THREE LOBES ROOTS BLOWER

GENERAL

ALVEST 3 LOBES ROOTS BLOWERS, Know also as POSITIVE DISPLACEMENT ROTARY LOBE PUMPS, are used in
conditions ranging from strong vacuum to high pressure in all branches of industry, especially in waste water treatment plant.
The simple design, easy handling, and stable performance make possible a wide range of applications. Their main
characteristic is to produce a constant flow of gas at different pressure and efficiencies are normally high.

Another important feature is that the pumped gas does not get contaminated because there are no lubricants in the area in
which the compression occurs.

The blowers consist of a cast-iron casing in which two rotors with conjugate shape rotate and are sync-hronized by a set of
timing gears. During the rotation, there is no contact either between the lobes or between the lobes and the casing.

Two front and rear side covers close each casing : the bearing of the shafts and the sealing devices to avoid gas leakage
are located there.

OPERATING PRINCIPLE

The two three-lobe rotors rotate one opposite to the other; their movement is synchronized by a set of timing gears.

The geometric configuration of the lobes allows them to have, at any moment, a generatrix in common; due to very low
machine tolerance, this common generatrix acts also as a seal device for both rotors. During the operation, one or two lobes
of each rotor come into contact with the internal surface of the casing : this create a chamber in which the gas is trapped.

As the rotation continues, the trapped gas moves along until it reaches the position of discharging port. The two rotors make
six intake and exhaust cycles per revolution; therefore the capacity of the ALVEST roots blower is determined by its
operating speed and increase proportionally with the speed, but is independent from the pressure differential between inlet
and outlet ports.

ADVANTAGES OF 3 LOBES DESIGN

Owing to new 3 lobes' rotor design, the reverse flow Discharge Pressure Variation

pressure variation period is only 2/3 of that of a conventional 3-Lobes Cylinder in a 3-Lobes Rotor

2 lobes' rotor, the peak pressure value is also lower. So the CTT T T 1

noise and pressure pulsation are greatly limited. ' =3

Advantages of ALVEST 3 LOBES ROOTS BLOWER are

as follows :

1. Less back flow, steady air flow rate, lower vibration and
noise.

2. Discharge pressure pulsation are reduced, so lighter
loading of bearings and timing gears ensures the long

servicing life. (Fig.1)
3. Running on the same operating speed, the 3 lobes Discharge Pressure Variation
blower can deliver large air flow and volume than 2-Lobes Cylinder in a 2-Lobes Rotor

conventional 2 lobes type.

4. Adequate clearance between the rotors and the rotors
with the casing ensure no contact during operation, and
this make the efficiency even higher.

5. The precision of rotors is fully controlled and variation of
precision between blowers is almost nil because the
rotors are produced by utilizing a precision NC machine.

6. The rotors are dynamically balanced in the fabrication
stage already, so these rotors are almost free from -

Note: Under the condition of Discharge

Visations Pressure at 5000 mmAq and Revolution
(/\ of 1560 r.p.m. for both blowers.
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CHARACTERISTICS

RL

RECOMMENDED PRESSURE OPERATION RANGE :
RL: 1000~8000mmAg

B MAXIMUM PERFORMANCE 1 atm = 10333mmAq = 760 mmHg

SINGLE STAGE DOUBLE STAGE

TYPE RL RL
AN BEESSL 10,000mmAq 15,000mmAq
' RE (1.0kg/cr? ) (1.5kg/cm?)
-6,700mmAq -8,100mmAq
MAXI. VACUUM (-500mmHg ) (-600mmHg )
B STRUCTURE ANALYSIS
OIL LUBRICATION
FRONT BEARING RL
REAR BEARING RL -
REAR BOX RL
SPECIFICATIONS
RL : Blower Body ONLY.
RLC, : Complete Set. - Blower Body With Standard Accessories For Pressure Operation.
RLV : Complete Set. - Blower Body With Standard Accessories For Pressure Operation.
Please refer to page 3 for the picture of complete set.
TYPE BORE BLOWER BODY COMPLETE SET COMPLETE SET
(mm) : FOR PRESSURE OPERATION FOR VACUUM OPERATION
40 RL-40 RLC-40 =
50 RL-50 RLC-50 RLV-50
65 RL-65 RLC-65 RLV-65
80 RL-80 RLC-80 RLV-80
100 RL-100 RLC-100 RLV-100
RL 125 RL-125 RLC-125 RLV-125
150 RL-150 RLC-150 RLV-150
200 RL-200 RLC-200 RLV-200
250 RL-250 RLC-250 RLV-250
300 RL-300 RLC-300 RLV-300




COMPLETE SET ROOTS BLOWER INSTALLATION : with standard accessories

B PRESSURE OPERATION ( RLC )
STANDARD ACCESSORIES
NO NOAME
1 | BLOWER BODY
2 | MOTOR
3 | BLOWER PULLEY
4 | SUCTION SILENCER SET
(WITH AIRFILTER & COVER)
5 | V-BELT
6 | BELT COVER
7 | BASE PLATE
8 | T-TYPE REDUCER
9 | PRESSURE SAFETY VALVE
10 | CHECK VALVE
11 | BALL VALVE
12 | PRESSURE GAUGE
13 | GAUGE PIPE

Fig 1

STANDARD ACCESSORIES
NO NOAME
1 | BLOWER BODY
2 | MOTOR
3 | BLOWER PULLEY
4 | SUCTION SILENCER SET
(WITH AIRFILTER & COVER)

5 | V-BELT
6 | BELT COVER

7 | BASE PLATE

14 | 90 ELBOW

15 | VACUUM SAFETY VALVE

16 | SUCTION FILTER TANK
(with VACUUM GAUGE)

Fig 2

Note :
Suctiion silencer set( in Fig 1) and discharge silencer set ( in Fig 2 ) are the same.

@



HOW TO USE PERFORMANCE TABLES

The performance tables give the model number, bore, r.p.m. , static pressure, air volume and required power of

the motor.

1. The air volume in the performance table are the volume of air intake under standard conditions.
Standard conditions are temperature 20 "C, absolute pressure 1 atm (10333mmAq) and relative humidity 65%.

2. Air volume is generally shown in terms of following three modes. Values can be converted between them.
1) Airvolume at suction condition
Shown in terms of suction pressure, temperature and humidity.
2) Airvolume at standard condition

3) Airvolume at base condition
When the temperature is 0 'C, absolute pressure 1 atm and when the air is dry.

Q2 =Q1 xP1/PexTe/Th
Qi : air volume(m?®/min)at absolute pressure of P1 (mmAQ)
and absolute temperature of Tr (K).
Q2 : air volume(m?®/min)at absolute pressure of P> (mmAq)
and absolute temperature of Tz (K).

The air volume conversion formula is as follows :

required power can be found in the performance table.

power for the transmission unit, so there is no need to create a margin when selecting a motor.
7. power (output) can be calculated using the following formula
kKW=v3 x V x A x cos.0 x Eff. x 10°

V : voltage
Eff. : motor efficiency

A : current

cos. O : motor power factor

According to the air volume and static pressure as calculated above, the moldel number, bore, r.p.m. and

The choice is overlapped depending upon the type of blower. For reference, however, selection should be
lower number blowers for the economy and higher number for the sound level.
The values for power displayed in the performance table are expressed as required power including drive

PRESSURE atm kpa mbar |@bf/mApsi) | kgf/cm? in Hg ftAq | mmHg(Torr)| mmAgq
1 atm 1 101.325 | 101325 | 14.696 1.0333 29.921 | 33.914 760 10333
1kpa 0.0099 1 10 0.145 0.0102 0295 | 0.335 75 102
1 mbar 0.00099 0.1 1 0.0145 000102 | 0.0295 | 0.0335 0.75 10.198
1 0bf/m2(psi) | 0.069 6.894 68.965 1 0.0703 2036 | 2.308 51.71 703

1 kgf/cm2 0.968 98.062 | 980.392 | 14.228 1 2896 | 3282 735.53 10000
1inHg 0.0334 3.3863 33.898 0.491 0.0345 1 1.133 25.4 345.3
1ftAq 0.0295 2.99 29.851 0.434 0.0305 0.882 1 22.42 304.8
1 mmHg(Torr)|  0.013 0.1338 1.333 0.019 0.0014 0.04 0.045 1 13.6
1 mmAq 04000097 | 0.0098 | 0.09803 | 0.0014 0.0001 0.003 | 0.003 0.074 1
CAPACITY | m3/min | @/min | cm3/sec | in3/sec |ft¥min(CFM) U.S.GPM | Pressure Conversion Formula
1m%/min 1 1000 16667 1016 35288 | 264472 | 1kpa=1000 pa=1000 N/M*
10/min 0.001 1 16.67 1.02 0.0353 | 02641 | 1bar=1000 mbar=100 kpa
femd/sec | 0.00006 | 0.06 1 0.061 0002 | 00158 | 1mbar=100 N/M?

1in3/sec 0.00098 0.983 16.39 1 0.035 0.2589

1ft¥min(CFM)  0.028 28.32 471.957 28.8 1 7.4836

1U.S.GPM | 0003785 | 3.4785 | 63.0915 | 3.8460 | 0.13360 1



RLC (RL) PERFORMANCE TABLE (FOR PRESSURE OPERATION)

H RLC - Complete Set M RL - Blower Body only
1000mmAg| 2000mmAg| 3000mmAq| 4000mmA: 5000mmAq | 6000mmAq|7000mmAq|8000mmAg
Bore Revolution

TYPE 9.8kpa 19.6kpa | 29.4kpa | 39.4kpa | 49.0kpa | 58.8kpa 68kpa 78.4kpa

Inch(mm) | RPM. |mimin] kw |mmin| kw |mimin kw |mimin kw |mimin kw |mmin kw |mmin) kw |mimin kw
800 070! 025|056 | 0.50 | 0.45 | 0.77 | 0.35 | 0.94 026|114 | 021|134 ]| 015|152 |0.10 | 1.70
900 0.85| 028 | 0.71 | 0.56 | 0.61 081|050 | 1.05 | 042 | 1.27 | 0.36 | 1.50 | 0.30 171026 | 1.91
1000 1.01| 031|087 | 0.62|0.75 | 0.90 | 0.67 | 1.16 058 | 143 | 050 | 1.67 | 0.46 | 1.90 | 0.40 2.12

1100 1171 035 ] 1.03 | 0.68 | 0.92 | 099 | 0.82 | 1.34 | 0.73 | 1.67 | 0.67 | 1.84 | 0.61 2.09 | 0.56 | 2.34
1200 132 036|119 | 0.74 | 1.08 | 1.08 | 0.98 | 1.40 | 0.88 | 1.71 0.83 | 2.01 | 0.77 [ 229 | 0.72 | 2.45
40 17, (40) 1300 148 | 041|134 | 080123 [ 117|114 | 152 | 1.05| 1.86 | 0.98 | 2.18 093 | 247 | 0.88 | 2.56
1400 164 044 | 151 | 086|140 | 1.26 | 1.29 | 1.63 | 1.22 | 1.99 | 1.14 | 2.34 1.08 | 2.66 | 1.04 | 2.66
1500 1.80) 047 | 166 | 0.92 |1.56 | 1.35 | 1.45 | 1.75 | 1.36 | 2.14 | 1.30 251|124 | 285|120 | 2.98

1600 196 | 050 1.82 | 0.98 | 1.72 | 1.44 | 161 | 1.87 | 152 | 2.28 | 146 | 267 | 1.41 3.04 | 1.36 | 3.30
1700 213 | 057 | 198 | 1.05|1.87 | 1.53 [ 1.77 | 1.99 | 168 | 242 | 161 | 2.84 1.55 | 3.23 | 1.62 | 3.67
1800 229|057 214 | 1.11[203 | 162|193 | 211 | 1.83 | 256 | 1.77 3.01) 171|342 | 167 | 3.93
1900 245 060 | 230 | 120219 | 171|209 [ 223 | 1.99 [ 270 | 1.92 | 3.18 1.86 | 3.61 [ 1.82 | 4.26
800 116 042 | 092 | 083 | 0.75 | 1.29 | 0.58 | 1.56 | 0.44 | 1.90 | 0.34 | 2.22 0.24 | 253 | 0.17 | 2.83

900 142 047 | 1.18 | 093 |1.00 | 1.35 [ 084 | 1.75 [ 0.70 | 2.12 | 0.60 | 2.50 | 0.50 | 2.85 0.43 | 3.19
1000 168 052 | 145 | 1.03[1.26 | 150 | 1.10 | 1.94 | 0.96 | 2.38 | 0.85 | 2.78 0.76 | 3.17 | 0.68 | 3.54
1100 194 | 058 | 172 | 113153 | 1.65 | 1.37 | 224 | 1.21 [ 262 | 1.1 3.06 | 1.02 | 3.49 | 0.4 | 3.90

1200 221| 063|199 | 123|180 [ 179163 [ 233 | 1.48 [ 285 | 1.37 | 3.34 1.29 | 3.81 | 1.20 | 4.08
2(50 1300 247 | 069 | 2.26 | 1.33 | 2.06 | 1.95 | 1.90 | 253 | 1.74 | 3.09 | 1.64 | 3.62 | 1.55 4.11 | 1.46 | 4.27
50 (50) 1400 273|074 | 261 | 1.44 | 233 | 210 [ 215 | 2.72 | 2.01 | 3.32 | 1.90 | 3.89 181 | 444 | 1.74 | 444
1500 300 079 | 2.78 | 1.54 | 2.59 | 2.25 | 2.42 | 2.92 | 2.27 | 3.56 | 2.17 | 4.17 | 2.07 4,76 | 2.00 | 4.96
1600 327 | 0.84 | 3.04 | 164 | 2.86 | 240 | 269 | 3.12 | 2.54 | 3.80 | 2.43 | 4.45 | 2.34 5.08 | 2.27 | 546
1700 3.55| 090 | 3.30 | 1.75 | 3.12 | 2.55 | 2.94 | 3.32 | 2.80 | 4.03 | 2.69 473 | 259 | 539 | 253 | 6.12
1800 381| 095|357 | 1.85|3.39 | 270 | 3.21 | 352 | 3.06 | 4.26 | 2.95 501|285 | 570|278 | 6.56
1900 408 100 | 3.84 | 195|365 | 285|348 [ 3.72 | 3.31 (449 [3.21 | 529 | 3.1 6.01 | 3.04 | 7.09
800 195 058 | 1.78 | 1.14 | 1.61 | 1.66 [ 146 | 2.16 | 1.33 | 262 | 1.21 | 3.07 112 | 349 | 1.03 | 3.91
900 228 | 079 | 211 | 128|194 | 1.86[1.79 | 242 | 165 | 2.95 | 1.54 | 3.45 145 | 3.93 | 1.35 | 440
1000 263| 114 | 246 | 1.42 (229 | 2.06 | 212 | 269 | 1.99 | 3.28 1.89 | 3.83 | 1.78 | 4.35 | 1.69 | 4.89
1100 297| 129 | 280 | 1.57 | 262 | 2.28 | 247 [ 2.96 | 2.34 | 3.61 [ 2.23 | 4.22 212 | 4.81|2.03 | 538
1200 327 | 1.44 | 314 | 1.71|2.96 | 249 | 2.80 | 3.23 | 268 | 3.93 | 2.56 | 4.60 246 | 524 | 2.36 | 5.86
1300 363 | 154 | 3.48 | 1.85|3.29 | 2.70 | 314 | 3.50 | 3.01 | 4.26 | 2.90 | 4.98 2.80 | 568 | 2.70 | 6.35
1400 3.00| 164 | 382 | 1.99 (364 | 291|350 | 3.77 | 3.36 | 459 | 3.24 | 5.37 3.15 | 6.12 | 3.04 | 6.84
1500 434 | 1.74 | 416 | 213 [3.98 | 311 [3.83 [ 404 | 3.70 [ 491 | 3.58 | 575 3.48 | 6.55 | 3.38 | 7.32
1600 467 | 1.84 | 451 | 2.27 | 4.32 | 3.32 | 417 | 4.31 | 4.03 | 5.24 | 3.92 6.13 | 3.82 | 6.98 | 3.72 | 8.28
1700 502 | 1.94 | 486 | 242 | 466 | 3.53 | 4.52 | 457 | 4.37 | 5.57 | 4.26 | 6.51 | 417 7.42 | 4.07 | 8.30
1800 536 | 2.04 | 520 | 2.56 | 5.00 | 3.73 | 4.86 | 4.85 | 4.71 | 5.89 | 460 | 6.89 450 | 7.85 | 441 | 878

65 | 2'2(65)

1900 571| 214 | 553 | 270 | 5.34 | 3.94 | 519 | 512 | 65.05 | 6.22 | 4.94 | 7.27 4.84 | 8.28 | 4.75 | 9.27
800 201| 140 | 255 | 212|223 | 2.81|1.93 | 3.51 | 1.67 | 431 | 142 | 543 | 1.21 6.55 | 1.02 | 7.67
900 351| 150 | 325 | 2.32 293 [ 314 | 263 | 3.84 | 2.36 [ 464 | 212 | 576 1.89 | 6.88 | 1.70 | 8.00

1000 421| 160|395 | 253 |3.63 | 347 | 3.33 | 425 | 3.06 | 5.52 282 | 664 | 261 | 7.06 | 242 | 8.18
1100 491 170 | 465 | 275 |4.33 | 3.80 | 4.03 | 4.70 | 3.76 | 571 | 3.52 | 6.83 3.31 | 795|312 | 9.07
1200 540 | 1.80 | 5.14 | 2.91|4.82 | 4.03 | 452 | 5.04 | 4.29 | 6.05 | 4.07 | 7.17 3.84 | 829 | 3.65 | 9.41

80 3(80) 1300 6.05| 190 | 575 | 3.20 | 5.43 | 425 [ 5.13 | 560 | 495 | 6.72 | 4.69 | 7.84 4.48 | 8.96 | 4.29 [10.08
1400 653 | 200 | 627 | 3.47 | 5.95 | 450 | 565 | 5.82 | 5.38 | 7.05 | 5.14 828 | 493 | 9.56 | 4.74 | 10.81
1500 7.00| 2.10 | 6.74 | 3.50 | 6.42 | 5.04 [ 6.12 | 6.27 | 585 | 7.50 | 5.61 | 8.96 5.40 |10.42| 521 |11.88

1600 776 | 220 | 750 | 392 | 7.18 | 5.26 | 6.86 | 6.66 | 6.61 | 8.06 | 6.37 | 9.52 6.16 [10.98| 5.97 |12.44
1700 8.26| 232|800 | 415|767 | 553 | 7.36 | 7.04 | 7.08 | 8.53 | 6.83 10.04 | 6.61 |11.54 | 6.42 |13.04
1800 883 | 242 | 852 | 437 | 817 [ 587 | 7.86 | 749 | 7.59 | 8.98 | 7.33 |10.59 7.2 [12.21] 6.92 |13.82
1900 932 252 | 897 | 483 864 | 620|833 | 7.82 | 8.06 | 9.43 | 7.81 [11.15 7.59 |12.63| 7.39 |14.14

800 508 | 137 | 451 | 2.65| 400 [ 380 | 3.54 | 488 | 314 | 568 [ 2.79 | 678 248 | 762 | 220 | 843
900 591| 155 | 533 | 3.00 | 482 [ 431 | 4.36 | 552 | 3.96 | 655 | 3.60 | 7.67 | 3.29 863 | 3.01 | 954
1000 708 | 1.83 | 647 | 3.52 | 593 | 5.06 | 544 | 648 | 502 | 7.79 | 4.64 9.00 | 431 [10.13] 4.02 | 11.18
1100 702| 201 731 | 387 | 677 | 556 | 6.28 | 7.12 | 5.86 | 8.67 | 548 990 | 6515 | 11.14| 475 | 12.29
1200 876| 219 | 815 | 422 | 761 | 6.07 | 712 | 7.77 | 6.70 | 9.55 | 6.32 10.80| 5.99 | 12.15] 5.70 | 13.41
1300 960 | 238 | 899 | 457 | 845 | 6.58 | 7.96 | 842 | 7.54 [ 1043 7.46 | 11.70 | 6.83 | 13.17 | 6.54 | 14.53

100 4(190) 1400 1044| 2.56 | 9.83 | 492 | 929 | 7.08 | 8586 | 9.07 | 8.38 | 11.31| 8.00 | 1260 7.67 14.18| 7.38 | 15.69

1500 11.34| 267 | 1075| 493 | 1023| 7.59 | 9.75 | 9.72 | 9.25 [12.22 | 8.88 |1 350| 856 | 15.19| 8.28 | 16.75
1600 12.17| 2.89 | 11.58 | 5.45 | 11.05| 8.09 | 10.58 | 10.37 | 10.17 | 12.73 9.80 | 1440| 948 [16.20| 9.20 | 17.87
1700 13.00] 312 | 12.41| 5.97 | 11.88 | 8.60 | 11.40 | 11.01| 11.00| 13.23 | 10.63 | 15.30 10.31| 17.21) 10.03 | 18.99
1800 13.83| 3.34 | 13.42| 6.50 [ 13.01| 9.10 [ 12553 | 11.66 | 12.12| 13.87 | 11.70 16.20 | 11.37 | 18.22| 11.06 | 20.11
1900 14.65| 357 | 14.15] 7.03 | 13.75] 9.61 [13.32| 12.31] 12.91]14.25 | 12.54 | 17.10 | 12.22 19.23 ] 11.94 | 21.23

Note: 1. The values are expressed as required power including drive power for the transmission unit.
2. The rated range for the air volume at specified = 5%.
3. When the design pressure is 8000 mmAq and above



RLC (RL) PERFORMANCE TABLE (FOR PRESSURE OPERATION)

B RLC - Complete Set HRL - Blower Body only
1000mmAg| 2000mmAq| 3000mmAg| 4000mmAg 5000mmAq 6000mmAg| 7000mmAg| 8000m
Bore Revolution

TYPE 9.8kpa | 19.6kpa | 29.4kpa | 39.4kpa | 49.0kpa | 58.8kpa | 68kpa | 78.4kpa
inch(mm) | RPM. |mimin| kw |mimin| kw |mimin kw |mimin| kw mimin| kw |mimin kw |mimin kw |mmin kw
700 994 | 331|906 | 536 | 838 | 7.31 | 7.90 | 9.35 | 740 | 11.31 | 6.91 13.35| 6.55 | 15.31| 6.19 | 17.27
800 1152| 3.78 | 1057 | 6.07 | 9.84 | 838 | 9.32 | 1068 | 8.79 | 1298 8.27 |1529| 7.86 | 17.59| 752 | 19.89
900 13.14| 4.20 | 1229 | 6.73 | 11.56| 9.36 | 10.93| 11.98 | 10.40 | 14.61 999 |[17.13| 956 | 19.65| 9.19 | 2218
1000 15.05| 4.55 | 14.02 | 7.45 | 13.34| 10.34 | 12.74| 13.24 | 12.20 | 16.03 | 11.72 1892 | 11.79 | 21.92 | 10.67 | 24.82
1100 16.72| 5.10 [ 1580 | 825 | 15.10| 11.29 | 14.42 | 14.55 | 13.90 | 17.81 13.38 | 2707 | 12.92 | 24.98 | 12.40 | 28.90
1200 1845| 532 [ 17.51| 886 | 16.79| 12.31| 16.23| 15,74 | 15.74 | 19.18 | 15.26 2293 | 14.80 | 26.69 | 14.30 | 30.44

125 5(125)
1300 2011| 577 | 19.15| 9.62 | 18.40| 13.27 | 17.87 | 17.32 [ 17.32 | 20.75 | 16.79 | 24.81| 16.37 | 28.88 | 15.86 32.19
1400 21.77| 6.23 | 2078 | 10.28| 20.01| 14.22 | 19.47 | 18.27 | 18.93 | 22.97 | 18.38 | 27.35 | 17.94 | 30.63 17.42| 33.91
1500 2349 6.65 | 22,50 | 10.97| 21.73| 15.30 | 21.05 | 19.50 | 20.51|24.38 | 20.06 | 28.82 | 19.61| 35.46 | 19.08 | 37.69
1600 2527 | 7.06 | 24.33 | 11.59| 23.70 | 16.21| 23.06 | 20.74 | 22.54 | 26.33 | 21.98 | 30.54 | 21.59 | 34.75 | 21.24 38.97
1700 27.01| 7.38 | 26.05| 12.35| 25.32| 17.19 | 24.79 | 23.21| 24.27 [ 27.43 | 23.73 | 32.71 | 23.31| 36.92 | 22.93 4143
1800 28.74| 8.17 | 27.79 | 13.11| 27.05| 18.18 | 26.52 | 24.30 | 26.00 | 29.59 | 25.46 | 34.87 | 25.08 | 39.04 2471|4320
700 13.09| 3.00 | 11.97 | 665 | 11.25| 9.21 | 10.54 | 11.77 | 9.93 |14.42 | 9.41 |16.98 | 8.98 | 19.54| 8.66 22.09
800 15.06| 4.62 | 1396 | 7.59 | 13.19|10.44 | 12.41| 13.41| 11.76 | 16.38 | 11.21 | 19.45 | 10.71| 22.53 | 10.36 | 25.60
900 17.32| 4.96 | 1622 | 838 | 15.34| 11.81| 1456 | 15.12 | 14.01|18.43 | 13.35|22.06 | 12.89| 2570  12.35 | 29.34
1000 1954 | 565 | 1846 | 9.33 | 17.59] 13.03 | 16.93| 16.72 | 16.29 | 20.41 | 15.64 | 23.89 | 15.09 | 27.36 | 14.80 30.95
1100 2189 6.15 | 20.75 | 10.26| 19.84 | 14.36 | 19.04 | 18.47 | 18.47 | 22.67 | 17.78 | 27.38 | 17.31 32.20 | 16.94 | 37.00
1200 2397 | 667 | 2288 | 11.05| 21.99| 1553 | 21.34 | 19.92 | 20.69 | 25.17 | 20.14 | 29.55 | 19.69 | 33.93 19.33 | 38.30

150 6(150) 1300 26.16| 7.19 | 24.93 | 12.58| 24.14| 16.73 | 23.35 | 21.56 | 22.79 | 26.95 | 22.12 | 31.44 | 21.67 | 3593 | 21.33 40.42

1400 | 2824 7.69 |27.09| 12.86| 26.18 | 18.03 | 25.49|24.07 | 24.80 | 28.71 | 24.22 | 34.45 [ 2379 | 40.19| 2341 | 46.94
1500 | 30.48| 8.26 |20.32| 13.72| 28.39| 19.31| 27.57 | 25.50 | 26.99 | 31.41 [ 2641 | 37.22 | 25.93 | 43.04 | 25.57 | 48.86
1600 | 3283| 8.74 |31.73 | 1459 30.85 | 20.56 | 30.07 | 27.64 | 20.52 |33.16 | 28.96 | 37.73 | 28.52 | 43.26| 28.17 | 48.79
1700 | 34.99] 9.19 | 3388 | 1550 33.00 | 21.85 | 32.34 | 28.79 | 31.67 | 35.44 | 31.11 | 40.97 | 30.61| 46.41 | 80.26 | 52.05
1800 | 37.26] 9.20 | 36.16 | 16.41| 3527 | 23.29 | 34.49| 29.95 | 33.94 | 36.60 | 33.26 | 43.26 [ 32.75 | 49.91) 32.39 | 56.57
600 | 2352| 677 |21.87 | 11.52| 20.52| 16.26 | 19.45|21.29 | 18/58 [25.16 | 17.61 | 30.97 | 16.84 | 35.81| 16.16 | 40.65
700 | 27.90| 7.90 | 26.20 | 13.40| 24.90 | 18.90 | 23.80 | 24.00 | 22.80 | 30.00 | 21.90 | 37.00 | 23.00 | 44.00 | 22.30 | 47.00
800 | 3267| 9.06 | 31.04 | 15.33| 29.69 | 22.17 | 28.63 | 27.95 | 27.66 | 35.66 | 26.89 [ 41.45 [ 26.12 | 47.23 | 25.45 | 53.01
900 | 37.26| 10.06| 3561 17.13| 34.26 | 24.19 | 33.19 | 30.97 | 32.32| 38.71 | 31.45 | 4548 | 30.68 | 52.26 | 30.00 | 59.03
200 8(200) 1000 | 4190 11.05 | 4029 | 19.05| 38.95| 26.67 | 37.90| 35.24 | 37.05 [42.86 | 36.19 | 5048 | 35.43 | 58.10 | 34.76 | 65.71
1100 | 46.70| 12.20| 45.00 | 21.00| 43.70 | 30.00 | 42,60 | 39.00 | 41.60 | 48.00 | 40.70 | 56.00 | 39.90 | 65.00 | 39.20 | 74.00
1200 | 5098|1325/ 49.34 | 23.04| 48.10| 31.68 | 47.04 | 42.24 | 46.08 | 50.88 | 45.22 | 60.48 | 44.45 | 69.12 | 43.78 | 79.68
1300 | 5545 14.28|53.77 | 24.62| 52.49 | 34.47 | 51.41(45.30 | 50.42 | 55.15 | 49.54 | 65.00 | 48.75 | 75.83 | 48.06 | 86.67
1400 | 50.93] 15.31| 58.22 | 26.19| 56.91| 38.27 | 55.80 | 48.35 | 54.79 | 59.42 | 53.99 | 70.50 | 53.08 | 81.58 | 52.05 | 92.66
600 | 3194 882 |30.00] 15.15| 28,56 | 21.78 | 27.29 | 29.05 | 26.13 | 34.24 | 25.06 | 41.50 | 24.37 | 46.68 | 23.71| 51.87
700 | 37.80] 1020|3590 | 17.69| 34.30 | 25.73 | 33.00| 32.16 | 32.00 | 40.74 | 30.90 [ 48.24 | 29.90 | 54.67 | 29.20 | 61.10
800 | 4424| 1157|4222 | 2014 4067 [ 28.92 | 39.52| 37.20 | 38.46 | 46.50 | 37.40 | 53.73 | 36.43 | 62.00 | 35.93 | 70.27
900 | 50.32| 1297|4839 | 22.82| 46.94 | 31.12 | 45.77 | 41.50  44.52 | 50.84 | 43.45 | 60.17 | 42.77 | 69.50 | 42.10 | 78.83
250 10(250) 1000 | 56.48| 1429|5467 | 24.50| 53.05| 34.71 | 51.90 | 45.94 | 50.76 | 56.19 | 49.81 | 66.55 | 48.95 | 77.59 | 48.19 | 88.63
1100 | 63.00|15.75|61.00 | 27.87| 59.40 | 39.66 | 58.10| 51.46 | 57.00 | 62.18 | 56.00 | 73.97 | 55.00 | 85.76 | 54.20 | 97.55
1200 | 68.64|17.09|66.82 | 20.85| 65.28 | 43.22 | 64.03 | 56.46 | 62.88 | 66.89 | 61.92 | 80.28 | 61.06 | 92.62 | 60.19 |104.93
1300 | 7465 18.48|72.78 | 31.67| 71.20 | 46.46 | 69.92  59.09 | 68.74 | 72.85 | 67.76 | 86.57 | 66.87 | 99.94 | 66.08 | 113.36
1400 | 80.68| 19.86| 78.56 | 34.55| 77.05| 49.66 | 75.90 | 63.71 | 74.63 | 78.82 | 73.63 | 93.93 | 72.52 |109.08| 71.71|124.19
600 712 | 181 | 680 | 338 | 653 | 48.1 | 626 | 614 | 60.5 | 736 | 585 | 84.9 | 568 | 955 | 55.3 | 1052
700 855 | 208 | 814 | 392 | 787 | 559 | 76.0 | 71.4 | 739 | 856 | 71.9 | 988 | 702 | 111.1| 68.7 | 1225
800 085 | 237 | 948 | 447 | 921 | 638 | 89.4 | 814 | 87.3 | 97.7 | 853 | 1127 | 836 | 126.8| 821 [ 1398
900 115/ 266 | 1082 50.1 | 1056 71.6 | 1029| 914 | 100.8|109.7 | 98.8 | 1267 | 97.1 [ 1424 | 956 | 157.1
300 12(300) 1000 1245| 206 | 121.6| 57.0 | 118.9| 80.9 | 1162|1029 | 114.1[123.3 | 112.1 | 142.1 | 1104 | 159.6 | 108.9 | 176.0
1100 138.1| 345 | 135.1| 63.9 | 1324 | 90.2 | 129.7 | 1144 | 127.6|136.8 | 125.6 | 157.6 | 1239 | 1769 122.4 | 1948
1200 151.7| 395 [ 1485 | 70.8 | 145.8| 99.5 | 143.1| 1259 | 141.0| 1504 | 139.0 | 171.9 | 137.3 | 194.1| 136.8 | 213.7
1300 1653 | 44.5 | 162.1| 83.6 | 159.4108.8 | 156.7 | 137.4 | 154.6 | 164.0 | 152.6 | 188.4 | 1509 | 211.3 | 149.4 | 2326
1400 178.0| 47.9 | 1748 | 90.0 | 171.7| 117.2| 168.8| 148.0 [ 166.5|176.6 | 164.3 | 202.9 | 1625 | 227.6 | 160.8 | 260.5




