MY/IbTUMEANNUHAA TPEHAXEPHAA MPOTPAMMA

MTN «CYAOBbIE TEM/IOOBMEHHUKU»
Bepcusa 1.0

Ha3HaueHue:

MynbTMMeANMHAA TPEeHaXKepHaa nporpamma npegHasHavyeHa And
NPaKTUYECKON MNOATOTOBKM CMELMANUCTOB MALUMHHOTO OTAENEHUSA NO
3KCNAlyaTauMu UEHTPANbHOM CUCTEMbI OXNAaXKAEHWMA B COOTBETCTBUM C
TpeboBaHMAMK KoHBeHLMM NMAHB 1 HauMoHanbHbIMU TpeboBaHMAMM.

B MTI BKkAtOYeHbI:

e  /IHTEepaKTMBHbIN MMUTATOP My/AbTa YNPaBAEHMA LEHTPasbHOM
CUCTEMOM OXNaXKAEeHUA.

o /IHTepaKTUBHble MHEMOCXEMbI CUCTEM OXNaXKAEeHUSA 3a6OPTHOM U
npecHomn BoAON.

e OnucaHve TensOOOMEHHMKOB W  LLEHTPaAAbHOM  CUCTEMDI
oxnaxaeHus c potorpadpuamm n cxemamu.

e 3afaHus gns NPOBEPKU 3HAHUA.
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HopmaTtuBHana 6a3a

KonBeHuwna NAHB:

Mpaswuna 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 KOMMETEHTHOCTU
«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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ASSIFICATION OF MARINE HEAT EXCHANGERS

The working schemes of the two-media heat exchangers
are shown on figure 1.1. In direct-contact heat exchangers (fig. a)
1.1.a) the working medium and the treated medium are mixed. mq t1
During this process the warmer medium is cooled and the = i‘ +
colder medium is warmed. The final temperature of mixture | [£‘>
results from the heat balance of the process. For example, it mj t
the temperature of warmer medium (mass my) is {5, and the
temperature of colder medium (mass my) is &, then the mixture
has the mass my+m; and intermediate temperature is ;. The
relationships between the temperatures are &>{>t. In case
one medium is condensed under constant pressure its b
temperature does not change. In this case for t>t; (=t

The working scheme of the recuperative heat exchanger is
shown on figure 1.1.b. The heat exchange is performed
|| though the membrane (wall) thus the media are not mixed. The
heat flows from the medium having higher temperature and
mass my (which is cooled), to the medium having lower
temperature and mass mp (which in turn is heated). The
principles of heat balance are valid during the process, and
temperature relations are as follows:
- incase of heaters and coolers if {y>t; than 6 and (<t C)
- in case of condensers when the medium of mass my is

condensed t>t, f=t; and tt.
mit, [t 1ttt mite
== -

Fig. 1.1. Working schemes of two-media heat exchangers i L qu l i

ANIMATION
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a) direct-contact heat exchanger,

b) recuperative heat exchanger,

| c) regenerative heat e)«manael, @
q -the heat in the heat

Marine Heat Exchangers m] X

BASICS OF HEAT EXCHANGE
2.1 BASIC PROCESSES OF HEAT EXCHANGE
ety

Basic processes of heat exchange are conduction,
convection and radiation.

Conduction of heat takes place inside a single object, in
which the difference of temperature exists. The heat flow goes
from the area of higher temperature ¢, to the area of lower ANIMATION
temperature & (fig. 2.1). The process essentially consists of
the transfer of energy from molecules having higher energetic
level to the ones having lower energetic level. The amount of
heat transferred within the conduction process s
characterised by the following equation:

A
Q=5 FAt Wl o,

where:
- of thermal ivity - ic feature of given
il object describing its ability for heat transfer i.e. thermal
MimK] o
conductivity,
- distance of heat flow inside the object which is equal to
8 the thickness ofthe object conducting the heat, Fig.2.1. Pattern of heat conduction
ml - area of object section through which the heat is = ----- distribution of temperature inside the object
conducted,
Fim - I
- temperature difference between initial and final area of
A heat conduction process,
1

£, 1K1 - initial temperature in initial area of the process,
£, {\f-fifial fernperature in the final area of the process.

— . I
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NSTRUCTION OF HEAT EXCHANGERS

3.1 CONSTRUCTION OF DIRECT-CONTACT HEAT EXCHANGERS

Direct-contact heat exchangers are constructed in such a
way, that mixing of media is effective, thus ensuring high
efficiency of the heat exchange. An example of direct-contact
steam heater of marine boiler feed water is shown on figure
3.1. The feed water is supplied into heater through flange 4
and spraying valve 3. Next, the water falls in the form of
shower into a cylindrical mixing insert 2. The heating steam
enters the heater via connector 5, and flows inside the mixing
insert 2 through holes on its surface and mixes with the stream
of water. The steam condenses and heat of condensation
heats the water. A hot mixture is drawn by boiler feed pump
from connector 6. The increase of feed water temperature
improves the steam propulsion plant heat balance, decreases
thermal stresses of boiler and performs feed water degassing
(solubility of gases in water decreases in higher temperature).
The air dissolved in water consists of oxygen, which causes
boiler corrosion. Due to degassing (deaeration) the risk of
corrosion inside the boiler is minimised. The feed water heater
described above also serves as a compensating reservoir of
water in plant steam-condensate system.

7 ; 3

ANIMATION

4

Fig. 3.1.

Direct-contact feed water heater
1 - heater body; 2 - mixing insert; 3 - spraying valve; 4 - feed
water inlet; 5 - heating steam inlet; 6 - hot water outlet

NSTRUCTION OF HEAT EXCHANGERS
3.2 CONSTRUCTION OF RECUPERATIVE HEAT EXCHANGERS

Recuperative heat exchangers possess  different
constructions of walls, which separate the media participating
in the heat exchange process. In most cases various shapes
of tubes or plates are used. Thus, depending on the type of
separating surfaces the heat exchangers are usually divided
into tubular or plate heat exchangers.

3.2.1. Construction of tubular heat exchangers

In tubular heat exchangers also known as shell and tube
(shell & tube) heat exchangers one medium flows inside the
tubes and the second medium flows outside the tubes. A
scheme of shell & tube heat exchanger is shown on figure 3.2.
A shell (body) 7 of heat exchanger mostly cylindrical in shape
is ended with flanges, into which tube plates 4 as well as
covers 2 and 3 are fastened. One cover is stationary fixed and
sealed, while the second one is mounted by means of a
floating sealing 77 (its task is described in further part of this
chapter). The tubes 5 are expanded in tube plates (tube
sheets) 4. One medium, for example A, flows inside cover 2,
which at the same time is a distribution chamber of the flow of
medium A into the pipes 5. Cover 3 is a collecting chamber of
medium A at the heat exchanger outiet. Medium B in turn
passes through the shell interior outside tubes. The flow of
medium 8 s guided by means of baffle plates 6.

| =

> |AniMATION
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Fig. 3.2.

Shell & tube heat exchanger

1 - body (shell); 2 - inlet cover; 3 - outlet cover; 4 - tube plate;
5 - tube; 6 - baffle plate; 7 - medium A inlet connection; 8 -
medium A outlet connection; 9 - medium B inlet connection;
10 - medium B outlet connection; 11 - floating tube plate
sealing
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