Introduction to Manatee® e-NVH software services
by QEOMYS

Improving e-NVH performances of electrical systems
throughout their development lifecycle
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SOFTWARE SERVICES

From e-machine geometry
& control parameters...
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Manatee is a pioneering collaborative software,

Manatee is the only collaborative CAE platform specialized on the assessment and control of
acoustic noise and vibrations due to Maxwell forces (“e-NVH?”) at all design stage of electrical systems.

]D%—%,D Predefined simulation workflows from basic to detailed design phases

@@ Fast and accurate calculations adapted to each engineering field

d = Robust design based on faults and tolerance simulation

Root cause analysis using powerful post-processing

Ve
‘ /l\ Mitigation techniques with specialized design environments
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Inspired by a wide e-NVH consulting experience,

Up 40 dB acoustic noise reduction after redesign based on EOMYS consulting activities
e-NVH models successfully applied on more than 170 industrial cases

Wide range of topologies (IPMSM, SCIM, WRSM, DFIG, inner & outer rotor)

Wide range of applications (from W to MW range, from 5 rpm to 150 00O rpm, from 10mm to 10m diameter)

alconza ALSTOM

Irizar Group
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Reducing development time of electrical systems,

_@ Fast simulation set-up of multiphysic model couplings,
quick calculations including predefined post-processing

)8‘ Accurate variable-speed vibroacoustic assessment
based on proprietary algorithms specialized on e-NVH

A Simultaneous collaboration of different engineering fields
during whole development cycle

{O> |Insightful visualization and troubleshooting tools to quickly
implement the most relevant noise control actions
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Integrating ready-to-use multiphysic models,

ELECTRICAL ELECTROMAGNETICS STRUCTURAL ACOUSTICS
CIRCUIT MECHANICS

« Predefined coupling between physics

« Predefined simulation workflows with different speed Vs accuracy tradeoffs adapted to every design stage

- Automated set-up of numerical parameters to improve accuracy and accelerate calculations
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Interfacing with third-party CAE tools at all design stages,

Iterations on powertrain

Iterations on e-motor Iterations on e-motor mechanical Iterations on powertrain
magnetic circuit & control integration in powertrain mechanical integration in vehicle acoustic packaging in vehicle
Air-borne + structure-borne noise Structure-borne noise Air-borne noise
Vehicle level

Air-borne noise

e-machine level EDU level Vehicle level
e Examples: Examples: Examples:
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Through a user-friendly GUI designed for all engineers.
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LICENSING & DEVELOPMENT ROADMAP

© 2013-2024 EOMYS ENGINEERING / www.manatee.eomys.com / www.e-nvh.eomys.com




Leasing licenses - overview

Our short-term to long-term leasing solutions include:

* all release updates (at least 4 per year)

 all available features at release time

* IT support

* e-NVH support package with our e-NVH experts

* available as single computer or as floating licenses with several tokens

Leasing solutions require a technical training:
* e-NVH basics (optional, can be avoided if Customer already attended EOMYS training on e-NVH)

* Manatee software (mandatory, applied to Customer case)



Leasing licenses - e-NVH support

* "e-NVH support” package provided with all Manatee leasing solutions

* Carried by our e-NVH engineers or software engineers and invoiced on an hourly basis

é e-NVH support as N ( e-NVH support as N ( e-NVH support as N
consulting training scripting
= Deployment of Manatee » Training on Manatee software = Accelerated release of some
within existing CAE tools = Training on a special topic specific features
= Test data interpretation (e.g. impact of tolerances on = Customized developments
= Test / model correlation e-NVH)
— J J J
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Manatee free trial version

Allows to perform a full e-NVH assessment of your own electrical machine at variable speed
Free trial version does not grant access to Solution / Parameter Sweep / Optimization

Electrical machines and simulation projects can be reused in a commercial license

ODS at N=10 rpm f=10 Hz (H60, 12fe)

Fleld
(x 1.79e+08 (m))

2.13e-11

-1.38e-10

2.18e-10
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Manatee license offer types

‘ \ Basic Manatee license / Batch mode dedicated license (*)\

e 11
Computer n®1 HPC Computer n°2
» floating or single computer * single computer
* single token or multiple token * single token
 parallelization of 1 simu over 4 to 16 CPU » parallelization of 4 to 500 simulations over
* cloud-based or offline server-based 4 to 500 CPU

\- cloud-based only /

(*) Pre-requisites:
- Basic Manatee license activated on Computer n®1
- Batch mode license activated on Computer n°2
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Manatee licensing options: single computer vs floating / token
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Manatee licensing options: single computer vs floating / token
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Batch mode process

Manatee GUI

1. Definition in 2. ldentification of

Manatee GUI: design parameters
machine - via Input Excel Sheet

simulation

output to track

export simulation

A A B

1 |5 = _ : e

2 |Stator slot opening simu.machine.stator.slot. W0 10 mm
3 |Rotor magnet height simu.machine.rotor.hole[0].H3 5.00E-03 m
4 |Stator slot height type simu.machine.stator.slot.H1_is_rad True -

5 |Stator slot intermediate height simu.machine.stator.slot.H1 45 deg
<]

Mumber of rotor skew slice <PARAM_PATH=/setter_skew_slices_rotor.py 13 -

I\ It does not include yet flux import and modal
bases import

L

Customer tool Customer tool

3. lterations: 4. Post process of

output .csv files

- 1 file per simulation

Update excel sheet

Run simulation

\

4 A | B | c | D | E | F | G | H | ! | ] |
i i Max_ 1 {rms Max LV {r Max ASWL Max_ ASPL
His is rad[ Nskew slic Max_ | {rms . T o 5
Wos [mm]  H3r[mm] Zo Hls[deg] i e I ms}[dBre. [dBAre.le- [dBAre. 2e-
mm] es rotor[]  }[Arms]
il [Arms/m~2] 1e-09 m/fs] 12'W] 05 Pa]
2_ 1.93 3 1 2 4 0 0 111.222 61.791 53.809
__3_ 1.93 =) i 2 4 0 0 111.171 61.750 23.768
4_ 2.316 3 1 2 4 0 0 110.821 61.244 53.262
__5_ 2.316 5 1 2 4 0 0 110.767 61.202 53.221
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Manatee V2 release plan - overview

(1) 05—

Electrical engineers

=V2.0

+Mechanical engineers
= V21 +Acoustic engineers +Control engineers
= V2.2 Vs
“Key features” according to development roadmap + 7

Manatee V2 is developed according Agile methodology with continuous production
Regular releases (code optimization, GUI improvement, sprint features) every 3 months
Sprint feature development prioritized according to customer feedback

High reactivity (2-week patch)

Continuous development of tutorial on Manatee website

+NVH test engineers
= V2.8



Manatee technical requirements

* Windows 8/10 64-bit architecture (includes parallelization on 4 CPUs, more CPUs optionally)

* For cloud-based licenses (Single Computer or Floating):
- internet connection
* For server-based licenses (Floating only):
- administration rights to start Manatee Server which runs as a service on Windows
- host computer for Manatee Server and host computer for Manatee connected on same local network

- no internet connection required

* 16 Go RAM & 10 Go disk space recommended
* 3D FEA modal basis import with up to 6 million nodes & 1500 modes under 32 Go RAM

* FEMM 4.2 pre-installation when running electromagnetic simulations (see www.femm.info)
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DETAILED FEATURES
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e-NVH predefined workflows

Simulation Setup — m} X

Machine Definition Workflow Selection

Load

A g

Toyota_Prius

Main Machine Parameters

Narme Value WFL_MLUT _early WFZ_ABN_early WE3_MLUT intermediate WF4_ABN_intermediate

Machine Type  IPMSM

Stator slot .. 48

Pole pair ... 4
L. ~(©
Topology Inner Rotor
Stator phase .. 2 .
|

Stator winding... Single Layer ... <

Stator winding... 0.0359% Ohm
. aff
Machine total .. 23.28kg [esrester
Plot Machine WFS_ABN_advanced WF&_skew_PS

Plat Stater Unit MMF

Workflow Description
Quick Campbell

Description: Calculates AirBorne Noise (ABNJ in early design stage along given operating point(s).

Typical use: Quick e-NVH calculation at fixed speed, along torque speed curve or in torque-speed plane when

iterating on electromagnetic design parameters.
9 9 gn p > ©
Requirements: MLUT containing airgap surface forces automatically calculated with fast analytical models or oo

pre-calculated with WF1 using FEA.

Key assumptions: Semi-analytic vibro-acoustic model of the outer structure responsible for radiated noise,
excluding Structure-Borne Noise (SBN).

Cancel
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e-NVH predefined workflows

@ Manatee
Help

Project Machine Simulation Plot Tools

@t % G 0 W e o

A W ke

= O X

JE

Machine  Simulation  Offline Fault Impart Save Cancel Check Run Stop Plot Root Cause Caompare | Selution  Parameter Optimization  Design Result Output
Calculation Analysis Sweep Explaorer
b e ~ s b b b ~ ~ b
il | Machine  Workflow  Plots
Projects Status
~ MyProject .
v i WF2_ABN_early_1 @ + | = > N -
¥ o Machine B ¥ =
Name Vaoltage Flux Force Vibration Noise

Machine Type

Stator slot ...

Pale pair ...

Topoloegy

Stator phase .

i @J

>

[ Acoustie |
=

Stator winding...

Stator winding...

. Electrical
Machine total ..

< >
L Qutput

Feature tutorial video
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e-NVH predefined graphical post processing

1) Manatee - X
Project Machine Simulation Plet Tools Help
o Rm o Andye see B
© - ByA = @ i e i X
B tier - eier o e S 1 I WS NE
. -
> =
Machine  Simulation  Offline Fault Impert Save Cancel Check Run Stop Plot. Root Cause  Compare || Selution  Parameter Cptimization Result QCutput
Zaleulation Analysis Sweep
~ ~ v v v ~ ~ ~ | v ~ v
Project List - s
ERIEGENS Machine  Workflow  Plots 27 £
Projects Status
¥ MyProject lA-weighted Sound Power Level spectrogram Spectrum  Spectrogram  Order Torque v }A-we\'ghted Seund Power Level order tracking analysis i i &4
v ¥ WF2_ABN_early 1 @ Tracking Speed
. A-weighted sound power level spectrogram WL iR e e W Order tracking analysis
v o Machine 10000 — — 80 |
Name 70
Machine T 8000 4 o4 |
\achine Type E 56 g - A
Stator slot .. = J 3
ator slo 3 6000 a8 < w0
Pole pair ... & i &
§ 40001 2 %40’ S — ey
Topolo 2 =
pology é - § 204
Stator phase .. 2000 *
N 20
Stator winding... P
T y T T 1 ° 0 y T T
Stator winding... 0 2000 4000 6000 8000 10000 4000 6000 8000 10000
Frequency [Hz] Rotation speed [rpm]
Machine total ...
< > ,
Cutput Radial statar tooth lumped force vs frequency and wavenumber i ‘ &4 ‘Radia\ airgap surface force vs time and angle (2D xy view) ) a4
FFT2 of outer radial tooth lumped forces over frequency and wavenumber (Pl (V) Surface plot of radial air gap surface force over time and angle for z=0 [ AGSF[Nm?]
” o - = - = = = - -
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o £
= 120
-84 2 40 2605
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-16 | | .,
0.00000 0,0E‘339 0.02677 0,04‘015 0.05354 Oﬂﬁ‘bgi
Frequency [Hz] Time [s]

© 2013-2024 EOMYS ENGINEERING / www.manatee.eomys.com / www.e-nvh.eomys.com




e-NVH calculation along max torque speed curve

Id/1g map = Speed/lq map ~| 7
Map of operating pointsin Id/Iqf  or current along q-axis as a functio:
100 {Teg 100 { B f\/ — R
. . . z A plis
1.  Define variable £ _| : =
d t | | | | Current Flux
S pee c u r re n -100 -50 0 5000
| I 1d (4] Rotation speed [rpm] E‘j
i e _ o7
tor current along d-axis as a functio
21\, - 5o | e a3 O >
d = Ll » L L
= 001 - oo YIIv |
C t 0 5000
M EREH Rt Electromagnetic Stress Structural Acoustic ELiT
8 8 8 8
WF2_ABN _early_1: Acoustic power spectrogram - o X WF2_ABN_early_1: Acoustic power order tracking analysis - [m] X
2.  Run & plot .
Uantity Quantity
RE> PQIP ; A€ +Qr B
Acoustic power ~| dBA = Acoustic power ¥ | dBA v
A-weighted sound power level spectrogram ASWL [dBA re. 1e-2 W] Order tracking analysis
D 10000 £ 0
— Overal
x frequency v Hz ~ 0| DT Foutrradalzoerd X rotation speed v |
—— 4B (F-RILF cuter radial r=0 50
8000 64
y [rotationspeed ¥ ||rpm v HS6 (£=145) L outer radial
/ e HEB (7226) LF outer radia
o = BEraF orders S 01— 1o 12400 Fouter radaire nmbErGRokders
number o
i Vd / 9 £ HIO4 (F=26f;) LF outer radialr=-8 5-0 [sertbyamplitide.  ‘dBmin 100 EI
Run & e Ll oA e b [ display orders dB rin = [ Y amp o
= / : 2 0 s aen
H / 7 ¢
a / / 40 dB ma: = 152 (F387) LF outer radial =
H . o S
5 o
i 2 404
7 £ 4000 / -~ / 2 Play Naise s
& / [
/ i [ | 20 4
g 2000 3 & T |
20 4
&
Spectrogram Order tracking ol 1 | | | |
0 ZUbO 40b0 60'00 SObO 10000 0 2000 4000 6000 8000 10000

Frequency [Hz]

Rotation speed [rpm]
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e-NVH calculation on whole torque-speed plane

Map of operating points in torque/speed plant v | 7| Map of Id n torquel/speed plane. vl

Map of operating points in torque/speed plane  iap of stator current along d-axis in torque/spegd plant

1. Define variable

~ - ®N, == a— s =
speed current =
control law

LA 7 { @\
L | % 0
' : e, i FH
7500 10000 12500 15000 Rotay, 5000, 1500 100 e
Rotation speed [rpm] "N Spegy , 15000 O <&
I &
’ MLUT
Map of Iq in torque/speed plane vz
ap of stator current along g-axis in torque/speed plant
»
e =0

0 Sl
5000 100
Rotatipy 10000 0 &
Spegg, 15000 © 6
o«

(1)) WF2_ABN_early_1: map of A-weighted sound power level in Torque/speed plane — m] X

2. Run & plOt ‘ (- .’ *I*Qu Quantity

!A—weighted sound power lev V| idBA 2

Map of A-weighted sound power level in torque/speed plane aswi[asa

300 Axes
100
x !Epeed = ‘ [rpm‘ “‘
250 - ——
; e
— ®
£ 200
z
Run < :
g
y 150
é w0
VAN £
100 =
ee @ \ @
o
o 50
L] E-]
'—D

2000 4000 6000 8000 10000 12000 14000
Rotation speed [rpm]
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STRUCTURAL
CHARACTERIZATION

CALCULATION OF
OPERATIONAL LOADS

—$ e

Electromagnetic Vibration Synthesis

- Faster than direct vibration calculation at variable speed/torque, with more physical insights

Contribution of magnetic Load Cases

Unit magnitude magnetic load vector
harmonics (r=0, *1, £2 ..)
radial + tangential + moments applied to
stator + rotor

¥

STRUCTURAL MODEL UNIT MODAL FORCE VIBRATION FRF

(%]

Sound power Level contribution

Modgl fqrce MATRIX Modql o hh n 5
pro]ectlgn : = = = expans;gén E & § i ! 3500 4000 Spg:zo[spml 5000 5500 6000
ol AIR-BORNE NOISE
7“0 2000 4000 6000 8000 by e EOMYS ] ]
Stator Load Case contribution
3D exgernal fEA so§tware Structural mode contribution
rotor+stator ELECTROMAGNETIC Noise induced by stator torque ripple & UMP

or Manatee stator structural models
VIBRATION SYNTHESIS

MAGNETIC MODEL MAGNETIC FORCE HARMONIC LOAD
Magnetic flux [ CALCULATION //\‘5 }’A TORSa N STRUCTURE-BORNE NOISE

distributign = ﬁ ,,_} - %\
é : ) = 01 ‘-L:» r=1.) Rotor Load Case contribution
‘ \/Z/ *\y \?f TS/ Structural mode contribution
2D or 2.5D external FEA software

+r=.. Noise induced by rotor torque ripple & UMP
or Manatee magnetic models
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Accelerated e-NVH calculations based on MLUT

/ Calculation along torque speed curve \ / Calculation on torque speed plane \

A-weighted sound power level spectrogram Map of A-weighted sound power level
’g 108
8- 8000 %6
o " '
B w00 » Z
o —
7)) &0 ]
c -]
O 000 48 8'
+ O
= ) =
DO: 2000 f_.—/ 2
F H o
requency (Hz) Rotation speed (rpm)
+ ~100 Operating Points « ~1000 Operating Points
* Early design 515399: <1 min o * Early design stage: ~2min
* Advanced design stage: ~30 min using 4 CPU * Advanced design stage: ~2-3hrs using 4 CPU
(depending on machine symmetries and OP)

/ K(depending on machine symmetries and OP) /
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{F.r}

e-NVH root-cause analysis with Campbell diagrams

Automated offline Campbell diagram based on load state, topology and slot/pole
combination:

Load Case (H24+8fe, r=0), stator/rotor

Example of a 48s8p PMSM (Zs=48, p=4)

' Quick Campbell diagram of magnetic forces

- m} X
Setup Advanced
Ppee ©00 @ rapiogy
Quick Campbell diagram of magnetic forces (p=4, qs=3, 7s=48) PMEM | |Internal Rotor wd | Wave n U m be r
p o4 + qs 3 %
0000 = r = O
Zs 4B &

/

| \ \ /
y \ | \ \ \/ segted Ciptions
2000 X \ X P (i \

7= 3100 ] l
O = 7750 [rpm]

InStator Frame ~

Max speed [rpm] 10000

Field Sources Interactions (sine supplyl

W Rotor toRotor (Br « Br. cpen-circuit)

6000
— ¥ Stator to Rotor (Bsx Br. load)
E
£ Stator to Stator (s « Bs, load)
%
H
L . F
2 ConverteriMachine Interactions
g
g
& Converter strateqy | Pulse-Width Modulation PW |
4000
Switching frequency 5000 [Hz]
Force Harmonic Description b
 Foree Ho 60 wavenumbper
2000 4

~ [H24.r=0} Stator { Rotor
» Bs(HA.r=-20) x BriH20r=20}
> Bs(H4,r=28}x Br{H28,r=28)
Bs[Hd.r=28) « Br{H20,r= 28}
> Bs{HA.r=20) BriH28.= 20}
Bs[HA.r= 687 x Br{H20,=68)

T T T T
2000 4000 6000 8000 10000 Export in txt
#agnetic force frequency [Hz]

r=+/-8

Feature tutorial video
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ASWL [dBA re. 1212 W]

Order Tracking based on automated identification of main force wavenumbers

Sound Power Level order tracking analysis

Woa +

T
Chvrall

HID§F=2f)
H20 (F=4f1
HADF=Bf}
HE0 F=1010
HED F=1215)
HED (F=168)
HPO {1450
HBD [F=185,)
H30 {f=a,}
HIDD (=208,

__;-F'_!.—-.

.-___-lﬂ'—- HAD (F= B, = 1567 He

MO = Z273 [rpm]
ASWL = BRS [dEA]
main ladceses r= 3, stator, cire.

Wwoao 1BO0 2000

Rotation speed [rpm]

2500 3000
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e-NVH root-cause analysis with advanced plots

Automated Load Case contribution at fixed operating point

WF4_ABM_intermediate_2: Acoustic power plot

0« > e @

OP: NO=7500 [rpm], Id=-16.92 [Arms], Iq=29.03 [Arms]

Acoustic power

ASWL] fdgAre. 112 W]

r=8, stator, circ.

r=8, stator, radial

r=0, stator, circ.

Load cases

r=0, stator, radial

r=-8, stator, circ.

r=-B, stator, radial

o
I
I«
5 ]
I 50
a0
m i = =) n n =
ko]
B + B
-] il ] £ g
T T T T T T T T T L
8 i o g g A 3 H 8

Mechanical order

— O *
~
Cluantity
Sound Power Level per load case M
Operating Foint (OGP
100, NO=7500 [rpm]. |d=-16.92 [Arms]. |q=29.03 [Arms] M
Axes Selection
X Y
Ay timie s load cases e
5= ~ v
P EET Maone |
| Mechanical order e
Unit =
( Filter ]
—
Z Range
unit dBA ]|
min 10 |
max 74.234
reference value fe-12
Y
Auto Refresh I Refresh i
\ J
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e-NVH root-cause analysis with advanced plots

Automated Load Case contribution at variable operating point

WF4_ABM_intermediate_2: Acoustic power plot

LN I X N

MO = 5171 [rpril. ASWL = 69,9 [dRA]

Contribution of magnetic Load Cases

— 100 faverall AS WL
B -0 stator, radisl
r=E, stator, circ.

BN =B, stabor, crc
== =B, stator, radial
W =B, stakor, radial

BN =D, statar, circ:

Sound power Level contribution [%]

4000
Rotation speed [rpm]

5000

- O

x

Cluantity

Sound Power Level load cases contribution P

Axes Selection

Avxis
Action

Linit

Axes Operations

order

load cases

f Range
unit

min

X

Rotation speed W

Maone e

IR ~
s cver arder k.
averlay e

Overlay

Auto Refresh
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e-NVH mitigation with rotor skew

Manatee includes built-in design environment of skewing technique

- Possibility to define any rotor skew shape

Automated parameter sweep of NVH & torque ripple function of skew angle

" ny = & & 7
ey iy =y a® o®lce o8 2lin I8 IA

- o x|

1 e

||||||
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Import of flux density distribution

« Import of third party flux density distribution (fixed speed, variable speed, multi slice) in Excel format

Setup Preview
Field

Folder (variable speed flux) ~

Format - Flux directary: . Add File
File name Shape Component Speed (rpm) Id lg i
_rad_NO=1571.42(256, 252, 1) radial v 1571.4286 -134.0328 105.8904
_rad_NO=1877.54256, 252, 1) radial v 1877.551 -102.8787 88.7478
_rad_NO=2183.6(256, 252, 1) radial v 12183.6735 -81.8196 78.2161
_rad_NO=3408.1(256, 252, 1) (radial v [3408.1633 -44.3484 52.16693
_rad_NO=4938.{256, 252, 1) (radial VV 4938.7755 -27.0548 391592
_rad_NO=50_Id=(256, 252, 1) (radial ¥ 150 -134.0328 105.59904
>
Delete
Axes
Seurce Axis name Size Unit Periodicity e
1 [ firstcolumn >~ time 256 s antiperiodic v |8 = |antip
2| firstrow ~ angle 252 rad .antiper\'odic ~ |8 : antip
ol ehaar vlclira 1 ~ ..-‘N-.; b
>
Impeort _ 8B6% Save as MLUT
Preview oK Cancel

Import Flux

Setup Preview

[1.NO =50, Id = -134.0328, lq = 105.9504 »

Radial airgap flux density vs time and angle (2C v | '

Angle [*]

Time [s]

'Radial airgap flux density vs time v [

Airgap radial flux density over time for angle=0 [rad], z

B [T]

00 02 04 06 08 10 12
Time [s]
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Radial airgap flux density vs angle =

Airgap radial flux density over angle for time=0 [s], z=

Br[T]
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ol
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of airgap radial flux density over wavenumber for time=

100
E 075+
=
'm 0,50 1 |

725 h\ " Ll . .
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TR R | &8
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Preview OK Cancel




Import of modal basis P

« Import of third party modal basis on a structural mesh in different formats: .unv(o), .disp + .fem
(Optistruct), .txt + .mesh (Ansys), .OP3 etc.

5
. Impart Modal Bases = X Modal Bases setup - H %
Format i
Setup Preview
Optistruct
Units |Ton ~ | [mm | Sets

FEM File: : Select File Mode 17 (2,0) atf=1518 [HZ:I ¥ Vibrations

M Force stator

Number of nodes: 24641 | Number of elements: 7680 Plot Mesh =
- g M Stator Visualization
Disp File: sion/MA_WFRFv_Cyl.disp Select File
Mode
Number of modes: 29 | Number of nodes: 1801 | Natural frequencies: 0 to 9707 Hz = 1
7. Mode 17 (2,00 at f = 1518 [Hz] ~
Impart
_ Display
Number of sets to import: 2 =
poi 6.2 M display mesh
Set Id Label Use Nnodes Ncells Set view | custom ~| parallel projection
1)1 1= Ivoke_ext ~ 11440 6400 Plot
2|46 : All_Teeth_Middle 1361 722 Piot
< >
Number of nodes in selected sets: 1801/1801 Import
[Yoke_ext | [Mode 0: 0.01037783 | | Plot Mode
Save
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CONCLUSION
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Manatee software

Pioneering software specialized in the assessment of magnetic forces, vibrations and acoustic noise
Only simulation & analysis environment combining e-NVH troubleshooting and mitigation tools

Designed to reduce development time by improving electrical, mechanical, acoustic, NVH test engineers’

collaboration in a modern, user-friendly GUI

Developed based on a extensive consulting experience of e-NVH (>200 e-machines analyzed) and R&D

by @EOMYS
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Contact details

Commercial inquiries Technical questions
Anne Trummer Jean Le Besnerais
anne.trummer(@eomys.com jean.lebesnerais(@eomys.com

To stay up to date and receive all the latest information about Manatee (webinars included):

*  Follow us on Linkedfl] at http:/www.linkedin.com/company/eomys

* Subscribe to our newsletter at https://e-nvh.eomys.com/newsletter/
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