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ABSTRACT

The current diploma thesis is mainly concerned withdéneelopment of two
engine models of the A320 neo aircraft engines to enable their qualitative and
guantitdive certification. Initially, an introduction is made to the main computational
tools used, the PROOSIS calculator and general engine model adaptation software.
This software had been developed in the laboratory in previous years and was used
for modeling2 spool tubofan engines.

The following is a list of the changes made to the existing software in order to
be able to model geared turbofan engines. The modifications concern the introduction
of gearboxes, the addition of empirical relationships froemational iterature, and
the choice of a different way of solving the design point. The result of these changes
is the ability to modelengineswith and without gediox as well as the correct
assumption of unknown parametehs addition, the option tohwose a diférent
design point for the design point enables the user to select points where the fuel
consumption value is unknown.

Thenmodified code is used to model CFM LEARA26 and PW1127GJM
turbofan engines that are used on civil A320neo atrcFadr this purpose, an
extensive bibliographic review is carried out to gather information and operating data
that can be used in the various engine modeling phases.

Using themodified code, models of the engines were successfully created
with deviationsof lesstha N 0. 2% from al | the avail abl
considered satisfactory even for diagnostic purposes.

The last part of the project is centered on th@ssion analysis of the
developed models using teeisting software, CAMACM, anchore specifcally, on
evaluating the expected fuel consumption reductiompared to the V25217 A5
engine Thus, five missions werdested using the software in order to evaluate the
total fuel consumption and compare the results with the availableTtiataccuracy
of the engine models created is therefore quantitatively and qualitatively certified.
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Chart 5.2 Axial compressors: pressure ratio versus number of stages.
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= CmgpFan SIMU_YplotSC_sec {branch 1}

= CmpFan.sim_YplotSC_sec {Amb.Mi_in = 0}

= CvgFan.STMD_YplotSC_sec {Amb.MHI_in = 0.05)
* CopFan.STMU_YplotSC_sec {Amb.MNf_in = 0.1}
= CovpFan. STMU_YplotSC_sec {Amb.MHl_in = 0.15)
= Cmpran.st_yplotsc_sec {Amb.Mni_in = 0.2}
* ConpFan.SIMD_YplotSC_sec {Amb.MHI_in = 0.25)
= CpFan.STMU_YplotSC_sec {Amb.MNf_in = 0.3}
= CmpFan STMU_YplotSC_sec {Amb.Mil_in = 0.35)

= CmpFanSTMU_YpiotSC_sec { Amb.MHI_in =
= Cmgfan SIMU_YplotSC_see {Amb.MM_in = 0.55)

= CopFan SIMU_YpotSC_sec {Amb.MNI_in = 0.75}
CmpFan.STMU_YplotSC_sec {Amb.MM_in = 0.8}
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« Cupéan.SIMU_YplotSC_pei {Amb.MNf_in = 0.45}
* CipFan.STMU_YplotSC_pri (Amb.MN(_in = 0.5}
* Cnpéan.STMU_YplotSC_pri {Amb.MIF_in = 0.5}
* CnpFan.STMU_YpIotSC_pri (Amb.MM{_in = 0.6}
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= CmpLSTMY_YplotSC {Amb.Muf_in = 0.2}
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* CnpLSTMU_YplotSC {Anmb, MUT_in
* CpLSTHU_YpIOESC {Amb,MuT_in = 0.55)
= CIpLSIMU_YpIOLSC {Amb.MN_in = 0.5}
CmplSTMU_YPpIotSC {Amb.MHI_in = 0.65}
= Conpl_STMU_YpIotSC {Arb. MU1_in = 0.7}
* CIPLSTMU_YpIoESC {Amb,MKT_in = 0.75}
* CpLSIMU_YpIOLSC {Amb.MNL_in = 0.8}
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* TrbLSIMU_YPlotSC {Amb.MNf_in = 0.25}
| * TrbLSTMU_YplotsC {Amb.Mnf_in = 0.3}
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