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make power available to power sensors,
heaters, cameras, valves, microprocessors
or batteries. Although the transmitter and
receiver are separate, they function as an
inductively coupled device that can operate
in very demanding environments- under-
water, clean rooms, or in the presence of
grease or mud contaminants — with little or
no maintenance.

= Overcoming design chal-
lenges

The primary goal in any wireless con-
nection design is reliable transmission

of power or data across a space in an
environment where a wired connection is
not desired. Several factors challenge the
effectiveness of transmission across the
gap, namely:

1. Efficiency

Inefficiency in the system creates thermal
stress. Energy that is not transmitted
efficiently is converted into heat. In low
power devices, however, efficiency is not a
problem because the amount of heat can
be easily managed. For example, if the ap-
plication requires 10 watts and efficiency is
around 70%, then the 30% loss translates
into three watts, which does not usually
pose environmental or safety problems.
But in a 100-watt application, 30 watts of
heat -- which is equivalent to a small light
bulb or small soldering iron -- can create
difficulties; 1,000-watt applications with 300
watt losses may cause substantial thermal
problems.

Consequently, efficiency is a key pa-
rameter in wireless connection designs.
Recent advances in coils and proprietary

electronics developed by TE Connectivity
(TE) have demonstrated efficiencies of
approximately 90 percent to 94 percent,
an efficiency level that can help minimize
thermal concerns.

2. EMI-EMC

Electromagnetic interference (EMI) and
electromagnetic compatibility (EMC) are
serious issues in aerospace and defense
applications. By its nature, when a conduc-
tor is powered up, “parasitic’ energy is
generated. The coil acts as an antenna
that emits energy that impacts surrounding
equipment. To minimize electromagnetic
problems, printed circuit board (PCB) de-
signs and electronics have been developed
to enable wireless contact systems to meet
avionics standard DO-160 Environmen-

tal Conditions and Test Procedures for
Airborne Equipment.

3. Adaptability

Transmission distance is a critical factor
in the performance of wireless connected
system. Developments now enable an
inductively coupled system to optimize
efficiency despite variations in the gap
between the transmitter and the receiver.
This capability enables applications where
motion, displacement or vibrations would
otherwise interrupt transmissions over
conventional wireless transmitter-receiver
technologies.

4. Data transmission

Different options are available for wire-
less data connections depending on the
environment;

- In air, the transmitter is used as a proxim-

ity antenna for a 60 GHz RF link (Figure

3). TE engineering would recommend this
solution when the gap is not larger than 20
cm and the allowance for misalignment is
not greater than 5 cm. Separation and off-
set depend on the directionality and gain of
the antenna. The described configuration
can support a data rate above 400 Mb/s.

- Underwater, a wireless connection solu-
tion can be devised with a 60 GHz band-

width that can withstand signal absorption
by seawater above 104 dB/m.

- Optic solutions have been explored for
data rates above 1 Gb/s. Based on the
principle of collimated beam technology, a
laboratory demonstration by TE has suc-
cessfully transmitted 12 Gb/s through a 5
mm gap using transparent materials within
a (-45°C - to +145°C) temperature range.
Afree space optics solution is also feasible,
provided there is an allowance for a suit-
able offset and a standard chip is used in
conjunction with a wide-area detector or a
detector array for faster application.

By meeting these challenges, advanced
wireless connection technologies are
providing new options for robust, nonphysi-
cal connectivity in more ways than military
product designers may have thought
possible just a few years ago. Wireless
connectively platforms are capable of facili-
tating a wide range of product innovations.
Design assistance and evaluation kits are
available to help product designers realize
those possibilities today.

m About the author

Thierry Marin-Martinod is vice president
of engineering & chief technology officer
(CTO), Aerospace Defense and Marine,
at TE Connectivity. He is an aerospace
engineer from ESTACA in France and has
now more than 30 years of expertise in
electrical systems design. He holds over 30
patents mainly in the aerospace industry
and has developed several electrical sys-
tem such as electro-mechanical solutions
within SAFRAN and GE in the US. Thierry
leads the engineering activities within the
aerospace defense and marine business
unit of TE Connectivity.
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Wireless ‘ghost’ connections make
data and power transmissions without
physical contact a reality

i

Over 100 years ago, when Nikola Tesla
iluminated light bulbs that he held in his
hands, it looked like a magic trick. Today,
the principle of induction used by the Tesla
Coil to make electrons flow wirelessly
across space- the same principle used by
electric toothbrush chargers and wireless
charging pads for smartphones- is being
employed for more demanding applica-
tions. In fact, recent developments in
wireless connectivity are giving military
product designers new options for transmit-
ting power or signals through air or water
without the need for a direct physical con-
nection. Neither magic nor science fiction,
wireless connection technology is now a
real possibility in a wide range of applica-
tions where a wired connection was previ-
ously difficult or impossible to implement.

m Situations where a wireless
connection may be an option

Awireless connection solution can be
defined as a hybrid interconnection
system using either non-contact power or
non-contact data technology to make a
connection over a short distance without
using physical media. For product design-

By Thierry Marin-Martinod
vice president of engineering and chief technology officer
(CTO), Aerospace Defenseand Marine, TE Connectivity

ers, opportunities to implement a wireless
connection may appear whenever:

- Body armor, helmets, uniforms or other
clothing make using wires or wiring har-
nesses unmanageable or dangerous.

- Container walls or surfaces that sepa-
rate two fluids or two different pressur-
ized environments, such as submarine/
submerged vessels, pressurized tanks, or
nuclear applications, make it impractical
to use a penetration where a catastrophic
leak could occur.

- Penetrations in structures need substan-
tial local reinforcement to maintain the load
path.

- Moving parts- such as helicopter blades,
wind turbines, fans, and even industrial
robot applications- create an environment
where stresses, vibration, or friction could
destroy wiring and contacts.

- Tight areas where thermal or acoustic
insulation is breached to allow wiring and
conduit to pass through make it difficult

to apply sealants or gaskets around the
penetration.

- Multiple connections/disconnections
make it difficult for physical limitations in
materials or plating to provide the neces-

>

sary friction to ensure positive contact.

- Accessibility difficulties do not allow
sufficient space or visibility to enable safe,
repeatable connections.

- Automatic disconnection must occur at
the precise moment of drop or launch in
launchers, missiles, or weapons.

- Alternatives to wiring and conduit make
life more convenient in everyday work-
spaces, furnishings, or mobile gear by
eliminating the hassles of physical power
or data connections.

Further indication that a wireless con-
nection may be an option is when a “yes”
answer is given to these questions: Is the
environment harsh and safety-critical? Is
transmission through water? Must arcing
be minimized or eliminated? Is a penetra-
tion required through metal? Will back-
ground noise interfere with transmission?

m How does wireless connec-
tivity work?

While knowledge about the principle of
induction is over a century old, understand-
ing how to apply it in various situations
has deepened in recent decades. Before
smartphone charging stations, an impor-
tant application was aircraft tire monitor-
ing systems developed in the late 1970s
to measure and transmit pressure data
without any physical contact. Since then,
opportunities to transfer power and data
across small distances through inductive
coupling have increased as the technology
has evolved.

The design of a wireless connectivity
system employs two basic components:
Atransmitter (primary coil) and a receiver
(secondary coil), as shown in Figure 1.

In a wireless power system, for example,
the transmitter circuitry generates a high
frequency alternating magnetic field around
the transmitter coil. This coil is coupled to
the receptor coil and, through inductance,
the magnetic field is converted to electrical
energy, which can then be used to power
other circuitry.

To illustrate how the two components
function, consider a robotics application:
The transmitter in a stationary robot arm
transfers power inductively to a receiver
on a rotating, indexing or fixed mobile part,
like a gripper. The mobile part can then
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Nate, it was pushing the boundaries of
technology, being innovative and figuring
out what the next frontier was going to be,”
Loomis said.

Subscribe to get the BusinessWatch email
newsletter twice daily.

Zelazo was company president until 1984
and chief executive officer until the end of
2000, when he became chairman emeritus.
He was called back from retirement in 2004
to become CEO of Astronautics’ subsidiary,
Kearfott Guidance and Navigation Corp., for
about three years.

Through 2016, he continued to serve on the
board of directors of both corporations and
as a consultant to the business.

“‘He was still very much involved with the
company,” Loomis said.

It was a life of many accomplishments for
the 10-year-old boy who came to New York
with his mother and younger sister in 1928
and didn't speak a word of English.

His keen intelligence was noticed by his
teachers, and he was admitted to the
prestigious Stuyvesant High School, in New
York, which specialized in sciences. He then
earned a bachelor’s degree in engineer-

ing from City College of New York and a
master’s degree in mechanical engineering
from UW.

“Nate did a number of things to pay for

his college textbooks and other academic
expenses, including selling ice cream, fruits
and vegetables from a horse-drawn cart at
alocal park in New York City,” Loomis said.
As an adult, he was an avid sailor, skier and
classical music enthusiast. He often cruised
Lake Michigan on his sailboat, named
“Astronut.”

“One of the things he loved to do, whenever
the company had customers in from around
the world, was to take them out on his

boat and show them Milwaukee from Lake
Michigan,” Loomis said.

In memory of his late wife, Helene, he
donated a building at the University of
Wisconsin-Milwaukee for the Helene Zelazo
Center for the Performing Arts.

Zelazo died Thursday. He was preceded in
death by Helene and a daughter, Annette.
He is survived by his son, Ronald, three
grandchildren, five great-grandchildren and
Marina Marcus, his partner of 22 years.
There will be a memorial service at 2 p.m.
Wednesday at Congregation Emanu-El

B'ne Jeshurun, 2020 W. Brown Deer Road,
River Hills.
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Airbus becomes first foreign
helicopter manufacturer to open
Chinese final assembly line facil-
ity

QINGDAO, China- It its partner with the
China, Airbus Helicopters has expanded its
industrial footprint with the opening of the
H135 final assembly line (FAL) in Qingdao.
The factory is the first helicopter FAL built by
a foreign manufacturer in China, as well as
the first H135 FAL outside of Europe.

The opening of this FAL follows a coopera-
tion agreement signed between Airbus Heli-
copters and China in 2016 for the purchase
of 100 H135s destined for the Chinese
market, of which 95 will be assembled on
this FAL from 2019 onwards.

Main components including the main
fuselage, main gearbox kits and rear
fuselage will be shipped to Qingdao from
Donauwdrth, Germany and Albacete, Spain
respectively.

The Qingdao plant is composed of four
working stations, a paint booth, ground

and flight test areas, and a delivery center.

The site will employ around 40 people, 23
of whom received on-the-job training in
Germany

The first aircraft roll-out from Qingdao is
expected to take place in the second half of
2019. Operations will start with an annual
capacity of 18 helicopters, which could be
doubled to accommodate future growth.

a4

Purdue researcher finds solution
for rotorcraft UAVs to withstand
windy conditions and handle
larger payloads

WEST LAFAYETTE, Ind.- A Purdue

University researcher has been awarded

a patent for a solution for unmanned aerial
vehicles (UAVs) to fly in high-wind condi-
tions, provide energy savings, and handle

a larger payload. Assistant professor Dr.
Xiumin Diao's design got inspiraton from the
insect kingdom.

“Our drone design was inspired by the
wings and flight patterns of insects,” Diao.
“We created a drone design with automatic
folding arms that can make in-flight adjust-
ments.”

The researcher noted that because the UAV
design did not have fixed arms like a tradi-
tional rigid "quadcopter"drone, its adjustable
arms could adjust the aircraft's center of
gravity during the flight. In addition, Diao
said that the full range of the UAVSs thrust
power could be taken advantage of thanks
to the adjustable arms, which boosts energy
efficiency and payload capacity.

Diao, along wiht Hao Xiong and Jin Hu,

had a paper published on the design. In

the abstract, they noted that "an arm-
rotation approach is proposed to optimize
the energy efficiency of a quadrotor with a
center-of-gravity offset in steady hovering.
Itis shown with simulation that an example
quadrotor with rotatable arms can save up
to 13% of energy. Experiments show that
the same example quadrotor can save
even more energy in practice, owing to the
byproduct of the arm-rotation.”

“The drones on the market now have fixed
arms and that greatly reduces their maxi-
mum payload capacity when the payload is
offset their center of gravity,” Diao said. “Our
design allows a larger payload because

the movable arms can liberate part of rotor
thrust to fight the weight on the overall
device.”

To patent his device, Diao worked with the
Purdue Office of Technology Commer-
cialization, and they are looking for more
researchers and partners to license the
technology.

£ olaib = \FAA 3ls a0

>

&




X

Simorgh- e- Aseman
AVIATION MAGAZINE

Basic Sciences and
Engineering and aerospace

Licensee and Editor - in- Chief:
Nima Hamed Iman

@ simorghaseman.magazine

:ﬁ telegram.me/simorgh_aseman

simorghaseman.magazine@
gmail.com

m central office:
unit 6

floor 3

Carous building
North Shariati Street
Iran- Tabriz

Tel/ Fax: +98 411 355 70 160
™ +98 914 910 12 69

1

Embraer and Republic Airways
close 2018 with a firm order of
100 E175 jets with an option for
another 100

SAO PAULO, Brazil- Embraer and Repub-
lic Airways have signed a contract for a firm
order of 100 E175 jets. This agreement was
announced as a Letter of Intent (Lol) at the
Farnborough Airshow, in July, 2018. The
firm order has a value of $4.69 billion USD,
based on current list prices. Deliveries will
start in 2020.

The contract also includes purchase rights
for an additional 100 E175s, with conver-
sion rights to the E175-E2, bringing the total
potential order up to 200 E-Jets. With all
purchase rights being exercised, the deal
has a list price of USD 9.38 billion.

“As we promised in Farborough, we are
now closing a very important contract

with Republic for these additional E175's,
continuously growing our long-standing
partnership," said John Slattery, President &
CEO, Embraer Commercial Aviation.

“This order represents another significant
advance in our long-standing partnership
with Embraer, and it positions Republic to
compete for the more than 300 regional
aircraft we anticipate being up for bid during
the next five years as existing flying agree-
ments expire with our global codeshare
partners”, said Bryan Bedford, Republic's
President and CEO.

2
Avionics pionneer Nate Zelazo
dies at 100 years of age

Nathaniel “Nate” Zelazo, a Polish immigrant
who earned money for school textbooks

by selling ice cream on the streets of New
York and who grew up to launch a global
avionics business in Milwaukee, has died at
age 100.

Zelazo and his sister, Norma Paige, found-
ed Astronautics Corporation of America in
1959. The company, which now has more
than 1,200 employees, makes devices used
in aircraft navigation and air-to-ground com-
munications, among other things.

Akey customer is Boeing Corp. and its 787
Dreamliner.

But long before there was a 787, Zelazo
was on the cutting edge of aviation.

When World War Il broke out, he put his
graduate studies at Columbia University on
hold so that he could design radar systems
for the U.S. Navy. After the war, he contin-
ued working on engineering projects for the
Navy and the Department of Defense.

At the avionics division of the John Oster
Manufacturing Co., in Racine, Zelazo led
research and development efforts.

Then in 1959 he and his sister, an attorney,
founded Astronautics- and Zelazo set his
sights on outer space.

“He became aware of a program the U.S.
Air Force was sponsoring, prior to NASA,
to optimize and conserve fuel in a manned
space vehicle going to the moon and back,”
said Mary Loomis, senior manager of com-
munications for Astronautics.

“He thought it would be the perfect first
project for his new company,” working with
Rosemount Aeronautical Laboratories at the
University of Minnesota and professors at
the University of Wisconsin.

The company continued to partner with
UW-Madison on projects, including record-
ing sensor data on NASA's TIROS weather
satellites.

Astronautics pioneered the use of “elec-
tronic flight bags.”

Previously, pilots carried a black bag with
them that held their charts, maps, flight
plans and other documents. It could weigh
up to 50 pounds, but with the Astronautics
version the information could be accessed
electronically in the aircraft cockpit.

“If there was something that epitomized
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