MiHIiCTEpCTBO OCBITHU i HAYKn YKpaiHu
HauioHanbHuin aepokocMivHMi yHiBepcuTeT iM. M. €. XKykoBcbkoro
«XapKiBCbKMIM aBiauiiHUN IHCTUTYT»

Kadgpegpa «[lMpoekTyBaHHA niTakiB i BepTosnboTiB» (Ne 103)

3ATBEPOXYIO
[@apaHT OCBITHBLOI Nporpamu

_lpuna BOPOHbKO

(iM’a Ta npisBuLe)

«31» 08 2024 p.

POBOYA MNPOIrPAMA BUBIPKOBOI
HABYAJIbHOI AuncuuniiHu

«lMpoeKkTyBaHHA CMNOBUX YCTAaHOBOK aBiaUiMHOI TeXHIKU»

(Ha3Ba HaBYanNbHOI AUCLMNIIIHN)

Maxop. JlitTaku Ta BepTonbLoTH

(Ha3Ba BuGipkoBOro 6mnoky)

Fany3b 3HaHb: 13 «MexaHiyHa iHXeHepisa»
(wndpp i HaMMeHyBaHHSA ranysi 3HaHb)

CneuianbHicTb:____134 «ABiauUiHa Ta pakeTHO-KOCMi4YHa TEeXHiKay
(koA i HaMMeHyBaHHA cneulianbHOCTI)

OcBiTHA nporpama:

«[Mpo€EKTYyBaHHS, BUPOOHULTBO Ta cepTUdikauis aBiaLiHOI TeXHIKN»
(HaiMeHyBaHHSA OCBITHLOI Nporpamu)

CDopma HaB4YaHHA: O€eHHa

PiBeHb BMULLOI oCBiTU: NepLunn (6akanaBpCbKUN)

XapkiB 2024 pik



Poboua nporpama «[1poekTyBaHHSA CUITOBUX YCTAHOBOK aBiaLlinHOI TEXHIKNY

(Ha3Ba gucuinniHm)

AN18 CTyOeHTIB 3a cneuianbHicTio 134 «ABialiviHa Ta pakeTHO-KOCMIYHA TEXHIKa»
OCBITHBOK NPOrpamolo: [TpoekTyBaHHA, BUPOBHMLUTBO Ta _cepTudikallis
aBiaLiNHOI TEXHIKK

«_ 27 » 08 2024 poky, — 25 c.

Po3pobHuk:_cT. Buknagay kad. 103, Pycnad LIYKAHOB ﬁ ‘(}‘;\

(nocapa, HAYKOBMIA CTYNIHbL | BYeHe 3BaHHA, IM’'A Ta Npi3BuULIE) (nignuc) )

Poboyy nporpamy HaBYanbHOI AUCUMUNSIHM PO3MMSHYTO Ha 3acigaHHi
kadpeapu (Ne 103) NPOEKTYBAHHSA MiTaKIiB i BEPTONbLOTIB.

(Ha3Ba kacbenpm)

Mpotokon Ne 1 Big « 27 » 08 2024 p.

Ve
3aBigyBay kacdeapu K.T.H., AOLEHT 0% Ceprii TPYEAEB
(HAYKOBHIA CTYNIiHL | BYeHe 3BaHHA) (rii4nuc) (iM’a Ta npizBuLe)



Ministry of Education and Science of Ukraine
N. E. Joukowski National Aerospace University
«Kharkiv Aviation Institute»

Airplane and Helicopter Design Department (No. 103)

APPROVED
Guarantor of educational
m
74 Iryna VORONKO

(si (name)

« 31 » 08 2024

WORK PROGRAM FOR OPTIONAL COURSE
DESIGNING OF AVIATION POWER PLANTS

(course name)

Major. Planes and Helicopters

(optional block name)

Field of knowledge: 13 Mechanical Engineering
(code and name of field of knowledge)

Speciality: 134 Aviation and Aerospace Technologies
(code and name of specialty)

Educational program:
Designing, Manufacturing and Certification of Aviation Technique

(name of educational program)

Tuition form: full-time

Higher education level: First (bachelor)

Kharkiv 2024



The work program of Designing of Aviation Power Plants

(course name)

for students of speciality 134 Aviation and Aerospace Technologies
educational program__Designing, Manufacturing and Certification of Aviation
Technique

« 27 » 08 2024, — 25 p.

Developer: Senior Lecturer of #103 department, Ruslan TSUKANOV ‘

(iob, scientific degree, name)

The work program was discussed on (No. 103) Airplane and Helicopter
Design department meeting.

Protocol No._ 1 from« 27 » 08  2024.

s
Head of the department PhD, Associated Professor /72 Serhii TRUBAIEV

(scientific degree) /shan) (name)



1. Onuc HaBYanbHOI AUCLUUNIIIHN

["any3b 3HaHb, XapaktepucTtuka
HanmeHyBaHHS cneyjianbHICTb, OCBITHA | HaBYarnbHOI AUCLUNMIHN
NOKa3HMKIB nporpama, piBeHb (oeHHa dopma
BULLIOI OCBITHU HaBYaHHS)
Fany3b 3HaHb
KinbkicTb kpeauTis — 6 13 «MexaHiyHa Bubipkosa
— . iHXXeHepiay ——
KinbkicTe moaynis — 2 (Wndp | HaTveHyBaHHS) HaB4yanbHuM pik
KinbKiCTb 3MiCTOBUX
MoayniB — CneuianbHicTb 2024/2025
lHamnBioyansHe 134 «AsiauinHa Ta c
3aBOaHHS HeMae pakeTHO-KOCMiYHa emectp
3aranbHa KinbKicTb TEXHika» 8-1
roauH — 36/180 (oA Treiveryeanz) Nekuii *
OcBiTHA nporpama 12 roq. —
«MpoeKTYBaHHS, MpakTnyHi
KinbKiCTb TUXKHEBUX BMPOBHMLITBO Ta 24108, _
rovH ANs AEHHOI cepTudikauis asiawinHoi TlaboparopHi
dOpMM HABYAHHS: TEXHIKU» —
ayauTopHIUX — 3,00 (HaViMeHyBaHH) CamocrTinnHa poboTa
CaMOCTINHOT po6oTH PiBeHb BUWLOT OCBITH: 144 ron.
ctyaeHTa — 12,00 ' Bua koHTponio
nepLnii MOJJ,yJ'IbH.MI7I KOHTPOIb,
(bakanaBpcbkui) ICrnT

CniBBIiAHOLIEHHST KINbKOCTI rOAMH ayaAUTOPHMX 3aHATb OO CaMOCTINHOI poboTu
CTaHOBUTL: 36/144.

* AyOUTOpHE HaBaHTaXXeHHA Moxe ByTn 3ameHweHe abo 36inbleHe Ha OAHYy roguHy B
3anexHoCTi Bif po3knagy 3aHsATb.



1. Course Description

Indicators

Field of knowledge,
speciality, education

program, higher
education level

Course characteristics
(full-time tuition)

Number of credits — 6

Field of knowledge

Number of modules —
2

Number of substantial
modules —

Individual task absent

Total number of
hours — 36/180

Number of hours per
week for full-time
tuition:

auditorium — 3.00
student’s independent
work —12.00

13 Mechanical

Optional

Engineering
(code and name) Academic year:
Speciality
134 Aviation and 2024/2025
Aerospace Semester
Technologies 8-th
(code and name) Lectu res *
Educational program 12 h.ours *
Designina,

Manufacturing and

Certification of Aviation

Laboratory classes *

Technique

(name)

Independent work

144 hours

Higher education

Inspection

level:

First (Bachelor)

Module checking,
Exam

Ratio of auditorium classes number of hours to independent work ones is: 36/144.

* Auditorium time can be decreased or increased per an hour depending on

timetable.




2. Purpose and Task of the Course

Purpose of studying is to give
knowledge about purpose, layout and
principal diagrams, operation and basic
parameters, structure of units and elements
of systems of aviation power plants (APP);
design features of APP; acting loads and
operation under the loads; airframes of
engine mounts and their comparative
estimation, applied materials; general and
specific requirements of FAR/CS-
23/25/27/29 to APP as wall as examples of
their implementation; to learn the skill of
engineering approach towards analysis and
design with aimed at estimation of structure
and making efficient design decisions.

Task is to give knowledge about:

— structure, purpose and general
requirements for APP systems;
principles of classification of APP;
engine types for APP, their basic
properties; schemes of APP -
versions of arrangement (layout);
impact analysis of arrangement to
aerodynamic, strength and mass,
safety and comfort, maintenance
properties, center—of—gravity
position and general arrangement
of airplane;

— airframe of units of APP (engine
mounts, engine nacelles, pylons
est.), operation under loading,
structure of units and elements,
design materials; general and
specific requirements to the
systems and equipment of APP;

— fuel systems: purpose,
requirements and  structure;
aviation fuel processing; aviation
fuels properties; aviation fuels
and additives; fuel storage
subsystem; refueling/defueling
subsystem; fuel feed subsystem;
fuel transfer subsystems; fuel
jettison subsystem; vent,
pressurization and neutral gas
subsystems; fuel measurement,
indication and  management
subsystems;

2. MeTa Ta 3aBAaHHA HaBYanbHOI
AUNCUNNNiHN
Mema su84YeHHs1 — OaTtun 3HaHHA npo

NPU3HaYEeHHS, KOMMNOHYBarbHi Ta
NPUHUMNOBI Cxemun, poboTy | OCHOBHI
napamMeTpu, KOHCTPYKUil —arperaTiB Ta

€NEMEHTIB CUCTEM CUNOBMX yYCTaHOBOK (CY)
niTakiB Ta BEpPTONbOTIB, NPO MPU3HAYEHHS,
KOHCTpYKUil enemeHTiB CY nitakiB Ta
BEPTONbOTIB; NP0 Aitode HaBaHTaAXEHHS |
poboTty nig HaBaHTAXXEHHAM; npo
KOHCTPYKTUBHO-CUJIOBI cxemm (KCC),
KpiNNeHHs ABUryHa Ta IX MNOPIBHAMBHY
OUiHKY, 3acTocOByBaHi MaTepianu; npo
3aranbHi i cneuianbHi Bumorn FAR/CS-
23/25/27/29 po CY nitakiB Ta BEpTOnbOTIB
Ta npuknagm ix peanisaudil; HaBYATU
IHXXeHepHUM MeToaam aHanisy Ta
NPOEKTYBaHHA 3 METOK OLHKA KOHCTPYKLIT
Ta NPUAHATTA pauioHanbHNX
KOHCTPYKTUBHUX PillEHb.
3ae0aHHs1 — [aTn 3HAHHS Npo:
— CKnag, Npu3HayYeHHs Ta 3aranbHi
BuMorn oo cuctem CY nitakie Ta

BEPTONbLOTIB,; NPUHLMNIN
knacudpikauit  CY nitakiB Ta
BEpPTONbLOTIB;, TvNn ABuryHiB CY
niTakis, )¢ OCHOBHIi
Xapaktepuctukn; cxemmn  CY
nitakiB — BapiaHTU pPO3MiLLEeHHS

(kOMMNOHYBaHHSA); aHania BnMBY
KOMMOHYBaHHS Ha aepoguHaMiky,
MiUHICTb Ta Macy, 6e3neky Ta

KomcopT, eKkcrnyaTtauinHi
BNacTUBOCTI, LEeHTPIBKY Ta
3ararnbHe KOMMOHYBaHHS fiTaka;
— KCC enemeHntiB CY nitTakiB
(kpinneHHs ABUryHa,
MOTOrOHAOMNM, NIAOHW Ta iHW.),
poboTy nig  HaBaHTaXEHHAM,
KOHCTPYKLUiI By3niB Ta eneMeHTiB,
KOHCTPYKLiMHI Marepianu;
creuianbHi  BMMOIrM  asiaLiMHUX

npaBun 4O CUCTEM Ta E€fIEMEHTIB
CY nitakiB Ta BEpTONbLOTIB;

— NanuBHIi CUCTEMU. NPU3HAYEHHS,
BUMOIM Ta cKnag, BUPOOHMUTBO
aBiauinHMX nanue, BAcCTUBOCTI
aBiauUinHUX  Manus; aBiaLinHi
nanvea Ta npucagku; nigcucrema
3b6epiraHHa nanuea; nigcucrtema
3anpaBrieHHSa-311BY nanuea;
nigcucTtema >XMBMNEHHSA NanuBOM,;
nigcuctema nepekavyBaHHSA
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— oil systems: purpose and
requirements; aviation oils;
general characteristic of oll
systems; schemes of oil systems;
calculation of oil systems; oil
system components;

— problems of internal
aerodynamics, air  ingestion

system and gas exhaust, their
structure and design, methods of
regulation;

— purpose, arrangement, engine
mount and systems of Auxiliary
Power Units (APU); classification
and features of starting systems;
features of fire on-board aircraft,
schemes of APP fire control
systems, their main components,

purpose and principles;
classification and features of
engine control systems, APP

controls; icing results and ways of
aircraft protection against icing,
features of APP anti-icing and
deicing systems.

Obtained competences:

General competences (GC):

Familiarity and understanding the
subject field and understanding professional
activity.

Ability for abstract thinking, analysis
and synthesis.

Creativity, initiativeness,
and ability to work in team.

Ability to estimate and provide quality
of performed works.

Prognostication of own activity results
from the point of view of inadmissibility of
ecological situation worsening and hazard
appearing for people health.

Internal need for purposeful
improvement of professional knowledge and
skills during studying and professional

enterprise

— MPU3HAYEeHHs1 MacnsiHOl CUCTEMM
Ta BUMOrM [0 Hel, aBialinHi
Macna; 3aranbHa XapakTepUCTUKN
MacCIsiHuX cucTem; cxemm
MacrsitHUX CUCTEM; pPO3paxyHKu
MacIisitHUX CUCTEM; KOMMOHEHTH
MacIsiHUX CUCTEM;

— MNUTaHHA BHYTPILUHBOI
aepoamHamiku, noeiTpsidabnHauis
[ BUXiOHNX NPUCTPOIB, D4
KOHCTPYKUil Ta MPOEKTYyBaHHS,
cnocobu perynioBaHHs;

— MNPU3HAYEHHS, KOMMOHYBaHHS,
KpinsfieHHs Ta cuctemm
AOMNOMDKHMX CUITOBMX YCTaHOBOK
acy); Knacudikauito Ta
0COBMMBOCTI  MYCKOBUX CUCTEM;
ocobnuBoCTi noxexi Ha 6opTy
nitakis Ta BeEpPTOSbOTIB, CXEMU
NPOTMNOXEXHUX cuctem CY, ix
OCHOBHi €fleMeHTU, NpPU3HAYEHHS
Ta npuHUMNM gii; knacudikauito

Ta 0cobnnBoCTi cucTem
ynpaeniHHA ABUIyHaMu, oOpraHu
kKepyBaHHa CY; Hacnigkm Ta
crnocobu 3axucTy Bif 3nefeHiHHS,
0cobnnBoCTI
npoTNoGnigHIOBaNbHOI  CUCTEMM
Cy.

KomnemeHnmHocmi, SAKi

Habyearombcs:

3azanbHi komnemeHmHocmi (3K):
3HaHHA Ta pPO3YMIHHA NpeaMeTHOI

obnacti Ta  poO3yMiHHA  NPOJECINHOI
AiSsNbHOCTI.
3paTHicTb 0o abCTpaKTHOro

MMWCIIEHHS, aHani3y Ta CMHTe3sy.
KpeaTuBHicCTb, iHILiaTUBHICTb,
NiANPUEMNUBICTb Ta 34aTHICTb NpauoBaTh B
KoMaHgi.
3oaTHicTb ouiHIOBaTH Ta
3abe3neyyBaT AKICTb BUKOHYBaHUX POBIT.
[MporHosyBaHHSA Hacnigkis CBOEI
OISNbHOCTI 3 nNo3uuii  HENPUNYCTUMOCTI
NOripLWEeHHA  eKONoriyHol  cuTyauii  Ta
BUHUKHEHHA Hebe3nekn nOnd  340poB’s
nogen.
BHyTpiwHsA

notpeba 0o



activity.

Professional competences (PC):

Application the mathematical
apparatus for solving problems in the field of
structure designing and manufacturing.

Ability to describe interaction of bodies
between each other and also with gas and
hydraulic medium on the base of a base
knowledge from base sections of physics,
mechanics, electrostatics, electrodynamics,
optic, aerohydrodynamics.

Ability to state and solve problems of
parameters designing of products and
processes of their manufacturing.

Ability to make estimation of loadings
applied to structural components on the
base of their operation conditions.

Ability to calculate components of
aviation and  rocket-space technics,
including ones made of composite materials
using knowledge from the mechanics and
strength of materials and structures.

Ability to apply corresponding software
(program languages, program package) to
make physical and mathematical
calculations in the field of designing and
manufacturing of aviation structures.

Develop technical and  design
documentation for aerospace technic main
components manufacturing.

Estimated results of studying (RS):

Ability of mathematical and logical
thinking, knowing main terms, ideas and
methods of fundamental mathematics and
skills of their application during solving the
specific problems.

Knowing modern information and
communication technologies enough for

studying and professional activity.
Regulation of loading applied to A/C

assemblies using technical task,

arrangement schematics, technical and

reference literature, computers according to
typical calculation procedures.

Calculate mode of deformation,
determine load-carrying capability of
structural components of aviation and
rocket-space technics.

Calculate strength of units and joints of

LiniecnpsiMoBaHoOro NoninweHHsA
npodecinHnX 3HaHb Ta HABMYOK Ha MpPOTAS3i
HaB4YaHHS Ta NPOdECINHOI AiSiNbHOCTI.

daxosi KoMrnemeHmMHocmi
cneyianbHocmi (PK):
BukopuctoByBaHHS ~ MaTeMaTU4HOro

anapaTty nig 4ac BMpilWleHHA 3aBdaHb B
obnacTi npoekTyBaHHs Ta BUPOBHULUTBA
KOHCTPYKLIN.

34aTHiCTb onucy B3aeMogil Tin Mix
coboto, a TakoX 3 rasoBuM i rigpaBnivyHMM
cepenoBuleM Ha nigcrasi 6a3oBMX 3HaHb B
OCHOBHUMX po3ginax q@i3nknu, MexaHiku,
eneKTPoCTaTUKK, eNEKTPOANHAMIKKN, ONTUKM,
aeporigpoanHamiku.

30aTHICTb MOCTAHOBKM Ta PilEeHHS
3agay NpoeKkTyBaHHSA napameTpiB BUPOOLIB i
npouecis ix BUpOObHULTBA.

3paTHicTb pobutn OLLiHKY
HaBaHTaXXEHHS Ha KOHCTPYKTUBHI enemMeHTn
BUXOASYM 3 YMOB X eKcnnyaTauii.

30aTHICTb  pO3paxyHKy  ernemeHTIB
aBiaUiNHOI Ta PaKkeTHO-KOCMIYHOT TEXHIKK, Y
TOMY 4ucni 3 KOMMNO3UUINHMX MaTepianis
BUKOPUCTOBYIOYN 3HAHHSA Y ranysi MexaHikm
Ta MILHOCTI MaTepianis Ta KOHCTPYKL,iN.

30aTHIiCTb BMKOPUCTOBYBaTH
BignosigHe nporpamHe 3abe3neyeHHs
(MmoBM  nporpamyBaHHsl, nakeTu) Ang

npoBefeHHs @i3n4yHnX Ta MaTeMaTU4HUX
po3paxyHkiB B 0bnacTti MpoeKkTyBaHHA Ta
BMPOOHMLTBA aBiaLiiHNX KOHCTPYKLiN.
Poapobnatu TEXHIYHY i
KOHCTPYKTOPCbKY AOKyMeHTaUuito ana
BUIOTOBSIEHHSI OCHOBHUX enemMeHTiB AKT.
OuikyeaHi pe3ysibmamu Hag4aHHS:
30aTHICT OO0  mMaTteMaTudyHoro Ta
NOTMYHOr0O MWCMEHHSA, 3HAHHA OCHOBHMX
NOHATb, iAen i meToaiB dyHAaMeHTanbHOI
MaTeMaTUKN Ta BMiHHS IX BUKOPUCTOBYBATHU
nig Yac po3B’si3aHHA KOHKPETHUX 3aBAaHb.
3HaHHA cy4acHuX iHopmauinHMX Ta

KOMYHiKauinHMX  TexHonorin B 0bcasi,
AOCTaTHbOMY ans HaBYaHHS Ta
nNpodecinHOT iANbHOCTI.

HopmyBaHHs HaBaHTaXXeHHSA Ha

arperatv JIA BUMKOPUCTOBYHUM TEXHIYHE
3aBOaHHs, CXEMU KOMMOHYBAHHSA, TEXHIYHY
Ta posigkosy nitepaTtypn, EOM a3rigHO 3
TUMNOBMMW METOANKAMM PO3PaxyHKIB.

O6uucnioBatu HanpyxeHo-
nedopMOBaHUN CTaH, BM3HA4YaTU Hecy4vy
30aTHICTb  KOHCTPYKTMBHUX  €rleMEHTIB

aBiauiHOI Ta pakeTHO-KOCMIYHOT TEXHIKN.



aerospace technics on the base of
schematics and pilot projects using
technical and reference literature, CAD/CAE
means, according to typical calculation
procedures.

Development designing
documentations, sections of explanatory

notes for pilot projects of mean complexity
of aerospace product components and
making drawings by means of existing
methods on the base of normative
documents and operating standards,
including application of CAD means.

Student should know:
— structure, purpose and general
requirements for APP systems;
— principles of classification of APP;
— engine types for APP, their basic

properties;
— schemes of APP — versions of
arrangement  (layout); impact

analysis of arrangement to
aerodynamic, strength and mass,
safety and comfort, maintenance
properties, center—of—gravity
position and general arrangement
of airplane;

— airframe of units of APP (engine
mounts, engine nacelles, pylons
est.), operation under loading,
structure of units and elements,
design materials;

— specific requirements of
Airworthiness Regulations to the
systems and components of APP;

— structure of diagrams of liquid

system pipelines of APP,
structural elements, their purpose
and principle of operation,
designing calculation, altitude
performance of fuel and oil
systems;

— problems of internal
aerodynamics, air  ingestion

system and gas exhaust, their
structure and design, methods of
regulation;

— purpose, arrangement, engine
mount and systems of APU,;

— classification and features of
starting systems;

PospaxyHkn By3niB Ta 3’€QHaHb
Bnpob6iB AKT Ha MiUHICTb Ha OCHOBI Cxem Ta
€CKI3HMX  NPOEKTIB i3  BUKOPUCTAHHSAM
TEXHIYHOT Ta  [OBIOKOBOI  niTepaTtypu,
3acobiB  aBTOMaTu3auil  NPOEKTyBaHHS,
3rigHo 3 TUMOBMMM MeToaukamm
pPO3paxyHKiB.

Pospobka KOHCTPYKTOPCBKOI
AOKyMeHTaUil, po3ginisa  MNosiCHIOBasbHUX

3anncok pobiT ecKi3HNX NPOeKTiB cepeaHbOi
cknagHocTi enemeHTiB BuMpobiB AKT Ta
nobynoBa KpeCrneHHs iCHyr4YMMn MeTogamm
Ha OCHOBIi HOPMAaTMBHWUX [OOKYMEHTIB |
Ailunx  ctaHgapTtiB, 'y TOMy u4ucni 3
BUKOPUCTaAHHAM  3acobiB  aBTomatm3sauii
KOHCTPYKTOPCbKMX pOBOT.
CTyneHT mae 3Hamu:

— CKnag, NpuM3Ha4eHHsl, Ta 3arasnbHi
Bumorn o cuctem CVY nitakiB Ta
BEPTONbOTIB;

—  MpPUHUMNU knacudikauit
nitakie Ta BEPTOSIbOTIB;

— Tunn asuryHie CY nitakis, 1x
OCHOBHi XapaKTepucTuKu;

— cxemn CY nitakiB — BapiaHTu
PO3MiLLEHHSA (KOMMOHYBaHHSA);
aHani3 BMAMBY KOMMOHYBaHHS Ha
aepoanHamiky, MILHICTb Ta macy,

cy

Besneky Ta KomcopT,
eKkcrnnyaTauinHi BNaCTMBOCTI,
LEHTpPIBKY Ta 3aranbHe
KOMMOHYBaHHS NiTaka;

— KCC enementiB CY nitakiB
(kpinneHHs ABUTYHa,
MOTOrOHAONM, NIAOHN Ta iHW.),
pobOTYy nNid  HaBaHTAXEHHAM,

KOHCTPYKLUiI By3fiB Ta enemMeHTiB,
KOHCTPYKUiMHI MaTepianu;

— cneuyianbHi  BUMOrM asiauiiHUX
npaBun OO CUCTEM Ta €NEMEHTIB
CY nitakiB Ta BEpTONbLOTIB,;

— CTPYKTYPHY oynosy cXem
Marictpanen piguHHUX CUCTEM
cYy nitakis, KOHCTPYKTUBHI
ernemMeHTun, IX Mpu3HaAYeHHs Ta
npuHUMn  Aii, NpoeKkTyBasibHi
pO3paxyHKW1, BUCOTHICTb NannBHOI
Ta MacCnsHOI CUCTEM;

— NUTaHHA BHYTPILUHBOI
aepoanHamiki, noBiTpsA3abuHadis
[ BUXIOHUX  MPUCTPOIB, X
KOHCTPYKUil Ta MpPOEeKTyBaHHA,
crnocobu perynoBaHHS;

— TMpPU3HAYeHHs, KOMMOHYBaHHS,
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features of fire on-board aircraft,
schemes of APP fire control
systems, their main components,
purpose and principles;
classification and features of
engine control systems, APP
controls;

icing results and ways of aircraft
protection against icing, features
of APP anti-icing and deicing
systems.

Student should be able:

to carry out comparative analysis
of arrangement (layout) of
systems and equipment of APP
onboard an airplane taking into
account their impact to airframe of
airplane and its aircraft
performance characteristics;

to design airframe, structural,
principal, design diagrams of
systems and equipment of APP;
to perform design taking into
account requirements of aviation
regulations FAP/CS-23/25/27/29,
using methods of rational design
and PC for the purpose of
estimation of versions of structure
and design decisions;

knacudikauiro Ta 0cobnmueBocTi
NMyCKOBUX CUCTEM;

ocobnuBoCTi noxexi Ha 6opTy
nitakis Ta BeEpPTOSbOTIB, CXEMU
NPOTMNOXEXHUX cuctem CY, ix
OCHOBHi €NeMEHTU, NMpPU3HaAYEeHHs
Ta NpuUHUMNK Ai;

Knacudpikauito Ta ocobnmBoCTi
CUCTEM YNpPaBniHHA OBUryHaMM,
opraHu kepyBaHHs CVY;

Hacnigkm Ta cnocobu 3axucty Big
3nefeHiHHS, 0cobnNMBOCTI
npoTnoGnigHBaNbHOI  CUCTEMN
Cy.

CTyneHT Mmae emimu:

NnpPoOBOANTU MOPIBHAMBHUW aHania
PO3MiLLEHHSA (KOMMOHYyBaHHSA)
cuctem i enemeHTtiB CY AKT Ha
nitaky abo  BepTONbLOTI 3
ypaxyBaHHaM ix BnnmBy Ha KCC
nraHepa Ta Moro fIbOTHO-TEXHIYHI
XapaKkTepUCTUKY;

po3pobnatn  KCC, CTpyKTypHi,
npuHUMNianesHi, pPO3paxyHKOBI
cxemn cuctem i enemeHtiB CY
nitakis Ta BEPTONbLOTIB;
NpoOBOOUTM  MNPOEKTyBaHHA 3
ypaxyBaHHAM BuMOr ABsiauinHNX
npasun FAR/CS-23/25/27/29,
3aCTOCOBYOUM MeToau
pauioHanbHOro NPOEeKTyBaHHA Ta
EOM 3 meTow OLUiHKM BapiaHTiB

— to carry out design of systems KOHCTPYKLUIT Ta NPUUHATTA
and units of APP, using methods piLleHb;

of increasing reliability, BUKOHYBATH KOHCTPYIOBaHHS

survivability and service life taking cucteM i enemenTiB CY nitakiB Ta

into account state-of-the-art of BEPTONLOTIB, 3aCTOCOBYHOUM

aviation technique. 3acobu niaBULLEHHS HaOiMHOCTI,

XUBYYOCTI [ pecypcy 3

ypaxyBaHHAM Cy4acCHOro piBHS
PO3BUTKY aBiauiHOT TEXHIKN.

Prerequisites: lMpepekesizumu:
— Aerohydrodynamics of planes and — aepofAvHamika niTakis Ta
helicopters; BEpPTONbOTIB,;

— ANHaMiKa NonboTy;

— TeopeTn4yHa MexaHika;

— MexaHika mMartepianis Ta
KOHCTPYKLiN;
— Structural mechanics; — ByaisenbHa MexaHika,;
— General arrangement of airplanes; — 3aralnbHa bynosa

— Engines of airplanes and helicopters. PaKeTHOI Ta KOCMI4YHOI TeXHiKu; .
— [IBUTYHW NiTakiB Ta BEPTONLOTIB.

— Flight dynamics;

— Engineering mechanics;

— Mechanics of  materials and
structures;

aBiaLlinHo-
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Corequisites:
— Designing of airplanes’ units.

The knowledge, which has got during
this course studying, is applied during
making term project «Designing of
airplanes’ units» and also bachelor diploma
project.

3. Course Work Program

Module 1.
Theme 1. Introduction to the
course Designing of Aviation

Power Plants

Subject of the course. Definition of
concept a power plant. Purpose of aircraft
power plant. Content of APP. Ways of
development of power plants (basing on
comparison of APP properties development:
thrust (power), specific thrust, specific
gravity, specific  fuel consumption,
aerodynamic of APP, reliability, service life).
Over-all technical requirements to aircraft
power plants.

Theme 2. Classification of Power
Plants. Types of Aircraft Engines

and Their Arrangement on Aircraft
General analysis of different aircraft
engine types and areas of their application.

Main  characteristics of  reciprocating
engines, turboprops, prop-fans, turbo-
shafts, turbojets, bypass turbojets

(turbofans), turbojets and turbofans with
afterburner, ramjets, rocket engines (liquid-
propellant rocket engines and solid-
propellant rocket engines), and combined
engines. Combined power plants.

Auxiliary power unit (APU): purpose,
content and arrangement.

Engine selection. Numbers of engines.

Analysis of engine arrangement
schemes on aircraft: in fuselage, on wings,
in wings root part, under wings with pylon, in
fuselage tail part, above wings, above
fuselage.

Theme 3. Engine Mounts
Engine mounts. General information.
Purpose. Requirements. Loadings. Critical

Kopekeizumu:

— KOHCTPYIOBaHHS
aBiauinHOT TEXHIKW.

3HaHHA, WO OTpUMYKTbCA nNig 4ac

eneMeHTIiB

BMBYEHHSA uiel ANCUMNIIHN,
BUKOPUCTAKOTLCA  Mig  4ac  BUKOHAHHSA
KypcoBOro npoekty 3 «KoHCcTpytoBaHHS

€NeMeHTIB aBialiNHOl TEeXHIKM», a TaKOX
ANNSIOMHOro npoekTy 6akanaspa.

3. NMporpama HaBYanbLHOI
AUNCUNNNIHN
Moayns 1.
Tema 1. BcTtyn o HaBYanbHOI
ancumnniiun «MpoekTyBaHHSA
CUNOBUX YCTAaHOBOK aBiaLliuHOIl

TeXHIKn»
MNpeomeTt BMBYEHHSA i 3agaui
ancuunniin. Bu3HavyeHHa NOHATTS «cunoBsa
yCTaHOBKa. Mpu3HaveHHs CUMNOBOI

yCTaHOBKM niTakiB Ta BepTonboTiB. Cknag
CY. LUWnaxm possutky CY (Ha 6asi
NMOPIBHAHHA pPO3BUTKY XxapakTepuctnk CVY:
Tara (NOTYXHICTb), NMTOMa Tdra, nMTOMa
Bara, nuMToma BUTpaTa nanuea,
aepoanHamika CY, HaginHictb, pecypc).
3aranbHi TEXHIYHI BUMOTH.

Tema 2. Knacudikauia CY nitakiB.
Tunu aBuryHiB aBiadinHux CY Ta ix

PO3MillleHHA Ha niTaKkax

3aranbHU  aHania  pi3HUX  TUNIB
aBiauiiHMx  gBuryHiB i obnacti  iX
3actocyBaHHs. OCHOBHI XapaKTepUCTUKK
ABUTYHIB — NOPLUHEBUX (nAQ),
TypborsuHToBUx  (TrA), TypBOrBuHTO-
BeHTUNATopHUX  (TMBA), Typ6oBanbHUX

(TBnf), TtypbopeaktuBHux (TPL, TPO®D),
ABOKOHTYpHUX TypbopeaktusHux (TPOO,
TPOOD), NPAMOTOYHUX NoBITPSAHO-
peaktusHux (MMNPA), paketHux (PPO,
POTI), KOMOIHOBaHMX (TPO+MNPA).
KombiHoBaHi c1noBi yCTaHOBKMW.

HonomixxHi cunosi yctaHosku (OCY):
NPU3Ha4YeHHSA, CKNag i PO3MiLLEHHS.

Bubip gBuryHa. KinbKiCTb ABUryHIB.

AHaniz cxem CY 3 poO3MilLEeHHAM
OBUryHIB Ha niTakax Ta BepTonboTax: Y
dro3ensxi, Ha Kpwni, y KOpPeHeBin YacCTUHI
Kpuna, nig Kpurnom Ha nifioHax, B XBOCTOBIN
YacTuHi  ro3ensky, Haa Kpunom, Hapg
dorozensikem.

Tema 3. KpinneHHsa ABuUryHise
Cuctema KpinneHHs OBUTYHIB,
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load conditions.

Engine mounts of (bypass) turbojets
depending on their arrangement onboard
aircraft.  External loads carrying-out.
Materials. Strength calculation. Designing of
engine mount elements and attachment
fittings.

Engine mounts of turboprops (truss
and truss-girder). Engine mounts of
turboshafts on helicopters. Airframes of
engine mount for reciprocating engines
(radial and in-line piston engines). External
loads carrying-out. Materials. Design of
attachment fittings. Requirements
satisfaction.

Theme 4. Vibrations and Shock-

absorption

Vibration typeis. Causes of
vibrations. Forced and free vibrations.
Effects of vibrations. Ways to decrease
vibrations. Stiffness of power plants.
Oscillations of a system with one degree of
freedom. Shock-absorption of engine
mounts. Purposes and essence of shock
absorption. Location of shock absorbers.
Stiffness  of  shock-absorbers.  Elastic
materials. Design of shock absorbers.

Module 2.

Theme 5. Fuel Systems

Fuel systems: purpose, requirements
and structure. Aviation fuel processing.
Aviation fuels properties. Aviation fuels and
additives.

Fuel storage subsystem: purpose,
requirements and structure. Calculation of
required capacity of fuel tanks. Fuel tanks
arrangement. Aircraft center-of-gravity shift,
due to fuel migration. Fuel tanks structure
and classification.

Refueling/defueling subsystem:
purpose, requirements and classification.
Gravity  refueling.  Ground  pressure
refueling/defueling. Refueling subsystem
control units. Air refueling.

Fuel feed subsystem. Fuel feed
methods. Tanks connection types. Selection
of feed tanks number and arrangement.
Feed reliability increase methods.
Integrated feed subsystem solution. Feed
subsystem components. Feed subsystem
calculations.

Fuel transfer subsystems:
auxiliary and center-if-gravity control.
Fuel jettison subsystem: purpose,

main,

3aranbHi BigoMocTi. [1pn3HavyeHHs. Bumorn.
HaBaHTaxeHHA. Po3paxyHKoBi BUNaakKu.

Cunosi cxemun kpinnenHs TPO(O) B
3arexHOoCTi Bi PO3MIllEHHA [OBUryHIB Ha
nitaky. PoboTta nig HaBaHTaXEHHAM.
MaTtepiann. PospaxyHKn Ha  MiLHICTb.
[MpoekTyBaHHA  enemMeHTiB Ta  BY3NiB
KpinfeHHs ABUTYHIB.

KCC cucrem  kpinnenns  TIA4
(dbepmoBi Ta pepmo-b6ankosi). KCC cucrtem
KpinneHHss TBa[l Ha BeptonboTax. KCC
cuctem kpinneHHa [ (3ipkonogibHnx Ta
pagHux). Pobota nig HaBaHTaXeHHsIM.
MaTtepian. KoHCTpykUil By3niB KpinneHHs.
Peanisauisi nponoHoOBaHUX BUMOT.

Tewma 4. Bibpauii Ta amopTusauia

Tunn BiGpauin. lMpuumHun BiGpauin.

3MyLlleHi i BRnacHi KonMBaHHs, 4acToTa
KonueaHb. Hacnigkm BiOpauin. LUnsxm
3meHweHHa Bibpauin. Xopctkicte CY.

KonvBaHHa cuctemi 3 OOHMM CTyneHem
csoboan. AMopTmsauist KpinneHHa ABUIYHIB.

3apadi amopTum3adii, ii CyTHICTb.  Micue
yCTaHOBKM  amopTusartopis. XKopCTKiCTb
amopTu3aadlil. MaTepian NPYXHUX
enemMeHTiB. KOHCTpYKList amOpTn3aTopis.
Moaynsb 2.
Tema 5. NanuBHi cuctemun
ManuBHi  cucteMn: NPU3HAYEHHS,

BMMOrM Ta cknag. BupobHuuTBO aBiauiiHmx
nanue. BnactmBocTi asiauinHMX nanus.
ABiaUirHi nanuea Ta Npucagku.

Miacuctema  3b6epiraHHsa  nanuea:
NPU3Ha4YeHH4, BMMOTU Ta cknag.
PospaxyHok HeobxigHoro ob’emy nanumBHUX
OakiB. PoamilleHHa nanumBHUX  Daki..
3MiLLEHHS LLeHTPY Baru fnitaka, CnpudnHeHe
nepeTikaHHAM nanuea. KoHCTpykuia Ta
Knacudikauia nanmBHnx 6akis.

lNipcucrtema 3anpaBrieHHSa-311BY
nanuea: NPU3Ha4YeHHs, BUMOTU Ta
knacudpikauis.  BigkpuTe  3anpaBneHHs.
3akpuTe 3anpaBfeHHSA-3NIMB  Ha  3eMIli.
Kepytoui NpUCTpOI nigcuctemu
3anpaBreHHs. 3anpaBreHHs y NoBiTPI.

lMigpcuctema  XUBNEHHS  NanuBOM.
METOAN  KMBIEHHS nanueoM. Tunn
3'egHaHHA ©OakiB. Bwubip kinbkocTi  Ta
poO3MilleHHs BUTpaTtHux 6GakiB. MeToan
niaBULLEHHA HagiNHOCTI KUBMNEHHS.
KomnnekcHi pilleHHsA NigCUCTEM XXUBFEHHS.
EnemeHTn nigcucTtem XUBMNEHHS.
Po3paxyHkun nigcnctem XuBreHHs.

Migcuctema nepekadyyBaHHSA nanuea:
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requirements, schemes and calculation.

Vent, pressurization and neutral gas
subsystems. Schemes and calculations.
Structural components of vent and
pressurization subsystems.

Fuel measurement, indication and
management subsystems: purpose,
requirements and structure. Fuel measuring
subsystem schemes. Fuel measurement
and indication subsystem components.

Theme 6. Oil Systems

Purpose of oil systems and
requirements to them. Aviation oils. General
characteristic of oil systems. Lubrication
systems for piston engines; (bypass)
turbojets; turboprops. Schemes of oil
systems. Ways of air separation from oll
(direct scheme, reverse scheme, single-
circuit scheme with a centrifugal de-aerator,
shorted schemes, double-circuit scheme).
Calculation of oil tank required capacity.
Calculation of oil system altitude
performance.  Oil  cooling.  Coolers:
classification, types. Structure of oil tanks,
their features.

Theme 7. Nacelles and Pylons of
Engines
Nacelles and pylons of engines:
purpose, structure, requirements, and
classification. Nacelles and pylons of
subsonic turbofans. Nacelles of supersonic
(bypass) turbojets. Nacelles of airplanes’
turboprops and turboshafts. Nacelles of
helicopter’s turboshafts. nacelles (cowls) of
piston engines.
Theme 8. Subsonic Air Intakes
Air suction system, its purpose,
requirements and components. Jet engines

overall compressor pressure ratio. Total
pressure recovery factor.
Standard air duct segments.

Pressure losses during air motion. Diffuser.
Losses in diffusers.

Air intakes classification. Design
model and design algorithm of subsonic air
intakes. Design model and design algorithm
of subsonic air intakes for turboprop.
Subsonic Air intake design.

OCHOBHa, JoMNoMixxHa Ta 6anaHcyBarnbHa.

lNipcucrtema aBapinHoro 3numBy
nanuvea: NpPU3Ha4YeHHs, BMUMOIK, CXemMn Ta
PO3paxyHKH.

Migcuctemn apeHaxy, HagyBaHHSA Ta
HenTpanbHoro raszy. Cxemu ta po3paxyHkKu.
KOHCTPYKTUBHI efieMeHTn nigcucrtem
ApeHaxy Ta HagyBaHHS.

Miacnctemn BUMIpOBaAHHS, iHAMKaUIT

Ta KepyBaHHA NanuMBOM: MPU3HAYEHHS,
BUMOrm Ta cknag. Cxemum nigcmctemu
BUMIpIOBAHHSA nanuea. EnemeHTn
NiaCMCTEM  BUMIPIOBAHHA Ta  iHAMKauil
nanvea.

Tema 6. MacnsiHi cuctemm

Mpu3HayeHHa MacnsiHOi cucTemu Ta
BMMOrM A0 Hel. ABiauinHi macna. 3aranbHa
XapaKTepPUCTUKN MacnsHUX cucTem.
MacngaHi cuctemun cnnosux yctaHosok 3 [,
TPOO), TrAa. Cxemu macnsHUX CUCTEM.
Cnocobu BiggineHHs noBiTps 3 Mmacna
(NMpsima, 3BOPOTHHA, € pO3paxyHKo i3 e

po3paxyHKO  MOBITPABIAAINOBAYEM, e
PO3paxyHKOBUX, OBOKOHTYpPHI). Po3apaxyHok
HeobxigHoT1 MiCTKOCTI macrnobaky.
Po3paxyHOK BWCOTHOCTI € poO3paxyHKo.
OxonogxeHHs mMacna. PagiaTtopu:
Krnacudikauis, TMnNu. KoHCcTpyKuis

mMacnobakiB, iX 0cobnMMBOCTiI.
Tema 7. FloHaonNn Ta NiNOHM

ABUrYHIB
[oHOgonuM Ta  NINOHWM  OBUIYHIB:
NPU3HaYEeHHS, cknag, BUMOTU Ta
Krnacudikauis. flongonu Ta NinoHn

possykosux TPOL. MNoHoonu Haa3BykoBUX
TPO(O). MNongonn nitakosux TIA4 ta TBa[l.
loHgonu BeptoniTHux TBall. [oHgonu
(kanotwn) MNM.
Tema 8. [lo3ByKOBi BXigHi NpUCTpOI
MpusHayeHHa Ta cknag CcucTeMu
BCMOKTYBaHHSA MOBITPSA, BMMOIMM [0 Hel.
CryniHb nigsuweHHsa tucky y CY iz TPO(O).
KoediuieHT BiAHOBIEHHA NOBHOIO TUCKY.
Tunosi  OiNgHKM  nNOBITPONPOBOAA,
BTpaTK Hanopy npwu pyci nositpsa. Oudysop,
BTpaT B gudpysopax.
Knacudikauis BXigHMX
PospaxyHkoBa cxema Ta
NPOEKTYBaHHSA
nositpo3abupados TPO(O).
cxema Ta  anroputm NPOEKTYBaHHSA
A03BYKOBUX noBiTpo3abupavis pipi!
KoHCTpyKUist 403BYKOBMX MOBITpsizabupadis.

NPUCTPOIB.
anroputm
A03BYKOBUX
PospaxyHkoBa
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Theme 9. Supersonic Air Intakes

Shocks. Ways of shocks creation.
Types of supersonic air intakes. Relation of
impact pressure recovery factor from M
flight number and number of shocks. The
design model and algorithm of designing of
supersonic air intakes. Operation of air
intakes at off-design condition. Methods of
supersonic air intakes regulation. The
general arrangement and structure of
supersonic air intakes.

Theme 10. Exhaust Units of APP

Exhaust units, purpose,
requirements, structure. Thrust vectoring
nozzles. Thrust reverser, purpose,

requirements. Types of thrust reversers.
Sources of noise onboard an airplane.
Ways of noise abatement.

Module 3.

Theme 11. Auxiliary Power Units
APU: purpose, requirements,
structure and arrangement. APU power
sources.
APU systems: fuel, oil, engine mount,
air suction, exhaust and others.

Theme 12. Engine Staring Systems

Purpose, requirements and structure.
Starting process sages. Starting Torques.
GTE Starting Time. GTE Starting Time.
Starting System Classification.

Electric, air, gas starting systems.
Air-Impingement Starting Systems. Gas
Turbine and Hydraulic Starting Systems.
Piston Engine Starting Systems. GTE
Oxygen Supply Systems. Starting Control.

Theme 13. Engine Control Systems

Purpose, requirements and structure.
Engine control system classification.

Engine controls for non-
maneuverable airplanes, jet maneuverable
airplanes, light piston-engine and turboprop
airplanes, VTOL aircraft, helicopters.

Engine control system linkage: push-
pull, cable, combined and electrical.

Engine Indication system. Automatic

Tema 9. Haa3ByKoBI

noBiTpsizabupaun
CTpubkn  yLUINbHEHHS.
YTBOPEHHA CTPUOKIB yLWiNbHEHHA. Tunu
HaO3BYKOBMX MOBiTpA3abupadis. 3anex-
HICTb KoediuieHTa 36epexeHHs1 MNOBHOro
TACKY Big 4ucna M nonboTy Ta 4ucna
CTpMOKIB yLiNnbHEHHA. Po3paxyHkoBa cxema
Ta anropuTM NPOEKTYBaHHA HaO3BYKOBMX
nosiTpsaA3abupadis. PoboTta nosiTpsizabupa-
YiB HA € po3paxyHKoBMX pexunmax. Cnoco-
Ou perynioBaHHSA HaO3BYKOBMX MOBITPS-
3abupauis. 3aranbHa OoynoBa [
KOMMNOHYBaHHS MOBITpA3abupauis.
Tema 10. BuxigHi npuctpoi CY
BuxigHi  npucTpol,  Npu3Ha4YeHHS.
Bumorn, cknag. Conna i3 KepyBaHHSM
BeKTopoMm Tarn. [lpucTpin pesBepcy T4rm,
NpU3Ha4YeHHd, BUMOrK. Tunu MpUCTPOIB
peepcy. [xepena wymy Ha nitaky. 3acobu
3HWKEHHS LLYMY.

Cnocobu

Moayns 3.
Tema 11. [lonoMixHi cunosi
yCTaHOBKM
|_|pI/I3Ha‘-IeHHFI, BUMOIn, CKnaag, Ta

poamiweHHsa OCY. Dxepena eHeprii ACY.

Cuctemun ACY: nanuBHa, MacTUNbHa,
KpinneHHsl, BCMOKTYBaHHS MOBITPS, BUXJIONY
Ta iHWi.

Tema 12. lNyckoBi cucremun
aBiaUinHUX OBUTYHIB

[Mpu3HayeHHss, BUMOrM Ta cKnag.
Etann npouecy 3anycky. MomeHTn, w10
AiI0Tb Nif Yac 3anycky AsuryHa. TpusanicTb
danycky [TA. TloTyxHicTb  cTapTepy.
Knacudikauist mycKoBMUX CUCTEM.

EnekTpuyHi, NoBITPAHI, ra3osi MyCKOBI
CUCTEMI. lMyckosi cuctemu i3
6esnocepeHbLO nogayeto CTUCNOro
nositpss abo rasy. TepbokomnpecopHi Ta
rigpasniyHi - nyckosi cuctemun. [lyckosi
cucTeMn MNOpLUIHEBUX [ABUryHiB. Cucrtemu

KncHesoro xueneHHsa [TO. KepyBaHHA
3anycKom.
Tema 13. Cucremun KepyBaHHs
ABUTyHamMmm

lMpu3HayeHHs, BMMOrM Ta CKnag.
Knacudikauis cuctem KepyBaHHSA
ABUTYHaAMWN.

KomaHaHi BaXKeni KepyBaHHA

ABUTYHAaMW ONA  HEMaHeBPEHUX JliTakis,
MaHeBpeHux nitakis i3 TPO(O)P, nerknx
nitakig i3 N4 ta Tr4, JIB3I1, BepTonboTiB.
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systems of aircraft power plant, for flight
safety increase.

Theme 14. Fire Control Systems

Fire initiation conditions and fire
features onboard aircraft. Passive fire
control methods.

Power plant fire control system:
purpose, requirement and structure.
Fire detection systems: point

temperature detectors, linear temperature
detectors, ionization and radiation detectors.
Fire extinguishing systems. Fire
extinguishing system components: fire
extinguishers, solenoid-controlled valves,
emergency activation devices and blowout
disks. Fire extinguishing system control.

Theme 15. Power Plants Ice

Protection Systems
Icing classification. Icing process
physics. Icing influence on aircraft power
plants operation.
Ice detection systems. Ice protection
systems for gas-turbine engines, subsonic

and supersonic air intakes, propellers,
helicopters’ rotors and dust protective
devices.

lNpoBogka cucTem KepyBaHHS
ABUTYHOM: >KOPCTKAa, rHy4ka, KOomGiHOBaHa
Ta enekTpuyHa.

Cuctema BigobpaxeHHs iHdopmaLlii.
ABTOMATWYHI NPUCTPOI CUMNOBOI YCTaHOBKM
NA, ons nigBuweHHsa 6e3nekn NonboTy.

Tema 14. NMpoTUNOXEXHi cuctemun

YMOBU BUHUKHEHHS Ta OCOGMAMBOCTI
noxexi Ha 6opty JIA. TlMacuBHi meTOaM
OopoTbbM i3 noxexeto.

[MpoTunoxexHa cuctema CUMOBOI
YCTaHOBKM: NPU3HAYEeHHHa, BUMOrM Ta
cknag.

CucteMn BUSIBMIEHHS MNOXEXi: TOYKOBI
TemnepaTypHi curHanisatopwm, NiHINHI
TemnepartypHi curHasnisaTopu, ioHi3auinHi Ta
pagiauiviHi curHanisaTtopu.

Cucrtemu nokexeraciHHs.
KomMnoHeHTu cuctem noXkexeraciHHg:
BOTHEraCHUKN, €ENIEKTPOMAarHiTHIi  KranaHwu,

NPUCTPOIO aBapiNHOIO YBIMKHEHHA Ta OUCKK
camopo3psmkeHHs. KepyBaHHS CUCTEMOO
NnoXXexeraciHHs.

Tema 15. NMpoTnobnigHOBanNbHi

CnctemMmn CUNOBUX YCTAaHOBOK
Buan 3nepeHiHHA. disuka npouecy
3nefeHiHHa. Bnnue 3negeHiHHs Ha poboTy
CUNOBUX YCTaHOBOK.

CwurHanizaTtopu 3neaeHiHHA.
MpoTnobnigHoBanbHi cucTemmu rTa,
A03BYKOBUX Ta HaO3BYKOBUX
noBiTpo3abupadiB, MOBITPSAHMUX  [BUHTIB,

reunHTiB Ta N3[1 BepTONnbOTIB.

4. CTpyKTypa HaBYasribHOI AUCLMUNITIHU

KinbkicTb rognH
Hassu 3micToBUX MoayniB i TeM Ycboro Y TOMy ymcni
n n nab. C.p.
1 2 3 4 5 6
Moaynb 1
Tema 1. BcTtyn 4o HaBYyanbHOI AUCLMNSTIHK
«lMpoekTyBaHHSA CUNOBUX YCTAHOBOK 1 1 — — —
aBiaLlinHOI TEXHIKN»
Tema 2. Knacudikauis CY nitakie. Tunu
ABUryHiB aBiauiHnx CY Ta iX po3MilLleHHA Ha 6 — — — 6
nitakax
Tema 3. KpinneHHsa OBUryHiB 52 2 10 — 40
Tema 4. Bibpauii Ta amopTunsadis 5 1 — — 4
Pasom 3a mogynem 1 64 4 10 — 50
Moaynsb 2
Tema 5. MNanueHi cuctemun 58 6 12 — 40
Tema 6. MacnsaHi cuctemu 8 2 — — 6
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KinbkicTb rognH
Hassu 3amicToBMX MOayniB i TeM YCboro Y Tomy uncni
n n nab. C.p.
Tema 7. [oHOONM Ta NINOHU OABUTYHIB 3 — — — 3
Tema 8. [1o3BykOBi NOBITpO3abupayu 7 — 1 — 6
Tema 9. HagasykoBi noBiTpo3abupaun 7 — 1 — 6
Tema 10. BuxigHi npuctpoi CY 6 — — — 6
Pa3om 3a mogynem 2 89 8 14 — 67
Moaynb 3
Tema 11. [JonomiXHi CUMNOBI yCTaHOBKMU 5 — — — 5
Tema 12. NyckoBi cuctemu asiauiiHnx 5 . . . 5
OBUTYHIB
Tema 13. Cuctemun KepyBaHHs ABUryHaMu 5 — — — 5
Tema 14. [MpoTUNOXEXHI CUCTEMU 6 — — — 6
Tema 15. MNpoTnobnigHoBaneHi cuctemm 6 . . . 6
CUNOBUX YCTAHOBOK
Pa3om 3a mogynem 3 27 — — — 27
YCLOro rogmH 180 12 24 — 144
4. Course Structure
Hours
Modules and Theme Names Total Including
Lec Pra Lab Ind
1 2 3 4 5 7
Module 1
Theme 1. Introduction to the course 1 1 . . .
Designing of Aviation Power Plants
Theme 2. Classification of Power Plants.
Types of Aircraft Engines and Their 6 — — — 6
Arrangement on Aircraft
Theme 3. Engine Mounts 52 2 10 — 40
Theme 4. Vibrations and Shock-absorption 5 1 — — 4
Total for Module 1 64 4 10 — 50
Module 2
Theme 5. Fuel Systems 58 6 12 — 40
Theme 6. Oil Systems 8 2 — — 6
Theme 7. Nacelles and Pylons of Engines 3 — — — 3
Theme 8. Subsonic Air Intakes 7 — 1 — 6
Theme 9. Supersonic Air Intakes 7 — 1 — 6
Theme 10. Exhaust Units of APP 6 — — — 6
Total for Module 2 89 8 14 — 67
Module 3
Theme 11. Auxiliary Power Units 5 — — — 5
Theme 12. Engine Staring Systems 5 — — — )
Theme 13. Engine Control Systems 5 — — — 5
Theme 14. Fire Control Systems 6 — — — 6
Theme 15. Power Plants Ice Protection
6 — — — 6
Systems
Total for Module 3 27 — — — 27




Hours
Modules and Theme Names Total Including
Lec Pra Lab Ind
Total hours 180 12 24 — 144
5. TeMu ceMiHapCbKUX 3aHATb
Hemae
5. Seminar Classes Themes
absent
6. TeMn NpakTU4YHUX 3aHATb
Ne KinbkicTb
Hassa Temu
3/n roguH
1 NobynoBa cxeMu KpinneHHs OBUryHa 2
2 [MpoekTyBasibHU PO3pPaxyHOK KpinneHHs ABUryHa y prosensaxi 2
3 [MpoekTyBanbHUN PO3PaxyHOK KPINMeHHS ABWUryHa Mig Kpurom
[MpoekTyBanbHUN PO3paxyHOK KPIiNfieHHs ABUryHa OO0 XBOCTOBOI 2
YaCTUHWN PrO3ENSXY
4 [MpoekTyBanbHUN po3paxyHoK KpinneHHs TIJ 2
5 [MepeBipOYHi PO3paxyHKM KpiNAeHHa ABUryHa 2
6 BuaHauyeHHs noTpibHOro Ta HasBHOro o6’emy manuBHUX Gaki.. >
MobygoBa cxemu nigcmctemm BUpobrieHHs nanvea
7 MobymoBa cxem nigcMCTEM 3anpaBfeHHs, nepekadyBaHHS, >
aBapivHOro 3NMBaHHSA Ta ApeHaxy nanuea
8 KOMMOHEHTN NanMBHUX CUCTEM 2
9 Po3paxyHKn nannmBHUX CUCTEM 2
10 | MNMpuknagn nanMBHUX CUCTEM 2
11 PospaxyHkn nigcuctem aBapiHOrO 3fMBAHHA Ta OpeHaxy. >
Po3paxyHOK nanvMBHOI CUCTEMW HA BUCOTHICTb
12 | [NpoeKkTyBaHHA [O3BYKOBUX Ta HA43BYKOBUX NOBITA3a0bipHUKIB. 2
Pasom 24
6. Practice Themes
Nos Theme Hours
1 Engine mount scheme designing 2
2 Designing calculation of engine mount inside fuselage 2
3 Designing calculation of engine mount under wing
S . : . 2
Designing calculation of engine mount to the fuselage tail part
4 Designing calculation of turboprop engine 2
5 Engine mount checking calculation 2
6 Required and available fuel tank volume determination. Fuel >
feed subsystem designing
7 Refueling, fuel transfer, jettisoning and venting subsystems >
designing
8 Fuel system components 2
9 Fuel system calculations 2
10 | Examples of fuel systems 2
11 | Jettisoning and venting subsystems calculation. 2
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Fuel system altitude performance calculation

12 | Subsonic and supersonic air intake designing 2

Total 24

7. Temun nabopaToOpHUX 3aHATb
HemMae

7. Laboratory Classes Themes
absent

8. CamocrTinHa poboTa

Ne KinbkicTb
Hasea Temu
3/n roguH
1 [omawHe 3aBgaHHA Ne 1. [MpoekTyBaHHA KpinneHHs ABUryHa 20
ana J1A, Wwo po3pobnoeTbes
2 [omawHe 3aBgaHHA Ne 2. [NpoekTyBaHHS MNafiMBHOI CUCTEMMU 20
ana J1A, Wwo po3pobntoeTbes
3 CamocTiiHe BMBYEHHS TEM 46
Pasom 86
8. Independent Work
Nos Theme Hours
1 Home work No. 1. Engine mount designing for designing aircraft 20
2 Home work No. 2. Fuel system designing for designing aircraft 20
3 Independent themes studding 46
Total 86

9. lnauBiayanbHi 3aBAaHHA
HeMae

9. Individual Task
absent

10. MeToau HaBYaHHSA

CnoBecHi (nosicHeHHA Ta 6eciga), HaouyHi (iNIOCTPyBaHHA Ta AEMOHCTPYBaHHA) Ta
NpPaKTU4Hi poBOoTHK.

10. Educational Methods

Verbal (explanation and discussion), visual (illustration and presentation), practical
classes.

11. MeTOoAu KOHTPOJIIO

KOHTpOnb NpUCYTHOCTI Ha 3aHATTAX. |HAMBIAyanbHe 34aBaHHS OOMALUHIX 3aBAaHb,
mMoaynis. EksameH.

11. Inspection Methods
Attendance inspection. Individual passing of home works, modules. Exam.

12. KpuTepii ouiHOBaHHA Ta po3noAin 6anis, AKi OTPUMYIOTb CTYAEHTU

12.1. Poanogin 6ani., siki OTpUMYOTb CTYAEHTU (KiINbKICHI KpUTepii OLiHIOBaHHS)

| Cknaposi HaByanbHoi |  Banu3aogHe | KinbkicTb |  Cymapna |
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po60oTH | 3aBJaHHs | 3aBOaHb | kinbkicTb 6anis
Moaynb 1
MoaynbHUN KOHTPOSTb 0...2 15 0...30
BukoHaHH$ i 3axucT 0...20 1 0...20
PI'P
Moaynsb 2
MofgynbHUN KOHTPOIb 0...2 15 0...30
BukoHaHHs i 3axuct 0...20 1 0...20
PI'P
Moaynb 3
MoaynbHUit KOHTPONb | 0...2 | 15 0...30
Ycboro 3a cemecTtp 0...100

CemecTpoBUin KOHTpONb (icNWUT) nNpoBOAUTLCH y pasi BiAMOBU CTydeHTa Big 6anis
NMOTOYHOrO TECTYBaHHA Ta 3a HaABHOCTI gonycky pgo icnuty. [lig 4yac cknagaHHA
CEMECTPOBOIO iICNUTY CTYAEHT Ma€e MOXMMBICTb oTpuMaTtn makcumym 100 6anis.

binet gns icnuty cknagaeTbCsa 3 TPbOX TEOPETUYHNX NUTAHb Ta OAHIEl 3aaadi. KoxHe
3aBOaHHS 4ae MOXNUBICTb oTpumaTK go 25 6anis (cyma — 100 6ani.).

12.2. AxicHi KpuTepil oUiHOBaHHA
HeobxigHnn obcar 3HaHb Ans ogepXXaHHS NO3UTUBHOI OLLIHKN:

— CKnapg, Nnpu3HaJeHHs, Ta 3aranbHi Bumorn go cuctem CY niTakiB Ta BEpPTONbOTIB;

— npuHumMnu knacudikadii CY niTakis Ta BepTOnbOTIB;

— Tunu asuryHiB CVY nitakiB, iX OCHOBHi XapaKTEpUCTUKY;

— cxemn CY nitakiB — BapiaHTV pO3MilleHHS (KOMMOHYBaHHSA); aHarni3 BMAuBY
KOMMOHYBaHHS Ha aepoauHamiky, MiuHiCTb Ta Macy, 6eaneky Ta komdoprT,
eKkcnnyaTauiinHi BNacTMBOCTI, LLEHTPIBKY Ta 3araribHe KOMMOHYBaHHS fiTaka;

— KCC enemenTiB CY nitakiB (KpinneHHsa ABUryHa, MOTOrOHAONM, NIFIOHW Ta iHLW.),
poboTy nig HaBaHTaXeHHSM, KOHCTPYKUii BY3niB Ta e€neMeHTIB, KOHCTPYKLiVHI
mMarepianu;

— cneuianbHi BUMOrM aBsiauiiHMX npaBun 0 cuctem T1a enemeHTiB CY nitakiB Ta
BEPTONbOTIB,;

— CTPYKTypHy OygoBy cxem wMarictpanen piguHHux cuctem CY  niTakis,
KOHCTPYKTMBHI eneMeHTW, 1X MPU3HaAYeHHa Ta npuHUMn Ail, NpoekTyBasibHi
pO3paxyHKWN, BUCOTHICTb NasIMBHOI Ta MacnsaHO! CUCTEM;

— MNWTaHHA BHYTPILWHBLOI aepoanHaMikn, NOBITPO3abuHaviB i BUXiOHUX MPUCTPOIB,
IX KOHCTPYKLIT Ta NPOEKTYBaHHA, CNocobu perynioBaHHS;

— NPW3HAYEHHS, KOMMNOHYBAHHS, KpinneHHs Ta cuctemn OCY;

— Knacudikauito Ta ocobsIMBOCTI NYCKOBUX CUCTEM;

— 0cobnMBOCTI NoOXexXi Ha BopTy niTakiB Ta BEPTONLOTIB, CXEMU MPOTUMOKEXKHNX
cuctem CY, IX OCHOBHI efleMeHTU, NpU3HaYeHHs Ta NpuHuMnn 4il;

— Knacudikauito Ta 0CobnMBOCTI CUCTEM yMpaBmiHHA OBUryHamMu, OpraHm
kepyBaHHs CY;

— Hacnigku Ta crnocobu 3axucty Bif 3nefeHiHHS, 0cobnNMBOCTI
npoTtnobnigHoBanbHoI cuctemu CY.

HeobxigHnn obcar BMiHb AN oaep>KaHHA NO3UTUBHOT OLLIHKK:

— NPOBOAMTM MOPIBHAMBHWIA aHani3 pPo3MIlLEHHA (KOMMOHYBAHHA) CUCTEM |
enemeHTiB CY AT Ha nitaky abo BepTonbOTi 3 ypaxyBaHHsAM ix BnnuBy Ha KCC
nraHepa Ta Noro NbOTHO-TEXHIYHI XapaKTepUCTUKM;

— pospobnatn KCC, cTpyKTypHi, NpuHUUNianbHi, po3paxyHKOBi CXEMW CUCTEM i
enemeHTiB CY niTakiB Ta BEPTONbOTIB;
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— NPOBOAMTM NPOEKTYBaHHA 3 ypaxyBaHHAM Bumor AsiauinHux npasun FAR/CS-
23/25/27/29, 3acTocoByouM MeTOAM pauioHanbHOro npoektyBaHHA Ta EOM 3
METO OLiHKM BapiaHTiB KOHCTPYKLI Ta NPUAHATTS PilLEHb;

— BMKOHYBaTW KOHCTPYIOBaHHA cucteM i enemeHtiB CY niTakiB Ta BepTONbOTIB,
3aCTOCOBYKOYM 3acobu MiABULLIEHHA HAAIMHOCTI, XXWMBYYOCTI | pecypcy 3
ypaxyBaHHSIM Cy4aCHOrO PiBHA PO3BUTKY aBiaLiiHOT TEXHIKW.

12.3 Kputepii ouiHiOBaHHS poBOTK CTygeHTa NpOTSAroM CemMecTpy

3apoBinbHO (60-74). lNpogemMoHCTpyBaTM MiHIMYM 3HaHb Ta YMiHb. BukoHaTu Ta
3axucTuTn yci nabopatopHi poboTn Ta gOMalLHi 3aBAaHHsA. BMiTM camocTinHO gaBaTu
XapaKTEPUCTMKY Ta PO3yMiTU POBOTY iCHYKUMX CUCTEM KPIMMEHHS OBWUryHa, NanuvBHUX,
MacTUMbHUX, NYCKOBUX, KEPYBaHHSA, MPOTUNOXEXHMX, NPOTUOGigHIOBanNsHUx cuctem CY,
a TakoX pJgemndepis, noBiTpo3abupadiB, BuxigHux npuctpoie CY. Bwmitm cknagatm
TEXHIYHUIM onuc Ha BKa3saHi cuctemu CVY.

HOobpe (75-89). lMpooemMoHCcTpyBaTM TBeEpAi 3HAHHA Ta YMiHHA. BukoHatn Ta
3axXUCTUTK yCi nabopatopHi poboTM Ta AOMALLHI 3aBOaHHS B OOYMOBMEHWUA BUKNagavyem
CTPOK. BMiTM camMOCTIiMHO CTBOpItOBaATU CXEMMU CUCTEM KpPINSIEHHA OBWUryHa, ManunBHUX,
NPOTMNOXEXHUX cuctem CY. BmMiT cknagatyu TeXHIYHUMK onmnc Ha BkasaHi cuctemu CY.
BMiTM BMKOHYBaTW npoekTyBarnbHi Ta NEepeBipOYHi PO3PaxyHKM CUCTEMU KPirmeHHS
ABUryHa, BMiTM pO3paxoByBaTK BUCOTHICTb NanmnBHOI CUCTEMM, APEHaX Ta aBapinHUN 3B
nanuea, NpoekTysaTn bopmMy noeiTpo3abupaya.

BiamiHHo (90-100). MoBHO 3HaTM OCHOBHINM Ta Oo4aTKOBMKA MaTtepian. 3HaTU YCi
Temn. Be3anoMnnKoBo BMKOHATM Ta 3axUCTUTU yci NnabopaTopHi pobOoTM Ta LOMAaLUHI
3aBOaHHA B 0OYMOBMEHWU BUKNadavyeM CTPOK 3 AOKNagHUM OBrpyHTYBaHHAM pilleHb Ta
3axogiB, SKi 3anNpPonoHOBaHoO y poboTax. BmMiTn camocTiiHo Ta 6€3noMuKoBO CTBOPOBATH
CXEMW CUCTEM KPIMNfEeHHA ABUryHa, NanuBHUX, NPOTUNOXEXHUX cuctem CY. Posymitn Ta
BMiTM onucyBatu poboTy BkasaHux cuctem CY. bBesnomunkoBo BHWKOHyBaTu
NPOEKTyBaribHi Ta NepeBipOYHi PO3paxyHKM CUCTEMU KPinneHHs ABUryHa, 6e3noMusnikoBo
po3paxoByBaTW BWUCOTHICTb NanMBHOI CUCTEMMW, OpEHax Ta aBapiiHUi 3nvB Nanuea,
NpoekTyBaTn hopMy nosiTpo3abupava.

LLikana ouiHlOBaHHA: 6anbHa i TpaguuinHa

_ OuiHka 3a TpagumuUifHOO LLUKanow
Cyma 6anis
lcnnT, ondepeHuinoBaHnin 3anik 3anik
90 -100 BigmiHHO
75 -89 Hobpe 3apaxoBaHo
60 - 74 3ag0BinbLHO
01-59 HesagoBinbHO He 3apaxoBaHo

12. Estimation Criteria and Rating Distribution

12.1. Distribution of rating, which students get (numerical estimation criteria)

Education work Points for a task Number of tasks | Total number of
points
Module 1
Module test 0...2 15 0...30
Making and defending 0...20 1 0...20
home work
Module 2
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Module test 0...2 15 0...30
Making and defending 0...20 1 0...20
home work

Module 3
Module test \ 0...2 \ 15 0...30
Total for term 0...100

Term checking (exam) is performed in case when a student renounces the rating of
current tests and when there is allowance to exam. When taking the term exam, student
can get maximum 100 points.

Question card for the exam includes three theoretical questions and a problem. Each
task allows to get up to 25 points (sum — 100 points).

12.2. Qualitative estimation criteria
Knowledge required for getting a positive mark:

structure, purpose and general requirements for APP systems;

principles of classification of APP;

engine types for APP, their basic properties;

schemes of APP — versions of arrangement (layout); impact analysis of
arrangement to aerodynamic, strength and mass, safety and comfort,
maintenance properties, center—of—gravity position and general arrangement of
airplane;

airframe of units of APP (engine mounts, engine nacelles, pylons est.), operation
under loading, structure of units and elements, design materials;

specific requirements of Airworthiness Regulations to the systems and
components of APP;

structure of diagrams of liquid system pipelines of APP, structural elements,
their purpose and principle of operation, designing calculation, altitude
performance of fuel and oil systems;

problems of internal aerodynamics, air ingestion system and gas exhaust, their
structure and design, methods of regulation;

purpose, arrangement, engine mount and systems of APU;

classification and features of starting systems;

features of fire on-board aircraft, schemes of APP fire control systems, their
main components, purpose and principles;

classification and features of engine control systems, APP controls;

icing results and ways of aircraft protection against icing, features of APP anti-
icing and deicing systems.

Skills required for getting a positive mark:

to carry out comparative analysis of arrangement (layout) of systems and
equipment of APP onboard an airplane taking into account their impact to
airframe of airplane and its aircraft performance characteristics;

to design airframe, structural, principal, design diagrams of systems and
equipment of APP;

to perform design taking into account requirements of aviation regulations
FAP/CS-23/25/27/29, using methods of rational design and PC for the purpose
of estimation of versions of structure and design decisions;

to carry out design of systems and units of APP, using methods of increasing
reliability, survivability and service life taking into account state-of-the-art of
aviation technique.

12.3 Student’s term work estimation criteria
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Satisfactory (60-74). Show minimum of knowledge and skills. Make and defend all
the laboratory works and home works. Independently, be able to characterize and to
understand operation of existing engine mounts, fuel, oil, starting, control, fire control, ice
protection systems of power plant, and also shock-absorbers, air intakes, exhaust units of
power plants. Be able to make technical description of mentioned systems.

Good (75-89). Show firm knowledge and skills. Make and defend all the laboratory
works and home works in time specified by the professor. Independently, be able to create
schemes of engine mount, fuel, fire control systems of power plant. Be able to make
technical description of mentioned systems. Be able to perform designing and checking
calculations of engine mount, be able to calculate fuel system altitude performance, fuel
system venting and jettisoning, design shape of air intake.

Excellent (90-100). Know main and auxiliary material fluently. Know all themes.
Make and defend all the laboratory works and home works in time specified by the
professor unmistakably with detailed justification of the solutions and means, which were
applied in the assignments. Be able to create schemes of engine mount, fuel, fire control
systems of power plant independently and unmistakably. Understand and be able to
describe operation of mentioned power plant systems. Perform designing and checking
calculations of engine mount unmistakably, be able to calculate fuel system altitude
performance, fuel system venting and jettisoning, design shape of air intake unmistakably.

Rating scale: pointed and traditional

Total rating Exam, test with a grade Test
90 - 100 Excellent
75 -89 Good Passed
60— 74 Satisfactory
01-59 Unsatisfactory Not passed
13. Methodological Provision 13. MeTogu4iHe 3abe3ne4yeHHs

10.1.100.3\Super share\KoHcnektbl\Tsukanov Aircraft Power Plant\.

1. Airplane Power Plants Systems Designing [Text] : synopsis / V. F. Shmyrov,
R. U. Tsukanov, A.l. Ryzhenko, V.D. Pehterev.— Kharkiv: National Aerospace
University «KhAl», 2011. — 220 c (printed).

2. Aircraft Fuel Systems [Text]: textbook / S. V. Yepifanov, A.l. Ryzhenko,
R. U. Tsukanov. — Kharkiv : M. Ye. Zhukovsky National Aerospace University «KhAl»,
2019. — 504 c (printed).

3. AsiauiHi nanueHi  cuctemu [Tekct]: nigpyysuk [/  C. B. EnidaHos,
O. I. PwxeHko, P. 1O. LlykaHoB — XapkiB : Hau. aepokocm. yH-T iM. M. €. )KykoBCbKOro
«XapbKoB. aBial,. iH-T», 2021. — 545 c (ApYyK.).

4. Aviation Power Plants (Part1) [Text]: synopsis / S.V. Yepifanov,
R. U. Tsukanov. — Kharkiv: National Aerospace University «KhAl», 2020. — 143 c (being
developed).

5. Aviation Power Plants (Part3) [Text]: synopsis / R.U. Tsukanov,
S. V. Yepifanov. — Kharkiv: National Aerospace University «KhAl», 2022. — 209 c (being
developed).

6. Aviation Power Plants (Part4) [Text]: synopsis / R.U. Tsukanov,
S. V. Yepifanov. — Kharkiv: National Aerospace University «KhAl», 2022. — 260 c (being
developed).

7. AsiauinHi cunosi yctaHoBku (4actuHa 1) [TekcT]: KoHcn. rnekuun /
C. B. €nicbaHos, P.lO. LlykaHoB. — X.: Hau. aepokocMm. yH-T «XAl», 2020.— 148 c
(eneKTPOHHUIN pyKOoMuC).

23



8. AsiauiHi cunosi yctaHoBkum (4actuHa 3) [Tekct]: koHcn. nekuun /
C. B. €nicparos, P.IO. LUykaHoB. — X.: Hauy. aepokocMm. yH-T «XAl», 2022. — 219c
(ENEeKTPOHHUIN PYKOMKC).

9. AsiauinHi cunosi yctaHoBku (4actuHa 4) [TekcT]: KoHcn. rnekuun /
C. B. €nicbaHos, P. 0. LlykaHoB. — X.: Hau. aepokocMm. yH-T «XAl», 2022. — 275c
(ENeKTPOHHUIN pPyKOMuC).

10. Aircraft Power Plants Systems Designing [Text] : Practice & Course Paper
Manual / R. U. Tsukanov, A.l. Ryzhenko. — Kharkov: National Aerospace University
«Kharkiv Aviation Institute», 2020. — 144 c (being developed).

11. IpoeKkTyBaHHA CUMOBMX YCTAHOBOK aBiaUiHOI TexHiku [TekcT] : nocibHuk ons
NPaKkTUYHUX 3aHATb Ta KypcoBoro npoektyBaHHs / P. 0. LlykaHoB, O. |. PuxeHko. —
XapkiB : Hau. aepokocMm. yH-T iM. M. €. J)KykoBcbKoro «XapkiB. aBiad,. iH-T», 2020. — 152 ¢
(ENEKTPOHHUIN PYKOMKC).

12. Aircraft Power Plants Systems Designing [Text] : Laboratory classes tutorial /
R. U. Tsukanov, A.Il. Ryzhenko. — Kharkov: National Aerospace University «Kharkiv
Aviation Institute», 2022. — 126 c (being developed).

13. NMpoeKkTyBaHHA CUMOBMX YCTAHOBOK aBiauiHOI TeXHikn [TekcT]: MOoCiGHMK no
nabopatopHum pobotam / P. tO. LlykaHos, O. |. PuwkeHko. — XapkiB : Hau. aepokocMm. yH-T
iMm. M. €. XKykoBcbkoro «XapkiB. aBial,. iH-T», 2022. — 134 ¢ (eNeKTPOHHUIN PYKOMNUC).

14. Recommended Literature 14. PekomeHaoBaHa nitepartypa
Base ba3oBa

10.1.100.3\Super share\Ctangaptel\FAR JARS\.
10.1.100.3\Super share\KHurn\CUJ1OBbIE YCTAHOBKI\.

14. Electronic Code of Federal Regulations. Part 23 — Airworthiness Standards:
Normal, Utility, Acrobatic, and Commuter Category Airplanes [Electronic Code]. — URD:
http://www.ecfr.gov/cgi-bin/. — 09.04.2021.

15. Electronic Code of Federal Regulations. Part 25 — Airworthiness Standards:
Transport Category Airplanes [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

16. Electronic Code of Federal Regulations. Part 27 — Airworthiness Standards:
Normal Category Rotorcraft [Electronic Code]. — URb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

17. Electronic Code of Federal Regulations. Part 29 — Airworthiness Standards:
Transport Category Rotorcraft [Electronic Code]. — URDb: http://www.ecfr.gov/cgi-bin/. —
09.04.2021.

18. Electronic Code of Federal Regulations. Part 33 — Airworthiness Standards:
Aircraft Engines [Electronic Code]. — URb: http://www.ecfr.gov/cgi-bin/. — 09.04.2021.

19. Certification Specifications for Normal, Ultility, Aerobatic, and Commuter
Category Aeroplanes. CS-23. Amedment 3. 20 July 2012. — European Aviation Safety
Agency, 2012. — 405 p.

20. Certification Specifications and Acceptable Means of Compliance for Large
Aeroplanes. CS-25. Amedment 26. 15 December 2020. — European Aviation Safety
Agency, 2020. — 1222 p.

21. Certification Specifications for Small Rotorcraft. CS-27. Amedment 7. 24 June
2020. — European Aviation Safety Agency, 2020. — 169 p.

22. Certification Specifications and Acceptable Means of Compliance for Large
Rotorcraft. CS-29. Amedment8. 24 June 2020.— European Aviation Safety
Agency, 2020. — 228 p.

23. Certification Specifications and Acceptable Means of Compliance for Engines.
CS-E. Amedment 4. 12 March 2015. — European Aviation Safety Agency, 2015. — 211 p.
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24. Langton, R. Aircraft Fuel Systems [Text] / R. Langton, C. Clark, M. Hewitt,
L. Richards, 1st edition. — Chichester : John Willey & Sons Ltd., 2009. — 345 p.

25. Linke-Diesinger, Andreas. Systems of Commertial Turbofan Engines. An
Introduction to System Functions [Text] / Andreas Linke-Diesinger. — Berlin : Springer,
2008. — 230 p.

26. Moir, lan. Aircraft Systems: mechanical, electrical, and avionics subsystems
integration [Text] / lan Moir, Allan Seabridge. — John Wiley & Sons Inc., 2008. — 504 p.

27. Otis, Charles. Aircraft Gas Turbine Powerplants [Text] / Charles E. Otis, Peter
A. Vosbury. — Frankfurt : Jeppesen Sanderson, Inc., 2002. — 515 c.

28. Treager, Irwin. Aircraft Gas Turbine Engine Technology, Third Edition [Text] /
Irwin E. Treager. — New Delhi: Tata McGraw-Hill Publishing Company Limited, 1996. —
677 p.

29. Kroes, M. J. Aircraft Power Plants [Text] / M. J. Kroes, T.W. Wild. — 7th
edition. — Singapore : McGraw—Hill Book Co., 1994. — 694 p.

30. Kroes, M. J. Aircraft Maintenance and Repair [Text] / M. J. Kroes,
W. A. Watkins, F. Delp, 6th edition. — Singapore : McGraw—Hill Book Co., 1993. — 648 p.

Additional JdonomixHa

31. A Study of Helicopter Crash-Resistant Fuel Systems [Text] / Final Report. —
US Departament of Transportation Federal Aviation Administartion, 2002. — 170 p.

32. Johnson, N. B. Aircraft Crash Survival Design Guide, Volume V - Aircraft
Postcrash Survival [Text] / N. B. Johnson, S. H. Robertson, D. S. Hall. — Report No.
USAAVSCOM TR 89-D-22E, US Army Aviation Research and Technology Activity
(AVSCOM), Fort Eustis, Virginia, December, 1989. — 205 p.

15. Information Resources 15. IHdbopmauinHi pecypcu
www.aviadocs.net.

www.avialogs.com.

www.mirknig.com.

www.eknigi.org.

www.twirpx.com.

10.0.0.250\kingi\xai\.
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