This is a free page sample. Access the full version online.

ish dard
@ NSAI |y

Standards

Space engineering - Thermal control general
requirements

© CEN 2014 No copying without NSAI permission except as permitted by copyright law.




This is a free page sample. Access the full version online.

I.S. EN 16603-31:2014

Incorporating amendments/corrigenda/National Annexes issued since publication:

The National Standards Authority of Ireland (NSAI) produces the following categories of formal documents:

1.S. xxx: Irish Standard — national specification based on the consensus of an expert panel and subject to public consultation.
S.R. xxx: Standard Recommendation — recommendation based on the consensus of an expert panel and subject to public consultation.

SWIFT xxx: A rapidly developed recommendatory document based on the consensus of the participants of an NSAl workshop.

This document replaces/revises/consolidates the NSAl adoption of the document(s) indicated on the
CEN/CENELEC cover/Foreword and the following National document(s):

NOTE: The date of any NSAI previous adoption may not match the date of its original CEN/CENELEC
document.

This document is based on: Published:
EN 16603-31:2014 2014-09-24
This document was published ICS number:
under the authority of the NSAI
and comes into effect on: 49.140
2014-10-11
NOTE: If blank see CEN/CENELEC cover page

NSAI T +353 1807 3800 Sales:

1 Swift Square, F+353 1807 3838 T+35318576730
Northwood, Santry E standards@nsai.ie F +353 18576729
Dublin 9 W NSALie W standards.ie

Udaras um Chaighdedin NdisiGinta na hEireann




This is a free i)age sEaﬁpIe. ccess the full version online.

16603-31:2014

EUROPEAN STANDARD EN 16603-31
NORME EUROPEENNE

EUROPAISCHE NORM September 2014

ICS 49.140 Supersedes EN 14607-1:2004

English version

Space engineering - Thermal control general requirements

Ingénierie spatiale - Controle thermique, exigences Raumfahrttechnik - Thermalkontrolle, allgemeine
générales Andorderungen

This European Standard was approved by CEN on 1 March 2014.

CEN and CENELEC members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning
such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN and CENELEC
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN and CENELEC member into its own language and notified to the CEN-CENELEC Management Centre
has the same status as the official versions.

CEN and CENELEC members are the national standards bodies and national electrotechnical committees of Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.

CENELEC

CEN-CENELEC Management Centre:
Avenue Marnix 17, B-1000 Brussels

© 2014 CEN/CENELEC All rights of exploitation in any form and by any means reserved Ref. No. EN 16603-31:2014 E
worldwide for CEN national Members and for CENELEC
Members.



This is a free i)age sEarr‘lane. Access the full version online.

16603-31:201
EN 16603-31:2014 (E)

Table of contents

o1 =TT o 5
LIRS T o T 6
2 Normative references.........cccccrnrrnnrrrnns i ————— 7
3 Terms, definitions and abbreviated terms...........coom e, 8
3.1 Terms from other standards..............oo 8
3.2 Terms specific to the present standard ...........ccccccooiiiiiiiii e, 8
3.3 ADDreVvIiated tEIMS. ......oiiiiiiiiiiiieeeeeeeeee e 19
4 REQUITEMENES.....cc. i iiiiieiii e s rrie s e s e s e s s en s s e s e nn s s s s s nnss s e rsnnsssssrnnnssssssnnnsnnsnnns 21
4.1 1] T 21
411 GENEIAL ... 21
4.1.2 Ground and pre-launch ... 21
4.1.3 LauncCh @nd @SCENL........uu e 21
414 Planetary orbital phases..........cccoooiiiiiiiiii e, 22
4.1.5 Interplanetary phases..........oooiiiiiiii e 22
4.1.6 Planetary natural environment ... 22
4.1.7 Docking, docked and separation phases..........ccccccceeiiiiiiiiiiiiiieee e, 22
41.8 Descent, entry and 1anding............ccooo 23
419 POSt-1anding PRASES. ... ... 23
4.2 Y o Ty g F= T o 23
421 GENEIAL ... 23
422 High temperature range ......... ... 24
4.2.3 Cryogenic temperature range..........couuvueeeiieeeiiiiiccee e 24
4.2.4 [T [T 0] g =1 11 PP 25
4.3 Requirements towards other subsystems ..............uuuuiii 25
4.3.1 L= 0 1= = | PP 25
4.3.2 MeChaniCal............. e 25
4.3.3 EIECHCAl ... e 26
434 ADCS . ..ottt ————————————————————————————————————————————————————————_, 26
4.3.5 11 L2 27




4.3.6
43.7
43.8
4.3.9
4.4
4.4.1
4.4.2
4.4.3
4.4.4
445
4.4.6
4.4.7
4.4.8
4.4.9
4.4.10
4.4.11
4.4.12
4.4.13
4.5
4.5.1
452
453
4.6
4.6.1
4.6.2
46.3
4.6.4
4.6.5
4.6.6
46.7
46.8
4.6.9
4.7
4.8
4.9
4.9.1
4.9.2

This is a free i)age sEarr‘lane. ccess the full version online.

Access
16603-31:201
EN 16603-31:2014 (E)

OBDH and S/W .. .. 27
LAUNCRET .. 27
GO .. 28
B LS s 28
1= (o | o IO UPPPPRTPIN 28
GENEIAL ... 28
Budget alloCation ... 29
Parts, materials and processes (PMP) ... 29
EEE COMPONENLES ..covviiiiieeeeeeeee et e e e eanees 29
LM e 29
Predictability and testability ............cccooo 29
FIEXIDIIEY .. e e e 29
Integration and accessibility ..........ccooiiiiiii i 29
REHADIITY ...t e e e e e e e e e e e e e e e e e e e e e ns 30
Interchangeability ...............eeeeueee 30
Y =T (= = o 30
SaAfElY . 30
AVAIBDIIIEY L. 30
VErifiCAtION ... et aanaanae 30
OVEIVIEBW ...ttt e et e eaenennnnes 30
Verification requirements specific to TCS.......cccooii i, 30
Thermal balance test (TBT)......cuuiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeenees 32
Production and manufacturing ................ueuiuiiiiiiiieiiiiiiiiiieeneeeeeeneees 34
PrOCUIEMENT ... e e et e e e e e e e eeaeees 34
ManufaCturing PrOCESS ... ... 35
Quality ManagemMeNt ...........coiiiiiiieiiii e 35
Cleanliness and Contamination............cccocooiriiiiiii e, 35
11 (=T0 =1 (0] o 36
Identification and Marking ..........ccoooiiiiiiiiicie e 36
Packaging, handling, transportation .............ccccccoviiiiii e, 36
StOMAGE ..o 36
=T 0 = 1| PP UUPPPPPPPPRIN 36
IN-SErVICE rEQUINEMENTS ... .o e e e 36
oo [T A= ET=T U = Lo = 37
[T YT = T )L 37
GENEIAL ... 37
HardWare ... e 37




This is a free i)age sEarr‘lane. Access the full version online.

16603-31:201
EN 16603-31:2014 (E)

493 [ TeYo1 U] aT=1 01 ¢=1 ([0 o FEUE TR
494 Mathematical MOAEIS ..... oo

5 Document requirements definitions (DRD) liSt...........ccuummmmmmmmmmmmmmmnennnnnnnnnnees

Bibliography.........o s e

Figures

Figure 3-1: Temperature definitions for thermal control system (TCS)........cccccceeeiiiiiiinnn.

Figure 3-2: Temperature definitions for unit thermal design.............cccccooiiii,

Figure 4-1: Product exchange between the system, TCS and the supplier or

00 E= T a1V £=Te (U] (=) RS

Tables

Table 5-1: ECSS-E-ST-31 DRD ISt ......ccccuiiiieiiiiieeeieee e

Table G-1 : Definitions and requirements for the cryogenic temperature range used in

ThiS StANAAId ... oo e e

Table H-1 : Definitions and requirements for the high temperature range used in this

] =1 810 F= 1o INUT PR




This is a free i)age sEarr‘lane. ccess the full version online.

Access
16603-31:201
EN 16603-31:2014 (E)

Foreword

This document (EN 16603-31:2014) has been prepared by Technical Committee
CEN/CLC/TC 5 “Space”, the secretariat of which is held by DIN.

This standard (EN 16603-31:2014) originates from ECSS-E-ST-31C.

This European Standard shall be given the status of a national standard, either
by publication of an identical text or by endorsement, at the latest by March
2015, and conflicting national standards shall be withdrawn at the latest by
March 2015.

Attention is drawn to the possibility that some of the elements of this document
may be the subject of patent rights. CEN [and/or CENELEC] shall not be held
responsible for identifying any or all such patent rights.

This document supersedes EN 14607-1:2004.

This document has been prepared under a mandate given to CEN by the
European Commission and the European Free Trade Association.

This document has been developed to cover specifically space systems and has
therefore precedence over any EN covering the same scope but with a wider
domain of applicability (e.g. : aerospace).

According to the CEN-CENELEC Internal Regulations, the national standards
organizations of the following countries are bound to implement this European
Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.
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1
Scope

ECSS-E-ST-31 defines requirements for the discipline of thermal engineering.

This Standard defines the requirements for the definition, analysis, design,
manufacture, verification and in-service operation of thermal control
subsystems of spacecraft and other space products.

For this Standard, the complete temperature scale is divided into three ranges:

. Cryogenic temperature range
. Conventional temperature range
. High temperature range.

The requirements of this Standard are applicable to the complete temperature
scale. However, where applicable, requirements are stated to be applicable only
for the cryogenic or high temperature range. References to these specific
requirements have been summarized in Annex G and Annex H.

This standard is applicable to all flight hardware of space projects, including
spacecraft and launchers.

This standard may be tailored for the specific characteristic and constrains of a
space project in conformance with ECSS-S-ST-00.
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