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T86.3
PEKOMEHIAIINA
FOCYI[apCTBCHHaH cucTteMa obecreueHus CANHCTBA CPCACTB HBMepeHI/Iﬁ
Pacxop u konnyecTBo rasa. MU 2200
MeToavKa BbINOMHEHUSt U3MEPEHUIA pacxogoMepamu rasa -
BUXPEBBIMU
BBenena B geiictBue ¢ 200 .

Pexomennanus pazpadorana ¢ yaerom tpedoBanuii [OCT P8.563-96, MU 2525-99 u «lIpaBunamu ydera
raza» (3apeructpupoBansl B Muntocte Poccuu 15 HostOpst 1996 1. o Ne1198).

1. Ha3znauenue u 001acTh NpUMeHEHUS

1.1. Hacrosimasi pekoMeHAanusl paclpoCTPaHAETCsl Ha pacxo]l U KOJIM4ecTBO (00beM) raza
Y YCTaHABIMBAEeT METOUKY BBIMOJIHEHUS X U3MEPEHHI ¢ MMOMOIIBIO TpeodpazoBaTeeil pacxoa,
pacxoA0MeEPOB M CUETYMKOB I'a3a BUXPEBOI'O THUIIA MOAEIBHOTO psifa HayuHO-Ipon3BOACTBEHHOTO
npennpusatus «MpBuc» ¢ quameTpom yciioBHOro npoxoga ot 27 no 300 mm (nanee — BUXPEBBIX
npeoOpa3oBaTeeii pacxona).

1.2. Hacrosimas MeToauMKa pacHpOCTpaHSETCS Ha W3MEPEHHs pacxoJa U KOJIMYECTBA
KBa3HCTAlMHAPHBIX MTOTOKOB OJTHO(A3HBIX TA30B, y KOTOPHIX TeMIepaTypa 00pa3oBaHusl POCHI 110
BOJZIE HE MPEBBIIIAET TEMIIEPATypy raza (1 npupoaHoro rasa He Boie yeM 1o ['OCT 5542), npu
naBiieHuu He 6oiee 1,7 MlIla, ¢ BA3KOCTBIO OT 6x107° 10 35%10°° Taxc.

2. HopmaTuBHbBIE CCBUIKU

1.TOCT P 8.563-96. MeToauku BBINOJIHEHHSI U3MEPEHU.

2. MU 2525-99. Pexomennaruu o metposioruu ' HMII Poccun. Ilopsinok pazpaboTku.

3. IlpaBuna ydvera rasa (3apeructpupoBanbl B Muntocre Poccun 15 Hosi6ps 1996 1. mon
Nel198).

4. TOCT 5542-87. I'a3pl roproune NPUPOAHBIE AJI NPOMBIILIEHHOTO M KOMMYHAJIbHO-
OBITOBOr0 Ha3HaueHUs. TeXHUYEeCKHe yCIOBUSI.

5. TOCT 30319.0-96. I'a3 mpuponubiii. MeToasl pacuera (uU3M4ecKux cBOMcTB. OOImue
MIOJIOKEHHUS

6. TOCT 30319.1-96. T'a3 mnpuponusiii. Meronbl pacueTa (U3NUYECKUX CBOUCTB.
Onpenenenue (U3NYECKUX CBOMCTB MPHUPOJHOTO Tras3a, €ro KOMIIOHEHTOB M MPOAYKTOB €ro
nepepadoTKH.

7. TOCT 30319.2-96. T'a3 mnpuponubsiii. Meronbl pacueta (U3NYECKUX CBOUCTB.
Omnpenenenne ko3 uIeHTa CKUMAEMOCTH.

8. T'OCT 30319.3-96. T'a3 mpupomublii. Meronsl pacueTa (U3UUYECKUX CBOUCTB.
Onpenenenue GU3NIECKUX CBONCTB 110 YPABHEHHIO COCTOSHHSL.



9. T'OCT 2939-63. I'a3bl. YcnoBus A OnpeaesieHus: oobema

10. 'OCT 17310-86. I'a3pl. [TukHOMETpHUYECKUI METOJ] ONIPEAETIEHUS INIOTHOCTH.

11. TOCT 18917-82. I"a3 roprounii mpupoausiii. Metoa ot6opa npod.

12. MM 1538-86 "I'CU Pacxon ra3a maccoBblil. MeToauka BBINOJIHEHHMS H3MEPEHMI
KPUTHYECKUMH pacxooMepamu’.

13. TOCT 22667-82. I'a3pl roproune npupoHele. PacueTHslil METOA ONpEeAEIeHUs TEIIOThI
CTOpaHUsl, OTHOCUTENIBHOM IJIOTHOCTH | yKcia "Bo0oe".

14. MU 1317-86. I'CH. Pe3ynpTaThl U XapaKTEPUCTUKHU MOIPEUIHOCTU M3MepeHU. POpMBI
npencrasiaeHns. CriocoObl UCTIONb30BaHUS TPU UCTIBITAHUAX 00Pa3LOB MPOAYKIIMHA U KOHTPOJIE UX
apaMeTpOB.

3. YcinoBHBIE 0003HAYECHUS
3.1. YcoBHbIE 0003HAUCHUS U COKPALIICHUS

PasmepHOCTB:
- Enununa
YcnoBHoe M-macca AN
6 HanmeHnoBanue L-guHa ¢busngeckoit
00O3HAYCHHC T-Bpems BEJMYUHBI
B-remmeparypa
U CKOpOCTH TIOTOKA raza L/T m/c
d XapakTepHblil pa3Mep OIMKHET0 BUXPEBOTO Clie/ia L "
BC Tena o0TeKaHus
Sh Yucno Crpyxans (6e3pa3MepHas 4acToTa Bespasmepnas
BHUXpEOOpa30BaHMs). BEJIMYHMHA —
f YacroTa BUXpeoOpa3oBaHuUs /T I'm
N bespasmepnas
Ref MomudunupoBanHoe yncio PeitHombaca p p
BEJIMYNHA —
C [T1oTHOCTE Ta3a mpu PaboYHNX YCIOBHUIX M/L? Kr/M®
3 Kunemaruyeckas BSI3KOCTh raza LYT m/c
U JlmaaMmrgeckast BI3KOCTh Tasza ML'T! Ilac
Bbespasmepnas
M Yucno Maxa p p
BEJIMYHMHA —
a CKopoCTb 3ByKa B raze L/T M/c
bespasmepHas
n [Noka3zaTenp aguadaTel p p
BEJIMYNHA —
R I'a3oBas mocTosTHHAS L*M'e! M/t K
T TepMmonuHaMHUYecKas TEMIIEpaTypa ra3a 0 K
\V O0beM rasa, IpUBEICHHBIN K CTAaHIAPTHBIM L3 o
¢ YCJIOBHSIM
22
E, DHEProcosiepkanue, MLT Tox
Pacxopn rasa, npuBeIeHHBIH K CTaHIAPTHBIM 31 3
0 L’T mlc
‘ YCIIOBHSM
t Bpewms T c
4 MOMEHT 0TCYeTa BPEMEHH T c
H. V nenbHast 00beMHasi TEIIOTa CTOPaHHs ra3a ML'T? Jox/m?
Koaddumnuent npeodbpa3oBaHus BUXPEBOTO L3 o
K mpeobpa3oBarels pacxonaa
K [TonpaBo4HbIH KO3()PUIMEHT HA U3MEHEHNE
! pa3MepoB 3JIEMEHTOB KOHCTPYKIIMH BHXPEBOTO Bespaszmepnas
mpeoOpa3oBaTels pacxo/1a, BHI3BaHHBIX BEJIMYIHA —
OTKJIOHEHUEM TeMnepatypsl ot 20°C.
K [TonpaBo4HBIH KO3()PHUIMEHT HA BIUSTHUC bespasmepnas
‘ pacIIupeHus ra3a 3a TeIOM 00TeKaHHUSI. BEJIMYNHA —




P JlaBneHue rasa ML'T? Ila
Bespazmepnas
K KoadpunpenT cxxumaemoct raza p p
BEJIMYMHA —
K [MonpaBoYHbIH KOI(PPHUIMEHT, YINTHIBAIOINI Bespaszmepnas
o BSI3KOCTB raza BEJIMUMHA —
[Trouans nonepeyHoro ceueHus IPOTOYHOTO
F 620 TpaKTa BUXPEBOTO Ipeodpa3oBartesis pacxoaa «B L? M
cBeTy» mpu Temmeparype 20°C
d 2 XapakTepHsliii pazmep Tena obrexanus mpu 20°C L M
D JlnameTp ycIOBHOTO MPOXOAa MPOTYHOTO TPAKTA L "
20 BHXpPEBOro Tpeobpasosarens pacxona mpu 20°C
T Uucno «ITu» bespasmepras
BEJIMYMHA —

D dexTuBHBINA K0P DUIHEHTA THHEHHOTO
a . pacIIMpeHuss MaTEPHAIOB BUXPEBOTO o' l/rpan
mpeobpa3oBarels pacxonaa

VY CII0BHO-TIOCTOSIHHAS BCIIMYMHA, YYUTBIBAIOIAsA

C BJIMSTHUE CBOWCTB r'a3a M KOHCTPYKTHBHBIX 20 JK
£ 0COOEHHOCTEW Ha pacIIMPEHUE Ta3a 3a TeIOM
00TeKaHMS.

g Koa¢uuumenr npuseieHus TaBICHUS OT CEUCHUS bespasmepHast
M3MEpEeHHs] K PACUETHOMY CEUSHHIO. BEJIMYMHA —
KoadhdunmeHT cy>xeHust moToka 3a TeJIoM bespasmepnas

ILI F 00TeKaHusI. BEJIUYMHA —
5 [orpemHOCTS M3MEPEHUS %
A AOCOIIOTHAS TOTPEITHOCTh U3MEPEHUS HIIH Enununa namepenus
Pa3HOCTh JIBYX 3HAYCHUH MapaMeTpa napamerpa
N N Enunura nuamepeHus
y JIro0oli KOHTpONUpPYEMBIil TapameTp
mapameTpa

3.2. lnnekcel 0003HaYeHN TapaMeTpoB.

3.2.1. HmwxHue UHIEKCH 0003HAYAIOT:

BC — BUXPEBOTO CJIE/IA;

PC — pacdyeTHOe CeUCHHE;

C — CTaHJapTHBIC YCIOBHS;

20 — mapamerp mpu Temmeparype 20°C;

0 — YKa3bIBAET, YTO IOTPELIHOCTH OCHOBHAS;

B, H — BEpXHee 1 HIDKHEE 3HaUE€HHE TTapMeTpa.

3.2.2. BepxHue UHACKCH 0003HAYAIOT:

aBT — 3HAUCHHE MapamMeTpa B 00JI1aCTH aBTOMOJIEIILHOCTH;
* - 3HaYeHHUe IapaMeTpa MpU TeMITEpaType TOPMOKEHHSI.

4. MeToq nsmepeHun

4.1. IlpuHuun u3MepeHuil.

4.1.1. TlpuHuun npeHCTBHS BHUXPEBBIX NpeoOpas3oBaTeneil pacxoga raza OCHOBAaH Ha
spdekre ¢dopMuUpoBaHHS B TIOTOKE BSI3KOTO Ta3a IEMOYKH PETYISPHBIX BUXPEU (IOPOXKKHU
Kapmana) B ciiefie 3a HENMOBM)KHBIM TEJIOM OOTEKaHUS.

4.1.2. TlpeoOpa3oBarenb BUXPEBOrO THUIIA MPEICTABISET COOOK OTPE30K TpyOOompoBoja, C
YCTAQHOBJICHHBIM B €0 IMaMETPAIBbHOM IUIOCKOCTH HETIOABHYKHBIM TEJIOM OOTEKaHMs CHEeMaIbHON
¢bopMBI, OCh KOTOpPOTO MHEpPIEHAMKYISIpHa ocu TpyOompoBona. IIpu oOTexkaHuM Tena MOTOKOM
BA3KOTO Ta3a B ciele 3a HUM (OpPMHUPYIOTCS BUXPEBBIE CTPYKTYpBI, KOTOpBIE PEryJsipHO



CPBIBAIOTCS C TIPOTHUBOMOJOXKHBIX CTOPOH OOTeKaeMoro Tena. YyBCTBUTENBHBIA 3JIEMEHT
mpeodpa3yeT SHEPrui0 PETyISPHBIX BHXPEH B BBIXOJHOW JIIEKTpUYeckuil curHan. Yacrora
BUXpeoOpa30BaHUs B HIMPOKOM JHAara3oHe CKOPOCTEH MpONOpLUOHATIbHA OOBEMHOMY PACXOIY
rasa, a KOJIM4eCTBO UMITYJIbCOB — 00bEMY rasa, mpouleiieMy 4epe3 npeoopa3oBaTeb.

4.1.3. CrpykTypa TeueHHs M 3aKOHOMEPHOCTH (HOPMHUPOBAHMS PETYISPHBIX BUXpEH B
IIMPOKOM JIMana3oHe MapaMeTpOB U COCTaBOB ra3a OJAHO3HAYHO ONpEACNSCTCS TPEeMs YMCIaMU
TUIPOIMHAMUYECKOT0 moaoous (pucl).

U

UYucno CTtpyxans: Sh = f e

V)
u, / P ]
MoaudunumpoBaHHoe yncno PerHoneaca:
— 5 & d,opf
o Re = 21019
/ u
v Yucno Maxa: M= 2 , a=\/nRT

Puc.1 ITomo6ue nporteccoB BUXpeoOpa3oBaHUs B CIIEIE 32 00TEKAEMbIM TEJIOM.

4.1.4. Yucno Crpyxamsi mpeacTaBisieT co0oil Oe3pa3zMepHyI0 4acTOTy BUXpPeoOpa3oBaHUs,
HOPMHMPOBAHHYIO T10 CKOPOCTH BHEIIHErO IMOTOKa (/ M XapakTepHOMY pasMeEpy «B CBETY»

OIMKHEr0 BUXPEBOTO ciiena (f b

dse

Sh =7
U
4.1.5. Yucno PeliHonmpaca XapakTEpU3YeT COOTHOIIEHHE WHEPLMOHHBIX M BS3KUX CHIL.
BeIpaxxass CKOpOCTb BHEIIHErO ITOTOKA IPONOPLUOHAIBHBIM €H MPOU3BEACHUEM XapaKTEPHOI'O
pasmepa Tema OOTEeKaHMS B CBETY Ha YacTOTy BHUXpeoOpa3oBaHUs, HCIIOJb3YeTCs
MOIUGUIIMPOBAHHOE YUCIO PelfHoMbACa, KOTOpOE OIpeNeNsseTcsl M0 XapaKTepHOMY pa3Mepy U
CKOpPOCTH Ha BHEIIHEH rpaHuIe OJIMKHEro BUXPEBOro ciea:

2 *
d2OCpcf

3

Rey=

4.1.6. Yucno Maxa ompenensieT OTHOILIEHHWE CKOPOCTHM BHEIIHETO IIOTOKA K MECTHOM
CKOpOCTH 3BYyKa:

M =Q; a =~nRT
a
4.1.7. PacnionoxeHne o0TeKaeMoro Tejaa B OTpaHUYCHHOM MOTOKE BSI3KOTO raza MPHUBOJIMT K
pasneneHrio HaOeraromero mNOTOKa M €ro YCKOPEHHI0 B JBYX KaHauax, oOpa3oBaHHBIX
Oo0TEeKaeMbIM TEJIOM M CTEHKaMH TpyOOmpoBoaa. OKCHEPHMEHTAIbHO HW3MEpPEHHOE TI0JIe
CTaTMYECKOTO JaBJICHUS 3a OOTEKAaeMbIM TEJIOM ITO3BOJISIET YCTAaHOBUTH IOJIO)KEHHE BHEIIHEH



IpaHMIIBl BUXPEBOTO Cliefa B IIMPOKOM JHana3oHe CKopocTel Haleraromiero moroka (puc.2),
KOTOPOE OCTAETCsl aBTOMOJICNIbHBIM B paboueM auana3one uncen Rey.

I:)(X)_F)min
pU? , , , ,
2 - -
b\
0,3
0,2
L /-\\\ 4
0,1
0’0 1 \/I 1 1
-50 0 50 100 x/d

Puc.2. Mertoauka onpeaeneHus Uy u

4.1.8. Ctporo roBopsi, 0O0OBEMHBIN pacxoa raza npu pabOYUX YCIOBHSIX B Pa3IMYHBIX
CEUEHHUSAX M3MEPHUTEIBbHOTO TpakTa HE oOcTaeTcs NOocTOosSHHBIM. [losTomMy Ha u3MepseMble
napaMeTpbl ra3a Ha OCHOBAaHUHU TPEIBAPUTEIHHO IMOJYUYEHHBIX 3KCHEPHUMEHTANbHBIX JaHHBIX
BBOJISIT MOMPABKH, MO3BOJISIIOIINE PACX0]] B JTI0OOM CEUYEHUH U3MEPUTEIBHOIO TPAKTa MPUBECTH K
€IMHOMY, 3apaHee BbIOpaHHOMY ceueHHuio mpuBeAeHus. Hauboiee mNPOCTHIMU pacyeTHBIE
COOTHOILIEHUS TOJIyYalOTCs MJIsl CEYEHUs, B KOTOPOM pa3Mep OTPHIBHOM 30HBI 3a 00TEKaeMbIM
TEJIOM MMeeT HauOoIbIINN pa3Mep, CTaTUUYECKOe AaBlIeHHE TPUHUMAEeT MUHUMAJIbHOE 3HaYeHHE, a
CKOPOCTh MIOTOKA COOTBETCTBEHHO MaKCUMalbHa.

4.1.9. CBs3p MEXIy 4acTOTON BUXPEOOpa3oBaHUS W 3HAYCHHEM OOBEMHOTO pacxoja rasza
yCTaHaBIMBACTCA (YHKIIMOHATHHOW 3aBUCUMOCTBIO 4mciia Crpyxams oT yucia PeliHonbiaca.
TunuyHeI XapakTep 3TOW 3aBUCHUMOCTH U300pakeH Ha puC. 3.

TIpy HE3KHX 3HAYCHMAX umcaa Rep = 2x10°... Rej“m Oe3pazMepHas 4acToTa MOHOTOHHO
yOBIBaeT, MPUHUMAs MIOCTOSHHOE 3HAaUeHUe Mpu Re> Re‘;ﬁm .

@®opMa 3aBUCUMOCTH U 3HAYCHUE Re‘:fm OTIpEIENIACTCS] KOHCTPYKTUBHBIMU OCOOCHHOCTSIMU

pacxozoMepa U yCTaHaBJIMBAETCA MPH UCTIBITAHUSIX HA YTBEPKIECHUE TUTIA.



Sh

3 aeT
2:10 Re’y Re
Puc.3. TunoBoii xapaktep GyHKIIMOHATLHOM 3aBHcUMOCTH Sh(Re)

4.1.10. B pacdeTHBIX COOTHONICHUAX OMPEAEIICHUS Pacxoj/a raza Mo U3MEPEHHOH 4acToTe
BHUXPEOOpa30BaHUs UCIOJIBb3YIOTCA JaHHbIE IPaIyUPOBKH, MOJIYYCHHON CIMYEHUEM C 3TaJOHHBIM
pacxofoMepoM. YdeT BIUSHUS BSI3KOCTH Ta3a B TPajyHpOBOYHON 3aBUCUMOCTU OCYIIECTBISETCS
MyTEM HCTIOJb30BaHMs yucia PeliHombaca.

4.1.11. BcnenctBue TEMIOBOTO PACHIMPEHUS] KOHCTPYKTHMBHBIX 3JEMEHTOB BHUXPEBOIO
npeoOpa3oBaressl pacxoja M3MEHSETCS «IUIOIIagb B CBETY» M IMOMEpPEUHbINH pa3Mep OJIMKHETO
BUXPEBOrO cjena 3a TeaoM oOTekaHus. KommeHcanus Takoro BO3JEHCTBUS B PacuETHBIX
COOTHOIIEHUSX OCYUIECTBIIAETCS BBEJIEHUEM IONPABOYHOTO KOA(P(UIMEHTa, YUYHUTHIBAIOIIETO
TEIJIOBOE pacHIMpeHUe KOHCTPYKIIMHM BUXPEBOTO NMpeoOpa3oBarTess pacxo/a.

4.1.12. YckopeHue OCHOBHOTO TOTOKa B KaHamaX, OOpPa30BaHHBIX TEJIOM OOTEKAHHS H
CTEHKaMH TpyObl MPUBOIUT K H3MEHEHHIO OOBEMHOTO pacxoja Ta3a (3a CuUeT H3MCHCHHS
IUIOTHOCTH Cpefibl), 3aBUCAIIEMY CBOIO OuYepelb OT cOCTaBa ras3a W uucia Maxa. BiusiHue storo
(dakTopa Y4YUTHIBACTCSI MOMPABOYHBIM KOA((UIHMEHTOM BIUSHHUS paACIIMpPEHHs Ta3a 3a TeJIoM
oOTeKaHusl.

4.2. PacdyeTHBIC COOTHONICHUS.

4.2.1. 3MepeHHOE KOJIMYECTBO T'a3a BHIPAXKAIOT OJHOM U3 CICIYIOIINX BEJIMYHH:

V. - 00beM rasa, MpuBeICHHBIN K CTAaHIAPTHBIM YCIIOBUSIM, HOPM. M

E, - sueproconepxanne, MJIx.

4.2.2. Ilpn HEmpephIBHOM IPOIIECCE M3MEPECHHU aOCOJIOTHOTO JABJICHHS, TEMIIEpaTyphl U
pacxojia mpu pabouux yCIOBHUSX Ta3a ypaBHEHHE JJIS ONpeesieHus] o0beMa raza Mmpu CTaHIapTHBIX
YCIIOBUSIX IPUHUMACT BHUI:

[
Vo= j Q dr,
T

4.2.3. Ilpu HempepbIBHOM IpOLIECCe M3MEPEHHI aOCOIIOTHOTO AABICHHS, TEMIEpaTypbl H
pacxoma mpu pabouyMx YCIOBUSAX Ta3a YypaBHEHUE I ONPEACTCHHS SHEProcoepKaHus
NPUHUMAET BUJI:

7,
E.=|Q H d.
T,

4.2.4. YpaBHEHHUE pacxo/a Cpeibl.
4.2.4.1. Meron wu3MepeHus pacxoja Ta3a MpU CTAHAAPTHBIX YCIOBUSX SIBIISETCS
KOCBEHHBIM METOJIOM U3MEPEHUS U OCHOBAH Ha YPABHEHUU:



PT.

0 KnpKKfPTK

4.2.4.2. Kosddurment npeodpazosanust K 4p YAUTBIBACT MHIMBH/Iya/TbHbIC 0COOEHHOCTH

pacxoagoMepa U1 OCHOBAH Ha BbIPAKCHUM!

Knp = KQ/]FC(;ZOd 20

4.2.4.2.1. TlonpaBouHbli KO3()GUIMEHT, yIUTHIBAIOIMA BA3KOCTh rasa, K oy TOJTYHaroT

[0 pe3yiapTaTaM WHIUMBUIYaJIbHOW TIPAaAyUPOBKM Ha pPAaCXOJOM3MEPUTEIbHBIX YCTAaHOBKAaxXx U
BBIPA)XAIOT B BUJI€ 3aBUCIMOCTH OT MOJIU(UIIMPOBAHHOTO yKcna PeliHonbaca.
42.4.2.2. 3naueHne XapaKTEpHOro pasmepa oOTekaemoro teia mpu temmeparype 20°C

d ,, A3MEPSETCS TIPH BBIYCKE U3 IPOU3BOJICTBA.
4.24.2.2. 3wauenwe [  TUIOM[@AM TIONEPEYHOTO CEYCHHSl MPOTOYHOTO TpakTa

pacxogomepa «B cBeTy» rpu temreparype 20°C paccuuThIBaIOT 110 GopMyIIe:

180 . d,
. noemp 4 p d
chzo - 420 ml _ 20 ) 20 20 EOS 20

90 2 D,,

Y OIIPEAEISAIOT IIPU BBITYCKE U3 IPOU3BOICTBA.
4.2.4.4. TlonpaBouyHblii KO3((UIIMEHT HA U3MEHEHHUE Pa3MEPOB IJIEMEHTOB KOHCTPYKIHH
BUXPEBOTO NpeoOpa3oBaTeNs Pacxoja, BEI3BAHHBIX OTKJIOHEHHEM Temmeparypel or 20°C K .

pacCcYUTHIBAIOT 1O (popmyIe:

K, =1+tq (t-20),

31ech t — Temieparypa rasa, °C.
3navenne 3¢HeKTUBHOTO KO3 HUIIMEHTA THHEHHOTO PaCIIMPEHUSI MATEPHAIOB BUXPEBOTO

npeo0pa3oBaTens ¢y, PACCUMTHIBAIOT MO (pOpMyIIE:

_ 1 F6820+Atd 20+At

at__ _1 ’
At Fc'sZOd 20

rae: At - oramune Temmeparypsi raza ot 20°C;

4.2.4.5. llonpaBounblii KO3(PPUIIUEHT HA BIUSHUE PACHIUPEHUS Ta3a 3a TEJIOM OOTEKaHMS
K . YIUTBIBAET PaCIIMPEHNE ra3a 3a TENOM OOTEKAHUS M ONPEIEINSETCS BBIPAKEHUEM:

K5:1+Csz’
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4.2.4.5.1. YcnoBHO-IOCTOSIHHAsl BEJIMYMHA, YYMTHIBAIOLIAs BIMSHHE CBOMCTB TIa3a H
KOHCTPYKTHBHBIX OCOOCHHOCTEH Ha paclMpeHue rasa 3a tenom obOrekanus, (', onpenensercs
BBIPAKECHUEM:

asm
C.= (n—-1-né)| Ky, dy
- >
¢ 2nR

H,

4.2.4.5.3. Koappuuuent npuBeeHNs TaBICHUS OT CEUYEHHUS M3MEPEHUs K PacyeTHOMY
ceyeHUI0 ¢ XapaKTepH3yeT OTJIMYME CTATUYECKOTO NAaBJICHHUS B MU3MEPHTEIBHOM CEYEHHH OT

CTaTMYECKOTO JIaBJICHUS B pacdeTHOM ceueHuu. Koaddumment onpenensercs mo Gopmysne:

E - P _Pmin
2 b
2PminM
371eCh:
P — CTaTMYECKOE JaBJICHUE B UBMEPUTEILHOM CEUCHUU;

Pmin - MUHUMAJILHOE CTAaTHYECKOE JAaBIIEHNE B OIMKHEM CIIEe Tella O0OTEKaHHUsL.
42.45.4. Jlna onpeneneHus Pmin Ha OJTane WCHBITAaHUWA IS YTBEPXKACHUS THUIA

OKCIICPUMCEHTAJIIBHO USMEPACTCA paCIpCACIICHUE CTATUYCCKOI'O JaBJIICHUA B CIICAC 3a 00TeKaeMbIM
TCIJIOM.

42455, UYucno Maxa M s CEYCHUHU, COOTBETCTByIOLIeM [P . ompenensercs 1o

dbopmyme:

— Kqu ZOKTf
H NnRT

M

4.2.4.5.6. KoapdumueHt cyxeHus MOTOKA 3a OOTEKAEMBbIM TEJIOM IL[F oTpeIesAeTCS

BBIPAKECHUEM:

_Fo
H=p

rae: [ . - oddexkTuBHAs MIOUIA]b CEYEHHsI OCHOBHOIO TOTOKA 38 OOTEKAEMbIM TEIOM,

omnpeacidacMas B CCUCHUHU C MUHHMAJIBHBIM CTATHUYCCKUM [JABJICHUCM IIpU OONYIICHHUN 00
OTCYTCTBUHU IMOTCPH NOJIHOTO AABJICHUA U HCCXKUMACMOCTHU CPCAbl MCKAY OSTUMU CCUHCHUAMMU.

4.2.4.5. Kospdumment cxumaemoctun Taza K, BbeIpakaromMii 4YHCIOBOE 3HAYCHUE
OTKJIOHEHHS TUIOTHOCTEH pealbHOTO Ta3a OT HACaTbHOr0, IMOJYYAlOT PACUETHBIM IMyTEeM IO
M3MEpPEHHBIM MapaMeTpaM COCTOSIHHS rasa. i MpUpOAHOTO ra3a U MPOIYyKTOB €ro MepepadoTKH -
B coorBeTcTBUU ¢ [[OCT 30319.2.

4.2.5. YnenpHast 0ObeMHast TEIIOTA CTOPAHUSL.
4.2.5.1. YaenbHyt0o 00b€MHYIO TEIUIOTY CrOpaHUs AJI MPUPOJHOTO ra3a ONMpenesstoT Mo
I'OCT 22667 nnu 'OCT 30319.1.
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5. YcnoBus BbINOSTHEHUS U3MEPEHUN

5.1. I3MepeHus BBITTOTHAIOT P CHEAYIONINX YCIOBUSX.

- KJIMMaTH4YeCKHEe YCJOBHS 3KCIUTyaTallud MPUMEHSIEMbIX CPEACTB HM3MEPEHUN JOJIKHBI
COOTBETCTBOBATh TPEOOBAHUSAM, YCTAHOBJICHHBIM B TEXHUYECKOM TOKyMEHTAIlMU Ha HUX;

- JWana3oHbl M3MEHEHUN MapaMeTpoB, H3MEPSEMbIX MPUMEHSEMbIMH CpEICTBAMHU
M3MEpEeHU, TOJKHBI HaXOUTHCS B JMara30HaX MPUMEHEHUS 3TUX CPEJCTB C HOPMHUPOBAHHBIMU
METPOJIOTHUYECKUMH XapaKTepUCTUKAMU;

- TMapaMmeTpbl SHEProNHUTAHUS CPEICTB H3MEPEHUH [OJDKHBI HaXOIUTHCS B Mpelenax,
HOPMHPOBAHHBIX B UX TEXHUYECKOHU TOKYMEHTAIUH;

- BCE CpeICTBAa HM3MEPEHHUH JOJKHBI MMETh CBHJETENbCTBA O IOBEPKE MU OTTUCKH
MOBEPUTEIHHBIX KIICHM;

- BCEe CpeACTBa M3MEPEHMH M BCIOMOTaTEelbHbIE YCTPONCTBA JODKHBI MPUMEHATHCS B
COOTBETCTBUM C TpeOOBaHUSAMHU JEHCTBYIOIIMX MJII HHUX HOPMATHUBHBIX M PYKOBOJSAIIUX
JOKYMEHTOB 10 TEXHUYECKOM KCILTyaTallui U 0€30MacHOCTH;

- paboThl MO MOHTaXy, JEMOHTaXY M BOCCTAHOBUTEILHOM DPEMOHTE BBIMOJHIIOT MpPU
OTKJIIOUEHHOM THTAaHUM W OTCYTCTBHM JIaBJeHHS paboyero Tra3a B TEXHOJOTHUYECKOM
TpyOOTIPOBO/IE;

- K BBITIOJTHEHUIO U3MEPEHUH JAOMYCKAIOT JIULI, U3YYHUBIIUX COOTBETCTBYIOUINE HHCTPYKIIMH
10 TEXHUKE OE30MacHOCTH.

6. CpeacTtea namepeHuin n TpedboBaHNA K NX YCTaHOBKE

6.1. O0uIre MoJoKEHHUs.

6.1.1. HM3MmepeHHOEe KOJMYECTBO Ta3a ONPEIENAIOT C TOMOIIBI0 HH(POMAIMOHHO-
n3MepuTeNbHbIX KoMmiulekcoB (nanee — VMBK). MBK — coBokynmHOCTH cpeAcTB M3MEpEHHH U
BCIIOMOTATENbHBIX ~ YCTPOMCTB, OOBEAMHEHHBIX B E€AMHYIO (YHKUIMOHAIBHYIO CHCTEMY,
o0ecTeynBaroIlyl0 U3MEepeHHe KOJMUYecTBa (pacxoja) raza B pabOYMX YCIOBHAX, OIpEICIICHUE
napaMeTpoB rasa, MpUBEACHHE U3MEPEHHOT0 KOJIMYECTBA K CTAHIAPTHBIM YCIOBHSM.

6.1.2. B o6mem ciydae B coctaB UBK BxoasT:

- BUXPEBOI Mpeodpa3oBarelb pacxo/a rasa;

- TpsMBIE YYacTKH TpYyOOINpPOBOJA, pACIONOXEHHBIE JO0 M TIOCIe BUXPEBOTO
npeoOpa3oBaTels pacxoa, a TAkKe CTPYEBBIIPIMUTEINb N TYpOY/IU3aTop MOTOKA;

- CpPeIICTBAa U3MEPEHUS MMAPaMETPOB T'a3a — JaBJICHUS U TEMIIEPATyphI;

- CpelcTBa aBTOMATUYECKOH OOpabOTKM M perucTpanuy WHGOPMAIMH ISl BBIYMCICHUS
pacxojia u KoiaudecTna rasa B coorserctsuu ¢ ['OCT 2939.

6.2. YcTaHOBKa BUXPEBOTO Mpeodpa3zoBaTelis pacxo/a.

6.2.1. BuxpeBoii mpeoOpa3oBarenb pacxoja ra3a yCTaHaBIMBAETCS B TPYOOIPOBOJ MEXKILY
JBYMS IPSMBIMH Y4acCTKaMH TpyOOIpoBOIOB. JJIHMHBI MPSAMBIX YYaCTKOB IOCIJIE Pa3IMYHBIX BHI0B
THJIPABIMYECKUX COMPOTUBICHUN, a TaKKe CPEIHUN AUaMEeTp NPUMEHSEMBIX TpPYyO TOJKHBI
COOTBETCTBOBATH TPEOOBAHUSIMHU €r0 TEXHHUECKOW JOKYMEHTALHH.

B cmydae orcyrcTBusi 9TUX TpeOOBaHWMN B TEXHMYECKOM JOKYMEHTAIlMM Ha
npeoOpa3oBarenb, MOIPEIIHOCTb, BBI3BIBAEMAast BIMSHHEM MECTHBIX CONPOTHBICHHM, TpyOamu c
napaMeTpamH, BBIXOJSIIMMHU 32 Tpeaeibl HOPMUPOBAHHBIX 3HAYCHUH,  ONpeneNseTcss Npu
MOBEPKE BUXPEBOTO MTPeoOpa3oBarTeis pacxo/ia COBMECTHO C TOW KOH(UTypaIueil conpoTuBIeHUN
U TpyO, B KOTOPOH OH OyJIeT HaXOAUTHCS B SKCILTyaTalllu.

6.2.2. J1y11 U3roTOBJIEHUS NPSAMBIX YYaCTKOB CIEAYET NMPUMEHATH TPYObl IUIHMHIPUYECKOTO
ceueHust. CBapHbIe TPYOBI JOMYCKAeTCs NPUMEHSTHh B CIydae, €CIM CBAapHOW IIOB HE SIBIISETCS
CTIIHPAJIbHBIM.
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6.2.3. KOHCTpYKTHBHO TIpH MOHTaXKe JOJDKHA OBITH 00ECredeHa COOCHOCTh MPOXOTHOTO
OTBEepCTHS TPYyO M BUXPEBOTrO MpeoOpazoBaTeisi pacxoja B COOTBETCTBHH C TPEOOBAHHSIMH €TO
TEXHUYECKOH JOKyMEHTaluu. B ciiyyae oTCyTCTBUS TakuX TpeOOBaHUI HECOOCHOCTH HE JOJKHA
npeBbiath 0,2% OT HOMUHAIBHOTO TUaMeTpa YCIOBHOTO MPOXO/Ia.

6.2.4. YIUIOTHUTEIbHBIE NPOKIAIKU JOJDKHBI 00€CleuYrBaTh TE€PMETUYHOCTh M HE
BBICTYIIATh BHYTPh TPYOOIPOBO/IA.

6.2.5. JInuHBI TPSAMBIX YYaCTKOB MOTYT OBITb 3HAYUTEIHHO COKpAIIEHBl B Cllydae
NPUMEHEHHsI CTPYEBBIIpSIMUTENEH M TypOynuzaTopoB. KOHCTpyKIMH CTpyeBBIIpSAMUTENEH U
TypOyau3aTOpOB, a TaKKe YCIOBHUA MX TNPUMEHEHUS [OJDKHBI OBITh HKCIHEPUMEHTAIBHO
OIIpeZENIEHbl U IPUBEIEHBI B TEXHUUECKON JOKYMEHTALIUH.

6.2.6. IIpu npuMeHeHNH QUIBTPA, €r0 KOHCTPYKIHS JJOJDKHA 00ECTIEUUTh CTEIIeHb OYHCTKU
U GUIBTPALUU raza, HeOOXOJUMYIO JIUIsl HOPMAJIBbHOM paboThl BUXPEBOTO MPeoOpa3oBaTersl.

6.3. I3mepenue naBieHusl.

6.3.1. AGcotoTHOE J1aBlieHHe paboyero raza u3MepsIoT OJTHUM U3 CJIEAYIOUIUX CIIOCOOOB:

- HENOCPEICTBEHHBIM N3MEPEHUEM;

- CYMMHpOBaHHEM U30BITOUYHOTO p. u 0apoMeTpUYecKOro pﬁ/:[aBneHHﬁ:
u

p =pu+p6’

6.3.1.1. [laBneHue ciemayer U3MepATh C MOMOIIbI0 ImpeoOpa3oBaTesiell aBiIeHus J0O0ro
tumna, BHeceHHbIX B ['ocpeectp CU PO.

6.3.2. OTBepcTHs Ui 0TOOpA JaBIICHUSL.

6.3.2.1. OtBepctue masi oTOOpa MAABICHHUS [ODKHO OBITH PACIONIOXKEHO pPagHalIbHO
TpyOonpoBoay. Ilpu ropu3oHTaNbHOM pPACHOJOXKEHUH TPYOONPOBOJAA ATO OTBEPCTHE OJIKHO
OBITH PACIONIOKEHO B BEPXHEW TOUKE CEUEeHUs TPyOOIpoBOJa, MEPHEHIMKYISIPHO K €ro OCH C
OTKJIOHEHHEM OT BepTUKaH He Goiee £45°,

6.3.2.2. I1o Bceii nuHe OoTBEpCTHE Ui 0TOOpA AABICHUS TOJHKHO UMETh KPYIJIOe CEUeHHeE.
KpoMkn otrBepcTuii He MOJKHBI MMETh 3ayCEHLIEB M HEPOBHOCTEM HAa BHYTPEHHEW CTOPOHE
TpyOomnpoBoa.

6.3.2.3. Imametp otBepcTHs ais 0TO0pa maBieHus nopkeH ObiTh 0,13D, HO He Gomnee 13
MM U HE MEHEE 3 MM.

6.3.3. Mecrto oTOopa aBieHusl.

6.3.3.1. Mecto ot0opa aaBieHHs IOJKHO OBITh PACIONIOKEHO Ha MPSMBIX y4acTKax
TpyOONIpPOBOJOB Ha paccTOSIHUM He Oosiee 5D BhIIIE WIM HUXKE MO MOTOKY OT OOTEKaeMoro Telna.
IIpu sToM Ha »dTame YTBEPXKICHHS THINA JOJKEH OBITh SKCIEPUMEHTAIBHO OIpeaesieH
KOX((UIMEHT NMPUBEACHUS TaBJICHUS OT CEUCHHS U3MEPEHHUS K PACIETHOMY CEUEHHUIO.

JlonmyckaeTcss NPOU3BOAMTHL OTOOp AaBIEHHS B KOPITyCE BHUXPEBOro IpeoOpa3zoBaTes
pacxojia, €cliy 3TO MPEAYCMOTPEHO ero KOHCTPYKIIHEH.

6.4. Usmepenue temnepaTypsbl.

6.4.1. TemrepaTypy KOHTPOJIMPYEMOIO raza CleAyeT U3MEpATh C MOMOIIbI0 TEPMOMETPOB

moboro tumna, BHeceHHBIX B ['ocpeectp CU PO.
6.4.2. TepMoIMHAMUYECKYIO TEMIIEPATYPY T'a3a ONPEIEISIIOT 10 hopMyJie

T =273,15+¢,
rie t — Temneparypa rasa B °C.
6.4.3. Temmeparypy ra3a ONpEIEISIOT HAa MNPAMBIX Yy4acTKaXx TPYOONPOBOJOB Ha
paccrosiaum He Gosiee 5D BbIIIE WM HUXKE MO MOTOKY OT OOTEKAEMOro Teja MPH YCIOBHH, YTO
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TeMIepaTypa IMOTOKa ra3a B TOYKE M3MEPEHHs OTIMYACTCS OT TeMIIEPaTyphl 3a TEIOM OOTEeKaHUs
He Oojee uemM Ha 1/3 morpemHocTH ee u3MepeHHs. Jlomyckaercss HU3MEpsTh TeMIlepaTypy
KOHTPOJIUPYEMOT0 Ta3a B KOpIYCE BHXPEBOro IpeoOpa3oBarens pacxoaa, €ciad 3TO
MPEIYCMOTPEHO €ro KOHCTPYKIHEH.

6.4.4. UyBCTBUTENBHBIM 53JEMEHT TEPMOMETpPA JAOJDKEH pacrojiaraTbCsi paauaibHO
TPYOOIIPOBOSTY.

6.4.5. N3mepenue TteMriieparypbl MPOU3BOJIUTCS B COOTBETCTBUU ¢ TpeOoanmsimu T/[
npuMeHsieMoro TepmoMeTpa. Ilpm 3ToM HeoOXoaMMO 00eCleunuTh HaJIeKHBIH KOHTAaKT
YyBCTBHUTEIBHOTO AJIEMEHTAa TEPMOMETPA C M3MEPSEMBIM Ta30M, a TaK)Ke TEIIOU30JIMPOBATH €ro
OT CTEHKHU TPpyOOIIPpOBO/IA.

6.5. Onpenenexue MIOTHOCTHU rasa.

6.5.1. OmnpeneneHne IUIOTHOCTH Ta3a NpU pPadOYMX M CTAaHJIAPTHBIX YCIOBHAX
MIPOU3BOIUTCS KOCBEHHBIM METOJIOM I10 M3MEpPEHHBIM 3HaueHusIM P u T, KOMIOHEHTHOMY COCTaBy
rasza. [[nst npupogHOro raza u mpoayKTOB €ro nepepadotku cienyer ucnoas3osars 'OCT 30319.1.

6.6. Onpenenenre KOMIIOHEHTHOT'O COCTaBa rasa.

6.6.1. Jlns1 onpeneneHnss KOMIOHEHTHOTO COCTaBa ra3a MOXHO MPUMEHATh XpoMaTorpadsl
M000T0 THIIA, HE U3MEHSIOIINE ONPE/eieMBbIi COCTAB rasa.

6.6.2. KomnoneHTHbIll cocTaB ciaeayeTr omnpenensars B coorBerctBuu ¢ I'OCT 17310 u
18917.

6.7. BeruncnuTenbHbIE YCTPOICTBA.

6.7.1. B 3aBucuMocTu OT TpeOyeMbIX 3ajad U3MEPEHUM pacxoda M KOJWYecTBa rasa, a
TaKXe PelIaeMoro ypaBHEHHs, BEIYMCIUTENIbHBIE YCTPOHUCTBA TOMKHBI aBTOMATUYECKH YUUTHIBATh
JeWCTBUTENbHBIC 3HAUCHHSI HECKOJIBKUX MapaMeTpPOB: JaBJICHUS, TEMIIEPaTypbl, KOMIOHEHTHOTO
COCTaBa.

6.7.2. Jlnd TOBBILIEHUS TOYHOCTH M3MEPEHMH JIOIYCKAeTCs CYXEHHE JAMana3oHa
M3MEHEHHsI BXOJHBIX CHUTHaNOB. IIpM 3TOM amMana3oH M3MEHEHHsI BXOIHBIX CHTHAJIOB JOJKEH
COOTBETCTBOBATH /IMANA30HY U3MEHEHUS U3MEPSEMBIX MTapaMETPOB.

7. NogroTtoBKa K BbINOTHEHMIO N3MEPEHNN N NX NpOoBeaeHne

7.1. Tlepen mpoBeaeHUEM W3MEPEHHH JOHKHA OBITH MPOBEJCHA MPOBEPKA COOTBETCTBHUS
XapaKTePUCTHK MIPUMEHSEMbIX CPEJICTB U3MEPEHHI YCIOBUSAM IKCIUTyaTalluH.

7.2. Ilepen mpoBeACHUEM U3MEPEHUN TOJDKHO OBITH MPOBEPEHO:

- COOTBETCTBHE MPSAMBIX YUaCTKOB U3MEPUTEIbHBIX TPYOOIIPOBOIOB JI0 U MOCJIE BUXPEBOTO
npeoOpaszoBarens pacxoja TpeOOBaHUAM €ro TEXHHUECKOH JOKYMEHTAlUU. DTy MPOBEPKY CIEAYET
MIPOBOAUTH OJMH pa3 Mepell MyCKOM B dKCIUTyaTalluio UK nocie pekoHcTpykiuu MBK;

- COOTBETCTBUE MOHTa)Ka CPECTB U3MEPEHUN TPEeOOBAHUAM TEXHUUYECKOM TOKYMEHTAIUH.
DTy NpoBEpKYy cjenyeT MNPOBOAUTh OAMH pa3 IMepel] MyCKOM B OJKCIUIyaTallUi0 WM TOCie
pexkoHcTpykuuu MBK;

- COOTBETCTBHE YCJIOBUU MPOBEACHUS H3MEpPEHHM TpeOOoBaHMSIM pa3zzena 5 HaCTOSIIEro
JOKYMEHTa. DTy MPOBEPKY CIEAYET MPOBOIUTH HE PEXE OJHOTO pasa B ro/l.

[Ipu obnapyxennn HecooTBeTcTBUs MBK ogHOMY M3 TpeGoBaHUi, 3TO HECOOTBETCTBHE
JIOJIKHO OBITH YCTPAHEHO.

7.3. JlomyckaeTcs 1o JOTOBOPEHHOCTH 3aMHTEPECOBAaHHBIX CTOpoH mpoBepky MBK uinn
OTJIENIbHBIX €T0 Y3JI0B IPOBOAMTH Yallle, YeM 3TO yKa3aHo B 8.2.

7.4. Ilocne mpoBeICHHOM MTPOBEPKHU BCE CPEICTBA U3MEPEHUH JTOJDKHBI ObITh MPUBEICHHI B
pabouee cocTosiHUE, U3MEPUTEIHHBIA TPYOOIIPOBO MOAKIIOUYEH K UCTOYHUKY U3MEPSEMOTo rasa,
MpOBEpeHa repMETUYHOCTh COEIMHEHUIN BCEX Y3JI0B M 3aT€M IPOBEJICHBI U3MEPEHUsI KOIMYECTBa
rasa.
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8. ObpaboTka pe3ynbTaToB U3MepeHni

8.1. Ilpu npumenennn WMBK aBTOMaruueckux U3MEPEHUNU BCEX KOHTPOIUPYEMBIX
napaMeTpoB 00pabOTKY pe3ysIbTaTOB MPOBOJISAT C MOMOILBIO BHIYUCIUTENbHBIX YCTPOUCTB.

[TapameTpsl GapoMETPUUECKOrO JaBJIEHUS JIONYyCKaeTcs (UKCUPOBATh B IKypHaje
perucTparu.

8.2. Ilpum BbIXOJE 3HAYEHUW HU3MEPSAEMBIX MAPAMETPOB 3a JIONMYCTUMBIC MPEACIIbI
OTKJIOHEHHH, TPOU3BOJIAT KOPPEKTUPOBKY Ha OCHOBE PACUETOB, MPOU3BEIEHHBIX MO UMEIOIIMMCS
3aperucTPUPOBAHHBIM JaHHBIM MPEIbIAYIINX U3MEPEHUN.

8.3. Pacuer pacxopa rasa.

8.3.1. Pacuer pacxoza raza BeJeTCs B aBTOMATHYECKOM PEXKUME U OINEpaluu mo 1. 8.3.2 -
8.4.2 BBIMOJHSAETCS BBIYUCIUTEIEM MO pe3yjibTaTaM H3MEpPEeHHH MapaMeTpoB I'3a U BBEIEHHBIX
JTAHHBIX.

8.3.2. OmpenensitoT MepeMEHHbIE TapaMeTphl Trasza: adcoitoTHoe naBieHue P (1m.6.3.1),
TepMoarHaMu4ecKkyro Temneparypy T (11.6.3.4).

8.3.3. OnpenenstoT 4acTOTy BUXpeoOpa3oBaHus f .

8.3.4. Pacxoj raza B 00111eM citydae OnpeessitoT 10 COOTHOIICHUIO:

_ PT.
Qc K}’lp KTKef P(TK ’

8.3.5. Onpenemsiror ko3 durment npeodpasosanust K ,p 11O YPaBHEHHIO:

Knp = KQ/]FceZOd 20

8.3.5.1. IlonpaBo4Hblii KO3()PUIMEHT, yIUTHIBAIOIMI BA3KOCTD rasa, K oy OTIPEZIETIAETCS

o pe3yjabTaTaM WHIWBHUIYAJIIbHOW TPAaJIyHMPOBKH HA PACXOJOU3MEPHUTEIIBHBIX YCTAaHOBKAX U
ykazpiBaercsi B T/l Ha pacxomomep B BHJE 3aBUCHMOCTH OT MOAM(PUIIMPOBAHHOTO YHCIIA
Pentnonbaca Re;.

8.3.5.2. 3nauenne wMmoaupuUMpoBaHHOrO uucna PeliHonbiaca Regonpenenserca 10

dbopmyse:
Re o d3c f
ef T
3

3HaueHus MJIOTHOCTH Ta3a MpH pabouuX yCIOBUSX C M AMHAMHUYECKOH BA3KOCTH 3 Ta30B
ONpEAENAOT B 3aBUCHMOCTH OT KOMIIOHEHTHOTO COCTaBa ra3a, H3MEpPEHHBIX aBJICHUS HU
temmnepatypsl 1o nokymentam ['CCCJl (nmepedenp B Ilpunoxxenuu 4), HOpMaTHBHO-CIIPABOYHON
JuTEepaType, I IPUPOIHOTO ra3a v MpoAyKToB ero nepepadotku o 'OCT 30319.1.

8.3.5.3. 3nHaueHus XapakTEpHOIro pa3Mepa Tella OOTeKaHus (f | ¥ IUIOMA/M TIONEPETHOTO
CeYeHHsl IMPOTOYHOrO TpaKTa pacxojomepa «B cBeTy» [’ mipu Temieparype 20°C

OIIpeIeNIIeTCsl MPH BBIITyCKE U3 MPOU3BOICTBA U yKa3biBaeTcs B T/] Ha pacxomomep.
8.3.6. IlompaBouHbIii KOA(pUIIMEHT Ha M3MEHEHHE DPa3MEpPOB DJIEMEHTOB KOHCTPYKIIMU
BUXPEBOTO NpeoOpa3oBaTess Pacxoja, BBI3BAHHBIX OTKJIOHEHHEM Temmeparypsl or 20°C K .

paccYUTHIBAIOT 1O (popmyIe:
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K, =1+q (20,
371€ch t — Temreparypa rasa, °C.
8.3.6.1. 3HaveHust (y,6, Kak NpPaBWJIO, ONPEICISIIOTCS HA STale YTBEPKICHUS THIA M

npuBoasitcs B T/l Ha pacxomomep. 3HaueHHS KO3(PPHUIMEHTOB TEMJIOBOTO PACHIMPEHHS IS
HEKOTOpBIX KOHCTPYKLIMOHHBIX MaTepuanoB mpusBeacHsl B Ilpwioxenun 1. Ilpu onenxe

(Y, "PMHUMAIOT JOMyIICHHE O TOM, 4YTO TEMIEpaTypa KOHCTPYKLIHH pPacxoioMepa paBHa
TeMIeparype pabouero rasa.

8.3.6.2. 3nauenust K. JuiA pacxoJOMEPOB C MPOTOYHOM YACTbIO M3 OOBIYHOM CTanM W
TEJIOM OOTEKaHUs U3 HEPKABEIOLIEH CTay JUIS PAIa 3HAYEHUH —2 NpuBeaeHbI B [Ipuioxkenun

20

3.

8.3.7. PaccuuThIBaloT MONMpaBOYHBIH KOI(P(GUIMEHT HAa BIMSHUE pPACIIMPEHHs Tras3a 3a
TenoM obTekanus K

f

=1+ s
KS CE T

8.3.7.1. VYcCIOBHO-IOCTOSIHHAsI BEJMYMHA, YYUTHIBAIONasi BJIUSHUE CBOWCTB Ta3a U
KOHCTPYKTHBHBIX OCOOCHHOCTEH Ha paciiMpeHue rasa 3a tenom oorexanus, (7, ONPEAEIAETCS Mo

dbopmyme:

2
C — (n—1-né) Kgf/mdzo
2nR IuF

8.3.7.1.1. 3HaueHus mMokaszarens aauadaThl N U Ta30BOM MOCTOSIHHONW R ompenenstor B
3aBUCHUMOCTH OT KOMIIOHEHTHOI'O COCTaBa ra3a, M3MEPEHHBIX [aBJICHHUS M TEMIIEpAaTyphbl IO
nokymentam ['CCCJl (nepeuens B Ilpunoxenuu 4), HOpMaTUBHO-CIIPABOYHOW JIUTEpAType, IS
npUpogHOro raza u mnpoayktoB ero mnepepaborku mo ['OCT 30319.3. 3naueHust mokaszaTemns
anuabaTel N M Tra30BOH MOCTOSHHOM R ISl HEKOTOPBIX TEXHUYECKH BAXKHBIX CYXMX U YHCTBIX
ra3oB NpuBeaeHb! B [IpuiioskeHnn 2 HacTOSILEro JOKYMEHTA).

8.3.7.1.2. KoodpduuueHt npuBeneHHUss AaBICHHUS OT CEYCHHUS H3MEPEHUS K PAaCUETHOMY

ceueHnio & U KO HUIMEHT CY)KEHUSI OCHOBHOTO ITOTOKA 33 TEJIOM OOTCKAHHSI IL[F OTIPEIEISTIOTCS

Ha dTare yTBEep)KIACHUs THIA U puBoasATcs B T/l Ha BUXpeBO# mpeoOpazoBaTesb pacxoa.
B ciiyyae ycTaHOBKM MEpBHYHOTO IpeoOpa3oBareis AaBieHHs B ceueHHH, Trae P = Puyin
3Hauenne &= 0.

8.3.8. Koapdumument cxxumaemoctn K paccuuThiBaioT Mo KOMIOHEHTHOMY COCTaBy rasa,
U3MEpPEHHBIM 3HA4YEHMsSIM JAaBiieHus M Temneparypsl mo nokymeHtam ['CCCJl (mepeueHp B
[Tpunoxenuu 4), HOPMATUBHO-CIIPABOYHOM JIUTEpaType, A NPUPOAHOTO Ta3a U MPOAYKTOB €ro
nepepabotku o 'OCT 30319.3.

8.4. Pacyer koinuecTBa rasa.

8.4.1. OObeMHOE KOJMYECTBO Tra3a OIpeJeNseTcss MyTeM HWHTETPUPOBAaHUS (DYHKIUH
pacxona mo BpeMmeHH. Omnepanuio MHTETPUPOBAHUS PEATU3yIOT MyTeM IUKIMYECKOro pacdera
pacxoja 1Mo MepeMEHHBIM HCXOJHBIM U M3MEPEHHBIM JaHHBIM U UX CYMMHUPOBAaHHA 1O Gopmylie
n.4.2.2.
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8.4.2. DHeprocoaepkaHUE OINpEAeNsSeTCS MO0 W3BECTHOMY 3HAYCHHIO O0BbeMa rasa,
MPUBEJCHHOTO K CTaHAAPTHBIM YCIOBHUSM, 110 GopMyIe:

EQZVCHC’

OObeMHyI0 y/enbHYIO TEIIOTY cropanus rasa [ . onpexpenstor mo F'OCT 22667 s
MIPUPOIHOTO Ta3a U MPOayKTOB ero nepepadoTku mo 'OCT 30319.3.

9. OnpeneneHue NOrpeIHOCTH U3MEPEHUS

pacxoa U KOJIMYCCTBA I'a3a.

9.1. OGuiue MoNoKEeHHUs.

9.1.1. M3mepenue KoIMUYeCTBa ra3a C IMOMOINBID BHUXPEBBIX IpeoOpa3zoBarenell pacxoja
OTHOCUTCSI K KOCBEHHOMY BHJly H3MEpPEHUH C TIOMOMIIbI0 H3MEPHUTENIbHOTO KOMIUIEKCa,
BKJIIOYAIOIIETO0 COOCTBEHHO BHUXPEBOIl IMpeoOpa3oBaTenb pacxoia, H3MEpHUTENbHbIE CpeacTBa
MpsIMOTO JIEHCTBUS AJIi WM3MEpPEHHUs NapaMeTpoB ras3a (IaBjieHHE, TeMmIlepaTypa) U CpeacTBa
00paboTKH pe3ynbTaTOB U3MEPEHHM. Y BCEX 3TUX CPECTB MOTPEIIHOCTH HOPMHUPOBAHBI.

[To BBIOpaHHBIM METPOJIOTHMUYECKUM XapaKTEPUCTUKAM MPUMEHSIEMbBIX CPEICTB M3MEpEeHH
PacCcUMTHIBAIOT OOIIYIO0 MOTPEIIHOCTh ONpeesieHusl KoluuecTBa raza. [Ipu atom mpenmnonaraercs,
YTO BCE CpEICTBAa HM3MEPEHHI HMEIOT JEWUCTBYIOIIME CBUAMTEIHCTBA O TMOBEPKE M ISl HUX
HOPMHUPOBAHBI MPEJIEIIbl TOMYCKaeMbIX 3HaYeHHI OCHOBHON MOTPEIIHOCTH.

9.1.2. Pe3ynbTaT M3MEpEeHU KOIWYECTBAa V. 32 OTYETHBIM MEPHOJ BPEMEHHU JTOJDKEH OBITh
npeacrasieH B cootBercTBur ¢ MU 1317 B cnegyroniem Bujie:

VC ’ 5Vc ?
rae: VC - 00BbeEM rasa, HpI/IBe,I[eHHBII;'I K CTaHAAPTHBIM YCJIIOBHAM,

JV{;' OTHOCHUTENIbHASl TOTPEUIHOCTh HU3MEpeHUus o0beMa TMpH JIOBEPUTEIBHOM

BepositHocTH 0,95.

9.1.3. Hcxons U3 TEXHUKO-SKOHOMHYECKOH I1€7ecO00pa3sHOCTH, 3auHTEpECOBAHHBIC
CTOPOHBI COTJIACOBBIBAIOT TPUMEHEHHWE TOM WIM WHOW HOPMBI TOTPEIIHOCTH OIpEeesIeHUs
KOJINYeCTBa Taza.

9.1.4. I'panuily COCTaBIISIIOIIEH OTHOCUTENIBHON MOTPELIHOCTH M3MEPEHUH MapaMeTpa «y»
PaACCUMTHIBAIOT B MIPOIEHTAX I10 CIEIYIOIUM (popMyam:

- B CIy4ae HOPMHPOBAHUS Yy U3MEpUTENS IapaMeTpa «y» OCHOBHOH aOCOJIOTHOM
MOTPEUTHOCTH

& 100,

y

50 \4

- B Cllyyae HOPMHPOBAHHUS y HU3MEpHUTENsS MapaMerpa «y» OCHOBHOH TpUBEICHHOU
MOTPEIIHOCTH, €CJIM HOPMHUPYIOIIee 3HaUeHHEe PaBHO AHAa30Hy U3MEPEHUN

5Oy:50y3_yH;
Y

i€ (), - OCHOBHAs TIOTPEIHOCTh CPEICTBA H3MEPEHHUS;

- B Cllyyae HOPMHMPOBAHHUS y HU3MEpHUTENsS MapaMerpa «y» OCHOBHOH TpUBEICHHOU
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MOrPEIIHOCTH, ECIIM HOPMUPYIOLIEE 3HAUCHUE PABHO BEPXHEMY IPEIETy U3MEPEHUI
_ s Vs,
5 ov 50 y ’

9.2. ®opmyiibl AJ1s1 pacyeTa NOrPEIIHOCTH U3MEPEHHI KOJIMYEeCTBa rasa.

[TorpemHocTh omnpeaeneHus: KOJIMYECTBA ra3a, MPUBEJACHHOTO K CTaHIAPTHBIM YCIOBHSIM,
OILICHMBAIOT pacueTHbIM IyTeM. [Ipu 3TOM NPUHHMMAIOT YMPOILIAIOUINE IOMYIIEHUS O MAaJIOCTH
MOTPEIIHOCTeH BEJIMYMH, M3 KOTOPBIX (OPMHUpPYETCS MOTPEHIHOCTh pe3yjabTaTa H3MEpPEeHUi, O
HOPMaJIbHOM 3aKOHE paclpelesieHuss KaKIOW W3 3TUX MHOTrpelrHocTed U 00 MX HE3aBHUCHUMOCTH

ApYT OT Apyra.
9.2.1. IIpu onpenenennn odbeMa rasa, MPUBEIECHHOTO K CTAHIAPTHBIM YCJIOBHSM, B ClIydae

pa3faenbHOrO M3MEPEHUs] MapaMeTpPOB ra3a C BBIYHCIHMTENEM, MOTPEIIHOCTh KOTOPOTO 3ajaHa C
YUYETOM MOTPEITHOCTEH N3MEPUTETHHBIX KaHAIOB!

5, (o, +o+al

9.2.2. Ilpu onpenenennn odbeMa rasa, MPUBEIECHHOTO K CTAH/IAPTHBIM YCJIOBHSM, B Cllydae
pa3aeNbHOr0 M3MEpPEHUs] MapaMeTPOB ra3a ¢ BBIYUCIUTEIEM, MOTPEIIHOCTh KOTOPOro 3ajiaHa 6e3
yuyeTa MOrpenIHoCTel U3MEPUTETbHBIX KaHAJIOB:

0,5
Jch{djnp+5li‘+5+5+5} ;
rie: O sy - TOTPEIIHOCTD BHXPEBOTO npeoOpa3oBaTess pacxoia;

09) , - TIOTPEIIHOCTD BBIYHCIINTEIIS;
0o) » = IOTPELIHOCTD H3MEPEHHUsI A0COIFOTHOTO [IaBJICHHUS;
0 , - TIOTPEIIHOCTD U3MEPEHHs TEMIIEPATYPhI;

10) « - HOIPEIIHOCTh pacyera Ko PHIMeHTa CKUMAEMOCTH.

9.3. CocTaBistoniue morpemnHoCTH.

9.3.1. [lorpemHocTh 58@ ornpeaensieTcs mo hopmyre:

O enp :{5ZKQ”+ O, * Oy, * &, * 5<}

orpemHocTs ) 7. TIPMHAMAIOT paBHoii 0,066%.

0,5
s

[orpemsocTs ) f TIPHHAMAIOT pasHoii 0,14 %.

620

2
9.3.1.1. TlorpemHxocts () . DACCUMTBIBAETCA M0 BEIPAXKCHHUIO:
on
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0,5

2 _ 2 2 :
5KQ’7 =10, +0 Re  / Re?‘gma_ ;

Re,'Re,

OcHOBHasi  OTHOCHUTENbHAas IOTPENIHOCTh BHXPEBOTO  IpeoOpa3zoBareis — pacxoja

O . YKa3bIBaeTcs B IMACIIOPTE BUXPEBOTO MpeoOpa3oBaTeNs pacxoa.
0

Koaddunuent Bnusiaust oTHOmIeHHs yucen PeitHombaca @ Ref/Re?ﬁm 3aBHUCUT OT criocoba

HOPMHUPOBAHHS TPAIyMPOBOYHOM 3aBHCUMOCTH BHXPEBOTO MpeoOpa3oBaTeNsi pacxoga u
YKa3bIBACTCS B €70 TEXHUYECKOHN TOKYMEHTAIIUH.

9.3.1.2. ITlorpemHocTh oONpeaeaeHUus OTHOUIEHUs 4yucen PeiliHonbaca omnpenensercs Mo
BBIPOKCHUIO:

0,5
5Re//Rem ={452d20+ 6j+ 5/’; ¥ 5} ’

f

HOFpGH_IHOCTB HU3MCPCHHUA YaCTOThI BEIXOAHOT'O CUTHAJIA 5f paBHa NOTPCHIHOCTH BXOAHOT'O

YaCTOTHOTO KaHaJia BEIYUCIUTENS M YCTAaHABIMBACTCS 110 €r0 TEXHUYECKOH TOKYMEHTAIIUH.
[TorpemmHocTh  ompeneneHus TIIOTHOCTH 5 ol IUHAMHAYECKONH BSI3KOCTH 5 p Ta3

OIPEAEISAIOT COIVIACHO METOAMKaM, periiameHTupyembiM aokymeHtamu ['CCCJl (nmepedyeHb B
[Mpunoxenun 4). Jlng nOpupoaHOTO Ta3a M TMPOIYKTOB €ro NepepadOTKU IMOTPEIIHOCTh
paccuntsiBaercs cornacHo ['OCT 30319.0. [Ipu orcyrcTBUM CTaHAAPTHBIX METOJUK MOTPEIIHOCTh
IIPUHUMAETCS PAaBHOW BEJIIMYMHE, COOTBETCTBYIOLICH IIOJIOBUHE paspsja IOCIECIHEH 3Hadallen
UQPHI B YKCIIE, BEIPAXKAIOLIEM JaHHYIO BEJTHUUHY.

[TorpemHocTh ompezeneHuss MIOTHOCTH MpH PabOuUX YCIOBHSIX Jp B o0meM cny4ae

OTIPECTISIOT 10 opmyIie:

5/): 5,20C+52P+ 6j"+ 5(4—2@2)(1-5; )

2
rac: 5)( - IOTPCIIHOCTDL OIPECACIICHNA KOMIIOHCHTHOT'O COCTaBa rasa;
i

O . KO3 PHUIMEHT BIUSHUSI COOTBETCTBYIOILETO TapaMeTpa.

[lorpemHOCTh IUIOTHOCTH IIPU CTAaHAAPTHBIX YCIOBHSX Jpc 1 5) y, OTIPENIEISIIOT 110
1

HOPMAaTUBHOMY JIOKYMEHTY, PErJaMeHTUPYIOLEMY METO KOCBEHHBIX H3MEPEHU.

9.3.4. TlorpemHOCTh OIpENEICHUs] BSI3KOCTH ras3a 5,7 ONpEAENAI0T 110 HOPMaTUBHOMY

JTOKYMEHTY, PETJIaMEeHTHPYIOLIEMY METOJI KOCBEHHBIX U3MepeHHil. B 001iem citydae nmorpemHocTb
oTpejiesieHus BA3KOCTHU ra3a orpeaesseTcs no popmyse:

— 2 2 2 ?
5/7_ 5/27Mem+@ P&’+62T5T+50C +z@ XiJXi >
rae: o aiem ~ METOIMUECKAs! IIOTPEIIHOCT METO/1A KOCBEHHBIX U3MEPEHUIA;

O. KO2(DUIIMEHT BIUSHKS COOTBETCTBYIOIIETO MTapaMeTpa.
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B ciIydya€ OTCYTCTBUA CIPAaBOYHLBIX JAHHBIX O 3HAYCHHAX G) IIpu IPpUMEHCHUHU TOTO HIIN
HHOIro M€Ttoga KOCBCHHBIX I/I3Mep€HI/II>'I BA3KOCTU IJId TCXHUYCCKU BA’KHBIX I'a30B, IIPUPOJHOIO ra3a

o 'OCT 5542 G)p MPUHUMAIOT paBHbIM 0,1, G)T MPUHUMAIOT PABHBIM 1.

9.3.4. Jlns BUXpeBBIX MpeoOpa3zoBareiell pacxoia ¢ METAIMYECKUMU YaCTSIMH MPOTOYHON

YaCTH HOTPEIIHOCTE () k. PETIaMeHTHpYeTCs HACTOSAIEH METOAMKOMN BBIIIOIHEHUS U3MEPEHUN U
T

cocrasisieT +0,012% npu nosepurenbHON BeposiTHOCTH 0,95.

9.3.5. IlorpenrHOCTh MOMPABOYHOTO KO3(PGUIIMEHTA HA BIUSHUE PACIIMPEHUS Ta3a 3a TEJIOM
oOTeKaHus () g PETIaMEHTHPYETCS HACTOSIIEM METOAMKON BBINIOJIHEHUS H3MEPEHUN U
£
cocrasiseT +0,04 % npu noBeputenbHON BeposiTHOocTH 0,95.
9.3.6. [lorpemrHoCTh U3MEPEHU a0COIIOTHOTO AaBJICHHUS.

9.3.6.1. IlorpemHocTs u3MepeHH  aOCOMIOTHOIO  JABJIEHUS MpPU  NPUMEHEHUHU
npeoOpa3zoBaresneil aOCOTOTHOTO AaBICHUS PACCUUTHIBAIOT MO (hopMmyIie:

5.={a}"

rae Jy - OCHOBHAs MOTPEUIHOCTh U3MEPUTENHHOrO MPeoOpa3oBaTeisl NaBJICHUS C yIETOM

croco6a HOpMUPOBAHHUSL.
9.3.6.2. llorpemHocTb u3MepeHH  aOCOMIOTHOIO  JABJIEHUS MpPHU NPUMEHEHUHU
npeoOpa3oBareseil H30BITOYHOTO JIaBJICHUS PACCUUTHIBAIOT 1O (hopMyIIe:

0,5

2 2
- Pu 2 P6
0=\ ") On P O

rae: O p, ~ OCHOBHAS TOTPENIHOCT npeoOpa3zoBaresst U30BITOUHOTO J1aBJICHUS;
u

5P6 - NOrpCIIHOCTb U3MCPCHUS 6ap0MeTquecxor0 JaBJICHHA.

9.3.7. IlorpemHocTh U3MEPEHUN TeMIEepaTyphbl Ta3a B clydae HOPMHUPOBAHHS aOCOIIOTHOMN
MOTPELIHOCTH U3MEPUTEIBHOTO MPeodpazoBaTessl paCCUUTHIBAIOT 1O GopMyIe:

5705

_100(z,-¢,) ]| Ay
g 273,15+¢ V,~ V.,

rae Ay - a0COJTIOTHAS TIOTPEITHOCTH U3MEPUTEILHOTO MTPeoOpa3oBaTes.

9.3.8. TlorpemHocts KO3(PPUIHMEHTA CKUMACMOCTH OIPEACISAECTCS COTJIACHO METOMY,
pernamMeHTHpymoomeMy pacuer. [ mpUpoIHOTO ra3a M MPOAYKTOB €ro nepepaboTKU COTJIACHO
I'OCT 30319.2.

B cnyyae wucnonp3oBaHUS TaOMWYHBIX JAHHBIX IOTPEUIHOCTh MPUHUMAETCS paBHOU
MTOJIOBUHE pa3psiia MOCIeAHEH 3HaYaIIe muQpol.

9.3.9. TlorpemHOCTh BBIYUCIUTENS MPUHUMAETCS B COOTBETCTBUU C €r0 TEXHHYECKOU
JTIOKYMEHTAIUEH.
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9.4. IlorpemHocTs pu paboTe ¢ MapajieIbHBIMA BUXPEBBIMU IIPe00pa30BaTeNIIMU pacxo/a.
[Tpu pabote psina mpeoOpa3oBaTeneil pacxoa NOrPEIIHOCTh U3MEPEHHS KOJIMYECTBA ra3a 1o
BCEM NIPe0Opa30BaTEISIM ONPEAETSAETCS COOTHOIIEHUEM:

2 0,5

n V
5=y Ly
3

-

e /. un 00) . - MI3MepsIeMBlii Cpe/iHui 00BEM U IOrPEIIHOCTD U3MEPEHHH 1-TO KOMILIEKCa;
V . - oOwwmii nu3mepsiemblii 00beM rasa;

N — KOJIMYECTBO U3MEPHUTECIIbHBIX KOMITJICKCOB.
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ITpunoxxennel

KoaddunuenTs! TMHERHOTO TEIOBOTO pacIInPEHUsI HEKOTOPBIX MaTepuaios [1—4]

Ne Marepuan Jlnana3oH TeMIieparyp, oy, 10
n/m °C 1/rpan
1 | I'padur ot 0 1o 400 -1,5
2 | ATroMUHHI ot 0 mo 100 17,5
3 Menp oT—50 10 0 ot 15,6 no 16,4
ot 0 1o 20 ot 16,4 no 16,7
ot 20 1o 100 ot 16,7 no 17,1
4 | Keneso ot 20 mo 100 11,51
5 | Turan 20 8,4
6 | Jlarynn 20 ot 17,0 1022,0
7 | bponsa 20 or 16,1 no 18,4
8 | Hedopmupyembie alOMUHHEBBIE CILIABHI 20 ot 20,3 no 24,7
9 | JIuTeliHble aJIOMHUHHEBLIE CIIJIABEI 20 ot 19,5 no 24,5
10 | TuTaHOBBIE CIIABEI ot 20 mo 100 ot 8,0 10 9,2
7 | CTanu KOHCTPYKLIMOHHbIE
08, 10, 15, 20, 25 ot 20 o 100 or 12,2 no 12,5
30, 35, 40, 45 ot 20 mo 100 or 11,9 mo 12,1
50, 55, 60 ot 20 g0 100 or 11,0 mo 11,2
11 | Cranu KOHCTPYKIIMOHHBIE JIETUPOBAHHbIE ot 20 1o 100 ot 10,8 o 12,8
12 | Cranu u crinaBbl KOPPO3UOHHO-CTOUKHE,
’KapOCTOMKHE, )KapOIPOYHbIE,
MU3HOCOCTOMKHE
08X13, 12X13, 20X13, 30X13, 40X13,
15X25T, 15X28, 15X12BHM® ot 20 no 100 ot 10,0 mo 10,7
XH35BTHO, XHS0TBIO, 08X 18I'8H2T ot 20 o 100 or 12,3 no 12,7
12X18H9, 08X18H9, 08X18H10,
12X18HIT, 08X18H10T, 12X18H10T ot 20 no 100 ot 16,0 mo 16,6
14X17H2, 08X22H6T ot 20 no 100 ot 9,6 10 9,8
13 | CrexionnactTuku 20 ot 5 1o 12
14 | CTEKIOTEKCTOIUT ot 20 1o 100 ot 8,0 10 9,0
15 | DnokcuaHbIEe CMOJIBI ot 25 no 35 ot 35 1o 40
16 | Oprcrekio 20 35,0
17 | denondopmanbIeTruaHbIe TOTUMEPHI 20 ot 25 5o 60

1. MamumHocTpoeHue.

OHIUUKIOIEINS.

T.1-2. Teoperuueckas MeXaHHUKA.

TepMoguHamuka.

TermnooOmen. ITox o6m. pen. K.C.KonecuukoBa, A.M.JleontheBa. M.: MammHOCTpOeHuE.
2001.—600c.

2. Komnosuunonnsle  marepuansl:  CropaBounuk.  Ilog
HO.M.Tapuonoasckoro. M.: Mammnoctpoenue. 1990.— 512c.

3. MU 1538-86 "I'CU Pacxoz raza MaccoBblil. MeTOAMKa BBIOIHEHHSI U3MEPEHUN KPUTHUYECKUMHU
pacxonomepamu". Kazanp, 1986.— 46c¢.

4. ®uznueckue BenunuuHbl. CnpaBounuk. Ilox pen. W.C.I'puropseBa, E.3.Meilinuxosa. M.:
OHeproaromuznar. 1991.—1232c.

obm. pen. B.B.Bacuibera,
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MNpunoxeHwune 2

[Tokazarens aguabaThl | yJelbHas ra30Bast MOCTOSHHAS HEKOTOPHIX JIBYXaTOMHBIX Ta30B IPHU
crangapTHeIX yenoBmsx (P, = 1,013 10° Ia, t = 20°C) [1-3]

0 I'az IToka3zarens agquadaTel VY nenapHas ra3zoBasi HIOCTOSIHHAS

/11 k R, JIx/(xr K)

1 A3oT 1,40 296,8

2 Apron 1,67 208,15

3 AneTnieH 1,23 320

4 Bonopon 1,41 41249

5 Bozmyx 1,40 287,1

6 Kucnopon 1,40 259,84

7 MerTtan 1,31 518,27

8 Vriekucneii ra3 1,30 189

10 OTaH 1,20 277

1. MU 1538-86 "I'CH Pacxon raza maccoBblii. MeToMKa BBITTOJTHEHUS] U3BMEPEHUN KPUTHUUECKUMHU
pacxogomepamu'. Kazanb, 1986.— 46¢.
2. Ilpeo6paxenckuit B.I1. Temorexunueckue usmepeHus: u npuodopsl. M.: Dreprus. 1978.— 704c.

3. Kyxmuar X. CnpaBounuk no ¢usuke. M.: Mup. 1982.— 520c.

[Tpunoxenue 3

3HaYCHHUS TIOMPABOYHOTO KOD HUIUCHTA Ha U3MCHCHHUC pa3sMEPOB DJICMCHTOB KOHCT OHH BUXPEBOTO
T

npeoOpa3oBaTeNs pacxo/a, BEI3BAHHBIX OTKIOHEHHEM Temreparypsl ot 20°C.

Ne D,, d > d. K,

n/m MM MM D. =_50°C t=50°C
1 50 15 0,3 0,997307 1,0011554
2 80 24 0,3 0,997307 1,0011555
3 100 24 0,24 0,997255 1,001178
4 200 48 0,24 0,997255 1,001178
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[Ipunoxenue 4
ITepeuens 'CCC/I.

1. TCCCJH 4-78. IInoTHOCTb, SHTANBNHS, SHTPONHS M M300apHas TEIUNIOEMKOCTh HUAKOTO W ra3000pa3HOro
azota mpu Temnepatypax 70...1500 K u naBnenusx 0,1...100 MITa.

2. 'CCCJH 8-79. IlnoTHOCTB, SHTANBINS, SHTPONHS, U N300apHas TEINIOEMKOCTH JKHUIKOTO M Ta3000pa3HOTO
Bo3ayxa npu temneparypax 70...1500 K u naBnenusix 0,1...100 MI1a.

3. 'CCCJl 18-81. MetaH xuakuii u ra3000pa3HbIiA. [TOTHOCTH, SHTANBINS, SHTPOIUSI U H300. TEIIOEMKOCTh
npu Temneparypax 100...1000 K u gaBnenusx 0,1...100 MITa.

4. TCCCJ 89-85. Azor. KoahpuuneHTs! qUHAMUYECKOH BS3KOCTH M TEIUIONPOBOJHOCTH IPH TEMIIEpaTypax
65...1000 K u naBneHHsX OT COCTOSHUS pa3pexkeHHoro rasa 1o 200 Mlla.

5. TCCCJ] 94-86. Metan. Koo dpuumeHTs TUHAMHYIECKON BSI3KOCTH M TEIUIONIPOBOAHOCTH TP TeMIEpaTypax
91...1000 K u naBneHHsX OT COOTBETCTBYIOIIUX pa3pexeHHoMy rasy no 100 MIla.

6. TCCCJI 96-86. nokcun yriaepoaa sKUAKHA U ra3000pa3Hbiil. [IIOTHOCTE, (hakTOp CHKMMAEMOCTH, YHTANBITHUS,
SHTpONHS, H300apHast TEIIIOEMKOCTh, CKOPOCTh 3BYKa M K03(). 00beMHOT0 paciuipenus npu temuneparypax 220...1300
K u gaBmenmsax 0,1...100 MIIa.

7. TCCCJ] 110-87. duokcun yriaepona. Kosh¢duumeHTs! IHHAMUYECKON BSI3KOCTH M TEIUIONPOBOIHOCTH U
TEIUIONPOBOAHOCTHU IpH TeMmepaTtypax 220...1000 K u gaBneHHAX OT COOTBETCTBYIOIUX pa3pekeHHOMY rasy go 100
MITa.

8 'CCC/ 147-90.IIponan »xuakuii 1 ra3oo0pa3Hblil. [IIOTHOCTB, SHTANBINS, SHTPOIHS U U300apHasl TEIUI-Th B
nuanasone temn-p 100...700K u nasn-it 0,1...100 MITIa.

9 T'CCCJH 160-93. T'a3 npupoaHslii pacyeTHbIA. [IMOTHOCTB, (PAKTOP CKUMACMOCTH, DHTANBIUS, SHTPOIHS,
1300. TEIIIOEMKOCTh, CK. 3BYKa, IOK-JIb aauadaTsl U K03(]. 00beMHOr0 pacumpenus npu temmneparypax 250...450 K u
nmaBienusx 0,1...12 MlIla.

10 TCCCJ] 179-96. AproH xuakuii u razoobpasHsiii. TepMonuHaMIYeckne CBOWCTBA, KO3(). TUH. BI3KOCTH U
TEIUIONPOBOAHOCTH NpH Temmneparypax 85...1300 K u gapnenusx 0,1...1000 MIIa.





