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| ocation of antenna versus Moon motion

Considering the location of dish at new EME QTH (elimination of natural obstacles such as trees,
bush?) for usage of free path at Moonrise and Moonset in time of high declination for possibility of
QSOs >10 000km (like KH6, ZL, VK, FK8, ...). The possibility of ground-gain effect on VHF.

-The Declination (abbreviated dec; symbol d) is one of the two angles that locate a point on the
celestial sphere in the equatorial coordinate system, the other being hour angle.

-The sidereal month is defined as the Moon's orbital period in a non-rotating frame of reference
(which on average is equal to its rotation period in the same frame). It is about 27.32166 days (27
days, 7 hours, 43 minutes, 11.6 seconds). It is closely equal to the time it takes the Moon to pass

twice a "fixed" star.
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| ocation of antenna versus Moon motion
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| ocation of antenna versus Moon motion

An example of the effect of declination to lengtho  f common window with KH6.
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(Courtesy of David GMA41lJ (www.gmdjjj.co.uk/MoonSked/moonsked.htm)




Why use the parabolic antenna for

Attenuation at EME path:
b =207+ 20,5logf [dB, MHZ]

e 50 MHz -242 dB
e 144 MHz -251 dB
e 432 MHz -261 dB

« 1296 MHz -271 dB
e 2320 MHz -276 dB
« 3400 MHz -279 dB
e 5760 MHz -284 dB

e 10GHz -289 dB
e 24 GHz -297 dB
e 47 GHz -303 dB

EME at all?
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What are the possible types of EME antennas?
Crawford Hill horn
reflector: CMB (1965)

Horn antennas
- Advantage: broad bandwidth, low noise|

- Disadvantage: large apertures not "
practical (too long, problem with mount)

Reflector dish antennas

- Advantage: high gain, possibility to use
more feeds for more bands, large
apertures are practical

Yagi antenna

- Advantage: small wind resistance,
smaller but enough gain

- Disadvantage: impractical use for band
above 70cm due to noise from cables,
problematic polarization switching,

single band ability GBT feeds

Source of pictures:

YAGI



Types of reflectors

On-axis _
Cassegrain (best for array receivers)

A

Offset Cassegrain  Nasmyth

Prime Focus

L

CARMA,
CSO
Bent Nasmyth Dual offset Grego
" GBT

e V

Cleanest beam, minimizes standing waves,
access to feed, problem with ribs constructions

e

Source of pictures:



offset disha@SKA project
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offset dish — SETI project - ATA

Source of picture: i Y e
https://commons.wikimedia.or . - Flickr - brewbooks: (5):
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PP ™ SoLIrce Of picturd M
http://inspirehep.net/record/879598/plots




offset dish — 7,3m OESJFL

https://Iwww.gsl.net/oeb5jfl/hb offset |fl.pdf




offset dish — Green Bank (100m)

2004 of active _pa_n_-els - 'mini-mal préciosity 50 pym, operating frequency 0,1 — 110 GHz

Source of pictures:
https://commons.wikimedia.org/wiki/Category:Green B ank Telescope




Dual feeds at EME stations

Static feeds Shifting feeds Rotary feeds

VK3UM, PI9CAM (70/23cm) G4HUP (23/13cm)

.

Source of pictures: e
http://www.vk3um.com/VK3UM%20Dual%20Feed.html HBO/D

https://www.gsl.net/dl4mup/eme/emehistory.html
http://moonbouncers.org/Orebro2017/DL6SH%20EME-acti __ vity%20Liechtenstein.pdf (23/13Cm)




IRRADIATION ANGLE FOR FEED

Calculations for center dish antenna
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Distance of
focus

F=D?/16vV

Main lobe
bandwidth
angle (-3dB)

a=70(A/D)

Irradiation
angle for feed

@ = 2 arctg (1/ (4F/D))

Dish gain [dB]

GdBd =Gi- 2,15

Gi =1010g[0,59( mD/A)2 ]
or
Gi =17,82+20 log D+ 20 log f

Surface of
parabolic dish
[m?]

o[ [

nr

e 2 232 3
| 5= 20 [ +4v)? - 7]
Equatorial mount :
Surface of disk So=m D2/ 4
For F/D =05 SO =t Sparaboloid
FOLAR AXIS
More at:




Surface of the parabolic dish and
wind resistance
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Surface of the parabolic dish and
wind resistance T

hitp://ww.smdive.cBmdish.htm



Calculation of Wind

Wind force = parabolic dish surface x drag index x stagnation pressure

3m SOLID DISH

Diameter a|m
Surface 7 me
Surface resist the Wind 243 4 71238858

Wind speed 1501km/h
Wind speed 41 b7 mi's
Alr density -260C at 101 325kPa 1 2922 kgdm3
The stagnation pressure 1121 70 MNSm2
Drag contant 2
Windload for solid surface 10,6 |kN

1 2
P stagnation — 5 PU

P

stagnation

Total wind-load of the EME dish:

(4,71238898 * 2 * 1121,7) /1000 = 10,57 kN

=0,5*1,2992 * (41,67)>=1121,7

-load

Temperature Density of air

T{°C)

Source:

35
30
25
20
15

p (kg/m?)
1.1455
1.1644
1.1839
1.2041
1.2250
1.2466
1.2690
1.2922
1.3163
1.3413
1.3673
1.3843
1.4224

180 kmih 5
(D] e force [kN]
1 1 1.2
2 3 4,7
3 7 10,6
4 13 18,8
5 20 29,3
B 24 28,1
7 34 a4
g a0 73.0
5 B4 95.0
10 74 17,2
i 85 141,%
12 113 168,8
13 133 198,1
14 154 229.8
15 177 2638
16 201 300,1
17 227 299,0
18 254 3799
19 284 4232
20 314 469,0
21 346 70
22 3a0 367,53
23 415 620,2
24 452 6753
24 431 7328
100| 7853 95 11724.3




EME Gearbox — common solution

Source of pictures - DL1YMK's presentation:

Gearbox clearance versus dish beamwidth a(®)=70(A/D)
dish main lobe for -3dB 432 1296 2320 3400 8400 10368 24048| 47048 T76000|MHz
10 4,86 1,62 0,91 0,62 0,25 0,20 009 0,04 0,03 deg
3 16,20 540 3,02 206 0,83 0 k3 029 015 0,09
24 20,25 6,75 3,07 2,57 1,04 0,84 036 0,19 0,12
158 27 0 9,00 503 343 1,39 1,13 049 025 0,15




EME Gearbox — Hourglass 0 backslash

Some manufacturers:
Sunslew https://www.sunslew.com
H-fang  https://en.h-fang.com.cn

12" for AZ, 9” for EL



Gearbox selection
the specific Hourglass gearbox

FOR A7 ZE12” DL1YMK ONTUN
TYFE F12 WEA1Z-79-25H-R FE124 FE144 FE17A
WEB/COMPANY LIS DRE Engineering HF AMG HF &M HF ANG
sila zateze Axial load - Static: 475 kN 7258 kN 475 kN 555 kN 970 kN
Axial load - Dynamic: 114 kM 133 kN 235 kM
bocni sila Radial load - Static: 222 kM 270 kM 190 kN 222 kM 390 ki
Radial load - Dynamic: 100 kM 117 kN 205 kM
(moment=rarmeno x F) Tilting moarment torgue: 55 kMm 54 3 kMm 54 3 kMm 78 kMNm 1355 kM, m
Holding torgue 43 kMm 43 kMm 43 kMm 48 kMm 723 kMNm
Cutput torgue: G240 MNm 9500 M 7500 Mm 8000 M 10000 Mm
Ration of WWaorm gear 794 7a8M ity 10211
Weight: B1 ko B1 B 105
Clairmed backlash deg 015 o0s-007 oo0s-009 005-0,09
Real backslash
botar 24%0CAHE0
MWator 4220
FOR EL ZVES” ZE9/VES  ZES” PE9 PE12
TYPE SDLCYC-E1B FESA, FE12A
WEE sunslew. com | h-fang. com.cn | h-fang.com.cn
sila zateze Axial load - Static: 338kN 338 kM 475 kN
Axial load - Dynarmic: 81 kN 114 kN
bocni sila Fadial load - Static: 135kMN 135 kN 190 kM
Radial load - Dynamic; 71 kN 100 kM
(moment=rameno x F) Tilting moment taorgue: 339 klm 33,9 klm a4 3 kihm
Holding torque 387 kMNm 38,7 kNm 43 0 kM
Clutput torgue: 4880 Mm B500 Mrn BS00 Mm 7500 M
Fation of YWorm gear 7811 611 B1/11 781
Wieight: 437 43 B1
Claimed backlash 0,05%deq 007 -0,09 005 -007
Real backslash 0,3deg
Mlotor 24H500200
YWEB sunslew. corm

Moatar /

Torque moment =

— consideration of

Wind-load for
3m DISH
= ~10,6 kN

Wind-load for
10m DISH
=~117,2 kN

X F
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TNX for your attention



