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CBeneHus U4 NOKyIaTenen
[TpeanpusTHE-U3roTOBUTEINb TEIIOBOJOCUETUNKOB X 12 (B AaJIbHEMIIIEM MO TEKCTY
— CUETYMKOB) Hay4yHO-pou3BoAcTBeHHOE npeanpusitue OO0 «3MeputenbHble TEXHOIO-
TMW» 110 BOIIPOCAM, CBSI3aHHBIM C IPUOOPETEHUEM, YCTAHOBKOM, IKCILTyaTallueil, CEpBHC-
HBIM 00CITy’)KHBaHHEM, IOBEPKOW CYETUMKOB IPEAaraeT o0pamarbes:
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Tenn. MHOrokaHaabHBIN: 0038-(044)-501-21-86, 0038-(044)-501-21-91
e-mail: office@measure.com.ua, internet: www.measure.com.ua

Cuetunku X12 npousBoasiarcsa ¢ 1999 r. BHeceHbl B TOCY1IapCTBEHHBIE PEECTPHI U3-
MepuTenbHbIX cpenacts: I'py3un (Ne I'py3.311-06), Kazaxcrana (Ne KZ.02.03.01357-2006/
VY1195-04), Keipreizcrana (Ne KG 417/01.12.971-06), Poccuiickoii ®enepartun (Ne 35979-07),
Typxkmenuctana (Ne T296), V36ekucrana (Ne 02.1295), Ykpaunst (Ne Y1195). [Ipuopurer
TEXHUYECKUX PEIICHUN MOATBEpKIeH naTeHTamMu Y kpauHbl NeNe 37127, 40767.

CrangapThl 1 TOYHOCTH B 3aBUCHUMOCTH OT Ha3HA4YEHUs cyeTurka X12:

(pYHKIHOHAJIBLHOE HA3HAYEHHE cTaHAapT KJIacC TOYHOCTH
TEIJIOCUYETYMK, CUETIMK XO0JIOAa EN 1434 I 2

: A Ty ” 2,3,B,C
CUYETYMK XOJIOJIHOU U (Wiu) ropsiuei SO 4064 B umu C
BOJIbI, MHOTOTApU(DHBIA CUETIYUK TO- EN 1434 1 vm 2
pA4Yeit BOJIbI TY 2 v 3
OJTHO-TIIECTH KaHAIBHBIA HHU(PPOBOU EN 60751 A
TepPMOMETP TY" +0,03°C umu + 0,1°C
OJTHO-JIByXKaHAJbHBIH  HM3MEPHUTEIb V) + (0,15+0,02- Prax/P) %0

JaBJICHUS wi =+ (0,5-Phax/P)%
) TV Y 30019314.001-99 Terosonocueramkn X12

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

Bcenoronnoe crangaptHoe ucnonHenue cueturka: rpynna C4 mo 'OCT 12997,
TeMmrepaTrypa okpy:xaroiieit cpenbl — ot MuHyc 30 1o +60°C, onuuronansHo oT MuHyc 40°C.

[IuTaHre — 0T BCTPOEHHOM JINTHEBOU OaTaperKu.

B03MO0XHOCTh OCTaBKM OJTHOBPEMEHHO J10 BOCBMH HE3aBUCHUMBIX U3MEPUTEIBHBIX
npuOOPOB U3 BHIIIETIEPEUUCICHHON HOMEHKIIATYphl B OJHOM cueTuuke X12.

TennocyeTynky U CUETYUKH XO0JI0Aa OPUEHTUPOBAHBI HA pabOTy B CHUCTEMaxX BOJSI-
HOT'O TeIIoCHa0XeHus. TennocueTunku UMEIOT CEMb CXEM YCTAHOBKHM M 00E€CIIEYMBAIOT
y4eT TeIJIOBOM HEPrUu B CUCTEMAX JIFOOOW KOH(PUTYpaIUU.

YHukanbHasi BO3MOXKHOCTh TakK€ M IMOKBApPTHUPHOIO ydeTa TEIJIOBOM SHEPruu B
MHOT'O3TaXHBbIX JOMaX ¢ BEPTUKAIBHON Pa3BOAKON TEMIOBBIX KOMMYHUKALIMI MO CTOSIKAM.

MHuorotapudHbIii CUeTUMK ropsiuel BOJIbI 00ecTedynBaeT KOMMEPUECKH yUeT 1o Ta-
pu(dHBIM TEeMIIEpaTypHBIM 30HaM B COOTBETCTBHM C JEHUCTBYIOIIMMH IpaBUIAMU; IS
TEMITepaTypHOU Tapu(PHUKAIUKA CUETUMK Pean3yeT YeThIpe Tapu(PHBIX 30HBI C TPAHUIIAMH
40, 45 1 50°C ¥ TOYHOCTBIO UX 33JIlaHUs B MpeIeIax NOrPENTHOCTH UCIOJIb30BAaHHBIX J1AT-
YUKOB TEMIIEPATypbl; U3MEPSIET U UHIULUPYET: TEMIIEPATYPY BOJIbI, CyMMapHbI 00bEM
BOJIbI, 00BEMBI BOJBI B YCTAHOBJICHHBIX TeMIiepatypHbiXx 30Hax (MeHee 40°C, ot 40 no
45°C, ot 45 no 50°C u 6onee 50°C).



[{udpoBbie TEpMOMETPHI U U3MEPUTENHN AABICHUS MPEeIHA3HAUYEHBI JJISI U3MEPEHUS
NapaMeTpOB XMMHUYECKH arpeCCUBHBIX M HEArpECCUBHBIX KUIAKOCTEH M ra3oB U MPUMEHE-
HUS B Pa3JIMYHBIX O0JIACTAX TEXHUKH, IPOMBIIIIEHHOCTH, KOMMYHAIBHOIO XO35ICTBA.

JlaTurku pacxopia, TEMIIEpaTyphl U JTABJICHUS BBIOIHEHBI U3 METallla U 00J1ajatoT
BBICOKOW IIPOYHOCTBIO, CTOUKOCTBIO K KOPPO3UH U NU3HOCOYCTOMYMBOCTBIO. MImeeTcs KOH-
CTPYKUHS TaTYMKOB, BbIJIEpKUBaroas nasieHue 10 S00 atm.

Cuerunk X12 peanusyer yabTpa3ByKOBOW BpEMs-HUMITYJIbCHBI METOJ M3MEPEHUs
pacxozna. Jlatunku pacxoaa, B 3aBUCUMOCTH OT Ha3HAYEHUS U TOYHOCTH, UMEIOT OTJIH-
YaIOLIYIOCS KOHCTPYKLHUIO, OCHAIIEHbI IBYMsI WJIA IIECTHIO YJIbTPa3BYKOBBIMU CEHCOPAMH.
[lecTuceHcopHble AATYUKU OOJAAAIOT MOBBIIMIEHHOW TOYHOCTBIO, METPOJOTUYECKOU U
AKCILTYaTAlMOHHOW HaJEKHOCThIO (TapaHTUPOBAHHO MPOJOJLKAIOT padoTaTh NaxKe MpuU
HEHUCHPABHOCTH WJIN 3aCOPEHUN OJHOTO-/IBYX YJIbTPa3BYKOBBIX CEHCOPOB, MAKCUMAJIbHO —
710 4eThIpex), OOmbpIMM Tuana3onoMm pacxonaa. Jatauku nuamerpoB DN ot 50 g0 125 mm
kiaccoB 1, C u Bce gaTyuku Ooibiux auameTpoB oT 150 mo 1000 MM He3aBUCHUMO OT
KJ1acca SBJSIOTCS IIECTUCEHCOPHBIMM; ISl JATYUKOB Kiacca B 1ocTynHbl 00€ KOHCTPYK-
nuu. Tun gatdmka kinacca 2 auameTpoB oT 50 10 125 MM (ABYXCEHCOPHBIM-IIECTUCEHCOP-
HBII) onpeaesieTcs: MOTpeOuTeNeM MpHU 3aKase.

CueTunku obecrneunBaroOT Nepeaady TeKyIUX U HAaKOIUICHHBIX JIAHHBIX M0 KaOelb-
HOH, TenedonHoM, nHppakpacHoi 1 GSM cBs3u 1o nporokonam M-bus, Mod-bus 1 M T-bus.

Onuuu: UCHOJIHEHUE CUETYMKA HA TEMIEPATypy OKPYXKAIIEH cpeabl OT MHUHYC
40°C (aHaJOrMYHOE OJHOBPEMEHHOE pacIIupeHue paboynx TeMrepaTypHBIX IHUara3oHOB
JATYMKOB), Aatuyuku pacxoma Ha DN-250 u Gonee ¢ HemocpencTBEHHON YCTaHOBKOM
YJIBTPa3BYKOBBIX CEHCOPOB Ha MOHTAa)KHbI TPYOONPOBOJI; UCIIOJHEHUE JATYMKOB Ha pa-
oouee paienue A0 500 arm. (50 MIIa); ucnosHEeHUE NATYMKOB CO CTENEHBIO 3aAIIUTHI
IP68 nnsi KpaTKOBPEMEHHO 3aTalulMBaeMbIX MECT YCTaHOBOK; wHTepdeiic M-bus mo
EN 13757; 3amuTHbIi OOKC 1JI1 yCTAaHOBKHU CUETUYMKA BHE TTOMEIIEHUI; 0000 B3phIBO3a-
munieHHoe ucrnoinaenne cuerynkos Bupa 0EXiallCT6 (minst Poccun m CHIT mapkupoBka
ExiallCT6); koHycHbIE BCTaBKH B PaBHOMIPOXOHbIC (PJIAHIIbI 1 KOHYCHBIC (hJIaHIIbI, PEKO-
MEHAyeMbI€ JIJIs1 OOBEKTOB yUeTa CO CIOKHOU TMpaBIMKON, 00€CIeYNBAIONINE YTy IlICH-
HYIO TUJIPABIMKY JaTYUKOB pacxoja U MOHTaX Ha TPyOONpoBObl OOJIBIIETO0 HOMUHAb-
HOTO AMaMeTpa NpU MUHUMAJIbHOW MTOTEPE TaBJICHUS, PE3KOE€ YMEHBLIEHNE U UCKIIIOYEHUE
NPSIMBIX YYAaCTKOB B MECTE MOHTAXka; 3aMEHA YJIbTPa3BYKOBBIX TaTUUKOB PACX0]a B KOM-
ieKkTauuu X12 MmoAKIoYyaeMbIMU CYETYMKAMH BOJBI APYTUX MPOU3BOAUTENEH; Kperie-
Hue Bbrunciurens Ha pedky DIN3S; BeiOop si3bika quanora: pyccKui, YKpauHCKUN, aHT-
JIMUACKUU U IPYTHE.

Hpe,uan/mTI/Ie «I/I3MepI/ITeHLHLIe TEXHOJIOTHHY» OCTaBIIAET 3a cO00it IMpaBO BHOCUTH U3MCHCHUSA B KOHCTPYKLHIO U J10-
KYMCHTALMIO Ha CUCTYUKU B PAMKaX TCXHUYCCKUX yc.]'IOBI/Iﬁ 0e3 npeaABapUTCIIbHOTO YBEAOMIICHUSA.

1. Haznauenue

Cuerunku X12 sBASIOTCS MHOTO(QYHKIMOHATBHBIMU MHOTOKAHAJIbHBIMU U3MEpHU-
TEIBHBIMHU MPUOOPaMU, COAEPIKAIMUMHE IO MIECTH JATYNKOB TeMIEpaTypsl 1S, AByX AaT-
YUKOB JaBlieHus PS, yabTpa3ByKOBbIX 1aTUYMKOB pacxoaa FS (mectu 1ByXCEHCOPHBIX WK
JIBYX MIECTUCEHCOPHBIX) UJIU IIECTH CYECTIMKOB BOJBI FS ¢ MMIyIBCHBIM BBIXOAOM (JpY-
I'MX IPOU3BOJUTENEH), moakIouaeMblXx K ogHoMy Beruuciureaio (CALC). B cuerunke
MPUMEHEHO YCIIOBHOE MOMIYJIHHOE pa3/elieHre aImapaTHO-TIPOrPaMMHBIX pecypcoB. Mo-
JTyJIA BBITIOJIHSIOT (DYHKIIMM HE3aBUCUMBIX U3MEPUTENBHBIX YCTPONUCTB U3 HOMEHKJIATYPHI:
TEIJIOCUETYUK, CUETUMK XO0JIOAA, BOAOCUCTIYNK, MHOTOTAPU(HBIN CUSTIYNK TOPSUYCH BOJIBI,
MHOTOKaHaJIbHBIM IUPPOBOM TEPMOMETP U U3MEPUTEIND JlaBlieHus. Moaynu umerot 12 uc-
nosHeHni (pucyHok 1.1, tabmuma 1.1). OO6mee KOITMYECTBO MOAYJIEH B CUETYMKE OTI-
penensieTcs cnenudukanyen 3aKa3a U He IpeBbIlIaeT BOCbMU. KOHCTPYKIMS OHOTO CUeT-
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YUKa B OOJIBIIMHCTBE CIIy4aeB MMO3BOJIAET PEIIUTh OJHOBPEMEHHO BOIIPOCHI YUETa U PEry-
JUPOBAHUS TEIUIOBOM 3HEPTUHU, XOJOJHOW U ropsiueil Bojabl 00bekTa. CUETUUK HMEET
BCTPOEHHBIM MMUTaTOp pacxona MPX12 mig TecTUpoBaHUS M NEPUOIUYECKON MOBEPKU
OecrpoJIMBHBIM MeTOI0M (cMOTpH pasnen [loBepka).

CyeTunky ¢ yJIbTPa3BYKOBBIMHM JAaTYMKaMHU NpPEIHA3HAYEHBI JUJII U3MEPEHHS pac-
X0Jla KUJKOCTEH C OrpAaHUYEHHBIM COJEP)KAaHUEM HEPACTBOPEHHBIX BO3AYIIHBIX (Ta30-
BbIX) BKJIIOYEHUH U MEXAHUYECKUX NpHUMeced. MexaHndecKue NpuMeCH B BUIE OJUHOY-
HBIX BKJIIOYEHUHN JuaMeTpoMm 10 1 MM U 00beMHOM KOHIIEHTpauueu 10 2 % He OKa3bIBaoT
CYILIECTBEHHOT'0 BJIMSIHUSL HA U3MEPEHHE pacxona. PacTBOpeHHbIE NpUMECH, B TOM YHCIIE
ra3oBble, HE OKa3bIBAKOT CYLIECTBEHHOI'O BJIMSHHUS HA TOYHOCTh M3MEPEHHUs pacxoja B
cuetunke X12. M3mepsiemble KUAKOCTH HE TOJKHBI ObITh arpeCCUBHBIMU 110 OTHOLICHHUIO
K MIPUMEHSEMbIM B JJaTYMKaX pacxoga marepuanam: jaTyHb JICS59 umu OpoH3a (TUIUYHO
s auamerpoB DN-15...40), nepxkaBeromast ctanb 12X18HI9T (tunumuno mns DN-
20...200), a Taxxke ctanmu 20X13, 20 (Tunmnuno g nuamerpoB DN-250 u 6onee), TuTaHo-
BBIE CIUIABBI (COTJIACYETCS MPH 3aKa3e).

JlaTyuk pacxoaa CUETUMKAa pEaIU3yeT YJIbTPAa3BYKOBOU MPUHIIMIT U3MEPEHUS CKO-
pPOCTH TIOTOKA, BBITMIOJIHEH 0€3 MOIBI)KHBIX YacTel, 00eCIeYrBAET BHICOKYIO HaJIeKHOCTh B
YCIIOBUSIX 3KCIUTyaTallud ¥ IPEHEOPEKMMO Majioe COMPOTUBIIEHUE TMTOTOKY. Y IbTPa3BYKO-
BOM METOJ M3MEPEHMS pacXxo/a B COUETAHUM C KOHCTPYKUMENH AAaTYUKOB O€3 MOJOCTeN U
KapMaHOB, TPAJIULIMOHHBIX MECT 3aCOPEHHUS U 3aBO3AYILINBAHUS, IEIAECT CYETUYMK X 12 Ma-
JIOYYBCTBUTEJBHBIM K KAa4€CTBY H3MEPSIEMOM JKUIKOCTU. 3arpsi3HEHHE (HaJIu4Hhe pacT-
BOPEHHBIX TPUMECEH ), ONIPECHEHNE, HAIMYKE MAarHETUTA, 3JIEKTPOIPOBOJHOCTH KUJKOCTU
— HE OKAa3bIBA€T BIUSHUS HA TOYHOCTb U CTAOUIIBHOCTb XapaKTEPUCTHUK CUETUUKA. Y CTa-
HOBKa (hMJIbTpa BOJIBI IpHU JaTunkax pacxoqa DN-50 u 6oisiee He TpeOyercs.

[lecTriceHCOpHBIE MAaTYMKH pacxoja 00ecrneyrBaroT OONBIIYI0 HAAEKHOCThH I10
CPaBHEHUIO C JIBYXCEHCOPHBIMHM JAaTYMKaMU, IMMOCKOJIBKY BBIXOJ W3 CTPOSl YacTH YJIbTpa-
3BYKOBBIX CEHCOPOB B JIaTUHKE (PUKCUPYETCS aBTOMATHYECKH U IMPOILIECC U3MEPEHHs HE
ocTaHaBiMBaercs (moapoOHocTu B pasaene 2). [locnenqnee 0co6eHHO akTyalnbHO AJIs CITy-
4yaeB, 1€ PEMOHT U CBA3aHHAs C HUM JaKe KPAaTKOBPEMEHHAs BHEIUIAHOBAas OCTaHOBKA
TpyOOIPOBOIOB HEBO3MOKHBI.

CYeTynKy C IMIECTHCEHCOPHBIMU JaTYUKAMU pacxofa TakKe 0OECIeUnBaIOT HaJIeK-
HYI0 paboTy NpH BO3JIEHCTBUU MOMEX OOJIbIION MHTEHCUBHOCTH (B TOM YHUCIIE 3aCOPEHHO-
CTH U3MEPSAEMOM KUAKOCTH My3bIPbKAaMU ra3a U TBEPbIMHU BKIIFOUEHUSIMU ), CHUXKAOILIUMHU
BEPOSITHOCTh PETUCTPALMHA CUTHAJIA PAacXo0/la B JBYXCEHCOPHBIX Jardvkax 10 ypoBHs 0,6.
Taxum oOpazom, cueTunk X12 ¢ MeCTUCEHCOPHBIMH TaTYMKaMU 00€CIIeYMBAET HE MTPOCTO
OoJee HaJEKHBIM MpOLIECC U3MEPEHUS, HO MPOJIOKAET YCIEUTHO padoTaTh B YCIOBHUSIX,
KOIr/la TPaJULMOHHBIE JIBYXCEHCOPHbBIE JATUYMKU PACXOJa OKA3bIBAIOTCS HECOCTOSTENb-
HBIMU.

MatemaTnueckass 00pabOTKa YJIbTPa3BYKOBBIX CHUTHAJIOB UM OpPUTMHANIbHAS KOHCT-
PYKIIMS JaT4hKa pacxojia ¢ IIECTbIO CEHCOpaMu O0ECNEeYMBaIOT BBICOKYIO TOYHOCTh U
CTaOUIIBHOCTh METPOJIOTMUECKUX XapaKTEPUCTUK MPU MUHUMAILHOM AJTUHE MPSIMBIX yua-
CTKOB B MECTE YCTAaHOBKH JIaTUUKOB. Hamnuume mectn akyCTU4eCKHX CEHCOPOB B CUETUHKE
X12 a0coy0OTHO HE IKBUBAJIEHTHO MCIOJIB30BAHUIO TPEX HE3aBHUCHUMBIX JABYXCEHCOPHBIX
YIBTPA3BYKOBBIX M3MEPUTENEH U CYLIECTBEHHO MPEBOCXOJHUT TAaKyH) KOHCTPYKLHIO IO
TOYHOCTH M3MEPEHHI B IIEJIOM M B TOM YHUCIJIE€ B MEPEXOTHON 00JIACTH PACXOI0B MEXKIY
TypOyJICHTHBIM U JIJAMUHAPHBIM pekuMamu. [1opor 4yBCTBUTEIBHOCTH HIECTUCEHCOPHOTO
JaT4rKa pacxoja mo ckopoctu notoka coctasisier 0,3 mm/c. KoncTpykuus gatuuka pac-
X0Jla ¢ IBYMs YJIbTPa3ByKOBBIMU CEHCOpPAaMH, UMEIOIIACA B cOocTaBe cyeTuuka X12, sB-
JSI€TCSL ONITUMAIIBHOM 1O LICHE.



Baxxnoe 3HaueHue 118 JIFOOOro CYETYMKA UMEET CTENEHb alalTaluyi JaTYMKa pac-
xoJa (0 KOTOpOi 4acTo 3a0bIBAIOT O BOSHUKHOBEHUS MPOOJIEM IPU IKCILTyaTallun) K pe-
QJIbHBIM YCJIOBHUSIM THJIPABIMKH KaK HEMOCPEACTBEHHO B MECTE MOHTa)Ka, TaK U B IEJIOM
oObekTa ydera. B cuerunke X12 Ha3BaHHas npobiema perieHa KOHycHOM BcTaBkoil DN-
DN u3 HeprkaBeroliel cTaau B paBHONPOXOIHOM (haHIle HA BXOJE JaTYMKa pacxoga —
JUIsl YCTAaHOBOK JaTYMKOB Ha TPyOOIIPOBOJBI TOTO K€ HOMHHAJIBHOTO JIHAaMETpa, WU KO-
HUYECKUMH (DITaHIIaMHM Ha BXOJIE/BBIXOJIC JAATUYMKA Pacxojia — JJisi YCTaHOBOK Ha TPyOo-
npoBoabl 00mbiiero nuamerpa. Konmueckue ¢umanisl DN-DN,;, DN-DN.,, DN-DN,s (B
[TpunoxeHnsax) MOMUMO HA3BAaHHOM PEIIAIOT 3aJa4d: KOMIIAKTHOM M METPOJIOTMYECKU
00eCIeueHHOM CTHIKOBKU JaTYMKOB pacxoja ¢ TpyoonpoBogamMu OONbIINX HOMHHAIBHBIX
JUaMETPOB, MUHUMAJIHOTO THAPABINYECKOTO CONPOTUBIIEHUS, BOBMOKHOCTh UCIOJIb30-
BaHUs JATYMKOB PACX0/a MEHBLINX Pa3MEPOB U, COOTBETCTBEHHO, LIEHBI B TPYOOIIPOBOIAX
C MaJIOi MPOMYCKHON CITIOCOOHOCTHIO.

TemnoBonocuerunku (Moaynu uci. 01...10) npeagHazHayeHsl IS KOMMEPUYECKOTO
ydeTa BOJABI U TEIUIa B BOJO- M TEIJIOCHAOXKAIOMIMX CHUCTEMaX 000N KOH(PUTYpaLHH.
Hmeercs Takxke Bepcus TEIJIOCUETYMKA HA OCHOBE MOy I ucll. 04 i1 KBapTUPHOIO yde-
Ta B MHOTO3TQKHBIX 3JaHUSAX C BEPTUKAJIBbHOM pa3BoAkod TeroBoi sHepruu (IIpwuio-
xeHus). [locnenHee cTano BO3MOXKHBIM 0J1arojjapsi MHOrOKaHaJIbHOM CTPYKTYpE CUETUMKA
U €r0 CIIOCOOHOCTH U3MEPEHHs MaJIbIX 3HAYEHUI pa3HOCTH TeMIepaTyp, HauuHas ot 1 °C.
Cuetunku X12 obGecneuynBaroT U3MEpEHHE BCeX HEOOXOAMMBIX napameTpoB. COOTBETCT-
BYIOT JCHCTBYIOLIMM IPAaBUJIAM Y4e€Ta OTIyCKa M MCIOJIb30BaHUS TEIUIOBOW SHEPTHH U
BOJIbl HA IPOMBIIIJIEHHBIX NPEINPUATHAX, KUIbIX 34aHUIX, 00BEKTaX KOMMYHAJIBHOTO
X03s1iicTBa 1 OroKeTHOU chepbl. COOTBETCTBYIOT BCEM TPEOOBAHUSM JIJISl HCTIONH30BAHUS
B 3aKPBITBIX U OTKPBITBIX CUCTEMAX TEIJIOCHAOKEHMUS.

CyeTunK mpeaHa3HA4YEeH AJIS HEMpepbIBHOUM pabothl. [luTanue ocyiiecTiseTcs ot
BCTpOEHHOI Oatapeu. [Ipo1oKuTeNbHOCTh pabOThl cueTynKa 0€3 CMEHbl OaTapeu 3aBuU-
CUT OT KOJIMYECTBA MOJYJIEH, YCIOBHI U PEKUMOB 3KCIUTyaTallUU-XPaHEHUsI, YaCTOTHI OIl-
poca IaT4uKoB. /[ cueTUnKa C IBYXCEHCOPHBIM JaTYMKOM PacxoJa U OJHUM-TpeMs JaT-
YUKaMU TEMIEPATYPhI U 1aBJICHUS CPOK CIY>KObI OaTapen COCTaBIsET A0 ABEHAALATH JET.
JUig cueTdyrka ¢ MAKCUMaJIbHBIM KOJIMYECTBOM JAaTYUKOB CPEIHUM CPOK CIIy>KObI OaTapen
— JI0 LIECTH JET. DTH JaHHbIE NMPUBEIEHBI Uil CTAHIAPTHOM YacTOTHI ONPOCa AATYUKOB,
IpUBEACHHOM B paszzaene 2. Ilpu moBblIEHHON YacTOTe Ompoca JAaTYUKOB (OIIHUSA) CPOK
CITyO0bI OaTaper NpONOPIUOHAIBHO YMEHBIIAETCS.

Berpoensslii mpuOopHBI HMHTEpPPEHC ¢ OOMMM KOJUYECTBOM IMOAKIHOYAEMbIX
CYETYHMKOB JI0 JIBA/IIIATH 00eCTIedynBaeT JaTbHOCTh CBsi3H 10 2500 M. Berpoennsrit nadpa-
KpacHBIM onTHuyeckuil nHTEpdeic odecrneuynBaeT 0€CKOHTAKTHBIN CheM HAKOIUICHHOMW WH-
dbopmaruu. Bosmoxna tenedonnas, paauo GSM 1 UHTEPHET CBSA3L CO CUCTIYMKAMH.

CyeTunK HaKalIMBaeT apXUBHYIO MH(OPMALMIO O CPEJHEYACOBBIX U CPEIHECYTOU-
HBIX 3HAUEHUAX TEMIEparyp, JaBIeHHUI, 00beMa (Macchl), pa3HOCTH MOKA3aHUN TETJIOHO-
CUTEJIA B MOJAAIOIIEM U OOpaTHOM TpyOOIIpoBOJaX, TEIUIOBOM 3Hepruu. OObeM MOCyTOU-
HOTO apxuBa cocTaBiseT 3 roga. O6beM MoYacoBOrO apXuBa COCTaBiseT nmocieanue 90
cyTok. Takxe HakarauBaeTcsi MHGopMalus 00 U3MEHEHUsIX B HACTPOMKE cueTdyHka (ap-
XUB Koppekuuii — 6osiee 250 3amnuceil o KaxaoMy MOJYJIIO C HOBBIMU M MPEAbIIYIIIUIMU
3HAYEHUSIMU U3MEHEHHBIX [TapaMeTpOB) U MH(OpMAILMs O HEUCIPABHOCTU CUETUYMKA, HE-
paBUJILHOM AKCIUTyaTalluu (apXHWB aBapUUHBIX COOBITUH — Ooiiee 250 3amuceld Mo Kax-
noMy mMoayiro). MHpopmanus no KaxxaoMy COOBITHIO/KOPPEKIIMM CETMEHTHUPOBAHA U OT-
panuyeHa 16 3anucsamu. Takas opraHuzanusi apxXvUBOB IMO3BOJIAET JIyUILE 3alUTUTh HAKO-
IUIEHHYIO0 MH(OpMAaLMIO OT NMPEAHAMEPEHHOTO WJIM €CTECTBEHHOTO «BBITECHEHUS». Dop-
MBI BEJOMOCTEN y4eTa mapaMeTpoB NpHUBEAEHBI B [IpuoxxeHusx.



CweM uHbOpMaIUU Mpou3BoaAUTCs (TIOApOOHEE CMOTPH PUCYHOK 1.2) 1Mo kabeib-
HOMY TpUOOpHOMY MHTEpdeicy uian 4yepe3 UHPpakpacHbl MHTEpderc KOMIBIOTEPOM
(mepcoHaNbHBIN WK HOYTOYK) WK cepBUCHBIM anantepoM X12AC. Jlns crema uHpOp-
Maluu 1o paauocBsizu nocpeactBoM GSM mopema, yepe3 tenedOHHBI MOJAEM WM 1O
Ka0eNbHOW CBSI3U UCHOb3yeTcs: nepexonuuk RS232 (umm nepexoguuk USB). PaboTa ¢
uH(ppakpacHbIM UHTEPHENCOM CO CTOPOHBI KOMIBIOTEPA MPOU3BOIUTCS YEPE3 CHEIUATb-
HBII MepeXOIHUK HHPpaKkpacHOro nopra. Pabora naTepdericoB co CTOPOHBI KOMITBIOTEPA
B omneparnronHoi cpeae Windows obecrnieunBaetcst mporpammoii MTNetX12M (I1puto-
xeHus1). KomnbroTep ucnonb3yeTcs s HAaKOIUICHHUS apXUBHOM MH(POpPMAIIMU U CO3aHUS
0a3 nanaeix. Agantep X12AC Takxke peann3yeT GyHKIIMA BBIHOCHOTO YAAJICHHOTO UHIU-
KaTopa cueTyrka (rpynnbl CYETYMKOB), HAKOIUICHHE apXUBHOM nH(opmarmu ¢ 250 cuer-
YUKOB, MEPEHOCA HAKOIUIEHHOW MH(pOpMAIlMU HAa KOMIIBIOTEP M paclieyaTKH BEAOMOCTEN
OTUYETHBIX TOKYMEHTOB Ha MpUHTEpe, MUHYsI KoMibioTep. [Iporpamma MTNetX12M obGec-
neyrBaeT TelaedOHHYIO MOJEMHYIO CBSI3b, MOOWIBHYIO CBsI3b B cTaHjaapre GSM, cBs3b
4yepe3 UHTEPHET U QYHKUUU AUCTIETUYECPU3ALUY.

Tabmuma 1.1
Hen. Hasna4yenue, cocran Koanuecrso IIpumeyanue
MoyJist FS|TS|PS
01 | Bomocuerumk, cueTduk xuakoctu; 6e3 msmepe- | 1 [ O | O | Temmeparypa  TpyOompoBoxaa
HUS TEMIIEpaTypbl U MacCOBBIX MapaMeTPOB >KH/I- BBOJIUTCSI ONIEPATOPOM
KOCTEH
02 | BomocueTumk, CUETUYHK KUJKOCTH 111|0
03 [ MuorotapubHbIif C4ETUHK TOPSUCH BOIIBI 111]0
04 | TemmocueTumk mnsi 3akpbITod cuctembl Teruio- [ 1 | 2 | O | Yuer Temna wnm xonoaa

CHaOKEHMS WM CYETYUK XO0JIONa
05 | TermocueTtuwk 111 3aKpbITOM cucTeMbl ¢ KoH- | 2 [ 2| O
TPOJBHBIM BOJOCYETUYMKOM Ha OOpaTHOM TpyOO-

POBOJIC

06 | Termocuerunk mns cuctembl ¢ orcyrcTBueM 00- | 1 [ 1 | O | Temneparypa oTCyTCTBYyOIIIEC-
patHOTO TpyOOMpOoBOAa, TynmukoBas cuctema ['BC ro TpyOompoBoia mpeamnosiara-

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

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

09 | TermmocueTuuk A1 OTKPBITOM cucTeMbl ¢ u3mepe- | 2 [ 4 | O
HUEM pacxofa B IMOJAIOLIEM U MOJIMUTOYHOM

TPyOOIIPOBOAAX
10 | TemmocueTuuk i OTKPBHITON cuctembl ¢ m3Mme- | 3 | 4 | O | Tombko /Ui AATYMKOB pacxoaa
peHueM pacxojia B MOAAroeM, OOpaTHOM U TOJ- HUCIOJHEHUS S
MATOYHOM TPYyOOTIIPOBOAX
11.n | MHOrOKaHAIBHBIN ITUGBPOBOI TEPMOMETP 0 [1-6[ O | N —yucno kaHaIoOB
12.n | MHOTOKaHAJILHBIN H3MEPHUTEIh TABICHUS 0 [ O |1-2[ N —uncno xkaHaIOB

Anantep X12AP opueHTUPOBAH HA COBMECTHOE MCIIOJIb30BAHUE CO CUETUUKOM X 12
1 00ecIeunBaeT PEeryJIMPOBAHNUE TI0 HECKOJIBKUM KaHajlaM TETUIOBOW DHEPTHUH, JTaBIICHUSI,
Pa3HOCTHU JaBJIEHUM, TEMIEPATYpPhI, pacxoda U 00beMa BOJbI (ropsueit U XOJIOJHON) UiTu
Ipyrux xkuakocted. U3mepurenbaas nHGopManus A1 peryJIupoOBaHUs, B TOM YUCIIE TIPH
HEOOXOJUMOCTH — 3HAYEHUE TEMIIepaTypbl HAPYKHOTO BO3ayxa, (opMupyeTcs: cueTdu-
KoM X12.

Brruuciaurens opueHTUPOBAH Ha MOAKIIOYEHUE K JaTyukam pacxona FS: mectu-
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CEHCOPHBIM, UCIIOMHEHUE T — 0 IBYX JATYUKOB WIIM JIBYXCEHCOPHBIM, UCIIOJIHEHUE S —
JI0 1IECTU JaTYUKOB.

Moaymu ucn. 01 — cyeTYUKHU XOJIOJHON WU TOpSiYeil BOJAbI, CUETUUKHU KUJIKOCTH,
CUYETUMKH JIJIsl TEXHOJOTHYECKUX 3a1ad. Moaynu uci. 02 — c4eTYuKu BOJbI (XOJIOAHON U
ropsiueil), CYHETYMKH KUJIKOCTH, CUETUUKHU JJISI TEXHOJIOTHUUeCcKuX 3a1a4. Moaynu uc. 03
— MHOrotapudHbie cueTuynuku ropsuet Bojbl. Moaynu ucn. 01-03 moryT Takxke u3smMepsTh
pacxolpl B 0OpaTHOM HaIlpaBJIE€HUH, ONpEAENsieTCsl pu 3aka3e. ApxuB mMoayis uci. 03
UMEET YeThIpEe 30HBI TEMIEpaTypHOU TapudUKalUU, YTO MO3BOJISIET MCIOIB30BATh JaH-
HBI MOJYJIb B KQUECTBE CUETUMKA ropsiueid BoJbl. TemiocueTyuku npeacTaBIeHbl MOAY-
asimu uct. 04...10. Moaynu ucn. 04 MoryT ObITh TaK)Ke MCITOJIB30BaHbI JJIsI yueTa X0J10/1a,
KBAPTUPHOTO y4€Ta B MHOTOATAXKHBIX 3[IaHUAX C BEPTUKAIBHON C BEPTUKAJIBLHOW pa3BO/I-
KO KOMMYHHUKaIUK, a Moayiau uct. 07...09 — B kauecTBe CYETYMKOB ropsuei BOJbI B CHC-
TeMme ¢ upkKysiuueit. Moaynu ucn. 10 nmpegHa3HayeHbl 711 y4eTa TEIJI0BON SHEPruu Ha
CTOPOHE UCTOYHHUKA (KoTenbHas, TOLL).

C y4eToM BBIIIECU3T0KEHHBIX OCOOCHHOCTEN CUETUMK MOXKET COJIep’KaTh (BBIMNOJ-
HATH QYHKIIMHM) 10 BOCBMU MOAYJIeH U3 Tabnuilpl 1.1 oJHOBpEMEHHO, a KOJTUYECTBO MOJTY-
Jiel OTPaHUYMBAETCS KOJIMYECTBOM IMOJKIIOYAEMbIX K BBIUMUCIUTENIO AaT4nKOB. OOIiee
KOJIMYECTBO JIATYMKOB TEMIEPATYphl U JIaBlieHUs] — He Oosiee mecTu. JlaTuuku AaBieHus B
MOJIyJI€ UCTIOJHEHUSI 12 MOryT UCIOIB30BaThCA Il KOHTPOJSL U PErUCTpald adCOII0T-
HOTO M M30BITOYHOTO JABJIEHUS BO3/yXa (Ta3a), BOAbI WIM JPYTUX KUIKOCTEH, NJIsl pery-
JIMPOBAHUS AABJICHYSI MJIM PA3HOCTH JABJICHUH B CUCTEMaX TETUTIOCHAOXKEHUS M IPYTUX 3a71ad.

B cocrtaB temnoBogocueTyrka X12, B 3aBUCUMOCTH OT 3aKa3a, BXOJAT (CMOTPH pH-
cyHOK 1.2): Beramciurens — ganee mo tekery CALC, ynpTpa3ByKoBbIe JaTYMKHA PacXojia
XKUJKOCTU (B TOM YHUCJIE€ TEIUIOHOCUTENS U BOJIbl) — Jajnee o Tekery FS, natunku temme-
paTypsl — lajiee o TeKCTy 1S, TaTuYuKH JaBICHUS — Jaiee 1Mo TekeTty PS, a Takke kak J0-
nojHutenbHble onmuu: aaantep X12AC, X12AP — ganee 1o TeKCTy agantep, NEPEXOTHUK
RS232 (USB) — manee 1o TekcTy mepexoIHUK, KaOeIbHBIA pa3BEeTBUTENb TPHOOPHOTO HH-
Tepdeiica — ganee Mo TEKCTY pa3BETBHUTENb, HHTEphEHCHBIN Kabenb, kommyTaTop FSL
yIIBTPa3BYKOBBIX CEHCOPOB — Jajiee 1Mo TeKcTy KommyTaTtop FSL.

TennoBogocueTunku X12 B3phIBO3AIIUIIIEHHOTO UCIIOJHEHUS (OMIMA) UMEIOT CJle-

JTYIOLIME 0COOEHHOCTH.

Brrunciurens CALC Bremonnen B coorserctBun ¢ ['OCT P 51330.0-91, TOCT P 51330.10-91
st PO u CHI' (mmm I'OCT 22782.0, I'OCT 22782.5 nns YKpanHbl) MMEET MapKHUPOBKY B3PbIBO3AILUTHI
«ExialCT6 X» («0ExiallCT6 X») 1 MOKEeT MPUMEHSTHCS BO B3PHIBOOINIACHBIX 30HAX COTJIACHO TiiaBe 7.3
I[1YD (P® u CHI') unm rimase 4 JIHAOIT 0.00-1.32-01 «IIpaBuna ycTpoicTBa 3IEKTPOYCTAHOBOK. DIICKT-
poo0OopyI0oBaHNE CHELMATIBHBIX YCTAHOBOK» (YKpamHa) M APYIMM JIOKYMEHTaM, PErIaMEeHTHPYIOLIUM
IPUMEHEHHE 3JIEKTPOOOOPYAOBaHMS BO B3PBIBOONACHBIX 30HAX. BBIUMCINTENb YKOMIJICKTOBAH JaT4H-
KaMu Temrieparypsl 1S u naBnenus PS, ynonerBopsitounmu nyHkra 7.3.72 IIVD (P® u CHI') unu
nyHkTa 4.6.24 JIHAOII 0.00-1.32-01 «IIpaBuia ycTpoiicTBa 3JeKTPOYCTaHOBOK. DJIEKTPOOOOpyI0BaHNE
CIEIMAJIbHBIX YCTaHOBOK» (YKpanHa).

Jatunku pacxona ®Kugakoctu FS (B ToMm 4yucie TEMIOHOCHTENS WK BOJBI) YIBTPa3BYKOBBIC, IO/
KJIIOYaeMble K BBIYHCIMTEIAM cueTuukoB X12, BeImoiHeHBI B coorBercTBHH ¢ I'OCT P 51330.0-91,
I'OCT P 51330.10-91 g PO u CHI' (mmm '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» (YKpauHa) M JIPYrUM IOKyMEH-
TaM, PErIaMEHTUPYIOLIUM IIPUMEHEHUE NIEKTPOOOOPYAOBAHNUS BO B3PhIBOOIIACHBIX 30HAX.

[TogkaroueHue ynbTpa3BYKOBBIX CEHCOPOB (COCTaBHOM 4YacTH JJaTYMKOB PAacXoAa Ha JHUAMETPhI
6osee 125 mm) mpousBoautes mocpeactBom 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 3JIeKTpOycTa-
HOBOK. DIIEKTPOOOOPYIOBAHHE CIIEIIUAIBHBIX YCTAHOBOK» (YKpanHa).
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Anantepsl X12AC, nmoakaodaeMble K BEIYUCIUTEISAM CUeTYMKOB X 12 uepe3 ontuueckuii nHPpa-
KpacHbIi nHTEepdeiic wm npubdopHbld nHTEpdeiic, BrimoaHeHnbl B cootBeTcTBUU ¢ ['OCT P 51330.0-91,
I'OCT P 51330.10-91 gns PO u CHI' (mmm ['OCT 22782.0, TOCT 22782.5 nnst YKpauHsl), UMEIOT Map-
kupoBKy B3pbiBo3ammThl «ExiallCT6 X» («OExiallCT6 X») u MOryT mpuMEHSTHCS BO B3PBIBOOIIACHBIX
30Hax cornacHo rnase 7.3 [IYD (P® u CHI') 4 THAOII 0.00-1.32-01 «IIpaBuna ycTpoiicTBa 3IEKTPOyC-
TAHOBOK. DJIEKTPOOOOPYIOBaHHE CIEHUAIBHBIX YCTAaHOBOK» (YKpauHa) U JPYrUM JIOKYMEHTaM, peria-
MEHTHUPYIOIIUM IPUMEHEHHE 3JIEKTPOOOOPYI0BaHUS BO B3pHIBOONACHBIX 30HAX. BO B3pbIBOOMACHOI 30HE
aganTep obecrieunBaeT cheM nHPopMaruu o nHdpakpacaomy (IRDA) u mpubopromy unTepdericam co
cyeTunkoB X12, a Takxke (PyHKIUIO TOAKIIOYSHHOTO K MPUOOpHOMY MHTEpdelcy BEHIHOCHOTO WHIWKA-
Topa cueTuukoB X12. 3a mpenenaMu 30HBI aJaliTep PeaTu3yeT Te ke (PYHKINH, a TAKKE Me4aTh BEJJOMO-
CTell ydera Ha MpUHTEpE U nepenady nHpopmanuu Ha komnsiotep o IRDA u RS232 unrepdeiicam.

[epexomunkn RS232 (USB) cBsizu ¢ koMmnbroTepoM, TeneoHHbIM MojieMoM, 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 YKpauHbl M TpeAHA3HAYEHBI 11 YCTAHOBKH BHE B3PBIBOOIIACHBIX 30H.

VY uiHeHue U pa3BeTBiieHHE UHTep(ENCHBIX Kabesel CUeTYMKOB MPOU3BOAUTCS C MOMOIIBIO Ka-
OenbHBIX pa3BeTBUTENCH. KaGenbHble pa3BeTBUTENH YIOBICTBOPSIOT MyHKTY 7.3.72 ITYD mnsg PO u CHI'
wim 4.6.24 JTHAOIT 0.00-1.32-01 «IIpaBuna ycTpoicTBa 3JIEKTPOYCTAHOBOK. DJIEKTPOOOOpYyIOBaHUE
CHELHATBHBIX YCTAHOBOK» JUIsl Y KPauHBI.

[Ipumeuanue: 3HaK «X» B MapKUPOBKE B3PHIBO3AIIUTHI BHIYUCIUTENECH U aJaNTePOB CUETUMKOB
X12 yka3bpIBaeT Ha ClelUalbHbIE YCIOBUS UX 0€30M1acCHOr0 MPUMEHEHUs, 3aKJII0YaIOUIHeCs B CIEAYIOLIEM
(cMOTpH BapuaHThI MPUMEHEHHS Ha pUcyHKe 1.2):

- K BBIYMCIHUTEISIM MOTYT HOJKJIIOYATHCS BXOISIIME B KOMIUIEKT ITOCTABKH JATYMKH TEMIIEpa-
TYpHI U JIaBJICHUS, KaOeIbHbIE Pa3BETBUTENIN U KOMMYTATOPHI yIbTPa3ByKOBBIX ceHCOpoB FSL, ymosie-
TBOpSIOUINE TPeOOBaHUAM MyHKTOB 4.6.24 ITYD DCY, 7.3.72 I1YD,

- 3aMeHa JUTHEBBIX OaTapel BbIUMCIHUTENECH U aJanTepoB IOJKHA MPOU3BOAUTHCA BHE B3PHIBO-
OTIACHBIX 30H,

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

- BO B3pBIBOOIIACHOM 30HE aJaNTEPhl MOTYT MOJKIIOYATHCS K BBIYUCIUTEISIM Yepe3 ONTHUECKUI
uH(paKpacHbIi HHTEPDENC UITH IPH OTKIIOUEHHOM IEPEXOTHUKE — Yepe3 MPUOOpPHBI nHTepdeiic,

- aJanTepbl, pacHoJO0KEHHbIE BHE B3PHIBOONACHON 30HBI, MOTYT IOJKJIIOYATHCS K BBIYMCIHTE-
JSIM BO B3pBIBOONACHOW 30HE uepe3 MpUOOpHBIM HMHTepdelc MpHU YCIOBUM OTKIIOYEHMsS ajanTepa OT
KOMITbIOTEpa (MPUHTEPA),TIOIKIIOUCHHUE aIallTePOB K MEPCOHATBHOMY KOMIBIOTEPY (MIPUHTEPY) MTOTKHO
MIPOU3BOJIUTHCS BHE B3PHIBOOMACHBIX 30H MPH OTKIIOYEHHOM NpHOOpHOM MHTepdeiice 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
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2. Texauueckue TaHHbBIE
C‘{CT‘II/IK, B 3dBUCUMOCTH OT BapHUaHTa UCIIOJTHCHHA, O6CCHC‘{I/IBaCT HN3MCPCHUC BCJIN-

YHH corjlacHo Tadymiie 2.1. Pacxo u TermioBast MOITHOCTh — UHAUIIUPYEMbIC BETHUNHBI.
Tabmuma 2.1

BapuaHT ucnoiHeHHsI MOYJIsl BBIYUCIUTEIs
HN3mepsiemble BomocueTunkn TennocyeTunkn
napamMeTpsl U CYETYHKHU
KUIKOCTH 3aKpLITa${ CUCTEMA OTKpLITaH CHUCTEMA
TEIUIOCHAOXKCHUS TETUIOCHA0KEeHUS
0110203 |04|05|06 |07 (08| 09| 10
[Tomaronuit Tpyoorposon | — | + [ + | + | + | + | + | + | + | +
Temneparypa (°C) O6parseii Tpyoonpoog, | — [ — [ - | + | + | - | + | + | + | +
Tpy6bompoox nogmutknt | — | — | — [ = [ = | = | = | = | + | +
Tpybompoogxom.Bogel | — [ — [ - | - | - | = | = | + | + | +
Pacxox (M4, /1) | Homarommii tpy6omposon | +7 [ + [ + [ + | + | + [ + [ + | + | +
OGbeM (M°) O6parnsiii Tpydomposoy, | — | — | — | — [+ 7] — [+ [+ ] = | +
Macca (1) TpyOonpoBoa MOANUTKH | — - - - - - - - +
Tennoast momHoCTs (MBT-T'KAN/1) -l -1-1++ |+ |+ + | + | +
Tennosast sueprus (I'Jx-1"kai)
Bpewmst paboThl, 4 + |+ |+ ]+ [+ ]+ ]+ ]+ ]+ [+

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

JonyctuMmoe u30bITouHOE paboyee JaBieHUEe NaTYUKOB Pmax BeiOMpaeTcs u3 psaa
1,6; 2,5;4;10; 20; 32; 50 MIIa.

Bepxuss (s (G,) v HWKHAA Qmin (Ci, G,) rpaHuiibl pabounx TUama3oHOB U3MEPCHHS
pacxojia, rpaHullbl G IEPEXOaHOr0 pacxona moayneit uci. 01...03 (BOAOCUETUUKU U CUET-
YUKU KUJIKOCTH) U Moaysieit uct. 04...10 (TertocyeTynku) npuBeaeHsl B Tadbmmiie 2.2. Kon-
CTPYKLHMS JaTYUKa Pacxojia MO3BOJSET HEOTPAHUYECHHYIO 10 BPEMEHU pabOTy Ha MAaKCH-
MaJbHO JomycTuMoM pacxoze Os (G,), (qp=2-q42, e Op — 3HaUYCHHE HOMUHAIBHOIO pac-
xona). Jlatuuku pacxona aomyckatroT 20% OpeBbIllIEHHE MAKCUMAIILHO JOIYCTUMOTO pac-
xoJ1a 0e3 MoTepy JTMHEMHOCTH XapaKTepUCTUKU IpeoOpasoBanus. [lopor yyBCTBUTEIBHO-
CTH II0 Pacxoy OrpaHU4eH IporpaMMHO Ha ypoBHe 20% 3HaueHUsI HHU)KHEW IpaHuLbl pa-
Oouero amamnaszoHa pacxoja (. MakcuMmanbHOE 3HaY€HHUE TEIIOBOM MoUIHOCTU Ps cooT-
BETCTBYET MaKCUMAaJbHBIM PACX0Jly BOABI M PA3HOCTHU TEMIEpaTyp B TpyOonpoBoaax. Mu-
HUMAaJIbHOE 3HAUYEHUE TEIIOBOM MOIIHOCTU P COOTBETCTBYET MUHUMAJIBHBIM PAcX0Jly BOJIbI
U pasHoctu Temneparyp. LludpoBoe oOo3HaUeHHE JaTyMKa pacxojia COOTBETCTBYET IUa-
MeTpy HomuHaIbHOMY DN (yciioBHOMY). /lomonHuTENnbHAs MapKUpOBKa JaT4MKa pacxoja
CHUMBOJIOM S 0003Ha4YaeT JABYXCEHCOPHOE HMCIIONHEHHUE, | - mecTuceHcopHoe. Bee matunku
HOMUHAJIBHOTO uaMeTpa oT 15 1o 40 MM SBISIIOTCS IBYXCEHCOPHBIMU, JOTOJHUTEIbHAS
MapkupoBka otcytcTByer. [lpumep: FS80T — wecmucencopnuiti oamuuk pacxoda ¢ Ho-
MUHATILHBIM OUAMEMPOM (VCI08HBIM NPOX00oM) 80 mm.

Tabmuma 2.2
THII Pacxon, TemioBasi MOIIHOCTb, Kunacc 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 JTIOKYMEHTA.

2. I[I/IaHaBOH TEMJIOBOH MOIIIHOCTHU TCIIJIOCYECTUYUKOB C MMOAKIHOYa€MbIMHU CUHECTUYUNKAMHU BOJAbBI COOT-
BCTCTBYCT AMaAIlla30HY TCIJIOCYCTYMKOB KJjIacCa 2.

JlaTumku pacxona u3 auanaszona FS-15...125 npeacrasnstor co0oil emMHYI0 KOHCT-
PYKIHMIO JJIsI MOHTaXa B pa3pblB TPyOOIPOBOAA CO BCTPOCHHBIMU YJIBTpaBByKOBBIMI/I CeH-
COpaMH W CHUTHAJbHBIM KabeneM ¢ pazbemMoM. KoHCTpyKmus naTdu-
KOB pacxojga Oosbimx pazmepoB (FS-150 u Gonee) mpeacrabiieHa
pa3eIbHBIMU KOMIIOHEHTAMHU: KOpIryc FS, mecTh KopmycupoBaHHBIX
yJIbTPa3BYKOBBIX ceHCOpoB (FSL) ¢ curHaJIbHBIMU KaOeIsIMH U KOM-
myTtatop FSL, ycranaBnmmBaembie BO BpeMsi MOHTa)Ka JaTYHKA.

VYcraHoBKa JaTYMKOB pacxoja Ha MOHTAKHBIA TPyOOIPOBO:
FS-15...25 — cronamu U MypTramMu U3 KOMIUIEKTA MMOCTaBKU MOCPEI-
CTBOM pe3b00BbIX coeauHennii, FS-20...200 — paBHONPOXOIHBIMU
YHU(UIIUPOBAHHBIMU (DJTAHIIAMH WITH OMIIMOHAIIEHO — MIPSIMBIMH y4a-
ctkamu aiauHbl 5 DN, 10 DN g1 MOHTa)ka cBapKoul MM TOCPEICT-
BOM Pa3bE€MHBIX COEIMHEHUN Ha TPYOONPOBOJbI TOrO k€ HOMHHAJIBbHOrO nuamerpa DN,
YTO U JIaTYUK PacxXoja, WA OMUIHUOHAILHO — KOHYCHBIMU (NI€peXO0HbIMU) (aHIaMU Ha
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Ooonpme auameTpsl TpyOomnpoBogoB yctaHoBKU: DN-DN.;, DN-DN.,, DN-DN.s, rne
MOJICTPOYHBIE UHJIEKCHl 0003HAYAIOT CJEAYIOLIME MO BO3PACTAHUIO 3HAYEHUS] HOMUHAb-
HOTO nuamMeTrpa TpyOomnpoBoaa (pasaensl «KomriekT moctaBku», «Ilopsanok ycTraHOBKM»
u Ilpunoxenus). KonycHsie ¢aHipl o0ecrneunBaOT KOMIAKTHYIO CTHIKOBKY JaT4HMKa C
TpyOomnpoBoaamu O0nbIMX auameTpoB. Mcnonb3oBanue konycHoi BctaBku DN-DN Ha
BXO/ie naTtunka u KoHycHbIX (uianiieB DN-DN. pe3ko ymporiaet TpeGoBaHUsS K MECTY YC-
TAHOBKHU JaTuWKa pacxojia U peKOMEHAYETCSl K MCIOJB30BAaHUIO B y3J1aX y4YeTa CO CIIOXK-
HOM ruapaBiukoi. CyeTUrKU KUJIKOCTH Kiacca 0,5 KOMIUIEKTYIOTCS (DJIaHLIEBBIMH Tpsi-
MbiMu yaacTkamu JuHEBl 10 DN 1 5 DN niist MoHTaka Ha BXOJIE€ U BBIXOJIE JTaTYUKA pac-
X0Jla B MECTE€ YCTAaHOBKHU, 3T MPSAMbIE YUACTKH UMEIOT HEOOXOAUMYIO MAPKUPOBKY U SIB-
JISIFOTCSL COCTAaBHOM YacCThIO JATYUKOB.

[IlecTuceHcOpHBbIE NATYMKHU Pacxoja rapaHTUPOBAHHO COXPAHSIIOT paboTOCIOCO0-
HOCTb MPU HEUCIIPABHOCTU WJIU 3aCOPEHHH OT OJHOTO JI0 JABYX YJBTPa3BYKOBBIX CEHCO-
POB, @ MakKCUMAaJIbHO — JI0 YeTbIpeX CEHCOpOB. CUeTYMK MPOU3BOJIUT AUATHOCTUKY CO-
CTOSIHMSI TATYMKOB C BBIJAUEH COOTBETCTBYIOIIMX COOOIICHUM Ha MHIUKATOpP U B apXUB.
Ha Bpemsi yacTuuHOM moTepu pabOTOCHOCOOHOCTH HIECTUCEHCOPHBIM AATYUK pPacxona
o0ecreynBaeT XapakKTEPUCTUKH IBYXCEHCOPHBIX JaTYMKOB KJIacCOB 2 BMECTO Kiacca 1 u 2
unu B BMecTo kimacca C (tabauna 2.3). Bo BpeMs yacTU4HOM noTepu paboTOCIIOCOOHOCTH
HaKallJIMBa€Mble B CUETUYMKE JaHHBbIC: 00BEM, Macca, TeIUIOBask SHEPTUs — MOMEUIAIOTCs
TaK)K€ B OTAEJIbHBIE PETUCTPBI, COAEPKUMOE KOTOPBIX BBIBOAUTCS HA MHAMKATOP MOMe-
YEeHHOE CHMBOJIOM «a), CTPOKH YaCOBBIX U CYyTOYHBIX B APXMBHBIX JIaHHBIX UMEIOT aHAJIO-
TMYHYI0 MAPKUPOBKY.

PaGounii TemnepaTypHbIil [uanazoH U3MEPEHUS PacxoJa He3aMep3aroluX KUIKO-
creri ot MuHyc 30 10 + 170 °C, onmonansHO ot MuHyc 40°C, a 1151 TEMJIOHOCUTENS U BO-
ae1 ot 0 mo + 170 °C.

[ToaxaroyaeMble K BBIUUCIUTENO CUETUUKHU BOJIBI IPYTUX MPOU3BOAMUTENCH JTOTIK-
HBI OBITH BHECEHBI B ['ocpeecTp M3MepHUTENbHBIX CpencTB, uMeTh kiacc B umu C no 1SO
4064. HeoO0x0oaMMOCTb TOCTABKU, TUIl U HOMEHKJIATypa MOAKII0YaEMbIX CYETYMKOB OIpe-
JeNnAroTCs pu 3akasze. [lapameTpbl BBIXOHOTO UMIYJIBCHOTO CHUTHAJIAa CYETYUKOB: THI —
«CYXOi» KOHTaKT WJIK OTKPBITHIA CTOK (KOJUIEKTOpP), YacToTa 10 5 I'll, JIUTENbHOCTh HE
menee 40 MC, HeHa exuHUIBI UMIyTbca B mpeaenax 0,001...10 m°. JIpyrue xapakrepn-
CTUKH: YCTOMYUBOCTH K BO3JEHCTBUIO MEXAaHWYECKUX U KIMMATHYECKUX (HaKTOpOB, Tpe-
OOBaHHUA S3KCIUTyaTallMH, O€30MacHOCTH M MOHTa)ka, MapKUPOBKa U YMAaKOBKA, CPOKH
CIyx0bl ¥ HapaOOTKM Ha OTKa3, MpaBHJIa MPUEMKH U METOJbl HCHBITAHUH, YCIOBUS
TPAHCIIOPTHPOBAHUS U XpPaHEHUs, TapAHTUMHbBIE 0053aTeIbCTBA — ONPEACIAIOTCS HOpMa-
TUBHO-IKCILTyaTallAOHHOM IOKYMEHTAllUe! Ha MOJKI0YaeMble CUETUUKHU.

OTHOCHUTENbHASI TOTPEIIHOCTh MPeoOpa30BaHMs BHIXOJHOTO UMITYJILCHOTO CUTHAJIA
MOJKIIOYAEMbIX CYETUMKOB BOJBI U ONpPEEICHUSI HAKOIIJIEHHBIX BEJIMYUH COCTABIISIET HE
oonee = 0,01%. Kilacc ToyHOCTH M HOPMBI NOTPEUIHOCTH M3MEpEHHs cueTyuka X12 B
KOMILJIEKTE C MPUCOEAMHEHHBIMU CUETYMKAMHU BOJbI, HE MpeBbILIAOMUMH kiacca 0,5
(HOpMBI JOMYCTUMOM OTHOCUTEIBHOM morpemHoctd He MeHee * 0,5%), COOTBETCTBYIOT
KJIACCY TOYHOCTU M HOPMaM MOTPELIHOCTH KaXKJI0r0 U3 MPUCOETUHEHHBIX CYETUUKOB, CO-
oTBeTCTBEHHO. [lonpoOHee ykazaHo B Tadiuie 2.3.

Bpewms otkiuka Tos natumkoB pacxoja He npeBbimaeT 5 mc. Lukn onpoca natuu-
KOB pacxoja: B pabodyeM pexume cueTdyrka — 15 ¢, B pekuMe MpOJUBHBIX UCTIBITAHUI —
0,125 c. [{uki onpoca BKJIIOYAET 2 U3MEPEHUS pacxoa JiJisl KaKI0M mapbl CEHCOPOB.

Onpoc MOAKIIOYEHHBIX CUETYMKOB BOJBI ACMHXPOHHBIN, OMpeNesseTcs] 4acTOTON
BBIXO/THBIX 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 qataukoB ucnoignenus Su 10 kIla g1 1aTYUKOB Hc-
nonHeHnust T. TunoBast 3aBucuMocTh notepu namieHus AP (klla) omuceiBaercst Bbipa-
KEHUEM

AP =33. q/qs JUTSI TaTYUKOB PACcX0/1a 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 -(0/0s)® I AATIMKOB pacxoa Uil T ¢ KOHYCHBIME (hIaHIaAM.

[Ipenenbl OTHOCUTEIBHOM MOTPEIIHOCTH BOCIPOU3BEECHUS PACX00B BCTPOCHHBIM
umutatopom pacxoza + 0,03 %.

Jatuuk pasienust PS sBnsiercs TemiepaTypHO-KOMIIEHCUPOBAHHBIM TIEPBUYHBIM
npeoOpaszoBareneM adcomoTHOTO (0003HaueHne PSA) i u30bITOYHOTrO AaBieHus (060-
3Hauenne PSG) ¢ mecTunpoBogHOM cXeMON MOAKIIOYEHUS.

Pa6ounii quanazon m3mepenus nasieHus — (0,06...1,5)-Pyax, rae Pmax — 0,11; 0,35;
0,7; 1,4; 2; 4; 8; 16; 32 MIla — HoMuHaNBHOE 3HAUYCHHUE AWara3oHa. J[nana3zoH pabouux
TeMIiepatyp JaTdyukoB oT MuHyc 30 no +60°C, onunonansHo ot munyc 40°C. Jlns natuu-
KOB J1aBiieHUs ¢ P 0,7 Mlla u Menee HUKHUM mipezen padodero Auana3oHa U3MepeHus
yctaHoBJieH paBHbIM 0,065 MIla. [Ipenensl gnomyckaeMoi OTHOCUTEIIBHOM MOTPEUIHOCTH
U3MEpEeHHUs 715l AaTYUKOB ucnoyiHenuit Su U mpuBenens! B Tadnuie 2.3. Bepxuuii npeaen
JIOTYCTUMOTO JIaBlIeHUsI Ha BXoje Aatuuka — 1,5-Pmax. Ludposoe o6o3HaueHne narymka
COOTBETCTBYET 3HAYEHUIO BepXHEro npejena nuanazona, Mlla. Ilpumep: PSA-0,7U.

Bpewms otknuka Tos 1aTunkoB gaBiieHus: He mpeBbimaeT 2 Mc. [lukin onpoca gatyu-
KOB JIaBJIEHUS: B paboyeM pexxume cuetTunka — 60 c, B peskume nosepku — 1 c.

JlaTuvky TemIepaTypbl UMEKOT cTaTH4ecKyro Xxapaktepuctuky PT1000 ¢ HOMU-
HaJabHBIM 3HaueHueM Wigo, paBHbIM 1,3850 unu 1,3910. /IlnanazoHn usMepeHus Temiiepa-
Typsl 0 oT munyc 30 no + 170 °C, onuunonansHo ot Mmunyc 40°C. McnonHeHus: 1aTYMKOB
temnepatypol: S, P u A (Al, A2) — ¢ 4eTBIpEeXINPOBOJHON CXEeMOU mojakItoueHus, E — ¢
JIBYXIPOBOIHON CXEMOU MOAKIIOUEHUs. MUHNUMAaNbHAS TIIyOWHA MOTPYXKEHUS TaTYNKOB
temriepatypbl TS paBHa 20 mMm. Bpewms otkiinka Tos JaTYMKOB TEMIIEpaTypbl B BOJIE HE
npesbiaet 5 ¢. [lokazarens TemnoBoil nHepuuu naryukoB temmnepatypsl o [OCT 6651
(moctostHHast BpeMeHu o ypoBHio 0,37) nuama3zoHoB aaBieHus Pmax 1,6; 2,5; 4 MlIla ne
JIOJDKEH MPEBBIIIATh 5 ¢, a B KOMIUIEKTE ¢ 3alUTHON THib30# — 10 ¢; s 60mbimmnx Pmax
HE JO0JKEeH mpeBblarh 10 ¢, a B KOMIUIEKTE ¢ 3aluTHOM Tuib3oit — 20 c¢. [{ukn ompoca
JTATYNKOB TEMIEPATYphl M JABICHUS: B pabodeM pexxume cueTanka — 60 ¢, B pexume 1o-
Bepku — 1 c. [Ipenensl nonyckaeMoi MOrpeiHOCTH TPU U3BMEPEHUH TeMIIEPaTyphl MpUBe-
NeHbl B Ta0auie 2.3.

Pabounii AuanazoH M3MEHEHUs Pa3HOCTU Temreparyp AO TErIoOHOCHUTENs MpU W3-
Mepenuu TernoTsl oT 3 1o 150 °C, a ang gaTuukoB TeMmepaTypbl UCTIOMHEHUH S Al —
ot 1 °C. Paborocnoco6HOCTh oOecrieunBaeTcs npu paznoctu Temmeparyp ot 0 go 170 °C.
PabGoune nmama3zoHbl Temmepatypsl U W30BITOYHOTO JABJICHUS TEIJIOHOCUTENS (MOIYIH
ucin. 04-10) B Beruuciurene (CALC) cocraBisior, cooTBeTcTBeHHO, 0T 0 10 + 170 °C 1 0T
0 mo 2,5 MlIla.

MakcumanbHas JyiHa Ka0enel OT BRIUUCIUTENS A0 1aTYMKOB He npeBbimaet 10 m,
a ISl TaTYMKOB Temnepatypsl ucnonennii S, Al u A2 — o 100 m.

KoHcTpykiusa AaT4MKOB pacxoja U TeMIEpaTyphl ¢ dJEMEHTaMU MOHTaXka obecrie-
YuBaeT MaKCUMaJbHOE N30bITOuHOE pabodee maienne 1,6 MIla (PN-16) u 2,5 MIla (PN-
25). Bo3moykHa mocTtaBKa 1aTYMKOB Ha pabouee nasnenue 4, 10, 20, 30 u 50 MI]a.

[Ipenensl qoMycKaeMbIX OTHOCUTEIBHBIX MOTPEIIHOCTEN MPU U3MEPEHUH PA3HOCTH
TeMIIepaTyp TEIUIOHOCUTEIS, pacX0/10B, 00BbEMa U MAacChl TETJIOHOCUTENS (BO/bI), BHIYKC-
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JIECHUU TEIUIOBOM MOIIHOCTH W SHEPTHM, U3MEPEHUH TEIJIOBOW MOIIHOCTH W TEIUIOBOMU
SHEpruu npuseaeHsl B Tabmuue 2.3. [Ipu oTcyTcTBUM pacxonaa >KUJIKOCTH (BOJbI, TEILIO-
HOCHUTEJIS) HE MPOUCXOIUT CaMOTIPOU3BOJIBHOTO M3MEHEHHS 3HAYEHUW HAKOIUICHHBIX Be-
an4uH. [IpoOHbIE 0JIM HAKOMJIEHHOW TEIJIOBOM 3HEPruu, Macchl, 00bemMa BBIBOJASITCS Ha
WHIUKATOP B HEraTUBHOM Tpaduaeckom dopmare.

MakcumanbHble 3HAUYCHHUS U3MEPEHHBIX 1 HAKOIUICHHBIX CYETUNKOM BETHMHH, HE
MeHee: 06beMa KHUIKOCTH — 99 999 999 m>, maccr! xuarocTi — 99 999 999 T, KoTHuecTBA
Ter1oTel — 99 999 999 I'JIx (I'kain).

W3mepennsie mapameTpsl (Tabnwuia 2.1) oTobpaxkaroTcs Ha uHANKaTope. Jlomonau-
TEJIbHO MHAMIMPYIOTCS HOMEpa BBIYMCIUTENS, JATUUKOB U PE3yJIbTaThl aBTOMATHYECKOM
JTMAarHOCTHKY HEWCHpaBHOCTEW. Mcnonb3yercs ciiemyromiee KOIMIECTBO Pa3psiioB MHIM-
Katopa aJisi 0OTOOpa)XeHUs: TeMIIepaTypbl — 5, NaBiieHus — 6, pacxoja — 5, o0bema U Macchl
— 12, TenyioBoit MOIIHOCTH — 7, TETIOBOM 3HEpruu — 9, BpemeHu padbotsl — 9. Llena enu-
HUILIBI MJIQJIIETO pa3psija MHAUKATOopa paBHA ais: temneparypsl — O, 01 °C, naBneHus —
0,00001...0,0001 MIlIa, O6’beMHOF0 (MaccoBoro) pacxoga — 0,001...0,1 m>/a (T/q) oObeMa
(Maccm) O 0001...0,1 m* (1), TemnoBoii MomuocTH — O, OOOOI .0,01 MBT (I'kan/4), Ten-
noBoii sueprun — 0,1 I'JIx (I'kan), Bpemenn paboTsl — 1 c.

N3mepsiemoe cymmapHoe BpeMsi paboThl cueTunka He MeHee 12 ner. CyeTuuk ocy-
MIECTBISIET MHINKAIIAIO TEKYIIETO BPEMEHH U TaTHI.

Tabmuma 2.3
IIpenesnl a0COIOTHON NOTPEIIHOCTH H3MepPeHUs IIpumeyanue
TeMIeparypa +0,1°C JATYUKU TEMOEPATyphl UCH. S
+0,03°C mput>0
£01°C pu t <0 JaTYHKH TeMIEpaTypbl uci. P
+(0,15+0,002- | t| ) °C, rne t — | narunxu Temneparypsi uct. Al, A2, E
3HAYCHUE TEMIIEPATYPhI
ITJS;I;%%T;YP ie(glr?g 007+ AB+0.03)°C, JaTYUKH TeMIieparypsl uct. Swmm Al
+ (0,005- A6+0,09) °C,
AOin= 3°C JATYUKH TeMIepaTypsl uctl. E nmm A2
IIpene/bl OTHOCHTEILHOM MOTPEIIHOCTH U3MEPeHUs
pPa3HOCTH + (0,067+3/A0) %, AOmin=1°C | natuuku Temneparypbl uci. Swuau Al
TeMIeparyp + (0,5+9/A0) %, AOmin=3°C | naruuku Temmepatypsl uci. E nim A2
TABJICHUE + (0,15+0,02:-Pmax/P) % MATYNKU JABJIEHUS UCIIOJNHEHUS S
+ (0,5-Pmax/P) % ATYUKA JaBjieHus ucrnonaenus U
00BeEM xnace 0,54 + 0,5 % ATYUKH pflCXOI[a kiacca 0,5; i ipyrux
M Macca YKHIKOCTEH, KPOME BOJIBI — TOJIBKO 0 00BEMY
AKUAKOCTH | yepace 10 | + (1+0,01°0,/q) % JaTYrKHU pacxoja kinacca 1 mo EN 1434
(TerioHocH-
ek, BOA) | ace 2 L= (2+0,02:q,/q) % JaTuuKH pacxofa knacca 2 mo EN 1434
+2% JATYMKU pacxoja kiaacca 2 mo TY
kinacc 3: [£3% JTAaTYMKHU pacxoja kiacca 3 mo TY
xnace B: | 12 (3) % HpH G < 0 < G JIaT4uKu pacxonaa kiacca C, moakiroyaec-
o MBIe cueTyrnku Boabl KitaccoB B m C 1o
xinace C: | T3 Yo IIpH Omin < ¢ < G 1SO 4064
BpeMsI + 0,0035 %
BBIYHCIICHHE + (0,5+A0,in/AB) % OHOIIOTOYHBIE TEINIOCUETUNKHI
TEIIa + (0,2+1/A0) % JBYX U TPEXIMOTOYHBIC TEIUIOCUCTUUKU
BBIYHCIICHHE
Teria u
U3MEpEHUE + (1+4-AOnin/AB) % TermrocueTdynky mo EN1434
mapsl
TEMIIEpaTyp
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TEII0Bas JaTYMKA pacxoja kiacca 1; [ ogHOmoTou-
SHEPIHs knace 1: [ +(2+0,01-g,/q+12/A0) % JTaTYHKU TEMIIEpaTyphl | HbIE HCIOJI-
uct. E wim A2 HEHUS  Tel-
+ (3+0,02:qy/q+12/A0) % JTATYMKU pacxoja Kiacca 2; | JTJOCYETYHNKOB:
KJjacc 2: TATYUKH TEeMIIepaTyphl | MOTYJIH
+ (3+12/A6) % ucn. E nim A2 04...06;
JATYMKHU pacxoja kiacca 3; | KJIacChl TO4-
t (4+4/A0) %, pu ABmin=1°C IATYNKUA Temreparypsl | HOCTH!
tace 3- uer. Suam Al 1, 2 — no
' JaTYMKHU pacxoja Kiacca 3; EN 1434,
+ (4+12/A0) %, iprt AByin=3°C | maTuuku Temneparypel | 2> 3> B, C —
ucn. E niam A2 no TY
wnace B: | £ (4+4/A6) % npu ¢y < q < 0 CUETYMKU BOJBI Kiacca B
+ (6+4/A0) % npu Qmin << | wim C; maTuuku Temrepa-
kiace C: ABpin=1°C Typsl ucir. Swuan Al
knace B: | £ (4+12/A0) % npu < (< (s | cyeTUMKHU BOJBI Kiiacca B
+ (6+12/A0) % tiput Qmin < < Q; | wu C; maT4uKu Temrepa-
Kace C: AOpin=3°C TypsI uct. E nmn A2
JaTYMKU pacxoja kiacca 1; | IByX u Tpex-
knace 1: | +(2+0,02-0,/q+4/A0) % JaTYHKH TEMIIEPATYPhI MMOTOYHBIE
ucr. Suan Al HCTIOJIHCHUS
TCIUIOCUCTYH-
+ (4+0,04-g,/q+4/A6) % JaTYMKH pacxoja Kiacca 2; | KOB: MOIyJTu
Kjacc 2: TATYMKU TEMITEPaTyphI 07...10;
+ (4+4/A8) % ucn. Summ Al KJIacChl TOY-
HocTu 1o TY

CueTunk obecrnieurnBaeT TpeOyemble MapaMeTphl U XapaKTepUCTUKU yepe3 20 MHUH.

MIOCJIE €r0 YCTAHOBKHU U 3aIOJIHEHUS JATYMKA PACX0/1a KUJIKOCThIO (TETIOHOCUTENIEM, BO-
noii). C4eTuynK CoOXpaHsAeT HAKOTUIEHHYI0 HH(POPMAIMIO B YJHEPIrOHE3aBUCUMON MaMsATH B
TeYeHue He MeHee 12 JieT BHE 3aBUCUMOCTHY OT HalM4us NUTaHus. B cueTunke peanu3oBaH
PEXXUM IKOHOMUHU SHEPTUH OaTaper mpu MHAUKAIMHU. HANKATOp BKIIOYAETCS MOCIE Ha-
KaTusl Ha JIIOOYI0 M3 KHOMOK M BbIKIItOYaeTcs 4yepe3 30 ¢ mocie MOCieIHEero HaKaTHsl.
Kaxnasie 70 yacoB pabOThl ¢ MHAUKATOPOM (CBEUYEHHUSI MHIUKATOPA) YMEHBIIAIOT CPOK
cIy>kObI OaTapeu MpuMepHo Ha 1 roj.

CyeTuuk SBIsIETCS IEKTPOOE30MaCHBIM YCTPOHCTBOM. OCc000 B3pBIBO3AIIUIIIEHHOE
ucrnojiHeHue cueTurnka umeeT MapkupoBky OEXiallCT6 mo I'OCT 22782.0 (ExialICT6 mo
I'OCT P 51330.10).

Cpennsis HapaOOTKa Ha OTKa3 U MOJHBIA CPOK CITyX)Obl He MeHee 12 JeT.

CyeTurK COXpaHseT CBOU XapaKTEPUCTUKH B Ipe/iejaxX HOPM MPU TEMIEpaType OK-
pyxatoiero Bo3ayxa oT Mmunyc 30 go +60 °C, onuuonansHo oT MmuHyc 40°C, atmocdep-
HOM JaBneHuu ot 66 1o 106,7 klla, Bnaxuoctu 10 95 % u HanpspkeHUH OaTaper MUTaHUS
ot 2,9 no 3,7 B. [lo ycrnoBusiM npuUMeHEHHUs COOTBETCTBYET KijaccaM B (BHyTpeHHUe-
BHelHUE ycTaHOBKHU) U C (mpombinuienHoe npuMenenue) EN 1434, Crenens nbuieBnaro-
3alIUThI CYETYMKA (TOJIBKO MPHU MOJAKIOUEHHBIX pa3dbeMax) — |P65. UmeeTcs ucnonnenue
JATYMKOB CO CTeNeHbto 3amuThl |P68 (3atormenue Bonoit: Temmneparypa — a0 80 °C, rimy-
OuHa morpy»xenus — 10 1 m, BpeMs — 710 3 ).

Macca Boruncnutens He npesbimaet 0,5 kr. ['abapuTHble pa3Mepbl HE MPEBBIIIAIOT
125x107x35 mm.
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3. KoMmiekT noctaBku

Puc 1.1 copepxxutr HeoOXoAMMYI0 HHGOPMAIIUIO O CXEME BKIIIOUEHHUsI, KOHPUTypa-
MU 1 OCOOCHHOCTSX CUETYMKA B 3aBUCMMOCTH OT BapuaHTa MCIOJIHEHHS MOayieil. Me-
CTO YCTaHOBKHM JAaTYMKOB TEMIEPATYpPHI (0 WIM MOCIEe JAaTYMKA PACX0Jla OTHOCUTEIHHO
MIOTOKA) MOXET OBITh MPEAMETOM YTOUYHEHUS Y OCTABIIMKA U3MEPSIEMBIX CYETUUKOM pe-
CYpCOB.

[IpenensHble MaccorabapuTHbIE XapaKTEPUCTUKU JATYMKOB MPHUBEACHBI B TaOJIUIIE
3.1. Ilpu BbIOOpE THMA aTYMKA PacXoja MPEeANnOYTUTENIbHO PYKOBOICTBOBATHCS BEIMYU-
HAMU HOPMHPOBAHHOI MPOIYCKHON CIOCOOHOCTBIO JaT4YHMKa MO pacxony (Os), Makcu-
MaJbHBIM BO3MOXXHBIM PacxoJ0M Ha OOBEKTE ydeTa U TOJbKO 3aT€éM — HOMHHAJIbHBIM
JUaMETPOM TpyOOIpoBOJa YCTAaHOBKU. Pa3Mephl MOHTa)KHBIX 4YacTel NAaTUMKOB MpPUBE-
nenbl B [Ipunoxxenuu. [Ipu BeIOOpe THIIa COENMHUTENBHONW apMaTyphl JaTYMKOB pacxoia
peKoMeHayeTCsl MPUMEHITh KOHycHYI0 BcTaBky DN-DN B yHubuUIupoBanHbsiii BXOAHON
dnaHen Npu MOHTa)Xe JAaT4yrKa Ha TPyOOIIPOBO OAHOMMEHHOTO HOMHUHAJIBHOTO TUAMETpa
wi konycHble (manusl DN-DN, mpu ycTtaHOBKe AaTurMka Ha TpyOONpoBOJA OOJIBIIETO
HOMUHAJIBHOTO Auametpa. [Ipu 3ToM cHUkKaroTca TpeOOBaHUS K JJIMHAM MPSAMBIX y4acT-
KOB (cMOTpH Tabnuily 7.1) 1 Ha 00BEKTaX CO CIOKHOM THAPABIUKON MOBBIIIAETCS YCTOMN-
YUBOCTh K U3BMEHEHUSIM.

CueTunku XKUAKOCTH Kiacca 0,5 KOMIUIEKTYIOTCA (IaHIIEBBIMUA MPSIMBIMU y4acT-
kamu JuHbl 10 DN 1 5 DN n1s MoHTaka HermocpeICTBEHHO Ha BXOJI€ M BBIXOJIE IaTUHKa
pacxoia B MECT€ YCTaHOBKH, 3TH MPSMbIE yUYaCTKU UMEIOT HEOOXOIUMYIO MapKUPOBKY U
SBJIAIOTCS COCTaBHOM 4YacThiO NaT4yMKOB. KOMIUIEKT Takke CONEpKUT OTBETHBIE PABHO-
IPOXOJIHBIE (PIIAHIIBI 7151 YCTAHOBKU HAa MOHTAXHBIN TPYOOIIPOBO M 3JIEMEHTHI KpEmnexKa.

KomMrmuiekT noctaBku npeactaBiieH B Ta0auue 3.2 U COAEPKUT HEOOXOIUMbIE 3Jie-
MEHTHI JJIS TOCJIEeAYIONIer0 MOHTaKa. Brruuciurens nocrasisiercs B cOOpe ¢ KpOHIITEH-
HOM JUIsl KpEeIJIEHUsI U 3a3eMiisitoluM npoBoaoM. Ha pucynke 3.1 uzoOpaxen st mpu-
Mepa KOMIUIEKT CYETUYHKa ¢ MoayseM ucnoinenus 04 u marunkom pacxoma FS20...125.

Jonyctumoe u30bITouHOE paboyee naBieHue BpiOMpaeTcs Pmax us psana 1,6; 2,5; 4;
10; 20; 32; 50 MIIa. Homunan pabodero gaBieHUs IPU 3aKa3e ONMPEAENSIET SKCIUTyaTaln-
OHHBIE MMapaMeTPhl TATYUKOB U COOTBETCTBYIOUIEH apMaTyphl: MOHTaXHBIX (praHieB, 3a-
IIMTHBIX THJIb3, OOOBIIIEK, TPOKIAA0K U Kpenexa. [Ipu oTcyTCTBUM JaHHBIX O BEIUYUHE
JOMYCTUMOT0 pabouero NaBjieHUsS B 3aKas3e, €ro 3HaA4eHUE MPUHUMAETCS PaBHBIM 2,5
MIIa.

Jatuuku pacxojna ¢ ¢haaHIEBBIM MOHTaXOM U3 psga FS-20...125 moryT KoMIuiek-
TOBaThCSI MOHTAXHBIMH IITUJIbKAMU-IOMKpAaTaMH, OOJIETYAIOIIMMHU MOHTaX-JEMOHTAXK
JTATYMKOB. DTU WINUIBKYA UMEIOT MPOJUICHHYIO pe3b0y.

Ha pucynke 3.2 n3o0paxen KOMIUIEKT aatyuka pacxoga FS-150...1000. OtBetHbie
npuBapHbie (BJIAHLBI ¢ MPOKIAJKaMH, KPETEeKHBIMUA OOJITaMU U TallKaMU MOCTABJISIIOTCS
TOJILKO ISl (hJIAHIIEBBIX MCIIOJIHEHUN KOpITyca JaTyMKa pacxoja. YIIbTPa3ByKOBBIE CEH-
copsl FSL (6 mT.) mocTaBisaroTcsa B cOOpe ¢ YINIOTHUTEIBHBIMU (PTOPOIIIIACTOBBIMH KOJIb-
aMHU U C TEXHOJIOTHYECKHUM KOMIUIEKTOM YCTaHOBKH-ChEMa B MOHTAXKHYIO BTYJKY. Tex-
HOJIOTMYECKUN KOMILJIEKT COACP>KUT YCTAHOBOYHBIN KOMIUIEKT JJisl KaXK0Tro ceHcopa FSL:
CTaJIbHYIO 110y, TPYKUMHYIO TailKy U 3alIUTHYIO MPOKJIAJKY, @ TAKKE OOIIMI 11 BCeX
CEHCOPOB KOMILIEKT JeMOHTaxa: 00aT M6x45 (2 mr.), BuHT M3 (2 1mT.), 3aIIUTHYIO
IUTAHKY M OMOPHBIM OpYCOK, a Tak)Ke OMIMOHAIBHO — 3arjiylIKd CEHCOPOB, MpeaHa3Ha-
YEeHHBIE JIJIS1 3aMEILEHUS] BPEMEHHO JIEMOHTUPOBAHHBIX CEHCOPOB.

Hatuuku Temneparypbl Tuna 1 SG UMEIOT 6e3riiib30BO€ UCIIONHEHUE C YIIJIOTHSIO-
M mrynepom. Jatunku tuna TS KOMIUIEKTYIOTCS 3aUUTHOMN THITB30M.
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Tabmmma 3.1
DN JaTuyuk pacxoaa FS JlaTyuk Temnepatypsnl TS
MM Tun ["abapuTsi, Macca, Tum Huametp u Macca,
MM He Oosiee, 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 J405x526 55 75160 916x220 0,15
300 FS-300 460x585 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

HaumeHnoBanue Kou. IIpumevyanne
Borunciaurennr X12 xomrmiiekryercs kaOeasiMu NaTYMKOB 2,5 1 mmr.
iy S uim 10 M
JaTtuuk pacxoma FS-15...125 ¢ npoxmankamu, kpernexom |0...6 mT.
(croHBI/MY(TBI WM MIMUIBKW/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, KOMILIEKTa-
1115l BODOTHUKOBBIMH OTBETHBIMU (hIaHIIAMU
HoakawyaeMblii CYETYHK BOAbI: THII, HCIOJHEHHE, KoM- [0...6 mrT.
IJICKTHOCTh — B COOTBETCTBUU C 3aKa30M

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

DJieMeHThI NpuOopHOro nHTepdeiica: Kadbeab, pa3BETBUTEb, TIEPEXOI- TocraBka

Huk RS232 B xommektre ¢ CD u Hynb-MOAEMHBIM KabeneM MOAKITIYe- IO OTACIBEHOMY 3aKasy
HUs KommbioTepa, nepexoaauk USB B kommiekte ¢ CD u xabenem moa-
KITFOUEHUS] KOMIIBIOTEpa

IIpsiMble y9acTKH TaTYNKOB pacxoa

Kabens npubopHoro maTEpdEiica UCIOIB3YETCS ISl MHTETPUPOBAHUS CICTUNKOB B
U3MEPUTEIIbHYIO CETh U CYMTHIBAaHUSI HAKOIJIEHHON MH(OpMaIMK MO/ yIIpaBiIeHUEM ajiar-
tepa X12AC unun kommbrotepa (Moaema). Kondurypanus cetu onpenensercs 3aKa3uu-
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koM. Ha pucynke 3.3 n300pa>keHbl 1Ba THIUYHBIX CI1IOCO0a MOCTPOCHHUSI CETH.
70
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[TpuGopusiit uHTEpdElic B 00LIEM clydae COAEPKUT Kabenu, pa3BeTBUTENHU, a1arl-
tep X12AC unu nepexoguuk RS232 (USB). CymmapHas ayvHa Bcex kabeneit 10 mepe-
XOJIHHUKa/anantepa orpannueHa 2500 M. YBenudeHue yucia MOAKIIOYAEMbIX CUCTYHKOB
MPOU3BOJUTCS TIOCPENICTBOM pa3BerBuTenen. [Ipoknaaka crarmoHapHoil nHTepdercHon
ceTu He TpedyeT 0053aTeTbHOTO MPUMEHEHUS pa3BeTBUTENCH. MOKHO BOCIIOJIB30BATHCS
WHBIMU METOJIAMH COEJIMHEHHUS Kabemeil.

O6o3HaYeHNe JATYMKOB PacXojia MPHU 3aKa3e COJEPKUT: HOMEP MOJIYJsI, THI JaT-
YMKa U UCIIOJIHEHUE, PACIIOIOKEHHE U Ha3HAYUeHHUE COrjacHO pucyHky 1.1.

Ipumep: 1IFS6591, natumk pacxoaa ¢ paBHONPOXOAHBIM (haHIeM. Eciu naTanku
pacxojia OCHaIIeHbl KOHYCHOM BCTaBKOM MJIM KOHYCHBIMH (DJIaHIIaMH, TO TOCJIE TUIIOPA3-
Mepa JaT4rKa 0003HAYAETCsl UX BBIXOJIHOE 3HAYCHHE HOMUHAIBHOTO nquamerpa DN. I1pu-
mep: S3FS50S-65/1 o603nauaer nHannune KoHycHbIX (aanieB DN50-DN65, a 3anuce 3FS
50S-50/1 — kOHYyCHO# BCTaBKH.

O603HaYeHUE MOJKII0YAEMbIX CUETYUKOB BOJbI C UMIYJbCHBIM BBIXOJOM COJAEP-
KUT: HOMEp MOAYJIs, UCTIOTHEHUE (Topsuen Boabl — H, xonoanoi Boasl — C), HOMUHAIIb-
HbIH pacxon Op(Qn) (M*/4), neny nmmynsca Ci (M%), paconokeHne 1 Ha3HAYCHHE COrNACHO
pucysky 1.1. Ilpumep: 2H-Qn15-Ci0,1/2, xnacc C. KaGenu BbIYUCITATENS IS TTOIKITIO-
YEHUS! UMITYJIbCHBIX BBIXOJIOB CYETUUKOB OCHAIIIEHBI KOMMYTAIlMOHHBIMU KOPOOKaMHu.

OnHOBpEeMEHHOE MPUCYTCTBUE YIBTPA3BYKOBBIX NaTYUKOB PacxXoja M MOJKII0Yae-
MBIX CYETYMKOB BOJIbI B cueTynke X 12 HEeAOMmyCTUMO.

JlaTtunku temmepatypsl Tuna 1SG s yCTaHOBKH Ha TPYOOTPOBOBI MaNbIX JHa-
MeTpoB (DN25 u MeHee) MEIOT KOHCTPYKIHIO 0€3 3allMTHOM TUiib3bl. JlaTuuku TemIie-
patypsl Tuna TSG u Beraucnurenn CALC, npenHazHaueHHbIE TOKBAPTUPHOTO y4eTa TeT-
Ja B MHOTOATaXXHBIX JIOMax C BEPTUKAJIbHOW Pa3BOJKON TEIJIOBBIX KOMMYHHUKAIMM, OC-
HaIT[eHbl KOMMYTAIIMOHHON KOPOOKaMH, YCTaHOBIIEHHBIMU Ha ~30 cM Ka0emsaX TaTYuKOB U
Borunciurenss (B Ilpunoxkenusix). Ilocnegnee o0ycioBiMBaeT ynoOCTBO MOHTaXa-
JIEMOHTaKa TaTYNKOB M BBIYUCIUTEIS TIPH MMOBEPKE WIIM PEMOHTE, T.K. OCHOBHBIE CMOHTH-
POBaHHbIE MPOTKEHHbIE KaOETbHbIE KOMMYHHUKAIIMM OCTAIOTCS B HEMPUKOCHOBEHHOCTH.
AHanmornyHasi KOHCTPYKIIHS KaOessi BO3MOKHA JIJIsT JATYUKOB TEMIIEPATYPhI IPYTUX TUIIOB
U Ha3HA4Y€HHUs, ONpeneNsieTcs MpHu 3aka3e. AHAJIOTMYHAs KOHCTPYKLHMS Kabeys ¢ pa3be-
MaM{ BMECTO KOMMYTAIIMOHHBIX KOPOOOK BO3MOKHA TaKXKe JIJISl TATYUKOB TEMIIEPATYPHI,
omnpenensiercs npu 3akaze. Jlatuumku Tumna TS mocTaBiAIOTCS B KOMIUIEKTE C 3alllUTHOU
ruib30i. O003HAUCHHE JATYMKOB TEMIEPATYphl TIPU 3aKa3e COJASPKUT: HOMEP MOy,
TUIl IaTyuKa, AUAMETPp HOMHUHAIBHBIM TpyOONpOBOJa YCTAHOBKU, UCIOJHEHUE NAaTYUKa,
pacroyio)keHrue W HazHadeHue coryacHo pucyHKy 1.1. Ilpumep: 4TS80E-100/A. Mecto
YCTAaHOBKHU JIATYUKOB TEMIIEPATYPbI (A0 UITK MOCIIE TATYMKA PACX0/1a OTHOCUTENBHO MOTO-
Ka) MOXET OBITh MPEIMETOM YTOUYHEHHS Y MOCTABIIUKA U3MEPSEMbBIX CUETUUKOM PECyp-
COB.

O6o3HaYeHNe MTaTIYNKOB JABJICHUS MPHU 3aKa3e COASPIKHUT: HOMEP MOMIYJIsSl, THII 1aT-
YyiKa, BEPXHUH Ipees Auana3oHa u3MEepeHus, TMaMeTp HOMUHAIBHBIN TpyOoIpoBoa yc-
TAHOBKH, PACIOJIOKEHUWE W Ha3zHaueHue corjacHo pucyHky 1.1. Ilpumep: 6PSA-0,3U-
100/1. Ecnu mpu 3TOM JaTYMK JABJICHUS PACIIOIOKEH B OJHOM U3 TPYOOIPOBOJOB, I'Jie
y)K€ YCTaHOBJICHBI JATUYMKH TEMIIEPATYyphl WM PAcXoja KaKOro-TuOO MOIYJS 3TOTO Ke
CYETYMKA, TO MOciie 0003HAUYCHUS JaTYMKA JTABJICHUS JOMOIHUTENBHO B CKOOKax HE0OX0-
JTUMO TIPUBECTH HOMEP MOJYJISI U PACIIONOKEHHUE corjacHo pucyHKy 1.1. IIpumep: 6PHA-
0,35100/1(11). BBeacHue AOMONHUTEILHOW HH(POPMAIIUK IMO3BOJISCT: MEPEHTH OT HC-
MOJIb30BAHUS (DUKCUPOBAHHBIX YCTAHOBJICHHBIX 3HAYCHHUM JTaBIICHUA B TPyOOIMPOBOIAX K
peagbHO U3MEPEHHBIM, CKOPPEKTUPOBATH (DOPMY apXuBa PErUCTPALIMH JABJICHUS, a TAKKE
WCITOJIH30BATh MIPU TIOCTPOEHUN CUCTEMBI PETYJIMPOBAHUS HA OCHOBE KOMILIEKTAa CUETIYMKA
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X12. CranamapTHble JIMHBI KaOeleld TaTduKoB OJHOTO MOYJIS HUMEIOT OJTMHAKOBYIO JJTH-
Hy u3 psaga: 2,5; 5; 10 m. [TonpobHee o603HaueHe TPH 3aKaze cMOTpH [IpunoxeHus.

4. YcrpoiictBo 1 pabota. ObecneueHne B3pbIBO3aAUIIEHHOCTH
KomuecTBo TCIJIOTHI, B 3aBUCUMOCTHU OT UCIIOJTHCHUA MOAYJIA, OIIPCACIIACTCA:

Monynb dopMyJia BBIYUCIEHUS TETIIOTHI

04-06  E=[M1 (hi-h2)dt (1)
E= J.(M 1-(hl—hxe) — M 2- (h2—hxe))dt )
El=[(M1-M2)-(hl-hxe)dt w E2=[(M1-M2)-(h2-hxs)dt
09 E = [(M1- (hl—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 YAEIbHBIEC DHTAILIINK (h) U
MaccoBbI pacxos (M) B TpyOOIpoBOJaxX: MOJAAOIIEM, 0OpaTHOM, TIOJANMUTKA U XOJIOAHOU
BO/IBI.

07,08

[TokazaHusi TEMIOCYETYMKOB C OTCYTCTBYIOIIMM TPYyOOIPOBOJIOM B MOJIYJISIX HCII.
07 yTOYHSIIOTCS B COOTBETCTBUU C (PaKTUUECKUM 3HAYCHHEM TEMIIEPATYpPhbl XOJIOIHOMN BO-
IbI IO hopmyJie

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

rne M/A M/B, h,;, — COOTBETCTBEHHO U3MEPEHHBIE CUETYMKOM 3HAYEHUS MACCHI
B MOJAIOLIEM U OOpaTHOM TpyOornpoBogax U (aKTHUYECKOE 3HAYEHUE SHTAJIBIIUU XOJIOA-
HOU BOJBI.

JlaTunkamMu TemMnepaTypsl ABISIOTCS MOTPYXKHbIE JaT4yuKu Temnepatypol TS. Jlat-
yuKH pacxoaa FS ¢ nByms WM MIECThIO MbE303JEKTPUYECKUMU CEHCOPAMHU MCIOJIb3YIOT
uH(MOpMAIIMIO 0 CKOPOCTAX YJbTpa3ByKa IO HANpaBICHUIO W MPOTUB MoToka. Hamuuue
LIECTH CEHCOPOB MO3BOJISET CYIIECTBEHHO NOBBICUTh TOUHOCTh U3MEPEHUS pacxo/ia B AU-
HAMUYECKOM M TepexoHoM (1o PeiHonbacy) pexuMax, yBEIHMYUTh paOovuil Juana3oH
pPacxoJ0B U CHU3UTH TPEOOBAHUSA K ITTMHE MPSMBIX YYaCTKOB B MECTE YCTAaHOBKHU JAaTYHKA.
3HadeHus pacxojia 1alT HHGopMaluoo 00 00beMe KUIKOCTH, MPOIIEAIIEH Yepe3 TaTUuK
pacxoma. Macca Bojabl omnpenensiercs Kak pyHKuus oobema U mIoTHOCTH. [1MoTHOCTH, B
CBOIO OYepe/ib, SBIISETCS U3BECTHON (DYHKIIMEH TeMIepaTyphl.

KOHCTpYKTMBHO JaTYMKU CBSI3aHbI KaOEIsIMU C BBIYMCIMTENIEM, B KOTOPOM peau-
3YIOTCSl BBILIENIEPEUHCIICHHbIE MpeoO0pa3oBaHus. BblyuciuTens BBINOJHEH B allio-
MUHHEBOM KOpITyCE C TPEMSI KHOIIKAMH YIPaBJIEHUS U KUJIKOKPUCTALIMYECKUM WHIUKA-
topoM. Ha nuiieBoli maHnenu MMErOTCS HaMKCU C HAMMEHOBAaHUEM cueTurka X 12, a Takxke
NOSICHSIOIINE HAa3HAYEHHUE JIEMEHTOB YIPaBJIEHUS M KOMMyTaluu. KHONKa co CTHUIH30-
BaHHOW TOYKOW BBIMOJHAET GYHKIUIO BBOJIa-cTapTa. J[Be KHOMKHU CO CTpEIKaMH, JieBas U
npaBasi, BBIMOMHIIOT (YHKIIMIO BEIOOpA U TiepeMenieHus Kypcopa. B nanpHeiimem mno Tex-
CTYy 3TH KHOIIKM Ha3bIBAIOTCS, COOTBETCTBEHHO, KHOMKamMu «KBy», «KJD» u «KII» (cmotpu
pucyHok 3.1). B yieBoM BepxHEM yriy NEpelHEd MNaHENIH PACIOJIO0KEHO IMPO3pavyHOE
OBaJIbHOE OKHO MH(paKpacHOro HHTEpdeiica.

B3pbIBO3alIUIIIEHHOCT TEMJIOBOJOCYETYMKOB (OMIMSI) O0ECIeunBaeTCsl BUIOM
B3pbIBO3aIIUTHI «VIckpoOe3onacHas 3JeKTpuyecKas Lerby MyTeM OIpaHUYEHUs HampshKe-
HUHM U TOKOB J0 UCKPOOE30MacHbIX 3HAYCHH, BBIOOPOM 3HAYEHUI 3IEMEHTOB CXEM JJICK-
TPUYECKUX MPUHIMIHUAIBHBIX, FaIbBAHUYECKUM pa3/ieJIEHUEM HCKPOOE30MacHbIX 3JIEK-
TPUUECKHX eI MeXAy COOON M OT BHEIIHUX MCKPOOMACHBIX MEPCOHATBLHOTO KOMITBIO-
Tepa W MOJEMa,  BBIMIOJHEHUS KOHCTPYKUHUH B COOTBETCTBUU C TPEOOBAHUAMHU
['OCT P 51330.0-91, I'OCT P 51330.10-91 mns P® u CHI' u TOCT 22782.0 u 'OCT
22782.5 nna YKpauHsbl.
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B Beruncnoutene n amantepe X12AC npuMeHeHa B Ka4yeCTBE MCTOYHHMKA MUTAaHUs MCKpobe3omac-
Has nuTueBas Oatapest Tuma LS 14500 emkocThio 2,2 A-yac ¢ BBIXOJHBIMU NapameTpamu: Ux.x. = 3,67
B; Ik.3.=1,8 A. C uenpio yMEHbIIICHUS INIOTHOCTH TOKA B MEYATHBIX MPOBOJHUKAX U MHAYKTUBHBIX 3JI€-
MEHTaX B BBIXOJHBIC IIeTIH OaTapeu BBEACHHBI MapauIebHO BKIIOUEHHBIC OIPAaHUYHTEIHHBIC PE3UCTOPHI
CyMMapHbIM conpotuiieHneM 10 Om, orpaHn4MBaronIe TOK Ha ypoBHE 367 MA M 3aIMThIE KOMIIAYH/IOM.
EMKOCTH KOHJIEHCATOPOB CXEMBI JIEKTPUUECKOW MPUHLUUNHAIBHOW HE MPEBBIMIAIOT TOMYCTUMBIX 3Haye-
Huii o 'OCT P 51330.10-91 (P® u CHI') u I'OCT 22782.5 (Ykpauna). B Beruucnurene npumMeHeH MH-
TepdelCHBI y3€eJI Ha ONTPOHAX, OCYIIECCTBISIONIMI TaJbBaHMYECKOE pa3JeieHHUE HCKPOOE30MmacHbIX
INEKTPUYECKUX 1LIeTIel OJIOKOB IIPU BKIIIOUEHUHU UX B UH(POPMALIMOHHYIO CETh MEXy COOO0M.

B nepexonHuke mpuMeHEHa B KaUueCTBE MCTOYHMKA MUTaHUS MCKpoOe3omacHas TuTueBas OaTapes
tuna LS 14500 emxocthio 2,2 A-yac ¢ 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 MPUHIUIHAIIb-
HOH. ["abBaHMYECKOE pa3/ieieHue NCKPOOE30MaCHBIX JICKTPHUECKUX IENel MepeXxoTHUKa OT Iernel CBs-
3u ¢ [IDBM npu npuMeHEHUU €ro BHE B3pPBIBOOMACHBIX 30H OCYIIECTBIISIETCS ONTPOHAMH, 3aJIUTHIMU
KOMIIAyHJIOM, HalpsDKEHHE Ha KOTOPBIX CO CTOPOHBI MCKPOOMACHBIX IIeTIel OrpaHU4YeHO CTAaOUIUTPOHAMU
U TIpe0OXpaHuTesIMU. Bee HCKpOo3aluTHBIE AIEMEHTHI EPEX0IHUKA PACTIONO0KEHbBI Ha TIEYaTHOM IIJ1aTe U
3aITUTHI TepMETUKOM. Pa3beM moakimodeHus K IpuOOpHOMY UHTEpQEiCy BEIUMCTHTENEH CHAOXKEH HAIN-
CBIO C TIPEJCIBHBIMU JIOMTYCTUMBIMHU JJICKTPUUECKUMHU TTapaMeTpaMu UCKPOOE30MacHBIX IETEH.

5. MapkupoBaHHe U TIJIOMOUPOBAHKE

MapkupoBKa BBIYUCIHTENS COJEPKUT: HAUMEHOBaHUE U YCJIOBHOE O0O3HAUYEHHE
cUeTyuKa, 3HAK YTBEPXACHHs TuUIa, MapkupoBka B3pbiBo3amuThl «ExiallCT6 X» mo
['OCT P 51330.10-91 (P® u CHI') unu «0ExiallCT6 X» mo I'OCT 22782.5 (YkpauHa),
Homep cuzetenbcTBa MCLl BO, ToBapHBI 3HAaK NpEeaNpUATHSA-U3TOTOBUTENS, TOJ BbI-
MyCKa M MOPSIKOBBIA HOMED MO CUCTEME HyMEpalluu U3rOTOBUTES, CTENEHb 3alIUThl OT
BHEIIHUX Bo3AecTBUIl «IP 65», MapKupOBKM BHEUIHUX COEIUWHEHUMN: MHTEPHEHCHOTO
pasbema (i), kabenel maTdyukoB TeMiiepaTypsl u aasienus (TS, PS), kaOeneit naTunkoB
pacxona (FS), pabounit nuama3on Temrepatypbl okpyxarorieit cpeast «-30 °C < t, < +60
°Cy». Homepa BbIYMCHHTENS U JATYUKOB PACX0/1a, a TAKKE 3HAYEHUS OCHOBHBIX KO3 hu-
LMEHTOB BBIBOJSATCS HA MHIUKATOP.

Ha natunke pacxona FS HaHeceHbl HAMMEHOBAHUE I 0003HAYEHUE AaTUnKa, 000-
3HAYEHHE TUIOPA3MEPA U UCIIOJHEHUS, TOBAPHBIN 3HAK U3rOTOBUTEIIS, I'OJT BBITYCKa U O-
PSAIKOBBIA HOMEpP MO CHUCTEME HyMEpaluh W3TOTOBUTEINS, MAPKUPOBKA B3PHIBO3AIIUTHI
«ExiallICT6 X» mo I'OCT P 51330.10-91 (P® u CHI') unu «0ExiallCT6 X» mo 'OCT
22782.5 (YkpaunHa) U cTpeiKka, yKa3bIBarolas HampaBIeHUE MOTOKA.

Ha ynpTpa3BykoBbix ceHcopax FSL HaHeceHbl HaMMEHOBaHUE WM O0O3HAYCHHE
ceHcopa, 0003HAYEHUE TUIIOpa3Mepa, TOBAPHBINA 3HAK U3TOTOBUTEIS, I'OJl BBIITyCKa U TO-
PAOKOBBIA HOMEpP MO CUCTEME HyMEpaluud H3TOTOBHUTENS, MAPKUPOBKA B3PHIBO3ALIUTHI
«Ex1alICT6» mo 'OCT P 51330.10-91 (P® u CHI") unu «0ExiallCT6» o I'OCT 22782.5
(Ykpauna).

Ha anmantepe X12AC (AP) HaHeceHbl HAaMMEHOBAHWE W YCIOBHOE 00O3HAUYEHUE
ajanrepa, TOBapHbIN 3HaK U3TOTOBUTENS, MapKupoBKa B3pbriBo3amuThl «ExiallCT6 X» mo
['OCT P 51330.10-91 (P® u CHI') unu «0ExiallCT6 X» mo I'OCT 22782.5 (YkpauHa),
Homep ceuaeTenscTBa MCL[ BO, roa Belycka U OPSIIKOBBIN HOMEp 10 CUCTEME HyMepa-
MW U3TOTOBUTENS, pabOUunii Uana3zoH TeMnepaTypsl okpyxatomien cpeanl «-30 °C <t, <
+60 °Cy.

Ha nepexoanuke RS232 (USB) HaHeceHbl HAMMEHOBAHKE U YCIIOBHOE 0003HAUYCHHE
NepPeX0JHNKA, TOBAPHBIN 3HAK M3TOTOBUTENS, MAPKUPOBKA B3pbIBO3amUTH «[Exia]llCy» mo
['OCT P 51330.10-91 (P® u CHI') i «ExiallC» mo I'OCT 22782.5 (YkpauHa), HoMep
ceunerensctBa MCL BD, rox Bellycka v NOPSAIKOBBIA HOMEpP 10 CUCTEME HyMEpaluu 13-
TOTOBUTENS, CTEMEHb 3alIUThl OT BHEIIHUX BO3aeucTBU «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 (st YkpauHsi).

[Tpumeuyanue. MecTo U METOT HAHECEHUSI MAPKUPOBKH — B COOTBETCTBUU C KOHCT-
PYKTOPCKOM JokyMeHTaruen. JlomomaurenbHo gaTduku pacxona FS, cencopst FSL u ne-
PEXOJHUK UMEIOT MapKUPOBKY «X12».

Kabenu naTyukoB MMEIOT TPEXMO3UIMOHHYIO MapkKuUpoBKY {Ne momyns} {maTtyuk
(FS, TS i PS) wim moakrouaeMbrii caerauk Boabl (H — ropsraeBoubiil mwim C — X010/-
HOBOJIHBIN) }/ {pacmoyioxkeHrne U Ha3HaUYeHUEe B COOTBETCTBUU ¢ pucyHkoMm 1.1 (1, 2, IT unu
X)}. Ipumep: mapruposxa kabens oamyuxa pacxooa FSII mpemvezo mooyns — 3FSII

Kabemu natunkoB moxaysei 04-10 B 3aBUCUMOCTH OT MeCTa YCTAaHOBKU MMEIOT J10-
MOJIHUTENBHYIO I[BETOBYIO MapKHPOBKY: KPaCHOTO IBETa — JAJISl MOJAIOLIET0 TpyOompo-
BOJIa, KEITOro — JJIsl 00paTHOro TpyOOnpoBoia, 6e10ro — g TpyOONnpoBOa MOJIUTKH,
CHUHETO — JUIsl TPyOOIPOBO/Ia XOJIOIHOM BOJIBI.

Kabenb moakiaroYeHus: CYETUUKOB BOJBI C UMMYJIBCHBIM BBIXOJOM HUMEET KIEMM-
HYI0 KOpoOKy. Ee KOHCTpyKIMsI TO3BOJISET MOIKIIOUEHUE 10 JBYX CYETUYNKOB BOJbI. Cxe-
Ma MOHTa)ka MOJKJII0YaeMbIX Kabeseil pacrosokeHa BHYTpH KOPOOKH, rie 0003HaAYEHUs
N1 1 N2 cooTBETCTBYIOT COOTBETCTBEHHO NEPBOMY U BTOPOMY HOJKIHOYAEMBIM CUETYH-
KaMm, 0003HaYeHHBIM Ha Kabene. [Ipumep: mapkuposka Kabens noOKIOUeHUs. CUemYUKO8
6001 FS'1 u FS2 mpemveco mooyns — 3FS1, 3FS2.

Brruucnaurens mioMOupyeTcss MacTUYHOM MIOMOOW Ha MpeANnpHUSTUU-U3TOTOBH-
tene. [InmomOa ycTaHaBnuBaeTcs Ha BEPXHEM BHHTE MPaBOM OOKOBOM KPBIIIKUA KOPITyCA.
[IpenycMoTpeHa BO3MOXKHOCTh JOMOJHUTEIBLHOTO TMJIOMOMPOBAHMS BBIYMCIUTENS CBHUH-
IIOBOM TIOMOOM TOCJe YCTaHOBKHU. B 3TOM ciydae mimomba ycTaHaBIMBAETCS HA MPOBO-
JIOKY, MPOJIETYIO Yepe3 OTBEPCTUE B FOJIOBKE HUKHETO BUHTA KPEIUICHUS TPaBOil OOKOBOM
KPBILIKA U CIENUATbHO MpenHa3HaueHHoe oTBepctre & 0,8 MM B repMoBBOjE Kabems
JaTYMKA Pacxo/ia, YyCTAaHOBJIEHHOTO HA BBIYKMCIIUTETIE.

Hatuuk pacxona FS-15...125 nmombupyercss cBUHIIOBOW MIoMO0il Ha HpenrpH-
ATUU-U3TOTOBUTENE. T, 3aBOJICKON HOMEDP M HAMpaBlIeHHE TOTOKa 0003HAYEHBI HA KOP-
nmyce AaTyuka B 30HE KperwieHus kadens. [Ipu HE0OXOAMMOCTH AOMOJHUTEIBHOTO TIOM-
OMpOBaHUS JAaTYMKA B MECTE€ YCTAHOBKU HCIIOJIB3YIOTCS OTBepcTUs & 1,5 MM B OTBETHBIX
¢annax, yepes KOTOpble MPOIyCKaeTcsl MIoOMOMpoBOYHas mpoBosoka. [ImomOupoBanue
ceHcopoB FSL B natumkax pacxona FS-150 u 6osiee mpon3BOaUTCS MOCIIE MOHTaXA.

[TnomOupoBaHre NaTYMKOB TEMIIEPATYPbl MOXKET OBITh MPOU3BEIEHO MOCIE yCTa-
HOBKHM TocpencTBoM mioMObl. [Ipu DN<150 miomba ycranaBiamBaeTcs Ha IPOBOJIOKY,
MIPOJIETYIO Yepe3 OTBEPCTHE TOJIOBKM BUHTA (ukcanuu TS B 3aIIMTHON TUIIb3€, U OXBATHI-
BaeT TpyOompoBoJ ycTaHOBKU. [Ipu Gosblinx THUHoOpasmepax MIoMOMpPOBOYHAs MPOBO-
JIOKa IPOITYCKAETCS Uepe3 OTBEPCTHUS B IPUKUMHOM Taiike TS 1 MOHTaXHOU BTYJIKE.

[InomOupoBaHUE JATYMKOB JABJICHUS MOXKET ObITh MPOU3BEACHO MOCIE YCTAHOBKHU
C MOMOIIBIO TIOMOUPOBOYHON MPOBOJIOKH, MPOIMYCKAaeMOW 4epe3 OTBEPCTHE B KOPITyce
JATYMKA, TAKXKE OXBaThIBAIOLIEH KaOeIbHBIN pa3beM U TPyOOIPOBO YCTAHOBKH.

Kommyrtarop FSL omnomOupoBan aByms miaeHOYHbIMH TioMOamu. [TnomOGupoBa-
Hue ceHcopoB FSL u kommyTaTopa nociie MOHTaxa cM. B pazjene «llopsaiok ycTaHOBKIY.

Anantep X12AC (AP) ommomMOupoBaH 1ByMs MACTHYHBIMU MIJIOMOAMH.
[InomOupoBaHue pa3beMOB AATYMKOB pacxojia IMo-
[] CJie MOHTa)ka MPOU3BOAUTCSA MTOCPEICTBOM MPOBOJIOKH, OX-
BaThIBaIOIIE 00€ 4YacTh KaOENIbHOTO pazbeMa M TaKkKe
pacmo0KEHHON B KaHaBKaxX CTOMOPHOTO KOJbIAa pa3beMa
JUTSL UCKJTIOYEHHUSI €ro MepeMEelIeHUs] U TOCIEAYIONIero pa3beAMHEHUsl pazbeMa. KoHIbI
JIOMOUPOBOYHOM MPOBOJIOKH JTOJDKHBI OBITH IIOTHO CKPYYEHBI MEXKYy CO0OM Ha ydacT-
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KaX, MapajyiebHbIX Ka0eto (PUCYHOK).

3AIIPEIITAETCA:

- MEHATb MECTaMU JJaTYUKU,

- CaMOCTOSITEBHO U3MEHATDH JJIMHBI KaOesel TaTYuKOB,

- HCIOJIB30BAaTh BBIYMCIIMTEIN U JATYMKHA U3 PA3HBIX KOMIUIEKTOB IIOCTABKHU.

6. Tapa u ynakoBka
CocTaBHbIE YaCTH CUETYUKOB YIIAKOBAHBI B KAPTOHHBIE SITUKH.
SAIIPEIIAETCSA: TlepeBo3uTh CYETYMK W €r0 COCTAaBHBbIE 4YacTU 0€3 yHMaKOBKH
NPEeANPUITUSA-U3TOTOBUTENS (B TOM YKCIIE K MECTY YCTAHOBKH, HA TIOBEPKY U PEMOHT).

7. 1lopanoK yCTaHOBKH.

OOGecnieueHue B3PHIBO3AIIUIIICHHOCTH TP MOHTAXE

PacnakoBpiBaHME cueTuMKa NMPOU3BOAAT B oMeweHuu. [lepen pacnakoBkon cyer-
YUK HEOOXOMMO BBIJIEPKAaTh B HOPMAJIBHBIX YCIOBUSIX HE MeHee 1ByX yacoB. [Ipu pacma-
KOBBIBAHUM YOEAUTHCS B OTCYTCTBHM MEXAHMUYECKUX MOBPEKIECHNN KOMIUIEKTa OCTABKHU.

IIpn MOHTaXxe, KCILTyaTallMi U JEMOHTaXe CYETYUKOB B3PBIBO3AIIMILEHHOIO MC-
noJIHEHUs1 Heo0xoauMo pykoBozcTBoBathbes rnaBoit 4 JITHAOII 0.00-1.32-01 «IIpaBuna
YCTPOMCTBA 3JIEKTPOYCTAHOBOK. DJIEKTPOOOOPYJOBAaHUE CHELUAIBHBIX YCTAaHOBOK), Ia-
Boil 7.3 TIBDJII «IlpaBuna 6e30macHON HIKCIUTyaTallMd 3JIEKTPOYCTAHOBOK MOTpeOuTe-
Jen», IeUCTBYIONMMH B YKpauHe, U AercTByromuMu B Poccuu rnasoit 7.3 1TV, «Ilpa-
BUJIA YCTpOHCTBa 31eKTpoycTanoBok», [IOTPM-016-2001 «IlpaBuna 6e3onmacHOCTH MpU
AKCIUTyaTaluu eKkTpoyctaHoBok, PJ[153-34.0-03.150-00», TI93I1 «IIpaBuna skcrutya-
TalllX JIEKTPOYCTAHOBOK MOTPEOUTENECH», COONIOAATh MEPBI MTPEAOCTOPOKHOCTU B COOT-
BETCTBUU C TPEOOBAHUSAMHU IIPABWII TEXHUKHU 0€30IIaCHOCTH, YCTAHOBJIEHHBIMHU Ha OOBEKTE,
HACTOSIIIIUM PYKOBOJCTBOM IO 3KCILTyaTalllH.

ITpu BbIOOpE MECTa MOHTa)Ka CUETYMKA CIIEYET UCKIUYUTh SKCTpEMaJbHble pado-
Yue YCJIOBHUS I COCTaBHBIX YacTedl KOMIUIEKTAa MOCTABKH. J[aTYMKU M BBIYMCIUTEND
JOJKHBI OBITH 3aIIMILIEHBI OT IPSIMOTO MOMAJaHUsl HA HUX BOJIbI U IPsI3U. Y CTAHOBKA Aat-
YUKOB B MECTAX C BO3MOYKHBIM KPATKOBPEMEHHBIM 3aTOINIEHUEM BOJOW BO3MOXKHA B CIIy-
qae NPUHATUS JTONOJHUTENIBHBIX MEp 3aIUTHl WIM IPUMEHEHUS JaTYUKOB CO CTEIECHBIO
3anuThl |P68. MecTo ycTaHOBKM COCTaBHBIX YacTel OJKHO OBITh YIAJIeHO OT MCTOYHU-
KOB BUOpALMii U 3JIEKTPOMArHUTHBIX [TOMEX.

B cH0KHBIX yCIOBHSX 3KCILTyaTallMM PEKOMEH]IYETCSl pacIioyiaratb BEIYUCIUTEND B
npuOOpHOM OOKCe AJIs MPEJOXPAaHEHUS! OT BO3/IEUCTBUS BOJBI (KaIlJIM, KOHJAEHCAT, OpbI3-
T'H, CTPYH U NPOY.) U TPA3H.

CrienuanbHblii OOKC AJ11 HapyKHBIX U BHYTPEHHUX YCTaHOBOK OINLMOHAJIBHO IOC-
TaBJsieTcsl B KoMIUiekTe cueTunka X12. [lpu HapyXHBIX yCcTaHOBKax OOKC BO M30ekaHue
neperpeBa BBIYMCIUTENS OT COJTHEYHON pajuanuy J0JKEH ObITh 000pYA0BaH 3aIlIUTHBIM
KO3BIPBKOM HJIM HAaBECOM.

MuHuMmanbHas ri1yOrMHa MOrpyKEHUs TaTYMKOB TEMIIEpaTyphl 0€3 TEIIOU30ISILUU
TpyOomnpoBoa B Mecte ycraHoBkH — 20 mM. Ha pucynke 1.1 mpuBeaeHbl BapuaHThl MOH-
Ta)ka CYETUYMKOB, MIUTFOCTPUPYIOLIME MECTO PACIIOIOKEHHUS JaTYMKOB. MeCTO yCTaHOBKH
JATYMKOB TEMIIEpATyphl (10 WM MOCEe AaTYUKA PAcX0[a OTHOCUTEIBHO MOTOKA) MOXKET
OBITh IPEIMETOM YTOYHEHUS Y TIOCTABIIMKA U3MEPSAEMBIX CYETUNKOM PECYPCOB.

JlaTuuk pacxoja (KOMIJIEKTHOCTh CMOTPH Ha pucyHKax 3.1 u 3.2) ycTaHaBIMBaeTCs
B pa3phIB TPyOOIIPOBOJA B IPOU3BOJIBLHOM MOJ0KeHUU. [Ipu ycTaHOBKE naTynka pacxojia
B BEPTUKAJBHOM IIOJOKEHHH OJAa4a >KUIKOCTH JOJDKHA OCYILECTBIIATHCS CHHU3Y BBEPX.
Hampasnenue notoka moMe4eHo rpaBUPOBAHHON CTPENIKOM, PAaCIOJIOKEHHOM Ha KOPILyce
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naTuvka. JlaTduk pacxoja pacrmojiaraercs B 30HE TpyOOIpoBoja, 00ecreynBaroeil ero
MOJIHOE 3aIOJIHEHUE KUJKOCTHIO, T.K. IPU €€ OTCYTCTBUM CUETUUK IMpEKpaliaeT padory u
JTMArHOCTHPYET HEUCIPaBHOCTh. He pexoMeHIyeTcsl mpu 3TOM PACTONOKEHUE NaTdyrKa
pacxojia B caMOi HMKHEHN TOUKe BO M30exaHue 3acopeHus ocaakamu. Ha puc 7.1 npuse-
JIEH BapHWaHT TOPU30HTAJIBLHON YCTAHOBKM JNAaTYMKa PAacxXoja, JOMOTHUTEIHHO 3alUIICH-

HBIN OT 3aCOpPCHUA.

Pucynok 7.1

MuHuMaJbHbIC JJIMHBI IIPAMBIX YY4CTKOB Ha BXOJC M BBIXOAC AATUYHMKaA pacxo/a B
3aBUCUMOCTH OT TUIIA THUAPABIMYCCKOI'O UCKAKCHUA ITPUBCACHLI B Ta6J'II/IHC 7.1.

Tabmuma 7.1
MunumajiabHasi 1JMHA NPSIMOro 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 kaaccos 2,3, B, C
OTKJI0HEHHE ThaMeTpa MPSMOTo y4acTKa OT 0 0
sHaueHust DN B npenenax £7%
I1oMHOCTBIO  OTKPBITBIA  PAaBHOIPOXOIHBIMI
IIapOBBIA KpaH, KOHYC C YIJIOM K OCH HeE 5 3
6onee 10°, 90° u3rub, nBa u3ruoda
Hacoc, 3amopHas u perymupyromas apma- 10 7
Typa, GUIbTP (B OTCYTCTBHUE KAaBUTAILIUN)
Jarunku FS-20S, FS-50...125 kaaccon 2, 3, B, C
OTKJI0HEHHE ThaMeTpa MPSMOTO y4acTKa OT
sgauenns DN B Hpengnaxpi7% r 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 perynupyiomias apma- 7 5 7(10) 5 (7)
Typa, GUIbTP (B OTCYTCTBHE KABUTAIINH)
Jarunku FS-150...1000

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

[Ipn npyrux Tunax MCKaK€HUHW pEKOMEHIALMH 110 JUIMHAM IIPSMBIX YY4aCTKOB MOX-
HO IIOJIYy4YUTh Ha NPEANPUATUU-U3TOTOBUTENE. [Ipy rOpU30HTaIBbHON YCTAHOBKE TaTYUKOB
UCIIOJTHEHUSI S CEHCOPHI aTYMKa PEKOMEHAYETCsl pacnoliaraTb B TOPU30HTAIBHON TJIOC-
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KOCTH C JIONYCTUMBIM OTKJIOHEHUEM + 40°.

[Ipumeuanus:

- B Tabiwmile MpUBEIACHH HEOOXOAUMBIC JUIMHBI MPSIMBIX YYaCTKOB MPU YCTAHOBKE
JTATYUKOB pacxoja, 00ecreYMBaroIMe TOYHOCTh U3MEPEHUs B pabodeM Juara3oHe pacxo-
hi(0):

- JIONYCKaeTcs OJITHOBPEMEHHOE BO3/elicTBUE TUMOB 1, 2 1 3 HA BXOJI€ U BBIXOJIE J1aT-
yuka 0€3 U3MEHECHHS YKa3aHHBIX MUHUMAaJIbHBIX JIJIUH,

- OpU OJHOBPEMEHHOM HAJIUYUU BO3JIEUCTBUU Pa3HBIX TUIOB, CTPYNIIMPOBAHHBIX HA
MaJioll OTHOCUTEJIbHOW JJIMHE MOHTa)KHOTO TPYOOIpPOBOJA, CIEAYyET PYKOBOACTBOBATHCS
JAHHBIMM JIJISI BO3JICUCTBUS ¢ HAMOOJIbIIIE MUHUMAIBHOM JUIMHOM MPSIMBIX Y4aCTKOB,

- JaHHbIe 6€3 CKOOOK — MH(pOpPMAIIHS TI0 JaTYMKAM PacXo/ia C KOHYCHBIMH BCTaBKaMH
iy QIaHIamMu, B CKOOKax — MH(pOpMAIHS 10 JaTYUKaM ¢ OOBIYHBIMU (hIIaHIIAMU,

- *) —3HayeHHe JuaMeTpa MPsAMOTo y4acTKa BBOJMUTCS B MaMSATh BHIYUCIUTEIIS, BHYT-
pPEHHUN AWAMETpP MPSMBIX YYaCTKOB MOJJICKHUT M3MEPEHHUIO C MOTPEITHOCTRI0 HE Ooee
+ 1% u nocneaymoieMy BBOJY B MNaMATh BBIYMCIUTENS IMEpE]l HAYaJIOM SKCIUTyaTaluu
CUETUMKA; AUAMETP MNPSIMBIX YYaCTKOB OIPENENISIETCS IMYTEM YCPEAHEHUSI PE3YyJbTaTOB
TpeX U3MEPEHUN AuaMeTpa B TUIOCKOCTIX CO CMEMICHHEM puMepHO Ha 60°,

- JIaTYMKU Pacxojla CUETUYUKOB KUAKOCTH Kiacca 0,5, yKOMIUIEKTOBAHHBIE 3aBOJIOM-
U3rotoBuTeNieM mpsamMbeiMu ydactkamu juuHoM 10 DN u 5 DN a1 HenmocpeacTBeHHOM ycTa-
HOBKH Ha BXOJ] ¥ BBIXO]I JATYMKA, COOTBETCTBEHHO, TPEOYIOT TOTIOJTHUTEIBHO TPSMBIX ydac-
TKOB JyuHOM He MeHee 10 DN u 5 DN u BHyTpenHum nuamerpom B npenenax DN + 2 9%,

- patuyuku pacxona auameTpoB 50...125 mm knaccoB 1 u C, yKOMIUIEKTOBaHHbIE 3a-
BOAOM-H3roToBUTENEM MNpsMbIMA ydacTkamu aauHod 10 DN u 5 DN nns Hemocpeact-
BEHHOI YCTAaHOBKM Ha BXOJl M BBIXOJ| JaT4YMKA, COOTBETCTBEHHO, JOCTATOYHBI JJIsl BCEX
MePEUYUCIIEHHBIX B TAaOJIMUIIAX BO3ICUCTBUM, KpOME JBYX U3rHO0OB, HacOCa M 3alIOPHO-PETY-
JUPYIOUIEN apMaTyphbl; OCiaeaHEee TPEOYET AJOMOJHUTENIBHO NPSIMBIX YYACTKOB JUTMHOM HE
meHee 10 DN u 5 DN u BHyTpennum auamerpom B npezenax DN + 7 9%,

- o0mas pekoMeHIalus: Py MPaKTUIECKOM UCII0JIb30BaHUU cueTyrka X 12 He 3a0bI-
BaTh, YTO MPUBEJCHHAS Ta0JUIlAa, OPUSHTUPOBAHHAS HA HIACATHHOE KaueCTBO MOHTaXa,
COAEPKUT MUHUMATbHO JOIMYCTUMBIE JJIMHBI OPSIMBIX YYaCTKOB, 3HAUEHUS KOTOPBIX Ke-
JIaTeILHO UCIIOJIB30BaTh B ClIydae JICMCTBUTEIIBHON HEOOXOIUMOCTH.

Bo u3bexanue sKcrtyaTalliOHHBIX MPOOJIeM, CBSI3aHHBIX C Pa3HOCTHIO MOKa3aHHM
10 pacxojay B ABYXMOTOUYHBIX Moayisx uct. 05, 07, 08, mpu npoeKTUPOBAHUN U MOHTaXe
CUETYMKAa PEKOMEHIYyeTcs 00eCleunuTh MUACHTHUYHOCTb THUAPABINYECKUX DIEMEHTOB B
OKpYKEHUH KaKJI0T0 JaTUYMKa Pacxoja.

JlaTuuk pacxona NPUCOEAMHSETCS K TPyOONpOBOAY MOCPEICTBOM MPHUBAPHBIX
¢nannes (Ilpunoxenus) nian NpsSMBIX y4acTKOB M3 KOMIUIEKTa moctaBku. [Ipu HeoOxo-
JUMOCTH BHYTpPEHHHUH pazMep D1 mpoTouku moj TpyOy Bo ¢uiaHmax Ijs JaT4ukoB FS-
20...125 pactauuBaeTcs 1o/ BHEUTHUI JUaMeTp TPYObl ¢ MUHUMAJIbHBIM 3a30pOM JUISI CO-
XpaHEHHs COOCHOCTH JaT4MKa U MOHTaXKHOTO TpyOompoBoaa. Ecnu BHemHwuii guamerp
TpyObl MeHbIIe pa3mepa D1, TpeGyercss oOecrednTh COOCHOCTh JaT4unKa pacxoja U MOH-
TaQXHOTO TPyOOMpOBOJa MPUMEHEHHEM TEXHOJOTHYECKHUX MOHTAXHBIX KOJEI[ WM T.II
Ilepen cBapkoil TeXHONIOrMYECKUE Ma3bl BO (hIaHIax JJisl paanuaibHBIX CheMa-yCTaHOBKH
JATYUKOB JIOJDKHBI OBITH OPHEHTUPOBAHBI MAPAIIEIbHO B YIOOHOM IS MCIOIb30BaHUS
HanpaBieHud. llpu cBapke QuaHIBl 3aKpEIUIIIOTCS HAa TEXHOJOTHYECKOH MOHTa)KHOM
BTYJIKE CO BCTaBKaMU, UMHUTHUPYIOIIEH NaT4MK pacxona ¢ mpokiaakamu (Ilpunoxenus).
VYcunenue cBapHOTO IIBa BHYTPHU TPyObl M MOTEKM MeTajlia Mocie CBapKu CHATh. [Ipu
CBapKe 00ecrneunTh reépMETUYHOCTh U MIPOYHOCTD IIBOB B JIMaNa3oHe paboyuX JaBlICHUH,
NapajyieIbHOCTh W YHCTOTY YIUIOTHUTEIBHBIX IMOBEPXHOCTEH, OTCYTCTBHE HAIUIBIBOB
BHYTPHU TPYOBI, COOCHOCTh KpEMNexXHBIX 0TBepcTUil BO (ianmax. [Ipu monTaxe ¢raHies c
BBIOOPKO# /17151 00JIErYeHHOT'0 MOHTaXa-JeMOHTaKa JaTYMKOB 00€CIIeYUTh COOCHOCTH BbI-
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0opok Bo (nanmax. OraHIbl pacCUUTaHbl HA BO3CHCTBIE BHYTPEHHETO JABICHHS CPEJIbI
0e3 yueta BHemHUX u3rudaromux MoMeHToB (13 'OCT 12816-80 dnaH1bl apMaTyphl, CO-
eIMHUTEIBHBIX YacTeil u TpydonpoBoaoB Ha Py ot 0,1 no 20 Mlla). [TosTomy mipu 6011b-
HIOW JJIMHE HEe3aKpeIUIeHHOro TpyOompoBojia B MecTe MOHTaxa FS pexomenayercs no-
MOJIHUTENBHO 3apUKCUPOBaTh TpyOompoBoa Ha pacctosHud ~ 5...10 DN ot ¢dnanues.
[Ipu MOHTa)xke TaTYUKOB pacxojia ¢ KOHYCHBIMH BCTaBKaMU TpeOyeTCsl COBMEILIEHUE Map-
KEpOB Ha MOBEPXHOCTH JAaTYMKA U BCTABKH.

Jatuuku pacxojna ¢ ¢haaHIEBBIM MOHTaXOM U3 psga FS-20...125 MoryT KoMIuiek-
TOBaThCSI MOHTAXHBIMH IITUJIbKAMU-IOMKpAaTaMH, OOJIETYAIOIIMMHU MOHTaX-JEMOHTAXK
JATYMKOB. DTU IIMWIBKKH MUMEIOT NpOJjIeHHYI0 pe3b0y. B pabouem cocTosiHum natuuka
MIMUIBKA (GUKCUPYIOT AATYMK MEXIy (iIaHIamMH, a TallKu pacmojiararoTcsl Ha KOHLAX
mnwiek. st o06jeryeHHoro MoHTa)xa-1IeMOHTaXKa JIaTYMKa TalKy yCTaHABIMBAIOTCS Ha
MIMUIBKA MeXy Quianuamu. [lepemenienne 3TUX raek UCMOJIb3YeTCs AJis Pa3ABUKEHUS U
dbuKcaluu MOHTaXHBIX (PJIaHIIEB, MPUBAPEHHBIX K TPyOONpoBOIYy, B Mpejenax, Mo3BO-
JSIFOIINX OECHPENSITCTBEHHO YCTaHOBUTH WM CHSTHh JAaTYMK pacxoda 0e3 3HAUMTEIbHBIX
bu3MYEeCKUX YCUIIMA MOHTaKHUKA U M30€XKaTh yAapoB MO AaT4uKy pacxoxa. llInunbku-
JIOMKpaThl YCTaHABIMBAIOTCS NapaMyd CUMMETPUYHO OTHOCHUTENIBHO OCH Jarduka. Bo m3-
OexkaHHe MEePEKOCOB, 3aKJIMHUBAHMS, TOPUYU PE3bObI IITUJIEK ClIeyeT 00eCIeUnTh paBHO-
MEPHOCTb PaclpeeIeHUs] Harpy3Ku MEXAy MINWIbKaMUA-JOMKpPaTaMU.

BHUMAHMUE:

1) B xoHCcTpyKIIMU cuetunka X12 npuMeHEHbl pa3beMbl, 0COOEHHOCThIO KOTOPBIX
SBIISIETCSL COEAMHEHNE-Pa3beIMHEHUE B OCEBOM HAINPABICHUM HEOOXOJIMMOTO JBUKCHUS
pa3zpema ¢ IOMOUIbIO IEPEMEILEHUS 3alIOPHOIO KOJIbIla Ha KabenpHOM yacTu. Bpamarens-
HBIX YCWJIMH HE NMpUKIaAbIBaTh. 3a kabenu He TAHYTh. [lepen pasbennHeHneM HEOOXO-
JUMO yOeIUThCS B OTCYTCTBUM IJIOMOMPOBOYHOM MPOBOJIOKH, MPENSATCTBYIOIIEH JABMKE-
HUIO 3alOpHOro KoJabla. [Ipu coenuHeHnu pa3peMOB TIIATENBHO COBMEIIATH KIIIOUH CO-
€AMHSAEMBIX YacTell (MapKUpPOBaHbI KPACHBIMU TOUKAMHU ).

2) Bo uzbexaHue «3aKkWIaHUS) MApOHUTOBOM MPOKIAJAKU MPHU IKCILTyaTallMU U
POBEICHUS MOCIEAYIONIEro OBICTPOrO U JIETKOTO IEMOHTa)Ka JaTurKa pacxoja peKoOMeH-
JyETCsl MPU YCTAHOBKE MOKPBHIBATH MOBEPXHOCTh Mpokiaaku cMazkou (tuna [HIAATUM,
Loctite 8020 man aHATIOTHYHOM).

3) B KOHCTpYKLIMM JaT4MKa pacxo]a MOXKET ObITh MPUMEHEHA KpyIJlas pe3uHOBast
IIPOKJIAJKa C YJIyYIIEHHBIMHU JKCIUTyaTaAllMIOHHBIMU XapaKTEPUCTUKaMU. MeCTO yCTaHOBKHU
PE3MHOBOI MPOKJIAJKN — B CHELMAIbHBIX KaHABKAX HA TOpLAx AaT4yuKoB. [IpaBuiabHOE 00-
pailieHre ¢ MPOKIAAKOM, rapaHTUPYIOIIEe ATUTENbHYI0 OecipoOIeMHYI0 SKCILTyaTaluio,
3aKJIK0YAETCS B!

- 3alIUTe MECTa PACIOIOKEHUS MPOKIAIKA B JaTYUKE PACX0/Ja U OTBETHOM (hiaH-
€ OT MEXaHMYECKUX Ne(EeKTOB (B TOM YHMCIIE LapalliH) B MPOLECCE TPAHCIOPTUPOBKH,
XPaHEHHs1, MOHTaXa U CEpBUCa,

- YCTaHOBKE INPOKJIAIKH, ITOKPBITOM CMAa3KOW B YHCTYIO KaHAaBKY, IIPOMBITYHO OT
CJIEJIOB CTApOM CMAa3KH, MECKA U OTJIOKEHU,

- CO3JJaHHUH YCIIOBUM JUIS XpaHEHUs MPOKIIAJKH, UCKIIOYAIOIINX CKPYUYMBAHHUE WM
uHbIE NeOpPMALINH.

Crnenyer MOMHHTb, UTO BCE TATYMKH SBIISFOTCS BBICOKOTOUHBIMU Y3JIaMU CUETUYHUKA.
JlaT4MKN XapaKTEPU3YOTCS XPYNKOCTBIO U YyBCTBUTEIBHOCTBIO K CHIIBHBIM 3JIEKTpOMAr-
HUTHBIM 11oJsiM 1 nieperpeBy. SAIIPEIIIAETCS: poHsATh 1aTynKH, CTy4aTh MO HUM, MPO-
U3BOJUTH CBapOYHbIE pabOThl Oike 1 M A0 cyeTumKa, UCIOJIb30BATh JUIsl MOHTa)Xa OT-
BETHBIX (IaHIIEB JaTYMK pacxoja. [Ipu mpoBeaeHNN cBapOYHBIX paboT Ha TPyOOIpPOBO/Ie-
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MCCTC YCTAHOBKH OaT4YMKa pacxo/a, HOCJIeI[HI/Iﬁ HGOGXOI{I/IMO OTKIKO4YaThb 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-
Hele BTynku FSL. Crnenmyer oOpatuthb

/@l BHUMaHHE Ha COOTBETCTBHE MAapKUPO-

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

TQXHBIX BTYJOK Ha MHJIUHIAPHYECKUAX

1A 2A  3A MOBEPXHOCTAX (aHIeB kopmyca FS

sololn :‘°““"A"'°" FSL Kaleiell ycTaHaBIMBAEMBIX CEHCOPOB U
| R en B 2B 3B

mytaropa FSL. @ o=
CranpHas 1aii- M5 M
6a, NpMKUMHAs | LN
ITnomGupoBoyHas < “
IpOBOIOKa raika M 3aluT- : §
Has IPOKJIAJKa a
DuKcaTop - g o
- HAJCBAIOTCI Ha g ] ,E
cKaGe”" P;SL Kabenmm  CeHco- E‘ =]
a3beMaMH
P POB. Ipu- % QOE
v o
Pucynok 7.3 >)KMMHasi — raika = é
3aKpy4YMBAETCsl Ta€UHBIM KIIFOYOM 24 MM 10 YIUIOTHEHUs (pTopo- % &
IJIACTOBOM MPOKJIAIKK ceHcopa. [lociienHee rapaHTUpOBaHHO AOC- =

TUTAETCSl MPU KOHTAKTE METAUNIMYECKOW 4acTh OOJIBIION BTYJIKH
CEHCOpa C YIUIOTHUTEIbHOM MOBEPXHOCTHIO MOHTAXXHOW BTYJIKH. PucyHok 7.4
Ha pucynke 7.2 mokaszaH crnoco0 MmIOMOUPOBKH CEHCOPOB IMOCTE

MOHTa’Ka, a TAK)KE€ 3al[UTa FTePMETUKOM OT MUK U Biaru. [lokpriBaeMble T€PMETHKOM I10-
BEPXHOCTH JOJDKHBI OBITh MPEIBAPUTENHHO MPOMBITHI U 00e3kupeHbl. [[nnHa kabenei
CEHCOPOB paBHA | M, MOATOMY HEOOXOUMO MPEAYCMOTPETH PACIIONOKEHHE KOMMYTaTopa
FSL (pucynok 7.3) B HEMoOCpeACTBEHHON OJIM30CTH OT CEHCOPOB. M300paxkeHo MOAKIIO-
YeHHe U MJIOMOUPOBAHHE PA3bEMOB TPEX CEHCOPOB. i IIUTENbHON HAACKHOMN CITyKObI
KOMMYTaTopa €ro TeMIiepaTypa MpW OKCIUTyaTallud He JoJpbkHa mpeBbimaTh +90 °C

(100 °C kpaTKOBpEMEHHO).
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KoMiuiekr gemMoHTaka CEHCOPOB U3 BTYJIKH (BUHTBI, OOJITHI, IUIaHKAa U OPYCOK) U
IpUMEHEHHE H300paxkeHbl Ha pucyHke 7.4. OIHOBpEMEHHOE BKpY4YMBaHUE OOJTOB B
OTOPHBIA OpPYCOK MO3BOJISIET M30€kKaTh MEPEKOCOB U 3aKIMHUBAHUS MPU HU3BJICUCHUU.
KommuiekT — enuHcTBEHHOE 3((HEKTUBHOE CPEICTBO M3BJICUEHUS] CEHCOpPA O€3 MOBPEXIe-
HUS [10CTIE JJIUTEIBHON pabOThI B dKECTKHUX YCIOBHIX 3KCIUTyaTalluH, B TOM YHUCJIE C CUJIb-
HO 3arpsi3HEHHBIMU JKUKOCTSIMHU.

Jlnist yctaHOBKH aTanka Temnepatypsl TS (maBnenust PS) Ha TpyOOIIpoBoa HCHIONB-
3yeTcs IpUBapHas BTYJIKa U3 KOMIUJIEKTa ITOCTaBKU. BTynka uMmeeT pa3nuyHble BapUaHThI
UCIIOJHEHUS IO JJIMHE B 3aBHUCHUMOCTH OT JuamMeTrpa TpyOompoBofa (pasaen «Komriaekt
noctaBku»). i1 ee MOHTaXka TpeOyeTCsl IPOCBEPIIUTh OTBEPCTUE KPYTJIOE B TUAMETPAIIb-
HOM C€YEeHHMH TpyOorpoBoaa moj yriaoM 90° 3aTtem BCTaBUTH BTYJIKY U mpuBaputh (IIpu-
J0xeHus1). MOHTaX 1aTyuKa MOKET MPOU3BOAUTHCS B U3TMO MM TEXHOJOTHYECKOE pac-
HIMpEHHE TPyOONpoBoAa. YIUIOTHUTENbHAS MOBEPXHOCTh BTYJIKM JOJDKHA Ipeaoxpa-
HATBCS OT OpbI3r MeTajuia Ipu cBapke. Ilocie npuBapku pe3p0y BO BTYJIKE HEOOXOIUMO
O4HCTHTHh MeTUrKOM M10x1,5 (wnu M33x2) mis naruukoB Tiuna TS wuan M10x1 gis gat-
yukoB [ SG BO n30exkaHue MOPYM T'MIIb3bl/JaTUMKA U CaMOM BTYJIKU IPHU MOCIEAYOLIEH
cOopke-pazdopke. 3alUTHYIO THIIB3Y MEepe]] YCTAHOBKOW JaTYMKa TeMITepaTypbl HE00X0-
JUMO MPUMEPHO Ha 5-7% HaANOJIHUTH BBICOKOTEMIIEPATYPHBIM CUHTETUUECKUM WJIU CUJIH-
KOHOBEIM MaciioM (Hanpumep Loctite 8020). ITpu monTaxke TS Ha BepTHKAIBHBIX y4acT-
Kax TpyOOIlpoBOJia JUIsl HAIIOJHEHUS 3alIUTHON T'MJiIb3bl CJIEAYET UCIOJIb30BATh MACIIO M0~
BBIIIICHHOH Bsi3kocTH (Hanpumep conuaon wim Loctite 8101). Pabouee nosoxxeHne gaTau-
KOB JaBieHusi PS — BepTukaibHOE ¢ OTKJIOHEHHEM B mpenenax * 10° snekrpuueckum
pa3peMoM BBepX. J[aTUMKM JaBIEHUS YCTAaHABIMBAKOTCA B NPUBAPHYIO BTYJIKY 4epes
HITYLIEp U3 KOMIUIEKTa NMOCTaBKU. IIpu ycTaHOBKE NaTUMKOB JaBJIEHMS HAa BEPTHKAJIbHbBIE
TpyOONPOBOIbI UIH TPYOOIPOBOABI C pabounmu TemiepaTtypamu Boiiie + 60 °C crenqyer
IPUMEHSTh UMITYJIbCHbIE TPYOKH: B IIEPBOM ClIydae JUlsl COXpaHEHHs] He0OOXOIMMOTO Bep-
TUKAJIBHOTO pab0yero mojoKeHUs JaTYuKa WK CHIDKCHUS TEMITEpPaTyphl.

BHUMAHMUE: [laTuuku u30sITOUHOTO JaBiieHus: (MapkupoBka PSG) uMeroT coob-
HIEHHE C aTMOC(epoit Yepe3 TEeXHOJOTUYECKHUE OTBEPCTHUS B AIIEKTPUUECKOM pazbeMe Ha
Kopmyce. B ciyuae omacHOCTHM 3arpsi3HEHUsl AaT4MKa BO BPEMs IKCIUIyaTalMu CIEAYeT
00ecneYnTh TOMOTHUTENbHbBIE MEPHI 3aIIUThI 00JIaCTH pa3beMa MPU MOHTAXKeE.

Boruncnurens kpenurcs (pUcyHoK 3.1) B J1000M yAOOHOM MECTE U TMOJIOKEHHUH C
IOMOUIbI0 KPOHIUTEIHA U YeTbIpeX BUHTOB M3 (urypymnoB). ['abapuTHble pa3mepbl Bbl-
gucimTens He npeBsimaioT 125x107(120)x35(42) mM. B ckoOkax ykazaH pasmep B cOope
C KPOHILUTEHHOM M C T€pMOBBOAAMHM KabOenell natunkoB. CrpaBa OT BBIYMCIUTENS PEKO-
MEH/yeTCsl OCTaBUTh CBOOOIHOE MecTO He MeHee 50 MM 1111 kabenel naTunkoB. B cimydae
YCTaHOBKM BbluMciauTens Ha peiiky DIN35 BbrumcinuTenp onumuoOHanbHO KOMIUIEKTYETCS
COOTBETCTBYIOIIUM KPEIMEKOM.

Kabenu nomkHbI ObIT 3alUIIEHBl OT COPUKOCHOBEHUS ¢ HarpeTbiMu Boie 70 °C
MOBEPXHOCTSIMH U MEXaHUUECKUX MoBpexaeHui. [lonkmouenne kabenei mporu3BoIUTCS B
COOTBETCTBUHU C MAPKUPOBKOM. JloMycKaeTcsi COBMECTHas yKJIaJika Kabesnel OJHOro cuert-
gyuka. [Ipu nmpokiagke kabeneit

3AIIPEITAETCA:

- [EpEeKpy4HBaTh U JOIYCKATh U3rHOBI MAJIOro paauyca,
- YKJIaJIKa BJIOJIb JIEKTPUYECKUX CUIOBBIX MUTAIOIIUX JTUHUMN.

BHUMAHMUE: Tpy6onpoBoa — MeCTO YyCTaHOBKH KaXKJIOT0 JaT4MKa pacxoja JoJ-
JKeH OBITh 3a3emiieH. TpeOoBaHME 3a3eMIICHUS OMpPEACISIETCs JACHCTBYIOIIMMH HOpMaMu
AKCIUTyaTaluu TPyOOIPOBOIOB M MPEOTBpAIllaeT MOSBICHUE HA HUX CHUJIOBOTO HaIpsiKe-
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Hus. [Ipy BO3HUKHOBEHUHU CIIOKHOCTEM C OpraHu3auuer 3a3eMIICHHs (KaToAHas 3alluTa
TpyOOIpPOBOJIa, YAAJIEHHOCTh WM TPYIHOAOCTYIMHOCTh KOHTYpa 3a3€MJICHUS, HAIUYUE
HNOJKIIOYEHHBIX K KOHTYPY MOIIHBIX UCTOYHUKOB MOMEX) PEKOMEHAYETCS AHAJIOIMYHOE
3aHyJICHUE.

JInst 3a3eMJI€HUs] JTaTYMKOB Pacxo/ia MPUMEHSIETCS KOHTAKTHBIN JIENECTOK U3 KOMII-
JIeKTa MOCTABKH, MPKUMAEMbIH K MOHTQXHOMY (DJIaHITy JaTYMKa MOCPEICTBOM Traiku. B
CIIy4ae HECKOJIbKMX JaTYMKOB pacxojJa B COCTABE cueTyMKa X12 OHM COEIHMHSIOTCA MEX-
Iy cOOOM U K KOHTYPY 3a3€MJIEHHsI MEITHBIM MHOTO’KMJIBHBIM IPOBO/IOM CEYEHHEM HE ME-
Hee 2 MM,

JIist 3a3eMIIEHMSI KOPITYCa BBIYMCIIUTEINS UCIIOJIb3YETCS TIOCTABIISAEMbIN B KOMILIEKTE
HOJIKJIFOUEHHBIN K KOprIycy 15 ¢cM NpoOBOJHUK ¢ KOHTAKTOM Ha cBOOOJHOM KoHIe. Hapa-
IIMBaHUE JJIMHBI 3a3€MJISIOLLETO NMPOBOJHUKA BBIUMCIMUTENS JO HEOOXOJUMOM MpPOU3BO-
JIATCS M30TMPOBAHHBIM MEHBIM MHOTOXKHIIBHBIM IPOBOJIOM CedeHneM He MeHee 0,2 MM°.
[Tonkrouenune 3a3eMIISIOIIEro MPOBOIHUKA IPOU3BOAUTCS JIFOOBIM crIocoOoM (Taiika, 00-
KUMKa, KJIEMMHAs KOJIOJIKA), 00€CIeUNBAIOIMM HaACKHbIN 3JIEKTPUYECKUI KOHTAKT. 3a-
3eMJICHHE BBIYHCIUTENS MPOU3BOJIUTCSA HAa BBHIOOP: Ha KOHTYpP 3a3€MJICHHS WJIM Ha KOH-
TaKTHBIM JIENECTOK 3a3€MJIEHU TaTYNKA PACXO0a.

OOopynoBaHue 3a3eMJICHHS He CBSI3aHO C JOCTHKEHHMEM JJIEKTPUYeCKOW WU
HHOI 0e30ImacHOCTH PabOThl CO CUYETUYMKOM. 3a3€MJICHHWE MOBBIIIAET YCTOWYMBOCTH K
IIEKTPOCTATUYECKUM W 3JIEKTPOMArHUTHBIM IOJIIM 3a CUET SKPAaHMPOBAHMS KOPILyCOM
BBIUHCIIUTENS U 00eCIIeYrBaeT HaJXKHYIO Oecriepe0oiiHy 0 paboTy cUeTUHKa.

BHUMAHMUE!

3nak «X» B MapkupoBKe B3pbiBo3ammThl Beuuciureneii CALC u amantepos
X12AC yka3biBaeT Ha cHelUalbHbIE YCIOBHS MX 0€30MacCHOr0 MPUMEHEHHUS, 3aKIII0Yat0-
IIMECS B CIEAYIOIIEM:

- K BeruncnurenssM CALC MoryT noakiro4aThCcsi BXOJSAIIME B KOMIUIEKT MOCTaBKU
JaTYUKH TeMIepaTypbl 1S, AaTuuku AasieHus PS, kaGenbHble pa3BeTBUTEIN U KOMMYTa-
Topbl FSL, ynosnerBopsitoire TpedboBanusiM myHKToB 4.6.24 «IIpaBuia ycTpoiicTBa 3Jiek-
TPOYCTAaHOBOK. DIEKTPOOOOPYI0OBAHUE CHEIUAIBHBIX YCTAHOBOK» (111 YKpauHsl), 7.3.72
«IIpaBuiia ycTpoHCTBa 31EKTPOYCTAHOBOKY,

- 3amena jgutueBbix 6atapeit CALC u agantepoB X12AC gomkHa IPOU3BOIUTHCS
BHE B3PBIBOOIACHBIX 30H,

- B MH(OPMAIIMOHHYIO CE€Th MOTYT BKJIIOUAThCS OJHOBpEMEHHO He Ooiniee 20 BBI-
yuciaureneiit CALC,

- BO B3pbIBoomnacHoi 30He agantepbl X12AC MOryT MOKIIOYAThCS K BHIUMCIUTE-
assm CALC gepes ontuueckuii uHPpakpacHbli HHTEpPEHC WM NMPU OTKIIOUEHHOM Iepe-
xonauke RS232 (USB) — gepes nmpubopubiii uaTEpdEiic,

- anpantepbl X12AC, pacnonokeHHbIe BHE B3PbIBOOTIACHOM 30HBI, MOTYT IMOJKITIO-
yaThcs K BeruucimrensiMm CALC Bo B3phIBOOTIACHOU 30HE 4epe3 MpUOOpPHBIN MHTEpeiic
P YCJIOBUU OTKJIIOYEHUS afjanTepa OT KOMIIboTepa (MIpUHTEpa),

- noaxmrodeHue amantepoB X12AC kK mepCcOHATBHOMY KOMITBIOTEPY (IIPUHTEPY)
JOJDKHO TPOU3BOJMTHCS BHE B3PHIBOOMACHBIX 30H; MPHU 3TOM NpUOOPHBIM MHTEpdeiic
alanTepoB J0JKeH ObITh oTKIItoueH oT Bbhruncnuteneir CALC u pa3BeTButeneil BO B3pbI-
BOOITACHOM 30HE€.
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8. [ToaroToBka k pabore. HactpoeuHbie mapaMeTpsl

B cepBucHoMm pexume YcranoBka (cmotpu paznen «llopsimok paGoTsi») ycTaHo-
BUThH HACTPOECYHBIE MapaMeTPBhI:

- CYETYMKa: S3bIK AManora, agpec NpuOOpHOro uHTepdeiica B ceTu, TUl HOpMHu-
pPYEMOTO apXxuBa KOJUYECTBA KHJIKOCTU (00beM-Macca), eIMHUIIa U3MEPEHHS TEIIOBON
HEPruu (JKOYJb-KAJIOpHs), MPU HEOOXOAMMOCTH MPOU3BECTU KOPPEKIHUIO MOKA3aHUU
4acoB,

- MOJyJiel: 3HaUeHUe TeMIIepaTypbl OTCYTCTBYIOLIErO TPyOOIpoBoAa (B MOAYISAX
uct. 01, 06, 07; npu Tennoydere 3TO JOroBOpHAsi TEMIIEpATypa XOJIOAHOU BOJIbI), JaBJie-
HUM (CpeaHHe 3HaYeHUs U30BITOYHBIX JaBJICHUMN; MIPU TEIVIOYYETE 3TO TOTOBOPHOE AaBJie-
HHUE XOJIOAHON BOJBI) B TPYOOIPOBOJAX YCTAHOBKU AaTYUKOB Temiieparypsl {151}, nua-
METPBI MPSMbBIX YYACTKOB B MECTE YCTAHOBKH JJATYMKOB PACX0/Ia.

[Tocne 3amosiHEHHS TPyOONMpPOBOAA TETUIOHOCUTENEM (BOJON, MHOM JKHIKOCTHIO)
cienyeT co3/aTh MOTOK C MaKCHMalbHO BO3MOKHBIM PAaCXOJOM JUIMTEILHOCTBIO He-
CKOJIbKO MHUHYT. 3aT€M pacxoJ MOKHO YMEHBIIUTh M 4yepe3 20 MHUH IMOJHOCTBIO IEpe-
KpbITh. B cepBucHom pexxume [loBepka Mpou3BecTH KOPPEKIMIO CMEUIEHUS HYJIS JaT4H-
KOB pacxoja. Koppekuust MoxkeT ObITh MPOU3BEICHA Cpa3y MO BCEM MOJAKIIOYECHHBIM J1aT-
YUKaM WJIM BBIOOPOUYHO B COOTBETCTBHM C MEHIO. Bpemsi KoppeKInu — HECKOJIbKO MUHYT
Ha Ka)XbIIl JaTYUK.

[Ipu oTrpy3Ke CUETUYMKOB U OTCYTCTBUM OTMETOK B CrielU(PUKaIMK 3aKa3a yCTaHaB-
JMBAIOTCSI PYCCKHM SI3BIK, aapec uHTepdeiica — 7, apXUBUPOBAHKE 1O Macce (B MOAYIISX
uct. 01 — o o6bemy), enuHHIIA U3MEPEHUS — KaJopusl, TEMIIEpaTypa XOJIOAHOU BOJIbI —
0 °C, Temmepatypa tpybompoBona mis 01 ucmonHenus — 20 °C, 3HaueHUS] TUAMETPOB
IPSAMBIX YYaCTKOB (MPU KOMIUIEKTAIlMU JATYMKOB pacxoja MpsIMbIMU Y4acTKaMH, B MPO-
TUBHOM CJIydae yCTaHaBIuBaeTcs 3HaueHune papHoe DN).

9. Iopsnok paboThI
Ha pucynke 9.0 nmpuBeneHo quaaoroBoe MEHIO CUETUMKA MPU €ro AKCIUTyaTalluH,
I7Ie Ha)XKaTHEM BCETrO TOJIBKO MPaBO KHOMKH IMOJIH30BATENIb MOXKET MOCMOTPETh BCE OC-
HOBHbBIE U3MEpPEHHBIEC MapaMeTpbl. MEHIO PEXXKMMOB MOJIb30BATENS ABISETCSA YaCThIO MOJI-

HOT'O MCHIO PCIKUMOB.

MEHIO PEXKMMOB /UIA 110/1b30BATEJIA

OBBEMHBIN, MACCOBBIN
PACXOJZIBL fQV1E, JOMIE

bbEM, MACC
(UL, M1

BPEMS PABOTBI
HJUYYyYyYy:MM:CC

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

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 noaHoMm o0beMe MEHIO CUETUHKA COACPIKUT ABa PCKUMaA WHAUKAIIUA (pI/IcyHKI/I

9.1, 9.2 Tlonnoe MeHto cueTunka B [IpuiIOKeHMIX): OCHOBHBIX MapamMeTpoB (MHIUKAIUS

Pucynok 9.0
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U3MEPEHHBIX MMAPaMETPOB M BEJIUYMH) U JIONOJHHUTENBHBIX MapaMeTpoB (KOHTPOJIb KOP-
PEKTHOCTH YCTAHOBKM M SKCILTyaTalldd CUETYMKA) U CEPBUCHBIE PEKUMBI: Y CTAaHOBKA
(BBOA mapaMeTpoB IpU YCTaHOBKE cueTuynka), Koppekuus (BBoA mapaMeTpoB JaTYMKOB
IIpU UX 3aMeHe U nocie nosepku), [loepka. Bxox B cepBUCHbBIE peXUMBI IPOU3BOIUTCS
no naposto: 11223344 — pxon B pexxumbl YcraHoBka U Koppekiust (mpoayO0iaupoBaH 1o
YMOJIYAHHUIO JUIsl K&XKJI0T0 MOJYJIsA, IO 3alpoCy 3aKa3uMKa YCTaHABJIMBAIOTCS pa3HbIE Ia-
posn) u 31415926 — IloBepka (00wmmii Ay Bcex Moayiei). Bxox B pexum [loeepka npe-
peIBaeT mpouecc uaMepeHus. [laponu Moryt ObITh M3MEHEHBI IO 3allpoCy 3aKa3uuKa.
CueTynk MpoU3BOAUT aBTOMATUUYECKUI BBIXOJT U3 peXUMOB MHAMKanu 1 Y cTaHOBKa IpU
nepepeiBax B pabdote cBbile 60 cekyna. /st 3aBepiieHnst paboThl B CEPBUCHBIX PEXKUMAX
Koppekuus u [ToBepka HEOOX0IMMO HUCIIOIB30BATH IYHKTHI MEHIO « BBIXO/1 U3 MEHION.

Huxe onucanpl pexxuMbl pabOThI ¢ KJIAaBUATYpO U UHAUKATOPOM cueTyuka. OobeM
MEHIO, MPEJCTABIEHHBIN B ONMHUCAHUH, SIBISIETCS MAKCHMAJIbHO IOJHBIM U OTPa’KaeT BECh
BO3MOXKHBI 00BEM MHQOpMALMU U cepBUca. PeaibHble UCTIONHEHUSI MOAYJIEN U KOHpU-
Typaiyy CYeTYHMKa HCIOJIBb3YIOT OOBIYHO YacTh MPEACTABIEHHOTO MeHI0. McxomaHoe co-
CTOSIHME: MHAMKATOpP BbIKIIOUYEH. [Ipyu HaxkaTum 110001 KHONKU aKTUBU3UPYETCS MHINKA-
Top. [lepeMenienne BIEBO U BOPABO MO MEHIO MPOU3BOJAUTCS, COOTBETCTBEHHO, 110 KJI u
KII. ITepememienne BBepx-BHU3 — KB. IIpu BBoAE naposst win peJakTUPOBAHUM JAHHBIX:
BbIOOD penaktupyemoit udpsl — KJI u K11, uamenenue 3nauenust uudpel — Npu HaxXaTon
KB ¢ nmomomsro KJI nimmm KII. Oxonyanne BBoga — KB B mo3unuu 3Haka «I» Ha WHIUKA-
TOpe, OTMEeHa — «x». CYEeTUNK UTHOPHPYET BBOJ 3aBEJOMO OMIMOOYHON HMH(MOpMAINK B
CEPBHUCHBIX peXUMaxX ¢ OJJHOBPEMEHHOMU Bbl1auei COOOIEHNUS.

Ha Bxone B mento (pucynok 9.1) Beioupaercs |RDA st cusitust apxuBHoi uadop-
Maluu 1o MHQpakpacHoMy MHTep(delcy Wiau OAMH M3 MOIYJIeH CueTdYMKa JUIsl MHIAUKa-
uu/cepsuca. CHsITHE apxuBa 1o uH(ppakpacHoMy uHTepdeiicy 3annmMaet B cpenneM 20 c.
PaccrostHue 10 yCcTpoiicTBa CUMTBIBAHUS JTOJDKHO HaxoAuThes B mpeaenax 10...50 cm. Ha
MOMEHT CUMTHIBaHUSI OKHA MHTEP(ENCOB CUETUMKA U aJanTepa pacloiaraloTcs OJHO Ha-
IPOTUB APYTOTO.

BHUMAHMUE: B cBsi3u ¢ mMHUPOKUM pacipOCTPaHEHUEM SHEProcOeperaronmx oc-
BETUTEJIbHBIX JIAaMII B Psi/ie CIy4aeB OTMEUYEHBI IPOOJIEMBI CBSA3H CO CUETUYMKOM IO HH(ppa-
KpacHoMY uHTepdeiicy. YacTh Takux JamMm W3IydaloT MEepUoANYEcKHe HHQpaKpacHbIE
HUMITYJIbCBI OOJIBIIION BEIWYMHBI, Hapyliawmue yctoiiuuBocth kaHaita |IRDA. Tlpu stom
CJIeIyeT UCKIIFOUUTh MTONaJaHue IPsIMOTO CBETAa OCBELEHUS HAa BBIYUCIIUTE.

Huouxayua ocnoenvix napamempog T03BOJSET BBIBECTH HA UHJIUKATOP BCE MU3-
MepsieMbl€ BEJMYMHBI. B cilydae HenmpaBUJIBHON YCTAHOBKH, DKCILTyaTallMM WM HEHC-
IIPABHOCTU CUETYMKA BO3HHUKAET COOTBETCTBYIOILEE COOOILIEHUE HA MHIUKATOPE U B ap-
XMBE aBapUUHBIX COOBITUHN Moayis (cMoTpu Tabmuiy 9.1). Ilpu sToM mpouecc HakoIuIe-
HUSl CYMMapHbIX BEJIMYMH B MOJAYJIE MOXKET OCTaHABJIMBATbCA. B 3TOM ciyyae akTMBU3U-
pyeTcs CUETYHMK BPEMEHHM OCTAaHOBKM MOAYJIS, HAKAIUIMBAIOLIMN CyMMapHOE BpeMs Ipo-
cTos. Bpems paboThl cueTyrKa HAYMHAET HAKAIJIMBAaThCS ¢ MOMEHTA U3TOTOBJIEHUS U OC-
TaHABJIMBAETCS TOJIBKO B CIy4ae MOJOMKH CUETUYHMKA WM IIPH MOJHOM pa3psiie batapeu.

ApxuB aBapuiHBIX COOBITHM TaK)K€ HAKaIlJIMBAET HH(POPMAILUIO O BBIXOE TEMIIEpa-
TYpBl KOpPITyca BBIYHCIUTENS 3a mpeaensl padoyero nuanazoHa «Tc < — 30 °Cy, «Tc >
+60 °C» u nonHoM paspsne Oarapen «bartapest pa3pspkeHa» IMPU HANPSKEHUM HUXKE
2,9 B, 10 1OCTHXEHUN KOTOPOTO CUETYUK MpeKpaiaet padbory.

Ilpeocmasumensam uncneKmupylowux Op2aHu3ayull pekomeHoyemcs oobpawjams
BHUMAHUE HA COOMBEMCMEUE CYMMAPHO20 BPEMEHU OCMAHOBKU MOOYIeU CUemuuKka 0o u
nocie 8600a €20  HKCHAYAMAyUIo, d 8 Cayuae ux pacxodcoeHus — mak#ce Ha KOIU4ecmeo
6X0008 8 CEePBUCHDBLE PEHCUMDL.
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Tabmuma 9.1
N3mepenue
Coobuienne lefllllflﬂa Bpems oc- | 00beM, | Temnosas
TaHOBKH Macca OHCpPTUA
Pecrapr COoii mporieccopa Uil pe3ysbTaT TecTa — + +
3amMeHUTh Hanpsoxenue 6atapen Huxe 3,1 B (octanocs npumepno 10 % - + +
Oarapero €MKOCTH OaTapem)
Ommbka T | HeucpaBHOCTh MJIM HEUCIPABHOCTh AATYMKOB TEMIIEPATYPHI + — —
(P/V) (maBnenusi/pacxomna), oOpbIB-3aMbIKaHUE KaOesed, OTKIroue-
HUE TaTIYNKOB
T1<T2 TemmnepaTtypa momaromniero TpyoompoBoJa MEHBIIE TeMIlepa- — + -
Typbl oOpatHoro 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 nmpeBbIaeT yCTaHOBICHHBIA MPEET — + +
Ommbka Q | OTcyrcTBHE KUIKOCTH (HETIOJHOE 3allOJIHEHHE) B JaTUUKe + — —
pacxolla WM HaJU4Yue B MOTOKE OOJNBIIOTO KOJIWYECTBA HE-
pPacTBOPEHHBIX Ta30BBIX IY3BIPHKOB M TBEPHBIX NpUMecel
WM 3aCOpEHUe JaTurhKa pacxojia Ui HapylIeHbl TpeOOBaHUS
TUAPABIMKY IPU MOHTA)KE WJIM HEUCIIPABHOCTh
YpoBeHb [loBbIlICHHBIM ypOBEHb MOMEX I JaT4yuKa pacxoia, BbI- - + +
oMeXx 3BaHHBIA AIEKTPOMATHUTHBIMH HAaBOJKAMH, JIJICKTPUUECKUM
TOKOM IO MOHTQXHOMY TpyOOIPOBOAY, MEXaHUUYECKUMHU
BUOpaLMSIMU BBICOKOM YacTOTHI WJIM KaBUTAIMEl B M3Mepsie-
MOM JKUIKOCTHU
HeucnpaBHa | Tonpko st matunkoB pacxona ucnoiHenuss T. HepaGoro- - + +
JMaroHanb | crmocoOHa ojHa (JBe) mapa ylbTpa3BYKOBBIX CEHCOpOB. [Ipu-
FS YHHBI Pa3HOOOpa3Hbl, B TOM YHMCIE 3acopeHue. JlaTymk pac-
X0J1a pab0TOCIIOCOOEH, CMOTPH pazen 2

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

B pexume Huoukauusa ocnoenvix napamempoe naxarueM kHonok «KJD», «KID»
MPOU3BOIUTCS BHIOOP poOJia MHAULIUPYEMOTO NapameTpa BbIOPAHHOTO MOJYJISI CUETUYHKA.
IIpu nmocnenoBarensHOM Haxkatuu «KII» nHAMIMPYIOTCSA, COOTBETCTBEHHO:

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

- JaBjieHus maTtdynkoB P1, P2,

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

- 00wmeMm u Macca U1, M1, U2, M2, UII, MII,

- 0o0BeMbl npu MHOTOTapudHOM yueTe ropsueit Boasl U, USO+, U45-50, U40-45,
U40-, cOOTBETCTBEHHO CyMMapHbIii 00BEM U 3HAUEHUS B TEMIIEPATYPHBIX 30HAX,

- TeIIoBas MOITHOCTH U dHeprus P, E,

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

- BpeMs paboThI.

VY4yeT pasHOCTH TIOKa3aHW TEIUIOHOCHTENS MO0 Macce SBISETCS MPEANOYTUTEh-
HBIM: €€ BeJIM4YMHAa OOBEKTUBHA, T.K. HE 3aBUCUT OT TEMIIEPATYpP B TPyOOIPOBOAAX.

Hnoukayus 0onoiHumenbHbIX nApamempos He NPEPHIBACT MPOIECCa U3MEPECHUS
Y IPOU3BOAUT UHAMKALIUIO CIIY)KEOHBIX JaHHBIX:

- TapaMeTphl CUETYUKA: 3aB. HOMEP, aJpeC B CETH, HCTIOJHEHUS MOJYJICH, CyMmMap-
HOE BpEMsi OCTAHOBKH MOJTyJIeH, 00111ee KOJIMYECTBO BXO/I0B B CEPBUCHBIE PEKUMBI, KOJIH-
YECTBO U JIaTHI TIOCIICTHUX BXOJIOB B KK/ CEPBUCHBIN PEKHM,

- TapaMeTpbl JATYMKOB pacxoja (WK MapaMeTpbl NOJKIIOYEHHBIX CYETYMKOB BObI):
THII, 3aB. HOMEP, MPOITYCKHAsi CIIOCOOHOCTH 0 PACXOy W TETIIOBOM MOITHOCTH, K0 duiu-
€HT IpeoOpa3oBaHus, TUAMETP MPSMBIX YYaCTKOB (IIEHA UMITYJIbCa CUETUYMKA BOJIbI),
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- TapaMeTphl JaTYMKOB TEMIIEpATyphl: TUTI, KOdhGHuImeHT npeodpazoBanusl,

- TapameTphl JaTYMKOB JIABJICHUS: THII, 3aB. HOMEp, KO3 PUIMEeHT peoOpa3zoBaHus,

- HampspDKeHue 0aTapeu, TeMreparypa BhIUYUCITUTENS,

- 3HAYEHMS JABJICHUI B TpyOONpPOBOAaX YCTAHOBKH JTATYUKOB TEMIIEPATYPHI.

Unghopmayus uz pescuma Hnouxayus oonornumenbHuvix napamempos 00AHCHA CO-
omeemcmeogams danubim u3 « Ceuoemenvcmea o npuemke u ynakosxey uz Qopmynapa.

Cepesucnuie pexcumnl (Ycmanoeka, Koppexyus, Ilosepka) 1o3BOJSIOT UBMEHSTh
napamMeTphl CYETINKA U aBTOMATU3UPYIOT MPOIIECC METPOJIOTUIECKOTO TECTUPOBAHUS.
Pexxum Y cTaHOBKA MTO3BOJISET 3a/1aTh: OOIIME TapaMeTPhl CYETUHKA (S3BIK TUAJIoTa, aapec
npuOoOpHOTO MHTEpdelica B CETH, TUIT apXHBa KOJUYECTBA XXUAKOCTH (00beM-Macca), eu-
HUIIa U3MEPEHHUS TEINIOBOM SHEPTUU (JIKOYIIb-KAJIOPHs ), KOPPEKIIHS BpeMEeHH (B Mpeenax
+ 1 gaca B roj) U mapaMeTpsl MOAyJieH (3HaUYeHHWE TeMITepaTyphbl TPyOONpoBOAa WK OT-
CyTCTBYIOIIETO TpybonpoBoaa B moayssax uct. 01, 06, 07, 3HaueHus u30bITOYHBIX JaBJie-
HUIl B TPyOOIIPOBOaX YCTAHOBKHU JIATYMKOB TeMiiepatypsl {1S/i}), 3HaueHuss 1uamMeTpoB
IPSMBIX Y9aCTKOB B MECTE YCTAHOBKH JTATYMKOB pacxojia. Pexxum YcTaHOBKa HE MpephI-
BaeT Ipoliecca u3MepeHus. Bxoa B MyHKThI MEHIO, 0003HAUYEHHbIE TYHKTUPOM, HE (PUKCH-
pyeTcs B apX1UBE KOPPEKIIHIA.

Pexxum Koppekiusi mo3BosiieT u3MeHATh K03PGUIIMEHTHI TpeoOpa3oBaHusl JaT4yH-
KOB TEMIIepaTyphl, aBJIICHUs W pacxojla Mmocie KanmuOpoBku. M3MeHeHHEe mapameTpoB
MPOU3BOJUTCS B IMIYHKTE MEHIO BBOJ MOCpEeCTBOM MOIKIIOUYEHHOTO K MHTEp(EHCy cUeT-
YyKa KOMIIBIOTEPA C YCTaHOBJIEHHOM Iporpammon «Koppexkuus». Pexxnm Koppekuus He
IPEPHIBAET MPOIECCa UBMEPEHUS.

Pexxum IloBepka mommepXKWBaeT TOBEPKY H3MEPEHUS TEMIEPaTyphl, JTaBJICHHS,
pacxonia/o0beMa, BBIYMCICHUSI TEIIOBOM SHEPrUU (CMOTPHU COOTBETCTBYIOIIME IMYHKTHI
MEHIO Ha pUCyHKe 9.2).

[IponvBHas ycTaHOBKA JUIsl IOBEPKH CUETYMKOB MOKET OBITH JIFOOOM KOHCTPYKIIUU
Y TIPUHITUTIA JEHCTBUS U TOJDKHA 00€CTICUNBATh:

a) HEMPEPHIBHOCTh BOCIPOU3BEIAEHUSI HEOOXOIUMOTO pacxojia B TEUCHUE WHTEpPBa-
JIOB BpEeMEHU, OTOBOPEHHBIX B pazzene «[loBepka cueTumkay,

0) yCTaHOBKY IMOBEPSEMbIX JATYMKOB PACX0/ia C MPSIMbIMU Y4acCTKaMU, OTOBOPEH-
HBIMU B IPWIOKEHUN «PexomMeHyeMbie MpsMble YIaCTKU MPU MPOTUBHBIX UCTIBITAHUSIX)
pasnena «IloBepkay.

[TponvBHON PEXHM CUETIMKA IO PACXOIy-00hEMYy CHHXPOHU3UPYETCS C pabdoTon
MPOJIMBHOTO CTEHJA JBYMsI CIIOCOOAMM: YNpaBJIEHUEM HayajoM-3aBEpIICHUEM IPOJIMBA
no Haxxaturo kHonku KII (mepBoe Haxkatwe — cTapT, MOBTOPHOE — CTOIT) WJIH 1O YPOBHIO
curnana HanpsokenueMm +(5...20) B Ha Bxoze start/stop (kontakt 4) nuHTEphEHCHOr0 passb-
ema cueTynka. KHOMOYHOE yIpaBieHHE MPOIMBOM MPEIHA3HAYCHO IJISl MPOJMBHBIX pe-
KUMOB C HYJIEBBIM PAacXOJOM JI0 CTapTa. YTpaBlI€HUE MPOJUBOM AIEKTPUUYECKUM CUTHA-
JIOM TIPEHA3HAYCHO IS MPOJIMBHBIX PEKUMOB C TOYHBIM 3HAYCHUEM Pacxoja, yCTaHOB-
JICHHBIM HaKaHyHE cTapTa. BTopoil pexuM MpoJIMBHBIX UCIBITAHUH sIBiIsieTCSl Oojee ToY-
HBIM ¥ TI0O3TOMY TPEAMOYTUTEIBHBIM 7151 TpuMeHeHus. [IpouB naTyukoB pacxoaa, mpe-
HA3HAYEHHBIX JJI1 YCTAHOBKU C KOHYCHBIMHU BCTaBKaMH WU (JiaHIaMU, TPOU3BOJAUTCS C
KOHYCHBIMHM BCTaBKaMH WX (DJIAHITAMH TOTO K€ MCIIOTHEHUS, COOTBETCTBEHHO.

becniponuBHO pexuM MO pacxoy-o0beMy 00ecreurBaeTCs MpPHU MOAKIIOYEHUU
KOMITBIOTEpA C yCTaHOBIEHHOU Tporpammont FlowtestX 12,

Hcnonb3oBanue pexxuma [loBepka onncano B Metoauke noBepku. Pexxum [loBepka
MIPEPHIBAET MPOIIECC M3MEPEHUS M HE UCKAKACT paHee HAKOTUICHHBIC JJAHHBIC M ApXUBHI.
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10. Texundeckoe 0OCTyKHMBaHHE

OO0ecnieueHue B3pHIBO3ANIMUIIICHHOCTH MIPU SKCILTyaTalluu

CyeTunKH OJBEPraroTCs ABYM BUAAM CEPBHCHOTO oOcmyxuBanus: Nel (MUHUMYM
pa3 B rox), Ne2 (pa3 B uetbipe roaa). [Ipu Bcex HEMCIPABHOCTAX CUETUMKA MM JJIS 3aMe-
HbI 0aTapen NMUTaHus 00paIaTbCcs Ha NPEANPUATHE-U3TOTOBUTENL WIIH 32 MpeIeIaMu Tep-
puTOpHUM YKpauHbl — B PETHOHAJIBLHOE IPEICTaBUTENIBCTBO.

[Tpu oOcnyxuBanuu Nel MpoBEPUTH OTCYTCTBUE TEYH B MECTAX MOHTaXa IaTYUKOB,
HaJIe)KHOCTh KaOEJbHBIX COEIMHEHUH, 3a3€MJIEHUS], OTCYTCTBUE MEXAHUYECKUX U APYTUX
BUJUMBIX MOBPEXKIECHUN KOMILJIEKTA CYETUMKA, MPOBEPUTHh (PYHKIIMOHUPOBAHUE KHOIIOK,
UHAMKATOpa, HanpsbkeHue OaTtapeu nurtaHus. HampspkeHue HOBOM OaTtaped cOCTaBisieT
npumepHo 3,7 B. Ilpu cumwxenun Hanpspkenus 1o 3,1 B mpu obparieHun K HHIUKATOpy
CUETUMKa MOSBISIETCS HaANUCh «3ameHuTe Oarapero». llpu cHuKEHHM HanpsKEeHUs 110
2,9 B cueTunk momeniaeT HaKOIJICHHYIO MH(OPMAIMIO B aMATh U MIpEKpamiaeT padoTy.
ITpu oOcayxuBanuu Ne2 BBINOJHUTH NepedyeHb paboT mo oOciyxuBaHuio Nel, a Takxke
Ipy HEOOXOJAMMOCTH IEMOHTAX, OCMOTP, OYUCTKY U IPOMBIBKY MOHTaKHOM 4acTH JaT4H-
KOB TEMIIEpaTyphl U JaBJICHUs, BHYTPEHHEN MOBEPXHOCTH AATYUKOB pacxoja. ITpu HeoO-
XOJIUMOCTH TPOU3BOJIUTCS 3aMEHA YIUIOTHHUTEIBHBIX MPOKIAJOK JaTYMKOB. MexaHuye-
CKasl YACTKAa U3MEPUTEIbHOM KaMephl TaTYNKOB JIaBJICHUS 3aIPEIACTCS.

[Tpu 3KcIuTyaTanyy B3pbIBO3AIMIIEHHOTO UCIIOIHEHUS cueTurka X 12 HeoOXxoaumo
pykoBojicTBoBaThesi HacTosiuM PO, rmaBoit 4 JIHAOIT 0.00-1.32-01 «IIpaBuna ycTpoii-
CTBa 3JIEKTPOYCTAHOBOK. DJIEKTPOOOOPYJOBAHUE CIELHAIBHBIX YCTAHOBOK» (sl YK-
paunsl), rnaBoi 3.4 T193I1 (mns Ykpaunsl), rmaBoit 7.3 I1YD, [IpaBunamu 6e30macHoi
AKCILTyaTallK 3JIEKTpoycTaHoBOK notpedureneit 1IBOII, neiictBytomumu [IpaBunamu
TEXHUUYECKON SKCILTyaTalllu 3JEKTPOyCTaHOBOK notpedutener [ITD u npyrumu Hopma-
TUBHBIMH JOKYMEHTaMH, JEHCTBYIOLIMMHU B KOHKPETHOM OTPACIIH MPOMBIILIEHHOCTH.

3ameHa OaTaped NMUTAaHUS BBIYMCIUTENS HE BbI3bIBAET HEOOXOIMMOCTH IOBEPKH,
IPOU3BOAUTCS HA NPEANPUITUU-U3TOTOBUTENE WIM YIOJIHOMOYEHHBIM MPEICTABUTEIEM
«3MepUTENBHBIX TEXHOJIOTUI B IPUCYTCTBUU MPEACTAaBUTENS OPraHU3alUU, OCYILECTB-
JSIOLIEN MTOBEPKY CUETUMKOB, MIIM MIPEACTABUTENS CIIy>KOBbI yyeTa NMOCTABIIMKA U3MeEpsie-
MBIX CYETYMKOM PECYPCOB.

11. XpaHenue u TpaHCIIOPTUPOBAHUE

JlomyckaeTcsi TpaHCIOPTUPOBAHUE CYETUYMKOB BCEMHU BUIAMHU Ha36MHOTO WJIHM BOJ-
HOT'O TPaHCIIOPTa MPHU YCIOBUM 3aLIUTHI OT aTMOC(EPHBIX OCA/IKOB, a TAKIKE CAMOJIETOM B
OTaIlJINBAEMbIX TePMETUYHBIX OoTceKax. [Ipu morpyske 3amperiaercsa 6pocaTh yIakoBKY CO
cueTyukoM. /lomyckaercs TpaHCIOPTUPOBAHKUE U XPAaHEHHE CUETUYMKOB MPU TEMIIEpAType
ot munyc 30 go + 60 °C, onuuonanbHo oT Munyc 40°C, oTHOCHUTEIbHAS BIAXKHOCTH 10
95 %. Temneparypa 3a IpeaesaMyu OrOBOPEHHOIO IMara30Ha MOXKET IPUBECTH K BBIXOLY
U3 CTPOS KUJKOKPUCTAIIIMYECKOT0 MHANKAaTOpa. OTHOCUTENbHAS BIaXKHOCTh IIPHU XpaHe-
Huu: 10 80 % npu remneparype 35 °C.
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12. IloBepka cueTunka

Hacrossmmin paznen yctaHaBIMBaeT METOAMKY NEPBUYHOM M MEPUOJUYECKOM ITO-
BEpKH TeroBoaocueTdynkoB X12. [lepuoguunocts nosepku —4 roaa. st KOMIUIEKTalun
CUeTYMKa JaTYMKAMH TeMIeparypbl ucnoiaHennit S u P na teppuropun Poccuiickoit ®e-
Jepayy NEPUOIUYHOCTh TOBEPKU — 1 TOI.

12.1 Onepanuu noBepku ykazaHsl B Ta0muie 12.1

Tabmura 12.1

HaumeHoBaHUe onepanum MoBepKU [IyHKT MeTOAUKH

1. ITpoBepKa KOMIUIEKTHOCTH, MAPKMPOBKH 1 BHEIIHETO BHJ1A 12.6.1

2. IIpoBepka qaTYMKOB Pacxoja, 3alMTHRIX THJIH3 U OOOBIIIEK HA TEPMETUYHOCTh 12.6.2

3. KOHTpOJIb OTHOCUTENHHOM MOTPEIIHOCTH UMUTATOPA 12.6.3

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

5. KoHTposIb OTHOCHUTENHLHON MOTPEUTHOCTH TPH U3MEPEHHH O0BheMa KUIKOCTH 12.6.5
OECTIPOITMBHBIM METOJIOM

6. KoHTpoJIb OTPENIHOCTEN IPU M3MEPEHUH TEMIIEPATYPBI U PA3HOCTH TEMIEPATYP 12.6.6

7. KOHTpOJIb OTHOCHTEIILHOW MOTPENTHOCTH MPeoOpa30BaHMs UMITYIbCOB ITOIKITIO- 12.6.7
4aeMOro CUETYHKA BOJIbI U ONPEIEJICHNS HAKOIJICHHBIX BEJIMYHH

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

9. KoHTpOIh MOTPENTHOCTH TPU U3MEPESHUH JTABJICHUS 12.6.9
10.KoHTpOJIb MOTPENIHOCTH TPH U3MEPEHUN BPEMEHH 12.6.10
[Ipumeuanus

1. Ilpu oTpunaTenbHBIX pe3ysbTaTaXx OJHOW M3 OINepalvil MOBEPKU JalbHEWINAs IOBEPKA CUYETUMKOB
MPEeKPaIACeTCs.

2. Ilpu nepBUYHOMN MOBEPKE PE3yNbTAThl KOHTPOJIS MO MYHKTY 2 JOMYCKAETCsl 3aCUUTHIBATh 110 PE3Ylb-
TaTaM MPUEMO-CAATOYHBIX HCTIBITAaHH.

3. Onepanus 1o MyHKTY 3 IpU NEPUOTUUECKOM MOBEPKE MPOU3BOAUTCS TOJIBKO B CIIydae KOHTPOJIS Xa-
PaAKTEPUCTUK CYETUYHKOB OECIIPOIMBHBIM METOJIOM.

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

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

6. Kimacc TO9HOCTH TeriocyeTurnka 00eCedrBaeTCsl BHITOJTHEHUEM MYHKTOB MeToanku 12.6.4-12.6.8.

12.2 CpenctBa moBepKu yKazaHbl B Ta0iuie 12.2

Tabnuma 12.2

IIynkr | HaumeHoBaHHUe CPeICTB MOBEPKU U 00OpPYAOBAHMS, HX XapaKTePUCTHKH, 0003HAYe-
MeTOIMKH| HHe HOPMATHBHOIO TOKYMEHTA, 001I[1ie peKOMEHIANNHU 10 NPHUMEeHEeHHI0

12.6.2 | I'mapaBaudeckuii pecc ¢ KOHTPOJILHBIM MaHOMETPOM, 3a/1aBaeMoe faBienue 10 75,0 MIla,
IpeIeNbl IOMyCKaeMO OCHOBHOW NPHUBEICHHOM MOTPENTHOCTH MaHoMmeTpa + 5 %
12.6.3 | DIEKTPOHHO-CUETHBIN YacTOTOMEp WM Tepuogomep — nepuon 60 ¢, mpeaensl TomycKae-
12.6.10 | moii abconroTHON orpemHocT = 1 Mc
12.6.3 [ IlepcoHanbHbIii KOMIBIOTEp C YCTaHOBICHHOW CEpBUCHON mporpammoit FlowtestX12 u
12.6.5 | mogkmouenHsIM niepexoqaukoM RS232 nnn USB
12.6.4 | PabGouwnii sTanon 1-ro paspsga — NpoiMBHAs YCTAaHOBKA JUIsl MOBEPKU CUETUYUKOB METOJIOM
M3MepeHns 00beMa, Tuanason pacxoga ot 0,006 M4 10 2000 M>/4, Ipeesbl KOMyCKaeMOit
oTHocHuTenbHOU norpentHocT £ 0,3 %
12.6.5 | Wranarenmupkyas o 'OCT 166 — quanazon usmepenuii ot 15 o 1000 MM, ipenemnst g0-
mycKaeMoii 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 TeMIepa-
TYpbI BCEX UCIIOJHECHUN
12.6.6 | Tepmoctar TBepaorenbubii UT — nuama3zon pabouux temmepatyp oT 25 mo 170 °C, cra-
OownpHOCTh ToanmepxkaHus Ttemmeparypbl + 0,006 °C, rpagueHT TeMIiepaTypbl MeHee
0,02 °C/m. IlepBuyHas ¥ mepuoanyYecKas MOBEPKa JATYMKOB TEMIIEpaTyphl Ha TPEIIPH-
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 I'OCT 22978-78, nepuoandeckas moBepka AJaTYMKOB TeMIIepa-
Typbl ucnojiHeHu E, Al u A2
12.6.6 | PabGounii 3TaqoH — IUIATUHOBBIM TEPMOMETP CONPOTUBICHHUS 1-TO pa3psina, AUana3oH H3-
mepenuii ot 0 10 420 °C o I'OCT 22978-78
12.6.6 | M3MepuTenbHBIN MOCT MOCTOSTHHOTO ToKa Kiacca TouHocTd 0,01 mo 'OCT 7165, nepuonu-
yecKasi MOBepKa JaTYMKOB TeMiieparypbl ucnojguenu E, Al u A2
12.6.6 | M3mepuTens napaMeTpoB TEPMOIIEKTPUUECKUIN MPEU3NOHHBIN MHOTOKaHaIbHBIH CA-320
kiacca TounoctH 0,001, neproanyueckas MOBEpKa JaTYMKOB TEMIEpaTypbl HCTOIHEHUH P, S
12.6.6 | Pabouwnii stasnon [1TC-10, mepuogndeckasi moBEpKa JaTYMKOB TEMIIEPATYPhl UCTIOTHEHUs P
12.6.6 [ IlepconanbHbIi KOMIBIOTED C YCTAHOBACHHOM CEpBHCHOM mporpammoii ThermotestX 12
12.6.7 | Kanmu6parop ummnynscoB KT-061 — renepatop mporpaMMHpyeMOro KOJWYECTBA MMITYJIb-
coB, yacToTa 10 5 I'1y
12.6.9 | MHCneKIMOHHBINA OBEPOYHBINA KOMILIEKT «bap-M» — nuama3zoH BOCIPOM3BOIUMOTO JIaBJie-
Hus ot 0,065 o 0,11 Mlla, npenens monyckaemoit abcomroTHOM norpemHocty + 20 [Ta
12.6.9 [ I'py3o-mopiiHeBble MAaHOMETPH U KanuOpaTopsl JaBieHus. Jluamna3oH BOCIPOU3BOAMMABIX
nmasaenuii ot 0,065 mo 50,0 MIla, knace 0,05 u knace 0,15 n1g JaTYNKOB JABIICHUS HUCIOJI-
HeHui Su U, COOTBETCTBEHHO

BCE ['urpometp ncuxpomerpuueckuii BUT-2 — nuana3zon m3Mmepenuid Temmneparypsl ot 15 1o
nyHKTel | 40 °C, npenensl abcomoTHOM norpenrHocTu TepmMoMeTpoB + 0,2 °C, nuana3zoH u3MepeHuit
OTHOCUTENIbHOHN BIaXHOCTH OT 54 1o 90 %, mpenenbl abCOMIOTHON MOTPENTHOCTH THTPO-
metpa + 7 %
[Tpumeuanus. Jlomyckaercs NpuMeHEHHE APYTUX CPEACTB MOBEPKU C XapaKTEPUCTUKAMU HE XYXKe, YeM
y BBIIIETIEPEUNCICHHBIX, U JHala30HAMU B COOTBETCTBUU C XapaKTEPUCTUKAMU KOHKPETHBIX JaTYMKOB

12.3 TpeboBaHus K KBaTU(PUKAIIUN TTOBEPUTEIICH

12.3.1 [ToBepKy CYETUMKOB JOJKHBI MPOBOAMUTH JIHIIA, UMEIOUINE KBATU(PHUKAIIUIO
HE HUXKE WHKEHEPA 0 METPOJIOTHH ¥ OCBOUBIIIHE JTAHHBIN BUJT TTOBEPKH.

12.3.2 Ilepen paboToii auiiam, MPOBOJSIIUM MOBEPKY, HEOOXOAUMO O03HAKOMHUTHCS
¢ paznenamu 1-11 pykoBojacCTBa MO KCIUTyaTallK TEMIoBoAocueTYnKa X12.

12.4 TpeboBanus 0€30MaCHOCTH

12.4.1 Tlpu npoBeeHUH TTOBEPKH HEOOXOIMMO BBHITIOIHATH OOIIHMe IpaBuiia 6€30-
MACHOCTH B COOTBETCTBHH C TPEOOBAHUSMU, M3JI0KCHHBIMA B WHCTPYKIIUU MO TEXHHUKE
0€30IacHOCTH Ha pado4YeM MECTE, YTBEPKICHHOW B YCTAHOBIEHHOM MOPSJIKE.

12.4.2 Tlpu npoBeaeHUN TOBEPKU JOJDKHBI COOIOATHCS MpaBuiia OE30MacHOCTH,
MPUBEJEHHBIE B AKCILTyaTalIHOHHON JOKYMEHTAIIMY HA CYETYUKHU U CPEJICTBA MTOBEPKHU.

12.5 YcioBust nOBEpKU U MOATOTOBKA K HEM

12.5.1 [Ipu npoBeeHUH MTOBEPKHU JOJDKHBI OBITH COOJTFO/IEHBI CIEAYIOIINE YCIOBHUS:

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

— OTHOCHUTEJIbHAs BIXKHOCTh BO3ayxa He Oosiee 80 %;

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

— BIMSIONIME HAa pabOTy CUETYMKA BHENIHHWE DJIEKTPUUECKHUE W MarHUTHBIC TIOJISA,
BUOpAIMU U TPSICKA JOJDKHBI OTCYTCTBOBATb.

12.5.2 CooTBEeTCTBUE BHEIIHUX AJIEKTPUUYECKUX U MArHUTHBIX MOJ€H, BUOpaluu U
TpSICKH TpeOOBaHMAM, yKa3aHHBIM B 12.5.1, KOHTpONIHMPYETCS MPU MPOBEICHUH aTTeCTa-
Uy paboyux MecCT.

12.5.3 IlpumeHsieMble TIpU MPOBEACHUU IMOBEPKH CPEICTBA M3MEPEHUM JOJKHBI
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OBITh MTOBEPEHBI B YCTAHOBJIEHHOM TOPSIJIKE.

12.5.4 TlpumeHsemble CpeCTBa MOBEPKHU MOJTOTOBUTH K pabOTEe B COOTBETCTBUU C
UX JKCIUTyaTallMOHHOM JokyMeHTarueil. C4eTYnKku MOArOTOBUTH K paboTe B COOTBETCT-
BUU C pa3fiejoM 8 PYKOBOJICTBA MO IKCILTyaTaIHH.

12.5.5 [IpumeHsemble cpecTBa MOBEPKHU MOJTOTOBUTH K pabOTEe B COOTBETCTBUU C
UX JKCIUTyaTallMOHHOW JoKyMeHTanuel. [Ipu KoHTpoIie HCHob3yI0TCS PEKUMBI CUETYNKA
U3 MeHIo MHauKalm OCHOBHBIX M IOMOJTHUTENbHBIX TapameTpoB u [ToBepka.

12.6 IlpoBeaeHue MOBEPKU

12.6.1 [IpoBepka KOMIUIEKTHOCTH, MAPKUPOBKHA M BHEUIHETO BUAA MPOU3BOIAUTCS
yTEM BHEITHET0 OCMOTPA, B X0JI€ KOTOPOT'O BBISBISIETCS COOTBETCTBUE KOMIUIEKTHOCTU U
MapKUPOBKH SKCIUTyaTallMOHHON JTOKYMEHTAllUU HA CYETYUKH, COCTABHBIE YaCTH CUETUH-
KOB HE JIOJKHBI IMETh MEXaHWYECKHUX MMOBPEKICHUN, HAPYIICHUH TTOKPBHITUM, BIASIOIIINX
Ha UX paboTOCIOCOOHOCTD, U3OJIAIMA COSAMHUTENBHBIX KaOenel He T0KHA ObITh HApy-
IeHa, pa3beMbl JOJDKHBI ObITh B UCIIPABHOM M HE3arps3HEHHOM COCTOSIHUU, pabouast mo-
BEPXHOCTh JIaTYMKOB JOJKHA OBITh YHCTOM.

12.6.2 [IpoBepka matunkoB pacxonaa FS, 3amuTHbIX ruiab3 U O0OBIIIEK Ha repMme-
TUYHOCTH TPOU3BOJIUTCS IMyTEM 3aaHUS C TIOMOUIBIO THAPABIMYECKOTO Mpecca U30bITOY-
HOTO JaBJIEHUS BO BHYTPEHHEHN MOJIOCTH JaT4yMKa pacxoja B 1,5-1,6 pa3a npeBsIIaromero
MakcuMaibHoe pabouee AaBieHue. M30bITOYHOE JaBIeHUE KOHTPOJIUPYETCS MAHOMETPOM,
BXOJISIIIIMM B COCTaB Ipecca. [[IuTenbHOCTh MPOBEPKU COCTaBisieT He MeHee 10 MuH.
[IpoBepka mpu3HaeTcs YCHEIIHOHM, eclii He OOHApPYKEHO MPU3HAKOB HET€PMETUYHOCTHU
JATYMKOB, a MOKa3aHHUsI MAaHOMETpPa OCTaBaJIMCh HEM3MEHHBIMU. [lomyckaeTcst mpoBeieHHe
IIPOBEPKU HA BOJOMEPHOM YCTAHOBKE IEPE] KOHTPOJEM IMOrPEIIHOCTH U3MEPEHUs: 00b-
eMa Mpu HAJIUYUHU B €€ COCTaBe HEOOXOAMMOTro 00OPYIOBaHUS WM MPU MEPHUOIUIECKOM
MOBEPKE — MO MECTY MHCTAUISIUUA CYETYMKA B XOJE PErjJaMeHTHBIX padoT Mo MpOBEpKe
T'UAPABINYECKON MPOYHOCTU CUCTEMBI OOBEKTA.

12.6.3 KoHTpOJIb OTHOCUTENBHOM MOTPEIIHOCTH UMUTATOPA

12.6.3.1 KoHTpOIb OTHOCUTEIBHON MOTPEIIHOCTH BOCIPOM3BEACHUS WHTEPBAJIOB
BpEMEHU

Kontpons norpemnoctn CALC nipu u3MepeHr BpEeMEHH MPOU3BOAUTCS MOCPE-
CTBOM OIIpEJIEICHUS MOTPEIIHOCTH EPUOJIa MUHYTHBIX UMITYJILCOB HAa pazbeMe MOJIKIIO-
yeHusl natyuka pacxona FS, ¢popMupyembix BbIUHUCIUTENEM MyTeM OMHAPHOTO JIEJICHUS
4acTOThl BCTPOCHHOTO KBapueBoro _reneparopa F=18MIu (mepuon mNOBTOpEHUs
dT =5,5556-10° ¢) Ha xoaddurment 2°°. IIpn MHOII HOMHHAIBHOI YacTOTE TeHepaTopa
€ro 4acToTa OTPa)KaeTcsi COOTBETCTRYIOIIEH 3anuchio B @opmyssipe. [lanee HeoOXoaumo:

— K kabenpHOMY pa3beMy natduka pacxona Ha Beruuciurene X12 (CALC) mox-
KJIFOUUTD 3JIEKTPOHHBIA YACTOTOMEP B PEXKUME U3MEPEHUSI IEPUOJia WK BPEMEHH,

— nepeectd CALC B pexxum IIponus u3 mento [loBepka u HakaTb MHEMOKHOIIKH
«Umutatop» n KB: B Teuenne 10 MuH mocie 3Toro Ha KOHTakTax 1-7 pazsema (KOHT. 7 -
00IIMi) TOJKITIOYEHHUS] TAaTYMKA PACX0/1a BOCIIPOU3BOISATCS UMITYJIbCHI JUTUTEIBHOCTBIO ~1 MC
C HOMHUHAQJIBHBIM TIepuoaom 60 cek;

— € IIOMOIIIBIO YaCTOTOMEPA OIPENEIUTh 3HAUEHUE MEPHO/Ia BHIXOAHBIX UMITYJIHCOB.

Pe3ynbTaT KOHTPOIS CUMTAETCS TIOJIOKUTEIILHBIM, €CITH MEPUO]T MUHYTHBIX MMITYJIHCOB
CALC, ompenenennblii yacroromepom, Haxonutcst B npenenax (1,07374/Ft0,006) cek, T.e.
OTHOCHUTEJbHAS NIOrpeIHOCTh He npebimaet + 0,01%, rae F — HomMuHanbHas yactoTa reHepa-
Topa, MI 11.

12.6.3.2 IIpoBepka IUCKPETHOCTH BOCIIPOU3BEACHHUS Pacxoia

[Tonk/M0UNTF UMUTATOP K MEPCOHATLHOMY KOMIIBIOTEPY Y€pe3 MEPEXOIHUK CBSI3U
RS232 (unm USB). Beizsate nporpammy FlowtestX12 u B pexume «Mmuratop» ycraHo-
BUTbH CBSI3b (HAXKaTHEM MHEMOKHONKHU «YCTaHOBUTH COEIMHEHHE)») C TEIJIOBOJAOCUYETUH-
koM X12.

[lepeBectu TemnoBogocyeTunk X12 B pexum «IIponusy.

HaxaTtp MHeMOKHOTIKY «[loBepkay», mpu 3TOM Ha AKCILIEE EPCOHATBHOTO KOMITbIO-
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Tepa JOJDKHO MOSBUTHCS COOOIIEeHHe: m=0  3amaBaemoe 3HaueHne pacxona Q = 0.

[lepelitu Kk cieayoolieMy 3ajaBaeMOMy 3HAUEHUIO pacxoja npu m= 1, 2, ... max,
Ha)XUMasi MHEMOKHOMKY “M +”, mpW 3TOM Ha AUCIUIEE MEPCOHAIBHOTO KOMIIbIOTEpa
JOJIKHBI ITOSABUTLCA COO6IHCHI/I}II

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

PCSYJII:T&T oricpanuu MMPOBEPKHU OUCKPCTHOCTHU BOCIIPOU3BCACHUA pacXOoda CHUTA-

€TCsI IOJIOKUTEIILHBIM, €CJIH BBIIIOJIHAECTCSI HEPABECHCTBO:

099-Q; Qs (101Q , mpu m > 1, (12.1)
m m,, m
rae | u i+1— rexyiee u mocneayronee 3Ha4eHNs COOTBETCTBEHHO.

12.6.4 KoHTpOJIb OTHOCUTEIBHON TOTPEIIHOCTH MPU MU3MEPEHUHU O00BheMa KHUIKO-
CTHU TIPOJIUBHBIM METOJOM

[lepen mpoBeaeHNEM KOHTPOJSI CMOHTHPOBATh JaTYMK pacxona FS (MoHTax ¢ yde-
TOM CTPEJIKM HAMPABJICHMS MOTOKA HA KOPIYCE JAaT4yMKa M HUCIOJIb30BAHMEM KOMILIEKTa
npsiMbIX ydacTKoB cortacHo AAOS.407911.008 unu [punoxxeHus A METOUKU TOBEPKH)
U JTaTYUK TeMIEPaTypsl | S MoBepsIeMOro MOAYJIS Ha YCTAHOBKY, a 3aT€M MPOIMYCTUTH Ye-
pe3 FS Boay ¢ HanGonbIMM BO3MOKHBIM PAacXO0M C LIEeNbI0 yaajdeHus Bo3ayxa uz FS u
THIPABINYECKOW CUCTEMbI YCTAaHOBKH, CHU3UTh PacXo] U Mo ucTedeHuto 20 MHUH. Mpo-
U3BECTH KOPPEKLHUIO CMEIICHUS HYJIA JaTYMKOB pacxoja coryiacHo pasnena PO «lloaro-
TOBKa K paboTey.

KoHTposib morpentHocTd cueTyuka MpOU3BOAMTCS B CEpBHCHOM pexkume [lomep-
ka/Pacxon-O6wem/IIponus. [IponuB qaT4nKoB pacxoia, MpeAHa3HAYEHHBIX ISl yCTAHOB-
KM ¢ KOHYCHBIMU BCTaBKaMU Wi (IaHIIaMH, TPOU3BOAUTCS C KOHYCHBIMHA BCTaBKAMHU HIIA
(braHIaMu TOTO YK€ UCTIOJTHEHHUS, COOTBETCTBEHHO.

[lepBoHAYaIBHO B pEKUME WHIUKAIIUHA OCHOBHBIX ITApaMETPOB MIPH OTCYTCTBUU TIO-
TOKa uepe3 JAaT4yMK OCYLIECTBISIETCS IMOBEpKa HYJIEBOro pacxoaa. Bpems ucnbITaHus
JOJKHO cocTaBisATh He MeHee 120 c. [1o okoHuanuto pukcupyercst U3MEpEeHHbIH 00BEM U
BpeMs HchbITaHus. Ha OCHOBaHMU MOJYyYEHHBIX JAHHBIX PACCUUTHIBACTCS CPEAHUI pac-
X011 qo (M*/4) 3a Bpems ucrbITanuii. [ToBepKa HYIEBOrO PAacXoja MPH3HAETCS YCIEIIHOM,
ecIu (o He npeBbimaet 0,2-Omin (0) 3HAYCHUS HUKHEW IpaHUIbl pabouero Jauana3oHa pac-
xoza u3 Tabnuubl 2.2 PO, Jlanublii TecT npoBoauTcs ToJbko B Poccuiickoii denepanum.

OTHOCHUTENbHAS TOTPEUTHOCTh JATYMKOB PACX0/1a KOHTPOJIUPYETCS MPU HOMUHAIIb-
HBIX 3HAYEHUAX pacxona cornacHo tadmauue 2.2 PO: xiacca C npu pacxonax O, G Qmins
knacca 0,5 npu pacxonax Qp, Oy/3, Qmin, K1accos 1, 2 o EN 1434 npu pacxozax g, 0,1-qp,
Qi, KitaccoB 2, 3 o TV npu pacxonax Qs, Gy, -

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

KOHTpoJIb OTHOCUTENIBHON TMOTPENTHOCTH CUYETYUKOB MTPOU3BOUTCS C MCTOJIB30Ba-
HUEeM cepBucHoro mexto [Tosepka/Ilponus:

1) ycTaHOBHTH HEOOXOJIMMOE 3HAYCHHE OOBEMHOTO PacxoJia BOJbI, NCITBITAHHS Ha-
YUHATH C OOJBIITNX PACXOJIOB;

2) s moxayner ucnoiHeHus 01 ¢ OTCYTCTBHEM KOHTPOJIBHOTO JaT4MKa TeMIiepa-
TypbI 3HaYEHNE TEMITEPATypPhl BOJIBI CTEH/Ia BBECTH B IMMAMSThH CUCTUNKA;

3) IpOmyCTUTH Yepe3 JaTIUK PacXxo/ia BOAY OT YCTAaHOBKH;

4) 3anucarb nokazanus nudposoro uuaukaropa CALC B pexxume u3mMepeHus: 00b-
ema U,; IpU KaXKJIOM TE€CTE MCIOJIb3yeMOe CEPBUCHOE MEHIO PeaTn3yeT HAKOIIJICHUE 00b-
eMa TIocJie TIPEABAPUTEIHHOTO OOHYJICHHS TIOKA3aHU;




5) onpenenuTh 00bEM BOBI, MOJAHHBIA HA CYETYMKH OT yCTaHOBKH, Uy, JI, B COOT-
BETCTBHH C IKCIUTyaTallMOHHOM TOKYMEHTAIIMEl Ha YCTAaHOBKY;

6) MOBTOPHTH ONEpAIMH IO TepeYrcIieHusM 1-5, mpomyckas depe3 FS mocnenopa-
TEJIBHO BOJlY OT YCTAHOBKHU C APYTUMHU OOBEMHBIMU PACXOIAMHU.

OTHOCHUTENbHAS MOTPENIHOCTh CYETYMKOB MPU U3MEPEHUU 00beMa TEeTIOHOCUTEIS
WUTH BOJBI, %0 duU=(U,-U,) /U, -100 (12.2)

[Tpumeuanune. Monynu cuetuuka ucn. 01, 02, 03, npegHazHaueHHBIE 11 U3MEPE-
HUS TIOTOKA TaKXKe U B 0OpaTHOM HarpaBiieHUU (OMIIMS MPHU 3aKa3€ CUETYUKA), MPOXOJIAT
JAHHOE MCIBITAHUE TIOBTOPHO JIJIS TOTOKA B 0OpPAaTHOM HaIlpaBIICHUMU.

Pe3ynbprar omepaii MOBEPKU CUUTAETCS MOJIOKUTEIBHBIM, €CIIM OTHOCHUTENIbHAS
MOTPEUTHOCTh CYETUUKOB MPU U3MEPEHUN 00beMa BOJbI HE MPEBBIIIAET MPEAEIOB U3 Tao-
JuLbI 2.3 pyKOBOJICTBA MO 3KCILTyaTalluH.

12.6.5 KoHTpoJib OTHOCUTEIBEHOM MOTPEITHOCTH CUETUMKOB ITPH U3MEPEHUU 00beMa
KUIKOCTU OECIIPOJIUBHBIM METOOM

12.6.5.1 Tlepen paboToii CO BCTPOEHHBIM UMUTATOPOM PacXoja ClIeTyeT MPOKOHT-
pPOJIMPOBATh TEOMETPUUECKUE MapaMeTphl YIbTPAa3BYKOBOIO JIaTYMKA pacxoja U Oornpese-
auTh ko3¢ duimentsl npeodpazoanus narunka KFS1, KFS2, KFS3 nns kaxnoit nuzmepu-
TENbHOW JUaroHai, oOpa30BaHHON Mapod yIbTPa3BYKOBBIX CEHCOPOB C MapKHPOBKaMU
1A-1B, 2A-2B, 3A-3B, COOTBETCTBEHHO.

KoHTpoJsib TpOBOAUTCS TONBKO MPU MOBEPKE MUMHUTAIMOHHBIM METOJOM U TOJBKO
JUIS JATYUKOB pacxoja TumnopasMepoB FS-150 u 6onee. Konrpomto moanexar: BHyTpeH-
Huit auametrp Dm xopnyca natumka pacxona FS, paccrosuus P1, P2, P3 mexnay ynsTpa-
3BYKOBBIMU CEHCOpaMH U yriel al, a2, a3 HakioHa yJIbTPa3BYKOBBIX CEHCOPOB K OCH
JTaT4YNKA.

Buytpennuii nuamerp Dm onpenensierca kak cpelHee apumeTHyeckoe Tpex oi-
HOKPATHBIX MOCJICIOBATEIbHBIX U3MepeHuid DI quamerpa 1aTdyrka B IBYX IIOCKOCTSAX CO-
mmacHo pucyHky 12.1. M3mepeHus mpom3BOASTCS TOCPEICTBOM INITAHTCHIIMPKYJS CO
cMmenieHueM nmpumMepHo Ha 60°. [1nockocTH 11 u3MepeHus InaMeTpa BHIOMPAIOTCS B ABYX
30HaxX, pacronoxeHHslx Ha pacctosauu * (0,5...0,7)-DN Bmoms ocu kopmyca FS
CUMMETPUYHO OT IIEHTPa MEXY CEHCOPAMH.

Cencop FSL

Prcynok 12.1 Pucynox 12.2

PaccrositHue Mexay yJbTpa3ByKOBBIMH CEHCOPAaMHU OIPENEISAETCS KAaK Pa3HOCTb
PAcCTOSIHUSL MEXIY YIUIOTHUTEJIbHBIMU MOBEPXHOCTAMH BCTPEYHO PACHOJIOKEHHBIX MOH-
TaXXKHBIX BTYJOK koprmyca FS u amun hl;, h2; — morpyxHbIX "acTeil OqHOMMEHHON TaphI
yIBTPa3BYKOBBIX CEHCOPOB |- M3 KOHTPOIUPYEMOW aKyCTHYEeCKOH auaroHainu. Takum
oOpazom ompezensaoTcs pacctostHus P1, P2, P3 mexny yabTpa3ByKOBBIMU CEHCOpPaMU C
mapkupoBkamu 1 A-1B, 2A-2B, 3A-3B, cOOTBETCTBEHHO.

Ha pucynke 12.2 npuBeneH npuMep U3MEpPEHUsl pacCTOSIHUS IITaHTEHIUPKyIeM. B
JAHHOM CXeMe INPUMEHEHA Iapa CTaJIbHBIX TEXHOJIOIMYECKUX BTYJIOK, KOTOPBIE C LIEJBIO
yZoOCcTBa BO BpeMs KOHTPOJISI MOTYT OBbITh 3a()UKCHPOBAHBI MPUKUMHBIMH TallKaMU CEH-
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copoB. PaccTosiHre MexX 1y CeHCOpaMu ONpeIeNsieTcsl KaK pe3ybTaT MATH MOCIe0BaTENb-
HBIX U3MEPEHUI:
P =Li—S1-S2-h1-h2. (12.3)

[Ipu KOHTpoOJIe yrila HAaKJIOHA YIbTPAa3BYKOBBIX CEHCOPOB JATYMKOB pacxoja HcC-
MOJIB3YETCSl TEXHOJIOTMYECKasi OCHacTKa. OCHACTKA: CTAJIbHASI LWJIMHAPUYECKAs IITaHra C
KpEIJIEHUEM ONTHUYECKOIO KBAJPAHTA, ONOPHBINA CTOJI C KPEIJIEHUEM ONTHYECKOTIO KBaJ-
paHTa W mpu3Ma g TOPU30HTAIBHOM (uKcaluu Kopnyca natuyuka pacxopa. lllTanra:
MUHHUMQJIbHASl ~ JUJIMHA  —
(1,4DN + 250) MM, nua-
MeTp — 21.A MM, THE A —
MHHYCOBOW JIOIYCK M3IO-
toBiienus, A < 0,002:DN.

Jst BBITIOJIHEHUS
KOHTpPOJIA MPOJETh IITAHTY
B OTBEpPCTHA MPOTUBOIIO-
JIOKHBIX MOHTAXHBIX BTY-
aok FSL kopmyca narumka
pacxoaa (pucyHok 12.3).
OpueHTalusi IITaHTd —
BEPTUKAJIbHASL [LJIOCKOCT,
JOMYCTUMOE OTKJIIOHEHUE —
+ 15°.  TlocnemoBarenbHO
HNOBTOPSIFOLIUMUCS TTOBOPO-
TOM KOpITyca AaT4MKa BOKPYT OCH U U3MEPEHHMEM YIJIa HAKJIOHA IITAHTH K TOPU30HTAb-
HOM MJIOCKOCTH MOCPEICTBOM KBaJpaHTAa YCTAHOBUTH KOPITYC JAaTUMKa B MOJIOKEHHE, CO-
OTBETCTBYIOIIEE MAKCUMAJIbHOMY YTy HakjioHa mtanrd (+ 1'). 3to mpuMepHO COOTBET-
CTByeT He Oojee ueM 1,5° OTKIIOHEHHIO OPUEHTAIMH IITAHTH OT BEPTUKAIBHON IIOCKO-
cTU. 3aUKCUPOBATH MOJOKEHHE KOPIyCa JaTYMKa pacxojia Ha BpeMs MPOBEICHUS KOH-
TPOJISL.

ITocpencTBoM KBanpaHTa U3MEPUTH Yroa A;j HAKIOHA IITAHIM K TOPU30HTAJIbHOU
MJIOCKOCTH.

VY cTaHOBUTH OMOPHBIA CTOJ ¢ KBaAPAaHTOM Ha BEPXHIOK YaCTh MOBEPXHOCTH KOP-
nyca gaTuvka pacxoaa (pucyHok 12.4). JIBa peryJupoBOYHBIX ONOPHBIX BHHTA CTOJIA
obecrnieunBatoT ya00cTBO (ukcanuu croia npu padore. Ilepemeniennem crona mo mo-
BEPXHOCTH JAaTYMKa pacxoia U, KOHTPOJUPYs YroJl HAKJIOHA CTOJIA OTHOCUTEIBHO FOpH-
30HTaJIBLHOM TUIOCKOCTH IO KBAJAPAHTY, NTOOUTHCS MUHUMabHOTO (+ 1') mokaszanus yria.
Takoe moJioKeHUE CTOJIa COOTBETCTBYET MapaJlJIEIbHOCTH €ro IJIOCKOCTH M OCH KOpIyca
naTuvka. 3apUKCUPOBATh MOJIOKEHHE OMIOPHOTO CTOJIA HAa TTOBEPXHOCTHU aTYMKA PACX0/1a.
N3meputh yron Bi HakiioHa 0CH KOpITyca JaTyMKa K TOPU30HTAIIBHON INIOCKOCTH.

OmnpeaenuTh yrojl HAKJIOHA OCH JAHHOM 1-0# Mapbl YJIbTPa3BYKOBBIX CEHCOPOB K OCH
KOpITyca JaTyuKa pacxoja mno gpopmyne: o; = Aj— B; (12.4)

Hcrnonb3ys NPUBEIEHHYIO BBIIIE METOIMKY, ONPEAEIUTh YIJIbl HAKIIOHA OCTAIbHBIX
nap CEHCOPOB.

KoadunmenTt npeodpa3zoBanus Jyisl i-0M TUArOHATHM JaTYUKOB pacxojia Ompesesis-
eTcst o ¢popMmyiie, 107U €TUHULIBI

KFS = (Dm/D)?- Pi/(~/2P- cos(e,)), (12.5)

rne D — HomuHanbHOE 3HaueHue auamerpa aaryuka pacxoga DN, coorBercTByeT
upoBol yacTu 0003HAUEHUS AAT4MKa, P — HOMHHAIbHOE PACCTOSHHE MEXAY CEHCO-
pamu (UIs1 JATYMKOB Pacxojia, U3rOTOBJIEHHBIX Ha NpeanpusTtuu «3MepurenbHble Tex-
HOJIOTUW» yKa3bIBaeTCs B GOpMyJIsipe, Ul JAaTYUKOB PacXo/a U3rOTOBJIEHHBIX IMOCPEACT-
BOM MOHTa)XHOTO KOMILJIEKTa PacCUUTHIBAETCS MO (HopmyIie P=J2.(D+2-S)-F, rne S-
TOJIIIMHA CTEHKH MOHTa)KHOTO TpyOOIpoBoaa, F — mapameTp nmpuBapHOii BTYJIKHU, paBHBIN

Onrrdeckuit KBagpaAT

OnopHBIiH cTON
IIranra

IIpusma

Pucynok 12.3 Pucynox 12.4
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41,2 MM a1 1aT9rKOB Ha HOMUHANBHBIE quameTpbl DN-150, DN-200 wiu 47,2 MM 1ist
JaTYMKOB Ha OOJbIIIHNE HOMHHAJIBHBIC THaMeTphl). Bee MuHENHbIE TapaMeTphl, IPeACcTaB-
JeHHble B (hopMyse AOKHBI ObITh BbIpakeHbl B MM. KoaddumueHt npeo6pa30BaHH$[
KFS ocymiectBisiet MyJIbTHILINKATHBHYIO KOPPEKIHIO PACX0/1a, H3MEPEHHOIO I-id quaro-
HaJIBIO JIaTUMKa, PE3YIbTUPYIOUIUN pacXxo/1 onpeesieTcs B BUAe CpeaHero apupmeruyde-
CKOTO TI0O CKOPPEKTUPOBAHHBIM PacxojiaM, U3MEPEHHBIM UCITOIh3yEeMbIMH B IATYUKE JHA-
TOHAJISIMU.

HcxonHble JaHHBIE AJi1 pacyeTa M 3HAa4eHUs Kod3(PPUIMEHTOB MpeoOpa3oBaHUs
oopmisitoTcst mpoTokosnioM. Eciiu ogHOMMeHHbIE KO3 (ULIMEHTH MpeoOpa3oBaHus Iat-
YUKa, paCCUMTaHHBIE MTPU KOHTPOJIC U U3 popmyJisapa, oTiaudarorcs 6osee yem Ha + 0,2 %,
ko3 puimenTsl TpeoOpa3oBaHus AaTUYUKa 3aHOCATCS B (OPMYJISIp U BBOJSATCA B MaMSTh
CUETUHKA.

12.6.5.2 Jl;1s1 3aBepiiieHUs] KOHTPOJIS KOMITBIOTEp ¢ oneparimonHon cpeaoit Windows
2000/XP/Vista u ycranoBinenHo# mporpammoirt FlowtestX12 HeoOXoauMo MOIKIIOYNTH
yepe3 nepexoauuk RS232 (wm USB) k cuerunky X12. /latumk pacxoma cuerdnka X12
ClieyeT 3aloJIHUTh BOAOU (TETIOHOCUTENEM) U 00ECIeYUTh OTCYTCTBUE JBUXKEHUS KU -
KOCTHU Y BO3JIYIIHBIX ITy3BbIPEH.

B nmatumk pacxoma MOXET ObITh YCTAaHOBJICH BEPTUKAIBHO BO M30EKAHHE YTCUKHU
BOJIbI HA MPOKJIAAKY U3 MATKOW PE3UHBI.

Pexomenayercs, 4ToObI TEIJIOHOCUTEND (BOJA, APYrasi )KUJIKOCTb) UMEN MPUMEPHO
TEMITepaTypy OKpyKaromiero Bo3ayxa. Ciemyer o6ecneunTh CTAOMIHBHOCTh TEMIIEPATYp B
MECTEe YCTAHOBKH JaTYMKOB Ha BpeMs mpoBepku (okoso 10 mun) B npenenax + 2 °C.

JlommyckaeTcsi mpoBeieHHue paboThl C UMUTATOPOM B MECTE YCTAaHOBKH CUETUMKa 0e3
JIEMOHTaKa TaTYNKOB B CIIy4ae BBITOJTHEHUS BBIIIENIEPEUUCICHHBIX TPEOOBAHUMA.

[Tocne BbI30Ba mporpammbr Flowtest X12 B pexxume «CUeTYrK» yCTaHOBUTH CBSI3b
(HaXXaTh MHEMOKHONIKY «Y CTaHOBUTh COECMHEHUE)») C MOBEPSEMbIM CYETUUKOM. Pe3yiib-
TATOM YCTAHOBJICHHS CBSI3M SIBIISIETCS OTOOpaskeHHe MHQPOpPMAIMU O 3aBOJCKOM HOMEpe
CYETUYMKA M MapaMmeTpax JaTuydhKa pacxoja: THI, MAKCUMaJbHBIN pacxoj, 3HAUYCHHUE Ka-
anbpoBoyHOro Kod(dunuenta. [lomydyeHHble TaHHbIE HEOOXOIUMO CBEPUTH C COOTBETCT-
Bytoliel nnpopmanueit us Gopmyspa.

B Hauane ucnpiTaHU TPOXU3BOIUTCS 3aIPOC HA MEPEBOJI CUETUMKA B pexuM «mu-
TaTOp» B COOTBETCTBUM C PYKOBOACTBOM IO 3KCIUTyaTallud, KOTOPbIH HEOOXOIUMO BbI-
MOJIHATHh OTPAaHUYMBIIHCH TOJBKO BXOJ0M B pexxuM. Haxxarne muemokHonku «IloBepkay
XapaKTEepU3yeT Ha4uaJl0 UCIIBITAHUH JJI1 HOMUHAJIBHBIX 3HAUEHUN pacxoja U3 Tabuuiibl 2.2.
[Tpu 5TOM BCTPOEHHBIN B CYETYMK UMUTATOP HAYMHAET BOCIIPOU3BOIUTD 3aJEPIKKHU YIIbT-
Pa3BYKOBOT'O CHTHajla SKBUBAJICHTHBIE 3a/iep>KKaM, 00YCIOBIMBAEMBIM JIBUKEHUEM TeEIl-
JoHocutens (Boabl). VcmbITaHus TPOU3BOIATCS MPOTPAMMON aBTOMATHYECKH C OTOOpa-
KEHUEM IMapaMeTPOB TECTOBBIX CUTHAJIOB, COOTBETCTBYIOIIMX 3HAYEHUN PacXxoJ0B U OT-
HOCHUTEJIbHBIX, U3MEPEHHOW W JOIYCTUMOM, MOrpemIHocTe u3MepeHus oowvema. M3me-
PEHHBIE B XO/I€ TOBEPKU 3HAUEHUSI 00BEMHBIX PACXOJI0B IMHAMUYECKH OTOOpaxaroTcs Ha
MOHHUTOPE KOMITBIOTEPA.

OTHOCHTENbHASI TTOTPENTHOCTh M3MEPEHHUS pacCUUThIBaeTCsA mporpammorn Flow-
testX12 ¢ mompaBkoil Ha HEKOHTPOJIUPYEMYIO BapHUAIIMIO TEOMETPUH AaTUMKa pacxoaa, %o

dU=max((V,—V,)/V,-100 £ 0,5), (12.6)
rae napamerpel V,, V, — «3agaBaemoe 3HaueHue pacxoja» u «l3mepeHHOE 3HaUYeHUE
pacxojia», M~/4, COOTBETCTBEHHO, U3 OT4eTa nmporpamMmbl FlowtestX12.

[Tpumeuanune. Monynu cuetuuka ucn. 01, 02, 03, npegHa3zHadyeHHBIE 111 U3MEPE-
HUS TIOTOKA TaKKe U B OOpaTHOM HampaBlieHUH (OTIHS MPU 3aKa3e CUCTYUKA), MPOXOISAT
JTAHHOE UCITBITAaHUE TTOBTOPHO JJIs1 TOTOKA B OOPAaTHOM HAMPABIICHUH: HAXKATh MHEKHOIIKY
«OOpaTHBIH pacxo1» Mmocie crapra mporpammbsl FlowtestX 12,

PesynbraT omepamnyu MOBEPKUA CUUTAETCS TMOJIOKUTEIHHBIM, €CITM OTHOCHTEIIbHAS
MOTPENTHOCTh MIPU M3MEPEHUU 00bheMa BOJIBI HAXOJIUTCSA B TMpejenax, yKa3aHHBIX B Ta0-
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uie 2.3 HACTOSIIIErO PYKOBOJICTBA MO SKCILTyaTalluH.

12.6.6 KoHTpOJb MOTpeIHOCTEN MPU U3MEPEHUN TEMIIEPATYPbl U Pa3HOCTH TeMIIe-
patyp

JlaTuriky Temneparypbl 1S ycTaHaBIMBAIOTCS B TepMOCTaT. JlaTUMKU U3 KaKI0ro
MOJYJISl TPYNIIUPYIOTCS B TEPMOCTATE B HEMOCPEACTBEHHON OJIM30CTH OJIUH OT APYroro.
KOHTpOnp morpemHocTed CYETYMKOB C HOpMHUpOBaHHEM IO TY ocylecTBisercs IO
12.6.6.1 wnmm 12.6.6.2. KoHTpOab NOrpPEHIHOCTEN CUYETYUKOB C HOPMHUPOBAHUEM IO
EN 1434 npusenen 12.6.8.

12.6.6.1 KoHTpoJib MOTPEUIHOCTEH MPH M3MEPEHUU TEMIIEPATyPhl U PA3HOCTH TEM-
neparyp JiJisi CHETYMKOB C HOpMHUpOBaHUeM 1o TY 0e3 mpuMeHeHuUs CreluaaIu3upOBaHHON
BBIYHCIUTENLHON TPOrpaMMBbI

KOHTpOJIb TPOU3BOIUTCS CACAYIOMUM 00Pa3oM:

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

2) TIocsie BBIXOJIa TEPMOCTATa Ha CTAOMIIBHBIN TEMIEPaTYPHBIN PEXKUM 3a(pUKCUPO-
BaTh MMOKa3aHUs MOBEPsIeMbIX AaT4unKOB Temmepatypsl TS mo muaukatopy CALC u o0-
pa3IoBOro0 TEPMOMETPA;

3) HOBTOPUTH OTEpaIi 1O MEPEUUCIICHUIO 2 TIpU TeMIlepaType TepMmocTara tp
75...85°C;

4) MOBTOPUTH ONEPAIMK TI0 TMEPEUYUCIICHUI0 2 TMPU TeMIeparype TepMmocTara ts
135...145 °C; BBITIOIHSAETCS TOJBKO MPHU NEPBUYHOMN MMOBEPKE.

[IpousBectn pacyeT aOCOMIOTHON MOTPEUTHOCTH U3MEPEHUS ISl KKIOTO JaT4YhKa
TS BO Bcex MyHKTax KOHTPOJA t, tp, t3. Pe3ynmbTaT KOHTpOs abCOMOTHON MOTPENTHOCTH
CUMTAETCS MOJOKUTEIIbHBIM, €CJId PACCUMTAHHBIC TOTPEUTHOCTH U3MEPEHUSI HAXOATCS B
JNOMYCTUMBIX Mpenenax (Tadnuna 2.3 pyKoBOJCTBA M0 3KCITYaTalluH).

Jlanee Mo MyHKTY MPOBEPKa BBIMOJTHSAETCS TOJIBKO JIJISI TETUIOCUYETYMKOB: MOYJIN
04, 05, 07-10, mpruueM OJJTHOBPEMEHHO JJIsl BCEX JATYMKOB TEMIIEpaTyphbl MOJTYIIS.

Onpenenuts pa3HOCTH MOKa3aHUA TEMIIEPATyp JIs BCEX Mapax MaTYUKOB 1S B Ka-
KJIOM ITYHKTE KOHTPOJISI TEMIIEPATYPHI ty, 1o, t3. JlaHHOE yCIOBHE COOTBETCTBYET HYJIEBOMY
TECTOBOMY 3HAUYECHHIO U3MEPAEMON pa3HOCTU TemmepaTyp. Pe3ynbrar KOHTpoJig morpeni-
HOCTH CUHUTACTCS TOJIOKUTEIBHBIM, €CJIM PACCUMTAHHBIC PA3HOCTH MOKA3aHUN HAXOATCS
B nomyctuMbix npenenax: + 0,03 °C gns marunkoB ucnomnennst Al u Swmm + 0,09 °C s
aTYUKOB HUcrioaHeHus A2 u E.

OnpenenuTh pa3HOCTH MOKA3aHUN TEMITEpaTyp I BCEX Map MaTYUKOB 1S s pas-
HOCTel TemmepaTyp AO, paBHBIX t3 - 1, t3- 1y, o - t;. Pe3ynmbrat KOHTpOISI mOTpentHOCTH
CUMTAETCS MOJIOKUTEIBHBIM, €CJIM PACCUMTAHHBIE PA3HOCTU MOKAa3aHUM HAXOASATCS B J0-
nyctuMbix mpeaenax: +(0,00067-A0 + 0,03)°C mis nataukoB ucronHeHus Al u S wiu
+(0,005-A0 + 0,09)°C misg matunkoB ucrnoiaHeHus A2, E.

12.6.6.2 KoHTpOJIb MOTPENIHOCTEH NMPU U3MEPEHUH TeMIIepaTypbl U Pa3HOCTU TEM-
nepaTyp JJig CYETYMKOB ¢ HOpMHUpOBaHUeM 1o TY u aBToMaTu3alel pacueToB

JI1st cheMa TOTIOTHUTENIbHON WH(pOpMaIny ¢ TertoBogocueTdynka X 12 u aBTomaru-
3allMd PacyeTOB HMCIIOJIb3YETCS KOMIIBIOTEp C YCTAHOBJICHHOW MporpamMmoi Thermo-
testX12. IloBepsiemble CYETUUKHU JOJKHBI OBITh TTOJKIIOYEHBI K KOMIIBIOTEPY Yepe3 nepe-
xomauk RS232 (mmm USB). /lanee moBepka mpou3BOAUTCS CIEAYIONUM 00pa3oMm:

1) ycraHOBHTBH B TepMoOcTaTe TeMiepaTypy B uatepaie 0...30 °C;

2) Tmociie BBIXOJa TEPMOCTATa HAa CTAOMJIBLHBIA TEMIIEPATYPHBIH PEKUM CHSTH I10-
CPEICTBOM KOMIBIOTEPHOU MPOTPAMMBI ITOKA3aHUS JATIYMKOB TEMIIEPATYPHI (TSI KAXKIOTO
TS) u 3aduxcupoBaTh MoKazaHusi 00pPa3OBOr0 TEPMOMETPA;

3) MOBTOPHUTH OMNEPAUU IO TEPEUYHCICHHIO 2 TpPH TEeMIIEpaType TepMocTaTa
75...85°C;

4) MOBTOPUTH OINEpalMK [0 TEPEUYHCICHUIO 2 TMPU TEeMIepaType TepMocTara
135...145 °C; BBITIOIHSAETCS TOJBKO MPHU NEPBUYHOMN MMOBEPKE.

Pe3ynpTaTom pabOThI MPOTpaMMBI SBISETCS pacyeT 3HAYCHUN CTAaHIAAPTHBIX KO-
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¢unuentos (RO, A, B) no kaxxaomMy AaT4uKy TeMIepaTypsl [0 pe3ysibTaTaM Mepeduciie-
Huil 1-4. Ilpu nepuoanyeckoil moBepke HEOOXOAUMOE JUIsl pacyeTOB 3HaueHue Kod(pu-
nuenTta B cunteiBaercs mporpammoit ThermotestX 12 u3 nmamsiti cueTyunka.

ITocpencTBom mporpaMMbl IPOU3BECTH pacyeT aOCONIOTHON MOIPELTHOCTH U3Mepe-
HUS 0 KOKJIOMY JaTyuKy. PacueT nmpou3BoAUTCS aBTOMAaTU4YECKU B paboyeM JHarna3oHe
TEMIEPATyp ¢ UACHTU(UKAINEH BBIXOAA MOTPEUIHOCTEN 3a JOMyCTUMbIE Tpenesbl (Tad-
auna 2.3 pyKOBOJCTBA 110 KCIUTyaTal|H).

Pe3ynbTaThl MOBEPKM CUUTAIOTCS IOJIOKUTEIBHBIMM, €CJIM a0COJIOTHAs MOrpeu-
HOCTbh CUETYMKOB HAXOJUTCS B 3a/IaHHBIX peIeax.

Jlanee KOHTPOJb OTHOCUTENBHOW IMOTPEHIHOCTH W3MEPEHMsI Pa3HOCTH TEMIIEPATYp
BBITOJHSAETCS TOJIBKO /ISl TEIJIOCUETYUKOB B pabouyeM Juana3oHe M3MEpPEHUs pa3sHOCTH
TeMIiepatyp: Moayiu ucnosHenuit 04-10, moBepke moasie’kaT BCe JaTYUKH TEMIIEPATYPHI.
['pynmbl JaTYNKOB AJI OBEPKU MPOrpaMMa UACHTUPUIMPYET aBTOMATUUECKH.

ITocpencTBoM mporpaMMbl MPOU3BECTU PACYET OTHOCUTEIBHOW MOTPEIIHOCTH H3-
mepenus. [Iporpamma ompenenser BbIXOJ MOTPEIIHOCTH 33 TOMYCTUMBbIE Mpeessl (Tad-
auna 2.3 pyKoOBOJCTBA 10 IKCITyaTaluu). Pe3ynpTaTsl MOBEPKU CUMTAIOTCS MOJIOKUTENb-
HBIMH, €CJIM OTHOCUTEJbHAS OIPELIHOCTh HAXOAUTCS B 3aJJaHHBIX MpPEeax.

12.6.7 KoHTpOJb OTHOCUTEIFHON MOTPENTHOCTH MPEe0Opa30BaHUs UMITYJIHCOB TTO/I-
KJIFOYaEMOT'0 CUETUMKA BOJIbI M OMPEICIICHUSI HAKOTIJIEHHBIX BETUYUH

KonTtponps npousBoauTcs myteM nojauu ot kanuoOparopa KT-061 Ha BXxon BbluuMC-
TuTenst (PUKCUPOBAHHOTO KOJUYECTBA MMITYJIBCHBIX AJICKTPUYECKUX CHUTHAJIOB, UMHTH-
PYIOLIMX BBIXOJHBIE CUTHAJIBI CUETUMKA; UCIIOJIB3YETCSA PEKUM WHJIMKAIIMU OCHOBHBIX Ia-
pameTrpoB X12:

— 3a(UKCUPOBaTh HAUYAJIbHOE 3HAYEHNE HAKOIIJICHHOH BeMuuHbl nHANMKaTopa Uo, B
U3MEPSAEMBIX EMHUIIAX,

— noaathk 10000 umiryniscoB (N3) wactoToit 10 5 'y imutensHOCTHIO HEe MeHee 40 MC;

— 3a(UKCUPOBATh HA MHIUKATOPE BRIUUCIUTENS KOHEUHOE 3HAUCHNE HAKOIIJICHHOMN
BeranHbl UK, B 13MepseMbIX ¢IMHAIIAX.

OTHOCHUTENbHAS MOTPEIIHOCTh MPU MPeoOpPa30BaHUU BBIXOJIHBIX CUTHAJIOB CUETYH-
KOB BOJIbI, UX 00pabOTKe U BhIYUCIEHUHN 00BbeMa BoIbl OU BhIYUCAETCS

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

rae Ci - HOMHHATBHOE 3HAYCHHE ICHBI HMITYIIbCA BBIXOIHOTO CHTHANA CUCTUHKA, M.

Pe3ynbTaT KOHTpOJISI CUMTAETCS MOJIOKHUTEIbHBIM, €CIIM OTHOCHUTENIbHAS MOTpell-
HOCTh BBIYMCIIUTEISI PY TPEOOPA30BAHUH BBIXOIHBIX CUTHAJIOB CUETIYMKOB, MX 00paboTKe
Y BBIYKMCIICHUH HAKOTUICHHOM BEJIMYMHBI He TpeBsimiaet npeaenos + 0,01%.

12.6.8 KoHTpoJib MOTPENTHOCTH BHIYUCIECHUS KOJTUYECTBA TETUIOTHI

12.6.8.1 KoHTpOJIb MOTPEIIHOCTH BBIYUCIUTENS

[ToBepka CALC KOHKPETHBIX HUCIIOJIHEHUH MOJyJied NpPU BBIYUCICHUU TEIIOTHI
npousBoautcs B pexume [loBepka/Boruucnurens mytem BBoja B nmamsite CALC B cooT-
BeTcTBHM ¢ Tabmuuei 12.3 3nauenuit, rae PEO — pacueTrHoe 3HaueHue TEIIOBOI MOITHO-
CTH:

— temneparypsl T, °C;

— n30bITouHoro masienusa P, MlIla;

— obbemHorO0 pacxoaa QV, MS/‘I;

— JIMMUTHOTO 3HAYEHUS KOJIMYecTBa TeIoThl EL, npu mpeBbIlieHH KOTOPOil cueT-
YUK MPEKPALIAET HAKOIJIEHUE NHTErpalIbHbIX napameTpoB (He meHee 200 I'J[x).

[TpoBepka mpoU3BOIUTCS CIEAYIOIIUM 00pa3oM:

1) BBectu B namsaTh CALC cueTurka 3HaYCHHMsI BhIIICYKa3aHHBIX (PU3MYCCKUX Be-
JUYMH PYKOBOJICTBYACH pazaenoM «llopsgok paboTel» B COOTBETCTBUH C MEPBOM CTPOKOH
uH(pOpMAIHU 110 TECTUPYEMOMY MOYJIIO Ta0uIlel 12.3,
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2) ¢ nomorpio CALC onpenenuth U CHATh OKa3zaHus 1o temiore Eu, I'J[x u co-
OTBETCTBYIOIIIEMY 00beMY B 1ojiarorieM Tpyoornposoje Uy, M

3) ompenenuTh OTHOCUTENBHYIO OrpemHocTh CALC BBIYUCIIEHUS TEIIOTHI

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

4) TOBTOPUTH Omepanuu no nepeuucieHusm 1-3, BBoas B namsate CALC 3HaueHus
BBITIICYKa3aHHBIX (PU3MUECKUX BEJIMUMH U3 IPYTUX CTPOK TaONHIIBI. Pe3ybTaThl MpoBEpKU
CUUTAIOTCS TIOJIOKUTEIIBHBIMHU, €CJIM OTHOCUTENbHAsE norpemHocTh CALC npu Beryucie-
HUUW TETUIOTHI 10 KaXJIOMY TECTY COOTBETCTBYET TPeOOBaHUAM TaOMHIIBI 2.3 U3 PyKOBOJ-
cTBa no 3Kcruryaraiuu (He npesbimaet +0,2%). [Ipyu nonoXuTeabHbIX pe3ysibTaTax IMpe-
JBIIYIIUX UCMBITAHUN MO TTyHKTaMm 12.6.4-12.6.7 HacTosmen METOAUKN BOITPOC COOTBET-
CTBHS KJIacca TEIIOCUETUYMKA PEIIAETCS aBTOMATUYECKH.

TabOmurma 12.3

Mogayns|/laBnenue, MIla| Temneparypa,®C Pacxon, m°/4 Terur. MmorH., 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. 9
06 02| - 80 [ 70 | - - 0,2:0s - - 0,00228094-gs
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 - 0,01789143.9s
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: 95
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
06102[04]80 |7 [65]20]| 020 01-gs [ 0,01.-gs 0,00991924-g;
15(15(04]| 8 ([ 77| 70 | 20 Os 0,8:0s 0 0,02074219-q;
HpI/IMe‘laHI/IeZ 3HAUYCHUEC NaBJICHUA P 3a1aBaTb PaBHbIM PxB

12.6.8.2 KoHTpOIb MOTPEIIHOCTH BBHIYUCIUTENSI B KOMOHWHAIIMYU C TTApOH JaTYUKOB
TeMnepaTypbl

KonTponps mpenHa3sHayeH Jjisi CYETYMKOB C HOPMHPOBAHUEM XapPaKTEPUCTUK IO
EN 1434 nns monyneit ucnionnenuit 04-06. B Hauase nmoBepky NaTuuKy TeMIIepaTyphbl Mo-
BEPSEMOI0 MOJYJISI IOMELIAIOTCA B JIBa TEPMOCTaTa: 00paTHOTO TpyOONpOBOJa — B TEPMO-
cTat ¢ temmepaTrypoir T20, a moparomero TpyoompoBoaa — B TepMOCTaT, oOecreyu-
BAIOIIMK pa3HOCTh Temneparyp ATo.

KoHTponps a0CoMOTHON TOTPENHOCTH W3MEPEHUs TeMIEpaTyphl MPOW3BOAUTCS B
pexxume [loBepka/Temneparypa B Buze

ATi=Ti —Tio, °C, (12.9)

rae Tl u T2 — nmoka3zaHusi MoJarOUIEro U 06paTH0ro JIATYUKOB TEMIIEPATYPhI BbI-
YHCITUTENS U 00pa3oBbIX TepMomMeTpoB T1o u T20 TepMocTaToB, COOTBETCTBEHHO, | paB-
HO | m 2.

KoHTposs morpenrHoct u3MepeHus TEMIOBON SHEPTHH B KOMOWHAIIMH C TTApoi JaT-
YHKOB TeMIIepaTypbl MPou3BoaAUTCs B pesknme [loBepka/ Beraucmurensb ciemyrommm o0pa3om:

1) BBectu B mamsate CALC:

— B MEHIO 3aJIaHUsl TEMIIEPATYPHI OIIUI0 «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 TerioThl EL, mpu npeBpilieHUN KOTopoﬁ cyer-
YUK MPEKPAIIAET HAKOIJIEHNE NHTErpalIbHbIX napameTpoB (He meHee 200 I'J[x).

2) ¢ nomoripio CALC onpenenuth U CHATh IOKa3zaHus 1o temiore Eu, I'J[x u co-
OTBETCTBYIOIIEMY 00beMy B mozaiomeM Tpydomnposoae Uy, M,
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3) onpeneuTh OTHOCUTENIbHYIO MOrpemHocTs u3mMepenus teriotel CALC B KOoM-

OMHALIMY C TATYUKAMU TEMIIEPATYPhI 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 TCILIOEMKOCTEH B
nojaronieM M obpatHoM TpyOompoBojax mpu Temreparypax Tlo u T20 Tepmocrtaros;
3HAYEHHUsI YJEJIbHBIX MapaMeTpoB i pacuera onpenesnstores no 'CCCI 98-86 «Bona.
VY nenbHblil 00beM M dHTANBINA Ipu Temueparypax 0...800 °C u gaBnenusx 0,001...1000
MITa. Tabnuibl CTaHAAPTHBIX CIIPABOYHBIX TAHHBIX).

Onepaluu NOBEPKU OCYIIECTBISIOTCS CIEIYIOUUM 00pa3oM:

1) yCTaHOBHTH B TEPMOCTaTax TEMIIEPATypy B COOTBETCTBHH C TEPBOW CTPOKOM
Tabaunel 12.4;

2) Tmocje BbIXOJAa TEPMOCTATOB HA CTAOMJIBHBIA PEXHM OIPEICITUTh aOCOIIOTHYIO
MIOTPETITHOCTh U3MEPEHUS TEMIIEPATYPHI IIEPBOTO U BTOPOTO JATYUKOB 110 hopmyiie 12.9;

3) mpowusBecTH HEOOXOIUMBIC OTICPAIIUN KOHTPOJIS U OTMPECIUTh OTHOCUTEIBHYHO
MOTPEIIHOCTh U3MEPEHUS TEIIOBOM 3Hepruu 1o Gopmyre 12.10.

4) TOBTOPUTH OIEPALIVH 10 TICPESUUCIICHHIO 2 ¥ 3 TIPH TEMIIEpPAaTypax TEPMOCTATOB,
MPUBEJEHHBIX B OCTAJIHBIX CTpOKaxX TaOiuiel 12.4; nanHble U3 MOCIEIHENH CTPOKU Tao-
JIMIBI UCIOJIB3YIOTCS TOJIBKO TP TMEPBUYHOM MOBEpPKE; MpU 3TOM Temneparypa Tlo B
TepMoOCTaTe He JToJKHA npeBbimath 170 °C.

Tabmuma 12.4

Jlnanason Temmnepatyp | Pe3yJIbTaThl KOHTPOJIS CUUTAIOTCS MOJOXKHUTEILHBIME, €CITU a0-

TepMOCTaToB,°C COJIIOTHASI TOTPENIHOCTh CYCTYMKA NMPU U3MEPEHUU TeMIlepa-

T20 ATo Typbl 1 OTHOCUTEJIbHAS TOrPEIIHOCTh KOMOMHAIIMKM BBIYMCIIH-

3..36 TEJss W Tapbl JAaTYUKOB TEMIIEpaTypbl IpH MpeoOpa3oBaHUU

15 25 égég CUTHAJIOB W BBIYMCIECHUN W WHIWKAIMU TEIUIOTHI COOTBETCT-
145180 ByeT TpeOOBaHUAM paszieiia 2 pyKOBOJCTBA 10 IKCILIyaTal[Hu.

12.6.9 KoHTpoJib MOTPENTHOCTH TIPU U3MEPEHUHN JIaBJICHUS

[TorpemHOCTh CYETYMKOB IPHU M3MEPEHUU JABIECHUS KOHTPOJIHPYIOT HEMOCPEACT-
BEHHBIM CITMYEHHUEM €r0 MOKa3aHuM C JeHCTBUTENbHBIMHU 3HAUEHHUSAMU BOCIIPOU3BOIUMOTO
JaBJICHUSI, OIPENIEISIEMBIMUA C IOMOLIbIO paboudero sranoHa. [Ipu KOHTposie JaT4uK J1aB-
JIEHUSl YCTAHABIIMBAETCS B pa00OYEM IMOJIOKEHUH HA IPYy30-IIOPIIHEBON MAaHOMETP WJIM Ka-
aubpaTtop naeneHus. [lorpemHocTs omnpeaensercs MpU AaBICHUSAX, COOTBETCTBYIOIIMX
HOMMHAJIBHBIM 3HAYEHUSIM I'paHull pabodyero Auamna3zoHa ¢ OTKJIOHEHHEM B IIpenenax o
+ 10%, u B nonoiaHuTenbHON Touke u3 auanasona (0,2...0,5)-Pmax. ITpu nosepke natuu-
KOB aOcomoTHOro aasieHus ¢ Pmax 1,4 Mlla n meHee B KayecTBE HM)KHEH IPAHUYHOU
TOUYKM AMAana3zoHa JOIYyCKAeTCsl UCIO0JIb30BaTh atMochepHoe aasieHue. KonnuecTtBo u3-
MEPEHHH MPHU KaXIO0M JAaBICHUU — OJHO.

[Ipn nposenenun nosepku B Poccuiickoin denepannn OCHOBHBIM PYKOBOISIINM
JOKYMEHTOM [P BBIIIOJHEHUH TaHHOTO IIyHKTa KOHTPOJIA siBsieTcss meroauka MU 1997.

Pe3ynbTaThl MOBEpKH CYUTAIOTCS MOJOKUTEIBHBIMU, €CIIM OTPEIIHOCTh CYETYUKOB
P U3MEPEHHUH JIaBJICHHsI COOTBETCTBYET TPEOOBAHUAM paszjena 2 pyKOBOJCTBA MO JKC-
IUTyaTaluu.

12.6.10 KoHTposib MOTPENIHOCTH MPU U3MEPEHUU BPEMEHH

NHTepdeiiHbIi KOHTpoJIb TPOU3BOAUTCS MOCPEICTBOM OIpeEaese-
pasbem HUS TOTPEIIHOCTU MEPHOJIa MUHYTHBIX UMITYJIbCOB, (Op-
Llenb | KoHT. MUPYEMBIX BhIYHCIUTENEM. J[J1s1 3TOro HeoOX0aAMMO:

D-int| 1 — — NOAKIIOYNTh K HHTepdericHomy Beixoxy CALC
GND| 2 , KHACTOTOMEDY ek TpOoHHEIH YaCTOTOMED B PEKUME M3MEPEHUS IEPHUOA
+5v 3 » K UICTOYHUKY WJIN UHTCPBAJIOB BPCMCHU,

GND| 4 > NMUTAHUA — nepeBectu CALC B pexxuMm Boluucnurens u3 Me-

HIO HOBCpKaI B TeueHue 10 MHUH moclie 3TOro Ha HH-
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tepdericnoM Bbixose CALC Bocnipou3BOATCS BpEMEHHbBIE HHTEPBAJIbI B BUJIE UMITYJIHCOB
JUTUTENIBHOCTBIO ~] MC ¢ HOMHUHAJIbHBIM TepuoaoM 60 cek, a OJHOBPEMEHHO C UMITYJIb-
caMH Ha UHAMKATOP CUETYMKA BBHIBOASTCS MCHOBEHHbBIE 3HAUEHUS U3MEPEHHOTO BPEMEHU
paboThl (MpUYEM CEKYHIHbIE 3HAUEHUS] — C TPEeMs JECATUYHBIMU pa3psiiaMH MOCTe 3ars-
TOM),

— C IIOMOUIBIO YaCTOTOMEpA ONPEETUTh 3HaUeHue rnepuoaa umnyiascoB CALC.

Pe3ynbTaT KOHTPOJISE CUMTAETCS MOJIOKHUTEIbHBIM, €CIH TMEepPUOJ MUHYTHBIX HM-
NyJbCOB, ONPEICICHHBIA YacTOTOMEpPOM, HaxoauTcs B npeaenax (60 + 0,0021) c, t.e. or-
HOCHUTENbHAs norpemHocts He npebiiaet + 0,0035% (ue 6onee 13 ¢ 3a 24 u), a pa3HOCTH
(Tisz— T;) MOOBIX JBYX B3SITBIX IMOCIEIOBATEILHO MOKA3aHUH BPEMEHU HAa WHIMKATOPE
cyeTynka Haxoautcs B npenenax (60 = 0,003) c.

12.6.11 IlonoxxuTenbHBIE Pe3yibTaThl MOBEpKU odopmisitoTcs: Bblgauerr CBuje-
TEJIbCTBA O MOBEPKE YCTaHOBJIEHHOUW (hopmbl. B ciydae mosydeHHs] OTpULIATENIbHBIX pe-
3yabTaToB CBUIETENHLCTBO AHHYJIUPYETCS B YCTAHOBIIEHHOM TOPSIJIKE.
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IIpuioxkenue A,
pasnen [loBepka

PexoMeHyemble NpsAMbIe YYACTKH P MPOJIMBHBIX HCIILITAHUAX.
TpeGoBanus K XapaKTepUCTHKAM

Buumanmne: He cjeayeTr nmyrarb NOHATHA «MHUHUMAIBbHBIC IVIMHBI NPAMBIX YYaCTKOB) U3 pasaeja «HOpﬂlIOK
MOHTAKa» MPU YCTAHOBKE CUYETYHUKOB B IKCIIyaTallUI0 U «MPAMbBbIC YYACTKH JIJH HcnbITaHu». Bo BTOpPOM cCJjy4dae
npsAMbI€ YYAaCTKH 00ecneYuBaT BO3MOKHOCTh onpeaejJeHUs MOrpPeIIHOCTA JATYUKOB pacxoaa NpPpH NPOJUBHBIX
HCIOBITAHUAX HA CTEHAAX pPa3/IHYHBIX KOHCTPYKHHﬁ.

Jlyis MOHTa)ka Ha CTeH]I MPU MPOJHUBHBIX UCIBITAHUIX JATYUKOB pacxoja U JaT4yu-
KOB TeMmIepaTypbl cueTdynka X12 HeoOXOJMMbl HHIMHIPUYECKUE MPSIMbIE YYaCTKU C
¢dmanamMu, ycraHaBIMBaEeMble Ha BXOJIE M BBIXOJI€ UCIBITYeMOro AaTuuka. Jis mpoiuBa
JATYMKOB Pacxo/ia, MOCTABJISIEMBIX C KOHYCHBIMHM BCTaBKamMu/(iaHuamMu, cieayer UCroib-
30BaTh KOHYCHbIE BCTaBKHU/(DIAHIIBI TPH MOHTAXeE TaTYMKOB PacXo/ia Ha MPSMbIE YUaCTKH.

Marepuas npsMBIX y4aCTKOB — KOPPO3MOHHO-CTOMKNAN MeTail. KoHcTpykuus npsi-
MBIX Y4aCTKOB JOJKHA OBITh )KECTKOM MpHU SKCIUTyaTallui U XpaHeHuu. [Ipsimoii yuactok
Ha BXOJI€ JIOJDKEH MMETh IMOCJIE0BATEIbHO COCIMHEHHBIE CTPYEBBINPSAMUTEND (MECTHOE
THAPABINYECKOE COMPOTHUBICHHUE, MPEMSTCTBYIOLIEE 3aKPYUYUBAHUIO MOTOKA, HAMPUMED,
paguanbHO PACHOIOKEHHBIE HEMOABUKHBIC JIONMACTA WM PEUIETKA) U TpyOy IIIMHON He
menee 30DN. ITpsmoit yuactok Ha Bbixoje — JunHa He MeHee 15DN. Ilpu rpynmosom
IPOJIMBE OJHOTUIHBIX JATYMKOB PACX0/a NaTYMKW BHYTPH TPYIIIBI JOHKHBI OBITH pasjie-
JIEHBI PAMBIMU y4acTKaMu JUTHHOU He MeHee 15DN.

[Tpsimble yyacTKu AOHKHBI 0OeCreYrBaTh 3HAUCHUS [TapaMeTPOB, He Ooiee:

- OTKJIOHEHHE BHyTpeHHero auamerpa ot 3HadeHus DN — +0,005-DN, a na mpnune
S5DN B MecTe CTBIKOBKH ¢ gaTuyukom pacxoja —+0,0025-DN,

- oBampHOCTh Ha januHe SDN B MecTe CTBIKOBKM C JAaT4YUKOM pacxoja
+0,0025-DN,

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

®dnaHBl TPUCOSANHEHHS MPSIMBIX YYaCTKOB K JAaTYMKaM JIOJDKHBI: 00ecreynuBaTh
COOCHOCTbH JIATYMKOB U BHYTPEHHETO JUAMETpa MPSMOI0 ydyacTka (HECOOCHOCTh He Oolee
+0,01-DN) 1 BHOCUTh MUHHMAaJIbHbIE UCKAXXEHUS 32 CUET OTCYTCTBHUS KOHTAKTa C IMOTO-
KoM. [Inst 3TOro pexkoMeHayroTcsl (praHIbl aHAJIOTHYHBIE MOCTABISIEMBIM B KOMILJICKTE
CUETUYMKA C HEHTPUPYIOIIEH BIIAJUHON /ISl yCTAaHOBKH naT4yuka (cMoTpH B [IpunoxeHusx:
OTBETHBIM UMIMHApUYEeCKUU ¢aanen). (1 MUHUMU3AIMU BIMSHUS YIJIOTHUTEJIBHOU
npoknaaku pekomenayercs Ha guamerpax DN-20...100 ncnons30BaTh pe3nHOBBIE MPO-
kianku kpyraoro cedenus o 'OCT 9833, ycraHaBnuBaeMmble B COOTBETCTBYIOLIYIO Ka-
HaBKYy (yaHna u obecreunBaronue MPAKTUYECKU HYJIEBBIE 3a30pbl MEXIY NATYUKOM U
¢nanuem. Jns nuamerpoB DN125 u Gonee B ciiydae HEBO3MOKHOCTH TPUMEHEHHSI KPYT-
JBIX TPOKJIAZ0K PEKOMEHIyeTCs MPUMEHEHHUE TIIOCKUX MPOKIAI0K MOBBIIIEHHON TOYHOC-
TH U3TOTOBJICHHUS, IEPEKOCHI MTPOKIAJA0K U BBIXO/ B MOTOK HEJIOMYCTUMBI.

®dnaHBl NMPUCOENWHEHUS MPSMBIX YYaCTKOB K TPYOONpPOBOAY CTE€HIA JOJIKHBI:
o0ecreynBaTh COOCHOCTh BHYTPEHHUX AMAMETPOB MPSMOTO y4acTKa U MPHUCOSIUHUTEINb-
HOTO TpyOOoMpoBoaa (HecoocHocTh He Oosiee £0,02:DN) 1 BHOCUTH B MOTOK MUHUMAJIBLHO
BO3MOKHBIE UCKAXKECHUSI.

MecTo yCTaHOBKHM JAaTYUKOB TEMIIEPATyphl JOKHO OOECHeurBaTh JOMOJIHUTEIb-
HYIO0 IOTPENTHOCTh U3MEPEHUS TEMITEpATyphl BO/bI B cTeH e He Oonee +0,2 °C.

JluameTp mpsIMOTO y4acTKa Ha BXOJI€ JaTYMKaA Pacxo/ia B MECTE CTHIKOBKH C JaT4H-
KOM TOJJICKUT U3MEPEHUIO U MOCIEAYIONIEMY BBOAY B MaMsTh cueTurka X12. O0opyno-
BaHME JIJISl U3MEPEHUS AUaMETpa — IITAHTCHIIUPKYJIb UM HYyTPOMEP C OTHOCUTEIBLHOM T0-
rpemiHOCThI0 He MeHee 0,1%. Pe3ynprar n3MepeHHs AuaMeTrpa ONpENEsseTcs B BUIE
cpeaHero apuMeTHUYecKoro TpeX IMOCIEeI0BATEeIbHbIX M3MEPEHUN IUaMeTpa MPsSMOro
y4acTKa cO CIBUTOM MpUMEPHO Ha 60°.
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IIpuioxenue b,
pasnen [loBepka

IIporpamma FlowtestX12

Ha3nauyeHue nmporpamMMspl: aBTOMaTHYECKHI KOHTPOJIb OTHOCUTEIBHON MOTPEUIHOCTH TEIIOBOJOCYET-
yrkoB X 12 npu u3mepeHnn 00bemMa KHUIKOCTH.

DOYyHKIUM POrPaMMbl:
— MHIUKAUS WHOOPMAIIMK O TaTYMKAX PacXoa;
— YIpaBlieHUE BCTPOCHHBIM B CUETYMK UMUTATOPOM PacXo0/a;
— pacueT U BBIBOJ MOTPELIHOCTH U3MEPEHUs 00beMa KUIKOCTH;
— 3aMKCh pe3ysIbTaTa B TEKCTOBBIN (haidJl.

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

IMoaroroBka Kk padoTe: mepea 3allyCKOM MPOTpaMMbl HEOOXOIMMO TMOJIKIIOYUTH TEIIOBOAOCUYETUUK
X12 coenqunurensHbIM Kabenem RS-232 k cBoOOAHOMY MOCIIE0BATEIIBHOMY TIOPTY KOMITBIOTEpA.

3anmyck nmporpamMmsl: 3amyCTUTh UCTIONHsAEMBIN (aiin, BeiOpaTs HoMep COM-niopTa KOMIbIOTEPA, K KO-
TOPOMY TIOJKIIIOUEH IMOBEPSEMbIN cueTYMK X12 U HaxaTb MHEMOKHOIIKY «YcmaHosums coeouHeHue.
[Tocne urenus: mporpamMmoii KOHGUTypauu Ipudopa (cocTaB MOAYJE, JaHHBIE O MPUCYTCTBYIOUINX IaT-
YHKOB), MpeJiaraeTcs BbIOpaTh JAaTYMK AJIs MOBepku. [ mpoBeneHus: MOBEpKH HEOOXOJUMO BOWTH B
peXUM UMUTATOpA Pacxoja.

Pabora ¢ nporpammoii

Haxxatue MHEMOKHOIIKN «[logepkay» XapaKkTepu3yeT HA4aJl0 UCHBITAHUM /11 HOMUHAJIBHBIX 3Ha-
yeHui pacxoaa u3 tabauusl 2.2 PO. IIpu 3TOM BCTPOSHHBIH B CUETYNK UMUTATOP HAUUHACT BOCIPOHU3BO-
JTUTh 33JIEP’KKU YIIbTPa3BYKOBOIO CHUTHAJIa SKBUBAJIEHTHBIC 33/I€pKKaM, 00YCIOBIUBAEMbIM JBUKEHUEM
TeTIOHOCHUTENs (Boabl). McnbITannss MpoU3BOAATCA MPOTrpaMMON aBTOMAaTUYECKH C OTOOpaKeHHEM Ia-
PaMeTpOB TECTOBBIX CUTHAJIOB, COOTBETCTBYIOIINX 3HAYEHUM PAaCX0/I0B U OTHOCUTEIIbHBIX, I3MEPEHHON U
JIOITyCTUMOM, TOTPEIIHOCTeH n3MepeHus oObema. M3mepeHHbIE B X0J€ MOBEPKU 3HAYEHUS O0OBEMHBIX
pacxoJioB TMHAMHYECKH OTOOpakaroTcsi Ha mHaukatope cuetunka (QV) m Ha MOHHTOpE KOMITbIOTEpa
(HOyTOYKA).

TexHomornueckuit pazdpoc AATYUKOB pacxoaa npu mpou3BoacTse (s auamerpoB DN 1o 125 mm
BKJIIOYMTENIBHO) WM MPU 0OMepe reoMeTpudeckux pasmepoB (ais nuamerpoB DN cBeime 125 mm) co-
craBiseT 0,5 %. B »Toii cBsA3M npH pacyeTe OTHOCUTENBHOM MOTPEMIHOCTH JaTYUKa pacxoAa MporpaMma
YBEJINYUBAET 3HAUEHUE U3MEPEHHON IOTPEIIHOCTH € YUETOM €€ 3Haka Ha ykazaHHble 0,5 % oT Heompe-
JIEJIEHHOCTH T€OMETPHH.

IIpumep BbIBOJA pe3ysibTaTa MO 3aBEPLICHHUIO TTOBEPKHU:

HommHanbHOe 3HaueHme pacxoma 20,0000M3/u

BamaBaeMoe 3HaueHme pacxoma 20,7215M3/u

MsMepeHHOe 3HaueHue pacxoma 20, 7491m3/u

OTHOCHUTEJNIbHAasa mnorpemHocTh usaMmepeHusa -0, 633%
JonycTuMasa NOTPEmHOCTb u3aMmepeHusa 2, 0%
BamaBaeMoe 3HaueHme pacxoma 0,2087m3/u
M3MepeHHOe 3HaueHue pacxoma 0,2096M3/u
OTHOCHUTeJNbHasa norpemHocTbh usaMmepeHusa -0, 930%
JonycTuMasa HOTPemHOCTb u3aMmepeHusa 4,0%
JlaHHBIN OTYET MOKHO COXPAHUTh B TEKCTOBOM (aiie.



IIpuioxenue B,
paznen [ToBepka

IIporpamma ThermotestX12

Ha3HauyeHue nporpaMmal: pacyeT NOrPEHIHOCTEN U3MEPEHUS TEMIIEPATyp U Pa3HOCTU TEMIIEPATYP
IUTATUHOBBIX TepMOIIpeoOpa3oBareneil (IaTYNKOB TEMIIEPATyphl) CUETYNKOB X 12.

B03MOKHOCTH MPOrPaMMBbI: pacyeT MOTPEITHOCTEH B pabounX quamna3oHax U3MEpeHusl.

DYHKIHH, BINOJHAEMBbIE IPOrPaAMMOM
- yTeHHue Kod(PPUIIMEHTOB TepMOTIPEOOpa30BaATENCH YCTAHOBICHHBIX B CUETUNKE X 12,
- YTEHUs TaHHBIX TepMoIpeoOpa3oBaTesneil (CONPOTUBICHUE, TEMIIEPATYpa),
- pacyeT K03 (HUIIMEHTOB TepMOIIpeoOpa3oBaTeseii 0 TaHHBIM YKCIIEPUMEHTA,
- pacyeT U BBIBOJI OTPEIIHOCTEN Pa3HOCTH TeMIIepatyp,
- pacueT M BBIBOJ NMOTPEIIHOCTH U3MEPEHUS TEMIIEPATYPHI,
- 3aIUCh pe3yJbTaTa pacuyera B TEKCTOBBIN (aii.

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

3amyck nporpammbl: [IporpamMmmy HEOOXOIUMO 3ayCKaTh C JIOTHYecKoro aucka (Hampumep C:\ ). [Tocme
3aIycka MporpamMMbl Ha KOMIIBIOTEpE MOSABISETCS MEHIO, MpuBeAeHHOe Ha pucyHke 1. Heobxonumo 3a-
natb Homep COM-nopTa KOMIOBIOTEPA, K KOTOPOMY TMOJKIIOYEH MOBEPAEMbI cueTuuk X12 U Haxarh
MHEMOKHOTIKY «lloakmrounts X12». IIpu noaxiItoueHnN ONpPENESIOTCSA: 3aB. HOMEP MOBEPSIEMOIO CUET-
YHKa, UCIIOJHEHUsI U oO0lee KOJIMYEeCTBO MOAYJIEH B CUETUHKE M HMMEIOIIUECS JaTYMKU TeMIlepaTyphl,
CTPYIIUPOBAHHBIE 0 MOIYyIsM. Pe3ynpTaTroM mogkimoueHus Oyner oToOpaxkeHa HHGOpMAIUs O TEIUIO-
BozocueTynke X12, U B moje BbIOOpa MOMIYJIS YCTAaHOBJICHBI JOCTYIHBIE MOIyIU. Takke OyayT mpodu-
TaHbI ¥ 3aM10JTHEHBI MOJIS JAHHBIX UCIIBITAHUS, BBITIOJHEHHbBIE C JAHHBIM CYETUHKOM.

IMoaroTroBKka JaHHBIX IKCHEPUMEHTA: MPU KaXJI0M 33JaHUM TEPMOCTATOM IMOBEPSIEeMON TOYKU TeMIIe-
patypel HaxxuMmaercss kHomka «M3mepenuey. g KaxIoro TeCTUPyeMOro JaTdyuKa MporpaMma CUMTHI-
BaeT M MHIULUPYET U3MEPEHHYIO CUETYUKOM TEMIIEpaTypy, a TaKKe MoJydaeMoe Ha OCHOBE 0OpaTHOTO
pacuera o U3MEpPEeHHOH Temrieparype 1 ko3 duureHTam 3HaueHUe CONpoTHBIEeHU AaTunka Ri. [lo Ha-
KaTUIO KHOMKHU «lIprMEHUTh» M3MEpeHHbIE CUETUMKOM 3HAUYEHMsI COMPOTHBIICHUN MEPENUCHIBAIOTCS B
MacCHUB MCXOIHBIX JAHHBIX JUIS TMOCIIEAYIOIIEro pacyera, pachoiloKEeHHBIH crpaBa. 3HaueHus: 00pasIio-
BOIl TeMIeparypbl HeOOXOIMMO BBOJUTH BpyuHYI0. BHUMaHue: 1Jis1 KOPPEKTHOM 3anyucu JaHHBIX HC-
NbITAHUS, 3HAYeHUsI 00Pa3L0BOii TeMnepaTypbl BBOAUTH 10 HaKaATHA KHONKHU «IIpumMeHuTn». 13-
MEpEHHbIE TJaHHbIe OyAyT 3aMKCUPOBAaHbI B TEIJIOBOIOCUETYHUKE JIJISl TIOCIIEIYIOIIETO UCIIOJIb30BAHMUS.

MeTtoauka pacuyera: IpOBEpKa BBINOIHSIETCSA ITyTEM BOCCTAHOBJIEHMSI TEMIIEPATYPHOIN XapaKTEpPUCTUKH
M0 MHIVBUAYAIbHBIM XapaKTEepUCTUKaM TEPMOMETPOB. PacyeT morpemHocTy u3MepeHus: pa3HoCTH TEM-
nepaTyp BBIIOJHsETCs B Auana3zone temmnepatyp ot 0 go 170 °C g paznoctu temmneparyp ot 3 °C (unu
1°C) no 150 °C. Pacuer morpenrHoCTH U3MEPEHHSI TEMITePaTypPhl BBITOJHICTCS B JUana3oHe oT MUHYC 30
(umu 0 °C — s terutocyetunkoB) 1o 170 °C. JTuckpeTHocTs 3aganus temmepatyp — 1 °C.

Pacuer pe3yabTara: Ilo 3aBepiieHn0 NOANOTOBKM UCXOAHOIO MaccuBa AaHHbIX (mons 1, 2, 3 npu nep-
BUYHOH TOBEpKe U 1, 2 pH MEpUOIUYECKON TTOBEPKE) BHIOpAaTh HEOOXOIUMBINH MOAYNb cueTuuka. [Ipu
BBIOOpE MOJIYJIS B 1OJIE€ BBIBO/IA OTOOpakaeTcs HHpOpMalKs O €ro mapamerpax.

Jlanee HEOOXOIMMO 3aJaTh MCIIOJHEHHS TOBEPSIEMBIX JaTYMKOB B COOTBETCTBHH C JAaHHBIMH W3
Dopmynsipa (3a1al0TCs MPeeNbl JOMYyCTUMBIX MOTPEIIHOCTEN ISl TOBEPSEMBIX JaTYMKOB TEMIIEPATyphl
KKJIOTO MOMYJIS) U HaxaTh KHOTNKY «Paccuutats koadduiuente». B pesynpraTe OymyT paccuMTaHbl
crangaptHbie ko3 dunuents! natunkoB RO, A u B 3amanHOro Moayns mo pesyibTaTaM MOBEpKH, U Oy-
JIyT OTOOpaXeHBI B MOJIE BBIBO1a MH(OPMAIIUH.

ITocne 3TOro MeH!0 Ha KOMIIBIOTEPE IPUHUMAET BUJ, IPUBEACHHBIN Ha PUCYHKE 2, TI€ JaHHBIE B
BEPXHEM DSy MPECTABIAIOT COOON cTaHAapTHBIE KO3 (PUIIMEHTHI TaTYMKOB, YCTAHOBJICHHBIE B CUETUUK
pyu KATMOPOBKE U CYMTAHHBIE U3 €0 MaMATH MO HAXATHIO KHOIMKH, a JaHHBIE B HIDKHEM PsTy — CTaH-
napTHble Ko3(h(UIMEHTHI, pacCUUTaHHbIE MO JAHHBIM, MOJYYEHHBIM B Ipolecce moBepku. [1o kHomke
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«PaccuuTarh MOTPEIIHOCTUY» PACCUUTHIBAIOTCS 3HAUYEHUS a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUS TeMIIe-
paTypsl A KaXA0TO JaT4MKa U OTHOCHTEIbHOM MOTPELIHOCTH U3MEPEHUsl pa3HOCTH TeMIeparyp Uis
nap JaT4YUKOB U3 Moxayineit ucnonnenuit 04...10. B cBo6oaHOM 10JI€ BBIBOAUTCS MH(POPMALIKS O BBIXOJIE
pPacCUMTaHHBIX HOTPEHIHOCTEN 3a JIOMYCTUMBIE MpPENENbl B BHJIE MHTEPBAJIOB TEMIIEPATypbl U MAaKCH-
MaJIbHbIX 3HAYEHUH MOTPEIIHOCTH. B cilydyae He mpeBbIIEHUs MPENETIOB MOTPEMIHOCTEN BBIBOAUTCS KO-
3¢ QuUIMEHT 3anaca Mo MOTPEUIHOCTH M0 KaXIO0My KOHTPOJIMpyeMOMY napamerpy. Pesynbrarel 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 sMu. [Ipu 3ToM dKc-
NepUMEHTaJIbHAS YaCTh MOBEPKU MOXKET OBbITh BBINOJHEHA JJISi TATYMKOB TEMIIEpaTyphl BCEX MOAYyJEH
OJTHOBPEMEHHO, a pacueTHasl — I00YEPEIHO B IUKIMUECKOM PEKUME.

-ox| JomoaHuTeNbHEIC (QYHKIHH NPOrPaMMBbI:
B Menro «QxcnepT» (CMOTPH PHUCYHOK) J1OC-
e b NOAHYID o arax pacuera x 3akpHTh pexuM '3KCI‘IEpT'| .
F P 5 BEO KOS o8 BpYIHI TYIHBI JOIOJHHUTCIBbHBIC q)yHKI_[I/II/I BbIBOAA
1574 °c [170 1smchim TS/ILC [00 NMoJIHOW WH(opManuu 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 Bpy4HYIO AT
BBITIOJIHCHHA  pacucTa 0e3 MOAKJIIOUCHU A
CUCTYMKA, HOAaHHBIC, BBCICHHBLIC BPYYHYIO,

T SR R R B i R T |

BBIJCIICHBI KPACHBIM IBETOM 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 NOTpCHIHOCTCHU 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-
neparypy, HaxaTb MHCEMOKHOIIKY «Paccunrarth MOrp€IIHOCTU [JIA BBCACHHBIX TCMIICPATYP». PGSyJ'Ib-
TaToM paboThl OyaeT WH(GOPMALUS O CONPOTUBICHHH TEPMOCEHCOpPA COOTBETCTBYIOIIETO BBEIECHHOM
TEMIICPATYPhI, paCCUUTaHHad TEMIICpaTypa 110 AaHHBIM SKCIICPUMCHTA U a6CO.HIOTHa$I IMOrpC€IIHOCTD I10-
BepHeMOﬁ TCMIICPATYPBhI. I[.HH 3aKpPbITHA PCIKHUMaA «3KCHepT» HGOGXO[[I/IMO HaXaTb MHCMOKHOIIKY «3a-

KPBITh PEXKUM DKCIEPT».
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HPUJIOKEHUA

[Tpunoxenue 1

DopMBbI OTYETHBIX BEIOMOCTEH

1) npumep cyTOYHOTO apxXuBa

Ortuer
0 CYTOYHBIX ITapameTpax TermiocHadxkenus 15.10.2010-01.11.2010 rona

AOGoHEeHT HIIII «M3MepuTenbHble TEXHOJIOTHM
Anpec: r.KueB Banas! BacuneBckoii 5, oduc 5
JIuuesoii cuer Ne 86596 TemnoBomocuerunk X12  3aB.Nel0082 moamyne 1 wucm. 07
JloroBopHbIE HATPY3KH 3anporpaMMUpOBaHHbIC 3HAYCHUS
OToIIeH1e 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 cienyromeit moBepKu 02.08.2012
Hara T1 | T2 T3 M1 (1) M2 (1) E (I'kan.) BOcM BPaoM
15.10.10 |19.35|32.53| 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 [47.5013064| 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|34.89| 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 1 KOHEUHBIC CyMMapHbIE 3HAYCHUSI OTYETHOTO ITEPUOJIa
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
OTYETHBIN MEepHOA (Yac.MUH.CEK) 432.00.00

1eproj HopMaibHOH padoTsl (yac.muH.cex) 430.35.00

IIpencraBuTens aboHEHTA

M.IIL

IIpencraBuTens TEIIOCHAOKAIOIICH OpraHU3aITiN

M.IL
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2) npuMep 4acoBOro apxuBa

Otuet

0 9acoBhIX MmapameTpax TermiocHaoxenus 01.02.2011 - 02.02.2011 roxa

AGOHEHT HIIIT «MI3MepHUTENBHBIE TEXHOIOTHIDY

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

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

JIOrOBOPHBIE HATPY3KH 3anporpaMMUpOBaHHbIC 3HAYCHUS

Ororienue 30 I'kan/gac Q1max 50 m3/4 Q1min 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 cremyroieit 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 31.344221 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| 74.7850.44 | 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
Cpenue : 39,81|30,04| 0,00
HauasnbHbIe 1 KOHEUHBIC 3HAUCHHSI OTYETHOTO TIeproa (CyMMapHbIE)
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)

IIpencraBuTtens aboHeHTa

M.IL

25.00.00

[IpencraBuTens TemIOCHAOKAIOMIECH OpraHU3aIiH

M.IL
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3) npuMep 3amUCH APXHBA ABAPUIAHBIX CUTyalU

AGoHEHT
Anpec :

Ortuer
00 aBapuiiHbIx cutyaruax 01.02.2011 - 31.12.2011 roxa

HIIIT «M3MeputenbHbIE TEXHOIOTHI
r.Kues, yn. Banner Bacunesckoii 5, oduc 5

JIumenoii cuer No 86596 Termoogocuerunk X12  3aB. Ne10082 momyns 1 ucm. 07
JIOrOBOpHEIE HATPY3KH 3anporpaMMHUpPOBaHHbIC 3HAYCHUS
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 cremyroieit moBepKu 08.06.2012

HMara/Bpems CoOriTHE

W3MEHCHUS

01.03.2011 16:48:44 [Pectapt

03.03.2011 12:36:13

Bxon B pexxum <Y cTaHOBKa™>

03.03.2011 12:39:21

Boixomx u3 pexxnma <Y cTaHOBKA™>

03.03.2011 12:42:53

Bxon B pexxnm <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 Beruucianutens Medee — 30 rpan

09.03.2011 12:00:00

TemnepaTvpa BEIYUCIUTES B pA00UYeM AHAIA30HE

09.03.2011 12:20:51

[lonkIr0OYeH JaTYMK DACXOJIa

09.03.2011 12:43.01

TpvOa HAOIHEHA KUAKOCTBIO

09.03.2011 12:43:50

IPacXoI IDEBLIIIAET VCTAHOBIEHHBIA IDEIENT

09.03.2011 12:54:15

OmplKa U3MEPUTENIS TEMIIEDATVDEI

09.03.2011 14:22:09

Omnbka U3MEDUTENS TEMIIEDATYDBI VCTDAHEHA

20.12.2011 23:18:11

Hanpspxkenne 6arapen Hroke 2.8 B (Tpebvercs 3amMeHa)

HpCZ[CTaBI/ITCJ'H: aboHeHTa

M.IIL

HpeﬂCTaBI/ITeHB TeHJ'IOCHa6)KaIOH.Ief/’I OopraHusanuu

M.IIL

12) npuMmep 3anucu apxXuBa KOppeKmui

AOGoHEHT
Anpec :

Otyer
o xkoppekumsix 01.02.2011 - 31.12.2011 roxa

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

JIunesoit cuer No 36596 Termoogocyerunk X12  3aB. Ne10082 wmomyns 1 mcm. 07
JIOrOBOpHbIE HATPY3KH 3anporpaMMUpPOBaHHbIC 3HAYCHUS
OrorieHue 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 cneayroieii moBepku 08.06.2012

Hara/Bpems CoObITHE

U3MEHCHUS

03.03.2011 12:39:21

IBBOII CHCTEMHBIX JTaHHBIX

KFS=1.05000 npen.=1.08859

KTS=1.00231 npen.=1.00000

CHucTeMHBIE TaHHBIE BBEICHEI

IIpencraBuTens aboHeHTa

M.IIL

[IpencraBuTens TeIOCHAOKAIOMIECH OpraHU3aIIH

M.IIL
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[Tpunoxenue 2
Buabl ¢Bsi3u M UHTEpdeichbl: BO3MOKHOCTH U PEKOMEHIAIUN K IPUMEHEHH IO

Ethernet-cesaszn

OcHoBaHUs K IPUMEHEHHUIO: aBTOMATU3AIUsl MPUOOPHOTO yueTa, HATMYUE Pa3BETB-
nenHoit cetu Ethernet (umu LAN, BO3MOXHBI Takke Ipyrue Ha3BaHMs TOTO JKe CaMoro) B
BHIOpAaHHOM MecTe (B TOM 4YHCJIE€ CETH, MPOJOKEHHOW NpoBaiiiepaMu MHTEpHETa WIIU
M (pOBOro TENEBUICHHS) U €€ TOCTYIMHOCTD JJIs 1ieJiel MPUOOPHOro yyeTa, MOTeHI[Ualb-
Hasl JIeIIeBU3HA CBSI3U, BO3MOXKHOCTh TaK»K€ BBIX0J/Ia B CETh MHTEPHET (0€3 MpOoKCHU-CcepBe-
POB) JJIs CBSI3W HA HEOTPAHUYEHHBIE PACCTOSIHUS.

K cuerunkam X12 u koppektopam B25 B konuuectBe ot 1 g0 20-TH nepexoaHuK
Ethernet ruma MOXA NPort SERO MOJKITIOYAETCs Yepes3 nepexoauuk RS232.

OyHKIMK NEpEeXOJHUKa: moaaepxkka npotokosoB TCP cepsepa u knuentra, UDP,
MOJIHAsI COBMECTUMOCTb C CETEBBIM MPOTPAMMHBIM OOECIeYeHHEeM Ha OCHOBE CTaHIapT-
HbIX 0ubmoTexk API, padora co crangaptaeiMu COM/TTY nopramu, pa6ora B TCP/IP
CeTsX, BCTpauBaHue B mMeromuecs nHdpopmanuonusie cetu. Konduryparus yepes Web
Browser. Windows-HacTpoliku o3BOJISIOT COXPAHATh CUCTEMHBIC TTapaMETPhI JIJIs TOCIIe-
JyIOIIero BocctaHoBieHus. Pasmepsr — 80x52x22 mm. Bec — 85 r. [Iutanue — ot aganrepa
AIIEKTPUYECKOM CEeTH.

GSM-mooemnasn cea3o c agmonomublm numanuem 0016UI0N OTUM ENTLHOCU

OcHoBaHMSI K MPUMEHEHHUIO: aBTOMAaTHU3alldsi MPUOOPHOTO y4yeTa, YCTOWYUBOCTD
GSM-cBs13u B BBIOpaHHOM MECTE, CIIydail IPeanOYTUTEILHOCTH JaHHOTO THUIA CBA3H Iie-
pen ApyruMu, BO3MOKHOCTh TakXKe BbIX0J1a B ceTh MHTepHET uepe3 GPRS npoTtokon nms
CBS3U HAa HEOTPAHUYEHHBIE PACCTOSHHUS.

Hocturaercs uHTerpanuein s3xonomuyHoro GSM-monema Fargo Maestro 100 B
KOMIUIEKT u3mepurenabHoro obopynosanust HIII «M3meputenbubie TexHomorumy. Jmu-
TENLHOCTh HENPEPBIBHONH pabOTBI MOJAEMA OT aBTOMOOMIILHOTO aKyMyIATOpa JaXKe He-
O0onpmnx pasmepoB (ot 40 A-yac) npH €XKe4acoOBOM ChbEME apXHUBHOU I/IHgDOpMaL[I/II/I U Me-
Hee yeM 50% pacxoje eMKOCTH aKKyMyJisiTopa — CBbIIIE 3-X MecsueB 0e3 MOoA3apsaKH.
B0O3MOXXHOCTh IUTaHKUS MOJEMA TAKXKE OT ajamnTepa AeKTpudeckon cetn. K cuerunkam
X12u K(I):\)pg)zeKTopaM B25 B konmuectBe ot 1 110 2012TI/I MOJIEM TOJKIIOYAECTCS Yepe3 nepe-
XOJHUK 32.

Oyukun moaema: EGSM/GPRS (EGSM900/1800MI'1) TepmMunan mepenadu ro-
JIOCOBBIX COOOIIEHUH, MaHHBIX, (hakcoB WU SMS, oxumgaHue BXOMSIIETO BHI3OBA, YIEP-
’KaHUe 3BOHKA, 3aKPBIThIC TPYIIIHI MOJIb30BaTeNel, GUKCUpOBaHHBIE HOMEpa JA03BOHA, OT-
pannyeHue nocryna Kk SIM kapre, onpeaeneHHoMy nposaidepy GSM ceTu, yackl peaib-
HOTO BPEMEHHU, OOHOBJICHHE ITPOTPaMMHOT0 obecreueHuss. Bo3aM0OXHOCTB 3aMucH B MOJEM
IIPOTPAMMHBIX ITPUIIOKEHUN pa:«‘.&IaGOTqHKa npu oMo GUupPMEHHON MPOTrpaMMHOM cpe-
ne1 oT Wavecom. UnaTepdetic B Windows mo3BosisieT HacTpauBaTh Oniuu Mojiema. Pasme-
pbl — 88x60%26 mm. Bec — 105 r. Hanpsixkenune nuranus 5,5-32 B.

Tenegponnana mooemnasn cea3n
OcHOBaHUS K MPUMEHEHMIO: aBTOMAaTH3allusl MPUOOPHOIO yuyeTa, HaJM4yue Tele-
(GhOHHOI ceTH, BO3MOXKHO MPUCYTCTBUE TeIe(OHOB HA JIMHUM (MOJIEM 3allpOrpaMMUPOBaH
Ha OTBET MO BTOPOMY CUTHAIIy BBI30Ba), yMepeHHas lLieHa cBsi3u. [Iluranue tenedonHoro
MojiemMa — OT aJianTepa NEKTPUUECKON CETH.

Kaobenvnas ceasno

OcHOBaHUA K MPUMEHEHUIO: aBTOMAaTU3aIUsl TPUOOPHOTO yuyeTa, HaIe)KHOCTh CBS-
3M, caMas HU3Kas CTOMMOCTh CBSI3M M OOCITY>KUBaHUs, 0COOOB3PHIBO3ALTUIIICHHOE HUCIIOJ-
HEeHUEe 00OpYyJIOBaHUsI, MOCTPOCHHUE JOKAIbHBIX CUCTEM YYeTa, yAaJeHHbIH HHAUKATOP
(mocpenctBoM anantepa X12AC) st OTHOTO WIIM TPYIITBI TPUOOPOB.

He tpebyer nomonnutensHoro obopynoBanusi. [Ipumensercs TpexnpoBOoAHbIN Kabeb
oOriel UIMHOW WM AaJbHOCTBIO CBS3U JI0 2,5 kM. OTHOBpeMEHHOE NOoKiIoueHue 10 20 mirt.
koppekTopoB B25 wim cuetunkoB X12. [lepexonnuku B untepdericel RS232 u USB.

Hngppakpacnan 6eckonmaxmnasn ce:a3v
OcHOBaHUs K MPUMEHEHHIO: BO3MOXKHOCTh MTOCEUIEHUS TPUOOpa HA OOBEKTE yUeTa,
BBICOKAsi CKOPOCTh MEPEeAayu TaHHBIX U HAJACKHOCTh U CBSI3U, 0COOOB3PHIBO3AIIUIIIEHHOE
WCITOJTHEHUE 000PY0BAHUS MTPU CheMe MH(POPMAITUHU aJanTEPOM.
Oo6opynosanue: nepexoaanku |[RDA/RS232 umu IRDA/USB B kOMITIEKTE ¢ HOYT-
OyKOM/HETOYKOM WJTU TIEpeHOCHOU TepmuHan agantep X12AC.
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[Tpunoxenue 3
IIpoToKO0bI CBA3M: BO3MOKHOCTH U PeKOMEHAAINU K IPUMeHEeHHI0

Cuerunk X12 mopaepkuBaeT TpH mportokosia ceszu: M-bus, Mod-bus u MT-bus.
[Tporoxoier M-bus u Mod-bus SBJISIOTCS OTKPHITHIMU H IIIKPOKO PACIIPOCTPAHCHHBIMU, UX
crienuuKanuyu Mo CYETUYNKY UMEIOTCS Ha CaliTe MPOU3BOAMTENS WWW.Measure.com.ua,
MO3BOJISIIOT CO3/1aBaTh KOMIUIEKCHI cOopa MH(GOpPMAIIMK U TUCIIeTYepU3alny Ha 6a3e pas-
JMYHBIX oniepannoHHBIX cuctem: Windows, Linux u apyrux.

MT-bus — mpoTokos TPOU3BOAUTENSI CYETINKOB, OOECTIeUeH MHOTO(YHKIIMOHAb-
HOU mporpammoii coopa napopmaruu u nedatu oraeroB M TNetX12M nox Windows, na
caiiTe MPOM3BOIUTEINST MMEETCsl OMONMMOTeKa mporpamm cBsizu cueTunka PublicX12 na
Delphi mns pa3paboTuynkoB COOCTBEHHOI'O IIPOIPAMMHOIO 00ECIICUCHHS.

[TepexroueHre MPOTOKOJIOB CBSA3M MPOU3BOAUTCS 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 nannbix. KaGeabHasi, TesieoHHASI M PaIMO CBA3b CYETYHUKOB.
OO0OHyJ/IeHHe HAKOIJICHHBIX TAHHBIX

JI71s1 yCTaHOBKHM MPOTPAMMHOIr0 o0OecreueHusi HeoOX0AUM KOMITBIOTEp C Omepalu-
onHoit cpenort Windows 2000/XP/Vista u rpaduueckuii aucreit ¢ pa3penieHneM He HU-
ke 800x600 mukcemneit. {1 mOgKIFOUCHUS K CETH CUeTYMKOB X 12 HeoOX0auMO Hanu4Iue
Ha [1IK cBoOGomHOTO MocnenoBaTenpHOrO MHTEpderica RS232 (COM-nopra) unu USB. 3a-
nyck nporpammel Install.exe hpopmupyer nporpammy MTNetX12M. MmeeTcst BCTpoeHHas
CIpaBOYHAs CUCTEMA.

[Tporpamma MTNetX12M obGecnieunBaeT CKaHUPOBAHKUE CETH, CHATHE TEKYIIUX T10-
Ka3aHWUW M BCEX TUIIOB apXUBHBIX JIAHHBIX, PYYHOE M aBTOMAaTUYECKOE OOHOBJICHUE apXH-
BOB, MIPEJCTaBICHUE APXUBHBIX JIAHHBIX B BUJI€ Ta0IU1, GOPMUPOBAHUE BBIXOJHBIX opM
OTYETOB C TTOCJICTYIONTUM BBIBOJOM HA Me€YaTh, IPOCMOTP CTATUCTUKU B BHUJIE TPadUKOB.

[Ipu nepBoMm 3amycke MTNetX12M ckoHdurypupoBaTh C€Th, CUUTATh APXUBHYIO
UH(GOPMALIHUIO CO CYETUUKOB, MTPU HEOOXOUMOCTH HACTPOUTh Ha aBTOMAaTHUECKOe OOHOB-
JieHue apxuBoB. B pesyibTaTe OyayT cO3/1aHbl aBTOMAaTUYECKH OOHOBIIsieMble KOHPUTYpa-
uoHHbIE (aiibl U 6a3bl JaHHBIX. [Ipy M3MeHeHnn nmapamMeTpoB ceTH (qo0aBIeHUE-yaale-
HUE WM 3aMEHA CYETUMKA) CeTh HEOOXOJMMO MEPEeKOH(UTYpUPOBATH MOCPEICTBOM KO-
MaH][ «CO3/1aThy, «T00ABUTHY, KyIATUTh.

Ha3nauenue cBs3U: MOCTPOEHUE ABTOMATU3UPOBAHHBIX CUCTEM ISl COOpa JaHHBIX,

TenedoHHast MUHUS TUCTIETYEPHU3AIINN U YIIPABJICHHS YHEPTOTOTPEOICHUEM.
ﬁ' O6GopynoBanue ceTu cyeT4yukoB X12 nis mepe-
naun uapopmanmu: Tenedonusit moaem (GSM moxem) —
Mogem UL Tiepefadu Mo Kabeno He TpeOyIoTCs, MepPeXOIHUK
\ 77 RS232 (wmm USB) m smeMeHTHl TPUOOPHOTO HHTEP-
¢elica: xabenu W pa3BeTBUTENM JIs MOJKIIOUEHUS He-
/—\ CKOJIbKHMX CUETUHMKOB X12 B cityyae HEOOXOIUMOCTH.

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

HOM CBsA3M MojieM He TpeOyetcsi. Bce HeoOxoaumble mpo-
rpaMMHbIE KOMIIOHEHTBI KOMIIBIOTEpa COAEpkKATCs B IO-
ctaBissemoit mporpamme MTNetX12M.

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

[Topsiiok MOAKIIOYEHUSI CYETYMKOB: COOpATh CETh
HE00X0IMMOM KOH(UTYpaIi B COOTBETCTBUU C MpHUBE-
JI€HHBIM PUCYHKOM U PYKOBOJCTBOM IO J3KCILTyaTalluu
Ha cyeTurk X12. [Topsimok paOOThl: YCTAHOBUTH CBSI3b C
yIaJlEHHON CEThI0 CUETYMKOB, MIPOUYUTATH HEOOXOIUMBbIE
apXUBbI M OTKIIOYUTH CBS3b C CETHIO (IIPOM3BOIUTCS IO
KOMaHIe).

[Tepen ycranoskoit SIM-kaptet B GSM monem He-
obxoaumo OsiokMpoBaTh Mcnolsib3oBaHue PIN-konma xapThl. DTO MpPOU3BOAMUTCS B COOT-
BETCTBUU C MHCTPYKIIUEH MPU yCTaHOBKE B 10001 MoOuIbHEIN (GSM) TenedoH.

J171st OOHYJIeHUsI HAKOTUIEHHBIX CUETYMKOM JIJAHHBIX MpEeHAa3HaueHa nporpamMmma Set-
time. [IporpamMma ycraHaBIMBaeTCs Ha KOMITBIOTED, MOAKITIOUEHHBINA Yepe3 MePEeXOTHUK K
cuetunky. [locrne 3amycka mporpamMmsl clieIoBaTh UHCTPYKUUSIM. Pe3ynbTaTt dhukcupyercs
B apXMBE KOPPEKIIN ¢ yKa3aHWEeM BPEMEHH U JIaThl IPOU3BEACHHONU KOPPEKIIHH.

Cuetymkm X12
1...20 wr.

{ I

.. 2500 m
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[Ipunoxenue 5

YcioBHOEe 0003HAYEHHE CYETUYNKOB IIPpH 3aKa3e

O06o03HaueHUe TEMII0BOIOCUETUNKOB 00pa3yeTcs 1Mo cXxeMe: HaMMEHOBAaHUE U YCIOBHOE 0003Haue-
HUE CYETUYMKOB, JIOMYCTHMOE U30BITOUHOE pabouee AaBienue u3 psaa 1,6; 2,5; 4; 10; 20; 32; 50 MIla (B
cllyyae pa3jMyusi B HOMHHaJax paboyero AaBjeHUs MPHUBOIHUTCA MOCIE 0003HAYEHUS MOJYJEH) — HCII.
NEpBOr0 MOJYJA + NepevynciIeHne 0003HaueHUI JATYMKOB pacxoa (WK MOAKII0OYaeMbIX CYETYHMKOB BO-
JIbl) MOJYJIS € KJIAaCCaMu + MepevrcieHre 0003HaueHUi 1aTYNKOB TEMIIEpaTyphl (WK JaBICHUS ) MOIYIIS
+ NMUHBI Ka0enel AaTYuKOB MOIYJSI — UCI. BTOPOTO MOAYINA + ... + ... + .... — HCIl. TPEThETO MO +

.+ ...+ ... —ucn. mociegHero Moayns + ... + ... + ... —o6o3nauenue TY. Homunan pabouero nasie-
HUS IIPU 3aKa3e ONpEIeNsieT SKCITyaTallMOHHbBIE MapaMeTpbl TaTYMKOB U COOTBETCTBYIOIIEH apMaTyphl:
MOHTQ)XHBIX (DJIaHLIEB, 3aIIUTHBIX THWIb3, OOOBIIIEK, MPOKIATAOK U Kpenexa. [Ipy OTCyTCTBUU JAaHHBIX O
BEJIMYMHE JOMTYCTIMOT0 paboyero AaBjieHHs B 3aKase, ero 3HaYeHue puHuMaeTcs paBHbM 2,5 Ml a.

O06o03HaueHue 1aTYMKa pacxoja oOpa3yercst U3 MOPsIKOBOrO HOMepa MOAYJIs, B KOTOPOM HCIOJIb-
3yercs gatuuk (1, 2, 3, ...), TUIIOpa3Mepa AaTyuka, TUM (IIaHIA, pacIoNoKEHUE 1aTYuKa B TPyOOmpo-
BoJie (1 — momaromuii, 2 — 0OpaTHBIN, I — MOAMUTKH, XB — XOJIOJHOM BOJbI) B COOTBETCTBUHU C PUCYHKOM
1.1 ucnonHeHuit MOyJIeH.

O06o03HaueHne MOAKIIOYAEMbIX CYCTYUKOB BOJABI C UMITYJIbCHBIM BBIXOZIOM COJEPIKUT: HOMEP MO-
Jy71st, McronHenye (ropsueii Bosr — H, Xomooit Boas — C), HOMUHATBHBI pacXos Gp(Qn) (M/4), HeHy
ummyinbca Ci (M°), pacIONOXKeHHe W Ha3HaueHHe cornmacHo pucyHky 1.1. Ilpumep: 2H-Qn15-Ci0,1/2,
kaacc C.

OO6o3HaueHue naTyuka TeMmepaTypbl oOpasyeTcs U3 MOPSIKOBOTO HOMEpa MOIYNA, B KOTOPOM
ucnoiab3yercs natuuk (1, 2, 3, ...), TunopasMmepa 1aT4Mka, UCIIOJIHEHUS, AMaMEeTpa HOMUHAIBHOIO TPY-
0OIMpoBOJIa YCTAHOBKHU U pacroiokeHus natauka (1, 2, m, XB) B COOTBETCTBUH ¢ pUCYHKOM 1.1 ucnomnHe-
HUi Moaynel. B Moxynsax ucnonHenus 11 narymku Temmeparypbl UMeroT HyMmepanuoo Buna 1S/1, TS2,
TS/3... besrunb3oBble gaTuuku Temneparypsl 1SG UMEIOT Auana3oHbl JOMYCTHMBIX W30BITOUYHBIX J1aB-
nenuit 1,6 u 2,5 MlIla.

OO6o3HaueHue AaTynKa JaBJICHUS COACPKHUT HoMep Moayis, Tl aarduka (PSA wmm PSG, abco-
JIOTHOTO WMJIM M30BITOYHOTO JIaBJICHHUS), OPSAKOBBIN HoMep Aatumka (/1 wim /2), BepxHU npeaen aua-
na3ona u3mepenus (MIla), ucrojgHenue, qUaMeTp HOMUHAIBHBIA TPyOOIpPOBOIA YCTAaHOBKH, PacHOJIO-
»kenue natumka (1, 2, m, XB UM «-» — HE 3a/1aHO0) B COOTBETCTBUU C pUCYHKOM 1.1 MCrONHEHUN MOIyIIEH.

Jnuabl kalenel 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: TeruoBomocuerunk X12/1,6 Mlla — monyns 02 —
1FS-80S5/1 k. C + 1TS50S-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: TemaoBogocyeTynk X12 —momynp 02 + ... + ... + 2,5 M —moayns 04 +
vt +10M—Mmonyns 122+ ... +5M—-TY ¥V 30019314.001-99.

IMpumep 3ammcu ob6o3HaueHwit matuukoB: 1FS-50S/1 k.2, 3FS-200T/2 kn.2/(no TY umu EN),
4TS-80E-100/m, 4TS-80E-125/1, 6T S-170P-250/-, 6PSA/1-0,3U-100/xB Moayns 2, 2PSG/2-2,0S-80/-.

Oco0eHHOCTH COBMECTHOTO IPUMEHEHUS JaTYNKOB:
- u3MepeHue pacxonaa, oobema u Maccel: kiacc 0,5 (FS x11.0,5), kimacc 1 (FS kn.1), xmace 2 (FS
k1.2), kinace 3 (FSkin.3), kmacc C (FSucm. k. C),
- H3MEpEeHHE TEIUIOTHI (3aKa3 CcueTYHMKa XO0JI0Aa, IporpaMMHON Bepcuu moxayins 04, oroBapusa-
€TCS JIOTIOJTHUTENIBHO):
- onuonorounbie Moxynu 04...06: knacc 1 (FS k.1, TSucn. E u A2), knacce 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 uc.
SuAl),
- JIATYUKH pacxoja: KaxJbli MOIyIh MOXKET COJEpKaTh JATYMKU TOJILKO OJHOTO Kilacca, MpHu
UCIOJIb30BaHUU JATYMKOB UCH. T MakCHMaIbHOE KOJIMYECTBO JATYMKOB PACXOJa B CYCTUMKE — JIBA,
- JaTYUKH TEMIIEPATyphbl: KaXKIbI MOAYJIb MOXXET COJEp>KaTh JATYMKH TOJBKO OJHOTO WC-
nonuenus (S, Al, A2, E umu P).
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Cxema pacnaiki 3JIEKTPHYECKUX Pa3beMOB

[Tpunosxxenue 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



[Ipunoxenue 7
MoHTax 1 radaputHbie pa3Mepbl MOHTa:KHBIX YacTeil (PN-25), Mmm

OTBeTHBIH HMINHAPHYECKHIl (p1aHen faTunka pacxoaa FS-20...125 k. 1, 2,3, C

noms.d
DN, D D1 D, d B h a n Dwm - A
20 26,5 62 6,3 | 13,5 4 35 | 4 | 30
25 32,2 66 6,3 | 13,5 4 35 | 4 | 35
32 38,5 88 10,5 | 15,5 6 35 | 4 | 42
40 46 97 105 | 155 | 6 35 | 4 | 53 ansa g/IOHma)Kgoeo A
50 | 605 | 112 | 105 | 185 | 7 | 45 | 6 | 64 —Mmpyoorposooa_—
65 72 127 | 10,5 | 18,5 7 45 | 6 | 80
80 91 146 | 125 | 225 | 10 | 45 | 6 | 90 dnst damyuka pac-
100 | 108 | 174 | 125 | 25 10 5 | 8 | 108 X008 U KOHYCHOU Talgl &
125 127 206 | 12,5 | 27 10 5 8 | 127 ecmaeku SR B e,
Dnm — pekoMmeHdyeMbIli MakcuMarnbHbIl eHewHuli duamemp mpy6onpoeoda v
v
MpumeyaHue. KoHcmpykyus ¢pnaHyes damyukoe pacxoda knacca 1 u C aHano2u4yHa
npueedeHHOU Ha pucyHke, omsauyue cocmoum e ¢ghopme KaHasku oo npoknacky ]
e Y
NLLIPIREDY:!
d B »
OtBeTHBIN KOHYCHBIH (pi1anen faTyuka pacxoaa FS-20...125 k. 1, 2,3, C
noms.d
DN-DN. [ D D. | Du d B [h]| a |n ]| bu [ 1
20-25 20 | 30,5 | 66 63 | 135 | 4 | 35 | 4 | 35
20-32 20 | 385 | 88 | 105 | 15 5 [ 35 | 4 | 42
20-40 20 | 48,5 | 100 | 105 | 28 6 | 35 | 4 | 53 Ons MOHMAKHORO I .
32-40 32 | 485 | 100 [ 105 [ 155 | 6 | 35 | 4 | 53 mpy6onposoda | —
32-50 32 | 575 | 111 | 105 | 20 7 | 35 | 6 pa | —PYoonposoca
32-65 32 77 | 127 [ 105 [ 405 | 8 | 35 | 6 80
50-65 50 77 | 127 | 105 | 195 | 7 | 45 | 6 80 | <
50-80 50 | 90 | 146 | 125 | 28 | 8 | 45 | 6 | 90 Ons 0Oamyuka alal o
50-100 | 50 | 109 | 174 | 125 | 585 | 10 | 45 | 8 | 108 | Pacxoda 1 - i
80-100 | 80 | 109 | 174 | 125 | 26 [ 10| 45 | 8 | 108
80-125 | 80 | 135 | 206 | 125 | 40 | 11 | 45 | 8 | 127 y
80-150 | 80 | 161 | 238 | 17 78 | 11 | 45 [ 10 | 157 || 3
100-125 | 100 | 135 | 206 | 125 | 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 ﬁ
125-150 | 125 | 161 | 238 | 17 31 | 12 5 10 | 157 Y
125-200 | 125 | 212 | 292 | 17 56 | 12 5 10 | 207 h a
Dw — pekomMeHAyeMblii MaKkcuMasbHbIl eHewHUli duamemp mpy6onposoda > <B e

MpumeyaHue. KoHcmpykyus ¢hnaHyes dam4ukoe pacxoda knacca 1 u C aHano2u4Ha
npueedeHHOU Ha pucyHke, omsuyue cocmoum e ¢ghopme KaHasku noo npoknadky

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 chriaHey 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 (001T) KpenJjeHus1 AaTYUKA Pacxoa 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 mM27
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 UCNOMHEHNs naHua

L — MyH. anuHa wnunbku/ 6onta 6e3 yyeTa ONMNHbI roNnoBKK

MoHTakHasi BTyJIKA (000bIIIKA) AJ1 YCTAHOBKH 3alIIMTHON r'Wib3bl TS (rynepa PS)

(*) — pekoMmeHayeMbIN pasmep

wtyuepbl PS komnnekTytotca

BTynKamu ¢ pessbon M10 1

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

T"aiika

= Hlnuieka

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
3amuTHag ruab3a 1S
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

[Tpoknaznka

=

D1
D

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

i DN-150...1000
PN-500

MoHTaX JaTYUKOB Pacxoaa Ha TPYOONpPoOBoOI

MoHTaXHBIH
TpyOOIIPOBOL
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0) monTa:xx FS-150 u 6os1ee

L

DN D L

150 212|377 EI/\

200 328 | 442

250 405 | 526 | Iporiazka

300 260 | 585

400 580 | 720 D

500 715_| 885
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MoHTa:K 3allIMTHOM I'MJIb3bI JaTYHKA TeMIlepaTypbl Ha TpyOonposoj
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Bo0bimka % /O

%

CTeHKa MOHTAXKHOT'O
GonpoBoaa

MoHTax mTyHnepa 1aT4uKa AaBJeHUs Ha TPYOONpoBoI

Ipokiaaka |:

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

. TEM/I0BOAOCYETYHK X12 % [ =

120

= BrIicoTa —MeHee 42 MM
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[Tpunoxenue 8
HNucTpykuus nmo ycraHoBke BTYJ10k FSL Ha Tpy6onposoa DN-250...1000

WHcTpyKIust pacpoOCTpaHsIETCs HA YCTAHOBKY BTYJIOK YJIbTPa3BYKOBBIX CEHCOPOB
Ha TpyOOINPOBOJI MPU U3TOTOBJICHUH Kopityca natuuka pacxoaa FS-250...1000T remnoBo-
nocyetynka X12. [lpumensiercs mis Tpyd ob6siuHor Tounoctu o ['OCT 8731...8734,
['OCT 9940, I'OCT 9941 unu ananoruynbix. O6paboTKa 3aroTOBOK, YCTAaHOBKA BTYJIOK U
KOHTPOJIb JIOJKHBI OBITh BBITIOJIHEHBI COTJIACHO HACTOSIIEN METOJIMKH M TEXHOJIOrHuYe-
CKOM MHCTPYKIMU UCIIOJHUTEIIS, COTJIACOBAHHON € pa3pabOTYMKOM B YacCTH OTKJIOHEHUU
OT JJaHHOT'O IOKYMEHTA.

@56 3arotoBka TpyOBl s ycTa-
. 6 ore ) HOBKH BTYJIOK [I0Ka3aHa Ha PUCYHKE
: 1. Bce pa3mepsl Ha pUCYHKax yKa-
3aHbl B MUJUIUMETPaX, TOYHOCTh He-
‘ . yKa3aHHBIX gomyckoB — H14, hl4,
| R ~—1|" £]tl4/2. [IyuHa 3arOTOBKH JOJDKHA
; DH owITh He MeHee (DN+210) mm. 3aro-
TOBKa JOJDKHA OBITH OTpe3aHa (sB-
JSATBCSL  CAMOCTOSITENIFHOM YacThIO)
C UeNbI0 TMOCIEAYIONIEero obmepa
BHYTPEHHEI0 JUaMETpa, paccTos-
Pucynoxk 1 HAW MEXJYy CEHCOpPaMHU U YTJIOB Ha-
KJIOHA CEHCOPOB B M3rOTOBJIEHHOM KOPITyC€, MPEAIOIArallero BpalleHue roToBoro Kop-
myca BOKpYr ocH (cMOTpu KOHTpOJIb reoMeTpUUYECKUX MMapaMeTpoB U3 pasnaena [loBepka
cyeTurka B PyKoBOJICTBE MO 3KCIUTyaTalldd Ha TeruioBojocueTyuk X12). MuHumManbHas
peKoOMeH1yeMas IepBoHavyanbHasi 00paboTKa 3ar0TOBKH — ITECKOCTPYyEHUE WK 00paboTka
MeTauinyeckoi merkoi. [Ipu nucnoab30BaHuM TPYObl «CTOPOHHEH 3arOTOBKWY, OTJIMYAI0-
HIeiicsl M0 BHYTPEHHEMY JMAMETPY OT MOHTAKHOT'O TPYyOOIpPOBO/AA, TOMYCKAETCs OTKJIIO-
HEHUE IMaMeTpa 3aroTOBKH B npenenax = 5 %. [Ipu 3ToM BHyTpeHHUIN JuaMeTp MOHTaX-
HOTO TPYOOINPOBO/Ia MOICKUT KOHTPOIIO0 U BBOAY (Dmp) B mamsTh BeruncnuTens. 3aTemM
B 3arOTOBKE BBIPE3AIOTCS IIECTh OTBEPCTUH (J56 MM B COOTBETCTBUH C pucyHKamu 1, 3. B
KauecTBe mnapamerpa DH Oepercsa cpenHee apudMeTHYECKOE HECKOJIBKUX H3MEpPEHUU
BHEIITHETO TUaMeTpa TPYyOHI.

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

mepy Dpyi, U3MepeHHOro B MIOCKOCTU

YCTAHOBKM KaXKJI0M BTYJIKH COTJacHO
| PUCYHKY 3.

Pucynok 2 CBapKy BTYJIOK NMPOU3BOJHUTH Ha

CIeIUaLHOMN CTaTbHOM mTaHTe (PUCYHOK 4), 00ecTieunBaromed COOCHOCTh BTYJOK, (hUK-

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

BTysNKamMu — P21 4, tme 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 — npoBosioka 10X16H25AM6 nuamerpom 2 mm o 'OCT 2246. PekoMeHayeTCa UC-
M0JIb30BaTh aprOHO-IYTOBYIO WM YTIEKHUCIOTHYIO CBapky ¢ mpucaakoil mo OCT26-07-
755-86. OnTuManbHbI cBapOUYHbIN KaTeT 4 MM. KOHTpOJIb CBapHBIX IIIBOB PEKOMEHIYETCS
npousBoauTh 1o OCT26-07-755-86 mo |l kareropuu (mpuin. 2). Pe3pOy BTynok
M32(33)x1,5 u pazmep mocagouyHOTO OTBEPCTHSI CEHCOPOB BO BTynkax J21HY mpokoH-
TPOJMPOBATH JI0 ¥ TIOCIIE CBapKH. B ciyyae HeCOOTBETCTBUSA — 00pab0OTaTh METYMKOM WITH
Pa3BEPTKOM, COOTBETCTBEHHO.

MapkupoBaTh CTPENKY HampaBJi€HUS MOTOKA U HOMEpPA BTYJIOK B COOTBETCTBUU C
pucynkamu 3, 4. Ctenens B3pbiBo3ammThl (EXiallCT6 wnn OExiallCT6) mapkupoBath 1mo
oTnenpHOMY ykazanuto. Ha pucynke 4 B kauecTBe npuMepa MnpuBeieHa MapKUPOBKa KOP-
nyca FS-500T. 3aBojckoit HOMep Kopmyca co-
riacoBatb ¢ npennpusitueM «M3mepurenbHbie
TEXHOJIOTHNY. OUHUIITHYIO MOJArOTOBKY MOBEPX-
HOCTH U JJAKOKPACOYHOE MOKPBITHE KOPITyCa BbI-
MOJIHUTH B COOTBETCTBUU C IPYIMON 3KCIUTyarTa-
MU KOpIyca.

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

<«
X12 FS-500T
PN25 Ne06010

1B

Dai
Pucynok 3

Pucynox 4

BHyTpeHHue MOBEpXHOCTH BTYJIOK OT OOpaOOTKHU U MOKPHITUS PEJOXPAHUTD, OUH-
CTUTH OT MbUIH U TPSI3H, B CITydyae HEOOXOJUMOCTH — IPOMBITh.
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[Tpunoxenue 9
NHCcTpyKIus M0 3KCIUIyaTalluu cepBUCHOTO agantepa X12AC

Anantep X12AC mpenHa3HaueH ISl peaju3aluy CEPBUCHBIX (QYHKIUN Ui CUeT-
yukoB X12. Anantep npou3BOAUT: cOOp (YTEHUE) apXUBHOU MHGOPMAIIUU CYETYMKOB 110
unppakpacaomy (IRDA) u mpubopuomy () maTepdeiicam, XxpaHeHHEe U TIEPEHOC HAKOTI-
JIEHHOW MH(OpMalMH, TIeYaTh OTYETOB YCTAHOBJICHHBIX (POPM MOCPEICTBOM MOAKIIOUYEH-
Horo (Centronix) mpuntepa Epson LQ-100 (Epson LX-300), mepenady HaKOIUICHHON WH-
dbopmannu (RS232) na kommneroTep mocpenctBoMm mporpammbl MTNetX12M, dyHkiuio
yIAIEHHOTO UHANKATOpa cuyeTdynkoB X 12 mo npudopromy unrepdeiicy (1).

YUreHue HAKOILUICHHBIX apXUBOB WHUIMAIU3UPYETCS OAHOKPATHBIM HAaKaTHEM
kHonku KJI (cMoTpu pucyHOK). PexxuMm MOJIHOCThIO aBTOMAaTH3UpPOBaH. B xoze ero Bbi-
MOJIHEHHS] HA UHJUKATOP BBIBOJATCS COOOILEHUS O BBIMOJIHIEMBIX pouenypax. CHavana
POU3BOJUTCS MOUCK CUETYMKOB X 12, nMeromuxcs B 0a3e JaHHBIX ajanrtepa U YTeHUE UX
apXHMBOB, 3aTE€M BBINOJHAETCS TOMCK HOBBIX MOJKIIOUYECHHBIX CYETUYMKOB U UTEHUE UX ap-
xuBoB. [louck ocymectpisiercss B mpeaenax 1...200 cereBoro anapeca. Haxxarue KB nipu
MOMCKE MpephIBaeT pexkuM. [Ipu yTeHnr apXuBOB HA MHIUKATOPE OTOOpakaeTcsl cepuii-
HbIl HOMep X 12 u cTpoKa cocTOsSiHUA YTeHUs apxuBa. [Ipu nepBoM YTEHUHU MOJKIIOYEH-
HOTO CUETUYMKa B 0a3y JIAHHBIX 3aHOCSTCS €r0 MapaMeTphl, MOCIEAYIONIEE YTEHUE TOJIbKO
JOTIOJTHSIET aPXUBHBIE 3AIUCH.

Ileuath oTueToB MHUIIMATU3UPYyeTCcs KHOMKOM KII. HeoOxoaumo BBecTH naThl Ha-
yajia 1 OKOHYaHUSl OTYETHOTO nepuoja. Beoa nmpousBoautcs B popmare 1eHb/MECAL/TO,
HayajbpHas JaTa pacnoyio’KeHa B IEPBOM CTPOKE, 1aTa OKOHYaHUs — BO BTOpou. Jliig BBOJa
muGpsl JaThl HEOOXOIUMO MEPEHTH KypcOpOM K PEeNaKTHPYeMOW MO3UIUH, yAEPKHUBas
KB B HaxxaToMm coctossHuM 3aAaTh HUGpy B no3uiuu kypcopa kaonkamu KIT unu KJI. J{ns
3aBEpUICHUs BBOJA MEPEUTH KypCcOpOM B IMO3ULHIO «|» M Haxarb KB, ormena BBoja —
Haxatue KB B mo3umuu «x». Jlanee cnegyer 3anpoc o Tpedyembix apxuBax. B xozne mpo-
CMOTpa THUIIOB apXHUBOB cieayeT oTMeTuTh (Mo KB) HeoOxoaumble NSl e4aTH apXUBbI
3HaKoM «+». [ToBropHOe Haxkatre KB cuumaeT npusnak BeiOopa. [lepexon k BeiOOpY ciie-
nyromiero apxuBa kHonkoi KII. ITocne Toro kak Tpedyemble apXUBbI OTMEUYEHBI «+» Clle-
JyeT 3ampoc O BHIOOpE CUETUHKA, J1ajiee BHIOOp MOJYJIS WM BO3MOXKHOCTh MEYaTH BCEX
MoayJieil cueTurka. [[ns meyaTu JaHHBIX BCEX CUETYMKOB HEOOXxoauMo Ha 3arpoc «lle-
4yaTh BCEX apXWMBOB» Haxkatb KB, mis unnusuayansHoro Beidopa — Haxath KII. UnnuBu-
nyanbHBIA BeIOOp U3 0a3bl mpousBoauTcs kinaBumamu — KJI u KII, meuats BoIOpaHHOMN
uHpopmanuu — KB. [locie okoHUaHMs IeHaTH apXUBOB CIIEYET 3alpoC O MOBTOPHOM me-
4yaTH, €CJIM IeyaTh 3aKoH4YeHa — HaxkatueM KJI BbIxon U3 pexxuma, sl MPOAOJIKEHUS 1e-
yaTh BbIOpaHHbIX apxuBOB Haxkatuem KII mepexon k BHIOOpPY HOBOTO CYETUYHMKA U3 0a3bl
ananrtepa. [leuaTs mpekpaiaeTcs mpu omuOKe MPUHTEpa WM OTCYTCTBUU OyMaru B Teue-
HUE€ 3 MUH, OTMEHA M€YaTH U BBIXOJ U3 PEKUMA, €CIIM HE MPENYCMOTPEH BBIXOJ B MEHIO —
OJHOBpEMEHHOE yaepxkuBaHue B HaxatoM coctosHuu KJI u KII. Ileuats He BrimonHsAeTCS
JUTSl CYUETYUKOB, OOHOBIIEHHE KOTOPBIX OBLJIO MPEPBAHO WM HE OKOHUEHO. DTH CUETYUKHU
OTMEYEHBI «L\».

CepBucable pynknum (Bxona no KB) peanusyior: UHIUKAIMIO TUATHOCTUKU aJlarl-
Tepa, PyHKUIUIO YJAIeHHOTO HHAUKATOpa cYeTYUKOB X 12, OuuCTKy 0a3bl JaHHBIX, IE€YaTh
TECTOBOM CTPAaHUIbI MOJKIOYEHHBIM IPUHTEPOM, YCTAHOBKY SI3bIKa MEHIO U II€YaTH, yC-
TaHOBKY MEKCTPOUYHOI'O CXaTus Npu nedatu. Hactpoilka MeKCTpOYHOIO MHTEpPBAJIA MO-
KeT OBITh MPOU3BEACHA IPU MEYaTH MPOOHOM CTPaHUIIBI. Y CTAHOBKA MEXCTPOYHOTO CHKa-
THUS IO3BOJIIET ONTUMHU3UPOBATh 00bEM NeyaTaeMoi HHGOpMalMy Ha CTPAHUIIE: TTPH BBO-
ne 3HaueHus kodpdunnenta «0» KOppeKUHs CKaTus HE MPOU3BOJIUTCSA, ONTHUMATbHBIM
JUTs OOJIBIITMHCTBA MPUHTEPOB SABISETCSA KOAPPULIUEHT «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

IHostHOe MeHIO cueTunKa X12
Onucanune mento (pucynku 9.1, 9.2) npuseneno B pasnene [lopsaox padotsr Pyko-

BOJICTBA MO 3KCILUTyaTallMy TEIIOBOlocueTyrKa X12.
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Ka0esb JaT9MKOB TEMITEPATYPhI

[Tpunoxxenue 12

Cxema INOKBAPTHUPHOI'0 Y4Y€Ta TeCIlJIa B MHOI'03TAKHBIX 3JaHUAX

€ OIHOTPYOHO# BEePTUKAJIBLHON Pa3BOAKON KOMMYHHMKAIUIA

}1onaya TerioBoii SHEPruu

TSO
ES

BBIYHUCIIUTEIID

4-7 3Tax

3- aTax

2-H 3Tax

1-# 3Tax

Cueryuk X12 — eaUMHCTBEHHOE
peleHne NpodJieMbl.

MHorosTaxHble 37aHUsl C BEpPTH-
KaJbHOW pa3BOJAKOW OTOIUIEHHUS CO-
CTaBJISIOT OONBIIMHCTBO. M3-32 HEBO3-
MOXHOCTA TOYHOTO H3MEpPEHUS IIO0-
TpeOasieMoil TETIOBOl AHEPrUU B Ta-
KHX 3JaHUSX CTPOUTEIbHAS MPOMBIII-
JIEHHOCTh BBIHYXJ€Ha ObUla HayaTh
MIPOCKTUPOBAHUE U CTPOUTEIHCTBO J10-
MOB ¢ 0oJiee TOpOroi ropu30HTATBHON
Pa3BOAKONM OTOIJICHUS U OTAEIbHBIM
BBOJIOM OTOIUIEHUS B KaXKJyI0 KBapTH-
py. KonuyecTBo Takux IOMOB pacTer,
OJIHAKO HE€ TMPEBBIIIAET €IUHUIl MPO-
LIEHTOB O0IIET0 Ynca.

Cuerunk X12 u3MepsieT TEIIOBYIO
DHEPTUI0, TIOTPEOISIEMYI0 Ha KaXKIOM
sTaxe (OT OJTHOrO J0 MATH) B OTIEIb-
HOM CTOsiKe. B kauecTBe WIUTIOCTpaIuu
MpUBEJIEHa MaKCUMaJbHO BO3MOXKHAs
KOoHbUrypamus cuerdynka X12 Ha MmITh
STaKeW ¢ OJTHUM JAATIYUKOM pacxojna FS,
MIECThIO AaTdyukamu Temrmepatypsl 10
... TS5 ¥ BBIYHCTUTENIEM C TSATHIO BHP-
TyaJIbHBIMH MOAYJISIMU HcTIONHEeHUs 04.

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

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

[ToTpebnenue Temiaa Mo KaxIou
KBapTUPE OMPEIECACTCS B BUAE CyMMBI
MMOKa3aHUM CYETYUMKOB, YCTAHOBJIECH-
HBIX Ha BCEX CTOSKaX, CHAO0XKarol[ux
KBapTHpPy TEIUIOM. ABTOMATHYECKUH
coop mHpopmauu cyeT4yukoB X12 u
pacyeT TeIUIoNnoTpeONeHUus sl Ka-
IO KBapTUPbl MPOU3ZBOAUTCS MO Ka-
OenpHON uWHTEp(ECHON CceTu KOoM-
neroTepHo mporpammoit MTNetX12.

KBapTupHbIil y4eT TEIJIOBOM 3HEP-
MU CO3/1a€T OCHOBY €€ 3HAUYUTEIbHOU
skoHOMUU. [103TOMY ecTecTBEeHHO, 4TO
BHEJIpEHUE YyYeTa COMNPOBOXKIAACTCS
MOHTaOM CPEACTB PaguaTOPHOIO pe-
TYJIUPOBaHUS TEIIa — KJIAMaHOB U Tep-
MOCTAaTOB (yCTaHaBJIMBAIOTCS TMapai-
JINIbHO pajuaTopaM), B3aMeH OTKpPbI-
BaeMbIX (POPTOUEK U OKOH.
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OOPMYJISAP
1. OCHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKHU
Tabmuma 1
ITapamerp Hanueie no TY @akTHYeCKHE TaHHbIE
1. /Inana3oH u3MepeHus: pacxoa BOJIbl tabymna 2.2 PO COOTBETCTBYET
2. JInanazoH u3MepeHus TeIIOBOW MOIITHOCTH tabnuna 2.2 PO COOTBETCTBYET

3. [Ipenen gomyckaemoii aOCONMIOTHOM MOTPEITHOCTH U3Me-
pEeHUS TEMIIEPATYPHI

tabimua 2.3 PD

He mpessbimaer

4. ITpegen nomyckaeMoi MOTPEIIHOCTH U3MEPEHUS J1aBJie-
HUs

Tabimmna 2.3 PO

He npeBsimaer

5. Ilpenen pomyckaeMoW OTHOCHTEIBHOM IMOTPENTHOCTH
M3MEpEeHUsl BpeMEHU

Tabimmua 2.3 PO

He npeBsimaer

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

Tabimmna 2.3 PO

He npeBsimaer

7. Ilpenen nomyckaeMOW OTHOCHTENIBHOM IOTPELNIHOCTH
N3MCPCHUA TEIJIOBOU MOIIHOCTH W OHCPIUU

tabimua 2.3 PD

He mpessbimaer

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

peoOpa3oBaHUs UMITYJIBCOB MOJKIIOYAEMOT0 CYETYMKA
BOJIbl M ONIPEAEIICHUS] HAKOIIJIEHHBIX BEJIMYUH

2. 'apanTtuiinbie 00s13aTENHCTBA

[IpeanpusiTUE-U3rOTOBUTEIb IPOU3BOIUT FAPAaHTUNHBINA PEMOHT CUETYUKOB B TEYe-
HUE 5 JIET CO JTHSA M3TOTOBJICHUS MPU COOIIOICHUU MOTPEOUTENIEM CIEAYIOUX YCIOBUM:

- YCTaHOBKA, MOHTAX Y HaJaJKa CYCTYMKA IIPOU3BEICHA OPraHU3aLel, UMEIOIIEH
CepTtudukar npeanpustus-u3roroButens «M3mepurenbHbie TEXHOIOTUN» Ha MPABO BbI-
IIOJIHEHUSI MOHTAKHBIX, CEPBUCHBIX U IOBEPOYHBIX padoT (cpok aeiictBus Cepruduxarta —
1 rox), HaMUKEe OTMETKH MyCKO-HaNaA04uHOU opranuzanuu B opmysipe,

- IIEpUOANYECKAs MOBEPKA CYETYMKOB MPOU3BOAUTCS Ha NMPEANPUATUU-U3TOTOBU-
TeJe WM YIOJHOMOYEHHOM OpraHu3alren, MMeroniel BoieHa3Banubiil Cepruduxar,

- JKCIUlyaTalus, MOHTaX, TPAHCIIOPTUPOBAHUE U XPAHEHUE MTPOU3BOIATCSA B COOT-
BETCTBHM ¢ PYKOBOJICTBOM I10 3KCILTyaTALHH,

- HCIIOJIb30BAaHME TPAHCIOPTHOM Tapbl MU3TOTOBUTENS NPU TPAHCIOPTUPOBAHUU U
XpaHEHUH.

["apanTuM pacnpocTpaHArOTCs Ha Opak COCTaBHBIX 4YacTell KOMILJIEKTa MOCTaBKU
CUETUYUKA, TPUUUHON KOTOPBIX SBUIUCH 1€(PEKTHI M3TOTOBIEHUS, MATEPUATIOB U KOMILJICK-
TYIOIIUX. ['apaHTHM npeaycMaTpuBaloT 3aMEeHY OpaKOBaHHBIX J€Tajlell 1 BOCCTAaHOBJICHUE
paboTocrocoOHOCTH cyeTunka. HewcnpaBHBIN cYeTUMK HEOOXOIMMO BO3BpPAaTUTh Ha
IpeaNpUATUE-U3TOTOBUTEND. 3alpeliaeTcsl BCKPhIBaTh JaTYUKU, BBIYMCIUTEND U Kabenu
JNATYMKOB. [ 'apaHTuM HE mpeayCMaTpUBaOT KOMIIEHCALMM 3aTPaT HA IEMOHTAX, JOCTABKY
Y TIOBTOPHBIA MOHTaXX CUETYMKA, & TAK)KE JIFOOBIX BTOPUYHBIX NIOTEPH, CBA3AHHBIX C HEUC-
npaBHOCTHIO. ["apaHTUy Takke HEe MpeaycMaTPUBAIOT KOMIIEHCAIIMHU 3aTpaT Mo 3aMeHe Oa-
Tapemu.

["apanTus Ha nepexogauk RS232 (USB) sBiisieTcst OorpaHUYeHHON B CBS3H C OJTHAM
UX OCHOBHBIX €0 Ha3HAYEHUI — BBINOJIHEHHUE 3AIUTHBIX (PYHKIMMI 110 HCKPOOE30MacHO-
CTHU U IPO303AILUTE U HE PACTIPOCTPAHAETCS HA DJIEMEHTHI 3aILUTHI.

ITo okOHYaHUIO rapaHTUHHOTO CPOKa WIIM yTpaTe MpaBa Ha FApaHTUIHOE 00CITyKH-
BAHUE MPEANPUATUE-U3TOTOBUTEND NPOU3BOAUT IUIATHBIM PEMOHT. [ apaHTHUHHBIA CPOK
1ocJie MIPOBEIEHUSI PEMOHTA — OJIUH T'0J], paclpoCTpaHsAeTCs Ha AE(PEKThI, yCTPAaHEHHBIE B
XOJI€ PEMOHTA.
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3. CBeneHus 0 pekiaMarusax
B ciyuae BbIsIBIEHUSI HEHMCHPABHOCTH B MEPUOJ TAPAHTUHHOIO U MOCIErapaHTHii-
HOTO CpPOKa MOTPEeOUTENh 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. Banasr Bacunesckoii 5, oduc 5,
00O «M3MepuTenbHbIe TEXHOIOTUNY,
e-mail: office@measure.com.ua
3a mpenenamMu TeppUTOpUN Y KPaWHBI PEKIaMaIlui CIICIyeT MPEAbSIBIATh HA TIPE-
NPUSATHE-U3TOTOBUTEND WM B PETMOHAILHOE MTPEICTABUTEIBCTBO.
Bo3nukime HencnpaBHOCTH PETUCTPUPYIOTCS B TaOIHIIE 2.
Tabmura 2

XapakTep HEUCIpPaBHOCTU Mepsl, IpUHATHIE TI0 YCTpaHeHuto, nara | Iloanucs orBercrt-
BEHHOI'0 3 PEMOHT

4. Pe3ynpTaThl HOBEPKU
[ToBepka o nm. 1...8 (cmotpu Tabiuy 1 @opmMyiisipa) IpOU3BOAUTCS MPH BBITYCKE
CYETYMKOB U3 NMPou3BoACTBA. [leproanueckas noBepka nNpou3BOAUTCS Mo mil. 3...9.
[TlepnonnuHOCTh MOBEPKHU — 4 rona. [ KOMIUIEKTalMK CUETYMKA JATYMKAMU TEM-
nepatypsl ucnosineHuit S, P Ha Tepputopuu Poccuiickoit denepanuu nepruognuyHOCTb MM0-
BepkH — | roz.
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CBuHIETEeIBCTBO 0 IPUEMKE U YIIAKOBKE

Cuemuuk X12 (sviuuciumens 3as. No ) no cneyuguxayuu:
B3psiBo3amura:
Monynb JHatunku pacxoaa/CaeTYuKku BOJIbI JlaTurku TemriepaTypsl (JaBiICHUS) JnmuHbI
Ne [Ucm.| Knace | O6o3Hauenue, 3aB. Ne, koaddu- | O6o3Hauenue, xod3pduiueHr mpeood- Ka6§feﬁ’

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

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

YmakoBIIUK ["'ocrioBepuTenb
M.II. M.K.

3anonnsemcs npu ycmaHoeke
HAaMMCHOBAHUC HYCKO-HaJIaI[OIIHOﬁ OpraHu3alvu:

aJipec yCTaHOBKHU:

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

Monynb Hatunku pacxoaa/CaeTYuKu BOJIbI JlaTunky TeMriepaTypsl (JaBICHUS)

No |Ucn.| Kaace | OGo3nauenue, 3aB. No, koapdunuent npe- | O6o3naueHue, kodhPuimeHt npeood-
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, 3AUUUeHHble NAPOIeM -

['ocoBepuTenp M.K.

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

Monynb Hatunku pacxoaa/CaeTYuKku BOJIbI JlaTunky TeMriepaTypsl (JaBICHUS)

Ne [Ucm.| Knace | O6o3Hauenue, 3aB. Ne, koapdunuent npe- | Obo3HadeHne, KodPPUIUEHT npeod-
TOIHOCTH) oOpazoanus KFS/OG6o3nauenune, Homu- | pazoBanus KTS (KPS, 3as. Ne)
HaJIbHBII Pacxoll O, LeHa ummyisea Ci,
KJ1acc

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

['ocoBepuTenp M.K.



80

Hay4Ho-npowaeogcTBEHHOE NpeanpuATHE

M3MEPWTEJIbHBIE TEXHONOMA



