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PYKOBOJACTBO IO 9KCIINIYATALIMHU

CBeneHus 11 NOKyIMaTenen
[TpeanpusTHE-U3rOTOBUTEINH TEIUNIOBOJOCUETUNKOB X 12 (B AaJIbHEMIIEM IO TEKCTY
— CUETYMKOB) Hay4yHO-Ipou3BoAcTBeHHOE Npeanpusitue OO0 «3MepuTenbHble TEXHOIO-
TMW» 110 BOIIPOCAM, CBSI3aHHBIM C IPUOOPETEHUEM, YCTAHOBKOH, IKCILTyaTal[ueil, CEpBHC-
HBIM 00CITy’)KHBaHHEM, IOBEPKOW CYETUMKOB IIpEAaraeT oopamarbes:

azapec: VYxpauna, 03055, Kues, yn. Banast Bacunesckoii 5, oduc 5
daxc/Ten.: 0038-(044)-489-15-24, ten.: 0038-(044)-489-15-23
Ten. MHOrokaHaabHBINA: 0038-(044)-501-21-86, 0038-(044)-501-21-91
e-mail: office@measure.com.ua, internet: www.measure.com.ua

Cuetunku X12 npousBoastcsa ¢ 1999 r. BHeceHbl B TOCY/IapCTBEHHBIE PEECTPHI W3-
MepuTenbHbIX cpencts: I'py3un (Ne I'py3.311-06), Kazaxcrana (Ne KZ.02.03.01357-2006/
VY1195-04), Keipreizcrana (Ne KG 417/01.12.971-06), Poccutickor deneparn (Ne 35979-07),
Typxkmenuctana (Ne T296), V36ekucrana (Ne 02.1295), Ykpaunst (Ne Y1195). [Ipuopurer
TEXHUUYECKUX PEIICHUN MOATBEepKIeH naTeHTamMmu Y kpanHbl NeNe 37127, 40767.

CrangapThl 1 TOYHOCTh B 3aBUCHUMOCTH OT Ha3Ha4YeHUs cueTurnka X12:

(pYHKIHOHAJIBLHOE HA3HAYEHHE cTaHAapT KJIacC TOYHOCTH
TETMJIOCUETYMK, CYETIMK X0JI0aa EN 1434 I 2

: 8 Ty " 2,3,B,C
CUYETYMK XOJIOJHOU U (Wiu) ropsiuei SO 4064 B umu C
BOJIbI, MHOTOTApU(DHBIA CUETIYUK TO- EN 1434 1 vm 2
psA4Yeit BOJIbI TY 2 v 3
OJTHO-TIIECTH KaHAJIBHBIA HH(PPOBOU EN 60751 A
TEPMOMETP TY" + 0,03°C wnu + 0,1°C
OJIHO-JIByXKaHAJbHBIH ~ HM3MEPHUTEIb V) + (0,15+0,02- Prax/P) %0

JaBJICHUS wim  + (0,5-Prax/P)%
) TV Y 30019314.001-99 Terosonocueramkn X12

KauectBo: 1SO-9001: 2000 (ceptudurar Ne ODS-062/QS). IMaTeHTHl YKpauHbI
NoNe 37127, 40767. MexnoBepouHblil uHTEpBal — 4 roja. ['apaHTUHHBIN CPOK — 5 JIET.

Bcenoronnoe crangaptHoe ucnonHenue cuetunka: rpynmna C4 mo 'OCT 12997,
TeMrepaTrypa okpy:xaroieit cpenbl — ot MuHyc 30 1o +60°C, onumronanbHO oT MunHyc 40°C.

[IuTaHre — 0T BCTPOEHHO JINTUEBOU OaTapeiKH.

B03M0XHOCTh IOCTaBKM OJTHOBPEMEHHO J10 BOCbMH HE3aBUCHUMBIX U3MEPUTEIBHBIX
pUOOPOB U3 BHIIETIEPEYUCICHHOW HOMEHKIATYPBI B OHOM cueTunke X12.

TennocyeTynKku U CUETYUKH X0JIoAa OPUEHTUPOBAaHbI HA pabOTy B cUCTeMaXxX BOJS-
HOT'O TEeIIoCHAOXKeHus. TennocueTunku UMEIOT CEMb CXEM YCTAHOBKHM M 00E€CIIEYMBAIOT
y4eT TeIJIOBOUM HEPrUu B CUCTEMAX JIF0OOW KOH(PUTYpaIUU.

YHuKanbHasi BO3MOXKHOCTh TakKe€ M IMOKBApPTUPHOIO ydeTa TEIJIOBOM SHEPruu B
MHOT'O3TaXHBIX JOMaX ¢ BEPTUKAIbHON Pa3BOAKON TEMIOBBIX KOMMYHUKALIM O CTOSIKAM.

MHuorotapudHbIii cCUeTUMK ropsiuel BOJIbl 00ecTedyrnBaeT KOMMEPUECKH yUeT 1o Ta-
pu(dHBIM TEeMIIEpaTypHbIM 30HAM B COOTBETCTBHM C JEHUCTBYIOIIMMH MpaBUIAMU; IS
TEMIIEpaTypHOU Tapu(PUKAIUKA CUETUYNK PETU3yeT YEThIpe TapU(PHBIX 30HBI C TPAHUIIAMH
40, 45 1 50°C ¥ TOYHOCTBIO UX 3aJIaHUs B Mpeieiax NOrPENTHOCTH UCTIOJIb30BaHHbBIX J1aT-
YUKOB TEMIIEPATYPhl; U3MEPSIET U UHAUIMPYET: TEMIIEPATyPy BOJbI, CYMMAapHBIH 00BhEM
BOJIbI, 00BEMBI BOJBI B YCTAHOBJICHHBIX TeMIieparypHbiXx 30Hax (MmeHee 40°C, ot 40 no
45°C, ot 45 no 50°C u 6onee 50°C).



[{udpoBbie TEpMOMETPHI U U3MEPHUTETH AABJICHUS MPeIHA3HAUEHBI IJIs1 U3MEPEHUs
napaMeTpOB XMMHUYECKH arpeCCUBHBIX M HEArpPECCUBHBIX KUAKOCTEH W ra30B U MPUMEHE-
HUS B PA3IMYHBIX 00JIACTAX TEXHUKH, TPOMBIIUIEHHOCTH, KOMMYHAJIBbHOTO XO35HUCTBA.

JlaTurku pacxoza, TEMIIEpaTyphl U JABJICHHS BBITOIHEHBI U3 METalIa U 00J1ajatoT
BBICOKOW ITPOYHOCTBIO, CTOMKOCTBIO K KOPPO3UH U U3HOCOYCTOMYMBOCTBIO. MIMeeTcs KOH-
CTPYKLHS TaTYMKOB, BbIJIEpKUBatoas nasieHue 10 500 atm.

Cuerunk X12 peanusyer yabTpa3ByKOBOW BpEMs-UMIIYJbCHBI METOJ M3MEPEHUS
pacxopna. /latunku pacxona, B 3aBUCMMOCTH OT Ha3HAYEHUS U TOYHOCTH, UMEIOT OTJIH-
YaIOLYIOCs KOHCTPYKLHIO, OCHAILEHBI ABYMs WIIH IIECTHIO YIbTPAa3BYKOBBIMU CEHCOPAMMU.
[lecTuceHcopHble AATUYUKU OONAMAIOT MOBBIIMIEHHOW TOYHOCTBIO, METPOJOTUYECKOU U
AKCIUTYaTaI[MOHHON HAaJEKHOCTHIO (FapaHTUPOBAHHO IMPOJOJDKAIOT paboTaTh Aake MpHU
HEHUCHPABHOCTH WJIN 3aCOPEHUN OJHOTO-/IBYX YJIbTPa3BYKOBBIX CEHCOPOB, MAKCUMAJIbHO —
710 4eThIpex), OOmbIMM auana3zoHom pacxoja. Jatauku nuamerpoB DN ot 50 g0 125 mm
kiaccoB 1, C u Bce patuuku Oomibpiux auameTpoB oT 150 mo 1000 MM He3aBHUCHUMO OT
KJ1acca SIBJISIIOTCS IIECTUCEHCOPHBIMU; ISl TaTYMKOB Kiacca B mocTymHbl 00€ KOHCTPYK-
nuu. Tun gatdmka kiuacca 2 auameTpoB oT 50 10 125 MM (ABYXCEHCOPHBIM-1IECTUCEHCOP-
HBII) oNpeesieTCsl MOTPEeOUTENEM MPHU 3aKase.

CueTuynku obecrnieunBarOT Nepeaady TeKyIMX U HaKOIJICHHBIX JIaHHBIX MO Kabelb-
HOH, TenedonHoM, nHppakpacHoi 1 GSM cBsi3u o nporokonam M-bus, Mod-bus 1 M T-bus.

Onuuu: MCIOJHEHUE CUETUYMKA HA TEMIEpaTypy OKpPYKArIIEHd Cpelbl OT MHUHYC
40°C (aHaJOrMYHOE OJHOBPEMEHHOE pacIIMpeHue paboyux TeMIepaTypHBIX IHUaNa30HOB
JaTYMKOB), Aatuyuku pacxomga Ha DN-250 u Gonee ¢ HemocpeacTBEHHON YCTaHOBKOM
yIBTPa3ByKOBBIX CEHCOPOB Ha MOHTAXHBIA TPYOOIPOBO/I; MCIOJIHEHNE AATYUKOB Ha pa-
oouee paienue A0 500 arm. (50 MIIa); ucnosHEeHUE NATYMKOB CO CTENEHBIO 3AIIUTHI
IP68 nnsi KpaTKOBPEMEHHO 3aTalulMBaeMbIX MECT YCTaHOBOK; HHTepdeiic M-bus mo
EN 13757; 3amuTHbIi O0KC JJIS yCTAaHOBKHU CUETUYMKA BHE TTOMEIIEHUI; 0000 B3phIBO3a-
munieHHoe ucnoiaenne cuerynkos Bupa 0EXiallCT6 (mist Poccun m CHIT mapkupoBka
ExiallCT6); koHycHbIe BCTaBKH B PaBHOMPOXOHbIC (JIAHIIBI U KOHYCHBIC (hJIaHIIbI, PEKO-
MEHAYyeMbI€ JIJIs1 OOBEKTOB yUeTa CO CIOKHOM TMIpaBIUKON, 00€CTIeYNBAIOLINE YTy IlICH-
HYIO TUJIPABIMKY JAaTYUKOB pacxoja U MOHTaX Ha TPyOOIpOBObI OOJIBIIET0 HOMUHAb-
HOTO AMaMeTpa NPpU MUHUMAJIbHOW MMOTEPE TaBJICHUS, PE3KOE€ YMEHBIIEHUE U UCKITIOUEHUE
NPSIMBIX YYAaCTKOB B MECTE€ MOHTAXka; 3aMEHA YJIbTPAa3BYKOBBIX aTUUKOB PACX0J]la B KOM-
ieKkTauud X12 MmoAKIoYyaeMbIMU CYETYMKAMH BOJBI APYTUX IMPOU3BOAUTENEH; Kperuie-
Hue Bbrunciurens Ha pedky DIN3S; BeiOop si3bika quanora: pyccKui, YKpauHCKUM, aHT-
JIMUCKUU U IPYTHE.

Hpe,uan/mTHe «I/I3M€pI/ITeHLHLIe TEXHOJIOTHH» OCTaBIIAET 3a c000it MpaBO BHOCUTb U3MCHCHUA B KOHCTPYKLHIO U 10-
KYMCHTALMIO Ha CUCTYUKU B PAMKAX TCXHUYCCKUX YCHOBI/Iﬁ 0e3 npeaABapUTCIIbHOTO YBEAOMIICHUSA.

1. Haznauenue

Cuerunku X12 sBASIOTCS MHOTO(QYHKIMOHATBHBIMU MHOTOKAHAJILHBIMU U3MEPHU-
TEJIBHBIMHU TPUOOpPaMU, COAEPKAIUMHE 10 IMECTH JATYNKOB TeMIEpaTypsl 1S, AByX AaT-
YUKOB JaBlieHus PS, yabTpa3ByKOBbIX 1aTUyMKOB pacxoaa FS (1mectu 1ByXCEHCOPHBIX WU
JIBYX MIECTUCEHCOPHBIX) WIIU IIECTH CYECTIMKOB BOJBI FS ¢ MMIyIbCHBIM BBIXOAOM (JpY-
I'MX IPOU3BOJUTENEH), moakIodaeMbiXx K ogHoMy Beruuciureaio (CALC). B cuerunke
MPUMEHEHO YCIIOBHOE MOMIYJIHHOE pa3/esieHre aIrmapaTHO-TIPOrpaMMHBIX pecypcoB. Mo-
JTyJIA BBITIOJIHSIOT (DYHKIIMU HE3aBUCUMBIX U3MEPUTENBHBIX YCTPONUCTB U3 HOMEHKJIATYPHI:
TEIJIOCUETYUK, CUETUYMK XO0JIOAa, BOAOCUCTIYNK, MHOTOTAPU(HBIN CUSTINK TOPSUIEH BOJIBI,
MHOTOKaHaJIbHBIM HIUPPOBOM TEPMOMETP U U3MEPUTEIND JlaBlieHus. Moaynu umerot 12 uc-
nosHeHni (pucyHok 1.1, tabmuma 1.1). OO6mee KOTMYECTBO MOAYJIEH B CUETYMKE OTI-
penensieTcs cnenudukanyen 3aKa3a U He IpeBbIlaeT BOCbMU. KOHCTPYKIMS OHOTO CUeT-



6

YUKa B OOJIBIIMHCTBE CIIy4YaeB IMO3BOJIAET PEIIUTh OJHOBPEMEHHO BOIIPOCHI YU€Ta U PEry-
JMPOBAHUS TETUIOBOM 3HEPTUHU, XOJOJHOW U ropsiueil Bojbl 00bekTa. CUETUUK HMEET
BCTPOEHHBIM MMUTATOp pacxona MPX12 g TecTupoBaHUS M NEPUOJUYECKON NMOBEPKU
OecrpoJIMBHBIM MeTOI0M (cMOTpH pasaein [loBepka).

CyeTurkH ¢ yIbTPa3ByKOBBIMHM JaTYMKaMH MpeJHA3HAYEHBI I W3MEPEHUs pac-
X0Jla KUJIKOCTEH C OrPAHUYEHHBIM COJIEP)KAaHUEM HEPACTBOPEHHBIX BO3AYILIHBIX (Tra3o-
BbIX) BKJIIOYEHUI M MEXaHMYECKUX Mpumeceil. MexaHnueckne MpuMecH B BUJIE OJUHOY-
HBIX BKJIIOYEHUH JuaMeTpoMm 10 1 MM U 00beMHOM KOHIIEHTpanuen 10 2 % He OKa3bIBaloT
CYILIECTBEHHOI'0 BJIMSIHUSI HA U3MEPEHHE pacxona. PacTBOpeHHbIE IPUMECH, B TOM YHCIIE
ra3oBble, HE OKAa3bIBAIOT CYIIECTBEHHOI'O BJIMSIHUSI Ha TOYHOCTh M3MEPEHHs pacxoja B
cuetunke X12. M3mepsiemMble KUAKOCTH HE TOJKHBI OBITh arpeCCUBHBIMH 110 OTHOLICHUIO
K MIPUMEHSIEMBIM B JJaTYMKaX pacxoia matepuanam: jdaTyHb JICS59 unu OpoH3a (TUIUYHO
s auamerpoB DN-15...40), nepxkaBeromast ctanb 12X18HI9T (tunumuno mns DN-
20...200), a Taxxke ctanu 20X13, 20 (Tunmnuno ansa auamerpoB DN-250 u 6omee), TuTaHo-
BbIE CIUIABBI (COTJIACYETCS MPH 3aKa3e).

JlaTuuk pacxoja CYETUYHMKA peau3yeT yJIbTPa3BYKOBOW MPUHIUIT U3MEPEHUS CKO-
pPOCTH TIOTOKA, BBITMOJIHEH 0€3 MOIBIKHBIX YacTel, 00eCIeUNBAET BHICOKYIO HaJIeKHOCTh B
YCJIOBUSIX 3KCIUTyaTallud ¥ IPEHEOPEKUMO MaJIOE COMPOTUBIIEHUE MTOTOKY. Y IbTPa3BYKO-
BOIl METOJ M3MEpPEHHUs Pacxo/a B COYETAHUH C KOHCTPYKIMEH NaTYMKOB O€3 MOJIOCTeH U
KapMaHOB, TPAJUIIMOHHBIX MECT 3aCOPEHHUS U 3aBO3AYLIMBAHMUS, JellaeT cueTyuk X12 ma-
JIOYYBCTBUTEJBHBIM K Ka4€CTBY H3MEPSIEMOM JKHUIKOCTH. 3arpsi3HEHHE (HaJIu4Hhe pacT-
BOPEHHBIX TPUMECEH ), ONIPECHEHNE, HAIMYKE MAarHETUTA, SJIEKTPOIPOBOJHOCTH KUJIKOCTH
— HE OKAa3bIBA€T BIUSHUSA HA TOYHOCTb U CTAOMIIBHOCTh XapaKTEPUCTHK CUETYUKA. YCTa-
HOBKa (pUJIbTpa BOJBI IpH JaTunkax pacxoqa DN-50 u 6oiiee He TpeOyercs.

[lecTriceHCOpHBIE MATYMKH pacxoja oOecrnedrBaroT OONBIIYI0 HAAEKHOCTh I10
CPaBHEHHUIO C JIBYXCEHCOPHBIMU JAaTYMKaMU, MOCKOJIBKY BBIXOJl U3 CTPOSI YacTH YyJbTpa-
3BYKOBBIX CEHCOPOB B JIaTUHKE (PUKCUPYETCS aBTOMATHYECKH U IMPOILIECC U3MEPEHHS He
ocTaHaBiuBaercs (moapoOHocTu B pasaene 2). [locienqnee 0coOeHHO aKTyalabHO AJIs CIIy-
4yaeB, 1€ PEMOHT U CBSA3aHHAs C HUM JaK€ KPAaTKOBPEMEHHAs BHEIUIAHOBAs OCTAaHOBKA
TpyOOIIPOBOJIOB HEBO3MOKHBI.

CYeTynKy C IMECTUCEHCOPHBIMU JaTYUKAMU pacxofa TakKe 0OECIeunBaIOT HaJIeK-
HYI0 paboTy IpH BO3JIEHCTBUU MOMEX OOJIbIION MHTEHCUBHOCTH (B TOM YHUCIIE 3aCOPEHHO-
CTH U3MEPAEMOI )KUIKOCTH My3bIpbKaMU ra3a U TBEPIbIMU BKIIOUEHHUSMH), CHUKAIOIIUMU
BEPOSTHOCTh PETUCTPALIMU CUTHANA PacXojia B JIBYXCEHCOPHBIX AaTyukax 10 ypoBHs 0,6.
Takum o06pa3oM, cueTurk X12 ¢ MECTUCEHCOPHBIMU TaTYNKaMU 00€CIIEUNBAET HE MMPOCTO
OoJee HaJEKHBIM MpOLIECC U3MEPEHUS, HO MPOJOKAET YCIEUIHO padoTaTh B yCIOBHUSIX,
KOrJla TPaJUuLMOHHBIE JIBYXCEHCOPHBIE JATYUKU PACXOAa OKA3bIBAIOTCS HECOCTOSTENb-
HBIMHU.

MatemaTtnueckass 00pabOTKa YJIbTPa3BYKOBBIX CHUTHAJIOB UM OpPUTHHAJIbHAS KOHCT-
PYKIMS AaT4hKa pacxojia C IIECTbIO CEHCOpaMU OOECIEeYMBAIOT BBICOKYIO TOYHOCTh U
CTaOUIBHOCTh METPOJIOTMUECKHUX XapaKTEPUCTUK MPU MUHUMAIBLHOW AJTUHE MPSIMBIX yda-
CTKOB B MECT€ YCTAaHOBKH JIaTYMKOB. Hanmuuue 1mect akyCTUYECKUX CEHCOPOB B CUETUHKE
X12 a0coy0THO HE YKBUBAJIEHTHO MCIOJIB30BAHUIO TPEX HE3aBHUCHUMBIX JABYXCEHCOPHBIX
YIIBTPA3BYKOBBIX M3MEPUTEIEH U CYIIECTBEHHO MPEBOCXOAUT TaKyI KOHCTPYKIUIO IO
TOYHOCTH M3MEPEHHI B IIEJIOM M B TOM YHUCIJIE B MEPEXOJHON 00JIACTU PACXOI0B MEXKIY
TypOyJICHTHBIM U JIJAMUHAPHBIM pekuMamu. [1opor 4yBCTBUTEIBLHOCTH HIECTUCEHCOPHOTO
JaT4rKa pacxoja mo ckopoctu notoka coctasister 0,3 mm/c. KoncTpykuus gatuuka pac-
X0Jla C IBYMsI YJIbTPa3BYKOBBIMU CEHCOPAMU, UMEIOIIAsICsl B COCTaBe cueTyuka X12, saB-
JIIETCSL ONITUMAIIBHOM TI0 LICHE.



Baxxnoe 3HaueHue 118 JIFOOOro CYETUMKA UMEET CTENEHb aaNTalli JaTYMKa pac-
Xx0J1a (0 KOTOPOii 4acTo 3a0bIBAIOT A0 BO3HUKHOBEHUS MPOOIJIEM MPU SKCIUTyaTallluu) K pe-
QJIbHBIM YCJIOBHUSIM THJIPABIMKH KaK HEIOCPEACTBEHHO B MECTE MOHTAa)Ka, TaK U B LIEJIOM
oObekTa yuera. B cuetunike X12 HazBaHHas mpoOiema pelieHa KoHycHou BctaBkod DN-
DN u3 HeprkaBeroIliel CTaiu B paBHOMPOXOIHOM (haHIle HA BXOJE JaTYMKa pacxoia —
JUTIsl YCTAHOBOK JATYMKOB Ha TPYOONPOBOJBI TOTO K€ HOMUHAIBHOTO JAMAMETPA, WU KO-
HUYECKUMH (DITaHIIaMHM Ha BXOJIE/BBIXOJIC JATUYMKA pacxoja — JJisi YCTAaHOBOK Ha TPyOo-
npoBoabl 00mbiiero nuamerpa. Konmueckue ¢manmsl DN-DN.j, DN-DN.,, DN-DN,s (B
[TpunoxeHnsax) MOMUMO Ha3BaHHOW PEIIAOT 3aJa4d: KOMIIAKTHOM M METPOJIOTMYECKU
00eCIeYeHHOM CTHIKOBKH JIATYUKOB Pacxoja ¢ TpyoorpoBoamu OOIbITHX HOMUHAIBHBIX
JUaMETPOB, MUHUMAJILHOTO THAPABINYECKOTO COMPOTUBIIEHUS, BOBMOKHOCTh UCIIOJIb30-
BaHMSI IATYUKOB PACX0/1a MEHBIIIUX Pa3MEPOB U, COOTBETCTBEHHO, LIEHBI B TPYOOIPOBOAAX
C MaJIOi MPOMYCKHON CITOCOOHOCTHIO.

TennoBogocuerunku (Moaynu uct. 01...10) npegHazHaueHbl IS KOMMEPYECKOTO
ydeTa BOJABI M TEIUIa B BOJO- U TEIJIOCHAOXKAIOMIMX CHUCTEMax J000M KOH(PUTypaluu.
HNmeeTcs Takke BepCHs TEINIOCYETYMKA HA OCHOBE MOyJist uctl. 04 111 KBApTUPHOTO yue-
Ta B MHOTO3TQXKHBIX 3JaHUSAX C BEPTUKAJIBHOM pa3BoAkol TersioBoil sHepruu (IIpuito-
xenus). [locnennee crano BO3MOXKHBIM 0J1aro/iapsi MHOTOKaHAJIbHOM CTPYKTYype cUeTurKa
M €T0 CITOCOOHOCTH M3MEPEHUS MaJIbIX 3HAUYCHUN PA3HOCTU TeMIiepaTyp, HaunHas ot 1 °C.
Cuerunku X12 obecrneunBaroT U3MEPEHHE BCEX HEOOXOAUMBIX mapameTpoB. COOTBETCT-
BYIOT JACHCTBYIOIIMM IPaBUJIaM y4eTa OTIIyCKa W MCIOJIb30BAaHUS TEIUIOBOW SHEPTHH U
BOJbl Ha MPOMBIIUICHHBIX MPEANPUITHSIX, KWIbIX 3JaHUAX, 00BEKTaX KOMMYHAJIBHOIO
X03s1iicTBa U Or0/KeTHOU cepbl. COOTBETCTBYIOT BCEM TPEOOBAHUSM JIJISI HCTIOIB30BAHUS
B 3aKPBITBIX U OTKPBITHIX CUCTEMAX TEIIOCHAOKEHUS.

CueTunK mpeaHa3HA4YEeH AJI HEMpepbIBHOUM pabotsl. [luTanue ocyiiecTBiseTcst ot
BCTpoeHHOM Oatapeu. [IponomkurensHOCTh paboThl cueTurka 0e3 cMeHbl O0aTtapeu 3aBH-
CHUT OT KOJIMYECTBA MOJYJIEH, YCIOBHI U PEKUMOB 3KCIUTyaTallUH-XPaHEHUsI, YaCTOTHI OIl-
poca naTyukoB. J[JId cueTunka ¢ JBYXCEHCOPHBIM JaTYMKOM pacxoJa U OJHUM-TPEMS 1aT-
YUKaMU TEMIEPATYPHI U 1aBIEHUSI CPOK CIY>KOBI OaTaper COCTaBIIsIET A0 ABEHAALIATH JET.
JI1st cyeTurKa ¢ MaKCUMaJIbHBIM KOJIMYECTBOM JAATUUKOB CPEAHUMN CPOK CITY>KObI OaTapeu
— JI0 LIECTH JET. DTH JaHHbIE NMPUBEIEHBI Uil CTAHAAPTHON YacTOTHI ONpPOCa JATYUKOB,
npuBeeHHON B pasnese 2. [Ipu moBbIIeHHOW YacToTe onpoca JAaTYMKOB (OMIHUs) CPOK
CITy0bI OaTaper NpONOPIUOHAIBHO YMEHBIIAETCS.

Berpoennbiit pubopHbiii nHTEpdEic ¢ oO0UM KOJUYECTBOM MOAKIIOYAEMbIX
CYETYMKOB JI0 JIBA/IIIATH O00eCreunBaeT qanbHOCTh CBsi3H 10 2500 M. BerpoeHnsrit nadpa-
KpacHBIM onTHueckuil nHTEpdeiic odecrneurnBaeT 0€CKOHTAKTHBIN CheM HAKOIUICHHOMW WH-
dbopmaruu. Bozmoxna tenedonnast, paauno GSM 1 UHTEPHET CBSA3b CO CUCTIYMKAMH.

CueTuynK HaKaIJUBaeT APXUBHYIO HH(GOPMAIUIO O CPETHEYACOBBIX U CPEIHECYTOU-
HBIX 3HAUEHUAX TEMIIEpaTyp, JaBiIeHUI, 00bemMa (Macchl), pa3HOCTH MOKA3aHUN TETJIOHO-
cuTeNs B MOJAAIONIEM M 00paTHOM TpyOOIpoBOAax, TEIIOBOW sHeprun. O0beM MocyTod-
HOTO apxuBa cocTaBisieT 3 rojga. O0beM MoYacoBOr0 apXHBa COCTaBIsieT mocienHue 90
cytok. Taxxe HakarumBaeTcsi HHQopMalus 00 U3MEHEHUSIX B HACTPOWKE cyUeTdHka (ap-
XUB Koppekuuil — 6osiee 250 3amuceil o KaxaoMy MOJYJIIO C HOBBIMU U MPEAbIIYIIUMU
3HAUYEHHUSIMU U3MEHEHHBIX MapaMeTpoB) U UHPOpPMAIIMS O HEUCIIPABHOCTU CUETUMKA, HeE-
IPAaBWJIBHOM SKCIUTyaTaluu (apXuB aBapUHHBIX cOOBITUI — Oonee 250 3ammceil Mo Kax-
nomy MoAayio). Madopmanus mo kaxaoMy cOOBITHIO/KOPPEKIIMKA CErMEHTUPOBaHa U Or-
panudeHa 16 3anucsamu. Takas opraHuzanusi apXUBOB IMO3BOJIAET JIyUIlE 3alUTUTh HAKO-
IUICHHYI0 MH(OPMAIMIO OT MPEeHAMEPEHHOI0 HIIM €CTECTBEHHOTO «BBITECHEHUs». Dop-
MBI BEJOMOCTEN y4eTa mapaMeTpoB IpUBeAeHbI B [IpritoxxeHusx.



CwveM uHbOpMaIUU Mpou3BoaAUTCs (TIOApOOHEE CMOTPH PUCYHOK 1.2) 1Mo kabeib-
HOMY TpUOOpPHOMY MHTEpdeicy uian 4yepe3 HUHPpaKkpacHbI MHTEep(delrc KOMIBIOTEPOM
(mepcoHaNbHBIN WK HOYTOYK) WK cepBUCHBIM anantepoM X12AC. Jlns crema uHpOp-
MaluMu 1o paauocBszu nocpeactBoM GSM mopema, yepe3 TenedOHHBI MOJEM WM 11O
Ka0eNbHOW CBSI3U MCHOIb3yeTcs: nepexonuuk RS232 (umm nepexogunk USB). PaboTa ¢
uH(ppakpacHbIM UHTEPHENCOM CO CTOPOHBI KOMIBIOTEPA MPOU3BOJAUTCS YEPE3 CHEIUalb-
HBII MepeXOIHUK HHPpaKkpacHoro nopra. Pabora nntepdericoB co CTOPOHBI KOMITBIOTEPA
B omneparronnoi cpeae Windows obecnieunBaetcs mporpammoii MTNetX12M (Tlputo-
xeHus1). KomnbroTep ucnonb3yercs 71 HAaKOIUICHHUS apXUBHOM MH(POpMAIIMU U CO3aHUS
6a3 nanaeix. Agantep X12AC Takxke peanusyeT QYHKIIMA BBIHOCHOTO YAAJICHHOTO UHIU-
KaTopa cueTyrka (rpynibl CYETYUKOB), HAKOIJICHHE apXUBHOM nH(opmaruu ¢ 250 cuet-
YUKOB, MEpEeHOCa HAKOIUJICHHOW MH(pOpMAIMU HAa KOMIIBIOTEP M pacleyaTKH BEAOMOCTEN
OTUYETHBIX TOKYMEHTOB Ha MpUHTEpe, MUHYs KoMibioTep. [Iporpamma MTNetX12M obec-
neyrBaeT TelaedOHHYI0 MOJEMHYIO CBSI3b, MOOWIBHYIO CBsI3b B cTaHjaapre GSM, cBs3b
4yepe3 UHTEPHET U PYHKUUU JUCTIETUYECPU3ALUH.

Tabmuma 1.1
Hen. Hasna4yenue, cocras Koanuecrso IIpumeyanue
MoyJist FS|TS|PS
01 | Bomocuerumk, cueTduk xuiakoctu; 6e3 msmepe- | 1 [ O | O | Temmeparypa  TpyOompoBoxaa
HUS TEMIIEpaTypbl U MacCOBBIX MapaMeTPOB >KH/I- BBOJIUTCSI ONIEPATOPOM
KOCTEH
02 | BomocueTumk, CUETUYHK KHUJKOCTH 111|0
03 [ MuorotapubHbIi C4ETUHK TOPSUCH BOJIBI 111]0
04 | Temmocuerumk manst 3akpbITod cuctembl Terwio- [ 1 | 2 | O | Yuer Temna wnm xonoaa

CHA0KEHMS WM CYETYUK XOJIOIa
05 | Termocueruwk 111 3aKpbITOM cucTeMbl ¢ KoH- | 2 [ 2| O
TPOJBHBIM BOJOCYETUYMKOM Ha OOpaTHOM TPyOO-

POBOJIC

06 | Termocuerunk mis cuctembl ¢ orcyrcTBueM 00- | 1 [ 1 | O | Temneparypa oTCyTCTBYyIOIIIEC-
patHoOTO TpyOOMpOoBOAa, TynmukoBas cuctema ' BC ro TpyOompoBoia mpesamnosiara-

07 | TemmocueT4ymk &Sl OTKPBITOM cucTeMbl Teruio- [ 2 | 2 | O | €TcA HEU3MCHHOW M BBOJUTCS
cHaOxeHHus1 0e3 TpyOOompoBOAa XOJOJHOW BOJIHI, OonepaTopom

I'BC ¢ nupkynsuuen
08 | TerutocueTyuk UIs OTKPHITOM cUcTeMbl ¢ u3me- [ 2 | 3| O
pEHUEM pacxoja B MOAAIOIIEM U OOpaTHOM TpY-
6omnpoBonax, 'BC ¢ mupkynsimeit

09 | TermocueTuwk AJIs OTKPBITOM cucTeMbl ¢ u3mepe- | 2 [ 4 | O
HUEM pacxofa B IMOJAIOLIEM U MOJIMUTOYHOM

TPYOOIIPOBOAAX
10 | TemmocueTuuk i OTKPBITON cuctembl ¢ m3Mme- | 3 | 4 | O | Tombko /Ui AATYUKOB pacxoaa
peHueM pacxojia B MoAaroieM, OOpaTHOM U TOJ- UCIOJHEHUS S
MATOYHOM TPYOOTIIPOBOIAX
11.n | MHOrOKaHAIBHBIN ITMGBPOBOI TEPMOMETP 0 [1-6[ O | N —yucno kaHaiIoOB
12.n | MHOTOKaHAJIBHBIN H3MEPHUTEIh TABICHUS 0 [ O |1-2[ N —uucno xkaHaIOB

Anantep X12AP opueHTUPOBAH HA COBMECTHOE MCIIOJIb30BAHUE CO CUETUUKOM X 12
1 00ecrieunBaeT PEryJMPOBAHUE MO0 HECKOJIBKUM KaHallaM TEIJIOBOM YHEPIUH, JIaBICHUS,
Pa3HOCTU JaBJIEHUM, TEMIEPATYPHI, pacxoda U 00beMa BOJbl (ropsyei U XOJIOJHON) UiTu
Opyrux xkuakocted. 3mepurenbaas naGopManus 11 peryJIMpOBaHUs, B TOM YUCIIE TIPH
HEO0OXOJUMOCTH — 3HAYEHUE TeMIIepaTypbl HAPYKHOTO BO3ayxa, (opMupyeTcst cueTdu-
KoM X12.

Brluncnaurens oprueHTUPOBAH Ha MOAKIIOYEHUE K JaTyukam pacxona FS: mectu-
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CEHCOPHBIM, UCTIOTHEHUE T — 0 NBYX JATYUKOB WIIM JIBYXCEHCOPHBIM, UCIIOTHEHUE S —
JI0 1IECTU JAaTYUKOB.

Mopaymu ucn. 01 — cyeTYUKHU XOJIOJHON WIIU TOpSiYeil BOJbI, CUETUUKHU KUJIKOCTH,
CUYETUMKH JIJIsl TEXHOJOTHYECKUX 3a1ad. Moaynu ucin. 02 — c4eTYUKHU BOJBI (XOJIOJHOUN U
ropsiueil), CYHETUYUKH KUJIKOCTH, CUETUUKHU JJIsI TEXHOJIOTHUYECKUX 3a1a4d. Moaynu uc. 03
— MHOroTapudHbie cueTuyruku ropsyert Bojabl. Moaynu uct. 01-03 moryT Tak:xke usmMepsTh
pacxoipl B 0OpaTHOM HaIlpaBJIEHUH, ONpeAeNseTcs npu 3akaze. Apxus moayns uci. 03
UMeEET YeThIpe 30HBI TEMIEpaTypHOU TapudUKalUM, 4TO MO3BOJISIET MCIIOIB30BATh JaH-
HBI MOJYJIb B KAUECTBE CUETUMKA ropsiueid BoJbl. TemiocueTyuku npeacTaBIeHbl MOAY-
assmu uct. 04...10. Moaynu ucn. 04 MoryT OBITh TaK)Ke MCITOJIB30BaHBI I yueTa X0J10/a,
KBAPTUPHOTO y4ye€Ta B MHOTOATAXHBIX 3[aHUAX C BEPTUKAIBHON C BEPTUKAJIBLHOU Pa3Bo/I-
KO KOMMYHHUKAIUK, a MOAyH uct. 07...09 — B kayecTBe CYETYMKOB ropsiueid BOJbI B CUC-
TeMme ¢ [upkysiuueit. Moaynu ucn. 10 mpegHa3HayeHbI 151 yueTa TEIJI0BOM SHEPTruu Ha
CTOpPOHE UCTOUYHHUKA (KoTenbHas, TOLL).

C y4eTom BBIIIEU3IIOKEHHBIX OCOOCHHOCTEH CUETYMK MOXKET COJIepkKaTh (BBITIOJ-
HATH QYHKIIMHM) 10 BOCBMHU MOAYJeH U3 Tabauilsl 1.1 oqHOBpEMEHHO, a KOJTMYECTBO MOJTY-
Jiell OTPaHUYMBAETCS] KOJUYECTBOM IMOJIKIIOYAEMbIX K BBIUMUCIUTENIO AaT4vKoB. OOIiee
KOJIMYECTBO JIATYMKOB TEMIEPATYyphl U J1aBlieHUs] — He Oosiee mecTu. JlaTuuku AaBieHus B
MOJIyJI€ UCTIOJIHEHHs 12 MOTYT MCTOB30BaThCS JIT KOHTPOJISI U PETUCTPAIUHA a0COITIOT-
HOTO M U30BITOYHOTO JABJIEHUS BO3/yXa (Ta3a), BOAbI WM JPYTUX KUIKOCTEH, ISl pery-
JIMPOBAHUS JABJICHUS WM PA3HOCTH JABJICHUH B CUCTEMaX TEIUIOCHA0KEHUS U IPYTUX 33]1a4.

B cocrtaB temnoBogocueTynka X12, B 3aBUCUMOCTH OT 3aKa3a, BXOJAT (CMOTPH pH-
cyHOK 1.2): Beranciurens — ganee mo tekcty CALC, ynbTpa3ByKOBBIC NTaTYUKH pacxojaa
KUJKOCTU (B TOM YHUCIJIE TEIUIOHOCUTENS U BOJIbI) — Jajnee mo Tekcry FS, qatunku temme-
paTypsl — ajee o TeKCTy 1S, TaT4YuKH JaBJICHUS — Jaiee 1Mo TekeTy PS, a Takke Kak J0-
nojHutenbHble onmuu: aaantep X12AC, X12AP — ganee 1o TeKCTy agantep, NEPEXOTHUK
RS232 (USB) — nanee 1o TekcTy nmepexoHuK, KaOeIbHbIA Pa3BETBUTEIb MIPHUOOPHOTO HH-
Tepdeiica — ganee Mo TEKCTY pa3BETBHUTENb, HHTEphEHCHBIN Kabenb, kommyTaTop FSL
yIIBTPa3BYKOBBIX CEHCOPOB — Jajiee 1Mo TeKcTy KommyTaTtop FSL.

TennoBogocueTunku X12 B3pbIBO3AIIUIIEHHOTO UCIIOJIHEHUS (OMIKS) UMEIOT CJie-

JYIOLE OCOOEHHOCTH.

Brrunciurens CALC Bwemonnen B coorserctBuu ¢ ['OCT P 51330.0-91, TOCT P 51330.10-91
st PO u CHI' (mmm 'OCT 22782.0, I'OCT 22782.5 nns YKpanHbl) IMEET MapKUPOBKY B3PbIBO3AILUTHI
«ExialCT6 X» («0ExiallCT6 X») 1 MOKEeT MPUMEHSTHCS BO B3PBIBOOINACHBIX 30HAX COTJIACHO TiiaBe 7.3
I[1YD (P® u CHI') nnm rimase 4 JIHAOIT 0.00-1.32-01 «IIpaBuna ycTpoicTBa 31EKTPOYCTAHOBOK. DIICKT-
poo0OopyI0oBaHNE CHELHMATIBHBIX YCTAHOBOK» (YKpamHa) M APYIMM JIOKYMEHTaM, PErIaMeHTHPYIOLIUM
IPUMEHEHHE 3JIEKTPOOOOPYAOBaHMS BO B3PBIBOONACHBIX 30HAX. BBIUMCINTENb YKOMIJICKTOBAaH JaT4H-
KaMu Temriepatypsl 1S u npaBnenus PS, ynonerBopsitoummmu nynkra 7.3.72 IIVD (P® u CHI') unu
nyHkTa 4.6.24 JIHAOII 0.00-1.32-01 «IIpaBuia ycTpoiicTBa 3JIeKTPOYCTaHOBOK. DJIEKTPOOOOpyI0BaHNE
CIEIMAJIbHBIX YCTaHOBOK» (YKpanHa).

JaTtunku pacxona ®Kugakoctu FS (B ToM yuciie TEMIOHOCHTENS WK BOJIBI) YIBTPa3BYKOBBIC, MO/
KJIIOYaeMble K BBIYHCIMTEIAM cueTuukoB X12, BeImoiHeHBI B coorBercTBHH ¢ I'OCT P 51330.0-91,
I'OCT P 51330.10-91 gt PO u CHI" (mm 'OCT 22782.0, TOCT 22782.5 nyst YKpauHbl), UMEIOT Map-
kupoBKy B3pbiBo3anuthl «ExiallCT6» («OExiallCT6») n Moryr ycTaHaBIMBaThCsS BO B3PBIBOOIACHBIX
3oHax cornacHo rinase 7.3 IIYD (P® u CHI') unu rnase 4 JIHAOII 0.00-1.32-01 «IIpaBuna yctpoiicTa
AIIEKTPOYCTAHOBOK. DJIEKTPOOOOPYIOBaHUE CIIECHUAIBHBIX YCTAaHOBOK» (YKpawHa) M JIPYrUM IOKyMEH-
TaM, pErIaMEHTUPYIOLIUM IIPUMEHEHUE NIEKTPOOOOPYAOBAHHUS BO B3PhIBOOIIACHBIX 30HAX.

[TonkaroueHue yibTpa3BYKOBBIX CEHCOPOB (COCTaBHOM 4YacTH JaTYMKOB PAacXoAa Ha JUAMETPhI
6osee 125 mm) mpoumsBoautes nocpeactBom kommyratopoB FSL. Kommyratoper FSL ymoBneTBopsitor
nyHktam 7.3.72 I1IYD (P® u CHI') u 4.6.24 JJHAOII 0.00-1.32-01 «IIpaBuia ycTpoiicTBa 3JIeKTpoOycTa-
HOBOK. DIIEKTPOOOOPYIOBAHHE CIIEITUAIBHBIX YCTAHOBOK» (YKpauHa).
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Anantepsl X12AC, nmoakaoyaeMble K BEIYUCIUTEISAM CUeTYMKOB X 12 uepe3 ontuueckuii nHPpa-
KpacHbIi nHTepdeiic wm npubdopHbid nHTEpdeiic, BrimoaHenbl B cootBeTcTBUU ¢ ['OCT P 51330.0-91,
I'OCT P 51330.10-91 g PO u CHI' (mmm ['OCT 22782.0, TOCT 22782.5 nnst YKpauHsl), UMEIOT Map-
kupoBKy B3pbiBo3amuThl «ExiallCT6 X» («OExiallCT6 X») u MOryT mpuMEHSITECS BO B3PBIBOOIACHBIX
30Hax cornacHo rinase 7.3 [IYD (P® u CHI') 4 THAOII 0.00-1.32-01 «IIpaBuna ycTpoiicTBa 31IEKTPOyC-
TAHOBOK. DJIEKTPOOOOPYIOBaHHE CIEHUAIBHBIX YCTAaHOBOK» (YKpauHa) U JPYrUM JIOKYMEHTaM, perja-
MEHTHUPYIOIIUM IPUMEHEHHE 3JIEKTPOOOOPYI0BaHUS BO B3pHIBOOMACHBIX 30HAX. BO B3phIBOOMACHOI 30HE
aganTep obecrieunBaeT cheM nHPopManuu o nHppakpacaomy (IRDA) n nmpubopromy unTepdericam co
cyeTunkoB X12, a Takxke (QyHKIUIO TOAKIIOYESHHOTO K MPpUOOpHOMY MHTEpdeicy BEHIHOCHOTO WHIWKA-
Topa cueTurkoB X12. 3a mpenenaMu 30HBI aJaliTep PeaTu3yeT Te ke PYHKINH, a TAKKE MeYaTh BEJJOMO-
CTeli ydera Ha MpUHTEpe U nepenady nHpopmanuu Ha komnsiotep o IRDA u RS232 unrepdeiicam.

[epexomunkn RS232 (USB) cBsizu ¢ koMnbroTepoM, TeneoHHbIM MojeMoM, GSM moaemom, ce-
ThIO UHTEpHET cueTuynkoB X 12 BeimosHeHb! B cooTBeTcTBUU ¢ [[OCT P 51330.10-91 myist P® u CHI nnm
I'OCT 22782.5 nnst YKpanHbl M TpeAHA3HAYEHBI 11 YCTAHOBKH BHE B3PBIBOOIIACHBIX 30H.

VY uiHeHue U pa3BeTBiieHHE UHTep(ENCHBIX Kabesel CUeTYMKOB MPOU3BOAUTCS C MOMOIIBIO Ka-
OenbHBIX pa3BeTBUTENCH. KaGenbHble pa3BeTBUTENH YIOBIECTBOPSIOT MyHKTY 7.3.72 [TV D nnsg PO u CHI'
wi 4.6.24 JITHAOIT 0.00-1.32-01 «IIpaBuna ycTpoicTBa 3JIEKTPOYCTAHOBOK. DJIEKTPOOOOpYIOBaHUE
CHEeLHUATBHBIX YCTAHOBOK» JUIsl Y KPaHHBI.

[Ipumeuanue: 3HaK «X» B MapKUPOBKE B3PHIBO3AIIUTHI BHIYUCIUTENECH U aJalTePOB CUETUHMKOB
X12 yka3bIBaeT Ha CleUalbHbIE YCIOBUS UX 0€30M1acCHOr0 MPUMEHEHUSs, 3aKJII0YaIOUINecs B CIEAYIOLIEM
(cMOTpH BapuaHThI MPUMEHEHHS Ha pUcyHKe 1.2):

- K BBIYMCIHUTEISM MOTYT HOJKJIIOYATHCS BXOISIIME B KOMIUIEKT ITOCTaBKH JATYMKH TEMIIEpa-
TYpHI U JIaBJICHUs, KaOeIbHbIE Pa3BETBUTENIN U KOMMYTATOPHI yIbTPa3BYKOBBIX ceHCOpoB FSL, ymosie-
TBOPSIOUINE TPeOOBAaHUAM MyHKTOB 4.6.24 ITYD DCY, 7.3.72 I1YD,

- 3aMeHa JUTHEBBIX OaTapel BbIUMCIHUTENEH U aJanTepoB IOJIKHA MPOU3BOAUTHCA BHE B3PHIBO-
OTIACHBIX 30H,

- B MH(OPMAIMOHHYIO CETh MOTYT BKJIFOYAThCSI OJTHOBPEMEHHO He OoJjiee 20 BEIYHCIUTENEH,

- BO B3pBIBOOIACHOHN 30HE aJanTEphl MOTYT MOJKIIOUATHCS K BBIYUCIUTEISIM Yepe3 ONTHUECKUI
UH(paKpacHbI HHTEP(DENC UK IPH OTKIIOUEHHOM IEPEX0IHUKE — Yepe3 MPUOOpPHBI nHTepdeiic,

- aJanTepbl, pacHoJ0KEHHbIE BHE B3PHIBOONACHON 30HBI, MOTYT MOJKIIOYATHCS K BBIYMCIHTE-
JSIM BO B3pBIBOONACHOW 30HE uepe3 MpUOOpHBIM HHTepdelc MpHU YCIOBUM OTKIIOYEHMS ajanTepa OT
KOMITbIOTEpa (MPUHTEPA),TIOIKIIOUCHHE aIallTePOB K MEPCOHATBHOMY KOMIBIOTEPY (MIPUHTEPY) MTOTHKHO
MIPOU3BOJUTHCS BHE B3PHIBOOMACHBIX 30H MPH OTKIIOYEHHOM IpHOOpHOM MHTEepdeiice OT yCTpOUCTB U
Kabeneil Bo B3pbIBOONIACHOI 30HE.



KOMILIEKTALIMSA U YCTAHOBKA MOJAVJIENA

B3aMMHOC pacIiOIONKCHHUC JaTYHKOB B IIpEC/iax Kax/10ro Tp}’GOHPOBO,I(a
OIpeACIACTCA KOHKPETHBIMHA OTPACIICBBIMH TPECOOBAHUAMHU

Monyasb 01: cdeTunK BOABI, CYETYHUK KHIKOCTH

— CALC
JV—> FS18 \\TS 1
Tpy6onposoa KNOKOCTH

Mopyab 02: cyeTyHK BOJIbI, CHCTUHK KHIKOCTH
Monyab 03: MHOTOTAapU(HEII CYeTUNK TOpSUYEH
BOJBI

CALC

¢T81

Jv—> 1T Fs18 ©

Tpybonposog

Monyas 04: Tennoc4eTyuK JUIA 3aKpBITOM CHCTe-

MBI TEIIJIOCHA0KEHH, CYETUMK X0J101a

¢T81

Jv—=> T Fs19 ©

Mopatownn Tpybonpoeog

9TS2
JV<_1 Q

ObpaTHbI Tpybonposog

CALC

Moayab 05: TemoCHYeTYHK JUISA 3aKPBITOH CHCTE-
MBI TCIIOCHAOKEHHUS ¢ KOHTPOJBHBIM BOJIOCHET-
YHKOM Ha 00paTHOM TpyOOTIpOBOIE

CALC

JV—= 1T Fs19

Mogatowmin Tpybonposog
¢T82 |

JdV< 1 Fs26

ObpaTHbI Tpybonposog

Moy 06: TEIOCYETUHK JUIA CHCTEMEI 6e3 00-
parHoro TpybomnpoBoia

*Ts1

Jv—> 1 FS1 \\TSXT

Mogatowmn Tpybonposos xono,u,HOH
BOAbI

CALC

Monyab 07: TeruiocueTyuK AJjis OTKPBITOH cHCTe-
MBI 6€3 TpyOOrpoBo/1a X0N0/THOTO BO10CHAOKEHUS

CALC
lTS‘I
Jdv—> 1 Fs19
Mopatowwmin Tpybonposog
lTS2 |
Jv=1 535 Vyex |

ObpaTtHbiv TpyDONpoBog XgJ'IOHHOH

Moayab 08: TertocueTunK I OTKPBITOW CHCTE-
MBI C H3MEPEHHEM Pacxo/ia B MOAAMOIIEM U 00par-
HOM TPYOOIIpOBOIax

CALC

JV—=> T Fs18 ©

Mopatowmn Tpybonposog
lTsz [

JdVv< T Fs26 ©

OBpaTHLI Tpybonposog,
@TSX

dv—> 1 N

Tpybonpoeoa xon. BogocHabxeHus

Monayib 09: TerrocueTuuK I OTKPBITONH CHCTE-
MBI C M3MEPEHHMEM pacxoja B IrojarouieMm Tpyoo-
MPOBOJIE U TPYOOMPOBO/IE MOATTUTKA

*T81 I—CALC
JdV—=> T Fs18 ©

Mopatowmii TpybonpoBog,
9TS2
Jv<_1 N

ObpaTtHeIn TpyGonposoa
otsn [
dv—= T Fsne \

Tpy6onpoBoa NoanuTku

@TSX

dv—> | N

Tpybonpoeoa xon. BogocHabxeHwus

Moayap 10: TeruiocHeTuHK U OTKPBITOH CHUCTE-
MBI C H3MEPEHHEM PACcXoia B TpeX TpybonpoBogax

$T31 I—CALC
JV—> FS18

Mopatowmin Tpybonposoa

#Tsz [
JdVv< VT Fs268

ObpaTHbIW Tpybonpoeog

otsn [ |
JvV—> VT Fsne ©

TpyBonpoeoa NoanuTKW

@TSX
dv—>_1 Q

Tpybonpoeoga xon. BogocHabxeHua

fTSH 'CALC
2

TS/2

Moayas 11.n:
MHOTOKaHaJIbHBIN
U(pPOBOIH TEPMOMETP

Monyas 12.n: "cALC
| PS/1
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2. Texauueckue TaHHbIe
C‘{CT‘II/IK, B 3dBUCUMOCTH OT BapHaHTa UCIIOJTHCHH, 06€CH€‘II/IBa€T HN3MCPCHUC BCJIN-

YHH corjiacHo Tadmuiie 2.1. Pacxos u TerioBast MOIITHOCTh — UHAUIIUPYEMbIC BETHUHHBI.
Tabmuma 2.1

BapuaHT ucnoJiHeHHsI MOYJIsl BBIYUCIUTEIS
HN3mepsiemble BomocueTunkn TennocueTunkn
napamMeTpsl U CYETYHKHU
KUIKOCTH 3aKpLITa${ CUCTEMA OTKpLITaH CHUCTEMA
TEIUIOCHAOXKECHUS TETUIOCHA0KEeHUS
0110203 |04|05|06 |07 (08| 09| 10
[Tomaronuit Tpyoorposon | — | + [ + | + | + | + | + | + | + | +
Temneparypa (°C) O6parseii Tpybonpoog, | — [ — [ - | + | + | - | + | + | + | +
Tpy6ompoox nogmutknt | — | — | — [ = [ = | = | = | = | + | +
Tpybonpoogxom.Bogel | — [ — [ - | = | = | = | = | + | + | +
Pacxox (M4, /1) | Homarommii tpy6omposon | +7 [ + [ + [ + | + | + [ + [ + | + | +
OGbeM (M°) O6parnsiii Tpydomposoy, | — | — | — | — [+ 7] — [+ 7 [+ ] - | +
Macca (1) TpyOonpoBoa MOANUTKH | — - - - - - - - +
Tennoast momHocTh (MBT-T'Ka1/4) -l -1-1++ |+ |+ + | + | +
Tennosast sneprus (I'Jx-1"kaim)
Bpewmst paboThl, 4 + |+ |+ ]+ [+ ]+ ]+ ]+ ]+ [+

[Ipumedanue: «+» — U3MEpEHUE MPOU3BOJIUTCS, «—» — U3MEPEHHE HE MPOU3BOIUTCS, Wy —
TOJILKO 00BEM, TOTBKO OOBEMHBIN pacxo, «*)5 — TOIBKO pacxo.

JonyctuMmoe u30bITOUHOE paboyee JaBiieHrne NaTYuKoB PmaX BeiOMpaeTcs u3 psaa
1,6; 2,5;4;10; 20; 32; 50 MIIa.

Bepxuss (s (G,) u HWKHAA Omin (G, G,) TpaHuIbl pabovnx TUarma3oHOB H3MEPEHHUSI
pacxojia, rpaHullbl G IEPEXOaHOro pacxona moayneu uci. 01...03 (BOAOCUETUUKHU U CUET-
YUKU KUJIKOCTH) U Mojtysiei uctt. 04...10 (TerstocueTdynku) npuBeaeHsl B Tadmmile 2.2. Kon-
CTPYKLHMS JaTYUKa pacxojia MO3BOJSET HEOTPAaHUYECHHYIO 10 BPEMEHU paboTy Ha MAaKCH-
MaJbHO JomycTuMoM pacxoge Os (G,), (qp=2-q42, e Op — 3HaYCHHE HOMUHAIBLHOIO pac-
xona). Jlatuuku pacxona aomyckaroT 20% OpeBbIlIEHHE MAKCUMAIBLHO JOIMYCTUMOTO pac-
xoza 0e3 MmoTepu JMHEHHOCTH XapaKTepUCTHKH mpeoOpa3oBanusi. [lopor d4yBcTBUTEIHHO-
CTH II0 Pacxoy OrpaHM4YeH NporpaMMHO Ha ypoBHe 20% 3HaY€HUs HU>KHEN TpaHULIbI pa-
Oouero auamnazoHa pacxoja (. MakcuMmanbHOE 3HaY€HHUE TEIIOBOM MOUIHOCTU Ps cooT-
BETCTBYET MaKCUMAaJIbHBIM PAacX0Jly BOABI U PA3HOCTHU TEMIEpaTyp B TpyOonpoBoaax. Mu-
HUMAaJIbHOE 3HAUYEHUE TEIIOBOM MOIIHOCTU P COOTBETCTBYET MUHUMAJIBHBIM PACXO]y BOJIbI
U pasHoctu temneparyp. LludppoBoe oOo3HaueHHE HaTyMKa pacxoja COOTBETCTBYET IUa-
MeTpy HomuHaIbHOMY DN (ycioBHOMY). /lonmonHuTeNnbHas MapKUpOBKa JaT4MKa pacxoja
CHUMBOJIOM S 0003Ha4YaeT JABYXCEHCOPHOE HMCIIONHEHUE, | - mecTuceHcopHoe. Bee matunku
HOMUHAJIBHOTO uaMeTpa oT 15 1o 40 MM SBISIIOTCS IBYXCEHCOPHBIMU, JOTIOJHUTEIbHAS
MapkupoBka oTcyTcTByeT. [lpumep: FS80T — wecmucencopnuiti oamuux pacxoda ¢ Ho-
MUHATILHBIM OUAMEMPOM (VCI08HBIM NPOX00oM) 80 mm.

Tabmuma 2.2
THII Pacxon, TemioBasi MOIIIHOCTB, Knacc Tounoctu FS
FS Mg MBrT (I'kain/9)
Qi(min) | Qt Yo Os Pi Ps HopMa TY |EN1434
FS-15-0,6 |0,0240 — 0,60 1,20 | 0,000100 0,2 | xmacc 3 + -
FS-15-0,6 |0,0120 — 0,60 1,20 | 0,000050 0,2 | xmacc 2 - +
FS-15-0,6 |0,0125 — 0,63 1,25 | 0,000050 0,2 | xmacc 2 + -
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FS-15-0,6 | 0,0120]0,048 | 0,60 1,20 | 0,000050 0,2 | kiacc B + -
FS-15-0,6 | 0,0060]0,009 | 0,60 1,20 | 0,000025 0,2 | kmacc C + -
FS-15-1,0 | 0,0400 — 1 2 | 0,000140 0,3 | knacc 3 + —
FS-15-1,0 | 0,0200 — 1 2 | 0,000070 0,3 [ xsacc 2 + +
FS-15-1,0 | 0,0200 | 0,080 1 2 | 0,000070 0,3 | kiacc B + -
FS-15-1,0 | 0,0100 |0,015 1 2 | 0,000035 0,3 | kmacc C + -
FS-15-1,5 | 0,0600 — 15 3 [ 0,000240 0,5 [ xiacc 3 + -
FS-15-1,5 | 0,0300 — 15 3 | 0,000120 0,5 | knacc 2 — +
FS-15-1,5 | 0,0320 — 1,6 3,2 | 0,000120 0,5 | knacc 2 + —
FS-15-1,5 | 0,03000,120 15 3 [ 0,000240 0,5 | xkiacc B + —
FS-15-1,5 | 0,0150 0,023 15 3 [ 0,000120 0,5 | kmacc C + —
FS-20S 0,350 — 3,5 /[ 0,00060 1,2 | knacc 3 + -
FS-32S 0,40 — 10 20| 0,00140 3 | xmacc 3 + —
FS-32S,T 0,20 — 10 20| 0,00070 3 | xmacc 2 + +
FS-50S 1,00 - 25 50 0,0036 8 | kmacc 3 + —
FS-50S,T 0,50 - 25 50 0,0018 8 | kmacc 2 + +
FS-50T 0,20 - 25 50 0,0007 8 | kmacc 2 + —
FS-50S,T 0,75 (5,000 25 50 0,0025 8 | kimacc B + —
FS-50T 0,150,375 25 50 0,0005 8 | kimacc C + —
FS-50T 0,25 - 25 50 0,0009 8 [ kmacc 1 — +
FS-65S 1,60 - 40 80 0,0054 12 | kmacc 3 + —
FS-65S,T 0,80 - 40 80 0,0027 12 | knacc 2 + +
FS-65T 0,32 - 40 80 0,0010 12 | knacc 2 + —
FS-65S,T 1,20] 8,0 40 80 0,0048 12 | knacc B + —
FS-65T 024 06 40 80 0,0010 12 | kmacec C + —
FS-65T 0,40 - 40 80 0,0014 12 | knmacc 1 — +
FS-80S 2,40 - 60 120 0,0096 20 | xmacc 3 + —
FS-80S,T 1,20 - 60 120 0,0048 20 | xnacc 2 — +
FS-80S,T 1,25 - 63 125 0,0048 20 | xnacc 2 + —
FS-80T 0,50 - 63 125 0,0019 20 | xnacc 2 + —
FS-80S,T 1,80( 12,0 60 120 0,0072 20 | xnacc B + —
FS-80T 036] 09 60 120 0,0012 20 | xknacc C + —
FS-80T 0,60 - 60 120 0,0024 20 | xkmacc 1 — +
FS-100S 4,00 - 100 200 0,0144 32 | knacc 3 + —
FS-100S,T 2,00 - 100 200 0,0072 32 | knacc 2 + +
FS-100T 0,80 - 100 200 0,0029 32 | knacc 2 + —
FS-100S,T 3,00 20,0 100 200 0,0108 32 | xnacc B + —
FS-100T 060| 15 100 200 0,0022 32 | kmacc C + -
FS-100T 1,00 - 100 200 0,0036 32 | kmacc 1 — +
FS-125S 6,00 - 150 300 0,0200 57 | knacc 3 + —
FS-1255T 3,00 - 150 300 0,0100 57 | knacc 2 — +
FS-1255T 3,20 - 160 320 0,0100 57 | knacc 2 + —
FS-125T 1,28 - 160 320 0,0040 57 | knacc 2 + —
FS-125S5T | 4,50 30,00 150 300 0,0150 57 | xnacc B + —
FS-125T 0,90 2,25 150 300 0,0036 57 | xknacc C + —
FS-125T 1,50 - 150 300 0,0050 57 | kmacc 1 — +
FS-150T 5,00 - 250 500 0,0150 81 | xmacc 2 + +
FS-150T 2,00 - 250 500 0,0060 81 | xmacc 2 + —
FS-150S,T 7,50 | 50,0 250 500 0,0250 81 | xacc B + —
FS-150T 150 3,75 250 500 0,0050 81 | xkmacc C + —
FS-150T 2,50 - 250 500 0,0075 81 | kmacc 1 — +
FS-200T 8,00 - 400 800 0,0280 140 | xnacc 2 + +
FS-200T 3,20 - 400 800 0,0110 140 | xnacc 2 + —
FS-200S,T | 12,00 | 80,0 400 800 0,0480 140 | xnacc B + —
FS-200T 240 6,0 400 800 0,0096 140 | xnacc C + —
FS-200T 4,00 - 400 800 0,0140 140 | xmacc 1 — +
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FS-250T 12,0 — 600 1200 0,0460 220 | xmacc 2 - +
FS-250T 12,5 — 625 1250 0,0460 220 | xmacc 2 + -
FS-250T 5,0 — 625 1250 0,0180 220 | xmacc 2 + -
FS-250S,T | 18,00 {120,0 600 1200 0,0720 220 | xnacc B + —
FS-250T 360] 90 600 1200 0,0120 220 | xnacc C + —
FS-250T 6,0 — 600 1200 0,0220 220 | xnacc 1 — +
FS-300T 20,0 — | 1000 2000 0,0720 320 | xkmacc 2 + +
FS-300T 8,0 — | 1000 2000 0,0290 320 | xkmacc 2 + -
FS-300S,T 30,0 {200,0 | 1000 2000 0,1000 320 | xmacc B + -
FS-300T 6,0| 15,0| 1000 2000 0,0240 320 | xnacc C + —
FS-300T 10,0 — | 1000 2000 0,0360 320 | xnacc 1 — +
FS-400T 30,0 — | 1500 3000 0,1000 570 | xnacc 2 — +
FS-400T 32,0 —| 1600 3200 0,1000 570 | xkmacc 2 + -
FS-400T 12,8 —| 1600 3200 0,0400 570 | xkmacc 2 + -
FS-400S,T 45,0 [300,5| 1500 3000 0,1800 570 | xmacc B + -
FS-400T 90 225 1500 3000 0,0360 570 | xnacc C + —
FS-400T 15,0 — | 1500 3000 0,0500 570 | xmacc 1 — +
FS-500T 50,0 — | 2500 5000 0,1500 900 | xnacc 2 + +
FS-500T 20,0 — | 2500 5000 0,0600 900 | xmacc 2 + -
FS-500S,T 75,0 [500,5 [ 2500 5000 0,2500 900 | xmacc B + —
FS-500T 150] 37,5| 2500 5000 0,0500 900 | xkmacc C + -
FS-500T 25,0 — | 2500 5000 0,0750 900 | ximacc 1 — +
FS-600T 80,0 — | 4000 8000 0,2800 1200 | xnacc 2 + +
FS-600T 32,0 — | 4000 8000 0,1100 1200 | xnacc 2 + —
FS-600S,T | 120,0 {800,0 | 4000 8000 0,4600 1200 | xnacc B + -
FS-600T 24,0 ( 60,0 | 4000 8000 0,0920 1200 | xmacc C + —
FS-600T 40,0 — | 4000 8000 0,1400 1200 | xnacce 1 - +
FS-800T 120,0 — | 6000 | 12000 0,4000 2300 | knacc 2 — +
FS-800T 125,0 -] 6250 12500 0,4000 2300 | knacc 2 + —
FS-800T 48,0 -] 6250 | 12500 0,1600 2300 | kiacc 2 + —
FS-800S,T | 180,0( 1200 | 6000 12000 0,7200 2300 | kiacc B + -
FS-800T 36,0 90,0| 6000 12000 0,1200 2300 | kmacc C + —
FS-800T 60,0 —| 6000 { 12000 0,2000 2300 | kmacc 1 - +
FS-1000T | 200,0 — | 10000 [ 20000 0,7200 3600 | kiacc 2 + +
FS-1000T 80,0 — | 10000 [ 20000 0,2900 3600 | kiacc 2 + —
FS-1000S,T) 300,0 [ 2000 | 10000 | 20000 1,0000 3600 | kiacc B + —
FS-1000T 60,0 [{150,0 | 10000 [ 20000 0,2400 3600 | kmacc C + -
FS-1000T | 100,0 — | 10000 { 20000 0,3600 3600 | kmacc 1 - +
[Ipumeuanus: 1. 3HaK «+» 03Ha4YaeT COOTBETCTBUE HOPMAM JTOKYMEHTA.

2. I[I/IaHaBOH TEMJIOBOH MOIIIHOCTH TCIIJIOCYECTUYUKOB C IMOAKIHOYa€MbIMHU CUHECTYUKAMHU BOAbBI COOT-
BCTCTBYCT AMaIlla30HY TCIJIOCYCTYMKOB KJjIacCa 2.

JlaTumku pacxona u3 auanaszona FS-15...125 npencraBnstor co0oil eTMHYI0 KOHCT-
PYKIHUIO JUIsl MOHTaXa B pa3pbiB TPyOOIPOBOAA CO BCTPOCHHBIMU YJIBTpaBByKOBBIMI/I CEH-
COpaMH W CHUTHAJbHBIM KabeneM ¢ pazbeMoM. KOHCTpyKIus maTdu-
KOB pacxoja Oosbimx pasmepoB (FS-150 u Gonee) mpencrabiieHa
pa3eIbHBIMU KOMIIOHEHTAMHU: KOpIryc FS, mecTh KopmycupoBaHHBIX
yJIBTPa3BYKOBBIX ceHCOpoB (FSL) ¢ curHaibHBIMU KaOeIsIMH U KOM-
myTtatop FSL, ycranaBimmBaemMbie BO BpeMsi MOHTa)KA JaTYHKA.

VYcraHoBKa JaTYMKOB pacxofa Ha MOHTQKHBIA TPyOONpPOBO:
FS-15...25 — cronamu 1 MmypTamMu U3 KOMIUIEKTA IMOCTaBKU MOCPEI-
CTBOM pe3b00BbIX coeauHenuii, FS-20...200 — paBHONPOXOIHBIMU
YHU(UIIUPOBAHHBIMA (DJTAHIIAMH WIIH OMIIHOHAIEHO — IPSIMBIMH y4a-
ctkamu J1iuHbl 5 DN, 10 DN g1 MOHTa)ka cBapKou MM MOCPEICT-
BOM Pa3bE€MHBIX COEJIMHEHUN Ha TPYOOIPOBOIbI TOrO XK€ HOMHHaJIbHOrO nuamerpa DN,
YTO U JIaTYUK pacxoja, WIK ONIHUOHAIBLHO — KOHYCHBIMU (MI€PEXO/IHbIMHU) (hJlaHIIaMU Ha
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Ooonpme auameTpsl TpyOomnpoBoaoB yctaHoBKM: DN-DN.;, DN-DN.,, DN-DN.s, rne
MOJICTPOYHBIE MUHJIEKCHI 0003HAYAIOT CJEAYIOLIME MO BO3PACTAHUIO 3HAYEHUS] HOMUHAb-
HOTO nuamMeTrpa TpyOomnpoBoaa (pasaensl «KomruiekT moctaBku», «Ilopsanok ycraHOBKM»
u Ilpunoxenus). KonycHsie ¢aHipl o0ecrneunBalOT KOMIAKTHYIO CTBIKOBKY JaT4HMKa C
TpyOornpoBoaamu O0nbIMX auameTpoB. Mcrnonb3oBanue konycHoi BctaBku DN-DN Ha
BXOJIe faTunka U KoHycHbIX (uianiieB DN-DN. pe3ko ymporaer TpeGoBaHUs K MECTY YC-
TAHOBKHU JaTUMKa pacxoja U peKOMEHAYETCSl K MCIOJB30BAaHUIO B y3/1aX y4YeTa CO CIIOXK-
HOM ruapaBiukoi. CUeTUNKU XKUJIKOCTH Kiacca 0,5 KOMIUIEKTYIOTCS (pJIaHLIEBBIMH TIpsi-
MbiMu yaacTkamu JuiHB 10 DN 1 5 DN nis MoHTa)ka Ha BXOJIe U BBIXOJIE TaTYUKA pac-
X0Jla B MECTE€ YCTAaHOBKH, 3TH MPSIMbIE YYACTKH UMEIOT HEOOXOAUMYIO MapKUPOBKY U SB-
JISIFOTCSI COCTAaBHOM YacCThIO JATYHUKOB.

[IlecTrceHCOpHBbIE NAaTYUKHU Pacxoja rapaHTUPOBAHHO COXPAHSIOT pabOTOCIOCO0-
HOCTb MPU HEUCIPABHOCTU WIIU 3aCOPEHHH OT OJHOTO JI0 JABYX YJbTPa3BYKOBBIX CEHCO-
pPOB, @ MaKCUMaJIbHO — JI0 YeTbIpeX CeHCOpoB. CUETYMK MPOU3BOJIUT JUATHOCTUKY CO-
CTOSIHMSI TaTYMKOB C BBIJAUEH COOTBETCTBYIOUIMX COOOIICHUI HA WHIUKATOP U B apXUB.
Ha Bpemsi yactTuuHOM motepu pabOTOCHOCOOHOCTH IIECTUCEHCOPHBIM JaTYMK pacxoia
o0ecreynBaeT XapakKTEPUCTUKH IBYXCEHCOPHBIX JaTYUKOB KJIaCCOB 2 BMECTO Kiacca 1 u 2
unu B BMecto kinacca C (tadnuna 2.3). Bo BpeMs yacTuaHOM moTepu paboToCnocoOHOCTH
HaKaIllJIMBa€Mble B CUETUYMKE JaHHbIC: 00BEM, Macca, TeIIOBask SHEPTUs — MOMEUIAI0TCs
TaK)K€ B OTAEJIbHBIE PETUCTPBI, COAEPKUMOE KOTOPBIX BBIBOAUTCS HA MHAMKATOP MOMeE-
YEeHHOE CHUMBOJIOM «a», CTPOKH YaCOBBIX U CYTOYHBIX B @PXUBHBIX JTaHHBIX UMEIOT aHAJIO-
TMYHYI0 MAPKUPOBKY.

PaGounii TemnepaTypHbIil [uana3oH U3MEPEHHs pacxoda He3aMep3aroluX KUIKO-
crerr oT MuHyc 30 10 + 170 °C, onmonansHo ot MuHyc 40°C, a 1151 TEMJIOHOCUTENS U BO-
ne1 ot 0 mo + 170 °C.

[ToakaroyaeMble K BRIUUCIUTENIO CUETUUKH BOJBI IPYTUX MPOU3BOAUTENCH JTOTK-
HBI OBITH BHECEHBI B ['ocpeecTp m3MepuTeNnbHbIX CpencTB, uMeTh kiacc B unu C no 1SO
4064. HeoO0x0oAMMOCTh TIOCTABKH, TUIl U HOMEHKJIATypa MOAKII0YAEMbIX CYUETYMKOB OIpe-
JeNnAroTCs pu 3akasze. [lapameTpbl BBIXOHOTO UMITYJIBCHOTO CUTHAJIa CYETYUKOB: THUI —
«CYXOi» KOHTaKT WJIM OTKPBITHIA CTOK (KOJUIEKTOpP), YacToTa 10 S5 I'l, JIMTENbHOCTD HE
menee 40 MC, IeHa exuHHIBI UMIyIbca B mpenenax 0,001...10 m°. JIpyrue xapakrepn-
CTUKH: YCTOMYUBOCTH K BO3JEHCTBUIO MEXAaHUYECKUX U KIMMATHYECKUX (HAKTOpPOB, Tpe-
OOBaHHUA B3KCIUTyaTallMHd, O€30MacHOCTH M MOHTa)ka, MapKUPOBKAa U YMAaKOBKA, CPOKH
CIyx0bl M HapaOOTKM Ha OTKa3, MpaBWJIa MPUEMKH U METOJbl UCHBITAaHUH, YCIOBUS
TPAHCTIIOPTUPOBAHUS U XPAaHEHUS, TaApAHTUIMHBIE 0053aTeIbCTBA — ONPEACNIAIOTCS HOpMa-
TUBHO-IKCILTyaTallAOHHOM IOKYMEHTAllUe! Ha MOJKI0YaEMbIe CHETUUKHU.

OTHOCHUTENbHAS] TOTPEIIHOCTh MPe0Opa30BaHUs BHIXOJHOTO UMITYJIbCHOTO CUTHANa
MOJKIIOYAEMBIX CYETYMKOB BOJBI U ONpPEEICHUSI HAKOIJIEHHBIX BEJIMYUH COCTABIISIET HE
oonee = 0,01%. Kilacc TOYHOCTHM M HOPMBI NOTPENIHOCTH M3MEpEHHs cueTyuka X12 B
KOMILJIEKTE C MPUCOEAMHEHHBIMU CUETYMKAMHU BOJbI, HE MpEeBbILIAIOIMMUMH kiacca 0,5
(HOpMBI JOMYCTUMOM OTHOCUTEIBHOM MorpemHoctd He MeHee * 0,5%), cOOTBETCTBYIOT
KJIACCY TOYHOCTH M HOPMaM MOTPELIHOCTH KaXKI0T0 U3 MPUCOETUHEHHBIX CYETYUKOB, CO-
oTBeTCTBEHHO. [lonpoOHee ykazaHo B Tadiuue 2.3.

Bpewms otkiuka Tos natumkoB pacxoja He npebimaeT 5 mc. Lukn onpoca natuu-
KOB pacxoja: B pabodyem pexuMe cueTuyrka — 15 ¢, B pekuMe NpOMBHBIX MCTIBITAHUN —
0,125 c. [{uki onpoca BKJIIOYAET 2 U3MEPEHUS pacxoja JJis KaKI0M mapbl CEHCOPOB.

Onpoc MOJAKIIOYEHHBIX CUETYMKOB BOJBI ACHHXPOHHBIN, OMpPEAENsSeTCs 4acTOTOU
BBIXOJTHBIX UMITYJIECOB CYETUUKOB.
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[Torepss maBnenus Ha natumke pacxoga DN-50 u Oonee mpu MakcMMalbHOM pac-
xone (s He npeBbimaet 3,5 klla g qatuukoB ucnoignenus Su 10 kIla g1 qaTYuKoB uMc-
nonHeHust T. TunoBast 3aBucumMocTh notepu aamieHus AP (klla) omuceiBaercst Bbipa-
KEHUEM

AP =33. q/qs JUTSI TaTYUKOB PACX0/1a UCIL S,
AP =9 2 q/qs JUISL JaTYMKOB pacxoja uct. T,

AP=12 q/qs JUTSL TaTYUKOB PACX0/1a UCIL.S ¢ KOHYCHBIMU (hJIaHIIaMU,
AP =18 -(0/gs)® I ZATIMKOB pacxoaa ucil. T ¢ KOHYCHBIME (hIaHIAM.

[Ipenenbl OTHOCUTEIBHOM MOTPEIIHOCTH BOCIIPOU3BEEHUS PACX0I0B BCTPOCHHBIM
umutaTopom pacxoza + 0,03 %.

Jatuuk paBienust PS sBnsiercs TemiepaTypHO-KOMIIEHCUPOBAHHBIM TEPBUYHBIM
npeobpaszoBarenemM abcomoTHOTO (0003HadeHne PSA) i u30bIToYHOrO AaBieHus (060-
3Hauenre PSG) ¢ mecTunpoBogHOM cXeMON MOAKIIOYEHUS.

Pa6ounii quanazon wamepenus nasieHus — (0,06...1,5)-Pyax, rae Pmax — 0,11; 0,35;
0,7; 1,4; 2; 4; 8; 16; 32 MIla — HoMHHaNBHOE 3HAUYCHHUE AWara3zoHa. J[nana3zoH pabounx
TemIiiepatyp JaTdyukoB oT MuHyc 30 no +60°C, onunonansHo ot munyc 40°C. Jlns natuu-
KOB J1aBiieHUs ¢ Py 0,7 Mlla u MeHee HUKHUM mipezen padodero Juana3oHa u3MepeHus
yctaHoBJieH paBHbIM 0,065 MIIa. [Ipenensr nonmyckaeMoil OTHOCUTEIIBHOM MOTPEUIHOCTH
U3MEpEeHHUs 15l AaTYUKOB ucnoyiHennit Su U npuBenens! B Tadnuie 2.3. Bepxuuii npeaen
JIOTYCTUMOTO JIaBJIeHUs Ha BXoje Aatuuka — 1,5-Pmax. Ludposoe o6o3HaueHne naramka
COOTBETCTBYET 3HAUEHUIO BEpXHEro npejena nuanazona, Mlla. Ilpumep: PSA-0,7U.

Bpewms otknuka Tgs 1aTunkoB JaBiieHus: He peBbimaeT 2 Mc. Lluki onpoca natyu-
KOB JIaBJICHUA: B paboueM pexxume cueturnka — 60 ¢, B pexxumMe nosepku — 1 c.

JlaTuvky TeMmIepaTypbl MMEKOT cTaTHdeckyro xapakrepuctuky PT1000 ¢ HOMM-
HajabHBIM 3HaueHueM Wigo, paBHbIM 1,3850 unu 1,3910. /Ilnanazon usMepeHus: Temiiepa-
Typsl 0 oT Mmunyc 30 no + 170 °C, onuunonansao ot Mmunyc 40°C. McnonHeHus: 1aTYMKOB
temnepaTtypol: S, P u A (Al, A2) — c 4eTBIpEeXNPOBOJHON CXEeMOU mojakItoueHus, E — ¢
JIBYXIPOBOIHON CXEMOU MOAKIIOUEHU. MUHNUMAaNbHAs TIIyOWHA TMOTPYXEHUS TaTYUKOB
temriepatypbl TS paBHa 20 mMm. Bpems otkiiuka Tos JaTYMKOB TEMIIEpAaTypbl B BOJIE HE
npesbiaet 5 ¢. [lokazarens TemnoBoil nHepuuu naryukoB temmepatypsl o 'OCT 6651
(moctostHHast BpeMeHu 1o ypoHio 0,37) nuamazoHoB aaBiaeHus Pmax 1,6; 2,5; 4 MlIla He
JIOJDKEH MPEBBIIIATE 5 ¢, a B KOMIUIEKTE ¢ 3alUTHON THib30i — 10 ¢; s 60mbimmnx Pmax
HE J0JKEH mpeBblarh 10 ¢, a B KOMIUIEKTE ¢ 3aluTHOM Trib3oit — 20 c¢. [ukn ompoca
JTATYMKOB TEMIEPATYPhl M JABICHUS: B pabodeM pexxume cueTanka — 60 ¢, B pexxume mo-
Bepku — 1 c. [Ipenensl nomyckaeMoi MOrpeiHOCTy PU U3MEPEHUH TeMIIEPaTyphl MpUBe-
NeHbl B Ta0auie 2.3.

Pabounii ananazoH M3MEHEHUs Pa3HOCTU Temreparyp AO TermIoHOCHUTEeNs MpU W3-
Mepenun TernoTel oT 3 1o 150 °C, a ayg gaTuMkoB TeMmepaTrypbl UCTIOMHEHUH S Al —
ot 1 °C. PaborocnocoOHOCTh oOecrieunBaeTcs npu pazHoctu temieparyp ot 0 go 170 °C.
PabGoune nuama3zoHbl Temmepatypbl U W30BITOYHOTO JABJICHUS TEIJIOHOCUTENS (MOIYIH
ucin. 04-10) B Beruuciurene (CALC) cocraBisior, cooTBeTCTBeHHO, 0T 0 10 + 170 °C 1 oT
0 mo 2,5 MlIla.

MakcumanbHas JyiHa Ka0enel OT BRIUUCIUTENS 10 1aTYMKOB He npeBbimaet 10 m,
a ISl TaTYMKOB TemnepaTypsl ucnonnenuii S, Al u A2 — 10 100 m.

KoHcTpykiusa gaT4MKOB pacxoja U TeMIepaTyphl ¢ 3JIeMEHTaMU MOHTaxka obecrie-
YuBaeT MaKCUMabHOE N30bITOuHOE pabodee maienne 1,6 MIla (PN-16) u 2,5 MIla (PN-
25). Bo3moykHa mocTtaBKa 1aTYMKOB Ha padouee nasinenue 4, 10, 20, 30 u 50 MI]a.

[Ipenensl qomycKaeMbIX OTHOCUTEIBHBIX MOTPEIIHOCTEN MPU U3MEPEHUN PA3HOCTH
TEeMIIepaTyp TEIUIOHOCUTEIS, pacX0/10B, 00bEMa U MAaCChl TETUIOHOCUTENS (BOBI), BHIYHC-
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JIECHUU TETUIOBOM MOIIHOCTH W SHEPTUH, U3MEPEHUH TEIUIOBOW MOIIHOCTU U TEIIOBOU
AHEpruu npuseaeHsl B Tabmune 2.3. [Ipu oTcyTcTBUM pacxona >KUJIKOCTH (BOJbI, TEILIO-
HOCHUTEJIS) HE MMPOUCXOIUT CaMOTIPOU3BOJIBHOTO M3MEHEHHS 3HAYE€HUW HAKOIUICHHBIX Be-
auuuH. [{poOHbIE 10/ HAKOMJIEHHOW TEIJIOBOM 3HEPrUU, Macchl, 00beMa BBIBOJSTCS Ha
WHIUKATOP B HETaTUBHOM Tpaduaeckom dopmare.

MakcumasbHble 3HAYCHUS M3MEPEHHBIX 1 HAKOIUICHHBIX CYETUNKOM BETUHH, HE
MeHee: 06beMa KHIKOCTH — 99 999 999 M>, maccr! xumkocTd — 99 999 999 T, KomHyecTBa
Ter1oTel — 99 999 999 I'JIx (I'kain).

W3mepennsie mapameTpsl (Tabnwuia 2.1) otobpakaroTcs Ha uHANKaTope. Jlomonau-
TEJIbHO MHAMIMPYIOTCS HOMEpA BBIYMCIUTENS, JATUUKOB U PE3yJIbTaThl aBTOMATHYECKOM
JTMAarHOCTHKW HEHWCHpaBHOCTEH. Vcnonb3yercs ciiemyroriee KOJIUIECTBO Pa3psiioB MHIH-
Karopa JJisi 0OTOOpa)XeHUs: TeMIIepaTypbl — 5, NaBiieHus — 6, pacxoja — 5, o0bemMa U Macchl
— 12, TenyioBo# MOIIHOCTH — 7, TEIIOBOI 3HEpruu — 9, BpemeHu padbotsl — 9. Llena eau-
HUILBI MJIQJIIETO pa3psja MHIUWKaTOopa paBHA ais: Temneparypsl — O, 01 °C, naBneHus —
0,00001...0,0001 MIlIa, O6’beMHOFO (maccoBoro) pacxoga — 0,001...0,1 m>/a (T/q) obbeMa
(Maccm) 0,0001...0,1 M (1), TemoBoii MomHoCTH — O, 00001 .0,01 MBT (I'kan/q), Ten-
noBoit suepruu — 0,1 I'JIx (I'kan), Bpemenn paboTsi — 1 c.

N3mepsiemoe cymmapHoe BpeMsi paboThl cueTunka He MeHee 12 ner. CyeTuuk ocy-
MIECTBISIET MHANKAIIUIO TEKYIIETO BPEMEHH | IaThI.

Tabmuma 2.3
IIpenesnl a0COIOTHON NOTPEIIHOCTH H3MepPeHUs IIpumeyanue
TeMIeparypa +0,1°C JATYUKU TEMOEPATyphl UCI. S
+0,03°C mput>0
£01°C pu t <0 JTaTYHKH TeMIEpaTyphl uci. P
+(0,15+0,002- | t| ) °C, rne t — | narunxu Temneparypsi ucr. Al, A2, E
3HAYCHUE TEMIIEPATYPhI
ITJS;I;%%T;YP ie(glr?g 007+ AB+0.03)°C, JaTYUKH TeMIeparypsl uct. Swmm Al
+ (0,005- A6+0,09) °C,
AOyin= 3°C JATYUKH TeMIepaTypsl uctl. E nmm A2
IIpene/bl OTHOCHTEILHOM MOTPEIIHOCTH U3MEPEeHUs
pPa3HOCTH + (0,067+3/A0) %, AOmin=1°C | naTuuku Temneparypbl uer. Swuau Al
TeMIeparyp + (0,5+9/A0) %, AOmin=3°C | naruuku Temmeparypsl uci. E wim A2
JaBJICHUE + (0,15+0,02:-Pmax/P) % MATYNKU JABJIEHUS UCIIOJNHEHUS S
+ (0,5-Pmax/P) % ATYUKA JaBjieHus ucnonaenus U
00BeEM xnace 0,54 + 0,5 % ATYUKH pflCXOI[a kiacca 0,5; i ipyrux
M Macca YKHIKOCTEH, KPOME BOJIBI — TOJIBKO TI0 00BEMY
AKUAKOCTH | yepace 10 | + (1+0,01°0,/q) % JIaTYrKHU pacxoja kinacca 1 mo EN 1434
(TerioHocH-
TeNb, BOA) | wace 2 L= (2+0,02:q,/q) % JaTuuKH pacxofa knacca 2 mo EN 1434
+2% JATYMKU pacxoja kiaacca 2 mo TY
kinacc 3: [£3% JTATYMKHU pacxoja kiacca 3 mo TY
xnace B: | 12 (3) % HpH G < 0 < G JIaT4uKU pacxonaa kinacca C, moakitoyaec-
o MBIe cueTyrnku Boabl KitaccoB B m C 1o
ximace C: | T3 Yo IpH Omin < ¢ < G 1SO 4064
BpeMsI + 0,0035 %
BBIYHCIICHHUE + (0,5+A0,in/AB) % OJHOIIOTOYHBIE TEINIOCUETUNKHI
TEIIa + (0,2+1/A0) % JIBYX U TPEXIMOTOYHBIC TEIUIOCUCTUUKU
BBIYMCIICHHE
Teria u
HU3MEpEHUE + (1+4-AOnin/AB) % TerrocueTdynky o EN1434
mapsl
TEMIIEpaTyp
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TEII0Bas JaTYMKA pacxoja kiacca 1; [ ogHOmoTou-
SHEPIHs kmace 1: [ +(2+0,01-gy/q+12/A0) % JTaTYHKU TEMIIEpaTypsl | HbIE HCIOJI-
uctn. E wim A2 HEHUS  TeIl-
+ (3+0,02:qy/q+12/A0) % JTATYMKU pacxoja Kiacca 2; | JJOCYETYHMKOB:
KJjacc 2: JTATYUKH TEeMIIepaTyphl | MOTYJIH
+ (3+12/A6) % ucn. E nim A2 04...06;
JATYMKHU pacxoja kiacca 3; | KJIacChl TOY-
t (4+4/A0) %, npu ABmin=1°C IATYNKUA Temreparypsl | HOCTH:
tace 3- uer. Suam Al 1, 2 — no
' JaTYMKH pacxoja Kiacca 3; EN 1434,
+ (4+12/A0) %, iprt AByin=3°C | maTuuku Temneparypsl | 2> 3, B, C —
ucn. E niam A2 no TY
wace B: | £ (4+4/A6) % nipu ¢y < < 0 CUETYMKU BOJBI Kiacca B
+ (6+4/A0) % npy Qmin << | wm C; maT4uku Temrepa-
kiace C: ABmin=1°C Typsl ucir. Swuan Al
knace B: | £ (4+12/A0) % npu < (< (Qs | cyeTurKH BOJBI Kiiacca B
+ (6+12/A0) % tiput Qmin < < ; | wau C; 1aTUuKu TemIiepa-
Kace C: AOpin=3°C Typsl uct. E nmn A2
JaTYMKA pacxoja kiacca 1; | 1ByX u Tpex-
knace 1: | +(2+0,02-0,/q+4/A0) % JaTYHKH TEMIIEPATYPhI MMOTOYHBIE
uer. Suan Al HCTIOJIHCHUS
TCIUIOCUCTYH-
+ (4+0,04-g,/q+4/A6) % JATYMKH pacxoja Kiacca 2; | KOB: MOIyTu
Kjacc 2: TATYNKN TEMITEPaTyPhI 07...10;
+ (4+4/A8) % ucn. Summ Al KJIacChl TOY-
HocTh 1o TY

CueTunk obecrnieurnBaeT TpeOyemble MapaMeTPhl U XapaKTepUCTUKU depe3 20 MHUH.

MIOCJI€ €r0 YCTAHOBKHU M 3aIOJIHEHUS JaTYMKa PACX0/1a KUJIKOCThIO (TEIIOHOCUTENIEM, BO-
noif). C4eTuynK CoXpaHseT HAKOIUIEHHYI0 HH(POPMAIMIO B YHEPrOHE3aBUCUMON MMaMATH B
TeYeHue He MeHee 12 JieT BHe 3aBUCUMOCTHU OT HaJlM4us MUTaHus. B cueTunke peann3oBaH
pPEKUM SKOHOMHH SHEPTHH OaTapeu npu MHANKauu. MHIUKATOp BKIIOYAETCS TOCIe Ha-
KaTusl Ha JIIOOYI0 M3 KHOMOK M BbIKIIIOUaercs yepe3 30 ¢ mocie MociaeAHero HaxaTHsl.
Kaxnpie 70 acoB paboThl ¢ MHAMKATOPOM (CBEUCHHsSI MHAMKATOPA) YMEHBIIAIOT CPOK
cIy>kObI OaTapeu puMepHo Ha 1 roj.

CyeTuuK SBIsIETCS SIEKTPOOE30MacHBIM YCTPOHCTBOM. OCc000 B3pBIBO3AIIUIIIEHHOE
UcrnojiHeHue cueTurka umeeT MapkupoBky OEXiallCT6 mo I'OCT 22782.0 (ExialICT6 mo
['OCT P 51330.10).

Cpennsis HapaOOTKa Ha OTKA3 U MOJHBIA CPOK CITY>KObI HE MeHee 12 Jier.

CueTynK COXpaHsIeT CBOM XapaKTEPUCTUKH B MpEJeIax HOPM IIPU TEMITEpaType OK-
pyxatoiero Bo3ayxa oT Mmunyc 30 go +60 °C, onuuonansHo oT Munyc 40°C, atmocdep-
HOM JaBneHuu ot 66 no 106,7 klla, Bnaxxunoctu 10 95 % u HanpspkeHUH OaTaper MUTaHUS
ot 2,9 no 3,7 B. [lo ycinoBusiMm mpuMeHEHHsS COOTBETCTBYET KijaccaM B (BHyTpeHHMe-
BHelHUE ycTaHOBKHU) U C (mpombinuienHoe npuMeneHue) EN 1434, Crenens nbuieBiaro-
3alIUThI CYETYMKA (TOJIBKO MPHU MOJAKIIOUEHHBIX pazbeMax) — |P65. UmeeTcs ncnonHenue
JATYMKOB CO CTeNeHbIo 3amuThl |P68 (3atomnenue Bonoit: Temmneparypa — a0 80 °C, rimy-
OuHa morpykenus — 10 1 M, BpeMs — 710 3 ).

Macca Boruncnutens He npesbiimaer 0,5 kr. ['abapuTHbie pa3mMepbl He MPEBHIIIAIOT
125x107x35 MM.
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3. KoMmiekT noctaBku

Puc 1.1 coaepxxut HeoOXoauMyt0 HHGOPMAIIUIO O CXEME BKIIIOUEHHUsI, KOHPUTypa-
UM 1 OCOOCHHOCTSX CUETYMKA B 3aBUCMMOCTH OT BapuaHTa MCIOJIHEHHS Moayieil. Me-
CTO YCTaHOBKHM JATYMKOB TEMIEPATYpPhl (0 WIM MOCIE JAaTYMKa PacXo/ia OTHOCUTEIHHO
MOTOKA) MOXET OBITh MPEAMETOM YTOYHEHUS Y MOCTABIIMKA U3MEPSIEMBIX CUETUUKOM pe-
CYpCOB.

[IpenensHble MaccorabapuTHbIE XapaKTEPUCTUKU JATUNKOB MPHUBEACHBI B Ta0JIHLIE
3.1. Ilpu BbIOOpE THMA aTYUKA pacxoja MPeArnoYTUTENbHO PYKOBOICTBOBATHCS BEJIMYU-
HAaMA HOPMHPOBAHHOW MPOMYCKHOW CIIOCOOHOCTHIO JaTdyhka Mo pacxoay (Qs), MakcH-
MaJbHBIM BO3MOXHBIM PacxoJ0M Ha OOBEKTE ydeTa U TOJbKO 3aTe€M — HOMHHAJIbHBIM
JUaMETPOM TpyOOImpoBOJa YCTAaHOBKU. Pa3Meppl MOHTa)KHBIX 4YacTeil NaTUMKOB MpPUBE-
nensl B [Ipunoxxenuu. [Ipu BeIOOpe TUIIA COENMHUTENBHON apMaTyphl JaTYMKOB pacxoaa
peKoMeHayeTCsl MPUMEHITh KoHycHYI0 BcTaBky DN-DN B yHubuIupoanusiii BXoaHOH
(drnaHen npu MOHTa)Ke AaT4UKa Ha TPyOOIIPOBO OAHOMMEHHOTO HOMUHAIBHOTO IUAMETPa
wi konycHble (maniel DN-DN, mpu ycTaHOBKe AaTurka Ha TPyOONpOBOA OOJIBIIETO
HOMUHAJIBHOTO Auametpa. [Ipu 3ToM cHUkaroTcs TpeOOBaHUS K JJIMHAM MPSMBIX y4acT-
KOB (cMOTpH Tabnuiy 7.1) 1 Ha 00BEKTaX CO CIOKHOM TUAPABIUKON MOBBIIIAETCS YCTOMN-
YUBOCTh K U3MEHEHUSIM.

CueTunku *KuUAKOCTH Kiacca 0,5 KOMIUIEKTYIOTCA (hJIaHIIEBBIMU TPSIMBIMU y4acT-
kamu JuHbl 10 DN 1 5 DN a1 MoHTa)ka HermocpeICTBEHHO Ha BXOJI€ M BBIXOJI€ TaTUUKA
pacxoia B MECTE YCTAaHOBKH, 3TH MPSMbIE YyYaCTKH UMEIOT HEOOXOJUMYIO MapKUPOBKY U
SBJIAIOTCS COCTaBHOM 4YacThbiO NAaT4yMKOB. KOMIUIEKT Takke CONEpKUT OTBETHBIE PaBHO-
POXOJIHBIE (PIIAHIIBI 151 YCTAHOBKM Ha MOHTAXXHBIA TPYOOIIPOBOI M JIEMEHTHI Kpemnexa.

KommuiekT nocraBku npeacrapieH B Ta0nauue 3.2 U COAEPKUT HEOOXOIUMbIE 3Jie-
MEHTBI JJISl TOCJIEeAYIONIer0 MOHTaXKa. Berunuciurens nocrasmisiercs B cOOpe ¢ KpOHIITEH-
HOM JUIsl KpeIJIeHUsl U 3a3emiisitoiuM npoBoaoM. Ha pucynke 3.1 uzoOpaxeHn s npu-
Mepa KOMIUIEKT CYETYHKa ¢ MoayseM ucnoinenus 04 u marunkom pacxoma FS20...125.

Jonyctumoe u30bITouHOoe paboyee naBieHue BpiOMpaeTcs Pmax us psna 1,6; 2,5; 4;
10; 20; 32; 50 MIIa. Homunan paboyero AaBieHuUs NP 3aKa3e OMPEENsIeT SKCILTyaTalu-
OHHBIE MMAapaMETPhl TATYUKOB U COOTBETCTBYIOLIEH apMaTyphbl: MOHTaXKHBIX (piiaHIIeB, 3a-
IIMUTHBIX THJIB3, OOOBIIIEK, TPOKIAI0K U Kpenexa. [Ipu oTCyTCTBUM JaHHBIX O BEIMYUHE
JOMYCTUMOIr0 paboyero NaBlieHUs] B 3aKa3e, €ro 3HAYEeHUE NMPUHUMAETCS PaBHbIM 2,5
MIlIa.

Jatuuku pacxoja ¢ ¢haaHIEBBIM MOHTaX0M U3 psga FS-20...125 moryT KoMIuiek-
TOBaThCSI MOHTAXHBIMH IITUJIbKAMU-TOMKpAaTaMH, OOJETYAIOIIMMH MOHTaX-IE€MOHTAXK
JATYMKOB. DTU MINUIBKYA UMEIOT MPOJICHHYIO pe3b0y.

Ha pucynke 3.2 nzo6paxeH KOMIUIEKT Aatuuka pacxoga FS-150...1000. OtBetHbIe
npuBapHbie (BJIAHLBI ¢ MPOKIAIKAMU, KPETEeKHBIMA OOJNTAMU U TallKaMH MOCTaBIISIOTCA
TOJILKO ISl (hJIAHIIEBBIX MCIIOJIHEHUN KOpITyca JaTyMKa pacxoja. YIJIbTPa3ByKOBBIE CEH-
copsl FSL (6 mT.) mocTaBisaroTcsa B cOOpe ¢ YINIOTHUTEIBHBIMU (PTOPOIIIIACTOBBIMH KOJIb-
aMHU U C TEXHOJOTHYECKUM KOMIUIEKTOM YCTaHOBKH-ChEMa B MOHTAKHYIO BTYJKY. Tex-
HOJIOTMYECKUU KOMILIEKT COACP>KUT YCTAHOBOYHBIN KOMIUIEKT JJIs1 KaK10T0 ceHcopa FSL:
CTAJIbHYIO MIai0y, MPUKUMHYIO TallKy U 3alUTHYIO MPOKJIAAKY, a TaKKe OOLINl sl BCeX
CEHCOPOB KOMILIEKT JeMOHTaxa: 0oaT M6x45 (2 mr.), BuHT M3 (2 1T.), 3aIIUTHYIO
IUTAHKY M OTOPHBIM OpYyCOK, a TakKe OMIMOHAIBHO — 3arjiylIKd CEHCOPOB, MpeaHa3Ha-
YEeHHBIE JIJIS1 3aMEILIEHUs] Bp€MEHHO JIEMOHTUPOBAHHBIX CEHCOPOB.

Hatuuku Temneparypbl Tuna 1 SG UMer0T 0e3riiib30BO€ UCIIONHEHNE C YIIIOTHSIO-
M mrynepom. Jatunku tuna TS KOMIUIEKTYIOTCS 3al[UTHOM TMIIB30H.
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Tabmma 3.1
DN JaTuyuk pacxoaa FS JlaTyuk Temnepatypsnl TS
MM Tun ["aGapuTsi, Macca, Tum Huametp u Macca,
MM He Ooyiee, Kr JUIMHA, MM | He Oosee, Kr
20 FS-20S 38x51 0,35
TSG-2 1

32 | FS32ST 50x63 07 5625 210:35 0,05
50 FS-50 68x92 1,3 TS50 6x63
65 FS-65 182x104 18
80 FS-80 &98x122 25
100 FS-100 J125x150 55 7580 26x90 0.07
125 FS-125 3150x180 8,5
150 FS-150 @272x370 22 TS120 &116x180 0,12
200 FS-200 328x442 32
250 FS-250 @405x526 55 75160 916x220 0,15
300 FS-300 1460x585 69 TS-200 J16x260 0,18
400 FS-400 @580x720 100 TS-250 @16x310 0,24
500 FS-500 J715x885 158
600 FS-600 1840x1115 210 75320 916x380 0,47
800 FS-800 21025x1220 325 TS-440 @116x500 051
1000 FS-1000 (J1255x1500 480 TS-530 @116x600 ’

JaTunk gaBiaenus PS | PSA, PSG | J26x73 | 0,35

[Mpumeuanue: Bec garunkoB FS-150...1000 npuBeneH ¢ yCTaHOBIEHHBIMU YIILTPa3BYKOBBIME CEHCOPAMHU.

Tabmnura 3.2

HaumeHnoBaHue Kou. Ilpumevyanne
Borunciaurens X12 xomrmiiekryercs kaOensiMu IaTYMKOB 2,5 1 mmr.
iy S uim 10 M
JaTtuuk pacxoma FS-15...125 ¢ npoxmankamu, kpenexom |0...6 mT.
(croHBI/MY(TBI WM MIMHUIBKW/OONTHI, TaWku, ¢umanisl), FS-
150...1000: kommytarop FSL, ynbrpasBykoBoii cencop FSL ¢ Homenkarypa
kabeneM 1M — 2 mnm 6 mr, Kopmyc Aarduka pacxona FS u B COOTBETCTBHH C 3aKa30M
AJIEMEHTHl MOHTaka — B COOTBETCTBUU C 3aKa30M, KOMIUIEKTa-
1115l BODOTHUKOBBIMH OTBETHBIMU (hIaHIIAMU
HoakawyaeMblii CYETYHK BOAbI: THII, HCIOJHEHHE, KoM- [0...6 mT.
IJICKTHOCTh — B COOTBETCTBUU C 3aKa30M

JlaTyuk Temnepatypsl TS ¢ 3aIMTHON THib30i, npoknaakoi |0...6 mr.
1 BTYJKOH (000bImIKO#). MakcumanbsHas anuHa kadens — 100 m
JaTuuk nasjaenust PS co mrynepom, aByms npokiaakamu u |0...2 mrT.
BTYNKOH (00OBIIIKOM)
PykoBoacTBO 110 3KCcIuryatanuu, @opmyJasip 1 5K3.
Anantep X12A (C wimu P) ¢ nporpammabsiM obecrieuenuem Ha CD wu
HYJIb-MOJEMHBIM Ka0eleM MOAKIIOUEHNs KOMITbIoTepa

DJieMeHThI NpUOOpPHOro nHTepdeiica: Kadbeab, pa3BETBUTEb, TIEPEXOI- TocraBka

Huk RS232 B xommektre ¢ CD u Hynb-MOJAEMHBIM KabeneM MOAKITIYe- IO OTACIBEHOMY 3aKa3y
HUS KommbioTepa, nepexoaauk USB B kommiekte ¢ CD u xabenem mo-
KITFOUEHUS] KOMIIBIOTEpa

IIpsiMble y9acTKH TaTYNKOB pacxoa

Kabens npubopHoro maTEpdEiica NCIOIB3YETCS Il MHTETPUPOBAHUS CYCTUUKOB B
U3MEPUTEINIbHYIO CETh U CYMTHIBAaHUS HAKOIJIEHHON MH(OpMaIMY MO/ yIIpaBiIeHUEM ajiar-
tepa X12AC unmn kommbrotepa (Moaema). Kondurypauus cetu onpenensercs 3aKa3uu-
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koM. Ha pucynke 3.3 n300pa>keHbl 1Ba THIUYHBIX CIIOCO0a MOCTPOCHHUS CETH.
70
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Pucynok 3.1
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6
7
8




23

Kommyrarop FSL

© % @

4

TETPa3BYKOBEIE
cencopsl FSL

Pucynoxk 3.2

-

Sl
2

iX12 4

SRS

i X12 =

Ee—8E Be—88-

(eficunri kabenms Hatepdelicusiii kabennb

PaseeTeuTenb

Hrrepdeiicaniii kabes

‘ﬂmeﬁcm m%é

4

PasgetBuTens

)
Y
-I x npuGopHOMy HHTepdeiicy |
‘ nepexoprnka RS232 mm |

BEE
P X12 e beicr KaGe 5 W%:.ﬁcmﬁ:%ﬁ mmf
%z:”ﬁ'emf g:% @

Pucynok 3.3

anamrepa X12A / \

cmj | —
K 6J]0‘IH0MY
kabemo mar-
YHKa pacxoaa

)

k 9-Ti KOKT. pasbemy COM-nopra
KOMIIBIOTEPA, meq}oﬂﬂom Moniema




24

[TpuGopusiit nHTEpdElic B 00IEM cllydae COAEPKUT KaOenu, pa3BeTBUTENH, aJar-
tep X12AC unu nepexoguuk RS232 (USB). CymmapHas aivHa Bcex kabeneit 10 mepe-
XOJIHHUKa/anantepa orpanndeHa 2500 M. YBenuyeHue yucia MOAKIIOYAEMbIX CUETUYHKOB
MIPOM3BOIUTCSL TIOCPEACTBOM pa3BeTBUTENEH. [Ipoknaaka cranmnoHapHoi MHTepdecHOH
ceTu He TpedyeT 0053aTeTbHOTO MPUMEHEHUST pa3BeTBUTENCH. MOKHO BOCIOJIB30BATHCS
WHBIMH METO/IaMH COSTMHECHHUSI Kabemne.

O6o3HayeHne JaTYMKOB PAcXojia MPHU 3aKa3e COJMCPKUT: HOMEP MOJMYJsI, THI JaT-
YHKa ¥ UCIIOJTHEHHE, PACTIONOKEHNE M Ha3HAYCHHUE COTIIAaCHO PUCYHKY 1.1.

Ipumep: 1IFS6591, natunk pacxoaa ¢ paBHONPOXOAHBIM (hiaHIeM. Eciau naTunku
pacxojia OCHaIlIeHbl KOHYCHOW BCTaBKOW MJIM KOHYCHBIMH ()JIaHIIAMH, TO TOCJIE TUTIOPA3-
Mepa JaT4rKa 0003HAYAETCsl UX BBIXOJIHOE 3HAYCHHE HOMUHAIBHOTO quamerpa DN. I1pu-
mep: 3FS50S-65/1 o603nauaer Hannune KoHycHbIX (aanieB DN50-DN65, a 3anuce 3FS
50S-50/1 — KOHYyCHOM BCTaBKH.

O0o3HaueHne MOJKIIYAEMBIX CYETUUKOB BOJABI C UMITYJIBCHBIM BBIXOJOM COJEp-
KUT: HOMEp MOAYJIs, UcTIoHEHUE (Topsuei Boabsl — H, xonoaunoi Boasl — C), HOMUHAIb-
HbIH pacxon Op(Qn) (M*/4), neny nmmynsca Ci (M%), paconokeHne 1 Ha3HAUCHHE COrACHO
pucysky 1.1. Ilpumep: 2H-Qn15-Ci0,1/2, xnacc C. KaGenu BeIAUCIATENS JUIS TTOKITIO-
YEHHSI UMITYJIbCHBIX BBIXOJIOB CUETYMKOB OCHAIICHBI KOMMYTAIIHOHHBIMHA KOPOOKaMH.

OnHOBpeMEHHOE MPHUCYTCTBHUE YIHTPA3BYKOBBIX JTaTYMKOB pacxoja M MOJKIII0Yae-
MBIX CYETYHKOB BOJBI B cCUeTYHKE X 12 HEAOMYyCTHMO.

Jatunku temmepatypsl Tuna 1SG s yCTaHOBKH Ha TPYOOTPOBOJBI MaJbIX JHa-
MeTpoB (DN25 u MeHee) MEIOT KOHCTPYKIIHIO O€3 3alllMTHOM TUiib3bl. JlaTuyuku TemIie-
patypsl Tuna TSG u Beraucnurenn CALC, npenHazHaueHHbIE TOKBAPTUPHOTO y4eTa Ter-
Ja B MHOTOSTa)XHBIX JOMax C BEPTUKAIHHOW Pa3BOJKOW TEIJIOBHIX KOMMYHHKAIIUH, OC-
HaI[EHbl KOMMYTAIIMOHHON KOPOOKaMH, YCTaHOBIIEHHBIMU Ha ~30 cM Ka0emsX TaTYuKOB U
Berauciutens (B Ilpunoxenmsx). Ilocnemnee o0ycioBnuBaeT ymoOCTBO MOHTaXKa-
JIEMOHTaKa TaTYNKOB M BBIYUCIUTEINS TIPH IMOBEPKE M PEMOHTE, T.K. OCHOBHBIE CMOHTH-
pOBaHHBIC TIPOTSHKEHHBIC KaOeIbHbIE KOMMYHHKAIIUU OCTAIOTCS B HEMPUKOCHOBEHHOCTH.
AHanmornyHasi KOHCTPYKIIHS KaOems BO3MOXKHA JIJIsT JATYMKOB TEMIIEPATYPhI IPYTUX THIIOB
Y Ha3HAYCHHUS, OMpECNACTCS MpU 3aKka3e. AHAJIOTHYHASs KOHCTPYKIHS Kalemsl ¢ pasbe-
MaM{ BMECTO KOMMYTAIIMOHHBIX KOPOOOK BO3MOKHA TaKXKe JJISl TATYUKOB TEMIIEPATYPHI,
ompenensercs npu 3akasze. Jatunku Tuna TS MOCTaBIAIOTCS B KOMIUIEKTE C 3aIlIUTHON
ruib30i. O003HAUCHHE JATYMKOB TEMIEPATyphl MIPU 3aKa3e COJASPKUT: HOMEpP MOy,
TUT JaT4YUKa, JUAMETP HOMHUHAIBHBIN TPyOOINPOBOJa YCTAHOBKH, MCTIOJHEHUE AATUMKA,
pacroyio)keHrne W HazHadeHue coryacHo pucyHKy 1.1. Ilpumep: 4TS80E-100/A. Mecto
YCTaHOBKH JTaTYMKOB TEMIIEPATyPHhI (10 WK TIOCIIE JaTYNKA PacXoa OTHOCUTEIHHO IMOTO-
Ka) MOXET OBITh MPEIMETOM YTOUYHEHHS Y MOCTABIIMKA U3MEPSAEMBIX CUYCTUMKOM PECYp-
COB.

O6o3HayeHne TaTIYNKOB JABJICHUS MPHU 3aKa3e COASPIKUT: HOMEP MOIYJIsSl, THII 1aT-
KA, BEpXHUH MpeJIeN quana3oHa u3MEpeHus, AnaMeTp HOMUHAIBLHBIN TPYOOIIpOBOIa yC-
TAHOBKH, PAaCIOJIOKEHHWE W Ha3zHaueHue corjacHo pucynky 1.1. Ilpumep: 6PSA-0,3U-
100/1. Ecnu mpu 3TOM JaTYMK JABJICHUS PACIIOIOKEH B OJHOM U3 TPYOOIPOBOIOB, I'JIe
y’K€ YCTaHOBJICHBI JATUYMKH TEMIIEPATYpPhl WJIM PAcXoja KaKOro-Tu0O0 MOIYJS 3TOTO Ke
CYETUYHKa, TO MOCNIe 0003HAUCHHS TaTYNKA JABICHHS JTOMOJHUTEIHHO B CKOOKaX HEOOXO-
JTUMO TIPUBECTH HOMEP MOJYJS U PACIIOIOKEHHUE coriaacHo pUcyHKy 1.1. IIpumep: 6PHA-
0,35100/1(11). BBeaeHue AOMONHUTEIBLHOW WH(POPMAIIMK IMO3BOJISCT: MEPEHTH OT HC-
MOJI30BAHUS (DUKCHPOBAHHBIX YCTAHOBJICHHBIX 3HAUYCHHUM NTaBIICHUA B TPYyOOIPOBOAAX K
peaNbHO U3MEPEHHBIM, CKOPPEKTHUPOBAThH (HOPMY apXHBa PETUCTPAIINH JIABIICHUS, a TAKKE
WCITOJIH30BATh MIPU TTOCTPOEHUN CUCTEMBI PETYJIMPOBAHMS HA OCHOBE KOMIUICKTA CUETUYHKA
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X12. CranmapTHble JIMHBI KaOeneld TaTduKoB OJHOTO MOIYJIS UMEIOT OJTMHAKOBYIO JJTH-
Hy u3 psaga: 2,5; 5; 10 m. [TonpobHee o6o3HaueHe TPpH 3aKaze cMOTpH [IpunoxeHus.

4. YcrpoiicTBo 1 pabota. ObecreueHrue B3phIBO3AUIIICHHOCTH
KomuecTBo TCIIOTHI, B 3aBUCUMOCTHU OT UCIIOJIHCHUA MOAYJIIA, OIIPCACIIACTCA:

Monynb dopMmyJia BBIYUCIEHUS TEIIIOTHI

04-06  E=[M1 (hi-h2)dt (1)
E= J.(M 1-(h—hxe) — M 2- (h2—hxe))dt )
El=[(M1-M2)-(hl-hxe)dt w E2=[(M1-M2)-(h2-hxs)dt
09 E = [(M1: (h1—h2) + Mn - (h2—hxe))dt, En = [ Mn- (hn - hxe))dt 3)
10 E=[(M1-hl-M2-h2- Mn-hxe)dt, En=[Mn-(hn-hxe))ct (4)

rae hl, h2, hn, hxe, M1, M2, Mn — COOTBETCTBEHHO YyAEJbHBIE DHTAILIINK (h) U
MaccoBbI pacxon (M) B TpyOOIpoBOJax: MOMAAOIIEM, OOpaTHOM, TOANMUTKA U XOJIOAHOU
BO/IBI.

[TokazaHus TETUIOCYETYUKOB C OTCYTCTBYIOIIUM TPYOOMPOBOJIOM B MOJIYJISX HCII.
07 yTOYHSIIOTCS B COOTBETCTBHUH C (PAKTUUECKUM 3HAYCHHEM TEMIIEPATYpPhl XOJIOTHON BO-
IbI IO hopmyJie

07,08

E=E+> (M/A-M/B)-(h(D)-hy)), (5)

rne M/A M/B, h,;, — COOTBETCTBEHHO U3MEPEHHBIE CUETYMKOM 3HAYEHUST MACCHI
B [IOJIAIOIIEM U 00paTHOM TpyOompoBojax U (paKTUUECKOE 3HAUYEHUE HSHTAJIBIINU XOJIOJI-
HOM BOJBI.

JlaTuMKaMH TeMIIEpaTypsl SBIIIOTCS MOTPYKHBbIE NaTyuku Temneparypsl TS. Jlat-
yukH pacxoaa FS ¢ nByms MM MIECTBhIO MbE303JEKTPUYECKUMHU CEHCOPAMH MCIOJIB3YIOT
MH(POPMALIMIO O CKOPOCTSIX YJbTpa3ByKa 10 HANpPABICHUIO W MPOTHUB MOTOKa. Hamnuume
LIECTU CEHCOPOB ITO3BOJISIET CYLIECTBEHHO ITOBBICUTH TOYHOCTh U3MEPEHHUS PACX01a B IU-
HaMUYECKOM M NEpeXoJHOM (1o PeliHonbACy) pexumax, yBEIUYUTh pabounid uana3oH
pPacxoJ0B U CHU3UTH TPeOOBAHUS K JITIMHE MPSAMBIX YUaCTKOB B MECTE YCTAHOBKH JAaTUUKA.
3HaueHus pacxoja AaroT HHPopMalnio 00 00beMe KUIKOCTH, MPOLIEAIIEH Yepe3 JaTUUK
pacxoma. Macca Boabl omnpenensercs Kak pyHKuus oobemMa U MmIOTHOCTH. [1oTHOCTH, B
CBOIO OU€peib, IBISAETCS U3BECTHOM (PyHKIIMEN TeMIepaTypsbl.

KOHCTpYKTUBHO AaTYMKU CBA3aHbI KaOEISIMHU C BHIYMCIUTEIEM, B KOTOPOM peau-
3YIOTCSl BBILICIIEPEUUCIICHHbIE MpeoOpa3oBaHus. BbluMcinTENnb BBINOJHEH B allto-
MUHHEBOM KOpITyCE C TPEMSI KHOIIKAMH YIPAaBJIEHUS U KUJIKOKPUCTAIMYECKUM WHIUKA-
TopoM. Ha nuiieBoit nanenu MMErTCs HalIUCH ¢ HAMMEHOBAHUEM cueTunKa X 12, a Taxxke
MOSICHSIOIINAE HAa3HAYEHUE JIEMEHTOB YIIPABJICHUSA U KOMMyTanuu. KHomka co ctunmso-
BAaHHOI TOUYKOM BBINOJNHSET (QYHKIMIO BBOJA-CTapTa. J[BE€ KHOIIKHM CO CTpEJIKaMHu, JIeBast U
npaBasi, BBIMOJHIIOT (YHKIIMIO BEIOOpA U TIepeMeleHus Kypcopa. B nanpHeiimem mno Tex-
CTY 9TU KHOIIKM Ha3bIBAIOTCSI, COOTBETCTBEHHO, KHONKaMu «KB», «KJI» n «KID» (cmotpu
pucyHok 3.1). B yeBoM BepxHeEM yriy MEpelHEd MNaHENIH PACIOJ0KEHO MPO3PavyHOE
OBaJIbHOE OKHO MH(paKpacHOro uHrepdeiica.

B3pbIBO3alUIIEHHOCTh TEMJIOBOAOCYETYUKOB (OMIus) oOecreunBaeTcss BUIOM
B3pbIBO3aIIUTHI «VIckpoOe3onacHas 3JIeKTpudecKas LEelb» MyTeM OIpaHUYEHUs HalpsiKe-
HUHN U TOKOB J0 UCKPOOE30MacHbIX 3HAYCHHI, BLIOOPOM 3HaYEHUH AJIEMEHTOB CXEM 3JICK-
TPUUECKUX NPUHLHUINAIBHBIX, TAIbBAHUYECKUM Pa3/Ie€ICHUEM HCKPOOE30MAaCHBIX JJIEK-
TPUUECKHX IIeTIel MeXay cOOON M OT BHEIIHMX HCKPOOMACHBIX MEPCOHATBLHOTO KOMITBIO-
TEpa M MOJEMA,  BBINOJHEHHUS KOHCTPYKIMI B COOTBETCTBUU C TpeOOBaHUSIMU
['OCT P 51330.0-91, I'OCT P 51330.10-91 mns P® u CHI' u I'OCT 22782.0 u T'OCT
22782.5 nns YKpauHbl.
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B Beruncnoutene n amantepe X12AC npuMeHeHa B Ka4yeCTBE MCTOYHHMKA MUTAaHUs MCKpobe3omac-
Has nuTueBas O6atapest Tuma LS 14500 emkocThio 2,2 A-yac ¢ BBIXOJAHBIMU NapameTpamu: Ux.x. = 3,67
B; Ik.3.=1,8 A. C uenbio yMEHbIICHUS INIOTHOCTH TOKA B MEYATHBIX MPOBOJHUKAX U MHAYKTUBHBIX dJI€-
MEHTaX B BBIXOJHBIC IIeTH OaTapeu BBEACHBI MapaUIeNbHO BKIIOUECHHBIC OIPAaHUYHTEIHHBIC PE3UCTOPHI
CyMMapHbIM cornpoTtuiieHneM 10 Om, orpaHn4MBaronie TOK Ha ypoBHE 367 MA U 3aIMThIE KOMIIAYH/IOM.
EMKOCTH KOHJIEHCATOPOB CXEMBI JIEKTPUUECKOW MPUHLIUNHAIBHOW HE MPEBBIIIAIOT JTOMYCTUMbBIX 3Haye-
Huii o 'OCT P 51330.10-91 (P® u CHI') u I'OCT 22782.5 (Ykpauna). B Beruucnurene npumMeHeH HH-
TepdelCHBI y3€eJI Ha ONTPOHAX, OCYIIECCTBISIONIMI TaJbBaHMYECKOE pa3JeieHHUE HCKPOOE30MacHBIX
ANEKTPUYECKUX 1LIeTIel OJIOKOB IIPU BKIIIOUEHUHU UX B UH(POPMAIIMOHHYIO CETh MEXy COOO0M.

B nepexonHuke mpUMeHEHa B KaueCTBE MCTOYHMKA MUTaHUS MCKpoOe3omacHas TuTueBas Oatapes
tuna LS 14500 emxocthio 2,2 A-uac ¢ BeIXOAHBIMU mapametpsl: Ux.x. = 3,67 B; 1k.3. = 1,8 A. Orpanu-
YEHHE TOKa K.3. HA YPOBHE 75 MA OCYLIECTBIIAETCS PE3UCTOPAMH CXEMBI IEKTPUUYECKON MPUHIUIINAIIB-
HOH. ["abBaHMYECKOE pa3/ielieHue NCKPOOE30MaCHbIX JICKTPHUECKUX IeNel MepeXxoTHUKa OT Ienel CBs-
3u ¢ [IDBM npu npuMeHEHUH €ro BHE B3PBIBOONACHBIX 30H OCYIIECTBIISIETCS ONTPOHAMH, 3aJIUTHIMU
KOMIIAyHJIOM, HalpsDKEHHE Ha KOTOPBIX CO CTOPOHBI MCKPOOTACHBIX IIeTIei OrpaHUYeHO CTaOUIUTPOHAMU
U TIpeI0XpaHuTesIMU. Bee HCKpO3alluTHBIE AIEMEHTHI EPEX0IHUKA PACTIONO0KEHbI Ha TIEYaTHOM IIJIaTe U
3aJTUTHI TePMETUKOM. Pa3beM MmoakItoYeHus K IpUOOpHOMY UHTEpQEiicy BEIUMCIHTENEH CHAOXKEH HAIIH-
CBIO C TIPEJICIBHBIMU JIOMYCTUMBIMHU JJICKTPUUECKUMHU TTapaMeTpaMu UCKPOOE30IMaCHBIX IETEH.

5. MapkupoBaHHe U TIJIOMOUPOBAHHE

MapkupoBKa BBIYUCIHUTENS COJIEPKUT: HAUMEHOBAaHUE U YCIOBHOE 00O3HAUYEHHE
cUeTyMKa, 3HaK yTBEPXACHHs THUIa, MapkupoBka B3pbiBo3amuThl «ExiallCT6 X» mo
['OCT P 51330.10-91 (P® u CHI') unu «0ExiallCT6 X» mo I'OCT 22782.5 (YkpauHna),
Homep cugetenbcTBa MCLl BO, ToBapHBI 3HAaK NpeaNpUATHSI-U3TOTOBUTENS, TOJ BbI-
MyCKa ¥ MOPSIKOBBIA HOMED MO CUCTEME HyMEepaluyi U3rOTOBUTENIS, CTENEHb 3alIUThl OT
BHEIIHUX Bo3AecTBUIl «IP 65%», MapKupOBKM BHEUIHUX COEIWHEHUMN: MHTEP(HEHCHOTO
pasbema (i), kabenelr maTdyukoB TeMiepaTypsl u aaBienus (TS, PS), kaOeneit naTunkos
pacxona (FS), pabounit nuama3on TemrepaTypbl okpysxarorieit cpeas «-30 °C < t, < +60
°Cy». Homepa BBIYMCIHTENA U JATYUKOB PACX0/Ia, a TAKKE 3HAYEHUSI OCHOBHBIX KO3 hu-
LMEHTOB BBIBOJSTCS HA MHIUKATOP.

Ha pnatunke pacxona FS HaHeceHbl HAMMEHOBAHUE WIIM 0003HAYEHUE AaTUYnKa, 000-
3HAYEHHE TUIIOPA3MEPA U UCIIOJHEHMS, TOBAPHBIN 3HAK U3rOTOBUTEIS, 'O/ BBIITYCKa U MO-
PSAIKOBBIA HOMEpP MO CHUCTEME HyMEpallud U3TOTOBUTEINS, MAPKUPOBKA B3PHIBO3AIIUTHI
«ExiallICT6 X» mo I'OCT P 51330.10-91 (P® u CHI') unu «0ExiallCT6 X» mo 'OCT
22782.5 (YkpaunHa) u cTpelika, yKa3bIBarolias HarmpaBjieHHUEe MOTOKa.

Ha ynpTpa3BykoBbix ceHcopax FSL HaHeceHbl HaMMEHOBaHWE WM 00O3HAYCHHE
ceHcopa, 0003HAYEHUE TUIIOpa3Mepa, TOBAPHBINA 3HAK U3TOTOBUTENS, 'O/l BBIITYCKa U TO-
PAIOKOBBIA HOMEpP MO CUCTEME HyMEpalud H3rOTOBHUTENS, MAPKUPOBKA B3PHIBO3ALIUTHI
«Ex1allICT6» mo I'OCT P 51330.10-91 (P® u CHI") mnu «0ExiallCT6» mo 'OCT 22782.5
(Ykpauna).

Ha anmantepe X12AC (AP) HaHeceHbl HAaMMEHOBAHWE W YCIOBHOE 00O3HAauYEHHE
ajanrtepa, TOBapHbIN 3HAK U3TOTOBUTENS, MapKupoBKa B3pbeIBo3auThl «ExiallCT6 X» mo
['OCT P 51330.10-91 (P® u CHI') unu «0ExiallCT6 X» mo I'OCT 22782.5 (YkpauHna),
Homep ceuaetenscTBa MCL BO, roa Beiycka U NOPSIAKOBBIN HOMEpP 10 CUCTEME HyMepa-
MY U3TOTOBUTENS, pabounii Uana3zoH TemnepaTypsl okpyxatomen cpenbl «-30 °C <t, <
+60 °Cy.

Ha nepexoanuke RS232 (USB) HaHeceHbl HAMMEHOBAHKE U YCIIOBHOE 0003HAUYCHHE
NepeX0JHNKA, TOBAPHBIN 3HAK U3TOTOBUTENS, MAPKUPOBKA B3pbIBO3amuUTHI «[Exia]lIC» mo
['OCT P 51330.10-91 (P® u CHI') mm «ExiallC» o I'OCT 22782.5 (YkpauHa), HOMep
ceunerensctBa MCL BD, rox Belllycka v NOPSAJIKOBBIM HOMEpP 10 CUCTEME HyMEpaluu 13-
TOTOBUTENS, CTEMEHb 3alIUThl OT BHEIIHUX BO3AecTBU «lP65y», 3HaueHus napameTpoB
uckpoodezonacubix 1emneit: Uo : 5,5 B; To: 75 MA; Co: 10 Mx®; Lo : 3 mI'H; Po: 0,1 BT;
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Um:250B (mus P® u CHI') mmm Ux.x. = 5,5 B, Ik3.= 75 MA, Cpom = 10 MK,
Lnomn. =3 mI'H (m1st YkpauHsi).

[Tpumeuyanue. MecTo U METOJT HAHECEHUSI MAPKUPOBKH — B COOTBETCTBUU C KOHCT-
PYKTOPCKOM JokyMeHTaruen. JlomoaHutenbHo gaTuuku pacxona FS, cencopsl FSL u me-
PEXOIHUK UMEIOT MapKUPOBKY «X12».

Kabenu naTyukoB MMEIOT TPEXMO3UIMOHHYIO MapkKuUpoBKY {Ne momyns} {maTtuuk
(FS, TS i PS) wim moakirouaembrii caerauk Boasl (H — ropsraeBoubiil wim C — X010/-
HOBOJIHBIN) }/ {pacmoyioxKeHue U Ha3HaAYeHUEe B COOTBETCTBUU ¢ pucyHkoMm 1.1 (1, 2, IT unu
X)}. Ipumep: mapruposxa kabens oamyuxa pacxooa FSII mpemvezo mooyns — 3FS/II

Kabenmn natunkoB moxayinei 04-10 B 3aBUCUMOCTH OT MeCTa YCTaHOBKU MMEIOT J10-
MOJIHUTENBHYIO I[BETOBYIO MapKHPOBKY: KPacHOTO I[BE€Ta — JJISl MOJAIOLIET0 TpyOompo-
BOJIa, KEITOro — JJIsi 00paTHOro TpyOompoBoa, 6e10ro — g TpyOOnpoBOa MOJMUTKH,
CHUHETO — JUIs TPYyOONpOBO/Ia XOJIOIHOM BOJIBI.

Kabenp moaxiaroYeHusi CYETUUKOB BOJBI C UMIYJIBCHBIM BBIXOJOM HMEET KJIEMM-
HYI0 KOpoOKy. Ee KOHCTpyKIMsI TO3BOJISIET MOIKIIIOUEHUE A0 JBYX CYETUNKOB BOJbI. Cxe-
Ma MOHTa)ka MOJKIII0YaeMbIX Kaleseil pacrojiokeHa BHYTpU KOPOOKH, rie 0003HaueHus
N1 1 N2 cooTBETCTBYIOT COOTBETCTBEHHO NEPBOMY U BTOPOMY NOJKIOYAEMBIM CUETUYH-
KaMm, 0003HaYeHHBIM Ha Kabene. [Ipumep: mapkuposka Kabens noOKIOUeHUsl CUeMYUKO8
600b1 FS'1 u FS2 mpemveco mooyns — 3FS 1, 3FS2.

Brruucnaurens mioMOupyeTcss MacTUYHOM IMIOMOOW Ha MpeAnpUsSTHU-U3TOTOBU-
tene. [InmomOa ycTaHaBiuBaeTcs Ha BEPXHEM BHHTE MPAaBON OOKOBOW KPBILIIKK KOpIyca.
[IpenycMoTpeHa BO3MOXKHOCTh JOMOJHUTEIBLHOTO TMJIOMOMPOBAHMS BBIYMCIUTENS CBHUH-
IIOBOM TIIOMOOM TMOCJe YCTaHOBKH. B 3TOM ciydae miomba yCcTaHABIMBAETCS Ha MPOBO-
JIOKY, MPOJETYIO Yepe3 OTBEPCTUE B FOJIOBKE HUKHETO BUHTA KPEIUIEHUS TPaBOil O0KOBOM
KPBIIIKA U CIENUATbHO MpenHa3HaueHHoe oTBepctre & 0,8 MM B repMoBBOjE Kabems
JaTYMKaA Pacxojia, YyCTAaHOBJIEHHOTO HA BBIYHMCIIUTETE.

Hatuuk pacxona FS-15...125 mimombOupyetcst cBUHIIOBOW MiaoMO0il Ha Ipennpu-
ATUU-U3TOTOBUTENE. T, 3aBOJICKON HOMEDP M HAMpaBJIEHHE TOTOKAa 0003HAUYEHBI HA KOP-
myce JaT4uka B 30HE KperieHus kabemns. [Ipu HeoOXoquMOCTH TOMOTHUTEIBHOTO TIJIOM-
OMpOBaHUS JAaTYMKA B MECTE€ YCTAHOBKH HCIOJIB3YIOTCS OTBepcTUs & 1,5 MM B OTBETHBIX
¢nanmax, yepes KOTOpbIe MPOIyCKaeTcsl MIoMOMpoBOYHas mpoBojoka. [ImomOupoBanue
ceHcopoB FSL B naTtumkax pacxona FS-150 u 6oJiee mpou3BOaUTCS MOCIIE MOHTaXa.

[TnomOupoBaHre NaTYMKOB TEMIIEPATypbl MOXKET OBITh MPOU3BEIEHO MOCIE yCTa-
HOBKHM TocpencTBoM mioMObl. [Ipu DN<150 miomba ycranaBiauBaeTcs Ha IPOBOJIOKY,
MIPOJIETYIO Yepe3 OTBEPCTHE TOJIOBKM BUHTA (uKkcaruu TS B 3alIMTHON TUIIb3€, U OXBATHI-
BaeT TpyOompoBoJ ycTaHOBKU. [Ipu Gosblinx THUHoOpasmepax MIOMOMPOBOYHAS MPOBO-
JIOKa IPOITYCKAETCs 4epe3 OTBEPCTHUS B IPMIKUMHOM raiike TS 1 MOHTaXHOi BTYJIKE.

[InomOupoBaHUE JATYMKOB JABJICHUS MOXKET ObITh MPOU3BEACHO MOCIE YCTAHOBKU
C MOMOIIBIO TIIOMOUPOBOYHON MPOBOJIOKH, MPOMYCKAaeMOW 4epe3 OTBEPCTHE B KOPITyce
JATYMKA, TAKXKe OXBaThIBAIOLIEH KaOeIbHbIN pa3beM U TPYOOIPOBO YCTAHOBKH.

Kommyrtarop FSL omnmomOupoBan nByms miaeHOYHbIMH TioMOamu. [1momOupoBa-
Hue ceHcopoB FSL u komMyTaTopa nociie MOHTaxa cM. B pazzeie «llopsiok ycTaHOBKI.

Anantep X12AC (AP) omnmomOupoBaH 1ByMsi MACTHUYHBIMU TIIOMOAMH.
[InomOupoBaHue pa3zbeMOB AATYMKOB pacxojia IMo-
[] CJIe MOHTaXKa MPOU3BOAUTCS MMOCPEICTBOM MPOBOJIOKH, OX-
BaThIBalOIIE 00€ 4YacTh KaOEeNIbHOrO pazbeMa M TaKkKe
pacmo0KEeHHOM B KaHaBKaxX CTOMOPHOTO KOJbIAa pa3beMa
JUTSL UCKJTIOYEHUSI €ro MepeMEelIeHUs U TOCIEIYIONIero pa3beAMHEHUsT pazbeMa. KoHIbI
JIOMOUPOBOYHOM MPOBOJIOKH JTOJDKHBI OBITH IUIOTHO CKPYYEHBI MEXKIy COOO# Ha ydacT-
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Kax, mapaJieIbHBIX Ka0emto (PUCYHOK).

SAIIPEIITAETCAL:

- MEHATb MECTaMU JJaTYUKU,

- CaMOCTOSITEIbHO U3MEHATH JJIMHBI KaOesel TaTYNKOB,

- HCIOJIB30BaTh BBIYMCIIMTEIN U JATYMKHA U3 PA3HBIX KOMIUIEKTOB IIOCTABKHU.

6. Tapa u ynakoBka
CocTaBHbIE YaCTH CUETYHMKOB YIIAKOBaHbI B KAPTOHHBIE SLTUKH.
SAIIPEHIAETCSA: TlepeBo3uTh CUYETYMK W €r0 COCTAaBHBIE 4YacTH 0€3 yNaKOBKH
OPEeANPUITUA-U3TOTOBUTENS (B TOM YHCII€ K MECTY YCTAHOBKHU, HA TOBEPKY U PEMOHT).

7. 1lopanoK yCTaHOBKH.

OO0ecrnieueHne B3PHIBO3AMIMIIICHHOCTH TP MOHTAXKE

PacnakoBpiBaHME cueTUMKa NMPOM3BOAAT B IToMeleHun. llepen pacnakoBkoun cyer-
YUK HEOOXOMMO BBIJIEP’KAaTh B HOPMAJIBHBIX YCIOBHUSIX HE MeHee IByX yacoB. [Ipu pacma-
KOBBIBAHUM YOEIUTHCS B OTCYTCTBHM MEXAHMUYECKUX MOBPEKICHUN KOMIUIEKTa OCTABKHU.

IIpyn MOHTaXxe, IKCILIyaTallui U JEMOHTaXe CYETYMKOB B3PBIBO3AIIMILIEHHOIO MC-
noJIHEHUs1 Heo0XxoauMo pykoBozcTBoBathbes rnaBoit 4 JITHAOII 0.00-1.32-01 «IIpaBuna
YCTPOMCTBA 3JIEKTPOYCTAHOBOK. DJIEKTPOOOOPYJOBAaHUE CHEIUANBHBIX YCTAHOBOK), Ia-
Boil 7.3 TIBDJII «IlpaBuna 6e30macHOl IKCIUTyaTallMd 3JIEKTPOYCTAHOBOK MOTpeduTe-
Jen», IeUCTBYIONMMH B YKpauHe, u AeuctByromuMu B Poccuu rinasoit 7.3 11V, «llpa-
BUJIA YCTpOKCTBa 31eKTpoycTaHoBok», IIOTPM-016-2001 «IlpaBuna 6e3onacHOCTH MpU
AKCIUTyaTauu ekTpoyctaHoBok, PJ1153-34.0-03.150-00», TI93I1 «IIpaBuna skcrutya-
TaIlUU 3JEKTPOYCTAHOBOK MOTpeduTeseil», coomo1aTe Mephl MIPEeIOCTOPOKHOCTH B COOT-
BETCTBUU C TPEOOBAHUAMHU IIPABWJI TEXHUKHU 0€30IIaCHOCTH, YCTAHOBJIEHHBIMHU Ha OOBEKTE,
HACTOSIIIUM PYKOBOJCTBOM IO 3KCILTyaTalllH.

ITpu BbIOOpE MECTa MOHTa)Ka CUETYMKA CJIENYET UCKIIOUUTh SKCTpEMalbHble pado-
YUe YCJIOBHUS I COCTaBHBIX YacTed KOMIUIEKTa NOCTaBKH. JlaTYMKKM M BBIYMCIUTEND
JOJKHBI OBITH 3aIIMILIEHBI OT IPSIMOTO MOMAJaHUs Ha HUX BOJBI U IPSI3U. Y CTAHOBKA Aat-
YUKOB B MECTAaX C BO3MOYKHBIM KPATKOBPEMEHHBIM 3aTOILNIEHHEM BOJAOW BO3MOXHA B CIIy-
qae NPUHATUS JONOJHUTEIBHBIX MEp 3aIUTHI WM IPUMEHEHHUs JAaTYUKOB CO CTEIEHBIO
3anuThl |P68. MecTo ycTaHOBKM COCTaBHBIX YacTel OJKHO OBITh YJAJI€HO OT MUCTOYHU-
KOB BUOpPALIM U JIEKTPOMArHUTHBIX TOMEX.

B c0HBIX YCIOBHSIX 3KCILTyaTallMM PEKOMEH]IYETCSl paclioyiaratb BEIYUCIUTEND B
npuOOpHOM OOKce AJIs MPEJOXPAaHEHUS OT BO3/EUCTBUS BOJBI (KAIlJIM, KOHJEHCAT, OpbI3-
TH, CTPYH U POY.) U IPSI3U.

CrienuanbHblii OOKC AJI1 HapyKHBIX U BHYTPEHHUX YCTAaHOBOK OINLMOHAJIBHO IOC-
TaBJsieTcsl B KoMIUiekTe cueTunka X12. [lpu HapyXHBIX yCTaHOBKaxX OOKC BO M30eKaHUE
HeperpeBa BBIYMCIUTENS OT COJIHEYHON paguanuy J0JDKEH ObITh 000pYA0BaH 3aIlIUTHBIM
KO3BIPBKOM HJIM HABECOM.

MuHnumManbHas ri1yOuHa MOrpyKEHHs TaTYMKOB TEMIIEpaTyphl 0€3 TEIION30ISIIIU
TpyOomnpoBoa B Mecte ycraHoBkH — 20 mM. Ha pucynke 1.1 mpuBeaeHbl BapuaHThl MOH-
Ta)ka CYETYMKOB, MIUTFOCTPUPYIOLIME MECTO PACIIOIOKEHHS TaTYUKOB. MeCTO yCTaHOBKH
JATYMKOB TEMIIEPATyphl (10 WM MOCIE AAaTYMKA PACX0Ja OTHOCUTEIBHO MOTOKA) MOXKET
OBITh IPEIMETOM YTOYHEHUS Y TIOCTABIMKA U3MEPSEMBIX CYETUUKOM PECYPCOB.

JlaTuuk pacxoja (KOMIUIEKTHOCTh CMOTPH Ha pucyHKax 3.1 u 3.2) ycTaHaBIMBaeTCs
B pa3phIB TPyOOIIPOBOJIa B IPOM3BOJIBHOM MOJ0KeHUU. [Ipn ycTaHOBKE 1aTumka pacxoja
B BEPTUKAJIBHOM IIOJIOKEHHH IOAAaYa >KUIAKOCTH JOJDKHA OCYILIECTBIIATHCS CHHU3Y BBEPX.
Hampasnenue notoka nmoMe4eHo rpaBUPOBAHHON CTPENIKOM, PAaCIOJIOKEHHOM Ha KOPILyce
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naTuvka. JlaTdyuk pacxoja pacrmojiaraercs B 30HE TpyOOIpoBoja, 00ecreynBaroueii ero
MOJIHOE 3aIOJIHEHUE KUJKOCTHIO, T.K. IPU €€ OTCYTCTBUM CUETUMK IMpEKpaliaeT padory u
JTMArHOCTHPYET HEUCIPaBHOCTh. He pexomeHIyeTcss mpu 3TOM PACIOJOKEHHE NaTdyhuKa
pacxojzia B caMOi HMKHEHN TOUKe BO M30exaHue 3acopeHus ocaakamu. Ha puc 7.1 npuse-
JIeH BapHWAaHT TOPU30HTAJIHLHON YCTAHOBKM JAaTYMKa PAacXoja, JOMOJHUTEIHHO 3alUIICH-

HBIM OT 3aCOpPCHHUA.

Pucynok 7.1

MuHuMaJbHbBIC IJIMHBI IIPAMBIX YY4CTKOB Ha BXOJC M BBIXOJIC JAaTHYHMKa pacxo/a B
3aBUCUMOCTH OT TUIIA THAPABIMYCCKOI'O UCKAKCHUA ITPUBCIACHBI B T3.6J'II/III€ 7.1.

Tabmuma 7.1
MunumaabHasi AJMHA NPSAMOro yyactka, DN
Tun Bo3aeicTBUA aaT4yuk pacxoaa FSwucn. T | narumk pacxoga FSucn. S
na Bxoze FS |ua Beixoze FS| Ha Bxoze FS |na Bexone FS
Jlarunku FS-15...40 kaaccoB 2,3, B, C
OTkJI0HEHHE haMeTpa MPSMOTO y4acTKa OT 0 0
sHaueHust DN B npenenax £7%
I1oMHOCTBIO OTKPBITBIA  PAaBHOIPOXOIHBIN
IIapOBBIA KpaH, KOHYC C YIJIOM K OCH HE 5 3
6onee 10°, 90° u3rub, nBa u3ruoda
Hacoc, 3amopHas u perynupyromas apma- 10 7
Typa, GUIbTp (B OTCYTCTBHUE KAaBUTALIUN)
Jarunku FS-20S, FS-50...125 kaaccos 2, 3, B, C
OTkJI0HEHHE ThaMeTpa MPSMOTO y4acTKa OT
sgauenus DN B Hpengnaxpi7% y 7 0 0 0(0) 0(0)
HO.HHOCTE,IO OTKPBITBI  PaBHOIIPOXOHBII 2 1 1(2) 1(1)
I1apOBBINA KpaH
Komnyc ¢ yrimom k ocu He 6osee 10° 2 1 2(3) 1(2)
Jlatuuk Temnepatypbl TS 5 1 3(5) 1(2)
Onun 90° u3ru6, nsa u3ruba 90° 4 2 3(5) 2(3)
Hacoc, 3anopnas u perynupyomias apma- 7 5 7(10) 5 (7)
Typa, GUIbTP (B OTCYTCTBHE KABUTAIINH)
Jarunku FS-150...1000

OTkIIOHEHHE IamMeTpa MPsIMOro y4acTKa OT 0 0 0 0
3Hauennsi DN B mpenenax +7%
HOJIHOCTVLIO OTKPBITBI  PaBHOIIPOXOHBII 1 0 1 0
IIApOBBIN KpaH
Konyc ¢ yrimom x ocu He 6omee 10° 1 1 2 1
Jlaruuk Temneparypsl TS 3 1 3 2
Onnn 90° u3ru6, nea n3ruda 90° 5 2 7 2
Hacoc, 3anopnas u perynupyomiasi apma- 7 5 10 5
Typa, GUIBTP (B OTCYTCTBHE KABUTAIIMH)

[Ipn npyrux Tunax MCKaXEHUHW pEKOMEHALMUH 10 JUIMHAM MPSIMBIX Y4aCTKOB MOX-
HO IIOJIYy4YUTh Ha NPEANPUATUU-U3TOTOBUTENE. [Ipy rOpU30HTaIBHON YCTAHOBKE TaTYUKOB
UCIIOJTHEHUSI S CEHCOPHI aTYMKa PEKOMEHAYETCs pacroiaraTb B TOPU30HTAIBHON TJI0C-
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KOCTH C JIOIYCTUMBIM OTKJIOHEHUEM + 40°.

[Iprmeuanus:

- B Talbimile TpUBEIACHH HEOOXOIUMBIE JUITMHBI MPSMBIX YYaCTKOB MPU YCTAHOBKE
JTATYUKOB pacxoja, 00ecrieYnBaroIMe TOYHOCTh U3MEPEHUs B pabodeM Juara3oHe pacxo-
hi(0):

- JIOIYCKaeTCs OJIHOBPEMEHHOE BO3/eiicTBUE TUMOB 1, 2 1 3 HA BXOJI€ U BBIXO/JIE J1aT-
yuka 0€3 U3MEHEHHS YKa3aHHBIX MUHUMAaJIbHBIX JIJIUH,

- [OpU OJHOBPEMEHHOM HAJIWYUU BO3JIEUCTBUI Pa3HBIX THUIOB, CTPYNIIUPOBAHHBIX Ha
MaJjioi OTHOCUTEIHHOU JJIMHE MOHTQKHOTO TPYOOIPOBOAA, CIECAYET PYKOBOACTBOBATHCS
JTAHHBIMM JIJII BO3JICUCTBUS ¢ HAMOOJIbIIIeH MUHUMAIBHOW TJIMHOM MPSIMBIX YYaCTKOB,

- JIaHHbIE 6€3 CKOOOK — MH(pOPMAIIHS TI0 JaTYMKAM PacXo/ia ¢ KOHYCHBIMHA BCTaBKaMH
WM QIaHIamMu, B CKOOKax — MH(POPMAIHS 0 JaTYUKaM ¢ OOBIYHBIMU (hIIaHIIAMH,

- *) —3HadyeHHe JuaMeTpa MPsAMOTo y4acTKa BBOJAMTCS B MaMSTh BHIYMCIUTEIIS, BHYT-
pPEHHUN AWAMETP MPSMBIX YYACTKOB TOJJICKHUT U3MEPEHUIO C MOTPEIIHOCThI0 HE Ooee
+ 1% u nocieaymonieMy BBOJY B MNaMATh BBIYMCIUTENS IEpE]l HAYaJIOM SKCIUTyaTaluu
CUETUMKA; AUAMETP MNPSIMBIX YYaCTKOB OIPEIENISIETCS MYTEM YCPEAHECHUS PE3yJbTaTOB
TpeX U3MEPEHUH AUaMeTPa B TNIOCKOCTAX CO CMENMICHHEM puMepHO Ha 60°,

- JIaTYMKU PacXojla CUETUMKOB KUAKOCTH Kiacca 0,5, YKOMIUIEKTOBAHHBIE 3aBOJIOM-
U3rotoBuTeNeM MpsamMbeiMH yaactkamu JuyiuHoM 10 DN u 5 DN a1 HenmocpeacTBEeHHOM ycTa-
HOBKH Ha BXOJ] ¥ BBIXO]I JATYNKA, COOTBETCTBEHHO, TPEOYIOT TOTIOJTHUTEIHHO MPSMBIX ydac-
TKOB JyuHOM He MeHee 10 DN u 5 DN u BHyTpenHum nuamerpom B nipenenax DN + 2 9%,

- patyuku pacxona aguameTpoB 50...125 mm knaccoB 1 u C, yKOMIUIEKTOBaHHbIE 3a-
BOJAOM-H3roToBUTENEM MNpsMbIMA ydacTkamu aiauHodM 10 DN u 5 DN nmns Hemocpexct-
BEHHOI YCTAaHOBKM Ha BXOJl M BBIXOJ| JaT4YMKa, COOTBETCTBEHHO, JIOCTATOYHBI JIJIsl BCEX
MePEUYUCIICHHBIX B TaOJIMIIAX BO3ICUCTBUM, KpOME JBYX U3THO0OB, HACOCa M 3alIOPHO-PETY-
JUPYIOMIEH apMaTyphl; MOCIeAHEee TPEOyeT NOMOTHUTEIBHO MPSMBIX YIaCTKOB JIJTMHOW HE
meHee 10 DN u 5 DN u BuyTpennum auametrpom B npeaenax DN + 7 %,

- o0mas pekoMeHIalus: Py MPaKTUHIECKOM MCIOJIb30BaHUU cueTyrka X 12 He 3a0bI-
BaTh, YTO MPUBEJCHHAS Ta0JMIAa, OPUESHTUPOBAHHAS HA HACAITBHOE Ka4eCTBO MOHTaXKa,
COAECPKUT MUHUMATbHO JOIMYCTUMBIE JJIMHBI OPSIMBIX YYaCTKOB, 3HAUEHUSI KOTOPBIX Ke-
JIaTeILHO UCIIOJIB30BaTh B ClIydae JACHCTBUTEIHLHON HEOOXOIUMOCTH.

Bo u3bexanue sKcryaTallnOHHBIX MPOOJIeM, CBSI3aHHBIX C Pa3HOCTHIO MOKa3aHHMA
10 pacxoay B ABYXMOTOUYHBIX Monyisax uci. 05, 07, 08, mpu npoeKTUPOBAaHUN U MOHTaXe
CUETYMKAa PEKOMEHIYyeTCs 00ecneunTh HUACHTHUYHOCTh THUAPABINYECKUX DJIEMEHTOB B
OKpYKEHUH KaXKJI0T0 JaT4YMKa Pacxoja.

JlaTuuk pacxoma NPUCOEAMHSIETCS K TPyOONpOBOAY MOCPEICTBOM MPHUBAPHBIX
¢nannen (Ilpunoxenus) nian NpsMbBIX y4acTKOB M3 KOMIUIEKTa moctaBku. [Ipu HeoOxo-
JUMOCTH BHYTpEHHUH pazMep D1 mpoTouku moj TpyOy Bo ¢uiaHmax js JaT4ukoB FS-
20...125 pactauuBaeTcs 1o BHEUIHUI JUaMeTp TPyObl ¢ MUHUMAJIbLHBIM 3a30pOM JUIsI CO-
XpaHEHHs COOCHOCTH JaT4MKa U MOHTaXKHOTO TpyOompoBoaa. Ecnu BHemHwuit guametp
TpyObI MeHbIIe pa3mepa D1, TpeGyercss 06ecrednTh COOCHOCTh JaTYMKa Pacxoja U MOH-
TaQXHOTO TPyOOMpOBOJa MPUMEHEHHEM TEXHOJIOTMYECKMX MOHTAXHBIX KOJEl WIH T.II
Ilepen cBapkoil TexHONIOrMYECKUE Ma3bl BO (praHmax Ijs paauaiIbHBIX CheMa-yCTaHOBKH
JATYUKOB JIOJDKHBI OBITH OPHUEHTUPOBAHBI MAPAIEIbHO B YIOOHOM I MCIOIb30BAHUS
HanpaBieHud. llpu cBapke QuaHIBl 3aKpEIUISIOTCS HAa TEXHOJOTHYECKOH MOHTa)KHOM
BTYJIKE CO BCTaBKaMM, MMHUTHUPYIOIIEH AAaTYUK pacxona ¢ npokiaakamu ([Ipunoxenus).
VYcunenue cBapHOTO IIBa BHYTPHU TPyObl M MOTEKM MeTajia Mociie CBapKu CHAThH. [Ipu
CBapKe 00ecrneunTh FTepMETUYHOCTh U MMPOYHOCTDH IIBOB B JIMANa3oHe pabOyuX JaBlICHUH,
HapajyieIbHOCTh U YHCTOTY YIUIOTHUTEIBHBIX ITOBEPXHOCTEH, OTCYTCTBHE HAIUIBIBOB
BHYTPHU TPYOBl, COOCHOCTh KpEMNexXHbIX 0OTBepcTuil BO (ianmax. [Ipu montaxe ¢aHIes c
BBIOOPKOH /17151 00JIErYeHHOT'0 MOHTaXa-JeMOHTaKa JaTYMKOB 00€CIIeYUTh COOCHOCTH BhI-
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0opok Bo (hianmax. OraHIbl pacCUUTaHbl HA BO3CHCTBIE BHYTPEHHETO JABJICHUS CPEJIbI
0e3 ydeTa BHemHUX u3rudarommux MoMeHToB (13 'OCT 12816-80 dnaH1ibl apMaTyphl, CO-
eIMHUTEIBHBIX yacTeil u TpydonpoBoaoB Ha Py ot 0,1 no 20 MIla). [TosTomy npu 6oiib-
HIOW JJIMHE HEe3aKpeIUIeHHOro TpyOompoBojia B MecTe MOHTaxa FS pexomenayercs no-
MOJIHUTENBHO 3apUKCUPOBaTh TpyOompoBoa Ha pacctosHud ~ 5...10 DN ot ¢dnanues.
[Ipn MOHTa)xe TaTYUKOB pacxojia ¢ KOHYCHBIMU BCTaBKaMU TpeOyeTCsl COBMEILIEHUE Map-
KEpOB Ha NOBEPXHOCTH JAaTYMKA U BCTABKHU.

Jatuuku pacxoja ¢ ¢haaHIEBEIM MOHTaXoM U3 psga FS-20...125 moryT KoMIuiek-
TOBaThCSI MOHT@XHBIMH IIIUJIbKAMU-IOMKpAaTaMH, OOJETYAIOIIMMH MOHTaX-IEMOHTAXK
JATYMKOB. DTH IIMWIBKKH MUMEIOT NPOJUIeHHYI0 pe3bOy. B pabouem cocTositHuu natymka
MIMUIBKA (QUKCUPYIOT AATUYMK MEXAy (IaHIlaMH, a Tailku pacmoJjiararoTcsi Ha KOHIIax
mmnwiek. st o06JerieHHoro MoHTa)xa-1eMOHTaXka JIaTYMKa TallKi yCTaHABIMBAIOTCS HA
MIMUIBKA MeXy Quiannamu. [lepemenienne 3TUX rack UCIONb3YETCs I Pa3ABUKEHUS U
dbuKcaluu MOHTaXHBIX (JIaHIIEB, MIPUBAPEHHBIX K TPyOONpoBOay, B IMpejenax, Mo3BO-
JSIFOIINX OECHPENSITCTBEHHO YCTAaHOBUTH WM CHSTHh JAaTYMK pacxoia 0e3 3HAUMTEIbHBIX
bu3MYEeCKUX YCUIIMA MOHTaKHUKA U M30€XaTh yAapoB Mo JaT4uky pacxoxga. Inuiabku-
JIOMKpaThl YCTaHABJIMBAIOTCS apaMyd CUMMETPUYHO OTHOCUTEJIBHO OCH Jarduka. Bo m3-
OekaHHe MEePEKOCOB, 3aKJIMHUBAHMS, TOPUYX PE3bObI IITUJIEK ClIeyeT 00eCTeUnTh paBHO-
MEPHOCTb PaclpeeieHUs] Harpy3Ku MEXIy MIMWIbKaMUA-JOMKpPaTaMU.

BHUMAHMUE:

1) B xoHCcTpyK1uu cuetunka X12 nprMeHEHbI pa3beMbl, 0COOEHHOCThIO KOTOPBIX
SBJISIETCSL COEAMHEHNE-Pa3beIMHEHUE B OCEBOM HAINpPABICHUM HEOOXOIMMOIO JBUKEHUS
pazpemMa ¢ IOMOUIbI0 IEPEMEILEHUS 3aIOPHOrO KOJIbIa Ha KabelbHOH yacTu. Bpamarens-
HBIX YCWJIMH HE NMpUKIaAbIBaTh. 3a kabenu He TAHYTh. [lepen pasbennHeHneM HEOOXO-
JUMO yOeIuThCS B OTCYTCTBUM IJIOMOMPOBOYHOM MPOBOJIOKH, MPENATCTBYIOIIEH ABUXKE-
HUIO 3alOpHOro KoJbla. [Ipu coeauHennn pa3peMoOB TIIATENBHO COBMEIIATH KIIIOUH CO-
€AMHSAEMBIX YacTel (MapKUpPOBaHbl KPACHBIMHU TOYKAMM).

2) Bo uz0exaHue «3aKkUMaHUS» [MapOHUTOBOM MPOKIAAKUA HPHU SKCILIyaTaluud H
IPOBEICHUS MOCIEAYIONIEro OBICTPOTO U JIETKOTO IEMOHTa)Ka JaTYrMKa pacxo/a peKOMEH-
JyETCSl MPU YCTAHOBKE MOKPBHIBATH MOBEPXHOCTh Mpokiaaku cMazkou (tuna [IUATUM,
Loctite 8020 uan aHATOTHYHOM).

3) B KOHCTpyKIMM JaT4MKa pacxo]a MOKET ObITh MPUMEHEHA KpyIJlas pe3uHOBast
IIPOKJIAJKa C YJIYYIIEHHBIMHU JKCIUTyaTallAOHHBIMU XapaKTEPUCTUKaMU. MeCTO yCTaHOBKHU
PE3MHOBO MPOKJIAJKU — B CIEIMAIbHBIX KaHABKAX HA TOpLax AaT4yuKoB. [IpaBuibHOE 00-
pailieHre ¢ IpOKIAAKOM, rapaHTUPYIOIee ATUTENbHYI0 0ecpoOIeMHYIO SKCILTyaTaluIo,
3aKJIK0YAETCS B!

- 3alIUTe MECTa PACIOIOKEHUS MPOKIAIKH B JaTYMKE pacxoaa U OTBETHOM (hiaH-
€ OT MEXaHMYECKHUX Ne(EeKTOB (B TOM YHUCIE LapalliH) B MPOLECCE TPAHCIOPTHUPOBKH,
XpaHEHHs1, MOHTaXa U CEpBUCa,

- YCTaHOBKE INPOKJIAIKH, IMOKPHITOM CMa3KOW B YHMCTYIO KaHaBKY, IIPOMBITYIO OT
CJIEJIOB CTapOM CMAa3KH, MECKA U OTJIOKEHU,

- CO3JIJaHHUH YCIIOBUH JUIS XPaHEHUs IPOKIIAIKH, UCKIIIOYAIOIINX CKPYUYMBAHHUE WU
uHbIE TeOopMalInU.

Crnenyer MOMHHTB, UTO BCE TATYMKH SIBJIIFOTCS BBICOKOTOYHBIMHU Y3JIAMH CUETUYHUKA.
JlaT4MKN XapaKTEPU3YHOTCS XPYNKOCTBIO U YyBCTBUTEIBHOCTBIO K CHIIBHBIM 3JIEKTpOMAr-
HUTHBIM oM | nieperpeBy. SAIIPEIIIAETCS: poHsATh 1aT4uKH, CTy4aTh O HUM, MPO-
U3BOJUTH CBapO4YHbIE pabOThl Oike 1 M A0 cyeTumka, UCIOJIb30BATh JUIsl MOHTa)Xa OT-
BETHBIX (IaHIIEeB JaTYMK pacxoja. [Ipu mpoBeaeHNN cBapOUHbIX paboT Ha TPYOOTPOBO/Ie-
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MCCTC YCTAHOBKH JddaTHYHMKa pacxoja, HOCJ'IGI[HI/Iﬁ HeO6XOI[I/IMO OTKJIIO4YaTb OT BBIYHC-

JATETIS.
VYcranoBka ceHcopoB FSL mokaszana Ha pucynke 7.2.

HeiirpansHeri
CHIHKOHOBEIH
TePMETHK

ITnomGupoBOIHAs
MPOBOJIOKA

Cemncop FSL c kaGeneMm u pazbeMoM

Momnraxsaas erynka FSL
S Crenka xopmyca FS
(WM MOHTAXHOTO
TpyGonpoBoaa)
Pucynok 7.2
64 .

2 orB.04.5

pPa3bEMOB KOM-

MecTo yCTaHOBKH CEHCOPOB — MOHTAXK-
Heie BTynku FSL. Cnemyer obOpatuth

/@l BHUMaHHE Ha COOTBETCTBHE MAapKHUPO-

Bricora me 6omee 60 MM poc (1A, 2A, 3A, 1B, 2B, 3B): MoH-

TQXHBIX BTYJOK Ha MHJIWHIAPHYECKUAX

1A 2A  3A MOBEPXHOCTAX (raHieB kopmyca FS

solohn :‘°““"A"'°" FSL Kabeyell yCTaHaBIMBAEMBIX CEHCOPOB U
B[ BR|en B 2B 3B

mytraropa FSL. @ o=
CranpHas 1Iaidi- M5 M
6a, NpMwKUMHAs | LN
ITnomGupoBoyHas < “
IpOBOIOKa raika M 3amuT- : §
Has IMPOKJIAJKA a
DuKcaTop - g o
- HAJ€BAIOTCI Ha g ] ,E
cKaGe”" P;SL Kabenmm  CeHco- E‘ =]
a3beMaMH
P POB. IIpu- % QOE
v o
Pucynok 7.3 )KMMHasi  rauka = é
3aKpy4YMBAETCs Ta€UHBIM KIIFOYOM 24 MM 10 YIUIOTHEHUs (pTopo- % &
IJIACTOBOM MPOKJIAIKK ceHcopa. [locienHee rapanTupoBaHHO AOC- =

TUTAETCSl MPU KOHTAKTE METANIMYECKOW 4acTh OOJIBIION BTYJIKHU
CEHCOpa C YIUIOTHUTEIIbHOM MOBEPXHOCTHIO MOHTAXXHOW BTYJIKH. PucyHok 7.4
Ha pucynke 7.2 mokaszan crnoco0 MIOMOUPOBKH CEHCOPOB MOCTE

MOHTa’Ka, a TAK)KE 3al[UTa FTEPMETUKOM OT MbUIK U Biaru. [lokpriBaeMble T€pMETHKOM I10-
BEPXHOCTH JIOJDKHBI OBITh MPEABAPUTENIBHO MPOMBITHL U 00e3KupeHbl. JnuHa kabenen
CEHCOPOB paBHA 1 M, MOATOMY HEOOXOUMO MPEAYCMOTPETH PACIIONOKEHHE KOMMYTaTopa
FSL (pucynox 7.3) B HEeMmocpeACTBEHHON OJIM30CTH OT CEHCOpPOB. M300paxkeHo MOAKIIO-
YeHHe U MJIOMOHMPOBAHHE PA3bEMOB TPEX CEHCOPOB. i IIUTENbHON HAACKHOMN CITyKObI
KOMMYTaTOpa €ro TeMmIlepaTypa MpHu JKCIUlyaTallud He JoJbKHa mpesbimarh +90 °C

(100 °C kpaTKOBpEMEHHO).
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KoMiuiekT gemMoHTaka CEHCOPOB M3 BTYJIKH (BUHTBI, OOJITHI, IUIaHKAa U OPYCOK) U
IpUMEHEHUE H300pakeHbl Ha pucyHke 7.4. OQHOBpEeMEHHOE BKpy4YUMBaHHE OOJTOB B
OTOPHBIA OpPYCOK MO3BOJISIET M30ekKaTh MEPEKOCOB M 3aKJIMHUBAHUS MPU H3BJICUCHUU.
Kommiekt — enuHcTBeHHOE 3D PEKTUBHOE CPEACTBO M3BJICUCHUS CEHcopa 0e3 MOoBpexe-
HUS [10CJIE JJIATEIBHON pabOThI B dKECTKHUX YCIOBHIX 3KCIUTyaTalluH, B TOM YHUCJIE C CUJIb-
HO 3arpsI3HEHHBIMU KUJKOCTAMH.

Jliist ycTaHOBKH aTdanka Temnepatypsl TS (maBnenus PS) Ha TpyOOIIpoBOa NCHONB-
3yeTcs mpuBapHas BTYyJIKa U3 KOMIUIEKTAa MOCTaBKU. BTynka nMeeT pa3indHble BApUAHTHI
UCIIOJHEHUS IO JJIMHE B 3aBHCHUMOCTH OT auaMerpa TpyOompoBoga (pasaen «Komriaekt
nocTtaBku»). st ee MoHTaka TpeOyeTcsi IPOCBEPIUTh OTBEPCTUE KPYTIIOE B TUAMETPalb-
HOM C€YEeHHMH TpyOorpoBoja moj yriaom 90° 3aTem BCTaBUTH BTYJIKY U mpuBaputh (IIpu-
J0eHus1). MOHTaX JaT4rKa MOXKET MPOU3BOJUTHCA B U3TMO WIIM TEXHOJOTHYECKOE pac-
HIMpEHHEe TPyOONpoBoAa. YIUIOTHUTENbHAS MOBEPXHOCTh BTYJIKM JOJDKHA Ipeaoxpa-
HATBCS OT OpbI3T MeTasuia npu cBapke. [locie npuBapku pe3p0y BO BTYJIKE HEOOXOAUMO
O4HCTHTHh MeTUrKOM M10x1,5 (wnu M33x2) mis naruukoB Tiuna TS uan M10x1 gis gat-
yukoB 1SG BO M30€XaHUE MOPUYM TUIIB3bI/JaTYMKA U CaMOM BTYJIKU NP MOCIEAYIOIIEn
cOopke-pazdbopke. 3alUTHYIO THIIB3Y MEpPe]] YCTAHOBKOW JTaTYMKa TeMITepaTypbl HE00X0-
JTUMO TIpUMEPHO Ha 5-7% HANOJHUTH BHICOKOTEMIIEPATYPHBIM CUHTETHUECKUM WJTU CUJIH-
KOHOBBIM MacyioM (Hampumep Loctite 8020). I[Ipu monTaxke TS Ha BepTHKaIBHBIX y4acT-
Kax TpyOOIpoBOIa JIsi HAMIOJHEHHUS 3alIUTHON U3kl CIEIYET UCIIOIb30BATh MACIIO TO-
BBIIIICHHOH Bsi3kocTH (Hanpumep conuaon win Loctite 8101). Pabouee nonoxxeHne aaTau-
KOB jAaBieHusi PS — BepTukanbHOe ¢ OTKJIOHEHHEM B mpenenax * 10° snexTpuueckum
pazpeMoM BBepX. JlaTUMKM JaBIEHUs YCTAaHABIMBAIOTCA B NPUBAPHYIO BTYJIKY 4epes
HITYLEp U3 KOMILIEKTa MocTaBku. [Ipy ycTaHOBKE HaTUYMKOB JaBJICHHS HA BEPTUKAJIbHbBIC
TpyOONIPOBOIbI UM TPYOOIPOBOABI C pabounmu Temieparypamu Boitie + 60 °C crenyer
MPUMEHATHh UMITYJIbCHbIE TPYOKHU: B MEPBOM CiIy4ae JIsl COXpPaHEHHsS] HEOOXO0JMMOTI0 Bep-
TUKAJIBHOTO pad0yero MoJIoKeHUsI JaTYMKa WIIM CHUYKSHHS TEMITEPaTyphl.

BHUMAHMUE: [laTuuku u30sITOUHOrO faBiieHus: (MapkupoBka PSG) uMeroT coob-
IIEHHE ¢ aTMOC(Eepoil Yepe3 TEXHOJOTUYECKHUE OTBEPCTHUSI B AJIEKTPUUECKOM pa3beMe Ha
Kopnyce. B ciydae omacHOCTH 3arpsi3HEHMs JIaTYMKa BO BpeMs JKCILTyaTalldu CIEIyeT
00ecneynTh TOMOTHUTENbHbBIE MEPHI 3aIIUThI 00JIaCTH pa3beMa MPU MOHTAXKE.

Boruncnurens kpenurcs (pucyHok 3.1) B m000M yAOOHOM MECTE M MOJOXKEHUH C
IOMOUIBI0 KPOHIUTEIHA U YeTblpeX BUHTOB M3 (urypymnoB). ['abapuTHble pa3mepbl Bbl-
gucimTenst He npebimaioT 125x107(120)x35(42) mM. B ckoOkax ykazaH pa3mep B cOope
C KPOHILUTEHHOM M C T€pMOBBOAAMHM KaOesel natuukoB. CrpaBa OT BBIYMCIUTENS PEKO-
MEHAYETCSl OCTaBUTh CBOOOIHOE MecTO He MeHee 50 MM s kabenei naTuukoB. B ciyuae
YCTaHOBKM BbluMciautens Ha peiiky DIN35 BbrumcinuTenps onuuoOHanbHO KOMIUIEKTYETCS
COOTBETCTBYIOIIUM KPEIEKOM.

Kabenu nomkHbI ObITh 3aLUIIEHBl OT CONIPUKOCHOBEHUS ¢ HarpeTeiMu Boime 70 °C
MOBEPXHOCTSIMH U MEXaHHUECKHUX MoBpexaeHui. [lonkmouenne kabenei mporu3BoOIUTCS B
COOTBETCTBUU C MAPKUPOBKOM. JlomycKaeTcsi COBMECTHAs yKia/ika Kabenel 0JJHOro cuer-
gyuka. [Ipu nmpoknagke kabeneit

3AITIPEIITAETCA:

- TEepeKpy4YHBaTh U JOMYCKAaTh U3TUOBI MAJIOTO paanyca,
- YKJIaJIKa BJIOJIb JJIEKTPUYECKUX CUIOBBIX IUTAXOIIUX JTUHUMN.

BHUMAHMUE: Tpy6onpoBoa — MeCTO YCTaHOBKH KaXKJ0T0 JaT4MKa pacxoja JoJ-
JK€H OBITh 3a3emiieH. TpeOoBaHME 3a3eMIICHUS ONpPEACISIETCs ACHCTBYIOIIMMH HOpMaMu
AKCIUTyaTaly TPyOOIPOBOJIOB M MPEIOTBpaIllaeT MOSBICHUE Ha HUX CHUJIOBOT'O HaIpsiKe-
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Hus. [Ipy BO3HHKHOBEHUHU CII0KHOCTEW C OpraHu3aluend 3a3emMileHHs (KaToAHas 3aliuTa
TpyOOINpOBOJIa, YAAJIEHHOCTh WM TPYIHOAOCTYITHOCTh KOHTYpa 3a3€MJICHUS, HAIUYWE
MOJKJIFOUEHHBIX K KOHTYPY MOIIHBIX HCTOYHHKOB MOMEX) PEKOMEHAYETCS aHAJIOTHYHOE
3aHyJICHHE.

Jliia 3a3eMiIeHus] TaTYMKOB Pacxoa MPUMEHSETCS KOHTAKTHBIN JIEECTOK U3 KOMII-
JIeKTa MOCTABKH, MPIKUMAEMbIH K MOHT@XXHOMY (DIIaHIy TaTYMKa MOCPEICTBOM Taiiku. B
Clly4ae HECKOJIbKMX JTaTYMKOB pacxojia B cOCTaBe cueTurka X12 OHM COEUHSIOTCS MEXK-
Iy cOOOM U K KOHTYPY 3a3€MJIEHHsI MEITHBIM MHOTOKMJIBHBIM IIPOBOJIOM CEYEHHEM HE MeE-
Hee 2 MM,

Ji1 3a3eMIIeHHsI KOpITyca BBIYMCIIUTENS UCIIOIb3YETCS TOCTABISIEMbIN B KOMIUIEKTE
HOJIKJIFOUEHHBIN K KOpIycy 15 ¢cM NpOBOJHUK ¢ KOHTAKTOM Ha cBOOOJHOM KoHIe. Hapa-
IIMBAHUE JJIMHBI 3a3€MJISIOLIETO NMPOBOJHUKA BBIUMCIUTENS 1O HEOOXOIUMOM MpPOU3BO-
JUATCS U30TMPOBAHHBIM MEIHBIM MHOTOXKHIIBHBIM TIPOBOJIOM CedeHneM He MeHee 0,2 MM,
[Monkouenune 3a3eMIISIOIIEr0 MPOBOIHUKA MPOU3BOAUTCS JIIOOBIM cIIocoO0M (Taiika, 00-
KUMKa, KIEMMHas KOJIOAKa), 00eCIeYBAIOLIIM HAJCKHBIN 3JICKTPUUECKUIM KOHTAKT. 3a-
3eMJICHUE BBIYHCIUTENS MPOU3BOJIUTCSA HAa BBHIOOP: Ha KOHTYpP 3a3€MJICHHUS WM Ha KOH-
TaKTHBIH JIENECTOK 3a3eMJICHHS 1aTYMKa Pacxo/a.

OOopynoBaHHe 3a3€MIICHHS He CBA3aHO € JOCTH:KEHHEM 3JIEKTPHYeCKOH WJIN
HHOI 0e30ImacHOCTH PabOThl CO CUYETUYMKOM. 3a3€MJIEHHE IOBBIIIAET YCTOWYMBOCTH K
AJIEKTPOCTATUYECKUM M 3JIEKTPOMATHUTHBIM IOJSAM 32 CUET IKPAHUPOBAHUS KOPIYCOM
BBIUHCIIUTENS U 00ECIIeUNBAaET HAJIXKHYIO Oecriepe0oiiHy 0 paboTy CUeTUHKA.

BHUMAHMUE!

3nHak «X» B MapkupoBKe B3pbiBo3amuThl Beruuciaureneii CALC u amantepos
X12AC yka3biBaeT Ha cHelalbHbIE YCIOBHS MX 0€30MacCHOr0 MPUMEHEHHUS, 3aKIII0Yato-
IIMECS B CIEAYIOIIEM:

- K BerurcnurensiM CALC MoryT noakiaro4aThCsi BXOJAIIME B KOMIUIEKT MOCTaBKU
JaTYUKH TeMIepatypbl 1S, faTuuku AasieHus PS, kaGenbHble pa3BeTBUTEIN U KOMMYTa-
Topbl FSL, ynosnerBopsitomue TpedboBaHusiM myHKToB 4.6.24 «[IpaBuna ycrpoiicTBa 3Jiek-
TPOYCTAaHOBOK. DIEKTPOOOOPYI0OBaHUE CIIEIUATBHBIX YCTAHOBOK» (111 YKpauHsbl), 7.3.72
«IIpaBuiia ycTpoHCTBa 31EKTPOYCTAHOBOKY,

- 3amena jgutueBbix 6atapeit CALC u agantepoB X12AC gomkHa IPOU3BOIUTHCS
BHE B3PBIBOOIIACHBIX 30H,

- B MH(OPMAIIMOHHYIO CETh MOTYT BKJIIOUAThCS OJHOBpPEMEHHO He Ooisiee 20 BBI-
yuciaureneiit CALC,

- BO B3pbIBoomnacHoi 30He anantepbl X12AC MOryT MOJKIIOYATHCS K BHIUMCIUTE-
assm CALC gepes ontuueckuid nuHPpakpacHblii HHTEpPENC WM MPU OTKIIOUCHHOM Tepe-
xonauke RS232 (USB) — gepes nmpubopusiii uaTEpdEiic,

- anantepbl X12AC, pacnonokeHHbIe BHE B3PbIBOONIACHOM 30HBI, MOTYT IMOJKIIIO-
yaThcs K Beruucimressim CALC Bo B3phIBOOTIACHOM 30HE Yepe3 MpuOOpHBINA HHTEpdEc
P YCJIOBUU OTKJIIOYEHUS ajjanTepa OT KOMIIbIoTepa (MIpUHTEpa),

- noaxmroueHue amantepoB X12AC kK mepcoOHAIBHOMY KOMITBIOTEPY (IIPUHTEPY)
JOJDKHO MPOU3BOJMTHCS BHE B3PHIBOOMACHBIX 30H; MPHU 3TOM MNpUOOpHBIM MHTEpdeiic
ananTepoB J0JKeH ObITh oTKItoueH oT Bohruucnuteneit CALC u pa3BerButeneil BO B3pbI-
BOOITACHOM 30HE€.
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8. [ToaroToBka k padore. HactpoeuHbie mapamMeTpsl

B cepBucHom pexxume YcranoBka (cmotpu paznen «llopsimok paGoTwi») ycTaHo-
BUTH HACTPOECYHBIE MapaMeTphL:

- CYETYMKa: S3bIK Juanora, aapec npubopHoro mHrepdeica B cetu, Tvn Hopmu-
pPYEMOTO apxXuBa KOJUYECTBA KHJAKOCTU (0ObeM-Macca), eIMHUIIA U3MEPEHHS TEIIOBON
HEPruu (JKOYJb-KaJIOpHs), MPU HEOOXOAMMOCTH MPOU3BECTU KOPPEKIUHUIO MOKa3aHUU
4acoB,

- MOJyJiel: 3HaUeHUE TEeMIIepaTypbl OTCYTCTBYIOIIErO0 TPyOONpoBoAa (B MOAYISAX
uct. 01, 06, 07; npu Teruoydere 3TO TOrOBOpHAsi TEMIIEpATypa XOJIOAHOUN BOJIbI), JaBJie-
HUM (CpeHre 3HaueHUs U30BITOYHBIX JABJICHUMN; MPU TEIJIOYYETE 3TO JOTOBOPHOE AaBJie-
HHUE XOJOAHON BOJBI) B TPYOOIPOBOJAX YCTAHOBKU NAaTYUKOB Temrieparypsl {151}, nua-
METPBI MPSMBIX YYACTKOB B MECTE YCTAHOBKH JJATYMKOB PACX0/1a.

[Tocne 3amosiHEHHS TPyOOMpPOBOJA TEIUIOHOCUTEIEM (BOJOW, WHOW >KHIKOCTHIO)
cienyeT co3/aTh MOTOK C MaKCMMalbHO BO3MOKHBIM PAacXOJOM JJIMTEILHOCTHIO He-
CKOJIbKO MHUHYT. 3aT€M pPacxoJ MOKHO YMEHBUIUTh W 4yepe3 20 MHH MOJHOCTBIO IEpe-
KpbITh. B cepBucHom pexxume [loBepka Mpou3BeCTH KOPPEKIUIO CMELIEHUS HYJIS JaT4u-
KOB pacxoaa. Koppekuus MoxkeT ObITh MPOU3BEICHA Cpa3y MO BCEM MOIKIIOYEHHBIM J1aT-
YUKaM WJIM BBIOOPOUYHO B COOTBETCTBUM C MEHIO. Bpemsi KoppeKIMu — HECKOJIbKO MUHYT
Ha Ka)XbII JaTYUK.

[Ipu oTrpy3Ke CUETYMKOB U OTCYTCTBHHM OTMETOK B ClielU(PUKAIIMK 3aKa3a yCTaHaB-
JIMBAIOTCSI PYCCKHM SI3BIK, aapec uHTepdeiica — 7, apXUBUPOBAHKE MO Macce (B MOAYIISX
uctt. 01 — o o6bemy), enMHUIA U3MEPEHUS — KaJOpHUsl, TEMIIEpaTypa XOJIOAHOW BOJBI —
0 °C, Temmepatypa tpybompoBona mis 01 ucmonnenus — 20 °C, 3HaueHUS] TUAMETPOB
IPSAMBIX YYaCTKOB (MPU KOMIUIEKTAIlMK JATYMKOB pacxoja MpsIMBIMU YYacTKaMH, B MPO-
TUBHOM CJIydae yCTaHaBIuBaeTcs 3HaueHune papHoe DN).

9. Iopsinok paboThI
Ha pucynke 9.0 nmpuBeneHo nuanoroBoe MEHIO CUETUMKA MPU €ro SKCIUTyaTalluH,
A€ HaXXaTuemM BCCI'O TOJIBKO HpaBOfI KHOIIKH ITI0JIB30BAaTCJIb MOKET ITOCMOTPETL BCE OC-
HOBHBIC UBMCPCHHBIC MMapaMCTPHI. Menro PEKNMOB ITIOJIB30BATCIIA SABJIACTCS 9aCTBIO ITOJI-
HOT'O MCHIO PCIKUMOB.
MEHIO PEXKMMOB /UIA 110/1b30BATEJIA

OCH HAPAMETPOB

TEMl]j]%Ei’?TYPA OB];EI\/]I-]I)I[/I, MACCOBBIA BBEM, MACC,

PACXOJIBL {QV1t {OMI} {Ul} (M1}

BPEMS PABOTBI

BPEM:
A HJUYYyYyYy:MM:CC

TEILIOBAA MOIIIHOCTb
W OHEPTHUA _ {P}. {E

TIPHMEYAHHE: KII1, KTIN- BXOI TTO KHOIIKE KIT B CHETYHKE C OTHAM
HJH HECKOJBbKHMH MOIYNAMH, COOTBETCTBEHHO

MeH10 01HOMOAY/ILHOI0 CHETYHRA HPOCMATPH-
BACTCS MOCJIEI0BATE/ILHBIM HAKATHEM TOJILKO
npasoii KHONKH

B nmoaHoMm oO0beMe MEHIO CUETUHMKA COACPIKHUT ABA PCKMMa WHIAUKAIIUN (pI/IcyHI(I/I

9.1, 9.2 Tlonnoe MeHto cyeTunka B [IpUIIOKEHHSIX): OCHOBHBIX MapamMeTpoB (MHIUKAIUS

L PAZHOCTH
{UL-U2}. IM1-M2}

e

Pucynok 9.0
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U3MEPEHHBIX MMAPaMETPOB M BEJIUYMH) U JIONOJHHUTENBHBIX MapaMeTpoB (KOHTPOJIb KOP-
PEKTHOCTH YCTAHOBKM M SKCILTyaTalldd CUETYMKA) U CEPBUCHBIE PEKHUMBI: Y CTAaHOBKA
(BBOA MapaMeTpoB IpU YCTaHOBKE cueTyuka), Koppekuus (BBOA mapaMeTpoB JaTYMKOB
IIpU UX 3aMEHe U nocie nosepku), [loepka. Bxox B cepBUCHbBIE peXUMBbI IPOU3BOIUTCS
no mapoito: 11223344 — Bxon B pexkumbl Y craHoBka 1 Koppekiust (mpoayOmupoBaH 1o
YMOJYAHHUIO JUISl K&XKI0T0 MOJYJIsA, IO 3alpoCy 3aKa3uMKa yCTaHaBIMBAKOTCS pa3HbIE Ma-
poin) u 31415926 — IloBepka (o0wmmii Ay Becex Moayiei). Bxox B pexum [loeepka npe-
peIBaeT mpouecc uzMepeHus. [lapomum Moryt ObITh M3MEHEHBI IO 3alpOCy 3aKa3uuKa.
CueTynk MpOU3BOAUT aBTOMATUUYECKUN BBIXOT U3 pexXUMOB MHAMKanu 1 Y cTaHOBKa IpU
nepepeiBax B pabdote cBbilie 60 cekyna. /s 3aBepiieHnst paboThl B CEPBUCHBIX PEKUMAX
Koppekuus u [ToBepka He0OX0IMMO HCTIONB30BATh MYHKTHI MEHIO « BBIXOT 13 MEHIO».

Huoxe onucanbl pexxuMbl pabOThI ¢ KJIABUATypOil 1 MHAUKATOPOM cueTunka. O0beM
MEHIO, MPEJCTABICHHBII B ONMHCAHUH, SIBISETCS MAKCUMAJIbHO IMOJHBIM U OTPa’KaeT BECh
BO3MOXKHBI 00BEM MHpOpMALMU U cepBUca. PealibHble HCTIONHEHUSI MOAYJEN U KOH(pU-
Typaiuy CYeTYHMKa HCIOJIb3YIOT OOBIYHO YacTh MPEACTABIEHHOTO MeHI0. McxomaHoe co-
CTOSIHME: MHAMKATOpP BbIKIIOUEH. [Ipyu HaxkaTum 110001 KHONKY aKTUBU3UPYETCS MHINKA-
Top. [lepeMenienue BIEBO U BOPABO MO MEHIO MPOU3BOJIUTCS, COOTBETCTBEHHO, 110 KJI 1
KII. Ilepememienne BBepx-BHU3 — KB. IIpu BBOAE naposist M peJakTHpOBaHUM JaHHBIX:
BbIOOD penaktupyemoit uudpsl — KJI u K11, u3amenenue 3nauenust uudpel — Npu HaxXaTon
KB ¢ nomomsro KJI nimm KII. Oxonyanne BBoga — KB B mo3unuu 3Haka «b» Ha WHIUKA-
TOpe, OTMEeHa — «x». CYEeTUNK UTHOPHUPYET BBOJ 3aBEJOMO OMIMOOYHON HMH(OpMaIu B
CEPBHUCHBIX pEeXUMaxX ¢ OJIHOBPEMEHHON Bblauei COOOIEHNUS.

Ha Bxone B mento (pucynok 9.1) Beioupaercst IRDA st cHsitust apxuBHoi uHpOp-
Maluy 1o MHQpakpacHoMy UHTep(deicy UiIu OAUH W3 MOAYJIEH CUeTUYMKa ISl MHIUKa-
uu/cepBuca. CHATHE apXuBa 10 HH(PpakpacHOMY UHTepdeiicy 3anumaet B cpenneM 20 c.
PaccrostHue 10 ycTpoiicTBa CUMTBIBAHUS JOJDKHO HaxoauThes B mpenenax 10...50 cm. Ha
MOMEHT CUMTHIBAHUSI OKHA MHTEP(EHCOB CUETUMKA U aJlalTepa paclojaraioTcs OJHO Ha-
IPOTUB JAPYTOro.

BHUMAHMUE: B cBsi3u ¢ mMHUPOKUM pacipOCTPaHEHUEM SHEProcOeperaronmx oc-
BETUTEJIbHBIX JIAaMII B PsIJI€ CIy4aeB OTMEUYEHBI IPOOIEMBI CBA3HM CO CYETUYMKOM IO UH(Ppa-
KpacHOMY uHTepdeicy. YacTh Takux JaMI H3IydaloT MepuoanyYeckre MHpakpacHbIe
HUMITYJIbCBI OOJIBIITON BEIWYWHBI, Hapyliawiue yctoiuuBocth kaHaita |IRDA. Tlpu stom
CJIeIyeT UCKIIIOYUTh MTONaJaHue IpsIMOTO CBETAa OCBELIEHUS HAa BBIYMCIIUTEIIb.

Hnouxayua ocnoenvix napamempog T03BOJSET BBIBECTH HA MHJIUKATOP BCE MU3-
MepsieMbl€ BEJMYMHBI. B cilydae HenmpaBUJIbHON YCTAaHOBKH, HKCILTyaTallMM WM HEHC-
IIPABHOCTU CUETYMKA BO3HHUKAET COOTBETCTBYIOIEE COOOIIEHUE HA MHIUKATOPE U B ap-
XMBE aBapUMHBIX COOBITUHN Moy (cMoTpu Tabmuiy 9.1). Ilpu sToMm mpouecc HakorIe-
HUSl CYMMapHbIX BEJIMYMH B MOJAYJIE MOXKET OCTaHABJIMBAThCA. B 3TOM ciyyae akTMBU3U-
pyeTcs CUETYMK BPEMEHHM OCTAaHOBKM MOJYJIS, HAaKaIUIMBAIOLIUMN CyMMapHOE BpeMs Ipo-
cTos. Bpems paboThl cueTyrKa HAUMHAET HAKAIJIMBAThCS C MOMEHTA U3rOTOBJIEHUS U OC-
TaHABJIMBAETCS TOJIBKO B CIy4ae MOJOMKH CUETUYHMKA MM IIPH MOJTHOM pa3psiie OaTapen.

ApxuB aBapuHHBIX COOBITHI TaK)Ke HAKaIlJIMBAET HH(POPMAIUIO O BBIXOJIE TEMIIEpa-
TYpBl KOpPITyca BBIYUCIUTENS 3a mpeaensl padouero nuanazonHa «Tc < — 30 °Cy, «Tc >
+60 °C» u nonHoM paspsne Oarapen «bartapest pa3pspkeHa» NPU HANPSIKEHUM HUXKE
2,9 B, 10 1OCTHXEHNN KOTOPOTO CUCTYUK MpEeKpaiaet padbory.

Ilpeocmasumensam uncneKmupyrowux Op2aHu3ayull pekomeHoyemcs obpawjams
BHUMAHUE HA COOMBEMCMEBUE CYMMAPHO20 BPEMEHU OCMAHOEKU MOOYIeU CUemuuKa 0o u
nocie 8600a €20 8 HKCHAYAMAYUIo, d 8 Cayuae ux pacxodcoeHus — makice Ha KOIU4ecmeo
6X0008 8 CePBUCHDBLE PEHCUMDL.
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Tabmua 9.1
N3mepenue
Coobuienne lefllllflﬂa BpeMs oc- | 00beM, | Temmosas
TaHOBKH Macca OHCpPTUA
Pecrapr COoii mporieccopa Uil pe3ysIbTaT TecTa — + +
3aMeHUTh Hanpsoxkenue 6atapen Huxe 3,1 B (octanocs npumepno 10 % - + +
Oarapero €MKOCTH OaTapem)
Ommbka T | HeucpaBHOCTh MJIM HEUCIPABHOCTh AATYMKOB TEMIIEPATYPHI + — —
(P/V) (maBrmenusi/pacxomna), oOpbIB-3aMbIKaHUE KaOesed, OTKIIroue-
HUE TaTYNKOB
T1<T2 TemmnepaTtypa momaromiero TpyoompoBoja MEHBIIE TeMIiepa- — + -
Typbl oOpatHOoro Gosiee yem Ha 5 °C wim ommOKa MOHTa)ka
JATYUKOB TEMIEPATYPHI
T<0 Opna u3 Temneparyp TS monyns ucn. 03...10 mensiie 0 °C — + —
Q>0Qmax Pacxo nmpeBpIaeT yCTaHOBICHHBIA MPEET — + +
Ommbka Q | OTcyTcTBHE KUIKOCTH (HETIONHOE 3allOJIHEHHE) B JaTUHKe + — —
pacxolia WM HaJU4YUE B MOTOKE OOJIBIIOrO KOJIWYECTBA HE-
PacTBOPEHHBIX Ta30BBIX IY3BIPHKOB M TBEPHBIX NpUMecel
WM 3aCOpEHUe JaTurKa pacxojia UM HapylIeHbl TpeOOBaHUS
TUAPABINKY IPU MOHTA)KE WJIM HEMCIIPABHOCTh
YpoBeHb [loBbILICHHBINM ypOBEHb MOMEX M JaT4yuKa pacxoia, BbI- - + +
oMex 3BaHHBIA AIEKTPOMATHUTHBIMH HABOJKAMH, JSJICKTPUUECKUM
TOKOM IO MOHTQXHOMY TpyOOIpOBOAY, MEXaHUYECKUMHU
BUOpALMSIMU BBICOKOM YacCTOTHI WJIM KaBUTAIUEll B U3Mepsie-
MOM JKUIKOCTHU
HeucnpaBHa | Tonpko It matunkoB pacxona ucnoinenuss T. HepaGoro- - + +
JMaroHanb | crmocoOHa ojHa (JBe) mapa YIbTpa3BYKOBBIX CEHCOpOB. [Ipu-
FS YUHBI Pa3HOOOpa3Hbl, B TOM 4YHMCIE 3acopeHue. JlaTyuk pac-
X0J1a pab0TOCIOCOOEH, CMOTPHU paznen 2

[Tpumedanue: «+» — mapamerp U3MepsIeTCsl, «—» — IapaMeTp He U3MEPSIETCSI.

B pexume Huoukauusa ocnoenvix napamempoe naxarueM kKHOnok «KJD», «KID»
MPOU3BOIUTCS BHIOOpP poOjia MHIUIIMPYEMOTO MapameTpa BRIOPAHHOI'O MOJYJISA CUETUYHKA.
IIpu nmocnenoBarensHOM HaxkaTtuu «KID» nHAMIUMPYIOTCS, COOTBETCTBEHHO:

- temnepatypsl qatuukoB 11, T2, TIT (T3), TX (T4), TS, T6,

- JaBJjieHHs maTdynkoB P1, P2,

- 00BeMHBIN pacxo] 1 MaccoBbIi pacxoa QV1, QM2, QVIL, QM1, QV2, QMII,

- 00meMm u Macca Ul, M1, U2, M2, UII, MII,

- 00BeMbl Npu MHOTOTapudHOM yueTe ropsueit Boasl U, USO+, U45-50, U40-45,
U40-, cOOTBETCTBEHHO CyMMapHbIi 00BEM U 3HAUEHHUS B TEMIIEPATYPHBIX 30HAX,

- TeIIoBasi MOITHOCTH U AHeprus P, E,

- TEeKyIlee BpeMs U JaTa ¢ aBTOMATHYECKUM TIEPEX0/I0M Ha JIETHEe/3UMHEE BpeMsl,

- BpeMms pabOThI.

VY4yeT pasHOCTH TOKa3aHWN TEIUIOHOCHUTENS MO0 MAacce SIBISETCS MPEANOUYTUTEh-
HBIM: €€ BeJIM4YrHa OOBEKTUBHA, T.K. HE 3aBUCUT OT TEMIIEpaTyp B TPyOONpPOBOIaX.

Hnoukayus 0onoiHumenvHblX napamempos He NPEPHIBACT MPOIECca U3MEPECHUS
Y TIPOU3BOAUT UHAMKALIUIO CIIYKEOHBIX JaHHBIX:

- TapaMeTphl CUETYMKA: 3aB. HOMEP, aJpecC B CETH, HCTIOJHEHUS MOIYJICH, CyMMap-
HOE BpEMsi OCTAaHOBKH MOJTyJIEeH, 00111ee KOJIMYECTBO BXOI0B B CEPBUCHBIE PEKUMBI, KOJIH-
YECTBO U JIaTHI TIOCIICTHUX BXOJIOB B KK/ CEPBUCHBIN PEKHM,

- TapamMeTpbl JATYUKOB pacxoia (WM MapaMmeTpbl MOJKIOYEHHbBIX CYETYMKOB BOJIbI):
THII, 3aB. HOMEP, MPOITYCKHAasi CIOCOOHOCTH 0 PACXOy W TEIIOBOM MOIITHOCTH, K0 duiu-
€HT IpeoOpa3oBaHus, TMAMETP MPSMBIX YHaCTKOB (IIEHA UMITYJIbCa CUETUYMKA BOJIbI),
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- TapaMeTphl JaTYUKOB TEMIIEpaTyphl: TUI, KO3 PHUIEeHT npeoOpa3zoBaHus,

- TapameTphl JaTYMKOB JIABJICHUS: THII, 3aB. HOMEp, K03 PUIIMEeHT mpeodpa3zoBaHus,

- HampsDKeHue 0aTapeu, TeMreparypa BhIYACITUTENS,

- 3HAYEHHS JABJICHUI B TPyOONPOBOJAX YCTAHOBKH JIaTYUKOB TEMIIEPATYPHI.

Unghopmayus uz pescuma Hnouxayusa oonornumenbHuvix napamempos 00AHCHA CO-
omeemcmeogams danuwbim u3 « Ceudemenvcmea o npuemke u ynakosxey uz Qopmynapa.

Cepesucnuie pexcumnl (Ycmanoeka, Koppexyusa, Ilosepka) 1mo3BOJISIOT UBMEHSTh
napaMeTphl CYETUMKA U aBTOMATHU3UPYIOT MPOLIECC METPOJIOTHUECKOTO TECTUPOBAHUS.
Pexxum Y cTaHoBKa MO3BOJISET 3a7aTh: OOIIHE MapaMeTphl CUeTYMKa (SI3bIK AUANIOTa, apec
npubopHOTO HHTEpdelica B CETH, TUIT apXHUBa KOJUYECTBA XUAKOCTH (00beM-Macca), eu-
HUIIa U3MEPEHHUS TETNIOBOM SHEPTUHU (JIKOYIIb-KAJIOPHSs ), KOPPEKIIHS BpeMEHU (B Mpeenax
+ 1 gaca B roja) U mapaMeTpsl MOyJieH (3HaYeHHE TEMIIepaTyphl TPyOONpoBOAa WA OT-
CyTCTBYIOIIETO TpyOonpoBoa B moayssax uct. 01, 06, 07, 3HaueHus u30bITOYHBIX JaBlie-
HUI B TPyOOINPOBOaX YCTAHOBKU JIATYMKOB TeMriepatypsl {1S/i}), 3HaueHus: TuamMeTpoB
IPSIMBIX YYaCTKOB B MECTE YCTAaHOBKH JaTYMKOB pacxoja. Pexxum YcraHoBka He mpepbl-
BaeT Ipoliecca u3MepeHus. Bxoa B MyHKThI MEHIO, 0003HAUYEHHbIE TyHKTUPOM, HE (PUKCH-
pyeTcs B apXvBe KOPPEKIIUH.

Pexxum Koppekius no3BosiieT u3MeHATh K03PGUIIMEHTHI TPpeoOpa3oBaHus JaT4yu-
KOB TeMIIepaTyphl, JaBICHUS W pacxoja mociie KanuOpoBku. M3mMeHeHHE mapameTpoB
MPOU3BOJUTCS B IMIYHKTE MEeHIO BBOJ MoCpeCTBOM MOJKIIOUYEHHOTO K MHTEpdEcy cueT-
YyKa KOMIIBIOTEPA C YCTaHOBJIEHHOM Iporpammon «Koppekuus». Pexxnm Koppexkuus He
IPEPHIBAET MPOIECCa UBMEPEHUS.

Pexxum IloBepka moamep>KMBaeT MOBEPKY H3MEPEHUS TEMIEPaTyphl, JTaBICHMUS,
pacxona/o0beMa, BBIYUCICHUSI TEIJIOBOM SHEPrUU (CMOTPU COOTBETCTBYIOIIME MYyHKTHI
MEHIO Ha pUCYHKE 9.2).

[IponvBHas ycTaHOBKA JUIsl IOBEPKH CUYETYMKOB MOXKET OBITH JIFOOOM KOHCTPYKIUU
Y TIPUHITUTIA JEHCTBUS U TOJDKHA 00€CTICYNBATh:

a) HEMPEPHIBHOCTh BOCIPOU3BEAEHUS HEOOXOJUMOTO pacxojia B TEUEHHE UHTEpPBa-
JIOB BpPEMEHU, OTOBOPEHHBIX B pazfene «[loBepka cueTunkay,

0) yCTaHOBKY IMOBEPSEMbIX JATYMKOB PAacXo/a C MPSMbIMU y4acTKaMH, OTOBOPEH-
HBIMU B IPWIOKEHNN «PexomMeHayeMbie MpsMble YIaCTKU MPU MPOJTUBHBIX UCTIBITAHUSIX)
pasnena «IloBepkay.

[TponuBHON peXUM CUETYMKA MO PaCXOIy-00beMYy CHHXPOHU3UPYETCs ¢ paboTon
MPOJIMBHOTO CTEHJA JIBYMsI CIIOCOOAMU: YNpaBIIEHUEM HauyajJoM-3aBEpIICHUEM IPOJIMBA
no HaxaTuio kHonku KII (mepBoe HaxaTne — cTapT, HOBTOPHOE — CTOI) WM 1O YPOBHIO
curnana HanpsokenueM +(5...20) B Ha Bxoze start/stop (kontakt 4) nHTepdeicHOro pasb-
ema cueTynka. KHOMOYHOE yIpaBieHHE MPOJIMBOM MPETHA3ZHAYCHO IS MPOJIUBHBIX pe-
KUMOB C HYJIEBBIM PAacXOJOM JI0 CTapTa. YTpaBlIEHUE MPOJIMBOM AJIEKTPUUECKUM CUTHA-
JIOM TIpeIHa3HAuYEHO ISl TPOJUBHBIX PEKMMOB C TOUHBIM 3HAUEHHUEM Pacxojia, YCTAHOB-
JICHHBIM HaKaHyHE cTapTa. BTopoil pexuM MpoJIMBHBIX UCHIBITAHUH sIBsieTCSl Oojee Tou-
HBIM ¥ TI0O3TOMY HPEAMOYTUTENBHBIM 711 TpuMeHeHus. [IpomB naTynkoB pacxoaa, mpea-
HA3HAYEHHBIX JJI1 YCTAHOBKU C KOHYCHBIMU BCTaBKaMH WU (iiaHIIaMU, MPOU3BOJAUTCS C
KOHYCHBIMH BCTaBKaMH WIH (DJIAHITAMH TOTO K€ UCIIOTHEHUS, COOTBETCTBEHHO.

becniponuBHON pexuM MO pacxoay-o0beMy 00eCIeUMBAETCS MPH MOIAKIIOYEHUU
KOMITBIOTEpA C yCTaHOBIEHHOU Tiporpammoit FlowtestX 12,

Hcnonb3oBanue pexxuma [loBepka onucano B Meroauke noBepku. Pexxum [loBepka
IPEpBIBAET MPOIIECC U3MEPEHHUS U HE UCKAXKAeT paHee HaKOTJICHHbIEC JaHHBIE U apXUBBI.
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10. Texandeckoe 0OCTyKHMBaHHE

OO0ecrnieueHne B3PHIBO3AMIMIIICHHOCTH MIPU IKCIUTyaTaluu

CyeTunKH OJBEPraroTCs ABYM BUAAM CEPBHCHOTO oOciyxuBaHus: Nel (MUHUMYM
pa3 B rox), Ne2 (pa3 B uetbipe roja). [Ipu Bcex HeHCnpaBHOCTSIX CUETYMKA WIIM J1JIs 3aMe-
HBI OaTapeu NMUTaHus o0paIaTbCs Ha IPeaNPUITHE-U3TOTOBUTENb WK 32 MIpeiesiaMu Tep-
puTOpUM YKpauHbl — B PETMOHAIILHOE MIPEICTABUTENBCTBO.

[Tpu oOcnyxuBanuu Nel MpoBEPUTH OTCYTCTBUE TEYH B MECTAX MOHTaXa TaTYUKOB,
HAJICKHOCTh KAOEJNbHBIX COCIMHEHUH, 3a3eMJICHUSI, OTCYTCTBHE MEXaHUUYECKUX U APYTUX
BUJUMBIX MOBPEXKIECHUN KOMILJIEKTA CYETUMKA, MPOBEPUTHh (PYHKIIMOHUPOBAHUE KHOIIOK,
WHJUKATOpa, HampsbkeHue Oarapeu nurtaHus. HampspkeHue HOBOM OaTapen COCTaBISET
npumepHo 3,7 B. Ilpu cumwxenun Hanpspkenus 10 3,1 B mpu oOpamieHun K UHIUKATOPY
CYETUMKa TOSBISETCA HaANuCh «3ameHuTe OaTaperoy. [Ipu CHUKEHUM HANpsHKEHUs 10
2,9 B cueTuynk momeniaeT HaKOIJICHHYI0 WH()OPMAIIMIO B TAMSATh U MpeKpaniaeT padboTy.
[Ipu oOcmyxuBanuu Ne2 BBIOJHUTH MepedeHb padboT mo obciyxkuBaHuio Nel, a Takxke
Ipy HEOOXOAMMOCTH IEMOHTAaX, OCMOTP, OYUCTKY ¥ IPOMBIBKY MOHTaKHOM 4acTH JaT4H-
KOB TEMIIEpaTyphl U JaBJICHUs, BHYTPEHHEN MOBEPXHOCTH JAaTYMKOB pacxoxa. [Tpu HeoO-
XOJIMMOCTH TPOU3BOJIUTCS 3aMEHA YIUIOTHUTEJBHBIX MPOKIAJOK JAaTYMKOB. MexaHuye-
CKasl YMCTKa U3MEPUTEIHHON KaMephl 1aTYUKOB JIaBJICHUS 3aIIPEIIACTCS.

[Tpu skcmtyatanuy B3pbIBO3ALIUIIEHHOTO UCMIOJIHEHUs cyeTunka X 12 HeoOXoaumo
pykoBojicTBoBaThesi HacTosiuM PO, rmasoit 4 IHAOIT 0.00-1.32-01 «ITpaBuna ycTpoii-
CTBa 3JIEKTPOYCTAHOBOK. DIJIEKTPOOOOPYAOBAaHUE CIEUHUATBHBIX YCTAaHOBOK» (I YK-
paunsl), rnaBoi 3.4 T193I1 (ms Ykpaunsl), rmasoit 7.3 1Y, IlpaBunamu 6e30macHoi
IKCILTyaTalMu 3JIEKTpoycTaHoBOK notpedureneit 1IBOII, neiictByromumu [IpaBunamu
TEXHUYECKOM SKCIUTyaTallu 3JEKTPOYCTaHOBOK notpeduteneit [ITD u apyrumu HOpma-
TUBHBIMH JOKYMEHTaMH, AEHCTBYIOUIMMU B KOHKPETHOW OTPACIIA POMBIIIJIEHHOCTH.

3ameHa OaTapeu NMUTaHUS BBIYMCIUTENS] HE BBI3BIBAET HEOOXOJIHMMOCTU IOBEPKH,
IPOU3BOAUTCS HA NPEANPUITUU-U3TOTOBHUTENE WM YIOJIHOMOYEHHBIM MPEICTaBUTEIIEM
«3MepuTENbHBIX TEXHOJIOTUI B MPUCYTCTBUU MPEACTABUTENS OpraHU3aluu, OCYIEeCTB-
JISIFOIIEH MOBEPKY CUETUYHMKOB, WIIM MPEACTAaBUTENS CIIyKObI ydeTa MOCTaBIIUKa U3MeEpsie-
MBIX CYETYMKOM PECYPCOB.

11. Xpanenue u TpaHCIOPTHUPOBAHUE

JlomyckaeTcsi TpaHCIIOPTUPOBAHKUE CYETYMKOB BCEMHU BUIAMHU Ha36MHOTO WJIHM BOJ-
HOT'O TPaHCIIOPTa MPHU YCIOBUH 3aLIUTHI OT aTMOC(HEPHBIX OCAJKOB, a TAK)KE CAMOJIETOM B
OTaIJIUBAEMbIX TepMETUYHBIX oTcekaxX. [Ipu morpyske 3ampemiaercst Opocath ymakoBKY CO
cueTyukoM. /lonmyckaercs TpaHCIOPTUPOBAHUE U XpPaHEHHE CUETUYMKOB IPU TEMIIEpaType
ot munyc 30 go + 60 °C, onuuonansHo ot Munyc 40°C, oTHOcUTEIbHAS BIAKHOCTH 10
95 %. Temneparypa 3a IpeaesaMu OrOBOPEHHOIO IMara30Ha MOXKET IPUBECTH K BBIXOLY
U3 CTPOS KUJKOKPUCTAIIIMYECKOT0 MHANKaTOpa. OTHOCUTENbHAS BIaKHOCTh IIPHU XpaHe-
Huu: 10 80 % npu remneparype 35 °C.
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12. IloBepka cueTunka

Hacrossmmin paznen yctaHaBIMBaeT METOAWKY NEPBUYHOM U IEPUOIHYECKOM I1O-
BEpKH TeroBoaocueTdynkoB X12. [lepuoguunocts nosepku —4 roaa. st KOMIUIEKTalun
CUEeTYMKA JaTYMKAMH TeMIeparypsl ucnoiHeHuit S u P na reppuropun Poccuiickoit ®e-
Jepanuy NeEPUOIUYHOCTh TOBEPKU — 1 TOI.

12.1 Onepanuu noBepku ykazaHsl B Ta0mmie 12.1

Tabmura 12.1

HaumeHoBaHUMe onepanum MoBepKU [IyHKT MeTOAUKH

1. ITpoBepKa KOMIUIEKTHOCTH, MAPKMPOBKU U BHEIIHETO BHJ1A 12.6.1

2. IIpoBepka 1aTYMKOB pacxoja, 3alUTHRIX THJIH3 U OOOBIIIEK HA TePMETUYHOCTh 12.6.2

3. KOHTpOJIb OTHOCUTENHHOM MOTPEIIHOCTH UMUTATOPA 12.6.3

4. KOHTpOJb OTHOCUTENBHOW MOTPEUIHOCTH IMPH HM3MEPEHHH O0BbeMa KHUAKOCTH 12.6.4
MPOJMBHBIM METOJIOM

5. KoHTposIb OTHOCHUTENTHFHON MOTPEUTHOCTH TPH U3MEPEHHH OO0BheMa KUIKOCTH 12.6.5
OECTIPOIMBHBIM METOJIOM

6. KoHTpoJIb OTPENIHOCTEN IPU M3MEPEHUH TEMIIEPATYPHI U PA3HOCTH TEMIEPATYP 12.6.6

7. KOHTpOJIb OTHOCHTEIILHON MOTPENTHOCTH MPeoOpa30BaHMs UMITYIBCOB ITOIKITIO- 12.6.7
4aeMOro CUETYHKA BOJIbI M ONPEEJICHNS HAKOIUICHHBIX BEJIMYHH

8. KOHTpOJIb MOTPENTHOCTH BBIYUCIICHUS KOJIMYECTBA TETUIOTHl U KOMOWHAIIUU U3- 12.6.8
MEPEHHSI T1ap TEeMIIEPATYPhl ¥ BHIYUCICHUS TETIOTHI

9. KoHTpOIh NOTPENTHOCTH NTPU U3MEPEHUH JTABJICHUS 12.6.9
10.KoHTpOJIH MOTPENIHOCTH TPH U3MEPEHUH BPEMEHH 12.6.10
[Ipumeyanus

1. Ilpu oTpunaTenbHBIX pe3ysbTaTaXx OJHOW M3 OINepalvil MOBEpKU JaJbHEWINAs IOBEPKA CUETUMKOB
MPEeKPAIACTCS.

2. [lpu nepBUYHOMN MOBEPKE PE3yNbTAThl KOHTPOJIS MO MYHKTY 2 JOMYCKAETCsl 3aCUUTHIBATh 110 PE3YJlb-
TaTaM MPUEMO-CIATOYHBIX HCTIBITAaHH.

3. Onepanus 1o MyHKTY 3 IpU NEPUOTUUECKOM MOBEPKE MPOU3BOAUTCS TOJIBKO B CIIydae KOHTPOJIS Xa-
PAKTEPUCTUK CYETYHKOB OECIIPOIMBHBIM METOIOM.

4. B Poccuiickoii denepannn 1aTYMKU pacxoaa ¢ AUaMeTpoM 110 125 MM BKIIIOUUTENBHO MTOBEPSIFOTCS
TOJIBKO MPOJIUBHBIM METOJIOM. MIMHUTalIMOHHAs TOBEpKa MOXKET MPOU3BOJUTHCS AJIs JaTYUKOB pacxoja
FS-150 u Oosee miisg kitaccos TouHoCcTH 1, 2, 3, C.

5. B YkpanHe moBepKy CYETUMKOB C JaTYMKaMH pacxojaa kiaccoB 2, 3, C momyckaercs Mpou3BOIUTh
6ecniponuBHBIM MeToqoM. [ToBepka cueTunkoB ¢ matunkamu FS-250 u G6onee mpousBoauTcst Gecrpo-
JTUBHBIM METOJIOM.

6. Kimacc TO9HOCTH TemiocyeTurnka 00eCedrnBaeTCsi BHITOJTHEHUEM MYHKTOB MeToanku 12.6.4-12.6.8.

12.2 CpenctBa moBepku yKazaHbl B Ta0iuie 12.2

Tabmuma 12.2

IIynkr | HaumeHoBaHHe CPeICTB MOBEPKU U 000OpPYAOBAHMS, HX XapaKTePUCTHKH, 0003HAYeE-
MeTOIMKH| HHe HOPMATHBHOIO TOKYMEHTA, 001Iiie peKOMEHIANNHU 10 NPHUMEeHEeHHI0

12.6.2 | I'mapaBaudeckuii pecc ¢ KOHTPOJILHBIM MaHOMETPOM, 3a/1aBaeMoe faBienue 10 75,0 MIla,
TIpeJIeNbl TIOMyCKaeMO OCHOBHOW NPHUBEICHHOM MOTPENTHOCTH MaHoMmeTpa + 5 %
12.6.3 | DIEKTPOHHO-CUETHBIN YacTOTOMEp WM Tepuoaomep — nepuon 60 ¢, mpeaensl TomycKae-
12.6.10 | moii abconroTHON orpemHocT = 1 Mc
12.6.3 [ IlepcoHanbHbIii KOMIBIOTEp C YCTaHOBIEHHOW CEpBHUCHON mporpammoit FlowtestX12 u
12.6.5 | mogkmouenHsIM niepexoqaukoM RS232 non USB
12.6.4 | PabGouwnii sTanon 1-ro paspsga — NpoiMBHAS YCTAaHOBKA JUIsl MOBEPKU CUETUYUKOB METOJIOM
M3MepeHns 00beMa, Tuamason pacxomga ot 0,006 M4 10 2000 M>/4, Ipeesbl KOMyCKaeMOit
oTHocuTenbHOU norpentHocTH £ 0,3 %
12.6.5 | Wranarenamupkyas o 'OCT 166 — quanazon usmepenuii ot 15 o 1000 MM, ipenenst 10-
mycKaeMoil oTHocuTeabHo# norpemHoctr + 0,1 %
12.6.5 | Keagpaut ontrueckuii KO-60 — nuanazon m3Mepenwuii yrioB + 120°, npenensl nonyckae-
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Mo abcomoTHoM norpentHoctu + 30
12.6.6 | Tepmoctar TBII-6: nnama3on 3agaBaemMbix Temmneparyp ot munyc 10 o + 95 °C, crabusb-
HocTh £ 0,003 °C, rpaauent menee 0,2 °C/m. [lepuonnyeckas moBepka JaTYMKOB TeMIIepa-
TYpbI BCEX UCIIOJHECHUN
12.6.6 | Tepmoctar TBepaorenbubii UT — nuama3zon pabouux temrepatyp ot 25 mo 170 °C, cra-
OownpHOCTh ToanmepxkaHuss Ttemmeparypbl + 0,006 °C, rpagueHT TeMIiepaTypbl MeEHee
0,02 °C/m. TlepBuyHast ¥ mepuoaMyYecKas MOBEPKa JATYMKOB TEMIIEpaTyphl HA TPEIPH-
SITHU-U3TOTOBUTENIE TEIJIOBOIOCUETUYNKOB X 12
12.6.6 | PaGounii 3TanoH - IUIATUHOBBIM TEPMOMETP CONPOTHUBIICHUS 2-TO pa3psia, JUarna3oH u3Me-
penuit ot 0 1o 630 °C mo 'OCT 22978-78, nepuoandeckasl moBepka JaTYMKOB TEMIIepa-
Typbl ucnojiHeHu E, Al u A2
12.6.6 | PabGounii 3TaqoH — IUIATUHOBBIM TEPMOMETP CONPOTUBICHUS 1-TO paspsna, AUana3zoH H3-
mepenuii ot 0 10 420 °C o I'OCT 22978-78
12.6.6 | M3MepuTenbHBIN MOCT MOCTOSIHHOTO ToKa Kiacca TounocTd 0,01 mo 'OCT 7165, nepuonu-
yecKasi MOBepKa JaTYMKOB TeMiieparypbl ucnojgHeHu E, Al u A2
12.6.6 | M3mepuTens napaMeTpoB TEPMOITEKTPUUECKUIN MPELU3NOHHBIN MHOTOKaHaIbHBIH CA-320
kiacca TounoctH 0,001, neproanyueckas OBEpKa TATYMKOB TEMIEpaTypbl HCoHEHUH P, S
12.6.6 | Pabouwnii stasnon [1TC-10, mepuogndeckasi moBEpKa JaTIYMKOB TEMIIEPATYPhl UCTIOTHEHUs P
12.6.6 [ IlepconanbHbIi KOMIBIOTED C YCTAHOBACHHOM CEpBHCHOM mporpammoii ThermotestX 12
12.6.7 | Kamu6parop umnynscoB KT-061 — renepatop mporpaMMHpyeMOro KOJIWYECTBA MMITYJIb-
coB, yacToTa 10 5 I'1y
12.6.9 | MHCneKIMOHHBINA OBEPOYHBINA KOMILIEKT «bap-M» — nuama3zoH BOCIIPOM3BOIUMOTO JIaBJie-
Hus ot 0,065 o 0,11 MIla, npenensr monyckaemoit abcomroTHOM norpemHocty + 20 [Ta
12.6.9 [ I'py3o-mopiiHeBble MAaHOMETPHI U KanuOpaTopsl JNaBieHus. JluamnazoH BOCIPOU3BOAMMABIX
nmasaenuii ot 0,065 mo 50,0 MIla, knacc 0,05 u knace 0,15 ng JaTYNKOB JABIICHUS HUCIOJI-
HeHui Su U, COOTBETCTBEHHO

BCE ['urpometp ncuxpomerpuueckuii BUT-2 — nuana3zon m3Mmepenuid Temmneparypsl ot 15 1o
nyHKTHl | 40 °C, npenensl abcomoTHOM norpentHoctu TepmoMeTpoB + 0,2 °C, nuana3zoH u3MepeHui
OTHOCUTENIbHON BIaXHOCTH OT 54 1o 90 %, mpenenbl abCOMIOTHONW MOTPENTHOCTH THUTPO-
metpa + 7 %
[Tpumeuanus. Jlomyckaercs npuMeHEHHE APYTUX CPEACTB MOBEPKU C XapaKTEPUCTUKAMU HE XYXKe, YeM
y BBIIIETIEPEUNCICHHBIX, U JHaNa30HaMU B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHKPETHBIX JATYMKOB

12.3 TpeboBaHus K KBaTU(DUKAILIMU TTOBEPUTEIICH

12.3.1 [ToBepKy CYETUMKOB JOJKHBI MPOBOAUTDH JHIIA, UMEIOUINE KBATH(PHUKALIUIO
HE HUKE WHKEHEPA MO0 METPOJIOTMH ¥ OCBOUBIIIHE TAHHBINA BU]T TOBEPKH.

12.3.2 Ilepen paboToii auiiaM, MPOBOJSIINM MMOBEPKY, HEOOXOAUMO O3HAKOMUTHCS
¢ paznenamu 1-11 pykoBojacTBa MO 3KCIUTyaTallMK TEMIOBOAOCUEeTUNKA X 12.

12.4 TpeboBanus 0€30MaCHOCTH

12.4.1 Tlpu npoBeeHUH TTOBEPKH HEOOXOIMMO BBHITIOIHATH OOIIMe MpaBmiia 6€30-
MACHOCTH B COOTBETCTBHH C TPEOOBAHUSMU, M3JI0KCHHBIMA B WHCTPYKITUU TIO TEXHUKE
0€30macHOCTH Ha pab0oveM MeCTe, YTBEPKICHHOW B YCTAHOBICHHOM TOPSIIKE.

12.4.2 Tlpu npoBeaeHUN TOBEPKU JOJDKHBI COOIOATHCS MpaBuiia OE30MacHOCTH,
MPUBEJEHHBIE B AKCILTyaTaIIHOHHON JOKYMEHTAIIMY HA CYETYNKHU U CPEJICTBA MOBEPKHU.

12.5 YcioBust NOBEpKU U OATOTOBKA K HEM

12.5.1 [Ipu npoBeieHUY TOBEPKHU JOJDKHBI OBITH COOTIOICHBI CISAYIOIIUE YCIOBUS:

— TeMIeparypa okpyxaromiero Bo3ayxa (25 + 10) °C;

— OTHOCHUTEJbHAs BIaXKHOCTh BO3ayxa He Oosiee 80 %;

— TeMneparypa Bojbl mpu nosepke ot 5 10 30 °C;

— BIMSIONIME HA pabOTy CUETYMKA BHENIHHWE JJICKTPUUECKUE W MarHUTHBIE TIOJIA,
BUOpAIUU U TPSICKA TOJDKHBI OTCYTCTBOBATb.

12.5.2 CooTBEeTCTBUE BHEIIHUX AIEKTPUUYECKUX U MArHUTHBIX TMOJEH, BUOpaIuu 1
TPSCKH TPeOOBaHUAM, yKa3aHHBIM B 12.5.1, KOHTpOIMPYETCS MPU MPOBEICHUH aTTECTa-
UK paboYnx MECT.

12.5.3 IlpumeHsieMble TIpU MPOBEACHUU IMOBEPKH CPEICTBA M3MEPEHUM JIOJHKHBI
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OBITh MOBEPEHBI B YCTAHOBJIEHHOM TOPSIJIKE.

12.5.4 TlpumeHsembie CpeACTBA MOBEPKU MOJATOTOBUTH K pabOTe B COOTBETCTBUU C
UX JKCIUTyaTallMOHHOM JoKyMeHTarueil. C4eTYnKu MOArOTOBUTH K paboTe B COOTBETCT-
BUU C pa3ziejoM 8 PYKOBOJICTBA MO HKCILTyaTallu.

12.5.5 [lpumeHnsembie cpeACTBa MOBEPKHU MOJITOTOBUTH K pabOTE B COOTBETCTBUU C
UX SKCIUTyaTallMOHHOW JoKyMeHTanue. [Ipu KoHTpoIie HCroIb3yI0TCS PEKUMBI CUETYNKA
u3 MeHIo MHauKa OCHOBHBIX M IOMOJTHUTENbHBIX TapameTpoB u [loBepka.

12.6 IlpoBeeHue MOBEPKU

12.6.1 TlpoBepka KOMILJIEKTHOCTHA, MAapPKHUPOBKH M BHEITHETO BHUAA TPOU3BOIUTCS
yTEM BHEITHETO0 OCMOTPA, B X0J/I€ KOTOPOT'O BBISBISETCS COOTBETCTBUE KOMILIEKTHOCTH U
MapKUPOBKH SKCIUTyaTallMOHHON TOKYMEHTAllUU HA CUETYUKH, COCTABHBIE YaCTH CUETUH-
KOB HE JIOJKHBI IMETh MEXaHUYECKHUX MOBPEKICHNN, HAPYIICHUN TTOKPBITHHA, BIASFOIITIX
Ha UX paboTOCIOCOOHOCTD, U3OJIAILMS COSAMHUTENBHBIX KaOenel He OoKHA ObITh Hapy-
IeHa, pa3beMbl JOJDKHBI ObITh B UCIIPABHOM M HE3arps3HEHHOM COCTOSIHUU, pabouast mo-
BEPXHOCTh JIaTYMKOB JIOJKHA OBITh YHCTOM.

12.6.2 [IpoBepka matunkoB pacxoaa FS, 3ammuTHbIX ruiab3 u O0OBIIIEK Ha repMme-
TUYHOCTH TPOU3BOUTCS IMyTEM 3aIaHUS C IOMOUIBIO THIPABIMYECKOTO Mpecca U30bITOY-
HOTO JIaBJIEHUSI BO BHYTPEHHEH MOJOCTU AaTurKa pacxoaa B 1,5-1,6 paza mpeBbIIatoniero
MakcuMaibHoe pabouee AaBieHue. M30bITOYHOE JaBIeHUE KOHTPOJIUPYETCS MAHOMETPOM,
BXOJISIIIIUM B COCTaB Ipecca. [[MuTenbHOCTh MPOBEPKH COCTaBisieT He MeHee 10 MuH.
[IpoBepka mpu3HaeTcs YCHEIIHOM, eclii HEe OOHApYKEHO MPU3HAKOB HErepMETUYHOCTHU
JATYMKOB, a MOKa3aHUsI MAaHOMETPa OCTaBaJIMCh HEM3MEHHBIMU. [lomyckaeTcst mpoBeIeHHE
IIPOBEPKU HA BOJAOMEPHOM YCTAaHOBKE MEPE] KOHTPOJEM MOrPEIIHOCTH U3MEPEHUsT 00b-
eMa Mpu HAJIWYUHU B €€ COCTaBe HEOOXOAMMOro 00OpYI0BaHUS HIIM MIPU MEPUOTUIECKOM
MOBEpPKE — MO MECTYy MHCTAUISMUA CUYETYMKA B XOJI€ PErJaMEHTHBIX padoT Mo MpOBEpKe
T'UIPABINYECKON MMPOYHOCTU CUCTEMBI OOBEKTA.

12.6.3 KOoHTpOJIb OTHOCUTENBHOM MOTPEITHOCTH UMUTATOPA

12.6.3.1 KoHTpOIb OTHOCUTEIBHON MOTPEIIHOCTH BOCIPOU3BEACHUS WHTEPBAJIOB
BpEMEHU

Kontpons norpemnoctu CALC mipu u3MepeHnr BpEeMEHH MPOU3BOAUTCS MOCPE-
CTBOM OIpEJEICHUS MOTPEIIHOCTA EPUOJIa MUHYTHBIX UMITYJIBLCOB HA pazbeMe MOJIKIIIO-
yeHusl natyuka pacxona FS, ¢popMupyembix BbIUHMCIUTENEM MyTeM OMHAPHOTO JIE€JEHUS
4acTOThl BCTPOCHHOTO KBapueBoro _reneparopa F=18MIu (mepuon mNOBTOpEHUs
dT =5,5556-10° ¢) Ha xoaddurment 2%, Ipn MHOM HOMHHAIBHON YacTOTEe TeHeparopa
€ro 4acToTa OTPaXKaeTcsl COOTBETCTRYIOIIEH 3anuchio B @opmyrsipe. [lanee HeoOXoauMo:

— K kabenpHOMY pa3beMy nardyuka pacxona Ha Beiuuciurene X12 (CALC) mox-
KJIFOUUTD 3JIEKTPOHHBIA YACTOTOMEDP B PEXKUME U3MEPEHUSI IEPUOJia WM BPEMEHH,

— nepeectd CALC B pexxum IIponus u3 mento [loBepka u HakaTb MHEMOKHOIIKU
«Mmutatop» n KB: B Teuenne 10 MuH mocsie 3Toro Ha KOHTakTax 1-7 pazsema (KOHT. 7 -
00IIMi) TOJKITIOYEHHUS] TATYMKA PACX0/1a BOCTIPOU3BOISATCS UMITYJIBCHI JUTUTEIBHOCTBIO ~1 MC
C HOMUHAQJIbHBIM niepuoaom 60 cek;

— C TIOMOIIIBIO YaCTOTOMEPA OIPEIEIUTh 3HAUEHUE MEPHO/Ia BHIXOAHBIX UMITYJIHCOB.

Pe3ynbTaT KOHTPOIJIS CUMTAETCS TIOJIOKUTENILHBIM, €CITH MEPUO]T MUHYTHBIX UMITYJIHCOB
CALC, ompenenennbiii yactoromepoM, Haxonutcst B npenenax (1,07374/Ft0,006) cek, T.e.
OTHOCHUTEJbHAS NIOrpeIHOCTh He mpebimaet + 0,01%, rae F — HomMuHanbHas yactoTa reHepa-
topa, MI 1.

12.6.3.2 IIpoBepka IMCKPETHOCTH BOCIIPOU3BEIACHUS PaACcX0/1a

[Tonk/0uNTF UMUTATOP K NMEPCOHATLHOMY KOMIIBIOTEPY Yepe3 MEPEXOJHUK CBSI3U
RS232 (unm USB). Beizsats nporpammy FlowtestX12 u B pexume «muratop» ycraHo-
BUTbH CBSI3b (HAOXKaTMEM MHEMOKHONKHU «YCTaHOBUTH COEJIMHEHHE») C TEIIOBOJA0CUETUH-
koM X12.

[lepeBectu TernoBogocyeTunk X12 B pexum «IIponausy.

HaxaTtp MHeMOKHOTIKY «[loBepkay», mpu 3TOM Ha AKUCIUIEE EPCOHATBHOTO KOMITbIO-



43

Tepa JOJDKHO MOSIBUTHCS COOOIIeHHe: m=0  3amaBaemoe 3HaueHne pacxona Q = 0.

[lepeiitu Kk cneayoolieMy 3ajJaBaeMOMy 3HAUEHUIO pacxoja npu m= 1, 2, ... max,
HaXUMasgs MHEMOKHOIIKY “M +”, mpu 3TOM Ha JUCIUIEE MEPCOHAIBHOTO KOMIIBIOTEPA
JIOJIKHBI HOSIBUTHCSI COOOIIECHHU

m=1 3agaBaemoe 3HaueHue pacxoga Q = X
m=2 3amaBaemoe 3HaueHue pacxomga Q =Y
M = max 3agaBaemoe 3HadeHue pacxomaa Q =272

Pesynbrar onepanuu npoBEpPKH AUCKPETHOCTH BOCIPOU3BEIACHUSA PACXOJa CUMTA-

€TCs IIOJIOXKUTEIbHBIM, €CJIM BBIIIOJIHAECTCS HEPABEHCTBO:

099-Q, Qs (101Q , ipu m > 1, (12.1)
m m,, m
rae | u i+1— Texymee u mocneayroiee 3Ha4eHUsI COOTBETCTBEHHO.

12.6.4 KoHTpOJIb OTHOCUTENBHON TOTPEIIHOCTH TIPU MU3MEPEHUHU O0BheMa KHUIKO-
CTHU TIPOJIMBHBIM METOOM

[lepen nmpoBeneHreM KOHTPOJISI CMOHTUPOBATh IaTYMK pacxona FS (MoHTax ¢ yue-
TOM CTPEJIKM HAMpaBJICHUs] MOTOKA HAa KOPIYCE JaTyMKa U UCIOJIb30BAHMEM KOMILIEKTa
npsMbIX ydacTKoB coriacHo AAOS.407911.008 unu [IpunoxxeHus A METOIUKU ITOBEPKH)
U TaTYUK TeMIEpaTyphl | S MoBepseMoro MOAYJs Ha YCTAaHOBKY, a 3aT€M MPOIYyCTUTH Ye-
pe3 FS Boay ¢ HanGoabIIMM BO3MOXKHBIM PACcXO0M C LIENbI0 yaajdeHus Bo3ayxa u3 FS u
TUIPABINYECKOW CUCTEMbI YCTAaHOBKH, CHU3UTh PacXo] W Mo ucTedeHuto 20 MHUH. Mpo-
U3BECTH KOPPEKLHUIO CMELIEHUS HYJIA JaTYMKOB pacxoja coryiacHo pasaena PO «lloaro-
TOBKa K paboTey.

KoHTposib morpenrHocTé cueTdyuka MpOU3BOAUTCS B CEpBUCHOM pexkume [lomep-
ka/Pacxon-O6wem/IIponus. [IponuB qaT4MKOB pacxoja, MpeAHa3HAYEHHBIX ISl YCTaHOB-
KM ¢ KOHYCHBIMU BCTaBKaMU Wi (JIaHIIaMH1, TPOU3BOAUTCS C KOHYCHBIMHA BCTaBKAMHU HIIA
(baHaMu TOTO YK€ UCTIOJHEHHUS, COOTBETCTBEHHO.

[lepBoHAYaIBHO B pEKUME WHIUKAITUA OCHOBHBIX ITAPAMETPOB IIPU OTCYTCTBUU TIO-
TOKa uepe3 JaTuyMK OCYILIECTBISIETCS IMOBEpKa HYJIEBOro pacxoia. Bpems wucnbITaHus
JOJKHO cocTaBisTh HE MeHee 120 c. [1o okoHuanuio GukcupyeTcst H3MEpeHHbINH 00bEM U
BpeMs HcnbITaHus. Ha OCHOBaHMU MOJYyYEHHBIX JAHHBIX PACCUUTHIBACTCS CpPEAHUM pac-
X011 qo (M*/4) 3a Bpems ucrbITanmii. [TOBepKa HYIEBOIO PAacXoja MPH3HAETCS YCIEIIHOM,
eciu (o He npeBbimaet 0,2-Omin (0) 3HAYCHUS HUXKHEH IpaHuIbl pabodero Auana3oHa pac-
xoza u3 Tabmuubl 2.2 PO, Jlanuelii Tect npoBoauTcs ToJibko B Poccuiickoii denepanum.

OTHOCHUTENbHAS TOTPEUTHOCTh JATYMKOB PACX0/1a KOHTPOJIUPYETCS MPU HOMUHAIIb-
HBIX 3HAYEHUSX pacxoja cornacHo tadbmuue 2.2 PO: xiacca C npu pacxonax Op, O Qmins
knacca 0,5 npu pacxozax Qp, Oy/3, Qmin, k1accos 1, 2 no EN 1434 npu pacxozax g, 0,1-qp,
Gi, KitaccoB 2, 3 o TV npu pacxonax Qs, Gy, -

Bpewms ucnbiTanuii I0IKHO COCTaBIATL He MeHee: 120 ¢ — mpu pacxoznax (s, O, 300 ¢
—npu pacxozax gp/3, 0,1-¢y; 900 ¢ —mpu pacxonax ¢; 1200 ¢ —mpu pacxonax ¢, Qmin.

KOHTpoJIb OTHOCUTENIBHON TOTPENTHOCTH CUETYUKOB MPOU3BOUTCS C MCIOJIB30Ba-
HUEeM cepBucHoro mexto [Tosepka/Ilponus:

1) ycTaHOBHTH HEOOXOJMMOE 3HAYCHHE OOBEMHOTO Pacxo0Jia BOJbI, HCITBITAHHS Ha-
YUHATH C OOJBIITUX PACXO/IOB;

2) s moxayner ucnojHeHust 01 ¢ OTCYTCTBHEM KOHTPOJIBHOTO JaTYMKa TeMIIepa-
TypbI 3HaY€HUE TEMITEPATypPhl BOJBI CTEH/Ia BBECTH B MAMSTh CUCTUNKA,;

3) MmpoIyCTHUTH Yepe3 NaTYUK Pacxoia BOIY OT YCTAaHOBKHU;

4) 3anmcartb nokazanus nudposoro uuaukaropa CALC B pexxume u3mMepeHus: 00b-
ema Uy; mpu KaXkJIOM TECTE UCIOIb3yeMOE CEPBUCHOE MEHIO Peau3yeT HAKOIUIEHHE 00b-
eMa 1ocJje nNpeABapUTeILHOT0 OOHYJICHHS MOKa3aHUM;




5) onpenenuTh 00bEM BOJIbBI, MOJAHHBIA HA CYCTYMKHU OT ycTaHOBKH, Uy, JI, B COOT-
BETCTBHH C IKCIUTyaTallMOHHOM JTOKYMEHTAIIMEN Ha YCTaHOBKY;

6) MOBTOPHTH ONEpAIHMH IO TepeynciIieHnsM 1-5, mpomyckas depe3 FS mocnenopa-
TEJIBHO BOJlY OT YCTAHOBKHU C APYTUMHU 0ObEMHBIMU PACXOJIaMH.

OTHOCHUTENbHAS MOTPEIIHOCTh CYETYMKOB MPU U3MEPEHUH 00beMa TETIOHOCUTEIS
WUTH BOJBI, %0 ouU=(U,-U,) /U, -100 (12.2)

[Tpumeuanune. Monynu cuetyuka ucn. 01, 02, 03, npegHazHadyeHHbBIE I U3MEpe-
HUS TIOTOKA TaKXKe U B 0OpaTHOM HarpaBlieHUH (OMIUS MPU 3aKa3e CUETUMKA), TPOXOIST
JAaHHOE MCIIBITAHUE MTOBTOPHO JIJIsl TOTOKA B 0OpaTHOM HaIpaBJICHUU.

Pe3ynprar omepainuu MOBEPKU CUUTAETCS MOJIOXKUTEIBHBIM, €CJIM OTHOCHTENIbHAS
MOTPEUTHOCTh CYETUUKOB MPU U3MEPEHUN 00beMa BOJIbI HE MPEBBIIIAET IPEAEIOB U3 Tao-
JULbI 2.3 PyKOBOJICTBA MO 3KCILTyaTalluH.

12.6.5 KoHTpoJib OTHOCUTEIBEHON MTOTPEITHOCTH CUETUMKOB ITPH U3MEPEHUU 00beMa
KUJKOCTU OECITPOJIMBHBIM METOOM

12.6.5.1 Tlepen pabGoToii CO BCTPOEHHBIM MMUTATOPOM PacXoja ClIeAyeT MPOKOHT-
pPOJIMPOBATh TEOMETPUYECKUE MapaMeTphl YIbTPA3BYKOBOIO JaTyMKa pacxoja U ornpese-
auTh ko3 duimentsl npeodpazopanus narunka KFS1, KFS2, KFS3 nns kaxnoit uzmepu-
TENbHOW JUaroHaia, 0Opa30BaHHOW Mapol yJIbTPa3BYKOBBIX CEHCOPOB C MapKHUPOBKaMU
1A-1B, 2A-2B, 3A-3B, COOTBETCTBEHHO.

KoHTpoJib TpOBOAUTCS TONBKO MPU MOBEPKE MMHUTALMOHHBIM METOAOM U TOJBKO
JUIsl TaTYUKOB pacxoaa tunopasmepoB FS-150 u 6onee. KoHnTpomto moasiexar: BHyTpeH-
Huit auamerp DM kopnyca natunka pacxona FS, paccrosuus P1, P2, P3 mexnay ynsTpa-
3BYKOBBIMU CEHCOpaMH U yribel al, a2, a3 HakioHa yJIbTPa3BYKOBBIX CEHCOPOB K OCH
JTaTYNKA.

Buytpennuii nuamerp Dm onpenensierca kak cpelnHee apupmeTHyecKoe Tpex oi-
HOKPATHBIX MOCJICIOBATEIbHBIX U3MepeHuid DI quamerpa 1aT4rMka B IBYX TIOCKOCTSAX CO-
mIacHo pucyHky 12.1. V3mepeHus mpom3BOASTCS TOCPEICTBOM INTAHTCHIIMPKYJS CO
cMmenieHueM nmpumMepHo Ha 60°. [1nockocTH a1t u3MepeHus IuaMeTpa BHIOUPArOTCs B ABYX
30HaxX, pacronoxeHHslx Ha pacctogauu + (0,5...0,7)-DN Bmoms ocu kopmyca FS
CUMMETPUYHO OT UEHTPA MEXKTY CEHCOPAMH.

Cencop FSL

Prcynok 12.1 Pucynox 12.2

PaccrostHue Mexay yJibTpa3ByKOBBIMHM CEHCOpAaMHU OIpPENEISETCS KaK pa3HOCTb
pPacCTOSIHUS MEXAY YIUIOTHUTEJIbHBIMUA OBEPXHOCTSAMH BCTPEYHO PACIOJIOKEHHBIX MOH-
Ta)XKHBIX BTYJOK Kopryca FS u amun hlj, h2; — morpyxHbIx yacTeii 0JHOMMEHHOW TapHbI
yIBTPa3BYKOBBIX CEHCOPOB |- M3 KOHTPOIUPYEMOH aKyCTHYECKOH auaroHaimu. Takum
oOpazom ompezensatoTcst paccrosiHus P1, P2, P3 mexny yapTpa3ByKOBBIMU CEHCOpPaMU C
MapkupoBkamu 1A-1B, 2A-2B, 3A-3B, cOOTBETCTBEHHO.

Ha pucynke 12.2 npuBeneH npuMep U3MEpPEHUs: pacCTOSIHUS IITaHTeHIUPKYIeM. B
JAHHOM CXeME NPUMEHEHA Iapa CTaJbHBIX TEXHOJOIMYECKUX BTYJIOK, KOTOPBIE C LIEJIBIO
ynoOCcTBa BO BpeMs KOHTPOJISI MOTYT OBbITh 3a()UKCHPOBAHBI MPUKUMHBIMH TallKaMu CEH-



45

copoB. PaccTrosiHue Mex1y ceHCopaMu ONPENeNsIeTcs KaK pe3ysbTar AT [T0CIIeJ0BaTENb-
HBIX U3MEPEHUIL:
P =L —S1-S2-hl—h2. (12.3)

ITpu xoHTpoJIE yria HaKJIOHA YJIbTPAa3BYKOBBIX CEHCOPOB JATYMKOB pacxoaa Hc-
MOJIB3YETCsl TEXHOJIOTMYECKasi OCHacTKa. OCHAcTKa: CTallbHas UUIMHAPHUYECKAs IITaHra ¢
KpEIJIEHUEM ONTHUYECKOIO KBAJPAHTA, ONOPHBINA CTOJI ¢ KPEIJIEHUEM ONTUYECKOIO KBaJ-
paHTa M mpu3Ma s TOPU3OHTAJIBHOM (uKcauuu Kopmyca gatdumka pacxopna. Ilrtaxra:
MUHHUMQJIbHASI  JUIMHA —
(1,4DN + 250) MM, nua-
MeTp — 21.A MM, THE A —
MHHYCOBOW JIOIYCK H3IO-
toBienus, A < 0,002:-DN.

s BBITNIOJIHEHUS
KOHTpPOJIA MPOJETh LITAHTY
B OTBEpPCTHA MPOTUBOIIO-
JOXHBIX MOHTQXXHBIX BTY-
agok FSL xopmyca natumka
pacxoaa (pucyHok 12.3).
OpueHTtanus INTAHTH —
BEPTUKAJIbHASL ILJIOCKOCT,
JNOMYCTUMOE OTKJIIOHEHUE —
+ 15°.  TlocnemoBarenbHO
HNOBTOPSIFOLIUMUCS TTOBOPO-
TOM KOpITyca AaT4MKa BOKPYT OCH U U3MEPEHHMEM YIJIa HAKJIOHA IITAHTU K TOPU30HTalb-
HOM IJIOCKOCTU MOCPEACTBOM KBaJIpaHTa yCTaHOBUTH KOPITYC JaTuMKa B MOJIOKEHUE, CO-
OTBETCTBYIOLIEE MAaKCUMaJIbHOMY YTy HakJioHa IuTaHru (£ 1'). Oto npumepHO cOOTBET-
CTByeT He Oojee yeM 1,5° OTKIIOHEHHIO OPUEHTAIMH IITAHTH OT BEPTHKAIbHON IJIOCKO-
cTH. 3auKCUpPOBaTh MOJOKEHNE KOPIyca AaTUYMKa pacxoja Ha BpeMs IPOBEJIEHUS KOH-
TPOJISL.

IlocpencTBoM KBaapaHTa U3MEPUTH Yroa A;j HAKIOHA IITAHTM K TOPU30HTAJIbHOU
IUIOCKOCTH.

VY CcTaHOBUTH OMOPHBIA CTOJ ¢ KBaAPaHTOM Ha BEPXHIOK YACTh MOBEPXHOCTH KOp-
nyca gaTyvka pacxoaa (pucyHok 12.4). JIBa peryJupoBOYHBIX ONOPHBIX BHUHTA CTOJIA
oOecreunBaroT yno0cTBO (ukcanuu croia npu padote. Ilepemeriennem crosa mo mo-
BEPXHOCTH JaT4MKa pacxoja M, KOHTPOJHUPYs YroJl HaKJIOHA CTOJa OTHOCUTEIBHO TOpH-
30HTAJIBHOM TUIOCKOCTH MO KBaJApaHTY, JOOUThCS MUHUMabHOTO (£ 1') mokazaHus yria.
Takoe 1onoxeHue crojia COOTBETCTBYET NapajuIeIbHOCTH €r0 INIOCKOCTH U OCH KOpIyca
naTuvka. 3aUKCUPOBATh MOJIOKEHHE OMOPHOTO CTOJIA HAa TOBEPXHOCTHU IaTYMKA PACX0/1a.
W3meputh yroa Bi HakiioHa oCcH KOpITyca JaTdyrMKa K TOPU30HTAIBHOW INIOCKOCTH.

OmnpenenuTh yroil HaKJIOHA OCH JIaHHOU I-0# maphl yIbTPa3BYKOBBIX CEHCOPOB K OCH
KOpITyca JaTyuka pacxoja rno gpopmyne: o; = Aj—B; (12.4)

Hcrnonb3yst IPUBEIECHHYIO BBIIIE METOIMKY, ONPEAEIUTh YTJIbl HAKIIOHA OCTaIbHBIX
nap CEHCOpOB.

KoaddunmeHnTt npeodpa3zoBanus Jisl i-0M TUArOHAIN JaTYUKOB PacXojia OIpeeis-
eTcst o ¢popmyIie, 107U €TUHULIBI

KFS = (Dm/D)?- Pi/(v/2P- cos(c,)), (12.5)

rne D — HomuHanbHOE 3HaueHue nuamerpa aaryuka pacxoga DN, coorBercTByeT
upoBol yacTu 0003HAUEHUS AAT4nKa, P — HOMHHAIbHOE PACCTOSHHE MEXAY CEHCO-
pamu (U1l JATYMKOB pacXojia, U3rOTOBJIEHHBIX Ha NpeanpusTtuu «3MepurenbHble Tex-
HOJIOTUW» YKa3bIBAaeTCs B GOpMyJIsApe, Ul JAaTYUKOB Pacxo/ia U3rOTOBJIEHHBIX MOCPEICT-
BOM MOHTa)XHOTO KOMIUIEKTAa PaCCUUTHIBAETCS MO (hopmyIie P=J2.(D+2-S)-F, rne S-
TOJIIIMHA CTEHKH MOHTa)KHOTO TpyOOIpoBoa, F — mapameTp nmpuBapHOl BTYJIKHU, paBHBIN

Onrrdeckuit KBagpaAT

OnopHBIiH cTON
IIranra

IIpusma

Pucynok 12.3 Pucynox 12.4
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41,2 MM a1l 1aT9MKOB Ha HOMUHANIBHBIE nuameTpbl DN-150, DN-200 wiu 47,2 MM nis
JaTYMKOB Ha OOJbIIINE HOMHHAJIBHBIE THaMeTphl). Bee MuHENHbIE TapaMeTphl, IpeaCcTaB-
JeHHble B (hopmyse IOKHBI ObITh BbIpakeHbl B MM. KoadduuueHt npeo6pa30BaHH$[
KFS ocymiectBisiet MyJIbTHILINKATHBHYIO KOPPEKIIHIO PAcX0/ia, H3MEPEHHOT0 I-ii quaro-
HaJIBIO JIaTUMKa, PE3YJIbTUPYIOUIUN pacxo/1 onpeesieTcs B BUAe CpeaHero apupmeruyde-
CKOTO TI0 CKOPPEKTUPOBAHHBIM PacXojiaM, U3MEPEHHBIM UCIIOIh3yEMBbIMHU B TATYUKE JHA-
TOHAJISIMH.

HcxonHble JaHHBIE A1 pacdyeTa M 3HayeHUs Kod3(PPUIMEHTOB NpeoOpa3oBaHUs
oopmisitoTcst mpotokosnioM. Eciu ogHOMMeHHbIE KO3 (UIIMEHTH MpeoOpa3oBaHus aT-
YUKa, paCCUMTaHHBIE MTPU KOHTPOJIE U U3 popMyJiapa, oTaudarorcs 6osee yem Ha + 0,2 %0,
ko3 PuImeHTsl TpeoOpa3oBaHus AaTYUKA 3aHOCATCS B (OPMYJISIp U BBOJATCS B MaMSTh
CUETUHKA.

12.6.5.2 Jl;1s1 3aBepIiiieHUs] KOHTPOJIS KOMITBIOTEP ¢ onieparimoHHon cpeaoit Windows
2000/XP/Vista u ycranoBinenHo# mporpammoirt FlowtestX12 HeoOX0oauMo MOIKIIOYNTh
yepe3 nepexoauuk RS232 (wm USB) k cuetunky X12. [latumk pacxoma cuetanka X12
CJeyeT 3aloJIHUTh BOAOW (TETIOHOCUTENEM) U 00ECIIeYUTh OTCYTCTBUE JBUXKEHUS KU -
KOCTHU M BO3JIYIIHBIX MYy3bIPEH.

B nmatumk pacxoma MOXET ObITh YCTAaHOBJICH BEPTUKAIBHO BO M30EKAHHE YTCUKHU
BOJIbI Ha MPOKJIAKY U3 MSATKOM PE3UHBI.

Pexomenayercs, 4ToObI TEIJIOHOCUTEND (BOJA, APYTrasi )KUJIKOCTb) UMEN MPUMEPHO
TEMIIepaTypy OKpyKaromiero Bo3ayxa. Ciemyer o6ecneunTh CTAOMIBHOCTh TEMIIEPATyp B
MECTEe YCTAHOBKH JaTYMKOB Ha BpeMs rpoBepku (okoso 10 mun) B npenenax + 2 °C.

JlomyckaeTcst mpoBeieHUue paboThl C UMUTATOPOM B MECTE YCTAaHOBKH CUETUMKa 0e3
JIEMOHTAXKa TATYNKOB B CJIy4ae BBHIMIOTHEHUS BBIIIETIEPEUHCICHHBIX TPEOOBAHUIA.

[Tocne BbI30Ba mporpamMmbl Flowtest X12 B pexxume «CUeTYHK» YCTAaHOBUTH CBSI3b
(HaXXaTh MHEMOKHONKY «Y CTaHOBUTh COEMHEHUE)) C MOBEPSEMbIM CUETUMKOM. Pe3yiib-
TATOM YCTAHOBJICHHS CBSI3M SIBIISIETCSl OTOOpaskeHHe MH(POpMAIMU O 3aBOJACKOM HOMEpe
CYETUMKA M MapaMmeTpax JaTdyhka pacxoia: THI, MAKCUMAaJbHBIA pacxo], 3HaUY€HHE Ka-
anbpoBoyHOro Kod3dunmenta. [lomydyeHHble TaHHbIE HEOOXOIUMO CBEPUTH C COOTBETCT-
Bytoiei nadopmarueit uz dopmysspa.

B Hauane ucnpiTaHu TPOU3BOIUTCS 3aIPOC HA MEPEBOJI CUETUMKA B pexuM «mu-
TaTOp» B COOTBETCTBUM C PYKOBOACTBOM IO 3KCIUTyaTallud, KOTOPbIH HEOOXOAUMO BbI-
MIOJITHATHh OTPAHUYMBIINCH TOJBKO BXOJ0M B pexkuM. Haxkarne muemokHonku «IloBepkay
XapaKTEePU3yeT Ha4uaJl0 UCIIBITAHUHN JJI1 HOMUHAJIBHBIX 3HAUEHUN pacxo/a U3 Tabuuiibl 2.2.
[Tpu 5TOM BCTPOEHHBIN B CYETYMK UMUTATOP HAYMHAET BOCIIPOU3BOIUTD 3aJEPKKHU YIIbT-
Pa3BYKOBOT'O CHTHajla SKBHUBAJICHTHBIE 3a/iep>KKaM, 00YCIOBIMBAEMbIM JBUKEHUEM TeEIl-
JoHocutens (Bojbl). VcbITaHus TPOU3BOIATCS MPOTPAMMON aBTOMATHYECKH C OTOOpa-
KEHUEM IMapaMeTPOB TECTOBBIX CUTHAJIOB, COOTBETCTBYIOIIMX 3HAYEHUH PacXxoJ0B U OT-
HOCHUTEJIbHBIX, U3MEPEHHOW M JOIYCTUMOM, MOrpeIIHoCTe u3MepeHus oodbvema. M3me-
PEHHBIE B XO/I€ TOBEPKU 3HAUEHUSI 00BEMHBIX PACXO0JI0B IMHAMUYECKH O0TOOpaxarTcs Ha
MOHHUTOPE KOMIIBIOTEPA.

OTHOCHTENbHASI TOTPENTHOCTh M3MEPEHHUS pacCYUThIBaeTCs mnporpammor Flow-
testX12 ¢ mompaBkoil Ha HEKOHTPOIMPYEMYIO BapUAIIMIO TEOMETPUH JaTunKa pacxoa, %

dU=max((V,—V,)/V,-100 £ 0,5), (12.6)
rae napamerpel V,, V, — «3agaBaemoe 3HaueHHe pacxojia» u «l/3mepeHHOe 3HaUYeHue
pacxojia», M~/4, COOTBETCTBEHHO, M3 OT4eTa nmporpamMmbl FlowtestX12.

[Tpumeuanune. Monynu cuetyuka ucn. 01, 02, 03, npegHazHadyeHHbBIE IS U3MEpe-
HUS TIOTOKA TaKKe U B OOpaTHOM HampaBlieHUH (OMITUS MPU 3aKa3e CUETUMKA), TIPOXOJIST
JTAHHOE UCITBITAaHUE TTOBTOPHO JJIs1 TOTOKA B OOPAaTHOM HAMPABJICHUH: HAKATh MHEKHOIIKY
«OOpaTHBIH pacxo1» Mmocie crapra nmporpammbsl FlowtestX 12,

Pe3ynpraT omepamuy MOBEPKHA CUUTACTCS TMOJIOKHUTEIHHBIM, €CITH OTHOCHUTEIbHAS
MOTPENTHOCTh TIPU M3MEPEHUU 00bheMa BOJBI HAXOJIWUTCSA B TMpejenax, yKa3aHHBIX B Ta0-
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juie 2.3 HACTOSIIErO PYKOBOJICTBA MO SKCILTyaTallUH.

12.6.6 KoHTpoJb MOrpeniHoCTeN MPU U3MEPEHUN TEMIIEPATYPbl U Pa3HOCTH TEMIIe-
patyp

JlaTuriky Temneparypbl 1S ycTaHaBIMBAIOTCS B TepMOCTaT. JlaTUMKU U3 KaXKI0Tro
MOJYJISl TPYNIIUPYIOTCS B TEPMOCTATE B HEMOCPEACTBEHHOM OJIM30CTH OJUH OT APYroro.
KOHTpONB MOrpemHocTed CYETYMKOB € HOpMUPOBaHMEM mOo TV ocymiecTBiseTrcs IO
12.6.6.1 wim 12.6.6.2. KoHTpoOJab NOrPEHIHOCTEN CUYETYUKOB C HOPMHUPOBAHUEM TIO
EN 1434 npusenen 12.6.8.

12.6.6.1 KoHTpoJib MOTPEUIHOCTEH MPU MU3MEPEHUN TEMIIEPATypPhl U PA3HOCTH TEM-
nepaTyp I CYETIMKOB C HOpMUpOBaHUEM TI0 TY 0e3 mpruMeHEHUs CIIeIUaTu3uPOBAHHON
BBIYHMCIUTENEHON TPOrPaMMBI

KoHTpoJIb MPON3BOIUTCS CASAYIOMHUM 00pa3oM:

1) ycTaHOBUTH B TEpMOCTaTe TeMIeparypy t; B uaTepsaie 0...30 °C;

2) TIocJIe BBIXO0JIa TEPMOCTATa Ha CTAOMIIBHBIN TEMIICPATYPHBIN PEXKUM 3a(UKCUPO-
BaTh MOKa3aHUs MOBEpsieMbIX AaT4ynkoB Temmepatypsl TS mo muaukatopy CALC u o0-
pa3IoBOro TEPMOMETPA;

3) HOBTOPUTH OTMEpaIi 1O IMEPEUUCIICHUI0 2 TpU TeMIepaType TepMmocTara tp
75...85°C;

4) MOBTOPUTH ONEPAIMK TI0 TEPEUYUCIICHUI0 2 TMPU TeMIleparype TepMocTara ts
135...145 °C; BBITIOTHSAETCS TOJBKO MIPHU NEPBUYHOMN ITOBEPKE.

[TpousBectn pacyeT aOCOMOTHON MOTPEUTHOCTH U3MEPEHUS NIl KKIOTO JaTYhKa
TS BO BceX MyHKTaX KOHTPOJA t, tp, t3. Pe3ymbraT KOHTpOsS abCOMOTHON MOTPENTHOCTH
CUMTAETCS MOJOXKUTEIIbHBIM, €CJId PACCUMTAHHBIC MOTPEUTHOCTH U3MEPEHUSI HAXOATCS B
JOMYCTUMBIX Mpefenax (Tabnuna 2.3 pyKoBOACTBA M0 SKCIUTyaTalllH ).

Jlanee Mo MyHKTY MPOBEpPKa BBIMOJTHSAETCS TOJBKO JJIS TEIJIOCUYETIYMKOB: MOYJIN
04, 05, 07-10, mpyuueM OJJTHOBPEMEHHO ISl BCEX JATYMKOB TEMIIEpaTyphl MOJTYIIS.

Onpenenuts pa3HOCTH MOKA3aHUM TEMIIEPATyp IS BCEX Mapax MaT4YuKoOB 1S B Ka-
KJIOM ITYHKTE KOHTPOJISI TEMIIEPaTypHI ty, 1o, t3. JlaHHOE yCIOBHE COOTBETCTBYET HYJIEBOMY
TECTOBOMY 3HAQUYECHHIO U3MEPSAEMON Pa3HOCTU TeMmIrepaTyp. Pe3ynbrar KOHTpoJis morpen-
HOCTH CUMUTACTCS TIOJIOKUTEIHHBIM, €CJIH PACCUMTAHHBIC PA3HOCTH MOKA3aHUM HAXOATCS
B nomyctuMbix npenenax: + 0,03 °C ms marunkoB ucnomuenns Al u Swmm + 0,09 °C s
aTYUKOB HUctioHeHus A2 u E.

OnpenenuTh pa3HOCTH MMOKA3aHUN TEMITEpATyp VIS BCEX Map AaTIYUKOB 1S s pas-
HOCTel TemmepaTyp A0, paBHBIX t3 - 1, {3- 1y, o - t;. Pe3ynmbrar KOHTpOISI mOTrpenTHOCTH
CUMTAETCS MOJIOKUTEIBHBIM, €CJIM PACCUMTAaHHBIE PA3HOCTH MOKa3aHUM HAXOISATCS B JI0-
nyctuMbix npeaenax: +(0,00067-A0 + 0,03)°C mis natamkoB ucronHeHus Al u S wiun
+(0,005-A0 + 0,09)°C misg matunkoB ucnoianeHus A2, E.

12.6.6.2 KoHTpOJIb MOTPEIIHOCTEH NMPU U3MEPEHUH TeMIIepaTypbl U Pa3HOCTU TEM-
nepaTyp AJig CYHETYMKOB ¢ HOpMHUpoBaHUeM 1o TY 1 aBToMaTu3aluei pacueToB

JI1st cheMa TOTIOTHUTENIbHON HH(pOpMAaIHH ¢ TeIuIoBogocueTynka X 12 u aBTomaTu-
3allMd PacyeTOB HCIIOJIb3YETCS KOMIIBIOTEp C YCTAHOBJICHHOW mporpammoi Thermo-
testX12. IloBepsiemble CYETUUKHU JOJKHBI OBITh OJKIIOYEHBI K KOMIIBIOTEPY Yepe3 nepe-
xomank RS232 (mmm USB). /lanee moBepka mpou3BOAUTCS CISAYIOMUM 00pa3oMm:

1) ycraHOBHTBH B TepMocTaTe TemiepaTypy B unteppaie 0...30 °C;

2) Tmociie BBIXOJa TEPMOCTATa HA CTAOMJILHBIA TEMIIEPATYPHBIH PEKUM CHSTH I10-
CPEICTBOM KOMIBIOTEPHOH MPOTPAMMBI TOKA3aHUS JATYMKOB TEMIIEPATYPHI (TSI KaXKIOTO
TS) u 3aduxcupoBaTh NoKazaHusi 00pPa3OBOr0 TEPMOMETPA;

3) MOBTOPHUTH OMNEPALUU IO TEPEUYHCICHHIO 2 TpH TEeMIIepaType TepMocTaTa
75...85°C;

4) MOBTOPUTH OINEpAlMH [0 TEPEYUCICHUIO 2 TMPU TEeMIepaType TepMocTara
135...145 °C; BBITIOIHSAETCS TOJBKO MPHU NEPBUYHOMN IMOBEPKE.

Pe3ynpTaTomM pabOThI MPOTpaMMBI SBIISETCS pacyeT 3HAYCHUN CTAHAAPTHBIX KO-
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¢unuentos (RO, A, B) no kaxx1oMy AaTuuKy TeMIEpaTyphl [0 pe3ysbTaTaM IMepeyuciie-
Huil 1-4. Ilpu nepuoanyeckoil moBepke HEOOXOAMMOE JUIsl pacyeTOB 3HaueHUuEe Korphu-
nuenTta B cunteiBaercs nmporpammoit ThermotestX 12 u3 mamsitu cueTuunka.

ITocpencTBoM mporpaMMbl IPOU3BECTH pacyeT aOCONIOTHON MOTPELUTHOCTH U3Mepe-
HUS 10 KOKJIOMY AaTyuKy. PacueT nmpou3BoAUTCS aBTOMAaTUYECKU B pabOYeM JMana3oHe
TEMIEPATyp ¢ HACHTU(UKAIMEH BbIXOAA MOTPEIIHOCTEN 3a AOMYCTUMbIE Mpeaensl (Tad-
auna 2.3 pyKOBOJCTBA MO KCILTyaTaluu).

Pe3ynbTaThl MOBEPKM CUUTAIOTCS IOJIOKUTEIBHBIMM, €CIIM a0COJIOTHAs IMOrpeu-
HOCTb CUETYMKOB HAXOJUTCS B 3a/IaHHBIX IIPeIeiiax.

Jlanee KOHTpOJb OTHOCHTENBHOW IMOTPEHIHOCTH W3MEPEHHsI Pa3HOCTH TEMIIEpATyp
BBITOJHAETCS TOJIBKO JJIsl TEIJIOCUETYUKOB B paboueM Juana3oHe W3MEpPEHUs pa3HOCTU
TeMIiepatyp: Moayiu ucnosHenuit 04-10, moBepke moayiekar Bce JaTYUKU TEMIIEPATYPHI.
['pynnbl 1aTYNKOB AJI MOBEPKHU NpOrpaMMa UACHTUPULIMPYET aBTOMATHUECKH.

ITocpencTBoM mporpaMMbl MPOU3BECTH PACUET OTHOCUTEIBHOW MOTPEIIHOCTH H3-
mepenus. [Iporpamma ompenensier BHIXOJ MOTPEHTHOCTH 3a JOMYCTUMBIE Mpeessl (Tad-
auna 2.3 pyKOBOJCTBA 110 IKCILTyaTaluu). Pe3ynpTaTsl MOBEPKU CUMTAIOTCS MOJIOKUTENb-
HBIMH, €CJIM OTHOCUTEJIbHAS MOIPELIHOCTh HAXOAUTCS B 3aJJaHHBIX MpPEenax.

12.6.7 KoHTpOJb OTHOCHUTEILHON MOTPENTHOCTH MPEe0OPa30BaHUS UMITYIHCOB MO/I-
KJIFOYaEMOT'0 CUETUMKA BOJIbI M ONPEICIICHUSI HAKOTIJICHHBIX BETUYUH

KonTtponb nmpousBoautcs myTem nojadu ot kanmubOpatopa KT-061 Ha Bxoa BbIumcC-
auTenst (PUKCUPOBAHHOTO KOJUYECTBA MMITYJIBCHBIX JJICKTPUYCCKUX CHUTHAJIOB, UMHUTH-
PYIOLIMX BBIXOJHBIE CUTHAJIBI CUETUUKA; UCIIOJIB3YETCA PEKUM UHANKAIIMU OCHOBHBIX Ia-
pameTrpoB X12:

— 3a(UKCUPOBaTh HAYAJIbHOE 3HaYEHNE HAKOIJICHHOHN BeMunHbl HHAMKaTopa Uo, B
U3MEpSEMbIX €AMHULIAX,

— noaathk 10000 nmirynscoB (N3) wactoToit 10 5 'y imutensHOCThIO HE MeHee 40 MC;

— 3a(UKCUPOBATh HA MHIUKATOPE BHIUUCIUTENS KOHEUHOE 3HAUCHNE HAKOTICHHOMN
BenarHbl UK, B I3MeEpseMbIX ¢IMHAIIAX.

OTHOCHUTEeNbHAS MOTPEIIHOCTh MPU MPeoOpa30BaHUM BBIXOIHBIX CUTHAJIOB CUETYH-
KOB BOJIbI, UX 00pabOTKe U BhIYMCIEHUHN 00BbeMa Boibl OU BhIYUCSETCS

8U = (Uk—Uo—Ci- No)/(Ci - N»)-100, % (12.7)

rae Ci - HOMHHATBHOE 3HAYCHHE LIeHBI HMITYIIbCA BBIXOIHOTO CHTHANIA CUCTUNKA, M.

Pe3ynbTaT KOHTpOJISI CUMTAETCS MOJIOKUTEIbHBIM, €CJIM OTHOCUTENbHAs MOTpell-
HOCTh BBIYMCIIUTEISI PY TPEOOPA30BAHUH BBIXOIHBIX CUTHAJIOB CUETYMKOB, MX 00padOTKe
Y BBIYKMCIICHUH HAKOTUICHHOM BEJIMYMHBI He TipeBbimaet npeaenos + 0,01%.

12.6.8 KoHTpoJb MOTPEITHOCTH BHIYUCICHUS KOJTMYECTBA TETUIOTHI

12.6.8.1 KoHTpOJIb MOTPEIIHOCTH BBIYUCIUTENS

[ToBepka CALC KOHKpETHBIX HCIIOJHEHUH MOJyJied NpPU BBIYUCICHUU TEILIOTHI
npousBoautcsi B pexume [loBepka/Boruucnurens mytem BBoja B namsite CALC B cooT-
BeTcTBHUM ¢ Tabmuuei 12.3 3nauenuit, rae PEO — pacueTrHoe 3HaYeHUE TETTIOBO MOIITHO-
CTH:

— temneparypsl T, °C;

— n30bITouHoro masienusa P, MlIla;

— obbemHorO pacxoaa QV, MS/‘I;

— JIMMUTHOTO 3HAYEHUS KOJM4YecTBa TeIoThl EL, npu mpeBbIlieH KOTOPOil cuet-
YUK [PEKPAIIAET HAKOIJIEHUE MHTErpalIbHbIX napameTpoB (He menee 200 I'J[x).

[TpoBepka mpoU3BOIUTCS CIEAYIOIIUM 00pa3oM:

1) BBectu B namsaTh CALC cueTurka 3Ha4YCHHMsI BbIIICYKa3aHHBIX (PU3HYCCKUX Be-
JUYUH PYKOBOJCTBYSCH paznenoM «llopsgok paboTsl» B COOTBETCTBUH C MEPBOM CTPOKOH
nH(pOpMAIU 110 TECTUPYEMOMY MOYJIIO Ta0uIlel 12.3,
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2) ¢ nomorpio CALC onpenenuts U CHATh NoKa3zanus 1o temiore Eu, I'J[x u co-
OTBETCTBYIOIIIEMY 00beMY B MojiarorieM Tpyodornposoje Uy, M

3) ompenenuTh OTHOCUTENBHYIO MOTpemHOoCcTh CALC BBIUUCIIEHUS TEIIOTHI

O0E= (Ey — 3,6-PEO-Uy,/QV1) / (3,6-PEO-U,/QV1) -100, % (12.8)

4) TOBTOPUTH Omepanuu no nepeuucienusm 1-3, BBoas B namsate CALC 3HaueHus
BBITIICYKA3aHHBIX (PU3MUECKUX BEJIMUMH U3 IPYTUX CTPOK TaOIHIIBI. Pe3yabTaThl MpoBEpKU
CUUTAIOTCS TIOJIOKUTEIIBHBIMU, €CJIM OTHOCUTENbHas norpemHocTh CALC npu Beryucie-
HUUW TETUIOTHI 10 KaXJIOMY TECTY COOTBETCTBYET TpeOOBaHUAM TaOMHIIBI 2.3 U3 PyKOBOJ-
cTBa 1o 3Kcruryarauu (He npesbimaet +0,2%). [Ipyu nonoXuTeabHbIX pe3ysibTaTax Mnpe-
JBITYIIUX UCTIBITAHUN MO TyHKTaMm 12.6.4-12.6.7 HacTosmen METOAUKU BOITPOC COOTBET-
CTBHS KJIacca TEIIOCUETUMKA PEIIAETCS aBTOMATUYECKHU.

TabOmura 12.3

Monyns|/laBnenue, MIla| Temneparypa,®C Pacxon, m°/4 Terur. MorH., MBT
ucrn. | P1 | P2 [ Pxe| T1 | T2 | To | Txs| QV1 QVv2 QVn PEO
0406 [ 25 20| - |170] 20 | - - 0,01-gs - - 0,00158299.g
1208 - 80 [ 60 | - - 0,6:0s - - 0,01362428.9s
06 02| - 80 [ 70 | - - 0,2:0s - - 0,00228094- g
1515 - 80 | 77 - - Os - - 0,00339675:0;s
0708 [ 25(20]02]170] 20 | - 10 [ 0,03-gs | 0,01.gs - 0,00495417-g;
121080180 (60| - 20 | 0,6-0s 0,5-q - 0,01789143.9;s
06[02]04]80 ]| 70| - 20 | 0,2:gs 0,1-gs - 0,00788591.-g;
151504 ] 80 | 77 - 20 Os 0,8:0s - 0,01622160-gs
09 2512002170 20 [ 15 [ 10 | 0,02-qs - 0,01-gs 0,00328688: g5
12(08(01[8 |60 (|55 (|20 060 - 0,1-gs 0,01821843.q;
06102[04([80[70[65] 20| 020 - 0,02-gs 0,00341887-9;s
15(15(04] 80| 77| 70 | 20 Os - 0,9:0s 0,06188399.9;
10 25120]02(170] 20 | 15| 10 | 0,02:gs | 0,01-gs | 0,01-gs 0,00323881.-q;
12108101 ]80[60]|5 ]2 [ 060 0,5:0s 0 0,02002900-gs
061020480 |7 [65] 20| 020 01-qgs [ 001.gs 0,00991924-g;
15(15(04]| 8 (|77 ] 70 | 20 Os 0,8:0s 0 0,02074219-q;
HpI/IMe‘laHI/IeZ 3HAYCHUEC NaBJICHUA P 3a1aBaTb PABHbIM PxB

12.6.8.2 KoHTpOIb MOTPEIIHOCTH BBHIYUCIUTENSI B KOMOWHAIIMN C Mapod JaTYUKOB
TeMIepaTypbl

KoHTponb mpeaHa3sHaueH sl CYETYMKOB C HOPMHPOBAHUEM XapaKTEPUCTUK IIO
EN 1434 nns monyneit ucnionnenuit 04-06. B Hauase nmoBepky HaT4uKy TeMIIEpaTyphl MO-
BEPSIEMOT0 MOJYJIsl IOMEIIAIOTCS B IBa TepMOCTaTa: o0paTHOro TpyOOIpoBoia — B TEPMO-
cTat ¢ temmeparypoir T20, a moaaromero TpyoompoBoaa — B TepMOCTaT, oOecreyu-
BAIOIIMK pa3HOCTh Temmeparyp ATo.

KoHTponr a0CoMOTHON MOTPENHOCTH W3MEPEHHUs TeMIEpaTyphl MPOU3BOJAUTCS B
pexxume [loBepka/Temneparypa B Buze

ATi=Ti —Tio, °C, (12.9)

rae Tl u T2 — nmoka3zaHusi MoJarOUIETO U 06paTH0r0 JIATYNKOB TEMIIEPATYpPhI BbI-
YHCITUTENS U 00pa3oBbIX TepMomMeTpoB T1o u T20 TepMocTaToB, COOTBETCTBEHHO, | paB-
HO | m 2.

KoHTposs morpenrHoct u3MepeHus TEMIOBON SHEPTHH B KOMOMHAIIMH C TTapoi JaT-
YHKOB TeMIIepaTypbl MPOU3BOAUTCS B pesknme [loBepka/ Beraucmurenb ciiemyronmm 00pa3om:

1) BBectu B mamste CALC:

— B MEHIO 3aJIaHUsl TEMIIEPATYPHI OMIUI0 «U3MEPUTHY;

— wusbsITouHOE naBneHue P1=0,8 MHa u P2=0,7 MlIla;

— o0weMHbIN pacxon QV1=0s, M 3/4 B COOTBETCTBHY C Ta6JIHueH 2.2;

— JIMMUTHOE 3HAY€HUS KOJMUYecTBa TerioTsl EL, mpu npeBbilieHUn K0T0p0171 CYEeT-
YUK MPEKPAIIAET HAKOIJIEHNE MHTErpaJIbHbIX napameTpoB (He menee 200 I'J[x).

2) ¢ nomoripio CALC onpenenuth u CHATh NoKa3zanus 1o temiore Eu, I'J[x u co-
OTBETCTBYIOIIEMY 00beMy B moaaiomeM Tpydomnposoae Uy, M,
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3) omnpeneuTh OTHOCUTENIbHYIO MOrpemHocTh u3Mepenus Teriotel CALC B KOM-

OMHALIMY C TaTYMKAMU TeMIEepaTyphl B BUJIE
OE=(0,2388459-Ey-v(T1)/(Uy:(h(T10)-h(T20))) —1)-100, % (12.10)

rae v(T1), h(T1), h(T2) — 3HaueHus yaeIbHBIX 00beMa BOJBI U TEILIOEMKOCTEH B
nojaronieM M obpatHoM TpyOompoBojaax mpu Temieparypax Tlo u T20 Tepmoctaros;
3HAYEHHUsI YJEIbHBIX MapaMeTpoB i pacuera onpenenstores no 'CCCI 98-86 «Bona.
VY nenbHblil 00beM M dHTANBINS Ipu Temueparypax 0...800 °C u gaBnenusx 0,001...1000
MIIa. Tabnuibl CTaHAAPTHBIX CIIPABOYHBIX TAHHBIX).

Onepaluu NOBEPKU OCYIIECTBISIOTCS CIEIYIONUM 00pa3oM:

1) yCTaHOBHTH B TEPMOCTATax TEMIIEPATypy B COOTBETCTBHH C IEPBOW CTPOKOWM
Tabaunel 12.4;

2) Tmocje BbIXOJAa TEPMOCTATOB HA CTAOMJIBHBIA PEXHUM OIPEICIUTh aOCOTIOTHYIO
MIOTPETITHOCTh U3MEPEHUS TEMIIEPATYPHI IIEPBOTO M BTOPOTO JATYUKOB 110 hopmyiie 12.9;

3) mnpowusBecTH HEOOXOIUMBIC ONIEPAIIUU KOHTPOJIS U ONPEICIIUTh OTHOCUTEIBHYIO
MOTPEIIHOCTh U3MEPEHUS TEIUIOBOM dHepruu 1o Gopmyre 12.10.

4) TOBTOPUTH OIEPALIMH 10 TICPESUUCIICHHIO 2 ¥ 3 TIPH TEMIIEpPaTypax TEPMOCTATOB,
MPUBEJEHHBIX B OCTAJIbHBIX CTpOKax TaOnuiel 12.4; naHHble U3 MOCIEIHENW CTPOKU Tabd-
JMIBI UCIOJIB3YIOTCS TOJIBKO TP TMEPBUYHOM MOBEpPKE; Mpu 3TOM Temneparypa Tlo B
TepMOCTaTe He TOoJKHA npeBbimaTh 170 °C.

Tabmuma 12.4

Jlnanason Temnepatyp | Pe3yJIbTaThl KOHTPOJIS CUUTAIOTCS MOJIOXKHUTEIBHBIMH, €Cln a0-

TepMOCTaTOB,°C COJIFOTHAsI MOTPENIHOCTh CYCTUYMKA MPU U3MEPEHUHU TeMIlepa-

T20 ATo TYypbl 1 OTHOCUTEJIbHAS MOTPEIIHOCTh KOMOMHAIIMK BBIYHCIIH-

3..36 TEJsT W TMapbl JATYUKOB TEMIIEpaTyphbl IPH MpeoOpa3oBaHUU

15 25 égég CUTHAJIOB W BBIYMCICHUM W WHIWKAIMM TEIUIOTHI COOTBETCT-
145180 ByeT TpeOOBaHUAM pa3zieiia 2 pyKOBOJICTBA 10 IKCILIyaTal[Hu.

12.6.9 KoHTpoJb MOTPENIHOCTH TPU U3MEPEHUHN JIaBJICHUS

[TorpemHOCTh CYETYMKOB NPHU W3MEPEHUU JABIECHUS KOHTPOJHUPYIOT HEMOCPEACT-
BEHHBIM CITMYEHHUEM €r0 MOKa3aHUM C JEeHCTBUTEIbHBIMU 3HAUEHUSIMH BOCITPOU3BOIUMOTO
JIaBJICHUsI, OIIPENIEISIEMBIMUA C IOMOLIBIO pabodero 3ranoHa. [Ipu KOHTposie JaT4MK J1aB-
JIEHUSl YCTAHABIIMBAETCS B pab0OYEM IMOJIOKEHUH HA IPYy30-IIOPIIHEBON MAHOMETP WJIM Ka-
aubOpaTtop naeneHus. [lorpemHocTs onpeaensercs MpU AABICHUSAX, COOTBETCTBYIOIIMX
HOMMHAJIBHBIM 3HAYEHUSM TIpaHull paboyero Auana3zoHa ¢ OTKJIOHEHHEM B Ipeaenax /10
+ 10%, u B nonoiaHuTenbHON Touke u3 auanasona (0,2...0,5)-Pmax. IIpu nosepke natuu-
KOB aOcoioTHOro AasieHus ¢ Pmax 1,4 Mlla n meHee B KayecTBE HM)XKHEH PAHUYHOU
TOUYKM AMarna3zoHa JOIYCKAeTCsl UCIO0JIb30BaTh atMochepHoe aasieHue. KoianuecTtBo u3-
MEPEHM MPHU KaXkI0M JaBJICHUU — OJHO.

IIpn nposenenun nosepku B Poccuiickon Penepannv OCHOBHBIM PYKOBOISAIINM
JOKYMEHTOM TP BBINIOJHEHUH TaHHOTO IIYHKTa KOHTPOJIA siBsieTcst meroauka MU 1997.

Pe3ynbTaThl MOBEpKH CUYUTAIOTCS MOJIOKUTEIBHBIMHU, €CJIM MOTPEIIHOCTh CYETYUKOB
IpU U3MEPEHHUH JIaBJICHHSI COOTBETCTBYET TPEOOBAHUAM pazjena 2 pyKOBOJCTBA MO JKC-
IUTyaTaluHu.

12.6.10 KoHTposib MOTPENIHOCTH MPU U3MEPEHUN BPEMEHH

NHTepdeiiHbIi KoHTponbp mpou3BoAUTCA MOCPEICTBOM OMpE/eie-
pasbem HUS TOTPEIIHOCTU MEPHOJIa MUHYTHBIX UMITYJIbCOB, (Op-
Llenb | KoHT. MUPYEMBIX BhIUucIuTeneM. [ 3Toro Heooxoamumo:

D-int| 1 — — NOAKIIOYNTH K HHTepdericHomy Beixoay CALC
GND| 2 , KHACTOTOMEDY ek TpoHHEIH YaCTOTOMED B PEKUME M3MEPEHUS IEPHOA
+5v 3 » K UICTOYHUKY WJIM UHTCPBAJIOB BPCMCHU,

GND| 4 » NMUTAHUA — nepeBectu CALC B pexxum Boluucnurens u3 Mme-

HIO HOBepKa: B TeyeHue 10 MUH moclie 3TOro Ha HH-
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tepdericnoM Bbixoe CALC Bocnipou3BoaATCS BpeMEHHbIE HHTEPBAJIbl B BUJIE UMITYJIHCOB
JUTUTEIIBHOCTBIO ~] MC ¢ HOMHUHAJIbHBIM TiepuoaoM 60 cek, a OJJHOBPEMEHHO C UMITYJIb-
caMH Ha UHAMKATOp CUETYMKA BBHIBOASTCS MCHOBEHHbBIEC 3HAUEHUS U3MEPEHHOTO BPEMEHU
paboThl (MpUYEM CEKYHJHBbIE 3HAUEHUS! — C TPEeMs JECATUYHBIMU pa3psiIaMH MOCTe 3arsi-
TOK),

— C IOMOUIBIO0 YaCTOTOMEpA ONPEIEIUTh 3HaUeHue nepuoaa umnyiascoB CALC.

Pe3ynbTaT KOHTPOJISE CUMTAETCS TOJIOKHUTENbHBIM, €CIH TMEePUO]] MUHYTHBIX HM-
yJbCOB, ONPEICICHHBI YacTOTOMEPOM, HaxoauTcs B npeaenax (60 + 0,0021) c, t.e. or-
HOCHUTENbHAs norpemHocTh He npesbiiaet + 0,0035% (ue 6omnee 13 ¢ 3a 24 u), a pa3HOCTH
(Tisz— T;) MOOBIX JBYX B3SITBIX IMOCIEIOBATEIILHO MOKA3aHUH BPEMEHU HAa WHIAMKATOPE
cyeTyuka HaxoauTtcs B npeaenax (60 = 0,003) c.

12.6.11 IlonoxxuTenbHBIE Pe3yAbTaThl MOBEPKU oOQopmisitoTcs: Bblgauelr CBuje-
TEJIbCTBA O MOBEPKE YCTAaHOBJIEHHOUW (hopmbl. B ciiydae mosiydeHHsi OTpUILIATENIbHBIX pe-
3yibTaToB CBUIETENHCTBO AHHYJIUPYETCS B YCTAHOBIIEHHOM MOPSIZIKE.
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IIpuioxkenue A,
pasnen [loBepka

PexoMeHyemble NpsAMbIe YYACTKH PH MPOJIMBHBIX HCIILITAHUSX.
TpeGoBanus K XapaKTepUCTHKAM

Buumanmne: He cJIeayeT myrTatrb NOHATHA «MHHUMAJIBbHBIC JVIMHBI MPAMBIX YYaCTKOB) U3 pasaeja «HOpﬂlIOK
MOHTAKa» MPU YCTAHOBKE CUETYHUKOB B IKCIJIyaTallUI0 H «IMPAMbBbIC YYACTKH J1JH HcnbITaHui». Bo BTOpPOM cCJjy4dae
npsAMbI€ YYAaCTKH 00ecrneYyuBaT BO3MOKHOCTH onpeaeJeHUs MOrPeIIHOCTA JATYUKOB pacxoaa NpPH NPOJUBHBIX
HCIBITAHUAX HA CTEHAAX pPa3/IHYIHBIX KOHCTPYKHHﬁ.

Jlyis MOHTa)ka Ha CTeH]I MPU MPOJUBHBIX UCTIBITAHUSIX JATYUKOB Pacxojia U JAaT4yu-
KOB TeMmIeparypbl cueTdynka X12 HeoOXOoIuMbl HWJIMHIPUYECKUE MPSIMbIE YYaCTKU C
¢dmaHmamMu, ycraHaBIMBaeMble Ha BXOJIE M BBIXOJI€ UCIBITYeMOro AaTuuka. Jjis mposiuBa
JATYMKOB Pacxo/ia, MOCTABISIEMBIX C KOHYCHBIMHU BCTaBKaMu/(piiaHIlaMu, CIEyeT UCTIOb-
30BaTh KOHYCHbIE BCTaBKU/(DJIAHIBI TP MOHTAXE TaTIYMKOB Pacxo/ia Ha MPSIMbIE YYACTKH.

Marepuan npsAMBIX y4aCTKOB — KOPPO3MOHHO-CTOMKHAN MeTail. KoHcTpyknus npsi-
MBIX Y4aCTKOB JIOJKHA OBITh KECTKOM MPHU IKCIUTyaTallui U XpaHeHuu. [Ipsimoit ydactok
Ha BXOJI€ JIOJDKEH MMETh IMOCJIEI0BATEIbHO COCIMHEHHBIE CTPYEBBINPAMUTEID (MECTHOE
TUIPABIMYECKOE COMPOTHUBIICHHUE, MPEMSTCTBYIOLIEE 3aKPYyUYMBAHUIO MOTOKA, HAIPUMED,
paguanbHO PACHOIOKEHHBIE HEMOABUKHBIEC JIONMACTA WM PEUIETKA) U TPYyOy IJIMHON He
menee 30DN. ITpsmoit yuactok Ha Bbixoje — junHa He MeHee 15SDN. Ilpu rpynmoom
IPOJIMBE OJHOTUIHBIX JATYMKOB PACX0/a NaTYMKU BHYTPH TPYMIBI JOJKHBI OBITH pasjie-
JIEHBI IPAMBIMU y4acTKaMu JyIMHOU He MeHee 15DN.

[Ipsimble yyacTKy JOHKHBI 0OeCIedrBaTh 3HAUCHUS TapaMeTPOB, He Ooiee:

- OTKJIOHEHHE BHyTpeHHero auamerpa ot 3HadeHus DN — £0,005-DN, a na mgnmune
S5DN B MecTe CThIKOBKH ¢ gaTuyukom pacxojna —+0,0025-DN,

- oBampHOCTh Ha anuHe SDN B MecTe CTBIKOBKM € JaTYMKOM pacxoja
+0,0025-DN,

- IIEPOXOBATOCTh (UMUCTOTY 00paOOTKH BHYTPEHHEH MOBEPXHOCTH TPYO) 6,4 MKM.

®dnaHBl TPUCOSAMHEHHS MPSIMBIX YYaCTKOB K JaTYMKaM JIOJDKHBI: 00ecTeuynBaTh
COOCHOCTb JIATYMKOB M BHYTPEHHETO JUAMETpPa MPAMOTo y4acTKa (HECOOCHOCTh He Ooliee
+0,01-DN) 1 BHOCUTh MUHMMAaJIbHbIE UCKAXXEHUS 33 CUET OTCYTCTBHUSI KOHTAKTa C MOTO-
KoM. [Inst 3TOoro pexkoMeHayroTcsl (praHIbl aHAJIOTHMYHBIE MOCTABISAEMBIM B KOMILJICKTE
CUETUYHKA C HEHTPUPYIOIIEH BIIaJUHON JJIs1 yCTAaHOBKH AaTyuka (cMoTpu B [Ipunoxxenusx:
OTBETHBIM LMIMHIApUYEeCKUW ¢ranen). [ns MUHUMU3AIMU BIMSHUS YIIOTHUTEIbHOU
npoknanku pekomenayercs Ha quamerpax DN-20...100 ncnonb30BaTh pe3nHOBBIE MPO-
kianku kpyraoro cedenus no 'OCT 9833, ycrtaHaBnuBaeMble B COOTBETCTBYIOLIYIO Ka-
HaBKy (yaHna u obecrieunBaronue MPAKTUYECKH HYJIEBBIE 3a30pbl MEXKIY AATUUKOM U
¢nanuem. s nuamerpoB DN125 u Gonee B ciiydae HEBO3MOKHOCTH MPUMEHEHHS KPYT-
JBIX TPOKJIAZ0K PEKOMEHIyeTCs MPUMEHEHHNE MII0CKUX MPOKIaI0K MOBBIIIEHHON TOYHOC-
TH U3TOTOBJICHHUS, IEPEKOCHI MPOKIIAJA0K U BBIXOJ B HOTOK HEIOMYCTUMBI.

®dnaHIBl PUCOENIUHEHUS MPSAMBIX YYaCTKOB K TPyOONpPOBOAY CTE€HHA IOJKHBI:
o0ecreynBaTh COOCHOCTh BHYTPEHHUX AUAMETPOB MPSMOT0O Y4acTKa U MPUCOSTUHUTEIb-
HOTO TpyOOoIpoBoaa (HecoocHoCcTh He Oosiee £0,02:DN) 1 BHOCUTH B MOTOK MUHUMAJIBLHO
BO3MOKHBIE UCKAKEHUSI.

MecTo yCTaHOBKHM JAaTYMKOB TEMIIEpPATyphl JAOKHO OOECHeunBaTh JOMOIHUTEIb-
HYI0 IOTPEITHOCTh U3MEPEHUS TEMITEpaTyphl BO/bI B cTeH e He Oonee +0,2 °C.

JluameTp mpsIMOTO y4acTKa Ha BXOJI€ JaTYMKa pacXxo/ia B MECTE CTHIKOBKH C JJaT4YH-
KOM TOJJICKUT U3MEPEHUIO U MOCIEAYIONIEMY BBOAY B MaMsTh cueTurka X12. O0opyno-
BaHME JIJIsl U3MEPEHUS AUaMeTpa — IITAHTCHIIUPKYJIb UK HYyTPOMEP C OTHOCUTEIBLHOM TO-
rpemiHOCThI0 He MeHee 0,1%. Pe3ynbrar n3MepeHHs AuaMeTpa OIpENesseTcs B BUJIE
cpeaHero apu(MeTUYecKoro TpeX IMOCIeI0BATENbHBIX H3MEPEHUN HaMeTpa MPsSMOro
y4acTKa cO CIBUTOM MpUMEpPHO Ha 60°.
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IIpuioxenue b,
pasnen [loBepka

IIporpamma FlowtestX12

Ha3nauyeHue nmporpamMMspl: aBTOMaTHYECKH KOHTPOJIb OTHOCUTEIbHON MOTPEHNIHOCTH TEIIOBOJOCYET-
ynkoB X 12 npu u3mepeHnn 00bemMa KHUIKOCTH.

DOYyHKIUM POrPaMMBbI:
— MHIUKANUS HHOOPMAIIMK O TaTYMKAX PacXoa;
— YIpaBlieHUE BCTPOCHHBIM B CUETYMK UMUTATOPOM PAacX0/a;
— pacueT ¥ BBIBOJ MOTPELIHOCTH U3MEPEHUs 00beMa KHUIKOCTH;
— 3aMKCh pe3ysIbTaTa B TEKCTOBBIN (haidJl.

TpeboBanus k Texunueckum cpeacrpam: Microsoft Windows 2000/XP/Vista

IMoaroroBka K padoTe: mepea 3alyCKOM MPOTpaMMbl HEOOXOIMMO TMOJIKIIOYUTH TEIIOBOAOCUYETUUK
X12 coenqunurensHbIM Kabenem RS-232 k cBoO0AHOMY MOCTIEIOBATEIHHOMY TIOPTY KOMITBIOTEpA.

3anmyck nmporpamMmsl: 3amyCcTUTh UCTIONHsAEMBIN (aiin, BeiOpaTs HoMep COM-niopTa KOMIBIOTEPA, K KO-
TOPOMY TTOJKIIIOUEH TMOBEPSEMbIN cueTYMK X12 U HaxaTb MHEMOKHOIIKY «YcmaHosums coeouHeHue.
[Tocne urenus: mporpamMmoii KOHGUTypauu Ipudopa (cocTaB MOAYJE, JaHHBIE O MPUCYTCTBYIOUINX IaT-
YHKOB), MpeJiaraeTcs BbIOpaTh JATYMK AJIs MOBepKu. [ mpoBeneHus: MOBEpKH HEOOXOJUMO BOWTH B
peXUM UMUTATOpA Pacxo/a.

Pabora ¢ nporpammoii

Haxxatnue MHEeMOKHOIIKU «[logepkay» XapaKTepu3yeT HA4aJl0 UCHBITAHUMI JJI1 HOMUHAJIbHBIX 3Ha-
yeHui pacxoja u3 tabauusl 2.2 PO. IIpu 3TOM BCTpOSHHBIN B CUETYNK UMUTATOP HAUUHACT BOCIPOU3BO-
JTUTh 33JIEP’KKU YIIbTPa3BYKOBOIO CHUTHAJIa SKBUBAJICHTHBIC 33/I€pKKaM, 00YCIOBIUBAEMbIM JBUKECHUEM
TeTIOHOCHUTENS (Boabl). McnbITanuss Mpou3BOAATCA MPOTrpaMMON aBTOMATUYECKH C OTOOpaKeHHEM Ia-
PaMeTpPOB TECTOBBIX CUTHAJIOB, COOTBETCTBYIOIINX 3HAYEHUM pPAaCcX0/I0B U OTHOCUTENIbHBIX, U3MEPEHHON U
JIOITyCTUMOM, TOTPEIIHOCTe n3MepeHus oObema. M3mepeHHBIE B X0J€ MOBEPKU 3HAYEHUS OOBEMHBIX
pacxoJioB TMHAMHYECKH OTOOpakaroTcsi Ha mHaukatope cuetunka (QV) m Ha MOHHTOpE KOMITbIOTEpa
(HOyTOYKA).

TexHomornueckuii pa3dpoc AATYUKOB pacxoaa nmpu mpou3BoacTse (s anuamerpoB DN 1o 125 mm
BKJIIOYMTENIBHO) WM MPU 0OMepe reoMeTpudeckux pasmepoB (mis nuamerpoB DN cBeime 125 mm) co-
craBiseT 0,5 %. B 3Toii cBs3M npH pacyeTe OTHOCUTENBHOM MOTPEIIHOCTH JaTYUKa pacxoAa MporpaMma
YBEJINYMBACT 3HAUEHUE U3MEPEHHON IOTPEIIHOCTH € YUETOM €€ 3Haka Ha ykazaHHble 0,5 % oT Heompe-
JIEJIEHHOCTH T€OMETPHH.

IIpumep BbIBOJA pe3ysbTaTa MO 3aBEPLICHHUIO TTOBEPKHU:

HoMmMmHanbHOEe 3HaueHme pacxoma 20,0000M3/u

BamaBaeMoe 3HaueHme pacxoma 20,7215M3/u

MsMepeHHOe 3HaueHue pacxoma 20, 7491m3/u

OTHOCHTEJNbHAasa norpemHocTb usMmepeHusa -0, 633%
JonycTuMasa NOTPElHOCTb u3MepeHusa 2, 0%
BamaBaemMoe 3HaueHme pacxoma 0,2087M3/u
MsMepeHHOe 3HaueHue pacxoma 0,2096Mm3/u
OTHOCHUTEeJNbHasa norpemHocTb usMmepeHusa -0, 930%
JonycTuMasa HOTPEelHOCTh u3MepeHus 4,0%
JlaHHBIN OTYET MOKHO COXPAHUTh B TEKCTOBOM (aiiie.



IIpuioxenue B,
paznen [ToBepka

IIporpamma ThermotestX12

Ha3zHauyeHue nporpaMmal: pacyeT NOrPEHIHOCTEH U3MEPEHUS TEMIIEPATyp U Pa3HOCTU TEMIIEPATYP
IUTATUHOBBIX TepMOIIpeoOpa3oBarTeneil (IaTYNKOB TEMIIEPATypPhl) CUeTYNKOB X 12.

B03MOKHOCTH MPOrPaMMBbI: pacyeT MOTPEITHOCTEH B pabounX quamna3oHax U3MEpeHUsl.

DYHKIHUH, BINOJHAEMBbIE IPOrPaAMMOM:
- yTeHHue Kod(PPUIIMEHTOB TepMOTPEeOOpa30BaTENCH YCTAHOBICHHBIX B CUETUNKE X 12,
- YTEHUs JTaHHBIX TepMoIpeoOpa3oBaTenieil (COMPOTUBICHUE, TEMIIEPATypa),
- pacyeT K03 HUIIMEHTOB TepMOIIpeoOpa3oBaTeseii 0 TaHHBIM YKCIIEPUMEHTA,
- pacyeT U BBIBOJI OTPEIIHOCTEN Pa3HOCTH TeMIIEpaTyp,
- pacueT M BBIBOJ MOTPEIIHOCTH U3MEPEHUS TEMIIEPATYPHI,
- 3aIUCh pe3yJbTaTa pacuera B TEKCTOBBIN (aii.

Tpe6oBanus k TexHuueckuMm cpeacrBam: Microsoft Windows 2000/XP/Vista

3amyck nporpammbl: [IporpamMmmy HEOOXOIUMO 3aMyCKaTh C JIOTHYecKoro aucka (Hampumep C:\ ). [Tocme
3aIycka MporpamMMbl Ha KOMIIBIOTEpE MOSABISETCS MEHIO, MpuBeAeHHOe Ha pucyHke 1. Heobxonumo 3a-
natb Homep COM-nopra KOMIOBIOTEPA, K KOTOPOMY MOJKIIOYEH MOBEPAEMBbIN cueTuuk X12 U Haxath
MHEMOKHOTIKY «llonkmrounts X12». IIpu noaxioueHnN ONpPENEsSOTCsA: 3aB. HOMEP MOBEPSIEMOIO CUET-
YHKa, UCIOJIHEHUsI U oOllee KOJIMYEeCTBO MOAYJEH B CUETUMKE M HMMEIOIIUECS JaTYMKU TeMIlepaTyphl,
CTPYIIUPOBAHHBIE O MOIYyIsM. Pe3ynpTaTroM mogkimoueHus OyneT oToOpaxkeHa HHGOpPMAIUs O TEILIO-
BojocueTyrke X12, U B moje BbIOOpa MOMYJIS YCTAaHOBJICHBI JOCTYITHBIE MOIyJU. Takke OyayT mpodu-
TaHbI ¥ 3aM10JTHEHBI MOJIS JAHHBIX UCIIBITAHUS, BBITIOJHEHHbBIE C JAHHBIM CYETYHKOM.

IMoaroTroBKka JaHHBIX IKCHEPUMEHTA: MPU KaXJI0M 33JaHUM TEPMOCTATOM IMOBEPSIEeMON TOYKU TEMIIe-
patypsl HaxxuMmaercss kHomka «M3mepenuey. g Kaxaoro TeCTUPyeMOro JaTdyuKa MporpaMma CUHMTHI-
BaeT M MHIULUPYET U3MEPEHHYIO CUETUUKOM TEMIEpaTypy, a TakKe MoJlydaeMoe Ha OCHOBE 0OpaTHOTO
pacueTa o U3MEpEeHHOH Temrieparype 1 ko3 duureHTam 3HaueHUe COMpoTHBIEeHU AaTyrnka Ri. [lo Ha-
KaTHIO KHOMKU «IIprMEHNTh» M3MEpeHHbIE CYETUMKOM 3HAYEHMSI COMPOTHUBIICHUN MEPENUCHIBAIOTCS B
MacCHUB MCXOIHBIX JAHHBIX JUIS TMOCIIEAYIOIIEro pacyera, pacrhoiloKEeHHBIH crpaBa. 3HaueHus o0pas1o-
BOIl TeMIepaTrypbl HEOOX0IMMO BBOJUTH BpyuHYI0. BHUMaHue: 1Jis1 KOPPEKTHOM 3anyMcu JaHHBIX HC-
NbITAHUS, 3HAYeHUsI 00Pa3L0BOii TeMnepaTypbl BBOAUTH 10 HaxKaTHA KHONKHU «I[IpumeHuTn». 13-
MEpEHHbIE JaHHbIe OYAyT 3aMKCUPOBAHbBI B TEIJIOBOIOCUETYHUKE JIJISl TIOCIIEIYIOIIETO UCIIOJIb30BAHMUS.

MeTtoauka pacuyera: IpOBEpKa BBINOIHSIETCSA ITyTEM BOCCTAHOBJIEHMSI TEMIIEPATYPHOI XapaKTEPUCTUKH
M0 MHIVBUAYAIbHBIM XapaKTEpUCTUKAM TEPMOMETPOB. PacyeT morpemHocTy u3MepeHusi pa3HoCTH TEM-
nepaTyp BBIIOJHsETCs B Auana3zone remnepatyp ot 0 go 170 °C g paznoctu temmneparyp ot 3 °C (unu
1°C) no 150 °C. Pacyer morpenHoCTH U3MEPEHHSI TEMITePaTypPhl BBITOJHICTCS B JUana3oHe oT MUHYC 30
(umu 0 °C — s teruiocdyetunkoB) 1o 170 °C. JTuckpeTHocTs 3aganus temmepatyp — 1 °C.

Pacuer pe3yabTara: Ilo 3aBepiieHn0 NOATOTOBKM UCXOAHOIO MaccuBa AaHHbIX (mons 1, 2, 3 npu nep-
BUYHOU TOBEpKe U 1, 2 pH MEpUOIUYECKON TTOBEPKE) BBHIOpAaTh HEOOXOIUMBIN MOAYNb cueTuuka. [Ipu
BBIOOpE MOJIYJIS B 1OJIE€ BBIBO/IA 0OTOOpakaeTcs HHpOpMaIKs O €ro mapamerpax.

Jlanee HEOOXOIMMO 3aJaTh MCIIOJHEHHS TOBEPSIEMBIX JaTYHMKOB B COOTBETCTBHH C JAaHHBIMH W3
Dopmynsipa (3a1al0TCs MPeeNbl JOMYyCTUMBIX MOTPEIIHOCTEN ISl TOBEPSEMBIX JaTYMKOB TEMIIEPATyphl
KKJIOTO MOJYJIS) U HaxaTh KHOTNKY «Paccuutate koadduimente». B pesynpraTe OymyT paccuMTaHbl
crangaptHbie ko dunuents! natunkoB RO, A u B 3amanHOro Moayns mo pesyibTaTaM MOBEpKH, U Oy-
IyT 0TOOpaXeHBI B MOJIE BBIBOIa MH(OpMAIIUH.

ITocne 3TOro MeH!0 Ha KOMIIBIOTEPE IPUHUMAET BUJ, IPUBEACHHBIN HA PUCYHKE 2, TI€ JaHHBIE B
BEPXHEM sy MPEICTABIAIOT COO0N cTaHAapTHBIE KO3 (PUIIMEHTHI TaTYMKOB, YCTAHOBJICHHBIEC B CUETUUK
pyu KATMOPOBKE U CYMTAHHBIE U3 €0 MaMATH MO HAXATHIO KHOIMKH, a JaHHBIE B HIDKHEM PsTy — CTaH-
napTHble Ko (UIMEHTHI, pacCUUTaHHbIE MO JAHHBIM, MOJYYEHHBIM B Ipolecce moBepku. [1o kHomke
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«PaccuuTarh MOTPEIIHOCTHY» PACCUUTHIBAIOTCS 3HAUYEHUS a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUS TeMIIe-
paTypel A KaXA0TO JaT4MKa U OTHOCHTEIbHOM MOTPELIHOCTH M3MEPEHUs pa3HOCTH TeMIeparyp Uis
nap JaT4YUKOB U3 Moxayineit ucnonnenuit 04...10. B cBo6oaHOM 10JI€ BBIBOAUTCS MHPOPMALIKS O BBIXOJIE
pPacCUMTaHHBIX HOTPEHIHOCTEN 3a JIOMYCTUMBIE MPENENbl B BHJIE MHTEPBAIOB TEMIIEPATYpbl U MAaKCH-
MaJIbHBIX 3HAYEHUH MOTPEIIHOCTH. B cilydae He mpeBbIIEHUs MPENEIOB MOTPEMIHOCTEN BHIBOAUTCS KO-
3¢ ¢uUIMEHT 3anaca Mo MOTPEUIHOCTH M0 KaXIO0My KOHTPOJIMpyeMOMY napamerpy. Pe3ynbrarel pacuera
MOYKHO TaK)Xe€ COXPaHUTh B (Daili1 o KHOMKE «3amuchy.

% ThermoTestX12 v1.0.0.1 i =|0] x|
Topr [COMZ -] n x12 | . "
b0 i _Ioix]
-0 T ypa. 'C
sas. N X12 1 [z0014 2 [98.97 3 l:l Q | PaccuuTaTth NOrpeuiHOCTH | fe) Brcnepr
(@ Wsmepenue Mpunsars CISmx12 | TS/BXI - TS/C X1
1.°C Rt. O Rt. Om At Om Rt Om RO, Om {986,6258 RO 0 [986,2319 RO, Om
: Tini[iosdoees] | 7y1) [1ER2EA0] 7yn) A [3814214E3 A [3.903135E3 A
{8 ) EEERTEED B 3 B TG R 1 | I B [6.109944E7 g [5.895551E7 B
T(31[0n ] | TI2] [oo [
T[4]|U,U | T4] ‘D,D | T14] ’—| —3kcnepument ———— 1 | — 3k — Jxcnep
03] o e e N s 5200 T L Ho U
T(8]1[00 | |rier oo | | i1 | A [3.916251E-3 A [3.905856E-3 al
B [6.109044E-7 B [5.895551E-7 e[
AATYHRE T! ypu
[fswens = Bunonveno: IENNNNENENENNNENENENENERE
3anmch | OYMCTHTE AOAE BHEBOAA pesynpbTaTa |
PTG [ T R TS/E: Rl (%12 = 386,2319, Or |
TS/B:A(X12) = 390313563
TS/B: B *12) = -5,895551E-7
bl 1 04
el TS/B RO ( BxcneniienT | = 9660708, O
MOTS/E = T2 (TS/B: A [ ZrcneguredT ) = 3 905856E-3
TS/5: B [ SkcnepuMeHT ) =-5.895551E-7
Kot MLMEHTH TEPMOMETROE MRAYHTEHE Sanyck [EERKH O REl T SHEIRH I T et TR AT R K12 N2Oa477
)
MOTHOR NorpewHocTy =01 (<30 «170 ') ;U
b
Pucynok 1
Pucynok 2

[epexmtouenue Buaa MeHio (1 wiam 2) MpoM3BOAUTCS CTUIM30BAHHOM CTPEIKOW B BEpXHEM Ipa-
BoM yruiyd wim B . Vcnonb3yercs npu MOBEPKe CUETYUKOB ¢ HECKOJILKMMH MOy saMu. [Ipu 3ToM dKc-
NepUMEHTaJIbHAS YaCTh MOBEPKU MOXKET OBbITh BBIMOJHEHA JJISl TATYMKOB TEMIIEpaTyphl BCEX MOAYyJeH
OJTHOBPEMEHHO, a pacueTHasl — I00YEPEIHO B IUKIMUECKOM PEKUME.

oix| JomoaHuTeNIbHEIC (QYHKIHH NPOrPaMMBbI:
B mMenro «QxcnepT» (CMOTPH PHUCYHOK) JIOC-
e b NOAHYID o arax pacuera x 3akpHTh pexuM '3KCI‘IEpT'| .
F P 5 BEO KOS o8 BpYIHI TYIHBI JOIOJHHUTCIBHBIC q)yHKI_[I/II/I BbIBOAA
1574 °c [170 1smchim TS/ILC [00 NMoJIHOW WH(oOpManuu o pe3ynbTaTax pac-
Rt Om I1825,?212 Rt. Om |1623.8257 Rt Om

YCT H XO0JUM TAaHOBUTL «BBIBOIUTH

T5/A pacu. C I1E!],35-I T5/B pacw. 'C I1EH,H-IH TS/C pacu. 'C © a’ eO6 OI[ 0 yC 0 OI[
MNMorp. uam. (0,046 Morp. wsm. |0,052 Morp. usm,l HOHHyIO HH(bOpMaHI/HO 0 pe?’yanaTaX pac-
Pacewrany norpeunocty aaa remneparyp | | uera»; BBox xo3(h¢duIIMEHTOB BpYUHYIO AT
BBITIOJITHCHHA  pacucTa oe3 IMOAKJIIOUCHUA
CUCTYMKA, HOAaHHBIC, BBCICHHBLIC BPYYHYIO,

T SR R R B i R T |

BBIJACIICHBI KPACHBIM IIBETOM H_IpI/I(l)Ta, a Tak-
MakcuManeHas NOMPeWHDCTE PREHOCTH TemMnepaTyp; TSA (120,0°C) -T5/B (-30.0 °C) MNorp. = LO8T o
Mpenennorp. = 0,100 JKC pacucCT NOTpCHIHOCTCH B ITPOU3BOJIBHO 34a-
MakcumaneHas afconnTHas norpewHocTe: TSAA (170.0 'C) Marp. = 0,046 { Mpenennorp. = 01007 el
MakcuraneHas afconnTHas norpewHocTe: TS/B (1700 C) Norp, = 0.052 (Mpegeanorp. = 0,100 =l JaHHBIX TOYKaXx TeMHepaTypBI - HeO6XOHHMO
[
< B mone TS/1,2,I1,X BBEeCTH TOBEPSIEMYIO TEM-
eparypy, HaxaTb MHCEMOKHOIIKY «Paccunrarth MOrp€IIHOCTU [JIA BBCACHHBIX TCMIICPATYP». PGSyJ'Ib-
TaToM paboThl Oyaer WH(GOPMALUS O CONPOTUBICHHH TEPMOCEHCOpPA COOTBETCTBYIOIIETO BBEIECHHOM
TEMIICPATYPhI, paCCUUTaHHasd TEMIICpaTypa 110 AaHHBIM SKCIICPUMCHTA U a6CO.HIOTHa$I IMOrpC€IIHOCTD I10-
BepHeMOﬁ TCMIICPATYPHI. I[.HH 3aKPBITHA PCIKHUMaA «3KCHepT» HGOGXO[[I/IMO HaXaTb MHCMOKHOIIKY «3a-

KPBITh PEXKUM DKCIEPT».
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HPUJIOKEHUA

[Tpunoxenue 1

DopMBbI 0TYETHBIX BEIOMOCTEH

1) npuMep cyTOYHOTO apxXuBa

Ortuer
0 CYTOYHBIX IMapameTpax TeriocHaoxkenus 15.10.2010-01.11.2010 roga

AOoHEeHT HIII «M3MepuTenbHble TEXHOIOTHM
Anpec: r.KueB Banas! Bacunesckoii 5, oduc 5
JIuuesoii cuer Ne 86596 TemnoBomocuerunk X12  3aB.Nel0082 momyne 1 wucm. 07
JloroBopHbIE HATPY3KH 3anporpaMMUpOBaHHbIC 3HAYCHHUSI
OToIIeH e 5 I'kan/gac Q1max 50 m3/u Q1min 40 m3/u
I'BCcp 4 T'xan/gac Q2max 50 m3/u Q2min 40 M3/u
I'BCmax 50 I'kan/gac
dt min 3'C Jlata cienyromei moBepKu 02.08.2012
Hara T1 | T2 | T3 M1 (1) M2 (1) E (I'xamn.) BOcM BPacM
15.10.10 1935|3253 O 0.460818 0.417978 0.008748 0.00.00 _ 24.00.00
16.10.10 |30.40({29.56| O 28.032081 28.765642 0.444346 0.00.00  24.00.00
17.10.10 145,.39|32.60| O 95.411428 94,136588 1,244879 0.00.00  24.00.00
18.10.10 |46.17|32.09] O 87.656640 86.624522 1241117 0.00.00  24.00.00
19.10.10 |50.20|32.77| Q 79.743393 78.119847 1.433993 0.00.00  24.00.00
20.10.10 [50.96/32.74| O 75.460344 68.918702 1.514275 0.00.00  24.00.00
21.10.10 [48.36/29.71| O 56.224848 49.866330 1.189369 0.00.00  24.00.00
22.10.10 [48.77]13140| O 70.820905 65.271850 1377730 0.00.00  24.00.00
23.10.10 [48.70/32.04| O 77.293185 72.079139 1.429101 0.00.00 _ 24.00.00
24.10.10 (4839|3191 O 77.852841 72.183512 1.436436 0.00.00 _ 24.00.00
25.10.10 [47.50/3064| O 70.363962 63.552237 1.359928 0.00.00 _ 24.00.00
26.10.10 (419212956 O 56.114724 50.747172 1.070295 0.00.00  24.00.00
27.10.10 [46.78/3164| O 82.124838 75.297834 1.416469 0.00.00  24.00.00
28.10.10 [46.53|/32.29| O 94.092158 86.027096 1.556191 0.00.00  24.00.00
20.10.10 |46.64|3164| O 93.448626 84.523778 1.622879 0.00.00  24.00.00
30.10.10 [49.54(32.72| O 88.103569 79.975840 1,709377 0.00.00  24.00.00
31.10.10 [50.34/3489| O 100.962302 92.451603 1.885875 0.00.00 _ 24.00.00
01.11.10 [40.63]|27.11] O 48.287649 41.823929 1.059588 1.25.00 22.35.00
HUroro : 1282,454311] 1190,783599 23,000594 1.25.00 430.35.00
Cpennue : |44,81(31,55| O
HavanbHbie ¥ KOHEUHBIC CyMMapHbIE 3HAYCHUSI OTYETHOTO MEPUOIa
Bpewms Jata M1 (1) M2 (1) E (I'kan.)
Havanensie: | 00.00.00 15.10.10 0,000000 0,000000 0,000000
Koneunsie : | 24.00.00 01.11.10 1282.454311 1190,783599 23,000594
OTYETHBIHN Mepuo/1 (4ac.MUH.CEK) 432.00.00

1eproJ HopMaibHOM padoTsl (yac.mMuH.cex) 430.35.00

IIpencraBuTens aboHEHTA

M.IL

IIpencraBuTens TEIIOCHAOKAIOIICH OpPTraHU3aITIHI

M.IL
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2) npuMep 4acoBOro apxuBa

Otuet

0 9acoBhIX MmapameTpax TemrocHatxkerus 01.02.2011 - 02.02.2011 roxa

AGOHEHT HIIII «MI3MepHUTENBHBIE TEXHOIOTUIDY

Axpec : r.Kues, yn. Banner Bacunesckoii 5, opuc 5

JIumenoii cuer No 86596 TennoBonocuetunk X12  3aB. Ne10082 wmoayne 1 uch. 07

JIOrOBOPHBIE HATPY3KH 3anporpaMMUpOBaHHbIC 3HAYCHHUSI

OrorieHue 30 I'kan/gac Q1max 50 m3/4 Q1min 32 M3/

I'BCcp 20 I'kan/gac Q2max 40 m3/u Q2min 32 M3/u

I'BCmax 40 I'kan/gac

dt min 3'C Iara cremyromeii moBepKu 08.06.2012

[Hara, yac T1 T2| T3 V1 (m3) V2 (m3) E (Tnx.) BOcM BPaoM
01.02.2011 00| 15.00|15.18| 0.00 31.708976 21.071450 0.000000 0.00.00 1.00.00
01.02.2011 01]14.80(15.00| 0.00 31.534209 21.060738 0.000000 0.00.00 1.00.00
01.02.2011 02| 14,67 [14.87| 0.00 31344221 21,021208 0.000000 0.00.00 1.00.00
01.02.2011 03] 14.61 | 14.80| 0.00 31.510654 21.017257 0.000000 0.00.00 1.00.00
01.02.2011 04| 14.55|14.75| 0.00 31.672066 21.042203 0.000000 0.00.00 1.00.00
01.02.2011 05| 14.52|14.72| 0.00 31.671124 21.034310 0.000000 0.00.00 1.00.00
01.02.2011 06| 14.45|14.65| 0.00 31.686589 21.010563 0.000000 0.00.00 1.00.00
01.02.2011 07| 14.44|14.63| 0.00 31.669829 21.011151 0.000000 0.00.00 1.00.00
01.02.2011 08| 14.50|14.69| 0.00 31.671908 21.010413 0.000000 0.00.00 1.00.00
01.02.2011 09]43.39(31.04| 0.00 31.715534 21.066339 2.136086 0.00.00 1.00.00
01.02.2011 10| 73.77(50.36| 0.00 31.750766 21.145810 4.340087 0.00.00 1.00.00
01.02.2011 11| 74,39|51.34| 0.00 31.602844 21177113 4,299595 0.00.00 1.00.00
01.02.2011 12| 73.02 | 50.56| 0.00 31.802820 21.224973 4.231607 0.00.00 1.00.00
01.02.2011 13| 73.38[50.96| 0.00 31.808689 21.228397 4.243744 0.00.00 1.00.00
01.02.2011 14| 73.21|51.08| 0.00 31.554182 21.262746 4.152689 0.00.00 1.00.00
01.02.2011 15/ 72.1148.51| 0.00 31.868260 21.261619 4.303104 0.00.00 1.00.00
01.02.2011 16| 73.06 [ 50.58| 0.00 31.873515 21.270019 4.244694 0.00.00 1.00.00
01.02.2011 17| 74.00|51.32| 0.00 31.909720 21.264459 4.307054 0.00.00 1.00.00
01.02.2011 18| 72.97 [48.00| 0.00 31.765274 21.237049 4.436677 0.00.00 1.00.00
01.02.2011 19| 74,78|50.44| 0.00 31.560965 21233061 4.416559 0.00.00 1.00.00
01.02.2011 20| 25.54 [ 22.53| 0.00 31.660328 21.119311 0.606675 0.00.00 1.00.00
01.02.2011 21| 15.57|15.74| 0.00 31.520980 21.098428 0.000000 0.00.00 1.00.00
01.02.2011 22| 14.99/15.18| 0.00 31.757730 21.075380 0.000000 0.00.00 1.00.00
01.02.2011 23] 14,84 |15,03| 0.00 31.727223 21,073910 0.000000 0.00.00 1.00.00
02.02.2011 00] 14.75[14.94| 0.00 31.474998 21.027463 0.000000 0.00.00 1.00.00
Hroro : 791,823404 528,045370 45,718571 0.00.00 25.00.00
CpenHue : 39,81|30,04| 0,00
HauasnpHbIe ¥ KOHEYHBIC 3HAUCHUS OTYETHOTO TIEpHOa (CyMMapHbIC)
Jara/Bpems V1 (M3) V2 (M3) E (Cmx.)
HauanbHbie: 01.02.2011 00 4038,637215 2693,189012 194,850222
Koneunsle : 02.02.2011 00 4830.460619 3221,234382 240,568793
OTYETHBIN MEepHOA (Yac.MUH.CEK) 25.00.00

Neprol HOpMaJIbHOW paboThI (4ac.MUH.CEK)

IIpencraButens aboHeHTa

M.IL

25.00.00

IIpencraBuTens TEIIOCHAOKAIOIICH OpraHU3aIII

M.IL
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3) npuMep 3anKuCH APXHBA ABAPUIHBIX CUTyalU

AOGoHEHT
Anpec :

Ortuer
00 aBapuiiHbIx cutyarusax 01.02.2011 - 31.12.2011 roma

HIIIT «M3mMeputesibHbIE TEXHOIOTHI
r.Kues, yi. Banael BacuneBckoti 5, oduc 5

JIumenoii cuer No 86596 Ternosonocyerunk X12  3aB. Ne10082  wmomyns 1 wucm. 07
JIOrOBOpHEIE HATPY3KH 3anporpaMMHUpPOBAHHbBIC 3HAUCHHUS
Orormnenue 30 I'kain/yac Qlmax 50 m3/4 Qlmin 32 M3/4
I'BCcp 20 I'kan/gac Q2max 40 m3/u Q2min 32 M3/u
I'BCmax 40 I'kan/yac
dt min 3'C Iara cremyromeii moBepKu 08.06.2012

Hara/Bpems CoOriTHE

W3MEHCHUS

01.03.2011 16:48:44 [Pectapt

03.03.2011 12:36:13

Bxon B pexxnm <Y cTaHOBKa™>

03.03.2011 12:39:21

Brixo u3 pexxnma <Y cTaHOBKa™>

03.03.2011 12:42:53

Bxon B nexxnm <IToBepka>

03.03.2011 12:43:01

Brixon u3 pexxuma <IToBepka>

03.03.2011 12:49:10

Tpv0Oa He 3amoaHEHA

03.03.2011 12:56:01

OTKIIOYEH TAaTYHNK DACXOIA

08.03.2011 23:00:01

Temmeparvpa Beruuciautens Medee — 30 rpan

09.03.2011 12:00:00

TemnepaTvpa BEIYUCIUTEA B PA0OUEM THATIA30HE

09.03.2011 12:20:51

[lonKIr0YeH JaTYMK DACXOIa

09.03.2011 12:43.01

TpvOa HATOIHEHA KUIKOCTHIO

09.03.2011 12:43:50

IPacXoI IDEBLIIIAET VCTAHOBIEHHBINA IIDEIEN

09.03.2011 12:54:15

OmplKa U3MEDPUTENS TEMIIEDATVDEI

09.03.2011 14:22:09

Omnbka N3MEDUTENS TEMIIEDATYDBI VCTDAHEHA

20.12.2011 23:18:11

Hanpspxkenne 6arapen Hroke 2.8 B (Tpebvercs 3amMeHa)

HpCZ[CTaBI/ITCHI: aboHeHTa

M.IL

HpeZ[CTaBI/ITeIH: TCHJ'IOCHa6)KaIOH.ICfI OopraHusanuu

M.IL.

12) npuMmep 3anucu apXuBa KOppeKmui

AOGoHEHT
Anpec :

Oryer
o xoppekumsix 01.02.2011 - 31.12.2011 rona

HIIII «3MepuTenbHble TEXHOIOTUM
r.Kues, yin. Bannsr Bacunesckoii 5, oduc 5

JIunesoit cuer No 36596 TemnoBogocyerunk X12  3aB. Ne10082 wmomyns 1 wmcm. 07
JIOrOBOpHBIE HATPY3KH 3anporpaMMUpPOBAaHHbBIC 3HAUCHUS
OrorneHue 30 'kan/gac Qlmax 50 m3/u Qlmin 32 M3/4
I'BCcp 20 I'kain/gac Q2max 40 m3/q Q2min 32 m3/4
I'BCmax 40 I'kan/yac
dt min 3'C [ara cnenyromeii moBepku 08.06.2012

Hara/Bpems CoObITHE

U3MCHCHUS

03.03.2011 12:39:21

IBBOI CHUCTEMHBIX JTaHHBIX

KFS=1.05000 npen.=1.08859

KTS=1.00231 npen.=1.00000

CHucTeMHBIE TaHHBIE BBEICHEI

IIpencraButens aboHeHTa

M.IL

IIpencraBuTens TEIIOCHAOKAIOIICH OpTraHU3aIII

M.IL.
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[Tpunoxenue 2
Buabl cBsi3u M HHTEpdeichbl: BO3MOKHOCTH U PEKOMEHIAIUN K IPUMEHEHH IO

Ethernet-cesaszn

OcHoBaHUs K IPUMEHEHHUIO: aBTOMAaTH3aIUsl MPUOOPHOTO y4eTa, HAIMYUEe Pa3BEeTB-
nennoit cetu Ethernet (umu LAN, BO3MOXKHBI Takke Ipyrue Ha3BaHMS TOTO Ke CamMoro) B
BBIOpAaHHOM MecTe (B TOM 4YHCJIE€ CETH, MPOJOKEHHOW NpoBaiiiepaMu MHTEpPHETa WIIU
M (pOBOro TENEBUICHUS) U €€ IOCTYMHOCTD JJIs 1ieJield MpUOOPHOro yyeTa, MOTeHIUab-
Hasl JIeIIEBU3HA CBSI3U, BO3MOXKHOCTh TaK»K€ BbIX0J/Ia B CETh MHTEPHET (0€3 MpOoKCHU-CcepBe-
POB) JJIs CBSI3U HA HEOTPAHUYEHHBIE PACCTOSIHUSI.

K cuerunkam X12 u koppekropam B25 B konuuectBe oT 1 g0 20-TH nepexoaHuK
Ethernet ruma MOXA NPort SRRO MOJKITIOYAETCs Yyepes nepexoauuk RS232.

OyHKIMK NEepEeXOJaHuKa: moaaepkka nmpotokosioB TCP cepsepa u knuenta, UDP,
MOJIHAsI COBMECTUMOCTb C CETEBBIM MPOTPAMMHBIM OOECIIEUeHHEeM Ha OCHOBE CTaHIapT-
HbIX O0ubmoTexk API, padora co cranmaptaeiMu COM/TTY mnopramu, pa6ota B TCP/IP
CeTsX, BCTpauBaHue B uMeroluecs uHdopmanronneie cetu. Kondurypamus yepes Web
Browser. Windows-HacTpoiiku M0o3BOJISIIOT COXPAHATh CUCTEMHBIC ITapaMeTpPhl JIJIS TOCIIe-
JyroIero BocctanoBieHus. Pazmepsr — 80x52x22 mm. Bec — 85 r. [Iutanue — ot aganrtepa
AIIEKTPUUECKOU CEeTH.

GSM-mooemnasn cea3o c agmonomublm numanuem 001601 OIUMETLHOCIU

OcHoBaHMSI K MPUMEHEHHUIO: aBTOMAaTHU3alldsg MPUOOPHOTO yuyeTa, YCTOWYHUBOCTH
GSM-cBsi3u B BBIOpAaHHOM MECTE, CIIydail IPeaOYTUTEILHOCTH TaHHOTO THUIA CBA3H Iie-
pen ApyruMu, BO3MOKHOCTh TakKe BbIX0Ja B ceTh MHTepHET uepe3 GPRS nportokon nms
CBS3U HAa HEOTPAHUYEHHBIE PACCTOSHHUSI.

Hocturaercs unHTerpanueit sxonomuyHoro GSM-monema Fargo Maestro 100 B
KOMIUIEKT u3mepurenabHoro obopynosanus HIII «M3mepurtenbubie TexHomorumy. Jmu-
TENLHOCTh HENPEPBIBHONW pabOTHI MOJAEMA OT aBTOMOOMIILHOTO aKyMyIATOpa JaXKe He-
O0onpmnx pazmepoB (ot 40 A-yac) npH €XKe4acoBOM ChbEME apXHUBHOU HHgaopMauHH U Me-
Hee yeM 50% pacxoje eMKOCTH aKKyMyJisiTopa — CBbIIIE 3-X MecsueB 0e3 MOoA3apsIKH.
B0O3MOXXHOCTh IMTaHKUS MOJEMA TAKXKE OT ajamnTepa AJIeKTpudeckon cetn. K cuerunkam
X12u K(I)ng)zeKTopaM B25 B konuuectBe oT 1 10 20-TH MOJIEM MOJAKIIOUYAETCS YEPE3 Mepe-
XOJHUK 32.

Oyukiun moaema: EGSM/GPRS (EGSM900/1800MTI'11) TepMunan mepenadu To-
JOCOBBIX COOOIIEHUH, AaHHBIX, (akcoB U SMS, oxumaHue BXOJSIIETO BbI30BA, YIEp-
’KaHUe 3BOHKA, 3aKPBIThIC TPYMIIBI [T0JIb30BaTeNel, GMKCUPOBAaHHBIE HOMEpa J03BOHA, OT-
pannyenue nocryna Kk SIM kapre, onpeneneHHoMmy nposaiiiepy GSM cetu, yackl peaib-
HOTO BPEMEHHU, OOHOBJICHHE MTPOTrpaMMHOT0 obecrneueHrs. Bo3aMOKHOCTB 3alTUCH B MOJIEM
IIPOTPAMMHBIX ITPUIIOKEHUN pae.&]a_(iomnxa Ipy MOMOIIM (PUPMEHHON MPOTrpaMMHON cpe-
ne1 oT Wavecom. UnaTepdetic B Windows mo3BossieT HacTpauBaTh oniuu Mojiema. Pasme-
pb1 — 88x60%26 mm. Bec — 105 r. Hanpsixkenue nuranus 5,5-32 B.

Tenegponnaa mooemnasn cea3n
OcHoOBaHUS K MPUMEHEHMIO: aBTOMAaTH3allksl MPUOOPHOrO yuyera, HaJMyue Telie-
(GbOHHOI ceTH, BO3MOXKHO NMPUCYTCTBUE TeNe(OHOB HA JIMHUM (MOJIEM 3allpOrpaMMHUPOBaH
Ha OTBET MO BTOPOMY CHUTHAJIy BBhI30Ba), yMEpeHHas lieHa cBs3u. [lutanue tenedoHHOrO
MojiemMa — OT aJianTepa FNEKTPUIECKON CETH.

Kaobenvnas ceasno

OcHOBaHUA K MPUMEHEHUIO: aBTOMAaTU3alUsl TPUOOPHOTO yUueTa, HaIeKHOCTh CBS-
3M, caMas HU3Kasg CTOMMOCTh CBSI3M M OOCTY>KUBaHUs, 0COOOB3PHIBO3AUTUIIICHHOE HUCIIOJ-
HEHUEe 00OpYJIOBaHUsI, MOCTPOCHHUE JOKAIbHBIX CUCTEM YYETa, YyAAJECHHBIA HHAUKATOP
(mocpenctBoM anantepa X12AC) a1t OTHOTO WIIH rpl}irmbl puOOpOB.

He tpebyer nomonuutensHoro obopynoBanusi. [Ipumensercs TpexnpoBOAHbIN Kabeib
oOmiel UIMHOW WM AajIbHOCTBIO CBS3U JI0 2,5 kM. OHOBpeMEHHOE NOoKiItoueHue 10 20 miT.
koppekTopoB B25 wim cuetunkoB X12. [lepexonnuku B untepdericel RS232 u USB.

Hngppakpacnan 6eckonmaxkmnasn c6:a3v
OcHOBaHUS K MPUMEHEHHUIO: BO3MOXXHOCTH TIOCEIICHUs TPHOOpa Ha 0OBEKTE yUeTa,
BBICOKAs CKOPOCTh TMepeiavynl JaHHBIX U HAJIC)KHOCTh M CBS3U, 0COOOB3PHIBO3AIIUIIICHHOE
UCITOJTHEHUE 000PYI0BAHUS MTPU CheMe MH(DOPMAITUN aJalITEPOM.
Oo6opynosanue: nepexoaarku |[RDA/RS232 umu IRDA/USB B kOMITICKTE ¢ HOYT-
OyKOM/HETOYKOM WJTU TIEpeHOCHOM TepmuHan agantep X12AC.
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[Tpunoxenue 3
IIpoToKO0/bI CBA3M: BO3MOKHOCTH U PeKOMEHAAINU K IPUMEHEeHHI0

Cuerunk X12 moaaepxuBaeT Tpu Iportokosa cessu: M-bus, Mod-bus u MT-bus.
[Tporoxoier M-bus u Mod-bus SBJISIOTCS OTKPHITHIMU M IIIKPOKO PACIIPOCTPAHCHHBIMU, UX
crienupuKanuy Mo CYETUYNKY MMEIOTCS Ha caiiTe MPOM3BOAMTENST WWW.Measure.com.ua,
MO3BOJISIIOT CO3/1aBaTh KOMIUIEKCHI cOOopa MHGOpPMAIMK U TUCIIeTYEpU3alny Ha O6a3e pas-
JMYHBIX oniepannoHHbIX cuctem: Windows, Linux u apyrux.

MT-bus — mpoTokon mpou3BOAUTENS CYESTIUKOB, OOSCIICUeH MHOTO(DYHKIIHOHAb-
HOU mporpamMmoii coopa napopmaruu u nedatu oraeroB M TNetX12M nox Windows, Ha
caiiTe MPOM3BOIUTEINST MMEETCsl OMONMMOTeKa mporpamm cBsizu cueTunmka PublicX12 na
Delphi ms pa3paboTuynkoB COOCTBEHHOI'O ITPOrPAMMHOI0 00ECIIeUCHUSI.

[TepexiroueHre MPOTOKOJIOB CBA3M MPOU3BOIUTCS IporpamMmamu Protocol X 12Set u
Protocol X 12Select mox Windows. Dddext oT paboThl BTOPOH MPOrpaMMbI SIBISIETCS Bpe-
MEHHBIM, B TeueHue 30-TH MUHYT.
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[Tpunoxenue 4

IIporpamma coopa nanubix. KaGeabHasi, TesiedoHHAS M PaINO CBA3b CUETYUKOB.
OO0OHyJ/IeHHe HAKOIJICHHBIX TAHHBIX

JI71st yCTaHOBKHM MPOTPaMMHOTr0 o0OecreueHnsi He0OX0AUM KOMIBIOTEp ¢ Omneparu-
onHoit cpenorr Windows 2000/XP/Vista u rpaduueckuit qucreit ¢ pa3penieHneM He HU-
ke 800x600 nukceneit. s mogkimrOUeHUs K CeTH cUeTYMKOB X 12 He0OX0auMO HaIM4Iue
Ha [1IK cBoOGomHOTO MocnenoBaTenpHOTrO nHTEpdeiica RS232 (COM-nopra) unu USB. 3a-
nyck nporpammel Install.exe gpopmupyer nporpammy MTNetX12M. MmeeTcst BCTpoeHHast
CIpaBOYHAs CUCTEMA.

[Iporpamma MTNetX12M obGecrnieurnBaeT CKaHUPOBAHKUE CETH, CHITHE TEKYIIUX T10-
Ka3aHWUW M BCEX TUIIOB apXUBHBIX JIAHHBIX, PYYHOE M aBTOMAaTUYECKOE OOHOBJICHUE apXH-
BOB, MIPEJCTaBICHUE APXUBHBIX JIaHHBIX B BUJI€ Ta0OIUL, OPMUPOBAHUE BBIXOJHBIX (opM
OTYETOB C TTOCJIETYIONTUM BBIBOJOM Ha ME€YaTh, IPOCMOTP CTATUCTUKH B BUE TpadUKOB.

[Ipu nepBoMm 3amycke MTNetX12M ckoHdurypupoBaTh C€Th, CUNTATh APXUBHYIO
nH(OPMAIIUIO CO CUETYUKOB, P HEOOXOMMOCTH HACTPOUTH HA aBTOMAaTUYECKOE OOHOB-
JeHue apxuBoB. B pe3ynbTaTe OyayT cO31aHbl aBTOMAaTUYECKH OOHOBIIsieMble KOHPUTYpa-
uoHHbIE (aiibl U 6a3bl JaHHBIX. [Ipy n3MeHeHnn mapameTpoB ceTH (no0aBneHue-yaae-
HUE WM 3aMEHA CYETYMKa) CeTh HEOOXOJAMMO NEPEeKOH(UTypUpOBaTH MOCPEICTBOM KO-
MaH][ «CO3/1aThy, «T00ABUTHY, KyIATUTh.

Ha3nauenue cBs3U: MOCTPOEHUE aBTOMATU3UPOBAHHBIX CUCTEM ISl COOpa JaHHBIX,

TenedoHHast MUHUS TUCTIETYSPHU3AIINN U YIIPABJICHHS SDHEPTOTIOTPEOIICHUEM.
ﬁ' O6GopynoBanue cetu cueTdyukoB X12 nis mepe-
naun uapopmanmu: Tenedonnsii Mmogem (GSM moaem) —
Mogem UL Tiepefadyu Mo Kabento He TpeOyroTCs, MepPeXOIHUK
\ 77 RS232 (wmm USB) wm smeMeHTBl TPUOOPHOTO HHTEP-
(elica: xabenn W pa3BeTBUTENM JIs MOJKIIOUEHUS He-
/—\ CKOJIbKHMX CUETIHMKOB X12 B cityuae HEOOXOIUMOCTH.

v OO0opynoBaHUE JUCIIETYEPCKOTO IyHKTA: KOMIIBIO-
nepexomsux | TEP € MOJIEMOM COOTBETCTBYIOIIETO THIIA, JUIS KaOENb-
i

HOM CBsA3M MojieM He TpeOyeTcsi. Bce HeoOxoaumble mpo-
rpaMMHbIE KOMIIOHEHTBHI KOMITBIOTEpa COAEPkKATCS B IO-
craBissemoit mporpamme MTNetX12M.

MonemHuas tenedoHHasi CBA3b HE TpeOyeT JIMHUH,
CBOOOJIHOM OT TenedOHOB, TaK KaK MOJEM aBTOMaTHyYe-
CK{ OTBEYaET IO 3a/IaHHOMY BTOPOMY CUTHAITy BBI30BA.

[Topsiiok MOAKIIOYEHUSI CYETYMKOB: COOpaTh CETh
HEe00X0IMMOH KOH(pUTYpalii B COOTBETCTBUU C MPHUBE-
JI€HHBIM PUCYHKOM U PYKOBOJCTBOM IO 3KCILTyaTalluu
Ha cyeTurk X12. [opsipok pabOThl: yCTAHOBUTH CBSI3b C
yIaJIEHHON CEThI0 CUETYMKOB, MIPOUYUTATH HEOOXOIUMBbIE
apXUBbl M OTKIIOYUTH CBSI3b C CETHIO (IIPOU3BOIUTCS IO
KOMaH/Ie).

[Tepen ycranoskoit SIM-kaptet B GSM monem He-
obxoaumo OsiokMpoBaTh Mcnosib3oBaHue PIN-konma xapThl. DTO MpPOM3BOAMUTCS B COOT-
BETCTBUU C MHCTPYKIIUEH MpU ycTaHOBKE B 110001 MoOunbHEIN (GSM) TenedoH.

J171st OOHYJIeHUsI HAKOTUIEHHBIX CUETYMKOM JIAHHBIX MpeIHa3HaueHa nporpamMmma Set-
time. [IporpaMmma ycraHaBIMBaeTCs Ha KOMITBIOTED, MOAKIIOUEHHBIN Yepe3 MePEeXOTHUK K
cuetunky. [locne 3amycka mporpamMmsl clieIoBaTh MHCTPYKLIMAM. Pe3ynbTaT hukcupyercs
B apXMBE KOPPEKIIN ¢ yKa3aHUEeM BPEMEHU U JIaThl IPOU3BEACHHON KOPPEKITHH.

Cuetymkm X12
1...20 wr.

{ I

.. 2500 m
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[Ipunoxenue 5

Yci10oBHOE 0003HAYEHHE CYETUYHKOB IIPpH 3aKa3e

O06o03HaueHUEe TEMI0BOIOCUETUNKOB 00pa3yeTcs 1o cXxeMe: HaMMEHOBAaHUE U YCIOBHOE 0003Haue-
HUE CYETUYMKOB, JIOMYCTHMOE U30BITOUHOE pabouee AaBieHue u3 psaa 1,6; 2,5; 4; 10; 20; 32; 50 MIla (B
cllyyae pa3jMuusi B HOMHHaJax paboyero AaBjeHUs MPHUBOIHUTCA MOCIE 0003HAYEHUS MOJYJEH) — HCII.
NepBOro MOJYJA + NepevyrcieHne 0003HaueHUI JATYMKOB pacxoa (WK MOAKII0YaeMbIX CYETYHMKOB BO-
JIbl) MOJYJIS C KJIACCaMU + MepevrcieHne 0003HaueHUi 1aTYNKOB TEMIIEpaTyphl (WK JaBICHUS ) MO
+ NIUHBI Ka0enel JaTYuKOB MOIYJSI — UCI. BTOPOTO MOAYINA + ... + ... + .... — HCIL. TPEThETO MO +

.+ ...+ ... —ucn. mociegHero Moayns + ... + ... + ... —o6o3nauenue TY. Homunan pabouero nasie-
HUS IIPU 3aKa3e ONpENeNsieT SKCILTyaTallMOHHbBIE MapaMeTphbl JaTYMKOB U COOTBETCTBYIOIIEH apMaTyphl:
MOHTQ)XHBIX (DJIaHLIEB, 3aIIUTHBIX TWIb3, OOOBIIIEK, MPOKIATAOK U Kpenexa. [Ipy OTCyTCTBUU JAaHHBIX O
BEJIMYMHE JOMYCTHMOT0 pabouero JaBjieHHs B 3aKase, ero 3HaYeHue puHuMaeTcs paBHbM 2,5 Ml a.

O06o03HaueHue 1aTYMKa pacxoa oopa3yercst U3 MOPSIKOBOTO HOMepa MOAYJIs, B KOTOPOM HUCIOJIb-
3yercs gatuuk (1, 2, 3, ...), TUIIOpa3Mepa AaTyuka, TUM (IIaHIA, pacIoNOKEHUE aTYuKa B TPyOOmpo-
BoJie (1 — monaromuii, 2 — 0OpaTHBIN, I — MOAMUTKH, XB — XOJIOJHOM BOJbI) B COOTBETCTBUHU C PUCYHKOM
1.1 ucnonHeHuit MOyJeH.

O06o03HaueHne MOAKIIOYAEMbIX CUCTYUKOB BOJABI C UMITYJIbCHBIM BBIXOZIOM COJEPKUT: HOMEP MO-
Jy71st, McnonHenye (ropsaeii Bosr — H, Xomooit Bos — C), HOMUHATBHBI pacXos Gp(Qn) (M/4), HeHy
ummyibca Ci (M°), pacIoNoXKeHHe W Ha3HAYeHHe cornmacHo pucyHky 1.1. Ilpumep: 2H-Qn15-Ci0,1/2,
kaacc C.

OO6o3HaueHue JaTyuka TeMIepaTypbl oOpasyeTcs U3 MOPSIKOBOTO HOMEpa MOIYNA, B KOTOPOM
ucnoab3yercs natuuk (1, 2, 3, ...), TunopasMmepa 1aT4Mka, UCIIOJIHEHUS, AMaMEeTpa HOMUHAIBHOIO TPY-
0OIMpoBOJIa YCTAHOBKHU U pacroiiokeHus natauka (1, 2, m, XB) B COOTBETCTBUH ¢ pUCYHKOM 1.1 ucrnomnHe-
HUi Moaynel. B Moxynsax ucnonHenus 11 narymku Temmeparypbl MMeroT HyMmepanuoo Buna 1S/1, TS2,
TS/3... besrunb3oBble gaTuuku Temneparypbl 1SG UMEIOT Auana3oHbl JOMYCTHUMBIX W30BITOUHBIX J1aB-
nenuit 1,6 u 2,5 MlIla.

OO6o3HaueHue AaTynKa JaBJICHUS COACPKHUT HoMep Moayis, Tl aardnka (PSA wmm PSG, abco-
JIOTHOTO WMJIM M30BITOYHOTO JaBJICHHUS), MOPSAKOBBIM HoMep Aatumka (/1 wim /2), BepxXHU npeaen aua-
na3zona u3mepenus (MIla), ucrojaHeHue, qUaMeTp HOMUHAIBHBIA TPyOOIpPOBOIA YCTAaHOBKH, PacHoO-
skenue gatumka (1, 2, 1m, XB WM «-» — HE 3a/1aH0) B COOTBETCTBUU C pUCYHKOM 1.1 MCIIONHEHUN MOIyIIEH.

Jnuabl kalenell TaTYMKOB OJHOTO MOJYJS UMEIOT OJMHAKOBYIO JUTMHY M BBIOMPAIOTCS U3 psija
2,5; 51 10 M. B ciiyyasix He0OX0IUMOCTH Kabenu JaT4yuKoB Temreparypsl ucil. S, Al, A2 Moryt umerhb
nuHy 10 100 m.

[Tpumep obo3HayeHHs cueTuuka npH 3akasze: TerutoBomocuerunk X12/1,6 Mlla — monyns 02 —
1FS-80S5/1 k. C + 1TS-50S-65/1 + 5m — monyns 07 — 2FS-505/1, 2FS-50S/2 k. 2 + 2TS-80E-80/1,
2TS-80E-80/2 + 25m —Ex — TY ¥V 30019314.001-99.

[Ipumep 3akaza cyeTumka: TemaoBogocyeTunk X12 —momynp 02 + ... + ... + 2,5 M —moayns 04 +
vt .+ 10M—Monyns 122+ ... +5M—-TY ¥V 30019314.001-99.

IMpumep 3ammcu obo3HaueHwit matuukoB: 1FS-50S/1 k.2, 3FS-200T/2 kn.2/(mo TY umu EN),
4TS-80E-100/m, 4TS-80E-125/1, 6T S-170P-250/-, 6PSA/1-0,3U-100/xB Moy 2, 2PSG/2-2,0S-80/-.

Oco0eHHOCTH COBMECTHOTO IPUMEHEHUS JaTYUKOB:
- u3MepeHue pacxonaa, oobema u Maccel: knacc 0,5 (FS x1.0,5), kimacc 1 (FS kn.1), xmace 2 (FS
k1.2), kinace 3 (FSkin.3), knacc C (FSucm. k. C),
- W3MEpEeHHE TEIUIOTHI (3aKa3 CUeTYMKa XO0JIoAa, IporpaMMHON Bepcuu moxayins 04, oroBapusa-
€TCS JIOTIOJTHUTENBHO):
- onuonorounbie Moxynu 04...06: kmacc 1 (FS k.1, TSucn. E u A2), knaccet 2, 3, C (FS
k1.2, 3,C, TSucn. S, E, Al, A2),
- JIByXIIOTOYHBIE U TpexmoTounbie Moxyau 07...10: kmaccsr 1, 2 (knace FS k.1, 2, TS uct.
SuAl),
- JIATYUKH pacxoja: KaxJblii MOIyIb MOXKET COJEpKaTh JATYUKU TOJIBKO OJHOTO Kiacca, Mpu
UCIIOJIb30BaHUU JATYMUKOB UCH. T MakCHMaIbHOE KOJIMYECTBO JATYMKOB PACXOJa B CUCTUHKE — JIBA,
- JaTYUKH TEMIIEPATyphbl: KaXKIbIH MOAYJIb MOXET COJEp>KaTh JATYMKU TOJBKO OJHOTO WC-
nonuenus (S, Al, A2, E umu P).
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Cxema pacnaiiki 3JIEKTPHYECKUX Pa3beMOB

[Tpunoxxenue 6

nartauk PS 1p H60pHIjIH
uHTEpdEiic

KOHT.| IIemb KOHT.| Ilemb

1 |+out 1 |data

2 |-out 2 |gnd

3 |t 3 |tv

4 | db 4 |start/stop

5 |+n

6 |[-in

matauk FSS natauk FST
KOHT.| IIemb KOHT.| IIemb
1 [cencop 1A 1 [cencop 1A
4 |ceHcop 1B 2 |ceHcop 2A
7 |oOmmit 3 |[cencop 3A
4 |cencop 1B
5 |ceHcop 2B
6 |ceHcop 3B
7 |oOmuit

8U0 CO CMOPOHbI KOKMAKMO8 paA3bE€MO06, pO3emKa

pasbeM FS, PS
1

6

pazbeM “i

(1942

IpHOOPHOTO

uHTEpdelica BEIYUCIUTEIA

1



[Tpunoxenue 7
MoHTaxk u radapuTHbie pa3Mepbl MOHTa:KHBIX YacTeil (PN-25), Mmm

OTBeTHBIH HMIMHAPHYECKHIl (paHen AaTunka pacxoaa FS-20...125 k. 1, 2,3, C

noms. d
DN, D D, Dy d B h a n Dwm (- A
20 26,5 62 6,3 13,5 4 3,5 4 30
25 32,2 66 6,3 13,5 4 3,5 4 35
32 38,5 88 10,5 15,5 6 3,5 4 42
40 46 97 105 | 155 | 6 35 | 4 | 53 ansa g/IOHma)Kgoeo
_MmpyOooripogooa i
50 | 60,5 | 112 | 105 | 185 | 7 | 45 | 6 | 64 mpyoonposoca 1
65 72 127 10,5 | 18,5 7 4,5 6 80
80 91 146 12,5 22,5 10 4.5 6 90 0na dam4uka pac-
100 108 174 | 125 | 25 10 5 8 | 108 xoda usnu KoHycHoli Talgl &
125 127 206 12,5 27 10 5 8 127 ecmasku _+1T
Dnm — pekoMmeHdyeMbIl MakcuManbHbIl eHewHuli uamemp mpy6onpoeoda v
v
MpumeyaHue. KoHcmpykyus gpnaHyes damyukoe pacxoda knacca 1 u C aHaso2uyHa
npueedeHHOU Ha pucyHke, omsu4yue cocmoum e ¢ghopmMe KaHasKu nod npokacky ]
o v
NLLIPIREPY:!
o B »
OTBeTHbBIIi KOHYCHBIH (u1aHen AaTyuKa pacxoaa FS-20...125 k1. 1,2,3,C
noms.d
DNDN, | D D, | D | d B |h| a |n]| Du ( 1
20-25 20 30,5 66 6,3 13,5 4 3,5 4 35
20-32 20 38,5 88 10,5 15 5 3,5 4 42
20-40 20 48,5 100 10,5 28 6 3,5 4 53 A5 MOHMAKHO20 I i
32-40 32 48,5 100 10,5 | 15,5 6 3,5 4 53 mpy6Gonposoda —|—
32-50 32 57,5 111 10,5 20 7 3,5 6 64
32-65 32 77 127 10,5 | 40,5 8 3,5 6 80
50-65 50 77 127 10,5 19,5 7 4.5 6 80 | <
50-80 50 | 90 | 146 | 125 | 28 | 8 | 45 | 6 | 90 Ons Oamyuka alal o
50100 | 50 | 109 | 174 | 125 | 585 | 10 | 45 | 8 | 108 | Pacxoda L i
80-100 80 109 174 12,5 26 10 4,5 8 108
80-125 80 135 206 12,5 40 11 4,5 8 127 v
80-150 80 161 238 17 78 11 4,5 10 157 || 3
100-125 100 135 206 12,5 30 11 5 8 127
100-150 100 161 238 17 43 11 5 10 157
100-200 100 212 292 17 105 12 5 10 207 6__,./-’
125-150 125 161 238 17 31 12 5 10 157 A
125-200 125 212 292 17 56 12 5 10 207 h a
Dw — pekomMeHAyeMblii MaKkcuMasbHbIl eHewHUli duamemp mpy6onpoeoda > <B e

Mpumeyanue. Koncmpykyus ¢hnaHyes dam4ukoe pacxoda knacca 1 u C aHano2u4yHa
npueedeHHOU Ha pucyHke, omsau4yue cocmoum e ¢ghopme KaHasKu nod npokadky

KonycHnasi BctaBka B UMJMHApUYecKuii paanen naruuka pacxoaa FS-20...125 ki. 2, 3

DN-DN D B 80 8X00HOU YUIUHO- §§ t
20-20 42 8,5 PUYECKUL MOHMaxX-~" P
32-32 54 | 85 Hbll ¢hriaHey B
50-50 75 12
80-80 105 13 Q| 0na damyuka
100-100 | 133 15 HanpaeseHue pacxoda
125-125 158 17,5 rnomoka | é
%1 \ 4
45#
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HInuabka (00/1T) KpenJjieHUus1 AATYUKA Pacxo/a AJsi PABHONPOXOAHBIX (iaHIeB

DN L D DN L D

20 105 M6 150 70 M16
25 105 M6 200 80 M16
32 130 M10 250 80 M24
40 140 M10 300 85 M24
50 165 M10 400 100 m27
65 190 M10 500 105 M30
80 215 M12 600 120 M33/36*
100 250 M12 800 160 M36
125 280 M12 1000 220 M39

(*) — 3aBMCUT OT UCNOMNHEHNS dnaHua

L — MyH. anuHa wnuneku/ 6onta 6e3 yyeTa OJIHbI roNnoBKK

MoHTakHasi BTYJIKA (000bIIIKA) AJ1 YCTAHOBKH 3aIIIMTHON r'Wib3bl TS (rynepa PS)

(*) — pekomeHayeMbIN pasmep

wtyuepbl PS komnnekTytoTca

BTynKamu ¢ pessbon M10 1

a) monrta:xk FS-20...125

T"aiika

= lnuibka

JlaTamk
pacxona FS

DN(*) L L1 d D1| D
20...32,
20...50, 12 7
100, 125 M10 20 | 25
65 28 4
80 18 5
150, 250
300, 400 30 16 M33x2 54 | 60
200, 500 52 12
600 45 37 78 | 86
3amuTHadg ruab3a TS
DN L H
20...32 34 28
20...50 48 42
65...125 76 69
150 145 120
200...250 | 185 160
300 225 200
400 275 250
500...600 345 320
Makc. pasmep
DN ceapHo20
Kamema, MM
20...50 4
65 5
80 6
100-125 7
150-250 8
>300 10

dnaner

[Tpoknazaka

=

D1
D

M1 qust DN-20...125
PN-25

i DN-150...1000
PN-500

MoHTaX JaTYUKOB Pacxoaa Ha TPyOONpPoBOI

MoHTaXHbBIH
TpyOOIIPOBOL



66

0) monTa:xx FS-150 u 6os1ee

L

DN D L

150 212|377 EI/\

200 328 | 442

250 405 | 52 | Iporiazka

300 260 | 585

400 580 | 720 D

500 715_| 885

600 840 | 1115 jl E
800 | 1025 | 1220

1000 | 1255 | 1500

B) MOHTAa OTBeTHBIX (p1anueB s FS-150 u 6osee
DN-150...200 DN-250 u 6onee

IMoaroroska dguaannes
K CBapke

609 ‘\

———8

yOBI 3a yrmoT-

IIOBEPXHOCTh

MoHTa:K 3alIMTHOM I'MJIb3bI AaTYHKA TeMIlepaTypbl Ha TpyOonposoj
T'miae3a TS

IIpoknaaka [ / ]
%_/
Bo0bimka % /O

%

CTeHKa MOHTAXHOT'O
GonpoBoaa

MoHTax mTynepa 1aT4MKa AaBJeHUs Ha TPYOONpoBo/I

I[pokiaaka |:

Bobsbika = ——— e /D CreHka MOHTAKHOTO
Z% i — :; o TpyGoIpoBoOa
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MoHTAa:KX BLIYHCIUTEIA

. TEM/I0BOAOCYETYHK X12 % [ =

120

= DBrIicoTa —MeHee 42 MM




68

[Tpunoxenue 8
HNucTpykuus nmo ycraHoBke BTYJ10K FSL Ha Tpydonposoa DN-250...1000

WHcTpyKIust pacpoOCTpaHsIETCsl HA YCTAaHOBKY BTYJIOK YJIbTPa3BYKOBBIX CEHCOPOB
Ha TpyOOIPOBOJI MPU U3TOTOBJICHUHU Kopiryca naruuka pacxoaa FS-250...1000T remioBo-
nocyetunka X12. Ilpumensiercst mis Tpyd oo6siuHor Tounoctu o ['OCT 8731...8734,
['OCT 9940, I'OCT 9941 unu ananoruynbix. O6paboTKa 3aroTOBOK, YCTAaHOBKA BTYJIOK U
KOHTPOJIb JTOJKHBI OBITh BBITIOJIHEHBI COTJIACHO HACTOSIIIEH METOJIMKH M TEXHOJOTHuYe-
CKOW MHCTPYKIMU UCIIOJHUTEIS, COTJIACOBAHHON € pa3pabOTYMKOM B YacCTH OTKJIOHEHUM
OT JJaHHOT'O IOKYMEHTA.

@56 3arotoBka TpyOBl I ycTa-
. 6 ore ) HOBKH BTYJIOK [TOKa3aHa Ha PUCYHKE
: 1. Bce pa3mepsl Ha pUCYHKax yKa-
3aHBI B MUJUTUMETPAX, TOYHOCTh HE-
‘ . yKa3aHHBIX jgomyckoB — H14, hl4,
| R ~1|" £]tl4/2. InuHa 3arOTOBKH JOJKHA
; DH owITh He MeHee (DN+210) mm. 3aro-
TOBKa JIOJDKHA OBITH OTpe3aHa (siB-
JSATHCSI  CaMOCTOSITENIBHOM 4YacThIO)
C UeNbI0 MOCIEAYIOUEro obmepa
BHYTPEHHEIO JUaMETpa, paccTos-
Pucynoxk 1 HAW MEXIYy CEHCOpPaMHU U YTJIOB Ha-
KJIOHA CEHCOPOB B U3rOTOBJIEHHOM KOPITyC€, MPEAIOIArarllero BpaleHue roToBoro Kop-
nyca BOKpYr ocH (cMoTpu KOHTpoJIb reoMeTpUUecKuX MmapaMeTpoB U3 pasnena [loBepka
cyeTurka B PyKoBOJICTBE MO 3KCIUTyaTalldd Ha TeruioBojocueTyuk X12). MuHuManbHas
peKoOMeH1yeMasi IepBoHavyanbHasi 00paboTKa 3ar0TOBKH — IIECKOCTPYEHUE WK 00paboTka
MeTauinyecKkoi metkoi. [Ipu ucnoap30BaHUM TPyObl «CTOPOHHEH 3arOTOBKWY, OTJIMYAL0-
HIeiicsl M0 BHYTPEHHEMY JMAMETPY OT MOHTAKHOT'O TPYOOIpPOBOAA, TOMYCKAETCs OTKJIIO-
HEHUE IMaMeTpa 3aroTOBKH B npenenax = 5 %. [Ipu 3ToM BHyTpeHHUHN JuaMeTp MOHTaX-
HOTO TPyOOIpOBOAA MOMJIEKUT KOHTPOJO U BBoAY (Drp) B maMATh BEIYMCIHTENS. 3aTEM
B 3arOTOBKE BBIPE3AIOTCS IIECTh OTBEPCTUH J56 MM B COOTBETCTBHH C pucyHkamu 1, 3. B
KauecTBe mnapamerpa DH Oeperca cpenHee apudMeTHYECKOE HECKOJIBKUX H3MEpPEHU
BHEIITHETO JIuaMeTpa TPYyOHI.

[Ipu TommuHe CTEHKH TPYOBI S
6ombiie 10 MM B TJIOCKOCTH YCTaHOBKH
CEHCOpA BBIMOJIHUTH (Packy ¢ yriom 45°
Crenxa kopuyca FS cornacHo pucyHka 2. Brynku FSL yc-
(backa (S-10)«45° TAHOBHUTH Ha BHCIIHIO IOBEPXHOCTH
- TpyObl 0€3 3a30pa CUMMETPUYHO pa3-

mepy Dyi, U3MepeHHOro B MIOCKOCTH

YCTAHOBKU KaXKJ0M BTYJIKH COTJAacHO
| PUCYHKY 3.

Pucynok 2 CBapKy BTYJIOK NMPOU3BOJUTH Ha

CIeIUANILHOM CTaTbHOM mTaHTe (PUCYHOK 4), 00ecTiednBaromed COOCHOCTh BTYJOK, (hUK-

caruio u temwnootBo. llltanra umeer quamerp 2145, a Ha pazmepe K conpspkenus co

BTysKamMu — 321 4, tne A= 0,04...0,09. PexoMeHmyemas JJIMHA INTaHTH — HE MEHEe

munuM. 100 1,004-Du+8 MuHEM. 100

MonraxHnas Brynka FSL
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1,4-DN+70. Matepuan BTynok — ctans 12X18HIT. PexoMenayemas npucaaka npu cap-
ke — npoBoyioka 10X16H25AM6 nuamerpom 2 mm no 'OCT 2246. PexkoMeHayeTca UC-
M0JIb30BaTh aprOHO-IYTOBYIO WM YTIEKHUCIOTHYIO CBapky ¢ mpucaakoil mo OCT26-07-
755-86. OnTuManbHbIN cBapOoUYHbIN KaTeT 4 MM. KOHTPOJIb CBapHBIX IIIBOB PEKOMEHIYETCS
npousBoauTh 1o OCT26-07-755-86 mo |l kareropuu (mpuia. 2). Pe3pOy BTynok
M32(33)x1,5 u pazmep mocagouyHOTO OTBEPCTUSI CEHCOPOB BO BTynkax J21H9 mpokoH-
TPOJMPOBATH JI0 U TIOCIIE CBapKH. B ciydae HeCOOTBETCTBUSA — 00paboTaTh METYMKOM WITH
Pa3BEPTKOM, COOTBETCTBEHHO.

MapkupoBath CTpENKy HampaBi€HUs MOTOKA U HOMEpPA BTYJOK B COOTBETCTBUHU C
pucynkamu 3, 4. Crenens B3pbiBo3amuThl (EXiallCT6 wnmn OExiallCT6) mapkupoBath 1mo
oTIeNnbHOMY yKa3zanuto. Ha pucyHke 4 B kauecTBe npuMepa NnpuBeieHa MapKUPOBKa KOP-
nyca FS-500T. 3aBojckoit HOMep Kopmyca co-
riacoBatb ¢ npennpusitueM «3mepurenbHbie
TEXHOJIOTHNY. OUHUIITHYIO MOJATOTOBKY MOBEPX-
HOCTH U JJAKOKPACOYHOE MOKPHITHE KOPITYCa BbI-
MOJHUTH B COOTBETCTBUU C IPYIMION dKCIUTyarTa-
MU KOpIyca.

.I = [T/2=0,004-DNH

<«
X12 FS-500T
PN25 Ne06010

1B

Dai
Pucynok 3

Pucynox 4

BHyTpeHnHue moBepXHOCTH BTYJIOK OT OOpaOOTKHU M MOKPBITUS MPEJOXPAHUTD, OUH-
CTUTH OT MBUIH U TPSI3H, B CITydae HEOOXOUMOCTH — IPOMBITh.
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[Tpunoxenue 9
NHCcTpyKIus 10 3KCIUIyaTaluu cepBUCHOTO agantepa X12AC

Anantep X12AC mpenHa3HaueH JUisl peaju3aluy CepBUCHBIX (QYHKIUN I CUeT-
yukoB X12. Anantep npou3BOAUT: cOOp (YTE€HHE) apXUBHON MHPOPMAIIMU CYETYMKOB 1O
unppakpacaomy (IRDA) u mpubopuomy (l) maTepdeiicam, XxpaHeHrEe U TEPEHOC HAKOT-
JICHHOUW MHQOpMaLIMH, TTeYaTh OTYETOB YCTAHOBJICHHBIX (POPM MOCPEICTBOM MOAKIIOYEH-
Horo (Centronix) mpuntepa Epson LQ-100 (Epson LX-300), mepenady HaKOIUICHHON WH-
dbopmanuu (RS232) na xommneroTep mocpeactBoM mporpammbel MTNetX12M, dyHkiuro
yIAJIEHHOTO HHINKATOpa cuyeTdynkoB X 12 mo npubopromy unrepodeiicy (1).

YUreHue HAKOIUICHHBIX apPXHMBOB WHUIMAIU3UPYETCS OAHOKPATHBIM Ha)KaTHEM
kHonku KJI (cMoTpu pucyHOK). PexxuM MOJIHOCTHIO aBTOMATH3UpPOBaH. B xo/€ ero BbI-
MOJIHEHUS] HA UHJUKATOP BBIBOJSTCS COOOILEHUS O BBIMONHSAEMbIX Ipolenypax. CHayana
POU3BOJUTCS MMOUCK CUETYMKOB X 12, nMeromuxcs B 0a3e JaHHBIX aJanTepa U YTCHUE UX
apXHWBOB, 3aTE€M BBINOJHIETCSA TOMCK HOBBIX MOJKIIOUECHHBIX CYETYMKOB U UTEHUE UX ap-
xuBoB. [louck ocymecrtBiusiercs B npegenax 1...200 cereBoro anpeca. Haxatue KB npu
MOMCKE MpephIBaeT pexkuM. [Ipu yTeHnn apXuBOB HA MHIUKATOPE OTOOpakaeTcsl CepHii-
HbIi1 HOMep X 12 u cTpoka cocTosiHUA YTeHUs apxuBa. [Ipy mepBoM YTEHUU MOJAKIHOYEH-
HOTO CUETUYMKa B 0a3y JIaHHBIX 3aHOCSTCS €ro MapaMeTphl, MOCIEAYIONIEE YTEHUE TOJIbKO
JOTIOJIHSIET apXUBHBIE 3AIUCH.

Ileuats oTueToB MHUIIMATU3UpYyeTCs KHOMKOM KII. HeoOxoaumMo BBecTH 1aThl Ha-
yajia 1 OKOHYaHUSl OTYETHOTO nepuona. Beox npousBoautces B opmare 1eHb/MECAL/TO,
HayajbpHas JaTa pacnoyioKeHa B IEPBOM CTPOKE, 1aTa OKOHYaHUs — BO BTOpou. Jlyig BBOJa
muGpsl JaThl HEOOXOIUMO MEPEHTH KypcOpOM K PENaKTHPYeMOW MO3UIUH, YAEPKUBas
KB B HaxxaTom coctossHuM 3aAaTh HUGpy B no3uiuu kypcopa kaonkamu KIT unu KJI. s
3aBEpUICHUs BBOJA MEPEUTH KypCOpOM B MO3MLHIO «|» M Haxarb KB, ormena BBoja —
Haxatue KB B mo3umuu «x». Jlanee cnemyer 3anpoc o Tpedyembix apxuBax. B xoje npo-
CMOTpa TUIIOB apXUBOB cieayeT oTMeTuTh (Mo KB) HeoOxoaumble NSl meyaTH apXUBbI
3HaKoM «+». [ToBropHOoe Haxkatre KB cuumaet npusnak BeiOopa. [lepexon k BeIOOpY ciie-
nytomero apxusa kHomnkoi KII. [Tocne Toro xak TpeGyembie apXUBbl OTMEUEHBI «+» Cie-
JyeT 3ampoc O BHIOOpE CUETUMKa, Jajiee BHIOOp MOJYJISA WM BO3MOXKHOCTh MEYaTH BCEX
Moaynel cueTunka. J[ns meyaTw JaHHBIX BCEX CUETYMKOB HeoOxonumo Ha 3ampoc «lle-
4yaTh BCEX apXWMBOB» Haxarth KB, mis unnusuayansHoro Beidopa — Haxath KII. UnnuBu-
nyanbHBIA BeIOOp U3 0a3bl mpousBoauTcs kinaBumamu — KJI u KII, meuats BhIOpaHHOM
unpopmanuu — KB. [locine okoHUaHMs TIeYaTH apXUBOB CIIEYET 3alpOC O MOBTOPHOM me-
4yaTH, €CJIM IeyaTh 3aKoH4YeHa — HaxkatueM KJI BbIxon U3 pexuma, sl MpOoAOJKEHUS 1e-
yaTh BbIOpaHHbIX apxuBoB Haxkatuem KII mepexon k BIOOPY HOBOTO CUETUHMKA M3 0a3bl
ananrtepa. [leuaTs mpekpaiaeTcs mpu omuOKe MpUHTEpa UM OTCYTCTBUU OyMaru B Teue-
HU€ 3 MUH, OTMEHA M€YaTH U BBIXOJ U3 PEKUMA, €CIIM HE MPEAYCMOTPEH BBIXOJl B MEHIO —
OJHOBpEMEHHOE yaepxkuBaHue B HaxaTtoM coctosHuu KJI u KII. Ileuats He BeimonHsAeTCS
JUTSl CYUETYUKOB, OOHOBIIEHHE KOTOPBIX OBLJIO MPEPBAHO WM HE OKOHUEHO. DTH CUETYUKH
OTMEUEHBI «&1».

CepBucuble pynknum (Bxon no KB) peanusyior: HHIAUKAIUIO TUATHOCTUKH aJ1arl-
Tepa, PyHKIMIO YJAIEeHHOTO HHIUKATOpa cueTYNKOB X 12, ouncTKy 0a3bl JaHHBIX, II€YaTh
TECTOBOW CTPAaHUIbI MOJKIIOUYECHHBIM IPUHTEPOM, YCTAHOBKY SI3bIKa MEHIO U II€YaTH, yC-
TAHOBKY MEKCTPOUYHOI'O CaTus Npu nedyatu. HacTpoiika MEXCTpOYHOr0 MHTEpBAJIa MO-
KeT OBITh MPOU3BEACHA IPU MEYaTH MPOOHOM CTPAHUIIBL. Y CTAHOBKA MEXCTPOYHOTO CxKa-
THUS IO3BOJISIET ONTUMHU3UPOBATh 00beM NeyaTaeMoi HHGOpMallUK Ha CTPAaHULE: TTPU BBO-
ne 3HaueHus kodpdunnenta «0» KOppeKUHs CKaTUsl HE MPOU3BOJIUTCSA, ONTUMAIbHBIM
JUTsE OOJIBIITMHCTBA MPUHTEPOB ABIISAETCSA KOAPGULUEHT «18».
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[Tpunoxxenue 10

Tunosasi cxemMa MOHTAaKa cueTYnKa X12

VYuer Boasl (momynu 01, 02, 03): matunk pacxoja U JaTIYUK TEMIIEPATYPHI.
Yyer teruia (moaynu 04, 06): naTyuk pacxojia M JBa JaTdyuKa TEMIICpaTyphl.
VYuer terna (moaynu 05, 07, 08): mo Ba AaT4MKA pacxoia U TEMIIEPATYPHI.

JlaT4rKy 1aBIeHUs: TOJILKO B Cllyyae HEOOXOAUMOCTH.
MonTtax B ['-00pa3Hyt0 UMIyJIbCHYIO TPYOKY.

OaBreHuWnA

OaTumMK
TemMnepartypbl

noaarouwmmn
TpySonpoBon

nHTepdp encoi:
mHdbpakpacHbIA n KabenbHBLIA

OaTYMK
TeMneparypbl

oﬁgaruuﬁ {
TpyGbonposon

BEbiviMCcnmrTenbd




[Tpunoxenne 11

IHoHOoe MeHIO cueTunKa X12
Onucanue mento (pucysku 9.1, 9.2) npuseneno B paszunene [lopsanok pabotsr Pyko-

BOJICTBA MO 3KCILUTyaTallMy TEIIOBOIocUeTurKa X 12.
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Ka0esb JaT9MKOB TEMITEPATYPhI

[Tpunoxxenue 12

Cxema INOKBAPTHUPHOI'0 YUY€Ta TeCIlJIa B MHOI03TAKHBIX 3JaHUAX

€ OIHOTPYOHO# BEePTUKAJILHON Pa3BOAKON KOMMYHHMKAIUIA

}1onaya TerioBoii SHEPruu

TSO
ES

BBIYHUCIIUTEIID

4-7 3Tax

3- aTax

2-H 3Tax

1-# 3Tax

Cueryuk X12 — eaUHCTBEHHOE
peleHre nNpodJieMbl.

MHorosTaxHble 37aHUsi C BEpPTH-
KaJbHOW pa3BOJAKOW OTOIUIEHHUS CO-
CTaBJISIOT OONBIIMHCTBO. M3-3a HEBO3-
MOXHOCTA TOYHOT'O H3MEpPEHUS II0-
TpeOasieMoil TETIOBOl AHEPTrUU B Ta-
KHX 3JaHUSX CTPOUTEIbHAS MPOMBIII-
JIEHHOCTh BBIHYXJ€Ha ObUla HayaTh
MPOEKTUPOBAHUE U CTPOUTEIHCTBO J10-
MOB ¢ 0oJiee TOpOroi ropu30HTATBHON
Pa3BOAKONW OTOIJICHUS U OTAEIbHBIM
BBOJIOM OTOIUJIEHUS B KaXKJIyI0 KBApTHU-
py. KonuyecTBo Takux IOMOB pacTer,
OJIHAKO HE€ TMPEBBIIAET €IUHHUIl MPO-
LIEHTOB O0IIEeT0 Ynca.

Cuerunk X12 u3mepsieT TEIIOBYIO
DHEPTUIO, TOTPEOISIEMYI0 Ha KaXKIOM
sTaxe (OT OJTHOrO J0 MATH) B OTIEIb-
HOM CTOsiKe. B KauecTBe WILUTIOCTpaIuu
MpUBEJIEHa MaKCUMaJbHO BO3MOKHAs
KOHUTrypamusi cueruynka X12 Ha MITh
STaKeW ¢ OJTHUM JAATIYUKOM pacxoja FS,
IECThIO AaTdyukamu Temrepatypsl 10
... TS5 ¥ BBIYHUCTUTENIEM C TSTHIO BHP-
TyaJIbHBIMU MOIYJISIMU HcnioiaHeHus 04.

VYyer Temia B 31aHUSIX C KOJUYECT-
BOM OJTa)el, NPEBBIIIAIOININM TISTh,
JIOCTUTAETCA YCTAHOBKOW HECKOJBKUX
cyeTunkoB X 12 Ha CTOSIK.

IIpnmeuanue. Kak npasuiio, Kosn-
YECTBO CTOSIKOB PaBHAETCS KOJIMYECTBY
KOMHAT B KBapTUPE IUTFOC OJIMH Ha KyXHE.

[ToTpebnenne Temiaa Mo KaxJIou
KBapTUPE OMPEIEIAETCS B BUAE CyMMBI
MMOKa3aHUN CYETYMKOB, YCTAaHOBJICH-
HBIX Ha BCEX CTOSKaX, CHaOXKaIOIIUX
KBapTHpPy TEIUIOM. ABTOMATHYECKUHN
coop umHPpopmanuu cyeTIYuKoB X12 u
pacyeT TeIUIoNOTPpeOSeHUs sl Kax-
JOM KBapTUPbI MPOU3ZBOAUTCS IO Ka-
O0enpHOI WHTEp(ECHOW CeTH KOM-
neroTepHo mporpammoit MTNetX12.

KBapTupHBIi y4eT TEIJIOBOM 3HEP-
MU CO3/1a€T OCHOBY €€ 3HAUYUTEbHON
skoHOMUU. [I03TOMY ecTecTBEeHHO, 4TO
BHEJIDEHUE yYeTa COMNPOBOKIAACTCS
MOHTaXOM CpPEACTB PaguaTOPHOIO pe-
TyJIUPOBaHUS TEIljia — KJIAMaHOB U Tep-
MOCTAaTOB (yCTaHaBJIIMBAIOTCS Iapai-
JIJIbHO pajuaTopaM), B3aMeH OTKpPbI-
BaeMbIX (POPTOUYEK U OKOH.
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OOPMYJIAP
1. OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTUKH
Tabmmma 1
ITapamerp Hanueie no TY @akTHYeCKHE TaHHbIE
1. /Inana3oH u3MepeHus: pacxoza BOJIbl tabymna 2.2 PO COOTBETCTBYET
2. JInanazoH u3MepeHus TeIIOBOW MOIITHOCTH tabnuna 2.2 PO COOTBETCTBYET

3. [Ipenen gomyckaemoii aOCOMIOTHOM MOTPEITHOCTH U3Me-
pEeHUS TEMIIEPATYPHI

tabimua 2.3 PD

He npessbimaer

4. ITpegen nomyckaeMoi MOTPEIIHOCTH U3MEPEHUS J1aBJie-
HUs

Tabimmna 2.3 PO

He npeBsimaer

5. Ilpenen pomyckaeMoW OTHOCHTEIBHOM IMOTPENTHOCTH
M3MEpEeHUsl BpeMEeHU

Tabimmua 2.3 PO

He npeBsimaer

6. Ilpenen pomyckaeMoW OTHOCHTEIBHOM MOTPENTHOCTH
M3MEpeHHs: 00beMa U MacChl

Tabimmna 2.3 PO

He npeBsimaer

7. Ilpenen nomycKaeMoOW OTHOCHTENBHOM IOTPELNIHOCTH
N3MCPCHUA TEIJIOBOU MOIIHOCTH W OHCPIUHU

tabimua 2.3 PD

He mpessbimaer

8. Ilpemen nomyckaemoil oTHocuTenbHON mnorpemHocty | + 0,03 % He npesbimaer
nMurtaropa pacxojaa MPX12
9. Ilpenen nomyckaemoil oTHocuTenbHOM morpemHocty | + 0,01 % He npesbimaer

peoOpa3oBaHus WMITYJIBCOB MOJKIFOUYAEMOT0 CYETYMKA
BOJIbl M ONIPEAEIICHUS] HAKOIIJIEHHBIX BEJIMUUH

2. 'apanTtuiinbie 00s13aTENbCTBA

[IpeanpusTHE-U3rOTOBUTEIb IIPOU3BOIUT FAPAHTUMHBINA PEMOHT CUETYMKOB B TEYe-
HUE 5 JIeT CO JTHA U3TOTOBIEHUS MPU COOIOICHUU OTPEOUTENIEM CIEAYIOIUX YCIOBUM:

- YCTaHOBKA, MOHTAX M HaJa/JKa CYCTYMKA IIPOU3BEICHA OPraHU3aLEH, UMEIOIIEH
CepTtudukar npeanpusaTus-u3roroButens «M3mepurenbHbie TEXHOIOTUN» Ha TPABO BbI-
IIOJIHEHUSI MOHTAKHBIX, CEPBUCHBIX U OBEPOYHBIX padoT (cpok aeiictBus Cepruduxara —
1 rox), HaMUKEe OTMETKH MYCKO-HaNaA0uHOU opranu3anuu B opmysipe,

- IIEpUOANYECKAs MOBEPKA CYETYMKOB MPOU3BOJMUTCS HA NMPEAIPUATUU-U3TOTOBU-
TeJIe WM YIOJTHOMOYEHHOM OpraHu3anuel, mMeroniei BoiieHa3Banublil Cepruduxar,

- DKCIUlyaTalus, MOHTaX, TPAHCIIOPTUPOBAHHUE U XPAHEHUE NIPOU3BOIATCSA B COOT-
BETCTBHM ¢ PYKOBOJICTBOM IO 3KCILTyaTALHH,

- HCIIOJIb30BaHHME TPAHCIOPTHOM Tapbl MU3TOTOBUTENS NPU TPAHCIOPTUPOBAHUU U
XpaHEHUH.

["apanTuM pacnpocTpaHsroTCsl Ha Opak COCTaBHBIX 4YacTell KOMILJIEKTA IOCTaBKU
CUETYUKA, TPUUUHON KOTOPBIX SIBUIUCH A€(PEKTHI U3TOTOBIEHUS, MATEPUATIOB U KOMILJICK-
TYIOIIKX. ['apaHThM npeaycMaTpuBaloOT 3aMEeHY OpaKOBaHHBIX JIeTallel U BOCCTAHOBJICHUE
paboTocnocoOHOCTH cyeTunka. HewcnpaBHBI cYeTYMK HEOOXOIMMO BO3BpAaTUTh Ha
IpeaNpUATUE-U3TOTOBUTENb. 3alpeliacTcsl BCKPhIBaTh JATYUKU, BBIYMCIUTEND U Kabeau
JATYUKOB. ['apaHTHM HE IpeayCMaTPUBaOT KOMIIEHCALUH 3aTPAT HA IEMOHTAaX, JOCTaBKYy
Y TIOBTOPHBIA MOHTaX CUETYMKA, & TAK)KE JIOOBIX BTOPUYHBIX NIOTEPH, CBA3AHHBIX C HEUC-
npaBHOCTHIO. ["apaHTHU Takke HE MpeaycMaTPpUBalOT KOMIIEHCALIMU 3aTpaT Mo 3aMeHe Oa-
Tapeu.

["apanTus Ha nepexoqauk RS232 (USB) sBiisieTcst OrpaHUYeHHOM B CBS3H C OJTHUM
UX OCHOBHBIX €0 Ha3HAYEHUH — BBINOJIHEHHUE 3AIIUTHBIX (PYHKIIMI 110 HCKpOOE30MacHoO-
CTU Y I'PO303AIINUTE U HE PACTIPOCTPAHAETCS HA JIEMEHTHI 3aILUTBHI.

ITo oKOHYaHUIO rapaHTUHHOTO CPOKa WIIM YTpaTe MpaBa Ha FapaHTUHHOE 00CITyXH-
BAHUE MNPEANPUATUE-U3TOTOBUTEND NPOU3BOAUT IUIATHBIM PEMOHT. [ apaHTHUHHBIA CPOK
1ocJie MPOBEIEHNS] PEMOHTA — OJIUH T'0J], paclpoCTpaHsAeTCs Ha Ae(EKThI, yCTPAHEHHBIE B
X0/l PEMOHTA.
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3. CBeneHus 0 peKiaMarusax
B ciyuae BbIsIBIEHUSI HEHMCHPABHOCTH B MEPUOJ TAPAHTUUHOTO U MOCIErapaHTHii-
HOTO CPOKa MOTPEOUTENh TOHKEH MPEIBIBUTH PEKJIAMAIINIO HA TIPEATPUSITHE:
dakc: 0038-(044)-489-15-24, ten: 0038-(044)-489-15-23,
TEJI. MHOTOKaHAIbHBIN: 0038-(044)-501-21-91, 0038-(044)-501-21-86,
aapec: Ykpauna, 03055, r. Kues, yn. Banasl Bacunesckoii 5, opuc 5,
00O «3mepuTenpHbIE TEXHOJIOTUNY,
e-mail: office@measure.com.ua
3a mpenenamMu TeppUTOpUN Y KPaWHBI PEKIaMaIlii CICyeT MPEAbIBIATh Ha TPE-
NPUSATHE-U3TOTOBUTEND WM B PETMOHAILHOE MTPEICTABUTEIBCTBO.
Bo3nukinme HencnpaBHOCTH PETUCTPUPYIOTCS B TAOTHUIIE 2.
Tabmura 2

Xapakrep HEUCIpPaBHOCTU Mepsl, IpUHATHIE 110 YCTpaHeHuto, nara | Iloanucs orBercrt-
BEHHOI'O 3 PEMOHT

4. Pe3ynpTaThl HOBEPKU
[ToBepka o nm. 1...8 (cmotpu Tabiuny 1 @opmyisipa) IpOU3BOAUTCS MPH BBIITYCKE
CYETYMKOB M3 NMpou3BoACTBA. [leproanueckas noBepka mpou3BOAUTCS Mo mil. 3...9.
[lepnonnuHOCTh MOBEPKU — 4 roja. [ KOMIUIEKTalMK CUETYMKA JATYMKAMU TEM-
nepatypsl ucnosiHeHuit S, P Ha Tepputopuu Poccuiickoit deneparuu nepuoanuHOCTb MO-
BepkH — | rox.
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CBHIETEeIBCTBO 0 IPUEMKE M YIIAKOBKE

Cuemuuk X12 (sviuuciumens 3as. No ) no cneyugukayuu:
B3peiBo3amura:
Monynb JHatunku pacxoaa/CaeTYuKu BOJIbI JlaTurku TemriepaTypsl (JaBICHUS) JnmuHbI
Ne [Ucm.| Knace | O6o3Hauenwue, 3aB. Ne, koadhdu- | O6o3Hauenue, xod3pduiueHr mpeood- Ka6§feﬁ’

TOHOCTH) et mpeoOpasoBanus KFS | pazosanus KTS (KPS, 3aB. Ne)
/O003HaueHHE, HOMUHAIBHBIN
pacxox Qp(n), leHa ummyisca Ci,
KJ1acC

— coomeemcmayem TY V 30019314.001-99 (mabauya 1 @O) u npueoden s Kommepue-
CKO20 yuema 6 cUcmemax menio8000CHAOINCEHUS.
Obuwee Konuuecmao 6x0008 8 pedtcUMbL, 3aUULEeHHbIe NAPOeM - .

YmakoBIIUK ['ocrioBepuTeb
M.II. M.K.

3anonnsemcs npu ycmaHoeke
HAaMMCHOBAHUC HYCKO-HaJIaI[OLIHOP’I OpraHu3aIuu:

aJipec yCTaHOBKHU:

npeacCTaBUTCIIb
(mara) (moamucsk) M.IL
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CBHIETeIBCTBO 0 EPHOANYECKON MOBEPKe
Cuemuux X12 (8bruuciumens 3as. No ) no cneyughuxayuu.:

Monynb JHatunku pacxoaa/CaeTYuKu BOJIbI JlaTunky TemriepaTypsl (JaBICHUS)

No |Ucn.| Kaace | OGo3nauenue, 3aB. No, koapdunuent npe- | O6o3nauenue, kodhPuimeHt mpeood-
FOUHOCTH oopasoBanus KFS/O6o3nauenue, Homu- | pazoBanus KTS (KPS, 3aB. Ne)
HaJbHBIA pacxon Qpr), LeHa ummyibca Ci,
KJ1acc

— coomeemcmeyem TY 'V 30019314.001-99 (mabauya 1 @opmynapa). Obwee Konuuecmeo 6xo008 8 pe-
JHCUMBL, 3AUUUeHHblEe NAPOJIEM -

['ocoBepuTens M.K.

CBHIETeIBCTBO 0 EPHOANYECKON MOBEPKe
Cuemuux X12 (8bruuciumens 3as. No ) no cneyughuxayuu:

Monynb Hatunku pacxoaa/CaeTYuKku BOJIbI JlaTunky TeMriepaTypsl (JaBICHUS)

Ne [Ucm.| Knace | O6o3nauenue, 3aB. Ne, koddpdunuent mnpe- | Obo3nadeHne, KodPpPUIUEHT npeod-
TOIHOCTH) oopazoanus KFS/OG6o3nauenune, Homu- | pazoBanus KTS (KPS, 3as. Ne)
HaJIbHBI Pacxoll O, LeHa ummyisea Ci,
KJ1acc

— coomeemcmayem TY 'V 30019314.001-99 (mabruya 1 @opmynapa). Obwee Koaruvecmso 6x0008 8 pe-
HCUMBL, 3AUUUeHHble NaPOJIeM -

['ocoBepuTens M.K.
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Hay4Ho-npowaeogcTBEHHOE NpeanpuATHE

M3MEPWTEJIbHBIE TEXHONOMA



