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1 INTRODUCTION

The User manual provides details of design, operating principles, speci-
fications of measurement pressure transmitters AIR-20/M2-H (hereinafter -
AIR-20/M2-H), listed in Table 2.7, and instructions necessary for proper
and safe operation of transmitters.

2 DESCRIPTION AND OPERATION
2.1 Product designation

2.1.1 AIR-20/M2-H is intended for continuous transformation of values
of excess pressure, expansion pressure, excess expansion pressure, ab-
solute pressure, pressure differential and hydrostatic pressure (level) of
liquid and gas, including corrosion environment, gaseous oxygen and oxy-
gen-containing gas mixtures in 4-20 mA or 4-20 mA and 0-5 mA unified
output current signal simultaneously and in HART-compliant digital signal.

AIR-20/M2-H are used in automatic monitoring and control and process
control systems.

AIR-20/M2-H are available in six configurations: AIR-20/M2-H-AP, AIR-
20/M2-H-EP, AIR-20/M2-H-ExpP, AIR-20/M2-H-EEP, AIR-20/M2-H-DP,
AIR-20/M2-H-HP that are different with a measured parameter according to
Table 2.7.

AIR-20/M2-H have configurations specified in Tables 2.1, 2.2, and 2.3.
Table 2.1 - Configuration type

. Version Order
Version
code code
General purpose industrial configuration - -
Atomic (enhanced reliability) A A
Atomic (enhanced reliability) Ar T -
’ [ - Al -
explosion-proof
Explosion-proof - -
ilntrinsic safety" L L
Explosion-proof - -
= . (~d (~d
AEXxXpl osion proof enclosu
Explosion-proof
AExpl osion proof encl osu [ ~di { ~di &
filntrinsic safety"
Oxygen * - {2
Note - * In accordance with Table 2.15.




Table 2.2 - Housing configuration code

Configuration code for indication avail-

Indication ability and housing type when ordering
type AH-02 AH-03*
(single-section) (two-section)
Built-in liquid crystal display (LCD) with- A2 A3
out backlit, cover without window
Optic liquid crystal display, cover with
window A211 A3I1
Red LED indicator (LED indicator), cover
with window (12) AZl2 ASI2
Green LED indicator (LED indicator),
cover with window (13) A2I3 A3I3
White LED indicator (LED indicator),
cover with window (14) A214 A3l4

Note - * AH-02 and AH-03 housing can have Exd version

Table 2.3 - Housing configuration for different models

Configuration code Basic
when ordering configuration
A2 A211, A212, A213, A3, A3I1,
A3I12, A3I3, A214, A3l4

A3 A3I1, A3I2, A3I3, A3I4 A3

Model code

A2

1r|n 2nr| 3r|r|
non, non o, non

420, 580, 6820

2.1.2 In accordance with GOST 22520-85 AIR-20/M2-H are:

- in a number of converted input signals - single channel;

- in a number of output signals - dual-channel (unified current signal and
HART-compliant digital signal);

- depending on the output signal from the input - with linear dependence
(increasing / decreasing) or square rooting function in accordance with
Table 2.4;

- when possible resetting of a measurement range i multirange, adjusta-
ble.

Table 2.4 - Output signal code

Code _ Output signal Dependence of thg output signal
when ordering from the input
42 4-20 mA linear, increasing
420 4-20 mA root extracting, increasing
240 20-4 mA root extracting, decreasing
24 20-4 mA linear, decreasing
05 4-20/0-5 mA linear, increasing
050 4-20/0-5 mA root extracting, increasing
500 20-4/5-0 mA root extracting, decreasing
50 20-4 /5-0 mA linear, decreasing




2.1.3 AIR-20/M2-H can be connected via HART-modem to a personal
computer (hereinafter - PC) over HART-protocl for configuration, calibration
and measuring data reception during operation.

HARTconfig tool is used for interaction between AIR-20/M2-H and PC.

AIR-20/M2-H configuration procedure includes:

- Value changes in upper and lower measurement range;

- selection of output signal depending on the input (linear or root extracting,

increasing or decreasing);

- selection of damping time;

- selection of measurement units.

2.1.4 Upper and lower measurement ranges are measured in Pa, kPa,
mPa, kgf / cm?, kof / m?, atm, Mbar, bar, mmHg, mm w.g., while only kPa ,
mPa, kgf / cm? are displayed on the indicator.

2.1.5 AIR-20Ex/M2-H, AIR-20Ax/M2-H explosion-proof transmitters
meet the requirements of GOST 30852.0-2002,GOST 30852.10-2002 and

have explosion protection type intrinsic safety o f iao flevel and E
1ExdIICT6 explosion proof mark.

AIR-20Ex/M2-H, AIR-20AEx/M2-H explosion-proof transmitters are in-
tended for use in explosion hazard zones in accordance with the set explo-
sion proof mark, requirements of TR CU 012/2011, GOST 30852.0-2002,
GOST 30852.10-2002, and other normative documents, regulating electrical
equipment use in hazardous areas wherein IllA, 1IB, IIC categories, T1 - T6
groups explosive mixtures may be appeared.

Explosion-proof transmitters AIR-20Exd/M2-N have pr ot ector
sion-proof enclosure @6 with parameters corresponding to gas mixtures and
vapors with air 1IC category according to GOST 30852.1-2002, 1ExdIICT6 X has

explosion proof mark E and can be used in hazardous areas according to TR
CU 012/2011, GOST 30852.0-2002, GOST 30852.1-2002.

2.1.6 AIR-20A/M2-H, AIR-20AEX/M2-H (high reliability) are used in process
control systems of nuclear power stations (NP) and the open nuclear fuel cycle
facilities (NPS).

217 AIR-20A/M2-H, AIR-20AEx/M2-H, in  accordance  with
GOST 25804.1-83, are referred to:

- by nature of application to B category (equipment of the continuous appli-
cation);
- in a number of performance levels to type | - equipment with two perfor-
mance levels: nominal level and refusal.
2.1.8 By resistance to mechanical stress when in service AIR-20A/M2-H,
AIR-20AEx/M2-H refer to M6 group version as per GOST 17516.1-90.
2.1.9 AIR-20A/M2-H, AIR-20AEx/M2-H refer to seismic category | as per
DR-031-01 and group B of version 3 as per 3 RD 25 818-87.
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2.1.10 In accordance with GOST 25804.3-83 (depending on location)
AIR-20A/M2-H, AIR-20AEx/ M2-H are resistant, durable and resistant to
earthquakes with the level of seismicity:

- 8 points on MSK-64 scale above ground level over 40 m;
- 9 points on MSK-64 scale above ground level over 70 m;

2.1.11 AIR-20A/M2-H, AIR-20AEX/M2-H (enhanced reliability) in accordance
with the DR - 001 - 97 (GSR - 88/97), DR-016-05 (GSR ONFC) refer to ele-
ments NP and ONFC safety class 2, 3, or 4:

- by intended use - to normal operation components;

- by safety impact - to safety-related components;

- by nature of executed functions - to control elements.

Examples of classification designation: 2, 2NC, 2C, 2 N, 3 3NC, 3C, 3N, 4.

2.1.12 By resistance to electromagnetic interference AIR-20A/M2-H, AIR-
20Exd/M2-H correspond to TR CU 020/2011, GOST 32137-2013, and Table
2.5.

2.1.12.1 By resistance to electromagnetic interference AIR-20A/M2- , AIR-
20Ex/M2-H correspond to TR CU 020/2011, GOST 32137-2013, and Table 2.5.



Table 2.5 - Resistance to electromagnetic interference of AIR-20A/M2-H

Stifness degree of

Configuration group and
performance factors

ele(r:(t)rr?rtnn:r?tn:gc grnw- Interference type specification Value in accordance with
P GOST 32137-2013
3 Microsecond high energy pulse (MHEP):
GOST R 51317.4.5-99 ;:ilrr;tl:ai:ference submissionp e r  fiovgiounefi 2 kV IVA*
2 Microsecond high energy pulse (MHEP):
GOST R 51317.4.5-99 ;:ilrcSitt erference s u-bowiigse 1kV IVA*
4 Electrical fast transient (EFT): 2 KV VA
GOST 30804.4.4-2013]| - Input-output circuits
4 Electrical fast transient (EFT): -
GOST 30804.4.4-2013| - feed circuit 2 kv IVA
4 Electrostatic discharge: 8KV
- Contact discharge [VA***
GOST 30804.4.2-2013 — 4 discharge 5Ky
Radio-frequency electromagnetic fields in 10
3 frequency range: Vim
GOST 30804.4.3-2013 [-—20-1000 MHz = VA
- 800-960 MHz Vim IVA
3 Conducted interference 10V VA
GOST R 51317.4.6-99| in frequency range 0.15-80 MHz
5 Power frequency magnetic field long magnet- 40 VA
GOST R 50648-94 | ic field Alm
5 Power frequency magnetic field transient
GOST R 50648-94 | magnetic field 3 s 600 Aim IVA
Man-made interference emission at a dis- .
GOST 30805.22-2013 | tance of 10 m: 40 dB |Suitable for TSC **% Class
in frequency range 30-230 MHz A
Man-made interference emission to the envi-
GOST 30805.22-2013 47 dB

ronment at a distance of 10 m:
in frequency range 230-1000 MHz

Suitable for 'I:sC *rxx Class
A

Note

1-* Under MHEP influence current inrush is possible in their impact.
2 - ** Under EFT influence current deviation of 3.0% is possible from output signal range.
3 - ** Under electrostatic charges influence current deviation of 1.5 % is possible from output

signal range.

4 - ***x T\ - technical means.

5 - Class A - equipment category according to GOST 30805.22-2013.

6 AIR-20/M2-H normally operate and do not interfere in combined action conditions with equip-
ment of systems and elements for which they are intended, as well as with equipment for other pur-
poses, that can be used in conjunction with AIR-20/M2-H data in a typical interference situation.




Table 2.5.1- Resistance to electromagnetic interference of AIR-20/M2-H, AIR-
20Ex/M2, AIR-20Exd/M2, AIR-20AEX/M2

Stifness degree of

Configuration group and
performance factors

eIe(r:érr(])rrnn:r?tnaeélc ::M- Interference type specification Value in accordance with
P GOST 32137-2013
3 Microsecond high energy pulse (MHEP):
GOST R 51317.4.5-99 ;:ilrcSitt erference s u-omgiowdi 2kV HHIA*
2 Microsecond high energy pulse (MHEP):
- - i *
GOST R 51317.4.5-99 cilrctr}itt erference su-owiis® 1kVv A
4 Electrical fast tr_ans_ient (EFT):
GOST 30804.4.4-2013 | ~ Input-output circuits 2 kv A
4 . . ]
GOST _E;ggtdn((::ﬁlcfua}tst transient (EFT): Y A
30804.4.4-2013
4 Electrostatic discharge:
GOST - Contact discharge 8 kV A
30804.4.2-2013 - Air discharge 15 kV
Radio-frequency electromagnetic fields in
3 frequency range: 10
GOST 30804.4.3-2013 | —20-1000 MHz Vi VA
- 800-960 MHz vim IVA
3 ;
Conducted interference
GOST h oV IVA
R 51317 4.6.-99 in frequency range 0.15-80 MHz
5 o
Power frequency magnetic field 40
GOST o IVA
R 50648-94 long magnetic field A/m
5 o
Power frequency magnetic field
GOST : e 600 A/m IVA
R 50648-94 transient magnetic field 3 s
Man-made interference emission to the envi- .
GOST ronment at a distance of 10 m: 40 dB | Suitable for TC ** Class
30805.22-2013 in frequency range 30-230 MHz AR
Man-made interference emission to the envi- .
GOST 47 dB | Suitable for TC ** Class

30805.22-2013

ronment at a distance of 10 m:
in frequency range 230-1000 MHz

AxF*

Note

1 -* Under MHEP influence current inrush is possible in their impact.

2 -*TM - technical means.

3 - ** Class A - equipment category according to GOST 30805.22-2013.

4 AIR-20/M2-H normally operate and do not interfere in combined action conditions with equip-
ment of systems and elements for which they are intended, as well as with equipment for other pur-
poses that can be used in conjunction with AIR-20/M2-H data in a typical interference situation.




2.1.13 AIR-20/M2-H by environment immunity as per:

- GOST 15150-69 - made by version T II;

- GOST 14254-96 - have protection degree against ingestion of IP54 or
IP65 dust and water transmitters (depending on electrical connector options,
see Table B.1 of Appendix B).

2.1.14 AIR 20 / M2-H are resistant to climate effects when used in ac-
cordance with Table 2.6.

LCD indictors are resistant to -30 ... +60 & ambient temperature; LED in-
dicators are resistant to -55... +80 ¢ .

LCD use in other temperature ranges does not result in its damage.

Table 2.6 - Climatic configuration

Temperature range Code
Type Group GosT ICi)n service ’ when ordering
- 40...+70 & t4070*
02 R e
-55... + [ t
- R 52931-2008 — 0~ +70 & T
43 -10... +70 :u 11070
-25...+70 ¢ T2570 C3
53 ) -25...+80 ¢ 12580
-25...70 ¢ t2570 C3
15150-69
c?i(r)r:ZS;, - _25..+70 u t2570 Boreal
climate.3.1
3.1
NOTE

1 - * Except 570, 6-0 models and 162, 165, 173, 175, 362, 365 models with material
configuration code 13P.

2 - ** Upon request (only for material configuration 61N, see Tables 2.14, 2.16.).

3 - *** Upon request, only for material configuration code 12N, 16N, 61N.

4 - For oxygen configuration sensors - from - 25 d.




2.2. Specifications

2.2.1 Modification, configuration, model code, maximum upper measure-
ment limit Pgyax, Series of upper measurement limits Pg, maximum (testing)
pressure Ry and acceptable operating excess pressure ROPgyeerpr. COITE-
spond to the data indicated in Table 2.7. Limits of basic percentage errors,
expressed in percent from full scale range correspond to the data indicated in
Tables 2.8 and 2.9.

2.2.1.1 Model Code consists of 3 digits.

The first represents the type of measured pressure:

- fDO- absolute pressure;

- AlLO- excess pressure;

- fR0- expansion pressure;

- fBOT excess expansion pressure;

- Mo- pressure differential;

- fbO- hydrostatic pressure ( "immersion" variant);

- f60- hydrostatic pressure ( if | ange" variant).

The second digit represents the code of maximum upper limit (range) in
accordance with Table 2.7.

The third digit represents sensor version and fitting version:

- fDO- sensor with metal membrane;

- fiLlo- sensor with metal membrane, fopen membraneodversion;

- f20- sensor with ceramic membrane, fhalf-open membranedversion;

- bO- sensor with ceramic membrane;

- fP0- sensor with separation membrane.

2.2.1.2 The limits of the basic percentage errors of AIR-20/M2-N with
output signal of 0-5 or 5-0 mA correspond to B or C accuracy grade.

NOTE - AIR-20/M2-H of accuracy grade A for 0-5 or 5-0 mA output
signal can be manufactured upon cutomertds request.
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Table 2.7

Upper limit (of measurement range) digits, readjustment range (Pg:

Measured Rewax) and series of upper measurement limits (ranges)
parameter, Model t [ oPErR.OVE
modification code 1 2 3 4 5 6 7 8 9 10 test
. . RPR.
and configuration Pamax)
1:1 1:1.6(1:25]| 14 1:6 | 1:10 | 1:16 | 1:25 | 1:40 | 1:60
10 6.0 4.0 2.5 1.6 1.0 0.6
080 | 16MPa | \ips | MPa | MPa | MPa | MPa | MPa | MPa | - - |40MPal -
070 4.0 2.5 1.6 1.0 0.6 0.4 | 0.25
o71 | 8OMPa | vipa| MPa| MPa| MPa| MPal MPal MPa| " © [P MPal -
060,0 1.6 1.0 0.6 04 | 025 | 016 | 010
Absolute 61 | 2°MPa | vpa| MPa | MPa | MPa | MPa | MPa | MPa | - - [OMPal -
pressure 050.0 | ¢00 kpa | 400 | 250 [ 160 [ 100 [ 60 | 40 | 25| [ 2500 )
AIR-20/M2-H-AP 51 kPa| kPa | kPa| kPa | kPa | kPa| kPa kPa
AIR-20Ex/M2-H-AP 045 400 kPa 250 | 160 | 100 | 60 40 25 16 } : 2500
AIR-20A/M2-H-AP kPa| kPa| kPa| kPa | kPa | kPa| kPa kPa B
AIR-20AEX/M2-H-AP 040,0 250 kPa 160 | 100 60 40 25 16 10 R B 1000 B
AIR-20Exd/M2-H-AP 41 kPa| kPa| kPa| kPa | kPa | kPa| kPa kPa
AIR-20Exdia/M2-H-AP
030,0 400
31 100 | 60 | 40 | 25 | 16 | 10 | 60 | 40 | = aoooe | -
032 |(110)*kPa| kPa| kPa| kPa| kPa | kPa | kPa| kPa KPa
035
16 10 63| 40| 25|16 | 1.0 600
015 | 20kPa kPa| kPa | kPa | kPa | kPa | kPa| kPa| ~ ) kPa )
60 40 25 16 10 6.0 | 40 | 25 1.6 150
190{100MPa | vipy \pa | MPa| MPa |MPa| MPa| MPa| MPal MPa | MPa -
190 | sompa | 40 | 25 | 16 | 10 | 60 |40 | 25 | 16| 10 715’,8; )
MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa MPa
40
10 | 60 | 40 | 25 | 1.6 | 1.0 | 06 | 0.4 | 0.25 o )
180 16 MPa MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa f\/ISPa
170 25
17 | compa | 40 | 25| 16 | 10 |06 |04 |025|016| 01 | 20% |
175 ) MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa QHx
Overpressure 179 MPa
AIR-20/M2-H-EP ig‘i 10,
AIR-20EX/M2-H-EP 162 | 25mpa | 16 | 10 | 06 | 0.4 | 025|016 | 0.1 |0.06| 0.04 | 6,
AIR-20A/M2-H-EP 1601 | & | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | 4w .
AIR-20AEX/M2-H-EP . MPa
AIR-20Exd/M2-H-EP 69
AIR-20Exdia/M2-H-EP | 150 2500
151 600 kPa 400 | 250 | 160 | 100 | 60 40 25 16 10 2500*; )
152 kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa 900
155
142 400 kPa 250 | 160 | 100 | 60 40 25 16 10 6.0 2500 }
145 kPa| kPa| kPa| kPa | kPa| kPa| kPa| kPa| kPa kPa
129 | 250 kpa | 160 | 100 | 60 | 40 | 25 | 16 | 10 | 60 | 40 | 1000 |
149 kPa | kPa| kPa | kPa | kPa| kPa| kPa| kPa| kPa kPa
130 400
131 100 kPa 60 40 25 16 10 6.0 4.0 2.5 1.6 1000;* )
132 kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa KPa
135
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Table 2.7 continued

Upper limit (of measurement range) digits, readjustment range (Pg:

Remax) and series of upper measurement limits (ranges)

Measured
parameter, Model 1 t oPER.OVER
modification | code 2| 3| 4|5 | 6| 7|8 9] 10 Utest or.
and configuration Peax
11 |1:16|125| 14 | 1:6 | 1:10 | 116 | 1:25| 1401 44
: 1.6|1:25] 1: : : | am | am (&
120 200
Overpressure 121 | 4o upa| 25 | 16 | 10 | 60 | 40 | 25 | 16 | 1.0 | 0.6 v )
AIR-20/M2-H-EP 122 kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa KPa
AIR-20EXM2-H-EP | 125
AIR-20AM2-H-EP | 110 60 |40 | 25| 16| 10| 06| 04 |025| 016 200 .
AIR20ABXM2-H-EP | 115 1 10kPa | 5. | 155 | kpa | kPa | kPa | kPa | kPa | kPa | kpa| ~20/400 -
AIR-20EXd/M2-H-EP | 112 kPa
AR-20ExdiaM2HEP 7105 [, 0 725 [ 1.6 | 10 | 0.6 | 0.4 [ 025016 _ | -30/a00 i
102 kPa | kPa | kPa | kPa | kPa | kPa | kPa kPa
prr’éigfl'r‘;n 230 |00 pal 60 | 40 | 25 | 16 | 10 | 60 |40 | 25 | 16 1388;* )
AIR-20/M2-H-ExpP 235 kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa kPa KPa
AIR-20EX/M2-H-ExpP
AR20AMZHEXDP | 212 60 |40 | 25|16 | 10 | 06 | 0.4 -30/400
AIR20AEXM2HEXPP| 57 5 110KPa | 6o | 1pa | kpa | kPa | kPa | kPa | kPa| ~ - kP -
AIR-20EXd/M2-H-ExpP a | kFa a| Kra ) kra a a a
AIR-20Exdia/M2-H-ExpP
860 |01 mpa 01 (-011-01-01]-01]-0.1|-0.05|-003]-0.02 10
361 ™ MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa P
362 : -
3653 15 | 09 | 05 | 0.3 | 0.15|0.06 | 0.05 | 0.03 | 0.02 A
:3|2.4 MPa MPa
69 MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa
-100 | -100 | -100 | -50 | -30 | -20 |-12.5| 80 | -5.0
350 [100KP4) kpa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa |2500, 10007
359 |500 kpa| 300 | 150 | 60 | 50 | 30 | 20 [125| 80 | 50 kPa
kPa | kPa | kPa | kPa | kPa | kPa | kP | kPa | kPa
Excess expansion I 100 | -50 | -30 | -20 |-125] -8.0 | 5.0 | -30 | 20
pressure 23(1) 100 kP kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa 1000
Q:Szgg/é"'xlz,\‘ﬂg'_i‘_fglzp 345 110502; 60 | 50 | 30 | 20 |125| 80 | 50 | 30 | 20 kPa -
IAIR-20A/M2-H-EEP 342 KPa kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa
IAIR-20AEX/M2-H-EEP 0kpa|125] 80|50 [-30]-20|-125[-08 |05 [ -03
AR-20EXIM2HEEP | o kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | -50/100 i
IAR-20ExciaM2-HEEP 2okpa | 125] 80 [ 50 [ 30|20 [125[ 08 [ 05 [ 03 kPa
kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa
50| 30| 20 |-1.25| 08 | 05 | 03 | -02 |-0.125
gig -8.0kPal \pa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | kPa _'35(?/4100(2‘* )
315 |sokpa| 50 | 30 | 20 [125] 08 [ 05 [ 03 [ 02 [0125 wPa
) kPa | kPa | kPa | kPa | kPa | kPa kPa| kPa | kPa
25 kpal 20 |-125]-08 [ -05|-03 | -02 [0.125 _ _
302 ) kPa | kPa | kPa | kPa | kPa | kPa kPa -30/100 R
305 [, o ppa| 20 |125] 0.8 [ 05 [ 03 [ 02 [0.125] _ kPa
i kPa | kPa | kPa | kPa | kPa | kPa | kPa
Pressure differenital 10 | 60 | 40 | 25 | 1.6 | 1.0 | 06 | 04 |025
IAIR-20/M2-H-DP 470 |16 MPa | \154 | MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa ) 25 MPa
AIR-20EX/M2-H-DP 460 |25 mpal 16 | 10 [063] 04 [0.25[016 | 0.1 [0.063[0.04 i 16,
AIR-20A/M2-H-DP : MPa | MPa | MPa | MPa | MPa | MPa | MPa | MPa |MPa 25 MPa
fAR-20AB(M2-H-DP 160 | 100 | 63 | 40 | 25 | 16 | 10 | 63 | 40 16,
IAIR-20EX0/M2-H-DP 440 |250kPa| oo | vpa | ka | kpa | kpa | kP | kP | kba | kP - 25,
IAIR-20Exdia/M2-H-DP a | kra a | kha a| kra a | Kkra a 40 MPa

12




Table 2.7 continued

Upper limit (of measurement range) digits, readjustment range (Pg:
Measured Remax) and series of upper measurement limits (ranges)
parameter, Model 1 It opErRO
modification code 2 | 3| 4| 5| 6| 7 8 9 10 Leest ERPR.
) . Pevax)
and configuration 116 120
1:1 1:1.6(1:25]| 14 1:6 | 1:10 AM 1:25 AM AM 1:60
Pressure differential 16,
g | o |wiea| 5 [ g0 [0 [ea [0 |20 | se a0 ] 00 || 3
IAIR-20Ex/M2-H-DP 40 MPa
IAIR-20A/M2-H-DP 6.3 4.0 2.5 1.6 1.0 | 0.63 0.4 0.25 0.16
AR20AExM2+HDP | 410 [10KPa| \ps | (pa | kPa | kPa | kPa | kPa | kPa | kPa | kPa - |t0MPa
IAIR-20Exd/M2-H-DP 10 | 063 | 04 [0.25|0.16 | 0.1 | 0.063
AR-20ExdiaiM2-HDP | 400 |16KPa] 5y | \pa | kPa | kPa | kPa | kPa | kPa | - © | 4MPa
160 | 100 | 60 40 25 16 10 6.0 4.0
540 |250 kPa) 5, | kpa | kPa | kPa | kPa | kPa | kPa kPa | kPa 1000 kPa )
. 60 40 25 16 10 6.0 4.0 25 1.6
Hydrostat -
ydros even e 530 |100kPal \ oo | «pa | kPa | kPa | kPa | kPa | kPa | kPa | kPa | 200KPa
AIR-20/M2-H-HP 16 10 6.0 4.0 25 1.6 1.0
ﬁ:sgg/E/XKA%HH%P 520 | 25kPa| o, | kpa | kPa | kPa | kPa | kPa | kPa i i 200 kPa .
- - 160 | 100 | 63 40 25 16 10 6.3 4.0
AIR20AEXNM2-H-HP | 640 1250 kP b0 | pa | kpa | kPa | kPa | kPa | kPa | kPa| kPa © |4MPa
25 16 10 63| 40 | 25 1.6 1.0 0.63
620 | 40kPa | 5, | kpa | kPa | kPa | kPa | kPa | kPa | kPa | kPa ) 4 MPa

NOTE

1 - * Upon request, only for models 030, 031.

2 -* For models = 2 and = B.

3 - ** For models with material configuration code 61N.
4 -S| g-arepfesents negative pressure.

5 - Low range limit is zero.

6 - Models with material configuraion code 15x and 17x are made only for P, 1

ol

PJ MA X
(have only 5 upper range limits).
7. AIR-20/M2-H-DP can be manufactured with negative lowrange limtupon cust omer 86s requ

Table 2.8 - For all models except = B, 7 2, 5-0.

Limits of the basic percentage error g, %,
For digits of measurement limits (ranges

Order | Accuracy
code |grade code

1 2 3 4 5 6 7 8 9 10

AO* Ao0* [No, (No, o] NoO, No, 1 No, | No,|No,| No,|[No,| N1,

A** A01** No,| No, NO, No, 1 No, | No,[No,[No,[No,[R1,

1**1 J1o2*| 02| No, 71 No,J NoO, NOo, { NO,|NoOo,[|N1,|N1,[| N2,

u w05 | No,|] No,§ No, § NO, NOo, { N1,[|N1,[ N2, N3,[ N5,
NOTE

1 - * Only for models 030, 050, 060, 130, 140, 150, 160, 170, 180, 190, 340, 350, 360, 420, 440 with material con-
figuration code 12x and models 150, 160, 170, 180, 190, 350, 360 with material configuration code 61N.

2 - ** Except models 121, 230, 231, 470, 400 and models with material configuration code 15x, 16x, 17x.

3 - *** Except models with material configuration code 157 d 17~.

4 -Forany upper 0 andlower 0  mlimits the error! s calculated by the formular 0 j 0 0 , where
grepresents the error determined by upper limit value 0 in accordance with the Table.

5 - The basic error is defined in the sub-range from 2 to 100% of the range and meets g for sensors with root

extracting dependence.
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Table 2.9 - For models - 5, 7 2 d 5-0.

o Accuracy Limits of the basic percentage error g, %,

rder .- 2=

code grade For digits of measurement limits (ranges)

code 1 2 3 4 5 6 7 8 9 10

A* A01** 0.1 01 | 015 ] 025 | 04 0.6 0.8 1.0 15 25
] * = 1 02* 0.2 0.2 0.3 0.5 0.8 1.0 1.2 15 25 35
o 405] 05 0.5 0.5 0.8 1.0 12 15 2.0 3.0 5.0

NOTE

1 - * Except models 015, 105, 102, 115, 112, 235, 215, 212, 315, 312, 305, 302, 175, 172.

2 - 015 ** Except models 175, 172.

3-Foranyupper0 andlower0 mtlimits the error r is calculated by the formula r rdj 0 O

where g- error determined by upper limit value 0 in accordance with the Table.
4 - The basic error is defined in the sub-range from 2 to 100% of the range and meets § for sensors with

root extracting dependence.

2.2.2 Ranges of standardized output signals:
- 4-20 mA or 0-5 and 20-4 and 5-0 mA.
2.2.3 Nominal static characteristic of AIR-20/M2-H:

- with linear increasing dependence corresponds to the type

- with linear decreasing dependence corresponds to the type

h)+ 1,

L)+

(2.1)

(2.2)

- with root extracting mcreasmg dependence corresponds to the type

- with root extracting decreasing dependence corresponds to the type

where | - current output S|gnal value corresponding to the measured

pressure, mA,
I, and I, - upper and lower limit output signal values, mA,;

P, and R,

)+l

o e
“p -
tJ I1Q|

20/M2-H, except AIR-20/M2-H-EEP;
P - value of the measured pressure in the same units as for Py and P,

For AIR-20/M2-H-EEP, P, represents upper range limit of excess pres-
sure, P, represents upper range limit of negative pressure, with a minus

sign;

14
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(2.3)

(2.3.1)

- upper and lower measurement limits of pressure for all AIR-




P - value of the measured pressure, have a plus sign when excess
pressure is measured and the minus sign when negative pressure is
measured.

2.2.3.1 Nominal static characteristic of AIR-20/M2-H for HART-protocol digi-
tal output signal:

-for digital signal Apressured corres
A:t, (2.4)

where Ai pressure value transmitted over HART-protocol;
-for the digital shgneaandgeeérwienhhabien
corresponds to the type

A, —1000L ~ P | (2.5)
B~ "H

where A, i pressure value in percentage of the range transmitted over

HART-protocaol,

-for the digital signal rogextractmqide-age
pendence corresponds to the type

A, =1000| L= P (2.6)
iy

-for digital signal #Acurrent | oop0 co
A=l 2.7)
where A - output current value of 4-20 mA, transmitted over HART-

protocol;
| - output current value of 4-20 mA, calculated according to formu-
lae 2.1, 2.2, 2.3, 2.3.1.

2.2.4 Output signal variation is less than, %. 0.5%g%

2.2.5 AIR-20/M2-H are proof against high frequency sinusoidal vibra-
tions and correspond to:

-

For models 17 520 235 n

- to vibration-proof version - V2 group according to GOST 52931-2008

- frequency (10» 150) Hz;
- Displacement amplitude for frequency lower than the frequency of
Transition 0.15 mm;
- Acceleration amplitude for frequencies above the frequency of
Transition
19.6 m/s’,

For models 40 550 o6n n

15



- to vibration-proof version - N4 group according to GOST 52931-2008

- frequency (5» 80) Hz;

- Displacement amplitude for frequency lower than the frequency of
Transition 0.15 mm;

- Acceleration amplitude for frequencies above the frequency of
Transition
19.6 m/s®.

Limit of allowable additional error of AIR-20/M2-N during vibration effect
does not exceed the limit of allowable basic error.

2.2.6 Value variation of output signal of AIR-20/M2-H-DP and AIR-20/M2-
H-640 HP of models 640, 620 caused by change in the operating excess
pressure in range from zero to maximum permissible and from maximum
permissible to zero (see Table 2.7), expressed as a percentage of the output

signal variation range does not exceed the value g, determined by the for-

9. =8 Ot wdﬂ, (2.8)

t
where [J oper 1 Operating pressure variation, MPa;
Pumax, Pu - maximum upper limit (range) and upper limit (range) respec-
tively for the model AIR-20/M2-H, MPa;
Kp - coefficient in Table 2.10.
Table 2.10 - Kp coefficient depending on models

mula:

Model K %/MPa
Accuracy grade code A0, A Accuracy grade code B, C
470, 460, 440,
420 0.007 0.015
410 0.02 0.04
400, 640 0.2
620 0.5

2.2.7 Variation of absolute pressure output signal of AIR-20/H-M2
caused by change in atmospheric pressure by °10 kPa (75 mmHg) of the
final value in the range from 84 to 106.7 kPa (630 to 800 mmHg), ex-
pressed as a percentage of the output signal variation range does not ex-
ceed 0.2 of basic error limit.

2.2.8 Additional error of AIR-20 /M2-H caused by change in ambient
temperature from normal (23°2) & to any temperature within the range of
operating temperatures for every 10 ~ C of temperature change, gsin %/10
“&, does not exceed the values given in Table 2.11.

16



Table 2.11 - Additional temperature error
Limits of additional error caused by changes in ambi-
enttemperatureby 10 & f r om nor nug |

Models %/10 4 :
Accuracy %Ar\‘:’lge code AQ, Accuracy grade code C
015 - N 0,05+ 0205 ax/ BB)
102, 105, 112, 115, ~ j . .
212, 215, 302, 305, N 0,04+ 0125 max/ Rs) N 0,05+ 015 e/ Ps)
312, 315
110, 111212 1122% 121, K 004+ 008 rax! Ps) K 0,08+0120P5 o/ Ps)
Others N 0,03+0,050 max/ Ps) N 0,04 +0,08%P5 ax/ P)

Pumax, Pu - maximum upper limit (range) and upper limit (range) re-
spectively.

2.2.9 Additional error of AIR-20/M2-H caused by high humidity effect
does not exceed 0.2 of limit of allowable basic error.

2.2.10 Additional error AIR-20/M2-H caused by impact of constant magnet-
ic fields and (or) variable fields of the network (man-made) frequency with in-
tensity up to 400 A/m, does not exceed 0.2 of the limit of allowable basic error.

2.2.11 AIR-20/M2-H power, except AIR-20Ex/M2-H, is carried by the

DC source with voltage of 12 V to 42 V when nominal value (24 _*3;;‘2) V or

+
(36075 V.

When connected to 250 Ohm resistor for HART-protocol the supply
voltage is from 18 to 42 V.

Supply voltage is 9 to 42V when using LCD without backlit.

Supply voltage is 14 to 42V when using white LED indicator.

2.2.11.1 Setting time of nominal output voltage of power supply should
not exceed 2 seconds.

2.2.12 Power consumed by AIR-20/M2-H does not exceed:

- 0.7 W for 24 V supply voltage;

- 1.0 W for 36 V supply voltage;

2.2.13 Additional error caused by gradual supply voltage deviation from
minimum 12 V to maximum 42 value (18 to 42 V with 250 Ohm resistor con-
nected for HART-protocol), does not exceed 0.2 of the limit of allowable
basic error.

2.2.14 Load resistance (including resistor resistance required for HART-
protocol operation) when using only one channel of output signals and at
nominal values of supply voltage should not exceed the values specified in
Table 2.12.

17



Table 2.12 - Load resistance

Load resistance no more than, kOhm,
for indication variation
Output Supply LCD, without
signal, mA voltage, V b.’acklit LED LCD
4-20 or 24 0.6 0.5 0.5
20-4 36 1.1 1.0 1.0
24 3.5 2.9 2.9
0-50r5-0 36 55 4.9 4.9

2.2.14.1 Maximum load resistance of the output signal of 4-20 mA
Rumax: K, (When using HART-protocol including resistor resistance required
for HART-protocol operation) at any power supply voltage in the range
from 12 to maximum value of 42 V is calculated by the formula
_ U - Umin
R max |pax

where U - power supply voltage, V;

Umin =12V (9 V when using LCD without backlit);

lmax = 23 MA.

(2.9)

2.2.14.2 Maximum load resistance of the output signal of 0-5 MA Rymax,
kOhm, at any power supply voltage in the range from 12 to a maximum
value of 42 V is calculated by the formula 2.9.1.

_U-Us
RU ma_x |max
where U - power supply voltage, V;
Ut =6.6 V (9 V when using LCD without backlit);
lmax = 6 MA.

2.2.15 When connecting external load with resistance, not exceeding
the values specified in paragraph 2.2.14, the basic error AIR-20/M2-H and
the output signal variation correspond to requirements of paragraphs 2.2.1
and 2.2.4.

2.2.16 Settling time of transmitter output signal (ts) When stepwise pres-
sure changing, being 90% of the measuring range is determined by the formu-
la

: (2.9.1)

tygst +t (2.10)

where Tr - sensor transition time, s;
Tp - delay time of the electronic unit, s.

Settling time of output signal when stepwise pressure changing is the
time since the moment of stepwise pressure change to the moment when
the output signal enters a stabilized zone that is different from the upper

18



value of output signal for 5% of the measuring range.

Sensor transition time (t; ) does not exceed:

- 3.0 s - for model 400;

- 0.2 s- for models 4x0 (except model 400), 620, 640;

- 0.1 - for models 1xx, 2xx, 3xx, 5xX;

Dynamic characteristics are normaliz
and at disconnected electronic output signal damping (damping time 0 s).

Electronic unit delay time is determined by the formula

t =t +3Q, (2.11)
where t, T damping time - time in which (when applying step input sup-

ply on the transmitter I) the output signal will reach 63% of conservative value
of the output signa;
t 7 measuring cycle time of the transmitter 0.1 s.

2.2.17 AIR-20/M2-H of excess pressure, expansion pressure, excess
expansion pressure (on excess pressure), absolute pressure have durabil-
ity and tightness with the test pressure specified in Table 2.7.

AIR-20/M2-H withstands overload respective corresponding test pressure
within 15 min.

Transmitters comply with paragraphs 2.2.1 and 2.2.4 after 15 minutes
on completing the specified impact.

2.2.18 AIR-20/M2-H-DP and AIR-20/M2-H-640 HP of models 620, 640
stand strength test with test pressure according to GOST 356-80 and leak
test with maximum permissible operating excess pressure given in Table 2.7
while maximum allowable operating excess pressure is taking for nominal
pressure Py according to GOST 356-80.

2.2.19 AIR-20/M2-H-DP protected against impact of one-sided overload
by pressure that is equal to the maximum permissible operating excess
pressure, can withstand overload from positive and negative chambers for 1
minute with one-sided impact of pressure that is equal to the maximum per-
missible operating excess pressure.

2.2.19.1 AIR-20/M2-H-HP of models 640, 620 stand overload by the plus
and minus chambers with one-sided influence of pressure which values are
specified in Table 2.13.

Table 2.13 - Maximum one-sided pressure

Maximum one-sided pressure, MPa
Model by plus by minus
chamber chamber
620 1 0.5
640 4 2

Transmitters comply with paragraph 2.2.1 and 2.2.4 through 12 hours
after overload impact.
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2.2.20 Electrical insulation resistance of the supply circuit AIR-20/M2-H
relative to the body is not less than:
- 20 MOhm at (20°5) & ambient and relative humidity from 30 to 80%;
- 5 MOhm at the upper value of operating temperature and relative hu-
midity from 30 to 80%;
- 1 MOhm at the upper level of relative humidity of the operating conditions
and at (35°3) & ambient temperature.
2.2.21 Supply chain insulation AIR-20/M2-H relative to the body with-
stands during 1 minute impact of testing voltage of practically sinusoidal form
with 45 to 65 Hz frequency:
- 500 V for AIR-20/M2-H, AIR-20Exd/M2-H, AIR-20Ex/M2-H at (20°5)
“& ambient temperature and relative humidity of 30 to 80%;

- 100 V for AIR-20A/M2-H, AIR-20Aex/M2-H at (20°5) & ambient tem-
perature and relative humidity of 30 to 80%;

- 300 V for AIR-20/M2-H, AIR-20Exd/M2-H at (35°3) A+ ambient tem-
perature and (95° 3) % or 98 % relative humidity depending on climatic
configuration;

2.2.22 Details of AIR-20/M2-H that are in contact with measured medi-
um are made from corrosion-resistant materials and conform to details giv-
enin Tables 2.14, 2.16, 2.17.

Table 2.14 - Material Version

) . Material of
Configuration — -
code membrane fitting or 0-ring
flange (X) (see Table 2.16)
o2v 36NKhTYu 12Kh18N10T "=V
n 12Kh18N10T no_
127 316L (316L) ~=V, t,
137 Al;O3 12Kh18N10T ~=V, P
141 Al;03 KhN65MV A=t
- 12Kh18N10T oo
15~A Tantalum (316L) n=P, N
16" KhN65MV KhN65MV n_p N
i (Hastelloy-C) | (Hastelloy-C) B ’
. KhN65MV n_
17na Tantalum (Hastelloy-C) ~=P, N
61N Titanium alloy 12Kh18N10T ~ =N
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Table 2.15 - Models AIR-20/M2-Hoffie x pl-ps © 0 h

encl

configuration code) and pf oxygen configuration (O, version code)

osur eo

Configuration code
Model Exd I
nn0, R"AR1, R"R5, 1 1
nn2 il
6-0 1
520
Note - ¢ A@onfiguration availability.

Table 2.16 - O-Rings

Material Desig_nations in
configuration
Viton v
Ftoroplastic p
No N

Table 2.17 - Model configuration of AIR-20/M2-H according to materials

Model Configurations Basic configuration
0r0, 0r1, - n
270, 3ZD1. 3 12n-, 15+, 12N
150, 160, 170, 180, 190 n -
350, 360 12n, 15n, 1 12N
190¢ 1273, 15=%, 12N
Xna9 12N, 15N 12N
nn2, nnb 1375, 14P 13V
450 12V, 15P, 16 12V
470 o2v o2v
570, 6-0 12v 12V
2.2.23 Measured medium temperature in the working cavity
of AIR-20/M2-H-4 0 . + 120 A C.

2.2.24 Overall, connecting and mounting dimensions AIR-20/M2-H cor-
respond to those indicated in Appendix A.
2.2.25 AIR-20/M2-H weight, depending on its configuration, does not
exceed the one specified in Appendix A.
2.2.26 AIR-20/M2-H are resistant to ambient temperature in the extend-
ed temperature range given in item 2.1.14.
2.2.27 AIR-20/M2-H can withstand temperatures from - 50 ... + 50 & in

a transport container.

2.2.28 AIR-20/M2-H have durability to ambient air effects with relative
humidity of 98% at 35 & temperature in a transport container.
2.2.29 AIR-20/M2-H are proof against jarring with 80 blows per minute,
mean-square value of acceleration is 98 m/s* and exposure duration is1 h

in a transport container.
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2.2.30. AIR-20A/M2-H, AIR-20AEX/M2-H have durability and resistance
to sinusoidal vibration in a frequency range from 1 to 100 Hz at the ampli-
tude of vibration acceleration of 20 m/s’.

2.2.31. AIR-20A/M2-H, AIR-20AEx/M2-H have no constructive elements
and units with resonant frequencies from 5 to 25 Hz.

2.2.32. AIR-20A/M2-H, AIR-20AEX/M2-H have durability and resistance
to mechanical shock of single-acting with shock acceleration peak value of
20 m/s?, shock pulse duration from 2 to 20 ms, and blow total of 30.

2.2.33. AIR-20A/M2-H, AIR-20AEX/M2-H have durability and resistance
to repeated mechanical shocks with shock acceleration peak value of 30
m/s’, preferred action duration of shock acceleration of 10 ms (permitted
duration is from 2 to 20 ms) and a number of blows per direction is 20.

2.2.34. AIR-20A/M2-H, AIR-20AEx/M2-H have durability at earthquake
load that are equivalent to vibrations with parameters specified in Table
2.18.

Table 2.8
Frequency,Hz | 1.0| 20| 3.0| 40|5.0| 6.0 | 8.0 |10.0| 15.0 |20.0| 30.0

Qfs%e'era“o”* 6.0 | 15.0[29.0| 51.0(48.0|43.0|38.0 |31.0| 20.0 |19.0| 14.0

2.2.35 Electromagnetic compatibility and interference immunity provid-
ing

2.2.35.1 In accordance with GOST 32137-2013 AIR-20/M2-H are re-
sistant to electromagnetic interference specified in Tables 2.5 and 2.5.1.

2.3 Explosion protection

23.1 Explosion
AIR-20AEX/M2-H

23.1.1 Power supply  of explosion proof  transmitters
AIR-20Ex/M2-H, AIR-20AEx/M2-H is performed by intrinsically safe DC
sources with voltage of 24 V or power supply in complete with measuring
modular transmitters MMT 0399Ex/M3 (or power supply and signal trans-
formation unit 4090Ex, MT 5122Ex, OMR 39Ex, OMR 49EXx) with explosion
protection level fspecial explosion safetya

Protect diode against polarity reverse is in supply chain.

Sign AXo following the explosioa
tion of pressure transmitters it is necessary to meet the following require-
ments:

- pressure transmitters should be operated with power supply and unit

protection of AIR-20Ex/M2-H,

record equi pment with intrinsically

CU 012/2011, GOST 30852.0-2002 GOST 30852.10-2002;
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- when in operation it is necessary to take measures for temperature
protection of pressure transmitter elements due to heating of measured
medium above the level suitable for temperature class T6.

2.3.1.2 Output circuits of explosion proof transmitters AIR-20Ex/M2-H,
AIR-20AEx/M2-H are designed for connection to intrinsically safe signal
circuits with unified DC signal of 4- 20 or 20- 4 mA (connection diagrams of
explosion-proof transmitters are shown in Figures 2.34 - 2.41) .

2.3.1.3 Maximum input current |; does not exceed 120 mA, maximum
input voltage U; does not exceed 28 V, maximum internal capacity C; and
inductance L do not exceed 0.05 ufd and
0.2 mH respectively, maximum input power Pi does not exceed 0.8 W.

2.3.1.4 Insulation between an intrinsically safe circuit and a housing or
grounded parts of a transmitter can withstand test voltage (effective) of AC
at least 500 V.

2.3.2 Explosion protection of AIR-20Exd/M2-H

2.3.2.1 Explosion protection of AIR-20Exd/M2-H is provided with protec-
tion type efoofderegpbdbosiea under TR
30852.0-2002 GOST 30852.1-2002 and is reached with conclusion of elec-
trical circuits AIR-20Exd/M2-H in the flameproof enclosure, which can with-
stand explosion pressure and prevents explosion transmission to surround-
ing explosive atmosphere. Enclosure strength is verified by tests according
to GOST 30852.1-2002. Moreover, each enclosure is being tested with
static hydraulic pressure of 2000 kPa for a time that is sufficient for inspec-
tion but not less than (10+2) s.

AIR-20Exd/M2-H has no sparking elements or heat-effected elements
above 80 AC (for temperature class

TC

T6)

2.3.2.2 Interface facilities-prgofenvi de
closureo. These interfaces are design

indication of allowed explosion protection parameters under GOST
30852.1-2002 : minimum axial thread length, thread pitch, number of full
undamaged continuous thread (at least 5) in gear of flameproof thread
connection. All screws are fixed with composition having thermal stability.

2.3.2.3 Flameproof enclosure surfaces of AIR-20Exd/M2-H are protect-
ed against corrosion by surfacing TSIATIM 221 Grease as per GOST 9433-
80 and sealants.

2.3.2.4 Enclosure surface temperature does not exceed permissible
values in accordance with GOST 30852.0-2002 for temperature class T6
equipment at any admissible mode AIR-20Exd/M2-H.

2.3.2.5 Screw that f i xfdtiegobcakteonputsris
protected against loosening by means of locking with composition having
thermal stability. A lock screw is used with a housing for protection from
loosening of AIR-20Exd/M2-H cover connection.
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2.4 Structure and function

2.4.1 Design and basic modules of AIR-20/M2-H:

2.4.1.1 AIR-20/M2-H consists of:
- Primary pressure transmitter (sensor);
- Electronic module

2.4.1.2 AIR-20/M2-H electronic module consists of:

- System unit;

- Power and filter module;

- Display module.

2.4.1.3 On the front side of the electronic module there are (see Figures 2.1
and 2.2.):

- LCD or LED indicator;

- control buttons ¢ 4 e, ‘,"3 , > ) toperate with the device
menu.

2.4.1.4 Display unit of the electronic module can be rotated at any angle in
increments of 90U relative to the
Appendix A.

In order to change the position of the LCD display module or LED:

- undo the cover of AIR-20/M2-H;

- remove the display module, turn it to a desired angle (a multiple of 90
A) and set back (see Figure A.1 in

- tighten the cover of AIR-20/M2-H;

2.4.1.5 AIR-20/M2-H in AH-02 housing is equipped with hermetic
contact, which location zone is shown in Figure A.1 in Appendix A.

housing i

Appendi X

iZer oo adjust ment of the measured signal

magnetic transmitter (optional) to this area and held for 3 s.
To adj us tAIRA20/K2-tb i0 AH-03 housing it is necessary to
pen Setup zerood cover, |l ocat ed
zero adjustment of the measured

2.4.1.6 AIR-20/M2-H also provides the ability to adjust i z e oW
HART-protocol and by the keyboard menu.

2.4.1.7 AIR-20/M2-H is protected from setting to zero with hermetic
contact per protection parameter that is available under the HART-
protocol as well as in the keyboard menu.

2.4.1.8 Setting to zero operation is possible if the readings of AIR-

fi
0

signal

20/M2-Hd i f f er from zero not more thxan N 5, 0%

imum measurement range.
2.4.2 AIR-20/M2-H display elements
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2.4.2.1 AIR-20/M2-H displays measurement results on LCD or LED in-
dicator that contains the following display fields (see Figures 2.1 and 2.2.):
- main indicator field;
- indicator fieldor LEDsforuni t s, fAPer medaandrodtexy an g e
tracting mode.

General view of the AIR-20/M2-H front plate
with LCD indicator

1 2 3

Figure 2.1
Legend for Figure 2.1:

17 LCD indicator module;

2 - main indicator field;

3 - unitindicationf i el d, AfPercent of rangeodo si (
root extracting mode;

47 control button 4 ;
57 control button > ;
61 control button . ;
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General view of the AIR-20/M2-H front plate
with LED display

Figure 2.2

Legend for Figure 2.2:

17 LED indicator module;
2 - main indicator field;

3-unit LEDs, fAPercent of ranger signal indication mode and root e
tracting mode;

471 control button 4 ;
5171 control button > ;
6 1 control button <

2.4.2.2 The main display is a four-digit seven-segment LCD or LED in-
dicator with a height of displaying characters of 13 mm (for LCD indicator)
and 10 mm (for LED indicator) and are used to indicate:
- measured values;
- mnemonic symbol of the selected item of push-button menu;
- configuration parameter value.
2.4.2.3 Unit indication field on LCD or LED indicator displays mnemonic
symbols of a unit as well as indicatesa s i gnal di splay mode fiPercent of
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r a n quedanode of root extracting depending on pressure transformation

into current output signal, if these modes are active. The following units are
displayed on LCD display: kPa, MPa, kgf/lcm?. The following units are dis-

played on LED display: kPa, MPa, kgf/lcm?. For both indicators the absence

of units displayed represents a selection of units other than kPa, MPa,

kgf/cm?. It is possible to define over HART-protocol which units other than

kPa, MPa, kgflcm? are installed and set required units that are supported

by AIR-20/M2-H. Signal indicaton mode @A Per ¢ e n nhd nofle off an g e
root extracting dependency can be set or reset via the push-button menu

or HART-protocol.

2.4.3 AIR-20/M2-H control elements.
2.4.3.1 AIR-20/M2-H has ! 4 q f « q f > 0buttons intended for:
- entering menu mode and exiting from it;

- menu browsing;

- editing configuration parameter values;

- executing configuration and adjustment operations.

2.4.3.2 Buttons for menu operation are located on the front panel (see Fig-
ures 2.1 and 2.2).

To access the buttons located on the front panel
of AIR-20/M2-H undo the front cover.

2.4.4 Commutation and control agents

2.4.4.1 External electrical connections of AIR-20/M2-H are carried out
using connectors, cable inputs and gland inlets indicated in Table B.1 of
Appendix B.

2.4.4.2 Contact configurations of PLT-164-R, 2RMG14 (SH14)
2RMG22 (SHR22), GSP 311 are indicated in Figure 2.3.

Function of contact plugs PLT-164-R, 2RMG14 (SHR14) 2RMG22
(SHR22) and GSP 311 are indicated in Table 2.19.

Table 2.19
) Circuit name
Pin Polarity variations of power supply connection
number
fis 1A fis 16
1 "Minus" power supply APl us" power s
2 APl us" power {"Minus" power supply
3 fPlusdof 5 mA output APl us" power s
4 APl us" power §fPlusoof5 mA output
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Plugs
Plug PLT-164-R 2RMG14 (SHR14), Plug GSP 311
2RMG22 (sHR22)

Figure 2.3 - Plug contact configuration

2.4.4.3 When using cable inputs and gland inlets of transmitters that are
made in AH-03 type housing, cable is connected to a connector block of
back plane located inside the transmitter housing. In order to access the
back plane transmitter housing rear cover should be removed.

Visual appearance of back planes and functional contact configuration

are specified in Figures 2.4 and 2.5
ANP-20/M2-H

60000
00000

LEMNb
+20 MA
-20 MA
+5 MA
Kopnyc

BN g

A j {i ‘Circuit d3d- mA
s ts te fi dysing

Figure 2.4 Visual appearance of the back plane and the functional contact
configuration for AH-02 housing

LEMNb
+20 MA

-20 MA
+20 MA
+5 MA

TECT+

A § {i ‘Circuit
s s te fi Bdysing
U J fhTest

+20 unl[ D[]
20 wn [ D[~
+20 w|[ [ €D}
+5 wal]| &[]~
TecTs{| [}
rect- [ D]

oam;:wm_‘é

d3¢- mA

TECT-

Figure 2.5 Appearance of the back plane and the functional contact configu-
ration for AH-03 housing
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2.4.4.4 Electrical connection diagrams when using a unified current
signal of 4-20 and 0-5 mA to the connector block through a cable input and
a gland inlet for the AH-02 housing are indicated in Figures 2.6 - 2.12.

2.4.4.5 Electrical connection diagrams when using a unified current
signal of 4-20 and 0-5 mA to the connector block through a cable input and
a gland inlet for the AH-02 housing are indicated in Figures 2.13 - 2.19.

2.4.4.6 Electrical connection diagrams through connectors SHR22,
GSP or PLT-164-R for AH-02 and AH-03 housings (variant with connection
polarity fis 1+0) are indicated in Figures 2 20 - 2.26.

2.4.4.7 Electrical connection diagrams through connectors SHR22,
GSP or PLT-164-R for AH-02 and AH-03 housings (variant with connection
polarity ¢s1-€) are indicated in Figures 2.27 - 2.26.

2.4.4.8. Electrical connection diagrams of explosion proof AIR-
20Ex/M2-N to the connector block through a cable input and a gland inlet
for the AH-02 housing are indicated in Figures 2.34 - 2.35.

2.4.4.9 Electrical connection diagrams of explosion proof AIR-20Ex/M2-
H to the connector block through a cable input and a gland inlet for the AH-
03 housing are specified in Figures 2.36 - 2.37.

2.4.4.10 Electrical connection diagrams of explosion proof
AIR-20Ex/M2-H through connectors SHR22, GSP or PLT-164-R for AH-02
and AH-03 housings (variant with connection polarity fis1+") are indicated
in Figures 2.38, 2.39.

2.4.4.11 Electrical connection diagrams of explosion proof AIR-
20Ex/M2-H through connectors SHR22, GSP or PLT-164-R for AH-02 and
AH-03 housings (variant with connection polarity fs1-0  andieated in Fig-
ures 2.40, 2.41.

2.4.4.12 Connection diagrams for HART-protocol are indicated in Fig-
ures 2.42- 2.44.
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Electrical connection diagrams
to the connector block through a cable input and a gland inlet for
AH-02 housing

4..20 MA, 20...4 MA 0..5MA, 5..0 MA

AUNP-20/M2-H AUP-20/M2-H
(AT-02) B-oos | | (Ar-02) B-906
LENb |2 Ry UEMb |
+20MA [ 1— F——+ +20 WA | 1 +
-20MA |2 - 20 MA | 2 = -
+5MA |3 el LR
Kopnyc |4 —_]_ Kopnyc | 4 —_l_
Figure 2.6 Figure 2.7
4..20 MA, 0..5 ¥A 4..20 MA, 20...4 MA
AUP-20/M2-H AUP-20/M2-H
(Ar-02) 5M-906 (Ar-02)
LIENb |2 R LEMb |2
20 WA 11 [ 'g + F +20 MA | 1 BCTpOEHHbIi
20MA | 2 - 20MmA |2 WCTOYHUK
+5MA |3 R R.s n +5MA |3
Kopnyc | 4 —l_D_ Kopnyc |4 1 Wameputens
l 1 Toka
Figure 2.8 Figure 2.9
0..5mA, 5.0 MA 4..20 MA, 0.5 MA
AUP-20/M2-H AUP-20/M2-H
(Ar-02) (Ar-02)
LIEMNb |2 LEMb |2
+20 MA | 1 BCTPOEHHBIi 20 1At 1
20MA [ 2 _ | ncrounmk -20 MA |2
+5MA |3 +5MA |3
Kopnyc | 4
K 4 i 1
opnyc __I_ ey ;:naepmenh __1—_
- W3ameputens
Toka
Kawnan 2
(0-5mA)
Figure 2.10 Figure 2.11
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4..2U0 MA, 2U..4 MA

AVIP-20/M2-H [Brnc 4090Mm1x-xx|

(AI'-02) BxopaHoii | BuixoaHon
LEMk [ s
+20 MA | 1
20 MA |2
+5 MA 3 BeixoaHou
Kopnyc | 4
r 1

Figure 2.12

A § fi ‘Circuit ¢ 17 AH ¢ R {-AIR
s 5 te fi Bdysing u J fi)Best d3d1 MmA

1 1 1 @Power supply and signal transformation unit
1 s tc 5 jddfyls =21 Bzhftln powersupply
R
S
]
]

-

d3J to dsldsj€ durrent meter

O dz@timnnel

n S H dzts 21 Ifp@cizandz|

" A SH dzts 2 Odtpbtdb@rdzel
1 5H ¢ dz¢ By diagizf] O BY 5 &5 BPIste®
Milliamperemeterconnectiorto controlcircuital current
s 5 dzte s dzi CulsamiCcantrol

Electrical connection diagrams

to the connector block through a cable entry and a gland inlet for

4..20 MA, 20...4 MA

AH-03 housing
0..5MA, 5.0 MA

BM-906 | | AMP-20 -
AVIP-20

AP0 MEMb [#]  Reo M2 | HEMb 7

+20mA [1—{ +—+ *20mA | 1

(Ar-03) [0 wa 12 - (AT-03) 20 mA [2

+20mA [3 #20 WA 13
+5MA |4 +SMA |4 Re ,

N

TECT+[5 [«—H{uA)y [omncene TECT+ |5

TECT- |6 ANS KOHTPONS TOKa TECT- |6

I — 8 uenu 4...20 MA L =
Figure 2.13 Figure 2.14
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4..20 mA, 0.5 MA

BI1-906
¥ = AUP-20
m;kf O Lemb [ R, M2+ | UEMb |2
+20 MA | 1 e + +20 MA | 1
(AT-03) 0w T2 . (AT-03) o0 mA [2
+20 MA | 3 +20 MA | 3
5MA |41 R | +5MA |4
TECT+ 15 TECT+|5
TECT- |6
TECT- |6 T~ KowTponk Toka
S
Figure 2.15 Figure 2.16
0..5MA, 5..0 MA 4..20 MA, 0...5 MA
NPT1
AUNP-20 AUP-20
+20 MA | 1 + o M, | ¥ | BetpoeHHbiit
(Ar-03) 20vA |2 Eg:g::::bm (Ar-03) 20MA | 2 _ | nctounuk
+20MA | 3 +20mA | 3 F Vame
puTen|
+5MA |4 —\‘: + | Nameputens +5mA |4 |_L ToKa "
TECT+|5 - | Toxa TECT+|[5 i b
TECT- |6 TECT- | 6 "
T | Viamepurens
TOK
=7 Kaan 2
L 0-5mA)
Figure 2.17 Figure 2.18
4..20 mA, 20...4 vA
AUP-20/M2-H BMNrcC 4090/M1X-XX
(Ar-02) BxogHo# | BoixoaHoii
LEENb |2 :a;gn)\ KaHan 1
-20 m 4-20 MA
+20 A | 1
-20 MA |2
+5 MA 3 onlJHozl’d BoixogHon
KaHan
Kopnyc | 4 —_L

4..20 MA, 20...4 MA

Figure

32
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s O dz@tmnnel

]l A tsH dzts 21 Ifp@cizshdel

1 7 5 BH dzts 2 Oltpbtdb@rdzel
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K § fi ‘Circuit

391 mA

1 fmls te ts jddyly =2 BzdltSin powersupply
R L d3j todslisje ®urrent meter

s O dz@Ctmnnel

¢ R {I AIR ¢ 1-AH

1 171 Power supply unit

Electrical connection diagrams through connectors

SHR22, GSP, or PLT-164-R for AH-02 and AH-03 housings

(variantwi t h

4..20 MA, 20...4 MA

AUP-20/M2-H
(AT-02,

Ar-03) | LEMNb

Ruzo

+20 MA

BIN-906

+20 MA

9
1
-20 MA |2
3
4

+5 MA

]

Figure 2.20

4..20 MA, 0...5 MA

AUNP-20/M2-H

(AT-02,

Ar-03) | UEMb

+20 MA

BM-906

+20 MA

5
1
20 MA | 2
3
4

+5 MA

0..5MA, 5.0 MA

L ]

Figure 2.22

AUP-20/M2-H

(AT-02,

Ar-03) | UEMb

+20 MA

-20 MA

+ BcTpoeHHsiin
UCTOMHUK

+20 MA

+5 MA

NIININN

]

Figure 2.24

+ | Vameputens
- | TOKa
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0..5MA, 5..0 MA

connectisbnanopol arity

ANP-20/M2-H
(Ar-02, BI1-906
Ar-03) | LUEMb |~
+20 MA | 1 +
20 MA |2 -
+20mMA | 3
W5MA 4] Rs |
Figure 2.21
4..20 MA, 20...4 MA
AUP-20/M2-H
(Ar-02,
Ar-03) | UEMb |
+20 MA | 1 BCTPOEHHbIi
20 MA |2 MCTOYHUK
+20 MA | 3 ’»
+5MA |4 Wameputens
I_ Toka
Figure 2.23
4..20 MA, 0...5 MA
AUP-20/M2-H
(Ar-02, WPT1
Ar-03) | UEMb |
+20 MA | 1 1+ | Berpoenmbiin
_20 MA 2 - | NCTOMHUK
+20 MA | 3 r
5wvA |2 rl;:;epmenb
‘_T Kanan 1
(4 -20 mA)
Wameputens
1+ roka
- | Kanan 2
T (0-5MmA)
Figure 2.25
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4..20 MA, 20...4 VA

AUP-20/M2-H

(Ar-02,
Ar-03)

BMNMC 4090/M1X-XX

BxoaHon

LEMb

kaHan 1

+20 MA

4-20 mA

-20 MA

—

+20 MA

BxogHon
KaHan 2

BuixoaHon

+5 MA

KaHan 2
4-20 mA 4-20 MA

LIa|w|N|afd

Figure 2.26

BobixogHoit | =+

[~

Electrical connection diagrams through connectors
SHR22, GSP, or PLT-164-R for AH-02 and AH-03 housings

4...20 MA, 20...4 MA

(variantwi t h

AUP-20/M2-H
(AT-02,
Ar-03) [ UEMb [>
-20mMA | 1
+20 MA |2
+5MA |3
+20 MA [ 4
Figure 2.27

4..20 MA, 0..5 MA

AVP-20/M2-H
(AT-02,

Ar-o3) | _LEMb

-20 MA

+20 MA

+5 MA

+20 MA

NN

e ]

Figure 2.29

0..5MA, 5..0 MA

ANP-20/M2-H

(AT-02,
AT-03)

LIENb
-20 MA

+20 MA

+5 MA
+20 MA

]

NN

Figure

4..20 MA, 20...4 mA

AWP-20/M2-H

(Ar-02,
AT-03)

LIEMb
20 MA

2.28

+20 MA
+5 MA
+20 MA

S

NN

Figure

34
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0..5 ™A, 5..0 A

AUP-20/M2-H

(AT-02,

Ar-3) | LEMb

-20 MA

+20 MA

+5 MA

+20 mA

Hlw | N[

K § fi ‘Circuit

dB3d1 MmA

1l 7 5 H dzts 21 Ifp@cizandel

1 7 2 BH dzts 3 OGtpDtdb@rzel

1 M ls te ts jddiyly 2| BzedltSin powersupply

R L d3j todsldsj€ ®urrentmeter

s O dz@tmnnel

¢ R {I AIR ¢ 1-AH

1 1 1 @Power supply and signal transformation un
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Figure 2.31

4..20 MA, 20...4 MA

+ BcTpoeHHbiit
WUCTOYHUK

+ Nameputens

AUNP-20/M2-H

(Ar-02,

Ar-03) | HEMb

-20 MA

4..20 MA, 0..5 MA

AUP-20/M2-H

AT-02
(A-02. Memy

Ar-03)
-20 MA

+20 MA

NPT1

+ BcTpoerHbiin
= | UCTOHHUK

+5 MA

+20 mA

NN

Wameputens

]

Figure 2.32

l_—|_|

|—1 Toka
- | Kanan 1
(4-20 mA)

Wamepurens

|—| Toka
- | Kanan 2

BMMC 4090/M1X-XX

BxogHo#n

kaHan 1

+20 MA

+5 MA

+20 MA

N P Y BN I

For Figures 2.6 - 2.33
(Rt &) OMC1 - device, for example:

OMC 5922,

4-20 mA

BxoaHoi
KaHan 2
4-20 mA

Figure 2.33

OMC 5922A - operational meter-controller
(universal millivoltmeters).

OMC 1730D/A
OMC 1730D/f - operational meter-controller
(universal millivoltmeters).

OMC 5122,

(u [ 5122¢) MT 5122A - multichannel thermometers.
(t f OMR 59, OMR 69
OMR 39DA, OMR 39Df , OMR 49DA,
OMR 49DM - operational multichannel recorders.
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cable input and a gland inlet for AH-02 housing

BapbiBoonacHas 30Ha

4..20 MA, 20...4 MA

Electrical connection diagrams
of explosion proof AIR-20Ex/M2-N to the connector block through a

OExiallCT6 X [jemp

AUP-20Ex/M2-H [*20 MA

-20 MA

(AT-03) +20 MA

+5 MA

TECT+

Ui, i, Pi, Ci, Li TECT-

1
=
1
2
3
4
5
6
]

]

=

Figure 2.34

cable input and a gland inlet for AH-03 housing

BapbiBoonacHas 3oHa

4..20 MA, 20...4 MA

|
|
|
1
|
1
|

} |
OExiallCT6 X LEMb |2
AVIP-20Ex/M2-H [*20 MA | 1 —

20 MA [2}—

(AT-03) +20 MA | 3 :
+5MA |4 !

TECT+|5] |

Uil PLCLL [TECT: 6] !
_L ] 1
— I
1

Figure 2.3

6

BapeisoGesonacHas 3oHa

Uo,lo,Po,Co,Lo

B3pbiBoonacHas 30Ha

4...20 MA, 20...4 MA

OExiallCT6 X
AUP-20Ex/M2-H

BapbiBobe3onacHas 3oHa

BMNMC 4020/M1X-XX

+ | Broawoi

LIENb
+20 MA
-20 MA
+5 MA
Kopnyc

|y Ui li, Pi, Ci Li

|

(Ar-02)

wa_\é

[ExialllC
Uo.lo.Po.Co.Lo

Figure 2.35

Electrical connection diagrams
of explosion proof AIR-20Ex/M2-N to the connector block through a

BapbiBoGesonacHas 3oHa

BapbiBoonacHas aoHa

4..20 MA, 20...4 MA

Wamepurens
ToKa
Uo,lo,Po,Co,Lo

[Exia]llC
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ExiallCT6 X

BapsisoGe3onacHas 3oHa

BMNMNC 4090Ex/M1X-XX

LEMb |2
AVIP-20Ex/M2-H |20 MA | 1 t— [ Shoon| Beocmon )
-20 MA |2 T - [420mA | 420mAl -
(Ar-03)  |[*20MA |3 |
t5MA |4 \ [+ xoaroi | Bemomson [+
wimoy TESES| 1 et
1, 1, 1, 1, LI
.l Pi, Ci, TECT- |6 '
1
1 | ' [Exia]llC
- ! Uo,lo,Po,Co,Lo
Figure 2.37
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Electrical connection diagrams
of explosion proof AIR-20Ex/M2-H through connectors SHR22, GSP, or PLT-
164-R for AH-02 and AH-03 housings.
(variant with connectionp ol arsil 9 ) f

BapeiBoonacHas 3oHa BapbisobesonacHas 3oHa BapbiBoonacHas 30Ha BapbiobesonacHas 3oHa

4..20 MA, 20...4 MA 4..20 MA, 20...4 MA

I
I
! 7S
0ExiallCT6 X ! A(f;_'ggg/?wé_H BIMNC 4020/M1X-XX
AUP-20Ex/M2-H : UEMD 9—_J + | Bxonwoit
UEMb [> ! Ao, |F2OMA [ ;
(AT-02 +20MA | 1 i ;(AFE)S)’ 20 MA |2 '
" |-20mA |2 +20MA |3 '
Ar-03) | 1
+20 WA | 3 | +5MA |4 i
5vA |4 : Uo,lo,Po,Co,Lo |, Uil Pi, Ci, Li :
Ly U.iPiCLL ! [Exia]llC - |
- 1
1
Figure 2.38 Figure 2.39

For Figures 2.34 - 2.39

(Rt 8) OMC2 - device, for example:

MMT 0399Ex/M3 - modular measurement transmitter.
MT 5122 = multichannel thermometers.

OMR 39D =~

OMR 49D ~ operational multichannel recorders.
OMC 5501E-r,

OMC 5502E-R - operational meter-controller

Electrical connection diagrams of explosion proof
AIR-20Ex/M2-H through connectors SHR22, GSP, or PLT-164-R
For AH-02 and AH-03 housings
(variantwi t h connect isbd) pol arity
Bapbleoonacnan 30Ha

4..20 MA, 20...4 mA

! BapuisobesonacHas 3oHa

|

|

|
OExiallCT6 X !

|

|

|

T

BapbiBoonacHas 3oHa BapbiBoGesonacHas 3oHa

1
1
4..20 WA, 20...4 MA !
BMNC 4090Ex/M1X-XX
: AVIP-20Ex/M2-H
ExiallCT6 X : somon | 6
AVP-20Ex/M2-H ! LENE: | *{nant | rmean 1
LEMb [~ | (Ar-02, [-20MA 1 | all R I T I
20 mA |1 ‘ AT-03) (*20A 12 :
- + % d
,(tﬁ'togz)’ +20 WA | 2 , +20MMA 2 : |
] - |4-20 MA 4-20MA | =
+5MA |3 : L Ui, li, Pi, Ci, Li !
+20 MA | 4 ) Uo,lo,Po,Co,Lo s : [ExialliC
Ui, li, Pi, Ci, Li : [Exia]liC ' Solopelolo
1
1
Figure 2.40 Figure 2.41
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Single connection diagram AIR-20/M2-H
over HART-protocol through connectors SHR22, GSP, or PLT-164-R
For AH-02 and AH-03 housings.

Single connection "point to point"

Short address = 0
4..20 MA, 20...4 MA

Bo3MOXHbIE BapuaHTbl NOAKMIOYEHNIA

AUP-20/M2-H (BbIBMpaeTca oauH U3 AByX)
(Ar-02,
Ar-03) | UEMNb | R.,>250 Om
+20 MA | 1 1 i
-20 MA |2 +
+20mA |3 :
addr=0 +5MA |4 '

L

HART-
KOMMY-
HUKaTop

HART-monem

HM-10/U
oo
oo
oo
Fiqure 2.42

I LBty dz" | 90ttdOdzlst f s5H S dF
sH d dz d tPossibliedhpectiongchooseoneof
two)

HART-d3ts H ]j HART-modem

HART-C s d3d3lz dzdi HARS ssdenmunicator

1 17 Power supply

1 s-PC
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4..20 MA, 20..4 MA [Onsa BIMNC ncnonHernnsa Ex peauctop

He ycTaHaBnvBaeTcs (3aKopoYeH), kpome

AVP-20/M2-H / BMNC 4090Ex/M12-11.
(Ar-02, BMC 4090/M1X-XX
Ar-03) | LUEMb |~ R,,0>250 Om

+20MA | 1 = + + | Bxon Bbixoa | 4

-20 MA | 2 E;g MA 420 mA

+20 MA | 3
addr=0 +5MA |4

HART-
KOMMY-
HUKaTop

HART-monem

HM-10/U
oo
oo
oo
Figure 2.43

For power supply and signal transformation wfiEx
configuration the resistor is not installéshort
circuited),except409EXM12-11

d3di mA

A § t- Circuit

]l A tsHs € Qurrent input

1l v 7 tsis € Current output

HART-C s d3d3iz dzdi HARS ssdaenmunicator
HART-d3ts H Jj HART-modem

1 1 1 »Power supply and signal transformation unit
} si PC
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fiMultiple-pointd connect i oAIR-2D/M2ZIg r a m
over HART-protocol through connectors SHR22, GSP, or PLT-164-R
For AH-02 and AH-03 housings
Network connection
Short address = 1...5
Bo3MoXHbIe BapuaHTbl I'IOAK]'IIO‘-IGHMVI

AUP-20/M2-H (BbIBUpaeTcs 0avH 13 ABYX)
(Ar-02, B
Ar-03) | LENb 250 Om, 1 BT
+20 MA ] ] +| 368,
-20 MA
+20 MA
addr=1 +5 MA
MpuGop 1

4 MA 0 n
AUP-20/M2-H HART:

KOMMY-
(Al‘-02, HuKaTop
Ar-03) | LEEMb
+20 MA

9
1
20 MA | 2 11 oo
3
4

4 mA

HDIW[IN|[=| L
'
(-]
o
=
>

HART-moaem

HM-10/U

+20 mA
addr=2 +5 MA

Mpubop 2

4 A

AUNP-20/M2-H
(Ar-02,
Ar-03) | LUEMb |
+20 MA | 1
-20MA |2

3

4

+20 MA
addr=15 +5 MA

Mpubop 15

Figure 2.44

l sLBsydz" | 90tedOdzlsT § s5HE d
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2.4.5 General operating principles
2.4.5.1 Functional principle

The analyzed medium is fed into the primary pressure transmitter (sen-
sor) and deforms its membrane thus, depending on the sensor type, result-
ing in resistance change of tensoresistors (resistive-strain sensors) located
on the membrane or in capacitance change between the membrane and
underlay (capacitance-type sensors).

Parameter variation is registered by electronic unit, transformed into
digital code and thereafter into pressure value. The measured pressure
value is displayed on the indicator and transformed into HART-interface
digital signals and unified current signals of 4-20 and 0-5 mA. Simultane-
ous functioning of HART-protocol and unified current outputs is only possi-
ble in "point-to-point" mode.

2.4.5.2 Signal conditioning over HART-protocol

AIR-20/M2-H with HART-protocol is able to transmit the data on meas-
ured value in digitized form over two-wire line along with 4-20 mA direct-
current signal. AIR-20/M2-H supports operation via HART-interface in
"point-to-point” and "multiple-point” modes.

"Point-to point" mode has the following features:

- AIR-20/M2-H forms a 4-20 mA standard unified current signal;

- AIR-20/M2-H forms a 0-5 mA standard unified current signal,

- AIR-20/M2-H forms a digital HART-signal, transmitted over 4-20 mA
electric circuits, while the transmission of digital signal does not distort
the analog signal;

- AIR-20/M2-H supports data exchange with one or two HART devices
(communicator, PC equipped with HART-modem);

- AIR-20/M2-H should have "short" HART-address: "0".

"Multiple-point” mode has the following features:

- AIR-20/M2-H uses 4-20 mA circuit for power supply only;

- AIR-20/M2-H forms a digital HART-signal, transmitted over 4-20 mA

electric circuits;

- AIR-20/M2-H allows for the network connection of 1 to 15 transmit-

ters;

AIR-20/M2-H should have various "short" HART-addresses, preset in

"point-to-point" mode and different from "0";

setting up the address, different from "0", switches the transmitter to

conditioning mode of 4 mA direct current with 4-20 mA output and 0

mA current with 0-5 mA output;

- power source should provide an output current of
(where N is a number of connected AIR-20/M2-H devices), and also
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should have such output voltage (U, 1) that the following inequality
i s sati sfi ediywrtU20] (Whe@ Rbkyr taris for re-
sistance of a series HART-resistor whose nominal value is 250
ohm).
- HART-signal is received and processed by one or two HART-devices
(communicator and/or PC equipped with HART-modem).

2.4.5.3 Operation with AIR-20/M2-H over HART-protocol

HART-protocol is implemented in AIR-20/M2-H which fully conforms to
the version 7 HART-protocol. The signal can be received and processed by
any device that supports this protocol, including handheld HART-
communicator or personal computer (PC) through the standard serial port
and accessory HART-modem. HART-protocol allows for the simultaneous
presence of two control devices in the system: control system (PC with
HART-modem) and handheld HART-communicator. These two devices have
various addresses and perform data exchange in communication channel
time sharing mode, hence AIR-20/M2-H is able to receive and execute the
instructions from each of them.

The list of HART-instructions supported by AIR-20/M2-H is contained in
Appendix C.

HARTconfig user software is installed on the external PC and provides the
communication between PC and transmitter through HART-modem.

The software allows:

- to read the measurement results;

- to read and write the AIR-20/M2-H configuration parameters;

- to perform adjustments and factory settings recovery.

In order to operate with AIR-20/M2-H the software requires a modem
connected to USB-port of the PC (HART-modems HM-10/1 (HM-10¢ #l) or
HM-10/U produced by SPC "ELEMER", Ltd, or any other modem from other
manufacturers may be used for this purpose). Modem can be connected to
AIR-20/M2-H in parallel with 4-20 mA current loop load resistor or directly to
the terminals of AIR-20/M2-H.

2.4.6 Basic modes

2.4.6.1 AIR-20/M2-H has the following basic operating modes:
- measurement mode;
- menu mode.

2.4.7 Measurement mode

2.4.7.1 AIR-20/M2-H switches to measurement mode upon power-up.
This mode is intended for input signal measurement, displaying the meas-
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urement results on the the indicator, pressure conversion into 4-20 and 0-5
mA unified current signal as well as digital signal over HART protocol.

2.4.8 Menu mode

2.4.8.1 The menu mode is intended for configuration parameters editing
and for implementation of special configuration and adjustment operations.

2.4.8.2 The configuration parameters list has a two-level structure. Up-
per level, main menu (see Table 2.20) and lower level, submenu (see Ta-
ble 2.21).

2.4.8.3 Navigation through the menu is carried out with the " 4 " «
", and " >} buttons.
2484 The " 4], button is used for switching to the AIR-20/M2-H

menu from the measurement mode, switching to the parameter edit mode
and for entering (recording) the update parameter values in the memory of
AIR-20/M2-H electronic unit. When entering the menu mode, the symbol of
the edited parameter is displayed on the indicator.

2.48.5 The " <. button is intended for reviewing (selecting) the menu
parameters backwards and changing the value of the edited digit.

2.4.8.6 The " .l ? button is intended for reviewing (selecting) the menu
parameters forwards and selecting the edited digit.
2.4.8.7 Simultaneous pressing of the " <. and " ¥ buttons in the
parameter review (editing) will exit the review (edit) mode without saving
the changes of the edited value.

| <€} i Ld

2.4.8.8 Simultaneous pressing of the and in the menu
mode will exit to the measurement mode.
2.4.8.9 Setting (editing) of parameter numeric values is carried out in

the following sequence:

- press the " 4. button in the menu browse mode;

- choose the edited digit with the " .l ? button, while the edited digit is
blinking;

- when pressing the " <. button the value of the edited digit is in-

creased by 1, "9" is followed by "0"; in the top digit "9" is followed by a mi-
nus ("-") sign and then by "0";
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- complete the value editing (with saving the set value) by pressing the "

4] button;

- if none of the buttons is pressed for 2 minutes during the editing, AIR-
20/M2-H will switch to the measurement mode without saving the edited
results.

2.4.8.10 Selecting of parameter values from the list has the following fea-
tures:

- after selecting the corresponding menu item press the " 4. button,
while the edited parameter will start blinking;

- proceed from one parameter value to another with " <. (backwards)
and " >} (forwards) buttons;

- complete the value editing (with saving the selected value) by pressing
the " 4]. button;

- if none of the buttons is pressed for 2 minutes during the editing, AIR-
20/M2-H will switch to the measurement mode without saving the edited
results.

2.4.8.11 Press the " 4. button to enter the menu. A "PASS" message
will appear on the sensor indicator - a password request (if the password to
edit the parameters has been set). Set the password numeric value (integer

«|, L

within the range of 1 to 9999) with the " and

the " 4. button. If the entered password is correct, a "YES" message will
appear on the indicator for 1 second. If the entered password is incorrect,
when pressing the

{4 button a "AcdE" message will appear on the indicator for 1 second,
meaning that parameters editing is prohibited (only viewing allowed). If the
password is set to "0", the password will not be requested.

2.4.8.12 Press the " had | button to enter the submenu (when "Sub" pa-
rameter is selected). Choose the required parameter of the submenu with

fl <. and " >} buttons and press the " had | button to enter the parame-

ter editing mode, while the displayed symbolic parameter or edited digit will
start blinking.
2.4.8.13 In the editing mode set the desired parameter value with the "

«|. i L o

and " buttons. Press the " " button. Blinking will stop and the
set parameter value will be saved in the instrument memory.

" buttons and press

44



2.4.8.14 In order to return from the submenu mode to the main menu
and from the main menu to measurement mode, choose the "rEt" parame-

ter and press the " 4] button.
2.4.8.15 For a quick return to the measurement mode from any menu

level press the " <. and " >} buttons simultaneously as long as param-
eter value is not blinking on the indicator (i.e. parameter editing mode is not
switched on).

The instrument will also return to the measurement mode without sav-
ing changes if none of the buttons is pressed for 2 minutes (automatic exit).
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Table 2.20 7 Main menu

Main menu item Parameter Fact_ory Note
name setting
Unit Pr(_essure measuring KkPa or MPa Choice of measu_ring units
units from the list
Lr | Lower limit of meas- Numeric value from the
urement and conver- . sensor measurement range
sion range corresponding to 4 mA out-
put signal
Ur | Upper limit of meas- Numeric value from the
urement and conver- . sensor measurement range
sion range corresponding to 20 mA
output signal
LtL | Minimum lower limit of This parameter is set up in
measurement range the process of manufactur-
ke ing and corresponds to
sensor model, for reviewing
ony
UtL | Maximum upper limit of This parameter is set up in
measurement range the process of manufactur-
ko ing and corresponds to
sensor model, for reviewing
ony
SPAn | Minimum range of This parameter is set up in
measurement and con- the process of manufactur-
version ko ing and corresponds to
sensor model, for reviewing
ony
t_63 | Damping time Set within the range of 0.0
0 sec to 99.9 seconds in incre-
ments of 0.1 second
PrcS | Amount of decimals Defines the amount of dec-
5 imals after the decimal point
for numeric values dis-
played on the indicator
Ind | Indication mode Defines the values dis-
played on the indicator:
kPa or MPa | pressure, percentage of
measurement range or cur-
rent
Conversion Choice of linear ("Lin") or
FUnc | function type Lin square root ("Sqrt") conver-
sion function
SUb | Enter the submenu The submenu contains addi-
- tional configuration parame-
ters
rEt | Exit the menu Return to the measured

values indication mode
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Table 2.217T Sub me nu

(Subeg)

Submenu item Parameter Fact'ory Note
parameter setting
OUtP | Current output menu Enter the current output pa-
] rameter setting menu
Choice of current out- Choice of master current out-
put to be displayed put, whose values will be dis-
(only for configurations played in the current output
Acti | with two circuit outputs) - menu. Values of slave current
output will be calculated ac-
cording to the values of master
current output.
2 Current output type Choice of direct "4-20" ("0-5")
= g tYPE 4-20 or inverse "20-4" ("5-0") con-
g = version relation
S a Fixed Choice of fixed current values
© § OutF current mode {FF from the list
OErr Error current rate 3.7 Choice of_error current rate
) from the list (low/high)
SHFt Current output offset
menu
rEt | Exit the ) Return to submenu mode
current output menu
2, SEt | Current output offset ) Master current output offset
GE) ‘g‘ 2 settings value settings
= & g CLr | Reset the current out- Setting the master current
20 = put offset output offset value to zero
c03¢& rEt | Exit the current output ) Return to submenu mode
offset menu
Corr | Measurement range Access to lower and upper
correction mode - measurement and conversion
range limits correction mode
SHFt Pressure offset menu ) Measured value offset for a set
value
AULL "Zero" setting ) Setting the measured pressure
value to zero
_c Lower measurement Setting the exact value of
S -% SEtL | range limit adjustment ) measured value near the lower
qE) Q5 measurement and conversion
= § 5 range limit
o4 E Upper measurement Setting the exact value
22 SEtH | range limit adjustment ) of measured value near the
o upper measurement and con-
version range limit
rEt | Exit the

measurement range
correction menu

Return to submenu mode
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Table 2.21 continued

Submenu item Parameter Fact'ory Note
parameter setting
= SEt Pressure offset setting ) Setting the pressure offset
2 value by adjustment
8 2 CLr | Reset the pressure ) Setting the pressure offset
§ g offset value to zero
4 rEt | Exit the pressure offset Return to submenu mode
a menu -
Prot | Protection parameters Access to the protection pa-
menu ) rameters menu
Password input and Password to edit the configu-
S PASS | editing 0 ration parameters, accepted
S value from 0 to 9999
§, HArt er\?ehrlbemgnetc(l)it the Sensor configuratior) over
£ parameters over OFF HART-protocol prohibited
§ HART-protocol ("On") or allowed ("OFF")
o GErc | Setting "zero" with the Setting the readings to zero
g hermetic contact on with the hermetic contact al-
IS lowed ("On") or prohibited
g ("OFF")
s butt | Setting "zero" with the Setting the readings to zero
g button )
Q On with the "L—J" button allowed
g (¢Oneée) or prohi
the measurement mode
rEt | Exit from the submenu - Return to submenu mode
FAct | Reset to factory Substitution of all instrument
settings - parameters from instrument
ROM
rEt | Exit from the submenu - Return to the main menu

2.4.8.16 "Unit" - pressure measurement units. The complete list of sup-
ported measurement units: Pa, kPa, MPa, kgflcm?  kgf/m?,
mm Hg, mm H20, mbar, bar, atm. Indicator displays: kPa, MPa, kgf/cmz.
The remaining measurement units can be chosen over HART-protocol, in
so doing, if the chosen measurement units differ from those displayable by
the indicator, the measurement unit titles will not be displayed. Using the
button menu, the user can choose from kPa, MPa, kgf/cm2 or other meas-
urement unit outside this list set up last time over HART-protocol (factory
setting is kPa or MPa). In so doing, the measurement unit titles will not be
displayed on the indicator. When changing the measurement units, the
amount of decimals after the decimal point and measurement range limits
are recalculated automatically in terms of selected measurement units.
The parameter determines the dimensions of measurement result dis-
played on the main indicator.

2.4.8.17 "Lr* and "Ur" - lower and upper measurement range limits of
AIR-20/M2-H. These parameters determine the conversion range for 4-20
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mA and 0-5 mA current outputs. The range value should should be within
the maximum measurement range, defined by sensor model in accordance
with Table 2.7 and should correspond to conditions of "SPAN" parameters.
Accepted value: from -999 to +9999.

2.4.8.18 "LtL" and "UtL" - minimum lower and maximum upper meas-
urement range limits. The limits values are set on the manufacturing plant
in accordance with Table 2.7.

These parameters are available for reviewing only. While attempting to
edit these parameters the "AcdE" message is displayed.

2.4.8.19 "SPAN" - minimum measurement range. This parameter is set
on the on the manufacturing plant in accordance with Table 2.7. This param-
eter is available for reviewing only. While attempting to edit this parameter
the "AcdE" message is displayed. While attempting to set such lower and
upper measurement range limits, under which the range value is below the
minimum value, the "Erl2" message is displayed.

2.4.8.20 "t_63" - damping time. Time constant of the first order filter is
the parameter, allowing to reduce the measurement noise. While setting the
value of this parameter it should be considered that if the pressure is
changed stepwise for 100 % of measurement range, the output signal
measurement value will reach the value of 63 % of the range in the time set
in the parameter. Accepted values: form 0 to 99.9 seconds in increments of
0.1 sec.

2.4.8.21 "PrcS" - the amount of decimals after the decimal point. The
maximum amount of decimals after the decimal point of humeric values of
measured pressure, displayed on the indicator, and of measuremebnt range
limits, set by the user. The measured pressure amount is presented as a
floating decimal point number, which is automatically offset to the right if the
measured parameter value increases because of limited indicator capacity. If
number of digits for an integral part of a number (including character) is more
than indicator's number of digits, then the " - - - - " will appear on the indica-
tor. While editing the parameter, the decimal point changes its position on
the indicator. Accepted values: 0, 1, 2, 3.

2.4.8.22 "Ind" T indication mode. Measured value Indication type of the
main indicator. To be chosen from the following list: "PrES" - pressure in
selected measurtement units, "PrOC" - percentage of measurement range
and "Curr" - current of master output. If "PrOC" and square root conversion
function are chosen, the percentage of measurement range will be displayed
on the instrument indicator and transferred over HART-protocol with consid-
eration of square root dependency.

2.4.8.23 "FUnfiy - conversion function type, choice of linear "Lin" or
square root "Sqgrt" output signal conversion function. If square root function is
selected, the measured pressure differential is displayed on the indicator.
The measured pressure range with normalized error will be from 2 to 100 %
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for pressure differential, defined by the "Lr" and "Ur" parameters; measured
value range of conversion into 4-20 mA and 0-5 mA current signals with
normalized error and square root function will be from 6.26 to 20 mA and
from 0.71 to 5 mA accordingly.

2.4.8.24 "Acti" - selection of master current output (only for configurations
with two circuit outputs: output signal codes 05, 05 Q 50, 50 O Accepted
values: "4-20" or "0-5". In "TYPE", "OErr", and "OutF" menu items the values
for master current output will be displayed. Values of slave current output
will be calculated according to the values of master current output.

2.4.8.25 "tYPE" - current output type. Choice of direct "4-20" ("0-5") or in-
verse "20-4" ("5-0") current signals conversion relation. For the "4-20" ("0-5")
conversion type, 4 mA output current for 4-20 mA current output and 0 mA
current for 0-5 mA current output correspond to lower limit "Lr"; 20 mA cur-
rent for 4-20 mA current output and 5 mA current for 0-5 mA current output
correspond to upper limit "Ur". For the "20-4" ("5-0") conversion type, 20 mA
output current for 4-20 mA current output and 5 mA current for 0-5 mA cur-
rent output correspond to lower limit "Lr"; 4 mA current for 4-20 mA current
output and 0 mA current for 0-5 mA current output correspond to upper limit
"Ur",

2.4.8.26 "OutF" - fixed currents mode. Parameter, allowing to switch the
sensor to fixed current values emulation mode on 4-20 mA and 0-5 mA out-
puts. 4-20 mA current value is chosen from the list: "OFF" (fixed current
mode off), "3.7", "4.0", "8.0", "12.0", "16.0", "20.0", and "22.5" mA. 0-5 mA
current value is chosen from the list: "OFF", "0.0", "1.25", "2.5", "3.75", "5.0",
and "5.5". In order to switch the sensor to emulation mode, choose this pa-

d

rameter and press the " " button. After that, choose the fixed current val-

ue for 4-20 mA or 0-5 mA current with " <. or" >]. button and switch the

sensor to current emulation mode for both current outputs with the

|

" button. In order to exit from emulation mode and switch the sensor to

measurement mode, select the "OFF" parameter and press the " 4 but-
ton. Power supply interruption or instrument reboot will automatically switch
fixed output currents mode off. The value of emulated current on 4-20 mA
current output or on 0-5 mA current output can be controlled if necessary by
connection milliamperemeter into opening of the respective current output.
2.4.8.27 "OErr" - error current rate. This parameter determines current
output rates in the following cases:
- measured value is below the lower measurement range limit by 1.25 %
of the range;
- measured value is above the upper measurement range limit by 12.5 %
of the range;
- on the occurrence of sensor malfunction.
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One of the three parameter values can be selected from AIR-20/M2-N
keyboard:

- "OFF" - error current prohibited;

- "Lg"_low error current value;

- ¢\ € .high current error value.

Values of low and high error current are assigned with HARTconfig con-
figuration software. Factory settings: "3.7" and "22.5" mA for "4-20" current
output, "0.0" and "5.5" for "0-5" current output. Values of low and high error
current for slave current output are calculated based on master current out-
put values according to the formula: | =5C§| 420" 4)/16, if "4-20" is the

master current output or according to the formula: 1,,,=4+160,,/5, if "0-

5" is the master current output. Where |,y is error current value of 4-20 mA
output, lgs is error current value of 0-5 mA output.

2.4.8.28 "Set" in the current output parameter menu - the offset of current
output signal value. The parameter allows to offset the master current signal
value “Cfor a set value ‘O- according to the formula 'O O "O-. The offset
value should not exceed 30 % of master current output range. The offset is

carried out with the " < button to decrease current value and the " >} to

increase current value. In so doing, the offset current amount will be dis-
played on the indicator and blinking. After setting the desired current amount

press the " 4. button to apply the offset. If successful, the "donE" meas-
sage will appear. Otherwise, if the offset value lies outside the acceptable
limits, the "FAIL" message will appear. While offsetting the current output is
should be considered that scale offset does not affect the output of fixed cur-
rents.

2.4.8.29 "CLr" in the current output parameters menu - reset of current
output offset. The parameter allows to set the master current output offset

had | button and con-
«|. 4

value to zero. In order to reset the offset press the "

firm the operation by selecting the "YES" item with " and " but-
tons and pressing the " ad | button. If successful, the "donE" meassage
will appear. This operation should be performed before AIR-20/M2-H in-
strument check (calibration).

2.4.8.30 "Set" in the measurement range correction menu - pressure
value offset. This parameter allows to offset the measured value for a set
value not exceeding 30 % of measurement range according to the formula
0O U U -.Inso doing, upper and lower limits do not change. It should
be considered when analyzing error current generation (paragraph

«

2.4.8.27). The offset is carried out with the " " button to decrease pres-
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sure value and the " " to increase current value. In so doing, the offset
pressure amount will be displayed on the indicator and blinking. After set-

ting the desired pressure amount press the " had | button to apply the off-
set. If successful, the "donE" message will appear. Otherwise, if the offset
value lies outside the acceptable limits, the "FAIL" message will appear.
Before AIR-20/M2-H check (calibration) it is necessary to set the pressure
offset value to zero.

2.4.8.31 "CLr" in the measurement range correction menu - reset of
pressure offset. The parameter allows to set the pressure offset value to

d button and confirm the
«|, g

zero. In order to reset the offset press the "

operation by selecting the "YES" item with " and " buttons and
pressing the " 4. button. If successful, the "donE" message will appear.
This operation should be performed before AIR-20/M2-H instrument check
(calibration).

2.4.8.32 "nULL" - "Zero" setting. The parameter leads to zero offset of
AIR-20/M2-N. In order to offset zero it necessary to apply zero excess
pressure to AIR input for EP, ExpP, EEP, and HP models; zero absolute
pressure (absolute pressure on input should not exceed 0.01 % of meas-
urement range) for AP models; zero pressure differential for DP models.

Then, select "nULL" parameter with " <. and " ¥ buttons. After stabi-
lization of sensor readings press the " had | button and confirm the opera-
tion by selecting the "YES" item with " <. and " >} buttons and press-

ing the " had | button. If successful, the "donE" message will appear. Oth-
erwise, the "FAIL" message will appear. Zero setting operation is possible

if transmitterr eadi ngs di ffer from zer omad-or

mum sensor measurement range. "Zero" adjustment can be also per-
formed the hermetic contact (see paragraph 2.4.8.37).

2.4.8.33 "SEtL" - measurement range lower limit adjustment. In order to
adjust lower measurement range limit it is necessary to apply excess
pressure to AIR for EP, ExpP, EEP, and HP models; absolute pressure for
AP models; pressure differential for DP models. The applied pressure

should differ from measur ement range

«|,
o

4>

Then, select "SEtL" parameter with " and " puttons. After stabili-

zation of sensor readings press the " " button, set the readings values
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in accordance with applied pressure with " and " buttons and

press the " 4. button. If successful, the "donE" message will appear.
Otherwise, the "FAIL" message will appear. Operation is possible if meas-

ured pressure differ from actual one for no more than N5, Omagimum f

sensor measurement range of AIR-20/M2-H.

2.4.8.34 "SEtH" - measurement and conversion range upper limit ad-
justment. In order to adjust upper measurement range limit it is necessary
to apply excess pressure to AIR-20/M2-H for EP, ExpP, EEP, and HP
models; absolute pressure for AP models; pressure differential for DP
models. The applied pressure should differ from measurement range upper
i mit value for no more than N12

<. and " >} buttons. After stabilization of sensor readings press the "
4] button, set the readings values in accordance with applied pressure
with " <. and " Aj. buttons and press the " 4. button. If successful,

the "donE" message will appear. Otherwise, the "FAIL" message will ap-
pear. Operation is possible if measured pressure differ from actual one for
no mor e t hanmathium Genstr medsurement range of AIR-
20/M2-H.

2.4.8.35 "PASS" - settings of password for configuration of the instru-

«|. L4’

and
| 48

ment from the menu Select the "PASS" parameter with "

buttons and press the " 4 ", set the desired password with "
<. buttons and press the " o
sage will appear.

2.4.8.35.1 In case of loss of the password it is possible to retrieve it over
HART-protocol.

2.4.8.36 "HArt" - the parameter prohibits ("On") or allows ("OFF") the in-
strument configuration over HART-protocol.

2.4.8.37 "GErc" - permission to set "zero" with the hermetic contact. The
parameter allows ("On") or prohibits ("OFF") setting the sensor to zero us-
ing the hermetic contact located on the housing of AIR-20/M2-H.

In order to adjust the "zero", bring the magnetic key fob (option) to
"hermetic contact zone" located on the housing of AIR-20/M2-H when the
instrument is in the measurement mode. Wait until the measured value is
blinking on the indicator and keep the magnetic key fob near "hermetic con-
tact zone" for three seconds until the "donE" message appears. Otherwise,
the "FAIL" message will appear. Operation is possible if measured pressure

and "

" puttons. If successful, the "donE" mes-
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di ffer from actual 0 n e nfaxdantum BeasormMeas-e
urement range of AIR-20/M2-H.

2.4.8.38 "butt" - permission to set "zero" with the " < button in the

measurement mode. The parameter allows ("On") or prohibits ("Off") set-

ting the sensor to zero using the " <. button.

In order to adjust the "zero", press the " <. button when AIR-20/M2-H

is in measurement mode. Wait until the "nULL" message is blinking on the
indicator and hold the button pressed for three seconds until the "donE"
message appears. Otherwise, the "FAIL" message will appear. Operation
is possible if measured pressure differ from actual one for no more than
N5, 0 n%xinum sensor measurement range of AIR-20/M2-H.

2.4.8.39 "FAf" - factory settings recovery. The mode is intended for re-
covery of parameter values of AIR-20M2-H in accordance with factory set-
tings. This function should be used in case of incorrect instrument config-
uring by the user, resulted in instrument malfunction. In order to recover the

factory settings select the "FAfi}" parameter with " <. and " >} buttons
and presss the " 4] button. Confirm the operation by selecting the "YES"
item with " <. and " >} buttons and pressing the " had | button. Blinking

"rESt" message will appear on the indicator, which warns on the beginning
of factory settings recovery operation. Do not perform any actions and wait
until the "donE" message appears, informing about successful operation
completion, or "FAIL" error message. After recovering the factory settings,
the "zero" adjustment of AIR-20/M2-H should be performed in accordance
with paragraph 2.4.8.32.

2.4.9 Self-testing messages
2.4.9.1 AIR-20/M2-H has an option of self-testing of different sensor
modules operation and informing about sensor condition and errors occur-

ring in the course of operation. Possible self-testing messages and their
descriptions are indicated in Table 2.22.
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Table 2.22

Mes_sa_ge Description Malfunction correction
on the indicator
Errl | System error. Repair or | Switch off then switch on power supply of the
calibration required transmitter. If the message did not disappear,
repair or calibration is required
Errd | Error while Switch off then switch on power supply of the
parameters loading transmitter. If the message did not disappear,
sensor repair is required
Err6 | Error  while  parameters | Switch off then switch on power supply of the
testing transmitter. If the message did not disappear,
sensor repair is required
nrdY | Data not ready If the message did not disappear, sensor
repair is required
donE | Operation completed Operation completion message
successfully
FAIL | Operation failed Check the correctness of performed actions
(values correspondence to the set range etc)
Erl2 The value of the adjusted | Check the values accordance to the set range
parameter is outside the
acceptable range
AcdE | Parameter If the entered password is incorrect, parame-
editing is prohibited or en- |ter editing will be prohibited. In order to edit
tered password is incorrect the parameters exit from the menu and enter
it again entering the correct password. Do not
try to edit the parameters that are read-only.
YES | Password is correct Password accepted, editing is permitted
rESt | Notification on the beginning
of factory settings recovery
operation
LO | The measured value is below | Change the measurement and conversion
the lower measurement range| range or increase the system pressure
limit by 1.25 % of the range;
HI | The measured value is |Change the measurement and conversion

above the upper measure-
ment range limit by 12.5 %

of the range;

range or decrease the system pressure
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2.5 Marking

2.5.1 Marking is performed in accordance with GOST 26828-86 E,
GOST 22520-85, and NKGZH.406233.0544 1 drawing.

2.5.2 Marking of explosion-proof transmitters

2.5.2.1 Marking plate with explosion-proof marking "OExiallCT6 X" is in-

stalled on side surface of explosion-proof transmitters AIR-20Ex/M2-H
housing and the following data is indicated:
environment temperature range (depending on the configuration):

- 40w QO t+7HmO

- 55w QO t+wmO

- -10w QO t+7HmO

- 257w QO t+Ho

- 2578 QO t+®&0

- 257w QO t+THo

- spark-proof electrical parameters:
- maximum input current I;; 120 mA;
- maximum input voltage U;: 28 V;
- maximum internal capacitance C;: 0.05 OF;
- maximum internal inductance C;: 0.2 mH.
- maximum input power { i: 0,8 W.

2.5.2.2 Marking of explosion-proof transmitters AIR-20r <l/M2-H.

The following data is indicated on outer side of the cover of the transducer
mount AIR-20r £I/M2-H:

- explosion-proof marking "1ExdIICT6 m";

- warning notice "WARNING: OPEN ONLY WHEN SWITCHED OFF".

Environment temperature range (depending on the configuration) is in-
dicated on side surface of AIR-20; @/M2-H housing :
- 40w QO t+7wmO
- 55w QO t+woO
- 10w QO t+7woO
- 254 QO t+7woO
- 254 O t+®™O
- 254 O t+7wmO

2.5.2.3 AIR-20/M2-H of oxygen configuration are marked with "[ ,". Notice
"Oxygen. Use no oil" is located on the housing of AIR-20/M2-H electronic
transmitter of oxygen configuration.

2.5.3 Marking method: plate gluing (with double-sided sealing tape), us-
ing silk-screening method, which preserves the marking over the lifespan.
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2.5.4. Sealing of AIR-20[¢ #&/M2-H is not performed on the manufactur-
ing plant. Sealing of AIR-20r ©/M2-H is performed by the customer on
site.

2.6 Package

2.6.1 Packaging is performed in accordance with GOST 23170-78E.

2.6.2 Packaging of AIR-20/M2-H is performed in enclosed spaces at
ambient air temperatures between +15 and +40 & and relative humidity of
80 % in the absence of agressive impurities in the environment.

2.6.3 Before packaging, cable holes and connections holes are closed
with caps or plugs, which protect the inner cavity from contamination and
the thread from mechanical damages.

Before packaging of AIR-20/M2-H of oxygen configuration, degreasing
and cleaning of working cavity, plugs, and connections are performed in
accordance with RD 92-0254

Cleaned and degreased installation kit parts of AIR-20/M2-H of oxygen
configuration are packaged separately from uncleaned ones.
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3 PRODUCT INTENDED USE

3.1 Product preparation for use
3.1.1 Safety precautions

3.1.1.1 Safe operation of AIR-20/M2-H is ensured by:

- durability of measurement chambers, that correspond norms estab-
lished in paragraphs 2.2.17, 2.2.18;

- isolation of electric circuits corresponding to norms established in par-
agraphs 2.2.20, 2.2.21;

- secure mounting during installation on site;

- construction (all component parts of the transmitter that are under
voltage are located in a housing, protecting the service personnel from
contacting with parts and nodes under voltage).

3.1.1.2 Electric shock hazard protection of AIR-20/M2-H is compliant with

class Ill in accordance with GOST 12.2.007.0-75.

3.1.1.3 Grounding is realized through washer screws located on the

housing of AIR-20/M2-H.

3.1.1.4 During the testing AIR-20/M2-H, the general safety requirements
in accordance with GOST 12.2.091-2013 should be followed; during the
operation, Rules for Operation of Customers' Electrical Installations and
Safety Rules for Operation of Customers' Electrical Installations for installa-
tions of up to 1000 V approved by Government Inspectorate for Industrial
Energy Applications and Energy Supervision should be followed.

3.1.1.5 AIR-20/M2-H should be maintained by the personnel with safety
certification level of grade Il or higher in accordance with Safety Rules for
Operation of Customers' Electrical Installations.

3.1.1.6 During the isolation testing and isolation resistance measure-
ment, the safety requirements applied to the testing equipment should be
followed.

3.1.1.7 Replacement, connection and disconnection of AIR-20/M2-H
from main lines, supplying the analyzed medium, should be performed in
the absence of pressure in main lines and with power supply switched off.

3.1.1.8 In accordance with NPT 001i 97 (General Safety Regulations i
88/97), transmitters AIR-20A/M2-H, AIR-20¢ [ /M12-H (enhanced reliability)
belong to safety classes 2,3, or 4:

- by intended use: to components of nhormal operation (N);

- by safety impact: to safety related components;

- by type of functions performed: to controlling components (C).
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The example of classified designation: 2, 2NC, 2C, 2N, 3, 3NC, 3C, 3N,
or4.

3.1.1.9 AIR-20A/M2-H is fire-proof, i.e. fire risk of the mentioned trans-
mitters does not exceed 10° per year in accordance with GOST 12.1.004-
91 both in normal and emergency operation of NP. The fire is considered
to be an outbreak of open fire on outer surfaces of the transmitters or ejec-
tion of ignescent particles.

3.1.1.10 During testing and operation of AIR-20A/M2-H and AIR-
20¢ [ M12-H, the requirements of NP-001-97 (General Safety Regulations-
88/97), PNAE G-11 0241 90 (Nuclear Safety Regulations for Reactor
Plant Equipment of NP-89), NP-016-05 (General Safety Regulations for
Open Nuclear Fuel Cycle) should be followed.

3.1.1.11 Operation of AIR-20/M2-H of oxygen configuration should be
performed with compliance with safety requirements established by GOST
12.2.052-81, GOST 12.2.003-74, Rules for Design and Safe Operation of
Pressure Vessels, approved by State Committee for Supervision of Safe
Working Practices in Industry and for Mine Supervision, Safety and Indus-
trial Sanitation Rules for Oxygen Manufacture, OST 26-04-2158-78, OST
26-04-2574-80, STP 2082-594-2004.

3.1.1.12 Before the beginning of operation the inner cavity of AIR-20/M2-
H of oxygen configuration, that contacts with oxygen, should be degreased.

3.1.2 Exterior check

3.1.2.1 During the exterior check the absence of mechanical damage,
marking conformity, and instrument completeness should be checked.

If there are any defects, affecting the operating capacity of AIR-20/M2-
H, completeness or marking mismatch, the possibility of its further use
should be determined.

3.1.2.2 The presence of passport with Quality Control Department mark
should be cecked for every AIR-20/M2-H.

3.1.3 Testing

3.1.3.1 Before switching on the correspondence of installation and
mounting of AIR-20/M2-H to instructions outlined in paragraph 3.1.4 of this
manual.

3.1.3.2 Connect the AIR-20/M2-H to power supply and to the measure-
ment instrument in accordance with Figures 3.1, 3.2, or 3.3, 3.4.

3.1.3.3 Warm up the AIR-20/M2-H for at least 5 minutes.

3.1.3.4 Ensure the operating capacity of AIR-20/M2-H from the readings
of the measurement instrument.

3.1.3.5 Check and adjust the "zero" if necessary. For this purpose:
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- apply zero excess pressure to the input for AIR-20/M2-H-EP, EEP,
ExpP, HP; zero absolute pressure (absolute pressure on input should not
exceed 0.01 % of t | max) for AIR-20/M2-H-AP; zero pressure differential for
AIR-20/M2-H-DP;

- set the "zero" in accordance with paragraph 2.4.8.29 of this manual.

Program adjustment of "zero" and output signal range can be performed
using HARTconfig software. Measured variable value should be within the
measurement range limits.

4...20 MA, 20...4 MA 4..20 MA, 20...4 MA

AVIP-20/M2-H N AVP-20/M2-H
(Ar-02,

(Ar-02, BI-906 Ar-03

Ar-03) [ LEM® R ) fgg';';
+20 MA ¢ 20 WA

-20 MA +20 VA

+20 MA addr=0 | +5 MA

+5 MA

L ]

4..20 MA, 20...4 mA

NS NN
'i\
2

INSIIINNM

HART-mozem

HM-10/U

AUP-20/M2-H

Ar-02,

g\F-OS) LEEMb |~ B8

+20 MA | 1

-20 MA |2
3
4

+20 MA
+5 MA

L ]

d3¢1 mA

A j i ‘circuit

HART-d3ts H Jj HART-modem
1 si PC

R 1 reference standard resistance coil;
Vi voltmeter.
mA T milliamperemeter.
Figure 3.1 - Electrical connection diagram.
Version with "s1+" polarity of power supply connection
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4..20 MA, 20...4 vA

ANP-20/M2-H MKCY-260
(AT-02,
Ar-03) | UENb | I+
+20mA [1]* (K: s
20MA [2 = B
+20mMA | 3 24V
+5MA |4
| KkaGens ke
d3¢'|' mA 13 KOMNNekTa
MKCY-260
A 4 fi «circuit . Lo . .
sOBjsd& dL § tddzd60ikoablekefem IKSU-260kit MCSR-260 1 reference standard calibration-measurement unit for uni-
fied signals produced by SPC "ELEMER", Ltd
Figure 3.2 - Electrical connection diagram
Version with "s1+" polarity of power supply connec-
tion
4..20 MA, 20...4 MA 4..20 MA, 20...4 vA
AVIP-20/M2-H AVP-20/M2-H
(AT-02, (Ar-02,
Ar-03) | UEMb |> Ar-03) | Uenb |~ —
-20 MA [ 1 20 WA [ 11~ S
+20 mA |2 +20 MA |2
+5MA |3 t5MA |3
+20 MA | 4 addr=0 +20 MA | 4
I I
HART-monem
HM-10/U
d3¢1 mA
A j i «circuit
HART-d3ts H ]j HART-modem
1 si PC
AUP-20/M2-H
(AT-02,
Ar-03) [LEMG [>
20 MA |1
+20 MA |2
+5MA |3
+20 mA [ 4
L]

R 1 reference standard resistance coil;
Vi voltmeter;
mMA i milliamperemeter.
Figure 3.3 - Electrical connection diagram.
Version with "s1-" polarity of power supply connection
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4...20 MA, 20...4 MA

Q6O HHEEPIEK B fdm KSU260kit

ANP-20/M2-H WKCY-260
(Ar-02,
Ar-03) | UEMb |[> I+
20mA [1] i I-
+ .
+20 MA | 2 B4 d3¢| mA
+2OMAA 2 24V K j i circuit
+20 m ; ]
| KkaGens ke $0BJ d& s6 du
U3 KOMnnekTa
WKCY-260
Figure 3.4 - Electrical connection diagram
Version with "s1-" polarity of power supply connection
3.1.4 Product installation
3.1.4.1 AIR-20/M2-H is installed on site in a position convenient for opera-
tion and maintenance. The hydrostatical pressure transmitters assembly or-
der is outlined in paragraph 3.1.4.10. Depending on controlled medium pa-
rameters and pressure take-off conditions, AIR-20/M2-H-DP is installed in
accordance with Figures 3.5 - 3.8. It should be considered that transmitter
orientation, especially with upipNelr0 measur ement I i mit

kPa, may cause the offset and therefere it will be neccessary to adjust the
initial signal for a value, depending on operating force, transmitter sensitivity
and its tilt. When choosing the installation location AIR-20/M2-H the following
should be considered:

- AIR-20/M2-H of general purpose industrial and oxygen configuration
cannot be installed in explosion hazardous spaces; AIR-20r #M2-H and AIR-
20r #l/M2-H can be installed in explosion hazardous spaces;

- transmitters installation spaces should ensure convenient conditions
for maintenance and dismounting;

- when installing AIR-20r @/M2-H in explosion hazardous areas (in ac-
cordance with the marking) the instrument connection should be realized
with cable that ensures compliance with the explosion protection require-
ments, with outer diameter compliant with applied types of cable entry (see
Table B.1 of Appendix B).

For a better field of view of the indicator or for easy access to both cham-
bers of sensor electronic unit (to terminal connector block and control buttons),

the electronic unit housing can be rotatedat+1 35 A angl e t owar ds

In order to rotate the electronic unit housing towards sensor unit:
- release retention screws;
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- rotate the electronic unit housing around vertical axis at a required an-

gle within°1 3 5 A ;

- tighten retention screws;

For convenient reading the LCD-indicator can be rotated by hand for a
required angle.

3.1.4.2 Pressure measurement accuracy depends on the correct installa-
tion of the transmitter and impulse lines from pressure take-off place to the
transmitter. Connection tubes should be laid on the least distance. It recom-
mended to perform pressure take-off in places where medium velocity is
minimum, flow is not whirling, i.e. on straight-line sections of the pipeline at
maximum distance from locking devices, pipe elbows, compensator and oth-
er hydraulic connection. At fluctuating medium pressure, hydraulic and gas
shocks, the connection tubes should be equipped with outlets in shape of
loop subduers.

The measured medium temperature in working cavity of the transmitter
should not exceed the accepted environment air temperature. Since there
are no medium flow in the transmitter working cavity, the temperature at

the transmitteri nput wusual |l y do.$nome decreagzeche e d

measured medium temperature on the working cavity input, the transmitter
should be installed on the connection line, which recommended length for
AIR-20/M2-H-DP is at least 3 m, for the other sensor - at least 0.5 m. The
designated lengths are indicative and depend on the medium temperature,
connection line diameter and material and can be reduced. To exclude
mechanical impact of pressure transmitters from impulse lines the connec-
tion lines attachment should be envisaged.

AIR-20/M2-HP are intended for technological processes with slowly
varying working medium temperature. To achieve maximum measurement
accuracy the measured medium temperature in open membrane area
should differ from environment wair

Impulse lines should have one-way inclination (at least 1:10) from pres-
sure take-off place upwards to the transmitter if the measured medium is gas
and downwards the transmitter if the measured medium is fluid. If this is not
possible, then slop vessels (when measuring gas pressure or gas pressure
differential at low points of the connection line) or gas collectors (when
measuring fluid pressure or fluid pressure differential at high points) should
be installed.

It recommended to install slop vessels in front of the transmitter and in oth-
er cases, especially when the connection lines are long and when the transmit-
ter is located below the pressure take-off place.

The recommended connection line diagram when measuring gas, va-
por, and fluid are shown in Figures 3.57 3.8.
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Impulse line diagram when measuring gas flow rate

— - }-_
.
!
A
Figure 3.5 Figure 3.6

Designations for Figures 3.5 and 3.6:

1 - constriction device;
2 - blow-off valve;

3 - valve;

4 - sensor;

5 - slop vessel.
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Impulse line diagram when measuring vapor flow rate

7 kK
1 N
T2
Q/L——-\::::_:— -
1
- 1} l f_
— |
4 2
3
L
9
4
a 1]
Figure 3.7

Designations for Figure 3.7:

1 - constriction device;
2 - levelling vessel;

3 - valve;

4 - blow-off valve;

5 - slop vessel.

6 - sensor;

7 - gas collector;
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Impulse line diagram when measuring fluid flow rate

Figure 3.8

Designations for Figure 3.8:

1 - constriction device;
2 - blow-off valve;

3 - valve;

4 - sensor,

5 - slop vessel.

6 - gas collector;

The independent devices should be envisaged for impulse line blow-off.

It is recommended to install two two-way or one three-way taps from
pressure take-off place to the pressure transmitter in impulse line in order
to switch off the transmitter from the line and switch it on to the atmos-
phere. This will simplify periodic installation monitoring of the output sig-
nals, compliant with lower value of measured pressure and transmitter
dismounting.

It is recommended to install a valve (or a ball valve) on every line to
connect the line with atmosphere and a valve to disconnect the transmitter
in impulse lines from the constriction device to the pressure differential
transmitter.

AIR-20/M2-H can be supplied with valve blocks.
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The connection of the transmitter to the impulse line is performed is per-
formed with nipple preliminary welded to tube line or with mounting flange
with taper screw thread K1/4+or K1/2+ GOST 6111-52 for screwing on line
tube ends (upon customer's choice). Tightening of taper screw thread is
performed with fluoroplastic band or faolite compound (50 % of faolite plate
edge dissolved in 50 % of bakelite varnish) depending on the measured
medium.

The lines should be blown out thoroughly before connecting to the trans-
mitters to reduce the possibility of pollution of the transmitter sensor unit
chambers.

Before installation of transmitter of oxygen configuration it is necessary to
ensure that "Degreased" stamp is present in transmitter's passport. Before
connecting the transmitter the connection lines should be blown out with
clean compressed air or nitrogen. Air or nitrogen should not contain oils.
Avoid ingress of greases and oils into transmitter cavities during the installa-
tion. In case of grease or oil ingress, degreasing of the transmitter and the
connection lines should be performed.

Degrease installation elements tangent to oxygen before installation.

3.1.4.3 After finishing the installation of the transmitters it is necessary to
inspect junction points for leakproofness at maximum operating pressure.
Pressure decay in 15 min should not exceed 5 % of maximum operating
pressure.

3.1.4.4 Housing grounding of the transmitter is performed with wire with
1,5 mm? section from instrument grounding bar to special clip.

3.1.4.5 Communication lines installation

It is recommended to apply control cables with PVC (e.g. CVVGE cable)
isolation for communication line laying during the installation. Other cables
with 1,5 mm? core section may be applied.

It is recommended to apply shielded cable with isolation envelope if

electricity-generating equipments with a capacity of more than 0,5 kW
are being close to communication line laying site.

The connection of communication line to the transmitter is performed
through cable input holes with further tightening. Unused cable input should
be plugged

hermetically.

3.1.4.6 Installation of transmitters with connectors.

It is recommended to perform socket soldering with multicore cable with
0.35-0.5 mm® core section of MGTF TU16-505.185 or MGSV TU16-
505.437 type during the installation of the transmitters.
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3.1.4.7 Installation of transmitters with HART-protocol.

Shielded twisted pair should be used during the installation. The screen
should be grounded on receiving side only near load resistance. Unshielded
cable may be used if electric interference in the line does not affect the
communication quality. Conductor diameter should be 0.51-1.38 mm if total
cable length is less than 1500 m and 0.81-1.38 mm if total cable length is
more than 1500 m.

3.1.4.8 "Multiple-point” transmitter with HART-protocol operation mode

In "multiple-point" mode the transmitter operates with digital output only.
Analog signal is set automatically to 4 mA and is not affected by output pres-
sure. Pressure data is retrieved over HART-protocol. Up to 15 sensors can
be connected to a single wire pair. The amount of transmitters is defined by
voltage decrease in the communication line as well as by voltage and capaci-
ty of the power supply unit. Every transmitter in "multiple-point" mode has its
unigue address from from 1 to 15 and access to the transmitter is performed
at this address. AIR-20/M2-H in normal mode has 0 address. Is address from
1 to 15 is assigned, the transmitter automatically switches to "multiple-point"
mode and sets the output current to 4 mA. Communicator or SCADA define
the transmitters and able to operate with every of them.

If it is necessary to switch the "multiple-point” mode in spark-proof circuit,
then no more than two AIR-20M2-H can be connected to single wire pair.
This is due to necessity to maintain the accepted value of total capacity in
sensor power supply circuit.

3.1.4.9 The following should be considered when choosing external con-
nection diagram:

1) for galvanically coupled transmitter power supply circuits with dou-

ble-wire communication line and 4-20 mA output signal it is acceptable

to ground every transmitter's load, but from power supply side only;

2) for galvanically divided transmitter power supply channels it is ac-

ceptable:

- to ground one of load lead of every transmitter;

- to connect loads to each other of several transmitters as long as no

more than one load lead of every transmitter is interconnected;

3) it is recommended to use individual galvanically isolated power
supply channels for pressure transmitters with fouir-way communica-
tion line;

4) it is recommended to use individual galvanically isolated power
supply channels for pressure transmitters to lower the interference lev-
el of analog and (or) digital signal based on HART-protocol.

It is acceptable to connect condenser in a parallel with resistance load in
order to lower the pulsation level of the transmitter output signal. In this case
the condenser with minimum capacity providing the acceptable pulsation
level should be used. It is recommended to use the condensers with operat-
ing voltage of at | east 50 V and with

W I kage current not exceeding 5 OA for
420 mA signal and no-bmAsignaé kid nohagcépte®@ A f or

ea
0
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to install additional capacitance on load resistance for transmitters with digi-
tal output signal based on HART-protocol.

Electric installation of AIR-20/M2-H should be performed in accordance
with electric circuit diagrams shown in Figures 2.6 - 2.33, 2.42 - 2.44.

Electric installation of explosion-proof transmitters AIR-20r ZM2-H
should be performed in accordance with electric circuit diagrams shown in
Figures 2.34 - 2.41.

3.1.4.10. Installation order of the hydrostatical pressure transmitter:

1. Install the first section of the transmitter with protection clamp down.

2. Holding the section, insert the pipe of the second transmitter section
with installed captive ring and captive nut 1 into coupling fitting 2 (Fig-
ure3.9), so that front captive ring fits snugly in fitting 2 mounting base.

3. Tighten nut 1 of the second section with hand.

4. Tighten nut 1 with 25 wrench until markings on nut 1 flats are com-
bined with fitting 2 marking and make a 1/4-turn more after that. Fitting 2
should be fixed with second 25 wrench at the same time.

5. Repeat steps 1-4 with all the rest transmitter sections.

6. Install disc 4 on the last section in the required position by releasing
and tightening nut 3 of cable entry with 30 wrench.

7. Tighten nut 5 on the last transmitter section with 17 wrench.

8. Lock in the transmitter in the workspace in accordance with installa-
tion design requirements.

WARNING! Do not hold the fitting with the cable coming out from the last

transmitter section.

The work should be performed by two persons.
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Designations for Figure 3.9:
171 nut with across flat 25;
21 fitting with across flat 25;
371 nut with across flat 30;
4 - disc;
57 nut with across flat 17;

Figure 3.9
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3.2 Product use

3.2.1 When applying the measured pressure { to the input of AIR-
20/M2-H the pressure value is determined according to the formulae

P—II @GP, - R )+t,

] 1

- for linear descending dependency

L-1,
Pzil -IJJ QP - R)+1,

1
- for square root ascending dependency

al-1. 8 .
L=3—§ Q- 1)+,

- for square root descending dependency
al-

"5 8% L)+,

all the designations explaine in paragraph 2.2.3.
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4 VERIFICATION PROCEDURE

4.1 Verification of AIR-20/M2-H is performed by local metrology service
authorities or other accredited institutions. Requirements to institutions, pro-
cedure for the conduct of verification and form of presentation of verification
results are defined by the form established in Arrangements for Calibration
of Measuring Instrument, Requirements for Verification Mark and Contents
of Verification Certificate, approved by the order No. 1815 by Ministry of In-
dustry and Trade of the Russian Federation from 2 July 2015 and in Measur-
ing Pressure  Transmitters  AIR-20/M2. Verification methods.
NKGZH.406233.028f 1, approved in accordance with the established pro-
cedure.

4.2 During the verification of AIR-20/M2-H with phase separator (PS) the
combined error gis calculated according to the formula
g=bgp+aib ,
where @, 1 the limit of accepted basic percentage error of AIR-20/M2-H
(see Table 2.5 "Limits of accepted basic percentage error");

a. T additional error contributed by PS (see Table B.5 "Setting up the
phase separator").

4.3 Interval between verifications is five years:

4.4 Verification method NKGZH.406233.028[ 1 can be applied for cali-
bration of AIR-20/M2-H.
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5 MAINTENANCE

5.1 The maintenance of AIR-20/M2-H comes down to following the reg-
ulations for operation, storage, and transport outlined in this user manual,
preventive examinations, periodic verifications and repair operations.

5.1.1 The maintenance of AIR-20/M2-H of oxygen configuration gener-
ally consists of periodic verification and condensate disposal from operat-
ing chambers of AIR, cleaning and degreasing the inner cavities, and
maintenance check.

5.2 Preventive examinations are performed according to the procedure
established on AIR-20/M2-H operation facilities and include:

- external examination;

- system hermeticity test (if necessary);

- AIR-20/M2-H holding strength test, grounding wire break check;

- functional inspection;

- inspection of AIR output signal value setting, compliant with zero value of

measured pressure in accordance with paragraph 3.1.3;

- electric resistance isolation check.

5.3 Periodic verification of AIR-20/M2-H is performed in accordance
with the instructions contained in section 4 of this user manual.

5.4 AIR-20/M2-H with defects that are irremovable during the examina-
tion or the instruments that did not pass periodic verification are subject to
operating repair.

The repair of AIR-20/M2-H is performed in the manufacturing plant.

5.5 Explosion-proofness assurance during the operation.

5.5.1 During the operation of AIR-20r #M2-H, AIR-20;r @/M2-H sensor it
is necessary to be guided by section "Explosion-proofness assurance during
the installation" of this user manual, current Electrical Installation Regulations,
Rules for Operation of Customers' Electrical Installations, chapter 3.4 of
CEl ectrical I nstallations in Explosion

The repair of AIR-20r ZM2-H, AIR-20r &/M2-H is performed by the
manufacturer in accordance with the requirements of GOST 30852.13-
2002.

The frequency of preventive examinations of the transmitters is estab-
lished depending on operating conditions of pressure transmitters.

During the preventive examinations all the work on exterior check as well
as the following activities should be performed:

- after switching the transmitters off from the power supply open the

cover of the electronic unit. Carry out an inspection of explosion-proof
surfaces (for AIR-20r @/M2-H). If there are surface damages, the
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transmitter should be sent for repairs. Sensor units should be repaired
in the manufacturer site.

when back cover of AIR-20/M2-H is removed, ensure that electrical
contacts are secure, excluding the possibility of heating and short
circuit, and check the grounding isolation resistance;

check the reliability of input cable gland;

check the terminal connector block condition. The terminal connector
block should not have chippings and other damages;

after the installation of AIR-20/M2-H back cover seal the sensor.
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6 STORAGE

6.1 Storage conditions of AIR-20/M2-H in transport package in manu-
facturer and customer should correspond to conditions 3 of GOST 15150-
69.

Aggressive impurities should not be present in the air.

6.2 Location of AIR-20/f 2- in storage facilities should ensure free ac-
cess to them.

6.3 AIR-20/f 2-H should be stored on shelves.

6.4 The distance between walls, storage facility floor and AIR-20/M2-H
should be at least 100 mm.

7 TRANSPORTATION

7.1 AIR-20/M2-H is transported by all types of transport in covered ve-
hicles. Packaging attachment in vehicles should be carried out in accord-
ance with regulations used for corresponding type of transport .

7.2 Transportation terms of AIR-20/M2-H should correspond to condi-
tion 5 of GOST 15150-69 at environment air temperature from -50 to +50
"¢ in compliance with shocks and vibrations prevention measures.

7.3 Transportation of AIR-20/M2-H should be carried out with instru-
ments packed in bags or individually.

AIR-20/M2-H transportation in boxes should be carried out in accord-
ance with GOST 21929-76 requirements.

8. DISPOSAL

8.1. AIR-20/M2-H does contain hazardous materials and matters that re-
quire special disposal methods.

8.2. After the expiry of service life, AIR-20/M2-H are subject activities on
preparation and shipping for disposal. In that process, technical standard
documents on disposal, adopted in the operating company.
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APPENDIX A
OVERALL, CONNECTION AND MOUNTING DIMENSIONS OF
OF DIFFERENTIAL PRESSURE TRANSMITTERS
AIR - 20/M2-H, AIR-20 Exd/M2-H

Housing type AH-02

HEQ

98

I

|
i
i)

1 5dz0 te OMY tsdzts y jlesmupticcomtactzofeas dzO

Variants of electric connections (place A) are contained in Appendix B and
connection dimensions (place B) are contained in Appendix A.
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Appendix ¢ continued
Visual appearance of AIR 20/M2-H with glass cover
LED indicator LCD indicator

) Indication plate can be rotated
(LED indicator with opened cover is shown as an example)
Indication plate rotated for 90
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Figure A.1

APPENDIX ¢ CONTINUED

OVERALL, CONNECTION AND MOUNTING DIMENSIONS OF

OF DIFFERENTIAL PRESSURE TRANSMITTERS
AIR-20/M2-H, AIR-20r md/M2-H

Housing type AH-03
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Figure A.2
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Appendix ¢ continued
OVERALL, CONNECTION AND MOUNTING DIMENSIONS OF
OF DIFFERENTIAL PRESSURE TRANSMITTERS
AIR-20r md/M2-H
Housing type AH-02

KonbLo

070-075-30
FOCT 9833-73
Kpbiwka
Crinae AK-12
FOCT 1583-93

Bapbis
M72x1,25

R M ts dzdgt=diedff ficfigkdr T 2 h § tsl@usingwith blankcover configuration
Ytrrodtpergrigdworstt 31 0u?, Jus[ Oy RWARNING: ®PENR
ONLY WHEN SWITCHED OFF

s OB j dzd ezts Bableinput

s s te ffi EHdusing

d f dzpel2i Alloy AK-12

1 J & 1683931 GOST 158293

1 L teT Bxplosion

A d dz-LIs@es dziz Bldhl&ilter plug

i9d|

}_

[CIre< ta<C I

Maxcuuaniig popriigi npogen: 1 ki
Buox anaan]_] MA Hanpsomeue e B
Sasonckod Na [ 20000r.

r-r
I
I
NN
—
0
<

AVP-20Exd/M2-H- [Tmosems [ 1Ex IC T8 X

2

2,0 Mna.

ClOBOM

1. Void volumeof explosionproof enclosurés 150cnt. Testing pressure &0MPa.
2. Wall thicknessn the thickesspots of the housing blind holes is at leasim.
4. In threadjoints markedwith il L ted dekpliosiord Word, there are at least 5 coupling

nocne

WU KpbILLUKOU

g
sif 18
i i s
: . . - =} g .%,.E; EE 5
5. Sealon site only when mounting and adjustments are finished. X HIE é
[= 2 ‘D§§§=
= as'e = x
. o . . - © g 32fz82;
Y § toldnjteyj HoMmlst®r o ts L (O ff stz Means of explosion protectiatiagram. g T §§§§§§§¥
Figure A.3 E| z tER T L
] 2 3 L
2 38 od EH TR
w® = o < T
= 8 o%8
5 o D8R
T 0 8 80%| m
[= ¥ B3| =
o oLy —
= = = F
3] . ‘ 35
= S's g8 <
m 32 2
— ER &
e | B 1B | §& 5
MAQ E Ph= e
i =y l &5 0
M~ & ] Q HEEL=)
e Sl 2z2e
S k% & 288
s Rl I '='=§
I S s © 2
MM £ 22 =
] oF |glis bt
080 5@ g™ o
5 5§38 10
<ls3 a2
86
XewQog|

79

YepTex cpeacTs B3pbIBO3aLLUTLHL. PUCyHOK A.3



80



Appendi x ¢ continued
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Appendix ¢ continued
OVERALL, CONNECTION AND MOUNTING DIMENSIONS OF

OF DIFFERENTIAL PRESSURE TRANSMITTERS
AIR-201r md/M2-H
Housing type AH-03
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Appendi x ¢ continued
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Appendix ¢ continued
Process connection variants for AH-03 housing
Models 410, 420, 440, 460, 470
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Appendix ¢ continued

Process connection variants for AH-03 housing (place B)

Model 400
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Appendix ¢ continued
Process A connection variants
AIR-20/M2-N-HP model 570
(place B)
Variant 1 Variant 2 Variant 3

2720

2600

88
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10420

Variant 4
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Appendi x ¢ continued

Variant 5 Variant 6 Variant 7 Variant 8

2720
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¢ continued

Variant 11

Appendi X

Variant 12

Variant 10

Variant 9
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Appendi x ¢ continued

Variant 13 Variant 14 Variant 15 Variant 16
1o o o

1 - Probe with sensor.

2 - Bearing disc.

3 - AdjusTable plug.

4 - Flange Du 50.

5 - Connector.

6 - Protection clamp.

7 - Housing with terminal connector block.
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Appendi X

4omb 14

¢

continued

4

415 s b4 holes

V y X
I 283 m

2110

#4140

Flangedimensions correspond to flang&@-1.0 GOST 12820

Model code Configuration variants L, mm (m)

520 1-16 2500 (2.5)

530 1,4,5,8,9, 12, 13-16 10000 (10)

540 1,5,9,13-16 250000 (25)
Notes

1 Cable length L can be changed as per order but no more than 30 m.
2. L17 basic configuration 1.5 m.

Figure A.11
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Appendi x
T a b | el Cpnndction dimensions

(Place B - see Figures ¢.1-¢.2)

¢

cont

Overview and dimensions
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APPENDIX B
Differential pressure transmitters AIR-20/M2-H

Example identification record when ordering

1. AIR-20r ZM2-Hi DP i 4407 -7 12V 7 A3I17 t10707 S05i 0 6 25 k BaPai 420i { GM
1 2 3 4 5 6 7 8 9 10 11 12 13 14
- Ki+i BR i NM-10/U Kt 3 i S5FFi Y(A30) i 360P i GP i TU 4212-064-13282997-05
15 16 17 18 19 20 21 22 23

1. Transmitter type
2. Configuration type (Table 2.1)
Basic configuration - general purpose industrial
3. Modification code
4. Measured pressure type (transmitter type:

- absolute - AP
- excess. -EP
- expansion pressure - ExpP

- excess e_xPansmn pressure - EEP

- differential -DP

- hydrostatical -HP

5. Model code (Table 2.7).
For 550 models the configuration variant, cable length (meters) and cable material
code (U7 polyurethane, t 1 fluoropolymer) should be additionally specified, e.g.
520/ 1/ 4U (Figure ¢.11)
6. Safety classes codes for instruments when ordering ¢ or ¢ =
-2, 2NC, 2C, 2N, 3, 3NC, 3C, 3N (with acceptance by certified institutions)
- 4 (without acceptance).
7. Configuration identification codes of materials (Tables2.14, 2.16, 2.17)
Basic configuration indicated in Table 2.16
8. Housing configuration code and indication configuration code (Tables 2.2, 2.3)
Basic configuration indicated in Table 2.3
9. Climatic configuration code: (Table 2.6)
Basic configuration i code t1070
10. Accuracy class code (Tables 2.8, 2.9)
Basic configuration i code &05
11. Measurement range (subrange within the limits of maximum measurement
range, is indicated in Table 2.7) and measurement units (Pa, kPa, MPa, kgf/cm®,
kgf/m“, mm Hg, mm H20O, mbar., bar., atm.)
Factory setting - maximum measurement range and measurement units in ac-
cordance with Table 2.7.
12. Maximum operating excess pressure (Table 2.7) indicated for differential pres-
sure transmitters only
Basic configuration i_minimum pressure
13. Output signal code (Table 2.4)
Basic configuration i code 42
14. Codes of electric connections variants (Table B.1 of Appendix B)
Basic configuration Hor AH-02 7 code GSP,
for AH-03 1 code ¢
for AIR-20; _@/M2-H - code s-13
15. Power supply connection polarity code (only for connectors with codes SR14,
SR22, PLT164, GSP):
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"K1-" 7 contact 1 - "minus" of power supply (connection of "Saphire" type sen-

sors)

"K1+"71 contact 1 - "plus" of power supply (connection of "Saphire" type sensors)

Basic configuration i code "K1-"

16. Presence of key fob for hermetic contact relay (option "BR")
17. Presence of HART-modem with software (option)

-1 f-10/U
18. Mounting support code (option "KR" - Table B.3)
19. Mounting parts kit for process connection (option - Table B.2)
20. Installation of valve block on AIR-20/M2-N and pressuring (option "U (XXX)" -
Table B.4) or phase separator (Table B.5). When installing phase separator only
vacuum filling method with individually matched oil is used.
21. Subsidiary bench tests within 360 h (option "360P")
22. Verification (order index GP). If "Installation on phase separator transmitters" op-
tion selected in p. 20 of ordering form, the complement calibration protocol "instrument
+ phase separator" is attached additionally.
23. Designations of technical conditions

WARNING! The following positions are obligatory for filling. 1, 3, 4, 135
All unfilled positions will be considered as basic options.
Example of minimum filling of the ordering form:

AIR-20/M2-H-EP-160

ORDER EXAMPLE
Configuration with options:

Example 1
AIR-20r ZM2-Hi DP i 4407 & i 12Vi 3117 t10707 S05i 0 é 2 BPai 25 MPai 420i
1 2 3 4 5 6 7 8 9 10 11 12 13
PGMi-K1-7 BRT 1 [-10/U-KR3 i S5FFi Y(A30)i 360P i1 GP i TU 4212-064-13282997-05
14 15 16 17 18 19 20 21 22 23
Example 2
AIR-20/M2-HT EP 1 1607 & T 12V1 A2I17 t10701 SO571 0é 1 . 6 TMP &2i KVM-16 17
1 3 4 5 6 7 8 9 10 11 12 13 14
K1-1 BRiT 1 [-10/U-KR1A27 T7F 7 Y(E12)i 360P - GP i TU 4212-064-13282997-05
15 16 17 18 19 20 21 22 23
Example 3
AIR-20r #M2-HT HP T 520/1/4U7 & T 12V 1 A3I27 t10701 V0271 0 é 1 0 O k Ba 427 PGM
1 2 3 4 5 6 7 8 9 10 11 12 13 14
- TBRT 1 [-10/UT KR2T T7F i -7 360P-GP 1 TU 4212-064-13282997-05
15 16 17 18 19 20 21 22 23

Notei Iffiledis left unfilled, the transmitter
will be supplied in basic configuration.
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Appendix B continued

Table B.1 7 Codes of electric connectors variants
Place A1 see Figures A.1-A.2)

Degree
Code of
when Name . . . protectio [Housing |Configuration
A Overview and dimensions
orderin nas per | type type
9 GOST
14254-96
20max
AH-02
SR14 |Plug 2RMG-14
20max
AH-03
T o
L=
’/(/IM
IP54 OP [ &
AH-02
SR22 | Plug 2RMG-22
31max
77 S
[ AH-03
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Appendix B continued
Table B.1 continued

Degree of
Code protection . [Configur
. . . Housing .
when Name Overview and dimensions as per tvpe ation
ordering GOST yp type
14254-96
27max
— AH-02
n -
==
GSP | Plug GSP-311 IP65
AH-03
OoP,
A
14max
z AH-02
Plug
PLT | pLT-164R P54
AH-03
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Appendix B continued

Table B.1 continued
Degree
f .
Code or . . |Configur
when Name Overview and dimensions %r(;tsectel? H(;us:eng ation
ordering GogT yP type
14254-96

AH-02

Gland entry : 14max

S G 1/2"
AH-03

AH-02

Cable input FBA21-10

(metal, cable

Pfg,\;’r R6,5610.5)
NP T1/-22K686

B § 29max 30max

(cabl e
1 - g AH-03

AH-02

IP65

16

M24x1

Cable input for metal
hose MGP15 in PVC
envelope 15 mm
KVM-15 | (Dpuer=20.6 mm; Dy
ner=13.9 mm).

AH-03

G 1/2
L
216

28
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Appendix B continued

Table B.1 continued

Code
when
ordering

Name

Overview and dimensions

Degree
of
protectio
n as per
GOST
14254-96

Housing
type

Configur
ation

type

KVM-16

Cable input for metal
hose MG16 (Doyer=22.3
mm; Dinner=14.9 mm).
Connector SG-16-N-

M20~R1.5

M24x1
716

216

KVM-22

Cable input for metal
hose MG22 (Doyer=28.4
mm; Dinner=20.7 mm).
Connector SG-22-N-

M2571.5

KVP-16

Cable input for plastic
hose.
Corrugated pipe PVC 16
mm

216

ULIIIIIIIIIII

KVP-20

Cable input for plastic
hose.
Corrugated pipe PVC 20
mm

IP65

AH-02

AH-03

AH-03

AH-02

AH-03

AH-03




Table B.1 continued

Appendix B continued

Degree
of
Code pcr)(r)‘ltzgtl Housi Configurd
when Name Overview and dimensions ng [ 9
ordering per type tion type
GOST
14254-
96
29max
Cable input for AH-02
unarmored cable ] .
|l 6613 and
: armored
K13 | (shielded) cable
I 6é10 witHt
_(shield) 4%
| 10é13
- —1 - — AH-03
‘ 60max
é AAAAAA AH-02
Cable input for ar- i — OP,
mored (shielded) SSNEN o
KB-13 cable 1661 =74 S P65 [A
_with armor (shield) '
10613 (D 4 [,
[ dia
AH-03
AH-02
Cable input for ar-
mored (shielded)
KB-17 cable | 6é&]
_with armor (shield)
i10é617 (D 4
AH-03




Appendix B continued

Table B.1 continued

=
216

Degree
of
Code protectio |[Housi bonfiqural
when Name Overview and dimensions nasper | ng ;ion ? e
ordering GOST | type yp
14254-
9%
58max
iﬂ AH-02
Cable input for un- O
armored cabl
KT-1/2 with pipe thread
G 1/2" ‘ 64max
TR R AH-03
O
A
58max
& AH-02
+t— 1+ op
Cable input for un- e (O] : '
armored cabl N ™
KT-3/4 with pipe thread A,
G 3/4" ‘ 64max [ @
[ dia
X AH-03
R B >
O,
/'\ 4
46max
lcol AH-02
Cable input for metal I 7] §
hose MGP15 in PVC —
KVM- envelope 15 mm
15In (Douter=20.6 mm; Din.
ner=13.9 mm). 53max
AH-03

101



Table B.1 continued

Appendix B continued

Degree
of
Code protectio Housin Configur
when Name Overview and dimensions n as per tvpe ation
ordering GosT | 9WP type
14254-
96
46max
_ llm AR-02
Cable input for metal "m. Q
hose MGP15 in PVC
KVM- envelope 15 mm
16In (Douter=20.6 mm; Din.
ner=13.9 mm). 53max
OP,
© AH-03 [ =
~ = | 1S IP65 A,
[,
[ ®ia
Cable input for metal
KUM hose MG22. Con-
- nector SG-22-N- .
22In M2551.5mm AH-03
(Douter:28-4 mm; Di,.
ner=20.7 mm).




Appendix B continued

Table B.2- Mounting parts kit (MPK) code

Code
when MPK contents Figure
ordering
T1F -
TiM Filling. g%;
|
M20x],
T2F M20r1.5 to outer thread M1271.5 % 2
ToM a_dgpter.
Filling.
MIix15
= M5
T2F MZ20=1.5 to inner thread
K1/ 40(1/ 40NPT) a
T3M o
Filling.
Kn4”
(1\4"NPT)
= M20x1,5
T4E MZ20=1.5 to inner thread
K1/ 20(1/20NPT) a
T4M -
Filling.
K12
{112°NPT)
@ M2ox1,5
T5E M20r1.5 to outer thread
K1/ 40(1/ 40NPT) a
T5M -
Filling.
(1\4°NPT)
M20x15
T6E M20r1.5 to outer thread
K1/ 20( 1 hdapieNP T)
T6M -
Filling. K1z"
(1\2°NPT)
T7F, T7TFU Nut M20r1. 5. ﬁ
or Nipple. M20x1.5
T7M, T7TMU | Filling. %ﬁ

10z




Appendix B continued

Table B.2 continued

Code
when MPK contents Figure
ordering
& manis
T8 Lug M20~-1. 5.
T8U O-ring.
@ M24x15
T9 Lug M24751.5
T9U O-ring.
O s
T11 Lug G1/ 20.
T11U O-ring.
T10 © M39x1,5
T10U Lu_g [39751.5.
O-ring.
Two mounting fl a
S1R (1/4.oNPT) thread
Two O-rings.
S1F
Fastener.
Two mounting fl a
S2R (1/20NPT) thread
S2F Two O-rings.
Fastener.
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Appendix B continued

Table B.2 continued

Code
when MPK contents
ordering
Two mounting fl an
S3R (1/ 40NPT) barrel f
S3F Two O-rings.
Fastener.
Two mounting fl an
S4R (1/ 20NPT) barrel f
S4F Two O-rings.
Fastener.
S5RF

Two mounting flanges with [ 2071,5

S5RFU or .
barrel fitting.
SSFF, Two O-rings
SSFRUOF | 16 nuts M2021.5.
SSRM, Two nipples
SSRMU or | oo filb o
SSFM, Fastenerg .
S5FMU )
Notes

1 Letter For Min Tm Rode represents filling material: fluoropolymer F-
4UV15 (to a pressure of 16 MPa) or copper M1 (to a pressure above 16
MPa) respectively.

2 Letters R or F on the 3rd position in Sk = ¢bde represents O-ring mate-
rial: rubber or fluoropolymer; letters F or M on the 4th position repre-
sents filling material: fluoropolymer (F) or copper (M).

3 Letter U in the end of the code represents nipple and lug material, car-
bon steel. If letter is absent the material is 12H18N10T.

10¢



Table B.3 7 Mounting supports code

Appendix B continued

Code
when Support name Figure
ordering
Support KR1
KR1A2 (for AH-02 housing)
Support KR2
KR2 (for AH-03 housing) <
KR3 Support KR3
KR4 Support KR4
KR5 Support KR5

10€



