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BBEJAEHHUE

KypcoBass pabora «Pacder XOmOAWJIBHONW YCTaHOBKH»  BBITIOJTHSIETCS
cTyneHTaMu Bcex ¢opm o0yuenusi HampasieHusi 13.03.01 Temmosnepretvika u
TEIJIOTEXHUKa 10 mnpoduimo DHeprooOecrieueHue npennpustuid. B Helt B
COKpalEHHOM O00BEME  PEIIaloTCS OCHOBHBIC  BOMPOCHI  XOJIOTOCHAOKCHHSI
IPOMBIIUICHHBIX  XOJOJWJIBHUKOB, TaKUE KaK BBIOOpP KOHCTPYKIMH CTEH U
NEPEeKPHITUNA, TEIJIOBOM pacueT MOTpeOuTeneil xoyiofa, MPOU3BOJUTCA BHIOOP H
pacyeT XOJOIUIFHOW YCTAHOBKH, PacdeT W MOI00p BCIIOMOTAaTENIbHBIX anmapaToB. B
MpOIIECCE€ BBIMOJIHEHUSI PabOThl CTYACHT TIOJIy4aeT HaBBIKM MPAKTUYECKOTrO
MIPUMEHEHUSI TEOPETUUECKUX 3HAHUN U PEIICHUS KOMIUICKCHBIX WHXKEHEPHBIX 3a]1a4
X0JIOJOCHA0XKEHUS.

B 1aHHBIX METOIMYECKUX YKA3aHUSAX H3JIAraercsl MOPSIOK ONpPEIeIICHUS
HUCXOJHBIX JIaHHBIX, HEOOXOJIMMBIX JJIi  BBINOJHEHUS KYypCOBOW  pabOTHI,
Pa3bACHSIIOTCS TpPEeOOBaHUSI IO COJIECPKAHUIO, COCTaBy, O0BEMY U OhOpMIICHHUS

paboThI, MPUBOIUTCS HEOOXOAUMAs JIUTEpaTypa.



HEJIb PABOTbI

[lenpro paboOTHI SBISETCS 3aKPEMUTh, YTIAYOUTh W 000OIIUTH TEOPETHUSCKUN
MaTepuay, MPUBUTH CTYICHTY HABBIKA NPOBEICHUS PACUYETOB, BHIPAOOTATh YMEHHE
MPaBHJILHOTO BBIOOPA XOJOIUIBHOTO 000PYIOBaHUS, CIEI0BAThH PEKOMEHIAIUSIM TI0
BBIMIOJTHCHUIO PabOThl C WCIOJIB30BAHUEM CIIPABOYHBIX TaHHBIX, HOMOTpaMM H
TEXHUYECKON JUTEpaTyphl. BrimoaHeHNE KypcOBOil pabOTHI MO3BOJIUT MOATOTOBUTH
00yJaromerocsi K CaMOCTOSTEIbHOCTH B PEIICHUN IPAKTHUSCKUX 3aad.

3agadeil KypcoBoMl pabOThl sBISIETCS OOy4YEHHUE CTYACHTOB OCHOBam

IMPOCKTUPOBAHUA XOJIOJUJIbHUKOB PA3JIMYHOIO HAa3HAYCHM.



| OBIIIME CBEJEHUS O KYPCOBOM PABOTE

1.1 Ucxoaublie JaHHbIE

KypcoBast paboTa BEITIONHSAETCS B COOTBETCTBUH C 33/IaHUEM, COCTABICHHBIM H
NOANUCAHHBIM  pykoBoauTenemM. K 3aganuio mpunaraercss 1iaH — oObeKTa
XO0JIOZOCHAOKEHHUS.

B paGore mpemycmaTpwBaeTcs pacueT CHCTEMBI  XOJIOJOCHAOXKEHUS,
HMCTOYHUKOM XO0JI0/Ia SABJISIETCSA XOJIOIUIIbHASI YCTAHOBKA.

B 3aganuu Ha KypcoByI0 pabOTy NMPHUBEICHBI CIEAYIOIIME UCXOJHBIC JaHHBIE:
obbeM OO TUIOMAAL OXJIAXKIAEMOTO IOMENICHHS, palOH PAaCIOJIOKCHUS,
TeMIIepaTypPHbIA PEKUM, BUJ paccoa.

OcranbHBle HCXOIHBIC JaHHBIC, HEOOXOMUMBIC JUIS PEIICHUS OTIACIbHBIX
YJaCTHBIX BOIIPOCOB KYPCOBOM pabOThI, CTYACHT MIPUHUMACT CaM 10 HOPMATUBHOU WIIH
CIIPABOYHOM JIUTEPATYPE, PYKOBOJICTBYSICh OCHOBHBIMHU MCXOHBIMU JTAHHBIMH.

1.2 TlocienoBaTeIbHOCTH BBINOJHEHHUS KYPCOBOii padoThI

1) [MosryunTh 3a/1aHUE HA KypCOBYIO PadoTYy.

2) ITomoOpaTh COOTBETCTBYIOIIYI0 HOPMATHBHYIO, 3aKOHOAATEIBHYIO, YUCOHYIO
JUTEpaTypy.

3) Caenatb 0030p, 0000IICHNE M aHAJIN3 JIUTEPATYPHI.

4) TlpoBecT HEOOXOMUMBIE TEXHOJOTHUYECKAE pPACYETHI, IOATOTOBHUTH
NpaKTUYECKUd HUPPOBON MaTepHall.

5) Jlormuecku mOCIEIOBATEIHLHO PACIPEICIUTh MAaTepPHal MO COJCPIKAHHIO
paboTHI.

6) Caenarh aHAIMTHYECKHE BBIBOJBI, C YKa3aHUEM INPHYUH, (PAKTOpPOB, NaTh
OLICHKY.

7) OdopMuts KypcoByl0 pabOTy B COOTBEICTBHH C TpeOOBAHHSIMHM
METOMYECKUX yKa3aHU! 10 O(POPMIIEHUIO U HAITUCAHUIO KypCOBOM pabOoTHl.

8) Cnatb KypcoByIO pabOTy Ha MPOBEPKY.

9) [To3HAKOMHTBCS C PEIICH3UEH.

10) IIpomectn m0paOOTKy MO 3aMEYaHUSM, IOATOTOBHTBCS K OTBETaM IIO
yKa3aHHBIM 3aMEYaHHUsIM.

11) IToaroTOBUTH OKJIA]] HA 3aIIIUTY KYPCOBOM PabOTHI.

1.3 OcHoOBHbIE TPeOOBAHUSA K COAEP:KAHNIO KyPCOBOii padoThI

KypcoBass pabora pgomkHa ObITh BBINOJHEHA [0 aKTyaJlbHOM  TeMe.
AKTYyaJnbHOCTh TEMbl U OCHOBHbBIE LEIH PabOThl JOJKHBI OBITH apryMEHTHPOBAHBI
CaMUM CTY/ICHTOM BO BBEJICHHH.

KypcoBass pabora cryaeHTa JAOKHAa OBITh  BBINOJIHEHA  CTYJIEHTOM
CaMOCTOSITEJIBHO CO CCBUIKAMHU Ha UCIOJIb3YEMYIO JINTEPATypy U IPYTrue UCTOUHHUKHU.

Copepxanne paOOTbl M ypOBEHb €r0 HWCIOJIHEHUS JOJDKHBI YJIOBJIETBOPSTH
COBPEMEHHBIM TpPEOOBAaHUSAM [0 TOJYYAaEMOW CIEUHUAIbHOCTH U CTEMEeHb 3TOTO
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COOTBETCTBUSI OTMEYAETCA B PELICH3UH MPETIO/IaBaTENIEM.
Pe3ynbraTom BeITIOMHEHUS PaOOTHI SIBISETCS HOCTHKEHUE CHOPMYITUPOBAHHBIX
BO BBEJICHUU IEJIEN U 3aJ1a4.

1.4 TpeOoBanusi kK 0poOpMIICHHIO MOACHUTEJIbHOM 3alIUCKH KYPCOBOM
padoThbI

CTpyKTypHBIMU 3JIEMEHTaMU KypCOBOW PaOOTHhI SIBISIOTCS:

1) TUTYJIBHBIH JIUCT;

2) 3a/1aHue HA BBIIOJIHEHUE KYPCOBOM PabOTHI:

3) comeprkaHue;

4) BBeICHUE;

5) ocHOBHas YacTh;

6) CIMCOK HCITOJIb30BAHHBIX UCTOYHUKOB,;

7) rpaduueckas 4yacTb.

Bo BBeneHnn npuBoAsATCS 000CHOBAHWE aKTyaIbHOCTH PaOOTHI, 1IETh U 3aa4H
paboThI, a TAKKE UCXOTHBIC TIPUHITUIIBI UX PEIICHUS.

OcHOBHOE coJiepkaHne padOThI BKIIIOYAET:

- 0030p OubnuorpaduuecKux HUCTOYHUKOB uHGoOpManuu (WM JaHHbBIC
H3BICKATEIbCKUX padoT);

- pe3yJbTaThl PACYETOB U IKCIEPUMEHTAIBHBIX HCCIEAOBaHUN ¢ 00001IeHEeM
MOJIYYeHHOTO MaTepuaa (JIaHHbIX);

- TEXHUKO-DKOHOMHYECKYIO OLIEHKY pa3pa00TaHHBIX MEPOIPUSITHII;

- @HaJM3 BBITIOJIHEHHON pa0bOThI C MO3UIIMI OXpaHbl 30POBbsI, O€30MACHOCTH U
HKOJIOTUYHOCTH.

O630p OubIUOrpadUUEeCKMX HCTOYHUKOB (JJaHHBIC H3BICKATEIBCKUX pPadoT)
JOJDKEH 3aBepuiaThCsi  00OOLIAIOIMMU  BbIBOAAMHM U (DOPMYJTUPOBKOM  3aaad
MOCJIEYIOIINX UCCIEA0BaHU, paCYETOB U aHAIM3A.

Ucxonss w3 paszBuTus uenud pabOThl, ONPENENSIOTCA 3aJauyd. ITO OOBIYHO
nenaercsa B (opMe MepeunciieHus (MpoaHaaIu3upoBaTh..., pa3padoTaTk..., 0000IIHUTh...,
BBISIBUTh..., U T.1.). DOPMYyJIUPOBKH 3amad HEOOXOIWMO JejiaTh 0ojiee TOUYHBIMH,
MTOCKOJIBKY OIMMCAHUE WX PEIICHUS JOJKHO COCTABUTh COJCPIKaHNE KYPCOBOM pabOTHI.

B cTpykType OCHOBHOM 4YacTH JIOJKHBI OBITH BBIZEICHBI pa3aensl (1, 2, 3), a B
ux coctaBe - noapasaens (1.1, 1.2, 1.3,..., 2.1, 2.2 u 1.0.). Ha3Banus pasneyioB u
MO/IPA3IeTIOB JIOJKHBI OBITH CHOPMYITUPOBAHBI KPATKO U OTPAXKATh UX COJIEPIKAHHE.

B ocHOBHOI1 yacTH, B 3aBUCUMOCTH OT €€ LIeT U 3aJ]a4l, MOXKET OBITh CleaH
0030p COCTOSIHMSI HCCJENyeMOTO BOIpoca; ChOPMYIUPOBAHBI HAMpaBICHUS U
POOJIEMBI €r0 JATBHEUINEr0 PEIICHUs, OCYIIIECTBICH aHaIN3 UCXOTHON M PacyeTHOU
uH(popmanuu.

bubnmuorpadryecknii CIUCOK JTOJDKEH COJIEpPKaTh MEPEUYCHb BCEX MCTOYHHKOB,
WCITOJIb30BAHHBIX MPHU BBITOJTHCHUH paOoThI. [Ipy HCIIOIB30BaHUM B TEKCTE BBIICPIKECK
U3 TOrO0 WM HWHOTO WCTOYHWKA, I[MTAT WJIM MHCHHH CIEIUAIMCTOB, a TaKXKe
1M (POBOTO MaTepHalia, B TEKCTE JEIaeTCs CChIJIKa HA MCTOYHHUK MH(OPMAIIHIH.

PabGorta nomxHa ObITh oTnewarana Ha Oymare ¢dopmata A4 (297x210 mm).
OnTtumanbHblil 00beM KypcoBoil padoTsl — 30...40 c.



Texct mnoscuutenbHoit 3anmucku BKP, pacuerHo-rpaduueckold wiam HHOM
pa®oTBl U OTYETOB MPOEKTHO-PACYETHOTO WJIM MH)KEHEPHO-TEXHUYECKOTO XapaKTepa,
KaK W JpYrux JOKYMEHTOB, nmoauuHsArommxca tpedoBanusm ECK/, 3akmrouaercs B
pamku (niprnoxenue JXX) u ohopmMisiFoTcst B cOoTBeTCTBUU ¢ TpeboBanusmMu ECK/I.

[Tpu nevatu Tekcra caeayeT npuMeHaTs mpudT Times New Roman, pazmep 14
co crtpokamu uyepe3 1,5 waTepBama. [[ms TaOmui M TPUIOKEHWH TOMyCKAeTCS
npuMeHsTh mpudT Times New Roman, pazmep 12 co crpokamu uepe3 1,0 untepnail.

TexcT MNOSICHUTENbHOM 3amuCKU CIEeNyeT IedyaTaTh, CcOoOMoAas CleAylolue
pa3Mepsbl MoJie: JeBoe - 27 MM, ipaBoe - 11 MM, BepxHee — 18 MM 1 HIDKHEE - 27 MM.
Pamky (opMbl ciieryeT BCTaBIsITh B KOJIOHTUTYJIAX.

TexcT MOACHUTENBHON 3aMKMCKU JTOJDKEH OBbITh HameyaTaH ¢ HMCIOJb30BAHUEM
CPElICTB OPITEXHHUKH, O€3 MOMApOK U ucpaBieHuil. Eciu TekcT nuiiercs ot pyku, TO
OH JIOJKEH OBITh HAaIMCaH pa30opUYMBO U aKKypaTHO.

AG3a1bl B TEKCTE HAUMHAIOT CTAHAAPTHBIM OTCTYIIOM OT JIEBOT'O MOJII CTPAHULIBI
(1,25- 1,27 cm).

3aroyioBKM pas3zesioB IEYaTaroTCid MPONUCHBIMH OyKBaMH IOCEpPEAUHE JIUCTA
yepe3 JBa HHTEPBAA OT MPEABIAYIIEH W TOCICAYIONIEH CTPOK M BBIACHSIOTCS
XKUPHBIM IpUpTOM. IIepeHOCH ClIOB B 3arojoBKe pa3jena He JIOMYCKalTCs, TOUKa B
KOHIIE HE CTABUTCA.

OnevaTtku, ONMCKM M TpauUuecKue HETOYHOCTU JAOIYCKAeTCsl HCIPaBIATh
TOJIBKO ITACTON YEPHOTO IBETA.

CchbUIKM B TEKCTE OPOPMIISIIOT CIEAYIOLUM 00pa3oM:

- Ha HCIHOJIb30BaHHBIM HCTOYHUK HMH(OpPMALMU: YKa3bIBa€TCsS MNOPSAIKOBBIN
HOMEp MCTOYHMKA MO OubnuorpauyeckoMy CIHHCKY, KOTOpBIM MPUBOJUTCS B
KBaJpaTHBIX CKOoOKax [5];

- Ha WUIIOCTPALIMIO: YKA3bIBAETCS MOPSAJKOBBIA HOMEpP WJUIFOCTPALIMH, CIOBO
«PUCYHOK» HE COKpAIlaeTCsl, HaPUMEp, «HA PUCYHKE 1.2»;

- Ha (OpMyJbl: YyKa3bIBa€TCS NOPSAIKOBBIA HOMep (opMylbl B CKOOKax,
Harnpumep, «1o dopmyie (2.1)»;

- Ha TaOJIMILY: HE COKpAIIlasi CJIOBO «Ta0IHIay, HAapUMep, «B Tadauie 4.1».

- Ha MPUJIOKEHHUE: CIIOBO IIPUIOKEHUE)» B CChUIKAX HE COKpAILAETCS, TaK Ke
KaK M cJIoBO «popmynay. Hanpumep, «B npuiioxxenuu By;

- Ha Tabmuily WM CTpPaHWIly, W3 HCTOYHHUKOB, YyKA3aHHBIX B
oubnuorpaueckoM CIIMCKE, CCBUIKY TMPUBOJAT B  KPYIJBIX CKoOkax (c
00s13aTebHBIM ~ TIOCIEAYIONIMM  TOSICHEHHEM BbIOOpa) ClEAyIomuM  0o0pa3oMm:
«mpuanmaeMm b=1000 H/m (tabnuma 2.6 [10]) mist KpymHO3EpHUCTOTO OETOHAY.

[ToacTpouHble TPUMEYAHUS B TEKCTE HA JIUCTAX C PAMKAMH HE BBIIOJIHAOTCS !

Eciu wucnonme3yercs WM LUTUPYETCd HCTOYHMK, HE YKa3aHHBIA B
OoubnuorpauyeckoM CHUCKE — TO ISl TEXHUYECKUX MPOuUiIel 3TO MOXKET ObITh
TOJIbKO HOPMATUBHBIN UCTOYHUK.

3aroyioBKM MOJIpa3JeioB MeYaTaloTCs MOCEPEANHE JIMCTA YEpe3 OJIMH MHTEpBal
OT TIpenbLayuied (Kpome 3arojioBka pasjiena) U MOCIEIYIOUIEH CTPOK, BBIACISIOTCS
xupHbiM 1pudToM. IlepBasi OykBa 3arojoBka - 3arjaBHas, Jajee - CTPOYHBIE.
[lepeHoCHI CIIOB B 3aroJj0BKe MOApasjiena A0MyCKalTCs, TOUKa B KOHIIE HE CTaBUTCS.

3arosioBku MyHKTOB (Hampumep, 1.1.1) mewaTtarorcs Ha OTIAENBHOM CTPOKE C
a03aIHOTO OTCTyMa, OOBIYHBIM MIpUPTOM, O€3 OTCTYHNOB OT MPEABIAYIIEH U
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nocneayromeii crpok. IlepBas OykBa 3aronoBka IyHKTa - 3arjiaBHasl, Jajnee -
cTpouHble. IIepeHOoChl CI0B B 3aroyioBKE MyHKTa JOIYCKAKOTCS, TOYKAa B KOHIIE HE
CTaBUTCA. 3ar0JOBKHU PAa3/ENIOB, MOAPA3/IEI0B U IIYHKTOB HE MOJYEPKUBAIOTCS.

Ecnu BHYTpU TEKCTa BCTPEYAIOTCS NMEPEUHCICHUS, BBIACICHHBIE B OTIEIbHBIC
CTPOKH C OTCTYIOM, TO OHH 00O3HauarTcs aepucoMm (-), a MpU HEOOXOIUMOCTH
MOCJIETYIONTUX CCHUIOK OyKBamH a), 0), B) . . . U T.I. Wid apabckuMu IudpamMu co
CKOOKOM 1), 2). TeKCT B OCJIeHEM CiIydyae MUIIETCS C 3arjaBHON OYKBBHI.

B pacu€THO-TIOSICHUTENBHON 3aMKUCKE MPUBOJATCS BCE PacdEThl U (POPMYIIBI C
OOBSCHEHHEM BXOJSIIMX B HUX BEIUYUH. Y BCEX Pa3MEpPHBIX BEJIIMYUH YKa3bIBAIOTCS
eAUHUIBI U3MepeHus. Bcee Tabnuibl B pacyETHO-MOSICHUTEILHOM 3alUCKUA JOJHKHBI
UMETh TOPSAKOBbIE HOMEpa U Ha3BaHus. Bce cxemMbl M Tpaduku JOJIKHBI UMETh
NOPSAJIKOBBbIE HOMEpPA U Ha3BaHUs. Hymepaius ux Ben€rcs OTAeIbHO OT TaOJIHII.

Jnia Hanucanus ¢GopMmys, Kak MPaBHIIO, UCHOJB3YIOTCS OYKBBI T'PEYECKOT0 U
JATUHCKOTO al(aBUTOB B COOTBETCTBHHM C OOO3HAYEHUSIMU, NPHUHATHIMU B JaHHOU
oTpaciu HaykH (cM. 1. 4.1. u 4.2).

CcbUlKM Ha HCTOYHMKHM, OTKyJa B3iTa (opmysia, MNPUBOIATCA TOJBKO B
MPEALIECTBYIONIEM (POpMYJIIEe TEKCTE.

3HauyeHHs] CHMBOJIOB U YHMCIIOBBIX KOA((PHUIIMEHTOB, BXOIAIUX B (HOPMYJTy U HE
MOSICHEHHBIX B MPEIbIAYIIEM TEKCTE, JOJDKHBI OBITh MPUBEIEHBI HEMOCPEICTBEHHO
o7 hopMyJIOH.

[Tocne dopmynsl craButcs 3ansitas. Hymeparus ¢opMyibl MPUBOJUTCS MOCIE
HEe B KpYIJbIX CKOOKax BOJNM3M TMpaBod TpaHullbl Tekcta. llepBas cTpoka
pacin@poBKU CUMBOJIOB JOJDKHA HAaYMHATBCS CO CJIOBA «I/e» 0€3 JABOETOUHs IOCIIe
HEro, a CJIeJIOM IPHUBOJIUTCSA IEPBBIA CUMBOJI. 3HAYEHHE KaXKJOI'O IOCIEIYIOLIErO
CUMBOJIa JJa€TCSl C HOBOW CTPOKH (CHMBOJIBI MUUIIYTCS APYr MOJ APYroM) B TOM
MOpsIIKE, B KAKOM OHHU MpUBEAEHbI B (OpMyJe, KKIbIM W3 HUX OTIENSAETCA OT
MPEAIIECTBYIOMIETO TOUYKOM C 3aIISITOM.

HanMeHoBaHMEe pa3MepHOCTEN YKa3bIBAE€TCs OOBIYHBIM CIIOCOOOM TOJIBKO MOCIE
uuppoBbix nanHblx. Hampumep, «8 kr», «12 c» u 1. n. llocie OykBeHHBIX
0003HaYEHUI UX MOKHO yKa3aTh WM B KBAAPATHBIX CKOOKaX, WJIU Yepe3 MPEIOoT «BY,
a 1ocJie OSICHEHUH - Yepes 3arsTylo.

Crtpanuilbl pabOThl HYMEpYIOTCS apaOCKuMu IM(pamMu Ha BEepXHEM IIOJIE B
CEepeIMHE WK B MPaBOM yriy. B noscuutensHbIx 3anmuckax Kk BKP, nogunusromummcs
tpeboBanusim ECKJ] (cm. 1. 6.1), HOMepa cTpaHuIl MPOCTaBiIsAOTCA B 1mrtamie. [loce
nugpsl, 0003HAYANOIIEH HOMEpP CTPaHUIBI, TOYKY He CcTaBAT. OTcueT CTpaHUI
HAYMHAETCS C TUTYJIBHOTO JIKCTA.

TUTYNBHBIM JIMCT - 3TO MepBas CTpaHMLa pykonucu. Ha TurynpHOM Jmcre u
CTpaHUIlaX C 3aJlaHUEM HOMEpa CTpaHul] He cTaBsITcsi. Homepa craBsiTca Ha
MOCJIEIYIOUIUX CTPAHUIIAX, KaK MMPaBUJIO0, HAUMHAS C TPEThEH U Jjajnee 1Mo MOPAJIKY.

CKBO3HBIE HOMEpa pa3lelioB  OCHOBHOTO COJEPKAHMS  MPOCTABISIOTCS
apabckumu mudpamu. Hymepanust noipasaeinoB OCyIIECTBISETCS TOJBKO B MpeAesiax
paznena. Homep moapaznena coCTOMT W3 MOPSIKOBOrO HoMepa paszaena (mepBas
nudpa B 0003HAUCHHHM) U TIOPSAKOBOIO HOMeEpa TmoApaszzena (BTopas uudpa B
0003HaYEeHUN ).

[lepen 3aronoBkaMu TakuUX CTPYKTYPHBIX COCTaBISIONIMX paOOThl, Kak
BBEJICHUEC, 3aKJIIOUYCHHE, BBIBOABI, OHMOMMOTrpauUecKUii CIHCOK, IPHUIOKCHHUS,
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MOPSIKOBBIM HOMEP HE CTaBUTCH.

Wnmoctpatyu:  Tabnaumbsl W pucyHku (pororpadum, cxembl, rpaduku,
auarpaMmbl ¥ JIp.), PACIOJNOKEHHbIE Ha OTAENBHBIX CTPaHUIAX PYKOIIUCH,
BKJIFOYAIOTCS B OOIIyI0 HyMeparuio crpaHull padoTel. Jluctel popmatom Ooee A4
MO>KHO TIOMENIaTh B KOHIIE Pa0OTHI B OPSAKE YIIOMUHAHMS UX B TeKcTe. OHU JOIHKHBI
ObITH c(hanmpiioBanbl IO hopmaTy A4.

Takue wTIOCTpalliK, Kak JuarpaMMbl, cXxembl, Tpaduku, dororpaduu
0003Haua0T ciI0BOM «PHCYHOK», pacroyioKE€HHbIM BHU3Y, a TaOJHIBI 0003HAYAIOT
BBEpXY clOBOM « Tabmuiiay.

dopMynaMm, pUCyHKaM MU TaOJHIlaM MNPUCBAaMBAIOT CKBO3HBIE HOMEpa, a IpH
OonpmMX OOBEMax pYKONUCH JIOMYCKAaeTCs HyMmepalus B TpejaeNiax pasjena,
Hanpumep, «Pucynox 1.1 — [eranmu npubopay», «Tabmuma 2.3 — Ilokazarenu
npubopa». IlepBas umudpa oOo3HauaeT MOPSAKOBBIA HOMEp pasfena, a BTOpas -
MOPSIAKOBBI HOMEP BHYTPH 3TOT0 pa3aena.

Homepa mnoapasnenoB npu Hymepanuu (OpMys, PUCYHKOB U TaOJuUIl HE
MPOCTABIIAIOTCS U B HU(GPOBOM MUpp HE BXOAT.

1.5 TpedoBanusi k opopMiIeHHIO rPAPUUECKOI YACTH KyPCOBOii padoThI

YepTeku BBIMOJIHAIOTCS B COOTBETCTBUU C TPEOOBAHUAMU CTAaHIAPTOB €AMHOMN
KOHCTPYKTOPCKOM TIOKyMEHTAllMK Ha 4epTExHON Oymare popmara A2.

I'padmyeckas 4acTb COCTOUT U3 JIBYX JIMCTOB: HA OJJHOM IPEICTABISAETCS IUIaH U
pa3pes3sbl XOJOAUIIBHUKA, Ha IPYTOM CXEMa XOJIOAWIIBHON YCTaHOBKH. BrInosnHsercs
IpUHLKIIMATbHAS (IIOJIHAS) CXE€Ma XOJIOAWIBHON YCTAaHOBKH, ONPEAEIISIFOIIAst TOJIHBIH
COCTaB DJIEMEHTOB U CBA3EH MEXKIy HUMU.

Ha xaxxnom nucte noikHa ObITh paMka. B mpaBoM HMKHEM YIUIy pacrojararoT
OCHOBHYIO HAJIIIKCh.

B rpade 1 ykas3piBaloT TeMy KypcOBOM paOOThl B MMEHHUTEIBHOM IMaJexKe
(ranpumep: «Xonoounvhux pacnpedenumenvhulii emkocmvio 1500 my), a B rpade 2 —
Ha3BaHUE YepTekKa TAKKe B UMEHUTEIbHOM Najiexe (Hanpumep: « Cxema Xo100UnbHOU
YCMAHOBKUY).

[Inanb! 1 pa3pe3bl XOJO0AMIBHUKOB BRITIOJHSIOT B Macmtadax 1 :2; 1 :2,5; 1: 4,
1:5;,1:10; 1: 40; 1 : 50; 1 : 75; 1 : 100; 1 : 200; 1 : 400 mo I'OCT 2.302 — 68.
MacmTab ykassiBatoT B rpade 6 ocHoBHOW Haamucu. Eciam Ha deprexke uMeroTcs
BU/IbI, BHIMIOJIHEHHBIE B IPYrOM MacuiTade, TO y KaKJOro Takoro BUJa JIOJKEH ObITh
yKazaH wmacmrTald, OTHOCSIUCS K dToMy Bumay. B rpade 6 ocHoBHOUM Haamucu
MaciTad ykassiBatoT 1o tumy 1 : 100, B ocTanbHbIX ciydasx — o tuny M |: 10.

Cxembl BBINOJHSIOT 03 coOmrofeHus Maciutada. DJIEMEHThl U YCTpOilcTBa
n300pakaloT B BHUJIE YCIOBHBIX TIpaduueckux obOo3HaueHuit. Ha TpybompoBogax
YKa3bIBAlOT HaNpaBJIeHUE IBMKEHUS cpeibl. TpyOonpoBOAbl pa3iMuHOIO Ha3HAYEHUS
0003HaYalOT HUPpaMH WIM JUHUSAMH Ppa3JIMYHOTO HAyepTaHUs C 00sA3aTeNbHOU
pacumpoBkoil Ha moJyigx cxembl. [lo gelcTByromiemMy cTaHIapTy B XOJOJUIBHOM
YCTaHOBKE TPyOOMNpPOBOJIbI UMEIOT cieAyromiue Homepa: 1 —Bona, 11 —ammuak, 14 —
Mmacio, 18 - ¢dpeonsl. s TeroHOCUTENE HOMEpP HE ONpEeNeieH, MPOEKTHBIC
opraHu3alnuu 0003Ha4yalT TPYyOONpPOBOIBI IS TemioHocutened HomepoM 28. Jlis
TOTO 4TOOBI Pa3iUTh TPYyOONPOBOJIbI, IO KOTOPHIM JBMXKETCSA XJaJareHT Pa3IuyHOIo
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COCTOSIHUS, OKOJIO IHM(pPbI TNOMEWAIOT OYyKBY o HWIM 2 Al  00O03HAuYeHUs
COOTBETCTBEHHO >KMJIKOCTHOTO TpyOOmpoBoAa WM TpyOOmpoBoaa, MO KOTOPOMY
JBUKETCST Ta3000pa3HbIil XJagareHT. MOXHO NPUMEHSATh U Jpyrue 0003HAYCHHS,
HaIpUMeED, JUIsl OTTauBATENbHBIX TPYOONPOBOJOB, ApeHaxHbIX U Ap. (IIpunoxenue 4)

DJeMeHThl U YCTPOWCTBAa HYMEPYIOT MO TOPSAIKY, HauyuHAs C €IUHUIBI, IO
HaIpaBJICHUIO MOTOKa paboueii cpembl. Homepa mpoCTaBiIsAOT Ha IMOJKaX JTUHUN —
BBIHOCOK. [IpoHyMepOBaHHbIE AJIEMEHTHI 3alMCHIBAIOT B NIEPEUCHb JIEMEHTOB B BU/IE
TaOJNMIIBI, 3amoJIHAeMON CBepxXy BHH3. [lepedeHb S3JIE€MEHTOB pacnoJyiaraloT Haj
OCHOBHOW HAJMUCHIO, a TMpU OTCYTCTBMM MecTa HajJ Hell — cieBa. B mepeune
AJIIEMEHTOB UMEIOTCS Clielytoue rpadpl (B CKOOKax yKa3aHbl pa3Mepsl rpad): nepnas
rpada nopsiakoBeiii Homep (20 mm), BTOpas rpada — obo3HaueHue (50 MM), TpeTbs
rpada — HaumeHoBaHnue (70 mMm), derBepTas rpada — koiamdectBo (10 mm), msTas
rpada — npumedanue (ocTanabHOE 35 MM).

CxeMbl XOJOMIBHBIX YCTAHOBOK HEOOXOAMMO BBITIOTHSATH TUIOCKUMHU.

1.6 IloaroToBKa K 3alIUTE U 3aLI[UTA KYPCOBOIi padoThI

K 3ammre KypcoBas paboTa JOIyCKaeTCsl MPENOoJaBaTeNIeM MOCHIE MOArOTOBKU
UM IMMCBMEHHOM pEleH3UU. B peneH3nn oTMeqaroTcs aKTyalbHOCTh TEMbI, CTEIEHb
PELIEHHOCTH ITOCTABJIEHHBIX 3a/1a4, YMEHHUE CTYJEHTa I0JIb30BATHCS JIUTEPATYPHBIMU
VCTOYHHUKAMH, BO3MOKHOCTb MCIIOJIB30BAHMS ITOIYYEHHBIX PE3yJbTaTOB HA IIPAKTHUKE,
YPOBEHb HCIOJIHEHUS U OLIEHKA MO TPeXOalJIbHOM cHUCTEME: «yIOBIETBOPUTEILHO,
«XOPOLIO», KOTIUYHO.

CryaeHT npenBapHUTENbHO 3HAKOMUTCS C COJIEPKAHUEM PELEH3MH U TOTOBUT
noknaa. B mponecce 3amuThl CTYAEHT OJKEH OTBETUTh HA 3aMEUYaHUsl, OTMEUYCHHBIE B
pEeLEeH3UH pyKOBOAUTENIS, a TAK)KEe Ha BOMPOCHl KoMUccHU. [Ipu oTBeTax Ha BONPOCHI B
IIPOLIECCE 3AIIUTHI CTYIEHT MOYKET MCIIOIb30BaTh TEKCT KYPCOBOI'O IIPOEKTA.

B noknane peKOMEHAYETCSI OTMETHUTB:

-4eM CTYJECHT PYKOBOJICTBOBAJICS MPU UCCIETOBAHUH TEMBI;

-4TO SIBJISIETCS] IPEIMETOM UCCIIEOBAHMS U POEKTUPOBAHUS;

-KaKh€ METOJIbl MCIIOJb30BaHbI MPU W3YYEHUN PACCMATPUBAEMOMN MPOOJIEMBI U
POEKTUPOBAHNH;

-4TO SIBJSIETCS IPEIMETOM 3AILUTHI;

-KaKM€ HOBBIE pe3yJbTaThl JOCTUTHYTBI B  XOJ€ MCCIENOBaHUS W
IIPOEKTUPOBAHNS;

-KaKOBbI OCHOBHBIE BBIBOJIBI.

TakoBa o0mas cxema Jokiaga, Oojiee KOHKPETHO €ro CcojepxaHue
ONpEIENsAeTCsl CTYJEHTOM COBMECTHO C Hay4HbIM pykoBoautenem. KpaTkuii mokian
JOJDKEH OBITh TMOATOTOBJIEH MHCHBMEHHO, HO BBICTYNATh HA 3alIUTE CIEAYET, HE
3a4UTHIBAS TEKCT.

[udpoBbie gaHHBIE B AOKJIA/le MPUBOIATCSA TOJBKO B TOM CIy4yae, €ClId OHH
HEO0OXOAUMBI JJIsl IOKa3aTeJIbCTBA WM WJUTFOCTPALIMK TOTO WJIM MHOTO BBIBOJIA.

Joknan noikeH: ObITh KPAaTKUM, COJEP)KATEeIbHBIM U TOYHBIM; COJEPKaTh
000CHOBaHHbBIE U TJAKOHUYHBIE (POPMYIIUPOBKH; BKIIFOUATH BHIBOJIBI U MPEAJIOKEHUS.
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[Ipy oOKOHYaTEeNbHON OLIEHKE KypcOBOM pabOTBl YYHUTHIBAETCS  €ro
COIEpP/KAHUE, DPELUEH3US M OLEHKAa PYKOBOIWTEINA, pE3yabTaThl 3ammThl. [lpu
MOJIOKUTENBHOW OLEHKE padOThl BBICTABISAETCA OLEHKA «YAOBIECTBOPUTEIBHOY,
«XOpOLIO» WIH «OTIMYHO». OUEHKa PEerucTpupyercs B BEIOMOCTH, aHAJIIOTMYHOMN
no GopMe 5K3aMEHAMOHHOW BEIOMOCTH M BHOCUTCS B 3a4ETHYIO KHIKKY
CTyJICHTA.

Il METOIUYECKHUE YKA3AHUS 11O BBIITOJIHEHUIO PACYETHO-
MNOSICHUTEJBHOM 3AIINCKHA

PacueTHo-mOsIcCHUTENbHAS ~ 3allUCKa COCTOUT W3  CIEAYIOIINX
pa3nenoB: Beenenue

1. CneunanbHas 4acTh

1.1. BpiOOp pacyeTHBIX TapaMETPOB.

1.2  KpaTkoe onucaHue CTPOUTENBHBIX KOHCTPYKIIUN XOIOAMIbHIKA

1.3 Pacder cTpouTeNbHBIX TUIOMIAIeH TOTpeOuTeNe Xomoaa

1.4  IlnanupoBKa OXJa)xAaeMbIX MOMEIICHUI

1.5 Pacder TONIIUHBI TEIIOBON U30JISILIMU CTPOUTENBHBIX KOHCTPYKIIHIA
0XJIa- KJJAEMBIX MTOMEIICHH

1.6  TemmnoBoii pacyeT moTpedbuTenet xoaoaa

1.7  BsiOop pacueTHOro pabouero pexnuma

1.8  BriOop cxeMbl XOJIOIWIBHOM YCTAaHOBKU

1.9 TemnoBoit pacdeT u Mo100p KOMIIPECCOPOB

1.10 TemnmnoBoii pacyeT u MOJOOP OCHOBHBIX TEIJIOOOMEHHBIX aIapaToB

1.11 Pacuer u noa0Op BCIOMOIaTeNIbHbBIX aANMapaToOB

1.12 Omnwmcanue cXeMbl XOJIOIUILHON YCTAHOBKH

2. Mepornpusitus 1o TeXHUKe 0€30MacCHOCTH, TPOTUBOMOKAPHON
TEXHUKE U OXPaHE OKPYXKAIOLIEH CpeIbl

CnucoK HCTOJIb30BAaHHOM JTUTEPATYPhI

BBenenue

JlaeTcst kpaTKoe OCBEIIEHUE MPOOJIEMbI TIO 33JITAaHHOMY THUITY XOJIOJWJIbHHKA, a
TAaK)K€ OCHOBHBIEC HAIIPABJICHHS] HAYYHO-TEXHUUYECKOTO ITPOLECCA B XOJIOIUIBHOM XO-
35IMCTBE CTPAHBI.

1. CnenuanabHas 4acTh
1.1 Br100p pacuyeTHBIX mapamMeTpoB

Jlist BeIOOpa HOPMATHUBHOTO KOA(PGUIIMEHTa TEIUIoNepeaaud OrpaKIeHUs
XOJIOJUJIbHUKA HEOO0XOAMMO 3HaTh, B KaKOW KIMMAaTUYECKOW 30HE pacIojokKeH
xonoguinbHUK P®. Knummarnueckyro 30HY ONpENENsiOT IO CPEAHErOJI0BOM
temreparype. Teppuropust PO nenurcs Ha TpU KIMMAaTHYECKUX 30HbL:

- FO)KHYIO CO CPETHETOJI0BOM TEMIIEpAaTypOr HapyKHOTO Bo3ayxa 7°C U BBIIIIE;
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- CPEIHIOI0 CO CPEIHErof0BOM TEMIEpAaTypoil HapyKHOI'O BO3JyXa BbIIIE (-
2°C)u auxe7°C;

- CEBEPHYIO CO CPETHETO/I0BOM TeMIlepaTypoii HapykHoro Bo3ayxa (-2°C) u Huxe.

Haubonpiure TenaonpuToku HaOIIOAAI0TCs B caMOe JKapKoe BpeMsl Tofa, 4To U
OTpe/ieNisieT BBIOOp JIETHEN pacueTHON TeMIepaTyphbl HAPYKHOTO BO3IyXa.

B npuiioxeHnednpruBoaATCS 3HAYEHHUE CPEIHEr0JI0OBBIX, PACUETHBIX HAPYKHBIX
TEMIIEpaTyp U OTHOCUTEIIBHBIX BIIAYKHOCTEH BO3yXa I psaa roponos Pocecun.

PacueTHble JaHHBIE BHYTPEHHETO BO3JyXa, TEMIIEPATyp MOCTYHAKOLIErO U BbI-
XOJIAIIEro MPOAYKTOB, @ TAKXKE MPOJOJIKUTEIBHOCTA XOJOIUIBHOU 00pabOTKH st
KaMmep pa3IuYHOro TUIA XOJIOAWIBHUKOB MPUHUMAIOT IO MPHUIIOKEHUIO 6.

Ha XonomuyibHMKAaxX MMEKOTCS KaMepbl XPAaHEHUS OXJIAXKICHHBIX NPOILYKTOB C
temneparypamu Bo3ayxa ot —2 °C mo +4 °C; kamepbl XpaHEHUSI MOPOXKEHBIX IPO-
IOYKTOB C TemnepaTrypamu Bo3ayxa ot —25 °C go —18 °C; kamepsbl 1 anmaparbl X0JI0-
TUIIBHOW 00pabOTKU MPOAYKTOB ¢ Temreparypamu Bo3ayxa —1...—3 °C mus oxia-
xaeHust npoaykToB U —30...—35 °C ans 3amopaxuBaHus.

B Hacrosiee Bpemsi copMupoBasiachk TEHACHUUS XPaHEHUS! MOPOXKEHBIX IMPO-
JTYKTOB MIPU MaKCUMaJIbHO HU3KKUX TemrepaTtypax (—25 °C), uro obecnieunBaeT 60see
JUTUTEIbHBIN CPOK XPAHEHUS IIPU COXPAHHOCTH BCEX IUILEBBIX KAYE€CTB IIPOILYKTOB.

BcenomoraTenbHble MOMEIIEHUSI Ha XOJOAWIBHUKAX HE OXJAXKIAIT (TaMOypBhl,
BECTUOIOJIM M KOPUAOPHI). TeMrepaTypa BO3AyXa B CMEXHBIX OTaIlJIMBAEMbIX MOMeE-
HIEHUSAX (MPOU3BOJCTBEHHBIE LEXH, KOMIIPECCOPHBINA 11€X, OBITOBBIE MOMEIIECHUS U
T.II.) MOKET OBbITh YCIIOBHO NpHHSTA Ha,4...5 °C HUKE JIETHEW pacueTHOU TeMIepary-
PBI 111 JTaHHOW MECTHOCTH.

Temmeparypy BO3ayXa B CMEKHBIX HEOXJIAKIAEMBIX MMOMEIICHUSAX MPEANpPHUsI-
TUWA TOPrOBIM U OOIECTBEHHOrO MUTaHMS NpUHUMAIOT: 28 °C — 1 F0)KHOW 30HBI,
24 °C — nns cpeanedt 3061 U 20 °C — 17151 cCeBEpHOM 30HBI; B TaMOypax U BECTUOIOJIAX
cootrBeTcTBeHHO — 14, 12 1 10 °C.

1.2 KpaTtkoe onucanmne cTpouTeIbHBIX KOHCTPYKIHMHA X0J10AMIbHIKA

[IpoBoaUTCA KpaTKO€ OMMCAHHWE 3aJaHHOrO XOJOJWJIbHUKA, €r0 Ha3Ha4YeHUE,
000CHOBaHUE ATAXKHOCTH C YKa3aHHUEM JJOCTOUHCTB U HEJIOCTATKOB.

XONOIUIBHUK — 3TO MPOMBILUIEHHOE COOPYKEHUE WM YyCTPOMCTBO, IpEIHA-
3HAYEHHOE ISl OXJIAKIEHUS, 3aMOPAKUBAHUS M XPAaHEHUsI CKOPOMOPTALIEICS Mpo-
TYKIIMHU WU UHBIX TPY30B IpU TPeOyeMbIX TeMIIepaTypHO-BIKHOCTHBIX PEKUMAX.

[lo Ha3HAYEHUIO Pa3IUYAOT XOJOJUIBHUKHA MPOU3BOACTBEHHBIE, paCIpeeiu-
TeJbHbBIE, TIOPTOBBIEC, Oa3UCHBIE, TOPTOBBIE, TPAHCIIOPTHHIE, OBITOBBIE U CIICIIUATBHO-
IO Ha3HA4YEHHUS.

IIpoussoocmeennvie xon00unvHuxy. IX CTposST MpU MUIIEBBIX MNPEANPUITHSIX,
nepepadaThIBAIOIIMX CKOPOMOPTAIIMECS MPOAYKThI. Takue XOJOAWIBHUKHU CITy>KatT
IUTSl IEPBUYHOM TEII0BOM 00pabOTKM U KPATKOBPEMEHHOI'O XPaHEHHUs ChIPbs U MPO-
IOYKTOB MPOU3BOJICTBA 3TUX NpeanpuaThil. [[pon3BoACTBEHHBIE XOJIOAUIBHUKN UME-
I0T CPaBHUTEIBHO MOIIHOE XOJOJUIBHOE O00OpYIOBaHME, TaK KAaK HM3-32 HAJIUYUS
OXJIQKIAIOIMIMX U 3aMOPaXKHUBAIOIIUX YCTPOUCTB TpeOyeTcsl 3HAUMTEIbHBIN pacxon
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xojnoaa. Pabota XOMOAMIBHUKOB ATOTO THMA XapaKTePU3yeTCs HEPaBHOMEPHOCTHIO
(4acTo 3HaYUTENBHOM), CBA3aHHOM C CE30HHOCTHIO 3aTOTOBKH MUILEBBIX MPOIYKTOB.

XO0JIOAWILHUKHA JAHHOTO THUIIA MOTYT OBITh CAMOCTOSITENIbHBIM MPEANpPUITHEM' B
MECTE 3aroTOBKH (HampuMep, 3arOTOBUTENILHBIM MTHUIIbI) WU 1IEXOM KaKOro-110o0 Mu-
IIEBOTO MpeaAnpusiTus (pbI00KOMOMHATA, MSICOKOMOMHATA, MOJIOYHOT'O KOMOWHATA).

Pacnpeoenumenvnvie xonoounvruxu. VIX cTposIT B TOPOJIax U MPOMBIILIEHHBIX
neHTpax. Takue XOJOAWIBHUKHU TMpEeIHAa3HAYEHBI JJI1 KPYTJIOroJI0BOr0 CHAOXKEHUS
HAaCEeJICHHs] CKOPONOPTAIIMMHUCS TpoykTamu. Ha pacnpenenurenbHbie XOJIOAUIbHU-
KM TPY3bl MOCTYIAIOT C MPOU3BOJICTBEHHBIX XOJOIUIBHUKOB. ['py3bl, OTEIUIUBIINECS
B IIyTH, JOOXJIAKJIAIOTCSA U JTOMOPAXUBAIOTCI B KaMepax pacrpeeTUuTeIbHbIX X0JI0-
TUIBLHUKOB. EcM HAa OMHOW TEPPUTOPHUM C XOJOAWIBHBIMHU CKJIAJaMH pPa3MeEIICHbI
JIpyTUe MPOU3BOJICTBA, MOTPEOISIONINE X001 (HampuMep, JbA03aBoj, (hadpuka Mo-
POKEHOTO U T. 11.), TO MPEANPUITHE HA3BIBAIOT XJIAJOKOMOMHATOM.

[TopOupaercs HeoOXxoaMMasi CeTKa KOJOHH, BBICOTA XOJIOAWJIbHHMKA. Pa3zmeriie-
HUE Tpy3a [0 KaMepam.

CeTKy KOJIOHH JUIsl OJTHOATaKHBIX XOJOJWIHBHUKOB Majoll BMECTUMOCTH IpH-
HUMAIOT 6X6m6x12M, as cpenHel W KpymHOW BMecTUMOCTH — 6X12, 6x18u6x24, a
JUIS1 MHOTOATAXKHBIX XOJOAUIBHUKOB — 6 X 6 M.

1.3 Pacuer cTpouTe/IbHBIX INIOIIA/AEH MOTpedOHTE e X0J101a

HcxonHpIMU TaHHBIMU JJI pacyeTa BMECTUMOCTH XOJOJUJIbHUKA, SIBISIETCS 3a-
JTaHHAsi BMECTUMOCTh PaclpeIeTUTEbHBIX XOJIOAMIBHUKOB. CTPYKTypa BMECTUMOCTH
OXJIQXKIAEMbIX TTOMEIICHUI pacrpeeIuTeIbHOTO XOJI0IUILHIKA JJaHa B TIPUIL 7.

JI1s1 TpOU3BOJICTBEHHBIX XOJOAWIBHUKOB MCXOJIHOW BEIMYMHON SIBISETCS CY-
TOYHAS (MJTM CMEHHAs) IPOU3BOAUTEILHOCTH TI0 BHIY 00pabaThiBaeMOro MpoIyKTa.

Bmecmumocms xonoounvnuka npu msacokombuHame CKIAJbIBAETCS U3 BMECTH-
MOCTH KaMep XpaHECHUSI MOPOKEHBIX TPY30B M KaMep XpaHEHHUS OXJIAXKIECHHBIX I'PY30B.

TemnepaTypHblii pexkxuM npuHuMaroT: —20 °C 11 kaMep XpaHEHHUST MOPOKEHO-
ro Msca U MACONPOayKTOB, OT 0 10 —2 °C a1 KaMep XpaHEHUs OXJIAKICHHOTO Msca,
—2 °C nns kamep OJHOCTaTuiHOrO oxjaxkaeHus, —35 °C mna kamep oJaHO(}a3HOTO
3aMOpaKMBAHUSI.

BmectumocTh mpou3BOCTBEHHOTO XOJOAMIBHUKA MPU MICOKOMOUHATE paBHa:

BX:BKaM. Xp.MOp.I‘p+BKaM.Xp.OXJI.I‘p. (21)

CyTouHasi MPOU3BOJUTENBHOCTD €r0 MO MSCY :

MCYTZZMCM (22)

OO11yr0 TPOU3BOAUTEIBLHOCTh KaMep 3aMOPAKMBAHUS W OXJAXKICHHUS Msca
npuHuMaeM paBHoi 50 % CyTOUYHOMN MPOU3BOAUTEIHLHOCTH MSICOKOMOUHATA:
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M0, =0,5Myr (2.3)
Moer=0,5My; (2.4)

[Tpou3BOAUTENBHOCTD MO CYOIPOTYKTaM:

M, 1p=0,1M,y, (2.5)
[Tpou3BOANTENBHOCTH IO XKUPY:

M, =0,07M ¢y (2.6)

BmectuMocTh KaMep XpaHEHHUs] MOPOKEHOTO Msica IPUHUMAEM U3 YCIOBUS pa3-
Mmernienust 20-CyTOYHOT0 MOCTYIUICHUS Msica U3 1ieXa yOosi CKOTa U pa3AeNKy TYII:

Bimop=20Myr (2.7)

BmectumMocTh KaMep XpaHEHHsI OXJIAKICHHOTO Msica COCTaBJsieT BEIUYUHY,
OTIpEe/ICTIIEMYIO CO3JJaHHEM 2-CyTOYHOIO MOCTYIUICHUS Msca U3 Lexa y0os cKoTa u
pa3lieKy Ty

Bioxi=2 Mocr (2.8)
BmectumocTs kKamephl XpaHeHHsI MOPOXKEHBIX CyOnpoTyKTOB (20-CyTOUHBIH 3ariac).
Bucnp=20M 1
BmectuMocTs kamepbl XpaHeHus xKupa B 6oukax (15-cyTounslii 3amac)
B«=15M, (2.9)

BMGCTI/IMOCTB KaMep SaMopa)KI/IBaHI/IH MsCa, €CJIM OUKII paGOTI)I X COCTaBIILICT
CYTKH, By =My

B3aM:M3aMTL[/24! (210)

[TpoaomKUTENFHOCTD ITUKIIA pAa0OTHI OCTHIBOYHBIX TAK)Ke MPUHUMAEM PaBHOM
T,=244 (IPOAOTKUTEILHOCTh XOJIOIUILHON 00padoTku T, = 16... 18 u). Torna

BOCT:MOCTTH/24 (211)

[Ipu pOEKTUPOBAHUU MOIOUHO2O0 KOMOUHAmMA 3aJae€M MOIIHOCTH TIO Tepepa-
0oTKe MoJIoKa B cMeHy. Pabota komOuHara nByx cMeHHas (2.2). B 3amanuu ykasbl-
BAETCSl ACCOPTUMEHT MPOAYKIIMH, CPOKH XPAHEHHUS, TIPOIICHTHOE COEP KaHUE 110 MO-
JIOKY, TEMIIEpATYpHbIA PEKUM B Kamepax. B kamepax XpaHEHHUS] MOPOKEHOU IMPO-
NYKIMH TIpuHAMaeM t,,,=-20°C; B kamepax 3amopaxuBanus t,,,=-30°C; B kamepax
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3aKAJIMBAHMSA XPAHEHHS MOPOKEHOro t,,,=-25°C; xamepa cO3peBaHHMsS U XPaHEHUS
chIpa t,,=10°C.
HopwMms1 BeIpaboTKH:
» Ha It Macia — 20 T MOJIOKa;
» Ha | T TBOpora — 7T MOJIOKAa;
» Ha IT chipa — 10T MomOKa.
[Tpou3BoguM pacueT BMECTHMMOCTH IS BCEX KaMep XpaHCHHS BBIYCKaeMOM

MIPOAYKIUHN
Bp=My T, (2.12)
I7I€ T — CPOK XPaHEHUS IIPONYKTOB, B JHSX.

Bmectumocth  puibHbix  xonodunvruxog onpenensror ucxoas wuz  20...30-
JTHEBHOTO XpaHEHHUsS MOPOXKEHOW phIObI B Kamepax XOJOJWJIbHUKA, a MPOU3BOJIU-
TEJILHOCTh KamMep 3aMOpPaXMBAaHUS WM MOPO3WIBHBIX allapaToB — MO MAaKCUMaJlb-
HOMY CyTOYHOMY MOCTYTUICHHUIO PHIOBI B MEPUO]] HAUOOJIBIIIETO JOBA.

BmecTuMOCTh  XOJIOAMJIBHUKOB MpPU  PbI0000pA0ATHIBAIOIINX MHPEINPUATUAX
OTpeNIeNIICTCSl MPOU3BOJUTEIIBHOCTRIO pbhlOO3aBoja. s mpeanpusituili cpeaHei
MOIIIHOCTH MPUHUMAIOT BMECTUMOCTh XonoawibHuka 1500...2000 T. Ha st xomo-
TWIBHUKY TIOCTYIIAET MPEUMYIIECTBEHHO MOPOXKEHAs! ppida, TTOITOMY KamMephl 3aMO-
paXUBaHUA HA HUX JUOO BOOOINE HE MpPEeIyCMaTPUBAIOT, JTUOO MPeaycMaTpUBAIOT
KaMmepbl MPOU3BOJIUTEILHOCTHIO HE Oosee 1 % oT BMeCcTUMOCTH KaMmep XpaHeHus. B
KaMepax XpaHEeHUS MOPOKEHOW PBIObI MPUHUMAIOT Temreparypy Bosayxa -25 °C, B
KaMmepax xpaHeHus cosieHoi npoaykuuu — 0...-8 °C.

Xonoounvnuku 0na @pykmog TpeaHa3HAYeHBbl IS JITUTEIbHOTO XPaHEHUS
(GPYKTOB M BUHOTPAJIa MO3THUX COPTOB CO3PEBAHMS, a TAKXKE ISl KPAaTKOCPOUYHOTO
XpaHeHus (QPyKTOB, BUHOTpaJa U SIr0Jl paHHUX CPOKOB co3peBaHUs. OPyKThl XpAHST
B CHEIUAJBHBIX SIIAYHBIX TMOJJIOHAX, JEPEBSHHBIX SIIMKAX U KOHTeWHepax. Bme-
CTUMOCTbH CIHEIHATN3UPOBAHHBIX XOJIOJUJIBHUKOB ISl PPYKTOB ONPEICTSIOT TAKKE
n3 pacuera 0,35 T npoaykuuu Ha 1 M I'PY30BOTO 00bEMa; MPU 3TOM KaMepbl Mpe/Ba-
PUTEIBHOTO OXJAXKJEHUS YYUTHIBAIOT KaK KaMmepbl XpaHeHus. MHorna B mpoekTax
MPUBOSAT YCIOBHYIO BMECTUMOCTD XOJIOAMIBHUKOB JUIsl (PPYKTOB 110 OCHOBHOMY BH-
Iy XpaHUMOW TPOAYKIIMU C yYE€TOM MPHHSATOTO CHoco0a pa3MerieHus TPy30BbIX
mrabeneil (BMECTUMOCTh MO sI0JIOKaM, BUHOTpaAy U T. 1.). B XomonunpHUKax BMe-
ctumocThio 2000 T 1 Gosee s XxpaHeHUs PPYKTOB B PETyIMPyEeMOid Ta30BOM cpesie
otBoaaT 20...30 % oOuieit BMecTumocTu. He gomyckaeTcsi COBMECTHOE XpaHEHUE B
OJTHOM KaMepe XOJOIUIbHUKAa BUHOTPaa U PPYKTOB, a TAKXKE Pa3HBIX BUIOB PPYK-
TOB, 00JIAJAIONINX SPKO BBIpAXXEHHBIM apoMaToM. Bo (pykTroxpaHumuiiax BMeCTH-
MocThio 2000 T u Gosiee peaycMaTPUBAIOT 1IEX TOBAPHOW 00pabOTKH IJIOIIAIbIO

20.. .30 % momaau kamep, IAe COPTUPYIOT U YITAKOBBIBAIOT (PYKTHI, BUHO-
rpaj u arojabl. [Ipy oTCyTCTBUU TaKOTo MOMEIIEHUS B TIEPUOJ] OTTPY3KU HEOOXOUMO
BBIJICJINTH OJTHY U3 KaMep, B KOTOPOU MOJJIEPKUBAIOT Temmeparypy 2...6°C npu noj-
TrOTOBKE MapTUM MPOAYKTOB K OTIPABKE HAa PACHPENEIUTENIbHbIE XOJOIUIBHUKU U
10...20 °C npu oTrpy3ke B TOProByto ceTh. /[03peBaHnEe HEKOTOPHIX IJI0JA0B (TPYIIIH)
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1 OBOLIEH (TOMAaThl) MPOBOJAT B crnenuaibHoM nomMeriennu npu 18...20 °C B Teue-
Hue 3...7 nHeln.

Ha ocHOBaHMU TNPUHATON CXEMbI TEXHOJOTMYECKUX IPOLIECCOB OIPEACIISAIOT
BMECTHUMOCTb; OPUEHTUPOBOYHOE YHCIIO KaMep Pa3IMyHOr0 Ha3HAYEHUs; BUIbI, pa3-
MEIIEHUE TPY30B, UX TUIOTHOCTh, KOTOPas ONPEAEISIeTCS] HOPMOM 3arpy3KH €UHUIIBI
o6beMa ¢ yaerom Tapsl gy (T/m°) (Ipuit. 8).

[Tonb3ysice HOPMOH 3arpy3Ku, onpeessieM Ipy30BOi 00beM:

V.p.=Blgy (2.13)

OmnpenensieM rpy30BYyIO IUIOMIA/Ib:

Frp.=Vip/h,, (2.14)

rie h, - rpy3oBas BbICOTa, 1101 KOTOPOU MOHUMAIOT BBICOTY IITA0EISI, M.
OmnpenenseM CTPOUTENbHYIO IJIOIIAIb KaMep:

FCTP:FFp/BF (2-15)

KoadduimenT ncnonp3oBaHus IIIOMIAAM KaMephl g 3aBUCUT OT pa3MepoB IO-
MEMICHUS: 4YeM OO0JIbIIe MOMEIIEHNE, TEM OTHOCUTENIBHO JIyYIlle OHO MOKET OBITh 3a-
IPY>KEHO.

Inomazae nomerenns, M°Ko3(hdUIMEHT HCIOMB30BaHMs

TUIOIAAN KaMepbl,PBr

Jlo 1000,65

Ot 100 mo 400 0,7..0,75

Cspiize 400 0,8...0,85

[Tnomanp kaMepsbl Beeraa A0KHA OBITh KPAaTHOM EIOMY YHCTY CTPOUTEIBHBIX
MPSIMOYTOJIBHUKOB, 00pa30BaHHBIX CETKOW KOJIOHH:

N=Ferp /fip, (2.16)

r7e N — YKUCJIO CTPOUTENBHBIX NPSAMOYTOJIbHHUKOB; fy,— miomans oxHoro crpou-
TEJIBHOTO NPSIMOYTOJIbHUKA MPU MPUHATON CETKE KOJIOHH, M".

B kamMepax ¢ moABECHBIMH MYTAMH I'Py3 HAXOJUTCS B IMOABEUIEHHOM COCTOSHUU.
Taxoit coco6 pa3mernieHust MPOAYKTOB MPHUHAT B KaMepax 3aMOpa)KMBaHUs, OXJia-
KJICHUS U XPaHEHMsI OXJIAKIEHHOIO Msica B Tyllax, MOJyTyllax ¥ 4eTBepTuHax. Pas-
Mepbl TaKMX KaMep OIpPENEsAOT B 3aBUCHMOCTH OT BMECTHUMOCTH MOMEIIEHUs B U
HOPMBI Harpy3ku Ha 1 M JUIMHBI IOJIBECHOTO MyTH ) (T/M) WX HOPMBI HAarpy3KH, OT-
HECEHHOH K 1 M” CTPOMTENFHOM IUIONIAN JAaHHOTO TToMeteHus g (T/M”):

Fer=Blg: (2.17)

KpOMC OCHOBHBIX ITPOHU3BOACTBCHHBIX HOMGHIGHI/II\/’I B COCTaB€ XOJOAMJIbHUKA
MpeaAyCMaTpruBarOT Pa3jiIW4HbIC BCIIOMOI'aTCJIbHBLIC ITOMCIICHUA, HCO6XO,HI/IMBIC JJIIA
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BBINIOJTHEHUSI TEXHOJOTHUUECKUX omepanui (HaKOMUTEIbHBIE, Pa3rpy30YHbIE MTOME-
IICHUS MPH Kamepax TEeIUIOBOM 0OpabOTKHU MPOIYKTOB, DKCIECIUIINH, YITaKOBOYHEIE,
KOPHUJOPbI, BECTUOIOJIH, JIECTHUYHBIE KJICTKU, TU(PTOBBIC IIaXThl U T. 11.). [Ipu mpoge-
JIEHUU PacyEeTOB TUIOIA b, OTBOJAUMYIO JJIsI BCIIOMOTATEIbHBIX TTOMEIIEHUM, TPUHU-
MaroT paBHOH 20...40 % cymMMBI IUIOMIAIEN OXJIaK1a€MbIX TOMEIICHUH:

Feen=(0,2...0,4) Fcrp, (2.18)

rae Fpen - TUIOMIAMR BCIIOMOTATEILHBIX ITOMEIICHUN XOJIOMUIBHUKA, M > Fere —
CyMMapHas IJIOMaJb OXJIaXIaeMbIX TOMEIIEHUN XOJIOUIbHUKA (KaMepbl XpaHEHUS
¥ TEIUTOBOH 06PaGOTKHU MPOLYKTOB), M.

OO01mas miomanb (M2) BCEX MOMENIEHUN XOJOJUIbHHUKA (B KOHTYPE TEIJIOU30-
JISILIHN):

I:XOH= ZFXP+ZFT.O+ZFBCH! (219)

rne Y Fy - cymma miomaneit kamep XpaHeHHsT POAYKTOB (OXJIaXJICHHBIX, MO-
2. ~ vl
POKEHBIX, YHUBEPCAIBHBIX), M*; D Fr o - CyMMa IIOIIAJeH KaMep TeIioBoi 00paboT-
2
K{ TIPOJTYKTOB (MOPO3HIIBHBIX KaMep, OCTHIBOYHBIX, KAMEP JOMOPAKUBAHUS), M".

[lnomane  ciuyXkeOHBIX  MOMENEHWH  TpuHUMAT  paBHoW  5...10%
> FerpXONMOMMIBHUKA, a IUIOMAas KoMmmpeccopHoro 1exa coctaBiser 10...15%
Y Ferpxonoaunbauka. CinykeOHble TOMEIICHHUSI U KOMIIPECCOPHBINA 1IeX pacroJiara-
I0TCsI, KaK MPaBujIo, B 3IaHUH, IPUCTPAMBAEMOM K 3/IaHUIO XOJIOIUIbHUKA.

JIist mydied opraHu3aii U ObICTPOTO BBIMOJHEHHUS TPY30BbIX Omepalruii Heoo-
XOJUMYIO JUTMHY TU1aT(opM [ MpueMa NpOoAYKTOB U BbIJAYH UX U3 XOJIOAWIBLHUKA.

XKenesnomnopoxxHas rmatdopMa MOXKET OBITh COSMHEHA C aBTOMOOMIbHOM. BBICO-
Ta TUIaTGOPMBI HAJl YPOBHEM 3€MIIH JIOJDKHA COOTBETCTBOBAThH BBICOTE IMOJIA YKEJIC3HO-
JIOPOYKHOTO BaroHa WJIM Ky30Ba aBTOMAIIMHBI. ABTOMOOWIBLHYIO TUIATGOPMY TPHUIION-
HUMAIOT HaJl YPOBHEM 3eMJIM Ha BHICOTY 1,2 M. BbicoTa mona IByXOCHOTO KeJIe3HOI0-
POXKHOTO BaroHa coctarisieT 1,1m, yetbipexocHoro — 1,35 M, mmpuHoi 7,5 M.

ABTOMOOWIBHAS TUIaT()OpMa TOHKHA UMETh MUPUHY 7...9 M.

1.4 IlnanupoBKa oXJIaxKaaeMbIX MOMeIEHUH

JlaeTcsi omucaHue COBPEMEHHBIX MPUHIUIOB IIAHUPOBKHU JAHHOTO THIIA XOJIO-
JIbHUKA. ONMUCBIBAIOTCS TPEOOBAHUS, IPEIBSBISEMBbIE K TTAHUPOBKE XOJIOAMILHUKA.

[Ipn onucaHuu NMIAHUPOBKU XOJIOAWJIBHHMKA CIEAYET YKa3aTh, KaK pa3MEIlECHbI
KaMmepbl 1 00OCHOBATH MMOYEMY.

[InaHupoBKa MPOEKTUPYEMOTO MPEANPUATHS — OJUH M3 Y3JIOBBIX MOMEHTOB
poekTa. B CBA3M C 3TUM K IUIAHMPOBKAM MNPEIbSABISIOT HEKOTOPhIE OCHOBHBIE Tpe-
OoBaHUs:

1. TlnaHupoBKa IOJKHA COOTBETCTBOBATh NMPUHATON B MPOEKTE CXEME TEXHO-
JIOTUYECKOTO Ipolrecca.
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2. IlnanupoBka OJDKHA CIIOCOOCTBOBAaTh YMEHBUICHHIO MEPBOHAYAIBHBIX 3a-
TpaT Ha CTPOUTENBCTBO XOJIOAUIbHUKA.

3. IlnanupoBka n0mKHA 00ECTIEUUTD JICIIEBYIO U YIOOHYIO HKCILTYyaTalMIO XO-
JOAWIIbHUKA.

4. IlnaHupoBKa OJKHA YYUTHIBATh OCOOCHHOCTH TNMPUHATOM CHUCTEMBI OXJIa-
KICHUA.

5. IlnanupoBka JOJKHA OTBEYaTh TPEOOBAHUSAM MPABUI TEXHUKU O€30IaCHO-
CTH U MO’Kapo0e30IacHOCTH.

6. IlmanupoBka 10JKHA 0OECIEUUTh BO3MOKHOCTD PACIIUPEHUS IPEATPUSATHSI.

7. 3amura rpyHTa OT IPOMEP3AHUSL.

Pacnpeoenumenvrvie xon00unbHuky MPOESKTUPYIOT B OAHO- UM MHOTO3TaKHOM
BapuaHTe. XOJOAUIBHUKU BMECTUMOCTBIO 10 5000 T mpOEKTUPYIOT, KaK MPaBHIIO,
OJHOATaKHbIMHU, CBbIIIEe 5000 T — MPEeNMyIIECTBEHHO MHOTO3TAXKHBIMHU.

B KkpymHBIX OJHOATaXKHBIX paclpefeTUTENIbHBIX XOMOAuIbHIKaX (Ipui. 9) nms
yA00CTBa IPY30BBIX OMEPALMA JI€TAI0T HECKOJIBKO CKBO3HBIX I'PY30BBIX KOPHIOPOB,
U3 KOTOPBIX MPEAyCMaTpUBAIOT BXOJbl BO BCe KaMmephl XxpaHeHus. [InaTdopmsl pac-
MOJIATal0TCsl BJIOJIb JUIMHHBIX CTOPOH XOJIOJMJIbHUKA, COCTUHSIOTCS CKBO3HBIMU TPY-
30BBIMU KOPUJOPAMHU WM COEAMHUTENBHOU MaTdopmoii mupuHoit 3...6 M. [lupuny
KaMep clieyeT MPUHUMAaTh PaBHOM 6...24 M, a OTHOIIECHUE LIUPUHBI KAMEPHI K €€
JuiHe He Oonee 1:3.

Ha pacnpenenutenbHbIX XOJOAUIBHUKAX HEOOJBIION BMECTUMOCTH CKBO3HBIX
KOPHJIOPOB OOBIYHO HE JIENAI0T, a IU1aT(opMy pacrnoiararT ¢ OJHOW CTOPOHBI X0JIO-
nunbHuKa (pui. 10).

MHoro3taxHble XOMOAWIbHUKHU (mpuil. 11) mpOeKTHpYIOT ¢ OCHOBAaHUEM, BbI-
MOJIHEHHBIM B BHUJI€ TIPSIMOYTOJIbBHUKA CO CTOPOHAMM, KPAaTHBIMU 6 M (CETKa KOJIOHH
6X6 m). lllupuny 37aHUS XONOAMIPHUKA TPUHUMAIOT He Oosee 42 M.

XonoounvHuku MacoKomMOuUHamo8 B OJHOATAKHOM BapUaHTE paCIOIararoTcs
MEXIy MSICOKHPOBBIM M MsicoliepepabaTbiBalolMM Kopnycamu. Bee Tpu kopryca
00bEeIMHEHBI B OOIIMI CTPOUTEIBHBIM 00BEM M CBSI3aHBI MEXKY COOOM cHUCTEMaMu
MOJIBECHOT'O M HAIOJBHOTO TpaHcnopTa. [lmaHupoBKa 0JHO3TaKHOTO XOJIOUIbHUKA
TUTOBOTO MSICOKOMOMHATa MOIIHOCThIO 50 T B cMeHy npuBezeHa B npuil. 12. Xoo-
TUIHLHUK BBITIOTHEH U3 COOPHBIX JKEJIe300€TOHHBIX KOHCTPYKIIUN C CETKON KOJIOHH 6
x 12 M. BricoTy xosioamiibHbIX Kamep (6 M 10 HU3a 0aJI0K) MOJTHOCTHEO HCIOIB3YIOT
KaK B KaMepax XpaHEHUs, TaK U B KaMepaxX XOJOJIUIbHON 00pabOTKH C MOJABECHBIMU
MyTSIMHA Ha OTMETKE 3,35 M, HaJ KOTOPBIMHU Pa3MENIAOT MOJIBECHBIE BO3AYXO00XJIaau-
Tenu. Kamepbl XpaHeHHs] MOPOKEHOTO MsICa PACIIONOKEHBI OJIMKE K HKEIE3HOI0POK-
HOU TuIaT@opMe XOJIOAMIIBHHMKA, YTO OOEeCHeunBaeT KOPOTKHM MyTh JJISi MOTPY3KH
Msica B pedprkepaTopHbie Baronbl. Hannuue B X0NOJUIBHUKE LEHTPAIBHOTO KOPH-
JI0pa CO371aeT yI00HbIE YCIOBHS JIJIs1 TPAHCTIOPTUPOBKU OXJIAKIACHHBIX M MOPOXKEHBIX
MSICOMPOAYKTOB, KaK B KaMephl XpaHEHUs, TaK U B MiconepepadbaThIBAIOLINI KOPITYC.

[Ipu npoexkTupoBaHUM Kamep XOJOJIMUJIbHUKA 32 OCHOBY O€pyT cIocoObl OXJja-
XKICHUS U 3aMOPaXKMBAHUS MsCA: OJHO- U MHOTOCTaAHITHBIE.

B HacTosiee BpeMs mpeanouyTeHue OTAAI0T OJHOCTAAMMHON XOJIOAUIBLHOM 00-
paboTke.
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[Tpou3BOJCTBEHHBIE X0I00UTLHUKY NPEONPUSMUL MOJOYHOU NPOMbBIULIEHHOCTU
IpelyCMaTPUBAIOT MPU TOPOJCKUX MOJIOUHBIX 3aBOJlaXx M Maciocbipbazax. [Ipu npo-
€KTUPOBAHUU MOJIOUHBIN 3aBOJI M XOJOJIMIBHUK OJOKUPYIOT B OOIIEM 3/IJaHUU MPOU3-
BOJCTBEHHOI'O KOpITyCa, B KOTOPOM Pa3MELIAIOT WM K KOTOPOMY MPUCTPAUBAIOT Ma-
IIMHHOE OTAEJIEHUE XOJIOAWIbHON ycTaHoBKH (Tipui. 13).O0beMHO-TIIIaHUPOBOYHBIM
pEelIEHUuEM MTPOU3BOACTBEHHOTO KOPITyca TOPOJACKOrO0 MOJIOYHOIO 3aBOJA MpeaycMmar-
pHUBaeTCs KOMITIOHOBKA XOJIOJMIBHUKA C IIEHTPaAJIbHBIM KopuopoM. CeTka KOJIOHH 6 X
12 M, 6rarogapst ueMy Bce XOJIOAUIbHBIE KaMephbl HE UMEIOT BHYTPEHHHUX KOJIOHH. JTO
MOBBIMIAET HPEKTUBHOCT UCTIONH30BAHUS TUIONIAINA KaMepP U CO3/1aeT YA0O0CTBa IS
MEXaHHU3aIuu TPY30BbIX paboT. Bricota kamep 4,8—6 M 1o Hu3a Ganok. Bmons xomo-
JTVIIBHUKA PAcIojiaraeTcsi aBTOMOOMIIbHAS TIaTGopMa JIJIsl BbIIAYN Yepe3 IKCIETUITUIO
MPOJIYKIIMK Ha aBTOTPAHCIIOPT WJIM JIJIsl IPUEMKHU ChIPbSI.

XonoounbHuku pblOHOU NPOMBILULEHHOCMY CTPOSIT B PBIOHBIX MOPTaX U IPU PhI-
OomnepepabdarpiBaomUX OpeanpusaTusax (npui. 14).Ha xonoaunbHUKax peIOHBIX MOP-
TOB OOBIYHO HE 3aMOPAKUBAIOT PbIOY, @ B OCHOBHOM TOJBKO XPaHAT MOPOKEHYIO TS
obecrieyeHus: KpyrJIOrOAUYHOM 3arpy3Kd ChIpbeM pbI0000padaThIBAIOIIMX 3aBOOB.
[TosToMy Tipu UX MPOEKTUPOBAHUU KaMEphl 3aMOPAKUBAHUS HE MPEyCMaTPUBAIOT.
OOBEMHO-TIJITAHUPOBOYHBIE PEIICHUSI XOJOIUIBHUKOB PHIOHBIX MOPTOB MOIYUHSIOT
KOMIIOHOBKE phI0000padaThIBAIOIIUX 3aBOJIOB, KOTOPBIE U3-3a OIPAHUYEHHOCTH TEp-
PUTOPUU OPTOB MPOEKTUPYIOT OOBIYHO B MHOT'OTAKHBIX 3/IaHUSIX.

Dpykmosvle X0100UNbHUKYU TTPOSKTUPYIOT C YUETOM CIEAYIOMMX ycaoBui. Jlis
o0OecrieueHns COXPaHHOCTH TUIOJOOBOITHOM MPOAYKIIMH PACIIUPSETCS CETh XOJIO-
TUIBHUKOB U XPaHWIHUIL B MEPBYIO OYEPEIb B MECTax €€ BblpammBaHus. Hapsay c
OOBIYHBIMU XOJIOJIUILHBIMU KaMepamMu Ha (PYKTOBBIX XOJOJWIBHUKAX MpeaycMmart-
PHUBAIOT KaMephl JIJIsl XpaHEHUs MPOAYKIIMHU B perynupyemoit razoBoit cpeae (PI'C) —
1o 25 % o6mieit BMectumocTu. B kamepax oOecrieunBaeTcsi OXJIaKICHUE TUIOI0B U
OBOIIEH O TEMIIEPATYPHI XpaHEHHU 3a 24 4 IPpU Macce MOCTYIUIEHUS UX B CYTKH JI0
10 % BMecTHMOCTH XOJIOAWIbHUKA. B mipoliecce XpaHeHus MOIEPKUBAIOT TEMIIEpa-
Typy Bo3nyxa —1...+4 °C, NOBBIIIEHHYIO OTHOCUTEIbHYIO BIaXHOCTb 85-95 %. IIpu-
MEHSIOT JIBE CHCTEMBI XJIaJ0CHA0KEHHUSI KaMep: Ha XOJIOAMIBHIKAX BMECTUMOCTHIO
2000 T 1 OOdBLIE — HEHTPAIU30BAaHHAS C AMMUAYHOM XOJOJMJIBHON YCTAaHOBKOM H
KUIIEHUEM XJIaJareéHTa B HABECHBIX MPUOOpaxX OXJIAKJCHHUS; Ha XOJOJUIbHUKAX 10
2000 T—peueHTpanu3OBaHHAs C ABTOHOMHBIMH XOJOAWIHHBIMU MAaIlIMHAMU, COCTOSI-
MUMHU U3 (PPEOHOBBIX arperaToB U BO3yXOOXJAJAUTENEeH HEMOCPEACTBEHHOTO OXJla-
xaeHus. [11obl XpaHiaT B KOHTeMHepax (SUMYHBIX MOJAJ0HAX) BMECTUMOCTHIO 250
Kr. B Haieill ctpaHe mocTpoeH psjl 3l1aHuid kKapTodese- U OBOLIEXPAHUIIULL U3 JIeT-
KX Metamdeckux KoHcTpykuui JIMK (mpun. 15). 3manume nByxmnposeTHoe, ¢
BHYTPEHHHM CTAJIbHBIM OKPAIIEHHBIM KApPKAacOM, KOJIOHHBI KOTOPOTO BBITIOJHEHBI U3
HIMPOKOIIOJIOYHBIX IBYTaBPOB U OMUPAIOTCS HA MOHOJIMTHBIN KeJ1e300€TOHHBIN (DyH-
naMeHT. depMbl UMEIOT MPOJIET HA BCIO IIUPUHY KaMEP U U3TOTOBJIEHBI U3 AJIEMEH-
TOB KOpoOuaToro ceuenus. HapykHble CTeHbI BBIIIOJIHEHBI U3 TPEXCIOWHBIX MMaHeNeH
TUTIA «COHJIBUY» (BHEIIHHE CIIOM W3 OIMHKOBAHHOTO M OKPAIICHHOTO MPOQHUIUPO-
BAHHOTO CTaJbHOIO JIUCTA TOAMHOMN 0,5 MM, CpeTHUI TeTIOU30JISIIITUOHHBIN CIOW U3
3JIMBOYHOTO MIEHOOJINYPETAHA).
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1.5 Pacyer TOJIMHBI TEIVIOBOH H3O0JSLMH CTPOMTEJbHBIX KOHCTPYKUMUI
OXJIAKAaeMbIX MOMeEIeHNH

Pacuer u30isMK CBOAMTCS K ONPEACIICHUIO TOJIIUHBI TEIJIOU30JISIIUOHHOTO
CJI0Sl, COOTBETCTBYIOIIMI HOPMATUBHOMY 3HAYEHUIO KOd(UIMEHTa Terionepenrayn
orpaxaeHus. HopmatuBHOoe 3HaueHue KoI(p(UIIMEHTA BBHIOUPAIOT W3 NpWiI. 16
(Ta6.16.1) >TOT KO3 HUIMEHT 3aBUCUT OT 30HBI CTPOUTEIHCTBA XOJIOAUIBHIUKA U TEM-
nepaTtypsl Bo3ayxa B oxnaxaaemom nomMenieHuu (CH u I12.11.02.87 XonoaunbHUKN).

TourHA TEMIOU30JIAIIMOHHOTO COSI OTpaXkAeHuUs (M)

Su= Tons [LIK-(Lotu+ Tl Ai+Lay)], (2.20)

rie K - HopMaTUBHBIN KO PHUIIMEHT TeIUIonepeayd U30JSIMOHHON KOHCTPYK-
wun, Br/(M°K); a,— k09 (HUIHEHT TeIIonepeIadn OT BO3AyXa K HapY/KHOI [OBEPX-
HocTH orpaxneHus, Br/(M°K);a,- K03bOUIMEHT TelUIonepesady oOT BHyTPEHHEH 110-
BEPXHOCTH OTPAXICHIS K BO3AYXY Kamepsl B1/(M°K); di— TOJIIMHA OTIEIBHBIX CIIO-
€B OorpaxxaeHus (Kpome TEIUIOU30JISIIuu),M; 4 - KOIPGUIIMEHT TEIIONPOBOAHOCTH
U30JIAIIMOHHOTO U CTPOUTENIBHOTO MaTepuanoB, BT/mMK (mipui. 17).

KoaddumuenTsr Termonepenayn meperopopok, OTACISIONIMX KaMmepbl OT He-
OXJIQXK/TAEMBIX M HEOTAIUIMBACMBIX MOMEIICHUI (KOPUIOPOB, BeCTHOOIICH U TaMOy-
POB), B 3aBUCUMOCTH OT TEMIIEpATyphl BO3IyXa B KaMepe UMEIOT CIACAYIOINUE 3Have-
Hus (Tad. 2.1).

Tabmuna 2.1
HopmatuBHbie K03 GUITUEHTHI TETUIONEPEaaun MEPErOPOI0K, OTASISIONINX
KaMepbl OT HEOXJIAXKIAEMbIX U HEOTAIJIMBAEMbIX ITOMEIICHU, BT/(MZK)

Temmeparypa Bo31yxa

o -35 | -30 | -20 | -10 -2 0 12
B oXJakgaeMoM Iomemienuu, °C.

Koaddunment Tennonepenauu,
Br/(M**K) 0,19 0,20 | 0,23 | 0,28 | 0,39 | 0,42 | 0,53

Koadpdunuentsl Temionepesaun NEPEropoiok MEXIy KamMepaMHh U MEXIy-
ATAKHBIMH MEPEKPBHITUAMU MIPUHUMAIOT B 3aBUCUMOCTH OT XapakTepa pa3/esisieMbIX
nometieHuit (nmpui. 16Tadmn. 16.2).

KoaddunmenTs! Ternonepenaun 060rpeBaeMbIX MOJOB HA TPYHTE IPUHUMAIOT B
3aBHCHMOCTH OT TeMIIEpaTyphl BO3yXa B OXJIAXKAAEMOM NOMeLIeHUH (Taoit. 2.2).

Tabnuma 2.2
HopmatuBHbie K03 dUITMEHTHI TeIUIONEpe1adyu 000TPEBAEMBIX MOJIOB
na rpyure, Br/(M’K)

Temmneparypa Bosayxa o -1 -2 -10 |-20 |-30...-35
B oXJIaXKJaeMoM nomenennu, °C.

KoaddunuenT remnonepenayn,

Br/(M**K) 0,36 | 0,35 0,26 |0,18 0,15
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[TmuTounble U OJIOYHBIC M3OJAIMOHHBIE MAaTEPHUATIbI UMEIOT CTAaHIAPTHYIO TOJI-
IIMHY, TO3TOMY MOJIy4EHHOE PAacUE€TOM 3HAYEHHE TOJIIMHBI TEIUIOM30JALHOHHOTO
CJI0sI OKPYTJISIFOT J10 BEJIMYMHBI, KPATHOW CTaHIAPTHOM.

[ImuTHYIO M3OJALUI0O CIAEAYeT MOA0MpPaTh U3 HECKOJBKHUX CJIOEB Marepuaia
CTaHJAAPTHOM TOJIIHUHBI.

KoaddunmenTsl TemiooTaaun ¢ HapyKHOH U BHYTPEHHEH CTOPOH OrpakJICHHUI
MpUBEIEHBI B Ta0. 2.3.

Tabnuma 2.3
KoaddurmenTs! Temmootaaun ¢ Hapy>KHON M BHYTPEHHEW CTOPOH OTPaKICHHIMA
IToBEpXHOCTH OTPAKICHHUS aﬂ;af’ 1/(§H; 1 a,,
B1/(M°K) (m°K)/Bt
HapysxHast mOBEpXHOCTh CTEH U OecUepAaYHbIX MOKPBITUN 233 0,043
BHyTpeHHsA MOBEPXHOCTh CTEH OXJIAXKJaeMbIX MOMEIIEHUH (ecTe- 8.0 0.125
CTBEHHAs IIUPKYJSIUS BO3IyXa) ’ '
HOJBerHOCTBvHOJIa Oosee TErI0N KaMephl IPH PaCIIONOKEHUH 110 70 0143
HEW XOJOAHON KaMepbl ’ ’
IToBepXHOCTb MOTOJIKA XOJOJHON KaMephbl IPU PacIOIOKEHUH HAJl 6.0 0.167
Heill 0oJiee TemIoi KaMephbl ' '
IToBepXHOCTh MOTOJIKA, CTEH U I10JIa P YMEPEHHON LUPKYISALUN 90 0111
BO3]lyXa (XpaHEHUE OXJIAKICHHBIX IPY30B) ' '
IToBepXHOCTh MOTOJIKA, CTEH M MOJa NP UHTEHCUBHOM LUPKYIIS- 105 0.095
IIUH BO3yXa (KaMephl TEIIOBOH 00pabOTKU TPY30B) ' '

[Tpumepb! U30ISAIMOHHBIX KOHCTPYKITHIA IPUBECHBI B rprit. 18 (puc.18.1 — 18.4).
1.6 TensioBoii pacuer norpeduTeei X001

B nanHoM paszerne ykas3bIBaeTcs 1€b TEIUIOBOIO pacdeTa, MepeurncissioTCs BCe
TETJIOTIPUTOKH.

TermoBoii pacyeT oXJIaXAaeMbIX IOMEIIEHUH MPOBOIST JJISI ONPECICHUS CyM-
MBI BCEX KOJIMYECTB TEIJIOTHI, IMOCTYNAIONINX B 3TH MIOMEIIEHUS UM BO3HUKAIOIINX B
HUX OT KaKJI0TO M3 Pa3JIMYHBIX NCTOYHUKOB, OKa3bIBAIONINX BIUSHUC HA MOJACpIKa-
HUE 33JIaHHOTO TEMITEPaTypHOTO PEKUMaA B O0OBEKTE.

KoHeuHnast 1ie1p TEIIOBOTO pacuera — OmpenesieHue MPOU3BOJIUTEILHOCTH Ka-
MEpPHOTO 000PYI0OBaHUS, TOCTATOYHOM JJI OTBOJA BCEM TEIUIOTHI, MOCTYHAIOIEH B
00BEKT, U MOAJECPKAHUS B HEM 3aJIaHHBIX MapaMmeTpoB. Kpome Toro, pacder teruio-
MIPUTOKOB MMO3BOJIICT HAUTH HATPY3KHU HAa KOMIPECCOPHI, T. €. UX XOJIOJAOMPOU3BOIH-
TEJIBLHOCTh, a TAK)KE Harpy3KU Ha JAPYyroe 000py10BaHUE MAIIMHHOTO OTICIICHUS.

Jliist mogbopa KaMepHBIX MPUOOPOB OXJIAXKACHUS HEOOXOIUMO 3HATh TETUIOBHIE
Harpy3Ku B KaKJIOM OXJIKIa€MOM MTOMEIICHHH.

B ycranoBuBmIeMcs pekuMe pabOThI B OXJIaXJAaeMble MOMEICHUS OYyIyT ITo-
CTYIAaTh CIEAYIONINE TETUIONPUTOKH:

1) TemIonmpUTOK Yepe3 orpakJacHusi moMerieHuil Q; BhI3BaHHBIN NMPOHHKHO-
BEHUEM TEILJIOTHI U3-32 PA3HOCTU TEMIIEPATYp CHAPY U U BHYTPU OTPAKIACHUS;

2)  TEIUIONPHUTOK OT Irpy30B Q, IMPH UX XOJIOAHILHON 00paboTKe;
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3)  TeIUIONPHUTOK, BHOCUMBIM C HAPYKHBIM BO3yXoM Q3 IPH BEHTWIIAILINH T10-
MEIICHUH;

4)  SKCIUTyaTallMOHHBIC TETUIOMPUTOKU OT PA3JIMYHBIX HCTOUHUKOB Q4;

5)  TEIIONPHUTOKH OT «IBIXaHHSD MPOIYKTOB PACTUTEIILHOIO MPOUCXOMKICHUS Qs,

CyMMa Bcex TEIUIONPUTOKOB B JIaHHBIA MOMEHT OIpeessieT Harpy3Ky Ha XoJio-
TUIbHOE 000pYI0BaHUE.

Termonpurok yepe3 HapykHbIe orpakaeHust Q1(BT) onpenensior mo BEIPaAKEHUIO:

Q:1=Qir*+Qic, (2.21)

rae Q;7- TeMIONPUTOK Yepe3 OTpakIeHUs] KaMephbl U3-3a PA3HOCTH TeMIEepaTyp
y orpaxkaeHust kamepsl, BT;Q;c- TemIonpuTok yepes orpaxIeHus: KaMepsl n3-3a Jeu-
CTBHsI COJIHEUHOU pajguannu, Br.

Qrr=k*F(t,-t,) (2.22)
Q Ic:k*FAtc (2.23)

rne K - HopmaTtuBHBIN Kod(DdUIMEHT Teruionepeaadyu orpaxacHus (IelcTBU-
TenbHeI), Br/MK;F- miomans orpaxaeHus M" ; t,- temneparypa BoO31yxa ¢ Hapyx-
HOI ctopoHbl orpaxaenus °C.,t, - temneparypa Bo3nyxa B kamepe °C ; At; - nonod-
HUTEJIbHAS PA3HOCTh TEMIIEPATYP BO3HUKAIOLIAS M3-3a JICUCTBHS COJIHEYHOMN CUCTe-
mbI paguanuu °C (mpui. 19).

Ternonputok Q; onpenenstor Aig HauboJiee KapKOro Mecsa B TaHHOW MECT-
HocTH. [Ipu pacuere TemaonpuToka yepe3 BHYTPEHHHUE CTEHBbI MEXIYy KaMepamu 3a
TeMIiepaTypy ty IpUHUMAIOT TeMIlepaTypy BO3yXa B COCEHEN Kamepe.

PaccunThiBasi TEIIONPUTOK Yepe3 MEPEropoiKy, OTACNAIONIYI0 KaMepy OT He-
OXJIAXK/1aeMOT0 MOMEIEeHUs (KOPUI0pa), IPUHUMAIOT PACYETHYIO pa3HOCTh TeMIepa-
Typ, paBHyto 70% pacueTHON pa3HOCTH TEMIEPATYp MJisi HAPY>KHBIX CTEH, €CIU He-
OXJIaXKJJaeMO€ MOMEIIIEHUE UMEET BBIXOJl HApYyXKy, U paBHy10 60 % pacueTHOU pa3HO-
CTH TEMIIEpATyp, €CJIM HEOXJIAKJAEMOE MTOMEILIEHUE HE UMEET BBIX0/1a HApYKYy.

[Ipu pacuere TEMIONMPUTOKA YEpe3 MEPEKpPHITHE, OTACNAIONIEE OXJIAkKIAeMYIO
KaMepy OT HEeOXJIaXKAAeMOro MoJBajia, NPUHUMAIOT PAaCYETHYIO Pa3HOCTh TeMIlepa-
Typ, paBHyt0 50% pacdyeTHON Pa3HOCTH TEMIIepaTyp JJIsg HApYKHBIX CTEH, €CIIU TO/I-
BaJl HE UMeeT OKOH, U 60 %, eciu moBaJl ¢ OKHAMMU,

TeronpuTok yepe3 Moj, paclojOKEHHbIM Ha TPYHTE W HMMEIOIIMI 000rpes,
PaCCUUTHIBAIOT U3 YCJIOBHS, YTO CPEIHsSI TEMIIEpaTypa Bo3ayxa B maHmax 3 °C, a
CpenHsist TeMIieparypa ciosi ¢ snekrporarpearessivu 2 °C. JIst HEM30JIMPOBaHHBIX
1oJioB 06€3 000rpeBaTeNbHBIX YCTPOUCTB TemIonpuTok (BT).

an:(zkyan)(tH - tB)! (224)

rae Ky, — ycioBHbIH K03(Q(ULUEHT TemIonepeiaul COOTBETCTBYIOILEH 30HbI,
Brt/(M°K); F — moria s 30HsI 1oa, M} t, — pacueTHas TeMIepaTypa HapyKHOTO
BO31yxa, ‘C; t, — Temmeparypa Bo3ayxa B kamepe, °C.
[Tpu pacuere mos pa30MBarOT Ha 30HBI IMPUHOMN 2 M, HAUMHASL OT HAPY>KHBIX CTEH.
J1J1s1 KayKI0# 30HBI MPUHUMAIOT CBOM YCJIOBHBIN KO3 GHUIMEHT Terionepeaadn K:
> | 30Ha (MPHHOIL 2 M OT HapyKHBIX cTeH) — 0,47BT/M°K;
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> 1l 30Ha(0T 2 110 4 M OT Hapy)HEIX cTeH) — 0,23BT/M°K;
> 11l 30Ha (0T 4 10 6 M OT HapyxHbIX crer) — 0,12B1/M°K;
» |V 30Ha (ocTanpHas TUIOIAAb 110J1a) — O,O7BT/M2K.

[Ipu ynpollleHHbIX pacueTax MPUHUMAIOT, YTO YJIEIbHBIN TEIJIONPUTOK Yepes3 1
M IJIOMIAIM HEU3O0JUPOBAHHOIO Toyia g kamep ¢ t, = -2...0 °C, q¢ = 2,0...2,5
BT/MZ, a s kamep ¢ t, =0...4 °C, g — 1,0...1,5 B/,

TernIonpuToK OT COJIHEUHOW paJiiallii ONPEEIISIOT sl HAPYKHBIX OrPaXKACHUM,
KOTOPBIE TTOJIBEPTAIOTCS BO3ICHCTBUIO COTHEUHBIX JTydel. M30bITOUHYIO pa3HOCTh TEM-
niepatyp At;, XapakTepu3yrolyto 1eCTBUE COTHEUHOMN paiialluu, HaXOAsT 1o npui.19 .

JIyist TUTOCKOM KpOBIM M30BITOYHAS PAa3HOCTh TEMIIEPATYP 3aBUCHT TOJBKO OT
TOHA OKPACKH W HE 3aBUCUT OT OPUEHTAIIMU U reorpaduyeckoi mmpoTsl. J{s mioc-
KHX KpOBeJb 0€3 OKpacKu (TEeMHBIX ) M30BITOYHYIO PA3HOCTh TEMIIEPATyp MPUHUMAIOT
17,7 °C, ¢ okpackoii B cBetibie ToHa — 14,9 °C. [Ins maTpoBBIX KPOBEIb W30BITOU-
HYIO pa3HOCTh MPUHUMAIOT B 3aBUCUMOCTH OT TeorpauiyecKoil MUpOThL: sl FOAKHOM
3oubI 15 °C, cpenneii — 10, ceBeproii — 5 °C. IIpu pacueTe yuUTHIBAIOT TEILIOTY COJI-
HEYHOU pajualiiy, MPOHUKAIOUIYIO Yepe3 KPOBIIIO U HApYKHYIO CTEHY, Yepe3 KOTO-
pYyIO ITOCTynaeT HauOOIbIITUN TEIJIONPUTOK OT BO3CHCTBUS COTHEYHBIX JTyUeH.

[To kaxmon KaMepe BBIYUCIAIOT CYMMapHbIA TEIUIONPUTOK Yepe3 OTPAKIACHUS U
OTHOCSIT €ro K Harpy3ke Ha kamepHoe obopyaoBanue. [Ipu pacuere TemioBoil Harpys-
KM Ha KOMITPECCOP ATOT TEIUIONPHUTOK B 3aBUCUMOCTH OT THIIA M HA3HAYCHUS XOJIO-
JVIIBHUKA YYUTHIBAIOT MOJIHOCTHIO WM yacThuHO. [Ipu pacuere pacnpenenutenbHbIX
1 (DPYKTOBBIX XOJOAWILHUKOB TEIJIONPUTOK YYUTHIBAIOT MOJHOCTBIO: OTHOCAT €r0 K
Harpy3ke ¥ Ha KOMIIPEccop, U Ha KaMepHOoe o0opyaoBaHue. JIJisi XOIOAMIEHUKOB M-
CO- U PHIOOKOMOMHATOB TEIJIONPUTOK HA KoMIipeccop coctaisieT 80 % makcuMaib-
HOU BEJIMYMHBI JIJISl KAMEP XPaHEHUsS] MOPOKEHBIX MPOAYKTOB U 60 % 1151 kKamep xpa-
HEHUS OXJIAKJICHHBIX MPOIYKTOB, /I Kamep 3amopakuBanus — 100 %.

PexomeHryeTcst BBIIOTHATH pacueT B TabauaHoM hopme (Tadi. 2.4).

TaOmnuma 2.4
Pacuet TeruionpuToka Q; yepe3 orpaxkaeHusi KaMep X010 JUIbHUKA

Orpaxcienme | U | Pasmepsl, M | o EH, At=t,-t,,
ClL[B[H C °C

k, Bt/M’K | Ate°C [Qqr, BT|Qi¢,BT | Qy,Br

HC-C (mmat-
dhopma)

HC-B

HC-1O

BC-3

(kamepa 2)

BC-3:

TamMOyp

oI

[TOKPBITHE
NTOT'O

Tennonpumox om npooyKmos npu ux xoai00uivHou obpabomke (BT) 3aBUCUT OT
CYTOYHOTO TMOCTYIUICHHS MPOIYKTOB B Kamepy, BUAA MPOAYKTa, TEMIEpaTyphl Mpo-
AyKTa TP MOCTYIUICHHH B KaMEPy M BBIITYCKE U3 HEE, a TaKXKe OT MPOI0JDKUTEIILHO-
CTH XOJIOAUIBLHON 00pabOTKHU:
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Q2=Muer (inoer -issn)*10%(t*3600), (2.25)

e M, pem - CYTOYHOE MOCTYIUICHUE MPOAYKTOB B KaMepy (TOHH B CYTKH);l 0cm-
ylelbHasg SHTANbIMA MPOAYKTAa MOCTyHarowas B KaMepy npu ., KAK/KD) 14, -
ylielibHas SHTAJBINS NPOAYKTa BbITYCKAEMOIo U3 Kamephl npH t,,, KIK/Kr; T - mpo-
JOJKUTEIBHOCTD XOJIOAMIBHOW 00paOOTKHU MPOYKTa, Y.

[Ipu pacuere TemIonpuTOKa CyTOYHOE MOCTYIUICHUE MPOAYKTA JJIsl KaMep Xpa-
HEHHSI TPUHUMAIOT paBHBIM 6 % BMecTUMOCTU Kamepsl (> 200 1) unu 8 % BmecTu-
MocTH Kamepsl (< 200 T).

JUis Kamep WM YCTPONCTB OXJIAXKIEHUS U 3aMOPAXKUBAHUS MPOJYKTa CYyTOUHOE
MOCTYIUICHHE OIPEAESETCS MPOU3BOAUTEIBHOCTHIO B TOHHAX B CYTKHU. Y JIEIbHYIO
SHTAJIBIINIO MPOJYKTa B 3aBUCUMOCTH OT €ro BHJA U TeMIIepaTyphl OMpPEIESIOT 1O
npuiokeHuto 14. IIpoomKuTeIbHOCTh XOJI0IMIABHON 00pabOTKH sl Kamep XpaHe-
HUS TPUHUAMAIOT 24 9, Ui KaMep 3aMOPaXHBAHUS U OXJIAKIEHUS — B 3aBUCUMOCTH
OT MOIIIHOCTH MSICOKOMOHWHATA.

Jliiss GPYKTOBBIX U MEPEBATIOYHBIX PHIOHBIX XOJIOAUILHUKOB CYTOYHOE MOCTYII-
JIEHHE TPy3a B KAMEpbl XpaHEHUS TPUHUMAIOT paBHbIM 10 % BMECTUMOCTH Kamep.

Jlnst kamep TIOMOpa)XKMBaHUsI Ha PACHpPEICTUTENBHBIX XOJIOAUIBHUKAX CyTOYHOE
MOCTYIUIEHHE TMPOAYKTOB OMPEIENAETCS MPOM3BOJUTENBHOCTRIO Kamep, MpHYeM
Q20:=Q206- st KamMep oxJaXkieHus U 3aMOpPaKUBAHUS HA MPOU3BOJCTBEHHBIX XOJIO-
JIUJIBHUKAX CYTOYHOE IMOCTYIJICHHWE MPOAYKTOB B 3TH MOMEUICHUS MPHU OMPEACICHUH
TEIJIONPUTOKA HA KOMITPECCOP OMPENEIAETCS MOITHOCTBIO 11eXa yOOos CKOTa U pa3AeiKH
TyII, a TEIJIONPUTOK Ha KamepHoe o0opyaoBaHue yBenuunbaercs Ha 30 % mo cpaBHe-
HUIO C TEIUIONPUTOKOM Ha Komripeccop: Q.= 1,3Qy,. [Ipu 3amopakuBanum pazimd-
HBIX HITYYHBIX MTPOAYKTOB B MOPO3MIBHBIX amaparax HeMpepbIBHOTO IEHCTBUS

QZKM:Q206 =Mq (iHOCT _iBbIH)*103/3600)! (226)

rae M,— dacoBasi mpoW3BOAUTEIHFHOCTh MOPO3WIBHOTO ammapaTa Mo JaHHOMY
MPOJYKTY, KI/4.

PacueTHpIe mapaMeTpsl HEKOTOPHIX KaMep Ha paclpeleTUuTeIbHBIX U MPOU3BO/I-
CTBEHHBIX XOJIOAUILHUKAX MPUBEICHBI B TIPUIL. 6.

Macca Tapsl coctaBisier B cpenHem 10...15 % maccsl npoayKToB, a sl CTEK-
nassHHOM Tapbl —100 %. Maccy nepeBsHHBIX SIIMKOB JUIsl (PYKTOB MPUHUMAIOT PaB-
HoMt 20 % macchl (PYKTOB. Y AEIbHYIO TEINIOEMKOCTh Tapbl IPUHUMAIOT B 3aBUCHMO-
CTH OT €€ MaTepHaia: KapToH, JAepeBo — ¢., = 2,3 kJx/(xr*K), cramp — ¢,.= 0,5
kJx/(kr*K), crexino —c,= 0,8 xJ[x/(xr*K). TeronpuTok ot tapsl (BT) onpenensror
M0 BBIPAKEHUIO

Q2= M, (tuoer ~tayn)*10%(1*3600), (2.27)
rae M,,-CyTouHOoe MOCTyIUIEHHE Taphl, TPUHUMAEMOE MNPONOPLUOHATIBHO CY-

TOYHOMY TOCTYIUICHUIO MPOAYKTA, T B CYTKH; C,,—yJeNbHAs TETNIOEMKOCTh MaTepHra-
na tapbl, KJDK/(Kr*K); toemtenn — TEMIIEpaTYpa Taphl (IPUHUMACTCS IO MPOAYKTY),
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MOCTYTAK0 - MEH W BhIMycKaeMoro u3 kamepsl, °C; 7 — MpOAOIKUTEIBHOCTh XO0JIO-
TUILHON 00pabOTKM (MMPUHUMAETCS 110 TPOAYKTY), Y.

OOt TEMIONPUTOK OT YIAaKOBAHHBIX MPOAYKTOB MPHU WX XOJOIUIBHON 00pa-
00TKe COCTaBIIsIET

Q2= Qapt Qa1 (2.28)

Tabmuma 2.5
Pacuer TeruionpuToka OT MPOYKTOB MPH MX XOJIOAUIEHOM 00paboTke Q,

VY nenbpHas YHTAILINUA

Muer, T npoyKTa, KJK/Kr Al,
B CYTKHU kJx/kr
MOCTYIHUBIIETO | BBIMTYCKAEMOTO

Kamepa t;,°C

Taomnuma 2.6
CrojiHas TabaMIa TEMJIOMPUTOKOB OT MPOIYKTOB MPU UX XOJOAMIBHON 00paboTKe
(11 KaXK1011 KaMmephl).

M T
et m,BT BT BT
Kamepa B CyTKH Q2mp Q2 Q2
KM 00 KM 00 KM 00 KM 00

Tennonpumox npu eenmuaayuu oxaaxcoaemuvix nomewjenuti Q3(Bt) yuntsiBator
TOJIBKO JJI KaMep XPaHCHUS HEKOTOPBIX OXJIAXKICHHBIX IMPOIYKTOB (SUIIO, CHIP,
(GPYKTHI, OBOIIU U T. T.) U JJISI IPOU3BOACTBEHHBIX TTOMEIICHHM, T/I€ TIOCTOSIHHO pa-
00TaroT MU (PKCIEIUIINN, YITAKOBOYHBIE OTAEICHUS, TTOMEIICHHS C MOPO3UIIbHBI-
MU annapaTramu 1 T.1.).

JIi1st Kamep XpaHEHUS TIPOTYKTOB

Q5=V.apy(iy -i,)*10%(24*3600), (2.29)

rae V,—00beM BEHTHIMPYEMOH KaMepsl, M, d —KpaTHOCTh BO3IyXOOOMEHa B
cytku, l/cyt (a = 3..5 1/cyr ans xkamep xpanenus; a = 10...12 l/cyt nns kamep
IPeIBAPUTEILHOr0 OXJIAXK/ICHUS BPYKTOB); P, — INIOTHOCT BO3AyXa B KAMEPE, KI/M",
I,Ml, — yIeIbHBbIC DHTAJBIIMA HAPYKHOTO BO37yXa M Bo3ayxa B kamepe (kIk/kr);
OIIPENIEIISIFOTCS TI0 TEMIIEPAType U BIAXKHOCTH BO3/yXa MO auarpamme d—iis Biax-
HOTO BO3yXa.

J{nst oxnaxaaeMbIX MPOW3BOJICTBEHHBIX OMENIEHUMN

Q5=20np,(i,, -i,)*10%3600, (2.30)
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3
rae 20 — HopMa oYM BO3AyXa B 4ac Ha OJHOTO pabOTAIOIIEro YenoBeKa, M /4
Ha 1 yenoBeka; 7 — YMCI0 PabOTAOLIMX JIFOJEH, YETOBEK.

TennonpuTok OT HAapyKHOTO BO3AyXa MPU BEHTWISILUH OXJIAXIAEMBIX IOME-
IIEHUI OTHOCAT U Ha KOMIIPECCOP, U Ha KaMEPHOE 000PY/I0BaHKE MTOPOBHY.

Ixenpyamayuonnvle menionpumoxuQ, (BT) BO3HUKAIOT BCJIEACTBUE OCBEIIE-
HUSL KaMep, HaXOXKJICHUsI B HUX JIIOZCH, pabOThl 3JEKTPOOOOPYAOBAHMS U OTKPhIBA-
HUsl ABepeu. TerutonpuToK ONpeaessatoT sl KaKI0M KaMepbl OT UMEIOIIUXCS UCTOY-
HUKOB TEIUTIOBBIICJIEHUN OTEIIBHO.

Tennonputok oT ocBenieHus (BT):

rie A — yIeIbHBIH TETUIONPUTOK OT OCBEIICHMS B CIMHUIY BPEMEHHU, OTHECCH-
Held K 1 M IUIOIIAH I10JIa, B1/Mm? (A-23 B1/Mm? JUIs Kamep xpaHeHus; A — 4,5
Br/M® s KaMep TEIUIOBOM 00pabOTKH, AKCIICIUIINN, 3arpy30YHO-Pa3rpy30YHBIX,
IIPOU3BOJICTBEHHBIX TTOMEIICHUH U T. 11.); F—Tutomans kaMmepsl, M.

Tennonputok ot npeObiBanus nrojei (BT):
g, =350*n, (2.32)

riae 350 — TemIoBbIAeNIEHnEe OJTHOTO paboTarolero yenoBeka, Bt Ha 1 yenoseka;
1 — YUCI0 pabOTarOMIKX B TOMEIICHUH JIIOACH, YeTOBEK.

CunTaercs, 4To B KaMepax miomassio o 200 M° paGoTaroT ABOe- TPOe JTHOACH,
a B KaMepax IUIomapio oomee 200 M° — TpH-deTIpe denoBeka. Yncio Joaei, pabo-
TAIONINX B MPOW3BOJCTBEHHBIX OXJAXKIAEMBIX IMOMEIICHUAX, TPUHUMAIOT TIO IITaT-
HOMY paciucaHHIo.

TenmonpuTok oT paboThI AIeKTpoodopyoBanus (BT):

Q3=1032N3n71, (233)

rae 2Ny - cymMMapHas MOMIHOCTb 3JIEKTPOJBHTATENed 00OPYNOBAHUSA, HAXO-
ndiierocs B nomenienun, KBt. n - KIIJI anextpoasurarenei.

Mo1HOCTb 37eKTpoABUTaTeNe IPUHUMAIOT B 3aBUCUMOCTH OT Ha3HAYEHMsI Ka-
MEPBI U TUIA IPUOOPOB oXJIaxaeHus. OHa CKIaIbIBAETCSI U3 MOLIHOCTH 3JIEKTPOABH-
rarejgeii BEHTUISTOPOB BO3AYXOOXJAAUTENEH W MOIIHOCTH AJIEKTPOABUraTeen
[OIbEMHO-TPAHCIIOPTHBIX CPEJICTB.

Jl7is IpeiBapuTENbHBIX PACUYETOB yCIbHBIA TEIUIONPUTOK OT DJEKTPOBUTATE-
Jieil BeHTUIISITOPOB BO3AYX0OXJIaJAUTEICH OPUEHTHPOBOYHO MOKHO MPUHSTH:

> 10...15 Br/M— Kamepa XpaHEHHs OXJIaKICHHOTO H MOPOKEHOTO IPY30B
(xamepbl 000pYyTOBaHBI BO3TYXOO0XJIATUTEIISIMU );

> 100 B1/M°— kamepa OXJTax/ICHHS MSACa;

» 150...200 — kamepa 3aMOpaXMBaHUS MsiCa.

Toraa temonpurok s (BT) onpenensiercs mo gpopmyre
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43 CF+ N,,, (2.34)

rae C—yJIenbHbIA TEIVIONPUTOK OT JIEKTPOJIBUTATENEH BEHTUISTOPOB BO3AYXO-
oxmajureneii, Br/m’; F-roomanp KaMepBbI, M, N,,-MOIIHOCTh AIEKTPOABUTATENEN
OIbEMHO-TPAHCTIOPTHBIX CcpenctB, kBT, (3,5...4,0 kBT); yuutbiBaeTcs TONBKO AJiA
KaMmep XpaHEeHHs Tpy3a B ITa0eIsx.

TenmonpuTok IpU OTKPBIBAHUHU JIBEPEH B oxJaxaaeMble momenieHus (BT):

q.= BF, (2.35)

rae B- yaenbHbIA TEIUIONPUTOK U3 COCEIHUX MOMEIICHUN Yepe3 OTKPBITUE JIBE-
peii, oTHecEHHBIH K 1M muoutann kamepsl Br/mM® (ompenensercs mo mpuit. 20 Ta6.
20.1); F- mutommaae xamMepsl M-,

[Tpu onpenenennn Terionpuroka Q4. Ha KaMEpHOE 000PYTIOBAaHUE YUUTHIBACTCSI
MOJIHOCTBIO BennunHa Q4= Q1+ (2+(3+(s,a TEIWIONPUTOK Q4HA KOMITPECCOP YMEHB-
maercs Ha 25...50 %, eciu 4yuciio kamep OAHOro TeMIIepaTypHOro pekuMa 0osiee Tpex,
Qv = (0,5...0,75)Q 406, ¥ €CIIH YHCIIO KAMEP J0 TPEX, TO TEIIONPUTOK Q40 = Qo6

TaOmuma 2.7
Pacuér sxcrryaraiiuoHHbIX TeIONPUTOKOBQ 4, (BT)

tB! F! Aa n! ZNQJ'I; Ba qla q21 q31 q41 Q4’BT
°C | M* Br/Miuen| xBr |Br/™M?| Br | Br | Br Bt

Kamepa
KM | 00

Tennonpumox, @vioensemvlil ppyxmamu u ogowjamu npu «ovixanuuy, (Bt):

Q5= B(Oaqu00T+ 0,9qxp), (236)

riae B- BMECTUMOCTb KaMEPBb, T; Uuoem, Oxp = TEIUIOBBLIEIEHNE TUIOJJOB IPU TEM-
neparypax nocTymieHus u xpanenuu B1/t, (mpui. 20, Tabmn. 20.2).

Temneparypa nocryrmieHuss npuMmuHaeTcs paBHo 20°C 111 HEOXJIaXAAEMOro
Tpancnopta u 8°C 1151 peppukepaTopoB.

Pacuer Bcex TEMIOMPUTOKOB CBOAAT B TaOMIIbI (CM. Ta0.2.4-2.9).

Tao0muna 2.8
CBojiHas TabaMIIA TSIUIONPUTOKOB B KAMEPHI XOJIOIMILHUKA
Q2,
o Q1, Qs, | Qa, Qs, 2.Q, Bt
Kamepa t.°C Br Br Br | Br Br
KM 00 KM 00
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B pesynbrare TEmioBOro pacuera MOMydarOT IS KKIO0M KaMmepbl 3HAYCHHE
TeronpuToka Q,g, MpeCTaBIsAIONIee COOON TEIUIOBYIO HArpy3Ky Ha OaTapeu WjIu Ha
BO3AyxooxJaauTeau. Ha ocHOBaHUU 3TOW BEIMYMHBI OMPEACNISIOT IUIONIAAh TETIO-
0OMEHHOM MOBEPXHOCTHU MPUOOPOB OXJIAKIACHHUS, HEOOXOAUMYIO JIJIS MOJJCP KaHUs B
Kamepe 3aJIaHHOT0 TeMIIepaTypHOro peKuMa.

TermonpuTokn Ha KOMIPECCOpP WM TPYNIy KOMIIPECCOPOB CYMMHUPYIOT IO
rpynnaM OXJKIAEMbIX TOMEIICHUH C OJIM3KMUMH TEMIEPATYPHBIMH PEKUMaAMH
(0IMHAKOBOW TEMIEPATYPOIl KUIIEHUS XJIaIareHTa).

Tabmuna 2.9
Pacrnipeniesienne TerioBoi Harpy3Ku 10 TeMreparypam KUIeHUs
t, ty-ty, | to-to, to, 2QokMm, Br 2.Q006., Bt

Kamepa

OC OC OC OC [ 0 0 0 0 0
tol; C t02, C t03; C tol; C t02; C t03; C

X0JIOAOTIPON3BOIUTEIIEHOCTE KoMIipeccopoB (BT) Ha Kaxkayro Temreparypy
KUIICHUSI ¢ YYETOM TOTEph XO0JIoZa B TpyOompoBogax u Koddduimerta padbodero
BPEMECHH COCTABJISICT:

QOKM: pZQKM/b ) (237)

rae p - KoO3QOUIUEHT MOTePh, A PACCOIBHON CHCTEMbI OXJIAXICHUS, TPUHU-
MaeMbIil B 3aBUCHMOCTH OT TEMIIEPATyphl KuneHus xmamarenra:-10...12 °C — 1,05; -
30°C -1,07; -40...-45°C - 1,10

Jl1st paccolibHOM cucTeMbl oxnaxaenus p=1,12... 1,15

2.Qowy- CYMMapHasi TEIIoBasi Harpy3ka Ha KOMIPECCOp MpH JaHHOW TeMmIepa-
Type kunenus; b - koadduiment padbodero Bpemenn kommpeccopa b=0,75... 0,92
JUTSI LIGHTPAJIM30BAaHHON CUCTEMOM OXJIXKIEHUSI.

1.7 Bpi0op pacueTHOro pado4ero pexuma

OnTUMalbHBIM PeXUM pabOThl XOJOUIBHON YCTAHOBKHU JTOCTUTAETCSl YCTAHOB-
JIEHWEM M NOAJEP)KAHUEM ONTUMAJIBHBIX IEPENAL0B TEMIIEPATYP MEXIAY CpelamMu B
TeII000MEHHBIX ammapaTax, ONTUMAJIBHOTO MEepErpeBa Ha BCACHIBAIOIICH CTOPOHE U
ONPENEIICHHON TeMIIepaTyphbl Ha HArHETATEJIbHOW CTOPOHE KOMIIpECCopa.

Temneparypa KOHACHCAUNA XOJOWIBHOTO areHTa ONPEIENSIETCS PACUECTHBIM ITy-
TEM B 3aBUICUMOCTH OT THIIa BELIOPAHHOTO KOHAEHCATOPA U CUCTEMBI €r0 OXJIAXKICHUSI.

Temmneparypy KUIIEHHs XJIaJareHTa IPUHUMAIOT B 3aBUCHUMOCTH OT TEMIIEpATy-
pBI BO31IyXa B OXJIaKgaeMoM 00bekTe. [Ipu HemocpeacTBEeHHOM OXJIaXACHUH TeMIIe-
patypa kuneHust o0bidHo Ha 7 — 10° C HIbKe TeMIiepaTypbl BO3yXa B Kamepe;

to =t, — (7+10) °C (2.38)
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TeMmneparypa KOHJEHCAIIMM B KOHJIEHCATOPAX, OXJIAXKJAEMbIX BOJOU, 3aBUCHUT
OT TEMIIepaTyphbl U KOJIMYECTBA MTOAABAEMOI BOJIBI.

OnTHUMaIbHON MOKHO CUMTATh TEMITEpATypy KOHIEHcauu, Kotopas Ha 3 — 5°C
BBIIIIE TEMIIEPATYPhI BOJIbI, OTXOSIIEH ¢ KOHAEHCATOpa,

te =ty + (3+5)°C (2.39)

Jns maruH, paboTarouMx na XJaJoHaX, CPEeJHUE Pa3HOCTU TEMIIEPATyp MEXKITY
XJIaJIaT€HTOM U BOJIOM MPUMEPHO BJIBOE OOJIbIIIE, YeM JJISl MallllH, pad0Tal0T aMMHaKe.
HarpeB Bonbl Ha koHAeHcaTopax (0T 2 10 6°C) 3aBUCHT OT THIIA KOHJIEHCATOPA.

tBﬂz :tB,E[I + (2+6)0C (240)

J1J1st KOHIEHCATOPOB BO3AYILIHOTO OXJIAXKICHUS CPEHIO0 Pa3HOCTh TEMIT MEXKTY
KOHJIEHCHPYIOIIUMCS XJIaJarecHToM 1 Bo3ayxom mnpuaumarot 8—10°C. Harpe Bo3y-
Xa B KOHJEHCATOpax KPYIMHbIX YCTAHOBOK, pabOTAIOIIMX HA aMMHUAaKe, IPUHUMAIOT 6—
9°C, a 11 MaJIbIX YCTAaHOBOK, paboTaronux Ha xJjagoHax, 3—4°C.

JIJist MCKITIOYEHUsT BIAXKHOTO XOJa KOMITpeccopa nap mnepeji KOMIPECCopoM Tie-
perpeBaetcs. Jyis mamuH, paboTaromux Ha aMMUaKke, 0€30MacHOCTh padOThl odecrie-
YUBAETCS NPU neperpese napa Ha 5—15°C.

t,e =to + (5+15)°C (2.41)

B mammnax, paboratonmx Ha (peoHe 134a meperpeB mapa Ha BCAachIBaHUU
30°C. lna mammH, padotaromnux Ha R22 - 20°C.

B cxemax ¢ mpoMeXyTOYHBIM TEIJIOHOCUTEJIEM TEMIEpaTypy KHUIICHUS XJIajaa-
reHTa NPUHUMAIOT Ha 5—0 HUKE TeMIlepaTypbl TEIJIOHOCUTENS, KOTOPYIO B CBOIO
ouepean npuHUMaroT Ha 8—10°C Hu TeMIiepaTypbl BO3/lyXa B KaMepe.

Temneparypa HarHeTanusi OyAeT paBHa:

t, = 2,4(to +t.), (2.42)

JUISL TIOPIIHEBBIX Komipeccopos t,< 150 - 160°C; mns BuHTOBBIXt, < 95 -
100°C.

Ilo HalineHHOW TEMIIEpaType KOHACHCALMH U 3aJaHHBIX TEMIIEpaTypax KUIICHUS
HAXOJUTCSI OTHOILLIEHUE AABJICHUHN Py/P,o, BETUUMHA KOTOPOTO OMpEAEIsieT BEIOOP XO-
JOIUIbHBIX MAIMH: OJTHOCTYIIEHYATOTO CKATUA, IPH  P/Po< 9 U ABYXCTYIIEHYATO-
ro CKaTwsl, IPH P/Po> 9.Crieyer uMeTh BBUY, YTO JIJISI aMMHUAYHBIX XOJIOAMIIBHBIX
MaiivH npu Temreparypax kumenust o — 30°C u HUKe U TeMIieparypax KOHICHCa-
mun 30-35°C mpuHUMaeTCs JABYXCTYIEHYATOE CHKATHE; JUIS XOJOAMIBHBIX MAIIHH,
paboTaromux Ha R22, MpUMEHHUTH OJTHOCTYIIEHUATOE CKATHUE TOJIBKO MPH P/Po <11.

Crnenyetr uMeTh BBUIY, UTO IMPHU pacyeTe TeMmIepaTypbl KOHAEHCAIlMd HEeoOXo-
JUMO BBIOMpATh TEeMIEpAaTypHbIE MEpenabl TAKUM 00pa3oM, 4TOObl KOHEUYHOE 3Ha-
YeHHe TEMIIEPATYPhI KOHAEHCALIMU COOTBETCTBOBAIO BearunHaMm 25,30,35°C.
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1.8 Bo10op cxeMbl X0J10AMIbHON YCTAHOBKHU

3/1ech HEOOXOUMO: 1aTh KPAaTKOE€ TEXHUYECKOE 00OCHOBaHHE BHIOpAaHHOU cxe-
MBI U IPUMEHSAEMOI0 XOJIOAWJIBHOTO areHTa; yka3atb TpeOOBaHUs, PEAbSIBISIEMbIC
K cxemaMm. OTMETUTh MPEUMYIIECTBA U HEIOCTATKUA B CPABHEHUHU C BO3MOKHBIMU Ba-
pUAHTaMHU CXEM, C TOYKHM 3pEHHUS MOJIep>KaHUs TeMIEepaTypHO-BIAKHOCTHOTO pe-
KUMa B Kamepax XOJIOJWIbHUKA; PEeTyJUPOBAHUS IMOJAaYM XOJIOJAUIBLHOTO areHTa B
OXJIaXKJAroIINe MPUOOPHI, YCIOBUN XpaHEHUsI TPOAYKTOB U COXPAHEHUS UX KauecTBa,
a TaK)Ke SKOHOMUHU SHEPTEeTHUECKUX PECYPCOB, ChIPbsl, MAaTEPHAJIOB.

Cxema X0JIOIUIILHONW YCTAaHOBKU — 3TO YNPOILIEHHOE M300pa)KeHUe MaIlUH, all-
napaToB, IPyroro o00pya0BaHus, TPYOOPOBOAOB, apMaTyphl U PA3IUYHBIX MPUOO-
POB, Jaroliee NpeAcTaBlieHrne 00 X MOJKIOYEHUH, B3aUMHOM PacloJI0KEHUH, YCIIO-
BUSIX DKCILTyaTaIuu.

K cxeMaM X0JI0AMIIBHBIX YCTAaHOBOK MPEABABIISIIOT CIEyIOLMe TpeOOBaHUS:

»  obecrieunBaTh MOJIEPKAHNE 33TAHHOTO PEKUMA B OXJTAKIAEMBIX OOBEKTaX;

»  OBITh TMOKOHM MpHU AKCILTyaTaIlH, JOMYCKaTh BO3MOKHOCTh HEOOXOIMMBIX
MEPEKITIOYEHUN XOJOJUIBHOTO 000PYIOBaHHUSA, MO3BOJISIIOIIMX H3MEHSTh YCIOBUS
ero pabotsl, o0ecrieunBaTh 3aMEHY OTJICJIBHOTO 00OpYJ0BaHMS B CIIyyae HEMoJaajoK
WJIM PEMOHTA;

»  OBITh 1O BO3MOXXHOCTH TPOCTOH W HE TpeOyromIeld OONbIINX 3aTpaT MpH
MOHTaK€ M IKCIUTyaTalluu;

»  OBITh HAIJBITHOM U yI00HOH TIpH 00CTYKUBaHUY;

» o0ecneunBaTh 0E30MACHOCTH OOCITY)KHBAIOIIETO TIEPCOHANIA W JOJTOBEY-
HOCTb JKCIUTyaTalluy XOJIOAUIBHOTO 000PY/I0BaHMUS;

»  J1aBaTh BO3MOXKHOCTh aBTOMAaTH3aIlMU OTICIBHBIX Y3JIOB WM BCEU ycCTa-
HOBKH B II€JIOM.

CxeMbl XOJIOAWIBbHBIX YCTAHOBOK MOTYT OBITh YCIIOBHO PAa3/IEi€Hbl Ha COCTABIIS-
IOIIHE Y3JIOBBIE CXEMBI CO CBOMMH CHEIU(UIECKUMHI OCOOCHHOCTSIMH (HApUMep, KOM-
IIPECCOPHOTO arperaTa, KOHJIEHCATOPHOM IPYIIIbL, UCIAPUTEILHOM CUCTEMBI U JIP. ).

Bce cxeMbl XOJ0IMIIBHBIX YCTAHOBOK BBINONHSIOT B cooTBeTcTBUM ¢ ['OCTamu
Ha HM300paKEHUs PA3IMYHOTO OOOPYAOBAHMUA W TUAPABINYECKUX TPYOOIPOBOIOB.
(cMm. ipui.4).

Jns pacnpenenuTenbHbIX U MPOU3BOJCTBEHHBIX XOJIOAWIBHUKOB MICOKOMOM-
HATOB, PHIOHBIX XOJOJUIBHUKOB, XOJOJAUILHUKOB /71 (DPYKTOB M OBOIIEH B OCHOB-
HOM IMIPUMEHSIOT CXeMY HEMOCPEICTBEHHOIO OXJIAKECHUS [IEHTPATM30BAHHOTO U Jie-
HEHTPAIU30BAaHHOTO THUMA. [ TPOU3BOACTBEHHBIX XOJOIUIBHHUKOB MOJIOUHBIX
KOMOMHATOB MPUMEHSIOT CMEIIAHHYIO CXeMy (HEMOCPEICTBEHHOT0 OXJIAXKICHUS U C
MPOMEKYTOUHBIM TEIUIOHOCUTENIEM ), CM. TIPHIIOKEHUE 42.

1.9 TenuioBoli pacyeT U MOAOOP KOMIIPECCOPOB
Pacuer npousBoauTens Ha KAKIYI0 TEMIEPATypy KUIICHNUS.

[Tpu pacuere KOMIpPeccOpOB HU300pa)KaeTCsl LUUKI OJAHOCTYNEHYATOM WM 2-X
CTYIEHYaTON XOJOAWIBHON MalliHbI B quarpamme I — lqp, onpenenstorcs napamer-
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pPBI TOYEK, HEOOXOIUMBIX ISl pacyeTa, Mo JuarpaMmaM M TaOauIam s XOJI0Ib-
HbIx areHToB. (I[Tpumoxenue 21-25)
[TocTpoeHue LukKiIa v ONpeesieHre NapaMeTpoOB TOUEK aMMUAYHBIX KOMIIPECCO-
POB OJHOCTYIIEHYATOrO CHKaTus (CM. TIpuII. 24).
Bce 3Hauenus napametpoB 3aHOoCUM B Ta0uity 2.10
Tabmuua 2.10
Tabnuira mapaMeTpoB TOYCK OJTHOCTYIICHYATOTO ITUKJIA

S X,

0 3 i ’
Touka | t,°C p ,Mlla v, MY/kr | D/ (xJx/xr*K) | Kr/kr

[TocTpoeHue LuKiIa U ONpeesieHre NapaMeTPOB TOUEK aMMUAYHBIX KOMIIPECCO-
POB IBYXCTYNEHYATOTO CXKATUS (CM. MPUIL.25).
Bce 3Hauenus napameTpoB 3aHOCUM B Ta0iuiry 2.11
Ta6nuna 2.11

Tabnuiia mapaMeTpoB TOYEK ABYXCTYNEHYATOrO UK

X,

o 3 H
Touka t,°C p , Mlla V, M /KT I, kJ[K/KT KT/xT

[Ipu pacuere komIpeccopoB, paboTarommx Ha (peoHe, Temmeparypa mnepe-
OXJIQXKJICHUSI XOJIOAWIBHOTO areHTa HAaxOJUTCA M3 TEIUIOBOro OallaHca pereHepa-

TUBHOTO TEIJIOOOMEHHHUKA (HpI/IJI.26).Zi]" = i3'i3',0TKyI[ai3' =03+ 1,-I

[To nmpunoxenusim 21-23onpenensemM TeMeparypy.
Jliis moabopa KOMIIPECCOPOB HYKHO HAWTH TEOPETUUYECKYI0 OOBEMHYIO MOady
V1 1 momHoCTh aBurateits N .
1.  VYnenpHas maccoBasi X0J0JOMPOU3BOIUTEIBHOCTD XJIa1areHTa’

o=11- 14 (2.43)
2. JleficTBUTENbHAS Macca BCAChIBAEMOTO Mapa:

m, =Qo/0o (2.44)
3. JleticTBuTenpHas oObEMHAS Mogava:

V, =m,vy (2.45)

4. VuaukaTOpHbBIA KOY(POUITMEHT MTOAaYH:

_Po— APBc Pk+APH Po—APBc
= cf - )

7\’.
! Po Po Po

(2.46)
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5. KoadpdunueHnt HeBUAUMBIX MOTEPH AJIS MPSIMOTOUYHBIX KOMIIPECCOPOB:

Aw =To/ Ty (2.47)
JUTSI HEIPSAMOTOYHBIX KOMIIPECCOPOB:

Aw =To/(T+26) (2.48)

6. Koaddunuent nogaun kommnpeccopa:
A= Ak (2.49)

7. Teopernueckas o0bEMHAs Nepeaya:
V.=V /A (2.50)

8. VYaenbHas 00beMHas XOJI00IPOU3BOIUTEILHOCTh B paO0OUYNX YCIOBUSIX:
Gv= Qo/Vy' (2.51)

9. VaenbHas o0beMHAas XOJIOAOMPOU3BOIUTEILHOCTH B HOMUHAIBHBIX yCIIO-
BUSIX:

Ove= Qou/Vim (2.52)

10.Koaddurment nogayu komnpeccopa B HOMUHAIbHBIX YCIOBHUSAX:
A= Ry * Awm (2.53)
11. HoMuHanbpHas X0JIOJ0TPOU3BOIUTEIBHOCTD:

12.AqunabaTtHas MOIIHOCTE:
Na=m_/(i-1y) (2.55)
13.naukaTopHbIi KOOPPUIIUEHT MOJIE3HOTO ACHCTBUS:
ni= Lw+bt, (2.56)
14. UnukatopHas MOIIIHOCTD:
Ni=Na/m; (2.57)

15.MoOUIHOCTb TPEHUS:
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Np=VipPrp (2.58)
16.9¢ddpexTrBHAS MOIIIHOCTD:
Ne=N;i+N,p (2.59)

17.MouHOCTb Ha BaJly JBUTATEIIA:

N=N. (1,1...1,12)/n, (2.60)
18.0ddexTrBHAS yAenbHAsS XOJOAOMPOU3BOIUTEIBHOCTh WM XOJOIUIBHBIN
K03 bULMEHT:
€.=Qo/ N, (2.61)

19.TennoBol MOTOK B KOHIEHCATOPE:

QK :mn(iZ 'i3) (262)

Ha npaktuke Hanbosee pacrnpocTpaHeHa cXeMa JABYXCTYIEHYATOro CXKaThs C
OJHOU TEMIICPATYPOU KHUIIEHUS U OXJIAKICHUEM XKUIKOCTU B 3MEEBUKE MPOMEKY-
TOYHOTO cocyaa. J{is pacdyera u mobopa KOMIPECCOPOB TaAKOM YCTAHOBKH 3a/1a0TCS
XOJIOIOTTPOU3BOAUTENILHOCTEIOQ o1 YCIOBHSIMU paOOThI MAIUHEI Lo, t,t;..

Pacuer crynenn HU3KOTO JaBieHUS:

1. VY nenpHas MaccoBasi XOJI0I0NPOU3BOIUTEILHOCTD XJIaareHTa:
Qo=l:- g (2.63)

2. JlelicTBUTENBHAS Macca BCAChIBAEMOTO Mapa:
M1 =Qo/do (2.64)

3. JleiicTBuTeIbHAS 00BEMHAS TTOAAYA!
Vﬂ:m1V|', (265)

I7€e V| - YeNbHBIA 00beM BcackiBaeMOTo napa B Toukel’
4, WNuankaTopHblid KOG GUIIMEHT MOAauu:

_Po— APBc (Pnp+APH Po—APBc )
- c

Po )

Li
Po Po

(2.66)
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5. KoadduimenT HEBUINMBIX TOTEPH AJIS IPAMOTOYHBIX KOMIIPECCOPOB:
A =To/Trp (2.67)

JUTSI HEIPSAMOTOYHBIX KOMIIPECCOPOB:

A =To/(T,p+26) (2.68)
6. KoadduruenT mogaun kommnpeccopa cm (3.49).
7. Teopetnueckas 00bEMHAs Tiepegaya:
Vi =Va/A (2.69)
8. AnmabaTHast MOIITHOCTE:
Nawua=mM1/(i2-11) (2.70)
9 WuaukaTopHblid KO3GGUIIUEHT M0JIe3HOro aeiHcTBHUs cM. (3.56)

10. HupumxaTtopHas MOIIHOCTH cM.(3.57)

11.  MomHocTs Tpenus cMm. (3.58)

12.  DddexTuBHAsS MOIIHOCTH cM.(3.59)

13.  MouHocTh Ha Bany aBurarens cM.(3.60)

Pacuer cTyrneHH BHICOKOTO JaBJICHUS:

1. KonuyecTBO KUAKOCTH 0 MEPBOrO JAPOCCEIUPOBAHUS, HEOOXOAUMOE IS
IPOMEKYTOUYHOTO OXJIAXKICHHS Iapa:

m' = my(io-i3)/(iz-is) (2.71)

2. KonnuecTBo )XHAKOCTH 10 TIEPBOTO JPOCCETUPOBAHUS, HEOOXOAUMOE IS
OXJIQXKIEHUS )KUJIKOCTHA B 3MEEBHUKE:

m" =my(is-ie)/(i3-is) (2.72)

3. KonuyecTBo mapa, 3acacbiBaeéMOro MUINHAPOM BBICOKOTO JTaBJICHHS:
m=my+m' +m" (2.73)

4. JleticTBuTenbHass 0ObEMHAS TIogava:
VH=m1V3 (274)

5. WNuankaTopHblid KOAGGUIIMEHT MOAauu:
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% :Pnpp—nﬁPBc c ')?K;-nApPH ) Pr[pP—HApPBC ) (2.75)
6. KosdpdunneHT HeBUIUMBIX TTOTEPH:

A =Trp/ T sk =Tp/(T+26) (2.76)
7. Koadpduuuent nogauu kommpeccopa cM (3.49).
8. Teoperuueckas 00bEMHAs Iepeaaya:

Viusa= Va/k (2.77)
9. AnmabarHas MOIIHOCTb:

Na =m/(i4—i3) (2.78)

10. HuaukaTopHbli KO3(PGUIIMEHT TOJIE3HOTO JESHCTBUS:
Ni=Aw + bty (2.79)

11. HMuaukaTopHas MOIIHOCTb cM.(3.57)
12. MomHOCTh TPEHUS:

NTp: NT.HBZ[pr (2'80)

13. DddexTuBHAs MOIHOCTH cM. (3.59)

14. MomHocTts aBuraresns cM. (3.60)

15. DddexTuBHas yaenbHas XOJIOAONPOU3BOIUTEIBHOCTh BCEH JIBYXCTYIEH-
4aTON MAIlWHBIL:

€€= QO/(NGHHH-I- NeLIBIl) (281)
16. TemmoBo¥ MOTOK B KOHJIEHCATOPE:
Qx=m (is—is) (2.82)
1.10 TermioBoii pacyeT U NOAOOP OCHOBHbBIX TENJIOOOMEHHBIX ANNAPATOB
Pacuer xoHmeHcaToOpa 3aKIIOYAETCS B ONpPENENICHUHU IUIONIAAd TeIulonepeaao-

IIeH MOBEPXHOCTHU U OOBEMHOIO Pacxo/ia BOJbI.
. 2
[Tnomans Teruionepeaamei moBepXHOCTH (M°)

F=Q./ kO, (2.83)
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rae 0 - cpeaHuil JorapudmMuueckuil TemMrepaTypHbId HAmop MEXAY XJaJareH-
2
TOM U TerioHocuTeneM; K-koadduiment temmonepeaaun, Br/m K (nmpuHumMaetcs 1o

Tadmn. 2.12).
Cpenuuii norapupmudeckuii remneparypusiii Hamop (°C):

tk—twl
—tw?2

(tWZ-tW|)/(2 3' ) (2-84)

rae ty, twe - TeMnepaTypa BoJibl, COOTBETCTBEHHO BXOJSIICH B KOHACHCATOP U
BBIXOsi1IEeH U3 Hero, °C;t, - Temneparypa koHaeHcanuu, °C.
TabOmura 2.12
KoaddunmenTs! Temionepenayn KOHJIEHCATOPOB

Konnencaropsl k, Br/M’K O, Br/™®

['opu3oHTATBEHBIE KOKYXOTPYOHEBIE:

aMMHaYHbIe 700...1050 4650...5250

(bpeoHoBbIC 350...530 2300...3500
BeprukanbHble KOXKYXOTpYyOHBIE 700...930 4100...4650
OpocurenbHbIE 700...930 4100...4650
HcnaputenbHbie 470...580 2100...2300
C BO3AYIIHBIM OXJIAXKICHUEM:

C IPUHYAUTEIbHBIM JBI)KEHUEM BO3yXa 25...50 290...460

JUTSL OBITOBBIX XOJIOIMIBHUKOB 9...12 90...120

ITo mmomaam TerionepenaroIei MOBEPXHOCTH HoAOKpaeM KoHieHcaTop (Tiprit. 27).
Harpe Bonbl B koHmeHcarope ty,-ty= (4...5) °C. O0bemMHBIN pacxo] OXJIaxK/a-
FOLIE BOOBI (MS/C)Z

Vo= My/pw = Qu/[ewpw (twz-tw)], (2.85)

rje M, — MacCOBBIM Pacxoj] BOJIbI, KI/C;Cy- TEIJIOEMKOCTh BOJbI; cy= 4,1868
kJx/(krK); ty - Temneparypa BoJibl, MOCTyNAOIIEH Ha KOHAeHcaTop; 1y, — Temmepa-
Typa BOJibl, BBIXOJIAIIEH U3 KOHIeHcaTopa, °C; p,=1000 KI/M° — IJIOTHOCTD BOJIBI.

[To o6beMHOMY pacxoay BOJIbI MOAOUPAIOT BOJISIHBIE HACOCHI (TIpuiL. 28).

Crnenyer y4ecTb, YTO JIJIsi BUHTOBBIX KOMIIPECCOPOB TEILJIOBAsi HArpy3Ka Ha KOH-
JIEHCATOp paBHA YCTAHOBJIEHHOW XOJIOJOMPOU3BOUTEILHOCTH KOMIIPECCOPa, TaK KaK
TEIJIOTA, PKBUBAJICHTHAS! MHAMKATOPHOU MOITHOCTH, OTBOIMMAsl B OXJIAIUTENIE Maca.

[Ipu BbIOOpe xmamoareHTa R22 mpuUMEHSATH TOJIBKO TOPU3OHTAIBHBIE KOXKYXO-
TpyOHbIE KOHAEHCATOPHI. CleayeT MpPUBECTH TEXHUYECKYIO XapaKTEPUCTUKY U Tada-
PUTHBIE pa3Mepbl MPUHITHIX KOHJIEHCATOPOB.

Pacder ucmapurtens s OXJaXIEHUS TEIUIOHOCUTENS 3aKI04YaeTcsl B OIpe/e-
JIEHUM HEOOXOJAMMOM TUIOIIAIA TeIUIONepearolIe MOBEPXHOCTH U OOMEHHOTO pac-
XoJla TeruioHoMuTeNel. TernmoBas Harpy3ka MCHapUTENs HAXOIUTCS IS 3aJaHHBIX
TeMrepaTyp KUIIEHHS pa3/iesIbHO U JIOJDKHA COOTBETCTBOBATH TEIJIOBOM HAarpy3ke Ha
KamMepHoe 000py/I0BaHHE.

[Ipu pacuere ucmapuTesel ompenesaoT WX IUIONIAb TEIUIoNepeIaroIieii mo-
BepxHOCTU Fu 00beMHBI pacxon paccona Vp.

[Tnomaae Tennonepenaronieil MIOBEPXHOCTH (M )
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F= Qo/kOn, (2.86)

rae Qo — XO0JIOOMPOU3BOIUTEIBLHOCTh XOJMOAMIBHONW MaliuHbl, BT; K — K03(d-
dunpenT Temonepenaun ucnaputeis, Br/(M*K) npuxnmaercs mo tabn. 2.13; O, —
CpeIHUI TeMIIepaTypHBIH HAIOp MEXIY PACCOJIOM U KHUIISIIMM XOJOIMIBHBIM arcH-
ToM, °C; 00bIYHO NpUHUMAIOT paBHBIM 5 °C st ammuaka u 6...8 °C miia ppeoHoB.
TabOmura 2.13
KoaddunmenTs! Temonepeauu ucnapuresie

Vcnapurenn k, Br/mM°K Jr, Br/M®

[TanenwHBIC 580 - 700 2900 — 3500
KoxyxoTpyOHble aMMUa4YHbIe 465 — 525 2320 - 2620

®dpeoHOBBIC 230 - 350 1150 - 1750

B K0XyXOTpyOHBIX M KOXXYX03MEEBUKOBBIX ucnaputessix 6,(°C) onpenensror
no opmyse cpeanero JorapuGpMUIECKOro TeMIepaTypHOTo HaIopa:

tpl—-t0
tp2—t0

em = (tpl - th)/(213|g

), (2.87)

B IAHENLHBIX U BOOOIIE BO BCEX UCIIAPUTEINAX C MEMIAIKON
Om = (tp2—to), (2.88)

rze t,— TemMeparypa TeIIOHOCUTENs, BXOSIIEro B ucnapureis, °C; t— Tem-
nieparypa TEIUIOHOCUTES, BRIXOAAIEro u3 ucnapurens, °C; to— TemmepaTypa Kurie-
Hus xyagaredra, “C.

Pacxo UPKYIUPYIOLIETO TEMIOHOCUTENS ONPEAEIIAIOT U3 YCIOBHUS:

QO - mTCT(tpl - th)! (289)

I7I€ ¢, — TEMJIOEMKOCTh TEIJIOHOCUTENSI TIpH pabodeil TemrepaType TEIIOHOCH-
tens, KJx/(kreK)(mpun. 29); M, — MaccoBbIi pacXxoj TEIUNIOHOCUTENA, KI/C;ty — t =
2...4°C;

M, = Qo ety — tp2), (2.90)

. 3
a 00BbEMHBIN pacxo]] HUPKYJIUPYIOIIETO TEMIOHOCUTENS (M™/C)

V.=m./p,, (2.91)
r7i€ p; — IJIOTHOCTh TEIJIOHOCUTEIS, KI/M3 (cM. mipuiL. 29).

[To mymomaay Temonepeaareld MOBEPXHOCTH MOI0MpaeM UCTapUTeNh (TP
30), a 1o 00beMHOMY Pacxo/1y TEIJIOHOCUTENS — IIEHTPOOEKHBIN Hacoc (Tpui. 28).

Pacyer u monbop oxnaxkmaromux MpuOOPOB KaMmep XOJoauIbHHUKA (OaTtapen u
BO3JIYXOOXJIAJIUTENH ) BHIOMPAIOTCS B 3aBUCUMOCTH OT Ha3HAUYCHUS KaMep.
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Tak, B MOPO3WIBHBIX KaMepax, Kamepax OXJIAXIACHHBIX MPOIYKTOB MPUMEHS-
IOTCS BO3JIyXOOXJIATUTENIM, a B KaMepax XPaHCHUS MOPOKECHBIX MPOJYKTOB MOTYT
MCTIONIb30BaThCS Kak OaTrapeu, Tak U BO3MYXOOXJIAIUTENH, €CIIA MPOAYKTHI XPAHSITCS
B YITAKOBAaHHOM BHJIC.

Pacuer GaTapeii cocTOUT B omnpeesICHUH TIOMIaAN TeIUIoNepeaarollei moBepx-
HOCTH (M%)

F=Qq/ (k0), (2.92)

rae Qo — TEIIOBOM MOTOK Ha OaTapero, ONpeeNseMblii TEIUIOBBIM pacyeToM, BT; k
— ko3¢ duument Temonepeaaun, Br/(M**K); 6 — TeMIiepaTypHBIi HAITOP MEKILY BO3LY-
XOM OXJIaXK/1a€MOT0 TIOMEIICHHUS M KUTISIIMM XJIaJareHTOM WIIH Teruionocurenem, °C.

JIist aMmMuadHbIX OaTapeit HemocpencTBeHHoro oxnaxaeHus 0 = §... 10 °C, nus
¢dpeonoBbix 0 = 15..20 °C; k — ko3ddunueHT Teruonepeaadd, OTHECCHHbIA K
HAPYKHOI [TOBEPXHOCTH TPYO (MIAAKHX MM peOprcThIX), BT/( M%K).

Koaddunment Temnonepenaun peOPUCTHIX M aMMHAYHBIX TVIAJKOTPYOHBIX H
MaHEJIbHBIX OaTapell MOKHO MPHUHATH COOTBETCTBEHHO 1O Tab. 2.14

Tabnuua 2.14
Koaddumment remnonepenauun 6arapeit

Koaddumuent Tezrmonepe/:[aqn
K[Bt/Mm°K
Bup Garapeii IHar hf;%p’ n[pI/I ts, OC]
0 -20
bamapeu u3z opebpennvix mpyo ouamempom 3825 u 57%3,5 mm (nenma 1 x45 mm)
[ToTonounsle:
OJIHOPSITHBIC 20...35 5,9 4,7
20 51 4,2
IBYXPSAHbIC 30...35 5,6 4,4
20 4.8 4
[IpucTeHHbIE OAHOPSIHEIE:
4-tpyOHBIC 30...35 4.7 3,6
20 4,1 3,3
6-TpyOHBIC 30...35 4.3 34
20 3,7 3,0
bamapeu u3z enaoxux mpyo ouamempom 57 %3,5 mm
IToTronouHbBICOTHOPSAHBIE - 9,8 7,0
[TpucTeHHBICOTHOPS THBIE:
6-TpyOHBIC - 9,8 7,0
10-TpyOHbIe - 10,7 7,6
14-TpyOHbIC - 12,0 7,6
18-TpyOHsbie - 14,0 9,9
[Tanenu u3 TpyO quamerpom 38%3 Mm - - 5

Jlnst Gatapen ¢ BepxHeW mojayed ammuaka Kod((UIMEHTbl Tero-nepenayu

npuHuMaroT Ha 10 % MeHsbIe npuBeIeHHbIX B Ta0m. 2.14

Koaddunment rermonepeaaun pedpucToix GpeoHOBBIX OaTapeit (0OTHECEHHBIN K

HAPYKHOMN MOBEPXHOCTH) COCTaBIsIeT 3,5...4,65 Br/(M**K).
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CooTHoLIEHNE MEXAY MOTOJOYHBIMU M NPUCTEHHBIMUA OaTapesiMu BbIOMPAIOT B
3aBHCHMOCTH OT Ha3HAUYEHHUs KaMep U UX PacIOJIOKEHHUS B 3/1aHUU XOJIOAWIbHUKA.

[Inomane NOBEPXHOCTH OJHOW OaTaped MPUHUMAIOT MO0 MPUIIOKEHUIO
31.Pa3Mepsl BBIOMPAIOT B 3aBUCUMOCTH OT THIIa KAMEPBbI U JUIMHBI CTEH, BJOJIb KOTO-
PBIX YCTaHOBJIEHBI OaTapen.

[L0Ma b TOBEPXHOCTH OXHOI Gatapen (M)

fs = Inf, (2.93)

rne | - mmna Garapen, M; N — ncio TpyO B Oarapee; f— muomans moBepxHOCTH
ydacTKa TpyObl JTHHOMN 1 M, M IpHHEMAaeTCs 110 priL. 31.
Yucno 6aTtapeli, ycTaHaBIMBaeMbIX B Kamepe:

Ng= F /f;. (294)

Bo3ayxooxyianuTenan NpuMEHSIOTCS IPEUMYIIECTBEHHO MIaCTUHYAThIE MOABEC-
Hble TUIIOB BOI" 1151 MOpO3UIIbHBIX Kamep U kamep oxnaxaeHus, BOII — qis kamep
XPaHECHHSI OXJIAKIECHHBIX 1 MOPOKEHBIX TIPOTYKTOB.

Pacyet Bo3myxooxianuTensi BKIIOYAET OMPEICICHNE ero TUIOaand TeIrionepe-
JArOMIe MOBEPXHOCTH, COCTOSIHAS BBIXOSINETO BO3AyXa M pacxoaa Bosmayxa. [lms
ATOr0 HEOOXOIMMO 3HATh: THUIl YCTAHABIMBAEMOTO BO3IYXOOXJIAIUTENs; TOTPEOHBIHA
TETJIOBOM MOTOK Yepe3 BO3AYXOOXJIAIUTENh; TEMIEPATYPy U OTHOCHUTEIbHYIO BIIaX-
HOCTh BO3]lyXa, MOCTYMAIOIIETO B BO3yXOOXJIAAUTENb;, TEMIIEPATYPy KUIICHUS XJia-
nareHra {p.

B muarpamme i—d cTposIT mporecc OXJIaKISHUS M OMPEISIISIOT TeMIIEpaTypHO-
BJIQKHOCTHBIA PEXHUM paOOThl BO3Ayxooxyamurtens. I[lnomanaps Terionepeaaroniei
MOBepXHOCTH Bo3ayxooxaagurens, (M°)F = Qq/ (kf),rme Qo — TemoBoii OTOK Yepes
BO3/IyXOOXJIAJUTE]b, OINPEICIIICMbI TEIJIOBBIM pacueToM, Bt; K- xo3addunment
TeIUIonepenayn  Bo3ayxooxmamurens, Br/(M*K); 0 — cpeHmil TeMmIiepaTypHBIi
HaANop MeXAy UUPKYIUPYIOIIMM BO3AYXOM U KUIISIIIUM XJagarentom, K.

JI1s BO3yXOOXJIaAUTENIe U3 OpeOpeHHBIX TPYyO ¢ HWIKHEH IMojadyeil amMMuaka
WM TeruioHocutena B 6atapeu nipu @ = 10 K u ckopocTu Bo3ayxa @, = 3...5 M/C KO-
¢ PULIMeHTH TeTUIonepe aud B 3aBUCUMOCTUA OT TEMIIEpaTyp KUIIEHUS XJIaJareHTa
WJIM TEMIIEPATyP TETNIOHOCUTEIIS CIICAYIOIINE:

Tabmuma 2.15
KoaddumumenT remmonepenaun Bo31yX00XaaauTeNen

t, °C -45 | 40 | -35 | -25| -15 | -12 | -10 -5 0 u BbIIIE

k,(Bt/mM*K) | 11,3 | 11,6 | 11,9 [125]| 14,0 | 14,7 | 152 | 16,3 17,5

[Ipun BepxHeil mojadye aMMuaka 3HaueHUs KO3((UIMEHTOB TEIJIoNepeaadn
ymenbinatoT Ha 10 %. s ppeonoBeix Bozayxooxnaautenei npu € = 10 K u ckopo-
CTH BO31yXa 3...5 M/C B 3aBUCHMOCTH OT TE€MIEPATyp TEIUIOHOCUTENSI WU TeMIlepa-
Typbl KUnieHust ppeoHa Kod(HPUIMEHTHI TerIonepeiayu cleayolue:
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Tabmuma 2.16
KoaddumumenT remronepenayn BO31yX00XIaauTeNen

t, °C -40 -20 -15 0 u BbILIE
k,(Br/M’K) 17,5 19,3 21,0 23,3
JIIs T1aikoTpyOHBIX aMMHUAYHBIX BO3ayXxooxiaautenei K == 35...45 BT/(M2°K)

npu 6 = 10 K. Bo3nyx oxnaxaaercs B Bo3ayxooxiyanurene Ha 2...5 °C. Temionocu-
TeJb, IPOXOS Yepe3 BO3YXO0XIaAUTEb, HATPEBACTCS P YMEPEHHO HU3KUX TEM-
neparypax Ha 3...5 °C, npu Hu3kux — Ha 1...2 °C.

ITo mHalimeHHOM TIUIOIIAIM TEIJIONIEpEaaroNield MOBEPXHOCTH MOJI0HUpaeM OJUH
WJIM HECKOJIBKO BO3IYXOOXJIQJUTENICH C y4eTOM PaBHOMEPHOI'O pacilpe/esieHus BO3-
JyXa Mo BceMy o0beMy kamepsl (rpui. 32).

OGBeMHEII pacxo Bo3myxa (M/c)

Vg = Qo/ [p(i1—1i2)], (2.95)

IJie p — IIOTHOCTh BO3/yXa, KI/M°; OMPENENseTcs MO MCHXOMETPHUIECKOH Tab-
nvne win 1o i—d auarpamme (mipuit. 33, 34); i4,l,,— yaeNbHBIC SHTAIBIUN BO3IyXa Ha
BXOJI€ W HA BBIXOJE M3 BO3AYXOOXJAIMUTENS, ONPEAENAoTcs Mo d—i auarpamme,
JIx/kr (cM. tipuit. 34).

1.11 Pacyer 1 moa00p BCIOMOraTe/JibHbIX allNapaToB

BritoueHune B cxeMy BCHOMOTaTEILHOIO OOOPYAOBAHUS: OTIACIUTENCH KHUIKO-
CTH, MacCJIOOTACIUTENCH, MacIOCOOPHUKOB, MPOMEKYTOUHBIX COCYJIOB, PECHBEPOB,
BO3/IyXOOTACIUTEIICH, HACOCOB — YJIydIaeT paboTy OXJIaKIaroIIel CUCTEMBbI, TTOBbI-
maeT ee 9pPeKTUBHOCTD, O€30MACHOCTh M HAJIEKHOCTh B IKCILTyaTallHH.

1. Pacuem u noo6op yupKyIayuoHHbIX, 3aUUMHBIX, TUHEUHbIX U OPEHANCHBIX PECUBEPOS.

Pacuer 1 moabop pecuBepOB 3aKIIIOYAETCS B OMpPENEICHUH HEOOXOTUMOU IJis
JAHHOM cHCTEMbl BMECTUMOCTH COCYAA, KOTOpasl 3aBUCHUT OT cliocoba 1ojayu Xjiajaa-
IeHTa B CUCTEMY OXJIAKICHMUS.

[IMpKyIALMOHHBIE PECUBEPHl YCTAHABIMBAIOT B HACOCHO-LIMPKYJSILIMOHHBIX CXE-
Max pa3/ieIbHO Ha KKy TeMIeparypy KUMIeHHus. MO)KHO HCIIONb30BaTh Kak rOpH-
30HTAJIbHBIE PECUBEPHI B KOMIUIEKTE C OTAEIUTENSIMH KHUJIKOCTH, TAK U BEPTUKAJIbHbIE
pecuBEpbI, OJJHOBPEMEHHO BBIMOJIHSIOIINE POJIb OTACIUTENEH JKUAKOCTH U EMKOCTH.

Pacuet emkocTH pecHBEPOB IIPOU3BOJAT COIIACHO IPAaBUIaM yCTPOMCTBA U 0e3-
OIIACHOM 3KCIUTyaTallud aMMHUAYHbIX XOJOIUIbHBIX YCTAHOBOK.

PecuBepsl moabuparoT mo o0beMy, KOTOPBIM ONPEAeNsioT B 3aBUCUMOCTH OT
Ha3HAYEHHUsI pECUBEpa IIPH YCIOBHUH €r0 3all0OJIHEHMS COIIACHO cxeme (mpui. 35)

BmecTumocTs IMHEMHOTO pecuBepa (m):

42




a) B aBTOMATU3UPOBAHHBLIX HACOCHO-LIUPKYIIIMOHHBIX CUCTCMAX C BerHeﬁ I10-
L[aqeﬁ aMMUaKa B HpI/I60pBI OXJTAXKACHUA

V,p= 0,3(Ve+ V,0)/0,8; (2.96)

0) B aBTOMAaTU3MPOBAHHBIX HACOCHO-IIMPKYJISIIUOHHBIX CUCTEMAX C HMXKHEH Mo-
Jadyeil aMmmMuaka B puOOphl OXJIAKICHUS U O€3HACOCHBIX CUCTEMAX

V5= 0,45(Ve+ V,0)/0,8; (2.97)

re Vg — reomMeTprueckuii 00beM Tpy6 Gatapeit, M°; Vy, — reoMeTpHuecKHuii
00BeM TpyO BO3TyXOOXTAAUTEIICH, M,

B)B 0E€3HACOCHBIX aMMHAYHBIX CXEMax C BEPXHUM PACIIOJIIOKEHUEM OTIEIUTENS
’KUJIKOCTH U B XJIaJJOHOBBIX YCTaHOBKaX

V,.,=(1/2+1/3m,v3)/0,8, (2.98)

rae (1/2...1/3)m, - MaccoBbIi pacxo XjaiareHTa, NpoXoIsIlIero Yepe3 pecuBep,
KI/4; V3 -yAeIbHBIN 00bEeM KUIAKOCTH TIPH 1, M/KT.

BmecTuMocTh IpeHa)XHOTO pecuBepa J0JDKHA COOTBETCTBOBATH MaKCUMaIbHOM
BMECTHMOCTH OJIHOTO M3 amnmnaparoB, HANMpPUMEp IUPKYJISAIMOHHOTO PECHBEpA WIIH
HanboJiee aMMHUAKOEMKHX Oarapeil OJHOW W3 Kamep XOJIOAWwIbHHKA. B mociemnnem
CIIy4ae BMECTUMOCTD JIPEHaKHOT0 pecusepa V, , onpeneinsercs mo GopmyJe

Vyp = (F%oc) /0,8 =Lva/0,8, (2.99)

riae Fs; — mIomaps MOBEpXHOCTH BeeX Gatapeii KaMmepsl, M2, V — 00beM 1 M Tpy-
651, M° (cm. mipr. 31 ta6. 31.1);f —mtomanb moBepxHOCTH 1 M TPYObI, M*(CM. IIPHIL.
31 Tabn. 31.1); o—HOpMa 3amoiHeHUs OaTapel KUAKUM XJIaJareHTOM: IIPH BEpXHEH
noaaue o = 0,3, a mpu HkHed ogade o = 0,7; Ls—mmuHa TpyO B Oatapesx, M.

3anojgHeHue JMHEHHBIX U APEHAKHBIX PECUBEPOB JOIyCKaeTcs He Oojiee 4yeM Ha
80% ux oobema.

BMmecTMOCTh IMPKYIALMOHHOTO pecusepa V., (M°) B cXxeMax ¢ HEKHEH I10-
nadel aMMHaka B mpuOOpsl oxiaxaeHus: BeptukaibHoro PIIB u P/IB

Viep =2, 7(Vor + 0,2(Vs + Vio) + 0,3V,c);  (2.100)
BepTukanbHOro PLIB co crosakom u ropusonTansaoro PJI, PJIJI

Viep 22,0(Vyr +0,2(Vs + V) +0,3Vyer);  (2.101)
ropusoHTansHOro P/l u PJI/] co crosikom

Viep = 1,7(Vyr +0,2(Vs + V) + 0,3Vye).  (2.102)
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B cxemax ¢ BepxHeil mogaueit aMmMuaka B IpuOOpbl OXJIaXKIEHUS: BEPTHUKAIbHO-
ro PIIB

Viep >2,7(Vyr +0,3Vs + 0,5V, + 0,3V,,);(2.103)
BepTUKaIIbHOTO P/IB co cTosikom u ropuszoHTanbHoro P/I, PJIJ]
Viep =22,0(Vyr +0,3Vs + 0,5V, +0,3V,,); (2.104)

ropusoHTansHoro PJI, PJI/] co crosaxom
Viep = 1,7(Vyr +0,3Vs + 0,5V, +0,3V,,), (2.105)

rae V,,,, — TeOMEeTpuYecKuil 00beM HarHETaTeIbHOIO TPYyOOIIPOBOIa aMMHAYHO-
ro Hacoca, M°; Venm —TeOMeTpUYeCKUid 00beM TpyOOIPOBOIa COBMEUIEHHOTO OTCOCa
NapoOB U CJIMBA KUJKOCTH, M.

BmecTuMOCTh 3aIIMTHBIX PECUBEPOB (M3)0HpC,Z[CJIHCTCH o Gopmyiam:

ropuszoHTanbHbix P/I, P13

V3-p.r > (V6+ VBO). 0!41 (2106)
BepTUKAIbHBIX P/[B
Vips = (Vet Vi) 0,5. (2.107)

[{upkynsIMoHHBIC W 3allUTHBIE PECUBEPHI MOAOMPAIOT OTACIBHO I KaKIIOMH
WCTIApPUTEIIHFHON CUCTEMBI IO TeMIiepaTypam KuneHus. 3Hauenus V uV,, onpeaensror
o dhopmyiie

V6(Bo) =Fv/f, (2108)
rie F- miomans moBepXxHOCTH GaTapeil Wil BO3LYX00XTaguTencii, M2,
2. Pacuem u noobop omoenumeneti scuoxocmu

Otaenurens >KUIKOCTA MCIOIB3YETCS B aMMHMAUYHBIX OE3HACOCHBIX CXEMax
HETOCPEICTBEHHOTO OXJIAXKICHHS, PACCUMTHIBACTCS W BhIOMpAeTCs pa3AeiibHO Ha
KKIyI0 TEMIIEpaTypy KUTICHUS.

B HacOCHO-TMPKYISIIIMOHHBIX aMMHUAYHBIX CXEMaX HEMOCPEICTBEHHOTO OXJia-
KJICHUS OTICIUTENh KHUAKOCTU IIeIECO00pa3sHO COBMECTUTh C BEPTHKAIBHBIM IIHP-
KYJISAIIUOHHBIM PECUBEPOM.

OTnenuTenp XUIKOCTH MOAOUPAIOT 1O AUaMETPY BCACBHIBAIOIIETO TPYOOIIPOBO-
na kommnpeccopa (mpui. 36 ta6.36.1).

Heo0xoaumMo pUBECTH TEXHUYECKYIO XapaKTEPUCTUKY U TabapUTHBIE pa3Mephl
BBIOPAHHBIX OTACIHUTEIICH KUIKOCTH.
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3. Pacuem u noobop maciroomoenumeneti u MaciocOOPHUKOB

MacnooTaenurenu BKIIOYAIOT B CXEMY XOJOJUJIBbHON YCTaHOBKM Ha HarHera-
TEJIBHON CTOpOHE KoMIpeccopa. MaciaooTAenuTeNnell BBIMOIHAETCS MO JAUAMETPY
HarHeTaTeJIbHOro TpyOompoBoaa kommpeccopa (mpui. 37 tadmn. 37.1).

Cnenyetr uMeTh B BUY, 4TO 0apOOTakKHbIE MACIOOTAEIUTEIN CHATHI C MPOU3-
BOJICTBA M 3aMEHEHBI IUKJIOHHBIMU MACIIOOTACIUTEISIMH C CETYaTON HAOMBKOM.

Pexomenmyetcs mpeaycMaTpuBaTh WHIUBHUAYAJIbHBIE MACIOOTACITUTEIHN TOCTE
Ka)KJ0ro KOMIIpeccopa ¢ BO3BPAaTOM Maciia B KapTep Il MOBTOPHOI'O HCIOIb30Ba-
HUS (0OBIYHO ATH MACJIOOTACIUTENN BXOASAT B XOJOIUIBHBIC arperatbl U MAllllHbI)
npu 00s3aTeabHON YCTaHOBKE OOIIETO MAacIOOTIACIUTENS epe]] KOHACHCATOPOM, KO-
TOPBIN CIEAYET BHIOPATH.

OmHOBpPEMEHHO C MOJ00POM MACIOOTACIUTENEH CleyeT moao0paTh U Macio-
cOopHHMKU. MacjioCOOpHUKH MOJ0UPAIOTCS B 3aBUCUMOCTH OT HaJW4Hs anmapaTtoB
BBICOKOTO, CPEHET0 W HHU3KOTO NaBlieHUs. B OTHEIpHBIX CIydasX MOKHO OTpaHH-
YUTHCSI YCTAHOBKOW MaclOCOOPHHUKOB Ha CTOPOHE HU3KOTO U BBICOKOTO JIaBIICHUI.
[Ton6op macmocOoopauKoB Beaercs mo (mpui. 38 tadu. 38.1).

Heo0Oxoaumo mpon3BecTr TEXHUUECKYIO XapaKTEPUCTUKY U rabapuTHBIC pa3Me-
pBI BHIOpaHHBIX anmnapaTos.

4. [1oobop npomedrcymounsvix cocyoos

[ToxGop MpOMEKYTOUHBIX COCYAOB BBIMOJHSICTCS O JUAMETPy HarHeTaTeIbHO-
ro Tpyoomnposoaa I{TH/I komnpeccopa (mpui.39 T1a6:1.39.1)unu mo moBepxXHOCTH 3Me-
€BUKa

Fan= Qaul (kO), (2.109)

reQ.y = My (is — i7)em.;k = 580...700 Br/(M**K) - koodduupeHT Teronepena-
Y1 3MECBHKA.

YHUCIto MPOMEKYTOUHBIX COCYIOB PEKOMEHIYETCS MPUHUMATE TI0 YHCITY XOJIO-
JAUIBHBIX MAIIUH JBYXCTYIIEHYATOrO CxKaTusl. B cilyuae mpUMeHEHHs IBYXCTYyIEeHYa-
TBIX XOJIOJMIBHBIX MAIIWH, B KOMILICKT TOCTABKH KOTOPHIX BXOJUT MPOMEKYTOUHBIH
COCYJI ITIOCTIEAHUIN CUYUTATh HE CIIEYET.

Heo06xo1uMo PUBECTH TEXHUYECKYIO XapaKTePUCTUKY M TaOapUTHBIC pa3Mephbl
BBIOPaHHBIX IPOMEKYTOUYHBIX COCY/IOB.

5. Pacuem u noobop nacocos
B HacoCHO-LMPKYJISIMOHHBIX CXeMaxX g CO3[aHUs PaBHOMEPHOIO MOTOKa
KUAKOCTH B OXJIAXAAIONINE TPUOOPHI, pacClONIoKEHHbIE Ha paccTostHUM O6osee 100 wm,

YCTaHABJIMBAIOT aMMHUAYHbIC IECHTPOOEKHBIE HACOCHI.
PacdeT HaCOCOB CBOAUTHLCA K OMPEICICHUIO €0 00BEMHOM MOJjauu

V.= mv,a, (2.110)
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IJIe M — MAacCOBBIN pacxXoj XJIaJareHTa, Kr/c (CM. pacdeT ¥ o 100p OAHOCTYIIEH-
94aToro M JBYXCTYIEHYATOTO KOMIIPECCOpa); V,— YACITbHBIM 00beM KHUIKOTO XJasa-
reHTa mpH to, MY/KT; a — KPATHOCTD [IMPKYJISIUH XJIaIareHTa, T. €. OTHOIICHHE MACChI
XJIaJIareHTa, M0JaBaeMOro B OXJaxaaroye npudopsl (KIr/c), K Macce UCIapsroIIero-
Csl B HUX XJIajareHTa (Kr/c), mpy BEpXHEH mojiaue KUJIKOCTH B IPUOOPHI OXJIaXKICHHUSI
a = 8...10; mpu HUXKHEH a = 4...5.

[Ton6op Hacoca o mpus. 28 Tadi. 28.2.

6. Pacuem u 6v100p mpy60npo8o006 xoi00uibHOU yCMAaHOBKU

Pacuer TpyOONIpPOBOIOB CBOAMTCS K OINPEACIICHUIO BHYTPEHHErO AUaMETpa 0
BEJIMYMHE ONTHUMAJIBLHON CKOPOCTH JIBIDKCHMSI JKUIKUX M Ta3000pa3HBIX BEIIECTB B
TPyOOTPOBOAaX, UCXO/IS U3 YPaBHEHHUS HEMIPEPHIBHOCTH MOTOKA.

Buyrpennuit fuamerp tpyo

d=\[4mv/(zm)], (2.111)

IJie m — MacCOBBIN pacxo]l XJaJareHTa 4yepe3 TpyoomnpoBO/I, KI/C; V — yACJIbHBIM
00BEeM XJIamareHTa, M /KT, ® — CKOPOCTb JBIKCHHS XJIAJarcHTa 1o TPyOOIpOBOLY,
M/c (Tab6a.2.17).

Tabmuma 2.17
CKOpOCTh ABMKEHUS XJIAJJareHTa 10 TPYOOIPOBOY

TpybompoBoa XanareHT CkopocTb,
M/c
BcaceiBaromuii (11 TeMIepaTypbl KUTICHUS ):
tp =0...-30°C R134a, R22 8...15
t, = -30°C R717 10...20
HaruerarensHpiin R134a, R22 10...18
R717 12...25
JKunkocrtHoit:
OT KOHJICHCATOpa K pECUBEPY R717 0,6
oT pecuBepa k PB R134a, R22, R717 0,5...1,25

ITon6op TpyOorpoBoaoB ocyiecTBisieTcs mmo mpui. 40 tadu. 40.1.
7. Iloobop 6o30yxoomoenumereii.

Anmapartsl 11e1ecoo0pa3Ho yCTaHaBIMBATh B CUCTEMaX, padOTAIOIIUX MTPU TEMIIe-
parype kunenus -30°C u Hmxke. Ciaeayer NpuMEHSITh aBTOMATUYECKUE BO3TyXOOT/IE-
mutenn AB-4, KOHCTPYKIMIO U CXEMY BKIIFOUEHHUSI KOTOPBIX MPUHUMATh MO npui. 41.
B ycTaHOBKax ¢ BBICOKUMH TEMIIEPATYPAMU KUIIEHUS BO3YX YIAJSIOT IBYXTPYOHBIMU
BO3yXOOTAEIIUTEISIMH, BXOIAIIMMHU B KOHCTPYKIUIO JIMHEWHBIX PECHBEPOB.
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1.12 Onucanue cxeMbl X0J10AMIbHOH YCTAHOBKH

[TpuBoauTCS KpaTkoe omnucaHue pabOThl 3alaHHOM CXEMBbI XOJIOAWIBHOM ycTa-
HOBKH; €€ IIPEUMYILECTBA U HEJOCTATKU B CPAaBHEHUM C BO3MOYKHBIMU BApUAaHTaAMU
CXEM, C TOYKHU 3pEHUS MOAACPKAHUS TEMIIEPATYPHO-BIAXKHOCTHOTO PEXUMa B KaMe-
pax XOJIOAWJIBHUKA; PETYJIMPOBAHUS MIOAAYN XJIaJareHTa B OXJIaXKJAIoLe IpruOopsl;
YCIIOBUM XpaHEHUsS MPOAYKTOB U COXPAHEHHUS UX KAauyeCTB, a TAaKK€ YKOHOMHUH HEp-
TFETUYECKUX PECYPCOB, CHIPhsI, MATEPUAJIOB.

17. MeponpusiTusi 0 TeXHUKe 0€30MACHOCTH, IPOTUBONOKAPHOI TEXHUKE
U OXpaHe OKpY Karoulen cpeabl

B sT0i1 raBe Hy>XHO MTOAPOOHO ONTUCATH:

-TexHuky 6€30MaCHOCTH MPU IKCILTyaTallii 000pyA0BaHUSI.

-IIpoTUBOMOKAPHYIO TEXHUKY.

-Oxpany Tpy/zia U OKpY>KaroIlen Cpebl.

[IpuMeHeHre B3pBHIBOOMACHBIX U SIOBUTHIX BEUIECTB B KAu€CTBE XJIa/ar€HTOB
CO3/a€T MOBBIIICHHYIO OMACHOCTh IKCIUTYyaTallMKM XOJOIUIBHBIX YCTaHOBOK. PyKkoBo-
TUTENH U BECh 3KCIUTYyaTallMOHHBIN MepcoHan o0s3aHbl 3HaThb U CTPOrO HCIOJHSTH
TpeOOBaHUs MO TEXHUKE OE€30MaCHOCTH.

Mepsbi 0€30MMacHOCTH TIPU AKCILTyaTaIMK XOJIOUIBHBIX YCTAHOBOK yCTaHOBIIC-
Hbl B [loctanoBienun I'octexnanzopa ot 9 utons 2003 roma N 79 "IlpaBuna 6e3-
ONACHOCTH aMMMaYHBIX XOJ0AWIbHBIX ycTaHoBOK", B IIOT PM 015-2000. MexoT-
pacieBbi€ MpaBuiia 1O OXpaHe TPyJa MPH IKCIUTyaTaluu (PPEOHOBBIX XOJIOIMIBHBIX
YCTAaHOBOK, YTBEPKIAEHHbIE TocTaHOBIeHNEe MunTpyzaa ot 22.12. 00 r. Ne 92 u npy-
TUX HOPMATHUBHBIX IOKYMEHTAaX.

[Tpu obecnieueHnn 6€30MaCHON AKCIUTYaTAIlUU XOJIOJUIBHBIX YCTAHOBOK HAPSTY
¢ ykazaHHbIMU [IpaBuiiamMu ciemyeT pyKOBOACTBOBATHCSA TaKXKE COOTBETCTBYIOLIMMU
TpeOoBaHusIMU NeicTByomux [IpaBun yctpoiicTBa n 6€30MacHON KCILTyaTaluu Co-
Cyll0B, pabotaronmx nox aasieHueMm, 'OCToB u Apyrux HOPMATHUBHBIX MPABOBBIX
aKTOB, COAEpXKAIIMX HOPMATHBHBIC TPEOOBAHMS K OXpaHe TpyAa (C y4eTOM OCOOEH-
HOCTEW U celM(PHUKU XOJIOAWIFHBIX YCTAHOBOK). BOT HEKOTOpPBIE U3 HUX:

v CouepkaHue MapoB XJaJarcHta B BO3JAyXe pa0dOuYMX 30H HE JOJDKHO TIpe-
BBIIIATh 3HAYEHUMN, OMPEIENCHHBIX NEUCTBYIOIUMH CTaHAAPTAMU U TMTHEHUYECKU-
Mu HopmatuBamMu, B ToM uucie 'OCT 12.1.005, I'H 2.2.5.686, I'H 2.2.5.692, TH
2.2.5.794.

v' 3amuTa pabOTHUKOB OT OMACHOCTEM, BBI3BIBAEMBIX JBHKYIIMMHUCS YacTs-
MU 000pYJIOBaHUS XOJIOAWIBHBIX YCTAHOBOK, JIOJDKHA OMPEAENAThCS TPeOOBaHUSIMHU
I'OCT 12.2.062.

v JlomycTUMBIE YPOBHHU IIyMa W 3allldTa OT HEro Ha paboumXx MecTax JOJIK-
Hbl cooTBercTBOBaTh TpeOoBanusiM ['OCT 12.1.003 u canurtapueix HOpM CH
2.2.4/2.1.8.562.

v BuOparrionHas 6€301macHOCTh Ha pab0oYMX MECTax JOJUKHA YIOBJIECTBOPSThH
tpedoBanusiM 'OCT 12.1.012 u canutapusix Hopm CH 2.2.4/2.1.8.566.
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v HampspkeHus IPUKOCHOBEHUS U TOKH, POTEKAIOIIUE YEPE3 TEIO YEIOBEKa,
HE JIOJKHBI TIPEBBIIIATh BeIM4MH, ycTaHoBiaeHHbIX ['OCT 12.1.038.

v OCBEIIEHHOCTh TIOMEIICHUH J0JDKHA onpenesithes TpeboBanusmu CHull
23-05.

[mannpoBKa MOMEMIEHU U KOHCTPYKTHUBHBIC 3[IAHUKA KOMIIPECCOPHBIX OTHEIIE-
HUI JTOJKHBI YJIOBJIETBOPATH CHELMAIBHBIM YCIOBHUSAM, 00€CIEUMBAIOLIMM CBOOO-
HYIO0 DBaKyalMilo OOCIYyXHBAIOIIET0 TMEpPCOHANa MPU aBAPUUHBIX CHUTYalUsIX H
IIPENOTBPALICHUE Pa3pyLIECHUN 31aHUN TIPU aBapUsX.

Cocynpl, anmapatsl, TpyOOIPOBObI U apMaTypa JOJDKHBI ObITh HCIIBITAHBI JaBiie-
HHEM Ha ITPOYHOCTb U INIOTHOCTh COOTBETCTBEHHO YCIIOBHSIM, B KOTOPBIX OHH PabOTalOT.

B amMmmnauHbBIX XOJOAWJIBHBIX YCTaHOBKax 0co00€ BHMMAaHHUE OOpalaeTcs Ha
IpeOTBpaLICHIE BO3MOKHOCTH MONAJAaHUS KUIKOCTH B pabounii 00beM KoMIIpec-
copa. [lns 3ToM menm ycTaHOBKa JOJKHA UMETh OTIEJIMTENN KUIKOCTA Ha BCachblBa-
IOLLEN CTOPOHE KOMITpECCOpa, CHAOKEHHbIE HAZEKHOW CUTHANM3alMEed U aBTOMAaTH-
KOM, HEMEIJIEHHO OTKJIOYAIoIIed KOMIIPECCOp MpU MNPEBBILIEHUU JIOMYyCTHMOTO
YPOBHSI ®KUAKOCTH B oTnenuTene. CucreMa N0mKHA ObITh 000py/0BaHa pecUBEpamu,
00BbEM KOTOPBIX ObLT ObI CHOCOOEH MPUHSATH BECH KUAKUN XJIaJareHT, CAUBAIOIIUNCS
U3 MPUOOPOB OXJIAKACHHS U TPYOOITPOBOJOB PH OCTAHOBKE HACOCOB.

Cocynbl U anmapartbl, HaXOASIIMECS MOJ W30bITOYHBIM JIaBJIIEHUEM, IOJIKHBI
ObITh CHA0KEHbI MAHOMETPAMH U MPEJOXPAHUTENbHBIMU KJaaHAMU. Y TeUKa XJjaja-
reHTa 4Yepe3 HeIMIOTHOCTH JOJIKHA KOHTPOJIMPOBATHCS U NpU OOHAPYKEHUH JOJDKHA
HEMEJIEHHO YCTpaHsITbCs. PabOThl, MPU KOTOPHIX BO3MOYKHO COINPUKOCHOBEHHUE C
BpPEIHBIMM BELIECTBAMH, JTOJKHBI BBIIIOJHATHCS B 3aLUTHOM OJEXKE; I/1€ BOZHUKAECT
0co0ast onacHOCTh B IPOTUBOTA3eE.

[Ipu aBapuiiHOl yrpo3e Bce OOOpyIOBaHHME B KOMIIPECCOPHOM OTACICHUU
JOJDKHO ObITh 00ecToueHO. IIyHKThl aBapuiHOTO OTKJIIOUEHHS PAcloiararTcs Kak
BHYTpPH, TaK U BHE 3/IaHMsI HA HApY>KHOM CTE€HE Y BXOJHBIX JBEPEN B KOMIIPECCOPHOE
otneneHue. B KOMIpeccOpHOM OTAENEHUM BCEraa AOJHKHBI HAXOIUTHCS CPENICTBA
WHJUBUyaJIbHON 3aIUThI, CPEACTBA MOKAPOTYIICHUS, MEIUKAMEHTHI JIJIs1 OKa3aHUS
IIEPBOM MEIUIIMHCKON ITOMOILH ITOCTPAJABILINM.

JIist KaskoM XOJIOIMIIBHOM yCTAaHOBKH JOJKHBI OBITH Pa3pabOTaHbl WHAMBHIY-
JIbHBIE MHCTPYKLHMH MO 3KCIUIyaTallUd M MO TE€XHHKE Oe3omacHOCTH. OOCITyKUBaro-
L1l IEPCOHAN TOJKEH ObITh MPOMHCTPYKTHPOBAH. COCTOSTHUE NMPUOOPOB U CPEJICTB,
obecrnieunBaroMX 0€30MacHyI0 paboTy YCTaHOBKH, JOJKHO PETYJISIPHO MPOBEPSATHCSL.

JUis 3ammThl paOOTHUKOB, 3aHATHIX 3KCIUTyaTallued XOJIOJUIIBHBIX YCTAaHOBOK,
OT IOHM)XCHHBIX TEMIIEPATyp U IOBBIIICHHON MOJABHKHOCTH BO3AYyXa B XOJIOAWIIb-
HBIX KaMepax U Ha HapyXHbIX (OTKPBITHIX) IUIOMIAJIKAX CIEAYEeT MpeaycMaTpUBaTh
JUIS HUX CIIELOJIEXKAY U CIIEl00YBb B COOTBETCTBUH C IEUCTBYIOIIMMHU HOPMATHBAMH.

OKcIutyaTanys aMMHa4HON XOJIOAWJIBHOM YCTAHOBKH JTOJDKHA OCYILECTBISATHCS
B COOTBETCTBHM C TEXHOJIOTMYECKUM PErVIAMEHTOM. TE€XHOJIOIMYECKUH pEeriaMeHT
pa3pabaThiBaeTCsl MPOEKTHOM OpraHu3aluei - pa3pabOoTYMKOM MPOEKTa, HAy4YHO-
MCCIICIOBATENIbCKON OPTraHM3alMer WM OpraHu3alued, dKCIUIyaTHPYIOIIEH XOJIo-
JWIBHYIO YCTaHOBKY, IO COTJIACOBaHHUIO C MPOEKTHOM opraHu3anuen - pazpadoTyu-
KOM ITPOEKTA.
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3amuTa pabOTHUKOB OT BO3JIEHUCTBHUS OMACHBIX U BPEAHBIX MPOU3BOJCTBEHHBIX
(aKTOpOB OKHA OCYIECTBISATHCS TAK)Ke Ha OCHOBE BBINOJIHEHUSI TpeOOBaHUMN TO-
’apHOU 0€30I1aCHOCTH, CTPOUTEIBHBIX U CAHUTAPHBIX HOPM IO pa3MELIEHUIO0 000pYy-
JIOBaHUSI U YCTPOICTBY CHUCTEM, MOMEIEHUHN, TPeOOBaHUI 0€30MaCHOCTH MPU MOH-
Ta)xe U PEMOHTE.

Kypenue B MalllMHHBIX OTIIETECHUSX, & TAKXKE B APYTHMX MOMEIIECHUSX, TJe yCTa-
HOBJICHO XOJIOAWIILHOE 000pY0BaHHE, 3aIlpPEIIaeTcsl.

Caapka u maiika Ipu peMOHTE MallliH, arperaToB, amnmaparoB, TPYOOTPOBOIOB
JCHCTBYIOIUX XOJOAMIBHBIX YCTAHOBOK JIOJDKHBI IMPUMEHSTHCS MOJA HaOII0eHHEM
CTapUIero TEXHUYECKOro MepCoHaja M MpU HAIWYUU MUCHbMEHHOIO pa3pellieHus pa-
OOTHHUKA, OTBETCTBEHHOTO B OPTaHU3AIMU 33 UCIPABHOE COCTOSHUE, MPABUIBHYIO U
0€30MacHy0 SKCIUTyaTallI0 XOJIOAUIBHBIX YCTaHOBOK.

Ilepen cBapkol WM MANMKOW CIEAYET YAAJIUTh XJAAAr€HT U3 PEMOHTUPYEMOTO
XOJIOJMIIBHOTO 000pyIoBaHus WM TpyOompoBoaa. CBapka M maiika JOJKHBI MPOU3-
BOJMTHCS B COOTBETCTBUU ¢ TpeOoBaHusMU [IpaBun moxapHoii 6e3omacHoctu B Poc-
curickon Penepanun.

B kaxmoii opraHu3aiiy, SKCITyaTUPYIONIEH XOJOAMIBHYIO YCTAaHOBKY (ycTa-
HOBKH), IPUKA30M paboTOAaTeNsl U3 YUCIA CICNUAINCTOB, MPOIISANINX B YCTAHOB-
JICHHOM TIOpSJIKE TPOBEPKY 3HAHMI MPaBWJI OXpaHbl TPYAa, AODKHBI ObITh Ha3Haue-
HBI paOOTHUKH, OTBETCTBEHHBIE:

a) 3a OCYUIECTBJICHHE KOHTpPOJS 32 TEXHUYECKHMM COCTOSTHUEM U 0e30macHOi
AKCIUTyaTaIuel X0IOUIbHOM YCTaHOBKU (YCTAaHOBOK) M COOJIIOJICHUEM TPEOOBAHMIA
I[1OT PM 015-2000;

0) 3a UCIpaBHOE COCTOSIHHE, MPABUJIbHOE U Oe30macHoe JeiicTBUEe 000pyn0oBa-
HUS, TPyOOIIPOBOJIOB, apMAaTypbl, KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB U aBTOMa-
tuku (KUIuA) u n1pyrux ycTpoicTB X0J0AUIBHON YCTAHOBKH (YCTaHOBOK).

K 00ciy>)xrBaHNIO XOJOJAWIIBHBIX YCTAHOBOK JIOMYCKAKOTCS JULA HE MOJoXke 18
JIeT, TPOIIEIINEe MEAUIIMHCKOE OCBHJIETEIHCTBOBAHNE M UMEIONINE JOKYMEHT 00
OKOHYaHUH CIEIUANTBHOTO Y4eOHOTO 3aBEJCHUS WIH KypCOB, paOOTHUKH, MPOIIE-
mre 00y4eHHe U UMEIOIIHNE YA0CTOBEPEHHUE, MOATBEPKAAIOIICE UX KBATH(PHUKAIHUIO.

XonoauabHbIE YCTAaHOBKHM, pPAa0OOTAIOIIME Ha O30HOOMACHBIX XJIaJareHTax,
JOJHKHBI SKCIUTYaTUPOBATHCS ¢ 00s3aTeIbHBIM COOPOM XJIaJareHTa AJisi €ro yTUIn3a-
LMY TIPU PEMOHTaX (PEBU3USAX) YCTAHOBOK.

OxpaHa OKpy>Karoliel NpupoJHONM Cpelbl 00ecreyrBaeTCsl TIIATEILHOW repMe-
TU3alKEN XOJOIUIBHBIX CUCTEM, HEJIOMYIIICHUEM BEIOPOCOB XJIaJar€HTOB MPU PEMOH-
TaX, OCBUJICTEIICTBOBAHUAX, JEMOHTaXe 000PYIOBaHUS U TPYyOONPOBOIOB, KOHTPO-
JIEM 3a HEAOMYIEHUEM YTEUEK XJIaJJar€HTOB BO BPeMs BHIPAOOTKH X0JI0/1a B COOTBET-
CTBUU C UHCTPYKLMSIMH OpraHU3allui - U3TOTOBUTENEH XOJOIMIbHBIX YCTAHOBOK.

[To crenenu o30HOpazpylIaONEd aKTUBHOCTH O30HOBOTO CJIOS 3€MJIM TaJlOu-
JOTIPOU3BO/IHBIE YTIIEBOIOPOABI Pa3/A€ICHBI HA TPU TPYIIIIHL:

»  XJIQJareHThl C BBICOKOW O030HOpa3pyIIAlOIIed aKTHBHOCTBIO — 3TO
xnmopdropyrinepoasl (XDVY) RIl, R12, R13, R113, R114, R115, R502, R503, R12B1,
R13B1 (unmu mo mexaynaponnomy obosnauenuto CFC11, CFC12, CFC13 ut.n.) u

Ap-,
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»  XJIaJareHThl C HU3KOW O30HOpa3pylIAloNiel aKTUBHOCTBIO — 3TO THJPO-
xnmopdropyraepoasl (I'XDY) R21, R22, R141b, R142b, R123, R124 (uau mo Mex-
ayHapogHomy obo3Hauenuto HCFC21, HCFC22, HCFC141b u T. 1.) u 1p., B MoJe-
KyJaxX KOTOPBIX COJEPKHUTCS BOAOPOJI. JJii 3THUX BEIIECTB XapaKTEpHO MEHbBIIEe
BpeMsl CYIIeCTBOBaHHUs B aTMocdepe 1o cpaBHeHUI0 ¢ XDV, u, Kak ciejcTBUe, OHU
OKa3bIBAIOT MEHbIIIEE BIMSHUE HA pa3pylleHHe O030HOBOIO clios. Psi MHOrokommo-
HEHTHBIX pabo4MX TeJl, MpeAJiaraeMbIX B KauecTBe ajgbTepHATUBBl XDV, copepxaT B
cBoeM coctaBe [ XDV, nanpumep R22;

»  XJIaJlareHThl, HEe cojeprkaiiue atoMoB xyopa [dropyriaepoast @Y (FC),
ruapodTopyriepoasl ['OY (HFC), yrneBomopoast (HC) u ap.], cuurarorcs moJiHO-
CTBIO 030HOOe30macHeIMU. TakoBEIMHU ABIsIFOTCS XiamareHTtel R134, R134a, R152a,
R143a, R125, R32, R23, R218, R116, RC318, R290, R600, R600a, R717 u ap.

B kauecTBe aJbTEpHATUBBI 3AMNPEIICHHBIM K MPOU3BOJICTBY XJaJareHTaM pac-
CMaTPHUBAIOTCS CJICIYIONINE KIACChl BEIECTB:

v' ruapoxnopdropyriepomast (I'XDY);

v ruapodropyriepoast (T'DVY);

v\ [IpUpOJHBIE XJIAJareHThl — aMMMaK, IUOKCHI YIIepoja, BOJa, YrI-
JI€BOAOPOIBI.

Jlns 3amensl R12 ¢ Havyana 90-X rogoB OCHOBHBIMU MHUPOBBIMHU IPOU3BOUTE-
JISIMU XUMUYECKOU MPOTYKIMH ObLT pa3pad0TaH U BBIMYCKAETCS OJJHOKOMITIOHEHTHBIN
030HOOe30MacHbIi xmagarenT R134a.

3HauMUTENIbHOE BHUMAHHUE yIEJICHOOIEepalliy 1Mo 3aMeHe (peTpodury) xianareH-
ta R401A, 409A, R401B; R500 na R401B; R502 na R404A, R507, R408A, R402B,;
R22 na R407Cu apyrue xjaaaareHThbl, 3allpaBKe XOJIOUIbLHBIX CUCTEM XJIaJareHTaMu
R717 u R600a.

B cBsa3u ¢ noanucanueM IIpasurensctBoMm Poccun Monpeansckoro IIporokona
00 OTKa3e OT UCIOJb30BaHUSI 030HOPA3PYIIAOMINX XJIadareHToB ((PpeoHOB, XJiaio0-
HOB) TpymIbl xjaophTopyrieponoB XDV (Wiau 1Mo MEeXTyHApOIHBIM 0003HAUYCHUSIM
CPC): R11 ,-12, -13, -113, -114,115, -502, -503, -12B1 u -13B1, coaepxamux arto-
MBI XJIOpa Wik OpoMa, Bblllyckaemoe B Poccuun u mocrasisiemoe u3-3a pyoexa HOBOE
XOJIOAUIBLHOE 000PYA0BaHUE JIOHKHO pad0OTaTh HAa BEIIECTBAX, HE BXOSIIUX B Mepe-
YU CIICHHBIN P,

3aMeHa XJIaJlar€HTa U Macja Ha JAPYrue MapKd B XOJOJUJIbHBIX YCTaHOBKAax B
MPEAYCMOTPEHHBIX CIIyYasiX JODKHA MPOU3BOJUTHCSA TOIBKO CHEUATN3UPOBAHHBIMU
OpraHu3alusIMU, UMEIOMIMMHU pPa3pelIuTeIbHbIE JOKYMEHThl Ha BBIMOJHEHUE ITHX
paboT.

PabGoronarenu mpoBoasT B coorBeTcTBUM ¢ TpeboBanusmu 'OCT 12.0.004 o0y-
yeHrue pa0OTHUKOB XOJIOAWJIBHBIX YCTAaHOBOK O€30MacHOCTU TpyAa, a TaKkKe OcCy-
HIECTBIISIOT KOHTPOJIb 32 CBOEBPEMEHHOCTBIO M KAYECTBOM MX 00YUYEHUSI.

[leproauueckas mpoBepKa 3HAHUN MIIAIIIETO 00CTYKHUBAIOIIIETO IMePCOHAa Tpa-
BUJI, HOPMATUBHBIX JOKYMEHTOB IO TEXHHYECKOMY OOCITYXKHUBAHUIO XOJIOAMIHLHOM
YCTAaHOBKH M OXpaHe TpyJa, a TaKKe MPAKTUYECKUX JEUCTBHUI JOHKHA TPOBOIUTHCS
He pexe | paza B rog KOMUCCUEH, COCTOAIEH U3 CIEIUATUCTOB MO XOJOIUIILHON TeX-
HUKE 1 oxpaHe Tpyaa. CocTaB KOMUCCHH YTBEPKIACTCS pabOTOIaTEIeM.
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Puc. 1. OcHOBHasi HAJIIUCh HA YEPTEKAX.
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[Tpunoxenue 4
VYcnoBHbIe 0003HAUEHUS, IPUHATHIE B CXEMAX XOJIOAWIBHBIX YCTaHOBOK.

N 3anopHbI BEHTUIIb

ﬁ VYT10BOM 3aII0pHBINA BEHTUIIb C MAXOBUKOM
@ VYT10BOU peryaupyromui BEHTUIIb

% Tpexx0/0BOii BEHTUIIb
DO< Kitanan (BEHTUIIb) CONICHOUIHBIM

Tpexxon0BoM pEeryIUpPYIOIIUN BEHTUIIb

N Krnaman o6patHbIil IpsIMOTOYHBIN
4 Knamnan o0paTHbIil yriioBoi

Hanpasnenue noroka:
- map

—» . KUJIKOCTh

—p> - MapOKUIKOCTHAS CMECh
PeBepcuBHBIN OTOK

- mapa
<P - xuakoctu
\/ Boponka

<?> OUIbTP-TPA3UBUK; CETUATHIN QUIBTP

SQ Kanan nmpegoxpaHnuTtenbHbIN

| Hacoc neHTpo6exkHsblii

Hacoc mectepeHuaThIii
6 Manowmetp

@ TepmomeTp
@16 POTOKA
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IIpooonsicenue (npun. 4)

e@e Pene AAaBJICHUS, IIPECCOCTAT

eec Pene ypoBHs, perynsaTopsl ypoBHs
@ JlaTuuk TemMnepaTypsl @ JlaTuuk ypoBHs

VYkazareib NOJIOKESHUSI JlaTuuk naBiICHUS
(perynsiTopa Nporu3BOAUTETBLHOCTH )

DIIEKTPOBUTATEIND Q_—_
CMOTpOBOE CTEKJIIO

(ctexsio Knnnrepa)

HarpeBarenbHblil 371€MEHT
A — XOJOIUIIbHBIE arperarhbl MO — MacnooTaenuTenb
b — Garapen HenmocpeaCTBEHHOTO OXJ1a- MC — macno3arnpaBoyHbIii COCy/
YKJCHUS, PACCOJIbHBIC HB — nacoc BozsiHOM
b3 — Garapest 3MeeBHKOBas HP — Hacoc paccosbHbIi
BP — Gak pactmputebHbIN HII, HI" — Hacoc 1IeHTpOOEKHbIH,
1 — nerannep repMETUYHBIN aMMUAAYHBIN
JK — npeHaXHbI KOJUIEKTOP HM, HIII — Hacoc macisHbIi, 111ecTe-
7KK — )KUIKOCTHBIN KOJIIEKTOP PEHHBI
N — ucnapurens OB - otaenurenb Bo3ayxa
WK — ucniapurelib KoxKyXOoTpyOHbIH OX — otnenurens KUAKOCTH
NII — ucniapuresis naHeIsHbINA OK — orTamnBaTenbHbIl KOJJIEKTOP
Kn — xongencarop IT - nepeoxnamurens
Kwm — xommpeccop 1K — mapoBo# KOJIIIEKTOp

M — sniekTpoaBUTraTesis (MOTOp)

1pybonposoowl. Pabouas cpeoa.

1-Boma a — aBapUHbBIN JK— )KUIKOCTh
2 - BOJHBIM Map Il — IPEHAKHBIN 1T - ap

3 - BO31Myx 0 - OTTaNBATEIILHBIN

11 - ammumak T - TOpSYnI

14 — cma3ouHOE Maco T - TCTUTBIN

18 — ppeon X - XOJIOJTHBIN

28 - XJ1a7I0HOCHUTENb Yy - YPaBHUTEIbHbIHI
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IIpunoxenue 5

Ta0mura 5.1
PacueTHbIe mapamMeTpbl HAPYIKHOTO BO3yXa
[yGuHa ipomMep3aHus Temmeparypa, "C OrnocuTenpias
I'eorpa- BIIAXKHOCTB, %0
Fopor s I
mHpoTa e cpeie pac- | pacuer- | pacuer- | pacuer-
, YyeTHas | Has Hasl Hasl
"OMOBAA | ethsn | summsn | mernas | summas
Anma-Ata 44 95 8,7 34 -25 35 68
ApXaHTeIbCK 64 165 0,8 27 -32 63 88
AcTaHa 52 180 1,4 33 -35 42 80
AcTpaxaHb 48 90 9,4 34 -22 37 79
Anrxa0an 36 - 16,3 40 -11 21 65
baky 40 - 14,4 34 -4 46 72
bapHayn 52 210 11 31 -39 44 67
barymu 40 - 14,4 29 -1 71 68
burkex 44 85 9,8 35 -23 31 63
bpect 52 80 7,4 25 -20 55 82
bpsiHCK 52 100 4,9 30 -24 53 84
BuubHIOC 56 85 6,2 28 -23 58 84
BnanuBocTok 44 - 4,0 23 -25 75 90
Biagnkaskas 44 - 79 30 -14 61 74
Bnanumup 56 135 3,4 29 -27 57 85
Bosoraa 60 150 2,2 28 -31 61 84
Bosrorpan 48 115 7,6 35 -22 33 83
Boponex 52 130 5,4 33 -25 47 83
["po3HBIii 44 - 10,1 34 -16 47 84
/lnenponer- 48 90 8,5 33 -24 43 83
Jlynranoe 40 - 14,2 36 -14 24 56
ExaTepunOypr 56 190 12 30 -31 o4 77
EpeBan 40 - 11,6 35 -19 32 66
3a10pOKbE 48 85 9,0 34 -23 42 82
l1BaHOBO 56 130 2,7 30 -28 56 84
M pkyTck 52 BMI' -1,1 29 -38 58 78
Ka3zanpb 56 165 2,8 30 -30 53 83
Kues 52 170 7,2 31 -21 52 82
Kumnues 48 - 9,4 32 -15 45 76
KpacHonap 44 - 10,8 34 -19 46 79
KpacHosipck 56 BMI' 0,5 30 -40 56 69
KyiiObIieB 52 160 3,8 32 -27 48 84
Kvpck 52 115 54 30 -24 53 86
Jlyranck 48 80 7,0 33 -25 39 81
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IIpooonorcenue (np.5 mab3.1)

['my6una mpomMep3anust Temmneparypa, °C OTHOCHTeHBHOaH
I'eorpa- CHICTIX BIIQXKHOCTb, %0
Topon q’IIL/IIEGCKa’I W CYTITHHHCTHIX cpemme | PACT | pacter- | pacter- | pacder-
pora IPYHTOB, CM ronopag | ICTHA | Had Hast Hast
JICTHAA | SUMHAA | JICTHAA SUMHSAA
JIbBOB 48 - 6,7 29 -19 58 80
MuHCK 52 90 54 28 -25 56 85
MockBa 56 140 4,8 30 -25 54 83
MypMaHCK 68 BMI' 0,0 25 -28 63 85
Himiriit Hovro-| - g 155 31 | 29 | 30 | 56 | 84
pon
HoBopoccuiick 44 - 12,7 33 -13 53 12
HosocuGupck 56 220 -0,1 30 -39 56 77
Opnecca 48 - 9,9 32 -18 55 81
Omck 56 215 0,0 31 -37 52 80
Openbypr 52 160 3,9 34 -29 40 78
[Tepmb 56 190 15 29 -34 57 83
[TonraBa 48 80 7,0 31 -22 48 85
Pura 56 90 5,6 27 -20 63 83
PocToB-Ha-/{oHy 48 90 8,7 33 -22 41 84
Camapkany 40 - 12,9 37 -13 25 61
?Iii:;éypr 60 120 43 | 21 | 25 59 85
Caparos 52 145 53 33 -25 41 83
CMoIeHCK 56 110 44 28 -26 60 88
Coun 44 - 13,4 32 -15 70 68
Tanx 60 95 5,0 26 -21 71 85
Tamb0B 53 130 4.8 32 -27 49 83
Tarkeut 40 - 13,3 37 -15 24 62
TOwrcn 40 - 12,7 34 -7 40 59
Tomck 56 210 -0,6 29 -40 59 78
TromeHb 56 BMI' 1,3 31 -35 58 78
Vpa 56 180 2,8 32 -29 53 82
XabapoBck 48 100 1,4 32 -32 67 71
XapbKoB 52 100 6,9 32 -23 47 81
Xepcon 48 - 9,8 33 -18 41 83
Yura 52 BMI' -2,7 32 -38 53 64
Slara 44 - 13,0 33 -6 56 71
SIpocnasib 56 145 2,7 28 -31 58 82
*[Ipu rmyOune mpomep3anus rpyHta menee 80 cM B COOTBETCTBYIOIIEH rpade
POYEPK.

** BMI' — 30Ha Be4HOMEP3JIbIX TPYHTOB.
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[Tpunoxenue 6

Tabmura 6.1
PacueTHbIe TEeXHOJIOTHYECKUE JaHHBIC OXJIaKJaCMBbIX HOMCHICHI/Iﬁ XOJIOJUJIBHUKOB
PacuetHrie o [Tponomxu-
Temneparypa, °C
Kaveps! napaMeTphl BO3/IyXa TEJILHOCTD XO-
t °C BITAX- MOCTYTUICHUS BBINTYCKA | JIOJMIBHOI 00-
’ HOCTB, % POIYKTa POJYKTa paboTku, 4
PacnipeenurenbHbIe XOIOAMIEHIKA
Mopo3uibHble -30 95-98 4 -18 18-20
XpaHeHUS:
MOPOKEHBIX TPY30B -20 90-95 -8 -20 24
OXJIQKICHHBIX -2...0 85-90 8 0 24
X0JIOIUITBHUKN MSICOKOMOUHATOB
3aMopaKuBaHUA:
msica -30...-35 95-98 38 -18 28-22
CyOTIPOTyKTOB -30...-35 95-98 38 -18 10-8
OxnaxxaeHus:
msica -2 95-98 38 4 16-18
CyOmpoayKTOB -2 95-98 38 4 6-8
XpaHeHUs:
OXJIQXKIEHHBIX M- -1 85-90 4 0 24
ca
U CyOIIPOJyKTOB
MOPOKEHBIX Msica -20 90-95 -8 -20 24
U CyOIIPOJYKTOB
Kupa B 60uKax -20 85-90 8-10 -18 24
X0JIOIUITBHUKYA MOJIOYHBIX 3aBOJIOB
XpaHeHUs! MOJIOYHOM 0 80-85 10 4 4
MPOAYKITUT
Kpatkocpounoro xpa- -5...-8 80-85 15 0 24
HEHHsI Maclia
XpaHEHMs] CMETaHBI 0 85 15 4 24
U TBOpOTa
JUINTENbHOrO XpaHEHUS -20 90 -8 -18 24
TBOpOTa
DpyKTOBBIE XOIOAMILHUKH
XpaHeHus:
SOIIOK -1..0 85-90 20 2-4 24
BUHOTpaa -1..0 85-90 8 0-2 24
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IIpunoxenue 7

Tabmuma 7.1
CtpykTypa BMECTUMOCTH OXJIAKIAEMbIX MOMEIIEHUN pacIpeaeIUTEIbHOTO
XOJIOTUIbHUKA
Bmectumocts kamep xpanenusi, % ot oOrieit Cyrounas npo-
BMCECTUMOCTHU n3BOJU-
TEIbHOCTH Ka-
Bmectumocts MEpP AOMO-
C YHUBCPCAJIbHBIM 0
pacnpenenuTeaIbHOro MOPOXEHBIX | OXJIaXKICHHBIX paxuBanus, %
TEMIEPATYPHBIM .
XOJIOAWIbHYKA B, yCiI. T | mpoayKToOB, MPOLYKTOB, KIMOM oT o011ei BMe-
t, =-20°C t, =0..-2°C _p o o CTUMOCTH Kamep
t; =0 °C/-20°C
XpaHEHUs MO-
POKEHOT0 Msica
250
400
700 50-65 50-35 - -
1000
1500 60 15 25 o 1
3000
5000
10000 u Gomee 75 10 15 Ho 0,5
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[Tpunoxenue 8
Ta0mura 8.1

3
Hopwma 3arpy3ku 1 M™ rpy3oBoro o0bemMa kamep u Ko PUIIMEHTHI TepecyeTan
YCIIOBHBIN I'PY3

Hopma Kod(duuuent Hopwma Koaddu-
[Iponykr 3arpy3ku IIponykr 3arpysKu LIUEHT
5 nepecueTa 3
Ov, T/M Ov, T/M nepecueTa

T'oBsimuHa Mopo- Macno cnuBoyHOE IpU

JKeHast: YKJIaJIKe Ha TOI0HAX:

B UCTBEPTUHAX 0,40 0,87 B JICPEBSHHBIX SLIUKAX 0,63 0,56

B MOJIYTYIIIax 0,30 1,17 B KaPTOHHBIX SIITUKAX 0,7 0,50

B MOJYTYIIaX U 0,35 1,00 JKups1 )KUBOTHBIE TOILIE- 0,40 0,87

YeTBEPTUHAX HBIC B JICPEBSIHHBIX 004-

Bapanuna mopo- 0,28 1,25 Kax

JKeHast Maprapus:

CBUHIHA MOpOXKe- 0,45 0,78 B KQPTOHHBIX SIIMKAX 0,70 0,50

Has B JICPEBSHHBIX OOYKaX 0,43 0,81

Msico u cybnpo- 0,60 0,58 [Tuma Mopoxkenast:

ITYKTBI MOPOXKEHBIE B JIEPEBAHHBIX SIIHKAX 0,34 1,03

B OJIOKax B KQPTOHHBIX SIIMKAX 0,38 0,92

Msico kposuube Sina:

MOPOXKEHOE B Jie- 0,28 1,25 B JICPEBSIHHBIX SLIUKAX C 0,27 1,30

PEBSIHHBIX SIITUKAX MIPOKJIAIKON U3 KapToHa

Konbacusie uzze- B KapTOHHBIX SIITUKAX

JIWSL B JIEPEBSHHBIX SIMgHBI MeTTaHX MOpPO- 0,24 1,46

SIAKaX 0,40 0,87 JKEHBII 0,55 0,64

Komuenocru B fe- CryIieHHOe MOJIOKO

PEBSIHHBIX SIIIIUKAaX B JICPEBSHHBIX U KaPTOH- 0,47 0,74

Pr16a moposxeHast 0,50 0,70 HBIX SIIIAKAX

0e3 Taphl Koncepasr:

Pri0a conenas B B JICPEBSHHBIX SIIUKAX

JIEPEBSIHHBIX 0,45 0,78 B KQPTOHHBIX SIIIUKAX 0,41 0,85

0ouKax ChIp TUTaBIEHBIN B iepe- 0,50 0,70

ChIpBL: 0,37 0,95 BSIHHBIX SIIIIAKaX 0,67 0,52

0e3 Taphl B Aepe- Pr16a MoporkeHas:

BSIHHBIX SIIITHKAX B JICPEBSIHHBIX SIITUKAX

B JIepEBSIHHBIX Oa- Pri6HOE Qe MopoxeHoe 0,39 0,90

pabanax 0,50 0,7 B KaPTOHHBIX SIIIUKAX 0,55 0,64

Tsopor: S16moxu u rpymm

B KaJKax B JICPEBSIHHBIX SIITUKAX

OpHUKETHI B KOPOO- 0,46 0,76 utpycoBebie: 0,34 1,03

Kax B (haHEPHBIX SAIMKAX 0,32 1,09

CMmerana B O0ukax B KaPTOHHO-/ICPEBSIHHBIX 0,30 1,17

Maprapun ¢aco- 0,71 0,49 sirkax Bunorpan u To-

BaHHBIN 0,60 0,58 MaTbl 0,30 1,17

CrymieHroe Moj0- B JIOTKax

KO: 0,75 0,47 Jlyk peryaThiit 0,34 1,03

B JICPEBSHHBIX 0,57 0,61 MopkoBb 0,32 1,09

Ooukax 0,57 0,61 Chip 0e3 Tapsbl 0,30 1,17
ApOy3bl B IBIHH 0,40 0,87
S165moku ¥ rpymm 0,4 0,78
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IIpooonsicenue (npun.8 mao. 8.1)

Hopma Hopma
3arpy3Ku Koapdpuument 3arpy3Kku Koo u-
[Tponyxt [TpoayxkT LHUEHT
gv, fiepectera gv, nepecyera
/™M’ /M’
B (paHEpHBIX Ka- 0,74 0,47 Kamycra kouannas 0,30 1,17
Kax
SIuuHbIe 1 MOJIOY- 0,40 0,87
HBIE TTPOYKTHI CY-
xue B (haHepHBIX
OapabaHax u Kap-
TOHHBIX SIIIUKAX
Monoxko cyxoe B
KkpadT-Memkax
[Tnoxp! 1 oBoITH 0,60 0,58
CyLIEHbIE
B JICPEBSIHHBIX 0,35 1,00
AMUKAX
MopoxkeHoe Ha
perikax 6e3 cren-
JIOKEH:
B KAPTOHHBIX KO-
poOkax
B KOHTEHHEpax 0,17 2,06
B THJIb3aX
MoporxxeHoe Ha 0,33 1,06
cTeaxax 0,21 1,67
B KQpTOHHBIX KO- 0,23 1,52
poOkax
[Ipu yxnanke B
KOHTEHHEepax:
cMmeraHa B Ooukax 0,46 0,76
TBOPOT B KaJIKax 0,45 0,78
MOPKOBb 0,36 0,97
CBEKJIa 0,46 0,78
JYK pervaThii 0,38 0,92
KapTodenb 0,50 0,70
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[Tpunoxenue 9

ir 12 1112 "

Puc. 9.1. PacnipenenuTtenbHblil XOIOAWIBHUK BMeCTUMOCTBIO 400 T:
a - C OXJIAKIAIOIUMH OaTapesiMU U3 CTABHBIX OpeOPEHHBIX TPYO; O— C OXJaKaaromuMu OaTapesi-
MU U3 CTEKJISIHHBIX TPYO; [- kamepa 11t MopoxkeHbIX rpy30B; Il — kamepbl yHuBepcaibHBbIE,

Il — ramOyp; V- aBTOMOOMIBbHAS TIaTopma; V— mammuaHOE oTAenenue; VI — momemenne KUII,
1 — xonomunwsHas mamuaa MKTM-2-1; 2— xonogunsabie Mamabel MKTIII-2-0; 3 — paccosibHbIe
AIIEKTPOHACOCHL; 4 — TIOJIOTpEeBaTENb Paccoia; S— BOASHBIC IIECHTPOOEIKHBIE HACOCHI; 6— Oak sl BO-
IeI;, 7— OaK a1 paccoiia; 8— MpucTeHHas 0aTtapesi cTanbHast; 9— MOTOJIOYHBIC OaTapen CTATbHEIC,
10— arperatbl BeHTHIIATOpHBIE; 11 — MOTOIOYHBIE OaTapen CTEKIIsIHHBIC; 12— MpUCTeHHbIe OaTapen
CTEKJISTHHBIE.
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[Ipunoxenue 10
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Puc. 10.1. [Tnatdopmbl XOTOAMIBHUKA:

0, B — KOHCTpYKIIMU ebapKkajiepa 1 aBTOMOOMIbHOM 1mIaT(opMsbl; 1— KpOBIIs U3 pYJOHHBIX MaTepHU-
aJioB; 2 — BRIPABHHUBAIOIIAS IIEMEHTHAS CTSKKA; 3 — cOOpHast pedpucTas jkesie300eTOHHAs TIJTUTA;
4—cbopHas xene300eToHHas Oanka; 5 —mai; 6 — 6eTOHHAs MOATOTOBKA; 7 — yTpaMOOBAHHBIN TPYHT;
OeTOHHasI MOMOPHAsl CTeHKA; 9 — pyHaameHT kojoHHb; 10 — dyHmamenTHas O6anka; 11 — crena

nebapkazepa; 12 — coOopHas xene300eTOHHAsI KOJIOHHA.
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[Tpunoxenue 11

- _i=15 EQE.FHJ'

13,850
550
_ 710
= 1:11 4
- . . =3 71
i [
r Ly &
'-:.
= =THy

Puc. 11.1. MHOro3Ta)kHblil pacrpeaeNuTeabHbII X0I0UIbHUK
BMectuMocThio 10 000T:

a —mad 1-ro sTaxa; 6 — mnaH 2-4-ro 3Taxkei U nojBaia; ¢ — pa3pes; 1 — COeAMHUTENLHBIA KOpH-
1op; 2, 3 — yHUBEpCcallbHbIE KaMephl; 4 — jkene3Ho10poKHas riaTdopma; S, Bectudronm; 0, 13 —
KaMepbl XpaHEHHs! OXJIKACHHOT0 Msica; 7-kopuaop; 9-11 — kamepsl 3amopakuBanust; 12 — HaKo-
MUTEILHO-pa3Tpy30uHas kamepa; l4—mammHHoe oTAenenne; 15 — MarepuanbHbIi ckiam;, 16— rap-
nepo0; 17— tennoBoit myHkT; 18— knanosas; 19 — snextponutHoe otaenenue;20— 3apsiiHas cTaH-
1us; 21 — mpopuIaKTOPHiA U CTOSTHKA SJIEKTPOTIOTPY3UHKOB; 22— nabopaTtopust; 23— MoMeIieHue
KUIIuA; 24 — xoMHaTa MEXaHUKOB; 25 — IIMUTOBOE OT/EICHHE; 26 — MEXaHWYeCcKash MacTepPCKasi;
27— aBTomoOubHas matdopma; 28— MoeuHast MHBEHTaps, 29— KoMHaTa
KJIa/IOBIIUKOB.
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[Ipunoxenue 12

20 g ”1 ﬁ
L A el ol

oo T
[

b

y T "D._ _ — 2T |} &3
T
. & & i * B ¥
4 F
—
L

1.2 000

Puc. 12.1. HJIaHI/IpOBKa OJHOJTAXXHOI'O ITPOU3BOACTBCHHOI'O XOJOJHUJIIbHUKA

MSICOKOMOUMHATA:

1 — kaMepsI XpaHEHUsT MOPOKEHOTO MsICa; 2 — KaMePhl 3aMOPaKMUBAHUS MsIca; 3 — YHUBEpPCabHAS
KaMmepa; 4 — kamepa OXJKISHUS Msca; 5 — KaMepa HAKOTUICHHUS M XPAaHSHHSI OXJIAXKICHHOTO MsICa;
6, 7-xKaMepsl 3aMOpaKMBAHMS M YITAKOBKH OJI0YHOTO Msica; 8—kamepa xpaHneHus xkupa; 9, 10— ka-
MepbI 3aMOPaKUBAHUS U XpaHEHHsI CyOnpoIykToB; 11 — kaMepbl HEKOHAUIIMOHHBIX TPY30B;
12— tpanchopmaropnas; 13— KUII; 14 — kommnpeccopHoe oTneneHue; 75 — anmapaTtHoe OT/ACIICHUE;,
16— O6wITOBBIC IOMETIEHUS; 17—kene3nonopoxkuas muatdopma; 18— Becsr; 19— Becossie; 20— mopo-
3WIBHBIC anmapaThl;, 21 — sxcrienuims; 22 — MSICOKUPOBOM KOPITYC; 23 — MsiconiepepadaThIBarONTUi
KOpITyC.
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[Ipunoxenue 13
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Puc. 13.1.01803TaXXHBIN XOJIOAWILHUK BMeCTUMOCTEIO 2000 T.

ropoacKoro MOJIOYHOIro 3aBoJia:
1-KOMIPECCOPHBIN LiEX; 2 —anmnaparHoe oTaeneHue; 3—kamepa xpanenus ciaubok (-20 °C); 4— ka-
Mepsl xpanerus TBopora (-20°C); 5— kamepa npeBapuTEN-HOTO OXJIAKICHUS TBOPOTa U CIIUBOK
(0°C); 6—xamepa 3amopaxusanus (-30°C); 7— konreitnepunas (-10°C); 3akano4nbie KaMephl Ui MO-
poskeroro (-30°C); 9— mosounsiii 3aBo1; 10— anmapaTHast iexa MoposkeHoro; 11-aBromo0usbHast
miatdopma; 12-snekrpommroBast; 13—rpancopmaroprast moactanius; 14— moacoOHO-OBITOBBIC
nomeneHus; 15-skcnenunus; 16— kopumop.
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Puc. 14.1. PeIOHBII XOMOMMIBHUK:

1 — pe16000OpabaTeIBarOIINil KOPIYC; 2—BECTUOIOIB (SKCIIEANIINS); 3 — )KEIE3HOAOPOKHAS TIIaT-
dhopma; 4 — aBToMoOUIBHAS TIATHOpPMaA; S—Kamepa XpaHEHUsI MOPOXKEHOU PHIOBI U Jibaa; 6 — MOpo-
3WJIKU; 7T-TIpUEMHast; yrlakoBouHasi; 9-xpaneHue ukpbl; 10— xpanenue kynunapuu; 11 — xpanenue
oTx070B; 12—xpanenue komueHoctel; 13 — mammuaHOe oTaenenue; 14—rpanchopmaropHas ;
15-npno3aBon; 16— Mmexannueckas MacTepckasi; 17— komHaTa MexaHuka; 18— cymmnka;
19- momemenue oborpera; 20— rapaepoo.

70



[Ipunoxenue 15
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Puc. 15.1. OBomrnas 6a3za:

1 — xonoauabHBIE KaMEPBI; 2 — HEOXJIAXKIAEMbIE KaMephl; 3 — LIeX ToOBapHOU 00paboTKu;4 — OBITO-
BbI€ U KOHTOPCKHUE MIOMEIIEHHST; 5 — Tpy30Bast miardopma; 6— HaBec.
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[Tpunoxenue 16
Ta6nuna 16.1

HopMmatuHbie K03 (DUIIMEHTHI TEIUIONEPeIadnl HAPYKHBIX OTPaXKICHHMA
u okpsITHii, Br/(M? K)

CpenHeroioBasi TemMIie-

TemnepaTypa Bo3yxa B OXJIAKIa€MbIX MOMEIIEHUsX, °C

parypa BO3/1yxa B paii-
OHe cTpouTenbcTBa Xo- | -40...-30 | -25...-20 | -15...-10 -5 -2 0 5} 12
JIONUIbHUKA t¢, °C

ter =-2°C 0,21 0,26 0,32 0,39 | 041 | 042 | 0,48 | 0,53
0,20 0,24 0,30 0,36 | 0,37 | 0,38 | 0,39 | 0,44
-2°C<t <7°C 0,20 0,23 0,28 036 |040 |042 | 048 | 0,53
0,19 0,22 0,27 0,30 | 0,34 | 0,36 | 0,39 | 0,44
te>7°C 0,19 0,21 0,23 0,27 1029 |0,30 |0,36 |0,46
0,17 0,20 0,23 0,26 10,28 |0,29 | 0,33 | 0,37

Tabmuma 16.2

HopmatuBHble k03 (PHUIIMEHTHI TEIIoNepe1aun MeperopooK MeKIy KaMmepaMu

U MEXJTy3TaXHBIMU niepekpbITusivu, B1/(M” K)

Temneparypa TemmepaTypa Bo3myxa B 60J1€€ X0JI0THOM
BO31yxa B Ooree nomeneHuy, “C
TETUIOM
l'IOMeI_HeHI/II/I, OC '30 '20 '10 '5 '2 O 5 12
-30 0,59 - - - - - - -
-20 0,46 0,59 - - - - - -
-10 0,29 0,37 0,59 - - - - -
-5 0,25 0,30 0,46 0,59 | 0,60 - - -
0 0,23 0,28 0,37 0,46 | 054 | 0,59 - -
5) 0,22 0,25 0,31 037 | 042 | 0,46 | 059 | -
10 0,21 0,22 0,27 031 | 035 | 0,37 | 0,46 |0,59
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[Ipunoxenue 17
Tabmuma 17.1

OCHOBHBIC CBOMCTBA TCIIO-, THAPOU3OJIAIHNOHHBIX U CTPOUTCIIBHBIX MaTCPpHUaIOB

Koaddurment
Marepuan OObemMHas | TEMJIOMPOBOIHOCTH OruecToiikocTb
macca p, kr/m” | &, Br/(m * K) Marepuana
Termmon3onanoOHHbIE MAaTEPUAITBI
Kectkuit nenononuyperan: I111Y-3
Pumnop 6T3 50 0,040 Cropaemplit
[Tenommnacrt: 50...60 0,030 »
nonuctuponbHbiid [1Ch-C
NOJUBUHUIXJIOpHIHBIN [1B-1 30...40 0,050 »
CrexnsHHas BaTa, MUHEpaIbHas 80 0,052 Hecropaemsrit
Bara 100...150 0,04...0,05 »
MuHepanoBaTHBIC TTUTHI 200 0,080 TpynHocTropaemblii
AcOOBEepMUKYITUTOBBIC TLTUTHI 250 0,085 Hecropaemsriit
[TenoOeron 300...500 0,120 »
[IInak rpanyIupOBaHHBIHI 400 0,160 »
['paBuit kepaM3UTOBBIN 500 0,15..,0,20 »
I'a3ocTeks10, IEHOCTEKIIO 200...300 0,12 »
' apon30ISIIOHHBIE MaTEPHAITBI
butym HedTsIHON 1000 0,17 Cropaemslii
[Tepramun u pyoepouny 600...800 0,14...0,18 »
W3o1, ruaponsomn 700...800 0,25...0,35 »
Crexnopybepon 600...800 0,25-0,35 TpynHocropaemblii
CtpoutenpHbIe MaTepUAITBI

Beron 2000...2400 16..1,9 Hecropaemsrit
Kenezoberon 2500 2,04 »
Kepam3uToberon 1600 0,79 »
Knanka xupnuanas AcOoremMeHT- 1800 0,81 »
HBIE JIMCTHI, TTATEI 1800 0,52 »
PacTtBopsr:
LIEMEHTHO-IIECYAHBIN 1800 0,93 »
CJIOXHBIH (IIECOK, U3BECTh, IIEMCHT) 1700 0,87 »
N3BECTKOBO-IIECYAHBIN 1600 0,7...0,8 »
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Puc. 18.1.13015111151 HApYKHBIX CTEH OJHOATAXKHOT'O XOJIOJUIbHUKA!
a, 6, 6 —BapUAHTHI U30JISIMH HAPY>KHBIX CTEH XOJOIMWIBHUKOB; 1 — CJIOH MITYyKaTypKH; 2 — KUPIHUY-
Has KJIaJiKa; 3 — )KeJie300eTOHHAs TUINTA; 4 — KepaM3UTONIaKOOETOHHAS TTUTA; 5 — MapOn30JISAIIHS;
6— TeImIon30IIsIUs;, 7-METAJNINYECCKUI JIUCT.

Puc. 18.2. KoHCTpyKIMs OJTHOATAXKHOTO XOJIOAWIBHUKA W3 TTAHEJICH TUIIA «COHABUYY:
1 — xene300eTOHHAS TUTHTA; 2 — 3JIEKTPOHATPEBATENb; 3 — MAPOU3OISAIIMOHHBIN CIIOH; 4 — TEILIOo-
M30JISILIUOHHEIN CJI0#; 5— 110J1; 0 — cTallbHAs KOJIOHHA; 7— CTEHOBAs MTaHEIb; 8— IIOTOJI0YHAS IaHEb,
9- kponus; 10 — cranbHas 6anka; 11— nenonommypetas; 12 — meHonmoanypeTaHoBas jgeHTa; 13 —
aIIacTHYHas 3aMa3ka; 14 — HapykHast 000J04Ka; 15-BHYTpeHHsAS 000I0UKa.
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Ilpooonocenue (npun. 18)
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Puc. 18.3. I1oanl X010 1MILHUKOB:

a — OJTHOSTaKHOT'0 XOJOAMIbHUKA: 1 — miuTKaTonmuHou 50 MM; 2— OeTOHHAs OATOTOBKA; 3 — Ke-
PaM3UTOBBIN EOCHB; 4 — TIecoK; 5 — 6eToHHast moAroTOBKa TOMIMHOM 100 MM ¢ 3JIeKTpOoHarpeBa-
TEJSAMU; 6— TUAPOU3OINISALUS;, 7— OETOHHAS CTSDKKA TONMUHOW 50 MM; 6 — TIOJIBI TIO/IBATTbHBIX 3Ta-
Ker XonoauibHUKA: 1 — minTKa; 2 —0eTOHHAs TOITOTOBKA; 3 - YIUNIOTHUTEIBHBIHN MECOK; 6 - TTOJIbI
M0 MEXKIYITAXKHBIM MEPEKPHITHIM: apMOOETOHHAS CTSXKKa;4 — THIPOU3OJISIIHS;

5 — remmonsonAnus.

l a
Puc. 18.4. M30111MOHHBIE KOHCTPYKLMU TOKPBITUNA XOJOIUIIbHUKA!
a — MHOTOATaXHOTO: 1 — acOoniemeHTHas TnTa; 2—KpoBeabHBIN KOBEp U3 PYJIOHHBIX MaTEPHAIIOB
Ha ropsiueil OUTYMHOM, MacTUKe; 3 — MIMTOYHBIA U30JIAIUOHHBIA MaTepuai; 4 — HapoOU30JISILIHUS;
5— cOopHOe kene300eTOHHOE TOKPBITHE; O — OAHOATAXKHOTO: | - KpOBEIBHBIN PYJIOHHBIN KOBEP;

2—0eTOHHAs CTSDKKA; 3 — 3aChIHAS TCIIOU30 ALK ; 4 — IINTHAS TEIJIOM30JIALHMS; S— jKelle300e-
TOHHAS TUTUTA MTOKPBITHS
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[Tpunoxenue 19
Tabmmma 19.1

JlonoyiHUTENBHAS PA3HOCTh TEMIIEpPATYyP, XapaKTepu3yromias J1eiCTBUE COTHEYHOM
panuanuu, Atg, °C

N36pITOuHas pa3HocTh Temmneparyp, °C, npu
OPUEHTHUPOBKE MO CTOPOHAM CBETA
Crena 1%0) 0B | 103 B 3 CB | C3 | C
reorpaduyeckas HMpoTa
40° | 50° | 60° Ot 40 o 60°
beronnas 59 | 8,0 98 (88 |10, |98 |11, |51 |5, |0
Kupnuunas 6,6 | 9,1 | 110 {99 (0O 11, |7 58 |5 |0
[loGenennas n3sectero | 3,6 | 4,9 6,0 |54 |11, |0 13, |3,2 |6, |0
WJIU OIITYKaTypeHHAas 3 6,0 |2 3
CBETJION MITYKaTypKOH 6,1 7,2 3,
[TokpeITas TeMHOM 51| 7,1 85 7,7 45 |5 |0
HITYKaTypKOU 8,5
OO6auioBanHas Oenbl- 23| 3,2 39 (35 |88 10, [ 2,0 0
MU TJ1a3ypOBaHHBIMU 39 |2 4,
[UIATAMUA 4,0 9
4,7
2,
2
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[Tpunoxenue 20
Tabmuma 20.1
Y neNbHBIN TEIVIONPUTOK B U3 COCEIHUX TOMEIEHUN Y€PE3 OTKPBITHIE IBEPU

IHomemenne

” 2
VY aenbHbIi Temonputok B (B1/m?)
IIPU BBICOTE KaMephl 6 M.

Oonee
110 50 50...150 150
Kamepesr:
OXJIAXKICHUS 23 12 10
3aMOpaKUBaHUS 32 15 12
XPaHEHUs OXJIAKICHHBIX MTPOJTYKTOB 29 15 12
XpaHEHHUs MOPOKEHBIX 22 12 8
XpaHeHus PpyKTOB 10 5 4
DKCIEIUINH, TPUEMHBIE 78 38 20

VY nenpHOE TerIoBbIACICHHUE () TIJI0I0B M OBOIIEH NMPHU «IAbIXaHUN», BT/T

Taomuna 20. 2

Temneparypa, °C
®pyKTsl, OBOUIH 0 2 5 10 | 15 | 20
%HO;(:I;HHe 19 | 21 | 31 | 60 | 92 |121
MO3/HUE 10 14 21 31 58 73
| pym: 20 | 28 | 47 | 63 | 160 | 278
paHHHE
[MO3IHUE 10 22 41 56 126 | 219
AGPHUKOCHI 17 27 50 102 | 155 | 199
Uepenrast 21 31 47 97 165 | 219
[lepcuku 19 22 41 92 131 | 181
CnuBa 21 35 65 126 | 184 | 233
Bunorpan 9 17 24 36 49 78
JIuMoHBI (3pebie) 9 13 20 33 47 58
ATCITbCUHBI 10 13 19 35 50 69
JIbIHS 20 23 28 43 76 | 102
Jlyk 20 21 26 31 34 58
Kamycra 6emokouanHas 33 36 51 78 121 | 194
Kaprtodennb 20 22 24 26 36 44
MOpPKOBB 28 34 38 44 97 | 135
Orypuist 20 24 34 60 121 | 174
Caexiia 20 28 34 60 116 | 213
Tomar 17 20 28 41 87 | 102
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[Tpunoxenue 21
Tabmuma 21.1
ITapameTpsl R 717 npu TemniepaType HaCBIIICHUS

Temnepatypa JlaBnenue p, Y nenbHbIiT 00beM V, MY/KT | Y ie/IbHast SHTANBINS i, KJDK/KT
t,°C T,K Mlla KUIKOCTH napa KHUJIKOCTHU napa
-45 228,1 0,054 0,001437 2,005 215,34 1619,32
-44 229,1 0,057 0,001439 1,903 219,68 1620,95
-43 230,1 0,060 0,001442 1,807 224,13 1622,63
-42 2311 0,064 0,001444 1,717 228,61 1624,26
-41 232,1 0,068 0,001447 1,632 233,13 1625,90
-40 233,1 0,071 0,001449 1,5,52 237,49 1627,49
-39 234,1 0,075 0,001452 1,477 241,88 1629,12
-38 235,1 0,079 0,001454 1,406 246,28 1630,71
-37 236,1 0,084 0,001457 1,339 250,84 1632,30
-36 237,1 0,088 0,001460 1,276 255,32 1633,88
-35 238,1 0,093 0,001462 1,216 259,80 1635,44
-34 239,1 0,096 0,001465 1,160 264,16 1636,99
-33 240,1 0,103 0,001467 1,107 268,32 1638,54
-32 2411 0,108 0,001470 1,056 273,24 1640,09
-31 242,1 0,113 0,001473 1,009 277,64 1641,60
-30 243,1 0,119 0,001476 0,964 282,20 1643,10
-29 2441 0,125 0,001478 0,921 286,64 1644,61
-28 245,1 0,131 0,001480 0,881 291,16 1646,08
-27 246,1 0,138 0,001484 0,842 295,64 1647,54
-26 247,1 0,144 0,001487 0,806 300,12 1649,01
-25 248,1 0,151 0,001489 0,772 304,69 1650,47
-24 249,1 0,158 0,001492 0,739 309,17 1651,90
-23 250,1 0,166 0,001495 0,708 313,65 1658,32
-22 251,1 0,173 0,001498 0,678 318,17 1654,70
-21 252,1 0,181 0,001500 0,650 322,69 1656,13
-20 253,1 0,190 0,001504 0,624 327,21 1657,51
-19 254,1 0,198 0,001507 0,598 331,74 1658,85
-18 255,1 0,207 0,001521 0,574 336,26 1660,19
-17 256,1 0,216 0,001512 0,551 340,78 1661,53
-16 257,1 0,226 0,001515 0,530 345,34 1662,87
-15 258,1 0,236 0,001520 0,509 349,91 1664,16
-14 259,1 0,246 0,001521 0,489 354,43 1665,46
-13 260,1 0,257 0,001524 0,470 358,99 1666,76
-12 261,1 0,267 0,001528 0,452 363,60 1668,02

11 262,1 0,2711 0,001530 0,435 368,12 1669,27
-10 263,1 0,290 0,001534 0,419 372,69 1670,90

-9 264,1 0,302 0,001537 0,403 377,29 1671,70

-8 265,1 0,315 0,001540 0,388 381,90 1672,92

-7 266,1 0,328 0,001543 0,374 386,42 1674,09

-6 267,1 0,341 0,001546 0,360 391,11 1675,30

-5 268,1 0,354 0,001550 0,347 395,67 1676,43

-4 269,1 0,363 0,001553 0,334 400,23 1677,56

-3 270,1 0,383 0,001556 0,322 404,84 1678,69

-2 271,1 0,398 0,001560 0,311 409,45 1679,82

-1 272,1 0,413 0,001563 0,300 414,09 1680,91
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IIpooonscenue (npun. 21 mab. 21.1)

Temneparypa JlaBienne p, | ViuenbHblil 06beM V, MY/Kr | VienbHas SHTAIBINS i, KIDK/KT
t,°C T,K Mila KHUJIKOCTHU napa KHUJIKOCTU napa
0 273,1 0,429 0,001566 0,290 418,70 1682,00
1 2741 0,445 0,001570 0,280 423,31 1683,05
2 275,1 0,462 0,001573 0,270 427,95 1684,10
3 276,1 0,479 0,001576 0,261 432,56 1685,10
4 277,1 0,497 0,001580 0,252 437,29 1686,15
5 278,1 0,515 0,001583 0,243 441,90 1687,15
6 279,1 0,534 0,001586 0,235 446,54 1688,11
7 280,1 0,553 0,001590 0,227 451,23 1689,08
8 281,1 0,573 0,001594 0,220 455,23 1690,04
9 282,1 0,594 0,001597 0,213 460,57 1690,92
10 283,1 0,614 0,001600 0,206 465,26 1691,88
11 284,1 0,636 0,001604 0,199 469,91 1692,76
12 285,1 0,658 0,001608 0,193 474,60 1693,60
13 286,1 0,681 0,001612 0,186 479,29 1694,48
14 287,1 0,704 0,001616 0,181 484,06 1695,32
15 288,1 0,728 0,001619 0,175 488,75 1696,15
16 289,1 0,752 0,001620 0,169 493,48 1696,99
17 290,1 0,777 0,001627 0,164 498,38 1697,83
18 291,1 0,803 0,001630 0,159 502,94 1698,54
19 292,1 0,830 0,001635 0,154 507,67 1699,29
20 293,1 0,857 0,001640 0,149 512,49 1700,05
21 294,1 0,884 0,001643 0,145 517,26 1700,76
22 295,1 0,913 0,001647 0,140 522,12 1701,47
23 296,1 0,942 0,001650 0,136 526,81 1702,14
24 297,1 0,972 0,001655 0,132 531,62 1702,85
25 298,1 1,002 0,001660 0,128 536,48 1703,44
26 299,1 1,034 0,001663 0,124 541,25 1704,07
27 300,1 1,065 0,001670 0,121 546,11 1704,78
28 301,1 1,098 0,001671 0,117 550,97 1705,37
29 302,1 1,132 0,001676 0,114 555,70 1705,91
30 303,1 1,166 0,001680 0,111 560,56 1706,45
31 304,1 1,201 0,001684 0,107 565,29 1706,96
32 305,1 1,237 0,001690 0,104 570,27 1707,50
33 306,1 1,274 0,001693 0,101 575,04 1707,96
34 307,1 1,311 0,001698 0,099 579,98 1708,46
35 308,1 1,349 0,001700 0,096 584,92 1708,88
36 309,1 1,399 0,001710 0,093 589,82 1709,34
37 310,1 1,429 0,001711 0,090 594,72 1709,76
38 311,1 1,469 0,001716 0,088 599,58 1710,10
39 312,1 1,511 0,001720 0,086 604,43 1710,35
40 313,1 1,554 0,001726 0,083 609,50 1710,68

79




[Ipunoxenue 22
Tabmura 22.1

[TapameTrpsl R22 npu TeMnepaType HaChIICHHUS

Temnepatypa | [laBnenue p, V nenbHbI 06beM V, MY/KT | Y ienbHast SHTNbINS i, KJDK/KT
t,°C T, K Mlla KUIKOCTH napa KHUIKOCTH napa
-36 237,1 0,126 0,000714 0,173 378,170 609,460
-34 239,1 0,138 0,000717 0,153 380,389 610,423
-32 241,1 0,151 0,000720 0,146 382,566 611,386
-30 243,1 0,164 0,000723 0,135 384,785 612,349
-28 245,1 0,178 0,000727 0,125 387,088 613,312
-26 247,1 0,194 0,000730 0,116 389,391 614,275
-24 249,1 0,209 0,000734 0,108 391,526 615,112
-22 251,1 0,227 0,000737 0,100 393,745 615,991
-20 253,1 0,246 0,000740 0,093 396,006 616,945
-18 255,1 0,264 0,000744 0,086 398,267 617,917
-16 257,1 0,286 0,000747 0,081 400,487 618,839
-14 259,1 0,306 0,000751 0,075 402,706 619,760
-12 261,1 0,330 0,000754 0,070 404,883 620,639
-10 263,1 0,355 0,000758 0,065 407,186 621,560
-8 265,1 0,381 0,000762 0,061 409,405 622,314
-6 267,1 0,403 0,000766 0,057 411,524 623,151
-4 268,1 0,437 0,000770 0,054 413,969 623,989
-2 271,1 0,467 0,000774 0,050 416,313 624,682
0 273,1 0,500 0,000779 0,047 418,700 625,663
2 275,1 0,531 0,000782 0,044 421,128 626,501
4 277,1 0,566 0,000787 0,042 423,557 627,254
6 279,1 0,606 0,000791 0,039 426,111 628,092
8 281,1 0,644 0,000796 0,037 428,749 628,887
10 283,1 0,685 0,000800 0,035 431,261 629,557
12 285,1 0,727 0,000805 0,033 433,773 630,227
14 287,1 0,771 0,000810 0,031 436,495 631,065
16 289,1 0,817 0,000814 0,029 439,091 631,693
18 291,1 0,865 0,000819 0,027 441,729 632,237
20 293,1 0,916 0,000824 0,026 444,366 632,781
22 295,1 0,969 0,000829 0,024 447,088 633,367
24 297,1 1,023 0,000834 0,023 449,768 633,828
26 299,1 1,081 0,000840 0,022 452,615 634,498
28 301,1 1,140 0,000845 0,021 455,336 634,959
30 303,1 1,202 0,000850 0,019 458,225 635,503
32 305,1 1,267 0,000857 0,018 460,989 635,880
34 307,1 1,333 0,000863 0,017 463,794 636,298
36 309,1 1,402 0,000869 0,017 466,557 636,550
38 311,1 1,472 0,000876 0,016 469,363 636,717
40 313,1 1,548 0,000883 0,015 472,168 636,929
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[Tpunoxenue 23
Tabnuma 23.1
Tepmoannamuueckue cBoictBa R134a npu TemmnepaType HaChIIICHUS

Temneparypa | JlaneHue p YnenLHbgﬁ 00BeEM V, Y/:[enbl_{aﬂ SHTANIb- | Y AeNbHas SHTPOIHUS
M"/KT nus 1, kJK/Kr S,(xJx/xr*K)

SKHIKOC

T,K | t,°C Oap MIla 10107 napa [JKMJIKOCTHM| Tapa | )KHUJKOCTU | TMapa

236 | -37 0,602 |0,060| 0,7098 | 0,30898 | 153,51 | 374,74 0,8180 1,7548
237 | -36 0,633 |0,063| 0,7113 | 0,29474 | 154,70 | 375,37 0,8231 1,7535
238 | -35 0,665 |0,066| 0,7127 | 0,28128 | 155,89 | 375,99 0,8281 1,7523
239 | -34 0,699 |0,070| 0,7142 | 0,26855 | 157,09 | 376,62 0,8331 1,7510
240 | -33 0,734 |0,073| 0,7157 | 0,25651 | 158,29 | 377,24 0,8381 1,7498
241 | -32 0,770 |0,077| 0,7172 | 0,24511 | *159,49 | 377,87 0,8431 1,7486
242 | -31 0,808 |0,081| 0,7187 | 0,23431 | 160,70 | 378,49 0,8480 1,7474
243 | -30 0,847 |0,085| 0,7202 | 0,22408 | 161,91 | 379,11 0,8530 1,7463
244 | -29 0,888 |0,089| 0,7218 | 0,21438 | 163,13 | 379,73 0,8580 1,7452
245 | -28 0,930 |0,093| 0,7233 | 0,20518 | 164,35 | 380,35 0,8630 1,7441
246 | -27 0,974 |0,097| 0,7249 | 0,19645 | 165,57 | 380,97 0,8679 1,7430
247 | -26 1,020 |0,102| 0,7264 | 0,18817 | 166,80 | 381,59 0,8729 1,7420
248 | -25 1,067 {0,107 | 0,7280 | 0,18030 | 168,03 | 382,21 0,8778 1,7410
249 | -24 1,116 |0,112| 0,7296 | 0,17282 | 169,26 | 382,82 0,8828 1,7400
250 | -23 1,167 |0,117| 0,7312 | 0,16571 | 170,50 | 383,44 0,8877 1,7390
251 | -22 1,219 (0,122 | 0,7328 | 0,15896 | 171,74 | 384,05 0,8927 1,7380
252 | -21 1,274 10,127 | 0,7345 | 0,15253 | 172,99 | 384,67 0,8976 1,7371
253 | -20 1,330 {0,133 | 0,7361 | 0,14641 | 174,24 | 385,28 0,9025 1,7362
254 | -19 1,388 |0,139| 0,7378 | 0,14059 | 175,49 | 385,89 0,9075 1,7353
255 | -18 1,448 |0,145| 0,7394 | 0,13504 | 176,75 | 386,50 0,9124 1,7345
256 | -17 1511 (0,151 0,7411 | 0,12975 | 178,01 | 387,11 0,9173 1,7336
257 | -16 1,575 |0,158 | 0,7428 | 0,1247/1 | 179,27 | 387,71 0,9222 1,7328
258 | -15 1,641 |0,164| 0,7445 | 0,11991 | 180,54 | 388,32 0,9271 1,7320
259 | -14 1,710 {0,171} 0O,7463 | 0,11533 | 181,81 | 388,92 0,9320 1,7312
260 | -13 1,781 |0,178| 0,7480 | 0,11095 | 183,09 | 389,52 0,9369 1,7304
261 | -12 1,854 |0,185| 0,7498 | 0,1067/8 | 184,36 | 390,12 0,9418 1,7297
262 | -11 1,929 |0,193| 0,7515 | 0,10279 | 185,65 | 390,72 09467 1,7289
263 | -10 2,007 |0,200| 0,7533 | 0,09898 | 186,93 | 391,32 0,9515 1,7282
264 -9 2,088 [0,209| 0,7551 | 0,09534 | 188,22 | 391,92 0,9564 1,7275
265 -8 2,170 |0,217| 0,7569 | 0,09186 | 189,52 | 392,51 0,9613 1,7269
266 -7 2,256 |0,226 | 0,7588 | 0,08853 | 190,82 | 393,10 0,9661 1,7262
267 -6 2,344 10,234| 0,7606 | 0,08535 | 192,12 | 393,70 0,9710 1,7255
268 -5 2,434 10,243 | 0,7625 | 0,08230 | 193,42 | 394,28 0,9758 1,7249
269 -4 2,527 0,253 | 0,7644 | 0,07938 | 194,73 | 394,46 0,9807 1,7243
270 -3 2,623 0,262 | 0,7663 | 0,07659 | 196,04 | 396,04 0,9855 1,7237
271 -2 2,722 |0,272| 0,7682 | 0,07391 | 197,36 | 396,62 0,9903 1,7231
272 -1 2,824 (0,282 | 0,7701 | 0,07135 | 198,68 | 397,20 0,9952 1,7225
273 0 2,928 |0,293| 0,7721 | 0,06889 | 200,00 | 397,78 1,0000 1,7220
274 1 3,036 |0,304| 0,7740 | 0,06653 | 201,33 | 398,36 1,0048 1,7214
275 2 3,146 |0,315| 0,7760 | 0,06427 | 202,66 | 398,93 1,0096 1,7209
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IIpooonscenue (npun. 23 mab. 23.1)

Temneparypa Jlasserue p YnenLHbgﬁ 0o0beM |V nebHast SHTATBIHSA |,| Y IeTbHAS SHTPOIIHS
V, M°/KT kJx/Kr S, (kJIx/kr*K)
T,K tC 6ap MIIa z(TI/II/IHFIO (;-3 mnapa | )KUIKOCTHU rnapa JKUJKOCTH | I1apa
276 | 3 3,260 | 0,326 | 0,7781 |0,06210| 203,99 398,93 1,0144 |1,7204
277 | 4 3,376 | 0,338 | 0,7801 |0,06001| 205,33 399,50 1,0192 [1,7199
278 | 5 3,496 | 0,350 | 0,7821 [0,05801| 206,67 400,07 1,0240 |1,7194
279 | 6 3,619 0,362 | 0,7842 |0,05609 | 208,02 400,64 1,0288 | 1,7189
280 | 7 3,746 | 0,375 | 0,7863 |0,05425| 209,37 401,21 1,0336 | 1,7184
281 | 8 3,876 | 0,388 | 0,7884 |0,05248| 210,72 401,77 1,0384 [1,7179
282 | 9 4,009 0,401 | 0,7906 |0,05077| 212,08 402,33 1,0432 |1,7175
283 | 10 | 4,145 | 0,415 | 0,7927 |0,04913| 213,44 402,89 1,0480 |1,7170
284 | 11 | 4,286 0,429 | 0,7949 [0,04756| 214,80 403,44 1,0527 |1,7166
285 | 12 | 4,429 0,443 | 0,7971 |0,04604 | 216,17 404,00 1,0575 |1,7162
286 | 13 | 4577 0,458 | 0,7994 |0,04458| 217,54 404,55 1,0623 |1,7158
287 | 14| 4,728 | 0,477 | 0,8016 |0,04318| 218,92 405,10 1,060 |1,7154
288 | 15| 4,883 | 0,488 | 0,8039 [0,04183| 220,30 405,64 1,0718 |1,7150
289 | 16 | 5,042 0,504 | 0,8062 |0,04052| 221,68 406,18 1,0765 |1,7146
290 | 17 | 5,204 0,520 | 0,8085 [0,03927| 223,07 406,72 1,0813 |1,7142
201 | 18 | 5371 0,537 | 0,8109 |0,03806 | 224,44 407,26 1,0859 |[1,7139
292 | 19| 5541 0,554 | 0,8133 |0,03690 | 225,84 407,80 1,0907 |1,7135
293 | 20| 5716 | 0,572 | 0,8157 |0,03577| 227,23 408,33 1,0954 |1,7132
294 | 21| 5895 | 0,590 | 0,8182 |0,03469| 228,64 408,86 1,1001 |1,7128
295 | 22| 6,078 | 0,608 | 0,8206 |0,03365| 230,05 409,38 1,1049 |1,7125
296 | 23| 6,265 | 0,627 | 0,8231 [0,03264| 231,46 409,91 1,1096 |1,7122
297 | 24 | 6,457 0,646 | 0,8257 |0,03166| 232,87 410,42 1,1143 |1,7118
298 | 25| 6,653 | 0,665 | 0,8283 [0,03072| 234,29 410,94 1,1190 |1,7115
299 | 26 | 6,853 | 0,685 | 0,8309 [0,02982| 235,72 411,45 1,1237 |1,7112
300 | 27| 7,058 | 0,706 | 0,8335 [0,02894| 237,15 411,96 1,1285 |1,7109
301 | 28 | 7,267 0,727 | 0,8362 |0,02809 | 238,58 412,47 1,1332 | 1,7106
302 | 29 | 73482 | 0,748 | 0,8389 [0,02727| 240,02 412,97 1,1379 |1,7103
303 | 30 | 7,701 0,770 | 0,8416 |0,02648| 241,46 413,47 1,1426 |1,7100
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Ilpooonocenue (npun. 23)
Tabnuma 23.2
Tepmoannamuueckue cBoiictBa R 404a npu Temnepatype HaChIIICHHS

VY nenapHbIi 00beM V,|Y aenbHas SHTANbOU I, Y aeapHast SHTPOIHUs

Temneparypa | JlaBnenue p ke K JTo/Kr s, (K Jk/kr*K)
T,K | t,°C Oap MIla C>TKPII/II.H<1(())-_3 napa JKUIKOCTH napa KUJKOCTU | TMapa

234 | -39 | 1,391 |0,139| 0,7931 | 0,13689 | 146,09 344,46 0,7896 1,6368

235 | -38 | 1,454 10,145| 0,7951 | 0,13128 | 147,36 345,11 0,7950 | 1,63.60

236 | -37 | 1,520 |0,152| 0,7971 | 0,12593 | 148,63 345,75 0,8004 1,6351

237 | -36 | 1,587 |0,159| 0,7992 | 0,12086 | 149,91 346,40 0,8058 | 1,6343

238 | -35 | 1,658 |0,166| 0,8012 | 0,11602 | 151,65 347,05 0,8131 | 1,6336

239 | -34 | 1,730 |0,173| 0,8034 | 0,11142 | 152,92 347,69 0,8184 | 1,6328

240 | -33 | 1,805 |0,180| 0,8055 | 0,10704 | 154,20 348,33 0,8237 1,6321

241 | -32 | 1,882 |0,188| 0,8077 | 0,10287 | 155,48 348,97 0,8290 1,6313

242 | -31 | 1,962 |0,196| 0,8099 | 0,09889 | 156,77 349,60 0,8343 1,6306

243 | -30 | 2,045 |0,205| 0,8121 | 0,09510 | 159,17 350,26 0,8441 | 1,6300

244 | -29 | 2,130 |0,213| 0,8143 | 0,09148 | 160,44 350,89 0,8493 | 1,6294

245 | -28 | 2,218 |0,222| 0,8166 | 0,08803 | 161,72 351,52 0,8545 | 1,6287

246 | -27 | 2,309 |0,231| 0,8189 | 0,08473 | 163,00 352,16 0,8596 1,6281

247 | -26 | 2,402 10,240| 0,8213 | 0,08158 | 164,28 352,79 0,8648 1,6275

248 | -25 | 2,499 10,250| 0,8236 | 0,07858 | 165,57 353,41 0,8699 1,6269

249 | -24 | 2,598 |0,260| 0,8261 | 0,07570 | 166,86 354,04 0,8751 | 1,6264

250 | -23 | 2,701 |0,270| 0,8285 | 0,07295 | 168,16 354,66 0,8802 | 1,6258

251 | -22 | 2,806 |0,281| 0,8310 | 0,07032 | 169,47 355,29 0,8854 | 1,6253

252 | -21 | 2915 |0,291| 0,8335 | 0,067/81 | 170,77 355,91 0,8905 1,6248

253 | -20 | 3,027 |0,303| 0,8361 | 0,06540 | 172,08 356,52 0,8957 1,6243

254 | -19 | 3,142 |0,314| 0,8387 | 0,06309 | 173,40 357,14 0,9008 1,6238

255 | -18 | 3,260 |0,326| 0,8413 | 0,06088 | 174,72 357,75 0,9060 | 1,6233

25 | -17 | 3,382 |0,338| 0,8440 | 0,05876 | 176,05 358,36 0,9111 | 1,6228

257 | -16 | 3,507 |0,351| 0,8467 | 0,05673 | 177,38 358,97 0,9162 1,6224

258 | -15 | 3,635 |0,363| 0,8495 | 0,05479 | 178,71 359,58 0,9214 1,6220

259 | -14 | 3,767 |0,377| 0,8523 | 0,05292 | 180,06 360,18 0,9265 1,6215

260 | -13 | 3,903 |0,390| 0,8551 | 0,05113 | 181,40 360,78 0,9316 1,6211

261 | -12 | 4,043 |0,404| 0,8580 | 0,04941 | 182,75 361,38 0,9367 | 1,6207

262 | -11 | 4,186 |0,419| 0,8610 | 0,04775 | 184,13 361,97 0,9420 1,6204

263 | -10 | 4,333 |0,433| 0,8640 | 0,04617 | 185,48 362,56 0,9470 | 1,6200

264 -9 4,484 10,448| 0,8670 | 0,04464 | 186,85 363,15 0,9522 1,6196

265 -8 4,639 |0,464| 0,8701 | 0,04318 | 188,22 363,74 0,9573 1,6192

266 -7 4,798 10,480| 0,8733 | 0,04177 | 189,60 364,32 0,9624 1,6189

267 -6 4,961 |0,496| 0,8765 | 0,04041 | 190,98 364,90 0,9676 | 1,6186

268 -5 5,128 ]0,513| 0,8798 | 0,03911 | 192,37 365,47 0,9727 1,6182

269 -4 5,299 ]0,530| 0,8831 | 0,03785 | 193,77 366,04 0,9778 | 1,6179
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IIpooonscenue (npun. 23 mab. 23.2)

VenpHbI 00beM | Y enbHas SHTAIBIUSA | Y IenbHas SHTPOIUS

Temnepatypa | [lasierue p v, M¥/kr I, kJx/Kr S,(kx/xr*K)

KHUIOKO-

T,K |t,°C Oap MlIIa crit e 107

mapa | JKMAKOCTH | Tapa | XKHIKOCTH | Tmapa

270 -3 5,475 10,548| 0,8865 | 0,03665 | 195,17 366,61 0,9829 | 1,6176

271 -2 5,655 |0,566| 0,8899 | 0,03548 | 196,57 367,17 0,9881 | 1,6172

272 -1 5,839 [0,584| 0,8934 | 0,03436 | 197,99 367,73 0,9932 | 1,6169

273 0 6,028 |0,603| 0,8970 | 0,03328 | 199,41 368,28 0,9984 | 1,6166

274 6,222 |0,622| 0,9006 | 0,03224 | 200,83 368,83 1,0035 | 1,6163

275 6,420 10,642| 0,9043 | 0,03124 | 202,26 369,38 1,0086 | 1,6160

276 6,622 0,662| 0,9080 | 0,03027 | 203,70 369,92 1,0138 | 1,6157

279 7,260 |0,726| 0,9198 | 0,02757 | 208,06 371,52 1,0293 | 1,6148

280 7,482 10,748| 0,9239 | 0,02673 | 209,52 372,04 1,0344 | 1,6145

1
2
3
277 4 6,830 0,683| 0,9119 | 0,02934 | 205,15 370,46 1,0189 1,654
6
7
8

281 7,710 |0,771)| 0,9280 | 0,02592 | 211,00 372,56 1,0396 | 1,6143

282 9 7,943 10,794| 0,9322 | 0,02514 | 212,48 373,07 1,0448 | 1,6140

283 10 | 8,180 |0,818] 0,9366 | 0,02438 | 213,96 373,58 1,0500 | 1,6137

284 11 | 8,424 |0,842| 0,9410 | 0,02365 | 215,46 374,08 1,0552 | 1,6134

285 12 | 8,672 |0,867| 0,9455 | 0,02295 | 216,96 374,57 1,0604 | 1,6131

286 13 | 8,926 |0,893| 0,9501 | 0,02226 | 218,47 375,06 1,0656 | 1,6128

287 14 | 9,186 |0,919| 0,9548 | 0,02160 | 219,99 375,54 1,0708 | 1,6125

288 15 | 9,451 |0,945| 0,9596 | 0,02097 | 221,52 376,02 1,0760 | 1,6122

289 16 | 9,722 ]0,972| 0,9645 | 0,02035 | 223,06 376,48 1,0812 | 1,6118

290 17 | 9,999 [1,000| 0,9695 | 0,01975 | 224,60 376,95 1,0865 | 1,6115

291 18 | 10,281 |1,028| 0,9746 | 0,01917 | 226,16 377,40 1,0917 | 1,6112

292 19 | 10,570 |1,057| 0,9798 | 0,01861 | 227,72 377,85 1,09/70 | 1,6109

293 20 | 10,864 |1,086| 0,9852 | 0,01806 | 229,29 378,29 1,1023 | 1,6105

294 21 | 11,165 |1,117| 0,9907 | 0,01754 | 230,88 378,72 1,1076 | 1,6102

295 22 | 11,472 |1,147] 0,9963 | 0,01703 | 232,47 379,14 1,1129 | 1,6098

296 23 | 11,785 [1,179] 1,0021 | 0,01653 | 234,07 379,56 1,1182 | 1,6094

297 24 | 12,104 |1,210| 1,0080 | 0,01605 | 235,68 379,97 1,1235 | 1,6091

298 25 | 12,430 |1,243| 1,0141 | 0,01559 | 237,31 380,37 1,1288 | 1,6087

299 26 | 12,763 |1,276| 1,0203 | 0,01514 | 238,94 380,75 1,1342 | 1,6083

300 27 | 13,102 |1,310] 1,0267 | 0,01470 | 240,59 381,13 1,1396 | 1,6078

301 28 | 13,448 [1,345| 1,0332 | 0,01427 | 242,24 381,50 1,1450 | 1,6074

302 29 | 13,801 [1,380| 1,0400 | 0,01386 | 243,91 381,86 1,1504 | 1,6069

303 30 | 14,160 |1,416| 1,0469 | 0,01346 | 245,60 382,21 1,1558 | 1,6065

304 31 | 14,527 |1,453| 1,0540 | 0,01307 | 247,29 382,55 1,1613 | 1,6060

305 32 | 14,900 |1,490] 1,0613 | 0,01269 | 249,00 382,87 1,1668 | 1,6055

306 33 | 15,281 |1,528| 1,0688 | 0,01233 | 250,72 383,19 1,1723 | 1,6049

307 34 | 15669 |1,567| 1,0766 | 0,01197 | 252,46 383,49 1,1778 | 1,6044

308 35 | 16,065 |1,607| 1,0845 | 0,01162 | 254,21 383,78 1,1833 | 1,6038
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[Ipunoxenue 24

Juarpamma 1 — Igp must R22. 1uki X0I0AMIBHOM MaIIMHBI OJTHOCTYIICHYATOTO CKATHSI.
wy

500
900
800
010
210
510

20
sZ0

£0

ro

4}

oc
(74

o€l

or

ors

Sy

05k

N

Mq

09

i

'.3.
pacs
w
o
)

/ !M\.r g
0cs

008

o = e

078 009 y o9 0r e
| y— i ! |
C _\W
LT ]
ﬁ | ¢ ) ,
_\\" | Sli— — i 1
AT A | ! !
=7AH0H ! ‘. y)
/ _y” 711 !
L ] =t SUDZ ., i
, | /]
q0 | ¢ 7% | {
= N P | |
| Tr [ I
[ WD\ N _n) |

¥4

005

org

“oz8 008 08

/ N
S <
SO
Al S ,v”.
o/ 02/

ocr _ eor
4

08t 0% orr

T

272 BUe
d bj—1
owwodzonly

00
900
80°0
10

210
§10
20

20

€0
10

90

wy
~N

b4
ol

>

[

Sl

4

§C
o€

/4
o5

0z9 009 08§ 09s ors 02§

005

08y

sy orr

09

ocr  oor

01 - d anuavgoly

85



[Ipunoxenue 25

Huarpamma i — Igp nms R22. Lkt X010AuIbHOM MaIIMHbI IBYXCTYHEHYATOrO CKaTHs
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[Tpunoxenue 26
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Puc. 26.1. LIukJibl XOJIOAUJIBHBIX MAIIIWH:

a — IUKJI MTApOBOM XOJOIUILHON MAIIMHBL, O - K pacueTy MUKJIa XOJI0IUIpHON MammHb! Juist R134a;
B - IUKII XOHOI[HHBHOﬁ MalInuHBbI ,Z[BYXCTYI'IeH‘-IaTOFO cxKartusl.
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[Tpunoxenue 27
Tabnumna 27.1
OCHOBHBIC TEXHUYECKHE JJAHHBIC TOPH30HTAIBHBIX KOKYXOTPYOHBIX KOHJICHCATOPOB

tuna KTT

Iromas BMOCTHMOCTE JlnameTp yCcia0BHOIO

9 Pazmepsl, MM npocTpancTBa, M’ MPOX0/1a aTpyoOKOB,
Konnen- HapyKHOH Yucio P ’ MM Mac-

MOBEPXHOCTH
carop ma Bl | TPYO | Mex ca, KT
TermiIooomMe- JUTH- TpyO
2 METp cota Tpyo d dq d;
Ha, M Ha L HOTO
D H HOTO

KTTI-25 25 500 |2910| 910 | 106 0,38 0,13 | 50 20 65 | 950
KTrI-32 32 500 |3410| 910 | 144 0,46 0,16 | 50 20 65 | 1070
KTT-40 40 500 |4410| 910 | 144 0,61 0,2 50 20 65 | 1350
KTI-50 50 600 |3510{ 1000 216 0,61 0,24 | 70 25 80 | 1520
KTT-63 63 600 (4510 1000 216 0,86 031| 70 25 80 |1900
KTI-80 80 600 |5510( 1000 | 216 1,07 0,37 | 80 25 100 | 2300
KTI-125 125 800 |4650| 1230 | 386 1,49 0,61| 80 32 125 | 3440
KTI-160 160 800 |5650| 1230 | 386 1,86 0.7 80 32 125 | 4292
KTI-200 200 1000 |4750| 1670 | 614 2,32 0,99 | 100 40 200 | 5580
KTI-250 250 1000 |5750( 1670 | 614 2,91 1.19 | 100 40 200 | 6780
KTrI-315 315 1200 |5850| 1940 | 870 4,52 15 | 100 50 250 | 9480
KTI-400 400 1200 |6800] 1940 | 870 5,6 46 | 100 50 250 15550

Tabnuna 27.2
OCHOBHBIE TEXHUYECKUE XaAPAKTEPUCTHKU KOKYXOTPYOHBIX TOPU30HTATHHBIX
KOHJIEHCATOPOB
Konnencarop i ['abap HTBHHe P a3Me‘pH, %M D.. Macca, Kr
Xnaoacenm R717
MK40 3200 780 800 500 1040
MK60 3500 815 800 600 1509
125KTI 4680 1000 1230 800 3540
200KTTC 4775 1800 1670 1000 5650
250KTT 5775 1800 1670 1000 6870
300KTI" 5875 2100 1940 1200 9500
Xnaoacenm R22
KX12 2300 510 660 307 360
1KX35 2975 550 850 500 630
KP43 3620 700 750 500 790
IK®130 3610 845 975 600 1345
1K®260 3655 1050 1150 800 2220
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IIpooonoicenue (npun. 27)
Tabnuma 27.3
OCHOBHBIC TEXHUYECKHE XapPaKTEPUCTUKN KOKYXOTPYOHBIX TOPU30HTATBHBIX

KoHAeHcaTopoB Tuma KA

[Lromans Buvectimocts | AMETP YCIO0B-
o Pazmepsl, MM 3| HOro mpoxoja
HaAPYKHOU MPOCTPAHCTBA, M
Konnen- Yucno naTpyOkoB, MM | Macca,
MTOBEPXHOCTH
catop | oBme. | M2 BBl | TpyO MEX 6 KT
JUTHHA TPy
2 METp corta TpyO d | dp | do
Ha, M L HOT'O
D H HOTO
KA-35 35 426 | 4425 | 720 175 0,35 - 50| 25| 80| 1250
KA-50 50 500 | 4425 | 720 252 0,43 - 50| 25| 80| 1580
KA-80 80 600 | 4550 | 820 400 0,58 - 50| 32| 125| 2400
KA-100 100 600 | 5550 | 820 400 0,77 - 50| 32| 125/ 3100
KA-150 150 800 | 4675 1025 750 0,99 - 65| 40| 150| 4500
KA-180 185 800 | 5675 | 1025 | 750 1,23 - 65 | 40| 150 | 5500
KA-230 225 1000 | 4850 | 1470 | 1150 1,59 - 80 | 50| 200 | 6800
KA-280 280 1000 | 5850 | 1470 | 1150 1,99 - 100 | 65| 200 | 8400
KA-350 340 1000 | 6850 | 1470 | 1150 2,39 - 100 | 65| 200 | 9900
Tabmuma 27.4
XapakTepucTuKa (PEOHOBBIX TOPU3OHTAIBHBIX KOKYXOTPYOHBIX KOH/ICHCATOPOB
HieH;TEHHTae HBHE’:)ﬁ Juna Tpy0 Jluametp Hucrno Yucno
Konnencarop HaLb Hapysx PYO o6euaitkn D, TpYyoO,
MOBEPXHOCTH I, m XOJIOB, Z
2 MM n
TEIUI000MEHa, M
KTP-4 4,8 1,0 194 23 4;2
KTP-6 6,8 15 219 29 4;2
KTP-9 9,0 1,0;1,3 273; 377  |46; 53 4;2
KTP-12 12,8 1,0;1,2 377; 325 86 4;2
KTP-18 18,0 1,8 377 86 4;-2
KTP-25 30,0 15 404 135 4
KTP-35 40,0 2,0 404 135 4
KTP-50 49,6 2,5 404 135 4
KTP-65 62 2,0 500 210 4;2
KTP-85 92,5 3,0 500 210 4;2
KTP-110 107 2,5 600 293 4
KTP-150 150 3,5 600 293 2
KTP-200 200 3,0 800 455 4;2
KTP-260 260 4,0 800 455 2
KTP-308 407 4,0 900 680 -
KTP-500 500 5,0 900 680 -

[Ipumeuanue. Vcrosnoe obosnauenue: K — xonnencarop, T — TpyOuarsiid, I' — ropusoHTaB-
HBIH, P — pebpuctsiii, A — pabota Ha R717, udps! mocie OyKB — M0l MTOBEPXHOCTH TEILIO00-

MEHa, M".
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Ilpooonocenue (npun. 27)
Tabnuua 27.5

TInomane BMmectuMocTh Jluaverp
HApYKXHOH IPOCTPAHCTBA i Hucno | Huamerp YCIIOBHOTO Macea
KonnmeHncarop | MOBEpPXHOCTH > py6 | koxyxa D, | mnpoxoma, MM o ’
TEIIO00OMEHA, | MEXTpPYO-| TpyO | 7 MM
M HOTO HOT'O da do
50 KB 50 0,66 0,44 48 600 65 32 1716
75 KBU 75 0,87 0,63 68 700 65 32 2258
100 KBU 100 1,07 0,88 96 800 80 40 2996
125 KBU 125 1,40 1,16 | 126 900 80 40 3865
150 KBU 150 1,79 1,38 | 150 1000 100 50 4553
250 KBU 250 2,42 2,12 | 230 1200 125 50 6868

OCHOBHBIE TEXHUYECKHE JaHHBIC BEPTUKAJIbHBIX KO)KyXOTp}I6HbIX KOHACHCATOPOB
[Ilpumeuanue. Vcrnosnoe oboznauenue. K — konnencarop, B — Beprukanbubiii, I — nHTEHCH-
(UIUPOBAHHBIH.

TabOmnura 27.6
XapaKTepUCTUKA OPOCUTEIBHBIX KOHJICHCATOPOB

HuameTtp
Ilromanp Yucio Obnem AaMMHAYHBIX [IMupuna | Macca,
Konnencarop | moBepxHOCTH " pecusepa,
2| cexumi 3 LITYIEPOB, MM B, Mm KT
OXJIAKICHUS, M M

d, d, (ds3
30 MKO 30 2 0,053 50 20 15 1225 1280
45 MKO 45 3 0,110 70 25 20 1775 1850
60 MKO 60 4 0,153 80 32 20 2325 2460
75 MKO 75 5 0,194 80 32 20 2875 3050
90 MKO 90 6 0,225 100 | 32 20 3425 3795

Tabmuma7. 7
OcHOBHBIE TEXHUUECKHUE JJaHHbIe KOHIeHcaTopoB Tuna BKJI nns ammuaka

Hnomazui Yucno [upuna JlnameTtp ycioBHOTO
HapYXHOH Macca,
Konnencarop HOBEDXHOCTH TEII000MEeH- | KOHJIEHCaTOopa, poxozaa, MM T
P 2 | HBIX OaTapei MM
TEII000MEHa, M d; d,

BKJI-500 505 3 1272 70 70 2037
BKJI-630 700 3 1272 70 70 2341
BKJI-800 842 4 1636 70 70 2753

[Ipumeuanue. Vcrosnoe obosnauenue: B — Bozmymnbsiii: K — konaencarop: JI —
@ 2
JIEHTOYHOE opedpenue: udpsbl mociae OYKB —IUIOMIAs HAPYKHOM MOBEPXHOCTH TEIJIOOOMEHA, M”.
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IIpooonicenue (npun. 27)

. \ Obnem- Mom-
v S HBbLiT HOCTh
e @ L§ pacxon 3NIEKTPO- HHa;:LeTTpvéEé ’BMM)
2 &) S 5 BOJIEI, JBUTaTe- P}
e = = My s, KBt
g= e E " aMMHayg-
guh EH :Ef: g HELX BOIAHBIX § .
BE| 22 £2 13 Ela| = A[F| T | A |5 |4
KoHneHcartop | % Ej TD,-% gg g i} g % % — éo B g E%
T = = g = = & = =
20 2 | B8 F E|E|E|E|a2|EEl g
g 5 ST 15128l 8l BIE| 21858 ©
= = = o 4 < Sl = e ~ - ool B
=208 | & | g SI5l8| 5| 2[%E] ¢
=] S S =g - g | Siegl =
T g‘ = = = é 2| Fgl =
=] = Slger
287 2
VIUK -100-H 273 1055 18000 28 035 1 2,2 2,0 100 50 80 100 1080 1440
VIMK2-200-H 547  211,0 26000 56 0,70 2 4,4 4,0 100 50 100.150 2020 3100
VIMK3-300-H 821 3165 54000 84 1,05 3 6,6 6,0 150 70 100 150 2940 4500
VHK4-400-H 1093 422,0 72000 112 1,40 4 88 8,0 150 70 100 150 3880 35900
VMK5-500-H 1368 527,5 90000 140 1,75 5 11,0 10,0 150 80 100 200 4820 7400
VHK6-600-H 1642 633,0 108000 168 2,10 6 13,2 12,0 150 80 125 200 5760 8800

Puc. 27.1. Tabnuna: « TexHuueckue XapakTepUCTUKH UCTTAPUTEIIbHBIX
KoHzeHcatopoB MUK»
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[Ipunoxenue 28
Taomura 28.1
OCHOBHBIC TEXHUYECKHE JJAHHBIC IICHTPOOCIKHBIX HACOCOB ThMa K

Mapka ITopava, | Hanop, Morrocts srex- Fa6a}:2?;fae I;f;MepH Macca,

Hacoca M/c klla TPOABMIATEIIA, ’ KT
kBT JIMHA | HIMPUHA | BBICOTA
1,5x-8/190 0,0026 116 1,0 400 214 227 25
1,5x-8/19a 0,0028 140 1,7 400 214 227 25
1,5x-8/19 0,0030 174 1,7 400 214 227 25
2k-20/180 0,0046 120 1,7 411 227 233 27
2k-20/18a 0,0050 140 1,7 411 227 233 27
2x-20/18 0,0055 180 2,8 411 227 233 27
2k-20/300 0,0055 200 2,8 413 267 250 28,8
2k-20/30a 0,0062 250 2,8 413 267 250 28,8
2x-20/30 0,0065 285 45 413 267 250 28,8
3k-45/30a 0,011 210 45 482 280 294 42
3k-45/30 0,014 280 7,0 482 280 294 42
4x-90/20a 0,018 185 7,0 498 292 300 44.8
4x-90/20 0,028 220 7,0 498 292 300 44,8
Ta0Omura 28.2
OCHOBHBIEC TEXHUYECKHUE JaHHBIE IIEHTPOOESKHBIX HaCOCOB Tuma Al
Harmop MouwHoeTs ["aGaputHbie Macca
cTonba pa3Mepsl, MM
ITomaua, eKTpO |Dyse., | Dy.ar, AIEKTPO-
Tunopasmep Mc PKHJIKOTO IBUTATEN, | MM | MM Hacoca
XJIagarcHTa, <BT > JJIA | IOMPH | BBICO r >
M Ha Ha Ta

ATI'-6,3/32-0(1) | 0,00056 32 2,2 50 32 640 | 395 | 290 86
0,00175 62 2,2 50 32 640 | 395 | 290 86
0,00264 30 2,2 50 32 640 | 395 | 290 86
ATI'-12,5/50-0(1), 0,0035 50 4,0 50 32 730 | 405 | 340 100
AT'-25/50-0(1) | 0,0069 50 75 65 50 805 | 438 | 445 235
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[Ipunoxenue 29
Taomura 29.1
dusnyeckue cBoicTBa paccoia xyuopuaa HaTpusi NaCl

Conepxanue cosu, % VY nenbHas TEMI0eMKOCTh, KJk/(KrK)
[LnoTHOCTB Temmneparypa
mpu +15 | B pactBo- Ha 10? 3aMep3aHus,
°C, Kt/ pe yacTen oC 0 -5 -10 -15 -20
BOJIBI

1,00 0,1 0,8 0,0 4,191 _ _
1,01 15 15 -0,9 4,074 — — — —
1,02 2,9 3,0 -1,8 4,003 — — — —
1,03 4,3 45 -2,6 3,940 — — — —
1,04 5,6 59 -3,5 3,965 — — — —
1,05 7,0 1,5 -4.4 3,827 — — — —
1,06 8,3 9,0 -5,4 3,772 | 3,768 — — —
1,07 9,6 10,8 -6,4 3,722 | 3,718 — — —
1,08 11,0 12,3 -7,5 3,676 | 3,668 — — —
1,09 12,3 14,0 -8,6 3,630 | 3,626 — — —
1,10 13,6 15,7 -9,8 3,588 | 3,584 | 3,580 — —
1,11 14,9 17,5 -11,0 3,550 | 3,546 | 3,538 — —
1,12 16,2 19,3 -12,2 3,533 | 3,508 | 3,500 — —
1,13 17,5 21,2 -13,6 3,475 | 3,471 | 3,467 — —
1,14 18,8 23,1 -15,1 3,441 | 3,437 | 3,429 3,421 —
1,15 20,0 25,0 -16,6 3,408 | 3,404 | 3,385 3,387 —
1,16 21,2 26,9 -18,2 3,375 | 3,370 | 3,362 3,354 —
1,17 22,4 29,0 -20,0 3,341 | 3,337 | 3,333 3,328 3,320

1,175* 23,1 30,1 -21,2 3,328 | 3,324 | 3,320 3,316 3,308
1,18 23,7 31,1 -17,2 3,312 | 3,308 | 3,303 3,299 -
1,19 24,9 33,1 -9,5 3,282 | 3,278 - - -
1,20 26,1 35,3 -1,7 3,257 - - - -
1,203 26,3 35,7 0,0 3,249 - - - -

* DBTEKTUYECKHI pacTBOP.
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IIpooonocenue (npun.29)
Tabmura 29.2
dusnueckue cBoiicTBa paccosia xjopuia kaneius CacCl,

Conepsxanue conu, % Y nenbHas TEII0eMKOCTb, KJ[x/(krK)
[ImoTHOCTH 00 Temneparypa
npu +15 Ha 3aMep3aHus
o?;, ar/m | PECTROT o creit EC ’ 0 10 | -20 -30 -40
pe BOJBI

1,00 0,1 0,1 0,0 4,199 — - - -
1,05 5,9 6,3 -3,0 3,831 — — — —
1,10 11,5 13,0 -6,1 3,500 — — — —
1,15 16,8 20,2 -12,7 3,224 | 3,199 — — —
1,16 17,8 21,7 -14,2 3,174 | 3,153 - - -
1,17 17,9 23,3 -15,7 3,127 | 3,107 - - -
1,18 19,9 24,9 -17,4 3,036 | 3,060 - - -
1,19 20,9 26,5 -19,2 3,044 | 3,019 — — —
1,20 21,9 28,0 -21,2 3,002 | 2,977 | 2,952 — —
1,21 22,8 29,6 -23,3 2,964 | 2,939 | 2,914 — —
1,22 23,8 31,2 -25,7 2,931 | 2,906 | 2,880 - -
1,23 24,7 32,9 -28,8 2,897 | 2,872 | 2,877 — —
1,24 25,7 34,6 -31,2 2,868 | 2,843 | 2,818 | 2,793 -
1,25 25,6 35,2 -34,6 2,839 | 2,813 | 2,788 | 2,763 —
1,26 27,5 37,9 -38,6 2,809 | 2,784 | 2,759 | 2,734 —
1,27 28,4 39,7 -43,6 2,780 | 2,755 | 2,730 | 2,705 2,679
1,28 29,4 41,6 -50,1 2,755 | 2,730 | 2,705 | 2,679 2,654

1,286 29,9 42,7 -55,0 2,732 | 2,713 | 2,688 | 2,663 2,633
1,29 30,3 43,5 -50,6 2,726 | 2,700 | 2,675 | 2,650 2,625
1,30 31,2 45,4 -41,6 2,700 | 2,675 | 2,650 | 2,625 2,60
1,31 32,1 47,3 -27,1 2,675 | 2,659 | 2,621 — —
1,32 33,0 49,3 -23,9 2,650 | 2,625 | 2,596 | 2,596 —
1,33 33,9 51,3 21,2 2,625 | 2,600 | 2,571 — —
1,25 25,6 35,2 -34,6 2,839 | 2,813 | 2,788 | 2,763 -
1,26 27,5 37,9 -38,6 2,809 | 2,784 | 2,759 | 2,734 —

* DBTEKTUYECKHI pacTBOP.
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IIpooonocenue (npun.29)

Tabmuma 29.3
[TnotHoCTh paccosa NaCl, kr/n
MaccoBas Temneparypa, °C
JOJIsA COJIN
5 pactsope, % -20 -10 0 10 20 30
5 - - 1,03820 1,03659 1,03405 1,03074
6 - - 1,04590 1,04403 1,04131 1,03786
7 - - 1,05361 1,05150 1,04860 1,04503
8 - - 1,06133 1,05900 1,05594 1,05225
9 - - 1,06909 1,06654 1,06332 1,05951
10 - - 1,07686 1,07411 1,07074 1,06682
n - - 1,08467 1,08173 1,07821 1,07411
12 - - 1,09251 1,08939 1,08572 1,08158
13 - - 1,10039 1,09709 1,09329 1,08904
14 - - 1,10830 1,10483 1,10090 1,09656
15 - 1,11945 1,11626 1,11262 1,10857 1,10413
16 - 1,12765 1,12427 1,12047 1,11630 1,11177
17 - 1,13588 1,13232 1,12833 1,12409 1,11946
18 - 1,14415 1,14041 1,13634 1,13193 1,12722
19 - 1,15246 1,14857 1,14436 1,13984 1,13504
20 - 1,16082 1,15678 1,15244 1,14782 1,14293
21 - 1,16923 1,16505 1,16058 1,15586 1,1089
22 - 1,17770 1,17337 1,16880 1,16397 1,15891
23 1,19044 1,18622 1,18176 1,17707 1,17215 1,16702
24 - 1,19480 1,19022 1,18542 1,18040 1,17519
25 - - 1,19874 1,19383 1,18873 1,18344
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IIpooonocenue (npun.29)

Tabmauma 29.4
[TnoTHOCTB paccosa CaCl,, kr/n
MaccoBas Temneparypa, °C
ot conu B -30 -20 20 30
pactBope, % -10 0 10
5 — — — 1,0488 1,0425 1,0402 1,0369
6 — — — 1,0528 1,0513 1,0489 1,0456
7 — — — 1,0619 1,0602 1,0577 1,0544
8 - — - 1,0710 1,0691 1,0664 1,0629
9 — - — 1,0802 1,0781 1,0753 1,0718
10 — - — 1,0895 1,0872 1,0843 1,0808
11 — — — 1,0989 1,0964 1,0934 1,0899
12 — — — 1,1083 1,1056 1,1025 1,0993
13 — — — 1,1178 1,1150 1,1117 1,1079
14 — - - 1,1274 1,1244 1,1210 1,1172
15 — - 1,1396 | 1,1371 1,1340 1,1304 1,1261
16 - - 1,1449 | 1,1469 1,1438 1,1399 1,1357
17 — — 1,1597 | 1,1568 1,1534 1,1495 1,1451
18 — — 1,1698 | 1,1667 1,1632 1,1592 1,1548
19 — — 1,1801 | 1,1768 1,1731 1,1690 1,1645
20 — - 1,1904 | 1,1869 1,1831 1,1788 1,1742
21 — 1,2046 1,2010 | 1,1972 1,1932 1,1889 1,1844
22 - 1,2150 1,2114 | 1,2075 1,2033 1,1989 1,1942
23 — 1,2260 1,2221 | 1,2180 1,2137 1,2092 1,2045
24 — 1,2369 1,2328 | 1,2285 1,2240 1,2194 1,2146
25 — 1,2481 1,2437 | 1,2392 1,2346 1,2299 1,2251
26 1,2634 1,2634 1,2590 | 1,2545 1,2499 1,2452 1,2354
27 1,2749 1,2703 1,2656 | 1,2608 1,2559 1,2510 1,2460
28 1,2868 1,2818 1,2768 | 1,2718 1,2668 1,2617 1,2567
29 1,2981 1,2930 1,2879 | 1,2828 12777 1,2725 1,2674
30 1,3098 1,2045 1,2933 | 1,2940 1,2888 1,2835 1,2783
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IIpooonocenue (npun.29)

Tabmnura 29.5

TCHJ’IO(bI/IBI/I‘ICCKI/IC CBOMCTBA BOAHOI'O paCTBOpa 3TUIICHITIMKOJIA

Maccosas VY enbHas TEMI0EMKOCTh BOJHOTO PacTBOPa
HJIOTH03CTL, nons 3tu- | Temmeparypa sranenriukons [k Ux/(JIkr ¢ K)] npu t, °C
KI/M JIEHTJIUKOIIS, [3aMep3anus, °C
% 50 20 0 -10 -20

1005 4,6 -2 4,14 4,14 | 4,10 - -
1010 8,4 -4 4,10 4,06 | 4,06 - -
1015 12,2 -5 4,06 4,02 | 3,98 - -
1020 16,0 -7 4,02 394 | 3,89 - -
1025 19,8 -10 3,98 3,89 | 3,85 - -
1030 23,6 -13 3,94 3,85 | 3,77 3,77 -
1035 27,4 -15 3,85 3,74 | 3,713 3,68 -
1040 31,2 -17 3,81 3,73 | 3,64 3,64 -
1045 35,0 21 3,73 3,64 | 3,56 3,56 -
1050 38,5 -26 3,68 356 | 3,52 3,48 3,43
1055 42,6 -29 3,60 3,48 | 3,43 3,39 3,35
1060 46,4 -33 3,52 339 | 3,35 3,31 3,26
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[Tpunoxenue 30
Tab6nuua 30.1
OcHOBHbBIEC TEXHUUECKHUE JIAHHBIC MMAHEIbHBIX UCIIApUTETIeH

N ! <
g = Pa3mepsr Oaxa, 2 =
o =3 = = . JnameTp mTynepoB, MM o § .
) = i
= |28 % =2l e | %
o, % Q B L] oM O
S 5 S 8 S| 5% 2
Q Qo
E |22 2| L|B|H |d|d|d|ldl d]EF|E |°
5 = = o
= o - =
40111 40 8x5 | 3470 | 7351050 | 100|100 | 50 | 20 70 | 0,223 1 |1540
60MI1 60 | 12x5 | 3670 |1060] 1050 | 100 |100| 50 | 20 | 100| 0,332 1 |2185
90UII 90 | 18x5 | 3670 |1545| 1050 | 150 |100| 50 | 20 | 100| 0,497 1,7 | 3040
120M1IT | 120 | 12x10 | 6100 |1115| 1050 | 200|200 | 125| 40 | 150| 0,501] 1 3970
180MIT | 180 | 18x10 | 6100 |1625| 1200 | 250|200 | 125| 40 | 150| 0,744| 1,7 | 5530
240UIT | 240 | 24x10 | 6100 |2135| 1200 | 250|200 | 125| 40 | 200| 1,008 1,7 | 7120
320M1IT | 320 | 32x10 | 6100 |2815| 1200 | 300 | 200 | 125| 40 | 200| 1,34 1 9440
Tab6mmma 30.2
TexHuueckne XapakKTEPUCTUKU IMAHEIBbHBIX aKKYMYJIATOPOB
N2 , E“
=g |8 & o
S | 88 =
S & | EK < | Pa3meps! 6aka, MM JnameTp mTyuepoB, MM
g o | =& |E
= 55 g, ¢
3 S |E2E|8
= Sg | 2=Em| = Macca, kr
= a < =Y 5 2| A
= Sq- S E
= | Eg |58 |¢ o
s |28 |E| L H | dy |do| d3 | di | d
=S |Ee |2
5 | <8
& o)
AKX-30 30 76 1,1{ 3268 | 908 | 1258 | 100 |20 | 50 25 65 1440
AKX-45 45 116 |1,1| 3438 | 1328 | 1258 | 150 | 20| 100 | 40 65 2040
AKX-120 120 302 |2,2| 5958 | 1748 | 1258 | 250 [20| 100 | 40 | 150 4500
AKX-160 160 407 |2,2| 5958 | 2308 | 1258 | 300 (20| 150 | 80 | 150 5560
2AKX-30 60 152 |2,2] 3268 | 908 | 1258 | 100 20| 50 25 | 100 2940
2AKX-45 90 232 |2,2| 3438 | 1328 | 1258 | 150 (20| 100 | 40 | 100 4180
2AKX-120 240 604 |4,4| 5958 | 1748 | 1258 | 250 (20| 100 | 40 | 200 9860
2AKX-160 320 814 4,4 5958 | 2308 | 1258 | 300 | 20| 150 | 125 | 200 | 11960

* B yucnurene 3naueHue 3 u dg UIst BEPXHETO sIpyca, a B 3HAMEHATEIIE IS HIKHETO
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IIpooonacenue (npun. 30)
Taomuma 30.3
OCHOBHbBIC TEXHHUYCCKUE TAaHHBIC aMMHAYHBIX TOPU30HTAIBHBIX KOKYXOTPYOHBIX

vucnapuTenen
bl S o
S E PanMEDEL MM BMmectumocTh | Y cCIIOBHBIM Macca,
£ 80 PrL, © §[ MPOCTPAHCTBA, IPOX O KT
= = 2 M naTpyoOKoB, MM
Wcnapurens | = é GE ° °
s 5'S a JUTAHA | BEICOTA E g Mené TpyO q d | d
A R SR
= =
NTT-40 40 500 | 4510 | 1285 (138 | 8 | 05 | 0,18 |80 | 25 | 80| 1435
NTT-50 50 600 | 3560 | 1470 | 210 | 8 | 0,52 | 0,25 | 80 | 25 |100| 1585
NTT-63 63 600 | 4560 | 1470 | 210 | 8 | 0,7 | 0,32 | 80 | 25 |100| 1970
NTT-80 80 600 | 5560 | 1740 | 210 | 8 |0,885| 0,4 | 80 | 25 |125| 2400
NTT-125 125 | 800 | 4650 | 1800 | 390 | 8 | 1,14 | 0,61 |125] 25 |150| 3530
NTT-160 160 | 800 | 5650 | 1800 | 390 | 8 | 1,58 | 0,72 |125| 25 |150| 4230
NTT-200 200 |1000| 4780 | 2060 | 626 | 8 | 2,1 | 0,76 |150| 25 |200| 5530
NTT-250 250 |1000| 5780 | 2060 | 626 | 8 | 2,64 | 0,95 |150| 40 [200| 6600
NTT-315 315 |1200| 5890 | 2520 | 870 | 4 | 3,8 2,0 |200| 40 |250| 9380
NTT-400 400 |1200| 6890 | 2520 | 870 | 4 | 4,3 2,3 |200] 40 |250| 15550

[Ipumeuanue. Vcrosnoe obosnauenue: I — ucnapurens, T — TpyOuaTsiid, I' — ropusoHn-
TaJbHBINA, IIUQPHI TOcTe OYKB — IJIONIA/(b HAPY>KHOW MOBEPXHOCTHU TEIIIO0O0OMEHA, M

Taomuma 30.4
OCHOBHBIE TEXHUUECKUE TAaHHBIE (PPEOHOBBIX TOPU3OHTAIBHBIX KOKYXOTPYOHBIX
vcrnapuTenen
o
HapYXHOU YRS, Yucno |[Yucio YIICPOB, Macca,
Hcnapurens | XnagareHTt KU | BCAChI | XJ1aJ10
IIOBEPXHO- TpyO | X0/10B KT
2 D L KOCT| Balo | HOcHU
CTH, M
HOIO| IIEro | Teisd
JTP-12 R12, 12 325 |1415| 70 | 6 | 25| 50 | 50 | 300
R134a
JITP-18 R12, 18 325 [1665| 84 | 6 | 32| 50 | 50 | 360
R134a
JITP-25 R12, 25 400 | 1665 | 118 | 6 | 32| 50 | 70 | 425
R134a
UTP-35 R12, 35 500 | 2500 | 145 4 40 70 80 575
R134a
HUTP-105 R12, 105 600 | 3700 | 241 4 50 | 100 | 125 | 1650
R134a
UTP-210 R12, 210 800 | 3700 | 491 4 50 | 125 | 150 | 3000
R134a
HUTP-400 R12, 400 1200 | 3870 | 920 4 70 | 125 | 200 | 6068
R134a
HUTP-65 R22, 65 500 | 2435 | 210 4 32 | 100 80 | 1035
R134a
* R22,
NTP-35H R134a 35 500 | 3000 | 123 4 25 | 125 80 900

* H — auskoTeMnepaTypHbii npu to o -80°C
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[Ipunoxenue 31

Taomura 31.1

OCHOBHBIC TEXHUYCCKHE JaHHBIC TpY6 JJIs1 U3TOTOBJICHU A HpH60pOB OXJIAXKIACHUA

PasMepbl, My IImomans Macca 1 m

’ MMOBEPXHOCTH TPYyOBI, KT O6bem 1 M

Tpy6 JIEHTHI 1ar opeo- TEIIONEPERAT | ran- opebpeH- pr6I§IV’

(FOCT-8732) | 1-HII-M-710 | pesms, s | ™ OPEOP e TPYORI " it | ot M
Ammuaunvie bamapeu

57x3,5 1x45 35,7 1,01 4,62 9,22 0,00196

38x2,5 30,0 0,93 2,19 6,99 0,00086

38x2,5 20,0 1,33 2,19 9,39 0,00086

Pacconvuvie bamapeu

57x3,5 1x45 35,7 1,01 4,62 9,22 0,00196

38x3 30,0 0,93 2,59 7,39 0,00086

38x3 20,0 1,33 2,59 9,79 0,00086

Ammuaynvie 86030yxooxaaoument

38x2,5 0,8x30 20,0 0,76 2,19 5,08 0,00086

38x2,5 0,8x30 13,3 1,08 2,19 6,53 0,00086
25X2,5 0,6x20 16,0 0,44 1,39 2,59 0,000314
25X2,5 0,6x20 10,0 0,65 1,39 3,29 0,000314

Pacconvuvie 6030yxooxnadumenu

38x3 0,8x30 20,0 0,76 2,59 5,48 0,00086

38x3 0,8x30 13,3 1,08 2,59 6,93 0,00086
25x3 0,8x20 16,0 0,44 1,63 2,83 0,000284
25x3 0,8x20 10,0 0,65 1,63 3,53 0,000284
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IIpooonocenue (npun.31)
Tabnuma 31.2
XapakTepucTHKa CEKIIUM JJIsI U3rOTOBJICHUS OaTapeit

Yucio [Imomaaes moBepxHO- M t
Tun Pa3mepsl, MM MIPOMEXKYTKOB |CTH TETNIOOOMEHA () acca (kr) mpu mare t,
ceKui MEXIY npwu mare t),Mmm MM
L H Tpybamu 20 30 20 30
CK 1000 3 20,7 14,3 108,9 83,9
1500 5 31,0 21,5 163,6 126,1
C3r 2750 1000 3 19,9 13,7 104,4 80,4
1500 5 29,8 20,5 157,5 120,5
C3X 1000 3 19,9 13,7 105,2 81,2
1500 5 29,8 20,5 158,3 121,3
3000 1000 3 22,8 15,7 117,1 90,0
1500 5 34,2 23,6 176,7 134,9
CC 4500 1000 3 34,5 23,8 178,2 135,7
1500 5 51,8 35,7 267,2 203,7
6000 1000 3 46,3 31,9 238,3 181,7
1500 5 69,5 47,9 357,4 272,4
C3 2000 1000 3 13,1 91 73,0 57,2
2000 1500 5 19,7 13,6 109,9 84,7
4500 1000 3 32,7 22,6 171,2 4315
4500 1500 5 49,1 33,9 257,1 197,6
C2K 2000 1000 3 14,6 10,2 89,8 71,7
2000 1500 5 21,9 15,4 1335 107,4
4500 1000 3 34,2 23,7 183,3 142,0
4500 1500 5 51,4 35,6 2745 2125
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[Ipunoxenue 32

Taomura 32.1

OcHOBHBIE TEXHUYECKUE JJaHHBIE Bo3ayxooxyuaauTened tTunos BOII, BOT,

HBO u ®BII
o] [ oo OSome
= 2| RS BEHTWIATO-|
S E o \F . = pa, KBt %3”‘ » | T'abapuTHBIC
& & S E =| 5| = M/C pasmepsl, MM |BmecTtr
5 § = E| §| & |upuuacrore BpameHus, ‘T Macea,
o B R EE g 8 ot MOCTbh
8 H x| @&l & o TpyO K
S| S = § m Q — pyo,
= H o s < S| < M3
SE|Eg|7| H
=235 167 |25(167| 25 | L | B | H
2T E
e
=
s110-AB2-50] 50 [5800| 3| 134 | 0,37 |0,55|0,67| 0,94 0,025 | 340
A10-AB2-75| 75 |[8700| 3| 8,6 | 0,37 |0,55/0,67| 0,94 (1900[1000| 730 | 0,025 | 380
sA10-AB2- | 100 |11600( 8 | 175 | 1,1 | 1,5|1,37| 2,7 [1910[2176| 800 | 0,061 | 735
SA10-AB2- | 150 |17400( 8 | 11,3 | 1,1 | 1,5|1,37| 2,7 [1910[2176/ 800 | 0,061 | 843
SA10-AB-250| 250 |29000|{16| 17,5 | 1,5 | 4,0 (4,86| 7,5 |1950/2200{1270| 0,150 | 1570
ul34 1525
HBO-80 80 93009 | 15 - 15| - | 2,2 |1750/1070({1100| 0,041 | 390
u75
HBJI-125 | 125 [14530 9 | 15 2,2 | — | 35| — |2430/1070/1100| 0,058 | 435
u75
HBJ-200 | 200 [23260/12| 15 — | 30| — | 555 |2700[1200{1100] 0,099 | 735
u75
A10-®BIL| 330 |38280(24| 22" | ~ 22| - | 44 |2145(18403080| 0,208 | 2400
TabOmura 32.2
OCHOBHBIE€ TEXHUYECKUE JAHHBIC BO3IYXO0OXJIAJAUTENEH C MONEPEYHO-CITUPATIBHBIM
opeOpeHrneM
IInomans ObremHas Bwmectu- |['abaputHbie pazMepsl, MM
[lar |momaua BO3-
Bo3nyxooxna- | HOBEpXHOCTH MOCTb 110 Macca,
opeOpe-| myxa (pac-
JOUTCIIb OXJIaXKACHHUA, AMMMHAKY, KT
2 HUS, MM| dYeTHas), 3 JUTMHA |[IMPUHA| BBICOTA
M Me ™
HBOJI-1-80 84 10 2,22 40,5 1760 960 1130 | 613
HBOJI-1-100 105 10 2,77 50,5 2120 960 1130 | 677
HBOJI-1-125 123 10 3,47 58,3 2360 | 1020 | 1320 | 712
HBOJI-1-160 158 10 4,44 75,0 2910 | 1020 | 1320 | 764
HBOJI-1-200 210 10 5,55 99,4 3260 | 1170 | 1360 | 998
HBOJI-1-250 251 10 6,94 1222 | 3860 | 1170 | 1158 | 1198
HBOJI-II-160 172 16 5,55 1222 | 2910 | 1020 | 1320 | 764
HBOJI-11-200 201 16 6,94 1416 | 3260 | 1170 | 1360 | 998
HBOJI-11-250 250 16 8,33 177,0 | 3860 | 1170 | 1158 | 1198
ITBOJI-100 100 13,3 2,72 81,5 3270 460 3050 | 1100
HBOJI-160 158 13,3 4,44 130,4 | 3270 540 3090 | 1600
ITBOJI-250 250 13,3 6,94 203,7 | 3270 760 3050 | 2300
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IIpooonoicenue (npun. 32)
Tabnuua 32.3
OCHOBHBIE TEXHUYECKHE TaHHbIE KOMOMHUPOBAHHBIX BO3IYX0O0XJIaIUTEICH

BOB,Z[YXOOX.H&I[I/ITGJIB IIomaabro

[Toka3arens TOBEPXHOCTH OXJTAKICHHS, M2

120 180 270 405

TemnoBoii moTok uepes Bozayxooxianutens npu =10 °C | 28000 42000 | 63000| 94000
["aGapuTHBIE pa3Mepbl, MM:

Jnnaa 1530 1750 2300 3150
Iupuna 1440 1440 1530 1530
BricoTa 3725 4200 4200 4200

OOBEMHBIN pacxo, M°/c:

Boznyxa 1,39 1,80 2,0 3,0

Antudpusa 0,0019 | 0,0024 0,0027| 0,0041

DU3UYECKUE CBOKWCTBA CYXOT0 BO3AyXa

[Ipunoxenue 33
TaOmura 33.3

s 18 |§ |E |&
g-) \2 S ° as] ~ 8(\1 =
S 0% | Eo| G| Bo| 8| B2 E
< o = = Q A T § © E
2. . o e Q o's w s . =
= - O Q e e - g - E = .
5 3 SE | B2 | 8% | 85 | Bo- | E
s | 2| Ex| g5 | 83|83y %
= = | s | 22| §EY | ES| EV| S
= S S = s S s~ | & =
o = e = ) = S = =
= = = = = o 8
2 5 3 E 2
> = = ~
-50 1,584 | 1,013 2,04 12,7 9,23 14,6 0,728
-40 1,515 | 1,013 2,12 13,8 10,04 15,2 0,728
-30 1,453 | 1,013 2,20 14,9 10,80 15,7 0,723
-20 1,395 | 1,009 2,28 16,2 12,79 16,2 0,716
-10 1,342 | 1,009 2,36 17,4 12,43 16,7 0,712
0 1,293 | 1,005 2,44 18,8 13,28 17,2 0,707
10 1,247 | 1,005 2,51 20,0 14,16 17,6 0,705
20 1,205 | 1,005 2,59 21,4 15,06 18,1 0,703
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Puc. 34.11 - d-mnarpamma BIaKHOTO BO3/IyXa
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[Tpunoxenue 35

Puc. 35.1. PacueTHble CXeMbI 3alI0JHEHUS HUPKYJSILITUOHHBIX PECUBEPOB:

GA—TOPU30HTAILHOIO; 6—BEPTUKAITBHOTO; 8 — TOPU30HTAITLHOTO CO CTOSIKOM; T—BEPTHKAILHOTO CO
CTOSIKOM: 1— ImapoBoe MpOCTPaHCTBO pecuBepa %; 2—o0beM Il mpueMa KUJIKOT0 aMMHaKa U3 UC-
HapuUTENbHON cucTeMBI V,,,%; 3—pabodee 3anonnenue pecusepa V, ;, %; 4 — )KUAKOCTHBIN MaTpy-

00K K HacOCY; S—KUJIKOCTHBIN CTOSK

[Tpunoxenue 36

Tab6auna 36.1
OCHOBHBIE TEXHUYECKHE JTAHHBIE OTICIUTEIIEH KUIKOCTH

Huamerp JlnaMeTphl TYLEPOB, MM
Tunopasmep kopmyca (Beicora H, mm Macca, xr
Dxs,mm d dy d
70 OXB 426x9 1725 70 20 40 185
100 OXI' 500x8 2060 100 32 40 244
125 OXKI' 600x8 2100 125 32 80 310
150 OXKI' 800x8 2710 150 50 80 540
200 OXI' 1000x10 2815 200 50 125 940
250 OXXM 1000x10 2935 250 32 50 960
300 OXKM 1200x12 3045 300 50 50 1370
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[Tpunoxenue 37
Tabmmma 37.1

OCHOBHbBIE TEXHHUYECKHE JIAaHHBIE MACJIOOTICIUTEIICH

VY cnoBHBINM TPOX0. HuameTtp Biicora H ;
Tunopazmep mrynepa (Bxog u | kopmyca Dxs, | Obbem, M~ | Macca, kr
BBIXOJ TTapa) d, Mm MM MM
50 MA 50 273x8 1335 0,043 98
80 MA 80 325x9 1440 0,065 139
100 MA 100 426x9 1760 0,173 220
125 M 125 500x8 1945 0,278 256
150 M 150 600x8 2305 0,492 403
200 M 200 700x8 2410 0,707 535
300 M 300 1200x12 3555 0,330 1780
100 OMM 100 426x9 1850 0,174 223
125 OMM 125 500x6 2125 0,320 275
150 OMM 150 600x8 2650 0,780 359
200 OMM 200 700x8 2750 0,830 520
65 MO 65 325x9 1100 0,063 108
100 MO 100 325x9 1100 0,063 130
80LIMO 80 500x6 1210 0,170 158
211IMO 100 100 600x8 1690 0,140 228

Ilpumeuanue. Macnootnenurenu mapku OMM — OGapOaTakHble, OCTaJbHbBIC

MU KJIIOHHBIC.

[Tpunoxenue 38
Tabmuna 38.1

OcHOBHBIE TEXHUYECKHE JaHHBIE Macyocooupareneit Tuma M3C

Tumnopasmep Jlnavierp kopryca Bricota H, Mmm O6Gbem, M° Macca, kr
Dxs,MmMm
10 M3C 159x4,5 720 0,01 16
60 M3C 325x8 1200 0,06 81
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[Tpunoxenue 39
Tabnuna 39.1
OCHOBHBIC TEXHUYECKHE JJAHHBIC TIPOMEKYTOYHBIX COCYI0B

Y ciioBHBIE TPOXOABI
naTpyoKoB, MM
< ° [Inomanw
o=
o~ S ~ i O0BeM
Tunopas- Amaverp | g ora § S 128 § TOITONEPC™ | a- |Macea,
kopnyca Dxs, = & = < | maromiei mo-
Mep H, m o = S = parta, KT
MM & » o @ o = | BEpXHOCTH 3
o = H g © % 2 M
% ) S B < |3MECBHKA, M
m % 5 3 &
< ~ ) g 3)
T g |g5 | &
= g S
M
40I1C3 426x9 2390 70 70 20 20 1,75 0,22 | 330
6011C3 600x6 2800 | 150 | 125 32 32 4,3 0,67 | 570
80I1C3 800x6 2920 | 150 | 150 32 32 6,3 1,15 | 800
100I1C3 1000x8 2940 | 200 | 200 50 40 8,6 1,85 | 1230
120I1C3 1200x10 3640 | 300 | 300 50 40 10,0 3,3 | 1973
CI1600 600x8 2215 | 100 | 100 25 20 — 0,514 | 450
CII800 800x8 2990 | 150 | 150 32 32 — 1,15 | 895
[Ipunoxenue 40
Ta6muma 40.1
CopTaMeHT CTaJIbHBIX TPYO
A
g — M
Dy | Duxs, | ¢ o | Vv¥10% | B2 D, s | w0} acea
, M 3 i D, xS, MM f, M 3 TpYyOBI
MM MM M S MM M
g — Im, xr
=
10 14x1,6 | 0,0440 0,092 | 0,49 | 100 | 108x4,0 0,3390 7,85 10,26
15 18x1,6 | 0,0565 0,172 | 0,65 | 125 | 133x4,0 0,4176 12,26 12,73
20 25x1,6 | 0,0785 0,373 | 0,92 | 150 | 159x4,5 0,4993 17,66 17,15
25 32x2,0 | 0,1005 0,615 | 1,48 | 200 | 219x7,0 0,6877 33,00 36,60
32 38x2,0 | 0,1193 | 0,907 | 1,78
40 45%x2,5 | 0,1413 1,260 | 2,62 | 250 | 273x8,0 0,8572 51,85 52,28
50 57x3,5 | 0,1790 1,960 | 4,62 | 300 | 328x8,0 1,0299 76,41 62,54
70 76x3,5 | 0,2386 3,740 | 6,26 | 350 | 377x9,0 1,1838 | 101,17 81,68
80 89x3,5 | 0,2790 5,280 | 7,38 | 400 | 426x10 1,3188 | 125,60 102,59
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[Tpunoxenue 41
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Puc. 41.1. Bo3ayxooTaenutens aBromatuueckuii AB-4:
1 — BenTuB; 2 — MeMOpaHHBIN KinanaH; 3, 9, 10-tpyOku; 4,—3MeeBUKH;
9, 11 — momu1aBKOBBIE PETYIATOPHL; 6,7— cocynpl; 12— kanaH s BeIITyCKa BO3AyXa
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[Tpunoxenue 42
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Puc. 42.1. Y3en ucnmapureabHbIX KOHJIEHCATOPOB U JIMHEWHOTO pecuBepa:
1 — ncnapurenpHbI KOHAEHCATOP; 2— BOASIHON HAcoc; 3—IMHEWHBIN pecuBep
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Puc. 42.2. Cxema BKIIIOUEHHUS OAHOCTYIIEHYATHIX KOMIIPECCOPOB
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Ilpooonocenue (npun. 42)

Puc. 42.4. Cxema (hpeoHOBOM XOJIOAUIBHON MAIUHBI C TPOMEXKYTOUHBIM
XJIaJIOHOCHUTENIEM
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Ilpooonocenue (npun. 42)
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Puc. 42.5. Cxema arperaTupOBaHHOW XOJOIMIbHOM MamuHbl Ha R134ac
HEIOCPEICTBEHHBIM OXJIAXKACHUEM
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Puc. 42.6. Cxema coenHEHUS BO3AYITHBIX KOHAEHCATOPOB U JIMHEHHOTO pecuBepa:
1 — HarHeTaTenbHBIN TPYOOIIPOBO; 2 — KOHACHCATOPHI, 3 — CIMBHBIC TPYOOTIPOBO/IBI;
4 — ypaBHUTENBHBIA TPYOONIPOBO/; 5 — TUHEWHBINA pecuBep; 6 — JKUAKOCTHBIN
TpyOOIIPOBOI.
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Ilpooonocenue (npun. 42)

Puc. 42.7. Cxema ¢ ABYyXCTyNEeHYATHIM KOMIIPECCOPHBIM arperaToM:
1,7 — obpaTHble KJIanaHbl; 2 — KOMIIPECCOP CTYNEHH HU3KOTO IaBJICHHUS; 3 — KOMIIPECCOP CTYIIe-
HU BBICOKOTO JIaBJICHUS; 4 — MaCIOOXJIaIUTeNb; S5 — IMIeCTepeHYaThIil HacoC; 6 — MacI0OTIETUTEb;
8 — nuHeHHBIN

Puc. 42.8.OxoHOMali3epHas cxeMa BUHTOBOT'O KOMIIPECCOPHOTO arlapara:
1,3 — oOpaTHBIE KJIanaHbl;, 2 — BAHTOBON KOMIIpeccop; 4 — MacIOOTACUTENb;
5 — mectepeHYaThId HACOC; 6 — MACIOOXJIATUTENb; / — SKOHOMAM3eD;

8 — pacnpenenuTeNbHBIN KOJUIEKTOP PEeryIUPYIOIICH CTaHIIHH.
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[Tpunoxenue 43

W3m.

JIuct

Ne moxkvMeHTa

Tlonmuce

Jlata

Jluct
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IIpoooncenue (npun. 43)

W3wm. | Jluct

No_jrokym.

Tlomm.

Jlata

M® OI'bOY BO BI'AY
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