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The method allows the designer to specify also a minimum probability of satisfaction of the 
constraints considered in robust optimisation studies. 

These methods were advanced by UCRAN (see Figure 36) to conduct the robust optimisation 
studies required in the Preliminary Multidisciplinary Power Plant Design test case (S2P1, also see 
3.6.1).  Specific requirements were the ability to handle Gaussian and Triangular distributions, 
modelling the uncertainty associated with the computation of specific simulation models, and 
efficiently propagating the uncertainty in workflows to estimate the probabilistic behaviour of 
particular design parameters. 

 
Figure 36: Uncertainty Propagation Method for Robust Optimisation studies 
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3.5.3 Thermal achievements 
The Global Thermal Aircraft (GTA) model [R92] is a novel representation of thermal behaviour at 
overall aircraft architecture level and provides a key enabler for a more robust specification 
process and improved design monitoring.  This contributes to avoid any late rework of aircraft 
components, equipment or engines by anticipating thermal concerns early on in the concept and 
development phases, and thus optimizing the thermal design as a whole. 

 
Figure 50: Global Thermal Aircraft (GTA) model 

The overall aircraft design lead-time is improved by the better management of the different 
equipment simulation deliveries, by an integrated quality management, and also as new 
automated compact modelling capabilities are developed. 

Architects and Experts are now supported in their trade-off activities and decisions.  By 
practicing the new simulation processes, they will be able to adapt, stress, and challenge the 
planning of the simulation tasks according to their targets and through the validated fitness-for-
purpose of the thermal models. 

Quantified examples have demonstrated that thermal specification conservatism for electronics 
equipment can be reduced by 10oC for a hot sizing case, and by 15oC for MTBF.  In the near 
future, it is expected that a more comprehensive decrease and control of the Thermal risks can 
be realised thanks to both the modelling & simulation advances and the collaboration 
capabilities from CRESCENDO. 

 

  




















































































