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NATIONAL TECHNICAL UNIVERSITY OF ATHENS
:. SCHOOL OF MECHANICAL ENGINEERING
o LABORATORY OF THERMAL TURBOMACHINES

ESTIMATION OF JET ENGINE CARBON FOOTPRINT
FROM DURING ITS LIFE CYCLE
Diploma Thesis
FRAGKOS PANAGIOTIS
Advisor MATHIOUDAKIS KONSTANTINOS

Abstract

In this thesis, thearbon footprint assessmeimif turbine engines for their life cycle is
carried out. The life cycle includes the stages of construction, operatiouliapdsal while
the carbonfootprint refers to the emissions of gases that have a negative effect on the
greenhouse effect.

For this purpose, the turbine engine is analyzed in the life cycle analysis standards, as a
product. The first steps in the study involve delineating theesystfollowed by efforts to
determine the fluxes of mass and energy into and out of it. This is achieved by finding the
mass distribution of the turbo engine, theethods of processings parts, its

transportation methods, its operating and deteriorationazacteristics, its withdrawal
methods and the types of fuels and lubricating oils it consumes.

From theprimary casestudy of the welknown CFN86 turbdan engine, a computing tool
programmed irthe Visual Basic language is created. Thus, the procedurdatmadcan be
generalized testudyvarious turbine enginesf different performance or technolagal
advancementsResearchingelevant bibliographyndscientific papers may enriche
computational tool, enabling it to benprovedand used in products o#r than turbine
engines.

The study leads to conclusions that confirm the concern about the magnitude of the
influence of aviation on climate change and the need for the adoption of methods to offset
emissions, such as biofuels and the promotion of hydnggewered aircraft.
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A.P.U. : AuxiliaryPowerUnit
A.S.T.M. : American Society for Testing Materials
A.T.J. : Alcohdb-Jet

B.AD.A.: Base of Aircraft Data

Bio-SPK: Biderived Synthetic Paraffinic Kerosene
C.A.D. : Computer Aided Design

CAMACMY / 2YYSNDALIf | A NIXCWhpatdtional Madela & A 2y | y I £ & aA
CH:re “ h At~

COr A vE’ > L~ ¥  ha‘ hch
CQ:p' " vE TRMAT R

C.D.A. : Continuous Descent Approach

C.D.O. : Continuous Descent Operation

C.N.C. : Computer Numerical Controlled

E.F.C. : Engine Flight Cycles

E.F.H. : Engirfdight Hour

E.G.T. : Exhaust Gas Temperature

EU. ET.S: European Union Emissions Trading System
F.E.G.P. : Fixed Electrical Ground Power

GH.G. : Greenhouse Gases

G.W.P. : Global Warming Potential

H.EF.A.: Hydroprocessed Esters and Fatty Acids
LAT.A: International Air Transport Association

[.CA.O.: International Civil Aviation Organization
[.J.E.A.B. : International Journal of Environment, Agriculture and Biotechnology
[.L.C.D. : International Life Cycle Database

I.P.C.C. : Intergovernmental Panel@mate Change
L.C.A. : Life Cycle Assessment

L.T.O. : Landing and Ta®éf (Cycle)

M.1.T. :Massachusett$nstitute of Technology

NOx:s ve ' 1"hk _ 7

O.EF. : Organisational Environmental Footprint

P.A.S. : Publicly Available Specifications

P.E.F: Product Environmental Footprint

SOxp ve 47" B 7 7

S.F.C. : Specific Fuel Consumption

W.A.T.E. : Weight Analysis of Turbo Engine

Z.F.W. : Zero Fuel Weight
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