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1. BBEAEHUE

1.1. Hacrosmee pykoBOACTBO IO 3KCIUTyaTalny, OObeIMHEHHOE C TEXHNIECKUM
ONMHMCAaHWEM ©  [AaCIOpPTOM,  SIBIICTCS  JIOKYMEHTOM,  yJOCTOBEPSIOIIUM
TapaHTHPOBAaHHBIC  MPCANPUATHEM-U3TOTOBUTEIICM  OCHOBHBIC — IapaMmeTpel U
TEXHUYCCKHE  XApaKTCPUCTHKH  TpeoOpaszoBarencii Touku  pock/mues TP
Momudukarmii ITP-2-C u ITP-2-CM (B nanmpHeimem - mpeodpa3oBaTes).

1.2. JIOKyMEHT MO3BOJISICT 03HAKOMHUTHCS C YCTPOWCTBOM U TIPHHIIUTIOM PaOOTHI
mpeoOpa3oBaTelsi W yCTAaHABIMBACT IPaBHJIA JKCIDTyaTallld, COONIOACHUE KOTOPBIX
obecrieunBaeT Moiiep>KaHne €ro B MOCTOSTHHOW TOTOBHOCTH K AEHCTBUIO.

1.3. TIpeoOpa3oBatens SBISETCS CPEACTBOM H3MEPEHHH C MEKIOBEPOYHBIM
nnTepBanoM 1 rox. Homep 8 DUDOOEU 83117-21.

1.4. IIpeoOpa3zoBaTens U3rOTOBJICH B cooTBeTcTBHH TY 26.51.51-002-77511225-
2020.

2. HABHAYEHHUE U OIIUCAHUE

2.1.  TlpeobOpa3oBarens MOXeT OBITh  HCHONB30BaH JJISI  HW3MEPEHHUS
BIIArOCOJAEPKAHMsSI BO3/AyXa, a30Ta, HHEPTHBIX M JAPYTHX HEAarpecCUBHBIX TIa30B,
OPUMEHSEMBIX B Pa3IUYHBIX TEXHOJIOTMYECKUX MPOLECcCaX MPOMBIIIEHHOCTH,
DHEPreTUKU M CEJIbCKOrO XO3SHCTBA B COCTABE MHOIOKAHAJIBHBIX H3MEPHUTEIBHBIX
CHCTEM WJIM COBMECTHO C BTOPHYHBIMHU IIPHOOPAMH PA3IMYHOTO Ha3HAYCHUSL.

2.2. 1o ycTOMYMBOCTH K MEXAaHMYECKUM BO3JEHUCTBUSM U IO 3aLIUILIEHHOCTH OT
BO3/ICHCTBUS OKpY’Kalolle cpexpl NpeoOpa3oBaTelb BHITOIHEH B OOBIKHOBEHHOM
ucnoiaenuu mo [OCT 52931-2008. Pabouue yciioBust IprMeHEHHS ITpeodpa3oBaTeneit
yKkazanpl B Tabmune 2. CTeneHp 3aluMThl OT MPOHWKHOBEHMS BOJBI, MBUIM W
noctopoHHuX TBepAbIX dactul no 'OCT 14254:

- IUTSL KOPITYCA TIPEOOPABOBATCIIM . ... venveeetvaeeneneenenneneanannaneanannnns P64

- JUIS TIOTPY>KHOM YaCTH MPEOOPAZOBATEIIN. .« e .euee et eneneneaeenenane 1P40

2.3. ATP-2 sBnsiercst ncrosHeHneM npeoOpas3oBareneil Touku pocs/unes TP ¢
TEPMOCTAOMIM3aLlMeH YyBCTBUTEIFHOTO JJIEMEHTA.

2.4. TlpeoOpasoBartenn HE WMCIOT WHAWKAIMM W3MEPCHHBIX 3HaueHWi. B
3aBUCHMOCTH OT MOJU(UKAIMM HM3MEpPEHHbIE 3HAYCHHs BBIJAIOTCS Ha BHEIIHHE
ycrpoiicta B 1iudpoBoM Bue (cM. Tabamiy 1).

Tabmuma 1
Momudukanust OrmnucaHue THIA BEIXOTHOTO CUTHANA
C npeoOpa3oBaTeN ¢ HU(PPOBHIM BHIXOJHBIM CUTHAIIOM I10
nnrepdeiicy RS-485 u mporokony Modbus
M npeoOpa3oBaTeN ¢ HU(PPOBHIM BHIXOJHBIM CUTHAIIOM I10

JByXnpoBogHoMy uHtepdeiicy pForLan u mporokony Modbus

2.5. Ilpeobpa3zoBaTeny IMEIOT YyCTAaHOBOYHYIO pe3b0y M24x1.

2.6. TIpeoOpazoBaresb MOXKET OCHAIIATHCS NMPoO00TOOPHBIM ycTpoiicTBoM 11/1B
JUI TIOJICOETMHEHHs K ra3oBoi Maructpaid. IlpeoGpazoBarenmn momupukammm -CM
OIIIMOHATIBHO MOTYT OCHAIIAThCS MPOOOOTOOPHBIM YCTPOWCTBOM, BKJIIOYAIOIINM

1



BCTPOCHHBIH HM3MEPHUTENBHBIN mpeoOpasoBatens gasienust [1/1B-8 wmu IT/IB-8C.
IMonpobuass wmHpopMmanms o npodooTOOpHBIX ycrpoiictBax II/IB mpuBenena B
COOTBETCTBYIOILEM PYKOBOJCTBE MO dKCILTyaTaLlUu.

277. HWsmepenue paBinenus B II1IB-8, IIJAB-8C  ocymectBisercs
TEH30METPUYECKUM JaTIYMKOM. Ha OCHOBaHMM JaHHBIX 00 HM3MEPEHHOM JIaBJICHUH
peoOpa3oBaTesb MOXKET IPOM3BOJUTH aBTOMATHYECKUI IepecyeT MOKa3aHWH TOYKH
pocsl/unest kK HopMmanbHOMY (1 Gap), crammaptHomy (7 Oap u30.), mubo K Apyromy
JIaBJICHHUIO, 33J]JaBaeMOMY TP KOH(UTypanuy mpeoopa3zoBaTers.

2.8. IIpeobpazosarenu mMomudukanun -CM (Bkmodas umeromme I[1/1B-8) moryT
ocHamarecsi mnpeoOpasoBateneM wuHTepdeiica IIMT20, KoTOphIi  OCymIECTBISET
mpeoOpa3oBanue MUGPOBOro curHaima mpeodOpasoBarens (wm I1IB-8) B 2
YHA(DUIMPOBAHHBIX TOKOBBIX BbIXoa (4-20) MA.

2.9. Paboume ycnoBus NpHUMEHEHHUS TIpeoOpa3zoBaTeneii B 3aBHCUMOCTH OT
WCIIOJTHEHUSI ITPUBEICHHI B Tabuuie 2.

2.10. Ananmusupyemsble rasbl He JOJDKHBI COIEpXKaThb MEXAHUYECKHX IpUMECEH,
a’po30Jie M MapoB Maceln B KOJIWYECTBAX, HPEBBINAIONINX CAaHUTApHBIC HOPMBI IS
MIPOM3BO/ICTBEHHBIX MOMEIICHUH, a TaKXKe KOPPO3MOHHO-aKTHBHBIX AarcHTOB WIIN
JIPYyTUX TpPUMECEH, pearupymommx C MaTepHalaMd YyBCTBHUTEIBHOTO JJIEMEHTa
(OJIOBSIHHO-CBHHIIOBBIH ITPUTION, CHITKATeIh).

2.11. Ucnionp3oBanue mpeoOdpa3zoBaTessi A1l N3MEHEHHS BIQXKHOCTH BOJIOPOA C
KOHIIGHTpAaLUEe KUCIOpoJa MEHee 5 ppm MOXKET NPUBECTH K BBIXOAY CEHcopa
IpeoOpa3oBaTesst U3 CTPOSI.

2.12. Pexomentyemslii pacxon rasa yepes npeodpazosarens ot 0,5 1o 1 i1/MuH.

2.13. Koncrpykuusi mpeoOpaszoBareniss HE MMEET HPETyCMOTPEHHBIX MECT s
YCTaHOBKH IIIOMO.

Tabuuma 2.
HanmMeHoBaHne xapakTepuCTHKA 3HaueHue

Temmnepatypa okpyxaroleil cpelibl ¥ aHaIU3UpyeMoro rasa, °C

JATP-2 ot -20 no 35

AB-8, IIAB-8C, ITNT20 ot 0 10 50
OTHOCHTENbHAS BIAKHOCTD OKpYJKaromiei cpeabr™, % ot 0 1o 98
PaGouee aBiieHne aHATM3UPYEMOTO Ta3a, Kre/cM?, He Gonee

ATP-2 100

IAB-8, IIAB-8C 10

* - IpH TPAHCHOPTHPOBKE M XPaHEHUH MpeoOpa3oBarenell He0OOX0AUMO HCITOIB30BaTh
Tpaucnoptasiii konmavyok st ATP ¢ ocymmrenem [TAPA.4180.006 (cm. Tabnuiy 6) B
COOTBETCTBUU C PYKOBOJICTBOM I10 IKCIUTYaTal|H.




3. OCHOBHBIE TEXHUYECKHUE JAHHBIE U XAPAKTEPUCTUKHA

3.1. MeTpomorudeckue XapakTePUCTUKH IpeoOpa3oBaTelicii TpPUBEACHH B
Tabume 4.

Tabumma 4.
HanmvenoBanne xapakTepucTHKN 3HaueHue

Jlnana3oH U3MepeHni TeMIepaTypbl TOUKH pockl (MHes )™, °C

- IIpu TemIeparype ananuzupyemoro rasza (Tr) 0 °C u Huxe ot -80 10 Tr

- IIpH TeMIIepaType aHaau3upyeMoro rasa soie 0 °C or-80 10 0
JuanazoH  u3MepeHMH ~ W30BITOYHOTO  JIABIEHHS  JUIS
W3MEpHUTENBEHOTO — IIpeoOpa3oBaTessl  JaBICHHS B COCTaBe
npo6oot6opHoro yerpoiictsa IJ1B-8, TIJIB-8C, krc/cm? ot 0 10 10
[Ipenensl nomyckaeMoi abCOMIOTHONW MOTPEIIHOCTH M3MEpEHUH
TEMIIepaTypbl TOYKH pockl/uHest, °C +2
[Ipenensl normyckaeMoil abCOMIOTHONW MOTPEITHOCTH M3MEPEHUH
M30BITOYHOTO JaBJICHUS U M3MEPUTEIHLHOTO Ipeodpa3oBaTes
JIaBJIeHUs B cocTaBe mpobooroopHoro ycrpoiicrsa [1/B-8, I1/IB-
8C, xrc/cM?, He Goree +0,1

* - moIMaNa3oHbl U3MEPEHUS TeMITepaTypbl TOUKH pockl (MHes): oT -80 °C mo -60 °C,
ot -60 °C go -20 °C, ot -20 °C mo 0 °C.




3.2. OcHOBHBIC TEXHUYECKHE XapaKTEePUCTUKH ITpeoOdpa3zoBaTesieil NpUBEICHbI B

Tadmuie 5.
Tabnwa 5.
HaumeHnoBaHme XapaKTepUCTUKA 3HaucHHE
Bpemsa Bbixoga mnokazaHuii Ha ypoBeHb (0,9 OT ycTaHOBHBILErOCS
3HAYCHUS TIPYU U3MCHCHUHU BIIAKHOCTH Ta3a OT CYXOro K BIAXKHOMY, 5
MUH, He OoJiee
I"aGapurHble pa3Meps! (IMPHHAXBBICOTaXTITyONHA), MM, He OoJee
ATP 30x30x120
[1AB-8, IIAB-8C (6e3 mpeobpazoBares) 90x120%90
nT20 80x36x110
Macca, kr, He Ooee
ATP 0,5
AB-8, ITAB-8C 1
nT20 0,5
HanpspxeHne nutaHust MOCTOSIHHOTO TOKa, B:
JATP-2 ot 9 o 15
ATP-2-CM c [IAB-8 wmu I1/IB-8C or9 o 15
nT20 ot 21,6 1o 26,4

IMoTpebmnsieMblii TOK 0€3 IEKTPUUECKON HArpy3Kd Ha BBIXOJE, MA, HE
Ooxee

ATP-2 70
MNT20 80
IAB-8 umu [IAB-8C 10
Cpenusiss HapaboTKka Ha OTKa3 To B HOPMaJIBHBIX YCJIOBHSIX, 4, HE 10 000
MeEHee
Cpennuii cpok cimyx0s1 Tc, €T, He MeHee 5




4. COCTAB 1 KOMIIJIEKT IOCTABKH

Kommrext mocraBku npeo6pa3OBaTeJm MIPUBCICH B Ta6J'II/ILI€ 6.

Tabnma 6.
HaunmenoBanue O6o3HaueHUE Kon-so|[Ipumeuanue
[Ipeobpazosarens JJTP-2-C HAPA.413614.001-021 1 wr. 2),3)
[Ipeobpazosarens [JTP-2-CM HAPA1.413614.001-022 1 wr. 2),3)
TpancnopTHeli konmadok aist TP ITAPSL.4180.006 1 wr
C OCyLIUTEIIEM ' ’ )
Komb1io ymmotHuTenBHOE
¢roporactoBoe 23x17x2 HAPA711141.102 T, 1)
[Ipo6ootboproe yerpoticteo I[TIB | LIAPA.2748.00X 1 mt. (1
ITpeobpazoBatens naTEpdeiica
TUT20 [HAP.2553.002-05 Lor. | (1), (3), (4)
IIpeobpazoBarens naTEpdeiica
USB — RS-485 [TH-1C [HAPA.468152.001 1 . M, (M
Brox nagukanuu MBA-8 AP5.8034.021 1 mt. D, 3)
Bbrok maaukanun UBA-6B2-K-DIN | IIAPA.2772.003-02 1 mt. D, 3)
fg’;‘;zgfe‘:;g:: lf:c"r‘fgymu““’ LIAP$.413614.001-02 PD | 1 7x3. (6)
pTOM
KomnakT-auck ¢ mporpaMMHBIM
obecrieueHrEM 1. (1), (6)
YnakoBka HAPA.4170.010 1 wr.

HpI/ICHOCO6HGHI/I$[ 1 AOKyMCHTalUus I HaCTpOfIKPI, FOCTUPOBKHU U MTOBCPKU

Kab6ens KK-2 mis

KOH(HUTYpUpOBaHUS HAPA.685611.021 1 mr. M,
mpeoOpazoBaTes

IIpeobpazoBatens naTEpdeiica

USB — pForLan ITH-1CM HAPA.468152.002 1 . M,
Meronnka moBepKu HAPA.413614.001MI1 1 2K3. (1

IIpumeuanus:

(1) —mocraBisieTcs no 3anpocy 3aKa3unka,
(2) —ucriomHEHUE U KOHCTPYKTHBHOE MCIOIHEHHE MTPeo0pazoBaTelisi yKa3blBaeTCsl

IIPH 3aKa3e;

(3) — mmHA COCTUHUTENBHBIX KaOelel oropapuBacTCs MpH 3aKa3e Mpeodpa3oBaTes.
JTP-2-C mocrasmnsiercst 6e3 kadens, crannaptHas mHa kadenst ITP-2-CM 4 w;




(4) — Tonbko s mpeoOpazoBareneit Mmogupukanny -CM;

(5) — Tonbko s mpeobpazoBareneit Mogudukanum -C;

(6) — pmomyckaercs — mapTHIO  IpeoOpasoBaTeied, IOCTaBIAEMBIX  OJZHOMY
[MoTpebuTento, KOMIUIEKTOBATH OJJHAM SK3EMILISIPOM.

O6o3HaueHne npeodbpa3oBaTes:
JATP-2-X-Lm ¢ ADD, rae

X — momudukamnus npeodpa3oBaTeliss B COOTBETCTBUM ¢ Tabmwmei 1, L — mmuHa
CcOoeTMHHUTENBHOTO Kabens, ADD — momomautensHBIe omuu  (TpoOooTOOpHOE
ycrpoiictso, [TNT20).

[Ipumep o6o3HAUCHUS TPeoOpa3oBaTeIIs IPU 3aKa3e:

ATP-2-CM-20mM c IT1/IB-8-A u ITUT20

- mpeobpazosatens [ATP-2 ¢ mudpoBbIM BBIXOIHBIM CHUTHAJIOM I10 JBYXIIPOBOIHOMY
nnrepdeiicy pForLan um mporokomy Modbus, uMerommii ycTaHOBOUHYIO pe3bOy
M24x1, ocHameHHBIH TPoO00TOOpHBIM ycTpoiicTBoM I1/IB-8-A u mpeobpaszoBarerem
nnrepdeiica [INT20, ¢ kabenem mmHOI 20 MeTpOB.

OnHo3HAuHasT MJICHTUQUKALMS KaKIOTO SK3EMIUIIpa IpeoOpa3zoBarens U
IpoOOOTOOPHOTO  YCTPOMCTBA  OCYIIECTBISIETCS. MO M3TOTOBJICHHOM IEYaTHBIM
CrocoOOM  HakJeWKe WM BBIIOJIHEHHOW JIa3epHOM TpaBUPOBKOW  HAMIIMCH,
pacroiaraeMoii Ha Koprryce. Hakieiika (Haanmuch) COAEPKHUT 3HAK YTBEP>KACHHUS TUIIA,
WCIIOJTHEHUE U MOJIU(HKAINIO TPeoOpa3oBaTes, M €ro 3aBOJICKOH HOMED.

5. YCTPOMCTBO U PABOTA

5.1. U3mepenune TemmepaTypbl TOYKH pPOCBI/MHES B IIpeoOpa3oBarensx
OCYILECTBIISICTCS COPOLMOHHO-EMKOCTHBIM YyBCTBUTENBHBIM steMenToM (U3J), pabora
KOTOpOI'O ~ OCHOBaHAa Ha  3aBHCHUMOCTH  JIUIJIEKTPUYECKOW  NPOHHIIAEMOCTH
BJIarOYyBCTBUTEIBHOIO CJIOSI U3 CMECH OKCHIOB AITIOMHUHMS M KPEMHHS OT BIAXKHOCTH
aHaM3upyeMoi cpeapl. UD mpencraBisieT COOOM AMAIEKTPHUYECKYIO ITOJUIOKKY C
JIBYMSI TUIAaHAPHBIMH JIEKTPOJIaMH, TTIOBEPX KOTOPBIX HAXOAATCS BIArO4yBCTBUTEIBHBIN
W BJIATONPOHMLAEMBIA 3JIEKTPOIPOBOSIINKN CIIOM, 00pa3ys CTPYKTYpy H3 JBYX
MIOCJIE0BATEIFHO BKIIFOUCHHBIX KOHAECHCATOPOB. DIIEKTPHUYECKast eMKOCTh UD 3aBHCUT
OT IapUUAIFHOTO JaBJICHUS BOJISTHOTO Iapa B OKpYXKalomie cpese.

5.2. Ha oOGpatHo#i cropone UD pa3melleH IIaTHHOBBIN TepMONpeoOpa3oBaTedb,
MIpeAHAa3HAYCHHBIN JUIS TOIepKaHus TeMIiepaTypbl U0.

5.3. UD u TepmomnpeoOpazoBarTellb yCTaHOBIICHBI Ha KOpITyce MpeoOpazoBarelis u
3aKpBITHl TIOPUCTHIM KOJIIAYKOM, OOECIEUYMBAIOIIMM HX 3aIIUTy OT MEXaHHYECKHX
TIOBPEXICHUH, CBOOOHBIN TOCTYI aHATU3UPYEMOH Cpelibl M CTAOMIIN3ALMIO TETIIOBOTO
pexxuma YD B mporiecce TepMoCTaOMIN3anng.

B mnpeobpasoBaterne pacmonaraercsi cxema OOpaOOTKM ¥ BBIJaYd CHTHAJIOB,
BBIITOJIHEHHAsT Ha OCHOBE MMKPOKOHTPOJUIEpPAa M OCYMIECTBIISIOMIAS CIIEIYIOIINE
GyHKIHIH:

- N3MEPEHNE EMKOCTH YyBCTBUTEIBHOTO 3JIEMEHTA BIAKHOCTH;



- BBIUMCIICHHE 3HAYCHUSI TEMIIEPATYphl TOUKH POCBHI/WHES, TEpPEcUeT B JIpyrue
€IMHULIBI U3MEPEHHS BIAKHOCTH;

- IOIEPKAHUE NTOCTOSIHHOM TeMIepaTypbl YyBCTBUTEIBHOIO 2JIEMEHTA,

- XpaHEHHeE TPaTyUpOBOYHON XapaKTEPUCTHKHU NPeoOpazoBaTes;

- B3aUMOJICHCTBHUE C BHEIIHUMH YCTPOHCTBAMH 10 poTokoiry Modbus.

6. UCIIOJIb30BAHHUE IO HABHAYEHHIO
6.1. MIOPAJOK YCTAHOBKH

[IpeobpazoBatenu JITP-2 mocTaBisioTCs ¢ YCTAHOBIEGHHBIMU TPAaHCIIOPTHBIMHU
KOJMAa4YKaMH C OCYIIUTENEM, KOTOpPbIe MCKIIOYAIOT BO3JEHCTBHE HA UyBCTBUTEIIBHBIN
JIEMEHT HeONaronpuaTHeIX (akTopoB  (MOBBIIICHHAs BJIAKHOCTh, Ppa3IMUHBIC
OpraHUYeCcKUe MIPUMECH).

JUIs MUHMMH3alUU 3TUX BO3JECHCTBUI PEKOMEHIYETCSl CHUMATh TPAHCIOPTHBIN
KOJITAYOK HETIOCPECTBEHHO Tepe/T MOKIIIOYEHIEM H3MEPUTEIILHOTO MTpeoOpa3oBaTesst
K ra30BOM MarucTpaiy.

He cnenyer BwIOpachiBaTh TpaHCHIOPTHRIM Kojdmadyok. Ilepex ormpaBkoit
npeoOpa3oBaTesi B IOBEPKY PEKOMEHIYETCS pEreHepHpoBaTh KOJIAYOK ITyTEM
Iporpesa B TeueHue 2 9acoB pu temmneparype 150-200°C, oxs1aauTh €ro 1 HaKpyTUTh
Ha N3MEPUTENBHBIN Tpeo0pazoBaTelsb.

Ecnu y Bac HET BO3MOYKHOCTH pEr€HEpUpPOBATh OCYIINUTEINDb KOJIAuYKa, BCE paBHO
YCTQHOBUTE €ro Ha HM3MEPHUTENbHBIH MpeoOpa3oBaTelb. JTO CHHM3HUT BO3JCHCTBHE
HeOmaronpuaTHeIX (akTopoB. [Ipym TpoBeaeHHH TEXHWYECKOrO OOCIYXKMBAaHHS Ha
HalleM TIpeINpHATHM MBI BepHeM Bam mnpeoOpaszoBarens C  yCTaHOBJICHHBIM
pEereHepupOBaHHBIM TPAHCIOPTHBIM KOJIMAYKOM.

Ecnm y Bac mpenmonararorcss mepepslBEI B paboTe mpeoOpaszoBarels,
yCTaHaBIMBaNTE Ha M3MEPHUTEIBHBIN IpeoOpa3oBaTenb TPAHCIOPTHBIM KOJIIAYOK.

YcraHOBUTE HW3MEPHUTENBHBIM  IIpeoOpa3oBaTelb B IMPOTOYHYIO — Kamepy,
MOJKIIOYEHHYIO K MATUCTPAJIX C aHAIM3UPYEMBIM Fa30M.

[IpeoOpa3oBaTen HE pEKOMEHIyeTcs pa3Memarh BOJM3M  IIPEAMETOB,
BBIJIEIISIIOIINX TEIUIO (OTOMUTENBHBIE CUCTEMBI U TIP.).



6.2. OJKJIIOYEHUE MPEOBPA3OBATEJIEN K TA30BOM
MATI'NCTPAJIA

YcTaHOBOYHBIE pa3Mephl H3MEPUTEITHHOTO IpeoOpa3oBaTeNs NPUBEACHBI Ha
puc.1.

07*

a2
M24x7
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275
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’

Puc.1. YcranoBounsle u rabapuTHbIe pa3mepsl npeodpaszosarens JJTP-2.

[Moaxmovenue mpeoOpa3oBaTessi K ra30BOM MarMcTpald OCYLIECTBIISICTCS HPH
momomy  mpobooTOopHOrOo  yerpoiictBa  [I/IB, mocTtaBmseMoro - BMecTe €
npeoOpasoBatenieM 1o 3ampocy [lorpeburens, OO0 TPOTOYHOW  KaMepsl,
nsrotoByieHHOW IloTpeOuTeneM B COOTBETCTBHMM C KOHKPETHBIMH  YCIOBHSIMH
skcmuryarauu. [lonpodHoe onucanue npob6ooTdopHbIX yerpoiicTs [1/IB mpuseneHo B
COOTBETCTBYIOILEM PYKOBOJCTBE MO dKCILTyaTaLlUu.

Koncrpykunst ¢manna (ycTaHOBOYHOW 4YacTH Kamepbl) JUIs  ITOJKITIOYCHUS
npeoOpasoBaTtenst TokasaHa puc.2. [  W3roTOBICHMS KaMmepbl HEo0X0IuMo
HCIIONIB30BaTh MaTepHalbl, ciiabo ajcopOMpyroNye Biary, HalpuMep, Hep>KaBeroLyIo
cTajb. BHyTpeHHIE TOBEPXHOCTH KaMephl IOJKHBI OBITh OTIOJIHPOBAHBI.

Jns  monxiiovyeHWs TPOTOYHOW —KaMmephl IpeoOpaszoBarens HEO0O0XOIMMO
HCIOJb30BaTh TOJBKO MEPEXOJHMKM M apMaTypy M3 HEPXKABEIOIEH CTalH.
3anpeaercs UCIOJIb30BaHNUE YIIJIOTHUTENBHBIX POKIAJ0K U3 PE3UHBL.

Mecro ycranoBku ¢uiabTpa (eciu OH HEO0OXOJMM) HEOOXOIMMO BHIOMpATh Kak
MOXHO OJIKe K TOYKe OTOOpa rasa, 4roObl B Tporiecce paboThl HE IPOUCXOIMIO
3arpsA3HEHUE MaruCTpaId.

W3MmepeHne TOUKM HHES Tra30B C BBICOKAM KJIACCOM 4YHCTOTHI IO BJare
1esiecoobpasHee MPON3BOIUTE NP ABJICHUN B IPOTOYHOM KaMepe, paBHOM JaBJICHUIO
B MarucTpaigy, Tak Kak 3TO MO3BOJSET PAaCIIUPUTh HIDKHIOIO IPaHMIy AHMAara3oHa
n3MepeHus. Tak, ecny Touka WHes Ta3a IPU HOPMalbHOM JaBieHuu coctasisieT -70°C,



TO TIPH W30BITOYHOM JaBIICHUU 7 Krc/cM? ero Touka uHesi cocTaBut -56°C. OnHako, s
NPUBEACHUS 3HAYEHMSI BJIAKHOCTHM K HOPMAJbHBIM YCJIOBHSIM B O3TOM Cllydae
HE00XOIMMO 3HATh JTABJICHUEC B MATHCTPAIIH.

Ecnu 3HaueHue AaBiCHHUS MMOCTOSHHO M H3BECTHO, €T0 MOXKHO BBECTH B OJIOK
nagukanmn  MUBA-8 wm  WBA-6B2-K-DIN  (tomesko mns  mpeoOpaszoBaTens
Momudukaryu -CM), 1 oH OyZeT IPUBOJUTH 3HAYCHHE BIAXKHOCTH K HOPMAIEHOMY
nmapieHuto. Ecim  nmaBieHWE MeEHSCTCS B IMUPOKUX TIpeAeiax, HEoO0XOIUMO
HCIOJIB30BaTh MpobooTOOpHOE ycTpoiicTBo [I/IB-8, B cocTaB KOTOPOTO BXOAUT
peoOpa3oBaTellb TaBICHUS.

BHUMAHMUE! IIpn BbIOOpe (MTHHIOB M NOABOAMIICH ra3oBOil apMaTypbl
YYUTBIBATe MAKCHMAJIbHOE [aBJICHHE ra3a B JHMHHU. YCTaHOBKY (UTHHIOB
NPOBOAUTE B COOTBETCTBHMH € YKa3aHUSAIMM npoussogurtensi. HenpaBuwibHas
YCTAHOBKA WM NPEBBbIIICHHE MAKCHUMAJIBLHOIO JABJICHUS ra3a s (UTHHIOB U
apMaTyphbl IIPEACTABJISAECT ONACHOCTD!

M24x1- 6H
|
| \
o | o~

| S

N
@17
@255 A
~\—/
@15

Konsyo ynnomwumensHoe 23x17x2
@moponnacm ®-4 TY 6-05-810-68 |

Puc.2. Konctpykius ¢uaHna [uist HOAKIIOUEHHST H3MEPUTEIILHOTO Ipeodpa3oBaTes
JTP-2-C(M) k ra30Boii MarucTpam.



6.3. IOPAJOK YCTAHOBKH

[IpeobpazoBatenu JITP-2 mocTaBisiloTCs ¢ YCTAHOBIEHHBIMU TPAaHCIIOPTHBIMHU
KOJNAa4YKaMH C OCYIIUTENIEM, KOTOpPbIe MCKIIOYAIOT BO3JEHCTBHE HAa UyBCTBUTEIIBHBIN
JIEMEHT HeONaronpuaTHeIX (QakTopoB  (MOBBINIEHHAs BJIAXKHOCTh, Ppa3IMdHbIC
OpraHuYecKue MIPUMECH).

JUIs MUHMMH3alUU 3TUX BO3JECHCTBUI PEKOMEHIYETCS CHUMATh TPAHCIOPTHBINA
KOJITAYOK HETIOCPECTBEHHO TEpe/T MOKII0YEHIEM H3MEPHUTEIILHOTO MTpeoOpa3oBaTes
K ra30BOM MarucTpaiy.

BHUMAHUE! TpaHcnopTHBIH KOJINA4Y0K HEO0XOAMMO COXPAHHTbL s
JAJIbHeIero NCnoJib30BaHus.

[epen otmpaBkoii mpeoOpa3zoBaTess B HIOBEPKY PEKOMEHYETCSI PETCHEPUPOBAThH
KOJINAa4oK ITyTeM Iporpesa B TeueHue 2 4acoB npu temmneparype 150-200°C, oxmaauts
€ro U HaKpyTHUTh Ha N3MEPUTENbHBIN TPeo0pa3oBaTelb.

Ecin BO3MOXHOCTB pereHepupoBaTh OCYLIMTENb KOJNMayka OTCYTCTBYET, BCE
PaBHO YCTAHOBHTE €TO Ha W3MEPHUTENbHBIN Tpeo0pazoBaTeib. JTO CHU3UT BO3ZCHCTBHE
HeOmaronpusTHbIX GakropoB. [Ipu mpoBenennu Texaudeckoro obciryxuBanus 8 OO0
HITIK «MHUKPO®OP» mnpeobOpazoBarens OyIeT BO3BpalleH C YCTaHOBJICHHBIM
pEereHepupOBaHHBIM TPAHCIOPTHBIM KOJIMAYKOM.

Ecnn mpeamnonararorcst mepepbiBel B paboTe MpeoOpa3oBaTessi, yCTAaHOBUTE Ha
peoOpa3oBaTesb TPAHCIIOPTHBIN KOJIMAYOK C OCYIINTEIIEM.

[epen ycranoBkoii nmpeoOpazoBarelisi CHUIMHUTE C HETO TPAHCIIOPTHBIN 3aIIUTHBIN
KOJITAYOK C OCYIINTEJIEM, YCTAaHOBUTE Ha COCAMHHUTENLHOM pe3bOe YIUIOTHUTEIHHYIO
MPOKJIAIKy W3 (ropomacta, BBEpHHTE NpeoOpa3oBaTelnb B MPOTOYHYIO KaMmepy.
Hcnone3ys nBa kimroya S27, OnMH M3 KOTOPBIX (PHUKCHpYETCS Ha IIECTHI'PaHHUKE
npeoOpa3oBaTessl, a BTOPOil Ha MPOTOYHOI Kamepe, C yCHJIMEM 3aTsHUTE pe3b0oBOe
COCIMHEHHE.
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6.4. TIOJIKJTIOYEHUE K BHEIITHUM YCTPOMCTBAM

6.4.1 Ha3navenusi BBIBOAOB ISl NOAKIIOUEHHs rpeobpasosareneit TP
IIPUBEJECHBI HA PUCYHKaX 3-4.

o O6wumin nposog «0V»

|
==

o2 01 20
3
?
oA |
C+12V

Puc.3. Ha3nauenne KoHTakToB mpeodpazosatens moaudukarnmii JJTP-2-C.

COGumﬁ nposofd «0V»

—
01 2[H
3
?
S LINE I
S 12V

Puc.4. Ha3znaueHnne KoHTakTOB npeobpaszoBateis moaudukanmii JJTP-2-CM.
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6.4.2. Tlogkarouyenue mpeodpas3oBarteneii ucnoaHeHus: -C K U3MEPUTEITHHON
CHCTEME OCYIIECTBIIICTCS IO YETHIPEM IIpOBOJaM - II0 OJHOW Tmape I0JacTcs
HalpspKeHWe NMUTaHus (Leny - U +), 10 APYrod MpOoUCXoAuT oOMeH 1o uHTepdeiicy
RS-485. IlpeoOpasoBaTeny  TOAKIIOYAIOTCS K  YETBIPEXKHWIIBHOMY — KaOelto
MapajuleNbHO, Kak MoKa3aHo Ha puc.S. [InTaHme W cUWTHIBaHWE TIOKAa3aHUH U3
npeoOpa3oBaTenst  BO3MOXKHO — KoHTpoimiepom  MBA-128  wmm IIK  gepes
npeodpazoBatens uHrepdeiica [IN-1C, mmbo npyrumu xonTpomepamu Modbus RTU,
nmerommMu uHTepderic RS-485 (kpome muddepennnansHoit maper A-B o6s3arensHO
Hanmgwe obmrei muam GND).

McmoyHuk Adanmep
nuMaHuUn RS232/RS485 I I
N + - A B COM nopm PC
B A B A B A B A
W3mepumensHeil WamepumensHsil W3amepumensmsil WamepumensHsil
npeodpa3sobamens 1 npeodpazoBamens 2 npeodpa3zobamens N npeodpaszobamens Ne1

Puc.5. Cxema nogxinoueHust npeodpasoBaTesei.

Jns mopcoenwHEHMs HaNpsDKEHHS MUTAHWS W ChEMa BBIXOAHBIX CHTHAJIOB
npeoOpa3oBaTeNb OCHAIIEH YETHIPEXKOHTAKTHBIM pazbeMoM. Has3HaueHuwe THe3[
pa3beMa npuBeJIeHO B Taduie 7.

Tabauua 7.
KonTakr Haznauenue
L (mmpokuit) OO6umit
1 B(-)
2 +9...+15B
3 A()

W3mepurenbHast cuctemMa ¢ MOXKET coaeparh He Oonee 128 mpeobpaszoBareneit
Ha OJNHOM JMHMM  (KOJIMYECTBO IpeoOpas3oBareinell  ONMpeAessieTcss  THUIOM
HCTOJIB3yeMoro B HUX Oydepa).

Pexomennyercs pa3mernarsh npeoOpa3oBaTesid BAOJIb OJHOTO OTpe3Ka Kabens U
MUHHMH3HPOBATH JUIMHY OTBETBICHHUN K OTACIBHBIM AaT4MKaM. MakcuMmanbHas IIHHA
JUHUYM 1pu 9ToM MoxkeT pocturate 1000 m. [y obecrnedenust ycToiHumBOi pabOTHI
W3MEPHUTENBHON CHCTEMBl TPH OOJBLION NPOTSDKEHHOCTH JIMHUM ¥ OOJBIIOTO
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KOJIMYeCcTBa NpeoOpa3oBaTeiel HA ATOW JIMHUM HEOOXOAMMO COOJIOAATh CIIeIyIONne
YCIIOBUSL:

1. CurHanbHy10 LeNIb PEKOMEHYETCS BBINOJIHATh BUTOM MapOi.

2. INapneHue HampsKEHUS Ha MHTAIOIIMX MPOBOJAX HE JOJDKHO NPUBOJUTH K
TOMY, YTOOBI HANPsDKCHNE MMTAHUS yTAJICHHBIX IIpeoOpa3oBaTteneii Obi1o MeHee 9B.

3. He nmomyckaercs coBMecTHasl NMpoOKiajKa Kaleyss Mexay H3MEpHUTEeTbHBIM
npeoOpa3oBaTeIeM M BTOPUYHBIM YCTPOHCTBOM C CHIJIOBBIMH LICTISIMH.

HeobxoauMo yuuThIBaTh, YTO cCOTJIacHO IpoTokoily Modbus (cmotpute
[punoxenne 1), Kaxaplii npeodpa3zoBaTeb B CETH JODKEH UMETh CBOM YHHKAIBHBIN
HOoMep oT 1 nmo 247. Ha3HadeHue ceTeBOro HOMEpa MOXKET OCYILECTBISATHCS C
IOMOIIBI0 CITy’keOHON TporpamMMel MicroSetup.exe (cM. cleayromuil pasgen) Wiu
OTIIPAaBKOW COOTBETCTBYIOIIEH KOMaH/bl. BBOXI ceTeBbIX HOMEPOB B IpeoOpazoBaTesin
JIOJDKEH OBITH NPOM3BENCH IO MX YCTAaHOBKH B M3MEpUTEIbHYIO cuctemy. Ilpu BBOzE
cereBoro Homepa K PC noimkeH ObITh MONKITIOUEH TOJIBKO OJIMH IpeoOpa3oBaTeb!

6.4.3. lloaxioueHue npeodpaszosaresieil ucnojHeHus -CM Kk U3MepUTENBHON
CHCTEME OCYIICCTBISICTCS 10 TPEM MPOBOAAM - TI0 OJHOH Tape MOAaeTCs HAIPSKCHUE
muTaHus (eny - ¥ +), M0 TPeTbeMy IMPOUCXOmUT oOMeH mo wmHTepdeticy pForLan.
[Ipeobpa3zoBaTeny MOAKITIOYAIOTCS K TPEXKIIBHOMY KaOeio MapasliebHO.

JUts TofcOeMMHECHNST HANPSHKCHHS THTAaHUS W ChEMa BBIXOAHBIX CHUTHAJIOB
mpeoOpa3oBaTellb OCHANICH YCTHIPEXKOHTAKTHBIM pa3beMoM. HaszHaueHue THe3[
pa3bpeMa IpUBEACHO B TabmuIie 8.

Tabimma 8.
KonrakTt Hasnauenne
L (mmpokuii) OO6mmit
2 +9...+15B
3 Line (+)

[IpeobpasoBatenn  Moampukammu -CM  MOTYT  NOXKIIOYAThCS — depes
npeodpazosatenu nnrepdeiica USB—uForLan (ITM-1CM unn KK-2) k nepconansHOMy
KOMITBIOTEpPY, K OylokaM mHAuKaiuu rurpomerpa NBA-8, UBA-652-K-DIN n apyrum
BTOPHYHBIM  IpuOopamM Ul CUMTHIBAHMS  W3MEPEHHBIX  3Ha4YeHMH  (cM.
COOTBETCTBYIOIINE PyKOBOJICTBA I10 SKCIUTyaTanun). [IpeoOpazoBareny moIKimoyaioTest
K BTOPHYHBIM NpHOOpaM IBYXIIPOBOAHBIM MJIM TPEXIIPOBOAHBIM JBYXIPOBOIHBIM
KabeseM, 1o KOTOPOMY OCYILIECTBIISIETCS! MIMTaHUE U3MEPHUTENFHBIX IpeoOpaszoBareeit
1 oOMeH JaHHBIME 110 TipoTokoiry Modbus. [Ipeo6pazosarenn moaudukanmii -C u -CM
MOTYT TOJKIIIOYAThCS  MApaUIeNIbHO, TPH OTOM  KaXKIbIH  HN3MEpPHUTENbHBIN
npeoOpa3oBaTenb JODKEH HWMETh CBOH  WHIMBHIYAJIbHBIM, IPEABAPUTEIHHO
YCTaHOBJICHHBIH B COOTBETCTBUH C PYKOBOZCTBOM I10 9KCIUTyaTaIllH CETEBOM HOMED.

6.44. B xauecTBe BTOPWYHOrO TIpuOOpa JJIsi UYTEHHS JaHHBIX W3
npeoOpazoBateneit mMoxudukanun -CM MoXeT OBITh HMCHOJNB30BaH IIEPCOHANBHBIN
KOMITBIOTEp C TMPOTPaMMHBIM oOecriedeHreM st pabotel ¢ mporokosiom Modbus,
KOHTPOJUIEP WM PYyTHE YCTPOHCTBA COTIIACHO MHCTPYKIIMH 110 SKCIUTyaTalluy Ha HUX.

6.4.5. [Insa paboTel ¢ mpeoOpa3oBaTeIsIMA MOXKET HCIIOIB30BATHCSA IPOTrpaMMa
SensNet, noctymHas B pasznene «I[lognepkka — 3arpy3ka» Ha caiite microfor.ru.
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6.5. PABOTA C TIPOI'PAMMHBIM OBECTIEYHEHUEM MicroSetup

Cayxebnast mporpamma MicroSetup (microsetup.exe), IOCTynmHass B paszeie
«ITonmepxkka — 3arpy3ka» Ha caiiTe microfor.ru, npeaHa3Ha4YeHa JUIS 3aIICH CETEBBIX
HOMEpOB IpeoOpa3oBareei.

Janst paboter mporpammbl MicroSetup TpeOyeTcst nepcoHaIbHBI KOMIBIOTED MO
yIpaBiieHHeM oOllepaiioHHON cucrteMbl Windows 7 W BbIIIEe, COOTBETCTBYIOUIMH
CHCTEMHBIM TPEOOBAHMSM JUIsl YCTAaHOBJIEHHOH ONEpalliOHHON CHCTEMBI.

[Iporpamma  pacnpocTpaHseTcs IO JIMLICH3MOHHOMY  COIJIAIICHHIO,
orybonmkoBaHHOMY B paznene «Ilomaepskka — 3arpy3ka» Ha caiite microfor.ru.

[MoaxmounTe TOIBKO OJIUH MPeoOpa3oBaTeNb K KOMIBIOTEPY B COOTBETCTBHH C
pazzenom 6.4.

3amycTuTe TporpamMMy —microsetup.exe, TpH O3TOM OTKpPBIBAETCS OKHO,
[I0OKa3aHHOE Ha pHC.6.

| MicroSetup v1.00 X
| Cervesoit momep 1 "‘ COMNopr:  \\\COM16

| [0 Degnposoares unrepeedic uF o AN

Yeraroeums cease 3anucars ceTesol HoMep

Puc.6. OxHO IporpaMMBI microsetup.exe Ipu MepBOM 3aITycKe.

B okomke «COM-Ilopt» ycTaHOBHTE HOMEp MOPTA, K KOTOPOMY MOAKIIIOYEH
npeoOpa3oBaTenb nHTEpdeiica.

lanouka «JIByxnpoBoansiii untepdeiic pForLAN» nomxna OBITH cHATA A
npeoOpa3zoBaTens ucroaHeHus -C 1 ycTaHOBJIEeHa sl IpeoOpa3oBaTets HCIOIHEHUS -
CM.

YcranoBute B okomke «CereBoll HOMep» TpeOyembrii Homep (ot 1 mo 255) m
Ha)KMUTE KHOIKY «3amucaTh CETEBOH HOMEDY.

Ecnmn B 3TOT MOMEHT OyayT MOIKIIOYEHBI HECKOJBKO HpeoOpasoBaTeieH,
YKa3aHHBIN ceTeBOM HoMep OyJIeT 3ammcaH Bo Bce IpeodpasoBarenn!

[Iporpamma BeIBeieT HHPOPMAIMOHHOE COOOIIEHHE:

Information

Ceresoil nomep sanucan

Jljist mpoBepKM CBSI3M C MPeoOpa3oBarelieM C H3BECTHBIM CETEBBIM HOMEPOM
BBeAUTEe ITOT HOMep B mosie «CeTeBoil HOMEP» M HAKMUTE KHOMKY «YCTaHOBHTH
CBA3bY. B cllyyae ychemHo#i yCTaHOBKY CBSI3H, IIPOrpaMMa BbIBEIET HH(POPMAIIMOHHOE
COOOIIICHHE:
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Information

Cease ycranosnena

Ecnu nporpamma mokaket coo0Omienne o0 ommoOKe CBsI3H, IIPOBEPHTE:
1) mnpaBunbHOCTH ykasaHusi COM-nopra uepes «Jlucmerdep ycTpoicTB»
Windows;
2) TNpaBWIBHOCTh NOAKIIOUEHHs NpeoOpasoBarens (Hanmuune TpeOyeMoro
MTUTaHNS, 3a3€MJICHUS], TIPAaBUIBHOCTD MOKIIIOYEHHS KOHTaKTOB).

6.6. METOJIMKA BBIIIOJIHEHUS U3MEPEHUI

[Tocne BkiIrOUSHNS TMTaHUS IpeoOpa3oBaTelb CTAHOBUTCS TOTOB K paboTe depes
HECKOJIBKO CeKYH/I.

UreHne moKazaHMH ¢ IpeoOpa3oBaTeNsi  OCYLIECTBISETCS  BTOPUYHBIM
ycrpoiictBoM — 5o B BHIE IM(POBOro CHrHaia 1o mnpoTtokoiny Modbus st
Moudukammii npeodpaszosarens -C n -CM (cM. npuitoxkernue 1), 1160 ycTpoicTBOM
JUIs M3MEpeHus Toka s mpeoOpasoBarenel Momudukammm -CM, ocHamEéHHON
mpeobOpazoBareieM uHTepdeiica [INT20. B mnocmemnem cioydae Toky 4 MA
COOTBETCTBYET MHHHMAIbHOE 3HAUCHHWE B JAWAIa30HE W3MEPEHUS TOYKHM HHes IS
JTAHHOTO  WCHOJNHEHMs TIpeoOpaszoBarensi, a TOKy 20MA, COOTBETCTBEHHO,
MaKCHMaJIbHOE 3Ha4YeHHe (ecM IpH KOHPUIYypHUpOBaHUM NpeoOpasoBaTeist HE ObLIO
3aJJaHO WHOTO).
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7. TEXHUYECKOE OBCJIYXNBAHHUE

[lepedenr pabor Ui pa3TUUHBIX BHIOB TEXHHYECKOTO  OOCITYKUBaHUS
npeoOpa3oBaTesst mpuBeeH B Tadmue 10.
Tabmuma 10.
IlepuonnaHoCTH Kputepuit
Coneprxanue padot Marepuarnsi
TO YCHEIHOCTH
He pexe 1 paza B | OcMOTp 3alLIUTHOTO
roJ ¥ epen KOJINa4yKa, IOBEPXHOCTU
IIPOBEACHUEM CEHCOPa BIAXKHOCTH U
MIOBEPKU MECTa yCTaHOBKH ceHcopoB | Ha yka3aHHBIX
B IIpeoOpas3oBaTere MIOBEPXHOCTSIX HE
BIIQXKHOCTHU M TEMIIEPATYPHI | HOJIKHO
colepxKaTbCs
[pu Hanmuun OTMBIBKA IOBEPXHOCTH Bopa
. MEXaHUYECKUX
3arpAsHEHMi Ha | CEHCOpa BIIAKHOCTH OT p— JUCTHIIUPOBaHH
MIOBEPXHOCTU 3arpsA3HeHUIL: sarps3HeHUiA asi, CiupT 5
KOJINAyYKa, -IIPOMBIBKA B H30IPONUTIOBBIA
CeHcopa JIMCTUJUTMPOBAHHOM BOJIE OCHY, cxkaTslii
BIIQKHOCTH H i 06paboTKa mapom; BO3IYX
MECTa YCTAHOBKH | - CyIIIKa CKaThIM BO3LYXOM,; OYUILICHHBIN,
CEHCOPOB - IPOMBIBKA CIIUPTOM; apOOYHCTUTED
- CyILIKa C3KaTbIM BO3yXOM KT-906 nnu
AQHAJIOTUYHBIN
ITpu BEIXOAE IOctupoBka Ha Ipenensr I'eneparop
a0COIOTHON HMPEeIIPUATHH-U3TOTOBUTENIE | JOIMYCKAaeMON BIIQYKHOTO Ta3a
MOTPEIIHOCTH a0COFOTHOM STaJIOHHBIH
HU3MEpEeHuil 3a IO PEIIHOCTH CyxoBeil-3 unu
JIOIyCTUMBIE HM3MEpEHUs AQHAJIOTUYHBIH,
IIpeaeibl cooTBeTcTBYIOT | Kabens KK-2

OMNMCAHUIO TUIA
(@341
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8. BOSMOXHBIE HEUCITPABHOCTU U METO/bI UX YCTPAHEHUA

[TepeueHb BO3MOXKHBIX HEHCIIPABHOCTEH M METOMBI X YCTPAHCHISI IIPUBEICHBI B
Tabumne 11.

Tabmuma 11.
IIpusnax
[TpyyrHBI HEUCIIPABHOCTH Mertox ycTpaHeHus
HEHCIIPABHOCTH
[peoGpasoBatens He [IpoBepbTe MOAKITIOUCHUE
TOJAKJIFOYEH K CETH npeoOpa3oBaTes K CeTH
Huskoe HamnpsokeHne [IpoBeppTe HanpsHKEHHE
Her otera or | HTAHHSA MHUTaHUsI
Konpumukr ceteBbix anpecoB | [IpoBepbTe Hamm4yne KOHOIMKTA
npeoOpa3zoBate
st CEeTEeBBIX HOMEPOB
HempaBuiibHble HapaMeTpsbl [IpoBepbTe COOTBETCTBUE BCEX
KOMMYHHKAIIMOHHOTO IOPTa | HapaMeTpoB MPOTOKOJIA OOMEHa
WA HECOOTBETCTBHUE
POTOKOJIa OOMEHa
[IpeobpazoBarens He ycmen [Mpon3BoauTe CYUTHIBAHHE
WU3MEPHUTh BIKHOCTH MOCIIE 3HAYCHUS BIAXKHOCTH KaK
CunThIBaeTCs TIEPBOTO BKITFOUCHUS MHUHUMYM 4epe3 HATh CeKYH]
3HAYCHUE MOCIIe TIO/IAYH HAIIPSDKEHUS
00000 (dec) o TTUTaHHS
KaHaIy HeucnpaBHocTh ceHCOpa PeMoHT Ha npeanpusTUm
BJI&)KHOCTH WM | BIAXXHOCTH HJIH H3rOTOBUTEIIE
TeMIIepaTypbl TEMIIepPaTyphI
HampsixeHne nutanust [poBepbTe HanpsKEHHE
npeoOpasoBatens HUxe 6 B MUTaHUsI Ipeodpa3oBaTes

9. BCTPOEHHOE IPOTPAMMHOE OBECIIEYEHUE

[Iporpammuoe obecmeuenne (manmee — I[10) mpeoOpa3oBarenell — BCTPOCHHOE,
MpeaHa3HauYeHO Ui oOecredeHus paboThl mpeodpa3oBareiell B COOTBETCTBHH C HX
TEXHHYCCKIMA W  METPOJIOTUYCCKAMH  XapaKTEePUCTHKAMH. MeTpoIoTHIecKue
XapaKTEPUCTHKH TIpeoOpa3oBaTelcii OLEHEHEI ¢ YIETOM BIUSHIS HAa HUX BCTPOCHHOTO
I[TIO. Bcrpoennoe IO mno ypoBHio 3aumtel IO cpencrtBa u3MepeHUM OT
HENpEAHAMEPCHHBIX W IPETHAMEPCHHBIX HM3MCHCHHH COOTBETCTBYET YPOBHIO
«BBICOKMIt», cormacHo P 50.2.077-2014, u He TpeOyeT CreUalbHBIX CPEACTB 3alIUTH,
HCKJTFOYAIONINX BO3MOXKHOCTh HECAHKIIMOHUPOBAHHOW MOTU(DHUKAIINYA, OOHOBJICHUSI
(3arpy3ku), yaaJeHus 1 HHBIX H3MECHEHUH MeTposiorndyecku 3Haunmoit yactu [10 CU u
M3MEPCHHBIX JTAHHBIX.

[Ipeobpa3oBaren MOTYT HA OCHOBAaHMHM W3MEPCHHBIX 3HAYCHUH TOYKH HHES W
TEMIIEPaTyphl PacCYMTHIBATH, MACCOBYIO KOHIEHTpALMIO BIard (I/M°), MOISPHYIO
JI0JTI0 Biar# (ppm).
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10. TOBEPKA

IloBepka  ocymectBusercs 1mo  gokymenty  L[APS.413614.001  MII
«IIpeobpazoBarenu Touku pocki/mHess JITP. Meronnka moBEepKH», yTBEPKICHHOMY
Bocrouno-Cnbupcknm ¢pummanom OI'YITI BHUMOTPU B utone 2020 r.

Ionpobuass mHpOpManus MO OTHpaBKe IpeoOpa3oBaTereli B IOBEPKY Ha
TIPEANIPUATHE-U3TOTOBUTENb COAEPKUTCS Ha caiire microfor.ru B pasmene «¥Ycayeu —
Kax coams npubopvt 6 nogepxy».

11.TAPAHTHUH U3I'OTOBUTEJISA IIOCTABIIIUKA)

11.1. TIpennpustne-u3roToBUTENb (IIOCTABIIMK) TapaHTHPYET COOTBETCTBHUE
KadecTBa mpeoOpasoBaTenst TOYKM pocbl/uHess TP TpeOoBaHMSM TEXHUYECKHX
yenoBuit TY 26.51.51-002-77511225-2020 mpu coONIOAEHUH YCIOBUA W MpPaBHII
JKCIUTyaTalyy, yCTaHOBIECHHBIX HACTOSIIMM PYKOBOACTBOM IO HKCILTyaTal[|H.

11.2. TapanruiiHelii cpok oSkcmuryaraquu 12 wecsueB. Cpok rapaHTuu
OTCUHTBHIBAETCS OT IATHI OTTPY3KH MPHUOOpa ITPOU3BOANTEIICM.

11.3. 'apanTus He pacrpocTpaHsIeTCsl Ha TPUOOPHI:

- HUMEIIUEe MEXaHW4YECKHe MOBPEXJEHHs BCICACTBUE HEHAIJIEKaIleh
9KCIUTyaTaluy WIHA TPAHCIIOPTUPOBKY;

- OKCIUTyaTHUPYEMbIE BHE YCIOBHI IPUMEHEHUS.

11.4. Tapantuiiple 00s3aTeNbCTBA HE PACIPOCTPAHSAIOTCS Ha YCIYyTH TI0
nepuoandeckoi mosepke. CTOMMOCTh IEpPBHYHOIM MOBEpPKH NpHOOpa BKIIOYCHA B
CTOMMOCTB IpHOODA.

11.5. Tpeanpustre-u3roToBUTENb 005S3yeTCs B TEUCHHWE TapaHTHHHOTO CpPOKa
0€3B03ME3/IHO YCTPAHATh BBIIBICHHBIC JC()EKTH MM 3aMEHATH BBILIEIINE U3 CTPOS
YacTH WJIM BECh TUTPOMETp, €CIM OH HE MOXKET OBITh MCIpaBIICH Ha MPEINPHATHH-
HU3TrOTOBUTEIE.

11.6. TTo BceM BorpocaM rapaHTHHHOTO MM TIOCJIETapaHTHIHHOTO OOCITYKHBAHUS
oOparmaiirech k Bamemy nocraBuyky uin Ha OpeANpUSTHE-U3TOTOBUTENb.

11.7. Anpec npeanpUsTUS-U3rOTOBUTENS:

00O HIIK «MUKPODOP».

124498, Mocksa, 3enenorpan, mp. 4922, n.4, ctp.2

Tenmedon/dakc +7 (495) 913-3187.

microfor.ru

mail@microfor.ru.
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12. TPAHCIHHOPTUPOBKA U XPAHEHUE

12.1. TIlpeobpa3oBarenyu, ymakoBaHHblE B cooTBercTBHH ¢ TY 26.51.51-002-
77511225-2020, MOTYT TpaHCIIOPTHPOBATHCS Ha JIIOOOE PACCTOSHHUE BCEMH BUAAMH
TPAHCIIOPTA: BOAHBIM, BO3AYIIHBIM (B OTAIUIMBAEMBIX T€pPMETU3UPOBAHHBIX OTCEKaXx),
KEJIE3HOIOPOXKHBIM, B COUETAHUH UX MEXKTY cOOOH M aBTOMOOMIIBHBIM TPAHCIIOPTOM, C
00IIMM YHCIIOM MEperpy3oK He 0ojiee YeThIpeX, B KPBITHIX TPAHCIIOPTHBIX CPEACTBAX, B
TOM YHCJE€ B YHUBEPCAIBHBIX KOHTEHHEpaxX MpU TEMIEPAType OKpPYKaloIIel cpebl OT
munyc 50 go 50°C.

12.2. TlpeoOpa3oBaTenn MJOJDKHBI XPAaHUTBCS B CYXOM IIOMEIICHHU TIPH
TeMIepaType oKpyxaromero Bo3ayxa ot 10 go 35°C, Bnaxnoctu 10 80 %. Hammune B
BO3/yX€ MapoB KUCIIOT, WEJIOUEH U NIPOYUX MIPUMECEH HE TOMYCKAETCs.

12.3. B mpeoOpazoBarensix JATP-2, mocraBnsiembix IloTpeburemo, Ha
W3MEpHUTENbHBI  IpeoOpa3oBaTelb  YCTAHOBICH TPAHCIOPTHBIM  KOJNIAYOK  C
OCyIIWTENEM,  WCKIIOYAromMid  BO3AEHCTBHE  HeOmarompusatHeIX  (pakTopoB
(TIOBBIIICHHAS BIAYKHOCTh, Pa3JIMYHbIE OPTaHUYECKUE ITPUMECH).

12.4. Jlng MUHUMM3ALMM 3TUX BO3JACHCTBUN CHUMATh TPAHCHIOPTHBIN KOJIMAYOK
PEKOMEHAYETCS  HENMOCPEACTBEHHO  Iepe]  MOAKIIOYEHUEM  U3MEPUTEIIBHOrO
peoOpa3oBaTessl K ra30BOM MarucTpaiH.

12.5. He cnemyer BBIOpachIBaTh TPAHCIIOPTHBIM Kommadok. Ilepen oTmpaBKoid
npeoOpa3oBaTensi B TOBEpKY WM IIOMEIICHHEM Ha XpaHEHHE pPEKOMEHIYETCs
pereHepupoBaTh KOJIMadoK IMyTEM IpOrpeBa B TEUEHHE 2 4acoB Ipu Temmneparype 150-
200°C, oxyauTh ero 1 HaKpyTUTh Ha IpeoOpa3oBaTesb.

12.6. Ecnu y Bac HeT BO3MOXHOCTH PETEHEPUPOBATH OCYLIUTENb KOJIMNAYKa, BCE
paBHO YCTaHOBHUTE €ro Ha mpeoOpa3oBaTelab. OTO CHU3UT  BO3JCHCTBHE
HeOmaronpuaTHeIX (akTopoB. [lpym TpoBeaeHHM TEXHWYECKOro OOCIYXKMBAaHHMS Ha
HalleM TpeIIpUsITHH MBI BEpPHEM BaM IpeoOpas3oBaTeib C YCTaHOBJICHHBIM
pEereHepupOBaHHBIM TPAHCIOPTHBIM KOJIMAYKOM.

12.7. Ecnu y Bac mpenmonaratoTcss mepepbiBel B pabore mpeoOpaszoBarers,
yCTaHaBIMBaNTE Ha U3MEPHUTEIBHBIN IIpeoOpa3oBaTenb TPAaHCIOPTHBIN KOJIIAYOK.

13. CPOK CJ1YXBbI

Cpok ciyx0bI IpeoOpa3oBaTelneii cocTaBIsIeT HE MEHEE 5 JIeT.

Cpok cimyxObl MOXXKET OBITH MPOMJICH IO PEIICHUIO BIAACTbIA MPH YCIOBHH
HCTIPAaBHOCTH IMpeoOpa3oBaTeiel, OTCYTCTBHH BUIUMBIX MOBPEXKICHHA U YCICITHOTO
MIPOXOKIEHUS TOBEPKHU.

14. YTHJIN3ALIUA

Ilo wcreueHun CpOKa CJ'Iy)KGI)I npeo6pa3OBaTeJm JAOJDKHBI  TOABEPraThbCs
yTujin3zanyuu B COOTBECTCTBUU C HOpMaMU, IIpaBUjiaMu U CHOCOGaMI/I, ,HeﬁCTByIOHIPIMPI B
MECTC yTHUJIU3alluU.

3anpen1aeTc>1 BI)I6paCI>IBaTI> Hpeo6pa3OBaTeJm BMECTE C OBITOBBIMH OTXOJJaMH.
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15. CBEJEHUSA O JPAT'OLHEHHBIX MATEPHUAJIAX

Hp606p330BaTeJ'II/I COACPIKAT HEC3HAYUTCIBHOC KOJMYCCTBO JApAarMeTajioB,
yTrin3anus KOTOPbIX HE NPCACTABIISICTCA 9KOHOMUYCCKU HGHCCOO6pa3HOﬁ. B cBs3u ¢
OTHUM CBCIACHHA O COACPIKAHUU APArMCTaIJIOB B npeoﬁpa3OBaTeme HC MPUBOIATCA, U
00s13aTeNbLHbBIC MEPOIIPUATHA 110 TOATOTOBKE K YTUJIIM3AallUN HC IIPOBOAATCH.

16. CBUJAETEJbBCTBO O IPUEMKE

[IpeobpazoBatens Touku pockl/uuest ITP-2 B cocTase:

1 | IIpeobpazoBarens Toukn pocs/unes JJTP-2- 3aB.Ne
2 | IIpo6ooTbopHOE ycrpoiicTo [11B- 3aB.Ne
3 [ IIpeobpazoBarens nnTepdeiica [TNT20 3aB.Ne

COOTBETCTBYET T€XHMYECKUM ycioBusiM TY 26.51.51-002-77511225-2020 u npusHan
TOJIHBIM K 9KCILTyaTaluu.

[Jara Beimycka " " "202 1.

ramn OTK: MOJINUCH OTBETCTBEHHOI'O JIMIIA
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IPUJIOXEHHUE 1. PABOTA C ”THTEP®EHCOM MODBUS

[Iporokon  oOCHOBBIBaeTCS ~ Ha  CTaHAapTHOM  mpoTokoie  Modbus
(http://www.modbus.org/default.htm) coOmogaeTcs CTpyKTypa ITOCHEUTKH/OTBETA,
pacdér KOHTpoIbHON cyMMBI. CkopocTs oOMeHa gaHHbMA 19200 601 8N1(2).

Jns oOMeHa MaHHBIMH HCIIOJIB3YIOTCS KOMaH[bl YTEHHE / 3aluCh perucTpa U
nuarHoctuka. [lon perncTpom nojpasymeBaeTcs rpymma u3 AByx O0aiT, 1-K-crapmme 8
out, 2-it — mimagmue 8 6uT. ITockUIKa U OTBET COCTOAT U3 6-TH, 8-MH WU 0ojce OaiiT,
npuaéM, raysa Mexay OalitamMu He JIOJDKHA MpeBblaTh 20 MC, B IPOTUBHOM CIydae
MOChUIKa OyzmeT mpourHopupoBaHa. OOMEH JaHHBIMH TIPOMCXOAMT TOJBKO C TEM
npeoOpa3oBaTesieM, Yel CeTeBOM ajpec yKas3bIBaeTcsl B Hocbuike. OiHaKo, onpeaeneHa
KOMaH 1a 3allicH BO Bce peoOpa3oBaTeny, 03 MoydeHus OTBETa.

Komanga urenuns rpynmnsl peructpos (03h, 04h)

UnTaer coAep)KUMOE TPYHIBI DPErucTpoB, HadWHAs C YKa3aHHOTO ajpeca.
Anpecanuist BejeTcs C €AMHHMIBL. B KadecTBe mpuMmepa IaHO YTEHHE pETUCTpa
TeMIIepaTypbl TOUkH uHes 1o aapecy 0004h u3 mpeoOpa3oBaTesst C CETEBBIM HOMEPOM
0001h. Conepxumoe peructpa o TeMmIepaType TOUKH HHesl B cTapmeM Oaiite FOh, B
miaieM Oaiite 60h cootBercTByet -40,00°C:

HHOCBIIKA: HOMep npeodpazoBaress 01h
UACHTH(HUKATOP KOMAHIbI 03h (nnm 04h)
ajipec perucrpa, crapmmii GanT 00h
ajipec perucTpa, MM 6anT 04h
YHCIIO CYNTHIBAEMBIX PETHCTPOB CT. 00h
YHCIIO CYUTHIBAEMBIX PETHCTPOB MIL. 01h
KOHTpPOJIbHASI CyMMa, MIIaIIHiH OaifT crc_lo
KOHTpPOJIbHASI CYMMa, CTapIIuii 6aiT crc_hi

OTBET: HOMep npeodpazoBaress 01h
UACHTH(HUKATOP KOMAHIbI 03h (nnm 04h)
YHCIIO CYUTAHHBIX OANT 02h
nannsie (DP), crapmmii 6aiiT FOh
narnsle (DP), miagmmii 6aiiT 60h
KOHTpPOJIbHASI CyMMa, MIIQIIIHiN OaiT crc_lo
KOHTpPOJIbHASI CYMMa, CTapIIuii 6aiT crc_hi
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Komanna 3anucu perucrtpa (06h)

3ammchIBaeT coJep)KUMOE PETUCTpa N0 YKa3aHHOMY ajpecy. B kadecTse mprumepa
naHa 3amuch cereBoro Homepa 0005h (crapmmii Gaiit 00h, mmammmii Gaiit 05h) B
peobpaszoBarels ¢ ceteBbIM HOMepoM 0004h o aapecy 1000h:

MNOCBLJIKA: HOMep npeobpa3oBaTes 04h
UACHTH(HUKATOP KOMaHbI 06h
aJIpec perucTpa, crapiuii 6anT 10h
aJIpec perucTpa, Mia i 6anT 00h

COJIEP’)KUMOE PETHCTpa, CTapLInii OaiT 00h
COJIEPXKIMOE peTucTpa, Miraamuii 6aiit ~ 05h

KOHTPOJIbHASI CyMMa, MITQ K OaifT crc_lo

KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi
OTBET uaeHTUYEH NOCBUIKE:

HOMEp IIpeoOpa3oBaTes 04h

UACHTH(HUKATOP KOMaHbI 06h

aJIpec perucTpa, crapiuii 6anT 10h

aJIpec perucTpa, Mia i 6anT 00h

COJIEP’)KUMOE PETHCTpa, CTapIInii OaiT 00h
COJIEPXKIMOE peTucTpa, Miraamuii 6aiit ~ 05h
KOHTPOJIbHASI CyMMa, MITa K OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi

3anuce perucrpa no IMHUpoxkoBemarTeasuomy agpecy (06h@00h)

Komanpma npennasHadeHa Ui 3allicH COAEP)KHMMOTO PETHCTpa 10 YKa3aHHOMY
ajgpecy BO BCE IIOAKIIOUEHHBIE IpeoOpa3oBaTesi, UCIONb3Ys Ui 3TOTO
«IIMPOKOBeUIaTeNbHbI» anpec 0. B kauecTBe mprMmepa aaHa 3alych CETEBOrO HOMeEpa
0001h (crapmmii 6aiiT 00h, mmagmmii 6aiir 01h) Bo Bce mpeoOpazoBatenu 1o aapecy
1000h. [Ins m3MeHEeHus! ceTeBOro HOMepa IIpeoOpa3oBaTessl HYXKHO OCTaBUTH B CETH
TOJIBKO 3TOT IpeoOpa3oBaTesb, yOpaB BCE€ OCTAIbHBIC, M 3alKcaTh HOBBIH CETEBON
azipec:

MNOCBIJIKA: HOMep npeobpa3oBaTes 00h
UACHTH(HUKATOP KOMaHbI 06h
aJIpec perucTpa, crapiuii 6anT 10h
aJIpec perucTpa, Mia mui 6anT 00h

COJIEP’)KUMOE PETHCTpa, CTapLINii OaiT 00h
COJIEPXKIMOE perucTpa, Minammmuii 6aiir ~ 0lh

KOHTPOJIbHASI CyMMa, MITa K OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi
OTBET - HE IIPOU3BOAUTCS.
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Komanpga uyrenus ognoro perucrpa (19h)

UunTaer colep)KMMOE PErucTpa No yKazaHHOMY ajapecy. B kauectBe mpumepa
JIAHO UTEHWE pEerucTpa TeMIlepaTypbl TOYKM wuHes 1o axpecy 0206h w3
npeobpasoparens ¢ cereBeiM HoMepoM 0001h. ComepkuMoe perucTpa o TemIeparype
TOYKH nHes B crapiieM Oaite FOh, B mnammenm Oaiite 60h cootBercTByet -40,00°C:

MNOCBIJIKA: HOMep npeobpa3oBaTes 01h
HUACHTU(PHUKATOP KOMaHIBI 19h
aJIpec perucTpa, crapiuii 6anT 02h
aJIpec perucTpa, Miaamui 6anT 06h
KOHTPOJIbHASI CyMMa, MITQ MK OaiiT crc_lo
KOHTPOJIbHAsI CyMMa, CTapIIii OaiiT crc_hi

OTBET: HOMep npeodpazoBaress 01h
HUACHTU(PHUKATOP KOMaHIBI 19h

COJIEP’)KUMOE PErHCTpa, CTapIInii aiT FOh
COJIEPXKIMOE peTUCTpa, Miaamuii 6aiit ~ 60h
KOHTPOJIbHASI CyMMa, MITQ K OaiiT crc_lo
KOHTPOJIbHAsI CyMMa, CTapIIii OaiT crc_hi
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Anpeca siueex npeodpazoBareJis

a a
Apec Apec THII | pa3mep,

Ha3znauenmne A i b anHbIx | Gaiir npuMeYaHue
03h, 04h| 19n |

CereBoil HOMep 0701h | 1000h* | integer 2 ot 1 1o 255
3aBoACKOI HOMEP 0702h integer 2 hex
V36BITOYHOE TaBIICHNE, 0003h | 0204h | integer 2 signed x MUL
Kre/em’ 0043h float 4 |IEBE-754
MUL 070Dh | 1018h* | integer 2 1000 nmm 100
Temnepatypa TOuKH 0004h | 0206h | integer 2 signed x 100
pocsI/uHEs IpH pabouem
nmapieHnn, °C 002Fh float 4 IEEE-754
Touka pochi/uHes 0008h | 020Eh | integer 2 signed x 100
(npw I atm. ade.), °C 0031h float 4 |IEEE-754
Temmneparypa 0041h | 0280h float 4 IEEE-754
Hanpsokenne nmutanust, B| 0017h | 022Ch | integer 2 x 100

* — MOXeT OBITh 3amucaH koMaHoi 06h (cM. BeImIE).

Pacuér 3HaueHnii, CYNTHIBAEMBIX C Pe0dpa3oBaTe/Is

3HaueHWe TeMIepaTypsl TOYKM WHes B rpagycax Llembcus, cumranHoe wu3
peructpa c aapecom 0004h, BEIUUCISETCS CIEAYIOMNM 00pa3oM:
DP =0,01-(256-crapmmii_6aiiT + muammuii_6aiir)
OOparnte BHHMaHWE, YTO 3HAUYCHHWE TEMIIEPATYpbl TOUYKH HWHES SIBISCTCS
OTPUIIATEIBHBIM, UCIIONB3YHTE 3HAKOBOE TIPE/ICTaBICHHUE Uricha (signed integer).

IIpuMepsl 3HaYeHNIH, CYUTHIBAEMBIX ¢ IPpeo0pa3oBaTeJis

3HaueHHe HW3MEPEHHOH INpeoOpas3oBaresieM TeMmIepaTypbl Toukd wuHest B °C,
cuntaHHoe M3 peructpa ¢ aapecom 0004h, 16-OmTHOE Ienoe YUCIO CO 3HAKOM,
BbIpaykeHHOE B coThIX foisix °C. FO60h — -40,00°C.
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HPUJIOKEHMUE 2. Taésmmua nepeBoaa 00beMHBIX 10JIM BJIATH B TeMIIEPaTypy
TOYKH POCHI/HHEsI PH HOPMAJIbHBIX YCJIOBHSAX

Tabmuua nepeBosa 00BEMHBIX 10H Biar (ppmV) B TeMiepaTrypy TOUYKH pOCHI/HHEs
(°C) npu HOpMaJIBHBIX yCIOBUSIX (1aBieHue 760 MM pr.cT., Temneparypa 20 °C).

ppm, Temnepatypa ppm, Temnepatypa ppm, Temnepatypa
oOBeMHast TOYKH o0BeMHas TOYKH o0BeMHast TOYKH
J0JI pocsi/unes, °C JIOJIst pocei/unes, °C JI0J1s pocel/uHes,
°C
0,00159 -110 0,748 -78 63,1 -46
0,0025 -108 1,03 -76 79,9 -44
0,0039 -106 1,41 -74 101 -42
0,00601 -104 1,91 -72 127 -40
0,00917 -102 2,58 -70 159 -38
0,0138 -100 3,47 -68 198 -36
0,0207 -98 4,63 -66 246 -34
0,0308 -96 6,14 -64 304 -32
0,0452 -94 8,12 -62 375 -30
0,066 -92 10,7 -60 461 -28
0,0955 -90 13,9 -58 565 -26
0,137 -88 18,1 -56 690 -24
0,195 -86 23,5 -54 840 -22
0,276 -84 30,3 -52 1019 -20
0,387 -82 38,8 -50 -
0,54 -80 49,6 -48 -
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