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To cause a material or energy to no

- Sub- N
m

Bifurcate, Detach, Disassemble, Disorder, Diverge,

Branch longer be joined or mixed. Isolate.
To cause a material or energy to break - N
A fuel injector distributes fuel by - n q o N N
e up, in a way that the individual bits are i : Diffuse, Dispel, Disperse, Dissipate, Diverge, Resist,
Branch Distribute v S0 each other and the dr:lav!';m it into the combustion Scatter
undistributed flow. amber.
Erann Divide To split up a flow into parts or to :::g""j:;t;;:siv;'g:rﬁgnst:ftﬂrﬁem"t Detach, Disassemble, Disconnect, Isolate, Release,
dassify distinct parts of a flow. o o 9 Rupture, Sort, Split, Subtract.
relative weights.
A vacuum deaner extracts debris from
Branch Extract E“:"z:’eﬁ;?;'g'::zve"" out, the desired the impomed mixture and exports Draw, Expose, Obtain, Uncover.
2 3 dean air to the environment.
A mesh filter refines fuel by only
To draw or pull out the undesired allowing the liquid, and particles
Branch Refine component of a flow such that only the smaller than the mesh size, to pass Clear, Filter, Purify, Strain.
desired elements remain. through it and continue dirculating
through a system.
EeanEn Femnre To take away a part of a material from A sander removes small pieces of the Cut, Drill, Eat Away, Eliminate, Lathe, Polish, Sand,
its prefixed place. wood surface to smooth the wood. Waste.
To isolate a material or energy into
distinct components, where the A glass prism separates light into
Branch are distinct from ! h to Break Down, Clean, Disjoin, Isolate, Rip, Sever, Tear.
the flow before separation, as well as produce a rainbow.
each other.
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Energy

Energy

Energy

Energy

Energy

Energy

Energy

Acoustic

Acoustic

Acoustic

Chemical

Chemical

Chemical

Sound pressure

Sound velodity

Affinity

Reaction rate

Any flow that is characterized by the
exchange of energy.

Work performed in the production and
transmission of sound.

The local pressure deviation from the
ambient pressure caused by a sound
wave.

The speed at which sound waves travel
through a conducting medium.

Work resulting from the reactions by
which substances are produced or
d into other sub

The force with which atoms are held
together in chemical bonds.

The speed at which ch

. m““h

produce products.

A microphone measures the Pa 0

.pr e :ana dB ngh_
it into a Sound Pressure Level Pa ps_f me'"al
(SPL) signal. dB RS oy
A LIDAR utilises i ft/: High
electromagnetic velocity to IT s/h sh Nominal
calculate distance. W) P Low
An internal combustion engine High
transforms the chemical
affinity of the gas into a Ymol 3/mol LNomInaI
mechanical force. on
Spedal coatings on High

bile panels stop the mol/l/s mol/gal/s 9"

chemical reaction rate of the 1/m3/ 1/in3/: e

metal with the environment.
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Working With: SCS Motor, Generator, Gearbox., Torque Coupler, Axles
This notebook gives an overview of the basic features of the SCS core language. L:j Vehicle s # H Axles ﬁj\ yg F‘Tlf iEh Frontaxle N )ﬁ‘
As is tradition, the classic hello world: iEh Rearaxle, ﬁ‘ﬁ _H"ﬁ“ JE‘ iﬂi R ﬂ ﬁ % ﬁ E]’.J iﬁh ,% E E/
print “Hello World!” FrOntaXle_inle L:j Realaxle_indiv 5 ﬁ_ﬁ Jﬁ EEH % ijJ %g;
Fello Yorld . o Frontaxle diff 5 Rearaxle diff, H & D5 A& KAy &
Butitis not even necessary to add a print, the result of the last expression is always shown. éﬁjz[] [3}_] 10 . [7§] 1 1 F’)?% .
(fielle Yorldl” 1.2 RBAHRHE. BEOKE. RESYESEN
P 12 B A R S A B L
B8 FMIEARABEA sy R (in)  AUHAEE (out) DARGEA#EER (10)
Block ] = b, RN AR R D RE E IR R B AT TR E
system: only 1 instance, all other blocks are W 13 ffon
- owned by system, or other blocks that are e o o
hierarchically owned by system Studio H ] CAXHEH PR B BEA T4, B anTk el
component: hierarchical parts of the system PLESE 1A 24, 34804 ML R E #1798 50,
(mbltiplicity = number of instances) FHO®F 1A GRBRMERS, WE 13 P E
collection: placeholder for sets of other T R R O RS R A B e A
: blocks (selectionsize = number of owned &2 A e
et component instances) 13 BE%J \14:3{]}\sz Y I~ ST e
generator |y asset: special kind of component linked to *E?_Elﬁé‘gﬁ’ E“’J‘}X B HLAE %Z]— '
| evaluation model 2 D ARIE R PR G S5 F B B M, B 14 Ponst 2
B9 EREFHEMDR
system Hybrid powertrains: collection Axles:
M%EE =3 E)zsys‘temm "”::zionsnul. .2
Battery L‘Front—.;r— FENX Collection{as; SATEFRS
Motor R?.nxlz collection lliear'axle:
ol ( P teckcten » e, 14, 10 : Bt iy oy
Torque_cou| collaction Frontaxle: selectionsize = 1..1
Axles properties: ! owns:
Veljic]..e - :::::i:::z."@i: fl Rearaxle_diff
A B 2 ST ENFRAETE styli‘:!af‘aXh_indiV
scenario::simulation acceleration: “ﬂ:':m“u'md“ ?m bilgckealon 338y Ty 1A4)
info: et i} | b!..ockcalor- = (38, 114, 144)
starttime = |;| —— ENHEATaRt
endtime = 20 |s|
timestep = 1 |ms|
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Bt bR AR SRR R, PR
Zn UL A SR BRSO AN 15 FioR
JE PR Al 4% 1 T LA L Bt 3 ST O A
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T BT LA R 26 A R A0 2
&

A 1566 Fhfic & 5 o T AT AR

io::rotational torque out - 1
in::ice_throttle ice_throttle -» 3
in::vehicle_speed vehicle_speed -> 2

style:
blockcolor = (249, 196, 41)  # (R, G, B)
torque out: position=right
WERONERNE

asset::Amesim Motor: attributes:
componentinfo:
componentname = motor_HEV_powertrains
submodel = MOTOR_1
properties:
multiplicity = 1..4
ports::individual:
io::electrical mot_el -> 2
io::rotational mot_rot -> 1
style:
blockcolor = (183, 216, 73)
mot_el: position = left
mot_rot: position = right

variants:

variant bmi_i8_motor:
max_power = 96e3 |w|
max_torque = 250 |Nm|

variant volvo_v6@_motor:
max_power = 50e3 ||
max_torque = 260 |Nm|

variant audi_qg5_motor:
max_power = 33e3|u|
max_torque = 210|Nm|

WTEHEEN 124

# (R, G, B)

} HabPorts Fiio, InstoutiEX 7 VAR
rnFdmenEy ) NS0 ERONSARET SRS

float |W| max power -> PowMax
float |Nm max torque -> TorMax

Port port FA PR 5
2 matching | in [ out | io o N
in— « out o 1.4 ZRERSHE
io— « optional out Gl Bl B
io - - v
BS54
B 12 SR ARKRESHENEO
asset::Amesim Gearbox: component : : Amesim Vehicle:
componentinfo: ports::individual:
componentname = gearbox_HEV_pawertrains _
submodel = GEARBOX _
properties: (40): :chassis_fl chassis_fl
multiplicity = ©..1 HERE (05E1) (i0)::chassis_fr chassis_fr
ports::individual: (out)::vehicle speed vehicle speed DRSO
io: :rotational torque in =» 4 —

R MPEREITF RS R, B 17 FioR
AR 224 T T Amesim 1Y 5L
R BITRE B 2 B i a],
XAV E ) D PERE PR E iR R

EREORNES v
1.5 ZEHIROIER
& 18 Fi 7, Studio Al LLAE K&
B 7 @ 2 Bk A, i an i ke
ENERYERE

13 AHHE. EOYE. RESYESHENX

RS THRER, SRb R
TR, ARA &S5

connections: :restrictive:

ICE=--Torque_coupler
Frontaxle=--Rearaxle
Gearbox--Rearaxle_indiwv
Gearbox--Frontaxle_indiv
Torque_coupler--Rearaxle_indiwv
Torque_coupler-=-Frontaxle_indiv
Axles--Torque_coupler.torque_in_1
Axles--Torque_coupler.torque_in_2

BRI ERT

connections: :prescriptive:

Axles--Torque_coupler.torque_out

Motor --Motor Generator--ICE

Motor --Generator ICE--Gearbox.torque_in
Motor--ICE

Motor --Gearbox

ICE=-=-Axles

S A FhPERERV ARG EE A,
FAE L ERERIERE, WTLAIRIRT
RFRI R GIEE

Simcenter Studio 7] UL & F & 4¢
HE. BRSNS  Kp
Al RE MY R G424, Simcenter Studio
5 Amesim A7 ARG & TR EEDF
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T 22 G0 22 1) v 3 15 e e M E 1 A5 Y
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ICE r . 3variants 201
e 241 aéjhﬁ%ﬁ
: 96 kW, 250 Nm =
el :®: 3variants 50 kW, 200 Nm E@%@ H@
33 kW, 210 Nm
: : - L — 1l =
1 i 96 cells |LL“—J E26 topologically different architecturess
Battery ¥ 1 variant 5
A3 = % 1566 configurations ;]
0 Final gear: 3.68 _ i = T
gha: & L= tvariant  195/50R20 (F) el =
I 215/45R20 (R) L
1 560kg ==
Vehicle 1 variant Cq 0.26 Bﬁ@ = =
S:2.11 m? |
B 16 BoEmiIRFEH
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Y
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E
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S 26
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Acceleration time [s]

E 17 FREEZHIFTIRISHE R EMEREEER

oMo @ oGitide

Saving completed

o {
i
8 configurations selected O[] Gmwds
3, r
° - e S HERE ©
® 3 e “‘.'
“N oo, PelLe] a
[ 35 ... Record number
I 641
o
% 35 \.‘ acceleration @ .
~ I 7417655627
e, i °‘Q
o 344 % > fuel cons NEDC
3 3411845539 r
= g 33 ¥ category 8
=z - X Series - 2WD :;
i ":'.'. ., 30 32 34 36
H 324 engine fuel_cons_NEDC
1513 cylinders
314 cost
str50. | | e
% &0
30 availability 0
= 099901 o
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Requirements

Side load landing | === |

Turning condition

Landing gear load

Initial sizing

System
declaration

—

Concept
generation

System
exploration

Component
optimization

System
optimization

Interactive widget System model Architectures Static FE analysis Componenttopology Multibody simulation
scenarios for preliminary sizing combining variants automatically buckling, optimization and optimization
(e.g. EASA CS25) far nose-landing gear generated size optimization (Simcenter 3D) {Simcenter 3D,
L Simcenter Stlﬂio ) (Simcenter 3D, HEEDS) HEEDS)
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() 18D view:
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Business :
understanding Capture Explore Discover
107
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. - é- 10°
= z L .
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§ £
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What is the right architecture =
for future autonomous air
wehicle (AAV)?

Automatic fault-tree analysis
{(component fault tree technology, CT)
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Architecture

System Declaration oA e

739.628 architectures
in less than 12 hours

Eliminate architectures
with crossing power flows

1 system model
with designer-defined
constraints

Assemblability

Kinematic

. 3D Simulation
Analysis

1D Evaluation
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3D Evaluation
Transmission Builder
Simcenter 3D

12 4-speed designs
{incl. US 8512198)

Optimization & Ranking
Simcenter Amesim
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