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I'pynna T88.3
PEKOMEHAADIUA

[ocyaapcTBeHHas cucreMa obecrnedeHns EAMHCTBA H3MEPEHUH.
CueTyMKH XOJIOAHOH U ropg4el BOJEL

TrunoBas METOAMKA UCTILITAHHHA Ha BO3CHCTBHE

BHELIIHAX MAarHUTHBIX NOJIEH.

MH 2985 - 2006

1. OBJIACTb IIPUMEHEHUSA

1.1. Hactosias MeToAMKa MpeJHa3HAY€Ha JUl OLIEHKHU BIMSHUS BO3/EHCTBUS BHELI-
HHX MArHUTHBIX MOJIEH Ha CYCTYHKH XOJOAHOM U ropsiueit BOALI (Aajiee CUCTUYNKH).

Ha ucnbiTaHus OpencTaBIsIOTCS CYETYHKHU C AMaMeTpaMH yCJIOBHOTO npoxona 15, 20,
25, 32, 40, 50 MM mpexHa3sHAYECHHBIE I H3MEPEHHH 00BEMa BOJIBL, [IPOTEKAIOIUEH B CHCTE-
Max XOJOJHOIO U ropsuero BoZOCHaGeHHA npH TeMueparype ot 5 o 90 °C u naBneHun 10
1.6 MITa.

1.2. O6bexTOM HCHBITaHUH ABNsAIOTCA 4 00pa3na CUETYHKOB BOABI KOXKAOrO THUIIOpaA3-
Mepa.

2. HOPMATUBHBIE CCBLUIKU
I'OCT P 50601-93 CyeTunxy nuTHEBOH BOAB! KpbUThuarhie. OOIIME TEXHUYECKHE YC-
NOBHS

3. IPOBEJEHHE HCIILITAHUNA

3.1 ConepxaHue U cpeCcTBa UCIIBITAHU I TIpeacTaBIeHs! B Tab. 1.

Tabnuua |
Conepxanue HCNbITAHHH TyHKTBI CpeacTtia ncnbITaHUR
METOAHKH
HUCIBITaHUH
1. | Onpenenenue OTHOCHTEILHON 34.1. VcraHoBKa TOBEpoYHas pacxoAoMep-
TIOTPELITHOCTH OO Havasa HCIIBI- Hasl, IHala30H W3MEHEHHH pacxona
TaHM 0,01...15 MJ/‘-I, MOTPEIIHOCT ITAJIOH-
HOTO CPEIICTBa, BXOSLIEr0 B COCTAB
ycTaHOBKH He 6onee +0,2 %
2. | UcnblTaHus Ha BIHSHHME BHeIl- 34.2. YcraHoBka o 1.1.
HHX MarHUTHEIX nonei [ToaxoBooGpa3HbLil MAaTHHUT, MUHH-
ManbHas nogeemayto cuiy 200 H,
MakcuManbHas - 250 H,
CYETYHK UMITYNBCOB (1)1 CUETIUKOB C
HMITYJIbCHBIM BBIXOIOM).

3.1.1. JonyckaeTcs HCNOAb30BaHUE JPYTHX CPEACTB MCIBITAHUH, €CITH OHH T10 CBOMM
XapaKTEepPUCTHKAM He XyXe, YKa3aHHBIX B Tabun.1

3.2. YcnoBHsA NPOBEJSHUA UCIIBITAHUH.

3.2.1. Bce ncnbITaHUA caexyeT IPOBOJUTE NPH HOPMABHBIX YCIOBHSIX:

ITpu HCIIBITAHMAX JOJKHBI COOIIIONATHCA CIEAYIOIINE YCIOBHS!

Boza no CanlluH 2.1.4.1074-01 IuTheBas Boga. [uruenuyeckue TpeGOBaHHS K Kade-
CTBY BOIBI LIEHTPATH30BaHHBIX CHCTEM ITHTHEBOTO BOJOCHAOKEHHUS;

TEMIIepaTypa BOoIsl JO/KHA HaxomuTcs B npegenax 2015 °C;

TEMIIEpaTypa OKPY>KaroILEro Bo3ayxa ot 5 go 30 °C;




o

OTHOCHTEIbHAS BJIAXHOCTE Bo3ayxa oT 30 no 80 %,
aTMocepHoe naBnenue ot 84 no 107,6 klla;
OTCYTCTBHE BHOpallMH, TPSICKU U YIapOB, BIUAIOMUX Ha paboTy CYCTHHKA.

3.2.2. Bce cpeacTBa M3MepeHUH NODKHBI OBITH IOBEpeHb! opraHamu I'ocynapcTBeH-
HOH MeTponoruyeckol ciyx0bl U HMeTh ACHCTBYIOIIHE KeHMa WM CBHIACTENBCTBA O MOBEP-
Ke.

3.3 Tpebosanus 6€30MIaCHOCTH.

3.3.1. [lpu mpoBeileHHN HCIEITaHUH HEO6GXOAMMO PYKOBOJCTBOBATLCA TPEOOBAHUAMU
pazaena “YkazaHus Mep 6e30MacHOCTH” MHCTPYKLHH IO SKCIUTyaTalluyd CUETYHKOB H pacxo-
JOMEPHOH YCTAHOBKH.

3.3.2. Bxonsiuue B pacXOJIOMEpHYIO YCTAHOBKY CPEJACTBA U3MEPEHHH JTOKHBI HMETh
JOKYMEHTBI, TOATBEPXKAAIOIINE UX METPOJIOTHYIECKHE XapaKTEPUCTHKH U CPOKH TTOBEPKH HIIH
N0BEPraThCsl HCCIEAOBAHUAM B NIPOLECCe HCMBITAHUH OTACNTBHO HIIH B COCTABE YCTAHOBKH.

3.3.3. PacxopoMepHas yCTaHOBKA JODKHA HMETh JOKYMEHTBI, CBUAETEIbCTBYIOLIHE O
HOpPMAJILHOM e¢ (PYHKIIMOHMPOBAHHKH, a TAK)KE OATBEPXKIAIOUIUE TO, YTO OHA Y/IOBJIETBOPSET
npasysaM O6€30MacHOCTH.

3.3.4. TIpu ucnbiTanuax HeobxoquMo cobimoaars TpeGOBAHMA IKCITYaTalMOHHOMR 10~
KyMEHTallHH Ha PacCXOJOMEPHYIO YCTaHOBKY M Ha HCIIOJIb3yEMEIE CPEACTBA, 2 TAKXKe COOTBET-
CTBYIOLIHE TpeOoBaHHA 6e30MacHOCTH.

3.4. [TpoBeseHHe 3KCIEPHMEHTANBHBIX HCCIEAOBAHUH

3.4.1. OnpeneneHne OTHOCHTENHLHOHM MOrPEITHOCTH A0 Havasla UCHBITAHHH

HcnbiTanns npoBoAAT Ha OBEPOYHOH pacXOAOMEPHOH YCTaHOBKeE.

OTHOCHTENBHYIO MOTPEITHOCTH CYETYHKA B MPOLICHTAX IS KAKIOTO HCIBITATENBHOTO
pacxoza onpenessior no popmye

V.-V
A=-""° 100 %

obp

>

rae Vysp - 00b€M BOBI, H3MEPEHHBIH 3TATTOHHOH MEPOH BMECTHMOCTH;

V¢ - 06beM BOIBI, H3MEPECHHBIA HCIIBITYEMBIM CUETYMKOM, KOTOPBIH MOXKET GBITH Of-
penenex:

HJIH 0 TTOKa3aHWAM HHAXKATOPHOrO ycTpoiicTBa 1o dhopMye

Vc= Vz - Vl,
rac V2 # V| - IoKa3aHUs OTCUYETHOTO yCTpOﬁCTBa B KOHIIE U B Ha4aJI¢ HBMCPGHHP'I, Co-
OTBETCTBEHHO,
HIIA C NOMOLIBIO ONTHYECKOTO y3Jia ChéMa CHIHala M CYCTYHKA HMITYJIBCOB 1O (bop-
MyJe
Ve=KN,

rae K - koaddunuuent npeobpazopanus, M>fum;
N - 4uCJIO HMITYIBCOB, 3aPErHCTPHPOBAHHBIX CYETYUKOM HMITYJIECOB, UMIL.
3nayeHus MOBEPOYHBIX PaCX0A0B 1A CHETUYMKOB BOJLI [IPUBEACHB] B Taﬁﬂlfllle 2.



Tabnuua 2

Huamertp yc- TTOBEpOUHBI pacxo, M /4
JIOBHOIO 1 (HOMHMHAJIBHEIH) 2 (nepexoaublit) 3 (MMHHMAJLHBIH )

MpoXOa. MM Q IpenennHoe Q [Tpenenbuoe Q IpenensHoe
nom OTKIIOHCHHE ! OTKJIOHEHHE min OTKJIOHEHHE

15 1,5 +0,15 0,15 +0,015 0,06 +0,006

20 2,5 +0,25 0,25 +0,025 0,10 +0,010

25 3,5 +0,35 0,35 +0,035 0,14 +0,014

32 6,0 +0,60 0,60 -+0,060 0,24 +0,024

40 10,0 +1,0 1,00 +0,100 0,40 +0,040

| 50 15,0 +1,5 1,50 +0,150 0,60 +0,060

3HaueHHe MHHHUMAIBHBIX OOBLEMOB BOABI 32 NPOMYCK Ha KAKIAOM [TOBEPOYHOM paCXOde
npuBeieHs! B TabnuIe 3, a MPH HCTIONB30BaHAM ONITHYECKOrO y3Jla CheéMa CHrHalla M CHeT-
4HKa HMITYJILCOB B Tabnuue 4.

Tabnuua 3
Huametp MunuManbHbIH MunuMansueiii 06eM BOABI
YCIOBHOTO 0bBeM BOEI, 32 IPOMyCK 1py pacxoze, M-107
fpoxona, uporyments 1 (HoMuHanbHBIA) | 2 (Te H) |3 H
st 32 BpeMs] noBep- pEXOAHBIH) |3 (MUHMMANBHBIH)
ki, M 10 Qrom Q Qmin
15 69,0 65,0 2,0 2,0
20 69,0 65,0 2,0 2,0
25 69,0 65,0 2,0 2,0
32 69,0 65,0 2,0 2,0
40 138,0 130,0 4,0 4,0
50 138,0 130,0 4,0 4,0
Tabnuna 4
IuameTp yc- MuHEMaNbHBIH! MHUHEManBHbL 0GheM BOLBI 33 MPOITYCK MpH pacxode, M- 107
NOBHOTO PO- obbeM BOZEL,
Xona, MM TIPONYIICHHEIH 32 'y (HOMHHaNBHEIN) | 2 (mepexonHblit) |3 (MUHHMATbHBIN)
BpeMs IIOBEPKH,
M3' 1 0.3 Qnom Qt Qmin
15 13,8 13,0 0,4 0,4
20 34,5 32,5 1,0 1,0
25 34,5 32,5 1,0 1,0
32 69,0 65,0 2,0 2,0
40 69,0 65,0 2,0 2,0
50 69,0 65,0 2,0 2,0

CUeTyrKH CUMTAIOTCS BHIIEPXKABIIMMH HCIBITAHHUS, €CIIM €r0 OTHOCHTENbHAS IIOrpell-
HOCTb HaXxOAMThCS B Ipeaenax 5 % npu Q min (MuHHManbHOM) ¥ 2 % mpu Qt ¥ Q nom
(repexoqHOM ¥ HOMHHAIIFHOM) pacXxoax.

3.4.2. UcnipITanus Ha BIHsSHHE BHEIIHHX MarHATHBIX [OJIEH

3.4.2.1. YcTaHaBIHBAIOT IO 4 CYETYHMKA KaXIOro THIOpasMepa Ha pacxoJOMEpPHOMH
vetanorke. CTpenka Ha KOpITyce c4eT4HKa JOIKHa COBNANaTh C HalpPaBJIeHUEM [TOTOKA BOIBI.




CyeTunkH YCTaHaBJIMBAKOTCA MOCACAOBATENIBHO C MHHUMAJIbHBIM PAaCCTOAHHEM
200 MM, ME&XIYy KOHIAMH HX LUTYLIEPOB.

[IpoBepAIOT repMETHYHOCTH COCIOMHEHMH cyeT4yHka ¢ TpybomposoxoM. [IpoBepky
NPOBOAAT MyTEM IOJAYH JABJICHHS BOABI B CHCTEMY IIPH OTKPHITOM 3allOPHOM YCTPOMCTBE
nepes CYETYHKOM M 3aKpPBHITOM ITOCTIE HETo.

IponycTHTL BOAY Yepe3 CUETUMK MPH MAKCHMAllbHOM MOBEPOYHOM PacXoie C LENbIo
yialeHus BO3ayXa U3 CUCTEMBbI.

TeMmneparypy BOIBI U3MEPAIOT B Hauasle U B KOHLIE UCTILITAHHH.

3.42.2. Jlnsa yCTaHOBJEHHS BO3NEHCTBHS Ha TMOKa3aHHM CUCTYHKOB BHEIIHETO Mar-
HHTHOTO NOJIS UCTIONB3YIOT NOAKOBOOOPA3HBIA MarHMT.

MarsuT A0MKeH MMETh MHHHMAIbHYIO noabeMuyro city 200 H u Makcumanbhyto -
250 H.

["abapuTHbie pa3mepsl IolIaAei CeBEPHOTO U FOXKHOIO MOJIIOCOB MarHuTa - 45x12 mm
(+5 %). Buemnuit BuA MaruuTa npeacTaBieH Ha puc. 1.
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Puc. 1
PasMelueHne MarHuTa npeAcTaBiIeHo Ha pUC. 2 | 3:

- CYETYHK | — MATHHUT PACMOJIOXEH CBEPXY CYETHOTO MEXAHU3MA,
- ¢YeTyHK 2 — cOOKY BOOOCYETUHKA;

- CYETYHK 3 — mOJ JXHOM.

Cuetynk 4 ocTaercsa 6e3 MarHuTa.

-

v
BopocueTuuk 1 Bopocuetuuk 2 BogocueTtuuk 3

Puc. 2



/
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Boanocuetyuk 1 Bopocuetyuk 2 BopocueTyunk 3
Puc. 3

3.4.2.3. Onpenenenue norpemnocTedl ocymectsiusgercs corinacuo 1. 3.4.1. Ilpu npo-
BEJIEHUH [TOBTOPHBIX UCIIBITAHHHE HEOOXOAUMO OCBOOOMUTE CYETHK OT BO3AEHCTBHS BHEIIHUX
MarnuTHBIX NOeH Ha | yac 415 BOCCTAHOBJIEHUS CBA3M B MArHUTHOH My Te cueTyHKa

3.4.2.4. Ompenenenye Nopora YyBCTBHTEIBHOCTH

Onpenenenne nmopora YyBCTBUTENBHOCTH IPOBOJMTCS HA PACXOJOMEPHOM yCTaHOBKE,
Ha KOTOPOH OMNpPENEIAIOT OTHOCHTEIBHYIO IOTPELUIHOCTD CUETYHKOB (He paHee HeM uepes |
Yac TOCNe IMPOBEACHUS MCIBITAHHH Ha ONpeleNieHHs OTHOCHTENBHOH norpewmHoctH). [Ipo-
BEPKa OCYIIECTBIAETCS MyTEM ONpelesieHHd MHHHMAIBHOIO pacxoia, NpH KOTOPOM Habmo-
AaeTcd yctoitunBas paboTa HHAUKATOPHOTO YCTpoiiCTRa.

CueTynKM CYMTAIOTCA BBLAEPKABIOHMH HCIBITAHUS, €CIM 3HAYSHUE pacxoja He npe-
BBINIAET BENMYHUHE], YKa3aHHOH B TexHH4Yeckoi noxkymenTtauus 4 [OCT P 50601 ( n.5.1.2.1.).

OmnpenendioT NOpor 9yBCTBHTENBHOCTH NpPH BO3AEHCTBHM MarHuta. Marnut pasme-
IAOT B COOTBETCTBHH C pHC. 2 WM pHC. 3.

3.4.2.5. Onpenenenune BAMAHHA BHEIIHUX MArHUTHBIX MOJIEH Ha UMIYJbCHBIH BbIXO.
CYETUHKA.

Jns onpezneneHys BIAMSHHUS BHEIIHHX MarHUTHBIX JOJIEH yCTaHAaBIUBAKOT 1o 4 cyert-
4HKa KaXJOro THIOpa3Mepa Ha pacxoAoMepHO# yctaHoBKe. CTpenka Ha KOpITyce CUETUYHKa
J0/IKHA COBIAJIaTh C HANpaBJICHHEM [TOTOKA BOABI.

CueTuMKH yCTaHABIMBAIOTCS MOCJIEAOBATENHHO C MUHUMANIBHBIM PACCTOSHHEM

200 MM, MeXIy KOHIIaMH UX IITYLEPOB.

[IpoBepsIOT TepMETHYHOCTh COENWHEHHWH cyeTynka ¢ TpybompoBomoM. IIpoeepky
MPOBOJAT IyTeM IOAAYH AABJICHHS BOABI B CHCTEMY IPH OTKPBITOM 3allOPHOM YCTPOHCTBE
Iepel CUeTYHKOM H 3aKpBITOM IIOCHIE HETO.

IMTponycTuTh Boxy Yepe3 CHYETYHK IIPH MaKCHMAaNbHOM NOBEPOYHOM PacXo/e C LEJbIO
yIaleHHs BO3IyXa U3 CUCTEMBI.

TemnepaTypy BOABI H3MEPSIOT B Ha4alle ¥ B KOHIIE HCIIBITAHHUI.

YcTaHaBNHBAKOT NOAKOBOOOpa3Hble MATHUTHI B COOTBETCTBHH C 1. 3.4.2.2.

K uMmymecHBIM BBEIXOJAM NpHOOPOB MOAKMIOYAIOT CHETYMKH MMITYJIbCOB HCHONb3Yye-
MBIE ¢ JaHHBIM THIIOM BOJOCYETUMKOB.

Ha pacxome Q nom HPONHBAIOT 00BEM BOABI HE MEHEE UEM NECATUKpATHOE 3HaUCHHE
LIEHBI UMITYJIbCA BOJOCUETUHKA.



3.4.3. OnpeneneHue U3MEHEHHUS MOTPEMIHOCTH MPH BO3JCHCTBUM BHELUHUX MArHWT-
HBIX M0ogei.

Ornpenenenne H3MEHEHHs NOrPELIHOCTH, MPOBOIAT IIyTEM CPABHEHMS ITOTPEITHOCTH,
onpeeNleHHOH MpH BO3AEHCTBHH BHEIIHUX MarHUTHEIX MOJIEH U MPH HOPMAIBHBIX YCIOBHAX
B COOTBETCTBHU ¢ n.i. 3.4.1. u3.4.2.

H3MeHeHHe NOrpeIIHOCTH §p BHIYUCIAIOT IO (opmyie
6A = AB - AO )

rie Ag - 3Ha4Y€HHE IOrPEIIHOCTH NPH BO3ACHCTBHH BHEIUHEH BETHYHHBL,
Ao - 3HaYEHHE MMOTPELIHOCTH IIPH HOPMAJBHBIX YCIOBHAX.

3.4.4. CyeTYHK CYHTAETCA BHUICPXKABIIMM HCIILITAHHUE, €CITH:

- OTHOCHTENIbHAs NOTpelIHOCTh CYETYHKA HaxomuTcs B npeaenaxX = 5 % nmpu Q min
(MuHUMaNBHOM) H £2 % 1ipu Q( ¥ Q ;om (IEPEXOAHOM U HOMHHAJIBHOM) pacxojax.
- cobmonaeTcs ycnoBHe Ha pacxonax Qi 4 Q pom (IEPEXOAHOM ¥ HOMHHAIBHOM)

SA S 0,28(] Py Ha Q nom
34 <0,484 ,HaQ

rac 6d - npeaen uonycxaemoﬁ NOTPEUIHOCTH CYETHYHKA B JaHHOM [OHANla30HE pacxo-
0B,

- NOPOT YyBCTBUTENBHOCTH He NpeBbiliaeT 3HadeHus 0,5 Qmp (kiacc A);

- I3BMEHEHHE NOKa3aHMU# CYeTIMKa HMITYJIBCOB COOTBETCTBYET UBMEHCHHIO MOKa3aHuH
CYETHOrO MEXaHM3Ma BoAoCcUYeTunKa £ 1 HMIOYJIAbC (IIJB! CYETYHKOB C UMITYJILCHBIM BI:IXOI[OM).

4. OPOPMJIEHHE PE3YJIbTATOB UCIIBITAHUH

4.1. Tlocne oxOHYaHMS MCIBITAHUH COCTaBJISICTCS IPOTOKON C TIPHIIOKEHUEM 3KCIe-
PUMEHTATBHBIX JIaHHBIX, [I€NaeTCsd BBIBOX O COOTBETCTBMM CUETYHKOB TPEOOBAHHAM K BO3-
AEACTBUIO BHELIHWX MAarHUTHBIX NONeH.

4.2. Tlo pesynpTaTaM ONpEACNCHUS 3HAYEHHH OTHOCHTEIBHBIX NOTPELIHOCTEH 10 H
T0CTIe UCTIBITAaHHM CTPOSTCS IpadHKH KPUBEIX MOrPEIIHOCTH B 3aBUCMMOCTH OT pacxoaa s
K&)XXJI0T0 OTJEJIBHOIO CYETHHKA.

KpuBble norpeniHoCTH HAHOCATCA Ha OAMH rpadHK € LENBIO YCTAHOBJIEHHS MX BO3-
MOKHOIO CMEUIEHHS.

4.3. [1o oxoH4YaHHH HCIIBITAHKH 0POpMIIIETCS aKT.
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