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CSIR-NAL Diamond Jubilee Foundation Day
Celebrations on 1 _June 2019

Shri K N Vyas, Chairman, BARC & Secretary, DAE, Mumbai was the Chief Guest.
Shri M M Murugappan, Executive Chairman, Murugappa Group, Chennai and
Shri Jayant D Patil, Whole Time Director (Defence), L&T, Mumbai were the Guests of Honor.
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CSIR-NAL at ‘Wings India 2020

MoU between CSIR-NAL and HAL for production, market-
ing and after sales support for SARAS Mk2 aircraft.

\
1 . 1B H
.‘.-..l-: \—-‘%E s1anim - p— -
WLl | v _...-_,.l' S —— |

Shri. Hardeep Singh Puri Hon’ble Minister for
MoCA inaugurated the Hansa-NG mockup.
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Jitendra J Jadhav

Director

Report of the Director

The year 2019-20 was a special
year for CSIR-National Aerospace
Laboratories as it celebrated glori-
ous 60 years of its foundation. In
this Diamond Jubilee celebration of
the laboratory, it continued to make
significant contribution towards S&T
development in aerospace, strategic
and social sectors for the nation. It is
the combination of individual excel-
lence and team work that makes the
organisation great.

On completion of laboratory’s
Diamond Jubilee, it is my privilege
to present the Annual Report of
CSIR-NAL for the year ended 31st
March 2020. The report summa-
rizes 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 con-
tributions of the entire CSIR-NAL
team responsible for the excellent
outcome of the report.

Highlights

CSIR-NAL celebrated its Diamond
Jubilee Foundation Day on 1st
June 2019 marking completion
of glorious 60 years of great ser-
vice furthering the development
of aerospace S&T in the country.
The foundation day was presided
by Shri. K N Vyas, Chairman,
BARC & Secretary DAE as Chief
Guest and leading industrialists
Fig. 1 Shri K N Vyas, Chairman, BARC
& Secretary, DAE, Mumbai was the
Chief Guest and released the CSIR-
NAL Diamond Jubilee Book.

Shri. M M Murugappan, Chairman
Murugappa Group and Shri Jayant
D Padtil, Director (Defence) L&T
were guest of honour. Dr. Shekar
C Mande, DG, CSIR was also wit-
nessed the CSIR-NAL Foundation
Day celebrations (Fig.1).

Subsequent to the approval of Saras
Mk-2 project (19 seater LTA), the
work on design & development
activities  towards  performance
optimization of aircraft configura-
tion was taken up on priority to
meet user/airlines requirement.
Another memorable occasion was
during Wings India 2020, a MoU
was signed between CSIR-NAL
and HAL for design, development,
certification, production and life
cycle maintenance of SARAS Mk-2
aircraft (Fig. 2). Hon’ble Minister
for Science & Technology, Dr Harsh
Vardhan inaugurated the Hansa-
NG fabrication facility at CSMST
(Fig. 3) and had a first-hand feel of
the Hansa-NG cockpit. A full scale
Hansa-NG fuselage mock-up with
Glass cockpit and improved interi-
ors was realized, and displayed in
Wings India 2020 Air-show held
at Hyderabad. It is noteworthy to
mention that CSIR-NAL received let-
ter of intent from three flying clubs
totalling to nine Hansa-NG aircraft
(Fig. 4).

The 131st STAl meeting was suc-

cessfully hosted by NTAF, CSIR-NAL
in May, 2019 with the participation

Fig. 2 Signing of MoU between NAL
and HAL for Saras Mk-2 production,
marketing and after sales support.
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Fig. 3 Visit of Hon’ble Minister for S&T
to Hansa-NG fabrication facility.

of about 22 foreign delegates. The
team at NTAF took up the challenge
of removing the side-wall of the
Flexible-Nozzle section of the 1.2m
trisonic wind tunnel for the first time
in the 53-year-old history of the
tunnel. This was imperative in order
to troubleshoot some of the issues
such as stress-high (over- curvature)
observed in the flexible nozzle con-
tours of the tunnel, in the last few
months. The proposal for the 2.5m
continuous trisonic and 1.75m
blowdown supersonic wind tunnel
facility is under the consideration of
Government of India.

The ACD division at CSIR-NAL has
completed the delivery of 20 sets
of composite parts/assemblies for
the first batch of 20 aircraft towards
series production, also 20 sets con-
sisting 13 types of parts/set to meet
Final Operational Clearance (FOC)
standard is being manufactured at
TAML with quality assurance from
CSIR-NAL. As a laboratory initiative
ACD received the AS9100 Rev.D
certification (Fig. 5).

During the past year, the ToT
Partners for Autoclave technology
have received two orders, one from
IIT Madras for Lab scale autoclave
and another from IIT Guwahati
for Desktop Autoclave. With these
orders, the aerospace autoclave
technology has generated about Rs.
47.7 crores of business since 2012
with  the industry participation.
Large Autoclave systems are under
various stages of execution, for the
strategic sector, which includes,

A
Fig. 4 Receipt of Letter of Intent (Lol) for
Hansa-NG during Wings India 2020.

Dept. of Space SDSC, SHAR,
VSSC, Thiruvananthapuram (Fig.
6), URSC, Bengaluru and a private
industry, M/s. Gopalan Aerospace,
Bengaluru. The technology to man-
ufacture the Multizone Hot Bonder
(MZHB) was earlier transferred to
two MSMEs. One of them, M/s.
SAN Process Automation, has won
purchase orders for the supply of
eight MZHBs from HAL, Bengaluru
and Indian Air Force, Hyderabad.
Another noteworthy milestone is
the winning of export order for
three numbers of MZHB from the
East African School of Aviation,
Kenya by the same licensee. The
total order value secured by the ToT
licensee is Rs.130 Lakh. Continued
with these industry partnership suc-
cess, CSIR-NAL in association with
nine sister laboratories has organ-
ised the first theme Industry Meet
on 18th October 2019. This event
was a giant step taken by CSIR to
reach out to industries in furthering
the ambitious ‘Make in India’ pro-
gramme. | am happy to inform that
the event was a grand success with
more than 100 industries from aer-
ospace and defence manufacturing
including leading industries like
BEL, HPCL, Aditya Birla, Reliance
Composites, CUMI, Murugappan
Industries etc., participated in the
event and showed keen interest in
the collaboration with CSIR labora-
tories (Fig. 7).

A gist of significant contributions en-
compassing both civil, strategic and
societal sectors are presented in my
report in the following categories.

CERTIFICATE
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Fig. 5 AS9100:2016 Rev.D certificate.

Contributions to the Civil
Sector

The year 2019-20, saw CSIR-NAL
continued its contributions to fur-
thering the development of national
aerospace sector. Team CSIR-NAL
continue to build the organisa-
tion as a high-technology oriented
institution focussing on advanced
disciplines and delivering technolo-
gies and products towards ‘Make
in India” National Mission of the
Government. After successful par-
ticipation in the Aero India during
2019, a few major modification
were implemented on Saras PTTN
aircraft to carry out further flight
testing in order to achieve the de-
sign validation objectives. 5-bladed
metallic pusher propellers on the
aircraft were replaced with 5-bladed

Fig. 6 Autoclave during installation at
SDSC, SHAR.

W

R2 Report of the Director



Fig. 7 CSIR Industry Meet 2019, interaction with the industrialist, and exhb

composite pusher propellers and
modification of engine exhaust stub.
Following four Low Speed Taxy
Tests (LSTT) two tests flights were
completed as on March 2020 and
the aircraft was flown at an altitude
of 15000 ft. The Saras Mk-2 pro-
gram has been reviewed at regular
intervals by the Project Monitoring
Committee including participation
form stake holders. During the year,
considerable progress was achieved
in the design of Saras Mk-2 (19
seater aircraft) towards optimization
of configuration. The drag reduction
and aerodynamic efficiency, reduc-
tion in Operating Empty Weight
(OEW) and increase in useful load,
improvements in Flight Control
System (FCS) and general systems
were addressed. Significant pro-
gress was made with preliminary
layouts, preliminary configuration
documentation, CFD analysis, wind
tunnel testing, configuration design,
performance estimation, stability
and controllability and critical load
cases for structural design has been
achieved for Saras Mk-2 aircraft.
(Fig.8a,b). In the RTA development,
the proposal for PDP phase and
formation of SPV has been submit-
ted to MoCA to obtain in-principle
approval of Ministry of Finance,

L7k .

Govt. of India. It was decide to pre-
pare two options namely de-novo
design and upgrading the existing
airframes.

Significant  efforts were made
towards the development of Hansa-
New Generation (NG) aircraft with
the improvements such as all-glass
cockpit, advanced fuel efficient
Rotax 912iSc engine with better
performance (increased range and
endurance), optimized airframe,
steerable nose wheel, electrically
operated flaps, IFR compliance,
improved ingress-egress, better
interiors/ergonomics and external
finish. The new power plant system
installation along with proposed
aerodynamically efficient cowling to
suit the Rotax 912iSc 3 Sport engine
has been designed. Fuel system and
engine thrust measurement test rigs
were developed and realized to test
the engine performance on ground.
Design changes were incorporated
in the cockpit for the installation of
full Glass-cockpit MIP with improved
aesthetics and ergonomics. (Fig. 9)

ALD division at CSIR-NAL has
initiated development of indig-
enous Engine Display System for
Hansa-NG. The system prototype

Fig. 8 (a) Saras Mk-2 tractor version wind tunnel model and (b) Surface pressure

distribution and wake streamlines for Saras Mk-2 tractor aircraft on power ON

conditions.

ition - KV students visit as part of lISF 2019.

development has been completed
in-house as application software
development platform (Fig. 10).
Further prototype development of
Integrated Avionics Development
Computer (IADC) has been realised
for functional testing and verification
(Fig. 11). NAL's Drishti crossed more
than century mark - 105 systems
working in 21 Civilian International
Airports (51 systems) and 18 Indian
Air force airbases (54 systems).
Kempegowda International Airport
(KIA), had the hon-
our of getting the 50th system in
November 2019 - a golden land
mark for Civilian Airports when 4
Drishti systems were installed in the
new Runway of KIA (Fig.12). CSIR-
NAL has successfully designed and
developed multi-copters
in this year for different applica-
tions. The developed Multi-copters
are 0.5 Kg payload Quad-Copter,
5.0 Kg Payload Hex-Copter and
20.0 Kg Payload Octa-Copter.
The developed Quad-Copter is
extensively used in acquiring Arial
Multi-Spectral images of selected
medicinal and aromatic crops cov-
ering 1,99,754 m? area maintained
by CSIR-IHBT (Fig. 13). Successful
flight trials for the Octa-Copter car-
rying payload either hyper spectral

Bengaluru,

various

Fig. 9 Close-up view of Hansa-NG all

glass cockpit.

Report of the Director R3




. 1 NAL EMU Prototype
COTS,EMU:Systom i {(Under Development)

Fig. 10 EMU System Prototype
development.

camera or pesticide sprayer were
completed (Fig. 14). For the first
time in the country, Drone based
Earth Magnetic field survey was con-
ducted by joint team of CISR-NGRI
and CSIR-NAL. In this flight cam-
paign, the magnetometer AirBird
is integrated as a slung load to the
NAL Hex-Copter (Fig. 15). The re-
sults of the drone based survey are
compared with other methods and
found that the drone based mag-
netic survey data is consistent and
reliable.

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-
reliance and considerable saving to
foreign exchange in terms of import
of high-end technologies and ser-
vices. CSIR-NAL’s National Trisonic
Aerodynamic Facility has completed
1632 blowdowns in the 1.2m and
629 blowdowns in the 0.6m wind
tunnels during the year 2019-
20. The major users of the facility
were DRDO, ISRO and CSIR-NAL.
For DRDL, wind tunnel tests were

Fig. 13 Multi-Rotor
Drone.

(Quad-Copter)

Fig. 11 IADC Prototype hardware.

conducted for full scale model of
missile configuration to obtain the
basic aerodynamic characteristics
and control effectiveness (Fig.16).
In the area of engine development,
NAL has initiated the certification of
30 hp Wankel Rotary Combustion
Engine in coordination with RCMA
(Engines).

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. The FOC order from
HAL to supply 20 sets of composite
parts/assemblies for the next batch
of 20 aircrafts has been received
and being executed at M/s TAML
along with NAL. Five sets of Centre
Fuselage parts, two sets of MLG
Aft doors, one set of MLG Forward
doors and one set of Fin and Rudder
assemblies were fabricated at TAML
and delivered to HAL as per FOC
standard. Control laws were fur-
ther updated to include Auto Low

Fig. 14  CSIR-NAL

Octacopter

indigenous
carry

developed to
Hyperspectral Sensors.

Fig. 12 Drishti and AWMS at new run-
way of KIA, Bengaluru.

Speed Recovery (ALSR) Mode and
the experimental OFP version was
test flown. Control law algorithms
for LCA Naval variant were also
upgraded to achieve SKI jumps
and arrestor hook landing from
Naval ship (Fig. 17). Further, in the
reporting period, the FMCD team
has significantly contributed to flight
mechanics parameter analysis and
controller design for UAV-UCAV
program. Performance verification
of the flight control laws was car-
ried out in the nonlinear simulation
environment to ensure the flight
worthiness of the flying wing UCAV.

Failure analysis and accident in-
vestigation is a contfinuing activity
of the Materials Science Division of
CSIR-NAL for the past four and half
decades and the activity has been
designed to cater to the needs of the
Indian Aerospace Organisations.
During the year 2019-20, 34 in-
vestigations  involving  incidents/
accidents of aircraft, helicopters and
ground equipment used for defence
aircraft were referred to the labora-
tory for investigation by the various
organizations like IAF, HAL & MoCA.
In most of these investigations, the
primary cause(s) of failures could

Fig. 15 CSIR-NAL indigenous Hex-
copter developed to carry Magnetomer.
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Fig. 16 A photograph of full scale
model of typical missile mounted in 1.2
tunnel.

be identified and after each inves-
tigation, recommendations were
suggested for prevention of similar
incidents/accidents in future.

Contributions to Space Pro-
grammes

The Indian Space Programme has
been ably supported by the CSIR-
NAL’s Acoustic Test Facility (ATF)
over the last three decades. Acoustic
qualification  of space bound
hardware has been very crucial to
ensure the reliability of the hard-
ware and successful completion
of the mission. ATF carried out a
major acoustic test programme on
four numbers of the L40 Strapon
Nosecone decks for the F10 mis-
sion of the GSLV-MKII in addition
to acoustic tests on the PSLV-PS4
Flexible Solar Panel (Fig. 18). ATF
also successfully completed acoustic
test programmes on two subsystems
of the new Small Satellite Launch
Vehicle (SSLV) of ISRO during the
year. ATF completed the design,
fabrication, testing and supply two
numbers of high intensity octave
band microphone calibrators  to
the Vikram Sarabhai Space Centre,

Fig. 19 Test vehicle model mounted in

tunnel.

S :
Fig. 17 LCA-N
Deck.

avy Take Off from Ship

Thiruvananthapuram  and  one
calibrator to Satish Dhawan Space
Centre (SHAR) of ISRO. Various units
of ISRO require such calibrators for
use in calibration of microphones
used in satellite launch missions.
Wind tunnel tests conducted for
VSSC include aerodynamic charac-
terization of various launch vehicles
and Crew Escape System (CES) test
vehicle configuration for the ambi-
tious Gaganyaan project. The wind
tunnel tests involved various types of
measurements such as force, steady
and unsteady pressure measure-
ments in the 0.6m and 1.2m trisonic
wind tunnels. Various scaled down
models for Crew Module (CM),
Crew Escape System (CES) and CES
test vehicle configurations were also
designed for Gaganyaan and SSLV
projects (Fig 19).

Special Materials Develop-
ment

CSIR-NAL has made significant
contributions in the area of special
materials. The achievements in the
year are truly noteworthy. The labo-
ratory has taken up collaborative
R&D work with Sree Chitra Tirunal
Institute for Medical Sciences and
Technology (SCTIMST), Trivandrum
for development of three specific
products, viz., (i) Aortic Stent Grafts
(ASG), (ii) Atrial Septal Defect (ASD)
occluder and (iii) flow diverter. These
endovascular implants have been
developed for minimally invasive
treatments of aneurysms in thorax,
brain and for closure of atrial septal
defect respectively. A GMHLT — XX
series Hydrostatic Level Transmitter

Fig. 18 GSLV-F10, L40 SONC deck
acoustic test.

has been developed based on GMR
technology. The sensor is designed
in both digital and analog interface
with a wide operating range from
1.5 m to 10 m of liquid level. M/s
Filoro Sensors Pvt. Ltd, Bangalore
have evaluated few sensor pro-
totypes and given satisfactory
remarks. A process technology on
the “Development of an Electrolyte
Formulation for Electro polishing of
Stainless Steel Needles” has been
transferred to M/s Sutures Lid.,
Bangalore for surgical needle ap-
plications on 25th September 2019.
Polished needles have been handed
over to cancer care India.

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.
CSMST Division of NAL continued
the dissemination of 1 kW wind
solar hybrid (WISH) systems to S&T
institutions in and around Bengaluru
and demonstration of 10 kW sys-
tems. The commitments towards
an important public outreach pro-
gram of CSIR, namely the Mass
Housing project were successfully
met through the installation of WiSH
systems at CSIR-SERC, Chennai and
CSIR-CBRI, Roorkee, Uttarakhand.
The other achievements include
the installation of a roof-top 1 kW
class WiSH system at the Parala
Maharaja  Engineering  College
in Berhampur, Odisha (Fig. 20).
Keeping pace with the latest Internet
of Things (loT) technology, the data
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Fig. 20 1-kW class WiSH system at
PMEC, Berhampur.

acquisition and monitoring of NAL's
WiSH systems have been WiFi and
internet-enabled. The support for
the WiSH installations at S&T institu-
tions of Bengaluru was continued by
teaming up with the private partner
M/s ARES. IIT Delhi has placed an
order for high temperature (425°C)
and high pressure (15 barg) lab
scale autoclave (Fig. 21). lts unique
feature is the thermic fluid cooled
shell and door flanges for the
protection of the door seal at high
temperature.

R&D Performance Indica-
tors & Technology Licens-

ing

The R&D performance indicators of
the laboratory during the year are
noteworthy. CSIR-NAL was awarded
30 new Sponsored projects costing
Rs. 138.23 crores and 10 Grant-
in-aid projects costing Rs. 69.58
crores during the financial year
2019 -20 from external agencies.
NAL’s external cash-flow was Rs.
75.05 crores. This year a total of
Rs.237.83 crore CSIR grant (exclud-
ing central administration grant of
Rs.77.70 crore) was allocated to the
laboratory by CSIR and thus the ECF

Fig. 21 High temp and high pres-

sure lab scale autoclave for IIT Delhi.
Autoclave under fabrication at UCE,
Mumbai.

earnings stands at about 31%. | am
happy to share that the total LRF re-
alized is Rs.62.32 crore for the year
2019-20.

During the year, NAL has licensed
three technologies with a cumula-
tive license fee of about Rs.1.685
crore. These technologies will also
fetch royalty varying from 2-3% on
the sales of the product by the li-
censee using NAL's technology. The
major ToTs include: Drishti trans-
missometer to CEL, Ghaziabad;
WiSH system 1 kW-10 kW to M/s
Archimedes Green Energy Pvi.
Ltd., Hyderabad; and JALDOST
weed clearing system for lakes to
M/s Sri Vari Engineering, Hosur.
Further, the collaborative project
with industry ‘Risk and Cost Sharing
Model’ has also been initiated. The
new programmes in the current
year are; development and certi-
fication of aerospace grade XMC
—ARINC 818 module using NAL's
IP core with M/s Apollo Computing
Laboratories Hyderabad, and up-
graded version of JALDOST —weed
clearing system with M/s Sri Vari
Engineering, Hosur. Under the
collaborative projects the total in-
vestment by industries is Rs.20.065
crore and cash flow in 2019-20
was Rs.4.5 crore including ToT fee
of Rs.40 lakhs.

The year witnessed signing of 49
MOUs / NDAs with external agen-
cies, the major ones amongst them
include:

e MoU with Aircraft Accident

Investigation  Bureau  (AAIB),

MoCA, New Delhi for Utilising

the Technical Expertise,

Infrastructure, Laboratory

Facilities & Consultancy Services

from CSIR-NAL.

MoU with Army Technology Board

(ATB) for undertaking technology

research/ study/ development of

project on “near space (strato-
spheric) remotely piloted aircraft
system (RPAS)”.

e MoU with Aerospace & Aviation
Sector Skill Council (AASSC)
Bangalore for Skill Development
for the betterment of the industry.

e MoU with BEL, Bangalore for
joint working to exploit compli-
mentary expertise/ capabilities
on “Avionics Suit for Civil Aircraft,
Surveillance  System,  Mulii-
Functions Displays.

e MoU with HAL, Bangalore at
Wings India 2020 for design
and development Certification,
Production and Life Cycle
Maintenance of SARAS MK-2
Aircraft.

In the reporting period, NAL's IP
portfolio increased by filing of 5
new patent proposals. Also 2 Indian
patents and 1 Foreign patents were
granted during the year. The total
number of publications was 268,
with 117 journal papers and 151
conference papers.

Participation in  Wings India:
CSIR-NAL participated in the Wings
India 2020 by putting up a bril-
liant exhibition stall. CSIR-National
Aerospace  Laboratories  (NAL)
showcased SARAS mockup cockpit,
and HANSA full-scale mock-up.
Mr.Hardeep Singh Puri Hon'ble
Minister for MoCA inaugurated
the Hansa-NG mockup (Fig. 22).
Business meetings were held with
HAL, Flying Clubs, MIDHANI, GMR
Aerospace etc., Flying clubs have
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Fig. 22 Mr. Hardeep Singh
Puri Hon’ble Minister for MoCA
inau-gurated the Hansa-NG
mockup at Wing India 2020.

shown keen interest in Hansa-NG
aircraft and UAVs. The Wings India
2020 was a successful event for
CSIR-NAL in terms of business en-
quiries. Our laboratory has received
Letter of Intent from 3 flying clubs
for 9 Hansa-NG, first time ever such

business transactions happened
in events like Aero Exhibitions par-
ticipated by CSIR-NAL. BlueRay
Aviation-Ahmedabad (4 nos),

Prayaan Aviation — New Delhi (2
nos.) & Aviacons - Hyderabad
(3 nos.) totally for 9 numbers of
Hansa-NG. This has boosted the
enthusiasm of the flying clubs to
furthering and support of the ‘Make
in India’ civil aircraft product. Also,
Indira  Gandhi  Rashtriya  Uran
Akademi, Amethi has shown keen
interest in procuring the indigenous
Hansa-NG for pilot training. The

event also witnessed the signing
of MoU between CSIR-NAL and
HAL for production, marketing and
after sales support for SARAS Mk2
aircraft.

Honour’s and Awards

On the honours and awards front,
the year 2019-20 was quite sig-
nificant for the laboratory, NAL
Team has won the CSIR-Technology
Award for physical sciences in-

cluding  engineering-2019  for
‘Carriage, Handling and Stores
Release Clearance Studies for

a Fighter Aircraft Upgrade’. Dr.
L Venkatakrihnan, Head EAD
was elected Fellow of the Indian
National Academy of Engineering,
Dr. G N Dayananda, Head CSMST
has received Eminent Engineer
award from Institution of Engineers.
Dr. Subir Kumar Bhaumik, Advisor
(M&A) received commendation
by Chief of the Air staff for the
praiseworthy contribution to the IAF.
Karna Jayaprakash Reddy, CSMST
received |El Young Engineers Award
2019-20. In addition, many scien-
tists of our laboratory have received
research and association fellow-
ships, won other individual/group
awards, appointed as editorial
board members and reviewers of

national and international journals,
received best paper awards efc.,
| 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, 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 MoCA and others including
international bodies for continuing
to repose their faith in us and by
sponsoring several R&D projects.
Much of our achievements have
been made possible due to efforts,
cooperation, advice and confidence
shown by these agencies.

Finally, | wish to acknowledge and
thank all scientists and other staff
members of CSIR-NAL for their
continued commitment towards the
achievements of the organisation.

Jitendra J Jadhav
Director
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@ Mission

e Development of national strengths in aerospace
sciences and technologies, infrastructure, facili-
ties and expertise.

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

e Civilaeronautics 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 technolo-
gies with a strong science content, design and
build small and medium — sized civil aircraft, and
support all national aerospace programmes.
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Research Council

Chairman

Dr V K Saraswat

(former Secretary, Defence R & D)
Member, NITI Aayog,

New Delhi

Members

Shri R Madhavan

CMD, Hindustan Aeronautics Limited
15/1, Cubbon Road

Bangalore 560 001

Dr C G Krishnadas Nair

Hony. President, (SIATI)

Aeronautical Society Buildings
Suranjandas Road, (Off) Old Madras Road
Bangalore 560 075

Dr P S Goel

Dr Raja Ramanna Chair Professor
National Institute of Advanced Studies
[ISc Campus, Bangalore 560 012

Dr K Sivan

Chairman, Indian Space Research Organization
Secretary, Department of Space

Antariksh Bhavan

New BEL Road

Bangalore — 560 094

Dr Sanjay Mittal
Professor & Head
Department of Aerospace Engineering

Indian Institute of Technology Kanpur
Kanpur 208 016, UP

Dr Girish Deodhare

Outstanding Scientist

Director, Aeronautical Development Agency
Bengaluru

Dr. Kota Harinarayana

INAE Satish Dhawan Chair of Engineering
Eminence

Flat No. 401, Sree Rama Spandana,
Chalaghatta, Off Wind Tunnel Road
Bangalore 560 097

Prof. Santanu Chaudhury
Director
Central Electronics Engineering Research

Institute
Pilani 333 031, Rajasthan

DG Nominee

Prof. Harish Hirani
Director, CSIR-CMERI
Research Institute
M.G. Avenue
Durgapur 713 209

Permanent Invitee
Head or his nominee

Planning and Performance Division
CSIR, New Delhi

Director
Shri. Jitendra J Jadhav
Director, CSIR-NAL

Secretary
Dr. J S Mathur
Head, KTMD, CSIR-NAL

1 Management Council

Chairman (Period upto 31 December 2019)
Mtr. Jitendra J Jadhav, Director, CSIR-NAL

Members

Prof. Harish Hirani, Director, CSIR-CMERI, Durgapur
Dr G N Dayananda, Chief Scientist & Head, CSMST
Dr S K Kashyap, Sr. Principal Scientist, FMCD

Mr R Venkatesh, Sr. Principal Scientist, KTMD

Ms Anjana Krishnan, Principal Scientist, NTAF

Dr S R Viswamurthy, Sr Scientist, ACD

Mr K S Anand Kumar, PTO, Electrical Section
Controller of Finance & Accounts, CSIR-NAL

Member Secretary
Controller of Administration, CSIR-NAL

Chairman ( Period upto 31 December 2021)
Mr. Jitendra J Jadhav, Director, CSIR-NAL

Members

Prof. Harish Hirani, Director, CSIR-CMERI, Durgapur
Dr S Ravishankar, Chief Scientist & Head, APMF

Mr R Venkatesh, Sr. Principal Scientist & BDO, KTMD
Ms Venkat S lyengar, Principal Scientist, PROP

Dr RV Lakshmi, Sr Scientist, SED

Mr Vijeesh T, Scientist, FMCD

Mr M S Pradeep, PTO, APMF

Controller of Finance & Accounts, CSIR-NAL

Member Secretary
Controller of Administration, CSIR-NAL
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Major R&D Discipline

®,
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Computational fluid dynamics
Experimental aerodynamics

National Trisonic Aerodynamic Facilities
Flight mechanics and control

Propulsion

Composites

Structural design, analysis and testing
Structural dynamics and integrity
Surface modification

R
0‘0

Aerospace materials

Aerospace electronics and instrumentation
Civil aviation

Parallel processing computers
Meteorological modeling

Wind energy

Manufacturing technology

Information systems

Electromagnetics

K7
0.0
7
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% % Collaborations and Interactions
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Dignitary Visit

Hon’ble Union Minister for Science & Technology and Earth Science and Vice President, CSIR
Dr Harsh Vardhan on 16 September 2019.
Foundation Stones laying for Systems Test Facility & Aircraft Integration Facility and Inauguration of Smart

Aerospace Composite Manufacturing Facility




Dignitary Visit

Parliamentary Committee on S&T, Environment, Forests and Climate Change under the Chairmanship of
Shri Jairam Ramesh on 28 December 2019
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