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KULI is an industry standard Windows desktop software for
1D simulation of vehicle thermal management
KULI E—XTlirAER) Windows SREkE, 1ERTF
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What KULI

offers

Your benefits NFEE

Thermal management for passenger cars, trucks, trains,
construction and farm machines and other industrial applications.

RRZE. BAE. K&, EFFKBIN, LIRETIVNA,

Save time & costs TERNEFIREA

Reduce development time and costs compared to bench testing.

fAaRe, TEFRRIEMA.

Fast calculation time &L

Quick evaluation of component interactions.

RETFEZER G [BREE R

Modular design {&5tigit

Choose only the appropriate KULI Modules for your task.
RIS FARYKULIAEER

Start now B*FSIpLA

Easy to use after one-day training.

(NF—XIE) BRI LAGER
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Drive Cycles and Engine Model
BB R TR

KULI modules
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A/C and Heat Pump
System Development
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EV Battery to Powertrain
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Interfaces, CFD and Optimization

O, CFDRAK
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All your Basic Needs for
Steady State Cooling System Design
ERiSSR A AR
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Understand All VTM
System Key Properties

BT ERR GRS 20C

HVAC
Temperatures ;2 System

Pressure Levels [£/]
Mass Flow Distribution & @ ,
Heat- & Energy Flows FAENBEE
Passenger Comfort SRR ACETIE
Control Strategies I=FiZ15

37N

Powertrain
Cooling
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Component understanding

IERESERM

« Select the right heat exchangers for your = Assemble co[nponenE to a perfect system
specific tasks 1EIESIEHIAHRES ‘ ’ %Z\E‘M%ﬁﬁﬁ—/l\m%%@fﬁ

System understanding

IBRRA

* Run heat exchangers in their most efficient

U nderstand cooling- and HVAC system
operating points FER SR (A EE actio

actions fiﬁ’i/q\iﬂ?%%ﬂﬁ:ﬂ?éﬂﬁﬁgf I

’

» Prevent overheating of powertrain components Undeeiaind system benefits of new components

S Or technologies
and batteries i LER]71/S B ERH R FE I 75 = ﬂﬁgﬁ%ﬁrﬁimr—%gﬁgpmw

» Support virtual controller development

« Track problems to their roots S¥% 0] A R SRR RIEE T A
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» Optimize drive cycle range ‘and comfort

A TIR R N EFIE
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KULI allows you to optimize both vehicle performance and efficiency
under the tight time constraints of modern development processes.
KULNSE BN IR A2 a0 ZIB AT E RS
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Suppliers {4

KULI allows you to understand the requirements and benefits of
your component and gives you a powerful sales pitch at OEMs.
KULISE BN R T ab RO ESRA I~ @i
FEIDEEEN RIHE.



KULI workflow KULI TAEFHFE

* Input data (Geometry,
Characteristic)

MNEGRE (JUAEHE. 5
2%

« Save in Component
Library

RFEI LR T

System
Setup

ERVES S

Simulation

(R

M MAGNA

Results
IRENZE

* Load components (from * Run Analysis

Library) BTHHT
(NEUER) EEEERM -
* Optimize, Vary
» Define Media Properties Parameters

EXENEME L. EESH

» Position and Connect
Components

TR EIERE

* Input Simulation
Parameters

MNBESE

* Get Output from

Postprocessor, Excel
Sheet,...

MiahtiEzs. ExcelZRiS4H
HEER

Compare with System
Measurement Data

SERHTITER

* Interpret Results,

Reporting
SR, RS
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Typical applications
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Concept studies HLS

Find the best architecture
and components for

your application!
SEREENRFZRAEF

ZEM

The later a design
change is made the
more expensive itis...

[REARYIRIT R EESE

S ERHIRA

Simulation saves you
time and money'

(hEITEISTLOZSHRE
FIZAN!



Top-tank temperature _E/KiEEE A MAGNA

Simulation parameters

ambient temperature - InpUt E@)\%%ﬁ
PV | +{ Ambient temperature | » KULI data for fans and coolers
KULIKEEFOR 254
1.CF * Volume flow data for all participating fluids
RadiatorFiename BRRANRERE
Pyl L - « Ambient temperature I EEEE
« Driving velocity {T3§1EE
Redieor Size e’“pefa‘”re”‘” — -lcml . Rejected heat by the condenser & iEFeeiiE
Pyl « Amount of glycol in the coolant ;&% Z &Ll 5
tnFan Results £558

Engine Speed

Fan speed @

Qut
it/ T ,

Xz

« Top tank temperature _E/KFERE

| « Air to boil IEFRERE

0 . g% » Analysis of the operating points of the fans/ coolers
s XA ERes TRt

» Parameter variation (fan speeds, volume flows, ...)
on the above-mentioned measurable variables

27 PANEERERIRSHO T (KR, R
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Minimize package size with optimization LACRIRIERRT &macna

Simulation parameters 1.nFan
1.BiR

- Input speed A

PWM RPM &}

1.CF

"t 1.RAD [1]|
Out ut 98 °C
100-500 mm "

|Entry temperature IM )—tl:-@
= &% —+{Height

—

" 1.CACT]
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HVAC simulation RERFR(FE

Develop efficient cooling
and heating solutions!

RS IRIET ZE!

EV HVAC systems can

reduce winter range by

30-50% and summer

range b >2'9_|% .

T HMETE, SRS

B BEEZAPF (AT EERE30-50%,
FEERFFEHET20%

Simulation ensures
sustainable passenger
comfort!
(FEIT RS RIERIFFERY
FRACEFIE !

Cooling Case (recirc)

Heating Case (fresh air)

FreshAir

\

Recirculation: 0%

EVP PTC
Ducts

= | |=m=
=

Ducts
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Complete VTM simulation Z2EREIRRG{(HE A MAGNA

@)
et behing |eft frant Bumper Ik max Coolar laft 1 v max Coalar Aght I} Coolar bahind right frant bumpar Il s
8 8 @ -8 8
" Entry temperature IM

Geal

oL
~ ® %+ Understand your complete system
s with all relevant interactions

ERRFEIREEER

* There is no system optimization
without system understanding

EEHMIU R G RN

Simulation improves
vehicle efficiency!

Battary Haatar ipcC Pump2 E L Y E HEEwW% I
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KULI GUI

T

[ KuLl - System generation [Ex_Fluid_PyController.scs]

Project
Organization

I SEZEA

\

» @ Controllers / Interfaces
A@ o

> @ Heat exchangers

» @ Air side components

» () Fluid side compo

Drive components

3 E-components

> [@)] optimization components
v [] Miscellaneous

> [B) subsystems

Toolbar TE#= Library #3ERE - x
Fi\.mu\; View Help /
b B veKk LB "9 2 @ 5, Search ontine.. x +‘
E [E] General data | & Circuits / Air path | J* Airside  [B] Simulation parameters x | [0 Library v ix
E- Y Fitter component types and files. x |IE|
i Ll

BR2

H M-flow ratio br. 1 (target a

1.CAC 1.0IL
i 1.PFC]
Analysis Progress Info @ ou s 1.nFan
> = n &
DITHERER '
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Boundary conditions

speed

[0 Library | * Air side components.

.

Lo
SRR E®E - |

Output

[3 System report

2D Fluid
_Network View
ZHERIK
EERE

3D Air
Network View
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lab GUI |

ERSERS U

Function toolbar

Kole™Z B S

Project Add.. Refrash Undo FRedo Exportto
- - Excel

Exportall _ Show

® toExcel® Comment

y P Zoom (@ From top (9 From right (@ From front I;D
- ¥ Rotate (@ From beneath @ From left (@ From behind
Print.. Saveas
image.. FSeroll @ lsometric view
Chart 3D

EIDILIC]

Main menu
[[est % <[ <& ragistor1 x
4 K ExCARhdmb
4 (B Radiator 1
Part:|

123 Bxit Velocity IM
123 Bxit pressure IM

Components /
Properties
Exit pressure OM

DS L= ——

3 Exit Absolute humidity O
(® Charge air cooler 1
@ Specd-controlled fan 1
@ stege-controlled fan 1

+ AR\ Builtin resistance 1

[ Area resistance 1

3 Inlet grid 1

o A\ CPualue 1

- " Air Net

Exit temperature IM
123 Mean exit speed

3D Nusselt Diagram
Radiator 1
ExCAR hdmb
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Global KULI contacts BAE 5=, A MAGNA

: Jin Seok
Terra C_al South Korea
China
Shanghai Intelligent Thermal Technology Co., Ltd. TAE .SUNG S&E Inc.
@ BuildingC, No. 888 Huanhu West Second Road, Seoulforest Kolon Digital Tower Il 10F
, Lingang New Area, China (Shanghai) Pilot Free Seongsu-dong2-ga, Seongdong-gu,
Endre Németh Trade Zone 201306 133-120, Sgoul, South Korea
® Europe terra.cai@ithermtec.com e o Jsggg@sfg;%;ﬂg
. +
Albert Turtscher Magna Powertrain +86 2150779790 @
North America Engineering C
gineering Center Steyr GmbH & Co KG .
AT engineering LLC Steyrer Strafe 32 . ,. Toshihiro Senzoku
PO Box 18962 4300 St. Valentin, Austria Rajeev Gopalakrishnan Japan
. rﬁoldrti:, rS)O 80t402, USA endre.neTz:t;wé@é;rn;1;3;;1(&)15(;;:;13 India Chuozuken Co., Ltd
albertue c+(1ar7@321 ;37}56505012 MAXrad SOF Tware (India) Pvt. Ltd. 15-20 Furuwatari-cho, Naka-ku, Nagoya
No 17, B Main, 34th Cross, No 1542, Aichi 460-025, Japan
Varada, 1st Stage, 5th Block, HBR Layout, senzuko-t{@chuozuken.co.jp
Bangalore KA 560043, India +8152 323 1006
rajeev@maxsoft-india.com
_ _ ] +91 8049 144149
Valmir Fleischmann
South America
VirtualCAE

Rua Tiradentes 160 - Sala 22, Sao Caetano
do Sul, S&o Paulo (CEP 09541-220), Brazil
vendas@yvirtualcae.com.br

+55 11 4229 1349
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it our website for further information!
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