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New Features in KULI 

Josef Hager
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KULI base
• PID Controller
• Calculation object with user definable formula
• N-dimensional maps
• Generic components

KULI base / light
• Plate heat exchanger
• Inlet grid
• New options for cp value
• Enhancements at transition
• Online tutorial

KULI 6.0 base
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• Multiple arm signal branch
• Improvements in GUI
• Components from airside visible in inner 

circuit
• Text box in 2D-window
• New interpolation method (IMSL linear)
• Improved error messages / warnings
• Selection of directory for material properties
• Regression of fan curves
• Unit selection improved
• COM-ID visible in 2D-window

KULI 6.0 base improvements
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Enhancements in 2D Modeling

� General Design Review

� Multi Signal – Branches
� Comment Fields

� Listing of all available 
Components
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Example – 2d Modeling Object

KULI 6KULI 5

Simplified modeling due to 
enhanced 2d features   
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New options for cp value

Absolute Method
Static pressure independent of 
flow through cooling package

Total Pressure Method
Static + dynamic pressure = 
constant (at air entry)
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Plate Heat Exchanger Modeling – Geometrical Data

The input of all
geometrical data has 
graphical support as
well.

The characteristic lines
for the pressure loss
are entered identically
to other KULI
components.
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Generic components

Problem: Lack of data
Solution: Use data 
from an existing 
(similar) component Map of existing 

component

Map of generated 
component

Example: Radiator heat transfer map
Existing component - 100 measured points
New component generated from 3 measured 
points
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Regression of Fan Curves
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KULI cfd
• Interactive CFD-interface
• Variable resistance matrix
• Import 2d-curve (m-profile) to generate the 

velocity field of a fan

KULI optimize
• Generate system resistance curve
• Automatic concept studies
• Optimization for more operating points

KULI 6.0 advanced
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Variable Resistance Matrix - Dependence on…

velocity only COM only velocity and COM
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Example: Variable resistance matrix - 2d-velocity curve

Velocity Profile
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Optimization for more Operating Points
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Model for Influences/Effects Analysis
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Result: Diagram
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Automatic Concept Studies - Features

� Dialog-based specification of parameters, components, 
configurations among which KULI can choose

� Specification of the target criteria

� Implementation of an optimization method that reduces the 
necessary computation of variants to a reasonable number

� Representation of how closely the target criteria are 
matched depending on the input parameters
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The Draft Studies Interface

Parameter ranges can be
defined by:

• A set of possible values
• An Interval with stepwidth
• Filenames

Possible targets are:

• Min or AbsMin
• Max or AbsMax
• A target value
• Smaller or larger than a

limiting value
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KULI drive

KULI transient
� Thermal network

KULI engine model
� Enhanced features for engine model
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KULI Engine Model – Integration to Airpath

Engine

Cooling package

Heater
Blower

Air ducts

Passenger cabin

Engine – connected to air path

� Temperature rise of air in 
engine compartment due to 
convection

� Engine surface and oil pan heat 
transfer depending on surface 
air velocity
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Simulation Model Engine – V-, Boxer Engine
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Example: Thermal Network for Engine Model
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Simulation Model:Simulation Model:
BasedBased on on GeometricGeometric PropertiesProperties
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Boundary: 100 bar, maximum achieved

Outlet Air Temperature: 16°C, desired temp. missed

Boundary: 200 bar, not achieved

Outlet Air Temperature: 5°C, desired temp. achieved

Example: External controlled compressor
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