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Technical Data DRYVAC  DV / DV S / DV C

1200-i 1200 DVR 5000-i
Nominal pumping speed m3/h

(cfm)

Max. effective pumping speed m3/h
(cfm)

Ultimate pressure mbar
(Torr)

Permissible ambient temperature °C
(°F)

Water vapour tolerance
with > 20 slm purge gas
or gas ballast mbar (Torr)
with > 40 slm purge gas
or gas ballast mbar (Torr)

Water vapour capacity kg/h

Noise level at ultimate pressure
with silencer dB(A)
with permanent exhaust line dB(A)

Power consumption at ultimate pressure kW

Cooling

Electrical connection

Phases

Nominal power at 400 V kW

Nominal current at 400 V A

Intake connection DN

Exhaust side connection DN

Protection class EN 60529 IP

Weight kg (lbs)

Dimensions (W x D x H) mm
(in.)

Cooling water connection
Threads, female G

Max. cooling water temperature °C
(°F)

Min. cooling water throughput, nominal
l/min

(US gallon/min)

Purge gas connection
(plugged connection)

1250 1250 5000
(736) (736) (2945)

1250 1250 3800
(736) (736) (2238)

5 x 10-3 5 x 10-3 5 x 10-4

(4 x 10-3) (4 x 10-3) (4 x 10-4)

+5 to +40 +5 to +50 +5 to +40
(+41 to +104) (+41 to +122) (+41 to +104)

� 60 (� 45)

� 60 (� 45) � 60 (� 45)

50 50 25

65 67 67
65 65 67

� 14 � 14 � 9.5

water/air water water/air

380-480 V, 380-480 V, 380-480 V,
50/60 Hz 50/60 Hz 50/60 Hz

3-ph. 3-ph. 3-ph.

30 30 21

62 62 35

100 ISO-K 100 ISO-K 250 ISO-K

100 ISO-K 100 ISO-K 63 ISO-K
or 50 KF

20 54 20

1400 (3091) 1400 (3091) 1200 (2646)

1370 x 677 x 1105 1370 x 677 x 1105 1370 x 677 x 1105
(53.9 x 26.7 x 43.5) (53.9 x 26.7 x 43.5) (52.8 x 26.7 x 43.5)

1/2 1/2 1/2

5 to 35 5 to 35 5 to 35
(41 to 95) (41 to 95) (41 to 95)

15.0 15.0 11.0
(4.0) (4.0) (2.9)

D10 D10 D10



Ordering Information

DRYVAC  DV / DV S / DV C
DRYVAC PLC/Touch Screen/ Frequency Purge gas Gas ballast Housing Lubricant Part No.

Software converter module module and feet LEYBONOL
(ambient air)

DV
450 no on board double 24 V valve rubber feet LVO 210 112045V15

650-r no external (rack) double 24 V valve rubber feet LVO 210 112065V05

650 no on board double 24 V valve rubber feet LVO 210 112065V15

1200 no on board (2x) double 24 V valve housing, castors,
with Profibus adjustable feet LVO 210 112120V17

DV S
450 S no on board single none rubber feet LVO 410 112045V20

650 S no on board single none rubber feet LVO 410 112065V20

650 S no on board none none base plate, castors,
adjustable feet LVO 410 112065V25

650 S-i yes on board triple none housing, castors,
adjustable feet LVO 410 112065V40

1200 S-i yes on board triple none housing, castors,
adjustable feet LVO 410 112120V40

5000 S-i yes on board triple none housing, castors,
adjustable feet LVO 410 112500V40

DV C
450 C no on board triple none rubber feet LVO 410 112045V30

650 C no on board triple none rubber feet LVO 410 112065V30

650 C-r, 200 V no external (rack) triple none rubber feet LVO 410 112065V35

650 C-r no external (rack) triple none rubber feet
with relay option board LVO 410 112065V36

650 C-i yes on board triple none housing, castors,
adjustable feet LVO 410 112065V45

DVR
5000 C-i yes on board triple none housing, castors,
Exhaust connection adjustable feet
DN 63 ISO-K LVO 410 112500V45

5000 C-i yes on board triple none housing, castors,
Exhaust connection adjustable feet
DN 50 ISO-KF LVO 410 112500V60
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Part No.

Profibus module for DRYVAC  DV / DV-r 155212V

Relay module (digital output) for DRYVAC  DV / DV-r 112005A01

Ethernet interface board for DRYVAC  DV / DV-r 112005A02

Adapter DRYVAC for
RUVAC  WH 700 112005A03
RUVAC  WS(U)/WA(U) 2001 112005A05
RUVAC  WH(U) 2500 112005A07
RUVAC  WH(U) 4400/7000 112005A10

Cooling water unit
DRYVAC  450/650 S 112005A12
DRYVAC  450/650 S-r 112005A13

Non-return valve DRYVAC, DN 63 ISO-K 1) 112005A15

Gas ballast kit DRYVAC, 24 V electro-pneumatic 112005A17

Silencer DN 63 ISO-K for DRYVAC and SCREWLINE  SP 250 119002

Serviceable silencer DN 63 ISO-K  DRYVAC for DV 450/650 and SCREWLINE  SP 250 119003V

External display (only for 650, 650-r and 1200) 155213V

Harting plug DRYVAC S-i/C-i 112005A20

Oil change kit LVO 410 for
DRYVAC  DV 450 S EK110002905 (1x)
DRYVAC  DV 650 S EK110002905 (1x)
DRYVAC  DV 1200 S-i EK110002905 (2x)
DRYVAC  DVR 5000 C-i EK110002905 (2x)

1) Already integrated in all -i/C-i versions

Ordering Information

Accessories
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Only available for purchase 
in North and South America

Applications for CHEMROVAC Pumps

■ ■ ■ ■ ■

■ ■ ■ ■ ■

■ ■ ■ ■ ■

■ ■ ■ ■ ■

Pharmaceuticals

Fine chemicals

Flavours and fragances

Fatty acids
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TR
V 4
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Typical Application
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General

The CHEMROVAC TRV pumps are not
designed to the European ATEX direc-
tive (94/9/EC). They can therefore not
be installed in Europe into flame proof 

environments or be used to pump
flammable materials.
This has always to be considered if
you want to export these pumps into 

Operating Principle

The CHEMROVAC TRV pumps are 
4-stage roots pumps. Each stage con-
sists of two rotors rotating in opposite
directions inside a casing (pumping
chamber) and having slight clearances
against the inside wall surface of the
casing and also between the rotors. In
the sequence from (1) to (4) in the figu-
res on this and the following page
each phase of rotor rotation is shown.
The light area in the figure shows inlet
pressure regions of a stage whereas
the slash area shows discharge pres-
sure regions. The pumping principle of
this pump is explained below, using a

circulating flow of A-B-C-S-A, and in
the part of A-B-C the internal com-
pression heat is continuously dissipat-
ed. By this a high-efficiency and a high
pressure ratio are obtained. 

cold wall type back flow mechanism,
referring to left rotor in each figure.

As described above, compression
takes place using the properly cooled
gas of the same pressure as the
discharge pressure, and therefore, the
temperature rise inside the case is
kept low. That means, gas discharged
out of the discharge port A is cooled
by the cold wall B, and a portion of
this cooled gas is injected as a back
flow cooling medium via the port C
into the moving volume S for back flow
compression. Therefore, the gas has a

Fig. 1
This figure shows a condition just before the rotor
catches the gas of the inlet pressure region into
the moving volume S.

Europe or install it in accordance to
European directives and legal require-
ments.
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Advantages to the User

- Oil-free compression

- Reliable separation between swept
volume and gear box side (avoiding
of oil back streaming)

- Motor not on gear box side, no oil
leaking by motor shaft

- Safe separation of motor and gear
box area by additional shaft seal
purge

- Materials of construction suitable for
most chemicals to be pumped

- Flat speed curve from atmosphere
to 10 mbar (7.5 Torr)

- Good liquid handling because of
vertical orientation

- Easy access of swept volume for
cleaning

- Easy to equip with local certified
flame proof motor

- Nearly no electrical control for stan-
dard operation needed

Typical Applications

- Distillation

- Drying

- Freeze drying

- Degassing

- Central house vacuum

- Crystallisation

- Evaporation

Accessories

As standard accessory an exhaust
silencer is available for each pump.

The pumps can be combined with
mechanical roots blowers to increase
pumping speed and to achieve lower
ultimate pressure.

CHEMROVAC TRV pumps can also be
the basic part of a bespoken system
that complies to special process re-
quirements to customer’s needs.

Supplied Equipment

The basic pump CHEMROVAC TRV is
a pump without a motor. A suitable
motor complying with the local regula-
tions will normally be mounted by
Oerlikon Leybold Vacuum.
In this case the CHEMROVAC TRV is
supplied ready for installation and
connection.

In some cases the motor will be deliv-
ered and mounted by the end-user. In
this case the user is responsible for
correct selection and safe mounting of
the motor. OLV will not take over any
responsibility for the motor and motor
mounting in such a case.

The electrical connections to the pump
must be provided by suitably trained
staff of the customer.

The basic CHEMROVAC TRV pump is
delivered with:

- Nitrogen shaft seal purge unit

- The required amount of gear oil (is
supplied separately)

- 2 crane eyes for transporting the
pump

- Operating Instructions

Fig. 2
In this figure, the rotor has completely caught the
gas of the inlet pressure region into the moving
volume S. Gas which is already discharged out at
exit port A is properly cooled by the cold outside
wall of the gas path B. One part of this gas flows
back through the port C into the  moving volume
S. The other part of the cooled exhausted gas is
flowing into the next stage of the pump.

Fig. 3
As the rotor rotates further, the gas which has
been cooled properly by the cold wall B flows suf-
ficiently into the S cavity; the pressure in the
chamber S is approaching the discharge pressure.

Fig. 4
In this condition the pressure in the moving vol-
ume portion S is approximately equal to the dis-
charge pressure, and the discharge port A and the
cavity S are just before opening to each other.

Moreover, because the casing enclos-
ing the rotors is not cooled directly, the
clearances between the rotor and the
casing is not reduced due to heat con-
traction, reducing the possibility of
contact between both.

In some cases condensable gas can
condense in the different stages ac-
cording to its vapor pressure.
Condensate either condensed in the
pump or as liquid carry over from the

process will flow down with the gas
stream and discharged to atmosphere
in an exhaust drain tank. 

The exhaust drain tank is mounted at
the exhaust of the last pump stage. It
is located either below the exhaust
cooler (large pumps) or pump outlet
flange (small pumps). It collects liquid
condensed from the pump or the
exhaust cooler.

The larger pumps are equipped with a
water cooled exhaust cooler as stan-
dard. The cooler is designed as shell
and tube cooler. This reduces the ex-
haust gas temperature to an accept-
able limit. Also vapors from the ex-
haust gas stream are partially con-
densed. Condensed liquid is drained
into the exhaust drain tank below the
condenser.
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CHEMROVAC  TRV 404 to 410

CHEMROVAC  TRV 404 (left) and TRV 410 (right)
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Pumping speed curves for the CHEMROVAC TRV at 50 Hz

Products

Pumping speed curves for the CHEMROVAC TRV at 60 Hz
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Dimensional drawing of the CHEMROVAC TRV 404 and 405

Dimensional drawing of the CHEMROVAC TRV 406 to 410

Type A B 1 B 2 C D E F 1 F 2

TRV 406 mm 500 460 665 1295 910 555 235 265
in. 19.69 18.11 26.18 50.98 35.83 21.85 9.25 10.43

TRV 408 mm 700 600 860 1565 1115 635 300 345
in. 27.56 23.62 33.86 61.61 43.90 25.00 11.81 13.58

TRV 410 mm 700 600 860 1735 1115 740 300 345
in. 27.56 23.62 33.86 68.31 43.90 29.13 11.81 13.58

Type A 1 A 2 B 1 B 2 C D E F 1 F 2

TRV 404 mm 500 570 420 570 1025 345 400 220 250
in. 19.69 22.44 16.54 22.44 40.35 13.58 17.75 8.66 9.84

TRV 405 mm 500 570 460 665 1200 370 475 235 285
in. 19.69 22.44 18.11 26.18 47.24 14.57 18.70 9.25 11.22
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Technical Data

Max. pumping speed (+/- 10%)

60 Hz m3 x h-1 (cfm)

50 Hz m3 x h-1 (cfm)

Ultimate total pressure, abs.

60 Hz mbar (Torr)

50 Hz mbar (Torr)

Max. permissible exhaust 

back pressure, abs. mbar (Torr)

Max. permissible inlet pressure, abs. mbar

(Torr)

Max. permissible inlet temperature °C (°F)

Permissible ambient temperature

for constant operation 1) °C

(°F)

Max. relative ambient moisture %

Max. permissible installation height m

(ft)

Noise level with silencer 

at ultimate (± 3 dB(A))

60 Hz dB(A)

50 Hz dB(A)

Process flange size

inlet ANSI / lb ff

outlet ANSI / lb ff

Cooling water flange size

inlet Rc

outlet Rc

Shaft seal purge gas connection Rc

Recommended shaft seal purge flow

gear side l/min (gallon/min)

motor side l/min (gallon/min)

Type of gas, shaft seal purge

Supply pressure, shaft seal purge

bar / psi abs.

Dew point of supply gas °C (°F)

Maximum particle size in gas µm

Weight without motor kg (lbs)

Assumed weight with motor kg (lbs)

1) If you operate the pump in an ambient temperature between -20 and +5 °C (-4 to +41 °F) we recommend that you leave the pump constantly operating 
and only shut down the pump for maintenance purposes. The pump must be pre-warmed if you want to start it in an ambient temperature range between 
-20 and +5 °C (-4 to +41 °F).

75 (44) 138 (81) 228 (134) 354 (208) 546 (321)

60 (36) 120 (71) 192 (113) 288 (170) 438 (258)

1.0 (0.75) 0.7 (0.53) 0.5 (0.38) 0.7 (0.53) 0.5 (0.38)

1.8 (1.35) 0.9 (0.68) 0.7 (0.53) 0.9 (0.68) 0.8 (0.60)

1200 (900) 1200 (900) 1200 (900) 1200 (900) 1200 (900)

1050 1050 1050 1050 1050

(788) (788) (788) (788) (788)

50 (122) 50 (122) 50 (122) 50 (122) 50 (122)

-20 to +40 -20 to +40 -20 to +40 -20 to +40 -20 to +40

(-4 to +104) (-4 to +104) (-4 to +104) (-4 to +104) (-4 to +104)

up to 90 up to 90 up to 90 up to 90 up to 90

up to 1000 up to 1000 up to 1000 up to 1000 up to 1000

(up to 3280) (up to 3280) (up to 3280) (up to 3280) (up to 3280)

76 79 81 81 82

73 75 77 78 79

1 1/2" / 125 2" / 125 2 1/2" / 125 3" / 125 4" / 125

1 1/2" / 125 1 1/2" / 125 2 1/2" / 150 2 1/2" / 150 2 1/2" / 150

1/2" 1/2" 1/2" 1/2" 1/2"

1/2" 1/2" 1/2" 1/2" 1/2"

3/8" 3/8" 3/8" 3/8" 3/8"

3.0 (0.8) 5.0 (1.3) 5.0 (1.3) 6.0 (1.6) 6.0 (1.6)

0,5 (0.15) 1.0 (0.3) 1.0 (0.3) 2.0 (0.6) 2.0 (0.6)

Nitrogen Nitrogen Nitrogen Nitrogen Nitrogen

2 / 29 2 / 29 2 / 29 2 / 29 2 / 29

-15 (+5) -15 (+5) -15 (+5) -15 (+5) -15 (+5)

3 3 3 3 3

180 (397) 235 (520) 280 (617) 535 (1180) 590 (1300)

235 (520) 319 (705) 396 (875) 708 (1560) 816 (1800)

CHEMROVAC

TRV 404 TRV 405 TRV 406 TRV 408 TRV 410
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Additional Technical Data

Motor flame proof protection

Start-up method

Voltage V

Installed power
60 Hz kW (HP)
50 Hz kW (HP)

Absorbed power at ultimate pressure
60 Hz kW (HP)
50 Hz kW (HP)

Motor frame size NEMA
IEC

No. of phases

No. of poles

Motor frequency Hz

Operating frequency Hz

Nominal revolution 1/min

Cooling 

Minimum cooling water consumption
(at 25 °C (77 °F) inlet temperature)

60 Hz l/min (gallon/min)
50 Hz l/min (gallon/min)

Cooling water temperature °C (°F)
°C (°F)

Cooling water supply pressure, abs. bar
(psi)

Lubrication bearing
motor side (grease) ml
gear side (oil)

Oil type for gear box

Volume gear box oil l (gallon)

to local standards, e.g. class 1, division 1, C&D, or Ex d IIB

direct on line or via frequency converter

depending on local requirements

3.7 (5.0) 5.5 (7.5) 7.5 (10.0) 15.0 (20.0) 18.5 (25.0)
3.7 (5.0) 5.5 (7.5) 7.5 (10.0) 15.0 (20.0) 18.5 (25.0)

2.1 (2.8) 3.3 (4.4) 4.8 (6.4) 9.0 (12.1) 12.5 (16.8)
1.8 (2.4) 3.0 (4.0) 4.1 (5.5) 7.0 (9.4) 10.0 (13.4)

184TC 213TC 215TC 256TC 284TSC
112 M 132 S 132 S 160 M 160 L

3 3 3 3 3

2 2 2 2 2

50 or 60, depending on local conditions

26 to 60

3000 or 3600, depending on motor frequency

water, direct without temperature control valve

5.0 (1.3) 7.0 (1.9) 10.0 (2.7) 20.0 (5.3) 28.0 (7.4)
5.0 (1.3) 7.0 (1.9) 10.0 (2.7) 20.0 (5.3) 28.0 (7.4)

+10 to +35 +10 to +35 +10 to +35 +10 to +35 +10 to +35
(+50 to +95) (+50 to +95) (+50 to +95) (+50 to +95) (+50 to +95)

3 to 7 3 to 7 3 to 7 3 to 7 3 to 7
(44 to 102) (44 to 102) (44 to 102) (44 to 102) (44 to 102)

100 200 200 260 260
depends on oil capacity

LVO 130 LVO 130 LVO 130 LVO 130 LVO 130

1.0 (0.3) 1.0 (0.3) 1.0 (0.3) 4.0 (1.1) 4.0 (1.1)

CHEMROVAC

TRV 404 TRV 405 TRV 406 TRV 408 TRV 410

Ordering Information

Dry vacuum pump

for chemical and pharmaceutical application

CHEMROVAC TRV (without motor)

CHEMROVAC TRV

(with NEMA motor Class 1,

Div. 1, Group C & D, 406/460 V, 60 Hz)

Accessories

Exhaust silencer, filled with mineral wool

Part No. Part No. Part No. Part No. Part No.

134 101 134 102 134 103 134 104 134 105

134 201 V 134 202 V 134 203 V 134 204 V 134 205 V

134 121 134 121 134 122 134 122 134 122

CHEMROVAC

TRV 404 TRV 405 TRV 406 TRV 408 TRV 410
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