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TEIIJZIbIM PACHCT XO/IOAWJ/IbHOM
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XooguabHOE 000pyIOBaHHE

MallIMHbI




BBegenme.

X0/10aUJIbBHOE YCTPOMUCTBO, MO e PXXHUBAIOLIee HU3KYIO B
TeTJION30/IMPOBaHHOU Kamepe. [TprmenHsieTcst 0OBIMHO J1J1sT

WU TIPeMETOB, TpQGI}DTIOH_LI/IX XpaHeHUs B IPOXJIafHOM MmecTe. B
Pa3BUTHIX CTPaHAX ObITOBOM XOIOAUTBHUK UMEETCS MIOYTH B KaXKIOU
ceMbe. PaboTa xomoau/ibHUKa OCHOBAaHA Ha
HCII0/Ib30BAaHUU , IepeHOoCcs1er Terio U3
pabodeil KaMephl XOIOIUTbHUKA HAPYXKY, TZE OHO PACCEUBAETCS BO
BHELIHIOIO cpeny. CylLIeCcTBYIOT TaKXKe KOMMepYeCKHe XOIO0AUTbHUKHU C
6oJ1bIlIe i X0I0JOTIPOM3BOAUTETBHOCTBIO, KOTOPbIE MCIOIh3YIOTCS Ha
NpeANpUSATHSIX OOIIIeCTBEHHOTO MUTAaHWS ¥ B Mara3uHax U
TPOMBIIIIEHHBIE XOJIOAVIBHUKH, 00BEM pabodeil KaMepbl KOTOPBIX
MOYXET TOCTUTATh IeCSITKOB U COTEH KYyOOMETPOB, OHU UCITOTb3YIOTCS,
HarmpuMep, Ha MSICOKOMOHWHATAX, MPOMBIIIIEHHBIX IIPOU3BOICTBAX.

XO0MOAUNBHUKA MOTYT MOAPA3AE/ISATHCS Ha ABa BUJA:
CpefHeTeMIepaTypHble KaMephl JJIs1 XPaHeHM s IPOAYKTOB U
HU3KOTEMIIepaTyPHble MOPO3UIbHUKHU.

Mopo3uIBHUK — OTAEe/TbHBIN MTPUOOP MU COCTAaBHAS YaCTh
XOJIOAVTbHUKA, ITPeJHAa3HAYEeHHbIH J1JIs1 3aMOPAYKMUBAHUS U XPaHEHUSI
MPOAYKTOB MUTaHUs. TeMIeparypa B MOPO3VWJIbHUKE COCTABIISIET
o6braHO —18 °C. B mociegHee BpeMst HAUOOJIbIliee pacIpOCTPaHeHHE
MTOTYYWJ/TH AByXKaMepHbBIE XOJIOAM/IbHUKHY, BKTIOYAOIIre B cebst 06a
KOMMOHeHTa. [lepBble IByXKaMepHbIe XOTOAUITbHUKN ObLTH
BBITTYIIIEHBI QUPMOU
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Puc. 63. IlpunuunuanbHas cxeMa XOJOAMJBLHOH YCTAHOBKH:

@ — CcXeMa HeNnoCpeACTBEHHOro OXJaiKAeHHs; 6 — cXema OXJaxXJAeHHsI XJano-
HOcHuTesem; /| — KoMmnpeccopHblit yaen; // — KonneHcatopHbulit ysea; /// — ncna-
PHTenbHBIH y3es; [V — y3en oxJaaXaesHus Kamepbl XJaJaoHocuTeaeMm; [ —
XOJoAHJIbHasAs Kamepa; 2 — HUCNAapHTeJb AJS OXJaXXIAE€HHS XJaAOHOCHTeaAsdA; 3 —
HAacoc xJanoHOCHTEAdA




XomoguabHOe 000pyaoBanus. TerutoBoit
pacyeT XOJIOAUJIbHOU MAIlIUHBI

npeaHa3HaY€eHbl st HCKYCCTBEHHOTO CHYDKEHUS U MO PXKaHUS TIOHKEHHOMN HIDKE TEMITePaTyPhbl
okpyxartotiei cpepl ot 10 °C u 10 -153 °C B 33IaHHOM OXJIaXKIaeMOM 00'beKTe. MalllMHbI ¥ YCTAaHOBKU /IS CO3IAHUs Gostee
HU3KHUX TEMIIEPATYP Ha3bIBAIOTCSA KpUOTreHHbIMK. OTBO/ M IMEPEHOC TelJIa OCYLIECTB/ISETCS 3a CUET MOTPEOIAEMOM MTPH 3TOM
SHepruu. X0/M0J1/IbHasl yCTAHOBKA BBITIOTHAETCA MO MTPOEKTY B 3aBUCUMOCTH OT IMTPOEKTHOTO 3aJjaHusI, ONIPeAe/ISIOIIero
OXJIAKJAEMBIN 06BEKT, HEOOXOAMMOTO HHTEPBAJIAa TEMIIEPATYP OXJIAXKAEHHS, UICTOYHUKOB SHEPTUH U BUIOB OXJIXKAAIOLIEH
cpenbl (KUKast WK ra3000pas3Hast).

XooauIbHas YCTAaHOBKA MOYXKET COCTOATH M3 OJHOM MJIM HECKOIBKUX XOMOAU/TIbHBIX MAIIHUH, YKOMIUIEKTOBAHHBIX
BCIIOMOTATE/IbHBIM 000PYZI0OBaHUEM: CUCTEMOM SHEPIO- U BOAOCHAOKEHUSI, KOHTPOJIbHO-U3MEPUTETbHBIMU L
puOOpaMH peryJIMpOBaHKs U YIIPaBAEHUsI, a TAK)KE CHCTEMOM TEIIO0OMEHA € OXJIAXK/IA€MbIM 00BEKTOM. XOMIOAU/TbHAS
YCTaHOBKA MOXXET ObITh YCTAaHOBJ/IEHA B TOMELIEHUH, Ha OTKPBITOM BO3/yXe, Ha TPAHCIIOPTE U B Pa3/IMYHBIX YCTPOMUCTBAX, B

KOTOPBIX HEOOXOAMMO MO AEPXKUBATH 3aJAHHYIO IIOHMKEHHYIO TEMIIEPATYPY U YAAISITh U3TUIIHIOK0 BO3JyXa.
CucreMa TeriooOMeHa € OXJIa)K/IaeMbIM 0O BEKTOM MOYKET OBITh C HEMIOCPEICTBEHHBIM OX/Ia)KAeHHeM , I
3aMKHYTOU CHUCTeMe, 10 Pa30OMKHYTOM, KaK IIPY OXJIAXKAEHUHU , WIX BO3ZyXOM B BO3JYLIHOM XOJIOAWU/IBHOU MAILINHE

3aMKHYyTast CHCTEMA MOXKET Tak)Ke ObITh C MPOMEXYTOYHBIM XJIaZIOHOCUTE/IEM, KOTOPBIN IEPEHOCUT XOJI0[, OT XOJIOJUTBbHOM
YCTQHOBKH K OXJIKJA€MOMY OO'BEKTY.
Hauvasiom pa3BUTHS XONMOAMTIBHOTO MAIlIMHOCTPOEHUS B IIMPOKUX Pa3dMepax MOXXHO CYUTATh CO3JaHUe B1874T.
MepBOY aMMHAYHOM TAPOKOMITPECCOPHOM XO/OAMIbHOU MaHbI. C TeX mop MosiBUIOCHh MHOTO Pa3HOBUZHOCTEN XOJIOATbHbBI>
MalIWH, KOTOPbIe MOXKHO CTPYIIITUPOBATh 1O MPUHILIMITY pAaOOTHI C/IeAYIOUM 00pa3oM: MAPOKOMITPECCUOHHbIE, YIIPOILIEHHO
Ha3bIBaeMble KOMITPEeCCOPHbIE, OOBIYHO C 3IeKTPONPUBOIOM; TEIUIOUCIIONB3YIOLIME XOIOAU/TbHbIE MAIIIMHBI:

Y MAPO3)XeKTOPHbBIE; BO3AYIIHO-PACIIMPUTE/IbHbIE, KOTOPBIE IPU TeMIlepaType Hike —90 °C
SKOHOMUYHEE KOMITPECCOPHBIX, U TEPMO3IEKTPUYECKHE, KOTOPbIe BCTPAUBAIOTCS B MPUOOPHI.
Ka)xziast pa3HOBHUHOCTD MAIlIH UMeeT CBOM 0COOEHHOCTH, IO KOTOPBIM BHIOHPAETCs uX 00/1acTh MIpUMeHeHUs1. B HacTosiiee
BpeMsI XOJIOAW/IbHbIE MAIIMHBI ¥ YCTAHOBKH MPUMEHSIIOTCSI BO MHOTHX 00/IaCTSIX HAPOJHOTO X03SIMCTBA U B ObITY. Psizt
MOAPOOGHOCTEN O XOJIOAUIBHBIX MALITMHAX U YCTAHOBKAX MOYXHO HAMTH B CTAThe JOMAIITHUH






2. OcHOBHOE 000pyAOBaHUE XOJIOAVIbHBIX
MalIuH

Oxnaxzenue cyxum npaom. Cyxon nen - sto auokeny yrnepoga CO B TBepaom coctostuuu. [Ipencrasnser
co60i1 TBepA0e KpUCTA/TUYeCKoe Teso Oennoro useta. [ Ipu arMoch€epHOM JaBaeHNH AUOKCU], YT/IEPOa
IpeBpaliaeTcs B YITIEKUCIBIHA ra3, MUHYS XXUAKYIO ¢pazy. [[prMeHsIOT ero B OCHOBHOM ITPH TPAaHCIIOPTHPOBKE
MOPOXXeHOT0, PPYKTOB 1 OBOLIEH, XpPaHEHUH U IIPOJAXKe X B KUOCKAX, NaJIaTKaX, Ha yuLe. XpaHST CyXoH
Jief, B CIleLIaJIbHBIX KOHTEMHEepPaX C YCUJIEHHOU TeIVIOU30JIsAL e,

IIpeumyiecTBa:

- 6ojIee HU3Kas TeMIepaTypa oxiaxkzeHus (1o munyc 78,9°C);

BbIJle/IsIeMbIl YIJIEKUC/IbIM Ia3 CO3AaeT XOpOoLIre YCI0BUS A/1s1 KOHCepBaLlMU CKOPOIIOPTSILIUXCSI IPOAYKTOB;
OTCYTCTBMeE BJIard, XOpOlIHe CAaHUTapHO-TUTMeHU4YeCcKre YCI0BUSI.

HenocTtaTku:

- BBICOKasi CTOMMOCTb,

BpeaHocTh 1151 06CTy)KUBAIOLIETO MepcoHaa. JmuTenpHoe BObIXaHUe BO3/yXa, COAEPIKAILEro YIeKUCTbIA
ra3, BbI3bIBAET TOJIOBHYIO OOJIb, TOIOBOKPYKeHUe 1 TOWIHOTY. [Ipy KoHIeHTpauuu 6onee 6% yxyzaiaercs
PaboTOCIIOCOOHOCTH, MOSIB/ISIETCSI COHIMBOCTD, OC/IA0/ISIETCSI IBIXaHUe U CepievHast IesiTeTbHOCTD. [Ipu
KOHLIEHTPAaLM Y CBbILIe 9% YeoBeK ObICTPO TepsieT cCo3HaHue. Bo3aMO)XHO 0OMOpOXKeHHE PYK.

HPOI/ISBO,I[CTBO HNCKYCCTBEHHOTI'O X0/10Ja C TTIOMOLIBIO XO/IOAW/TBHBIX MAIlIMH HAa3bIBA€TCA MAIllIMHHbIM
OXJIAXKAEHHEM. Ero ImpenMyuiecrBa:

- ABTOMATHYeCKOoe Mo epXKaHHe MOCTOSTHHOM TeMITepaTypbl XpaHEeHHsI B 3aBUCMMOCTH OT BUA MTPOSYKTOB;
[IpocToTa 06Cay)XMBaHUS U YEOOCTBO IMOIB30BAHUS;

- BBICOKast 3JKOHOMHUYHOCTb;

Xopolie CaHUTAPHO-TUTMEHNYeCKIe YC/IOBUS XPAHEHUS TPOYKTOB;

- KOMIIAaKTHOCTH 000PYZOBaHUSI K BOBMOXXHOCTbH €T0 pa3MelleHHs B II000M ITOMeIlleHUH Mara3uHa;
ObecnevyeHure 6oee ITUTETBHOTO XPAaHEHUSI TPOSYKTOB;

- BO3MOXXHOCTb YCTaHAB/IUBATh JTII000H TeMIIepaTypPHBIN PEXXUM U PeryIMpoBaTh €ro



BcrmomoraresbHOe 000OpyIOBaHHE
XOJIOAUJIbHBIX YCTAHOBOK.
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Puc. 3.9. Cxema Macio0TACANTENS AN BHHTOBBIX KOMIPECCOPOB



3. BcmomorarensHoe 000pyZOoBaHHE
XOJIOAVIBHBIX MAIIIMH U YCTAHOBOK

K Bcrmomorare ibHOMY 000pYZIOBAaHUIO OTHOCSITCS OTAETUTETH
XUTKOCTH, , TIPOMEXXyTOYHbIEe COCYIbI M pecruBepbl. OHU
006eCIeYrnBarT CTAOUIBHOCTH Y 0€30MaCHOCTHh PAOOTHI XO/TIOAMTHBHBIX
YCTaHOBOK.

TpeHAa3HAYEHbI [1/Is Y/IaBTUBaHUSA Kalle/lb
XUIKOCTH, KOTOPBIE COAEePXKATCsI B TAPOXKHUAKOCTHON CMeCH XOJIOATBHOTO
areHTa, MOCTYMAIIIero U3 . TeM camMbIM OHM 3aLTUTIIAIOT
KOMITPECCOP OT OMMACHOTO pe)XrMa pabOoThI PH MOMAZaHUHU B IIVUTHHIP
YXUIKOCTH BMECTE C TTAapOM XOJIOJM/IBHOTO areHTa, 00eCevYrBaloT CYX0H X0/
KOMITpeccopa, MpUOIMKAsI TEM CAMBIM PEXXUM XOJIOAHTbHOU MalllHbI K
pacdyeTHOMY. Karim >KMAKOCTH OCAKAAIOTCS B OTHX allllapaTax BC/IeICTBHE
PE3KOT0 YMEHbIIIeHUsI CKOPOCTH ¥ U3MeHEeHHs HallpaB/IeHUS IBIDKEHUST
MMOTOKA MAPOXUAKOCTHOU CMeCH Ha 90°, 180°.
OTnenuTeny XUAKOCTH YCTAaHABTHUBAIOT TOJIBKO Ha MaHEeIbHBIX UCITAPUTEISX
M B HEKOTOPBIX CUCTEMAX OXJIKAEHUs PppyKToxpanuaui,. [Ipu
HCIIO/Tb30BAHUH OXJIAXKIAIOLIUX CUCTEM C IPUHYAUTETbHOU ITUPKY/ISIMei
XOJIOJMJTBHOTO areHTa YXHUIKOCTh OTAE/ISIeTCS B IIUPKY/ISAIIMOHHOM pecuBepe.
MacnootaenuTenu npegHa3HavYeHbI /IS OTAeIeHUS Mac/la, YHOCUMOTO
XOJIOAVTBHBIM aT€HTOM U3 KOMITpeccopa. Macsio yBieKaeTcsl areHTOM, Kak B
BU7Ie Kalle/ib, TAK ¥ B TAPOOOPA3HOM COCTOSTHUU. YMeHbIIIeHHEe MaC/ITHON
TJIEHKH TPUBOJMT K MOBBIIIEHUIO 3P PEeKTUBHOCTH TETUIOOOMEHHBIX
aTrapaToB



