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1. Onuc HaBYanbHOI AUCLUNIIIHN

["any3b 3HaHb, XapaktepucTtuka
HanmeHyBaHHA crneuianbHICTb, OCBITHA | HaBYanbHOI ANCLUUNITIHK
NOKa3HUKIB nporpama, piBeHb (oeHHa dopma
BULLIOI OCBITU HaBYaHHS)
Fanys3b 3HaHb
KinbkicTb kpeguTie — 3 27 «TpaHcnopT» Bubipkosa
(wndp i HaMMeHyBaHHS)
Kinekicte mogynis — 2 HaB4anbHuUM pik
KIJ'IbKIC.Tb 3MICTOBUX CI'IeLl,IaJ"IbI-.IIVCTI:: 2021/2022
MoayniB — 272 «ABialinHnm
lHomBIOyanbHe TpaHcnopT» c
3aBaHHs HeMae (koA i HallMeHyBaHHS) eMeCTp
3aranbHa KifnbKiCTb OcBiTHsi nporpama 7-14." .
rognH — 40/90 «TexHiune NekKuii
o6cnyroByBaHHS Ta 24 rop. -
o PEMOHT NOBITPAHUX MpakTn4Hi *
KinbKicTb TMXKHEBUX CVOEH | aBianBUIVHIBY 16 ron.
roauH Ang OeHHoI (HaViMeHyBaHHs) NaGopaTtopHi *
doopMn HaBYaHHS: — rog.
ayauToOpHUX — 2,5 PiBeHb BULLOI OCBITU: | CamocrTiliHa po6oTa
CaMOCTIiNHOI poboTun 50 roga.
cTyaeHTa — 3,125 nepwmn Bua, KOHTpOnto
(bakanaspcbkuit) MOZYIbHUI KOHTPOTb,
3arnik

CniBBiQHOLWEHHST KiNbKOCTI roguvH ayaAUMTOPHUX 3aHATb OO0 CaMOCTIMHOI poboTu
cTaHoBuTb: 40/50.

* AyOuTOpHE HaBaHTaXeHHA Moxe ByTn 3ameHweHe abo 3binblieHe Ha OAHY roauHy B
3anexHoCTi Big po3knagy 3aHATb.
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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)

Optional

Speciality

Academic year:

272 Aviation Transport

(code and name)

2021/2022

Semester

Educational program

7-th

Maintenance of Aircraft

Number of hours per
week for full-time
tuition:

auditorium — 2.5
student’s independent
work — 3.125

Lectures *

and Engines

(name)

24 hours

Practices *

Higher education

16 hours

level:

Laboratory classes *

— hours

First (Bachelor)

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.
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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/AM-
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 3aBOaHHA HaB4YanbHOI
ONCLUNIIHN
Mema eu8YeHHs1 — AaTth 3HaHHA npo

NPU3HaAYeHHS, KOMMNOHYBarbHi Ta
NPUHUMNOBI cxemu, pPoboTy | OCHOBHI
napamMeTpu, KOHCTPYKUil arperatiB Ta

eNeMEHTIB CUCTEM CUIOBMKX YCTaHOBOK (CY)
niTakiB Ta BepTONbOTIB;, NP0 MPU3HAYEHHS,
KOHCTpYKUil enemeHTiB CY nitakiB Ta
BEPTONbOTIB; NPO Aitode HaBaHTaXEHHS |
poboTy nig HaBaHTaXXEHHAM; npo
KOHCTPYKTUBHO-CUJTOBI CcXemu (KCC),
KpiNneHHs [ABuUryHa Ta IX MNOPIBHASbHY
OUiHKY, 3acTocOoBYyBaHi MaTtepianu; npo
3aranbHi i cneuianbHi BuMmorn FAR/CS/AT-
23/25/27/29 po CY nitakiB Ta BEpTOnbOTIB
Ta npuknagm ix peanisadil; HaBYUTU
iHXXeHepHUM MeTodam aHaniay Ta
NPOEKTYBAHHS 3 METOK OLIHKM KOHCTPYKUIT
Ta NPUARHATTA pauioHanbHUX
KOHCTPYKTMBHMX PillEHb.
3ae0daHHs1 — OaTu 3HaHHSA NpO:
— CcKnag, NPU3HayYeHHs Ta 3arasbHi
BuMorn go cuctem CY nitakiB Ta

BEPTOSbOTIB; NpUHLMNU
knacucpikauii  CY nitakiB Ta
BEpPTONbLOTIB;, Tvnu AsuryHis CY
niTakis, )4 OCHOBHi
Xxapakrepuctumkm;  cxemmn  CY
niTakiB — BapiaHTU pPO3MiLLEHHS

(KOMMNOHYBaHHSA); aHania BNMBY
KOMMOHYBaHHS Ha aepoguHamiky,
MiUHICTb Ta Macy, 06e3neky Ta

KomdopT, ekcnnyaTauinHi
BNacTUBOCTI, LEHTPIBKY Ta
3aranbHe KOMMOHYBaHHS MiTaka;
— KCC enementiB CY nitakiB
(kpinneHHs OBUrYHa,
MOTOrOHAOMNMW, MIFIOHN Ta iHW.),
pobOTYy nNi4  HaBaHTaXEHHAM,
KOHCTPYKLUII By3niB Ta enemMeHTiB,
KOHCTPYKUiVHI mMarepianu;
creuianbHi  BMMOIMM  asialitHUNX

npasun 40 CUCTEM Ta €flEMEHTIB
CY nitakiB Ta BEpTONbLOTIB;

— ManuBHI CUCTEMU: MpPU3HAYEHHS,
BUMOMN Ta cknag, BUPOOHMUTBO
aBiauinHMX nanue;, BACTUBOCTI
aBiaLinHNX nanms; aBiaLinHi
nanuvea Ta npucagku; nigcucrema
36epiraHHa nanuea; nigcMcrtema
3anpaBfieHHA-3NnBY nanvBea;
nigcucremMa XMBMNEHHA NanmMBOM;
nigcucrema nepekadvyBaHHS
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— oil systems: purpose and
requirements; aviation oils;
general characteristic of oll

systems; schemes of oil systems;

calculation of oil systems; oll
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):

SC01. 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 asapiHOro
3nmBy nanvBea; nigcuctemun
ApeHaxy, HagyBaHHSA Ta
HenTpanbHOro rasy; nigcucremu
BUMIPIOBAHHSA,  iHOMKaUil Ta
KepyBaHHS nasimBoMm;

— MNpPU3HAYeHHs MacrsHOl cUcTeMM
Ta BUMOrM [0 Hel, aBiaulinHi
Macna; 3aranibHa XxapakTepucTuKn
MacnsHUX cucTewm; cXemm
MacrisiHUX CUCTEM; pPO3paxyHKu

MacnsaHUX CUCTEM; KOMIMOHEHTU
MacCnsHUX CUCTEM;

— MUTaHHA BHYTPILUHBLOT
aepoguHamikm, nosiTpA3abuHayis
i BUXIOQHUX  NPUCTPOIB, X
KOHCTPYKUIil Ta MNPOEKTYBaHHSA,
cnocobu perynoBaHHs;

— TpPU3HaYEHHS, KOMMOHYBaHHS,
KpinneHHs Ta cuctemm

AOMOMIDKHUX CUNOBUX YCTaHOBOK

Aacy); Knacudikauito Ta
0COBNMBOCTI NYCKOBUX CUCTEM,;
ocobnmBOCTI noxexi Ha 6opTy

nitTakie Ta BeEPTONbOTIB, CXEMU
npoTUNOXeXHnx cuctem CY, ix
OCHOBHiI €fleMEHTU, MpU3HaAYEHHSs
Ta npuHUMNU Aii; Knacudikauito

Ta 0cobnmMBOCTI cucTem
ynpaBniHHA ABUIyHaMW, OpraHu
KepyBaHHs CY; Hacnigkm Ta
cnocobun 3axucTy Bif 3NeneHIHHS,
0cobnnBoCTi
nNpoTNoObNigHIOBaNbHOI  CUCTEMM
CYy.
KomnemenmHocmi, SKi
Habyearombcsi:
3azasnibHi KOMemeHmMHocmi:
3K 07. 3paTHiCcTb npautosaTu
aBTOHOMHO.

3K 09. 3paTtHicTb go abcTpakTHOro
MUWCIIEHHS, aHani3y Ta CMHTe3sy.

CneuianbHi (¢haxoei, npedmemHi)
KOMrnemeHmHocmi:

CK 01. 3paTHicTb goTpumyBatucsa y
npodecinHin AiSANbHOCTI BUMOT
Mi>KHapO4HUX Ta HauioHanbHUX
HOPMaTUBHO-NPAaBOBUX AOKYMEHTIB B ranyasi
aBiaUiHOro TpaHCMopTy, IHCTPYKUiN Ta
pekoMeHaauin 3 ekcnnyaradii, peMoHTy Ta
obcnyroByBaHHA ~ 00’ekTiB  aBiauUiHOro
TPaHCMNOPTY Ta IX CUCTEM.

CK 02. 3gaTHicTb aHanidyBat 00’ekTu
aBiauiHOro TpaHCNopTy Ta IX CKNagosi,
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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

BM3HaA4YaTM BUMOIMM [0 IX
napamMeTpiB Ta XapakTepuUcTUK.
CK 06. 3paTHicTb po3pobnatn 3

KOHCTPYKLUIT,

ypaxyBaHHAM 6e3neyvHmnx YyMOB
BUKOPUCTaHHSA,  MIUHICHUX,  €CTeTUYHUX,
€ProHOMIYHUX | EKOHOMIYHMX napameTpiB
TeXHIYHI 3aBOaHHA | TEexXHIYHi yMOBW Ha
NPOEKTYBaHHA 06’ekTiB asiaLinHoro
TpaHCNopTy, WNOro CUCTEM Ta OKpPEMUX

eneMeHTIB; cKnagaTu nraHn Po3MilleHHS
yCTaTKyBaHHS, TEXHIYHOro OCHAaLleHHs Ta
opraHisauii poboymx Micupb, po3paxoByBaTu
3aBaHTaXXEHHS YCTaTKyBaHHS Ta MOKa3HMKU
SAKOCTI NpoayKu,il.

CK 11. 3partHicTb 3acTtocoByBaTu
Cy4acHi nporpamHi 3acobu ansa po3pobku
NPOEKTHO-KOHCTPYKTOPCLKOI Ta
TEXHOMOrYHOI OOKYMeHTaUuil 3i CTBOPEHHS,
eKkcnnyaTauii, peMoHTy Ta 06CrnyroByBaHHS
0o6’eKkTiB aBiaLiiHOro TpaHCMNopTy, iIX CUCTEM
Ta eneMeHTIB.

CK 18. 3paTHicTb BUpIiLEHHA 3aBOaHb
3 MnaHyBaHHA TexHiYHOI ekcnnyaTauil
NOBITPAHNX CY[EH, eKkcnryaTauinHol
HaLOiNHOCTI, perynsipHOCTi NONbOTIB.

OuikyeaHi pe3ynbmamu Hag4aHHs:

PH 03. 3actocoByBaTtu Cy4acHi
iHbopMaUinHI TexHonoril, TEXHIYHY
nitepatypy, 6asn gaHux, iHWI pecypcu Ta
Cy4acHi nporpamMHi 3acobu ans po3B’sa3aHHSA
creuianizoBaHunx CKnagHux 3agad
aBialiHOro TpaHCnopTy.

PH 08. 3actocoByBaTu MixXHapogHi Ta
HauioHanbHI CcTaHgapT™M | NpakTuKM B
NpodeCinHIn QisnbHOCTI.

PH 09. AHanisyBaTn OCHOBHi iICTOPUYHI
eTanu po3BUTKY npeagMeTHOl  obnacTi
creuianbHOCTI.

PH11. AnanisyBatu
dyHKUIOHYBaHHS ~ 0O’exTiB
TpaHCNopTy, IX  CUCTEM,
dakTopK, WO  BMANMBaKOTb
XapaKTepUCTMKM Ta napameTpu.

PH 13. 3HaTu OCHOBHi TEeXHOMOriYHi
onepauii, TexXHONoriYyHe  YyCTaTKyBaHHS,
TEeXHOMOorivyHe OCHaLLleHHS, 3acobu
aBTomMaTusauii Ta MeXxaHi3auii Lo
BUKOPUCTOBYIOTBCA B eKcnnyaradii, peMOHTI
Ta obcnyroByBaHHi O6’€KTiB aBiauUiiHOro
TPaHCMNOPTY, IX CUCTEM Ta eJIEMEHTIB.

PH 15. 3Hatn ocobnuBocTi Ta BMITH
PO3pO0NATN TEXHIYHI 3aBAAHHA | TEXHiYHI
YMOBMU Ha NPOEKTyBaHHSA 00’eKTiB
aBiauiHOro TpaHCNopTy, MOro cuctem Ta

nobygoBy i
aBiaLjinHoro
eNeMeHTIB,
Ha  IXHi
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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 oll
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,
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OKpPEMMX EefleMEHTIB; CKnagaTu nraHu
PO3MILLEHHA  YCTaTKyBaHHS, TEeXHI4YHOro
OCHALLEHHs Ta opraHisauil poboymx Micub,
po3paxoByBaTu 3aBaHTaXXEHHS
yCTaTKyBaHHS NOKa3HUKN  SAKOCTI
npoAayKuii.

PH 20. Po3pobnatu NPOEKTHO-
KOHCTPYKTOPCbLKY Ta TEXHOSIOriYHY
AOKYMEHTaUit0 3i CTBOPEHHSA, ekcnsyaTtauii,
peMOHTYy Ta obcnyroByBaHHs OB’eKkTiB
aBiauiHOro TpaHCnopTy, IX cucTeM Ta
erneMeHTIB BUKOPUCTOBYHOUM creLiani3oBaHi
Cy4acHi nporpamHi 3acobm.

CTyoeHT mae 3Hamu:

— CKnag, NpuU3Ha4eHHsl, Ta 3arasnbHi
Bumorn o cuctem CY nitakiB Ta
BEPTONbOTIB,;

—  MPUHUMNIU Knacudikauit
nitakie Ta BEpTONbOTIB;

— Tunn asuryHie CY nitakie, ix
OCHOBHi XapaKTepUCTUKU;

— cxemn CY nitakiB — BapiaHTu
PO3MILLEHHSA (KOMMOHYBaHHS);
aHani3 BMAMBY KOMMOHYBaHHS Ha
aepoanHamiky, MiUHICTb Ta macy,

Ta

cy

Gesneky Ta KOMQoopT,
eKkcnnyaTauinHi BM1acTUBOCTI,
LEHTpPIBKY Ta 3aranbHe
KOMMOHYBaHHs fniTaka;

— KCC enemeHntiB CY niTakiB
(kpinneHHs OBUrYHa,
MOTOrOHAOMNMW, MIFIOHN Ta iHW.),
pobOTYy nNi4  HaBaHTAXEHHAM,

KOHCTPYKLUII BYy3niB Ta enemMeHTiB,
KOHCTPYKLUiNHI MaTepianu;

— crneujianbHi  BMMOINM aBiauiHUX
npasus O CUCTEM Ta eNeMeHTIB
CY nitakiB Ta BEpTONbLOTIB,;

— CTPYKTYPHY 6ynosy cxem
Marictpanen pigvMHHUX CUCTEM
cy niTakis, KOHCTPYKTUBHI
enemMeHTHn, I1X npuU3HadYeHHs Ta
npuHUMN  A4il,  NpoekTyBanbHi
pPO3paxyHKWN, BUCOTHICTb MNanunBHOI
Ta MacnsiHOl CUCTEM,;

— MNUTaHHA BHYTPILLHbLOT
aepoamHamiku, noeiTpsidabnHauis
i BUXiOHNX NPUCTPOIB, X
KOHCTPYKUIl Ta MPOEKTYBaHHS,
cnocobu perynoBaHHs;

— TMNpPU3HAYeHHs, KOMMNOHYBaHHS,

KpinneHHst Ta cuctemu ACY;
— knacudikauito Ta 0cobnMBOCTI
NYCKOBUX 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/ATI-
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

Module 1.
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ocobnmBOCTI nNoxexi Ha 6opTy
nitTakie Ta BepPTONbOTIB, CXEMU
NPOTUMNOXEXHUX cuctem CY, ix
OCHOBHi €NeMeHTU, NpU3HaYeHHs
Ta NpuHUMnn 4ir;

knacudikauiro Ta 0cobnmuBocCTi
CUCTEM YMpaBfiHHA OBUIyHaMW,
opraHu kepyBaHHs CY;

Hacnigkm Ta cnocobu 3axucty Big

3nefeHiHHS, 0cobnNMBOCTI
NpoTUOOGNiAHIOBaNbHOI  CUCTEMN
CYy.

CTyneHT mae emimu:

NPOBOANTU MNOPIBHASNbLHUIA aHarnis
PO3MILLEHHSA (KOMNOHYBaHHS)
cuctem i enemeHTiB CY AKT Ha
nitaky abo  BepTONnbLOTI 3
ypaxyBaHHsAM ix BnnuBy Ha KCC
nraHepa Ta Moro fibOTHO-TEXHIYHI

XapaKTepUCTUKY;
po3pobnatn KCC, CTpyKTypHi,
npUHUMNianbHi, pPO3paxyHKOBI

cxeMn cuctem i enemeHtiB CY
nitakie Ta BEpTONbOTIB;

npoBOAUTU NPOEKTYBaHHSA 3
ypaxyBaHHAM BuMOr ABiauiHUX
npasun FAR/CS/AI1-23/25/27/29,
3aCTOCOBYO4M MeToau
pauioHanbHOro MPOEKTYBaHHA Ta
EOM 3 meTow OLUiHKM BapiaHTiB

KOHCTPYKLUT Ta NPUARHATTA
PiLLEHD;

BUKOHYBaTH KOHCTPYIOBaHHSA
cuctem i enemeHTiB CY nitakiB Ta
BEPTONbOTIB, 3aCTOCOBYO4M
3acobu niaBULLEHHS HaAiIMHOCTI,
XUBYYOCTI [ pecypcy 3

ypaxyBaHHAM CYy4aCHOro piBHS
PO3BUTKY aBiaLiiHOI TEXHIKU.

lpepekeizumu:

— Ximisi;

— rigpasnika;

— aepoauHamika;

— OMHaMiKa nonboTy;

— TeopeTn4yHa MexaHika;

— KOHCTPYKLUISA aBialinHOT TEXHIKN.
Kopeksizumu:.

— KOHCTPYKLUIA Ta MIUHICTb aBsiauiHnX

OBUTyHIB.

3. Mporpama HaB4YanbHOI

AUNCLUNIIHN

Moaynsb 1.
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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-
shatfts, 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
loads carrying-out. Materials. Design of
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Tema 1. BcTtyn o HaBYanbHOI
ancunnniHm «ABiauivHi nanMBHO-
MacTUIbHIi cUCTEMU»

Mpeamer BMBYEHHS [ 3agaui
ancumnnidii. BusHadeHHa NOHATTS «curosa
yCTaHoBKa». MpusHayeHHaA CcunoBol

YyCTaHOBKWM niTakiB Ta BepTonboTiB. Cknag
CY. LUWnaxm possutky CY (Ha 6asi
NMOPIBHAHHA pPO3BUTKY Xxapaktepuctuk CVY:
Tara (NOTYXHICTb), NMTOMa TAra, nMTOMa
Bara, nuToma BUTpaTa nanuea,
aepognHamika CY, HaginHicTb, pecypc).
3aranbHi TEXHIYHI BUMOTH.

Tema 2. Knacudikadis CY nitakis.
Tunu aBuryHiB aBiaudinHux CY Ta ix

PO3MilLeHHA Ha niTakax

3aranbHUn  aHania pisHMX TUNIB
aBiauinHMxX  OBWryHIB i obnacti  ix
3actocyBaHHs. OCHOBHI XapaKTepUCTUKU
ABUTYHIB — NMOPLUHEBUX (nQ),
TypboreunToBux  (TrA), TypbOrBuHTO-
BeHTMNaTopHux  (TMBA), TypboBanbHUX

(TBnf), TypbopeaktusHux (TPL, TPO®D),
ABOKOHTYpPHUX TypbopeaktnBHux (TPOA,
TPOOD), NPAMOTOYHUX NoOBITPAHO-
peaktuBHux (MMNPLO), paketHux (PPO,
POTI), KOMOIHOBaHMX (TPO+MNNPA).
KomGiHOBaHi cnnosi yCTaHOBKW.

[onomixHi cunosi yctaHoBku (OCY):
NPU3HaYeHHS, CKrag i po3MilleHHS.

Bubip gBuryHa. KinbkicTb OBUryHIB.

AHaniza cxem CY 3 po3MileHHAM
ABUryHIB Ha niTakax Ta BepTonboTax: Yy
dro3enski, Ha Kpuni, y KOpPeHEeBIN YacCTUHI
Kpuna, nig Kpuriom Ha ninoHax, B XBOCTOBIN
YacTuHI  oro3ensky, Haa Kpunom, Hapg
doro3ensHKEM.

Tema 3. KpinneHHA ABUryHIiB

Cuctema KpinneHHs OBUTYHIB,
3arasnbHi BigomMocTi. [pusHaveHHs. Bumorn.
HaBaHTaxeHHs. Po3paxyHKOBI BUNaaKu.

Cunosi cxemn kpinnenHa TPA(O) B
3anexHocCTi Bi PO3MILLEHHA OBUryHIB Ha
nitaky. PoboTta nig  HaBaHTaXeHHAM.
MaTtepianu. Po3paxyHkn Ha  MiUHICTb.
[MpoekTyBaHHA  eneMeHTiB Ta  BY3NiB
KpinneHHs OBUTYHIB.

KCC cuctem  kpinneHnHa T4
(cdbepmosBi Ta hepmo-6ankosi). KCC cucrem
kpinneHHs TBa[l Ha Beptonbotax. KCC
cucteM kpinneHHa T (3ipkonogibHux Ta
pagHux). Pobota nig  HaBaHTaXXEHHSIM.
Martepian. KoHCTpykuil By3niB KpinneHHs.
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attachment
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.

fittings. Requirements

main,

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.

Peanisauist nponoHoBaHWX BUMOT.
Tema 4. Bibpauii Ta amopTusauia
Tunn Bibpauin. lNpuunHm BiIGpauin.

3MyLleHi | BRnacHi KonMBaHHSA, 4acTtoTa
KonueaHb. Hacnigkn Bi6pauin. Lnsaxn
3MeHLleHHa Bibpauin. Xopctkictb CY.

KonvBaHHa cuctemi 3 OOHMM CTyneHem
ceoboan. AMopTmnsauist KpinneHHs OBUTYHIB.
3agadi amopTm3adii, I CyTHICTb.  Micue
yCTaHOBKM  amopTusaTtopiB. XKopcCTKicTb
amopTu3aadlil. Martepian MPYXHUX
enemMeHTiB. KOHCTpYKLis amopTusaTopis.

Moaynb 2.

Tema 5. lNanuBHi cuctemun

ManuBHi  cucTemMun: nNpuU3HaYeHHS,
BUMOIMN Ta cknag. BnpobHnuTteo aBiauinHMx
nanue. BnactmeocTi aeiauinHMx nanuse.
ABiaUirHi nanuea Ta Npucagku.

Migcuctema  3bepiraHHa  nanuvea:
NPU3Ha4YeHHs, BUMOTU Ta cknag.
PoapaxyHok HeobxigHoro o6’emy nanmBHUX
OakiB. PoamileHHa nanuBHux  Baki..
3MiLLEHHS LLEHTPY Baru fnitaka, CnpuinHeHe
nepeTikaHHAM nanuea. KoOHCTpykuia Ta
Knacudikauis nanneHnx Gakis.

Migcnucrema 3anpaBrieHHS-3MBY
nanuea: NPU3HAYEHHS, BUMOTU Ta
knacudikauis.  Bigkpute  3anpaBneHHs.
3akpuTte 3anpaBneHHsA-3NMB  Ha  3eMni.
Kepytoui npucTpoi nigcuctemu
3anpaBreHHsa. 3anpaBneHHs y NoBiTpi.

Mipcncrtema  KMBMEHHA  NanvBOM.
METOOMN  >KUBIIEHHS nanMeom.  Tunun
3'egHaHHa OakiB. Bwubip kinbkocTi  Ta
PO3MilLEHHA BuUTpaTHMX 6GakiB. MeTtoam
NiaBULLIEHHSA HaAiNHOCTI YKUBMEHHS.
KoMNMeKCHi pileHHs MigCUCTEM XUBMNEHHS.
EnemeHTn nigcnuctem YKUBIEHHS.
Po3paxyHKn nigcmnctem XunBrieHHS.

Migcuctema nepekayyBaHHS nanuea:
OCHOBHa, JOMOMiXXHa Ta 6anaHcyBanbHa.

Miocucrema aBapinHoro 3nunBy
nanuBea: NPu3HaYeHHsA, BMMOMK, CXeMu Ta
PO3paxyHKW.

Migcuctemun gpeHaxy, HagyBaHHS Ta
HenTpanbHOro raszy. Cxemu ta po3paxyHkKu.
KOHCTPYKTUBHI efeMeHTun nigcuctem
ApeHaxy Ta HagyBaHHS.

Migcuctemn BUMIpOBaAHHSA, iHAMKaUIT

Ta KepyBaHHS MNanuBOM: TMpPU3HAYEHHS,
BUMOrM Ta cknag. Cxemu nigcuctemum
BUMIpIOBaHHA nanuea. EnemeHTH
niacMCTEM  BUMIPIOBAHHA Ta  iHAMKaUT
nanuea.

S\Rab_Prog\2021_2022\Ilykanos\PIT_B_272_AVIATION FUEL AND LUBRICATION SYSTEMS .doc 13



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. Air Suction System.

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.
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Tema 6. MacnsiHi cucrtemum

Mpu3Ha4yeHHa MacnsHoi cuMcTemun Ta
BMMOrM A0 Hel. ABiauinHi macna. 3aranbHa
XapaKTepUCTUKM MacnsHMX cUcCTeM.
MacngaHi cuctemmn cunosux yctaHoBok 3 N[,
TPO), Tra. Cxemn macnsiHUX CUCTEM.
Cnocobu BiggineHHs noBiTpa 3 Macna
(Mpsima, 3BOPOTHHA, € poO3paxyHKo i3 e

pO3paxyHKO  MOBITpsABIAAINoBaYEM, e
PO3paxyHKOBUX, OBOKOHTYpPHi). PoapaxyHok
HeobxigHoi MiCTKOCTI macrobaky.
Po3paxyHOK BWUCOTHOCTI € poO3paxyHKo.
OxonomxeHHs mMacna. PagiaTtopu:
Knacudgikauis, TMNW. KoHcTpyKuis

mMacnobakiB, iXx 0COONMBOCTI.
Tema 7. loHAoONM Ta NiNOHM

ABUTyHIB
[oHOgoNM Ta  NINOHWM  OBUIYHIB:
NPU3HaAYEHHS, cknag, BUMOTU Ta
Knacudgikauis. floHgonm Ta MiSIOHK

possykosux TPOMA. NoHOonu Hag3ByKOBUX
TPO(O). Nongonn nitakosux T4 ta TBa[l.
lonHgonu BeptoniTHux TBall. [oHgonu
(kanoTu) MNA.

Tema 8. Cucrema BCMOKTYBaHHSA
noBiTps. [103ByKOBi BXiaHi
npucTpoi

lMpu3sHavyeHHa Ta cknag cucTemu
BCMOKTYBaHHSA MOBITPS, BMMOIM OO Hel.
CtyniHb nigBuweHHsa Tucky y CY i3 TPO(O).
KoediuieHT BiAHOBIEHHA NOBHOIO TUCKY.

TvnoBi  AINAHKM  NOBITPONPOBOAA,
BTpaTK Hanopy npwu pyci nositpsa. Oudysop,
BTpaTu B gnudpysopax.

Knacudikauis
PoapaxyHkoBa
NPOEKTYBaHHS
nosiTposabupavos TPL(O). PospaxyHkoBa
cXxema Ta  anroputM  NPOEKTYBaHHS
[03BYKOBUX nosiTpo3abupadyis g
KoHCTpyKUisi 4O3BYKOBUX NOBITPA3abupadis.

Tema 9. Haan3BykoBI

noBiTpsA3abupaumn

Ctpnbkn  yuwinbHeHHs.  Cnocobu
YTBOPEHHA CTPUOKIB  yLiNbHEHHS.  Twunu
HaO3BYKOBUX MOBiITpA3abupadis. 3anex-
HICTb KkoediuieHTa 36epeXeHHss MNOBHOro
TMCKYy Big uucna M nonboTy Ta u4ucna
CcTpunOKiB yLinbHEHHS. Po3paxyHkoBa cxema
Ta anropuTM MNPOEKTYBaHHA HaA3BYKOBUX
noBiTpsizabupavis. Pobota noiTpasabupa-
YiB HA € po3paxyHKoBMX pexumax. Cnoco-
6u perynioBaHHA HaO3BYKOBUX MOBITPS-
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Theme 10. Exhaust Units of APP BuxioHi  npucTpol,
units, purpose, Bumoru, cknag. Conna
BeKTopoMm Tarn. [llpucTpin pesepcy TAru,
NPUCTPOIB
pesepcy. [xepena wymy Ha nitaky. 3acobu

Exhaust

requirements, structure. Thrust vectoring

nozzles. Thrust

requirements. Types of thrust reversers.

3abupauis. 3aranbHa

reverser, purpose, MNPU3HaAYeHHsi, BUMOTMW.

Sources of noise onboard an airplane. 3HWKEHHS Wymy.
Ways of noise abatement.

4. CTpyKTypa HaB4YanbHOI AUCLUNNIHN

6ynosa
KOMMOHYBaHHs NOBiTpA3abupadis.

Tema 10. BuxigHi npuctpoi CY
NPU3HaYEHHS.

Tunu

i3 KepyBaHHAM

KinbkicTb roguH
HasBu 3micToBUX MoayniB i Tem YCchoro Y ToMy ymcni
n n nao. c.p.
1 2 3 4 5 6
Moaynb 1
Tema 1. BcTtyn 0o HaByarnbHOI AUCLMMAIHK
«lNpoekTyBaHHS CUIOBUX YCTAaHOBOK 1 1 — — —
aBiauUiNHOT TEXHIKN»
Tema 2. Knacudikauis CY nitakis. Tunu
ABUryHiB asiauiiHnx CY Ta iX po3MilLleHHS Ha 4 — — — 4
nitakax
Tema 3. KpinnieHHsa OBUTYHIB 13 5 3 — 5
Tema 4. Bibpauii Ta amopTnsauis 4 2 1 — 1
MoaynbHUN KOHTPOSTb 2 — 2 — —
Pa3om 3a mogynem 1 24 8 6 — 10
Moaynsb 2
Tema 5. NanuBHi cuctemm 26 12 4 — 10
Tema 6. MacnsiHi cuctemum 16 4 2 — 10
Tema 7. [oHOONM Ta NINOHU OABUTYHIB 5 — — — 5
Tema 8. Cuctema BCMOKTYBaHHS NOBITPS. 6 . 1 L 5
[o3ByKOBi NOBITpO3abupayin
Tema 9. HagssykoBi noBiTpo3abupayu 6 — 1 5
Tema 10. BuxigHi npuctpoi CY 5 — — — 5
Moy nbHUN KOHTPOIb 2 — 2 — —
Pa3om 3a mogynem 2 66 16 10 — 40
Ycworo rogun | 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 . . .
Designing of Aviation Power Plants
Theme 2. Classification of Power Plants. 4 . . . 4
Types of Aircraft Engines and Their
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Hours
Modules and Theme Names Total Including
Lec Pra Lab Ind
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
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. Air Suction System. Subsonic Air
6 — 1 — 5
Intakes
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
Module 3
Theme 11. Auxiliary Power Units 26 12 4 — 10
Theme 12. Engine Staring Systems 16 4 2 — 10
Theme 13. Engine Control Systems 5 — — — 5
Theme 14. Fire Control Systems 6 — 1 — 5
Theme 15. Power Plants Ice Protection
6 — 1 5
Systems
Writing module 5 — — — 5
Total for Module 3 2 — 2 — —
Total hours | 66 6 | 10 ) — | 40
5. Temu ceMmiHapCbKUX 3aHATb
Hemae
5. Seminar Classes Themes
absent
6. TeMu NpaKTUYHUX 3aHATb
Hemae
6. Practice Themes
absent
7. Temn nabopaTOpHUX 3aHATb
Ne Kinbkictb
HasBa Temu
3/n roguH
1 KpinneHHa Ta amopTm3auis nopLUIHEBUX OBUTYHIB 2
2 KpinneHHsa Ta amopTmsauisi ra3oTypOiHHUX ABUIYHIB 2
3 [MpoBedeHHA MOAYIIbHOrO KOHTPOSK 2
4 XKopcTki Ta M’k nanveHi 6aku 2
5 3oBHILWHI nanveHi 6bakn. 3’egHaHHsa Tpybonposoais 2
6 MacTunbHi cuctemu 2
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7 [03BYKOBI Ta Ha43BYKOBI NOBITPsi3abupayn 2
8 [MpoBegeHHA MOOYNbHOrO KOHTPOSO 2
Pasom 16
7. Laboratory Classes 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
8. CamocrTinHa poboTa
Ne KinbkicTtb
Hasea Temu
3/n rogvH
1 CamocTiiHe BMBYEHHS TEM 50
Pasom 50
8. Independent Work
Nos Theme Hours
1 Independent themes studding 50
Total 50

9. lHauBiayanbHi 3aBAaHHA
HeMae

9. Individual Task
absent

10. MeToau HaB4YaHHA
CnoBecHi (nosicHeHHsa Ta 6Geciga), Hao4Hi (iNtOCTPYBaHHA Ta LEMOHCTPYBAHHSA) Ta
NPaKTUYHi (MpakTU4Hi poboTn).

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

11. MeTOoAu KOHTPOJIIO
KOHTpONb MPUCYTHOCTI Ha 3aHATTAX. |HAMBIgyanbHe 34aBaHHSA NPaKTUYHUX POGIT,
moaynis. 3anik.

11. Inspection Methods
Attendance inspection. Individual passing of practical works, modules. Test.
12. KpuTepii ouiHOBaHHA Ta po3noain 6ani., AKi OTPUMYIOTb CTYAEHTU

12.1. Posnogin 6anis, ki OTpUMYIOTb CTYAEHTU (KinbKiCHI KpUTEpIT OLiHIOBAHHS)
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CknapoBi HaB4YanbHOI Banu 3a ogHe KinbkicTb CymapHa
po6oTK 3aBJaHHS 3aBfaHb KinbKicTb 6anis

Moaynb 1

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

nabopartopHux pobiT

MogynbHUN KOHTPOIb 0...2 15 0...30
Moaynsb 2

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

nabopartopHux pobiT

MoaynbHUN KOHTPOSTb 0...2 15 0...30

Ycboro 3a cemecTp 0...100

CemecTpoBuin KOHTpOnb (icNMT) NpoBoAUTbLCA Y pasi BiAMOBWM CTyAdeHTa Big 6anis
NMOTOYHOrO TEeCTyBaHHA Ta 3a HasABHOCTI gonycky pno icnuty. [lig 4ac cknagaHHA

CEMECTPOBOrO iICNUTY CTYAEHT Ma€e MOXIMBICTb oTpumMaTtn makcumym 100 B6anis.

BineT ang icnuty cknagaeTbca 3 TPbOX TEOPETUYHUX NUTaHb Ta OAHIET 3aaadi. KoxHe

3aBOaHHA Jae MOXNUBICTb oTpumaTn o 25 6anis (cyma — 100 6anis).

12.2. AKiCHI KpuTepil OLiHIOBAHHSA
HeobxigHun obcar 3HaHb ANst 0aep)KaHHsS NO3UTUBHOI OLLiHKMW:

— CKnag, Nnpu3HadeHHs, Ta 3aranbHi BUMorn ao cuctem CY nitakiB Ta BEpTOMbOTIB,;

— npuHumMnu knacudikadii CY nitakie Ta BEpTOMbOTIB;
— Tunu asuryHiB CVY niTakiB, IX OCHOBHi XapaKTepUCTUKM;

— cxemn CY niTakiB — BapiaHTU PO3MilLEHHSA (KOMMOHYBaHHS); aHania BMAMBy
KOMMOHYBaHHS Ha aepoguHamiky, MiUHICTb Ta Macy, 6e3neky Ta komdopT,

eKcnsyaTauinHi BNacTUBOCTI, LEHTPIBKY Ta 3arafibHe KOMMNOHYBAHHSA IiTaka;

— KCC enementiB CY nitakis (KpinneHHa ABUryHa, MOTOrOHAOMM, MNISIOHX Ta iHLW.),
pobOTY Nig HaBaHTaXXEHHSAM, KOHCTPYKUII BY3MiB Ta €neMeHTiB, KOHCTPYKUiNHI

mMarepianu;

— crneuianbHi BAMOrn aBiauiHMX npaBun 0O cucTeM Ta enemeHTiB CY nitakiB Ta

BEPTONbOTIB,;

— CTPYKTypHy ©OygooBy cxem wmarictpanenm pignHHnx cuctem CY  niTakis,
KOHCTPYKTUBHI eneMeHTW, iX MpU3HA4YeHHa Ta npuHUMn Ail, NpoeKTyBasibHi

PO3paxyHKN, BUCOTHICTb NariMBHOI Ta MAaCNAHOI CUCTEM;

— MNWTaHHSA BHYTPIWHLOI aepoanHaMiku, NoBiTpo3abuHaviB i BUXiQHWUX MPUCTPOIB,

X KOHCTPYKLUiI Ta NPOEKTYBaHHs, CNocobu peryntoBaHHS;
— NPUW3HaAYEeHHs, KOMMOHYBaHHS, KpinneHHsa Ta cuctemn ACY;
— Knacudikauito Ta 0cobnMBOCTi NYCKOBUX CUCTEM;

— 0cobnMBOCTI NoXexi Ha BopTy niTakiB Ta BEPTOSLOTIB, CXEMU MPOTUMOXKEXKHUX

cuctemM CY, iX OCHOBHI €fIEMEHTU, NPU3HAYEHHS Ta NPUHUMNX 4ii;

— Knacudikauito Ta 0cobnmMBOCTI CUCTEM yNpasniHHA OBUryHamu, opraHu
kepyBaHHs CY;
— Hacnigku Ta cnocobu 3axucrty Big 3neaeHiHHg, 0cobnnBOCTI

npoTnobnigHoBaneHoi cuctemm CY.

HeobxigHum obcar BMiHb Ans ogepXaHHA NO3UTUBHOT OLLIHKN:

— MNPOBOAUTU TMOPIBHAMBHUI aHamni3 pPo3MillleHHs (KOMMOHYBAHHS) CUCTEM

enemeHTiB CY AT Ha nitTaky abo BepTonboTi 3 ypaxyBaHHAM ix BnnmBy Ha KCC

nnaHepa Ta Moro NbOTHO-TEXHIYHI XapaKTePUCTUKK;

— po3pobnatn KCC, CTpyKTypHi, npuHUMNianbHi, po3paxyHKOBIi CXeMU CUCTEM i

enemMeHTiB CY niTakiB Ta BEpPTONbOTIB,;
— NpoBOAMTM MNPOEKTYBaHHA 3 YypaxyBaHHAM BuMOr AsiauiiHuUx

npasus

FAR/CS/AlM-23/25/27/29, 3acToCOBYO4M METOAN paLlioHaNbHOMO NPOEKTYBaHHS

Ta EOM 3 MeTO0 OUiHKM BapiaHTIB KOHCTPYKLIT Ta NPUNHATTA pilleHb;
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— BWKOHYyBaTW KOHCTPYKOBaHHS cucTeM i enemeHTiB CY niTakiB Ta BEpTONbOTIB,
3aCTOCOBYOUM 3acobu nNigBULLEHHS HAAIMHOCTI, >XMBYYOCTi i pecypcy 3
ypaxyBaHHSIM Cy4aCHOro PiBHA PO3BUTKY aBialiNHOT TEXHIKMN.

12.3 Kputepii ouiHoBaHHS poboTK CTygeHTa NPOTAroM CEMECTPY

3aposinbHo (60-74). NpogemMoHcTpyBaTU MiHIMYM 3HaHb Ta yMiHb. BukoHatn Ta
3axMCTUTK yCi nabopaTopHi poboTn Ta AOMalUHI 3aBAaHHA. BMiTM camocTinHO aaBatu
XapaKTEPUCTMKY Ta PO3YMiTU POBOTY iCHYHUMX CUCTEM KPIMMEHHS OBWUryHa, ManuBHUX,
MacCTUIbHUX, MYCKOBUX, KepPYBaHHSA, MPOTUNOXEXHUX, NPOTUOGMigHI0BanbHux cuctem CVY,
a TakoX pgemndepi, noBiTpo3abupadiB, BuxigHux npuctpoie CY. Bwmitm cknagatm
TEeXHIYHMI onuc Ha BkasaHi cuctemun CY.

[No6pe (75-89). lMpogemoHCTpyBaTu TBEPAI 3HAHHA Ta yMiHHA. BukoHatn Ta
3axUcTuUTK yci nabopatopHi poboTn Ta AOMALUHI 3aBOaHHS B OOYMOBIEHUA BUKIagavyem
CTPOK. BMIiTM CaMOCTIMHO CTBOPKOBATU CXEMW CUCTEM KPIMfeHHa ABWUryHa, nasnvBHUX,
npoTunoxexHnx cuctem CY. BMiT cknagaTu TexHiYHWIA onuc Ha BkasaHi cuctemn CY.
BMiTM BUWKOHYBaTK npoekTyBamnbHi Ta MNEpeBiPOYHIi PO3pPaxyHKM CUCTEMU KpPinneHHs
ABUryHa, BMiTU po3paxoByBaTh BUCOTHICTb NariMBHOI CUCTEMU, LPEHAX Ta aBapinHUN 31MB
nanuea, NpoekTysaTu oopmy noBiTpo3abupaya.

BiamiHHO (90-100). NMoBHO 3HaTM OCHOBHIM Ta OoAaTKOBMKA Martepian. 3HaTU YCi
Temn. bBe3anoMunkoBo BMKOHATM Ta 3axXUCTUTU YCi nabopaTopHi poboTn Ta LOMaLHI
3aBOaHHA B 0OYMOBMEHUA BUKNagavyeM CTPOK 3 AOKNagHUM OBrpyHTYBaHHAM pilleHb Ta
3axofiB, AKi 3anponoHoBaHO y poboTax. BMiTn camocTinHo Ta 6e3noMUIIKOBO CTBOPHOBATU
CXEMMW CUCTEM KPiMneHHsa OBUryHa, NanuMBHUX, NPOTUNOXEXHUX cuctem CY. Poaymitn Ta
BMITM onucyBaTu poboTy BkasaHux cuctem CY. bBe3noMunkoBo BUKOHYyBaTu
NPOEKTyBaribHI Ta NepeBipOYHi PO3paxyHKM CUCTEMWU KpPIinneHHs OBuUryHa, 6e3noMunkoBo
po3paxoByBaTW BWUCOTHICTb NanMBHOI CUCTEMMW, OpeHax Ta aBapiiHUA 3nvB nanuea,
npoekTyBaTn oopMy nosiTpo3abupava.

LLkana ouiHOBaHHA: 6anbHa i TpaguulinHa

. OuiHka 3a TpaguMuUiHOO LLIKanow
Cyma 6Ganis _ _ _
lcnuT, ondepeHuinoBaHnin 3anik 3anik
90 -100 BiamiHHO
75 -89 [obpe 3apaxoBaHo
60 - 74 3apgoBinbLHO
01-59 Hes3agosinbHO 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
Making and defending 0...6 2 0...12
laboratory classes
Module test 0...2 15 0...30
Module 2
Making and defending 0..7 4 0...28
laboratory classes
Module test 0...2 15 0...30
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| 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/AM-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.
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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. MeToauyHe 3abe3neyeHHH
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University «kKhAl», 2011. — 220 c (printed).
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(ENeKTPOHHUIN PYKOMKUC).
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