The year 2017-18 was signifi-
cant as CSIR-National Aerospace
Laboratories continued to make

important  contributions  towards
sustained development in aero-
space, strategic and social sectors
for the country in spite of several
challenges. It is the combination
of individual excellence and team
work that makes the organisation
great. | am privileged to be part of
the CSIR-NAL team and | thank all
the colleagues for their unstinted
support and commitment in achiev-
ing excellence. It is my privilege to
present the Annual Report of CSIR-
NAL for the year ended 31st March
2018. The report summarizes the
significant contributions made by
the institution towards the develop-
ment programs of the aerospace,
strategic and societal sectors. | take
this opportunity to acknowledge the
efforts and contributions of the en-
tire CSIR-NAL team that has given
life and substance to this report.

Highlights

The year 2017-18 saw CSIR-NAL
carry forth its contributions to the
national aerospace sector to greater
heights. Team CSIR-NAL continue
to build the organisation as a high-
technology  oriented  institution
focussing on advanced disciplines
and delivering technologies and
products towards ‘Make in India”
National Mission of the Government

of India. CSIR celebrated its 75th
year of its foundation beginning
26th September 2016 and ended in
2017 with its laboratories organis-
ing capsule exhibition on ‘Platinum
Jubilee Technofest’. CSIR-NAL has
organized this three-day event
beginning 25th October, aimed at
creating awareness amongst pub-
lic, schools, colleges, researchers,
academicians etc.,

The year started off with a great
opening of first ever industry meet
organised in April 2017. It was a
major step taken by the CSIR-NAL
to reach out to industries in further-
ing the ambitious ‘Make in India’
through offering its technologies
and engineering design capabilities
to Indian industries. More than 100
industries from aerospace & defence
manufacturing including leading in-
dustries like Boeing, BHEL, BEL, HAL,
BOSCH, Tata Advanced Systems,
TCS, L&T, Reliance Industries etc.,
participated in the event. This has
paved way for industries keen intfer-
est in NAL's various technologies

Fig. 1 Saras PT1N in flight.

F

like DHVANI & ABHIAS for marks-
manship training by BEL, Autoclave
for composite construction by BEML,
L&T and various other MSMEs,
DRISHTI for runway visibility meas-
urement by Tata Power SED etc.

The reporting year ended with a
most notable achievement of the
laboratory with the new upgraded
version of SARAS, the indigenous
transport aircraft developed by
NAL, “successfully” made its maid-
en flight on 24th January 2018
in Bengaluru. Continued with the
success of first flight, SARAS was
successfully test flown for the sec-
ond time on 21st February 2018.
Dr. Harsh Vardhan Hon’ble Union
Minister for S&T, and VP CSIR along
with DG, CSIR witnessed the second
flight and highly appreciative of ef-
fort put in by the entire team of NAL,
ASTE, DGAQA, CEMILAC and HAL
in reviving the project after nearly
nine years (Fig.1,2). | must place on
record for the overwhelming sup-
port of Dr Girish Sahni, DG-CSIR
for this programme. Around 10 to

Fig. 2 Saras PT1N Flight Test Crew with
Hon’ble Minister, MoS&T.
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Fig. 3(a) Goldern Jubilee of 1.2 Trisonic Wind Tunnel unveiled by Shri A S Kiran
Kumar, Chairman, ISRO and (b) relased the NTAF compendium.

15 more flights will take place in
the next year before the design for
improved version of Saras (Mk2) is
finalized.

Another  milestone  has  been
achieved in the history of National
Trisonic  Aerodynamic  Facilities
(NTAF) of CSIR-NAL during the
year. The 1.2m x 1.2m trisonic wind
tunnel has been serving the country
as a nucleus of research and devel-
opment in high speed aerodynamic
since the last five decades has com-
pleted 50 glorious years of wind
tunnel testing from 1967-2017
(Fig.3a,b).

During the year, CSIR-NAL has
made significant contributions to
both civil and strategic sector which
has brought both honour and pride.
NAL has immensely contributed to
the Mirage 2000 FOC carriage &
handling, weapon integration and
stores clearance studies. Significant
contributions were certification of
safe weapon, flutter clearance and
aeromechanical studies of new
stores. NAL continued support to
LCA-Tejas programme in the areas
of design, fabrication and R&D of
composite structures for SP series
and aerodatabase validation and
update for all three variants, certi-
fication of standard modulus grade
carbon fiber for aerospace applica-
tion by CEMILAC, fabrication of
1/8th scale of RAS air intake duct
for ADA’s Ghatak UAV, certification
of GMR based gear tooth sensor
for automotive applications by
ARAI, design and development of
ARINC 818 IP-Core as per DO-254
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process standard for certification by
CEMILAC, Acoustic tests on ISRO’s
GSLV  MKII, Drishti system for
Kemepegowda International Airport
(KIA) - Bangalore, Installation of
WiSH systems at S&T and R&D
institutes etc., A gist of significant
contributions encompassing both
ond military aeronautics/
aviation sectors are presented in my
report in the following categories.

civil

Contributions to the Civil
Sector

During 2017-18, activities were fo-
cused on bringing back the SARAS
PTIN aircraft to flight readiness
and carry out test flights. This in-
volved close co-ordination between
CSIR-NAL, ASTE-IAF, CEMILAC and
DGAQA. Atotal of 15 design reports,
14 test schedules, 39 test reports,
20 technical briefs, 2 inspection re-
ports and 10 miscellaneous reports
on SARAS PT1N were submitted to
CEMILAC. 40 Design Request for
Actions (RFAs) towards improve-
ments/ modification were approved
by CEMILAC. Certificate of Design
for 11 systems of SARAS PTIN
aircraft, including structure were
approved by CEMILAC/RCMA. This
was followed by issue of Certificate
of Design for SARAS PTIN aircraft,
and Certificate of Flight Clearance
to carry out HSTT and shakedown
flights. Emergency procedures and
various other observations of Flight
Test Crew of SARAS PTIN aircraft
were put up in January 2018 to
Safety Review Committee (SRC)
which comprised of Pilots of PTTN
and ex-Pilots of Saras PT1 and PT2.

Fig. 4 Saras Mk2 19-pax version.

The SRC recommended to refine
the emergency landing procedures
of the aircraft. These aspects were
refined and then presented to Chief
Executive of CEMILAC. Subsequent
to the acceptance by this committee,
the CEMILAC issued revised version
of Flight Clearance Note. With all
these efforts of Team NAL, | am
happy to inform that Saras PTIN
has successfully completed three
flights. The second test flight was
carried out in the august presence of
Dr. Harsh Vardhan, Hon’ble Union
Minister for Science and Technology.
Further flight tests towards assess-
ing the efficacy of various design
improvements on PTTN aircraft will
be carried out over the next six to
eight months.

A study was taken up to come out
with 19-pax version of SARAS suf-
ficing all regulatory requirements of
a Light Transport Aircraft. Different
seating accommodation in terms
of relocation of seats, luggage
and lavatory compartments were
explored within the existing fuse-
lage shell. Final configurations with
variable 17-19 seats with minimal
or no change in basic airframe con-
figuration were analyzed. During
the mid of year 2018, the proposal
for development and certification of
19-seat light transport aircraft shall
be submitted to competent authority
for approval (Fig.4).

During the year, significant efforts
were made towards the develop-
ment of Hansa- New Generation
(NG) aircraft with the improvements
such as, glass cockpit, advanced
Rotax 912iSc engine with lower fuel



Fig.5

Drishti  at
International Airport, Bangalore.

Kempegowda

consumption, electrically operated
flaps, IFR compliance, steerable
nose wheel, optimized airframe, bet-
ter performance (increased range
and endurance), improved ingress-
egress, better interiors/ergonomics
and external finish. Transponder
and Audio Management Unit were
added in the design as per user’s/
pilots suggestion and the electrical,
avionics system architecture were
modified to suit the proposed glass
cockpit. | am happy to inform that
during Wings India 2018 held at
Hyderabad in March 2018, CSIR
has accorded in-principle approval
for joint collaborative project of
CSIR-NAL and Mesco Aerospace
Ltd., on ‘Design, Development and
Certification of Hansa-NG'. The
project will be implemented on cost

Fig. 6 RTA Cockpit Environment for design studies.

and risk sharing model with Mesco
taking up the responsibility of pro-
duction, marketing and after sales
service.

There have been other contribu-
tions in civil aeronautics / aviation
furthering indigenous development.
DRISHTI, an airport runway vis-
ibility assessor system developed
by NAL has completed the land
mark supply of 101 systems (47
systems to Civilian and 54 systems
to Defence Airports). It was a nota-
ble achievement that Kempegowda
International  Airport, Bangalore
gets a taste of Prime Minister’s
Make in India with NAL’s Drishti
during the year (Fig. 5). Following
this success, the Airport Weather
Monitoring System (AWMS) devel-
oped by the laboratory has been
installed at Mangalore International
Airport in June 2017. This airport is
the first airport in the country to have
indigenously developed AWMS.
The system measures Wind Speed,
Wind Direction, Humidity, Pressure,
Temperature and Dew Point along

with Visibility.

Under Fast-Track  Translational
(FTT) project, NAL has taken-up de-
sign, development and certification

Fig. 7(a) Real-Time object tracking using SUCHAN UAV. (b)Google of map of coal
mining area (test site).

of FPGA based IP core 818 as a
part of the international standard
RTCA DO-254 for avionics video
and data widely used in Civil and
Defence advanced display systems.
| wish to inform that CEMILAC has
taken good initiative to start the DO
254 process for FPGA based IP core
to establish the process, guidelines
and complete framework to certify
the IP cores in the country. The 1:1
RTA cockpit mock-up with avionics
instruments and suite for realistic
studies and evaluations capabil-
ity was successfully demonstrated
at Wings India 2018 (Fig. 6). This
is being used for design studies,
evaluation of cockpit ergonomics
and interface studies for mechanical
as well as electrical interfaces.

CSIR-NAL is one of the lead agen-
cies for Unmanned Aerial Vehicle
development in the country. NAL's
autopilot and Ground Control
Station were integrated using NAL-
UAV  communication  protocol.
Currently, NAL mini UAV-SUCHAN
flies with NAL autopilot and NAL
Ground Control Station. SUCHAN
UAVs endurance is increased to 90
minutes from 60 minutes by modify-
ing wing span and incidence angle.
The UAV is configured for two major
applications. While surveillance is
the primary objective of the project,
however based on request from the
users, the UAV is also configured for
geo-spatial mapping applications.
In collaboration with CSIR-CIMFR,
one case study of geo-spatial map-
ping of coal mining fields (opencast
coal mine in Sonepur BAZAR Area
in Budwan District, West Bengal)
during 19-20 December 2017
was carried out with SUCHAN. The

Report of the Director R3




Fig. 8 Design and development of 7 kg VTOL UAV and flight testing of 1 kg VTOL
UAV.

geo-tagged images taken from
UAV were further processed offline
to create orthomosaic and Digital
Elevation Model (DEM) models of
the coal mining area (Fig. 7a,b).

VTOL UAV  development has
reached a significant milestone,
where  aero-mechanical  design
methodology, robotics for VTOL,
structures have evolved and resulted
in two products (Fig. 8). The single
copter VTOL UAV, weighing nearly
1 kg, is capable of both indoor and
outdoor flight on visual inspection
mode with camera as payload. This
UAV is driven by a co-axial motor
with 2 m/sec forward and verti-
cal speeds, respectively. Propeller
blades are well protected by a light
weight cage. The VTOL develop-
ment in multi-mission mode, winged
tri-copter UAV (7-10 kg), which has
the potential to vertically take-off
in helicopter mode and move to
aircraft mode by deploying the front
propellers. The vehicle is ready for
manual controlled flight trails.

Contributions to Strategic
Sector

| am happy to inform that
CSIR-NAL  has contributed  sig-
nificantly to the Mirage aircraft
up-gradation programme of I|AF.
The significant contributions during
the year include: (a) integration of
various missles and stores, certifica-
tion of safe weapon separation-safe
separation of the weapons in the
identified envelope using indige-
nously developed mesh-free method
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based store separation suite (b) The
aero-mechanical load analysis was
carried out on the HSLD configura-
tion of Mirage aircraft with revised
HSLD (c) flutter clearance of Mirage
2000 aircraft with FOC stores, and
(d) aeromechanical studies of new
stores on the Mirage aircraft to pro-
vide data for stability and control
(S&C) analysis in support of flight
clearance. FOC is completed and
phase 2 is started.

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 stra-
tegic sector to achieve self-reliance
and considerable saving to foreign
exchange in terms of import of
high-end technologies and services.
Under the FTT programme NAL
has taken up the development of
Acoustic Based Hit Identification and
Analysis System (ABHIAS) for marks-
manship training in the subsonic
range (Fig. 9). 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 India re-
quiring at least 8 systems per firing
range, this indigenous system has
good market potential. The system
has been fully developed and the
technology along with Detection
and Hit Visualization using Acoustic
N-wave |dentification (DHVANI) will
be transferred to BEL, Bengaluru
during the middle of 2018 for pro-
ductionisation, marketing and after

Fig. 9 ABHIAS

sales service. Apart from low main-
tenance cost this indigenous system
is 60% of the cost of comparable
imported system.

Further under the ongoing FTT
programme, light weight conduc-
tive polymer composite based
enclosure for avionics, portable
hot binder and microwave hybrid
autoclave are aimed to benefit
strategic sector. | am happy to share
that, Fast Track Translational (FTT)
Technologies for the use by strategic
sector opened ToT account. Team
CSIR-NAL’s efforts to commercial-
ize FTT technologies were amply
rewarded when two Non- Exclusive
License Agreements for production,
marketing and commercialization
Multi Zone Hot Bonder were signed
with  MSME industries M/s SAN
Process Automation, Bangalore and
M/s Ajay Sensors, Bangalore during
the year (Fig.10). Both are targeting

Fig. 10 Multi zone hot bonder with 12
heater control.




Fig. 11 PT-01, PT-02 and PT-03 engines.

the MRO of airline industries, base
repair depots of |IAF and wind
farms. CSIR-NAL will provide the
hand holding assistance for absorp-
tion of technology, dissemination,
demonstration, manufacturing  of
product and associated prove outs
for a period of one year in order to
ensure smooth technology transfer
to the MSME industries.

The NAL developed carbon fibre
obtained certification for aerospace
grade by CEMILAC in May 2017.
The Ministry of Defence(MoD) will
be taking up this technology for
establishing 100 TPA carbon fibre
plant through MIDHANI. Process
developments along with modifica-
tions in equipment have resulted
intermediate modulus grade car-
bon fibers with improved tensile
strength. Development of dry jet wet
spinning technology has been initi-
ated to further improve the quality
of precursor fibers.

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. For Series Production
programme of LCA, four sets of Fin
and Rudder assembly from SP 7 to
SP 10 aircraft, seven sets of Trouser
duct and Circular duct top parts
were realized from TAML. Three
out of seven Centre fuselage parts
were supplied for aircraft up to SP
20 by TAML. Eight sets (10 parts/set)
of MLG forward doors with fairings
from SP9 to SP16, ten sets (10 parts/
set) of MLG aft doors with fairings

from SP8 to SP16 were delivered
by NAL. All parts of fin, rudder and
six centre fuselage parts are be-
ing produced at TAML under the
Quality Assurance coverage of the
division. Further, all three variants
of the LCA Tejas aircraft underwent
safe envelope expansion to meet
the objectives of the final operat-
ing clearance under the leadership
of National Control Law team for
LCA-Tejas led by CSIR-NAL. The
LCA Tejas simulation activities were
supported with the ELS simulator.
The simulator was augmented with
wake models for the LCA as well
as Sukhoi aircraft. The Structural
Technologies Division at NAL has
contributed to LCA related to static
aeroelastic load computation for
LCA Mk-T1 composite fin, bird-strike
analysis on windshield and frame
assembly, static structural strength
testing of LCA F1A fuel tank, static
strength test of fixed air to air refu-
eling probe receiving structure for
LCA Mk-1 aircraft, and damage tol-
erance evaluation of LCA wing root
fitting box under variable amplitude
loads.

CSIR-NAL has made significant
contributions to the ADA’s national
progarmme on Advanced Medium
Combat Aircraft (AMCA). NAL pro-
vided extensive support in structural
design and analysis of Advanced
Medium Combat Aircraft (AMCA).
The flight mechanics analysis for the
AMCA aircraft was conducted and
a controller was designed and inte-
grated into the simulator. Centre for
Electromagnetics (CEM) team has
recently developed quasi-analytical
as well as numerical ray tracing
based SBR methods for scattering
analysis of low RCS engine duct for
AMCA. The developed method can
estimate RCS of any complex duct
and inlet geometry with loading of
Radar Absorbing Materials (RAMs).

The other major contributions to the
strategic sector from NAL are: (i)
wind tunnel tests were carried out

for aerodynamic data generation of
a typical missile and rocket configu-
ration with various control surface
variants for DRDL, (i) serpentine
air intake duct was developed for
GHATAK UAV using novel collaps-
ible core technique. The RAS air
intake ducts met the user specified
dimensional tolerance and were
handed over to the sponsor ADA,
Bengaluru for further tests, (iii) 65
HP Wankel engine was successfully
tested, the performance tests on the
PT-01 engine were completed and
the engine was able to produce a
maximum thrust of 102kgf @7450
rpm with the 1.1m diameter flight
propeller (Fig.11), (iv) GVT based
flutter analysis for ASRAAM inte-
gration on Su-30MKI aircraft, and
safety of Flight Tests (SoFT) on
ASRAAM adapter, (v) GVT, instru-
mentation, flight testing and inflight
data analysis for SATCOM radome
integration on Dornier Do 228 air-
craft, and (vi) life extension studies
on upgraded MiG-29 aircraft land-
ing gears.

Contributions to
Programmes

Space

The association of CSIR-NAL with
Department of Space has always
been mutually beneficial. During
the year, wind tunnel tests for
VSSC mainly consisted of generat-
ing qualitative and quantitative
aerodynamic data for typical launch
vehicles with various nose configu-
rations with and without boundary
layer grit. The Acoustic Test Facility
(ATF) is providing excellent support
in the developmental and flight
hardware acoustic qualification of
the stages and subsystems of ISRO’s
current fleet of launch vehicles. ATF
is a crucial link between its launcher
design  optimization/upgradation
programs and the verification of
the integrity of the vehicle for actual
flight. ATF has completed the acous-
tic qualification of the L40 Strapon
Nosecone decks of all the four
liquid strap-on’s of the GSLV MKII
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Fig. 12 GSLV-L40 SONC acoustic test.

vehicle for the FO8 mission (Fig. 12).
A subsystem of the Human in Space
Programme (HSP) also underwent
acoustic tests at ATF during the
course of the year. Two major pro-
jects taken up i.e. SHAR autoclave
and VSSC Autoclave fabrication are
progressing well.

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.
In the year 2017, CSIR-NAL has
signed an agreement with M/s
Mishra Dhatu Nigam (MIDHANI)
Limited, Hyderabad on transfer of
technology (ToT) for commercial
production of engineering and
biomedical grades of SMAs. The
ToT to MIDHANI for production of
engineering products such as rods,
plates, wires and strips has been
completed and the products are now
commercially sold by MIDHANI.
CSIR-NAL is working with MIDHANI
in drawing the specifications and
costing for effective marketing of
the products in the country as well
as abroad. The ToT for the bio-
medical products would commence
in June/July 2018 and it is likely to
be completed in the first quarter of
2019. Statistics show that in terms
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NiTi stent ring

Fig. 13 (a) A prototype stent-graft made by stitching NiTi stent rings on to poly-

ester/dacron cloth; superelastic NiTi stent rings were fabricated at CSIR-NAL,
(b) electropolished SE NiTi SMA samples prepared at CSIR-NAL and provided to
SCTIMST for biocompatibility and toxicology studies.

of cost, about 70% of the NiTi SMA
market pertains to applications for
the healthcare sector. In this respect,
the progress made in the collabora-
tive work with Sree Chitra Tirunal
Institute for Medical Sciences and
Technology (SCTIMST), Trivandrum
is worth mentioning. During the last
one year, CSIR-NAL and SCTIMST
have worked together in unison and
finalized the design and fabrication
scheme for NiTi SMA stent grafts.
The first prototype stent graft has
already been fabricated and the
same is being subjected to function-
al and biological tests at SCTIMST
(Fig.13a). Concurrently, SCTIMST
has also taken up biocompatibil-
ity and toxicology studies on the SE
NiTi SMA developed at CSIR-NAL
(Fig.13b).

Under the FTT projects, sealed ox-
ide layers developed on AA 2024
by tartaric sulphuric acid (TSA)
anodization have exhibited excellent
corrosion resistance for more than
12 months of outdoor exposure at
Mandapam Camp, Rameswaram,
TN. The Chromic acid-free anodi-
zation process for airworthiness has
been certified by RCMA, CEMILAC
and CSIR NAL in talks with HAL and
other vendors of aerospace/aircraft
industries for licensing of the tech-
nology. In the field of sensors and
actuators, NAL-GTSM-14xx gear
tooth sensing modules based on
GMR sensor technology has suc-
cessfully cleared all the automotive
tests and certified by ARAI, India
and has completed 13000 km

endurance test in TVS Victor vehicle.
To realize the productionization
of GMR sensor ICs, 4-inch wafer
fabrication facility has been success-
fully installed and commissioned
and collaborations with industries
such as M/s. Jayashree Electron
Pvt. Ltd, TVS Motor Ltd., Pricol Lid,
Coimbatore have been established.

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.
Under the FTT project, the desktop
autoclave was developed to meet
the expectations of academia and
research institutions in establishing
an affordable, low energy consum-
ing, aerospace grade autoclave
(Fig. 14). With a working volume
of 450mm diameter and 500mm
length, operating conditions of
200°C temperature and 7bar pres-
sure and an intuitive control system,
the user can develop small size
aerospace grade composites. The

Fig. 14 Desktop Autoclave.




10 kW WiSH
Renewable Energy Farm, Kodihalli

Fig.15 system at

Campus.

desktop autoclave was
fully commissioned and number
of cure trials were carried out.
Non-Exclusive License Agreement
for production and marketing of
Desk top autoclave was signed with
M/s. Milvus Aero Solutions Pvt. Lid.
Bengaluru and M/s. Datasol India
Pvt., Ltd. First order from IIT Madras
has been received and few more
orders are expected. The develop-
ment of microwave hybrid autoclave
development is in progress.

success-

In the year three more 1 kW WiSH
systems were installed and commis-
sioned at educational institutes (a)
East West College of Engineering
(b) Christ University and (c) AMC
College of Engineering. With this,
five WiSH systems have become op-
erational at S&T institutions in and
around Bengaluru. This initiative is
in association with M/s ARES Pvt.
Ltd, which is presently facilitating to
market the WiSH system in northern
districts of Karnataka. Continuing
with this effort, four Wind Solar
Hybrid systems were commissioned
at CSIR-IMMT under the technical
supervision of CSIR-NAL. These
systems were inaugurated on 3rd
June, 2017. The energy generated
is utilized to power the lighting loads
at the IMMT-cricket ground.

Under the FTT programme both the
10 kW and 20 kW WiSH systems
were installed and commissioned
during this year. Energy generated
from the 10 kW WiSH system in-
stalled at NAL’s Renewable Energy

Fig.16 NAL airboat clearing weeds at

Ulsoor Lake.

Farm (Fig. 15) is fed to the substa-
tion at Kodihalli campus. Till date,
more than 2200 units, produced
by this system has been utilized
for the lighting loads of the sub-
station. The 20 kW WiSH system,
which is installed at KREDL's site at
Nagarbhavi, Bengaluru has gener-
ated more than 9000 units of grid
quality electricity. These systems
have been performing well and de-
tail evaluation of both these system
is in progress.

The once-ubiquitous Maruti 800
may have lived out its life, but its
engine has found a new host and
is doing pretty well. The first-of-its-
kind airboat, developed in India by
National Aerospace Laboratories
(NAL), which was built to clear out
weeds from Ulsoor Lake, has suc-
cessfully undergone trials (Fig. 16).

R&D Performance Indica-

tors

The R&D performance indicators of
the laboratory during the year are
noteworthy. CSIR-NAL was awarded
25 new sponsored projects costing
Rs. 12.76 crores and 29 grant-in-
aid projects costing Rs. 16.06 crores
during the financial year 2017 -18
from external agencies. CSIR grant
for NAL during the year was 231.74
crores excluding admin grant for
meeting pensions. NAL’s external
cash-flow was Rs. 67.64 crores
which is nearly 30% of the CSIR
grant. The contributions from the
government and PSUs constituted
90% of the external cash flow.

The year witnessed signing of 24
MOUs / NDAs with external agen-

cies, the major ones amongst them

include: NDA for IVHM using prog-
nostic approach with Honeywell
Technology Solutions Lab Pvt. Lid.,
NDA for CF for aerospace and
defence with Reliance Infrastructure
Limited, NDA for GHATAK Aircraft
with ADA, MoA for Development
of CF from Lignin with BPCL, NDA
for DHVANI and ABHIAS with BEL,
and NDA for M2 1E/IMA with Hexcel
Composites SASU, France. The year
witnessed increased in IP portfolio
by submission of 5 new patent pro-
posals and 3 abroad. Also 5 Indian
patents and 3 Foreign patents were
granted during the year. On copy-
right front, there were 3 copyright
obtained during 2017-18The total
number of publications was 281,
with 132 journal papers and 149
conference papers.

CSIR-NAL recognising the national
need and long term self-sustenance
of the publically funded or-
ganisations by forging industrial
partnerships for collaborative R&D,
transfer of technology through
license/transfer  of  know-how,
creating and nurturing technology
start-ups to promote entrepreneur-
ship, and identifying the external
resources for leveraging prototype(s)
development and technology de-
ployment has formed the Business
Development Group to oversee
these activities. During the vyear,
Desktop Autoclave and Multizone
Hot Bonder were transferred to 4
MSMEs and licensing of DHVANI &
ABHIAS, GMR sensors, Autoclave,
4 kW to 10 kW WiSH system,
DRISHTI, Carbon Fibre, etc., to in-
dustries were actively taken up and
will be transferred during the year
second quarter of 2018. Further,
the collaborative project with indus-
try based on ‘Risk and Cost Sharing
Model’ has also been initiated for
major programmes like Hansa-NG
with Mesco Aerospace Lid.

CSIR-NAL participated in the Wings
India 2018 by putting up a vibrant
exhibition  stall.  CSIR-National
Aerospace  Laboratories  (NAL)

Report of the Director R7




Fig.17 The RTA mockup cockpit was
inaugurated by Mr K T Rama Rao
Hon’ble Minister at Wings India 2018,
Hyderabad.

showcased RTA mockup cockpit,
SARAS mockup cockpit and HANSA
NG cockpit. The RTA mockup cock-
pit was inaugurated by Mr KT Rama
Rao Hon’ble Minister on 8 March
2018 (Fig. 17). Hon'ble Minister
of State for Civil Aviation Mr Jayant
Sinha also visited NAL stall on 11
March 2018 and has shown keen
interest about NAL’s SARAS and
UAV programmes. CSIR-NAL par-
ticipation was widely covered by the
press and media and the technolo-
gies and product displays put up
by NAL at the stall showcasing the
laboratory  contributions  towards
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‘Make in India’ helped in spreading
and strengthening the brand image
as a premier aerospace R&D labo-
ratory in the country.

On the honours and awards front,
during the year Dr U N Sinha, now
retired, CSIR-NAL’s  pioneering
scientist in parallel computing and
numerical weather prediction has
been awarded the Dr A P J Abdul
Kalam HPC Lifetime Achievement
Award, instituted by Cray, for his
stellar and path-breaking
tributions  in  high performance
computing. He is the first recipient of
this honour. In addition, many sci-
entists of our laboratory have been
won other individual/group awards,
appointed as editorial board mem-
bers and reviewers of national and
international journals, received best
paper awards etc., | congratulate all
of them on their success.

con-

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



o
Mission

e 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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Research Council

Chairman

Dr V K Saraswat

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

New Delhi

Members

Shri T Suvarna Raju

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
[1ISc Campus, Bangalore 560 012

Dr Sanjay Mittal

Professor & Head

Department of Aerospace Engineering
Indian Institute of Technology Kanpur
Kanpur 208 016, UP

Shri C D Balaiji

Distinguished Scientist

Chairman, Centre of Excellence in Aerospace
and Defence & Former Director, ADA

D-429, Jal Vayu Vihar

Kammanahalli Main Road

Bengaluru 560043

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

Director
Shri. Jitendra J Jadhav
Director, CSIR-NAL

Permanent Invitee
Head or his nominee

Planning and Performance Division
CSIR, New Delhi

Dr Girish S Deodhara
PGD(CA) and Director, ADA
Vimanapura Post
Bangalore 560 017

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

Management Council

Chairman
Mr. Jitendra J Jadhav, Director, CSIR-NAL

Members

Prof. Harish Hirani, Director, CSIR-CMERI, Durgapur
Dr G N Dayananda, Chief Scientist & Head, CSMST
Dr Sudesh Kumar Kashyap, Principal Scientist, FMCD
Mr R Venkatesh, Principal Scientist, KTMD

Ms Anjana Krishnan, Senior Scientist, NTAF

Dr S R Viswamurthy, Sr Scientist, ACD
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Mr K S Anand Kumar, PTO, Electrical Section
Controller of Finance & Accounts, CSIR-NAL

Member Secretary
Controller of Administration, CSIR-NAL



Major R&D Discipline
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S&T Performance Indicators
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Human Resource Indicators

CSIR-NAL Manpower over the Years

1200 -
1028
1000 -
65
800 -
600 -
400
200 |
[ " : - - - -
2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18
m Group IV(Scientists) m Grouplll = Groupll © Groupl mAdmin
110
120 113 Designation wise no. of Scientists
for the year 2017-18
100
80 70
_a—
60
40
20
1 .
— A
o -t T T T T T T T
Jr Sci i Sci i Sr. Sci i Principal Sc  Sr. Principal Chief Outstanding
Sc Scientist Sc
2 o o . 2
Divisionwise No . of Scientists pursuing Ph.D ( Total 44)

— [

ACD AIG CAD CCFP CSMST CTFD EAD MAV mMT NTAF PR SED STTD

Report of the Director R13




Financial Performance Indicators

CSIR GRANT IN 2017-18 (Allocation in Rs. Crores)
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MLP PROJECTS ALLOCATION IN 17-18 (Total : Rs. 2331.40 Lakhs)
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