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Mpeauncnosne

Llermv v npyvHumnel ctaHgaptusauum B Poccuinckon degepaumnm ycTaHOBIEHbI
denepanbHbiM _3akoHOM OT 27 faekabps 2002 r. N 184-®3 "O TexHU4Yeckom
perynmpoBaHun”, a npasuia NpUMEHEHNs HaLMoHarbHbIX cTaHgapToB PoccuiAckom
depepaumm - TOCT P 1.0-2004 "CtaHgaptusaumsa B Poccuiickon Pepepaumn.
OcHoBHble nonoexHms"

CBepgeHuA o craHpapTe

1 TMOArOTOBJIEH  Hekommepuyeckum  napTHepctBoM  "WHHOBauum B
anekTpoaHepreTuke" (HIM "MHB3J1"), ®enepanbHbIM rocygapcTBEHHbIM YHUTAPHbLIM
npegnpuaTnem "Bcepoccunckni Hay4YHO-UccregoBaTerbCKUn WHCTUTYT
CTaHgapTM3auun n ceptudmkaumm B mawmHoctpoeHmn” (BHUMHMALL) Ha ocHoBe
CODOCTBEHHOIO ayTEHTUYHOIO NepeBoja Ha PYCCKUM A3bIK CTaHO4apTa, YKasaHHOMo B
nyHkTe 4

2 BHECEH TK 039 "OHeprocbepexeHue, 3HepreTumdeckas 9¢deKkTMBHOCTD,
3HEepromeHegXMeHT"

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

4 HacTtosauwmin cTaHOapT uaeHTUYeH eBponenckomMy pernoHansHomy ctangapty EH
14705:2005* "TennoobmeHHWMKM. MeToaobl W3MEPEHUSs W  OLEHKW TEenmoBbIX
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 nsrotoBuTenst 6asbl aHHbIX.

HanmeHoBaHve HaCTOSALLEro cTaHgapTa N3MEHEHO OTHOCUTENBHO
HaUMEHOBaHUA YKa3aHHOrO EBPOMENCKOro perMoHanbHoOro craHgapta ans
npveeeHnsa B cootBeTcTBme ¢ TOCT P 1.5-2004 (nogpasaen 3.5).

Mpn NPUMEHEHMM HACTOSLLEro cTaHgapTa PEeKOMEeHOYEeTCS MWCMNofb30BaTb
BMECTO CCbISIOYHbIX MEXOYHApOAHbIX CTaHOApTOB COOTBETCTBYHOLME UM
HauuoHanbHble cTaHgapTbl Poccuiickon ®depepaummn n  MeXrocydapCTBEHHbIE
CTaHgapTbl, CBEAEHUS O KOTOPbIX NPMBEAEHLI B NpunoxeHun JA
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5 BBEEH BINEPBbIE

UHbopmayusi 06 usMeHeHUsIX K HacmosiweMy cmaHOapmy nybrnukyemcsi 8
exe200Ho  u3dasaeMoM  UHQOPMayUOHHOM  ykazamerne  "HalyuoHarbHble
cmaHOapmbl", a mekcm U3MEeHEHUU U [orpasoK - 8 eXeMecsiHHO u30asaeMbiX
UHGbOpMaUUOHHbIX yKazamernsx "HauyuoHanbHblie cmaHOapmbl”. B cny4vae
rnepecmompa (3ameHbi) unu OMMEHbI Hacmosiujezo cmaHdapma
coomeemcmsywuee yesedomneHue bydem ornybruUKOBaHO 8 EXEeMECS4YHO
uzdasaeMoM UHGOPMaUUOHHOM yKazamesie "HauyuoHanbHble cmaHOapmabi'”.
Coomeemcmeyrowasi UHgopmayusi, yeedoMmreHue U meKkcmabl pa3meularomcs
makxxe 8 UHGhopmaUuUOHHOU cucmeme obuwie20 nonb308aHUs - Ha oghuyuarbHOM
calime ®edepanbHO20 azeHmcmea [0 MEXHUYECKOMY peayriupo8aHuro U
Memporioz2uu 8 cemu VIHmepHem

1 O6nacTb NpUMeEHeHNs!

Hactoaumin cTaHgapT ycTaHaenmBaeT cheumanbHble TpeboBaHusi, MeToabl
UCNbITaHUA, NPUEMOYHbIE UCMBITAHWSA AN OCHOBHbIX UCCNenoBaHUA (M3MEHEHUIN)
pabounx XxapaKTepucTUK ucChapuTernbHbIX rpagupeH U yMeHblleHus Lunerda
MOKPbIX/CYXUX rpagupeH.

TpeboBaHust HacTodAWero cTaHgapTa MPUMEHSOTCA K UCNapUTErbHbIM
rpagvpHaM C €CTECTBEHHOW THroW, YCUINEHHOW YCTAaHOBKOW BeHTMnATopa (CM.
3.1.2.4), mokpbIM/cyxuM rpagupHam (cm. 3.1.2.4) v rpagnpHsaM € NpUHYOUTENBLHON
BEHTUNSUMEN, KPOME CepuiiHbiX 00pa3uoB. Hactoswmn cTtaHgapT onpegensiet
MeTOAbl MCMbITaHUiA, Tpebyemyto annapartypy, npeaensl NOrpeLlHoCTeN U MeToAbI
OL|eHKM pe3ynbTaToB.

lMpremoyHble WCMbITaHMA nNpefHasHa4vyeHbl [Of8 MPOBEPKM COOTBETCTBMSA
pabounx xapaKTepucTuk U OOMNYyCTUMbIX OTKIOHEHWIN, OrOBOPEHHbIX B [OroBOpe
MeXay NOCTaBLUMKOM 1 NMOKynaTtenem. Ecnv Takve ucnelitaHust HEO6XoA4UMbI, TO OHM
OomkHbl 6bITh NPOBEAEHbI Kak AOMNONMHUTENbHbIE BO BPEMSsI ENCTBUA JOroBopa U
ObITb NCNOMb30BaHb! NPU NOAMOTOBKE K OCHOBHOMY MCCMEA0BaHMIo.

OTKMOHEHMs OT NpaBwurn, CHOPMYNMPOBAHHBIE HUXE, U JOMOSNHEHUS OCOPMIIAOT
crneuuvanbHbIM - cOrmalleHVemM Mexay fokynarenem U MoCTaBLUMKOM, KOTopoe
OOIKHO  ObITb  3apermcTpupoBaHo U OOPMIEHO B  COOTBETCTBUM  C
YCTaHOBMEHHbLIMW IOPUANYECKMMU HOPMaMW.

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

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

2 HopMaTuBHbI€ CCbISIKK

Cne,qy}ou_uAe HOpMaTuBHbIE ,EI,OKyMeHTbI*, Ha KOTOpble [OaHbl CCbIJIKN,
obd3arenbHbl npn mncnonb3oBaHM HacToAllero ctaHgaprta. Ons 0aTUpOBaHHbIX
CCbIJIOK MPUMEHAKT TONbKO YyKa3daHHOE u3gaHue. Ona HeJaTMpPOBaHHbLIX CCbIJIOK
NPUMEHAIOT nocneaHee n3gaHne yKka3aHHoro OoKymMeHTa (CO BCEMU I'IOI'IpaBKaMI/I).

* Ta6n|/1u,y COOTBETCTBUA HaLMOHallbHbIX CTaHOapTOB MeXayHapoaHbIM CM. MO
CCblJIKe. - I'Ipmmeanme n3roToBuTENs 0a3sbl AaHHbIX.

EH 306 TennoobmeHHukM. MeTodbl M TOYHOCTb W3MEpPEHMsI MapaMeTpoB,
HeoOXoAUMbIX O YCTaHOBIEHUsI 3KchyaTauuoHHbIX xapaktepucTtuk (EN 306,
Heat exchangers - Methods of measuring the parameters necessary for establishing
the performance)
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EH 872 KauectBo BOAbl. OnpegeneHne B3BeLLeHHbIX TBepAbix YacTtuy. Metog ¢
unbTpaumen CKBO3b CTEKMOBOMoOKOHHoe cuto (EN 872, Water quality -
Determination of suspended solids - Method by filtration through glass fibre filters)

EH 60751 TepmomeTpbl COMPOTMBMEHMSA MPOMbILSEHHbIE 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 MOMOLLbIO YCTPOUCTB 4SS
N3MepeHusl nepenaga LaBfieHVsl, MOMELLEHHbIX B 3amnofHeHHbIe TpybonpoBoAabl
Kpyrnoro cedeHusi. Yactb 1. O6ume npuHumnbl 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)

MCO 1438-1 V3amepeHne noTtoka BOAbl B OTKPbITbIX KaHamax C MOMOLLbIO
BOAOCNMBOB 1 NnoTkoB 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 kKaHanax. HavkaTopHble
meTtoabl. Yactb 3. MeToa BmpbiCKa NpuM MOCTOSAHHOM pacxofe C NPUMEHEHMEM
pagnoakTuBHbIX nHAamkatopos (ISO 2975-3, Measurement of water flow in closed
conduits; Tracer methods; Part Il Constant rate injection method using radioactive
tracers)

MCO/TO 3313 W3mepeHne notoka TeKyyenm cpegbl B 3aKpbITbIX KaHanax.
PykoBoasume ykasaHus Mo BO3AEWCTBUIO NyfbCalMi NoToka Ha npubopbl,
namepsiowme 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 cneagywowime TEPMUHbI C
COOTBETCTBYHOLLMMIK onpegeneHnAMN:

3.1.1 rpagupHsa (cooling tower): TennooGMeHHOe 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 npuHyautTenbHouW TArom (mechanical
draught wet cooling tower): TennoobmeHHOEe COOpyXeHUE, B KOTOPOM LIMPKYNALNA
BO3[yxa OCYLLECTBAETCS BEHTUMNATOPOM.

- CepPUWHbIA TMN MUCNApPUTENILHOM FPaguPHU C MPUHYAUTENTLHOM TArom
(series type mechanical draught wet cooling tower): TennoobmeHHoe coopyxeHue ¢
NPVHYOUTENbHON TArOM, KOHCTPYKLMA KOTOPOM MpeacTaBrneHa B Kartarnore
W3roToBUTENSs, 9SKCNMyaTauMOHHbIE [aHHble KOTOPOW W3BECTHbl WM MNO3BOMSAT
OCYLLECTBNATb WCCIIeQOBaHWA MoKasaTenew Mo onpegeneHHoMy psgy pabounx
COCTOSIHUIA.

- HECEPUMHbLIA TMN UCNAPUTENILHOW rPagupHU C NPUHYAUTENBHOW TATOM
(non series type mechanical draught wet cooling tower): WcnaputensHoe
TennoobMeHHOe COOpyXeHue C MPUHYOUTENbHON THAroW, KOHCTPYKLUMS KOTOPOro
onpenenseTca NPoOeKToM, a paboyne [aHHble M TecToBas OLEHKa B YCIOBMSIX
aKcnnyaTauum onpeaensoTca OroBOpoM.

3.1.2.2 rpapupHa ¢ ecTectBeHHoM TArom (natural draught cooling tower):
WcnapuTtenbHoe TennoobMeHHoe COOopyXeHue, B KOTOPOM [BWKEHWe BO3ayxa
MPOUCXOAUT 3a CHET Pas3HOCTM MIIOTHOCTEW XOSIOAHOro BO3AyXa BHE rpagupHu u
Tenmnoro Bo3ayxa BHYTPW.



3.1.2.3rpagupHA C €CTeCTBEHHOMW TArMOW, YCUIIEHHOW BEHTUNATOPOM
(fanassisted natural draught cooling tower): TennoobmeHHOe coOpyXeHne C
€CTEeCTBEHHOM 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 mexay BoAOW U BO3AYXOM NMPOUCXOOUT 3a CYET NPSMOro KOHTakTa, a
BO BTOPOW YacTU - Yepes pa3fenstoLLyto NX MOBEPXHOCTb.

- ucnaputenbHas/cyxas rpagupHs, CNPoOeKTMPOBaHHAaA AN YMEeHbLUEeHUSA
wnenda (reduced plume wet/dry cooling tower):. WcnaputenbHoe/cyxoe
TEennoobMeHHOE COOPYKEHME, CNPOEKTUPOBAHHOE ANs YMEHbLUEHMS Lwnerida.

- ucnaputenbHasi/cyxasi rpaguMpHA C NOHWXEHHbIM YHOCOM BoAbl (water
conservation wet/dry cooling tower): WcnaputensHoe/cyxoe TennoobMeHHoe
COOpYXeHUe, CNPOEKTUPOBAHHOE A1 CHIDKEHNS YHOCa BOAbI.

3.1.3 Bo3aywHbIn notok (airflow): KonmuectBo Bo3gyxa, BKMovas BOASHOW nap,
NpoTeKaroLLero Yepes TAroByto 6aLlHio.

3.1.3.1npomBotok (counter flow): [BwkeHne Boabl W BO3gyxa B
NPOTMBOMOSIOXKHOM HarnpaeneHUN.

3.1.3.2 nepekpectHbin TOK (cross flow): [BwxeHve BOAbl WM BO3gyxa B
neprneHauKynsipHOM HanpaBneHnm.

3.1.4 Temnepatypa OKpyxarowen cpegbl N0 MOKpPOMY (Cyxomy) TepmomeTpy
[ambient wet (dry) bulb temperature]: Temnepatypa Bo3gyxa No MOKpoMy (Cyxomy)
TEPMOMETPY, U3MEPSIEMas C HapPYKHON CTOPOHbI BbITSPKHOM OalLHW 1 He3aBUCUMas
OT BNMSHNS DaLLHW.

3.1.5 npegenbHasa pa3HoOCTb Temnepartyp (approach): PasHocTb Temnepatyp
OXINaXOEHHON BOAbI Y KPUTUYHOIO BO3ayXa Nno MOKPOMY TEPMOMETPY.

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

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

3.1.8 ananasoH oxnaxaeHuma (coolin grange): PasHoCcTb TemnepaTtyp
OXFaXXOEHHOM 1 ropsiyen Boabl.

MpymeyaHue - TepMrH "gmManasoH" Takke MCNonb3yeTcsl B A4aHHOM KOHTEKCTE,
HO He SIBMSIeTCS YacTo ynoTpebnsembim.

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 ropayverM Boabl Ha Bxoge (hot water temperature):
TemnepaTtypa ropsivyen BoAbl, NOCTyNatoLLen B rpagupHio.

3.1.12 temnepatypa Bo3ayxa Ha Bxoge [inletair wet (dry) bulb temperature]:
CpeagHass TemnepaTypa MNpPOTOMHOrO BO3Ayxa, BKIOYas pPeumpKynaLVOHHbIE

3heKThI.

3.1.13 nognutka (make-up): Boga, pobaBnsemasa K BOAE 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 KOHTPOSSs
KOHLIEHTpaLMn conen u apyrmx npumecen B LLUPKYIsLMOHHON BoAE.



3.1.15 Temnepatypa oxnaxgeHHon BoAabl (recooled water temperature):
CpepnHas TemnepaTypa BOAbl Npu O0TBoAE M3 BaccerHa, UcKroyasi crnydam Kakmx-
6o nobaBok BoAbl B 6acCenH unm oTkauyky AN 3amMeHsb!.

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

3.1.17 BzaumoBnusiHue (interference): B3aumoBnusiHME NOTOKOB YXOAALLErO
BO34yXa B CMEXHbIX rpagupHsX.

3.1.18 Hanop Ans npokayku BoAbl Yepe3 rpagupHio (tower pumping head):
O6wmin Hanop BOAbl Ha BXOAE B rpagupHI0, HeOOXoaAUMbIN ANs Nogayv BOAbl B
pacnpegenuTenbHylo CUCTEMY.

3.1.19 nnotTHocTs noToka (NoTHOCTb Aoxas) (surfacic flow): Pacxog nogasaemon
BOAbl Yepes3 eauHMLY CBODOAHOrO Nonepe"Horo Ce4EHNs OPOCUTENS.

3.1.20 Temnepatypa mokporo/cyxoro tTepmomeTpa (wet (dry) bulb temperature):
TemnepaTtypa, noOKaszaHHad  TEPMOMETPOM B HOpMarbHbIX  YCHOBUSIX
BEHTUIIMPOBAHWS, YBI&XHEHUS (HE YBI&XHEHWs) MpU  3KpaHUMpoBaHUM (B
3aBMCYMOCTM OT MECTA MPUMEHEHUST), 3aLLMLLIEHHBIM OT BO3AEWACTBUSA paanaL .

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

3.2 Obo3HauyeHun

B HacTosiwem cTaHgapTe uWcnofb3oBaHbl O0O03HAYEHUSS W COKpaLLEHUs,
npvBedeHHble B Tabnmue 1.
Tabnmua 1 - O603HaYeHMs, UCMONb3YEMbIE B HACTOSLLEM CTaHOApTE

Obo3Ha4veHne HanmeHoBaHue napameTpa EavHnya
N3mMepeHnsi

A Mnowaab OpoLLEHNsT Ha eanHULY 00 beMa m-1

& Yron HaknoHa rpagyc

@y K

PasHocTb Temnepatyp (£, —iy)

o Tennoson KoadmumeHT -

R KoadhdmumeHT ncnapeHusi, OTHECEHHbIN K Krm-2 -G -1
ob6bemy BoAbI

Cp KoadpdpmumeHT notepu Harpy3ku -

R KoadhdmumneHT ncnapeHmnsi, OTHECEHHbIN K KrM—2 -G 1

06bemy BOAbI




Cy YnensHoe noTpebneHve Boabl K-k
c TennoemKocTb BO3ayxa Npu NOCTOSHHOM ik -1 -K-1
pa JasreHnm
Ten MKOCTb BOAblI
o €nnoemMKoc on Dekr-1-K-1
c TennoemkocTb Napa npu NoCTOSAHHOM [ickr—1 -K-1
g OaBneHnm
5) HanpaeneHune BeTpa OTHOCUTENBHO ceBepa rpagyc
0
d M'mppaBnuyeckun guameTp M
F MoLuHOCTb NpMBOAa BEHTUNATOPA kBT
r
7 "apaHTMpoBaHHast MOLLHOCTb NpuBoAa kBT
pe BEHTUNATOpa
g YckopeHue cBobogHOro nageHus MG -2
H BobicoTa Hanopa M
p OHTanbnus (TennoconepXaHne) Bo3ayxa IDickr-1
Iy OHTanbnns Bo3ayxa Ha BXxoge, IDickr-1
paccyuTaHHas Npu 2, , &, n ¥
i OHTanbNNs HaCbILEHHOrO HAarpPeToro [Dickr-1
2 BO34yXa, BbIXOASALLEro Yepes HUKHNE OKHa
i OHTanbLNns CnapeHHon Bnary Bo3gyxa npu [Dickr-1
3 TemnepaTtype BoAbl
bk OHTanbLNns ucnapeHHon Bnary Bo3gyxa npu IDickr-1
sl Pal TemnepaTtype BoAbl Npu 1 - Bxoa, 2 - BbIX0A
i Yurcrno nenbiTaHnun -




Kputepun Mepkens

gme
L, IennOTa ncrnapeHus Bogbl Npy Temnepatype [Dickr-1
F# O6bemHbIN pacxos LMpKYNMPYIOLLEN BoAbI M3 c-1
Ha BXxofe B rpagupHio
- PacuyeTHbI 06beMHBIN pacxon, NpoayBOYHON M3 c-1
BOAbI
Py |/|3M€peHHbIIf 06BEMHbIV pacxon M3 c-1
Npo4yBOYHOM BOAbI
wig O61BbeMHbIN pacxod ncnapsieMon Bogbl M3 -c-1
- O6bemHbIn pacxon f06aBo4HON BOAbI M3 -1
0 YUncrno KnaccoB CKOPOCTU BeTpa -
R
" O61BbeMHbIN pacxod BoAbl, TEPAEMON OT M3 -c-L
F yHOca Bnarv
W XapakTepHbI NpU3HaK HOMUHarBHOM NPobbI -
b MokasaTtenu cTeneHn B ynpaBrieHun -
MaccoobMeHHUKa
n? Uncro nenbiTaHuin Ans Knacca ;" i
B Uncrno pacCMOTPEHHbBIX 3HAYEHWIN B KaXO0M -
non UCMbITaHWN
F Tennosas Harpyska KBT
» AtmocdepHoe gaBneHme Ma
i
[laBneHne HacbIWeHHOro napa Ma

p'lv'.S




CraTtnyeckoe gaBneHue

Ma

P
» MapunansHoe naBneHne napa B BO3ayxe Ma
v
MaccoBbIln pacxof cyxoro Bo3gyxa -1
& mas Kr-c
MaccoBbIl pacxoq, UMpKYynNMpyoLLEen BOAbI -1
& ma KrC
p O61beMHbIN pacxod BoAbl B BUAE Kanesb M3 -c-1
VF CUCTEMBI peKkynepaLlnm oxXnaxgeHHom BOAbI
- MecCTHbIN 06 bEMHbIV pacxopq M3 c-1
dvpe OO6beMHbIN pacxon Yepes LMPKYISLUOHHBbIE m3 -c-1
Hacochl
& CeyeHvie NoToKa B TOUKE U3MepeHns i M2
1
5,5, MonepeyHble ceveHns, nepneHaukynapHble 2
perynMpyroLmm KnanaHam BOASHOIO KOHTypa
Sp ®poHTanbHas NOBEPXHOCTbL OPOCUTENS 2
T Bpemsa Havana 4, MUH
£ TemnepaTtypa °C
; TemnepaTtypa oKpyatoLlero Bosgyxa no °C
& MOKPOMY TEPMOMETPY
& TemnepaTtypa NpogyBOYHON BOAbI °C
; CpeaHsis TemnepaTtypa OxnaxgeHHoN Boabl °C
¢ HernocpeaCcTBEHHO Haf NOBEPXHOCTbLIO BOAbI
B OacceliHe XornoaHom Boabl
3HadeHne TeMnepaTypbl OXMNaXKaeHHON BoAbI °C

npu i -oM 3amepe




apaHTMpoBaHHOE 3HaYeHVe TemnepaTypbi

°C

T
oG OXITaXKAEeHHOI BOABI ANS i -r0 UCMbITaHUs!
; TemnepaTtypa XonogHoON BoAbl Ha BXO4E B °C
e rpagupHio (CMech XorogHoM 1 o6aBoYHON
BOAbI)

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

o CpenHue TemnepaTypbl ropsidert Bogbl °C
L BHYTPM NOTOKa

t JlokanbHas Temneparypa °C

; TemnepaTtypa nob6aBovHON BoAbl °C
m

; TemnepaTtypa Bo3agyxa Mo MOKpOMY °C
W TEPMOMETPY Ha BXoae

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

; Temnepatypa cyxoro TepMomMeTpa (cpegHas °C
s Temnepartypa Bo3ayxa Ha BXOfE)

T Bpems 3anonHeHnsa xonoaHom Bogomn MWH
v GaccenHa

I O6wmin 06bem opocutens M3

, CpeaHsist dpoHTanbHas CKoOpoCTb BO34yxa Ha mc-1
L BXO[€ B OpocuTENb

v JNokarnbHas ckopocTb NnoToka mc-1

" CkopocTb BoAbl B NEPNEHAMKYISPHOM M-l

ceyeHun
Vit CnpaBo4Hasa 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 KoagdULWEHT B MHTerpane -
Mepkens
T Kputepun CTblogeHTa -
i ABCOmMIOTHas BNaXXHOCTb HAPY>KHOrO BO3ayxa Kr BOAbI/Kr
CyXOro Bo3gyxa
X ABCOmMIOTHasA BNaXKHOCTb BO3yXa Ha BXOAE Kr BOAObI/KI
1 Cyxoro Bo3gyxa
- ABconoTHasa BNaXHOCTb BO3ayxa Ha BbiIXoae Kr BoAbI/Kr
2 13 rpagmpHu Cyxoro Bo3gyxa
@ OTHOCUTENbHAasA BNAXHOCTbL HAPY>XHOTO %
BO3ayxa
o OTHOCUTENbHAasA BNAXHOCTb HAPY>XHOrO %
1 BO34yxa Ha Bxofe
o OTHOCUTENBHAA BNAXXHOCTb HAPYXHOTO %
2 BO34yxa Ha BbIXOAe U3 rpagupHu
] dakTop BNMAHMSA MOLLHOCTM Hacoca %
o MnoTHoCTL BO3AYyXa Kr-m(-) =2
0, (€] MnoTHOCTL BOAbI B LLUPKYNSLMOHHOM KrM=3
e KOHTYpEe Npu NOCTOAHHON Temneparype
5 MnoTHOCTL BO3Ayxa, MOCTYNAIOLLEro B KrM=3
1 rpagupHio
MNOTHOCTL HarpeToro B Xa Ha BbIX
. 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 ckopocTn BETpa -
' Knacca #
Hp MoTepun UMPKYNMpPYIOLLEN BOAbI -
Ap PasHoCTb cTaTUCTUYECKUX HAMOPOB B Ma
s BOASHOM KOHTYpPE MeXay CeYeHUsiMu

Mg CpenHeB3BelleHHasi pa3HOCTb TemnepaTypsl K
OXJaXXOeHHoW BOoAbl

z Pa3sHocTb TemnepaTypbl BOAbI MeXOY K
BXOOOM W BbIXOOOM M3 rpagupHu

(- PasHoCcTb Mexay rapaHTMpOBaHHON K

Ll el TemnepaTypoii OXNaXaeHHoW Boab! U
TemnepaTypour Bogbl Npyu UCMbITaHUA

iy Pa3HoCTb TeMnepaTypbl OXNaXKaeHHOW BoAbI K

r Ansi Knacca » B 3aBMCYMOCTM OT CKOPOCTH

BETpa

8 MrHoBeHHasi TemnepaTypa oxJiaxgeHHON °C
BOAbI

’ YHuBepcasnbHbIn KO3pUneEHT noTepu -
Harpy3ku B BOOSHbIX NaTpybkax

; B -
KoadpdmumeHt ¢ = P

sl '}‘1

v _hy kg -

Koadpdpmument v = ek
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4 AccnepoBaHue JKCNnnyatTaunoOHHbIX

Xapakrtepuctuk. Oowme nonoxeHus




OKcnnyaTaunoHHbIE NCMbITaHWS, ONUCbIBAaEMbIE AaHHBIM CTaH4APTOM, JOSTKHbI
OCYLLUECTBNATLCS, €CNM He yKaszaHO Apyroe, B paMKax [OroBopa Kak MWHUMYM
CMycTa TpU Mecsila HenpepbiBHON paboTbl 06opyAoBaHUs 1 TOMbKO Mocrne BBoAa
obopynoBaHust B aKchnyatauuo. B xode ucnbiTaHNs OCYLIECTBMASETCHA KOHTPOMb
CrieayloLmx nokasaTtenen:

- HaNop ANs NpoKadky - pacxodbl 1 NoTepu AaeneHus (cMm. 6.4.5);

- TENNOBbIE XapakTePUCTUKN - onpegerneHe TemnepaTypbl OXNaXKaeHHON Boabl
B YCIOBUSAX, MPW KOTOPbIX NPOBOASTCS UCNbITaHWsA (CM. 6.4.4.4);

-XapaKkTepncTuKa BbIGpocoB (NoTepu ¢ YHOCOM);

- XapaKTepuCTUKM ¢akena Ha Bbixode (TONMbKO ANs UCMhapUTEnbHbIX/CYXMX
rpagupeH).

MeToabl, onUCaHHbIE B HACTOSLIEM CTaHAapTe, UCMNOMb3yemble A5 OLLEHKU
TENMOBbIX XapaKTEePUCTMK, MPUMEHSIOTCA ANl BCEX [PaaupeH, YKasaHHbIX B
pasgene 1.

5 NapaHTm

5.1 Obwume nonoxeHus

MNMepen noanucaHWeM [OroBopa MNOCTaBLUWK  [OOMKEH NpedocTaBUTb
MMEIOLLYIOCS B HAMMYUM SKCIINyaTaLMOHHYIO [IOKYMEHTALMIO C YKasaHMeM 3HaYeHUI
rapaHTUMHBIX NapaMeTpoB, B 3aBUCUMOCTM OT [OOMYCTUMbIX MNapaMeTpoB
BO3AENCTBUA, ONA TOro 4YTOGbl [OKYMEHTanbHO 3aKpenuTb rapaHTUpyeMmble
XapakTepUCTUKUN NMOCTaBNAEMON rpaivpHI.

5.2 N'apaHTUWHbIE AOKYMEHTDI

5.2.1 lNocTaBWwyK rpagMpHN 4OIPKEH rapaHTMpOBaTh:

a) Hafnop Hacoca rpagupHu;



b) cpeaHioo TemnepaTypy OXnaxaeHHoOWM BoAbl £, , 3aBUCSILLYIO OT:
- TemnepaTypbl Cyxoro TEPMOMETPA £ ;
- OTHOCUTEINbHOW BNaXHOCTU ¥ WM TemnepaTypbl MOKPOro TEpMOMETpa £,y ;
- AnanasoHa OXMaXaeHUst z Unu TemnepaTypbl ropsiyen Boabl i ;

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

- MOLLHOCTb BeHTURATOpa &y ;
- KOA(pMLIMEHT BNUAHUS;
- KO3hULIMEHT pPeELIPKYALNN;

- AaBrieHne (aTMoCcepHoe) 2, ;

- aTMocdhepHbIN TeMnepaTypHbI rpagueHT .

OpHako ans rpagupeH C  eCTEeCTBEHHOW TSArom Mo [OOroBopy  AOSTKHbI
BbIMOSHATLCS PaCLUMPEHHbIE UCMbITAHUS OS99 ONpedernieHnsl BNMsiHUSL BeTpa Ha
nnowagke Ha XapakTepucTuku rpagupHu. B pgaHHOM crniydyae nocTaBLUMK

rapaHTUpyeT, YTO CpeaHsis TemnepaTypa oxNaxaeHHon BoAbl £, OyaeT 3aBuceTb
oT:

- cKopocTu BeTpa ¥ip;

- HanpaeneHus BeTpa Jyp .

lapaHTUHbIE JOKYMEHTbI MOTYT ObITh NpeacTaBneHbl B BUAE CPaBHUTEMbHbLIX
Tabnuy, ~ SKCMMyaTauUMOHHbIX  XapakKTEpUCTUK,  rPadwikoB,  aHaNUTUYECKUX
BblpaXX€HU, KOMMbIOTEPHLIX MPOrpamMm U T.n.

KpvBble akchmyaTauWoOHHbIX XapakTepuUCTMK AOmkHbl ObiTb NpeacTaBrieHbl B
dopmate, ykasaHHOM B MpuUroxeHun A, ogHako gonyckarTcda n gpyrme dopmarhbl
WUnNM COOTBETCTBYIOLLME (POPMYIbl NPY YCIIOBUM, YTO OHW MPEedOoCTaBnalT Ty Xe
MHdpopmaLmio.

KpvBble pAomkHbl MMeTb TOWHOCTb nokasanun 0,1 K. 3oHa, B KoTOpON
paspeLLeHO MPOBOAWTb MPUEMHbIE UCMbITaHWUSA, AOMKHa ObITb yKasaHa COrnacHo
5.3.2.

Ecrm  ans yyeta  BrMsiHMS  ApyrUX  napameTpoB  MpedyCMOTPeHb
KOPPEKTMPOBOYHLIE KpMBBIE (HAanpuMep, CKOPOCTb BETPA, aTMOCHEpHbI TPagUueHT,
ocnabneHne dakena, artMocdepHoe AaBneHne, KOIMUMEHT  BIMSAHMS,
KO3hdMLUMEHT PeLupKynaumnm), OHU AOIDKHbI MPUMEHATbCS B COOTBETCTBUM C
yCroBUSIMU J0roBopa.

c) Ans rpagvpeH CMELLaHHOro TuMa COCTOSIHME BO3[yXa Ha BbIXOA4e AOIPKHO
onpeaenaTbCs Mo KaXKaoMy M3 YKasaHHbIX rPaHNYHbIX YCIIOBUIA:

- TemnepaTtype Cyxoro TEpMOMETpa £ ;

- OTHOCUTENLHOW BNaXHOCTW ¥ UM TemnepaType MOKpPOro TEPMOMETPA £y, .
KoHTponb apyrvix nokasaTenel ycTaHaBnMBaeTCs JOrOBOPOM.

5.3 YcnoBusi npoBeaeHNs UCNbITaHUN

5.3.1 O6wume ycnosusa
Pesynbratbl M3MepeHuin, NofyyYeHHble BO BPEMS MPOBELEHUS WCNbITAHWN,
YUYUTBIBAKOTCS TOMbKO B Clydae cobrniogeHns ykazaHHbIX Bbille TpeboBaHni.

5.3.2 [lonyctmble ycrnoBus paboTbl



5.3.2.1 Bo Bpemsi MCMbITaHWA 3HA4YeHWUs MNpPenCTaBfEHHbIX MokasaTenen MoryTt
OT/IM4ATBLCA OT NMPOEKTHBIX 3HAYEHUI B Npeaenax:
- 06beMHbIN pacxon LMpKynupylowen Boabl # B npegenax +10% npoeKkTHoro

06BLEMHOIO pacxoda i3,

- AmvanasoH oxnaxaeHus i, —f, B npegenax £20% NpoeKkTHOro 3Ha4yeHus i3y,
- Tennoeasi Harpy3ka F B npegenax +20% OT NPOEKTHOW TEMMOBOW Harpy3ku

Py.

5.3.2.2 B TeuyeHne nocriegHero 4aca, 3aBepLlaloLLero nepuos WCNbITaHUR,
Heobxogumo cobrnogate criefylolme YCrnoBusi MO OTKIIOHEHUSIM:

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

- TennoBas Harpyska - He 6onee +2% B yac;

- HapyxHasa TemnepaTypa no MOKpomy TEPMOMETPY - He Bornee 1 K/,

5.3.3 XapakTe pucmmku BoAabl

KauyecTBO LMPKYMSLMOHHOW BOAbI, @ TaKke BOAbl ANS MOMOMHEHWSA LOIDKHO
HaxoauTbCH B AnanasoHe XapakTePUCTUK, YKasaHHbIX B JOTOBOpPE.

B yacTtHOoCTM, HeoOXoguMMO NpOBEPUTb COAEpXaHWe pPacTBOPEHHBIX WU
HepacTBOPEHHbIX TBEPAbIX BELLECTB, Macen U OPraHN4eCKNX COCTaBISIOLLIMX.

OObLwee coaepxaHne pacTBOPEHHbIX TBEPAbIX BELLECTB HE AOIMKHO MPEBbLILLATH
CrieayloLmx nokasaTenen:

- 5000 mr/m3 ;
- 6oriee yeM B 1,1 paza NPoOeKTHOe coaep)aHne Takunx BeLLECTB.
CoaepaHve MacrsiHblX, CMOMSIHBIX U XXMPOBbLIX BELECTB B LIMPKYIIALMOHHOM

BOZE He [0IMKHO npesbIwaTth 10 mr/m3 |
MeTogbl onpeaeneHns cogepxaHua TBepabliX BeLeCcTB ykasaHbl B EH 872.

5.3.4 Npouune ycnoBus

5.3.4.1 TpeboBaHusi, cBs3aHHbIE C 060OpPYyaOBaHMEM

lpaguvpHA NOMHOCTBIO [OOSMkHA HaxoguTbcsi B paboyeM cocTosiHuM. B
YaCcTHOCTW, CUCTEMAa pacnpedeneHuss BOAbl, KanneoTOOMHUKM M caM  Kopryc
TENnNooOMEHHNKA He AOMKHbI COAEPXaTb TaAKOro KONMMYecTBa WHOPOAHLIX Ten,
KoTopoe Morso 6bl NPenATCTBOBATbL HOPMAanbHOMY TEYEHMIO BOAbl U BO3AyXa.

[Ona Toro 4ytoObl YyAOCTOBEPUTLCSA B Haarexallenh pabote rpagupHu, nepeq
Ha4yaroM wucnbiTaHM o00€e CTOPOHblI AOoroBopa AOMMKHbI MPOBECTU  OCMOTP
obopyaoBaHus.



5.3.4.2 TpeboBaHusi, CBA3aHHbIE C KMIMMaTUYECKMMM YCIIOBUSMUA

KnumaTtuyeckue ycrioBusi OOMMKHbI HaxoAUTbCA B npedenax HopMarbHbIX
ycrioBuii paboTbl, 3TU MokasaTenn onpeaensioTcs MyTemM COrmacoBaHus Mexay
3aKa34ynKkoM 1 NPOU3BOAUTENEM.

Ecnn ycrnoBusi no BETpPOBOW Harpyske cOrnacoBaHbl B [OroBope, 3Ha4yeHus
cpegHen U MakCUMarnbHOWM CKOpPOCTEW BETpa AOMMKHbl HaxoOoMTbCHA B Mpedenax
MPOEKTHBIX MPaHWYHbLIX 3HAYEHUI, YCTAHOBMEHHbIX OOrOBOpoM. B Takom crnyyae
BNMAHWE BETPOBLIX HArpy3oK YYUTLIBAETCS MPOM3BOAUTENEM [PaaupHX, Kak
yKka3aHo B 9.3.2 nnu B npunoxxeHunn A.

Ecnun B goroBope npefernbHble 3Ha4YeHWs He YCTaHOBIEHbl, CPeaHss CKOPOCTb

BeTpa He AorkHa npesblwaTte 3 M-c—1. CTabunbHOCTbL CKOPOCTU BeTpa OormkHa
XapaKTepu3oBaTbCsl COXPaHEHMEM CTaHOaPTHOrO OTKIOHEHWS CKOPOCTWU BeTpa o
(m/c) oT cnpaBOYHOro 3HadYeHMs B nepedenax rpaHnYHbIX 3HAYEHUN B TeYeHue
nonyyaca (30 MvH) nepea npoBegeHNEM 3amepa U BO BPEMSA HEr0 HE3aBMCUMO OT
NPOAOIPKATENBHOCTM NepMoga NCnbITaHUS.

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

Kpome TOro, npy npoBedeHUM UCMbITaHUN aTMOCKEpPHbIE YCHOBUS LOSDKHbI
OTBeYaTb YKa3aHHbIM HUXE YCIIOBUSIM:

- OTCYTCTBUE O0XOs, CHera unm rpaaa;

- OTCYTCTBME TyMaHa, pa3HuLa Mexay NnokasaHUsiMK Cyxoro TepMoMeTpa i, U

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

- Npy HanmnumMnm OOBLEKTOB, NPEACTaBnAlWMX cobon npendaTtcTBusa (gpyras
rpagvipHs, MalMHHBLIN 3an U T.M.) N Haxo4sLWMXcsa No COCeACTBY C rpagupHen, BO
BHMMaHWe NPYHUMAtOTCS TONbKO Te pesynbTaTthbl, KOTOpPbIE NOfydYeHbl B TO BpeEMS,
Korga BeTep He Oyr CO CTOPOHbI JaHHbIX OO LEKTOB;

- ycpeaHeHHas TeMrnepaTtypa OKpY»KatoLLEro Bo3ayxa Nno BraXXHOMy TEPMOMETPY

£,y Ha BXoJe BO34yxa [orkHa CoCTaBnATb He MeHee 2 °C (&, 22 °C).

[MaBHbLIM O0Opa3om AnA rpaguMpeH C eCTECTBEHHOW TAron Gorbluoe 3HaveHue
UMEET KOHTPONb aTMOCHEPHOro rpaguMeHtTa BO BpeMs MPOBELEHUS MWCMbITaHUS,
MOCKOSbKY OH BIUSIET Ha MIIOTHOCTb BXOASILLEro BO34yxXa, KOTopas SBMNSETCS Of4HOM
N3 COCTaBNAOLLMX TAMM, 3aCTaBMAOLWEN paboTaTh rpaanpHio. B ToM crniyyae, korga
3Ha4YeHne aTmocdepHOro rpagueHTa ObiNo COrMacoBaHO B AOroBope, 3Ha4yeHue
cpenHero rpagueHTa, U3MEepPEHHOMo Ha BbICOTE, paBHOW ABOVHOW BbICOTE rpagupHu,
OOJDKHO HaxoAuTbCs B MNpedenax, yKasaHHbIX B TeXHUYeckux TpeboBaHusix. B
cnyyae, ecnm aTtMocepHbId rpagueHT He Obin YCTaHOBIEH OOrFOBOPOM, CpeaHee
3Ha4yeHne rpagueHTa OOPKHO ObiTb OTpuulaTenbHbIM M NpeBbiwatb MUHyc 1 K Ha
100 m.

Mokasatenem rpagveHTa sABnseTcst abCOMOTHAA Pa3HOCTb MEeXOy CpeaHen

TemnepaTypoli Mo CyxoMy TEepMOMETpYy i, Ha Bxode Bo3dyXxa B IpagupHiO ”

TeMnepaTypon OKpyKaloLLero Bosayxa no cyxomy TepmMomeTpy i, . Temnepatypa B
npegenax ot mmHyc 1 K go 0 K B OOnblMHCTBE Cryd4aeB COOTBETCTBYET
aTtmocdepHomy rpaguneHTy B npegenax ot 0 K Ha 100 m go muHyc 1 K Ha 100 m.

PasHuua mexnay 3HayeHneM TemnepaTypbl OKPYXKaloLLEro Bo3ayxa £; Mo Cyxomy
TEPMOMETPY M 3Ha4YEeHUEM CpedHel TeMnepaTypbl Ha BXOAe Bo3ayXa B rpaavipHIo

£; Mo CyxoMy TEPMOMETPY AOSPKHA YAOBMNETBOPATL CrEAYIOLLEMY YCIOBUIO:

—1< 0, —£,) < OK.



Opyrum  nokasatenem rpaguvpHM  SABMASETCS  BepPTUKamnbHbIA  rPagueHT
Temnepatypbl N0 CyXOMy TepMOMETpY, nNpeacTaBnaloumi cobon pasHuLy
Temnepartyp no Cyxomy TEPMOMETPY MeXOy YPOBHEM 3EeMIM U BEPXHEN OTMETKOM
BBOAa Bo3ayxa. Ha Bpema npueMoOYHbIX UCMNbITAHUA CpedHee 3HayveHve
TemnepaTtypbl MO CyXoMy TEpPMOMETPY B BEpXHeW TOYKE UnM Ha Bepxy BBoAa
BO3Qyxa OOMKHO ObiTb Kak MuHuMyM Ha 0,15 °C Hwke cpegHero 3HayeHusi
Temneparypbl N0 CyxoMy TEPMOMETPY, U3MEPEHHOIO Ha BbicoTe 1,5 M Haf ypoBHeEM
3emnu.

B cnyyae HapyleHus TpebGoBaHu (NONOXUTENbHBIN aTMOCKEpPHbIN rPagneHT),
He3aBMCVMO OT NoKasaTerns, 3KCMnyaTauoHHbIE UCMbITaHUS MOryT NPOAOIKATLCS
TOMbKO NPW YCIIOBMW COrMacusi BCeX y4acTBYHOLLMX CTOPOH.

5.3.4.3 TpeboBaHus no paboyer KoHGMrypaumm

Bo Bpemsi ucCMbITaHWA T[pPagvpHs [O/iPKHA WMETb CBOK  HOPMarbHYH
KOHdMrypaumto, cuctema npegoTBpaLLeHns HamMmep3aHusl 4ormkHa ObiTb OTKIOYEHa,
06Xx0HbI€ KOHTYPbI 3aKPbIThbl.

5.3.4.4 YcnoBus ucnonb3oBaHus npnbopos

Mepen HayanoMm wucCnbITaHWs, B ClNy4ae MNPUMEHEHMS HEMpsAMOro MeToga
onpedeneHvst pacxoda, HeobXoAUMO BbINOMHUTL KanMOpPOBKY WCMNOMb3yeMbIX
N3MepUTESbHbIX 4AaTYMKOB 1 NPUOOPOB.

6 MeToauka npoBeaeHUA UCNbITaHUN

6.1 Uccneayemble napameTpbl

B Tabnuue 2 npvBedeHbl NapaMeTpbl, BNMSIOLWLME HA TENMNOBbIE UCTbITaHWs NS
KaXKOoro Tuna rpagupeH, npeacTasneHHbIX B pasgene 1.
Tabnumua 2 - MNapameTpbl, BIMAIOLIME Ha TEMMOBbIE UCMbITAHUA AN KaXOoro Tvna
rpagvpeH

Twn rpagnpHun Temnepatypa || ATmocdepHbIn || SdodoekT Tara
BO3ayxa rpagueHT BeTpa || BeHTMRATOpa

Apyroe

EctecTBeHHada Tara Cyxomn X X -
TepMoMeTp
(Bxon)

MokpbIn
TepMoOMeTp

(HapyxHas
Temnepartypa)

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

MokpbIn
TEpPMOMETP

(HapyxHas
Temnepartypa)




MpuHyauTenbHas Tsra
(kpome cepuiHbIX)

MokpbIn
TepMoMeTp
(HapyxHas
Temnepartypa
nm
Temnepartypa
Ha BXxoae)

Xa

WcnaputenbHas/cyxas
C YMEHbLUEHHbIM
dhakenom

EcTtecTBeHHas Tara

an/IHyﬂ,MTeJ'IbHaFI TAra

MokpbIn
TEpPMOMETP
(HapyxHas
Temnepartypa
nmm
TemnepaTtypa
Ha Bxoae)

MokpbIn
TEepMOMETpP
(HapyxHas
Temneparypa
nm
Temneparypa
Ha Bxoae)

JononHuTenbHas
npoBepka

dakena

1 PeLl,I/IpKyJ'IFlLWIFl He ABINnAeTCA FapaHTMVIHbIM cny4yaem.

6.2 KonuyecTBO namMepeHunmn

MokasaTenu, KOTOpbl€ AOOIMKHbl U3MEePATbCA Ond Kaxgon u3 crneayrwmnx

XapakTepucTuk:




a) TennoBble XapakTEPUCTUKN:

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

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

- NnoBUOMETPUS (NpU HEOOXOANMOCTW);

- aTMoccbepHoe AaBneHne 2, ;

- TemMnepaTypa Hapy)HOro Bo3ayxa Mo BriakHOMy TEPMOMETPY Ha BbIXOAE Ly ,
nsmepsieMasi Ha BbicoTe 10 M Hag YpOBHEM 3eMiM WNM  anbTepHaTUBHO, -

OTHOCUTENbHAasA BIaXHOCTb HapyHoro Bo3ayxa #

- TemrepaTtypa OKpYXalLIen cpefbl MO CyxOMy TEpPMOMETPY Ha BXOAE f,,
nsmepsieMas Ha Bbicote 10 M Hag, ypOBHEM 3eMIK;
- TemnepaTtypa Bo3dyxa Mo CyXOMy TEPMOMETPY Ha BXOAE B WCMApUTENbHYHO

TPAAVPHIO £ ;
- TemnepaTtypa BO3gyxa MO BIaXHOMy TEepMOMETpPYy Ha Bbixode U3

NCMapuUTENbHON rpagupHn £y, UMK anbTEePHATUBHO - BNaXXHOCTb BO3A4yXa Ha BXo4e
BO3/lyXa B UCMAPUTENbHYIO rPaaupHIO &1 ;

- TeMneparypa X0Jof4HOW BOAbI i, ;

- TemMneparypa ropsyen LupKynmpyoLen Boabl (€Crv NpuMeHUMO) i, ;

- TemMnepartypa A00aBOYHOM BOAbI iy, (Npy HEOOX0OUMOCTHN)*;

*

YKasaHHble TemnepaTypbl W pacxod HeobxoAuMbl, TOMbKO €ecru
COOTBETCTBYIOLMIA YPOBEHb MOTOKa AOMONHUTENBHON BOAbI BXOAUT UMM BbIXOAUT
MeXay CEeYEHUSIMU U3MEPEHMS TEMNEepaTypbl ropsiyeit 1 XONoaHOW BOAbI.

- Temneparypa oToupaemon Bogbl & (Npy HEOOGXOAUMOCTN)* ;

*

YKasaHHble TemnepaTtypbl W pacxod Heobxooumbl, TOMbKO  €Ciu
COOTBETCTBYIOLMA YPOBEHb MOTOKA AOMOSHUTENbHOW BOAbI BXOAUT UMW BbIXOAUT
MeXay CeYEHUsIMU N3MepeHnst TeMnepaTypbl ropsivien 1 XorogHon Boabl.

- 06 BEMHBIV pacxod LMPKYNMPYIOLIE BOALI B UCMAPUTENBLHON rPagupHe #: ;

- 06BEeMHbIV pacxop NoMny4YeHHoOW BoAbl #2,, (Mpy HeobxogumocTn)* ;

*

YKasaHHble TemrepaTypbl W pacxod HeobxoAWMbl, TOMbKO €ecru
COOTBETCTBYIOLMIA YPOBEHb MOTOKA AOMONTHUTENBLHON BOAbI BXOAUT WM BbIXOAUT
MeXay CEYEHVSIMU U3MEPEHMS! TEMMEPATYPbI ropsiyeit 1 XONoaHOW BOAbI.

- 06eM pacxoga oTbupaemon Boabl #; (Npu HEOOXOAMMOCTM)® .

*

YKasaHHble TemnepaTypbl W pacxoq HEeo6XOAWMbl, TOSbKO  ecru
COOTBETCTBYIOLLWMI YPOBEHb MOTOKA AOMONMHUTENIbHOM BOAbI BXOAUT WIM BbIXOAUT
MeXay CeYEHVSIMU M3MEPEHUST TEMMNEPATYPbI FOPSYEN U XOINOAHON BOAbI.

b) Hanop gna nokaunBaHns Boabl Mo rpagupHe:
- JaBneHune B BO403abope oxnaguTenbHOro BBoga (M niMmMut nogadn).

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

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

d) YmeHbLeHne wnenda:

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

OTHOCUTENLHON BNAXXHOCTU 25

- TemMneparypa rno CyxoMy TEPMOMETPY Ha BbIXOAE U3 rPagupHA £;7.

€) ATMOC(bepHbI BEPTUKAmNbHbLIN rpagueHT (7.



f) MowHoCTb, NnoTpebnsemas BEHTUNSTOPOM.

6.3 NokasaTtenu, KOTopble AOMXKHbI ObITb onpeaesneHbl

CnepytoLwe nokasaTteny A4omkHbl GbiTb onpeaeneHsb! Npy NOMOLLY PacyeToB:
- MacCoBbIli pacxof BoAbl HA BXOAE B rpaaupHIo;

- CTeneHb OXNaxkaeHus £, —f.;

- cpegHada TemnepaTtypa OxnaxaeHHou Boabl £, .
6.4 UamepeHna u pacyeT cpeaHUX 3Ha4YEeHUN

6.4.1 UamepeHnsa atmocd e pHbIX NapameTpoB

6.4.1.1 U3amepeHusi CKOpOCTH 1 HanpaBneHUs BeTpa

NamepeHuss CKOpOCTU Vg W HanpaBneHuss BeTpa i [OOmkHbl ObiTb
nposegeHbl aHeMoMeTpaMun Halle4yHoro Tmna 1 cpmorepalvm mnnn npmn nomMmoLM y3nose
aHemMomeTp/cpritorep.

Mpn BBINOMHEHWN paCLUMPEHHbIX UCMbITAHWUIA, ONPEdEnsioWmMX BNMsSHUE BeTpa
Ha nrowaake Ha paboTy rpagvpHW, PEeKoOMEeHOYeTCs MWCMOoNb30BaHuWe Tpex
u3MepuTenbHbiX NpubopoB, MNpu 3TOM OOHOTO UW3MepuTernbHOro npubopa
O0CTaTOYHO.

[lnsa oTKpbITOro NnpocTpaHcTBa NpMbop AosmkeH ObiTh pa3melleH Ha BbicoTe 10
M Hag YPOBHEM 3eMnn, MpU 3TOM U3MEpUTEnbHble NpPUOOPbI  LOIMKHbI
pacrnonaraTbCsl Ha pasHbiX CTOPOHAX, €CMM 3TO BO3MOXHO, HAa MUHMMAaNbHOM
auctaHumm 300 m  or moboro KpymHOro npegMmeta  (rpaguvpHu,  TEXHUKW,
Haxofslenca Ha nnowaake, n 1.0.). JaHHble ycrnoBusi AomkHbl BbITh yKa3aHbl B
cornalleHnn Mexay 3aKka3yukoM U UCMONHUTENEM.

6.4.1.2 N3amepeHusa TemnepaTypbl HapyXHOro Bo3dyXa MO CYXOMY WU MOKPOMY
TEPMOMETPY UMM OTHOCUTENBHOW BMaXHOCTN U aTMOCEEepHOro AaBneHns

Ecnn Tpebyetcsa, TemnepaTypa HapyXHOro BO34yxa MO CYXOMY W MOKPOMY
TEPMOMETPY WM OTHOCUTENbHAs BNaXHOCTb M aTMocdepHoe OaBrieHne Bo3gyxa
OOIMKHbl U3MepATbCsl Ha BbicoTe 10 M Hag YpPOBHEM 3eMnM Ha MecTe, e
NPOBOAWMIMNCE U3MEPEHWSI CKOPOCTM U  HanpaBrieHWsl BETpa, MOCPeACTBOM
TepmomeTpa 1 bapomeTpa.

foe Heobxoammo, cpedHWW TemnepaTypHbld  BepTUKanbHbIA  rpagueHT
OKpyXalollero BO3dyxa MO CyxOMy TEPMOMETPY [OIPKEH W3MepsATbCA B
HenocpeacTBEHHON OGNM30CTU OT rpaguvpHK, MeXay OTMETKOW LieHTpa U Bepxa
BXOAa BO34yXa, M Ha BbICOTe, B Ba pa3a MPEBbILLAIOLLEN BbICOTY UCMIAapUTENBHOM
rpagupHu.

30HabI JOMKHBI ObITh 3aLLMLLEHBI OT CONMHEYHBIX Ny4Yen 1 AOXKOS.

6.4.1.3 Onpenenenne ooxas
Onpenenenve goxasa  MoXeT  ObiTb  BbINOMHEHO  KOBLUEOGpPAa3HbIM
NIBMOMETPOM UINM HANPUMEP, NHAMKATOPOM AOXAS, UMW BU3yaribHbIM CNOCOOOM.



6.4.1.4 WN3mepeHuss TemnepaTypbl BO3dyxa Ha BXo4e MO CYXOMy W MOKPOMY
TEPMOMETPY UM OTHOCUTENBHOW BNAXHOCTU
[nsa cpenbl, He CBA3aHHOW C UCMapUTENbHOWN rpagupHen, TemnepaTypa Bo3gyxa

Ha BXO4e MO CyXOMy TEPMOMETPY & W MOKPOMY TEpMOMETRY £y,  (Mnm
OTHOCUTESNbHAA BMaXXHOCTb) OOSMKHA M3MepATbCA OnNM3Ko OT BxOoga BO3dyxa Ha
MakcumarnbHon guctadumm 1,5 m.

MuHMMansHoe KonNMYecTBO AaTYMKOB OOIMKHO ObITh H.¥,, 1A #. - KONIM4ecTBo

OAT4YMKOB MO OKPYXHOCTU; ¥, - KONMMYECTBO Npob No BbICOTE Bxoda Bo3ayxa (CM.
Tabnuuy 4).

Mpy MCNOnMb30BaHMM HECKOMBbKMX OAaTYMKOB OHM OOSDKHbI ObiThb pacnpegerneHsbl
C onpeperneHHbIMU MHTEpPBanamMm Kak no OKPY>KHOCTU, TaK U MO BEPTUKANM.

Ecnm npobbl CHATLI TONLKO HA OAHOM YPOBHE, NPEAnOYTUTENBHO OHW LODKHbI
NPOBOAUTHLCS B LIEHTPE NPUTOYHOTO BO3AyXa.

MpoObl AomkHbl ObiTh 3alMLLIEHbI OT BIMSIHUA BOAbl U MPSIMbIX COMHEYHbIX
nyyen.

[ns cpenbl, He CBA3AHHOW C MCNApUTENbHOW rpagupHeERn, Npodbl 6epyTca Tam,
€ HET KOHCTPYKLMM M BblOaloWMXCA Hapyxy npegMeToB, B paguyce 45°, kak
rnokKasaHo Ha pUcyHke 1.

PucyHok 1 - 3oHa 6e3 melwaloWmMx 3aNeMeHTOB Ha BxoAe Bo3ayxa

A

1 - BEpXHUI YPOBEHb BbIXOAa BO34YyXa; 2 - 30Ha 6e3 MelualoLLmx anemMeHToB

PucyHok 1 - 3oHa 6e3 MeLLaloLLyX 3NIEMEHTOB Ha BXole Bo3ayxa

Ecrm YKa3aHHbl€ YCIIOBUA HEe cobrtogatotcsi, HeobxoaMMo AOMNONHUTENbHOEe
cormatleHne mexay CTopoHaMu. Tam, rge NCNonb3yoTCA OONOJNIHUTENbHbIE TOYKN
n3mMepeHua, pesdynbratbl AO0JDKHbI YYHUTbIBATb BIIMAHUNE TEX I'IOBerHOCTeI7I, KOTOpble
OHW NpeacTaBnAoT.

6.4.2 U3mepeHMa wun pacuyeT abCONKOTHOM U OTHOCUTENBLHOW BNAXHOCTU
HapyxHoro Bosgyxa (*¢ un ¥)

N3mepeHuss HapyXHOW BRNaXHOCTM  [OOMKHbI  ObITb  Mpou3BedeHbl C
UCMONb30BaHNEM TPEXCEKLMOHHOMO MCUXPOMETpPa WM Tpex rMapoMeTpOB
(Hanpumep, TOYKM poChbl). DTN NPUOOPbLI AOMKHbI ObiTh 3alLMLLIEHBI OT MPAMbIX
COJHeYHbIX Nnyder 1 goxas. Mpubopkl pasmelatoTcs Ha BbicoTe 10 M Haa 3emnen
BONM3N MeCcTa U3MePEHUsi CKOPOCTU M HarnpaBneHUs BETpa.

N3mepeHuss MNCUXpOMETPOM CyXOM W BMaXHOW TemnepaTrypbl MNO3BONSAOT
onpeaennTb  OTHOCUTENbHYKD BMNAXHOCTb OKPYXKalOLWEro BO3Adyxa, a Takke
abConTHYI BIaXHOCTb, AN 4ero MOXHO UCMomnb3oBaTb METOA pacyeTa,
yKasaHHbIl B 8.2.3.

B cnyyae wuvcnonb3oBaHuUs MAPOMETPOB KOMOMHMPOBAHHbIE U3MEPEHMWS
OTHOCUTESNBHOW BIIAXHOCTU M TemnepaTypbl MO CYXOMy TEPMOMETPY MO3BOMSOT
paccuutatb Temnepatypy Mno MOKPOMY TepMOMETpY, Mpu STOM 3HayeHue
abConTHON BMAXHOCTM OKPYXaloLEero BO34yxa PpacCUMTbIBAETCA MO 3TOW xe

dopmyrne.



6.4.3 UamepeHnsa atmocepHoro aaBneHnsa
ATmocdepHoe OaBreHne MOXET ObiTb M3MEPEHO C MCMOSb30BaHMEM AaTyumKa
abCconTHOro AaBreHus, 3aLlUMLLEHHOIO OT BO34ENCTBUS BETpPA.

6.4.4 Temnepatypa BoAabl

6.4.4.1 OnpepneneHune TemnepaTypbl ropsiden Boabl iy

Ecrn Bo3MOXHO, MCMbITaHWSA AOIMKHbI MPOBOAUTLCS MPY MOMOLLM OTKIOYEHUS
KOHTYPOB BOAbl Ha MOMOSIHEHWE U NPOMbLIBOYMHON BOAbl. ECnM HET BO3MOXHOCTW,
Temneparypa AospkHa ObiTb U3MepeHa B COOTBETCTBUM C 6.4.4.2 1 6.4.4.3.

a) nsmMepeHusl TemnepaTypbl LIMPKYNPYIOLLIEN BOAbI NP OOCTUXEHUN IPaaVUPHU:

- TemnepaTtypa ropsidel BoAbl [AOIDKHA OblTb M3MepeHa B CTOSKE WM Ha
BOOoOpacnpenenuTerisHOM y4acTKe rpaaupHu;

- B CMyyae ABYX BXOOOB AN BOAbl TeMriepaTypa OoikHa OblTb M3MepeHa Ha
KaXKgoM CTOsIKE Uy Ha BogopacnpeeniTenibHOM y4acTKe;

- U3MepUTErbHOE YCTPOWCTBO AOIMKHO BKIKOYAThL B ce0S TpY 30HAA Ha KaxKabli
CTOSIK U BogopacnpeaenuTenbHbI y4acToK.

b) pacuet cpegHen TemnepaTypbl ropsiien Boapl:

- OAWH BXOA4 [Ana ropsyen BoAbl - CPedHss TemnepaTtypa i paBHa
cpegHeapumeTndeckon TemnepaTtype, UISMEPEHHON B KaXKO0W TOYKE;

- ABa BXo4a Ans ropsiden Bogbl - cpegHsasa TeMneparypa ropsayen Boabl AoSmkHA
ObITb paccunTaHa, Mcxoas N3 TemnepaTyp No COOTBETCTBYHOLLMM MOTOKaM.

6.4.4.2 Onpeaenenve TemnepaTypbl BoAbl HA NOMOSTHEHWNE £,y

TemnepaTtypa BOAbl Ha MOMOMHEHWE [OIDKHA M3MEPATbCA Ha BxoOe B
oxXNaxaalLmn BOASHOW KOHTYpP. V3meputernbHoe yCTPOMCTBO BKItoYaeT B cebs
Tpu 3oHAa.

CpenHsas TemnepaTypa BoAbl Ha NOMOfHEHNE paBHa cpeaHeapudmeTnyeckomy
3HaYEHMI0 BCEX M3MEPEHHbBIX TeMNeparyp.

6.4.4.3 OnpepgerneHune TeMnepaTypbl NPOAYBOYHON BOAbI £

Temnepatypa npogyBo4HOM BOAblI AOmMKHA ObiTb M3MepeHa B MecTe cbpoca
NpoayBOYHOW BOAbI, HA rpaHuLLEe rpagupHu.

N3mepuTensHoe yCTPONCTBO AOMKHO BKMNOYaThL B cebs Tpy 30HAA.

CpegHas  TemnepaTtypa  NpOAYBOYHOM  BOAbl  OnpegenseTcs  Kak
cpefHeapnMeTM4ecKoe 3Ha4YeHne U3MePEHHbIX TeMnepaTyp.

6.4.4.4 OnpeaeneHne TemnepaTypbl OXJTaXgeHHON Boabl £, :

a) M3MepeHMe TemnepaTtypbl LMPKYNMpYylOLEe BoAbl Ha Bbixoge M3 bGaccerHa
XOJI0AHOM BOAbl

O0Ouwasa yacTb

TemnepaTypa LMPKYNMpYHOLEA BOAbI, NpeanoYTUTENbHO, AOIMKHA U3MEpPSTLCS
BHYTPW TpyD, Ha BbIXode M3 rpaguvpHU M Neped HacocoM (XONoAHOW BOAbI) M
HEMocpenCcTBEHHO B BOAOCTOKE. TaK e U3MepeHust MOryT ObiTb MpOBEAEHbI U
nocrie Hacoca, HO B Crlydae KOppeKkL MM TeMnepaTypbl OXIaXKOeHHON BOAbl, 3a CYET
Tenna nepegaHHoro npu pabote Hacoca, Npu 3ToM TpPedyeTcs NPUHSATL Mepbl A4nd
npegoTBpaLleHMst NOIOMOK (Hanpumep, NoNIoMKN TEPMOMETPa);

b) nsmepenus BHyTpu Tpyo

B cnyyae HecKOnbKunx BbIXOASALMX NOTOKOB TeMnepaTtypa AOorkHa U3MepSATbCS
B K&XKOOM U3 HUX.

MuHMManeHoe KonmuecTBO 06pa3L 0B Ha O4HOM BbIXOASILLEM MOTOKE LOIDKHO

ObITb 2.5 1072, me #ma BblpakeHo B Kr-c—l. O6pasubl OOMKHbI ObITb
pacnonoxeHbl, kak ykasaHo B EH 306;



C) U3MEpPEHUs B CTPYKTYpe OTBOASILLEN BOAbI

MuHMmansHoe 4ncno npob AoSKHO ObIThb P 1072, me &s BbIPAKEHO B

kr-c-1.

IMpv rnybuHe Boabl cBbILE 1,5 M A0MKHBI ObITh B3AThI NPOOLI C ABYX YPOBHEN.

MpymeyaHne - Ecnn TemnepaTtypa Ha OgHOW Mnn 6ornee N3MepuTenbHbIX TOYEK
otnmyaetca 6Gonee yem Ha 1 K oT cpegHel, NepBbIM LLIArOM K YCTPaHEHMIO
HETOYHOCTU OOSMKHO ObIThb YBENMYEHME KONMMYECTBA A4AaTUYMKOB B ABa pa3sa.

Ecnun HeTo4YHOCTM Henpremnembl, TO HEOOX0AMMO OnpeaenMTb TemnepaTypy no
NOKarnbLHOWM CKOPOCTU (MyTEM U3MEpPEHUs).

B atom cnyyae HeobxooMmMo cocTaBuTb rpadmku CKOPOCTM Afd BoOAbl
nepneHauKynspHO K CEKLMM M3MEPEHUS, ECIIM CPEaHASA TeMnepaTypa B O4HOW vnn
bonee namepuTenbHbIX TOYKax oTnmMyaeTca 6onee yem Ha 1 K Ha oguH Bbixog B
TEYEHNE W3MEPUTENLHOIO nepuoda. OTu rpadmkM, C OOHOM CTOPOHbLI, AaroT
BO3MOXHOCTb ONpeaeniTb MUHMMarbHOE KONMMYECTBO YCTaHaBNMBAEMbIX 4ATHMKOB
N WX MECTOpacnosioXeHUs W BbISICHUTb, €CnM 3TO HeobXoauMMo, ucxoas U3
OMNMUCaHHbIX YCINOBWUIA, B3BELLEHHOE 3Ha4YeHMe TeMnepaTyp ¢ y4eTOM CKOPOCTEN.

Tam, e UMK MOMOSIHEHMSI He OTKIoYeH, HeobXoaAMMO MNPUHSTbL Mepbl
NpegoCTOPOXHOCTU, HanpuMMmep, BbIMOSHUTL U3MEPEHME MOt CKOPOCTEW, YTOObI
WCKIYNTb, YTO OQHOPOAHLIE NOTOKN HE ByayT OOHapY»KEHBbI.

6.4.5 Pacxop Boabl

6.4.5.1 O0LWMe nonoxeHus

CylecTBylOT [Ba Tuna pacxoga BoAbl, KOTOPble BXOOAT B TPagMPHIO U
BbIXOASIT U3 Hee:

- pacxog BOAbl, HEM3MEHHbIN BO BpeMeHU (pacxofbl, CO3AaBaemMble Hacocamu,
6e3 perynupyowmx MexXaH1M3MoB CUCTEMbI).

Mpumeyanve - CnegyeT NPUHATbL Mepbl MPELOCTOPOXHOCTM Ans obecneveHus
nageHns 4aBneHnss HEM3MEHHbBIM BO BPEMS UCMbITaHUI (YMCTble TpyGonpoBoab!).

- YPOBHWM pacxoda BOAbl, KOTOpble W3MEHANTCA B 3aBUCUMOCTU OT
06cToATENBCTB (YPOBEHL BOAbI, KnanaH, nopor u T.4.).

MpumeyaHve - MiamepeHnst pacxofoB TaKOro TUMa NPoBOAATCS HA NOCTOSHHON
OCHOBe BO BpeMsl pabo4mx UCMbITaHWA.

6.4.5.2 N3mepeHne oObeMHOro pacxoda UMPKYNUpYlOLWen Boabl Ha Bxode B
rpagupHIo #:

B 3aBUCMMOCTM OT Tuna OXraxgaroLlero KOHTypa notepu BoAbl MOryT ObiTb
MOCTOSHHBIMW UMM U3MEHSIIOLLMMUCS.

B nepsom crnyyae namepeHus cnegyet NpoBOAUTb ANs KAK40ro Tyrna HacocoB,
npoBepsieMbIX B 3KCMMyaTauMu npu nomMowy MeToda 30Hbl CKOpOCTEW, MeToga
NMOCTOSIHHOTO BMpbICKAa MOTOKA, C MCMOMb30BAHMEM PaAMOaKTMBHBIX MHAMKATOPOB
(M3K 2975-3) nubo nobbim ApyrMM paBHO3HAYHBIM CMOCOGOM.

Bo Bpema npoBegeHVs  UCMbITAHWI  TEMMEPATYPHbIX  XapaKTEPUCTUK
KoHdMrypaums paboTaloLmx HacoCcoB AoMmkHa OblTb NpoBepeHa Ans onpeaeneHust
06 LLero ypoBHs pacxoaa.

Bo BTOpoM cnydyae [OmkHbI MCMONbL30BaTbCHA CTaHAapTHble MeToAbl U
ycTponcTBa onpegeneHuna nepenaga gasnerus (EH MCO 5167-1 n UCO/TO 3313)
unm ¢ ucnonb3oBaHnem nepermea (MOK 1438-1), nMbo HenpsiMon MeToa, KOTOpPbIV
TpebyeT npeaBapuTenbHON Kanmb poBKW.

6.4.5.3 N1amepeHnst 06beMHOro pacxoaa [006aBOYHOM BOObI #y,

Ecnn nogavy no6aBo4yHOM BOAbl HE OTKIHOYAKOT BO BPEMS OMPEAENEHUS #y, ,
TO M3MEpeHMs MpoBOAATCS CTaHO4APTU3NPOBaHHbIMW MeTodamMu U npubopamm
onpeeneHs abCcomoTHOro cHwkernnsa paenenus (EH MCO 5167-1 n NCO/TO
3313), nepenaga gasnenHus (MCO 1438-1) unm KOCBEHHLIM METOAOM, KOTOPbI
TpebyeT npenBapuUTenbsHOM KanmbpoBKu.



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

Ecrm BO BpemMsi W3MEPEHWUN #ipy HEBO3MOXHO OTKIMOUUTL  KOSMIEKTOP
HUCXOOSLIEro MOTOKa BOAbl, TO WU3MEPEeHUs [OO0MMkHbl ObiTb  MNPOBEAEHbI
CTaHZapTHbIMWU MeTodamn U npubopamun onpeneneHus abComMOTHOIO CHIDKEHUSI
nasnenuns (EH/NCO 5167-1 n MCO/TO 3313), nepenaga gasnexuns (MCO 1438-1)
U KOCBEHHLIM METOA0M, KOTOPbLIN NOTPeOyeT NpeaBapuTENbLHOM KanndpoBKMU.

6.4.5.5 OObemHbIA pacxod BoAbl B BuAe Kanelb CUCTEMbl peKynepauun

OXIaXKOEeHHOW BoAbl & 17
O61bemMHbIN pacxoq BoAbl B BUAE Kanenb CUCTEMbI PeKyrnepaun OXnaxkgeHHON
BOAbI onpeaensieTcsl BO BpeMs UCCrieqoBaHMS TEMNOBbIX XapakTepUCTUK.
BennunHa pacxoga npu yTevkax AoibkHa ObiTb YCTaHOBMEHA C MOMOLLLHO

M3MEpPEHHbIX U1 npeasapuTeribHO onpeneneHHbIX BeNIMYNH PaCcXoOO0B ##ihy W Fiiwy

M pacCcHnTaHHbIX BEJIMYUH pacxoda #y W #ig .

nOFpeLIJHOCTVI, npucywme aTomy Metony, nNno3BonAoT onpenesimtb ToJIbKO, 4YTO
YpPOBEHb pacxoda rMnpu yTedkax HaxoguTCA HWKe YCTaHOBJIIEHHONo O0roBopom
3Ha4YeHu4.

6.4.5.6 MMapaBnMyeckme NoTepy B KOHTYPE LIMPKYIMpYIOLLEN Boab! £

Bo Bpems mgpaBnMyeckMx MWCMbITaHUA MapaBiMYecKne noTepu LODKHbI
OCTaBaTbCS HPKE 3HAYEHWI, OnpeaeneHHbIX HA MOMEHT 3akasa.

M'MapaBnuyeckre NoOTeEPU MOXHO ONPeaennTbL CNeayoLLMMM N3MEPEHNSAMM:

- Pa3HOCTM CTAaTUYECKMX HAMOPOB ¥, C UCMOMb30BaHMEM ABYX NPoG;

- OBYX OTHOCUTENbHbIX BEMMYMH HAMNoOpOB, UCMNOSb3ys ABa AaTyuKa.

[atuvkn pomkHbl ObITb NOACOEAMHEHbI K ABYM MOCTOSIHHBIM — TOYKaMm
namepeHnn. OgHa 4osmkHa HaXoAUTBLCSA Ha BXO4HOW Tpybe ropsidern Bogbl, a BTopasi
- Ha BbIXOAHOW Tpybe XOrogHOM BOAbI.

[ns BbluMCREHMSA MMOpaBMYECKUX MOTEpPb [LOMOSMHUTENBHO MCMOMb3YTCS
cnepyloume NCXoAHble AaHHbIE:

- Mrowagn nonepeyHbiX ceveHun Tpyd B Todkax oTbopa paBreHus
NPUXOOSLLEro N YXOASLIEro NoTOKOB BOAbI;

- pasHMUa Mexgy BbIXOAOM BOAbl W3  pacnbIMTENbHBLIX (IOPCYHOK W
NOBEPXHOCTLIO BOAbI B BaccenHe XxonogHOW BoAbl.

Onsa uckmoveHnsa cnmwkom 60nbLIon WHTEpPEpPEHLUNn B CKOPOCTHOM mnone
TOYKN M3MEPEHUS OaBrEHMS AOSDKHbI HAXOQUTLCHA Ha LOCTATOMHOM yAaneHuM ot
HEepaBHOMEPHOCTEN BOCXOASLUMX N HUCXOASALWMX NOTOKOB. CeveHns aormkHbl ObiTb
pacnosnoXeHbl BHYTPU U CHaPYXN COOPYXEHUS.

YpoBeHb Boabl B 6acceiHe XonoAHoW BoAbl HA NPOTSRKEHUN BCETO UCTbITAHUS
[OJDKEH NoaAePKMBATLCSA HA HOMWHANBHOM YPOBHE.

N3mepeHne 0BBLEMHbLIX PacXof4oB B LIMPKYNMSILMOHHBIX Hacocax gppc  (CM.
45.2).

6.4.5.7 'amepeHne 06 beMHOro pacxoga 4006aBOYHOM BOObI #y,
N3mepeHnst omkHbI 6bITb BbIMOSMHEHbI Tak, Kak yka3aHo B 6.4.5.3.

6.4.6 AHanu3 uMpKynupylowie Boabl

KoHueHTpaumsa B3BEeLUeHHbIX WM pacTBOPEHHbLIX BeLlecTB, Macern, CMOoNn U
XAPOBbLIX CYDOCTaHUMI B LUPKYNMPYHOLWEA Boge AOMmkHa OblTb u3MepeHa B
cooTBeTcTBMM C EH 872,

6.4.7 BbicoTa Hanopa rpagupHu
BbicoTy Hanopa rpaguvpHy BbIYUCTIAOT Mo dopmyre
- 2
H, - BPal ¥
PE 2g



roe ¥ - nsmMepeHHoe ctatuyeckoe AasreHue, Ma;
H - BblCOTa OTHOCUTENBHO YPOBHSA BaccenHa, M.

6.4.8 Notpebnsiemas MOLHOCTL BE HTUITATOPOM

N3mepeHuio nogmnexut TOMbKO aneKkTpudeckas dHeprusi, noTpebnsemas
ABuratensiMm BEHTUNSTOPOB.

MoTpebnsemas anekTpoaHeprust OoimkHa ObiTb onpedeneHa Nno UM3MepPEHHbIM:
HanpspKeHWIo,  cune Toka U KOIgpMuMeHTYy MOLLHOCTM nmMbo  m3mepeHa
HenocpencTBeHHo. [Npn NnpoBedeHUM M3MEpPEHUn B KakOM-NMbo TouYKe, yaareHHom
OT ABMWraTens BEHTUNATOpa, CreayeT y4YuTbiBaTb NOTEPU SMEKTPOIHEPTUM MEXOY
N3MepuUTEnbLHOM TOYKOM 1 ABUraTenem.

Ecrm akcnnyataumoHHasi rapaHTUsi OTHOCWUTCS K BbIXOQHOW MOLLHOCTU
npueoga, TO MOXHO wucnonb3oBatk KI[, ycTaHOBMEHHLIN MNpou3BoaUTENEM
npusoaa.

Mpubop, npuMeHsemMbIi AN U3MEPEHUS  MOLLHOCTW, [JOiKeH ObliTb
oTkanMbpoBaH neped NPOBEAEHMEM WUCMbITAHUA MNPU3HAHHON HE3aBMCHMMOM
nabopatopuen. To4YHOCTb MOXeT Konebatbcsi He Gonee 4Yem Ha *1,5% (cm.
Tabnuuy 3).

Tabrmmua 3 - CTaHgapTHble OOMYCKM pas3fnMyHbIX MpUOOpPOB AN U3MEpEHWUI
MOLLIHOCTH

M3mepeHne MOLLHOCTU BEHTUNSATOPA CTaHgapTHbIN gnana3oH MOLLHOCTU
BeHTUnaTopa, %

BartmeTtp 1-5

BonbTamnepmeTp 3-8

6.4.9 MNMpoBepka noTepu BoAbl B pe3ynbTate yHOCa Bnarm

6.4.9.1 YcnoBwus noTepy BoAbl B pesyfibTaTte yHoca Braru

O6bemHbIl  pacxod BOAbl, CBA3aHHbIA C  YHOCOM BRarvi #,, [OSDKeH
OocTaBaTbCs HWXE MOPOroBON BENMMYMHBI, ONpeaeneHHoN BO BpeMs 3aKkasa.

6.4.9.2 MeTtoa namepeHus

KonnuecTBo BOAbI, YHECEHHOE NOTOKaMM BO3AyXa, AOIMKHO ObiTb M3MEPEHO B
16 Toukax, pacnpedeneHHbIX TakuMm o6pa3oM, YTobbl Kaxaasa ns HUX oTcrexusana
npumepHo 1/16 ypoBHA NOTOKa Bo3ayxa:

- rPagupHA C NPOTMBOTOKOM - U3MEPEHME OOMKHO OblTb NPOBEAEHO Ha BbICOTE
1,5 M Hag KanneoTpaxaTenew;

- rpagupHsa C nonepevHbIM MOTOKOM - M3MEPEHMEe OOSKHO MPOBOAUTLCS Ha
paccToAHUN HxXe 3 M OT KanneoTpaxaTterns UnM BblTSXHOrO BEHTUNATOpA.

O6bem pacxoga BOAbl, YHECEHHOW B Kannsax, AOmkeH ObiTb u3MepeH
N30KUHETUYECKUM aTyMKoM, rae obbem cobpaHHON BOAbl BbluMTaeTcs n3 obbema
cobpaHHbIX conen, NMMbo ApyrMM paBHO3HAYHLIM METOLOM.

6.4.10 NpoBepka wneundca

6.4.10.1 O6uwme nonoxeHns

[ns rpagupeH, pa3paboTaHHbIX C YMEHbLUEHHbIM LUeNdoM, HE3PUMbIN Lend
MOXeT ObITb MCCreAoBaH, eCIN U3MEPEHbI NapamMeTpbl BbIXOAALLErO BO34yXa U ero
NPOrHO3MPOBAHHOE COCTOSIHME Haxo4UTCs B AOMYCTUMbIX rpaHuLax, Hanpumep, no
Avarpamme Monbepa.



6.4.10.2 N3amepeHus

MapameTpbl BbIXOAALLErO BO3ayXa U3MEPSAOT Ha BOOOpaXaeMow NiocKOCTM Ha
YPOBHE NpUMepHO 1 M Had BbLIXOAOM TaKOro e AnameTpa, Kak U KOHCTPYKUWUS.
M3mepeHns npoBoaAT BAOMb OCHOBHOW OCU BbiXOo4a BO3ayxa.

PucyHok 2 - lpumep ceKLUMOHUPOBaHUS U3MepPSAEeMON 30HbI (KpyroBas
30Ha)

PucyHok 2 - lNMpymep cekLMOHNPOBaHMSA N3MepPAEeMOon 30HbI (Kpyrosas 30Ha)

30Ha BbIxoAa NoapasaensaeTcs Ha OIVHAKOBbIe CEKLIUW, paBHbIE Mo NroLiaau.
Mo MMHUM rpaBuTaLMM 3TUX CEKLWA, a Takke B LIEeHTparnbHOW TOoYKe
yCTaHaBNMBAIOT MO OAHOMY MCUXPOMETPY. TemnepaTtypa OKpyXatlolen cpedbl Mo

CYXOMy TEPMOMETPY £;3 U MO MOKPOMY TEPMOMETPY £ ONpedAensieTcs AaHHbIMY,
N3MepPEHHbLIMM AJ151 COOTBETCTBYHOLLENO CErMeHTa.
Bce nocneayioume pfaHHble O BbIXOASAWEM BO34yXe W, B YaCTHOCTM,

OTHOCUTENbHAs BMaXHOCTb 5 MOMYT BbITb BbIYMCIEHBI MO TEMNEpaType Cyxoro u
MOKPOro TEPMOMETPOB.

6.5 PasmeweHne nameputenbHbIX Npubopos

MocTaBumK 00513aH B COOTBETCTBMWM C [OFOBOPOM WM MO COMMALUEHUO C
KNMEHTOM MK ero npeactaBuTenemM paspaboTtaTb NnaH NpoBeAeHUsa NPUEMOYHbIX
UCMbITaHWA N OCYLLECTBUTb BbIOOP M3MeputenbHbiX Npnbopos nytem Bbibopa m3
BCEX pacnonaraembix nNpubopoB, TEX, KOTOPblE OH CUMTAET HeobXoaAMMbIMU (CM.
npwnoxexve B).

Mocrepywoume WM3MEHEHUss B STOM MfiaHe [OOSDKHbI OCYLUECTBMATLCA MO
cornaLleHuo Mexay CTOpoOHaMM.

[na onpeneneHnss KommyecTBa TOYEK M3MEPEHMsT criegyeT WCMonb3oBaTb
JaHHble, yKa3aHHble B Tabnuue 4. KonnmyecTBO TOYEK M3MEPEHUs OOIMKHO ObITh
onpeaeneHo ¢ y4eTOM OKOHYATENMbHbIX AOMOSNHUTENbHBIX MECTHBIX YCIIOBUIA.
Tabnmua 4 - MMHMMarnsHOe YUCIIO U PacofnoXeHNe TOHEK N3MEPEHNS

MapameTp MuHMMansHoe Yncno IMpumevanns

Ob6BbeMHbIN pacxoq 1 Ha kaxayto Tpydy B Tpybe
BOAbI




TemnepaTtypa ropsven
BOAbI

0,5 Am2,

roe A - nnowaab cevyeHnst
TpyObl B U3mMepsiemMmon
TOYKe

B ueHTpe notoka

Temnepatypa
XOIOAHOW BOAbI

25[55410‘3f§

N3mepsieTcsa Ha Bbixode 13
bacceliHa. Onpepensietcs
B KITHOYEBbIX TOYKaX
pasgeneHnemM NoToka Ha
KOIMMYECTBO CeYeHUn Af
paBHoW nnowaaun. Mpwn
rnybuHe 6onee 1,5m
TpebytoTcs aABe
N3MepUTENbHbIE NIMHNM
(oaHa Hag gpyron)

Temnepatypa Ha
BXOZE MO CYXOMY U
MOKpPOMY TEPMOMETPY

R =

0.3
La+aj ]
&l int

B rOPN30OHTAarbHOM
HanpaslieHUN;

b

2+
6

B BEPTUKaNbHOM

HanpaelieHUn,

By =

int

roe L - AnvHa Bnycka

BO34yXxa, M; %, - BblcOTa
BNycka Bo3ayxa, M

OTHOCHUTENBHASsA
Ba)KHOCTb
OKpY>KaoLLIEro Bo3gyxa
Ha Bxofe

Ha =

if+oj_-
mt
B rOPU3OHTAalNbHOM

HanpaseJieHUN;

#, 21 - B BEpTUKarNbHOM
HanpaBneHuu

Ecrm Temnepatypa
BO3Jyxa Ha BXoAe no
MOKPOMY TEPMOMETPY He
n3mepsieTcs

[asneHve Bo3gyxa

CkopocTb BeTpa

Cm. 6.4.1

MoLuHoCTb
BEHTUNATOpA

Ha Bxoge nutanus nnm
BO3J1e ANIEKTPUYECKOro
Wwkadha B criyvae
HECKOnbKMX BXOO0B
nUTaHus

Hanop

Cm.6.4.7




N3mepsiemble napameTpbl U UX 0DOO3HAYEHUS1 [OPKHbI COOTBETCTBOBATb
Tabnmue 5.
Tabnuua 5 - Iamepsiemble napamMmeTpbl U X 0603HaYeHUs!

N M3amepsiemble napameTphl O603Ha4eHus
1 Temnepatypa Bo3gyxa Ha Bxoae l«
2 TemnepaTtypa Ha Bxoe N0 MOKPOMY TEPMOMETPY

nnn oTHOCUTEINbHaA BNaXXHOCTb

3 AtmocdepHoe aasneHune Ha BeicoTe 10 M Hag —0
YPOBHEM 3EMIN

4 CkopocTb BeTpa Ha BbicoTe 10 M Hag ypoBHEM
3eMmm [: :]
5 HanpasneHue BeTpa Ha BbicoTe 10 M Haf, ypoBHEM

3eMiin

6 HapyxHasi Temnepatypa Ha BbicoTe 10 M Hag L
YPOBHEM 3eMIn

7 HapyxHast TemnepaTypa no MOKpOMY TEPMOMETPY
Ha BbicoTe 10 M Hag, ypOBHEM 3eMSN

8 ATmocdepHoe gaBneHve —0

11 MaccoBbIli pacxoq NoToka rops4en Bogbl

12 TemnepaTtypa ropsyen Bogbl l«

13 TemnepaTtypa XonogHon Boabl

14 CKopoCTb MOTOKa XONOAHOM BOAbI, ECIM Yt
HeobxogMmo

15 Hanop —




21 Temnepatypa wrerda l«
22 CkopocTb wnenda D q
23 [ns 6onblumx rpagupeH A
31 MoLLHOCTb BeHTUNSATOpa -

41 Temnepatypa go6aBo4HoOM BOAbI L
42 Pacxon nobaeo4Hol BoAbl '!'

43 Pacxon npogyso4Hon BoAbl

PucyHok 3 - PacnonoxeHue To4YeK M3aMepeHusi Ans rpagupHu ¢

€CTeCTBEHHOMW TAron, yCUNneHHon BEHTUNATOPOM




o - 31 (KBt <

PucyHok 3 - PacnonoxeHune ToMek M3MepeHmnst Ans rpagupHy ¢ eCTeCTBEHHOM
TAMOW, YCUNEHHON BEHTUNATOPOM

PucyHok 4 - PacnonoxeHue To4ek U3MepeHUN B BEHTUNATOPHOM
rpagumpHe
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PucyHok 4 - PacnonoxeHune To4ek N3aMepeHuin B BEHTUNATOPHON rpagnpHe

PucyHok 5 - PacnonoxeHune To4ek U3aMepeHun B ucnaputenbHOn
rpagupHe c eCTeCTBEeHHOM TAroun



PucyHok 5 - PacnonoxeHue To4ek M3aMepeHnin B UCNapuTenbHON rpagupHe ¢
€CTEeCTBEHHOWN TAron

6.6 UsmeputenbHasa annapaTtypa

6.6.1 MeTop cbopa AaHHbIX

M3mepeHne [0OMmKHO MpPOBOAUTLCA C  UCMONb3oBaHMEM npubopoB cbopa
JaHHbIX, KOTOpble TMO3BOSMSIOT B TEYeHMe HEeCKONbKMX CeKyHO 3anucarb
rokasaTenu, Nofy4yeHHble C MOMOLLLHO UCMOMb3YEMbIX U3MEPUTENBHBIX YCTPOUCTB.

6.6.2 atuukn

XapakTepuCTUKN OaTYMKOB ANs U3MEPEHWs MnapamMeTpoB, CBS3aHHbIX C
rMapaBinyYeCcKMMm U TENSIOBLIMM XapakTepucTUKamm, NpeacTaBneHbl B NPUNoXeHUN
B.

6.6.3 NMpoBepku

Mpoueaypbl, KOTOpble AOMKHbI ObITb BbLINOSIHEHBI B MEPBYD ovepenb nepen
NpoBeAeHNEM 3KCNIyaTaLNOHHbIX UCTbITAHWIA:

- MPOBepKa roTOBHOCTM 000pyaoBaHus K paboTe;

- KanMbpoBKa AaTYMKOB;

- npeaBapuTenbHas KanmMbpoBKa W3MeEpPUTESNbHBIX YCTPOMCTB B crydae
MCMNONb30BaHNs HEMPSIMbIX METOA0B ONpefeneHns pacxoaa.

7 OnpepeneHune aKcnnyaTalUOHHbIX



nokasarenem

7.1 Bung ncnbitanusa

7.1.1 BasoBoe ucnbiTaHUe

B uenom 6a3oBble UCMNbITaHUS COCTOAT U3:

- NepMOLOB, NPOOOIHKUTENBHOCTBIO B OANH Yac Kaxabli. [NonydeHHble gaHHble
no Kaxkgomy Neproay YCPEAHNIOT 3a Kaxabli nepuog;

- KaXa bl Nepmog COCTOUT U3 MHTEPBAIIOB NPOAOIPKATENBHOCTLI0 Makcumym 10
MUH. Bce un3amepsieMble nokasaTernu cobuparoT MUHUMYM OAWMH pa3 B TeYeHue
KaXKgoro nHTepeana.

CobpaHHble gaHHble 3a KaxObl MHTEPBaAN BPEMEHWN YCPELHSIOT MO Kaxgomy
nokasarento.

7.1.2 AnutenbHoOe UcNbITaHNe

B cnyyasx, korga cornacoBaHO MpoBedeHME ASNMTENbHOIO MCMbITAaHUS, OHO
[OIPKHO COCTOATb 3!

- NeproaoB NPOACITKUTENBHOCTBI0 B 10 MUH KaxKabIW. [NonyyYeHHble AaHHbIEe MO
KaXKgoMy M3MEPEHHOMY MOKa3aTemnto yCpeaHsaoT 3a Kaxabl nepmos;

- KaXkabllA Meprog COCTOUT U3 MHTEPBASIoB NPOAOIKUTENBHOCTBIO MaKCUMyM 2
MUH. Bce usmepsemMble 3HauyeHWst nokasatensd cobuparT MUHMMYM OAMH pa3 B
TeYeHue Kaxaoro nepvoaa.

Bonee TOro, oueHka BNMSIHAS BETpa Ha XapakTEPUCTMKKW, OOOCHOBaHHas
OOMNOMHUTENbHBIMM YCIIOBUSAMU, LOIMKHA ObITb BbINOMHEHA:

- B TeYEHMe 4aca, NpeaLlecTBYIOLEro OKOHYaHUIO Nepuoda, pasHuua mMexgy
MaKCUManbHbIM U MUHUMarbHbIM 3HAYEHUSIMM TEMMNEPATYPbl MOBTOPHO HE AOIDKHA
npeBbiwatsb 1 K;

- YCINOBUS MO CKOPOCTH BeTpa (CcM. 5.3.4.2):

o <05+ Dsleﬂavemged ;

- B TeYEHMe neprofa M3MeHeHne TemMnepaTypbl OXJTaxgeHHON BOAbl HE AOIMKHO
npesbiwats 0,2 K.

7.1.3 MpnHUMN NnpoBeAeHNA UCTbITAHUS

MpYHLMNOM OAHHOTO UCMbITaHWUS SABMSETCS CPaBHEHUE:

- M3MEepeHHOW TemnepaTypbl OXfaXgeHHoW Bogbl C  TemnepaTypon
OXJI2KOEHHON BOAbl, ApaHTUMPOBAHHOW W3rOTOBUTENEM [PagvpHM B YCIIOBUSIX
UCMbITAHWIA N C KOPPEKLMEN HA N3MEPEHHYIO CKOPOCTb BETPA;

- pe3ynLTaToB W3MEPEHWI, MOSYYEHHbIX B TEYEHUEe Nepuopa; pesynbraThbl
N3MEPEHUA [LOIMKHbI YYUTLIBATLCA TOMbKO B TOM CryyYae, ecnvM coOnogeHbl
TpeboBaHua 5.3. PesynbTathl M3MEPEHU 3a BCE COOTBETCTBYHOLME TpeboBaHNSAM
nepuoabl OOMKHbI ObITb CONOCTABIMEHDI.

[aHHbIA MeTod MUCMbITaHUSA MOXeT ObiTb MPUMEHMM TONbKO MpU CREAyoLWmMx
YCIOBUSIX:

- €eCnM ycrnoBuMsi NPOBEOEHWsI UCMbITAHWA  HAXOOQATCA B pamKax,
NpeaycMOTPEHHbLIX U3rOTOBUTENEM B COOTBETCTBMMN C pabovmMm rpadmkamu;

- CKOPOCTb BETpa HaxogouTCs B pamKkax, NPeAyCMOTPEHHbLIX U3rOTOBUTENEM B
COOTBETCTBMM C KPMBOM BIMSHUA BeTpa (ecnM  Takad  mHGopmaumst
npegocTasneHa).

7.2 NMpoAoMKNUTENBbHOCTb UCNbITAHUN

7.21 [MpoAonkutesibHOCTL NPUEMOYHLIX WCMbLITAHUA - KONU4YECTBO
nepuonos



7.2.1.1 basoBoe ncnblTaHWe

MpooommUTENBHOCTL M3MEPEHMIA NPU NMPUEMKE BbIOMPAOT B COOTBETCTBUM C
M3MEHEHUSIMU BO BPEMEHM TemnepaTypbl BoO3gyxa, 4YTODObl MONyYUTb TOYHOE
cpefHee 3HavyeHve, 1 BbINOMHSOT B TEYEHNE OHS.

Ecrin wu3ameHeHuss TemnepaTypbl CyXoro BO3gyxa BO Bpemsa pabodero
ucnblTaHna cocTtaensoT bonble 1 K/M, To ANs oueHKM OOMMKHbI MCNOMb30BaTbCs
9KBMBAmNEHTHbIE M3MEPEHMA C Y4EeTOM rpachMKoB MOBLIWEHUS U NageHus
TemnepaTtypbl cyxoro Bo3ayxa. Kaxabli oTAernbHbI Nepuon U3MEpPEHNUst OOIDKeH
ONNTLCA OAWH Yac.

[na kpynHbix rpagupeH 6a3oBoe MWCMbiTaHWe AOMKHO cocToAaTb M3 10
nepvoaos.

Ecrnun ycnoBusi ucnbiTaHns npakTU4EeCKn HeM3MeHHbl, TO JonyckaeTrcs Gonee
KOPOTKWUIA psig UCMblITaTernbHbIX NePUOLOB.

Ona HebonbLion rpagvpHM yooOBNETBOPUTENbHLIM CYMTAETCS MUHMMYM [Ba
nepvioaa.

7.2.1.2 AnutenbHoe ncnbiTaHne

[na gocTwkeHnsa OOCTOBEPHOrO CpedHero 3Ha4YeHus ¢ y4eToM BO3LENCTBMS
BETpa TEMNmoBble MPUEMOYHbIE MCMbITAHUS OOIDKHbI MPOAOIMKATLECA KaK MUHUMYM
300 nepvogos.

Ecnm nepvog npuemodHOro UcChbITaHWst BktodaeT B cebs Gonee Lumpokme
N3MEHEHNs] MapamMeTpoB, BPEMS M3MEPEHUN OOSDKHO MPOAOIPKATLCS 4OCTaTOYHO
ponro, He meHee 300 neproaos.

MpremMoyHble U3MepeHust AOoimkHbl ObiTb MpedcTaBneHbl 3a MOSHbIN AEHb.
KonnyecTBo NepnofoB yMEHbLUEHUS U YBENMYEHWS TeMnepaTypbl BO3Ayxa AOIMKHO
ObITb paBHo.

7.2.2 YacToTa CYUTLIBAHUA

7.2.2.1 O0ume nonoxeHus
WHTepBan cuuTbiBaHuA pforkeH coctasnatb 10 MmH (v 2 MmH  ans
MaKCUManbHO ANUTENbHbLIX UCMbITaHUN). VIHTEepBan CUYMTbIBaHUS HauYMHaAETCsl BO

BpeMsi T 1 npekpawaeTtcs Bo Bpems T + 10 (Mnn 2 MuH). XapakTepHble 3Ha4YeHust
WHTepBana [OIPkHbl pPaccyYUTbIBATBCA MO CPedHeMYy 3HAYeHUIO  U3MepeHun,
NpoBeAEeHHbIX B TEYEHME yKazaHHbIX MUHYT.

[Ona onnMTensHOro NCNbITaHUA B 3aBUCUMOCTU OT YNOMSIHYTbIX B 7.1.2 yCnoBun
nepBbI MHTEPBAI CEPUM MOXET CUMTATbCH 3aBEPLUEHHBbIM TOMNLKO Yepe3 OAMH vac
UCMbITaHUN.

Ecnu npoBefeHHbIe NCNbITAHWSA COrMacyTCAa C AaHHbIMW YCIIOBUSAMM, LOIDKHbI
nocregoBatb criegyolwme nHTepsansi.

7.2.2.2 lNonyyeHne gaHHbIX

Kaxgbin nHTEpBan NpOAoIMUTENBHOCTLI0 10 MUH (MM 2 MWK ANS OUTENBbHBIX
UCMbITaHWI) AOIMKEH ObITb OpraHM3oBaH CregyoLwymM cnocobom:

- CYWTbIBAHMEM 3HAYEHWI BCEX MapamMeTpoB Kak MUHUMYM B nepuod T u

T+ 10 (MM 2 MWH), pacCUYUTaHHBLIX B MUHYTAX;

- CYMTbIBAHMEM Kak MWHMMYM MATb pa3 B MUHYTY CKOPOCTM U HanpaBneHus
BeTpa.

CkopocTb BeTpa U3MepsieTCsl HeMpepbiBHO, YTO MO3BONSET 3adMKCUpoOBaTb
nopbIB BETPA.

7.2.2.3 PacyeT cpegHUX BENUYUH KaXaoro M3MepeHHoro napameTpa

a) OT4yeTHasa CKOPOCTb BETPA M €ro HanpassieHe

CpeaHve BenuMuMHbI CKOPOCTW BETpa W €ro HanpasneHust 3a 3afaHHbli
WHTEpBasn BPEMEHN PacCUUTLIBAIOTCS Kak cpegHeapndMeTndeckoe BbIMOSIHEHHBIX
3aMepoB, BbIMOSIHEHHLIX 3@ 3a4aHHbIN MHTepBan BPEMEHM.

b) Mpoune 3amepsbl



1) Obuwe faHHble
CpenHue BENMUMHBI OPYrMX U3MEPEHHbIX BENWYMH 3a 3aJaHHblA MHTEpBarn
BPEMEHN pacCUMTbIBAlOTCA Kak cpegHeapudmeTnyeckoe BbIMOMHEHHbBIX 3aMepoB B

NPOMEXYTOK BpeMeHn mexxay T n T + 10 (unm 2 MuH), BKIoYasi orpaHUYEeHus.
YcroBusl, Npu KOTOPbIX BbIMOMHATCA pacyeTbl CPeAHVMX BEMUYUH OaHHbIX,
OTHOCSILLMXCS K UCMbITaHWIO, ONUCLIBAKOTCA Aaree.

2) PacuyeT cpefHel TemnepaTypbl XOrnogHOM BoAb! £

Ecnm namepeHus npoBoaATCA HenocpeCTBEHHO B M3MEHSEMOW CTPYKType
BOAbI, TO pacyeT cpefHen XOornogHOW TemnepaTtypbl MoXeT ObiTb paccyuTaH B
3aBWCMMOCTM OT BYX BEPOSATHOCTEN B K&XKOOM MCXOOSLLUEM MOTOKE:

- MpU MakcUMarnbHOW pasHuLe MEXOY M3MEPEHHbIMU TemnepaTypaMmm MeHbLLE
1,0 K cpegHiolo Temnepatypy LMPKYMALMOHHOM BOAbI, MoKugawowen GaccenH,
NPMPaBHMBAKOT K CpeaHeapnMeTUIeCKOMY BbIMOSTHEHHbLIX 3aMEPOB;

- MpU MakCUMmaribHOMW pas3HuLEe Mexdy W3MEpeHHbIMM TemrnepaTypamu,

npeBbiwatowen 1,0 K, kaxmoe u3MepeHue Temnepatypbl f; OCYLUECTBIAT C

y4eToOM CKOPOCTM MOTOKa ¥; B pfaHHoW Toudke. CpegHiolo Temnepatypy
LMPKYISLMOHHOM BOAbI, MOKuAatoLLen 6accerH, BbIYUCTIAT no dopmyrne

s Z- Vit
i )
Zvi

i

Nnpun 3TOM Kaxgaa namMmepeHHada To4Ka OTHOCUTCA K 3KBMBASIEHTHOW NSOWaan.

3) PacueT cpefHeln TemnepaTypbl XOnogHOM BoAbI £,
TemnepaTtypa UMPKynupylolen BoAbl £, onpegensietcsa no Temneparype

XOIIOAHOW BOAb! £, C y4ETOM:

- TENMOBOW NHEpLUUN BacceliHa;

- aTMOCepHOro rpagueHTa;

- pacxoga [000aBOYHOM BOAbI, KOTOPbIN BO3LENCTBYET Ha YpPOBEHbL BOAbl B
DaccenHe unu BbiNycka BOAbl OO0 YPOBHS, A€ BbIMOMHAETCS 3aMep XOrio4HOWN
BOAbI.

Mpumep - B cnydyae otbopa Bogbl M AobaBneHuss BOAbI Ha MOMOMHEHWE,

KOTOpble BIMAIOT Ha ypoBeHb BaccerHa XornogHow Boabl B 6accerHe, pacyer i,
ang yyeta:

- pacxoga AobaBo4HOM BOAbI BbIYUCTISIOT MO hopmyrie
” Fufe Yy lon ~Fu_Lom

gvc * gvcb - qvm

8

Monyyaem 3HayeHnsa & 3a uHTepBan BpemeHn T u T + 101, paccynTaHHble npu
MOMOLLYM 3apaHee OMpedernieHHbIX 3HaYeHWM # U ¥, , KaKk 9TO OMUCbIBaeTCs B

6.4.5.6,82.7,ni,, iy, igm, NBMEPEHHBIX B 3TU XKE UHTEPBAIbl BPEMEHM;
- TENMOBON NMHEPLIUN BbIYUCTIAOT No dopmyrne

fy = %[ﬁ(TﬂU) +ﬁ(ﬂ]+%[ﬁ(T+1U)— #],

roe 7, - BpemMss oGHOBReHWs BoaHOro GaccerHa, onpegensemoe U3 obbema
BOAHOro 6acceriHa u ypoBHA 06 EMHOM CKOPOCTW NOTOKA BOAbI;

- aTMoCcepHOro rpagueHTa.

MpMep BrMSHWMA rpagueHTa Ha TemnepaTypy XOSiogHOW BoAbl MpuBEAEH Ha
puycyHke 6.



PucyHok 6 - BnusHue rpagueHTa Ha TemnepaTypy X0f104HOW BOAbI
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1 - BNMsSIHME Ha X0roaHyto Boay, K; 2 - atmocdepHbin rpagmeHT, K Ha 100 m

PucyHok 6 - BrinstHue rpagmneHTa Ha TemnepaTtypy XOSI04HOM BOAbI

CpegHee 3HauyeHue & cocTtaBngetr 0,65 K Ha kaxgble 100 M (NOHWKEHWS)
BbICOTbI. [TonoXuTenbHble 3Ha4YEHUS 03HAYaKT UHBEPCUIO.

4) OnpepeneHne 06 LEMHOIO pacxofa Ucnapsaemon Boabl #: g
Ob6bemHas CKOpPOCTb UcCMapsieMol BoOAbl onpeaensieTtcss mMbo Mo AaHHbIM
N3roToBUTENS!, NMMOO NpK NOMOLLM NMtoOOoro Apyroro SKBMBaneHTHOro MeToAa.

5) OnpeaeneHne o6bEMHOro pacxoa NpoayBOYHOM BOObI #2y U #ipm

OnpegeneHne pacxofoB #; W #, OCYLUECTBNSETCS B COOTBETCTBUM C
yKasaHHbIM HUXe:

a) HesaBucumo ot Tuna rpagnpHn 3Ha4veHune 06BbEMHOro pacxoga I'IpO,EI,yBO‘-IHOVI

BOAbI #5 , KOTOPOE MCMNONb3yeTCs NPU KOPPEKTUPOBKE TeMMepaTypbl OXIaxaeHHON
BOZbI, BbIYMCIIAIOT KaK pasHuLy Mexay o6beMHbIM pacxodom fo6aBoyHON BoAbl

1y, (CM. 6.4.5.3) 1 06bEMHBIM pacxo4oM UcnapseMoun Boabl #i g [cM. 7.2.2.3 b), 4)]
By = By THRE;

b) 3HaueHne obObemMHOro pacxoga MNpo4yBOYHOM  BOAbI g, , KOTOPOE
ucnonb3yeTcsa B pacyeTe OOBLEMHOrO pacxofja yTeveKk BoAbl peKynepaTMBHOM

CUCTEMbI ¢, F , ONpeaensieTca B COOTBETCTBUM C TpeboBaHnamu 6.4.5.4.

6) OnpeaeneHne 0OBEMHONO pacxoda BOAbl, MOKMOANOLWEro pekyrnepaTuBHYIO

CUCTEMY &y F .
Onsa rpagmpHn HEO6XOAUMO BbIMNOMHWUTL MPOBEPKY TOrO, YTO OO BEMHbBIN pacxos
yTeyeKk BOAbl pekynepaTMBHOM cuctemMbl (CM. 6.4.5.5) cOOTBETCTBYET 3HAYEHUAM,
yKa3aHHbIM B JOroBOpE.
OOBbeMHbIN pacxod yTevek onpedensercs Mpyv MOMOLUY 3aMEPEHHbIX WK

npeaBapuTeribHO 3afaHHbIX PACXOMAOB #ipy W iy, WU PACCHUTAHHBLIX PACXOMOB #ij

nimg:



dyF T My T My,

7) Pac4yeT pacxoga go6aBo4yHom BOAbI
MoTepu BOAbl B BMAE Kanemnb BbIYUCNSKT Kak cpegHeapudmeTnydeckoe
3Ha4YeHWe pe3ynbTaToB, MONYYEHHbIX B Pa3fiMyHbIX TOYKaX 3aMepoB.

8 PacyeTHble meToabl

8.1 Oowme nonoxeHnn

[na nnoTHOCTW BOAbI NPU COOTBETCTBYIOLLEN TeMMNepaType ropsyen Bogbl &,
(cm. 8.2.7) poONONHUTENbHO OMpeaenseTcs OTHOCUTENMbHAs BRaXHOCTb Kak
dyHKLUM TemnepaTyp no CyxoMy U MOKPOMY TEPMOMETPaM Npu COOTBETCTBYIOLLEN
NnoTHoCTK Bo3ayxa (cm. 9.3.5.3).

8.2 MeToabl

8.2.1 OOLwWwue nonoxeHus
[na pacyeta cpegHero 3Ha4eHWs B KaXO0M TOYKE M3MEPEHUn cM. 7.2.2.3.

8.2.2 PacueT cpefHe CKOPOCTM BeTpa U ero HanpaerieHus

CpeoHsis  CKOpOCTb  BeTpa My paBHa cpegHeapudMeTMYeckoMy [ABYyX
GNKaLLMX 3aMepoB CKOPOCTU MPY OTKIIOHEHUM BENMYUHBI 3TUX 3aMEPOB MeHee

0,2 mc-1.

CpegHeapudmeTunyeckoe HanpaeneHne BeTpa L paBHO
cpegHeapudMeTnyeckomy [OByX OnvxanlumMx 3amMepoB HarnpasrieHUsi, KOTOpble
UMetT Mexay cobon 4onycTUMOE OTKITOHEHWE BENMNYMH MO yriy MmeHee 10°.

8.2.3 PacuyeT cpeAHUX 3HaYeHUIN aGCONTIOTHOM U OTHOCUTENBHOW BNaXHOCTU

CpeaoHvne 3HavyeHuss abConoTHOM X% 1 OTHOCUTENbHOW ¥  BMAXHOCTU
OKpY>KaloLLIEro Bo3gyxa paBHbl B 000MX crydasix cpegHeapudmeTndeckomMy ABYX
OrvPKanMX BENMYMH 3@ UHTEpBarn BPEMEHW, B KOTOPOM MOCIIEAHME UMEKDT MexXay
coboi oTHocuTENbHYH0 pasHuLy meHee 10%.

8.2.4 PacueT cpepHen TemnepaTtypbl OKpyXawllero Bo3gyxa MO Cyxomy
TepMomMeTpy

CpeaHsia TemnepaTypa OKPYXKaloLIEro BO3gyxa MO CyXOMy TepMOMETpY £,
paBHa cpefHeapudMeTU4eckomy AOBYX OnmkamMx 3aMepoB, KOTOpble WMEHT
mMexay cobon gonyctumoe oTkrnoHeHne meHee 0,2 K.

8.2.5 PacueT cpeaHen Temnepatypbl

CpeaHsia TemnepaTtypa paBHa cpegHemMy MokKasaTemnto pas3fnyHbIX 3aMepoB
TemnepaTtypbl, BbIMNOMHEHHbIX MOMHLIM MHOXECTBOM [aTYMKOB AJ1  OaHHOIo
WHTepBarna:

RAly
= i
t; = Z
1 2y

8.2.6 PacuyeT rugpaBnunyeckmx norepb

Ncxopa 13 pacyeTta pasHuLbl CTaTUYECKOro AaBneHua &g ., rmapasnuyeckue

notepu £, COOTBETCTBYyIOLME OO BEMHOMY pacxody NOToKa #:2, MoyyyarT nyTem
BbIMOSTHEHUS CIieAYHOLLMX KOPPEKTUPOBOK:

a) U3MEHEHNE KMHETUYECKOMN QHeprmn BOAbl MeXay CcedYeHUAMn Sl I/IS;!
OTHOCUTENBbHO N3MepeHna gaBreHnd



%.C'c (vé _V%E );*

* dopmyna cooTBETCTBYeT opurvHany. - [MpumeyaHune usrotoBuTens 6asbl
AaHHbIX.

b) ecnn ToukM M3MepeHUs OaBNEHWUSI He pPacrorioXeHbl B Npedenax CUCTEMbI,
noTEpV Harmopa Ha eauHWUy ANMHbI B ydacTkax TpybonpoBoAa, pa3MeLLeHHbIX
MeXay ceyeHusiMu Tpybbl U rpaHULamMM CUCTEMbI, OOMKHbI PacCYUTLIBATLCA MO
dopmyrnie  KoynbGpyka C UCMOMb30BaHWEM  CREQYIOWEro  YHMBEPCArbHOro

KoahdpmumeHTa rmapaBIMyYeckmx rnoTepb Ans BOAONPOBOAHLIX TPYO AnameTpa [:

HemecTHble noTepu Hanopa, OOYCMOBMEHHble KOMeHamu, BbIYUCASAT MO
dropmyne

2
fod e,
90 2

C) eclin namepeHme notepun gaBlieHUA BbINONHAETCA ANd CKOPOCTU 06 bEMHOrO

noTokKa #:, OT/IMYHOW OT HOMWHAsbHOrO YPOBHA MOTOKa #t 3, OaBlieHUe npu
HOMMHANbLHOM MOTOKE OO0SKHO ObIThb onpeaerneHo, ncxoga mn3 M3MepeHHOI;1 norepu

JaBneHvs L

2
Apy = pg +(fp - py): ij ,

npun Pn = 0 EX.

8.2.7 PacyeT 06bEeMHOro pacxoga LMPKYNUpylowen BoAbl, NOCTynawLwen B
rpagupHIO

[aHHbli  pacxogq  oOpasoBaH  pacxodoM  LMPKYMSILMOHHBIX — HACOCOB
(HEN3MEHHbIN) N CKOPPEKTUPOBAH C YY4ETOM AOMOSHUTENBHBIX MOTOKOB (MoANuTKa,
npoayBKa), ecrin Takne MMEKTCs, KOorma nocrnegHMe nogarTcs nogd Harmopom unm
oTOUMpalTCa MeXay BbIXOAOM U3 HACOCOB M BXOL4OM B rpagy pHIo.

O6bem # 1 Macca #, O0MkHbl ObiTb onpeaerneHbl Ha BXo4e B rPaaupHIo,
roe s - pesynbrar 3amepa [cM. 6.4.5.6 B)*]. TOYHOCTb U3MepeHus # ABRAETCS
BaXKHOW A1 onpefeneHns TenoBbIX XapakTepucTuK.

* TekCT AOKYMEHTa COOTBETCTBYET opuriHany. - [NpumedyaHune msrotoButens
©a3bl AaHHbIX.

Pacyer maccoBoro pacxoga onpegensalT NMOTHOCTb BOAbl 2, NpU
TemMneparype ropsyen Bogbl U BblYUCAIOT N0 dropmyre

2.24(¢ - 20) (f = 70)
625 '

0; = 9983604110 =20y~

HacTtoswas dopmyna BbiBegeHa Ha OCHOBaHWM peKOMeHOauuu LiecTou
MexgyHapogHon KoHdpepeHumn no ceoncteam Bodbl 1 napa. B npegenax ot 10 °C

A0 50 °C oTHocuTenbHasi MOrpeLUHOCTb MO £, COCTaBnseT MeHee 1-10-4.



8.2.8 OnpepgeneHne nepepaHHoro tenna =

3HauyeHune nepegaHHoro Tensa onpegendeTtca  u3MepeHunem  aOnd BCEeW
YCTaHOBKMW.

8.2.9 NpoBepka rapaHTMK OTCYTCTBUSA Wnenda

8.2.9.1 Obwume cBegeHus
MpoBepka oTCYTCTBUS LUNeida pasaeneHa Ha ABe YacTu:

a) NpoBepKa TOYKU CMELLEHMWS, NMpegHasHaYeHHast Ans Toro, YTobbl AOCTUMHYTb
COOTBETCTBUS C NpeaBapUTENbHON OLIEHKON MO TEMNOBbIM XapaKTepuUcTMKaM,;

b) npoBepKka KadecTBa CMelleHna OBYX NMOTOKOB BO3Ayxa, TO €CTb O4HOPOAHOCTU
CMelleHnA Bbille BbiXOo4a BO3ayXa.

8.2.9.2 MNpoBepkKa rapaHTUM TOYKMU CMELLEHUS

CocTosHMS BO3AyXa Ha BbIxoae fs2nominal , P2nommal W *2nominal , KOTOPbIE
OblMM  paccunTaHbl ANs  TeKywero paboTocnoCOOHOrO COCTOSIHMSA CUCTEMBI,
BbIYUCIISOT MPY NOMOLLUM TEMMOBbIX XapakTepUCTMK KOMOWHMPOBAHHOW rpagupHMU.
3TN COCTOSIHMS BO3QyXa Ha BbIXO4E MOMy4atoT Npu pacyeTe TEOPETUHECKON TOUKK

cmetenust MEominal (cm. pucyHoK 7).

PucyHok 7 -lNpeactaBneHne aonycTMMbIX 3HAYE€HUN ANt TOYKU
CcMeLlueHunn

1 MP soll - o0

[TL2 soll, phi soll] iz

+TL2 tol

I
I
I
I
I
|
X, x soll 2

1 - MaccoBasi sHTanbNMsa Bo3ayxa # ; 2 - abContoTHas BNaXXHOCTb OKPYKatoLLEro
Bosayxa *& ; 3 - guarpamma Monnbepa

PucyHok 7 - MNMpeacTtasneHne AoNyCTUMbIX 3HAYEHWI 419 TOYKU CMELLEeHUS



CpeaHsis BenuMuMHa Ha eauHULy MpOoCTpaHCTBa M BPEMEHW TemnepaTypbl

fnomingl VM BNAXHOCTU BbIXOASALEro BO3AyXa ¥nominal paccuMTaHbl Ha OCHOBE
OaHHbIX U3MEPEHWIA.

MokasaTenu Touek cMmelwenns MFE,....; Ha avarpamme Monnbepa onpeaensior
STUMK NapameTpamu.
["apaHTWIHbIE YCNOBUS BbIMOMHAOTCS, €CIN:

L5 nomimal T 152 actual S SN

@2 nominal ~ P2 actual = P2 ,
npy £, N £ C AOMNYCKaMM, KOTOPbIE AOSDKHbI ObITb COMMacoBaHbl.

dakTnyeckaa BenuuuHa cmelleHna MFE, ... A0omkHa ObiTb Bbille rPaHUYHON
NINHWUW {34, W C JIEBOA CTOPOHbI OrpaHMYeHa KpUBOW (PUCYHOK 7). 3HaveHus

OTKITOHEHWIA ONpeaenstoT AonycKaMu Ha 51 U £4:

L300 Esdnem T 8L

Pl = PRInom T 2.

8.2.9.3 lNpoBepka kKa4yecTBa CMELLEHNS
KauecTBO CMeLLleHMs cYMTaeTcs 4ONYCTUMbIM, ECINM CTaHAAPTHOE OTKITOHEHME

o abConTHON  BNAXHOCTU x, KOTOpasd Obina onpegeneHa, wucxogda w3

x
TemnepaTtypbl MO CyXOMy TEPMOMETPY ;7 U TeMMepaTypbl N0 MOKPOMY TEPMOMETPY
w7, BbIXOAALLErO NMOTOKA BO3AyXa HIKE, YEM 3HAYEHWE AOMYyCTUMOTO OTKIOHEHNS!

g3 .

L i
rae o, = FZ (% = xz-)z - CTaHOapTHOE OTKIOHEHWE;
-15

%, - CpedHee coaepxaHue BoObl BbIXOAALLEro BO3gyxa U3 opocuTens;
%, - BNaXXHOCTb OKPY>KAIOLLEEro BO34YyXa;
% - BMaXHOCTb OOHOWN OTOENbHON TOYKM 3aMepa;

f:' - cpeaHee cogepxaHme no BCeM ToO4KaM 3amepa.

9 OueHKa OCHOBHbIX TENNOBbLIX XapaKTepPUCTUK

9.1 O6wme nonoxeHnn

TennoBass  xapakTepucTuMKa rpagupHM -  CMOCOGHOCTb  MPOM3BOAUTL
rapaHTMPOBaHHOE OXJIaXOeHVe BOAbl NPY ONpeaeneHHbIX YCIoBUAX SKChnyaTaumum
1 nokasaTernsix NPUTOYHOro Bo3ayxa.

31O MOXeET ObITb AOCTUMHYTO NPY NMPSIMOM CPaBHEHWUMN PE3YTbTaTOB MUCTbITaHWiA
N UCXOOHBbIX PabounX KPUBBLIX MMM NMYTEM CPaBHEHWSA PE3ynbTaToOB UCMbITAHUN C
MPOEKTHLIMM [aHHbIMM.

BrmsiHne norpeluHocTel M3MEPEHUI JOIMKHO YYUTBIBATLCSA NPU UHTEPRpeTaLmMm
pes3ynbTaToB.



9.2 OnpepeneHne OCHOBHLIX TEMNMOBbLIX XapaKTepPUCTUK

9.2.1 lNpoBepKa n3ame peHHbIX 3Ha4e HUN

[na kaxpgoro nepuvoga TECTOBbIX W3MEPEHWUN MNpexae BCEro BblYMCNSHT
cpenHeapndMeTnYeckoe 3Ha4YeHue Kaxaoro napameTpa 3a nepuog M 3aHOCSAT B
aKT OLUEeHKW. 3aTeM, ncnomnb3ya 3TU cpegHue BeNMYUHbI, TrapaHTUpPOBaHHOE

3HaueHne TemnepaTypbl OXMaXIEHHOW BOoAbl iz MOMyYaT W3 KPMBbIX paboumx
XapaKTEPUCTUK AIS KAXKOOro Neproaa UCTbITaHWIA.

9.2.2 CpaBHeHMe C rapaHTMPOBaHHbLIMU 3HAYE€HUAMU
PasHocTb Mexay cpegHen TemnepaTypol OXMawOdeHHOW BOAbl fymip U

rapaHTMPOBAHHOW TeMnepaTypol  OXMaXKOEeHHOW BOAbl fygp  BbIYWCNAT A5
KaxKOoro nsmepeHHoro pe3yanaTa ncnbiTaHu4a no (bopmyne

b= Ly _fcg.i: .

N3 3TUX MOMy4YeHHbIX CPEeoHVX apUPMETUYECKUX 3HAYEHWUA BbIYUCTAOT
cpefiHee 3Ha4YeHne BCexX pesyrnbTaTos no dopmyrne

1 K
M= — T A
2.

€CINN MHOE He OroBOPEHO [O0rOBOPOM, rapaHTUPOBaHHbLIE MapaMeTpbl CYUTAOTCS

OOCTUrHYTbIMK Npn £ < 0.
[oka3atensCcTBO TOro, YTO rApaHTMPOBAHHLIE YUCIIOBbIE 3HAYEeHUs1 Obinu
OOCTUrHYTbI, MOXeET ObITb MONYyYEeHO NyTeM pacyeTa HeonpeaeneHHOCTH, Korga

0< Atg < B8, +8tg; .

OTKNOHeHMe fiz, KOTOpPOE oOnpefensieTcss rapaHTUAHBIMK - YCIIOBUSIMU U
OOJTKHO ObITb paccymnTaHo no 9.2.3, a HeonpeaeneHHOCTb CPaBHEHNS 3MEPEHHOM

W rapaHTUpOBAHHOM TemrnepaTypaMu OXMaxdeHHoW BoAbl &, onpegenseTcs B
cooTBeTCcTBUM C 9.4.

3HayeHMe HeonpedeneHHocTu di;,; onpeaenseTcs BUSHMEM Ha paboTy
rpagupHn  HeusmepsaemMbiX aKTOpOB (MOrPELLHOCTH, BbI3BaHHbIE W3MEHEHUEM
HanpaBneHVsl BETpa U3-3a HaxO4ALLMXCS PSAOM 34aHWUI; BO3AENCTBUS, BbI3BaHHbIE
N3MEHEHNEM XapaKTEPUCTUK BETPA Ha BbICOTE, HanNM4Me NpuMecen B oxnaxgaemon
BOZE U npo4yee) 1 npuHumaeTcs pasHbiM 0,2 K.



9.2.3 KoppeKumsa rapaHTMNHbIX YCITOBMIA NPU OTKIOHEHUAX

FapaHTWiiHOe 3HauYeHue iz MOXeT ObiTb MOMyYeHO MO KPUBBLIM HOMOrpamm,
NOMNy4YeHHbIX NPU NPUEMOYHBIX UCTIbITAHMSX.
Ons Toro, 4YToGbl OLEHKM He 3aBUCENM OT TOYeK M3MEpEHUsl, pPasHOCTb

TemnepaTtyp ££; MUCnomnb3yeTcs ANA Kakooro pesynbTata M3MEepPeHUst COrmacHo

rapaHTUNHLIM YCIOBUAM (£, , #3, Zi3).
lNonpaBKy BbINOMHAKT MPY MOMOLLM KPMBbLIX HOMOTPaMMmbI.

BmecTe ¢ pesynbTatamm U3MepeHuin Ans i npu McnbITaHUAX N3MEPSIHOT:

- TemMnepaTypy OKpyxatoLLero Bo3ayxa £ i,
- NNOTHOCTb BO3AyXa (OJ19 UCKYCCTBEHHOW TAM - rpagupHs C BEHTUISTOPOM)

“is
- OTHOCUTEIBbHYIO BITaXXHOCTh OKPYXaKLLEro Bo3gyxa @ ;
- Temneparypy ropsven Bogbl £pi ;
- TeMnepaTtypy oxnaxaeHHou Boabl . i .

daKkTMyecknn MaccoBbl pacxod BOAbl pp  MOXeT OblTb onpegeneH no
KpMBbIM HOMOrpaMmbl, Of151 KOTOPOW rapaHTMpOBaHHas TemrnepaTtypa XOrogHoW
BOAbl MOXeT OblTb AocTurHyta. C  ¢MKTMBHBIM MAacCOBbIM TMOTOKOM U

rapaHTUMHBbIMA  YCNOBUSAMU  (Z;cz, ©, Zg) CGWMKTMBHas  TemnepaTypa f.zp
OXIaXX[EeHHOWM BoAbl MOXET GbITh onpeaerneHa no HoMorpamMmme.

Cregytolwias pasHMLa COOTBETCTBYET OTKIOHEHMIO TemnepaTypbl XOIOAHOWN
BOAb! OT rapaHTUIAHON BENMUYUHbI NPY rapaHTUAHBLIX YCNOBUAX

Moy =tark “heGi-

Takum obpasom, f.zF i SABMSETCS 3aAaHHbIM 3HadeHreM. OHO nonyyeHo no
HOMoOrpamme, uUCXoOsl M3 WM3MEPEHHOr0 MacCOBOrO pacxoda Boabl Py U

rapaHTUMHbLIX YCINOBUN forz, @, Z¢. OTKIOHEHNE £, KOTOPOE NPUMEHSIETCS NPU
rapaHTUMAHbIX YCIOBMSX, MOMy4aloT B KavyecTBe cpeaHeapudMeTMYecKoro BCEX
pe3ynbTaToB U3MEPEHWI:

1 I's
Ay = 5 28
J=l

MpeacTaBreHHbl METOA KOPPeKUMM MOXeT ObiTb Takke MCnonb3oBaH And
OLIEHOK, KOTOpble He 3aBUCAT OT TOYEK U3MEPEHWUS, HEBbLINOMHEHHbLIX rapaHTUiA Nno
TemnepaType OXNaKaeHHOW BOAbl, ECNK, Hanpumep, CTOPOHaMKN GbINo OroBOPEHO
[AOMOSHUTENBbHOE BO3HArpaXxaeHue, nornaratoLLeecs B 9TOM Criyyae.

9.2.4 BnuaHne nNnoTHOCTM BO3AyXa Ha MOLHOCTL BEHTURATOPA
MnoTHOCTb  BO3Oyxa, COOTBETCTBYWOLWAS FApPaHTUPOBAHHOM  MOLLHOCTU

BeHTuUnATopa FPG (anekTpoaHeprusa, ymHOXeHHas Ha KM asuratens),
npefocTaBnaeTcs NPOU3BOAUTENEM & 3.

[noTHOCTb BO3a4yXa BO BpemMA WUCNbITaHUA paBHaA O . 3HayeHune FP.: ,
COOTBETCTBYOLLEE FapaHTMpOBaHHOVI BENM4YMHE, C y4ETOM NonpaBkKun COCTaBAET

9.3 OnpepeneHne paclMpPEeHHbIX TeNMOBbIX XapaKTepUCcTUK



9.3.1 MeToq onpeaeneHust TeNOBbIX XapaKTe pUCTUK

[ns kaxgon [encTBUMTENbHOM TOYKM 3amepa AofikHa ObiTb noacuuTaHa
pasHMUa Mexay BblYMCIIEHHOW TEMNnepaTyponl OXNaKOeHHON BoAbl (BbIYMCIIEHHOM
no TemnepaType XONogHOM BoAbl) W TEMMEPATYpoN OXIaXOgeHHOM BoOAbl,
rapaHTMpPOBaHHOM MpW 3agaHHbIX YCMOBWUSIX WCNbITaHWW. Bcrneacteme 3Toro
HeoOXoAMMO oOnpefenuTb  rapaHTUPOBaHHYHD MPOM3BOAMTENEM TeEMMepaTypy
OXITaXkOEeHHOM BOAbI HA OCHOBaHUWM NpegocTaBrieHHON MM MHopmaumn. CornacHo
3TOW MHpopMaLMK, 3HAYEHNE CPEAHEN pa3HULbl BbIYMCIAETCS ANA KaXgoro Tmna
BETPOBOW Harpy3Kkn, MICXOAA U3 3HAYEHUI 119 3TOro TMna.

9.3.2 BanaHc xapaKkTe pucTMK rpagupHu
®yHKUMOHMPOBaHWE rpagupHY onpeaenseTcs CrnegylowmMm ypaBHEHNUSIMM:
- 3KCNyaTaLuoHHOE ypaBHEHME:

n

K4V

I::f gma.s

& ma & ma

AV

roe - yncno Mepkensi;

me
- YpaBHEHMWe TAM:

1 7 2
e
P1=P273 o FVD

XapakTepuCcTVKU annapaTtypbl XapakTepusyloTcs TennoBbiM Ko3hdULINEHTOM
', KCMOHEHTOWN 3aKoHa nepeHoca » , KOdULIMEHTOM NOTEPU TMAPaABINYECKOro

nasneHust C'p, nepefHen NOBEPXHOCTbIO ¢ 1 BLICOTON TAMM A , HAbopMaLns O
3HAYEHUAX KOTOPbIX MPeAOCTaBMNSETCA U3rOTOBUTENEM BO BPEMS MOAauM 3asiBKM.

Tennoson  koacpdmLMeHT & 1 KO3I(pMUMEHT MOTEpU MAPaBNMYECKOro

AaBneHnst 'y NPeAoCTaBnstoOTCA W3rOTOBUTENEM B BUAE (DYHKLWM 3aBUCUMOCTU
CKOpOCTM BeTpa Ha BbicoTe 10 M 1 ApYrnX BIUSIIOLLMX NapaMeTpoB.

MNaroToButens Takke MOXET NPUBECTU TabnuLy AaHHbIX, MEXIY KOTOpbIMU
NPOBOAUTCS MHTEPMONALMS.

OTn gaHHble GyayT onpeneneHsbl B3aMHbIM COMMalleHUeM MeXOy CTOpoHaMM
JoroBopa.

CKopoCTb NOTOKa ¥, BIYUCHAOT MO dhopmyne

G 1 x0)
VD =0
PN g

9.3.3 MpunbnumxeHHbIe OLEHKN

MpeanonaraeTcsi, YTO ropsYniA BO34YX HacCbILLEH NAPOM.

M3meHeHnemM pacxoga BOAbl, MPOXOOALIEr0 4epe3 pagupHiO, MOXHO
npeHebpeyb B ypaBHEHUN aHepreTudeckoro 6anaHca. OKoHYaTeNbHbIN pesynbTar

ByneT paBeH NPOU3BEAEHNIO e " C pa iy ~ o).
QHTanbLNMIo TENIOro BO3ayxa BbIYMCHSIOT No dopmyrie

ey =yt T (-t
Mids

9.3.4 PacueT kputepus Mepkens

9.3.4.1 O0LKe nornoxeHus
Mcnonb3ya rmnotedy Mepkens, kputepun Mepkena MpUMEHUTENbHO K
OpPOCUTENIO BbIYNCTIAOT MO hopmyne



KAV IR
238 | ,
& ma Y2 (';3.5 - }3)

roe ¥ - KOPpPeKTUpPYOLWMA akTop, 3Ha4YeHWe KOTOpOoro 3aBuUCWUT OT Tuna
yCTponcTBa:

- ONs NpoTMBOTOKa - ¥ = 1;

- 4N YCTPONCTB C NEPEKPECTHbIM TOKOM 3Ha4YeHune ¥ nonyvyaem m3 Tabnmubl 4,
Kak (PyHKUUIO OT ABYX KOS(MMUUMEHTOB # U ¥, MOMYYEHHbIX HayanbHOro u
KOHEYHOro COCTOSIHUMA AN OBYX XKUOKOCTEN.

9.3.4.2 BbluncneHvne abcontoTHOW BIaXXHOCTH

a) BblumcneHve abConTHON BMAXXHOCTM MPU HACbILLEHNW NapoM
AGCOMOTHAsA BNaXHOCTb BO3Qyxa X; OnNpedenseTcsa AaBfEHUEM HACLILLEHHOIO
napa g;

17,4385

fl=ep| —
2:© p[239,?8+z

+ 6,414?] ana i 20 °C;

_p,(6) 0,622

H £
e P -p, )

b) BbluncrneHne NncMxomeTpruyeckmx® gaHHbIX

* TekCcT OOKYMEHTa COOTBETCTBYET opuvrMHany. - [NpumedvaHne M3roToBUTENS
©a3bl AaHHbIX.

McuxpomeTp UsMepseT TeMrnepaTtypy Nno CyxoMy £; 1 Mo MOKPOMY TEPMOMETPY

_ X Pl () ~Rgon (Ep )] + A2y ) — R g ()
A, (8) = Bppon () ’

X iy, p)

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

B) BbluncneHue MrpoMeTpn4eCKmnxX aaHHbIX
I'IpM noMoLM rmrpoMeTpa n3mMepaeTca OTHOCUTEINbHaaA BJ1aXHOCTb @
0,622¢%, (¢, 7)
%, (@)1 - 0) + 0,622

xipw) =x(x,,0) =

9.3.4.3 QHTanbnusa

OHTanbNus Ana cyxoro Bo3ayxa, BOASHOro napa v neaa, [Ik-kr-1

H
B (€)= [ (1005,67 + 16,035 107 rdr.
0

H
By () = [ (1835- 0,7342)d7 + 25016107
1]



H
hp(e) = [(4217,8 172457 + 3398107 7% - 25341070 yar
1]

i
he(f) = [(21051+ 37220 dr - 333549810 .
]

Rgltinpus 2 0=C
he(Dnpat <oC

Bpran(£) = {
ﬂ,ﬂﬂ BIa>XHOIo Bo3ﬂyxa SHTANbMNMKO BbIMNCAKOT NO (bOpMyﬂe

R(Ex) = hy () + xh,(6) .

9.3.4.4 INnoTHOCTb
3Has abCoMOTHYI BraXHOCTb W TemnepaTtypy MO CYXOMYy TepMOMETpY
BNaXHOro BO34yxa, MOTHOCTb BbIYUCIAIOT Mo doopmMyne

pa 27315  0,622(1+x)
101325 27315+: 0622+x

olt, x, pay =1,293

roe £ - NrAoTHOCTb, KMrM—3;
¢ - Temnepatypa, °C;

P, - AaeneHue, MNa.

9.3.4.5 Kputepuin Mepkensa ans npoTMBOTOKa

Cuctema ypaBHeHWIN ONs BblYMCIEHMA KpuTepust Mepkens npy NpoTUBOTOKE
npveegeHa B Tabnuue 6.
Tabnmua 6 - Cuctema ypaBHEHWIA

MpoTmBoTOK

dh_§a
S -k
- FaI:S )

di _Fa 1 di

dz Fecy, dz

Kputepuin Mepkens Bbl4MCNSIOT MO dhopmyne

ey (0t
fg '33.5 (f) B 'Eg ’

g

roe #;(f) - aHTanbNUsA HacbILLEeHHOro BO3ayxa Nnpu Temneparype Boabl £, ;
# - 9HTanbNVs BO3a4yXa, KOTOPYH NPU NPOTUMBOTOKE BbIYMCIIAOT MO dhopmyre



]
peiy e dme [0 (0t

& mas 5

I'IoeTomy M BaXeH BOMNpoc onpepgerieHna 4YncrieHHoro 3Ha4eHua uHterpana, B
KOTOPOM 3HTalbMnA BO3A4yXa onpenendeTcAa TennoBbiM ©anaHcom Kak (byHKLJ,I/IFI
TeMnepartypbl BOAbI U yCJ'IOBI/Iﬁ Ha BXo4e rpagupHu:

gme

mas

B=hy

Cpelf ~L,).

[Ins 9T0Oro B HEKOTOPbLIX Criydasx ucnonb3yetcs npasuno CumncoHa. OyHKLmA

it =

n _p HeMoxer ObITb 00bSICHEHa NPOCTO Kak nepemMeHHas OyHKLMS { U He
a

M3BECTHO, KaK BbIYUCIUTbL LMMPOBOE 3HayeHue (i) Ona Bcex 3HauYeHun i,
BKIMOYEHHBIX B rPaHuULIbl MHTErpana, UCMorb3yss pacyeTHble Tabnuubl, CXeMbl U

dopmMyIbl.
3HauyeHne nHTerpana BblUYMCIIIETCSH, UCMOMNb3ys CIIEAYIOLLEE BblpaXKeHNe

£
i= ff(f)df =§[f|:fc:' At St tap) ot
i

t2fE T2k -2 p) AT + (2R -1p) + S )]

I ~ L
2k
Yem Bbllle 3Ha4YeHue Bb|6paHO anda 2.3.',', TEM Bbllle TOYHOCTb pacyeTa. Ha
NpPaKkTUKe, BbIMUCITIAA NHTEerparn {, TOYHOCTb cYUTaeTcH y,D,OBJ'IeTBOpI/ITeJ'IbHOVI and
2k =4,

roe p =

9.3.4.6 Kputepuin Mepkensa Ansa nepekpecTHOro Toka

CucTtema ypaBHeHVU NS BbluMCTeHUs Kputepus Mepkens npu nepekpecTHOM
TOKe npvBeaeHa B Tabnmue 7.
Tabnuua 7 - Cuctema ypaBHeHWI

MNepekpeCTHbIN TOK

dr Soa

—=—"h. —h
dx Fa(s )
g8 Fa 1 dh

& Fe Cpe dX




OTN ypaBHEHWs [O0MiKHbI ObITb WMHTErpUpoOBaHbl B [BYX HanpaBreHUsIX
(napannensHO M NepneHauKynsapHO BO3OYLLHOMY MOTOKY), Hanpumep, no metogy
PyHre-KyTTa nepeceveHns Bo3gyLUHOrO U BOASHOMO MOTOKOB Ha BXOAeE.

[nsa cokpalleHusa pacyeToB B 0630pe Tennosow reHepaummn (Revue Generalede
Thermique)
3HaYEHMAMM CYMMapHOTo 1 NPOTUBOTOYHOMO NMOTOKOB, C UCMONMb30BaHNeM thakTopa
¥, OCHOBaHHbIX Ha uccnenoBaHuax HionbceHTa (cm. Tabnuuy 8).
Tabrnumua 8 - [lMonpaBoyHbI KOIMMUMEHT ¥ ANA MCnapuTenbHbIX rpagupeH C
nonepeYHbIM TOKOM

ony6nM|<osaHa Tabnmua SKBMBANEHTHOCTU Mexagy pacHeTHbIMU

MonpaBo4HbIN KO3ddMUNEHT ¥

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 {10,196 || 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

MpuMeyaHne - ATa Tabnmua onpegenser # kak oyHKUuM ¥ 1 v. 3HadeHne
napameTpoB Y 1 ¥ OMNpeaensieTcs, Kak NPMBEAEHO HUXKE:

1 b
hgy -——_‘d/ ha
2 ___,.--""l

Y —— =

1 - BOAa; 2 - BO3OyX

po=Chy —hy ) iChy —ly);

V=g —h (kg —h) .

MpeanonaraeTcs, YTO BO34YX HACLILEHHbIN.

B aTom cnyyae kputepuit Mepkenst cocTaBuT:
11 € pe (et
J:rl f2 '32.5 I:fj - '33 ’

[

YTO BbITEKAET U3 peLleHna cneayrLwmnx ypaBHeHvuZ MepKenﬂ:

dh _6a

o Tt -y
dz Fa(s );

di _Fa 1 dh

dz  Fe Cpe @2



9.3.5 NMpoBegeHue ncnbiTaHUN

9.3.5.1 PacyeT rapaHTMpOBaHHOIO OTKIIOHEHNS ANA KaX40ro UChbiTaHus

Anrebpanyeckasn pasHuLa £ Mexay TemnepaTypor OXNaxaeHHOW Boabl ..,
NOMy4eHHON nyTeM W3MEPEHWI, MPOBOAUMBIX Ha rpagupHe, U rapaHTUPOBaHHOM

TemMnepaTypomn &,z , NOMYYEHHON MO KPMBbLIM, ypaBHEHMAM npunoxenni B n C,
BbluMCnsieTca no dopmyrne

Fat e O T T

9.3.5.2 Knaccudmkaums n KonnmyecTBo UCTbITaHUI

WcnbiTaHus rpynnupytoTcs B Knaccbl A7 B 3aBUCMMOCTM OT CKOPOCTU BETPA Ha
BblcoTe 10 M HaZ YPOBHEM 3eMI1, HanpUMep:

s =1 0280 < x mc-1;

m" =2 x <V <y mc-l

nT.Aa.
KonnyecTBo paccmaTpuBaeMblX KNacCoB [OIPKHO OroBapuBaTbCS [4OrOBOPOM,
KaK 1 OrpaHMYeHust Mo KaxKgoMmy Kraccy.

PekomeHayeTcsi, YTobObl pa3bpoc knaccos He npeBbiwan 2 m-c —1 . [nsa kaxgoro
BETPOBOro Kracca NpefAcTaBUTENlbHbIE UCTbITaHWs OOMkHbI ObiTb pasgerneHbl Ha
ABEe T[pynmnbl, NPU YCIOBUM, YTO KOJMIMYECTBO WCMbiTaHWM B 00emx rpynnax
npesbiwaeT 30% OT 06LLUEero KonmMyecTsa UCMNbITaHWUI, NPOBEAEHHbIX NPY 3a4aHHOM
knacce BeTpa (ecnm HeT, BCe MCMbiTaHWs MO AaHHOMY Krlaccy BeTpa [OOPKHbI
06beguHATLCS B OAHY rpynny): Ha rpynny, e Temnepatypa Bo3gyxa no MOKpoOMy
TEPMOMETPY Ha BXo[e pacTeT B Nepuoa UCMbITaHUs, U Ha rpynny, [ae TemnepaTypa
nagaeT B Te4eHue nepuoaa.

i
BecoBbie KOahdMLUMEHTDI 4, , NPeaocTaBseMble NPOM3BOAUTENEM BO BpEMS
KOHCYmnbTauum1, NoACTaBNATCA B dopMyny:

i}

m-=n

> o =1
ml=1

Knacc, Bkmovaoumn B cebsi MeHee 4YeTblpex WCMbITaHWi, CyYMTaeTcs
HEenosHbIM.

Tonbko Te Kracchbl, KOTOpble AEACTBUTENBbHbI (BKIoYaowme B cebs He MeHee
yeTblpex WCMNbITAHWW), [OOSKHbI  MPUHMMATbCS BO  BHMMaHuWe. Becosble
KO3(bMUMEHTbI OOMKHbI  OblTb  CKOPPEKTUPOBaHbI Tak, 4TOObI WX cymma
coctaenana 100%, yuuTbiBasi OTHOCUTESNbHbIN MEpPBOHaYanbHbIA BEC Kaxgoro
paccYnTaHHOro Kracca.

Kpome TOro, BCce AevicTBylOLWME NEpuodbl, 3anucaHHble OO0 MNOMyYeHUst 3TUX
YCIOBWUIA, OOIDKHBI YYUTLIBATLCS NP OLLEHKE.

9.3.5.3 PacuyeT cpegHeB3BELLEHHOIO OTKIIOHEHUS
B obeux rpynmax Kaxgoro Kracca pacCyuTbiBAeTCS CpeaHeB3BELLUEHHOe

anrebpanyeckoe 3HauveHue i oT &y °C, me ,™! - yucno ucnbiTaHuin B NepBeoii
rpynne UcnbITaH!i B OAHOM KIlacce BblYMCTIAIOT No (hopMyrnam:

1 =n dal

By Dkt pmiloal
nEJml P



n-!lm‘.'{

1 k=
‘&EmE = I Z (’fc.i: _rcG} )
b k=1

roe »"™< - KonMYecTBO NCMbITaHWIA BTOPON rpynnbl NCNbITAHUA B TOM e Knacce.

Ana kaxkgoro knacca cpegHeanreGpanyeckoe 3HauyeHue iy, BbIYMCIAT Mo
dopmyne

1
"'i'"fm =§(‘ﬁf’m1 +"'|—I‘"Em2:'-

Ecnn nenbiTaHve He MOXeT ObITb pas3geneHo Ha ase rpynnbl (cM. 9.3.5.2), To
pacyeT OCYLLECTBNAT No dopMyne

1 k=n™
ﬂ"ﬁm =ﬂ Z(fc.i:_zc(}')’
x =1

rae ;%™ - KonNMYecTBO UCMbITAHUI B 3TOM Kracce.

CpeaHeB3BeLLEHHOE OTKITOHEHME OT rapaHTUIHbLIX NoKa3aTenen rpagupHn - 3To
anrebpanyeckasl cymMmMa CpefHero OTKIIOHEHMS B KaxdoM Kriacce BMeCTe C
KO3 MEHTOM

0=n

™ 0
&= 3 i,

m=

9.3.5.4 NapaHTuK

CpeaHeB3BELLEHHOE OTKIIOHEHWE TemnepaTypbl OXMaXOEHHOW BOAbl i
OOIDKHO ObITb HWKE yKa3aHHOro B [JOroBOPE MOPOroBOro YPOBHSA. OTOT Mopor
3aBUCUT OT OOLLEN TOMHOCTM NOSYyYEHHbIX PE3YIbTAaTOB.

MpumeyaHve - Ecnm nmeetcs myHumansHoe konmnyectso B 300 nepuogos, TO
Ons CTaH4apTHbIX paboumx yCcroBuA SOCTXMMAA OOL@A TOYHOCTb COCTaBnAET
okoro 0,4 K.

10 Jlonyck npu ucnbiTaHUAX

10.1 O6wWwuMe nonoxxeHus

HeonpeneneHHocTb i, ONA CpaBHEHUA Mexdy WU3MEpeHHoh MU
rapaHTUPOBAHHON TeMnepaTypamy OXNaXOEHHOW BOAbl BbIYUCASIOT MO ABYM

COCTaBNSAOLLMM
- 2 2
Bty = B85 + 887 -
MNepBas cocTaBnstoLan HEONPEAENEHHOCTU Bi,y, npeacTaBnset
HeonpeaeneHHOCTb, CBSI3aHHYH0 c NOrpeLLHOCTAMM Hen3MepseMbIxX

CUCTEMATUYECKMX OTKITOHEHNI N3MEPEHHbIX nokasarenewm, BTOpad CcoCTaBldoLWan
- HeornpeaerneHHoCTb n3-3a CﬂyanIHbIX OTKIIOHEHUI B M3MepPEeHHbIX nokKa3aTenax n
N3MeHeHn napameTpoB BO BPEMEHN.

10.2 OwmnbKN, cosgaHHble Hen3mepseMbIMn



cunctemMmatTnyeCKMMumM OTKIOHEeHNAMHU pa6oqwx napameTpoB

10.2.1 O6LwMe nonoxeHus

MorpelHOCTN U3MEPEHUA OTAENbHbIX MapaMeTPOB BNMSAIOT Ha OnpeaerneHune
TemnepaTtypbl XxorogHon Bodbl. [lpumep, NpuBeAEHHbI B MPUNOXKEHUU A,
nokasbiBaeT, Kak 3TW BO3AEWCTBUSE MOryT ObiTb onpegeneHsl. [pumep
HOMOrpamMmbl, MCMOMb3yeMON AN LenuM onpegeneHns Bo3gencTBus, NpuBegeH B
npunoxeHnn A.

10.2.2 BnusHue HeonpeaeneHHOCTENM, U3MEPEHHbLIX MO  MOKPOMY
TepmomeTpy T,
dakTop BMmsiHUSA P, MokasbiBaeT M3MEHEHWE B TEMMEPATYpe XONOAHOW BOAbI

Af, ONA OaHHbIX OTKMOHEHW TemnepaTtypbl MO MOKPOMY TepMOMETPY i, npu
YCINOBUW, 4YTO BCe [Apyrve BIUSIOLIME MapameTpbl, pacxod BoAbl, MOLLHOCTb
BEHTUINSATOPA M AMana3oH HaXo4AaTCS B COOTBETCTBUM C rapaHTUAHLIMM YCIIOBUSMM.

N3meHeHne £, 0OKHO GbITb BbIGPAHO TaK, YTOGLI COOTHOLLEHME MEXTY £, W

£, 6bIN0 61M3KO K NIMHENHOMY (CM. NpunoxeHue A).

10.2.3 BnusiHue HeonpenerneHHOCTEM U3MEPEHUA Ouana3oHa OXNaXaeHus
P,
®akTop BmAHMA T, yKasbiBaeT Ha M3MEHEHWe TemnepaTypbl XONOAHON BOAbI

Af, ANA OAHHOTO M3MEHeHUst Auanas3oHa Mz MpU YCIOBMM, YTO pacxod BOAbl U
MOLLHOCTb BEHTUNSITOpPA HAXOASTCS B COOTBETCTBUMN C rapaHTUIAHBIMK YCIIOBUSIMM,
a TemnepaTtypa MO MOKPOMY TEPMOMETPY SIBNSIETCA CPEeaHUM WU3MEPEHHbLIM
3HayeHneM. OTKMOHeHWe Az O0IKHO ObiTb B Nnpeaenax +1 K (cM. npunoxexue A).

10.2.4 BnnaHue HeonpeneneHHOCTEN M3MEPEHMA MOLLHOCTU BEeHTUIIATOpa
T
dakTop BNMMAHUA L'y MokasbiBaeT U3MeHeHWe TemnepaTypbl XOroAHON BOAbI

(B npoueHTax) 3a CYeT  OTKMOHEHWS  MOLUHOCTU  BeHTunaTopa £y
obecneymBaloLLIEro pacxoll M Auanas3oH BoAbl MPU rapaHTUMHBIX YCIOBUSX U
TemnepaType no MOKpOMy TEPMOMETPY, KOTOpbIE ABMNATCA CPeAHUM U3MEPEHHBIM

3HadyeHneM. OTKMoHeHne &45; nomkHO GbiTh B Npeaenax +10%.

Ecnm kpuBas He gaeTt nNpencTaBneHnst 0 BIUSIHUM BEHTUNATOPA, TO BINSIHUE HA
TemnepaTtypy BbIXOAHOW BOAbl AO/PKHO ObiTb OMNPeferneHo € WCMOoNb30BaHNEM
OTKOPPEKTUPOBAHHOTO NOTOKA (CM. MpUoxeHue A).

10.2.5 Bnusinne HeonpepgeneHHocTe M3aMepeHus pacxoga soabl T,
dakTop BMmsiHUSA P, ykasbiBaeT Ha U3MEHEHVE TeMnepaTypbl XONIOAHON BOAbI

Af. ANS OAaHHOMO M3MEHEHUs! YPOBHSI 06 bEeMHOro pacxoda f#: (B NMpoueHTax) npu
YCNOBWKM, YTO MOLUHOCTb BEHTUNATOPA M Auanas3oH HaxogaTcs B npegenax
rapaHTUAHbIX YCIOBMIA, a TemnepaTypa MO MOKPOMY TEPMOMETpPY SBRsieTcs

cpeoHUM n3MepeHHbIM 3HadeHueM. OTKNoHeHue fwn OOmMKHO ObITh B Mpeaenax
1£10% (cM. npunoxeHue A).

10.2.6 OnpeageneHue NorpeLIHOCTEN U3Me pUTENbHbLIX YCTPOMCTB
MorpelwHoCT M3MEpPEHMn AN pas3nnYHbIX  MHCTPYMEHTOB MNPUBEAEHbI B

npunoxeHnn B. 3HayeHusi, koTopble OyayT wucnonb3oBaTtbCA (QAKTUMECKU U

KOTOpble OnpeaenstTcs CTOPOHaMM 4OroBopa A0 Hadana U3MepeHun, He OOMKHbI

npeBbllAaTh yKasaHHbIX B Tabnmue 9.

Tabmmua 9 - OTKMOHEHWUs M3MepUTENbHOrO 0DOpyAOBaHMS, OONyCTUMbIE ANs

ncnblTaHWs




BenuunHa D,OI'IyCTVIMbIe OTKJTOHEHUA N3MEPUTESIbHOIO

obopyaoBaHus
TemnepaTtypa MOKpOro . =01K
TepmomeTpa v
Temnepatypa Boabl g#=01K

MaccoBeiit pacxon BoAe! 2 =5% 00 1000 kr-c-1; =, =3% 6onee

1000 kr-c-1
MoLLHOCTb BEHTUNATOpA:
0o 25 kBt -
25 kBT < 7, £200 kBT £F, =2,5%
6onee 200 kBT _

Ry T1,0%

[na otaenbHbIX NPUOOPOB CUCTEMATUYECKME MOTPELLHOCTU £, OODKHbI OblTb
onpeeneHsbl, MCXOO4A M3 PYKOBOACTBA MO 3KCMMyaTtauun OfS UCMNOMb3yeMblX
nNpmbopoB, NN AOKHbI BbIbupaTbca 13 Tabnmubl 9.

lMpymeHsiemble  OOMYCKM £, B COYeTaHMnm C  pakTopamym BInsHUS T,
onucaHHbiMM B 10.2, NO3BONAIOT paccyuTaTb MOrPELUHOCTb, BbI3BaHHYHO
HEN3MEPUMbIMMN CUCTEMATUYECKUMWN OTKITOHEHNSIMM paboymx NapameTpoB.

10.2.7 OwunbKa, Bbi3BaHHasA Heunsme puMbIMHU cucTe MaTMve CKUMu
OTKIIOHEeHUAAMM paboumnx napaMeTpoB

Ownbkm i, BbI3BaHHbIE HEU3MEPUMBIMU CUCTEMATUYECKMI OTKIOHEHVSIMU,
BbIYUCIAOT MO doopmyrne

ol 48 =J(CDH, : gzw)2 +{(d, '2£f)2 + (D, 'Em:'2 +(OF, 'EFP}2 +'(55-::'2 _

[onyck no Temneparype XOrnofHoW BoAbl £, MPUMEHSIETCA HernocpPeaCcTBEHHO
K pe3ynbTary.

10.2.8 OnpepgeneHve NorpeLHOCTer, Bbi3BaHHbIX CITy4alHbIM OTKIIOHEHUEM
pe3ynbTatToB  UCNbITAHAW U BPEMEHHbIMU  OTKIIOHEHUAMMU  paboumx
napameTpoB

CnyyaiiHble coBbITUSI MPMBOASAT K TOMY, YTO pasHuLa ££;. Mexay U3MEepeHHON
W rapaHTUAHOM TemnepaTypamMu XOnoAHOM BOAbl, pacCYMTaHHas B COOTBETCTBUM C

7.2, konebneTcs OKOro CpeaHero 3Ha4YeH s 4 , pacCYMTaHHOrO Mo BCEM neprogam
N3MEpPEHNI.

M3mepeHne 3TOro KomnebaHws BbINOMHAKT MNpY MOMOWM  SMMAMPUYECKOro
CTaHA4apPTHOrO OTKIIOHEHWS Y BbIYMCIISAIOT No hopmyne
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OTKNoOHEeHne nsmepeHus ¢, , BbI3BAHHOE CryYalHbIMU  MOrPELLHOCTAMM
pe3ynbTaTtoB M3MEPEHUN U BPEMEHHBIMU KOMEbaHMAMN U3MEPSEMbIX BEMNUYMH C
BEpOSATHOCTbI0 95%, BbIYUCNAIOT Mo hopmyne

5

N7

Bty Sy

BenunumHbl pacnpegeneHns no CTblodeHTy &5 npueedeHsl B Tabnuue 10.
Tabmmua 10 - Pacnpenenerve BennymH no CTbloaeHTY ¢ BEPOSTHOCTLIO 95%

k Sy (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
NPou3BOAUTENbHOCTU

MpunoxeHne A
(cnpaBo4Hoe)

PucyHok A.1 - KpuBasi nponsBoanTeNIbHOCTU FrpagupHu
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1 - AnanasoH oxnaxaeHus; 2 - TeMnepartypa OxnaxgeHHou Boabl £, ; 3 - gonsa
MacCOBOro pacxoga ropsiien Bogbl M/Mr; 4 - OTHOCUTENbHAs BMAXXHOCTb

OKpY>KaloLLEro BO3ayXa ¢ ; 5 - TEMnepaTypa okpy»atoLLero Bo3ayxa fno Cyxomy

TepMOMeTpY £, , 6 - Temnepartypa rops4en Boabl iy

PucyHok A.1 - KpuBasi npon3BOAUTENBHOCTU rPagupHU C eCTECTBEHHOW TAron

padmk C NPUMEPOM HaXOXKOEHUS U3MEHEHWNS TeMnepaTypbl XONogHOW BoAb! £,
B 3aBWCUMOCTM OT W3MEHEHMSI BIUAIOLWIEro dakTopa "TemnepaTtypa MOKPOro

TepmomeTpa" iy, .
Mpwn &, =(15,5+0,5) °C; z =6 K; Fp =100%; # =100% KOHCTaHTa, Nony4yaem:

2
c (08K g, -08K

L =] =] '
8¢, 1 C

PucyHok A.2 - lpumep BO3AeNCTBUA BeTpa Ha rpaAupHIO C
NMPOTUBOTOKOM U €CTECTBEHHOMN TAromn
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PucyHok A.2 - Mpumep BO3AeNCTBUS BETPA Ha rpagvpHIO C NPOTMBOTOKOM U
€CTeCTBEHHOW TAron

PucyHok A.3 - UcnapuTtenbHasa BEHTUNATOPHaA rpaaupHs
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1 - TemnepaTtypa xonogHou Boabl £, , °C; 2 - TeMnepaTtypa MOKpPOro TEPMOMETpa 4,
,'C

PucyHok A.3 - VicnaputenbHas BEHTUNATOPHAsA rpagaupHs

padmk c npumepom Ans OnpeaerneHns M3MEeHeHUa TemnepaTypbl XOrogHOW
BOAObl . B 3aBUCUMOCTU OT W3MEHEHMS] BIMSIIOLIErO dpakTopa "MOLLUHOCTb
BeHTUnsITOpa" & .

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

&
e 02K g, 00255
5F,  20% %

PucyHok A.4 - UcnapuTtenbHasa BEHTUNATOPHaA rpaaupHA
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1 - TemnepaTtypa xonogHom Boabl £, , °C; 2 - TeMnepaTtypa MOKpPOro TEpMOMETpa 4,
, °C

PucyHok A.4 - VicnaputenbHas BEHTUNATOPHAsA rpagaupHs

lpadwk ¢ npumepom AN onpedeneHus M3MeHeHWs Temnepartypbl Boabl i, B
3aBMCYMOCTM OT U3MEHEHUI BNMAIOLLIErO dhakTopa "00beMHbIN pacxod Boabl" #: .

Mpn #2 =(100+10)%; £, =15,5°C; z =6 K, &, =100% nonydaem:

ai: 15K
cirpe

=@, = 0,075
20% %

NMpunoxeHune B (o6a3aTtenbHoOe). TpeboBaHUA K
n3MepuTeribHbIM Npubopam, MCMONb3yeMbIM
AN UcnbiTaHUA

MpunoxeHne B
(obsasaTenbHoe)

Tabnmua B.1 - TpeboBaHus K mameputernbHbiM nNpubopam, UCNOMb3yembiM ANs

McnblTaHN

Twvn namepeHus Twn npubopoB || YyBcTButenbHble || OuanasoH ([ ToyHocTh|| BpemeHHble || MpumevaHus
3rIeMEHTbI n3MepeHus KOHCTaHTbI
M3mepeHne MnaTtnHoBbI Conpotumenenne ||OT-40°C |[£0,1°C | Bosgyx: 30 c -
TemnepaTypbl PE3NCTUBHLIN nnaTtuHbl 100 52 no +80 °C Bopga: 5¢
BO3gyxa unm Boabl ||gatymk PT100 npu 0 °C knacca
AEH60751
KngkocTHbIN 4100 °C +0,2 °C -
TEpMOMETP
Tepmonapbl £100°C [[20,2°C -
KBapueBbii Ot -40°C ||%0,1°C -
npubop 0o 100 °C
NamepeHne EMKOCTHbIN EmKkocTHOM OT1 30% no||£1,5% 10¢c -
BMNaXXHOCTU rmrpomeTp anemeHT 95%
BO3ayxa




N3mepeHne MponennepHebii || Mponennep, Ot0wm/c |[20,1 mc |[IMopor -
CKOpOCTW BO3yxa |laHeMoMeTp nponopLuuoHarnsHo (Ao 22 m/c | 4 cpabarbiBaHus
Ha BbIxoae CBSA3aHHbIN C 0,2 m/c
reHepaTopoM
HanpsKeHus
NamepeHne AHemomeTp Tpw vyawwkn Ha OT10,3m/c |[£0,2 mc |[lMopor BcTpoeHHbii
CKOpOCTU BeTpa YalleyHoro Tvna |[|ocu. Yactota Ao 40m/c || _; cpabaTbiBaHus || HarpeBaTenb
nponopLnoHanbHa nomMoraet
CKOpoCTU nsbexatb
obnepeHeHus
31MMON
N3amepeHne UyBcTBUTEMbHBIN || Dritorep, 0°-360°=0- || +2,5° ToT xe -
HanpasrieHus dortorep CBSi3a@HHbIN C 400
BeTpa NOTEHLMOMETPOM.
ConpoTuBneHne
NponopLNOHansHO
yrny Cesep = 0° =
0
NamepeHne lNrroBromeTp OnpokngHon - - - ToT xe
KonuuyecTBa Ono4YHoro TMNa || KoBLU MInn
BblNagaroLLmx NONOXATESbHbIN
0CafKoB TemnepaTypHbIi
KO3 tbdmumMeHT
(MTK)
COMpPOTUBIIEHMS
N3mepeHune Mpnbop ans CeHcopHas Ot 900 10,2% - -
aTtmocdepHoro n3mepeHnst syenka mb6ap oo
AaBneHnst unu abconoTHoro nepemMeHHon 1200 mbap
MaHOMETPUYECKOrO || Unm €MKOCTHU (ot 0 mo
Harnopa OTHOCUTENLHOro 2,5 6ap)
AaBrieHus
NamepeHne BatTmeTp - - O11% - -
notpebnsemon 0o 2%
MOLLHOCTH
BEHTUNATOPA
Mpumeyvanne - 1 m6ap = 0,1 klMa.

Tabnmua B.2 - CnpaBoYHble BENMMYMHBbI M3MEPUTESNBHBLIX NPUOOPOB 4119 U3MEPEHUSI

MacCcoBOIro pacxoaa

BOAbl

NamepeHne npu nomoum

3HaveHne &4y

a) NamepuTteneii c nepuoaomM namepeHus




£ 2 50 ¢ npu ncnonb3oBaHWK:

- npubopa n3mepeHus o6bLema B 4ONYCTUMOM Mana3oHe 2,0%

N3MepeHust;

- NpoNennepHoro n3amepuTens B 4onyCTUMOM Auana3oHe 1,5%

N3MepeHus

b) OpoccensHoro nameputensHoro npubopa O11% po
1,5%

¢) M'mapomeTpuyeckoro nponennepa B Tpybonposoae

¢ I > 1500 mwm; 1,2%

800 mm £ 1 £1500 Mm 1,5%

B OTKpbITbIX KaHanax ¢ NPsIMOYrofibHbIM CE4YEeHUEM 2,0%

d) Tpy6ok Nuto B Tpybonposoae ¢ /) > 800 MM un c

N3MEHEHNEM CTaTMYECKOro AaBeHUs:

- MeHbLUe YeM 1% nony4YeHHOro 3Ha4YeHus; 1,5%

- BoMbLUMM M3MEHEHNEM [ aBIEHMS 2,0%

€) ameputenbHoro Bogocnmea ¢ KannmdpoBaHHON 3aCIIOHKON

npy noMoLy chopmyribl 411 3aCTIOHKM:

- ana ﬂpFIMoyFOJ'IbHOVI 3acroHkn 6es YMEeHbLUeHA nnowaan

CTOPOH,;

2,0%-1,5%

- 4NA NPSAMOYroSibHOWM 3aCSIOHKU C YMEHbLLUEHWEM Niowanmn 2,5%

CTOPOH

f) OnekTpomarHuTHOro ycTporncTBa:

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

CKOpOCTb BonbLue Yyem 1,5 m-c -1




g) YNbTpa3ByKOBOIro yCTPOWCTBA OT1 3% 00 5%

NMpunoxeHune C (o6sa3atenbHoe). Pacuert
pacxoga ncnapsiemoun Boabl

MpunoxeHne C
(obsasatenbHoe)

C.1 O6wme nonoxeHus

Ecrm obbemHbIn pacxon oTtbopa Boabl He MOXET OblTb M3MEPEH Wn
NMocTaBLLMK He MpeaocTaBun auarpaMmMbl MM Tabnuubl, TOrMa pacyeTbl MOXHO
BbIMOIHUTb, CIieays HaCTOSALLEMY MPUMOXEHUIO.

C.2 BBepeHue
Heobxoammo 3HaTb 06beMHbIV pacxo[ McnapsaemMon BOAbl g ONA pacyeTa

06BbEMHOI0 pacxoda BOAbl, TEPAEMOW C YHOCOM #2,. TodyHas oOueHKa 3Toro
pacxoga npegnonaraet Ucnonb3oBaHue dopMynbl [loyna Ansg  BblYMCREHWUs
TENMoBbIX XapaKTEPUCTUK.

C.3 YpenbHoe notpebneHue Boabl _
Ncnonb3oBaHne dopmynbl loyna no3sonsieT MnocTpouTb HOMOrpamMMmbl, MO

KOTOpbIM ONpeaensioT yaernbHoe notpebneHve Boabl Ly .
N3 aHanmusa pesynbTaToB OYEBUAHO, YTO BO3MOMXHO NPEHEGPeYb BIMSIHUEM
pasHOCTM TemnepaTyp “# 1 BIUSHUEM COOTHOLLIEHUS MacCOBOrO pacxoda Bo3ayxa

N BOOb! @z { G -

Bornee TOro, BNMSIHME [OuanasoHa OXNaXOeHust 7 3aMeTHO TOMbKOo Ans
n3meHeHun 6onee Yyem Ha 20%.

CnepoBaTenbHO, ecriv HEOOXOAUMO OMpeaenUTb TONMbKO pacxod McnapsiemMon
BOAbl B COOTBETCTBUM C HOMUHAINbHON NPOM3BOAUTENBHOCTBLIO (B Crlydae npuemo-

CAATOYHbIX WCMbITaHUI), MOXHO MCMONb30BaTb YAEsNbHbIN pacxod L'y Kak He
3aBuCSALMA OT BblOOpa rpaaupHU. Torma MOXHO MCMNOMNb30BaTbh OLHOSIMHENHYHD
Homorpammy (cMm. pucyHok C.1), KoTopas nokasbliBaeT yaenbHoe notpebreHve B

3aBVICUMOCTU OT aTMOCEPHBIX YCIIOBUM £; U @ p .

PucyHok C.1 - YaenbHoe noTpe6neHue Boabl

Cg, kr-k-107°
A
0,40 Or %

\

0,25

12 20 30 t,.°C



£, - cpefHsis TeMnepaTypa Cyxoro TepMomeTpa Ha Bo3ayxo3abopHuke, °C; @ p -
OTHOCUTENbHAsA BMAXHOCTb OKPYXKaloLLEro Bo3ayxa, %; 'y - yaenbHbI pacxod

Bogbl, Kr-[x-1-10-1

PucyHok C.1 - Y genbHoe notpebeHne Boabl

[aHHbIn pucyHOK ObinT cOCTaBfeH C MOMOLLBK YUCIIEHHOMO WMHTErpUpOBaHMS
ypaBHeHun [loyna pAana AuanasoHa oxnaxgeHus Z =126 K, 4yTo gaBnsetcd

HOMWHanbHbLIM 3Ha4YeHnem cTaHgapTHoro psga 1300 MBT n @ = 12,5 K. OH moxeT
ObiTb  ucnonb3oBaH ©e3  M3MEHeHMn AOns  [pagupeH C  pasnyMYHbIMK
XapakTepucTukamm.

C.4 O6bLeMHbIN pacxoa ucnapssieMon BoAbl i g
3Has TemnepaTtypy Cyxoro TepMOMETpa {; U OTHOCUTESbHYK BMaXKHOCTb ¥

BO3[lyXxa Ha BXOAe B rpadupHIO, MOXHO onpedennTb yaenbHbIA pacxod Ty 1 u3
HEero BbIBECTU ypaBHEHNe 06 bEMHOTO pacxoaa UcnapsieMoii Boabl:

mg =mCy Z'Cg, (C.1)

roe £ =i, —i, - pa3HOCTb Temneparyp.

B Ttabrmue C.1 npvBedeHO 4WCneHHoe u3MeHeHne Ty Ana  pasnnyHbIX
YCIOBUIA TeMnepaTypbl OKpyXatowen cpedbl U OTHOCUTENbHOM BIAXHOCTU. ITO

MOXHO UCNOfb30BaTb B MNporpaMmme, KOTopadA pacCHYUTbIBaeT C.‘S’ nyrem
MHTEepnonAaAunn Mexay nBymMa 3Ha4eHnaMu.

Tabrmua C.1 - YaenbHoe notpebnenne Boabl C's Kak GyHKLMS OT KMMMaTUYECKUX
YyCIoBUN

% :,.°C
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 - Ty BbipaxaeTca B kr[hk—1-10-6.




C.5 UameHeHMe 3aBMCUMOCTV BeNMYUHbI C » OT paGounx napameTpoB
N3meHeHns 'y, BbiI3BaHHbIE N3MEHEHMSIM MacCOBOIO pacxoda NnoToKa Cyxoro

BO34yXa, NPoXoAsLLero Yepes OpoOCUTENb & qs , MPU PA3HOCTU TemnepaTyp “& unm
B [OuanasoHe oxnaxgeHus Z Obiim paccuuTanbl. Tabnmua C.2 oTpaxaer

pe3ynbTaThbl, NOMyYeHHbIe ANt YMEPEHHbIX KIMMaTudeckux ycrosun (£; =11 °C;
# =78%). Cnepyetr o0paTuTb BHMMaHWe Ha TO, YTO YyAenbHbIM pacxon
NPaKTUYECKN HEe 3aBUCUT OT 3TUX NapamMeTpOoB.

Tabrmmua C.1 MOXET NMPUMEHSITbCA ONA BCEX TUMOB rpagupeH ¢ 6ombLumMm
OMana3oHOM OXITaKOEHMS.

Ta6nmua C.2 - ameHeHre 3aBUCMMOCTY BENMUYMHBLI 'y OT paboudrx NapaMeTpoB

XapakTtep n3MeHeHUn
OTHocUTenbHble n3MeHeHnsa ¢

_ 0,

+20% Ha & mas 0,6%
+20% Ha £ -1,4%
+20% Ha @ +0,8%

MpunoxeHue D (o6sa3aTenbHOe). 3amevyaHus
No pacyeTy NOrpeLHoCTen

MpunoxeHne D
(obsizaTensHoe)

D.1 CpenHee (cpepHeapud memyeckoe)
Ecrm ycTaHoBMeH psf oTAenbHbIX He3aBUCUMBIX 3 BenMuuH, CBOBOAHBLIX OT
UX CUCTEMATUYECKUX MOMPELUHOCTEN, Xi...%; (Hanpumep, ONs CTENEHU BRaXXHOCTU

UMY MacCOBON 4acTu), TO CpeaHeapUdPMETUHecKoe OTAenbHbIX »? BenuuuH X
BbIYMCSAOT MO dhopmyrne

1%

-
T=—2x.
ke

1

L
—_

D.2 CtaHaapTHOe OTKITOHEHME 3anucu OTAeNIbHbIX 3HA4€HUN NO OTHOLLEHUIO
K cpeaHen

COBOKYNHOCTb ~ CrnyyaWHbIX — pacnpefeneHuin  OTAErNbHbIX  BEMUMYMH MO
OTHOLLIEHWIO K UX CpeaHEN XapakTepuayeTcsa CTaH4aPTHLIM OTKITOHEHNEM & :

A
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B Z-(xl' _I}E .
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D.3 loBepuTenbHbIV Npeaesn U MHTepBan A0BepPUA CPeaHUX 3Ha4YeHUN

CpenHsaa ¥ B coorBeTcTBUM C (D.1) HE MOEHTWYHA 3anUCaHHOW WCTUHHOM
BenMyuHe, HO BO3MOXHO YKasaTb [OBa npefdena, Mexay KOTOpbIMW HaxoauTcs
WUCTUHHasE BenuyuHa C BbIOPAHHOM CTATUCTUYECKOW BEPOSTHOCTbIO & 1
noguvHsiloWwaaca  "HopmanbHOMy — pacnpegeneHui”.  3OTO  OTHOCUTCS K
OOBEpUTENBLHOMY WHTEpBany cpegHen. VIHTepBan mexgy STMMKM npegenamu
Ha3bIBalOT MHTEPBAarioM JOBEPUS CpeaHUX 3HaYEHNI.

[oBeputenbHbI Npegen cpegHen BbIYUCAT no dopmyrne

7

Jat

=t

S .

dakTop T 3aBMCUT OT BbIOPaAHHOW CTAaTMYECKON BEPOSTHOCTH, a Takxe OT psiaa
OTAENbHbLIX 3HAYEHUIA.
Ecnun He oroBopeHo uHoe, TO Npeaensl AoBepust AOIMKHbI BCErda yKasblBaTbCs

OISl CTaTUCTMYECKON BEPOATHOCTM B 95%.
T
Bermumubl  gna r " ﬁ CO CTaTU4ecKoh BepOATHOCTbIO B  95%
B

npeacTtaeneHbl B Tabnmue D.1.
-

Tabnuua D.1 - 3HayeHre 7 u

=

B T 7
"’ Jn®
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

Csbile 200 1,96 0

NMpunoxeHue E (o65a3aTtenbHoe). Koppekuus
TeMnepartypbl XONogAHOM BOAbLI 3a CYET Tenna,
AobGaBreHHOro Hacocom

MpunoxeHne E
(obsizaTensHoe)

Mpy mn3mepeHnn TemnepaTypbl XONOAHOM BOAbl Ha APOCCESNIbHOM KrianaHe
HarHeTaTenbHOM CTOPOHbLI HAacoca Ha ee 3Ha4yeHne BIUSIET TeNso, nepenaBaemoe
BOAE MpU PErynMpoBaHUM Hacoca C BbICOKOrO AaBfieHWS] Ha HU3KOe W npu
HeadhpekTnBHON paboTe Hacoca.

PacwmpeHne yepes gpoccesbHbln KnanaH - 3TO aguabatmyeckuin npouecc,
No3TOMY BEPHO CrieaytoLLee:

b
Mr=0=A00+A—
Pa

Ha Bxoge B ApoccernbHbIN KranaH npyv atMoctepHOM OaBreHuu yaernbHas
BHYTPEHHSIS 3Heprus, [x/kr, paBHa

A=
.C'gl

T.e. Ana BoAbl C £, = 980,67 kr/M3, npu adPeKTUBHOCTM Hacoca £ U HanopoMm

Hacoca pp, MNa, nameHeHve Temnepatypsl, K, paBHO

&T=p—£2,39-10_?.

NMpunoxeHune A (cnpaBo4Hoe). CBeaeHuns o
COOTBETCTBUU CCbINOYHbIX MEXAYHAPOAHbIX
CTaHAAPTOB CCbINIOYHbLIM HaUuUOHalNbHbIM
ctaHgaptam Poccumnckon degepauum (mn
OEUCTBYIOLWUM B 3TOM KayecTBe
MeXrocyaapCTBeHHbIM cTaHaapTam)

Mpunoxenne OA
(cnpaso4Hoe)

Tabnmua OA.1




Obo3Ha4veHne CteneHb O003HavYeHre N HaumMeHoBaHue

CCbIIOYHOro COOTBETCTBUS COOTBETCTBYIOLLErO HaLMOHAaMbHOMo
MeXOyHapoaHOro cTaHgapTa
cTaHgapTa
EH 306:1997 IDT TOCT P EH 306-2011 "Tennoo®MeHHUKN.

M3mepeHnst U TOMHOCTb U3MepPEeHnii Npu
onpegeneHnm mowHocTn"

EH 872:2005 - *

EH 60751:2009 NEQ FOCT 30679-99/TOCT P 51233-98
"TepMoMeTpPbI COMPOTUBIIEHUS MATUHOBbIE
3TanoHHble 1-ro n 2-ro paspsgos. Obwpe
TexHn4eckune TpeboBaHna"

EH/WNCO 5167- MOD FOCT 8.586.1-2005 (MCO 5167-1:2003)
1:2004 "locypapcTBeHHast cuctema obecneyeHust
e[VHCTBa uamepeHuii. iamepeHune pacxoga
1 KONMmM4yecTBa XNOKOCTEN N ra3oB C
MOMOLLbIO CTaHOAPTHBIX CY>KarOLLMX
ycTponcTs. YacTtb 1. MNMprHumMn metoga
n3mepeHu n obme TpedbosaHus"

NCO 1438-1:1980 - *
NCO 2975-3:1976 - *
NCO/TO - *
3313:1998

*

CoOTBETCTBYIOLLME  HALMOHANbHbIE CTaHA4apTbl OTCYTCTBYWOT. [o  ux
YTBEPXKOEHUSI PEKOMEHAYETCS UCMONb30BaTb NEPEBOA HA PYCCKMIA A3bIK AaHHbLIX
MeXOyHapoAHbIX cTaHaapToB. MepeBogbl AaHHLIX MEXOyHapOaHbIX CTaHAapTOB
Haxogatca B ®degepanbHOM  MHAOPMALMOHHOM  QOHAE  TEXHUYECKUX
pernameHToB M CTaHOapToB.

MpumeyaHre - B HacToswen Tabnmue ncnonb3oBaHbl Criegyowme YCoBHbIe
0603Ha4YeHNs1 CTENEHN COOTBETCTBUSA CTaHOAPTOB:

- IDT - MaeHTnYHbIE CTaHOapThI;
- MOD - mogudmumpoBaHHbIe CTaHOapThl;

- NEQ - HeakBMBarneHTHbIe CTaHOapThI.

Bbubnuorpacpusn


http://docs.cntd.ru/document/1200096428
http://docs.cntd.ru/document/1200017589
http://docs.cntd.ru/document/1200047566
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