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Manned Space Flight  Program in 

Soviet Union & Russia

 Theoretical Developments for Space 

Research by Rocket Vehicles

 Rocketry: Science & Engineering 

 Solar Planetary System Probes

 Manned Space Flight

 Health Care Programs 

 Long-Term Life Support in Space



Origins of Manned Space Flights  

in Russia



Origins of Manned Space Vehicles 

in Soviet Russia

S. P. Korolev

K.E. Tsiolkovski



The Rocket Equation



Origins of Manned Space Vehicles 

in Soviet Russia: GIRD



Soviet Sounding Rockets



First Manned System

First Soviet plans to send a 

man to space started in 1948.

Plans were to launch a 

cosmonaut on board a

modified R-5 (SS-3).

M.K. Tikhonravov was in 

charge of the design.



1955 Concepts

 Five concepts for

suborbital flight 

designed in 1955.

Sowjetischer Raketen by P. Stache



Sputnik I and II



Animals in Space

Laika in 

Sputnik II

Belka and 

Strelka



7 – ‘Semyorka’ Rockets



Vostok and Konstantin Feoktistov 

Courtesy: Smithsonian Air and 
Space Museum



Vostok First Design (1958)

OD-2 Spacecraft

From: Materialy po istorii   

kosmischeskogo korablyam 

“Vostok”. 

B. Raushenbaj, Moscow,1991.



Vostok (East)

Drawing courtesy of Dave Woods



Vostok Flight Profile

Drawing courtesy of Ralph Gibbons



Vostok Spacecraft

Drawing courtesy of Dave Woods

Courtesy of Tsiolkovski Museum in 
Kaluga



Vostok Ejection Seat

Museum of Economic Achievements of the USSR
www.astronautix.com



Ivan Ivanovich as a prelude to 

Gagarin

Korabl Sputnik 4 March 9, 1961

The Perot Foundation

Courtesy Videocosmos



1st Manned Flight April 12, 1961

Images courtesy Videocosmos



Life Support in Space

 Gagarin: Vostok-1,04/12/61, 1 h 48 min

 Primary Life Support System (PLSS)

 Titov: Vostok-2, 08/06/61, 1 d 1h 18 min

 First report of SMS…

 Tereshkova: Vostok-6, 06/16/63, 2 d 22 h 50 

min

 Severe SMS

 Humans are most vulnerable part of space 

flight… 



Physiological Side Effects in Space

 Medical Emergencies

 SMS, toothaches, appendicitis

 Muscular Atrophy & OI

 Strict exercise regime

 Bone Demineralization

 Countermeasures are not found yet

 Radiation

 Health deterioration & risk of cataract/cancer

 Socio-Psychological Stress

 Loneliness… Personality conflicts… 



Institute of Bio-Medical Problems: IBMP



Vostok Disguised

Images from Novosti Kosmonautika and 
Pravda



Voskhod (Sunrise)

NASA



Voskhod II

Courtesy David Woods



Voskhod II

From: The Rocket Men from Rex Hall and David 
Shayler. Praxis Springer Publ.



Voshod II: first EVA

From: David J. Shayler “Disasters and Accidents in Manned Space Flight”, 2000

• March 18, 1965: Voskhod-2

• Crew: Belyayev & Leonov

• Mission: 1 d 2 h 2 min

• Alexei Leonov – the first

man to walk in space

• Suit was nominally 

pressurized at 

5.87PSI = 40.45 kPa =

 0.4 atm

•To get back to the vehicle:

•Pressure had been 

decreased to ~ 0.2 atm

•Leonov lost more than 

10 Lbs of weight 



Voskhod II

Alexsei Leonov picture courtesy of RSC Energia. 
Voskhod pictures from Pablo de Leon



Soyuz

 Uses same booster as Vostok

 Incorporates novel escape system

 Bell shaped return vehicle instead of 
sphere

 “Mission” or Orbital Module

 Propulsion Module



Soyuz Configuration

Courtesy NASA

From Handbook of Soviet 
Manned Space Flight 
by Nicholas Johnson



Courtesy Ralph Gibbons

Soyuz Spacecraft

Mission Profile



SRC Energia

Soyuz Descent Module



Soyuz Descent Module

Photos NASA



Soyuz Descent Module

Photos SRC Energia

From: Soyuz, by Rex Hall 
and David Shayler



Courtesy Mars Center-Italy

Soyuz Descent Module

From: Soyuz, by Rex Hall 
and David Shayler

SRC Energia



Soyuz Landing and Recovery

SRC Energia
From: Soyuz, by Rex Hall 

and David Shayler



Soyuz Recovery

SRC Energia



Soyuz Orbital Module

From Handbook of Soviet 
Manned Space Flight 
by Nicholas Johnson

NASA

Astronautix.com



Soyuz Propulsion Module



SOYUZ

SRC Energia



MIR



Long-Term Isolation: SFINCSS99



Long-Term Life Support: BIOS-3



Soviet Lunar-Program

Courtesy Mark Wade 
Astronautix.com



Buran (Snow-Storm)

Courtesy Mark Wade 
Astronautix.com



Buran

www.aerospaceweb.com



Kliper

Courtesy: Anatoly Zak



Commercialization of Space

 Space Tourism

 Rocket Boosters

 500/700 Days Test to simulate 

International Expedition to Mars



Questions?


