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1. BBEJIEHHUE

1.1. Hacrosmiee pykoBOACTBO IO IKCIUTyaTalny, 0ObEIMHEHHOE C TEXHNIECKUM
OTIMCAaHWEM M IIACTIOPTOM, SIBJISIETCSI JOKYMEHTOM, yJIOCTOBEPSIOIINM I'apaHTHPOBAHHBIC
MIPEATIPUAATHEM-U3TOTOBUTEIEM OCHOBHBIEC ITapaMEeTPhl M TEXHUYECKHE XapaKTePUCTUKHI
npeobpaszoareneit Touku pockl/unes TP momudukamuii [TP-1-C-M u ITP-1-CM-M
(B manpbHemeM - mpeoOpa3oBaTers).

1.2. JIoKyMEHT HO3BOJISIET O3HAKOMHTHCS ¢ YCTPOMCTBOM U NPHHIUIIOM pabOoThI
npeoOpa3oBaTessl W yCTaHABJIMBAET IpPaBHiIa HKCIUIyaTalud, COONIOJCHHE KOTOPBIX
obecrieunBaeT Moiiep>KaHne €ro B MOCTOSIHHOW TOTOBHOCTH K JAEHCTBUIO.

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

1.4. TIpeoOpa3zoBaTens U3rOTOBJICH B cooTBeTcTBHH TY 26.51.51-002-77511225-
2020.

2. HA3BHAYEHWUE 1 OIMCAHUE

2.1. TlpeoOpazoBateqh MOXKET OBITh  WCIIONB30BAaH  JUIS  U3MEPCHUS
BJIArOCOJIEPXKAHUS BO3JyXa, a30Ta, WHEPTHBIX U JPYrMX HEarpecCHBHBIX TIa30B,
NPUMEHSIEMBIX B PA3JIMYHBIX TEXHOJIOTMYECKUX MPOLECcCcax IPOMBILUIEHHOCTH,
SHEPreTUKU M CEJIBCKOIO XO34KCTBa B COCTaBE MHOTOKAaHAIbHBIX HM3MEPUTEIbHBIX
CHCTEM WK COBMECTHO C BTOPHYHBIMU MPHOOpaAMU Pa3IMIHOTO HA3HAYCHUS.

2.2. 1o ycTOMYMBOCTH K MEXAaHMYECKUM BO3JEHUCTBUSM U IO 3aLIUILEHHOCTH OT
BO3/ICHCTBUS OKpY’Karolled cpexbl NpeoOpa3oBaTelb BHIITOIHEH B OOBIKHOBEHHOM
ucnoxaenuu mo [OCT 52931-2008. Pabouue yciioBust MprMeHEHHS ITpeoOpa3oBaTeneit
yka3aHsbl B Ta0urie 2. CTerneHb 3alUThI OT IPOHUKHOBEHHUS BOJBI, ITBUTH U TOCTOPOHHUX
TtBepAbIx yactul no OCT 14254:

- IUTSL KOPITYCA TIPEOOPABOBATCIIM . . v v vnveeeeveeeneneenenneneanannaneanannnns P64

- JUISL TIOTPY>KHOM YaCTH MPEOOPAZOBATEIIN. . . e .enee et eneneneaeenenae 1P40

2.3. ATP-1 sBustercst ncrosHeHueM npeoOpas3oBareneil Touku pocs/unes TP c
KaHAJIOM HHIVKAIINA TEMIIEPaTyphl, aBTOKAIMOPOBKOW ¥ 3aIlUTON OT BO3JCHCTBHUS
MOBBILIEHHOW BJIQXKHOCTH.

2.4. TlpeoOpa3zoBaTtenw HE WMCIOT WHAWKANUU W3MEPCHHBIX 3HaveHWil. B
3aBHCHMOCTH OT MOJU(UKAINKA HW3MEPECHHBIC 3HAYCHUS BBIJAIOTCS HA BHEIIHUE
ycrpoiicta B ridpoBoM Bue (cM. Tabamiy 1).

Tabmuna | — Monudukanun npeodpa3oBaTeseii 10 THUITY BEIXOJHOTO CHTHAJIA.
Moanduxanns OnucaHue TUIa BEIXOAHOTO CUTHANIA
npeoOpa3oBaTend ¢ HU(POBBIM BBIXOJHBIM CHUTHAJIIOM IO
unrepdeiicy RS-485 u nmporokony Modbus

npeoOpa3oBaTeny ¢ IU(POBBIM BBIXOJHBIM CHUTHAJIIOM IO
JByxnpoBogHoMy uHtepdeiicy pForLan u mporokony Modbus

-C

-CM

2.5. Ilpeobpa3zoBaTeny IMEIOT yCTaHOBOYHYIO pe3b0y M20x1,5.
2.6. TIpeoOpazoBaresb MOXKET OCHAIIATHCS MPoO00TOOPHEIM ycTpoiicTBoM 11/1B

1



JUId  TOJCOEIMHEHHWs K ra3oBoi Maructpand. Ilogpobnas wunbopmamus o
pobooTOopHEIX ycrpoiicTBax [1/IB nmpuBeneHa B COOTBETCTBYIOIIEM PYKOBOJICTBE 10
JKCIUTyaTaluH.

2.8. IIpeobpazosarenu Mmoaupukanny -CM MOTyT ocHaIaThCst mpeodpazoBaresremMm
nnrepdeiica [TNMT20, KOTOPHIH OCyHIECTBISIET MPeoOpa3oBaHNE LU(PPOBOTO CHUTHAA
npeoOpa3oBaTesst B 2 yHU(PHUIIMPOBAHHBIX TOKOBBIX BbIX0oAa (4-20) MA.

2.9. Paboume ycnoBus NpHUMEHEHHS TIpeoOpa3zoBareNieii B 3aBHCUMOCTH OT
WCIIOJTHEHUS ITPUBE/ICHBI B Tabuuie 2.

Tabmuma 2.
HanmMeHoBanne xapakTepuCTHKA 3HaveHue
Temmnepatypa okpyxaroleil cpelibl ¥ aHaIH3UpyeMoro rasa, °C ot -40 o 60*
OTHOCHTENbHAS BIAKHOCTD OKpYJKatomiei cpeapl, %o ot 0 10 98
PaGouee aByieHne aHATM3UPYEMOTO Ta3a, Kre/cM?, He Gonee 300
* - aBTOKOppeKuus paboraer B aquanasone temieparyp ot -20 °C no 40 °C.

2.10. AHanuzupyembie ra3bl HE JODKHBI COAEPKATh MEXAHUYECKUX MPUMECEH,
a’po30JIe U MapoB Maced B KOJMWYECTBAX, MPEBBIIAIOIIAX CAHUTAPHBIE HOPMBI ISt
[IPOU3BOJICTBEHHBIX MOMEIICHUH, a TAKXKE KOPPO3UOHHO-AKTUBHBIX ar€HTOB WJIH APYTUX
MPUMECEH, pearupyroInX ¢ MaTepualaMd YyBCTBUTEIBHOTO JJIEMEHTa (OJOBSHHO-
CBUHIIOBEIH TIPUITION, CHITUKATeIb).

2.11. Pexomenyemslii pacxon rasa yepes npeodpazosareins ot 0,5 1o 1 1/MuH.

2.12. KoHcTpykius mpeoOpa3zoBatelss HE UMEET NPEAYCMOTPEHHBIX MECT IS
YCTaHOBKH ILTIOMO.



3. OCHOBHBIE TEXHUYECKHUE JAHHBIE U XAPAKTEPUCTUKHA

3.1. Merponorudyeckue XapakTEpHCTHKH HpeoOpa3oBaTeieli NpPUBEICHBI B

tabnuue 3.
Tabmuma 3.
HanmvenoBanune xapakTepucTHKu 3HaueHMe

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

- IIpu TemIeparype ananuzupyemoro rasza (Tr) 20 °C u Hike ot -60 1o Tr

- IIpH TeMIIepaType aHaau3upyemMoro rasa soime 20 °C ot -60 no +20
JuanazoH  u3MepeHMH ~ W30BITOYHOTO  JABIEHHUS  JUIS
W3MEpHUTENBEHOTO — IIpeoOpa3oBaTesst JaBIEHHS B COCTaBe
npoGoot6opHoro yerpoiictsa IJIB-8, TIJIB-8C, krc/cm? ot 0 10 10
[Ipenensl nomyckaeMoi abCOMIOTHONW MOTPEITHOCTH M3MEPEHUH
TEMIIEpaTypbl TOYKH pockl/uHes**, °C +2
[Ipenensl normyckaeMoi aOCOMIOTHONW MOTPEIIHOCTH M3MEPEHHUH
M30BITOYHOTO JaBJICHUS U M3MEPUTEIHHOTO Ipeodpa3oBaTes
JIaBJIeHNs B cocTaBe mpoboordopHoro ycrpoiicrsa [1/1B-8, I1/]B- 401

b

8C, xrc/cM?, He Goree

-20 °C o 0 °C, ot 0 °C no BepxHero npejena U3MEpeHH;
k3k

°C — TeMnepaTypy TOUYKH POCHL.

* - moAMana3oHbl N3MEPEHHUS TEMITEPaTypbl TOUKH pockl (nHes): ot -60 °C o -20 °C, ot

- B JMarna3oHe W3MEpPEHHH TeMIlepaTypbl TOUYKM pocb/mHess Hmwke 0 °C
peoOpa3oBaTeIy U3MEPSIOT TEMIIEPATypy TOUKH HHEs, B T1ara3oHe n3Mepenuii Boimie 0




3.2. OcHOBHBIC TEXHHYECKHE XapaKTEePUCTUKH ITpeoOdpa3oBaTeieil NpUBEICHbI B

Tabauue 4.
Tabauua 4.
HammeHnoBaH#e XapaKTepUCTHKA 3uauecHue
Bpemsa Bbixoga mnokazaHuii Ha ypoBeHb (0,9 OT ycTaHOBMBILErOCS
3HAYCHUS TIPYU U3MCHCHUHU BIIAKHOCTH Ta3a OT CYXOro K BIAXKHOMY, 5
MUH, He OoJiee
I"aGapurHble pa3Meps! (IMPHHAXBBICOTaXTITyONHA), MM, HE OoJee
JATP 30%x30%120
II1T20 80x36x110
Macca, kr, He Ooiiee
JATP 0,5
II1T20 0,5
HanpspxeHre nutaHust MOCTOSIHHOTO TOKa, B:
JATP-1 ot 9 o 15
II1T20 ot 21,6 10 26,4

IMoTpebmnsieMblii TOK 0€3 3IEKTPUYECKON Harpy3Kd Ha BBIXOJE, MA, HE
Ooxee

JTP-1 5% wmm 70%*
M1T20 80
Cpenusis HapaboTKa Ha 0TKa3 To B HOpMaJIbHBIX yCIOBUSIX, 4, HE MCHEE
10 000
Cpennuii cpok cimyx0s1 Tc, eT, He MeHee 5

* - B 0OBIYHOM PEXKHME;

**.B PEKUME aBTOKaJ'IPIﬁpOBKI/I WK 3alIMThI OT BO3Z[€I\/'ICTBI/IH IMOBBIIICHHON BIIAXKHOCTH.




4. COCTAB 4 KOMIUIEKT IOCTABKH

Kommrext mocraBku npeo6pa3OBaTeJm MIPUBCICH B Ta6J'II/ILI€ 5.

Tabmnma 5.
HaumeHoBaHMe O6o3HaueHne Koz | Tpumeuan
BO ue
[Ipeobpazosarens [JTP-1-C-M HAPA1.413614.001-015 1 wr. 2),3)
[Ipeobpaszosarens JTP-1-CM-M | [1APA.413614.001-014 1 wr. 2),3)
[Ipo6oorboproe yerpoticteo I1/IB | LIAPA.2748.00X 1 mt. (1
KonbLo yIIIOTHUTEIBHOE
¢roporactoBoe 19x12x2 HAPAL711141.101 I, )
IIpeobpazoBarens naTEpdeiica
USB — RS-485 [TH-1C LIAP51.468152.001 1 . 1), (5
Brox naaukanuun MBA-652 HAPS.2772.003-01 1 mt. N, 3)
BDJ;;K nsmaian IBA-662-K- | 11 p g 5775 003-02 lwr. | (1),03)
PYKOBOZCTBO 110 OKCIIYATAUNN, | 11 A p et 413614,001-014 PD | 1 o3, (6)
COBMEIICHHOE C ITacCOPTOM
KoMmakT-1cK ¢ mporpaMMHbIM | wr. (1%, (6)
obecrieueHrEeM
YnakoBka HAPA.4170.010 1 wr.

HpI/ICHOCO6HeHI/IH 1 AOKyMCHTalus I HaCTpOfIKPI, FOCTUPOBKHU U 1T

OBEpKU

Kab6ens KK-2 mis

KOH(UTYpUPOBAHUS HAPA.685611.021 1 wr. (D), 4)
mpeobpa3oBaTes

IIpeobpazoBatens naTEpdeiica

TUT20 [HAP.2553.002-05 Lor. | (1), (3), (4)
MeTtoinka moBepKu HAPA.413614.001MI1 1 2K3. (1

IIpumeuanus:

(1) —mocraBisieTcs no 3anpocy 3aka3unka,

(2) —momudukanus npeodpazoBaTessi yKa3blBacTCsl IIPH 3aKase;

(3) — mmHA COCTUHUTENBHBIX KaOelel oropapuBacTCs MpH 3aKa3e Mpeodpa3oBaTeds.
JTP-1-C-M nocrasnsiercs 6e3 kabemns, cranaapTHas JumHa kadens JJTP-1-CM-M

4 m;

(4) — Tonbko s mpeoOpazoBareneit Mmogupukanuy -CM;
(5) — Tonbko s mpeobpazoBareneit Mogudukanum -C;




(6) — momyckaercst mapTHIO ITpeodpa3zoBaTeneil, OCTaBIsIeMbIX ogHoMY [loTpedurerio,
KOMILIEKTOBATh OJHUM 3K3EMILIIPOM.

O6o3Hauenmne npeodbpa3oBaTes:
JATP-1-X-M-Lm ¢ ADD, e

X — MomubuKanys mpeodpa3oBateisi B COOTBETCTBHH ¢ TadnuIei 1, M — ycTaHoBOYHAs
pe3rda M20x1,5, L — nmiaa coennHUTENsHOTO Kabenst, ADD — HONOTHUTENEHBIC OTIIHH
(mpobooTbopHOE ycTpoiicTo, [TNUT20).

[Ipumep obo3HAUCHUS TPeoOpa3oBaTeIIs IPU 3aKa3e:

ATP-1-CM-M-20m c IT1UT20

- npeobOpazosarens [TP-1 ¢ muQpoBEIM BBIXOAHBEIM CHUTHAJIOM II0 JBYXIIPOBOIHOMY
narepdeiicy pForLan um mporokomy Modbus, uMerommii ycTaHOBOUHYIO pe3bOy
M20x1,5 (JATP-1-CM-M), ocHameHHBIIH TpeoOpazoBaTenem uHTepdeiica [TNUT20, ¢
kabeneM umrHOM 20 METPOB.

OpHo3HauHAs WACHTUQUKAIMS KaXIOro OJK3eMIUIipa mpeoOpa3oBaTens W
POOOOTOOPHOTO YCTPOICTBA OCYIIECTBISIETCS IO M3TOTOBJICHHOM IIEYaTHBIM CTIOCO00M
HaKJIEWKEe WM BBIMOJIHEHHOM JIa3epHOl TrpaBUPOBKOW HAAMNKMCH, pacrnojaraeMoil Ha
kopiryce. Haxirefika (HaANWCh) CONEPXKUT 3HAK YTBEPXKICHHS THUIMA, WCIIONHCHHUE W
Mo uduKaImio Ipeodpa3oBaTes, U ero 3aBOJICKOI HOMep.

5. YCTPOMCTBO U PABOTA

5.1. U3mepenne TemrepaTypbl TOYKHM pPOCBI/MHES B IIpeoOpa3oBaTelsix
OCYIIECTBIISICTCS COPOLMOHHO-EMKOCTHBIM YyBCTBUTENBHBIM steMenToM (U3), pabora
KOTOpPOI'O  OCHOBaHAa Ha  3aBHCHUMOCTH  JIUIJIEKTPUYECKOW  NPOHHIIAEMOCTH
BJIarOYyBCTBUTEIBHOIO CJOS W3 OPraHHYECKHX IOJMMEPOB OT  BIAXXHOCTH
aHaIM3UpYyeMoi cpeltbl. UD mpencraBisieT co00ii TMAIEKTPUIECKYTO TTOATI0XKKY C IBYMSI
IUTAHAPHBIMU 3JIEKTPOJIaMH, MOBEPX KOTOPBIX HAXOMASATCS BIIArOYyBCTBHUTEIBHBIA M
BJIarONPOHUIIAEMBI  3JIEKTPONPOBOAIINKA  CIOM, 00pa3zyst CTPYKTypy H3 JBYX
TIOCJIEI0BATENIFHO BKIIIOUCHHBIX KOHAECHCATOPOB. DIIEKTpUUECKast eMKOCTh YO 3aBUCHT
OT MapUUAIFHOTO JaBJICHUS BOJISHOTO Iapa B OKpYXKalomIe cpese.

5.2. Ha oOpatHo#i cropone UD pa3meleH IIaTHHOBBIN TepMOIpeoOpa3oBaTelb,
MIpeAHAa3HAYCHHBIN 1JIS1 N3MEPEHHUS WIN TOJIepKaHus TeMiieparypsl UD, BBIOIHEHNS
(GYHKIMH aBTOKaIMOPOBKH M 3aUTHl UD 0T BO3EHCTBHS TOBBIIICHHON BIIaYKHOCTH.

5.3. UD u TepmomnpeoOpazoBaTellb yCTAaHOBIICHBI Ha KOpITyce MpeoOpazoBarelis 1
3aKPBITHl TTOPUCTHIM KOJIIAYKOM, OOECIEUYMBAIOIIMM HX 3aIIUTy OT MEXaHHYECKHX
TIOBPEXICHUH, CBOOOHBIN TOCTYIT aHATM3UPYEMOH Cpelibl ¥ CTAaOMIIN3ALMIO TETIIOBOTO
pexxuma YD B mporecce TEpMOCTaOMIM3AINM, aBTOKAJIMOPOBKM W 3amuTel YD or
BO3/ICHCTBUSI MTOBBIICHHOHN BIKHOCTH.

B npeobOpasoBarerne pacronaraercsi cxema OOpaOOTKM ¥ BBIJaYd CHTHAJIOB,
BBIITOJIHEHHAsT Ha OCHOBE MMKPOKOHTPOJUIEpPA M OCYIIECTBIISIIONIAS CIIEIYIOIINE
GyHKIHH:



- U3MEPEHNE EMKOCTH YyBCTBUTEIBHOI'O SJIEMEHTA BIAKHOCTH;

- BBIUMCIICHHE 3HAYCHUSI TEMIIEPAaTypbl TOYKH POCBI/MHES, TIEpPEecUeT B JpyTHe
€IMHULIBI U3MEPEHHS BIAKHOCTH;

- U3MEpEHNE TEMIIEPATYPhl U TEMIIEpATypHask KOPPEKIUS 3HAUCHUH BIaXKHOCTH;

- ocymiecTBieHne (DyHKIUI aBTOKOPPEKIMH MOKa3aHWH (aBTOKAIMOPOBKH) H
3aIUTHI OT NEPEyBIIAXKHEHUS,

- XpaHEHHE TPaTyUpOBOYHON XapaKTEPUCTHKHU MPeoOpazoBaTes;

- B3aUMOJICHCTBHUE C BHEIIHUMH YCTPOHCTBAMH 10 poTokoiry Modbus.

6. OCOBEHHOCTH NPEOBPA3OBATEJIEM JITP-1

6.1. OcHOBHOI 0COOCHHOCTEIO TipeoOpazoBaTens JITP-1 sBisercs BO3MOXKXHOCTH
aBTOKOPPEKIMH JAperia XapakTepHUCTHUK CEHCOpa (aBTOKAIMOpPOBKA). DTO IO3BOIISIET
3HAUUTEIBHO MOBBICUTh TOYHOCTh M3MEPEHMS HHM3KHMX 3HAY€HHH OTHOCHTEIILHOMN
BJIQXHOCTH, YTO OYCHb BA)XHO NPH M3MEPEHHWH BIIATOCOJEPKAHHS TEXHOJOTHUECKUX
ra30B M CXKaTOTO BO3JyXa.

B mnpeobpazosarene [ITP-1 Ttaxxke peanu3oBaHa (QYHKIHMH 3alIUTHl CEHCOpa
BJIXHOCTH OT NEPEYBIIAKHEHUS U TNPHUBEICHUS M3MEPEHHBIX 3HAUCHUH BIAXXHOCTH K
HopManbHbIM (1 Gap abc.) n ctangapTHbIM (7 6ap U30.) YCIIOBHSAM C yYETOM TEKYIIETO
JIaBJICHNS] aHATM3UPYEMOTO Ta3a.

6.2. ABTOKOppEKIYSI CABUra XapaKTEPUCTUKH CEHCOPA BIAYKHOCTH.

ITox BIMsIHMEM PA3IUYHBIX BHEIIHUX BO3IAECHCTBUI EMKOCTh CEHCOpA BIAXHOCTH
MOXET HE3HAUUTENIbHO M3MEHAThCS. Ilpu  W3MepeHMHM BBICOKMX  3HAYEHHH
OTHOCHUTEJIBHOM BIIQXKHOCTU CJBUT I'PaJyHPOBOYHON XapaKTEPUCTUKU, HANPHUMEpP, Ha
0,5% RH (Relative Humidity — oTHOcuTenbHas BIaXXHOCTb, aHIJ.) HE BBI3OBET
3HAYUTEIHHON OIMOKHY MTPH BHIYMCIICHUH 3HAUYSHMS TOUKH pockl. Tak, mpu Temiieparype
25°C u RH=20% Ttouka pocksI ra3a cocrasiser 0,5°C, a mpu RH=20,5% - 0,84°C, T.e.
morpemaoct 0,5%RH  mpu  temmeparype 25°C um RH=20% cootBercTBYyeT
MOrPENIHOCTh U3MepeHus Touku pocsl 0,34°C.

3HAaUNTENIbHO XyAIIash CUTyanusi HaOmMogaeTcss NpH  HHU3KUX —3HAYCHHAX
otHocuTenbHON BiaxHocTH. [Ipn temmeparype 25°C m RH=0,1% Touka mHest rasa
cocrasisier -51,7°C, nmpu RH=0,6% - munyc 36,5°C, T.e. morpemuoctu 0,5%RH npu
temrepatrype 25°C u RH=0,1% cooTBeTCTByeT MOrpenHoCTs H3MEPEHHNST TOUKH POCHI
15,2°C, 4T0 COBEPIIEHHO HEIOMTYCTUMO.

Hdns  ycrpanenuss BimsHHMA JApeida TpagyMpOBOYHON XapaKTEPHCTHKH Ha
TOYHOCTh M3MEPEHHSI HU3KMX 3HAYCHNI OTHOCUTEJILHOM BIIXKHOCTH B IIpeoOpazoBarere
JATP-1 mpumeHeHa TEeXHOJIOTHsSI aBTOKOPPEKLUH JIpeiida XapaKTepuCTHK CEeHCcopa,
(YHKIIMOHHPYIOIIAs! CIICAYIONIIM 00pa3oM.

B npeoOpazoBarene ceHCOp BIaXXHOCTH M IIATHHOBBIN TepMOIIpeoOpa3oBaTeih
conporuBieHuss Pt100 Haxomsarca B TemnoBoM KoHTakTe. (CxeMa H3MEpeHus
TeMIEpaTypbl MOXET B IIMPOKHX Mpefeslax MEHATh HW3MEpPUTENbHBII TOK dYepes
TepMoIIpeoOpa3oBaTeb CONMPOTHUBIICHHS, YTO MO3BOJSET MHOIJCPKUBATh 33TaHHYIO
TeMIEpaTypy CEHCOopa.

IIponenypa aBTOKOPPEKLINHU 3aKIIOUAETCA B CIEAYIOIIEM:

1. ITocrne 3amycka mpoueaypsl GUKCHPYIOTCS MTOKa3aHHsI CEHCOPOB TEMITEPaTyphI



T 1 oTHOCHTENBHOM BiIaxkHocTH RH’1.

2. YcraHaBiIMBaeTCsl HOBOE 3HAUEHUE TeMIIEpaTypbl ceHCOpoB Ta.

3. Tlocme cra0wmu3amyu TOKAa3aHWH TEMICPaTyphl W BIAXHOCTH dYepe3
ompenereHHOe BpeMs (pUKCHpYIOTCS 3HaueHws moka3anwmii T» u RH’> u BeIKITIOUaeTcs
PEeXHUM HarpeBa CEHCOPOB.

Jlanee  MUKpPOKOHTpOJUIEp  OCYILECTBJISIET  pacueT  BEJIMYMHBI  CHBUTa
TPaAyUPOBOYHON XapaKTEPUCTHKH W KOPPEKTHPYET KOA(D(GUIMECHTH B TAMATH
HM3MEPUTEIBHOTO TIPeoOpa3oBaTes.

B obmem Bune pacuet BenmauHbl ciBura ARH MOXKHO TpeICTaBUTh CIIEIYOIIIM
oOpazom:

Ilo ompenenenuto OTHOCUTENbHAs BIAXHOCTh raza RH — 3To oTHomeHue
MApIHATEHOTO IABJICHHUS BOISHOTO TTapa P K JaBJICHHUIO HACKIIIICHHOTO Mapa Py TaHHOH
TEMIIEPATypPE Ps’, BEIPAKEHHOE B IIPOIICHTAX:

RH =100-p / psT.

Taxum 00pazom,

RH1=100-p/ps",
RH2 = 100-p / ps™?, Tre

RH1 u RH2 «uctuHHBIE» 3HAU€HHS OTHOCHUTEIBHOW BIIAXKHOCTH rasza IMpu
temneparypax T1 u T2.

Otcrona

RH2 =RHI1- ps™ / ps™,= k- RH1, Ti1e
k= psTl / pst.

[lycTh coBUT TpaayHpOBOYHOW XapaKTEPHCTHUKU IMPeoOpa3oBaTeNsi COCTABISCT
ARH. Torma

RH1 =RH’1 + ARH,
RH2 =RH’> + ARH

Orcrona,

RH2/RH1 = (RH’2 + ARH)/( RH’1 + ARH) =k,
ARH = (k-RH’1 - RH’2)/(1-k).

VYcenenHoe 3aBepuIeHHE ABTOKOPPEKLMH OCYILIECTBISIETCS HPU IMOJIYYEHHOM
pacueTHOM 3HAYCHUH OTHOCHUTEIFHON BIIAXXHOCTH T'a3a MeHee 10%.

3amyck npoueaypbl aBTOKOPPEKLIUNA MOXKET OCYIIECTBISITHCS

- aBTOMATUYECKH Yepe3 3aJaHHbI HHTEPBAJ BPEMEHHU;

- U3 TIPOTPaMMEI KOH(UTYPAITHH.

YCcTaHOBIICHHBIN TIPU BBHIITYCKE W3 TPOM3BOJCTBA MHTEPBAT aBTOKOppekuuu (12
9acoB) MOXET OBITh W3MCHEH IMpU KOHQHUTYpHUPOBAHHM  MpeoOpa3oBaTels.
Kondurypupoanue ocymecTBIsSETCS ¢ TOMOIIBI0 TPOTPaMMBI Setup, 3aIHChi0 HOBOTO
3HAUEHUS B CEKYH/IaX B COOTBETCTBYIOLIEE OKHO.

IIpuHyIuTENBHBIN 3alyCK aBTOKOPPEKLUNA MOKHO OCYLIECTBUTH, HAXKaB KHOIIKY
«ABTOKOpPpPEKIHUSI» B COOTBETCTBYIOLIEM OKHE MpPOrpaMMbl Setup, WM OTIPABUB
mpeoOpa3oBaTeIto KOMaHay «3amycK mponeaypbl aBToKoppexum» (cm. [Tpunoxenne
1).

B xoz€e BbINONHEHUS NPOLIETYPbl aBTOKOPPEKIMH, 3aHUMAIOIIECH OKOJIO 2 MUHYT,
mpeoOpa3oBaTellb  BBHIBOJUT 3HAUCHUS, MPEANICCTBYIOIIUC 3aIyCKy IPOICTYPHI.



OOHOBIICHHE  MOKa3aHMI MNpOUCXOAUT TOJIBKO IO 3aBCPHICHHUU  MPOLCAYPbI
ABTOKOPPCKIUU.

6.3. 3amuTa ceHcopa BIaXKHOCTHU OT IE€PEYBIAXKHEHNUS.

Wzmepurensuble npeobpazoBarenmn JITP-1 uMeOT BCTpPOCHHYIO (DYHKIHIO
3alIMTBl CEHCOopa OT IepeyBiaxHeHHs. [Ipn BBICOKOH OTHOCHTENHHON BIAKHOCTH
(6onee 80...85% B 3aBHCHMOCTH OT TEeMIIEpaTyphl) BKIIOYAETCS IMOJOTPEB CEHCOpa
BJIQXHOCTH, B PE3yJbTaTe 4YEro OTHOCHTEIbHAs BIaKHOCTh Ta3a BOJM3M ceHcopa He
NIPEBBIIIACT IOPOrOBOrO 3Ha4deHWs. biarogaps SToMy MHHUMH3HpYeTCs Apehd
rpaslyipOBOYHON XapaKTEPUCTHKH IIPU JUTUTEIHHOM BO3/ICHCTBIH BBICOKOH BIIaKHOCTH,
XapaKTEpHBIN Il eMKOCTHBIX CEHCOPOB.

[Ipn 3TOM pacdeTHble 3HAYEHMS JAPYTUX MAPAMETPOB BIIAKHOCTH JIOCTOBEPHHBI.
OTKIIIOYEHHE 3alUThHl TIPOUCXONUT NP CHM)KEHUH OTHOCHUTEIBHOW BIAXKHOCTH Ha 2%
OT TIPENIeNIbHOTO 3HAUYCHHSI.

6.4. TlpuBenenue mnokazanuii mnpeodOpazoBaresnst [ATP-1 k HOpmManbHBIM H
CTaHAAPTHBIM YCIIOBHSIM.

Wzmepurensuble npeodpazoBarenu JTP-1 mpeanazHaueHsl Uit U3MEpEHUS
BJIarOCOZEPKaHUS C)KATOTO BO3JyXa M TEXHOJOTMYECKUX ra3oB. [l cxxatoro Bo3myxa
NCO 8573-3 pernameHTHpPYET TOUKY POCHI (MHES) MPH M30BITOYHOM JAaBiIeHHH 7 Gap
(manee — cTaHAAPTHOM), JJIsl TEXHOJIOTMYECKHMX ra30B TOUKA POCHI (MHEs ), KaK IPaBHIIO,
BBIpakKaeTcsl Py HOpMaJlbHOM aaBiieHuH (1 6ap aodc).

B TtepmorurpoMerpe mperycMOTpeHa BO3MOXKHOCTH TIPHBEICHUS 3HAYCHUI
OTHOCHUTENBHON BJI@XHOCTH, TOYKH POCHI M MacCOBOM KOHIEHTpPAllMK BJIAarH K
CTaHAAPTHBIM M HOPMaJIbHBIM ycI0BUsM. [lepecueT ocymecTBiIseTcs 1o COOTHOILEHUSIM
JUTS MJIeaIbHOTO Ta3a. BO3MOXKHBI clielyIoIye BapuaHThl IPUBEICHHUS:

1) 3nadenue M30BITOYHOTO AABJIECHUS B IPOTOYHONH KaMmepe ¢ M3MEPHUTEIbHBIM
npeodpazoBateneM JTP-1 u3BecTHO M W3MEHsIETCSl HE3HAUUTENbHO. B aTOM ciydae
[Nonp30Barens BBOAWUT B IpeoOpa3oBaTesb U3BECTHOE 3HAUECHHE pabodyero AaBieHUS U
CUMTHIBACT NPHUBEACHHBIC 3HAUCHHS BIIAXKHOCTH U3 COOTBETCTBYIONIHX STUEEK;

2) M3mepeHusi OCYIIECTBISIFOTCS TPH aTMOC(EpPHOM IaBICHHUHM B IPOTOYHOM
kamepe. B atom ciryqae [Tonbp3oBaTens BBOAUT B IpeoOpa3oBaTeib 3HaYeHHE pabodero
naBneHnst «0» (yCTaHOBJICHO IO yMOJYAaHHWIO) M BBIOMpaeT K KakoMy 3HAYCHHUIO
JlaByieHns1 (HOPMaIbHOMY HITH CTaHAAPTHOMY) ITPUBOJIATCS M3MEPEHHbIEC 3HAUCHNS;

Jns BBOma B mpeoOpas3oBarenb 3HA4YEHUs paboyero HM30BITOYHOTO IaBICHUS
HEOOXOANMO 3aIncaTh B COOTBETCTBYIOIIYIO STYEHKY TpeOyeMoe 3HaueHHE (B THICTYHBIX
JoJIsIX Gap) M repe3arpy3uTh NpeoOpa3oBaTelb, BHIKIIOUYNB U BKIIOYHMB €ro MUTaHHE.

Jdns  ycraHoBKM Hyns IpeoOpa3oBaTersl JaBJICHHS HEOOXOAWMO  JaTh
COOTBETCTBYIOIIYIO KOMaHy IpeoOpa3oBatelto (cM. kapTy komarn Modbus).



7. HCIHOJBb30BAHMUE IO HABHAYEHUIO

7.1. HOJKJIIOYEHUE MPEOBPA3OBATEJIEN K TA30BOM
MATI'UCTPAJIA

VcTaHoBOYHEIE U FaGapI/ITHI)Ie pa3Mepbl  UBMEPUTCIILHOTO npeo6pasoBaTeJ1${
MPUBCICHBI HA pHUC. 1.

<

M2Ox15
27*

N

36"

25
33 |

o

3 F—

Puc.1. YcranoBounsle 1 rabapuTHBIE pa3Mepbl H3MEPUTEIHLHOTO IIpeodpa3oBaTes
ATP-1.

[Monxmovenne mpeoOpa3oBaTessi K ra30BOM MarucTpald OCYLIECTBIISICTCS HPH
momom  mpobooTOopHOTO  yerpoiictBa  [I/IB, mocTtaBmsemMoro  BMecTe €
npeoOpasoBatenieM 1o 3ampocy [lorpeburens, OO0 TPOTOYHOW  KaMephl,
nsrotoByieHHoW IloTpeOuTeneM B COOTBETCTBMM C KOHKPETHBIMH  YCIOBHSMH
sKcmuryarauu. [lonpodHoe onmcanue npob6ooToopHbIX yerpoiicTs [1/IB mpuseneno B
COOTBETCTBYIOILEM PYKOBOJCTBE M0 dKCILTyaTaLlUu.

Koncrpykunst ¢nanna (ycTaHOBOYHOW 4YacTH Kamepbl) JUIS ITOJKITIOYCHUS
npeoOpasoBaTenst TokasaHa puc.2. [  W3roTOBIEHMS KaMepbl HEoOXO0IuMo
HCIIONIb30BaTh MaTepHalbl, ciiabo afcopOupyroye Biary, HalpuMep, Hep>KaBeoyIo
cTajb. BHyTpeHHIE TOBEPXHOCTH KaMephl IOJKHBI OBITh OTIOIHPOBAHBI.

Jns  monxiiovueHWs TPOTOYHOW KaMmephl IpeoOpaszoBarens HEO0O0XOIHMO
HCIIONIb30BaTh TOJIBKO TEPEXOJHUKH M apMaTypy U3 MOJMATWIEHa, (roporacta Miu
HEpKaBEIOIEH cTalu. 3alpelaeTcss UCIOIb30BAHNE YIUIOTHUTEIBHBIX MPOKIAZ0K U3
PE3UHBL

Mecro ycraHOBKM (miibTpa (ecim OH He0OXOIMM) HEOOXOANMO BHIOMpAaTh Kak
MOXHO OJIKe K TOYKe OTOOpa rasa, 4roObl B Tpolriecce paboThl HE IPOUCXOIMIIO
3arpsA3HEHUE MAaruCTpaId.

W3MmepeHne TOUKM HHES Tra30B C BBICOKAM KJIACCOM 4YHCTOTHI IO BJare
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eecoodpasHee MPOU3BOANUTE TIPH JaBICHUH B MPOTOYHOH KaMepe, paBHOM JaBIICHUIO
B MaruCTpajii, TaK KaK 3TO IO3BOJSICT PACIIUPUTH HIDKHIOI TPAaHUIY JHAra3oHa
u3Mepenust. Tak, eciu TOUKa WHEes raza npu HOpMajabHOM JIaBJIeHUH cocTaBisieT -70°C,
TO MPY U30BITOYHOM JABJIEHHH 7 KTC/CM? €10 TOYKa POChl/MHest cocTaBuT -56°C. OHako,
JUTST TIPUBEICHUS 3HAYCHUS BIAXXKHOCTH K HOPMAaJBHBEIM YCIOBHSM B 3TOM CIydae
HE00XOIMMO 3HATH JTABJICHUE B MATHCTPAITH.

Ecnmn 3HadeHWe MaBIICHWS IIOCTOSIHHO W HW3BECTHO, €0 MOXHO BBECTH B
mpeoOpa3oBarellb, . OH OyAET TNPUBOIUTH 3HAYCHHE BIAXKHOCTH K HOPMAIEHOMY
naBieHuto. Eciiu maBiieHre MEHSIETCS B IMPOKUX Tpeieax, He00X0IMMO HCITOTb30BaTh
mpoboorooproe ycTpoiictBo [1IB-8, B cocTaB KOTOpPOrO BXOAHT IpeoOpa3oBaTelh
JTABJICHUSL.

BHUMAHMUE! IIpn BbIOOpe (MTHHIOB M NOABOAAIICH ra3oBOil apMaTypbl
YYUTBIBAiTe MAKCHMAJIbHOE [aBJICHHE ra3a B JHMHHU. YCTaHOBKY (UTHHIOB
NPOBOANTE B COOTBETCTBHM C YKadaHHAMHM mnpousBoaurensi. HempapuibHas
YCTAHOBKA WJIM NpPEBBbIIICHHE MAKCHUMAJIBLHOIO JABJICHUS ra3a s (UTHHIOB U
apMaTypbl IIPEACTABJISAECT ONACHOCTD!

M20x15

225

KoL YriomHume/bHoe 19x 122
! gmaponiacm P-4 1Y 6-05-810-88

/4

Puc.2. Kouctpykums hnaHma [uist oIKITF0YeHUS H3MEPUTEIBHOTO ITPeodpa3oBaTeis
JTP-1 k ra3oBoii MarucTpaiu.

[lepen ycranoBko# mpeoOpa3oBarens yCTaHOBHTE Ha COSIAMHHTENIBLHOHN pe3n0e
YIUIOTHUTENBHYIO IPOKIAAKY M3 (ToporiacTa (cM. puc.2), BBEpHHUTE peodpa3oBaTellb
B MPOTOUYHYIO Kamepy. Vcnonb3ys nBa kiroda S27, oMuH U3 KOTOPBIX (puKcHpyeTcs Ha
LIECTUTPaHHUKE IIpeoOpaszoBarelisi, a BTOPOM Ha IPOTOYHOH Kamepe, C YCHIIMEM
3aTSHUTE Pe3bO0BOE COEJUHEHUE.
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7.2. MOJKJIIOYEHUE K BHEIITHUM YCTPOMCTBAM

7.2.1 Ha3navenusi BBIBOJAOB ISl NOAKIIOUEHHs rnpeobOpasosareneit JITP
IIPUBEJECHBI HA PUCYHKaX 3-4.

cO6u.u/|l7| npoBof «0V»

|
==

o2 01 2[H
3
;
oA |
+12V
(o,

Puc.3. Ha3nauenue xonTakToB npeodpaszosatens ATP-1-C.

o O6wwmn nposoa «0V»

—
01 2[H
3
I?
o LINE |
12V

Puc.4. Haznauenue konTakroB npeodpaszosatens ATP-1-CM.
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7.2.2. Tlogkarouyenue mpeodpa3oBarteneii ucnoaHeHusi -C K U3MEpUTEITHHON
CHCTEME OCYIIECTBIIICTCS IO YETHIPEM IpPOBOJAaM - II0 OJHOW mape I0JacTcs
HalpspKeHWe NMUTaHus (LIeny - U +), [0 APYrod MpOoUCXoAuT oOMeH 1o uHTepdeiicy
RS-485. [IpeodpazoBaresiy HOAKIIOYAIOTCS K YETHIPEXKIIHHOMY KaOelto napauiesbHo,
Kak MokazaHo Ha puc.5. [IuraHwe W cuMThIBaHME TOKa3aHWH M3 IpeoOpa3zoBaTeist
BO3MOXKHO KoHTpoiuiepoM MBA-128 wmm I1K uepe3 mpeoOpaszoBarens uHTEepdeiica
[MU-1C, mu6o apyrumu koHTposiepamu Modbus RTU, nmeronvu nntepdetic RS-485
(xpome muddepennmansHOi napsl A-B obs3arensHo Hanmume oomieit muanu GND).

MemoyHuk Adanmep

NUMaHUA RS232/RS485

- + - A B COM nopm PC

- B A+ - B A« - B A - B A
M3mepumensHbIl M3mepumenbHbl M3mepumensHbIl M3mepumenbHell
npeodpasobamens 1 npeodpasobamens 2 npeodpasoBamens N npeodpasobamens N+1

Puc.5. Cxema nogxinioueHust npeodpasoBaTesei.

Jns mopcoenwHEHHs HaNpsDKEHWS MHUTAHWS W ChEMa BBIXOAHBIX CHTHAJIOB
npeoOpa3oBaTeNb OCHALIEH YETHIPEX-KOHTaKTHBIM pa3beMoM. HasHnaueHwe TrHe3[
pa3beMa NpUBeJIeHO B TaduIe 0.

Tabauua 6.
KonTakr Haznauenue
L (umpoxkwnii) OO6umit
1 B(-)
2 +9...+15B
3 A)

WzmepurenbHas cucTeMa ¢ MOXKET coziepkath He Oosee 128 mpeobpasoBareneii Ha
OJTHOH JIMHHUHM (KOJIMYECTBO NMpeo0pazoBaTelieil onpeaenseTcs TUIIOM HCIIOIb3YeMOro B
Hux Oydepa).

Pexomennyercs pa3mernarsh npeoOpa3oBaTesid BAOJIb OJHOTO OTpe3Ka Kabens U
MUHHMH3HUPOBATh JUIMHY OTBETBICHHUN K OTAEIbHBIM AaTYMKaM. MakcuMmainbHas IIHHA
JUHUYM Tpu 9ToM MoxkeT pocturate 1000 m. [l obecrnedenust ycToHumMBOi paboOTHI
N3MEPHUTENBHON CHCTEMBI TPH OOJNBLION TPOTSDKEHHOCTH JIMHUM M OOJBIIOro
KOJIMYecTBa NpeoOpa3oBaTeied Ha ATOW JMHUM HEOOXOIMMO COOJII0AATh CIIeyIONne
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YCIIOBUSL:

1. CurHanbHy10 L€ PEKOMEHYETCS BBIIOJIHATh BUTOM MapOi.

2. [Tagenue HaNpsDKEHUSI HA IATAIONIMX MPOBO/IAX HE JIOIPKHO ITPUBOIHUTE K TOMY,
4TOOBI HANPSDKEHUE UTaHMs YAAICHHBIX TpeoOpaszoBarelieii Opu1o Menee 9B.

3. He nmomyckaercs coBMecTHasl NMpoOKiajKa Kaleyss MeXay H3MEpHUTENbHBIM
npeoOpa3oBaTeeM M BTOPUIHBIM YCTPOHCTBOM C CHIJIOBBIMH LICTISIMH.

HeobxoauMo yuuThIBaTh, UYTO cOTJIacHO mpoTokoiny Modbus (cmorpute
[punoxenne 1), Kaxapli npeodpa3zoBaTedb B CETH JODKEH UMETh CBOM YHHKAIBHBIN
HOMep oT 1 10 247. Ha3HaueHHne ceTeBOro HOMEpa MOXKET OCYILECTBIIATHCS C IOMOLIBIO
ciryxeOHOM mporpammbel MicroSetup.exe (CM. CleRyIOmMi pa3jen) WIH OTIPaBKOH
COOTBETCTBYIONIEH KOMaH/Ibl. BBO ceTeBBIX HOMEPOB B ITPe0oOpa30BaTeNH T0JDKEH ObITh
IIPOU3BEICH 10 X YCTAaHOBKH B M3MEPUTENbHYIO cucTeMy. IIpu BBoJIE ceTeBOro Homepa
k PC nomxen ObITh OAKIIIOUEH TOIBKO OMH IIpeoOpa3oBaTeb!

7.2.3. lloakinw4yeHue npeodpaszosaresieil ucnojHenus -CM Kk U3MepUTENbHON
CHCTEME OCYIICCTBISICTCS 10 TPEM POBOAAM - TI0 OJHOH TMape MOAaeTCs HAIPSIKCHUE
muTanus (eny - ¥ +), M0 TPeTbeMy MPOUCXOmUT oOMeH mo mHTepdeticy pForLan.
[IpeobOpa3zoBaTeny MOAKITIOYAIOTCS K TPEXKIIBHOMY KaOeio MapasiiebHO.

JUts TofCOeMMHCHUST HANPSHKCHHUS THTAaHUS W CheMa BBIXOAHBIX CHUTHAJIOB
mpeoOpa3oBaTellb OCHAINICH YeTHIPEX-KOHTAKTHBIM pa3beMoM. Ha3HaueHuWe THe3[
pa3bpeMa IpUBEACHO B Tabmwie 7.

Tabimma 7.
Konrakt Hasnauenne
L (mmpoxkwnii) OO6mmit
2 +9...+15B
3 Line (+)

[IpeobpazoBatenn  Moanpukammu -CM  MOTYT  NOAKIIOYAThCS — depes
npeodpazosatenu nnrepdeiica USB—uForLan (ITM-1CM unn KK-2) k nepconansHOMY
kommeioTepy, VIBA-652, UBA-6B2-K-DIN u apyrum BTOpHYHBIM mpubopam st
CUMTHIBAHUS M3MEPEHHBIX 3HAYeHHWH (CM. COOTBETCTBYIOIIME PYKOBOJCTBA II0
sKcIuTyaranun). IIpeoOpasoBarenn MOAKIIOYAIOTCS K  BTOPUYHBIM  ITpHOOpam
JIBYXTIPOBOJHBIM HWJIM TPEXIPOBOJIHBIM JIByXIPOBOJHBIM KaOeJeM, 10 KOTOPOMY
OCYIIECTBIISICTCS TMTAaHUE M3MEPUTEIBbHBIX IpeoOpasoBaTeieil 1 0OMEH TaHHBIMH 10
nporokoiry Modbus.

7.2.4. TIpeoOpa3zoBaTeny MOTYT MOJKIIIOYATHCS MAPAIICIBHO, IPA 3TOM KaXKIbIH
npeoOpa3oBaTenb JODKEH HWMETh CBOH  WHIMBHIYAJIbHBIM, IPEABAPUTEIHHO
YCTaHOBJICHHBIH B COOTBETCTBUH C PYKOBOZCTBOM I10 9KCIUTyaTaIllH CETEBOM HOMED.

7.2.5. lns paboTHl C mpeoOpa3oBaTesIMA MOXKET HMCHOJIB30BAaTHCS MPOTrpaMma
SensNet, noctymHas B pasznene «I[lognepkka — 3arpy3ka» Ha caiite microfor.ru.
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7.3. PABOTA C IPOT'PAMMHBIM OBECIIEYEHMWEM MicroSetup

Cayxebnast mporpamMa MicroSetup (microsetup.exe), IOCTymHass B paszeie
«ITonmepxkka — 3arpy3ka» Ha caiiTe microfor.ru, npeaHa3Ha4deHa JUIs 3aIlIUCH CETEBBIX
HOMEpOB IpeoOpa3oBaTeei.

st paboter mporpammbl MicroSetup TpeOyeTcst HepcoHaIbHBIN KOMIBIOTED MO
yIpaBiieHHeM olepanuoHHON cucrteMbl Windows 7 W BbIIIe, COOTBETCTBYIOUIMH
CHUCTEMHBIM TPEOOBAHMSM YISl YCTAaHOBJIEHHOH ONEPalliOHHON CHCTEMBI.

[Iporpamma  pacnpocTpaHseTcs IO JIMLUEH3MOHHOMY  COIVIAIICHHIO,
orybonmkoBanHOMY B paznene «llomaepskka — 3arpy3ka» Ha caiite microfor.ru.

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

3armycTuTe IporpaMMy microsetup.exe, IIpu 3TOM OTKPBIBAETCSI OKHO, ITOKa3aHHOE
Ha puc.6.

MicroSetup v1.00 X
Cereeoit Homep: 1 '_/;] COM-Mopr:  S\ACOM1E v
[7] DeysnposoaHsiit uHTepdeiic pFoLAN

YeraHosuTe cBASE 3anucarb ceTesoi HoMep

Puc.6. OxHO porpaMMBI microsetup.exe IpH MepBOM 3aITycKe.

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

lanouka «JIByxnpoBoxansiii unTepdeiic pForLAN» nomxna OBITH cHSATA A
npeoOpa3zoBaTens ucroaHeHus -C 1 ycTaHOBJIEHa ISl IpeoOpa3oBaTes UCIOIHEHHUS -
CM.

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

Ecnmn B 3TOT MOMEHT OyayT MOIKIIOYEHBI HECKOJBKO NpeoOpa3oBaTeieH,
YKa3aHHBIN ceTeBOM HoMep OyJIeT 3ammcaH Bo Bce IpeobpasoBarenn!

[Iporpamma BeIBeieT HHPOPMAIMOHHOE COOOIIEHHE:

Information X

Ceresoit Homep 3anncaH

Jljist mpoBepKM CBSI3M C MPeoOpa3oBarelieM C H3BECTHBIM CETEBBIM HOMEPOM
BBE/IUTE 3TOT HOMEP B 1oJie «CeTeBOM HOMEP» M HAKMUTE KHOTIKY «Y CTAHOBHUTD CBA3bY.
B ciyuae ycremHoil yCTaHOBKM CBSI3M, MpOrpaMMa BbIBEIET HH(OPMAIMOHHOE
COOOIIICHHE:
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Information X

Ceasb ycTaHOBNEHA

Ecnu nporpamma mokasket coo0Omenne o0 ommoOKe CBsI3H, IPOBEPHTE:
1) mnpaBunbHOCTH ykasanusi COM-nopra uepes «Jlucmerdep ycTpoicTB»
Windows;
2) mNpaBWIBHOCTh NOAKIIOUEHHs NpeoOpasoBarens (Hanmuune TpedyemMoro
MTUTaHNS, 3a3€MJICHUS], TIPAaBUIBHOCTD MOKIIIOYEHHS KOHTAKTOB).

7.4. METOJMKA BBIITIOJIHEHUSI U3MEPEHUI

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

UreHne mOKazaHMH ¢ IIpeoOpa3oBaTeNsi  OCYLIECTBISETCS  BTOPUYHBIM
ycrpoiictBoM — 5o B BHIE IM(POBOro CHrHaia 1o mnpoTtokoiny Modbus s
Moudukanmii npeodpazosarens -C u -CM (cm. [Ipunoxenue 1), mubo ycrpoicTBOM
JUIs W3MEpeHus Toka s rnpeoOpasoBarened Momudukammm -CM, ocHamEéHHON
mpeobOpasoBareieM uHTEepdeiica I[INT20. B mocmemnem cimydae Toky 4 MA
COOTBETCTBYET MUHIUMAJIbHOE 3HAUCHHE B ANATIA30HE N3MEPEHNS TOUKH POCHI (MHEST) IS
JTAaHHOTO UCTIOJTHEHUs TIpeobpasoBarens, a TOKy 20 MA, COOTBETCTBEHHO, MAKCUMAaJIbHOE
3HaYeHHe (eCIU MpH KOH(GHUTYPHPOBAHUH ITPe0oOpa3oBaTessl He OBUIO 33a7aHO UHOTO).
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8. TEXHHMYECKOE OBCJIYXKXHUBAHUE

[lepedenr pabor Ui pa3TUUHBIX BHIOB TEXHHYECKOTO  OOCITYKHBaHUS
npeoOpa3oBaTesst MpUBEIeH B TabIuLe 8.
Ta6muma 8.
IlepuonnaHoCTH Kpurepuit
Coneprxanue pador Martepuarnsl
TO YCHELHOCTH
He pexe 1 pa3a B | OcMOTp 3aIIUTHOTO
roJ| X Iepen KOJINayKa, IOBEPXHOCTU
IIPOBEICHUEM CEHCOPa BIAXKHOCTH U
MIOBEPKU MECTa yCTaHOBKH ceHcopoB | Ha yka3aHHBIX

B IIpeoOpaszoBaTtere
BIIXHOCTH U TEMIIEPATYPHI

MOBEPXHOCTAX HE
JOJKHO

colepxKaTbCs
ITpu Hanmuun OTMBIBKA IOBEPXHOCTH Kuctp 6ennubs
. MEXaHUYECKUX
3arpAsHEHMi Ha | CCHCOPa BIAXKHOCTHA OT p— Ne3, Bona
MIOBEPXHOCTU 3arpsA3HeHUIl: 3 sarps3HeHuiA JUCTHILUIUPOBAH
KOJINAyYKa, - OTMBIBKA KUCTOYKOH B Hasi, pacTBOp
ceHcopa MOIOILIEM PacTBOPE; MO0
BIIQKHOCTH H -IIPOMBIBKA B HEUTpaIbHBIH,
MECTA YCTAaHOBKH | AUCTHJUIMPOBAHHOM BOJE CIUPT
CEHCOPOB i o6paboTKa mapom; H30IPONUIOBEI
- CyIIKa CKaThIM BO3LYXOM,; i OCY,
- IPOMBIBKA CIIUPTOM; CXKAThIA BO3AYX
- CyIIKa CKaThIM BO3LYyXOM OYUIIICHHBIN,
apOOYHCTUTEN
b KT-906 nnn
AQHAJIOTUYHBIN
IIpu BEIXOAE IOcrtupoBka Ha Ipenensr
a0COIOTHON HMpeIIPUATHH-U3TOTOBUTENE | JOIMYCKAaeMON
MOTPEIHOCTH a0COIOTHON
M3MEpEeHuil 3a MOTPEIHOCTH
JIOITyCTUMBIE HU3MEPEHUs
IIpEJEIb COOTBETCTBYIOT

OMNMCAHUIO TUMA
(@341

17



9. BO3MOXHbBIE HEUCITPABHOCTH U METO/JbI UX
YCTPAHEHUA

[TepeueHb BO3MOXKHBIX HEHCIIPABHOCTEH M METOMBI X YCTPAHCHISI IIPUBEICHBI B
Tabume 9.

Tabsmma 9.
ITpusnax
[Tpyu4nHBI HEUCITPaBHOCTH Meron ycTpaneHus
HEHCIIPAaBHOCTH
[IpeobpazoBatens He [TpoBepbTe noxkiIFOUCHNE
TIOJIKJIIOYEH K CeTH IpeoOpa3oBaTessi K CeTH
Huskoe HanpspkeHue [TpoBepsTe HanpsHKEHHE
TTUTaHUS TTUTaHUS
Her otBera ot
Kondaukr cereBbix agpecoB | IIpoBepbTe Hammuue KOHGINKTa
npeoOpa3zoBate
it CETEBBIX HOMEPOB
HenpasunbHbie mapameTpbl [TpoBepbTe COOTBETCTBHE BCEX
KOMMYHUKAIIMOHHOTO ITOPTa | IapaMeTpoB MPOTOKOJIa 0OMeHa
WJIN HECOOTBETCTBHE
IIPOTOKOJIa 0OMEHa
[IpeobpazoBarens He ycren [TpousBoanTE CUNTHIBaHUE
W3MEPHUTH BIAXKHOCTH TIOCIIE 3HAYEHHS BIAXKHOCTH KaK
CunTpIBaeTCs TIEPBOTO BKJIIOYEHUS MHHHAMYM 4epe3 MSTh CeKYH/T
3HaUCHHE TI0CIIE TI0/1a9H HATPSDKEHUS
00000 (dec) o TTUTAHHS
KaHalTy HewncnpaBHocTs cencopa PemonT Ha npennpusTin
BJIQXHOCTH WM | BIQXXHOCTH WIIN N3rOTOBHTEINE
TEMIIEpaTy bl TEMIIEPaTYPhI
Hanpspkenne nmuranus [IpoBepsTe HanpsHKEHNE
nipeoOpazoBatess HIke 6 B MIUTaHKs Ipeobpa3oBares

10. BCTPOEHHOE TPOI'PAMMHOE OBECIIEYEHUE

[Iporpammuoe obecreuenne (manmee — I10) mpeoOpa3oBareneli — BCTPOCHHOE,
IIpeAHa3Ha4yeHo Uil obecrieueHus paboThl NpeoOpa3oBaTeieli B COOTBETCTBHUH C HX
TEXHHYCCKIMA W  METPOJIOTHYCCKAMH  XapaKTEePUCTHKaMH. MeTpoNoTHIecKue
XapaKTEPUCTHKH TIpeoOpa3oBaTelcii OIICHEHEI ¢ YIETOM BIUSHUS HA HUX BCTPOCHHOTO
I[IO. Bcrpoennoe IIO mno ypoBHio 3aumtel IO cpencrtBa u3MepeHUR OT
HETIPpeJHAMEPEHHBIX W IIPeJTHAMEPEHHBIX H3MEHEHHH COOTBETCTBYET YPOBHIO
«BBICOKMIA», cormacHo P 50.2.077-2014, u He TpeOyeT CreUalbHBIX CPEACTB 3alIUTH,
HCKJTFOYAIONINX BO3MOXKHOCTh HECAHKITMOHUPOBAHHON MOIU(UKAINH, OOHOBJICHHUS
(3arpy3ku), yaaJeHus H HHBIX H3MEHEHUH MeTposiornieckn 3Haunmoi yactu [10 CU u
W3MEPCHHBIX JTAHHBIX.

[IpeoOpazoBaTeny MOTYyT Ha OCHOBAaHMM HM3MEPEHHBIX 3HAYCHUH TOYKH POCHI
(WHest) M TeMIlepaTypbl PacCUUTHIBATH OTHOCHUTEIBHYIO BIaXXHOCTH (%), MaccoByIO
KOHIIEHTpaIMIO B1ary (r/m>), MOJNSPHYIO J0JII0 BIary (ppm).
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11. IOBEPKA

IToBepka  ocymectBisiercss 1o  gokymenty  L[APS.413614.001  MII
«IIpeobOpazoBarenu Touku pockl/uHes JATP. Meromuka MoOBEpKH», YTBEPKIACHHOMY
Bocrouno-Cnbupcknm ¢pummanom GOI'YITI BHUMOTPU B utone 2020 r.

[onpobuass mHbopMamus 1Mo oTHpaBKe IpeoOpa3zoBaresieii B TOBEpKY Ha
TIPEANIPUSTHE-U3TOTOBUTENb COJICPKUTCS Ha caiite microfor.ru B pazaene «Yenyeu — Kax
coamo npudOPwvL 8 NOBEPKY».

12. TAPAHTHUH U3I'OTOBUTEJISA (ITIOCTABIIIUKA)

12.1. Tlpeanpusrhe-u3roToBUTeNb (IIOCTABUIMK) TapaHTHPYET COOTBETCTBHUE
KadecTBa npeodpazoBareiist TOUkH pockl/nHes JJTP TpeboBaHMsAM TEXHUYECKUX YCIOBUI
TY 26.51.51-002-77511225-2020 nipu cobioeHUN yCIOBUIA 1 MTPAaBUII SKCILTyaTal|H,
YCTAHOBJICHHBIX HACTOSIIUM PYKOBOJCTBOM IO 3KCILTyaTallUU.

12.2. TapantuiiHelii cpok »OSkcruryaraquu 12 wecsueB. Cpok rapaHTuu
OTCUHTBHIBAETCS OT IaTHI OTTPY3KH MPHUOOpa ITPOU3BOANTEIICM.

12.3. 'apaHTus HE pacrpoCcTpaHsIEeTCs] Ha TPUOOPHI:

-  HUMEIIUEe MEXaHW4YECKHe MOBPEXJEHHsS BCIECACTBUE HEHAIJIEKaIlen
9KCIUTyaTaluy WIHA TPAHCIIOPTUPOBKY;

- OKCIUTyaTHUPYEMbIE BHE YCIOBHI IPUMEHEHUS.

12.4. Tapantuiiple 00s3aTeNbCTBA HE PACIPOCTPAHSIOTCS Ha YCIYyTH TI0
MEPUOINIECKOM TOBEPKE.

12.5. TpeanpusiTHe-U3roTOBUTENb 00S3yeTCs B TEUCHHWE TapaHTHHHOTO CpPOKa
0€3B03ME3/IHO YCTPAHATh BBUIBICHHBIC JC()EKTH WM 3aMEHATH BBILIEIINE U3 CTPOS
YaCTH WJIM BECh IPe0Opa3oBaTeb, €CIIM OH HE MOKET OBITh HCITPABIICH Ha MPEIPUATHH-
H3rOTOBUTENE.

12.6. TTo BceM BompocaM rapaHTHHHOTO MIIH TIOCJIETapaHTHHHOTO 0OCITyKHBAaHUS
oOparmaiirecs k Bamemy nocraBuiyky uin Ha OpeANpUSTHE-U3TOTOBUTENb.

12.7. Anpec npeanpUsTUS-U3rOTOBUTENS:

00O HIIK «MUKPODOP».

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

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

microfor.ru

mail@microfor.ru.
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13. TPAHCIIOPTUPOBKA U XPAHEHUE

13.1. Ilpeobpa3oBarenyu, ymakoBaHHbIE B cooTBercTBHM ¢ 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 MEXKIY COOOH M aBTOMOOMIIBHBIM TPAHCIIOPTOM, C
00IIMM YHCIIOM MEeperpy3ok He Ooiiee YeThIpeX, B KPBITHIX TPAHCIIOPTHBIX CPECTBAX, B
TOM YHCJIE€ B YHUBEPCAIBHBIX KOHTEHHEpaxX MpU TEMIEPAType OKpPYKaIOIIeH Cpebl OT
munyc 50 go 50°C.

13.2. TlpeoOpa3oBaTen MJOJDKHBI XPAaHUTBCS B CYXOM IIOMEIICHHH TIPH
TeMIepaType okpyxaromero Bo3ayxa ot 10 go 35°C, Bnaxnoctu 0 80 %. Hammune B
BO3/yX€ MapoB KUCIIOT, WIEJIOUEH U MIPOYUX MIPUMECEH HE TOMyCKAeTCs.

14. CPOK CJIYKBbI

Cpok ciyx0bI IpeoOpa3oBaTelneii cocTaBIsIeT HE MEHEE 5 JIeT.

Cpok ciayxObl MOXXKET OBITH MPOMJICH IO PEIICHUIO BIAACTbIA MPH YCIOBHH
HCIPAaBHOCTH TMpeoOpa3oBaTeield, OTCYTCTBHH BUIUMBIX MOBPEXKICHHHA U YCIICITHOTO
MIPOXOKIEHUS IOBEPKHU.

15. YTRJIN3AIUA

Ilo wcreueHun CpOKa CJ'Iy)KGI)I HpeO6pa30BaTeJ'H/I JAOJKHBI  TOABEPraThbCs
yTuin3anyuu B COOTBETCTBUU C HOpMaMU, IMpaBUjiaMu U CHOCO6aMI/I, ,HefICTByIOHII/IMI/I B
MECTC yTHUJIU3alluU.

3anpen1aeTc>1 BI)I6paCI>IBaTI> Hpeo6pa3OBaTeJm BMECTE C OBITOBBIMHU OTXOJaMH.

16. CBEJEHUSA O JPAT'OLHEHHBIX MATEPHUAJIAX

Hpeo6pa3OBaTeJm COACPIKAT HE3HAYUTCIBHOC KOJMYCCTBO JApAarMeTajyioB,
yTuin3anus KOTOPbIX HE NPCACTABIISICTCA 9KOHOMUYCCKU HGHCCOO6pa3HOﬁ. B cBs3u ¢
OTHUM CBCJACHHA O COACPIKAHUU APArMCTAJIJIOB B npeoﬁpa3OBaTeme HC MPUBOJATCA, U
00s13aTeNbHbBIC MCPOIIPUATHA 110 TOATOTOBKE K YTUJIIM3AallUU HC IIPOBOAATCH.
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17. CBUAETEJbBCTBO O IPUEMKE

[IpeobpazoBatens Touku pockl/unest ATP-1 B cocTase:

1 | IIpeobpazoBarens Touku pocs/unes JJTP-1-  -M

3aB.No

2 | IIpeobpazoBarens untepdeiica [TNT20

3aB.No

COOTBETCTBYET T€XHMYECKUM ycioBusM TY 26.51.51-002-77511225-2020 u npusHan

TOAHBIM K 3KCILTyaTalluH.

[Jara Beimycka " " "202 1.

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

[Iporokon  oOCHOBBIBaeTcs ~ Ha  CTaHAapTHOM  mpoTokoie  Modbus
(http://www.modbus.org/default.htm) cobnromaeres cTpykTypa NOCBUIKH/OTBETA, PACUET
KOHTPOJIbHOH cyMMmBbI. CkopocTh oOMmeHa nanHbiME 19200 601 8N1(2).

Jns oOMeHa TaHHBIMH HCIIOJIB3YIOTCS KOMaH[bl YTEHHE / 3alnCh perucrpa U
nuarHoctuka. [lon perncTpom noapasymeBaeTcs rpymma u3 AByx O0auT, 1-K-craprme 8
out, 2-it — mmagmue 8 6uT. [TockUIKa ¥ OTBET COCTOAT U3 6-TH, 8-MH WiIu 0ojce OaiiT,
npuaéM, raysa Mexay OalTamu He JOJDKHA mpeBblmaTh 20 MC, B IPOTUBHOM CIIydae
MOChUIKa OyzmeT mpourHopupoBaHa. OOMEH JaHHBIMH ITIPOMCXOAMT TOJBKO C TEM
npeoOpa3oBaTesieM, Yel CeTeBOM ajpec yKas3bIBaeTcsi B ockuike. OiHaKo, onpeaeneHa
KOMaH 1a 3allicH BO Bce IpeoOpa3oBaTeiy, 0e3 MoydeHus OTBETa.

Komanga urenns rpynnst peructpos (03h, 04h)

UunTaer CcoAep)KUMOE TPYHIBI DPErucTpoB, HAauyMHAs C YKa3aHHOTO ajpeca.
Anpecanyisi BejeTcs C €AMHHMIBL. B KadecTBe mpuMmepa IaHO YTEHHE perucTpa
TeMIIepaTypbl TOUkK nHest 1o aapecy 0004h u3 mpeoOpa3oBaTesst C CETEBBHIM HOMEPOM
0001h. ConepxuMoe peructpa o TeMmIepaType TOUYKH HHesl B cTapmeM Oaiite FOh, B
miareM Oaiite 60h cootBercTByet -40,00°C:

HHOCBLIKA: HOMep npeodpazoBaress 01h
UACHTH(HUKATOP KOMAHIbI 03h (nnm 04h)
ajipec perucrpa, crapimmii GanT 00h
ajipec perucTpa, MiIammi 6anT 04h
YHCIIO CYNTHIBAEMBIX PETHCTPOB CT. 00h
YHCIIO CYUTHIBAEMBIX PETHCTPOB MIL. 01h
KOHTpPOJIbHASI CyMMa, MIIaAIIHi OaiT crc_lo
KOHTpPOJIbHASI CYMMa, CTapIIuii OaiT crc_hi

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

3ammchIBaeT coJIep)KUMOE PETUCTpa N0 yKa3aHHOMY ajpecy. B kadecTse mpumepa
naHa 3amuch cereBoro Homepa 0005h (crapmmii Gaiit 00h, mmammmii Gaiit 05h) B
mpeobpaszoBarels ¢ ceteBbIM HOMepoM 0004h o aapecy 1000h:

MNOCBIJIKA: HOMep npeobpa3oBaTes 04h
UACHTH(HUKATOP KOMaHbI 06h
aJIpec perucTpa, crapiuii 6anT 10h
aJIpec perucTpa, Miaamui 6anT 00h

COJIEP’)KUMOE PETHCTpa, CTapIInii OaiT 00h
COJICPXKIMOE peTucTpa, Miraammuii 6aiit ~ 05h

KOHTPOJIbHASI CyMMa, MITQ K OaiiT crc_lo

KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi
OTBET uaeHTUYEH NOCBUIKE:

HOMEp IIpeodpa3oBaTes 04h

UICHTH(UKATOP KOMaHbI 06h

aJIpec perucTpa, crapiuii 6anT 10h

aJIpec perucTpa, Miaa mui 6anT 00h

COJICP’)KUMOE PETHCTpa, CTapIINii OaiT 00h
COJICPXKIMOE peTrucTpa, Miraammuit 6aiit ~ 05h
KOHTPOJIbHASI CyMMa, MITa K OaiiT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi

3anuck perucrpa no mupokoBeuareasuomy ajapecy (06h@00h)

Komanpa npennasHadeHa Ui 3allCH COAEP)KHMMOTO PETHCTpa 10 YKa3aHHOMY
ajgpecy BO BCE IIOAKIIOUEHHBIE IpeoOpa3oBaTell, MCIONb3YsS Ui 3TOTrO
«IIMPOKOBeUIaTeNbHbI» anpec 0. B kauecTBe mprMmepa aaHa 3alych CETEBOrO HOMeEpa
0001h (crapmmit 6aiit 00h, mmamgmuit 6aiit 01h) Bo Bce mpeobOpazoBaTenu Mo aapecy
1000h. [Ins u3MeHEeHus! ceTeBOro HOMepa IpeoOpa3oBaTessl HYXKHO OCTaBUTH B CETH
TOJIBKO 3TOT NpeoOpazoBarellb, yopas Bce OCTalIbHbIC, U 3aIHCaTh HOBBIN CETEBOM ajIpec:

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

COJICP’)KUMOE PETHCTpa, CTapIInii OaiT 00h
COJIEPXKIMOE perucTpa, minammuii 6aiit ~ 0lh

KOHTPOJIbHASI CyMMa, MITaIIINH OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi
OTBET - HE IIPOU3BOAUTCS.
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3anyck npouenyps! aBTokoppexknuu (08h):

Komanma mpenHasHaueHa Uit 3allycka  HpOLEAYpPHl  aBTOKOPPEKINH
(aBTokamnOpoBkn) peodpazosarens JJTP-1 (cum. 11.6). B kauecTBe nprmMepa mpuBOIUTCS
MOCBUIKA ISl 3aITyCKa aBTOKOPPEKINH Iipeodpas3oBarens ¢ ceTeBbIM HoMepoM 04h.

MOCBLJIKA:
HOMEp Ipeodpa3oBaTes 04h
UACHTH(HUKATOP KOMAHIbI 08h
GbyHKIMA, cTapmmii 6aiT 00h
GyHKOWS, MIaammi 6aiT 22h
oTiepaHs, CTapIuil 6anT 00h
oTiepaH I, MMl Oaift 01h
KOHTPOJIbHASI CyMMa, MITaAIINN OaifT crc_lo
KOHTPOJIbHASI CYMMa, CTapIIuii OaiT crc_hi

OTBET maeHTHYEH MOCHLIKE.
Omnepanasr: 01h — aBroxoppeknus, 03h — Bamumaus.

Komanpga uyrenus ognoro perucrpa (19h)

UuraeT coaepKUMOe peErucTpa o ykazaHHOMY ajgpecy. B kauecTBe mpumMepa AaHO
YTEHHE PErucTpa TeMIepaTypsl TOUKH nHes 1o anpecy 0206h u3 mpeobpaszoBaresns
cereBbiM HoMepoM 0001h. Coxeprkumoe peructpa 1o TeMieparype TOUKH pOChl/HHES B
crapmem Oaiite FOh, B mitagmewm 6aiire 60h coorBerctByer -40,00°C:

MNOCBLJIKA: HOMep npeobpa3oBaTes 01h
HUACHTU(PUKATOP KOMaHIBI 19h
aJIpec perucTpa, crapiuii 6anT 02h
aJIpec perucTpa, Miamui 6anT 06h
KOHTPOJIbHASI CyMMa, MITQ MK OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi

OTBET: HOMep npeodpazoBaress 01h
UACHTU(PHUKATOP KOMAHIBI 19h

COJIEP’)KUMOE PETHCTpa, CTapLInii OaiT FOh
COJICPXKIMOE peTucTpa, Miraamuii 6aiit ~ 60h
KOHTPOJIbHASI CyMMa, MITQ MK OaifT crc_lo
KOHTPOJIbHASI CyMMa, CTapIIii OaiiT crc_hi
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Anpeca siueex npeodpazoBarelis

alpec | aapec THI | pa3mep
Hasnauenue IS IS . | Tlpumeuanue
03h, 04h 19h JAHHBIX | OaiiT

CereBoit HOMEp 0701h | 1000h* |integer 2 ot 1 mo 255
3aBoCKOi HOMED 0702h integer 2 hex
OtHocutenbHast 0001h | 0200h |integer 2 x 100
BJIIXXHOCTH IPH pabouem
JaBJICHUH, % 002%h float 4 IEEE-754

0002h | 0202h |integer 2 signed x 100
Temmneparypa, °C

0041h float 4 IEEE-754
V36HITOYHOE TaBIICHNE, 0003h | 0204h |integer 2 signed x MUL
kre/em2 0043h float 4  |IEEE-754
MUL 070Dh | 1018h* [integer 2 1000/ 100
Temnepatypa TOuKH 0004h | 0206h |integer 2 signed x 100
pOcBI/UHEs IpH pabouem
JIaBJICHUH, °C 002Fh float 4 IEEE-754
MaccoBast koHnentpauust | 0005h | 0208h |integer 2 x 100
BJIaru npu pabodem
JIABJICHUH, T/M3 0035h float 4 IEEE-754
OtHocutenbHast 0006h | 020Ah |integer 2 x 100
BIIaXKHOCTh
(mpu 1 atm™. abce.), % 002Bh float 4 IEEE-754
OtHocutenbHast 0007h | 020Ch |integer 2 x 100
BIIaXKHOCTh
(HpI/I 8 aTM. a6c.)’ % 002Dh float 4 IEEE-754
Touka pochi/HHes 0008h | 020Eh |integer 2 signed x 100
(npw I atm. ade.), °C 0031h float 4 |IEEE-754
Touka pochi/uHest 000%h | 0210h |integer 2 signed x 100
(npy 8 arm. ade.), °C 0033h float 4 |IEEE-754
MaccoBast konnentpauust | 000Ah | 0212h |integer 2 x 1000
BJIaru
(HpI/I 1 aT™m. a6c.)’ /M3 0037h float 4 IEEE-754
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alpec | aapec THII azme
Hasnauenue IS IS P . P, [Ipumeuanue

03h, 04h 19h JAHHBIX | OaiiT
Maccosas konuentpauust | 000Bh | 0214h |integer 2 x 1000
BJIaru
(mpwm 8 atm. abe.), T/m° 003%h float 4 IEEE-754
MounsipHasi oIS BIIark
npu pabouem pasnennr, | 003Bh float 4 IEEE-754
ppm
Momsprast AOIH BIATH |3y, float 4 |IEEE-754
(ipu 1 atm. abce.), ppm
Momspriast AOIH BIATH | 3y float 4 |IEEE-754
(ipu 8 atmM. abc.), ppm
DUKCUPOBAaHHOE
SHAUCHNC MSOBITOUHOTO | 130 | 101 |ingeger 2 |x1000
pabouero JaBieHUs rasa,
Kre/cm?
Hanpspkenne nutanus, B|  017h 022Ch |integer 2 x 100

* — MOXKeT OBITB 3ammcad koMaHoi 06h (cM. BbIIE);

** — MokeT ObITH 3amucaH KoMaHjoi 06h (cM. BbIIE), MCHONB3YETCs U pacdeTra
3HAUYEHWH BJIAXKHOCTH, NPHUBEICHHBIX K aOCOMIOTHBIM naBieHusM 1 u 8 arm. abc.
(Tpedyetcs mepe3amyck npeoopa3oBaTes).

Pacuér 3nauennii, CYUNTHIBAEMBIX C IPe0dpa3oBaTE/Is

3HaueHHe TEMIIepaTypbl TOUYKH pOchl/mHes B rpaxycax Llembcusi, cuntannoe u3
peructpa c axpecom 0004h, BEIYUCISIETCS CIEAYIOMMM 00pa3oM:
DP =0,01-(256-crapmmii_6aiiT + muammmuii_6aiir)
OOpartnTe BHMMaHHE, YTO 3HAYCHHE TEMIIEpaTypbl TOYKH POCHI/MHES MOKET
SIBJISITECSL  OTPUILATENIFHBIM, HCIIONIB3yHTEe 3HAKOBOE Npe/AcTaBiIeHHEe uucia (signed
integer).

IIpuMepsl 3HaYeHNIH, CYUTHIBAEMBIX ¢ IPpeo0pa3oBaTeJis

3HaueHne N3MEPeHHON NpeoOpa3zoBaTesieM TeMIepaTypbl TOUKH pockl/muHes B °C,
cuntaHHoe M3 peructpa ¢ aapecom 0004h, 16-OmTHOE mEenoe YUCIO CO 3HAKOM,
BbIpaskeHHOE B coThIX foisix °C. FO60h — -40,00°C.
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NPUJIOKEHMUE 2. Tabsmmua nepeBoaa 00beMHBIX 10JIM BJIATH B TeMIIEPaTypy
TOYKH POCHI/HHEs] PH HOPMAJIbHBIX YCJIOBHSIX.

Tabmuma nepeBosia 00BEMHBIX 107H BiIard (ppmV) B TeMrepaTrypy TOUYKH pOCHI/UHEs
(°C) npu HOpMaJIBHBIX yCIOBUSIX (1aBienue 760 MM pr.cT., Temneparypa 20 °C).

ppm, Temnepatypa ppm, Temnepatypa ppm, Temnepatypa
oOBeMHast TOYKH o0BeMHas TOYKH o0BeMHast TOYKH
i pocsi/unes, °C JIOJIst pocei/unes, °C JI0J1s pocer/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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