PEJIE TEMIIEPATYPHOE
Pb-3

TexHu4YecKoe onucaHue u HHCTPYKOUA 110 SKCILTyaTallun

1. Haznauyenue

Pene remneparypnoe Pb-3 npennazHadeHo s aBTOMAaTHYECKOTO KOHTPOJISI M PETYJIUPOBAHUS
TEMIIEPaTypBl.

Pene usroraBnuBarotcs B ucnosinennu Y XJI (111 paboThl B MAaKpOKIMMAaTUYECKUX paliOHax ¢
YMEPEHHBIM U XOJIOJHBIM KJIMMATOM) U JOJKHBI 3KCIUTYaTHUPOBATHCS B 3aKPBITHIX OTAIJIMBAEMbBIX
MOMEIIEHUSAX C UCKYCCTBEHHO PETYIUPYEMbIMH KIIMMAaTUYSCKUMU YCIOBUSIMH (KaTEropHs
pasmeteHus 4).

Pene nomkHO paboTaTh B BO3AYIIHOI HEarpeCCUBHOM cpelie ¢ OTHOCUTENbHOM BIAXKHOCTBIO
1o 80% mpu Temneparype 25°C.

Pene nzroraBamBarTCs B ABYX UCIIOJHEHUAX MO JEHCTBUIO KOHTAKTOB:

PB-3-1 — ¢ o1HUM pa3MBIKAIOIIUM KOHTAaKTOM;
PB-3-2 — ¢ ogHUM 3aMEBIKAIOIIM KOHTAKTOM.

[Ipu noBbILIEHNN TeMIIepaTypbl OKPYXKAIOIIEH Cpeibl BhILIE TEMIIEPATyphl CpadaThIBAHUS
KOHTakT pene Pb-3-1 pa3mbikaercs, a KoHTakT pene Pb-3-2 3ambikaercs.

[Tpumep 3anucu 0003HAYCHUS pelie IPU 3aKa3e U B JOKYMEHTAIIMH JPYTOro U3JIEHsl IPUBEACH B
MPUIIOKEHUH.

2. Texunyeckue JaHHbIE

Perne BrimyckaroTCA OTpEryJIMpOBAHHBIMU Ha HOMUHAJIbHBIE yCTaBKU TemnepaTtypsl 20°C, 25°C,
30°C, 35°C.

[To cornacoBaHMIO pesie MOTYT BBIITYCKaThCSl OTPETYIMPOBAHHBIMU Ha IPYre HOMUHAIbHbBIE
ycraBku, KpatHble 1°C, B nuanasone ot 20°C no 36°C.

[TorpemHocTh pabOTHI pesie OT HOMHUHAJIBHON YCTaBKH MPU CKOPOCTH U3MEHEHUS TEMIIEPaTyphl
OKpy»karotero Bozayxa He 6onee 0,5°C B munyty, °C:

6e3 BUOpaIuy U Yucie MUKIOB CpabaThIBaHUS:

TI0 20 000 ...ttt ettt eeee +5

TI0 40 000 ...ttt ettt +8
npu BuOpanuu (nuamna3od yactoT 20l m+600I, yckopenne mo 58,9m/c? (10 6g))
1 ymcie mUKI0B cpabaThBAaHUS 10 40 000 .......ccceevviiiieeiiieeiie e +13
Pabouee nHanpsokenue, B:

TTOCTOSTHHOTO TOK® ..c.uveiutreeuteenuteenteenseeeseeniteesteenseesseesseeenseesseesseesmneeseesssesnees 10+30

nepeMeHHOT0 ToKa YacTOThI SOI'T Ml 60T ..ooeeeiiiiiiiiiiiiiicccce, 1040

KommyTnpyemast MmoiHocTs, Bt, He 6onee:
MOCTOSSHHOTO TOKA MPU UHAYKTUBHOCTH A0 0,117 ..o 5
MEPEMEHHOTO TOKa TP €OS ¢ > 0,8, B-A ..o 30



Cuua pabouero Toka, A:
1RSI 08 0. QB (01w K03 05 15 () MO T N0 ) & I 0,02+0,2
B LETISX TTEPEMEHHOTO TOKA .eeeeuvrreeeerurreeeeaureeeessssreessnsneeessssseeesssssseeessnsseesanns 0,02+0,9
[Tanenue HanpspKEHUS B SN KOHTAKTa IPU MUHUMAIBHOM cuie paboyero Toka 0,02A u
HanpspkeHnu 10B mpu BIycKe U B TEUEHHME TPEX MECSLIEB XPAaHEHUS B YIIAKOBKE ITPEANIPUATHS-

HM3TOTOBUTEIIA, B, HE DOTIEE ...ooiiiiiiiiieiiiiiieeeeeeeeeeee ettt e et e e s e e e 0,015
MuHUMaIbHAS HAPAOOTKA PETIC, IAKIIOB ..c.vvierreerererureereensreeseensseaseessseenseesssessseennns 40 000
3HayeHUE 95-TTPOILIEHTHOTO PECYPCA, IIUKITOB ...eeeererreeeerurrreeeanurereesanreeeeannneeeesssnneeens 60 000
Conporunenue uzosanuu, MOM, He MeHee:

TIPU HOPMAJTBHBIX ATMOCHEPHBIX YCHOBHITX .eevuvvrererreerereeeereeesseeenseeesseesssseesnsnens 10
MPY MOBBIIIEHHON TEMIEPATYPE S5%C ittt 3
IIPU OTHOCUTENBHOM BiiaskHOCTH (95+3)% u Temneparype (40£2)°C ... 1
Pene BeinepxuBaeT B paboueM u Hepabouem cocTossHum, C, He Oonee
HATPEB  tuiiiteeieuiittteeeaitteeeaauteteesaatteeeeaastaeeeaaabtteeseabbeeeeaababeeesassbaeesensbaeesannseeesaaneee 55
OXTTATKIEHIIE ..eenveennreeureeieeeuteenteeeiteenteesateenbeeeateeabeessteebeesabeembeesaseeabeesateenbeesneeeneens -60
Pene paborocnoco6Ho mpu atMochepHOM aaBieHud, [1a (MM pT. CT.), HE MEHEE ..... 666 (5)

Pene coxpanser paboTOCIOCOOHOCTH TIOCIIE BO3ICHCTBHSL:
— BUOpaIMOHHBIX Harpy3o0kK B auamnaszone (20+300)['1; ¢ yckopenuem 110 58,9 m/c? (10 6g) u
B nuamnasone (300+1500)'t ¢ yckopenuem 1o 98, 1m/c? (mo 10g);
— YAapHBIX HArpy30kK ¢ yckopeHueM a0 98,1m/c? (1010g), AIUTEIBHOCTHIO YIaPHOTO
ummyinbca (10+100)mc u o6mem kommuecTBe yaapos 20 000;
— TUHEWHBIX Harpy30K ¢ yckopeHueM 110 98, 1m/c* (10g).
DneKTpuUecKas MPOYHOCTh U3OJISIIAH MIPH BBIITYCKE HCTIBIThIBaETCs HanpsokeHueM S00B
MepeMeHHOTro Toka 4acToThl S0I'1 B TeueHue 1MuH.
KoHnTtakTsl — cepeOpsiHbIE.
MaCCa PEIIC, T, HE OOJIEE .....ceccureeeurieeiiieeiieeeiteeeessreessseeessseeassseesssseesseeesssesessseesnseeans 20
["abapuTHbIE U YCTAaHOBOYHBIE pa3Mephl IPUBEIEHBI HA pHC. 1.
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Puc. 1. 'aGapuTHbIe 1 ycTaHOBOUHBIE pa3mepsl pene PB-3



3. YcrpoiicTBo u padora pene

YcTpolicTBO pesie MoKa3aHo Ha puc 2.

Ha mutactmaccoBoM ocHOBaHuU | ¢ momMouibto BUHTa 6 M raiiku § 3aKperieHa U30THyTas
OuMeTayuIMyecKas jacTuHa 7, Ha CBOOOHOM KOHIIE KOTOPO MPUKJIENaHa JIaTyHHas IIaCTUHKA 9
co cepuueckuM KOHTaKTOM. Ha Tpyrom KoHIle OCHOBaHUS 3aKPEIJIeH PETYJIMPOBOYHBIN BUHT 4 C
TUTOCKUM KOHTakToM. IlonoskeHue perynmupoBoyHOro BUHTa (puKcupyercs KoHTpraiikoit 2. [Tocne
PEryJIupOBKHU Ha 33/IaHHYIO TEMIIEPATYPHYIO YCTABKY PEryJIMPOBOYHBIN BUHT U KOHTpraika
3aJIMBAIOTCA AMaJbl0. bumeTannmnueckas mIacTUHKA 3alUIIeHa OT MEXaHUYECKUX TOBPEXKICHUN
KpbIKoil 10. Iy mOAKITIOUEHUS K BHEIIHEH e UMEIOTCSI TOKOMOABOASIINE JIENECTKH 3.
l"aiika 5, BnpeccoBaHHasi B OCHOBaHUE, CIYKHUT JJIsI KPEIJICHUS peie.

[Ipu u3mMeHeHnH TeMIepaTyphbl OKPY’KaloIIel cpebl OMMeTauIMuecKas MiIacTuHa u3rudaercs,
3aMbIKasi WM Pa3MbIKasi KOHTAKTHI.

3aMbIKaHHE U pa3MbIKaHHE KOHTAKTOB IPOUCXOANUT IIPU MEUIEHHOM JIBUYKEHUU TOJBUKHOIO
KOHTaKTa, [I09TOMY [P KOMMYTaIlM1 BO3MOKHbBI HICKPEHHUE MEXly KOHTaKTaMHU pelie U
KpaTKOBPEMEHHBIE IOBTOPHBIE BKIOYEHHS U OTKJIIOUEHUSI KOMMYTUPYEMOH LETH.

10 9 8

Puc. 2. YcrpotictBo pene Pb-3

4. IlopsiiOK YCTAHOBKH

Pene ycranaBnuBaeTcst HEMOCPEACTBEHHO B KaMepe, B KOTOPOl HEOOXOIMMO KOHTPOIUPOBATh
WJIU PETyJIUpOBaTh TeMiiepaTypy. Kpenutcs pene nmpu nmomomty Bunta M3. PaGouee nmonoxeHue
pene B MpOCTPAHCTBE MOYKET OBITh JIFOOBIM.

[Ipu ycraHoBKe penie HeoOX0IUMO 00ecredrnBaTh CBOOOIHBIN TEMII000OMEH C OKpYKaroeh
cpenoii. Bonu3u pese He JOMKHBI HAXOAUTHCS CHIIBHO HarpeBarouIfecst YacTH anmaparypsbl.

K BHenHe# 35ekTpuyuecKoi Lenu pesie MoAKII04aeTcs MoANnaiikoi MpoBOI0B K TOKOIIOABOASIIIIUM
nenectkam. K menecTkam gomyckaeTcs MoAmnaika MeIHOT0 THOKOTo poBoia ceuenrneM a0 0,5mm?
MSTKHM IIPHUIIOEM € TeMIlepaTypoi tuiasieHus He Boime 190°C. Bpems naiiku 0KHO OBITh HE
6oxee Sc. [Ipu a3ToM ToDKHA 00ECTIeUNBATHCS 3al[UTa KOHTAKTOB M OMMETaNTMYECKOM MIACTHHBI OT
nomnajiaHus Ha HUX (IIroca U MPUIOoA.



B mporuiecce MOHTaxa ¥ SKCILTyaTalluu HE TOMYCKAETCs YUCTUTh KOHTAKThI, TPOU3BOIUTD
MOJIPETYJIMPOBKY UJIU TIEPEPETYIUPOBKY pelie, a TakKe HAXKUMAaTh Ha OMMHTAJUIMYECKYIO TIACTUHY.

5. U3mepenue napamMeTpoB

Jlnist mpoBepKu pesie HeoOX0AUM BO3AYIIHBIN TepMolikad, B paboueil kamepe KOTOPOTro JOJKHO
o0ecreunBaThCsi pPaBHOMEPHOE pacrpeesiCHHE TeMIIePaTyphl.

Temneparypa B paboueit kamepe J0JKHA U3MEPATHCS PTYTHBIM TEPMOMETPOM C LIEHON JCICHHS
mkansl 0,1°C. Bee cTpenodnbie 2IeKTpOUu3MEpPUTENbHBIC TPUOOPHI TIOJKHBI UMETh KJIACC TOYHOCTH
HE HIXKeE KL 1.

J151s TpOBEpKU BETMUUHBI IOTPENTHOCTH pabOThI pelie MOMENIAloT B pabouyto KaMepy
tepMotukada. B HermocpencTBeHHOM OJIM30CTH OT pelie YCTaHABIMBAIOT TepMOMETp. Pere BKIodaroT
MOCJIEA0BATEIBHO C CUTHAJIBHOM JIAMITOYKOM MOILIHOCTBIO 10 SBT B LIenb NEPEMEHHOT0 TOKA
gactoTsl S0 1+60I' 1 HanpspkeHueM (36+4)B. TemnepaTtypy B pabodeii kamepe MOBBIIIAIOT CO
ckopocThio He 6oree 0,5°C B MmuHyTy Ha 5°C BbIILIE, a 3aTEM € TOH K€ CKOPOCThIO OHMKatoT Ha 5°C
HIKE TEMIIEpaTyphbl, COOTBETCTBYIOIIEH HOMUHAIILHOM YCTaBKe UCIIBITYeMOro pee. Beero
IIPOBOJIUTCS TP LMKJIA 3aMBIKaHUS U Pa3MbIKaHHs KOHTAKTOB. B mporecce npoBepkH TOMyCKaeTcs
HCKPEHHE MEX]ly KOHTAaKTaMH pejie U KPaTKOBPEMEHHBIE IOBTOPHBIE BKIFOUEHHUS U OTKIIOUEHUS
LIEMIA CUTHAIBHOU JTaMITOYKH. Temneparypa 3aMbIKaHHUs U pa3MbIKaHUs KOHTAKTOB U3MEPSETCA B
MOMEHT IPEKpAILEHUsI HOBTOPHBIX BKIKOYEHUH U OTKJIIOUEHUI CUTHAIBHOM 1IENH. 3aTeM (B TOM Xke
TepMOKaMepe) MPOBEPSAIOT BEIUUUHY NAJCHUS HAMIPSKEHUS B LIETIH KOHTAKTA peJie.

[TpoBepka mpoBoAKUTCS MPU MHHUMATLHOM cuiie pabodero Toka 0,02A u Hanpspkenuu (10+1)B
MIOCTOSIHHOTO TOKa. [[J1s1 pery/IupoBaHus U KOHTPOJISI TOKA MOCIEA0BATENIBHO C pelie BKII0YAOT
AKTUBHOE COIPOTHUBIICHUE U MUJIJTUAMIIEPMETD.

Temneparypy B paboueit kamMmepe cHavajla yCTaHABIMBAIOT TaKOM, YTOOBI KOHTAKTHI Pesie ObUTH
Pa30MKHYTHI, a 3aT€M MOHWKAIOT Ha S°C HMKE TeMnepaTypbl HOMUHAJIBHON YCTaBKHU IS
ucnosaenust Pb-3-1 nin noseimarot Ha 5°C Boite — mig ucnoidenusd Pb-3-2. ITocne nocTrxeHus B
paboueii kamepe ykazaHHBIX TEMIIEpaTyp MOJA0T HANPSIKEHUE U U3MEPSIOT BEIUUUHY MaJCHUS
HaIpsHKEHUS MIWUIMBOJIBTMETPOM, OAKIIOYAEMbIM HEIOCPEACTBEHHO K BHIBOJAHBIM JICTIECTKAM
pene. MUIITUBONIBTMETP JOJKEH MOAKIIOYATHCS TOJIBKO Ha MEPUO] U3MEPEHUS ITPU 3aMKHYThIX
KOHTAaKTax.

Ha nmoBepxHOCTH cepeOpsSHBIX KOHTAKTOB BOKPYT TOUYKH KOHTAKTUPOBAHUS JTOMTYCKAIOTCS
MMOTEeMHEHHUS, HE BIUAIOIIME HA BEJIMYMHY OTPEIIHOCTH paboThI pere.

6. O0mue ykazaHus MO IKCILIyaTAIMU

JloNroBeYHOCTh U HaJIEKHOCTh PabOThI pelie B KOMIUIEKTHOM anmnapaType 00ecreunBaroTCs He
TOJIKO Kau€CTBOM pelie, HO ¥ MPaBMJIbHBIM BEIOOPOM PEKHMMOB M YCIIOBHA SKCILTyaTaIUH.

B okpyxaronieil BO3yIIHOM Cpefie IpU NPOBEPKE, XPAHEHNHU U 3KCIUTyaTalluM pelie B anmnaparype
HE JIOJKHO OBITh IPUMECEH ML, TApOB U I'a30B, BOCIUIAMEHSIOIIUXCS OT UCKPBI; IpUMecen
CEpHUCTHIX, PTOPUCTHIX COCTUHEHUN M IPYTUX XMMUYECKH aKTUBHBIX BEIIECTB, CIIOCOOHBIX BHI3BATh
KOPPO3HIO METAJUTMYECKUX YaCTeH U OKHCIIEHHE CepeOPsIHBIX KOHTAKTOB WJIM pa3pylIeHUe
JIEKTPUUECKON U30JIALUH; TapOB WIIM B3BEIIEHHBIX YAaCTULl OPraHUYECKUX BELIECTB (Macell,



TSKEIBIX 3(UPOB, CMOJI U JIP.), KOTOPBIE MOTYT BbI3BaTh 3arpsi3HEHHE KOHTAKTOB MM 00pa3oBaHue
HEMPOBOJAILEH MJICHKH HAa TIOBEPXHOCTH KOHTAKTOB.

ITpu BEIOOpE PEXUMOB U YCIOBUHM 3KCILTyaTalluX CIEAYET PYKOBOJICTBOBATHCS 3HAUEHUSIMU
IIapaMeTpoB pelie, UENeil Harpy3ku U BETMYMHAMUA MEXaHUUECKHUX U KIMMAaTUYECKUX BO3JIEHCTBUH,
IIPUBEAECHHBIMU B pazjene "TexHuueckue JaHHbIE".

JU71st TOBBILICHHSI HAJEKHOCTH pabOThl HE PEKOMEHTyeTCs HCII0JIb30BaTh pelie B TPaHUYHbIX
YCIJIOBUSIX TEMIIEPATYPHBIX U MEXaHUUECKHUX BO3ACUCTBUN U B LIEMAX C HANPSYKEHUEM Ha HUYKHEM
npezerne.

7. IllpaBujia XpaHeHHMs U TPAHCIIOPTHPOBAHUSA

Pene n0mKHBI XpaHUTBHCS B YIIAKOBKE MPENIPUATUA-U3TOTOBUTENS IIPU TEMIEpaType OT
Munyc 50°C no mitoc 40°C 1 TpaHCIIOPTUPOBATHCA B TPAHCIIOPTHOM Tape MpHU TEMIEPAType OT
Munyc 50°C no mmtoc 50°C 1 OTHOCUTENBHOM BIAXKHOCTH OKPYXKAIOIIEro Bo3ayxa 10 98% npu
temneparype 25°C B ycI0BHAX, UCKITIOYAIOLINX MPSAMOE BO3/ICHCTBHE HA YIIAKOBKY aTMOC(HEPHBIX
OCAJIKOB Y COJIHEYHBIX JIy4eil.

Pene, ynakoBaHHbIE B TPaHCIIOPTHYIO Tapy, MO>KHO TPAHCIIOPTUPOBATH JIFOOBIM BUAOM
TpaHcmopTta (KpoMe MOPCKOT0) 0€3 OrpaHHUYCHHSI CKOPOCTH U PACCTOSIHUS IPU YCIIOBUH COOTFOIICHUS
Mep IPEJOCTOPOKHOCTH MO MEPEBO3KE XPYIKUX IPY30B.

ITpu TpaHCOPTUPOBAHUHM MOPCKUM TPAHCIIOPTOM IIPUMEHSETCA CHelMaibHas yIIaKoBKa,
HE00XO0IMMOCTh KOTOPOH yKa3bIBaeTCs B 3aKa3-Hapse.

B cocraBe uznenuii noTpeOUTENS pelie JODKHBI XPaHUTHCS TPH TemnepaTtype oT Mmunyc 60°C 1o
witoc 50°C 1 OTHOCUTENIBHOM BIAKHOCTHU BO3/yXa, OKpy»XKatouiero pene, 10 80% mnpu oTCyTcTBUU B
HEM IPUMECEH, BBI3BIBAIOIINX KOPPO3HIO METAJUIMUECKUX YACTEH pelie, paspylleHne U30ISIIUY U
3arps3HEHUE KOHTaKTOB WM 00pa30BaHNE HA HUX HEMPOBOAIIEH TUICHKH.

ITpu XxpaHeHNH U SKCIUTyaTalluy B T€YEHUE BCETO CPOKA CIIYKObI Ha IOBEPXHOCTHU
OMMeTaJUTMYECKON TUIACTHHBI TOMYCKAETCs MOSABICHUE OKCUIHBIX MATEH U CIIEA0B THAPOOKUCIIOB,
BUJIMMBIX HEBOOPYKEHHBIM IJ1a30M.

3anucek peJjie Npy 3aKase U B JOKYMEHTAIMH APYTroro u3aeaust
B 3akase Ha pene JOIDKHO OBITh YKa3aHO: YCIIOBHOE HAMMEHOBaHUE perne, ucrnonHenue (1 nim?2),
HOMHUHAJIbHAS YCTaBKa TeMIepaTyphbl.
ITpumep 3anucu: "Pene temneparypnoe Pb-3-1, 25°C, akcnopt".





