MY/IbTUMEANNUHAA TPEHAXEPHAA MPOTPAMMA

MTN «CYAO0BbIE KOMIMPECCOPbI»
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Ha3HaueHue:

MynbTMMeANMHAA TPEeHaXKepHaa nporpamma npegHasHavyeHa And
NPaKTUYECKON MNOATOTOBKM CMELMANUCTOB MALUMHHOTO OTAENEHUSA NO
oKCn/lyaTaumMm  CUCTEMbl  CXaToro BO34yXa B  COOTBETCTBUM €
TpeboBaHMAMK KoHBeHLMM NMAHB 1 HauMoHanbHbIMU TpeboBaHMAMM.

B MTM BKAlOYEHDI:

e  /IHTEPaKTUBHbIA UMWUTATOP NyAbTa YNpaBAeHUA CUCTEMON
C)KaToro Bo3ayxa.

e  MNHTepaKTUBHasA MHEMOCXeMa CUCTeMbl NoAa4mM BO3ayxXa.

e OnucaHMe KOMMNPECCOPOB Pa3/IMYHbIX TUMOB U CUCTEMbI CKaTOro
Bo3ayxa ¢ d¢oTorpadpuaMKn, CXemMaMnm U aHUMALMOHHbLIMMU
ponuKamu.

e 3afaHuA ANA NPOBEPKU 3HAHUIA.
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MalwmnHHaa KomaHaa —
YnpasneHua

MalwmnHHaa KomaHaa —
dKcnayaTaumm

MawmnHHaa KomaHaa -
BcnomoraTenbHbIi
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HopmaTtusHas 6a3a:

KonBeHuwna NAHB:

Mpaswna I/, 1172, 111/3, 111/4, 111/5

Kogekc MNAHB:

Paszgen A-lllI/1, Tabamua A-llI/1 «CneunduKkauma MUHUMAIbHOTO
CTaHA4ApPTa KOMMETEHTHOCTU A/1A BAXTEHHbIX MEXaHUKOB CYAO0B C
0o6CNyKMBAaEMbIM UMW MEPUOAMYECKM  HEeobCay*KMBaeMbIM
MaLUHHbIM OTAENEHMEMY, coepa KOMMNETEHTHOCTU
«IKCnAyaTaumMa [NaBHbIX  YCTAaHOBOK M BCMOMOTraTe/bHbIX
MEXaHWU3MOB U CBA3AHHbIX C HAMW CUCTEM YMPaBEHUAY.

Pasgen A-lll/2, Tabanua A-lll/2 «CneunduKkauma MUHUMANbHOIO
CTaHA4APTa KOMMETEHTHOCTU AJ1A CTApLMX MEXaHWKOB M BTOPbIX
MEXaHMKOB C /1aBHOM ABUraTe/ibHOM YCTaHOBKOWM MOLLHOCTbIO 3
000 kBT mam 6onee», chepa KOMMNETEHTHOCTU «IKCnayaTaums,
HabnoaeHue, oueHKa paboTbl M noaaep:kaHue 6e3onacHOCTU
ABUTaTeIbHOM YCTaHOBKU N BCMOMOTaTe/IbHbIX MEXaHU3MOBY.
Pasgen A-lll/4, Tabnnua A-llI/4 «CneunduKauma MUHUMANbHOIO
CTaHA4ApTa KOMMETEHTHOCTM ANA UL, pPAAOBOro  COCTaBa
MALLUMHHOM BaxTbl», cdepa KOMMNETEHTHOCTU «BbINoSHEHMEe
0bblYHbIX 06A3aHHOCTEN MO BaxTe B MaLUMHHOM OTAENEHUMU,
KOTOpble Nopy4atoTca AnLLaM pPAAOBOro COCTaBay.

Pasgen A-lIl/5, Tabanua A-llII/5 «CneunduKkauma MUHUMaNbHOMO
CTaHA4ApTa KOMMETEHTHOCTU AAA /NuL, PALOoBOro CoctaBa B
KayecTBe KBa/MPUMUMPOBAHHOIO MOTOPMCTA HA cygax cC
obcnyKMBaeMbIM  UAM  NEPUOAUNYECKM  HeobCnyKUBaemMbiM
MaLLUMHHBbIM OTAEeNeHNneM, cdepa KomneTeHTHocTM «Coaencrame
HabloAEHUIO U YyNPaBAEHUIO HECEHMEM MALLMHHOW BaxXTbi».
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| 1.1 DEFINITION AND CLASSIFICATION :
\ - B

Compressor is the machine used for compression and
transfer of the air, gases or steams from the space of lower
pressure (suction pressure p ss on the compressor inlet) to
the space of higher pressure (discharge pressure p { on the
compressor outlet), in which the compression ratio o described
as the ratio of absolute discharge pressure to absolute suction
pressure is higher than two (o= p d/p s> 2).

The compressor accomplishes this task by supplying energy to
the compressed medium. As a result the positive pressure
difference is created between the discharge and suction side
of the compressor working device ( piston , impeller ) ie
pds>ps

The compressor is driven by an electric motor, a diesel engine
or a steam engine directly or via reduction gear.

Marine compressor means compressor used in ship
systems.

Marine compressors are divided:
1) according to the principle of working - into positive |{Sliding vane compressors|
displacement and rotodynamic compressors, ‘ Dt Compratecrs

2) according to the task in ship systems - inta starting air,
service air, refrigerator, air condition compressors etc.,

3) according to the compressed medium - into air, refrigerants,
technical gases compressors etc.
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\ 2.3.1 PISTON COMPRESSORS
Y

The construction of single acting (trunk) one-stage air piston
compressor is shown on figure 2.1.

Main parts of compressor are piston 1, cylinder block 2,
cylinder head 3, crankshaft 4, connecting rod 6, intake
(suction) valve 10 and discharge valve 1.

The crank mechanism driving the piston is placed inside
crankcase 9, which together with cylinder block forms the
compressor frame.

The pistan is connected to the connecting rod by means of the
piston pin 7 and sealed in the cylinder by the piston rings 8.
There is the intake (suction) filter 12 placed on the air inlet
into compressor.

The outlet pipe is fitted with non-return valve 13.

The safety valve 14 and the relief valve 15 are mounted on
the cylinder head.

The cylinder and the cylinder head are cooled by water in the
jacket 16.

The compressor is driven by an electric motor directly or via
the V-belt transmission.

Fig. 2.1. Construction of single acting one-stage piston
compressor

1 - piston; 2 - cylinder; 3 - cylinder head; 4 — crankshatt;
5 fiywheel, 6 — connecting rod; 7 — piston pin; 8 — piston
ring; 8- crankcase; 10— intake valve; 11 — discharge valve;
12 — intake filter; 13 — non return valve; 14 — safety valve;
15 — reliefvalve; 16 — cooling water jacket, 17 — electric
motor; 18 — pulley, 19 — V-belt; 20 — foundation
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Kﬁ 3.3 ROTODYNAMIC CENTRIFUGAL COMPRESSORS
-

NPOrPAMMA

The basic parts of centrifugal compressor (fig. 3.1) are the
casing 1, the impeller 4 with blades § mounted on the shaft 2,
intake confusor 6, guide inlet blades 7, the diffuser 8 and the
collecting channel 9. The shaft is placed in the bearings 3 and
sealed in the casing by the glands 10. Inside casing the
impeller has an internal seal 11.

The compressor is directly driven by electric motor, steam
turbine or gas turbine. If necessary the reduction gear may be
used.

During the compressor operation the impeller rotates with high
constant revolutions — the direction of rotation is shown by
arrow marked n on figure 3.1. The gas rotating together with
the impeller 4 moves outwards under the centrifugal forces
which at the same time create the vacuum on the blades inlet
and in the space from where the gas is drawn. Application of
intake confusor 6 and inlet guide blading 7 causes the
guidance of the flowing medium and minimises the energetic
losses at the impeller intake. In the compressor impeller the
energy is transferred to the compressed medium as a kinetic
energy (velocity), potential energy (pressure) and thermal
energy (increase of gas temperature). Simultaneously due to
the compressibility of the gas its volume decreases. The
compressed gas flows to the blading of the difuser 8 where
due to the increasing area of flow the velocity is reduced and
the increase of pressure is continued. After the diffuser is left
the compressed gas is led to the discharge pipe through the
collecting channel 9, where the further increase of pressure
can occur.

Vi
MAIN AIR SYST

The less advanced constructions of centrifugal compressors
may have the inlet without the intake confusor and the
diffuser without blading. In this case however the efficiency
and the compression ratio decreases. One-stage centrifugal
compressors achieve the compression ratio o about 2,5 while
the multi-stage centrifugal compressors achieve a bigger
ratio.
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Fig. 3.1.
1 —casing; 2 — shaft; 3 - shaft bearing; 4 — impeller; 5 - blade;

6 — intake confusor; 7 — guide blade; 8 — diffuser; 8 — collecting channel;
10-shaft gland; 11 - impeller seal

=X} f0 Ship's Compressed

Main Engine

t
055 MPa
Q

—
—

=

L = pa—t

—
—

Fig. 5.1. Main Air System Diagram
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