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Metran-500 Vozdukh Series 

Pneumatic Pressure Calibrators

Operating fluid  air

Ranges for setting and generating

- gage pressure

               0.02…25 to 40...1000 kPa;

- gage pressure relative to bearing

pressure 300 Pa (differential pressure)

              0.005…40 kPa

 Accuracy Class

              0.01; 0.015; 0.02

Life time  8 years minimum

Added to the State Register of measuring instru

ments (numbers of State Register, certificates,

OKP and Specifications codes  see Table 3)

Attention! Metran500 Vozdukh Series pressure 

calibrators can completely replace Vozdukh 

Series pressure controllers and be used in lieu 

of deadweight testers!

  Metran500 Vozdukh Series Pneumatic Pressure 
Calibrators are designed for precise generation of gage 
pressure and vacuum units.
  These instruments are used as reference standards 
for verification, calibration, adjustment and graduation of:
- high precision pressure, differential pressure, vacuum and 

gage-vacuum transmitters of type Rosemount 3051С, 
3051S, EJA, Metran and other pressure instruments;

- deadweight testers, micropressure gages, standard 
pressure gages, pressure calibrators and other pressure 
standards.

  Main advantages:
- wide range of pressure generation;
- capability of low gage pressure generation;
- high accuracy of pressure generation over the entire range;
- automatic pressure generation after loading.

www.metran.ru General: т. +7 (351) 24-24-444; info@metran.ru
Сustomer Support Center: +7 (351) 24-24-000; support@metran.ru
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DESIGN AND OPERATING PRINCIPLE

 Design

 The pneumatic pressure calibrator/controller consists of 
the following main components: 
- piston system (includes a piston 1 made in the form of a ball or 

conical frustum, and a nozzle 2);
- receptacle (hitch) 7 with weights 8, which is placed on the piston 1;
- housing 3; 
- pneumatic volumes 4, 5 (ensure dynamic stability of the calibrator 

(controller)); 
- twocascade regulator 6 of pressure and flow (isolates the output 

pressure from supply pressure fluctuations and ensures high 
repeatability of output pressure values); 

- supply pressure regulator 9 (consists of a reductor and a pressure 
gage (vacuum gage), it sets and controls supply air pressure of 
the calibrator (controller)).

 Operating Principle

 Air under pressure is sequentially supplied into the supply 
pressure regulator 9, the twocascade regulator of pressure and flow 
6, the pneumatic volume 5 and then into the space,which is located 
under the piston and formed by the housing 3,the nozzle 2, and the 
piston 1.

Fig. 1. Design and operating principle.

 The piston placed on the nozzle with the hitch 7 and weights 
8 begins moving (up or down) under the force of generated pres-
sure, and the piston system is self-balanced in a certain position 
towards the nozzle due to balance of forces applied to the piston. 
Gravity force applied to the piston is completely compensated by 
the reactive force and static pressure in the space under the piston 
(the reactive force is the force that appears due to interaction of the 
piston and the airflow in the clearance between the piston and the 
nozzle).
 In doing so, the precise pressure is generated in the 
calibrator and it can be expressed by the approximation formula:

Рout = mg/F,
where m - total weight of piston, hitch and weights;
 g - gravity;
 F - geometric area of the nozzle.
 From the operating principle it follows that a customer 
should specify gravity accurate to 45 decimals, e.g., g= 9.81440m/c2, 
to provide high accuracy of pressure generation.

PRESSURE GENERATION SYSTEM

 Pistons, i.e. conical rotation bodies, mass of which is 
adjusted with regard to nonlinear characteristic of the effective 
area and the value of specified acceleration g (Fig.2), are the main 
elements for pressure generation.
 To generate low pressures, the pistons should be of low 
weight. Due to this fact the pistons are made in the form of trapezoi-
dal cones, and not a ball.
 Standard supply of Metran-505 Vozdukh calibrators in-
cludes pistons without rod, pistons with rod, piston М with 400М 
hitch, piston B with 1000B hitch and set of weights that provide 
generation of pressure in range of 0.02 to 25 kPa.
 Pistons without rod provide pressure of 20, 31.5, 40, 45, 
50, 60, 63, 80, 100, 125, 160, 200, 250 Pa (without placing weights 
on them); pistons with rod without weights provide pressure of 
300, 315, 360 Pa, and weights with pressure rating of 5, 10, 20, 20, 
50 Pa can be placed on the rod. Piston М with 400М hitch provides 
pressure of 0.4 kPa, and weights of 5 to 500 Pa can be placed on it. 
Piston B with 1000B hitch provides pressure of 1 kPa up to 25 kPa, 
and weights of 5 to 5000 Pa can be placed on it (for model Metran-
505-Vozhukh-25). Piston B with 1000B hitch provides pressure of 
1 kPa up to 40 kPa, and weights of 5 to 10000 Pa can be placed on 
it (for model Metran-505-Vozhukh-40).

Fig.2. Metran-505 Vozdukh Pistons and Hitches.
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 Metran-504 Vozdukh Pressure Calibrator

 The piston, which is a pyroceram ball, is the main compo-
nent for pressure generation in these calibrators. The hitch 7 (Fig.1) 
is placed on this piston and together with the piston generates 
pressure of 3 kPa (Metran-504 Vozdukh-I), 40 kPa (Metran-504 
Vozdukh-II) and 600 Pa (Metran-504 Vozdukh-III). Set of weights is 
used to generate pressure up to 400 kPa (Metran-504 Vozdukh-I), up 
to 1000 kPa(Metran-504 Vozdukh-II) and up to 63 kPa (Metran-504 
Vozdukh-III). Standard set of weights includes weightsof rating up to 
100 kPa (Metran504 VozdukhI) and up to 200 kPa(Metran504 Voz-
dukhII), and they provide discreteness of 250 Pa. Mass of weights is 
considerably decreased in Metran-504 Vozdukh-II calibrator owing 
to use of a ball with diameter of 18mm in Metran504 VozdukhI and 
a ball with diameter of 11 mmin  Metran504 Vozdukh-II.

Fig.3. Metran-504 Vozdukh Pistons and Hitches.

UNIQUE FEATURES OF DESIGN AND APPLICATION

METRAN-505 VOZDUKH PRESSURE CALIBRATOR

 Metran-505 Vozdukh has an air control valve providing 
the switching of gage pressure supply out of calibrator's outlet 
into "+" (positive) and/or "-" (negative) volumes of the transmitter 
under test (e.g., DIV/DV transmitter).
 Metran-505 Vozdukh Calibrator has two versions:
 Version I (Metran-505 Vozdukh - I).

 The calibrator consists of two blocks for pressure gen- 
eration; principal and bearing blocks. The principal block provides 
generation of pressure Р1 within the entire range of pressure 
setting. The bearing block known as the block of bearing pressure 
(Support Block) generates only one pressure value Р2=300 Pa. 
Both blocks generate differential pressure DР=Р1- Р2=Р1-300 
(Pa). Such system is recommended for calibration of low-limit 
differential pressure transmitters (Fig.4).
 Pressure of 300 Pa is generated in the Support Block with 
the help of the piston, and the piston with rod of 300 Pa is placed on 
the nozzle in the principal block, i.e. differential pressure is DР=0. 
The output value, corresponding to lower range value of output 
signal, i.e. 0 or 4 mA, depending on DUT's output range, is set with 

the 'zero' adjuster of the transmitter under test. Then one should 
place the weights marked with pressure rating (hereinafter - rating) 
of 5, 10, 20, 20 and 50 Pa, which create the required differential 
pressure (Р1-Р2) up to 100 Pa at transmitter's outlet, on the piston 
with the rod. Such system provides the discreteness of pressure 
setting (5 Pa) and enables it to reduce the effect of atmospheric 
pressure fluctuations during calibration of low-limit transmitters. 
Small and large hitches are used at generating differential pressure 
over 100 Pa (refer to description of pressure generation system). It 
is recommended to switch the Support Block off when calibrating 
transmitters with a range over 4 kPa. In doing so the operation of 
Metran-505 Vozdukh-I Calibrator is similar to the operation of 
Metran-505 Vozdukh-II Calibrator (Fig. 5).

 When calibrating low-limit gage/gage-vacuum/vacuum 
transmitters, where pressure can be supplied into both volumes,  it 
is also recommended to use Metran-505 Vozdukh with the Support 
Block (Metran-505 Vozdukh-I). It is described in Calibration 
Procedure for the transmitters.

Fig.4. Metran-505 Vozdukh-I Calibrator Wiring Diagram

for Calibration of Differential Pressure Transmitters with the Support Block.

 Version II (Metran-505 Vozdukh-II) is the Pressure Calibrator without the Support Block. Metran-505 Vozdukh-II Calibrator 
provides generation of gage pressure within the range of 0.02...25 kPa (Fig.5).

Fig.5. Metran-505 Vozdukh-II, Metran-505 Vozdukh-I Wiring Diagram

(with disconnected Support Block) for Calibration of Pressure, Differential Pressure Transmitters.
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METRAN-504 VOZDUKH PRESSURE CALIBRATORS

 Metran-504 Vozdukh-I Calibrator provides generation of gage pressure within the range of 3...400 kPa, Metran-504 Vozdukh-II 
Calibrator provides generation of gage pressure within the range of 40…1000 kPa.

Fig.6. Metran-504 Vozdukh-I Wiring Diagramfor Calibration of Pressure/Differential Pressure Transmitters.

CALIBRATION OF METRAN SERIES VACUUM, GAGE-VACUUM TRANSMITTERS WITH CALIBRATORS METRAN-505 VOZDUKH, 

METRAN-504 VOZDUKH

 As per "Calibration Procedure of Metran Series Pressure Transmitters" MI4212-012-2001, it is permissible to set the value of a 
measurable quantity by applying the proper value of gage pressure from the opposite side of the transmitter sensor, during calibration of 
vacuum and gage-vacuum transmitters, if it is designed in the transmitter (Fig.7). The design of all Metran Series pressure and gage-vacuum 
transmitters, except for models 2210, 2220, 2310, 2320, 2350, 2351 of Metran-22 and models 1350, 1351, 4950 of Metran-100, makes the 
above calibration method for these transmitters possible.

Fig.7. Metran-504 Vozdukh/Metran-505 Vozdukh Wiring Diagram 

for Calibration of Metran Vacuum/Gage-Vacuum Transmitters.

UNIQUE FEATURES AND ADVANTAGES

Metran-500 Vozdukh Series Pneumatic Calibrators 

vs. Deadweight Testers

 1. Both Metran-500 Vozdukh Series Pneumatic Pressure 
Calibrators and Deadweight Testers (DWT) are used to convert 
gravity force F=m•g into pressure Р, but design of calibrators is 
more complicated in comparison with DWT design.
 The effective area of Metran-500 Vozdukh Pneumatic 
Calibrator is nonlinear. It follows from this that calibration 
procedures for deadweight testers should not be used for 
calibrators. For Metran-500 Vozdukh Series calibrators, there have 
been developed special calibration procedures.
 2. After placing weights, output pressure is set 
automatically without any additional operator's action, while for 
deadweight testers it is required to use a ram screw to balance 
weights.
 3. The same relative accuracy of Metran-500 Vozdukh 
standards is rated within considerably wider range of pressure 
generation. E.g., the accuracy of ±0.015% (±0.01%) is rated from 
400 kPa to 3 kPa in model Metran-504 Vozdukh-I, i.e. within the 
entire pressure generation range.

 4. Regarding the range of low pressure generation, 
from 5 to 500 Pa, the pneumatic calibrator of model Metran-505 
Vozdukh does not have any equivalents.
 5. Transmitters are calibrated quickly due to introduction 
of additional elements of pneumatic switching, and owing to this 
we can control “max” and “0” of the pressure transmitter under test 
without removing weights from the calibrator.

SUBSTITUTION GUIDELINE

 Metran-500 Vozdukh Series Pressure Calibrators can 
replace Vozdukh Series pressure controllers and deadweight 
testers, which are the most popular in Russia and CIS, as follows:
- Metran-505 Vozdukh calibrator can replace Vozdukh-1600, 

Vozdukh-4000 controllers (up to 25 kPa);
- Metran-504 Vozdukh-I calibrator can replace Vozdukh-1.6, 

Vozdukh-2.5 controllers, MP-2.5 deadweight tester and others in 
the range of 3 to 400 kPa;

- Metran-504 Vozdukh-II calibrator can replace Vozdukh-6.3 con- 
troller, MP-6 deadweight tester and others within the range 40 to 
1000 kPa.
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SPECIFICATIONS

RANGES AND DISCRETENESS OF PRESSURE GENERATION

Table 1

 SB - Support Block.

 Calibrators/controllers provide discreteness of pressure generation when calibrating pressure transmitters and other pres- sure 
instruments according to their calibration procedures.

When transferring test pressure through pneumatic line with internal diameter of 4 mm, length up to 1.5 m and with capacity of the closed vol-
ume 0.1 l maximum at the end of the line, the settling time of test pressure is 30 sec maximum (for Metran-504 Vozdukh) and 20 sec maximum 
(for Metran-505 Vozdukh).

Modified Version Pressure Generation Range, kPa Pressure Generation Discreteness, Pa

Metran-505 Vozdukh-I 0.005…25 (with SB); 
0.02…25 (with SB disconnected);

0.005…40 (with SB);
0.02…40 (with SB disconnected)

with SB:    5
without  SB:

5 to 50 (in the range up to 300 Pa)
5 (in the range over 300 Pa)

Metran-505 Vozdukh-II 0.02…25
0.02...40

5 to 50 (in the range up to 300 Pa)   
5 (in the range over 300 Pa)

Metran-504 Vozdukh-I 3…400 250

Metran-504 Vozdukh-II 40…1000

Metran-504 Vozdukh-III 0.6...63 100

ACCURACY

Table 2

 Pr - the rated value of pressure generated by calibrators/controllers.

POWER SUPPLY AND GENERAL DATA

Table 3

 * Power supply of calibrators/controllers is carried out by compressed air of contamination class 1 as per GOST 17433 from an external 
source. To provide the required contamination class of supply air it is recommended to use Metran-500 Vozdukh Series calibrator complete 
with an air-preparation unit.

Modified Version Pressure Generation Range, 
kPa

Accuracy Limits

Accuracy Class 0.01 Accuracy Class 0.015 Accuracy Class 0.02

Metran-505 Vozdukh-I

0.005…0.4 - ±0.10 Pa ±0.12 Pa

0.4…2 - ±0.025%Рr ±0.03%Рr

2…25;  2-40 - ±0.015%Рr ±0.02%Рr

Metran-505 Vozdukh-II

0.02…0.4 - ±0.10 Pa ±0.12 Pa

0.4…2 - ±0.025%Рr ±0.03%Рr

2…25;  2-40 - ±0.015%Рr ±0.02%Рr

Metran-504 Vozdukh-I 3…400
±0.01%Рr ±0.015%Рr 0.02%Рr

Metran-504 Vozdukh-II 40…1000

Metran-504 Vozdukh-III
0.6...3 ±0,3 Pa ±0,45 Pa ±0,6 Pa

3...63 ±0,01% Pr ±0,015% Pr ±0.02%Рr

Modified Version Metran-505 Vozdukh Metran-504 Vozdukh

-I -II -I -II -III

up to 25 kPa up to 40 kPa up to 25 kPa up to 40 kPa

Supply Air Pressure, kPa 300-400 700-800 1500±50 300-400

Supply Air Flow*, max, l/min 6 8 20 3

Weight, max, kg 13,5 11 8,5 7,5 9,5

Mass of Weight Set, max, kg 4,5 5,3 4,5 5,3 12,8 13,5 5

Specification TU 4381-059-51453097-2009 TU 4381-058-51453097-2009

OKP Code 43 8100

State Register Number 42701-09 31057-09

OPERATION CONDITIONS

 Operating range of ambient temperatures is from 15 to 35°C, 
relative humidity is from 30 to 80%, and atmospheric pressure is 84 to 
106.7 kPa. Besides, Metran-503 Vozdukh controller is designed for 
application in clean facilities of ISO class 9 0.5 mkm in compliance 
with GOST R ISO 14644-1-2000.

CALIBRATION

 Interval is once per year.
 Calibration can be carried out on the manufacturer's site 
or in the territorial bodies of Russian technological regulation.
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Metran-505 Vozdukh - II - 0.015 - 25 - kPa - 9.8_____ m/s2

Set of additional weights for Metran-505 Vozdukh - II - 0.015 - 25 - psi - 9.8_____ m/s2

CALIBRATOR/CONTROLLER ORDERING INFORMATION

1 2 3 4 5 6

1. Model of Pneumatic Pressure Calibrator (Metran-504 Vozdukh, Metran-505 Vozdukh).
2. Version (for Metran-505 Vozdukh and Metran-504 Vozdukh Calibrators only).
3. Accuracy Class.
4. Upper pressure range value (only for Metran-505 Vozdukh)/
5. Pressure unit (Pa, kgf/cm2, etc.). If it is necessary to order several sets of weights calibrated in different pressure units, it is required to specify 

pressure units of these sets, which are divided by commas, in the order line.
6. Acceleration of gravity, for which weights are to be calibrated (specify four digits after decimal). If acceleration of gravity is not specified the 

calibrator is supplied for the standard acceleration of gravity (9.80665 m/s2)

 Notes:
1. Additional equipment as per items 1, 2, 4, 5 (air-preparation unit, power supply system, etc., if necessary) is specified in the order for a 

calibrator/controller on a separate line. As for item 3, specify as shown in the ordering information.
2. To order an additional set of calibrator's weights with range or discreteness, which differs from the standard one, it is required to specify 

measurement ranges of devices under test and calibration points in % of upper range limit.
3. The price of each set of weights is calculated separately. 

WARRANTY

 Warranty is 18 months from the date of commissioning, 
but no more than 24 months from the date of its shipment from the 
manufacturer.

MAINTENANCE

 "Metran" IG performs the following:
 1. Preventive measures:
- cleaning;
- art-tightness and operability check;
- defining the metrological parameters.
 2. Repair works of medium and high complexity.
 3. Readjustment:
- changing the pressure measure units;
- manufacturing a set of weights with other measure units;
- changing the mass of weights for the new acceleration of graviry 

value of a particular location.
 4. Due to the complicated calibration methods for pressure 
calibrators (controllers) of Metran-500 series (especially Metran-505 
calibrator) and absence of necessary reference standards for calibra-
tion in most centers for calibration and metrology it is recommended 
to send the devices to the manufacturer for the calibration.

DELIVERY SET

 The delivery set includes:
- Calibrator/Controller 1 unit
- Set of Weights 1 unit
- Air Check Fixture 1 unit
- Air hose for connection of the transmitter under test 

to the calibrator/controller with coupling nut M10×1 1 unit*
- Set of reducing sleeves
 М10/М10*, М10/М20, М10/ К1/2, М10/ К1/4
 for connection of transmitters under test 1 unit
- Product Data Sheet, Operation Manual 1 copy
- Calibration Certificate 1 copy
- Table of weights 1 copy

* 2 units - or Metran-505 Vozdukh-I calibrator.

ACCESSORIES

 The following equipment is available by special order:
 1. Air-Preparation Unit.
 2. Power supply systems for Metran-500 Vozdukh pres-
sure standards. The systems consist of a mobile compressor, an 
air- preparation unit and a connector tube.
 3. Set of weights and pistons calibrated in pressure units, 
which differ from pressure units of weights included in calibrator/ 
controller delivery set.
 4.  Additional weight set for Metran-500 Vozdukh Series 
Calibrators**.
 5. Additional reducing sleeves for connection of transmit-
ters under test with different threads to an air hose of Metran-500 
Vozdukh Calibrators/Controllers.

 Note: For information on the air-preparation unit, power 
supply systems, reducing sleeves and air hoses, refer to the relevant 
sections of the Catalog.

 Description of Additional Set of Weights and Pistons.

 Description of Additional Set of Weights and Pistons Special 
sets of weights and pistons designed for calibration of transmitters 
by metering skid calibration procedures may be manufactured for 
calibration of pressure transmitters installed in energy metering 
skids. For example, a set of weights and pistons is manufactured for 
3051S transmitters with upper range limit 62.2 kPa, which operate in 
SUPERFLOW system. Such set provides calibration of these transmit-
ters in points 9, 25, 64, 81, 100% of range. The set of weights and 
pistons for calibration of HYPERFLOW transmitters is also available.
 In addition, for instrument making companies producing 
pressure transmitters or other pressure instruments and companies 
with large pressure instruments stock, it is recommended to order 
an additional set of pistons and weights. This set provides calibration 
of pressure transmitters and other devices in calibration points with 
minimum combinations for changing pistons and weights, which 
provides a higher level of productivity for calibration specialists (such 
sets are used for production of Metran Series transmitters at Metran 
IG).
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DIMENSIONAL DRAWINGS

Fig. 8. Metran-504 Vozdukh-I Pneumatic Pressure Calibrator.

Set of weights.

Set of weights.

Fig. 9. Metran-504 Vozdukh-II Pneumatic Pressure Calibrator.
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Fig.11. Metran-505 Vozdukh-I Pneumatic 

Pressure Calibrator.

Fig.12. Metran-505 Vozdukh-II Pneumatic 

Pressure Calibrator.

Fig.10. Metran-504 Vozdukh-III Pneumatic Pressure Calibrator.

Set of weights.
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Fig.13. Set of weights for Metran-505 Vozdukh-I and Metran-505 Vozdukh-II.


