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Frequency 245 GHz
53PS Tx Power 400 MW
SPS Tx Antenna (radius) J10m
Orbat GEO
Final number of SPS 1870
Receiving antenna site:
Final number 103
Antenna size 11x14
Site including safety 27 x 30 km
zone
Power delivered per SPS 275 MW
SPS tower
Length: 15 km
Electricity prod. 450 MW
(A1) Jsox
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TABLEII
TYPICAL PARAMETERS OF THE TRANSMITTING ANTENNA FOR
THE 5PS SYSTEM

Madel NASA/ | JAXAL | JAXA? | OLD
DOE JAXA
Frequency 2.45 3.80 5.80 3.80
GHz GHz GHz GHz
Efficiency 89% 86% 87% 96.7%

Output 6.72 13 13 13
power GW GW GW GW
Diameterof | 1.0km | 1.0km | 193 26km
transmitting km
antenna
Rectenna 10km |[34km | 34km | 20km
diameter
(1-2) Jgo=
Phase
Adjustor | Antenna
glultiple
utput Phase
Isolator  He Power ™ Adjustor [ Antenna
+ Divider \
Phase
Electronics Adjustor [ Antenna
High Voltage
Supply

Fig. 4. Microwave power transmission system nsing electron tubes
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Solid-state Isolator He— Antenna

Power [P|amplifier

/ amplifier ’
Muitiple Solid-state |—»—] Isolator He{ Antenna
-

Divider
+ Solid-state Isolator |y Antenna
amplifier
Oscillator

Fig. 5. Microwave power transmission svstem using semiconductors

15 s

TABLE IIL
CHARACTERISTICS OF ELECTRON TURES
Tubes Klystron TWT Magnetron Microwave
amplifier amplifier Power
Module
4.0 2.5 2 GHz 2.3 GHz
GHz GHz
Efficiency | 76% 60-67% | 60-T73% 0%
Output 100 ~ Several | Several 180 W
power several 100W | 100
10'W ~1000 W
Weight 40 ~ WWg™W |45 W 6.4 gW
100 (2.45
W GHz)
2030
gW (5.8
GHz)
Harmonics | Less Less Second:-
than than 35 dBc
70 dBe | -T70 Third:
dBc -80 dBc
Fourth:
-70 dBc
Fifth: -75
dBc

(123) Jgo=


https://telegram.me/joinchat/BW1PuzvIbROoMhFqE-q0BQ

O ( 1S3 HS 5libgjaga 3 jSlac uupp g ald \\))

4%\ 5 IS g G olnigepl SO JOE . :

TABLEIV.
CHARACTERISTICS OF SEMICONDUCTOR RADIO TRANSCEIVERS
FOR SPSCE APPLICATION

Satellite INT-7 NSTAR | TDRSS | ETS-6
Frequency | 4 GHz 25GHz |2GHz |25

GH:z
Efficiency | 29% 36% 3209 31%
Output I0W 40 W 24W 14W

power
Weight 17ke | 25ke 34ke | 12ke

14 Jgo>
as (o) g Lad slao 5 )lS (sl sole aes s e00l, sla transceiver clasuie
Gk I WPT 55 LS o 55,5 conl oo oolo (las IV g T Jglas jo s s
WPT ;I , s slas 5 .cul SPS) o 95 olad slaolSs s 599,50k
RETRE  ; c5 5 cloa ol ly ool Glaal oyl ay onu, Sog o
5l VI gV Jgas 10 S5 @ (o) i s DIRECTIVE SPACE
Ol 5 paw o= (S Ein (Cpue) A ey D08 el Law] salls ool
J9z 59) et Lo js—ni b o RFID e (65 5108 S0 b S e
Ot dsxe (PARC)RF. (s Ly ol 00iiS 5 Sy (sl o g (e VI
A olad a8 e ol saniw B sl et MPT a_cgama )
ools Lis VIIT Jgam )0 eosriw 3 ol 98 Sojud slo el (SPRITZ)
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SPS orbit

GEO (36.000 km)

Frequency

5.8 GHz

Antenna diameter

2.580m

Power transmatted to earth
Total/one element

1340 MW/0.175 W

A-5) Jgo=

TABLE VI

TY¥PICAL PARAMETERS FOR RETRODIRECTIVE GROUND STATION

SYSTEM

Signal power (Pr)

1 KW (60 dBm)

EIRP
Free space loss (36,000 km)

114 dBm
199 dB

Antenna gamn Gt (D=10m,
n=0.7)

54 dB1

SPS transmitter antenna
element recerved power (Pr)

-80 dBm

SPS transmuitter antenna
element gain Gr (circular
microstrip antenna)

6 dB1

Atmospheric loss

1dB

EIECTROMAGNETIC SPECTRUM FOR RFID AND WIRELESS

(1-6) Jgo=

TABLE VIL

SENSOES

Frequency

Wireless sensors and RFID

30-300KHz

LF RFID: Passive IC tag

300-3000KH=

MF RFID: Passive IC tag

3-30 MH=z

HF RFID: Passive IC tag
(6.78/13.56/27.125 MHz)

30-300 MH=

Wireless sensor and Active RFID

300-3000 MHz

Wireless sensor and Active RFID:

Transeivers (315/433/868/915
(~5m)/2450(~1m) MHz)

3-30 GHz

5.8 GHz Active RFID Beamed

microwave power | 1ansinission
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TABLE VIIL
PHYSICAL PARAMETERS OF SPRITZ SPS TRANSMITTER
Frequency 5.770 GHz
Tx Power 25 W
Tx Antenna Microstrip Array (10 x 10)
Beam width 7.3°
Loss # Feed line 6dB
Tx Antenna Gain Maximum 17.6 dBa
T=x EIRP 58 dBm
S1ze 1n mm 2000 x 2300 x 2850
(1-8) Jgo>

=
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Cewl oo &I PLE. Glaser Lwg 1968 Jlu ,o so> 9l 40 aS gl
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Technology Example Car | Source Fuel] Well-to-Station]  Vehicle Vehicle Well-to-Wheel
Efficiency Mileage Efficiency Efficiency

Natural Gas Engine Honda CNG Natural Gas 86.0%435 mpo 0.3_? ki 0.318 km/M.J
Hydrogen Fusl Cell Honda FCX Matural Gas 51.0%464 m'k 0.57 km/MJ}  0.348 km/MJ
Diesel Engine VW Jetta Diesel  JCrude Qil 90.1%‘;50 mpg 053 km/MJy  0.478 kM
(Gasoline Engine Honda Civic VX JCrude Oil 81.7%451 mpg 063 km/MJ 0515 km/MJ
Hybrid (Gas/Electric) [JToyota Prius Crude Oil 81.7%455 mpg 068 km/MJ] 0556 km/MJ
[Eectic Tesla Roadster Matural Gas 52 5%4110 Wh/km 218 km/MJ 1.145 km/MJ

14 —

Well-to-Wheel Energy Efficiency

1.2

1.0 —

0.8 —

km/MJ
0.6 1.14 [
0.4 |
048 0.51 0.56
0.2 032 0.35 [
D . 0 1 1 1 1 1
Honda CNG Honda FCX VW Jetta Honda Civic Toyota Prius Tesla
Diesel WX Roadster
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Technology Example Car Source Fuel Well-to-\Wheel
C0, Content Efficiency C0, Emissions
MNatural Gas Fngine Honda CNG Natural Gas 52,8 o/l.| 0.32 km/M.A 166.0 g/k
Hydrogen Fuel Cell __IHonda FCX Natural Gas 22.8 a/l.) 0.35 km/M.J 1217 afk
Diesel @gline VW Jetta Diesel Crude Oil 73.0 g-"MQ. 0.48 km-"l'-.'u. 1527 g.-'k
Gasoline Engine Honda Civic WX Crude Ol 73.0 g/.) 0.52 km/W.\ 141 7 g/k
Hybrid (Gas/Electric)  |Toyota Prius Crude Oil 73.0 g/MJ 0.56 km/MJ 1304 gk
Electric Tesla Roadster Matural Gas 52.8 g-"M= 115 km-"l'-.d._J. 46 1 gk_
Jl 8[:] T N - - -
Well-to-Wheel Carbon Dioxide Emissions
160
140
120
K 100
a/km
80 166.0 1517 152.7
Fol 1304
60 -
40 —
20 6.1 |
D T T T T T 1
Honda CNG Honda FCX VW Jetta Honda Civic Toyota Prius Tesla
Diesel WX Roadster
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Fig. 15 Waveforms of: (a) Stator Current (vertical:
0.4A/div, time: 20ms/div) and (b) Motor Ternunal Voltage
(vertical: 5v/drv, time: 20ms/div) at 300 rpm
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TABIEI
MOTOF. PARAMETERS
S0, Parameters Values  Uhits
1 Winding resistance 0.445 0
2 Winding inductance 1.65 mH
3 Mo. of poles g -
4 Woltage constant, Kz a6 VIEREPM
3 Square wave torque constant, K 0.6 Nm'A
TABLEII
OUTPUT DATA OF PM ELDC MOTOR. AT 300 EPM
S/no.  Parameters Values  Uhits
1 Average cutput voltage of rectifier, Vi 30 v
2 Average cutput current of rectifier, I 19 A
3 Measured rotational torgue, T 0.96 Nm
4 F.otation speed. n 300 EFM
Power output of rectifier, B, =V, I (334)
Motor output power, P, =T
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Fig. 1. Cross section diagram of the prototype motor.
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Mass/ Coeﬁi.c:lent of Vehicle Wheel Transmission
of rolling . frontal . .
kg . aerodynamic 3 radius/m efficiency
resistance area/ nr°
drag Cy
1655 0.00917 0.31 2.15 0.301 0.92
1st i} znd. . 3rd. . 4tI1 . )
{geal .geeu gem gear Final gear ratio
ratio ratio ratio ratio
3.6 2.125 1.32 0.857 3.889
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Fuel 0-96.6km/h | 64.4-96.6km/h Grade with
consuming per | acceleration acceleration speed of
100km (1) rate (s) rate (s) 88.5km/h
Only ICE
. 6.7 84 53.9 3.5%
drive ’
With high base 6.1 33 10.9 5.7%
speed motor
With low base 5.2 215 9.5 6.3%
speed motor
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