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TIV … track inspection vehicle
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Vehicle layout
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Power pack & cooling system control target speed = 160 km/h
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Air conditioning system – basic model 
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Air conditioning system – determination of the masses



4/23/2025 10

Potential of cooling and AC control in a TIV

Air conditioning system – simulation model
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Air conditioning system – cabin conditions

0 3 6 9 12 15 18 21

Technicalcabin

Socialcabin

Controllcabin

Drivercabin 2

Drivercabin 1

stabilized cooling performance

max. cooling performance

TCSCCCDC 2 DC 1Air-Conditioning

5555555555°CAmbient-temperature

6565656565°CInitial-temperature

04303-Humans in Cabin

160160160160160km/hDriving speed

0,310,71,050,350,35kg/sAC mass flow

810530120minSettling time

9,414,421,76,86,8kWMax. cooling Power

5,210,612,25,86,2kWSettling cooling Power



4/23/2025 12

Potential of cooling and AC control in a TIV

Content

• Vehicle layout

• Simulation model
 Track, component and ambient data for the driving simulation
 Power pack & cooling system control
 Air conditioning system

• Simulation Results

• Summary & Outlook



4/23/2025 13

Potential of cooling and AC control in a TIV

Simulation results
■ Driving speed
■ Converter entry temperature
■ Ambient air temperature
■ Altitude

Converter entry temp. “unlimited” Converter entry temp. “limited”
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Simulation results

Remark: Var. 1 without the speed reduction 
depending on the converter temp.

Reduction of 12,8%
with all the optimizations !
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Summary & Outlook

Summary: ”What did we already achieve ?”

 Established and calibrated transient system model 

 Component optimization and parameter definition for the controllers 

 Functional guarantee for extreme use conditions 

 Potential of fuel consumption reduction for TIV in a range of > 12% 

Outlook: ”What are the next steps ?”

 Standardization of system components and control strategies 

 Thermal management optimization of all vehicle types @ P&T 

 Increase overall vehicle efficiency of all types => CO2-reduction 



KULI - a great tool to work with !

Many thanks for your attention !
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