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Preface

This monograph is written for use by students pursuing the aeronautical 
engineering degree course; fresh entrants into the certification group; personnel 
engaged in the design, development of fighter aircraft with the objective of meeting 
the user’s requirement; R&D scientists; certification groups; and user services.

Airworthiness means different things to different people. It is an essential 
prerequisite if the product has to be of utility to the user services for deployment 
in an operational scenario, in both military and civilian usage. However, unlike in 
the civilian sector, airworthiness certification has not got the recognition that is the 
due of such a vital and important subject in the military sphere.

This publication highlights the aspects of airworthiness certification that have 
to be assimilated into all facets of design, development, production and service life 
cycle of an aircraft and airborne store. It is of particular significance during design 
and development, since a product can only be as good as it has been designed, and 
all other factors will only help to achieve the capabilities built into the product 
by design. This monograph also attempts to bring out the fact that if corrective 
actions are required, they can be extremely difficult, if not impossible, to introduce 
and implement at later stages, due to the constraints of time and cost. Thus, the 
deficiency may have to be carried forward till the aircraft is phased out of service. 

The certification personnel will have to meet several challenges in the 
concurrent design, development and certification scenario. This publication, 
therefore, deals in some depth with the design and design evaluation aspects.  
It also brings in the practical experience in aircraft system design of the author, 
who had the privilege of working for five years in the HF-24 design team of  
Dr Kurt Tank, the famous German designer, who set up a design team at the 
invitation of the then Prime Minister, Pandit Jawaharlal Nehru.

It is an extremely challenging and rewarding experience to be involved in an  
ab initio design and development project, and to process the activities of concurrent 
certification and accord flight clearance for the first flight and a block of initial 
flights. This task is all the more exciting if the aircraft incorporates state-of-the-art 
technologies for which certification standards are scant and have to be evolved 



xiv

as the work progresses. The author was privileged to shoulder this awesome 
responsibility and accord such a flight clearance for the Light Combat Aircraft 
(LCA).

The material presented in this monograph is, out of compulsion, only a small 
part of the mammoth activity that goes under the generic title of Airworthiness and 
Certification. The scope of activities and nuances involved are too vast and intensive 
to be consolidated in one publication. What has been presented, therefore, is of 
such a nature and depth that will enable the interested and the practitioner alike 
to grasp the overall approaches to aircraft design and airworthiness certification, 
and to benefit from the experience of the author in this field for over three-and-
a-half decades. The author will derive immense pleasure and feel rewarded if a 
large number in the aeronautical community read the book and benefit from  
the contents.

Bengaluru                          K Nagaraj 
Former CE (Airworthiness) 

Centre for Military Airworthiness and Certification 
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Introduction

The aeronautical industry took shape in India in 1940, with the establishment 
of Hindustan Aeronautics Limited (HAL) as a private enterprise by late Walchand 
Hirachand on land generously sanctioned by Shri Krishnarajendra Wodeyar, the 
then king of Mysore, for overhauling USAF aircraft. It was consolidated through 
takeover by the Government of India in 1942. The impetus for indigenous design 
and development was given by the HT 2 basic trainer project. Although this  
all-metal aircraft was primarily meant for use by the Indian Air Force, it was 
certified by DGCA, under the overall guidance of Dr S Neelakantan, since there 
was no Military Certification Agency in existence at that time. All design clearance 
activities were undertaken by HAL.

The Directorate of Technical Development and Production (Air) [DTD&P 
(Air)] was subsequently formed by the Ministry of Defence, Government of India, 
under the leadership of Dr S Neelakantan, to look after the Military Aircraft 
Airworthiness Certification aspects, including overseeing of company inspection. 
The first branch office of DTD&P (Air) was started in 1958 at Bengaluru within the 
premises of HAL, structured similar to airworthiness groups in the UK. The design 
and inspection related functions were separated in 1960, and entrusted to Chief 
Resident Engineer (CRE) and Chief Resident Inspector (CRI) respectively, in view 
of the increased aeronautical activities taken up in the country. CRE (Engines) was 
formed to look after the clearance activities of the engines, and brought out the 
requirements for re-type tests similar to UK procedures.

In 1968, the CREs were brought under the functional and administrative 
control of DRDO, reporting to SA to RM, through the Director of Aeronautics. 
The CRIs remained under DTD&P (Air), reporting to the Secretary, Defence 
Production. During this period, the Marut (HF 24) design activities, started 
under the leadership of Prof Kurt Tank, reached its peak. However, in-depth 
interactions/involvement of CREs for the design clearance activities were lacking. 
After the crash of HF 24 aircraft with reheat version of modified engine, the 
active participation of CRE (Aircraft) was considered essential and ensured with 
the concept of involvement in all activities of design and development, leading 
to clearance of the aircraft for development flights on a flight-by-flight basis as a 
mandatory requirement. These requirements were subsequently extended to other 
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