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InDesA PANDORA T | nDes A0os Virtual Conc

INTEGRATED DESIGN ANALYSIS

PANDORA
| n D e ¥iAaualsThermal Management Vehicle

Designed to demonstrate thermal simulation
techniques with options for different thermal
management technologies.

~ ) 4= A ICE Powertrain
A Electrified Powertrain (BEV)
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InDesA Flow and Thermal Simulation - Streamlines

INTEGRATED DESIGN ANALYSIS

Seamless simulation

(vs. stepwise, which is state of the art)
A cruising at high speed

A braking to vehicle stop
A Keyoff

A Cooling fan on/off

Unlike wind tunnel testing
realistic inertia behavior
Deceleration from 200 kph to 0 kph in 10 seconds of air is capturedvhen
vehicle comes to stop.
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InDesA Flow and Thermal Simulation I Temperatures

INTEGRATED DESIGN ANALYSIS

Ambient 30C blue haze 3%8C

Seamless simulation

A cruising at high speed
A braking to vehicle stop
A Keyoff

A Cooling fan on/off

A Tail wind on/off

Adverse conditions with
moderate tail wind and
00:12 Vehicle Stop / cooling fan OFF recirculation phenomena can

00:15 cooling fan ON
00:22 fast motion be Captured'
01:17 tailwind 1 m/s

02:17 tail wind OFF / cooling fan OFF
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InDesA Air Temperature in Lower/Upper Frontend Air Inlet

INTEGRATED DESIGN ANALYSIS

000 Vehicle cruising at 200 kph

002 Vehicle start braking

012 Vehicle stops cooling fan OFF
015 cooling fan ON
075 tailwind 1 m/s

135 tail wind OFF / cooling fan OFF
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INTEGRATED DESIGN ANALYSIS

Inflow/circulation of a body:
A Classical approach C observation in body fixed coordinate system. Air flows around body (cf. wind tunnel).

A Observer is in the moving coordinate system (from the point of view of an external observer)
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A Overset method C the body moves into a resting fluid (e.g. falling ball)
A Observer is in the fixed coordinate system (from the point of view of an external observer)
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mpesa _ Translatory Reference Field (TRF) Methodology

INTEGRATED DESIGN ANALYSIS

Inflow/circulation of a body:
A Classical approach C observation in body fixed coordinate system. Air flows around body (cf. wind tunnel).

A Observer is in the moving coordinate system (from the point of view of an external observer)

A Overset method C the body moves into a resting fluid (e.g. falling ball)
A Observer is in the fixed coordinate system (from the point of view of an external observer)
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InDesA Testing with Aero and Thermal Digital Twin

INTEGRATED DESIGN ANALYSIS

Aero and Thermal Digital Twin

2020 KarmaReveroGT

with BMW 3Cyl 1.5 | turbo engine as range extender
Propulsion: 2x200 kW-enotors

28 kWh Battery




