




obtained for Digital Fly by wire flight 
control systems. 

INDUSTRIAL AND SOCIETAL 
CONTRIBUTIONS 
NAL made significant contributions to a 
large number of aerospace programmes 
like aircraft programmes (civil and 
military), space programmes, engine 
development programmes, defense and 
strategic programmes of the country and 
has also contributed vital industrial and 
societal outputs. NAL has many collab
orative projects with reputed interna
tional agencies. 

In the 2010s, NAL successfully ex
ecuted some innovative research proj
ects in advanced topics of relevance like 
smart materials, parallel processing, ad
vanced flow diagnostics, airport instru
mentation, etc. Its societal contributions 
include harnessing solar and wind en
ergy, streamlining vehicles for fuel econ
omy and weather prediction systems. 
NAL has also developed many critical 
technologies for the strategic sector and 
continues to support the mission-mode 
programmes of DRDO, ADA & ISRO. 

Jitendra J Jadhav took charge as the 
Director in June 2016 and revived the 
SARAS programme by modifying the 
SARAS PT1 to comply with the safety 
requirements and improvements in han
dling qualities including engine asym
metry, Nacelle performance etc. The 
modified SARAS named SARAS PTlN 
made its maiden flight on 24 January 
2018. Subsequently, NAL made about 
26 flights to collect the data which is be
ing used for designing the SARAS-Mk 
II. Based on the Airline and 
Armed Forces requirement 
and the flight data, they car-
ried out the feasibility study 
including the market survey 
of SARAS-Mk II and submit
ted the proposal to the gov
ernment. The government of 
India sanctioned the project 
in June 2019. 

Above: India's first parallel 
computer, Flosolver 

Right: Medium-class 
BVLOS (Beyond Visual Line 
of Sight) multi-copter UAV 

NAL's societal contributions include harnessing solar and 
wind energy, streamlining vehicles for fuel economy and 
weather prediction systems. It has also developed many 
critical technologies for the strategic sector 

SARAS-MKII 
SARAS-Mk II is a 19-seat Light Trans
port Aircraft with multirole capabilities 
like passenger transport, troop trans
port, VIP transport and Casevac (Air 
Ambulance). The aircraft is exclusively 
designed for operations from short run
ways, hot and high airfields, and semi
prepared runways for connecting Tier 
1 and Tier 2 cities/towns. SARAS-Mk 
II is one of the unique aircrafts where 
operational benefits are maximized 
through the pressurised cabin, digital 
antiskid braking, autopilot with Cat II 
landing, two lever engine operation, 
lightweight materials etc., keeping the 
cost minimum. 

The armed forces have already com
mitted a few numbers for initial indue-

tion. The aircraft will be complied to 
FAR 23 standards and will be certified 
by DGCA and CEMILAC for civil and 
military use. The first flight is likely to 
be in June 2024 and the production will 
be from 2026-27 onwards at HAL. The 
SARAS-MKII will be a game-changer to 
boost air connectivity under the UDAN 
scheme. 

HANSA-NG 
HANSA-NG is one of the most ad
vanced flying trainers powered by Ro
tax Digital Control Engine with unique 
features like Just-In-Time Prepreg (JI
PREG) composite lightweight airframe, 
glass cockpit, bubble canopy with wide 
panoramic view, electrically operated 
flaps, etc. HANSA-NG is designed to 
meet the Indian flying club needs and it 
is an ideal aircraft for Commercial Pilot 
Licensing (CPL) due to its low cost and 
low fuel consumption. NAL has already 
received more than 80 nos. of Lois (Let
ter of Intents) from various flying clubs. 

HANSA-NG aircraft had a success
ful maiden flight on 3 September 2021. 
The aircraft has completed 38 flights 
including sea-level trials at Puducherry; 
over 50 hours of flying is completed and 
a few more flights will be conducted 
before obtaining Type Certification by 
DGCA. 

SKILLING INDIA 
Towards implementing the 
Skill India mission of the 
Government of India, NA L 
has setup its aerospace skill 
development centre, under 
CSIR's Integrated skill ini
tiative programme. This 
centre will offer a number 
of skill development and 
skill upgradation courses in 
partnership with the avia
tion and aerospace sector 
skill council to the ITI and 
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Diploma qualified youth, in addition 
to industry workers. The main aim of 
these courses is to create the high qual
ity, industry ready skilled work force 
relevant to current and emerging indus
try needs in the aerospace manufactur
ing, assembly, design and development 
and airlines operation sectors. This is 
achieved through training I reskilling in 
areas catering to different national skill 
qualification framework levels. 

LOOKING AHEAD 
Regional Transport Aircraft 
CSIR-NAL is working on the feasibility 
of the development of Regional Trans
port Aircraft since 2018. The require
ments are evolved through interactions 
with airline operators and the Armed 
Forces. The aircraft will have 90-seat 
capacity and can be adaptable to mili
tary transport aircraft by modification 
of the rear fuselage. The proposal has 
been submitted to the government and 
we are expecting in-principle approval 
to initiate the project definition phase 
shortly. 

BVLOSUAV 
CSIR-NAL has developed a medium
class BVLOS (Beyond Visual Line of 
Sight) multi-copter UAV. The UAV is 
made out of a lightweight carbon fiber 
foldable structure for ease of transporta
tion and has unique features like autono
mous guidance through dual redundant 
MEMS-based digital autopilot with ad-

CSIR-NAL's Role in Light Combat Aircraft LCA-Tejas Airframe , 

vanced flight instrumentation systems. 
The DGCA, Ministry of Civil Aviation, 
government of India granted conditional 
permission to CSIR-NAL for conduct
ing BVLOS flight trials on 13 Septem
ber 2021. Subsequently, the NAL drone 
has completed about 50 hrs of flying to 
verify the performance parameters and 
the report is being submitted to MoCA 
for type approval. 

The uniqueness of this UAV is its 
higher payload and higher endurance 
which is perfect for last-mile delivery, 
floriculture mapping, geo exploration, 
precision agriculture, pesticide spraying 
and medical transport at remote places. 
NAL has demonstrated these capabili
ties to government authorities all over 
India. Technology is being transferred to 
private industries to build about 100-200 
drones per month. 

mach33.aero 
NAL has launched mach33.aero, along 
with NRDC and Social Alpha (anini
tiative supported by Tata Trusts). With 

mach33.aero will offer start
ups strategic connections 
with the government, 
academia and indu try 
resources and accererate 
pathways for technology 
commerciali ation 

access to multi-stage funding, regional, 
national and global market linkages, 
mach33.aero will offer start-ups stra
tegic connections with the government, 
academia and industry resources and 
accelerate pathways for technology 
commercialisation and also encourage 
scientists and engineers to pursue entre
preneurial opportunities. 
This unique model will also allow access 
to physical and virtual infrastructure, 
certification and testing facilities to carry 
out pilots for product deployment and 
validation. 

NAL currently has taken major steps 
in deep technology innovations like in
termediate modulus grade carbon fiber, 
carbon prepreg, special coatings for 
aerospace applications, Cf-SIC compos
ites, Just-In-time-Pre-preg, thermoplas
tic composites and ARINC 818 IP core. 

High Altitude Platforms 
NAL has also taken up the development 
of High Altitude Platforms (HAP) for 
applications like broadband communi
cation, surveillance, earth observation, 
climate research, etc. HAP is a solar
powered UAV with Beyond Visual Line 
of Sight operation capability. HAP will 
be a game-changer to work as a pseudo 
satellite for telecommunication applica
tions in the SG and 6G spectrum with 
advantages like low data latency, high 
bandwidth, the flexibility of launch and 
low cost. 
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