ECSS-E-ST-31C
15 November 2008
[image: image1.png]


ECSS-E-ST-31C

15 November 2008


Annex A  (normative)
TCS mathematical model specification - DRD

A.1 DRD identification

A.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-31, requirement 4.5.2.1d.

A.1.2 Purpose and objective

The TCS mathematical model specification specifies requirements for development and delivery of mathematical models to be used for thermal analysis.

A.2 Expected response

A.2.1 Scope and content

<1> Introduction

a. The TCS mathematical model specification shall contain a description of the purpose, objective, content and the reason prompting its preparation.

NOTE  For example:

· This document specifies the requirements for the delivery of subassembly mathematical models to the system authority to be used for system analysis.

· This document specifies requirements for reduced thermal mathematical models to be delivered by sub-contractors and unit suppliers. The models are introduced in the global mathematical model of the spacecraft in order to calculate satellite thermal performance at system level.

b. Any open issue, assumption and constraint relevant to this document shall be stated and described.

<2> Applicable and reference documents

c. The TCS mathematical model specification shall list the applicable and reference documents in support to the generation of the document.

<3> Definitions and abbreviations

d. The TCS mathematical model specification shall list the applicable directory or glossary and the meaning of specific terms or abbreviations utilized in this document.

<4> Definition of subassemblies, interfaces and nodal breakdown

e. The TCS mathematical model specification shall specify the subassemblies, for which mathematical models are required.

f. The TCS mathematical model specification shall define conductive, convective and radiative interface nodes and their characteristics.

<5> Node number and node identification

g. The maximum number of nodes for a subassembly model shall be given.

h. A method of identification and numbering of nodes shall be presented.

NOTE  For example: Each node is identified by 5 digits with the following meaning:

· X indicates the type of hardware, i.e. 1 for MLI, 2 for primary structure, 3 for secondary structure, etc.

· Y indicates the subassembly or the external element, to which the node belongs;

· ZZZ indicates the sequence of nodes in the mathematical model.

<6> Modelling rules

i.  The model hierarchy shall be described.

NOTE  For example: Level 1 satellite, level 2 subsystem, level 3 assembly, level 4 units

j. The document shall describe the applied modelling rules for thermal items 

NOTE  For example: Dissipative items (e.g. number of nodes), MLI, thermal protection, fluid piping, and heat pipes.

k. Control algorithms for thermal components shall be described.
NOTE  1
For example, delivery of thermal data necessary to simulate the deported items in the System TMM.

NOTE  2
Example of such thermal components are thermostats, heater, pumps, and coolers.

<7> Software tools

l. The software tools to be used for development of the mathematical models shall be described.

NOTE  1
The software to be used for the preparation and delivery of GMM's should be ESARAD or THERMICA.

NOTE  2
The software to be used for the preparation and delivery of TMM's should be ESATAN.

<8> Test cases

m. The thermal mathematical model shall be delivered together with the definition and results of representative test cases.

A.2.2 Special remarks

None.
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