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From ad-hoc 
reuse

Market Awareness
• Upfront knowledge of 

stakeholder requirements for 
reused variants increases the 
ability to plan ahead and 
account for system design 
flexibility

Strategic flexibility
• To account for different 

motherships, missions 
and carriers

• To account for varying 
payload combinations

• To account for new 
technologies

R i l i

Planning for…

Modular sandwich framework 
box design. 

• Scaling of system/structure

Requirements ontologies
• Reusing requirements 

knowledge shortens the early 
phases requirements 
engineering process

• Avoids missing requirements

• Scaling of system/structure 
works best when instruments 
are scaled (geometry-wise) 
with structure in the same 
proportion, due to limited 
number of mounting points.

Scalable  and upgradeable 
avionics

• Communication with 
mothership  via S-band or 
UHF (to scale transmitted 
datarates)

• Scalable  and upgradeable 

Multiple landing concepts 
based on impact velocity
Passive landing with no add

…engineering …

1. 2.

power subsystems based 
on lifetime requirements

• OBC interfaces  and 
capabilities flexible to adopt 
to changing payloads

• Passive landing with no add-
on structural elements

• Crushable landing shell
• Impact energy reduction (to 

avoid bouncing back)
• Legged landing (precision 

landing)

Modular structural-thermal design solutions
1. Scenario-specific thermal boundary conditions 

as input
 

3.4.

Model based systems engineering
E h i t i t d i d l

as input
2. Modular structural sub-unit design concepts 

(joints, interfaces, etc.) based on a database, 
that contains rating factors for thermal-
mechanical properties of different design 
solutions 

3. Thermal and mechanical system properties’ 
analysis and prediction based on a modular 
approach

4. Output for more sophisticated preliminary 
structural and thermal model (Phase A), which 

… and managing reuse

• Each variant is stored in a model 
database

• Facilitates reuse of design and 
analysis information

• Shortens design duration

To strategic
The small asteroid lander 

product family

supports system level decisions. (CarboTherm-
Project)

To strategic
reuse

product family
Variant management

• To strategically manage the 
development of time-wise offset systems

• Allows flow of knowledge (e.g. of  bug-
fixes and  technical solutions) among 
systems in different lifecycles

• Important to manage and maintain the 
core platform not only the variants


