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Mpeauncnosne

Llermv v npyvHumnel ctaHgaptusauum B Poccuinckon degepauunm ycTaHOBIEHbI
denepanbHbiM _3akoHOM OT 27 aekabpst 2002 r. N 184-®3 "O TexHU4Yeckom
perynmpoBaHun”, a npasuia NpUMEHEHNs HaLMOHarbHbIX cTaHgapToB Poccuiickom
depepaumm - OCT P 1.0-2004 "CtaHgaptusaumsa B Poccuiickon Pepepaumn.
OcHoBHble nonoxeHms"

CBepgeHuA o craHpapTe

1 TMOArOTOBJIEH  Hekommepyeckum  napTHepctBoM  "WHHOBaumm B
anekTpoaHepreTuke" (HIM "MHB3J1"), ®enepanbHbIM rocygapcTBEHHbIM YHUTAPHbLIM
npeanpuaTnem "Bcepoccunckni Hay4YHO-UccregoBaTernbCKUn WHCTUTYT
CTaHgapTu3auun n ceptudmkaumm B mawmHoctpoeHmn” (BHUMHMALL) Ha ocHoBe
CODOCTBEHHOIO ayTEHTUYHOIO NepeBoja Ha PYCCKUM A3bIK CTaHO4apTa, YKasaHHOrMo B
nyHkTe 4

2 BHECEH TK 039 "OHeprocbepexeHue, aHepreTumdeckas 9deKkTMBHOCTD,
3HepromeHegXMeHT"

3 YTBEPXJEH W BBEAEH B JOEWCTBWE [Npukasom denepansHoro areHTCTBa
Mo TEXHNYECKOMY pPErynmpoBaHmio 1 Mmetporormm ot 28 ceHTabps 2011 r. N 362-ct

4 HacTtosauwmin cTaHOapT uaeHTUYeH eBponenckoMy pernoHansHomy ctanHgapty EH
14705:2005* "TennoobmeHHUMKKM. MeToaobl W3MEPEHUSs W  OLEHKW TEennoBbIX
XapakTepucTuk mcnaputensHbix rpagumpeH” (EN 14705:2005 "Heat exchangers -
Methods of measurement and evaluation of thermal performances of wet cooling
towers").

* [JOCTyN K MeXOyHapoaHbIM U 3apy0exxHbIM AOKYMEHTaM, YNOMSIHYTBIM 34€eCh
W panee no TEKCTy, MOXHO TMOoNy4yuTb Mepenas Nno CChiIke Ha caunT
http://shop.cntd.ru. - MpumeyaHne nsrotoBuTens 6asbl aHHbIX.

HanmeHoBaHve HaCTOSALLEro cTaHgapTa N3MEHEHO OTHOCUTENBHO
HaUMEHOBaHUA YKa3aHHOrO EBPOMENCKOro perMoHanbHoro craHgapta ans
npveedeHns B cootBeTcTBme ¢ [OCT P 1.5-2004 (nogpasaen 3.5).
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BMECTO CCbISIOYHbIX MEXOYHApOAHbIX CTaHOApPTOB COOTBETCTBYHOLME WM
HauuoHanbHble cTaHgapTbl Poccuiickon ®depepaumn n  MeXTocydapCTBEHHbIE
CTaHgapTbl, CBEAEHUS O KOTOPbIX NPpMBEAEHLI B NpunoxeHun JA
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5 BBEJEH BINEPBbIE

UHbopmayusi 06 usMeHeHUsIX K HacmosweMy cmaHOapmy nybrnukyemcs 8
exe200Ho  u3dasaeMoM  UHQOPMayUOHHOM  ykazamerne  "HalyuoHarbHble
cmaHOapmbl", a mekcm U3MEeHEHUU U [OfpasoK - 8 eXeMecssiHHO u30asaeMbiX
UHGbOpMaUUOHHbIX yKadamernsx "HauyuoHanbHble cmaHOapmbl”. B cny4vae
rnepecmompa (3ameHbi) unu OMMEHbI Hacmosiujezo cmaHdapma
coomeemcmsywuee ysedomneHue 6bydem ornybruUKOBaHO 8 EXEeMECS4YHO
uzdasaemMoM UHGOPMaUUOHHOM yKazamesie "HauyuoHarnbHble cmaHOapmabi'.
Coomeemcmeyrowasi UHgopmayusi, yeedoMmreHue U meKkcmbl pa3meularomcs
makxxe 8 UHGopMaUuUOHHOU cucmeme obuie20 Monb308aHUs - Ha oghuyuanbHOM
calime ®edepanbHO20 azeHmcmea [0 MEXHUYECKOMY peayriuposaHuro U
Memporioauu 8 cemu VMIHmepHem

1 O6nacTb NpUMeEHeHNs!

Hactoaumin cTaHgapT ycTaHaenmBaeT cheumanbHble TpeboBaHusi, MeToabl
UCNbITaHWUA, NPUEMOYHbIE UCMBITAHWSA AN OCHOBHbIX UCCNEenoBaHMiA (M3MEHEHNIN)
pabounx XxapaKTepucCTUK uCMapuTerbHbIX rpagupeH U yMeHblleHus Lnerda
MOKPbIX/CYXUX rpagmupeH.

TpeboBaHus HacTodAWero cTaHgapTa MNPUMEHSAOTCA K UCNapUTErbHbIM
rpagvpHaM C €CTECTBEHHOW THroW, YCUNEHHOW YCTaHOBKOW BeHTMnATopa (CMm.
3.1.2.4), mokpbIM/CyxuM rpagupHam (cm. 3.1.2.4) v rpagunpHsaM ¢ NPUHYOUTENbLHON
BEHTUNSUMEN, KPOME CepuiiHbiX 00pa3uoB. Hactoswmin cTtaHgapT onpegensiet
MeTOAbl UCMbITaHUA, Tpebyemyto annapatypy, npeaensl NOrpeLlHoOCTeN U MeToAabI
OL|eHKM pe3ynbTaToB.

lMpremoyHble uWCMbITaHMA nNpefgHasHa4vyeHbl O79 MPOBEPKM COOTBETCTBMSA
pabounx xapakTepucTuk U OOMYyCTUMbIX OTKIOHEHWIN, OrOBOPEHHbIX B [OroBOpe
MeXay NOCTaBLUMKOM M NMoKynaTenem. Ecnv Takve ucneltaHust HEO6XoA4UMbI, TO OHM
OOmkHbl 6bITh NPOBEAEHbI Kak AOMNONMHUTENbHbLIE BO BPEMSsi ENCTBUA JOroBoOpa U
ObITb MCNOMNb30BaHbI NPU NOAMOTOBKE K OCHOBHOMY MCCMeA0BaHMIo.

OTKMOHEHMA OT NpaBwurn, CHOPMYNMPOBAHHBIE HUXE, U JOMNOSNHEHUS OCOPMIIAOT
cneuuvanbHbIM - cOrMalleHVemM Mexay nokynarenem M MOoCTaBLUMKOM, KOTopoe
OOIKHO  ObiTb  3apermcTpupoBaHo U OOPMIEHO B  COOTBETCTBUM  C
YCTaHOBMEHHbLIMW IOPUANYECKMMU HOPMaMW.

Hactodaumn cTaHgapT He TMPUMEHSAETCS K CEPUMHbIM  UCHApUTENbHbLIM
rpagupHAM C NPUHYAUTENBHOW LIMPKYNALUuen, TpeboBaHnsa K KOTOPbIM onpeaeneHbl
EH 13741.

MpymeyaHve - TepMuHbI, Takme Kak "KOHCTpyKuus", "3HadyeHus", "rapaHTums”,
ucnonb3yemMble B HACTOsLWEM CTaHZapTe, NMOHUMalTCS B TEXHWYECKOM, a He B
HOPUONYECKOM UM KOMMEPYECKOM CMbICTIE.

2 HopMaTuBHbI€ CCbISIKK

Cne,qy}ou_uAe HOpMaTuBHbIE /J,OKyMeHTbI*, Ha KOTOpble [OaHbl CCbIJIKN,
obd3arenbHbl npn mncnonb3oBaHMM HacToAllero ctaHgapTta. Ons 0aTUpoBaHHbIX
CCbIJIOK MPUMEHAKT TONbKO YyKa3aHHOE u3gaHue. Ona HegaTMpoBaHHbLIX CCbIJIOK
NPUMEHAIOT nocneaHee n3gaHne yKka3aHHoOro OoKymMeHTa (CO BCeMU I'IOI'IpaBKaMI/I).

* Tabnunuy COOTBETCTBMSA HaLMOHAmNbHbIX CTAaH4APTOB MeXOyHapo4HbIM CM. MO
ccbuiKe. - [pumeyanune narotoeutensi 6asbl aHHbIX.

EH 306 TennoobmeHHukM. MeTodbl M TOYHOCTb W3MEpPEHMSI MapaMeTpoB,
HeoOXoAUMbIX 4N YCTaHOBIEHUst 3KCMyaTauuoHHbIX xapaktepucTuk (EN 306,
Heat exchangers - Methods of measuring the parameters necessary for establishing
the performance)
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EH 872 KauectBo BOabl. OnpegeneHne B3BeLLEeHHbIX TBepAbIX YacTtuy. Metog ¢
unbTpaumen CKBO3b CTEKMOBOMOKOHHoe cuto (EN 872, Water quality -
Determination of suspended solids - Method by filtration through glass fibre filters)

EH 60751 TepmomeTpbl COMPOTMBMEHMSA MPOMbILIEHHbIE MnaTtuHoBble (MOK
60751:1983 + A1:1986) (EN 60751, Industrial platinum resistance thermometers
and platinum temperature sensors)

EH NCO 5167-1 N3mepeHre noToka Tekyden cpedbl C MOMOLLbI YCTPOUCTB 4SS
N3MepeHusl nepenaga LaBfieHVsl, MOMELLEHHbIX B 3amnofHEHHbIe TpyoonpoBoAbl
Kpyrnoro cedeHusi. Yactb 1. O6ume npuHumMnbl u TpebosaHua (MCO 5167-1:2003)
(EN 15167-1, Ground granulated blast furnace slag for use in concrete, mortar and
grout - Part 1: Definitions, specifications and conformity criteria)

NCO 1438-1 V3amepeHne notoka BoAbl B OTKPbITbIX KaHamax C MOMOLLbHO
BOAOCNMBOB M NoTkoB BeHTypu. YacTb 1. ToHkoCTeHHble Bogocnmebl (ISO 1438-1,
Water flow measurement in open channels using weirs and Venturi flumes; Part 1:
Thin-plate weirs)

NCO 2975-3 N3mepeHne notoka BOAbl B 3aKpbiTbiX KaHanax. HavkaTopHble
meTtoabl. Yactb 3. MeToa BMpbiCKa NpuM MOCTOAHHOM pacxofe C MNPUMEHEHMEM
pagnoakTuBHbIX nHAamkatopos (ISO 2975-3, Measurement of water flow in closed
conduits; Tracer methods; Part Il Constant rate injection method using radioactive
tracers)

NCO/TO 3313 W3mepeHne notoka TeKyyenm cpegbl B 3aKpbITbIX KaHanax.
PykoBoasume ykasaHus Mo BO3AEWCTBUIO NyMbCalMi NoToka Ha npubopbl,
namepstowme pacxoq (ISO/TR 3313, Measurement of fluid flow in closed conduits -
Guidelines on the effects of flow pulsations on flow-measurement instruments)

3 TepMuHbI, onpegeneHnsa n o6o3HavYeHnn

3.1 TepmuHbl M onpeaeneHns

B HacTosALLIEM CTaHaapTe NPUMEHEHbI cneagywwime TEPMUHbI C
COOTBETCTBYHOLLMMU onpeneneHnaMmn:

3.1.1 rpagupHsa (cooling tower): TennooGMeHHOEe COOpyxeHue, npegHa3HaYeHHoe
ONA oXNaXaeHus BoAbl 3a CHET TennoobmMeHa ¢ NOTOKOM BO3AyXxa.

3.1.2ucnaputensHaa rpagupHa (wet cooling tower): TennoobmeHHoe
COOpYXeHUe, B KOTOPOM TennoobMeH Mexay BOOOW M BO3AYXOM OCYLLUECTBMSETCH
NPSIMbIM KOHTaKTOM.

3.1.2.1 ucnaputenbHasa rpagupHa Cc npuHyautTenbHoW TArom (mechanical
draught wet cooling tower): TennoobmeHHOEe COOpyXeHUE, B KOTOPOM LIMPKYNALNA
BO3[yXa OCYLLECTBAETCS BEHTUMATOPOM.

- CepPUWHbIA TMN MUCNApUTENILHOM FPaguPHU C MPUHYAUTENTLHOM TArom
(series type mechanical draught wet cooling tower): TennoobmeHHoe coopyxeHue ¢
NPVHYOUTENbHOW TArOM, KOHCTPYKLMA KOTOPOM MpeacTaBrneHa B Kartarnore
W3roToBUTENSs, SKCNMyaTauMOHHbIE [aHHble KOTOPOM W3BECTHbl WM MNO3BOMSAT
OCYLLECTBNATb WCCIIeQOBaHWA MoKasaTenew Mo onpegeneHHoMy psagy pabounx
COCTOSIHUI.

- HECEPUMHbIA TMN UCMAPUTENILHOW FPagupHU C NPUHYAUTENBLHOW TATOM
(non series type mechanical draught wet cooling tower): WcnaputensHoe
TennoobMeHHOe COOpyXeHue C MPUHYOUTENbHON THAroW, KOHCTPYKLUMS KOTOPOro
onpenenseTca NPOeKToM, a paboyne [aHHble M TecToBas OLEHKa B YCIOBUSIX
aKcnnyaTauum onpeaensoTca JOroBOpoM.

3.1.2.2 rpapupHa ¢ ecTectBeHHoM TArom (natural draught cooling tower):
NcnaputenbHoe TennoobMeHHoe COOopyXeHue, B KOTOPOM [BWDKEHWEe BO3ayxa
MPOUCXOAUT 3a CYET Pa3HOCTM MIIOTHOCTEW XOSIOAHOro BO3AyXa BHE rpagupHu u
Tenmnoro Bo3ayxa BHYTPW.



3.1.2.3rpagupHa C €eCTeCTBEHHOMW TArMOW, YCUJIEHHOW BEHTUNATOPOM
(fanassisted natural draught cooling tower): TennoobmeHHOe coOpyXeHue C
€CTECTBEHHOM TAroM U BCNOMOraTeslbHbIM BEHTUMATOPOM, YBENMYMBAIOLLMM TATY.

3.1.2.4 ucnaputenbHasi/cyxasa rpagupHa [rpaguMpHA C YMeHbLUEHHbIM
wnendom] [wet/dry cooling tower (reduced plume cooling tower)]:
TennooOMeHHOE COOpYXeHWe, COCTOsilee M3 ABYX 4YacTen. B nepon 4actu
TennoobmeH mMexay BoAOW U BO3AYXOM NMPOUCXOAUT 3a CYET NPSMOro KOHTakTa, a
BO BTOPOM YacTu - Yepes pasaensioLyto UX NOBEpXHOCTb.

- ucnaputenbHas/cyxas rpagupHsi, CnpoeKTMpPOBaHHasA A1 YMeHbLUeHUSA
wnenda (reduced plume wet/dry cooling tower): WcnaputenbHoe/cyxoe
TennooOMeHHOE COOPYKEeHME, CNPOEKTUPOBAHHOE ANs YMEHbLUEHMS wnerda.

- ucnaputenbHasi/cyxas rpagupHsi ¢ NOHWXEHHbIM YHOCOM BoAabl (water
conservation wet/dry cooling tower): WcnaputenbHoe/cyxoe TennoobmeHHoe
COOpYXeHUe, CNPOEKTUPOBAHHOE A1 CHIDKEHNS YHOCa BOAbI.

3.1.3 Bo3aywHbIn notok (airflow): KonmuectBo Bo3gyxa, BKMovas BOASIHOW nap,
npoTeKaroLLero Yepes TAroByto HaLLHio.

3.1.3.1npomBotok (counter flow): [BwkeHne Boabl M BO3gyxa B
NPOTUBOMOSIOKHOM HanpaBneHUu.

3.1.3.2 nepekpectHbin TOoK (cross flow): [BwxeHve BOAbl WM BO3gyxa B
neprneHauKynsipHOM HanpaBneHNK.

3.1.4 Temnepatypa okpyxarowen cpeabl N0 MOKPOMY (Cyxomy) TepmomeTpy
[ambient wet (dry) bulb temperature]: Temnepatypa Bo3gyxa No MOKpoMy (Cyxomy)
TEPMOMETPY, U3MEPSIEMast C HapyKHON CTOPOHbI BbITSPKHOW OalLHW 1 He3aBUCUMas
OT BNMSHNS BaLLHW.

3.1.5 npegenbHasa pa3HoCTb Temnepartyp (approach). PasHocTb Temnepatyp
OXIaXOEeHHON BOAbI Y KPUTUYHOIO BO3ayXa Nno MOKpPOMY TEPMOMETPY.

3.1.6 pacxon Boabl Ha Bxope (inlet water flow): KonnyecTtBo ropsayen Bogbl,
NOCTyNatoLLEN B BbITSXHYIO OaLLHIO.

3.1.7 6accerHbl xonogaHon BoAabl (cold water basin): Bogoem nop BbITSXHON
BalwHen, Kyga nocTynaeT OXNaXdeHHas Boda M OTKyda OHa HanpaBnseTcs B
BbIXO4HOM TPYOONPOBOA NN OTCTOVHUK.

3.1.8 ananasoH oxnaxaeHuma (coolin grange): PasHoCcTb TemnepaTtyp
OXIaXOEHHOW 1 ropsivyen Boabl.

MpymeyaHve - TepMrH "gmanasoH" Takke UCNoNb3yeTcsl B A4aHHOM KOHTEKCTE,
HO He SIBMSIETCS YacTo ynoTpednsembim.

3.1.9 yHoc Bnarn (drift loss): Boga B BMae Kanenb, YHOCMMas M3 rpagvpHu
NMOTOKOM BO34yXxa.

3.1.10 TennoBas Harpy3ka (heat load): Tenno, oTobpaHHOe OT BOAbI B rpagnpHe.

3.1.11 temnepatypa ropaven Boabl Ha Bxoge (hot water temperature):
TemnepaTtypa ropsven BoAbl, NOCTYyNatoLLen B rpagupHio.

3.1.12 temnepatypa Bo3ayxa Ha Bxoge [inletair wet (dry) bulb temperature]:
CpegHas TemnepaTypa MpPOTOMHOIO BO3A4yXa, BKMOYas pPeuLupKynsauUOHHbIE

3heKThI.

3.1.13 nognutka (make-up): Boga, pobaBnsemasa K BoOe LIMPKYISILMOHHOIMO
KOHTYpa AN KOMMNEeHcauMn NoTepb BOAbI M3 CUCTEMbI 3a CHET MCMApeHUs, YHOCA,
OTOOpOB 1 NPOTEYEK.

3.1.14 o160p [purge (blow down)]: OTGop BOAbI M3 CUCTEMbI ONS KOHTPOSs
KOHLIEHTpaL, MK conen u apyrmx npumecen B LLMPKYIsLMOHHON BOAE.



3.1.15 Temnepatypa oxnaxgeHHon BoAabl (recooled water temperature):
CpepnHas TemnepaTypa BOAbl Npu 0TBOAE M3 BaccerHa, UCKoyasi crnydam Kakux-
6o nobaBok BoAbl B 6acCenH unm oTkauyky AN 3amMeHsb!.

3.1.16 peumpkynauusa (recirculation): YacTb BbIxogsLwero Bo3dyxa, MNOBTOPHO
BCacbIBAeMOro B rpagupHIo.

3.1.17 BzaumoBnusiHue (interference): B3aumoBnMsHME NOTOKOB YXOAALLErO
BO3yXa B CMEXHbIX rPaanpHsIX.

3.1.18 Hanop Ans npokayku BoAbl Yepe3 rpagupHio (tower pumping head):
O6wmin Hanop BOAbl Ha BXOAE B rpagvpHI0, HEOOXoAUMbIN ANs Nogayv BOAbl B
pacnpenenuTenbHy0 CUCTEMY.

3.1.19 nnotTHocTL noToka (NoTHOCTb Aoxas) (surfacic flow): Pacxog nogasaemon
BOAbl Yepes3 eauHMLYy CBODOOHOIO NonepevHoro Ce4EHNs OPoOCUTENS.

3.1.20 Temnepatypa Mmokporo/cyxoro TepmomeTpa (wet (dry) bulb temperature):
TemnepaTtypa, noOKasaHHad  TEPMOMETPOM B HOpMarbHbIX  YCMOBUSIX
BEHTUINMPOBAHMWS, YBI&XHEHUS (HE YBI&XHEHWS) MNpU  3KpaHUMpoBaHUM (B
3aBMCYMOCTM OT MECTA NMPUMEHEHUST), 3aLLMLLEHHBIM OT BO34EWACTBUSA paanaL .

3.1.21 amocdepHbin  rpagumeHT (atmospheric  gradient): W3meHeHune
TemnepaTtypbl Cyxoro Bo3gyxa C BbICOTOW, BblpaXeHHOe B rpagycax Lenbcus Ha
kaxable 100 M BbICOTHI.

3.2 Obo3HaueHun

B HacTosiwem cTaHgapTe uWcnofb3oBaHbl 0O0O03HAYEHUSs W COKpaLLEHUs,
npvBedeHHble B Tabrmue 1.
Tabnumua 1 - O603Ha4YeHMs, UCMONb3YEMbIE B HACTOSLLEM CTaHOApTe

Obo3Ha4vyeHne HanmeHoBaHue napameTpa EavHnga
N3mMepeHnst

A Mnowaab opoLLEHNsT Ha eanHULY 06beMa m-1

a Yron HaknoHa rpagyc

@y K

PasHocTb Temnepatyp (£, —iy)

o Tennoson KoapdmumeHT -

R KoadhdmumeHT ncnapeHus, OTHECEHHbIN K Krm=-2 -G -1
obbemy BoAbI

Cp KoadhdpmumeHT notepu Harpy3ku -

R KoadhdmumeHT ncnapeHusi, OTHECEHHbIN K Krm-2 -G -1

06bemy BoAbI




Y penbHoe notpebneHne Boabl

Cy Kr-[x-1
c TennoemkocTb BO3Ayxa Npy NOCTOSHHOM ickr—1 -K-1
pa JaBneHun
TennoemKkocTb BOAbI
 po ennoemMKocTb BOA Mickr-1-K-1
c TennoemkocTb Napa Npu NOCTOSTHHOM [Dickr—1 -K-1
rv OaBneHnv
5) HanpasneHne BeTpa OTHOCUTENBLHO ceBepa rpagyc
a
d 'mopaennyecknn guameTp M
F MoLLUHOCTb NpuBOAa BEHTUATOPA kBT
?
F MapaHTUpoBaHHas MOLLHOCTb MpuBoaa kBT
P BEHTUNATOpa
z YckopeHve cBoboaHOrO NageHus MG 2
H BbicoTa Hanopa M
p OHTanbnusa (TennocogepxaHne) Bo3ayxa IDickr-1
Iy OHTanbnus Bo3ayxa Ha Bxoae, Ihickr-1
paccuyuTaHHaa npu p, , £; U &
i OHTanbNus HacblLLEHHOro HarpeToro IDickr-1
2 BO34YyXa, BbIXOASLLEro Yepes HUKHME OKHa
i OHTaneknNus ncnapeHHon Bnarv Bo3ayxa npu [Dickr-1
s Temneparype Boabl
HTanenNusi ICNapeHHo Braru B Xa npu
By by OHTa crnapeHHo arv Bosgyxa np Iickr-1

Temnepatype Bogbl Npu 1 - BXxof, 2 - BbIXOA4

Ymcno ncnbitaHnm




Kputepun Mepkens

gme
L, Iennma ncnapeHus Boabl Npu TemnepaTtype [Dickr-1
F# O6beMHbIN pacxos LMpKYNMPYOLLEN BoAbI M3 c-1
Ha BXoAe B rpagupHio
- PacuyeTHbI 06 beMHBIN pacxog, NpoayBOYHON M3 c-1
BOAbI
iy, |/|3M€peHHbIIf 06BEMHbIV pacxon M3 -c-1
Npo4yBOYHON BOAbI
wig O6bemHbIN pacxoq ucnapssemon Boabl M3 c-1
- O6bemHbIn pacxon f06aBo4HON BOAbI M3 c-1
0 Uncro knaccoB CKOPOCTM BETpa -
e
" O61BbeMHbIN pacxod BoAbl, TEPAEMON OT M3 -c-1
P yHOCca Brarv
W XapakTepHbI NpU3HaK HOMUHarLHOM NPobbI -
b MokasaTtenu cTeneHn B ynpaBrieHun -
MacCcoobMeHHUKa
n? Uncro nenbiTaHuin Ans Knacca ;" i
B Uncrno pacCMOTPEHHbBIX 3HAYEHWIN B KaXO0M -
G UCMbITaHWN
P Tennosas Harpyska KBT
» AtmocdepHoe gaeneHve Ma
i
[laBneHne HacbIWEeHHOro napa Ma

p'lv'.S




CrtaTtnyeckoe gaBneHue

Ma

Fs
» MapunanbHoe gaBneHne napa B BO3ayxe Ma
¥
MaccoBbIln pacxof Cyxoro Bo3gyxa -1
& mas Kr-C
MaccoBblli pacxod LMpKYnMpyroLen Boabl -1
& ma KrC
p O61beMHbIN pacxod BoAbl B BUAE Kanesb M3 -c-1
& CUCTEMbI peKkyrnepaLnm OXNaxxgeHHon Bobl
- MecCTHbIN 06 bEMHBIV pacxopq M3 c-1
dvpc OO6beMHbIN pacxon Yepes LMPKYISLNOHHBbIE M3 -1
Hacochl
& CeyeHrvie NoTOKa B TOUKE U3MEPEHUS i M2
1
5,5, MonepeyHble ceveHns, nepneHankynapHble 2
PErynupyroLmm KnanaHam BOASHOIO KOHTypa
Sp ®poHTanbHas NoBEPXHOCTL OPOCUTENS 2
T Bpemsa Havana 4, MUH
£ TemnepaTtypa °C
; TemnepaTtypa oKpyaroLlero Bosgyxa no °C
& MOKPOMY TEPMOMETPY
; TemnepaTtypa NnpogyBOYHON BOAbI °C
B
; CpenHsis TemnepaTtypa OxnaxgeHHon Boabl °C
¢ HenocpeaCcTBEHHO Haf NOBEPXHOCTbLIO BOAbI
B OacceliHe XornoaHom Boabl
3HadeHne TeMnepaTypbl OXNaXKaeHHON BoAbI °C

npu i -oM 3amepe




apaHTMpoBaHHOEe 3HaYeHre TemnepaTypbi

°C

T
& OXIaXKOEHHO BOAbI ANt i -ro UCTbITaHUS!
; TemnepaTtypa XonogHoON BoAbl Ha BXO4E B °C
e rpagupHio (CMechb XornogHoM 1 ob6aBoYHON
BOAblI)

; CpepHsis TemnepaTypa oxnaxgeHHom BOAbI °C
h Ha BXofe B rpagupHIo

oo CpepnHue TemnepaTypbl ropsidert Bogbl °C
L BHYTPM NOTOKa

t JlokanbHas Temneparypa °C

; TemnepaTtypa 0ob6aBovHON BoAbl °C
m

; TemnepaTtypa Bo3ayxa Mo MOKpOMY °C
W TEPMOMETPY Ha BXoae

; TemnepaTtypa Hapy>HOro Bo3gyxa no °C
wa MOKpPOMY TEPMOMETPY

; TemnepaTtypa cyxoro TepMomMeTpa (cpegHas °C
g TemnepaTtypa Bo3ayxa Ha BXoae)

T Bpems 3anonHeHnsa xonoaHom Bogomn MWH
4 GaccenHa

7 O6wmn 06bem opocutens M3

. CpeaHsist dpoHTanbHasi CKoOpoCcTb BO34yxa Ha M-l
L BXO[€ B OpOCUTENb

v JNokanbHas ckopocTb NnoToka MG -1

" CkopocTb BoAbl B NEPNEHAMKYISPHOM vc-1

ceyeHun
Vit CnpaBo4Has ckopocTb Ha BbicoTe 10 M n M-c-1

BblLLIe YPOBHA 3EeMIN




x Pa3HOCTb ypoBHEN Mexay BNpbICKMBAOLLMMU M
conramu 1 ypoBHeM BoAbl B 6accenHe
¥ KoppekTupyoLmmn Koagd1LWEHT B MHTerpane -
Mepkens
T Kputepun CTblogeHTa -
i ABCOmMOTHas BNAXXHOCTb HAPY>KHOrO BO3ayxa Kr BOAbI/Kr
CyXOro Bo3gyxa
- ABCOMIOTHasA BNaXKHOCTb BO3yXa Ha BXOAE Kr BOAObI/Kr
1 Cyxoro Bo3ayxa
- ABconoTHas BNaXHOCTb BO3ayxa Ha BbiIXoae Kr BoAbI/Kr
2 13 rpagmpHu CYyXOro Bo3gyxa
@ OTHOCUTENbHAsA BNAXHOCTbL HAPY>XHOTO %
BO3ayxa
o OTHOCHTENbHAsA BIAXHOCTb HapPY>KHOIO %
1 BO34yxa Ha Bxoae
o OTHOCUTENBHAA BNAXXHOCTb HAPYXHOTO %
2 BO34yxa Ha BbIXOAe U3 rpagupHu
] dakTop BNMAHMA MOLLHOCTM Hacoca %
o MnoTHoCTL BO3ayXa Kr-m(-) =2
0, (€) MnoTHOCTL BOAbI B LLUPKYNSLMOHHOM KrM=3
e KOHTYpe Npu NOCTOAHHON Temneparype
5 IMnoTHOCTL BO3Ayxa, MOCTYNAILLEro B KrM=3
1 rpagupHio
MNOTHOCTL HarpeToro B Xa Ha BblX
. NOTHOCTbL HarpeToro Bo3ayxa Ha ofe KrM=3
a HopmMaTrBHOE OTKIOHEHWE CKOPOCTU BETPA M-c -1

Ha BbicoTe 10 M (¥,10 ) BO BpeMsi UCnbiTaHus




BecoBow koadhdmLmeHT ckopoCcTn BETPa
knacca »

MoTepun LMPKYyNMpYIOLLEN BOAbI

PasHoCcTb cTaTUCTUYeCKnx Hanopos B
BOOAHOM KOHTYpe Mexay ce4YeHnAamMun

Ma

CpenHeB3BeLLEHHast pa3HOCTb TemMnepaTypbl
OXJaXXOeHHoW BoAbl

Pa3HocTb TemnepaTypbl BOAbI MEXOy
BXOZOM M BbIXOOM U3 rpaaupHM

Lo ~loz

Pa3HoCTb Mexay rapaHTMpOBaHHON
TemnepaTypon oxraxaeHHon Boabl U
TemnepaTtypon Bogbl Npu UCNbITaHWK

PasHocTb TemnepaTypbl OXraxaeHHON BOAbI
ANsi Knacca » B 3aBMCUMOCTM OT CKOPOCTH
BeTpa

MrHoBeHHas TeMnepaTypa OXNaxaeHHON
BOAbI

°C

YHuBepcarnbHbI KO3hdmUMEHT noTepun
Harpysku B BOASHbIX naTpybkax

KoadpdpmumeHT ¢ =

2
|

'33.::1 P "33.52
By =y

Koadpdpmument v =

4 UccnepoBaHue 3KCNyaTauMOHHbIX

XapaktepucTtuk. Oomue NonoxeHus




JKcnnyaTaunoHHbIE UCTbITaHWS, ONMUCbIBaEMblE AaHHbIM CTaHAAPTOM, AOMKHbI
OCYLLECTBNATLCA, €CNM He YyKasaHo [Apyroe, B paMKkax [O0roBopa Kak MUHUMYM
CMycTa TpU Mecsiua HemnpepbiBHON paboTbl 060pyAoBaHUS 1 TOMbKO Mocrne BBOAa
obopyaoBaHna B aKkcnnyatauuioo. B xoge ucnblTaHns OCYLLECTBRSETCA KOHTPOIb
CrieayloLmx nokasaTenen:

- Hanop ANa NPoKayKu - pacxogbl U NoTepu AasneHus (cMm. 6.4.5);

- TENNOBbIE XapakTepUCTUKN - onpeaerneHve TemnepaTypbl OXNaXKaeHHON BoAbl
B YCMOBUSIX, NPX KOTOPbIX MPOBOAATCA UCMbITaHWA (cM. 6.4.4.4);

-XapakTeprcTuKa BbIbpocoB (MoTepu ¢ YyHOCOM);

- XapakTepucTukm dhakena Ha Bbixode (TOMbKO ANA MCnapuTenbHbIX/CyXuX
rpagupeH).

MeToabl, onUCaHHbIE B HACTOSLEM cTaHAapTe, UCMNOMb3yemble O519 OLLEHKU
TENMOBbIX XapaKTEePUCTMK, MPUMEHSIOTCA AN BCEX [paaupeH, YKasaHHbIX B
pasgene 1.

5 NapaHTum

5.1 Obwme nonoxeHus

Mepeg noanuMcaHvem  [JoroBopa MNOCTaBLWMK  AOIDKEH  NpeaocTaBUThb
VMEIOLLYIOCS B HAMMYUM SKCINyaTaLMOHHYI [IOKYMEHTALNIO C YKasaHeM 3HaYeHUI
rapaHTUMHbIX NapaMeTpoB, B 3aBUCUMOCTM OT [OOMYCTUMbIX MapaMeTpoB
BO3AENCTBUSA, ONA TOro 4YTOGbl [OKYMEHTAnbHO 3aKpenuTb rapaHTUpyemble
XapakTepPUCTUKUN NMOCTABIAEMON rPpaivipHI.

5.2 N'apaHTUWHbIE AOKYMEHTbI

5.2.1 lNocTaBWwyK rpagMpH1 4OIPKEH rapaHTMpOoBaTh:

a) Hafnop Hacoca rpagupHu;



b) cpeaHioo TemnepaTypy OXnaxaeHHOWM BoAbl £, , 3aBUCSILLYHO OT:
- TeMnepaTypbl Cyxoro TepmMomeTpa £ ;
- OTHOCUTENNbLHOW BNaXkHOCTU ¥ WM TemnepaTypbl MOKPOro TepMoMeTpa £,y ;
- nana3oHa OXMaXaeHUst z Unv TemnepaTypbl ropsiyen Boabl iy ;

- pacxoga BoAbl # WU & g
Takke NOCTaBWMK [OIMKEH rapaHTMpoBaTb, [Ae Heobxogumo, Takue
napameTpbl, Kak:

- MOLLHOCTb BeHTUnATopa £y ;
- KO3ULMEHT BIINSAHUS;
- KO3hULIMEHT pPELIPKYNALNN;

- faBneHue (aTtMmocdepHoe) 2, ;

- aTtMocdhepHbIN TeMNepaTypHbI rpagueHT .

OpgHako ans rpagupeH C eCTeCTBEHHOW TArOM NO  [AOroBOpY  OOSTKHbI
BbIMOMHATLCA PacLUMpPEHHbIE UCMbITaHWA ANs ONpeaeneHus BNUSHWS BeTpa Ha
nnowagke Ha XapakTepucTuku rpagupHu. B pgaHHOM crniydae nocTaBLUMK

rapaHTMpyeT, YTO CPeAHsia TemnepaTtypa OXNaxageHHOW Boabl i. OydeT 3aBUCETb
oT:

- CKOpOCTY BeTpa ¥ ;

- HanpaBneHua BeTpa fy .

lapaHTUHbIE OOKYMEHTBI MOTYT ObITh NpeacTaBneHbl B BUAE CPaBHUTEMbHbIX
Tabnuy ~ 9KCNnyaTauMOHHLIX  XapakTepuUCTWK,  rpadMKoOB,  aHanMUTUYECKUX
BblPaXXeHUA, KOMMbIOTEPHbIX NPOrpaMm 1 T.M.

KpvBble akchnyaTauWoHHbIX XapakTepuUCTUK AOrkHbl ObiTb NpeacTaBrieHbl B
dopmate, ykazaHHOM B MpurioxkeHun A, ogHako gonyckarTcda u gpyrme dopmathbl
UNM COOTBETCTBYIOLLME (POPMYIbl MPU YCIIOBUW, YTO OHU NPEOOCTaBNAIT Ty Xe
MHdpopmaLmio.

KpvBble fOomkHbl MMeTb TOYHOCTbL nokasaHun 0,1 K. 3oHa, B KoTOpON
paspeLleHo NpoBOAUTL MPUEMHble UCMbITaHus, AormkHa ObiTb yKaszaHa corracHo
5.3.2.

Ecrm  ans yyeta  BrMsiHMS  ApyrUX  napameTpoB  MpedyCMOTPeHb
KOPPEKTMPOBOYHLIE KpMBBIE (HAaNpUMep, CKOPOCTbL BETPA, aTMOCHEPHbIA PagNeHT,
ocnabneHne dakena, artMocdepHoe AaBneHne, KOoIMUMEHT  BIMSAHMSA,
KOXPMLMEHT pPEeLmpKynsaLmMun), OHW OOSMKHbI NPUMEHATLCA B COOTBETCTBUMM C
yCroBusIMW J0roBopa.

c) Ans rpagvpeH CMELIaHHOro TWMa COCTOSIHME BO3[yXa Ha BbIXOA4Ee AOIPKHO
onpeaenaTbCs No KaXKaoMY M3 YKasaHHbIX rPaHNYHbIX YCIIOBUIA:

- TemMneparype Cyxoro TepmomeTpa i ;
- OTHOCUTENBHON BAAXHOCTM ¥ mMnn TeMmnepaType MOKPOro TepMomMeTpa £y, .
KoHTpornb ApyrMx nokasaTternen ycTaHaBMBaeTCs OrOBOPOM.

5.3 YcnoBusi npoBeaeHUs UCMNbITaHUN

5.3.1 O6wume ycnoBusa
Pe3ynbTaTbl M3MEpeHWiA, NOMyvyeHHble BO BPEeMsi MPOBEAEHWS] WCMbITaHUN,
YYMTbIBAIOTCA TOMBKO B Cryvae COBMoaeHNs yKkasaHHbIX Bbille TpeboBaHWiA.

5.3.2 [lonyctmble ycrnoBus paboTbl



5.3.2.1 Bo BpemsA ucnbITaHUA 3HaYeHWs NpeAcTaBneHHbIX Mokasaternend MoryT
OTNIM4aTLCA OT NPOEKTHLIX 3HAYEHWI B Npeaenax:
- 06beMHbIN pacxon LMpKynupytolwen Boabl # B npeaenax +10% npoeKkTHoro

06bEMHOIO pacxoda 237,

- AnanasoH oxnaxaeHus £ — £, B npegenax +20% nNpoeKTHOro 3HadYeHns £.37,
- TennoBas Harpyska & B npegenax +20% OT NPOEKTHOM TEMMoBOW Harpy3ku

Py.

5.3.22 B TedvyeHne noOCMnegHero 4aca, 3aBepLialollero nepuod  UCMbITaHui,
Heobxoaumo cobnogate cnegyroLme YCroBUsi Mo OTKNOHEHUSAM:

- pacxoq BoAbl - He 6onee 2% B 4ac;

- TennoBas Harpyska - He bonee +2% B yac;

- Hapy>kHad Temneparypa no MOKpOMy TepMOMETPY - He 6ornee 1 K/u.

5.3.3 XapakTe pucmmku Boabl

KauyecTBO LMPKYMSILMOHHOW BOAbI, @ TaKke BOAbl ANS MOMOMHEHWUS LOIDKHO
HaxoauTbCA B AnanasoHe XapakTEPUCTUK, YKasaHHbIX B JOTOBOpPE.

B yacTHOCTW, HeoOXoouMMO NpOBEPUTb COAEpPXaHWEe pPaCTBOPEHHBIX WU
HepaCcTBOPEHHbIX TBEPAbIX BELLECTB, Macen U OPraHN4eCKNX COCTaBIISHOLLMIX.

OObLwee coaepxaHne pacTBOPEHHbIX TBEPAbIX BELLECTB HE AOIMKHO MPEBbLILLATH
CrieayloLmx nokasaTenen:

- 5000 mr/m3;
- 6bonee 4yem B 1,1 pasa NpPoeKTHOE coaepXaHne TakmMx BELLECTB.
CopepxaHve MacrisiHbIX, CMOMSHbIX U XMPOBbLIX BELLECTB B LIVPKYIALMOHHON

BOZE He J0IKHO npesbiwath 10 mr/m3 .
MeTogbl onpegeneHns cogepxaHus TBepabix BelecTB ykasaHbl B EH 872.

5.3.4 lNpouwue ycnosua

5.3.4.1 TpeboBaHusi, cBsA3aHHbIE C 060OPYy4OBaHMEM

lpagupHA MOMHOCTBLIO AOMMKHA HaxoguTbCcs B paboyem cocTosHuM. B
YacTHOCTW, cUCTeMa pacnpeferneHus BOAbl, KanneoTOOMHUKM M cam Kopnyc
TennoobMeHHMKa He OOMDKHbI codepaTb TaKoro KONMMYecTBa WMHOPOOHbIX Ten,
KoTopoe Morno 6kl NPenATCTBOBATbL HOPMarnbHOMY TEHEHWIO BOAbI UMW BO3AyXa.

Ona Toro 4ytobbl yOOCTOBEPUTLCHA B Hagnexaiewn paboTe rpagupHu, nepeq
Hayarnom wucnbiTaHMn ob6e CTOPOHbI A0roBopa AOMKHbI MPOBECTM OCMOTP
obopygoBaHus.



5.3.4.2 TpeboBaHusi, CBSA3AHHbIE C KMIMMATUYECKNMMN YCIIOBUSIMUA

KnumaTtuueckue ycrnoBus [OMKHbI HaxoouTbCA B Mpedenax HopMarbHbIX
ycrioBui paboTbl, 3TU MokasaTtenn onpeaenstoTcs MyTem COrmacoBaHus Mexay
3aKa34MKOM Y MPOM3BOAUTENEM.

Ecnn ycrnoBusi no BETpPOBOW Harpyske COrnacoBaHbl B [OroBOpe, 3Ha4YeHus
CpedHer U MakCcMMarnbHOW CKOPOCTEN BeTpa AOSTkHbl HaxoauTbCa B npegenax
MPOEKTHBIX MPaHWYHBLIX 3HAYEHWI, YCTAHOBIEHHbLIX OOrOBOpoM. B Takom crnyyae
BMUSIHAE BETPOBbLIX HArpy3oK Y4MTbIBAETCH MNPOM3BOOUTENEM T[PagupHU, Kak
yKka3aHo B 9.3.2 nnu B npunoxxeHunn A.

Ecnun B goroBope npeaernbHble 3Ha4YeHWs He YCTaHOBIEHbI, CPeAHSsS CKOPOCTb

BeTpa He AormkHa npesblwaTte 3 M-c—1. CTabunbHOCTbL CKOPOCTU BeTpa OormkHa
XapaKTepu30BaTbCSA COXPaAHEHMEM CTaHOAPTHOMO OTKIIOHEHWsI CKOPOCTWU BeETpa o
(m/c) oT cnpaBOYHOro 3HadYeHMs B nepedenax rpaHnYHbIX 3HAYEHUN B TeYeHue
nonyyaca (30 MvH) neped nposegeHNEM 3amepa U BO BPEMSA HErO HE3aBMCUMO OT
NPOAOIPKATENBHOCTM NeprMoga NCNbITaHUS.

a < 0.5+0.2F, ., - AN Bcex cnyyaes.

Kpome TOro, npy npoBeAeHUM UCMbITaHUN aTMOCEpPHbIE YCHOBUS LOSDKHbI
OTBeYaTb YKa3aHHbLIM HUXE YCIIOBUSIM:

- OTCYTCTBUE A0Xas, CHera unm rpaaa;

- OTCYTCTBME TyMaHa, pasHula Mexay NnokasaHusiMK Cyxoro TepMomMeTpa i, U

MOKpoOro TepMmomeTpa £,, AorkHa 6biTb 6onee 0,1 K;

- Npy Hanmnumnm OOBLEKTOB, NPEACTaBnAlWMX cobon npendaTtcTBusa (gpyras
rpagvipHs, MalWHHBIN 3an U T.M.) N HaXo4sWMXCa No COCeACTBY C rpagupHen, BO
BHMMaHWe NPUHUMAatOTCS TONbKO Te pesynbTaTtbl, KOTOpPbIE NOfydYeHbl B TO BpeMS,
Korga BeTep He OyI CO CTOPOHbI AaHHbIX OO bEKTOB;

- yCpeaHeHHast TemnepaTypa OKpyKatoLLEero Bo3gyxa no BriaxXHOMy TEPMOMETPY

£, Ha BXo[e BO34yxa [orkHa COCTaBNATb He MeHee 2 °C (&, 22 °C).

[MaBHbIM O0Gpa3om Ans rpaguMpeH ¢ ecTeCTBEHHOW Taron Gornblioe 3HavyeHue
MMEET KOHTPOJb aTMOC(bepHOFO rpagneHTa BO BpemMA nposeaeHusa WUCMNbITaHUA,
MOCKOMbKY OH BIUSIET Ha MIIOTHOCTb BXOASILLEro Bo3ayxa, KoTopas SBMseTCs Of4HOM
N3 COCTaBNAKOLLMX TAMM, 3acCTaBMSALWEN padboTaTh rpaanpHio. B ToM criyyae, korga
3HayeHne aTmocdepHoro rpagueHTa Obino corrmacoBaHoO B AOroBope, 3HavyeHue
cpegHero rpagueHTa, M3MepEHHOro Ha BbICOTE, paBHOW ABOVHOW BbICOTE rpagupHu,
OOJDKHO HaxoAuTbCs B MNpefenax, yKkasaHHbIX B TeXHUYeckux TpeboBaHusix. B
crnydyae, ecnm aTMoCepHbIA rpagueHT He Oblf YCTaHOBIEH 4OMOBOPOM, CpegHee
3Ha4YyeHune rpagmneHTa goJnkHO ObITb oTpulartesibHbIM U npeBblilaTb MUHYC 1 K Ha
100 m.

Mokasatenem rpagveHTa sABnsieTCst abCOMOTHAA Pa3HOCTb MEeXOy CpeaHen

TemnepaTypol Mo CyxoMy TEPMOMETPY i, Ha BxoAe BO3gyxa B IpagupHi

TeMnepaTypon OKpyKaloLLero Bosayxa no CyxoMy TepMomeTpy i, . Temnepatypa B
npegenax ot MmHyc 1 K go 0 K B OomblwmHCTBE Cly4yaeB COOTBETCTBYET
aTMocdepHomy rpaaneHTy B npegenax ot 0 K Ha 100 m go muHyc 1 K Ha 100 m.

PasHuua Mexay 3Ha4YeHneM TemnepaTypbl OKpYXatoLLero Bo3ayxa £; Mo Cyxomy
TEPMOMETPY M 3Ha4YEeHUEM CpefiHel TeMnepaTypbl Ha BXOAE Bo3ayXa B rpaaupHIo

£; MO CyxoMy TEPMOMETPY AOJDKHA YAOBMNETBOPATL CrEAYIOLLEMY YCIOBUIO:

=1< ¢, —£,) < 0K



OpyrvM  nokasatenem rpagupHu  SIBNSIETCS  BepTUKalnbHbIA  FPagueHT
TemMnepatypbl MO CyxOMy TepMOMETPY, NpPeACTaBnsiowmin cobor  pasHuLy
TEMnepaTyp Mo CyxoMy TEPMOMETPY MeXdy YPOBHEM 3eMiM U BEPXHEN OTMETKOWA
BBOAA BO3Ayxa. Ha Bpemsi NpUEMOYHbIX UCMbITaHWA cpedHee 3HayeHue
TEMNepaTypbl MO CyxOMy TEPMOMETPY B BEpXHEN TOYKE WM Ha BEpXy BBOAA
BO3Ayxa AOIPKHO ObiTb Kak MUHMMYM Ha 0,15 °C Hwke CpedHero 3HayeHust
TeMnepaTypbl MO CyXoMy TEPMOMETPY, U3MEPEHHOTO Ha BbicoTe 1,5 M HaZ ypoBHEM
3eMnu.

B cnyyae HapyLueHust TpeboBaHWi (NONOXUTENbHBIN aTMOCKEPHbIN TPaaNEHT),
HE3aBWUCMMO OT MOKAa3aTeNsl, IKCMyaTaLMOHHbIE UCMbITAHWUS MOTYT NPOAOIKATLCS
TONMbKO MPW YCIOBUM COITIacUs BCEX Y4aCTBYIOLLWX CTOPOH.

5.3.4.3 TpeboBaHus no paboyer KoHgMrypaumm

Bo Bpemsi uWCMbITaHWA [PaguvpHs [O/iPKHA WMETb CBOK  HOPMarbHYH
KOHdpMrypaumto, cuctema npegoTBpaLLeHns HamMmep3aHusl 4ormkHa ObiTb OTKIOYEHa,
06X0HbI€ KOHTYPbI 3aKPbIThbl.

5.3.4.4 YcnoBus ucnonb3oBaHus npnbopos

Mepen HauyanoMm wucnbiTaHWs, B ClNy4yae MNPUMEHEHMSI HEMpsMOro MeToga
onpedeneHus pacxoda, HeobXoAUMO BbINOMHUTL KanMOpPOBKY WCMOMb3yeMbIX
N3MepUTESbHbIX 4aTYMKOB 1 NPUOOPOB.

6 MeTtoauka npoBefeHUs1 UCMNbITaHUN

6.1 Uccneayemble napameTpbl

B Tabnuue 2 npvBedeHbl NnapaMeTpbl, BNMSIOLWME HA TENNOBbLIE UCTbITaHWS AN
KaXKIoro Tuna rpagupeH, npeacTasneHHbIX B pasgene 1.
Tabnuua 2 - MNapameTpbl, BIMAIOLIME Ha TEMMOBbIE UCMbITAHUA AN Ka)Ooro Tvna
rpagvpeH

Twn rpagmpHn Temnepatypa || ATmocdbepHbIn || SdodoekT Tara
BO3ayxa rpagueHT BeTpa BEHTUNATOpPA

Apyroe

EctecTBeHHada Tara Cyxom X X -
TepMoMeTp
(Bxon)

MokpbIn
TepMOMETp

(HapyxHas
Temneparypa)

EcTecTBeHHas Tara, Cyxon X X X
ycureHHasi TEPMOMETP
BEHTUNSATOPOM (Bxon)

MokpbIn
TEpPMOMETP

(HapyxHas
Temneparypa)




MpuHyouTensHasa Tara
(Kpome cepuinHbIX)

MokpbIn
TepMOMeETp
(HapyxHas
Temnepartypa
nm
Temnepartypa
Ha Bxofe)

WcnaputenbHas/cyxas
C YMEHbLUEHHbIM
dhakenom

EcTtecTBeHHas Tara

an/IHy,D,VITeJ'IbHaFl TAra

MokpbIn
TEpMOMETP
(HapyxHas
Temneparypa
nnm
Temneparypa
Ha Bxoae)

MokpbIn
TepMoMeTp
(HapyxHas
Temneparypa
nnm
Temneparypa
Ha Bxoae)

JononHuTenbHas
npoBepka

dakena

1 PeLI,VIpKyJ'IﬂLWIﬂ He ABNAeTCA FapaHTVIVIHbIM cny4yaem.

6.2 KonuyecTBO namMepeHunmn

MokasaTenu, KOTopble [AOMKHbI W3MEPSATbCS AN KaXOOoM M3  CriegyroLmx

XapakTepucTuk:




a) TennoBble XapakTEPUCTUKN:

- CKOpPOCTb BeTpa Ha BbicoTe 10 M HaZ ypOBHEM 3eMiu;

- HanpaerieHne BeTpa Ha BbicoTe 10 M Hag ypoBHeM 3eMmnn (TONbKO ecnu
YYUTBIBAKOTCSA onpeaeneHHble cekTopa);

- NnoBUOMETPUS (NpU HEOOXOANMOCTW);

- aTMocdpepHoe AaBsreHve g ;

- TemMnepaTypa Hapy)HOro Bo3ayxa Mo BriakHOMy TEPMOMETPY Ha BbIXOAE Ly ,
nsmepsieMass Ha BbicoTe 10 M Hag yYpPOBHEM 3eMIM WNM anbTepHaTUBHO, -

OTHOCUTENbHAasA BraXHOCTb HapyHoro Bo3ayxa #

- TemrepaTtypa OKpYXalLIen Cpefbl MO CyxOMy TEPMOMETPY Ha BXOAE f,,
nsmepsieMas Ha Bbicote 10 M Hag, ypOBHEM 3eMIK;
- TemnepaTypa Bo3dyxa Mo CyXOMy TEPMOMETPY Ha BXOAE B MCMAapUTENbHYIO

TPAAVPHIO £ ;
- TemnepaTtypa BO3gyxa MO BIaXHOMy TEepMOMETpPYy Ha Bbixode W3

NCMapuUTENbHON rpagupHn £y, UMK anbTEePHATUBHO - BNAXXHOCTb BO34yXa Ha BXo4e
BO3/lyXa B UCMAPUTENbHYIO MPaaupPHIO &1 ;

- TemMneparypa XoInof4HOM BoAbl i, ;

- Temneparypa rops4yen LMpKynmpyoLen Bogbl (€Criv NpuMeHUMO) iy, ;

- Temnepartypa 400aBOYHOM BOAbI &y, (Npy HEOOX0OUMOCTHN)*;

*

YKasaHHble TemnepaTypbl W pacxod HeobxoaWMbl, TONMbKO €cru
COOTBETCTBYIOLLWMI YPOBEHb MOTOKA AOMONMHUTENIbHOM BOAbI BXOAUT UMM BbIXOAUT
MeXay CEeYEHUIMU U3MEPEHMS! TEMNEepaTypbl ropsyeit 1 XoroaHOW BoAbI.

- Temneparypa otbupaemon Bogb! £ (Npn HeobxogmmocTn)* ;

*

YKasaHHble TemnepaTtypbl M pacxod Heobxooumbl, TOMbKO €Cnu
COOTBETCTBYIOLMA YPOBEHb MOTOKA AOMOSHUTENbHOW BOAbI BXOAUT UMW BbIXOAUT
MeXOy CeYEeHUsIMM N3MepeHnst TeMnepaTypbl ropsiyen 1 XorogHon Boabl.

- 060 BEMHBIV pacxod LUMPKYNMPYIOLLEV BOALI B UCMAPUTENBLHON rPagupHe # ;

- 06BEeMHbIV pacxop Nomny4YeHHoOW BoAbl #2,, (Mpy HeobxogumocTn)* ;

*

YKkasaHHble TemrepaTypbl W pacxod HeobxoAWMbl, TONMbKO €ecru
COOTBETCTBYIOLMIA YPOBEHb MOTOKA AOMOSNTHUTENBLHON BOAbI BXOAUT WIM BbIXOAUT
MeXay CEYEHVUSIMU U3MEPEHMSI TEMMNEPATYPbI ropsiveit 1 XONoaHOW BOAbI.

- 06beM pacxoga oTbupaemon Boapbl #; (Npu HEOOXOAMMOCTM)® .

*

YKasaHHble TemnepaTypbl UM pacxog HEo6XOAWMbI, TOSbKO  €ecru
COOTBETCTBYIOLLWMIN YPOBEHb MOTOKA AOMONMHUTENIbHOM BOAbI BXOAUT WIM BbIXOAUT
MeXay CeYEHVSIMU M3MEPEHUST TEMMNEPATYPbl FOPSYEN U XOTNOAHON BOAbI.

b) Hanop gna nokaunBaHuns Boabl Mo rpagupHe:
- [aBneHune B BO403abope oxnaguTenbHOro BBoga (M numMut nogaudn).

C) XapakTepuCTUKM yHOCa BOAbI:
- 06beM pacxoda BoAbl C TaKUMU XKe XUMUYECKMMM XapaKTEPUCTUKaMM, YTO U

BOAa, TepdaemMadn n3-3a yHoca Braru -WP .

d) YmeHbLeHne wnenda:

- TemnepaTtypa Mo MOKPOMY TEPMOMETPY Ha BbIXOAE W3 rpadupHU f,1 WK

OTHOCUTENLHON BNaXXHOCTU 23

- TeMnepaTtypa Mo CyxoMy TEPMOMETPY Ha BbIXOAE M3 rPagupHu £;73.

€) ATMOCbepHbI BEPTUKAmNbHbLIN rpagueHT (7.



f) MowHoCTb, NnoTpebnsemas BEHTUNSITOPOM.

6.3 NokasaTtenu, KOTopble AOMXKHbI ObITb onpeaesneHbl

Criepytolyie nokasaTteny omkHbl GbiTb onpeaeneHb! Npy NOMOLLM pacyeToB:
- MacCcoBbIl pacxod BoAbl HA BXOAE B rPaAvpHIO;

- CTENEeHb OXNaXaeHusa &y —i.;

- cpegHada TemnepaTypa OxnaXaeHHou Boabl £, .
6.4 UamepeHna u pacyeT cpeaHUX 3Ha4YEeHUN

6.4.1 UamepeHnsa atmocd epHbIX NapameTpoB

6.4.1.1 U3amepeHusi CKOPOCTH 1 HanpaBneHus BeTpa

N3mepeHuss CKOpOCTUM Vjriy W Hanpaenenus BeTpa fy; [OOIbkHbl ObliTb
npoBeaeHbl aHEMOMETPaMM YaLle4Horo Tvna v dororepamm Ui nNpy NOMOoLLM y3r1oB
aHeMomeTp/cpriorep.

Mpy BBINOMHEHWN paCLUMPEHHbBIX UCMbITAHWUIA, ONPEdENsIoWMX BNMSHWE BeTpa
Ha nrowaake Ha paboTy rpagupHW, PEeKOMEHOYeTCs MWCMOoMb30BaHWe Tpex
n3MepuTenbHbiX NpubopoB, MNpu 3TOM OOHOTO UW3MepuTernbHOro npubopa
O0CTaTOYHO.

[lns oTKpbITOro NnpocTpaHcTBa NpMbop AosmkeH ObiTh pa3mMelleH Ha BbicoTe 10
M Hag YPOBHEM 3eMin, MpU 3TOM U3MEpUTENbHblE NPUOOPbI  LOIMKHbI
pacnonaratbCsi Ha pasHbIX CTOPOHAaX, €CfvM 3TO BO3MOXHO, Ha MWHUMAarbHOW
auctaHumm 300 m  or moboro KpymHoro npegmeta  (rpaguvpHK,  TEXHMKW,
Haxofslenca Ha nnowaake, n 1.0.). JaHHble ycrnoBusi AOMKHbI BbITh yKa3aHbl B
CornaLleHnn Mexay 3aKka3yukoM U UCMONHUTENEM.

6.4.1.2 V3amepeHus TemnepaTypbl HapyXHOro BoO3yxa MO CYXOMy W MOKPOMY
TEPMOMETPY MUIM OTHOCUTENBHOM BRXXHOCTN 1 aTMOCHEPHOro AaBrneHus

Ecnn Tpebyetcsa, TemnepaTypa HapyXHOrO BO34yxa MO CYXOMYy U MOKPOMY
TEPMOMETPY MIN OTHOCUTENMbHAA BMAXHOCTb U aTMocdepHoe OaBneHne Bo3ayxa
OOSKHbI U3MepAaTbesa Ha BbicoTe 10 M Hag ypoBHEM 3emMnM Ha MecTe, rae
NpOBOAUIINCL U3MEPEHMST CKOPOCTM W  HanpasBfieHUss BeTpa, MOCPeacTBOM
TepMomeTpa u 6apomeTpa.

foe Heobxoommo, cpedHWM TemnepaTypHbli  BepTUKanbHbIA  rpagueHT
OKpyXatlollero BO3gyxa MO CyxoMy TepMOMETpY [AOIKEH M3MEepsTbCa B
HEenocpeaCcTBEHHON OGNM30CTU OT rpaguvpHU, MeXay OTMETKOW LieHTpa M Bepxa
BXOA4a BO34yxa, M Ha BbICOTE, B [Ba pa3a MpeBbILaloLLen BbICOTY NCNapUTeEnbHOM
rpagupHu.

30HAbI AOMKHbI ObITh 3aLLMLLEHbI OT COMIHEYHbIX Ny4en 1 4oxas.

6.4.1.3 Onpeaenenne ooxas
Onpenenenve goxasa  MoOXeT  ObiTb  BbIMOMHEHO — KOBLUEOGpPA3HbIM
NIBMOMETPOM UM HANPUMEP, NHAMKATOPOM OXAS, UMW BU3yaribHbIM CNOCOOOM.



6.4.1.4 N3mepeHus TemnepaTypbl BO3yXa Ha BXode MO CYXOMYy W MOKPOMY
TEPMOMETPY UMM OTHOCUTENBHOW BNAXHOCTH
[ns cpeabl, He CBA3aHHOW C UCMapUTENbHOW rpaaupHen, TemnepaTypa Bo3ayxa

Ha Bxo4e MO CyxXxoMy TepMOMETPY £ M MOKPOMY TepMOMETpy £, (unm
OTHOCUTESNbHAA BIaXXHOCTb) OOSMKHA M3MepATbCA OnM3KO OT Bxoga Bo3dyxa Ha
MakcumanbHon guctaHumm 1,5 m.

MnHUMansLHoOe KONMMYeCTBO A4AaTUYMKOB AOSDKHO ObiTh #.%,, O ¥, - KONn4ecTBO

OaT4YMKOB MO OKPYXHOCTM; #,, - KONMYECTBO Npob Mo BbICOTE BXoAa BO3Ayxa (CM.
Tabnmuy 4).

[Mpy ncnonb3oBaHMM HECKOMbKMX AATYUKOB OHW AOMKHbI ObiTh pacnpegeneHs!
C onpeaerieHHbIMY MHTepBarnamm Kak Mo OKpY>HOCTU, TaK 1 Mo BepTyKanm.

Ecnun npo6bl CHATBI TOMBKO Ha OAHOM YPOBHE, NPeAnoyYTUTENbHO OHU AOMKHbI
NPOBOANTBLCS B LIEHTPE NPUTOYHOIO Bo3ayXa.

Mpobbl AomkHbI ObiTh 3alWmLIeHbl OT BAUSIHUA BOAbl M MPAMbIX COSIHEYHbIX
nyyen.

[nsa cpenbl, He CBSI3AHHOM C MCNapUTENbHONM rpaguvpHen, Nnpobbl 6epyTcs Tam,
r4e HeT KOHCTPYKLMM M BblOAOLWMXCA Hapyxy npegMetoB, B paguyce 45°, kak
MoKasaHo Ha pucyHke 1.

PVIC)IHOK 1 - 3oHa 6e3 MewakwLWmX INIeMeHTOB Ha Bxofe BO34yXa

A

1 - BEPXHUI YPOBEHb BbIXOAA BO34YXa; 2 - 30Ha 6€3 MelualoLmx 31emMeHToB

PucyHok 1 - 3oHa 6e3 MeLLaloLLMX 3NIeMEHTOB Ha BXode Bo3ayxa

Ecru YKa3aHHbl€ YCIIOBUA He cobntogatoTcs, HeobXxoaUMO AOMOSHUTENBHOE
cormatlleHne mexagy CTopoHaMu. Tam, rge MCnosnb3yTCA AONOJIHUTENbHbIE TOYKN
n3mMepeHuna, pesdynbratbl AO0JDKHbI YHUTbIBATb BIIMAHUNE TEX I'IOBerHOCTeI‘/‘I, KOTOpble
OHWU NpeacTaBsiAtoT.

6.4.2 U3mepeHMa wun pacuyeT abCONKTHOM U OTHOCUTENBLHOW BNAXHOCTU
HapyxHoro Bosgyxa (+# un )

M3amepeHnss HapykHOW BRaXHOCTM OO/DkHbI  ObiTb  MPOM3BEAEHbl C
MCNOMb30BaHMEM  TPEXCEKUMOHHOTO MNCUMXpOMEeTpa WM  Tpex MapoMeTPoB
(Hanpumep, TOYkM pockl). DTN NPUOOPbLI AOMKHbI ObiTh 3aLLMLLIEHBI OT MPSAMbIX
CONHEeYHbIX nyyen n goxas. MNprubopbl pasmellatoTca Ha BeicoTe 10 M Hag 3emnen
BOM3N MecTa N3MEPEHMS CKOPOCTU 1 HaMNpaBneHusl BeTpa.

M3mepeHnss NCUXPOMETPOM CYXOM W BRAXHOW TemnepaTypbl MO3BONSHOT
onpefenuTb OTHOCUTENbHYKD BMNAXHOCTb OKPYXKAalOLWEro BO3Adyxa, a Takxke
abConTHYI BaXHOCTb, [Af1I1 YEero MOXHO MCMonb3oBaTb METo4 pacuyeTa,
yKa3aHHbI B 8.2.3.

B cnyyae uvcnonb3oBaHWS MAPOMETPOB KOMOMHMPOBAHHBIE U3MEPEHMWS
OTHOCUTENbHON BIAXXHOCTU M TemrepaTtypbl MO CYXOMy TEPMOMETPY MO3BONSHOT
paccuyutatb Temnepatypy Mno MOKPOMY TEepMOMETPY, Mpu 3STOM 3HaYeHue
abConTHON BMAXHOCTM OKPYXaloLEro BO34yxa PacCUMTLIBAETCA MO 3TOW e

dopmyre.



6.4.3 UamepeHna atmocdepHoro aaBneHnsa
ATmoccepHoe aaBreHne MOXeT ObiTb M3MEPEHO C UCMONb30BaHMEM AaTyumKa
abCconTHOrO AaBneHUs], 3alLMLLEHHOTO OT BO34,ENCTBUS BETPA.

6.4.4 Temnepatypa BoAblI

6.4.4.1 OnpepneneHune TemnepaTypbl ropsiden Boabl iy

Ecrnn BO3MOXHO, UCNbITAHNS OOMMKHBI MPOBOAUTLCS MPY MOMOLLY OTKIHOYEHMS
KOHTYPOB BOAbl Ha NOMOSIHEHME U NPOMbIBOYHON BOAbl. ECnM HET BO3MOXHOCTW,
TeMneparypa AosrkHa ObiTb M3MepeHa B COOTBETCTBUM € 6.4.4.2 1 6.4.4.3.

a) n3mMepeHna Temnepartypbl LI,I/IpKyJ'II/Ipy}OLLI,eIZ BOAbI NPpU OOCTWXEHUN rpagupHN:

- TeMneparypa FOpFI‘-IeI7I BOObl OOMkKHA ObiTb n3mMepeHa B CTOdKe WM Ha
BogopacnpenennuTesibHoOM yd4acTke rpaanpHu;

- B Cllydae OByX BXOA4OB AJ1d BOAbl TeMnepartypa OOoJnkHa ObITb n3mMmepeHa Ha
KaXaom CTOAKe U Ha BogopacnpenenntericHOM y4acTKe,

- niameputernbHoe yCTpOIZCTBO OOJTKHO BKIHOYaTh B cebs Tpn 30HAa Ha KaxkabIn
CTOAK nnm BO,D,OpaCHpe,D,eﬂVITeﬂbeIVI Y4acCTOK.

b) pacueT cpeaHen Temnepatypbl ropsyen Boabl:

- OAWH BXOA4 [AnA ropsyen BoAbl - CPedHss TemnepaTtypa i paBHa
cpegHeapumeTudeckon TemnepaType, UISMEPEHHON B KaXKO0W TOYKE;

- ABa BXo4a ANis ropsiden Bogbl - cpegHasa TeMneparypa ropsayen Boabl 4oSmkHA
ObITb paccyunTaHa, ncxogd n3 temnepatyp no COOTBETCTBYHOLLMM MOTOKaM.

6.4.4.2 OnpeperneHve TemnepaTypbl BOAbl HA MONOHEHNE £y,

TemnepaTypa BOAbl Ha MOMOSIHEHWE [OMKHA W3MEpPSTbCA Ha BXxode B
oXnaXgarLwmii BoasiHOM KOHTYp. MamepuTenbHoe yCTpOWCTBO BKMtovaeT B cebs
TPpW 30HAA.

CpenHsisi TemnepaTypa BoAbl Ha NOMoSIHEHVE paBHa CpefHeapudMeT4eckomy
3HAYEHUIO BCEX M3MEPEHHBIX TEMMEPATYP.

6.4.4.3 OnpeaeneHve TemnepaTypbl NPOAYBOYHOM BOAbI i

TemnepaTypa npogyBoOYHOW BOAbl AoSmkHA ObiTb M3MmepeHa B mecTe cbpoca
NpoaYyBOYHON BOAbI, HA IPaHULLE rPagUupHW.

M3mepuTensHoe yCTPOMCTBO AOIMKHO BKOYaTh B cebs Tpu 3oHAa.

CpeoHsis  TemnepaTtypa  NPOAYBOYHOM  BOAbl  OnpedenseTrcs  Kak
cpenHeapnMeTnyeckoe 3Ha4eHne N3MePEHHbIX TeMnepaTyp.

6.4.4.4 OnpepneneHune TeMnepaTypbl OXraxaeHHoW Boabl £, :

a) U3MepeHue TemnepaTypbl LMPKYNUPYIOLENn Bodbl Ha Bbixoge w3 GaccenHa
XONoaHoOM BOAbl

O0uwasa yacTtb

TemnepaTypa LMPKYNMPYOLEN BOAbI, NpeanovTUTENbHO, JOIPKHA N3MEPATLCS
BHYTpPW TpyD, Ha BbIXode M3 rpagupHU M Neped HacocoM (XONoAHOW BOAbl) MM
HENocpenCcTBEHHO B BOAOCTOKE. TaK e U3MepeHust MOryT ObiTb MpPOBEAEHbI U
nocre Hacoca, HO B Cry4ae KOppeKLun TeMnepaTtypbl OXIaxgeHHON BOAbI, 3a cHeT
Tenna nepegaHHoro npu pabote Hacoca, Npu 3ToM TpebyeTCcst NPUHATL Mepbl Ans
NpeaoTBpaLLEHNsI NOSIOMOK (Hanpmumep, NOIOMKM TEPMOMETpa);

b) nsmepenus BHyTpn Tpyo

B cnyyae HeckonbKkux BbIXOASILLMX MOTOKOB TemnepaTtypa AOIPKHA U3MepsTbCS
B KaXKOOM U3 HUX.

MuHMManeHoe KonmMyecTBO 06pasL0B Ha OLHOM BbIXOASILLEM MOTOKE [OIDKHO

ObITb 2.5 1072, me e BblpakeHo B Kr-c—1. OGpasubl AOmMKHbI ObiTh
pacnosnoxeHbl, kak ykazaHo B EH 306;



C) U3MEpPEHUs B CTPYKTYpe OTBOASILLEN BOAbI

3

MuHumansHoe 4Yucno nNpob AomKHO ObiThb Ge 1077, TO€ &y BbIPAKEHO B

kr-c-1.

Mpw rmy6uHe Boabl cBbIWwe 1,5 M A0mkHbI ObiTb B35IThI NPODOLI C ABYX YPOBHENA.

MpumeuaHve - Ecrv TemnepaTypa Ha 0gHON unm Bornee M3MepUTEnbHbIX TOYEK
oTrmyaetcs Gonee yem Ha 1 K OT cpegHen, MepBbiM LIAroM K YCTPaHEHWIO
HETOYHOCTWU O0IKHO ObITb yBenm4eHne Konn4ecTsa 4aTtyMKoB B ABa pasa.

Ecrnn HeTo4HOCTU HENpueMnembl, TO HEOOX0OUMO onpeaenuTb TemnepaTypy no
nioKkanbHoOM CKopocTn (NyTem U3mMepeHus).

B aTtom cnyyae HeobxoaMMO COCTaBUTb rpadmku CKOpPOCTM Ans BoAbl
neprneHguKynsapHO K CEKL MM N3MEPEHNS, ECNM CpeHss TeMrnepaTypa B O4HOW Unu
bonee mM3meputenbHbIX ToYKax oTinyaeTca 6onee yem Ha 1 K Ha oguwH BbIXoa B
TeYeHne Wu3MepuTenbHOro nepuoga. OTU rpadwmkK, C OOHOW CTOPOHbI, AatoT
BO3MOXHOCTb onpeaesimtb MMHMMarnbHOe KONnM4eCcTBO yCTaHaB IMBaeMbIX 4aTYUKOB
M UX MECTOPacCMONIOXEHUS U BbISICHUTb, €CMM 3TO HeobXoAMMO, UCXOA4s W3
OMUCaHHbIX YCITOBUI, B3BELLEHHOE 3Ha4YeHVe TemnepaTyp C y4eTOM CKOPOCTEN.

Tam, rge UWKN MOMOSMHEHUS HEe OTKMOYEH, HeobXoaAMMO MPUHATL Mepbl
NPeaoCTOPOXHOCTW, Hanpumep, BbIMOMHUTE M3MEPEHME MONs CKOPOCTEW, YTOObI
UCKIMIOUYUTb, YTO OAHOPOAHbIE NOTOKN He ByAyT 06HapYKeHbI.

6.4.5 Pacxon Boabl

6.4.5.1 O0LWMe NonoxeHus

CywecTBylOT ABa Tuma pacxoga BOAObl, KOTOpble BXOAAT B [PaavpHIO U
BbIXOASIT U3 Hee:

- pacxog BOAbl, HEM3MEHHbIN BO BpEMEHU (pacxofbl, CO3AaBaemMble Hacocamu,
6e3 perynupylowmx MeXaH1M3MOB CUCTEMbI).

MpymeyaHue - CrieayeT NPUHATL Mepbl NPEAOCTOPOXHOCTN AN obecneyeHms
nageHust faBneHnst HEM3MEHHbIM BO BPEMSI UCMbITaHWIA (YMCTble Tpybonposoab!).

- YPOBHWM pacxofda BoOAbl, KOTOpble W3MEHATCA B 3aBUCUMOCTU OT
06cToATENLCTB (YPOBEHL BOAbI, KanaH, nopor 1 T.4.).

MpumeyaHve - IamepeHusi pacxofoB TAKOro TUMa NPOBOASATCS HA NOCTOSIHHON
OCHOBe BO BpeMsl pabo4mx UCMbITaHWA.

6.4.5.2 W3mepeHne o0O6BLEMHOMO pacxoda LMPKYNMpYlOLWenW BoAbl Ha BXode B
rpagupHIo i

B 3aBuCMMOCTM OT Tuna OXnaXgaroLlero KOHTypa noTepu BoAbl MOryT ObiTb
NOCTOAHHBLIMW UM N3MEHSIIOLLMMUCS.

B nepsom crnyyae namepeHus cnegyet npoBOAUTb ANs KAKO0ro TMrna HacocoB,
npoBepsieMbIX B 3KCMMyaTauum npu MOMOWM MeToda 30Hbl CKOPOCTEeW, MeToaa
MOCTOSIHHOTO BpbICKAa MOTOKA, C MCMOSIb30BAHMEM PaAMOaKTMBHBIX MHAWKATOPOB
(MOK 2975-3) nn60 nobbIM ApYrMM paBHO3HAYHbLIM CNOCOBOM.

Bo Bpema npoBegeHus WCMbITaHWW  TeMnepaTypHbIX  XapakTepucTUK
KoHdMrypaums paboTaloLLmx HacoCOB AoMmkHa OblTb NpoBepeHa ANs onpeaeneHust
06 LLero ypoBHs pacxoaa.

Bo BTOpoM cnydae [OmKHbI MCMONbL30BaTbCHA CTaHAapTHble MeToAbl U
yCcTponcTBa onpegeneHuna nepenaga gasnexus (EH MCO 5167-1 n UCO/TO 3313)
unm ¢ ucnonb3oBaHnem nepermea (MOK 1438-1), nMbo HenpsiMoO MeToa, KOTOpPbIV
TpebyeT npenBapuUTensHoOM KanmbpoBKu.

6.4.5.3 1amepeHnst 06 beMHoro pacxoga 06aBOYHOM BOAObI #iyy,

Ecrn nopgavy no6aBo4yHOM BoAbl HE OTKIIHOYAKOT BO BPEMS OMPEAENEHUS #y,,
TO W3MEpEHMs1 MNPOBOAATCA CTaHO4APTU3NPOBAHHBIMM MeTodamMm n npubopamm
onpeaeneHs abCcormoTHOro cHwkeHusa paenenus (EH MCO 5167-1 n NCO/TO
3313), nepenaga gasnerHus (MCO 1438-1) unmm KOCBEHHBLIM METOAOM, KOTOPbI
TpebyeT npeaBapuTenbHON Kanmb poBKU.



6.4.5.4 'amepeHne 06 bEMHOro pacxoga NpoayBOYHON BOOb! #2py,

Ecrm BO Bpemsi W3MEPEHWUN #2y, HEBO3MOXHO OTKIOYUTL  KOSMEKTOP
HUCXOOSLLUEro MOTOKa BOAbl, TO WU3MEPEHUS [OO0MMkHbl ObiTb  MNPOBEAEHbI
CTaHZapTHbIMWU MeTodamun U npubopamu onpeneneHus abComMOTHOrO CHIDKEHUSI
nasnenuns (EH/NCO 5167-1 n MCO/TO 3313), nepenaga gasnenuns (MCO 1438-1)
U KOCBEHHLIM METOAOM, KOTOPbLIN NOTPeOYeT NpeaBapuTENbLHOM KanndpoBKM.

6.4.5.5 OObeMHbIA pacxod BoAbl B BuAe Kanelb CUCTEMbl peKynepauun

OXIaXXOEeHHOW Boabl & 1%
O61bemMHbIN pacxon BoAbl B BUAE Kanenb CUCTEMbI PeKyrnepaLn OXnaxgeHHON
BOAbI onpeaensieTcsl BO BpeMs UCCreqoBaHMs TEMNOBLIX XapakTepUCTUK.
BennunHa pacxoga npu yTevkax AoibkHa ObiTb YCTaHOBMEHA C MOMOLLLHO

M3MEPEHHbIX UINn npeasapuTeribHO onpenenieHHbIX BeJNIMYNH PaCXOO0B #ipy W #iy

N pacCYUTaHHbIX BENMU4YUH pacxoda iy N g .

nOFpeLLIHOCTVI, npucywme 3aTomy Metony, nNno3BonA0T onpenesimtb TOJIbKO, YTO
YpPOBEHb pacxoda rMnpu yTedkax HaxXxoguTCA HWKe YCTaHOBJIIEHHONo O0roBopom
3Ha4YeHu4.

6.4.5.6 MMapaBnMyeckme NoTepu B KOHTYPE LIMPKYIMPYIOLLEN BOoabI £

Bo Bpems mmagpaBnMyeckMx MWCMbITaHUA MapaBiMYecKne mnoTepu LODKHbI
OCTaBaTbCS HKE 3HAYEHUI, OnpeaenieHHbIX Ha MOMEHT 3akasa.

M'MapaBnuyeckne NOTeEPN MOXHO ONpPeaenuTbL CNeayoLLMMM N3MEPEHNSAMM:

- Pa3HOCTM CTAaTUYECKMX HAMOPOB £, C NCMOMb30BaHMEM ABYX NPoG;

- OBYX OTHOCUTESbHbIX BEMMYMH HAMoOpoB, UCNOSb3ys ABa AaTyuKa.

[atuvkn pomkHbl ObITb MNOACOEAMHEHbI K ABYM MOCTOSIHHbIM — TOYKaMm
namepeHunn. OgHa gosmkHa HaXoaUTbLCSA Ha BXOgHOM Tpybe ropsiden Bogbl, a BTopasi
- Ha BbIXOAHOW Tpybe XOrogHOM BOAbI.

[nsa BbluMCREHMSA MMOpaBIMYECKUX MOTEPb [LOMOMHUTENBHO MCMOMb3YTCS
criegylowme ucxogHble AaHHbIe:

- Mrowaan nonepeYHbiX ceveHun Tpyd B Todkax oTbopa paBrneHus
NPUXOASLLEro N YXOA4SLIEro NoTOKOB BOAbI;

- pasHMUa Mexdy BbIXOAOM BOAbl W3  pacnbiMTENbHBLIX (IOPCYHOK W
NOBEPXHOCTbIO BOAbl B HacceinHe XonogHon Boabl.

Ona uvckmoveHna cnmuwkoMm 60onblIo MHTEepPdEepeHLUn B CKOPOCTHOM More
TOYKN M3MEPEHUS OaBMEHUS AOSMKHbI HAXO4UTLCA Ha AOCTATOMHOM yAaneHun ot
HEepaBHOMEPHOCTEN BOCXOASLUMX N HUCXOASALWMX NOTOKOB. CeveHns aormkHbl ObiTb
pacnosnoXeHbl BHYTPU U CHaPYXN COOPYXEHUS.

YpoBeHb Boabl B 6acceiHe XonoAHoW BoAbl HA NPOTSKEHUN BCETO UCTbITaHUS
[OJIDKEH NogAepKMBaTbCA HA HOMUHANBHOM YPOBHE.

N3mepeHne OBBLEMHbLIX PacxofoB B LIMPKYNMSILMOHHBIX Hacocax gppc  (CM.
45.2).

6.4.5.7 N'amepeHne 06 beMHOro pacxoga [006aBOYHOM BOAObI #y,
N3mepeHnst omkHbl 6bITb BbIMOMHEHbI Tak, Kak yka3aHo B 6.4.5.3.

6.4.6 AHanu3 UMpKynupylowien Boabl

KoHueHTpaumsa B3BeLUeHHbIX WM pacTBOPEHHbLIX BeLllecTB, Macern, CMOon U
XAPOBbLIX CYDOCTaHUMI B LMPKYNMPYHOLWIEA BoAe AOMKHa OblTb u3MepeHa B
cootBeTcTBMM ¢ EH 872,

6.4.7 BbicoTa Hanopa rpagupHu
BbicoTy Hanopa rpagvpHy BbIYUCTIAOT MO opmyre
- 2
H, - BEPal 7 gy
PE 2g



rae P - nsmepeHHoe ctatndeckoe gasneHue, MNa;
H - BblCOTa OTHOCUTENBHO YPOBHA BaccenHa, M.

6.4.8 Notpebnsiemas MOLHOCTL BE HTUITATOPOM

M3mepeHnio noanexuTt TONMbKO 3nekTpuyeckass aHeprusi, noTpednsiemas
ABuratensiMm BEHTUNSTOPOB.

MoTpebnsiemasi aNeKTpo3HeprUs AoikHa OblTb onpegenieHa no M3MepeHHbIM:
HanpPspKeHWIo,  cune  Toka U KOIdhpMUMEHTY MOLLHOCTM nmMbo  mM3mMepeHa
HenocpeacTBeHHO. [Npn NpoBeaeHUN U3MEPEHUI B Kakon-nubo Touke, yaaneHHowm
OT ABMWraTens BEHTUNATOpa, CreayeT ydYuTbiBaTb NMOTEPU IMEKTPOIHEPTUM MEXOY
N3MepUTENbLHOM TOYKOW 1 ABUraTenem.

Ecrm akcnnyatauMoHHasi rapaHTusi OTHOCUTCS K BbIXOOHOWM MOLLHOCTM
npmeoga, TO MOXHO ucnonb3oBatk KI[, ycTaHOBMEHHLIN Npou3BOAUTENEM
npveoaa.

Mpubop, npuMeHsiemMbIi AN M3MEPEHUS  MOLLHOCTW, [O/bKeH ObliTb
oTkannbpoBaH nepeg MpPOBEeAEHVMEM WCMbITAHUA MNPU3HAHHOW HE3aBMCUMOW
nabopatopuen. ToYHOCTb MOXeT Kornebatbcsi He Gonee 4Yem Ha *1,5% (cm.
Tabnuuy 3).

Tabrmmua 3 - CTaHgapTHble OOMYCKM pas3nMyHbIX MpuOOpoB Of U3MeEpEHWUiA
MOLLHOCTH

M3mepeHne MOLLHOCTU BEHTUNSATOPA CTaHgapTHbIN gnana3oH MOLLHOCTU
BeHTUNsITopa, %

BattmeTtp 1-5

BonbTamnepmeTp 3-8

6.4.9 NMpoBepka noTepu BoAbl B pe3ynbTate yHOca Bnarm

6.4.9.1 YcnoBus notepu Bogbl B pesyrnbTare yHoca Brarv

O6bemHbIl  pacxod BOAbl, CBA3aHHbIA C  YHOCOM BRarvi #,, [OSDKeH
OocTaBaTbCs HUXE MOPOroBON BENMMYMHBI, ONPeaeneHHoN BO BpeMsl 3aKkasa.

6.4.9.2 MeTop, n3amepeHus

KornnyecTBo BOAbI, YHECEHHOE MOTOKAaMWU BO34yXa, AOMKHO ObITb M3MEPEHO B
16 To4Kax, pacnpedeneHHbIX TakuMm obpa3oM, YTobbl Kaxkaas u3 HUX oTcrexusana
npvmMepHo 1/16 ypoBHA NOTOKa Bo3ayxa:

- rpagupHS C NPOTUBOTOKOM - U3MEPEHME OOITKHO OblTb NPOBEAEHO Ha BbICOTE
1,5 M Hag KanneoTpaxaTenew;

- rpagupHsa C nonepedHbIM MOTOKOM - M3MEpeHMe OOSPKHO MPOBOAUTLCS Ha
PacCTOSIHUN HKe 3 M OT KansieoTpaxaTerns U BbITSXKHOTO BEHTUNATOPA.

O6bem pacxoga BOAbl, YHECEHHOW B Kannsax, LOrpkeH ObiTb U3MepeH
N30KMHETUYECKUM OaTYMKOM, rge o0bem cobpaHHOM Boabl BblYMTaAETCS N3 obbema
CcobpaHHbIX conen, Moo ApyrMM paBHO3HAYHLIM METOLOM.

6.4.10 NMpoBepka wnenda

6.4.10.1 O6uwme nonoxeHns

[ns rpagupeH, paspaboTaHHbIX C YMEHbLUEHHbIM LLUIeNoM, HE3PUMbIN LUNend
MOXeT ObITb MCCIeAOBaH, ECIM M3MEPEHBLI NapamMeTPbl BbIXOAALLETO BO34yXa U ero
NPOrHO3MPOBaHHOE COCTOSAHUE HaxoAuTCs B AOMYCTUMbIX rpaHuLax, Hanpumep, no
avarpamme Monbepa.



6.4.10.2 NamepeHusa

MapameTpbl BbIXOAALLErO BO3AyXa U3MEPSAIOT Ha BOOOpaXaeMow NiocKOCTM Ha
YPOBHE NpuUMepHO 1 M Hag BbIXOO4OM TaKOro ke AuaMeTpa, Kak WU KOHCTPYKLMS.
M3mepeHns npoBoaAT BAOMb OCHOBHOW OCW BbiXo4a BO3ayxa.

PucyHok 2 - Mpumep ceKLMOHUPOBaHUSA U3MEPAEMON 30HbI (KpyroBasi
30Ha)

PucyHok 2 - lNMpymep cekLMOHNPOBaHMSA N3MePAEMON 30HbI (Kpyrosas 30Ha)

30Ha BbIxoAa NoapasaensaeTcs Ha OVHAKOBbIe CEKLIUW, paBHbIe Mo NroLwaau.
Mo nMMHUM rpaBuTaLMM STUX CEKLWA, a Takke B LIEeHTparnbHOW ToYKe
yCTaHaBNMBAIOT MO OOHOMY MCUXPOMETPY. TemnepaTtypa OKpyXatlolen cpedbl Mo

CYXOMYy TEPMOMETPY £;3 WU NO MOKPOMY TEPMOMETPY f43 ONpenenseTcsi AaHHbIMU,
M3MepeHHbIMUN [N COOTBETCTBYIOLLIErO CEerMeHTa.
Bce nocneayiouwme pfaHHble O BbIXOAAWEM BO3AyXe M, B YaCTHOCTM,

OTHOCUTENbHAs! BMaXHOCTb @5 MOMYT BbITb BbIYMCNEHBI MO TEMNEpaType Cyxoro u
MOKPOro TEPMOMETPOB.

6.5 Pa3meweHne nameputenbHbIX NpubopoB

MocTaBumK 00513aH B COOTBETCTBMW C [OTFOBOPOM WM MO COMMALUEHUO C
KITMEHTOM WM ero NpefcTaBuTenem paspabotarb nraH NpPoBeaeHNst NPUEMOYHbIX
UCMbITAHWA N OCYLLECTBUTb BbIOOP M3MeputenbHbiX NpnbopoB nytem Bbibopa m3
BCEX pacnonaraembix NpubopoB, TEX, KOTOpPblE OH CYMTAET HeobXoaAMMbIMU (CM.
npunoxexve B).

Mocrnegylowme U3MEHEHMS B 3TOM MfiaHe [AOSPkHbl OCYLIECTBRATLCA MO
COrnaLLeHNI0 MeXay CTOPOHaMMW.

[na onpegeneHvs KommMyecTBa TOYEK M3MEPEHMs credyeTr WCMNosfb3oBaTb
OaHHble, yKasaHHble B Tabnmue 4. KonnyecTBo ToOYeK M3MEPEHUS OOIMKHO ObITb
onpefeneHo ¢ y4eToM OKOHYaTENMbHbIX 4OMNOSMHUTENbHBIX MECTHbBIX YCIOBUNA.
Tabnumua 4 - MMHUMarnbsHOe YNCIo U PacmnoNioKeHNE TOYEK U3MEPEHUS

MapameTp MuHMMansHoe 4Yncno Mpumevanns

O6BbeMHbIN pacxoq 1 Ha kaxayto Tpyoy B Tpybe
BOAbI




Temnepatypa ropsyen
BOAbI

0,5AMm2,

roe A - nnowaab cevyeHus
TpyObl B U3MepsiemMmon
TouKe

B ueHTpe noTtoka

Temnepatypa
XOIOAHOW BOAbl

2,5[;’{5_1 102

NamepsieTcsa Ha BbIxoade U3
6acceliHa. OnpepensieTcs
B KJIOYEBbIX TOYKAX
pasfgeneHnem noToka Ha
KONMMYeCTBO cedeHnn Af
paBHoW nnowaaun. Mpwu
rnybuHe 6onee 1,5 m
TpebyroTca ase
N3MepUTESbHbIE NIUHWN
(ooHa Hap gpyron)

Temnepatypa Ha
BXOZE MO CYXOMY U
MOKPOMY TEPMOMETPY

Ha =

0.3
75 +0,5| ]
(] jI'I.t

B NrOPU30OHTalIbHOM
HanpaelieHUN;

h

|
Hy = —+1

int

B BEPTMKaINbHOM
HanpaeneHuu,

roe Lz - ANvHa Bnycka

BO34yxa, M; %, - BblcOTa
BMycka Bo3gyxa, M

OTHOCUTENbHAasA
BINaXXHOCTb
OKpY>KaloLLIEro Bo3ayxa
Ha BXxoge

Ha =

13+ 0,5|_ _
mt
B rOPN3OHTAlNbHOM

HanpaeJieHUN;

7, 21 - B BEPTUKaNbHOM
HanpaBreHnu

Ecnm Temnepatypa
BO34yxa Ha Bxofe no
MOKPOMY TEPMOMETPY He
nsmepsieTcs

[aeneHve BO34yXa

CkopocTb BeTpa

Cm. 6.4.1

MoLuHoCTb
BEHTUNSTOPA

Ha Bxoge nutanus nnm
BO3/1€ 3N1EKTPUHECKOro
Wwkadha B criyvae
HECKOIbKMX BXO0B
nuTaHus

Hanop

Cm.6.4.7




N3mepsiemble napameTpbl M UX 0OO3HAYEHMS [OPKHbI COOTBETCTBOBATb
Tabnuue 5.
Tabnmua 5 - lamepsiemble napameTpbl U x 0603Ha4EHMS

N N3mepsiemble napameTpsbl O603HayeHus
1 TemnepaTtypa Bo3agyxa Ha Bxoae l«
2 TemnepaTtypa Ha Bxoe N0 MOKPOMY TEPMOMETPY

nnn oTHOCUTEINbHaA BNaXXHOCTb

3 AtrmocdepHoe gaeneHune Ha BeicoTe 10 M Hag -0
YPOBHEM 3EeMIU

4 CkopocTb BeTpa Ha BbicoTe 10 M Hag, ypoBHEM

3eMmm D+<|
5 HanpasneHune BeTpa Ha BbicoTe 10 M Haf, ypoBHEM

3eMmm »>‘|'9
6 HapyxHas Temnepatypa Ha BbicoTe 10 M Hag L

YPOBHEM 3EMIU

7 HapyxHas TemnepaTtypa no MOKpoMy TepMOMETPY
Ha BblcoTe 10 M Hag ypOBHeEM 3eMmu

8 ATmocdepHoe gasrneHve -0

11 MaccoBblIli pacxoq NoToka ropsa4en Bogbl

12 Temnepatypa ropsyen Bofbl l«

13 TemnepaTtypa XonogHon Bogbl

14 CKopoCTb NOTOKa XOIOAHOM BOAbI, ECNA o2
HeobxogMmo

15 Hanop _




21 Temnepatypa wrnenda l«
22 CkopocTb Lwnenda D j
23 Onsa 6onbLumx rpagnpeH A
31 MoLHOCTb BEHTUIATOpPA -

41 TemnepaTtypa 0ob6aBovHON BoAbl l
42 Pacxon nobaeo4Hol BoAbl '!'

43 Pacxoa npogyBo4yHon BoAbl

PldcyHOK 3 - PacnonoxeHue To4yek n3mMepeHunsa ansa rpagnpHu c

€CTEeCTBEHHOMN TArown, yCUNIeHHON BEHTUNATOPOM




PucyHok 3 - PacnonoxeHue To4uek n3aMepeHus s rpagupHu ¢ eCTECTBEHHOM
TSrOW, YCUNEHHON BEHTUNATOPOM

PucyHok 4 - PacnonoxeHue To4ek U3aMepeHU B BEHTUNATOPHOM
rpagupHe
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PucyHok 4 - PacnonoxeHne To4ek N3aMepeHuin B BEHTUNATOPHON rpagnpHe

PucyHok 5 - PacnonoxeHue To4ek uaMepeHu B UCnapuTenbHOMn
rpagupHe C eCTeCTBEHHOM TAroun



PucyHok 5 - PacnonoxeHue To4ek M3aMepeHuin B UCNapuTenbHON rpagupHe ¢
€CTECTBEHHOW TAromn

6.6 UsmepuTtenbHasa annapartypa

6.6.1 MeToq c6opa AaHHbIX

M3mepeHne [0MmKHO NpPOBOAUTLCA C  UCMONb3oBaHMEM npubopoB cbopa
JaHHbIX, KOTOpble MO3BOMSIOT B TEYeHMe HEeCKONMbKMX CeKyHO 3anucarb
nokasaresnu, NoSlyYeHHbIE C MOMOLLBH UCTONb3YEMbIX U3MEPUTENBbHBIX YCTPONCTB.

6.6.2 JaTumnku
XapakTepuCTUKN OaTyMKOB ANsi U3MEPEeHWst napamMeTpoB, CBSI3aHHbIX C

rmapaBiiIM4ECKUMN U TEMJIOBbIMU XapakKTePUCTUKaMU, NpeacTaBlieHbl B NPUITOXEHUN
B.

6.6.3 MNposepku

Mpouenypbl, KOTOpble AOMKHbI ObITb BLIMOSIHEHLI B MEPBYHO oyepenb nepen
npoBedeHNEM SKCMITyaTaLUNOHHbIX UCMbITaHWUI:

- MpoBepKa roToBHOCTM 060opyaoBaHuA k paboTe;

- KanMb poBKa 4aT4YNKOB,

- npeaBapuTenbHas KannMbpoBka W3MepUTENbHbIX YCTPOMCTB B crydae
NCMoNb30BaHMSA HENPSIMbIX METOA0B ONPEAENeHnst pacxoaa.

7 OnpepeneHne aKkcnsyaTauMOHHbIX



nokasarenem

7.1 Bung ncnbitanusa

7.1.1 Ba3oBoe uUcnbITaHUe

B uernom 6a3oBble UCMbITaHNS COCTOAT U3:

- MepunoaoB, NPOOOIHKUTENBHOCTBLIO B OAMH Yac Kaxabln. [onydYeHHble JaHHble
no Kaxxgomy nepuoay yCpeaHsoT 3a Kaxabli nepuos;

- KaXabl nepmog COCTOUT U3 MHTepBasioB NPOAOIPKATENBHOCTBIO Makcumym 10
MUH. Bce u3amepsiemble nokasaTenu cobuparoT MUHUMYM OAWMH pa3 B TeyeHue
KaXgoro nHTepeana.

CobpaHHble OaHHble 3a KaXabl UHTEpBan BPEMEHWN YCPEOHSIIOT Mo Kaxaomy
nokasarento.

7.1.2 AnutenbHOe UCNbITaHNE

B cnyyasx, korga cornacoBaHO MpoBedeHME ASNMTENbHOIO MCMbITaHUsi, OHO
[OIKHO COCTOATb M3:

- NeproaoB NPOACIKUTENBHOCTBIO B 10 MUH KaxabIn. [onyyYeHHble 4aHHbIe MO
KaXkgomy M3MEpPEHHOMY NMokasaTernto YCpeaHSoT 3a Kaxabln nepuos;

- KaXKabllA Meprog COCTOUT U3 MHTEPBANioB NPOAOIKUTENBHOCTLIO MaKCUMyM 2
MUH. Bce usmepseMble 3HauyeHWst nokasatens cobuparT MUHMMYM OAMH pa3 B
TEeYeHne Kaxaoro nepmoaa.

Bonee TOro, oueHka BNMSIHUS BETPa Ha XapaKTEPUCTMKKW, OOOCHOBaHHas
OOMNOMHUTENBbHBLIMM YCIOBUSMU, LOIMKHA ObITb BbINOMHEHA:

- B TeYEHMe 4aca, NpedLlecTBYIOLWEro OKOHYaHUIO Nepuoda, pasHuua mexay
MaKCUManbHbIM U MUHUMarbHbIM 3HAYEHUSIMM TEMMNEPATYPbl MOBTOPHO HE AOIDKHA
npesbiwatsb 1 K;

- YCINOBUS MO CKOPOCTH BeTpa (CM. 5.3.4.2):

g <05+ Dsleﬂavemged ;

- B TEYEHNe Nnepuoaa M3MeHeHne TeMnepaTypbl OXnaxaeHHoW BoAabl He OOITKHO
npeBbiwats 0,2 K.

7.1.3 MpuHUMN NnpoBeAeHUA UCNbITaHUSA

MPVHLKUMOM 4aHHOIO UCTbITAHWUSA ABIISIETCA CPaBHEHUE:

- UM3MepeHHOM TemnepaTtypbl OXMaxOeHHoOW BoAbl C  TemnepaTypou
OXIaXJEeHHON BOAbl, rapaHTMPOBaHHOW W3rOTOBWUTENEM rPagupHU B YCIIOBUSAX
UCNbITaHUNA N C KOPPEKLMEN Ha N3MEPEHHYIO CKOPOCTb BETPA;

- pesynbTaToB M3MEPEHW, MOMNydYeHHbIX B TeYeHue nepuopa; pesynbrarbl
M3MEPEHUA [OOSTKHbI YYMTBIBATbCA TOMbKO B TOM Cryvae, ecriu CoOmoeHbl
TpeboBaHua 5.3. PesynbTaTthl M3MEPEHU 3a BCE COOTBETCTBYHOLLME TpeboBaHNSAM
nepuoabl JOSMKHbI ObITb CONOCTABMEHDI.

[aHHbIn MeTod MChbITaHUA MOXET ObiTb MPUMEHVM TOMbLKO MpWU CreayoLwmx
YCIOBUSIX:

- ecnm ycroBms NPOBEAEHUS  UCMbITAHUA  HaxodATCs B paMkax,
npeayCMOTPEHHbIX M3rOTOBMTENEM B COOTBETCTBUM C paboyumm rpadwkamu;

- CKOpPOCTb BETpa HaxoauTcs B pamKkax, NpegyCMOTPEHHbIX M3roTOBUTENEM B
COOTBETCTBUM C KPMBOW BMUsiHAA BeTpa (ecrm  Takas  uHcopmauus
npegocTasrneHa).

7.2 NMpoAoMKNTENBbHOCTb UCNbITAHUN

7.21 [MpoAoNXKuTesIbHOCTb NPUEMOYHLIX WCMLITAHUA - KONU4YECTBO
nepuonos



7.2.1.1 Ba3oBoe ncnbiTaHne

MpoaomKTENBHOCTL M3MEPEHUI MPU MPUEMKe BbIOMPalOT B COOTBETCTBUM C
M3MEHEHUSIMA BO BpPEMEHM TemnepaTypbl BO3gyxa, 4TOObl MNOMydYUTb TOYHOE
cpenHee 3Ha4YeHUe, ¥ BbIMOSHAOT B TeYEHMEe OHS.

Ecnn u3ameHeHuss TemnepaTypbl CyXxOro BO3gyxa BO Bpemsa pabodvero
ucnblTaHua cocTaBnaoT 6orblie 1 K/M, To Ans oueHKn OOrpkHbl UCMorb3oBaTbCs
9KBMBArNEHTHbIE M3MEPEHMA C Y4E€TOM TrpacMKOB MOBLIWEHUS U MageHus
TemnepaTtypbl Cyxoro Bosayxa. Kaxabiin oTaenbHbl nepuog M3MepeHus OOIDKeH
ONUTbCA OWH Yac.

[Ons KpynHbiXx rpagupeH 06a30BOe MWCMbiTaHWE AOMKHO cocToAaTb M3 10
nepuoaos.

Ecrnn ycrnoBusi ucnbiTaHna NpakTUYECKN HEM3MEHHBbI, TO AonyckaeTcs Gonee
KOPOTKMI psif, UCMbiTaTeNbHbIX NepUoaoB.

Ona Hebonblion rpagvpHU yOOBMNETBOPUTENbHLIM CYMTAETCS MUHMMYM [Ba
nepuoga.

7.2.1.2 AnutenbHoe ncnbiTaHne

[ns gocTwkeHna OOCTOBEPHOrO CpedHEero 3Ha4YeHust ¢ y4eToM BO3LENCTBUS
BETpa TENMOBble MPUEMOYHbIE UCMbITAHUS OOMMKHbI NMPOAOIPKATLCHA KaK MUHUMYM
300 nepuopos.

Ecrn nepvog nprveMOYHOrO MCMbITaHUsl BKIOYaeT B cebs Goree wmpokue
N3MEHEHNS] NapamMeTpoB, BPEMS M3MEPEHUN OOIPKHO MPOAOIPKATLCS A0CTaTOYHO
ponro, He meHee 300 nepuoos.

MpremMoyHble U3MEpPEeHUss AOMkHbI ObiTb MpeAcTaBneHbl 3a MOSMHbIA AEeHb.
KonnyecTBo nepnofoB YMEHbLUEHUSA U YBENMYEHMSA TeMNepaTypbl BO3ayxa 4OSPKHO
ObITb paBHO.

7.2.2 YacTtoTa CYUTLIBAHUA

7.2.2.1 O0LLme nonoxeHus
NHTepBan cuuTbiBaHuA p[ormkeH coctaenate 10 MvH (v 2 MyH ans
MaKCUManbHO ASMTENbHbIX UCMbITaHWN). VIHTepBan CUYUTbIBAHUS HAYMHAETCs BO

Bpems T 1 npekpawaetcsa Bo Bpemsa I+ 10 (unm 2 muH). XapakTepHble 3Ha4YeHust
WHTepBana [AOIPKHbI paccyuTbiBaTbCA MO CpedHeMy 3Ha4YeHUIo  U3MEepeHun,
NPoBefEHHbIX B Te4eHNE YKasaHHbIX MUHYT.

[na anuTensHOro ncnbiTaHus B 3aBUCUMOCTW OT YNOMSAHYTLIX B 7.1.2 ycrnosun
nepBbIA MHTEPBAN Cepun MOXET CYUUTaTbLCH 3aBEPLUEHHBLIM TOSBKO Yepes OAMH Yac
UCrbITaHWN.

Ecrnn npoBeneHHbIe NCnbITaHWA COrMacyloTcs ¢ AaHHbIMU YCIIOBUAMMU, JOMMKHbI
nocnefoBaTk criefyloLlme UHTepBsarnsi.

7.2.2.2 lNonyyeHne gaHHbIX

Kaxabln nHTepBan npoaommUTenbHOCTh0 10 MUH (Mnn 2 MUH A8 ANUTENbHbIX
UCMbITaHWI) AOIMKEH ObITb OpraHM3oBaH CreayLwyM crnocobom:

- CYMTbIBAHMEM 3HA4YEHWIN BCEX MapamMeTpPoB Kak MUHUMYM B nepuod T U

T +10 (MM 2 MUH), pacCYMTaHHbIX B MUHYTAaX;

- CYUTbIBAHMEM KaK MWHUMYM MATb pa3 B MUHYTY CKOPOCTU U HarnpaBfieHus
BeTpa.

CkopocTb BeTpa U3MepsieTCsl HemnpepbiBHO, YTO MO3BONSET 3adMKCUpOBaTb
nopbIB BETpA.

7.2.2.3 PacyeT cpegHuX BENMYUH KaXgoro M3MepeHHOro napameTpa

a) OTyeTHasi CKOPOCTb BETPA W €ro HanpaeneHue

CpegHve BenuMuUMHbI CKOPOCTM BETPa WM €ro HanpaBrneHust 3a 3afdaHHbll
WHTEepBan BPEMEHWN PacCUUTLIBAIOTCS Kak cpeaHeapuMeTUYecKoe BbIMOMHEHHbIX
3aMepoB, BbIMOSHEHHbIX 3@ 3afaHHbIN UHTEPBar BPEMEHW.

b) Mpoune 3amepsbl



1) Obuwme gaHHble
CpenHue BENMYMHBI OPYrMX U3MEPEHHbIX BENMYMH 3a 3adaHHblA MHTEepBarn
BPEMEHWN pacCUNTLIBAIOTCS Kak cpeaHeapndMeTUYeckoe BbINONMHEHHbIX 3aMEpPOB B

NPOMEXyTOK BpeMeHu mexay T n T + 10 (1nm 2 MuH), BKIoYas orpaHnyeHunst.
YcnoBus, Npu KOTOPbIX BLIMOSHAIOTCA pacyeTbl CPedHWX BENMMYUH OaHHbIX,
OTHOCSLLMXCS K UCTbITAHWIO, ONUCLIBAOTCA Aanee.

2) PacyeT cpefHen TemnepaTypbl XOrnogHOM Boab! £

Ecnn unsmepeHnss npoBoASATCHA HeENocpeaCTBEHHO B W3MEHAEMOW CTPYKType
BOAbl, TO pacyeT cpegHen XOnoAHOW TemnepaTtypbl MOXeT ObiTb paccyutaH B
3aBMCVMMOCTM OT [BYX BEPOATHOCTEN B KQXOOM UCXOASLLEM NOTOKE:

- MpY MakcumMarnbHOW pasHuLe Mexay U3MEPEHHbIMU TemnepaTypaMn MeHbLUe
1,0 K cpegHioo TemnepaTypy UMPKYMNALWOHHOM BOAbI, NoKuaarwoLwen GaccewH,
NpUpaBHMBAIOT K cpeaHeapnMeTUYeCKoMy BbIMOSHEHHbLIX 3aMepOoB;

- MpU MakCUMarnbHOW pasHuue Mexay W3MepeHHbIMU TemrnepaTtypamu,

npesbiwatowen 1,0 K, kaxgoe u3MepeHve TemnepaTypbl £ OCYLUECTBMSIOT C

y4eTOM CKOpPOCTM MNOTOKa ¥; B JdaHHOM Toudke. CpegHolo Temnepartypy
LMPKYNSALLMOHHON BOAbI, NOKMAAoLen 6accelH, BbIYNCNAIOT No dopmMyne

5 2 Viki
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Nnpun 3TOM KaxXgaa namepeHHad To4Ka OTHOCUTCA K 3KBMBASIEHTHOW NSOWaan.

3) PacyeT cpepfHen TemnepaTypbl XONogHOM BOAbI £,
TemnepaTtypa UMPKynupylolen BoAbl £, onpegensietcsa no  Temneparype

XOII0AHOW BoAbl £, C y4ETOM:

- TENNOBOWN NHepLUM BacceliHa;

- aTMOCEpPHOro rpagueHTa;

- pacxoga [0o06aBOYHOM BOAbI, KOTOPbIA BO3LENCTBYET Ha YpOBEHb BOAbl B
DaccenHe vn BbiNycka BOAbl OO YPOBHS, I[Oe BbIMOSHAETCS 3amep XOrIogHOM
BOAbI.

Mpumep - B cnyvyae oTtbopa Bogbl M AobaBneHust BOAbI Ha MOMOIHEHWE,

KOTOpbIE€ BIMAIOT Ha ypoBeHb OaccerHa XOrogHowm Boabl B GaccerHe, pacyer i,
ans ydeta:
- pacxoga AobaBo4HOM BOAbI BLIYUCTISIIOT MO hopmyrie

= G fe Yl T Lfom

gvc * qvcél B qvm

&

Monyyaem 3HayeHnsa & 3a uHTepBan BpemeHn T u T + 101, paccynTaHHbIe npu
MOMOLLYM 3apaHee OMpefernieHHbIX 3HAYEHWM # U ¥, , Kak 3TO OMUCbIBAETCS B

6.4.5.6,82.7,ni,, iy, igm, N3MEPEHHBIX B 3TU XXe UHTEPBArbl BPEMEHW;
- TEMMOBOW NHEPLIUN BLIYUCTIAOT NO hopmyre

t =%[5(T+10)+ﬂ(ﬂ]+%[ﬂ(T+10}-ﬁ(ﬂ],

roe 7, - BpeMs oGHOBMeHWs BoaHOro 6accerHa, onpegensemoe U3 obbema
BoAHoro 6acceiHa n ypoBHsi 06 bEMHON CKOPOCTM MOTOKa BOAbI;

- aTMOCEepHOro rpagueHTa.

Mpymep BrMsIHUS rpagueHTa Ha TemnepaTypy XOriogHOW BOAbI MPUMBEAEH Ha
pvcyHke 6.



PucyHok 6 - Bnusinme rpagueHTa Ha TeMnepaTtypy Xofi04HOW BOoAbI

|
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1 - BNMSIHME Ha XOroaHyto Bogy, K; 2 - atmocdepHbi rpagmeHT, K Ha 100 m

1

PucyHok 6 - BnimsiHue rpagueHTa Ha TemnepaTypy XonoAHoON Boabl

CpenHee 3HadveHue i cocTaBnsgeT 0,65 K Ha kaxgble 100 M (NOHWXeHUS)
BbICOTbI. [MonoxurenbHble 3Ha4eHN 03HA4YaT MHBEPCULO.

4) OnpepeneHue 06 LEMHOIO pacxofa ucnapsaemon Boabl # g
Ob6bemHass CKOpPOCTb UcCMapsieMol BoAbl onpeaensieTtcss NmMbo Mo AaHHbIM
nsrotosutens, NMbo npu nomoLy nMoboro Apyroro IKBMBANEHTHOro MeToaa.

5) OnpeaeneHne o6 bEMHOro pacxofa NpoayBOYHOM BOObI #2; U #ijpm

OnpeneneHne pacxofoB #; W #i, OCYLUECTBNSETCS B COOTBETCTBUM C
yKa3aHHbIM HIDKE:

a) HesaBucyMmo OT Tuna rpagupHM 3HavyeHve OOGBEMHOMO pacxofda NpoayBOYHOM

BOAbI #45 , KOTOPOE MCMNONb3yeTCs NPU KOPPEKTUPOBKE TEMMepaTypbl OXIaXaeHHOM
BOZbI, BbIYMCIIAIOT Kak pasHuLy Mexay o6beMHbIM pacxodom Ao6aBoYHON BoAbl

¥y (CM. 6.4.5.3) 1 06 bEMHBIM PacxofoM UcnapsiemMon Boabl #y [cM. 7.2.2.3 b), 4)]

3‘?25 =P?2m _P?EE'

b) 3HayeHne obObemMHOro pacxoga MNpo4yBOYHOM — BOAbI #gy,, KOTOPOE
ucrnonb3yeTcsi B pacyeTe OOBEMHOrO pacxofa yTevyek BOoAbl peKynepaTMBHOM

CUCTEMbI F,F , ONpeaenseTcsa B COOTBETCTBUM C TpeboBaHnamMu 6.4.5.4.

6) OnpeneneHne OGBEMHOMO pacxofa BOAbl, MOKMAANLWENO pPeKkynepaTUBHYO

CUCTEMY & 5 .

Onsa rpagmMpH1 HEOHXOAUMO BbINOMHWUTL MPOBEPKY TOTO, YTO OO BEMHbIN pacxos
yTeYeK BOAbI pekyrnepaTtMBHON cucTeMbl (CM. 6.4.5.5) cCOOTBETCTBYET 3HAYEHUAM,
yKa3aHHbIM B 4OroBOpE.

O6bemHbIN pacxod yTedek onpedensercd Mnpy MOMOLWM 3aMepeHHbIX WUMnu

npeaBapuUTeribHO 3alaHHbIX PACXOAO0B #ijym W i, WU PACCYMTaHHBLIX PACXOA0B #

nmg:
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7) Pac4yeT pacxoga go6aBo4yHom BOAbI
MoTepn BoObl B BMOE Kanemnb BbIYUCHAIOT Kak cpegHeapudmMeTndeckoe
3Ha4YeHWe pe3ynbTaToB, NONYyYeHHbIX B Pa3nMYHbIX TOYKaX 3aMepoB.

8 PacueTHble meTOoAbI

8.1 O6bwme nonoxeHus

[lns nnoTHOCTU BOAbI MPX COOTBETCTBYHLLEN TEMMEpaAType ropsyven Boabl &,
(cm. 8.2.7) [poONOMHUTENbHO OMNpenenseTcss OTHOCUTENbHas BMAKHOCTb Kak
yHKLIMM TemnepaTyp No CyxoMy M MOKPOMY TEPMOMETPaM Mpu COOTBETCTBYIOLLEN
NnoTHOCTM Bo3ayxa (cm. 9.3.5.3).

8.2 MeToabl

8.2.1 O6wwume nonoxeHus
[na pacyeTa cpeaHero 3Ha4yeHUs B KaXaom TOYKE U3MepeHnii cm. 7.2.2.3.

8.2.2 PacueT cpegHen CKOpOCTM BeTpa U ero HanpaBneHus

CpegHsis  CKOpOCTb  BeTpa ¥iy paBHa CcpegHeapudMeTU4eckoMy [OBYX
OrvkanwmMx 3aMepoB CKOPOCTM MPU OTKMOHEHUWM BEMUYMHBI 3TUX 3aMEPOB MeHee

0,2mc-1.

CpegnHeapudgmMeTnyeckoe HanpaBneHve BeTpa paBHO
cpegHeapudMeTMYeckoMy ABYX OrvbKallLMX 3aMepoB HaMpaBfiEHWsl, KOTOpble
UMeELT Mexay coboi fonyCTUMOe OTKIOHEHWE BENUYMH No yriy meHee 10°.

8.2.3 PacueT cpeaHUX 3HaYeHUIN aGCONOTHOM U OTHOCUTENBHOW BNaXHOCTU

CpegHve 3HayeHuss abCoMTHOM ¥ 1 OTHOCUTENbHOW ¥  BNAXHOCTM
OKpy>KatoLLero Bosayxa paBHbl B 060MX criydasix cpeaHeapudMeTU4eckoMy OBYX
OrKalMX BENWMYMH 3a UHTepBarn BPEMEHW, B KOTOPOM MOCIeAHME UMEDT MexXay
cobown oTHocUTENbHYI pasHuLy meHee 10%.

8.2.4 PacuyeT cpegHer Temmnepatypbl OKpYyXKalolero Bo3gyxa MO CyXoMmy
TepMoOMe TPy

CpepoHaAss TemnepaTtypa OKPYXKAlOLLEro Bo3dyxa MO CYXOMy TEPMOMETPY £,
paBHa cpegHeapudMeTU4eckomy OBYX OnMXKailMX 3aMepoB, KOTOpble WMEHT
Mexay cobon gonycTumoe oTkroHeHne meHee 0,2 K.

8.2.5 PacuyeT cpeaHen Temnepatypbl

CpeaHas TemnepaTypa paBHa CpegHeMy MokasaTento pasfuyHbiX 3amMepoB
Temnepartypbl, BbINOMHEHHbLIX MOMHLIM MHOXECTBOM [aTyMKOB Afs  [aHHOro
uHTepBana:

8.2.6 PacuyeT rugpaBnuyeckmx norepb

Ncxops us pacyeTta pa3Hulbl CTaTU4eCcKoro gaBlieHUA rﬂff?s , 'mgpasnn4yeckune

notepu £ , COOTBETCTBYIOLLME 0BG BLEMHOMY pacxody MOTOKa #:, MOMy4alT nyTem
BbIMONHEHUS CIiedYHOLLMX KOPPEKTUPOBOK:

a) W3MEHEHVWEe KWHETUYECKOW OHepruv BOAbl MeXdy CeYeHUAMM Sj U Sy
OTHOCUTENBHO U3MEPEHVS aBreHuns
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* @opmMyrna COOTBETCTBYET opurvHany. - [pumedvaHue wuarotoBuTens 0Oasbl
OaHHbIX.

b) ecnn ToukM M3MepeHUs OaBMNEHWSI HE PacrofiokeHbl B Npedenax CUCTEMbI,
noTepu Hamnopa Ha eauHWuy ANMHbI B ydacTkax TpybonpoBoaa, pa3meLleHHbIX
MeXay CeyeHusaMu TpyObl U rpaHULamMyM CUCTEMbl, OOMKHbI PacCYUTLIBATLCA MO
dopmyrne Koynbpyka C  uWcnonb3oBaHWEM  CIEeAyoWero  yHMBepcanbHOro
KoadpmumeHTa rmapaBnMyYeckmx NoTepb Ans BOAONPOBOAHLIX TPYO AnameTpa [:

2

v.
Ao S
“a2m

HemecTHble noTepu Hanopa, OOYCNOBMEHHblE KOfleHaMK, BbIYUCIIAIOT MO
dopmyne

2
o o W
90 2

C) ecnn naMepeHme notepun OaBlieHUA BbINONHAETCA AJid CKOPOCTU 06bEMHOro

noToka #:, OTIIMYHOW OT HOMMWHAaIbHOro YPOBHA MOTOKa #% 3, OaBlieHune npu
HOMWHANbLHOM MOTOKE OO0IKHO ObITb onpeaerneHo, ncxoga mn3 M3MepeHHOl7I nortepu

[aBneHus &g

y
&pwy =P +($D‘Pn)'[m%j] ,

npn g = 0q EX.

8.2.7 PacueT 06BbeMHOro pacxoga UMpKynupyloLwen Boabl, NocTynawwen B
rpagupHIo #

OaHHbln  pacxogq  oOpasoBaH  pacxodoM  LMPKYMSAUMOHHBIX — HAcCOCOB
(HEeM3MeHHbIN) N CKOPPEKTUPOBaH C YY4ETOM AOMOSHUTENbHLIX NOTOKOB (MoAnuTKa,
npoayBKa), ecrv Takme UMEelTCS, Kora nocrneaHue nogatoTcs nod Hamopom Wnn
oTbupaloTca Mexay BbIXOAOM U3 HACOCOB M BXOAOM B rpagupHIo.

O6bem # M Macca #2; OOIMKHbl ObITb onpeAeneHbl Ha BXOAE B rPagupHIo,
roe = - pesynbrar 3amepa [cM. 6.4.5.6 B)*]. TOMHOCTb U3MepeHust # SABMAETCS
BaXXHOWN ANs OnpefeneHns TENMOBbIX XapaKTEPUCTUK.

* TeKCT AOKYMEHTa COOTBETCTBYET opuruHany. - NpumevaHne M3roToBUTENs
©a3bl AaHHbIX.

PacueT MaccoBoro pacxoga OfpedenstoT MNAOTHOCTb BoAabl 2, MpW
TemnepaType ropsiyei Bofbl ¥ BbIYMUCTIAIOT No GopMyre

2.24(t - 200+ (£ = 70)
625 '

B =88R 36 =04 lieplly =

HacTtoswas dopmyna BbiBegeHa Ha OCHOBaHWWM pPEKOMEHOauMu  LIeCTON
MexayHapogHov KoHdpepeHummn no cBoncTBam Bogbl M napa. B npegenax ot 10 °C

10 50 °C oTHocHTenbHas NOrpeLLIHOCTb Mo 2, CocTaBnsAeT MeHee 1-10-4.



8.2.8 OnpegeneHuve nepegaHHoro tfenna =

3HadyeHne nepedaHHOro Tenna onpeaenseTca  U3MepeHWem [Onsa  BCew
YCTaHOBKM.

8.2.9 NpoBepka rapaHTMn OTCYTCTBUSA Wnenda

8.2.9.1 O0wme cBegeHus
MpoBepka oTCyTCTBUSA LWnenda pasgeneHa Ha ABe YacTu:

a) NpoBepKa TOYKU CMELLEHMs, NpeaHasHaYeHHass Ans Toro, YTobbl AOCTUMHYTb
COOTBETCTBUSA C NpeaBapUTErbHON OLIEHKON MO TENMoBbIM XapaKTepucTrKam;

b) npoBepka kayecTBa CMeLLEeHUs1 ABYX NMOTOKOB BO34yXa, TO €CTb OAHOPOAHOCTU
CMeLLEHNs BbllLie BbIxo4a BO3ayxa.

8.2.9.2 lNpoBepkKa rapaHTUmM TOYKM CMELLEHUS

CoCTOSHUS BO3[yXa Ha BbIXOAE fs2nominal , ©2nommal W X2nominal , KOTOPbIE
OblnM  paccuMTaHbl Ans  Tekywero paboTocnocoGHOro COCTOSHUSI CUCTEMBI,
BbIYUCTIAKOT MNP MOMOLLM TEMMOBbLIX XapaKTEePUCTMK KOMOUHMPOBAHHON rpagupHU.
3TN COCTOAHMA BO3yxa Ha BbIXoAe MOryyatoT Npu pacyeTe TEOPETUYECKON TOUKU

cmetuenunst Mo mmal (cMm. pucyHoK 7).

PVIC)IHOK 7- npeACTaBHEHMe AoONYCTUMbIX 3HA4YeHUN Ons TOYKU
CcCMeLlleHus

1 MP soll
[TLZ sall, phi soll] gniz =~

+TL2 tol

I
I
I
|
|
|
X

soll 2

1 - MaccoBasi SHTarnbNWs Bo3ayxa # ; 2 - abComMoTHas BIIaXXHOCTb OKPY>KAoLLEro
Bo3ayxa *¥ ; 3 - guarpamma Monnbepa

PI/IcyHOK 7- npeﬂ,CTaBﬂeHl/le O0nNyCTUMbIX 3Ha4YeHUN AN TOYKN CMeLLeHus



CpenHsis BerMMMHA Ha €AVHULY MPOCTPaHCTBA U BPEMEHM TemnepaTypbl

Liomingl VN BNAXHOCTU BbIXOASALEro BO3AyXa Pnominal pacCuMTaHbl Ha OCHOBE
[OaHHbIX U3MEPEHUIA.

Mokasatenu Todek cMeleHus MF, ... Ha avarpamme Monnbepa onpenensioT
STUMK NapameTpamu.
["apaHTWIHbIE YCNOBUS BbIMOMHAIOTCS, €CIN:

L e Tl S g

@nonunal ™ P actial <92 ,
npu 51 U £5 C AOMNYyCKaMK, KOTOPbIE AOMKHbI BblTb COrMacoBaHbI.

dakTnyeckaa BenuuuHa cmeleHna MFE, ... A0mkHa ObiTb Bbille rPaHUYHON
NUHWW 94, W C JIEBON CTOPOHbI OrpaHMyeHa KpumBOW (PUCYHOK 7). 3HaveHud

OTKIIOHEHWIA onpenendrT AonyCKaMn Ha 51 N £4:

Ls2t0l TEsdnem T EL;

Pliol = PRInem T 2.

8.2.9.3 lNpoBepka kayecTBa CMELLEHUS
KauecTBO cMeLLeHNs cunTaeTcsa OoNyCTUMbIM, ECIN CTaHOAPTHOE OTKIIOHEHNE

o, abCOMoTHOM BraXHoOCTW x, KoTopas Oblna onpedeneHa, ucxogs U3
TemnepaTtypbl MO CyxoMy TEPMOMETPY ;3 U TEMMepaTypbl N0 MOKPOMY TEPMOMETPY

£43, BbIXOAALLEro NoToka Bo3gyxa HWke, YeM 3HadeHue OonyCTUMOro OTKITOHEHUd

3.

d i
rae o, = = X x!-jz - CTaHOapTHOE OTKIIOHEHME;
ML o
i=l

%y - CpedHee coaepxaHue BoObl BbIXOASLLEro BO3ayxa U3 opocuTens;
%, - BII@QXHOCTb OKPY>KaloLLEro BO3ayXa;
% - BM@XHOCTb OOHOWN OTOENbHON TOYKM 3aMepa;

Z; - cpefiHee codepxaHue Nno Bcem To4kam 3aMepa.

9 OueHKa OCHOBHbIX TENNOBbIX XapaKTepUCTUK

9.1 O6wme nonoxeHnna

TennoBas  xapakTepucTMKa rpagupHM -  CMOCOGHOCTb  MPOM3BOAUTHL
rapaHTMPOBaHHOE OXIaXOeHVe BOAb! NPV ONpeaeneHHbIX YCIoBUAX SKChnyaTaumum
1 NokasaTernsx NPpUTOYHOro Bo3ayxa.

37O MOXET ObITb AOCTUMHYTO NPY NPSIMOM CPaBHEHWMN PE3YIbTaTOB MUCTbITaHWIA
N MUCXOOHbIX pabounx KPUBLIX MMM MYTEM CPaBHEHMS pe3ynbTaToB UCMbITAHUIA C
MPOEKTHLIMM AaHHbIMM.

BrnusiHne norpellHocTel M3MePeHUIn JOMMKHO YYUTHIBATLCSA NPU UHTepnpeTaLmum
pe3ynbLTaToB.



9.2 OnpepeneHne OCHOBHbIX TEMMOBbIX XapaKTepPUCTUK

9.2.1 NpoBepka name peHHbIX 3Ha4Ye HUIN

Ona kawgoro nepuoga TECTOBbIX W3MEPEHWA Mpexae BCEro BbIYUCNAIOT
cpedHeapndMeTUYeCcKoe 3HaYeHNe Kaxkooro napameTpa 3a Mepuo U 3aHOCAT B
aKT oueHku. 3aTteM, MCnomnb3yd 9TU CpedHVe BENWMYMHbI, rapaHTUPOBaHHOE

3Ha4yeHne TemnepaTtypbl OXMaXOEeHHOW BOAbl i;z MOMy4aloT M3 KpPMBbIX paboumx
XapaKTepUCTUK AN KaXO0ro nepyuoaa UcnbiTaHum.

9.2.2 CpaBHeHMe C rapaHTMPOBaHHbIMU 3HAYEHUAMU
PasHocTb Mexay cpegHen TemrnepaTypon OXMawOdeHHOW BOAbl fumip U

rapaHTUPOBAHHON TemnepaTypon OXNaKAEHHOW BOAbl fgp  BLIYUCIAIOT ANA
KaXKgoro UsMepeHHOro pesyrnbTaTa UChbiTaHnus no dopmyne

Mg = Loy “legk .

N3 3TUX MOMy4YeHHbIX CPEoHVMX apUPMETUYECKUX 3HAYEHWUA BbIYUCTAIOT
cpeOHee 3Ha4YeHve BCcex pesynbTaTos no dopmyrne

1 E
‘m =_Z& H
Kj=1 J

€CJlIn MHOE He OroBopeHOo AO0roBopoM, rapaHTupoBaHHbIE NapamMmeTpbl CHUTAKTCA

OOCTUrHYTbIMK Npu A¢ = 0.
[okasaTtenbCTBO TOro, YTO rapaHTUPOBAHHbIE 4YUCIIOBblE 3HAYeHUs Oblnm
OOCTUrHYTbI, MOXET ObITb MONYYEHO MNYyTEM pacyeTa HeonpeaeneHHOCTH, Korga

O Ae £ 82, + 8.

OTKNoHeHue féz, KOTOpoe OnpenenseTcs rapaHTUAHbIMKA - YCIOBUAMM U
OOIDKHO ObITb paccymTaHo no 9.2.3, a HeonpeaeneHHOCTb CPaBHEHUS U3MEPEHHON

M rapaHTUpPOBAHHOM TemrnepaTypaMu OXMaxdeHHoW BoAwbl &f, onpegenseTcs B
cooTBeTcTBUK C 9.4.

3HayeHe HEeonpeneneHHOCTU iz, OnpeaenseTca BIMsHUEM Ha paboTy
rpagupHn  HeusmepsemblX (akTopoB (MOrPELLHOCTH, BbI3BaHHbIE W3MEHEHUEM
HarpaBsreH/s BeTpa 13-3a HaxogsaLWMXCs paaoM 30aHNIA; BO3AENCTBUS, Bbl3BaHHbIE
N3MEeHEeHNeM XapaKTepPUCTUK BETPA Ha BbICOTE, HAanM4Yne npuMecein B oxnaxaaemom
BOZE U npo4yee) 1 npuHumaeTcs pasHbim 0,2 K.



9.2.3 KoppeKumsa rapaHTMHbIX YCITOBUMIA NPU OTKNOHEeHUAX

FapaHTMPlHoe 3Ha4YeHne ﬁ.ggj; MOXeT BObITb nony4yeHo no KpuMBbiM HOMOIpamm,
NoNy4YeHHbIX NPU NPUEMOYHbIX UCTbITAHUAX.
Ona Toro, 4TOObLlI OLEHKM He 3aBUCENN OT TOueK n3mepeHua, pas3HoCTb

TemMnepartyp ﬂfk Mcnomnb3yeTcd AJid KaXOoro pesyrnbrata U3MepeHud CcorriacHo

rapaHTUAHLIM YCIOBUAM (£, #z, 23 ).
MonpaBky BbIMNOMHAOT NPU NOMOLLM KPUBBIX HOMOrPamMMbI.

BmecTe ¢ pesynbTatamm U3MepeHui Ans i npu ucnbITaHUAaX M3MEpSIoT:

- TeMnepaTypy OKpy>atoLLero Bosayxa g i ,
- NNOTHOCTb BO3AYyXa (4191 UCKYCCTBEHHOW TAM - rpagupHsi C BEHTUIISTOPOM)

2k
- OTHOCUTESbHYIO BNaXHOCTb OKPYXaIOLLEro Bo3ayxa 1 ;
- Temneparypy ropsiven Boabl £pi ;
- Temneparypy oxrnaxaeHHon Boab! i i .

daKkTU4ecKnn MaccoBbli pacxof BOAbl zy MOXeT ObITb onpefeneH no
KpMBbIM HOMOrpaMmbl, A5 KOTOPOW rapaHTMpOBaHHas TemnepaTtypa XOrnogHow
BoAbl MOXeT OblTb fgocTurHyta. C  (MKTMBHbBIM MacCOBbIM TMOTOKOM U

rapaHTUMHbIMKU  ycroBuaMK  (igz, ®r, Zr) CGMKTMBHaAA TemnepaTtypa i.qp
oXIlaXkgeHHON BOAbl MOXET ObITb onpeaerneHa no HoMorpamme.

Crneaytowan pasHuLa COOTBETCTBYET OTKIOHEHWIO TemnepaTypbl XOnogHOW
BOAbl OT rapaHTUAHOM BENUYMHBI NPU rapaHTUNHBIX YCIIOBUAX

Moy “bark “hGk-

Takum o6pa30|v|, f.gGF,j; SABNSIETCA 3adaHHbIM 3HadeHnem. OHo nony4yeHo no
HOMOrpamme, ucxoada w3 WU3MepeHHoOro MaccoBoro pacxoga BOAbl FiE W

rapaHTUNHbBIX YCIOBUI Ly, @z, Zrp. OTKMOHEHWE £z, KOTOPOE MPUMEHSIETCS MPU
rapaHTUMHbIX YCMOBUWSIX, MOMyYaloT B KayecTBe CpeaHeapuUdMETUYECKOro BCex
pe3ynbTaToB U3MEPEHWIA:

1 I'4
i, = Ve 2
i=l

MpencTaBneHHbIi MeTod, KOpPeKLUM MOXeT ObiTb Takke WUCMonb30oBaH And
OLIEHOK, KOTOpPbIE HE 3aBUCAT OT TOYEK U3MEPEHMS, HEBbLIMOIHEHHbIX rapaHTUMN Mo
TemnepaType OXMaXKOeHHOW BOAbl, €CNK, HanpuMep, CTOPOHaMK Gblfl0 OrOBOPEHO
[OMONHUTENbHOE BO3HArpaXxaeHue, nomnaratolLeecs B 3TOM criyyae.

9.2.4 BnusiHne nNiOTHOCTM BO3yXa Ha MOLWHOCTL BEHTUNSITOpA
[MnoTHoCTb  BO3gyxa, COOTBETCTBYWOLAA  rapaHTUPOBaAHHOW  MOLLHOCTM

BeHTUnATopa FPG (amekTpoaHeprns, ymHOXeHHass Ha KIMO pgsuratens),
npeaocTaBnAeTcs NPOU3BOAUTENEM 2 .

[MnoTHOCTb BO3ayXa BO BpemMA WUCNbITaHUA paBHA 2. 3HaudeHune Fp.: ,
COOTBETCTBYOLLEE FapaHTMpOBaHHOVI BeM4YmnHe, C y4eToM nornpaBku COCTaBIIAET

9.3 OnpepeneHue paclUMPEHHbIX TENMOBbIX XapaKTepPUCTUK



9.3.1 MeT1op onpeaeneHusi TeNNOBbLIX XapaKTe pUCTUK

[Ons kaxgon [encTBMTENbHOM TOYKM 3amepa AoikHa ObiTb noacuuTaHa
pasHMUa Mexay BblYMCIEHHOW TEMNepaTypon OXNak4eHHON BoAbl (BbIYMCIIEHHOM
no TemnepaType XOfiogHOW BOAbl) M TEMMNepaTypoy OXIMaXOEeHHOW BoAbl,
rapaHTMpPOBaHHOM MpU 3agaHHbIX YCMoBWUSIX WCNbiTaHM. Bcrneacteve aToro
HeobXoOMMO OMnpefenMTb  rapaHTUPOBAHHYID  MPOM3BOAMTENEM  TemnepaTypy
OXITaXkOEeHHOM BOAbI HAa OCHOBaHUKM MpegocTaBrieHHON MM MHdopmaumun. CornacHo
3TOW MHpopMaLUK, 3HAYEHNE CPEeAHEN pasHULbl BbIYMCIIAETCS ANA KaXgoro Tmna
BETPOBOW HArpy3Kkn, MICXOAA M3 3HAYEHUI 18 3TOro TMna.

9.3.2 banaHc xapaKkTe pucTMK rpagupHm
DYHKLMOHMPOBaHWNE rPaavpHN ONPEAENnaeTcs CNnegyowyMm ypaBHEHNAMU:
- 3KCMyaTalOHHOE YpaBHEHME:

n

AV _ it
& ma & ma

KAV

roe - yncno Mepkensi;

me
- YpaBHEHUE TAIN:

1 7 2
& =—_——Cwvh.
2iTpr=g i VD

XapakTepuCTUKM annapaTypbl XapakTepusylTca TennoBbIM KO3I(MLIMEHTOM
', 9KCNOHEHTON 3aKoHa nepeHoca # , KoaddMLMEHTOM NOTEpPU MAPaBMNYECKOro

Aasnenus Cp, nepeaHeit NoBEPXHOCTbLIO Sf N BbICOTOW TArn & , uHdopmauuns o
3Ha4YeHUsIX KOTOPbIX NPEAOCTaBNAETCS U3rOTOBUTENEM BO BPEMS Nofayu 3asiBKU.

TennoBon  koacbdmuUmMeHT &° 1M KOI(pMUMEHT NOTEPU MMOPaBNMYECKOrO

AaBneHust O’y NpefoCTaBNSOTCSH M3rOTOBUTENEM B BUAE (DyHKLUM 3aBUCKMOCTM
CKOPOCTM BETpPa Ha BbicoTe 10 M 1 ApYr1X BIUSIIOLLMX NapaMeTpoB.

NaroToBuTenb Tarkke MOXET MPMBECTWU Tabnuuy OaHHbIX, MeXay KOTOpbIMM
NPOBOAUTCA MHTEPNONALMS.

OTn AaHHble ByayT onpeaeneHbl B3aMMHbIM COrMalleHnemM Mexay CTOpOHaMu
Aorosopa.

CKOpOCTb MOTOKA ¥y BBIMUCTIAIOT Mo chopmyre

_ Fmas U1+ x0)
pSp

9.3.3 MpubnumxeHHbIe OLEHKN

MpegnonaraeTtcs, YTO ropaAYUA BO34YX HACHILLEH NapoM.

N3meHeHnem pacxoga BoAbl, MNPOXOASALLErO 4Yepe3 rpagupHIO, MOXHO
npeHebpeyb B ypaBHEHUM 3HepreTndeckoro 6anaHca. OKoHYaTemNbHbIN pesynsTaTt

OyneT paBeH NPON3BEAEHNIO Fme '€ pe (fpedy)
OHTaneNuio TENOro Bo3ayxa BbIYUCNSIOT Mo opmyre

.322 =.321 + Fme Cpﬂ(f’ﬁ _fc:l_
Mids

9.3.4 PacueT kputepus Mepkens

9.3.4.1 O0LwWme nonoxeHus
Mcnonbsya mnotedy Mepkens, kputepun Mepkena MApUMEHUTENBbHO K
OpOCUTENIO BbIYUCTIAOT MO chopmyne



roe ¥ - KOppeKTUpYLWMn akTop, 3Ha4YeHWe KOTOpOoro 3aBuUCUT OT Tuna
yCTpOKnCTBa:

- ANs NpoTMBOTOKa - ¥ = 1;

- 4NA YCTPONCTB C NEPEKPECTHBIM TOKOM 3Ha4YeHune ‘¥ nonyvyaem m3 Tabnmubl 4,

Kak QyHKUMIO OT ABYX KO3(PMUMEHTOB X U #, MOMyYEHHbIX HayanbHOro W
KOHEYHOro COCTOSHUI AN ABYX XMOKOCTEN.

9.3.4.2 BbluucneHne abcontoTHOW BIaXXHOCTH

a) BbluncneHne abConoTHON BIAaXXHOCTM MPU HACbILLEHNW NapOM
AGCOMOTHasA BNaXHOCTb BO3Ayxa X; ONpedenseTcs AaBfEHNEM HACLILLEHHOIO
napa 2

17,438

i =ep| ———
i p[239,?8+z

+ 6,414?] ana i 20 °C;

_ () 0,622

-

b) BbluncreHne NncMxomeTpruyeckmx® gaHHbIX

* TeKCT AOKYMEHTa COOTBETCTBYET opuruHany. - NpumevaHne W3roToBUTENs
©a3bl AaHHbIX.

McuxpomeTp M3MepsieT TeMnepaTypy No CyxoMy £; 1 MO MOKPOMY TEPMOMETPY

x5 (8, pilAy Ep) —hponlEn )] R (tp) —hall)
Ay (8) = Bgpon () ’

xiE . p) =

roe #;(() - SHTanMbNMA KOMMOHEHTa i Mpu TemnepaTtype {, onpedeneHHas B
cooTtBeTcTBUM C 9.3.4.2.

B) BbluncneHue rTMMrpoMeTpn4eCckmnx aaHHbIX
Mpy nomoLwm rmrpoMeTpa N3MepsaeTcs OTHOCUTENbHAsA BMaXHOCTb ¥
0622px, (2, p)
x,(p)(1 - @) + 0,622

xtpw =x(x,,0) =

9.3.4.3 QHTanbnusa

OHTanbLNMs Ana Cyxoro Bo3ayxa, BOASHOro napa v neaa, Ix-kr-1

t
kg (£) = [ (1005,67 + 16,035 1073 Adr.
0

i
By (&) = [ (1835 0,7342)dr + 25016 107
a



H
hpl(e) = [(4217,8 172457 + 3398107 7% - 25341070 ¥ yar
0

i
Bl = [(21051+ 37227)dr - 333,5498107 .
0

Bl npué 2 0°C
ha(fnpue <=c

Bpon(d) = {
,D,J'Iﬂ BJITaXXHOro Bo3gyxa SHTalnbnnio BblYUCIAIOT MO cbopmyne

BEx) = hy @)+ xh, ()

9.3.4.4 MNnoTHOCTb

3Has abComMoTHYI0 BMaXHOCTb M TemnepaTypy MO CyXoMy TEpMOMETPY
BMaXXHOro BO3Ayxa, NNOTHOCTb BbIYMCIIAIOT MO dhopmyre

Pe 27315 0.622(1+x)
101325 29515+ DR2e4tw

At x. pa) =1293

roe € - NNoTHOCTb, Kr-M=3;
¢ - Temneparypa, °C;

Py - baeneHwe, lMNa.

9.3.4.5 Kputepuin Mepkens 4nsg npoTMBOTOKa

CucTtema ypaBHeHWUIA NS BblYUCTEHUsT KpuTepuss Mepkensi npyM npoTUBOTOKE
npveedeHa B Tabnuue 6.
Tabnuua 6 - Cuctema ypaBHeEHUI

MpoTnBOTOK

i §a
EE -k
= Fa(; )

di _Fa 1 dh

dz Fe ¢y, dz

Kputepuin Mepkens Bbl4MCNSIOT MO dhopmyre

REOL
fj '33.5 (ﬁ} - '33 ’

=

roe %, (f) - aHTanbNNs HacbILLEHHOro BO3ayXa Npu TemMnepaTtype Boabl i, ;
# - 9HTanbNus Bo3ayxa, KOTOPYHO MNP NPOTUBOTOKE BbIYUCTSIOT MO chopmyrie



]
peiy e dme [0 (0dr

s 5

Mo3TOMy M Ba)keH BOMPOC OMNPEeAEerieHnst YNCNEHHOrO 3HaYEeHWs! UHTerpana, B
KOTOPOM 3HTanbMnMs BO3[yxa onpefensercs TennosBbiM 6anaHcom Kak dyHKLUS
TemnepaTypbl BOAbI 1 YCIIOBUIA HA BXOAE rpagupHU:

g
Bo= gy o+ 2 Cpell —£,) .

Mas

Ina atoro B HEKOTOpPbIX CliydadaX UCNOoJib3yeTCA npasuiio CumncoHa. q)yHKLI,VIﬂ

Fe) =

n _p He moxet GbITb 06bACHEHA NPOCTO KaK NepeMeHHast PyHKUUS i 1 He
5

M3BECTHO, KaK BbIYMCIUTL LMMPOBOE 3HadeHue f (i) AnA BCexX 3Ha4YeHwui f,
BKMIOYEHHBLIX B rpaHWULIbl MHTErpana, UCMomb3ys pacyeTHble Tabnuubl, cXembl U

dopmyIbl.
3HayeHve nHTerpana BblYUCAETCS, UCMNONb3Ys CrieayoLlee BblipaXeHue

f
i ff(ﬁ)dﬁ =§[f(ﬁ.:) tAf i, tp)tafE tep) ot
t,

tafig, +(2k —2)p) +ASF(E + (2R -1)p) + fity )],

i L
2k
UeM Bblle 3HayeHue BbIOpaHO ans 2k, Tem Bbile TOYHOCTb pacyeTta. Ha
npakTuKe, BbIYUCNAA uHTerpan § , TO4HOCTb CUMTaeTCs Y40BNeTBOpUTENbLHON ANA
2k=8.

rae g =

9.3.4.6 Kputepuin Mepkens 4nsg nepekpecTHOro Toka

CucTtema ypaBHeHWIA NS BblYMCTEHMs KpuTtepust Mepkens npu nepekpecTHOM
TOKe npvBeaeHa B Tabnumue 7.
Tabnuua 7 - Cuctema ypaBHeEHNI

MNepeKkpeCTHbIN TOK

d Sra

— ="k —k
ox Fa(s )
8£=Fa 1 dh

& e Cpe OX




OTN ypaBHEHWs [O0/kHblI ObITb WMHTErpUpoOBaHbl B [BYX HanpaBreHUsIX
(mapannensHO M NepneHauKynsapHO BO3OYLLHOMY MOTOKY), Hanpumep, no metogy
PyHre-KyTTa nepeceveHns BO3ayLLHOMO 1 BOASHOMO MOTOKOB Ha BXoAe.

[nsa cokpalleHuns pacyetoB B 063ope Tennoson reHepaumm (Revue Generalede
Thermique)
3HAYEHMAMM CYMMapPHOTO 1 NPOTUBOTOYHOMO NMOTOKOB, C MCMOMb30BaHNeM chakTopa
¥, OCHOBaHHbIX Ha nccnegoBaHnax HionbceHTa (cm. Tabnmyy 8).
Tabrnuua 8 - [lMonpaBoyHbI KOIMUMEHT ¥ ANA MCnapuTenbHbIX rPagupeH ¢
nornepeyHbIM TOKOM

OI'Iy6J'IMKOBaHa Tabnmua SKBUBANEHTHOCTU mMexay pacHeTHbIMU

MonpaBo4HbIN KO3dMUNEHT ¥

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 1 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

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

&1

1-Bogaa; 2 - BO3ayX

-_;/’hﬂ
2 -
n1 _________...--F""

po= Uy — Ry )ik — ),

V= (g —hgg (kg =By

MpennonaraeTcs, YTO BO3AyX HACILLEHHbINA.

MpumeyaHne - OTa Tabnmua onpegenseTt ¥ kak dyHKUMKM F 1 v . 3HavyeHne
napameTpoB Y N » ONpeaenseTcs, Kak NPUBEAEHO HUXE:

B aTom cnyyae kputepuii Mepkens cocTaBuT:

c

_1 oy, ()dt

Tfﬂ'gg.i(fj_k ’

YTO BbITEKAET U3 peLleHna cneayrLwimnx ypaBHeHvuZ MepKenﬂ:

@h _fa,
&= Fa
di  Fa




9.3.5 NMpoBegeHue ncnbiTaHUN

9.3.5.1 PacyeT rapaHTMpOBaHHOIO OTKIIOHEHNST ANA KaXOoro UCnbiTaHus

AnreGpanyeckas pasHuua i Mexagy TemnepaTyport OXNaaeHHOW Boabl .,
NOMy4YeHHOW NyTeM W3MEpPEeHW, NPOBOAMMBIX Ha rpaaupHe, U rapaHTUpPOBaHHOW

TemMnepatypomn £,z , NOMYYEHHON MO KpPMBbLIM, ypaBHEHMAM npunoxenui B n C,
BbluMCnseTCcA no opmyrne

My =t ~bugk.

9.3.5.2 Knaccudmkaums n Konm4ecTBo UCMbITaHUI

WcnbiTaHnsa rpynnupytoTcs B Knaccbl &7 B 3aBUCMMOCTUM OT CKOPOCTU BETPa Ha
BbicoTe 10 M Hag, ypOBHEM 3eMJI1, HanpUMep:

D =102 < x mct;

) =2 x4 g < mc-l

nT.A.
KonnyecTBo paccMaTpuBaeMbiX KNacCoB [OJDKHO OroBapuBaTbCs [OFOBOPOM,
KaK 1 OrpaHMYeHust Mo KaxKaoMmy Kraccy.

PekomMeHayeTcs, 4ToObl pa3Gpoc knaccoB He npesbiwan 2 m-¢ —1 . [1nsg kaxgoro
BETPOBOrO Kracca npegcTaBuTeNbHble UCMbITaHUS OOIMKHbI ObiThb pasgeneHbl Ha
ABe TIpynnbl, NPW YCMOBUW, YTO KONMMYECTBO WCMbITAHWA B 00eux rpynnax
npeeblwaeT 30% OT 0OLLEero KonMydecTea UCMbITaHWUIA, NPOBEAEHHbLIX NPU 3a4aHHOM
Knacce BeTpa (ecnM HeT, BCe UCMbITaHUS MO AaHHOMY KNaccy BeTpa LOSPKHb
006BbeaMHATLCA B OOHY Pynny): Ha rpynny, rme TeMnepatypa Bo3gyxa no MOKpomy
TEPMOMETPY Ha BXOAE pacTeT B Neprog UCMbITaHWs, U Ha rpynny, rae Temnepartypa
nagaet B TeYeHMe nepuoga.

BecoBble KO3(pdULINEHTBI o:E'n, npeaocTaBnsemMble NPou3BoaUTENEM BO BpeMS
KOHCYrnbTaL WK, MOACTaBNATCS B hopMyry:

mn=n i
2 Oy =1
U=1

Knacc, Bkmovawowmii B cebs MeHee 4eTblpex UCMbiTaHUA, cyMTaeTcs
HeMosHbIM.

TornbKo Te knacchl, KOTopble AeACTBUTESNbHbI (BKMoYarowme B cebs He MeHee
YyeTblpex WCMbITaHW), [OOMKHbI MNPUMHMMAaTbLCA BO  BHUMaHue. Becosble
KoadbdMLUMEHTBI  OOMKHbI OblTb  CKOPPEKTMPOBaHbI Tak, 4ToObl KX CcymMMma
coctaBnsna 100%, y4uTbiBas OTHOCUTENbHBLIN MEepBOHaYanbHbIN BEC KaXIoro
paccuYuTaHHoro Knacca.

Kpome Toro, Bce OeicTBylolMe nepuonbl, 3anucaHHble A0 MONy4yeHust 3TUX
YCIIOBUIA, AOIDKHbI Y4UTLIBATLCH NMPU OLLEHKE.

9.3.5.3 PacyeT cpeHeB3BELLEHHOMO OTKMOHEHWS
B obeux rpynmax Kaxgoro Kracca pacCuuTbiBAeTCs CpeaHeB3BELLEHHOe

anrebpaunyeckoe 3HadeHue f oT £f; °C, me ;™ - ynucno vucnbiTaHui B Nepeoit
rpynne UcnbiTaHUA B OAHOM Kracce BblYMCNAT Mo hopMyrnam:

1 i=n Al

"ﬁ"‘fml =7 Z(‘fck _ch:';
nbml i



k= Al

1 1
"i\'fmz Fiomay Z- ('C-:I: _ch:' )
nme ol

rae »™<4 - KonMUYecTBO UCTILITAHWUM BTOPOW PYNMbl UCMbITAHWIA B TOM Xe Kracce.

Ona kaxporo krnacca cpefHeanrebpanyeckoe 3HadeHue iy, BbIYUCTAOT MO
dropmyne
1

Ly =§("ﬁ"§m1 + Al ).

Ecnm ucnbiTaHne He moxeT ObiTb pasgeneHo Ha gee rpynnbl (cM. 9.3.5.2), To
pacyeT OCYLLEeCTBNAT No dopmMyne

T ksl
iy S B PR T D
k=1

rae »™ - KONMYeCcTBO MUCMbITaHWIA B 3TOM Kracce.

CpenHeB3BeLLEHHOE OTKIOHEHME OT rapaHTUHLIX NoKa3aTernen rpagupHy - 3To
anrebpanyeckas CyMMa CpPELHEro OTKIMOHEHUSI B KaXKOOM Krlacce BMecTe C
K03 b MEHTOM

9.3.5.4 NapaHTuK

CpenHeB3BeELLEHHOE  OTKIMOHEHME TemnepaTypbl OXNaKOEHHOW BOAbI i
OOIDKHO ObITb HWXE YyKaszaHHOro B [AOroBOpE MOPOroBOro YPOBHsS. OTOT Mopor
3aBMCUT OT OOLLE TOYHOCTM NOMYYEHHbLIX PE3YNbTATOB.

MpumedaHve - Ecnm nveetcs MmHuManbHoe konndectso B 300 nepuogos, TO
AN CTaH4apTHbIX pabodmx yCroBWUA LOCTWXMMAas 00LW@s TOYHOCTb COCTaBrisIET
okoro 0,4 K.

10 lonyckK npu ucnbiTaHNAX

10.1 OOwume nonoxeHus

HeonpeneneHHocTb &, AONA  CpaBHEHUS  MeXay  M3MEPEHHOW U
rapaHTUPOBaHHON TeMnepaTypamy OXNaXOEHHON BOAbl BbIYUCASIOT MO ABYM

COCTaBMAOLLMM
— 2 2
Bty = B85 + 8t -
MepBas cocTaBnsoLLas HEeonpeneneHHOCTU &i,, npeacTasnaeT
HeonpeaeneHHoCTb, CBSI3aHHYI0 c NOrpeLLHOCTAMM HenamepsieMblX

CUCTEMATUYECKUX OTKMOHEHWNI U3MEPEHHbIX NOKa3aTener, BTopas cocTaBnstoLas
- HeOMpeAeneHHOCTb 13-3a CINyYanHbIX OTKIOHEHWUI B U3MEPEHHbIX NoKasaTensix u
N3MEHEHUI NapaMeTPOB BO BPEMEHMW.

10.2 OwmnbKN, co3aaHHbIe HEU3MEPAEMbIMU



cucrematTn4yeCKMMun OTKrmIoOHeHNAMHU paGO‘-IVIX napameTpoB

10.2.1 O6wme nonoxeHwus

MorpelHOCTN U3MEPEHUA OTAErNbHbIX MapaMeTpPoB BNMSAIOT Ha onpeaerneHune
TeMnepaTtypbl xonogHon Boabl. [lpumep, nNpuBEOEHHbLIM B NPUNOXeHUM A,
nokasbiBaeT, Kak 3TW BO3AEWCTBUSI MOryT ObiTb onpegeneHsl. [pumep
HOMOTrpaMmMmbl, UCMOMNb3YEMOW AN Lenu onpeaerneHusl BO3OencTens, NpuBeaeH B
npunoxennm A.

10.2.2 BnusAHue HeonpeaesieHHOCTEN, WU3MEPEHHbIX MO  MOKPOMY
TepmomeTpy T,
dakTop BMmsiHUSA 4, NokasbiBaeT M3MEHEHME B TEMMEPaType XONoAHOW BoAbI

Af, ONA OaHHbIX OTKMOHEHW TemnepaTtypbl MO MOKPOMY TEpMOMETPY fif,, npu
YyCrNOBWKW, 4YTO BCe [ApYyrMe BIMsiiOLMEe MnapameTpbl, pacxod BoAbl, MOLIHOCTb
BEHTWUISITOPA M AMana3oH HaXOAATCS B COOTBETCTBUM C rapaHTUAHLIMM YCIIOBUSIMM.

N3meHeHne i, O0OIDKHO GbiTb BbIOPAHO TaK, YTOObI COOTHOLLEHWE MEXTY &y W

£, 6b1r10 BM3KO K NIMHEHOMY (CM. NpurioxeHne A).

10.2.3 BnusiHne HeonpeneneHHOCTEN U3MepPEHUS Auana3oHa oxJiaxaeHus
&

a
(DaKTOp BITMAHUA ':Dz YKa3blBaeT Ha n3MeHeHne Temnepartypbl XOMNOA4HOW BOAbI

Af. QNS OAHHOMO M3MEHEeHWA AuanasoHa fz MpU YCIoBUM, YTO pacxon BoAbl U
MOLLHOCTb BEHTUIATOPA HAX0OATCS B COOTBETCTBUM C rapaHTUAHLIMK YCIIOBUSIMMU,
a Temnepatypa MO MOKPOMY TEPMOMETPY SBMSETCA CpPegHUM W3MEPEHHbIM
3HayeHneM. OTKMOHeHWe A= JOImkHO ObITh B Npegenax £1 K (cm. npunoxeHne A).

10.2.4 BnusiHne HeonpeaerneHHOCTEN U3MEPEHUMA MOLIHOCTM BeHTUNATOpa
tr
®akTop BNMSHMA Ll nokasbiBaeT M3MEHeHWe TemnepaTypbl XOroAHOW BOAbI

(B npoueHTax) 3a CYeT  OTKMOHEHWS  MOLUHOCTU  BeHTUnsTopa £y
obGecneuvBatoLLEro pacxo WM Auvana3oH BOAbl MpW FApaHTUMHBIX YCMOBUSIX W
Temnepatype no MOKpOMy TEPMOMETPY, KOTOpble SBMAOTCS CPeaHUM U3MEPEHHBIM

3HavyeHneM. OTKMoHeHne £7; 0omkHO GbiTh B Npeaenax +10%.

Ecrnm kpuBasi He gaeT NpeacTaBneHns 0 BIUSIHUN BEHTUNSTOPA, TO BIUSIHUE Ha
TeMnepaTtypy BbIXOAHOM BOAbl AOMKHO ObiTb OMNpPeneneHo C WUCNONb30BaHUEM
OTKOPPEKTUPOBAHHOIO NOTOKa (CM. NpuroxeHue A).

10.2.5 Bnusinne HeonpeaeneHHoCTeN U3MepeHuUs pacxoaa soabl Ty,
dakTop BMmsHUSA P, ykasbiBaeT Ha U3MEHEHVE TemnepaTypbl XONoAHON BoAbI

Af, ANA OAHHOTO M3MEHEHUs! YPOBHSI 06 bEMHOTo pacxofa iz (B NMPOLEHTax) npu
YCIMOBUW, YTO MOLUHOCTb BEHTWUNSATOpPa M [[Mana3oH HaxogaTcs B npegenax
rapaHTUAHbIX YCMOBMI, a TemnepaTypa MO MOKPOMY TEpMOMETPY SBRAeTCs

CPEAHNM M3MEPEHHbIM 3HadeHueM. OTKIMOHeHue Lf#2 OOMmMKHO ObiTb B Mpegenax
110% (cM. npunoxeHue A).

10.2.6 OnpeageneHue NorpeLHOCTEN U3Me pUTESIbHbLIX YCTPOMCTB
MorpelHoCTM U3MepeHun Ans  pasfnuyHblX WHCTPYMEHTOB MpUBELEHbI B

npunoxeHnn B. 3HayeHus, KoTopble OyayT MCMonb3oBaTbCA (AKTUHECKU U

KOTOpble onpeaernsTcs CTOpOHaMM A0roBopa A0 Hadvana usMepeHun, He LOMmKHbl

npeBbIWaTh yka3aHHbIX B Tabnmue 9.

Tabmmua 9 - OTKMOHEHUS M3MepUTENbHOrO 0bopyaoBaHWsA, AOMyCTUMbIE ANs

UcnbITaHUs




BennunHa ,D,OI'IyCTVIMbIe OTKJTOHEHUA N3MEPUTESIbHOIO

obopyaoBaHus
Temnepatypa MOKpOro e =01K
TepMomeTpa w
Temnepatypa Boabl s =01K

MaccoBblli pacxoq Bogbl £, = 5% 00 1000 krc-1: £,, = 3% Gonee

1000 kr-c-1
MoOLLHOCTb BEHTUISTOpPA:
no 25 kBt -
£F, T5%
25 kBT< Fp £200 kBT £F, =2,5%
6onee 200 kBT _
£F, T1,0%

[na oTgenbHbIX NpUBopoB cUcTEMaTUYEeCKUe NOrPeLlHOCTU £y OOMKHbI BbiTh
onpefeneHbl, UCXOAs M3 PYKOBOACTBaA MO 3JKcCnayatauuu Afs WUCNOoMb3yembiX
NprbopoB, UNM AOIMKHbI BbIGMpaTLCSA 13 Tabnmubl 9.

MpuMeHsieMble  OOMYCKW 5, B COYeTaHMM C  dhakTopamMmum BrunsiHUS &,
onucaHHbiMM B 10.2, MO3BONAKT paccyuTaTb MOrPELHOCTb, BbI3BaHHYHO
HEN3MEPUMbBIMN CUCTEMATUYECKUMWN OTKITOHEHNSIMW paboymX NapameTpoB.

10.2.7 OwnoKa, Bbi3BaHHas Hen3Me puMbIMHU cucteMatmye CKumMm
OTKITOHEHUAAMU paboynx napamMeTpoB

Ownbkm @z, BbI3BAHHbIE HEM3MEPUMBIMU CUCTEMATUYECKUMI OTKINOHEHVSIMUA,
BbIYMCNSOT No hopmyne

&it ; =.J('5Dw cat, )0 (D, 28)° H (D, 80 +(DF, 'EFP)2 +(st,)2 .

[lonyck no TemnepaTtype XONof4HOWM BoAbl £f; NMPUMEHSIETCA HENOCPEACTBEHHO
K pesynbTary.

10.2.8 OnpegeneHve nNorpeLHOCTe, BbI3BaHHbIX Clly4alHbIM OTKSIOHEHUEeM
pe3ynbLTatToB  MCNbITAHUA U BPEMEHHbIMM  OTKIIOHEHUSIMU  pabouumx
napaveTpoB

CnyyaiiHble coBbITMSI MPMBOAAT K TOMY, YTO pasHuLa £éf. Mexay U3MEepeHHOM
W rapaHTUAHOM TemnepaTypamMm XOnoAHOM BOAbI, pacCUMTaHHas B COOTBETCTBUM C

7.2, konebneTcsa OKorno cpedHero 3HadeHns £, paccYMTaHHOro No BCeEM nepuogam
N3MEPEHNI.

M3mepeHne 3TOro KomnebGaHwsi BLIMOMHAKT MNPU  MOMOLWM  SMMUPUYECKOro
CTaHA4apPTHOrO OTKIIOHEHMWS U BbIYMCIISIIOT NO oopmyne



11 & 2
Sty = (—— L&, — )7 .

=1

OTKINoHeHVe  u3MepeHus &i, , BbI3BAHHOE CIlyYalHbIMW  MOrPELLUHOCTAMM
pes3ynsTaTtoB M3MEPEHWN U BpeMEHHbIMU KonebaHuamMn M3mMepsieMblX BENUYUH C
BEPOSATHOCTLIO 95%, BbIYUCNAOT MO hopmyne

_ S k)

N

Bty

S

BennumHbl pacnpegenenns no CTblodeHTy S npuBefeHbl B Tabnmue 10.
Tabnumua 10 - Pacnpenenenne BenuumH no CTbIOAEHTY C BEPOSATHOCTBIO 95%

k S1(k)
2 12,710
3 4,303
4 3,182
5 2,776
6 2,571
7 2,447
8 2,345
9 2,306
10 2,262
11 2,228
12 2,201
13 2,179
14 2,160




15 2,145
16 2,131
17 2,120
18 2,110
19 2,101
20 2,093
21 2,086
22 2,080
23 2,074
24 2,069
25 2,064
26 2,060
27 2,056
28 2,052
29 2,048

NMpunoxeHune A (cnpaBo4Hoe). KpuBble
Npon3BoANTESIbHOCTU

MpunoxeHne A
(cnpaBo4Hoe)

PucyHok A.1 - KpuBas npon3sBoaAUTENbHOCTU FrPaaAupPHHU C



eCcTeCTBEHHOMN TAroun

40 8 6 4 2 0 2 4 6 B 10 12 14 16 18 20 22 24 26
55—

1 - AnanasoH oxnaxaeHus; 2 - Temneparypa oxnaxaeHHou Boabl £, ; 3 - nong
MacCOBOIo pacxofa ropsyen Bogbl M/Mr; 4 - OTHOCUTESNbHAsA BIaXHOCTb

OKpY>XXatoLLero Bo3ayxa ¢ p ; 5 - TeMnepartypa OKpyxatoLero Bo3yxa no Cyxomy
TepMOMeTpY £,, 6 - TemnepaTtypa ropsiHen Boabl iy

PucyHok A.1 - KpmBasi npon3BoAnTENbHOCTU rPagupHU ¢ eCTECTBEHHOW TAron

Mpadwik ¢ NPUMEPOM HaXOXOEHNS 3MEHEHWNSI TEMMepaTypbl XOro4HOM Boab! &,
B 3aBMCUMOCTM OT W3MEHEHUsI BIMAIOWEro dakTopa "Temnepatypa MOKPOro

TepMmomeTpa” iy .
Mpwn £, =(15,5+0,5) °C; z =6 K; Fp =100%; #: =100% KOHCTaHTa, Nony4aem:

dt, 08K K
i B i T e
oY 1oC ¥ o

W

PucyHok A.2 - lpumep Bo3aencTBUA BeTpa Ha rpagupHIo €
NMPOTUBOTOKOM M €CTECTBEHHOMN TAromn



0,BK
11K

4 & 10 Vﬁ.w'c 1

4]

-1

PucyHok A.2 - Mpumep BO3AENCTBUS BETPa Ha rPaganpHIO C NPOTMBOTOKOM Y
€CTEeCTBEHHOW TAron

PucyHok A.3 - UcnaputenbHas BEHTUNATOPHaA rpaaupHs
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1 - TemnepaTypa xonogHom Boahbl £, , °C; 2 - TemnepaTtypa MOKpPOro TepMoMeTpa &,
1°C

PucyHok A.3 - VicnaputenbHasi BEHTUNSTOpHAas rpaaupHs

Fpadmk C NpUMepom Ansi onpefeneHns U3MeHeHWst TemMnepaTypbl XOroAHOM
BOAbl £, B 3@BUCUMOCTM OT W3MEHEHUsI BrMsitoLiero (akTopa "MOLLHOCTb
BeHTUNsATOpa" & .

Mpn £, =100%+10%; £, = 15,5 °C; z =6 K, # =100% nony4aem:

B
e L 02K g 00255
5F,  20% %

PucyHok A4 - UcnapuTenbHaa BEHTUNATOPHaA rpaaupHA
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1 - TemnepaTypa xonogHom Boahbl £, , °C; 2 - TemnepaTtypa MOKpPOro TepMoMeTpa &,
’ OC

PucyHok A.4 - VicnaputenbHas BEHTUNATOPHAasA rpagupHs

padmk ¢ NpumMepoM Ans OnpeaerneHns USMeHeHUs1 TeMnepaTtypbl Bogbl £, B
3aBMCMMOCTM OT M3MEHEHMI BNMAOLLEro dhakTopa "obbeMHbIV pacxoq Bogbl" #: .

Mpwn #2 =(100£10)%; &, =15,5°C; z =6 K, FP =100% nonyyaem:

M%: 15K
baterd

S, = 0,075
20% %

NMpunoxeHune B (o6a3atensHoe). TpeboBaHUA K
n3MepuTesribHbIM Npubopam, MCNONb3yeMbIM
AOns UcnbiTaHUA

MpunoxeHne B
(obs3aTensHoe)

Tabmmua B.1 - TpeGoBaHusi kK n3mepuTenbHbIM Npubopam, Ucnonb3yembiM Ans

UcnblTaHUn

Tun namepeHuns Tun npnbopos || YyeBcTtBuTenbHble || AnanasoH || TodHoCcTb| BpemeHHble || Mpumevanus
3IIEMEHTbI N3MepeHus KOHCTaHTbI
M3mepeHne MnaTtnHoBbIN Conpotusnenne | OT1-40°C |[£0,1°C |[Bo3gyx:30c -
Temneparypbl PE3NCTUBHBIN nnatuHbl 100 2 no +80 °C Bopga: 5¢
Bo3ayxa unm Boabl ||gatumk PT100 npu 0 °C knacca
AEH60751
YXUAKOCTHbIN £100°C ||20,2°C -
TepMoMETp
Tepmonapbl <£100°C |[%0,2°C -
KBapueBbIi OT-40°C |#0,1°C -
npubop no 100 °C
N3mepeHne EMKOCTHbIN EmkocTHOM OT1 30% po||£1,5% 10c -
BJIAXKHOCTH rmrpomMeTp anemMeHT 95%
BO3dyxa




N3mepeHne MponennepHbii || Mponennep, Ot0wm/c |[£0,1 m-c |Topor -
CKOpOCTW BO3yxa |laHemoMeTp nponopuwuoHansHo ||4o 22 m/c || _; cpabarbiBaHuA
Ha BbIxoae CBSI3aHHbIV C 0,2 m/c
reHepaTopom
HanpsKeHWs
N3mepeHne AHemomeTp Tpw YaLwkn Ha Ot 0,3 m/c |[£0,2 m-c |[IMopor BcTpoeHHbIN
CKOPOCTM BeTpa yawevHoro Tuna ||ocu. Yactota po40m/c || _; cpabarTbiBaHus || HarpeBaTesb
nponopLuoHansHa nomoraet
CKOpOoCTH n3bexaTb
obneneHeHus
31MMoM
M3mepeHne UyBcTBUTENBHLIN || Dritorep, 0°-360°=0- || £2,5° Tot xe -
HanpaeBrieHns dortorep CBSI3aHHbIN C 400
BeTpa NOTEHLMOMETPOM.
ConpoTusneHve
NponopLINOHansHO
yrny Cesep = 0° =
0
N3mepeHne MrtoBromeTp OnpokugHom - - - ToT xe
KonuyecTBa GnoYHOro TMNa || KOBLU Unn
BblNagaroLLmx NONOXUTENbHbIN
ocagkoB TemnepaTypHbIi
KOs meHT
(MTK)
COMpOTUBIEHNA
MNamepeHne Mpnbop ans CeHcopHas OT1 900 10,2% - -
aTMocdepHOro n3mepeHusi sAverka mbap no
AaBneHns unm abconoTHoro nepemMeHHon 1200 mbap
MaHOMETPUYECKOTO || Unn €MKOCTHU (ot 0 mo
Harnopa OTHOCUTESLHOIro 2,5 6ap)
AaBreHns
N3mepeHne BatTtmeTtp - - O1 1% - -
notpebnsiemon 0o 2%
MOLLHOCTH
BEHTUNATOpA
Mpumeyanue - 1 mB6ap = 0,1 kla.

Tabmmua B.2 - CnpaBoyHble BENIMUYUHBI M3MEPUTENBHBIX MPUOOPOB AN M3MEPEHUs

MacCcoBOro pacxoga

BOAbl

N3mepeHre npu nomoLy

3HayeHne =4y

a) Nameputenen ¢ nepmogom nsmepeHms




¢ 250 ¢ npu Ucnonb3oBaHWM:

- npubopa n3mepeHns obbema B LONYCTUMOM LMana3oHe 2,0%

N3MepeHnss;

- NporenrepHoro nsmepuTens B JONycTUMOM Anana3oHe 1,5%

N3MepeHns

b) poccensHoro nameputensHoro npudopa O11% po
1,5%

¢) M'mgpomeTpuyeckoro nponennepa B Tpybonposoae

c 1121500 mm; 1,.2%
800 mm £ [ £1500 MM 1,5%
B oTKpbITbIX KaHanax ¢ NPSAMOYronbHbLIM Ce4YeHneM 2,0%

d) Tpy6ok Nuto B Tpy6onposoage ¢ 1 > 800 Mm n C
N3MEHEHNEM CTaTUYECKOTO AaBEHUS:

- MeHbLLe Yem 1% nony4yeHHOro 3HaYeHus; 1,5%

- 60MNbLLMM N3MEHEHWEM OaBneHus 2,0%

e) MiamepuTenbHoro BoAocnMBa ¢ KannGpoBaHHOM 3aCTIOHKOIA
NpY NOMOLLM OPMYTbl AN 3aCNOHKM:

- ANst NPSAIMOYTONbHOM 3aCMNOHKN 6€3 YMEHbLLEHWS NrioLLaam 2,0%-1,5%
CTOPOH;

- Ans NPSIMOYrONbHOM 3aCIOHKM C YMEHBbLLEHEM NIoLwaan 2,5%
CTOPOH

f) SnekTpomarHMTHOro ycTponcTaa:

ckopocTb o1 0,8 10 1,5 m-c-1 2,0%

[o)
CKOpOCTb Gonblie Yyem 1,5 m-c-1 1.5%




g) YnbTpasByKkOBOro yCTponcTBa Ot 3% 0o 5%

NMpunoxeHune C (o6sa3aTensHoe). Pacyer
pacxoga ncnapsiemoun Boabl

MpunoxeHne C
(obs3arenbHoe)

C.1 O6wwme nonoxeHus

Ecrm obbemHbin pacxog otbopa Boabl HE MOXET OblTb M3MEpPEH Win
NOCTaBWWK He MpedocTaBun guarpaMmmbl Mnn Tabnuubl, TOrda pacyeTbl MOXHO
BbIMNOMHUTb, CrieAyst HACTOSALLEMY NPUTIOXKEHUIO.

C.2 BBepgeHue

Heobxoammo 3HaTb 06beMHbIV pacxod McnapsemMon BOAbl # g ONA pacyeTa

obbemHoro pacxoaga BOAbl, TEpSEMOil C YHOCOM #y. TouHasi OLeHka 3TOoro
pacxoga npeanonaraetT Ucnonb3oBaHve opMynbl [oyna Ansa  BblYMCeHUs
TENIOBbIX XapaKTEPUCTUK.

C.3 YaoenbHoe notpe6neHue Boabl 'y
Mcnonb3oBaHne dopmynbl Moyna no3BonseT nocTpouTb HOMOrpammbl, Mo

KOTOpbIM ONpefensioT yaensHoe notpebnexHue Boabl Ty .
N3 aHammsa pesynbTaToB OYEBMAHO, YTO BO3MOXHO MpeHebpeyb BIMsiHUEM

pa3HOCTU TeMnepaTyp ¥ 1 BNMSHNEM COOTHOLLEHUA MaCCOBOro pacxoa Bo3ayxa

N BOOb! T gz { G -

Boree TOro, BNMsIHME [aWanasoHa OXNaXOeHUs1 7 3aMeTHO TOmMbkKo [Ans
n3meHeHu 6onee Yem Ha 20%.

CnenoBaTenbHO, ecrniv HeOOXOAUMO OnpeaennTb TONMbKO pacxod Mcnapsiemon
BOAbl B COOTBETCTBUM C HOMUHAIBLHOW NPOU3BOAUTENBLHOCTBLIO (B CliyYae npuemo-

CAaTOYHbIX WCMbITAHWUIA), MOXHO MCMOMNb30BaTb yAenbHbi pacxod Uy Kak He
3aBMCSALMA OT BblOOpa rpaaupHW. Torma MOXHO MCMONb30BaTb OAHOSIMHENHYHO
Homorpammy (cMm. pucyHok C.1), koTopas nokasbiBaeT yaernbHoe noTtpebrneHve B

3aBUCMMOCTU OT aTMOCMEPHBIX YCMOBUN £; U @ p .

PucyHok C.1 - YaenbHoe noTpebneHue Boabl

Cg, kr-x-107°
]
0,40 PR %

J

12 20 30t,°C



£; - cpegHsis TemnepaTypa Cyxoro TepMoMeTpa Ha Bo3ayxo3abopHuke, °C; gp -
OTHOCUTETNbHAs BMaXHOCTb OKPYXKAOLIEro Bo3ayxa, %; 'y - yAernbHbI pacxod

BoAbl, kr-x—1-10-4

PucyHok C.1 - Y genbHoe notpebneHne Boabl

[aHHbIN pucyHOK OblnT COCTaBMEH C MOMOLLBK YUCIIEHHOMO WMHTErPUPOBaHMS
ypaBHeHun [loyna Ana AuanasoHa oxnaxgeHus Z =126 K, 4yTo gaBngetcd
HOMMHasbHbIM 3Ha4YeHnemM ctaHgapTHoro psga 1300 MBT u & = 12,5 K. OH moxeT
OblTb  uMchnonb3oBaH ©e3 M3MEHEHM AOnsa  [pPagupeH C  pasnMyHbIMU
XapakTepucTukamm.

C.4 O6beMHbLIN pacxon ucnapsieMon BoAbl #i g
3Has TemnepaTtypy Cyxoro TEpMOMETpa f; W OTHOCUTESbHYK BIaXXHOCTb ¥

BO3QyXa Ha BXOAEe B rpafvpHIO, MOXHO OnpedenuTb yaerbHbi pacxod Ty v u3
Hero BbIBECTU YpaBHEHUE 0O BEMHOIO pacxofa UcnapsieMon BoabI:

Mg =mCy, LUy, (C.1)

roe £ =i —f, - pa3HOCTb TeMMepaTyp.

B Tabrmue C.1 npvBeoeHO 4WCNEHHOE UW3MeHeHve Ty Ana  pasnudHbIX
YCIOBUI TeMNepaTypbl OKpyXatolwen cpenbl M OTHOCUTENbHOW BNaXHOCTU. OTO

MOXHO UCNoMnb30BaTb B MporpaMmme, KOTopadA pacCyYUTbIBaeT C.S' nyrem
MHTEpnonAaunn mexay nBymMa sHa4eHnamu.

Tabrmua C.1 - YaensHoe notpe6nenne Boabl Cp Kak GyHKLMS OT KMMMaTUYECKUX
yCnoBUn

0, % e
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
Mpvmeyanme - C'y BoipaxaeTtcs B krhx—1-10-6.




C.5 U3ameHeHMe 3aBUCUMOCTM BeNUUYMHBLI Ty OT paGouunx napameTpoB
NameHeHus 'y, BbI3BaHHbIE M3MEHEHUAMM MacCOBOro pacxoda MoToKa CyXoro

BO374YyXa, NPOXOASALLEro Yepe3 OPOCUTESb F s, MPU PA3HOCTM TeMnepatyp & unm
B [OuanasoHe oxnaxaeHus Z Oblnm  paccuuTaHbl. Tabrmuya C.2 oTpaxaet

pe3ynbTaTbl, NONyYeHHble ANst YMepPEeHHbIX KnuMaTudeckux ycroesun (&, =11 °C;
© =78%). CrnegyeT o00paTuTb BHUMaHWe Ha TO, YTO YAenbHbIA pacxod
NPaKkTUYECKN HE 3aBUCUT OT 3TUX NAapaMeTPOB.

Tabrmua C.1 MOXET NMpUMEHSTbLCS AN BCeX TUMOB rpaguvpeH ¢ GonbLumMm
Arana3oHOM OXNaXKOeHUS.

Tabnmua C.2 - \ameHeHre 3aBUCMMOCTY BENMUYUHBLI 'y OT paboyrx NapaMeTpoB

XapakTtep UsMeHeHun
OTHocUTENbHbIE M3MeHeHus g

_ (o)

+20% Ha F s 0.6%
+20% Ha £ -1,4%
+20% Ha az +0,8%

NMpunoxeHune D (o6a3aTtenbHOe). 3aMmevyaHus
No pacyeTy NorpewHocTen

Mpunoxenune D
(obsasaTenbHoe)
D.1 CpeaHee (cpepnHeapucg metmueckoe)
Ecrm ycTaHoBMeH psf OTAeNbHbIX He3aBUCUMBIX 3% BEenMuuMH, CBOBOAHBLIX OT
UX CUCTEMATUYECKMX MOrpeLlHoCTel, xi...%; (Hanpumep, ONA CTEMneHV BhaHOCTK

UM MaccoBOW 4acTu), TO CpeaHeapudPMeTU4Yeckoe OTAeNbHbIX »? BenMuuH x©
BbIYMCNAIOT NO hopmyne

4%

f—l X
i 5
M.E:-.

1

1l
—_

D.2 CtaHpgapTHOe OTKJSIOHeHME 3anucu oTaesibHbIX 3Ha4€HUM MO OTHOLUEHUIO
K cpeaHen

COBOKYNHOCTb ~ CnyyYaWHbIX  pacrnpefeneHnun  OTAESNbHbIX  BEMUYMH MO
OTHOLLIEHUIO K NX CPEeOHEN XapaKkTepMU3yeTCs CTaHAaPTHLIM OTKITOHEHMEM & :

5=

A

1 * i
CTREILE
?25—11'=1 !



D.3 JoBepuTenbHbIA Npeaen U MHTepBan 4OBepPUA cpeaHUX 3HaYe HUMN

CpegHaa ¥ B cootrBetctBuM C (D.1) He maeHTMYHa 3anMcaHHOW MCTUHHOWM
BENnuMYMHe, HO BO3MOXHO YyKa3aTb ABa npederna, Mexay KOTOpbIMW HaxoauTcs
UCTVHHAs8 BEeNMYMHa C BbIOPAHHOW CTaTUCTMYECKOW BEpPOSITHOCTbIO F U
nogyuHaLWasaca  "HopmarnbHOMYy  pacnpegeneHuio”. 3TO  OTHOCMTCS K
JoBepuTensHOMY WHTepBany cpegHen. VIHTepBan mexgy STMMKM npegernamu
HasbIBalOT MHTEPBASIOM A0BEPUS CPELHUX 3HAYEHUI.

[oBeputenbHbIv Npeaen cpeaHen Bol4UCHAOT No dopmyne

T

Ju?

Tt g

dakTop T 3aBMCUT OT BbIOPaAHHON CTAaTMYECKON BEPOSITHOCTY, a Takxe OT psiga
OTAErNbHbIX 3HAaYEHUI.
Ecnmn He oroBopeHo nHoe, TO Npegernbl 4oBepust AOIMKHbI BCErda yKasblBaTbCs

AN cTaTucTMYeckon BeposiTHocTh B 95%.
T
BennyuHsbl ana " ﬁ CO cTaTudeckonm BeposTHOCTbIO B  95%
X

npeacTtasneHbl B Tabnmue D.1.
.

Tabnuvua D.1 - 3HavyeHue 7 u

=

b T 7
" b
3 4,3 2,5
4 3,2 1,6
5 2,8 1,24
6 2,6 1,05
8 24 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

Cabile 200 1,96 0

NMpunoxeHune E (o65a3aTtenbHoe). Koppekuus
TeMmnepaTypbl XOfIO4HOU BOAbI 3a CYeT Tenna,
Aob6aBrieHHOro HaCocom

MpunoxeHne E
(obs3aTenbHoe)

Mpu n3mepeHWM TemnepaTypbl XONoAoHOM BOAbl Ha APOCCENbHOM KranaHe
HarHeTaTernbHOM CTOPOHbI HAcoca Ha ee 3HadYeHve BRUSIET TENSo, NepesaBaemoe
BOAE MpW pErynMpoBaHUM Hacoca C BbICOKOrO AaBfieHMst Ha HU3Koe W npu
HeadhdeKkTNBHOM paboTe Hacoca.

PacwmpeHne 4yepe3 OpoccernbHblii KnanaH - 3To aavabaTudeckuii npouecc,
Mo3TOMY BEPHO CrieayHoLLee:

b

Ar=0= AU+ A
Pe

Ha Bxoge B ApoccernbHbI KnanaH npu aTMocdepHOM AaBneHun yaerbHas
BHYTPEHHsA aHeprud, [/Kr, paBHa

gy=i,
Py

T.e. ANs BoAbl C &, =980,67 kr/M3, npu adheKTUBHOCTM Hacoca £ U Hanopom

Hacoca pp, MNa, nameHeHve Temnepatypel, K, paBHo

ﬂT=p—£2,39-10_?.

NMpunoxeHune A (cnpaBoyHoe). CBeaeHuns o
COOTBETCTBUU CCbINTOYHbIX MEXAYHaAPOAHbIX
CTaHAAPTOB CCbINIOYHbIM HaUWOHaNbHbIM
ctaHpaptam Poccunckon ®epepaumm (m
AEUCTBYIOLWUM B 3TOM KayecTBe
MeXrocyaapCTBeHHbIM cTaHAapTam)

Mpunoxenune JA
(cnpaBo4Hoe)

Tabnvua JA1




Ob603Ha4vyeHue CrteneHb O603HavYeHne 1 HauMeHoBaHue

CCbINOYHOro COOTBETCTBUA COOTBETCTBYHOLLErO HaLMOHArbHOro
MeXOyHapogHOro cTaHgapTa
cTaHaapTa
EH 306:1997 IDT OCT P EH 306-2011 "TennoodMeHHUKN.

M3mepeHnst 1 TOYHOCTb M3MEPEHNI MpU
onpegeneHnm moHocTn"

EH 872:2005 - *

EH 60751:2009 NEQ FOCT 30679-99/TOCT P 51233-98
"TepMoMeTpbl CONPOTUBIEHUS NNATUHOBbLIE
3TanoHHble 1-ro n 2-ro paspsgos. O6wye
TexHu4eckune TpeboBaHus"

EH/WNCO 5167- MOD FOCT 8.586.1-2005 (MCO 5167-1:2003)
1:2004 "locypapcTBeHHasi cuctema obecneyeHust
eauHcTBa usmepeHuni. iamepeHne pacxona
N KONMYEeCTBA XMOKOCTEW 1 ra3oB C
NMOMOLLILHO CTAHAAPTHBIX CYXKaOLLMX
ycTponcTs. YacTtb 1. MNprHumMn metoga
n3mepeHun n obume TpeboBaHus"

MNCO 1438-1:1980 - *
NCO 2975-3:1976 - *
NCo/To - *
3313:1998

* CoOTBeTCTBYHOLWME HaUMOHarbHble CTaHA4apTbl OTCYTCTBYKOT. [oO  uXx
YTBEPXKOEHUST PEKOMEHAYETCS MCMONb30BaTh NEPEBOA HA PYCCKUN A3bIK OaHHbLIX
MeXayHapoaHbIX cTaHaapToB. lNepeBoabl AaHHbIX MeXOyHapOAHbIX CTaH4ApPTOB
Haxogsatca B degepanbHOM  MHGOPMaUMOHHOM  (poHAE  TEXHUYECKMX
pernameHToB U CTaHOapTOB.

an/IMe'-IaHI/Ie - B HacToAwWwen Tabnmue ncnosnb3oBaHbl crneaywuime ycrioBHble
0603Ha4YeHNs1 CTENEHN COOTBETCTBUS CTaHOapTOB:

- IDT - ngeHTn4HbIE CTaHO4apPThI;
- MOD - moandmumpoBaHHbie cTaH4apTbl;

- NEQ - He3KBMBaArneHTHblEe CTaHOapThl.
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