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1. Onuc HaBYanbHOI AUCLUUNIIIHN

["any3b 3HaHb,

XapakrepucTtuka

HanmeHyBaHHS cneyjianbHICTb, OCBITHA | HaBYarnbHOI AUCLUNMIHN
NOKa3HMKIB nporpama, piBeHb (oeHHa dopma
BULLIOI OCBITU HaBYaHHS)
Fany3b 3HaHb
KinbkicTb kpeautie — 3 27 «TpaHcnopT» Bubipkosa

KinbkicTe moaynis — 2

KinbKicTb 3MiCTOBUX
Moaynis —

IHouBigyanbHe
3aBaHHA HEMaE

3aranbHa KinbKicTb
rognH — 40/90

KinbKiCcTb TMXKHEBUX
roauH Anst JeHHol
dopMn HaBYaHHS:
ayanTopHux — 2,5
CaMOCTINHOI poboTK
ctygeHta — 3,125

(wwndpp i HaViMeHyBaHHSA)

CneuianbHicTb
272 «ABiauinHnn
TPaHCNOPT»

(kog i HaMeHyBaHHS1)

OcBiTHs nporpama
«TexHiyHe
obcnyrosyBaHHA Ta
PEMOHT MOBITPSAHMX
CYA€EH i aBiagBUryHiB»

(HaMeHyBaHHS1)

PiBeHb BMLLOI OCBITH:

nepLumn
(6bakanaBpCbKun)

HaBuyanbHuM pik

2022/2023

CewmecTtp

o-1

Nekuii *

24 rof.

MpakTu4HiI *

16 roa.

JlabopaTopHi *

CamocrTinHa poboTa

50 roa.

Bua KoHTpono

MOLYNbHUW KOHTPOJTb,
3anik

CniBBIiAHOLIEHHST KIiNbKOCTI rOAMH ayaAUTOPHMX 3aHATb [0 CaMOCTINHOI poboTu

ctaHoBuTb: 40/50.

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




1. Course Description

Indicators

Field of knowledge,
speciality, education
program, higher
education level

Course characteristics
(full-time tuition)

Number of credits — 3

Number of modules —
2

Number of substantial
modules —

Individual task absent

Total number of
hours — 40/90

Field of knowledge
27 Transport

(code and name)

Speciality
272 Aviation Transport

(code and name)

Educational program
Maintenance of Aircraft

Optional

Academic year:

2022/2023

Semester

5-th

Number of hours per
week for full-time
tuition:

auditorium — 2.5
student’s independent
work — 3.125

and Engines

(name)

Higher education
level:

First (Bachelor)

Lectures *

24 hours

Practices *

16 hours

Laboratory classes *

Independent work

50 hours

Inspection

Module checking,
Test

Ratio of auditorium classes number of hours to independent work ones is: 40/50.

* 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/ATl-
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 eue4eHHs1 — OaTu 3HAHHS NPo
NPU3HAYEHHS, KOMMOHYBarbHi 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/AT-
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;

— NanuBHI CUCTEMW: MPU3HAYEHHS,
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 ol
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):

GC 07. Ability to work independently.

GC 09. Ability to abstract thinking,
analysis and synthesis.

Special competences (SC):

SCO01. Ability to meet the
requirements of international and national
normative documents in the field of aviation
transport, manuals and recommendations
as for maintenance and repair of aviation
transport objects and their systems during
professional activity.

SC 02. Ability to analyze aviation
transport objects and their components, to
specify requirements for their design,
parameters and characteristics.

nanuea; nigcMctema aBapinHOro
3nmBy nanvBea; niacmcTemMm
ApeHaxy, HagyBaHHSA Ta
HenTpanbHOro rasy; nigcucremm
BUMIPIOBAHHSA,  iHOMKaUl Ta
KepyBaHHS NanvBomM;

— MPU3HAYEeHHs1 MacnsiHOl CUCTEMM
Ta BUMOrM [0 Hel, aBialinHi
Macna; 3aranbHa XapakTepUcTuKn
MacnaHNX CUCTEM; cXemm
MacrsitHUX CUCTEM; pPO3paxyHKu
MacnsaHUX CUCTEM; KOMMOHEHTHN
MacrsiHUX CUCTEM;

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

— MNpPU3HA4YeHHs, 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 €NeMEHTU, NMpU3HaAYeHHs
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:
3azasibHi KOMIemeHmMHocmi:
3K 07. 3paTHicTb npautoBaTu
aBTOHOMHO.

3K 09. 3paTHicTb OO0 abCTpakTHOro
MUCIEHHS, aHani3dy Ta CMHTe3y.

CneuianbHi (¢haxoei,
KOMnemeHmHocmi:

CK 01. 3patHicTb goTpumyBatucsa y
npogecinHin AiSANbHOCTI BUMOT
MDKHaPOAHNX Ta HaLiOHaNbHUX
HOPMaTMBHO-NMPABOBUX AOKYMEHTIB B ranyai
aBiauiHOro TpaHCnopTy, IHCTPYKUin Ta
pekoMeHZauin 3 ekcnryaTauil, peMOHTY Ta
obcnyroByBaHHA  OO’ekTiB  aBiauUiHOro
TPaHCMOpPTY Ta IX CUCTEM.

CK 02. 3gatHicTb aHanisyBatn 06’ektu
aBiauiiHOro TpaHCNopTy Ta IX CKNagosi,

8
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SC 06. Ability to develop technical task
and technical specifications for designing of
objects of aviation transport, its systems
and separate components accounting safe
utilization conditions, strength, aesthetic,
ergonomics and economic parameters; to
make plans of equipment arrangement,
technical outfit and workstation
organization, to calculate the equipment
loading and indexes of product quality.

SC 11. Ability to apply modern
software to  develop design and
technological documents as for creation,
operation, repair and maintenance of
aviation transport objects, their systems and
components.

SC 18. Ability to solve problems as for
planning of aircraft technical operation,
operational reliability, flight regularity.

Estimated results of studying (RS):

RS 03 Use modern information
technologies, technical literature, data
bases, other sources and modern software
to solve special complex problems of
aviation transport.

RS 08. Apply international and
national standards and procedures in
professional activity.

RS 09. Analyze main historical stages
of the specialty subject field development.

RS 11 Analyze structure and operation
of aviation transport objects, their systems,
components, factors influencing their
characteristics and parameters.

RS 13. Know the main technologic
operations, technologic equipment, means
of automatization and mechanization, which
are used is operation, repair and
maintenance of aviation transport objects,
their systems and components.

RS 15 Know features and be able to
develop technical tasks and technical
specifications  for  designing  aviation
transport objects, their systems and
separate components; make plans of
equipment arrangement, technical outfit and
workstation organization, to calculate the
equipment loading and indexes of product

BM3HA4YaTM BUMMOIMM [0 IX
napamMeTpiB Ta XapakTepUCTUK.
CK 06. 3pgaTHicTb po3pobnatn 3

KOHCTPYKLT,

ypaxyBaHHAM 0e3neyvyHnx yMOB
BUKOPUCTAHHA,  MILUHICHUX,  €CTEeTUYHMUX,
€ProHOMIYHUX | EKOHOMIYHMX napameTpis
TeXHIYHI 3aBOaHHA | TEeXHIYHi yMOBM Ha
NPOEKTyBaHHA 06’ekTiB asiaujiviHoro
TpaHCNopTy, MWNOro CUCTEM Ta OKPEMUX

efieMeHTIB; CKrnagaTu nnaHu pPo3MilLeHHS
YCTaTKyBaHHs, TEXHIYHOrO OCHAaLLEeHHS Ta
opraHisauii pobounx Mmicupb, po3paxoByBaTu
3aBaHTaXEHHS YCTaTKyBaHHS Ta MOKa3HUKK
AKOCTI NpOoaYKLUil.

CK 11. 3paTHicTb 3actocoByBaTtu
Ccy4dacHi nporpamHi 3acobu gns po3pobku
NPOEKTHO-KOHCTPYKTOPCLKOI Ta
TEXHOSOrYHOI AOKyMeHTauii 3i CTBOPEHHS,
ekcnnyaTauii, peMOHTY Ta 06CnyroByBaHHs
00’exTiB aBiauUinHOro TpaHCNopTy, iIX CUCTeEM
Ta efleMeHTIB.

CK 18. 3gaTHicTb BUpILLEHHS 3aBOaHb
3 NnaHyBaHHA TEeXxHIYHOT  ekcnnyartauii
NOBITPAHUX Cy[deH, ekcnnyaTtauinHol
Ha4iMHOCTI, perynspHoOCTi NONbLOTIB.

OuikyeaHi pe3ysibmamu Hag4aHHS:

PH 03. 3acTtocoByBaTu CydacHi
iHbopMaUinHI TexHonoril, TEXHIYHY
nitepatypy, 6asn gaHux, iHWI pecypcu Ta
Cy4yacHi nporpamHi 3acobu ans po3e’a3aHHs
creuianisoBaHunx CKnagHux 3agad
aBiauiHOro TpaHCMNopTYy.

PH 08. 3actocoByBaTu MixkHapogHi Ta
HauioHanbHi CcTaHgapT™M | NpakTuku B
NPodECiNHIN OiANbHOCTI.

PH 09. AHanizyBaT OCHOBHIi iCTOPUYHI
eTanun po3BUTKY npeameTHoi  obnacTi
crieuianbHOCTI.

PH 11. AnanisyBatu
dYHKUIOHYBaHHS ~ OG’eKTiB
TpaHCnopTy, IX  CUCTEM,
drakTopwm, Wo  BNMBaKOTb
XapaKTepuCTUKM Ta napameTpu.

PH 13. 3HaTM OCHOBHi TEXHOMOriIYHi
onepadii, TexHOSMoriYHe  YyCTaTKyBaHHS,
TEXHONOrivyHe OCHALLIEHHS, 3acobu
aBTomMaTusauii Ta MexaHi3auil o
BUKOPUCTOBYIOTLCS B €KCnryaTtauil, pEMOHTI
Ta obcnyroByBaHHi O6’€KTiB aBiaLUiiHOro
TPaHCMOpPTY, IX CUCTEM Ta ENlEMEHTIB.

PH 15. 3Hatm ocobnuBocCTi Ta BMIiTK
PO3pPO0AATN TEXHIYHI 3aBOAHHA | TEXHiYHI
yMOBWU Ha MPOEKTYyBaHHA 00’exTiB
aBiauiiHOro TpaHCNoOpTy, WMOro cucrtem Ta

9
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quality.

RS 20. Develop design and
technological documents as for creation,
operation, repair and maintenance of
aviation transport objects, their systems and
components using special modern software.

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;

— features of fire on-board aircraft,
schemes of APP fire control
systems, their main components,

OKPEMWUX EerleMEHTIB; cKnagaTu nnaHu
PO3MILLEHHA  YyCTaTKyBaHHSA,  TEXHIYHOro
OCHaLLEHHA Ta opraHisauii pobouynx Micub,
po3paxoByBaTu 3aBaHTaXXEHHSA
yCTaTKyBaHHS MOKa3HWKN  SKOCTI
npoayKuii.

PH 20. Po3pobnaTtu NPOEKTHO-
KOHCTPYKTOPCbKY Ta TEXHOMNOriYHy
AOKyMEHTAaUi0 3i CTBOPEHHS, ekcnsyaTtauii,
peMOHTY Ta obcnyroByBaHHA OO6’eKkTiB
aBiauiHOro TpaHcnopTy, IX cucTteM Ta
erleMeHTIB BUKOPUCTOBYOYM CrieLiani3oBaHi
cydacHi nporpamHi 3acobw.

CTyneHT mae 3Hamu:

— CKnag, Npu3HayYeHHs, Ta 3aranbHi
BUMorn oo cuctem CY nitakiB Ta
BEPTONbOTIB;

—  MpUHUUNU Knacudikauit
nitakis Ta BEPTONbLOTIB;

— Tunn pasuryHie CY nitakie, 1x
OCHOBHI XapaKkTepUCTUKN;

— cxemun CVY nitakiB — BapiaHTu
PO3MILLLEHHSA (KOMMOHYBaHHS);
aHani3 BNAMBY KOMMOHYBaHHA Ha
aepoguHaMmiky, MiLHICTb Ta macy,

Ta

cy

Geaneky Ta KomaopT,
ekcnnyaTauivHi BNacTUBOCTI,
LEeHTPIBKY Ta 3aranbHe
KOMMNOHYBaHHs fniTaka;

— KCC enemeHntiB CY nitakiB
(KpinneHHs ABUTYHa,
MOTOrOHAONM, NIAOHW Ta iHW.),
poboTy nNid  HaBaHTAXEHHAM,

KOHCTPYKLUiI BY3niB Ta efeMeHTIB,
KOHCTPYKLiNHI MaTepianu;

— crneuianbHi  BMMOIrM asiauiiHUX
npaBun OO CUCTEM Ta eNneMeHTIB
CY nitakiB Ta BEpTONbLOTIB,;

— CTPYKTYPHY oyposy cxem
Marictpanen piguHHUX CUCTEM
cy niTakis, KOHCTPYKTUBHI
enemMeHTH, IX MpU3HAYeHHs Ta
npuHUMN  A4il,  NpoeKTyBarbHi
pPO3paxyHKWN, BUCOTHICTb NariMBHOI
Ta MacnsiHOI CUCTEM,;

— MNUTaHHA BHYTPILUHbLOT
aepoamHamiku, noeiTpsidabunHauis
[ BUXiOHNX NPUCTPOIB, )4
KOHCTPYKUil Ta MPOEKTyBaHHS,
crnocobu perynoBaHHS;

— NPU3HA4YeHHS, KOMMOHYBaHHS,

KpinneHHst Ta cuctemun ACY;
— knacudikauito Ta 0cobnMBOCTI
MYyCKOBUX CUCTEM,;
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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/AT-
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.

Prerequisites:

— Chemistry;

— Hydraulics;

— Aerohydrodynamics;

— Flight Dynamics;

— Theoretical Mechanics;

— Aircraft Structure.

Corequisites:

— Design and Strength of Aircraft

Engines.

3. Course Work Program

ocobnmBOCTi noxexi Ha 6opTy
nitTakie Ta BepTONbOTIB, CXEMU
NPOTMNOXEXHUX cuctem CY, ix
OCHOBHi €TEMEHTU, NMPU3HAYEHHS
Ta NpuHUMNK Aaii;

knacudikauiro Ta 0cobnmueBocTi
CUCTEM YNpaBfiHHA ABUTyHaMw,
opraHu kepyBaHHsA CY;

Hacnigkn Ta cnocobu 3axucTy Big

3neaeHiHHS, 0CcobnMBOCTI
npoTnobnigHBanbHOI  cucTtemm
Cv.

CTyneHT mae emimu:

NPOBOAUTM MOPIBHANBHUIM aHarni3
PO3MILLLEHHSA (KOMMOHYBaHHS)
cuctem i enemeHTtiB CY AKT Ha
nitaky abo  BepTONbLOTI 3
ypaxyBaHHsM ix BnnmBy Ha KCC
nnaHepa Ta Moro NbOTHO-TEXHIYHI

XapaKTeEPUCTUKY;
po3pobnatn KCC, CTpyKTypHi,
NpUHUMNIansHi, PO3paxyHKOBI

cxemn cuctem i enementisB CY
niTakiB Ta BEPTOSIbOTIB;

NpoOBOAMUTM  MPOEKTYBaHHA 3
ypaxyBaHHAM BuMOr ABiauiiHnX
npasun FAR/CS/AIM-23/25/27/29,
3aCTOCOBYO4M mMeToaun
pauioHanbHOro NPoeKTyBaHHA Ta
EOM 3 meTow OLUiHKM BapiaHTIiB

KOHCTPYKLT Ta NPURHATTA
piLLEHb;

BUKOHYBaTH KOHCTPYIOBaAHHSA
cuctem i enemeHTiB CY nitakis Ta
BEpPTONLOTIB, 3aCTOCOBYO4U
3acobu niaBULLEHHA HaAiNHOCTI,
XWBYYOCTI [ pecypcy 3

ypaxyBaHHAM CYy4aCHOro piBHS
PO3BUTKY aBiaLUiHOI TEXHIKW.

lpepekeizumu:

— Ximig;

— rigpaenika;

— aepoauHamika;

— AWHaMiKa nosboTy;

— TeopeTn4yHa MexaHika;

— KOHCTPYKLUISA aBiaUinHOI TEXHIKW.
Kopeksizumu:.

— KOHCTPYKLIA Ta MIUHICTb aBiauilnHuX

OBUTYHIB.

3. Mporpama HaB4YanbHOI

aANcumnniHn

Moaynsb 1.
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Module 1.
Theme 1. Introduction to the
course Aviation Fuel and

Lubrication Systems

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
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

Tema 1. BcTyn o HaBYanbHOI
ancuunniim «ABiauivHi nanMBHoO-
MacTUNbHI cMucTeMmmn»

Mpeamert BMBYEHHSA i 3agaui
ancumnnidn. BusHadeHHA NOHATTA «curoBa
yCTaHOBKay. MpusHayeHHa CUNoBol

yCTaHOBKW riTakiB Ta BepTonboTiB. Cknag
CY. LUWnaxm possutky CY (Ha 6asi
MOPIBHAHHA pPO3BUTKY XxapakTepuctnk CVY:
Tara (NOTYXHICTb), nNMTOMa Tdra, nMToMa
Bara, nMToma BUTpaTa nanuea,
aepognHamika CY, HaginHictb, pecypc).
3aranbHi TEXHIYHI BUMOTH.

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

PO3MilLleHHS Ha niTakax

3aranbHUM  aHania  pisHUX  TUNiB
aBiauinHMX  ABWUryHiB i obnacti X
3actocyBaHHsA. OCHOBHI XapaKTepuUCTUKK
ABUMYHIB — NOPLLHEBUX (g,
TypborsuHToBMX  (TTA),  TypbOrBuHTO-
BeHTUNATOpHMX  (TMBA), TypboBanbHMX

(TBnf), TtypbopeaktusHux (TPO, TPOP),
ABOKOHTYPHUX TypbopeaktuBHux (TPOA,
TPOOD), NPAMOTOYHUX NOBITPAHO-
peaktusHux (MMPLO), pakethnx (PP,
POT), KOMBIHOBaHMNX (TPO+MIMIPA).
Komb6iHOBaHi cunoBi yCTaHOBKW.

HonomixHi cunosi yctaHosku (OCY):
NPU3HAYeHHS, CKrag i PO3MiLLeHHS.

Bubip gBuryHa. KinbkicTb OBUryHIB.

AHaniz cxem CY 3 poO3MilLEHHAM
ABUryHIB Ha niTakax Ta BepTofnboTax: Y
dro3ensxki, Ha Kpwni, y KOpPeHEeBIn YacCTUHI
Kpuna, nig Kpusiom Ha ninoHax, B XBOCTOBIN
YacTuHi  ro3ensky, Hag Kpunom, Hapg
doro3enskem.

Tema 3. KpinneHHs ABUTYHIB

Cuctema KpIiNSIeHHS OBUryHIB,
3aranbHi BigomocTi. [1pu3HayeHHs. Bumorn.
HaBaHTaxXeHHs. Po3paxyHKOBiI BUNagku.

Cwunosi cxemu kpinnenHa TPO(O) B
3anexHoCTi Bi PO3MILLEHHA [OBUryHIB Ha
nitaky. PoboTta nig  HaBaHTaXEHHAM.
Matepianun. Po3paxyHKM Ha  MIUHICTb.
[MpoekTyBaHHA  enemMeHTiB Ta  BY3NiB
KPiNNeHHs1 ABUIYHIB.

KCC cucrem  kpinnenHs T[4
(cdbepmosi Ta cbepmo-b6ankosi). KCC cucrem
KpinneHHss TBall Ha BepTonboTtax. KCC
cucteM kpinneHHa [ (3ipkonogibHux Ta
pagHux). Pobota nig  HaBaHTaXEHHSIM.
MaTtepian. KoHCTpyKUil By3niB KpinneHHs.
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loads carrying-out. Materials.
attachment fittings.
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,
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.

Design of
Requirements

main,

Peanisauisi nponoHoOBaHUX BUMOT.
Tewma 4. Bibpauii Ta amopTusauia
Tunn BiGpauin. lMpuumHun BiGpauin.

3MyLlleHi i BRnacHi KonMBaHHs, 4acToTa
KonueaHb. Hacnigkn BiOpauin. LUnaxm
3meHweHHa Bibpauin. Xopctkicte CY.

KonvBaHHa cuctemi 3 OfHMM CTyneHem
csoboan. AMopTmsauist KpinneHHa ABUIYHIB.

3apadi amopTum3adii, 1i CyTHICTb.  Micue
yCTaHOBKM  amopTu3artopis. XKoOpCTKiCTb
amopTu3aadlil. MaTepian NPYXHUX
enemMeHTiB. KOHCTpYKLis amopTn3aTopis.
Moaynsb 2.
Tema 5. lNanuBHI cuctemmn
ManuBHi  cucTemMn: NpU3HAYEHHH,

BUMOrM Ta cknag. BupobHmuTBO aBiauiiHmMx
nanue. BnactmBocTi asiauinHMX nanus.
ABiaUirHi nanuea Ta Npucagku.

Miacnctema  3b6epiraHHa  nanuea:
NPU3Ha4YeHH4, BMMOTU Ta cknag.
PospaxyHok HeobxigHoro ob’emy nanmBHUX
OakiB. PoamilleHHa nanumBHuUX  Daki..
3MiLLeHHSs LLeHTPY Baru fnitaka, CnpudnHeHe
nepeTikaHHAM nanuea. KoHCTpykuia Ta
Knacudikauia nanmBHnx 6akis.

MNipcucrtema 3anpaBrieHHSa-311BY
nanuea: NPU3Ha4YeHHs, BUMOTM Ta
knacudpikauis.  BigkpuTe  3anpaBneHHs.
3akpuTe 3anpaBfeHHS-3NIMB  Ha  3eMIli.
Kepytoui NpUCTpPOI nigcuctemu
3anpaBreHHs. 3anpaBreHHs y NoBiTPi.

lMigpcuctema  XUBNEHHS  NanuBOM.
METOAN  >KMBIEHHS nanneoM. Tunn
3'egHaHHA ©OakiB. Bwubip kinbkocTi  Ta
poO3MilleHHs BuTpaTtHux 6GakiB. MeToan
niaBULLEHHA HagiNHOCTI KUBMNEHHSA.
KomnnekcHi pilleHHsA NiACUCTEM XXUBIEHHS.
EnemeHTn nigcucrtem XUBMNEHHS.
Po3paxyHkun nigcnctem XuBreHHs.

Migcuctema nepekadyyBaHHSA nanuea:
OCHOBHa, JonoMixkHa Ta 6anaHcyBanbHa.

lNipcucrtema aBapinHoro 3nunBy
nanuvea: NpPU3Ha4YeHHs, BUMOIKN, CXemMu Ta
PO3paxyHKH.

Migcuctemn apeHaxy, HagyBaHHSA Ta
HenTpanbHoro raszy. Cxemu 1a po3paxyHkKu.
KOHCTPYKTUBHI efieMeHTH nigcucrtem
ApeHaxy Ta HagyBaHHS.

Miacnctemn BUMIpOBaAHHS, iHAMKaUIT

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

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.

Tema 6. MacnsiHi cuctemm

Mpu3Ha4yeHHa MacnsiHOi cucTemu Ta
BMMOrM A0 Hel. ABiauinHi macna. 3aranbHa
XapaKTepPUCTUKN MacnsHUX cuUcTem.
MacngaHi cuctemmn cnnosux yctaHosok 3 [,
TPOO), TrAa. Cxemu macnsHUX CUCTEM.
Cnocobu BiggineHHs noBsiTps 3 macna
(NMpsima, 3BOPOTHHA, € pO3paxyHKo i3 e

po3paxyHKO  MOBITPABIAAINOBAYEM, e
PO3paxyHKOBUX, OBOKOHTYpPHI). Po3apaxyHok
HeobxigHoi MiCTKOCTI macrnobaky.
Po3paxyHOK BWCOTHOCTI € poO3paxyHKo.
OxonogxeHHs mMacna. PagiaTtopu:
Knacudikauis, TMnNu. KoHcTpyKuis

mMacnobakiB, iX 0coOnMMBOCTiI.
Tema 7. FloHaoNn Ta NiNOHM

ABUrYHIB
[oHOgoNMM Ta  NINOHWM  OBWIYHIB:
NPU3HAYEHHS, cknag, BUMOTU Ta
Knacudgikauis. [floHgonu Ta ninioHn

possykosux TPOM. MoHAonu Hag3BYKOBUMX
TPO(O). Nongonn nitakoeux TIA ta TBa[l.
lonHgonu BeptoniTHux TBall. [oHgonu
(kanoTu) MNM.
Tema 8. [lo3ByKOBi BXigHi NpUCTpoOI
lMpusHadyeHHa Ta cknag cuctemu
BCMOKTYBaHHSA MOBITPSA, BMMOIMM [0 Hel.
CryniHb nigsuweHHsa tucky y CY iz TPO(O).
KoediuieHT BiAHOBIEHHA NOBHOIO TUCKY.
Tunosi  AiNsHKM  NOBITPONPOBOAA,
BTpaTK Hanopy npwu pyci nositpsa. Oudysop,
BTpaTu B gnudpysopax.
Knacudikauis
PospaxyHkoBa
NPOEKTYBaHHSA
nosiTpo3abupavos TP(O). PospaxyHkoBa
cxema Ta  anroputM  MPOEKTYBaHHS
[03BYKOBUX noBiTpo3abupadyis pipi!
KoHCTpyKUist 403BYKOBUX MOBITpsizabupadis.

Tema 9. Haa3ByKoBI

noBiTpsizabupaun
Ctpnbkn  yuwinoHeHHA.  Cnocobu
YTBOPEHHA CTPMOKIB  yWiNbHEHHA. Tunun
HaO3BYKOBMX MOBITpA3abupayis. 3anex-
HICTb KoediuieHTa 36epexeHHs1 MNOBHOro
TUCKY Big uucna M nonboTy Ta u4ucna
CTPUOKIB yLUiNbHEHHS. Po3paxyHKkoBa cxema
Ta anropuTM MPOEKTYBaHHA HaA3BYKOBUX
nosiTpsidabumpadvis. PoboTta nosiTpszabupa-
YiB HA € po3paxyHKoBuX pexumax. Cnoco-
On perynioBaHHA HaO3BYKOBMX MOBITPS-
3abupauis. 3aranbHa Obynosa [

KOMMOHYBaHHs NOBITpA3abupauis.

BXigHUX
cxema Ta

NPUCTPOIB.
anroputm
O03BYKOBUX
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Tema 10. BuxigHi npuctpoi CY

Theme 10. Exhaust Units of APP BuxigHi  nNpucTpoi,  NpU3HAYeHHs.

Exhaust units, purpose, BuMmoru, cknag. Conna i3 KepyBaHHAM
requirements, structure. Thrust vectoring BekTopom Tarn. [pucTpin pesBepcy TArMm,
nozzles. Thrust reverser, purpose, MNpu3HAYeHHs, BUMOrK. Tunu NPUCTPOIB
requirements. Types of thrust reversers. peBepcy. [xepena wymy Ha nitaky. 3acobum
Sources of noise onboard an airplane. 3HWXeHHS WyMmy.
Ways of noise abatement.

4. CTpyKTypa HaBYasribHOI AUCLUMUNIIHN

KinbkicTb roaunH
Hassu 3micToBMX MOAyniB i TeM YCboro Y Tomy uncni
n n nao. C.p.
1 2 3 4 5 6
Moaynb 1
Tema 1. Bctyn fo HaByanbHOI gncuUmnniHm 1 1 — — —
Tema 2. Knacugikauis CY nitakis. Tuvnu
ABUryHiB asiauiHnx CY Ta iX po3MilLleHHSA Ha 4 — — — 4
nitakax
Tema 3. KpinneHHs OBUTYHIB 13 5 3 — 5
Tema 4. Bibpauii Ta amopTusauis 4 2 1 — 1
MoaynbHUN KOHTPOITb 2 — 2 — —
Pasom 3a mogynem 1 24 8 6 — 10
Moaynb 2
Tema 5. lNanuBHI cuctemmn 26 12 4 — 10
Tema 6. MacnsiHi cuctemu 16 4 2 — 10
Tema 7. [oHOONM Ta NINOHU OABUTYHIB 5 — — — 5
Tewma 8. [103BYyKOBi NOBITPO3abupaun 6 — 1 — 5
Tema 9. HagasykoBi noBiTpo3abupaun 6 — 1 — 5
Tema 10. BuxigHi npuctpoi CY 5 — — — 5
MoaynbHUN KOHTPOITb 2 — 2 — —
Pa3om 3a mogynewm 2 66 16 10 — 40
Ycboro rogvH 90 24 16 — 30
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 — — —
Theme 2. Classification of Power Plants.
Types of Aircraft Engines and Their 4 — — — 4
Arrangement on Aircraft
Theme 3. Engine Mounts 13 5 3 — 5
Theme 4. Vibrations and Shock-absorption 4 2 1 — 1
Writing module 2 — 2 — —
Total for Module 1 24 8 6 — 10
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Hours

Modules and Theme Names Total Including
lec | Pra | Lab | Ind
Module 2
Theme 5. Fuel Systems 26 12 4 — 10
Theme 6. Oil Systems 16 4 2 — 10
Theme 7. Nacelles and Pylons of Engines 5 — — — 5
Theme 8. Subsonic Air Intakes 6 — 1 — 5
Theme 9. Supersonic Air Intakes 6 — 1 — 5
Theme 10. Exhaust Units of APP 5 — — — 5
Writing module 2 — 2 — —
Total for Module 2 66 16 10 — 40
Total hours | 90 24 16 — 30
5. TeMu ceMiHapCbKUX 3aHATb
Hemae
5. Seminar Classes Themes
absent
6. TeMn NpakTU4YHUX 3aHATb
Ne KinbkicTb
HasBa Temu
3/n rogvH
1 KpinneHHa Ta amopTmn3auisi NopLIHEBUX ABUTYHIB 2
2 KpinneHHsa Ta amopTmn3sauis ra3oTypOiHHUX ABUTYHIB 2
3 [MpoBegeHHA MOLYNbHOrO KOHTPOSHO 2
4 XKopcTki Ta M’sikn nanvBHi 6aku 2
5 30BHiLWHI nanuBHi 6bakn. 3’egHaHHsa TpybonpoBoais 2
6 MacTunbeHi cuctemu 2
7 [l03BYKOBI Ta Ha3BYKOBI NOBITpsizabupayn 2
8 [MpoBegeHHA MOLYNbHOrO KOHTPOSHO 2
Pasom 16
6. Practice Themes
Nos Theme Hours
1 Piston engine mounts and shock-absorption 2
2 Jet engine mounts and shock-absorption 2
3 Writing module 2
4 Rigid and flexible fuel tanks 2
5 External fuel tanks. Pipelines’ connections 2
6 Oil systems 2
7 Subsonic and supersonic air intakes 2
8 Writing module 2
Total 16

7. Temun nabopaToOpHUX 3aHATb
HeMae
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7. Laboratory Classes Themes
absent

8. CamocrTinHa poboTa

Ne KinbkicTb
Hassa Temu
3/n rogviH
1 CamocTilHe BMBYEHHA TEM 50
Pa3om 50

8. Independent Work

Nos Theme Hours
1 Independent themes studding 50
Total 50

9. lHauBiayanbHi 3aBAaHHA
Hemae
9. Individual Task
absent

10. MeToau HaB4YaHHSA

CnoBecHi (nosicHeHHa Ta 6eciga), Hao4Hi (iNOCTPyBaHHA Ta LEMOHCTPYBAHHA) Ta
NPaKTUYHI (MpakTu4Hi poboTn).

10. Educational Methods

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

11. MeToAMn KOHTpPOIO
KOHTpOnb NPUCYTHOCTI Ha 3aHATTAX. |HAMBIQyanbHe 30aBaHHA NPaKTUYHUX PoOIT,
mMoaynis. 3anik.

11. Inspection Methods
Attendance inspection. Individual passing of practical works, modules. Test.

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

12.1. Poanogin 6ani., siki OTpMMYOTb CTYAEHTU (KINbKICHI KpUTEpIi OLiHIOBaHHS)

CknapoBi HaB4anbHOI Banu 3a ogHe KinbkicTb CymapHa
poboTun 3aBOaHHS 3aBiaHb KinbKicTb 6anis

Moaynsb 1

BuKoHaHHS i 3axucT 0...6 2 0...12

NPaKTUYHMX 3aBOaHb

MofgynbHUN KOHTPOSb 0...2 15 0...30
Moaynsb 2

BukoHaHHS | 3axucT 0..7 4 0...28

NPaKTUYHMX 3aBOaHb

MoaynbHUIN KOHTPOITb 0...2 15 0...30

Ycboro 3a cemecTp 0...100
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CemecTpoBuin KOHTponb (icnnT) NpoBOAUTLCA Yy pasi BigMOBWM CTyaeHTa Big Ganis
MOTOYHOrO TEeCTYBaHHA Ta 3a HasBHOCTI gonycky ao icnuty. [lig 4ac cknagaHHsA
CEMECTPOBOrO iCANTY CTYAEHT MA€E MOXNUBICTb oTpumaTtn makcumym 100 Ganis.

binet gns icnuty cknagaeTbCsa 3 TPbOX TEOPETUYHUX NMUTaHb Ta OAHIEl 3agadi. KoxHe
3aBOaHHS 4a€e MOXNUBICTb OTpumaTKn Ao 25 6anis (cyma — 100 6ani.).

12.2. SAKicHi KpuTepii oUiHOBaHHSA
HeobxigHuin obcar 3HaHb ANsa ogepXXaHHA NO3UTUBHOIT OLiHKK:

CcKnaa, NpuU3Ha4veHHs, Ta 3aranbHi BUMorn go cuctem CY nitakiB Ta BEPTONbOTIB;
npuHumMnun knacudikadii CY nitakie Ta BEpTOSbOTIB;

TMnn asuryHiB CY niTakis, iX OCHOBHI XapakTepPUCTUKN;

cxemun CVY niTakiB — BapiaHTU poO3MilLleHHA (KOMMOHYBaHHSA); aHani3a BnnuBy
KOMMNOHYBaHHS Ha aepoauHamiky, MiuHicTb Ta Macy, 6eaneky Ta komdopT,
eKcnryaTtauinHi BNacTUBOCTI, LEHTPIBKY Ta 3araribHe KOMMOHYBaHHS fiTaka;
KCC enemeHTiB CY nitakiB (KpinfeHHs ABUryHA, MOTOMOHLOMNN, MISIOHM Ta iHLWW.),
poboTy Nig HaBaHTaXEHHSIM, KOHCTPYKUIT BY3niB Ta €NeMeHTIB, KOHCTPYKLiNHI
MaTepianu;

cneuianbHi BUMOrn asiauinHUX nNpaBun o cuctemMm Ta enemeHtiB CY nitakiB Ta
BEepTOSIbOTIB;

CTPYKTYpHy ©OydoBy cxeM wmarictpanen piavHHux cuctem CY nitakis,
KOHCTPYKTMBHI €neMeHTW, 1X MNpU3HaAYEeHHA Ta npuHUMN Ail, NpoekTyBasbHi
pO3paxyHKWN, BUCOTHICTb NasriMBHOI Ta MAacnAHO! CUCTEM;

NMUTaAHHA BHYTPILWWHLOT aepoanHaMikm, NOBITPO3abuHauiB i BUXIAHUX NPUCTPOIB,
X KOHCTPYKLiT Ta NPOEKTYBaHHSA, CNOCOOM peryntoBaHHS;

NPU3HAYEHHS, KOMMNOHYBaHHS, KpinneHHa Ta cuctemun ACY;

Knacudikauito Ta 0COBNMBOCTI NYCKOBUX CUCTEM,;

0Ccob6nMBOCTI NOXeXi Ha BopTy niTakiB Ta BEPTOMbOTIB, CXEMU MPOTUMOKEXKHUX
cuctem CY, X OCHOBHi eneMeHTU, NpU3HaYeHHs Ta NPUHUUNK 4ii;

Knacudikauito Ta 0cobnMBOCTI CUCTEM YMNpaBmiHHA OBUryHamu, OpraHm
kepyBaHHA CY;

Hacnigkn Ta crnocobu 3axucTy Bifg 3neaeHiHHS, 0cobnNMBOCTI
npoTnobnigHoBanebHoi cuctemm CY.

HeobxigHuin obcar BMiHb ANst OAep)KaHHSA NO3UTUBHOI OLLIHKMN:

NPOBOAUTM MNOPIBHAMBHUIA aHania pPo3MilLEHHA (KOMMOHYBAHHA) CUCTEM |
enemeHTiB CY AT Ha nitaky abo BepTonbOTi 3 ypaxyBaHHsAM ix BnnuBy Ha KCC
nnaHepa Ta Noro NbOTHO-TEXHIYHI XapaKTePUCTUKN;

po3pobnatn KCC, CTpyKTypHi, NpuvHUMNianbHi, po3paxyHKOBi CXEMW CUCTEM i
enemeHTiB CY niTtakiB Ta BEpTOMbOTIB,;

NPOBOANTN NPOEKTYBaHHA 3 YypaxyBaHHAM BuMOr ABiauilHMX npaBun
FAR/CS/AMM-23/25/27/29, 3acTOCOBYOYM METOAN paLioOHANbHOMO NPOEKTYBaHHS
Ta EOM 3 MeTO0 OUiHKM BapiaHTIB KOHCTPYKUIT Ta NPUMHATTSA PilLEHb;
BMKOHYBaTW KOHCTPYIOBaHHA cucTteM i eniemeHTiB CY nitakiB Ta BepTONbOTIB,
3aCTOCOBYKOUYM 3acobu nigBULLIEHHA HAAIMHOCTI, XWMBYYOCTi | pecypcy 3
ypaxyBaHHSIM Cy4aCHOrO PiBHA PO3BUTKY aBiaLliiHOT TEXHIKN.

12.3 KpuTtepii ouiHoBaHHSA poboTK CTyAeHTa NpOTAroM CeMeCTpy

3apoBinbHO (60-74). lNpogemMoHCTpyBaTM MiHIMYM 3HaHb Ta YMiHb. BukoHaTu Ta
3axucTutn yci nabopatopHi poboTn Ta gOMalLHi 3aBAaHHsA. BmiTm camocTinHO gaBaTu
XapakTepUCTUKy Ta PO3yMiTU pPoOOTY ICHYHUMX CUCTEM KpPINSIEHHS ABUryHa, NanuBHUX,
MacCTUMbHUX, MYCKOBUX, KEPYBaHHSA, MPOTUNOXEXHMX, NPOTUOGNigHIOBanNbHMX cuctem CY,
a TakoX pJemncdpepiB, noBiTpo3abupadis, BuxigHux npuctpois CY. Bmitn cknagatu
TEeXHIYHMI onuc Ha BKasaHi cuctemun CY.
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HNo6pe (75-89). lNpogemoHcTpyBaTM TBEPAi 3HAHHA Ta YMiHHA. BukoHaTn Ta
3axmucTnTh yci nabopatopHi poboTM Ta OOMaLUHI 3aBAaHHA B 0OYMOBMEHMI BUKNagavyem
CTPOK. BMIiTM CcaMOCTIMHO CTBOpIOBATM CXEMU CUCTEM KPINMEHHA OBUryHa, ManuBHUX,
NPOTUMNOXEXHUX cuctem CY. BMiTKM cknagaTyM TEXHIYHUMK onmMc Ha BKasdaHi cuctemu CY.
BMmiT BMKOHYBaTW nNpOEKTyBarbHIi Ta MNepeBipOYHi PO3PaxyHKN CUCTEMU KpPIiNSeHHA
OBUryHa, BMiTU pO3paxoByBaTu BUCOTHICTb NanmMBHOI CUCTEMU, APEHaX Ta aBapinHUN 3nnB
nanuea, npoekTyBaTu oopmy NoBiTpo3abupaya.

BigmiHHo (90-100). lMoBHO 3HaTVM OCHOBHIM Ta AodaTKOBUW MaTtepian. 3HaTu yci
Temn. Be3noMunkoBo BMKOHATM Ta 3axXMCTUTU YCi nabopaTtopHi poboTm Ta AOMaLUHI
3aBOaHHA B 0OYMOBMEHWU BUKNagavyeM CTPOK 3 AOKNagHUM OBrpyHTYBaHHAM pilleHb Ta
3axofiB, AKi 3anpornoHoOBaHO y poboTax. BmiTn camocTinHO Ta 6e3MOMUITKOBO CTBOPHOBATU
CXEMWN CUCTEM KPIMneHHA OBUryHa, nanuBHUX, NpOTUNOXEXHUX cuctem CY. Posymitn Ta
BMiTM onucyBaTu poboTy BkasaHux cuctem CY. bBe3noMunkoBo BUKOHYBaTH
NPOEKTyBarbHi Ta NEPEeBiPOYHi PO3PaxyHKM CUCTEMMU KPINSeHHA ABWUryHa, 6e3noMumkoBo
poO3paxoByBaTW BWUCOTHICTb MNanMBHOI CUCTEMMW, OPEHaX Ta aBapiiHuA 3nvB Nanuea,
npoekTyBaTn hopmy nosiTpo3abupava.

LUkana ouiHoBaHHA: 6GanbHa i TpaguuinHa

_ OuiHka 3a TpaauUINHO LKanow
Cyma 6anis
lcnuT, andpepeHuinoBaHnn 3anik 3anik
90 -100 BiaminHO
75 -89 Hobpe 3apaxoBaHo
60-74 3ag0BinbLHO
01-59 HesapgosinbHO He 3apaxoBaHo

12. Estimation Criteria and Rating Distribution

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

Education work Points for a task Number of tasks | Total number of
points
Module 1
Making and defending 0..6 2 0..12
practical tasks
Module test 0...2 15 0...30
Module 2
Making and defending 0.7 4 0...28
practical tasks
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;
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— 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/AIN-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

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
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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. MeToguyHe 3abe3neyeHHA

10.1.100.3\Super share\KoHcnekTtbl\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.Il. Ryzhenko,
R. U. Tsukanov. — Kharkiv: M. Ye. Zhukovsky National Aerospace University «KhAl»,
2019. — 504 c (printed).

3. AsiauivHi nanueHi cuctemm [Tekct]: nigpyydmk [/  C. B. EnigaHos,
O. I. PuwxeHko, P. 1O. LlykaHoB — XapkiB : Hau. aepokocMm. yH-T iM. M. €. )KyKoBCbKOro
«XapbKoB. aBial,. iH-T», 2021. — 545 c (gpyK.).

4. Aviation Power Plants (Part1) [Text]: synopsis / S.V. Yepifanov,
R. U. Tsukanov. — Kharkiv: National Aerospace University «KhAl», 2020. — 143 ¢ (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. AsBiauivHi cunosi yctaHoBku (4actuHa 1) [Tekct]: koHcn. nekuun /
C. B. €nicpbaHos, P.lO. LlykaHoB. — X.: Hauy. aepokocm. yH-T «XAl», 2020.— 148 c
(ENEKTPOHHUIN pyKOMKC).

8. AsiauinHi cunosi yctaHoBkuM (4actuHa 3) [TekcT]: koHcn. nekumn /
C. B. €nicbaros, P.lO. LlykaHoB. — X.: Hau. aepokocm. yH-T «XAl», 2022. — 219c
(ENeKTPOHHUI pyKoMuc).

9. AsiauiHi cunosi yctaHoBku (4actuHa 4) [Tekct]: koHcn. nekuun |/
C. B. €nicaros, P.IO. LlykaHoB. — X.: Hau. aepokocMm. yH-T «XAl», 2022. — 275c
(ENEKTPOHHUIN PYKOMKC).

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. MNMpoeKkTyBaHHA CUMOBMX YCTAHOBOK aBiaLinHOT TeXHIKM [TeKCT] : NocibHUK ans
NPakTUYHUX 3aHATb Ta KypcoBoro npoektyBaHHs / P. 1O. LlykaHos, O. |. PuxeHko. —
XapkiB : Hau,. aepokocM. yH-T iM. M. €. XKykoBCbKoro «XapkiB. aBial. iH-T», 2020. — 152 ¢
(eneKTPOHHUIN pyKOMuC).

12. Aircraft Power Plants Systems Designing [Text] : Laboratory classes tutorial /
R. U. Tsukanov, A.l. Ryzhenko. — Kharkov: National Aerospace University «Kharkiv
Aviation Institute», 2022. — 126 c (being developed).
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13. NMpoeKkTyBaHHA CUMOBMX YCTAHOBOK aBiauiHOI TexHikn [TekcT]: NOoCiGHMK no
nabopatopHum pobotam / P. tO. LlykaHos, O. |. PuwkeHko. — XapkiB : Hau. aepokocMm. yH-T
iMm. M. €. XKykoBcbkoro «XapkiB. aBial,. iH-T», 2022. — 134 ¢ (eNeKTPOHHUI PYKOMNUC).

14. Recommended Literature 14. PekomeHaoBaHa nitepartypa
Base ba3oBa

10.1.100.3\Super share\Ctangaptbl\FAR JARS\.
10.1.100.3\Super share\KHnrn\CUJ10BbIE YCTAHOBKW\.

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]. — URb: 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.

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.
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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.

33. lNpoekTupoBaHMe CUCTEM CUMOBbIX YCTAaHOBOK CaMONETOB [TeKCT]: KOoHcH.
nekuywn /  C.B. EnucarHos, B. [.llextepeB, A.W. PboikeHko, P. . LlykaHos,
B. ®. WmbipéB — X. : Hau. aspokocm. yH-T um. H. E. XKykoBckoro «Xapbk. aBmay,. UH-T»,
2011. — 512 c (nevaTn).

34. ABMaUMOHHbIE TOMNMBHbIE cucTtembl [TekcT]: y4vyebHuumk / C. B. EnndaHos,
A. . PbeixeHko, P. HO. LlykaHoB. — XapbkoB : Hau. aspokocM. yH-T um. H. E. XKykoBckoro
«XapbKoB. aBmauy,. UH-T», 2018. — 558 ¢ (neyatb).

35. ABnaumnoHHble curoBsble YycTaHoBKM (4acTb 1) [TekcT]: koHcn. nekuwnn /
P. 0. LlykaHos, C. B. Enudganos. — X.: Hau. aepokocMm. yH-T «XAW», 2020. — 152 ¢
(3NeKTpoHHas pPyKOMnuch).

36. ABMaUMOHHbIE CUMOBbLIE YCTaHOBKM (4acTb 3) [TekcT]: KoHcn. nekumni /
P. 0. UykaHos, C. B. Enudanos. — X.: Hau. aepokocMm. yH-T «XAWU», 2022. — 227 c
(3neKkTpoHHast pyKoOnuchb).

37. ABnaumnoHHble curoBble YCTaHOBKM (4acTb 4) [TekcT]: koHcn. nekuwn /
P. 0. LlykaHos, C. B. Enudganos. — X.: Hau. aepokocM. yH-T «XAW», 2022. — 277 c
(3neKTpoHHas pPyKOMnuch).

38. NpoekTnpoBaHMe CUMOBbIX YCTAHOBOK aBUALMOHHOM TEXHUKM [TeKcT] : nocobue
ANS  NpaKkTUY4eCKUX 3aHATUA UM KypcoBoro npoektuposaHus /  P. HO. LlykaHos,
A. WN. PbixeHko. — XapbkoB : Hau. aepokocm. yH-T um. H. E. XXykoBckoro «XapbKos.
asmau. nH-T», 2020. — 153 ¢ (anNeKkTpoHHasa pyKOMnNuce).

39. MNpoeKkTMpoBaHME CUMOBbIX YCTAHOBOK aBUALMOHHOM TEXHUKM [TeKcT] : nocobue
no nabopatopHbiMm pabotam / P.1O. LUykaHoB, A. W. PbikeHko. — XapbkoB: Hau.
aepokocMm. YH-T wuMm. H. E.XykoBckoro «XapbkoB. aBuay. uWH-T», 2022. — 134c
(3NeKTpoHHas pPyKOMnuch).

40. Hepybacckun, B. B. TypbopeakTuBHble [OBYXKOHTYpHble ABuratenn ans
MarnmcTpanbHbIX NACCaXUPCKUX M TPaHCMOPTHbIX camoneTtoB. Y.1. [suratenn GonbLlion
Tarm [Tekct] / B. B. Hepybacckuin. — CnpaB. nocobue. — XapbkoB: Hau. asapokocMm. yH-T
«Xapbk. aBmay. nH-T», 2006. — 262 c.

41. Hepybacckuin, B. B. TypbopeakTuBHble [OBYXKOHTYpHble ABuratenn ans
MarucTparibHbIX MacCaXmpCKUX U TPaHCMOPTHbIX camoneTtoB. Y. 2. [IBuratenun cpegHeu
Tarm [Tekct] / B. B. Hepybacckuin. — CnpaB. nocobue. — XapbkoB: Hau. a3pokocMm. yH-T
«Xapbk. aBnay. nH-T», 2007. — 378 c.

42. Hepybacckun B. B. TypbopeakTnBHble  OBYXKOHTYPHble ABuratenn nng
pernoHanbHbIX NACCAXMPCKUX, aAMUHUCTPATUBHBLIX N Y4€OHO-TPEHNPOBOYHbBIX CaMoNeToB
[Tekct] : / B.B. Hepybacckun. — CnpaB. nocobue. — X.: Haul. a3pokoCcM. yH-T «XapbK.
aBunauy. nH-T», 2008. — Y. 3: IBuratenun manon tarn. — 217 c.

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

www.avialogs.com.

www.mirknig.com.

www.eknigi.org.

www.twirpx.com.
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