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1. Use information

Thanks for choosing our company's VBP i energy-saving intelligent Roots vacuum pump(Hereinafter referred
to as "the Pump / the Product"). Please check carefully whether the product received is the same as you
ordered and the accessories, spare parts & operating manual are attached as well. Please also check if
there's any damage occurred during transportation. If anything needed, contact the local distributor or our
sales team.

In order to maintain a stable performance level of the pump, read this operating manual carefully to fully
understand the safety instructions, technical data as well as operating procedures before installation, operation,
repair and maintenance of the pump.

A Warning

Failure to observe the terms could result in serious personal injury.

A Notice

Failure to observe the terms could result in damage to the pump.

This warning label indicates that there may be a risk of electric shock. Cut off the power
supply first in the process of electrical connection, repair and maintenance. Make sure
the cover of the junction box is installed before running.

This warning label indicates high temperature while running the pump, do not touch the
pump.

A Notice

Please read the Instructions carefully prior to use and handle it according to the operation regulations. The
Product (including the Instructions) is subject to changes without a prior notice. Make sure to fill vacuum
pump oil before using the Product for the very first time.
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2. Precautions

For personal safety, please read the following hints carefully before installation, operation, repair and
maintenance.

A Warning

Ensure effective grounding of the product and connect it to a motor protection switch of the rated
value before startup.

A Warning

The power supply connection must be operated by certified electritians under technical
standards for electrical equipment and wiring regulations.

A Warning

Keep the exhaust port unobstructed before running the product. Do not block or restrict airflow
at the exhaust port.

A Warning

When checking or repairing the pump, the power supply must be cut off before operation. This
will avoid personal injury or death caused by electric shock or sudden startup of the pump.

A Warning

Do not pump toxic, corrosive, inflammable or explosive gases.

A Warning

Avoid using the pump near explosives and inflammable materials to prevent explosion or fire
hazards.

A Warning

Do not touch the motor and pump to avoid burns during prolonged operation or when the pump
has just stopped running and the surface temperature is still high.



YALUE |:500 oc
A Notice

The pump's ambient temperature range is 5-40°C.

A Notice

Do not place obstacles around the motor that prevent ventilation to avoid burns or fires, etc.,
caused by abnormal temperature rise.

A Notice

Use a power supply consistent with the product's marked power supply.

A Notice

Check the oil level of the pump before operation. Do not operate the pump if oil is insufficient or
absent to avoid pump failure.

A Notice

Check for oil leakage to prevent operators from slipping due to leaked oil.

A Notice

Dispose of waste oil and other parts according to relevant environmental protection regulations.

A Notice

Install relevant accessories to pump gas with small amounts of dust or condensable gas.
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3. Pump Acceptance & Storage

3.1 Pump Acceptance

Upon receiving the Product, unpack it and check if:
m The Product is consistent with your order;

B The accessories (including pump oil for single use and optional parts) are equipped as contracted;

B There’s damage during transport;
B The bolts (screws) or nuts are loose or fallen during transport.

3.2 Pump Storage

The Pump must be stored at the following conditions to ensure its stable and reliable running:
B Ambient environment of storage:
1) There’s no corrosive, inflammable and explosive gas;
2) The Pump must be placed indoors;
3) Avoid direct sunlight;
4) Keep way from heat sources;
5) Be protected against dust;
6) Be free from condensation.

A Notice

Place the pump horizontally and protect it against impacts to prevent damage.
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4. Product Overview

The VBP i Series Roots Vacuum Pump is an upgraded version of the VBP Series Energy-saving Roots
Vacuum Pump. It is a high-speed direct-connected vacuum pump with a sealed motor, compact structure and
sleek appearance.

The Product is featured by well-designed structure, high safety and reliability, fast vacuuming, high ultimate
vacuum degree, low noise, easy maintenance and no oil leakage.

The Product’s cavity is mounted with one pair of double-blade rotors which can have reverse and high-speed
rotation simultaneously, and the rotation of two rotors would inhale and exhaust air during operation; the
Product can be used as booster pump. Under low pressure intensity, the gas module has longer Mean Free
Path, so the gas will encounter higher resistance when passing the small gap, leading to high vacuum degree
and compression ratio.

A Notice

The Product should not be used alone, but be in serial connection with the backing pump,
as shown in Fig. 1:

Air inlet
4
S Ll Roots vacuum
= — pump
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Backing pump

(= [=?

Fig. 1 Schematic Diagram of VBP i Series Roots Vacuum Pump

4.1 Characteristics of VBP i Pump

B The Pump's one pair of rotors are designed and processed by fully ensuring symmetry, and in compact
structure and occupy a small area with the characteristics of high speed, small volume, light weight and
small vibration.

B Based on fast startup, the Product can reach the ultimate vacuum degree in a short period, with no
compression in pump cavity, in order to eliminate condensable gas;

m Certain clearance is reserved between rotors and between rotor and pump cavity, to avoid contact and
friction, and ensure low power consumption and good energy conservation;

® As no oil lubricating is required in pump cavity, the contamination of the vacuum system caused by oll
steam no longer exists and the pump becomes insensitive to fine dust.

m Capable of direct starting at atmospheric pressure (standard atmospheric pressure).

&
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B Pumping efficiency can be enhanced via adjustment and control by a frequency converter, and
overvoltage protection is provided.

m Featured by stable vacuuming speed within the pressure intensity of 1.3x10°~1.3Pa, the Pump can
quickly exhaust any suddenly released gas, eliminate the weaknesses of oil-sealed vacuum pump and
diffusion pump. So, it is suggested to use it as a booster pump;

® Fitted with sealed motor structure on the basis of static seal, the Product can prevent oil leakage of shaft
seal;

m Different backing pumps can be selected based on the Product's characteristics and use conditions It can
be matched with VRD/VSV series vacuum pumps when pumping large amount of vapor, small amount of
dust and slightly corrosive gas under a relatively low vacuum degree. We can design different roots pump
vacuum units based on the requirements and use conditions of vacuum equipment of users.

4.2 Scope of Application
As a kind of basic vacuum equipment in the field of vacuum application, the Product is widely applied in the
industries such as chemistry, food, medicine, smelting, coating and refrigerating.

4.3 Structure & Principle

The operating principle of the pump is shown in Fig. 2:

Fig. 2 Schematic Diagram of Working Principle

When the pump works, the gas in the pumped container enters into the pump chamber, the mixed gas in V, is
just enclosed without compression and expansion, with the rotation of the rotor, the top of the rotor reaches the
edge of the exhaust port, due to the pressure difference, the gas at the exhaust port of the pump will diffuse into
the space to be pumped away by the backing pump. With the continuous operation of the rotor, more gases are
sent to the exhaust port to be pumped away by the backing pump, above is the volumetric action principle of
the pump; because the pump works in the case of very low inlet pressure, and the rotor speed of the pump is
as high as 3,000r/min, and the linear velocity of the rotor surface is close to the speed of the molecular thermal
movement, the gases colliding with the rotor are carried by the rotor to the exhaust port where the pressure is
high, and then pumped away by the backing pump, this is the molecular action principle of the pump. This is
the molecular action principle of the pump; the combined effect of the two principles prompts this type of pump
to have a large and smooth pumping speed in the interval of 1.3x10°~1.3Pa.

o



YALUE |50 0

GY

5. Technical Parameters
5.1 The technical parameters are as shown in Table 1

Item VBP100i VBP300Si VBP300i VBP600i VBP1000i | VBP1200i | VBP1800i | VBP2400i
Pumping rate | m*h 160 300 400 600 1200 1500 1800 2600
Ultimate -
pressire Pa 3.0x10°
Max. allowed
differential Pa 8.0x10° 4x10° 8.0x10° 6.0x10° 4.3x10°
pressure
Backing pump | VRD-30/48 | VRD-65/90 |VRD-90/VSV-100 VRD-300/VSV-300
Power supply* / 3-phase
Power kW 0.37 | 1.1 | 1.5 1.5 3 4
Rated speed rpm 3000 6000 3000 4200
Cooling mode / Air cooling | Standard: Air cooling (Customizable water cooling)
Qil viscosity / 100
0.5 (gear end) 1.15 (gear end)
Oil capacity L 0.5 (gear end)
0.25 (motor end) 0.65 (motor end)
Air inlet mm VG50 DN80 DN80 DN100 DN100 DN160 DN160 DN160
Air outlet mm VF50 DN80 DN63 DN63 DN63 DN100 DN100 DN100
Ambient temp. | °C 5~40
Noise dB <62 <62 <63 <63 <65 <65 <65 <65
Weight kg 25 29 90 102 113 218 235 235
Rimensions | mm | 576x212x160|681x212x165 | 668x284x215 | 770x284x215 | 770x284x215| 962x385x276 (1021x385x276(1021x385x276
*The actual voltage to be used should be confirmed with our sales department or local distributor.
Table 1 Technical Parameters
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Fig. 3 Flow Rate
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6. Installation & Wiring

6.1 Installation Dimensions
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Model L W H H' H" A D DO D1 n C h a
VBP100i 576 | 212 160 160 / 164 50 100 116 4 M8 12 90°
VBP300Si 681 212 160 165 / 214 83 125 145 8 M8 12 45°
VBP300i 668 | 283.5 | 210 215 232 232 83 125 145 8 M8 16 45°
VBP600i/1000i 770 | 2835 | 210 215 232 267 100 145 165 8 M8 16 45°
VBP1200i 962 | 3845 | 268 276 | 2925 | 3425 | 150 200 225 8 M10 16 45°
VBP1800i/VBP2400i | 1021 | 384.5 | 268 276 | 2925 | 372 150 200 225 8 M10 16 45°
Model d3 b D2 D' DO | DT’ n' c' h' a' F G n" c" h"
VBP100i 70 5 64 50 | 100 / / M8 | 12 | 90° | 82 | 118 4 M8 12
VBP300Si / / 90 83 | 125 | 145 8 M8 | 12 | 45° | 184 | 132 4 M8 14
VBP300i / / 90 70 | 110 | 130 4 M8 | 16 | 90° | 126 | 184 4 M8 | 22
VBP600i/1000i / / 110 | 70 | 110 | 130 4 M8 | 16 | 90° | 196 | 184 4 M8 | 22
VBP1200i / / 160 | 100 | 145 | 165 8 M8 | 16 | 45° | 255 | 250 4 M8 | 23
VBP1800i/VBP2400i | / / 160 | 100 | 145 | 165 8 M8 | 16 | 45° | 315 | 250 4 | M12| 23

Fig. 4 Dimension Drawing of VBP i Series Roots Pump
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6.2 Handling

Please handle the Product with care, for any negligence may lead to damages of the Product.

A Warning

Do not relocate the Pump until it is stopped and powered off.

A Warning

Check for oil leakage to prevent operators from slipping due to leaked oil.

A Notice

The Pump must be hoisted through the lifting bolts on it.

6.3 Installation

A Notice

Install the pump in well-ventilated places where installation, maintenance, dismantling, and wiring
can be easily done.

A Warning

Avoid using the pump near explosives and inflammable materials to prevent explosion or fire
hazards.

A Warning

Keep obstacles away from the motor to prevent scalding or fire hazards due to abnormal
temperature rise.

A Notice

Install the pump in clean places. Use anti-dust devices as required on the air inlet.
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A Notice

The pump footing can be placed horizontally on the ground or connected through bolts when
connecting to the vacuum system.

A Notice

Install the pump stably and firmly within a horizontal degree of 10° to prevent pump vibration,
increased noise, and damage.

A Notice

Use the pump in places with ambient temperatures of 5-40°C and moisture not exceeding 85%.
Increase the ambient temperature properly if it is below 5°C to prevent oil viscosity increase and
startup difficulty.

6.4 Power Supply & Rotation Direction
A Warning

Use a power supply consistent with the product's marked power supply. Certified electricians
should connect the power supply correctly according to technical standards and wiring regulations.
Measure the phase sequence of the incoming power supply clockwise for 3-phase motors and
connect them accordingly.

L1 (1%) Grounding
(4#)

L2 (2#)

L3 (3#)

Wiring of motor plug Xp1

Fig. 5 Wiring of 3-phase Motor

Definition of 3-phase power cable:

1. Phase Aline: Also known as Line L1 or Line U;
2. Phase B line: Also known as Line L2 or Line V;
3. Phase C line: Also known as Line L3 or Line W;
4. Grounding line: Also known as Line PE.
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