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1. Safety and compliance

1.1 Definition of Warnings and Cautions

NOTICE:

For safe operation from the start, read these instructions carefully before you install
or commission the equipment and keep them safe for future use.

Read all the safety instructions in this section and the rest of this manual carefully
and make sure that you obey these instructions. The equipment must only be
operated and maintained by trained personnel in the proper condition and as
described in this instruction manual.

Obey local and state requirements and regulations. If you have any questions about
safety, operation or maintenance of the device, please contact our nearest subsidiary.

Important safety information is highlighted as warning and caution instructions. Obey
these instructions.

WARNING:
A If you do not obey a warning, there is a risk of injury or death. Different symbols are
used according to the type of hazard.

CAUTION:
A If you do not obey a caution, there is a risk of minor injury, damage to equipment,
related equipment or process.

NOTICE:
0 Information about properties or instructions for an action which, if ignored, will
cause damage to the pump or the system.

We reserve the right to change the design and the stated data. The illustrations are not
binding.

Keep the instructions for future use.

A65201880_AA Page 7 03/2021 - ©Edwards Limited



A65201880_ AA - Safety and compliance

1.2 Safety symbols

The safety symbols on the products show the areas where care and attention is
necessary.

The safety symbols that follow are used on the product or in the product
documentation.

Warning/Caution

An appropriate safety instruction must be followed or caution to a po-
tential hazard exists.

Warning - Heavy object
Identifies a possible hazard from a heavy object.

Warning - Dangerous voltage
Identifies possible hazards from dangerous voltages.

Warning - Hot surfaces
Identifies a potential hazard from a hot surface.

Warning - Use protective equipment
Use appropriate protective equipment for the task.

Warning - Risk of explosion
There is a risk of explosion when you do the task.

B> Se B B B P
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2. Introduction

2.1 Scope and definitions

This manual provides installation, operation and maintenance instructions for the RV3,
RV5, RV8 and RV12 Rotary Vane Pumps. The pump must be used as specified in this
manual.

The units used throughout this manual conform to the Sl international system of units of
measurement.

2.2 ATEX directive implications

@ INI3GExhIIBT4 Gc

INTERNAL ATMOSPHERES ONLY

Tech File Ref: TCF 218

This equipment is designed to meet the requirements of Group Il Category 3 equipment
in accordance with Directive 2014/34/EU of the European Parliament and the Council of
26th February 2014 on the approximation of the laws of the Member States concerning
equipment and protective systems intended for use in potentially explosive
atmospheres. (The ATEX Directive).

The ATEX Category 3 applies in respect of potential ignition sources internal to the
equipment. An ATEX Category has not been assigned in respect of potential ignition
sources on the outside of the equipment as the equipment has not been designed for
use where there is an external potentially explosive atmosphere. There is no potential
source of ignition within the pump during normal operation but there may be potential
sources of ignition under conditions of predictable and rare malfunction as defined in
the Directive.

There is no potential source of ignition within the pump during normal operation but
there may be potential sources of ignition under conditions of predictable and rare
malfunction as defined in the Directive. Accordingly, although the pump is designed to
pump flammable materials and mixtures, operating procedures should ensure that
under all normal and reasonably predictable conditions, these materials and mixtures
are not within explosive limits. Category 3 is considered appropriate for the avoidance of
ignition in the case of a rare malfunction which allows flammable materials or mixtures
to pass through the pump while within their explosive limits.

When flammable or pyrophoric materials are present within the equipment:

= Do not allow air to enter the equipment.
* Ensure that the system is leak tight.

For further information, please contact us: refer to our website
www.edwardsvacuum.com for details of your nearest company.
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Figure 1 The RV pump
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1. Lifting handle* 2. NW25 inlet-port
3. Gas-ballast control 4. Qil filler-plug
5. NW25 outlet-port 6. Qil-level sight-glass
7. Oil drain-plug 8. Rubber feet (4 off)
9. Mode selector 10. On-off switcht
11. Motor fan-cover 12. Correct direction of rotation
13. Voltage indicator 14. Electrical inlet-connector

* RV3 and RV5 pumps only, a lifting bracket is fitted to RV8 and RV12 pumps.
1 Single -phase pumps only.
Note:

Single-phase RV3/RV5 pump shown.

2.3 Description

The RV rotary vane pump is shown in Figure: The RV pump. Refer to Figure: The RV pump
for item numbers in brackets in the following descriptions. The RV pumps are two-stage,
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oil-sealed, sliding-vane vacuum pumps. The pump has NW25 inlet (4) and outlet (7)
ports, a gas-ballast control (5) and a mode selector (11). When the pump is switched off,
an inlet-valve seals the inlet and prevents the suck-back of air and oil into the vacuum
system.

The RV3 and RV5 pumps have a retractable lifting handle (3). The RV8 and the RV12
pumps are fitted with a lifting bracket for use with suitable lifting equipment.

An oil-pump delivers pressurised oil to the vacuum pumping mechanism in the RV
pump. The oil level and condition can be inspected in the oil-box through a sight-glass
(8). Two ail filler-plugs (6) and an oil drain-plug (9) are provided on the oil-box.

The pump mechanism is driven directly by a single-phase or three-phase electric motor
through a flexible motor-coupling. The motor is totally enclosed and is cooled by the
motor cooling-fan which directs air along the motor fins. The pumps are cooled by an
additional fan attached to the motor-coupling.

Single-phase motors are fitted with an on/off switch (12) and a thermal overload device.
When the motor is too hot, the thermal overload device switches off the pump. The
thermal overload device has an automatic reset; when the motor cools down, the device
resets and (unless suitable control equipment has been incorporated which must be
manually reset: see Connect the pump to the electrical supply on page 28 and Connect
the pump to the local electrical supply on page 30), the motor will restart.

As of the end of 2009 improved motors have been fitted to RV pumps. These motors
benefit from being fitted with an aluminium terminal box and externally accessible
voltage change-over switches. The introduction of these motors has resulted in the
range of motors covering all voltage and frequency conditions being reduced from four
variants to two. All motors are interchangeable and pump performance is not affected.

The pump is mounted on a base plate on rubber feet (10). Details of suitable vibration
isolators and other accessories are provided in Service and spares on page 50.

Refer to PFPE-prepared RV pumps refer to PFPE-prepared RV pumps on page 56 for
additional information if the pump is PFPE-prepared.

2.4 Performance modes and controls

The pump has two controls: the mode selector (11) and the gas-ballast control (5). Six
possible combinations of these controls allow for a wide choice of operating
characteristics to optimise the performance of the pump for a given application.

2.4.1 Mode selector

The mode selector has two positions, refer to How to use the pump controls on page 35
to select these positions. Throughout the rest of this manual, the following convention is
used:

* The High Vacuum mode is specified by the é symbol.

* The High Throughput mode is specified by the é symbol.
With the mode selector set to High Vacuum mode 6, pressurised oil is fed to the low

vacuum stage only. In this mode of operation, the pump provides the best possible
ultimate vacuum.
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With the mode selector set to High Throughput mode ¢, pressurised oil is fed to the
high vacuum and low vacuum stages. In this mode of operation, the pump can sustain
long-term high inlet pressures.

2.4.2 Gas-ballast control
To pump high vapour loads, gas-ballast is delivered into the pump to prevent

condensation of the vapour carried by the pumped gases.

Air can be introduced to the low vacuum stage through the gas-ballast valve.
Alternatively, an inert gas such as nitrogen can be supplied through a suitable external
valve.

The gas-ballast control has three positions:

* Closed (position ‘0’)
= Low flow (position ‘')
* High flow (position ‘II)

2.5 Construction

The pump-shafts and rotors are made of high-grade cast-iron. The pump-body and oil-
box are made from cast-aluminium. All surfaces of the pump which are exposed to the
pumped gases are free from copper, zinc and cadmium.

Other materials of construction include fluorocarbon elastomer, nitrile, silicon,
chemically-resistant polymers, nickel and stainless steel.
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3. Technical data

3.1 Operating and storage conditions

Table 1 Operating and storage conditions

Parameter Reference data
Ambient temperature range (operation) +12 to +40 °C
Ambient temperature range (storage) —-30to+70°C
Normal surface temperature of the pump-body* +50to +70 °C
Maximum humidity (operation) 90% RH
Maximum altitude (operation) 2000 m
Pollution degree 2
Installation category Il

Area of use Indoor use

* At ultimate vacuum, with ambient temperature of 20 °C.
3.2 Performance

3.2.1 General

Note:

In Table: General performance data and Table: Performance data- High Vacuum mode,
total pressures have been measured by a capacitance diaphragm gauge on a vacuum
chamber without a cold trap, as specified by Pneurop Standard 6602 (1979).

Table 2 General performance data

Parameter Reference data

RV3 RV5 RV8 RV12
High Vacuum mode & performance See Table: Performance data- High Vacuum mode
High Throughput mode & performance See Table: Performance data- High throughput mode
Suckback protection 1x 105 mbarls?, 1x103Pals?
Maximum initial pressure rise with no 1 x 101 mbar, 10 Pa

gas-ballast flow

Maximum displacement: m3 h'1

50 Hz electrical supply 3.7 5.8 9.7 14.2

60 Hz electrical supply 4.5 7.0 11.7 17.0

Maximum pumping speed (Pneurop 6602, 1979): m3 h1

50 Hz electrical supply 33 5.1 8.5 12.0
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Parameter Reference data
RV3 RV5 RV8 RV12
60 Hz electrical supply 3.9 6.2 10.0 14.2
Maximum permitted inlet pressure and gas-ballast inlet pressure
bar gauge 0.5 0.5 0.5 0.5
Pa 1.5x10° 1.5x 10° 1.5x10° 1.5x10°
Maximum permitted outlet pressure
bar gauge 0.2 0.2 0.2 0.2
Pa 0.2x10° 0.2x10° 0.2x10° 0.2x10°
Table 3 Performance data - High vacuum mode - 1
HIGH VACUUM MODE ¢
Parameter Units RV3 RV5
1-phase 3-phase 1-phase 3-phase
Gas-ballast control closed (position ‘0’)
Ultimate total pressure mbar 2x103 2x103
Pa 2x 101 2x 10
Gas-ballast control low flow (position ‘')
Ultimate total pressure mbar 3x 1072 3x 102
Pa 3 3
Gas-ballast flow I min-1 5 5
Maximum water vapour
pumping rate kg h'l 0.06 0.04 0.06 0.04
Maximum water vapour in- | mbar 27 18 16 11
let pressure
Pa 2.7x103 1.8x 103 1.6x 103 1.1x103
Gas-ballast control high flow (position ‘1I)
Ultimate total pressure mbar 1.2x101 1x101
Pa 1.2 x 101 1x10?
Gas-ballast flow | min-1 14 14
Maximum water vapour
pumping rate kg h'l 0.22 0.12 0.22 0.12
Maximum water vapour in- | mpar 80 54 50 32
let pressure
Pa 8 x 103 5.4 x 103 5x 103 3.2x103
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Table 4 Performance data - High vacuum mode - 2

HIGH VACUUM MODE é
Parameter Units RVS8 RV12
1-phase 3-phase 1-phase 3-phase

Gas-ballast control closed (position ‘0’)
Ultimate total pressure mbar 2x 103 2x103

Pa 2x 101 2x107
Gas-ballast control low flow (position ‘')
Ultimate total pressure mbar 3 x 102 3 x 102

Pa 3 3
Gas-ballast flow | min-L 5 5
Maximum water vapour pump- o 0.06 0.04 0.06 0.04
ing rate kg h | ) ' '
Maximum water vapour inlet mbar 10 7 7 5
pressure

Pa 1x103 7 x 102 7 x 102 5 x 102
Gas-ballast control high flow (position ‘1I)
Ultimate total pressure mbar 6x 102 6 x 1072

Pa 6 6
Gas-ballast flow | min-1 16 16
Maximum water vapour pump-
Maximum water vapour inlet mbar 38 34 39 28
pressure

Pa 3.8x103 | 3.4x10° 3.2x103 2.8x103

Table 5 Performance data - High throughput mode - 1
HIGH THROUGHPUT MODE ¢
Parameter Units RV3 RV5
1-phase 3-phase 1-phase 3-phase
Gas-ballast control closed (position ‘0’)
Ultimate total pressure mbar 3x 1072 3x 102
Pa 3 3
Gas-ballast control low flow (position ‘')
Ultimate total pressure mbar 6x 1072 6 x 102
Pa 6 6

A65201880_AA
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HIGH THROUGHPUT MODE ¢

Parameter Units RV3 RV5
1-phase 3-phase 1-phase 3-phase
Gas-ballast flow [ Fierd 5 5
Maximum water vapour
. kg h't 0.06 0.04 0.06 0.04
pumping rate
Maximum water vapour in- | mbar 27 18 16 11
let pressure
Pa 2.7x103 1.8 x 103 1.6 x 103 1.1x 103
Gas-ballast control high flow (position ‘1I)
Ultimate total pressure mbar 1.2x101 1x101
Pa 1.2x10? 1x 10!
Gas-ballast flow | min-1 14 14
Maximum water vapour
pumping rate kg h'l 0.22 0.12 0.22 0.12
Maximum water vapour in- | mpar 80 54 50 32
let pressure
Pa 8x103 5.4x103 5x 103 3.2x103
Table 6 Performance data - High throughput mode - 2
HIGH THROUGHPUT MODE ¢
Parameter Units RVS RV12
1-phase 3-phase 1-phase | 3-phase
Gas-ballast control closed (position ‘0’)
Ultimate total pressure mbar 3 x 102 3 x 102
Pa 3 3
Gas-ballast control low flow (position ‘')
mbar 4x102 4x102
Ultimate total pressure
Pa 4 4
Gas-ballast flow | i 5 5
Maximum water vapour pump-
. POUTPUMP™ o bt 0.06 0.04 0.06 0.04
ing rate
Maximum water vapour inlet mbar 10 7 7 5
pressure
Pa 1x 103 7 x 102 7 x 102 5 x 102
Gas-ballast control high flow (position ‘1I’)
Ultimate total pressure mbar 6 x 1072 6 x 1072
Pa 6 6
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HIGH THROUGHPUT MODE ¢
Parameter Units RVS RV12
1-phase 3-phase 1-phase 3-phase
Gas-ballast flow | min1 16 16
Maximum water vapour pump-
ing rate kg h't 0.22 0.20 0.29 0.25
Maximum water vapour inlet mbar 38 34 32 28
pressure
Pa 3.8x103 | 3.4x103 3.2x103 2.8x103
Table 7 Performance characteristics
MODE SE- GAS BALLAST CONTROL
LECTOR
POSITION Closed (position ‘0’) Low flow (position ‘I’) High flow (position ‘II’)
Ultimate total pressure Ultimate total pressure Ultimate total pressure
mbar Pa mbar Pa mbar Pa
2x103 2x101 3x1072 3 1.2x 101 (Rv3)| 1.2 x 101 (RVv3)
1.0x 101 (RV5) | 1.0 x 101 (RV5)
6 x 10-2 6.0 (RV8/12)
(RV8/12)
High Vac- | Use for the best ultimate | Maximum water vapour | Maximum water vapour pump-
uum mode pressure pumping rate ing rate
» 1-phase 3-phase | 1-phase pumps | 3-phase pumps
pumps pumps
0.06 kghl | 0.04kgh? |0.22kghl 0.12kgh1
(RV3/5/8) (RV3/5)
0.29 kg h'1 0.20 kg ht
(RV12) (RV8)
0.25 kg hl
(RV12)
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