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It is my privilege to present the
Annual Report of the CSIR-National
Aerospace Laboratories for the year
ended 315t March 2017. This is my
first annual report after taking over
as Director, CSIR- NAL on 27" June
2017. The report summarizes the
significant contributions made by the
institution towards the development
programs of the aerospace,
strategic and societal sectors. | take
this opportunity to acknowledge
the efforts and contributions of the
entire CSIR-NAL team that has given
life and substance to this report.

Highlights

2016-17 was very challenging
year for CSIR-NAL in terms of its
programmes and contributions to
the development of aerospace S&T
in the country. The year was also a
memorable year for the entire CSIR
institutions & family as CSIR entered
its 75" year of its foundation begin-
ning from 26th September 2016.
Over the years, all CSIR laboratories
through their S&T interventions have
contributed to the socio-economic
development of the country. To
mark this successful journey and
for large-scale dissemination of
information on the accomplish-
ment leading to greater visibility
of CSIR amongst its diverse stake
holders CSIR is organizing ‘CSIR-
Platinum Jubilee Science Exhibition’
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throughout the nation. The first one
being a Mega Expo ‘CSIR Platinum
Jubilee Technofest 2016’ as a part of
36™ India International Trade Fair,
Pragati Maidan, New Delhi, held
during 14-27 November 2016. For
this purpose, CSIR exhibited its tech-
nologies, contributions to science &
society in a space of more than 4600
sg m in Hall No. 12A. An estimate
of about 18 lakh people visited the
trade fair. The event helped CSIR in
wide publicity amongst the general
public and created awareness on
CSIR contributions to the science &
technology and societal benefits to
the nation.

CSIR-NAL has contributed many

technologies and products towards
furthering the “Make in India”

'@

¥

Fig. 1 SARAS PT1N engine ground run in progress.

National Mission of the Government
of India. The laboratory’s contribu-
tion towards this mission is spread
across both and  military
aeronautics / aviation sectors. In
addition to this, our laboratory has
also contributed to the strategic,
space and societal sector programs.
Thus my report will focus on the sig-
nificant contributions made under
all the categories.

civil

Contributions to the Civil
Sector

| am happy to share that during
2016-17, SARAS PTIN aircraft
has been readied for taxi trials &
developmental flight testing. The
programme was reviewed first in
September 2016 by a co-ordination



at the Aero India 2017.

meeting between CSIR-NAL, ASTE-
IAF, CEMILAC and DGAQA, and
followed by an Expert Committee
meeting chaired by Prof. Roddam
Narasimha and co-chaired by Dr.V
Saraswat, Member, NiTi Aayog in
December 2016. The study was
aimed at review of design modi-
fications implemented on SARAS
PTIN and safety aspects. Separate
Sub-Committees were also formed
for review on system safety analysis,
flight mechanics & simulation and
flight test plan and instrumentation.
A total of 25 engine ground runs
(EGR) were carried out in the last
year covering routine maintenance,
system functional and performance
test. In the coming year (2017-18)
SARAS PTIN aircraft will be used
to carry out specific number of de-
velopmental flights to evaluate the
aerodynamic characteristics, han-
dling qualities, efficacy of design
improvement mode and the related
safety aspects (Fig.1). The design
modifications are cleared by RCMA
and inspection reports submitted to
DGAQA.

Studies related to design and pro-
duction of New Generation Hansa
(Hansa-NG) featuring an all glass
cockpit were carried out during the
reporting year. The Light Trainer
Aircraft - Special Forum Meet
-2016 was organised in October
2016 for discussion on the Hansa-
NG and CNM5 aircraft to enhance
their marketability and inputs on
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Fig. 2 Hon’ble Minister for S&T & ES Dr Harsh Vardhan,
Dr. Girish Sahni, DG-CSIR, Mr Jitendra J Jadhav, Director-
NAL and Ms Shipra Singh Rana, MD-MESCO Aerospace Ltd.
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Fig. 3 ARINC 818 IP core demonstration set-up.

proposed various upgrades that
will improve their saleability. Hansa
-3 successfully made its flight in
the eleventh edition of Aero India
2017. Showcasing the static dis-
play of Hansa-NG glass cockpit
was a major aftraction. The event
provided a significant platform in
bolstering business opportunities in
international aviation sector. One
Hansa-3 aircraft was handed over
to M/s Mesco Aerospace Limited.
The firm has shown keen interest in
licensed production and marketing
of Hansa-NG aircraft (Fig. 2). | am
also happy to inform that during the
year Hansa-3 has flown to Mumbai
for Mesco operatrions. As regards
to CNM5 Aircraft project, the meet-
ings of Joint Program Management
Board (JPMB) held in September
2016 and January 2017 to deliber-
ate on certification approaches both
national and international, design
modifications including fitment of
diesel cycle engine to improve mar-
ketability. It has been decided to
pursue certification in India by the
DGCA and a collaborative proposal
of CSIR-NAL & Mahindra Aerospace
is under consideration.

There have been other contribu-
tions in civil aeronautics / aviation
furthering indigenous development.
DRISHTI, an airport runway visibility
assessor system developed by NAL
has completed installation in ten
international airports of India. All
the systems have been validated

and Class-1 certification have been
issued. Further, supply of 54 Drishti
systems to eighteen Indian Air Force
airfields through Tata Power SED
completed successfully during the
year. The Integrated Drishti Aviation
Weather Monitoring System
(D-AWMS) installed at IGI Airport,
New Delhi went through rigorous
validation and emerged as a suc-
cessful product. System engineering
vertical saw a remarkable devel-
opment of the IP core technology
during the year. Under Fast-Track
Translational (FTT) project, design,
development & certification of FPGA
based IP core 818 as a part of the in-
ternational standard RTCA DO-254
for avionics video and data is under
certification with CEMILAC (Fig.3).
The formal discussions are under
progress with M/s Astronautics, USA
for international certification. SAAB
has shown interest with wide screen
display system with ARINC 818
video interface. Further, the formal
methods based tools and platform
based framework as part of 12"
Five Year Plan (FYP)has matured
towards industrial applicability and
organizations such as ADE, GTRE,
RCMA and HSTL have shown inter-
est in this framework. Again under
the 12" FYP an advanced phys-
ics based Multi- Spectral Image
Sensors Simulation Software (MISSS)
and associated tolls were integrated
in flight simulator for Enhanced
Synthetic  Vision System (ESVS)
application. ESVS capability was
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Fig. 4a SUCHAN UAV with 2m wing
span.

successfully demonstrated on SARAS
simulator at Aero India 2017.

CSIR-NAL is one of the lead agen-
cies for Micro Aerial Vehicle (MAV)
development in the country. Under
the 12th FYP project on MAY,
over 100 flight tests were success-
fully carried with CSIR-NAL autopilot
board on the fixed wing UAV class
I, in fully autonomous mode includ-
ing auto take off, auto landing and
fail safe scenarios. NAL developed
autopilot  functionality has been
modified to suite the NAL’s Ground
Control Station (GCS). Continued
with the lead obtained in the 12th
FYP project, NAL has taken up
FTT project to translate the mini
UAV ‘SUCHAN' into a marketable
product. In this project, successful
efforts were made to increase the
endurance of the vehicle and safety
modes are included in the NAL au-
topilot. With wings made out of EPP
foam and GFRP skin has reduced
the weight of SUCHAN around
300-400 grams compared to Kevlar
wings. With these modifications

and high capacity the vehicle could
Fig. 5 ABHIAS.

successfully fly more than 100 min-
utes. As part of the user interaction,
SUCHAN UAV flight demonstrations
were shown to Air Force officials of
western command in Gandhinagar,
Guijarat (Fig. 4a,b). During the year
research studies on flapping wing
MAVs with different configuration
have been studied in Micro Aerial
Vehicle Research Tunnel (MART).

Contributions to Strategic
Sector

In addition to furthering the indig-
enous development for strategic
sector, NAL'’s significant contribu-
tions to major national programs
in this sector have enabled the
strategic sector to achieve self reli-
ance. Under the FTT programme
NAL has taken up the development
of Acoustic Based Hit Identification
and Analysis System (ABHIAS) for
marksmanship training in the sub-
sonic range. It is primarily aimed
at the strategic market consisting of
the Armed Forces-Army, Navy and
Air Force, CRPF, CISF, NSG, BSF
etc. Considering there are more
than 2000 firing ranges across

Fig. 6 Mr. Jitendra J Jadhav, Director,
CSIR-NAL and Dr. Dinesh Kumar Likhi,
CMD, MIDHANI have signed Transfer
of Technology (ToT) agreement on 4
March 2017.

Fig. 4b Demonstration of SUCHAN UAYV to Air Force officials.

India requiring at least 8 systems
per firing range, this indigenous
system has good market potential.
The system currently under ruggedi-
zation with armed forces and MoU
at final satge with BEL, Bengaluru
for productionisation, marketing
and ofter sales service (Fig. 5).
Apart from low maintenance cost
this indigenous system is 60% of
the cost of comparable imported
system. Further under the ongoing
FTT programme, light weight con-
ductive polymer composite based
enclosure for avionics, portable hot
binder and microwave hybrid auto-
clave are aimed to benefit strategic
sector. Further, during the year | am
happy to share that NAL delevoped
carbon fibre obtained certification
for aerospace grade by CEMILAC.
The Ministry of Defence(MoD) will
be taking up this technlogy for
establishing 100 TPA carbon fibre
plant through MIDHANI. (Fig.6)

CSIR-NAL continued its support to
the ADA’s LCA-Tejas Programme.
Advanced Composites  Division
(ACD) - NAL continued to make
contributions in the areas of design,
fabrication and R&D of composite
structures. During the year, three
sets of fin and rudder assemblies
were delivered from SP4 to SPé
aircraft. Four sets (10 parts/set) of
MLG aft doors with fairings were
delivered to SP4 to SP7 aircraft.
Three out of seven centre fuselage
parts were supplied to aircraft up to
SP18. All parts of fin, rudder and 6
centre fuselage parts produced at
TAML, Bengaluru under the QA cov-
erage of NAL. Further the National
Control Law team for LCA-Tejas
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led by CSIR-NAL completed the
control law design modifications for
Final Operation Clearance (FOC)
of LCA-Mk1 aircraft and trainer
variant. Air data algorithms were
developed for AIR - to- AIR refueling
mode. LCA Navy successfully
completed 12 ski jumps with
the modified SKI jump take off
mode (Fig. 7). All variants were
flown during Aero India 2017. The
DELS facility at NAL continued to
be extensively used for control laws
evaluation of Air Force & Navy vari-
ants of LCA during the year.

CSIR-NAL has made significant
contributions to the ADA’s national
progarmme on Advanced Medium
Combat Aircraft (AMCA). NAL pro-
vided extensive support to structural
design and development. The stud-
ies in the third phase of AMCA were
focused on the design and analysis
of airframe using AMCA 3B-09
version model. The design team
carried out optimization studies on
wing and its control surfaces for
strength and buckling constraints.
Preliminary dynamic, flutter analysis
and design of forward retraction
main landing gear were carried out
in the reporting period. (Fig. 8). This
year the full-scale air intake duct of
AMCA was handed over to ADA.

| am happy to inform that CSIR-
NAL has contributed significantly
to the Mirage aircraft up-gradation
programme of IAF. The significant
contributions include: (a) store

Fig. 7 Simulator setup for LCA Naval
version.

separation suite consists of CFD
mesh free solver developed to carry
out weapon integration studies in-
volving trajectory computations for
about 96 configurations including
single as well as multiple release
of stores (Fig. 9), (b) Finite element
model of the aircraft having dynam-
ic characteristics generated from
3-D CAD model which can be used
for static stress and dynamic analy-
sis of the aircraft with different store
configuration, (c) aero-mechanical
load analysis to compute the load
envelopes and reactions, and (d)
aeromechanical studies of new
stores on the Mirage aircraft were
carried out to provide data for sta-
bility and control (S&C) analysis in
support of flight clearance.

The other major contributions to
the strategic sector from NAL are;
wind tunnel tests were carried out
on aircraft configuration for ADA
to study the performance of the
air-intake in presence of fore-body
perturbances; wind tunnel tests for
DRDL for generating aerodynamic
data for missile configuration and

Fig. 9 Salvo release of four bombs from Mirage. (a) Bombs in initial position, and
(b) Position of bombs after.
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Fig. 8 AMCA finite element model.

aerodynamic grid data for a typi-
cal missile configuration for Su-30
aircraft model using semi-captive
trajectory rig developed in-house
(Fig. 10); whirl flutter prediction of
HTT40 engine-propeller system;
GVT, flight testing and in flight
data analysis on Dornier DO 228
aircraft; development of compo-
nents viz, single stage axial turbine,
mixed flow impeller, combustor
nozzle, rotor etc., for 1 kN small
gas turbine engine under 12" FYP;
development of first prototype 65
HP Wankel Rotary Combustion
Engine for DRDO’s PANCHI pro-
gramme; autoclave of working
diameter and length of 1.2m and
2 m was successfully commissioned
at ADE in December 2016. Failure
analysis and accident investigation
is one of the core/niche activities
of CSIR-NAL, a major contribu-
tion in this year was handling the
failure analysis of failure of flex-
ible couplings joining the pipelines
in the ECS of IAF aircraft. Further,
considering the growing interest in
stealth technology in the country
which has demanded applications
of broadband radar absorbers for
stealth platforms, the design and
analysis of FSS-based RAS has
been initiated at NAL's Centre for
Electromagnetics.

Fig. 10 A photograph of the model
along with parent aircraft mounted in
the 1.2m tunnel.




Fig. 11 RLV-TD flight vehicle in the
reverberation chambler.

Contributions to
Programmes

Space

The association of CSIR-NAL with
Department of Space has always
been mutually beneficial. During
the year, bulk of the testing in
NAL’s 1.2m wind tunnel facility was
used by ISRO in connection with
aerodynamic characterization  of
launch vehicle variants and crew
escape system. The Acoustic Test
Facility (ATF) continues to provide
excellent support for the acoustic
testing / qualification of ISRO’s
current fleet of launch vehicles
for the Indian Space Programme.
During the year the Indian Space
Research Organisation (ISRO) suc-
cessfully conducted the maiden
test flight of the Reusable Launch
Vehicle-Technology Demonstrator
(RLVID) on May 23. CSIR-NAL
has contributed significantly to the
success of the ISRO’s programme.
ATF of NAL conducted a series of
acoustic tests at different overall
sound pressure levels in steps to

Fig. 12 A photograph of RLV ascent
phase model mounted in the 1.2m
tunnel.

determine the vehicle performance.
The RLV-TD was “live” with all its
critical payloads active and opera-
tional during the acoustic tests. (Fig.
11). Wind tunnel studies were done
on scaled model of RLV ascent and
descent phases of flight covering
wide range of angles of incidence
and wind speeds up to four times
the speed of the sound. (Fig. 12).
The other S&T interventions for RLV-
TD include finite element analysis,
aeroelastic testing for transonic buf-
fet estimation and flutter clearance
to ensure safety of the experimental
flight. The year also marked by the
acoustic qualification testing of all
the major redesigned components
of LVM3 launch vehicle and on the
electronic decks of the L40 strapons
of the GSLV MKIL. In another major
achievement ISRO has successfully
conducted 2-stage rocket termed
“Advanced Technology Vehicle”
rocket was able to fly at Mach 6 (six
times the speed of sound) speeds,
propelling India into the league of
only four nations to be capable of
doing so. NAL through wind tunnel
tests has contributed in terms of de-
termination of overall aerodynamic
force and moments on the complete
configuration as well as the sus-
tainer alone. These measurements

Fig. 13 Super-elastic NiTi SMA products: (a) strip, and (b) rings for fabrication of

stent grafts.

provided vital aerodynamic data on
stability of the vehicle during flight
and assessment of performance of
the air-intake under conditions of
supersonic combustion. As we know
that INSAT class of satellites make
use of sun shield mirrors for cooling
the IR detector of very high resolu-
tion radiometer (VHRR). These sun
shield panels are made of 6061
T651 alloy surfaces
as highly reflecting mirrors. It is
noteworthy to mention that the sun
shields which were surface modified
at Surface Engineering Division of
CSIR-NAL have been used by ISRO
in the recently launched INSAT 3DR
on September 08, 2016. In an-
other notable achievement during
the year NAL led PPP consortium
bagged autoclave order of about
100 million INR from SHAR, ISRO
and a lab scale autoclave has also
been commissioned for VSSC,
Thiruvananthapuram.

aluminum

Special Materials Develop-
ment

CSIR-NAL has made significant
contributions in the area of spe-
cial materials. The achievements
in the year are truly noteworthy.
The technology development for
production of NiTi shape memory
alloys in 20-40 kg melt capacity
has been successfully transferred to
MIDHANI, a Defence Public Sector
on March 4, 2017. It is expected
that the engineering products would
be commercially available from
MIDHANI by the end of 2017.
The laboratory has signed MoUs
with Sri Chitra Tirunal Institute of
Medical Sciences & Technology,
Thiruvananthapuram and Frontier
Lifeline Hospital,Chennai for design
and development of NiTi SMA st-
ents, medical implants and medical
devices (Fig. 13). PVDF films were
developed and characterized for
energy harvesting applications. NAL
has taken-up a project on develop-
ment of near net shapes of Nose
Tip and Wing Leading Edge out of
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Fig. 14 (a) Ferrous gear, Sensor IC and
speed sensor module along with 0 to
5 Volt output pulses. (b) CSIR- NAL
Sensor mounted in the TVS Victor
motorbike, and (c) Odometer reading
with vehicle speed of 75 km/hr.

C/SiC composites for hypersonic
test demonstrator vehicle (HSTDV)
applications. Under the FTT pro-
jects, a giant magnetoresistance
(GMR) based gear tooth position
sensor was successfully developed
at CSIR-NAL. The sensor was suc-
cessfully installed in TVS motorbike
and vehicle endurance test is in pro-
gress. The sensor has been qualified
by ARAI for EMI/EMC tests along
with ESD up to 15kV (Fig 14). In the
field of corrosion resistant coatings,
chromate free anodization process
complying RoHS and REACH stand-
ards exhibited excellent corrosion
properties. Pilot scale has been
set-up to demonstrate the scale
up process. The process has been
demonstrated to major aerospace
firms Boeing and Airbus and they
have shown keen interest for their
applications.

Societal Mission Activities

In line with the government’'s em-
phasis on translating home grown
technologies for societal benefits,
CSIR-NAL’s performance in this area
has been commendable. The re-
newable energy initiative launched
by NAL along with its industrial part-
ner M/s Aparna Renewable Energy
Systems (ARES) has culminated in
installing 1 kW WiSH at science and
technology educational institutions
in Bangalore. Three more orders
from S&T institutions have been re-
ceived during the year. In addition,
four units of T kW hybrid systems

Fig. 15 4 kW NALWIN Wind Turbine.

will be installed at the CSIR-IMMT
campus at Bhubaneshwar under the
CSIR-800 banner program. Under
the FTT programme, NAL has taken
up design and development of
4kW and 10 kW WiSH system for
low wind regimes prevalent across
the Indian subcontinent. The 4 kW
hybrid is designed to deliver 4 kW
at least 8 hours a day and the 10
kW system is designed to address
the energy demand of off-grid rural
populace at community level. The
installation of hybrid system are in
progress at NAL (4-10 kW) and at
KREDL (10-15 kW), Nagarabhavi,
Bengaluru (Fig. 15). | am also hap-
py to inform that the fourth order
for lab scale autoclave was received
from lIT- Bombay during the year.

R&D Performance Indica-

tors

The R&D performance indicators of
the laboratory during the year are
noteworthy. CSIR-NAL was awarded
45 new sponsored projects costing
Rs. 26.93 crores and 33 grant-in-
aid projects costing Rs. 27.84 crores
during the financial year 2016 -17
from external agencies. NAL's exter-
nal cash-flow was Rs. 86.13 crores,
including Rs. 5 crores from ISRO
for the 12th Five Year Plan NTAF
augmentation program. The con-
tributions from the government and
PSUs constituted 90% of the external
cash flow.

The year also witnessed signing
of 59 MOUs / NDAs with external
agencies, the major ones amongst
them include: technology trans-
fer agreement with MIDHANI

& |
Fig. 16 Team NAL bags Platinum
Award for Aerospace Theme for ex-
cellence in display at CSIR Platinum
Jubilee Technofest 2016.

Hyderabad for commercialization
of Ni-Ti based SMA products for
engineering and biomedical ap-
plications, project agreement with
Boeing, USA & Airbus SAS France,
Agreement with HAL Bangalore for
E&M Mod Kit for Mirage Aircraft,
Agreement with  Enzen Global
Solutions Private Limited, Bangalore
for Development of wind solar
hybrid systems, MoU with Aditya
Birlo.  Management Corporation
Private Limited, Mumbai for estab-
lishing Composite Manufacturing
Unit for manufacturing of large
Composite parts of various Aircraft
Programs and few MoU’s with col-
leges/universities to foster research
and academic linkages. The year
witnessed increased in IP portfo-
lio by submission of 4 new patent
proposals in India with grant of 7
foreign patents. On copyright front,
there were 4 copyright proposal
submitted to CSIR. The total number
of publications was 370, with 131
journal papers and 239 conference
papers.

CSIR-NAL participated in two mega
events/exhibition during the year.
The first being the CSIR Mega Expo
‘CSIR Platinum Jubilee Technofest
2016’, as a part of 36th India
International Trade Fair, Pragati
Maidan, New Delhi, held during
14-27 November 2016. With the
effort of Team NAL, the Aerospace
Theme Pavilion has been awarded
‘Platinum Award’ for excellence in
display for the second consecutive
participation (Fig.16). Further, CSIR-
National Aerospace Laboratories
participated in the Eleventh Edition



of AERO INDIA 2017 Exhibition, a
5-day event between February 14 to
18 at Yelahanka Air-Force Station,
Bangalore. CSIR-NAL’s  HANSA
have been showcased at the event
along with Mi-17 helicopters, indig-
enously built HAL products viz, LUH,
LCH, ALH, LCA etc. The laboratory
had set-up an excellent stall at the
Aero India 2017 and showcased its
expertise and technical advance-
ment in the area of Aerospace
Science & Technology. One of the
major events during the show was
the handing over of Hansa-3 to
MESCO Aerospace Ltd., in the pres-
ence of Dr. Harsh Vardhan Hon’ble
Minister for Science & Technology
and Earth Sciences and Dr.Girish
Sahni Secretary DSIR & DG,CSIR. |
congratulate Team-NAL for making
both the events a great success.

On the honours and awards front,
the year 2016-17 was a quite suc-
cessful year for CSIR-NAL in terms
of its recognition as premier aero-
space laboratory in the country.
Significant awards to mention are:
(i) Advanced Composites Division
(ACD) along with C-CADD team re-
ceivedthe JEC Asia-2016 Innovation

Award in the “Aeronautics” catego-
ry for “Development of a 14 Seater
Civil Aircraft: ‘SARAS’, Integrating
The Fuselage Bulkhead with The
Composite Dome”, (ii) Advanced
Composites Division was awarded
the ‘7th National award for technol-
ogy innovation in petrochemicals
and downstream plastic processing
industry’, for Research in the field
of Polymer Science and Technology
by the Ministry of Chemicals and
Fertilizers, Government of Indiq,
(iii) CSIR Technology Innovation
Award 2016 for “LED based
Drishti  Transmissometer” (iv) S
Satish Kumar, Propulsion Division
received the Prestigious “IEl Young
Engineers Award” in the field of
aerospace engineering for the
year 2016-17 from the Institution
of Engineers (India), and (v) R.
V. Lakshmi, Surface Engineering
Division received The CSIR Young
Scientist Award for the year 2016
in Chemical Sciences. In addition,
many scientists of our laboratory
have been won other individual/
group awards, appointed as edito-
rial board members and reviewers
of national and international jour-
nals, received best paper awards

etc., | congratulate all of them on
their success.

For all the achievements of the lab-
oratory | would like to acknowledge
and sincerely thank the support
and cooperation of members of
the Research Council, Divisional
Scientific Committees, Management
Council of CSIR-NAL, DG-CSIR,
and staff of CSIR Head Quarters,
New Delhi. | also acknowledge the
support received from our various
stake holders; DRDO, ISRO, DGCA,
ADA, HAL, Air HQ, ARDB, DST,
DAE, Defence Services, MoES, IMD
and others including international
bodies for continuing to repose their
faith in us and by sponsoring several
R&D projects. Much of our achieve-
ments have been made possible due
to efforts, cooperation, advice and
confidence shown by these agen-
cies. Finally, | wish to acknowledge
and thank all scientists and other
staff members of CSIR-NAL for their
continued commitment towards the
growth of the organization.

Jitendra J Jadhav
Director
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@ Mission

Development of national strengths in aerospace sciences
and technologies, infrastructure, facilities and expertise.

e Advanced technology solutions to national aerospace pro-
grammes, fighter aircraft, gas turbine engines, defense
systems, defense services, launch vehicles & satellites,
and space systems.

e  Civil aeronautics development (from 1994). Design and
development a small and medium-sized civil aircraft - To
promote a vibrant Indian civil aviation.

‘ Mandate

e NAL’s mandate is to develop aerospace technologies with
a strong science content, design and build small and
medium sized civil aircraft, and support all national
aerospace programmes.
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S&T Performance Indicators
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CSIR-NAL Manpower over the Years

Clusterwise No.of Scientists as on March 2017
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Distinctions

(SIR Technology Innovation Award 2016 for “LED based Drishti Transmissometer”

Ms R. V. Lokshmi, Surface Engineering Division received The CSIR Young Scientist Award
for the year 2016 in Chemical Sciences.




