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B cTpaHe ¢ CypoBBIM 3MIMHUAM KJIMMAaTOM, TaKUM Kak Poccust, o Hezamep3arormx
KUJKOCTSIX JIOJDKHBI 3HaTh Bee. [IpuyeM, 3Ta mH(MOpMAaIvs JOKHA OBITh, 1O UJIEH,
oOwIbHA U JocTymHA. OTHAKO, YeM «COBEpIIEHHEee» CTAHOBHUTCS HaIll PHIHOK, TEM
MEHBIIIE MeCTa Ha HeM JUIsl TOUHBIX HayK. M Torga crenmasycTsl pa3aepruBaioT

Ha IIUTaThl PeIKUe MOCOOMs ¢ TPaMOTHON MH(OpMaIeld KaK CIIyInioch C
Opormopoi o MmeMOpaHHbIM Oakam Astekcest ToporoBa. TpeboBaHus phIHKA O
JOCTOBEpHOU MH(pOPMAITMU U MTOOYIUIIM HAC CO3/IaTh HACTOSIIYIO Oporropy. B

HEH OMKCBHIBAETCS SBOJIIOIMSA CO3JIaHKS PhIHKA He3aMep3aloluX KUIKOCTEH B
Poccuu. [laHbl onpe/ieieHust OCHOBHBIX KHUIKOCTEH, a TaKKe IMpaBUia IPUMEHEHUS
B TEXHUUYECKUX CUCTEMax.ABTOp BbIpakaeT OJaronqapHocTh mpodeccopy, JOKTOpY
TexHUYecKHuX Hayk I1. A. XaBaHOBY 3a pelieH3UPOBAHUE KHUTH U CYIIIECTBEHHbIE
3aMeuaHus, yYTeHHBIe B padoTe. Mbl HajieeMcs, 4TO IaHHOE ITOCOOUe CTaHET
XOPOIIMM MOMOIITHUKOM CIIEIIHATUCTaM.
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2. Buapl TeruioHocuTesien
Kownel o3HakomMuTeIbHOTO (pparmMeHra.



C. E. bemukoB. «He3amep3amoriye TeIIOHOCUTETN»

C. E. beankos
He3amep3aroinue TenJI0HOCUTEIN

1. BBegenue

TerIoHoCUTeNb — KUJKOCTh WM Ta3, UCTIONB3YIOLIMECs AJ1A NepeJayl TeIIoBor SHepruu. B
MHKEHEPHBIX CHCTEMax BoJa — HauboJiee YacTo UCTIONb3yeMbli TEIIOHOCUTEITb.

Crnienmanbable He3amep3atoimue TerioHocutenu (gainee CT) — 3To KUAKOCTH 3aBOACKOTO U3ro-
TOBJIEHUSI C HU3KOM TeMIlepaTypoi 3aMep3aHHt s, UMEIOLIE COBOKYITHOCTb OIPE/IEIEHHBIX CBOWCTB U
NpeIHa3HaYEHHBIE [1s1 UCTIONb30BaHUs B TEXHOJIOTMYECKUX CHCTEMaX.

CeronHs «He3aMep3arolye» TEIVIOHOCUTENH KaK /1Sl CUCTEM MECTHOTO OTOIUIEHUS, TaK U IS
YCTAaHOBOK IPOMBIIIJIEHHOTO KOHAWIMOHMPOBAHM S HAYMHAIOT UI'PaTh JIOMUHUPYIOILYIO POJIb. YIIUIU
B IPOIIJIOE BPEMEHA, KOTJa KK bl «yMeJIeLl» MbITAJICS ClIeJIaTh U3 CBOEH CUCTEMBI HEUTO YHUKAJIb-
HOE, UCTOJIb3ysl B HEWl XMMHUYECKHE PAccoibl, TPAaHC(POPMATOPHOE MAcCiIO, PaCTBOPBI CIIUPTOB WJIM
CMECH ApYIuX BEILEeCTB.

B Hacrosiiiee BpeMsi pbIHOK OpUTMHAIBHBIX HE3aMEP3aIoIUX TeIUIOHOCUTENEN BBINJISAUT Clie-
ayomum oopazom (puc. 1.1.).

o Bl Bopa
20 - B [pyrve TENROHOCHTENR [
HCT

1885, 2000 r. 2012 T,

Puc 1.1. [luarpamma cpaBHEHMsI pbIHKA TEIUIOHOCHUTEIeN

3a MOCIECAHUE NECATD JICT IPUMCHCHHC CT YBEJIMYUIIOCH B 60 pas. 970 00BACHAETCA HE TOJIBKO
MOpOSOyCTOfI‘IPIBOCTbIO 9TUX X(HHKOCTCﬁ, HO U pAa0OM CBOWICTB (HI/I3K2UI KOPPO3UOHHAA aKTUBHOCTD,
3alIyTa OT HAaKUIIN, CcTaOMJIBHOCTD npu J:[J'IPITCJ'IbHOfI SKCHJ'IyaTaI_II/II/I), a TaKKE€ I'paMOTHOCTBIO TIOTPE-
OUTENIEH U MOHTAKHUKOB.

IMopapagioiiee 4YKUcCiIo CT nmeer IJIMKOJIEBYIO OCHOBY, a 3HAYUT, UX CBOWICTBa (TCHJIOCMKOCTL,
BA3KOCTbD, INIOTHOCTb U T. II.) OTJIMYAIOTCSI OT CBOVCTB HpOCTOﬁ BOBI, IJId4 KOTOpOﬁ OOBIYHO JEJIaI0TCA
BCC TNAPABIIMYCCKUE U TCIIJIOBBIC PACYCTHI.
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Kax roBopuiocs Bile, OTIMUYMe (PU3MYECKUX CBOMCTB BOIBI OT IPYTHX TEIUIOHOCHUTENEH (Ta0I.
1.1) BIMsieT Ha BaKHEHIIINE TTapaMeTphbl PaOOTBI CUCTEMBI OTOILIEHHSI. TO MOKHO MTPOMJLTIOCTPUPO-

BaTh CPaBHEHUEM €€ CBOICTB ¢ (PU3MUYECKUMU XapaKTEePUCTUKAMK OIHOTO U3 CAMBIX TOIYJISIPHBIX B
Poccun CT - DIXIS.

Ta6muma 1.1. Tabnuia ¢puznyecknx xapakTepucTuk TerioHocutesnss DIXIS

Temneparypa 1 °C 0 -32 -67

3aMEp3IaHKA

[NOTHOCTE P rfom? 09718 1,029 1,048
npu t=80°C

TemnnNoemKoCTh G k0K K 4,193 3,680 3,510
npu t=80°C

KuHemarnyeckan v cCt 0,366 1.351 1,765
BA3KOCTL

npu 1=80°C

KoappuuymeHt n bl 453104 3104 6,04*10+
PACLUMPEHNA

J1s1 cHUKEHHUsT KOPPO3MOHHOW aKTUBHOCTH aHTU(pu30B (CT) UCIONb3yl0TCs: MHTUOUTOPBI
Kkoppo3un. Takxke B COCTaB TEIJIOHOCUTESI BBOIASAT MHTMOUTOPBI HAKUIEOOpa30BaHUsl, HAOyXaHUs 1
PacTBOpEHMsI PE3MHOBBIX YIUIOTHUTEJEW CUCTEMbl OTOIICHU S, JIMOO KOHAUIMOHUPOBAHUSI, TIEHOO0-
pa3oBaHUsL.

WNuruduropst — (ot 1at. Inhibeo — 3aaepKUBaio0) B XMMUH — BELIECTBA, TOPMO3SIIIIE XUMUYe-
CKHe IPOLECCH, HAIIpUMep, KOPPO3HUI0, MOIUMEPU3alIMI0, OKUcaeHre. OTHOCUTe IbHAs Macca UHIU-
OUTOPOB, 100ABJSEMbIX B PEAKLIMOHHYIO CPEy, MOXKET MEHSIThCS OT J0JIel MpOoLeHTa (MHIMOUTOPBI
HOJIMMEPU3ALIN) JO HECKOJIBKUX MPOLIEHTOB (IPUCAJKU K CMa304HbIM MacjaMm).

Heo6xonumo Takke OTMETUTb, YTO B HACTOsIILEe BpeMs Ha pbIHKE aHTHU(PU3OB MOSIBUJIKCH
HOBbIE 5KOHOMUYHBIE aHTU(PU3BI HA OCHOBE OpraHnyeckux coseit Mapku TK (anerara u popmu-
aTa Kajus) ¢ TeMIepaTypHbIM JUara3oHoM 3Kcrutyatauuu ot +102 o -5 °C.
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I'ne ucnoab3yercs

B mo0bIx ipuOOopax/MHKEHEPHBIX CUCTEMAX | JIP., CIYKAIUX I epeJaun/pacnpeieieHus
TeIUIa, MCHOJIb3YeTCs TEIVIOHOCUTENb: CHCTEMbI OTOIICHHS 3[JaHUi, XOJOIWIBHUK, KOHAUIIMOHEP,
MACJISTHBI 000TpeBaTeib, TEIUIOBOM ITyHKT, KOTEJIbHAS, COTHEUHBIN KOJUIEKTOP, COTHEUHBIN BOJOHA-
rpesareb 1 Ap. Harpumep, B COTHEYHBIX BOIOHArPEBATENIbHBIX CUCTEMAaX MCIOb3YIOTCS CIIeIIAaITb-
Hble TeruioHocuTe. OCHOBHBIE TPeOOBAaHUS ISl TAKUX TETUIOHOCHUTENIEH: MOPO3OCTOMKOCTb — JI0
=30 °C u ycroitunBocTh K neperpeBam — 10 +200 °C. Yare Bcero UCnoib3yloTcsl TEIJIOHOCUTETN
Ha OCHOBE MPOMNWICHIJIUKOMSA. DTO 00YCIOBJIEHO €r0 HETOKCUYHOCTHIO (SIBJISIETCS MUIIEBON 100aB-
koii E1520) 1 coOTBETCTBHIO BCeM 3asiBJIEHHBIM TpeOoBaHUAM. [IJ1s1 BBICOKOTEMIIEPATYPHBIX TeHo-
cucteM (cBbiie 300 °C) ucnonb3yroTcs CrieluaJbHble TUIbl TEMVIOHOCUTENIEN Ha OCHOBE PAcTBOPOB
COJIe, CUJIMKOHA WJIA MACJISIHbIE TETJIOHOCUTEIH.

OcHoBHBIE nmapamMmeTphbl Ipu BblﬁOpe TECINVIOHOCHUTEJIA

Pabouuii ouanazon memnepamyp.

He cymectByeT TeruioHocuTess1, CIIOCOOHOTO MEPeKPHITh Bech auana3oH ot 0 10, ckaxem, 3000
K. ¥V kaxaoro Bujia TeIJIOHOCHUTEISI €CTh CBOM pabOUMii IMara3oH, B KOTOPOM TEIIOHOCUTEITh MOXKET
HAXOJUTHCS HEOOJBITIOe BpeMs Oe3 CylecTBeHHON aerpaaanun. OIHAKO CYIMIECTBYIOT CIEIUATBHO
pa3paboTaHHbIe TEPMOKHIKOCTH C paCHIMPEHHBIM paOOUUM IUAa30HOM, KOTOPBIA HEIOCTHIKUM JIJISI
BOJIbl, CWJIMKOHOBBIX Mace U JIPYTUX KJIACCUYeCKUX TETJIOHOCUTEIEH.

Tennoemkocme.
Onpepensier KOMMUYECTBO TETIOHOCUTETSI, KOTOPOE HEOOXOIUMO MTPOKAYMBATh B €JMHUILY Bpe-
MEHH JJ151 IEPEHOCa 3a/IaHHOTO KOJIMYECTBA TeILIa.

Kopposuonnas akmuerocme.

OrpaHnuuBaeT NpUMEHEHNE HEKOTOPBIX TETTIOHOCUTENIEH, 3aCTaBIsIeT 100aBISATh MHTUOUTOPHI
KOPPO3UH (KJIACCUIECKUH MPUMED — ITTUKOJIEBbIE aHTU(MPH3BI 151 aBTOMOOWIIEH ), HAKJIaIbIBAET Orpa-
HUYEHUS1 Ha MaTeprajl KOHCTPYKLIUHU.

Bsazkocme.

OrnipenienisieT CUIbl BHYTPEHHETO TPEeHUsI, BO3HUKAIOIIUE MPY JIBUKEHUU KUKOCTU.

KocBeHHO BiMsieT Ha CKOPOCTh MPOKAYKH, HA IIOTEPU B TPYOOIPOBOIaX, Ha KO HUIIMEHT Ter-
Jioniepeiauu B TEIJIO0OMEHHUKaX. MOXeT M3MEHAThCS B OYeHb MPOKUX MpejieNiaX Mpy U3MEeHEeHUN
TEMIIEPATyPhI.

CMa3b16'aIOL{4a§l CcnocooHocmb.
HaKJIaIIbIBaeT OIrpaHUYCHHA Ha KOHCTPYKIHWIO U MaTE€pHUAJIbl HUPKYJIALUMOHHOI'O HACOCa U IIpO-
YUX MEXaHU3MOB, COITPpUKACAIOMUXCA C TEIJIOHOCHUTEJIEM.

bezonacnocme.

Temmneparypa BCIIBILIKHM, TEMIIEPATYPa BOCIUIAMEHEHM S, TOKCUUYHOCTD KUAKOCTU U €€ MapoB.
BeposiTHOCTh 0KOrOB — KaK rOpsiuMX, TaK U KPUOOKOTOB.

B CIIA, I'epmanuu, @paHuyuy 1 Jpyrux pasBUTHIX cTpaHax ¢ 1996 r. Hauvascs nepexos Ha
UCTIONb30BAHUE TOJIBKO MPOMNWJIEHIVIMKONEBBIX TerUloHocutenei. B Poccuun B nocneanee Bpems ux
107151 OT 00I1Iero 00bemMa MpoJaBaeMbIX TETIJIOHOCUTENEH HEYKIOHHO PacTeT.
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IMomapnsiomee uwnciao cnemmanbHbIX — TemwioHocutened (CT)  wmmeer
[JIMKOJIEBYIO OCHOBY, a 3HAUUT, UX CBOMCTBA (TEIIOEMKOCTh, BA3KOCTh, MJIOTHOCTD
U T. JI.) OTJIMYAIOTCSI OT CBOMCTB MPOCTOM BOJIbI.
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2. Buanl TenJioHOCHUTEJIEN

B coBpemMeHHOI1 TeXHUKE B KaueCTBE TEIUVIOHOCUTENIeN PUMEHSIOTCS Pa3InYHble XMMUYECKUe
’KUAKOCTH U BOJA, MX CIIEKTP YpE3BbIUaitHO MIMPOK. B Tabnuiie npecTaBieHsl CpaBHUTENIbHBIE XapaK-
TEPUCTUKHU TEIUIOHOCUTEIEH.

B Hacrosiiee BpeMs nepeurcieHHble B MyHKTax 1—4 ta0uuiipl 2.1 TEMIOHOCUTENN MOYTH MOJI-
HOCTBIO BBITECHEHBl PAaCTBOPAMH STHJICHIVIMKOJSA B CBSI3U C TE€M, UYTO IPU KOMIUIEKCHOM OLIEHKe
CBOWCTB (HM3KOH TeMIieparype 3amMep3aHusi, OOJIbIION TEIIOEMKOCTH, BHICOKOH TeMIepaType Kure-
HUS1, OTHOCUTEJIBHO HU3KOW BA3KOCTHU M psijia APYTUX MoKa3artelieil) OHM HauOoJiee MOJTHO OTBEYAloT
TpeOOBaHUAM, NPEAbABIAEMbIM K HE3aMEP3aIOIIMM TEIIOHOCUTESISAM.

Tabmmma 2.1.


#tab_2_1
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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