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1 General

1.1 Application

The Model 2X series rotary vacuum pumps are basic equipment for evacuating gases
from sealed vessels to produce a vacuum. They find application not only in the elec-
tronic, semi-conductor, metallurgy, petroleum, chemistry, textile, food and light in-
dustries, but also in research, teaching and many other branches. The rotary pumps can
operate directly against the atmos-pheric pressure and generate a vacuum up to 1.3 X
10" 'Pa. In combination with other pumps, they can produce a vacuum better than 1.
3% 107 "Pa. They can also be used as the backing pumps of other vacuum equipments.

1.2 Characteristics and the unsuitable scope.

The rotary pumps, made of ferrous metal, are fabricated precisely. Their operation is
correlated with oil, therefore they are not suitable for pumping the gases which are
oxygen — rich, poisonous, explosive, erosive to ferrous metal, or reactive to vacuum

oil. They can not be used as compressor or transfer pumps.

1.3 Types, specifications and main technical data (Refer to Table 1)



Table 1
2X -8A
Types 2X -4 2X-8 2X-15A | 2X-15(2X-30| 2X—-70 | 2X-100
Item (Former 2XF —8)
Ultimate Without Partial pressure (Pa) 6.0x1072
e ballast Total pressure (Pa) 2.1 1.3
With ballast Partial pressure (Pa) 1.3
Pumping speed LS 4 8 15 30 70 100
Noise dB 72 75 80 82 86 86
Time without oil splash when pumping atmosphere (min) 1
Power KW 0.55 1.1 1.5 3 5.5 7.5
Motor
Rotating speed r/min 1420 1410 1425 1430 1400 970
Type/length mm A/889 A/965 A/1120 B/1400| B/1600 | B/1600
V-belt
Number 1 2 3 4 4
Rotary vane g
‘ Mark 1# vacuum pump oil n‘:ﬁ?pmml P 9 1* vacuum pump oil
Oil university
Quantity L 1.1 1.5 1.3 3 2.5 4.5 8 20
Rotating speed of pump shaft r/min 525 590 450
Inlet diameter mm 28 34 60 70 80 80
Inlet connection Rubber hose Flange
Cooling Natural air Water Natural air Water
Min. water consumption L/H 480 480




Notes:
(1) The thermocouple gauge can measure the total pressure of the permanent gases and
vapors. While Mcleod gauge can only measure the partial pressure of the permanent

gas, As a result, there is a little difference between the two measurements.

(2) Geometric pump speed is calculated from the geometric dimensions. At the atmo-
spheric pressure, the actual pump speed is almost equal to the geometirc speed, but the
actual speed decreases as the pressure falls. (Refer to Fig. 5)

(3) Temperature rise is known as the temperature difference between the oil tempera-
ture at the outlet valve and the room temperature when the pump is in steady operat-

ing.

1.4 Model composition and significance

Take 2X — 8 for example. 2 means two — stage, X means rotary, the number after hy-
phen signifies pump speed

1.5 Operating conditions
Environment temperature: 5 — 40°C

Relative humidity : below 90 %
2 Structure and operation principle

2.1 Structure
All kinds of 2x — series pumps have the same configuration and structure. Pump rotors
are driven by a motor through one or more v — belts. Both pump and motor are fixed

on the base plate with screws.



The pump consists of pump body, high vacuum rotor and vanes, low vacuum rotor
and vanes, front and rear end covers, outlet valves, outlet hood, sight glass, etc. (Re-
fer to Fig.1 and Fig.2)

An intermediate plate divides the pump housing into a high vacuum chamber and a low
vacuum chamber. Either of them has an outlet port. Both chambers are in connection
in such a way that the outlet of the high vacuum chamber leads to the inlet of low vac-
uum chamber. The front shaft protrudes from the front end of the high vacuum rotor,
and the rear shaft protrudes from the rear end. The front shaft is supported by a bearing
in the front end cover and stretches through the oil sealed chamber to the outside. The
rear shaft is supported by a bearing in the intermediate plate and extends into the low
vacuum chamber. The low vacuum rotor is mounted on the rear shaft. Therefore both
rotors are driven by the front shaft. The rotors have opposite slots in Wwhich the T —
vanes are mounted and pressed by springs. At the inlet there is filter screen and at the
outlet there is an oil screen. On the left of the sight glass there is a ballast valve under
the sight glass an oil drain plug.
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Fig.1
1 Inlet 2 Sealing ring 3 Filter screen 4 Belt pully 5 Front end cover 6 High vacuum vane 7 High vacuum rotor 8 Balls
9 Front shaft 10 Oil sealed chamber 11 Spring 12 Location pin 13 Outled hood 14 Gasket 15 Oil screen 16 Pump housing
17 Intermediate plate 18 Rear end cover 19 Low vacuum rotor 20 Connector for water 21 Key 22 Low vacuum vane 23 Cover of wa-

ter tank 24 Outlet valve 25 Sight glass 26 Ballast valve 27 01l drain plug

Notes:
1.The pumps of 2X — 15A,2X — 15,2X — 30,2X — 70 have no inlet and outlet hood.

2.The two ~ud covers of 2X — 15A,2X — 15,2X — 30 are sealed by rubber ring .
3.>—>Signifies vacuum gas circuit; —> signifies low vacuum gas circuit.






2.2 Operation principle

Fig 3 is a sketch of 2X series of mechanical pumps. The Rotors 3 and 7 are tangential
respectively to the high vacuum chamber 1 and the low vacuum chamber 6. They ro-
tate in the direction indicated by arrows and drive the vanes 8 in the slots of the rotors.
By the tension of the springs 9 and centrifugal force, the vanes slide in close fit against
the walls of the chambers, dividing each crescent — shaped space between rotor and
wall, i.e. from the inlet 2 to the outlet valve 5 and from the passage 4 to the outlet
valve 10, into two or three smaller cavities. These cavities vary in volume cyclically.
As shown in Fig 3, when the pump rotates, the volumes A and ¢ expand gradually and
the gas from the vessel enters the pump. At the same time, with diminishing of vol-
umes B and D the pressure becomes higher and higher until the outlet valves 5 and 10
burst open. Thus, the gas is expelled out of the vacuum chamber, and then goes
through the oil surface into the atmosphere. The gas backstreaming is impossible, be-

cause the outlet valves are immersed in oil.

When the pressure is relatively high, the rotary pump acts as a combination of two sin-
gle — stage pumps as both high and low vacuum outlet valves are exhausting. When the
vacuum becomes higher, all gas enters the low vacuum chamber and discharges through

the outlet valve 10, so the rotary pump acts as a two — stage pump.

If the pumped gas contains too much vapour, its partial pressure will exceed its satura-
tion pressure at the pump temperature. As a result of compression, it will turn into lig-
uid which is beyond the exhausting ability of the pump. Instead of being evacuated,
this liquid stays in the pump mixing with oil and degrades the performance of the
pump. Nevertheless, this defect can be eliminated by admitting pressure of vapour re-
mains below its sataration pressure even if it is compressed. For this purpose, each
pump of 2X — 1 and larger types is provided with a gas ballast valve 11 (Refer to Fig.
1)



Fig.3 Sketch of rotary pump

1 High Vacuum chamber 2 Inlet

3 High vacuum rotor 4 Passage

5 High Vacuum outlet valve 6 Low vacuum chamber

7 Low vacuum rotor 8 Vane

9 Spring 10 Low vacuum outlet valve
11 Ballast valve

3 Dimensions and weight

3.1 Overall dimensions a: 1 weight
The overall dimensions and weight (Refer to Fig.4 and Table 2)

Table 2
Types
I 2X -4 |2X —8A| 2X -8 2X —15A2X —15|2X—-30 | 2X—70|2X—-100
tem
Lymm 530 580 660 730 850 1055
Owverall
Bymm 320 340 440 470 600 725
dimensions
Hymm 335 380 580 670 610 856
Weight kg 60 78.5 128 231 395 570

3.2 Connecting dimensions and installation dimensions

The connecting dimensions and installation dimensions of the pump (Refer to Fig 4 and
Table 3)



2X-100 Outline dimension diagram of rotary vane vacuum pump
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Table 3

Syeabols
Q| D | B | A | A A Ny N, M | & | H | H L Ly B, B, K k | & | o4
Types
2X-0.5 12 10 10 19 25 1.7 200
2X—-1 27 20 50 23 30 38 3 3 48 5.5 | 240 | 180 | 375 135 | 215 | 155 60 6.5
2X—-4 34 28 55 33 35 45 4 3 55 6.5 | 312 | 262 | 480 | 123 | 260 | 230 86 115 10 25
2X-8A
40 34 64 38 42 52 4 3 64 8.5 | 360 | 282 | 490 | 130 | 280 | 210 83 112 10 25
2X -8
2X—15A
60 90 64 68 78 5 3 90 8.5 372 | 530 165 370 | 274 105 175 11 M33x1.5
2X-—-15
2X-30 70 105 76 80 90 5 3 100 | 8.5 463 | 690 178 370 | 340 145 128 12 |M48x1.5
2X-70 90 130 | 100 | 105 115 5 3 130 11 556 | 758 | 210 | 480 | 440 | 176 | 180 14 | M76x3
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1 Pumping stem (in 2X -4 .2X —8A and 2X — 3, it is on one side)
2 Connection for inlet hose

3 Inlet plane for flange connection

4 Installation and Tral run

4.1 Unpacking and Installation
4.1.1 After unpacking, take out pump body, all accessories spare parts along with the

operation manual carefully.

Move aside the p~ddings and clean the pump surface. check the list to make sure that all
v 10 s



part are delivered.

4.1.2 The pump should be installed in a room with clean environment, good venti-
lation and sufficient light to meet the requirements described in 1.5. It is advisable to
install the pump in a spacious room for convenient operation and maintenance. The

overall dimensions of the pump, please refer to Table 2.

The pump should be mounted on a solid and even ground. No special foundation is
necessary . If the pump is required to be fixed on the basement, fasten it with foot se-
crews. (Refer to Fig 4 and Table 3)

If there is any precise instrument nearby, shockproof precautions must be taken.

4.1.3 The pumped vessel should be connected to the pump inlet by a vacuum hose
or a flange with sealing groove. For the way and dimensions, please refer to Fig 4 and
Table 3. On the pump of 2x— 0.5 to 2X — 8, a hose is used to connect it with the
vessel. On the pump of 2X — 15A to 2X — 70, a flange should be used. The diameter
of the pipe connecting the vessel and the pump should not be less than that of the pump
inlet. The shorter the pipe and the fewer the joints, the better. Be sure to keep the
leakage of the pipe and the joints to the minimum, otherwise the pump speed will be

reduced.

The volume of the vessel should be in correspondance with the pump speed. Fig 5
shows a pump speed curve.
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4.1.4 Connect the power supply as indicated on the motor mark. Here, a protector
is recommended for fear of overload. The motor should rotate in the direction shown
by the arrow on the pump.

4.1.5 Remove the outlet plug and mount the outlet hood. For some types, just re-
move the rubber jacket. Connect the pump to water tap for cooling, if necessary.

4.1.6 During assembling, take care that no scraps, dusts or muds fall into the pump.

4.2 Trial run

4.2.1 The newly assembled pump should have a trial run to make sure that there is
no abnormal vibration and jerk noise caused by improper assembling. The motor is not
allowed to be overloaded. The oil temperature and the ultimate vacuum should meet
the specifications.

4.2.2 Switch the pump on and off several times to see if here is any abnormal noise
and unusual vibration. If none of them is found, put the pump into continuous opera-
tion.

4.2.3 Always keep the oil level between the two marking lines on the sight glass, be-
cause too much oil will cause difficult starting, oil backstreaming and oil splash. On the
other hand, insufficient oil will lower the vacuum degree. When oil level drops, re-
move the outlet hood and refill oil. If the pump has been out of operation for 4 long
period, the oil level goes low, however, it rises again after starting for a while.
4.2.4 Tap the cooling water

4.2.5 Open the inlet valet so wide as the case may be.

4.2.6 If the pumped gas contains water vapor, or if oil is required to be purified after
removing vapour, open the gas ballast valve. To reduce the noise of 2X — 8 pump,
open the ballast valve a little. Except for the above cases, the ballast valve should be in
a state of closing.

4.2.7 To stop pump, first close the inlet valve. If it is provided with an air admit-

tance valve, admitting air into the pump. After that, the ballast valve should be closed.
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Then turn off the power supply and afterwards shut off the water supply .

5 Operation

5.1 Cautions in operation

5.1.1 Always keep the oil level at the required position.

5.1.2 Open the inlet valve gradually after starting.

5.1.3 Examine frequently if the pump runs normally, if there is any abnormal sound
and if the motor is overloaded.

5.1.4 Check if the cooling water is interrupted.

5.1.5 Be sure that the temperature rise is not allowed to exceed 40°C.

5.1.6 If the pump temperature is required to drop down to less than 5°C. The cool-
ing water in the pump must be drained away throughly.

5.2 Safeties in operation

5.2.1 If the pumped gas is poisonous, corrosive to ferrous metal, reactive to oil, or
dusty, or its temperature is higher than the room temperature, it is desired to insert an
appropriate device into the inlet for the purpose of counteraction, cooling or filtering.
Otherwise, the performance and the service life of the pump will be affected. The
pumped gas harmful to human health should be led to a remote place to be disposed
with .

5.2.2 The pumps of 2X — 0.5 to 2X — 8 are provided only with oil baffle hoods,
while the pumps of 2X — 15A and larger types are provided with oil traps which can e-

liminate oil splash completely, thus reducing oil consumption and enhancing cleaumess.

6 Troubleshooting

6.1 The vacuum degree is not high
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6.1.1 The pump temperature is too high

a.The pumped gas has too high temperature. It should be cooled before being sucked
into the pump

b. The internal surface of pump is worn out by hard scraps. Repair or replace it with
a new one.

c. The cooing water is not sufficient. Supply more amount of cooling water.

d. A lopsided wearing takes place due to improper assembling The pump should be re-
assembled.

6.1.2 The oil level drops below the lower line of the sight glass. Add oil into the
pump.

6.1.3 Close the gas ballast valve tightly for fear of leakage.

6.1.4 The oil is deteriorated. Change it with fresh oil.

6.1.5 A serious leakage takes place: It is caused mostly by bad sealing at the ends of
the pump. Fill in oil through the outlet hood, or make the pump run for a few seconds
after admitting atmosphere so that the oil reservoir B is filled with oil. (For reservoir
B, refer to Fig 1)

6.1.6 The vane spring is broken. Replace it with a new one.

6.1.7 The valve is damaged. Replace it with a new one.

6.1.8 The sealing ring of the front end cover is damaged or rubber is deteriorated. It
should be replaced.

6.1.9 Prolonged operation results in bad wear and greater clearance. Repair or re-

place the damaged parts.
6.1.10 The filter at the inlet is clogged. take it down and clean it.

6.2 Overload run of motor.
6.2.1 The pump temperature is too high.
Treat it according to 6.1.1.

6.2.2 Lopsided wearing takes place caused by hard scraps. Repair or replace the dam-
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aged garts.
6.2.3 Lopsided wearing takes place due to improper assembly. Repair or reassemble .

6.3 Others

6.3.1 Oil leaks from the shaft ends caused by seal ring wearing or improper assembly .
Reassemble or replace the damaged parts.

6.3.2 If oil splash is caused by too high oil level, drain out the excessive oil. If the
oil screen is assembled reversely, reassemble it in such a way that the lowest edge of the
screen slope faces backwards.

6.3.3 Oil leakage from the end covers is caused by uneven, damaged or unfastened
end covers. Smooth the surfaces and fastt;n the covers tightly.

7 Maintenance

7.1 General maintenance

7.1.1 Always pay attention to the precautions set in 5.1 when the pump is in use.
7.1.2 Always keep the pump clean and never put anything on it.

7.1.3 Examine the belt tension often, and adjust it every six months.

7.1.4 If there is any leakage on pipes or joints, measures must be taken immediately .

7.2 Maintenance in operation

7.2.1 The oil should be change after the pump runs continuously for 3 to 6 months.
The interval may be shortened, if the humidity is high or the pumped gas is badly con-
taminated.

7.2.2 Disconnect the pump from the vessel. Raise the motor side a little higher and
put a pad to support it. Open the oil drain plug. Then make the pump run and cover
the outlet port with a hand so that filthy oil can drain away completely. After that, fill

in clean oil through the inlet port and make pump rotate more than 5 — 10 revolutions
- 16 - '



for internal cleaning. Now repeat this process 3 to 5 times. After the dirty oil drains out
thoroughly, reassemble the oil drain plug, level down the pump again, fill in fresh oil
through the inlet and outlet.

7.2.3 During oil change, do not make the motor run for a long time for fear that the
outlet valve jumps too violently and becomes fatigued.

7.2.4 It is forbidden to clean the pump with kerosene, gasoline or alcohol without
disassembling it.

7.3 If the pump is out of operation for long period, remove the outlet hood, put on

the outlet pulg, cover the inlet and drain away water.

8 Unpacking and checking

After unpacking, check the following:

a. The approval certificate of the product

b. The operation manual of the product

c. Spare parts and quantity(refer to Table 4)

Table 4
No. | Parts Quantity | Material Remark
1 | Low-vacuum valve vane 2 | Swedish steel for valve vane
2 | Spring 3 65 Mn spring steel
3 | Seal ring 2
4 | Inlet seal ring 1 5261 vacuum rubber

Notes: All types of the pumps have the same spare parts with different sizes. If the ends

of the pumps are required to be sealed with rubber seals, four end seal rings must be
added to the list.

9 Others

9.1 Possible changes to dimensions and parameters would be made without motify-

ing.
e 17 -



