== LMS Imagine.Lab
for aircraft engines

Studying the dynamic behavior and
performance of jet engines and their equipment

Benefits
* Assess jet engine performance

* Optimize overall energy con-
sumption by accounting for
engine equipment interaction
with the jet engine

e Study dynamic behavior of fuel
systems by investigating pressure
surge analysis and thermal cou-
pling with the lubrication circuit

* Access multiple design levels,
from components to complete
systems with control strategies

* Assess tradeoffs between hydrau-
lic and electrical thrust reversers

 Significantly reduce development
time and costs by anticipating
potential integration issues

Summary

LMS Imagine.Lab™ software for aircraft
engines allows you to define the exact
boundary conditions for aircraft systems
such as electrical power generation,
bleed systems, fuel systems and flight
dynamics. You can assess the jet
engine’s performance including various
equipment impacting its efficiency
(bleed system) or making it run safely
(lubrication circuit).

With access to more realistic boundary
conditions for every onboard power
network, you will be able to assess the
overall efficiency of the integrated
aircraft in various conditions. You can
study the impact of aircraft mission
requirements in terms of thrust, avail-
able power and fuel consumption.

Not only does the solution help you
predict the behavior of jet engines, it
also supports the design of engine
components and systems including fuel
systems, starters, bleed systems and
their controls, and engine control
actuators.
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The solution is based on the LMS
Imagine.Lab Amesim™ multi-domain
system simulation approach. It provides
dedicated thermal hydraulics libraries
with customizable components that,
when connected together, represent
either the fuel system or the lubrication
circuit of the jet engine. The aerospace
fluids database of standard and custom-
izable components is based on
aeronautics standards and ensures
model accuracy.

Finally, the solution helps you improve
design quality, while reducing develop-
ment time and associated risks on the
core engine and all its equipment.

Combustion

Using the functional engine representa-
tion, you can also carry out high-level
analyses to assess combustion phenom-
ena and pollutant emissions.

Fuel system

The solution is perfectly adapted for
early fuel system design and allows you
to accurately represent components
such as pumps, high-pressure shut-off
valves or the complete fuel metering
unit. It offers you the possibility to
study the fuel system under a wide
range of operating conditions (includ-
ing failure cases) when performing
metering robustness analysis and pres-
sure pulsation analysis to ensure a
constant flow to the combustors.

www.siemens.com/plm/Ims


http://www.siemens.com/plm/lms

LMS

LMS Imagine.Lab for aircraft engines

Features

Advanced thermal hydraulic
components including variable
air/lgas content and their
dynamics as well as large fluids
database

Representation of heat
exchangers, turbines,
compressors and valves

Multi-level and multi-domain
modeling of components
(mechanics, thermal, electrical
and thermodynamics) for valves
or actuators

Pressure, flow and temperature
evolutions through engine
equipment

Advanced analysis tools,
Simulink® interface and
S-function export

o i Senane

m EQ&@Q@ TN TR HE CH-4-0-Q-F-HBB IMNNE AREOE
m - Gl e

(B

Ouside nacale thermal exchanges (raditive and convective)

556 B0 £ Bxge o

3 st
e e v

S ==
e e o
Ea RIS
[ aguon | smesd | o

o DNHOY B

EINALSystemame - reus [l
@

BRA@ ¢ 48

Thrust reverser

The solution also helps you ensure
aircraft safety by assessing thrust
reverser behavior under various operat-
ing conditions. It simplifies trade-off
analysis to investigate electrical and
hydraulic solutions, for example. Other
protection systems such as fire protec-
tion systems or nacelle leading edge
anti-icing systems can be designed as
well.
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Nacelle ventilation

Taking into account various scenarios
(even abnormal events such as a burst
duct event), the solution allows you to
assess engine bleeding system effi-
ciency, including consumers like
environmental control systems and
anti-icing systems. In order to increase
fuel efficiency and decrease drag, the
solution helps you correctly size the
bleeding system and obtain input for
the analysis of thermal stress on bleed

piping.




Bleed air

To maximize aircraft fuel efficiency and
foresee potential integration issues, the
aircraft engine solution helps you
perform pneumatic circuit and compo-
nent design for bleed air network and
actuator modeling. You can also iden-
tify and solve instabilities due to
interactions between actuators and the
circuit, and optimize the design of
valves working at high temperatures.

Lubrication system and engine
thermal management

Finally, the aircraft engine solution
supports a global representation of the
engine lubrication system, as well as
the transient thermo-hydraulic analysis
of the oil system. It enables you to
study heat exchanges in the fuel-cooled
oil cooler during various flight phases as
well as the bearing outlet temperature
in order to avoid degradation issues.

LMS

Regreion Tool for Half Hest Exchangers App hestnt]
5 o

BER2@ ¢+

o

Lubrication System.ame - Outputs

Baaa ++46 O o DHGW B

Oifins | restEhorae | scvenoe enge | presaes

)

[ restoscranerof o aroranse oct

)

vow & w5 3 8 8 B

g5e -

BREE
BEsEsEsEsEEEEEE:

Siemens PLM Software
www.siemens.com/plm

Americas +1 314 264 8499
Europe +44 (0) 1276 413200
Asia-Pacific +852 2230 3308
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