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,Vedeci i technici nyni veéedi,
kterak postavit ve vesmiru
stanici, ktera bude kolem Zemé
krouzit ve vysSce nékolika set mil.
Jeji vystavba bude trvat deset
let. Pokud to dokazeme, pujde
o velky krok k miru a jednotnému
lidstvu. "

1952, casopis Collier's



Collier’s
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| MAN on THE

_| MOON
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Scientists Tell How
We Can Land There

In Our Lifetime




Edward Everett Hale (1869)
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1969: dva ukoly

‘NASA

' SPACE TASK GROUP




Apollo-Sojuz

Rijen 1970: Mstislav Keldys, Thomas. O Paine.







International Space Laboratory
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103 - Apollo-8, 104 - Apollo-9,
105 - akustické testy, 106 -

Apollo-10, 107 - Apollo-11 atd.



6. kvetna 1977
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,Prvni kosmicka stanice"“
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Raketoplan

Vyvoj plus operace.



Marshallovo kosmické stredisko

Research and Application Modules, Sortie Lab



Dvere? Tahac? Laborator?
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Kosmicka laborator




Pasivnl odpor




Partner nebo podrizeny?




1976: vrati ESA Spacelab?




- Zmény zadani.
- Prekracovani rozpoctu.

- Ekonomické otazniky.



Vysledek?

......

Rozhadana NASA, rozhadana ESA.





http://www.esa.int/ESA_Multimedia/Images/2003/07/ESA_s_first_three_astronauts

Marshallovo stredisko 1977




1982: novy cil
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Navrat na Mesic? Cesta na Mars®?



Boeing: Stredisko kosmickych operaci




Vysledek?
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Dual Keel”

Space Station




Stanice vs. SDI

CONUS ALLIED
DEFENSE DEFENSE



Francie - Némecko - Italie

Cerven 1981
















Leden 1984 - Ronald Reagan

,Dnes narizuji, aby NASA vyvinula

trvale osidlenou kosmickou stanici

— a to do deseti let.. Chceme, aby
se k této vyzvé pridali i nasi
pratelé a sdileli jeji prinosy.

NASA pozve dalsi zemé, aby se [na
programu] podilely. Tak muzeme

posilit mir, prosperovat a sdilet
svobodu se vsemi, kdo sdili nase

hodnoty."






Duben 1985




Leden 1986
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Unor 1986
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Dual Keel ~~
Space Station

- Zkraceni moduld (18 - 14 - 9 m).
- Mensi stanice.
- 10 vs. 19 startd (klasické rakety?).
- ,vVéz“ vs. ,dvojity kyl"“.

— Zachranny modul.









1988: Freedom prichazi
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Mizi dvojity kyl; prvni start 1995.



Kosmické
vychazky

5250 hodin jen
vystavba
(437 vychazek).

5500 zarizeni,
2200 hodin prace
ve skafandrech.







1991: zjednoduseni
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17. cervna 1992




7. cervence 1992

Trilety kontrakt na ,zachrannou lod™.



Uz v té dobe se jednalo..

Freedom na Miru.

..zapojeni lodi
Progress do
zasobovani stanice
Freedom.



.

Modified
Vehicle Soyuz TM Frogress M _ Progress M Progress MT
Wealght 15,600 18,108 b 16,100 |b 28,100 b
Helght 728N 2441 2441 301
Maximum diameter Bt B3 .3 BY9-102H
Pressurlzed ¢corgo volume M 247 cut i 450 ¢y ft 663 - 10BDcu M
Cargo capaclty within pressurized NiA 4000 b ‘ A0 b up o 13000 h
wiieme




Inventura 1992

Osm let, devét miliard dolaru.



Cerven 1992: Sojuz jako Salupa?




Nové koste dobre mete..

Bill Clinton - leden 1993.



18. tnora 1993

1) Vyvinout za rozumnou cenu kapacitu pro
odpovidajici dlouhodoby vyzkum
[v beztizi] v materidlovych a zZivotnich
veédach.

2) Dostat kratkodobé a dlouhodobé pozadavky
do limitu rozpoctu.

3) Pokracovat v zapocaté mezinarodni
spolupraci.

4) Minimalizovat technickd a programova
rizika.

5) Doporuc¢it, jak by Sel zakomponovat rusky
hardware.



Rusko v krizi

Béhem let 1991 az 94 propusténo pres
200 tisic pracovniku z letecko-
kosmického prumyslu (jen pocet 1lidi v
NPO Enérgija se snizil z 65 na 22
tisic.)

Rozpocet poklesl v roce 1994 na pouhou
DESETINU stavu z roku 1989!

Vice nez polovina pracovniku v prumyslu
byla starsich 55ti let! Vice nez
tretina byla ve véku 45 az 55 let. A
jen jedno procento (!) pod 35 let.



A, B nebo C?

-
- . P . B

Clinton: tri mésice, nebo nic.
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Solar Array (PV-1) Solar Array (PV-2)
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23. cervna 1993 - 216:215




Hadronovy superurychlovac
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,Nevadi, zrusime ji za rok."
[Tim Roemer]



Zari 1993 - spojeni Freedom + Mir-2
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Puvodni Mir-2
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Jurij Gordnicev, Vladimir Karask, Sergej Chajvic

Chrunic¢evovo statni vyzkumné
a vyrobni stredisko
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Russian Space
Agency Tug

Solar Arrays

Attach Payloads
(2 Upper/2 Lower)

Attach
Payloads

(2 Lower)

Japanese
Experiment Module

Payloads
(1 Upper/
1 Lower)

European Space Agency
Attached Pressurized Module

Servicing
System (MSS)

US Hab

Assured Crew Return Vehicle (2)
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,Ruska draha"
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Namisto kazdych tfi startu
raketoplanu potteba ctyri.










United States B8










Duben 1994: International Space Station

3

i e
v ¥




=4
vvvvv

“'!' t' .‘:‘ =
A

. 5!
)



Setrenli za kazdou cenu




CAM (Centrifuge Accomodation Module)

,Made in Japan"
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Dobré zpravy vespolek

Vystavba 900 hodin (cca 70
vystupu) , adrzba 170 hodin (15).



,Spolehlivé™ Rusko

ICM - Interim Control Module

IPM - Interim Propulsion Module



1997

inecC

Listopad a pros




ICM

(Titan Launch Dispenser)

T




APM

(American Propulsion Module)

Prop Module

zari 2000, 540 mil. USD



APM: STA (Structural Test Article)

Alias Node 4




Odkl ady Zvezdy

Kazdy den 5 az 7 mil. USD, mésic¢né 120 mil.
dolaru.

Puvodné duben 1998, nakonec c¢ervenec 2000.



20. listopadu 1998




4. prosince 1998




Statistika

5853 dni ve vesmiru.

183 muzu a 32 Zen (364 letenek).
Patnact zemi.

Cca 150 mld. USD.
450 tun.

Dréaha 416 x 425 km.

e W o




Starty

57x Progress

41x Sojuz TM, TMA, TMA-M
35x raketoplan

5x ATV

4x HTV

5x Dragon

2x Proton (Zarja, Zvezda)

4x Cygnus

1x Pirs 1 5 5

1x Pojsk



Co z toho vliastne mame?

Spojovani nanomaterialu.
Nové modely chovani kapalin.
Nové metody dodavky lééiv pf¥i rakoviné.
Roboticka asistence pri mozkovych operacich.
Zména modelu tepelné regulace lidského téla.
Teleoperace.

Objeveni novych zakonitosti ,studeného horeni“ (600
az 800 stupnui).

Pochopeni mechanismi osteoporézy a nalezeni novych
zpusobli lécby.

Nové objevy na poli Sif¥eni vird (vyroba léku ,na
miru“) .



Dokonceni 2011




ISS service life to be extended to 2028: Russian space agency

English.news.cn 2011-10-18 23:56:32 ™ Feedback [B] Print | EEE1 RSS 9,

MOSCOW. Oct. 18 (Xinhua) -- The service life of the International Space Station (1SS} could be
extended by eight years to 2028, Russian space agency Roscosmos said on Tuesday

Experts from several countries have been instructed to find ways to extend the service life of the ISS
a Roscosmos official said.

The space station might be used as an assembly plant and a launch pad for experimental spacecraft
in the future. Alexei Krasnov told the Space Forum 2011 in Korolyov near Moscow

Marc Polansky, a representative from U.S. space agency NASA, also told the forum that the ISS
would be a training ground for deep space manned expeditions

"It Is time to get away from the low orbits to the deeper space." Polansky said.

According to the Interfax news agency. the European Space Agency is ready to support the
extension of the ISS service life till at least 2020

The ISS was originally set to cease its service in 2015. Participants of the ISS project, including the
United States, Canada. Russia, Japan and the European Union, have agreed to extend its operation
to 2020.




2024




28. dubna 2014




13. kvetna 2014




Iran Non-proliferation Act

V roce 2000: ,Vliadou financowvané
[americké] organizace nesmli nakupovat
zbozi a sluzby od vladnich organizaci

zemi, které Iranu umozZnuji rozvijet
nuklearni technologie."






Listopad 2013

Penize do roku 2020







Dekuji za pozornost!

Ing. Tomas PRIBYL
tomas.pribyl@seznam.cz

www . kosmonaut.cz




Pouzi

" Creating the
International
Space Station

David M. Harland and John E, Catchpole

, . .,  INTERNATIONALP"
ta a doporucena  SPACE STATIONKS

literatura

Owners’ Workshop Manual

ISLAND IN THE SKY

Bullding the International Space Station

Plers Bizony

i nio the history, . aboration, :
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INTERNATIONAL
SPACE STATON

Building for
the Future
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JOHN E. CATCHPOLE



