®ENEPANIBHOE ATEHTCTBO

no TEXHWYECKOMY PErYNMPOBAHUIO U METPONOIn

HALUUOHATNBbHBLIN FOCTPEH

CTAHOAPT
POCCUUCKOMN 14705—
OEOEPALMUU 2011

TEMNMOOBMEHHUKUA

MeTtoabl n3MepeHusa n OLleHKU TennoBbIX
XapPaKTepuCcTuk ucnaputesibHbiX rpagmpeH

EN 14705:2005
Heat exchangers —
Methods of measurement and evaluation of thermal performances of wet cooling
towers

(IDT)

UzpaHue ouumancHoe

MockBa
CraHgapTundopm
2013


https://meganorm.ru/mega_doc/fire/opredelenie/15/apellyatsionnoe_opredelenie_tambovskogo_oblastnogo_suda_ot_822.html

FOCT P EH 14705—2011

MpeaucnoBune

Lenu n npuHumnel ctaHgaptusauyumn B Poccunckon degepauun yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-93 «O TEXHUYECKOM PErynUpPOBaHUNY, a NpaBuna NPUMEHEHNS HaLUMOHANbHbIX
craHgaptoB Poccuiickon ®egepauyun — MNOCT P 1.0—2004 «Ctangaptusaumna B Poccuiickon ®eaepayun.
OCHOBHbIE NOMOXEHUAY

CBeoeHUA O cTaHgapTe

1 NOAIrOTOBNEH Hekommepyeckum napTHeEPCTBOM «WHHOBauun B anekTpoaHepreTukey (HIM
«MHBO3J1»), ®eaepanbHbiM rocygapCTBEHHbIM YHUTApPHbIM npegnpuatueM «Bcepoccuiickuin Hay4yHo-uccre-
[oBaTenbCKUi MHCTUTYT CcTaHgapTusaummn U ceptudpukayumn B mawmHoctpoeHuny (BHUMHMALL) Ha ocHoBe
CODCTBEHHOTO ayTEHTUYHOTO NEPEBOAA Ha PYCCKUI A3bIK CTAHAAPTA, YKa3aHHOro B NyHkTe 4

2 BHECEH TK 039 «3HeprocbepexxeHue, sHepreTudeckas apMeKTMBHOCTb, SHEPrOMEHEAKMEHT»

3 YTBEPXXIEH 1 BBEJEH B OEWCTBWE Mpukasom deaepanbHOro areHTcTsa no TEXHUYECKOMY pe-
ryniMpoBaHUIO n MeTponorum ot 28 ceHtsidpsa 2011 r. Ne 362-ct

4 Hacroawuin craHgapt WOEHTUYEeH eBPOnenckoMy pernoHanbHomy crtangapty EH 14705:2005
«TennoobMeHHUkn. MeToabl M3MEPEHUS WM OLEHKU TEMMOBLIX XapaKTePUCTUK MCNapUTENbHLIX rpagupeHy»
(EN 14705:2005 «Heat exchangers — Methods of measurement and evaluation of thermal performances of
wet cooling towers»).

HaumeHoBaHMe HaCTOALLErO CTaHAapTa M3MEHEHO OTHOCUTESNIBHO HAMMEHOBaHMA YKA3aHHOTO €BPONen-
CKOro perMoHanbHoro craHgapTa anga npuseageHus B cootsercteue ¢ NTOCT P 1.5—2004 (nogpasaen 3.5).

Mpu NPUMEHEHUM HACTOSALLIETO CTaHAAPTa PEKOMEHAYETCHA UCMONb30BaTh BMECTO CCbINTOYHbIX MEXAYyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLUME UM HaUMOHanbHbIE cTaHaapThl Poccuiickon ®egepaumm n MeXrocy-
JAapCTBEHHbIE CTaHAAPTbI, CBEAEHUS O KOTOPbIX NPUBEAEHLI B MPUIOXEHUM OA

5 BBEJEH BINEPBbIE

UHbopmayusa 06 uameHeHUsX K Hacmosauwemy cmaHdapmy nybrukyemcs e exxe200H0 usdasaeMom UH-
¢opmMmaUUOHHOM yKa3damene «HauyuoHarnbHble crmaHdapmbi», @ mekem U3mMeHeHUl U nornpasok — 8 exeme-
CAYHO u3dasaemMbiX UHGhOPMaUUOHHbIX yKa3amernsax «HayuoHansHble cmaHdapmebl». B criydae nepecmompa
(3ameHbl) unu ommeHb! Hacmosuwie2o cmaHdapma coomseememesyrouiee yeedomneHue bydem onybrnukoeaHo
8 eXXeMeCsa4YHO uszdasaemMoM UHoPMaUUOHHOM yKasamerne «HayuoHanbHele cmaHdapmbi». Coomeemcmey-
rowas uHghopmauusa, yeedomMmneHue U mekKkemsi pasmeuiaromes makxe 6 UHhopmayuoHHoOU cucmeme obuieeo
rnonb306aHus — Ha oguyuansHomM catlime ®edepanbHO20 azeHmMemesa rno MexHU4YeCcKoMy peaynuposaHuro U
mempornoauu 8 cemu VIHmepHem

© CraHgaptuHdopm, 2013

Hacroswmii ctaHaapt He MOXeET ObITb MNONMHOCTLIO UMM YACTUYHO BOCMPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHeH B KauecTBe opuLmanbHOro usganusi 6e3 paspelueHua degepansHOro areHTCTBa No TEXHUYECKO-
MYy PerynupoBaHuIO U METPONOrUK



rOCT P EH 14705—2011

CopepxaHue
1 OBMACTb MPUMEHEHMS . . . . . o ettt e e e e e e e e e e e e e e e e 1
2 HOPMATUBHDBIE COBISKM. . . .\ ettt et e e e e e e e e e e e e e e e e e e e 1
3 TepMuHbl, ONPEeAEneHNs U OBO3HAUEHUS . . . . .. ...t e e e 2
3.1 TepMUHBI M OMIPEACIIEHUSA. . . . . o i e e e et e e e e e e e 2
3.2 OB0BHAUBHUS . . . o ottt et e e e 3
4 WccnegoBaHue 3KCMNyaTaUMOHHbIX XapakTEPUCTUK. OOLIME MOMOXKEHNS . . . . ... ...t .. 6
S TAPaHTUM . . 6
5.1 OBLUME MOTIOKEHUST . . . . oottt et e e e e e e e e e e e e e e e e e e 6
5.2 TapPaHTUIHBIE LOKYMEHTBI . . o o ittt it e e e e et e e e e e e e e e e e 7
5.3 YcnoBuA NPOBEAEHUA UCTIBITAHUM . . . . ittt et e e e e e e e e e e e e e e e 7
6 MeToamnka NPOBEACHUA UCTIBITAHUM. . . . . . . ..ottt it e e e e e e e e e e e e e 9
6.1 NICCReOyeMbIE MAPAMET P, . . et e e et e e e e e e e e e e e 9
6.2 KOMUUECTBO UBMEPEHUIM . . . o o e e e e e e e e e e e e e 9
6.3 lMokasarenu, KOTOPbIE AOMKHbI ObITb ONMPEAENEHDbI . . . . . o ot et e e ettt e e e e 10
6.4 NaMepeHna U pacyeT CPEOHUX BHAUCHUM. . . . . . . ..ot e e e e 10
6.5 PasMeleHne N3MEPUTENBHBIX MPUBOPOB . . . . ...\ttt i e e e e e e e e 15
6.6 N3MEpPUTENBHAA AMMAPATYPA . . . ettt et e e e e e e e e e e 20
7 OnpegeneHne aKCMNyaTaUUOHHbIX MOKA3ATEMEM . . . . .. . ittt e e et 20
T4 BUOUCOBITAHUS . . . . o e e e 20
7.2 TIPOAOMKUTENBHOCTD UCTIBITAHMM . « . . o et ettt e e e e e e e e e e e e e e e e e 21
8 PACHETHDBIE METOMDBI . . . . o o et e e e e e e e e e e e e e e e e e e e 23
8.1 OBLUME MOTIOMKEHUST . . . . ottt et e e e e e e e e e e e e e e e 23
8.2 METOMDBL. . . . oo 23
9 OueHKa OCHOBHbIX TEMMOBbIX XAPAKTEPUCTUK . . . . o oottt et ittt et e e e e e e 26
9.1 OBLUME MOTIONKEHUST . . . . o et e et e e e e e e e e e e e e e e e e e 26
9.2 OnpeaeneHne OCHOBHbLIX TEMSOBbLIX XaPAKTEPUCTUK . . . . oottt et e e et e e 26
9.3 OnpeaeneHne pacLUMPEHHbIX TEMMOBBLIX XaPAKTEPUCTUK. . . . . ottt e et e e e e e e 27
10 JONYCK MPU UCTIBITAHUSX . . . oottt et e et e e e e e e e e e e e e e e e 32
10.1 OBLIME MOMOMKEHMS . . . . . o oottt et e e e e e et e e e e e e e 32
10.2 OwmBKK, CO3aaHHbIE HEM3MEPSEMbIMU CUCTEMATUYECKUMU OTKIMOHEHUSIMM pabounx napameTpos . . 32
MpunoxeHue A (cnpaBoyHoe) KpuBble NPOU3BOAUTENBHOCTM . . ..ottt e et e e 35
MpunoxxeHue B (oBs3atensHoe) TpebGoBaHMs K UBMEPUTENbHBLIM Npubopam, UCNONb3yEMbIM
AN UCTIBITAHUM . . . . . ot et e e e e e e e e e e e e e e e s 39
MpunoxxeHune C (06a3atenbHOE) Pacuet pacxoga UCNAPSEMONM BOAbI . . . . .. oot et e e e et e e e e 41
MpunoxxeHune D (06s3aTenbHOE) 3aMedaHnsi N0 PACHETY NMOTPELLIHOCTEM. . .. .. ...ttt 43
MpunoxeHue E (obs3atensHoe) Koppekuusa TeMmnepartypbl XONOAHON BOAbI 3a c4ET Tenna, A06aBneHHOro
HACOCOM . . .\ttt ittt i it et e e e e e e e e e 44

Mpunoxexune DA (cnpasovyHoe) CBeaeHUA 0 COOTBETCTBUMN CCbINTOYHbLIX MEXAYHAPOAHbIX CTaHAapTOB
CCbINTOYHBIM HaUMOHanbHbIM cTaHgaptam Poccuiickon ®egepauun (M 4eNCTBYIOLLUM
B 9TOM Ka4eCTBEe MEXIOCy4apCTBEHHbIM CTAHAAPTAM). . . . . . . ..t i i i e e 45
BUBIIUOTPAMIMS . . . . . 46



FOCT P EH 14705—2011

HAUMWOHANBHBLIN CTAHOAPT POCCUNCKOWN S®EQEPALUUMN

TENNOOBMEHHUKA

MeToabl U3MePEeHUA U OLIEHKU TEMSIOBbLIX XapaKTePUCTUK MCNAPUTESIbHbIX FTPAAUPEH

Heat exchangers. Methods of measurement and evaluation of thermal performances of wet cooling towers

Hara BBegeHua — 2013—01—01

1 ObnacTtb NpUMeHeHus

HacroAwmn ctaHgapt yCTaHaBnUBAET cneuuancHbole TpeboBaHWs, METOAbI UCTILITAHWIA, NPUEMOYHbIE
UCMBITAHMS 4N OCHOBHbIX MCCNEAOBaHUI (M3MEHEHUI) paboUYUX XapakTEPUCTUK UCNIAPUTENBHBLIX TPAANPEH U
YMEHbLUEHUA wnenda MOKPbIX/CyXuX rpagaupeH.

TpeboBaHMA HACTOALLErNO CTaHAAPTa NPUMEHSIIOTCA K UCMapPUTENbHbLIM TPaaUPHAM C €CTECTBEHHON TH-
roN, yCUNeHHOM yCTaHOBKOW BeHTUNnaTopa (cMm. 3.1.2.4), MOKpPbIM/CyxuM rpagupHam (cm. 3.1.2.4) n rpagupHam
C NPUHYAUTENLHON BEHTUNAUUEN, KPOME CEepUiHbIX 0OpasLoB. HacToswmn ctangapt onpeaenser MeToabl
UcneITaHMin, Tpebyemylo annaparypy, npeaenbl NOrPeLHOCTEN U METOALI OLIEHKW PE3ynbTaToB.

MpruemMoYHbIe UCMbITAHUS NPegHa3HaYeHbl A8 NPOBEPKU COOTBETCTBUSA paboumnx xapakTepucTuk u go-
NYCTUMBIX OTKITOHEHWI, OTOBOPEHHbLIX B AOTOBOPE MEXAY NOCTaBLUMKOM M nokynarenem. Ecnu takue wmcnbl-
TaHUs HeOOXO0AUMBI, TO OHU AOITKHbI ObITh MPOBEAEHbI KaK AOMONMHUTENBHLIE BO BPEMS AEWCTBUA AOTOBOpa U
ObITb UCMONb30BaHbI NPU MOATOTOBKE K OCHOBHOMY MCCIELOBAHUIO.

OTKNOHEHMA OT npaBun, ChOPMYNUPOBAHHBLIE HUXKE, U AONOMHEHUS OPOPMASIOT CNeunansHbIM corna-
LEHUEM MeXay MOKynaTenemM M NOCTaBLUMKOM, KOTOPOE AOMMKHO OblTb 3apEerucTpupoBaHo m opopmMneHo B
COOTBETCTBUM C YCTAHOBIEHHLIMU IOPUANYECKUMU HOPMaMM.

Hactoawmin ctaHgapT He NPUMEHSETCA K CEPUMHBIM MCNApPUTENbHBLIM FPAgUPHAM C NPUHYAUTESNBLHON
umpkynsauuen, TpeboeaHus K KOTOPbIM onpeaenedbl EH 13741,

M pnMmedaHune — TepMI/IHbI, TaKune KakK « KOHCTPYKUUA», «3HaYEeHUA», «rapaHTuAa», ncnonbdyemMble B HacToALLEM
CTaHAapTe, NOHUMakTCA B TEXHUHYECKOM, a He B opnan4eckom Mnn KoMMmep4eCKoM CMmblCre.

2 HopmatuBHbIE CCbISIKM

CnegyoLwme HOpMaTUBHbIE JOKYMEHTHI, HA KOTOPLIE AaHbl CCbINKK, 00A3aTeNbHbI NPU UCMONb30BAHUU
HacTosilero craHgaprta. [Ons AaTMpPOBAaHHLIX CCbIFIOK NPUMEHSIOT TONMBKO YKaszaHHOe wu3ganve. [Ons
HEegaTUPOBaHHLIX CCbINTOK MPUMEHSIOT NOCNeAHEE n3gaHne yKazaHHOro JOKyMeHTa (CO BCEMM NnonpasKamm).

EH 306 TennoobwmeHHukn. MeToabl M TOYHOCTb M3MEPEHWUs MapamMeTrpoB, HeOOXOAUMbIX AnNsi
YCTaHOBNEHMA aKcnnyataumoHHbix xapaktepuctuk (EN 306, Heat exchangers — Methods of measuring the
parameters necessary for establishing the performance)

EH 872 KayectBo Boabl. OnpeaeneHne B3BELLEHHbIX TBEpPAbIX YacTuy. MeTtog ¢ punsrpaumein ckBo3b
cteknoBonokoHHoe cuto (EN 872, Water quality — Determination of suspended solids — Method by filtration
through glass fibre filters)

EH 60751 TepMOMETpPLI CONPOTUBNEHUSA NPOMbILLIIEHHbIE nnatuHoBble (M3K 60751:1983 + A1:1986)
(EN 60751, Industrial platinum resistance thermometers and platinum temperature sensors)

EH NCO 5167-1 NamepeHune NoToKa TEKyYEN cpedbl C NOMOLLbLIO YCTPOWUCTB ANA U3MEPEeHUs nepenaga
JaBrneHus, NOMELLEHHbIX B 3anOfHEHHbIE TPyOONpPOBOAbLI KPYrnoro cevyeHus. Yacrte 1. OBwme npuHUmnbl U
TpebosaHus (MCO 5167-1:2003) (EN 15167-1, Ground granulated blast furnace slag for use in concrete, mor-
tar and grout — Part 1: Definitions, specifications and conformity criteria)

M3paHue odpuumanbHoe



FOCT P EH 14705—2011

NCO 1438-1 NamepeHne NoToKa BOAbI B OTKPLITbIX KAHANax ¢ NOMOLLBIO BOAOCNMBOB U FTOTKOB BeHTypu.
YacTtb 1. TOHKOCTeHHble Bogocnuebl (ISO 1438-1, Water flow measurement in open channels using weirs and
Venturi flumes; Part 1: Thin-plate weirs)

NCO 2975-3 NamepeHne NOTOKa BOAbI B 3aKPbITbIX KaHanax. MHaukaTtopHble meToasl. Yactb 3. Metoa
BMpbICKA NPW NOCTOAHHOM pacxode C NpUMEHEeHWeM paauoakTuBHbIX Haukatopos (1ISO 2975-3, Measure-
ment of water flow in closed conduits; Tracer methods; Part lll: Constant rate injection method using radioac-
tive tracers)

NCO/TO 3313 NamepeHne NOTOKa TEKy4Yeln cpedbl B 3aKpbIThbiX KaHanax. PykoBogsiwime ykasaHua no
BO34ENCTBUIO NyNbCaL M NOTOKA Ha npubopsbl, uamepsowwme pacxoa (ISO/TR 3313, Measurement of fluid flow
in closed conduits — Guidelines on the effects of flow pulsations on flow-measurement instruments)

3 TepMuHbI, onpeageneHns n o603HauvYeHns

3.1 TepMuUHBbI U onpeaeneHus

B HacToAwem cTaHaapTe NPUMEHEHBI CNeayloLwme TEPMUHBI C COOTBETCTBYIOLLIMMMW ONpeaeneHUAMU;

3.1.1 rpagupHa (cooling tower): TennooObMEHHOE COOPYXXEeHUE, NpeaHA3HAuYEeHHOEe AN OXMNaXKaeHUst
BOAbI 32 CHET TennoodMeHa ¢ MOTOKOM BO3ayxa.

3.1.2 ucnaputenbHasa rpagupHsa (wet cooling tower): TennooGMeHHOE COOPYKEHUE, B KOTOPOM TEMNNO-
00MeEH Mexxay BOAON U BO3AYXOM OCYLLECTBAETCA MPAMbBIM KOHTAKTOM.

3.1.2.1 ucnaputenbHaa rpagupHa ¢ npuHygutenbHon TaArom (mechanical draught wet cooling
tower): TennooOMEHHOE COOPYKEHUE, B KOTOPOM LIMPKYNALMSA BO3AyXa OCYLLECTBASAETCA BEHTUNSTOPOM.

- CePUMHBbIA TUN UCNAPUTESILHOM FPAAMPHU C NPUHYAUTESNIbHON TAron (series type mechanical
draught wet cooling tower): TennooGMeHHOEe COOpYXXEHME C NPUHYAUTENbHON TATOW, KOHCTPYKLUMS KOTOPOMR
npeacTaBneHa B KaTanore M3roToBUTENS, SKCNyaTauUOHHbIE AaHHbIE KOTOPOW M3BECTHLI Y MO3BONAKT OCYy-
LEeCTBNATL UCCNEAOBAHUA MOKa3aTenek no onpeaeneHHomy pagy padbounx COCTOSAHUIA.

- HeCEPUMHBbIA TUN UCMAPUTENLHOMN FPAaUPHU C NPUHYAUTENBHON TAroMn (non series type mechani-
cal draught wet cooling tower): cnaputenbHoe TennooOMeHHOE COOPYXKEHME C NPUHYAUTENBHON TSATON, KOH-
CTPYKLUUS KOTOPOTO ONpeaensdeTca NpoeKkTom, a paboymne JaHHbIE M TECTOBAs OLEHKA B YCIOBMAX JKCMnyaTa-
LUK ONpeaensoTca 4OroBOPOM.

3.1.2.2 rpagupHsa ¢ ecTecTBeHHOM TAron (natural draught cooling tower): NcnaputenbHoe Tennoot-
MEHHOE COOPY>KEHME, B KOTOPOM ABWKEHME BO3ayxa NMPOMCXOAUT 3a CYET Pa3HOCTM MAOTHOCTEN XONOAHOIO
BO3JyXa BHE rpagMpHU 1 TEMMOr0 BO3Ayxa BHYTPU.

3.1.2.3 rpagupHs C eCTECTBEHHOW TATOMW, ycurnieHHOU BeHTUNATOpomMm (fanassisted natural draught
cooling tower): TennoobMeHHOE COOpPYXEHUEe C €CTECTBEHHOW TATOW M BCNOMOraTenbHbIM BEHTUNATOPOM,
YBENUYUBAIOLLIMM THATY.

3.1.2.4 ucnaputenbHasa/cyxasa rpagvupHs [rpagupHsA ¢ yMeHbLeHHbIM wneidom] [wet/dry cooling
tower (reduced plume cooling tower)]: TennoobMeHHOE COoOpyXeHMe, COCTOALLEE U3 ABYX YacTen. B nepsoii
yacTu TennooOMeH Mexay BOAON M BO3AYXOM MPOUCXOAMT 3a CHET MPAMOro KOHTaKTa, a BO BTOPOW Yactn —
yepes pasgensioLyo X MOBEPXHOCT.

- UcnaputeribHasi/cyxas rpagupHsi, CNpoOeKTUpPOBaHHaA AnAa yMeHbleHua wnenda (reduced
plume wet/dry cooling tower): VicnaputenbHoe/cyxoe TeNNOOOMEHHOE COOPY>KEHUE, CNPOEKTUPOBAHHOE ANd
YMeHbLUeHUa wnenda.

- ucnapurtenbHasi/cyxas rpaguMpHs ¢ NMOHMXEHHbIM YHOCOM BoAbl (water conservation wet/dry
cooling tower): icnaputenbHoe/cyxoe TENNOOOMEHHOE COOPYXKEHME, CNPOEKTUPOBAHHOE AN CHUXKEHUA YHO-
ca BOAbl.

3.1.3 Bo3ayuwHbIN NOoTOK (airflow): KonnuecTtBo Bo3ayxa, BKNOYasa BOASHON Nap, NPOTEKAaKLEro Yyepes
TAroByto GaLLHIo0.

3.1.3.1 npotuBoTok (counter flow): [IBu>keHne BoAbI U BO34yxa B NPOTUBOMOMOXXHOM HarnpaBfieHUN.

3.1.3.2 nepekpecTHbIl TOK (cross flow): [IBmxeHne BoAbl U BO3AyXa B NEPNEHAUKYNAPHOM HANPaBneHUu.

3.1.4 TemnepaTtypa OKpyXawluen cpeabl N0 MOKpoMy (cyxomy) Tepmometpy [ambient wet (dry)
bulb temperature]: Temnepatypa Bo3ayxa no MOKpoMy (CyxoMmy) TEPMOMETPY, U3mepsaemMas ¢ Hapy>XHOW CTo-
POHbI BbITSXKHOW DaLHU U He3aBUCUMAS OT BAUSAHUS DaLuHU.

3.1.5 npepenbHaa pasHOCTb TemMnepartyp (approach): PasHocTb TemnepaTyp OxnaxaeHHOW BoAbl K
KPUTUYHOTO BO34yXa MO MOKPOMY TEPMOMETPY.

2
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3.1.6 pacxog Boabl Ha Bxoae (inlet water flow): KonuuecTso ropayeit Bogbl, NOCTYNalOLWEN B BbITSK-
HY10 BaLLHIO.

3.1.7 6acceiHbl xonoagHon Boabl (cold water basin): Bogoem noa BbITsKHON BaluHEW, Kyaa nocTyna-
eT OXraXkaeHHas Boga v OTKyAa OHa HaNpaBnsETCA B BbIXOAHOW TPyOONPOBOA NN OTCTOWHMUK.

3.1.8 guana3oH oxnaxpgeHus (coolin grange): PasHOCTb Temnepatyp OXnaXaeHHOn 1 ropayveii Boabl.

MpuMedaHue — TepMUH «JManasoH» TaKKe WCMONb3YETCA B JaHHOM KOHTEKCTE, HO He SBMSETCA 4acto
ynotpeGnsemMbim.

3.1.9 yHoc Bnaru (drift loss): Boga B Buae kanenb, yHOCUMas M3 rpaaupHU NOTOKOM BO3ayxa.

3.1.10 TennoBas Harpy3ka (heat load): Tenno, oTo6paHHOE OT BOAbI B rpagupHe.

3.1.11 TemnepaTtypa ropsiuen Boabl Ha Bxoge (hot water temperature): Temnepartypa rops4ei Boabl,
NoCTynaoLen B rpagupHio.

3.1.12 Temnepartypa Bo3ayxa Ha Bxogae [inletair wet (dry) bulb temperature]: CpegHsas TemnepaTypa
MPOTOYHOIO BO34YyXa, BKIIOYAs PELMPKYNALMOHHbIE 3P EKTDI.

3.1.13 nognutka (make-up): Boga, nobaensemas kK Boge LUMPKYNALMOHHOIO KOHTYpa ANa KOMNeHcauuu
noTepb BOAbI M3 CUCTEMBI 3@ CHET UCMIAPEHUS, YHOCA, OTOOPOB U MPOTEYEK.

3.1.14 ot60p [purge (blow down)]: OTGop BOAbLI M3 CUCTEMbI AMNSI KOHTPONA KOHLUEHTpaUUn COonen u
ApYyrMx npuMecen B UMPKYNSLUUMOHHOW BOAE.

3.1.15 Temnepartypa oxnaxaeHHou BoAbl (recooled water temperature): Cpeanas Temneparypa
BOAbI Npu O0TBOAE U3 BaccelnHa, UCKN4asa cryydan Kakux-nubo gobaBok BoAbl B BACCEWH UMM OTKaYKkM AN
3aMeHbl.

3.1.16 peumpkynaumusa (recirculation): Yactb BbIXOASLLEr0 BO34yXxa, NOBTOPHO BCacCbIBAEMOro B rpa-
OUPHIO.

3.1.17 B3anmoBnusiHue (interference): BaaumoBnuaHue NnoToOKOB yxo4ALLErO BO34yxa B CMEXHbIX rpa-
OUPHSAX.

3.1.18 Hanop AnA NPOKaYku BOAbI Yepe3 rpagupHio (tower pumping head): O6wmit Hanop BOAbl Ha
BXOA€E B rPagupHIO, HEOOXOAMMBIN ANA Nogaqu BOAbl B pacnpeaenuTensHyo CUCTEMY.

3.1.19 nnoTtHOCTb NOTOKA (NSIOTHOCTb AoXAn) (surfacic flow): Pacxog nogasaemMon Boabl Yepes ean-
HULy CBODOAHOIO MONEPEYHOIrO CEYEHUS OPOCUTENS.

3.1.20 Temneparypa Mokporo/cyxoro tepmomeTtpa (wet (dry) bulb temperature): Temneparypa, no-
KasaHHas TEPMOMETPOM B HOPMAIbHbIX YCIIOBUAX BEHTUNIMPOBAHUSA, YBIAXKHEHUA (HE YBNAXKHEHUA) NPpU 9Kpa-
HUPOBaHMU (B 3aBUCUMOCTU OT MECTA NPUMEHEHUS), 3aLLMLLEHHBIM OT BO3AENCTBUSA paguauuu.

3.1.21 atmocdepHbin rpagueHT (atmospheric gradient): MiameHeHne TeMnepaTypbl CyXoro Bo3ayxa ¢
BbICOTON, BblpaxkeHHoOe B rpagycax Llenbcua Ha kaxablie 100 M BbICOTbI.

3.2 O603HauYeHunA

B HacTosILLEM CTaHAapTe MCMONb30BaHbl 0603HAYEHUS U COKPALLEHUS, NPUBeAEHHbIe B Tabnuue 1.

Tabnuuya 1 — OGo3Ha4YeHWs!, UCMoNb3yeMble B HACTOsILLEM CTaHAapTe

O6os3HayeHue HaumeHoBaHWe napameTpa EavHuga nsmepeHua
A Mnowagb opoLIeHns Ha egnHuULy obbema M~
a Yron HakrnoHa rpagyc
ap PasHocTb Temneparyp (t.—t,) K
C TennoBoi koapduymneHT —
CEV KoachpumeHT ncnapeHns, OTHECEHHLIW K 06bemy Bog bl krm=2 - g1
Ce KosdhpuumeHT noTepun Harpysku —
CEV KoachpumeHT ncnapeHns, oTHECEHHLI K 06bemy Bog bl krm2 - ¢
Cs YaenbHoe noTpebnexHve Bogbl k- Dok
Cpa TenrnoemKocTs Bo3fyxa npu NoCTOAHHOM JaBneHnn Ik - k! - K1
Cre TennoeMKocTb BoAb! - k! - K
Cpy TenrnoemMKocTs napa npu NOCTOAHHOM JaBleHum Ik - k1K
Dyq HanpasneHue BeTpa OTHOCUTENBHO ceBepa rpagyc
d [mapaBnu4eckuini fuameTp M
F, MoLLHOCTbL NpUBOfa BEHTUNATOpPA kBT
F'nG [apaHTMpOBaHHaa MOLHOCTb NPUBOL & BEHTUNATOPA kBT
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lpodomxeHue mabnuypi 1

O6osHaveHne HanmeHoBaHue napameTpa Mfﬂzgzﬂaﬂ

g YcKkopeHue cBobofgHOro nageHuns M- c2

BeicoTa Hanopa M

OHTanbnua (TennocogepxaHue) Bo3ayxa o - k!
hy OHTanbnus Bosfyxa Ha BXofe, paccuyuTaHHas npu p,, (U @ Do - k!
hy SHTanbMUs HaCLILEHHOMO HarpeToro Bo3ayxa, BeIXOASLLEro Yepes HMKHUE OKHa o - k!
h OHTanbNuA UcnapeHHON Bnaru Bozgyxa npu Temnepartype Bofbl Do - k!
hg1, hso BHTarbn1s UcnapeHHo BNark Boaayxa npy TemnepaType BoAbl Npu 1 — Bxod, 2 — BbIxo | [k - kr!
k Yncrno uenbitaHui —
KAV

Kputepuii Mepkens —

qme

Ly TennoTa ucnapeHus BoAkl Npu TemnepaTtype t Do - k1
m OBBbeMHBI pacxod LUpKYNuUpyoLLeid Boabl Ha BXOAeE B rpagupHio m3- ¢!
my Pac4yeTHbI 06bEMHBIN pacxof NPOoAYBOYHOW BOAbI M3 - ¢t
Mpm MamepeHHbI 06LEMHLI pacxos NpojyBOYHON BOALI [YERoal
me OBLeMHLI pacxo ucnapsieMoi Bogbl M3 - ¢t
My Ob6LeMHLIA pacxos AobaBoYHON BOAbI M3 ¢
m9 Yncro KnaccoB CKOPOCTU BETPa —
mp, OBbeMHbI pacxof BoAbl, TePAEMOiA 0T yHOca BRaru m3- ¢t
N XapakTepHbIil MpU3HaKk HOMUHANbLHON Npobbl —
n MokasaTenu cTeneHu B ynpaBneHnM MaccooOMeHHMKa —
nP Uucno venbiTanuit gns knacca nP —
nbm Uncno paccMOTPEHHBIX 3HAYEHWIA B KaXXA0M UCTLITaHUK —
P TennoBas Harpyska kBT
Pa ATMocdepHoe AaBreHune Ma
Pvs [JaBneHue HacbIWeHHOro napa Ma
Ps CraTuyeckoe faBrneHue Ma
Py MapuwansHoe faBneHune napa B BO3fyxe Ma
mas MaccoBeblil pacxog cyxoro Bosfyxa kr- ¢t
Ame MaccoBElil pacxof UMpKynupytoLlei Bogbl kr- ¢t
QvrF OBbeMHbI pacxod Bogbl B BUAE Kanenb cMCTEMbl peKynepaLun oxnaxgeHHoNn Bogbl M3 1
Qi MeCTHbIt 0GbEMHbIN Pacxop m3- ¢!
dvec OBbeMHEbI pacxog Yepes LUPKYNALMOHHbIE Hacochl M3 1
S; CeveHune NoToka B TOYKe U3MEPeHUs | M2
S$1.S, MonepeyHble ceyeHuns, NepneHanKynsapHele perynupyrownm KrnanaHaMm BOASHOMO KOHTypa M2
Se ®poHTanbHasa NOBEPXHOCTL OPOCUTENSA M2
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lpodomxeHue mabnuypi 1

EauHuua
O6o3HayeHue HaumeHoBaHWe napameTpa AVHILK
n3mepeHnAa
T Bpems Havana 4, MWH
t TemnepaTypa °C
t, TemnepaTypa oKpyxaroLero Bosfyxa no MOKpomy TEpPMOMETPY °C
t, TemnepaTypa npofyBOYHON BOAbI °C
t. CpefHAa TemnepaTypa OXMaXAeHHOW BOAbLI HEMOCPEACTBEHHO Haf MOBEPXHOCTLIO °C
BoA bl B 6acceiiHe xonofHoON BoAabl
tei 3HayeHne TemnepaTypbl OXMaX4eHHOW BOAEI NPK /-OM 3aMepe °C
T.gi [apaHTMpOBaHHOE 3Ha4YeHne TemnepaTypbl OXNaXAeHHOR BOALI ANA /-r0 UCTIbITaHUs °C
ts TemnepaTypa XonogHOW BoAbl Ha BXOLE B rpagMpHIO (CMeck XonofHol 1 aobaBoYHow °C
BOAbI)
th CpeaHasa TemnepaTypa OXnaX4eHHOW BOA Bl Ha BXoAe B rpagupHto °C
tt', CpefHue TemnepaTypbl ropsyeit BOA4blI BHYTpU NOTOKa °C
ty JlokanbHasa Temnepatypa °C
tm Temnepatypa gobaBoyHo BOAbI °C
t TemnepaTypa Bo3flyxa No MOKpOMY TEPMOMETPY Ha BXOAe °C
twa TemnepaTypa HapyXHOro Bosfiyxa rno MoOKpoMy TEpMOMETPY °C
ts TemnepaTypa cyxoro TepMoMmeTpa (CpeHAs TeMnepaTypa Bo3yxa Ha Bxofe) °C
Ty Bpems 3anonHeHns xonoaHoi Bogoi bacceiiHa MWH
4 O6Lwmin obbem opocuTens M3
Vp CpefHAa dppoHTansHas cKopocTb BO3AyXa Ha BXOf e B OPOCUTENb M- ¢!
v; JlokarnbHasa ckopocTb NoToka M- ¢!
A CKkopocCTb BOALI B NEPNEHANKYIAPHOM CEYEHUN M-c~1
Yo CnpaBo4Hasa cKopocTb Ha BelcoTe 10 M U BhILLE YPOBHA 3eMmn M- ¢!
X Pa3HocTb ypoBHell Mexgy BNpbICKMBAIOLLMMK COMNaMmn 1 ypoBHeM Bogbl B SacceiiHe M
Y KoppekTupyrowuii koadduumeHT B uHTerpane Mepkens —
T Kputepuin CTblogeHTa —
X ABCOMIoTHasn BNaXHOCTb HapyXHOro Bo3gyxa Kr BOAbI/KI Cy-
XOro Bo3fyxa
Xy ABCOnoTHas BNaXHOCTb BO3AYXa Ha BXoge Kr BOfbI/KI Cy-
XOro Bo3fyxa
XPo ABCOnIoTHas BNaXHOCTb BO3AYXa Ha BbIXOf4e U3 rpagupHu Kr BOLbI/KF Cy-
XOro Bo3fyxa
0] OTHocUTeNbHas BNaXHOCTL Hapy»XHOro Bo3fyxa %
Py OTHOCUTENbHas BNaXHOCTL Hapy>KHOro BO3Jyxa Ha BXofe %
Py OTHOCUTENbHas BNaXHOCTb Hapy»KHOro BO3JlyXa Ha BbIXOAE U3 rpafupHu %
(o) dakTop BNUSAHUA MOLLHOCTW Hacoca %
p MnoTHOCTL BO3AyXa K- M~
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OkoHyYaHue mabnuupbi 1

O6o3HayeHue HanmeHoBaHWe napameTpa MESQ:QE;H
pelt) [MNoTHOCTL BOALI B LMPKYMALMOHHOM KOHTYpE Npu NOCTOSHHOW TemnepaType Kre M3
Py MMnoTHOCTL BO3AyXa, MOCTYMNatoOWEro B rpafupHIo K- M3
Py [MOTHOCTL HarpeToro Bo3ayxa Ha BbIXofe K- M
o HopmaTuBHOE OTKNOHeHMe CKOpOCTY BeTpa Ha BeicoTe 10 M (V,44) BO BpeMA MCMbITaHUs mc!
a, BecoBoil kKoathdpULMEHT CKOPOCTU BETPa Knacca r —
Ap MoTepun UMpKynupyoLle Boakl —
Apg Pa3HOCTb CTaTUCTUYECKUX HAMOPOB B BOAAHOM KOHTYPE MeXJy CeYeHUsMU Ma
At CpefHeB3BelLeHHada pa3HOCTbL TeMMepaTypbl OXNaxgeHHoN Boabl K
z PasHocTb TeMnepaTtypbl BOALI MEXAY BXOLOM U BLIXOLOM W3 rpajupHu K
tex—tea Pa3HocTb Mexay rapaHTUpoOBaHHOW TeMnepaTypoil oxnaxaeHHol Bodbl U TemnepaTypou K

BOJIbl NPW UCTILITAHUK
AL, PasHocTb TemnepaTypbl oxnageHHONn BoAbl AN Knacca r B 3aBUCUMOCTU OT CKOPOCTU K
BeTpa
0 MrHoBeHHas TemnepaTypa oXnax4eHHOW BoAkl °C
A YHuBepcanbHblii koadhuLUMeHT NoTepK Harpyskn B BOASAHLIX NaTpybkax —
u KosdhpmumeHT | = = —
hs1— hy
v KoadbdpmumeHnT vV = M —
hy =y

4 NccnepoBaHue 3KCNNyaTaUuUOHHbIX XapakTepucTtuk. O6ume nonoxeHus

SKennyaTtayMoHHbIE UCMbITAHUSA, ONUCLIBAEMbIE AAHHbLIM CTAHAAPTOM, AOJDKHBI OCYLLECTBAATLCH, €CNU
He yKasaHo Apyroe, B paMkax 4oroBopa Kak MUHUMYM CyCTSl TPU MecAua HenpepbiBHONW paboTbl 060pyaoBa-
HUS U TONMbKO MOCMe BBOAA 0DOpyAOBaHMA B 3KCMnyaTauuio. B xoae ucnbltaHnsa oCyLLeCTBNAETCA KOHTPOMb
cneaylowmx nokasarenen:

- Hanop A4NA NpoKaykn — pacxoabl U NOTepu gasneHuna (cm. 6.4.5);

- TENMNOBbLIE XapaKTEPUCTUKN — ONpPeAENneHne TeEMNepaTypbl OXNaXKAEHHON BOAbI B YCIOBUSIX, MPU KOTO-
pPbIX NPOBOAATCSA UCMbITaHUSA (CM. 6.4.4.4);

- XapakTepucTuka BblIOpOCOB (MOTEPU C YHOCOM);

- XapakTepucTuKKU (hakena Ha Bbixoae (TONbKO AN UcnapuTenbHbIX/CYXUX rpagupeH).

MeToAabl, ONMCaHHbIE B HACTOALLEM CTaHAApTe, MCNOMb3yeMble ANS OLEHKU TEMMOBLIX XapaKTePUCTHK,
NPUMEHSAIOTCA ANS BCEX FPaAUPEH, YKa3aHHbIX B pasgene 1.

5 lNapaHTUN

5.1 O6wue nonoxeHua

Mepen nognucaHuem 4OroBopa NOCTaBLUMK AOIMKEH NPEeAOCTaBUTE UMEIOLLYIOCS B HANU4YMKU dKCnnyaTa-
LUUOHHYIO JOKYMEHTAUUIO C YKa3aHUEM 3HAYEHUI rapaHTUIHBLIX MAPaMETPOB, B 3aBUCUMOCTH OT AOMYCTUMbIX
napameTpoB BO3AENCTBUSA, ANA TOrO YTOObI JOKYMEHTANBHO 3aKPENUTh rapaHTUPYEMbIE XapakTEPUCTUKM No-
CTaBNsSEeMON rpagupHu.

6
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5.2 FapaHTUNHbIE OOKYMEHTbI

5.2.1 lNocTaBWMK rpagmpHN AOSMKEH rapaHTMPOBaTh:

a) Hanop Hacoca rpagupHu;

b) cpeaHioo Temnepartypy oxnaxaeHHoW BoAbl f,, 3aBUCSILLYIO OT:

- TEMMepaTypbl Cyxoro TepMomMeTpa i

- OTHOCUTENBHOWN BRAXHOCTW ¢ UNKU Temnepatypbl MOKPOro TepmomeTpa i, ;
- AnanasoHa OXNaXaeHWs Z Unu TeMNepaTypbl ropsivelt BoAbl t,,

- pacxoza BOAbI M UMK g

TaKke NOCTaBLUMK AOIMKEH rapaHTMpPOBaTh, rAe He0DXoANMO, Takne napameTpbl, Kak:
MOLLHOCTb BEHTUNIATOPA Fp;

KO9(hPULUMEHT BNUAHUS;

KO9(hUUMEHT peuunpKkynauuu;

AaBneHne (aTMOCHEPHOE) P,;

- aTMOC)epHbIN TeMnepaTypHbIi rpagueHTt G.

OpHako ans rpagupeH ¢ eCTECTBEHHOW TATOW MO AOrOBOPY AOMKHbI BhINOSHATLCH PACLUMPEHHbIE UC-
NbITaHMA ANS ONPeaeneHns BAUSHUS BETPA HA NOLWAAKE HA XapaKTepPUCTUKKU rpagupHu. B gaHHom cnydae
NOCTaBLUMK rAPaHTUPYET, YTO CPEAHAS TeMnepaTypa oxXnaxaeHHon Boapl t, Oyaer saBucCeTh OT:

- ckopocTu BeTpa Vg

- Hanpaenexus BeTpa D, .

lFapaHTUiHbIE AOKYMEHTHI MOTYT ObITb NPEACTABMNEHbI B BUAE CPaBHUTENbHbLIX TabNWL, 9KCMyaTaumoH-
HbIX XapakTepUCTUK, rPadUKoB, aHANIUTUHECKUX BbIPAXXEHUIA, KOMNLIOTEPHLIX MPOTPaMM 1 T. M.

KpuBble akcnnyaTauuOHHbIX XapakTepPUCTUK OOMMKHbI ObITb NpeacTaBneHsl B hopMaTte, yKazaHHOM B
NPUIoXeHUM A, 0AHaKO ONYCKAKTCA 1 Apyrue hopMaTbl Unu COOTBETCTBYIOLLME POPMYIbI NPU YCAOBUK, YTO
OHU NMPEefoCTaBNSAIT Ty Xe uHdopmauuio.

KpuBble A0mKHbI UMETL TOMHOCTb NokasaHui 0,1 K. 30Ha, B KOTOPOW paspeLleHo NpoBoaUTb NPUEMHLIE
UCNbITaHUA, AO0MKHA ObITb YKa3aHa cornacHo 5.3.2.

Ecnun gna ydera BnusaHMA Apyrux napameTpoB NpegyCcMOTPEHbI KOPPEKTUPOBOYHbIE KPUBLIE (HANpUMED,
CKOpPOCTb BeTpa, atMocdepHbIil rpaaueHT, ocnabneHue akena, atmocepHoe aaBneHue, KO3IhPUUMEHT
BIMAHUSA, KOIMPMUUUEHT peLmpKynaumum), OHW AOMMKHbI NPUMEHATLCA B COOTBETCTBUM C YCIOBUAMK JOTOBOPA.

¢) [ng rpagmMpeH CMELLAHHOTO TUna COCTOAHME BO3AyXa Ha BbIXOAE AOIPKHO ONpPeaenaThes Mo Kaxaomy
U3 yKa3aHHbIX TPaHUYHbIX YCITOBUIA:

- TeMneparype Cyxoro TepmomMerpa f,

- OTHOCUTENLHOW BNAXHOCTU @ UNK TEMNEpPAaType MOKPOro TepMomeTpa f,,

KoHTponb apyrux nokasaTenen ycTaHaBNMBAETCS 40TOBOPOM.

5.3 YcnoBusa npoBeaeHUA UCNbITAHUNA

5.3.1 Obuwme ycnoBua

Pesynsrarbl M3BMEPEHUIA, NOMYYEHHbIE BO BPEMS NPOBEAEHMSA UCTILITAHWIA, YUUTLIBAKOTCA TOMBKO B CNy-
yae cobnioaeHNa yKasaHHbIX BbilLe TpebGoBaHUA.

5.3.2 fJonycTumblie ycnoBus padboTbl

5.3.2.1 Bo BpeMs UCMbITAaHMI 3HAYEHUS NPeACTaBreHHbIX NoKasaTenen MoryT OTNMYaTbCa OT NPOEKT-
HbIX 3HAYEHWI B Npegenax;

- 00bEMHbBIN pacxoa uupkynupytowen soabl m B npeaenax £ 10 % nNpoekTHOro 00bLEMHOro pacxo-
aa my,

- AvanasoH oxnaxgaeHus t, — t. B npeaenax = 20 % NpOEKTHOTO 3HaYeHus .y,

- Tennosas Harpyska P B npegenax + 20 % OT NPOEKTHOM TENOBOM HAarpysku P,

5.3.2.2 B TeuyeHue NOCneaHero 4aca, 3aBepLuatollero nepuos UCnbITaHuin, Heobxoaumo cobnioaarb
cnegyoLwme ycroBus no OTKIIOHEHUAM:

- pacxop Boabl — He 6onee + 2 % B 4ac;

- Tennosas Harpyska — He 6onee = 2 % B 4ac;

- HApY>XHasa TeMneparypa no MOKpoMy TepMOMETPYy — He bonee 1 K/u.

5.3.3 XapaktepucTuku Boabl

KauecTBO LUUPKYMALUUOHHOW BOALI, @ TAKXKE BOAbI ANA MOMNOMHEHWUS AOIMKHO HAXOAMTLCH B AManasoHe
XapaKTEPUCTUK, YKA3aHHbLIX B OTOBOpE.
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B vacTtHOCTU, HEODX0AMMO MPOBEPUTL COAEPKAHUE PACTBOPEHHLIX U HEPACTBOPEHHLIX TBEPALIX BE-
LLIECTB, Macer 1 OPraHuyeCcKux COCTaBMAAIOLLMX.

OBbLLee cogepaHne pacTBOPEHHbIX TBEPAbIX BELLECTB HE AOJHKHO NPEBLILIATL CMEAYIOLIMX NOKa3aTenei:

- 5000 mr/m3;

- bonee yem B 1,1 pasa NPOEKTHOE COAEMKAHNE TAKUX BELLECTB.

CopeprkaHme MacnsHbIX, CMOMSAHbIX W XKMPOBbIX BELLECTB B LIMPKYNALMOHHON BOAE HE AOIMKHO MPEBbI-
warb 10 Mr/m3.

MeToabl onpeaeneHna cogep>xaHnusa TBEpAbIX BELECTB yka3aHbl B EH 872.

5.3.4 Mpouune ycnoBus

5.3.4.1 TpeboBaHug, cBa3aHHble C 000pya0BAHUEM

lpaanpHS NOMHOCTLIO AOMKHA HAXOAMTLCA B pabodem cocTosaHuu. B yacTHOCTH, cuctema pacnpeaene-
HWUS BOAbI, KANNEOTOOMHUKM U CaM KOPMNyC TENOOOMEHHUKA HE AOSKHbI coAepXaTbk TaKoro KONIM4ecTsa MHO-
POAHbIX TEM, KOTOPOE MOITO Obl MPENATCTBOBATE HOPMANbHOMY TEYEHUIO BOAbI UMM BO3ayXa.

Ons Toro 4ytodbl yAOCTOBEPUTLCH B HaAnexallen pabote rpagupHu, nepes Hadyanom ucnbiTaHnin obe
CTOPOHbI A0rOBOPA AOMKHbI MPOBECTU OCMOTP 000pYA0BaHMUS.

5.3.4.2 TpeboBaHus, CBA3aHHbIE C KNMMMATUYECKUMU YCNOBUSIMM

Knumarudeckue ycnoBums AOMKHbI HAXOAUTLCA B Npedenax HopMarnbsHbIX yCIOBMIA paboThl, 9TU NoKa3a-
TENU ONPEAENATCA MyTEM COMNMacoBaHUA MEXAY 3aKa34uKOM M NPOM3BOAUTENEM.

Ecnu ycnoBusa no BETPOBOIW Harpyske cOrnacoBaHbl B 40rOBOPe, 3HAYEHUS CPeaHEN U MaKCMMarnbHOM
CKOPOCTEN BETPA AOSPKHbI HAXOAUTLCA B NpeAenax NPOEKTHbIX IPaHUYHbIX 3HAYEHWI, YCTAaHOBIEHHbIX 40ro-
BOpoM. B Takom cnydae BnNusHWE BETPOBbIX HATPY30K YYUTLIBAETCA MPOU3BOAUTENEM FPAAUPHU, KAK YKA3aHO
B 9.3.2 unu B NpUNoXeHun A.

Ecnu B goroBope npegesnbHble 3HAaYEHUS HE YCTAHOBIIEHbI, CPEAHSAS CKOPOCThL BETPA HE AOHKHA npe-
BbIWATE 3 M - ¢~'. CTabUNBLHOCTL CKOPOCTH BETPA AOMKHA XapaKTEPU30BaTLCSH COXPAHEHMEM CTaHAAPTHOIO
OTKINOHEHUS1 CKOPOCTUW BETPa ¢ (M/C) OT CMPaBOYHOro 3HaYeHUA B Nepeaernax rpaHUYHbIX 3HAYEHUIA B TeYEeHne
nony4yaca (30 MuH) nepepn npoBeaeHUeM 3aMmepa U BO BPEMSA HEr0 HE3aBMCUMO OT NPOAOSIKUTENBHOCTU Me-
puoaa UcnbITaHmus.

6<0,5+0,2V,,,,, — ANA BCEX CNy4aes.

Kpome Toro, npu npoBeaeHUM UCMbITAHUIA aTMOCEPHBIE YCIIOBUA AOMKHbI OTBEYATh YKa3aHHbIM HIKE
YCINOBUAM:

- OTCYTCTBME AOXAA, CHEra unm rpaaa;

- OTCYTCTBME TyMaHa, pasHuLa Mexay nokasaHusaMmu Cyxoro TepMomeTpa f, U MOKporo Tepmomertpa f,,
JomkHa bbiTb 6onee 0,1 K;

- NpyU Hanmm4um OOBLEKTOB, NPEACTaBNAIOWMX CODOW NpenarcTBua (Apyras rpagupHs, MaLMHHBIA 3an
U T. N.) U HAXOAALWMXCA NO COCEACTBY C rpagupHen, BO BHUMaHWE NPUHMMAIOTCA TONbKO T€ pe3ynbraTthl, KOTO-
pble NOoMyYeHbl B TO BPEMS, KOTAa BETEP HE AyN CO CTOPOHbI AaHHbIX 0O BHEKTOB;

- YyCpeHeHHas TeMnepaTypa OKpPY>KaloLLero Bo3ayxa no BNaxHoMy TEPMOMETPY f,, HAa BXOA4e BO3ayxa
A0MmKHa cocTaBnATL He MeHee 2 °C (£, 2 2 °C).

MmaBHbIM 00pa3oM ANS rpagupeH ¢ eCTECTBEHHOM TArON OOMbLIOE 3HAYEHWE UMEET KOHTPOMb aTMOoC-
d)epHOro rpagueHTa BO BPEMS NPOBEAEHUS UCNLITAHUSA, MOCKOSIbKY OH BIIUSIET HA MIIOTHOCTb BXOASLLENO BO3-
4yxa, KoTopas ABNAETCA OA4HOW M3 COCTaBMAIOLLMX TAMM, 3acTaBnsAwLWen padotate rpagupHio. B Tom cnyyae,
Korga 3HadeHme atMocepHoro rpagueHTa Obino cornacoBaHo B AOrOBOpeE, 3HAYEHUe CPedHero rpagmenTa,
WU3MEPEHHOIO Ha BbICOTE, PABHOW ABOWHOW BbICOTE rPpagupHM, AOIMKHO HAXOAUTLCA B NpeAenax, yKa3aHHbIX B
TexHu4eckux TpeboBaHusx. B crniyyae, ecnm atMOCHEpHbIN rpagueHT He Obln YCTaHOBNEH AOrOBOPOM, Cpea-
Hee 3Ha4YeHMe rpagneHTa AOMKHO BbITb OTPULATENbHBLIM U NpeBbiwaTs MUHYC 1 K Ha 100 m.

MokasareneM rpagueHTa siendetca abconioTHas PasHOCTb MEXAY CPeaHen TeMnepaTypon no Cyxomy
TEPMOMETPY f; HA BXOAE BO3AyXa B rpaIMPHIO N TEMNEPATYPOI OKPY>KAIOLLIEro BO3yxa no Cyxomy TepMomMe-
Tpy f,. Temneparypa B npeaenax ot MuHyc 1 K 1o 0 K B GonbLUMHCTBE Criy4Yaes COOTBETCTBYET aTMOCHEPHOMY
rpagueHTy B npeaenax ot 0 KHa 100 M 40 muHyc 1 K Ha 100 m.

PasHuua mexay 3Ha4yeHnemM Temneparypbl OKPY>KatoLLEero Bo3ayxa f, no cyxomy TepMOMETPY U 3HAYEHHU-
€M CpefiHen TEMNEPATYPbl Ha BXOAE BO3AYyXa B rPaAMPHIO I N0 CyXOMY TEPMOMETPY [OMMKHA YA0BNETBOPAThL
cnegyowemMy ycrnoBuio:;

—1<(t,—t) <OK.

Opyrum nokasatenem rpagupHu sIBNsIETCSl BepTUKanbHbIA rpaMeHT TemnepaTtypbl N0 CyXOMy TEPMO-
MeTpy, NpeacCTaBnsoWMUin coboil pasHuLy Temnepatyp no CyXoMmy TEPMOMETPY MeXdy YPOBHEM 3EMIU M

8
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BEPXHEN OTMETKON BBOAA BO3ayXa. Ha BpemMsa NpMeMOYHbIX UCMbITAHUIA CpeaHee 3HadYeHue TeMmnepaTtypbl no
CyXOMy TEPMOMETPY B BEPXHEN TOUYKE UMK HA BEPXY BBOAA BO3AyXa AOIMKHO ObITb Kak MUHUMYM Ha 0,15 °C
HIKE CPegHEero 3Ha4eHUs TEMNEPaTypbl MO CyxOMY TEPMOMETPY, UBMEPEHHOTO Ha BbICOTE 1,5 M HaZ YpOBHEM
3emnu.

B cnyyae HapyweHusa TpeboBaHUi (NONOXUTENbHBLIA aTMOCHEPHbIN FPAANEHT), HE3aBUCMMO OT MOKa-
3aTens, 9KCnyaTaumOHHbIE UCMbITAHUSA MOTYT NMPOAOIHKATLCS TONLKO MPW YCNOBUM COMMacus BCEX y4acTBYHO-
LLIMX CTOPOH.

5.3.4.3 TpeboaHusa no pabouei koHUrypauum

Bo Bpems ucneiTaHuin rpagmpHs 4OMKHA UMETL CBOK HOPMarnbHYIK KOHAUIypauuio, cuctema npegot-
BpaLUeHMsA HaMepP3aHUS JOIKHA ObITh OTKNIOYEHA, 00XOAHbIE KOHTYPbI 3aKPbIThI.

5.3.4.4 YcnoBus ucnonb3oBaHus npubopos

Mepea Ha4anoOM UCMLITAHMSA, B CIlydae NPUMEHEHUSA HENPSMOrO METOAA ONpeaeneHusa pacxoga, Heob-
XOAWMO BbINOMHUTE KanuOpOBKY MCMONb3yEeMbIX U3MEPUTENLHBIX AATYUKOB M NpMOOPOB.

6 MeToguka npoBeaeHUA UCNbITaHUN

6.1 Nccneayemble napameTpbl

B Tabnuue 2 npuBeaeHsbl NapaMeTpsbl, BAUAIOLIME HA TEMMOBLIE UCMbITAHUA ANS KAXI0ro TUna rpaau-
peH, NpeacTaBneHHbIX B pasgene 1.

Tabnwu ua 2— I'Iapameprl, BIIMAKOLWNE Ha TennoBble UCMbITaHNA ANA KaXgoro tuna rpagupetH

ATmochepHbll | OddekT Tara
Tun rpagnpHu TemnepaTypa Bo3gyxa rpa,ET/lezT g;?pa BeHTURATOpa Opyroe
EcTecTBeHHas Tara Cyxoi TepMoMeTp (BX0H) X X —
MokpbIii TepMOMETP (HapyxHas
TeMneparypa)
EcTtectBeHHan Tara, | Cyxoi TepMoMeTp (BXod) X X X
ycurneHHaa BeHTUnA- | Mokpblid TepMOMETP (HapyxHas
TOpOM Temneparypa)
MpuHyautensHaa Tara | Mokpelii TepMOMETP (HapyXHas — X xa X
(kpoMe cepuitHbIX) Temneparypa wnu TemnepaTypa
Ha Bxoge)
WcnaputenbHas/cyxas
C YMEHbLUEHHbIM ha-
Kenom
EcTecTBeHHan Tara MokpbIii TepMOMETP (HapyxHas X X — JononHutensHasn
Temneparypa wnu TemnepaTypa npoeepka cakena
Ha BXxoge)
MpuHyautensHaa Tara | Mokpelii TepMOMETP (HapyXHas X X
Temneparypa unu Temneparypa
Ha BXxofge)
2 PelnpkynsUmMs He ABMAETCHA rapaHTUHBIM criydaem.

6.2 KonnuyecTtBO U3MepeHuin

MokasaTenu, KOTOpblE AOIMKHbI M3MEPSATLCH ANA KAXA0M U3 CNEeAYIOLLNX XapakTEPUCTUK;

a) TennoBble XxapakTepUCTUKN:

- CKOpPOCTb BETpa Ha BbicoTe 10 M Ha YPOBHEM 3eMIU;

- HanpaeneHue BeTpa Ha BbicoTe 10 M Hag yPOBHEM 3eMIM (TONBKO ECMW YYUTLIBAKOTCA ONpeaerneHHble
CeKkTopa);

- NNoBUOMETPUA (MPU HEOBXOAUMOCTHN);

- aTMochepHoOe JaBneHue p,;

- TeMneparypa Hapy>xHOro Bosayxa rno BnakHoMy TEPMOMETPY Ha BbIxoae {, ., U3Mepsiemas Ha BbiCOTe
10 M HaZ YPOBHEM 3€MITM UNU anbTEPHATUBHO, — OTHOCUTENbHAS BIAXXHOCTb HAPY)KHOTO BO34yXa ¢;
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- TEMNeparypa oKpy>atoLLein Cpebl Mo CyxoMy TEPMOMETPY Ha BxoAe t,, usmepaemas Ha Bbicote 10 m
Hazj YPOBHEM 3eMIU;

- Temneparypa Bosfyxa no Cyxomy TEPMOMETPY Ha BXOAE B UCNAPUTENLHYIO TPAANPHIO fy

- Temneparypa Bo3ayxa no sraxHomy TEpMOMETPY Ha BbIXOAE M3 UCNAPUTENbHOW rpaaupHN f, nnn ans-
TepHaTUBHO — BMNaXHOCTb BO3AYXa HA BXOAE€ BO3AYXa B CMAPUTENbHYIO MPAAUPHIO ¢4;

- TeMnepaTypa xonogHou soasl £,

- TeMneparypa ropsven LMpkynupytoLei Boabl (€Cnu NpUMEHNUMO) ¢,

- Temneparypa 06aBo4Hoit BoAb! £, (Mpu HeobxogumocTu)');

- Temnepartypa oT6upaemoii Boabl ¢, (npu Heobxoaumoctu)');

- 06bEMHbIN pacxod LMPKYNUPYIOLLEN BOAbI B MCMAPUTENBHOW rpaaupHe m;

- 00bEeMHbIN pacxos NoMy4YeHHON BOAbI My, (Npu Heobxoaumoctmn)!;

- 06bem pacxopa oTGMpaemoi Boabl my, (Npu HeoGxoanmoctu)').

b) Hanop ana nokaynBaHusa BOAbI NO rpagupHe:

- JaBneHue B Bog03abope oxnagutensHoro BBoga (Mnv nMMuT nogadn).

C) XapakTepuCTUKU yHOCa BOAbI:

- 06bemM pacxoga BOAbl C TAKUMU XKE XMMUYECKUMMW XapakTepucTuKkamu, YTo U BoAa, Tepaemasl u3-3a
yHOCa Bnarm m,,.

d) YMeHbLlueHne wnenda:

- Temneparypa no MoKpoMy TEPMOMETPY Ha BbIXOAE U3 rPAAUPHN T, NI OTHOCUTENLHON BNAXHOCTHN ¢y,

- TEeMneparypa no Cyxomy TEPMOMETPY Ha BbIXOAE M3 rpaaupHH f,.

€) ATMOChepHbI BEPTUKanNbHLIN rpagueHTt G.

f) MoLHOCTb, NnoTpebnsaemMasa BEHTUNSITOPOM.

6.3 MokasaTenu, KOTOpble AOMKHbI ObITb ONpeAeneHbl

Cnepyowue nokasarenu 4OMmKHbl ObITk onpeaeneHbl NPU NOMOLLM PACHETOB:
- MACCOBbIN pacxoj BOAbl HA BXOAE B rPagUpPHIO;

- CTENeHb oxnaxxaeHus f, — ¢,

- CpeaHsasa Temnepartypa OXnaxaeHHon BoAbl £

6.4 N3amepeHus n pacyeT cpeaHUX 3HaAYEeHUN

6.4.1 U3mepeHusa atMocdepHbIX NnapamMeTpoB

6.4.1.1 NamepeHns CKOPOCTU U HanpasneHus BeTpa

NsmepeHua ckopoCTu Vi, o W HanpaeneHnsa BeTpa D;q A0MKHbI ObITb NPOBEAEHLI aHEMOMETPaAMU Ha-
LeyHoro Tuna u dontorepamy UK Npu NOMOLM y3roB aHemoMeTp/dontorep.

Mpu BLINOSTHEHMM PACLUMPEHHbIX UCTILITAHWIA, ONPEAENAIOLWLMX BIMSAHUE BETPA HA nnowagke Ha paboTy
rpagupHu, PEKOMEHAYETCA MCNOMNb30BAHME TPEX U3MEPUTENbHBLIX MPMOOPOB, NPU 3TOM OAHOI0 U3MEPUTENb-
HOro npudopa A0CTaTOYHO.

Ons OTKPbITOro MPOCTpPaHCTBa NpMOOP AOSMKEH ObITh pasmeLleH Ha BbicoTe 10 M HaZ yPOBHEM 3eMIH,
npu 9TOM M3MeEPUTENbHbIE NPUBOPBI AOMKHLI PACMONAaraTbCa Ha PasHbIX CTOPOHAX, €CNM 3TO BO3MOXHO, Ha
MUHUManNbHOW AnctaHuum 300 M OT MBOro KPynHoOro npegmMmera (rpagmpHu, TEXHUKK, HAXOAALENCA HA NNo-
wiagke, u T. n.). JadHble yCcnoBusi 4OMKHbI ObITb YKa3aHbl B COMMaLIEHUM MEXAY 3aKa34MKOM M UCMNOMHUTENEM.

6.4.1.2 NamepeHns TeMmnepaTtypbl HAPY>XHOro Bo3gyxa no CyxoMy U MOKPOMY TEPMOMETPY MU OTHOCK-
TENbHOW BMNaXXHOCTU M aTMOCHEPHOrO AaBSIEHMUS

Ecnu Tpebyetcsa, Temneparypa Hapy>KHOro BO3gyxa Mo Cyxomy M MOKPOMY TEPMOMETPY USIU OTHOCU-
TEnbHasA BAXXHOCTb U aTMOCEPHOE JaBEeHMe BO34yxa AOMMHKHbI UBMEPATLCA HA BbICOTE 10 M HaZ4 YPOBHEM
3eMIIM Ha MecTe, r4e NPoBOAUSIUCE U3MEPEHUS CKOPOCTM M HanpaBneHus BETPa, NOCPEACTBOM TEPMOMETpaA
u 6apomeTpa.

e HeoBXxoAMMO, CPeaHNIn TEMMEPATYPHbIN BEPTUKATbHbIA IPAAUEHT OKPY>KAIOLLIEro BO3AyXa M0 CyXOMy
TEPMOMETPY AOIMKEH U3MEPATLCA B HENOCPEACTBEHHOW ONMU30CTM OT rpagupHU, MeXay OTMETKON LeHTpa u
BEpXa Bx04a BO34yxa, M Ha BbICOTE, B Ba pasa NPEeBbLILIAOLEN BEICOTY MCNAPUTENBHOW rPagupHu.

30HAbI A4OMKHbI ObITh 3aLUULLEHBI OT COMTHEYHBIX NyYen U JOXAA.

N YKazaHHble TeMnepartypbl U pacxoq HeoOXoANMBbI, TONIBKO €CIun COOTBeTCTByI'OLLWIVI YpoBeHb NOTOKa AOMONHU-
TENBHON BOALI BXOAUT UMW BLIXOAUT MexXxay cedeHUAMN naMepeHna TemneparTypeol FOpFNeVI N XONOLHON BOAbI.

10
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6.4.1.3 OnpeaeneHue goxada

OnpegeneHve AoxaA MOXET ObITb BbIMOMHEHO KOBLUEOOPA3HLIM NITFOBUOMETPOM UMK HaNpumMmep, UHAW-
KaTopoM 4OXAs, UMK BU3yarbHbIM CNOCOBOM.

6.4.1.4 N3amepeHna Temnepartypbl BO3ayxa Ha BX04e MO CyxOMy U MOKPOMY TEPMOMETPY WUIN OTHOCU-
TEeNbHOW BMAXXHOCTU

Ina cpeabl, He CBA3AHHOW C UCNAPUTENLHONW rpagupHen, TeMmnepaTypa Bo3gyxa Ha BX0O4€e MO CyxXOMmy
TEPMOMETPY f, U MOKPOMY TEPMOMETPY {,,, (M1 OTHOCUTENbHAA BRAXHOCTb) 0MMKHA N3MEPATLCA Bnn3ko ot
BXO4a BO34yxa Ha MakCUmanbHOW guctaHumm 1,5 m.

MuHUManbLHOe KONMYeCcTBO AaTYUKOB AOIKHO ObITh N N, [A€ N, — KONUYECTBO AAaTUYMKOB MO OKPYXHO-
CTH; N, — KOMM4eCTBO NPob no BbICOTE BXOAAa BO3Ayxa (CM. Tabnuuy 4).

Mpu UCNONb30BaHUU HECKOMBKUX OaTYMKOB OHM AOSMKHBLI ObIThb pacnpeaeneHbl ¢ OnpeaeneHHbIMU UH-
TepBanamm Kak no OKPy>kHOCTK, Tak U NO BEPTUKAIN.

Ecnn npobbl CHATHI TONMBKO HA O4HOM YPOBHE, MPeAnOYTUTENBHO OHW AOMKHbI NPOBOAMTLCA B LUEHTPE
NPUTOYHOTO BO3ayXa.

Mpo6bl A4OMKHBI ObITh 3aLUULLEHbI OT BAUSHUS BOAbI U NPSMbIX COMTHEYHbIX NTyYeN.

Ona cpeabl, HE CBA3AHHON C UCMAPUTENbHON rpagupHen, npobbl OepyTcs TaMm, rae HET KOHCTPYKLUUA 1
BblAAIOLMXCA HAPYXKy NPegMeTOoB, B paguyce 45°, Kak NOKasaHo Ha pUcyHke 1.

A

1 — BepXHWii ypoBeHb BbIx0oAa Bo3Ayxa; 2 — 30Ha 6e3 MeLuato- A
LLUX 3reMeHTOB

PucyHok 1 — 30Ha 6e3 MeLlatoLmxX aneMeHTOB Ha BXO-
fe Bosgyxa

Ecnun ykasaHHble ycnoBus He cobniogatorcs, He0OXoAUMO AOMNOMHUTENBHOE COrnaLleHne Mexay CTopo-
Hamu. Tam, rae cnonb3yTea 40NOMNHUTENBHBLIE TOYKA M3MEPEHUS, PE3YNbTaThl AOMKHbI YYUTbIBATE BIIMAHME
TEX NOBEPXHOCTEN, KOTOPLIE OHU NPEACTaBASIOT.

6.4.2 N3mepeHusa n pacuyetr abCONOTHOM U OTHOCUTENIbHOW BRAXHOCTU HAPYXHOro BO3Ayxa
(xo n 9)

M3MepeHns Hapy>XHOM BRaXKHOCTU AOIDKHbI ObITb MPOU3BEAEHBI C UCMONB30BAHUEM TPEXCEKLIMOHHOIO
NCUXPOMETPA UMK TPEX TMAPOMETPOB (HaMpUMMep, TOYKM POCkl). 3STU NPMOOPLI AOMKHbI ObITh 3aLUULLEHBI OT
NPSIMbIX CONMHEYHbIX Ny4ver n goxas. Mpubopbl pasMeLlaotca Ha BbicoTe 10 M Hag 3emnen BGnu3m Mecra us-
MEepEHMs CKOPOCTU U HaMNpaBreHUs BETPA.

M3MepeHus NCUXPOMETPOM CYXON W BMNAXKHOW TeMnepatypbl MO3BOMSIOT ONPedenuTb OTHOCUTENbHYIO
BIaXXHOCTb OKPY)KaloLLEro Bo3ayxa, a Takke abCOMTHYIO BAXHOCTb, ANA YEro MOXHO MCMONb30BaTb METOA
pacuyeta, yKkasaHHbin B 8.2.3.

B cny4ae mcnonb3oBaHms ruapoMETPOB KOMOUHMPOBAHHbLIE 3MEPEHUS OTHOCUTESBEHOW BRAXHOCTU U
TeMnepaTypbl MO CyXOMy TEPMOMETPY NO3BOMAIOT paccyuTaTtb TEMMNEpPaATypy N0 MOKPOMY TEPMOMETPY, Npu
3TOM 3Ha4YeHue abCoNOTHON BIAXKHOCTM OKPYXKAIOLLEro BO3AyXa pacCHUTLIBAETCA MO 3TOW Xe opMmyne.

6.4.3 N3mepeHus atMocpepHOro AaBneHus p,

ATMOCEpPHOE AaBMNEHUE MOXKET ObITb M3MEPEHO C UCTMIONb30BAHMEM AATUYMKA abCONIOTHOIO AaBMEHUS,
3aLWMLLEHHOTO OT BO3AENCTBMSA BETpA.

6.4.4 TemnepaTypa BOoAObI

6.4.4.1 OnpeageneHune TeMnepaTypbl ropayein Boabl t_h

Ecnn BO3MOXXHO, UCMIbITAHMA AOJDKHBI NPOBOAUTLCA MPW NOMOLLM OTKIMIOYEHUSA KOHTYPOB BOAbLI HA NOMNOS-
HEHMe U MPOMbIBOYMHONM BOAbI. ECNU HET BO3MOXXHOCTU, TEMNEPATYPa AOMKHA ObITb UBMEPEHA B COOTBETCTBUM
c6.4421n6.443.

1
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a) M3MEepPEeHMA TemnepaTypbl LUPKYIMPYIOLER BOAbI NPU AOCTUXKEHWUN TPASUPHU;

- TeMnepaTypa ropsden BoAbl AOMMKHA ObITb M3MEpPEHa B CTOSIKE WM Ha BoZopacnpeaenuTensHOM
yyacTKe rpagupHu;

- B Criyyae [AByX BXOAOB AMNs BOAbl TeMNepatypa AODkHA ObITb U3MEPEHA HA KaXaOoM CTOSAKE UMK Ha
BOAOpAacCNpeaenuTenbHOM YYaCTKe;

- UBMEPUTENBHOE YCTPOWCTBO AOIMKHO BKNIOYATL B Ce0A TPM 30HAA HA KaKAbIN CTOSAK Unu Bogopacnpe-
OenUTENbHbIA y4acToK.

b) pacuyeT cpeaHen TemnepaTypbl ropsayein BOAbI:

- 0MH BXOJ, A11151 TOPAAYEN BOA bl — CPEAHAs Temnepatypa {n pasHa cpeaHeapudMeTudeckon Temnepa-
Type, U3MEPEHHON B KAXKA0W TOUKE;

- ABa BXoA4a ANnd ropsven BoAbl — CPEAHAS TeMnepartypa ropsyei Bogbl 40MKHA ObITb paccunTaHa, uc-
XOAA U3 Temnepatyp no COOTBETCTBYIOLLMM MOTOKAM.

6.4.4.2 OnpeaeneHue TeMneparypbl BOAbl HA NONOSIHEHWE £,

TemnepaTtypa BOAbl Ha MOMOSHEHWE AOMMKHA M3MEPATHCS HA BXOAE B OXMNaXOaloLWMn BOASHOW KOHTYP.
MamepuTenbHOE YCTPOWCTBO BKMOYAET B cebA Tpu 30HAA.

CpenHss Temnepartypa BoAbl Ha NOMOSIHEHUE paBHA CpeaHeapUuPMETUHECKOMY 3HAYEHUIO BCEX U3Me-
PEHHbIX TEMNEPATYP.

6.4.4.3 OnpeaeneHue TeMneparypbl NPOAYBOYHOW BOAbI )

Temnepatypa NpoAyBOYHON BOAbI AOMMKHA ObITb M3MEPEHa B MecTe cOpoca MpoAyBOYHOW BOAbI, HA
rpaHnue rpagupHum.

M3meputensHoe yCTpONCTBO AOIMPKHO BKIOYATEL B cebsa Tpu 30HAA.

CpenHsas Temneparypa nNpoAayBOYHON BOALI ONPEAEnsAerTca Kak cpegHeapudMeTMHECKOe 3HAaYEHNE n3-
MEPEHHbIX TEMNEpPaTyp.

6.4.4.4 OnpeaeneHne TeMnepaTypbl OXNaXieHHOW BoAbI £

a) U3sMepeHne TeMnepaTypbl LMPKYNUpYLoLwe BoAbl Ha Bbixode n3 baccerHa XonoaHoN BOAbI

O0uwas vyactb

TemnepaTtypa LUUpPKynMpyloLen BOAbl, NPeANOYTUTENBHO, AOIHKHA UBMEPATLCA BHYTPU TPYO, HA BbIXOAE
M3 rpagupHU M Nepeg HacoCoM (XONOAHOW BOAbI) UMW HENOCPEACTBEHHO B BOAOCTOKE. Tak ke U3MepeHud
MOTYT ObITb NPOBEAEHBI M MOCME HACOCA, HO B Cy4ae KOPPEKLUU TeMNepaTypbl OXIaXKIEeHHON BOAbI, 3a CHET
Tenna nepegaHHoro npu paboTte Hacoca, Npu 3TOM TPeOYETCA NPUHATL MePbI AN NPEAO0TBPaLLEHUS NONTOMOK
(Hanpumep, NOSIOMKU TEPMOMETPA);

b) namepenua sBaytpu Tpyd

B cnydae HeCKOMbKMX BbIXOASALLMX NOTOKOB TEMNEPaTypa AOIDKHA U3MEPSTLCH B KAXKA0M U3 HUX.

MuHMManbLHOE KONMMYEeCTBO 00pa3sLoB HA OAHOM BbIXOAALLIEM MOTOKE AOIMKHO ObITh 2,5,/qme -10_3,
rAe g, BbIPAXEHO B KT c~1. OB6pasLpl 4OMKHbI BbITh pacnonoXeHsbl, kak ykasaHo B EH 306;

C) U3BMEPEHUA B CTPYKTYPE OTBOASALLEN BOAbI

MuHuManbsHoe Yncno npo6 A0mMKHO BbITb ,/qme -10‘3, rae g, BbIDAXKEHO B KT * c .
Mpwu rnybuHe Boabl CBbIWE 1,5 M AOMKHbI ObITh B35ITbl NPOOLI C ABYX YPOBHEN.

MpumeyaHune —EcnuTemneparypa Ha 04HOI UK Bornee M3MepUTENbHBIX Todek oTnnyaeTcs 6onee Yem Ha 1 K
OT CpefHeii, NepBbIM LWaroM K yCTpaHeHMI0 HETOYHOCTM JOIMKHO BbiThb yBENMYeHne KonvyecTsa AaT4uKoB B Ba pasa.

Ecnn HeTOMHOCTM Henpuemnemel, To HeoOXOAUMMO OMpeAenuTb TemnepaTrypy Mo NOKanbHOW CKOPOCTW (MyTeMm
N3MepeHns).

B atom cnyyae HeoOGXxoAMMO COCTaBUTL rpachukn CKOPOCTM ANS BOAbl NEPNEHAUKYNAPHO K CEKLUMMW U3-
MEpeHUs, ecnu cpegHasa TemnepaTypa B 0AHON unu 6onee n3MepuUTENbHbLIX TOUKAX OTNMYAETCA Bornee YeM Ha
1 K Ha oauH BbIXOA4 B TEYEHWE U3MEPUTENLHOIO nepuoga. ATu rpacpukn, ¢ OQHON CTOPOHLI, 4AIOT BO3MOX-
HOCTb OnpeaenuTb MMHUMAanbHOE KONMMYEeCTBO YCTAaHABMNMBAEMbIX 4AaTYMKOB U UX MECTOPACMONOXXEHUA U Bbl-
SICHWUTb, €CNK 3TO HEOOX0ANMO, UCX0ASA U3 ONMUCAHHbIX YCINOBUIA, B3BELLEHHOE 3HAYEHNE TEMNEPATYp C y4ETOM
CKOpOCTEN.

Tam, rae UMKn NOMONHEHUsSI HE OTKIIOYEH, HEOBXOANMO NPUHATL MEPbI NPEA0CTOPOXHOCTU, HAanpumep,
BbIMOMHUTb M3MEPEHMWE MONSA CKOPOCTEN, YTOObI MCKITHOYUTb, YTO OAHOPOAHbIE NOTOKKU He ByayT OBHAPYKEHbI.

6.4.5 Pacxop Boapbl

6.4.5.1 OO0Lme NnonoxeHust

CyLeCTBYIOT ABa TWUMA pacxoaa BOAbl, KOTOPbIE BXOAST B IPAAUPHIO U BbIXOAAT U3 Hee:

- pacxon BOAbl, HEM3MEHHDIN BO BpeMeEHU (pacxoabl, Co3aaBaemble Hacocamu, 6e3 perynupyrowmx Me-
XaHW3MOB CUCTEMBI).

12



rOCT P EH 14705—2011

MpuMedaHue — CriefyeT NPUHATbL Mepbl NPEeJOCTOPOXHOCTH ANsi obecneveHusi NageHust 4aBrneHNst HEU3MeH-
HbIM BO BpeMsl UCMBITaHWIA (YUCTbie TpyGOonpoBogb!).

- YPOBHU pacxoaa BOAbl, KOTOPbIE UBMEHAKTCA B 3aBUCUMOCTU OT 0OCTOATENLCTB (YPOBEHb BOAbI, KNa-
naH, Nopor u T. 4.).

MpumeyvaHune — MamepeHna pacxofoB TaKoro TUMa NpoBOASATCA Ha MOCTOSAHHOW OCHOBE BO BpeMs pabounx
ncnbiTaHuia.

6.4.5.2 N3mepeHne 06bEMHOTO pacxoaa UMPKYNUPYIOLLEN BOAbI HA BXOAE B rpagupHio m

B 3aBUMCUMOCTM OT TMNa OXMaXKgaloLLEro KOHTypa noTepu BOAbl MOTYT ObiTb MOCTOSIHHBIMW UM U3Me-
HAOLMMUCS.

B nepBoM cnydae usmepeHus cnegyet NpoBOAWUTL ANSA KaXKAOro Tuna HacoCoB, MPOBEPSAEMbIX B 9KC-
nnyatauum npyu NOMOLLM METOAA 30HLI CKOPOCTEN, METOAA NOCTOAHHOIO BNPLICKA NOTOKA, C MCNOMBL30BAHWEM
pagnoakTUBHbIX MHAUKaTopoB (MOK 2975-3) nnbo nobbiM ApYruM paBHO3HAYHbIM CNOCOBOM.

Bo Bpems npoBeAeHMs UCTILITAHWIA TEMMEPATYPHLIX XapakTepPUCTUK KOHAUIypauusa paboTalroLmx Haco-
COB A0ImKHa ObITb MPOBEPEHa AN onpegeneHus obLiero ypoBHsa pacxoaa.

Bo BTOpOM crnyvae gOrmkHbI MCMOSB30BATLCA CTAHAAPTHbLIE METOAbLI M YCTPOWCTBA ONpeAeneHuns nepe-
naga aaenenusa (EH NCO 5167-1 n UCO/TO 3313) unmu ¢ ucnonb3oBaHunem nepenuea (MOK 1438-1), nubo
HenpsAMOn METOA, KOTOpbI TpebyeT npeaBapuTensHOn KannbpoBku.

6.4.5.3 UsmepeHus obGbemHoro pacxoaa A406aBo4HOI BOALI M,

Ecnn nogayy go0aBOYHOW BOAbLI HE OTKMKOYAKOT BO BPEMS OMpPedeneHus m,., TO U3MEPEHUS MPOBO-
ASTCA CTaHJapTU3MPOBaHHBIMM METOAaMM M npubopamMu onpegeneHus abCoNOTHOTO CHWXXEHUS OaBneHus
(EH NCO 5167-1 n NCO/TO 3313), nepenaga gasnenuna (MCO 1438-1) unu KoCBEHHLIM METOAOM, KOTOPbIN
TpebyeTt npeaBapuTEnbHOW KanubpoBKu.

6.4.5.4 NsmepeHne oGbEMHOrO pacxoaa npoayBOHHOM BOAbI My,

Ecnun B0 BpemMsA namepeHuit my,, HEBO3MOXHO OTKIHOYUTL KOMMEKTOP HUCXOASLLEro noToka BOAbI, TO
U3MEPEHUS AOMKHbI ObITb MPOBEAEHbI CTAHAAPTHBIMKU METoAaMKU U Npubopamu onpeaeneHnss abCconioTHOro
cHwxeHua gaenenuna (EH/NCO 5167-1 n UCO/TO 3313), nepenaga gasneHunsa (MCO 1438-1) Unu KOCBEHHbLIM
METOAOM, KOTOPbIN NOTpebyeT npeaBapuTENbHON KanmbpoBKM.

6.4.5.5 O0bemHbIii pacxod BOAbl B BUAE Kanenb CUCTEMbl PEKYNEpaLIMN OXIAXAEHHOW BOAbI G/

OObeMHbIN pacxod BoAbl B BUAE Kanenb CUCTEMbI PEKYNEPaLUKN OXIaXaEeHHOW BOAbI ONpedensaeTcs BO
BPEMS UCCIEA0BAHUSA TEMOBbLIX XapaKkTEPUCTUK.

BenuumHa pacxoga npu yredkax gommkHa ObiTb YCTAHOBMNEHA C MOMOLLBIO M3MEPEHHbBIX UNKU NpeaBapu-
TENnbHO OMNPeaeneHHbIX BEMUYUH PACXOA0B My, U M, U PACCHNTAHHBIX BEMUYMH pacxoaa my, u mg.

MorpewHocTH, NpUCyLLMe TOMy METOAY, NMO3BOMSIOT ONPEAENUTb TOMbKO, YTO YPOBEHb pacxoga npu
yTeyKax HaxX0AMTCH HUXKE YCTAHOBMEHHOTO AOrOBOPOM 3HAYEHMUA.

6.4.5.6 Tnapaenuyeckne NOTEPU B KOHTYPE LIMPKYNUPYIOLLEN BOAbI AP

Bo BpeMs ruapaBnmyeckux UCNbITAHWI TMAPaBAMYECKME NOTEPU AOMKHbLI OCTABATLCA HUXKE 3HAYEHUN,
onpeaeneHHbIX HA MOMEHT 3aka3sa.

MmapaBnuyeckne NoTepU MOXKHO ONPEAENUTL CrEdYIOLWMMN U3MEPEHUAMMU;

- PasHOCTM CTAaTUHECKNX HAMOPOB AP C UCMONbL3OBaHNMEM ABYX NPOG;

- ABYX OTHOCUTESbHbIX BEMWUYMH HAMOPOB, UCTIONbL3YA ABa AATUMKA.

Jatumkm JosmkHbl ObITb NOACOEAUHEHBI K ABYM MOCTOAHHbLIM TOYKaM u3MepeHuin. OgHa AOIMKHA Haxo-
AUTbCA Ha BXOAHOW Tpybe ropaven Boabl, 8 BTOPAA — HA BbIXOAHON TPybe XOnoaHOW BOAbI.

Ons BbIMUCNEHUS TUAPABAMYECKUX MOTEPb AOMOMHUTENLHO MCNOML3YIOTCA CNEeayloLmMe UCXOOHbIE
JaHHbIE;

- MAOLWaan NonepeYHbIX CEYEHU TPyO B TOUKax 0TOOPa AaBNEHUA NPUXOAALLETO U YXOAALIErO NOTOKOB
BOAbI;

- pasHuUa Mexay BbIXO4OM BOAbI U3 PACMLINIMTENbHbLIX POPCYHOK M MOBEPXHOCTLIO BOAbI B DacceriHe
XOJT04HOW BOAbI.

Ons UCKNYeHUsA CNMWKOM BOMNbLWON MHTEPMEPEHLUN B CKOPOCTHOM NOSE TOYKU U3MEPEHUS aBNEHUSA
AOIMKHbI HAXOAUTBLCA Ha OCTAaTOYHOM yAaneHUU OT HEPABHOMEPHOCTEN BOCXOASALLMX U HUCXOAALLMX NOTOKOB.
CeyveHunsa fOmKHbl ObITb PACMONOXKEHbI BHYTPU UITU CHAPYXKU COOPYXKEHMUS.

YpoBeHb BOAbI B BacceliHe X0noAHOW BOAbI HA MPOTSXKEHUM BCETO UCTILITAHWS AOIDKEH NOAAEPKUBATLCA
Ha HOMMHANLHOM YPOBHE.

MN3mepeHne 00beMHbIX PACX0A0B B LIMPKYMALIMOHHBIX HAaCOCaxX Gy pe (CM. 4.5.2).
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6.4.5.7 NsmepeHne oGbeMHOro pacxofa 406aBovHOI BOAbI M),

M3mepeHnsa AormKkHbl ObiTb BLINOMHEHBI TAK, KaK ykaszaHo B 6.4.5.3.

6.4.6 AHanu3 UUPKyNupyrlen Boabl

KoHUeHTpaLumsa B3BELLEHHbIX UM PACTBOPEHHbLIX BELLECTB, Maces, CMOJ U XXMPOBbIX CyOCTaHUMI B LMp-
Kynupytowen Boge AomkHa 6biTb uamepeHa B cootBeTctBum ¢ EH 872.

6.4.7 BbicoTa Hanopa rpagupHu

BbICOTY Hanopa rpagupHu BeIMUCAAKOT N0 hopmyne

2
- v
H, _(P=Pa) +-—+H,
Pg 29
r4e p — MW3MEPEHHOE cTaTuyeckoe aasneHue, Ma;
H — BbICOTA OTHOCUTENBLHO YPOBHS BaccenHa, M.

6.4.8 MorpedbnaemMas MOWHOCTb BEHTUNATOPOM

M3mMepeHuto NoANexUT TONBLKO ANEKTPUYECKAs dHeprus, NoTpednsaeMas AsuratensMm BEHTUNSATOPOB.

MoTpebnsaemMasn aneKkTPoIHEPrua AOMmKHA ObITb ONpedeneHa no M3MEPEHHbIM: HANPSPKEHUIO, CUie Toka
N KOS PULMEHTY MOLLHOCTU N0 N3MEepPEHA HENOCPEACTBEHHO. Npy NpOBEAEHUM U3MEPEHUI B KaKON-Nnbo
TOYKE, yAaneHHOW OT ABUraTENsA BEHTUNATOPA, CNeAYEeT YYUTLIBATL MOTEPU ANEKTPOSHEPTMU MEXDY N3MepU-
TENBbHON TOYKOW U ABUTATENEM.

Ecnu akcnnyatauMoHHas rapaHTus OTHOCUTCSH K BbIXOAHOW MOLLHOCTM NPUBOAA, TO MOXHO MCMOMb30-
BaTb KI[, ycTaHOBNEHHbIN NPOM3BOAUTENEM NPUBOAA.

Mpubop, NpUMEHSEMbIN ANS U3MEPEHUS MOLLHOCTU, AOIMKEH ObITb OTKanuMbpoBaH nepes NpoBeAeHUEM
UCNbITAHMIA MPU3HAHHOW HE3aBUCMMON naboparopuen. TOYHOCTb MOXKET KonebaTtbca He bonee yveM Ha £ 1,5 %
(cm. Tabnuuy 3).

Tabnuuya 3 — CTaHAapTHLIe JOMYCKW pasnuiHbIX MPUGOPOB A8 USMEPEHMIA MOLLHOCTM

l/I3mepeH|/|e MOLYHOCTWN BEHTUNATOPA CTaH,D,apTHbIVI Anana3oH MOLWHOCTU BEHTUNATOPA, %
BattmeTp 1—5
Bonsramnepmetp 3—8

6.4.9 lMpoBepka noTepu BOAbI B pe3ysbrate YHOCa Bnaru

6.4.9.1 Ycnosusa notepu Boabl B pesynbrare yHoca Bnaru

OObeMHbIN pacxod BOAbl, CBA3aHHbIA C YHOCOM Bnaru M, ROMDKEH 0CTaBaTLCA HIkKe noporoBow Benu-
YUHbI, OMPEJENEeHHON BO BPEMS 3aKasa.

6.4.9.2 Metoa namepeHus

KonnyectBo BoAbI, YHECEHHOE MNOTOKAMU BO3AyXa, AOJPKHO ObITb M3MEPEHO B 16 TOYKax, pacnpeaeneH-
HbIX TAKUM 00pa3oM, UTOObI KaXkaasa U3 HUX OTCNEeXuUBana npumepHo 1/16 ypoBHA NOTOKa BO3ayXa:

- TPagMpPHS C MPOTUBOTOKOM — U3MEPEHUE AOIMKHO ObITb NPOBEAEHO Ha BbicoTe 1,5 M Hag kanneortpa-
xatenem;

- rpagupHA € MONEPEYHbIM NOTOKOM — U3MEPEHNUE AOIMHKHO NPOBOAUTLCHA HA PACCTOAHUM HIKE 3 M OT
KanneoTpaxkarens Ui BbITSHXKHOTO BEHTUNATOPA.

O6beM pacxona BOAbl, YHECEHHON B KammsX, 4OMMKEH ObITb U3MEPEH N3OKUHETUYECKUM AATUYUKOM, Tae
00bem cobpaHHON BOAbl BLIMUTAETCA U3 0ObeMa COBpaHHbIX conen, NMbo ApyruM paBHO3HAYHbIM METOAOM.

6.4.10 lMpoBepka wnendca

6.4.10.1 O6LuMe NONoXeHUst

Ona rpagupeH, paspaboTaHHbIX C YMEHbLUEHHbIM LLNENdOM, HE3PUMbINA LUNERd MOXET ObITb uccne-
JOBaH, €CNU U3MEPEHbI NapaMETPbl BIXOAALLETO BO34yXa U €ro NPOrHO3MPOBAHHOE COCTOSTHME HAXOAUTCS B
AOMyCTUMbIX rpaHuuax, HanpuMmep, no guarpamme Moneepa.

6.4.10.2 NamepeHua

MapameTpbl BIXOAALLENO BO34yXa U3MEPSIOT HA BOODPparkaeMON NITOCKOCTU HA YPOBHE NMPUMEPHO 1 M
HaZ BbIXO4OM TaKOro ke AMaMeTpPa, Kak U KOHCTPyKUMA. MIamepeHns npoBOASIT BAOMb OCHOBHOW OCK BbIX04A
BO3ayxa.
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PucyHok 2 — lMpumep CeKLMoHNpoBaHs
N3MEpPSEMON 30HbI (KpyroBast 30Ha)

30Ha BbixoAa noapasgensieTcs Ha OMHaKOBble CeKLMW, paBHble Mo nowau.

Mo AMHWMKM rpaBMTaLMK 3TUX CEKLUUIA, a Takke B LLEeHTPasIbHON TOUYKe yCTaHaBAMBAOT MO O4HOMY NCUXPO-
meTpy. TemnepaTypa okpyxatolieit cpefpl Mo CyxoMy TepMOMETPY ts2 U Mo MOKPOMY TepMOMETPY  onpeje-
nsieTca AaHHbIMU, M3MEPEHHBLIMU [/151 COOTBETCTBYIOLLEIO CErMeHTA.

Bce nocnefytolme AaHHble 0 BbIXOASLEM BO3AyXe W, B YaCTHOCTW, OTHOCUTE/bHAs B/IAXHOCTb g2 MO-
YT GbITb BbIYUC/IEHBI MO TEMMEPATYPE CYXOro U MOKPOro TEPMOMETPOB.

6.5 PasmelleHne n3MmepuTesibHbIX NPpU6GopPoB

MocTaBLymK 0683aH B COOTBETCTBUM C AOTOBOPOM WM MO COrMallEHW0 C KIMEHTOM WM ero npegcra-
BUTeNeM paspaboTaTb naaH NPoBefAeHMs NPUEeMOYHbIX UCMbITaHWi U OCYLWEeCTBUTb Bbi6OP U3MeEpPUTEsIbHbIX
npnbopoB nyTem BbiboOpa M3 BCEX pacnosiaraemblX NPMO60POB, TEX, KOTOPblEe OH cyuTaeT HeobxoAnMbIMKU (CM.
npunoxeHune B).

Mocnepyolme N3IMEHEHNS1 B 3TOM M/1aHe A0/DKHbI OCYLLECTBASATLCS MO COr/aLlEHN0 MEeXy CTOPOHaMMU.

[ns onpepeneHust KoMyecTBa TOYEK U3MEPEHUS cnefyeT NCMO/b30BaTh AaHHbIE, YKa3aHHble B Tabnu-
ue 4. KonmyecTBO TOUEK U3MEPEHUS [O/THKHO ObITb OMpeAesIeHo C yYeTOM OKOHYATEe IbHbIX AOMO/THUTENbHbIX
MECTHbIX YC/TIOBWUIA.

M3mepsieMble nMapameTpbl Y X 0603HAYEHMS [O/DKHbI COOTBETCTBOBATL Tabnmue 5.

Tabnu ua 4 — MuHMManbHOE YMC/O U PacrooXeHe ToYeK 3MEepPEHUs

MapameTp MuHMMaIbHOE unco MpyvevaHms
O6bEMHBIN pacxon 1 Ha kaxayto Tpyby B 1py6e
BOApI
Temnepatypa ropsyein 0,5 A/m2, B ueHTpe notoka
BOApI roe A — niowasib cevyeHus Tpybol B U3-

MepSIEMOW TOUKe

TemnepaTtypa Xxosfoj-
HOW BOApI

W3mepsieTcs Ha Bbixoge U3 6acceiiHa. Onpe-
JensieTca B K/OYEBLIX TOYKaxX pasge/nieHnem
MoTOKa Ha KOMMYeCcTBO CevyeHnin M paBHOI nno-
waau. Mpu rnyéuHe 6onee 1,5 m Tpebytotca
[Be n3mepuTesibHble MMHUW (04HA Hag Opyroii)

2,5(m JO-3)05
k.s

Temnepatypa Ha BXO-

e _ &M 405 —
e Mo CyxoMy 1 Mokpomy — "C = < lint
TEPMOMETPY B rOP M30HTa/ILHOM HanpasieHni;
hai +1
6 int

B BEPTVKA/IbHOM HarnpaB/ieHWN,
rae La — A/iMHa Brycka BO3dyxa, M
BbICOTA BMyCKa BO34yXa, M

ha i~
OTHocUTeNbHas Bnax- 05 Ecnn TeMnepartypa BO3gyxXa Ha BXode Mo
=\[?? —
HOCTb OKpyXatolero Bo3- g \l[;,ﬂ' Mg lint MOKpPOMY TEPMOMETPY He n3MepsieTcs

[lyxa Ha Bxofe .
B FOPU30HTA/ILHOM HanpasneHuu;

nv> 1— B BEPTUKa&UIbHOM Hanpas/ieHnn
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OkoHYaHue mabnuubi 4

Mapametp MwuHumMmaneHoe MpumevaHus
4yucno
[JaBneHue Bo3gyxa 1
CkopocTb BeTpa 1 Cm. 6.4.1
MoLUHOCTL BeHTUNATOPA 1 Ha Bxofge nUTaHWs UNU BO3Ne 3neKTpUYecKoro wkada B criydae He-
CKONBbKUX BXOA0B MUTaHMWSA
Hanop 1 Cm.6.4.7

N3mepsiemble napameTpbl U Mx 0603HAa4YEeHUs1 AOMKHbI COOTBETCTBOBATL Tabnuue 5.

Tabnuuya 5 — MamepsieMble napameTpsl U X 0603Ha4eHUS

Ne N3amepsaeMble napameTphbl O6osHaveHns

1 TeMnepaTypa Bo3fyxa Ha Bxoge

2 | TemnepaTypa Ha BXofe Nno MOKpOMY TePMOMETPY WIN OTHOCUTENEHAS BMNaXHOCTb

3 | ATMocdepHoe gaBneHue Ha BeicoTe 10 M Hag ypoBHeEM 3eMmu

4 | CkopocTb BeTpa Ha BeicoTe 10 M Haj YpOBHEM 3eMIun

5 | HanpaeneHue BeTpa Ha BbicoTe 10 M Hag YPOBHEM 3eMIu

6 | HapyxHasa TemnepaTypa Ha BelcoTe 10 M HaZ ypoBHEM 3eMIn

7 | HapyxHasi Temnepatypa no MOKpOMY TEPMOMETPY Ha BbicoTe 10 M HaZ ypoBHeM 3eMmnu

8 | ATmocdepHoe gaBneHune

11 | MaccoBblii pacxof noToka ropsdei Bogkbl

12 | Temnepatypa ropsdei Bogbl

13 | Temnepatypa xonofHou Bofbl

14 | CkopocCTb NOTOKa XONOAHOR BOALI, ecrin Heobxogumo

15 | Hanop

21 | Temnepatypa wneida

22 | CkopocTb Wwrneiida

23 | OAna 6onblumnx rpagupeH

31 | MowHocTb BeHTURATOPa

—|&Z—la¢e—ﬁ5 —%Zé -

41 | TemnepaTtypa fo6aBo4HON BOAbI

42 | Pacxop fo6aBoYHOW BoAbI

43 | Pacxog npoayBoyHOW BoAkI

16
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PVIOyHOK 3 — PacnonoxeHune Touek namepeHua anAa rpagupHu c €CTECTBEHHOW TAron, yCI/IJ'IEHHOI7I BEHTUNATOPOM
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PucyHok 4 — PacnornoxeHue TodeK U3MepeHuid B BEHTUNATOPHON rpagupHe
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6.6 M3meputenbHaa annaparypa

6.6.1 Metoa cOopa OaHHbIX

N3amepeHne JomKHO NPOBOAMTLCS C UCTIONb30BAHMEM NPMOOPOB cOOpa AaHHLIX, KOTOPbLIE MO3BONAKOT B
TEYEeHUe HECKONbKUX CEKYHA 3anucaTb NokasaTenu, NOSTyYEHHbIE C MOMOLLbIO UCMONb3YEMbIX U3MEPUTENbHbBIX
YCTPOWCTB.

6.6.2 OaTumku

XapakTepuCTUku 4aTYMKOB ANA M3MEPEHUSA NAPaMETPOB, CBA3AHHLIX C TMAPABAMYECKUMU U TEMMOBLIMM
XapakTepucTUKaMu, NpeacTaBneHsbl B MpUnoXxxexHun B.

6.6.3 lMpoBepku

Mpoueaypbl, KOTOPLIE AOMKHbI ObITb BLINOMHEHLI B MEPBYIO OMEPEab Nepes NpoBeAeHueM aKcnnyaTa-
LUOHHbIX UCMbITAHUN;

- NpoBepKa roTOBHOCTM 060pyaoBaHuA k paboTe;

- kKanubpoBKa AATYMKOB;

- NnpegBapuTenbHas kanubpoBka M3mMepuUTENbHLIX YCTPOWCTB B CIlydae MCMONb30BaHNUSA HENPAMbIX Me-
TOAOB ONpeAeneHns pacxoga.

7 OnpepgeneHue 3KcnlyaTauMOHHbIX NOKa3aTenen

7.1 Bupg ucnbiTtaHus

7.1.1 ba3soBoe ucnbiTaHue

B uenom 6a3oBble UCTILITAHUSA COCTOAT U3:

- MEPUOAO0B, NMPOAOCIHKUTENBHOCTLIO B OAMH YacC Kaxabli. [onyYeHHble AaHHbIE NO KaXa0My nepuoay
YCPEQHSAIOT 3a Kaxkabli nepuos;

- Kaxkabli Nepuog COCTOUT U3 MHTEPBANoOB NPOAOMKUTESNbHOCTLIO MakcuMyM 10 MuH. Bce nsamepsemeole
nokasarenu cobmparT MUHUMYM OAWH pa3 B TEYEHUE KaXKAOro MHTepBana.

CoOpaHHble JaHHbIE 3a KaXKablii MHTEPBAN BPEMEHMN YCPEAHSAIOT MO KaXXAOMy MOKa3aTenio.

7.1.2 AnutenbHoOe ucnbiTaHne

B cnyvasx, korga cornacoBaHo NpoBeAeHUE AMNUTENBHOTO UCMbITAHUSA, OHO JOIMKHO COCTOATh U3:

- NepnogoB NPOAOIHKUTENBHOCTLIO B 10 MUH Kaxkabli. [onNyyYeHHble aHHbIEe NO KaXA0MY U3MEPEHHOMY
noKasaTeno yCpeaHSIIoT 32 KaXabli Nepuoa;

- KaKablA Nepuoj COCTOUT U3 MHTEPBANOB NPOAOIDKUTENBHOCTLIO MAKCUMYM 2 MUH. Bce namepsaemelie
3Ha4YeHusa nokasarens cobuparor MMHUMYM OMH Pa3 B TEYEHWE KaXZoro nepuoaa.

Bornee TOro, oUeHKa BNMAHUA BETPA HA XapaKTEPUCTUKU, 0OOCHOBAHHASA AONOMHMTENbHLIMU YCIOBUS-
MM, AOIMKHA ObITb BbIMOSHEHA:

- B TEYEHME Yaca, NPeLUeCTBYIOLEro OKOHYaHMIO Nepuoaa, pasHuUua Mexay MakCumManbHbIM U MUHU-
MarnbHbIM 3HAYEHUSIMW TEMMEPATYPbI MOBTOPHO HE AOMKHa npesbiwaTth 1 K;

- YCNOBMA NO CKOpPOCTU BeTpa (CM. 5.3.4.2):

6<05+ 0’2‘/10 averaged;

- B TEYEHME nepuoga U3MeHeHne TeMnepaTypbl OXNaXKaeHHON BoAbl He AOMMKHO npesbiwaTth 0,2 K.

7.1.3 MpuHUMN npoBeaeHUA UCNbITAHUA

MPpMHUMNOM AAHHOTO UCMbITAHUS SABMSIETCA CPABHEHME:!

- UBMEPEHHOIN TeMnepaTypbl OXSIaXAEHHON BOAbI C TEMMEPATYPOR OXNaXKaeHHON BOAbI, rapaHTUPOBaH-
HOW M3rOTOBUTENEM FPagMPHU B YCIOBUAX UCNBITAHWUIA U C KOPPEKLMEN HA UBMEPEHHYIO CKOPOCTL BETPA;

- pe3ynbTaTtoB U3MEPEHUI, NOMYYEHHbIX B TEYEHUE NEPNOaa; pesynbratbl UBMEPEHUA AOJPKHbI YYUTbI-
BaTbCA TONMbKO B TOM Cny4dae, ecnu cobniogeHbl TpeboBaHus 5.3. Pesynbrarbl MU3MepeHnid 3a BCe COOTBET-
CTByOLLME TpeboBaHUAM NEPUOALI AOMKHLI ObITb CONOCTABIEHSI.

JaHHbIN METOA UCTLITAHUSA MOXKET ObITb MPUMEHUM TOSNBKO MPW CNEAYIOLMX YCNOBUAX:

- €CNY YCNOBMA NPOBEAEHNSA UCMbITAHUIA HAXOAATCA B paMKax, NpeayCMOTPEHHbIX U3rOTOBUTENEM B CO-
OTBETCTBUM C pabounmu rpacdmkamu;

- CKOpPOCTb BETpaA HaxoAWUTCHA B paMmKax, NPegyCMOTPEHHbIX U3FOTOBUTENEM B COOTBETCTBUM C KPUBON
BNUAHKUA BETpPa (ecnu Takaa nHopmMauums npeaocrTasneHa).
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7.2 MpoaomKUTeNbLHOCTb UCNbITAHUIA

7.2.1 MpoaomxUTenbHOCTb NPUEMOYHBbIX UCNbITAHMA — KOFIMYECTBO NepUoaoB

7.2.1.1 Bba3oBoe ucnbiTaHue

MpoaomKMTENBHOCTL M3MEPEHUI NPU NPUEMKE BbIOMPAIOT B COOTBETCTBUM C MUBMEHEHMAMU BO BPEMEHHU
TeMnepaTypbl BO3ayxa, YToObl NOMYyYUTE TOUHOE CPeaHee 3HAaYEHUE, W BbIMOMHAIT B TEYEHNE HA.

Ecnn usMeHeHus TemnepaTypbl Cyx0ro Bo3gyxa BO BpeMsi paboyero UcnbiTaHusa COCTaBnsaoT GonbLue
1 K/4, TO AN OUEHKM JOMKHbI MCMONb30BAaTLCA 9KBMBANEHTHLIE USMEPEHUA C YYETOM rpaduKoOB MOBbILLE-
HUS M NageHns TemnepaTypbl Cyxoro Bo3gyxa. Kaxkablli OTAENbHbIA NEpuog M3MEpPEHUa AOIDKEH ANUTLCA
OJWH Yac.

Insa KpynHbIx rpaaupeH 6a3o0B0O€ UCMbITAHWME AOMKHO COCTOSATb U3 10 nepuoaos.

Ecnn ycnoBus ucnbiTaHUs MpakTUYECKM HEM3MEHHDI, TO JONyCKaeTca Bonee KOPOTKUi pag ucneitatens-
HbIX NEPUOAOB.

Ons He®OonbLUOW rpagupHK YOOBMETBOPUTENBHLIM CHATAETCA MUHUMYM ABa Nepuoaa.

7.2.1.2 OnutenbHOe ucnbiTaHue

Ons fOCTUXKEHMA OCTOBEPHOIO CPEAHEN0 3HAYEHUS C YYETOM BO3AENCTBUA BETPA TENSOBbIE NPUEMOY-
Hbl€ UCMbITAHUA AOMKHLI NPOAOMKAaTLCA Kak MMHMMYM 300 nepuoaos.

Ecnn nepuoa npMemMOYHOr0 MCMbITAaHUS BKIOYAET B cebs Oonee LUMPOKME M3MEHEHUS MapameTpos,
BpeEMS U3MEPEHUI AOMMKHO NPOAOMKaTLCA 40CTATOMHO Aonro, He meHee 300 nepnoaos.

MpruemMoYHbIe n3MepeHns AOSMKHbI ObITh NPEACTAaBNEHbI 38 MONHLIN AeHb. KOnuyecTBo NepuogoB yMEHb-
LIEHUS M YBENMYEHUS TEMNEPATYPbI BO34yXa AOMKHO ObITb paBHO.

7.2.2 YacToTa cuMThLIBaHUA

7.2.2.1 OOBLme nonoxeHust

MHTepBan CYMTLIBAHUA A0MKEH cocTaenaTb 10 MUH (MKW 2 MUH ANA MakCMManbHO ANUTENbHbLIX UC-
nbiTaHWin). MHTEepBan CYUTbIBAHMA HaYMHaeTca BO BpeMs T U npekpawaerca Bo spema T + 10 (Unun 2 MuH).
XapakTepHble 3HAa4YEHUS MHTEPBAna AOJMPKHbI PACCYMTLIBATLCH NO CPEAHEMY 3HAYEHUIO U3MEPEHUI, NPOBe-
JEHHbIX B TEYEHME YKa3aHHbIX MUHYT.

[ns onuTensHOro UcnbiITaHNA B 3aBUCUMOCTU OT YNOMSHYTLIX B 7.1.2 YCIIOBWIA NEPBLI UHTEpBan cepun
MOXET CHUTATLCA 3aBEPLUEHHLIM TOMBLKO Yepes3 OA4MH Yac UCTILITAHWA.

Ecnn npoBegeHHbIE UCMIBITAHMS COTMACYOTCA € AAaHHBIMU YCIOBUSAMM, AOIMKHbI NOCNEA0BaTh Cneayto-
LME UHTEPBAnbI.

7.2.2.2 TlonyyeHue gaHHbIX

Kaxkablii MHTEepBan NpoAOmMKUTENbHOCTLIO 10 MUH (MNM 2 MUH ANS ANUTENbHLIX UCALITAHWUIA) AOSMKEH
ObITb OPraHN30BaH CneayoLwmmM cnocobom:

- CYUNTbIBAHMEM 3HAYEHMIN BCEX NapaMeTpPoB Kak MUHUMYM B nepuog 7T u T + 10 (unu 2 muH), paccuu-
TaHHbIX B MUHYTAX;

- CYUTbIBAHWEM KaK MMHUMYM NSATb pa3 B MUHYTY CKOPOCTW U HanpaeneHus BeTpa.

CKOpOCTb BETPA M3MEPSETCH HEMPEPLIBHO, YTO NMO3BONAET 3addMKCUPOBATL NOPLIB BETPA.

7.2.2.3 PacyeT cpegHuX BEMNUYMH KaXXaoro MU3aMepeHHoro napamerpa

a) OTyeTHada CKOpPOCTL BETPA U €ro HanpasneHue

CpenHue BenUYMHbI CKOPOCTU BETPA U €r0 HaNpaBreHWs 3a 3a4aHHbIN MHTEPBAN BPEMEHW paccyMTLIBa-
I0TCS KaK cpegHeapudMeTnieckoe BbIMOSTHEHHbIX 3aMEPOB, BbIMOMHEHHBIX 3@ 3a4aHHbIA UHTEPBAN BPEMEHM.

b) Mpoune 3amepsl

1) OBLuMe aaHHble

CpepHue BENUYMHBI APYTMX U3MEPEHHBIX BEMUYUH 3@ 3a4aHHLIA MHTEPBAN BPEMEHU pacCHMTbIBAKOTCA
Kak cpegHeapupMeTnYeCcKkoe BbINONMHEHHbLIX 3aMEPOB B NPOMEXYTOK BpemeHu mexay 7u 7T+ 10 (Mnu 2 MuH),
BKITHOYASA OrpaHuUYeHms.

YcnoBusi, Npu KOTOPLIX BbIMOMHAIOTCA PACYEThl CPEAHMX BENUYMH AaHHbIX, OTHOCALLMXCA K UCTILITAHMIO,
OMNUCLIBAIOTCA Janee.

2) Pacuyet cpeaHen Temnepartypbl X0I04HOW BoAbI ¢,

Ecnn usmepeHus npoBoaATCcs HENOCPEACTBEHHO B U3MEHSEMOW CTPYKTYPE BOAbI, TO pacyeT CpeaHen
XOMNOAHOW TEMMNEPATYPbl MOXET ObITb paccyMTaH B 3aBUCUMOCTMW OT ABYX BEPOATHOCTEN B KaXQOM MCX0as-
LeM NOTOKeE:

- IpY MakcuManbHOW pasHuue Mexay U3MepeHHbiMM Temnepatypamu menble 1,0 K cpeaHiolo Temne-
paTypy LUMPKYNSUMOHHOW BOAbI, NOKMAawoLlen 6accenH, NnpupaBHMBAIOT K cpeaHeapudMeTn4ecKkomy BbIMor-
HEHHbIX 3aMEpPOB;
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- NpU MakcumarnbHOW pasHUUE Mexay U3MeEpPeHHbIMU TemnepaTtypamu, npesbiwatowen 1,0 K, kaxgoe
“3MEepEeHNe Temnepartypsbl f; OCYLLEECTBIAIOT C Y4ETOM CKOPOCTH MOTOKA V; B AAHHOM Touke. CpeaHIo Temne-
paTypy UMPKYNALUMOHHOI BOAbI, NOKMAAOLLEN BACCENH, BLIMUCTAIOT N0 hopMyne

_ ity
TV

npu 3TOM Kakgas U3MEPEHHAsA TOYKA OTHOCUTCA K 9KBUBANEHTHOW MroLwaau.

3) PacueTt cpeaHei Temnepartypbl X0NnoAHoOW BOAbI f,

Temnepatypa UuMpKynupyoLLiei Boabl t, ONpeaenseTca no TemMmnepaType XonoaHo BoAbl £, C y4ETOM:

- TENNOBON UHepunn GaccenHa;

- aTMOC(EPHOro rpaaueHTa;

- pacxoga no6aBOYHON BOAbI, KOTOPbIW BO3AEWCTBYET HA YPOBEHb BOAbLI B BaCCenHe Unu BbiNycka BOAbI
[0 YPOBHS, A€ BbINOMHAETCA 3aMep XONOAHOW BOAbI.

a

Mpumep — B cnyyae otbopa BoAbl n fobaBneHnsa Boabl HA NOMOSIHEHUE, KOTOPLIE BIIUAIOT HA YPOBEHb
BacceiiHa xonoaHoOM BoAbI B GaccenHe, pacyer f, Ans yyeta:
- pacxoga oBaBOYHON BOAbI BbIMMCNAOT N0 hopmyne

0o Clvctc + qvcbtcb - qvcmtcm

ch + chb - chm

MNonyyaeM 3HavyeHUa g 3a uHTepsan spemeHn Tu T+ 10, paccumTaHHble NpU NOMOLLY 3apaHee onpeae-
NEHHbIX 3HAaYEHUN M 1 M, KaKk 310 onucbiBaeTcs B 6.4.5.6, 8.2.7, u t,, f,, t,., N3AMEPEHHBIX B 3TN XKE UHTEP-
Barbl BPEMEHM;

- TEeNNOBOW MHEPLMK BLIMUCAAKOT N0 hopmyne

t, :%[e(7+1o)+e(7)]+%[6(T+10)—9(T)]

rae T, — Bpems 0OHOBNEHNS BOAHOMO GacceiiHa, onpeaensemoe n3 obbema BogHOMO GaccenHa n ypoBHs
00bEMHOW CKOPOCTK NOTOKA BOAbI,

- aTMOC(EepPHOro rpagueHTa.
Mpumep BAUSHMA rpagueHTa Ha TEMMNEPATYPY XONOAHON BOAbI MPUBEAEH HA PUCYHKE 6.

P
y 7
vd

0,2

-0,4 /

-0,6
-2,0 -1,5 -1,0 -0,5 0 0,5 1,0 1,5 2,0

2

1 — BRMSAHKE Ha xonoAHyto Boay, K; 2 — atMocdepHblii rpagueHT, K Ha 100 m

PucyHok 6 — BriusHue rpagueHTa Ha TemnepaTtypy XornofHoOW BoAbl

CpegHee 3HayeHne G coctaensetr 0,65 K Ha kaxable 100 M (NOHMXEHUS) BbICOTLI. [MonoXuTensHbIe
3HAYEHMS 03HAYAT MHBEPCULO.
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4) OnpegeneHne 0GLEMHOr0O pacxoja Ucnapaemon Boabl Mg

OObeMHasa CKOPOCTb Mcnapsaemoi BoAbl onpegenserca nubo no gaHHbIM U3roToBuTENs, NMMOO Npu No-
MOLLM fI060ro Apyroro 9KBMBaNEHTHOrO METOAA.

5) Onpenenexne 0GbEMHOTO pacxoda NPOAYBOYHOM BOAbI My, U My,

Onpenenexnne pacxoaos my, U My, OCYLLECTBNAETCA B COOTBETCTBUM C YKA3AHHbLIM HIKE:

a) HesaBucumo OT Tuna rpagupHu 3HaueHne oObLEMHOTO pacxoga MpOAYBOYHOW BOAbI /My, KOTOpOE
UCMNONb3yeTCA MPU KOPPEKTMPOBKE TEMNepaTypbl OXMaXKAEHHOW BOAbI, BbIMMCAAIOT KaK pasHULy Mexay
00bemMHbIM pacxoaom Ao6aBoqHON BOAbl M, (CM. 6.4.5.3) 1 06bEMHbIM PACXO40M UCMAPAEMON BOAbI Mg
[em. 7.2.2.3 b), 4)]

my =My, — Mg,

b) 3HaueHne obGbeMHOro pacxoaa nNPoOAYBOYHONM BOAbI My, KOTOPOE UCMOMNL3YETCA B pacyeTe 00bem-
HOrO pacxofa yTeyek BO[bl PEKYNepaTUBHOW CUCTEMBI G, -, ONPEENAETCA B COOTBETCTBMU C TPeOOBaHUAMU
6.4.54.

6) OnpeaneneHne 06LEMHOTO pacxoaa BOAbI, MOKMAAIOLIETO PEKYNEPATUBHYIO CUCTEMY G, .

Ons rpagupHu HEOOXOAMMO BbINOMHMTE NPOBEPKY TOTO, YTO 0OLEMHbIN PacXod yTeYek BOAbl pekynepa-
TUBHOW cUCTEMBI (CM. 6.4.5.5) COOTBETCTBYET 3HAYEHMAM, YKa3aHHbIM B 4OrOBOpeE.

OObEMHbIN pacxod yTeyek onpeaensercs npu NOMOLM 3aMEPEHHbIX UMW NpeaBapuTenbHO 3a4aHHbIX
pacxofoB My, U My, N PACCYUTAHHbLIX PACXOA0B My, U Mg:

Qvr = Mp = Mppm,
7) Pacuet pacxoga n06aBOYHON BOAbI

MoTepu BOAbI B BUAE Kamnemnb BLIYUCHAOT Kak cpeaHeapudMeTUYecKoe 3HaYeHne pesynsTaTos, Nony-
YEHHbIX B Pa3NMUYHbIX TOYKaX 3aMEPOB.

8 PacueTHble meTOAbI

8.1 O6wmne nonoxeHua

[nsA nnoTHOCTW BOALI NPY COOTBETCTBYIOLLIEH TEMNEpPaType ropsayen oAbl P, (CM. 8.2.7) AONONHUTENBHO
onpenensieTcsa OTHOCUTENbHAA BMAXHOCTb Kak (PyHKUMM Temnepatyp Mo CyxOMy M MOKPOMY TEPMOMETpam
nNpu COOTBETCTBYIOLLEN NSIOTHOCTU Bo3agyxa (cMm. 9.3.5.3).

8.2 MeTtoabl

8.2.1 OOuume nonoxeHus

[na pacyera cpegHero 3Ha4YeHUsa B KaXK40N TOUKE U3MEPEHUI CM. 7.2.2.3.

8.2.2 Pacuet cpegHei CKOPOCTU BETPA U €70 HanpaBrieHus

CpeaHsis ckopocCTb BeTpa V,, paBHa cpefHeapudMETUYECKOMy ABYX OnimkaiLumnx 3samepoB CKOPOCTM
NPU OTKMOHEHUM BENUYUHBI 3TUX 3amepoB MeHee 0,2 m - ¢ .

CpeaHeapudmMeTnyeckoe HanpaeneHue setpa D, paBHO cpeaHeapudpMeTn4eckomy AByX GnvkanLmx
3aMepPOB HarMpaBneHUs, KOTOPbIE UMEIOT MeXay COBON AOMYCTUMOE OTKIOHEHME BENUYUNH MO yriy meHee 10°.

8.2.3 Pacuet cpegHuX 3HaY€HUIN aOCONOTHON U OTHOCUTENBbHOM BIAXHOCTU

CpenHue 3HayeHuss abCONIOTHOW X( U OTHOCUTENBLHOW @ BIIAXKHOCTU OKPY>KAIOLLEro BO3AyXa PaBHbl B
oboux cnydasx cpegHeapudMETUHECKOMY ABYX OMMXKaMLIMX BEMUYMH 3@ MHTEPBAan BPEMEHMW, B KOTOPOM
nocrnegHne UMEKT Mexay CoB0i OTHOCUTENLHYIO pa3Huly MeHee 10 %.

8.2.4 Pacuet cpegHei TeMnepaTtypbl OKpyXallero Bo3ayxa no CyxomMy TepMOMeTpy

CpeaHsas TemMnepaTtypa OKpy><aloLEero Bo3zyxa no cyxomy TepMOMETpy t, paBHa cpeaHeapudmetuye-
CKOMY ABYX ONUXKanLumMx 3aMepoB, KOTOPbIE UMEIOT Mexay COO0W AonyCTUMOE OTKNOHeHue meHee 0,2 K.

8.2.5 Pacuet cpegHei Temnepartypbl

CpenHAs TeMmnepartypa paBHa CpeaHEMY MOKa3aTenio pasnuyHbIX 3amepoB Temnepartyphbl, BbINOMHEH-
HbIX MOMHLIM MHOXECTBOM 4aT4YMKOB ANS JaHHOTO MHTEpBana:

Nehy ¢
ts= >,
1

nehy
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8.2.6 Pacuet rugpaBnuyeckux notepb

Wcxoas n3 pacyerta pasHuLibl CTaTUMECKOTO AaBneHns Apg, ruapasnuyeckue notepu Ap, COOTBETCTBYHO-
wue 00beEMHOMY pacxogy nNoToKa m, NONy4atT NyTEM BbIMOMHEHUA CNEAYIOLLMX KOPPEKTUPOBOK;

a) N3MEHEHNE KUHETUYECKON SHEPTUI BOA LI MEXAY CEYEHUAMN Sy N S, OTHOCUTENBLHO U3MEPEHUS aaB-
nexmns

1 1 1\.
§PC(V2—V2)7

b) ecrnu TOUYKM N3MepeHus AABNEHUS HEe PAcMONIOKeHbl B NpeJenax CUCTEMbl, MOTepU Hanopa Ha eau-

HULY OMWHBI B yyacTkax TPybonpoBoAa, PasMELLEHHbIX Mexay CeYEHMAMMU TPYObl M FPAHULAMU CUCTEMBI,

LOIDKHbI PACcCUMTBIBATLCS MO dopmyne Koynbpyka ¢ MCNONb30BaHMEM CIEAYIOLLEro YHUBEPCANbLHOMO KO3d-
cbuumMeHTa rmapaBnUyYeckux noTepb Ans BOAONPOBOAHbLIX TPY6 Anamerpa D:

2
v.
hpo L
Pe2p

HemecTHble noTepu Hanopa, 06yCrnoBneHHbIe KONeHaMu, BbIMUCHISIOT No chopmMyne

0’2i PcVi2 :
90 2

C) ecnu n3MepeHne NoTepu AaBMEHUs BbIMOMHAETCS AN CKOPOCTU 0O LEMHOIO NOTOKA /M, OTNNYHOI OT
HOMMHAMNBLHOTO YPOBHSA NOTOKA My, AABNEHNE NPU HOMUHAMBHOM NOTOKE AOMKHO ObITb ONPEAENeHo, NCXoas
U3 U3MEPEHHON NOTEPU AABMNEHUs Ap

m 2
Apy = Po +(Ap—po)-(7”) )

NPy P = pgX.

8.2.7 PacuyeT 06BbLEeMHOro pacxoaa LUMPKYNUMpYHLWen BoAbl, NOCTyNarwWwen B rpagupHio m

HaHHbIn pacxog 06pa3oBaH pacxodoM LUPKYNALUMOHHbLIX HACOCOB (HEM3MEHHbINA) U CKOPPEKTUPOBAH C
Y4€TOM AONOMHMTENbHBLIX NOTOKOB (MOAMMTKA, MPOAYBKA), €CNK TaKMe UMEIKTCA, Korga nocneaHue nogarorcs
noA HaMmopoOM UM OTOUPAIOTCH MEXAY BbIXOAOM U3 HACOCOB U BXOAOM B FPagMpPHIO.

OGvem m 1 macca mg AOMKHbI ObITh ONPEAENEHbI HA BXOAE B rPaAMpPHIO,
rae m — pesynerar 3amepa [cMm. 6.4.5.6 B)]. TOYHOCTb U3MEPEHUS M ABNAETCH BaXXKHOW ANA onpeaeneHus
TENMOBbIX XapPaKTEPUCTHUK.

Pac4eT MaccoBoro pacxoga onpeAensitoT NMoTHOCTLIO BOAbl p, MPY TEMNEpPaType ropsven BoAbl U Bbl-
4UCnNAKT No hopmyne

224(t - 20)- (t — 70)
625 '

pe =998,36 - 0,411(f — 20) -

HacTtoawaa dpopmyna BbiBeaeHa Ha OCHOBAHUKU pekomeHagauun wectoin MexxayHapoaHon KoHdepeH-
Lnu no ceoicTeam oAbl M napa. B npeaenax ot 10 °C ao 50 °C oTHocuTensHas NorpeLHocTb no p, Cocras-
naet mexee 1- 104,

8.2.8 OnpepeneHune nepenaHHoro tenna P

3HayeHWe nepegaHHoOro Tenna onpeaenseTcs M3MepeHnem ans BCEW yCTaHOBKMU.

8.2.9 MpoBepka rapaHTUKN OTCYTCTBUA Wnenda

8.2.9.1 Obuwue cBeaeHus

MNpoBepka OTCyTCTBMA Wenda pa3geneHa Ha ABe 4acTu:

a) NpoBepKa TOYKU CMELUEHMSA, NPEeAHAa3HaYeHHasa aNng TOro, YTobbl 4OCTUTHYTE COOTBETCTBUA C Nped-
BapUTENbHON OLIEHKOW NO TEMNMOBbLIM XapaKTEPUCTUKAM;

b) npoBepka kadecTBa cMeLeHUs ABYyX NOTOKOB BO3Ayxa, TO €CTb OAHOPOAHOCTM CMELUEHMUS BbILLE Bbl-
Xx04a Bo3gyxa.

8.2.9.2 lpoBepka rapaHTUM TOYKU CMELLIEHUS

Cocroanua Bo3ayxa Ha BbIXOAE fy pnominar P2 nominal M X2 nominap KOTOPbIE ObIN paccunTaHbl Ana Te-
KyLiero pabotocnocoBHOro COCTOSTHUA CUCTEMbI, BBIMMCASIOT MPU NOMOLLM TENMOBLIX XapaKkTe pPUCTUK KOMOu-
HUPOBAHHOW TPagMPHU. DTU COCTOSHUSA BO3AyXa HA BbIXOAE MOMyYaloT NPU pPacyeTe TEOPETUHECKON TOUKM
cmewenua MP, ..., (CM. pUCYHOK 7).
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CpeaHas BenuunMHa Ha eauHNULY NPOCTPAHCTBA U BPEMEHN TEMNEPATYPbI fp ) 0in o M BNAXKHOCTM BbIXOASA-
LLIEro BO3AYXA ¢y, min ) PACCHUTAHBI HA OCHOBE AaHHbLIX N3MEPEHNH.

MNokasartenu Touek cmewenua MP, . ., Ha anarpammMe Monnbepa onpeaensior STUMKU NapaMmeTpamu.

FapaHTuiiHbIE YCNOBUS BbINONHAIOTCS, €CNU:

t t

s2 nominal — 's2 actual = €
P2 nominal — P2actuat 2 2,

npu g, n &, C AonyckamMu, KOTopbl€ A0JTKHbI ObITb COrNacoBaHbl.

1 MP soll o s
[TL2 soll, phi soll] o

+TL2 tol

-TL2 tol

I
I
I
I
I
|
x soll 2

1 — mMaccoBas aHTanbNuUA Bo3ayxa h; 2 — abcontoTHaA BNaXHOCThL OKPYXatoLLero Bosayxa X,
3 — agnarpamma Morbepa

PVIOyHOK 77— I_IPEIJ,CTaBJ'IEHI/Ie A0NYCTUMBIX 3HaYEeHU ANA TOMKM CMEeLLEHNA

daktuyeckas senuuuHa cmetueHns MP, . n0MmkHa ObITb BbILLE IPAHUYHOW NIMHUK £, ., 1 C NIEBOW CTO-
POHbI OrpaHn4YeHa KpUBOW (PUCYHOK 7). 3HAYEHUS OTKIIOHEHWI ONPEAENsIoT 40NyCKaMM Ha &4 U &

tsZ tol = tsZ nom + €
P2 tof = Pr2 nom™ €2-
8.2.9.3 TlpoBepka KayecTBa CMELLEHMNSA
Ka4yecTBo CMeLLeHNUsA CUMTAETCA AOMYCTUMBIM, ECNKM CTAHAAPTHOE OTKIOHEHWE G, abCOMIOTHON Bnak-

HOCTH X, KOTOpas Obina onpeaenexa, UCXoas U3 TEMNEepPaTypbl N0 CyxOMy TEPMOMETPY fy, 1 TEMNepaTypbl no
MOKPOMY TEPMOMETPY £, 5, BLIXOAALLErO NMOTOKA BO3AYXA HUXKE, YEM 3HAYEHUE JOMYCTUMOrO OTKMOHEHNA &5

[¢)
X < 83,
Xp — Xy
1 < 12 )
rae ox = [—— Z (X —X;)© — CTaHAaapTHOE OTKIOHEHWe;
i=1
X, — CpefHee coaepxaHue BOAbl BbIXOAALLETO BO3AyXa U3 OPOCUTENS;
X, — BNAXHOCTb OKPY>KAIOLLETO BO3AYXa;
X; — BRNaXXHOCTb OJIHOW OTAENbLHOW TOYKU 3amepa;
X; — CcpeaHee coaepxxaHue no BCEM TOYKam 3amepa.
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9 OueHKa OCHOBHbIX TEMSIOBbIX XapaKTepucTUK

9.1 OOLLMe NonoXeHusa

TennoBas xapakTepUCTUKa rpagupHu — CrocoBHOCTb MPOW3BOAUTL FAPAHTUPOBAHHOE OXNaXKaeHWe
BOAbI NPW ONpeAeneHHbIX YCIOBUSAX SKCTIyaTaumu U NoKasaTensix NPUTOYHOIo BO3ayxa.

370 MOXET ObITb AOCTUTHYTO MPU NPSIMOM CPAaBHEHWM PE3YNbLTATOB UCMbLITAHUA U UCXOAHBIX pabounx
KPUBBIX UM NYTEM CPABHEHWUS PE3YNbTATOB UCMbITAHWIA C NPOEKTHBIMU AAHHBIMM.

BnusiHne norpeLHocTel U3MEPEHUIt OMKHO YYUTbLIBATLCS MPU MHTEPNpEeTaLun pe3ynsTaTos.

9.2 OnpegerneHne OCHOBHLIX TEMSIOBbIX XapaKTepPUCTUK

9.2.1 MpoBepkKka N3MepeHHbIX 3HAYEeHUIN

Ons kaxkgoro nepuoaa TECTOBLIX U3MEPEHUI MPEXae BCEr0 BLIYMCASIOT cpegHeapudmMeTnieckoe 3Ha-
YEHMe KaxKgoro napamerpa 3a Nepuoj U 3aHOCAT B aKT OLEHKU. 3aTeM, UCTIONb3ys 9TU CPEAHME BENUYUHBI,
rapaHTUPOBAHHOE 3HAYEHUE TEMMEPATYPbI OXMaXKAEHHON BOAbI tcg Nony4arT U3 KPMBLIX pabovnx xapakrepu-
CTUK ANS KaKZ0T0 NeEPMoga UCNbITAHWA.

9.2.2 CpaBHeHMUe ¢ rapaHTUPOBaAHHbIMU 3HAYEHUSAMMN

PasHOCTL Mexay CpeHen TeMNepaTypoi OXNaXKaeHHON Boabl f,., W rapaHTUPOBAHHOW TEMNEpPAaTYpOi
OXIaXKAEHHON BOAbI tcgk BbIYMCAAIOT ANS KAKA0T0 UBMEPEHHOIO pesynsrara UCMbiTaHuda no chopmyne

Aty = tomk — Logi-

M3 3TuX NONyYEHHbIX CPEAHMX apUAIMETUYECKUX 3HAYEHMIN BEIMUCTISAIOT CPEeHEE 3HAYEHUE BCEX PE3YIIb-
Taros no dopmyrne

K

€CIn UHOE He OrOBOPEHO AOTOBOPOM, rAPAHTUPOBAHHBIE NMapaMeTpPbl CUNTAIOTCH AOCTUTHYTLIMU NpK At < 0.
JlokasaTenbCTBO TOr0, YTO rapPaHTUPOBAHHbLIE YUCNOBbIE 3HAYEHUS BbINKU JOCTUTHYTHI, MOXET ObITh NO-
Ny4yeHo NyTeM pacyeTa HeonpeaeneHHOCTH, Koraa

0< AtG < StC +6tt0/'

OTKrnoHeHne Atg, KOTOPOE OMPEAENnAETCa rapaHTUHLIMW YCNOBUSAAMU M AOIDKHO OblTb PACCUMTAHO MO
9.2.3, a HeonpeaeneHHOCTb CPaBHEHWA W3MEPEHHOW W rapaHTUPOBaHHOW TemnepaTypamu OxnaXaeHHON
BOAbI 8f, onpeaensieTcs B COOTBETCTBUU C 9.4.

3HavYeHne HeoNpPeaeneHHOCTH dt,,, ONPEeAEnsAeTcs BNMAHUEM Ha paboTy rpagnMpHi HeusMepseMbix chak-
TOPOB (MOrPELUHOCTM, BbI3BAHHBLIE UBMEHEHUEM HAMPABMNEHUSA BETPA U3-3a HAXOAALWMXCA PAAOM 34aHUIA; BO3-
OEWCTBUSA, BbI3BAHHbLIE U3MEHEHMEM XapaKTEPUCTUK BETPA HA BLICOTE, HanNMuMe NPUMECEN B OXNaXgaemMon
BOAE U npoyee) u npuHumMmaeTca pasHbiM 0,2 K.

9.2.3 KoppeKumus rapaHTUAHbIX YCITOBUIA NPU OTKITOHEHUAX

lapaHTUiiHOE 3Ha4YeHune tcgk MOXET ObITb NOMYYEHO MO KPUBLIM HOMOTPaMM, NOMTYYEHHbIX MPU NPUEMOY-
HbIX UCMbITAHUAX.

Ans Toro, 4ToGbl OLEHKKM HE 3aBUCENW OT TOMEK UIMEPEHMS, PA3HOCTL Temnepartyp Af, MCMomnb3yercs
ANS K&KAOro pesynsrara MSMepeHusi CornacHo rapaHTUiHBIM yernosusim (t,, ¢g, Zg).

MonpaBKy BbLIMOMHSAKT MPU MOMOLLY KPUBbLIX HOMOTPAMMBI.

Bmecre ¢ pesynsratamu uamepennii ona ki npu ncnbitannsax namepsior:

- TemMnepaTypy Okpy>atoLLero Bosayxa t, ,;

- MNOTHOCTb BO3AyXa (AN UCKYCCTBEHHOW TAMM — rpafupHs C BEHTUNSATOPOM) Py,

- OTHOCMUTESbHYIO BNAXXHOCTb OKPY>KaIOLLIEro BO3AyXa ¢y,

- TemMneparypy ropsyen Bogbl fp,;

- TeMnepaTypy OxnaxaeHHon BoAbl £, ..

daKTUUYECKMIT MACCOBbIN Pacxos BOAbl Pg MOXET ObITb ONPEAEneH no KpMBbIM HOMOrpaMMbl, A4S KO-
TOPON rapaHTMPOBaHHAaA TEMMepaTypa XonoAHOW BOAbl MOXET OblTb AOCTUrHYTA. C (PUKTUBHLIM MaCCOBbIM
MOTOKOM W rapaHTUAHbIMU YCIOBUSAMU (,, 90, Z5) PUKTUBHAA TeMNepaTypa t, .z OXNaxkaeHHON BOAbl MOXET
ObITb OMpeaeneHa no HoMorpamme.
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Cneayowas pasHuua COOTBETCTBYET OTKITOHEHUIO TEMMEpPaTypbl XON0AHON BOAbI OT rapaHTUAHOW BENK-
YUHBI NPW FTAPAHTUIRHBIX YCIOBUAX

Aok =tegrk —leck-

Takum obpasom, t.GE K IBNSAETCS 3a[@aHHbIM 3HaYeHneM. OHO MONy4eHO Mo HOMOrpaMMme, Ucxoas w3
M3MEPEHHOTO MAcCoBOrO pacxoAa BOAbl P, U rapaHTUWHbLIX YCNOBUI t,c, ¢g, Zg. OTKNOHEHME Alg, KOTOpoe
NPUMEHAETCA NPU rapaHTUIHBLIX YCNOBUSIX, NOMYyYaloT B Ka4eCTBEe cpeaHeapudpMeTnyeckoro Bcex pesynbsra-
TOB U3MEPEHUN:

k
1
Af, =— > Algk.

MpeacraBneHHbIi METOA KOPPEKLIMN MOXET ObIThb TAKKE UCNONbL30BAH AN OLEHOK, KOTOPbIE HE 3aBUCAT
OT TOMEK U3MEPEHMUS, HEBLIMNOMNMHEHHLIX rapaHTUin No TeMnepaType oxnaxaeHHON BOAbI, €CNK, HaNpUMep, CTo-
poHamK BbINO OrOBOPEHO AOMONMHUTENBHOE BO3HArpaXKaeHue, nonararLueecs B 3T0M criyyae.

9.2.4 BnusaHue NSIOTHOCTU BO3AyXa HA MOWHOCTb BEHTUNATOpPA

IMnNoTHOCTL BO3AYyXa, COOTBETCTBYIOLAA rapaHTUPOBaHHOW MOLLHOCTWU BEHTUAATOPA FpG (aneKkTpoaHep-
rmsi, yMHOXeHHas Ha KT asurarensi), npeaocTaBnseTcs NPOU3BOAUTENEM p.

MNoTHOCTL BO3AyXa BO BPEMS UCMbITAHWA paBHa p,. 3Ha4YeHue ch, COOTBETCTBYIOLLEE rapaHTUpPOBaH-
HOW BENUYUHE, C YYETOM NMOMNpPaBKn COCTaBNAET

F _ PG

pe T TPG

9.3 OnpeaeneHune pacWUpPEHHbIX TENNOBbIX XapaKTepUCTUK

9.3.1 Metopa onpeaeneHus TensIOBbIX XapaKTePUCTUK

Ona kaxkaon AenCTBUTENBHOW TOYKM 3amepa AomkHa ObiTb MOACHMTAHA pasHULA MEXAY BbIMUCINEH-
HOW TeMnepaTypoin OXNaXkgeHHON BOAbl (BLIMMCNEHHOW NO TeMnepaTrype XOSI04HOW BOAbLI) U TeMnepaTypon
OXMNaXKAEHHOW BOAbI, rAPaHTUPOBAHHOW NPU 3aaHHbIX YCIMOBUAX UCMbITAHUIA. Beneacreue aToro He06xoanmo
onpeaennuTb rapaHTUPOBaHHYIO NPOU3BOAUTENEM TEMMNEpPaTypy OXINaXKAEHHOW BOAblI HA OCHOBaHWWU Npeno-
cTaBneHHOW UM MHpopmaymmn. CornacHo aTon MHopMauMn, 3Ha4YEHME CpeaHein pasHuLUbl BbIMUCNSETCH Ans
Ka)kgoro Tuna BETPOBOWM HArpy3ku, UCXOAS M3 3HAYEHUI ANs 9TOro Tuna.

9.3.2 banaHc xapaKTrepucTUK rpagupHu

PyHKUMOHUPOBAHME TPAAUPHU ONPEAENAETCH CNEaYOLWUMN YPAaBHEHNAMU;

- 9KCNyaTauuoHHOE ypaBHEHUE:

n
KAV -C mas ,
qme qme

rae KAV — yucno Mepkens;

Ime
- ypaBHEHME TArM:

XapakTepucTukM annapartypbl XapakrepusyloTcs TennoBbiM KO3hduumeHToMm C, 9KCNOHEHTON 3aKoHa
nepeHoca n, k03 ULUMEHTOM NOTEPU TMAPABNMYECKOTO AaBNEHUs Cr, NepeaHen NOBEPXHOCTbIO Sy 1 BbICO-
TON TArn H, nHpopmaums 0 3Ha4YEHUSX KOTOPbIX NPEAOCTaBNAETCA U3TOTOBUTENEM BO BPEMSA Nogadn 3a8BKU.

Tennosow ko3ppULMEHT C 1 KOIPDULIMEHT NOTEPU TMAPABNMYECKOTO AaBneHNUsl C NpefoCTaBnsaoTCs
U3roToBUTENEM B BUAE DYHKLUU 3aBUCMMOCTM CKOPOCTU BETPA Ha BbicoTe 10 M 1 Apyrux BAUAKOLWKUX napa-
METPOB.

M3roToBuTEnb TaKkke MOXKET NPUBECTU TAbNMLY AaHHBLIX, MEXAY KOTOPbIMU NPOBOAUTCA MHTEPNONALMA.

OTu paHHble OyayT onpeaeneHbl B3auMHbIM COTMnalleHMeM Mexxay CTOpoHamu 4orosopa.

CKOpOCTb NOTOKA Vp, BLIMUCAAIOT NO hopmyne
v = dmas(1+X®)
D - .
P1SF
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9.3.3 MpuONnXeHHbIe OLEHKN

MNpeanonaraeTca, YTO ropA4vMii BO34yX HacCbILLEH NapomM.

N3ameHeHnem pacxoga BoAbl, NPOXOAALLETO Yepes rpagupHI0, MOXKHO NpeHebpeyb B ypaBHEHUMN SHEpre-
Tyeckoro 6anaHca. OkOHYaTenbHbIN pe3ynsTar OyaeT paBeH NPOUSBEAEHUIO G, © cpe(th -t,).

OHTanbNUi TeNNoro BO3gyxa BbIMUCTAT No hopMyne

hy = by + 9me o (8, — ;).
9mas

9.3.4 Pacuet kputepusa Mepkens

9.3.4.1 OBwme NonoxxeHus

Wcnonb3ya runotesy Mepkens, kputepuii Mepkensa npuMeHUTENBHO K OPOCUTENIO BLIMMCAAIOT No ¢hop-
Myrne

KAV: 1.1“ at

Pe v (hs —h)

Gme

rae y — KoppekTupyowmii dpaktop, 3Ha4eHMe KOTOpPOoro 3aBUCUT OT TMna yCTPOMCTRA:

- Ang npoTueoTOKA — v = 1;

- ANS YCTPOWCTB C MEPEKPECTHLIM TOKOM 3HA4YeHUe y nonyvyaem us Tabnuupl 4, Kak PyHKUMIO OT ABYX
KOS DULIMEHTOB 1 U v, NONYYEHHbIX HAYaNbHOr0 U KOHEYHOr0 COCTOAHUI AN ABYX XXUOKOCTEN.

9.3.4.2 BblucneHue abConoTHOW BNAXHOCTU

a) BbluncneHne abcontoTHOW BNAXXHOCTM NPU HACbILLEHUWU MapoM

AGConioTHas BNaXxHOCTb BO3AyXa Xg ONPEAENnAeTca 4aBNeHNeM HaChILLEHHOTO napa pg

17,438t
= I > o,
ps(®) Cp(239,78+t+6’4147j anatz0 °C;

s(t)- 0,622

b) BbluMcrieHne NCUXOMETPUYECKUX AaHHbIX
MNcuxpomeTp namepsieT Temnepatypy no cyxomy f, U no MOKpOMy TEpMOMETPY £,

Xs(t, D) Ay (th) = Arzo(tn)] + hs(th) — ha(t)

x(t.ty,p) = XGRS '

rae h; (f) — sHTanbLnNus KOMNOHEHTAa i Npu Temneparype f, onpeaeneHHas B COOTBETCTBUM € 9.3.4.2.
B) BbluMcneHne rurpoMeTpuYeckux AaHHbIX
Mpn NOMOLLM TMTPOMETPA N3MEPAETCH OTHOCUTENbHASA BIAXHOCTb ¢

0,622¢x4(t, p)
xs(tp)(1— ) +0,622

Xt p ¢) = X(Xs,P) =

9.3.4.3 SHTanbnusa
SHTanbnNua AN Cyxoro Bo3gyxa, BOAAHOIO napa u nbaa, ox - k1

t
h,(t) = j (1005,67 +16,035-10"37)dx .
0

t

hy(t) = [(1835-0,7342)d7+25016-107° .
0
t

he(t) = [ (4217,8 -1,72457+ 33,98 -1 0312 -253,4.10%%)0x.
0

t
he(t) = [(2105,1+3,7221)dx - 333,5498 -10°
0

28



rOCT P EH 14705—2011

he(t) npu t>20°C
hg(t) mpu t< °C

hryoo (t) = {

[Lnsi BNa)KHOTO BO3AYyXa BHTAMNbMMIO BBIMUCASIOT N0 hOpMyne

h(tx) = ha(®) + xh, (D).
9.3.4.4 TInoTHOCTb
3Hasa abConIOTHYIO BMAXHOCTbL M TEMMNEPATYPY MO CyXOMY TEPMOMETPY BIIAXKHOIO BO3ayxa, NMOTHOCTb
BbIYMCNAKT N0 hopmyne

pt, x, p;) =1,293 Pa 27315 10,6221+ x)
el T b e 01325 27315+t 0,622+ x

[0€ P — NMNOTHOCTb, K - M™S;
t — Temnepartypa, °C;
p, — Aasnexue, lMa.

9.3.4.5 Kputepuit Mepkena ans npoTMBOTOKA
Cucrtema ypaBHeHUI ANd BblMMCNEHUs kputepua Mepkens npu NnpoTUBOTOKE npuBeaeHa B Tabnuue 6.

Tabnunya 6 — Cucrtema ypaBHeHUN

[MpoTuBoTOK

dh PB-a

@ _Pagp _p
dz Fa(s )

at Fa 1 dh

dz  Fe cpe dz

Kputepuii Mepkensa BbIMUCAAOT N0 hopmyne
4
M, f cpe(t)dt,
2 hs(t)~h

rae hy(f) — SHTanbNMA HACLILLEHHOrOo BO3Ayxa Npu Temneparype Bofbl t,;
h — aHTanbnusa BO34yxa, KOTOPYIO MPU NPOTUBOTOKE BbIMUCAAT MO POpMyne
4
h=hy+me [c ()

mas t2

Mo3TOMY U BaXeH BOMPOC OMNpeaeneHnss YNCNIEHHOTO 3HAYEHUSI MHTerpana, B KOTOPOM SHTarnbNus BO3-
Ayxa onpefensieTcsi TennoebiM 6anaHCOM kak PYHKUMSA TeMNepaTypbl BOAbI U YCIIOBUIA HA BXOAE TPaAupHM:

h=py+3me ¢ (t-t,).
! mas pe( e)

1
[lna aToro B HEKOTOPLIX cly4aax ucnonbayerca npasuno CumncoHa. ®yHkums f{f) = T _p, He moxer
S

ObITb 0OBACHEHA NPOCTO Kak nepeMeHHaa PyHKUMSA {1 HE M3BECTHO, KaK BbIMUCIUTL UM(POBOE 3HaueHune f{f) ana
BCEX 3HAYEHUI {, BKITIOYEHHbIX B TPAHMLbI MHTErpana, Ucnonb3ys pacdeTHble Tabnuubl, CXeMbl U POPMyIbI.
3Ha4vyeHue nHTerpana BblMUCIAETCH, UCNONb3YA CNeayIoLLEe BbIpaXKEHNE
th
1= [yt = £ [fto) + 4, + p) + 28, + 29) + .. + Mt + 2k = 2)p) + 4Rt + (k= 1)p) + ity

te

t, —t
e p=7h2k°
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Yem BbiLLE 3HA4YEHUE BbIOpaHO And 2k, TeM BblLLIE TOYHOCTb pacyeTa. Ha npakTuke, BbIMUCNAS UHTErpan
/, TOMHOCTb CUYUTAETCA YOOBNETBOPUTENLHON ANna 2k = 8.

9.3.4.6 Kputepuit Mepkens ana nepekpecTtHOro Toka

CucrteMa ypaBHEHMIA ANS BblMMCNEHUA kpuTepus Mepkens npu nepekpecTtHOM TOKe MpuBeAeHa B
Tabnuue 7.

Tabnunya 7 — Cuctema ypaBHEHUN

lMepeKpecTHbI Tok

oh B-a

a_bPay _p
ox Fa(s )

ot _Fa 1 dh

0z Fe cpe dx

3Tu ypaBHEHMA JOMKHbI ObITb UHTETPUPOBAaHLI B ABYX HaNpaBneHmsax (napannensHo n NepneHaukynsp-
HO BO3JYLLUHOMY MOTOKY), HanpuMep, no Metoay PyHre-KyTTa nepeceyeHusi BO3AYLUHOMO U BOASAHOMO NOTOKOB
Ha BXxoAe.

Ona cokpalleHua pac4yeToB B 063ope Tennoson reHepauumn (Revue Generalede Thermique) onybnuko-
BaHa Tabnuua 9KBMBaNEHTHOCTU MEXOY PACHETHLIMU 3HAYEHUSAMMW CYMMAaPHOIO U MPOTUBOTOYHOIO MOTOKOB, C
Ucnonb3oBaHmem hakTopa y, OCHOBaHHbIX Ha nccnegosaHmsax HionbceHnTa (cm. Tabnmuy 8).

B atom cny4vae kputepuin Mepkensa cocTaBuT:

4
M. = 1I Cpel(t)dt

C 1
v hs(t)—h
2

YTO BbITEKAET U3 PELLEHUA CreaytoLmX ypaBHeHnin Mepkensi:

dh _B-a i _p):
E_ Fa (hS h)7

dt _Fa_ 1 dh

dz  Fe cpy dz’

Tabnunya 8 —NonpaBouHbIi KOIPPULUMEHT ¥ ANA UCNAPUTENBHBIX FPagupPeH C NONepPEYHLIM TOKOM

MonpaBoYHbIi KO3 DULIMEHT

Y 0,500 | 0,550 | 0,600 | 0,650 | 0,700 | 0,750 | 0,800 | 0,850 | 0,900 | 0,950
0,2 1,000 1,000 1,000 1,000 1,000 1,000 0,970 0,875 0,875 0,750
0,3 0,990 0,985 0,985 0,975 0,955 0,930 0,895 0,790 0,790 0,650
0,4 0,968 0,966 0,952 0,940 0,917 0,875 0,840 0,720 0,720 0,590
0,5 0,942 0,937 0,919 0,890 0,55 0,820 0,776 0,665 0,665 0,540
0,6 0,915 0,900 0,878 0,855 0,825 0,780 0,732 0,620 0,620 0,500
0,7 0,875 0,860 0,834 0,805 0,775 0,735 0,691 0,580 0,580 0,470
0,8 0,838 0,816 0,790 0,764 0,728 0,690 0,655 0,550 0,550 0,440
0,9 0,795 0,773 0,748 0,726 0,690 0,655 0,621 0,520 0,520 0,420
1,0 0,750 0,733 0,712 0,688 0,658 0,625 0,591 0,490 0,490 0,390
1,2 0,682 0,663 0,645 0,624 0,595 0,570 0,536 0,450 0,450 0,360
1,4 0,620 0,610 0,590 0,568 0,540 0,510 0,489 0,420 0,420 0,330
1,6 0,555 0,544 0,535 0,519 0,496 0,473 0,450 0,380 0,380 0,300
1,8 0,505 0,500 0,490 0,480 0,465 0,440 0,420 0,360 0,360 0,285
2,0 0,450 0,445 0,440 0,436 0,425 0,410 0,390 0,334 0,334 0,270
2,5 0,380 0,375 0,370 0,360 0,355 0,345 0,330 0,174 0,174 0,230
3,0 0,325 0,320 0,315 0,310 0,305 0,300 0,290 0,260 0,260 0,210
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OkoHYyaHue mabnuupl 8

MonpaBoYHbIi KO3hDULMEHT

Y 0,500 0,550 0,600 0,650 0,700 0,750 0,800 0,850 0,900 0,950
4,0 0,245 0,245 0,245 0,245 0,245 0,235 0,230 0,210 0,210 0,175
5,0 0,196 0,196 0,196 0,194 0,194 0,194 0,191 0,175 0,175 0,150
7,0 0,145 0,145 0,145 0,145 0,145 0,145 0,140 0,130 0,130 0,120
10,0 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,090

MpuMedaHue — OTa Tabnuua onpefenseT | Kak yHKLUMU ¥ U v . 3HaYEHWe NapamMeTpoB y U v onpejensieTcs,
KaK NpUBEAEHO HUXE:

hf —e—-
1 —Boja; 2 — BO3AyX
h= (hy = h)l(hgy = hy);
v = (hg = hyo)l(hy = hy).

I'IpennonaraeTCH, YTO BO3AYyX HaCbILLlEHHbIVI.

9.3.5 MpoBeaeHue ncnbITaHUM

9.3.5.1 PacuyeT rapaHTUPOBaHHOIO OTKNOHEHWS ANA KAXA0ro UCNbiTaHnus

Anrebpaunyeckan pasHuua Af, Mexay TEMNepaTypoil OXNaXKAEHHOW BOAbI {, NOMYYEHHON NyTEM U3Me-
peHUii, NPOBOANUMBIX HA FPAaAUPHE, U rAPaHTMPOBAHHONW TEMNEPAaTYPOIi f -, NOMNYYEHHOI MO KPUBLIM, ypaBHE-
HUAM npunoxeHuin B n C, Bbiuncngaetca no opmyne

Aby =ty = bogie
9.3.5.2 Knaccudukauyua n Konm4ectso UCMbITaAHUI

McnbiTaHua rpynnupyrotca B knaccebl N B 3aBUCMMOCTH OT CKOPOCTU BeTpa Ha BbicoTe 10 M Haa ypoBHEM
3eMIM, HanpuMep:

ml=10sVy<xm-c';
0= e
m°=2 xsV,g<ym-c

T 4.

KonuuyectBo paccmaTpuBaeMbiX KNacCOB AOSMKHO OrOBapMBaTbCs AOrOBOPOM, Kak U OrpaHWdeHus no
KaXKg oMy Knaccy.

PekomeHnayeTcs, 4ToObl pasbpoc knaccos He npesbiwan 2 M - ¢~'. [Ins Kaxaoro BeTPOBOro knacca
npeacTaBuTENbHbIE UCMLITAHUS AOIDKHbI ObITb pasgeneHbl Ha ABE rPynnbl, MPU YCIOBUM, YTO KONMYECTBO UC-
NbiTaHUIA B 06eunx rpynnax npesbilwaet 30 % OT 06Lero Konn4ecTea UCMbITAHWIA, MPOBEAEHHbIX NPU 3a4aHHOM
Knacce Betpa (ECnu HET, BCE UCMbITAHMA NO JAHHOMY Kaccy BETPa AOMKHbI OObEAMHATLCA B OA4HY rpynny):
Ha rpynny, rae Temnepatypa Bo3gyxa no MOKpOMy TEPMOMETPY Ha BXOAeE pacTeT B Nepuoj UCMbLITAHWS, W Ha
rpynny, rae Temneparypa nagaet B Te4eHUe nepuoga.

Becosble koadhduumeHTbl ol , npegocTasnsaemble NPOM3BOANTENEM BO BPEMS KOHCYNLTaLMW, NOACTaB-
nawTtca B hopmyny:

mP=n 0
Z o, =1|
m0:1

Knacc, Bkniodarowmii B ceba MeHee YeTbipex UCTMbITaHWI, CUUTAETCA HEMOJSHbIM.

TONbKO TE€ KNacCbl, KOTOPblE AENCTBUTENbHbI (BKNIOYalOLWmMe B Ce0a HE MEHEE YETbIPEX UCMbITAHUN),
JOMMKHbI MPUHUMATBLCH BO BHUMaHue. BecoBble k09MUUUEHTBI AOMKHbI ObITb CKOPPEKTUPOBAHDLI TaK, YTO-
Obl x cymma cocraenana 100 %, yunTbiBasd OTHOCUTENbHbIN MEPBOHAYANbHbIA BEC KAXAO0T0 PACCUUTAHHOTIO
knacca.
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Kpome TOro, BCe AeWCTBYIOLLME MEPUObl, 3aNnCaHHbIe A0 NONy4YeHUs1 3TUX YCNOBUIN, AOIDKHbI YUUTbI-
BaTbCA NPU OLIEHKE.
9.3.5.3 PacueTt cpeaHeB3BELLUEHHOIO OTKNOHEHUS
B oGenx rpynnax Kakgoro knacca pacCHuTbIBA€TCA CpeaHeB3BelLeHHoe anrebpanyeckoe 3HadYeHne f,
oT At,, °C, rae nPMT _ yucno ucnbITaHuii B NEPBOI rPYNNe UCMLITAHUIA B OAHOM KIacce BbIMUCASAIOT No pop-
Mynam:
k= nbm

1
Al‘m1 = bmi Z (tck _th);
n k=1

1 k=pPbm2
Al‘m2 = B2 Z (tck _th)7
n k=1

roe nPM2 — konMYecTBO UCMbITAHWIA BTOPOI FPYNMbl UCTIbITAHWIA B TOM € Knacce.
Ana kaxaoro knacca cpeaHeanrebpanveckoe 3HaveHne Af,, BbIMUCNAIOT No opmyne

1

Ecnu ucnbitaHne He MOxeT ObITb pa3geneHo Ha aBe rpynnbl (CM. 9.3.5.2), TO pacyeT 0CyLECTBMAIOT MO
dopmyne

nbm

k=
1

Al‘m: bm Z (tck_th)7
n k=1

rae nPM — KONMYEecTBO UCTILITAHMUI B 3TOM KNnacce.
CpeaHeB3BELLEHHOE OTKIMOHEHWE OT rapaHTUIHBIX NOKa3aTenemn rpagupHn — aTo anrebpanyeckas cym-
Ma cpeAHero OTKIMOHEHUS B KaXAOM Knacce BMECTe G KO3(PULIMEHTOM

mO:n
At=Y adAt,.
0_1

9.3.5.4 lMapaHTuun
CpenHeB3BELUEHHOE OTKITOHEHME TEMNEPATYPbl OXITAKIAEHHON BOAbI Af JOMMKHO ObITb HUXKE YKA3aHHOTO
B A OroBOPE MOPOroBOro ypoBHS. ATOT NOPOr 3aBUCUT OT 00LLEl TOYHOCTH NOMYYEHHbIX PE3yNbTaToB.

MpumevyaHne — Ecnu nmeetca muHuManesHoe konuyectso B 300 nepnogos, TO ANSA CTaH4apTHbIX paboynx
yCrnoBwuiA gocTmxumas obLyast To4HoCTb cocTaBnset okono 0,4 K.

10 Jonyck npu ncnbiTaHUAX

10.1 OOwWMe NonoxeHus

HeonpeneneHHoCTb of,, AN CPaBHEHWUA MEXAY W3MEPEeHHOW W rapaHTMpOBAHHOW Temmneparypamu
OXIaXKAEHHON BOAbI BLIMUCIIAIOT MO ABYM COCTaBNAOLLUM

Bty = [BL2 +5t2.

MepBas COCTaBNAIOLIAA HEONPEAENEHHOCTM &, NPEACTABNAET HEONPEAENEHHOCTb, CBA3AHHYIO C no-
rPELUHOCTAMK HEU3MEPSEMbIX CUCTEMATUYECKUX OTKIOHEHUIA M3MEPEHHBIX NoKasaTerniei, BTopasi COCTaBnsiio-
LLlass — HeomnpeAeneHHOCTb U3-3a CryyYaiHbIX OTKMOHEHMI B U3MEPEHHBIX NOKasaTensix U U3MeHeHUn napa-
METPOB BO BPEMEHH.

10.2 OwndKKN, co3gaHHbIe HEUIMEPAEMbIMN CUCTEMATUYECKUMM OTKIMOHEHUAMU padboumnx
napameTpoB

10.2.1 O6wWmMe nonoxeHuaA

MorpeLwHoCTn 3MepeHnii OTAENbHbIX NAPaMETPOB BAUSKOT HA ONpeaeneHne TEMNepaTypbl XONO4HON
BoAbl. [puMep, NMPMBEAEHHDbIN B MPUITOKEHMMN A, NOKA3bIBAET, KaK 3T BO3AENCTBUS MOTYT ObITb ONpeaeneHsl.
MNpuMep HOMOrpaMmbl, UCMONL3YEMOR ANA Lenu onpeaeneHnsa BO3AeUCTBUA, NPUBEAEH B MPUNOXEHUM A.
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10.2.2 BnuaHue HeonpeaeneHHOCTeN, U3MEPEHHbIX MO MOKPOMY TepMoMeTpy @,

dakTop BnuAHNUA @, NOKa3LIBAET M3MEHEHNE B TEMNEPATYPe XONOAHOM BOAbl Af, ANA AAHHBIX OTKIOHE-
HUI TemnepaTypbl N0 MOKPOMY TEPMOMETPY Af,, NpK YCNOBUM, YTO BCE APYIMe BUsAIOLLME NapameTpsbl, pac-
X0Z, BOAbI, MOLLHOCTb BEHTUSIAITOPA M AMANA30H HAXOAATCHA B COOTBETCTBUM C rAPAHTUINHBIMU YCIIOBUAMMU.

NameHeHune Af, AOMKHO GbIThb BbIGPAHO TaK, YTOGLI COOTHOLLUEHME Mexay f,, U . Oblno GNU3KO K NuHei-
HOMY (CM. NpunoxeHue A).

10.2.3 BnusHue HeonpeneneHHOCTEN U3MEPEHUA AMAaNa30Ha oxnaxaeHus @,

dakTop BNuAHNUA O, yKasbiBaeT HA MSMEHEHME TEMMNEPaTyPbl XONOAHON BOAbI Af, AN AAHHOTO U3MEHE-
HUS AuanasoHa Az npu yCnoBUM, YTO Pacxod BOAbI M MOLLHOCTb BEHTMIIATOPA HAXOAATCA B COOTBETCTBUU C
rapaHTUMNHBLIMK YCIIOBUAMM, @ TEMMNepaTypa N0 MOKPOMY TEPMOMETPY ABNAETCA CPEAHUM U3MEPEHHbIM 3HA-
yeHnem. OTKNOHEeHue Az oOMmKkHO BbITh B Npedenax £ 1 K (Ccm. npunoxeHue A).

10.2.4 BrnuaHue HeonpeaesieHHOCTEN U3MEPEHUIA MOLHOCTU BEHTUNATOpa @

daktop BNUAHMA Dp NOKasbIBAET M3MEHEHWE TeMMepaTypbl XOMOAHOW BOAbl (B MPOLIEHTaX) 3a CYeT
OTKIMOHEHUS MOLUHOCTU BEHTUNATOPA AF 4, obecnevnBaloLiero pacxo v AnanasoH BOAblI MPW rapaHTURHbLIX
YyCINOBMAX U TEMNEPATYPE N0 MOKPOMY TEPMOMETPY, KOTOPbIE ABMATCA CPEAHUM U3MEPEHHBIM 3HAYEHUEM.
OtknoHeHne AF ; A0MmKHO GbITh B Npeaenax £ 10 %.

Ecnu kpuBas He gaeT npeacTaBneHus 0 BIIMAHWUM BEHTUIIATOPA, TO BIUSHUE HA TEMNEPATYPY BbIXOAHOM
BOAbI AOIDKHO ObITh ONpeAeneHo C UCMONb30BaHUEM OTKOPPEKTMPOBAHHOIO NOTOKA (CM. NPUMNOXKEHUE A).

10.2.5 Bnuanue HeonpeaesneHHOCTEN U3MePeEHUs pacxoaa Boabl @,

dakTop BNusAHMA O, yKasbIBAET HA U3MEHEHWE TEMNEPaTypbl XONOAHOW BOAbI Af, AN AAHHOTO M3Me-
HEeHuMs ypoBHS 0ObEMHOr0 pacxoga Am (B NpoueHTax) Nnpy yCnoBuW, YTO MOLLHOCTb BEHTMIIATOPA U AManasoH
HaxogATCca B Npegenax rapaHTURHLIX YCIOBUI, a TeMnepaTypa no MOKPOMY TEPMOMETPY ABMAETCA CPEAHUM
n3MepeHHbIM 3HavyeHneM. OTKNOHEHne Am AomkHO BbiTb B npeaenax £ 10 % (cm. npunoxxeHue A).

10.2.6 OnpegeneHue NOrpewHOCTEN U3MEPUTESIbHbIX YCTPOUCTB

MorpewHoCTN U3MepPeHnin ANA PasfMYHbIX UHCTPYMEHTOB NpUBEAEHbI B MPUNoXeHun B. 3HayeHus, Ko-
TOpble OyayT UCMONb30BAaTLCA (PAKTUUECKM U KOTOPbLIE ONPEAENATCA CTOPOHaMM AOroBopa A0 Hadana us-
MEPEHMI, HE JOSMKHbI NMPEBLILLATL YKa3aHHbIX B Tabnuue 9.

Tabnuya 9 — OTKNOHEHUs U3MepPUTENBHOrO 06OPYAOBaHUS, JOMYCTUMEIE AN UCMBITaHWS

BennuunHa }J,OI'IYCTI/IMbIe OTKNOHEHNA U3MepPUTENbHOTO oGopy,qosava

TeMnepaTypa MOKpOro TepMoMeTpa et,=0,1K

TeMnepaTypa Boabl et=0,1K

MaccoBklil pacxog Bogbl &y, =5 % [o 1000 kr- c &, = 3 % Oonee 1000 kr - c!
MoLHOCTbL BeHTUNATOpPA: g =5%

A0 25 kBr 8p=25%

25 KBT < F,, < 200 KBT 0w

Gonee 200 kBT Ep, = LYo

Ana otaenbHbIX NPUGOPOB CUCTEMATUUECKNE MOTPELUHOCTH €, A0MKHbI ObITh ONpeaeneHbl, UCXoaa 13
PYKOBOACTBA MO JKCMnyaTauuu Ans UCnonb3yeMbiX NpubOpPOB, UK AOMKHbI BbIOMpaTLCA U3 Tabnuupl 9.

MpumeHaemble OOMYCKU &, B COYETAHUM C hakTopamu BnuAHMA @, onucaHHbiMu B 10.2, no3sonaiot
paccymTaTb NOrPELIHOCTb, BbI3BAHHYID HEU3MEPUMbIMU CUCTEMATUYECKMMU OTKMOHEHWAMM paboynx napa-
METPOB.

10.2.7 OwnbkKa, Bbi3BaHHAA HEU3MEPUMBbIMU CUCTEMATUYECKMMU OTKITOHEHUAMMU pabouunx napa-
MeTpPOB

Owmbkn &t, BbI3BAHHbIE HEM3MEPUMBIMU CUCTEMATUYECKUMU OTKITOHEHUSAMM, BLIYUCNAIOT Mo dhopmyne

dts = \/ (@ ety )? + (D - 26¢)? + (D, ) +(DF, -eFp) + (st ).

Jonyck no TemMneparype xonofHoW BOAbI ef, NPUMEHAETCS HEMOCPEACTBEHHO K Pe3ynbTary.
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10.2.8 OnpegeneHue NOrpeWHOCTEN, Bbi3BaHHbIX CITyYalHbIM OTKITOHEHUEM Pe3yrnbLTaToOB UCTbI-
TaHUI U BPEMEHHbLIMMW OTKITOHEHUAMU PaboyYnx NnapamMeTpoB

CnyuaiiHble COObITMS NPMBOAAT K TOMY, YTO PasHULA Af, MEXQY U3MEPEHHOW M rapaHTMNHOW Temne-
paTtypamu XOnoAHOW BOAbI, paCCYMTaAHHAA B COOTBETCTBMU C 7.2, KONEONeTca OKOMNoO CPpeaHero aHaveHusa Af,
paccYMTaHHOro N0 BCEM NepuogamM U3MepeHun.

N3amepeHue 31oro konebaHusa BbINOMHAIOT NPU NOMOLLM IMMNUPUYECKOTO CTAHAAPTHOMO OTKMOHEHUS U
BbIYMCNAKT N0 hopmyne

k
1
SAy = \/HZ(Ata — At
k=1

OTknoHeHne namepeHus Of,, BbI3BAHHOE CnyYarHbIMU NOTPELLHOCTAMM PE3YNILTATOB U3MEPEHWIA U Bpe-
MEHHbIMMN KONEBAHNAMU U3MEPAEMbIX BENUYUH C BEPOATHOCTbLIO 95 %, BbIMUCHALIOT N0 hopMyne

St (k
8t, = %smk.

Benmnunhbl pacnpeaenenus no CteloaeHTy S, npuseaeHsl B Tabnuue 10.

Tabnunya 10 — PacnpepeneHune BenuymH no CTeIOAEHTY C BEPOATHOCTEIO 95 %

k S4(k) k S4(k)
2 12,710 16 2,131
3 4,303 17 2,120
4 3,182 18 2110
5 2,776 19 2,101
6 2,571 20 2,003
7 2,447 21 2,086
8 2,345 22 2,080
9 2,306 23 2,074
10 2,262 24 2,069
1 2,228 25 2,064
12 2,201 26 2,060
13 2,179 27 2,056
14 2,160 28 2,052
15 2,145 29 2,048
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MpunoxeHue A
(cnpaBouHoe)

KpuBble Nnpou3BoguTENbLHOCTH

444

1 T 1 T Ll T ] 1 ] T Ll T Ll 1 1 T 1 1 1

10 -8 6 4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26
5—»

1 — [ManasoH oxnaxAeHus; 2 — TeMnepaTypa oxnaxaeHHol Boabl t; 3 — AoNA MAccoBOro pacxoAa ropsqeil Bogb! M/Mr; 4 — oTHoCH-

TernbHas BMaXHOCTb OKpyXaloLlero Bo3ayxa ¢g; 5 — TemnepaTypa okpyXatoLjero Bosayxa no cyxomy TepMomeTpy t,; 6 — TemnepaTypa
ropsyeil BoAbl ¢,

PucyHok A.1 — Kpuas npon3aBoguTensLHOCTU FpaupHN C eCTECTBEHHON TAroW

Mpaduk ¢ NPUMepoM HaxoXKAeHNUst U3MEHEHNA TemrnepaTypbl XONOAHON BOALI t, B 3aBUCUMOCTH OT N3MEHEHNS BIn-
ALero dpakropa «TeMneparypa MOKporo TepMomeTpan f,,
Mput,=(15,5+05)°C; z=6K; Fp =100 %; m = 100 % KoHCTaHTa, nory4yaem:

8, 08K K
f ¢ =" " o, =08_—_.
wst, 1°C = Pw =58
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3 ~C

0,8K
1,1K

4 5 10 V11,MIC 15

-1

PucyHok A.2 — lNpumMep Bo3geNCTBUA BETPa Ha rpagupHio
C NPOTUBOTOKOM U €CTECTBEHHOW TAroW

36



rOCT P EH 14705—2011

26 z=7K
A 4z=6K
"4 "
% z=5K
3 ] .
- ,4 '/ ,/
© . /!
p v Yy
22 7 ﬂ' 4
ey 7
ard //f /1/
20 ,4 '/ ,/ / ,/
'1/ /] / / /]
p Z T 77
APy 4 P4 2
18 - 7 // /'/ /,//
d W 1/ 7
,4 7 //,/
. /| Fe o 7.
16 P P 7 )= A
” ” » » /l, /?'/’7
L - 7 1/4 I,/ /,/1'/
dlvd PARp.AV. 4 /
1 /] /1 L/ v
" / ,///
12 m=90% 5%
— - .
] m=100% | ' 7 P LY
m=110% P4 P oy
10 Z // / /'
A | LAY
A1V 4
A X o
8 P ARRD 74
) A A/
o A LA A/
BZmy; A/
6L //
g4
s —
A % F,=90 %
4 PIL ‘—p_—o
posd Fp— 100 %
A/ =
./ Fp 110 %
2
0 2 4 6 8 10 12 14 16 18 20
2

1 — TeMnepaTypa XonoaHol Bogel ¢, °C; 2 — TemnepaTypa MOKporo TepMometpa t,,,°C

PucyHok A.3 — NcnapuTenbHas BEHTUNATOPHas rpagupHa
Mpaduk ¢ NpuMepoM A5 ONPELENeHNs U3MEHEHUA TeMNepaTypbl XONO4HOM BOAbI t, B 3aBUCMMOCTY OT N3MEHEHNS
BrMstoLLero gpaktopa «MOLLHOCTb BeHTURATopa» F,.
Mpu Fp= 100 % = 10 %; t,,= 15,5 °C; z=6 K, m = 100 % nonyvaem:

3, _ 05K K
L= > ®, =0,025 .
P3F, 20 % v %
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26 [
,r z=7K
W -
P z=6K
X
in 7 P1z=5K
24 - o
0 o 7 7
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22 A A =
7
YA L A
// A
20 / // A/
A P XA 'z
A | 7 r pd /’ v A
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AT A A7 o
o ALV 7 d
16 p A | A g
" d 4 /7 /o,
A pd A
e A L2V '
12 . /4
- AV A
1 71 y 7 p 7.8
[ m=90% A pd A
12 m=100% /) v / 5
N m=110% /l //‘
V. .
,)( p.d /f/{/'
10 LA A
Z // /|
V.
p. // //
8 // /’ pLd /f,{/'
LA / /'//
A A/
/]
61/ ——
A A \\ Fy=90%
= 0,
/:///' \\ Fp— 100 %
4|4 < Fo= 110 %
,A
2
0 2 4 6 8 10 12 14 16 18 20
2

1 — TeMnepatypa XonoaHol Bogbl t, °C; 2 — TeMnepaTtypa MOKporo TepmomMeTpa ¢, °C
PucyHok A.4 — WUcnapuTenbHasa BEHTUNATOPHasA rpagupHsa

Mpadpuk ¢ NpUMepPoM ANs ONpeLeneHns U3MeHeHUs TeMnepaTypsl BOAbI {, B 3aBUCMMOCTY OT U3MEHEHUIA BRnsioLe-
ro hakTopa «06beMHbIR pacxod Bogbl» m.
Mpu m=(100£10) %; t,=155°C;z=6K, Fp= 100 % nonyyaem:
8t 15K
dm 20 %

SO, = 0,075%
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TpeboBaHUA K U3MepUTENbHbLIM NPUGOpPaM, UCNONb3YEeMbIM OSIA UCNLITAHUIA

Tabnunya B.1 — TpeboBaHud K U3MepuTENbHBLIM Npubopam, Ucnonb3yemMbiM ANS UCMbITaHWiA

quCTB nTenbHble

[OunanasoH

BpeMeHHble

MOLLHOCTMW BEHTU-
nsTopa

Tun namepeHns Tun npnbopos ToyHOCTb MpumevaHus
SNeMeHThl n3MepeHnA KOHCTaHThbI
M3MepeHue MnaTuHoBLIN ConpoTueneHue Bos3gyx: —
TeMnepaTyphbl pPe3UCTUBHLIN nnatuHel 100 Q Or-40°Cpo |, 01°C 30c
BO3Jyxa unu natyuk PT100 npu 0 °C knacca +80°C - Bopa: 5¢
BOAb AEH60751
a < o —
KnAKOCTHBIA <100 °C £02°C
TEPMOMETP
TepMmonapbl <100 °C +02°C —
KBapLeBblii Ot -40°C po o —
+
npubop 100 °C +01°C
N3mepeHue Bnax- | EMKOCTHbIHA EmkocTHOI anemeHT [OT 30 % + o —
o +15% 10c
HOCTU BO3ayxa rMrpoMeTp 4095 %
M3MepeHue MponennepHould | Mponennep, nponop- | OT 0 m/c +0,1m-c! |Mopor —
CKOpPOCTU BO3AyXa [ @aHEMOMETP LMoHaneHo cBaA3aH- (o 22 m/c cpabaTbl-
Ha BbIXOAEe Hbl ¢ reHepaTopoMm BaHus
HanpsxeHua 0,2 m/c
W3MepeHue AHeMoMeTp Tpu yawkn Ha ocn. |OT 0,3 m/icgo |£0,2m- ¢! |Mopor BcTpoeHHbIn
CKOpPOCTU BETPa  |Yalle4Horo YacTtoTta nponopuuo- (40 M/c cpabaTbl- |HarpesaTenb
TMna HarbHa CKOpoCTH BaHus nomoraet usbe-
xaTb obnepe-
HEeHWs 3UMON
W3mMepeHue YUyBCcTBUTEMb- Oniorep, cBA3aHHbIA [ 0° — 360°= +2,5° ToT xe —
HanpasneHua HbIl doritorep ¢ noteHynomeTpom. |0 — 400
BeTpa ConpoTuBreHue
nponopLUnoHansHo
yrny Ceep=0°=0
W3MepeHue konu- | MroBUOMeTp OnpoKkuaHOWN KOBLL — — — ToT xe
YecTBa BblNagato- | 6rIo4HOro TMNa | MK NONOXUTENbHLINA
LLMX ocafKoB TemnepartypHblii
koadppuumeHT (MTK)
COMNPOTUBMEHNA
M3MepeHue Mpubop ans CeHcopHaa sdveitka |OT 900 mbap |+ 0,2 % — —
aTMocdepHoro nsMepeHus ab- |nepemeHHoil emko-|po 1200 mGap
LaeneHuns unu COMIOTHOIO UNn  [cTn (oTO
MaHOMETPUYECKO- | OTHOCUTENLHOrO no 2,5 6ap)
ro Hanopa faenexuns
M3MepeHue BatTmeTtp — — OT1% — —
notpebnsaemoi no2 %

MpumedvaHue — 1 mbap = 0,1 klMa.
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Tabnuuya B.2 — CnpaBoyHble BEMUYUHEI U3MEPUTENBHEIX NPUGOPOB ANS U3MEPEHUsSI MaccoBOro pacxofa Bogb

W3mMepeHre npu NOMoLLU

3HaveHue s,

a) NamepuTeneii ¢ nepnogomM namepeHus
t 250 ¢ npu ncnonb3oBaHUu:

- Npubopa naMepeHns obbema B AOMYCTUMOM AManasoHe UsMepeHus, 2,0%
- NPONenmepHoOro M3aMepuTens B JONYCTUMOM JUanasoHe U3MepeHns 1,5 %
b) OpoccensHoro nameputensHoro npubopa Ot 1%
no15%
c¢) MmgpomeTpuyeckoro nponennepa B Tpybonposoge
c D =21500 mm; 1,2 %
800 mm < D £1500 mm 1,5 %
B oTKpbITLIX KaHanax ¢ NPSAMOYrofbHBIM CeYeHneM 2,0%
d) Tpy6ok MNuto B TpySonposoge ¢ D = 800 MM 1 C MUBMEHEHWEM CTATUYECKOIO [LaBlNEeHNS:
- MeHbLUe Yem 1 % Nony4eHHOro 3HaveHus; 15%
- 60MbWWM U3MEHEHNEM [aBreHuns 2’0 ‘%(:

e) VMaMepuTenbHOro BOZOCNMBa C KanvbpoBaHHOW 3acrioHKOW nmpu nomoly ¢opmynbl Ans
3aCMOHKU:
- AN NPAMOYrofibHOW 3acrnoHku 6e3 yMeHbLEeHNUs NNoLwaan CTOPOH;

20%—15%

- ANA NPAMOYroNbHOR 3aCNOHKN C YMeHbLUeHWeM nnoLlagmn CTopoH 25%

f) SnekTpoMarHUTHOro ycTpoincTaa:

ckopocTb 0T 0,8 A0 1,5 M-c~1 2,0%

ckopocTb bonblue Yem 1,5 M-c! 1,5%

g) YneTpasByKOBOro ycTpoiicTea Or3 %
no5%
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MpunoxeHue C
(obsA3aTenbHoe)

PacueT pacxoaa ucnapsiemoit Bofbl

C.1 O6Lwme nonoxeHus

Ecnn o6beMHbIf pacxon 0T6opa BOAbl He MOXET ObITb namepeH Unm noctaBLMK He npefocTaBun AnarpaMmmel UIn
Ta6J'II/IleI, TOorga pacyeTbl MOXHO BbINONHUTE, cnefyAd HacToALleMY NMPUITOXXeHULo.

C.2 BBegeHue

Heobxoaumo 3HaTe 06LeMHbIi pacxos ncnapsieMoit Bofel mg Ans pacdeTa 06LeMHOro pacxofa Bofkl, TepseMoit ¢
yHOCOM 1, TouHasi OLieHKa 3TOro pacxofa npeAronaraeT UCnonb3osaHne opmyribl Moyna Ans BbIMUCIIEHNS TEMNOBbIX
XapaKTepUCTUK.

C.3 YaenbHoe notpebneHue Boabl Cg

WcnonbaosaHue cdopmynel [oyna no3BonseT NOCTPOUTbL HOMOTPamMel, MO KOTOPLIM ONpefenstoT ygensHoe no-
Tpebnenune Boasl Cg.

M3 aHanu3a pe3ynsraToB O4E€BUAHO, YTO BO3MOXHO NpeHebpeyb BMAHMEM PasHOCTU TemnepaTyp ap U BAMAHUEM
COOTHOLLEHWSA MaccoBOro pacxofia Boslyxa U BOAb! §pac Qe

Bonee ToOro, BNUAHWe fnanasoHa oxnaxieHns Z 3aMeTHO TONMbKO ANs M3MeHeHni bonee Yem Ha 20 %.

CnepoBaTenbHO, ecnu HeobXoAUMOo OnpeAenuTb TOMbKO PacxXof McnapseMoi BoAbl B COOTBETCTBMM C HOMUHAIb-
HOM NPOU3BOAUTENBHOCTHIO (B CriyYae NpueMo-CAaToOMHbIX UCMbITaHUA), MOXHO MCMONbL30BaTh yaerbHbIi pacxol Cg Kak
He3saBucAWMiA OT BeiBopa rpagupHu. Torga MOXHO UCMONb30BaTk OAHOMMHENHYIO HOMOorpammy (cM. pucyHok C.1), koTopas
nokaselBaeT yfensHoe notpebneHne B 3aBUCMMOCTM OT aTMOCKEPHBIX YCMOBUMA t, U ¢p.

Cg, kr-[x-10
A

0,40 Or %

20

0,35 = 1o

0,30

0,25

0,20 >
0 12 20 30 t, °C

t,— cpeaHss TeMnepaTypa Cyxoro TepMOMeTpa Ha Bo3ayxo3abopHuke, °C;
(R — OTHOCHTENbHAS BN@XHOCTb OKpyXaloLLero Boaayxa, %;
Cg — yAenbHbIli pacxod Boael, kr - Ak~ - 106

PucyHok C.1 — YaenbHoe noTpebneHue Boabl

[aHHbIA pUcyHOK ObIn COCTaBMeH C MOMOLLBIO YACIEHHOMO WHTErpUpoBaHWUA ypaBHeHui Moyna Ans auanasoHa
oxnaxgeHusa Z = 12,6 K, 4to aBnseTcs HOMUHanbHBEIM 3Ha4YeHueM ctaHgapTHoro psaga 1300 MBT n ap = 12,5 K. OH MoxeT
ObITb Mcnonb3oBaH 6e3 UBMEHEHWIA ANA rpajupeH C pasnUYHbBIMU XapakTepUCTUKaMM.

C.4 OBbemMHbIi pacxoq ucnapsieMoin Bogbl Mg

3Has Temnepatypy Cyxoro TepMoMeTpa t, M OTHOCUTENBHYHO BITaXHOCTL ¢ BO3LYXa Ha BXOLE B rPafupHIO, MOXHO
OMpeAennTb yaerbHbIA pacxod Cg W U3 HETo BbIBECTU ypaBHeHWe 06beMHOro pacxofa ucnapaemoi Boas!:

mg =m:-Cpe-Z- Cyg, (C.1)
rae Z =t, — t, — pasHOCTb TeMneparyp.
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B Tabnuue C.1 npuBeseHo YncneHHoe nsmeHeHne Cg AN pasninyHbIX YCNOBUIA TeMMNepaTyphl OKpyXatoLLeid cpeabl
1 OTHOCUTENbHOM BNaXHOCTU. 3TO MOXHO UCMONbL30BaTL B NporpaMme, Kotopas paccuuTeiBaeT Cg NyTEM MHTEpPMonALMK

MeXay ABYyMA 3HaYEeHUAMN.

Tabnuuya C.1— YaensHoe notpebrienne oAbl Cg Kak (yHKLMA OT KNUMaTUYECKUX YCrOBUIA

¢, %
0 10 20 30
20 0,269 0,308 0,345 0,378
40 0,269 0,305 0,339 0,371
60 0,269 0,302 0,335 0,364
80 0,269 0,302 0,331 0,357
100 0,271 0,303 0,331 0,354

MpumeyaHne — CgBbipaxaercs B kr[x~1 - 1078,

C.5 M3meHeHMe 3aBMCMMOCTM Benn4uHbl Cg oT pabounx napameTpos

MameHeHus Cg, Bbl3BaHHbIE M3MEHEHUAMW MacCoBOTO pacxoda NoToka CyXoro Bosfyxa, NPOXoasALLero Yepes opo-
CUTENb ..., MPU PA3HOCTU TEMMEpaTYp ap WK B AManasoHe oxnaxaeHua Z obinn paccqutansl. Tabnuua C.2 oTpaxaet
pesynerathl, NoMyYeHHbIe 1N YMEPEHHbIX KMMaTudeckux yenosui (t,= 11 °C; ¢ = 78 %). CnegyeT o6paTUTb BHUMaH1e
Ha TOo, YTO YAENbHbI pacxod NPaKkTUYeCKN He 3aBUCUT OT STUX NapaMeTpoB.

Ta6n|/|ua C.1 MoxeT NPUMEHATBECA ANA BCeX TUNOB rpagupeH ¢ GO6NbLWMM AMana3oHOM OXIaXaeHNs.

Tabnuya C.2 — MameHeHune 3aBUCUMOCTU BenunHbl Cg OT pabounx napameTpos

XapakTep n3ameHeHUi

OTHocuTenbHble n3MeHeHUs Cg

+20 % Ha q,pa -0,6%
+20%HaZ -1,4%
+ 20 % Ha ap +0,8%
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MpunoxeHue D
(obsA3aTenbHoe)

3ameyaHusi NO pacyeTy NorpelHocTen

D.1 CpeaHee (cpeaHeapudmMeTuyeckoe)
Ecrnu ycTaHOBNeH psaf OTAenbHbIX He3aBUCUMBIX NP BennunH, cBOBOAHLIX OT UX CUCTEMATUYECKNX MOrpeLLHOCTel,
Xq ... X; (HaNpUMep, AMs CTENEHN BN@XHOCTU UM MacCoBOW YacTu), TO CpefHeapUPMeTIIECKOe OTAEMbBHBIX 17 BENUUMH

X BBIYMCIIAIOT N0 popmyne
1 i
X=—5 %
n iy

D.2 CTaHnapTHoe OTKITOHEeHUEe 3anucKu oTAeNbHbIX 3HAY€HUIN MO OTHOLUEHUIO K cpenHeﬁ
COBOKyI'IHOCTb cnyanlelx pacnpeneneHMVl oTAeNbHbIX BENMUYMH NO OTHOLUEHUK K NX cpeAHeVl XapaKkTepusyertca
CTaHAapTHBEIM OTKITOHEHUEM S!

D.3 [doBepuTenbHbIi NpeAen U UHTepBan AOBepUst CpegHUX 3HaUYEHU N

CpegHaa x B cootBeTcTBUU € (D.1) He MAEHTUYHa 3anNUCaHHON UCTUHHOW BENUYUHE, HO BO3MOXHO yKa3aTb [Ba
npegena, Mexay KoTopblMW Haxo4WTCa UCTUHHAA BENMWUYMHA C BbIOpaHHOWK CTaTUCTUHYECKOR BEPOSTHOCTHIO P U NoAYMHS-
IOLAasacs «HOpMarbHOMY pacrpefeneHnto». 3TO OTHOCUTCA K AOBEPUTENLHOMY WHTEpBany cpefHei. MiHTepBan mexay
3TUMW NpefenamMun HasblBatoT MHTEPBANOM [LOBEPUSA CPEAHUX 3HAYEHUIA.

[JoBeputensHEIi Npefen cpefHei BLIMUCNAT No dopmyne

T

JnP

CDaKTOp T 3aBUCUT OT Bbl6paHHOI7I cTaTu4ecKom BEPOATHOCTU, a TakKe OT pAfa oTAeNnbHbIX 3HaYeHUN.
Ecnn He OroBopeHoO MHoe, To Npefentl AoBepua AOMXHbI BCerja yKasblBaTbCA ANA CTaTUCTUYECKON BEPOATHOCTHU

B 95 %.

X+

S.

T
BenuuunHel gna tu ﬁ CO CTaTUYeCcKol BepoATHOCTLIO B 95 % npeacTaeneHsl B Tabnuue D.1.
n

T
Tab D1—3 -
abnwuuya HaveHue T u \/n_b

T

nb r ﬁ
3 43 2,5

4 3,2 1,6

5 2,8 1,24

6 2,6 1,05

8 2,4 0,84

10 2,3 0,72
20 2.1 0,47
30 2,05 0,37
50 2,0 0,28
100 2,0 0,20
200 1,97 0,14

Ceblwe 200 1,96 0
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MpunoxeHue E
(o6A3aTenbHoE)

Koppekuusi TeMnepaTtypbl XONIOAHOW BOAbI 3a CYET TeNnna, 4O6aBNEHHOro HACOCOM

Mpn usmepeHnn TeMnepaTypbl XONOAHON BOALI Ha APOCCENbHOM KianaHe HarHeTaTenbHOW CTOPOHEI Hacoca Ha ee
3HayYyeHuWe BNUAET TeNno, NepejasaemMoe Boge NpU perynmpoBaHUKM Hacoca C BbICOKOro AaBfeHWs Ha HU3Koe W Mpu He-
appekTMBHOK paboTe Hacoca.

PaclunpeHrne Yepes fpoccenbHelii knanaH — 370 aguabaTuyecknii npoLece, NO3TOMY BEPHO criefytoLlee:

Ah:O:AU+A£.

Pe

Ha Bxopfe B fpoccenbHbIi KnanaH npu aTMocepHOM AaBrieHun yaernbHas BHYTPeHH:As aHeprus, [Dk/kr, paBHa

AU=P
Pe

T. €. ANA BoAbl ¢ p, = 980,67 kr/M3, pn 3cheheKTUBHOCTM Hacoca & U HanopoM Hacoca p4, MNa, M3ameHeHne Temnepatyphl,
K, paBHO

AT = % 239107
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Mpunoxexnue AA
(cnpaBouHoe)

CBeQeHUs 0 COOTBETCTBUU CChINIOYHbIX MEXAYHAPOAHbIX CTAaHAAPTOB CCbISTIOYHbIM
HaLMOHanNbHbIM cTaHaapTam Poccuickon Pegepaumm
(v mecTBYIOWUM B 3TOM KavyeCTBe MeXrocyaapCcTBeHHbIM cTaHgapTaMm)

Tabnunya OA1

O6o3HaveHne ceblnoYHoro CTeneHb

OB03Ha4eHMe U HauMeHoBaHWe COOTBETCTBYHOLUEro HauMoHanbHOro ctaHgapTa

MeXAyHapo4HOro ctTaHgapTa COOTBETCTBUA

EH 306:1997 IDT FOCT P EH 306—2011 «TennoobMeHHWUKU. M3MepeHNUst n TOYHOCTL K3-
MepEHWIn Npu onpeaeneHn MOLLIHOCTU»

EH 872:2005 — *

EH 60751:2009 NEQ MOCT 30679—99/TOCT P 51233—98 «TepMOMeTpbl COMPOTUBIEHMUSA
NIaTuHOBbIe 3TanoHHble 1-ro u 2-ro paspsagos. ObLne TexHu4eckne
TpeboBaHuUA»

EH/MCO 5167-1:2004 MOD MOCT 8.586.1—2005 (MCO 5167-1:2003) «locygapcTBeHHasa cucte-

Ma obecneveHus eguHCTBa WM3MepeHWA. UamepeHue pacxoga U Ko-
nn4ecTBa >XUAKOCTEN U rasoB C MOMOLLLIO CTAHAAPTHBLIX CYyXaroLmX
ycTpoiictB. YacTb 1. MNpuHUMN MeTofa uaMepeHuii u obuyme TpeboBa-
HUS»

NCO 1438-1:1980

NCO 2975-3:1976

NCO/TO 3313:1998

BETCTBUA CTaHO4apTOB!

- IDT — ngeHTuYHLble cTaHgapThI;
- MOD — moauduyupoBaHHbie cTaHgapThl;
- NEQ — HeskBMBaneHTHble cTaHfapThl.

* COOTBETCTBYIOLME HALMOHATBHBIE CTaH4apThl OTCYTCTBYHOT. [lo UX yTBEpXeHUs peKoMeHyeTcs UCMornb3o-
BaTb NepeBo Ha PYCCKUA A3LIK AaHHbIX MEXAYHaPOLHBIX CTaH4apToB. MNepeBofbl AaHHEIX MeXAYHapoA4HbIX cTaHaap-
ToB HaxoasTcs B deflepanbHoM MHOPMaLMOHHOM (hOHAE TEXHUHECKUX PETMaMEHTOB U CTaHapToB.

M pnMmedaHhne — B HaCTOHLLleVI Ta6n|/|qe ncnosfib3oBaHbl crnefyruime yernoBHble 0003Ha4YeHUs CTEMNEHN COOT-
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