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BHuMarenbHO MpodYTUTE AaHHBIE MHCTPYKIMHU M MPEAYNpPEeKICHHS, COACpKaIIuecs B
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OTBETCTBEHHOCTH 3a COOJIOACHUE ACHCTBYIOLINX MPAaBUI TEXHUKU O0€30MaCHOCTH.
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OBIIME ITOJOKEHUA

Hacrosmas Opomrtopa SBISIETCS Ba)XKHOW M HEOTHEMJIEMON 4YaCThIO MPOAYKIMH, U €€ CICIyeT
MIPEIOCTABUTH JIUILY, OCYIIESCTBISIFOIIEMY MOHTaK TOPEJIKH.

BruMaTenbHO MPOYTHTE MPEAYPERACHUS, COAEpIKaIecs B TaHHOW OpOIIope, TaK KaK B HUX JAlOTCA
Ba)XKHBIC YyKa3aHUs, Kacarolluecs oOecCreueHUs Oe30MacHOCTH IMPH MOHTa)Xe, KCIUTyaTalldd U TMPU
MIPOBEJICHUH TEXHUYECKOT'O O0CITYKHBaHUS.

bepexxHo XpaHHWTE MaHHYIO OpPOIIOPY UL TOTO, YTOOBI B TMOCICAYIOIMIEM MOXKHO OBLTO 0Opamarhcs K
HEM.

MoHTaX TOpPEIKH JOIKEH BBIMONHATHECS KBAIM(UIIMPOBAHHBIMU CIHEIMAUCTAMU C COOJIOJACHUEM
JNEHCTBYIONINX HOPM M WHCTPYKIUI H3TOTOBUTEIIS.

HenpaBunbHBII MOHTaX MOYKET IPUBECTH K TPaBMaM JIFO/IeH U )KHBOTHBIX W HAHECEHUIO MaTEPHUaTbHOTO
yiep0a, 3a KOTOPbIE H3TOTOBUTEINH HE HECET OTBETCTBECHHOCTH.

JaHHasi ropenka OOJKHA HCIOJB30BAaThCA TOJNBKO B TEX LEJAX, JUIsI KOTOPBIX OHA MpeJHA3HayCHa.
Jlro6oe nHOE MPUMEHEHNE CIIEAYEeT CUUTATh HENPABUIHHBIM, a TOTOMY — OTIACHBIM.

M3rotoBuTens HE HECET OTBETCTBEHHOCTH 3a BO3MOXKHBIA yiiepd, NPUYMHEHHBIA BCJICACTBHE
HEMPaBUIHHOTO WM OITUOOYHOTO IPUMEHEHHS, a TAK)Ke TIPU MCIIOIB30BaHNH €€ He TI0 Ha3HAYCHHUIO.

[lepen BBITONHEHMEM JIOOBIX ONEpanuid MO OYNCTKE WIM MPOBEACHUIO TEXHUYECKOTO OOCITY:KHBaHUS
OTKJIFOYHUTE TOPEIKY OT CETH MUTAHMS C IIOMOIIBIO PYOMIIBHUKA FIJIM COOTBETCTBYIOIIUX YCTPOUCTB.

B cnyyae moBpekICHUS W/WIM TPH TJIOXO0M paboTe TOpelkd BBIKIIOYHTE €¢ M He crapaiTech
CaMOCTOSITEIBHO OTPEMOHTHUPOBATh €€ WM OKa3aTh HEMOCPEJCTBEHHOE BMENIATENLCTBO B paboTy
ycraHoBKH. OOpaiaitech TONBKO K KBATH(DUIIMPOBAHHOMY CIICIHAIHCTY. PEMOHT TOPENKH JOJIKECH
MPOBOJUTHCS TOJNBKO B IICHTPE TEXHUYECKOTO OOCIY)KUBAaHUS, YIOJIHOMOYCHHBIM KOMIIaHHEH-
U3TOTOBUTEIIEM, U C HICITOIB30BAHUEM TOJIBKO OPUTHHAIBHBIX 3aIT4acTei.

Hecobmntoienue BHIIEH3I0KEHHOTO MOXKET IPUBECTH K TOMY, YTO YCTaHOBKA CTaHET HeOE30acHOM.
UYroObl rapaHTHpPOBAaTh 3PPEKTUBHOCTh TOPEIKH U €€ pabdOTOCIOCOOHOCTh, HEOOXOAMMO COOIIONATH
yKa3aHWsS W3TOTOBUTENS M 0Opamarhcsl K KBATH(GUIMPOBAHHBIM CHEHUAINCTaM JUIS TPOBEICHUS
TUTAHOBOTO 00CITYKUBaHHS TOPEIIKH.

Ecnu BrI pemnimn 0oJIIbIlIE HE MOIL30BAThLCS FOpeJ’IKOﬁ, HeO6XO,E[I/IMO 00€30I1aCUTh T¢ €€ 4acCTU, KOTOPBIC
MOTYT OKa3aThbCs OIIaCHBIMU.

Hepez[ BKJIFOYCHHUEM T'OPCIIKU KBaJII/I(i)I/II_[I/IpOBaHHLII\/'I CIICUAIUCT JOJIKEH IMTPOBCPUTh!:

a) 9Yro J[JaHHbIe, TPHUBEJCHHBIE HA IACIIOPTHOW TaOJNWYKE, COOTBETCTBYIOT IapaMeTpaM CeTH
3JIEKTPOTUTAHUS;

6) 4TO KaNUOPOBKA TOPETKH COOTBETCTBYET NMPOU3BOJUTEIHLHOCTH KOTJIA;

B) UTO MOJaya BO37yXa, 3a CYET KOTOPOIO OCYIIECTBISIETCS TOPEHHE, U OTBOJ MPOIYKTOB CrOPaHHUs
BBITIOJTHEHBI TOYHO B COOTBETCTBHUH C JICHCTBYIOLUTUMU HOPMATUBAMU;

F) 4yTO 00€eCIeUnBaEcTCs BCHTWIALMA U ITIPpAaBUJIbHAA SKCIUTyaTallusd rOPEJIKU.

Jo Havana mpoBeneHUs JI000H Omepariy, Ui KOTOPOi TpeOyeTcsl AeMOHTaX TOPEIKH MM OTKPBITHE
CMOTPOBBIX ITPOEMOB, CHAYalIa OTKITIOYHUTE JICKTPONUTAHNE U 3aKPONTE KpaHbI MOIaud TOILINBA.

He craBpTe emKoCTH C rOprOYMMH BCIICCTBAMU B ITIOMCHICHHUH, TAC PACIIOJIOKCHA I'OPLCIIKA.
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[Tomemenue, rie HaXOMUTCS TOPENKa, JOJDKHO MMETh MpOoeMbl (OKHA, NBEPH), BEAYIIUE HAPYKY U
OTBEYAIONIME MECTHBIM JISHCTBYIONUM HOpPMaM. B ciyd4ae COMHEHHH OTHOCHUTENBHO MUPKYJISIIUU
BO3/IyXa B IIOMEIICHUH, PEKOMEHIyeTCs TMpexIe Bcero 3ameputh conxepxkanune CO,, xorpa ropenka
paboTaeT ¢ MaKCHMalbHOW MOIIHOCTHIO, a TIOMEIICHHUE BEHTHIUPYETCS TOJBKO Yepe3 OTBEPCTHS,
obecreunBarolue MoJavy BO3AyXa K TOpeNke, a 3areM 3aMepuTh cojepikanue CO, mpu OTKPHITON
JIBEPH.

Benmuuuner CO,, mony4eHHbIE B 000MX CITy4Yasx, HE JIOJDKHBI CHIIBHO OTJIMYAThCS APYT OT APYTa.

Ecmu B MOMENICHUU HAXOMUTCS OOIbINE OJHOW TOPENKA W OJHOTO BEHTUIIATOPA, TO 3Ty MPOBEPKY
HE00XOAMMO TTPOBOIUTE IIPH OJHOBPEMEHHOH paboTe BCEX YCTPOMCTB.

Huxkorna He 3akppiBaiiTe BEHTUISIIIMOHHBIC OTBEPCTHS B TIOMEIIEHUU C TOPEITKOU, OTBEPCTHS IS TOIA4N
BO3/IyXa K BEHTHJISITOPY TOPEIKH M JIOObIC HMEIOIINECS BEHTUIISIIIMOHHBIC KAaHANbI, BEHTUISAIIUOHHBIE U
paccenBarolye PeieTKA BO H30eKaHNE CIICTYOIIETo:

- 06pa3OBaHI/IH TOKCHUYHBIX / B3pPBIBUATHIX I'a30BbIX cMeced B BO31YXEC NOMEIICHUA C FOpeHKOﬁ;

- TOp€HUA IIpU HCOAOCTATKE BO3yXa, YTO MOXET OBITH OIMaCHbIM, HE3KOHOMHWYHBIM W TPHUBCECTU K
3arps3HCHUIO Opr)KaIOI_LICI\/'I CpCAbl.

FopenKa JOJIKHa OBITh BCErJa 3aluiacHa OT BO3JICHCTBUA AOXKs, CHEra 1 MOpo3a.

ITomemenne, B KOTOPOM HAXOAWTCA TOPENIKA, HEOOXOAMMO BCErAa COAEpX aTh B UYUCTOTE, 37I€Ch HE
JIOJDKHO OBITh HUKAKUX JICTYYHX BEIIECTB, KOTOPBIE MOTJIM OBl TIOMACTh BHYTPh BEHTHISATOPA H 3aCOPUTH
BHYTpPEHHHE KaHAIIbI TOPEJIKU WIH HACaIKU CropaHus. [IbUTh MCKIIOYMTENHHO BpEIHA, OCOOCHHO €CIIN
OHa OCe/laeT Ha JIOMACTIX BEHTHUIATOPA, TaK KaK 3TO MOXET YMEHBIITUTH MOJaqy BO3AyXa U MPHUBECTH K
00pa30BaHUIO 3arps3HCHUN Npu cropaHuu. [IpUTh MOXET TaKKe HaKaIUIUBaThCH HAa 3aJHEH CTOpOHE
UCKa CTa0WiIM3aluy IJIAMEHW B HAcaJKe CTOpaHWs, YTO TNPUBOAUT K OOCIHEHHIO CMECH BO3IyX-
TOIUIMBO.

B ropenky cnenyer momaBaTh TOT THI TOIUIMBA, JUI KOTOPOTO OHA IpeAHA3HAuY€Ha, M KOTOPBIM yKa3aH
Ha IIaCIIOPTHOM TabJM4Ke M B TEXHUYECKHX XapaKTEpUCTUKAX, IPHUBEICHHBIX B HACTOSILEM
pykxoBojcTBe. JIuHUS mogaun TOIUIMBA, OT KOTOPOM MUTAETCs ropenka, J0JDKHA OBITh TePMETHYHOU H
JKECTKO 3aKpeIUICHHOH, C IPOMEXYTOYHOW KOMIICHCHPYIOMIeH MeTautnieckoil MyQToi mmbo ¢
(hmaHTIeBEIM, JTHOO C Pe3b0OBBIM coequHeHHEM. Kpome TOro, JIMHHS TOMa4y¥l TOILIMBA JOJDKHA OBITH
o0OpyZOoBaHa BCEMH CpPEICTBAMH PETYJHMPOBKH W 3allUTHBIMH YCTPOWCTBAMH, HEOOXOIUMBIMH B
COOTBETCTBHU C TPEOOBAaHUAMHU MECTHBIX ACHCTBYIOIINX HOPMATUBOB.

Obpamtaiite ocoboe BHHUMaHHWE Ha TO, YTOObI BO BpeMs MOHTaka B TpyOompoBox HE HOHaax
[TOCTOPOHHHE MPEIMETHI.

Y 10CcTOBEPHTECH, YTO MOIKITIOYAEMOE ICKTPOMUTAHNE COOTBETCTBYET TEXHUIECKUM XapaKTePUCTHUKAM,
YKa3aHHBIM Ha TaOJIMYKE C MaclOPTHHIMU JTaHHBIMU U TIPUBEACHHBIM B HACTOSIIEM PYKOBOJCTBE.
I'openka nomxHa OBITH JOHKHBIM 00pa30M MOACOeTUHEHA K PYHKITMOHUPYIOIICH CHUCTEME 3a3eMIICHUS B
COOTBETCTBHH C JCHCTBYIOIINMHI HOPMaTHBAMHU.

Ecnu ecth kakue-nm100 COMHEHUSI OTHOCUTEIBHO €€ MPUTOJHOCTU, OOPATHTECh K KBATH(PHUIIUPOBAHHOMY
CHEIHMAJIICTY, KOTOPBIHA MPOBEAET MPOBEPKY.

Hukorna He MeHstiiTe MecTaMu HEHTpaIbHBIN Kabeh 1 kKabenu ¢ Ga3oii.

lopenka MOXeT OBITH MOAKIIIOUEHA K CETH MMUTAHMsI C IOMOIIBI0 Pa3beMHOI0 COSAMHEHUS, TOIBKO €CIIU
ATO COeNWHEHNE TaKOTO THIIA, KOTOPOE HE MO3BOJIUT OMEHSITh MECTaMU HEHTPaTbHBIN Kabenb U Kademu
¢ (azoif. YcraHoBHTE HA MyJIbTE YIIPABJICHUS TJIABHBIN BBHIKITIOUATEIh 000TpeBaTEILHON YCTAHOBKH Tak,
KaK 3TO TpeOyeTcss MECTHBIMU JIeHCTBYIOIIMMHA HOPMAaTHBAMH.
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Bes cucremMa 3nekTponuTaHWsA, W, B YaCTHOCTH, BCE CEuUcHHsS KaOeyel, JOJKHBI COOTBETCTBOBATH
MaKCHMaJbHON TMOTpeOIsieMOii MOITHOCTH, yKa3aHHOW Ha TaOJMMYKe C TMAaclMOpPTHBIMH JaHHBIMU
YCTaHOBKHU U B JAHHOM PYKOBOJICTBE.

Ecnmu  xabenp mTHMTaHMS TOpENKHM MOBPEXKACH, €ro 3aMeHy JOJDKCH OCYIIECTBISITH  TOJBKO
KBaJTM(UIUPOBAHHBIN CIICIIHAIIHCT.

Hu B xoem cj1ydac HE HpHKaC&ﬁTGCL K TOpCJIKE MOKPBIMU PYKaMU UJIA CO CHATOH 06yBLIO.

He Tanute (He HaTHFHBaﬁTC) Kabenu MUTAaHWS U pacnonaraﬁTe HUX Ha AOCTATOYHOM pPaCCTOSAHUU OT
HUCTOYHUKOB HarpeBa.

IL]'II/IHa HCIOJIB3YEMBIX KaOerei AOJKHA TTO3BOJIATH OTKPBITH I'OPCIIKY H, IIPU H606X0,Z[I/IMOCTI/I, ABCpLY
KOTJia.

DNEKTPUICCKUE COCTUHEHUS MOJKHBI MPOU3BOAUTHCS TOJIHKO KBATM(DHUIIMPOBAHHBIME CIICIIHATACTAMHU;
IPH 3TOM CJICAYEeT CTPOro COONIONaTh NEHCTBYIONIME HOPMATHBBI, KACAIOIIUECS BBITIOJHCHUS TaKHX
COCIUHEHUH.

PacmakoBaB ycTaHOBKY, MpOBEpbTE, YTOOBI BCE COAEPKUMOE OBIIO B HAIMYHH, M YOETUTECh, YTO BO
BpeMsi IIEPEBO3KH He ObUTO HAHECEHO HUKAKHX TOBPEXKICHUH.
B ciayuae comHeHUi He MOJIB3YHTECh TOPENKOM U CBAYKUTECH C TIOCTaBIIIUKOM.

YnakoBOUYHBIH MaTepual (IEpEBSIHHBIC PEIICTKH, KAPTOH, IIACTUKOBBIC MEIIKH, MEHOILIACT, 3AKUMbI U
Ip.) SBJISIETCS BO3MOXKHBIM HCTOYHHKOM 3arps3HEHUS] OKPYKAIOIMIeH Cpeabl U MOXKET MPeICTaBIIATH
OIMaCHOCTh, €CJIM €r0 OCTaBUTHh pazOpocaHHBIM. Ero criemyer coOpaTh W TONOXHTH B CIEIHATBHO
MpeIHa3Ha4eHHOE MEeCTO.
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OIIMCAHUE

JlaHHBIE TOPENKU SIBIAIOTCA MH)KEKIMOHHBIMH TOPEIKaMH, B KOTOPHIX B KaueCTBE TOILIMBA HCIIOIB3YETCS
TSOKEJIOE YIJICBOJOPOJHOE TOIUIMBO; OHU OOOPYZOBaHbI IOJOTPEBATENEM IS YJIYYIICHUS CXKUTAHUSA
TOIUIMBA, U B HUX UCHOJB3YETCS ABYXCTYIEHYATHIN MOJHKHUT.

rOpeHKI/I MOJIHOCTBIO AaBTOMATHU3WPOBAHbI U CHa0KEHBI yCTpOﬁCTBaMH 3allUTHhI, OGGCH@‘-II/IBaIOHII/IMI/I
MaKCUMAJIbHYIO 0e30IMacCHOCTb.

lopenku MOTYT TMOACOSAMHATHCS K TOIMKE JIFOOOTO THUMA, HE3aBUCHMMO OT TOr0, pab0oTaeT JiM OHA Ha
BCACBIBaHWE WM C HAJTYBOM, B TIPEyCMOTPEHHOM pabodyeM Tuana3oHe.

Bcee Y3JbI U ACTAJIM MOKHO JIETKO OCMOTPETH 0e3 OTKJIFOUCHHS OT CCTH.
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PA3BMEPBI, mm
T I — Puc. 1
ED
s
=] D (14] — 1w
[11]
A H
Monenb A B C D E OF oG H |
min max min max
PNZ 50 565 685 1270 150 410 340 170 180 160 | 200 | M14
PNZ 75 640 740 1350 200 440 390 195 210 283 M14
PNZ 100 640 740 1350 200 440 390 195 210 283 M14
PNZ 130 660 740 1410 200 440 390 220 235 318 M14
OCHOBHBIE Y3JIbl U IETAJIN
13‘;)52/6/7 8 9 19 10 11 12 13
_J g : \ ]
0 18 16 £ . % ]
17 15 (\ﬂi U'_:E:_ -l
ij:. K? =
14
O0o3Ha4YeHUS: Puc. 2
1 DnexrpoMarHuTHbIA KnanaH 1% crynmesn 8 DieKTpHUECKHMil IMyIbT 15 TepmoperysaTop pesepByapa
) yIpaBJIeHUS
2 DnekrpoMarHuTHbIN Kianan 2 cryniedn 9 TOIUIMBHBIN HAcOC 16 bnox ynpasneHus
3 OcHoBaHnue kperueHus knanana VE1 10 DOnexTpon po3xura 17 PesepByap noxorpesarens
4 Kpruipyarka 11 ®opcyHka 18 Tpanchopmarop
5 Kopmyc ropenku 12 Jednexrop 19 TonoBka peryampoBKU
HacaKu
6 OOpaTHbIi KIamaH 13 Hacanka

7 DNeKTpOoIBUTATEINH

14 Tepmomerp
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TEXHUYECKHUE XAPAKTEPUCTUKH

10

PNZ 50 75 100 130

p min | kr/dgac 19 29 37 65
acxon max | kr/dac 56 86 110 140
min | kBT 216,5 3304 421,6 514
max | kBT 638 980 1253 1596

TennoBast MOIHOCTE min | kka/gac | 186 200 284 200 362 600 637 000

max | kkan/gac | 548 800 842 800 1 078 000 1372 000

ONIEKTPOIBUTATETh Br 740 1500 1500 1800
Tpancdopmatop kB / MA 10/30 10/30 10/30 10/30
[Tonnas moTpebisiemMas MOIIHOCTh Br 4 900 8 000 9 800 12 200
IeKTpomHTaHHe B/ Tpexda3zubiii Tok HanpspkeHuem 230-400 B,

gactoTon 50 I'g

OunnienHass HePTh ¢ MaJBIM COACPIKAHUEM CEPHI C

Tonuzo Bs13kocThI0 12+15°E npu Temneparype 50°C
KPUBBIE JABJIEHUSA
Mbap ‘
. Puc. 3
210 |
: AN~ A T N
s N i |
o l | / l |
51 /% / A b |
(D) ¥ pd 4l 7 1 f
= / ' ' | !
: “Tonz. ' |
1 . |PNZ 50 PN|Z 75 |IPNZ 100( PNZ 130
og 1 T : T : T T ! — T ! I| T T ! T - xr/ac
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140
| | | | | | | | | | | | | | | | ®=  KBr

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1500

* - Paboumii nmama3oH, JOCTUTAEMBIH C HCIOJIB30BAHMEM TOJBKO (OPCYHKH TIIEpBOH CTyIEHH, B
COOTBETCTBHH cO cTaHaapToM EN 267.

Pabounii JuariasoH 3aBHCHUT OT YCHOBI/Iﬁ HCIBITAaHUN U A4 COYCTaHUA KOTCII-TOPCIIKa SBJIACTCA
OPHUCHTUPOBOYHBIM.
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MOHTAX

TI'openku timma PNZ MOTyT ycTaHaBIMBAaThCS Ha JIF0O00H TOIKE C BRICOKAM JaBIICHHEM HaTyBa, XOTSI MOTYT
TaKKe OBITh MPHUCIIOCOOIEHBI IS MCTIONB30BAHNA M Ha TOMKAX C pa3psyKeHHEM (B COOTBETCTBUU € pabounM
nuanazonoMm). ['openku tuma PNZ paboTaioT Ha OYHMIEHHOW OT cepbl He(TH, Ubsl BSI3KOCTh HE MPEBBIIACT
12+15°E, usmepennoii mpu temmeparype 50°C.

O (heKkTHBHOCTD CropaHus TOILIMBA MOBBIIIAETCS MYTEM €ro MpeaBapuTeIbHoro nojorpesa. C 3Toi Lenbio
NpeAyCMOTPEH pe3epByap MOAOTPEeBaHUS TOIUMBa (CM. puc. 1). B HEKOTOpBIX ciydasx OOIMycKaeTcs
NPUHYOUTENbHAs M0a4ya TOIUIMBAa B IOAOIpeBaTeNb MpPU MOMOILIM JOMOJHHUTEIBHOIO HAacoca, a TakKxKe
IOJIOTPEB TOIUIMBA BHE pe3epByapa IOJOrPEBaHMs TOIUIMBA (OTHOCHUTENIBHO MPEACIbHBIC 3HAUYEHHS
BO3MOXXHOCTHU IIEPEKAUYMBaHN TOIIJIMBA HACOCOM U €I'0 BA3KOCTH B PACIILINICHHOM COCTOAHUU CM. HA pUC. 4)

JIUATPAMMBI 3HAYEHUU XAPAKTEPUCTUK HEDTHU

1
\ 16 IIPEAE BO3MOJKHO CTH IEPEKAUHE AHHA HESTH

Puc. 4

BMKOCTE °E

BMKOCTE B PACIIBLTEHHOM COCTOAHHH

e ¥ XN

1 1 f 1 1 1 | 1 1 1 f
10 0 50 100 °C

Baskno:
3Ha‘leHI/I${ TeMnepaTyp, COOTBGTCTByIOIJ_II/Ie BJA3KOCTHU B paCHLIJ'IeHHOM COCTOSIHHH, ABJIAIOTCA TaKXKE
3HAYCHUSMH KATHOPOBKH TEPMOPETYIIATOPAa MAaKCHMAIILHOM TeMITepaTyphl pe3epByapa moaorpeBaTelIs.

MOHTAX HA KOTJIE

C yd4eToM TOro, 4TO K&Kl THII KOTJIa UMEET CBOM TEXHHYECKUE XapaKTEPUCTUKH, PEKOMEHIYETCSI TOYHO
MIPUICPKUBATHCS MHCTPYKIIUH GupMbI-ipon3Boautes. Haubonee BaxkHO COOII0OIATh TPABHIIbHY IO
PEryJIUpOBKY JUIMHBI YYACTKA COILIA HAXOSALIErOCs HEMOCPEACTBEHHO B TOIKE KOTIIA, €€ MOXHO JIETKO
BBITIOJTHATS, TIEPEIBUTAS TOPENKY B CHeMaIbHOM (uraHme (cM. puc. 2 Ha ctp 9). iis 3aKperieHus TOpeKu
MOJIB3YUTECh 0OJITaMH, BXOISAIIUMHI B KOMIUIEKT IIOCTaBKH, IIPOCBEPJINBAs KOTEI TaK, KaK MOKa3aHO Ha PHC.
1 Ha ctpanuie 9. [loMruMO HaxXOIANIETOCS B KOMIUICKTE IOCTABKHY (hJIaHIIa, IS 3aIUThI COTLIa TOPEIIKH OT
BO3JICHCTBUA FOPAYUX ra30B OTPAKEHHBIX MEpeIHEH CTEHKOM KOTNa, IPUMEHSIITE TakxkKe eue u
M30JIALIMOHHBIM MaTepual.

4
Puc. 5

O6o3Hayenns: ¢

1 Bunar _ _—

2 ®dnanern B

3  Uzonupyromwmii mHyp 61 ¢

4 U3onsuMoHHAs MPOKIaaKa

1 2 3
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BbBIBOP ®OPCYHKH

l'openku tnma PNZ sBiAroTcs OBYXCTYNEHYAaTHIMH W OCHAIIEHBI OBYMs (QopcyHKamu. PexomeHmyercs
HCII0JI630BaTh (HOPCYHKY € yritoM 60° MOJHO- MK -TIOTyKOHYCHYIO.

[omHsrii pacxon 06enx (GOPCYHOK AOIDKEH COOTBETCTBOBATH TPEOYEMOM MPON3BOAUTEIHLHOCTH TOTIKH.

st onpezneneHus pa3mepoB (GOPCYHKHU clelyHTe MPUBEICHHBIM OOIIUM ITPAaBUIaAM:

- €CJIM HEeT 0cOOBIX TpeOoBaHuil, TO o0eceubTe, YTOObI PacX0/1 TOIIMBA IEPBOU CTYIIEHU COCTaBIIsLT 40-
50% obmrero pacxofa;

- ©CIIM TIpY BKIIOYCHWH BO3HUKAIOT TMPOOJEMBI, YMEHBIIWTE pacxXxoj] TOIUIMBA IEPBOW CTYICHH,
YBEIIUYHB, PA3yMEETCs, pacxo BTopol cTynenu (Hamp., 30% - Ha mepBoM dtane, 70% - Ha BTOpOM);
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CXEMA DJIEKTPHUYECKHWX COEJIVUHEHUM

T'openku tnna PNZ npennasHadeHsl s pabOThI ¢ IUTaHWEM OT TpeXx(azHoro MEePEeMEHHOTO TOKa ¢ HampsbkeHueM 230-
400 B u yacroroit 50 I'u. I'openka MOOKIFOYACTCS K CETH MUTAHHUS C MOMOIIBIO TPeX(a3HOrO IIIABHOTO BBIKITIOYATEIS.
[TpexycMoTpeH BTOPOM TIIaBHBIM BBIKIOYATENb JJIsl CONPOTUBIEHUH Harpy3ku mnojorpesarens (cM. puc. 6). Heooxonu-
MBIC MOAKIIFOYCHUSA — OTO MNOAKIIFOUCHUC K CECTHU IMUTAHUA, JTUHUU NUTAHUA TCPMOPETYIATOPOB TEMIICPATYpPhl KOTJIA U
TEMIICpATypbl B MOMCUICHUN, U, €CJIU €CThb, I/IHZlI/lKaTOpHOﬁ JIJaMITOYKHU TEPMOPETYJIATOpa TEMIIEPATYPbl B MMOMCHICHUU.
[MoxxmounTe TakkKe CONPOTHBIICHHMS HAarpy3KH pe3epByapa IOAOTpeBaTeNs. DJEKTPOJBHraTeln JaHHBIX TOPENOK MU
CONIPOTHBIICHHSI HAarpy3KH pe3epByapa YXKe 3apaHee YCTAHOBJICHBI Ui pabOThl OT CeTH MUTAaHUs C TpexdazHbIM
IepeMEHHbBIM TOKOM ¢ HampsbkeHreM 400 B (T.e. coenHeHHs BHIITOJIHEHBI 10 cxeMe “3Be3na’”). Eciu HanpspkeHue B cetn
muTaHus coctaBisier 230 B, HEOOXOIMMO BBIIOTHHUTH COSAWHEHHE MO CXeMe “TpeyroidbHHK’. J[JIs 3TOro AOCTaTOYHO
MIEPECTaBUTh MEPEMBIYKH Ha KOJOAKE KOHTAKTHBIX BBHIBOJOB JJIEKTPOIABUTATElsl M CONMPOTHBICHUN HArpy3KH, HE MEHSS
0O0JIbIIIe HUKAKUX IPYTUX COCTUHEHHUH (CM. pHc. 6-7).

Coeounenusn 6 zopenkax mooeneit PNZ 50-75-100-130 Coeounenusn conpomuenenuii pezepeyapa PNZ 75-130
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Fl [ || | T Tmn An = B 2 g T
mil
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7 Ceuenne kaberneit = 10 mm’ Puc. 6
P [ Iél L4 TRTATH]
G0N . 1213600
s w0y ¥
| [ L1 —
[ENFAEIFNE AN INAR AET MPE L2
[ = ] 3 u T l
" i T
PNZ 50 F1 [? F E
OGo3naveHus: Ceuenme kabeneit = 3 Mm’ oy oy
BRM Karyuika pene 3/1eKTpoIBUraTess - -
BRR Karymika pesie conpoTupieHuii T4 e T Jen

CR KoHTakTBI COIPOTUBIICHUN pe3epByapa
CT Konrakt Tepmopene

F IInaBkuil npeoXpaHuTeIb
FA IMomexononapistonuit GUILTP MPE KonrakTHas xojionka obopynos. TC Tepmoperynarop Temneparypbl
LOA 44 KOTJIa

FR ®dorope3ucrop MR Konrakrhsle BbBOAbI conpoTuB. Tmin  TepMmoperynsaTop MUHHAM. TEMIIEP.

IG I'naBHBIN BBIKIIOYATEL PS KHornka pa3010KupoBKH TMAX Tepmoperysarop MakCUM. TEMIIEP.

IGR  OO6mmii BeikTrOuatens conpotuBiennii R1,2,3 Conporusnenns kinamanoB VE — Tmf TepMoperysaTop Tima miameru 228

Ima  /IByXmo3ummoHHBIH mepekimodaTens R4 CompoTuBieHne Hacoca CTyTeHH (TIpU HATMIHN)
“BKJI.-BBIKIL.”

LR WupukaTopHast 1laMIiouka 01okupoBkn RR Pene conporusnenuit TR Tpancdopmarop momxura

MB  DnexTpoaBuUrarens rOpesiku RM Konrakts! pene anexrpoasurar. VE1 DJeKTpoMarH. Kianas 1% CTYIIEHU

MMB KiemmHast KoJ0/Ka yCTpoiicTBa RT Tepmoperne VE2 DJIEKTPOMArH. Kinanas 2% cTyneHu

cepBoynpasienus LANDIS SQN.

Baxno: Ilpu momcoenuHeHnn K TpexdasHomy TOKy HampspkeHuneM 400 B HymeBoi kaOenlb, KOTOPBIA 3alHUTHIBAET
compotuBieHust R1, R2, R3, R4, nomken OpaThcs OT JIMHUM MMUTAHUS TIOJOTPEB. pe3epByapa.

Baxuo: Ilpu momcoemmaenmnm k TpexdasHomy Toky HampspkeHuem 230 B compormBiennss R1, R2, R3, R4
3aMUTHIBAIOTCA ABYX(ha3HbIM HampspkeHuem 230 B.
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O O O
OmmQOum()

380 B
IToxcoennuenue Mo cxeMe “3se3na”

53X

220 B
IToncoenuuenue o cxeme “TpeyTroIbHUK

Puc. 7

PEI'YJINPOBKA HACAJIKH CTOPAHUA

1) OTIrycTHTE TOJIOBKH A.

2) C mOMOIIBbIO ATHX TOJIOBOK, HAKMMAsi Ha HUX, M3MEHUTE TOJ0KeHNE (DOPCYHKH OTHOCHTEIHLHO HACAIKH
cropaHusi. YCTaHOBUTE TOJOBKM Ha 3HaueHus 1, 2 wnu 3, KOTOpBIE YKa3bIBalOT COOTBETCTBEHHO
MHUHUMAaJIbHBIN, CPEIHUN U MAaKCUMAJIbHBIN PacXo]i TOPEIIKH.

3) o 3aBepIieHNH PEryIUPOBKHU 3aTSHUTE TOJIOBKHU A.

e — Puc. 8
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Puc. 9

Nmeercst nBa snektpona mopkura. UtoObl MPaBUIBLHO PACIONOXKHUTE HX, CIEIYyHTE PUCYHKY, YKa3aHHOMY
BEIIIIE, COOITIOTAsT yKa3aHMsI.

Baxkno: DnexTpoIpl MOKMra HU B KOEM cliydac He JOJDKHBI KacaThesl AediekTopa Wiu (OpCYyHKH, B
MPOTHBHOM CJIy4ae OHHU IepecTaHyT GYHKUHOHUPOBATH U, TEM CaMBIM, IPEKpaTUTCsa paboTa caMmoii
TOPEIIKH.

Baxxno: YtoObl n30ekaTh MOBPEKIACHUS PETYIUPYIOIIUX YCTPONUCTB HACAJIKU CTOpPaHUs, PEKOMEHIYETCS
IIOCJIe TOTO, KaKk OyNIeT yCTaHOBIIEH HedJIeKTop, Mpu cOopke/pazdopke (HOPCYHKH IOIH30BATHCS
ClicliMaJIbHBIM KJIFOYOM.

PEI'YJINPOBKA ITIOJAYH BO31YXA, OGECIIEYNMBAIOIIEI'O 'OPEHUE

BozmymrHas 3aciioHKa peryiupyercst peayKTOpPHBIM TBUTATEIIEM.

YcraHoOBKa TOJOKEHUH 3aclIOHKH: ‘3akpeiTa” / “OoTKphiTa — 1 cTynmeHp’ / “OTKphITa TOJHOCTHIO
OCYIIECTBIISIETCA KyJladKaMH, BpamlaiiTe WX MPOTHB YacOBOH CTPENKH, YTOOBl YBETHYHUTH OTKPBITHE
3aCJIOHKH U TI0 YaCOBOM CTpPEJIKe, YTOOBI YMEHBIIINTH €€.

[Ipn HakaTun Ha KHOMKY B oTKmIouaeTcs cucrema ympaBie€HHs 3aCIIOHKOW, M MOXHO OCYIIECTBIISITH €€
NepeMelleHre BPYYHYIO.

Kymagok I  MakcuManbHOE OTKPBITHE BO3YIIIHON
3aCIIOHKH

Kynavok II ~ 3akpeITHe BO3AYLIHOM 3aCIIOHKU MTPU
OTKIIFOYECHHUH

Kynauox III OTkpeITHE BO3AYIIHOM 3aCIOHKH MIPU
BKmoyeHnH 1% cTymenu

Kynauok IV Paspemrerne Ha OTKpbITHE KiIamana 22
crymnenu (1o KpaiiHeil Mepe Ha 6° GobIIre,
10 CpaBHEHUIO ¢ KynaukoMm I1I)

Puc. 10
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Ha 3aBome Hacoc mpeABapUTENBbHO OTPEryJMpOBaH Ha JaBieHue 22 Oap. [ns KOHTpONsS JaBiIeHUS
UCIIOJIb3YWTe MaHOMETP BaHHBI JUIsl TOIUIMBA. JaBleHHME MOXKET PEerylIupoBaThCs B mpenenax or 22 ao 26
oap.

Hacoc SUNTEC muna E ... Hacoc SUNTEC muna D ...

O0o3HaueHHsA: O0o3HaYeHHA:

1 BcachiBanue win nojcoeArHeHne Bakyymmerpa — 1/2" 1 BcacwiBanue — 1/4"

2 OO0patHbIi TpyOOTIPOBO ¥ YCTAHOBOYHBIN BHHT 2 OOpartHslii Tpy6onpoBox — 1/4"
BHyTpeHHero Oaiinaca — 1/2"

3 Beixoa k ¢opcynke — 1/4" 3 Beixox k popcynke — 1/8"

4 Tlopcoenunenne MaHomerpa aasieHus — 1/8" 4 TloacoenuHenne MaHoMmeTpa aaBieHus — 1/8"

5 T'ae3no auia momorpeBaTess 5 IMoacoenuneHue Bakyymmerpa — 1/8"

6 PerynupoBka gaBneHus 6 PerynupoBka naBneHus

TEXHUYECKOE 3AMEYAHUE, OTHOCAI[EECA K CXXUTAEMOM XUJKOU HE®THU C HU3KUM
COLEP)KAHUEM CEPBI “ECO DEN”

B rommmue ECO DEN cogzepsxutcs < 0,5% cepsl (110 Becy), B CBSI3H C YeM OHO MOXKET PacCMaTpUBATHCS KaK
9KOJIOTHIECKH YHCTOE TOIUIMBO, NMPH CKUTAHWHM KOTOPOTO TPOUCXOAMWT BhIAeNeHHe cepHucToro (SO;) u
ceproro (SO;3) aHTHIPHUAOB, AHATOTHYHO TOMY, KaK 3TO MPOUCXOIUT MPH CKUTAHUH JU3EITHHOTO TOIUIMBA.
HomuHaneHas BenudmHa BA3KOCTH cocraBisgeT 12+15°E mpu 50°C, 4ro, Kak NpaBUiO, HE IO3BOJSAET
HETIOCPEJICTBEHHO OCYIIECTBIATH BCACBIBAHME M3 IIMCTEPHBI C MOMOIIBI0 Hacoca TOpeNku. B 3Tux ciydasx
PEKOMEHIyeTCsl MPOU3BOANTh NMUTAHUE TOPEIKHA “TO0 KOJNBIEBOW CXeMme’ ¢ OJHUM JTOTOJHUTEIHHBIM
HACOCOM, KOTOPBIH 00SCIIEUUBACT IUPKYJISAIUIO TOIUIMBA U TIUTAHUE CAMOM TOPEIIKH.
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BKJIFOYUEHUE

Yobenurech, 4To 00K BHIKIIOUATENb BKIIOYEH (CM. pHc. 6, mo3. I1G):

YCTaHOBUTE MEPEKIIoUaTehb Ha JJCKTPUYECKOM mysbTe (cM. puc. 6, mo3. Ima) B momoxkenue “off
(BBIKIL)”;

HAIOJIHUTE TOIUIMBOM BCACHIBAIOMIMN THOKHUH HIIaHT. DTa omepanus, HeCMOTPS Ha TO, YTO SBIIACTCA
V3IIMITHEH B CIy4yae pacloIoKEHUs TOPEJIKU HUKE TOIUTMBHON €MKOCTH, MOXKET CTaTh KpaiHe MoJIe3HOoM
JUTSI MHATTAAITAA pa0O0THl TOTUIMBHOTO HAacoca .IMOJICOSAMHNUTE BCACHIBAIONINI THOKUH MUIAHT K QIIBTPY
Ha JIMHUH I10/1aYH;

CHUMHTE KPBILUIKY 3JIEKTPUYECKOTrO MyJbTa U C NMOMOIIBI0 OTBEPTKH HaXXMHUTE Ha MOABIKHYIO YacTh
pene snexkTpomsurarens (cMm. puc. 6, mo3. RM). Dnextponsuratens 3apaboTaeT, a BMECTE C HHUM
3apaboTaeT M HacoC, KOTOPBI HAYHET 3alONHIATh YCTAaHOBKY. JlaHHas omepariys 3aBepLIMTCS, KOTJa U3
IUIaHra oOpaTHOM JTMHUM TOTIJIMBO HAYHET BBIXOIUTH 0€3 My3BIPHKOB BO3yXa;

OTIYCTUTE TMOJBMKHYIO YaCTh peJe 3JCKTPOJBHraTess. Y CTAHOBHTE MAaHOMETP UM BaKyyMMETp Ha
Hacoce (IS BBITOTHEHHS TIOJCOSTUMHECHUN cM. puc. 11);

HOKMHTE eIle pa3 Ha MOABIKHYIO YacThb peje JJIEKTPOJBUTATEeNs s 3aloiHEHHs pe3epByapa
MmoJiorpeBarensi, KOTOpoe 3aKOHYUTCS, KOrJa W3 MUIaHra oOpaTHOM JIMHWW TOIUTMBO HAYHET BBIXOJIWUTH
0e3 IMy3bIPEKOB BO3/yXa; OTIYCTUTE MOJIBUKHYIO YacTh pelie dJICKTPOIBUTATENS;

MOJICOETUHUTE IIJIAaHT 0OPAaTHOM JIMHUM K COOTBETCTBYIOIEMY 00paTHOMY TpyOOIpOBOIY;

YCTaHOBUTE IEPCKIIIOUATENIhb HA JICKTPHUYSCKOM IyJIbTE B MOJOXEHHE “on (BKJI.)” M yOemUTeCh, YTO
JUHYS TATAaHHS] TEPMOPETYJISATOPOB 3aMKHYTa: aBTOMATHUECKH BKIIOUHTCS TOPEIIKA.

Y ropemok Tuna PN HauHeTCS HAarpeB TOIUIMBA; KOTZAa €r0 TEeMIlepaTypa JOCTUTHET BEITUYHHBI, HA
KOTOPYIO YCTaHOBJICH TEPMOCTAaT MHHUMAJIBHOM TEMIIEpaTypbl pe3epByapa IOJOTpeBaTelis,
ABTOMAaTUYECKH BKITFOUUTCS TOPEIKa;

cienure, 9ToOBI aBJICHHE B HACOCE COCTABILLIO 22+26 aT™M, W 4TOOBI pa3pekeHHe He TPEBHIIAI0 6 HM
Hzo.

CHUMHTE MaHOMETP M BaKyyMMETp; 3aKpOWTe Ha HAacOCe MeCTa MX MOJCOCIWHEHHUS 3arilylIKaMU WIH
KPBIIIKaMHU.

HOTPEBJIEHUE
Topexa BJIeKTpogI;uraTeﬂb, MouHocTs n];);norpeBaTenﬂ,
PNZ 50 740 3700
PNZ 75 1500 6000
PNZ 100 1500 7800
PNZ 130 1800 9800
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YCTAHOBKA 1 PET'VJIMPOBKA TEMIIEPATYPbI

Yo6eaurech, 4To OOMNH BEIKITIOYATENb BKITIOUCH (CM. pHc. 6, 1103. IG):

YcraHoBHTE 3HAYCHUS Ha TEPMOPETYIIATOPax pe3epByapa MoxorpeBaTess:

TeMIeparypa, IpH KOTOPOH J[AOJDKHA OCYIIECTBIATHCA Iofaya TOIUIMBA, YCTaHABJIMBACTCA
TEPMOPETYIATOPOM MAKCUMAJIBHOM TEMIIEpaTyphbl B 3aBUCHMOCTH OT €€ BSI3KOCTH B COOTBETCTBHH C
TEM, KaK MPEICTaBIeHO Ha auarpamme Ha puc. 4. Pexomenmyercsi, 4ToObl BO BpeMsi pabOThI TOpENKU
TeMIepaTypa ObUIa BBIIIE YKa3aHHOM.

C [OMOIIBI0 TEPMOPETYNATOpa MHUHHMAIBHOW TEMIIEpPaTyphl, KOTOpPBI TakXkKe pacrojiaraercs B
nojiorpeBaresie, Kak U TEPMOPETyJISATOp MaKCUMaIbHOW TeMmrepaTypsl (cM. puc. 12), crabmimmsupyercs
MHUHUMaJIbHas TEMIIEpaTypa B COOTBETCTBHM C PabOTOil Tropenku. DTa TeMmIepaTypa yCTaHABINBAETCS
npumepro Ha 20-30°C Hmke MaKCHMAbHOM M HUKOTIa He ormyckaercst Hike 70°C.

AHaJu3 mpouecca ropeHus:

TOYHOE KOJIMYECTBO BO3[AyXa MAJsl TOPEHHUs ONpelensiercs IyTeM aHalu3a OTXOIIIMX TIa30B Ha
comepxkanne CO,% (pexomenayemass BenuunHa 11+13%), Temmeparypbl Tra3oB, TeMIepaTypbl
MOMEIIEHUsI M HEMpO3payHOCTH OTXOAsImMX ra3oB wmiau yucia BH. HeoOxoaummo mpoBoguTth 31U
MIPOBEPKHU, KOTAa KOTEJ HAaXOAMUTCS B pabouyeM pexuMe, U CIyCTs HEKOTOpOoe BpeMs Iocje Havania
oxnaxnenus. KI1J] paccanteiBaeTcs 1o cueayromei hopmyre:

n=100- 0,65M
CO,%

rae Tf — remneparypa npimoB; Ta — Temmeparypa nomenierns; CO,% — conepxanue CO,

1
PE3EPBYAP [10J]OI' PEBATEJIS \@

27—

O003HAYEHNA:

1

[V I S US I )

[@)}

8
9

10 Tsra kperienus GuibTpa

TpyOka moxcoenuHeHNUs pe3epByapa
K CTOMKE

YIIOTHUTENBHOE KOJIBIIO
@unpTp pe3epByapa

Tepmomerp

TepMoperyasTop MUHUMaJIbHON
TEMIIEpaTy Pl

TepMoperyasTop MakCUMaIIbHOMI
TeMIEepaTypsl

IlepeMBIUKH 2IEKTPUIECKUX
CONPOTHUBJIEHUN HATPY3KU
CrnuBHas npoOka

PesepByap nogorpesarens

Puc. 12
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I[TPOBEPKH, KOTOPBIE HEOBXOAMMO BBIITOJIHUTH

IIpoBepbTe OOLIYI0 TOTOBHOCTH YCTAHOBKH.

Y6enutech, 4TO IpOrpaMMa BKIFOUEHHSI TOPEIIKH COOTBETCTBYET MIPEAYCMOTPEHHOW; OPSIIOK BHIIIOJIHEHHUS 3TAIIOB
JIOJDKEH COOTBETCTBOBATH CIIEIYIOIIEMY PEXKHIMY:

IIPU OTKIIOYEHHH Yympasisomero TtepMmoperymsitopa TC u TepMOperynstopa MHHUMAIBHOW TEMIIEpaTyphbl
3alHTHIBACTCS 000PYHOBaHKE, KOTOPOE OCYIIECTBIISET YIPaBICHHE PA3IMYHBIMU BHYTPCHHHMH JICKTPUYCCKHMH
LEMsIMH, 3alyCcKaeT »JJICKTPOIABHIaTelNb TOPENKH M TpaHchopMarop Mopkura. HadwmHaroTcs — 3Tambl
NPEeIBAPUTEIBHOIO BEHTWIMPOBAHUS M IPEIBAPHUTEIBHOTO MOKHUTa (~25 ceK); Bo30yKIaeTcs 3IeKTPOMAarHUTHBIH
kiaanad VE1, tommmBo mocrynmaer B (OpcyHKY IepBOil cTymeHH. 3aKaHYMBAeTCS dTall MHpPeIBApUTEIBHOTO
BEHTHJIMPOBAHHSA M HACTYNaeT IEepHoJ cpadaThIBaHUS NPEIOXPAHUTENbHBIX OJOKUPOBOK (MaKCUMyM 5 ceK), BO
BpeMs KOTOPOrO JIOJDKHO HPOU30iiTH oOpa3oBaHue ¢(axena miamMeHH. lIpomomkaercss paspsl uepe3 KOHUYUKH
JIEKTPOJIOB, U NIPOUCXOAUT MEPEXOJ K CTaAUH MOCIENo/mKura (2 cex); uyepes 5 cek Iocie TOro, Kak Mpou30iaeT
B030yxneHue knamnana VE1, yctaHoBKa uepe3 cepBOIPHUBOJ] BO3AYLIHOM 3aCIOHKH HAYHET YIPABJIATh OTKPHITHEM
3JIEKTPOMATHUTHOTO KIanaHa 2% cTymneHu; TakuM 00pa3’oM 3aBepIIaeTcs MporpaMMa BKIIOUEHHs ropenki. Eciu
10 KakoH-TMOO IpHYMHE TIUIaMsi He oOpasyercs, ycTaHOBKa Npekpamaer pabotry wim Onokupyercs. O
BO3HMKHOBEHHH TaKOW CHTYaIlMM YBEJOMIISIET 3aroparoiasicst KpacHas jammnodka LR Ha ajeKkTpudeckoM IyJbTe
(cMm. puc. 6 Ha ctp. 13). Kak Tonmpko nponzoineT 0JI0KHPOBKa yCTAHOBKH, OCTAHOBHUTCS JIEKTPOIBUTATENh TOPEIKH
U OTKIIIOUUTCS TpaHcHOpMATOp MOJDKUra. B 3TOT MOMEHT OTKIFOYHMTCS JICKTPOMArHUTHBIA KialaH, KOTOPBIH
OTCEKAeT IMoJjavy TOIUIMBA B KOTEIL.

YrtoOb! pa30I0KMpOBATh TOPEINIKY, HAKMHUTE Ha KHOIIKY pa30sokupoBku PS (cMm. puc. 6 Ha ctp. 13).

TC Iy A TR AT

tw

Tmin. T/ I

13 | LiSn
TR 7
t2
VE1 ; -/ =
t4
VE2 ; I —
FR ! I DAY AT Puc. 13
O0o3Ha4eHns:
TC Tepmoperynarop KoTia
Tmin  TepMoperynaTop MUHUMaIbHON TEMIIEPATyPHI
MB ONEeKTPOBUTATENb TOPEIKU
VE1 ONeKTpOMarHUTHBIN KianaH 1 cTyneHu
VE2 ONEeKTPOMAarHUTHBIN KJIanaH 2 CTyIeHU
FR ®dortope3uctop
TR Tpaucdopmarop momkura
tw JIMATEeNbHOCTE TPEIBaPUTENBHOTO MTOIOTPEBA TOIUIABA B COOTBETCTBHUH C UCIIOJIE3YEMOH CHCTEMOI
t1 JmuTensHOCTh NpeIBApUTENHLHOTO BEHTHIIMPOBAHUS ~ 25 cek.
t3 JnuTenpHOCTh NIpeIBapUTENBLHOIO MOKUATa ~ 25 cek.
t2 [Tepuon cpabaThIBaHUs IPEIOXPAHUTEITHHBIX OJOKUPOBOK MaKCHUMYM 5 CeK.
t3n JImUTeIbHOCTh OCIIETIOMHKUTa ~2cek. *
t4 [IpomexxyTok BpemeHH 110 Bbiaun komauasl “VE1 u VE2” ~5cek. *
- biiokupoBKa BCIIEACTBUE OTCYTCTBHUS IIJIAMEHU > 1 cek.
* B 3aBUCUMOCTH OT MOMEHTa BPEMEHH, KOTJIa TOSBIIIETCS TIIaMsL.
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PABOTA TUJIPABJIMUECKOI CUCTEMBI

(] ITaIl NPEeJABAPUTEJIBbHOI0 BEHTUJIMPOBAHNUSA U NPCABAPUTEC/ILHOIO MOIKUTA:

BKJIIOUACTCs TIOpeNKa; TOIUIMBO, IPEIBAPUTEIBHO HArperoe B pe3epByape IOAOIpeBaTelis, MOXKET
LUPKYJINPOBaTh, OTAABAs TEIUIO, B TUAPABINYECKON CHCTEME TOPENKH, B KoTopol knanad VE1 oTKpBIT.

VE1 -

| —
Vv Funne R1
G1 :
|R3 e —
\'
G2 ﬁ:: VE2
d
T
~apf—
FinnH R 2
C
:
Puc. 14
O0o3HaueHHA:
C IlucrepHa VE1 OnexkTpoMarHUTHBIN KIanaH MIpOooyBKH
F ®unbTp B TMHUM NOJAYH TOTUIUBA VE2 DjeKTpoMarHuTHbIN Kianan 2% cTyneHu
G1 ®opcyHka epBoil CTyIIEHU SP PesepByap nomorpeBarens
G2 dopcyHKa BTOPOM CTYIIEHU V  Kianan MexaHH4ecKOTO OTKPHITHSI OPCYHKH
P Hacoc ropenku R1 Harpesarensusblii anement VE1

e 3Tamn padoThl NEPBOM CTYNEHH IPH NOHUKEHHOM pacxoje:

3akpbiBaeTcs kinanad VE1, HedTh mon naBieHHEM OTKpPbIBAET MOPLICHB KIIANaHa 3aKPhITUS (POPCYHKH,
/i€ TIOJUKUTAeTCs Pa3psiioM Yepe3 KOHIIBI AJIEKTPO/IOB;

e 3Tamn padoThbl BTOPOIi CTyNeHu:

CEPBOYIIPABJICHUE BO3IYIIHON 3aCIIOHKOW YMpaBIsSeT OTKPBITUEM 3JIEKTPOMATHUTHOTO KJIamaHa 2-0i

crynenu (VE2); HedTh momkuraercst oT yxe CyIecTBYIOIIEro maMeHu. ['openka HauHeT paboTaTh Ha
IIOJIHYO MOIIIHOCTb.
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PEMOHT U TEXHUYECKOE OBCJIYXUBAHUE

Jus Toro, 4ToOBI ropenka paboTana MPaBUIBHO, CIEAYET MPOBOAWUTH C OMPEEIEHHOW MEPHOANIHOCTHIO
HEOO0XO0AMMOE TeXHHUYEeCcKoe oOcimykuBaHHe. HekoTopble crenuaibHbIE ONepaly JOJDKHBI BBITOTHATHCS
KBaIM()UIIMPOBAHHBIM TIepcoHaNoM. Besikuii pa3 mpu paboTe ¢ ropenkoi OTKII0YaliTe OO BBIKIIOYATENb
MTUTaHAA U 3aKPBIBaliTE 33IBIDKKH, PACIIONIOKEHHBIE Ha TPYOOIIPOBO/IE MOIa4X TOTIIIHBA.

I[eﬁCTBHH, HCO6X0,Z[I/IMLI€ JJIA obecreycHUs AO0CTYyIIa K HACAAKE CropaHusi:

1) BeiBunTHTE BUHTHL A U B.
Caumute ocbk C. OTtBuUHTHTE BUHT D.

Puc. 15
2) OTKpOKTE TOPETKY.
OtBunTtHTe 2 BUHTA E Yy Mopgeneii 50-75-100 wun
E’ y momemu 130
OTcoenuHATE TTPOBOJIA IJICKTPOIOB, BEIHBTE
conpotusienus VE1, VE2 u nacaaky u3
COOTBETCTBYIOIINX THE3/I.
Puc. 16

3) CHuMuTE IepKaTeNb MOPIIIHS.

Puc. 17
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OYYICTKA ®OPCYHOK

OTBHHTHUTE (POPCYHKY KIFOUOM, BXOSIIIAM
B KOMIUIEKT IIOCTABKU, U CHUMUTE (PUIIBTD;

e  C IOMOIIBIO CIIENUATBHOTO KITF0Ya
OTBUHTHUTE 103aTOp PopcyHKH (cM. puc. 18);

Puc. 18

e TIIATEILHO IMPOMOMTE BOMIOH, a 3aTeM OCH3MHOM
U KePOCUHOM (WIBTP H JJ03aTOP

Puc. 19

e y0enurech, HE MONB3YACh HH OYJIaBKOH, HH
KaKUM-JTHOO MHBIM OCTPBIM MPEIMETOM, a CIIETKa
MOCTYKHBas YKa3aTeIbHBIM MabLEeM, 9YTO OCH3UH
WA KEPOCHH CBOOOJIHO MPOXOJIAT Yepe3 OTBEPCTHE
¢dopcyskw, (cM. puc. 20), ¥ 9TO HACCUKH
COBEPIICHHO YHCThIE (CM. pHc. 19).

i
A

i

Puc. 20

e CHOBa CMOHTHpYHTE Bce feTanu (GOpPCyHKH, He
nepe3aTsruBas UX; yCTAHOBUTE U 3aKPEIUTe
(OpCyHKY Ha roperke.
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OtBuHTHTE Taiiky (cM. puc. 21), YTOOBI CHATH KaTyIIKy ¥ OTBUHTHTH 4 BHHTA KPETUICHUS BTYJIKH. OUUCTUTE
BCE JIETalH; 1M03ab0ThTeCh O TOM, YTOOBI MOJHOCTBIO OCBOOOJWTH OTBEPCTHS, Yepe3 KOTOPBIC MPOXOAUT
TOILTUBO, OT BO3MOXKHBIX 3acopoB. [Ipu moBTOpHO# cOOpKe yOeauTech, 4To MPOKIAJAKH HE 3aTPS3HCHBI.

1 &=

O06o3HaueHus:

1 Taiika nns noacoeAMHEHUS SJIEKTPOMAarHUTHOTO
KJIamaHa

Karymka

BuHT kperieHus BTYIKH

Brynka

[Topmiens

OcHoBaHue AJ KPEIJICHUS JIEKTPOMAarHUTHOTO
KJIarnaHa

A N AW

KJIAIIAH OTKPBITHA POPCYHKHU

O0o3HaueHuA:

Jepxatens NopIHs
[Ipy>xrHa mopiHs
[Hopurens
YIUIOTHUTEIBHOE KOJIBLIO
Jepxarens dhopcyHKH

N B W N -

Puc. 22
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OYYCTKA ©®HIIBTPA PE3EPBYAPA

e [lepumonnuecku oummaiite GpuibTp pe3epByapa (cMm. puc. 12). Ilomp3yitech ra3zoiieM Wi OCH3MHOM H
MPUMHUTE MEPBI, YTOOBI HE IOBPEIUTH QUIBTPYIOILYIO ceTKy. O4eHb 3arps3HeHHBINH (QUIBTP MIPUBOIUT K
MaJCHUI0 JaBJIcHUs Ha (OpCyHKE, HECMOTpPS Ha TO, YTO MAaHOMETP, YCTAHOBJICHHBIH Ha HAacoce,
MOKa3bIBACT HOPMAJIBHOE JIABIICHHUE.

HOPMAIJIBHAA PABOTA I'OPEJIKA

PaGora ropenku NPOMCXOIUT B aBTOMATHMYECKOM pEXHME: JJIEKTPONMUTaHHE IOAAETCS uepe3 OOImui
BBIKJTIOYATENb Ha ycTpolicTBa ynpasieHus u koHTpods (TA, TC u 1.11.). Korga Temmepatypa BoAsl B KOTIE
nocturaer 70°C (eciu Ha 3Ty BEIMYHHY YCTAHOBJIEH TEPMOPETYIIATOP KOTIIA), FOPEIKa MPEKPATUT padoTy.
Korma temneparypa Boasl omycturcs 10 60-65°C, ropenka BHOBb BKJIIOYHTCS. M Tak OyAeT Mpoa0KAThCS
JI0 TeX MOp, MOKa TeMIepaTypa B MOMEIICHHH, TJ€ YCTAaHOBJIECH TEPMOPETYJISITOp, He moauumMercst 10 20°C
(ec TEpPMOPETYIATOP TEMIIEPaTyphl B IMOMEIIEHNH YCTAHOBIIEH HAa 3TO 3HAYeHHE TeMIieparypsl). B aTor
MOMEHT TOpellka OTKJIIOYHTCS W He OymeT paboTaTh, MOKa B TIOMEIICHWH, TJleé HAXOAWTCS TaHHBIN
TepMOperyJsitop, Temreparypa He ymamer Ha 1-2°C. Kak TOJIBKO 3TO MPOM3OWAET, TOpeiKa CHOBa
3apaboraer; oHa OyJeT MEPUOJUYECKH BKIIIOYATBCS M OTKIIOYATBCS, IOANCPKUBAS IIOCTOSHHYIO
TEeMIEepaTypy B TOMEUICHHH.

BHUMAHHE!

Jl14 IpaBUIIBHOTO TIPUMEHEHHS TOPENKH M 711 SKOHOMHUH TOIUIMBA MBI HE COBETYEM €KEMHUHYTHO HU3MEHATh
TeMIIepaTypy, Ipu KOTOpoil pabotaeT ropenka. [losTomy, kak Tonbpko pabouast TeMneparypa yCTaHOBHUTICH,
JKEJIaTeNIbHO, 4YTOOBI Tropenka, (QYHKIMOHHPYIOIIAas B aBTOMAaTHMYECKOM pPEXHUME, pPEryJIHUpoBaiach
CaMOCTOSITEIBHO.

B cnyuae, ecnu ropenka ynpasisieTcsi OT yCTPOICTBAa TEPMOPETYIMPOBAHUS, TO KaK TOJBKO OyneT 3ajaHa
TpeOyemasi Temrieparypa BO3[yXa B IOMENICHUH, (YHKIMOHHpOBaHHE OYAET MPOHMCXOAUTH TOJHOCTBHIO
aBTOMAaTUYECKH, M IOCIEAYIOMINX PETYIUPOBOK HE TOTpedyeTcsl.

KAKIIOTYHIINUTDB I'OPEJIKY

DTO MOXKHO CIeTIaTh Y€THIPbMS CTIOCOOaMM:

1) YcraHoBuTE BBIKIIOYATENbh TOPEIKH B TOJOXKEHHE “BBIKI.”. UTOOBI CHOBa 3a)ke4b €€, YCTaHOBUTE
BBIKJTIOUATENb B MOJIOKEHUE “BKJI.”; TOPEIKA BKIIOUUTCS CaMOCTOSATENBHO.

2) YCTaHOBUTE TEPMOPETYJIATOP TeMIepaTypsl B ioMenennn Ha 5°C. JIist MOBTOPHOTO 3aKUTaHusl TOPETKH
YCTAaHOBMTE JAaHHEIH TepMoperyisaTop Ha 20°C; ropeska BKIIOYUTCS CaMOCTOATENBHO.

3) YcranoBute Tepmoperyisitop kotiaa Ha 30°C. J{jist MOBTOPHOTO 3aKMTaHKsl TOPEIKH YCTAHOBUTE JAHHBIH
tepmoperyisitop Ha 70°C; Topenka BKIFOYUTCS CaMOCTOSITEBHO

4) OtkmrounTe OOUIUI BBIKITIOUATENh TMUTaHUSA. JIJIT MOBTOPHOTO 3a)KUTAHUS TOPEIKH BKIIOUUTE OOIIHI
BBIKJTFOUATEIIb; FOPEJIKa BKIIIOYUTCS CaMOCTOSITEIILHO.



CAL O ECEFATD

25

I'OPEJIKA HE PABOTAET NJIM PABOTAET HEITPABMJIBHO

HeucnpaBHocTh Bo3moxkHbIe IPUYHHBI Cnoco0bl ycTpaHeHust
r a) OTCYTCTBYET a) [IpoBeprTe MmIaBKue MpeAOXPAHUTETHN B IHNHIH
opeKa He
P AIIEKTPONUTAHHE. ANIEKTPOIUTAHUS.
BKJTIOYAETCH.
6) [IpoBepbTe TMHUIO MUTAHUS TEPMOPETYIIATOPOB
a) KoHIIBI 21eKTpo10B a) 3aYUCTUTE KOHIIBI MIEKTPOJOB B YCTAHOBUTE UX
3arpsi3HEHBI, WITH 3JICKTPOIbI Ha HY>KHOM PacCTOSIHUU.
HE YCTaHOBJICHBI JTOJKHBIM
lopeka o6pazom.
BKJIIOYaeTcs, HO
’ 0) B ropenky He moctymaet 0) IIpoBepbTE YPOBEHD TOIUTMBA M OTKPBITHI JIH
TuTaMs He

3aropacTces; mocjie
OTOI0 ropejka

TOIIJIUBO.

B) QOpPCYHKH WIH
AJICKTPOMArHUTHEIC KIIaTIaHbI

HUMCIOIIHECA 3aTBOPEI U 3aCJIOHKHU.

B) Ouncture POPCYHKHU M dJIEKTPOMATHUTHBIC
KJIATIaHBbI.

OTKJIFOYaAeTCs.
3aCOPEHBI.
r) OTCYTCTBYET pa3paa Ha r) 3aMeHHTe TpaHC(HOPMATOP IOKHTA.
IIEKTPOJIAX.
l'openka a) BeiabTe QoTopesnucTop u3 ero rae3na U OUNCTUTE

BKJIFO4YACTCA, IIaMA
3aropacTcs, HO IIOCJIC
9TOI'0 ropeJjka
OTKJIFOYACTCA.

a) 3arps3HeH GOoTopE3UCTOP.

0) ®opcyHKH YaCTUIHO
3arpsA3HCHBI UJIU II0XO
OCYIIECTBIISIFOT PaclbUICHHUE.

TKaHBIO €T0 YyBCTBUTEIIHHBIC YaCTH.
0) Ounctute GOPCYHKH WIH 3aMEHUTE HX.

ITnams HecTaOMWIBHO,
JOBIMHOC I1J1IaMsL

a) @opCcyHKH MI0X0
OCYIIECTBIISIOT PACTBUICHHE.

0) HenpaBuibsHOE n03upoBaHue
BO31IyXa, 00€CIICYNBAOIIETO
CrOpaHHe TOTUTUBA.

B) HenocraTrouna temmeparypa
MoIorpeBaTers.

a) OuncTure POPCYHKH WIIN 3aMEHUTE UX.

0) OTperynupyiite 10 TpeOyeMOro 3HaYCHHUSI
KOJIMYECTBO BO3/yXa, BO3ICHCTBYIOIIETO Ha
YCTPONCTBO MHEBMATHYECKOTO CEPBOYIIPABICHHS.

B) OTperymmpyiTe TepMOpETryIISTOPHI, 9TOOBI
JIOBECTU TEMITEPaTypy He(TH 10 HYKHOM.

r) IIpoBephTE SIEKTPHUUECKUE COMMPOTHBIICHHS.

INPUMEYAHUME: HeucnpaBHocTH, yKa3aHHble B HacTosield Opourope, MOTYT OBITh BBISIBIEHBI U
yCTpaHEHBbI TOJIBKO HaIlIel cy)00i TEXHHYECKOH MOMOIIH.

Bo BCEX cirydadax Y6C,I[I/ITCJ'ILH3.$1 HpOCL6a IIOMHHTD, qTo Ka4yC€CTBCHHOC

(hyHKITMOHUPOBaHNE TOPENKH, K COXKaJICHHIO0, HEPa3phIBHO CBS3aHO C BAXHEUITUMH, HO
abCONIIOTHO HE CBS3aHHBIMH C CaMOM TOPENKOoi (hakTopaMu: TOILTHUBO, DJIEKTPOIHEPT U,
YCTPOMCTBO, HA KOTOPOM HCIOJIB3YyETCS TOPENIKA, KOHKPETHBIE XapaKTEPUCTUKU 3TOTO
yCTpoiicTBa (THUIT KOTA, BRITSDKKA U T.11.). DTO Te (GaKTOPBI, KOTOPBIE MOTYT MPUBECTU K
TUTIOXOM paboTe TOPENKH WM K TMPEeKpamieHui0 ee paldoThl, MPH 3TOM BHUHBI CaMoOn
TOPEJIKH 3/1e€Ch HET HUKAKOM.
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