MynbTumeguiiHbi 06yyatoLWwmini mogynb

MOM «lFA30BbIE TYPBUHbI»

(Bepcus 1.0)

Ha3HaueHue:

MynbTumMeannHbIN ~ obyyatowmii  Moaynb  NpefHasHavyeH  And
MCNONb30BaHMA NPU NOATOTOBKE CMELMANMUCTOB MALMHHOIO OTAENeHUs
MO OCHOBAM KOHCTPYKLIMK U NpUHUMNAM paboTbl ra3oBbIX TypOUH.

YTo TaKoe MybTUMeAUNHbIN 06yyalowmin moaynb?

MynbTuMeaninHbIN obydatowmii moayns (MOM) npeactasneH B Buae
3/IEKTPOHHOTIO y4ebHUKaA. PasmelLeHHbIN B HEM TEOPETUYECKUIM MaTepuan
COMPOBOXAAETCA  PUCYHKAMW,  CXemMamM,  aHUMALMOHHbIMKM U
sugeopoankamm. B MOM BkntoyeHbl 3D mogenn M aHUMALMOHHbIE
POJIKU, IEMOHCTPUpPYoLMe paboTy ra3oBbiX TYPOUH.

MOM moKeT 6bITb YCTaHOB/1IEH B KOMIMbKOTEPHOM K/1acce.
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LleneBas ayguropua

MawmnHHaa KomaHaa —
YnpasneHua

MawwnHHaa KomaHaa —
SKcnayaTauua

MawmnHHaa KomaHaa —
BcnomoraTenbHbIn
Tun cyaHa

Bce tunbi
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HopmaTtuBHasn 6a3a
KonseHuwma NMAHB:

—  Mpasuna lll/1, 11I/2, /3, 111/4, 11/5.
Koaekc MNAHB:

—  Paspgen A-lll/1, Tabauua A-1lI/1 «CneunduKkaums MMHUMaAbHOTO CTaHAapTa KOMMNETEHTHOCTU AN
BaXTEHHbIX MEXaHWMKOB CYyAO0B C OOCAYXMBAaeMbIM WAW MNEPUOAMYECKN HeOobCNyKMBAEMbIM
MaLWNHHBIM OTAeneHnem», cdepa KOMMNETEHTHOCTU «IKCMJyaTauuMa rNaBHbIX YCTAHOBOK W
BCMOMOraTeNbHbIX MEXAaHU3MOB M CBA3AHHbLIX C HUMM CUCTEM YNPABAEHUAY.

—  Pasgen A-lll/2, Tabanua A-111/2 «CneunduKaums MUMHUMaAbHOTO CTaHAAPTa KOMMETEHTHOCTU ANA
CTapLUIMX MEXAHUKOB M BTOPbIX MEXaHWKOB C rM1aBHOW ABMraTe/IbHOM YCTAHOBKOW MOLLHOCTbIO 3
000 KBT nnun boneen, chepa KOMMNETEHTHOCTU «IKcnyaTaums, HabaogeHre, oueHKa paboTbl U
nogaeprkaHne 6e3onacHoOCTN ABUraTeNbHOM YCTAHOBKM M BCMOMOTATE/IbHbIX MEXaHM3MOBY.

— Pasgen A-lll/4, Tabanua A-lll/4 «CneumdunKkaums MUHUMaANbHOTO CTaHAAPTa KOMMETEHTHOCTM A8
UL, PSAOBOrO COCTaBa MalUMHHOM BaxTbl», cdepa KOMMETEHTHOCTU «BbinosHeHMe 06bIYHbIX
06A3aHHOCTEN MO BaxTe B MALWMHHOM OTAENEHWW, KOTOPble MNOpPy4YatoTca AULAM PALOBOIO
cocTaBay.

—  Pasgen A-lll/5, Tabanua A-11I/5 «CneunduKaums MUMHUMaAbHOTO CTaHA4APTa KOMMETEHTHOCTU ANA
VL, PAAOBOrO COCTaBa B KayecTBe KBAIMPULMPOBAHHOIO MOTOPMCTA Ha CyAax c 06cnyKMBaemblm
UAN NEepUoAMYECKM HEOBCNYKMBAaeMbIM MalLMHHbIM OTAefeHMeMm», cdepa KOMMETEHTHOCTU
«CogerictBme HabMOAEHWNIO U YyNIPaBAEHUIO HECEHMEM MALUIMHHOM BaxXTbi».

Cant: www.100rmsim.ru
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1. INTRODUCTION
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Operating Cycle -

In a gas turbine engine the compression, combustion
and expansion take place continuously in different
chambers. Gas turbine engines operate on the
Brayton Cycle (open engine cycle).

Q1 - combustion heat

Q2 - exhaust heat

1-2: |sentropic compression in a compressor
2-3: Isobaric combustion in a combustor
3-4: Isentropic expansion in a turbine

4-1: |sobaric exhaust to a stack

C - COMPRESSOR
T -TURBINE

CB - COMBUSTOR PRESSURE - VOLUME TEMP. - ENTROPY

1. INTRODUCTION
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Marine gas turbine engine is a modern and effective
propulsion system for both merchant and navy ships.
It is relatively simple in construction and operation and
the efficiency increases with a technology progress.
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2. WORKING PRINCIPLES

2.1 CYCLE PHASES

The following phases of the gas turbine working cycle can be observed:

- Intake phase

- Compression phase
- Combustion phase
- Expansion phase

- Exhaust phase

2. WORKING PRINCIPLES
2.1 CYCLE PHASES

c jon Phiase:

The intake air is mechanically
compressed. Pressure and
temperature increase with a
corresponding decrease in volume
The pressure at the compressor
outlet reaches 260 psia (18 bar)
and the temperature can be as high
as 800 °F (430 °C). Mechanical
energy driving the compressor is
converted to kinetic energy in the
form of compressed air.
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Two types of the gas turbine engines are most
common at sea:

« Single shaft engine: The single shaft engines have
one shaft which extends throughout the engine. All

rotating parts of the engine are mounted on this SINGLE-SHAFT ENGINE
shaft. An extension of this same shaft, the power

take-off assembly, drives the load. The primary use

of this type of engine is where constant speed is COMBUSTOR

required such as electrical power generation.

« Split shaft engine: The engine is split into two major
sections, the gas generator, and the power turbine
section. The primary use of this type of engine is
where variable speed and load is required such as
a main ship propulsion.

SPLIT-SHAFT ENGINE

. 3. ENGINE TYPES

‘J 3.1 COMPONENTS OF SPLIT-SHAFT ENGINE

The gas generator section consists of a compressor,
combustor, and gas generator turbine called the High
Pressure Turbine. The gas generator’s purpose is to
produce a hot expanding gas for use in the power
turbine. The power turbine is aerodynamically coupled
to the gas generator but the two shafts are not
mechanically connected

The power turbine converts the thermal energy from
the gas generator to mechanical energy to drive the
load. The main advantage of a split-shaft engine is the
fact that the gas generator is more responsive to load
demands because the compressor is not restricted in
operation by the load on the power turbine.
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