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Heating-up of a Passenger Cabin
Using 

KULI HEATSIM
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Overview

Brief Description 
of KULI HEATSIM

Online Example

Future Development
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Simulation of time dependent –

passenger compartment temperature varying parameters

of HVAC-system,

of vehicle,

of engine and

of ambient values

using one reference measurement

Target
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HVAC System

Engine Cooling

Car Body

Engine

Thermal Management
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HVAC-test bench Component 
test bench

HeaterHVAC module

HVAC Module: Measured Data
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• Specific fuel consumption

• Heat dissipation to coolant
• Heat dissipation to oil

• Full load characteristic

• Coolant temperature
• Oil temperature

Engine maps – steady state

Measured Data – Engine Test Bench
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Basic Theory
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• Pressure Differences
Sucking - Pushing

Characteristic Curves

• Reference Measurement
Cabin Temperature = f (Time)

Measured Vehicle Data
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Definition of Body Data

Simple Geometric Model:

- Vehicle Volume [m³]

- Vehicle Surface [m²]
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Ambient Parameters (Temperature, Pressure, Humidity)

Blower Type and Blower Voltage

Heater Matrix

Air Resistances (Pollen Filter, ...)

Auxiliary Heater (Electrical Heater PTC, Fuel Heater, ...)

Body Type

Operation Point (Engine, Vehicle)

Fresh-Air Mode, Recirculation Mode

Engine Type

Simulation Parameters
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Simulation Model

Vehicle Body

Heater MatrixBlower

Pollen Filter

cp-Value in

Point Mass Blower Channel
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Inner Circuits
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Engine Warm-up
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Vehicle Body Warm-up

-20

-10

0

10

20

30

40

50

60

70

80

0 500 1000 1500 2000 2500 3000

Time [s]

Te
m

pe
ra

tu
re

 [°
C

]

Cabin Entry Temperature

Medium Cabin Temperature



3rd KULI User Meeting October 2001 - 17 - ENGINEERING CENTER STEYR

Future Development HVAC Module

Change of Single Components
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-Body Surfaces: 
Material data, heat transmission, 
absorption, reflection, … 

- Sun radiation

Future Development Vehicle Body Data
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Future Development Pull Down
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