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The year 2024-25 marked another significant
step in CSIR-National Aerospace Laboratories
(CSIR-NAL) journey to redefine the future of our
aerospace Research and Development (R&D)
activities, driven by advanced research, strategic
partnerships and unwavering commitment to
excellence. Further, CSIR-NAL remained vibrant
as we witnessed visits of dignitaries like Hon. Vice
President, Shri Jagdeep Dhankhar and Hon. Union
Minister of Civil Aviation, Shri K Ram Mohan Naidu.
These visits have given impetus to CSIR-NAL's in-
house technologies and products for enabling
the growth of the Indian Civil Aviation Sector.
CSIR-NAL continued to achieve major milestones
in the Civil Aviation R&D as well as supporting the
India-centric programs of the Defence Research
and Development Organization (DRDO) and
Indian Space Research Organization (ISRO).

It gives me immense pleasure to present the
Annual Report of CSIR-NAL for the year 2024-25,
a testimony to the hard work and commitment
of the CSIR-NAL team. Here is a compilation of
the key achievements of CSIR-NAL for the year
2024-25. | thank the entire CSIR-NAL team for
contributing to the magnificent leap that CSIR-
NAL has made during the past year.

Major Highlights

During the year 2024-25, several significant
achievements were made across multiple
aerospace programs. Systems Engineering,
Reliability Engineering, and Quality Assurance
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practices were deeply integrated into key
programs like SARAS Mk I, Hansa-3(NG), and
High-Altitude Pseudo Satellite (HAPS). To achieve
Atmanirbhar Bharath in the aerospace domain,
CSIR-NAL has submitted proposals to DSIR under
the Aerospace Projects of National Importance
(APNI) scheme with focus on indigenization.
These projects were presented to the lab and
were reviewed by the Research Council and by
our mentor Dr. V K Saraswat, Member, NITI Aayog.

Under the Performance Appraisal Board (PAB)
projects of the lab, HANSA-3(NG) aircraft
completed its certification and made significant
progress towards IFR certification using CS-
23 Amendment-6. The licensing activities for
Hansa-3(NG) were launched along with the
Memorandum of Understanding (MoU) with
industry partners. Hon'ble Minister of Civil
Aviation (MoCA), Shri K Ram Mohan Naiduy,
visited CSIR-NAL on 28" October 2024. He
unveiled the Hansa-3(NG) aircraft technical
documents, such as Aircraft Flight Manual (AFM),
Aircraft Maintenance & Repair Manual (AMRM),
and lllustrated Parts Catalogue (IPC). This is a
significant milestone in the program’s journey,
highlighting its national relevance.

The flagship PAB project, SARAS Mk I, made
substantial progress in its environmental control,
flight control, fuel, and power-plant systems. A
1:6 scale power-on wind tunnel test of SARAS
Mk Il was conducted at [ISc Bengaluru, and a
new iron bird test facility is getting ready. DGCA



approved the manufacturing
of three SARAS Mk Il prototypes,
and re-certification to the
AS9100D Quality Standard was
achieved.

CSIR-NAL's work on HAPS
represents a significant step

forward in India's efforts
to harness near-space
technologies  for  national
development. The flight

testing of the HAPS technology
demonstrator continued to
provide valuable experience
with the certified Autopilot
hardware ecosystem that will
eventually be used in the full-
scale HAPS. The team is fully
geared up for the development
of the full-scale HAPS.

CSIR-NAL made an epoch-
making contribution to the
externally  funded  nation-
centric programs of DRDO and
ISRO. Aerodynamic testing
was carried out for missile and
combat aircraft configurations,
including 1,957 blowdowns in
1.2 m and 0.6 m trisonic wind
tunnels. Testing of the GSLV
experimental vehicle model
and the HLVM3 crew module
was also completed. The
successful design and testing
of the aeroelastic model of the
Gaganyaan launch vehicle
further highlights the depth
and breadth of CSIR-NAL's
accomplishments.

CSIR-NAL's integration  with
nationally critical platforms
such as Light Combat Aircraft
(Lca), Advanced Medium
Combat  Aircraft  (AMCA)
and Twin Engine Deck-Based
Fighter (TEDBF) underscores its
strategic credibility in India’s
aerospace sector. High-level

validation of CSIR-NAL's efforts
came in the form of successful
field demonstrations of CSIR-
NAL's in-house technologies
for national Defence forces like
the BSF, and support provided
to ISRO for the INSPACe satellite
competition.  Control  laws
and autopilot systems were
completed for LCA Mk-1and Mk-
IA, with ongoing work for Mk-II,
AMCA, and TEDBF. Additional
advancements were made in
modeling and simulation for the
development of an unmanned
KIRAN platform. A Q-Plane
(QUAD-UAV) prototype was
demonstrated at the Bhuyj
border for the Border Security
Force, showcasing domestic
UAV capabilities.

CSIR-NAL's commitment s
evidenced by the continued
approvals  obtained  from
CEMILAC, strategic evaluations
by RCMA, and collaborative
projects with DRDO and ISRO.
CSIR-NAL facilitated 26 failure
investigations, undertaking
testing of private-sector
micro-satellites, enabling
their launch through SpaceX,
and played a crucial role
in fatigue life extension for
key Indian military aviation
assets like the LCA and AN-32.
Additionally, its contributions to
structural design and rigorous
testing supported extended
service life for aircraft, further
solidifying CSIR-NAL's status as
a nationally trusted aerospace
research and development
organization.  The  visibility
measurement system DRISHTI
saw 173 deployments across
India.

Significant progress was made
in the CSIR-Mission Mode

Project on Aerospace Materials
and Technologies. Many
innovative materials, coatings
and products were developed
in this mission-mode project.

NAL  received recognition
from both CSIR Headquarters
and NITI Aayog for its major
contributions to civil aviation.
The institute’s commitment
to quality and compliance
was redffirmed through the
successful renewal of AS9100D
certification. These aspects

reflect growing institutional
and sectoral acknowledgment
of CSIR-NAL's technical
competence.
Contributions to Civil
Aviation

The year 2024-25 witnessed
significant  contributions  of
CSIR-NAL to the Indian Civil
Aviation Sector. The projects
related to this sector are mostly
the flagship  Performance
Appraisal Board (PAB) projects
of CSIR-NAL, like Hansa 3(NG),
SARAS Mk II and RTA. All these

projects made noteworthy
progress during the year.
Activities were initiated in

the new frontiers of Urban
Air Mobility. The following are
the highlights of the different
projects of CSIR-NAL:

Hansa-3(NG)

The Hansa-3(NG) aircraft
program marked significant
milestones during the period.
Certification of the aircraft was
successfully completed, and
the IFR certification program
was approved and is under
discussion with the DGCA.
Manufacturing of the first
production-standard  aircraft

Report of the Director Im



Honorable Vice President’s visit to CSIR-NAL on 27" May 2024.

(MSN 015) commenced, with
the airframe and key structural
elements have beenfabricated.
The assembly and integration
are underway. To support
operationalreadiness, essential
manuals such as the lllustrated
Parts Catalogue (IPC), Aircraft
Flight Manual (AFM), and
Aircraft  Maintenance and
Repair Manual (AMRM) were
prepared in accordance with
ATAI00/iSpec2200 standards.
These manuals were released
by the Hon'ble Minister of
Civil Aviation, Shri. K. Ram
Mohan Naidu on 28" October
2024. A very good response
was received from industries
against the CSIR-NAL's
Expression of Interest (Eol). An
industry meet was conducted
at CSIR-NAL on 29™ October
2024, which was attended by
prospective industry firms who
had shown interest in Hansa-
3(NG) aircraft manufacturing
ToT based on the Eol floated
by CSIR-NAL in July 2024. A
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strategic MoU will be signed
with M/s Pioneer Clean Amps
Pvt. Ltd. for out-licensing
and commercialization  of
the aircraft. More than 225
sheet metal parts, along with
associated jigs and assemblies,
were manufactured for Hansa-
3(NG) during the year. CSIR-NAL
continued the development
of avionics, electrical systems,
and flight test instrumentation
ensured compliance with IFR
certification requirements. The
project also saw the successful
integration and testing of
custom LED lighting systems
developed in collaboration with
CSIR-CSIO. Field testing of the
advanced telemetry and data
visualization system X-DAAS
was carried out effectively.
Additionally, a fatigue load
spectrum  was  developed
to support upcoming full-
scale fatigue testing, further
enhancing the aircraft’s
development trajectory.

SARAS Mk I

The SARAS Mk I
achieved several key
developmental milestones
during the year. CDRs were
completed for nine major sub-
domains, including systems
such as the empennage,
radome, brakes, and cabin
door systems (passenger,

program

cargo, and emergency)
ensuring design maturity and
integration  readiness. The
CDR for Avionics and Electrical
Systems was also successfully
concluded. Concurrently,
major system developments
progressed, including the
Integrated  Avionics  Flight
Control Computer (IAFCC),
Stall Warning and Protection
System, Brake Management
System, and a custom thermal-
insulating paint, which received
approval from CEMILAC. A
custom windshield heater
featuring integrated safety and
communication  capabilities
was developed as well.

In the area of Airworthiness,
documentation such as the
Airworthiness Certification Plan

SARAS Mk Il Iron Bird Structure assembly.

(ACP) and Type Approval Basis

(TAB) were approved from
both CEMILAC and the DGCA.
An agreement was signed with
DGCA for the manufacture of
three prototypes. Subsequently,
over 50 airworthy sheet
metal parts were fabricated.
Structural  integration  was
advanced with Finite Element
Method (FEM)-based load
distribution analysis, and mass
and CG optimization along
with reliability studies resulted
in a projected weight reduction
of approximately 200 kg.
Additionally, extensive Failure
Modes and Effects Analysis
(FMEA) and stress/frequency
studies were carried out to
ensure structural robustness
and reliability.

SARAS Mk Il simulator and Avionics Integration Test Rig (AITR).
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Ground testing capabilities
were enhanced through the
setup of the Iron Bird facility
for integrated testing. A total
of 289 engine ground runs

were conducted, including
100% torque testing. Wind
tunnel evaluations included

a successful test of a 1.6
scale powered model at lISc.
The program also achieved
successful integration  of
the Avionics Integration Test
Rig (AITR) with primary and
multifunctional flight displays.
Further, a radome  was
designed to accommodate a
new radar system. The yearalso
witnessed the implementation
of the Product Lifecycle
Management  (PLM)  using
Teamcenter to streamline the
design and manufacturing
workflows. A revised cost and
time  escalation  proposal
has been submitted to CSIR
Headquarters. The prototype
of the control wheel has
been fabricated and an
ergonomic assessment has
been completed. Functional
assessments are in progress.

High Altitude Pseudo
Satellite (HAPS)

The HAPS
substantial
multiple

project saw
progress across
technical domains.
Tools  required for the
project were  successfully
manufactured, and precision

component fabrication
was  carried out through
CAM programming and
CNC machining. Significant

contributions were made in
the areas of modeling and
simulation, aerodynamic
characterization, and control
low development, laying a
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C, contours over HAP FS configuration.

strong foundation for the
platform’s design and stability.
The mass and center of
gravity (CG) were accurately
established to ensure
balanced flight performance.
A full-scale wing was designed
and  structurally  analyzed
under 2g loading conditions,
with fluid-structure interaction

studies providing  further
insight into its aerodynamic
behavior.  Additionally, the
structural configurations  of

the fuselage and vertical tail
were developed and refined,
advancing the overall airframe
design. The CFD simulations
have been performed on
HAP Full Scale (FS) ver-0.2 at
different Reynolds numbers
corresponding to various flight
conditions. The aerodynamic
efficiency (L/D) is within the
acceptable limits and matches
well with the data in the open

literature for this class of
vehicles.

Before embarking on the
development of the high-

efficiency propellers for full-
scale HAP, an attempt was

Experimental setup of the
propeller testing in 1.5 m LSWT.

made to replace the existing
COTS propellers of the HAP
sub-scale  with in-house
designed propellers. The results
show that the efficiency and
thrust levels achieved with the
fabricated propellers compare
well with those achieved with
the BEMT code, providing
enough confidence to adopt
the code for the development
of the propellers for the full
scale.



Unmanned Aerial
Vehicles (UAVs)

Significant advancements
were achieved across various
unmanned aerial vehicle (UAV)
programs during the year.
The Q-Plane (QUAD-UAV) was
designed and successfully
demonstrated in the field
for the Border Security Force
(BSF), with ongoing efforts
focused on developing an
engine-powered version of this
platform. The Octa-60 UAV was
deployed at the INSPACe event
to release dummy satellites,
showcasing its operational
utility. Additionally, a UAV-
based variable-rate pesticide
sprayer was developed to
support precision agriculture.
Collaborative agro-technology

missions with CSIR-4PI and
CSIR-1IIM facilitated the
acquisition of multispectral,
hyperspectral, and  LDAR

imagery, further expanding UAV
applications in the agricultural
domain. CSIR NAL has floated
Request for Proposal (RFP)
for the development of
Loitering Munition (LM) UAV
to engage a Technology cum
Investment partner. About
21 firms have submitted

their bid and expressed their
willingness to invest and work
in a collaboration mode with
NAL. NAL's Technical Evaluation
Committee has shortlisted 8
firms out of the 21 firms. The
project team is also working
on finalizing the aerodynamic
configuration of the LM UAV and
carrying out Wankel engine
performance tests at 2.2-24
km altitude.

Regional Transport
Aircraft (RTA)

Wind tunnel testing of the RTA
configuration was conducted
at IT-Kanpur, providing
valuable aerodynamic
data. Concurrent studies on
superhydrophobic coatings
and Boundary Layer Trips (BLT)
contributed to advancements
in surface technology and
flow control during these wind
tunnel studies. All project
documentation has  been
systematically archived within
CSIR-NAL's Product Lifecycle
Management (PLM) framework,
Teamcenter, ensuring efficient
record-keeping and future
reference. Additionally, a
Detailed Project Report (DPR)
was submitted under the
Department of Scientific and

(Dusoo)
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Thermal map of Saffron field in Srinagar (Dusoo) generated using UAV.

Industrial Research’s (DSIR)
APNI scheme to support the
development of future civil
transport aircraft systems for
this class of aircraft.

Urban Air Mobility (UAM)

To stay abreast with the
advancing next-generation
urban mobility solutions, CSIR-
NAL has initiated the research
and design efforts for the
development of the Urban Air
Taxi (UAT) and Unified Airspace
Management (UAM) systems.
To strengthen collaboration
and accelerate progress in
these areas, Memoranda
of  Understanding  (MoUs)
were signed with Tata Elxsi,
Ubifly, and Bharat Electronics
Limited (BEL) for establishing
strategic partnerships for joint
development and integration
of technologies supporting UAT
and UAM initiatives.

Contributions to
Strategic Sector

Continuing the tradition, CSIR-
NAL continued its perennial
support to the strategic sector
during the year 2024-25. Many
critical  contributions  were
made to various defence
programs of the DRDO. The
following are the highlights of
these Projects.

During the period, numerous
external projects were executed
for DRDO, encompassing
tool and component
manufacturing as well as post-
production support. Fabrication
and inspection of wind tunnel
models were completed for
strategic platforms such as
the LCA and FUFA. A total
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of 1957 blowdowns were
conducted in the trisonic wind
tunnels for missiles, launch
vehicles and combat aircraft
configurations for ISRO, DRDO
and ADA. Aerodynamic studies
addressed  control  surface
effectiveness, hinge moment
measurements, and the
impact of store integrations.
Collaborative development of
carbon-fiber/silicon  carbide
(c/sic)  components—such
as cowl plates, fence plates,
and nose tips—for Long
Range Hypersonic Vehicles
(LRHV) progressed with DMRL,
Hyderabad, while brake
disk applications for fourth-
generation aircraft  were
evaluated with RCI Hyderabad.
Failure analysis was completed
for 26 aerospace and defense
incidents.

CSIR-NAL continued its support
to DRDO and Defence Public
Sector Undertakings (DPSUs)
for control law development
and simulations for a range
of aircraft, including LCA Mk-
I, Mk-IA, Mk-Il, Trainer, AMCA,
and TEDBF, along with work
on auto-throttle systems,
Synthetic Vision Systems, and
pilot-in-loop simulations. The
Distributed  Engineer-in-Loop
Simulator (DELS) was utilized
extensively for combat aircraft
evaluation. The development of
the Airborne Infrared Search &
Track System was carried out in
partnership with IRDE,DRDO,and
radome development for LCA
AF Mk-II and AMCA integrated
lightning protection features.
Research and development
activities included advanced
stealth systems, low-RCS
antennas, and active Radar
Cross-Section Reduction
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Photograph of a typical missile configuration model mounted in the 1.2 m tunnel.

(RCSR) technologies, with initial
work beginning on Terahertz
antennas  for  high-speed
aerospace communications.
The modeling and control
work has also been initiated on
rotorcraft platforms.

The Future Unmanned Fighter
Aircraft (FUFA) hinge moment
calibration setup, along
with associated wind tunnel
models, were completed,
providing critical data for
aerodynamic analysis. System
identification and  control
algorithm development
progressed for the unmanned
KIRAN aircraft, enhancing its
flight capabilities. Under DRDO-
sponsored UAV  programs,
sophisticated algorithms and
hardware were developed for
multi-target tracking systems
integrating Infrared Search and
Track (IRST), Missile Approach
Warning  System  (MAWS),
Radar Warning Receiver (RWR),
and radar technologies.

A project on Jaguar
aircraft  DARIN-IIl  simulator
development  from  HAL/

Airforce  was undertaken by
CSIR-NAL. The CTFD team has
provided aerodynamic data for
close to 200 configurations of
the Jaguar aircraft. Innovative
use of CFD has been done
to generate the extensive

Prototypes of low RCS electronic
warfare (EW) antennas (1-18 GHz) .

LCA AF Mk Il quartz radome.

aerodynamic database in the
shortest possible time.

Wind tunnel tests were
conducted on a scale down
model of a typical missile

configuration in CSIR-NAL 1.2
m tunnel for aerodynamic
characterization in the Mach
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Number range of 0.6 to 1.2 and
in the angle of attack range of
-8° to 22° at a few discrete roll
orientations.

Progress was also made
in  stealth, radome, and
electromagnetic signature
control technologies. CSIR-
NAL has developed low RCS
electronic warfare (EW)
antennas like spiral antennas
and Vivaldi antennas.

Notable composite material
advancements included the
development of a full-scale
LCA radome using quartz—cya-
nate ester composites and a
composite bypass duct fabri-
cated from high-temperature
polyimide composites. Co-cur-
ing technology was applied for
LCA center fuselage composite
components. A fatigue life test
rig was developed for the LCA
SP Trainer’s In-Flight Refueling
(IFR) probe, and fatigue test-
ing on the AN-32 main landing
gear hub extended its opera-
tional life for an additional 1,000
landings. Advanced instrumen-
tation techniques, such as 3D
Digital Image Correlation were

Complete Static Strength Test setup of AMCA Flaperon test box assembly.

employed for bird strike tests
on AMCA components, while
the flaperon test box for AMCA
successfully completed design
qualification, underscoring the
comprehensive scope and
technical depth of these aero-
space initiatives.

The design and development
of a 100 kgf thrust small gas
turbine engine (NJ-100) was
carried out by the Propulsion
Division. The engine is aimed
at powering Tactical UAVs and
cruise missiles. The engine
has been successfully tested
for 100 % of the engine design

UD carbon fiber prepreg machine

NJ-100 Small Gas Turbine Engine

speed. The NJ-5 engine was
integrated into a model aircraft
and flight tested.

Contributions to Special
Materials and Coatings

Significant advancements
were made across materials,
coatings, and composite

technologies to support
current and future aerospace

applications. In  composite
materials, carbon fiber
development  focused on
enhancing intermediate
modulus fibers through
optimized polymerization,
spinning, and oxidation. An

indigenous C,/Epoxy prepreg
was developed with improved
fracture toughness and
hot-wet performance, and
successfully scaled using a new
Double Planetary Mixer. The

Report of the Director Im




Photograph of developed LTCC-PZT
packaged accelerometer prototype

scaled-up resin was evaluated
and made into unidirectional
carbon fiber prepreg with the
industry partner.

Research was initiated on
the development of Nickel-
Titanium-Hafnium (Ni-Ti-
Hf) High Temperature Shape
Memory  Alloys  (HTSMAs)
exhibiting low thermal
hysteresis useful for various
high temperature actuation
applications. Alloys of hominal
composition  NigTi, Hf,, and
Ni,, Ti, Hf,,Cu, (all in at %) were
successfully prepared on a
450 g scale batch by using
the vacuum  arc-melting
process.  Substantial  work
has been carried out on the
creep behaviour study of IN718
superalloy after post-weld
heat treatment (PWHT) for its
application in the Combustion
Chamber Outer Casing (CCOC)
of gas turbine engine.
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CSIR-NAL has been engaged
in the development of carbon
fiber and C,/SiC composites
over the past 2 decades and
considerable work has been
carried out on the indigenous
development of C,/C-SiC
ceramic matrix composites

(cMCs) for aircraft brake
disk, long-range hypersonic
vehicles, and other high-

temperature applications. The
hybrid process of CVIand Liquid
Silicon Infiltration (LSI) was
employed for making C,/C-
SiC composites with reduced
manufacturing time/costs
(40-50%) and their baseline
properties were evaluated. Cf/
SiC composites were produced
via a hybrid CVI+LSI process
for use in aircraft brake disks
and hypersonic vehicles, while
Ceramic Matrix Composites
(CMCs) were developed for
brakeandradomeapplications.
Porous and functionally graded
silicon nitride radome materials
were developed for 2-23 GHz
broadband applications.
Recently, CSIR-NAL has signed a
non-disclosure agreement with
BEL for the joint development of
silicon nitride radome.

Some of the highlights of

Photograph of melted Ni
temperature shape memory alloy
pancake

Ti Hf,

50" 30" "' 20

high-

the mission mode project
on aerospace materials are
noteworthy. Low-Temperature
Co-fired Ceramics (LTCC)
based PZT accelerometer was
developed in collaboration
with CSIR-CEERI, Pilani. The
performance of the developed
prototype was found to be
promising. A three-layered,
chromate-free,  eco-friendly
coating system has been
developed and tested its
performance for a series of
tests. The certification process
is now underway, with the
Qualification Test Schedule
(QTS) prepared in consultation
with RCMA (F&F) and RCMA-
Kanpur.

A multi-layered  TiCr/TiCrN
erosion—corrosion resistant
coating was developed and
deposited on a compressor
impeller made of Al-7075. The
performance of the coatingwas
successfully tested in the small
gas turbine (NJ5-PT04) engine
rotating at a speed of ~95000
to 100,000 rpm and by passing
the coarse alumina erodent
particles into the compressor.
The coated impeller did not
undergo erosion vis-a-vis an
uncoated impeller. Low thermal
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NJ5-PT04 engines with and without erosion-resistant coatings on compressor

impellers after the test

conductivity =~ oxides  such
as doped YSZ, Yb,0, doped
Gd,zr,0, (GdYbz) and La,zr,0,
based thermal barrier coatings
(TBC) were developed and the
doped YSZ plasma sprayed
TBC exhibited lower thermal
conductivity, lower erosion
rate, higher temperature drop
and thermal cycles compared
to the commercial YSZ coating.
A robust and durable self-
cleaning polyurethane-
based superhydrophobic
(SH) coating was prepared
using synthesized silica
nanoparticles. These coatings
exhibited better durability (>200
h of accelerated weathering
test, 16 de-icing cycles and
withstood 15 days of water
immersion) compared to the
coating containing commercial
silica nanoparticles.

A few components of Hansa-
3(NG) have been anodized
using an eco-friendly
anodizing process and these
components will be integrated

in the next production standard
aircraft. The trivalent chrome
passivated Zn-Ni plated
NCM steel specimen has
qualified for nearly 2000 hours
of outdoor exposure to sea
environment at Mandapam,
Rameshwaram. The process
shall be demonstrated shortly
on LCA components for Type
approval by RCMA, F & F. The
CSIR-NAL team has completed
the hand-holding to M/s
Supreme Solar Pvt. Ltd. for the
NALSUN-NG™ technology. For
the first time in the country,
CSIR-NAL  has  fabricated
Spintronic-based Magnetic
Tunnel Junction (MTJ) for TMR
sensor. The sensitivity of the
magnetic sensor was found to
be 800 mV/V/Oe at 220 % TMR,
and has potential futuristic
industrial applications towards
current sensors.

CSIR-NAL has taken new
initiatives in  niche areas
like eco-friendly process for
adhesive bonding applications,

Thermal barrier coating developed
using in-house synthesized doped YSZ
powder

high temperature thermal
insulating paint, low-density
conductive paints and passive
daytime radiative  cooling
(PDRC) coating. CSIR-NAL has
developed scandia stabilized
zirconia electrolyte supported
solid oxide fuel cell and tested
it successfully.

Contributions to Space

Unsteady pressure measure-
ments were carried out on a
scaled HLVM3 configuration in
the CSIR-NAL 1.2 m wind tunnel.
A good comparison of data was
observed between the Mach
sweep and the discrete Mach
number mode. The significant
effect of major protrusions was
reported. Wind tunnel studies
were carried out to generate
aerodynamic data on a scaled
model of the Test Vehicle Crew
Escape System (TV-CES) spent
stage configuration.

The C32 Inter-Stage
Configuration, a critical
structural element of the LVM3
launch vehicle underwent
detailed acoustic qualification
at the Acoustic Test Facility
(ATF). CSIR-NAL conducted
acoustic tests for the Human-
Rated Launch Vehicle (HLVM3),
developed for the Gaganyaan
mission to characterize the
internal noise environment
and evaluate the vibration
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response of key electronic
packages under launch-like
acoustic loads.

As part of the GSLV-FI5 and
F16 flight acceptance process,
ATF  carried out acoustic
qualification of the four L40
strap-on nosecone avionics

decks used in the GSLV
missions.
Contributions to the

Societal Sector

Apart from contributing to the
Civil aviation sector and Strate-
gic sector, CSIR-NAL continued
to contribute to the societal
sector with its spin-off tech-
nologies and know-how. The
12-ft Jal-Dost project has sig-
nificantly evolved into a 40-ft
floating earthmover, now
achieving Technology Readi-
ness Level 9 (TRL-9), indicating
its readiness for full deploy-
ment and operational use. It
was used by the Bruhat Benga-
luru Mahanagara Palike (BBMP)
for cleaning the lakes across
Bengaluru. Further CSIR-NAL
developed Quadcopter was
used for precision agriculture
in Srinagar.

Artificial  Intelligence  and
Machine  Learning  (AI/ML)
techniques have been applied
to enhance nowcasting
models, aiming to improve
forecasting accuracy for both
the aviation and renewable
energy sectors.

R&D Performance
Indicators, Technology
Licensing & Patenting

During the year, NAL licensed
three technologies to three

MI Report of the Director

industries with a cumulative
license fee of about Rs 185
Crores. The major ToTs include:
Multi-copter drones, JALDOST
and carbon BMI engine bay
door for LCA-TEJAS MkI-1. This
year, CSIR-NAL has received
a license fee and royalty of
Rs. 7.89 crores from the ToT
partners. CSIR-NAL has so
far received letters of intent for
114 Hansa-3(NG) aircraft from 12
Flight Training Organizations. 12
industries have signed the NDA
with NAL for obtaining technical
information to enable them to
submit Eol documents to CSIR-
NAL.

This year, a total of Rs. 270.404
crores CSIR grant (excluding
central administration grant of
Rs. 125.20 crores) was allocated
by CSIR for the laboratory. Out
of the CSIR total grant, allo-
cation towards R&D projects

was Rs. 46.568 crores for
projects under SARAS MK I,
TD-High  Altitude  Platform
(HAP),  Major  Laboratory
Projects (MLP), Focused

Based Research (FBR) Niche
Creation Projects (NCP), Fast
Track Translational (FTT) and
Fast Track Commercialization
(FTC) projects. CSIR-NAL was
awarded 27 new sponsored
projects costing Rs. 55.73

HLVM3 equipment bay in acoustic chamber.

crores, 12 grant-in-aid projects
costing Rs. 84.23 crores during
the financial year 2024-25 from
external agencies.

| take immense pride in the
remarkable achievements
of the team CSIR-NAL. Their
innovation, resilience, and
unwavering commitment are
evident from their contributions
to global scientific literature
and intellectual property rights
with 85 journal publications,
115 conference papers, 9
patents (6 filed + 3 granted), 2
copyrights and 1 trademark.

CSIR-NAL  also  witnessed
commendable AcSIR
achievements during 2024-25.
During the year, 13 candidates
under Engineering Science
and 3 students under Physical
Sciences have joined for Ph.D
program. Six students were
awarded the Ph.D degree from
AcSIR and two staff awarded
Ph.D from NIT and IIT.

Honors and Awards

On the honors and awards
front, the year 2024-25 was
exhilarating for the laboratory.
The major achievements are:

the

e CSIR-NAL received



Cll Awards for Excellence
in Women in STEM on 19
November 2024.

Dr. H.C. Barshilia has been
elected as a Fellow of The
Institution of Engineers
(INDIA), 2025.

Dr. H.C. Barshilia has been
elected as a member of
the Asian Joint Committee
for Applied Plasma Science
and Engineering  (AJC-
APSE), 2025.

Dr. H.C.Barshiliareceived Dr.
Sundaresan  Award-2024
from the Indian Society of
Analytical Scientists, 2024.
Dr. Hema Singh received
the Distinguished Alumnus
Award in Research and
Innovation for 2024-25 from
IIT BHU, Varanasi.

Dr.S. Senthil Kumar received
the CSIR Raman Research
Fellowship-2024.

Dr. S. Senthil Kumar
received Dr. BVS Subba Rao
Memorial Award-2024 from
The Indian Ceramic Society,
CERA4S 2024, IIT Madras, 28
November 2024.

Dr. S. T. Aruna received the
National Thermal Spray
Excellence Award-2025
from the Indian Thermal
Spray  Association, The
National Thermal Spray
Conference (NTSC-2025),
CSIR-IMMT, 21 Feb 2025.

e Dr. ST. Aruna has been
selected as the Editorial
Board Member of
“Transactions of Indian
Ceramic Society”, Taylor &
Francis.

- Dr. Siva Subba Rao received
the IETE-FIt. Lt. Tanmaya
Singh Dandass Memorial
Award (2024) from The
Institution of Electronics
and  Telecommunication
Engineers (IETE), IES
University, Bhopal, on 14
September 2024.

In addition, many scientists in
our laboratory have received
several accolades in the form
of fellowships, identified as
subject experts, members in
prestigious societies/institutes/
Boards of studies, Professors of
Practice, won other individual/
group awards, appointed as
editorial board members and
reviewers of national and
international journals, received
best paper award, etc. |
congratulate all of them on
their success.

| sincerely thank the support
and cooperation of members
of the Research Council,
Management Council of CSIR-
NAL, DG-CSIR and staff of CSIR
Headquarters, New Delhi. |
sincerely thank Dr. VK Saraswat,
Member, NITI Aayog, for his

mentorship.
I also acknowledge the
support received from our

various stakeholders like DRDO,
ISRO, DGCA, ADA, HAL, Air HQ,
ARDB, DST, INRF, DAE, Defence
Services, MoES, IMD, MoCA and
others, including international
bodies for continuing to repose
their faith in our capabilities
and by sponsoring several R&D
projects. All the achievements
have been made possible due
to the efforts, cooperation and
the confidence entrusted in us
by the sponsoring agencies.

From surpassing performance
targets to  fostering a
collaborative and inclusive
workplace culture, the
dedication shown by our team
has been the cornerstone
of our success. | extend my
heartfelt appreciation to each
employee whose efforts have
made this year outstanding.
Looking ahead, we are excited
about the future we are
building—one of continued
growth, shared success, and
endless possibilities. With such
a talented and driven team, |
am confident that the coming
year will bring even greater
accomplishments.

ABHAY A PASHILKAR
Director
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