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Blended Wing Body
*Concept from Bob Liebeck (Douglas A/C)
Less welted area (no fuselage as such)
*Possibly more efficient structure
* This is now the X-48 series of planes
P @
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Let us have a look also at a few novel concepts. Th;s -\;as discussed in detail in the
introductory lecture the blended wing body, which is the shape of the future, once we remove
the specific fuselage as such, where the fuselage ends and where the wing starts, it is difficult
to say you have lesser wetted area and you have more efficient structure and the X 48 was
tested with this particular configuration as a forerunner for the future transport aircraft, which
we have already seen.
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Oblique Wing Supersonic Transport
= Concept by R.T. Jones of NASA
= Fore-afl symmetry of lifl
= DBetter arca distribution
* Possibly only “practical” SST
= Flying wing version also

®
Another very un?;:;e configuration that was considered as the candidate for supersonic
transport aircraft is the oblique wing in which the wing rotates around the on a pivot about
the fuselage such that 1 wing is ahead and 1 wing is backward. Let us have a look at how this
happens.

(Video Starts: 01:15)

So, you can see this is the rotation of the wing has been initiated. And once the wing is
locked, you have a wing which is skewed. Now you are back to the inclined configuration.
(Video Ends: 01:37)

This is a concept given by R. T. Jones of NASA. And the aim of this particular configuration
is to create a fore and aft symmetry of lift. And going from the nose to the tail you get a better
distribution of cross sectional area and this is going to give you lesser drag during the
transonic flow and supersonic flow regimes, many people feel that this is the only practical
supersonic transport aircraft configuration, but it is actually too radical flying wing versions
of oblique wing have also been proposed, in which we just have the wing at an inclination.
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Mother-Daughter Configuration

Designed by Burt Rutan for
Virgin Galactic

Space Ship-2

White Knight-2

®
Then recently we rge;;;le across a mother daughter configuration as designed by Burt Rutan for
the Virgin Galactic, in which we have a carrier aircraft called as a white knight, the white
knight 2 was a modified version of white knight. And in the middle of the 2 fuselages of
white knight we have the daughter aircraft called as the spaceship 2 this particular aircraft,

spaceship 2 is supposed to give a near space flying experience and a 0 gravity experience to

the passengers.

Let us watch a small animation that tries to show you what do you have in store for in future
for tourists who want to use spaceship 2 for a near space flight experience. So, this was just
an artist impression of how people are going to be given tourists are going to be given a near
space flying experience.
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Strut Braced Wing

» Werner Pfenninger’s strut-braced wing concept from 1954
+ The strut allows a thinner wing without a weight penalty

« Also a higher aspect ratio (span), less induced drag

* Reduced #/c allows less sweep without a wave drag penalty
* Reduced sweep leads to even lower wing weight

* Reduced sweep allows for some natural laminar flow
f/;)cduccd skin friction drag

"5.’“"3'!'\[:.:;:(1 MDO to make it work



The strut braced wing is also a novel concept about which we had discussed briefly in the
introductory lecture. This was not a new concept there are reports that it was suggested by
fenninger in 1954. The strut allows a very thin wing without a weight penalty. And also it
allows a higher aspect ratio with lower induced drag. This reduced t / ¢ allows less sweep

without the wave drag penalty.

And then because we have lower sweep we have lower weight, we have a possibility of
providing some natural laminar flow, and we have reduced skin friction drag all benefits are
there. However, for us to be able to realize this in practice, we need to resort to very careful
multi disciplinary design optimization analysis.
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Lockheed, Virginia Tech, NASA Team

Compared to a conventional cantilever design:
- 12-15% less takcoff weight

(’j)- 20-29% less fuel

«+.- less noise and emissions

The Lockheed, Virginia Tech and NASA team have come up with this configuration which

we discussed. And as I mentioned, it is expected to have lower takeoff weight, lower fuel,
lower noise and emissions, the targets of the NASA.
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Recent Configuration
2010
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And this is a slightly modified configuration, which was proposed about 8 years ago by

Virginia Tech and the NASA team.
(Refer Slide Time: 04:41)

And Hope for Low-Sonic Boom Noise Flight

A modified F-5E
demonstrated a low-
noise boom on Aug.
27,2003

So=called “boom
shaping” can be used
to reduce the part of
the boom that hits the
ground,

NASA Press Release,
Sept. 4, 2003
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Now, there is also some hope for a supersonic flight using a configuration that allows a lower
value of the sonic boom. So, a modified F 5E was demonstrated to fly with much lower sonic
boom, this is done by what is called as a boom shaping. So if you notice the shape in the
front, the shape in the front is the one that allows us to create supersonic flow with very

comparatively weaker sonic boom that hits the ground and hence causes the less disturbance.
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UNINHABITED COMBAT AIR VEHICLE (UCAV)

=

I o !
Northrop Grumman Corporation, reprinted by Aviarion Week, June 16, 1997

[ 9 The vertical tail 1s eliminated for stealth, directional control
= comes from specially coordinated trailing edge deflections

Unmanned combat aerial vehicles or UCAV’s are the shape of the things that are going to be

more and more common in the future. And India also is working on a project of this
particular type. The vertical tail is eliminated for stealth. And by deflecting the trailing edges,
you can come up with the requirement for the control.
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Micro AVs
| Black Widow

AeroVironment, Inc.

= G-inch span fixed-wing mrcraft
= Live video downlink

= Portable launch/control box

= Pneumanc launcher

* 60 gram mass

* 22-mimte endurance ’ Achicvements
* Estimated 10 km range = World MAV endurance record of 22 nunules
= Eleetrie propulsion = Sinallest video camera ever Hown on a UAV: 2 gruuns

= Smallest live video downlink ever flown on a UAV
= World's smallest, lightest multi-function, fully
proportional radio control system: 3 grams

= First mremft to be flown “heads-down” indoors
)

Let us have a look also at very small aircraft, so called micro aerial vehicles, which are

becoming very popular nowadays. A good example of that would be this black widow
aircraft, which is from the stable of aerovironment. This is a 6 inch span fixed wing aircraft,
but it packs a huge punch. So you can notice that, within this 60 gram mass, you get close to

20, 30 minutes of endurance, and a 10 kilometer range.

And that gives you a live video feed. There are many achievements in the name of black

widow. So it for example, the smallest video camera that has been flown all of 2 grams



smallest live video downlink ever flown in the UAV and its radio system is just 3 grams.

Thanks for your attention we will now move to the next section.



