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AAa BipALo/Tavieg

e Touviec
— The right stuff (1983),
https.//www.imdb.com/title/tt0086197/

— Apollo 13 (1995),
https.//www.imdb.com/title/tt0112384/?ref =fn ai T
o JELPEC
— The right stuff (2020), FROM THE EARTH
https://www.imdb.com/title/tt7423322/

— From Earth to the moon (1998),
https://www.imdb.com/title/tt0120570/

* BipAia
— J. Sellers, ‘Understanding Space'’

— 2. Kpyudng "OAa og pa Zwn,
https://www.facebook.com/public.gr/posts/10158406864

591210



https://www.imdb.com/title/tt0086197/
https://www.imdb.com/title/tt0112384/?ref_=fn_al_tt_1
https://www.imdb.com/title/tt7423322/
https://www.imdb.com/title/tt0120570/
https://www.facebook.com/public.gr/posts/10158406864591210
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* Awxotnukog Topgag (Aopuopog, AlGTNUOTIAOLO, POUTIOTIKO OXNMCY)
« 2TOoOpol edapoug, eEAcyxou
» TeAlkol xpOTEC TOL CUCTNATOC (ETILOTHOVEG, NXAVLIKOL...)
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»
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Wide-angle
camera

Narrow-angle
camera
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Moavemotnue Adnvov

- Ultraviolet spectrometer

Infrared spectrometer
Photopolarimeter

— Plasma detector

_—— Cosmic-ray detector

--— Low-energy-particle
detector

<
"\ -High-gain antenna

@ Thruster

7 Optical
calibration

Voyager

Sun sensor \,;

Radioisotope-
thermoelectric
generators

Low-field

magnetometer
Radio-astronomy ~
and plasma-wave
antenna

-
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https://www.youtube.com/watch?v=NcylqG1ffO4
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[ pmewnees— Satellites: How do they work

Vi, Tavemotnuo Adnvov

https://www.youtube.com/watch?v=yxYzjHBKNcA



EAAHNIKH AHMOKPATIA

Edviko kot Konodiotproko H e I | a S a t —4

Mavemotnuo Adnvov

https://www.hellas-sat.net/
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e cesonas - Mlega Constellations - Broadband
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https://futurology.earthone.io/our-videos
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pw e Kenbowas——— COPEINICUS — Protecting Earth
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https://www.youtube.com/watch?v=MGJss4|DaBo
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https://www.youtube.com/watch?v=oLrOnEmy_GA&t=393s



£ EAAHNIKH AHMOKPATIA

s msenesSpace X Spaceship: Destination Mars

Vi, Moavemotnuo Adnvov

SpaceX: https://www.youtube.com/watch?v=-aGISgOB6n0&t=105s
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https://www.youtube.com/watch?v=HVov809x0y|&t=2s
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Edviké rar Kamodiorpraxd N OAA‘ 1 9 Fa | | ure (2003)

2w, [Movemotnuio Adnvov

TIROS Mechanical Interfaces

Adapter Plate Mounting Hardware TIROS Payload Adapter

R

Turnover Cart Adapter Plate



Small Satellites — Mikpodopudopot
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Ed o Koo Mikpo/Navo-6opupopol

THE SWARM COMETH

Small, light and cheap satellites could transform Earth observation.
How they measure up to their larger brethren:

- i

1m
DOVE SKYSAT LANDSAT 8 WORLDVIEW-3
Operator: Planet Labs Skybox Imaging NASA DigitalGlobe
Number of satellites*: 32 24 N/A N/A
Weight: ~5 kg ~100 kg 2,071 kg! 2,800 kg
Instruments: Optical and Optical and near- Multiple spectral bands Multiple spectral bands
near-infrared spectral bands infrared spectral bands
Spatial resolution: 3-5m ~1m 15-100 m? 0.3-30 m?

*When fully operational ! Without instruments ' Depending on spectral frequency
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Edviko kot Konodiotproko
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Ekto&euon vavo-6opu@opwv

DELTA Il 7920-10C LAUNCH VEHICLE

——

10-fida 4
Composie '
Paylcad Fairing

Primary
Spacecraft

NLAS Adapter

NLAS Dispenser

NLAS
NLAS

NLAS w/ Sequencer

PPODs

PPOD —~

First Stage

——— Centerbody

Oxigizer Tank (LO.)
F

Z RS-27A Engine

9 v— Solid Racket Motors
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0 Bvsanenes - PSLV Nanosat deployment (2017)

W Moavemotnuio Adnvov

https://www.youtube.com/watch?v=cOBpjPUT5FE
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Evaed wns Konwodromprrcd Small Satellite Constellation
More data/high revisit time

Mavemotnuo Adnvov
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e ensonas OQNEWEB: A Revolution in Space

W Moavemotnuio Adnvov

https://www.youtube.com/watch?v=YIrltOR47Z8



Earth-1 (UK) Constellation

| Edviko kot Kanodiotproko

L Hovemoriuto Admvoy HD Video from Space (1-m res)

\
https://www.youtube.com/watch?v=0BxJSroyTcl&t=8s
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Fﬂ\u l(l"l w K—ﬂ TI'!'IRI l’i'l'ﬂl"lll"l

Fairing

Fairing

Main Satellite

Adapter

Mini Satellite Satellite

(200 kg - 400 kg)

Micro Satellite
(< 200 kq)

Fregat
Upper Stage

Intermediate
Bay

Third Stage Zefiro-9 Third Stage

Truss Interstage

Second Stage

First Stage Zefiro-23 Second Stage

(4 x Booster)

P-80 First Stage

£
£| Launch Mass g Launch Mass
o~

139 Tonnes
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Vi, Moavemotnuo Adnvov

https://www.youtube.com/watch?v=1GoVy44C3cA
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[ Edvict o Kamoborprancs How a Rocket Works

vis,  Moavemotnuo Adnvov

https://www.youtube.com/watch?v=QQB1Iw3zJbc
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e kaienas SPACE X Falcon Heavy — Reusable Rockets
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https://www.youtube.com/watch?v=sX1Y2JMK6g8&t=78s
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s Kansoas SNACEX Falcon 9 IMtrion Emiotpoeng
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SPACEX FALCON 9 LAUNCH AND LANDING PROFILE

SECOND STAGE ENGINE CUTOFF

TH:00 10 TH1:00

—_  ————————
BOOSTER REACHES ITS PEAK ALTITUDE PAYLOAD SEPARATION

/“ ower 100 milles above the earthis surface exact timing depends on customer

THREE ENGINE BOOSTBACK BURN ENDS
wehenthe boosters trajectory intersects the linding pad
" BOOSTER LANDING CLOSEUP
FAIRING SEPARATION
T+3:00 to T+4:00
THREE ENGINE BOOSTBACK BURN BEGINS [

torevers the velacity of the booster

*" SECOND STAGE ENGINEIGNITION

afew seconds after stage separation

*” STAGE SEPARATION , LANDING BURN BEGINS

afew seconds after MECO qridfins begin steering the booster
[
8

THREE ENGINE REENTRY BURN BEGINS MAIN ENGINE CUTOFF

about T+2:30 seconds (exact time varies per mission)

» REENTRY BURNENDS
at about 25 miles above the earth

« CRIDFINSSTEER BOOSTER

asitfalls towards the landing pad

L I
3 .lSINGLEENGINELANDINGBURNBEGINS /i

about 30 seconds prior to landing

BALLISTICTRAJECTORY
) ® boosterfalls harmlessly intoocean
© inthe case of an engine failure

LANDING LEGS DEPLOY

.| SOFTLANDINGATLC-1 only momentsbefore toichdow
T+9:00 to T+11:00 H
Y LFTOFF
T+0:00

LAUNCH COMPLEX 40 LANDING COMPLEX 1 .
by Zlsadesign

THIS IS AN UNOFFICIAL FANMADE INFOGRAPHIC made on December 19, 2015, prior to 0G2 Launch 2



= if

[ = EAAHNIKH AHMOKPATIA Fa | CO n 9

7?2 Edviko kot Konodiotproko
:‘_':’

B nevemorive sy ETTOVOLX PN OLUOTIOLOVEVOL [TUpauAOL/EKTOEEUTEG

https://www.youtube.com/watch?v=bvim4rsNHkQ



Alootnuikoi Qopeic/Ektoeutég 201U T

Height €6 8 m
Mass 305,000 kg

ARIANE 5
Height 46-52 m
Mass 777,000 kg
Payloxd 21,000 kg
Stages 2
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Launch Vehicle:

-

Delta Il 7320

First stage

Motors

Spacecraft

Second-stage miniskirt
and support truss
Helium spheres

Nitrogen sphere

—— Interstage

Wiring tunnel

Fuel tank
Centerbody section

Owidizer tank

Graphite-Epoxy @



2RA

Burn Duration Coast Duration Burn Duration  Coast Duration Coast Duration Burn Duration Coast Duration Burn Duration
0:5:42.9 0:40:295  0:00:12.4 0:05:126 028450 000385 031015  0:00:509
s pau a a —a
: T A T A T A
Second Stage
PLF Jettison Second Ignition Second Stage Second Stage
Second Stage t=00501.0 t = 0:50:50.0 Third Ignition Fourth Ignition
Ignition At = 71.4 nmi Orbit = 97 x 388 nmi t=1:25:00.0 t=1:56:40.0
t=0.04:37.7 Range = 309.9 ni 4l 98.1 deg Incination Orbit = 362 366 ami | Ortit = 329 x 2,042 nmi
43 m=G25mm  V=1657250% 21982 deg ncination | a1 98,2 deg Inination
Stage |- =247 8 nmi
Soparstion. 6.292.7 ts SECO-1 SEC0-2 SECO-3
1 =272.2 se¢ t=0:10:20.5 t=0:51.024 1=1:25:385
Alt = 60.2 nmi Orbit = 100 x 392 nmi Orbit = 367 x 376 nmi Orbit = 326 x 2,021 nmi
Range = 233.2 i at 98.1 deg Inclination at 98.2 deg Inclination at 98.2 deg Inclination
V=163196f/s spaoecmﬂ
Separation SECO-4
t=0:56:15.0 . t=157:309
1= 264.2 sec Orbit = 370 x 377 nimi Ortit = 1,285 X 5,581 nmi
56.7 nmi at 98.2 deg Inciination at 98.2 deg Inciination
Range = 212.1 nmi
V= 16,3097 s
Launch:
Flight Azimuth: 196.0 deg
§ < Jettison Three SRMs ) y
\“ =990 sec Spacecraft Mean Orbit at Separation
A At=17.0 nmi NN TS
Range = 14.4 nmi Semi-major Axis: 3,818.5 nmi
V=2610.7 tfs Eccentricity: 0.00126 deg
Inclination: 98.196 deg
Argument of Perigee: ~ 69.061 deg
Approvimate Values

<— Liftoff /W > 1.0
t=0.0sec
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http://upload.wikimedia.org/wikipedia/commons/f/fe/Atlantis_on_Shuttle_Carrier_Aircraft.jpg

Space Shuttle

EAAHNIKH AHMOKPATIA
Edviko kot Konodiotproko
Moavemotnue Adnvov

| Space Shuttle

Flightpath | a1 ‘Wain Engines

o 1 -- oY oy 1t
Ay T o aa 75
S Orbit Retrofire

¢ Fuel tank A ¢

i separation

: Entry

i

j{’ SREB

| separation

I

I

I

i Approach [

[

|

i

R&‘ Launch Landing

http://science.howstuffworks.com/space-shuttlel.htm
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http://upload.wikimedia.org/wikipedia/en/8/8f/Baikal_liftoff.jpg
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% Edviko kot Kanodiotproko

Mavemotnuoe Adnvov

Ariane 5

Proton
Ruz=zia

180 feet
55 meters)

Ariane 5
European
Space Agency
167 feet

51 meters)

A Class
[Soyuz-
Ru=s=sia

165 feet
50 meters)
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http://upload.wikimedia.org/wikipedia/commons/1/12/Soyuz_rocket_assembly.jpg
http://upload.wikimedia.org/wikipedia/commons/f/f5/Soyuz_rocket_engines.jpg

Evis o Kamodiororacs Other Launch Vehicles

Mavemotnuoe Adnvov



http://en.wikipedia.org/wiki/Image:Pslv_thm.jpg
http://en.wikipedia.org/wiki/Image:China_%28172%29.jpg

Saturn 5
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http://upload.wikimedia.org/wikipedia/commons/1/16/S-IC_engines_and_Von_Braun.jpg
http://upload.wikimedia.org/wikipedia/commons/9/96/Skylab_launch_on_Saturn_V.jpg

Y P P17 C MOTOR (SOLI00 13 300 NEWTONS THNUST
e | TOWER ETTSON MOTOR (SO0102 178 900 NPATONS THRUST

(O LAUNCH [SCAPL SYSTIM
1 LAUNCH ESCAPE MOTOR SOLIDE 667 D00 NENTONS THRUST

L0 COMMAND MODULE

379 LITHRS MONOMETHYLNYORAZINE (ALACTION CONTAOL SYSTIMS a
227 LITERS NITROGEN TETRQXOF (REACTION CONTROL SYSTEN Sy 12 CONTROL ENGINES {LIOUI0) 390 RPATONS THAUST EADH
508 UITERS MTROGEN TETROX J!: a | CONTROL ENCINES 1LIOUID) 445 NERTONS THRUST SADS

BO00 LITERS NYDRADINE UNSYMNET RICAL / > SERVICE WODULE
DIMETHYL XYDRADNE \J*"‘L— 1 ENGINE P 226 S LLO0U00 37 400 NEWTONS THAUST

- -
LURAR MODULE e 16 ATTITUDE CONTROL ENGIVES (LIOUIDS 445 NENTONS THRUST EACH
<

¢ NYROGEN TETROXIDE o
u \,,.’.‘,?n‘,,',,:"m-\, e SCENT ;:';,', 1 ASCENT ENGINE CLIGUIOT 15 200 NEWTONS TRRUST
1 DESCENT ENGANE (LIDWID) 6500 TD &6 700 NEWTOAS THRUST

IVASIABLE
NETRUMENT UNIT
il

s T1RD STAGE

500 LITERS NYDRAZNEUNSYMMNETRICAL DMETHYL HYDRAZDINE
LUNAR WDOULE ASCENT/OESCENT STALE

253 200 LITERS LIQWID NYDROE £ N *=——

2 3% LITERS LIDUID DXYEEN

85 LITERS NITROGEN TETROXION

AUNILLARY PROPULSION SYSTEW) ({111}
134 LITERS MONOMETHYLHYORAZING j

AUXILIARY PROPULSION SYSTEW) i ! ]
S RETROMOTORS (S0L10) 158 00 REWTONS THRUST EALM

TULLAGE NOTORS SSOLIDI VS 100 NEWTONS THRUST EACH

FULLAGE ENCINES (LI0U) 220 NIWTONS THAUST EACH

I 52 ENGINE (L0000 809 800 NEWTONS THRUST

1000 000 LITERS LIDUID HYDROGEN s

" SECONO STAGE

MIENETERS

331 000 LITERS LIQUID DXYGEN

S ULLAGE MOTOAS (SOLID) 197 000 NEWTONS THRUST EACH

SATENGINES (LIDUWD] BIS 500 NEWTONS THRUST EACH
LATER UPRATED 7O 1 027 000 NEWTONS

1300000 LITERS LIOUI0 OXYGEN ==

FIRSET STAGE

——

B0 700 LITERS B9 | IKERQOSENG ) =

-~ 8 RETAD MOTORS SOLIE 191 00 REWTONS THAUST

$ 51 ENGINES (LIOUID) 6 672 000 NEWTONS THRUSY EACH
LATER QPRATED TO £ 505 008 MEWTONS



http://en.wikipedia.org/w/index.php?title=Space_launch_vehicle&action=edit
http://en.wikipedia.org/wiki/VentureStar
http://en.wikipedia.org/wiki/Single_stage_to_orbit
http://en.wikipedia.org/wiki/Reusable_launch_vehicle
http://en.wikipedia.org/w/index.php?title=Metallic_thermal_protection_system&action=edit
http://en.wikipedia.org/wiki/Composite_material
http://en.wikipedia.org/wiki/Cryogen
http://en.wikipedia.org/wiki/Aerospike
http://en.wikipedia.org/wiki/Lifting_body
http://en.wikipedia.org/wiki/Aerodynamic
http://en.wikipedia.org/wiki/Skunk_works
http://en.wikipedia.org/wiki/Palmdale
http://en.wikipedia.org/wiki/Boeing
http://en.wikipedia.org/wiki/McDonnell_Douglas
http://en.wikipedia.org/wiki/Space_Shuttle
http://en.wikipedia.org/wiki/DC-XA
http://upload.wikimedia.org/wikipedia/en/b/b2/Saturn_v_schematic.jpg
http://en.wikipedia.org/wiki/Image:Ap6-68-HC-191.jpg
http://en.wikipedia.org/wiki/Image:As7-3-1545.jpg

EAAHNIK

. SLS =
' Eoeir Heavy Lift Launchers Block2  ©

Saturn V Cargo

SLS New NI

Long Block1 ~ Glenn
March 9

g

Falcon
Heavy

Energiya

; |
il

-

ol 1A Me g F 1 S : Tywam
USSR USA China USA USA USSR USA USA USA
57.8 m 70m 93 m 98.1m 9m 105m 110.6 m 1113 m 118 m
100t 63.8t 140t 95t

50+t 95t 140 t 130t 100+ t
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e cennemf@Ce X BFR Reusable Heavy Launcher
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BFR

FULL REUSE
150

140
130
120
110
100

90
106m
80

70

PAYLOAD MASS IN TONS

60

50

A

30

20

' p ad b A AEM M

9m F1 F9 b BFR
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- : Y '__ -? -
.. ol "" = A= .—"f" :
—‘-l E:#-' = 1 | e
|
SHANGHAI, 7:39 PM
FLIGHT TIME: 39 MINUTES - ;
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Ariane 6

42m

Ariane Aé2 (2 boosters)
4,5t -3t GTO / 7,0t SO
530t lift-off mass
800t thrust af lif-off

- Fairing
2Cm high
(14m cpticn for Aé2)

-Dual Lavunch Structure
Uscb'= diametar: 4,.5m Ariane A4 (4 boosters)
10,5t— 12t GTO / 20t LEO
8,51 Moon transfer
8601 hit-off mass

1500t thrust at lift-off

Upper Stage “ULPM”

‘ 30t LOX-LH2

Vincl re-Ignitable englne
18t / 13t thrust

Common booster with VEGA-C
35 per year

Ab4 ﬁ%’ Q AG2

Lower Stage “LLPM™
1501 LOX-LH2

2/4 solid rocket boosters “ESR"
142t prepellant — single secment
350t thrust

Vulcain 2.1 engine
1371 thrusi

VEGA-C
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Ariane 6

~ 53

ARIANE 6 Hag})&lf
m
Hauteur ARIANE 5
m
CHARGE UTILE
CHARGE UTILE Ariane 64
enorbite enorbite géostationnaire "
geostationnaire aumoins 10.5 tonnes
10.3tommes ou ou 2fois 4.5 toanes
2fois 5tonnes Ariane 62
- e | enorbite basse:
DEUNIEME |~ Fmels 4,5 (onnes
ETAGE
moteur HM-78 DEUXIEME A
non-réallumadle ETAGE
esa
Ariane 64 ™
o et 62
- ——— motew Vind
BOOSTERS [ h ) réatumable
2boosters ——
apoudre
de 240t
en acer == —
y | BOOSTERS
1‘ | F Ariane 64
4 boosters
- - | apowdre de es a
Ry 120 tencarbone
‘ Diametre :
54m Ariane 62
2 boosters
dpoudrede | Diametre
120 ten carbone 46m
- L3
= = <
— — Az -1:‘
o w PREMIERETAGE
¢ Ariane 5, 64 et 62
4 G moteur Vulcainll

ARIANE 5
= 160 millions €

Sources B, Arknespace, Euro Consult

ARIANE 64
® 115 millions €

PRIX ESTIME D'UN LANCEMENT

ARIANE 62
= 70 millions €



US ROCKETS IN THE
FALCON HEAVY = RACE TO EXPLORE SPACE

The world’s most Pay load ‘ Mj}nszlm Due: 2020s
powerful rocket fairing S R el ms

e Tourism  Dye: 2018

~Second Stage =N G
Height: 70 meters (2206 feet) . & gmm"
£l ars
Stages: Two | 8 ' Due: 2019
Boosters: Two ' ; A N
_ ASpacekFacon9rooeetialesafion |\
Re-usable Cores: Three bl Cape CanaveralinFloridaon May 1 |
Engines: 27 R | Inter Stage | S
Total width: 12.2m el D20 |
. 2 TR Due: 2019 =
Mass: 1420,788kg $ LEI ‘@y L. o ue AN g
Total thrust at lift-off: 22,819 L ot Iz nm AE O & @
kilonewtons - £ % ‘ 3
EIR | s | |4 (A a
. =
EATESD i~ return to — AR .
®To Low Earth Orbit: 63,800kg Farth 'L\ AT g RN
®To Mars: 16,800kg =\ 2 5 =
o Will allow SpaceX to enter the c g 1 =
new satellite launch markets | 1oy E >
| b SFirst Stage | ;| -—
L E i
4 ' - WA

Next Vulcan Falcon ~ New Gle Space Interplanetary

— Landing Generation  Heavy Heavy (Blue l‘l Launch  Transport

legs Launcher (ULA) (SpaceX)  Origin) System  System
(Maker: Orbital (SLS) (SpaceX)

ATK) (NASA)

Firet navload SnaceX founder Elon Musk’s Tesla Roadster bound for Mars orhit Sources: Aviation Week, Space.com, NASA, wire agencies; © GRAPHIC NEWS




Blue Origin ‘New Glenn’ 3-STAGE

2-STAGE

7-M FAIRING

Poow Ghov e than twvce

1o o wvy & moter

THIRD STAGE

SECOND STAGE Pind stage

Powered by 3 "egnitabe 85 40 the
wecond Mage 5 optynirod for

0D MONS W the vRCuum™ of space.

- l BLUE'ORIGIN‘ Ii

- l......;

St
£

(

w Ge f 13 metr

PERFORMANCE
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[ s msenes — SOyuz Launcher — Failure (2018)
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https://www.youtube.com/watch?v=5boabwAKO0Sc&t=141s
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b Bniwesess Space Shuttle Columbia Accident
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https://www.youtube.com/watch?v=dNdDpc8HsaY&t=326s
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{0 miwamimes  Soyuz Docking with the ISS

VEETEN

https://www.youtube.com/watch?v=yW-0WM1V;IQ
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