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1.BBEJAEHUE
JIroboe COBPEMCHHOC WHIWBUAYAJIbHOC KHJIIbEC oCcHamacTcsa CHCTEMOM
TGHJ’IOCH36}KGHI/IH, KOTOpas BKJIKOYACT B CC6$I, KakK IIpaBUJIO, TPHU COCTABJIAKOIMIUE. CHCTEMA

OTOILICHUA, HCTOYHHUK TEILIOBOH OHCPIrun; YCTAaHOBKU ITPUT'OTOBJICHUSA FOpSI‘-IGﬁ BOJBI.

YcraHoska NnpurotoBneHuns

% ropsiyei Boabl
WcTouHMK TennoBoit

aHeprum (korten)

Cucrema oronneHus

TenonorpeOuTensIMU B MHAMBUAYAJIBHBIX 3/IaHUSAX SBISAIOTCA, KaK MIPaBUIIO, CUCTEMBI
OTOIUIEHHUSI M TOPSUEro BOJOCHA0KEHMs, BO3MOXHA CHCTEMA IMPUTOYHOM BEHTWIALUU C
MOMOUIBI0 TPUTOYHBIX Ki1anaHoB TUa ADPEKO u MexaHnueckoi BBITSHKHOM CUCTEMBI.

Cucmema omonnenus MOXET ObITh 000 KOH(QUIYypallMu: C BEPTUKAIbHBIMU
CTOSIKAaMH NpPH BEPXHEM WJIM HI)KHEM paCIOJOKEHUU Marucrpaieid, ¢ TOpU30HTaIbHBIMU
BETBAMU TIpU TNEPUMETPAIbHOM WM JIy4eBOM pa3BOAKE TpPyOONpPOBOJOB OT MOATAKHBIX
pacnpenenuTeabHbIX KOJUIEKTOPOB JI0 paAHaTOPOB.

TpyOorpoBoibl TOPU30HTAIBHBIX BETBEH OOBIYHO IMPOKJIAJBIBAIOTCA B KOHCTPYKIIMHU
nona. OHH, KaK MPaBUJIO, BBIMOJIHAIOTCA U3 MOJIMMEPHBIX, METAJUIONOIUMEPHBIX WM MEIHBIX
TpyO.

B kauecTBe OTONUTENBHBIX MPUOOPOB B HMHAMBHUIYAJIbHBIX 3JaHUSX Yallle BCETO
OPUMEHSIOTCS. PaauaToOphbl Pa3MUYHBIX KOHCTpYKUMH. [Ipu mpokmnagke TpyOONpoBOIOB B MOTY
1esecoo0pa3Ho  yCTaHAaBJIMBATh PAJAMATOPBl C «JOHHBIMU» MAaTpyOKaMU WM HCHOJIb30BaTh
CHelHallbHble MPUCOEAUHUTENbHBIE TapHUTYpPHl JJIs TOAKIIOYEHUS K TpyOompoBojam
OTOMUTENIbHBIX MPUOOPOB C OOKOBBIMU LITYLIEPAMH.

WNHorna noMenieHnst OCHAIAI0TCsl CUCTEMAMM HAIIOJIBHOIO OTOIUIEHHUS CO 3MEEBUKAaMU

U3 TpyO, YKJIabIBA€MbIMU B KOHCTPYKIIHIO T1OJIA.



Cucmema ['BC VHIUBUAYANbHOIO 3J1aHUS MMEET TPAJULUOHHYIO TYINHUKOBYIO
BOJIOPACIPE/ICIUTENBHYIO ceTh. [Ipy 3HAYUTENPHON MPOTSHIKEHHOCTH TPYOOIPOBOJIOB CHCTEMA
MOXKET JIOTIOJHSATHCS IUPKYISALUOHHON JIMHUEH Ul MCKIIOYEHHsI OCTBIBAaHHS BOJBI B TPyOax B
HepHOIbI OTCYTCTBHS BOJOPaz0oopa.

Hcmounukom mennoeotl sHepeuu ISl TEIUNIOCHAOKESHUS MHAWBUIYAIbHOTO 3JaHUS B
OOJIBIIMHCTBE CIIy4aeB CIYKUT COOCTBEHHBIH KOTEN, paboTaromuii Ha ra3o00pa3HOM WM
KHJIKOM TOIUTUBE.

Pexxe »Tm 37aHMS TOAKIIOYAIOTCS K PAOHHOM cHUCTeME ILEHTPaJN30BaHHOTO
TEIUIOCHA0KEHUsI 4epe3 WHAWBUIYaJIbHBbIM TEIUIOBOM IYHKT, KOTOPBIM HPUHLMIIMAIBHO HE
OTIIMYACTCA OT TCIUIOBOT'O ITYHKTAa MHOT'O3TAKHOI'O 3JdaHUA U ITIO3TOMY JOJIKCH IIPOCKTHPOBATHCA
U MOHTHPOBaTbCS B COOTBETCTBUM C TpPEOOBAaHMSAMHU TEIIOCHAOXKAIOIICH OpraHU3aluu
JHMLEH3UPOBAHHBIMH CIEIUATNCTAMH. DTOT CIy4ail TeIUIOCHA0KEHUS! MHUBUYIBHOTO 3JaHUS
B JJaHHOM paboTe HE OCBEIIAETCS.

HpI/I TEIIOCHA0KEHUN OT HHAUBUAYAJIBHOI'0 KOTJIa TCIUIOHOCHUTCIIL B CHCTCMY
OTOIUICHUS TOJACTCs, KaK MPaBUIIO, HANPSIMYIO 0€3 IpeoOpa3oBaHMs MapaMeTpOB C PACUETHOM

temneparypoii ot 80 1o 90°C B 3aBUCHMOCTH OT MaTepuaia TpyOOonpoOBOIOB.

[Ipy  HEOOXOAMMOCTH  CHUKEHHUS
TEMIEPaTyphl TEMJIOHOCUTENS (HAampuMep, 10
40°C s HanOJIBHOTO OTOIUICHUS), a TAKXKE e
peryaupoBaHus MPOTOPITMOHAIBHO
TeMIlepaType  Hapy>KHOTO BO3/IyXa (B

MacCIITa0HBIX ~ WHAMBHAYAIbHBIX  3/IaHUAX)

PEKOMEHIyeTCsl  NpeAycMaTpuBaTh  y3€l RAVK
CMEIICHHS TEIUIOHOCUTES, MOCTYNAOLIETO U3
] VMV
KOTJIa M  BO3BpAlllaéMOI0 M3  CHCTEM ] —

ororuieHus.  Llupkynsauus — TEIUIOHOCHUTENS
4epe3 CUCTEMY OTOIUICHUS OCYLIECTBISETCS C
MOMOIIbI0 MAJIOIIYMHBIX OecyHIaMEHTHBIX

HaCOCOB.

21.]'[5[ IMPUTOTOBJICHUA  BOJbI Ha Tropsg4dyec

BOJIOCHA0KEHUE MOTYT TaKXe MPUMEHSITHCS



KOTJIbI HWJIM HWHIWBUAYAJIBHBIC Ta30BbIC WA

JIIEKTPUYECKHE BOJIOHArpeBaTeIH. [Tpu

e

HaJIN4YHuHu KOTJIa BOJa 0OBIYHO IIoaOoIrpeBacTCs B

€MKOCTHOM BO/JIOINIOJIOTpEBATEE, AL
WCIIOJIb30BAHUE KOTOPOTO IMO3BOJISIET CHU3HUTH l./
MOLIHOCTh KOTJIA M3 pacyera IOKPBITHS 1  AMZi12 ATD
HauOoJIbIIE W3 JBYX TEIUIOBBIX Harpy3oK | o i% == RHYYYYYTY]
(oToruieHME WM TOpsidee BOJOCHAOXKeHHe). B @ AVDO? SA-AAAAAAA
ATOM CJy4dae TPEIIIMN TEMJIOHOCUTENL OT T
KOTJIa TOIEPEMEHHO IOJAETCS TO B CUCTEMY
OTOIUIeHUs, TO B nojorpesatens ['BC.
Pexxe HMCHONB3YyIOTCS KOTIBI CO BCTPOCHHBIM
3MEeeBUKOM Mojiorpesa Bojwl i 'BC. —< ap M
C —® $A~Avno 9%—’
S-AAAAAAL

RLV

CoBpeMeHHbIE CHUCTEMBbl OTOIUICHHMS JOJDKHBI paboTaTh Ha BBHICOKOM KaueCTBEHHOM
YPOBHE, TO €CTh KOJMYECTBO TEIJIOTHI, IOJaBAEMOE B KaXKIAO€ IOMELIEHUE 3JaHus Jid
noJIep)KaHusl KOM(OPTHOTO TEMIIEPaTypHOTO PEXHMa, JOJDKHO OIPEIeNAThCS TeKyllen
HOTPeOHOCTBI0 B COOTBETCTBMM C MOXKETAHUAMU MOTpeduTens. OTU TpeOOBaHUS MOTYT
o0ecreynTh TOJNBKO AaBTOMAaTH3MPOBAHHBIE CHUCTEMbI OTOIUICHMs, OCHAIEHHbIE HpuOOpaMu
yuera Terionorpednenus. KommiekcHas aBToMaTu3anusi CUCTEMbI OTOIUIEHUS BKJIIOYAET B ce0s
MECTHOE PEryjMpoBaHHE MapaMeTpPOB TEIIOHOCUTENSI B TEIJIOBOM IYHKTE, WHJIUBUIYaIbHOE
yIpaBJIeHUE MOAAaYeH TEeMI0Thl OT OTOMUTENBHBIX PUOOPOB CUCTEMBI, @ TAK)KE ABTOMAaTHUECKOE
HoJ/Iep)KaHue THJIPABIUYECKUX PEKUMOB B TPYOOIIPOBOIHON CETH cHUCTeMbl. HIMBHyaTIbHOE
peryiMpoBaHHe pacnojiaraeT HauOOJIbIIUMH TEXHOJIOTMYECKMMH BO3MOXHOCTSMHU M TO3BOJISIET
NOJIEPKUBATh KOM(POPTHYIO TEMIEPATYPY BO3/yXa B OTAINIMBAEMBIX IOMELIECHHUSIX Ha YPOBHE,
3aJJaHHOM TIOTpeOHTeNIeM, U SKOHOMUTH Oosiee 20 % TeruIoBoi SHEPIUU 3a CYET MAaKCHMAJIbHOTO
UCTIOJIb30BAaHUS JUIsL OTOIUICHHMS] TOMEUICHUH «OeCIulaTHBIX» TEIUIONPUTOKOB OT JIIOJEH,
COJIHEYHOM paJualliy, OCBEIIEHNUs, JJIEKTPOOBITOBBIX TPUOOPOB U JIP., a TAKKE IIyTEM CHUKEHUS
TEMIEpaTypbl BO3AyXa B HOYHBIE Yachl U B MEPHUOAbI, KOTJa 3JaHUE HE OSKCILTyaTUPYEeTCH.
CpeactBaMM WMHIMBHUIYaJbHOTO PErYIMPOBaHUS B CHCTEMaxX BOJSHOIO OTOIUIEHUS 3/1aHUN
ABIIAIOTCS aBTOMAaTHYECKUE paJuaTOPHBIE TEPMOPETYIATOPHI, a YIPABIECHUE I'MAPABINYECKUMHU

pEeKuUMaMu pa6OTBI CUCTCMBI OCYHICCTBIACTCA, KakKk IIpaBHJIO, ABTOMaTU4YCCKUMH
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0alaHCUPOBOYHBIMH KJIallaHAMH, YCTAHABIMBAEMBIMHU HA CTOSKAX WU TOPU30HTAIBHBIX BETBSIX
CHCTEMBI. DT KJIallaHbl 00ECIIeYNBAIOT PACUE€THOE MOTOKOPACIIPEIEIICHUE TI0 CTOSIKAM CHCTEMBI
OTOIUICHHSI BHE 3aBUCHUMOCTH OT KOjeOaHUM JaBlieHUI B paclpeneInTeNbHbIX TPyOOIpoBoaax,
paboTy paguaToOpHBIX TEPMOPETYISATOPOB B ONTUMAIHLHOM PEXUME U UCKIIIOYAIOT BO3MOYKHOCTD
ryMmooOpa3oBaHusl.

B 1maHHBIX METOIMYECKHMX YKa3aHUSX MPUBEJCHBI KOHCTPYKLUMH U TEXHUYECKHE
XapaKTePUCTUKU PAJIUATOPHBIX TEPMOPETYISTOPOB M aBTOMATHUECKUX OalaHCHPOBOUYHBIX
KJIAaHOB JJIsl ABYXTPYOHBIX M OJHOTPYOHBIX CHCTEM OTOIUICHHUS, a TaKXe IpUMepbl
TUAPABIMYECKOr0 pacyeta 3TuUX cucteM. [l cocTraBiieHUsT METOJUMYECKHX —YKa3aHWUU
UCTIOJIb30BaHbI TocoOust pupmsl «/lardoccey.

Kpome »sTOoro, B HacTOSMIMX METOJUYECKMX YKa3aHUSAX PACCMOTPEHBI BOIPOCHI
KOHCTPYHPOBAHUS, TEIJIOBOIO M TUIPABIUYECKOTO PAaCYETOB CHUCTEM HAIOJBHOIO OTOIUICHUS,
KOTOpPBIE€ BBIMOJHAIOTCS B COOTBETCTBUM C TPEOOBAHUSIMU, U3JI0KEHHBIMU B HOpMAaTUBHOM [ 1],

crpaBouHoii [3,9] u yueOHoii uteparype [2].



2. IBYXTPYBHBIE CUCTEMBI.

N3 Bcex W3BECTHBIX CHCTEM [UIsl TPUMEHEHUS pPaJAUAaTOPHBIX TEPMOPETYIATOPOB
HAWIy4IIuM 00pa3oM MOJIXOJAT ABYXTPYOHBIE CHCTEMbI OTOIIEHUs. [IByXTpyOHBIE CUCTEMBI C
TEPMOPETYIATOPAMU MOTYT OBITh BEPTHKAIBHBIMH W TOPU3OHTANBHBIMU. W3 cucteM ¢
BEPTHKAIBHBIMU  CTOSIKAMH  CIIEAYeT OTJaBaTh MPEANOYTCHHE CHUCTEeMaM C HIDKHUM
PacIoJIOKEHUEM TTOIAFOIICH M 0OpaTHOM MaruCTpayiei.

B cucremax ororuieHus ¢ TpaJAWLIMOHHBIMU BEPTHKAIbHBIMU CTOSIKAMHU MPHUCOEAUHEHUE
OTOMUTEINILHBIX MPUOOPOB K CTOSKY MOXET OBITh KaK OJHOCTOPOHHEE, TaK U JBYXCTOPOHHEE.
BHe 3aBHCHMOCTH OT pACIOJIOKCHHSI MAarucTpaiei, TEIUIOHOCHUTENb CIEAYeT TMOJIBOAUTH K
BepxHeMy marpyOky (mpoOke) OTOmuTeNbHOTO mpubopa €  YCTAaHOBKOM  KJlaraHa

tepmoperynaropa tuna RTD-N Ha Bxone B mpubop.

RTD-N npamo

RTD-N yraosoit

Puc. 1 — Knanansl repmoperynaropos RTD-N

Knanman RTD-N mHOBBIIIEHHOTO THAPABIMYECKOTO CONPOTHUBIEHHS C MpeABAPUTEIbHON
MOHT@)XHOM HAcTpOHMKOM mpenenpbHOH MpomyckHOM crnocoOHoctu. Kitamansl ObIBaloT C
YCIOBHBIM JuameTpoM oT 10 1o 25 MM, npsMble U YIJIOBbIE, OHM MOTYT COYETaThCsl CO BCEMHU
tepMmocTaTueckuMu anneMmentamu cepun RTD. Knananst RTD-N nmeroT HukeneBoe mOKpbITHE
¥ TOCTABISIOTCS € KPacHbIM 3allMTHBEIM Kommadkom (puc.l). Jlmamerp xmamama RTD-N
NpUHUMAETCs 10 JAWaMeTpy mnarpyOka oTomuTenbHOro mnpubopa. Jlng paauaTtopoB ¢
IPOXOJHBIMU TIPOOKaMHu, uepe3 KOTOpble OHM MPHUCOEAMHSIIOTCS K TpyOompoBojaM,
peKoMeHayeTcs Ucrnoib3oBaTh Kiananel RTD-N, kak mpaBuiio, ¢ yCIOBHBIM MPOXOJI0oM 15 mMMm.

Xapakrepuctuku kinanaHoB RTD-N cBenens! B Tabmuiy 1.



Tabnuua 1 -XapakTepucTUKH peryaupyomux kiananos tuna RTD-N

Hpomycknast crocobHocTs Ky Ki1anana ¢ TePMOIIEMEHTOM IPH | pao | Maxe
Tun Pa3IMYHON MpeABAPUTEIbHOM HACTPOUKE, M /d ,Z[aBJ'I. TeMI eI.)-
1 2 3 4 5 6 7 N O6ap | 1/m, °C
RTD-N10 | 0,04 | 0,08 0,12 0,18 0,23 03 [034] 05
RTD-N15| 0,04 | 0,08 0,12 0,2 0,27 0,36 | 045 | 0,6 10 120
RTD-N20 | 0,1 0,15 0,17 0,25 0,32 0,41 | 0,62 | 0,83
RTD-N25| 0,1 0,15 0,17 0,25 0,32 0,41 | 0,62 | 0,83

JlomyckaeTcsi NpUHUMATh CPEIHIO BEIUYMHY MEXAY LEIbIMH 3HAUCHUSIMU HACTPOEK,
Harpumep 3,5; 5,5 u Ap. He pEeKOMEHIYEeTCsl MPUHUMATh MHACKCHI HACTPOWKH KianaHoB RTD-N
MEHee TpeX u3-3a ONAaCHOCTU HX 3acopeHust (puc.2). IpU TapaHTHUPOBAHHOW YHCTOTE
TEIJIOHOCUTENISI MOXKHO TPUMEHATH JIIoOble 3HadeHusi Hactpoek. Jlins oOecreueHus
TUAPABIMYECKON YCTOWYMBOCTH CHUCTEMBbl OTOIUICHHMSI TIOTepsl JaBJICHUS B  KJAMaHe
TepMOperynaTopa AobkHa jJexarh B auanasone ot 10 klla mo 25 xlla. Hwxknss rpanuna
oOecrieunBaeT MUHUMAJbHBIM YPOBEHb THAPABINYECKONH YCTOMYMBOCTU CHCTEMBI OTOILICHUS U
paboTy TepMOPEryIATOpa B ONTUMAIBHOM PEKUME, BEPXHSS IPaHUIa TapaHTUPYET OECIIYMH YIO
paboty KiamnaHa TepMOPETYJIATOpa MPU BO3MOKHOM YBEJIIMUECHHUH TPABUTAIIMOHHOTO JABJICHUS B
CHUCTEME OTOIUICHUS OT CPEIHEro 3HAYEHMs, YUUTHIBAEMOTO IMPU pacyere, JO0 MaKCHUMAIbHO
BO3MOXXHOM BENUYMHBI. B HCKIIOYUTENBHBIX CIydyasx HWKHHUI Tpelen MoTepH HaBJICHUS B
KJIallaHe TEPMOPETYISATOpa MOXKeT ObITh yMeHblleH 10 7k[la. [Tpu HeBO3MOKHOCTH 00ecneunTh
yKa3aHHOE TpeOOBaHUE CIIEAYEeT W3MEHHUTh pacueTHbIE MapaMeTphbl TEIUIOHOCUTENS B CHCTEME

OTOILICHUA, YBCIIMYUB, TEM CaMbIM, €I0 pacxo.

MeTKa 115 HACTPORKH
N

[TopopoTHas KOpoHKa
C upppamis HacTpoitkn

Puc. 2 — YerpoiictBo npeaBapurtenbHoi HacTpoiiku kinanana RTD-N



Ha BbIXOIe W3 OTOMUTENBHOrO NpHOOpa B COBPEMEHHBIX ABYXTPYOHBIX CHCTEMax

IPUHSTO yCTaHABJIMBATh 3allOPHBIN paguaTopHblil kianad tuna RLV (puc.3) Toro xe nuamerpa,

YTO W KJjamaH Ttepmoperyisatopa. [Ipomycknas crnocoOHocTh kianaHoB RLV B oTkpbiTOM

ITOJIOKCHHHU

o K,=1,8 M — JU1s KJanaHa guamerpom 10 mw;

o K,=25 M/a — JUISL KJIaraHa JuaMeTpom 15 mw;

e K,=3,0 M>/4 — uIs KITanaHa nuameTpom 20 mMm;

RLV yraoroi RLV npamon

Puc. 3 — 3anopuslii paauatopHsii kiiamnan RLV

Tabmuna 2 - Hacrpoiika ASV-PV

KonunuectBo ASV-PV,
000poTOB
bap
MIIUHIEIIS

0 0,25
1 0,24
2 0,23
3 0,22
4 0,21
5 0,20
6 0,19
7 0,18
8 0,17
9 0,16
10 0,15
11 0,14
12 0,13
13 0,12
14 0,11
15 0,10
16 0,09
17 0,08
18 0,07
19 0,06
20 0,05
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Ha cTosikax BepTHUKaJbHBIX ABYXTPYOHBIX CHCTEM OTOIUICHHS CIEAYET YCTaHABJIMBATh
3aMOPHO-PETYINPYIONIYI0 apMaTypy, B KauecTBE KOTOPOH PEKOMEHIyeTCsl MpeayCMaTpUBaTh,
Kak MpaBWiIo, aBToMarndyeckue OamaHcupoBouHbie kiamansl ASV-P (PV) ¢ ASV-M (puc.4).
Knaman ASV-P (PV) npencraBiser co0Oi peryistop IMOCTOSHCTBA Ieperajga JaBICHHM, K
perynupyromeid  MeMOpaHe KOTOPOTO  IMOJBOIUTCS — TOJIOKUTEIBHBIA ~ UMITYJIBC — 4Yepes
UMITYJIbCHYIO TPYOKY JUTMHOM 1,5 M OT MOJAIOIIEro CTOSIKAa CUCTEMBI M OTPULATENIbHBINA HMITYJIbC
— 0T 00paTHOTO CTOSIKA Yepe3 BHYTPEHHUE KaHabI Kiamnana. MiynbcHas TpyOka K mojaroiemy
CTOSIKY TpHCOeIuHsSETCsT uepe3 3amopHbii  kimanman ASV-M. Tlpumepsl pasmemnieHus
ABTOMATHUYECKUX OaJlaHCHPOBOYHBIX KJAMaHOB NpuBeACHbI Ha puc. 5 u 6. Knaman ASV-P c
(UKCUPOBAHHOM 3aBOJICKOI HACTPOUKOI MOJIAECP)KUBACT HA CTOSKE Tepenas AaBlIeHUH, paBHBINA
10 kITa, a ASV-PV — mepenacTpamBaeMblii KJanaH C Juana3oHoM HAaCTPOWKH 5-25 klla,
npeBapuTelibHAs HACTpPoiika KoToporo mpuBeacHa B Tabmuie 2. Kmanmanst ASV-P (PV)
ABIIAIOTCS TaKKe 3arnopHbIMH. [IpomyckHas crmocoOOHOCTh aBTOMATHUECKHUX OallaHCHPOBOUYHBIX
kiaamanoB cepur ASV-P (PV) u 3anopasix ASV-M B 3aBHCHMOCTH OT AMaMeTpa IpUBEICHA B

Tadymue 3.

ASV-P ASV-PV (PV Plus) ASV-M

Puc. 4. ABromarnyeckue GanancupoBouHsie kinananbl ASV-P(PV) u 3anopusriii kinanan ASV-M
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Tabmuma 3 -IlpomyckHas crmocOOHOCTh aBTOMATHYECKHUX OajJaHCHPOBOYHBIX KJIANaHOB CEPUU
ASV-P (PV) u 3anopubix ASV-M

Tun knanaHa My, MM [TpomyckHast crtocoOHOCTh K, M/
15 1,6
S 20 2,5
A 2 4
32 6,3
40 10

ASV-M ASV-M ASV-M
W Wy ) Wy 7
" ASV-P “'s ASV-P ksl ".(‘ﬁ Asv.va

{

Puc. 5. Knanauet ASV-P (PV) u ASV-M Ha crosikax BepTHKaJIbHOW IBYXTPYOHOM
CUCTEMBI OTOTUICHUS

o

g e

BV BEU-PPY
T — | —

Puc. 6 — IlpumMepbl pa3MerieHrsi aBTOMAaTHUECKUX OanlaHCHpOBOYHBIX KiamaHoB ASV-P (PV) u
ASV-M: A) crosk mnpu HH)XXHEM pacHoJOXKEHUU Maructpaieil; b) cTosk mpu BepxHeMm
pacIIOIOKEHUH TOJAIONICH MarucTpaiv, B) ropu3oHTanbHash BETBb NPH Pa3HOCTOPOHHEM
NPUCOETUHEHNH K MarCTPaJIsiM

Ecnu co3maBaemoe IMPKYIAIMOHHBIME HAcOCaMH PACIOaraeMoe JaBJICHHE B KOPHE
crosikoB mpeBbimmaer 30 k[la, ycraHOBKa aBTOMAaTHYECKHX OaJlAHCHPOBOYHBIX KIJIAIIaHOB

00s13aTeNnbHA (IIJ'IH HCKIIIOYCHUA IJ_IYM006pa3OBaHI/I}I B KJ1armaHax paaruaTOPHBIX

TEPMOPETYIISITOPOB).
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2.1. IPUMEP PACYETA

[IpousBeneH rupaBIMuecKUil pacueT CTOsIKa, M300paKEHHOT0 Ha PUCYHKE 7, pacyeT

MIPE/ICTaBJICH B BUC TaOIuI 4 1 5.

O

O

o

qu
g<

O

O

RTD-N oe

3 qu

1500 Bm| ﬁfxnsw Bm

20—

ASV-M 72 o
T s o
J— ja

#.=90 12570 N

ueHmp Hazpeba

Puc. 7 — Ctosik AByXTpyOHOM CHCTEMBI OTOIIIICHUS

Onpenenum KOJIMYECTBO TEMJIOHOCUTENS B CTOSIKE 10 opMyIie:

. 0,86-Q,,
cm te —to

~0,86-9300
“ 90-70

Tabmuua 4 - MecTHbIe CONTPOTUBIIEHUS

=399,9 x2/u

1)

Ne yuactka HanmenoBanue conpoTuBieHus ¢ n gn
Panuarop 2 1 2
1 TpoitHUK Ha OTBETBIICHUE 15 2 3
2,2 TpoltHUK Ha NPOX0A 1 1 1
3,3 TpoliHUK Ha IPOX0A 1 1 1
4,4 TpoliHUK HA OTBETBJICHUE 15 1 15
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Tabnuma 5 - ['uapaBnuueckuii pacueT

Ne | Q,Br| Gxr/u | Lm |d,mm | v,m/c | R, TIa/m | R,TIa | > | Z,I1a | Rl+z, I1a
OLIK 4gepe3 mpubop BEepXHETO ATaxKa
1 1600 68,8 1,15 15 | 0,093 14 16,1 5 21,2 37,3
tepMmoperynupyromuii BeHTwib RTD-N ¢ npensapurensHoil HacTpoikoi «4» | 12551
3armopHbIi BeHTHwIb RLV 80,3
12668,6
2 3100 | 133,3 2,8 15 0,18 42 117,6 1 16,7 134,3
2' 3100 | 133,3 2,8 15 0,18 42 117,6 1 16,7 134,3
3 6200 | 266,6 2,8 15 | 0,371 175 490 1 66,9 556,9
3 6200 | 266,6 2,8 15 | 0,371 175 490 1 66,9 556,9
4 9300 | 399,9 1 15 | 0,542 390 390 1,5 213 603
3anopHbIi kinanad ASV-M 6626
7228,59
4 9300 | 399,9 1 15 | 0,542 390 390 1,5 213 603
aBTOMATHUYECKUI OanaHCHpOBOYHBIHN Kianan ASV-PV 6626
7228,59
28508,18
[Totepu naBnenus Ha knamanax RTD-N, RLV, ASV-PV u ASV-M naxogsrcs o
bopmye:

rie L=G/p, pacxo TeIIOHOCHTEIIS, M /4;

3.
P — MJIIOTHOCTH TCIIJIOHOCUTCIIA, KI/M ,

Ky — npomyckHast cmocoOHOCTb.

L

AP:(K j

)
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3.0JHOTPYBHBIE CUCTEMBI.

[upoko pacmpocTpaHeHHbIe B Poccu 0THOTpYOHBIE CHCTEMBI OTOIJICHUS TaK)KE MOTYT
OCHAIIIATHCS PAUATOPHBIMUA TEPMOPETYIIATOPAMU C IPOXOJHBIMU PETYIUPYIOIIUMH KIIallaHAMHU
MOHM)KEHHOTO THAPABIMYECKOTr0 COMPOTUBIEHUS 00bIyHOr0 ucnoiaHeHuss RTD-G npu Hannuuu
B y3Jie OOBSI3KM OTOINMTEIILHOTO Mpubopa Oainaca (3aMBIKAIOIIET0 y4acTKa) MEXAy TPYOHBIMU
noaBoakaMu. [IpH MCIOJIIB30BaHUH TEPMOPETYISTOPOB B OJHOTPYOHBIX CXEMax C OOBIYHBIMHU
oronuTenbHbIMH Tpubopamu guamerp RTD-G, kak mnpaBuio, mpuHUMAaeTcs IO IUAMETPY
MPUCOEANHUTEIBHBIX 3JIEMEHTOB Mpubopa (MaTpyoKoB WM MPOOOK), a TUaMETP 3aMbIKAIOLIETO
yyacTka — Ha Kanubp wMeHbiie. Jlns obecrieyeHUss HaWOONBIIEr0 3aTeKaHHUs BOAS B
OTOMHTENBHBIA MPUOOpP LerIecooOpa3Ho MPUHUMATH JUAMETP MOJBOJOK K MPUOOpPY M KanmuOp
KJIallaHa TEePMOPETyJIATOpa, paBHbie 20 MM, IpH JAMAMETPE 3aMBIKAIOIIETO ydacTka 15 M.
Knanan RTD-G mnoHWXEHHOTO THUIPAaBIMYECKOTO COMPOTHBICHUS Oe3 ycTpoiicTBa Aiis
OTpaHHYEHUS IPOMYCKHON crIocOOHOCTH. [Ipon3BoAUTCS YCTOBHBIM AMAMETPOM OT 15 110 25 MM,
npsmoit u yrioBoi. Knamaner RTD-G nmeroT HuKeneBoe MOKPHITHE U MOCTABISIOTCSA C CEPhIM
3amuTHBIM ~ KonmaukoM  (puc.8). Kmamaner RTD-G  Moryr coueratbcsi CO  BCeMH
TepMocTaTHuecKuMu  dneMmeHTamu cepun  RTD. Xapakrtepuctuku kiamanos RTD-G

MIPEICTaBJICHBI B TaOHIIC 6.

RTD-G npaMo

Puc.8 — Knamansr TepmoperysisitopoB RTD-G
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Tabnuua 6 - XapakrepucTuku perynmpyromux kinanasos tuna RTD-G

[TpomyckHas cnocobHocTh Ky kimamana Maxe. fasiene, 6ap Maxe.
C TEPMODJIEMEHTOM
Tun Hepenan TemImep.
0,5 1,0 15 2,0 pabouce P N Boxsl, °C
JTaBJICHUI
RTD-G 15 0,40 0,70 1,2 1,45 0.20
RTD-G 20 0,50 0,90 1,45 1,90 ' 16 120
RTD-G 25 0,55 1,15 1,70 2,25 0,16

Puc. 9 - Kpan mapoBoii u3 HeprkaBerollel CTalu MOJHOMPOXOAHON My(dTOBBIM Tuma X2777

B mensx OTKIIOYEHHS M JEMOHTa)Ka OTIEIBHOIO OTOIMUTENBHOrO mpubopa Ha €ro
0o0paTHOM IMOABOJKE PEKOMEH]IyeTCsS YCTaHAaBIMBATh MOJHOMPOXOAHOM IapoBoit kpaH (puc.9),
npumeHsaTh kinanaH RLV He ciemyer. YcioBHas mpomyckHasi CIIOCOOHOCTH IIApOBOTO KpaHa

X2777 npencrasieHa B Tabnuue 7.

Tabnuua 7 - Kpan mapoBoii 13 Hep)kaBerollel CTalu MOJIHONPoXo1HOH My ToBbIH Tuna X2777

Makc. YcnoBHas
Y cioBHEIN TeMIep. MPOMYCKHAS
npoxon Iy, MM TepeMelll. CIIOCOOHOCTH
cpensl, °C Ky, M/a
8 11,3
10 13,2
15 18,9
20 230 471
25 66
32 86,7
40 150,8
Ha croskax OgHOTpYOHBIX CHCTEM OTOIUICHUS JIOJDKHBI — MPEAyCMaTpPUBATHCS

aBTOMATHUYECKHE PEryIATOpbl MOCTOsHCTBa pacxoaa tuna AB-QM (puc.10). Perynstopsr AB-

QM MOT'YT YCTAHABJIMBATBCS KaK Ha O6paTHOﬁ, TaKk U Ha MOJarolleil 4JacTu 0,[[HOpr6H01"O
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CTOSIKa WJIM BETBH, BBINOJIHAS OAHOBPEMEHHO (DYHKIMIO 3amopHoil apmatypsl (puc.ll). [lns
OTKJIFOUEHUS CTOSIKAa PEKOMEHIyEeTCsl yCTaHABIMBATh ITOJHOIPOXOJHON IIapOBOM KpaH B Mape C

peryistopom AB-QM.

Puc. 10 — ABromaTnueckuii OanancupoBouHbii kianan AB-QM

Puc. 11 - TIpumepsl pa3meleHust aBTOMAaTHUSCKAX OATaHCUPOBOYHBIX KianaHoB AB-QM
Ha CTOSIKaX M BETBSIX OJHOTPYOHOH CHCTEMBlI OTOIJICHMS: A) CTOSK C BEPXHUM WM HIDKHUM
pacnosioxkeHueM mnoparomed marucrpanu; b) II-oOpassbiii crosik npu; B) ropusonrtanbHas
BETBb.

Kmanman AB-QM — perymupyroomuidi KjamaH cO BCTPOSHHBIM PETYJISTOPOM Iepernaja
JaBiieHUH. Perynmarop mepenaja aBieHUN NOAAECPKUBAET MOCTOSIHHBIM Mepenaj JaBJICHUN Ha
pPEryJIMPYIOIIEM KJallaHe BHE 3aBUCUMOCTM OT U3MEHEHHMS IapaMeTpoB B cucteme. braromaps
TaKOW KOHCTPYKIIMU KJIallaH 00eCIeYynBaeT CTAaOMIBLHOCTD PEryIHpPOBAHUS BO BCEM HAMa30HE

3arpy3ok cucrembl. Knaman HacTpamBaeTcss Ha TpeOyemblid pacxoj MOBOPOTOM UIKalbl C
17



OTHOCHUTEJIbHBIMU 3HaueHUsMH pacxoma. Kpome toro AB-QM onHOBpemMeHHO sBIseTcs

3amopHBIM ycTpoiicTBOM. TexHudeckue xapakrepuctuku kimamana AB-QM mpencraBieHsl B

Tadymue 8.

Tabmuua 8 - Texunueckue xapakrepucTuku kiamana AB-QM

Ycmosasrii mpoxox 1, MM 10 15 20 25 32 40/50
MunanMansHbIH pacxon (20%), /9 55 90 | 180 | 340 640 2000
MaxkcumanpHbIi pacxon (100%), m/q 275 | 450 | 900 | 1700 | 3200 10000
[epenanx maBnernit AP, xIla 16-400 20-400 30-400
YcnosHoe naienue Py, 0ap 16
Jnamna3zoH Temmeparyp perynmupyemoit cpenst, °C -10...+120

YcTaHOBKa pacdyeTHOTO pacxoja JIErko MPOU3BOAUTCS 0e3 MPUMEHEHHs CIEUATbHOTrO
uHctpymenra. [llkana Hactpoiiku Ha kianaHe pasmedeHa ot 100 % HOMHHaIBHOrO pacxoja
(mostHOCTRIO  OTKpBITOE cocTosiHue) 10 0 % (3akpeitoe cocrosHue). Kommanms Danfoss

PEKOMEH/IYET MCIOIh30BaTh HACTPOUKH pacxona oT 20 go 100 %. 3aBoackas Hactpoiika — 100%

(puc. 12).
00 % 10 %%

ll:_E_.-".I". r'-."'\-:__“. {f:.;:__tn

g : ' II ] —_

[, | —H (2]} .

* =1 [} ke ]
ApECHEIA

.U.

gl |l

Puc. 12 — IIpumep HacTpoiiku knanana AB-QM
3.10BIIUE MOJIOXEHUA PACUETA OJJHOTPYBHOM CUCTEMBI OTOIJIEHUS.

IMuppaBnuueckuiit pacueT TpyOOTPOBOJHON CUCTEMBI OTOIICHUS MOXKET MPOU3BOJIUTHCS
C HCTIOJB30BAHUEM XAPAKTEPUCTHUK THAPABINUECKOTO COMPOTUBIICHUS OTACIBHBIX €€ 2JIEMEHTOB
4
(S-10%). Ora BenuumMHA COOTBETCTBYET motepe navieHus (I1a) mpu pacxoje BOJbI yepe3 SJIEMEHT
cetH, paBHOM 100 Kr/4.
[Ipu ¢daxkTU4eCKOM pacuyeTHOM pacxoje€ BOJbI TOTEpPs JaBJICHUS B JJIEMEHTE

TpyOONIPOBOJHOM CETH C 3alaHHOM XapaKTEepUCTUKON THIPaBIMYECKOTO COMPOTHUBIICHUS

paccuuThiBaeTcs o popmyse:
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APz(S-lO“)-(%} : 3)

rae AP — notepst naBnenus, [1a;
(S+10%) — xapakTeprCTHKA IHAPABINYECKOT0 COMpOTHBIeHHs, ITa/(kr/q)?;
G — pacueTHBIN pacxo] BOJAbI, KI/4.
[Ipu mocnemoBarenbHOM coenuHeHHH N 3JIEMEHTOB CeTH ee OoOIas XapaKTepHCTHUKa
ruapaBiageckoro conporusienns (S-10%) pasna:
(S:10%) = (S:10%); + (S10%), + ... + (S-10%)y . (4)
[lpy mapauielbHOM  COEJAMHEHUHM  O0INash  XapaKTepUCTHKA  THUIAPABIMYECKOTO
COTIPOTHUBIICHUS (S-104) onpenenseTcs mo Gopmyie:
1 1 1 1

J(s:10%) =\/(5-104)1 +\/(5-104)2 +'"+,/(s-1o4)N '

XapaKTepI/ICTI/IKI/I TUAPABIMYCCKOro COIPOTHUBJIICHUA OOBIYHO 6GPYTC$I u3 cnpaBquoﬁ

(5)

JIATCPATYPhI, @ TAKKC MOT'YT OBITH BBEIYHCIIEHBI C HCIIOJIB30BAaHUEM JAaHHBIX, MPUBCIACHHLIX B

Tabnure 9.

Tabauma 9 — XapakTepucTuKa rHApaBiIndeckoro conporusienus (S-10%), Ha/(Kr/q)Z, s 1 M

CTaJIbHOH TpyOBl U MECTHOT'O CONPOTHUBIIEHUS ITpH (=1

VYcnoBHeIi npoxoa Tpy6o1npoBoaos My, Mm
10 15 20 25 32 40 50
(5:10%, M1p. 95,04 30,71 7 1,75 0,46 0,24 0,06
(S:10% =1 23,91 9,72 2,98 1,13 0,38 0,16 0,08

(S:10%) stBisiercs cpenHeil BEMMIMHON MeX/Ty 3HAYCHHUSIMH TS JTETKHX U OOBIKHOBEHHBIX
BostorazonpoBoAHbIX Tpyo o 'OCTy 3262-75*.
I'mapaBnuueckue  XapakTepUCTUKM — KJIAllAHOB — TEPMOPETYISATOPOB  BIUSIOT — HA
KOO QHIIMEHT 3aTeKaHUsI BOIBI B OTOMUTENBHBINA MPHOOP CUCTEMBI OTOTUICHUS C 3aMBIKAOIIIUMH
y4aCTKaMH, a TAaKXKe ONPECISIOT THAPABINYECKOE COPOTHBIIEHHE TPYOHOTO y311a Iprudopa.
Koaddunument 3arekanus o 0Oe3 yyera TpaBUTALMOHHOTO [aBJIEHHS B MaloM
UPKYJISILUOHHOM KOJIbIIE MOXKET OBITh PaCCYMTaH MO (GopMyIaM:
a) UYepes XxapaKTEpHUCTHKH THAPABINIECKOTO COMPOTUBIICHHS:
R S ©
N J(s -10%)on
(S-10%)3y
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rae ($:10% - CyMMapHas XapakKTepUCTUKA TUAPABIMYECKOrO0 COIPOTHUBIICHHS IOABOIOK,

2.
KJIallaHa TEPMOPETYIISITOPA U OTONUTENbHOro pubdopa, I1a/(kr/4);
(S~104)3y — TO e, 3aMBIKAOIIEro yuactka, [1a/(kr/4);

b) UYepes mpormycKHYIO ClIOCOOHOCTH:

()

rae Ky on - cymMMapHas IpOIyCKHas CHOCOOHOCTh IMOJBOJOK, KJlallaHa TEPMOpPEryssTopa U

3 3
OTOIMTEIBHOrO NpHbopa, M™/4; Ky 5y - TO ke, 3aMBIKAIOIIETO Y4acTKa, M /4.

Koaddunuent 3arexanus u oOuias xapaKTepUCTHKA TUAPABINYECKOTO COMPOTHUBIICHUS

y3Jj1a OTOIHUTCIIBHOI'O an6opa NPaKTUYCCKU HEC 3aBUCAT OT THIIA OTOIIMTCIIBHOI'O an6opa.

[ToaTOMy 1y1si CTaHZAPTHBIX COYETAHHWM AUAMETPOB MOJBOJOK K MPUOOPY M 3aMBIKAIOLIETO

y4yactka (puc.13) 3HAa4YeHUS O W XaPAKTEPUCTHUKH THUIPABIMYECKOrO COMPOTHBICHUS BCETO

4
stakectosika (S-107),.¢; mpu ero BeicoTe 3M mpeactasiensl B Tabmume 10.

Sﬁ

d[/ﬂ

200

{

3000

\dag
‘ dn

S

Puc. 13 — Dcku3 dTaxkecroska

Tabmuna 10 - Koo duumeHT 3aTekanns o 1 XapaKTePUCTHKH THAPABINYECKOTO COMTPOTHUBIICHUS

Bcero staxectoska (S-10%),.; mpu ero Beicote 3M ¢ TepmoperynsTopom RTD-G

S psompmnion 1, | Kb o e 1 S10. 6
3aMBIKAOIIEro yyactka h, m
de. d,y d, u RTD-G 0,08 0,15 0,3 0,5
10 15 - - 0,28/179 0,3/179,8
15 15 15 - - 0,21/159,6 0,22/156,5
15 20 0,23/148,8 0,24/147,6 0,25/144,8 0,26/141,2
15 15 - - 0,21/66,9 0,22/68,5
20 15 20 0,23/50,8 0,24/51,3 0,25/52,1 0,26/53,2
25 15 20 0,23/26,9 0,24/27,8 0,25/29,3 0,26/31,5
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3.2 IPUMEP PACUYETA
[Tpou3BeeH ruApaBIMUECKUN pacueT CTOsKa, N300pakKeHHOTO Ha puc. 14.

(m7

RTD-G
‘7500 Bm 1600 Bm‘
Z
Np20 o
O
RTD-G S N—
7700@@7400 | Oen
7
7 ()
o 200
N_p20 = =
- O (@]
RTD-G = S 0 dn
\7500@ 1500 8| ]
_ 420 < [
wopobus spo 7 ZBngAcpabo I
Py — iﬂﬁ‘w c dn
f.=95 fo=70 N N—

ueHmp Hazpeba

Puc. 14 — Ctosik onHOTPYOHOI cHCTEMBI OTOIIICHUS
Pacmionnaraemoe nasienue B crosike AP.7=25 xl]a.

Onpenenum KOJIM4ECTBO TEIJIOHOCUTENS B CTOSKE 10 (opmyiie 1:

~0,86-9300

- =319,9 kelu
95-70

[To tabmume 10, 3Has uro d,=15 ™M, di,=d,=20 MM, ompenensieM Ko3hQUIHEHT
3arekanus o paBeH 0,26, a XapakTepUCTUKA THIPABINYCCKOTO COMPOTUBICHHUS BCETO
staxecrosika (5:10%),.; - 53,2:10* Ha/(KF/LI)Z.

Omnpenenum ruipaBiInuecKoe COMPOTUBIICHHE BCETO CTOsIKa o (hopmyre 4:

(5:10%)., = 53,2-10* -4+(53,2:10* -2-7-10* -2-2)+7-10* -2=305,2-10" [Ta/(kr/u)?

[ToTepu naBiieHus B CTOSKE onpeaeanm mno gopmyse 3:
2
AP, = (305,2-104)-(@j =3,1 xlla
100

Knanan AB-QM [1,=20 MM umeeT MakcuMalbHbI pacxon 900 5i/4 mpu HacTpolike Ha
100 %. Jns Toro 4robbl momyuuTh pacxoa 320 1/4 HEOOXOJMMO YCTaHOBUTH HACTPOUKY:
320/900=0,355 (35,5%). Tak kak MHHMMAaTbHO HEOOXOIMMBIN Mepenaja NaBIeHUN Ha KilaraHe
AB-QM nomxen ObiTh He MeHee 16 k[1a, To onpenensem morepu naBieHus Ha kiamane AB-QM:

APy oy =AP,—AP, =25-31=219 «lla,

AB-QM

4TO YAOBJICTBOPACT YCJIOBUIO €I'0 pa6OTLI.
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4. KOHCTPYUPOBAHUE CUCTEM HANIOJBbHOI'O OTOIIVIEHUSA

HanonpHoe oTOomiieHue — 3TO cucremMa o0orpeBa, B KOTOpOW mpeobiaaaromiee
KOJIMYECTBO TeIlIa IMepelaeTcsl MyTeM H3IydeHHs. TeraoBoi MOTOK MPOXOAMUT uyepe3 TPYOsl,
3aTeM CJIOW CTSXKKH, MPEACTABISIONIYI0 COOON IPEIOIIyIO ITUTY, a TAK)Ke uepe3 MOKPBITUE MoJia
U IIEPENACTCS B OKPYXKAIOILLYIO CpENYy.

[Tpy IPOEKTUPOBAHWU W OPraHU3AIUU TPYIOBBIX MPOIECCOB MPOM3BOACTBA PadOT IO
YCTPOMCTBY 00OTpeBaeMbIX II0JIOB 0CO0O€ BHHMAaHHE JOJDKHO OBITH YAENEHO CO3JaHUI0
YCIIOBUHM, COOTBETCTBYIOIIUX TPEOOBAaHUSIM HOPMATUBHBIX IOKYMEHTOB U MOJIYYEHHIO BHICOKOTO
KauecTBa 00OTPEBACMBIX MOJIOB KaK OJJHOMY M3 BAYKHEHUIIIUX BHJIOB OTOTUICHUS 3aHUIA.

[Tpu BeIOOpE KOHCTPYKIIMK OOOTPEBAEMBIX IOJIOB U CUCTEMBI UX OTOIUICHUS HEOOXOIUMO B
MEPBYIO OYEPEb PELINUTD CIACAYIOIINE BOIPOCHL:

- SIBJISIETCS JIU TAKOE OTOIUIEHHE OCHOBHBIM WJIM 3TO JIONOJIHUTEIIbHOE OTOIIEHUE;

- KaKoW mpu 3TOM OYJEeT WCIOIh30BaH TEIUIOHOCUTENb (Topsidas BOJa, 3JEKTPOOOOTpeB,
BO3JIYIIIHOE OTOIUICHUE WJIH JIp.);

- B KaKMX MOMELICHHUSIX IUIAHUPYIOT BBHINOJMHATh TaKHE IMOJIbI (KHJIbIE KOMHATBHI WM
1o/ICOOHBIE TOMEIIeHUs, 6acCeHbI UM BaHHBIE KOMHATHI, OTKPBITasi IUIOIIAIKA).

KoHcTpynpoBanue cHUCTEM  HANOJBHOTO  OTOIUJIEHHS  BEIYT B  CIEAYIOUIEH
IIOCJIEIOBATEIbHOCTH:

- BBIOMPAIOT KOH(GUTYpAIHMIO YKIAAKU TPyO B TperoiieM KOHTYPE;

- pa3sMEIIaT 3alOPHYIO0 U PETYIUPYIOLLYIO apMarypy;

- BBIUEPYUBAIOT CXEMY CHUCTEMbI HAMOJBHOIO OTOIUICHHS C YYETOM KOHCTPYKTHUBHBIX
0COOEHHOCTEH MOMEIIeHUH 3/1aHus.

IIpr KOHCTPYMPOBAaHMM HAIOJBHOIO OTOIUIEHUS [JOJKHO BBIIIOJHATHCS YCJIOBUE -
oborpeBaroliasi OETOHHAs MMaHETh OTAETSAETCS OT KOHCTPYKIIUU 3/1aHUS Pa3/IeIUTEIbHBIM IIIBOM,
3alOJIHEHHBIM MSITKUM MatepuaioM. [ 3Toro BAOIb OOKOBBIX CTE€H HEOOXOAMMO YJIOKHUTH
KpaeBylo JICHTY. 3aTéM Ha pOBHYI0 OETOHHYI0 KOHCTPYKIMIO YKIJIAJIbIBAIOT THAPO- U
TEIUIOU30JIMPYIOIIMM CJIOM, B KayeCTBE KOTOPOr0 4Yalle BCEr0 BBICTYNAET IEHOIUIACT C
MOJIKJIEEHHOUW (ONBrol ¢ HameyaTaHHOW CETKOH, obneryaroiieil MOHTax chupaineil Tpyo ¢
OTIPENIETICHHBIM B TIPOEKTEe MmaroM. TpyObl s TOJa4YW TOpsSYei BOJBI PACKIAIBIBAIOT
HETOCPEICTBEHHO Ha TMEHOIUIACTE W KPEIATCS MPHU IMOMOIIM KJIMIIC, BOUTHIX B meHormiacT. Mx
3aIMBalOT OETOHHOM CTSKKOW C TUIaCTU(UKATOPOM, MOBEPX KOTOPOTO HACTHIIAIOT MOKPBITHE

yucToro noja. Tpebyemast TonmuHa OETOHHOW OTIMBKH HaJ| TPyOaMU COCTaBISIET 5 €M, YTO
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CBOAUTCA K TOJIINHEC COBOKYITHOT'O CJIOA 0cTOHA OKOJIO 6,5 CM, OTYUTBIBACMOTO OT MTOBCPXHOCTHU
IICHOILIacTa. TOJIIJ_II/IHa TEILJIOBOM H30JIA1IUU 3aBUCUT OT HA3HAUYCHUS ICPCKPBITHUA:

- I IEPEKPBITHA Hag 060FpeBaeMBIMI/I MNOMCIICHUAMU H€O6XOI[I/IMO IIPpUHHUMATb
TOJIIIUHY II€HOILIacTa 3 CM,

- MU NCPCKPBITHA HaI H€O6OFp€BaeMBIMI/I MNOMCIICHHUAMNU WJIM II0JIOB Ha TI'PYHTC

HEOOXO0IMMO MTPUHUMATh TOJIIKUHY TeHOIUTacTa 5 cM (puc.15).

MokpbiTne nona
LlemeHTHO-nec4yaHas cTsxka

CeTka c pasmepomM a4erikm - 100x100
Tennousonaums -crior neHodpona - posnbron BBEpX

Tpyb6onpoBoa . N .
OTOnnenns Mmapounsonsaums - 1 cnoi pybeponaa no ropsiieri OUTYMHON MacTuUKe
Ckoba MnmMTa MOHONMWUTHOIO NEPEKPbLITUSA
nnactmaccoBas

Puc.15 yCTpOfICTBO KOHCTPYKIIMU TIIO0JIa C MACTHYHBIM IIOKPBITUCM C CHUCTEMOM OTOILICHHUS

ropsiuei BOJOM, BCTPOEHHOM B CTSIKKY

B kauecTBe MOKPBITHA MOXKHO BBIJIETIUTH YETHIPE OCHOBHBIX THIIA:

- KEpaMHUKa,IJ1a3ypb, KAMEHb;

- CUHTETUYECKUI MaTepua;

- MapKeT, KOBEP CPEAHEN TONIIHNHBI;

- TOJICTBIM ITApKET, TOJICTBIN KOBEP.

Paznuuator naBa cmocoba ykiaakd TpyO B TpeolIeM KOHTYype: 3UI3aroo0pasHbIi
(MaHApHYecKas CMpalb) U C JBOWHOW MOJBOJAKOM (0OpaTHAas MarucTpaib YKIAAbIBACTCS C

“IIOBOPOTOM” MEXKY BUTKaMH MPUTOYHOM TpyOBI) (puc.16).
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Puc.16 Cnioco6sl ykiaaku TpyO B IpEroIeM KOHTYpe HAlOJIbHOTO OTOIICHHS

Paccrosinne Mexnay cocemHHMMH TpyOamMHu TPEIOIIero KOHTypa (IIar YKJIaJKud Tpyo)
cienyer npuHuMarh paBHbIM OT 0,1 nmo 0,35 M. PaccrosHme oT HapyXHBIX CT€H 10 TPYyO
TPEIOIIEro KOHTYypa JOJDKHO OBITh paBHO Imary ykiuaakd TpyO0. C 1enbio yBeIHMdeHUus
TEMIEPaTyphl TOJIa U TETIOBOW MPOU3BOIUTEIBHOCTH PEKOMEHyeTCs “Crylienue” mara Tpyo y
HapY>KHBIX CTEH.

JlonycTuMble 3HauU€HUsT TEMIIEpaTypbl IMOBEPXHOCTH OOOTpeBaeMbIX IOJIOB CJEAYET
MIPUHUMATD:

- JUTSI TIOBEPXHOCTEH MOJIOB C HOPMAaJIbHBIMU YCIIOBUSIMU dKCIUTyaTanuu He 6omnee 28 °C;

- M1 OaHb, IJIaBaTEIbHBIX 0acCeHHOB M BaHHBIX KOMHAT He Ooiee 33 °C;

- JUIsl PEIKO MCIOJIb3YEeMBbIX 30H MOMEIIEHH BJIOJIb CTEH U B paiioHe okoH He Ooiee 38 °C.

PexoMenyeMble TemMmeparypbl TEIUIOHOCHTENS cocTaBisioT: 55-45°C; 50-40°C; 45-35°C;
40-30°C.

Jna BO/10000TPEBAEMBIX M0JIOB MPUMEHSIOTCS METaIIOTIACTUKOBBIC W

MOJIUIIPOITUIIEHOBbIE TPYOBI.
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B konType momyckarorcs morepu naBineHus no 20 klla. OOmas qmHa KOHTypa He

2
noikHa mpesbimarhk 100 M; oqHUM KOHTYpoM oOorpeBatoT He 6omnee 20-40 M~ TUIOIIAU TOJIA C
MaKCHUMaJIbHBIM pa3MepoM CTOPOHBI 8 M. [l oToruieHus OOJBIIMX MOMEIIEHUH HCHOJb3YIOT

HECKOJIBKO KOHTYPOB.
5. ITociiemoBaTEILHOCTL TEIJIOBOIO M I'HJIpaBJHY€CKOI0 pacde€roB CHUCTEM

HAITOJIBbHOI'O OTOIIJICHUSA

Pacyer BBRIIONHSIOT B CIIEIYIONICH MOCIEA0BATEILHOCTH U CBOIAT B Tabn.11, 12.

BBI6I/Ipa€TC${ THII ITIOJIOBOT'O ITOKPBITHA.

Bt
VnenpHasg TEILIOOTAAa4a KOHTYpa, —2 ompeaenaeTcs 1o 3aTpaTaM TeIljla IIOMEIEHU U IIJI0Maan
M

o popmyse:
_ e
9= ®)

I

rae (Q — TertoBast Harpy3ka Ha KOHTYp, BT;

2
A, — mwiomiaak, 3aHUMaeMast KOHTYPOM HATOJIBHOTO OTOTUICHUS, M.
ITo cpenneit TeMneparype TEILIOHOCUTENS B CIIMPAJIM M TEMIEpaType BO3AyXa B IOMEIICHUH,

1oJb3ysich Tabs1. 28-31 [9] a1 COOTBETCTBYIOMIETO MOKPHITHS 10J1a MOMEIICHHUSI, BBIOMPAIOT IIar
YKIQJKA TpyOOIpoBOJA0B KOHTypa b, M, mis koroporo 3(pQeKTHBHOCTh Teria OJmM3Ka K
ompeaencuuo 1mo Qopmyne (8). Ilpu 3TOM TemrmepaTypa MOBEPXHOCTH I0Jila HE IOJDKHA
NPEBBIMIATH JOMYCTUMOE 3HaYCHHUE.

Pacxon Temmonocutens G, Kr/d B pacdeTHOM KOHTYPE HAIOJLHOTO OTOIUICHHUS OMPEACIISIOT 10

bopmye:

_ 36Q

oAt ©)

_ Kl

rJ€ ¢ — yJeJbHas TEeIJI0eMKOCTh BoAbl, ¢=4,19 =
At — pacuerHas pasHOCTH TeMmIleparyp TIIOJAIOMIEr0 W oOpaTHOro TerioHocutens, °C,
ompezensercs no Gopmyse
At = (t, — t,) , (10)

rae tr, £, - COOTBETCTBEHHO TEMIIEPATyphl TEMJIOHOCUTEIIS HA BXOJE M BBIXOZE €r0 U3 KOHTYpa

HaI1OJbHOI'O OTOIIJICHUA.

Jnuna TpybonpoBoja B KOHTYype L,M, onpenensercs no gpopmyie:
Al'[

L :y, (11)
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6. TI'mapaBnuyeckoe conpotusienue kourypa AP, Ila, onpenensercs no popmyie:
AP, =13-L-R (12)
rae R — yaenpHbIC OTEpH JaBIICHUS HAa TPEHUE BCJICACTBHE TPEHUS O CTEHKH TPYOBI B KOHTYpE
HaroIpHOro otorutenus, [la/m. Onpenenstores o Ta6:1.32 [9].Mcxoauble TaHHBIC IS pacyeTa

KOHTYpPOB HaIlOJbHOTO OTOIJICHUS CBEJIEHBI B Tabuiy 11.

Tabmuua 1- McxoaHple TaHHbBIE UIA pacdeTa KOHTYPOB HANIOJIBHOTO OTOIJICHHUS

Ne PacueTHrie IInomane moia, BeimeiieHHas | OOo3HaueHKE Marepran  HOKpBITHA
MOMEIIEH | TEeIUIONOTepH UL KOHTypa HAIOJFHOTO | KOHTypa rojia

us [TOMEIICHUS otorutenus, Ay ,M>

101 3420 40 «A» Kepamuueckas mnTka

Tabmuna 2 - Pe3ynbTaTsl pacyera KOHTYPOB HAIOJIBHOTO OTOILICHUS

Ne O06o3Hau | Marepuan | IInomans TemnoBo | Pacxom | Hdmamer | Ilar Jmun | Iorepu
ImoMe | eHHe TTOKPBITUS KOHTyya i mnorok | G,kr/u | pTpy0o, | b, ™M a JIaBIICHHS
LICHU | KOHTypa | Ioja Ap, M KOHTypa d, Mmm TpyO | Apyklla
st Q, Bt L,
.M.
101 «A» kepamudec | 18 1115 96,3 16x2 0,3 54 5,41
Kas IUINTKA

Pacuetnbie popmysibl (8)-(12) mpuMEeHSIOTCS COBMECTHO MPH Pa3HOOOPA3HBIX BapHaHTaxX
pacueToB KOHTYPOB HAMOJIBHOTO OTOIJICHUS.

KoHTypsl HamonpHOTO OTOIIEHUS, MOAKIIOYEHHBIE MapalljieIbHO K pPaclpeleauTento,
JIOJKHBI UMETh OJJMHAKOBYIO TEMIIEPATypy Ha BXOJE.

[Tnomane moma Ay, 3aHMMaeMyl0 KOHTYpPOM HAIOJbHOIO OTOILUICHHUS, HEOOXOIMMO

3aIl0JIHUTD CIIMPAJIbIO C MIarOM b.
N3-3a 3HaUNTEIBHON TEIJI0BOM HHCPIMUOHHOCTH HAIIOJIBHOC OTOINICHUC PCKOMCHIAYCTCA
MNPUMCHATH KOMIIJICKHO C KOHBCKTHUBHBIM, pasaciad MCOEKAY HHMHU TCIUIOBYIO HArpysKy

IIOMCUICHU . HpI/I 9TOM IIPUMCEHAIOTCA PA3JIMYHBIC BAPUAHTBI aBTOMATH3allUH CUCTCMBI.

4. CxeMbI NOAKJIIYCHUA CUCTEM HAIIOJBHOI'O OTOIIJICHUSA
B cinydae ¢pyHKIIMOHUPOBAHUS COBMECTHO C PAJAMATOPHBIM OTOIJIEHUEM, PAOOTAIOIINM C
Ooiiee BBICOKMMH TapaMeTpaMH, MPHUMEHSIOTCS CMECHTEIbHbIE CHCTEMBI, ITOHIKAIOIINE

TEMIICPATYPy TCIINIOHOCHUTCIIA HAa TOAAYEC HAIIOJIBHOT'O OTOIIJICHHA.
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Puc.17 llenTpanbHbie CMECUTEIBHBIE CUCTEMBI

OK —oromnenue koHBekTuBHOE; OP — HamonbHoe oromnenue; P - Hacoc; ZT — BeHTWIb
TepMoctaTiueckuii; ZRT — BEHTHIIb TEPMOCTATUYECKHIA TPEXXO0I0BOM; Z — BEHTHIIb 00XOIHOIA.

CucteMy OTOIUIEHHS! BO3MOXKHO IOJIHOCTBIO MPOEKTUPOBATh Ha Temmeparypy t,=55°C
TOJILKO B TOM CJy4ae, €CH HaloJIbHOE OTOIIIEHUE OOCIIYy)KMBAaeT BCe 3/laHUE, & KOHBEKTHBHbBIC
OTOMHTENbHBIE TPUOOPHI BKIIOYAIOTCS BpeMs OT BpEeMEHH. B 3TOM ciydae OTONUTENIbHBIC
npuOOpsl HEOOXOIUMO MOJKIIOYATh MapajuIebHO JHOO0 B psSA C KOHTYpaMH HAaIOJIBHOTO

OTOIIJICHU .
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