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In the name of God

History:

Founded in 1973, Pumpiran (Iran Pump Manufacturing Industrial Group) is the biggest pump manufacturer
in the Middle East. The company started with the manufacturing of a wide variety of pumps under license
from KSB, a well-known pump manufacturing company in Germany. The license agreement lasted for nearly
20 years. Since then the company has continued developing technologies to keep up with the ever-growing
target market of industrial parties, that’s every company and organization in the fields of Water, Oil and En-
ergy. The pumps manufactured are available with a variety of materials such as cast iron, brass, steel and
carbon alloy and can be customized to meet the requirements and specifications of national and internation-
al customers.

With more than 1000 experienced and well-trained staff working in different sections such as engineering
department, workshops or laboratories, and 16000 square meters area including 75000 square meters of

ceiled space, Pumpiran is considered to be the biggest pump manufacturing company in the Middle East.

PUMPIRAN is now proudly a holding company and majority shareholder of the following entities:
Pumpiran: Manufacturer of various kinds of Submersible Electro Pumps, High Pressure Pumps, Centrifugal
Pumps and Split Case Pumps.

Navid Sahand: Manufacturer of various kinds of Sewage & Drainage Pumps, Mixed Flow & Propeller
Pumps, Oil and Petrochemical Pumps (API).

Navid Motor: Manufacturer of various kinds of Industrial & Domestic Electric Motors and Special Pumps.
Tolombe Sazan: After Sale Service Spare Manufacturer and Parts Distribution.

Rasha: Manufacturer of Various Kinds of Foundry Parts.

Azar Fulad godaz: Casting of various kinds of plain carbon steel, low-alloy and high - alloy steel and

stainless steel parts.

Certification:

PUMPIRAN has:

ISO 9001:2015, Quality management systems

ISO 14001:2015, Environmental management systems

ISO 45001:2018, Occupational health and safety management systems
ISO/IEC 17025:2017, Testing and calibration laboratories

ISO 10002:2018, Quality management-Customer satisfaction
ISIRI-ISO/IEC 27001, Information security management

PUMPIRAN has agencies in most cities of Iran and some foreign countries.
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Practical example for selecting of a high pressure centrifugal pump

Requirement:

After the hydraulic calculation, we want to select a high pressure centrifugal
pump that has a capacity of 33 m*/h and head of 112 m.

1- Selecting the high pressure pump size:

To select the pump size we first refer to the “PERFORMANCE RANGE OF
HIGH PRESSURE PUMPS” and considering the requirement we have 2 choices:

A) Pump type WKL 65/11, 1450 rpm
B) Pump type WKL 50/4 , 2900 rpm

As the wear of the higher speed pumps is more for continuous operation, it is
advised to select “A” and if the operation is intermittent, to select “B”.
Assuming we have intermittent operation, then we select “B” and refer to the
hydraulic performance curve for the WKL 50 with 2900 rpm speed.

2- Determination of impeller dia. and no. of stages:

The hydraulic curves are for one stage only, with different impeller diameters.
Therefore looking at the capacity and the head of 112 m, it is necessary to select
the correct impeller size giving the number of stages capable of meeting the
requirement.

In this example, the head of 1 stage for the capacity of 33 m’/h for different
impeller sizes is according following:

- 33.2 m for full impeller dia. @165x9

- 30.5 m for turned down impeller dia. @160
- 28 m for turned down impeller dia. @155
- 25.5 m for turned down impeller dia. @150

total head _ £t

1 stage head no. ot Stage
112 _ S VA o U2 o 112
332 33 305 0 28 4 255 43

Therefore the integer number of stages is related to impeller turned down @155
at Q=33 m’/h thus:

WKL 50/4a (0155), 2900 rpm

(The character “a” indicates that the impeller has been turned down).

3- Pump efficiency:

Considering the impeller dia. and capacity of 33 m’/h of the pump, the efficiency
will be 67%.

4- Selecting of electromotor:

In order to select the electromotor, we pick the end of the power curves for
impeller size ¥155. This is 4.3 kW and as the pump is 4 stage, the absorbed
power will be:

P=4x4.3 kW =17.2 kW. Therefore a 22 kW, 2900 rpm electromotor has to be
selected for confident operation.
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The indicated heads and performance data apply to pumped fluids with a density p
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GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS
: 32 to 200 mm

Output size
Capacity

Head

: 210 950 m%¥ h

Operating temperature with

soft packed stuffing box : from -10°c to 110°c

Operating temperature with
mechanical seal

Material :

Shaft

Impeller
Casing

: from -10°c to 140°c

: Steel

: Cast - Iron GG - 25
: Cast - lron GG - 25

to 480 m

Ck 45

Material are changeable on request.
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No. Imp. Dia. (Inch)

of RPM (mm) e | ool Power / SLaSA | I/ ok = Rl
Stages| 1450 6 5 4 3 2 Inlet |outlet [kW =L L<[HP si———|Amp _.|Inlet |outlet

1 4 5 6 7 | 8 140 0.25 0.34 0.78

2a - 9 [10.5] 12| 13 135 0.37 0.5 0.99

3a - |13 |16 | 18 | 19 135 0.55 0.75 1.73

4a - |18 | 21 | 24 | 26 135 0.75 1 2.25

5 23 |28 | 31 | 34 | 36 140 1.1 1.5 2.85

6 27 3338 41| 44| 140 1.5 2 4

7 ewol |'32 | 39 |44 | a8 | 51 140 1.5 2 4

8 (*) 36 |44 |50 | 55 | 58 | 140 22 3 552

9 | Heaqg |41 |50 |57 [62]| 66| 140 40 | 32 2.2 3 5.52 B ¢

10 (m) 45 | 55 | 63 | 69 | 73 140 2.2 3 5.52

11 50 | 61 | 69 | 76 | 80 140 2.2 3 5.52

12 55 |66 | 76 | 83 | 88 140 3 4 7.89

13 59 [ 72 [ 82| 90 | 95 140 3 4 7.89

14 64 | 77 | 88 | 97 [102| 140 3 4 7.89

15 69 | 83 [ 94 [103[109| 140 3 4 7.89

16 73 | 88 [101[110[117| 140 4 5.5 9.26

17 78 | 94 [107[117[124]| 140 4 55 9.26

slaas | 200 (el sr paSaie) (AT Gl sl el oS85 wlod die sl shas
ok ya- - Capacity (m*/h) PU"}I;‘;E'\?"QG Motor Characteristics Pipe Dia.
No. Imp. Dia. (Inch)

of RPM (mm) iSe | oEsls, Power / =_a3A | I/ obo= D LSl
Stages| 2900 12 | 10 8 6 4 Inlet | outlet [kW =LsLs|HP _teet|Amp .7 Inlet  |outlet

1a - |19 | 23| 25| 27| 135 1.5 2 3.57

1 18 |22 | 25| 27| 29| 140 2.2 3 5.05

2a - |39 |46 | 51| 54| 135 3 4 6.95

2 32 |44 | 51| 55| 58| 140 4 5.5 9.15

3a - |49 |60 | 69| 74| 130 4 5.5 9.15

3 54 |66 | 76 | 83| 87| 140 5.5 7.5 11.6

4 ewol 72189 [101]110[ 116 140 7.5 10 15.7

5a ) - |97 [115|127[135] 135 40 | 32 7.5 10 15.7 B c

5 Head | 90 |111[127][138[145| 140 11 15 22

6 (m) 108|133|152|166|174| 140 11 15 22

7 127155178 193| 203| 140 11 15 22

8 145178203 221|232 140 15 20 29.2

9 163 |200|229|249|261| 140 15 20 29.2

10a - |195|230| 255|270 135 15 20 29.2

10 181 |222|254|277|291| 140 18.5 25 34

Y+ i )5 AB,C Ol o5
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1.0 kg/dm® and a kinematic viscosity of up to 20 mm?®/s max.

The indicated heads and performance data apply to pumped fluids with a density p
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GENERAL SPECIFICATIONS OF HIGH PRESSURE PU
Output size : 32 to 200 mm
Capacity 1 2t0 950 m¥ h
Head : to480 m

Operating temperature with
soft packed stuffing box : from -10°c to 110°c
Operating temperature with

mechanical seal : from -10°c to 140°c
Material :

Shaft : Steel Ck 45

Impeller :Cast - Iron GG - 25

Casing : Cast - Iron GG - 25

Material are changeable on request.
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Ck 45 oY 5d YN
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GG - 25 oo e

shaas | 2008 (Dol s omosio) (ool |Wlsse 53 | apils sse Slad s Usd 53
el N Capacity (m*/h) Pum(ﬁq':?nge Motor Characteristics Pipe Dia.
No. Imp. Dia. (Inch)

of RPM (mm) OiSe | ol Power / =La3A | I/ obos | o aSe | sl
Stages| 1450 | 12 | 10| 8 6 | 4 Inlet |outlet [k\W =LL<[HP Seo——i[Amp .1 | Inlet |outlet

1 6| 8| 9|10/ 11 170 0.55 0.75 1.73

2 12|16 | 19| 20| 21 170 1.1 1.5 2.85

3 19 |24 | 28| 31| 32| 170 2.2 3 5.52

4 25| 32|38 41| 42| 170 2.2 3 5.52

5 32 40| 47| 51| 53| 170 3 4 7.89

6 38|48 |56 | 61| 63| 170 3 4 7.89

7 ewsl aa|s7|e6| 72 74| 170 4 5.5 9.26

8 =) [51|e65]| 75| 82| 84| 170 4 55 9.26

9 | Head |57 |78 |85| 92| 95| 170 50 | 40 | 55 7.5 12.2 B c
10 (m) 63 | 81 | 94 |102|105| 170 5.5 7.5 12.2

11 69 | 89 [104]|113|116| 170 7.5 10 16.5

12 76 | 97 [113]123|126] 170 7.5 10 16.5

13 82 [105]123] 133|137 170 7.5 10 16.5

14 88 |113[132]144|148| 170 11 15 23.8

15 99 |121[142] 154|158 170 11 15 23.8

16 101129151 164|169] 170 11 15 23.8

laas f—;:f: (2ol 5 oaSo 3e) (oausT Glomoki | appals o550 Slad be sl 5hs
“’NO-- Yq - - Capacity (m3/h) mp. Dia. Pum(enﬂ?nge Motor Characteristics Pu()lﬁcﬁ))la.
of RPM (mm) OiSe | ool Power / wLa3A | I/ obos | iSe | Lusl,
Stages| 2900 24 | 20| 16| 12 8 Inlet |outlet kW <LLLS[HP G| Amp e | Inlet |outlet

1 26 | 23 [ 37| 40| 42| 170 4 5.5 9.15

2a - |s8|69| 76| 79| 165 7.5 10 15.7

2 52| 67| 75| 81| 84| 170 11 15 22

3a - | 841101]113|117| 1es 11 15 22

3 s 78 |101[112]122| 126] 170 15 20 29.2

4a . - |116|138]|152| 159| 165 15 20 29.2

(32) 50 | 40 B c

4 104|135|150| 162|168 170 18.5 25 34

5a | Head | - [145|172| 190|197 165 18.5 25 34

5 (m 931|169 188|203 210 170 22 30 39.5

6a - [175]208] 229|239 165 22 30 39.5

6 157|202| 225|244 252 170 22 30 39.5

7 183|236|263| 285/ 295 170 30 40 54

\

Y+ axiv )3 AB,C Oloend &
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180

135
015

LI

[ e—— 180 ———>;
* DN50

T

T

'

230

—>! 60 |«

280

IS
015

—>| 60 '«

285

239

—>!l 50 |«

220

—>| 50 '«

14

13

12

11

10

183 | 238 | 293 | 348 | 403 | 458 | 513 | 568 | 623 | 678 | 733 | 788

128

1

73
165 | 220 | 275 | 330 | 385 | 440 | 495 | 550 | 605 | 660 | 715 | 770 | 825 | 880

Sl slams

Stages No./ &

60 80 100 120 140 160 180 200 220

20 U.S.gpm

0

50 60 70 80 90 100 110 120 130
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2900 rpm / Y&+ + ;4590 599

1450 rpm/\\‘a- 25550 99

For 1 Stage / «ubs < st

For 1 Stage / «uls < s

leady (&

1.0 kg/dm® and a kinematic viscosity of up to 20 mm?®/s max.

The indicated heads and performance data apply to pumped fluids with a density p
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HIGH PRESSURE PUMP WKL 50 WKL &* 85 jLas ceay

GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS

Material are changeable on request.

Output size :32to0 200 mm Shesle Y s LYY e gsa s
Capacity : 2t0 950 m¥ h el 50 a3 A0 BY : anTonsslb
Head 1 to480m Se YA L glasy)
Operating temperature with E30T0 Jhw ool aa s
soft packed stuffing box : from -10°c to 110°c RV B T N A A L S| E =R R P
Operating temperature with 300 Jhw ol a0
mechanical seal : from -10°c to 140°c SISl da 0 VY B =V s ) (Sl T L
Material : talge un
Shaft : Steel Ck 45 Ck 45 oY 5d: Ssms
Impeller : Cast - Iron GG - 25 GG - 25 oas: AP
Casing : Cast - Iron GG - 25 GG - 25 Oas: alads o

el <A (oelo s omosie) (Al |QGlasshd | apils SSise olad b s b3
T vy Capacity (m*/h) | PumpHange Motor Characteristics Pipe Dia.
No. Imp. Dia.
of RPM (mm) %o | Ll | Power 7/ =La3A | I/ ok | oiSe | ol
Stages| 1450 27 122|117 | 12 7 Inlet | outlet [kW <LA<[HP e ZifAmp 1| Inlet |outlet
1 6 7 8 9 | 10 165 1.1 1.5 2.85
2 11 | 14| 16| 18 | 19 165 2.2 3 5.52
3 17 121 | 24 | 27 | 29 165 3 4 7.89
4 23 | 28| 33| 36 | 38 165 4 55 9.26
5 28 | 36 | 41 | 45 | 48 165 4 5.5 9.26
6 glas,) 34 | 43| 49| 54 | 57 165 5.5 7.5 12.2
7 () 39| 50| 58| 63| 67 165 65 50 5.5 7.5 12.2 R .
8 45 | 57 | 66 | 72 | 77 165 7.5 10 16.5
o | Head 51| 6a| 74|81 83| 165 7.5 10 | 165
10 56 | 71| 82| 90 | 96 165 11 15 23.8
11 62 | 78 | 90 |100|105| 165 11 15 23.8
12 68 | 85| 99 |108| 115 165 11 15 23.8
13 73 | 92 |107]1 118|124 165 11 15 23.8
14 79 |100|115|127|134 165 11 15 23.8
slass | 200 (ool s onSosio) pansd |l b3 | aypild o550 Slod fie sl a3
olb | (L Capacity (m*h) Pump Flange Motor Characteristics Pipe Dia.
No. pactty Imp. Dia. (mm) (Inch)
of RPM (mm) UiKe | Ll | Power / wLasA | I/ ot | aSe | ozl
Stages| 2900 | 49| 41| 33|25 |17 Inlet | outlet [kW =lsl<|HP Ll Amp  L.o7| Inlet |outlet
1a - 121 | 26|30 | 33 150 4 5.5 9.15
1 25 | 30| 33|36 | 38 165 7.5 10 15.7
2a 39| 48 | 56 | 62 | 66 155 11 15 22
2 glal 50 | 60 | 67 | 72 | 76 165 15 20 29.2
3 (Se) 76 | 90 | 100|108 114 165 65 | 50 18.5 25 34 . .
4a 76 | 96 | 1121241132 155 22 30 39.5
4 H(?né;d 101]120[133]144[151] 165 30 40 54
5 126|149|166|179|189 165 30 40 54
6 151|179|200|215|227 165 37 50 67
7 163|196 | 221|241 | 254 165 37 50 67

Yo amino 55 AB.C Sled 5

VY

(598 i (sLasey (SIS Siliadine

ceal 5aads (BB LAES Coin 5 o) 9o i
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For 1 Stage / 4k < St

2900 rpm / Y4+ 5590 599

1.0 kg/dm® and a kinematic viscosity of up to 20 mm?®/s max.

PUMPIRAN

\Y

For 1 Stage / 4k < S

1450 rpm / VYo 55880 599

et iy ya3 20mmTs (Sailaiwes 55508 SShaa 5 Tkg/dm’ J&s (5155 s Shae wledal sl 5 plis ) 5ol

HIGH PRESSURE PUMP WKL 65

PUMPIRAN
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The indicated heads and performance data apply to pumped fluids with a density p
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GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS

:32t0 200 mm
: 2t0 950 m¥ h
to 480 m

Output size
Capacity
Head
Operating temperature with

soft packed stuffing box : from -10°c to 110°c
Operating temperature with

mechanical seal : from -10°c to 140°c

Material :
Shaft : Steel Cck 45
Impeller :Cast - Iron GG - 25
Casing : Cast - Iron GG - 25

Material are changeable on request.

Sl aa o VY B =Y. )

e lia Y- LYY
el 5o aSe 8. 40 B Y

S YA 5
EonToo Jhw ol 4o

oo a3
AT endshl

glas,)

RS P

T Ho Jhw &Ll da 0
SISl da o VP B =V - 51 (Sl walT L

Ck 45

oY 58
GG - 25 oes:
GG - 25 o=

talge puin
‘)JM
Gl g
b

el a3 B LAl im0l se e

Sass f;f: (oebo s aasio) AT [l ok | eyels o580 slad i Ul ks
- VFO - Capacity (malh) PUﬂ}%ﬂ?nge Motor Characteristics Pi;()IﬁChD)ia.
No. Imp. Dia.
of RPM (mm) [T [ ol | Power /7 coasA | I/ obor | e | ol
Stages| 1450 | 45| 38| 31|24 | 17 Inlet |outlet [kW =bsl<|HP Lwewt|Amp LT[ Inlet  |outlet
1 7 9 | 11|12 |13 192 2.2 3 5.52
2 15118 | 21| 24| 25 192 4 5.5 9.26
3 22 | 28| 32| 36 | 38 192 5.5 7.5 12.2
4 plis| 30| 37| 43| 48 | 51 192 7.5 10 16.5
5 () 37 | 46| 54 | 60 | 63 192 11 15 23.8
6 451 56| 65| 72| 76 192 80 | 65 11 15 23.8 B ¢
7 Head |52 | 65| 76|84 |89 | 192 15 20 32
8 (m) 60| 74| 86| 96 |101| 192 15 20 32
9 67 | 84| 97 |108|114| 192 18.5 25 36.5
10 75|93 11081120|127| 192 18.5 25 36.5
11 82 |102|119|132|140| 192 18.5 25 36.5
f‘ﬁ 0 (el s aasio) ol flgp skl | eyeals 2550 olod i Ul shas
=5 Yq Capacity (m3/h) . Punlr:n';f)inge Motor Characteristics Pi;()IEChD)ia.
No. Imp. Dia.
of RPM (mm) | <o [, | Power /0 comA | T/ ok | jiKe | ool
Stages| 2900 | 80|68 | 56|44 | 32 Inlet |outlet [kW clsL<[HP -e—ut|Amp 1| Inlet |outlet
1a - | 23| 30| 35| 38 | 175(170) 7.5 10 15.7
1a 30|36|41|45| 47| 185 11 15 22
1 35|40 | 45|49 | 51 192 15 20 29.2
2a | eWw)) | - |62|72|81|86| 180 18.5 25 34
2 | % [69[80]90[97102] 192 | g5 | g5 | 22 30 | 395 | .| .
3a Head | 103|117|129|137| 185 30 40 54
3 (m) |104|121|136|146|153| 192 37 50 67
4 139|161|181|195|204| 192 45 60 81.5
5 173|201| 226|244 |255| 192 55 75 98

V¥

Y+ axiv ;5 AB,C Olens &
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The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.

250

320

015

4;2654}

DN80

265

210

1450 rpm /1Yo 5590 599
For 1 Stage / il < JSaie

[l ers

L 310
—> 70 L —>! 70 |=
D 260 370
Stages No./ &b slass | 1 2 3 4 5 6 7 8 9 | 10
C 110 | 193 | 276 | 359 | 442 | 525 | 608 | 691 | 774 | 857
D 230 | 313 | 396 | 479 | 562 | 645 | 728 | 811 | 894 | 977
50 U.S.gpm 150 200 250 300 350 400 450 0 100 U.S.gpm 300 400 500 600 700 800
i ! 1 20 L L s L L
250
= 60
70
e e e e et e e e e e e e
50 H 200
m s
i i
40 0
150
40
30 0° x17.
30 100
2 205
e 20 - 220 °x171 20 205° (160°)
o e L s0
S . EEEE
80
0
TTTTTT 70
HHH
HEHH n
-l % 0 T
205
50 / 205°(180°)
40 V4
5°(180° )
HH % /
EEEEEE 20°] 0 20 Qm¥h 60 80 100 120 140 160 180 200
Za A 205, H o =
10 Qm¥h 30 40 50 70 80 90 100 110 NPSH = 20
m NPSH
10 0 oﬁ
NPSH ¥ T
; E
= 5 30 22004 49
" P
T kw
e 508 30
2001 p 20
= h.p. th
4 15 05 °(180° ) 20
=5 S 9(180° ) 10
= - I
= = 2 r 1
- 5
10 Qm¥h %0 40 50 70 80 90 100 10 0 20  Qm3h 60 80 100 120 140 160 180 200

2900 rpm / Y4+ v 55550 99
For 1 Stage / il < JSais

et iy ya3 20mmTs (Sailaiwes 55508 SShaa 5 Tkg/dm’ J&s (5155 s Shae wledal sl 5 plis ) 5ol
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GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS
: 32 to 200 mm

Output size
Capacity

Head

: 2t0 950 m¥ h

Operating temperature with
soft packed stuffing box : from -10°c to 110°c
Operating temperature with
mechanical seal

Material :
Shaft
Impeller
Casing

to 480 m

: from -10°c to 140°c

: Steel
: Cast - Iron GG - 25
: Cast - Iron GG - 25
Material are changeable on request.

Ck 45

Sl aa o VY B =Y. )

e lia Y- LYY
el 5o aSe i 40 B Y

Gie YA-
T o Jhw &l oa da o

Ck 45
GG - 25 oun:
GG - 25 Oss:
conl 5aads (BB LSES Coin s o) 9o i

o> a3
T il
&&)l

T e b

T Ho Jhw &Ll da 0
SISl da o VP B =V - 51 SalKe aalT L

oY 58

talge puin

BX =Y
Gl g e
123

Sl | D00 | (ol aaie) AT |Gl okl | Gyl 50 olad b Al 53
sl VO - Capacity (mS/h) Pun}gﬂ?nge Motor Characteristics Pipe Dia.
No. Imp. Dia. (Inch)

of RPM (mm) | <o [ owl, | Power /7 comsa [ I/ ok | 56 | gl
Stages| 1450 |100| 80 | 60 | 40 | 20 Inlet | outlet (kW =ls,L[HP Sl Amp L7 Inlet |outlet

1 7 |11 114|116 | 18 220 5.5 7.5 12.2

2 14 | 24 | 29 | 33 | 36 220 11 15 23.8

3 22 | 34| 43|50 | 55 220 15 20 32

4 sglas,) |29 | 45| 57 | 66 | 73 220 18.5 25 36.5

5 (5) 36 | 56| 71|83 91 220 100! 80 22 30 44 . .
6 Head 43 | 67 | 86 |100|109| 220 30 40 58.5

7 (m) 50 | 78 |100|116|127| 220 37 50 70.5

8 58 | 90 | 114|133 |146| 220 37 50 70.5

9 65 [1011129|149|164| 220 45 60 85.5

10 72 |113|143|166|182| 220 45 60 85.5

Jass | 200 | (el i) AT |Gl okE [ apls s olad b Uyl sk
slb Y- - Capacity (mslh) PU"}%E?”QG Motor Characteristics Pipe Dia.
No. Imp. Dia. (Inch)

of RPM (mm) : o, | Power / wLs3A | I/ ok | o =,
Stages| 2900 |170|140|110| 80| 50 Inlet | outlet (kW =b<|AP et Amp 7| Inlet |outlet
1a - - | 36 | 44 | 49 | 205(180) 18.5 25 34

1a - | 35| 45| 52| 56 205 22 30 39.5

1a 35|47 | 56 | 63| 67 215 30 40 54

1 41| 51|59|66| 70| 220 37 50 67

2a | ¢l | - | 73] 93106/ 116 205 45 60 81.5

2a (%) "64 | 88 |106| 120 129 210 | 100 | 80 55 75 98 B c
2 | Head |81 [101[117[131]141| 220 75 100 131

3a (m) - |120{150| 169|184 210 75 100 131

3a 106|142|168| 189|202| 215 90 125 158

3 121[152[176| 197|212| 220 110 150 193

4a 128(176|212| 240| 258| 210 110 150 193

\#

Y+ axiv 53 AB,C Olwns o
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275 C 360

300

14

r
DN125 I
S & L O +@-

250

o15 [ [[]_] J Lg15

370

440

Stages No./ cslisb slaas | 1 2 | 3| 4 5| 6 7| 8

C 135 | 235 | 335 | 435 | 535 | 635 | 735 | 835
D 275 | 375 | 475 | 575 | 675 | 775 | 875 | 975
0 100 U.S.gpm 300 400 500 600 700 800 900 1000
20 L L ! ! L N
25 —————————:———=~<;———————————————————————————————, 80
T =] L H
20 L ft
— = 60
[ e
15 r
40
10 - 2659 x2 -
HH
. ason T
80 m
DRl @
Q
70 7 ko)
n 8
%
60 O
[g\]
2500} Y2650 L [ 1 —
50 t O
\ T Q
y, 0°(230 R
20 1/ 8
7/ [N
30 L N
0 20 Qm*h 60 80 100 120 140 160 180 200 220 240 O
6
2
NPSH
«HHH-HHHHHHHH AR ft
-
NFr’WSH = 10
I
2 =
o 0
12 T
T 65 - 15
10 = f p
P = 1250 ° h.p.
kw HHHHHHE T R T o
6 5| =, |
= I
I
I
0

4 —
0 20 Qm¥h 60 80 100 120 140 160 180 200 220 240

1450 rpm/\\°0~ 25550 99
For 1 Stage / il < Jaie

et iy ya3 20mmTs (Sailaiwes 55508 SShaa 5 Tkg/dm’ J&s (5155 s Shae wledal sl 5 plis ) 5ol

The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.
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HIGH PRESSURE PUMP WKL 100

GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS

Output size
Capacity

Head

132 10200 mm
: 210 950 m7 h

Operating temperature with
soft packed stuffing box : from -10°c to 110°c
Operating temperature with
mechanical seal

Material :
Shaft

Impeller
Casing

to 480 m

: from -10°c to 140°c

: Steel ck a5
: Cast - Iron GG - 25
: Cast - Iron GG - 25
Material are changeable on request.

$98 Y slacay IS aladds

Shegla Yo BYY:
QLLUJJQTAJSA)lQﬁo'GV:

S FA- G

sinlo Jw ool da s

S lwda o VNV BN ol

>3~ k3
sl ik

CL&SJl

sunTHle b

s Jhow @l a0
Sl da o VP BN 5 Solke Tl

Ck 45
GG - 25 oes:
GG - 25 o

Y5

:Jl}au.u:\%
BN ol
L3

o | TN | (e e 2l [l S| syl 28se slad e REA
UNO.. VYD - Capacity (m3/h) I Pum(ﬂaq ﬂ?nge Motor Characteristics Plr()lﬁclr?)la.

of | RPM (mm) | e | galy | Power / wossa | T/ obos | <6 | oul,
Stages| 1450 |200{160|120| 80 | 40 Inlet | outlet kW =si[HP oo Amp 1| Inlet [outlet

1 M |17122125| 27| 265 15 20 32

2 23| 35|43|49| 53| 265 30 40 58.5

3 35|52|65|74|80| 265 37 50 70.5

4a 42 | 65| 82|95 103 260 45 60 85.5

4 | pls, [46]70(86(98 (104 265 55 75 104

5a | (=) |50|80|101|{117{127| 260 125 | 100 55 75 104 . .

5 58 | 87 (108|123 |133| 265 75 100 141

6 | "ead [70 104 130[ 148 60| 265 75 | 100 | 141

7a 109|140(161|176| 260 75 100 141

7 81 [123[151|172|187| 265 90 125 163

8a 83 1130 165{189|206| 260 90 125 163

8 93 [139(173|197|213| 265 110 150 205

A

Y+ axiv )3 AB,C Oloens
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HIGH PRESSURE PUMP WKL 125 WKL Y0 s 98 )L ey

375

300

020
<

Stages No./ &sliubs alaas | 1 2 3| 4| 5| 6

C 165 | 280 | 395 | 510 | 625 | 740
D 335 | 450 | 565 | 680 | 795 | 910
0 200 U.S.gpm 600 800 1000 1200 1400
45 PR R PRI Fa— I R ]
140
40 = — -
120
35
= L H
H =] ft
m
30 = 100
25 - 80
20
Za .
50
15 95°(285°)
m
EEE © A
10 I
80 .8
= = [+
=
70 (D
i — a
60 ( 22 5
295 N
50 / O
yiva [}
[N
40 // 0
7/ Q
30 n
0 0 Qm¥h 100 150 200 250 300 350 =
10
NPSH v
o NPSH
ft
6 20
4
= 10
2
;D i
Kw = o P
8 = T L"e
— e - P
10 e I 1 -
0 50 Qmeh 100 150 200 250 300 350

1450 rpm / VYo ;9590 H99
For 1 Stage / ik & Jaie

et iy ya3 20mmTs (Sailaiwes 55508 SShaa 5 Tkg/dm’ J&s (5155 s Shae wledal sl 5 plis ) 5ol

The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.
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WKL) YO (548 LS oy

HIGH PRESSURE PUMP WKL 125

GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS

Output size
Capacity

Head

- 32 10200 mm
: 210 950 m7 h

Operating temperature with
soft packed stuffing box : from -10°c to 110°c
Operating temperature with
mechanical seal

Material :

Shaft

Impeller
Casing

to 480 m

: from -10°c to 140°c

: Steel Ck 45
: Cast - Iron GG - 25
: Cast - Iron GG - 25
Material are changeable on request.

$98 His slacay IS aladds

Sl Y BYY:
aela jucaSe e 40 B Y

S FAS G

inTu Jhow ool a8

>3 k3
Al eud b

S lwda,s VWV BNV 5l Tl

i Jw oola a0
I8l dms VF e B V- 5 Sle T b

Ck 45
GG - 25 o9
GG - 25 o9

KPR

talgo puan
BN o
Gl
1

Aa | 020 | (el o) aal [l k[ el 25hse ool A5l s
ST s Capacity (m3/h) . F’um(m?nge Motor Characteristics Pi;()lﬁclr?)ia.
No. Imp. Dia.

of | RPM (mm) | e | oty | Power /0 cowsa | 1ok | i< | Gl
Stages| 1450 |300|250/200| 150/ 100 Inlet | outlet (kW =bsi<[HP seoi[Amp 1| Inlet [outlet
1 22|28 |32|35|38| 320 37 50 70.5

2a 38|51|60|67|72| 310 55 75 104

2 45|55 |64 | 71| 77| 320 75 100 141

3a i 658292101 300 75 100 141

3 () 67 | 83| 96 [106| 115| 320 150 | 125 90 125 163 ) .
4a 76 1101 119| 134|145/ 310 110 150 205

4 | Head | 90 111|128/ 141|153| 320 132 180 243

5 | ™ [112[138[159177]191] 320 160 | 218 | 294

6a 144|173 196|212 310 160 218 294

6 135/166{191|212|230| 320 200 270 362

Yo

Y+ amip ;5 ABC Ol &
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HIGH PRESSURE PUMP WKL 150 WKL s 98 L ey

335 [} 485
e——— 425 — >
* DN150

425
| ﬁ“ DN200 I"h
H#r Sk (ol @
~ '
3 350

023 J L 023

550

Stages No./ ciliub sluas | 1 2 3 4 5| 6
(o 215 | 360 | 505 | 650 | 795 | 940

D 415 | 560 | 705 | 850 | 995 | 1140
3¢ @65 in WKL 150/6
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For 1 Stage / ik < JSaie

et iy ya3 20mmTs (Sailaiwes 55508 SShaa 5 Tkg/dm’ J&s (5155 s Shae wledal sl 5 plis ) 5ol

The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.
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WKL VO (548 HLis oy

HIGH PRESSURE PUMP WKL 150

GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS
:321t0200 mm

Output size

Capacity

Head

: 210 950 m7 h
to 480 m

Operating temperature with

soft packed stuffing box : from -10°c to 110°c

Operating temperature with
mechanical seal

Material :
Shaft

Impeller

Casing

: from -10°c to 140°c

: Steel ck 45

:Cast - Iron GG - 25
:Cast - Iron GG - 25

Material are changeable on request.

98 s slagay (s aladde

Sl Yo LYY
el jucaSe e 40 B Y

S FA- G

il oo Yl ola a0

S lwda o VNV BN ol

>3 k3
Al ik

sl Hle b

il Jlw o)la da o

Ck 45
GG - 25 (e
GG - 25 Ous:

KPR

Sl dasu VP B =V - 51 Sl wiTl

:.:l}auul%

XS
Sl
s

slass | 22097 (el s oaoio) (causl |l haB | uayild 2830 oladie gl sl
olib \Fo- Capacity (m’/h) Pufn(?n':?nge Motor Characteristics Pipe Dia.
No. Imp. Dia. (Inch)

of | RPM (mm) | e | l, | Power 7 cousa | T/ ks sl
Stages| 1450 | 440|360 280 120 Inlet | outlet|[kW <l si<[HP secaf Amp st outlet

1 33| 38| 43 51| 360 75 100 141

2a 56 | 68 84| 330 90 125 163

2a 56| 66 | 76 95| 345 110 150 205

2 i 66 | 77 | 86 102| 360 132 180 243

3a (3) 8499|115 141| 345 200 | 150 160 218 294 )

3 99 | 115|130 154 360 200 270 362

4a | Head [105/ 130150 190| 345 200 270 362

4 | ™ [q32[154]173] 190] 205] 360 250 | 340 | 445

5a 140165/ 190 237| 345 250 340 445

5 164192/ 216 256 360 315 427 519

6a 168198230 282| 345 315 427 519

6 198230260 308| 360 355 480 628

Yy
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HIGH PRESSURE PUMP WKL 200 WKL Y+ + 5§85 HLid ey
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The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.
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HIGH PRESSURE PUMP WKL 200

PUMPIRAN

WKL Y+ + 98 jLid caay

GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS

Output size : 200 mm
Capacity : 250 to 620 m7h
Head :up to 460 m

Operating temperature with
soft packed stuffing box : from -10°c to 110°c
mechanical seal : from -50°c to 130°c

Material :
Shaft : Steel 1.7225
Impeller : AL- Bronze
Casing : Ductile Cast Iron GGG-40

Material are changeable on request.

S8 Y slacay IS aladdie

Sagle Yo ash sk
aelu 5o e 5 FY - BYO 1 anTeudsh
e ¥Fe B gl

T 5o Jlw oola 4a s
Al Sl da,u VY BN ol
Rl da,s VY- B-00 o) Solke Tl

suulLlo b

: 4‘3.6 u.u..a..}
17225 JYJ.& N 259
s paisell Sl
GGG-40 JsShs fan - aliias

:‘C’L % (el s ao i) (AT Gl ks | epald S Ol A
V¥ Capacity (m’/h) P”"‘(ﬁqrﬁ"?“ge Motor Power
No. RPM Imp. Dia.
of mm : 23| o Sl
Stoges| 1450 | 290 | 360 | 430 | 500 | 575 [ 650 | (M) | S| SE | sbas | e
2a 143 [ 134 | 123|109 | 91 | - | 465 220 297
2 156 | 149 | 139 | 127 | 111 | 91 | 480 315 427
3a 214 | 201 | 185 | 164 | 137 | - | 465 N 355 480
3 234 | 223 | 208 | 190 | 166 | 137 480 400 540
gl S| 3
4a | (n) |285| 268|246 | 219|183 | - | 465 | = | = | 450 610
o o
4 | Head | 312|297 | 278 | 253 | 222 | 183 | 480 560 760
mw 2|8
5a 356 | 335 | 308 | 274 | 229 - 465 3\ 3 560 760
Zz Zz
5 390 | 371 [ 344 | 316 | 277 | 220 | 480 | © | © | 710 970
6a 428 | 403 | 370 | 329 | 275 - 465 710 970
6 469 | 446 | 417 | 380 | 333 | 275 | 480 800 1090

YY

Y+ axiv ;5 AB,C Olend
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HIGH PRESSURE PUMP CV 200 CV Y+ (558 ,Lad
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et iy ya3 20mmTs (Sailaiwes 55508 SShaa 5 Tkg/dm’ J&s (5155 s Shae wledal sl 5 plis ) 5ol

The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.
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HIGH PRESSURE PUMP CV 200

PUMPIRAN

CV Y' 98 HLid

GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS

Output size : 200 mm
Capacity : 250 to 620 m7h
Head :up to 460 m

Operating temperature with
soft packed stuffing box : from -10°c to 110°c
mechanical seal : from -50°c to 130°c

Material :
Shaft : Steel 1.7225
Impeller : AL- Bronze
Casing : Ductile Cast Iron GGG-40

Material are changeable on request.

S8 Y slacay IS aladdie

Fegie Yoot ea s A ks
aelu 5o e 5 FY - BYO 1 anTeudsh
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T 5o Jlw oola 4a s
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GGG-40 JsShs fan - aliias

shas | (b sy e i) (AT Glypokd| el sSse ol A
" V¥ Capacity (m’/h) P”"‘(ﬁ;'snge Motor Power
No. RPM Imp. Dia.
of mm : s o e
Stapes| 1450 | 290 | 360 [ 430 | 500 | 575 [ 650 | (MM | S| om | sk ‘o
2a 143 | 134 | 123 | 109 | 91 - 465 220 297
2 156 | 149 | 139 | 127 | 111 | 91 480 315 427
3a 214 | 201 | 185 | 164 | 137 - 465 B c 355 480
3 234 | 223 | 208 | 190 | 166 | 137 480 400 540
L, v | =
g0 © | ©
4a (%) 285 | 268 | 246 | 219 | 183 - 465 = = 450 610
| a
4 Head | 312 | 297 | 278 | 253 | 222 | 183 480 560 760
(m) S | 8
5a 356 | 335 | 308 | 274 | 229 - 465 ; ; 560 760
o| o
5 390 | 371 | 344 | 316 | 277 | 229 480 710 970
6a 428 | 403 | 370 | 329 | 275 - 465 710 970
6 469 | 446 | 417 | 380 | 333 | 275 480 800 1090
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Y+ axio )3 AB,C Olend o
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HIGH PRESSURE PUMP MC 200 MC Y (558 HLad e
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The indicated heads and performance data apply to pumped fluids with a density p=1.0 kg/dm?® and a kinematic viscosity of up to 20 mm?*/s max.
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PUMPIRAN
HIGH PRESSURE PUMP MC 200 MC Y* (555 Hlid s
GENERAL SPECIFICATIONS OF HIGH PRESSURE PUMPS S YL slagay s aladie
Output size : 200 mm Seghe Yoo a g oA k3
Capacity © 400 to 930 m7h el 5o oaSasie AT B Y 0 AT euisl
Head cupto 510 m Fe0V- B g L))
Operating temperature with T 5o Jhow oola 4o s
soft packed stuffing box : from -10°c to 110°c Sl aa o VYV BV ol as ol b
mechanical seal : from -80°c to 180°c SISl dan0 VA B-A 51 (SalKe winTL
Material : Dl ge i
Shaft : Steel Ck 45 Ck 45 .y S9ae
Impeller : Cast-lIron GG-25 GG-25 oua Gy
Casing : Cast-Iron GGG-40 GGG-40 oua - dladas
Material are changeable on request. cel 535 BB LAlE a3l e Guda
Jin| (colo o) ool [lop o[ eyl 2858 5153 A
y¥o: Capacity (m*/h) Pump anae Motor Power
No. RPM Im(p. D)ia.
of mm oSl |l ol sl ([E
Stages| 1450 | 400 [ 500 | 600 | 700 | 800 | 900 Pt | outiatl "l -3
2a 145 | 142 | 135 | 124 | 108 - 460 355 480
B Cc
2 162 | 160 | 154 | 144 | 129 | 112 480 400 540
o
3a 217 | 212 | 202 | 186 | 162 - 460 S = 500 690
gL, z | z
3 () | 243|240 | 230|216 | 193|168 | 480 | & | & 630 850
4a | Head | 290 | 284 | 270 | 248 | 216 - 460 3 S 710 960
(m) > | =
4 324 | 320 | 308 | 288 | 258 | 224 480 =) a) 800 1090
5 405 | 400 | 385 | 360 | 322 | 280 480 1000 1360
6 485 | 480 | 462 | 432 | 387 | 336 480 1250 1700

Y+ axiw ;3 AB,C Olend o
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Weight and Dimensions of HIGH PRESSURE PUMPS 98 YL slacsas alasl 9 ()9

PUMPIRAN

Z
WKL PUMPS
oS X.Y.Z 039 oS X.Y.Z 059 oS X.Y.Z 039
Pump size [mm] Wognt Pump size [mm] Woignt Pump size [mm] wognt
WKL 32/1 515x293x292 36 WKL 40/13 1091x320x312 151 WKL 80/1 680x470x475 121
WKL 32/2 563x293x292 44 WKL 40/14 1139x320x312 160 WKL 8072 763x470x475 156
WKL 32/3 611x293x292 52 WKL 40/15 1187x320x312 169 WKL 80/3 846x470x475 183
WKL 32/4 659x293x292 60 WKL 40/16 1235x320x312 179 WKL 80/4 929x470x475 210
WKL 32/5 707x293x292 68 WKL 50/1 578x320x315 60 WKL 80/5 1012x470x475 237
WKL 32/6 755x293x292 76 WKL 50/2 633x320x315 69 WKL 80/6 1095x470x475 264
WKL 32/7 803x293x292 84 WKL 50/3 688x320x315 78 WKL 80/7 1178x470x475 291
WKL 32/8 851x293x292 92 WKL 50/4 743x320x315 87 WKL 80/8 1261x470x475 318
WKL 32/9 899x293x292 100 WKL 50/5 798x320x315 96 WKL 80/9 1344x470x475 345
WKL 32/10 947x293x292 108 WKL 50/6 853x320x315 105 WKL 80/10 | 1427x470x475 372
WKL 32/11 995x293x292 116 WKL 50/7 908x320x315 114 WKL 100/1 770x540x550 188
WKL 32/12 | 1043x293x292 124 WKL 50/8 963x320x315 123 WKL 100/2 870x540x550 232
WKL 32/13 | 1091x293x292 132 WKL 50/9 1018x320x315 132 WKL 100/3 970x540x550 276
WKL 32/14 1139x293x292 140 WKL 50/10 1073x320x315 141 WKL 100/4 1070x540x550 320
WKL 32/15 1187x293x292 148 WKL 50/11 1128x320x315 150 WKL 100/5 1170x540x550 364
WKL 32/16 1235x293x292 156 WKL 50/12 1183x320x315 159 WKL 100/6 1270x540x550 408
WKL 32/17 | 1283x293x292 164 WKL 50/13 1238x320x315 168 WKL 100/7 | 1370x540x550 452
WKL 40/1 515x320x312 43 WKL 50/14 1293x320x315 177 WKL 100/8 | 1470x540x550 496
WKL 40/2 563x320x312 52 WKL 65/1 597x350x355 73 WKL 125/1 885x668x675 291
WKL 40/3 611x320x312 61 WKL 65/2 657x350x355 85 WKL 125/2 1000x668x675 349
WKL 40/4 659x320x312 70 WKL 65/3 717x350x355 97 WKL 125/3 1115x668x675 407
WKL 40/5 707x320x312 79 WKL 65/4 777x350x355 109 WKL 125/4 | 1230x668x675 465
WKL 40/6 755x320x312 88 WKL 65/5 837x350x355 121 WKL 125/5 1345x668x675 523
WKL 40/7 803x320x312 97 WKL 65/6 897x350x355 133 WKL 125/6 | 1460x668x675 581
WKL 40/8 851x320x312 106 WKL 65/7 957x350x355 145 WKL 150/1 1035x761x775 637
WKL 40/9 899x320x312 115 WKL 65/8 1017x350x355 157 WKL 150/2 1180x761x775 737
WKL 40/10 947x320x312 124 WKL 65/9 1077x350x355 169 WKL 150/3 | 1325x761x775 837
WKL 40/11 995x320x312 133 WKL 65/10 1137x350x355 181 WKL 150/4 | 1470x761x775 937
WKL 40/12 | 1043x320x312 142 WKL 65/11 1197x350x355 193 WKL 150/5 | 1615x761x775 | 1037
WKL 150/6 | 1760x761x775 | 1203
MC200 PUMP CV200 PUMP WKL200 PUMP
s X.Y.Z 59 s X.Y.Z 003 s X.Y.Z 003
Pump size [mm] Weight Pump size [mm] Weight Pump size [mm] Weight
MC 200/2 2049x1135x1130 2500 CV 200/2 1531x1100x851 1800 WKL 200/2 1574x950x851 1800
MC 200/3 2219x1135x1130 2800 CV 200/3 1692x1100x851 2100 WKL 200/3 1734x950x851 2100
MC 200/4 2389x1135x1130 3100 CV 200/4 1853 x1100x851 2400 WKL 200/4 1894x950x851 2400
MC 200/5 2559x1135x1130 3400 CV 200/5 2014 x1100x851 2700 WKL 200/5 2054x950x851 2700
MC 200/6 2729x1135x1130 3700 CV 200/6 2175 x1100x851 3000 WKL 200/5 2214x950x851 3000
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PUMPIRAN

Flange Specification of HIGH PRESSURE PUMPS

595 L8 (slacsay Gise g il sLagall Sl e

Specification | Syction Flange e (e ils | Discharge Flange oy (2l ils
i: ':::: &= slaal | s y4e ;I:: ‘:::: &= slass | sge

N e B S P L ] IR I
e b--'\:-‘3 DIN2533| [bar] DIN 933 DIN 934 | DIN 2535| [bar] DIN 933 DIN 934
WKL 32 40 16 |M16x65| 4 |M16| 32 | 40 |M16x70| 4 |M16
WKL 40 50 16 |M16x65| 4 |M16| 40 | 40 |M16x70| 4 |M16
WKL 50 65 16 |M16x70| 4 |M16| 50 | 40 |M16x70| 4 |M16
WKL 65 80 16 |M16x70| 8 |M16| 65 | 40 |[M16x75| 8 |M16
WKL 80 100 | 16 |M16x80| 8 |M16| 80 | 40 |M16x80| 8 |M16
WKL 100 125| 16 |M16x85| 8 |M16| 100 | 40 |M20x85| 8 |M20
WKL 125 150 | 16 |M20x85| 8 |M16| 125 | 40 |M24x85| 8 |M24
WKL 150 |200| 16 |M20x85| 12 |M20| 150 | 40 |M24x95| 8 |M24
WKL 200 | 250 | 40 |M33X120| 12 |M33| 200 | 63 | M33x120| 8 |M33
Specification| Syction Flange e (iSe 318 | Discharge Flange ey (i35 3l

Slad i - o - o

ﬁ :_AL,. &= slaad | s ge ;L: ;u &= Slans | s ge

N g e I N T L I I P
T2 < _h DIN2535| [bar] DIN 933 DIN 934 | DIN 2637 | [bar] DIN 933 DIN 934
MC 200 250 | 40 |M30x110( 12 |M30| 200 | 100 |M33x160| 12 |M33
Specification |Syction Flange s siSe g3ls | Discharge Flange e il gls
;JT; ‘;ij = Slass | sge ;L:; ‘z::t = slass | sge

BN L - I o P
o2 b:‘;‘:‘ DIN2636| [bar] DIN 933 DIN 934 | DIN 2636 | [bar] DIN 933 DIN 934
CV 200 200 | 64 |M33x120[ 12 |M33| 200 | 64 [M33x120 12 [M33

6\.&,_,3_,”,:&)1bl_,s..\_.5\.3}:«.5,\5&&2):;_.‘1O&,euwwfqiﬁlbwulﬁ,jyalj A
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b e U558 LRSI (55 5b il on e ) oS ASL o3 150 il a3 1 LI A Al 3 B

Ales 5l a6 ¥ 51005
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