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The Aerodynamic Drag Killer - 1st application in the world annihilating the drag on fast moving objects

The Delage « Aerodynamic Drag Killer » (ADK)
•

The concept of the “Aerodynamic Drag Killer” (“ADK”) is a device based on the work of French scientist Constantin Chilowsky in the end of XIXth century.
Chilowsky was the first scientist to identify the phenomenon of the aerodynamic “aspiration” principle that can be observed in F1 racing when a car gets
close to another car and get “aspirated” (a phenomenon that professional drivers use to take over the cars in front of them).

•

This phenomenon was used during WWI by French Army that developed cannonballs using the Chilowsky effect and patents. Those cannonballs had a
longer range than any other cannonballs. But strangely, this effect was forgotten after WWI and no one developed any application to use it again, except in
the submarine industry where some Russian torpedoes named “Chkval” use the same effect (to reach 300 km/h, the world’s fastest device in water !).

•

In 2014, a basic prototype was tested at the engineering School “Centrale” in France. The test was realized in real conditions and demonstrated a 47 % drag
gain on the profile of a plane wing (and the lifting power of the wing was also increased by almost 50%).

•

In 2018, Laurent Tapie decided to conduct a new series of test with a more detailed analysis to optimize device and test it on shapes representing a car.
SIEMENS was chosen to conduct these tests as they have one of the most advanced fluid simulation software in the world.

•

These tests were conducted in 2017 and CONFIRMED the results from Centrale School : on a half-ellipse shape in 2D, (which is the basic form of cars and
trains), the drag can be completely annihilated (and even replaced by a small “push” opposite effect).
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1 – WHAT IS THE «CHILOWSKY EFFECT» ?
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Constantin Chilowsky was a French engineer (born Russian) who remains mostly known for his
remarkable work on sound propagation which led to the invention of the Sonar (acronym of
“sound navigation ranging”), of which he is considered to be one of the inventors.
But it should not be forgotten that during WW1, Constantin Chilowsky sought to influence the
flow of air around a moving shell by a jet exiting perpendicular to the axis of the shell, in order to
"decrease the resistance that the air opposes the projectiles by providing them at the front with a
kind of beak which spits transversely, through a circular opening, a sheet of fire ”.
This idea was taken up by French Colonel Lafay who carried out several tests to study this effect.
To begin with, he replaced the ignited vapor blades with acetylene at an ordinary temperature,
and thus succeeded in better studying the flows near the bush. He comes up with the idea
of placing the convex wall as an extension of the wall of the slot from which the jet comes out. He
therefore puts a tube which protrudes the tip of the bush by the distance d, and closes the front
end of the tube to thus have an adjustable circular slot from which the gas exits perpendicular to
the axis. For a wind speed of 30 m / s, an acetylene strip characterized by a thickness of 0.3 mm,
and finally an overpressure of 0.5 bar, M.Lafay obtained the following results grouped together,
and for different values from d (mm):
• 35mm, increase in strength by 1/10;
• 15 mm, same effect, but the increase in thrust is smaller;
• > 5 mm, the effect decreases in intensity;
• 5 mm, obtaining a very clear propulsive action!
• <5 mm, the action increases in intensity!
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From these experiments, Chilowsky, with the help of Colonel Lafay, convinces the
French Army to develop a few cannonballs equipped with this technology (see picture
below).
These cannonballs, tried in the last year of the war (1918) were achieving longer
distances than conventional cannonballs.
Chilowsky patents his invention from the French Patents Office on November 1918.
But after that, his work on sound propagation and the interest of the French Army for
the sonar system will make him focus on submarines applications.
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Therefore, as incredible as it may sound, NO ONE ever tried to develop the
“Chilowsky effect” demonstrated by Constantin Chilowsky for any moving device
in the air since the Chilowsky cannonballs in 1918 !
The only applications of the Chilowsky effect were conducted into…water :
1. A French Army engineer named Georges Marconnet, progressing from
Chilowsky work, patented a system in 1931 to improve the penetration in water
and therefore the speed of submarines and
torpedoes.
2. The Russian army (probably from its
known capacity for spying and stealing
technology during the cold war), used the
French work of Chilowsky and Marconnet to
develop their own “super fast torpedoes” in
1977: the VA-111 “Chkval” (“guts” in
Russian) torpedoes.
Their fastest version reaches the incredible
speed of 500 km/h (310 mph) under water.
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2 –THE AERODYNAMIC DRAG KILLER (« A.D.K. ») – GENESIS & EVOLUTION
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In 2014, prestigious school
“Central” (one of the most
reputed engineering school in
France)
created
the
experimentation
of
the
Chilowsky effect on the profile
of a plane wing, following our
calculations.
The test was conducted to
measure the effect of the ADK
on:
• The upper side of the wing
• The under side of the wing
• With blowing speeds of the
ADK from 30 to 200
meters/sec .
The objective of the ADK being
not only to “kill the drag” but
also to improve the lift.
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The experiment PROVED the
efficiency of the ADK : not only
the drag was annihilated but the
lift was also improved !

Flow Speed around the wing with Chilowsky effect and blowing speed of the ADK of 100 m/s
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In 2016, Laurent Tapie hired
SIEMENS France to conduct
more tests on the ADK,
adapted to CARS.
SIEMENS is known in the
aeronautics for having one of
the best (if not the best)
software for digital wind tunnel
and air flows simulations.
After several months of
simulations, SIEMENS produced
its results report in June 2017.
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L’objectif est de simuler l’effet Chilowsky. Pour ce faire, une demi-ellipse sera
placée dans une veine numérique. Un flux d’air amont créera une force de
traînée sur la demi-ellipse.
Il s’agira alors de montrer qu’en présence d’un soufflage situé à proximité du
bord d’attaque du profil, il est possible de réduire, neutraliser, voire inverser la
force de traînée résultant de l’action du flux d’air amont sur le profil.
• Dans le cadre de cette étude, les simulations seront en 2D
• Les paramètres investigués seront:
1. La distance entre le bord d’attaque de l’ellipse et le soufflage,
2. La vitesse du flux d’air amont,
3. La vitesse du soufflage,
4. L’inclinaison du soufflage par rapport à la verticale,
5. La forme du déviateur, profil placé en amont du profil destiné à fournir
une forme aérodynamique au système de soufflage

The objective is to simulate the Chilowsky effect. To do this, a half-ellipse will be placed in a digital vein. An upstream airflow will create a drag force
on the half-ellipse.
It will then be a question of showing that in the presence of a blow located near the leading edge of the profile, it is possible to reduce, neutralize,
or even reverse the drag force resulting from the action of the air flow. upstream on the profile.
As part of this study, the simulations will be in 2D
The parameters investigated will be:
1. The distance between the leading edge of the ellipse and the blowout,
2. The speed of the upstream air flow,
3. Blowing speed,
4. The inclination of the blowing compared to the vertical,
5. The shape of the deflector, profile placed upstream of the profile intended to provide an aerodynamic shape to the blowing system

10

Several
shapes were
tested for the
ADK.

With several
inclination
angles

As well as
several
distance from
the ADK to
the car shape
front.
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From all the tested configuration,
one “best practice” ADK was identified.
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In this best practice, the total Drag, at a moving speed of the car shape of
60 m/s (216 km/h or 135 mph), is ANNIHILATED and even INVERSED, the
negative drag force of 128.2 Newtons becoming a positive force of 8.9
Newtons .
The Central school results are confirmed by SIEMENS : the ADK can
annihilate the drag not only on a plane wing, but also on a car shape !

13

3 – THE ACHIEVEMENTS AND OBJECTIVES FOR THE « A.D.K. »
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From 2014 to 2017, we have demonstrated that the ADK
technology works, both for planes and cars.
Therefore, we patented the ADK in august 2019, and an
international extension is on course in 2020 (exclusive
rights still run).
The next steps will be to :
-work on the optimization of the ADK shape to reduce its
own drag and energy consumption.
Estimated budget and time : 3 months and EUR 0.5 M.
The challenge is to make the ADK as little “invasive” as
possible, which will make it “profitable” in terms of energy
savings even at lower speed than 60m/s.
If this energy saving can start at speed as low as 35m/s,
which is the legal speed on motorways in most countries,
then the WHOLE car market becomes an opportunity, in
addition to the markets of fast cars, fast trains and planes.
-work on a prototype version of the ADK adapted to the
2nd Hypercar from Delage-Automobiles, and work also the
other way around by adapting the 2nd Delage Hypercar’s
shape to the properties of the ADK.
Estimated budget and time : 24 months and EUR 2 M.
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THE OBJECTIVE: TO PAVE THE WAY FOR A COMPLETE CHANGE
IN THE CAR, TRAIN AND PLANE MANUFACTURING SECTORS
Once the ADK prototype has been produced and demonstrated in REAL conditions on the 2nd Delage Hypercar, it will become a “must
have” application for all fast cars, fast trains, and planes in the World.
Potentially even “normal” cars if we can improve the energy cost of the ADK (making it energy “profitable” at 35 m/s).
2 possibilities then:
1. Development of own industrial tool in cooperation with clients (“taylor-made” ADKs)
2. Licensing agreement with fast cars, fast trains and plane manufacturers.
IN ALL CASES: VERY HIGH valuation potential:
• 350,000 cars with a top speed above 200 km/h are sold every year at an average price of $93K (source : Statista). The licensing rights/ADK
sale per equipped vehicle could be 2% so from 1,000 to 3,000 EUR (depending if the device is offered as an option or comes in serie
with the cars).
• 4,959 trains with a top speed above 200 km/h are operated in 2020 (source :UIC.org), a number supposed to double by 2035, meaning 330
new trains per year, at an average price of 30M EUR. The licensing rights/ADK sale per equipped train could be 3% so between 0.8
and 1 M EUR depending on the type of train (size and speed).
• Over 2,000 planes are produced every year (source :planetstats), at an average price of more than $100M. The licensing rights/ADK sale per
equipped plane could be 3% so between 2 and 4 M EUR (depending on the size of the plane).
The total size of our addressed market (=if 100% of our market was equipped, taking the average value of the estimated rights/sales
above) is [350,000x93Kx2% + 330x30Mx3% + 2,000x100Mx3%] = $ 6.9 B per year.
Naturally, it will take years to equip the whole market (especially that just like it is the case for the 2nd Delage Hypercar, the ADK makes it
necessary to rethink the shape of the equipped cars, trains and planes for an optimized result), and although we will use our patents it is
possible that competition or clients find some ways to develop their own ADK using the Chilowsky effect.
It is therefore extremely difficult to build a Business Plan on this application, but it is certain that the first mover advantage on an
application with so much repercussion on energy economy (especially for planes) has an enormous value (over $ 1B).
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