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d Factor

Figure 5.1
Annual Winds Aloft Near Baghdad

33.1°N 44.5°F (Near Baghdad)

100

40 K Airships can operate below 20,000 and above 60,000 feet

Altitude (feet} above ground level (thousands)
a
|

0 20 30 40 S0 60 70 80 a0
Wind speed (knots)

NOTE: Summary product created from raw weather data collections provided by AFCCUDOPT (Asheville, North
Caralina) dated fram 1958 through 1990,

SOURCE: Stephen Huett, Director, Advanced Development Program Office for Airship Concepts, Naval Air
Systems Command, "Current State-of-the-Art for LTA Systems,” briefing, January 2005. Used with permission.
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antages on
s and Towers

ow Cost (Sat. and
launching),
Low maintenance Cost.

Low Free Space Loss
Short Time Delay

Low transmitters power
Consumption

High Reception Sensitivity

Large coverage zone and
LOS relative to ground
communication. Less then
for satellites

One HAP can replace
more than 400 terrestrial
towers
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SQSP Disadvantages on

Satellites and Towers

Less Energy from Solar
Cells than from Satellites

More vulnerable to attacks
than satellites.

More vulnerable to
Jamming than satellites

Penetrate Airspace
Not Yet Mature Technology
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ble Frequency for SQSP

9.8 GHz ISM band. Require big surface of
ground and stratospheric antennas

+ 24.25 GHz ISM band. Moderate
Atmospheric Losses

+ 35 GHz Atmospheric Window. Low
Atmospheric Losses

+ 94 GHz Atmospheric Window. Higher
Atmospheric Losses

Prof. Jacob Gavan — Satellite Communication



RECTENNK

Microwave
.AI'I'ZI)"
Antenni

Prof. Jacob Gavan — Satellite Communication



MROD Worldwide Energy Matrix (WEM) to move Energy
from regions of supply to consumption points, A future
project: Beam Renewable Energy from Dubai to Japan




Comparison betwee

Figure 2a. The three-dimensional field-intensity dis- Figure 2D. The three-dimensional field-intensity dis-
tributions on the rectenna for the Gaussian beam. tributions on the rectenna for the Rayleigh beam: D,
and D y are the quadrupole sensors.



Presenter Notes
Presentation Notes
R.B. Vaganov et Al. due to special amplitude and phase distribution of the array
Complex mathematical analysis: Bessel  and Lagrange  functions, Laguerre polynomial etc
Advantages of the Raleigh beam.: The pilot signal ,sensors and measurement in the center are not disturbed by the main beam power    The  maximum power density  S affecting the ionosphere up to  200 W/m square is significantly less but is not important for HAPS  and WPT  at significantly lower altitude  than the ionosphere. .
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Table: The HAPS MW WPT antenna aperture: D, A; and S
for 200kW transmitted power as function of fin case of
maximum power transmission efficiency (fig.6).

D; (m) 70 45.5

Ay (m2) 3850 1625

S, (W/ m?) 52 123




rs as function of
ency and elevation

Ratio 1:1 Dr=Dt

f1= f2= fa= f4=
2.45GHz | 5.8GHz J9GHz 94GHz
,,A-A____,A_A._I_A.__ — — . am -
1000 meter | 12101 a9 3.24 1.96
20000 meter Hd 42 A5 27 14 49 a8.79
Ratio 2:1 2Dr=Dt
Dt
1000 meter 17.21 11.19 4 55 2. 78
Dt
20000 meter 76.97 50.03 20.36 1243
Dr
1000 meter 861 559 2. 28 1.39
Dr
20000 meter 38.49 25 01 10.18 6.21
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Atmospheric Losses (dB) for a HAP at an altitude of 20000m and a distance of
3000m through rain if the angle of transmission is 87.13 degree:

Percentage | F—Region | 2.45 GHz [dB] | 5.8 GHz [dE] | 35 GHz [dE] | 94 GHz [dE]
of time ['}E] mmfh

5.23
10.16
15.00
2287
34.37
21.11
61.47




al Mobile (SAT) system

Geostationary satellite (SAT) systems
(Hughes)

+ Small Low Earth Orbit (LEO) Sat. Systems
(ORBCOMM)

+ Big LEO Sat. Systems (Iridium)
+ G.P.S — Global Positioning System

+ Quasi-Stationary Stratospheric Platforms
(HAP)
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S Commercial Applications

+ Radio Communication, Cellular 5 and 6G backup,
Improved WIMAX

+ Audio and TV Broadcast (HDTV included),

+ Local Communication services: Broadband internet,
High rate data transfer

+ Remote sensing and Imaging

+ Wild fire and air pollution detection
+ Weather Forecasting.

+ Air and Terrestrial traffic Monitoring
+ Differential GPS (DGPS)

+ Scientific Applications.
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Home Security and Military
Applications

+ Communication — Large coverage & High throughput &
Low delay
o Regional & Maritime and submarine Communication
« Tactical Backbone
« Emergency Communication
o Tele operated platform

+ Persistent Surveillance - Real Time & High Resolution &
Large coverage
o Border Surveillance+ Monitoring Enemy Activities !!
« Missile Warning
o Surveillance of Pollution, Chemical and Biological Threats

+ Precision Location & Navigation
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