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Welcome to the first class of introduction to flight AE705. Let us quickly see what is there in store

for you.
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Course Layout
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Now, this course is basically built of capsules. What is a capsule? Anyone? What is a capsule?
Yes, okay, so according to you a capsule is a small container that contains some parts. Okay,
anybody would like to add to this. Let us go here, somebody is here, in the front. What is meant

by a capsule? Quickly. A dose, dose is of capsules.

So, let us see. So, there are going to be many many capsule in this course. | have shown you only

the five capsules and | hope that there is no overdose because of these capsules.
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The course is built up of

Capsules
Hope no one succumbs to
Capsule 01 Capsule overdose !
Capsule 02 " o &y

Capsule 03
Capsule 04

Capsule 05

Introductionto Flight
Because there are going to be 10 capsules. So as you take part in this course you are going to

consume 10 capsules.
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Capsule 01 — Basic ‘Fundas’

Okay, so let us see what are the constituents of each capsule? So for example, the first capsule
consists of two lectures. The first one will introduce you to various components of an aircraft. The

second one will talk about atmosphere and the properties of atmosphere.
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Capsule 02 - Fluid Mechanics - |

» Lec 03 - Streamlines + Steady flow + Incompressible flow
% Lec 04 - Bernoulli's Equation + Coanda Effect + Mach number

Capsule 03 - Fluid Mechanics - |1

» Lec 05 — Reynold’s No. + Boundary Layer

» Lec 06 — Laminar & Turbulent flow +

- l;mssureand-Speed Measurement
o Introductionto Fight Introductory

Similarly, capsule number two will be on the first part of fluid mechanics or introductory fluid

mechanics. The contents are listed there. The third capsule will delve further in fluid mechanics.

We will go to Reynold’s No., Boundary Layer, and the types of flows, and how to measure pressure

and speed.
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Capsule 04

' » Lec 07 - Airfoils

» Lec 08 - Lift Generation Theory + €, and C; calculations

Capsule 05

' » Lec 09 — Critical Mach no. + Wave Drag + Swept wings

» Lec 10 - Finite Wings + Induced Drags
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After that we will go to the fundamentals of aerospace engineering or flight - airfoils, and how lift

Introductory

is generated, how the pressure and lift coefficients are calculated and then the last capsule before

mid-sem would be on what is called as the finite wings. Okay.
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Capsule 06

» Lec 11 - Types of Propulsive Systems

» Lec 12 - Steady Level Flight + Altitude effects

Capsule 07

. » Lec 13 - Ceilings + Steady Climbing Flight

| » Lec 14 — Sustained Level Turn + Pull up Maneuver
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¥
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After mid-sem, we go to capsule 6, where we have a quick look at the types of propulsive systems

because after this we will look at the effect of engine on various components or of various flight
performance characteristics. We look at study flight, then we go to capsule 7, we look at ceilings,
climbing, the turns, pull ups.
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Capsule 08

» Lec 15 — Range and Endurance

» Lec 16 — Takeoff and Landing

Capsule 09

» Lec 17 - Energy Methods
' » Lec 18 — V-n Diagram

7
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And then the two most important things for a transport aircraft, range, and endurance, and for any
aircraft take-off and landing. Capsule 9 will consist of two interesting chapters or lectures, one on
energy methods or energy manoeuvrability methods and then a V-n diagram. This V-n diagram
is going to be a self-study kind of a capsule because we have already recorded a lecture on V-n
diagram like this, many many years ago. So we will try to fish out that lecture and and make it

available to you as self-study.
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Capsule 10

» Lec 19 — Longitudinal Static Stability

» Lec 20 - Control Systems and Neutral Point

Now that’s a
Really heavy dose !

Introductory
And then the last capsule is introduction to static stability only the longitudinal part, and then

control systems, and neutral point. Okay, so yes, ten capsules is really heavy dose.
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Course Policies (continued)

About the study material

Course material will be put on Moodle
soon after the lecture
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Whoam17?

MY BACKGROUND

®
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All right! Now, one question that some students ask me. | must share with you very interesting

anecdote. | was once asked to teach a course on aircraft design, not here, it was a university in

Singapore, called NTU. I was there for a year as a visiting professor.

So, | heard some murmurs among the students and one murmur | hear was, why have we got this
guy from India to come and teach aircraft design. So | thought it is important for me to tell you
about my background. The purpose is not to glorify myself in front of you. | do not need to do that
actually, okay, because | am not selling something to you. Anyway it is a core course, you have to
be here. Whether it is me or any Professor or Professor Prabhu Ramchandaran, someone will teach

this course.

Okay, and you have to be here. So, I'm, | gain nothing selling myself to you, but I just want to
reassure you that guys, | am suitably qualified to teach this course. So for that purposes I think you
have a right to know who is this guy? Why should we listen to him? And more important why
should we believe him? What is his background? How much does he know? What is his training?

Correct? So it is important.

So, | start with academic qualifications. The first point which will reassure you is, that this guy is
a core aerospace engineer. He is not an electrical engineer converted to aero or mechanical

engineer converted to aero.



He is a diseased aerospace engineer because not one, one could be by mistake or because of rank
or because of you know could not get any other branch. Okay. Not two, because that could be a
mistake. Third degree also he has done aeronautical engineering, that means he is mad. Definitely
crazy in aeronautical engineering. So, what are my degrees? My degrees are, a Bachelor’s degree

from Punjab engineering college, now called as PEC, University of Technology.

| am very happy that there is one student from the current PEC, aero. Udit, can you introduce, just
stand up. You will see about him, little bit more. He is a student of my college. He is there and he

is as an intern, he is working here. So, this is my Bachelor’s degree.

It was way back before many of you were even born probably, so that tells you how old I am.
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Academic

QOThree degrees in Aeronautical Engineering

= Bachelors’
o Punjab Engineering College Chandigarh, India, 1979-83
= Masters’
oIndian Institute of Technology Madras, India, 1984-86
o Sponsored by Hindustan Aeronautics Limited
= Doctoral
o College of Aeronautics, Cranfield University, UK, 199
@ o Commonwealth Scholarship Commission in UK
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Then | went and did a Master’s degree from |IT, Madras, and this Masters was actually sponsored
by HAL. Because after my graduate degree, | had one job in HAL as a graduate Engineering
Trainee, and | also had an admission in IISC, Bangalore for M.Tech in aero. So, both my hands

were full, but | wanted both.

| wanted not only M.Tech, but also a job because as you know after M.Tech also there is sometimes

a question mark about, what job will you get? So, | was keen on the core job. | had an M.Tech



degree in hand, not in hand of course, an admission only and also a job, | wanted both. So, then I
was fortunate that there was another scheme called as the design trainee stroke management

trainee’s scheme of HAL, in which if selected, you would be sent to 11T, Madras for M.Tech.

Now you should become a management trainee. You go for a special degree called as aircraft
production engineering. If you do a design trainee which | chose, then you get to do M.Tech in
your own department. So | chose to be a design trainee, and | did master’s from IIT, Madras. But
because | was sponsored by HAL, | had to do a three year master's. That means the Master’s took
three years, because some people are looking for 84 to 86, and they are saying “maybe he was

failed one year”. He must have, he must have flunked in something or | did not flunk in anything.

| had a descent CPI, but after coursework there was a break, we were sent to HAL, and then we
did our M.Tech project in the in the factory. I was in HAL , Kanpur, when | was doing my project.
The third degree was after many many years and that was a PhD which | did from College of
Aeronautics. This is without any doubt the best place in the world to do a PhD especially in aircraft

design.

So, all of my specializations including Bachelor’s also, | was interested in aircraft design, Master’s
also and PhD is in aircraft design, and this PhD was fully funded by a scholarship called as the
commonwealth scholarship commission in the UK. Even now this is available. Every year they
send typically one M.Tech, and one PhD student to UK for Aerospace Engineering, fully funded.
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Work Experience
QFive years' industrial experience
» Hindustan Aeronautics Limited, Kanpur (1984-88)
0D0-228 and HS-748 structural modifications
= Hindustan Aeronautics Limited, Nashik (1988-89)
oMiG 27-M and -21 Aerodynamics & Flight Testing
Q~25 years' teaching & research @ IIT Bombay
= Lecturer (1989-90)
= Asst. Prof. (1990-01)

-+ Associate Prof.  (2001-12) !
0
—# Prof. (2012> ) A T

Right! Then work experience, so before coming to IIT Bombay | have actually worked in HAL
for five years. This is because, any guesses? Why did | work for five years in HAL. Therefore,
therefore there is a bond, correct. So, because HAL sponsored my M.Tech there was a five year
bond, and | enjoyed those five years because after three and a half year | got a promotion from
HAL, Kanpur, shifted to Nashik.

As you can see in HAL, Kanpur | worked on structures, structural modifications, structural
support and when | came to Nashik, I became an aerodynamicist flight test engineer. | had the
great honour of working with Wing Commander Rakesh Sharma. He was the test, deputy test pilot
and I was the flight test engineer, and the airodynamicist. At that time, HAL was doing the overall

of MiG 21 and manufacturing MiG 27. So | have an experience on both of them.

So, after completing five years in HAL, then I shifted to II'T, Bombay, first as a lecturer because |
did not have a PhD. | came in from HAL with experience of five years, and therefore | was offered
the position of a lecturer and then while being in 11T, Bombay | got this scholarship, and I went
for PhD to UK. And around five years ago | was promoted as a professor. So that is my work

experience.
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All right! I want to share with you some information about aircraft on which I have worked during
my stint in HAL. So, can anybody identify this aircraft? Just raise your hands if you know what
they are? Only one, two people in the class. Anybody here? Yes, speak out. Dornier, that is the
company, which model. That is not a, that is not a model of the aircraft. | mean Dornier, Dornier

is a company. Dornier GMBH which is no more now. But yes, that is just the basic model.

Okay, this is Dornier 228-201, which is a dedicated model for India, that is right. This is the
Dornier 228-201, as you can see it is a twin turboprop, with high wing. Which one is this? How

can you say MiG 27? One minute, because of the shape. How about MiG 23?

No, I think it is very difficult for someone to identify between MiG 21 and 23. Radome is very
similar to both. I will tell you where is the difference is. The difference is in the intake. Somewhere
here do you notice there is something called as the splitter plate. We will read about this in our
course. This particular plate, this particular plate, there is a slight difference between MiG 23 and
MiG 27. Okay, so by looking at the splitter plate | can say, yes, this is MiG 27 M. So | worked on
this aircraft in Nashik.
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Other aircraft I worked on

Then there are other aircrafts, | worked on. Which is this one? Hindustan Piston Trainer 32, HPT
32. This aircraft was used in recently by the Indian Air Force for Ab Initio pilot training. Not Ab
Initio, sorry, for a pilot trainings. And then we worked on a modified version of that one. Which
one is that?

Which is the modification of HPT? Many of you may not know this. See this will be known only
to service officers or people who have worked. So, | do not expect you to know. Do you know sir
,what is the modification? This is the HTT 34, which is a conversion, okay, from a piston to a turbo
conversion. So, HPT is Hindustan Piston Trainer, this is the piston prop Engine. HTT 34 is

Hindustan Turbo Trainer, that is a turbo prop engine.

So, HAL internally, they converted the aircraft from piston prop to turbo prop, so that is the one
on the, on your right, that is one also | worked on. This one, it is a very old aircraft. This is the HS
748, HS is Hawker Siddeley, also called as Avro. HS 748, now it is obsolete.

This is very difficult to guess. | do not know whether anybody can guess, anybody, do you have
any idea? This is the Ardhra Glider. It is a wooden glider. Mostly made up of wood, very few
metallic parts used for teaching pilots how to fly on gliders. It is used to be used by flying clubs

earlier. This was something that was fabricated in HAL, Nashik, HAL, Kanpur, on license but now



it is obsolete. So | am very fortunate to have worked on wooden gliders, metallic aircraft, Turbo

Props, piston props, jets, military. So, | have a very nice wide exposure.
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Aircraft I have flown (in the cockpit !)

Okay, I have also flown aircraft in the cockpit. So this one anybody knows? It is a very old aircraft
called Pushpak. This is a aircraft which, 1 had flown this thing in Chennai Flying Club in
Meenambakkam in Chennai, and the reason was very interesting. As a mark of, you can say,
respect to 11T, Madras, the Chennai Flying Club had given eight hours to the aerospace department

for the students to experience flying.

So eight hours were here marked for the department. My good luck that no student volunteered to
take those. So I cancelled my return train ticket and | took all the eight hours and I flew for eight
hours in this aircraft. Six flights total duration will be eight flying hours, that was during my
M.Tech.

May 1984 is when | flew on this aircraft eight hours, and then when | went for PhD to Cranfield,
there again | was told that every student, Master’s or PhD, Cranfield does not have an
undergraduate course. So, they have only Master’s courses. So, every student from the aerospace
department, especially college of aeronautics gets two hours free on this aircraft called as the

Beagle Pup.



So I have flown two hours two flights one hour each on a Beagle Pup aircraft, and this is my flying

experience, right.
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Contact Details

Email . rkpant@aero.iitb.ac.in

Extension : 7127

Chamber : 208-G, First Floor, Deptt. of Aerospace Engineering
Last Room near CASDE backdoor

Laboratory: Lighter-Than Air Systems Laboratory,
Ground Floor, Deptt. of Aerospace Engg.

Meetings by prior appointments via email
But

@ Open Door policy for Quick doubts
705 Introductionto Flight Introductory

These are my contact details. If anybody wants to note down the email address, the phone number.
Okay let us look at the list of books which are recommended for this course. These are available

to you.
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Recommended Books

(1) J. D. Anderson; Introduction to Flight McGraw Hill, 1989
(2) J.F. Hale; Introduction to Aircraft Performance,
Selection and Design John Wiley, 1984

(3) R. H. Barnard and D. R. Philpot; Aircraft Flight, Longman,

1989
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You do not have to really copy them down, because the list of books is available in the courses of
study bulletin, which is available online. The most popular book is the book by J.D Anderson
Introduction to flight, that is where the title comes from. So soft copies are available. We will
follow the seventh (version) seventh edition, not this one. This is a old edition. So, if you give an
internet search on the author’s name, you will get the soft copy of the seventh edition free.

Therefore nothing, there is no need for you to worry, it is easily available.

There is a book by Francis J. Hale on performance, selection, and design which is also an
interesting book. We have one copy of that in our departmental library. We also have copies in the
main library and then Barnard and Philpot, another interesting book on aircraft flight. But actually
you may not really need to go for any specific thing, except the first book which will contain
specific contents which I will encourage you to read.

| don't think you need to really make any effort to acquire these books. If you want we can make
it available to you. But do not worry too much. Do not go and buy them and all that too, they are
not needed that much.
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IMPORTANT
INFORMATION

In the videos that you will see, there is a
mention of an environment named
"MOODLE"

For this NPTEL course, we will use
a similar environment named

"DISCUSSION FORUM"

@ NPTEL



