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vnnrocmpauyuu 70608 u 70609
(Bwarpammb! gnarHoctuku TH)

MNpumeyaHme: Konuuecrso 3an0nHeHHbIX TUCTOB
Wnn. 70608 1 70609 J0omKXHO COOTBETCTBOBATL
KonuyecTsy TypOoHarHeTartenen.

B otHoweHwun ouncTkin TypboHarHeTarenen cm.
Paaden “Oyucmxa mypboHazHemamened u 8030y-
xooxsriadumenell”, Oanee 8 amot [ nase.

[asnenve HanayBodHOro Bosayxa (p, )

Ha “sTanoHHOW” KpMBOY faBneHne HaaayBOYHOIO
BO34yxa (OTKOPPEKTUPOBAHHOE NO 3TANOHHbLIM
YCROBWSIM) 1aHO B yHKUMM 3P PEKTUBHOM MOLL-
Hoctv gusens (P ).

Cm. Mpunoxerus 2 n 5, kacatwoumecs addek-
TUBHOW MOLLHOCTY ABUratens.

MNpumeuanmne: OTHOCUTENLHO NOMPABKM HA YCNO-
sus NCO cm. Mpunoxerue 3 k amoi [naee.

OTKIOHeRWA B gaBneHUy HaZAyBOYHOTO BO3AyXa,
noaoBHO TeMepaType BbINyCKHbIX ra30B, ABNSIOT-
Csl BAXHbIM NapaMeTpoM 4ns obuien OLEHKM Co-
CTOSHUS AU3ENs.

NageHve 4aBNeHns HaadyBOMHOrO BO3AyXa Npu
AaHHOWN Harpy3ke NoBbILLEET TEPMUYECKYHO Harpys-
Ky AeTanew, 00pasytoLLMX Kamepbl CropaHus.

QaHako, TpyaHo aenarb Kakne-nnbo 3aknyveHus
TOMNbKO Ha OCHOBAHVM U3MEHEHUI 4 aBNEHNS Haj-
[YBOYHOTO BO3gyXa.

Ha aaeneHue HaayBO4HOrO BO3AYXa MOTYT CNBbHO
BNWATB 3arps3HEHNS BO3AYLWHbIX PunbTPOB, OXNa-
AWTenein Bo3gyxa u TypboHarHeTarenen.

WNamereHmne fasnenns HagayBOYHOTO BO3AYXa MO-
XKET ObiTb CNEACTBUEM NIMEHEHUIA:

- COCTORHWS OXNaauTenen Bo3gyxa
COCTORHWUS TypOoHarHeTatenen
PErynupoBKy Kynastbix waub.
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Mo3TOMy AEMAaeTCa CChiNKa Ha pasHble pasaensl,
Kacaloumecs aTUX BOMPOCOB.

Yacrora spauienust TH (06/muH)

Ha “atanoHHon” kpusoiA npuBegeHsl obopoTbl TH
B 3aBUCWMOCTH OT JaBMNEHWS HAA4yBOYHOMO BO3-
Ayxa(p,,).

KoppoauposaHHbIe COMTOBOM BEHEL| v NONarku
TYp6UHbB! Bbi3bIBAKOT OTKITOHEHUS OT “3TanoHHON”
KPMBOW B CTOPOHY CHuKeHus oBGopotoB. To xe
MOXET BbI3bIBATbCA YPEIMEPHBIM 3a30POM MEXAY
nonartkamu TypOuHbl 1 HaNPaBnAOLMM KONbLOM
(MAN B&W)/nokpbisatoLymm konbLjom (BBC/ABB).

OTKNOHEHUS OT KPWBOW B CTOPOHY NOBbLILLEHUS
060poToB 00LIYHO BbI3BaHbLI 3arpsi3HEHMEM BO3-
AYLIHOTO huneTpa, 0XNaguTens Bo3gyxa unm Kom-
npeccopa.

bonee TwarenbHO AMArHOCTUKY COCTORHMA Typbo-
HarHeTatens npou3BOAUTE B COOTBETCTBUM C Pas-
aenom “K.n.g. TH”, Huke.

[Mepenag gaBnexuni Ha BO3AYLUHOM dUNLTpe TYp-
BonarHerarens (Ap o

“QranoHHas” kpuBas rnokaswLIBaET nepenag aasne-
HWI Ha BO34YLUHOM punibTpe B (DyHKUWKM OT AaBne-

HUA HaAAyBa (p, ).

OTKNOHEHWS 3TON KPUBOW AAIOT NPAMYHO MHCOpMa-
LM O YUCTOTE BO3AYLWHOIO hunbTpa.

Kak ¥ Ans BO3ayX00XNaguTensi, COCTOsHWe hurb-
Tpa SBNAETCA PeLlaoLLMM 4Ns YPOBHSA AaBNEHVS
HaALYBOYHOrO BO3AyXa v TEMNEpPaTypbl BbiMyCKHbIX
rasos.

3neMeHTbl unbTpa NOANEXAT O4UCTKE NPy BO3-
pacTaHuv nepenaga aasnexnid Ha 50% ot cTeH-
[IOBOWN BEMUYYHbI.

Ecnu maHoMeTp He NpeayCMOTPEH CTaHAapTOoM,

WHTEPBANbI OYMCTKM OMPEAENAOTCS BU3YaNbHbIM
OCMOTPOM.

KNA TypGonarHerarens (n,,,)

Ha “aTanoHHON’ KpUBOW NPUBEAEHB! K.N.A. TypOUHbI
W KOMNpeccopa B 3aBUCMMOCTM OT AaBNeHws Haja-
AYBOYHOTO BO3gyxa (p, ).
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YroBbl onpeaenvTb cocTosHre TypBoHarHerarens,
pacqeTHbIe BENMUWUHBI K.N.4. CPaBHMBAIOTCSA ¢ “3Ta-
NOHHBIMW” KPMBbLIMM, ¥ OTKNOHEHUA HAHOCATCA Ha
Avarpammbi.

Pacyet k.n.4. npuseaex 8 [punoxeruu 4 kK amod
nase.

Tak kak K.n.4. B 3HAYWTENLHOWU CTENEHU BNUKET HA
TeMneparypy BbINYCKHbIX ra3oB, COCTOsHME TypOo-
HarHeTartenen Cneayer npoBepaTb Kaxabld pas,
KOr4a TeMneparypa BbiNyCKHbIX ra30B UMEET TeH-
AEHLIO NPEBLICUTL PEKOMEHAYEMbIV Npegern.

CrHimkeHue k.n.4. 06bIYHO CBS3AHO C “yXYALWEHUEM
NoTOKa", KOTOPOE MOXHO YCTPAHWUTBL NYTEM perynsip-
HOW NPOMbIBKW TYpOUWHBI (M BO3MOXHO KOMMpEC-
copa).

4. [lvarHocTuka oxnagurenei Boayxa

Wnmocmpauyus 70610 ([lnarpammel AvarHOCTUKMA
OoXnaawTens Bo3gyxa).

Ha “sTanoHHbIX” KpUBLIX 4aHb! NapaMeTpbl OXNaan-
Tens BO3AYXa B 3aBUCMMOCTH OT AaBNEHUA Haaay-
BOMHOrO BO3Ayxa (p, ).

B uactn oumcTkv oxnagureneit Bosgyxa cm. Pasden
“Ouucmka mypboHaeHemamenel u oxnadumened
8030yxa”, danee 8 amod nase.

lMepenag TemnepaTyp BO34yxa
Ha BbIMyCKe v BOAbI HA Bx04e (At

Bo:zq.-aoaa)

Ha "“aranonHoi” kpusoW npuBeaeH nepenag Tem-
neparyp BO3ayxa Ha BbiNyCKe 1 OXNaXAatoWen Bo-
Abl Ha BXOAE B 3aBUCUMOCTU OT AaBNEHNA HAAAY-
BOYHOrO BO3gyxa (p, ).

370T nepenag HenocpeacTBEHHO U3MEPSIET Cro-
COBHOCTb OXNaXAEHNA U ABNSETCS BAXHbIM Napa-
METPOM B ONPELEneHu TePMUYECKON Harpy3ku
Asuratens. OyeHKy AaHHOrO NapameTpa CM. Huxe
B o3. 4.1.
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[epenas TemnepaTypbl OXNaxgaroLen Boas!
(At

Bm.BX.)

Ha “aTanoHHOR” KPMBOM AaHO NOBLILLEHME TEMME-
PaTypbl OXMaXAatoLLEN BOAbI B OXNaAUTeNe BO3ay-
Xa B 3aBUCMMOCTU OT A3BNEHNA HaAAyBO4HOro BO3-

ayxa(p,,).
OueHky faHHOro napamerpa cM. Hinke B 103. 4.1,

lepenag aaBneHuy B oxnagwurene Bo3gyxa
(Apao:a.XHB)

Ha “atanoHHOW” KpUBOW AaH nepenaa AaBnexni
HaaAyBOYHOrO BO3fyXa B OX/1aguTene B 3aBUCH-
MOCTW OT AaBNEHUA HAAAYBOYHOrO BO3Ayxa (p, ).

Ougetky aaHHOro napametpa cM. Hwke B 1o3. 4.1.

41 OueHka

Boo6uie, ansa ynoMsiHyThIX Bbille Tpex napamer-
poB, Wx usMeHeHue Ha 50% no cpasHeHUo ¢ 3ame-
PEHHBIMU Ha UCMbIMAMEeNbHOM CMEHAe MOXHO
cyumams MakcumansHbiM. OaHako, Heobxoammo
CNEAUTH 33 U3MEHEHWEM TEMNEPAaTypbl Takxke C
YYETOM PEKOMERAELWA N0 TEMNepaType BblMycK-
HbiX ra3os (1. 2.2 OaHHo20 Pa3dena, sbiwe).

B cny4ae nepenada dasnexuli & oxnadumene 803-
Oyxa Ans ynpoLeHust ynomsaHyToin “50% npegen’
BKMOYAET OTKNOHEHWS, Bbi3BaHHLIE M3MEHEHUSIMM
TeMneparypbl Ha BCACbIBaHUW, TEMNEpaTypbl Haa-
AYBOYHOrO BO34yxa v K.n.4. TypOoHarHeTareneu.

W3 Tpex napamerpos nepenad memnepamyp 803-
Oyxa Ha 8birTycke U 800bi Ha 8x00€ CNEAYET CHATATb
Havbonee BaXHbLIM.
OTKNOHEHMA OT “3TanOHHbIX” KPUBLIX, BbIPaXaro-
LLMECSH B CHUXKEHWM OXNaxaaroLen cnocobHoCcTy,
MOryT BbiTh BbI3BaHbI:

a) 3arpa3HeHuem CO CTOPOHbI BO3AyXa;

b) 3arpsaHeHnem co CTOpPOHbI BOAb!.
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ObpatvTe 04HaKo BHUMaHWeE Ha TO, YTO Ha Ten-
nonepegady MOXET Takke BNuATb MacnaHas
nnexka, obpasyrowascs Ha oxnaxgaouiux
TpybKax v pebpax, ¥ 3T0 MPUBOAUT NULLL K He-
3HaYMTENBHOMY NOBLILLIEHUIO Nepenaaa Aasne-
HUS.

lMepes NpOMbIBKON BO3AYLLHOW CTOPOHbI Npo-
BepbTe ANGMaHOMETP Ha NMOTHOCTL U BU3Y-
anbHO NPOBEPbLTE HAaNU4Ke OTNOXEHWN B OXNa-
autene.

Y6enurech, 4TO HOPManbHO (YHKUUOHMPYET
cucTema ApeHaxa w3 BnarooTaenutens, no-
CKOMbKY BbICOKWA YPOBEHb CKOHAEHCWPOBAB-
LWwenca Bnarv (KOHAEHCATa) - BNMOTb 40 HKHEN
U3MEPUTENbHOM TRYDKW - MOXET CUNbHO UCKa-
anTs uamepenue Ap. CMm. makxe “Oqucmky
mypboHaeHemamenel u oxnadumenel §03-
dyxa” danee 8 amou [ase.

3arpasHeHne Co CTOPOHbI BOAbI 0ObIMHO CNO-
coDCTBYeT yMeHbLEHUIO nepenada memnepa-
mypbi oxnaxodaroweld 800bi, T.K. CHAXaETCA
Tennonepeaada (OXnaxaaroLas cnocobHOCTb).

OTmeTuM, 04HAKO, YTO, ECNK OTMOXEHWUS CMOo-
COBCTBYHOT YMEHbLLEHWHO NONEPEHHOTO CEHEHUA
Tpy6OK 11 B CBSA3N C 3TUM YMEHbLLLAETCA PACXOA
BOZAbI, 3TO MOXET He OTPasuTbCs Ha nepenage
TEMNEepaTyp OXNaxAaloLien BOAbI W 3aTPYAHUT
AVMarHoCTuKy (T.€. CHWKaETCA 1 Tennonepesaya
1 pacxog).

Kpome atoro, nogobHas cuTyauus BO3HUKAET,
ecnu cuctema 3abopTHON BOAbI UMEET Aediek-
Tbl (KOPPO3Us Hacoca, HenpaeunbHaa pabota
KnanaHoB W T.4.). B gaHHOM cnyyae ymeHb-
LUEHME PAcXOAa BOAbI NOYTW HE BNUSET Ha 13-
MEHeHuUe nepenaaa Temneparyp.

B Tex cnyuasix, koraa noaospesaerte, Yto oxna-
AVTENb BO3AYXa CO CTOPOHbI BOAbI UMEET OTfO-
EHWUS, TO COMPOTMBIIEHWE Yepe3 OXnaauTenv
MOXET ObiTb NPOBEPEHO C NOMOLLLI0 Audde-
PEHUMANbHOro MaHOMETPA.
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Mpumeyarme: He Nonb3yuTeCh PTYTHLIM Ma-
HOMETPOM, MO 3KOMOMMYECKUM COODPaKEHMAM.

lMepen LEMOHTaXeM OXNaAUTENA BO3yxa ANs
OuUMCTKN TPYOOK peKOMEHAYEeTCH MpOBEPUTL
OCTanbLHyHK CeTeEMyY 3aBOPTHOW BOAb! 11 OXNaX-
JatoLlyto cnocobHOCTb Apyrux Tennoobmex-
HIKOB.

MpumeuaHue: byabTe OCTOPOXHBI NPV O4UCTKE,
T.K. TPYDKM TOHKOCTEHHbIE.

5. YnenbHbi# pacxog Tonnuea

Vinnrocmpayus 70611

Jina pacyeTa yaenbHoro pacxoga tonnuea (r/kBry.,
r/3.11.c.M.) HeOBXO4UMO 3HaTh MOLLHOCTbL M Pacxod
TONMUBA (B KMNOrpaMmMax) 3a onpeaeneHHbIi Npo-
MEXYTOK BPEMEHU.

MeToz onpeaenerns MOLWHOCTW ykasaH B [pu-
noxeHun 2, AnA Apurareney 6e3 uHanKkaTopHoro
npueoaa cm. Mpunoxerue 5 k amod [nase.

KonuyecTao Tonnuea 3aMmepsieTcs, Kak ykasaHo
HWXeE.

[ins obecnedeHma 4OCTaTO4HOU TOYHOCTM 3aMepa
PEKOMEHAYETCS NPOU3BOANTH 3aMepbl NPOAOIKM-
TENbHOE BPEMS B 3aBUCMMOCTY OT UCNONb3yEMOro
MeToaa, T.e.:

Ecnu 3amepsbl NPOM3BOAATCA NO PACXOAHOW
LUCTEPHE, TO NOAOUAET BPEMS pacxoia BCew
EMKOCTH.

Ecnu ycTaHaBNMBAETCA PacXoA0Mep, PEKOMEH-
LYETCS ONpeAensiTb Pacxod MUHUMYM 33 OfUH
yac.

3amepbi CneayeT NpoN3BOAWTL NPY TUXOW NOroze.
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TK. aTK 3amepbl NPON3BOAATCS B 00bEMHbBIX eAu-
HULax, Heobx0aMMO 3HaTL NAOTHOCTL TONMUBA,
4T0Ob! MOXHO BbIN0 NEPEBECTY UX B &4 UHALLI Mac-
cbl. fINOTHOCTL ONpeaenseTcs Npu Temneparype
B MecTe 3amepa (T.e. B UACTEpHe Wi pacxoao-
mepe).

MAOTHOCTL MOXHO ONPEeAEnTb C MOMOLLbIO 4EHCH-
METPa, NOrPyXeHHOro B Npoby, B3ATYIO B TOHKE 3a-
Mepa; €8 MOXHO TaloKe NOACHMTaTb Ha OCHOBAHN
nacnopta Ha GyHkepHoe TONnuBo.

OBbiYHO B 3TUX NACNOPTaX NMCTHOCTb YKa3biBAETCA
npu 15 °C/60 °F.

MnoTHocTb r/cm® npu Temneparype B Touke 3aMepa
onpegensercs no kpueow Unsa. 70611, rae usme-
HeHue NMOTHOCTW [AETCs B 3aBUCMMOCTH OT
Temneparypbl.

Pacxog Tonnuea 8 kunorpaMmax onpeaenserca
NnyTeM YMHOXEHUSI 3aMepeHHOro pacxoja (B
NUTpax) Ha NNoTHOCTL (Kr/N).

J1nst cpaBHEHWS PaCXOA0B PasNNiHbIX COPTOB TOMN-
n1Ba, HeoBXOANMO YYUTHIBATE Pa3HULY TENNOTBOP-
HOW cnocoBHOCTU paznuyHbIX COPTOB TONNUBA
Q).

Ha ucnbitaTenbHom cTene 06bIMHO MCNONb3YETCR
TONNUBO (rasoinb) C HWU3LEA TENNOTBOPHOM
cnocobHocTbio 10200 kkan/kr, 4T0 COOTBETCTBYET
42707 k[Ix/kr. ECNW HET HUKAKUX UHbIX peko-
MEeRJaLMiA, NpUBeauTe Spyrue 3Ha4eHWs K 3TUM
yCroBMAM.

O6bI4HO HM3Was TENNOTBOPHOCTL TOMMWBA He
yKa3blBAeTCA NOCTABLUMKOM, HO €& MOXHO A0-
CTaTOMHO TOMHO ONPeAenUTL C NOMOLLBIO 2paghuxa
Ynn. 70611 Ha ocHOBaHWN YAENbHOTO Beca npu 15
°C 1 cogepxanus cepbl B TONNMBE.

[Lanee moxem 6bims onpedeneH npusedeHHbil
pacxod monnuea, 0ns 4eeoc HeobxoGuMo
YMHOXUME 3aMepeHHbIll pacxod Ha:

Q H
P 1 Q" - TennoTBOpHas CNOCOGHOCTb B
42707 kbx/kr ByHkepHoro Tonnmea

nnn Ha.

Q H
p2 Q*, -TennoTsopHas cnocoBbHOCTL B

10200 kkan/kr ByHKepHOro Tonnvea.

MNpumep: (6L60MC)

3ddekTrBHan

MOLHOCTb ABurarens 15600 a.n.C.

Pacxoa, Bo 7.1 m3 3a 3vaca

Temneparypa

B TOMKE 3amepa 119°C

JlanHbie Tonnuea YaenbHbIA BEC
0,9364 r/cm®

npu 15 °C, 3% cepel
MnotHoctb npu 118 °C (Wnn. 70617):
0,9364 - 0,068 = 0,8684 r/cm®

YnenbHbid pacxos;

Box p119x 10°
_———  ftlancu

hx Pe
rae:

Bo - pacxos Tonnuea 3a BpeMsi 3amepa, M
p 119 - NNOTHOCTbL C NONPAaBKOA, r/cM?

h - Bpems 3amepa, Yacel

P - ahpeKTUBHAA MOLLHOCTb, 3.1.C.

]

7,1x0,8684 x 10°

=131,7 r/a.n.c.
3 x 15600

Monpaska Ha ycrnosus MCO B yacTu Huawewn
TennoTBOPHON CNOCOBHOCTHU:

Q" =40700 kwkr (Vnn. 70611).

Pacxoa, OTKOPPEKTUPOBaHHbIA NO TENNOTBOPHOW
CNOCOBHOCTH:

40700

131,7x =1255 r/an.cu.

42707

wnu
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Pacxof, OTKOPPEKTUPOBaHHBIN MO TENNOTBOPHOM
CNocoBHOCTH:

131,7 x 9723
=1255 rfancu.

10200

Mpumedanue: OkpyxatoLLme yenosus (Temnepary-
pa 1 4aBrneHue Ha BXOAE B KOMMPECCop 1 Temne-
paTypa OXIaguTens B oxlaanrene Bo3ayxa) Toxe
NOBINUAIOT Ha pacxog Tonnuea. flonpaska Ha oKpy-
KatoLLne YCrOBUS HE CHUTAETCS BAXHON NP CPaBs-
HEHUWM AKCMINYaTAUUOHHBIX U3MEPEHUIA.
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