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Zinik druZice ANDE

Obr. 1. Bob Bruninga, WB4APR, pii z6v,6redn6
druZice ANDE

ANDE je akronym - Atmospheric Neutral Drag Experiment,
jimZbyla pojmenov6na jedna z dalSich druZic americk6 n6moini
akademie (US Naval Academy) [1 , 2]. Jak je patrn6 jiZ z nAzvu,
slouZila ke studiu vlivu atmosf6ry na pohyb druZice. Nesla Sest
laser0 umoZriujicich piesn6 zam€ieni polohy druZice. Z aerody-
namickfch d0vod0 mdla tvar koule o pr0m6ru 19 palc0, obr. 1.
Nem6la 26dn6 sol6rni 6l6nky a jedinf m zdrojem energie byla
chemick5 baterie. Vzhledem k pl6novan6 Zivotnosti jeden a pOl
roku ov5em ne tak ledajakA. Tvoiilo ji 1 12 lithium thionylchlorido-
vfch dl5nk0 o celkov6 hmotnosti 11 ,2 kg, uspoi6danfch do dtyi
blok0 se sedmi iadami po dtyiech dl6ncich v s6ri i .  Kapacita
zdroje tedy byla omezen6, ale z druh6 strany vzato pom6rn6
piesn6 definovand. Celkov6 energie 532 Ah (pii nap6ti 14 V tedy
7448Wh) byla proto velmi piesnd rozpo6itdna na celou dobu
plAnovan6 Zivotnosti .  ANDE byla vypuSt6na z raketopl6nu pi i
misi STS-1 16 v prosinci 2006. Pro komunikaci byl na palubd dru-
Zice klasickf digipeater pracuj ici  na frekvenci 145,825 MHz
1200 Bd AFSK. Krom6 pienosi APRS vysi lal telemetri i  ve for-
mAtu diiv6jSich druZic PCSAT.

A prod pi5eme o ANDE v minul6m dase? ProtoZe pr6v6
o Vdnocich 2007 se odehr6la nejzajimav6jSi f6ze tohoto experi-
mentu, kdy interakce druZice s atmosf6rou byla st6le v6t5i, aZ
25. 12.2OO7 v rannich hodin6ch zanikla v atmosf6ie. Posledni
dny ji sledovalo desitky stanic po cel6m sv6t6 a byla i organizo-
v6na sout6Z, kdo piesnEji ur6i okamZik z6niku druZice. Posledni
paket piijal JAOCAW 24. 12.ve22.27 UTC. Eferneridy byly stdle
aktual izov6ny (zpiesiov6ny). Napi. 24. 12. byl vfpodet polohy
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Obr. 2. Sestup..
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z dva dny star6ho souboru TLE (Two-Line Elements) zatiien ji2
dtrn6ctiminutovou chybou. Jak sestup druZice piesn6 vypadal, je
vid6t z obr. 2, kter! jsme vypo6itali z publikovanlch efemerid [3].
Z telemetrie bylo moZn6 pozorovat tak6 n6r0st teploty, kterd se
z provozni hodnoty 20"C zad,ala zvySovat 15. 12. postupnd aZ
n a  3 3 ' C .

Reference:

[1 ] http://web. ew. usna.edu/-bruninga/ande. html
[2] http://web.ew. usna. edu/-bruninga/ande-ops. html
[3] http://www. ande-deorbit. com/start.shtml
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Novinky ze Svicarska
o Svfcarsk6 0iady nyni povolily po dohodE s amat6rskou orga-
nizaci USKA drZitel0m omezenfch koncesi (prefix H83) provoz
i na KV p6smech, a to na p6smech 1,8, 3,5, 21 a28 MHz s ma-
ximdlnim vlkonem 100 W PEP v5emi druhy provozu. o USKA
vyd6vala 75 let sv0j bulletin OLD MAN (byl k dispozici na ORfi,
prosincov6 6islo 2007 bylo jeho posledni. Od 0nora je nynl na-
hrazen 6tyibarevnlm dvoum6si6nlkem s n6zvem ,,HB Radio",
Kerf md formSt 44 (diiv6j5i Old Man A5). . USKA bude tak6
vydAvat piileZitostnf diplom EURO-08 u piileZitosti bliZiciho se
fotbalov6ho mistrovsfui.
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Kepleri1nsk6 prvky:

NAI4E EPOCH INCL RAAN ECCY ARGP M DECY REVN

A0-07 8002.65769 101.49 39.s9 0.0012 226.78 133.22 12.53573 -2.8E-7 51611
A0-10 8001.70306 25.95 237,86 0.6042 86.48 335.46 2.05872 -5.6E-7 18465
uo-Ll" 8002.69179 98.17 34.06 0.0008 248.08 111.95 14.79606 -2.0E-627923
Rs- ls5 8002.62797 64.82 44.39 0.0t-52 154.43 206.41 11.27552 -3.9E-7 s3618
F0-29 8002.87563 98,58 300.96 0.0350 286.16 70.13 13.52935 -6.2E-7 56190
s0-33 8003.73917 31.43 171.82 0.0355 20.72 340.75 14.28191 2.5E-6 47994
A0-40 8002,39817 7.24 r04.02 0.7930 38.21 356.79 1.25583 -2.6E-6 3294
v0-52 8003.38501 97.8L .74.39 0.0026 323.50 36.44 14.81404 1.6E-6 14405
p0-63 8003.79407 97.90 64.93 0.0014 194.00 166.08 14.79966 5.1E-6 5300
40-16 8002.46951 98.21 351.22 0.0010 318.30 41,74 14.31780 -3.0E-8 93706
L0-19 8002.68428 98.19 0.41 0.0011 314.91 45.12 14.32019 -7.2E-7 93724
A0-27 8002.65236 98,36 329.13 0.0009 36.33 323.85 74.79227 -1.0E-8 74398
10-26 8002.80527 98,35 330,27 0.0010 33.64 326.54U.29474 -2.0E-8 74409
P0-28 8002.59349 98:34 311.20 0,0010 8.36 351.78 14.30176 -7.9E-7 74431
G0-32 8002.62300 98.19 45.82 0.0002 41.59 318.54 14.23115 -1,3E-6 49252
M0-46 8002.76597 64.56 285.21 0.0010 346,13 13.95 14.83215 7.1E-7 39313
N0-44 8002.49015 67.05 354.08 0.0005 262.49 97.57 14.29507 1.5r-7 32658
s0-50 8002.51864 64.56 199.48 0.0076 313.05 46.4214.7nr5 -1.0E-6 27046
c0-55 8002.64889 98.72 t3.22 0.0009 2i4.83 125.21 14.20552 6.0E-8 23379
co-57 8003.61102 98.72 13.10 0.0009 237.00 123.03 14.20366 2.78-7 23390
A0-s1 8002.56238 98.09 36.35 0.0084 298.99 60.29 14.40s91 1,6E-7 18441
c0-56 8002.90799 98.11 92.19 0.0196 281.51 76.42 ls .47830 1.3E-4 10424
H0-59 8003.66183 98.26 91.20 0.0147 257.65 100.84 15.68656 4.SE-4 7231
N0-6r.  7359.166s4 51.62 150.07 0.0003 248.85 111.81 16.51628 1.5E-1 5877
cp4 8002.68342 98.06 74.29 0.0087 12s.76 23s.17 14,55071 5.5E-6 3786
cp3 8002.69959 98.06 73.01 0.0104 129.24 231.81 14.51900 -4.6E-7 3777
LTBERT 8003.71749 98.06 74.01 0.0103 126.18 234.90 14.51992 3.4E-6 3790
N0M-10 8002.94884 98.74 25.14 0.0012 308.96 51.05 L4.27346 -3.9E-7 L0772
N0M-11 8002.69856 98,80 94,33 0.0011 179.23 180,89 14.14861 -1.5E-6 99436
N0M-12 8002.7L27I 98.76 4.72 0.00L2 247.24 112.76 14.25510 -8,5E.7 85467
MET-3/5 8002.89625. 82.55 221.84 0.0015 69.33 290.94 13.L70L4 s.1E-7 78769
MEr-2121 8002.74L31 82.55 243.60 0.0024 19.s9 320.69 13.83624 t.9E-7 724rt
oKEAN-4 8002.75882 82.54 110.16 0.0021 319.26 40.70 14.82566 3.2E-6 71362
N0M-14 8002.87549 98.97 74.89 0.0009 252.71 107.3LL4.13734 1.5E-5 67085
srcH- l  8002.73435 82.53251.32 0.0023 310.73 49.19 14.81540 2.4E-6 66557
N0AA-15 8002.70049 98.55 i58.89 0.0011 152,80 L97.35 L4.24679 -6.3E-7 50109
REsuRs 8002.66979 98.41 54.01 0.0002 1.63 358.49 L4.24152 -2.0E-7 49274
FENGYUNI 8002.94893 98.71 344.46 0.0020 279.77 80,77 14.07555 -6.1E-7 44557
oKEAN-o 8002.54206 97.74 0.57 0.0002 80.18 279.96 \4.73494 1.5E-7 45485
N0AA-16 8002.66970 99.L4 348.33 0.0010 337.76 22.31.14.L2463 -8.7E-7 37525
N0M-17 8002.87176 98.56 72.15 0.0011 229.63 130.39 14.23938 7.3E-7 28713
N0M-18 8002.85454 98.85 305.98 0.0015 64.95 295.32 L4.Lt724 -1.4E-6 13501
HUBBTE 8002.97699 28.47 377.24 0.0004 63.79 296.31 15.00321 2.9E-6 75999
uARs 8002.94201 56.97 165.91 0.0085 215.01 144.54 15,50068 5.2E-5 89670
p0-34 8002.90117 28.46 211.98 0.0005 270.41 89.59 15.17109 3.9E-6 50788
rss 8002.89295 51.64 154.03 0.0002 28.33 108.93 15.78271 L.4E-4 52228
00-38 8002.74657 I00.22 47.74 0.0037 318.75 41.09 14.35824 -2.7E-7 41568
ul , | /E-1 8002.63892 98.11 260.08 0.0017 206.99 153.04 14,59579 2.3E-6 11630
c0-58 8002.40591 98.12 260.14 0.0017 207.48 152.55 14.59621 5.9E-7 1161s
Ncu8E2 8003,69205 98.11 261.34 0.0017 205.49 154.55 14.59789 1.2E-6 10862
FCAL 8003.71660 51,63 116.23 0.0010 53.27 306.92 15,97999 2.8E-4 5995
FALCoN 8002.56696 35.43 83.89 0.0002 352.74 7.33 15.02839 2.8E-6 4506
r4Asr 8002.22468 98.06 73,16 0,0096 129.01 231.97 14.53389 -3.8E-7 1776
cApEl 8002.90303 98.06 73.21 0.0104 U8.75 232.30 14.51918 1.2E-6 3759


