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Foreword

This document EN 14092:2002 has been prepared by CMC.

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 August 2002, and conflicting national standards shall
be withdrawn at the latest by August 2002.

It is based on a previous version1) originally prepared by the ECSS Working Group on ECSS-E-10-04
Space Environment Standard, reviewed by the ECSS Technical Panel and approved by the ECSS
Steering Board. The European Cooperation for Space Standardization (ECSS) is a cooperative effort of
the European Space Agency, National Space Agencies and European industry associations for the
purpose of developing and maintaining common standards.

This standard is one of the series of space standards intended to be applied together for the
management, engineering and product assurance in space projects and applications.

Requirements in this standard are defined in terms of what shall be accomplished, rather than in terms
of how to organize and perform the necessary work. This allows existing organizational structures and
methods to be applied where they are effective, and for the structures and methods to evolve as
necessary without rewriting the standards.

The formulation of this standard takes into account the existing ISO 9000 family of documents.

Annexes A, B, C, D, E, F, G, H and I are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

                                                 
1) ECSS-E-10-04
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Introduction

This European Standard is intended to assist in the consistent application of space environment
engineering to space products through specification of required or recommended methods, data and
models to the problem of ensuring best performance, problem-avoidance or survivability of a product in
the space environment.

The space environment can cause severe problems for space systems. Proper assessment of the
potential effects is performed in the early phases of a mission when consideration is given to e.g. orbit
selection, mass budget, thermal protection, and component selection policy. As the design of a space
system is developed, further engineering iteration is normally necessary with more detailed analysis.

In this European Standard, each component of the space environment is treated separately, although
synergies and cross-linking of models are specified. Extensive informative annexes are provided as
explanatory background information associated with each clause.
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1 Scope

This European Standard applies to all product types which exist or operate in space and defines the
natural environment for all space regimes. It also defines general models and rules for determining the
local induced environment.

Project-specific or project-class-specific acceptance criteria, analysis methods or procedures are not
defined.

The natural space environment of a given item is that set of environmental conditions defined by the
external physical world for the given mission (e.g. atmosphere, meteoroids and energetic particle
radiation). The induced space environment is that set of environmental conditions created or modified by
the presence or operation of the item and its mission (e.g. contamination, secondary radiations and
spacecraft charging). The space environment also contains elements which are induced by the
execution of other space activities (e.g. debris and contamination).

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text, and the publications are
listed hereafter. For dated references, subsequent amendments to or revisions of any of these
publications apply to this European Standard only when incorporated in it by amendment or revision. For
undated references the latest edition of the publication referred to applies (including amendments).

EN 13701, Space systems - Glossary of terms.

ECSS-E-10, Space engineering — System engineering.

ECSS-E-30 Part 1, Space engineering — Thermal control.

ECSS-Q-70-01:—2), Space product assurance — Cleanliness and contamination control.

Normative references for the specific components of the space environment are provided in the
respective component clauses.

NOTE Informative references for the specific components of the space environment are provided in the
respective component clauses.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 13701 and the
following apply.

3.1.1
Ap, Kp indices
geomagnetic activity indices to describe fluctuations of the geomagnetic field

NOTE Values of Ap range from 0 to 400 and they are expressed in units of 2 nT (nanotesla). Kp is
essentially the logarithm of Ap.

                                                 
2) To be published.
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3.1.2
absorbed dose
energy absorbed locally per unit mass as a result of radiation exposure which is transferred through
ionization and excitation

NOTE A portion of the energy absorption can result in damage to the lattice structure of solids through
displacement of atoms, and this is now commonly referred to as Non-Ionizing Energy Loss (NIEL).

3.1.3
accommodation coefficient
measure for the amount of energy transfer between a molecule and a surface

3.1.4
albedo
fraction of sunlight which is reflected off a planet

3.1.5
bremsstrahlung
high-energy electromagnetic radiation in the X-� energy range emitted by charged particles slowing
down by scattering off atomic nuclei

NOTE The primary particle is ultimately absorbed while the bremsstrahlung can be highly penetrating. In
space, the most common source of bremsstrahlung is electron scattering.

3.1.6
contaminant
foreign (or unwanted) molecular or particulate matter that can affect or degrade the performance of any
component when being in line of sight with that component or when residing onto that component

3.1.7
contaminant environment
molecular and particulate environment in the vicinity of and created by the presence of a spacecraft

3.1.8
current
often used in the discussion of radiation transport to refer to the rate of transport of particles through a
boundary

NOTE In contrast to flux, current is dependent on the direction in which the particle crosses the boundary
(it is a vector integral). An isotropic omnidirectional flux, f, incident on a plane gives rise to a current of ¼f normally
in each direction across the plane.

3.1.9
direct flux
free stream or outgassing molecules that directly impinge onto a critical surface, i.e. without prior
collisions with other gas species or any other surface

3.1.10
distribution function f(x,v)
function describing the particle density of a plasma in 6-D space made up of the three spatial vectors
and the three velocity vectors, with units s3 m-6

NOTE For distributions that are spatially uniform and isotropic, it is often quoted as f(v), a function
of scalar velocity, with units s m-4, or f(E) a function of energy, with units J-1 m-3. This can be converted to flux
as follows:

 

or
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