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o AcCY, DSU AGT

Level sensor

Designation:
The level sensor is designed to issue to the indicating devices and register electrical signals about the maximum and minimum levels
of the working fluid in the tank of the aircraft.

Key performance data: |A ooz
1) Working position of the sensor:
- ACY10-16, ACY10-27 - pipe up; on A
- ACY8A-16, ICY8A-16T - pipe down. ) =
2)Distance from flange to signalling level: ;’%\ war |
- ACY10-16 - Hmin 60 mm; °
- ACY10-27 - Hmin 100 mm; |
- ACY8A-16, ACY8A-16T - Hmax 75 mm, Hmin 210 mm. o
3)Level signalling error - not more than + 5 mm.
4)The variation of signal operation should not exceed 15 mm !
for ICY10-16, ACY10-27, ACY8A-16 and 10 mm for DSU8A-16T. I [
5)The load current of the sensor circuits is from 15 mA to 150 mA .
at a supply voltage of 27V.
6)Operating temperature
In the pipe area:
- ACY10-16, ACY10-27 - from minus 60°C to 150°C (short-term
limit 180°C for 45 minutes per 1 hour of operation);
- ACY8A-16, ACY8A-16T - from minus 60°C to 165°C (short-term limit 200°C for 8 minutes per 1 hour of operation);
In the electrical connector area:
- ACY10-16, ACY10-27 - from minus 60°C to 150°C (short-term limit 180°C for 45 minutes per 1 hour of operation);
ACY8A-16, ACY8A-16T - from minus 60°C to 200°C (short-term limit 215°C for 8 minutes per 1 hour of operation);
7)Sensor mass;
- DSU10-16 - not more than 0.18 kg;
- DSU10-27 - not more than 0.205 kg;
- ACY8A-16, ACY8A-16T - not more than 0.650 kg.
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Design: .\, .
The sensor is a body part with a flange, to which a sealed non-magnetic metal tube of round e /&"' !
cross section and an electrical connector are attached. Signalling devices, consisting of ] ‘\%“f
magnetically controlled contacts (reed switches) and insulators, are installed in a sealed tube @« ’

and connected to an electrical connector through flexible leads. Floats with installed magnets
are located on a sealed tube and are covered with a casing. 4
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O KC- 80 AGT

Connecting block

Designation:
The KC- 80 connecting block is designed to connect compensating wires coming from thermocouples to
measuring devices and to the pointer.

M5 (A amoreene, =7 Mi (X" xporene, “+]

Key performance data:
1) Working temperature range:
- working temperature from minus 60 to +250 °C,
- limit - +350 °C.
2) Terminal screws: .
smaller diameter (M4) - chromel (X) Jont
larger diameter (M5) - alumel (A) ELE
3) Electrical insulation resistance in normal climatic |2\ D
conditions of not less than 0.5 MOhm.
4) The product mass is not more than 0.128 kg. ‘ a1

2%
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Design:

The block is a non-separable structure, consisting of a flange, on which the
glasses are welded by spot welding, insulators are rolled into the glasses,
spring-loaded from below with a spring washer. Terminal screws are installed
in the insulators). The terminal screws in the insulators are fixed with nuts.
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O KC- 82 AGT

Connecting block

Designation:
The KC-82 connecting block is designed to connect compensating wires coming from
thermocouples to measuring devices and to the pointer.

M5 (A" amovens, -7 Mi (X" xporer, “+]

Key performance data: 117
1) Working temperature range:
- working temperature from minus 60 to 250 °C,
- limit - 350 °C.
2) Terminal screws:
smaller diameter (M4) - chromel (X)
larger diameter (M5) - alumel (A)
3) Electrical insulation resistance in normal climatic
conditions of not less than 0.5 MOhm.
4) The product mass is not more than 0.075 kg.

)

7
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Design:

The block is a non-separable structure consisting of a flange, on which a cup is
welded by spot welding, an insulator spring-loaded from below with a spring
washer is rolled into the cup. Terminal screws are installed in the insulator).
The terminal screws in the insulators are fixed with nuts. 6
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O CK-22-2KY AGT

Ignition unit

Designation:

The CK-22-2KY ignition unit is designed to convert the voltage of the power source into the voltage required for
the operation of a semiconductor spark plug. The unit has two independent equivalent electrical circuits and,
together with two spark plugs, shielded high-voltage wires, high-voltage fittings as part of the launch system, is
used to ignite the fuel-air mixture in the engine combustion chamber during ground and flight start.

Key performance data: S—-
1) Sparking on plugs: uniformly periodic i
2) Supply voltage: 16-30V e !
3) Current consumption at supply voltage (27+1) V: 5.0+2.0A "_JLLI # ‘ : ’
4) Mass of the unit, not more than 3.35 kg - HI 2 HHE e
5) The unit is operational in the temperature range from = ’

minus 60 to +60°C and can withstand staying ’E {’ ‘ ’

at +100°C for a long time in the off state; B &

~ " E/%

Design:

The unit is made by two identical groups of nodes, fixed in the housing with
screws using clamps and fittings pressed into the plastic housings of the
nodes. on the outer side of the unit body there are two plug connectors
POWER and CONTROL, nipples of high-voltage outputs.

The body has 4 paws with holes for mounting the unit on the engine.

The unit is closed with a cover welded to the body after the unit is assembled.
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O EPA-3YBM AGT

Electronic engine regulator

Designation:

The OP/-3YBM (3P/-3YBMA) electronic engine regulator of series 2 is part of the electronic part of the
TB3-117BM (TB3-117BMA) engine control system and is designed to generate control actions on the actuator
(MM-47), which regulates fuel consumption during frequency control rotation of the turbocharger, the actuating
mechanism for restructuring the stop of the automatic pump injectivity of the HP-3BM regulator, and the IM-3A
actuating mechanism for the engine stop regulator during free turbinespin-up.

The 5PA-3YBM and OP/1-3YBMA regulators are distinguished by the initial factory setting

of the PEFY/IIPOBKA 4P, PEMYJ/IMPOBKA nTk adjusting screws.

Key performance data:
1) Power supply:
- from the rectifying device of the onboard power
supply system with a voltage of 27 ¥
- from the onboard storage battery with voltage
from18to 30 V.
2) Current not more than 2 A.
3) Continuous working time: not more than 10 hours
4) Operating conditions:
Working temperature range: from minus 60 to +60°C, L —
Atmospheric pressure, not less than 46.6kPa (0.476kgf/cm? = |
5) Product mass: 3,5 04 kg.

Design:

It consists of a base with four paws, for rigid mounting of the regulator when
mounted on a helicopter, and a casing that protects the subunits and volumetric
mounting elements assembled on cassettes.

On the front side of the regulator there are the X1, X2 plugs for docking with engine
and helicopter systems, the X3 socket of the control connector, the X4 metallization
terminal and the PEFY/IIPOBKA YP, PETY/TMPOBKA nTk adjusting screws under
protective covers. 8
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O AZBT-31 AGT

Capacitive ignition unit

Designation:

The AZBT-31 capacitive ignition unit is designed to convert the voltage of the power source into the

voltage required for the operation of a semiconductor spark plug in aircraft engine starting systems. The unit,
together with spark plugs, shielded high-voltage wire, high-voltage fittings as part of the launch system, is used to
ignite the fuel-air mixture in the engine combustion chamber during start-up

on the ground and in flight.

Puc. 2
Puc. 1 ocmanshoe o puc. 1

P b b
Key performance data: -l E:LE el &
1) Power system: two-wire; i S — U7 -1 T 7T
2) Current consumption at supply sovmion s T T C——
voltage (27+1) V, not more than: 2A; y [l]ﬂ i — D - \
3) The repetition rate of discharges on a plug o ! q e e
atavoltage of (27 + 1) V: from 13 to 22 Hz. — LEl : e
4) Unit mass, not more than: 1.3 kg. m"? ' e S g
5) Working temperature range: from minus 55°C 3 [ memroh il |
to +100°C (limit - long-term +120°C in off state). EHE © o b | o, s s
b é@\—x‘z

Design:

It consists of units located in the body and filled with foam sealant.

From the outside, on one of the walls of the unit, there is a high-voltage output
nipple X2 for connecting a shielded high-voltage wire with a sealing sleeve. The
X1 power connector is on the opposite wall of the unit. The housing has pins
for mounting the unit on the engine.
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Designation:
Temperature sensor 4000.03.820 is designed to measure the temperature of outgoing gases.

Key performance data:
1) Working range of temperature measurement: =
from 0 to +900 °C, - 7{ .

o)

0030,
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~

£

e
N

AEROSPACE

2) The nominal static characteristic of the At e e
sensor corresponds to the L nominal static A A= ’ — el
characteristic of the conversion as per GOST3044-94. LH

3) Electrical resistance of the sensor in normal 2
climatic conditions (8+1) Ohm. 2

4) The sensor measures the temperature of A
controlled media with pressure up i

to 65 kgf/cm2 (6.4 MPa)
5) The mass of the sensor is not more than 0.03 kg, ﬁ J\l

2id11

|

T
272011
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xporers

35017

Design:

The sensor consists of the following main parts: thermocouple,

body, cable.

A thermocouple of XK(L) type is installed in the housing, which is
connected to the cable outlets.

The end of the thermocouple installed in the tip of the housing forms a
working junction, and the cable leads are free ends.

10
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O BT-148 AGT

Thermoelectric temperature sensor

Designation:

The BT-148 thermoelectric temperature sensor is designed to convert the temperature of the working medium flow
passing through the braking chamber into a thermoelectromotive force with the output of two independent DC voltages
proportional to the perceived temperature.

Key performance data:
1) Temperature measurement range from
minus 65 to plus +1200 °C. - -
2) The operating temperature measurement range A " ~e] ¥ ° .
is from O to plus +1000 °C. - I LoD || ™ eno ssexmpusecion

3) Polarity: positive (X) - for M4 screws,
negative (A) - for M5 screws.

4) Increased operating temperature of the medium

in the area of the sensor head, not more than +315 °C.
5) Increased short-term temperature of the medium

in the area of the sensor head, not more than +400 °C.
6) For used sensors, the insulation resistance must be

not less than 0.02 MOhm.
7) The product mass is not more than 0.12 kg.

Tun L, MM

BT-148 751

BT—148-2 120+1

Bunm (aniomenn); 2 — zalika camokoHmpswascs (M5); BT-148-3 14041
zatka (M5); 4 — zatka (M4);
2atka camokonmpawascs (M4); 6 — Bunm (xpomennb).

Design:
Double-type thermocouple, in one shell there are two independent thermoelements
(chromel (X) - alumel (A)), each pair of which forms a “working end” that goes into the

stagnation chamber of the sensor cap, which has two inlets and one outlet. %
The insulation of thermoelectrodes is provided by a ceramic insulator and ~ \
aluminophosphate thermocement mass. =

Cable thermoelectrodes are welded to terminal screws (free ends of thermocouples)
installed in the insulator and fixed to the cover with nuts.

11
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O BT-82K AGT

Thermocouple

Designation:
The thermocouple is designed to convert the temperature of the gas flow into a thermoelectromotive force
(TEMF) with the output of a direct current voltage proportional to the perceived temperature

Key performance data:

1) Temperature measurement range o 250:60
from 0 °C to +1000 °C. -

2) The operating temperature measurement
range is from +450 °C to +1000 °C.

3) Heat resistance of the thermocouple head:
working - +250 °C; limit - +300 °C e

4) Polarity:
short lead wire - positive (X) A(|2¢1)
longer lead wire - negative (A) i

5) For used thermocouples, the insulation R -
resistance must be at least 0.02 MOhm. '

6) The product mass is not more than 0.1 kg. p52”

2 omb

P>

#9402

#85,>

57 max

+10
6

4.

2807,

Design:

Chromel (X) and alumel (A) alloy wires were used as thermoelectrodes. Thermoelectrode
from chromel alloy is positive, from alloy alumel - negative thermocouple thermoelectrode.
Each thermoelectrode forms a «working end».

The insulation of thermoelectrodes is provided by a ceramic
insulator and aluminophosphate thermocement mass.

The braking chamber, made in the body of a cap made of
heat-resistant steel, has one inlet and two outlets.

The cap and the body are connected by welding.

The tips are soldered to the chromel, alumel wires and

are the «free ends» of the thermocouple. 12
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O BT-4 AGT

Collector of thermocouples

Designation:

The collector of BT- 4 thermocouples is designed to convert the temperature of the outgoing gases into a
thermoelectromotive force with the issuance of two independent DC voltages proportional to the average temperature of
the engine gases to the control system.

The length of thermocouple cables (from the outlet of the block to the thermocouple flange)

BT-4-460*mm, BT-4-1-520* mm.

Key performance data:
1) Temperature measurement range from minus 60 to +1150 °C (short-term measurement at a temperature
of +1000 °C - not more than 1 min, and not more than 10 hours for the collector resource, short-term
measurement at a temperature above +1000 °C - not more than 3 s, and not more than 30 minutes
percollector resource).
2) The operating temperature measurement range is from 200 to +850 °C.
3) Nominal static characteristic (NSC) of thermoelectrode materials of collector thermocouples corresponds to GOST
3044--94 for material nickel - chromium/nickel - aluminium XA(K).

4) Elevated temperatures: =
in the area of the connecting block: o
a) working +200 °C, i A S
b) limit +250 °C; P
- in the area of location of thermocouple flanges and i ﬁé? Voh |
thermocouple cable: % '
a) working +550 °C, ], -
b) limit +650 °C (duration of exposure to temperature of 650 °C : !
is not more than 2.5 minutes and not more than 0.5% for e N
the collector resource). T T Sl B e
5) Electrical insulation resistance in normal climatic conditions e s 2. st et Tl
i sn Ot | ess th an 01 5 MOhm 5 -mepronapHeil Kacens, 6 K /e Bukms| 7 -2auKky CaMOKOHMPALUECS,

6) The electrical resistance of the collector circuits is 4.2 + 0.1 Ohm.
7) The product mass is not more than 0.25 kg.

Design:

The thermocouple collector is a non-separable structure consisting of four
double cable-type thermocouples forming two independent measuring circuits,
and a connecting block with terminal screws.
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O BT-36 AGT

Thermocouple

Designation:
The BT-36 thermocouple is designed to generate two independent signals corresponding
to the temperature of gases of the turbine of aircraft gas turbine engines.

Key performance data:

1) Temperature measurement range from 0 to +1250 °C.
2) Working temperature measurement range A .
from +450 to +1000 °C.
3) The thermocouple head must withstand the operating i}

temperature of +250 °C.
4) Polarity:
terminal screws s
smaller diameter - positive (X);
larger diameter - negative (A).
5) For used thermocouples, the insulation resistance
must be at least 0.02 MOhm.
6) The product mass is not more than 0.14 kg.

j A

024275

#11h12

4+0,3

87max
4540,1
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Design:

A double-type thermocouple, in one shell there are two independent
thermoelements (chromel (X) - alumel (A)), each pair of which forms a “working
end” that goes into the stagnation chamber of the sensor cap, which has two
inlets and one outlet.

The insulation of thermoelectrodes is provided by a ceramic insulator

and aluminophosphate thermocement mass.

Cable thermoelectrodes are welded to terminal screws (free ends of
thermocouples) installed in the insulator and fixed to the cover with nuts. 14
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O BT-77 AGT

Temperature receiver

Designation:
The BT-77 temperature receiver is designed to measure the temperature of the working medium and issue
signals proportional to the measured temperature to the secondary equipment.

Key performance datai:
1) Working range of temperature measurement: from minus 60 to +300 °C,

In the area of the electrical connector: operating temperature not more than +200 °C.
2) Rated static characteristic corresponds to 10001 as per GOST 6651-2009.

3) The error of the receiver in all operating conditions
during the entire resource should not exceed the
values determined by the formula:

:§ 22
in the range from 0°C to +300°C: o | ¥
§=+(030+45103:| t|), 3 A s ° C -2
in the range from minus 60°C to 0°C: )
6=%+(030+610-3-| t]) " i

where t is the absolute value of the measured

B b
medium temperature, °C. = = Vg
4) The index of thermal inertia is not more than 5 s. ] ) Uﬁiﬁl
5) The mass of the receiver is not more than 0.09 kg.

Design:

The receiver is a non-separable structure and has one

measurement channel.

A platinum wire wound on mica plates, hermetically sealed by a case,
was used as a sensitive element.

The ends of the wire are connected through flexible leads to the
contacts of the connector plug. 15
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O BT-98, BT-98M1 AGT

Temperature sensor

Designation:

The BT-98, BT-98M1 temperature sensor is designed to output electrical signals corresponding to the air temperature to
digital and analogue automatic control systems.

The BT-98 sensor is connected using the CHL 28-10/18 B-1-B connector, BT-98M1 is connected using

the 983-0Y 12-12 PN DEUTSCH connector.

Key performance data:
1) Working range of temperature measurement: auna 00 -1
from minus 60 to +300 °C, (from +250 to +300 °C for a o
short time - not more than 10 hours per resource F 4 st
In the zone of the electrical connector: operating temperature not ~d
more than +120 °C, limit- 215 ° C - not more than 6 min. in one . <\_2 \
working cycle, not more than 9 hours in total. 9 | 79 .
2) Rated static characteristic corresponds to 501 i AT T siov i I
as per GOST 6651-94. N B S
3) Sensor error is determined by the formula: e e %) /
in the range from minus 60 °C to +25 °C: e
6=%(035+5103 | t|), in the range from +25 °C to +300 °C: & o4
6=%(0.5+510-3 | t |), where &is the sensor error, °C, tis I
the measured temperature, °C. %g ’
4) The number of independent electrical signals - 2. @‘*’
5) The index of thermal inertia is not more than 1.6 s. S —
6) The mass of the sensor is not more than 0.12 kg. © L
Design:

The sensor is a non-separable structure and has two measurement channels
(two sensitive elements).

As sensitive elements, a platinum wire was used, wound bifilarly on an
insulated tube, hermetically sealed by a casing,

The ends of the wire are connected through flexible leads to the contacts

of the connector plug.
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O BT-109 AGT

Temperature sensor

Designation:
The BT-109 temperature sensor is designed to output electrical signals proportional to the measured
temperature of fuel, oil, air, air-oil emulsion to the control systemn and measurement system.

Key performance data:
1) Working range of temperature measurement: from minus 60 to +300 °C,

In the zone of the electrical connector: operating temperature not more than +200 °C, limit - +250 ° C.
2) Rated static characteristic corresponds

to 100r1 as per GOST 6651-94.
3) Sensor error is determined by the formula:

Burwa 2PMAT8E4UISEZ (2PM L1864 U5E26) V7 Bhtgiy
[E0366. 70 Y N 7

2542
24,

&
_ |

g
T

- 7]

ol \b

Pasvep nod ks S22

6<+(0.5+5-10 #|t| ), where

6 - sensor error, °C, t - measured temperature, °C.
4) The number of independent electrical signals - 2.
5) The index of thermal inertia is not more than 3 s. , o
6) The mass of the sensor is not more than 0.12 kg, §

28

BI-109N°
]

E2

]

Design:
The sensor is a non-separable structure and has two measurement channels

(two sensitive elements).
As sensitive elements, a platinum wire was used, wound bifilarly on an
TEMPERATURE

insulated tube, hermetically sealed by a casing.
SENSORS The ends of the wire are connected through flexible leads to the contacts of
the connector plug 17
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O BT-111 AGT

Thermocouple

Designation:

The BT-111 thermocouple is designed to convert the temperature of the working medium flow passing through
the stagnation chamber into a thermoelectromotive force with the output of two

independent DC voltages proportional to the perceived temperature.

Key performance data:
1) Temperature measurement range from minus 65 °C to +1200 °C.
2) The operating temperature measurement range

is from 0 °Cto +1000 °C.
3) Polarity: positive (X) - for M4 screws,

negative (A) - for M5 screws.

4) Heat resistance of thermocouple head:

working - +315 °G;

limit - +400 ° C
5) The product mass is not more than 0.2 kg.

569 (A" e, ]

Mi6g (X xpovene, ]

7
2 (000 S0 lnens CoMROHTERUNDR 200K, Koo Craams,

e B H1-232 [OCTHOE8-79,

Design:

The thermocouple is of a double type, two independent thermoelements
(chromel (X) - alumel (A)) are placed in one shell, each pair of which

forms a «working end».

The insulation of thermoelectrodes is provided by a ceramic insulator
and aluminophosphate thermocement mass.

Cable thermoelectrodes are welded to terminal screws (free ends of
thermocouples) installed in the insulator and fixed to the cover with nuts. 18
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O BT-121 AGT

Thermocouple

Designation:
The BT-121 thermocouple is designed to convert the temperature of the working medium into
thermoelectromotive force and output two independent DC voltages proportional to the perceived temperature.

Key performance data:
1) Temperature measurement range from minus 60 to +700 °C.
2) Operating temperature measurement range from +300 to +700 °C.
3) Polarity: positive (X) - for M4 screws, B

negative (A) - for M5 screws. et e =
4) Heat resistance of the thermocouple head +250 °C.
5) The product mass is not more than 0.12 kg.
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Design:

Double-type thermocouple, two identical working ends are

placed in one housing.

Chromel and alumel alloy wires were used as thermoelectrodes.
Each pair of thermoelectrodes forms a «working end».

The insulation of thermoelectrodes is provided by a ceramic
insulators and aluminophosphate thermocement mass.

Terminal screws made of thermoelectrode material, to which
thermoelectrodes are welded, are installed in the insulator and fixed
on the cover with nuts and are the «free ends» of the thermocouple. 19
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O BT-125, BT-125M1 AGT
Temperature sensor

Designation:

The BT-125, BT-125M1 temperature sensor is designed to issue signals to the measuring system

that are proportional to the measured fuel and oil temperature.

The BT-125 sensor is connected using the CHLI30-10/14B-1B connector, the BT-125M1 sensor is connected using
the 983-1Y 12-12PN DEUTSCH connector or the 8533-1Y 12-12PN SOURIAU connector.

Key performance data:
1) Working range of temperature measurement: o
from minus 60 to +300°C, (from +250 to +300 ° C - not more
than 10 hours per resource, limiting 315 ° C - not more than 2 hours |
per resource)
In the area of the electrical connector: operating temperature
is not more than 150°C, limit - 200°C
2) Rated static characteristic corresponds to 50 as per GOST 6651-94.
3) Sensor error is determined by the formula:
6<+(0.5+5-10 s|t|) where & - sensor error °C,
t - measured temperature, °C.
4) The sensor measures the temperature of controlled media with
pressure up to 65 kgf/cm2 (6.4 MPa)
5) The index of thermal inertia is not more than 2.5 s. P
6) The mass of the BT-125 sensor is not more than 0.05 kg, =
BT-125M1 - not more than 0.06 kg.

b
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Design:

The sensor is a non-separable structure and has two measurement channels
(two sensitive elements).

As sensitive elements, a platinum wire was used, wound bifilarly on an
insulated tube, hermetically sealed by a casing.

The ends of the wire are connected through flexible leads to

the contacts of the connector plug 20
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O KT-BT-400T AGT

Temperature sensor

Designation:

The KT-BT-400T temperature sensor is designed to convert the temperature of the outgoing gases into a
thermoelectromotive force with the output of direct current voltages proportional to the average
temperature of the engine gases into the control system.

Key performance data:

1) Outlet gas temperature measurement range from 0 to +1000 °C.
Measurement time at a temperature of +1000 °C - not more than 30 minutes.

2) Nominal static characteristic (NSC) of thermoelectrode materials of thermocouples (thermoelements) of the
sensor must comply with DSTU 2837-94 for chromel-alumel material (nickel-chromium/nickel-aluminium)
of XA(K) characteristics.

3) Polarity: positive (chromel) - the white wire,

negative (alumel) - the green wire.

4) Elevated temperatures:

a) in the zone of the connecting block +200 °C;

b) in the zone of the thermocouple flange:
1) +650 °C - working; A s
2)+700 °C- limit.

¢) in the zone of the thermal cable:
1) +550 °C - working; i
2)+650 °C - limit. e e

d) in the zone of working ends of thermoelements +1000 °C for not more than 30 minutes.

5) Electrical insulation resistance of the sensor in normal climatic conditions not less than 0.5 MOhm.

6) The electrical resistance of the sensor circuit under normal climatic conditions (10 + 0.20) Ohm.

7) The mass of the sensor is not more than 0.25 kg,

Design:

The sensor is a non-separable structure consisting of three cable-type

thermocouples, a housing and a temperature compensation cable.

The thermoelement consists of a working end, a tip, a “free” flange and a thermal cable.
The working ends of the thermoelements are formed by a junction of thermoelectrodes
made of chromel and alumel alloys, insulated from the cable sheath. 21
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o KT-MC-400 AGT

Temperature sensor

Designation:

The KT-MC-400 temperature sensor is designed to convert the temperature of the outgoing gases into a
thermoelectromotive force (TEMF) and issue a DC voltage proportional to the average temperature of the engine
gases at the sensor thermocouples to the temperature meter and controller.

Key performance data:

1) Temperature measurement range from 0 to +900 °C.

2) Working temperature range from +450 to +850 °C.

3) The nominal static characteristic of the sensor corresponds to the nominal static characteristic
of the conversion K as per GOST 3044-94.

4) Electrical resistance of the sensor in normal climatic conditions (10+0.20) Ohm.

5) The mass of the sensor is not more than 0.25 kg.

P
| P
Q 256
Design:
The sensor consists of the following main parts: thermal leads,
body, cable.

The sensor’s thermal leads are made of the KTMC type thermocouple cable.
The thermal leads of the sensor in the housing are connected to the cable
leads. The thermal leads of the sensor form working

junctions, and the cable leads are free ends.
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O M102-MC-400 AGT

Temperature sensor

Designation:
The M102-MC-400 temperature sensor is designed to measure the airflow stagnation temperature
and issue a signal to the electronic controller.

|

Key performance data: T — —q— 1

1) Temperature measurement range: |
from minus 60 to +200 °C,

2) Electrical resistance of sensitive elements at
a temperature of 0 °C (46 £ 0.25) Ohm.

3) The static error of the sensor is not more than +2 °C
for the temperature range from 30 to 110 °C, £3°C
for the temperature range from 110 to 170 °C, s [ ]

4) The mass of the sensor is not more than 0.12 kg. |
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Design:

The sensor consists of the following main parts: sensitive

element, body, cable.

The sensitive elements of the sensor (platinum wire) are bifilarly wound on a

TEMPERATURE steel tube of the housing. The winding of sensitive elements is covered with
SENSORS insulating varnish. The cable leads are soldered to the sensitive elements in

the sensor housing. 23
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O T-142 AGT

Thermocouple

Designation:

The T-142 thermocouple is designed to convert the temperature of the working medium flow passing through
the braking chamber into thermoelectromotive force (TEMF) with the output of two independent DC voltages
proportional to the perceived temperature.

Key performance data:

1) Temperature measurement range
from minus 60 °C to +1200 °C.

2) The operating temperature measurement
range is from +300 °C to +1000 °C.

3) Polarity: positive (X) - for M4 screws,

negative (A) - for M5 screws.

4) Thermal resistance of the thermocouple
head working - +315 °C, limiting - +400 °C

5) The product mass is not more than 0.17 kg.
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Design:

The thermocouple is of a double type, two independent
thermoelements (chromel (X) - alumel (A)) are placed in one

shell, each pair of which forms a «working end».

The insulation of thermoelectrodes is provided by a ceramic
insulator and aluminophosphate thermocement mass.

Cable thermoelectrodes are welded to terminal screws (free ends of
thermocouples) installed in the insulator and fixed with nuts. 24
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o TN-cA AGT

Temperature sensor

Designation:
The Tr-CA temperature sensor is designed to measure the air temperature at the engine inlet.

Key performance data:

1) Working range of temperature measurement:
from minus 60 to +120 °C, (up to +150 °C for »
a short time - not more than 10% of the resource)

2) Rated static characteristic corresponds
to 50I1 as per GOST 6651-94.

3) Sensor error is determined by the formula:
6=%(03+5-10-3 | t |), where . . -
6- sensor error, °G; tis the measured temperature, °C.

4) The index of thermal inertia is not more than 3 s.

5) The mass of the sensor is not more than 0.06 kg,

M1~ 69

-
i

g

N

Iy

§

§

B
QEZU
|
|
|
|
il

\
-

©

4
[

Design:

The sensor is a non-separable design and has one measurement channel.

A platinum wire wound bifilarly in the form of a spiral was used as a sensitive
element. The sensitive element is glued to the end plane of the body and Y/
hermetically sealed by a disc welded to the body. 25
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O BT- 40A
Explosion-proof pressure switch

Designation:

The BT- 40A explosion-proof pressure switch is designed to close the electrical circuit when
the excess pressure of the HIK-5Y Skydrol LD-4 working fluid in the system rises

to a predetermined value.

By design, signalling devices are made with open contacts.

The number included in the code of the signalling device means the nominal value of the
pressure of the signalling device in kgf/cm?, at which the electric circuit closes.

The BT- 40A sensor is connected using the CHL27- 4/14B -1-B connector,

BT- 40A - M1 - using the 983 - 1Y 10-06PN DEUTSCH or CHL|147- 6/10BIN11- NY1 connector

Key performance data:

AEROSPACE
GLOBAL
TRADE

AGT

Parameter

1) Actuation pressure, kgf/cm?

2) Operation error, kgf/cm?

3) DC supply voltage, V

4) Ambient temperature, °C

- frequency, Hz

- working from minus 60 to +100 incl.
- limit +125

5) Overload pressure, kgf/cm? 315

6) Vibration loads:
- acceleration, m/s? (g) 294 (30)

from 5 to 2000 incl.

7) Insulation resistance of electrical circuits under normal

climatic conditions, MOhm, not less than 20
8) Number of operations 40000
9) Signalling device mass, kg, not more than: 0,17

Design:
The principle of operation of the signalling device is based on the ability of the sensitive

element-membrane to deform depending on the pressure entering the receiving cavity. Deformation of

the membrane causes the centre to move, with the contact and insulator
attached to it. Contacts, when the pressure rises to a predetermined value, are closed.
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o AAnN-3,5 AGT

Absolute pressure sensor

Designation:
The [AI-3,5 sensor is designed to measure the absolute pressure of aggressive (amyl, heptyl) and
non-aggressive (air, nitrogen, JI3MI-2 liquid) media with output signal output to a radio telemetry station

Mibx7

Bumwa 2PM 146412

Key performance data: P /EO3L 10 T

1) Measurement range, kgf/cm? (absolute), from 0 to 3.5. |

2) Overload pressure, kgf/cm? (excessive) 35 P e e O

3) Supply voltage, V, not more than 6.5.

4) Working temperature range, °C from minus 60 to +100. o Ao

5) Sensor error (deviation of readings from the calibration characteristic), 525
%, not more than: basic (under normal conditions) +2.0, at the first
calibration point 5.0, total (under the influence of all destabilizing
factors) +4.0, at the first calibration point +5.0.

6) Insulation resistance of current-carrying circuits (under .
normal conditions), MOhm, not less than 20.

7) Potentiometer resistance, Ohm, not less than 1000.

8) Mass is not more than 0.1 kg.

Design: o

The sensor consists of the following main units: receiving unit, transmission mechanism, potentiometer

and casing with parts.

The receiving unit consists of a body, a membrane with a rod, a ring and a stop, which protects

the membrane from destruction during pressure overloads.

The transmission mechanism of the sensor, mounted on the stop of the receiving unit, includes:

a bracket, an axle, a spring driver, a brush holder with a current lead, a return spring, which

ensures the reverse motion of the mechanism.

The sensor potentiometer assembly includes: a bracket-mounted potentiometer. The e
beginning and end of the potentiometer are connected respectively W/ Y, -
to the first and second pins of the plug. ~
Sliding contacts through the brush holder to the current lead are

connected to the third output of the plug.

The sensor mechanism is covered with a casing and welded. 27
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O AAT-12A, AAT-12A€2 AGT

Absolute pressure sensor

Designation:

The JAT-12A, JAT-12A32 absolute pressure sensors are designed for remote measurement of

absolute pressures of neutral liquids and gases, including fuels and oils with a signal output to an electronic
engine controller or control means.

Key performance data:

1) Range of measured pressure, kgf/cm? absolute from 0 to 12.

2) The sensor is designed for operation at ambient temperature
from minus 60 to 220 °C, for a short period of 15 minutes
250 °C (AAT-12A) and minus 60 to 100 °C (JAT-12A32). 7 |

3) Instability from the value of the output voltage of the =
ndividual calibration characteristic, %, not more than +3. :

4) Insulation resistance under normal conditions, MOhm, b
not less than 20.

5) Current consumed by the sensor, mA, not more than 95.

6) Mass of the sensor, kg, not more than 0.280.

7) Proportionality coefficient (Kpr) 2.7+0.7

Design:

The receiving unit of the sensor consists of a fitting and a membrane and a
stop that protects the membrane from destruction. Coils with cores and an
armature of a differential transformer are attached to the stop.

The pressure of the measured medium acts on the sensitive element of
the sensor, forcing its centre to move, which moves the armature of the
differential transformer rigidly connected to it. In this case, due to the
redistribution of gaps between the magnetic circuits and the armature, the
output voltage of the sensor changes. 28
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o CA722 AGT

Pressure signalling

Designation:

The CA1722 pressure signalling device is designed to control pressure and issue an electrical signal when the
pressure of freons 114 V2 and 13 V1 drops below a predetermined value in the signalling systems

of transport vehicles.

Key performance data: 5 _

1) Working pressure of the controlled environment, A e uses
100 kgf/cm?. oo

2) Overload pressure for 16 hours, 150 kgf/cm?. .‘ N

3) Operation threshold, 35 kgf/cm?. o | [ soc= ot

4) Operation threshold error, 2.5 kgf/cm2. . - v

5) DC switching voltage, 27 V at 0.5 A. ' :

6) Ambient temperature, from minus 50 to +50 °C.

7) Relative humidity at 35 °C, 98% T

8) Mass is not more than 0.25 kg, mossa |

>
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Design:

The sensitive element of the microswitch is a membrane welded to the fitting.
An emphasis is screwed into the case, which is countered by the board.

A plate with a microswitch is installed on the board by means of screws.

When the value of the controlled pressure is above the threshold, the normally
open contacts are closed.

The stern moves freely in the stop hole. The stem is constantly in contact on one
side of the membrane, and the other with a leaf spring. N
The mechanism of the signalling device is closed by a cover on which the fork is fixed. 29
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o cnAa (-0,4; -0,6; -1,0) AGT

Differential pressure switch

Designation:

The CNA differential pressure switch is designed to generate an electrical signal in case of increasing in the
hydraulic friction of the filter due to its clogging. Depending on the pressure drop (kgf/cm?) of operation, the three
design versions of the signalling devices are manufactured: C14-0,4; CNA-0,6; CrA-1,0.

Key performance data: | - i

1) Actuation value kgf/cm? in the temperature o spldiE L | - - | ac
range from minus 60 °C to +175 °C: “'*fi*’ T =g | .
CrL04 - (0.4£0.10), CTA-0,6 - (06£0.12), E e A I —
CMA-1,0 - (1.0£0.15), ==

2) Mass, kg, not more than 0.10. P 5 P R o

3) The indicator is designed for operation at e T | e | 0
ambient temperature from minus 60°C to 175°C. o we T

Design:

The receiving unit of the signalling device consists of a housing,

a piston with a magnet and a spring.

A bracket with a contact group installed in its grooves is fixed on the body.
Liquid P, is supplied to the cavity where the piston magnet is located through
a special hole in the housing, and purified liquid with

pressure P, is supplied to the spring cavity. When the pressure difference
AP=P -P, is reached, a signal is given that the filter has become clogged. 30
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O BT-335, BT-337 AGT

Sensors pressure

Designation:

The BT-335, BT-337 pressure sensors are designed for remote measurement of absolute, gauge
pressures of aviation oils and their vapours, as well as fuels, air, neutral liquids and gases with
the issuance of an electrical signal proportional to the measured pressure.

The BT-335, BT-337 sensor, depending on the measurement range and type of pressure, as well
as the number of measuring channels, is manufactured in the options indicated in the table:

. . Type of Quantity of Pressurg working Overload pressure,
Designation Sensor code measuring range,
pressure |channels bar bar
AMA.406222.016 BT-335- 6BarG Exc. 1 0-6 12
AMAWN.406222.017 BT-337- 15BarA Abs 2 0-15 30
AMAWN.406222.017-01 | BT-337-70BarSG | Exc. 2 0-70 140
AMAN.406222.018 BT-335- 40BarA Abs. 1 0-40 80
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O BT-335, BT-337 AGT

Pressure sensors

Key performance data:

1) The output signal of the sensor is linear within the permissible measurement error
and varies in nominal value from 0 to 100 mV when the pressure changes from the minimum
to the upper value of the measurement range.

2) Sensor supply voltage (10 £0.1) V DC.

3) Operating temperature range of the sensor: from minus 54 to +150°C,

4) The error of the sensor in the operating pressure range should be not more than:
a) £3% of the upper limit of measurements (UL), in the temperature range from minus 54 to 0 °G;
b) £1% of UL in the temperature range from 0 to +125 °C;
) £1.8% of UL in the temperature range from 125 to 150 °C.

5) The mass of the sensor is not more than 0.3 kg.

Design:
The sensor consists of a receiving unit with sensitive elements, a transducer, a casing, and a connector.
The receiving unit consists of a housing with a fitting and is used to mount the sensor and supply the pressure
of the measured medium to the sensitive elements. Depending on the number of sensor channels, one or two
sensitive elements are welded into the receiving unit.
Each contains a separating diaphragm, behind which a strain-sensitive
chip is fixed in the volume of silicone oil (a strain-resistive Wheatstone bridge),
as well as a cavity separated by a measuring membrane:
- with vacuum, for versions of sensors of absolute pressure &
or conditionally excessive; h
- connected to the atmosphere, for gauges of relative pressure.
SENSORS Electrical connection of single-channel sensors of type BT-335 is carried
PRESSURE out through a connector of type 2997 1Y 10-06 MN, two-channel sensors
of type BT-337 are made through a connector of type 2997 1Y 12-12 MN. 32
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O BT-380, BT-381

Pressure sensors

Designation:

AGT

TRADE

The BT380, BT381 pressure sensors are designed for remote measurement of absolute, gauge pressures of
aviation oils and their vapours, as well as fuels, air, neutral liquids and gases with the output of an electrical signal
proportional to the measured pressure.
The BT380, BT381 sensors, depending on the measurement range and type of pressure, as well as the number of
measuring channels, are manufactured in the options indicated in table:
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Quantity |Pressure working
. . Type of . Overload pressure,
Designation Sensor code of measuring range, )
pressure 2 kgf/cm

channels | kgf/cm
AMAN.406222.014 BT380- 2Kg/cm?A Abs 2 0-2 4
AMAIN.406222.014-01 | BT380- 30Kg/cm?A | Abs. 2 0-30 60
AMAN.406222.019 BT381- 6Kg/cm2G Exc. 1 0-6 12

BT381- 100Kg/
AMAWN.406222.015 amSG Exc.. 1 0-100 200
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O BT-380, BT-381 AGT

Pressure sensors

Key performance data:

1) The output signal of the sensor is linear within the permissible measurement error and varies
in nominal value from 0 to 50 mV when the pressure changes from the minimum to the upper value of
the measurement range.

2) Sensor supply voltage (5 £0.005) V DC.

3) Operating temperature range of the sensor: from minus 54 to +150°C,

4) The error of the sensor in the operating pressure range should be not more than:
a) £1% of the output signal corresponding to the upper limit of measurements (UL),
in the temperature range from minus 55 to +100 °G;
b) £2% of UL in the temperature range from 100 to 120 °C.

5) The mass of the sensor is not more than 0.3 kg.

Design:
The sensor consists of a receiving unit with sensitive elements, a transducer, a casing, and a connector.
The receiving unit consists of a housing with a fitting and is used to mount the sensor and supply the pressure
of the measured medium to the sensitive elements. Depending on the number of sensor channels, one or two
sensitive elements are welded into the receiving unit. Each contains a separating diaphragm, behind which a
strain-sensitive chip is fixed in the volume of silicone oil
(a strain-resistive Wheatstone bridge), as well as a cavity separated
by a measuring membrane:

- with vacuum, for versions of sensors of absolute pressure or

conditionally excessive; -

- connected to the atmosphere, for gauges of relative pressure.
Electrical connection of single-channel sensors of type BT-381 is carried
out through a connector of type 2997 1Y 10-06 MN, two-channel sensors
of type BT-380 are made through a connector of type 2997 1Y 12-12 MN.
The type of threaded connection is M12x1 fitting as per GOST 19125-90.
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O MCA, (-A, -C, -M, -T) AGT

Small-sized pressure signalling devices

Designation:
CThe small-sized MC/ pressure signalling devices are designed to close or open the electrical circuit when the
system reaches the specified values of the excess pressure of the working medium (fuel - TC-1. PT, T-2 as per
GOST 10227, as well as fuel according to the PTM LI2-98 list, edition 6, 1998; oil type B3B air, etc.
Example of a designation: MC/-2,5 - a signalling device with normally closed contacts (at a pressure below
the response threshold). The number included in the signalling device code means the value of the response
pressure in kgf/cm?, Letter or letters - design version features:
JNitepa abo nitepn - 0COBAMBOCTI BUKOHAHHSA:

- A - signalling device with normally open contacts

- C - signalling device with a special fitting

- M - high temperature signalling device

- T - Signalling device with increased accuracy
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O MCA, (-A, -C, -M, -T) AGT

Small-sized pressure signalling devices

Key performance data:

Value

MCA | MCA-T | MCA-M

Parameter

1) Error, kgf/cm?, at temperatures from minus 60°C to 180°C (for MCA-M
from minus 60 °C to 220 °C) does not exceed for:

range from 0.2 to 0.3 kgf/cm? +0,05 - -
range from 0.4 to 1 kgf/cm? +0,2 +0,1 +0,2
range over 1 to 2 kgf/cm? +0,3 0,15 +0,3
range over 2 to 3 kgf/cm? +0,45 - +0,45
range from 4 to 10 kgf/cm? +1,2 - 1,2
range over 10 to 16 kgf/cm? +1,8 - +1,8
2) Mass without mounting parts, g, not more than for:

MCZA range from 0.2 to 3 kgf/cm? 189

MCA range from 4 to 16 kgf/cm? 193

MCA - C 229

The MC/ signalling devices are operational after a short-term increase (within 5 minutes)
of temperature up to 270°C.

Design:

The sensitive element of the MC/, signalling device is an elastic
corrugated membrane. The membrane is fixed in the body of the
SENSORS device. A contact system is fixed on the body. The contact system
PRESSURE closes (or opens) when the excess pressure of the working medium in b
the system is reached. 36




SENSORS
PRESSURE

O YMCT
Heat-resistant pressure switch

Designation:

The YMCT heat-resistant pressure switch is designed to close or open the electrical
circuit when the specified values of the operating medium overpressure are reached

in the system ( neutral liquids and gases,
as well as HIK-5Y, Skydrol LD-4, AMT™-10 liquids).
Example of a designation: YMCT-35 - a signalling device with normally

closed contacts (at a pressure below the response threshold). The number included

in the signalling device code means the value of the response
pressure in kgf/cm?.
Letter or letters - design version features:

- A - signalling device with normally open contacts

- C - signalling device with a special fitting

- M - high temperature signalling device

Key performance data:
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Parameter

1) Actuation pressure, kgf/cm?2:
range 2to 4
range 4to 6
range 6 to 10
range 10to 15
range 15 to 25

15;16; 18; 19; 20; 22; 24

range 25 to 40 25; 28; 30; 32; 35; 37
range 40 to 60 40; 43; 50; 55

2) Operation error, from -6oo°c from +180Q °C
at temperatures kgf/cm?2 to +120 °C to +220 °C
range 2to 4 + 0,4 +0,6
range 4 to 6 +0,63 +1,2
range 6 to 10 +0,4 + 0,65
range 10 to 15 +0,63 +1,2
range 15 to 25 +1,0 +1,8
range 25 to 40 +1,63 +3,0
range 40 to 60 +2,5 + 4,0 37
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Heat-resistant pressure switcht

3) DC supply voltage, V 27+2,7
4) Current load, A, not more than
a) under ohmic load 1,5
b) under inductive-ohmic load 0,5
5) Ambient temperature, °C:
a) working for YMCT signalling devices from minus 60 to + 180
b) working for YMCT-M signalling devices from minus 60 to + 220
6) Overload pressure, kgf/cm?, for:
range 2to 4 18
range 4 to 6 70
range 6 to 10 70
range 10 to 15 180
range 15 to 25 180
range 25 to 40 180
range 40 to 60 300
7) Vibration loads:
- acceleration, m/s? (g) 294 (30)
- frequency, Hz from 5 to 2000 incl.
8) 8 Insulation resistance of electrical circuits under normal climatic conditions, 20
MOhm, not less than
9) Number of operations 40000
10) Signalling device mass, kg, not more than: 0,19

Design:

The sensitive element of the YMCT signalling device is an elastic corrugated
membrane. The membrane is fixed in the body of the device. A contact
SENSORS system is fixed on the body. The contact system closes (or opens) when the
PRESSURE excess pressure of the working medium in the
system is reached. " 38
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Rotation speed sensor

/iﬂ’ﬁ'/ﬂz"‘“ﬂ
o5 1 . Py S
Designation: ~_ § Mt Lo | =
Rotation speed sensor BT-14 - designed for issuing electrical — =1 : 8 g
voltage pulses to the control system, the frequency of which is S\ 5 U\_/ pre—
proportional to the shaft rotation frequency. Rl &
The sensor works in conjunction with an inductor, which can be s
the working gear of the product. s s rassuins A (61
Hpacwui (1) - r’m”.ﬁ onyckaemcs uszul kadens paduycon He menee 1
Key performance data: — T T
Parameter Value
1) Voltage amplitude of each winding in normal climatic conditions at a load of 2 kOhm, with 02
an inductor speed of 500 rpm and a gap of 1.25 mm, V, not less than '
2) Sensor magnetic flux, Wb, not less than: 3010
in operation after transportation and storage
3) Active electrical resistance of the windings, Ohm:
first 45+10
second 110+15
4) Sensor mass, kg, not more than 0,2

The sensor is operable at the following temperatures: operating temperature 200 °C, short-term operating temperature
250 °C (not more than 2 hours per cycle and not more than 6000 hours per resource), short-term limit 300 °C (not more
than 15 minutes per cycle and not more than 500 hours per resource);

Design:

A magnetic system is installed in the sensor housing, which includes a permanent @

magnet and a magnetic circuit, as well as two coils placed on the frame. The ends of v/

each winding of the coil are connected to the cable, forming two independent electrical

circuits.

The load is connected to the BT-14 sensor by soldering to the cable outlets. 39
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Rotation speed sensor

Designation:

The BT-15 (BT-15M) rotation speed sensor - is designed for issuing electrical voltage pulses to the control system, the
frequency of which is proportional to the shaft rotation frequency. The sensor works in conjunction with an inductor, which
can be the working gear of the product.

Key performance data:
1) The voltage amplitude of each winding in normal climatic conditions at a load of 2 kOhm:
- at a frequency of rotation of the inductor 960 rpm and a gap of 0.7 mm, not less than 0.9V,
- at an inductor speed of 4490 rpm and a gap of 0.7 mm, not less than 1.75V;
- at an inductor speed of 4490 rpm and a gap of 0.3 mm, not more than 15V;
2) The magnetic flux of the sensor in operation,
after transportation and storage is not less , " "
than: 30 - 10°Wb; Vs 2 LB
3) Active electrical resistance of each
winding, 77+10 Ohm
4) Sensor mass is not more than 0.2 kg
5) the sensor is operational at temperatures from -60 °C to:™"
-working: 200 °C;
- limiting in the zone of the electrical connector 215 °C
(not more than 6 minutes per cycle and not more
than 9 hours per resource).
- limit in the zone of the working end of the sensor 250 °C

Design:

A magnetic system is installed in the sensor housing, consisting of a permanent magnet
and a magnetic circuit, as well as two coils placed directly on the magnetic circuit. The
windings of the coils are brought to the terminal block, and further,

to the connector, forming two independent electrical circuits.

The BT-15 sensor is connected using the CHLI28-4/14B-1-B plug, the BT-15M sensor is
connected using the 983-1Y 10-06 PN DEUTSCH plug

or the 8533-1Y 10-06 PN SOURIAU plug. 40
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O BT-10
Rotation speed sensor

Designation:

AEROSPACE
GLOBAL
TRADE

AGT

The BT-10 speed sensor is designed to output an electric sinusoidal signal to the control system and
measurement system, the frequency of which is proportional to the engine rotor speed.

Key performance data:

1) The amplitude of the sensor voltage at the active load is 2 kOhm
when working with a reference inductor:

- at a speed of rotation of the inductor 1400 rpm and a radial gap
between the end face of the sensor and the

inductor 1.3 mm - not less than 0.4 V.

- at a speed of rotation of the inductor 14200 rpm and a radial gap
between the end face of the sensor and the

inductor 0.7 mm - not more than 10 V.

2) The resistance of the sensor winding is 17525 Ohm.

3) Working temperature range: from minus 60 to +250 °C
(temperature limit +270 °C - not more than 6 minutes per cycle
and not more than 9 hours per rated service life).

4) Conditional magnetic flux in operation, after transportation and
storage, not less than 2 - 10-5 Wb.

5) The mass of the sensor is not more than 0.1 kg.

Design:

The sensor consists of a permanent cylindrical magnet with a coil made of
heat-resistant wire. The ends of the coil winding are connected by soldering to
the pins of the contact block made of press material.
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Rotation speed sensor

56max

209 0]

Designation:

Rotation speed sensor BT1004 - designed for issuing electrical
voltage pulses to the control system, the frequency of which is
proportional to the shaft rotation frequency. The sensor works in
conjunction with an inductor, which can be the working gear of the

a345"

250065

product.
Key performance data:
Parameter Value
1) Voltage amplitude of each winding in normal climatic conditions at a load of 2 kOhm, with an inductor 0.4
speed of 1400 rpm, with a gap of 1.3 mm, V, not less than '
2) Sensor magnetic flux, Wb, not less than: 30-10-6
in operation after transportation and storage i
3) Active electrical resistance of the windings, Ohm:
first 357
second 88+12
4) Sensor mass, kg, not more than 0,2
5) The sensor is operable at temperature, °C :
working 260
limit (within 30 minutes) 300

Design:
The sensor is a non-separable structure and consists of a permanent magnet, two
coils mounted on a common frame, which are placed on a core soldered into the
SPEED bottom of the sensor housing. The ends of each winding of the coil are connected to
SENSORS the cable, forming two independent electrical circuits.

The load is connected to the BT1004 sensor by soldering to the cable outlets. 42
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O MKT-BT-1 AGT

Solenoid valve

Designation:

The MKT-BT-1 solenoid valve is designed to work in conjunction with hydraulic and pneumatic units

and is used to open and close the channel of the working medium. It is a normally closed solenoid valve

Working medium - diesel fuel EURO DSTU 7688:2015, diesel fuel EURO GOST R 52368-2015, air, natural gas GOST
5542-87, hydrogen, etc.

A 2@

N/
,,4$ 7},

Key performance data:
1) Operating supply voltage (DC), V 27+,
2) Current consumption at a voltage of 27V
in normal climatic conditions, A, not more than 1.5.
3) Product mass, kg, not more than 0.63
4) The solenoid valve works under the conditions
of ambient temperature from -60 to +90, the
temperature of the working fluid from -50 to +100.
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Design:

When voltage is applied to the electromagnet winding, the armature with the
locking hemisphere moves under the influence of the electromagnetic field and
provides free movement of the working medium through the channel of the mating
unit. When the voltage is removed, the armature with the locking hemisphere
returns to its original position under the action of the spring and blocks the passage
of the working medium.

Mounting on the object - using a threaded shank M24x1.5-6g,

connection - the 2PT20 plug connector type. 43
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Solenoid valve

Designation:

The MKT-BT-2 solenoid valve is designed to work in conjunction with hydraulic and pneumatic units and is used
to open and close the channel of the working medium. It is the normally open type solenoid valve

Working medium - diesel fuel EURO DSTU 7688:2015, diesel fuel EURO GOST R 52368-2015, air, natural gas GOST
5542-87, hydrogen, etc.

A s 4 B4
Key performance data: T S - - .
1) Operating supply voltage (DC), V 27, » P e s
2) Current consumption at a voltage of 27V B \@
in normal climatic conditions, A, not more than 1.5. w
3) Product mass, kg, not more than 0.58 ol € 8 E@ — egn 5 = 0 e et o Oeheos g
4) The solenoid valve works under the conditions S L L OII T o 2 e s vee o e v
of ambient temperature from -60 to +90, the @% e s s
temperature of the working fluid from -50 to +100. J J i e Z"’”“m -y
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Design:

When voltage is applied to the electromagnet winding, the armature with the
shut-off hemisphere moves under the influence of the electromagnetic field
and blocks the channel of the working medium. When the voltage is removed,
the armature with the locking hemisphere returns to its original position
under the action of the spring and provides free movement of the working
medium through the channel of the mating unit.

Mounting on the object - using a threaded shank M24x1.5-6g,

connection - the 2PT20 plug connector type.
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O MKT-BT-3 AGT
Solenoid valve

Designation:

The MKT-BT-3 solenoid valve is designed to work in conjunction with hydraulic and pneumatic units and

is used to open and close the channel of the working medium. It is a normally closed solenoid valve

Working medium - diesel fuel EURO DSTU 7688:2015, diesel fuel EURO GOST R 52368-2015, air, natural gas GOST
5542-87, hydrogen, etc.

Key performance data:
1) Operating supply voltage (DC), V 27
2) Current consumption at a voltage of 27 Vin normal

M24x]5

§ n5
climatic conditions, A, not more than 1.5. SEEEL
= e — 1 Paren 6 - bo v
3) Product mass, kg, not more than 0.37 eaEEy 8 e
4) The solenoid valve works under the conditions 1 N1 1258 1 i gt e
of ambient temperature from -60 to +120, the Zu/ED 2 fumers T~ 8 i s v e v e
temperature of the working fluid from -50 to +100 M\M\ — P S —
rie\s e phagsto i
M24ix15-6g
Design:

When voltage is applied to the electromagnet winding, the armature with the
locking hemisphere moves under the influence of the electromagnetic field
and provides free movement of the working medium through the channel of
the mating unit. When the voltage is removed, the armature with the locking
hemisphere returns to its original position under the action of the spring and
blocks the passage of the working medium.

Mounting on the object - using a threaded shank M24x1.5-6g, connection - the
2PT20 plug connector type.
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Solenoid valve

Designation:

The MKT-BT-4 solenoid valve is designed to work in conjunction with hydraulic and pneumatic units

and is used to open and close the channel of the working medium. It is a normally closed solenoid valve

Working medium - diesel fuel EURO DSTU 7688:2015, diesel fuel EURO GOST R 52368-2015, air, natural gas GOST
5542-87, hydrogen, etc.

Key performance data: . Vau s

1) Operating supply voltage (DC), V 27, a | ]

2) Current consumption at a voltage of 27 Vin normal
climatic conditions, A, not more than 1.5.

835

3) Product mass, kg, not more than 0.75 -
4) The solenoid valve works under the conditions of A
ambient temperature from -60 to +90, the temperature Foee

of the working fluid from -50 to +100.
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Design:

When voltage is applied to the electromagnet winding, the armature with the
locking hemisphere moves under the influence of the electromagnetic field
and provides free movement of the working medium through the channel of
the mating unit. When the voltage is removed, the armature with the locking
hemisphere returns to its

original position under the action of the spring and blocks the

passage of the working medium.

Mounting on the object - using a clamp or bracket attached to the valve body,
connection - the 2PT20 type plug connector. 46
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Solenoid valve

Designation:
The MKT-BT-9®5b solenoid valve is designed to open and close the channel of the working fluid.
It is a normally closed solenoid valve

2465 A M2Ux15-6h

Key performance data:
1) Supply voltage (DC) - (27 £ 2.7) V. .
2) Current consumption at a voltage of 27 V and an ambient
temperature of 20 °C - not more than 3.5A. : ”
3) Product mass - 1.25 . kg. 3 =
4) The solenoid valve works under the conditions of ambient & AL
temperature from -60 to +120, the temperature of the e ‘ =
working fluid from -60 to +100. E
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Design:

In the de-energized position, the valve is closed. When voltage is applied to
the winding, a magnetic flux is created, which, closing through the body, liners,
casing and armature, creates the necessary traction force at the anchor. As

a result of this, the armature, together with the locking device (hemisphere),
being drawn into the body, opens the fitting (seat) opening, ensuring the
passage of the working fluid through the valve. When the voltage is removed,
the armature under the action of the spring returns to its original position
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Pressure sensors

Designation:

The Vt206 pressure sensor is designed to measure the processes of static-dynamic pressure in liquid

and gaseous media «energen», «<naphthyl», «<oxide», «<heptyl», «amyl».

The sensor provides measurement of static-dynamic pressure processes together with secondary equipment providing
DC supply voltage and frequency bandwidth from 0 to 200 Hz.

Key performance data:

1) DC supply voltage (6+1.2) V.

2) Natural frequency of the sensor is 10 kHz min.

3) The rated output signal of the sensor in calibration resistance units Rc at the rated pressure Pr argbnormal

climatic conditionsis (120 _+3@kOhm, which corresponds >
to the output signal in relative Anits:
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4) Measurement ranges: 0-10; 0-14; 0-20; 0-28; 0-40; T
0-56; 0-80; 0-110; 0-160; 0-220; 0-300; 0-450; 0-600 kgf/cm? ;
5) The provided value of the error from the nonlinearity B /
of the static calibration characteristic is 2% max. ) :
6) Ambient temperature range from minus 50 to 50 °C. L |
7) Mass of the Vt206 transducer - 0.15 kg max. W

)
coznacko Bm283201770.
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Design:

The main unit of the sensor is a sensitive element. On its membrane dielectrics

and strain gauges, thermal compensation resistor and contact pads are applied N

in series using the thin-film technology. The deformation of the membrane ( ﬂ

is converted by the strain gauge into a relative change in resistance, which @

is converted by a bridge circuit into the value of the output signal. )

Connecting thread M18x1.5-6g.

Overall dimensions without cable jumper are @32x43 mm. 48
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Absolute pressure sensors

Designation:

Absolute pressure sensor Vt219, Vt220 is designed to measure absolute pressure
in operating media in liquid or gaseous phase.

The sensor is designed to work with the converter type Vt5509, Vt5510.

Key performance data:
1) Absolute pressure sensors Vt219 are designed for the following measuring ranges: 0-0.16; 0-0.30; 0- 0.60 kgf/cm?.
2) Absolute pressure sensors Vt220 are designed for the following measuring ranges: 0-1.25; 0-2.50; 0- 5.00 kgf/cm?.
3) Ambient temperature range from minus 50 to plus 50 °C.
4) Transducer supply voltage is6 V.
5) Initial output signal reduced to supply voltage at pressure in the reception

cavity of 0.1 mmHg within £ 0.15 mV/V.
6) Mass of the Vt219 transducer - 0.25 kg max.
7) Mass of the Vt220 transducer - 0.16 kg max.
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Design:

The sensor consists of the following components: sensing element, housing, plug.

Sensing element of the sensor consists of connector, base, membrane, cushion and beam.
There are tensoresistors on the beam. The measured pressure Px is converted into a force by
the diaphragm and transferred to the beam via the cushion. Deformation of the beam causes a
change in resistance of the bridge electric circuit strain gauges and when the sensor is lead into
the output signal U out. 49
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Absolute pressure sensors

Designation:

The Bm1202 frequency pressure sensor is designed to measure excess pressure.

Measured medium: high-temperature gaseous medium, liquid and gaseous phases of amyl, heptyl components.
The sensor can work both autonomously and as a set with the J1X-5564 or Bm7613 converter.

Key performance data:

1) Supply voltage is 27 V.

2) The current consumption is not more than 50 mA.

3) Measurement range: 0-0,5; 0-1; 0-2; 0-4; 0-5,6; 0-8;
0-16; 0-22; 0-30; 0-45; 0-60; 0-11 MPa, with cable jumper
(TKP tube with length of: 150, 1000, 1500 mm).

4) Frequency deviation:
-when changing the measured parameter from P=0 to P=Pn
is equal to 600041200 Hz;
- at P=0, the resonant frequency is 15000+850 Hz.

5) RMS error under operating conditions, reduced to
a pressure limit of +0.4%.

6) Vibration loads in the frequency range from 5 to 6000 Hz.

7) Ambient temperature range from minus 50°C to plus 50°C
(at ambient temperature +100°C for 100 s).

8) The mass of the sensor is not more than 0.32 kg.

9) The sensor has the type of explosion protection as per MK25.0000-OTY.

Design:

The Bm1202 frequency pressure sensor is a membrane-type string sensor

and consists of a string transducer and an amplifier connected by a cable jumper.
Supplying power to the sensor and removing the signal from it is carried out through
the OC PCI'C 10 plug.

Connecting thread M12x1-6g.
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Sensor of rapidly changing pressures

Designation:
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The LX-611AM type rapidly varying pressure transmitter is designed for conversion of rapidly varying
pressure of liquid or gaseous nitrogen, acetyl and other media into electric signal (to be agreed with the developer).

Key performance data:
1) Operating range of static pressures is from 28 to 630 kgf/cm?.
2) Operating range of rapidly varying pressures
is from 0.45 to 56 kgf/cm?.
3) Sensitivity of the sensor under load: Rin is 1 MOhm min,
Sin=4700 pF and Pst=315 kgf/cm?, 20 mV/(kgf/cm?) min.
4) Natural frequency, 60 kHz min.
5) Vibration equivalent in frequency range from 31.5
to 5000 Hz, 0.25 max ((kgf/cm2)/(1000m/s?)
without water in the cooling duct.
6) Basic reduced error of the sensor is +10% max.
7) Operating frequency range from 11.2 Hz to 22.4 kHz.

8) Operating medium temperature range is from 62.6% (p.2.7.2 of Vt0.006.004) to 473 K.

9) Ambient temperature range from 213 to 338 K.
10) Mass of the sensor with a cable jumper, 0.15 kg max.

Design:

Bunka OC2PMT 4KIT24 L1818
OPO364.045 TY

[NocadoyHoe zHe3do nod damyuk

§ ol |
§

#1243
PI5A3

20415-6g

The sensor consists of a housing, a sensing element, a cable jumper and

parts of the cable jumper termination. The sensing element includes

a titanium gasket, two piezo elements, a current collector and a bushing.

The sensor operation is based on the principle of occurrence of alternating charges on

the surface of the piezoelements under the effect of
rapidly varying pressure.
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Pressure sensor

Designation:

The pressure sensor DAV-068 is designed to measure absolute pressure in operating media in liquid or gaseous
phase.

The sensor is designed to work with the converter type Vt5509, Vt5510.

Key performance data:

1) Pressure sensors DAV-068 are manufactured for the following
measurement ranges: 0-0.30; 0-0.60; 0-1.25; 0-2.50; 0-0.5.00;
0-10.00; 0-16.00; kgf/cm?.

2) The frequency range of measurement is from 0 to 500 Hz.

3) Natural frequency, 1250 - 5000 Hz min.

4) The normalizing value of the output signal from the sensor
isin the range from 1.3 mV/Vto 1.4 mV/V.

5) The main reduced error is +0.6% with a confidence level of 0.95.

6) Ambient temperature range from minus 60 to 250 °C.

7) Transducer supply voltage is 6 V.

8) Initial output signal reduced to supply voltage at pressure
in the reception cavity of 0.1 mmHg within £ 0.07 mV/V.

9) Mass of the DAV-068 sensor - 0.20 kg max.
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Design:

The sensor consists of the following components: sensing element, housing,
plug. The sensitive element of the sensor includes a fitting, a base, a membrane,
a pillow and a beam. There are tensoresistors on the beam. The measured
pressure Piis converted into a force by the diaphragm and transferred to the
beam via the cushion. Deformation of the beam causes a change in resistance
of the bridge electric circuit strain gauges and when the sensor is lead into the
output signal U out. 52
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Pressure transducer

Designation:

The DHS-517 pressure transducer is designed to convert the measured sound pressure
of gaseous nitrogen and air.

The transducer is operated in conjunction with the «Deviz» charge amplifier in the
frequency range from 32 to 10,000 Hz.

Key performance data:

1) The range of absolute slowly changing pressure
is from 0.5 to 16 kgf/cm?.

2) Ambient temperature range from minus 50 to 60 °C.

3) The conversion coefficient at load Rin>1.0 MOhm, Cin=4700 pF
at the frequency of 1000 Hz must be (600+350) mV/kgf - cmr2. 4 || =

4) Basic relative conversion error from minus 2 to +2 dB at ‘
a confidence level of 0.95.

5) The vibration equivalent of the transducer in the frequency range
from 20 to 4000 Hz is 2 - 10° kgf - cm? - m™ - s max.

6) Operating medium temperature is from 200°C
(exposure time is 100 s).

7) Operating medium temperature is from 100°C to 200°C (exposure time is 2000 s).

8) Operating medium temperature is to 100°C (exposure time is 36000 s).

9) Frequency range is from 10 to 10000 Hz.

10) The capacity of the transducer must be (3400) n®;

11) Mass of the transducer - 0.16 kg max.

Mi8x1,5-8g

$21,6-0,

219,8%0,15

Design:

The transducer consists of a housing where the sensitive

element - a piezoceramic element - is located. -
The transducer operation is based on the principle of occurrence of alternating — €
charges on the surface of the piezoelements under the effect of sound pressure.

Connecting thread M18x1.5-8g. 53
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Pressure transducer

Designation:

The DHS-517 pressure transducer is designed to convert the measured sound pressure of gaseous
nitrogen and air in the sound pressure range into an electrical signal.

The transducer is operated in conjunction with the «Deviz» charge amplifier in the frequency

range from 32 to 10,000 Hz.

600250

Burwa OC ZPMTIBIIF4LIB1B

Key performance data:

1) Ambient temperature range from minus 50 to 60 °C.

2) Operating medium temperature is from 100°C to 200°C.
Exposure time is 2000 s.

3) The conversion coefficient at load Rin>1.0 MOhm,
Cin=4700 pF must be (5000+3000) mV/kgf - cm. s HERBES200R06 ot Hana650000

4) Uneven frequency response:
-from minus 5 to plus 5 dB in the frequency range from 3 to 40 Hz;
- from minus 3 to plus 3 dB in the frequency range from 40 to 4000 Hz.

5) Basic relative conversion error from minus 3 to +3 dB at a confidence level of 0.95.

6) The capacity of the transducer must be (5750+2250) pF.

7) Mass of the DHS 517 sensor - 0.13 kg max.

8) Mass of the DHS 517-01 sensor - 0.2 kg max.

9) Mass of the DHS 517-02 sensor - 0.215 kg max.

(274

L \V/A
Appiwa 1M6X7-27OCT 25930-83

by wugpa

Design:

The transducer consists of a housing where the sensitive

element - a piezoceramic element - is located.

The transducer operation is based on the principle of occurrence of alternating charges -,

on the surface of the piezoelements under the effect of sound pressure. 7 p
According to the mounting method on the studied object and the operating conditions, — |

the transducers are manufactured in three versions: DHS 517 - without shock absorber, % m
DHS 517-01, DHS 517-02 - with shock absorber.

Connecting thread M18x1.5-6g. 54
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Linear transducer

Designation:
Primary transducer of angular displacement Vt712 is designed to measure angular positions, displacements (in one plane) and
convert them into an electrical signal.

Key performance data:

1) The transducer is designed to work under following exposure conditions:
- ambient temperature from minus 60 to 60 °C;
- Vibration in three mutually perpendicular positions in the frequency range from 5 to 5000 Hz
with acceleration up to 300 m/s? (30g);
- multiple shocks with acceleration up to 2000 m/s2 (200g)

2) Transducer error:
- basic error, 1.0% max;
- additional static error, 1.5% max.

3) Supply voltage: (6 + 1) VDC.

4) The transducer mass is 0.2 kg max.

| I e |

FEQ.364.126TY

83 515215

|

Design:

Structurally the transducer consists of the cylindrical case. Connection of the transducer with
an object of movement is carried out by an input shaft, ending by thread M3, and fixation

of mutual position of an input shaft of the transducer and an output shaft of the object

of movement is carried out by a coupling, which mating part is fixed on an input shaft of

the transducer by a pin. Electric circuits of the variable resistor are brought out to the plug
2RM14KPE4Sh1V1V. 55
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The primary linear displacement transducer VT713 is designed to measure the linear displacements of blocks

of products and convert them into an electrical signal.

Key performance data:
1) The inverter is designed to operate under the following conditions:
- at ambient temperature from minus 50 to plus 50 °C;
- at relative air humidity up to 98% at a temperature of 30 °C;
-when accelerating measured linear displacements up to 1 m/s2;
2) The static error of the transducer under operating conditions is not more
than 2% of the measuring range.
3) Supply voltage (6 + 0.2) VDC.
4) Converter weight, no more than 0.18 kg.

M - Mecmo
Memannusauuu

Bunka 2PMT14KIT4U187
[£0384.126 TY

51 55

Design:

Structurally, the converter is made in the form of a cylindrical body.
The transducer is connected to the object by means of a rod ending in
a spherical tip. The electrical circuits of the variable resistor are brought
to the plug 2PMT14KI134LL1B1

e A N —p
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Linear transducer

Designation:

The BT 714 primary linear and angular displacement transducer is designed to measure linear and angular
displacements (in two mutually perpendicular planes) of blocks of mechanical systems and convert them into
an electrical signal.

Key performance data:

1) The converter is designed to operate under the following conditions:
- ambient temperature range from minus 60°C to + 60°C Ll e couriocrounare
- sinusoidal vibration in the frequency range from 5 to 5000 Hz
with acceleration up to 400 m/s? for 15 minutes;
impact loads with an acceleration of 1500 m/s? with a shock pulse
duration of 1-5 ms with a number of impacts of 20 in each of three «l
mutually perpendicular directions; Y AN F
- relative humidity of the environment up to 98% at a temperature of 30°C; ““T] — ‘ % (e

=4k ‘ : ZZ) &3

500:5

- changes in angular displacements with acceleration up to 5 m/s% i
- rope retraction at a speed of up to 5 m/s and an acceleration of 2-3 m/s% r |
2) Converter error: P S m— ——
- main error e o
not more than 1.5% for linear movements; A w 8
not more than 2% for angular displacements; T o
- additional static error T f}ff{
not more than 1.3% for linear movements; h et |
not more than 2.2% for angular displacements; ,,memt % A A
3) Supply voltage (6 + 1) VDC. £ e

4) Converter mass, not more than 1 kg.

Design:

Structurally, the transducer consists of two measuring units: a unit for measuring

linear displacements and a unit for measuring angular displacements.

Both units are functionally interconnected by a rope.

The case of the angular displacement transducer is fastened with screws to the base and
the board of the linear displacement transducer. Electrical wires from all potentiometers are ‘
led to a 2PM plug. 57
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Non-contact movement sensor

Designation:
The IMJIX001M non-contact displacement sensor is designed to control the position of
the working bodies of the actuators of technological equipment.

Key performance data:
1) Supply voltage: 15-30 V.
Rated supply voltage (24+1) V.
2) Current consumption at supply voltage (24+1) V:
a) not more than 250 mA at temperatures from minus 20 °C to +35 °C;
b) not more than 200 mA at a temperature of 35 °Cto 70 °C. o
3) The switching frequency — not more than 500 Hz with o smnrncs
an on-off time ratio of 2. N
4) Time for the sensor to enter the operating mode after . :
applying the supply voltage §
not more than 3 min. i
5) Mass of the sensor, not more than 95 g, pr=

I
A

6) The sensor is operable in the temperature range from —
minus 20 to +70°C T M3, )
S e e e
Design:

The sensor consists of a sensitive element, a signal conditioner (a board with
electronic components) and a cable jumper ending with tinned wires. The
sensitive element, the signal conditioner and part of the cable jumper are
installed in the housing and filled with compound. For mounting on the object,
the sensor is equipped with two washers, a lock washer and two nuts. An LED
is located on the back of the sensor. 58
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O 4K-ATO
Oxide temperature sensor

Designation:
Oxide temperature sensor designed to measure the average temperature
of the oxide in the pipeline.

Key performance data:

1) Rated temperature 86 K;

2) Internal pressure is not more than 20.0 MPg;

3) Resistance of the sensitive element: at a temperature
of 0 °C-200"*, . Ohm, at a nominal temperature of 45.96 + 0.2 Ohm;

4) The sensor is designed to work when exposed to:

-when exposed to cyclic temperature changes from minus 50 to 50 °C;
-when exposed to high humidity of 98% at a temperature of 30 °C;
-when exposed to low atmospheric pressure 1.33-10% Pa;

5) The value of the current constantly flowing through the sensor,
not more than - 5 mA;

6) Electrical insulation resistance between separate isolated circuits and
the case, as well as between separate isolated circuits under normal
climatic conditions, not less than 20 MOhm, in conditions of high humidity,
not less than 1 Ohm.

7) The mass of the sensor is not more than 1 kg.

Design:

The oxide temperature sensor is a pipeline section with a built-in resistance
thermometer.

The sensor resistance thermometer is a hollow double-walled

vacuum-tight aluminium alloy cylinder, in which three independent sensitive
elements are placed.

The inner cavity of the vacuum-tight cylinder is filled with a special gas mixture
to improve heat transfer from the liquid to the sensitive element.

AEROSPACE
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Thermoelectric temperature sensor

Designation:
The NC-470A thermoelectric temperature sensor is a one-time sensor and is designed to measure
the temperature of a non-aggressive gaseous medium.

Key performance data:

1) Range of measured temperatures from 0 to +2500 °C;

2) The value of the ohmic resistance of the thermocouple (0.9 £ 0.15) Ohm;

3) Rated static characteristic complies with GOST 3044-94,

4) The insulation resistance of each thermoelectrode relative to the sensor housing is at
least 1 MOhm at a relative humidity of (95+3)% and a temperature of (30+5) °C.

5) The mass of the sensor is not more than 0.32 kg.
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Design:

The sensitive element of the sensor is a thermocouple made

of the BP5 and BP20 tungsten-rhenium alloys.
TEMPERATURE The sensor cable is shielded with braid. The shield has no electrical contact "oy
SENSORS with the sensor body. The sensor cable ends with
the 2PM14KIMH4LLI1B1 plug, 60
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Temperature sensor

Designation:

The /12000 sensor is designed to measure the temperature of liquid supercooled oxygen
in filling and drain lines, non-aggressive and aggressive liquids, as well as the Vinyl

product in tanks and lines.

Key performance data:
1) Temperature measurement range from -215 to +50 °C;
2) Insulation resistance between disconnected circuits and the sensor housing is not less
than 20 MOhm under normal climatic conditions, not less than 1 MOhm at 95% relative
humidity and 25 °C;
3) The thermal inertia of the sensor in boiling water is not more than 1 s,
4) The temperature converter is designed to work under the influence of operating pressureof 107 Pa
5) Sensor output voltage in normal climatic conditions and supply current (100+1) pA - (750+30) mV;
6) The value of the reverse direct current of the sensor under normal climatic conditions and
a voltage of minus 5V is not more than 5x10° A,
7) Sensor mass not more than 0.09 kg - T 2000, 0.11 kg - AT 2000-01, 0.13 kg - /T 2000-02.

Buwa PCTTB co/k
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Design:

The sensitive element of the sensor is the MTA-100 primary thermodiode

converter. The outputs of the sensitive element are soldered to the output

and then soldered through the cable to the PC7TB plug.

The sensing element and output are built into the housing. 61
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Thermometer

Designation:
The TGE 007 thermometer is designed to measure the temperature of liquid non-aggressive media
and produce a command current.

Key performance data:

1) Temperature of the TGE 007 setting point - 14 °C, TGE 007-01 - 20 °G;

2) Load resistance, Ohm: TGE 007 - 300+50, TGE 007-01 - 200£50;

3) Supply voltage, V: TGE 007 - nominal 27+0.5, TGE 007-01 - nominal 18+0.5;

4) The thermometer is designed to work in conditions of temperature exposure from 0 to 40 °C;
5) The thermometer mass is 0.09 kg max.

recmo nexmpokonmasma

B4

#205:02

Design: —

Sensitive elements of the thermometer are ST4-17 thermoresistors, installed -
in the slots of the frame.

Current leads of thermistors are soldered to contact boards. On the cable
outlet side, the housing is closed with a cover, which provides a rigid
attachment of the cable to the housing, 62
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Thermometer

Designation:
The TM 006 thermometer is designed to measure surface temperature.

Key performance data:
1) Working range of thermometer measurement from -196 to +200 °G;
2) Resistance of the sensing element RO at 0 °C: TM 006 - 170.25 Ohm, TM 006-01 - 23+0.25 Ohm,
TM 006-02 - 30+0.25 Ohm, TM 006-03 - 53+0.25 Ohm, TM 006-04 - 60+0.25 Ohm,
TM 006-05 - 100+0.25 Ohm;
3) Error value, °Cin the temperature range from minus 196 °C to minus 50 °C - +0.5, in the temperature

range from minus 50 °Cto +200 °Cis determined by theformula 4 (24, 80x 1072 t|)
- Ro r 7

where tis the absolute temperature value, for which
the error °Cis determined;

4) The thermal inertia index of thermometers is not o5
more than 0.01s;

5) Insulation resistance of the sensitive element of the
thermometer relative to the termination of the 3| ] T
current leads under normal climatic conditions is at
least 20 MOhm.

6) The thermometer is designed to operate under tenfold

exposure to the extreme temperatures of the operating

measurement range.

7) The mass of the thermometer is not more than 0.008 kg

Design: Q\

The sensitive element of the thermometer is a copper wire wound

on a special device and fixed on a fibreglass plate using a siliconevarnish.

Current leads are soldered to the ends of the sensing element, which

are sealed on top with a plate of fibreglass. 63
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Thermometer

Designation:

The TM 104 thermometer is designed to measure the surface temperature of pipelines with a diameter
of 14...200 mm. The diameter of the pipeline where the thermometer will be installed is specified

when the order is placed.

Key performance data:
1) Operating range of thermometer is from - 196 to +200 G;
2) Resistance of the sensor RO at 0 °C: TM 104 - 17 + 0.25 Ohm, TM 104 - 01 - 23 + 0.25 Ohm,
TM 104-02 - 30 £ 0.25 Ohm, TM 104-03 -53 £ 0.25 Ohm, TM 104-04 - 60+0.25 Ohm,
TM 104-05 - 100£0.25 Ohm;
3) The value of the error, °C in the temperature range from minus 196 °C to minus 50 °Cis 0.5, in the

temperature range from minus 50 °C to +200 °C is determined by the formula + % +80x103|t|),
0

where tis the absolute temperature value, for which
the error °Cis determined;

4) The thermal inertia index of the thermometer is 0.01 s max; e

5) The insulation resistance of the sensitive element of the _ °

thermometer relative to the current leads under normal cIimatieEE:-—-—-———-%—-—-ﬁv% —_—
conditions - 20 MOhm min. — 2

6) The thermometer is designed for operation in conditions & [ 7’”

of tenfold exposure to the extreme values of
the temperature of the measurement range.
7) The thermometer mass is 0.008 kg max

Design:

The sensor of the thermometer is a copper wire, wound on a special device
and fixed on the glass tissue plate with the silicone-organic lacquer.

Current leads are soldered to the ends of the sensor, which are sealed from
above with a glass tissue plate. 64
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Thermometer

Designation:
Thermometer TM 119 is designed to measure the temperature of low-boiling aggressive liquids
and gases.

Key performance data:

1) Operating range of thermometer is from -196 to +200 C;

2) Resistance of the sensor RO at 0 °C: TM 119 - 23+0.3 Ohm, TM 119-01 - 23+0.3 ohm,
TM 119-02 - 23+0.3 Ohm, TM 119-03 - 30£0.3 Ohm, TM 119-04 - 30£0.3 Ohm, TM 119-05 - 30+0.3 Ohm,
TM 119-06 - 53+0.3 Ohm TM 119-07 - 53+0.3 Ohm, TM 119-08 - 53+ 0.3 Ohm, TM 119-09 - 60£0.9 Ohm,
TM 119-10 - 60+£0.9 Ohm, TM 119-11 - 60£0.9 Ohm, TM 119-12 - 1000, 9 Ohm,
TM 119-13-100 £ 0.9 Ohm, TM 119-14 - 100 £ 0.9 Ohm;

3) The thermal inertia index of the thermometer in boiling water is 4 s max;

4) The thermometer is designed to work under following conditions:
the temperature in the operating environment changes from -196 ... +200 for ten cycles
under dynamic pressure up to 5 kg/cm?

5) The thermometer mass is 0.060 kg max e —

Design:

The sensitive element of the thermometer (copper wire), wound on

a copper frame, pre-coated with electrical insulating varnish. The frame

is inserted into the housing and pressed ensuring the contact of the frame

with the housing of the thermometer. -
Awire of sensitive element is connected to a cable using current \
leads made of copper wire.

The hermetic sealing of the thermometer is ensured by soldering
of the case with the rod, as well as by filling the interior of the housing. 65



TEMPERATURE
SENSORS

AEROSPACE
GLOBAL
TRADE

OTM 166 AGT

Thermometer

Designation:
The TM 166 thermometer is designed to measure the temperature of calm non-aggressive
non-conductive liquids and gases.

Key performance data:
1) Operating range of thermometer is from -196 to +200 G;
2) Resistance of the sensor RO at 0 °C: TM 166 - 23+0.3 Ohm,
T™M 166-01 - 30+0.3 Ohm, TM 166-02 - 53+0.3 Ohm, 15
T™M 166-03 - 60+0.9 Ohm, TM 166-04 - 100+0.9 Ohm; )
3) Thermal inertia index of thermometers at air speed
(5+0.5) m/1 is (5+1) s max;
4) The insulation resistance of the thermometer’s sensor d N we Z

635

21

Mi6<16 g
817011
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relative to the housing at the extreme values of the
working range temperature - 0.1 MOhm min.

5) The thermometer is designed to work under
following conditions:
at cyclic temperature changes in the working range
from -196...+200
under dynamic pressure up to 1.5 n/cm?.

6) The thermometer mass is 0.08 kg max

2HI2
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50010

Design:

The sensor of the thermometer is a copper wire, bifilarly wound in the

form of a flat tablet, it is glued to a thin stainless steel plate, which is mounted on
a frame to a block of press material, which, in turn,

is fixed to the thermometer housing..

The ends of the sensor are soldered to the current leads of the thermometer,
pressed into a block of heat-insulating material.

A cable is soldered to the current leads and the soldering area is sealed with
heat-resistant compound to secure the contact. 66
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Thermometer

Designation:
The TM 168 thermometer is designed to measure the temperature of calm non-aggressive
non-conductive liquids and gases.

Key performance data:
1) Operating range of thermometer is from -196 to +200 G;
2) Resistance of the sensor RO at 0 °C: TM 168 - 23+0.3 Ohm, TM 168-01 - 30+0.3 Ohm,
TM 168-02 - 53+0.3 Ohm, TM 168-03 - 60+0.9 Ohm, TM 168-04 - 100+0.9 Ohm;
3) Thermal inertia index of thermometers at air speed (5+0.5) m/1 is (5+1) s max;
4) The insulation resistance of the thermometer’s sensor relative to the housing at the extreme
values of the working range temperature - 0.1 MOhm min.
5) The thermometer is designed to work under following conditions:
at cyclic temperature changes in the working range from -196...+200
under dynamic pressure up to 1.5 n/cm?.
6) The thermometer mass is 0.020 kg max
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Design:

The sensor of the thermometer is a copper wire, bifilarly wound in the form of a

flat tablet, it is glued to a thin stainless steel plate, which is mounted on a frame

to a block of press material, which, in turn,

is fixed to the thermometer housing,. .
The ends of the sensor are soldered to the current leads of the thermometer, %\o
pressed into a block of heat-insulating material.

A cable is soldered to the current leads and the soldering area is sealed with

heat-resistant compound to secure the contact. 67



AEROSPACE
GLOBAL
TRADE

0 TM 222 AGT

Thermometer

Designation:
The TM 222 thermometer is designed to measure the neutral gaseous medium.

Key performance data:

1) Measured temperature range - TM 222 - from 0 to +50 C,

TM 222-01 - from +15 to +25; A

2) Resistance of the sensor RO at 0 °C: T meseomrras
TM 222 - 100£0.45 Ohm, TM 221-01 - 200+0.8 Ohm;

3) Insulation resistance of the thermometer’s sensitive
element relative to the housing - 20 MOhm min - in
normal climatic conditions, 1 MOhm - under high = - \
humidity conditions, 5 MOhm - at the extreme values e
of the measured temperature;

4) The thermometer is designed to work under
following conditions:
influence of helium-air medium with the geium H—OD
content up to 5% at the pressure J

of 0.5-10° Pa during 40 hours. s '

pressure decrease to 4-10* Pa at the rate of 2-10° Pa/s

exposure to reduced pressure of 1.33 - 10 Pa during 2160 hours

5) The thermometer mass is 0.0015 kg max
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Design:

The sensor of the thermometer is a copper wire, wound on a special device
and fixed on the cital plate with the silicone-organic lacquer

SENSORS The sensing element is soldered to the contact pads, to which the
thermometer current leads are also soldered. 68

TEMPERATURE
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Thermometer

Designation:

The TM 221 thermometer is designed to measure the temperature of metal and optical flat surfaces, metal
surfaces with a radius of double curvature (R >6. R,>30) as well as cylindrical and conical surfaces with radius of
curvature R>20 mm.

Key performance data:
1) Measured temperature range -TM 221, TM 221-01 - from -50 to +200 C,
TM 221-02, TM 221-03 - from +15 to +25;

2) Resistance of the sensor R at 0 °C: TM 221 - 100+0.45 Ohm, TM 221-01 - 53+0.45 Ohm,
TM 221-02 - 200£0.8 Ohm, TM 221-03 - 200+0.8 Ohm;

3) Insulation resistance of the thermometer’s sensitive element relative to the surface on which
it is mounted, 20 MOhm min - in normal climatic conditions, 1 MOhm - under high humidity conditions,
5 MOhm - at the extreme values of the measured temperature;

4) The thermometer is designed to work under T
following conditions: “
influence of helium-air medium with the geium content . o B
up to 5% at the pressure of 0.5-10° Pa during 40 hours.
pressure decrease to 4-10* Pa at the rate of 2-10° Pa/s » w0
exposure to reduced pressure of 1.33-10* Pa
during 2160 hours

5) The thermometer mass is 0.001 kg max
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Design: =
The sensor of the thermometer is a copper wire, wound on a special device \
and fixed on the cital plate with the silicone-organic lacquer

The sensing element is soldered to the contact pads, to which the
thermometer current leads are also soldered. 69
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Thermometer

Designation:

The TM 232 thermometer is designed to measure the temperature of metal flat surfaces, pipeline surfaces with a
diameter of 14...18 mm and above, as well as surfaces with a double curvature radius (R1>6. R2>30) and spherical
surfaces with a diameter of 20 mm or more.

Key performance data:
1) Range of measured temperature - from -130 to +200 C;
2) Thermometer resistance RO at 0 °C: TM 232 - 100+£0.9 Ohm, TM 232 - 01 - 53+0.3 Ohm;
3) Insulation resistance of the sensitive element of the thermometer relative to the surface is
at least 20 MOhm - in normal climatic conditions, 1 MOhm - in conditions of exposure to high humidity,
5 MOhm - at temperatures from -50 to +65 ° C, 0.1 MOhm - at extreme values working temperatures;
4) The thermometer is designed to operate under conditions of exposure to temperature cycles
from -100 to +200 °C with a period of 80 minutes or more for 3500 hours,
from -130 to +170 °C for 33000 hours.
5) The mass of the thermometer is not more than 0.0015 kg
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Design:

The sensitive element of the thermometer is a copper wire wound in the form of
a spiral and fixed on a plate of press material using a silicone varnish

The current leads of the thermometer are soldered to the sensitive element. 70
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Thermometer

Designation:
The TP 018 thermometer is designed to measure the surface temperature.

Key performance data:

1) The operational measuring range thermometer TP 018 is from -215 to +300 C, TP 018-01, TP 018-02,
TP 018-03, TP 018-04, TP 018-05, TP 018-06 - from -260 to +300 C;

2) Resistance of the thermometer RO at 0 °C; TP 018 - 154+0.25 Ohm, TP 018-01 - 25+0.25 Ohm,

TP 018-02 - 34+0.25 Ohm, TP 018-03 - 46+0.15 Ohm, TP 018-04 - 60+0.25 Ohm,
TP 018-05 - 100£0.15 Ohm, TP 018-06 - 500+1.0 Ohm;

3) The error value, °C in the temperature range from minus 260 °C to minus 240 °C is determined by
the formula +(1,4+0,13|t|-240), in the temperature range from minus 240 °C to minus 230 °Cis
determined by the formula £(0,9+0,05 | t|-230), in the temperature range from minus 230 °C to
minus 200 °C is determined by the formula +(0,6+0,01 | t|-200),
in the temperature range from minus 200 °Cto 0 °Cis

determined by the formula wenturenies
+ (2?—2+ 2,2x 1072 t]),in the temperature range . \ ] — e
from 0 °C to +300 °C is determined by the formula — 2

+ (;—5+ 4,0x 102 |t|), where tis the absolute temperature

value for which the error is determined, °G;
4) The thermal inertia index is 0.01 s max; A
5) The thermometer is designed for operation in conditions of tenfold exposure

to the extreme values of the temperature of the measurement range.
6) The thermometer mass is 0.008 kg max

Design:

The sensor of the thermometer is a platinum wire, wound on a special device
and fixed on the glass tissue plate with the silicone-organic lacquer.
SENSORS Current leads are soldered to the ends of the sensor, which are sealed from
above with a glass tissue plate. 71
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Thermometer

Designation:
The TP 025 thermometer is designed to measure the surface temperature.

Key performance data:

1) Operating range of thermometer is from -260 to +300 C;

2) Resistance of the thermometer R  at 0 °C: 34+0.25 Ohm,

3) The error value, °C in the temperature range from minus 260 °C to minus 240 °C is determined by the
formula £(1,4+0,13|t|-240), in the temperature range from minus 240 °C to minus 230 °C is determined
by the formula +(0,9+0,05|t|-230), in the temperature range from minus 230 °C to minus 200 °C is
determined by the formula £(0,6+0,01|t|-200), in the temperature 8
range from minus 200 °C to 0 °C is determined by the formula

+ (2?—5+ 2,2x 1072 |t|) in the temperature range from 0 °C

to +3(())O °Cis determined by the formula

+ (2?—5+ 4,0x 103 |t|),where tis the absolute temperature value

for which the error is determined, °G;
4) The thermal inertia index is 0.01 s max; A —
5) The thermometer is designed for operation in conditions of 005 H6 HIIZ TOCT 2170-73

80
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tenfold exposure to the extreme values of the temperature
of the measurement range.

5

6) The thermometer mass is 0.008 kg max =

Design:

The sensor of the thermometer is a platinum wire, wound on a special device
and fixed on the glass tissue plate with the silicone-organic lacquer.

Current leads are soldered to the ends of the sensor, which are sealed from
above with a glass tissue plate. 72
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Thermometer

Designation:
The TP 033 thermometer is designed to measure the temperature of flat surfaces.

Key performance data:

1) Operating range of thermometer is from -50 to +1000 G;

2) The thermometer resistance R  at the temperature 0 °C: TP 033 - 12+0.25 Ohm, TP 033-01 - 15+0.25
Ohm, TP 033-02 - 25+0.25 Ohm, TP 033-03 - 341£0.25 Ohm;

3)Thevalue + (2?—5+ 2,2 x 102 |t])of the error, °Cin the temperature range from minus 50 °Cto 0 °C
is determined by the formula 4 (£+ 2,210 |t|in the temperature
range from 0 °C to +650 °C is determfhed by the formula 4 (2?_5+ 4,0x 103 |¥yhere tis the absolute
value of the temperature, for which the error °C is determined, in the temperature range
from +650 °Cto +1000 °C- £3 °C;

4) The thermal inertia index is 0.01 s max; e i .

5) The insulation resistance of the sensitive element ; . /o
of thermometers relative to the current leads A :@ ——
under normal climatic conditions - 20 MOhm min; — 2 e

6) The thermometer is designed for operation in 5 e
conditions of tenfold exposure to the extreme & w

values of the temperature of the measurement range.
7) The thermometer mass is 0.01 kg max

Design:

The sensitive element of the thermometer is a platinum wire, wound

on a special device and fixed on a plate with heat-resistant enamel.

Platinum current leads are soldered to the ends of the sensitive element and
soldered to the thermometer cable. 73
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Thermometer

Designation:

The TP 041 thermometer is designed to measure the temperature of pipelines with a diameter
of 14...200 mm. The diameter of the pipeline where the thermometer will be installed is specified
when the order is placed.

Key performance data:

1) Operating range of thermometer is from -50 to +1000 G;

2) The thermometer resistance RO at the temperature 0 °C: TP 041 - 12+0.25 Ohm, TP 041-01 - 15+0.25
Ohm, TP 041-02 - 25£0.25 Ohm, TP 041-03 - 34+0.25 Ohm;

3)Thevalue + (2?_5+ 2,2 x 1073 |t|)of the error, °Cin the temperature range from minus 50 °Cto 0 °C
is determined by the formula 4 (154 225103 |t [ij the temperature
range from 0 °C to +650 °C is determfhed by the formula 4 (2?_5+ 4,0x 10 |Where tis the absolute
value of the temperature, for which the error °C is determined, in the temperature range

from +650 °C to +1000 °C - £3 °C;

4) The thermal inertia index is 0.01 s max; soon E*I

5) The insulation resistance of the sensitive element . — -
of thermometers relative to the current leads l B
under normal climatic conditions - 20 MOhm min; - w |

6) The thermometer is designed for operation in & &
conditions of tenfold exposure to the extreme 5

values of the temperature of the measurement range.
7) The thermometer mass is 0.01 kg max

Design:

The sensitive element of the thermometer is a platinum wire, wound

on a special device and fixed on a plate with heat-resistant enamel.

Platinum current leads are soldered to the ends of the sensitive element and
soldered to the thermometer cable. 74
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Thermometer

Designation:
The TP 062 thermometer is a resistance thermometer. It is designed to measure the temperature of non-aggressive
and aggressive liquids and gases, as well as the “Vinyl” product.

Key performance data:

1) Operating range of thermometer is from -260 to +300 C;

2) Resistance of the sensor RO at 0 °C: TP 062 - 25+0.25 Ohm, TP 062-01 - 25+0.25 Ohm, TP 062-02 - 25+0.25 Ohm,
TP 062 - 03 - 34+£0.25 Ohm, TP 062 - 04 - 34+0.25 Ohm, TP 062-05 - 344£0.25 Ohm, TP 062-06 - 46+0.15 Ohm,
TP 062-07 - 46+0.15 Ohm, TP 062-08 - 46 £0.15 Ohm, TP 062-09 - 60+0.25 Ohm, TP 062-10 - 60+0.25 Ohm,

TP 062-11 - 60+£0.25 Ohm, TP 062-12 - 100+0 .15 Ohm, TP 062-13 - 100 £ 0.15 Ohm, TP 062-14 - 100 £ 0.15 Ohm;

3) The error value, °C in the temperature range from minus 260 °C to minus 240 °C is determined by the
formula £(1,4+0,13|t|-240), in the temperature range from minus 240 °C to minus 230 °C is determined by
the formula £(0,9+0,05 | t|-230), in the temperature range from minus 230 °C to minus 200 °C is determined by

the formula £(0,6+0,01 | t|-200), in the temperature range e
from minus 200 °Cto 0 °C is determined by the formula e " Lo
1 5 - === £E =
£(5—+22x1072t]), L lTE -
i Y ====z=2 - L7 =
in the temperature range from 0 °C to +300 °C e=====1 j— N
is determined by the formula  — .
+( 2?—5+ 4,0 x 103 |t]), where tis the absolute temperature value for which the error is determined, °C;

0

4) The thermal inertia index in boiling water is 1 s max;
5) Insulation resistance of the thermometer sensor relative to the housing in normal climatic conditions 20 MOhm min.
6) The thermometer is designed to work under following exposure conditions:

ten temperature cycles from -260 to +300 °C;

pressure294:105 Pa;

relative air humidity up to 98% and temperature up to 35 °C;

dynamic head up to 5 kg/cm?
7) The thermometer mass is 0.06 kg max

Design:
The thermometer sensor is a platinum wire wound in the form of a flat tablet and ‘
TEMPERATURE glued to the thermometer body stand with heat-resistant glue. ON\
SENSORS The ends of the sensor are soldered to the thermometer leads. The top of the sensor X

is covered by a steel disc, which is soldered along the contour to the housing column.
The copper cable is soldered to the current leads. 75
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Thermometer

Designation:
The TP 073 thermometer is a resistance thermometer with an open sensor. It is designed to measure the temperature
of non-aggressive and neutral liquids and gases, as well as the “Vinyl” product.

Key performance data:

1) Operating range of thermometer is from -260 to +250 C;

2) Resistance of the sensor RO at 0 °C: TP 073 - 25+0.25 Ohm, TP 073-01 - 25+0.25 Ohm, TP 073-02 - 25+0.25 Ohm,
TP 073 -03 - 34£0.25 Ohm, TP 073 - 04 - 34+0.25 Ohm, TP 073-05 - 34+0.25 Ohm, TP 073-06 - 46+0.15 Ohm,
TP 073-07 - 46+0.15 Ohm, TP 073-08 - 46 +0.15 Ohm, TP 073-09 - 60+0.25 Ohm, TP 073-10 - 60£0.25 Ohm,

TP 073-11 - 60£0.25 Ohm, TP 073-12 - 100+0.15 Ohm, TP 073-13- 100 + 0.15 Ohm, TP 073-14 - 100 £ 0.15 Ohm;

3) The error value, °C in the temperature range from minus 260 °C to minus 240 °C is determined by
the formula £(1,4+0,13|t|-240), in the temperature range from minus 240 °C to minus 230 °C is determined by
the formula £(0,9+0,05|t|-230), in the temperature range from minus 230 °C to minus 200 °C is determined by
the formula £(0,6+0,01 | t|-200), in the temperature range from minus 200 °Cto 0 °C
is determined by the formula

+ (2?—5+ 2,2 x 103 |t|), inthe temperature range o, W ﬂj y
from O0 °Cto +250 °Cis determined by the formula R - 1ﬁA .
+ (2?—5+ 4,0x 103 |t]), where tis the absolute temperature e o === o]
value for which the error is determined, °G; o s -
4) The thermal inertia index in boiling water is 0.3 s max; ) \HM_ )

5) Insulation resistance of the thermometer sensor relative to the housing in normal
climatic conditions 20 MOhm min.
6) The thermometer is designed to work under following exposure conditions:
ten temperature cycles from -260 to +250 °C in the sensor zone;
pressure294-105 Pa;
relative air humidity up to 98% and temperature up to 35 °C;
dynamic head up to 5 kg/cm?
7) The thermometer mass is 0.06 kg max

Design:

The thermometer sensor is a platinum wire wound in the form of a flat tablet and glued
to the thermometer body stand with heat-resistant glue.

The ends of the sensor are soldered to the current leads of the thermometer, pressed
into a cone of heat-insulating material. The cable is soldered to the current leads.

The cable is fastened to the body with a nut, which is locked after installation. 76
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Thermometer

Designation:
The TI1 085 thermometer is designed to measure the temperature of low-boiling and aggressive
liquids and gases.

Mx1-6H
(224
A

Key performance data:
1) Working range of thermometer measurement from -260 to +300 °C;
2) Resistance of the sensing element RO at 0 °C: T 085 - 25+0.25 Ohm,
T 085-01 - 25+£0.25 Ohm, Tl 085-02 - 25+0.25 Ohm, TI1 085 - 03 - 34+0.25 Ohm,
TN 085 - 04 - 34+0.25 Ohm, TI1 085 - 05 - 34+0.25 Ohm,
T 085-06 - 46+0.15 Ohm, Tl 085-07 - 46+0.15 Ohm, Tl 085-08 - 46+0.15 Ohm,
T 085-09 - 60+0.25 Ohm, T 085-10 - 60+0.25 Ohm, T 085-11 - 60£0.25 Ohm,
TN 085-12 - 100+0.15 Ohm, T 085-13 - 100£0.15 Ohm, Tl 085-14 - 100£0.15 Ohm;
3) The index of thermal inertia in boiling water is not more than 4 s,
4) The thermometer is designed to work under the following conditions:
when the temperature changes in the operating range from -260...+300
during one cycle
when exposed to dynamic pressure up to 5 kg/cm?
5) The mass of the thermometer is not more than 0.06 kg
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Design:
The sensitive element of the thermometer (platinum wire) wound on a copper
frame, pre-coated with electrical insulating varnish. The frame is inserted into
the body and compressed, which achieves mechanical contact between the
frame and the thermometer body.
The wire of the sensing element is connected to the cable by means
TEMPERATURE of current leads made of silver wire.
SENSORS Sealing of the thermometer is ensured by welding of the housing h
with the rod, as well as by filling the internal cavity of the housing. 77
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Thermometer

Designation:
The TP 110 thermometer is designed to measure the surface temperature of pipelines with a diameter of 14...200 mm. The
diameter of the pipeline where the thermometer will be installed is specified when the order is placed.

I/
Key performance data:

1) Operating measurement range of the thermometer TP 110, TP 110-06 from -215 to +300 C, |
TP 110-01, TP 110-02, TP 110-03, TP 110-04, TP 110-05, TP 110-07, TP 110-08, TP 110-09, TP 110-10, ¢
TP 110-11 from -260 to +300 C;

2) Resistance of the thermometer RO at 0 °C: TP 110, TP 110-06 - 15+0.25 Ohm, TP 110-01,

TP 110-07 - 25£0.25 Ohm, TP 110-02, TP 110-08 - 344£0.25 Ohm, TP 110-03, :
TP 110-09 - 46+0.15 Ohm, TP 110-04, TP 110-10 - 60+0.25 Ohm, TP 110-05, TP 110-11 - 1004£0.15 Ohm;

3) The error value, °Cin the temperature range from minus 260 °C to minus 240 °C is determined by
the formula +(1,4+0,13]|t|-240), in the temperature range from minus 240 °C to minus 230 °C
is determined by the formula +(0,9+0,05 | t|-230), in the temperature range from minus 230 °C
to minus 200 °C is determined by the formula +(0,6+0,01 | t|-200), in the temperature range

from minus 200 °Cto 0 °Cis determined by the formula (2?_5 +22x103|t|), o

II
Il
|

0
in the temperature range from 0 °C to +300 °C is determined by the formula + (2?—5+ 4,0x103|t]),

where tis the absolute temperature value for which the error is determined, °C; °
4) The thermal inertia index is 0.01 s max;

rvaungugh

5) The thermometer is designed for operation in conditions of tenfold exposure to the extreme values of the Fﬁ] i

temperature of the measurement range.
6) The thermometer mass is 0.008 kg max

Design:

The sensor of the thermometer is a platinum wire, wound on a special device
and fixed on the glass tissue plate with the silicone-organic lacquer.

Current leads are soldered to the ends of the sensor, which are sealed from
above with a glass tissue plate. 78
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Thermometer

Designation:
The TP 165 thermometer is a resistance thermometer with an open sensor. It is designed to measure
the temperature of calm non-aggressive, non-conductive liquids and gases.

Key performance data:

1) Operating range of thermometer is from -260 to +300 C;

2) Resistance of the sensor RO at 0 °C: TP 165 - 25+0.25 Ohm, TP 165-01 - 34+0.25 Ohm, TP 165-02 - 46+0.15 Ohm,
TP 165-03 - 60+0.25 Ohm, TP 165-04 - 100+0.15 Ohm;

3) The error value, °C in the temperature range from minus 260 °C to minus 240 °C is determined by
the formula +(1,4+0,13|t|-240), in the temperature range from minus 240 °C to minus 230 °C is determined by
the formula +(0,9+0,05|t|-230), in the temperature range from minus 230 °C to minus 200 °C is determined by
the formula +(0,6+0,01 | t|-200), in the temperature range from

minus 200 °C to 0 °C is determined by the formula 515
253 A

LN

43:005 601"

+ (2?_5_,_ 2,2 x 1073 [t|), in the temperature range from 0 °C

o1
[
[
[
|
|
|
|
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8204

to +30D °Cis determined by the formula (ﬁ+ 40x10% |t])

#19:02

where tis the absolute temperature value for Wﬁi&h the ‘ =
error is determined, °G; #

500:10

speed (5£0.5)m/1is 5s max;
5) Insulation resistance of the thermometer sensor relative to the
housing at the extreme temperature values - 0.1 MOhm min.
6) The thermometer is designed to work under following exposure conditions:
ten temperature cycles from -260 to +300 °C
relative air humidity up to 98% and temperature up to 35 °C;
Pressure 196-105 Pa;
dynamic pressure up to 1.5-104 N/m?
7) The thermometer mass is 0.08 kg max

4) Thermal inertia index of thermometers at air l

Design:

The sensor of the thermometer is a platinum wire, wound bifilarly in the form of a flat
tablet, glued to a thin stainless steel plate, which is fixed on the frame to the block of
TEMPERATURE thermal insulation material, which in turn is fixed to the thermometer housing.

The ends of the sensor are soldered to the thermometer leads, which are pressed into
SENSORS the block. A cable is soldered to the current leads and the soldering area is sealed

with heat-resistant compound to secure the contact. 79
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Thermometer

Mpu3HaueHHs:
The TP 175 thermometer is a resistance thermometer with an open sensor. It is designed to
measure the temperature of calm non-aggressive, non-conductive liquids and gases.

Key performance data::

1) Operating range of thermometer is from -260 to +300 C;

2) Resistance of the sensor RO at 0 °C: TP 175 - 25+0.25 Ohm, TP 175-01 - 34+0.25 Ohm,

TP 175-02 - 4640.15 Ohm, TP 175-03 - 60+0.25 Ohm, TP 175-04 - 100+0.15 Ohm;

3) The error value, °Cin the temperature range from minus 260 °C to minus 240 °C is determined
by the formula +(1,4+0,13 | t|-240), in the temperature range from minus 240 °C to minus 230 °C
is determined by the formula £(0,9+0,05 | t|-230), in the temperature range from minus 230 °C
to minus 200 °C is determined by the formula £(0,6+0,01 | t|-200), in the temperature range from

minus 200 °C to 0 °C is determined by the formula 4 (2?_54, 22x102t])

in the temperature range from 0 °C to +300 °C is determined by the formula + (2?—5+ 4,0x103|t|),
0

where tis the absolute temperature value for which the error is determined, °C;
4) Thermal inertia index of thermometers at air speed (5+0.5) m/1 is 6.4 s max;
5) Insulation resistance of the thermometer sensor relative to the housing at the extreme
temperature values - 0.1 MOhm min.
6) The thermometer is designed to work under following exposure conditions:
ten temperature cycles from -260 to +300 °C
relative air humidity up to 98% and temperature up to 35 °C;
dynamic pressure up to 1.5-104 N/m?
7) The thermometer mass is 0.02 kg max

Design:

The sensor of the thermometer is a platinum wire, wound bifilarly in the form
of a flat tablet, glued to a thin stainless steel plate, which is fixed on the frame
to the block of thermal insulation material, which in turn is fixed to the
thermometer housing. 80




TEMPERATURE
SENSORS

AEROSPACE
GLOBAL
TRADE

O TN 203 AGT

Thermometer

Designation:
Thermometer TP 203 is designed to measure the temperature of vinyl, oxide,
energen and their vapors, PMS-1.5 liquid.

#16.2011

Key performance data:

~ Mibx1-6g

1) The measured temperature range is from 13 to 453K;

2) Resistance of the thermometer RO at 0 °C: TP 203 - 100+0.15 Ohm, TP 203-01 - 100+0.15 Ohm,
TP 203-02 - 100£0.15 Ohm, TP 203-03 - 500+1.0 Ohm, TP 203-04 - 500+1.0 Ohm,
TP 203-05 - 500+1.0 Ohm;

17

a

=

3) Calibration accuracy of thermometers in the range from 13 to 273.15Kis £ 0.1 K, : ‘ I
in the rest of the range - + 0.9 K; _ 3
4) Insulation resistance of the electrical circuit of the thermometer relative to the housing under 2R

normal conditions is 20 MOhm min, at a relative humidity of 98% and a temperature
of 35°C-1 MOhm min;
5) The thermometer is designed to work under following conditions:
cyclic temperature change from minus -50 to +50°C;
relative air humidity up to 98% and temperature up to 35 °C;
liquid or gas flow with a dynamic head not exceeding 5 kg/cm?
6) The mass of the thermometer TP 203, TP 203-03 - 0.058 kg, TP 203-01, TP 203-04 - 0.063 kg,
TP 203-02, TP 203-05 - 0.074 kg

%
Design: (

The thermometer has an open sensitive element made of platinum wire
wound bifilarly in the form of a spiral, glued to the end plane of the housing.
The thermometers are sealed with an insert made of fiberglass. 81
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Thermometer

Designation:
Thermometer TN 227 is designed to measure the temperature of cryogenic liquids (vinyl, oxide, energen),
mixtures of their vapours with helium and air.

Key performance data:

1) Range of measured temperatures from 13 to 473K;

2) Thermometer resistance RO at 0 °C: TI1 227 - 25+0.25 Ohm, Tl 227-01 - 46+0.25 Ohm,
TM 227-02 - 100+0.25 Ohm, TM 227-03 - 500+1.0 Ohm;

3) The error value, Kin the temperature range from 13.15 Kto 33.15 Kis determined by the formula
+(1,4+0,13(33,15-T)), in the temperature range from 33.15 Kto 43.15 Kis determined by the formula
+(0,9 +0,05(0,05(43,15-T)), in the temperature range from 43.15 Kto 73,15 is determined by the formula
+(0,6 +0,01(0,05(73,15-T)), in the temperature range from 73.15 K to 273.15 Kis determined by the formula

+ 2?_5 +2,2 x 103(273,15 - T)), in the temperature range from 273.15 Kto 923.15 Kis determined by

the formula + 15 +4,0% 103(T - 273,1 5))yvhere T is the temperature value for which the error is determined, K;

4) Insulation resistanc® of the sensitive element of the thermometer relative to
the case under normal conditions is not less than 20 MOhm;
5) Index of thermal inertia of thermometers in boiling
vinyl - not more than 0.5 s, in boiling oxide and ‘
energen - not more than 3s; .
6) The thermometer is designed to work in the
following conditions:
relative air humidity up to 98% and temperature up to 35 °C; T
7) Mass of thermometer TN 227 - 0.009 kg, T 227-01 - 0.0095 kg, Tl 227-02 - 0:01C
TM 227-02 -0,010, TM 227-03 - 0,0105 kr.

|
r\‘m

Design:

The sensitive element (platinum wire) is bifilar wound on a steel tube (previously coated with
insulating varnish), which is mounted on the thermometer body. The winding of the sensitive
element is covered with insulating varnish.

The current leads are soldered to the sensitive element of the thermometer, the soldering
points are covered with insulating varnish.

The sensitive element of the thermometer is protected from mechanical damage by a
perforated casing mounted on the thermometer body 82
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Thermometer

Designation:
The Tl 251 thermometer is designed to measure the temperature of flat surfaces.

Key performance data:
1) Operating range of thermometer Tl 251, T 251-01 from -260 to +300 °C, Tl 251-02 from -260 to +50 °C;
2) Thermometer resistance RO at 0 °C: TI1 251 - 46+0.15 Ohm, TI1 251-01 - 100+0.15 Ohm,
TM 251-02, - 500+1.0 Ohm;
3) Error value, °Cin the temperature range from minus 260 °C to minus 240 °C is determined by
the formula +(1,4 + 0,13 |t|-240), in the temperature range from minus 240 °C to minus 230 °C is determined by
the formula (0,9 + 0,05 |t|-240), in the temperature range from minus 200 °C is determined by
the formula +(0,6 + 0,01 | t|-200) in the temperature range from minus 200 °C to 0 °C is determined by

theformula 4 15 455410 |t|)in the temperature range from 0 °C to +300 °Cis
determined by the¥ormula + a5 +4,0x 103t| 3’C; where t is the absolute value of the

temperature for which the error is determined, °C;
4) The thermometer is designed to operate under reduced pressure of 1.3-107° Pa.
5) The mass of the thermometer is not more than 0.004 kg

Slerma X1BHIOT-H-HT-2-0 Tnerierm wbcmbumenshsd

\ (ast—
11 77 T
8 === 1

i A4
Design: - -
The sensitive element of the thermometer is a platinum wire wound on
a special device and fixed on a substrate made of press material.
The sensitive element is welded to the current leads of the thermometer,
which are rigidly fixed to the frame. \
The frame of the thermometer consists of two parts: a substrate made of press material for ‘\ﬂ\

fastening the sensitive element, leads and a metal frame for
mounting the thermometer on the product. 83
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Thermometer

Designation:
The T 198 thermometer is designed to measure the temperature of vinyl, oxide, energen and their
vapours, NMMC-1,5 liquid.

Key performance data:
1) Range of measured temperatures from 13 to 453K;
2) Thermometer resistance RO at 0 °C: TI'1 198 - 100+0.15 Ohm, TI'1 198-01 - 100+0.15 Ohm,
T 198-02 - 100£0.15 Ohm, T 198-03 - 500+1.0 Ohm, TI 198-04 - 500+1.0 Ohm, T 198-05 - 500+1.0 Ohm,
T 198-06 - 17+0.25 Ohm, TI1 198-07 - 25+0.25 Ohm, T 198-08 - 34+0.25 Ohm, TI1 198-09 - 460.15 Ohm,
T 198-10 - 53+0.15 Ohm, TI 198-11 - 60+0.25 Ohm, T 198-12 - 100+0.15 Ohm, T 198-13 - 100+0.15 Ohm,
T 198-14 - 100£0.15 Ohm, T 198-15 - 500+1.0 Ohm, TIT 198-16 - 500+1.0 Ohm, T 198-17 - 500+1.0 Ohm
3) Accuracy of calibration of thermometers in the range from

Lmane 12X8H10T

13t0273.15K-+0.1 K, inthe rest of therange -+ 0.9 K; T

5/9] 7 A

4) Insulation resistance of the electrical circuit of the thermometer relative EE% g —
to the case under normal conditions is not less than 20 MOhm, at a & Ll e e e
relative humidity of 98% and a temperature of 35 °C, not less than 1 MOhm; P o

5) The thermometer is designed to work in the following conditions:

cyclic changes in ambient temperature from -50 to +50;
relative air humidity up to 98% and temperature up to 35 °C;
liquid or gas flow with a dynamic head not exceeding 5 kg/cm2

6) Mass of thermometer T 198, Tl 198-03, T 198-12, T 198-15 - 0.058 kg,
T 198-01, T 198-04, T 198-13, TI1 198-16 - 0.063 kg, TI1 198-02,
T 198-05, TI 198-06, T 198-07, TI1 198-08, T 198-09, TI1 198-10,
Tr198-11, TN 198-14, TN 198-17 - 0.074 kg

Design:
TEMPERATURE The thermometer has a closed sensitive element - an element made of platinum
SENSORS wire wound bifilarly in the form of a spiral, glued to the end plane

of the housing and closed by a disk welded to the housing. 84



AEROSPACE
GLOBAL
TRADE

O TT 135 AGT

Thermometer

Designation:
Thermometer TT 135 is designed to measure the temperature of non-aggressive,
oxidizing (oxide) and aggressive liquids and gases.

Key performance data:

1) The range of measured temperatures is from 223.15 ... 1473.15K;

2) Electrical resistance of the thermometer (1.8+0.4) Ohm;

3) Rated static characteristic complies with GOST 3044-94,

4) Insulation resistance between the electrodes and the housing is at
least 3 MQ under normal conditions;

5) The thermometer is designed to work in the following conditions:
at working medium pressure up to 600 kg/cm?;
with dynamic head up to 4 kg/cm?

6) The weight of the sensor is not more than 0.3 kg.
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Design:
There is a thermometer inside with an open sensitive elementwhich is athermocouple, the
thermoelectrodes of which are welded into a twist in a shielding gas.

The thermometer is sealed by an insert which made of flint in the form of
TEMPERATURE a truncated cone with electrodes pressed into it.
SENSORS The thermometer cable is shielded with a braid and ends with
a 2RM14KPN4Sh1V1 plug. 85
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O TT 243 AGT

Thermometer

Designation:
Thermoelectric thermometer TT 243 is designed to measure the temperature of flat surfaces and surfaces

with a curvature radius of 5 mm and above, structural elements made of different grades of steel, aluminum alloys, titanium,
nonmetallic materials.

Key performance data:
1) The operating temperature range of the thermoelectric thermometer is from -200 to +1000 °C;

2) The resistance of the electrical circuit of the thermometer: TT 243 - 16.8 Ohm,
TT 243-01 -20.3 Ohm, TT 243-0.2 - 24.1 Ohm, TT 243-03 - 27.7 Ohm, TT 243-04 - 17.2 Ohm,
TT 243-05 - 20.8 Ohm, TT 243-06 - 24.5 Ohm, TT 243-07 - 28.1 Ohm, TT 243-08 - 70.6 Ohm,
TT 243-09 - 10.6 Ohm, TT 243-10-10.2 Ohm;

3) Rated static characteristic corresponds to GOST 3044-94,

4) Sensor mass is 0.055 kg max.
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Design:
The sensing element of the thermoelectric thermometer is a thermocouple with chromel

and alumel thermoelectrodes, diameter 0.16 mm, based on KTMS thermocouple cable,
diameter of the sheath is 0.7 mm. Working junction of the thermocouple is soldered
together with metal sheath of KTMS cable.
Current leads of chromel and alumel thermocouple wires of 0.5 mm diameter

86

are soldered to the thermocouple ends.
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O TT 249 AGT

Thermometer

Designation:
The thermoelectric thermometer TT 249 is designed to control the temperature of gas in pipelines while
producing a signal to the emergency protection system.

Key performance data:
1) The operating temperature range of the thermoelectric thermometer is from -200 to +850 °C;
2) The resistance of the electrical circuit of each sensitive element in normal climatic conditions TT 249, TT 249-01,
TT 249-02, TT 249-03, TT 249-04, TT 249-05, TT 249-06, TT 249-07, TT 249-08, TT 249-09 - 2 Ohm, TT 249-10 - 30 Ohm;
3) Rated static characteristic corresponds to GOST 3044-94,
4) The thermal inertia index in boiling water is 0.4 s max;
5) The thermoelectric thermometer is designed to work in exposure to:
dynamic head 1 MPg;
pressure of gaseous oxide 60 MPa, gaseous vinyl 30 MPa;
relative air humidity up to 98% and temperature up to 35 °C;
6) Sensor mass is 0.340 kg max.
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Design:

The sensing element of the thermoelectric thermometer is a thermocouple with chromel
and alumel thermoelectrodes, diameter 0.16 mm, based on KTMS thermocouple cable,
diameter of the sheath is 0.7 mm.

The operating junction of the thermocouple has electrical and thermal contact

with the metal sheath of the KTMS cable.

Current leads of chromel and alumel thermocouple wires of 0.5 mm diameter \
are soldered to the thermocouple ends. 87
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Thermometer

Designation:
The TE 253 thermometer is designed to measure the temperature of gas flows.

Key performance data:
1) The measured temperature range of the thermometer is from -50 to +1000 °C;
2) The electrical resistance of the thermometer is 8 Ohm max;
3) Rated static characteristic corresponds to GOST 3044-94,
4) The thermal inertia index is 0.4 s max;
5) The thermometer is designed to work in exposure to:
dynamic head 1.5 MPa;
ambient pressure from the side of the thermometer 80 MPa, and from the side of the cable 4.5 MPga;
6) Sensor mass is 0.200 kg max.
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Design:

As a sensitive element of the thermometer, a thermocouple with chromel and

alumel thermoelectrodes with a diameter of 0.5 mm is used.

The thermometer is sealed by soldering the thermocouple together with the thermometer

housing in a protective gas environment.
The thermometer cable consists of chromel and alumel thermocouple wires with ®_,
a diameter of 0.5 mm, insulated from each other and placed in a steel sheath.
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Thermometer

Designation:
The thermometer TT 257 is designed to control the temperature of gas while producing a signal to the
emergency protection system.

Key performance data:

1) The measured temperature range of the thermometer is from -200 to +1100 °C;

2) The electrical resistance of the sensitive element is 9 Ohm max;

3) Rated static characteristic corresponds to GOST 3044-94,

4) The thermal inertia index is 0.25 s max;

5) The thermometer is hermetic at a pressure of a controlled environment of 60 MPa;
6) Sensor mass is 0.13 kg max.
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Design:

Thermocouples based on a thermocouple cable KTMS with a sheath diameter
of 0.7 mm with thermoelectrodes made of chromel and alumel alloys with

a diameter of 0.16 mm are used as sensitive elements of the thermometer.
The thermometer cable consists of chromel and alumel alloy thermocouple
wires with a diameter of 0.5 mm, insulated from each other and screened
with a stainless steel braid.
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O TT 142 AGT

Thermometer

Designation:
Thermometer TT 142 is designed to measure the temperature of non-aggressive, oxidizing (oxide)
and aggressive liquids and gases.

Key performance data:

1) The range of measured temperatures is from 223.15 ... 1473.15K;

2) Electrical resistance of the thermometer (1.8+0.4) Ohm; oz

3) Rated static characteristic complies with GOST 3044-94,

4) Insulation resistance between the electrodes and the
housing is at least 3 MOhm under normal conditions;

5) The thermometer is designed to work in the "
following conditions: ! o ——

at working medium pressure up to 600 kg/cm?; v

with dynamic head up to 4 kg/cm? e 7
6) The mass of the sensor is not more than 0.3 kg. ez | [ 55
- e
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Design:
The thermometer with a closed sensitive element is a
thermocouple welded at the end together with the body in
a protective gas environment.
The thermometer is sealed by an insert made of flint in the form
TEMPERATURE of a truncated cone with electrodes pressed into it.
SENSORS The thermometer cable is shielded with a braid and ends with
a 2PM14KMNH4LLU1B1 plug. 90




TEMPERATURE
SENSORS

AEROSPACE
GLOBAL
TRADE

O TY-1-XK AGT

Thermoelectric converter

Designation:
The TY-1-XA thermoelectric converter is designed to provide the engine bench tests

Key performance data: ) o sprsrs

1) Temperature measurement range from -100 to +900 °C; - L

2) The electrical resistance of the thermal converter under . HHI""“ }
normal climatic conditions is not more than 5 Ohm; L L=

3) Rated static characteristic complies with GOST 3044-94, %%ﬁ somnar

4) The thermal inertia index of the thermal converter in boiling
water is not more than 2 s; . ﬁ 1 T

5) The thermal converter is designed to work when exposed to: B2 —
relative humidity of the ambient air up to 98% at - E A ——
a temperature of +25 °C S
external pressure up to 300-105 Pa iz o

6) The mass of the sensor is not more than 0.3 kg.

Design:

The thermoelectric thermocouple consists of the following main parts: ~ \

thermocouple; frame; fork; screw. B —

The thermocouple of type K (chromel-alumel) is installed in the case, which is
connected to the LLIP20M4HI8 plug, 91
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O TEM 006 AGT

Sensitive element

Designation:
The TOM 006 sensitive element is a resistance thermometer and is designed to measure
the surface temperature.
9505 Uogp 6+03
Key performance data:

1) The working range of measuring the sensitive element is
from -196 to +200 °C;

2) Resistance of the sensing element RO at 0 °C:
T5M 006 - 17+0.25 Ohm, TSM 006-01 - 23+0.25 Ohm,
T5M 006-02 - 30+0.25 Ohm, TSM 006-03 - 53+0.25 Ohm,
T5M 006-04 - 60+0.25 Ohm, TSM 006-05 - 100£0.25 Ohm;

3) Error value, °Cin the temperature range from minus 196 °C
to minus 50 °C - £0.5, in the temperature range from minus 50 °C 25
to +200 °C s determined by the formula

+ %—4 +8,0x 103 |t|, wheretisthe absolute temperature value, for which the error °Cis determined,

B
Vi

Nﬂ

4) The tﬁermal inertia index of the sensing element is not more than 0.01 s;

5) Insulation resistance of the sensitive element relative to the surface on which it is installed, under normal
climatic conditions, not less than 20 MOhm.

6) The sensitive element is designed to operate under conditions of tenfold exposure to the extreme
temperatures of the operating measurement range.

7) The mass of the thermometer is not more than 0.0005 kg

Design:

The material of the sensing element is a copper wire wound on a
special device and fixed on a fiberglass plate with a silicone varnish.
Current leads are soldered to the ends of the copper wire, which
are glued on top with a glass-lacquered plate. 02
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O TEM 012 AGT

Sensitive element

Designation:
The T2I1 012 sensitive element is a resistance thermometer and is designed
to measure surface temperature.

Uy 603

Key performance data:

1) The operating range of measuring the sensitive element T2 012
from -215 to +300 °C, T2 012-01, T2 012-02, T2 012-03,
T2IM012-04, T2M 012-05 - from -260 to +300 °C; C >

2) Resistance of the sensing element RO at 0 °C: T2IM 012 - 15+0.25 Ohm, - n
T2 012-01 - 254£0.25 Ohm, T2 012-02 - 34+0.25 Ohm, ¢
T2IM012-03 - 4610.15 Ohm, T2 012-04 - 60+0.25 Ohm, % -
T2 012-05-10040.15 Ohm; ©

3) Error value, °Cin the temperature range from minus 260 °C 2¢7
to minus 240 °C is determined by the formula (1,4 + 0,13 |t| -240),
in the temperature range from minus 240 °C to minus 230 °C is determined L
by the formula +(0,9 + 0,05 |t| -230), in the temperature range from
minus 230 °C to minus 200 °C is determined by the formula +(0,6 + 0,01 |t| -200),
in the temperature range from minus 200 °C to 0 °C is determined by the formula

2?—5 +2,2x 102 |t|, inthe temperature range from 0 °C to +300 °C is determined by the formula

0

H

2?—5 +4,0x 103 |t|, where tisthe absolute value of the temperature for which the error °C is determined;
0
4) The thermal inertia index of the sensing element is not more than 0.01 s;
5) The sensitive element is designed to operate under conditions of tenfold exposure to the extreme
temperatures of the operating measurement range.

6) The mass of the sensitive element is not more than 0.0005 kg

H+

Design:

The material of the sensitive element is platinum wire, wound on a special device
and fixed on a fiberglass plate with the help of silicone varnish.

To the ends of the wire of the sensitive element, current leads are welded, which are
sealed on top with a plate of fiberglass. o3

311012:02
Neur09/206
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O TEM 018 AGT

Sensitive element

Designation:
Sensitive element TEP 018 is a resistance thermometer and is designed to measure the surface temperature.

Key performance data:

1) The operational measuring range of the sensitive element TEP 018
is from -215 to +300 C, TEP 018-01, TEP 018-02, TEP 018-03, TEP 018-04,
TEP 018-05, TEP 018-06 - from -260 to +300 C;

2) Resistance of the sensor RO at 0 °C: TEP 018 - 15+0.25 Ohm,

TEP 018-01 - 254£0.25 Ohm, TEP 018-02 - 34+0.25 Ohm, YA
TEP 018-03 - 46+0.15 Ohm, TEP 018-04 - 60+0.25 Ohm,
TEP 018-05- 1004£0.15 Ohm, TEP 018-06 - 500+1.0 Ohm;

3) The error value, °C in the temperature range from minus 260 °C
to minus 240 °C is determined by the formula £(1,4+ 0,13 |t| -240), £
in the temperature range from minus 240 °C to minus 230 °C is determined
by the formula (0,9 + 0,05 |t| -230), in the temperature range from
minus 230 °C to minus 200 °C is determined by the formula £(0,6 + 0,01 |t| -200),
in the temperature range from minus 200 °C to 0 °C is determined by the formula

15

A Ugp 603

15

+ N +2,2x 1073 |t|, inthe temperature range from 0 °C to +300 °C is determined by the formula
0
+ 2?—5 +4,0x 103 |t|, wheretis the absolute temperature value for which the error is determined, °C;

0
4) The thermal inertia index of the sensitive element 0.01 s max;
5) The sensitive element is designed for operation in conditions of tenfold exposure to the extreme
values of the temperature of the measurement range.
6) The sensitive element mass is 0.0005 kg max

Design:

Material of the sensitive element is platinum wire, wound on a special device and
fixed on the glass tissue plate with the silicone-organic lacquer.

Current leads are soldered to the ends of the wire of the sensitive element, which are
sealed from above with a plate of fiberglass fabric. 94




CONVERTERS
SIGNAL

AEROSPACE
GLOBAL
TRADE

O ABC 134 AGT

Vibration transducer

Designation:

BibponepeTBoptoBay NpusHaYeHn 419 BUMIPHOBaHHS BibpaLiiHVX Ta YAaPHWX MPUCKOPEHb Ta
PO3pPaxoBaHW Ha CrifibHY PObOTY 3 NigcKntoBaYeM 3apsgy «/Jesis», 6nokamuy CC-OHD XA2.067.032
Ta CC-9H®M 112.067.000, 6510k0M BIMIM BIAN2.087.022 Ta iHWMW BTOPUHHUMM.

Key performance data:

Code ABC ABC ABC ABC ABC ABC ABC
134 134-01 134-02 134-03 134-04 134-05 134-06

Capacity of

vibration transducer, pF 750+ 150 | 4500+ 700 | 4500+ 700 | 4500+ 700 | 4500+ 700 | 4500+ 700 | 4500 + 700

Conversion coefficient in
voltage amplitude value

+0,004
(without load), mv#s? /m | 0:2:0,03 | 0,12:0018 | 0,24:0,036 | 04820072 | 0,96:0,144 | 000848 | 2,003

Upper limit of measured
vibration acceleration

range 50000 32000 16000 8000 4000 50000 2000
m/s22

Upper limit of shock

acceleration range, 300000 100000 50000 25000 10000 300000 5000
m/s?

Operating frequency from 20 from 20 from 20 from 20 from 20 from 20 from 20
range, Hz to 30000 to 20000 to 16000 to 10000 to 8000 to 30000 to 5000
Mass (without cable) g, 16,5 17,0 18,0 20,0 25,0 16,5 30,0
max

Natural frequency, 90 60 50 40 30 ) 20

kHz, min

95
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O ABC134
Vibration transducer

Design:

The vibration transducer consists of:
- housing;

- sensor (piezoceramics);

- spring loaded inertial mass;

Operating temperature range from minus 50 to +200 °C.
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o ABC 136 AGT

Vibration transducer

Designation:

Vibration transducer is designed to measure vibration and shock accelerations and is designed for joint operation
with the charge amplifier «<Deviz», blocks SS-ONF HA2.067.032 and SS-9NFM [t2.067.000, block BPP BY2.087.022
and other secondary devices.

Key performance data:

Code ABC 136 ABC 136-01 ABC 136-02 ABC 136-03
Capacity of

vibration transducer, pF 2000 £ 300 2000 £ 300 2000 £ 300 2000 £ 300
Conversion coefficient in

voltage amplitude value .
Upper limit of measured

vibration acceleration 32000 16000 8000 32000
range,

m/s2?

Upper limit of shock

acceleration range, 60000 30000 15000 60000
m/s2?

Operating frequency from 20 from 20 from 20 from 20
range, Hz to 20000 to 16000 to 10000 to 20000
Mass (without cable) g, 13 14,0 17.0 13,0
max

Natura_l frequency, 60 50 40 i

kHz, min
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O ABC 136

Vibration transducer

Design:

The vibration transducer consists of:
- housing;

- sensor (piezoceramics);

- spring loaded inertial mass;

Operating temperature range from minus 50 to +200 °C.
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O ANS 114
Vibration transducer

AGT

Designation:

Vibration transducer is designed to measure low-frequency, broadband vibration and shock
acceleration and is designed for joint operation with P120 transducers and without them,

as well as with SS-ONF KA2.067.032, SS 9NFM 1t2.067.000 and charge amplifier «Deviz» BY2.032.041

Key performance data:
Upper limit P
Capacity of Conversion coefficient in ofl:::easured Upper limit Operating Mass Natural
A . X " | of shock (without
vibration voltage amplitude value vibration | . frequency bl frequency,
Code transducer, pF | (without load), mV*s2/m | acceleration acceleration range, Hz cable)g, | knz, minx
range, m/s? range, m/s? max
1 2 3 4 5 6 7
AHC114 3000 + 450 1,240,18 3000 5000 from 20 11,0 8,0
AHCT14-01 1 3500 4 450 20403 1500 3000 from 20 11,0 6,0
AHC 114-02 | 3000 + 450 5,0+0,75 600 1200 Z)O%gg 14,0 35
AHC 114-03 3000 + 450 10,0+1,5 300 600 ';';’gg)g 19,0 2,5
from 5
AHC 114-04 3000 + 450 20,0+3,0 150 300 t0 250 22,0 1,5
- +0,00075 from 20 i

AHC 114-05 3000 + 450 0,005 *%.%0 5000 1000 t0.4000 10,0
AHC 114-06 | 3000 + 450 0,35+0,053 6000 1000 i:)ogg)gg 10,0 15,0
AHC 114-07 3000 + 450 40,0+6,0 75 150 from 1to 125 36,0 1,0
AHC 114-08 3000 + 450 80,0+12,0 30 60 from 1 to 63 53,0 0,8
AHC 114-09 | 60000 + 9000 3,340,49 200 400 from 5 to 250 22,0 1,5

29
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O AHC 114
Vibration transducer

Design:

The vibration transducer consists of:
- housing;

- sensor (piezoceramics);

- spring loaded inertial mass;

Operating temperature range from minus 50 to +150 °C.
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O BT 51 AGT

Accelerometer

Designation:
Accelerometer VT 51 is designed to convert low-frequency linear acceleration into DC voltage.

Key performance data:

1) Acceleration measurement range from + 11 m/s2 to + 4000 m/s? (depending on the version)
2) Measurement frequency range 0-8 Hz; 0-16Hz; 0-32Hz; 0-64Hz; 0-256Hz

3) Basic reduced error 3% max

4) Supply voltage in the range of 23-34 = ; -
5) Output voltage in the output 1 0-6V ' 5 B~
intheoutput2 ~ 0-2V , C) "\\ | = |1
7) Zero offset in the output 1 3x03V et faizE — D%ﬁ,{
o in the output 2 1+0.1 V Y Ee Wl e [ E 5
8) Operating temperature range from minus 50°C to + 50°C; . .
sinusoidal vibrations in the frequency range o
from 20 to 2000 Hz with acceleration up to 30 m/s?for 15 minutes; =7

9) Linear acceleration along the axes perpendicular to the
measuring axis, and equal in value to 1.5 of the
accelerometer measurement limit;

Buna, 28 /

TE0364 164,

3
s

3
&

Design:

The accelerometer has a monoblock design. The amplifying-converting

block (block of boards) on shock absorbers and the sensitive element are placed ,

in @a common sealed housing. The sensitive element consists of an inertial load and an a
inductive displacement transducer. The internal cavity is filled with damping fluid with the =
ability to compensate for changes in the volume of the damping fluid (B>
when the ambient temperature changes.

The accelerometer has a cable jumper with a connector and is used for
connection to the recording equipment. 101
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Rotation speed sensor

Designation:
The rotation speed sensor Vt 1850 is designed to convert the shaft speed into the frequency
of electrical pulses.

%

Key performance data: _z_ B
1) The range of controlled rotation speeds is v S —1ir
from 3000 to 65000 rpm. — |
2) The amplitude of the output signal in the presence
of a screen of non-magnetic material with a thickness 520.20
of 1.7 mm max is 100mV min. P2
3) Operation clearance from 0 to 3 mm. gt =
4) Ambient temperature from minus 60 to +100 °C N P PR R
5) The overall dimensions of the sensor = B oo foo [
are 9.8x500x49.2 mm.
6) Mass is 85 g max.

U5
26 max
D2

28

298 ’—

Mibx1-8g

Mibx1-7H

200:20

Design: </\1
The sensor consists of a sensing element, a housing and a cable jumper ﬁ A‘
CONVERTERS with a plug (for version Vt1850-01 there are soldered ends instead of a plug).
SIGNAL The sensing element is a permanent magnet. A coil frame with an operating
winding is placed at its pole. 102
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O Vt 1856 AGT

Transmitter

Designation:
The transmitter Vt 1856 is designed to convert the shaft speed into the frequency of electrical pulses.

Key performance data:

1) The range of controlled rotation speeds is from 3000 to 60000 rpm.

2) The amplitude of the output signal in the presence of a screen of non-magnetic material with a thickness
of 1 mm max and the gap between the rotor and the transmitter of 3+0.2 mm max is 100mV min.

3) Operation clearance from 0 to 3 mm.

4) Ambient temperature from minus 60 to +100 °C.

5) Mounting dimensions of the transducer M16x1-7N.

6) Mass is 140 g max.
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Design:
CONVERTERS Sensor consists of sensing element placed in the casing and cable
SIGNAL jumper with plug. The sensing element is a permanent magnet.

A coil frame with an operating winding is placed at its pole. 103
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0 0G 018 AGT

Rotation speed transmitter

Designation:

The OG 018 rotation speed transmitter is designed to convert the shaft speed into
the frequency of electrical pulses.

Key performance data:

1) The range of controlled rotation speeds is from 1000 to 49000 rpm.

2) The output signal amplitude at nominal resistance of 10 kOhm min and nominal capacity
of 10,000 pF max - from 0.15Vto 10 V.

3) Operation clearance from 0 to 1.5 mm

4) Ambient temperature from minus 253 to +100 °C

5) Mounting dimensions of the transducer M16x1-7N

6) Mass is 300 g max.
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Design:
Sensor consists of sensing element placed in the casing and cable jumper with plug.

The sensing element is a permanent magnet. A coil frame with an operating winding
is placed at its pole. 104



O P120

Transducer

Designation:

The transducer is designed to match the output resistance of vibration transducers with the input
resistance of amplifiers; it is designed for joint operation with vibration transducers ABC and ANS.

38
Key performance data: § i
Code Operating frequency | Input resistance, Input capacity, 720 % §

range, Hz MOhm, min pF &

120 from 1 to 63 120 300480 %r
M120-01 |from 1to 125 120 15050 N
M120-02 | from 5 to 250 24 120+40 SR NGE
M120-03 | from 5 to 500 24 7030 3 \HU
M120-04 |from 10 to 1000 12 70430 .
M120-05 |from 20 to 2000 6 70430 ;
M120-06 | from 20 to 4000 6 7030 _ @ § %:
M120-07 | from 30 to 8000 4 7030 § 3
M120-08 |from50to 16000 |25 7030 o
M120-09 |from 50 to 1000 2,5 70430 &
M120-10 |from 1 to 250 120 120440
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1) Transducer is powered from two sources of direct current
with voltage (12.6+1.2) and (minus 12.6+1.2) V.

2) Consumption current is 3 mA max for each circuit.

3) Transmission coefficient 0,9 +°§ .

4) Operating temperature range from minus 50 to +50 °C.

CONVERTERS

SIGNAL Design:
Transducer is made in the form of a cylinder with a plug PC4TV and a plug MR1-10-1-V at the ends. 105
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0 P212 AGT

Transducer

Designation:
The P212 transducer is designed to amplify electrical signals of strain gauge (metal-film) primary pressure sensors
and convert them into an analog signal (0-6) V, which is lead to the recorder.

Key performance data:

- basic error of the transducer with 0.95 confidence probability in low voltge is 0.5% max

- error from nonlinearity of calibration characteristics is 0.2% max

- additional static error from the influence of temperature and voltage changes over the whole range is 3% max

- transducer supply voltage is from 24Vto 33V

- current consumption at 33 V supply voltage is 110mA max

- initial value of output signal in low voltage is 0.45 + 0.1V TS B oD 135 max

- rated value of output signal in low voltage is 4.90 £ 0.3V
- transducer supply voltage is 6.00,, , V

- readiness time is 30 sec max. \Hm [
- input resistance of the signal recorder is 100 MOhm min 795 312- #3064 75-028 2010

27 max
P>

505 max

The transducer is designed to work under following conditions: 2omt #5
- atincreased ambient operation temperature of 60 °C;
- at reduced ambient operation temperature of 40 °C;
- at relative humidity of up to 98% and temperature of (35+5) °C;
- at reduced operation atmospheric pressure up
to 133*10¢ Pa (10-6 mm Hg); %5
- at changing of supply voltage (27*¢) V, amplitude of supply o
voltage ripple up to 4 % with frequency from 150 to 20000 Hz.

012

n212

12 max

217 mecmo memanmuzauuy
2 mecma

785 max

255 max

Design:

Transducer consists of measuring channel, voltage stabilizer for sensor power
supply and power supply voltage source.

CONVERTERS The measuring channel includes a DC amplifier, a low-pass filter and a filter
balancing circuit.

SIGNAL The power supply voltage source consists of a reverse converter of DC voltage
into pulse voltage and rectifiers of plus 12V and minus 12 V voltages. 106
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Transducer

Designation:

The transducer is designed to convert the information of temperature sensors - resistance thermometers (RT) and thermoelectric
thermometers - thermocouples (TC) into a digital 12-digit parallel binary code and analog voltage

intherange from0to 6.2 V.

Key performance data:

The transducer is classified into classes 4 and 5 according to GOST B 20.39.301 and into groups 4.8.3
and 5.3 according to GOST B 20.39.304.

Pt
O Buma 1P1-30-2-8

1) Ambient temperature - from minus 50 to +50°C. Zég;%%f‘s @@ e
2) Atmospheric pressure from 10-6 to 850 mmHg.. amasrrnza® o oS L
3) High air humidity of 98% at 30°C. (=

Buma PT~4ATE.
ABO364.067TY

228

4) Cyclic temperature change from minus 60 to +65°C.
5) Number of switchable channels - 32.
6) Measurement scale:
a) TCin the ranges: from 0 to (60 + 2) Ohm, 0 to ( 240 + 5) Ohm,
0to (960 + 15) Ohm, 0to (140 +4) Ohm, 0 to (200 + 5) Ohm.
6) RC in the range from minus (5 + 1.5)to + (60 £ 5) mV. 7
7) The transducer mass is 1.1 kg max. 7 i Lo -

127 max

Design:
CONVERTERS The transducer is designed as a sealed monoblock, on the front wall of which there
SIGNAL are terminals for grounding, a spur for air pumping and technical connectors. In the
lower part of the housing there are mounting points with shock-absorbing bushings
for fixing on the object. 107
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Converter

Designation:
The MCTA converter is designed to amplify the electrical signals of tensometric (metal-film) primary pressure
sensors (BT206,BT212, BT220, etc.) and converting them into an analogue signal (0..6) V.

Key performance data:

1) Ambient temperature from minus 50 to +50°C.

2) Reduced atmospheric pressure up to 10-6 mm Hg.

3) Increased air humidity 98% at a temperature of (30 £ 5)°C.
4) The mass of the converter is not more than 0.61 kg.
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CONVERTERS

SIGNAL Design:

The converter is made in the form of a sealed monoblock. 108
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O CIN AGT

System CITI

Designation:
The CIN system is designed to convert the measured value of the shaft axial clearance into a standard electrical
signal for the emergency protection system (EPS).

Key performance data:

1) Measuring range from 0.1 + 0.05 to 2.8-0.05 mm;

2) The DC output voltage of each of the 2 outputs increases
from 0.25 + 0.25 to 6.0-0.5 V at a load with parameters
R =505 kOhm and C=0.01 yF with an increase in the
gap from 0.1+0.05 to 2.8-0.05 mm;

3) The output impedance of each of the two outputs is not

more than 5 kOhm; e TRl
4) Supply voltage DC 27V; oY== IR h
5) Current consumption is not more than 0.1 A; ‘ i ==

6) Main error is not more than + 2%; -t S

7) The error from the unevenness of the , @ ”
amplitude-frequency characteristicis not morethan+2% ' — = - it
in the frequency range from 0 to 500 Hz; '

8) Time of continuous operation - 300 s;

9) Rated service life - 28 cycles;

10) The mass of the CIIM system is not more than 1.5 kg.

o) s

Design:

The CIIN system consists of the AN AMAIN.402115.001 induction
displacement sensor, the INrM-01 AMA.401261.001 intermediate transducer
and the AMA.685631.006, AMA.685631.006 - 01, AMAI.685631.007
connecting cables connected to the X1, X2, X3 converter connectors,
respectively. 109
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O TRITON 7008 AGT

Converter

Designation:

The secondary converter is designed to collect, coordinate and convert information from 8 semiconductor temperature
sensors connected to 8 channels and transfer the measured information to the

onboard telemetry system RKN.

Bunka MPFS0-28 Bumwa MPI-10-28 _Bumka MPF-50-28 £

Key performance data: i B T/ s
1) Number of switched channels of temperature sensors - 8; )
2) Output current of sensor supply for each channel - 100£0.1 pA;
3) Output voltage level -0.6- 1.15 V,
4) Converter conversion error in the range of input voltages
from 1.04Vto 1.08 V- +0.16 mV max, in the ranges from 0.6 V
to 1.04V and from 1.08 Vto 1.15V £0.54 mV max;
5) The converter is powered from DC source with voltage
from 23 V to 32 V with ripple amplitude up to 3%. Converter
consumption current is 250 mA max;
6) Ambient temperature - from minus 40 to 50 °C; :
7) Converter mass - 1.0 kg max.

G4max

Knerma sazervienus
Taiky Mi-6H32/59-1136

10T 5927-70 - Zum.
Uaida € 432/159-1139

1acT 137178

228

127max

15

Design:

The converter structurally consists of printed circuit boards, assembled in sealed

casing. Functionally, the secondary converter «Triton 7008» includes

the following nodes:

- current stabilizer node CSU;

- noise filtering unit NFU;

- channel selector CG;

- scaling amplifier SA; T
- analog-digital converter ADG;

- monitoring and control node;

- autonomous mode formation node AMFN,;

- secondary power supply node. 110
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O URAN AGT

Transducer

Designation:

The URAN transducer is designed (together with ultrasonic level sensors of series BY2.834.814, BY2.834.817,
BY2.834.818) to measure the level of liquid media. Operating principle of the URAN transducer is based on
receiving a signal from the ultrasonic level sensor and its subsequent conversion into a binary parallel code with
two service level information digits of TTL.

Buma MP1-30-2-6  Bumwa IP1-19-2-5 Buma MP50-2-8
TEO364.184TY TEO364.186T9 @}6« 8679

Burwa MPI-50-2-8.
TEOI64166TY

02
1225 max

S4s5
72:03
&
Mi-6g

Key performance data: il

1) Ambient temperature - from minus 50 to +50°C.

2) Atmospheric pressure from 10-6 to 2300 mmHg.

3) Cyclic temperature change from minus 60 to +60°C. e

4) The range of level measurement together with ultrasonic r |
sensors from 70 to 2000 mm. P N e

5) The transducer mass is 1.5 kg max. o2 o e

5 [pedenciwe amonerun Maccsl <0 15k2.
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645 max
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Design:

The converter structurally consists of PP assembled in hermetic explosion-
proof case. Studs installed in shock-absorbers are Sy
used for fixation on the object. 111
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O FOA AGT

Heat receiver

Designation:
The heat receiver of the total heat flux is designed for one-time measurement of the density of the
total heat flux entering the heat-receiving surface of the heat receiver.

Key performance data:
1) Range of measured radiant heat flux density, kWw/m?2: FOA 013, FOA 013-04 -from 0 to 224,
FOA 013-01, FOA 013-05 - from 0 to 680, FOA 013-02, FOA 013-06 - from 0 to 1250, FOA 013-03,
FOA 013-07 - from 0 to 2500;
2) Sensitivity, pvV* m#/kW: FOA 013, FOA 013-04 -from 27,0 to 45,0, FOA 013-01,
FOA 013-05 - from 9,6 to 16,0, FOA 013-02, FOA 013-06- from 4,8 to 8,0, FOA 013-03,
FOA 013-07 - from 2,4t0 4,0;
3) Thermal inertia index no more than 0.3 s;
4) The heat receiver is designed to work
when exposed to:
- when exposed to cyclic temperature changes ¥
from minus 50 to 65 °C;
-when exposed to a relative humidity of 100% at
a temperature of 40 °C;
-when exposed to ambient pressure 130*10-6 Pa at a temperature of 80 °C for 30 minutes;
-when exposed to increased pressure of a neutral and air environment 12 105 Pa for 24 hours;
5) Ohmic resistance of the electrical circuit of the heat receiver 0,84, Ohm;
6) Mass FOA 013, FOA 013-01, FOA 013-02, FOA 013-03, FOA 013-04 not more than 0,145 kg,
FOA 013-05, FOA 013-06, FOA 013-07 not more than 0,265 kg

3]
| 2L

#1819

#i5"

Design:

The heat receiver of the total heat flow consists of the following

main parts:

- heat-receiving element, the surface of which has an absorption coefficient of

0.9-0.98

- Shell

- central thermoelectrode. 112
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