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Design and Development Air Cycle Machine
The requirement pertains to design and development of a 2KW cooling capacity
Air Cycle Machine (ACM), which is used in airborne cooling system. The
Electronic Warfare (EW) systems are sometimes installed in external pods due to
non-availability of internal space in the aircraft. Such pods should have a selfcontained liquid cooling system for removing the heat generated in the EW
system. Air, cycle Machine is one of the main subsystems of the airborne liquid
cooling system. ACM reduces the temperature of the ram air through expansion
and supplier the same to an air to liquid heat exchanger for cooling the hot coolant
which is circulated through the electronics. Details of the ACM proposed to be
developed is provided below.
The cooling system should cool a heat load of 2000 W over the flight envelope of
the aircraft. Cooling system circulates the coolant to a heat load and takes away the
heat generated by the heat load. The ACM present in the cooling system runs on
the ram air and generates the cold air, which is used for cooling the hot coolant by
passing through an Air to Liquid Heat Exchanger (ALHE). As the ACM may not
be effective in the low speed regions of flight envelope, a Backup Heat Exchanger
(BHE) is also needed to contain the temperature of the coolant within 450C. A
ground cooling fan is also part of the cooling system to cool the coolant for ground
operation. However, the heat load to be handled by the cooling system is limited to
800 W only. The cooling System will also have a control system which will
monitor the ram air temperature and coolant temperature in real and regulate the
coolant flow to the heat exchangers for dissipation of the heat carried from the heat
load and maintain the coolant temperature less than 45OC throughout the flight
envelope. The inlet and outlet ram air scoops, which feed the air to the ACM, play
also an important role in the performance of the cooling system.
The Air Cycle Machine is a turbine and compressor coupled together on a single
shaft and work s on Reverse Bootstrap principal. It is purely driven by ram air and
do not require any eternal power drive. The ACM produces cold air which is in
turn used to cool the coolant circulated through the heat load, The ram air through
a ram air intake is fed into a turbine (T), causing it to rotate. The air expands
through the turbine, investing work in rotating it, thus losing temperature and
exiting the turbine considerably colder. The cold air flows through a compact heat
exchanger absorbing the heat collected by the cross flowing coolant from the
electronic system. The coolant is circulated in a closed loop. The work invested in
the turbine is mechanically transferred to a compressor (C) through a common
shaft. The compressor creates sub-atmospheric conditions at the heat exchanger
exit, and purges the air out through an exit scoop. The sub-atmospheric pressure

allows for a larger pressure drop on the turbine, thus increasing the temperature
drop through it. A heater is embedded in the turbine casing to heat the casing for
preventing ice formation in turbine.
Technical Specifications of the ACM are listed in Table provided below.

Sl. No
1.
2.
3.
4.
5.
6.
7.

Parameter
Cooling Power
Drive
Cooling Media
Heating arrangement for Turbine
Scrolling
Power Consumption for Heater
Type of Power for Heater
Operating Envelope

8.
9.

Non Operational Envelope
Altitude

10.
11.
12.
13.

Weight
Operating Temperature
Storage Temperature
Low altitude performance of
Turbo compressor
Dimensions

14.
15.
16.

Value
2 KW
Ram air
Air
Embedded heater Required
< 100 Watts
115 V , 400Hz AC 3 Phase
0.5- 2.0 at above sea level
To be provided by the developer
• Operating: Up to 50000 ft.
• Non –Operating : Up to
60,000 ft.
< 7 Kg
-40OC to +120OC
-54OC to +85OC
As per table-2

ᴓ200mm* 260 mm long,
Width 250 mm
65000 rpm
Ball Bearing

RPM of the Machine
Type of Bearing
Table:1

Operating Point
Altitude- Mach
300 ft- 0.6
300 ft- 0.7
300 ft- 0.8
300 ft- 0.9

Turbine outlet
temperature
O
C
<35
<30
<25
<20

Air Mass flow
Kg/min
6.8
8
9.1
10.4

Table:2 : Low altitude performance requirement of Turbo Compressor

260mm
250mm

Dia 200 mm
Dimensions of the ACM

Compressor Out

Turbine In

Configuration of Typical Air Cycle Machine

Active Off Board Decoy
Objective: Design and development of State-of-art Active Decoy.
Description: Design and development of Active Off Board Decoy (AOD). The
system consists of a launcher, the Fire Control System (FCS) and the Decoy.
The Decoy is made of the EW payload and the rocket motors. A platform is
normally fitted with 4 launchers with each launcher having 04 tubes. The FCS
accepts the input data either automatically from the ESM system or manually
from the operator. The FCS computes the launch. The decoy is launch at predetermined time which is calculated upon the type of threat (ASM) and its
range.
With its programmable and controllable flight path, the rockets hover and
position themselves to provide a more attractive target for the threat missile.
The hovering rocket decoy air vehicle is held in a hermitically sealed canister
which acts as a life storage container.
(a) Launcher must have an azimuth of 360O and elevation of 0o to -45 O
(b) The active decoy should be able to be launched from Existing
launchers
(c) GUI based FCS
(d) Auto, Semi-auto and manual mode of operation

DEVELOPMENT FOR WEAPONISATION OF ALH MK Ill
HELICOPTER

1. Objective: To weaponise ALH Mk Ill of Special Operations Squadron.
2. Description

ALH helicopters of Special Operations Squadron are tasked for operations
by Special Forces troops in extremel y hostile environments. In order to
cater for contingencies during insertion or extraction, there is a
requirem ent of inherent capability on the helicopter to deal with threats
en-route and at the landing zone/ pickup zone through suppressive fire
which would be carried out through the Cabin Mounted Machine Guns.
The provision of Cabin Mounted Machine Gun would neutralise
opposition both during move as well as during landing/ pick up thereby
not only increasing survivability but also increasing mission
accomplishment probabilit y.
(a)

Functional Parameter

{i) Installation of Medium Machine Gun {MMG) mounting on
helicopter cabin.
{ii) Installation of slithering boom and platform on both sides of
helicopter
{iii)

Provision of external seating of troops.

MMG Mounting

(aa)

Provisions of MMG mounting for operation by gunner
while sitting on the floor board, closer to forward end of
cabin door, on each side of the helicopter is required.

(ab) Position of recommended gun mounting as measured
from the key hole of pilot's/co-pilot's door handle on
starboard/port side of the helicopter is stated below:

i.

560mm outward

ii.

100mm towards rear

iii.

30mm above the handle

MMG when mounted should be capable of being

(ab)

steered both in depression /elevation and azimuth. Field of
regard will be indicated separately on the helicopter for
design requirements.
(ac) Provision for attachment of an ammunition box ("' 9 Kg
with full capacity) on gun mounting for firing operations is
required. It should be possible to be detach this box
whenever required by the gunner in flight.
Installation of Slithering Boom and Platform on both sides.

(aa)

Reorientation

of

slithering

boom

to

facilitate

simultaneous operation of MMG along with slithering
operations is required. This necessitates shifting the eye' of
slithering boom (less than 6 inches) towards rear of the
helicopter, without change in its distance from the floor
board.
(ab) This facility must be provided on both sides of the
helicopter.
Provision of External seating of Troops.

(aa)

Provision for troops seated on a platform positioned

between front and rear cross tube which the helicopter is
flown to target area is required. This is meant for quick
deplaning of troops in a hostile area.
(ab)

Load capability of this platform must not be less than

500 kg.

(ac) Height of the platform must be same as of existing step
for cockpit/cabin entry.
(ad)

This platform will be used as pilot's step and in lieu of

the existing slithering platform for slithering operations.
(af)

Provision for security of troops seated on the

platform using lashing points outside the helicopter is
required . There must be five such points on each side
capable of accommodating a standard carabineer.
(ag)

Point load capability is required to withstand load of
each soldier seated on the platform.

(ah)

Above arrangement is required on both sides of the
helicopter.

Protection from spent Cartridges.

A protective covering on fuselage

and skids against ejected empty shells from MMG may be provided on
both sides of the helicopter.

(b)

Environmental Requirement.

Altitude Areas.

As applicable for deserts, plains and High
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Development Instrumented Multi-purpose Proof Gun for High Calibre
Ordnance and Ammunition

Objective: The objective is to design, develop and demonstrate an instrumented
multi-purpose proof gun for acceptance of high calibre ordnance and
ammunition for existing inventory and futuristic development.
Description: Proof of ordnance and ammunition is an important activity to
ensure its safety and serviceability during the entire life cycle. The universal
proof gun for various high calibre ordnance and ammunition does not exist in
India. The multi-purpose proof Gun will consist of universal breech block,
ramming and loading mechanism, barrels (different calibres) and fire control
system along with measuring equipment for Muzzle Velocity, Peak firing
pressure, recoil measurement systems and Data acquisition System. The auto
mode firing feature will help to meet all specifications for proof of indigenous
ordnance, ammunition.
Development proposed instrumented multi-purpose proof gun with measuring
equipment of different high calibre ordnance & ammunitions for 76.2 mm,
76/62 SRGM, 100mm and futuristic 127mm & 155mm calibre guns will find
enormous use during acceptance proof of indigenously developed Armament
stores. Further multi-purpose proof gun with measuring equipment and Data
Acquisition System will reduce the dependency on onboard platform gun
system for conduct of dynamic proof. In addition this system will also enhance
the efficiency and strengthen the QA agency to meet the inspection requirement
and time schedule of availability of Armament stores for use.

14

Development of Amplidyne
Objective. Amplidyne is a frequently failing item and the same is used in several
systems available in inventory. To sustain the systems, indigenisation of the item is
required.
Description. It is used in azimuth channel of TTR Antenna Control System as a
power amplifier for movement of Antenna Launcher Assembly. The Amplidyne is
used as a power amplifier in azimuth channel. It is combination of motor and
generator.
Technical Parameters:
1)
2)
3)
4)
5)
6)
7)

Input Power supply : 220 V 400 Hz 3Ø
Rated RPM : 6000 RPM
Power Output :
4 KW
Output Voltage :
115 V
Power drain in control winding : 3.5 Watt
Temp : -40ºC to +50ºC
Humidity : 98%

14

Development of On Board Oxygen Generating System (OBOGS)

Objective.

The objective of this project is to design and develop indigenous
OBOGS for military aircraft.

Description.

(a)
PC-7 Mk II basic trainer is equipped with On Board Oxygen Generating
System(OBOGS) which is a vital life-support equipment. OBOGS ensures
uninterrupted oxygen supply to the aircrew during all phases of flight.
(b)
Scope of this project includes designing of an entirely new OBOGS
system for PC-7 ac which can effectively address challenges of Indian
environmental conditions.
Key words.

OBOGS
OBOGS Concentrator

MTBF
TBO
AMSL

On Board Oxygen Generating System
A self contained aggregate which is an assembly of
many sub-aggregates and responsible for production,
filtration, quality control and monitoring of oxygen gas in
PC-7 ac.
Mean Time Between Failure
Time Between Overhaul
Above Mean Sea Level

1

Title

Development of secure, customized 3G/LTE
(Handsets/Dongles) for a captive mobile network

end-points

2.
The user operates a captive pan-India 3G mobile communications
network. Security-customized handsets are required for usage on
the network to ensure end-point security.

3.

Objective

To
develop
security-customised,
ruggedised,
3G/LTE
communications end-points, both as handsets and dongles (for
data access), for deployment on the user captive mobile network.
4.

Description
(a) Android OS based COTS handsets are presently being used on
the network.

(b) Import route is not feasible due to sustained service and
support issues. Existing 3G handsets are manufactured/assembled
in India and customization to cater to specific security requirements
needs design and development changes at assembly line.
(d) Vulnerabilities from information security aspects have been
blocked at application level.
(e) The proposed customized-handsets would enhance end-point
security on the communications network, for enhancing last-mile
connectivity and consolidate Network-Centric warfare capabilities.
(f) Availability of the proposed security customized handsets will
strengthen the enterprise network security of Services.
5.

Functional and Operational requirements in qualitative terms

(a) The device must support and implement containerization of
official and personal data. Official data must be stored on cloud/
limited on-board memory in encrypted form.
(b) The device must have dual SIM slots with No.1 SIM for
official communication only and No.2 SIM for personal
communication.
(c) The SDK with premium and granular access to device
architecture must be made available along with on-premise keys
and licenses.
(d) The device must implement encrypted mode of
communication using at least AES 256 algo with a provision to port
buyer-specific Algo.
(e) The device must support 4G technologies including VoLTE
along with backward compatibility to 3G.
(f)

The device must have bio-metric access control features.

(g) The device OS and firmware must be updated on-premise
with NO obligation to be connected to the Internet.
(h) The device must have a sturdy built with shatter-proof screen,
water-resistant body.
(j) Device should have a feature for remote – location finding of
the device in the event of loss.

6.

Functional and Operational requirements in quantitative terms

(a)
Device should be powered by a processor with at least quadcore dimension, 2 GHz with a RAM of 4 GB.
(b) The device battery must provide at least 12 H of charged life
while data usage is ON.
(c)

Device battery temperature must not exceed 60 C at any

time.
(d) Technology and parts should be available at least 3 years to
maintain the system.

7.

SAG Certification required

(a) Crypto Acquisition policy (2006), SAG, DRDO.
(b) Framework for Certification of IT products , SAG, DRDO.

Exoskeleton

Objective: The Exoskeleton system envisages augmenting the strength of
soldier. It is made of light weight composite devices that attached to the legs
and shoulders.
Description: A powered Exoskeleton, also known as power armour, exo-frame
or exosuit is a mobile machine consisting primarily of an outer framework (
akin to an insect’s Exoskeleton) worn by a person, and powered by a system of
motors, hydraulics or pneumatics that delivers at least part of the energy for
limb movement. The main function of a powered Exoskeleton is to assist the
wearer by boosting their strength and endurance. They are commonly designed
for military use, to help soldiers carry heavy loads both in and out of combat. In
addition, similar Exoskeletons can be used to help pre-fighters and other rescue
workers survive dangerous environment.
Functional requirement:
(a) Should be able to conform to the varied shape of the soldier body.
(b) Should require minimum maintenance and effective in adverse
weather conditions
(c) Should be modular and flexible in use.
(d) Should effectively cover area from shoulder to ankle
(e) Should have very less weight for effective movement
(f) Should be functional with minimum mtrl sp in adverse weather/
operation conditions
(g) Consumption of power should be efficient and economical
(h) The parts of Exoskeleton should be durable and easily replicable/
interchangeable
(i) The Exoskeleton should be able to be used in various trn such as
desserts, HAA & Mountains and Jungles. It should not impede the
movement of soldier.
(j) Should be easily wearable
Specification:
i.
ii.

Uplift Load
Endurance

100 Kgs
8-10 Hrs

iii.
iv.
v.
vi.
vii.
viii.
ix.
x.

Weight of Complete System
Length of System
Battery Back-up
Operating Temperature
Storage Temperature
Humidity
Service life
Re-charging

Not more than 5-6 Kgs
Should fit to body of all
types of Solider
Minimum 5 Hrs
-20oC to +45oC
-51oC to +71oC
90% at 30oC
10 Years
AC/DC Source

Fiber based Perimeter Security Solution
A) Introductions:
A ‘Fiber-optic’ cable based ‘Perimeter Security solution’ is required to
protect the strategic areas. The fiber should be buried under the ground to detect
the unwanted intrusion covertly. The different events like human walking,
vehicle movement etc should be identified properly without any false alarm.
The system should have the controller along with the sensor cable up to the
maximum range of the perimeter and it should generate the data of the intrusion
round the clock [24*7] in all weather conditions. Scalability of the System is
required for protecting the perimeter length from 200 meter to 50 km.
B) Objective:
1. Identifying the best suitable “Distributed Fiber Optics Sensor” Topology for
covert perimeter intrusion detection.
2. Developing Distribution Fiber Optics Sensor for intrusion detection along with
its associated algorithms.
3. Building Intrusion signature library and identification and localisation of the
intruder.
4. Optimization of the sensor for complete removal of false alarm.
5. Data Processing & Software for alarming and notification capable of running in
standard computing platforms.
C) Functional Requirements:
1.

System should be able to identify the unwanted intrusion in real time.

2.
System should be able to identify the unwanted intrusion from a range of
10 meter from the perimeter.
3.
System should be able to pin-point the location [with information about
geo-spatial coordinates] of intrusion along the perimeter up to a resolution of 5
meter.
4.
System should be able to operate round the clock {24x7} , under
conditions of Rain, Wind hailstorm, Snow-fall, Dust-storm, Fog, Thunder –
storm, normal traffic etc. It should be able to operate in all weather conditions
without any false alarm.

5.
The fiber cable should not be visible on the ground for the covert security
application.
6.
Maintenance of the sensor cable should be a minimum BTTE is required
to monitor the health of the buried fiber cable. In case of Fiber-break during
operation, there should be provision to heal it at the location without any
disturbance to the rest of the cable length under the ground
7.
System should be able to provide the alert to the user, In addition to the
optional alarm system. It should have the functionality of providing the raw
data, which can be integrated in a user-defined manner.
8.
Following events should be identified and classified in a simple Graphical
User Interface.

Sr. Event
No.
1.

Human walking

2.

Human crawling

3.

Digging & Drilling,

4.

Tunnelling

5.

Agricultural activity

6.

Vehicle movement

Minimum
Remarks
Range for
detection
10 meter
Should be separate from the
animal walking
10 meter
Crawling should be distinguished
from Walking or Animal
Crossing/Movement
20 meter
Should be able to differentiate
between manual and mechanical
[Machine-based]
50 meter
Under the ground Tunneling
should be distinguished from
Digging/Drilling on the ground.
20 meter
Should be able to differentiate
the routine agricultural activity
from the unwanted intrusion
50 meter
Small and heavy vehicle should
be classified separately.

9.
System should have Event classification as above as well as Location
pointing functionality.
10. Provision is required for using the same optical Fiber for sensing intruder
as well as for communication link.

11. System shall be man-portable so that it can easily deploy in the difficult
terrain.
12. System should be able to send the alert messages to the designated
mobiles within 30 second of the intrusion detection.
E) Specifications:
1) Perimeter Length to be protected: 200 meter to 50 Km
Different product solution are required for short perimeter length [200
meter-km], mid-perimeter length [1 km to 15 km], Large perimeter length {up
to 100 km}. Accordingly, scalability of the system is required so that it can be
easily configured from short to large perimeter length as per the need.
2). Armoured Fiber Sensor cable length:
The complete perimeter can be divided into multiple zones with each zone
length can be up to 300 meter. Alternatively, the whole perimeter can be in a
single zone and in such case, the Armoured Fiber cable length will become
equal to the total length of perimeter.
3) Accuracy of pin-pointing the location of intrusion: + 1 meter
4) Operating Temperature range; - 40 degree Celsius to + 70 degree Celsius
5) Input Voltage: 220 V AC 50 Hz / 12 V battery
6) Data interface:
a. RS232 or RS485 or USB or TCP/1P-Ethernet, SNMP or equivalent
b. Should be able to interface with existing CCTV systems, security
cameras, etc.
7) Power consumption: <_ 10 watt
8) Alarming Unit:
a. LEB and Buzzer, option for direct access to data before Alarm
generation
b. Multiple alarms for multiple intrusions with audio and visual/display
alert capability in real time

9) Notification Unit:
SMS and ‘missed Call’ alert as well as email
messaging to the authorized security personnel.
10)

False alarm control
a.

Least false alarm rate-Intelligent signal processing algorithm with
huge library containing a lot of intrusion signature patterns,
automatically and dynamically adjusted detection threshold for
changing environmental conditions.
b. Not affected by perching birds, Snow Fall, Wind gust, Rain, fog and
Thunderstorm, etc.
11) Leak Location Capability:
-System should be able to pinpoint the source of leakage of signal as soon as it
happens along the perimeter.
12) Graphical user interface with functionality of easily identifying the type and
location of intrusion.
13) Ability to provide the raw data that generates the alert for user-configurable
interface.
14) Data Library for the classification and identification of all events.
15) Integration with CCTV display through dedicated software.
16) Optical Patch Panels: As per the number of zones and total perimeter length
of Fiber-optic cable
17) Fiber Outdoor Enclosure-to house the start/end sensors and Fiber-optic
splices-should be sealed

Leveraging Health and Usage Monitoring Systems (HUMS) for
Enhancing Aircraft Serviceability
Objective: To gainfully utilize aircraft Health and Usage Monitoring Systems
to improve aircraft availability.
Description: Modern aircrafts have a Health and Usage Monitoring System
(HUMS) which captures hundreds of parameters related to flight profile,
vibration, engine and gear box performance, hydraulics etc. Analysis of this
data using modern ‘Big data’ analytics can yield the following benefits:(a) Identifying trends in behaviour/ performance of aircraft systems and
components
(b) Forecasting failures before they occur and taking remedial measures
(predictive Maintenance)
(c) Review the periodicity of servicing/ overhaul of aircraft components
(adaptive maintenance)
Analysis of HUMS data is routinely carried out in Modern Services and
Commercial Aviation to enhance aircraft availability. The failure of components
is detected in flight and relayed in near-real time to maintainers on ground to
enable swift corrective action on the arrival of aircraft at the Base. This pilot
project aims to carry out analysis of the vast data that is generated by HUMS
and active tangible benefits out of this analysis.

Development of MFC for INDRA MK-II system
1. Objective: Presently INDRA Mk-II radar is equipped with qty 02 Multi Function
Console for Human machine interface. Due to advancement and up-gradation of
technology, spares of subject console are not readily available. To overcome these
issues with enhance technology; it is proposed to develop the new MFC for INDRA
Mk-II.
2. Description:
The Display System of INDRA-II Radar consists of two identical
Display Consoles and one System Control Unit. The information displayed on both
the screen is always identical for an identical selection of video or synthetic pictures.
The Display Console displays the relevant videos and synthetic information on its
screen. It passes commands from the users through the keyboard to SPU/RDP on RS
232 serial channels to perform accordingly.
Functionally the display consists of
the following modules :- Power Control Panel, Monitor , MMI Assembly ,Card Rack
Assembly ,Power Supply ,Exhaust and Fan Trays. In addition to above a display
monitor and panel for debug port are present. The Power Control Panel provides the
power ON control and distribution of AC mains to various modules: Monitor, Power
Supply and LCD Terminal in MMI Assembly, Exhaust and Fan Trays.
The MMI desk consists of illuminated push button switches, track ball and LCD
terminal and communicates the operator switch selections, track ball movement and
keyboard commands to the card rack on three independent serial channels. The card
rack contains all the hardware circuitry to perform the data and graphics processing
for the presentation of Radar Picture on the monitor. It receives and processes the
synthetic and radar information and depending on operator selections through the
MMI and presents the Radar picture on the monitor. The exhaust and fan trays
provide the air cooling by blowing air through the card rack and forcing the hot air out
through the exhaust.

QUANTUM COMPUTING

Quantum computing uses properties of subatomic
Objective
particles like superposition and entanglement to encode and manipulate
data. It is opined that research efforts of academia, industry, and
government labs could pave the way forward to realise such vital
technology and provide an unbreakable encoding technology.
Description
Quantum computing could be a transformation technology for Defence.
The quantum cryptography essentially means distributing secret keys
over a public communication channel and not encrypting of qbits like in
the classical cryptography. The quantum algorithms are being used in
space communication mostly to secure key exchange and the values of
quantum bits are encoded by photon polarization. The free-space QKD
was first introduced over an optical path of about 30 cm in 1991 and
since, has been extended to line-of-site (LOS) and beyond ranges, by
daylight as well as at night. The satellite based quantum key distribution
scheme uses optical devices, improved spatial filtering and narrowband
pass filter to control the transmitter lasers. The technology has been
discussed as a theoretical possibility for decades and could be realised.

28

Development of Solid State CTS Magnetron
Objective. CTS magnetron is a frequently failing item and the same is used in
several systems available in inventory. To sustain the systems, indigenisation of the
item is required.
Description. CTS Transmission is solely based on the emission of RF energy by
CTS magnetron. Two channel CTS employs two CTS magnetrons. Magnetron, being
a vacuum tube is used for generation of microwaves of high power, principle based
on the interaction between electron stream and magnetic field.
The magnetron is a high power vacuum tube, that works as self-excited microwave
oscillator. Crossed electron and magnetic fields are used in the magnetron to
produce the high-power output required in Radar equipment.CTS magnetron works
in Ku band frequency. It is used as a pulsed oscillator.
Technical Parameters:
Filament voltage, - 12 to 13.2 V
Filament current, - 6.2 to 7.2 A
Warm-up time 2.6 to 3.25 min
Anode voltage 12.3 to 14.8 kV

28

29

Development of Solid State TAR Magnetron
Objective. TAR magnetron is a frequently failing item and the same is used in
several systems available in inventory. To sustain the systems, indigenisation of the
item is required.
Description. TAR Transmission is solely based on the emission of RF energy by
TAR magnetron. Magnetron, being a vacuum tube is used for generation of
microwaves of high power, principle based on the interaction between electron
stream and magnetic field. The magnetron is a high power vacuum tube that works
as self-excited microwave oscillator. Crossed electron and magnetic fields are used
in the magnetron to produce the high-power output required in Radar equipment.
TAR magnetron works in C band frequency. It is used as a pulsed oscillator.
Technical Parameters:
Filament voltage- 11.4 to 13.8V
Filament current- 7.5 to 10.5A
Warm up time - 2 min
Anode voltage 23 to 27 Kv
Magnetic field intensity- 4000 – 4400 Oersted

Conversion Factor: 1 Oersted = 103/4π A/m
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Development of Solid State TTR Magnetron
Objective. TTR magnetron is a frequently failing item and the same is used in
several systems available in inventory. To sustain the systems, indigenisation of the
item is required.
Description. TTR Transmission is solely based on the emission of RF energy by
TTR magnetron. Magnetron, being a vacuum tube is used for generation of
microwaves of high power, principle based on the interaction between electron
stream and magnetic field.
The magnetron is a high power vacuum tube that works as self-excited microwave
oscillator. Crossed electron and magnetic fields are used in the magnetron to
produce the high-power output required in Radar equipment. TTR magnetron works
in Ku band frequency. It is used as a pulsed oscillator.
Technical Parameters:
Filament voltageFilament currentWarm up time Anode voltage -

12 to 13.2V
5.5 to 6.5A
2 to 3.5 min
14.2 to 15.5kV
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Development of Pulse TWT for ELTA ASP J

Brief Requirement to be updated soon.

