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Objective:

Work packages for

Thermal Validation & Design

« Validate an a/c desigh methodology and tools for optimisation of the All /
More Electric A/IC (AEA/ MEA)

* Integration at a/c level of electrical & thermal technologies

« WPS1.1.4 Thermal Modelling
« WP S4

WP 54.1
WP 54.2
WP 54.3
WP $4.4
WP $4.5

Thermal Validation
Thermal Bench Definition
Thermal Tests Definition
Thermal Bench Manufacturing
Thermal Bench Integration
Thermal Tests
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Thermal Model Generation Tool

a5 Thermal Model Generation Toal

= | [
—
Select stl file | Select Logfile |
© stlinm @ stlinmm | [T Compute View Fastors for Long WWave Radition |
Bounding Box:
- B " View Factors for Uncbstructed Views
- - " View Factors for Obstructed Views
Grid
~ Equidistant grid - Number of points x For Obstructed Views
[ Bt e S e ) o " Self-Obstructing Surfaces Do Not Exist
" User defined grid (in m. use ) z " Self-Obstructing Surfaces Do Exist
Name of heat source Pasition Dimension Select = folder contsining cbstructing objects/surfaces
*
Fluid Cooling 7 | Selest Folder
C witot O Wiith z
Select from stl file Creste new
and add rectangular st file
Name of hole Area =R
£ Limiting Area of Single Facet After Meshing
Type and Direction Domain Indexx Indexy Indexz Domain2
- 'j '— '— ,— '— ,— Limiting Length of Sides of Facet After Meshing
Add hole Cancel

- -

i

srssanans

This d h f P he Cl Sky Eco-D ITD d shall = CleOn Skg
is document is the property of one or more Parties to the Clean Sky Eco-Design consortium and shall not —
he dictributed ar renrodiiced withoint their formal annroval % Fraun hOfer



= Metallic
Composite Cockpit Metallic Cabin .~ empennage

.‘ﬂ' %
3 .y
SMER

=T
K

DASSAULT =

= Fraunhofer o ]

o

= ~-ur- C - ]
= |
- |

— e \ B Simulation

= P T~ \ (ATU)

9D

Aircraft Calorimeter Central Cooling Unit Cocoon Ventilation Clean Sky

This document is the propt' of ne or Ptle ot.h Iea kchlnIT consortium and shall not % Fraunhofer 4

=




rmance assessment of Fraunhofer Thermal

Models and CFD

Fraunhofer Thermal Model CFD
Time
Computation Time: 0.5 h on laptop > 2 days on cluster of 48 cores
Time for model setup: 2 h Time for model setup: 1.5 days
Time for post processing: 1 h Time for post processing: 0.5 days
Accuracy
Steady state deviation0... 5 K | Steady state deviation: n/a as not converged
Considered effects
Transient outer surface temperature Constant temperature boundary conditions
Transient heating power of equipment
Transient air supply rate / temperature
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Precise methodology for Config Management and
Reproducible Test Reports was intradiiced
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Simulation measuring Simulation with corrected air Measurement
defect* flow
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* Compare and analyze differences between simulation and measurements

* Find flaws in the measurement setup

* Assure understanding of the Indoor climate drivers = comprised in the model
* Indirect determination of not measureable parameters (leakages, thermal bridges)

* Identify and quantify leakages

* Inter and extrapolate the effect of different equipment behaviors
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Exploitation / Next Steps

* Development of the “Indoor Environment Simulation Suite” based on
the Thermal Model Generation Tool within Clean Sky 2 LPA/Airframe

* Additional Features:
* Improved Jet Models = Ph.D.
* Phase Change and humidity distribution
* Agent distribution 9 cs2 LPA 2.2.3.1 Halon Replacement
* Air Quality
*  Provision of Interface to the Human Thermal Model
* Certification as approved mean for simulation based system validation
e Clean Sky enabled Fraunhofer for future National and European research projects

* Several commercial contracts were concluded = Relijable
* Industry partners shifted our focus to be more: > Reprod ucible
= Relevant A
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Thank you for your attention

* To the Audience
 To the European Commission and the JU-Team
 And to all the Clean Sky Programme Partners
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