DIN EN 16603-35-01:2014-11 (E)

Space engineering - Liquid and electric propulsion for spacecraft; English version
EN 16603-35-01:2014

Contents

o1 = 1o o 5
oo 11 e o ) o P 6
IS T o T PP 7
2 Normative referenCes...... ..o s rse e s e e s s e renm s e renmnnnenes 8
3 Terms, definitions and abbreviated terms.........cccceiieiieiiirii e, 9
3.1 Terms from other standardS............oooeiiiiiiiiiiiiiiii e 9
3.2 Abbreviated termMS. .. ..o e 9

4 Liquid propulsion systems for spacecraft ..., 10
g T O V=T 10
S U o Ve 1T - R 10
4.2.1 3= o] o PSR 10

S S U1 0T 1o o 1 S 11

G T 0] o 1 = | (=P PP 11
4.3.1  ACCEIEIAtIONS ....uiiiiiiiiceeee e 11

4.3.2 Pressure vessels and pressurized components ...........cccceevveiiiiieeeeiiineeees 12

4.3.3 Induced and environmental temperatures ............ccccoeveiiiiiiiiiiie e 12

4.3.4  Thermal fIUXES ...ccooe et 12

4.3.5 Thruster plume effects .......ccoooiiiiiiiiiiii e, 12

N |01 (=Y o =T R 12
A5 DESIGN .. 13
4.5.1 7= 1= = | PP 13

4.5.2  SeIECHON ..o 14

4.5.3  SIZING ittt ettt 15

4.5.4  Design development ... 16

455 Contamination.........coooiiiiiiiiiii e 17

T B T S T I = 11 o1 Vo 17

4.5.7  RIiSK Of @XPIOSION ....ccoiiiiiiieii e 18

458 Components guidelines............cooooiiiiiiiiii e 18

T B ol {1 (= TSP PSUUR 20

Page



4510  PreSSUIMNE VESSEIS. ... e e 20

4.5.11 Propellant tanks .........cooooiiiiiiiii e 20
4.512 BIOW-AOWN ratio ...ccooeiiiiiiiiieeiee e 22
4.5.13 Flow calibration ... 22
4514 TRIUSEEIS. ..ottt 22
4.5.15 Thrust-vector control (TVC).......cooiiiiiiiiiiee e 23
4.5.16 PyroteChniC deviCes ... 24
4.5.17 MasS iMDaAlaNCEe ......cooiiie s 24
4.5.18 Monitoring and failure detection ..., 24
4.5.19 Ground support equipment (GSE)........ccccoiiiiiiiiiiiii e, 24

Y 4= o= 110 o 25
4.6.1  GENEIAl..ccc i 25

4.6.2 Verification by @analysiS..........ccooiiiiiiiiiii i 26

4.6.3  Verification DY t€St......cooiiiiiiiiiiiiiiiiie 28
4.6.4 Data exchange for models ..........ooooviiiiiiiiiiiiiiiiiiiiiiiiieeieeeee e 33

A O U= [ = 1o (o] R 33
471 Rel@DIlity ..ooooeeeiiiiiiiiiiiiiiiieeeeee e —————————————— 33
4.7.2  Production and manufacturing proCess ............ceevveiiiiiiiiiiiiiiiieeeeiiieeeeeeeee 33

4.8 Operation and diSPOSal...........ccoeiiiiiiiiiiii i 33
R Tt B € 1= =T | S 33
4.8.2  Operations 0N groUNd ...........cooeiiiiiiiiiiiiiiiiiieiiiiieeeiee ettt 34

4.8.3 Tank operation........cccceeuiiiiiiii e 34

4.8.4  DiISPOSAl...cccieiiiiieiiii e 34

4.9  Supporting dOCUMENTS ...t e e e e e e e e e e eana s 35
5 Electric propulsion systems for spacecraft............ccooooiiiiiiiiiiiiiniinssnsnnnes 36
ST B © 1YY o o PSPPI 36
ST U o (o] o = R 37
521 MiSSION...cciiieeeeeeeeeee e 37

522 FUNCHON oo 37

523  PerformancCe ... 37

5.3 CONSIrAINTS ..ottt e aaaaaaannanana 38
531 GeNEIAl..ccooi e 38

5.3.2  Thermal flUXeS ....ccoooeeeiiieieeeeee e 38

5.3.3 Thruster plume effects ... 39

5.3.4  High frequency current [00PS .........coooiiiiiiiiicii i 39

5.3.5  Electromagnetic compatibility ............cooommiiiiiiiiii e 39

5.3.6  Spacecraft charging ..o 39



oI N [ 0111 o = (o1 1 FU T TR TP OTRPRP 40

5.4.1 Interface with the spacecraft ............ccooooiiiiiiiiiiiie 40

5.4.2 Interface with the powerbus .............c 40

LR TN I 1= [ | o PP 41

551 GeNEral..cccooececeeeeeee e 41

552  SeleCtion ... 42

5.5.3  SIZING oo 43

5.5.4 Design development ... ... 44

55,5  Contamination........ccooooiiiiiiiiii 44

55.6  Propellant proteCtion ..........coooiiueiiii oo 45

557 Components QUIAEIINES...........ouuuiiiiiiiiiiece e 45

5.5.8  Propellant management assembly ... 45

5.5.9  PresSsuUre VESSEIS........o oo 46

55,10 Propellant tanks ........ccooiiiiiiiiiiii i 47

5511 BIOW-AOWN ratio ..ccooeeeeeeieeeeeeeeee e 47

5.5.12  TRIUSTEIS ... 47

5.5.13  Thrust-vector CONtrol ..o 50

5.5.14 Power supply, control and processing subsystem .............cccccvvieeeiiiieniinn, 50

5.5.15  Electrical deSign .......ccoooiiiiiiieeeeeee e 51

5.5.16  PyrotechniC deVIiCES .......ccooieiiiii i 52

5.5.17 Monitoring and failure detection .............cccoooiiiiiici 52

5.5.18 Ground support equipment (GSE)...........eiiiiiiiiiiii e 53

5.6 VerifiCatioN. ..o eaee 53

5.6.1  GeNEIAl..cccc e, 53

5.6.2  Verification by analysis...........cceiiiiiiiiiiiiiii e 54

5.6.3  Verification by test..........oooo 55

5.6.4 Dataexchange formodels .........cc.ooooiiiiiiiiii e 57

5.7  QUAlILY FACIOIS...ceiiiiiiiiiiieee s 57

571 Reliability ..ccooeeeieeeeeee 57

5.7.2  Production and manufacturing ............cccueeiiiiiiiiiiiie e 57

5.8 Operation and diSPOSal..........cuuuiiiiiiiiic e 57

5.9  Supporting dOCUMENES ........ccoiiiiiiiieeee e 58

Bibliography......... i 59
Tables

Table 4-1: Component failure MOdes............coooe i 18



		2024-05-08T04:57:12+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




