ball Bearing
Ball Thrust Bearing

Single Row Deep Groove Ball Bearing
Single Row Angular Contact Ball Bearing

Cylindrical Roller Thrust Bearing

Z ol~Nlo | EslwW N =

Single Row Cylindrical Roller Radial Load Bearing
Double Row Cylindrical Roller Bearing
QJ Four-Point Angular Contact Ball Bearing !
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3.6*10%Phw)=Q*p*g*h

=Q*P\3.6*10°
Were:

Phgw)=hydraulic power(kw)

Q =FLOW(m3h)

p  =density of fluid(kg\m?3)

g =acceleration of gravity(9.81m\s?)

h  =differential head(m)

p = differential pressure(N\m?pa)
the hydraulic horse power can be calculate as :
Ph(hp) =Phw)\0.746
SHAFT PUMP POWER :

Pshiew)  =Phen)\f}

Where:
Pshikwy  =shaft power(kw)
0 =pump efficiency
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Pshkw) =(Q*H™*0.746)/(75*eff.p)
Pshkw) =(Q*H™*)/(102*eff.p)
Where :

Pshw) =shaft power(kw)

Q =FLOW(I\s)
h =differential head(m)
3,8l e Jgpanll (1.2) A Lo o Adbll 4SS0 3508 e Jpaall a2y -
Ll SLSIL Ay yesl)

max power =Psn*1.2

3Ll dapls DA 5 (38 yall J saall ke (el Jalae (8 o gudall oy @lld any 3 -

MOTOR POWER=max power*safety margin

MAX.POWER abs.by the pump SAFETY margin of electrec motor power
UPto75= 1.3 .
Egyptian Code 1997 Volume
From to 7.5 kw to 40 kw = 1.25
1Page 66

From to 40 kw to 100 kw = 1.20

Greater than 100kw = 1.15

Margin of RAW PUMP 1.25

Margin of WASTE WATER 1.30
PUMP

Margin of TREATED WATER 1.20
PUMP
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Single line diagram
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KM1 Main contactor

FR1 Overload relay

T -‘ Max. torque I t Max. starting current
Starting torque ’i‘f i i
\
."'-‘._ \
IIII
I'I,Inf't;j torque Rated current
\ v
\ | L4
rpm pm |

Torque/speed curve att D.OL start Current curve a1 DLOL start
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= main contactor KM1

A
s
Q1 =frequency converter d
. . KM 1 Main contactor
)(variable speed drive Q1  Frequency converter
) Sk AC
< DC
@1
DC
o
% ABS AC
= e
N
L
——
—
'\
= | |e8ee
S co * KM 1
'% PR
§ oe ©
- Single line diagram for a frequency converter
A

Frequency converter

Soft Starter s AN asUil) sad)
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L
L
4
KM 1 KM1 Main contactor
FR1 Overload relay
Q1 Softstarter
FR 1 I:

a1
ﬁ}

Softstarter

Simgle line diagram for a softstarter
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Rated speed
Syncronous
speed
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Slip rpm
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PR IR WU 'SFUD WP VL W
0 5 10 15 ™p 25 30 35 X100

i o i e el day )l (63 jad (Rl /p all) iingia 1 138 o JS4

No. of Poles 50 Hz 60 Hz
2 3000 3600

4 1500 1800

6 1000 1200

8 750 900

10 600 720

12 500 600

16 375 450

20 300 360
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The Bearing A (lalg, A olalg; jLd)g 3e)d (3 )k

A jall A a4l zan A1 il simall JISE 1 ) sma sh g @l pmall Al £ 321 e ) el
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Deep Groove Ball Bearing <! s L)
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s L
Cylindrical Roller Bearing

17 18

Cylindrical
Roller Bearing

oatlil) Ja g i)
Tapered Roller Bearing

Tapered
Roller Bearing
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s AV

Needle Roller Bearing

SIS A
Spherical Roller Bearing

Outer ling —

12 18 44

Spherical
Roller Bearing
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Bearing Type

533 G0 (O
223 524 623 33
213 g o 23
232 523 602 23 O3
=2 542 630 a2 22
=93 522 6010 22 12
231 18 (Oh0 1 o2
230 323 saa €39 21 a1 a1
230 313 514 619 60 30 31
249 303 533 609 50 20 60
139 239 aaz 513 638 7004 814 10 10 50
130 248 322 532 628 7003 894 30 39 a0 23
23 238 302 512 o 7002 @74 69 29 30 (03
1093 331 511 e37 7010 813 59 19 69 12
122 294 330 510 627 719 893 a9 as 49 o2
(33 102 293 320 aza 591 617 718 812 39 28 a9 10
(32 1010 292 329 422 590 607 708 811 29 18 as 19

EEI21Cs 1C s IC 5 1 | B [51 (3] |

m-HT

X X X X X

- ’ B -
Type «:Ld) g 55 SR Gagtal .
Width (B) adl sa s | als p )

Features “L
(d) Astalt Assan kil JalS Jaladall jledalg A i O

Ay p ) 3e) B Jlia
o3le A g anlll £ ¢ of Aeald alal Jo Jo Al Ciladle
NR  Snap Ring
PRX Polyrex EM Grease
SRIZ SRI-2 Grease

slalol=lole
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=| Lpesl) Claal) Dlua g Jas

Basic Type & Series
R Inch, single row
16 Inch, single row
B Metric, single row, miniature
618  Metric, single row, extra thin
619  Metric, single row, thin
60 Metric, single row, extra light
62 Metric, single row, light
63 Metric, single row, medium
52 Metric, double row, light
53 Metric, double row, medium

'S | o2 | os |22 | o | 20

W‘MGLM'; (.-EJ.“ @mﬂ\,ﬂ
g slls S Cum e ) el iy 5

Bore Size
Above 04, multiply by 5 to get
the bore size in millimeters.
00: 10mm 03: 17mm
01: 12mm 04: 20mm
02: 15mm 05: 25mm

a2 41 A8 )] 0dd ) A1 Bore Size 4l Jlalall Ll
O5SE 5 (B pgr o oy (el 5p Lo (1104 (el (e SIS
Jie sraa¥ ol Y Lol 3 il sia Ll 3¢) 3l

00=10mm 01=12mm
02=15mm 03=17mm

65
- cadagll Ll daladl 5ylaY)
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Seals & Shields
ZZ Double shields
2RS Double seals

L
BB B Ed RS

Cieall D e (pellat(ZZ)  Baal g dga (e aal el (Z)
Bas) g dgn (e cumt aila(RS)

Olien (el Aile(2RS)

mﬂﬂm

lntu rnal Clearance

Tight
DG Standard
c3 Loose

C4 extra loose
No symbol indicates
standard clearance.

A1) de 5835 e 2 55 AU Sl i) A
Aol A slins (e 20 V) 51 (CO )

s asla 405(C3) S=4(C2)
5aS Ul 4i(C4)

m cadagll Ll daladl 5ylaY)
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Extra Markings
(Indicates special dimensions
or grease type and fill)

NR Snap Ring
PRX Polyrex EM Grease
SRI2 SRI-2 Groaso

Eﬂmﬂﬂ

NR Snap Ring

PRX Polyrex EM Grease
SRI2 SRI-2 Grease
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Bearing Dismounting ,_.l zesd adee A lalgy zod dides (33h

(Bearing) (& el sl £ oA Axlaad (3 0 duad llia
HAIGal) ARy )]

PREGIERSTE SO (rotor)d\ Jgae (plia S 1)
dalisall Letlulia 4ba ) 30

:(Induction Heater) aladiwl-2

b Glal gl (ilae i lliay 0 5Sy 58

2 ) ad) 45y a3
d dss Sl e e Al Juagh ol
Ll JWidY) Hle ashas duasills bearing
cosl 058 Cusy bearing ¢)al e 30 al

(Hydraulic) alaiiul-4
DY) 8 32V aa (bearing) JI alaal (e ana JS ae oty Lag 3 330 5 el alasiinly iy
@OV Agalia 5 25 o) (bearing) J8 L oS b e SU o4 (bearing) ol zsox Ll xe
Gy () 3yl

(clamp) pladicte-5

Jaly daa g &4 (clamp) o soke Aas A8,k oy
sle (clam) dee by uliall (ulsally 5 (Shaft) 2 sea)
U s (bearing) J z 54 & (inner ring)
(bearing)d) <ali Sxi l jalshll e SU aey
dsng (outer ring) A > Wl mhudl e o yall
ol e a1 ellia )5Sy ) Gl #
(rotor*Shaft) ile Cuie 5l aSan e A G5S o
e (bearing) dsao & lSal aae dla oS o
& aall cae (housing)

- adagll Hluall dalall 5,laY)
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Bearing Mounting . (Jaad) Joda Adlas L) claley (Jed o ddas (§ 30

Al L) JS () 5 agaill 3idae 3aad) (bearing) J) ostie (e U ey 1

Uil dadady Lol diplaig 4o 30 ol (isad o) 40 sl (rotor shaft) J) el of oo xSt &5 2
4dia o5 e s Sl g Ja1 (bearing) J) ik oy Laa (WD4) sl Cm s SI

A gl&ar galall (housing) J o e S5 s A5 alel) & jaall apdae | Cadaii Loayl oy 3
A o (st 3 5S) G asas N as Gisad o) JSU asa s aae 5 laa 4l &5 (bearing)
auld (Sar Housing)) b 2 sa gall (uliall & el 3 ga 5 2128 (Housing) 3 ks 5 (Outer ring)

.(inner & outer micrometer) alaaiub

(Mounting) fasill dglasy alall (3 jha @llia () aa @l ey g

Al ; AoV A%yl |

Cy ) alas aladiiuly (450 48, k)2

(Induction heater) alaaiul; A5 43y -3

(Hydraulic) alasiul :day ) 48y jhat)-4
Al 45, hal) oY )
05835 (shaft) J) e 4aSan (5585 Y5 (inner ring) J) e lesle Bkl oty b ) sule hgats Sl g
JAle @kl Jd 5 ) sulall 5 (bearing) J) o Jole i 5l (35 auia g alig gAY dgall (e Aldia
A8y yha o8 (10 Yoy (fitting tools) oY aadiui s Al 48 yhaoda iiad s (bearing) 4 e
<) alaa aladiuly sLil
OS5 A5 has calaill 3l (g alesd) 13 8 (Dearing) ) sesn oL llds Cu ) ales aladiuly o
8 O bpeall alaally da jo 15 Ao sidl alaa¥ls dajo |2 35S alaadl 4 5l jall da 0
a8 Olaal Ay meall 138 daa )l el (bearing) J) Galed e WY 5 da 0 9 M ds o
Byl
Induction Heater aladiuly ;GG
2 =824l (induction core) Jala (bearing) J) a5 <l g (induction heater) alaaiuly o4
S 3
Hydraulic aladialy sl
JS i i 4 pnaaall s LSl 038 ae dexdiud) 3 3ea¥1 5 (hydraulic) J) alasiuls ellig
Oelie
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Greasing aa&al)

Lgar (o B A8 i) g8 apa il ey

Gl A e () sasally Jseasll are- @ jaadl e allh) (Stuck) (e ddbeadl-plill-ay il
2 saul) (e Alle anal Banall J gem s pie-dllall

358 O Lal anandiil) dglaad alas llia 1M

e bl e e 220 ana-]

S dS3 sl 082

A (e ST 058 o) Sl sed 3 0S4

bearing ! (8 raas 3 sall 4paSll 48 jaal () 5318 cllia

Quantity =D x B x X = Gram
D: out side diameter

B: width

X: re-lubrication factor (0.005)
Jiadlially Slubdl) aaes
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A P Aaley 43 T o 5ol (nipple) O ks o -1
Al 48 e 3ns5 ol e 53 g S 2ey 2

Uil 4l o8 Adln) o lgaiay 3l
i aadll 4 50 =8 amy e el o) 50
03l sl 2 A a3y

Gl Sy e ) all ds oy cilel B Al -3
S all oda e of T AT

2l (drain)zlAY) s sle oo U 4

Al Jsaa

spaadil) U 8 S AaS aladiia wic Al ) )
sl -]

seal sdall ad)-2

030 cpaall 3

bearing L gl s e (0 JEY-4

sazall 3o LES e JBY) -5

stator ¢Skl alall e e 3230 30 408l J 530-6
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Motor Insulation :& aa 4 e

Insulation 4aijladl a s¢da 1-2

Ll Sl il () sl AilSa) axe 5 (plia ge G daadll o Jaad ) 30l o
1S aall A Jad) da glia s 2-2

A sl G (il 3l Sl S jaal J el e slia e

n_ U
1000-+(0.01.P)

s
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