


1.Performance curves

The pump performance is normally described by a set of curves. This chapter explains how
these curves are interpretated and the basis for the curves.

1.1 Standard curves

Performance curves are used by the customer to select pump matching his
requirements for a given application.

The data sheet contains information about the head (H] at different flows

(Q), see figure 2.1. The requirements for head and flow determine the overall dimensions
of the pump.

Figure 2.1: Typical performance curves for a centrifugal pump. Head (H), power consumption (P), efficiency (n) and NPSH are shown as
function of the flow.

In addition to head, the power consumption (P) is also to be found in the data sheet. The
power consumption is used for dimensioning of the installations which must supply the
pump with energy. The power consumption is like the head shown as a function of the flow.
Information about the pump efficiency (n) and NPSH can also be found in

the data sheet. NPSH is an abbreviation for ‘Net Positive Suction Head".

The NPSH curve shows the need for inlet head, and which requirements the specific
system have to fullfill to avoid cavitation. The efficiency curve is used for choosing the most
efficient pump in the specified operating range.



2. NPSH, Net Positive Suction Head

NPSH is an initialism for Net Positive Suction Head. In any cross-section of a generic
hydraulic circuit, the NPSH parameter shows the difference between the actual pressure
of a liquid in a pipeline and the liquid’s vapor pressure at a given temperature.

NPSH is an important parameter to take into account when designing a circuit: whenever
the liquid pressure drops below the, vapor pressure, liquid boiling occurs, and the final
effect will be cavitation: vapor bubbles may reduce or stop the liquid flow, as well as
damage the system.

Centrifugal pumps are particularly vulnerable especially when pumping heated solution
near the vapor pressure, they are better able to pump two-phase flow (the mixture of gas
and liquid), however, the resultant flow rate of the pump will be diminished because of the
gas volumetrically displacing a disproportion of liquid. Careful design is required to pump
high temperature liquids with a centrifugal pump when the liquid is near its boiling point.
The violent collapse of the cavitation bubble creates a shock wave that can literally carve
material from internal pump components (usually the leading edge of the impeller) and
creates noise often described as “pumping gravel”. Additionally, the inevitable increase in
vibration can cause other mechanical faults in the pump and associated equipment.
Considering the circuit shown in the picture, in 2-1 NPSH is[1]:

Po - Pv
NPSH=-—"—"+Az-h,
pg

where is the head loss between 0 and 1, is the pressure at the water surface, is the
vapour pressure (saturation pressure] for the fluid
at the temperature at 1, is the difference in height

(shown as H on the diagram) from the water surface

to the location 1, and is the fluid density, assumed o) Pelbar] tc) Pelbar)
constant, and is gravitational acceleration. 0 0.00611 95 0.84530
5) 0.00872 100 1.01330
10 0.01227 105 1.20800
15 0.01704 110 1.43270
20 0.02337 115 1.69060
25 0.03166 120 1.98540
30 0.04241 125 2.32100
35 0.05622 130 2.70130
40 0.07375 135 3.13100
45 0.09582 140 3.61400
50 0.12335 145 4.15500
55 0.15741 150 4.76000
60 0.19920 155 5.43300
65 0.25010 160 6.18100
70 0.31160 165 7.00800
75 0.38550 170 7.92000
80 0.47360 175 8.92400
85 0.57800 180 10.02700
90 0.70110 185 11.23300




3.Casing - Shaft

3.1.1-Stage Body And Difussor

Casing Material Shaft Material

e Cast Iron : GJL 220-250 (GG 22 - 25) * Chrome covered stell : C35

e Ductile Cast Iron : GJS-400-15 (GGG 40) e Chrome stell : X20Cr13

e Bronze : G-Cu Sn 10 e Chrome stell : C45

e Stell : GP240GH (GS-C 25) e Chrome nickel stell : X5 Cr Ni 18.9 (type 304)

e Stainless Stell : SS304 e Chrome nickel molybdenum stell : X5 Cr Ni Mo 18.10
(type 316)

3.1.2-Flange and Design Parameters

Pumps are design with ISO 7005-2 and EN 1092 -2 standarts

FLANS OLCULERI - FLANGE DIMENSIONS Input: 1SO 7005-2/PN 16

Emme - Suction (PN 16) Basma - Discharge (PN 40) Output: ISO 7005-2/PN 40

DE| C | @ |s|n|h|DB| C | @ |s|n|h

40 | 150 | 110 |18 | 4 |18 | 32 | 140 | 100 |18 | 4 | 20

50 | 165 | 125 |18 | 4 | 20| 40 | 150 | 110 |18 | 4 | 20

65 | 185 | 145 |18 | 4 | 20| 50 | 165 | 125 |18 | 4 | 22

80 | 200 | 160 |18 | 8 | 22| 65 | 185 | 145 |18 | 8 | 24

100 | 220 | 180 |18 | 8 |24 | 80 | 200 | 160 | 18| 8 | 26

125 | 250 | 210 |18 | 8 | 26| 100 | 235 | 190 | 23| 8 | 28

150 | 285 | 240 |23 | 12|26 | 125 | 270 | 220 | 27 | 8 | 30

200 | 340 | 295 | 23|12 30| 150 | 300 | 250 | 27 | 8 | 34

250 | 405 | 355 | 27|12 32| 200 | 375 | 320 | 30 | 12 | 40

SN

n:Hole Number




4.lmpeller

4.1-Closed impellers

The closed impeller consists of radial vanes (typically 3-8 in number), which are enclosed
from both sides by two discs termed ‘shrouds’. These have a wear ring on the suction eye
and may or may not have one on the back shroud. Impellers that do not have a wear ring
at the back typically have back vanes. Pumps with closed type impellers and wear rings on
both sides have a higher efficiency.

4.2-Balancing Hole

For ARS series of Impeller, the balancing holes drilled on the back shroud of the impeller
play an important role in reducing the axial thrust. Due to these holes, the pressure in

the region under the back wearing ring is reduced to suction pressure. However, some
studies have indicated that the pressure in this region is 2-10% of the differential pressure
depending on the diameter of the balancing holes.

Impeller Material

Standard : EN-DIN

e Cast Iron : GJL 220-250 (GG 22 - 25)

¢ Ductile Cast Iron : GJS-400-15 (GGG 40])
¢ Bronze : G-Cu Sn 10

e Stell : GP240GH (GS-C 25)

e Stainless Stell : SS304

5.1.1-Gland Packing

-Temperature: t = Up to +105 °C (+221 °F)

In a properly operating stuffing box, the friction losses

are usually of the order of 1% of the total pump power.

This is independent of the size and kind of pump.

The present day packing used in pumps are

predominantly made of PTFE

(Teflon)/Graphite filaments. These are braided and formed into square shapes. They offer
heat dissipation and low friction qualities.

Packing properties can be enhanced by including other special materials during braiding
of the packings, to handle contaminants, acids, alkalis, temperature, speed, and other
factors. For example, a material called as Aramid can enhance the mechanical properties
of the packing. This helps in prevention of extrusion of packing and withstands slurries and
abrasives in liquids.
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6.Shaft

ARS Series 1450 rpom Performance Table

* Sempomp ARS series pumps are testing with TSE EN ISO 9906 grades 2.

e This standart doesnt include mechanical properties, just include hydrolic properties.
* This standart has tolerance + %8 flow rate, + %5 pressure and -%5 effiency.

e Sempomp can supply their special customers to test raports for all pump if required.

ARS Series 2900 rpm Performance Table
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7.Bearings & Diamensions

BEARING TYPES FOR 2900 rpm

BEARING TYPES FOR 1450 rpm BEARING TYPES
PUMP TYPE STAGE NUMBER
BEARING TYPES SUCTION PRESSURE
PUMP TYPE STAGE NUMBER
SUCTION PRESSURE
32 2. 14 4305 6305 32 10...13 NU 305 6405
40 2..13 6305 6305 40 2.6 6305 6305
50 2..12 4306 4306 40 7..12 NU 305 6405
65 2.1 6307 6307 50 2.5 6306 6306
80 2..10 NU 308 3308 50 6..10 NU 306 6406
100 2..8 NU 309 3309 65 2.4 4307 6307
125 2.6 NU 310 3310 65 5.7 NU 307 6407
150 2.4 NU 312 3312 80 2.4 NU 308 3308
POMPA TiPi
PUMP TYPE
40 78 133 188 243 298 353 408 463 518 573 628 683 738
50 90 152 214 276 338 400 462 524 586 648 710 772
65 107 178 249 320 391 462 533 604 675 746 817
80 112 195 278 361 Lt 527 610 693 776 856
100 133 233 333 433 533 633 733 833
125 165 280 395 510 625 740
150 218 363 508 653 798
AT Mil ucu - Shaft ‘;se'?;':t'
PUMP TYPE End )
ARS
32 40 | 32 | 241 | 165 | A2+170 | A2+200 | A2+406 | 145 | 152 | 132 | 60 55 | 136 | 85 15 | 104 | 96 | 24 | 27 8 bt 6
40 50 40 238 | 165 A2+180 A2+208 A2+403 134 175 160 60 55 175 90 15 104 104 24 27 8 58 9.5
50 65 | 50 | 254 | 175 | A2+190 | A2+4222 | A2+429 | 145 | 190 | 160 | 60 | 60 | 200 | 95 15 | 113 | 109 | 28 | 31 8 89 13
65 80 | 65 | 271 | 195 | A2+210 | A2+241 | A2+466 | 150 | 215 | 180 | 60 | 60 | 240 | 105 | 15 | 124 | 121 | 32 | 35 10 92 20
80 100 | 80 | 321 | 250 | A2+84 | A2+124 | A2+571 | 259 | 265 | 210 | 85 | 90 | 340 | 42 15 | 62 62 | 38 | 414 | 10 | 128 | 26
100 125 | 100 | 389 | 285 | A2+496 | A2+140 | A2+674 | 319 | 300 | 250 | 90 | 90 | 370 | 48 15 | 70 70 | 42 | 452 | 12 | 177 | 42
125 150 | 125 | 412 | 300 A2+110 A2+160 A2+712 332 375 300 12 105 450 55 20 80 80 48 51.6 14 330 75
150 200 | 150 | 486 | 360 | A2+130 | A2+208 | A2+846 | 381 | 425 | 350 | 130 | 110 | 550 | 65 | 26 | 103 | 105 | 55 | 61.9 | 16 | 580 | 120
bump Type Base Plate OLCULER-DIAMENSIONS (1450 Rpm) COUPLING W,F'GE'_'T
No: NO: KG'
3 1 80 101a 215 720 250 500 15 90 105 65 197 | 349 152 10 4 91,2
4 15 90S 1,02 215 770 250 550 15 90 105 65 197 | 349 152 10 4 100
5 15 90S 1,02a 215 820 250 550 15 90 105 65 197 349 152 10 4 106
6 2 90L 1,03a 215 900 250 650 15 90 105 65 197 349 152 10 5 116
7 2 90L 1,04 215 | 950 250 750 15 90 105 65 197 | 349 152 10 5 122
ARS 32 8 3 100L 1,04a 215 | 1000 | 250 750 15 90 105 65 197 | 349 152 10 5 131
9 3 100L 1,05 215 | 1050 | 250 | 850 15 90 105 65 197 | 349 152 10 5 137
10 3 100L 1,05a 215 | 1100 | 250 | 850 15 90 105 65 197 | 349 152 10 5 143
1 4 100L 1,06 215 | 1160 | 250 950 15 90 105 65 197 | 349 152 10 5 152
12 4 100L 1,06 a 215 1220 250 950 15 90 105 65 197 349 152 10 5 158
13 4 100L 1,06 a 215 1220 250 950 15 90 105 65 197 349 152 10 5 164
14 55 | 112M 2,07 245 | 1280 | 280 | 1050 15 90 105 65 197 | 349 152 10 5 180




OLCULER-DIAMENSIONS (1450 Rpm)

Stage Base Plate

Pump Type | 529 e °°”NP(;':'NG WEIGHT “KG"
2 15 | 90s 201a 245 | 720 | 280 | s00 | 15 | 90 | 109 | ¢5 | 225 | 400 | 175 | 10 4 109
3 2 | 9oL 202a 245 | 820 | 280 | 550 | 15 | 90 | 109 | e5 | 225 | 400 | 175 | 10 5 122
4 3 | 100U 203a 245 | 900 | 280 | 650 | 15 | 90 | 109 | e5 | 225 | 400 | 175 | 10 5 135
5 4 | 100U 2,04 245 | 950 | 280 | 750 | 15 | 90 | 109 | e5 | 225 | 400 | 175 | 10 5 146
6 4 | 100U 204a 245 | 1000 | 280 | 750 | 15 | 90 | 109 | e5 | 225 | 400 | 175 | 10 5 157

4 | 100U 2,05 245 | 1050 | 280 | 850 | 15 | 90 | 109 | e5 | 225 | 400 | 175 | 10 5 167
! 55 | 112M 2,05 245 | 1050 | 280 | 850 | 15 | 90 | 109 | 65 | 225 | 400 | 175 | 10 5 176
ARS 40
8 55 | 112M | 205a 245 | 1100 | 280 | es0 | 15 | 90 | 109 | ¢5 | 225 | 400 | 175 | 10 5 186
55 | 112M 2,06 25 | 1160 | 280 | 950 | 15 | 90 | 109 | e5 | 225 | 400 | 175 | 10 5 195
? 75 | 1325 3062 270 | 1220 | 305 | 950 | 15 | 90 | 109 | 8o | 240 | 415 | 175 | 10 5 207
10 | 75 | 1325 3,07 270 | 1280 | 305 | 1050 | 15 | 90 | 109 | 80 | 240 | 415 | 175 | 10 5 216
1n | 75 | 1325 307a 270 | 1340 | 305 | 1050 | 15 | 90 | 109 | 80 | 240 | 415 | 175 | 10 5 226
12 | 10 | 132M 3,08 270 | 1400 | 305 | 1150 | 15 | 90 | 109 | 80 | 240 | 415 | 175 | 10 6 26
13| 10 | 13M | 308a 270 | 1480 | 305 | 1150 | 15 | 90 | 109 | 80 | 240 | 415 | 175 | 10 6 256
2 3 | 0L | 302a 270 | 820 | 305 | 550 | 15 | 90 | 117 | e5 | 225 | 415 | 190 | 10 5 154
3 4 | 100U 303a 270 | 900 | 305 | ¢50 | 15 | 9o | 117 | es | 225 | 415 | 190 | 10 5 170
4 55 | 112M 3,04 270 | 950 | 305 | 750 | 15 | 90 | 117 | es | 225 | 415 | 190 | 10 5 193
5 75 | 1325 3,05 270 | 1050 | 305 | 850 | 15 | 90 | 117 | 65 | 225 | 415 | 190 | 10 5 217
6 75 | 1325 3,06 270 | 1160 | 305 | 950 | 15 | 90 | 117 | 80 | 240 | 430 | 190 | 10 5 230
75 | 1325 306a 270 | 1220 | 305 | 950 | 15 | 90 | 117 | 80 | 240 | 430 | 190 | 10 5 243
ARS 50 7
10 | 132M | 306a 270 | 1220 | 305 | 950 | 15 | 90 | 117 | 80 | 260 | 430 | 190 | 10 6 254
8 10 | 132M 3,07 270 | 1280 | 305 | 1050 | 15 | 90 | 117 | 8o | 240 | 430 | 190 | 10 6 267
9 15 | 160M 5,08 325 | 1410 | 360 | 1150 | 15 | 100 | 117 | 80 | 240 | 430 | 190 | 10 6 339
10 | 15 | 160M | 508a 325 | 1480 | 360 | 1150 | 15 | 100 | 117 | 80 | 240 | 430 | 190 | 10 6 352
1 15 | 160M 5,09 325 | 1550 | 360 | 1300 | 15 | 100 | 117 | 80 | 240 | 430 | 190 | 10 6 365
12 | 15 | 160M | 509a 325 | 1600 | 360 | 1300 | 15 | 100 | 117 | 80 | 240 | 430 | 190 | 10 6 378
1 3 | 100U 5,02 325 | 790 | 360 | 55 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 5 151
4 | 100U 2,03 325 | 880 | 360 | 650 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 5 174
2 55 | 112M 2,03 325 | 880 | 360 | 650 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 5 184
3 75 | 1325 504a 325 | 1000 | 360 | 750 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 5 215
4 10 | 132M | 505a 325 | 1100 | 360 | 850 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 26
5 15 | 160M 5,06 325 | 1180 | 360 | 950 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 305
15 | 160M 5,07 325 | 1290 | 360 | 1050 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 325
¢ 15 | 160M | 507a 325 | 1340 | 360 | 1050 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 345
ARS €9 7 20 | 1e0L 5,08 325 | 1410 | 360 | 1150 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 377
20 | 1e0L 508a 325 | 1480 | 360 | 1150 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 397
° 20 | 1e0L 5,09 325 | 1550 | 360 | 1300 | 15 | 100 | 123 | 80 | 260 | 475 | 215 | 10 6 47
25 | 180M 6,09 365 | 1550 | 415 | 1300 | 20 | 100 | 123 | 100 | 280 | 495 | 215 | 10 180 447
? 25 | 180M | 609a 365 | 1600 | 415 | 1300 | 20 | 100 | 123 | 100 | 280 | 495 | 215 | 10 180 467
25 | 180M 61 365 | 1650 | 415 | 1400 | 20 | 100 | 123 | 100 | 280 | 495 | 215 | 10 180 487
50 [Cieom | ai0a 365 | 1700 | 415 | 1400 | 20 | 100 | 123 | 100 | 280 | 495 | 215 | 10 180 512
1 | 30 | 180M 611 365 | 1750 | 415 | 1550 | 20 | 100 | 123 | 100 | 280 | 495 | 215 | 10 180 532




OLCULER-DIAMENSIONS (1450 Rpm) COUPLING WEIGHT

PumpTyRe S:‘aog:e Bas;:‘:late No: e
1 7,5 1328 7,03 405 880 455 650 20 100 69 100 310 575 265 10 5 223

10 132M 7,04 405 970 455 750 20 100 69 100 310 575 265 10 6 260

2 15 160M 7,05 405 1070 455 850 20 100 69 100 310 575 265 10 6 319

15 160M 7,06 405 1180 455 950 20 100 69 100 310 575 265 10 6 345

’ 20 160L 7,06 405 1180 455 950 20 100 69 100 310 575 265 10 6 377

20 160L 7,07 405 1290 455 1050 20 100 69 100 310 575 265 10 6 403

‘ 25 180M 7,07 405 1290 455 1050 20 100 69 100 310 575 265 10 180 427

25 180M 7,07 a 405 1340 455 1050 20 100 69 100 310 575 265 10 180 453

° 30 180M 7,08 405 1410 455 1150 20 100 69 100 310 575 265 10 180 478

ARG %0 30 180M 7,08 a 405 1480 455 1150 20 100 69 100 310 575 265 10 180 504
¢ 40 200L 7,09 405 1550 455 1300 20 100 69 100 310 575 265 10 180 559

40 200L 7.09 a 405 1620 455 1300 20 100 69 100 310 575 265 10 180 585

! 50 2255 8,09a 445 1620 505 1300 20 120 69 100 345 590 265 10 180 620

8 50 2255 8,1 445 1700 505 1300 20 120 69 120 345 610 265 10 180 646

50 2255 8,11 445 1850 505 1400 20 120 69 120 345 610 265 10 180 672

! 60 225M 8,11 445 1850 505 1600 20 120 69 120 345 610 265 10 180 717

50 2255 811a 445 1900 505 1600 20 120 69 120 345 610 265 10 180 698

" 60 225M 811a 445 1900 505 1600 20 120 69 120 345 610 265 10 180 743

15 160M 8,05a 445 1120 505 800 20 120 75 100 350 650 300 10 6 358

1 20 160L 8,05a 445 1120 505 800 20 120 75 100 350 650 300 10 6 390

25 180M 8,06 a 445 1220 505 950 20 120 75 100 350 650 300 10 180 456

2 30 180M 8,07 445 1290 505 1050 20 120 75 100 350 650 300 10 180 481

40 200L 8,08 445 1410 505 1150 20 120 75 100 350 650 300 10 180 578

’ 50 2255 8,08 445 1410 505 1150 20 120 75 100 350 650 300 10 180 613

ARS 100 50 2255 8,09 445 1550 505 1300 20 120 75 100 350 650 300 10 180 655
¢ 60 225M 8,09 445 1550 505 1300 20 120 75 100 350 650 300 10 180 700

60 225M 8,1 445 1700 505 1400 20 120 75 120 370 670 300 10 180 742

° 75 250M 9.1 510 1700 560 1400 20 120 75 120 370 670 300 10 200 827

75 250M 9.1 510 1870 560 1600 20 120 75 120 370 670 300 10 200 869

¢ 100 280S 10,11 565 1900 625 1600 25 150 75 140 420 720 300 10 225 1011

1 40 220L 10,07 565 1300 625 1000 25 150 90 140 440 815 375 10 180 686

50 2255 10,08 565 1410 625 1100 25 150 90 140 440 815 375 10 180 796

: 60 225M 10,08 a 565 1480 625 1100 25 150 90 140 440 815 375 10 180 841

75 250M 10,09 a 565 1620 625 1250 25 150 90 140 440 815 375 10 200 1001

ARS 120 3 100 280S 10,10 565 1700 625 1400 25 150 90 140 440 815 375 10 225 1137
125 280M 10,10 565 1700 625 1400 25 150 90 140 440 815 375 10 225 1217

125 280M 10,11 565 1900 625 1600 25 150 90 140 440 815 375 10 225 1292

‘ 150 3155 1211a 640 1920 700 1500 25 150 90 160 475 850 375 10 250 1511

1 75 250M 13,09 660 1550 720 1250 25 150 105 160 510 935 425 10 200 1146

100 280S 13,11 660 1850 720 1500 25 150 105 160 510 935 425 10 225 1402

2 125 280M 13,11 660 1850 720 1500 25 150 105 160 510 935 425 10 225 1482

ARS 150 150 3155 13,11 660 1850 720 1500 25 150 105 160 510 935 425 10 250 1701
180 315M 13,12 660 2050 720 1700 25 150 105 160 510 935 425 10 250 1951

3 220 315M 13,12 660 2050 720 1700 25 150 105 160 510 935 425 10 250 2051

250 315M 13,12 660 2050 720 1700 25 150 105 160 510 935 425 10 250 2061




Base Plate No:

Pump | Stage GLCULER-DIAMENSIONS (2900 Rpm) COUPLING WEIGHT
Type No: NO: “KG”
2 55 112M 2,02 245 770 280 550 15 90 105 65 197 349 152 5 4 103
3] 7.5 1328 3,03 270 860 305 650 15 90 105 65 197 349 152 5 b} 119
4 1328 3,03a 270 900 305 650 15 90 105 65 197 349 152 5 5 125
5 10 132S 3,04 270 950 305 750 15 90 105 65 197 349 152 5 5 137
ARS3z 6 15 160M 505a 325 1100 360 850 15 100 105 80 240 392 152 5 5 202
7 15 160M 5,06 325 1180 360 950 15 100 105 80 240 392 152 5 5 208
8 15 160M 5,06 325 1180 360 950 15 100 105 80 240 392 152 5 5 214
9 20 160M 506 a 325 1220 360 950 15 100 105 80 240 392 152 5 6 235
2 10 1328 302a 270 820 305 550 15 90 109 65 225 400 175 5 5 140
15 160M 5,04a 325 1000 360 750 15 100 109 80 240 415 175 5 5 209
’ 20 160M 5,04a 325 1000 360 750 15 100 109 80 240 415 175 5 6 224
20 160M 5,05 325 1070 360 850 15 100 109 80 240 415 175 5 6 233
AAFES ¢ 25 160L 505a 325 1100 360 850 15 100 109 80 240 415 175 5 6 248
25 160L 5,06 325 1180 360 950 15 100 109 80 240 415 175 5 6 258
° 30 180M 6,06 365 1180 415 950 20 100 109 100 280 455 175 5 6 297
30 180M 6,06 a 365 1220 415 950 20 100 109 100 280 455 175 5 6 306
¢ 40 200L 7,07 405 1290 455 1050 20 100 109 100 300 475 175 5 6 366
15 160M 5,04a 325 1000 360 750 15 100 17 80 240 430 190 5 5 237
2 20 160M 5,04a 325 1000 360 750 15 100 17 80 240 430 190 5 6 252
25 160L 505a 325 1100 360 850 15 100 17 80 240 430 190 5 6 280
A5F§]S * 30 180M 6,05a 365 1120 415 850 20 100 17 100 280 470 190 5 6 319
30 180M 6,06 365 1180 415 950 20 100 117 100 280 470 190 5 6 332
¢ 40 200L 7,07 405 1290 455 1050 20 100 17 100 300 490 190 5 6 392
5 40 200L 7,07 405 1290 455 1050 20 100 17 100 300 490 190 5 6 405
20 160M 5,04 325 970 360 750 15 100 123 80 260 475 215 5 6 249
1 25 160L 5,05 325 1070 360 850 15 100 123 80 260 475 215 5 6 264
30 180M 6,05a 365 1120 415 850 20 100 123 100 280 495 215 5 6 323
2 40 200L 7,06 405 1180 455 950 20 100 123 100 300 515 215 5 6 383
ARS 50 200L 7,06 405 1180 455 950 20 100 123 100 300 515 215 5 6 403
63 50 200L 7,06 a 405 1220 455 950 20 100 123 100 300 515 215 5 6 423
3 60 225M 8,07 445 1290 505 1050 20 120 123 100 325 540 215 5 180 497
75 250M 9.07a 510 1340 560 1050 20 120 123 120 370 585 215 5 180 570
75 250M 9,08 510 1410 560 1150 20 120 123 120 370 585 215 5 180 590
i 100 280S 10,08 a 565 1480 625 1100 25 150 123 140 420 635 215 5 200 758
1 40 200L 7,05a 405 1120 455 850 20 100 69 100 310 575 265 5 No: 6 405
50 200L 7,06 405 1180 455 950 20 100 69 100 310 575 265 5 No: 6 451
ARS 2 60 225M 8,06 a 445 1220 505 950 20 120 69 100 325 590 265 5 180 525
80 75 250M 9,07 510 1290 560 1050 20 120 69 120 370 635 265 5 180 598
100 280S 10,08 a 565 1480 625 1100 25 150 69 140 420 685 265 5 200 792
° 125 280M 10,08 a 565 1480 625 1100 25 150 69 140 420 685 265 5 200 842




IIIIIIIIIIIII



