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 Software Tool for Vehicle Energy- & Thermal Management

Optimization FRTZEMREERIAEERIIL

* Used by numerous OEMs and Suppliers worldwide

EEBCBREIRARS NN AIFEMAAN R

* Windows ® desktop software
SRHEWindows ® N FEER{4

* Comprehensive simulation of engine cooling and air conditioning systems
RS EIRSRRAENGEHE

* High flexibility allows fast and simple variation of different concepts

EENREETFREE SIS AR SIR T

Quick analysis of component interaction

PR TR Z BHEE S

Steady state as well as driving simulation

FORSLAR A TIREL

Easy to learn and comfortable handling

ZFEY, BFEFE

Reduction of expensive prototype building and time-consuming tests

iR B R AR HIIEFNZERT AT

For passenger cars, trucks, trains, construction and farm machines, but not

restricted to mobile applications
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KULI base — Powertrain Cooling §171 2pk2 M MAGNA

e y S

* CAE-Software for the thermal management optimization of powertrain

cooling systems CAELRIFIT 1 S S DR SHOHETRIAL loeess

EIBEERE
@@- [CRIC M{En[=RI =R

Tl Project: "KUZ-Default” A 1ce
* Simulation of the various heat balances based on experimental éoﬁwo?lent & &,
component data BRI HIRHIS T HE P Grer

Function Toolbars

ExCar
ExCFD-1

Features/Specifications B

Steady state thermal management analysis
RESREEDT

Consideration of all thermodynamic key values (temperatures, pressure mass-

and heat-flows,...) H H H
EEFAANERE (RE. 7. FRAE.) Project Organization
1-dimensional Fluid Network Analysis allowing arbitrary level of detail
—HERAER DN, RTHEREERERE

Quasi 1-dimensional Air Flow Network Analysis

E— SRS

Automatic consideration of component overlapping EFIE ESEHEEES
Extendable media library®] ¥ FEERVER{AZE

2D Fluid Network

* Sensors and actuators for manipulation of input data via controllers Analysis Progress Info
TERAERTINITES, BT EIEHESRERMN IR _ ' ; :

* Sub-systems for “black-box” treatment and better system overview ¥ Cotistiontme - covaog w 3D Air Network View
BT "BETF AENFRFANEITFNRFERT Ty —— \Ir

Interactive output display and post processor including automated reporting

RERFL B ELERE, BFERMIRS
Upgradeable functiol;l range via further KULI modules I KU LI base

B EZ KL ERETFHRINEESEE
ENERGY MANAGEMENT OPTIMIZATION
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KULI hvac — Air Conditioning SR %t

M MAGNA

* CAE-Software for the thermal management optimization of

HVAC systems CAEER{4FE T IRB AR FRIAVEIRAL

 Simulation of refrigerant circuits and passenger cabin for

comfort estimation R HIS I EIERFIZALATHEEFERE

* Can be used as standalone program or as an add-on to KULI base
AILMEDIRSIAZRRER, BRLAMESA KULI base RIBMANAEIH(ERT

* Output like COP, evaporator dehumidification, refrigerant charge or subcooling
value §iitt, 4 cop. ZRREBRIME. HISFIFTIERITSE

« Simulate interaction between engine cooling and HVAC system (add-on version
only) BHURFIHLSAIFN HVAC RRZIERIRE ({RPRMIIARA)

* Evaluate passenger cabin heat-up/ cool-down requirements
THEZROINRAY I ENER

* Extendable refrigerant media library
AT RSN B

* Geometry based heat exchanger models
ETFVARARAIRAS SRR E

* Various compressor control strategies

B ELEH I HIREE

* Multi-zone passenger cabin model
SXRIGEAIER

= “Chiller” component for electric vehicle battery cooling systems
FRTEINSERIMSIRSAN A" Hi

 Graphical output like Mollier diagram or evaporator surface temperature plot

B, NEE/RESFERRRmEEE

T R134a —
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] / Mollier Diagram

;

Multi-zone
Cabin Model

IO hvac
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KULI advanced - Interfaces & Optimization IZC1FI{/t4t

M MAGNA

| Desaription

Add-on module to KULI base or KULI hvac / KULI baseBihvacBfifii&iR
* Integration of 3D-effects from CFD analysis

£5R% CFD DHTRI=4E3R
* Open Interface to other programs

ERERERRIF AEEO

* Toolbox for automatic variations and optimization

AT BRI T
| Features/Specifications ______

cfd
* Input details of a given 3D velocity distribution
BNEE=HEES RRIFAER
* Outputs local heat transfer rates and air temperatures
B R EREIESIEE
* Reduces the computation time of underhood flow projects dramatically

PN s =] g

com
* Built-in set of COM-commands to control KULI from other programs (e.g. Excel ®,
Matlab ©, ...)
WERICOMASE, FTFMEMRM (FliNExcel ©, Matlab &) $=HIKULI
* Integration in complete vehicle simulation tools or in-house applications

SR EIREE(HE T BB A

optimize

* Vary any number of parameters in one simulation
EORGETHRESHENSH

* Optimize specified parameters according to defined targets

RERENBIMIHIEESE

Private Sub CommandButtonl_Click()
Dim calcOK As Boolean

n E] = D E F

N

"set a new KULI-controller
Set KULI = New KuliRnalysis T

Temperature| 20
‘Definition of coolingsysteld e RUN KULI
KULI.KuliFileName = "C:\Coo, Humidty | 50
%

'initialize the cooling sys

EES

c2lcOH — HULI.Initialize() Radater

L.

Mean of
pressure | spood
bar

Fngine RPM Entry
Umin

|Quantity of|
temp. IM at
®

KW

500 938235 19712
100109 35317
108285 47,387
1145837 61838
103376 64.925

0
2650 40
3300 60
100
130
180 | so0s7  67.960
180
0
20
10

89,087 67950

KULI Model

91743 31551

‘
s
°
10
1
12 3500
13
11
1
1
7

92038 22127
114273 19743

Air Exit Temperature ‘

= | Hot
—
[
[

T | [
[
=
|
| = . cod

IZ®] 2cvanced

ENERGY MANAGEMENT OPTIMIZATION

Entry temperature M
-

Innovation Pillars

@ ¥

SMARTER SAFER LIGHTER

Magna Powertrain

+43 7435 501 2382
endre.nemeth@magna.com

* Name: Endre Németh * Phone:
- Title: Account Manager KULI Sales * Email:

Disclosure or duplication without consent is prohibited



KULI drive — Transient Analysis B S{hE A MAGNA

Heater [I)

- -8 ?

Add-on module to KULI base or KULI hvac / KULI baseBihvacBffiI&ESR

Radiator [I]
* Only transient simulation of reference driving cycles allows using the 2lter Enaine Model [Water] p—ae —lr-
full potential of CAE regarding component sizing & packaging and @ -
implementation of warm-up and cool-down strategies.

RENSEENEMHTERSMOE, A0 KIFECAERAHESREMR IH0E [
BTSN, LARSRIERE RIS, I

Features/Specifications

E o,
* No over sizing of components due to steady state operating points Z2p ] e i = cm”mpm]
HRIFTEE RS TERIZHE R . p==-={Consumption |

* Reduced fuel consumption due to faster engine warm-up i | | g on e
REHFRREER, HREM(E
* Improved passenger comfort due to faster cabin warm-up (or cool-
down)
TR (HAH) BATARSEE ol
* More realistic temperature profiles due to consideration of thermal [Engine revolution &1%"
capacities (e.g. engine model, thermal network) . o
%§§ﬁ7m§§(mm RAMAREL, HRER) , BEREEHRE
Sk
* Possibility for fast concept studies regarding comfort and fuel economy Fooe
BTLAH TERE MRS B SR RIERESH 5T i
 Optimization of control strategies § reo ;
IR §e ——— :
* Consideration of auxiliaries and drivetrain cooling L i
BB TRSESE —— I Y] drive

ENERGY MANAGEMENT OPTIMIZATION
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KULI eco — Electric and Hybrid Vehicles BBE) Az R TIZESR A MAGNA

Add-on module to KULI drive. / KULI drivefREREGRTInfELR

* KULI gives you the opportunity to efficiently investigate in different
EV/HEV concepts. Transient simulation makes it possible to consider
overall power consumption.

KULI A SRR RN EV/HEV BERIRI. BB S ) Y. Y o ,
EREBAATIE, i G SRR

Features/Specifications

» Dedicated component models for:
THEMBMHER
— Battery EEjth
— Electric motor / generator EB#/1/A&EEA,
— Heavy duty electronic components

BRI TR
- Ele_ctric auxiliaries (pump, fan, compressor)
HEEiRE (R, KB, E4E)
— Rankine cycle for heat recuperation conceptions
B SRR TR RIS
Flexible simulation parameter concept
REPESHIE SR
Transient simulation foioverall vehicle efficie_ncy investigations on driving cycles
B R T R TR B R R T T
Ef_ficient analysis of various hybrid cooling concepts (air, coolant, refrigerant)
EHOTEMESIAMES (B5, REF. #iSH)
Investigation of heating up concepts (e.g. battery)

INARGHESOHT (FlRNeEit) RIS
Development of an optimized control-strategy for improved vehicle efficiency :
FERAALAE I R R 71 I eco

ENERGY MANAGEMENT OPTIMIZATION
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KULI components — Virtual Test Bench EE{lif & 58 A MAGNA

 Software for the processing of thermal management

component data %?&tﬁ?&%fig%{#ﬁﬁ v Pressure loss Radiator (Inner flow)

* Import, organization and generation of heat exchanger and fan

data FASTHRRRFANIEGRIS . BRFER

* Can be used as standalone program or as an add-on to KULI base
BILMEMSIRZRAER, BRTLAEJS KULl base ROBTINZE4-EFT ¥ |
Active interface for the automatic creation of KULI component files ; |

T B8l kuL BeEsTrEaED S e e s e

File handling SZ{44ME Reynolds No.

Component search according to various search criteria

HRIES MR RS TRHER

Extrapolation of measured data
WEEIEIINE : -

Pressure loss [hPa]

Flow rate [mis]

* Regression of measured data A gy
MRS by

* Scaling of components ; , R
TEHARRY

* Comparison of the performance of different components

FEEEMZ ERIEREELE

* Comparison of the performance with different media I KU LI com po ne ntS
] \E MR A5
ARNRZFREAELR ENERGY MANAGEMENT OPTIMIZATION
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KULI mediaX — Media Database I§4}24:
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Features/Specifications

* Routine library which can be used for own program code %P
AT AT AT AABHIEE /4 e
* For applications that support COM-interfaces like Excel ®, D e T oats oS
Matlab @, etc. @ n : \/—
BRI T SFCOMBEIRIFITER:, HWlExcel ©, Matlab °%, s . : /
* Multitude of routines to describe the media properties (e.g. J 1 :
den5|ty, viscosity,... : \
FEAN BRI (1§J§D§J§\ FE,...) BIZMEI Lk
* For a|r coolant, oil, and refrigerant. I Medium’ SRS
ﬁH:.FfF‘Eﬁs ;é\iljﬁl.l\ *niﬂﬁﬂfﬁu;éﬁuo ; G'\’ED@ MixtureRatio=50%
* Media database of KULI base included. ey
ALEKULI baseHOIRNN SRR, el

KULI mediaX is an ActiveX DLL.

KULI mediaX@— PSR
Routine library with a multitude of functions to describe the

material properties of KULI media
BESHINEERNENE, BTHEIA kil NEEESE

Interface to other med|a databases (e.g. Refprop @)

SEMRALIRERRIED (fI40Reforop )

Examples for usage

(EIZEESE]

£ RootFolder
{0 Customer
£ KULI

i {22 RefProp

Media

Administration

Vendors

Customer

KuLl
RefProp

IZOIE] mediax
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KULI FMU pro — Securely encrypted interface T2 N&3 %O M MAGNA

A KULI FMU pro can be...
* The new KULI fmu pro feature will allow you to provide your li K n e-dri mbl inale h h
customers with virtual models of your components and modules a cooling pack... an e-drive asse y-- a single heat-exchanger...

FTHY KULI fmu pro THEEE SN R IR RIS
RE

Lcc (0]
ou
n

Lee

in
out

Features/Specifications

= Securely encrypted, so your customers will see how well your
components perform, but not how you do it.
ZEeNE, AENEFBEEISIVEMF RN, BEREIER
ST EIRT.

Easy to use in any simulation tool which supports the FMI standard.

... or even your new ground-breaking
BT TSR FMITEEO SR L Eeh{sEF, mystery component

License free for your customers, so they can be directly used without
any additional costs or setup-efforts. ?
BB FPIERGITRNE, EATLIEEERE], micHEHTR ; .
DABEHEE TIE. f The workflow is always the same:
Easily transferred to your customers as single-file worry-free packages.
ST B MRS, You Your customer
Easily created by you with our tried and tested KULI FMU generator.

ERTLAEFRAAZE LRI KULI FMU BIEEREIZHABIRE,

Define the FMU
using the FMU
Generator

Create a
KULI model

Encrypt the model
and send it to your
customer

Uses the encrypted
FMU in any
simulation tool
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