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HALULWOHAJIbHBIN CTAHOAPT POCCUUNCKOWN PEOEPALULNWN

TENNOOBMEHHUKIA

MeToabl U3BMEPEHUA U OLIEHKU TENJOBbLIX XapaKTePUCTUK UCnapuTeribHbIX rpagupex

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

[ata BBeaeHua — 2013—01—01

1 Obnactb NnpMeHeHuA

Hacrodawmn crtaHpapT ycTaHaBMUBAET crneuuanbHble TpeboBaHUA, METOAbI UCMbITAHUW, MPUEMOYHbIE
UCMbITAHWUSA ANA OCHOBHbIX UccrneaoBaHum (M3AMEeHEeHUn) pabovnx XxapakTepPUCTUK ncnapuTernbHbIX rPaanpPeH 1
VYMEHbLLUEHUA LUNEenda MOKPbIX/CyXux rpaaupeH.

TpeboBaHUA HACTOALLEro ctaHaapTa NPUMEHAOTCH K UCNapuTenbHbIM rpagupHaM ¢ €CTECTBEHHON TH-
OU, YCUNEHHOW YCTAHOBKOW BEHTUNATOPA (CM. 3.1.2.4), MOKPbIM/CYyXUM rpaganpHam (cMm. 3.1.2.4) U rpagupHAam
C NPUHYAUTENBHOW BEHTUNAUMNEN, KPOME CEPUMHBLIX 0DOpa3uoB. HacToawmnm ctaHaapt onpeaenaer MeToabl
UCrbITaHUN, TPEOYEMYIO annapaTtypy, npeaens! NorpeLHoOCTen U METOAbl OLIEHKN PE3YNbLTATOB.

[TpuemMoYHbIEe UCMbITAHUA NpeaHa3Ha4YeHbl 4118 MPOBEPKN COOTBETCTBUA pabounx xapakTrepucTuk n 4o-
NYCTUMbIX OTKITOHEHWUW, OFTOBOPEHHLIX B AOrOBOPE MeXay NMoCTaBLUMKOM W nmoKkynatenem. Ecnn takne ucnbl-
TaHUA HEODXOAMMbBI, TO OHU AOIMKHbI ObITb NPOBEAEHbI KAK AONONMHUTENbHbIE BO BPEMSA AEUCTBUA 40roBOpPa U
ObITb UCMOMNb30BAaHbI NPU MNOAroTOBKE K OCHOBHOMY UCCIE0BaHULO.

OTKNOHEHNA OT nNpaBun, CPOPMYNUPOBAHHBLIE HUXKE, N AONONMHEHNA OPOPMNAIOT cneuuanbHbIM COrna-
LUEHWEM MEXAY MOKyrnaTtenem u nocraBLUMKOM, KOTOPOE AOIMKHO ObITb 3aperucTpupoBaHO U OCPOPMIIEHO B
COOTBETCTBMU C YCTAHOBNEHHbLIMU OPUINYECKUMNU HOPMAMM.

HacTtoAawmmn ctaHaapT HE NPUMEHAETCA K CEPUNHBIM UCNAPUTENBbHLIM FPaaUPHAM C NPUHYAUTENBHOU
LMpKynaunen, TpedoBaHna K KOTopbiM onpeaenensl EH 13741.

[MTpuMevyaHune — TepMUHbI, TaKNE KaK «KOHCTPYKLIUA», «3HAYEHUA», «rapaHTUs», UCNOMb3yeMble B HACTOSLLEM
CTaHAapTe, MOHUMAKTCA B TEXHUYECKOM, @ He B OPUANYECKOM UM KOMMEPYECKOM CMbICHE.

2 HopMaTunBHbIE CCbISNKWN

Cneayowme HOpMaTUBHbIE AOKYMEHTbI, HA KOTOPbIE AaHbl CCbINKKN, 00A3aTenbHblI NPU NCNONb30OBAHUMN
HacTodwero craHgapra. Ona aatupoBaHHbLIX CCbINOK MNPUMEHAKT TONbKO YyKa3aHHOe wu3gaaHume. [InA
HeJaTUPOBAHHbIX CCbINOK MNPUMEHAIOT NocneaHee usgaHue ykasaHHoro JokyMmeHTa (Co BCEMU nonpaBKamu).

EH 306 TennoobmeHHukn. Metoabl M TOYHOCTb UM3MEPEHUA NapamMeTrpoB, HeobXoaAMMbIX AN
yCTaHOBNEHNa aKkcnnyaraunoHHbiX xapakrepuctuk (EN 306, Heat exchangers — Methods of measuring the
parameters necessary for establishing the performance)

EH 872 KayecTtBO BOoabl. OnpegeneHne B3BeLLUEHHbIX TBepAbIX Yyactuy. Metog ¢ dounsrpalMen CKBO3b
cTeknoBonokoHHoe cuto (EN 872, Water quality — Determination of suspended solids — Method by filtration
through glass fibre filters)

EH 60751 TepMmoMeTpbl CONPOTUBNEHUA NMPOMbILLNEHHbIE nnaTuHoBbLIE (MOK 60751:1983 + A1:1986)
(EN 60751, Industrial platinum resistance thermometers and platinum temperature sensors)

EH NCO 5167-1 NamepeHne notoka Tekyyen cpeabl C NOMOLLILIO YCTPOUCTB ANA U3MEPEHNA nepenaga
[1aBNEeHNA, NOMELLUEHHbIX B 3anONHEHHbIE TPYyOONPOBOAbI Kpyrnoro ce4yeHud. Hacrto 1. O0Wme npuHUUnbI 1
TpeboBaHua (MCO 5167-1:2003) (EN 15167-1, Ground granulated blast furnace slag for use in concrete, mor-
tar and grout — Part 1: Definitions, specifications and conformity criteria)

N3paHune odpuyumanbHoe
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NCO 1438-1 NamepeHne noToka BOAbl B OTKPLITbIX KAHANax C NOMOLLBLIO BOAOCNUBOB 1 NOTKOB BeHTypM.
Yactb 1. ToHKOCTEeHHbIE BoagocnuBsbl (ISO 1438—1, Water flow measurement in open channels using weirs and
Venturi flumes; Part 1: Thin-plate weirs)

NCO 2975-3 NamepeHne noTtoka BoAbl B 3aKpbIThIX KaHanax. MIHaoukaTtopHble MeToabl. YacTtb 3. MeToa
BMpbICKA NPU MNOCTOAHHOM pacxoade C NPUMEHEHUEM paauOoakTUBHLIX MHAMKaATOpPOoB (ISO 2975-3, Measure-
ment of water flow In closed conduits; Tracer methods; Part |ll: Constant rate injection method using radioac-
tive tracers)

NCO/TO 3313 NamepeHne notoka TEKYYEN cpeabl B 3aKpbITbIX KaHanax. PykoBoagdallue ykasaHuga no
BO3EMNCTBUIO NyrnbcaLun noToka Ha npuodopsl, usmepsawLume pacxoq (ISO/TR 3313, Measurement of fluid flow
In closed conduits — Guidelines on the effects of flow pulsations on flow-measurement instruments)

3 TepMmuHbIl, onpegeneHns u o6o3HavYeHus

3.1 TepMuHBI U onpegeneHun

B HacTtodwlem craHaapre NpUMeHeHbl cneayoLlne TEPMUHbI C COOTBETCTBYIOLLIMMK onpeaeneHnamMu:
3.1.1 rpaaupHa (cooling tower): TennoobMeHHOE COOpyXeHue, npeaHasHa4YeHHoEe ANdA OXMNaXKaeHUs

BOJbl 3@ CYET TenN00OMeHa ¢ NOTOKOM BO3ayXxaA.

3.1.2 ucnapurenbHas rpaaupHa (wet cooling tower): TennoodbMeHHOEe COOPY>KEHUE, B KOTOPOM TENMMO-
oOMEH Mexxay BOAOW U BO3AYXOM OCYLLUECTBMAETCA MPAMbIM KOHTAKTOM.

3.1.2.1 ucnaputenbHaa rpagupHa ¢ npuHyautenbHou TArom (mechanical draught wet cooling
tower): TennoodbMeHHOEe COOpYXXEHUE, B KOTOPOM LMPKYNALMA BO3ayXa OCYLLUECTBAAETCA BEHTUNATOPOM.

- CePUUHBLIN TUN UCNAPUTENIbHOWU rpPpagupPHU C NMPUHYAUTENBbHOU TAron (series type mechanical
draught wet cooling tower): TennoodbMeHHOEe COOPY>KEHUE C NPUHYAUTENBHOWN TArOM, KOHCTPYKLUMUA KOTOPOW
npegcraBneHa B Katanore n3rotoBUTeENs, aKkcnnyataunoHHbI€ AaHHbIE KOTOPOU U3BECTHLI U NO3BONAIOT OCY-
LLECTBNATbL UCCNEeAOBaHUA NoKasaternen no onpeaeneHHoMy psaay pabovmnx coCToOAHUN.

- HeCePUUHbLIA TUN UCNAPUTENIBHOU rPAAUPHU C NPUHYAUTENBLHOU TAron (Non series type mechani-
cal draught wet cooling tower): cnaputenbHoe TennooOMeHHOE COOPY>KEHUE C NPUHYAUTENBHON TATOU, KOH-
CTPYKUMS KOTOPOro OrnpeaensaeTcsd npoekTom, a pabo4ymne gaHHble U TECTOBASA OLIEHKA B YCINOBUSAX 3KCrnyaTa-

LMK onpenensatoTca JOroBOPOM.
3.1.2.2 rpagupHAa ¢ ectectBeHHOMU TAron (natural draught cooling tower): cnaputenbHoe Tennooo-
MEHHOE COOpPY>XEHUE, B KOTOPOM [IBUXKEHUE BO3AyXa NPOUCXOAUT 3a CYET PA3HOCTU MIOTHOCTEN XONMOAHOIO
BO34yXa BHE rpagupHu U TEMNNOro BO3ayxXa BHYTPM.
3.1.2.3 rpagupHAa C eCTeCTBEHHOU TAINOU, yCuneHHon BeHTUNATOPOM (fanassisted natural draught
cooling tower): TennoodbMeHHOE COOpPY)XEHUE C €CTECTBEHHOW TAIMOM WU BCNOMOrateribHbIM BEHTUINATOPOM,

YBEMUYUBAIOLLNM TATY.

3.1.2.4 ncnapurtenbHasa/cyxasa rpagaupHsa [rpagupHA ¢ yMeHblleHHbIM wrneundgom] [wet/dry cooling
tower (reduced plume cooling tower)]: TennoodbMeHHOe CoOopyXeHUe, cocTodaLllee U3 AByxX Yacten. B nepBon
4yacTu TENNOOOMEH MeEXAy BOAOU U BO3AYXOM MPOUCXOAUT 3a CYET NMPAMOro KOHTakTa, a BO BTOPOU 4YaCTu —
yepes pasgensroLyo X NOBEPXHOCTD.

- McnapurtenbHasa/cyxaa rpagavupHa, CnpoekTupoBaHHaa AnNA yMeHbuweHua wneunda (reduced
plume wet/dry cooling tower): cnaputenbHoe/cyxoe TennO0OMEHHOE COOPYXKEHUE, CMIPOEKTUPOBAHHOE ANS
YMEHbLUEHUA Wwnendga.

- McnapurtenbHas/cyxasa rpagupHa ¢ NOHUXXeHHbIM YHOCOM BOAbl (water conservation wet/dry
cooling tower): McnaputenbHoe/cyxoe TennoodMeHHOE COOPYKEHNE, CMPOEKTUPOBAHHOE AMNMA CHUXEHUA YHO-
ca BOAbI.

3.1.3 BO3AywWHbLIN NOTOK (airflow): KonnyecTtBo BO3ayxa, BKNOYas BOAAHOW nap, npoTeKkatoLlero yepes
TAroBylO DALLHIO.

3.1.3.1 npoTuBoTokK (counter flow): [iBuxxeHne Boabl U BO3ayXa B NPOTUBOMONOXKHOM HanpaBriEHUMN.

3.1.3.2 nepekpecTHbIN TOK (cross flow): [IBuxXeHne BoAbl U BO3ayxa B nepneHanKynsapHoOM HanpaBneHuu.

3.1.4 TemnepaTypa OKpyXarwuweun cpegbl N0 MOKPOMY (Cyxomy) TepMomMeTpy [ambient wet (dry)
bulb temperature]: Temneparypa so3ayxa no MOKpPoMy (Cyxomy) TEPMOMETPY, UaMepaemMad ¢ HapPy>XHOU CTO-
POHbI BbITA>KHOW DALLUHU U HE3aBUCUMAA OT BAUAHUA DaALLHM.

3.1.5 npepenbHaa pasHOCTb TeMnepaTtyp (approach): Pa3HOCTb TeMNeEpaTyp oxnaXXaeHHOU BOAbI U
KPUTUYHOIO BO34ayxa N0 MOKPOMY TEPMOMETPY.

2
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3.1.6 pacxoa Boabl HA Bxoae (inlet water flow): KonnyecTtBo ropayen Boabl, NOCTYNAOLLEN B BbITAXK-
HY1O DALLHIO.

3.1.7 6acceunHbl xonoaHou Boabl (cold water basin): Bogoem noa BbITAXXKHOW DaLLUHEN, KyAa NOCTyna-
eT oxna)geHHasa Boga u oTKkyaa OHa HanpasnseTCcAa B BbIXOAHOW TPyOONpoBOA UMMM OTCTOUHUK.

3.1.8 auana3oH oxnaxaeHuda (coolin grange): PasHOCTb TeMneparyp oxnaxxgeHHoOn U ropayen BoAbl.

[MTpuMmedyaHne — TepMUH «aManaloH» TakKe WUCMNOMb3YETCA B JaHHOM KOHTEKCTE, HO He SABMSAETCH 4acTo
yrnotpebnaembim.

3.1.9 yHoc Bnarum (drift loss): Boga B Buae kanenb, yHocuMada U3 rpaampHn noTokomM Bo3gyxa.

3.1.10 TennoBasa Harpy3ka (heat load): Tenno, otobpaHHOEe OT BOAbI B rpaiupHe.

3.1.11 Temnepartypa ropsa4yen Boabl HA Bxoae (hot water temperature): Temnepartypa ropsa4ein BoAbl,
NOCTyNatroLLlEN B rpagnupHIo.

3.1.12 TemMnepaTtypa Bo3agyxa Ha Bxoae [inletair wet (dry) bulb temperature]: CpeaHaa Temneparypa
NPOTOYHOro BO3ayxa, BKMoYaa peumpkynaunoHHble 3XAMEKTHI.

3.1.13 noanutka (make-up): Boga, nobasnaemas kK Boge LIMPKYNALMOHHOIO KOHTYpa ANa KOMNeHcauun
noTepb BOAbI U3 CUCTEMbBI 38 CHET UCMAPEHNUSA, YHOCA, OTOOPOB U NPOTEYEK.

3.1.14 otoop [purge (blow down)]: OTOOp BOAbI U3 CUCTEMbBI ANA KOHTPONA KOHUEHTpaLUUKU COMnen w
ApYyrux npumecen B UMPKyNnAUMOHHOU BOAE.

3.1.15 TemnepaTtypa oxnaxgeHHou BoAbl (recooled water temperature): CpeaHasa Temnepartypa
BOJbl NPU OTBOAE M3 DAacCcenHa, UCKMYasa cnydam Kaknx-nmoo nobaBok BoAbl B OACCEWH UM OTKA4YKKU ANS
3aMeEHbI.

3.1.16 peuupkynauma (recirculation): Yactb BbIXoAdLLIEro Bo3ayxa, NOBTOPHO BCACLIBAEMOIO B rpa-
OUPHIO.

3.1.17/ B3aumoBnuaHue (interference): BaanmoBnuaHne nNoToOKOB yXOAALLEro Bo3ayxa B CMEXHbIX rpa-
OUPHSX.

3.1.18 Hanop AnNA NPokKavku BoAbl Yyepes rpagaupHio (tower pumping head): Obwmnn Hanop BoAbl HA
BXOJl€ B rpagupHIo, He00XoaAMMbIM ANA Nogayvun BOAbl B pacnpeaernuTenbHYO CUCTEMY.

3.1.19 NNOTHOCTb NOTOKA (NNMOTHOCTb A0XAA) (surfacic flow): Pacxog nogasaemon BoAbl YEPE3 eaun-
HMULY CBOOOAHOIO NMONEpPEYHOro cev4eHns opocuTens.

3.1.20 TemnepaTtypa MokKporo/cyxoro tepmometpa (wet (dry) bulb temperature): Temneparypa, no-
KazaHHad TEPMOMETPOM B HOPpMarnbHbIX YCINOBUAX BEHTUNMMPOBAHNA, YBNAXXHEHUA (HE YBNAXXHEHUSA) NMPU JKpa-
HUpoOBaHUU (B 3aBUCUMOCTU OT MECTa NPUMEHEHNS), 3aLLUNLLIEHHBIM OT BO3AENCTBUA paanaLunm.

3.1.21 aTmocdepHbIn rpaameHT (atmospheric gradient): UameHeHne TemnepaTypbl Cyxoro Bosayxa ¢
BbICOTOU, BbIpa>keHHOEe B rpaaycax Llenbcua Ha kaxable 100 M BbICOTHLI.

3.2 O003HaAYEeHUA

B HacToswem cTtaHaapTe ncnonb3oBaHbl 0003HAYEHUA U COKpaLLEeHUs, NpuBeaeHHbIe B Tabnuue 1.

Tabnunua 1 — Obo3HayYeHUs, UCMNOSb3yeMbIE B HACTOALLEM CTaHAapTe

O6o3HaYeHKe HaunmeHoBaHWe napamMeTpa EAWHWLE n3mepeHuns
A [Tnowaab opolleHna Ha egquHULY obbeMa Yl
a Yron HakoHa rpagyc
ap Pa3HOCTb Temnepatyp (t.— £, ) K
C TennoBon KOS PULINEHT —
CEV KOS PULINEHT UCNapeHNSA, OTHECEHHBIN K 0ObeMy BOA I Kr-M—2 - ¢~
Cr LOAPPULMEHT NOTEPU HArPY3KU —
CEV KoadhPULNEHT UcnapeHns, OTHECEHHBIN K 0ObeMy BOA b kr-M—2 - ¢
Ce YaenbHoe noTpebneHne Boabl kr - g~
Cpa TennoeMKoCTb Bo3gyxa Npu NOCTOAHHOM AaBneHUN Ik - k-1 - K1
Cpe TennoeMKoCcTb BOAb! k- k- K-
C, enfIoeMKOCTb napa nNpu NOCTOAHHOM AaBneHUn Iy - k1K
D1q HanpaeneHne BeTpa OTHOCUTENLHO ceBepa rpagyc
d ‘uapaBnuyeckum anameTp M
Fp MOLWHOCTE NpuBoAa BEHTUNATOPA KBT
FpG apaHTMpoBaHHaa MOLLHOCTbL NpuBOAa BeHTUNATOPA KBT
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[lpooomkeHue mabnuubi 1

O0o3HavYeHue HanmMeHoBaHWe NapameTpa Hsﬂzgzﬁsﬂ
g YckopeHne cBoOOAHOMO NageHns M+ C2
H BbICOTa Hanopa M
h SHTanbNua (TennocoaepXaHne) Bosayxa I - k!
h, OHTanbnuA Bo3gyxa Ha BXoAe, paccuntaHHaa npu p,, . n ¢ - k1
h5 OHTanbnNna HacbIWEHHOro HarpeToro Bosgyxa, BeIXoA4sALWero Yepes3 HUXXHNE OKHa I - kr!
A SHTanbNuUa UcnapeHHoOW Bnarn Bosgyxa nNpu temnepaTtype Boabl - k1
Ne1, Neo OHTanbNUs UCMapeHHOo! Bnarv Bosgyxa npu Temnepatype Bogbl npu 1 — BxoA, 2 — BbIXxod | [k - k™
K YnCNo UcnblTaHUA —
KAV

Kputepun Mepkens —

qme

Lt TennoTta ncnapeHna Boabl Npu Temnepatype f - k1
m OBObLEeMHbIN pacxoq UMPKYNUpyroLLen BoAbl Ha BXO4e B rpagUpHIo M3 - ¢
m, PacYeTHbIN 0OBEMHBIN pacxod NpogyBOYHON BOA I M3 - ¢~
My, M3MepeHHBIN 0OBEMHBIN pacxod NpoAyBOYHOW BOALI M3 - ¢
me OBOBLEMHBIN pacxoa ncnapaemMmomn soabl M3 - ¢~
m,, OObeMHbIN pacxod A00aBOYHOM BOAb! YkReml
mO YUMCNo KrnaccoB CKOPOCTU BETPaA —
m, OObeMHBIN pacxod BoAbl, TepAeMON OT YHOCa Bnaru M3 - ¢
N XapaKTepHbIN NPU3HaK HOMUHaNBHON NPOOLI —
n oKasaTenu CTeNneHn B ynpaBleHUn MaccooOMeEHHNKa —
nP Uncno nenbltaHuii ana knacca m° —
n°m YUNCNo pacCMOTPEHHbLIX 3HAaYEeHUU B KaXX40OM UCMbITaHNW —
P TennoBas Harpyska KBT
P, ATMOCchepHOe gaBneHune [1a
Py [laBneHWe HachbILWeHHOro napa [1a
o CTaTuyeckoe gaBneHue [1a
P, [TapumManbHOE AaBrneHne napa B BO3gyxXe [1a
G ras MaccoBbIM pacxog cyxoro Bo3ayxa kr - ¢~
e MaccoBbIM pacxod UMpKynupyrollen Boasl kr - ¢~
Qve OObeMHBIN pacxod BoAbl B BUAE Kanenb CUCTEMBl pekynepaunmn oxna)XgeHHon Bobl M3 - ¢~
Qi MeCTHbIN 06beMHbIN pacxos M3 - ¢~
Qvpc OOBbeMHBIN pacxod Yepes UMPKYNALMOHHbIE HAacOoCH! M3 - ¢~
S; CeveHne noToka B TOHKE U3MEPEHUS | M2
S1.5,5 [TonepeyHble ceyveHnda, NnepneHANKYNApHbIe perynmpyrowWwmnM KnanaHam BOAAHOIO KOHTypa M2
Se OpoHTanbHasa NOBEPXHOCTL OPOCUTENS M2
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[IpooomkeHuUe mabnuubl T

EanHuLa
O6o3HaYeHKe HanmMeHoBaHWe nNapamMeTpa ARG
N3IMEPEHNA
T Bpemsa Ha4vana Y, MUH
t TeMnepaTypa "C
, TeMnepaTypa oKkpyxarLlero Bosgyxa no MOKpoMy TEPMOMETPY °C
t, TemnepaTypa npoayBOYHOW BOAb! °C
{. CpedHAA TemnepaTtypa oxna)XgeHHOW BoAbl HENOCpPeACTBEHHO Hajg MOBEPXHOCTLIO °C
BOAbLI B bacceiHe XonoaHOW BOA b
[ ; 3HayYeHne TemnepaTypbl OXNaXaeHHOW BOALI NpU /-OM 3aMepe °C
I.qi [apaHTUpoOBaHHOE 3Ha4YeHUe TeMnepaTypbl oOXNaxXgeHHOW BoAbl ANA /-T0 UCNbITaHNA °C
[ TeMnepaTypa XoNnoAHOW BOAbLlI Ha BXoAe B rpaguUpHI0 (CMecb XONoAHOW U 400aBOYHON °C
BOAbI)
t, CpeaHAa TeMnepaTypa oxna)XigeHHon Boagbl Ha BXo4e B rpagupHo °C
oty CpefHne TemMnepaTypbl ropavYenn Boabl BHYTPU NOTOKA °C
£y JlokanbHaa Temnepartypa °C
- TemnepaTypa 406aBOYHON BOA I °C
L TeMmnepaTypa Bo3gyxa Nno MOKpOMY TEPMOMETPY Ha BxoAe °C
fva TeMnepaTypa HapyXXHOro Bo3gyxa no MOKpoMy TEPMOMETPY °C
[ TeMnepaTypa cyxoro TepMOMETpPa (CpeaHAA TeMnepaTypa Bo3gyxa Ha BXo4e) °C
Ty Bpemsa 3anonHeHna XxonoaHon Bogon daccelHa MWH
vV OOLWMK 0ObeM OpOCUTENS M
Vp CpeAHAa ppoHTarnkbHaa CKOpPOCTh BO34yxXa Ha BXOAE B OPOCUTENNb M-
V; JlokanbHaa CKOpOCTh NOTOKa M- ¢
VqVs CKOpOCTb BOALI B NepneHAUKYNAPHOM CEYEHUN M-c~]
Vivio CnpaBoYHasa cKOPOCTb Ha BbicoTe 10 M N BhilLe YPOBHA 3eMNU M- ¢
X PasHOCTL YypOBHEN MeXAY BMNPLICKUBAOLWMMK connaMn N ypoBHEM BoAbI B DaccelHe M
Y KoppeKTUpyrLwWnun KoappuumeHT B nHTerpane Mepkens —
T Kpoutepuin CTbrogeHTa —
X ADCOMIOTHAA BNaXHOCTb HAPYXXHOro BO3ayxa K BOA bI/KI Cy-
XOro Bo3gyxa
X4 ADCOMIOTHAA BNaXXHOCTL BO3AyXa Ha BXo4e Kr BOAbI/KI Cy-
XOro Bo3gyxa
X ADCONKTHaA BNaXXHOCTb BO3AyXa Ha BbIXOA4E U3 rpagupHu K BOA bI/KI Cy-
XOro Bo3gyxa
¢ OTHOCUTENbHAaA BNa)XXHOCTb HAPYXXHOro Bo3gyxa %
oF OTHOCUTENbHAaA BNa)XXHOCTb HAPYXXHOIO BO3AyXa Ha BXode %
Do OTHOCUTENbHAaA BNaXXHOCTb HAPYXHOIo Bo3ayxXa Ha BbIXoge U3 rpagupHu %
O DaKTop BNMMAHNA MOLLHOCTU Hacoca %
p [TNOTHOCTL BO3fyXxa Kr - M3
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OkoH4YaHUe mabnuubl 1

O0o03HaYeHKe HanmeHoBaHWe NapamMeTpa mgﬂzgz:ﬁﬂ
Pali) [1NOTHOCTL BOALI B UMPKYNALUMOHHOM KOHTYPE NPU NOCTOAHHOW TeMnepaType KF - M~
oF [TNOTHOCTL BO3ayXa, NOCTyNnakoLlero B rpagupHIo K- M2
Po IMOTHOCTbL HarpeToro Bo3gyxa Ha Bbixoge KF - M~
G HopmaTnBHOe OTKNMOHEHUE CKopoCTU BeTpa Ha BbicoTe 10 M (V,, 14) BO BpEMSI UCMbITAHNS M-c
o, BecoBou KoahdULMEHT CKOPOCTU BETPA Kiacca r —
AP [ToTepu UnpKkynupytollen Boabl —
AP o Pa3HOCTb CTAaTUCTUYECKNX HANMoOpoB B BOAAHOM KOHTYpE MexXay CeveHUAMU [1a
Af CpeaHeB3BelLUeHHAA pa3HOCTb TeMNepaTypbl OXnaXaeHHON Boabl K
Z Pa3HOCTb TeMnepaTypbl BoAbLI MeXAy BXO40M U BbIXO40M U3 rpagupHU K
L —toa Pa3HOCTb MeXAay rapaHTUpOBaHHOW TeMnepaTypon oxna)geHHOW BOoAbl U TeMnepaTypou K

BOA bl NPU UCNbITAHUY
At, Pa3HOCTb TeMnepaTypbl OXNaX4eHHOW BOoAblI ANNA Knacca r B 3aBUCUMOCTU OT CKOPOCTU K
BETpa
0 MrHoBeHHaa TeMnepaTypa oxnaxgeHHoW BoAbl °C
A YHuUBepcanbHbll KO3 MULMEHT NOTEPU HArPy3KM B BOASHbLIX NaTpyOKax —
L KoagppULUNEHT L = g = —
hs1— M
v KoadhdbuLmMeHT V = 51~ M2 —
hy — My

4 NccnepoBaHUue 3KcnnyaTauMoOHHbIX XapakTtepucTtuk. Oowme nonoxeHus

JKcnnyarauMoHHbIE UCNbITAHUA, ONMUCbIBaAeMble AaHHbIM CTAHAAPTOM, AOIMKHbI OCYLLECTBMATLCA, €CNA
He yKa3aHo Agpyroe, B pamkax goropopa kak MUHUMYM CNYCTH TPU MecsLa HenpepbiBHOW paboTbl 000pyaoBa-
HUS N TONMbKO nocne Beoga obopyaoBaHUA B aKcnnyartauuto. B xoae ncnbitaHUsa OCYLLECTBAAETCHA KOHTPOMb
cneayroLwmx nokasarenemn:

- HANnop ANnd npoka4vku — pacxoibl U noTepun agaBrneHna (CMm. 6.4.5);

- TENNOBbLIE XapaKTEPUCTUKN — ONnpeaeneHne TeMnepaTypbl oxnaXaeHHou Boabl B YCIIOBUAX, MPU KOTO-
DbIX NPOBOAATCA UCNbITAHUA (CM. 6.4.4.4);

- Xapakrepuctuka BblopocoB (MNOTEPU C YHOCOM);

- XapaKTeEPUCTUKN haKemna Ha BbixoAe (TONbKO ANA UCnapUTENbHLIX/CYXUX rpagnupeH).

MeToabl, onMcaHHble B HACTOALLUEM CTaHAapTe, UCMONMb3yEMbIE ANA OLEHKU TEMNOBLIX XapaKTEePUCTUK,
NPUMEHAIOTCA ANA BCEX rpagupPeEH, yKa3aHHbIX B pasaene 1.

5 NapaHTUn

5.1 Oowme nonoxeHun

[lepen nognucaHnem gorosopa nocrtasBLUUK AOIMKEH NPeaoCTaBUTh UMEIOLLIYIOCA B HANUYMUK SKCnnyaTa-
LUMOHHYIO AOKYMEHTALNUIO C YKa3aHUEM 3HAYEHUU TApPaHTUUHBIX NapaMeTPOB, B 3aBUCUMOCTU OT A0MYCTUMBbIX
napameTpoB BO3AENCTBUSA, ANA TOro YTOOblI JOKYMEHTANbLHO 3aKPENnUTb rapaHTUpyemMble XapakTEePUCTUKKN MO-
CTaBNAEMOU rpagupHM.

6
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5.2 NapaHTUNHbIE OOKYMEHTDLI

5.2.1 TlocTtaBLuK rpagupHN AOIMKEH rapaHTUPOBAaTh:

a) Hanop Hacoca rpagupHu;

b) CpeaHIo TeMnepaTypy OXnaxaeHHoOW BOAbI { ., 3aBUCALLYIO OT.

- TeMnNeparypbl cyxoro repmomerpa f_;

- OTHOCUTENBLHOW BNAXHOCTU ¢ UMK TeMNepaTypbl MOKPOro TepmomMeTpatf, .

- AnanasoHa oxnaaeHusa z unu Temnepatypbl ropavyen Boabl fp;

- pacxoda BOAbl M Unu q,,....

Takke nocrtaBLUMK AOMKEH rapaHTupoBarb, rae HeobxoaAMMO, TakMe napameTpbl, Kak:

- MOLLHOCTb BEHTURATOpPA Fp;

- KOAXAMDUUNEHT BNMUAHUSA;

- KOOAOMULIMEHT PELIMPKYNALINMA;

- AaBneHune (atmocgepHoe) p..;

- aTMOCMEPHBLIN TEMNEPATYPHbLIN rpaaueHT G.

OaHako Angd rpaaupeH ¢ eCTeCTBEHHOU TAroM No AOroBOpPYy AOIMKHbI BbIMONMHATLCA pPacCLUUMPEHHBLIE UC-
NbiTAHUA ANga onpeaeneHus BNMAHUA BETPA Ha NNOoLWAaAKe Ha XapaKTepPUCTUKN rpagupHu. B gaHHOM cnyyae
NOCTaBLLMK rapaHTUPYET, YTO CPeAHSAsA TeMnepaTypa oOxnaxaeHHon Boabl {, OyneT 3aBUCETH OT:

- CKOpocTu BeTpa V., q;

- HanpaeneHus BeTpa D, .

[apaHTUWUHbIE AOKYMEHTbI MOTYT ObITb NPeACTaBrieHbl B BUAE CPaABHUTENbHbLIX TADMUL SKCNNyaTaLnOH-
HbIX XapaKkTEPUCTUK, TPAdPUKOB, aHANMUTUYECKMUX BbIPaXXEHUWU, KOMMbIOTEPHbIX NPOrpamMm U T. M.

KpuBble 3KCnnyaTaLuMOHHbIX XapakTEPUCTUK AOMKHbI ObITb npeacraBrneHbl B popmMmaTe, ykasaHHOM B
NPUNOXKEHUN A, OAHAKO A0NYyCKAalOTCA U Apyrme oopmaTthbl UMM COOTBETCTBYIOLLIME POPMYNbI MPU YCIOBUK, YTO
OHU NPEaOCTaBNAIOT TY e MHdoPpMaLInIO.

KpuBble AOMKHblI UMETb TOYHOCTL nokaszaHun 0,1 K. 30Ha, B KOTOPOU paspeLleHo NpoBOAUTL MPUEMHbLIE
UCNbITAHUA, A0MKHA ObITb YKa3aHa cornacHo 5.3.2.

Ecnu ana ydyeta BNUAHUA Apyrux napameTpoB NpeaycMoTpPEHbl KOPPEKTUPOBOYHbLIE KPUBLIE (HANPUMEDP,
CKOpPOCTb BETpa, atTMOoCcEepPHbLIM rpaaneHT, ocnabneHune dakena, atMocpepHoe AaBrneHUe, KOIPMPULNEHT
BNUAHUA, KOSPDMULUUEHT pELIMPKYNAUMUK), OHU AOJKHbI MPUMEHATLCA B COOTBETCTBUM C YCITOBUSAMU AOroBopa.

c) [ln4a rpagupeH cMeLlaHHOoro Tmuna CoCToaHUE BO3ayxXa Ha BbIXoae AO0JMKHO ONPeAenaTbCs No KaXKaomy
N3 yKa3aHHbIX IPaHUYHbIX YCIOBUMN:

- Temneparype cyxoro TepMomeTpa f,

- OTHOCUTENbHOWN BNAXXHOCTU ¢ NN TEMNEpaType MOKPOro TepmomeTpa f,.

KOHTpOnb Apyrnx nokasaTtenen yctaHaBnuMBaeTCcsa 4OrOBOPOM.

5.3 YcnoBuda npoBeaeHUs UCNbITAHUN

5.3.1 O6bwue ycnoBus

PesynbtaThl UI3MEPEHUIN, NONYYEHHbLIE BO BPEMSA NPOBEAEHUA UCTMbITAHUN, YYUTLIBAKOTCA TONLKO B CNy-
yae cobnogeHns ykasaHHbIX BbiLle TpeOboBaHUMN.

5.3.2 [lonycTumMmble ycnoBusa pabdoTbl

5.3.2.1 Bo BpemMa ncnbiTaHUU 3HAYEHUSA NpPeacTaBneHHbIX NoKasaTtenenm MOryT oTnn4arbcsa OT NMPOEKT-
HbIX 3HAYEHUN B Npeaenax:

- 00bEMHbLIN pacxoq umpkynupytolen soabl m B npegenax + 10 % nNpoekTHOro o0bLEMHOIo Pacxo-
Aa my,,

- AnanasoH oxnaxaenus f, — t. B npeaenax 20 % npoeKkTHOro 3Ha4YeHus f ..,

- TennoBas Harpyska P B npeaenax £ 20 % OT NpOEKTHOW TENNOBOWN Harpy3ku F,,.

5.3.2.2 B TeyeHue nocnegHero 4yaca, 3apepLuaroLlero nepuon UcnblitTaHUU, HEOOX0AUMMO COONAAaTH
cneayroLwine ycnoBus no OTKNOHEHUSAM:

- pacxoj Boabl — He bonee = 2 % B 4ac;

- TennoBaga Harpy3ka — He bonee = 2 % B 4ac;

- HApYXXHaA TeMneparypa no MOKPoMy TepMOMETPY — He bonee 1 KA.

5.3.3 XapakTepuCTUKKN BOAbI

Ka4yecTBO UMPKYNALUMOHHON BOAbI, 4 TAaKXe BOAblI ANA NOMONMHEHUA AOIMKHO HAXoAUTbLCA B AMana3oHe
XapaKTepPUCTUK, YKa3aHHbIX B JOrOBOpPE.
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B yacTtHOCTKN, HEODXOAMMO NMPOBEPUTL COAEPXKAHWE PACTBOPEHHbLIX U HEPACTBOPEHHbLIX TBEPAbIX BE-
LLIECTB, MAacen N OpraHNYeCcKnx COCTaBNALLNX.

OO0Lee coaepxaHne pacTBOPEHHbLIX TBEPAbIX BELLECTB HE AOIMKHO NPEBLILLATL CreayioLmnX nokasartenen:

- 5000 mr/m>;

- bonee yem B 1,1 pasa NpoeKkTHOE coaepXaHNe TakKuX BELLECTB.

Coaep>kaHne MmacngaHbiX, CMONAHbIX U XXUPOBbIX BELLECTB B LMPKYNALMOHHON BOAE HE AOIMKHO MPEBLI-
wate 10 Mr/m3.

MeToabl onpeaeneHnsa cogepxaHua TBEpPAbIX BELWECTB yka3aHbl B EH 872.

5.3.4 [lpouyue ycnosus

5.3.4.1 TpeboBaHusa, cBda3aHHble C 000Pya0BaAHUEM

[paanpPHA NONMHOCTbLIO AOMKHA HAaXoAUTbCA B paboyemM CoCToAHMK. B YacTHOCTKU, cuctemMa pacnpegene-
HUS BOAbI, KANNEOTOOMHUKU U caM Kopnyc TennoodOMeHHNKa He AO0MKHbI coaepaTb TaKOoro KonM4yecTtBa UHO-
POAHbIX TEN, KOTOPOE MOrMo Obl NPENATCTBOBATb HOPMAarNbHOMY TEYEHUIO BOAbI NN BO3ayXa.

[1na Toro 4yroOblI yAOCTOBEPUTBLCA B Hagnexxawen pabore rpagupHu, nepen Hadarnom UCrbiTaHUKU 0De
CTOPOHbI A0roBopa AO0MKHbI MPOBECTU OCMOTP 0DopyaOBaHUA.

5.3.4.2 TpeboBaHusd, cCBA3aHHbIE C KNMMMATUYECKNMWU YCIMOBUAMM

Knumartn4yeckue ycnoBusa A0MKHbI HAXOAUTLCA B Npeaenax HopMarbHbIX YCNOBUA paboThbl, 3TU NoKasa-
Tenu onpeaenarTca NyTeM CcOornacoBaHnUa Mexxay 3akasdmkom U npon3BoOAUTENEM.

Ecnn ycnoBuda no BETPOBOW HArpys3ke cornacoBaHbl B 40roBope, 3Ha4YeHUsd cpeaHen U MakCuMaribHOW
CKOPOCTEN BETPA AOIMKHbI HAXOAUTLCA B npeaenax NPOEeKTHbIX rPaHUYHbIX 3HAYEHUN, YCTAHOBNEHHbIX A0ro-
BOpOM. B Takom cny4yae BNMUAHUE BETPOBbLIX HArpy30K y4UTbIBAETCA NPOU3BOAUTENEM FPAaUPHN, KaK yKa3aHo
B 9.3.2 UNn B NPUNOXEHUN A.

Ecnun B gorosope npeaernbHble 3Ha4YEeHNA HEe YCTAaHOBIEHbI, CPeAHAA CKOPOCTb BETPA HE AO0JKHA npe-
BbILIATL 3 M - ¢~1. CTabuUbHOCTb CKOPOCTM BETPA AOMKHA XapakTEpPM30BaTLCS COXPaHEHWEeM CTaHAApPTHOMO
OTKITOHEHNA CKOPOCTU BETPA ¢ (M/C) OT CPaBOYHOro 3Ha4YeHUA B nepeaenax rpaHUYHbIX 3HAYEHUN B TEYEHUE
nony4yaca (30 MMH) nepen NnpoBeaAEeHNEM 3aMepa U BO BPEMSA HEIO HE3ABUCUMO OT NMPOAOIMKUTENBHOCTHU Me-
puoga UcnbiTaHUA.

6<05+0,2V,,., — ANnsa BCEX CNy4aes.

Kpome Toro, npu npoBeaeHUn NCnbiTaHNN aTMOCEPHbIE YCNOBUA AO0MKHbI OTBEYAaTb YKa3aHHbIM HUXE
YCINOBUSM:

- OTCYTCTBUE A0XKAOA, CHEra unu rpaaa;

- OTCYTCTBME TyMaHa, pasHuLa mexay nokasaHusmu cyxoro repmomMetpa f, 1 MOKporo TepMmomeTpa f,,
nomkHa ObITh 6onee 0,1 K;

- MPU HanNU4Mn OoOLEKTOB, NMpeacTaBnALWMX COO0MN NPEnATCTBUA (Apyraa rpaaupHda, MalUMHHLIA 3an
N T. MN.) N HAXOOALLUMXCA NO COCEACTBY C rpaaupHen, BO BHUMaHUE NMPUHNMAKOTCA TONbKO T€ PEe3ynbTaTthl, KOTO-
pPbl€ MONy4YeHbI B TO BPEMSA, KOrga BeTep He Ayn CO CTOPOHbI AAaHHbIX OObEKTOB;

- YCpPEAHEHHaa Temneparypa OKpy>atoLlero Bo3ayxa no Brna)kHoMy TepMOMETpY {,, Ha BXo4e BO3AyXa
AOIMKHa coctaBnsAaTb He meHee 2 °C (f,, 2 2 °C).

[ naBHbIM O0Dpa3oM Ana rpagupeH ¢ eCTeCTBEHHOMN TAron 0onbLioe 3HA4YEHUE UMEET KOHTPOMb aTMOC-
depHOro rpagneHTa Bo Bpem4d NpoBeaeHNAa UCNbITAHUA, MOCKONbKY OH BIUAET HA NMOTHOCTb BXOAALLEr0 BO3-
yxa, KoTopas saBnseTcsa O4HOW U3 COCTaBMALMUX TArN, 3actaBngioLuen paborarb rpaampHio. B Tom cnyyae,
Koraa 3sHadeHue atMocdepHoro rpagueHTta obino corrnacoBaHo B 40roBope, 3Ha4YeHUe cpeaHero rpaguenHTa,
N3MEPEHHOIO Ha BbLICOTE, paBHOU ABOUHOW BbICOTE rpaanpPHU, A0MKHO HAX0AUTLCA B npeaenax, yka3aHHbIX B
TeXHUYecKknx TpedboBaHuax. B cnyyae, ecnn atMocdepHbIn rpaamneHT He Dbl YCTAHOBIEH JOMOBOPOM, CPe/l-
Hee 3Ha4YeHue rpaameHTa omKHO ObITb OTpuuaTenbHbIiM U NpeBbiaTb MUHYC 1 K Ha 100 M.

[TokasaTenem rpagueHTa aBnaeTca adbconoTHaAa Pa3HOCTb MEXAY cpeaHen TeMnepaTypon no Cyxomy
TepMOMETPY {, Ha BXOA4e BO3ayXa B rpagupHIO U TEMMNEPATYPON OKpyXatoLLiero Bo3ayxa no Cyxomy Tepmome-
Tpy {,. Temneparypa B npeaenax or MuHyc 1 K go 0 KB OonbLUMHCTBE Cny4YaeB COOTBETCTBYET aTMOCHEPHOMY
roagueHTty B npeaenax ot 0 KHa 100 m ao muHyc 1 K Ha 100 m.

PasHuua mexay sHa4eHnemM Temneparypbl OKpy>KatoLLero sosayxa t, no Cyxomy TepMOMETPY U 3HaYEHMU-
eM cpeaHen Temnepatypbl Ha BXoA€e BO3ayxa B rpagupHio t, N0 CyxoMmy TEPMOMETPY AOIMKHA yAOBNETBOPATL

cneayloLemMy YyCnoBUIO:
~1<(t.—t)<O0K.

[pyrum nokasarenem rpagupHu 9BRSAETCH BEPTUKANBbHbLIA FPAagUuEHT TEMMEPATYPbI MO CYyXOMY TEPMO-
METPY, NPeacTaBAALWLMA CODOW pasHULY TeMnepaTtyp No CyxXOMy TEPMOMETPY MEXAY YPOBHEM 3eMIN U
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BEPXHEN OTMETKOW BBOAA BO3Ayxa. Ha BpemMsa NpUeEMOYHbLIX UCNbITAHUU cpeaHee 3HaYeHne TeEMNepaTypsbl no
CYXOMY TEPMOMETPY B BEPXHEN TOUKE UMM HA BEPXY BBOAA BO3Ayxa AOIMKHO ObITb KAk MUMHUMYM Ha 0,15 °C
HUXE CpeaHero 3Ha4YeHna TeMmnepaTtypbl N0 CyxoMy TEPMOMETPY, UBMEPEHHOrO Ha BbicoTe 1,5 M Hag ypOBHEM
3EMIMN.

B cnyyae HapyweHusa TpeboBaHnin (NONOXKUTENbHLIM aTMOCMEPHLIN TPaAUEHT), HE3ABUCUMO OT MNOKa-
3aTensd, aKkcnnyartauuMoHHbIE UCTIbITAHUA MOTYT NMPOAOIMKATLCA TONLKO NPU YCNOBUK COrnacusa BCeX y4aCTBYIO-
LLINX CTOPOH.

5.3.4.3 TpeboBaHuga no paboyen KoHPUrypaumm

Bo BpeMa UCnbITaHUU rpaanupHa AOMKHA UMETL CBOID HOPMAanbHYIO KOHUrypaumio, cuctema npeaor-
BpalLeHUA HaMep3aHUa A0mKHa ObiTb OTKIIOMEHA, 00X0AHbIE KOHTYPbI 3AaKPbITHI.

5.3.4.4 YcnoBusa ncnonb3oBaHuga npudopos

[lepea Ha4yanoMm UCnbITAHUA, B criydae NnpUMEHEHUa HENPAMOro MeEToaa onpeaeneHna pacxoaa, Heob-
XOAUMO BbIMONHUTb KANMOPOBKY NCMNOMb3yEMbIX USMEPUTENbHbIX 4aTYNKOB U NPNOOPOB.

6 MeTtogouka npoBeaeHUsA NCNbITaHUN

6.1 Accneayemble napamMeTpbl

B Tabnuue 2 npuseaeHbl napaMmeTpbl, BNMUAIOLLME HA TEMNMNOBLIE UCMbITAHUA ANA KaXI0ro Tuna rpaau-
PEH, NpeaCcTaBneHHbIX B pa3aene 1.

Tadonu Ll a 2 — I'Iapameprl, BITUAROLLKWE Ha TelJ10Bble UCNbITaHWUA 41A KaxX40ro Tuna rpagupeH

ATMmochepHbIn | SdhdekT Tara
Tun rpagupHn TeMnepaTypa Bo3ayxa rpaaUeHT BeTa BEHTUNATOPA Hpyroe

EcTecTBeHHada Tara Cyxoun TepMOMETP (BXx0A) X X —

MOKpbIN TEPMOMETP (HapyXHas

TeMneparypa)
EcTecTBeHHaa T4ra, | Cyxon TepMoMeTp (BXOA4) X X X
ycuneHHaa BeHTUNA- | MOKpbIM TEPMOMETP (HapyXHas
TOPOM TeMnepartypa)

[TouHyguTensHaa tara | Mokpbl TEPMOMETP (HapyXXHas —

(KpOME CEPUUNHbBIX) TeMnepaTtypa Unu Temnepatypa
Ha BXoAe)

McnaputenbHasa/cyxas

C YMeHbLUEHHbIM (pa-

Kenom

EcTecTBeHHada Tara MOKpbIN TEPMOMETP (HapyXHas X LHononHuTteneHas
TeMnepatypa unu Temnepatypa npoBepka hakena
Ha BX0oAeE)

[TpuHyguTenbHaa tara | MokpblM TepMOMETP (HapyKHas
TemMnepaTypa Unu Temneparypa
Ha BXoAe)

A PelnpKynaums He SBNSETCA rapaHTUAHBIM Cly4Yaem.

6.2 KonnyecTtBO NsmMepeHumn

[loKkaszaTtenu, KOTopble AOIMKHbI N3MEPATLCA ANA Ka)Xa0u N3 Cneayomx xapakTepPUCcTUK:

a) TennoBble XapaKTePUCTUKN:

- CKOPOCTb BeTpa Ha BbicoTe 10 M HAg ypOBHEM 3EMIHU;

- HanpaBneHue BeTpa Ha BbicoTe 10 M HAg YPOBHEM 3eMINU (TONbKO €CNK YYUTbIBAKOTCA onpeaeneHHbIe
CeKTopa);

- nntoBUOMETPUA (NPU HEOOXOAUMOCTH);

- aTMOC(PEpPHOE AaBneHne p,.;

- TEMNepaTypa Hapy>XHOro Bo3ayxa no Bna>XHOMy TEPMOMETPY Ha BbIXoAae L., U3AMepsaAemMasd Ha BbICOTE

wa’
10 M HaA YPOBHEM 3EMIJIN UTTN alIbTEPHATUBHO, — OTHOCUTEIBbHAA BITAXXHOCTb HAPYXXKHOIO BO3AyXa Q,
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- TEeMneparypa okpy>atoLlen cpeabl No CyxoMy TEPMOMETPY Ha Bxoae t,, namepsiemasi Ha Bbicote 10 M
HaJ YPOBHEM 3EMIU;

- TeMneparypa Bo3ayxa no Cyxomy TEpMOMETPY Ha BXOAE B MCNAPUTENbHYIO rPaanPHIO { 4;

- Temneparypa Bo3ayxa no BrnaxHomy TepMOMETPY Ha BbIXOAE U3 UCNaputTenbHOU rpaaupHun f, nnu anb-
TePHaTUBHO — BIaXHOCTb BO3AyXa HA BXOA€E BO3Ayxa B UCNAPUTENBHYIO rPAAUPHIO @ ;

- TemMneparypa xonogHou soabl ,;

- TeMneparypa ropstien UMpKynupytoLien Boabl (€Crnvm NnpuMeHUMO) f,;

- Temnepatypa AobaBouyHoli Boabl £, (Npu Heobxoaumoctu)');

- Temnepatypa oTéupaemon Boabl ¢, (npu HeobxogumocTmn));

- 00bEMHbIWM pacxoq UMPKYNUpYIOLWEW BOAbl B UCNAPUTENBHOWN rpagupHe m;

- 00beMHbIN pacxoa Nony4eHHon BoAbl m,, (Npw Heobxoaumoctn)!);

- 06bemM pacxoga oTéupaemon Boasl m, (Npu HeobxoanumocTm) '),

b) Hanop Ana nokaynBaHua BOAbI NO rpagnpHe:

- 1aBNeHue B Bog03abope oxnagutenbHoro Beoaa (Mnu nMMUT nogadm).

C) XapaKTepuUCTUKN yHOCA BOAbI:

- 00beM pacxoga BoAbl C TAKUMU XKE XUMUYECKUMU XapaKTepucTukamu, UYTo U Boga, TepsaemMas 1n3-3a
yHoCa Bnaru m,.

d) YMeHbLUEeHUe Wwnenda:

- Temneparypa no MOKpoOMy TEPMOMETPY Ha BbIX0A€E U3 rpaaupHu £, , NN OTHOCUTENBHOWN BNAXXHOCTU (.,

- TeMneparypa no cyxomy TepMOMETPY Ha BbIXOA€ U3 rpaaupHu {.

e) ATMOCEPHbIN BEpPTUKANbHbIU TpagneHT G.

f) MoLIHOCTb, noTpebnaemas BEHTUNATOPOM.

6.3 lMokasaTenu, KOTOpble AOMKHbI ObITbL OnNpeaerneHbl

Cnepyowme nokasarenu 4omKHbl ObITb onpeaeneHdbl NPy NOMOLLM PacCYETOB:
- MACCOBbIW pacxod BOAbl Ha BXOAE B rpaaupHIo;

- CTENEHb OXNnakaeHus f, — I ;

- CpeaHnaa Temneparypa oxna)aeHHou Boabl {,..

6.4 N3mepeHnUa u pacyert cpeaHUX 3HAYEeHUN

6.4.1 amepeHuna atmocdepHbIX NapaMeTpoB

6.4.1.1 IamepeHna ckopoCcTu 1 HanpaBneHUa BETPA

MN3mepeHnsa CKOpPOCTU Vo U HanpasneHnsa setpa D,y AOMMKHbI ObiTb NpOBEAEHbl aHEMOMETPaMM Ya-
LLIEYHOro Tuna u dgnrorepamm Unm npm NOMoLUM y3rnoB aHeEMOMETP/dnorep.

[1pn BbINOMHEHNU pACLUMPEHHbIX UCMbITAHUN, ONPEeAENAOLLMX BNIUAHUE BETPA HA nnoLuaake Ha paboTy
rpagupHn, PEKOMEHAYETCA UCMONb30BaHNE TPEX U3MEPUTENBbHLIX MPUOOPOB, NPU 3TOM OAHOIN0 U3MEPUTENDb-
HOro npundopa 40CTaTO4YHO.

[1na OTKpbITOro NnpocTtpaHcTea Nnpubop aomkeH ObITb pasmMeLlleH Ha BbicoTe 10 M HAA4 YPOBHEM 3EMIN,
Npu 3TOM N3MepUTENnbHbIE NPUOOPLI AOMKHbLI pacnonararbCa Ha pasHbIX CTOPOHAX, €CNK 3TO BO3MOXHO, Ha
MUHUManNbHOU guctaHummn 300 m oT NOOro KPynHoOro npeameta (rpaaupHn, TEXHUKU, HaXoaAaLLENCH Ha MIo-
lwaake, u T. n.). JaHHble yCcrnoBua A0MKHbI ObITb yKa3aHbl B COrnaLleHnn Mexxay 3akasdmkom v UCNONMHUTENEM.

6.4.1.2 VIamMepeHna Temnepartypbl HAPY>XKHOTo BO3AyxXa No CyxoMy U MOKPOMY TEPMOMETPY U OTHOCK-
TENbLHON BNA>XHOCTU U aTMOCPEPHOIO AaBNEHUA

Ecnu TpebyeTca, TeMmneparypa Hapy>XHOro Bo3ayxa rno cyxomy m MOKPOMY TEPMOMETPY UM OTHOCKU-
TenbHada BNa>XHOCTb N aTMOCEPHOE AaBNeHNE BO3ayxa AOMKHbI NU3MepPATbCcA Ha BbicoTe 10 M Ha4 YPOBHEM
3eMIM Ha MECTe, rae nNpoBoAUINNCL U3MEPEHNA CKOPOCTU U HanpaBneHua BETpa, NOCPeACTBOM TEPMOMETPA
n dbapometpa.

[ne HeoOxoaAMMO, cpeaHUN TeMnepaTypHbIU BEPTUKANbHbLIN rPaAneHT OKPY>KatoLLEero Bo3ayxa no cyxomy
TEPMOMETPY AO0IMKEH UBMEPATLCA B HEMNOCPEACTBEHHON ONU3OCTU OT rPaaupPHU, MeXOy OTMETKON LeHTpa U

BEPXA BX0A4a BO34yXa, U HA BbICOTE, B ABA pa3a NMpPEeBbLILLAOLLEN BLICOTY UCNAPUTENBHOW rPaAaNPHM.
30HAbI AOMKHbI ObITb 3ALLUNULLIEHBI OT CONTHEYHbIX NTYYEN U J0XKAS.

1) YKa3aHHble TeMneparypbel U pacxoj H606XO,EI,MMI:I, TOJTBKO €CJ1N COOTBETCTB)/I-OLLI,MI?I YpPOBEHE MNOTOKa AOMNOJIHU-
TernbHOW BOAbI BXOAUT UMW BLIXOOAUT MeXy CeHeHUAMWU USMePEeHNA TeMNepartypbl FOpFIqGBﬁ N XonoaHoOW BOAHLI.
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6.4.1.3 OnpeageneHne goxaa

OnpeaeneHne 4o0Xxa8 MOXET ObITb BbINOSIHEHO KOBLUEOOPA3HbLIM MIIOBUOMETPOM UMM HANPUMEP, UHAW-
KaToOpoOM A0XAS, UNu BU3yarnbHbIM CNOCODOM.

6.4.1.4 IamepeHna Temneparypbl BoO3gyxa Ha BXoae No0 CyxoMy U MOKPOMY TEPMOMETPY UIMKU OTHOCKU-
TENbHOW BIMA>XHOCTU

[1na cpeabl, HE CBA3aHHOW C UCNAPUTENBLHOU rpagnpHEN, TEMNEPATypPa BO3gyxa Ha BX0OAE MO CyXOMy
TEPMOMETPY f. U MOKPOMY TEPMOMETPY f,, (MNTM OTHOCUTENbHAsA BNA)XHOCTb) JOIMKHA N3MEPATLCA ONM3KO OT
BX0JAa BO3ayxa HA MakcumMmarnbHOU gucrtaHuum 1,5 m.

MuHMManbHOE KONUYECTBO AaTYMKOB AOMMKHO ObITb NN, TA€ N, — KONUYECTBO AaTYMKOB MO OKPYXKHO-
CTW; n,, — Konu4yecTBo Npob no BbICOTE BXOAAa BO3Ayxa (CM. Tabnuuy 4).

[1pn Mcnonb3oBaHNMN HECKOMbKUX AAaTYMKOB OHU AOIMKHbI ObITb pacnpeaenexHbl ¢ onpeaeneHHbIMU UH-
TepBanamMn Kak No OKPY>XHOCTU, TaK U NO BEPTUKATN.

Ecnn npoObl CHATLI TONBLKO HA OAHOM YPOBHE, NMPEAnOYTUTENBHO OHWU AOIMKHbI NPOBOAUTLCA B LIEHTPE
NMPUTOYHOIO BO3ayXxa.

[TpoObl AOMKHBLI ObITb 3aLUULLEHbI OT BAUAHUA BOAbI U MPAMbIX CONMHEYHbIX NyYEN.

I[1na cpeabl, HE CBA3AHHOW C UCNAPUTENbLHOW rpagupHen, npodbl bepyTca Tam, rae HET KOHCTPYKLIMKN W
BbiAAKOLLUMXCA HAPYXy NPeaAMETOB, B paguyce 45°, kak noka3zaHo Ha PUCYHKe 1.

A

1 — BepPXHWIA YPOBEHb BbIX0Ja BO3ayXa; 2 — 30Ha 6e3 Mellato-
LLMX SNEMEHTOB

PucyHok 1 — 3oHa 6e3 MellatoLlLnx sNeMeHTOB Ha BXO-
e Bo3ayxa

Ecnn ykaszaHHble ycnoBus He cobnioaatoTcs, HeoOX0AMMO JONONMHUTENBHOE COrnaLlleHne Mmexay Ctopo-
HaMu. Tam, rae NCnonb3yTCA AONONHUTENBHLIE TOYKU UBMEPEHUSA, PE3YNbTaThl 4OIHKHbI YYUTLIBATL BIIUAHUE
TEX NOBEPXHOCTEN, KOTOPLIE OHU NPEACTABNSAIOT.

6.4.2 NIamepeHna u pacyer adCONMOTHOU U OTHOCUTENIbHOM BMaXHOCTU HAPYXHOro BO3AyXa
(X0 1 o)

N3mepeHna HapyXHON BNaXXHOCTU AOMKHbI ObITb MPOU3BEAEHbI C UCMONbL30BAHNEM TPEXCEKLIMOHHOIO
NCUXPOMETPA UMNN TPEX TMAPOMETPOB (HANPUMeEP, TOYKU POChI). ITU NPUOOPLI A0MKHbLI ObITh 3aLUULLEHbI OT
NPAMbIX COMHEYHbIX nyyen u goxasd. lNpuodopsl pasmewarorca Ha Bbicote 10 M HaA 3eMnen BONM3N MECTAa U3-
MEPEHUA CKOPOCTU U HanpaBreHUA BETpPA.

N3amepeHna NCUXpoOMETPOM CYXOW U BIAXXKHOWU TEMMNepaTypbl NO3BONAKT ONPeAEnUTb OTHOCUTENBLHYIO
BITA>KHOCTb OKPYXXaIOLLIErO BO3AyXa, a TakKe abCOMNOTHYIO BNAXHOCTb, AN YEro MOXXHO UCMNOMb30BaTb METO/
pac4yeTa, yKka3aHHbin B 8.2.3.

B cnyyae ucnonb3oBaHnda ruapoMeTpoB KOMOMHUPOBAHHbLIE U3MEPEHUA OTHOCUTESNIbHON BIIAXKHOCTU U
TEMNEPATYPbI N0 CyXOMYy TEPMOMETPY MO3BONAIOT paccynTaTtb TEMNEPATYPY NO MOKPOMY TEPMOMETPY, NPU
9TOM 3Ha4YeHue adbCoNTHON BNAXXHOCTU OKPYXKAIOLLIEro BO3ayxXa pacCYUTBLIBAETCA MO 3TOM XKe hopmyne.

6.4.3 IamepeHua atMocgepHOro gaBneHus p.,

ATMOCepHOe gaBneHne MOXKET OblTb UBMEPEHO C UCMOSb30OBAHMEM AaTunka adbCOMOTHOIO AaBneHUS,
3aLlULLEHHOIoO OT BO3AENCTBUA BETPA.

6.4.4 TemnepaTtypa BoAbl

6.4.4.1 OnpeaeneHue TemnepaTypbl ropayen soabl ?h
Ecnn BO3MOXHO, UCNbITAHUA A0IMKHbI NPOBOAUTLCA MPU MOMOLLN OTKIMOYEHNA KOHTYPOB BOAbI HA MOMNOJI-

HEHMUE U NPOMbIBOYHOW BOAbI. ECNN HET BO3MOXXHOCTH, TEeMNepaTypa A0MKHA ObITb U3MEPEHA B COOTBETCTBUY
c6.4421n6.443.
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a) UBMEPEHNA TEMNEPATYPLI LIMPKYNUPYIOLLEN BOAbLI MPU AOCTUXEHUWU rpaaUPHN:

- TeMneparypa ropsyen BoAbl AO0IMKHA OblTb M3MEPEeHa B CTOAKE UM HA BoaopacnpeaenuternbHOM
y4yacTKe rpagupHu;

- B Clny4vae AByX BXOAOB ANA BOAbl TEMNepaTtypa AoMmkHa ObiTb USMEPEHA HA KaXXOOM CTOSAKE UK Ha
BoAopacnpeaennuTenbHOM y4acTKe;

- UBMEPUTENbHOE YCTPOUCTBO AOMKHO BKMOYaTh B Ce0S TPU 30HAA HA KaXKAbl CTOAK UKW BoAOpacnpe-
AENUTENBbHBLIN Yy4aCTOK.

D) pacyeT cpeaHen TeMmneparypbl ropayen BOAbI:

- OIUH BXOJ ANA ropsayen Boabl — cpeaHasa temnepatypa {p pasHa cpeaHeapudmeTndeckon Temnepas-
Type, USMEPEHHON B KaXXAO0WU TOYKE;

- 1IBA BX04Aa And ropsa4ven Boabl — CpeaHAAa TeMnepartypa ropayen soabl 40mkHa ObITb paccyuTaHa, Uc-
X044 U3 TeEMMNepaTyp nNo COOTBETCTBYIOLLMM MOTOKAM.

6.4.4.2 OnpeneneHne Temneparypbl BOAbl HA NONOMNHEHKE .,

TemMmnepartypa BoAbl HA NONONHEHNE AO0IMKHA U3MEPATLCA HaA BXOAE B OXna)kaatoLLUun BOOAHOWU KOHTYP.
N3ameputenbHoe yCTPONCTBO BKIMOYAET B cebA Tpu 30HAA.

CpeaHaa remneparypa Boabl Ha NOMONMHEHUE paBHa cpeaHeapudPMETUYECKOMY 3HAYEHUIO BCEX U3ME-
PEHHbLIX TEMMNEPATYP.

6.4.4.3 OnpeaeneHne Temneparypbl NpoayBOYHOWN BOAbI ),

TemnepaTtypa npoayBOYHOW BOAbl AOIMKHA ObITb M3MEpPeHa B MecTe cOpoca npoayBOYHOW BOAbI, Ha
rpaHuue rpagupHu.

N3mepuTenbHOEe yCTPOUCTBO AO0MMKHO BKoYaTh B Ce0A Tpu 30HAA.

CpeaHaa TeMmneparypa npoayso4vHON BOAbLI onpeaensaeTcd Kak cpeaHeapudMeTn4yeckoe 3Ha4YeHne n3s-
MEPEHHbIX TEMNEpPATYP.

6.4.4.4 OnpeaeneHne Temneparypbl OXNaXaA€HHOWN BOAbI { ..

a) U3MepeHne TemnepaTypbl LMPKYNUPYIOLLIEN BOAbI HA BbIXoAe N3 baccenHa XonogHoM BOAb!

O0Laga YacTb

TemnepaTypa UMPKynuUpytoLen Boabl, NPeanovTUTENLHO, A0IMKHA U3MEPATLCA BHYTPU TPyO, HA BbIXOAE
U3 rpaaupHN N nepeg Hacocom (XonoaHOW BOAbI) UM HEMOCPEACTBEHHO B BOAOCTOKE. TaK e U3MepeHus
MOTYT ObITb NPOBEAEHbLI U MOCNE HACOCa, HO B Cryvyae KoppeKkuuu TemnepaTypbl oxnaXaeHHoW BoAbl, 3a CYET
Tenna nepeaaHHoro npu paboTte Hacoca, nNpu 3ToM TpPebyeTCca NPUHATL MEPLI ANda nNpeaoTBpaLLEHUA NOTOMOK
(HanpuMmep, NONTOMKU TEPMOMETPA);

D) namepeHuna BHyTpu Tpyo

B cny4yae HECKONbKUX BbIXOAALLMX MOTOKOB TEMMNEpATypa A0MKHA UBMEPATLCA B KaXXA0M U3 HUX.

MuHumMmanbHoe Konn4yectso oOpasLoB HA OAHOM BbIXOAALLEM MOTOKE AOIMKHO ObITb 2,5\/¢:;me -10_3,
rae q,,, BbIDAXXEHO B KT c~1. OBpa3sLpbl 4OMKHBI ObITb PACMONOXEHDI, KAk yka3aHo B EH 306;

C) UBMEPEHNA B CTPYKTYpE 0TBOAALLEN BOAbLI

MuHuManbHoe 4Yncno nNpod AOMKHO ObITb que -10_3, rae q,,, BbIPAXXEHO B Kr - c1.
[pu rmydbuHe oAbl cBbille 1,5 M A0MKHbI ObITb B3ATbLI NPOOLI C ABYX YPOBHEMN.

[TpuMmevyaHne —EcnntemnepaTypa Ha o4HON UNK Bonee N3MePUTENBHLIX TOYEK OTNKYaeTca bonee YeM Ha 1 K
OT CpeAHeN, NePBLIM LWAroM K yCTpaHEHUK HETOMHOCTU AOTKHO ObITh YBENMYEHNE KONMNUYECTBA AaTYMKOB B ABa pasa.
CCITM HETOYHOCTU HenpueMnemsbl, TO HeoOXoAMMO ONpeaenUTb TeMnepaTypy Mo NokKanbHOW CKOPOCTU (NyTeEM
N3MEPEHUSA).

B sTomMm crnyyae HEOOX0AUMO COCTaBUTbL rpadPukm CKOpPOCTU ANA BOAbl NEPNEHANKYNAPHO K CEKLIMN U3-
MEPEHUS, eCNK CPeaHAA TeMnepaTtypa B 04HOMN UK Donee U3MePUTENbHbLIX TOYKAX OTNMYaeTcs bonee 4yem Ha
1 K Ha oAnH BbIXO4 B TEYEHUE UIMEPUTENBLHOIO Nepuoaa. 31U rpadPukn, ¢ 0OAHON CTOPOHLI, 4AOT BO3MOXK-
HOCTb onpeaennuTb MMHUMAarnbHOE KONMMYECTBO yCTaHABNMUBAEMbIX JATYUKOB N UX MECTOPACNONOXEHUSA U Bbl-
ACHWUTb, €CINN 3TO HEOOX0AMMO, UCX0AA U3 ONMUCAHHbLIX YCINOBUIN, B3BELLEHHOE 3HAYEHNE TEMNEPATYP C YYETOM
CKOPOCTEMN.

Tam, rge umkn NnonorHEeHUa He OTKIYEeH, HEOOX0AUMO NPUHATL MEPbI NPEeAO0CTOPOXKHOCTU, HANPUMEP,
BbIMOMHUTbL U3MEPEHUE NOSA CKOPOCTEU, YTOObI UCKIIOHYUTL, YTO OAHOPOAHbLIE MOTOKU HE DyAYT ODHAPYXEHDI.

6.4.5 Pacxoa Boabi

6.4.5.1 O0LIKMe NnonoXkeHUs

CyLLUEeCTBYIOT ABAa TuNa pacxoga BoAbl, KOTOPbIE BXOAAT B rpagUpPHIO U BbIXOAAT U3 HEE:

- pacxoj BOAbl, HEU3MEHHbLIW BO BPEMEHU (pacxobl, co3laBaeMble Hacocamu, 6e€3 perynupyroLmx Me-
XaHN3MOB CUCTEMBI).
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[MTpumedyaHune — Cneayer NPUHATL MepPbl NPEAOCTOPOXKHOCTN AN obecneyeHnsa nageHuns JaBneHunst HeM3MeH-
HbIM BO BpeMs UCNbITaHWUIA (YncTble TpybonpoBoabl).

- YPOBHU pacxoga BO/Abl, KOTOPble U3MEHSATCH B 3@aBUCUMOCTN OT 0DCTOATENLCTB (YPOBEHL BOAbI, KNa-
naH, NOPOr U T. A4.).

[TpumMmevyaHne — VamMepeHUa pacxoaoB Takoro Tuna NpoBOAATCA Ha MOCTOAHHOW OCHOBE BO BpeMA padbouunx
NCNblTAHUN.

6.4.5.2 IamepeHne oObEMHOIo pacxoga LMPKyNUpyoLLEN BOAbl HA BXOAe B rpaaupHIO m
B 3aBUCMMOCTM OT TUNA oXnakaaroLlero KOHTypa rnorepu BoAbl MOryT OblTb NOCTOSAHHLIMWU UMM U3ME-

HAOLWMMUCS.

B nepBoM cnyyae U3MepeHnda cneayet npoBOAUTb ANA Ka)Aoro Tmna HacocoB, MPOBEPAEMBIX B IKC-
nnyatayum npyv NOMOLLUXM METOAA 30HbLI CKOPOCTEN, METOAA NMOCTOAHHOTO BNPbLICKA NOTOKA, C NCNONb30BAHUEM
paanoakTuBHbIX nHamkatopos (M3K 2975-3) nnoo nobbiM gpyrum paBHO3HAYHbIM CITOCOOO M.

Bo Bpemsa npoBeaeHUd UCNbITAHUN TEeMNEPATYPHbLIX XapakTePUCTUK KOHurypauumusa padboTatoLmnx Haco-
COB AOIMKHa ObITb NpoBEpPeHa Ang onpeaeneHnsa ooLLero ypoBHa pacxoaa.

Bo BTOpOM cny4vyae AO0MmMKHbl UCMOMNMb30BaTbCA CTaHAAPTHbLIE METOAbLI U YCTPOWUCTBA ONpeaeneHna nepe-
naga aasneHua (EH NCO 5167-1 n NCO/TO 3313) unu ¢ ncnonbdosannem nepenusa (M3K 1438-1), nmbo
HENPSAMOW METOA, KOTOPbLIW TPedbyeT npeaBapuTernbHON KanndpoBKN.

6.4.5.3 N3smepeHusa obbemHoro pacxoga nobaso4yHon Boabl m,,

Ecnn nogadyy AobaBo4HOM BOAblI HE OTKMKOYAIOT BO BPEMA onpeaeneHusa m,,, T0 U3MEPEHUNS MPOBO-
OATCA CTaHAapPTU3UMPOBaAHHLIMKU MEeToAaMuU U npudbopamMu onpeaeneHna abComntoTHOrO CHMXEHUA AaBNEHUS
(EH NCO 5167-1 n UCO/TO 3313), nepenaga aasneHua (MCO 1438-1) unm KOCBEHHLIM METOAOM, KOTOPbLIN
TpebyeT npeaBapuTEnbHON KanndpoBKN.

6.4.5.4 NsmepeHne obbemMHOro pacxoaa npoayBo4YHOW BOALI My,

Ecnu BO BpeMsi USMEPEHUN M, .. HEBO3MOXXHO OTKMKOYUTb KOMNEKTOP HUCXOASLLEro noToka BOAbI, TO
N3MEPEHUSA AOMKHbI ObITb MPOBEAEHbI CTAHAAPTHLIMKM MeToAaMKU U npubopamun onpegeneHnsa abCcosntoTHOro
cHumxeHua aasneHua (ER/NCO 5167-1 n NCO/TO 3313), nepenaaa gasneHna (MCO 1438-1) nnm KOCBEHHbLIM
METOAO0M, KOTOPbIWN NOTPedyeT npeaBapuTenbHON KanndpoBKU.

6.4.5.5 OObeMHbIN pacxod BOAbl B BUAE Kanenb CUCTEMbI PpEKynepaLnm OXnaxaeHHon Boabl q,

OObeMHbIN pacxoa BoAbl B BUAE Kanenb CUCTEMbI pekynepaunn oxnaxKaqeHHon Boabl onpeaensaeTca BO
BpeMSA UCCnegoBaHUA TEMNMOBbIX XapaKTEPUCTUK.

BenununHa pacxoaa npu yredkax gomkHa ObiTb YCTAHOBMEHA C NOMOLLLIO U3MEPEHHbLIX U NpeaBapu-
TENbHO ONpPeAENn€eHHbIX BENMUYNH pacxoaoB m,,., U m, U pacCYNTaHHbIX BEMUYMH pacxoaa m, n me.

[lorpelHoCT, NPUCyLLUNE 3STOMY METOAY, NO3BONAIOT ONpPeaenuTb TONbLKO, YTO YPOBEHbL pacxoda npwu
yTeyKax HaxoauTca HUXKE YCTAHOBEHHOTO AOrOBOPOM 3HAYEHUA.

6.4.5.6 [ngpaBnuyeckmne noTepun B KOHTYPE LUMPKYNUPYIOLLEN BOAbLI AP

Bo BpemMa ruapaBnny4eCcKuxX UCNbITAHUA TMAPaBNNYECKNE NOTEPU AOMKHbI OCTaBaTbCA HUXE 3HAYEHUM,

onpeaeneHHbIX Ha MOMEHT 3aKasa.

[ napaBnu4ecKkne noTepun MOXKHO onpeaennuTb cneayrwmmmn M3MepPeHnAaAMMU:

- PAa3HOCTU CTaTU4ECKMX HanopoB Ap C UCMONb30OBaHMEM ABYX NpPo0;

- ABYX OTHOCUTENbHbLIX BENMUYUH HAMOPOB, UCNONbL3yA ABa AaT4yMKa.

Oatynkn aomkHbl ObITb NOACOEAMHEHDBI K ABYM MOCTOAHHbLIM TOYKaM M3MepeHun. OgHa AomKHa Haxo-
ONTbCA HA BXOAHOU Tpybe ropa4ven Boabl, @ BTopasd — Ha BbIXOAHON Tpybe xonoaHOU BOAbI.

[lna BbIMUCNEHUA TUAPABAMYECKMX MNOTEPb AOMNONHUTENBLHO WCMNONbL3YIOTCA CNeaylLllmMe UCXOAHbIE
NaHHbIE:

- NnoLwwaaun nonepeyHbix cedeHn Tpyo B ToYKax oToopa AaBneHUs NPUXoasLLero u yxoasaLlero noToKoOB
BOAbI;

- pasHuLa Mexay BbIXOAOM BObl U3 pacCnbINUTENbHbLIX POPCYHOK N NOBEPXHOCTbLIO BOAbI B DaccenHe
XONOAHOU BOAbI.

[Na UCKMoYeHUA CNULLKOM O0nbLUION MHTEPMdEPEHUNN B CKOPOCTHOM MOS1€ TOYKU U3MEPEHUA AaBNEHUS
OOIMKHblI HAX0AUTLCA HA AO0CTATOYHOM yAaneHnn oT HepaBHOMEPHOCTEN BOCXOAALLUMX U HUCXOAALLINX NOTOKOB.
CeyeHuna aomKHbl ObITb pacnonoXeHbl BHYTPU UNU CHAPYXU COOPY>KEHUA.

YpoBeHb BOAbl B DaccenHe XonoaHou BoAbl HA NPOTAXKEHUN BCErO UCMbITAHUSA A0IMKEH NOoAAE PXKNBATLCS
Ha HOMWHaNbHOM YPOBHE.

M3amepeHne 00bEMHbIX PacxoaoB B LIMPKYNALMOHHBLIX Hacocax qyp- (CM. 4.5.2).
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6.4.5.7 N3mepeHne odbbeMHOro pacxoga nobaso4yHon BoAbl m,,

N3mepeHna 0mKHbl ObITb BbIMOMHEHLI TAK, KaK yKka3aHo B 6.4.5.3.

6.4.6 AHanNuU3 UUPKYNUpyoLwwen BoAbl

KOHUEHTpAaLuunsa B3BELLUEHHbIX UM PACTBOPEHHbIX BELLECTB, MAaCer, CMOJ U XXUPOBbIX CyOCTaHUWUK B LINP-

KyNUMpytoLlen soae AomkHa ObITb U3MepeHa B cooTBeTcTtBuM ¢ EH 872.
6.4.7 BbicoTa Hanopa rpaaupHu

BbicOTy Hanopa rpaanpHn BbIMUCIAOT Mo popmyne

(P-pg) VA
Hp = | - H.,
Pg 29
rije p — W3MEPEHHOE CTaTUYECKOE AaBneHue, lla;
H — BbICOTA OTHOCUTENLHO YPOBHA DaccenHa, M.

6.4.8 lNMoTpedbnaemana MOWHOCTb BEHTUNATOPOM

N3MepEeHnto NOANEXUT TONMbLKO 3NEKTPUYECKAA SHEPIUS, noTpedbnaemaa AsuratensdamMu BEHTUNATOPOB.

[ToTpebnaemas anekTpo3aHeprua AomkKHa ObITb onpeaeneHa no U3MepPEHHbIM: HaANPSXKEHULIO, CUNE TOKA
N KOS MPULIMEHTY MOLLHOCTU NUOO U3MepeHa HenocpeacTBeHHO. [pu npoBeaAeHUN U3MEPEHNIN B KAKOU-NUOO

TOYKE, yaaneHHOW OT ABUTraTend BEHTUNATOPA, CNEeAYET Y4YUTbIBATL NMOTEPU ANEKTPOIHEPTUN MEXKAY UIMEPU-
TENbHOWN TOYKOW U ABUTATENEM.

Ecnn akcnnyataunMoHHasa rapaHTua OTHOCUTCA K BbIXOAHOW MOLLUHOCTW npuBoaa, TO MOXHO MCMONMb30-
BaTb K[, ycTaHOBNEHHLIM NPOU3BOAUTENEM NpUBOAA.

[Mpnbop, NpMMEHSAEMbIN AN U3MEPEHUSA MOLLHOCTU, AOIHKEH ObITb OTKANMOpoOBaH nepea NpoBEeAEHUEM

UCrbITAHUN MPU3HAHHOWN HE3ABUCUMOMWN nadopartopmnen. TOYHOCTb MOXET KornebartbcAa He bonee yemHa £ 1,5 %
(CM. Tabnuuy 3).

Tabnuua 3 — CraHgapTHblE AOMYCKUA pasfnYHbIX NPMOOPOB ANA N3MEPEHUA MOLLHOCTU

N3mepeHne MOLUHOCTU BEHTUNATOpPA CTaHgapTHBLIN gnanasoH MOLWHOCTK BeHTUNATOpa, %
BatTmeTp 1—5
BonsramnepMmeTp 3—8

6.4.9 lpoBepka noTepu BOAbLI B pe3ynbraTe YHOCA Bnaru
6.4.9.1 YcnoBusa noTepu BoAbl B pe3ynbraTte yHOca Bnaru

O0ObeMHbIN pacxoa BOAbl, CBA3AHHLIN C YHOCOM BRaru My, NOIDKEH 0CTaBaTbCA HUKE NOPOroBOn BENU-
YNHbLI, oNpeaeneHHoOn BO BPeEM4 3aKaasa.

6.4.9.2 Metoa usmepeHus

Konn4yectBo BOAbl, YHECEHHOE MOTOKaMM BO34yXa, AOJMKHO ObITb N3MepeHo B 16 Toykax, pacnpeaeneH-
HbIX TAKUM 00pa3oM, UTOObI KaXkaas U3 HUX otcrnexkusana npuMmepHo 1/16 ypoBHA NOTOKA BO3AyXa:

- rpaanpPHA ¢ NPOTUBOTOKOM — UM3MEPEHUE AO0IMKHO ObITb NMPOBEAEHO HA BbiCcOTE 1,5 M HaA KanneoTtpa-
XaTenewm;

- rpagupH4a ¢ nonepeyHbiM MOTOKOM — U3MEPEHUE AOIMKHO NMPOBOAUTLCA HA PACCTOAHUMN HUXKE 3 M OT
KanneoTpaatensa Un BbITAXKHOIO BEHTUNATOpPA.

ObbeM pacxoga BOAbl, YHECEHHON B Kanmnsax, AOJMKEH ObITb U3MEPEH U3OKUHETUYECKUM JATUYMKOM, rae
00beM COOpaHHOM BOAbI BbIMUMTAETCHA U3 00beMa COOpPAaHHbIX coneun, NnMbdbo Apyrum paBHO3HAYHbIM METOAOM.

6.4.10 MpoBepka wneunda

6.4.10.1 O0LwWmMe NONoXKeHU4A

[na rpagunpeH, paspaboTaHHbIX C YMEHbLUEHHbIM LUNENPOM, HEIPUMBbIN LLNENT MOXKET ObITb UCCHE-
NOBaAH, €CnN U3MEPEHBbI NapaMeTPbl BbIXOAALLEro BO3ayxXa U €ro nporHo3mMpoBaHHOE COCTOAHUE HAX0aUTCA B
OONYyCTUMbIX TpaHuLax, Hanpumep, no gunarpamme Monbepa.

6.4.10.2 NamepeHus

[TapamMeTpbl BbIXOAALLENO BO3gyxa UIMEPSAIOT HA BOODpa)xaemMou nrnocKOCTU Ha YPOBHE NPUMEPHO 1 M

HaZ BbIXOAOM TaKOTO e AuaMeTpa, Kak u KOHCTpyKuns. amepeHns npoBoAAT BAONb OCHOBHOW OCU BbIX04a
BO34yXa.

14



[OCTP EH 14705—2011

R

W

30Ha BbIX0A4a nogpasaenderca Ha OANHaAKOBbIE CEKLIMKU, paBHbIE NO NnoLwlaan.

[10 NMHKUK rpaBUTaALNK ITUX CEKLIMN, a TAKXKE B LUEHTPAaNnbHOW TOYKE yCTaHABNUBAKOT MO OAHOMY MCUXPO-
METpy. Temneparypa OKpy>atoLen cpeabl N0 CyxoMy TEPMOMETPY {, U NO MOKPOMY TEPMOMETDY {,, , onpeae-
NAeTca AaHHbIMU, UBMEPEHHBLIMU AN COOTBETCTBYIOLLIETO CErMEHTA.

Bce nocneayolme aaHHbIE O BbIXOASALLEM BO3AyXe U, B YACTHOCTU, OTHOCUTENbHAsA BNAXHOCTb @, MO-
r'yT ObITb BbIMUCAEHBLI MO TEMMNEPATYPE CYyXOro 1 MOKPOro TepMOMETPOB.

PUCYHOK 2 — [1puMep ceKLUMOHUPOBaHUA
M3MepAaeMon 30HbI (Kpyroesasa 30Ha)

6.5 PasmelwieHne namepurtenbHbIX NPUOOPOB

[TocTaBLUMK 0053aH B COOTBETCTBUM C JOMOBOPOM WUIKA MO COrMalleHnto ¢ KIMMEHTOM WUINK €ro npeacra-
BUTENEM pa3paboTarb nnaH npPoBeAeHUA NPUEMOYHbIX UCTbITAHUA U OCYLLECTBUTL BbIOOP M3MEPUTENbHbIX
npubopoB NyTeM BblDOpa U3 BCEX pacrnonaraemMbix NpubOpPoB, TEX, KOTOPbIE OH CYMTAET HEOOXOAUMbBIMU (CM.

npunoXXeHue B).
[locnepylome USMEHEHUA B 3TOM NNaHe AOIMKHbI OCYLLECTBNATLCA NO CcornaLleHuno Mexay CTOpPOHaMM.

[Ina onpeageneHna Konun4yecrea Touek U3MepPEeHna cneayeTt ncnonb3oBaTh AaHHbIE, YKa3aHHble B TA0NK-
ue 4. Konn4yecrtBo TOMEK N3MEPEHUA AOMKHO ObITb ONpeaeneHo ¢ y4ETOM OKOHYaTENbHbLIX AONOMHUTENbHbLIX
MECTHbIX YCITOBUMN.

N3mepsaemble napameTpbl U ux 0003Ha4YeHNa AOMKHbI COOTBETCTBOBATL Tabnuue 5.

Tabdbnwu Ll a 4 — MuHMManbHOE YUCIO W PacChoroxeHne To4HeK MAMePEHUA

[TapameTp MWHUManeHoe Yncno [TpnumevaHnga

ObbeMHbBIN
BOAbI

B Tpybe

pacxop | 1 Ha Kaxayto TpyOy

0,5 AIm?,
rae A — nnowagb ceveHns TpyObl B U3-
MEePAEMOUN ToUKe

TemnepaTtypa ropadeu
BOALI

B LUeHTpe noToka

M3mepsaeTca Ha Bbixoe U3 baccerHa. Onpe-
LenaeTca B KMNHOYEBBLIX TouKax pasgereHuem
NOTOKa Ha KONU4yecTBo cevyeHu M paBHOU Nno-
waaun. lNpu rmybuHe Gonee 1,5 M TpebyroTCA
ABe N3aMepuTenbHble NMHUU (0AHa Had Apyron)

Temnepartypa Xonoj-

~3,0,5
HOW BOAbI 10°7)

2 5(""
] (k,8_1

TeMmnepaTypa Ha BXO-
[1€ MO CYyXOMY N MOKPOMY
TEPMOMETPY

int

B TOPU3OHTAJIBHOM HallpaBJ1IeHWUN,
h..
n,=—+1 —

6 int

B BEPTUKANbHOM HanpaBrieHuu,

rae L, — ANWHa Brycka Bo3ayxa, M;

haf — BbICOTa BMNyCKa BO34yXd, M

n. = Lgf +0,5

OTHOCUTEeNbHAas BlaX-
HOCTb OKpYXatoLLero BO3-
yxa Ha BXoje

0,5

int
B TOPU3OHTAJTBHOM HalnpaBlieHU,
nvz 1—B BEPTUKaIIbHOM HalpaBlieHU

—CN TeMnepaTypa Bo3gyxa Ha BXoAe Mo
MOKPOMY TEPMOMETPY HE N3MEPSAETCH
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OkoHYaHue mabnuubl 4

[TapameTp MuHuManesHoe [TpmMevaHus
4yncno
[laBneHue Bo3gyxa 1
CKOpPOCTb BeTpa 1 CMm. 6.4.1
MOLLHOCTb BEHTUNATOPA 1 Ha Bxoge nutaHusa Unu Bo3ne SnekTpuyeckoro wkaga B criydae He-
CKONBbKUX BXOA0B NMUTAHUA
Hanop 1 CM.6.4.7

N3amepsemble napamMeTpbl U X 0603HAYEHUA A0MKHBI COOTBETCTBOBATL Tabnuue 5.

Tabnunua 5 — M3amepsieMble napaMeTpbl N X 0003HaAYEH WS

Ne N3mepaemMble napamMeTphbl O6o3HaveHuA
1 TemMnepaTypa Bo3ayxa Ha BXoge l/

2 eMneparypa Ha BXofe no MOKpoOMYy TEPMOMETPY UNU OTHOCUTENBbHAA BMNaXXHOCTb

3 | ATMOcepHOe gaBneHune Ha BbicoTe 10 M Hag ypoBHEM 3eMNU —0

4 | CKopocTb BeTpa Ha BbicoTe 10 M Haa ypOBHEM 3eMNU D_|_q
5 | HanpaBneHue BeTpa Ha BbicoTe 10 M Hag ypoOBHEM 3eMNU >}>—‘9
6 | HapyxHaa TemnepaTtypa Ha BbicoTe 10 M Ha4 ypOBHEM 3EMNU

7/ | HapyxHaa temneparypa no MOKpOMY TEPMOMETPY Ha BbicoTe 10 M Haj YPOBHEM 3eMNN l

8 | ATMocQepHoe JaBneHne —0

11 | MaccoBbIM pacxo NoToKa ropsaden Bogbl

12 | TemnepaTypa ropadven soabl l/

13 | TeMmnepaTypa XonogHoOW BoALl

14 | CKOpPOCTb NOTOKa XONO4HOW BO4LI, €CNU HEOOXO4UMO It

15 | Hanop —

21 | TeMmnepaTypa Wnenga l,

22 | CkopocTb Wneida M
23 | Ana donblunx rpagupeH A
31 | MoWHOCTL BeHTUNATOPA —

41 | TemnepaTtypa A00aBOYHOW BOAL! l

42 | Pacxoa nodaBoYHOW BOALI

43 | Pacxop npoayBo4HOU BOALI
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PUcyHoK 5 — Pacnono)eHue Todek U3MepeHUn B cnaputenbHOU rpagupHe ¢ eCTECTBEHHOU TAMON
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6.6 ameputenbHada annaparypa

6.6.1 Metopn cobopa AaHHbIX

N3mMmepeHne JOmKHO NPOBOAUTLCA C MCNONb30OBaHNEM NPUOOPOB cbopa AaHHbIX, KOTOPbIE NO3BONAIOT B
TEYEeHNE HECKONbKUX CEKYHA 3anncaTb nokasarenu, NoflyYeHHbl€ C NOMOLLbIO NCNONb3YEMbIX USMEPUTENBbHbIX
YCTPOWUCTB.

6.6.2 laTyunkm

XapakTepucTtukn aTtynkoB Ansd n3mMepeHus napameTpoB, CBA3aHHbIX C ruapaBnnyeCckuMn U TENNMOBbIMY
Xapakrtepuctukamu, npeacraBneHbl B NpunoxeHumn B.

6.6.3 llpoBepKu

[Mpoueaypbl, KOTOpPbIE AOMKHbLI ObITb BbLIMOMHEHBLI B MEPBYIO 04epeab nepea npoBeeHUeM aKcnyara-
LLMOHHbIX NCMNbITAHUN!

- MPOBEPKA rOTOBHOCTU 000pYyA0OBaHUA K paboTe;

- KanubpoBKa AAaTYNKOB;

- NpeaBapuTenbHasa KanndopoBka U3MEPUTENbHbLIX YCTPOUCTB B Cly4Yae UCMOMb30BaHUA HEMNPAMbIX Me-
TOAOB OnpeaeneHuns pacxoaa.

7 OnpepeneHune 3KcnfyatauMOHHbIX NoKa3aTeneun

7.1 Bna ucnbitTaHus

7.1.1 basoBoe ucnbiTaHue

B uenom 6a3oBble UCMbITAHUA COCTOAT U3:

- NepUoao0B, NPOAOIKUTENBHOCTLIO B OAUH Yac KaXXablW. [MonyyeHHbIe AaHHbIE MO KaXXAoMy nepuoay
YCPEOHAIOT 3a KaXXablW NEPUOA;

- KaXXObl Nepunoa COCTOUT U3 MHTEPBANOB NPOAOINKUTENBHOCTLIO Makcumym 10 muH. Bce nsmepaemsie
nokasarenu cooupatror MMHUMYM OAWH pa3 B TEYEHUE KaXA0ro nHTepsana.

CobpaHHble AaHHbIe 3a KaXkablh UHTEPBAaN BPEMEHN YCPEAHAIOT N0 KaXKAOMYy nokKasaTento.

7.1.2 InutenbHOe UCNbITaHUe

B cny4yadax, korga cornacoBaHo npoBegeHne AnNUTENbHOMNO UCNbITAHUA, OHO AOJMKHO COCTOATb U3:

- NepnoaoB NPoAoINKUTENBLHOCTLIO B 10 MUH KaxkabIU. [Tony4YyeHHbIe AaHHbIE MO KaXKAOMY U3MEPEHHOMY
nokKasarento ycpeaHAaoT 3a KaXXabin Nepuoa;

- KaXXablW nepunoa COCTOUT U3 MHTEPBANOB NPOAOIKUTENBHOCTBIO MAKCUMYM 2 MUH. Bce nsmepaemsble
3Ha4YeHnd nokasarens coonpatror MMHUMYM OQWH pa3 B TEYEHUE KaXI0ro nepuoaa.

bonee TOro, oueHKka BNUAHUSA BETPA HA XapaKTePUCTUKKU, 0OOCHOBAHHAA AONOMHUTENbHLIMKU YCNOBUSA-
MW, JOMKHA ObITb BbIMOMHEHA:

- B TEYEHME Yaca, NPeaLlecTBYIOLLEro OKOH4YaHUIO nepuoga, pasHuua mMexgy MmakCumManbHbIM U MUHU-
ManbHbIM 3HAYEHNAMU TEMMEPATYPLI NMOBTOPHO HE AOJMKHA npeBbilwaTh 1 K;

- YCNOBUA NO CKOPOCTU BETPA (CM. 5.3.4.2):

c<0,o+ 0=2V10 averaged;

- B TEY4EHUE nepuoga n3aMeHeHUe TemMnepaTypbl oxnaXaeHHou Boabl He A0IMKHO npesbiaTh 0,2 K.

7.1.3 NMpuHuMn npoeegeHUA UCNbITaHUA

[TOMHUMNOM AAQHHOIO UCMbITAHUA ABNAETCA CPaBHEHUE:

- I3BMEPEHHOU TEMNEPATYPLI OXNaXXAeHHOW BOAbI C TEMMEPATYPON OXNaXXaeHHOU BOAbl, rapaHTUPOBAaH-
HOW U3rOTOBUTENEM rpagnupHN B YCINOBUAX UCNLITAHUU U C KOPPEKLUMUEN HA N3MEPEHHYIO CKOPOCTb BETPA;

- pe3ynbTatoB U3MEPEHUU, NONYYEHHbLIX B TEYEHUE Nepuoaa; pesynbratbl USMEPEHUN AOMKHbI YYUTbI-
BATbCA TOMLKO B TOM cry4ae, ecnu cobntoaeHbl TpeboBaHua 5.3. Pedynbratbl UIBMEPEHUN 3a BCE COOTBET-
cTByOLLUKE TpeboBaHNAM nepuoabl AOIMKHbI ObITb COMOCTABMEHDI.

[1IaHHbIN METOA UCMbITAHUA MOXKET ObITb NPUMEHUM TOSNILKO NPU CNeayoLLUnX YCnoBUSX:

- €CIn1 YCNOBUA NPOBEAEHNA UCMNbITAHUW HAXOAATCA B paMKax, NpeayCMOTPEHHbIX U3TOTOBUTENEM B CO-
OTBETCTBUU C pabovnmMun rpaumkamm;

- CKOPOCTb BETpa HaxoauTCA B pamMkKax, NpeayCMOTPEHHbIX U3rOTOBUTENEM B COOTBETCTBUUN C KPUBOW
BNUAHUA BETPaA (€Cnun Takada MHdopmMauuma npeaocraBneHa).
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7.2 MpoaonxutTenbHOCTb UCNbITAHUMN

7.2.1 MpoaomMKUTENbHOCTb NPUEMOYHbIX UCMbITAHUN — KOJIMYECTBO NepuoaoB

{.2.1.1 basoBoe ncnbiTaHne

[MpoaomKMTENLHOCTL U3MEPEHUIN MPU NPUEMKE BbIOMPAOT B COOTBETCTBUN C UIBMEHEHUSAMU BO BPEMEHHN
TeMnepaTtypbl BO3ayxa, YToObl NONy4YnTb TOYHOE CcpeaHee 3HA4YEHUE, N BbIMOMHAOT B TEYEHUE [HA.

Ecnn nameHeHnsa temnepartypbl Cyxoro Bo3ayxa BO BpemMs padoyero ucnbiTaHnMa COCTaBMAT OonbLUe
1 KM, TO Ana oueHKM AOJMKHbI UCMOMNb30BaTbCA 3KBUBANEHTHLIE U3MEPEHUA C YYETOM rpPadPUKOB MNOBLILLE-
HUA U NaAeHUa TeMnepartypbl Cyxoro Bosgyxa. Kaxkablh OTAENbHbLIM NEpnoa U3MEPEHNa OOIMKEH AJNMUTbLCA
OAWH 4ac.

[1na KpynHbIX rpaaupeH 6asoBoe ncnbiTaHne AomMKHO cocToATb U3 10 nepuoaos.

Ecnn ycrnoBua nUcnblTaHNA NPakTUYECcKn HEM3MEHHbI, TO A0NMyCcKaeTca bonee KOPOTKUN PSAa UCNbITATEb-
HbIX MEPUOOOB.

[1na HebonbLUIOW rpagnpHU yaoBRETBOPUTENBbHLIM CHUTAETCA MUHUMYM A1BA nepuoaa.

[.2.1.2 OnutenbHOEe ucnbiTaHUe

[1na gocTuXXeHna JOCTOBEPHOro cpeaHero saHa4eHus ¢ y4eToM BO34EUCTBUA BETPA TENNOBLIE MPUEMOY-
Hbl€ UCNbITAHNA AOMXKHbI Npoaomkarbca Kak MMHMUMYM 300 nepnoaos.

Ecnn nepunoa NnpuemMoYvyHOro UCNbITAHUA BKITIOYAET B ceba bonee LmMpokMe M3MEHEHUA napamMeTpos,
BpeMda U3MEPEHUN JOJKHO NMPOoaormKaTtbCca 4ocTaTouHO gonro, He meHee 300 nepuogos.

[TpUeMOoYHbIE N3MEPEHNA A0MKHbI ObITb NPeACcTaBMeHbI 3a NOMHbLIN A€Hb. KONMYecTBO NEPUOA0B YMEHb-
LLEHUA N YBEMUYEHUSA TEMNEPATYPbI BO3AyXa A0IMKHO ObiTb PABHO.

7/.2.2 HacToTa cYuTbIBaHUSA

7.2.2.1 ObLKne nonoxeHus

MHTepBan cuuTbiBaHUA JOoJKEH coctaBnatb 10 MuH (Mnn 2 MUH AN MakCumMarnbHO ANUTENbHLIX UC-
nbiTaHuK). IHTepBan c4uUTbiBaHUA HA4YMHAETCHA BO BpeMda T U npekpawlaercd Bo spema 7 + 10 (Mnn 2 MuH).
XapakTepHble 3Ha4YeHUa UHTEpBana AOMMKHbl pacCcCynTbiBaTbCA NO CpeaHEMY 3HAYEHUIKO U3IMEPEHUU, NMPOBE-
NEHHbIX B TEY4EHUE YKa3aHHbIX MUHVYT.

[1na AnUTenbHOro UCNbITaAHNA B 3aBUCUMOCTU OT YNOMAHYTLIX B /.1.2 yCNOBUN NEPBbIM MHTEPBAI CEPUN
MOXET CYMTaTbCA 3aBEPLUEHHbLIM TONLKO Yepes3 OANH Yac UCMbITAHUMN.

Ecnn npoBeaeHHbIE NCNbITAHNA COrNacyoTca ¢ AaHHbLIMU YCNOBUAMU, AOJKHbI NOCNEA0BAaTL CNeayio-
LLine MHTEepPBAan.I.

[(.2.2.2 Tlony4yeHue gaHHbIX

KaXabln uHTepsan npoaomKUTeNnbHOCTbIO 10 MUH (MK 2 MUH ANA ANUTENbHbLIX UCNbITAHUN) OOIMKEH
ObITb OpPraHM3oBaH cnegyroLmMmM CnocoDOoM:

- CYMTbIBAHUEM 3HAYEHUU BCEX NapamMeTpoB Kak MUHUMYM B nepuoad 7 n 7+ 10 (unn 2 M1UH), paccyu-
TaHHbIX B MUHYTAX;

- CYUTbIBAHUEM KaK MMHUMYM MATb Pa3 B MUHYTY CKOPOCTU U HanpaslieHNA BETPA.

CKOpPOCTb BETPA NU3MEPAETCA HEMPEPLIBHO, UTO NO3BONAET 3adPUKCUPOBAThL NMOPLIB BETPA.

{.2.2.3 PacyeT cpeaHUX BENUYUH Kaxao0ro usMepeHHoro napamMmeTpa

a) OTyeTHaa CKOPOCTb BETPA U E€ro HanpasreHue
CpeaHue BeNUYnHbI CKOPOCTU BETPA U €r0 HaNpaBneHud 3a 3agaHHbl UHTEPBAN BPEMEHU PacCYUTbIBA-

I0TCA KaK cpeaHeapudPMeTn4ecKkoe BbINOMHEHHbIX 3aMepPOB, BbIMOMHEHHbLIX 3a 3a4aHHbIM UHTEPBAN BPEMEHMN.
b) INpoyne 3amepsbl
1) O0Lmne aaHHbIE

CpeaHue BENUYUHBLI APYrMx N3MEPEHHbIX BENMUYUH 3a 3aJaHHbIN UHTEPBAN BPEMEHU PaCCUYMTLIBAIOTCS
Kak cpeagHeapudPMETNYECKOE BbIMONTHEHHbLIX 3aMEPOB B MPOMEXYTOK BpeMeHu mexxay Tu 7+ 10 (unn 2 MuH),
BKIoYaqa orpaHuyeHun4q.

YcnoBus, npu KOTOPbIX BbIMONMHAKTCA pacyeThbl CPeAHUX BENUYNH JAaHHbIX, OTHOCALLUXCS K UCMbITAHUIO,
ONUCLIBAIOTCA Aanee.

2) Pac4yet cpeaHen Temneparypbl XONoAHOW BOAbI £,

Ecnn nsamepeHmna npoBoaAaTCcAa HENOCPEACTBEHHO B UBMEHAEMOU CTPYKTYPE BOAbLI, TO PacyeT CpeaHeN
XOJT0AHON TeMneparypbl MOXET ObITb paccynMTaH B 3aBUCUMOCTU OT [BYX BEPOATHOCTEN B KAXXAOM MUCXOAS-
LLIEM MOTOKE:

- NPU MakcuMarnbHOU pasHuue mMexay M3aMepeHHbIMn Temnepartypamum meHblle 1,0 K cpeaHo TeMne-
paTypy UMPKYNSALUWMOHHOW BOAbI, NOKuaawLwen 0accenH, npupaBHMBAIOT K cpeaHeapudPMeTU4ecKoMy BbIMOI-
HEHHbIX 3aMEPOB;
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- NIPU MakCUMarnbHOU pa3HULE MeXAy U3MEPEHHbIMU TemnepaTtypamu, npesbiaowen 1,0 K, kaxagoe
n3mepeHne Temnepartypsbl {; OCyLLIeCTBNAIOT C Y4ETOM CKOPOCTU NOTOKA V; B AAHHOWN ToYke. CpeaHIoo TemMne-
paTypy LMPKYNALUMOHHOW BOAbLI, NoKMaawoLwen daccenH, BbIMUCNAKT No hopmMyne

po 2Vl
D 3177

Npu 3TOM KaXXgad U3MepeHHaa To4Kka OTHOCUTCA K 3KBUBANEHTHOW NnoLuaau.

3) Pac4yeTt cpeaHen TeMneparypbl XonogHoWU BOAbI 1,

Temnepartypa uMpKynupytoLen Boabl £, onpegenserca no remneparype XonogHown soAbl {, C y4ETOM:

- TENNOBOU MHEPLIMKN DACCEUHA;

- aTMOCMEPHOro rpaaueHTa;

- pacxoga o6aBo4HON BOAbl, KOTOPbLIN BO3AENCTBYET HA YPOBEHbL BOAbI B DacceHe Unu BbiNycka BOAbI
10 YPOBHA, rae BbINONHAETCA 3aMep X0noaHOMU BOAbI.

[Mpumep — B cnyyae otdopa Boabl n gobaBrneHnsa Boabl Ha NOMNOSIHEHUE, KOTOPbIE BIUAIOT HA YPOBEHb
OaccelnHa xonoaHou BoAbl B OaccenHe, pacyeT {. Ana yyera:
- pacxoga nob6aBo4HON BOAbl BbIMUCIIAKOT N0 popmyne

B v, [c + qvcthb - qvcmtcm
9y

C

+ qvcb o qVCm

[lony4yaem 3Ha4YyeHnda g 3a nHrepean spemMeHn T u 7+ 10, paccyntaHHbIE NPU NOMOLLM 3apaHee onpee-
NEHHbIX 3HAYEHUN M U m_., Kak 310 onucbiBaetrca B 6.4.5.6, 8.2.7, nt,, t,, t, ., N3MEPEHHBIX B 3TN XKE UHTEP-
Balbl BPEMEHMU;

- TENNOBOU MHEPLUUN BLIMUCIAOT N0 popMyne

t :;[8(T+10)+8(T)] : 175[9(7+10)—9(T)],

rne T, — BpemMsi 0OHOBReHus BoAHOro baccenHa, onpeaensiemoe u3 odbema BogHOro HaccenHa n ypoBHS
00beMHOW CKOPOCTU MOTOKA BO/DbI;

- aTMOCEPHOro rpaaueHTa.
[loumep BNUAHUA rpaaueHTa Ha TeEMNEepaTypy XonoaHoOU BoAbl NPUBEAEH HA PUCYHKE ©.

0,8
0,6
0.4
0,2
1
0
-0,2
-014 ‘
-0,6 ‘
-2,0 -1,9 -1,0 -0,5 0 0,5 1,0 1,5 2,0

2

1 — BNUaHMe Ha XonoaHyto soay, K, 2 — atmocdepHbIn rpaaneHT, K Ha 100 m

PucyHok 6 — BnuaHue rpagneHTa Ha TeMnepartypy XonoaHou Boabl

CpeaHee 3HayeHne G cocrtasnder 0,65 K Ha kaxable 100 M (MOHMXeHUdA) BbICOTLI. [TonoxuTtenbHble
3Ha4YeHnUa 03Ha4YalT UHBEPCHUIO.
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4) OnpeneneHne o0ObLEMHOrO pacxoaa ucnapssemMon BoAbl Mg

ObbemMHasa CKOpOCTb ucnapsaemMmoun Bogbl onpeaensaerca nMbo no gaHHbIM U3roTOBUTENA, NMMOO NpK No-
MOLLM MOO0ro Apyroro 3KkBMBANeHTHOro MeToAaa.

5) OnpenenexHne 00bLEMHOrO pacxoda NpoayBOYHOW BOAbLI M, UM, .

OnpeneneHne pacxoaoB my, U My, OCYLLIECTBNAETCA B COOTBETCTBUU C YKa3aHHbIM HUXE:

a) HesaBucumo ot TMna rpaaupHu 3HavyeHne odObEMHOro pacxopa nNpoayBOYHOW BOAbI M,, KOTOPOE
NCMNONMb3YETCA MNPU KOPPEKTUPOBKE TEMMEPATypbl OXNaXAEeHHOW BOAbl, BbIMUCNAIOT KaK pasHULy Mexay
00beMHbIM pacxoaom AobaBo4yHOM BOAblI M, (CM. 6.4.5.3) 1 00bLEMHBLIM pPacxoaoM UCNapsieMOW BOAbI M.
[cMm. 7.2.2.3 D), 4)]

my =My, = Mg,

b) 3HayeHne oObeMHOro pacxoga npoayBo4HOM BOAbI My,,,, KOTOPOE UCMONb3YETCA B pacyeTe 00beM-
HOro pacxoja yre4dek BoAbl pekynepaTtuBHON CUCTEMbI G, -, ONPEAENnseTcsa B COOTBETCTBMU C TpebOBaHMAMU
6.4.54.

6) OnpeaeneHne o6bEMHOro pacxoaa BoAbl, NOKUAAIOLLEr0 peKynepaTuBHYO CUCTEMY G, .

[1na rpagnpHn HEOOXO0AMMO BbIMOMHUTL MPOBEPKY TOro, YTO O0OBLEMHBLIN pacxo YTEeYEK BOAbI pEKynepa-
TUBHOWN CUCTEMBI (CM. 6.4.5.5) COOTBETCTBYET 3HAYEHNAM, YKA3aHHbIM B OTOBOpPE.

OObeMHbIN pacxoa yTedek onpeaensaercd npu noMoLUn 3aMepeHHbIX UNK nNpeaBapuTenbHO 3agaHHbIX
pacxoaoB my.. U M, U paCCYUTaHHbIX PACX0A0B My, U Mc:

Qur = My — My,

/) Pacyet pacxoga notaBo4HOM BOAb
[loTepun BOAblI B BUAE Kanemnb BbIMUCNAIOT KaKk cpeagHeapudPMEeTUYECKoe 3HaYEeHUe pe3ynbTaTtoB, MOny-
YEHHbIX B Pa3nU4HbIX TOUYKaxX 3aMEPOB.

8 PacuyeTHble meToabl

8.1 Oowune nonoxeHun

Ana nnoTHOCTK BOAbLI NPpU COOTBETCTBYOLLIEN TEMMEPATYpPE ropsiien Boabl P, (CM. 8.2.7) AONONHUTENBHO
onpeaendaeTcd OTHOCUTENbHAA BRAXHOCTb KakK OYHKUMKM TEMMNepaTyp No CyxoMy M MOKPOMY TEPMOMETpPaM
NPU COOTBETCTBYIOLLIEN NNOTHOCTU BO3AyxXa (CM. 9.3.5.3).

8.2 MeTtoabl

8.2.1 Oowme nonoxeHus

[1na pacyera cpegHero sHa4yeHna B KaXKaou TOYKE USMEPEHUUN CM. 7.2.2.3.

8.2.2 PacuyeTt cpeaHeun CKOPOCTU BeTpa U ero HanpasrieHUA

CpenHsas ckopocTtb BeTpa V., paBHa cpeaHeapudMeTnyeckomy AByx bnmxanlnx 3amepoB CKOPOCTY
NPy OTKMOHEHWW BEMUYMHBI 3TUX 3amMepoB meHee 0,2 M- ¢ 1.

CpenHeapudgmeTtndeckoe HanpasneHne Betpa D,, paBHO cpeaHeapudMETUHECKOMY ABYX OnumkanLumnx
3aMepoB HanpaBneHUs, KOToOpble UMEIOT MeXay co00r A0ONYCTUMOE OTKIMOHEHUE BENMUYUH NO yriy meHee 10°.

8.2.3 Pacyet cpeagHuX 3HaY€HUUN aOCONMOTHOU U OTHOCUTESNTbBHOU BNAXHOCTM

CpeaHune 3Ha4yeHna abCOoNTHOU X U OTHOCUTENBLHOWU (@ BNAXHOCTU OKPY>KalOLLEro BO3AyxXa pPaBHbI B
oboux cny4yasax cpeagHeapudPmeTn4eckomy AByX ONMXamLmMx BENUYMH 3a UHTEpPBAr BPEMEHU, B KOTOPOM
nocneaHne MMEKOT MexXxay co0on OTHOCUTENbHYIO pasHuuy MmeHee 10 %.

8.2.4 PacueT cpegHeun TeMmnepaTtypbl OKpyxKarLwero Bosayxa no CyxoMy TepMoMeTpy

CpeaHss TeMneparypa OKpy>atoLlero Bos3ayxa no cyxomy TepMOMETPY {, paBHa cpeaHeapugpmeTnye-
CKOMY ABYX Onu>kanLumx samepoB, KOTOPbIE UMEIOT MeXay co0on gonyctumoe oTknoHeHne meHee 0,2 K.

8.2.5 PacueTt cpegHeun temnepatypbl

CpeaHaa TeMnepartypa paBHa cpeaHeMy nokasaTento pasnuyHbiX 3aMepoB TEMMEPATYpPbLI, BbIMONMHEH-
HbIX MONHbIM MHOXXECTBOM AaTYMKOB ANA JAaHHOrMO MHTEpBana:

Iclly ¢

_ j
fs= 2.
1 ey
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8.2.6 Pacuet rugpaBrnunyecKux norepb

Micxoasa u3 pacdeTta pasHuLbl CTaTUMECKOTo AgaBneHus Ap,, ruapasnuyeckune notepum Ap, COOTBETCTBYIO-
Lne o0ObEeMHOMY pacxoay notoka m, Nony4vyatoT NyTeEM BbINMONMHEHUA CNeayloLLnX KOPPEKTUPOBOK:

a) NBMEHEHNE KUHETUYECKOWN SHEPTUN BOAbI MEXAY CEYEHUAMU Sy U S, OTHOCUTENBHO U3MEPEHUS NaB-

NEeHWA
1 1 (RY
pPe(v2-v2)

b) ecnu TOYKM U3MEPEHUA AaBNEHUA HE PACMONOXKEHbI B Npeaenax CUCTEMbI, MOTEPU HaANopa Ha eau-
HULY ANWHBI B yd4acTkax TpydoonpoBoaa, pasMeLLEHHbIX MeXxay cedeHusasMun TpyObl U rpaHMuamMn CUCTEMBI,
IOIMKHBI paccyuTbiBaTbca No opmyne Koynbpyka ¢ ncnonb3oBaHUEM CreayoLLIEero YHUBEPCANbHOIO KO-
dbuumeHTa rmagpaBnuyeckux NnoTepb AN BOAONPOBOAHLIX TPYO anamerpa D:

HemecTHblE noTepK Hanopa, 00yCNOBNEHHbIE KONEHAMMU, BbIMUCIAKT N0 hopmMyrne

2
0,2 d _pcvf :

90 2 °

C) eCnn U3MepPEHNE NoTEPU AaBIIEHUSA BbINMOMHAETCHA ANS CKOPOCTU OOBLEMHOrO NOTOKa m, OTINYHON OT
HOMWUHaNbLHOIO YPOBHA MOTOKA My, AABNEHNE NMPU HOMUHANbLHOM MOTOKE JOMKHO ObITb ONPEeAeneHo, NCX0As
3 U3MEPEHHON NOTEPU AaBNEHUA AP

m

2
APy = Po +(Ap—Po)-(nf:’) ,

npu Py = p.gx.
8.2.7 Pacyer 00BbeMHOro pacxoaa UMpKynupyroliem Boabl, NOCTYyNarwLweun B rpaaupHio m
[1aHHbIN pacxon o0pa3oBaH pPacxoAoM LIMPKYNAUMOHHLIX HACOCOB (HEM3MEHHbIW) U CKOPPEKTUPOBAH C
YYETOM AOMONMHUTENBbHbLIX MOTOKOB (MOAMNMUTKA, NPOAYBKa), €ECNKN TakKue UMEKTCA, Korga nocneaHue nogaroTcs
noa HaNnoOpPoOM UK oTOUPAaKTCA MEXAy BbIXOA0M U3 HACOCOB U BXO0M B rpagupHIo.

ObbeM m n macca mg A0MKHbI ObITb ONpeAeneHbl Ha BXoAe B rpaaupHlo,
rgpe m — pesynbrar 3amepa [cM. 6.4.5.6 B)]. TOYHOCTbL U3SMEPEHNA M ABNAETCA BAXXHOU ANA onpeaeneHuns

TENNOBbLIX XapakTEPUCTUK.
Pacyetr maccoBoro pacxofa onpeaensioT NnoTHOCTbLIO BOAbLI p, NPY TeMnepaType ropsyeil BoAbl U Bbl-

YUCNAIOT N0 POpPMYneE

2 24(t — 20)- (t — 70)
625 |

Pe = 998,36 - 0,411(f — 20)

HacTtodwasa dpopmyna BbiBEAEHA HA OCHOBAHUM pPeKoMeHaaunn wecton MexgyHapoaHou KoHdbepeH-
Liun no ceonucTeam BoAabl U napa. B npeaenax ot 10 °C go 50 °C oTHOCMTENBHAA NOrPELLHOCTL MO p, COCTaB-
nsaetr mexee 1 - 104

8.2.8 OnpepeneHune nepeaaHHoro renna P

3Ha4YeHUe nepegaHHoro Tenna onpeaendercda UAMepeHnemM aAna BCEU YCTAHOBKM.

8.2.9 lNpoBepka rapaHTun OoTCyTCTBUA WNenda

8.2.9.1 ObLmne ceegeHus

[lpoBEepKa OTCYTCTBUA LUNENUdA pa3geneHa Ha ABE YacTu:

a) NPOBEepKa TOYKM CMeLUeHns, npeaHasHavyeHHas ansg 1oro, Ytodbl AOCTUTHYTb COOTBETCTBUSA C Npea-
BaApUTENbHOU OLUEHKOW MO TEMNNOBLIM XapaKTEPUCTUKAM,

D) NnpoBepKa KayecTBa CMELLUEHNA ABYX MOTOKOB BO3A4yXa, TO €CTb OAHOPOAHOCTU CMELLEHUNSA BbILLE Bbl-
X044 BO3ayxa.

8.2.9.2 lNpoBepka rapaHTUM TOYKU CMELLEHUA

CoCTOAHNUA BO3AYyXa Ha BbIXOAE {5 nominay Po nominal U Xo nominais KOTOPbIE ObINKU paccynTaHbl ANA Te-
KyLLero paboTocnocoOHOro COCTOAHUA CUCTEMbI, BbIMUCIIAOT NPU NMOMOLLUKM TEMMOBbLIX XapakTePUCTUK KOMOMK-
HUPOBAHHOWU TPaAUPHU. STU COCTOAHUA BO3Jyxa Ha BbixoAe MOMy4vyaroT Npu pacyeTe TEOPETUYECKOU TOYKU

cMmewenHna MP, ..., (CM. PUCYHOK 7).
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CpenHas BenuynHa Ha eamHuLy NpoCcTpaHCTBa U BpeMeHn Temnepatypsbl ...
LLIEro BO3AyXa @, min - PACCHNTAHBI HA OCHOBE JaHHbIX U3MEPEHUN.

[lokasatenu Tovek cmelwienuna MP, . .. Ha auarpamme Monnbepa onpeaenstT 3STUMKU NapameTpamMu.

[apaHTUWHbIE YCNOBUA BbIMOMHAKOTCA, €CIN:

tsZ nominal — 's2 actual S €1

P2 nominal — P2actual 2 Do,

1 1 BITAXKHOCTU BbIXOAA-

Mnpu €1 N &5 C AONyCKaMHn, KOTOPbIE AOJDKHbI ObITb COrnacoBaHbI.

1 MP sol
[ TL2 soll, phi soll ]

+TL2 tol

TLZ2 soll

X, x soll ?

1 — MaccoBad sHTanbnusa Bo3gyxa h, 2 — abconoTHaa BNaXXHOCTb OKpyXaloLlero Bo3gyxa Xo;
3 — gunarpamma Monbepa

Pl.f'lcyHOI{ [ — HpEﬂCTaBJ'IeHI/le AONYCTUMbIX 3Ha4YeHU aNa TOYKU CMeLLeHUsa

dakTuyeckas senuyunHa cmewedus MP, . ., A0MKHA ObITb BbiLLE rPAHUYHON NUHUK £, .., U C NEBON CTO-
POHbI OrpaHnM4YeHa KpBOU (PUCYHOK /). SHAYEHUSA OTKINOHEHUW ONpeaensoT A0NyCKaMmn Ha €, U &,

t

s2 tol = s2 nom + 81;

Do tor = Pr2 nom™ €2-

8.2.9.3 lNpoBepka KayecTBa CMeELUEHUS

Ka4yecTBO CMELLEHUS CYUTAETCA AONYCTUMbIM, ECNU CTaHAAPTHOE OTKNOHEHWE G, aDCONIOTHON BNaX-
HOCTU X, KOTOpas Oblna onpeaeneHa, UCXoasa U3 Temneparypbl No Cyxomy TepMOMETpY {, U TEMnepatypbl No
MOKPOMY TEPMOMETPY {,. », BbIXOASALLIEro NOTOKa BO3AyXa HUXKe, YEM 3Ha4YeHne A0NyCTUMOrO OTKNOHEHUS €.

O
X < 3,
Xn — Xy
1
1 —\2 .
rge G, = \ — Y (X; —X;)© — CTaHAapTHOE OTKIIOHEHME;
=1
X, — CpeaHee coaepaHne BOAbl BbIXOAALLEro BO3ayxa U3 OpocuTens;
X, — BNaHOCTb OKPY>KaloLLEro BO3ayxa;
X; — BITQXHOCTb O4HOW OTAENbHOWN TOYKM 3amMepa;
Z,- — CcpefHee coaepXkaHue no BceMm To4Ykam 3amepa.
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9 OueHKa OCHOBHbIX TEMMOBbLIX XapaKTepPUCTUK

9.1 OOwWKe NonoXeHus

TennoBasa xapakTepucruka rpagupHu — CnocoOHOCTb MPOU3BOAUTL FAPAHTUPOBAHHOE OXNAXKAEHUE

BOAbI NPY ONPEAENEHHbIX YCNOBUAX IKCNNyataumMm U nokasatensax npuTo4HOro Bo3ayxa.
3OTO MOXET ObITb AOCTUTHYTO NMPU NPAMOM CPABHEHUU PE3YNbLTATOB UCMbLITAHUIA U UCXOAHbIX paboumnx

KPUBbIX NN NYTEM CPABHEHUSA PE3YILTATOB UCMLITAHUIA C NPOEKTHLIMU AAHHbLIMU.
BrninaHne norpeliHoCTENn U3MEPEHUN AOMKHO YYUTLIBATLCSA NPU MHTEPNPETALMUN PE3YNLTATOB.

9.2 OnpepeneHne OCHOBHbIX TEMJTIOBbLIX XapPaKTePUCTUK

9.2.1 MNMpoBepka N3amMepeHHbIX 3HAYEHUN
[1na Kka>kgoro nepuoaa TECTOBbIX U3MEPEHUU NPEXAe BCEN0 BbIYUCNAIOT cpeaHeapudPMeTU4eCKoe 3Ha-
YEeHUE KaXXaoro napamerpa 3a nepuoa U 3aHOCAT B aKT OUEHKWU. 3aTeM, UCMOoNb3ya 9TU cpeaHne BEMUYUHDI,

rapaHTUPOBAHHOE 3Ha4eHNe Temneparypbl OXNaKAEHHON BOAbI f,, NOMNYy4aloT U3 KPUBLIX PAbOUNX XapakTepu-

CTUK ANA KaXXgoro nepuoga UcnbiTaHUMN.
9.2.2 CpaBHeHuUe C rapaHTUPOBaAHHbLIMU 3HAYEHUAMMN

Pa3HOCTb Mexay cpeaHen Temneparypoun oxnaxaeHHou BoAbl .., U rapaHTMPOBAHHON TEMMNEPATYPOU
oxXnaXgeHHon BoAbl tcgk BbIYMCNAIOT AN KaXX40ro USMEpPEHHOro peaynsrarta ucnblitTaHnga no doopmyne

Aty = ?cmk — tcgk-

N3 aTUX NONy4YeHHbIX cpeaHnX apudPMeTU4eCKUX 3Ha4EHUIN BbIYUCNAIOT cCpeaHee 3HAaYEHUE BCEX PE3YIb-
TaroB N0 PopMyne

eCITM UIHOE HE OTOBOPEHO AOrOBOPOM, rapaHTUPOBAHHbIE NAPAMETPbl CHUTAKOTCH AOCTUTHYTLIMU Npu Af < 0.
[lokaszaTenbCTBO TOr0, YTO rapaHTUPOBAHHbLIE YUCNOBLIE 3HAYEHUSA ObINN JOCTUTHYTHI, MOXKET ObITb MO-

Nyd4eHo nyrtem pacdeta HeonpeageneHHoCTn, Korida
0 < AtG < StC +8tf0/'

OTKNOHEHUE Af, KOTOPOE onpeaenseTca rapaHTUAHbIMU YCIOBUSAMMU M AOMKHO ObITb paccynTaHo no
9.2.3, a HeonpeaeneHHOCTb CpPaBHEHUA U3MEPEHHOU WU rapaHTUpPOBAHHOM TemMneparypamu oxna)aeHHOW

BOAbI of, onpeaensaeTca B COOTBETCTBUN C 9.4,

3Ha4YeHne HeonpeaeneHHoCTH ol,,, ONPeaeENnseTcs BNNAHUEM Ha paboTy rpaanpHU Hen3MepseMbix dak-
TOPOB (MOrPELLIHOCTU, BbI3BAHHbIE U3BMEHEHMEM HANPAaBNEHNA BETPA U3-3a HAX04ALLNXCA pAaOM 30aHUIN; BO3-
NENCTBUSA, Bbl3BaHHbIE N3MEHEHNEM XapPaKTEPUCTUK BETPA HA BbLICOTE, HANUYME NPUMECEN B OXNaXKgaeMon

BOAE U npo4ee) n npuHumaeTcd pasHbiMm 0,2 K.
9.2.3 Koppekuusa rapaHTUUHbIX YCITOBUW NPU OTKITOHEHUAX
[apaHTUNHOE 3HA4YEeHne tcgk MOXET ObITb NONY4YEHO MO KPUBLIM HOMOTPaAMM, NOJTYYEHHbIX NMPU NPUEMOU-

HbIX UCMbITAHUSAX.
[Ina Toro, 4ToObLI OLIEHKN HE 3aBUCENNU OT TOYEK U3MEPEHUA, PA3HOCTb Temnepatyp Af, UCMOMb3yeTCs

ANA K&KAOro pesynsrata M3MepeHus CornacHo rapaHTUUHbIM YCNoBuaMm (f,, ¢4, Zs).
[lonpaBKy BLIMNONMHAKOT NPU MOMOLLM KPUBLIX HOMOTPaMMBl.
BmecTte ¢ pesynsratamu uamepenun ana kI npu ncnbitaHnsix namepsior:

- TEeMNepaTypy oKpyxatoLlero sosayxa ta P
- NNOTHOCTL BO3ayXa (ANA UCKYCCTBEHHOU TATM — rpagupHsa ¢ BEHTUNATOPOM) Py

- OTHOCUTENbHYIO BNAX>XHOCTb OKPY>KatoLLIero Bo3ayxa ¢,
- TeMneparypy ropsdein sogsbl £, ;

- TEeMnepaTtypy oxnaaeHHown Boabl f . ..
PakTU4ECKU MaCCOBbIN pacxoj BOAbl P MOXET OblTb ONPEAENEH NO KPUBbIM HOMOTpamMmsl, ANs KO-

TOPOW rapaHTUpoBaHHada TeMrneparypa xonoaHou BOAbl MOXET ObiTb AOCTUrHyTa. C (PUKTUBHBIM MACCOBbIM
NOTOKOM W rapaHTUNHBLIMU YCNOBUAMM (f, 5, O, Z5) PUKTUBHAA TeMnepatypa f .-z OXnaX{aeHHON BOAbl MOXET
ObITb OnpeaeneHa no Homorpamme.
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Cnepyiowlada pasHuLa COOTBETCTBYET OTKITOHEHUIO TEMNEpPATYPbl X0NOAHOU BOAbLI OT rapaHTUUHOWN BENK-
YNHbI NPU rApPaHTUUHbIX YCIOBUAX

Aok =legrk — e k-

Takum obpasom, thF,k ABnseTcda 3agaHHbIM 3HadyeHuem. OHO Nony4yeHo no HoMorpamme, ucxoasa w3
M3MEPEHHOr0 MacCoBOro pacxoaa BOAbl P, U TaPaHTUNHBIX YCNOBUKN [, ~, @ s, Z5. OTKNOHEHUE Af -, KOTOpOE
NPUMEHAETCA NPU rapaHTUNHbIX YCNOBUAX, NONYy4YalT B KaYeCTBE CpeaHeapudMMETUYECKOro BCEX Pe3yrbTa-
TOB U3SMEPEHUMN:

K
1
Al. = — Af~,, .

[TpeacraBneHHbIM METOA KOPPEKLIMN MOXKET ObITb TAKXXE UCMNONb30BaH A OLIEHOK, KOTOPbIE HE 3aBUCAT
OT TOYEK UBMEPEHUA, HEBBLINONMHEHHLIX rAPaHTUKU MO TEMNEpPAaType oOxXnaXXaeHHOW BOAbl, €CNKU, HanNnpuMep, CTo-
pOHaMW ObINO OrOBOPEHO AONOMHUTENBLHOE BO3HArpaXKaeHue, nonaratoeeca B 3ToOM crnyyae.

9.2.4 BnuaHue NNOTHOCTU BO3A4yXa HA MOWHOCTb BEHTUNATOPA

[1MOTHOCTb BO3AyXa, COOTBETCTBYIOLLAA rapaHTUPOBAHHON MOLLUHOCTU BEHTUNATOPA F‘DG (ANEKTPO3HEP-
rmsi, yMHOXXeHHas Ha KI1[ asurarens), npeaocTaBnaeTca Nponu3BoaAnTENEM p .

[1NOTHOCTL BO3AYyXa BO BPEMSsI UCMbITAHUA paBHa p,. 3HA4YEHNE chr COOTBETCTBYIOLLEE rapaHTUPOBaH-
HOW BENMUYMHE, C YYETOM MONPAaABKU COCTaABIAET

DG
Dk |

Foc = Fpc -

9.3 OnpeaneneHue paclwiMpPeHHbIX TENNMOBbLIX XapPaKTEePUCTUK

9.3.1 MeTtoa onpeaeneHusa TeNNOBbLIX XaPaKTePUCTHUK

[na Kaaonm AenCTBUTENbHOW TOYKM 3aMepa AOoImkKHA ObiTb noAcyuTaHa pasHuua MeXay BblYUCIIEH-
HOMU TeMNnepaTypon oxnaxxaeHHou BoAbl (BbIMMCNEHHOU MO TeMNepartype XornogHOW BOAbl) U TEMMNEPATYPOU
OXINaXAEHHOW BOAbl, rapaHTUPOBAHHOW NPU 3a4aHHbIX YCIMOBUAX UCNbITAHUN. Bcneacreue 3toro He0oo6xoanMo
onpeaennuTb rapaHTUPOBAHHYIO NMPOU3BOAUTENEM TEMNEpaTypy oxnaxaeHHou BOAbl HA OCHOBAHWKU MPEao-
CTaBNE€HHOU UM MHopmMauuKn. CornacHo 3Ton UHPOPMaALMK, 3HAYEHUE CpeaAHEN Pa3HULIbI BbIMMCNAETCA ANg
Ka)Xaoro Tuna BETPOBOW HArpPy3ku, ucxoad U3 3Ha4€HUM ANa 3TOro Tuna.

9.3.2 banaHc xapakTepuUCTUK rpaaupHu

OYyHKUMOHMPOBAHUE TpaAUPHU onpeaendaeTca cneayrowmnmMmn ypaBHEHUAMMN:

- 3KCcnnyaTtaLunuoHHOE ypaBHEHUE:

4 \/
KAV _ [ 9mas

Qme \. q,rne /

e KAV

Ome
- YyPaBHEHUE TAMM:

ra — yucno Mepkens;

Pr—Po = ; ;;, Cevh,

XapaKTepucTuUkM annapartypbl xapakrepusyrTca TENNMOBbIM KO3duumneHToMm C, SKCMOHEHTOM 3aKOoHAa
nepeHoca n, KO3(EPUUUEHTOM NOTEPU TMAPABNNYECKOro AaBneHus Cg, nepeaHen NOBEPXHOCTbIO St U BbICO-
TOW TArn H, nHopmMmauna 0 3HAYEHUAX KOTOPbIX NPEaOCTaBNAETCA N3TOTOBUTENEM BO BPEMSA NOAAYN 3AaABKMU.

Tennosoun KO3 PuUneHT C 1 KOIPPUUMUEHT NOTEPU TMAPABNNYECKOrO AaBneHnsa C- npeaoCcTaBnsoTCS
N3roToBuTeNemM B Buae PyHKUUM 3aBUCUMOCTU CKOPOCTU BETPaA Ha BbicoTe 10 M U Apyrux BAUAIOLLUMUX Napa-
METPOB.

N3roToBUTENDL TAKXKE MOXET NPUBECTU TADNULY AAHHbIX, MEXAY KOTOPbIMWA NPOBOAUTCA UHTEPNONALUA.

OTU AaHHble OyayT onpeaeneHbl B3anMHbIM cornaLleHnem mexay CtopoHamu 4orosopa.

CKOPOCTb NOTOKA Vp BbIMMCNAIOT N0 popmyne

Vi — Omas(1+ Xo)
D = .
P1SF
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9.3.3 NMpuobnunxeHHbIe OLIEHKMN

[lpeanonaraeTcd, 4YTto ropay4nun Bo3ayx HaCbILLEH NapoM.

M3MeHeHneMm pacxoaa BOAbl, NPOXOAALLEro Yepes rpagupHIo, MOXXHO nNpeHebpeYb B ypaBHEHUN HEPre-
Tnyeckoro banaHca. OKoH4YaTenbHbIW pesynerar OyaeT paBeH NPON3BEAEHUIO G, ° cpe(th —t.).

SHTanbMUIO TEMNMOINo BO3agyxa BbIYMUCNAIOT MO hopmMyne

hy = hy+Ime oty —t,).

Omas

9.3.4 Pacuet kputepua Mepkens

9.3.4.1 O0LUME NONOXKEHUSA

Vicnonb3aya rmunotedy Mepkenda, kputepun Mepkenda NpUMEHUTENBHO K OPOCUTENIO BbIYUCTAIOT MO doop-
Myne

11 dt
Ome pe Yz(hs _h):l

rae v — KOPPEKTUPYIOLLUK PaKTOp, 3HAYEHUE KOTOPOro 3aBUCUT OT TUNAa YCTPOUCTBA:

- ANnA NpOTUBOTOKA — v = 1;

- ANA YCTPOUCTB C NEPEKPECTHbIM TOKOM 3Ha4YeHUe y nony4vyaem mn3 tadonuubl 4, Kak PYHKUUIO OT ABYX
KOSXPMPUUMEHTOB W U v, NOJNTYYEHHbLIX HAYaNbLHOIO N KOHEYHOIr0 COCTOAHUKN ANSA ABYX XXWAKOCTEMN.

9.3.4.2 BbrucneHmne abcontoTHOW BNaXXHOCTW

a) BbluncneHne abcontoTHON BNAXXHOCTU NPU HACbILLEHUU NAPOM

AbcontoTHasa BNaXHOCTb BO3ayXa X, ONpeAenseTca gaBneHnemM HacbILEeHHOro napa pg

17,438t
— ] I Z O .
p. () cp[239!78+t 6,4147] ans t=0 °C:
t)- 0,622
X< (t, _ Pslt) 0,522
s{.P) p — ps(l)

b) BbluucneHmne NnCUXoMeTPUYECKUX AAaHHbIX
[lcuxpomeTp namepsieT TemnepaTtypy no cyxomy f. m no MOKpOMY TEPMOMETDY {,,

Xs(t, P Ay (tn) — hoo(tn)] + hs(th) — ha(t)
hy(t) — hyoolty) |

x(t,t,,p) =

rae h; (f) — sHTanbnusa KOMNOHEHTA / Npu Temneparype f, onpeaeneHHas B COOTBETCTBUN C 9.3.4.2.
B) BbluncneHne rurpoMeTpn4eckux gaHHbIX
[Tpn nomoLLUM rrpomMeTpa n3sMepaeTca OTHOCUTENbHAA BMAXXHOCThb (¢

01622([)X8(t1 p)
(tp)(1-¢) +0,622

X({p p)=X(Xg,p) = .

9.3.4.3 OHTanbNuA
SHTanbNMa 4na cyxoro Bo3ayxa, BOAAHOro napa v noga, [x- Kkr—1

t
h.(f) = j (1005,67 +16,035-10>1)d .
0
t
hy (t) = [ (1835-0,7342)dt+2501,6-107° .
0
t
he(t) = [(4217,8 - 172457+ 33,98 -1 031% —253,4-10°¢%)dr.
0

t
he (t) = [(2105,1+3,7227)dx — 333,5498 -10°
0

28



[OCTP EH 14705—2011

he(t) npu £t >0°C
hg(t) npu t< °C

PR

[1nsa BNA>XHOro BO3AyXa SHTANbLMUIO BbIYUCAAOT N0 hopMyne

h(tx) = h () + xh (7).
9.3.4.4 [INOTHOCTL

3Hasa abCconoTHYIO BAAXHOCTb N TEMNEPATYPY NO CYyXOMY TEPMOMETPY BNAXHOIN0 BO3ayXxa, NIOTHOCTL
BbIYNCNAIOT MO POPMYyne

pa 27315 0,622(1+ x)
101325 27315+t 0,622 +x

ot X, p;) =1,293

ae P — MNAOTHOCTb, KI* M™°;

[ — TemMmneparypa, °C;
p, — Aaenexwue, [a.

9.3.4.5 Kputepun Mepkena and npoTuBOTOKA
CucremMma ypaBHeHUN ANA BblMMcneHna kputepua Mepkena npu npoTUBOTOKE NpuBeaeHa B Tabnuue 6.

Tadbnunua 6 — Cucrema ypaBHEHUN

[1TpOTUBOTOK

dh B-a
ar_b-ag, _p
dz Fa(S )

dt  Fa 1 dh
dz Fe Cpe 0z

Kputepun Mepkensa BbIMUCAAIT N0 POpMYIe
g
M, - I Cpe(t)alt

he(t) — B
t

rae hy(f) — SHTanbnus HaCbILLEHHOrO BO3ayXa Npu Temneparype Boabl £ ;
h — SHTanbNMA BO3A4yXa, KOTOPYIO NPU NPOTUBOTOKE BLIYUCIAKOT N0 POpMyne

h

g
by +-Tme [ ¢ (t)dt

Omas t
2

[TO3TOMY M BaXXEH BONPOC ONpeaeneHnsa YUCIIEHHOIO 3HAYEHNA MHTErpana, B KOTOpOM SHTanNbMUS BO3-
ayxa onpeaensaercs TennoBbiM 6anaHCoOM Kak PyHKLUMS TeMnepaTypbl BOAbl U YCNOBUIW HA BXOAE rPaAUPHMU:

h=h+Ime ¢ (t-t,).

Qmas

[1Nna 3TOro B HEKOTOPLIX cny4vadax ncnonb3dyerca npasuno CumncoHa. PyHKUumna ff) = , _p HE MOXeT
S

ObITb 0OBbACHEHA NPOCTO KakK nepemMeHHass PyHKUUA { U He U3BECTHO, KaK BbIMUCIUTL LindppoBoe 3Ha4YeHue f(f) ans
BCEX 3HAYEHUMN {, BKNIOYEHHbIX B rPAHULIbI MHTErpana, UCnomnb3ysa pacyeTHblie Tabnuubl, CXembl U POPMYIbI.
3Ha4YeHNe UHTEerpana Bbl4UCNAETCA, UCMONb3y4a CNneayloLlee BbipaXKeHUeE

t
I = f f(t)df = g [f(tp) + 41t + p) + 2f(f, + 2p) + ... + 2M({ + (2K = 2)p) + 41, + (2k — 1)p) + /{{p)],
t

C

th _tc
2k

rae p=
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Yem BblLLE 3HAYEHUE BbIOpaHO And 2k, TeM BbiLLE TOYHOCTb pacyeTa. Ha npaktuke, BbIMUCNAS UHTErpar
[, TOMHOCTb CYUTAETCA YyAOBNETBOPUTENBLHON AnNd 2k = 8.

9.3.4.6 Kputepun Mepkenda angd nepekpecTtHoro Toka

Cucrtema ypaBHEHUU ANA BblMUCNEHUA Kputepua Mepkensa npu nepekpecTHOM TOKe NpUBEAEHa B
Tabnuue 7.

Tabnuua 7 — CucrtemMa ypaBHEHUN

[epekpeCTHbIN TOK

oh P-a

A _Pqp _h
OX Fa(S )
ot Fa 1 dh

0z Fe Cpe dX

OTU ypaBHEHUA OOMMKHbI ObITb MHTETPUPOBAaHbLI B ABYX HanpaBneHnax (napannenbHo u nepneHankynsap-
HO BO34YLLUHOMY MOTOKY), Hanpumep, no Metoay PyHre-Kytta nepecevyeHusa Bo3ayLLHOMoO U BOAAHOTO NMOTOKOB
Ha BXxoJe.

[1na cokpawyeHunsa pacyetoB B 0030pe TennoBoun reHepaumn (Revue Generalede Thermique) onyonuko-
BaHa Tabnuua 3KBUMBANeHTHOCTN MeXay pac4eTHbIMU 3HAYEHUAMU CYMMAPHOro U NPOTUBOTOYHOIO NOTOKOB, C
MCNONMb30BaHMEM (paKTOpa v, OCHOBAHHbLIX HA UccrneaoBaHuax HioneceHTa (M. Tadbnuuy 8).

B atom cny4yae kputepun Mepkena CoCTaBuUT:

YTO BbITEKAET U3 pELUEHUs crneayowmx ypasHeHuin Mepkens:

dh _B-a_p _p
oz~ Fa (s

dt _Fa 1 dh
dz Fe cpe dz

Tabnunua 8 — lNonpaBoYHbIi KOS HULNEHT v ANA NcnapuUTenbHbIX rpagupeH ¢ NonepeYHbIM TOKOM

[TonpaBo4HbIN KO DULNEHT v

’ 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 0,620 0,776 0,665 0,665 0,540
0,6 0,915 0,900 0,878 0,855 0,825 0,780 0,732 0,620 0,620 0,500
0,7 0,875 0,860 0,834 0,805 0,775 0,735 0,691 0,580 0,580 0,470
0,8 0,838 0,816 0,790 0,764 0,728 0,690 0,655 0,550 0,550 0,440
0,9 0,795 0,773 0,748 0,726 0,690 0,655 0,621 0,520 0,520 0,420
1,0 0,750 0,733 0,712 0,688 0,658 0,625 0,591 0,490 0,490 0,390
1,2 0,682 0,663 0,645 0,624 0,595 0,570 0,536 0,450 0,450 0,360
1,4 0,620 0,610 0,590 0,568 0,540 0,510 0,489 0,420 0,420 0,330
1,6 0,555 0,544 0,535 0,519 0,496 0,473 0,450 0,380 0,380 0,300
1,8 0,505 0,500 0,490 0,480 0,465 0,440 0,420 0,360 0,360 0,285
2,0 0,450 0,445 0,440 0,436 0,425 0,410 0,390 0,334 0,334 0,270
2,9 0,380 0,375 0,370 0,360 0,355 0,345 0,330 0,174 0,174 0,230
3,0 0,325 0,320 0,315 0,310 0,305 0,300 0,290 0,260 0,260 0,210
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OkoH4YaHue mabnuubi 8

[lonpaBoOYHbIN KOIPDULNEHT vy
’ 0,500 0,550 0,600 0,650 0,700 0,750 0,800 | 0,850 0,900 0,950
4.0 0,245 0,245 0,245 0,245 0,245 0,235 0,230 0,210 0,210 0,175
5,0 0,196 0,196 0,196 0,194 0,194 0,194 0,191 0,175 0,175 0,150
7,0 0,145 0,145 0,145 0,145 0,145 0,145 0,140 0,130 0,130 0,120
10,0 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,100 0,090

[MTpuMmedvyaHune — OTa Tabnuua onpeaenseT (L Kak dyHKUUKN ¥ 1 v . SHa4eHne napaMeTpoB Yy U v onpeaensaeTcs,
Kak NpUBEAEHO HUXE:

1 th
hs1 J h2
.2..--1-—"“‘ - /

h1 — | ————r

1 — BoAda; 2 — BO34yX

u= (hy, — h)l(hgq — Ny);

Hpe,EI,I'IOJ'IaFEIETCFI, YTO BO3OYX HEEICI::ILLI,EHHI::IF’I.

9.3.5 lNpoBeaeHne UCnbiTaHUN

9.3.5.1 Pac4yeTt rapaHTUPOBAHHOIO OTKIMOHEHNA ANA KaXXO0ro UCnbiTaHus

Anrebpanyeckas pasHuua Af, Mexxay Temnepatypoun oxnaxaeHHou Boabl f,, NOSTy4€HHON NyTEM U3MeE-
PEHUKN, NPOBOANMbBIX Ha rpagupHe, U rapaHTUPOBaAHHOU TEMNEPATYPOWN { .y, NONTYH4EHHOMN MO KPUBLIM, YPaBHE-
HUAM npunoxeHun B n C, BbIMUCNAETCA NO PopMyne

Aty = top = togi
9.3.5.2 Knaccudukaumsa n Konn4ectBo UCMNbITAHUN

VIcnbITaHUA TPyNnNMpyroTca B Knaccobl N B 3aBUCUMOCTU OT CKOPOCTU BETPA Ha BbicOoTeE 10 M HA4 YPOBHEM
3eMIn, HanNnpPuUMep:

mP=1 0 V,,<xm-Cc;
0 — . ~—1

nT A.
Konn4yecTteso paccMaTpuBaEMbIX KNAcCOB AOJMKHO OroBapmBarbCA AONoBOPOM, Kak M OrpaHU4YeHuda no
Ka)XaoOMy Kraccy.

PekomeHnayeTcs, utoObl pa3bpoc KNaccoB He npesbiwan 2 m - ¢~'. [na kaaoro BETPOBOro Kracca
npeacTaBUTENbHbIE UCTIbITAHUA AOJMKHbI ObIThb pa3aerneHbl HA ABE rpynmnbl, NPU YCAOBUKU, YTO KOMMMYECTBO UC-
NbiITaHUK B 00eunx rpynnax npesbiaet 30 % ot oOLlero KonmMyecTtsa UCNbITAHUKW, MPOBEAEHHbIX NPU 3aaHHOM
Knacce BeTpa (eCnu HET, BCE UCMbITAHUA NO AAHHOMY KNnaccy BETPa AOIMKHbl 00beANHATLCA B OAHY rpynmny):
Ha rpynny, rae TeMnepartypa Bosayxa no MOKpoMy TEPMOMETPY HA BXOAE pPaCTET B Nepuoa UCNbITaHUA, N Ha
rpynny, rae Temneparypa nagaceTt B TE4EHNE Nepuoaa.

BecoBble KOOPDULIMEHTDI ar??, npegocraBndaemMble MNPOU3BOAUTENEM BO BPEMSA KOHCYNbTauuu, noacran-
NnAaTCca B QOPMYNY:

/mo:n 3\
508, -1

p |

mY=1 y

Knacc, BknovaoLwmn B ceba MeHee YeTbIPeEX UCMbITAHUWA, CHUTAETCA HEMOMHbIM.

TONbKO T€ Knacchbl, KOTOPblEe AENUCTBUTENbHbI (BKMOYaloLLne B cedS HE MEHEee YeTbIpeX UCMbITaAHUN),
OOJDKHbI MPUHUMATBLCA BO BHMUMAaHUe. BecoBble KO3MPUUMEHTbI AOSKHbI ObITb CKOPPEKTUPOBAHBLI TaK, YTO-
Obl x cymma coctasnsana 100 %, y4utbiBasag OTHOCUTENbHbLIN NEePBOHAYarnbHbIA BEC KAXX40ro pacCYMTaHHOro
Knacca.
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Kpome TOro, Bce AENCTBYIOLLME NEPUOADI, 3aNUCAHHBIE A0 MOMYYEHUSA 3TUX YCNOBUN, AOIMKHbI YYUTbI-

BaTbCA MPU OLIEHKE.
9.3.5.3 Pac4yeT cpeaHeB3BELLUEHHOIO OTKIMOHEHUS

B 06eunx rpynnax Ka)xaoro knacca paccyutbiBaeTcsl cpeiHeB3BELLUEHHOE anrebpanyeckoe 3HadeHue f,
oT Af, °C, rae nPMT _ yucno ucnbITaHWi B NEPBOW rPYNMne UCMbITAHUMIA B O4HOM KINacce BbIYUCASAIOT Mo dop-
MynaMm:

jo — nom1

1
Almt = b ek — e );

N k=1

_nbm2

1 K
Ath ~  bhm? Z (tck _th)s
£ k=1

rae n°M2 — KonMYECTBO UCMbLITAHUI BTOPON FPYMMbl MCNLITAHUI B TOM Ke Kracce.
[lna kaxgoro knacca cpeaHeanredbpanyeckoe 3HavyeHue Af, . BbIMUCIIAIOT N0 POpMyIne

1

Ecnun ncnbiTaHMe HE MOXKET ObITb pasaeneHo Ha aABe rpynnbl (CM. 9.3.5.2), TO pacyeT oCyLLECTBNAIOT NO
dopmyne

”bm

K —
1
Altm ~ " hm z (tck_th)=
L k=1

rae n°M — KonNMYECTBO UCMLITAHWUIA B 9TOM Knacce.
CpeaHeB3BELUEHHOE OTKITOHEHME OT rapaHTUNHBIX NOKa3aTenen rpagupHu — 910 anrebpandeckas CyM-
Ma CPEAHEro OTKIOHEHUS B KaXXA0M Knacce BMecTe ¢ KOadhhDULMEHTOM

mU:n
A=Y ap At
0_4

9.3.5.4 [apaHTUn
CpeagHeB3BELLEHHOE OTKIMOHEHUE TeMnepaTypbl oxnaxaeHHon Boabl Af AOMKHO ObITb HUXKE YKA3aHHOTIO
B 1JOrOBOpPE NOPOroBoro ypoBHSA. STOT MNOPOr 3aBUCUT OT 00LLEN TOYHOCTU MONYy4YEHHbIX PE3YNbLTATOB.

[TpuMmevyaHne — Ecnn nmeetca MMHUManosHoe konndvectso B 300 nepunoaos, TO ANA CTaHAAPTHLIX paboyunx
YCNOBUWA AOCTUXKUMAsA obLlaa TOMHOCTL cocTaBnaeT okono 0,4 K.

10 JonycK npu UCnNbITaHUAX

10.1 OOLwWMe NONoXeHUA

HeonpeaeneHHoCTb of,, AN CPaBHEHUSA MEXAYy W3MEPEHHOUW W rapaHTUPOBAHHOW Temneparypamu
OxXNa)XaeHHoOW BOAbl BbIYUCAAIOT MO ABYM COCTaBNAOLLUUM

Sty = \[OL2 + 512

[epBas coctaBnawoLlas HEONPEAENeHHOCTN &f,, NPEeACTaBNAET HEOoNPeAeneHHOCTb, CBA3AHHYI0 C MNOo-
rPELUHOCTAMU HEU3MEPAEMBIX CUCTEMATUYECKNX OTKITOHEHMUN N3MEPEHHBIX NOKA3aTenen, BTopas COCTaBMso-
LLIAA — HEOonpeaeneHHOCTb N3-3a CIy4anHbIX OTKMOHEHU B UBMEPEHHbIX MOKa3aTendax u U3AMEeHEHUn napa-
METPOB BO BPEMEHM.

10.2 OwundKKN, co3gaHHble Hen3mMepAeMbIMU CUCTEMATUYECKUMU OTKITOHEHUAMMU PaboYnXx
napamMeTpoB

10.2.1 OdouwmMe NnonoxeHus

[1lorpellHOCTU U3MEPEHUN OTAENbHbLIX MNAPAMETPOB BNUAIOT HA ONpeaeneHue Temneparypbl XonoaHOU
BOAbI. [1pumep, npuBeAEHHbIN B NPUNOXKEHUU A, NOKA3bIBAET, KaK 3TN BO3AENCTBUA MOTYT ObITb ONpeaeneHb.bl.
[Tpumep HoMorpamMmmsbl, UICMONbL3yeEMOU AN Uenu onpeaeneHnsa Bo3AeNCTBuUA, NpUBeAEH B NPUNOXEHUU A.
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10.2.2 BnuAaHwe HeonpeaeneHHOCTEU, UBMEPEHHbIX MO MOKPOMY TEPMOMeETPY @,

PakTop BNusaHuA O, NOKa3bIBAET U3BMEHEHME B TEMNEPATYPE XONOAHOMN BOAbI Af, AN AAHHBIX OTKNOHE-
HUM Temneparypbl N0 MOKPOMY TEPMOMETPY Af,, MPpKU YCNOBUK, YTO BCE ApYyrne BnusiioLme napameTpsbl, pac-
X04 BOAbl, MOLLHOCTb BEHTUNATOPA U AMana3oH HAXOAATCA B COOTBETCTBUUN C rapaHTUUHBLIMU YCIOBUAMM.

N3meHeHne At, NOMKHO ObITb BbIOPaAHO Tak, YTOObI COOTHOLWEHUE mexay t, U . ObiNo BNU3KO K NMHER-
HOMY (CM. NPUNOXKEHNE A).

10.2.3 BnuaHune HeonpeageneHHOCTEN U3MeEPEeHUsa Anana3oHa oOXnaXxaeHus D,

PakTop BnusaHuA @ ykas3biBa€T HA UBMEHEeHnEe TemnepaTypbl X0NoAHON BOAbI Af . ANA AAHHOTO U3MEHE-
HUA AuanasoHa Az npu ycnoBuK, YTO pacxos BOAbl U MOLLUHOCTb BEHTUNATOPA HAXOAATCA B COOTBETCTBUU C
rapaHTUUHbLIMU YCINOBUAMU, & TEMNEpATypa No MOKPOMY TEPMOMETPY ABMNAETCA CPEAHUM U3MEPEHHLIM 3Ha-
yeHuem. OTKNoHeHne Az AomkHO ObITb B npegenax £ 1 K (cM. npunoxeHue A).

10.2.4 BnuaAHue HeonpeaeneHHOCTEN U3MEPEHUN MOLLHOCTU BEHTUNATOpPA @

®akTop BNUAHUA D nokasbiBa€T U3MEHEHME TeMnepaTypbl XONOAHOW BOAbl (B MPOLIEHTAX) 3a CYeT
OTKNMOHEHUSA MOLLIHOCTU BeHTunsatopa AF, obecne4yuBaloLLEro pacxoa U gvanasoH BOAbl NPU rapaHTUNHbLIX
YCINOBUSAX U TEMMEPATYPE MO MOKPOMY TEPMOMETPY, KOTOPbIE ABMNAKTCA CPeAHUM U3MEPEHHLIM 3HAYEHUEM.
OTKNoHeHue AF ; AONXHO ObITb B npeaenax = 10 %.

Ecnu KpuBaa He gaeT npeacrtaBneHunda 0 BMUAHUN BEHTUNATOPA, TO BNIMAHUE HA TEMNEPATYPY BbIXOAHOW
BOAbl AOMKHO ObITb ONpPeAereHo ¢ UCNONb30BaHNEM OTKOPPEKTUPOBAHHOIO NMNOTOKa (CM. NMPUNOXEHUE A).

10.2.5 BnusiHne HeonpeaeneHHOCTEN U3MepeHusa pacxoaa Boabl @,

PakTop BnuaHuA @O, ykasbiBaeT Ha U3MEHEHUE TeMnepaTypbl XONOAHOW BOAbI Af. ANs AAHHOTO U3Me-
HEHNA YPOBHA 00BbEMHOro pacxoga Am (B npoueHTax) npu ycnosuu, YTo MOLLIHOCTb BEHTUNATOPA U Anana3oH
HaxXo4ATCA B nNpeaenax rapaHTUNHLIX YCNOBUW, a TEMNEpAaTypa No MOKPOMY TEPMOMETPY ABNAETCA CPeAHUM
N3MepeHHbIM 3Ha4YeHnemM. OTKNoHeHne Am aomkHo ObIThb B npeagenax £ 10 % (cMm. npunoxeHune A).

10.2.6 OnpepeneHune NOrpeliHOCTEN U3MEPUTESIbHbIX YCTPOUCTB

[lorpeliHOCTN U3MEPEHUN ANA Pa3NUYHbIX UHCTPYMEHTOB NPUBEAEHBLI B NPUNOXEHUN B. 3HaUeHu4, Ko-
TOpble OyAyT UCNONb30BaTLCA PAKTUYECKN U KOTOPbIE ONPEeaenatoTca CTopoHaMn A0orosopa A0 Ha4yana us-
MEPEHUN, HE AOIMKHbI NPEBLILLATL YKa3aHHbIX B Tabnuue 9.

Tabnunua 9 — OTKNOHeHUS N3MepUTENbHOro obopyaoBaHUA, AoNyCcTUMbIE AN UCMBITAHUS

BenunynHa ﬂ,OI'IyCTI/IMbIe OTKITOHEHWA USMEePUTENBbHOTO oﬁopy,qosaHMﬂ

TemMnepaTypa MOKpOro TepMoMeTpa et,, = 0,1K

TemMnepaTypa BoAhl et=0,1K

MaccoBbIn pacxoq BoAbl &, =9 % o 1000 kr - c 1 &, = 3 % Oonee 1000 kr - ¢
MOLLHOCTb BEHTUNATOPA: er =5 %

no 25 KBT o =950,

25 KBT < F,, < 200 KBT L

Gonee 200 kBT “Fp— 2 70

[lnsa oTaenbHbIX NPpMOOPOB CUCTEMATUYECKME MOTPELUHOCTU &, AOMMKHbI ObIThb ONpeaeneHbl, UCX0Aa U3
PYKOBOACTBA MO 3KcnnyataumMm Ang ncnonb3yembix npudopos, nnu omxHbl BbIOMpaTsca n3 tadbnuubl 9.

[lpumeHsiemMble AONYCKM &, B COMETAHUM C (pakTopammu BnusHUA @, onncaHHbiMu B 10.2, NO3BONAIOT
paccynTaTb MOrpPEeLUHOCTb, BbI3BAHHYIO HEU3MEPUMbIMW CUCTEMATUYECKUMU OTKNOHEHMAMMU pabo4ymx napa-
METPOB.

10.2.7 OwmnobKa, BbiI3BAHHAA HEU3MEePUMbIMU CUCTEMATUYECKUMU OTKITOHEHUAMMU PAOOUYUX napa-
MEeTpPOB

OwwmbKm df, BbI3BAHHbIE HEM3MEPUMbBIMU CUCTEMATUHECKUMU OTKITOHEHUAMMU, BbIYUCHAOT MO dhopmMmyne

Bt = \/(cpw £ty )% + (D - 264)° + (D, -£)° +(DF, -eFp)* + (et )°.

Honyck no remneparype xonoaHou BOAbI €, NPUMEHAETCA HENOCPEACTBEHHO K pe3ynbrary.
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10.2.8 OnpeneneHune NOrpewHOCTEN, Bbi3BaAHHbIX CITY4YaUHbIM OTKITOHEHUEM PEe3yNbTaTOB UCMbI-
TaHUN U BPeMEeHHbIMU OTKITOHEHUAMU Paboymnx napamMmeTpoB

Cny4anHble cobbITUA NPUBOAAT K TOMY, YTO pasHuua Af, Mexay M3MEepeHHOW U rapaHTUUHOWN TeMne-
patypamm XornoaHou BoAbl, pacCHUTaHHaa B COOTBETCTBUU C 7.2, KONebnerca okono cpeaHero sHavyeHunsa Af,
pacCcYMTAHHOIo NO BCEM nepmnogam U3MEPEHUN.

N3mepeHne 3Toro KonebaHusa BbIMONHAKOT NPU NMOMOLUM SMMUPUYECKOrNO CTAHAAPTHOMO OTKITOHEHUA W
BbIYUCNAIOT N0 POPMYNE

SAﬂ( —

K
1
o (At — At
K="

\

OTKNOHEHWE namepeHusi of,, BbiI3BaHHOE Cny4yanHbIMU NOTPELUHOCTAMU PE3yNnbTaTtoB U3MEPEHUN U BPE-
MEHHbIMWU KONebaHNAMU U3MEPAEMbIX BENMMYNH C BEPOATHOCTLIO 95 %, BbIMUCTIAIOT MO oopmMmyne

_ S¢(k)
Jk

BenuunHbl pacnpeaenenunsa no CtbloaeHTy S, npuBeaeHbl B Tabnuue 10.

5t,

SAt,.

Tabnunua 10 — PacnpeaeneHne BennynH no CTeOAEHTY C BEPOATHOCTLIO 95 %

K Sy (k) K Sq(k}
2 12,710 16 2,131
3 4,303 17 2,120
4 3,182 18 2,110
5 2,776 19 2,101
6 2,971 20 2,093
/ 2,447 21 2,086
3 2,345 22 2,080
9 2,306 23 2,074
10 2,262 24 2,069
11 2,228 25 2,064
12 2,201 26 2,060
13 2,179 27 2,056
14 2,160 28 2,052
15 2,145 29 2,048
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[lpunoxeHue A
(cnpaBoYHoOE)

KpuBble npou3BoaUTENbLHOCTH

100 % \80 % \60 % \40 % \20 %

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

5 ——»

7 — AvanasoH oxnaxjeHus; 2 — TeMnepaTypa oxnaxaeHHon Bogbl f.; 3 — A0Ns MaccoBoro pacxoja ropsaven Boabl M/Mr; 4 — O0THOCU-
TenbHasA BNaXHOCTb OKpyXatoLLero Bosgyxa ¢p; 5 — TeMnepaTypa OKpyXatoLLero Bosgyxa rno cyxomy TepmMomMeTpy t,; 6 — Temnepatypa
ropsden Boabl t,

PucyHok A.1 — Kpuaa npon3BoaguTerbHOCTU rpagUpHN ¢ eCTECTBEHHON TAMOW

FpachK C nMPMMEepoM HaxoxXgeHnd NAMeHEeHNA TeMnepartypbl XONoAHOW BOAI tc B 3aBUCUMOCTHU OT UISMEHEHWNA BITU-

AOLLEro akropa «TeMnepartypa MoOKporo TepmomeTpar t
[pn t, = (15,52 0,5)°C; z=6 K; Fp =100 %; m = 100 % KOHCTaHTa, nony4yaem:

A%SQ_OéK
5t, 1°C

K
> O, =0,8_—
W -:::C
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PucyHok A.2 — [lpumep BO3AENCTBUA BETPA Ha rpagUpHI0
C NMPOTUBOTOKOM U €CTECTBEHHOW TATOW

V1-1, m/c 15
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17 — TeMnepartypa xonoaHou Boabl ¢, °C; 2 — TemnepaTtypa Mokporo TepmomeTpa t,,°C

PUCYHOK A.3 — VMcnaputenbHaa BEHTUNATOPHaA rpagupHS

Fpacpm{ C rnipuMmepoM anA oripegerieHnd NaAMeHeHUA TeMheparypbl XOonoaHoOW BOA bl tC B 3aBUCUMOCTHU OT NSMEHEHWNA

BITUSIOLLErO pakTopa «MOLHOCTb BEHTUNsATOpay F,

6 K, m=100 % nony4aem:

pun F,=100 % £ 10 %; {,, = 15,5 °C; z

5. 05K

_0.025"°
%

> D,

20 %

P 3F,

AF
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26
z= (K

Z=0K
Zz= 5K

24

dt. = 1,5K

22

20

18

16

14

| m=90%
12 m =100 %
H m=110%

10

F=90%
Fp= 100 %
4 Fp= 110 %

0 2 4 6 8 10 12 14 16 18 20
2

17— TemMnepartypa xonogHou Bogbl {,, °C; 2 — TemnepaTtypa Mokporo TepmomeTpa t,, °C

PucyHok A.4 — VicnapuTtenbHaa BEHTUNATOPHaA rpagupHS

['pacpuk ¢ npumepom Ana onpeaeneHnsa U3SMeHeHna TeMmnepaTypbl BoAbl £, B 3aBUCUMOCTU OT U3MEHEHUN BNUAIOLLIE-
ro paktopa «0OLEMHBIA pacxoq BoAbI» M.

[lpn m = (100 £ 10) %; £, =15,5°C; z=6 K, Fp= 100 % nonyyvaem:

5t, 15K

oty K
sm 20 %

AmM .
%

> @, =0,075
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TpeboBaHUA K U3SMepuUTeribHbIM NPUdoopam, UICNONMb3yeMbIM ANA UCNbITAHUNA

Tadbnuua B.1— TpeboBaHUA K nUaMepuUTenbHbIM Npubopam, Ucnonb3yeMmblM ANS UCNbITaHWI
UyBCTBUTENBHBIE [nanasoH BpemeHHble
Tnn namepeHund Tun npudopos TOYHOCTb [TpMmeYvaHus
SJNIeMeHTbI N3MepPeHWUA KOHCTAHTbI
MamepeHue [1NaTuHOBLIN ConpoTuBneHue Boaayx: —
TeMnepaTypsl PE3UCTUBHLIN nnatuHbl 100 Q OT-40°C po o 30 ¢
5 5 o + 0,1 °C _
BO34yXa Unu natynK PT1100 npn O °C knacca + 80 °C Bona: 5 ¢
BOAbI AERHGBO 751
HKNOKOCTHBIN <100 °C —
- +0,2 °C
TEPMOMETP
Tepmonapbl <100 °C + 0,2 °C —
KBapueBbIN OT-40°C po o —
o +0,1°C
npuoop 100 °C
MamMepeHne Bnax- | EMKOCTHLIN EmMkocTHOU anemMeHT [ OT 30 % 15 10 o —
Ll 0
HOCTU BO3ayXa rTMrpoMeTp 00 95 % ’
MamepeHue [TponennepHbin |[1ponennep, nponop-|OT 0 M/C +0,1 M ¢! [Mopor —
CKOPOCTW BO3Ayxa | aHEMOMETP LMOHaNbBHO CBSA3aH- |40 22 M/c cpabaThbl-
Ha BbiXo4e HBIM C reHepaTopoMm BaHUA
HanpsaXXeHUs 0,2 M/C
MamepeHue AHEMOMETP Tpu yawkm Haocn. [OT0,3Mm/cpgo [+ 02m- ¢! |MNopor BCTpOEHHbLIN
CKOPOCTW BeETpa |YallevyHoro YacTtoTta nponopuuno- |40 m/c cpabaTbl- |HarpeBaTenb
TUNa HalbHa CKOPOCTU BaHUA NOMOraeT n3de-
XaTb obriene-
HEHUA 3UMOU
MamepeHue UyBCTBUTENb- Ontorep, cBAs3aHHbIN | 0° — 360°= + 2,5° TOoT Xe —
HanpaBneHns HbIW onrorep c noteHunomeTpom. |0 —400
BeTpa ConpoTuBrneHne
NponopuUMOHanbLHO
yrny Cesep =0° =0
MNamepeHne konu- | lnoBnoMeTp OnpoKknaHoOW KoBLLU — — — ToT Xe
YecTBa Bbinagato- | OnoyHoro Tuna | UNK NONOXUTENBHbLIN
LLIMX OCaaKOoB TeMnepaTypHbLIN
KoadhdouuneHT (ITK)
CONPOTUBIIEHUA
MamepeHue [Tpnbop Ans CeHcopHaa adelka |OT 200 mMbap [+ 0,2 % — —
aTMOCEPHOIO naMmepeHna ab- |nepemMeHHon emKo-|ao 1200 mbap
JaBneHna nnu COJTIOTHOIO UNU | CTU (oT O
MaHOMETPUYECKO- | OTHOCUTENBHOTO no 2,5 6ap)
ro Hanopa LaBleHns
MNamepeHune BatTmeTp — — OT1% — —
noTpebnaemMon 0o 2 %

MOLLIHOCTMW BEHTU-
natopa

[TpumevyaHnne — 1 mbap =0,1 kl'a.
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Tabnunua B.2 — CnpaBo4Hble BENMYUHBI M3MePUTENBHBLIX NMPUOOPOB ANA U3MEPEHUSI MAaCcCOBOro pacxoaa BoAbl

N3mepeHne npyu NOMOLLN

3HaveHwne ¢,

a) lameputenen ¢ nepmogom namMepeHus
t 2 50 ¢ npn ncnonbL3oBaHUK:

- npubdopa namepeHnsa odbemMa B 4ONyCTUMOM AnanasoHe N3MEPEHUS; 2.0 %
- NponNennepHoro NUSMepuTens B 4ONyCTUMOM AMana3oHe N3MepPEHUA 1.5 %
OT1 %
b) [lpoccenbHOro aMepuTensHoro npubopa o
no 1,95 %
c) F'ngpomMeTpuyeckoro nponennepa B TpybonpoBoje
c D 21500 mm; 1,2 %
800 MM £ D £1500 mm 1.5 %
B OTKPBITBIX KaHanax ¢ NpAMOYrofibHbIM CeYeHUEM 2,0 %
d) Tpyook I'Nnuto B Tpydbonposoge ¢ D =2 800 MM U C UBMEHEHUEM CTAaTUYECKOrO AaBNeHUS;
- MeHbLUe YeM 1 % nony4YeHHoro saHa4eHus; 15 o
0
- BONbLWNM U3MEHEHUEM JaBneHuUs ' o
2.0 %
e) NameputenbHoro sogocnuea ¢ KannbpoBaHHOW 3aCNOHKOW MpU MNOMOLLUWM popMynbl ANS
3aCINOHKMU:
- ANA NPAMOYrofibHOW 3aCNOHKU 6e3 yMeHbLUEeHUA nnowaan CTOPOH, 2,0% —1,5%
- ANA NPAMOYrofibHOW 3aCNOHKU C YMeHbLUEHWeM nnowlaan CTOPOH 2,9 %
f) SnekTpoMarHuTHOro ycTpoucTBa:
ckopocTb oT 0,8 A0 1,5 M-C 20%
CKOpOCTb Donblle Yem 1,5 M-C] 1.5 %
) YNbTPpasByKOBOro yCTpoUcTBa OT 3 %
J pasBy ycrp no 5 %
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[MpunoxeHue C
(0bA3aTenbHoOE)

PacuyeT pacxoaa ucnapsemMon Boabl

C.1 Obwume nonoXxeHus

= CINM OO BEMHbIN PacCxoi 0T6opa BOAbl HE MOXET ObITh NaMmepeH Uit NnoCrtaBlLUK HE NpejoCTaBUIl AnalrpaMMbl UK
TEIGJ'IMLIII:I, TOlrda pacydeTbl MOXKHO BbIMNOJIHUTE, CliellyA HAaCTOALLEMY MNMPUITOKEHUIO.

C.2 BBeageHue

HeobxoaMMo 3HaTh 06BEMHBIN pacxof ucnapsaeMoi Bogbl mgz AnA pacdeta 06beMHOro pacxofa Bofbl, TEPAEMON €

YHOCOM mp. ToYvHa4d OUEHKa 3TOIro pacxoda rnpejnoraracet UCrnoJibaoBaHUe CbOpMyJ'II:I I'onna A51A BBIYMNCTIEHUA TENTTOBBIX
XapPaKTepUCTUK.

C.3 YoenbHoe norpebneHue Boabl Cq

Mcnonb3osaHue opMyrbl MMoyna no3BonseT NocTpoUTe HOMOTPamMbl, MO KOTOPLIM OMpPeAensatT YAenbHoe no-
Tpebnenune Bofbl Cog.

3 aHanusa pe3ylribratoB o4eBMNAHO, HTO BO3IMOXHO I'IpEH66p6‘-II:> BITMAHUEM Pa3HOCTU TeMneparyp ap N BIINMAHNEM
COOTHOLUEHWA MaCCOBOI0O PpacCxXoia BO34dyXa U BOAbl qmas/qme.

S0nee Toro, BUAHUE Anana3oHa oxna)XaeHus Z 3aMeTHO TONbKO AN uaMeHeHun donee yem Ha 20 %.
CnepgoBaTenbHO, ecnin HeOOXOAUMO ONpPeaAenUTb TONMBKO pacxol UcnapaemMon Boabl B COOTBETCTBUW C HOMUHAIMb-
HOWU NPON3BOAUTENBHOCTLIO (B Crnyqae NpuemMo-cAaTouHbIX UCMBITAHUM), MOXHO UCnonb3oBaThk YAenbHbl pacxos Cg Kak

He3aBUCALLMK OT BbIOOpa rpagupHU. Torga MOXHO NCNONbL30BaTh OAHONMTMHENHY O HOMOrpamMMy (CM. pUCYHOK C.1), KoTopas
nokasblBaeT yAenbHoe noTpebneHne B 3aBUCMMOCTU OT aTMOCHEPHBLIX YCIOBUN {1 ¢Op.

Cg, Kr-[x-107

t. — CpedHsis TeMnepaTypa Cyxoro TepMOMETpa Ha Bo3ayxo3abopHuke, °C;
¢ — OTHOCUTENBHAs BMNaXHOCTb OKpyXatoLlero Boagyxa, %;
Co — yAenbHbIN pacxod Bogsl, kr - k=1 - 10

PucyHok C.1 — YaenbHoe noTpedneHne Boabl

JaHHBIA PUCYHOK Dbl COCTaBMEH C MOMOLLUBH YNCMEHHOO UHTErpupoBaHUa ypaBHeHUMA [loyna aAnga ananasoHa
oxnaxgeHua Z= 12,6 K, 4To aBnaeTca HOMUHanNbHbBIM 3Ha4YeHneM ctaHgapTHoro paga 1300 MBT n ap = 12,5 K. OH MOXeET
ObITb UCNONBL30BaH 6€3 N3MEHEHUA ANA rpagupeH ¢ pasfnYHbIMU XapakTepucTUKaMu.

C.4 O6beMHbIN pacxon ucnapsieMou BoAabl Mg

3Hasi TeMnepaTypy Cyxoro TepMoMeTpa t, U OTHOCUTENBHYIO BMaXHOCTb ¢ BO3[yXa Ha BXOAe B rpafjupHI0, MOXHO
onpeAenuTb yaenbHbin pacxof Ce 1 U3 HEro BbIBECTU YpaBHEHUE 0ObEMHOro pacxofa ncnapsaemoit Bojbi:

me =m-cpe-Z-CS, (C.1)
rae Z =t,—t.— pasHOCTb TeMNepaTyp.
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B Tabnuue C.1 npuBeeHo YncrneHHoe naMeHeHne Cg ANA pasnuyHblX YCNoBUiA TeMnepaTypbl OKpyXatoLei cpefbl
N OTHOCUTENBHON BNAXHOCTWN. OTO MOXHO UCMOMNb30oBaTh B Nporpamme, Kotopas paccuuteiBaeT Cg NyTEM UHTEPNONALMY

MeEXAY ABYMA 3HAaYESHUAMM.

Tabnuua C.1— YaenbHoe notpebnerne Boabl Cg Kak PyHKUUA OT KNUMaTUYECKUX YyCNOBUIA

{, °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
30 0,269 0,302 0,331 0,357
100 0,271 0,303 0,331 0,354
MpumevyaHne — CgBblpaxaerca B kr-[x - 1070,

C.5 N3ameHeHune 3aBUCUMOCTU BennuuHbl Cq OT pabouunx napamMeTpoB

M3meHeHns Cg, Bbl3BaHHbIE M3MEHEHUAMU MacCOBOro pacxofa noToka Cyxoro Bo3ayxa, NpoxoAsLero Yepes opo-
cuTenb g, ., NPY PasHOCTU TemnepaTyp ap WNu B AnanasoHe oxnaxaeHusa Z Obinu paccduTaHbl. Tabnuua C.2 oTpaxaeT
pe3ynsTaThl, NnofyvYeHHble Ans YMepeHHbIX KnuMmatudeckux yenosuit (t, = 11 °C; ¢ = 78 %). Cnegyet obpaTtuTb BHUMaHUE

Ha TO, YTO yﬂ,eﬂbelﬁ PacCxol NMPpakTu4eCKn He 3aBUNCHUT OT 3TUX MNapaMETPOB.
Ta6nv|u,a C.1 MOXeT NMPUMEHATBCA AJ1A BCEX TUNMOB IrpagnperH C 6onbLWNM ANana3oHOM OXIaxXgeHUA.

Tabnunua C.2 — M3ameHeHUe 3aBUCUMOCTUN BeNMUYMHBI Cg OT pabo4mx napaMeTpoB

XapakTtep N3MeHeHWI

OTHOCUTeNbHbIE NU3MEeHeHWN4 CS

+20% Ha q,,.. - 0,6 %
+ 20 % Ha Z - 1,4 %
+ 20 % Ha ap + 0,8 %
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[MpunoxexHue D
(0bA3aTenbHoOE)

3amMeyaHua No pacyeTy NOrpelHoOCTEeN

D.1 CpeaHee (cpeaHeapudpmMeTuyeckoe)

=eisll yCTaHOBJIEH PAL OTAEJIbHbIX HE3aBUCUMbIX nb BEJIMYHAH, CBO60£I,HI::IX OT MX CUCTEMATUHECKNX I'IOFpeLIJHOCTeﬁ,
Xq - X (Hanpmmep, ONA cTeneHn BrNaXXHOCTU UM MaCCOBOW ‘-IE:'ICTI/I), T0O CpeﬂHeapMCbMETW-IECI{OE OTAEJIBHBIX nb BEJTUHNH

X BBIMUCMSAKT N0 OPMYIe

1 n”
X=—p5 )X,
n -1

D.2 CTaH,EI,apTHOE OTKNMOHEeHUue 3anucu otaenbHbIX 3HAYEHUU MO OTHOLUEHUIO K CpéﬂHEﬁ

COBOI{yI'IHOCTb CJ'Iy‘-IaI?IHbIX pacnpeﬂeneHMﬁ oT1ac€JibHBIX BEJTMHNH MO OTHOLWWEHWHK K UX cpe,u,Heﬁ XadPaKTepPpU3yeTCH
CTaHAaPTHBIM OTKITOHEHWNEM &.

b

1 & —
= X; — X)°.
\nb—1-1(’ )

f—

D.3 OoBeputenbHbIU Npegen U UHTepBan aoBepusa cpeaHUX 3HaYeHUN

CpeaHasa x B cooTBeTcTBUU € (D.1) He ngeHTn4Ha 3anMcaHHOM UCTUHHOW BENMUYMHE, HO BO3MOXHO yKasaTb 4Ba
npeaena, Mexay KOTopbIMKU HaxoanTca UCTUHHAA BENMUYUHA C BbIOPAHHOW CTaTUCTUYECKON BEPOATHOCTLIO P 1 NOAYUHS-
loadaca «HopMallbHOMY pacrnpefeneHuto». 3TO OTHOCUTCA K AOBEPUTENBHOMY UHTepBany cpeaHen. HTepBan Mexay
3TUMW NMpeaenamMn HasblBatoT UHTepBaromM 4oBepua cpefHUX 3HaYeEHUN.

LloBepuTtenbHbIW Npefen cpeadHen BuIMUCIAKT Mo hopmMyrne

_ T
X T S.

JnP

CDaI{TC)p T 3dBUCUT OT Bbl6paHHOI7I CTaTUYECKOU BEPOATHOCTH, a TAKXE OT pPALda OTACJIbHbIX 3Ha4YEeHUN.
—CJ1 HE OroBopeHo UHOeE, TO Nnpeljelibl 40BEPUA AOJIXKHBI BCerda yKa3dblBaTbCA OJ1A CTaTUCTUYECKOM BEPOATHOCTH

B 95 %.

T
BenuyuHel gnga t v \/7 CO CTaTUYECKOW BEPOATHOCTLIO B 95 % npefacTaBneHsbl B Tadbnuue D.1.

nb

T
Tadbnuua D.1 — 3HayeHne T ” \/T)

n

n® r -
JnP
3 4 3 2.5
4 3,2 1,6
5 2.8 1,24
6 2.6 1,05
8 2.4 0,84
10 2.3 0,72
20 2.1 0,47

30 2,05

50 2.0 0,28
100 2.0 0,20
200 1,97 0,14

Cebiwe 200 1,96 0
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[lpunoxeHue E
(ob6A3aTenbHoOE)

KoppeKkuus TeMmnepaTypbl XONoAHOMN BOALI 32 CYET Tenrna, 400aBreHHOro HaCoCoM

[1pn namepeHun TemnepaTypbl XoNnogHOW BoAbl HA APOCCENbHOM KnanaHe HarHeTartenbHOW CTOPOHbLI HAacoca Ha ee
3Ha4yeHue BNUAET Tenno, nepegaBaemMoe Boge Npu perynupoBaHUM Hacoca C BbICOKOro AaBneHUA Ha HU3KOEe U MpU He-
apPeKTUBHON padboTe Hacoca.

PaclunpeHne Yepes ApoccenbHbIA KnanaH — 37O agnadbaTuyecknit npouecc, NosToMy BEPHO crieayroLlee:

AhzOzAU+A£.

Pe

Ha Bxofe B ApOCCenbHbIiA KnanaH npn aTMocepHOM AaBneHun yaenbHasa BHYTPEHHSAA aHeprua, Ix/kr, paBHa

AU:L,
Pey

T. €. And BoAbl ¢ p, = 980,67 kr/M>, Npu achPEeKTUBHOCTU Hacoca & U HAaNOPOM Hacoca p4, ['a, n"amMeHeHne Temnepatypsl,
K, paBHO

AT = 21 2391077
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[MpunoxeHue OA
(cnpaBoYHoOE)

CBeaeHusa 0 COOTBETCTBUM CChINTOYHBbIX MeXAVHAPOAHbIX CTAHAAPTOB CCbINTOYHbLIM
HauMOHarnbHbIM cTaHaapTam Poccuuckon Pegepauum
(v AencTBYOLWMM B 3TOM KaYyeCTBe MeXrocygapcTtBeHHbIM CcTaHgapTam)

Tadbnunua JA.1

O0o3HavYeHne CCbINMoYHOro CTeneHb

Obo3HavyeHne N HaMMeHOoBaHKUe cooTBeTCTBYOLUETNO HAUMNOHAJIBHOTO CTaHAdapTa

MEXAYHaPOA4HOIO CTaHdapTa COOTBEeTCTBWUA

EH 306:1997 IDT [OCT P EH 306—2011 « TennooOMeHHUKNU. MI3MepEeHNS N TOYHOCTb U3-
MepeHUU Npu onpegeneHnn MOLLHOCTU»

EH 872:2005 — *

EH 607/51:2009 NE [OCT 3067/9—99/TOCT P 51233—98 « TepMOMeTpPLI CONPOTUBNEHNS
NNaTUHOBLIE 3TaNlOHHbIE 1-r0 N 2-ro paspsgoB. OOLWMe TEXHUYECKNE
TpeboBaHUA»

EH/WNCO 5167-1:2004 MOD [OCT 8.586.1—2005 (MCO 5167-1:2003) «l ocynapcTtBeHHaaA CUCTe-
Ma obecnevyeHna eauHCTBa U3MepeHWn. MamepeHUe pacxoda U Ko-
NMYyecTBa XUAKOCTEW W rasoB C NOMOLLUBLIO CTAaHAAPTHLIX CyXaroLLnX
ycTponcTB. YacTb 1. INpuHUMN METOAa U3MEPEHNN KU oDLWne TpeboBa-
HUA»

MCO 1438-1:1980 — *

NCO 2975-3:1976 — *

MCO/TO 3313:1998 — *

* COOTBETCTBYIOLUNE HALMOHamNbHbIE CTaHAapThl OTCYTCTBYIOT. [10 UX YTBEPXAEHUS PEKOMEHYETCS UCMOMb30-
BaTb NEPEBO/] Ha PYCCKUIA A3bIK AaHHbIX MeXAyHapoaHbIX cTaHAapToB. [epeBofbl aHHbIX MEXAYHAaPOAHbIX CTaHgap-
TOB HaxoasaTcsa B PefepanbHoOM MHPpOPMaLMOHHOM OOHAE TEXHUYECKUX PErMaMeHTOB M CTaHJapToB.

[TpuMmevyaHune — B HacTodawen Tabnmue NCNoNbL30BaHbI crieqyroLlme ycroBHble 0003Ha4YeHUA CTENEHN COOT-
BETCTBUA CTaHAAPTOB:
- IDT — npeHTnYHbIe cTaHaapThI;
- MOD — moguuumpoBaHHble cTaHaapThl,
- NEQ — HeskBUBaneHTHbIE cTaHZapThI.
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