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Ilpoananizosarni HOBI imMuU3HAHI | 3aKOPOOHHI MEMOOONO2IYHT | MeXHIUHI piieHHsa 0 OIa2HOCMYBAHHS
3ac00i6 00Ky npupooHo2o 2azy. 30icHeHo IMimayiiine MOOEMOB8AHHS KIbKICHO20 NAUGY 3MIHU 2YCIUHU
i KOMNOHEHMHO20 CKAAOY NPUPOOHO20 2A3Y HA NOXUOKY (PYHKYIOHYSAHHA 6UMPAMOMIpIE I TiYUIbHUKIE 2a3y
OJ1s1 MO8 iX 0IA2HOCYBAHHSL.

Kniouosi cnoea: niuuneHux 2azy, mexmiyHuii CmMa, 2yCMuHa, KOMHOHEHMHUU CKIA0, NPUpoOHuil 2as,
nOXUOKA 0iacHOCMY8ANLHO20 NPUCTPOIO.

Ilpoananusuposanvl Ho8ble omeuecmeeHHbvle U 3apYOediCHble MeMOO0I02UYeCKUe U MeXHUYeCKUe peuleHus
0N OUACHOCMUPOBAHUSL  Cpedcme  yuema npupooHoco e2aza. Ocywecmeneno  umMumayuoHHoe
MOOENUPoBanue KOMUYECTNBEHHO20 6IUAHUAL USMEHEHUs NIOMHOCMU U KOMNOHEHMHO20 COCMAsa
NPUPOOHO20 2A3A HA NOZPEUHOCHb DYHKYUOHUPOBAHUSL PACXO00MEPO8 U CHEMHUUKO8 2a3a 018 YCA0BUL UX
OUACHOCMUPOBAHUAL.

Kurouesvie cnosa: cuemuux eaza, mexHuyeckoe COCMOSHUE, NIOMHOCMb, KOMNOHEHMHbIL COCMmas,
NPUPOOHDBILL 243, NOSPEUHOCTHE OUACHOCIMUPYIOWE20 YCMPOCEa.

New domestic and foreign methodological and technical solutions for the diagnosis of the devices of
natural gas calculation are analyzed. Simulation modelling of the quantify impact of changing of density
and blend composition of natural gas on the flow meters and gas meters operational error for the
conditions of their diagnosis is done.
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OcTaHHIM 9acoM y 3B 53Ky 3 IIJBUIICHHSAM I[IH METPOJIOTIYHOTO  3a0e3leYeHHS  IPOMUCIOBHX
HA TPUPOJAHMI Ta3 JIO CBITOBOrO pIiBHA  3acO0iB OOJIIKY Tra3y € MpPOBEACHHS IX eKCIpec-
MiIBUIIYIOThCS BUMOTHM JI0 TOYHOCTI OOJIIKYy  KOHTpPOJIIO, SIKMH TIONSrae B  OMNEPATHBHOMY
BUTpAaTH Ta3y 1 CHOXKMTHX Horo o0’emiB. BUMipioBaHHI  BuTpatH abo  00’emy  rasy

ExoHOMiYHI pO3paxyHKHU KUIBKOCTI CLOXKHUTOTO Ta3y
BEAYTHCS MO 00’€My, 3BEJCHOMY IO CTaHJAPTHHX
yMOB. OCKIJBKH TOYHICTh 3ac00iB BHMipIOBaHHS
BUTpPATH i 00’€My rasy 3aJeXHUTh HE TIUIBKH Bif iX
TEXHIYHOTO CTaHy, a ¥ BiJ TPaBUIBHOCTI
BCTAHOBJICHHSI, HEOOXiZHO MPOBOAWUTH KOHTPOJIb
METPOJIOTTUHIX XapaKTePUCTUK 3aco0iB
BHUMIPIOBAIBHOI TEXHIKH 663HOCCpe,I[HI>O Ha Miclil
eKCIUIyaTallii  3pa3y ICisl BCTAHOBICHHS Ta
BIIPOJIOBXK MiXKHOBipouHoro iHtepBany [l1]. s
nporo OakaHo BUKOPHCTOBYBaTH  MOOITBHUI
BUTpaTOMip a00 JIYWIBHUK, W0 3a0e3MeYHuTh
KOMITaKTHE PO3MILIICHHS 3aCTOCOBYBAHOTO
oOmajHaHHS 1  MOXE  BHKOPHUCTOBYBATHUCS
OesmocepelHbO Ha Micli eKcruTyaTamii 3aco0iB

00JIiKy, M0 TEpeBIpSIOThCI, 0e3 3HATTI 1X 3
ra3omnpoBO/IY.
OnHum 13 LUISIX1B MOKpAIeHH

663H00€peZ[HLO Ha ,I[IIO‘IOMy Fa30Hp0B0):[1 3 METOH
OIIIHKI/I TOYHOCTI 1 IIOCTOBlpHOCTl (YHKIIOHYBaHHS

BMMIPIOBAJIBHOTO  3ac00y 1 Horo HACTYITHOTO
JIarHOCTYBaHHS IIOJI0 MOXJIMBOCTI MOAAIBIIOL
eKCIUTyaTallii.

Sk BIIOMO, eKCHpec-KOHTPOJIb  JOILIJIBHO
peaiizyBaTu 3 BUKOPUCTAHHIM METOLY
BUMIDIOBaHHS, SIKMH 1OTpeOye  MiHIMaIbHOI
KUTBKOCTI BUKOPHCTOBYBAHOTO o0maHaHHS,

MO>KJIMBOCTI Hifg'€qHaHHSA LBOTO OOJagHaHHA Oe3
3YIMUHKU TPAHCIIOPTYBAaHHA ra3zy TpyOOIpPOBOJIOM i
SIKAN ou XapaKTepr3yBaBCs MOXHOKOIO0
BHUMIpIOBaHHs, He OLIBIIOI BiJ MOXMOKH By3Ja
oOuiky. [Topsia 3 MM JiarHOCTYBaJIbHUI MPHCTPIN
IMOBUHECH 6yTH MPOCTUM 32 KOHCprKLUeIO Ta B
3aCTOCYBaHHI, MOOUIBHUM 1 HE OOTSDKEHUM
JIOJTATKOBUMH TTOXMOKaMH, HANPUKIAMI, BiJl 3MiHU
TUCKY 1 TEMIEPaTypH OTOUYIOUOTO CEPEIOBUIIA.



ISSN 1993-9981 Memoou ma npunadu konmponio akocmi, Ne 27, 2011 57

Mertoro  poboTm €  aHami3  CyYacHHUX
METOJIOJIOTIYHHUX ACTIEKTIB 1 TEXHIYHUX DIllICHb IS
MIarHOCTYBaHHS  BUTPAaTOMIpiB 1 JIIYWIBHUKIB
MPUPOAHOTO Ta3y i TOCTiIKESHHS BIUIMBY T'yCTHUHH i
KOMITOHEHTHOTO CKJIaJy poOodYoro cepeoBuIla Ha
BUHUKHEHHS JIOJIATKOBOT MTOXUOKH npu
JIIarHOCTYBaHHI 3aC00iB 00Ky TPUPOTHOTO Ta3y.

3 aHamizy JmiTepaTypHUX DPKepel BiJOMO, IO
ICHYIOTb HOPMAaTHBHI JOKYMCHTH 1 3aco0M s
TEPEBIPSHHS TEXHIYHOTO CTaHy Ta METPOJOTTYHAX
XapaKTCPUCTUK NPOMHCIOBHX JIYIBHIKIB razy. B

VYkpaini umHHa IHCTPYKIisS [2] 3 mepeBipku
TEXHIYHOTO CTaHy BY3JiB O0ONiKy Tazy 3
BuKopucTtaHusiM  ycraHoBku  «EK-B»,  sxa

BCTaHOBITIOE TPOLEAYPY TIEPEBIPKU TEXHIYHOTO
CTaHy BY3MiB OOJIKY MPUPOIHOrO Ta3zy, Ha SKHX
BHKOPHCTOBYIOTBCS JIIYMIIBHUKH Ta3y (pOTOpHI 4u
TypOiHHI) Ta KOpeKTopu 00’emy razy 0e3
JIEMOHTaXXy 3aC00iB BUMiPIOBAIBHOI TEXHIKH.
[TepeBipka TEXHIYHOTO CTaHy BY3JIiB OOJNIKY
MPUPOJHOTO Ta3y BUKOHYETHCS MPU BBOAI BY3JIB
o0miky Tazy B ekcIulyaramiro (@i bac
METPOJIOTIYHOI EKCHIEPTH3H MOHTXY MPH aTecTaril
METOJVKH BHKOHAHHS BHMIpDIOBaHb Ha BYy3Jax
00JIiKy ra3y), a TakOXX B YMOBax IX eKCIUIyaTarlii.
Ilpy  mepeBipii  3AIHCHIOIOTH  MOPIBHSHHS
pe3yJIbTaTiB BUMIPIOBaHHs 06’€My rasy 3a pobounx

YMOB, BUMIPIOBaHHS THCKy 1 TeMmmeparypud Ta
oOumcneHHss 00’eMy  Ta3zy, 3BEIEHOTO  J0
CTaHJApTHUX YyMOB 3 BHUKOPUCTAHHSIM 3acO0iB
BUMIPIOBaIbHOI TEXHIKH BY3JIiB 00Ky
npupojHoro razy ta moxyns «EK-b». B ckman
oOJtaTHAaHHSA YCTaHOBKHU "EK-B" BXOIATH:
JIYMJIBHUK CTAJIOHHMH POTOPHUH 3 HaboOpOM

BHHOCHUX i BMOHTOBAHHX I€PETBOPIOBAYIB THUCKY 1
TeMIIepaTypH, CIICKTPOHHO-00UHCIIIOBAIIBHII
npuCTpii 3 QyHKUisiME  Bisyamizauii mpouecy
BUMIPIOBaHb 1 3 CHENiali30BaHUM HPOrPaMHUM
3a0e3rneyeHHsIM, (QUIBTp Tazy 31 CTylmeHeM
¢inprpamii He ripme 50 MKM, I €THYBaIbHI

THYYKi pYKaBH, OCHAalleHI IIBUIKOPO3’€MHUMHU
3’eqHanHaMu.  llpm  mepeBipmi Ak poOoue
CepellOBUILE  BUKOPUCTOBYIOTH  HABKOJIMIIIHE
MOBITPSL.

Bigomuii Takoxx mpHCTpii, KUK pO3pOoOIeHUI
HBO "Tpumo" [3], mna mpoBeneHHS KOHTPOIIO
TEXHIYHOTO CTaHy BY3JIiB OOJIiKy ra3y B yMoOBax
ekcruyatailii. BiH 703B0JIsIE IPOBOJIUTH KOHTPOJIb
TEXHIYHOTO CTaHy BY3JiB OOJIIKY ra3y, OCHAIIEHUX
poTOpHHMH a00 TYpOIHHUMH JIIYMILHHKAMH B
KOMIUIEKT] 3 €JICKTPOHHUMH KOPEKTOpaMH 00’ eMy

rasy.

3acTocyBaHHS HPUCTPOIO KOHTPOJTIO
TEXHIYHOTO CTaHy By3/a OOJIKy rasy JdO3BOJISE
MIPOBOJITH NepioTUIHUHI KOHTPOJIb

Npane3gaTHOCTI CKIaJOBUX BY3JIIiB OOINIKY rasy,
00’€KTUBHO MPHHAMATH PIIEHHS MPO 1X TEXHIYHUH

cTaH 1 HEOOXiOHICTh BHKOHAHHS SKHUX-HEOYIb
perimaMeHTHUX poOiT, B TOMY 4YHCII TOBIpKH.
Pe3ynbprati KOHTPOIIO JO3BOJSIOTH OO0 €KTHBHO
KOpUTYBaTH TEPMIiHHM MEPIOAWYHOCTI TOBIPKH
JTYUIHHAUKIB 1 KOPEKTOPIB Pi3HUX BUPOOHHKIB.
KoHTponp  BHKOHYETBCS 32  JOIOMOTOIO
MPUCTPOI0 KOHTPOJIO TEXHIYHOTO CTaHy By3Ja
0o0miky Tazy, SKWH M €THYEThCS THYYKUMH
[UIAHTaMH TIOCTiZOBHO 3 POOOYMM JIYMIBHUKOM

By31a OONIKy ra3zy, IO 3HaXOAWTHCA B
excrutyartamii. [IpucTpiii  KOHTPONIO  MICTHTh
CTAJOHHUH  JYWIBHHUK, PEryJIsATOp  BHUTpATH,

JIOTIOMDKHHMNA JTBOKAaHAIBHUN KOPEKTOp Ta3y (It
300py iH(opMaIii 3 JOCHTIHKYBAHOTO i €TaJJOHHOTO
miuymnpHUKA), a Takok [IEOM. IlepeBaroto mporo
NPUCTPOIO € MOXJIMBICTh (DYHKIIOHYBAaHHA Ha
MIPUPOTHOMY Ta3i.

PARIE: MPOBEACHHS EKCIIPEC-KOHTPOIIIO0
MPOMHUCIIOBUX JHYWIBHUAKIB Ta3y MOXKHA TaKOX
3aCTOCOBYBATH METOJ 3MIHHOTO TEpernaay THCKY 3
BUKOPUCTAHHSIM  YCEpEIHIOBANBHUX  HAIIPHUX
Tpyook (YHT) [4], saxwmii pospobiermii BAT
"IBano-®pankiscekraz" pazom 3 Il "IBano-
®pankiBcekcTaggapTMerponoris” ta IOHTYHI.
3aco0u BUMipIOBAJILHOI TEXHIKH IOTO THITY MalOTh
psAA  TepeBar TOPIBHAHO 3 aHAJOTIYHAMHU 3a
MpU3HAYCHHIMU MIPUCTPOSIMH, HaTpUKIa,
TypOIHHUMH JIIYMIIbHUKAMH, 3aBASKH MOXKIHBOCTI
MIPOBEJICHHSI HE3HAYHOTO 33 TPUBAIICTIO MOHTAXY i
nemMoHtaxy YHT mnpu BukOHAHHI Juine OnHIET
Bpi3kM Ha  iCHyrUOMy TpyOompoBomi  0e3
3YNHHEHHS TPOLIECY TPaHCMOPTYBaHHs ra3y. Kpim
Toro, YHT XapakTepusyroThCs MalMMH BTpaTamu
THUCKY i MOYKJIUBICTIO Oe3mocepeTHbOro
MOHTYBaHHS B HHMX II€PBHHHOIO II€PETBOPIOBAYa
temneparypu [4]. Ongnak npu 3actocyBanHi YHT
SK JIIarHOCTYBAJbHOTO TPHUCTPOIO HEOOXIIHOIO
YMOBOIO € BH3HAUEHHS EKCIEPUMEHTAIbHUM
HUIIXOM i TpalyrOBaIbHOTO KOC(IIIEHTA, KU JTa€
MOJIIMBICTh 332 3HAUYEHHSIM IMepenany THCKY
po3paxoByBaTH 00'€MHY BUTPATy IIPUPOIHOTO rasy.
Leii KoeILiEHT 3aIeKUTh, HACAMIIEPE, BiJ| YKCiIa
Peiinonsaca Re, Koe(blmeHTa TipaBIIYHOrO TepT,
a TaKOX BiJl TCOMETPUYHHX PO3MIPIB i KOHCTPYKLi
YHT (KIHLKICTL 1 miameTp OTBOplB B TpyOkax YHT,
iX po3MillleHHs B3JIOBXK Iepepizy TPyOONpPOBOAY).
Bce 1me yckimamHIOE MOXIIMBICTH 3aCTOCYBAaHHS
VHT i He cnipusie TOCATHEHHIO HAJIEKHOI TOYHOCTI
NIPY AiarHOCTYBaHHi.

Bizmomi Takox cepiliHi po3po0JieHi 3a KOPJIOHOM
MPUCTPOT, IO JO3BOJSIOTh MPOBOIMTH IMEPEBIPKY
TEXHIYHOT'0 CTaHy BY3J]iB OOJIIKY IPUPOJHOTO rasy.
Tax YCTaHOBKA CIIY-3 [5], mo BUKOPHCTOBYEThCS
JUIs TIOBIPKM MOOYTOBHMX JIYHIBHUKIB rasy Oyib-
skoro tuny Big G1,6 no BK-G25, sBnse coboro
MOOUTPHY Bamizy, MmO 3a0e3nedye KOMIAKTHE
PO3MIILIEHHS 3aCTOCOBYBAHOTO O0JIaJHAHHS 1 MOXKE
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BUKOPHCTOBYBAaTHCSl  Oe3MOCepelHbO Ha  MicIi
YCTAaHOBKM JIUMJIbHUKA, LI0 TMOBIpseThC, 0e3
3HIMaHHA HOTO 3 Ta3ompoBoAy. B sKocTi eTamoHy B
HBOMY BHUKOPHUCTOBYETHCSI BHUTPATOMIip, MPUHLIWI
Iii sKoro 0a3yeTbcsi Ha 3aJeKHOCTI YacTOTH
KOJIMBaHb CTPYMEHIO Ta3y B UyTJIMBOMY €JIEMEHTI
BiJl MIBHAKOCTI MOTOKY Tra3y B TpyOompoBozi
ycTaHOBKH. UyTIMBUM €JIEeMEHTOM BHMIpIOBada €
CTPYMUHHHH aBTOTEHEPATOp, SAKUH € CYKYIHICTIO
TUTACTHH 1 KaHATIB, IO YTBOPIOIOTH OicTaOimbHUIA
CTPYMUHHHH €JIEMEHT 31 3BOPOTHUMH 3B’SI3KaMH,
mo  3a0e3nedyloTh  PEeXHM  aBTOKOJHMBAHb.
KOHCTpYKTHBHOIO  OCOONHBICTIO  YCTaHOBKH €
TUPOKUIA JUHAMIYHUN niamna3oH 1:2000,
KOMIAKTHICTP 1  TIOPTaTUBHICTh  IEPEHOCHOI
YCTaHOBKH, MOXJIMBICTh MOBIPKM JIUMIBHUKIB 0€3
3HATTA X 3 Ta30MpOBOJY, ABTOHOMHICTH OIJIOKY
JKUBJICHHS, HAasBHICTh BMOHTOBAHOTO JPYKYIOYOTO
npuctpoto. OQHAK JaHUN TPHUCTPIN 32 Aiarna3oHOM
KOHTPOJIbOBAaHHUX BHUTPAT MPAKTUYHO HE MiIXOAUThH
JUISL JTIarHOCTYBaHHS TPOMHUCJIOBUX JIIYUJIBHUKIB

rasy.

CrtBOpeHa TaK0X yHiBepcabHa
MIPOKO/Tiarla30HHAA KOMIIaKTHa MOBipOYHA
ycranoBka cepil YIDKI (HBL] "Doroll") [6] Ha 6a3i
CTAJIOHHOTO  POJMKO-JIONIATEeBOTO  BUTPAaTOMIipa.
OcHOBHOIO i 4YacTHHOIO €  yHiBepcaJlbHUH

eTaJloOHHWH Hacoc-BUTparomip cepii OP, skuit
TMPAIoE B PEXHMI TiAPOHACOCA-BUTPAaTOMipa abo
KOMIIpecopa- BI/ITpaTOMlpa Jiana3oH TeHEepOBaHUX
BuTpar (2,4-60) m*/rox.

Henomnikom HaBeleHUWX NPUCTPOIB € Te, IO
BOHM MPHU3HAYEHI TUIBKK [UI JiarHOCTYBaHHS
By3/1iB  00NiKy —mpupojHOro rasy Ha 0asi
JTIYUIBHUKIB 1 ONEPaTUBHO HE BPaXOBYIOTh 3MiHY
TYCTUHH 1 KOMIIOHEHTHOTO CKJIaay Taszy. A 1e, B
CBOIO 4Yepry, BIUIMBA€ Ha BHHWUKHEHHS JIOJaTKOBOI
MTOXUOKHU npu (yHKITIOHYBaHHI 3aco0iB
JiarHocTyBaHHs. Kpim Toro, aBTopu BBaKaroTh 3a
JOULIBHE CTBOPCHHSI 3ac00iB JUISL 1iarHOCTYBAHHSI
By3JliB OONiIKy Ha 0a3i BHUTPAaTOMIpiB 3MiHHOTO
nepenagy THUCKY, WO NOTPeOye AOCIIKEHHS
BILIMBY 3MiHHM [apaMeTpiB IHPHPOIAHOrO rasy Ha
(yHKUiOHYBaHHS LMX By3diB 00Ky mpu ix
JIlarHOCTYBaHHI.

ToMy npoaHami3yeMo, SK BIUIMBATHME 3MiHA
TYCTHHHM IPUPOIHOTO ra3y Ha BUMIpSHY BUTpaATy 3a
YMOBH BHKOPHUCTAaHHS PpI3HMX THIIB 3aco0iB
BUMIpIOBaHHS. Cneprry CKOPHUCTAEMOCS
(dbopMynoro, IO OMHCYe ajIropuT™M  poOOTH
BUTPATOMIpIB TPUPOJHOTO ra3y, mo 06a3zyeThcsi Ha
METO/Ii 3MIHHOTO niepenay THCKY [7]:

Q. =2151-10* oed 2/ pAp/p TK

ne Q¢ — ob'emHa BuTpaTa rasy 3a CTaHIAPTHUX
YMOB; O — KOe(illi€eHT BUTpPATH 3BYKYBAILHOTO
MPUCTPOIO; € — TIONPABKOBHH MHOXKHHK, IO

BpaxoOBy€ 3MEHIICHHS TyCTHHH Ta3y IIpH
MPOXOKEHHI HOT0 uepe3 3BYKYyBaJIbHUI MPHUCTPIl;
d — miaMeTp OTBOpPY 3BYXKYBAJIBHOTO HPHCTPOIO; P,
T — abcomoTHUI THCK 1 aOCONMIOTHA TeMIlepaTypa
NpUpPOJHOro raszy; Ap — mepenmajg THCKY Ha

miadparmi; pc — TycTHHa TPUPOAHOTO Ta3zy 3a
cranapTHux ymoB; K — koe(illieHT CTHUCIMBOCTI
razsy.

OOnik  TPUPOJHOrO Ta3y pOTOPHUMHU Ta

TypOIHHUMH JTIYMIFHAKAME aJTOPUTMIYHO € THIITUM
[4]:

Ve =VpTe /pcTK, (2
ne Ve — ob'em rasy 3a craHaapTHUX yMoB; V —
00’eM ra3y, BUMIpSHUHN JTIYMIFHUKOM 32 poO0ounx

yMOB; Tc — TeMmepaTypa Tra3y 3a CTaHAapTHHX
YMOB; Pc — aOCOJFOTHUI THCK Ta3y 3a CTaHIapTHUX
YMOB.

OOuIBI  3aJEKHOCTI  MICTATh  KOCQIIiEHT

CTUCTUBOCTI K, SIKWH, SIK BIJOMO, OMOCEPENIKOBaHO
3aJICKUTh BiJA TYCTHHH NPUPOAHOTO Tazy i
KOHIIEHTpAIlii B HhOMY BYTJIEKHCIIOTO Ta3y i a30Ty.
Bonxouac pesynbTaT BUMIPIOBAHHS 32 aJIrOPHTMOM
(1) € TakoXk NpAMOIO YHKIIOHATBHOIO 3ATEKHICTIO
1 BiI ryctuHu npupozHoro rasy. Tomy odeBHIHHM
€ Te, WO Ui PI3HOTO THUITy BUKOPHCTOBYBaHHX
3ac06iB JUTS TIaTHOCTYBAaHHSA BY3IIiB OOJIKY BIUIHB
3MIiHM KOMIIOHEHTHOTO CKjaay Oyne pizHum. Lls
oOctaBuHa Oyne 3yMOBIIOBATH  BUHUKHEHHS
JNOJAaTKOBOi TMOXWOKH, sika Oyae pi3HOWO IS
JYUIEHUKIB 1 BUTPATOMIpIB.
s peanizaiiii MOZEIIOBaHHS BIUIMBY T'YCTHHH
1 KOMIIOHEHTHOTO CKJIaAy IPHUPOAHOTO Ta3y Ha
3MiHYy Koe(illi€eHTa CTHUCIMBOCTI CKOPHUCTAEMOCS
METOJIOM HOro PO3paxyHKy, iKW HaBeieHo B [7] i
Ha JaHUH Yac € JO3BOJICHHMH 1O BHUKOPHCTAHHS
Mopsii 3 YAHHUMH METOJMKAMH HOPMATHBHOTO
nokymenrta [8]. TyT TakoX BKakeMO, IO BiIoMi
JOCII/DKEHHSI CTOCOBHO Koe(illi€eHTa CTHCIMBOCTI
[9,10] cTOoCyrOTBCS PI3HHUX QITOPUTMIB  HOTO
00YHCIICHHS 1 6€3M0CePEeHBO BU3HAYCHHS TOXHOKH
LbOro KoeilieHTa uist pi3HUX Mapamerpis rasy. B
X pObOTax TAKOXK HE Oyn0 METO0 IOCIIUKCHB
BU3HAUEHHS KUTBbKICHOI OI[IHKM 3MiHM KoedillieHTa
CTHUCIHUBOCTI fIK q)yHKuiOHaJILHO'l' 3AJIEKHOCTI BiJ
KiJIBKICHOT OlIHKH 3MiHI I'yCTHHH [PHPOHOTO rasy
1 BMICTY B HbOMY BYIJICKHCIIOTO Ta3y i a30Ty.
Koedimienr  crucnuBocti  Ha  6a3i  [7]
BHU3HAYAIOTh [0 TAONMUIIX JUIS  TIOTEPEIHBO
pO3paxoBaHuX 3HAa4YCHb TNICEBIO3BEICHUX
HAQIJIMIIKOBOTO THCKY 1 a0COJIFOTHOI TeMITepaTypH
MPUPOAHOTO rasy:
n =Py Ke, 3
t, =K, - (t+27315)-27315, 4)
ne Pyg, t7 — nceBmosseneHi HaﬂnHmKOBnﬁ THUCK 1

TeMIEpaTypa MPUPOTHOTO Ta3y, BIJMOBIAHO; Py, t —
HQJIMIIKOBUHA THCK 1 Temmeparypa MpUPOJHOTO
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razy, BimmoBigao; Kp, K; —  KomrmiexcHi
KoeQillieHTH 3BEJECHHS HAJJIMIIKOBOIO THUCKY 1
TEeMIIEpaTypH, BIAIOBIAHO.
KommuiekcHi koedinientu 3BeneHHs Kp 1 Ky
BU3HAYAIOTHCS HACTYITHUM YHHOM [7]:
156,47

, (5)
5993 €6831-p. 3} Qlco, +0392-Ny

Kp =

226,29 (6)
KT = = l
175,91 56364 + p, > €, +1681-N,
ne Ncoz, NNz — MOJISIpHI KOHIIEHTpaIlii y BiJICOTKax
BYTJIEKUCIIOTO Ta3y 1 a30Ty B NPUPOAHOMY Trasi,
BIZITOBIAHO.
Jns mopemtoBaHHS OynM BHKOPHUCTaHi Taki
BXi/IHI TapaMeTpH MPUPOJHOTO Ta3y 3 HACTYITHUMHU

Jliana3oHaMu 3MIiHU roro TyCTHHH  Ta
KOMIIOHCHTHOTO ~ CKJaay: TYyCTHHa ra3y 3a
CTaHIAPTHHX YMOB (0,65+0,8) kr/m*; MomspHa

koHIeHTpalis aszory (0+10) % Ta JaUOKCHIY
Byrieio (0+10) %. Ilpu mpomMy TakoX 3a1aMOCh
YMOBHO TIOCTIfHUMH 3HAYCHHSMHU HAJJIUIIKOBOTO
TUCKY 1 abconroTHOT TemnepaTypu razy 0,3 MIla i
283,15 K, BigmosigHoO.

OcKinbku BU3HA4YEeHHS KoedirieHTa
ctucimBocti K € gBoxeTamHUM  (PO3paxyHOK
KoeiIieHTiB 3BE/ICHHS i PO3paxyHOK
IICEBJIO3BEICHUX 3HAYeHb), TO MO>KHA
3alpONOHYBAaTH TaKUH QJITOPUTM  PO3PAXYHKY
MOXUOKU Jx TpH  BU3HAYCHHI  KoedilieHTa
CTHCIMBOCTI PUPOAHOTO Tazy:

2 2
oK oK
O =.|| — ot OP,, |, (7)
ot 0
11 HIT

oK . oK . o
ae — i — BaroBi Koeili€HTH BIUTUBY

ot, P, .

NICEB/IO3BEICHNX MapaMeTpiB Ha  BHU3HAYEHHS

koediuienTa crucauBocTi, Bianosiaxo; Ot,, i OP,,
- abCOMIOTHI ~ MOXMOKM  PO3PaxyHKy — IICCBJIO
3BeJICHUX napametpiB t; i Py, BiamosimHo.

3 ypaxyBanHaMm (3)-(4) nans BU3HAYEHHA
moxuooK Ot;7 1 6P ;7 3anmimemo Taki hopmyiu:

8t, =K, - (+27315 (8)
SPHH = 8KP Py )
ne 0Ky, 0Kp — BIIHOCHI MOXMOKM BH3HAYEHHS

KOMIUIEKCHUX KoeimieHTiB 3BemeHHs Kr 1 Kp,
BIJIIOBIAHO.

3 ypaxyBanHsaM (5)-(6) BH3HAYMMO MOXUOKU
PO3paxyHKy KOMIUIEKCHUX KOe(DIlliEHTIB 3BEICHHS
3a TakuMu (HOpMyJIaMHU:

oK, 3p, oK,
1 opc oN co,
8K, = < 2 »(10)
> | oK
-ON -ON
co, ON NS N,
oK, oK,
op ON
6l<'|' = i ‘ © 2 (11)
“Voong, 24 X
o, T 5N . N,
e oKp oKp oK p oK+ oK+
op¢ aNcoz oN N, opc aNcoz
Ky — BaroBi KOeQI[ieHTH BIUIUBY TYCTHHH
oN N,

razy, Bmictry CO, i1 BMmicty N, Ha mNOXUOKH
po3paxyHky koedimieHTiB 3BemeHHsa Kp 1 Ky,

Biamosiz#o; Op., ON Oy » oN Ny TOXUOKHU
BU3HAYCHHs TYCTHHH NPUPOJHOTO rasy, MOAPHUX
KOHLIEHTpAIii  BYIJIEKMCIOrO Tasy 1  a3ory,
BIJIITOBiTHO; K- ycepeaHeHe 3HAYECHHS

KoeilieHTa CTHCIMBOCTI, K€ BUKOPHUCTOBYETHCS
st orpuManHs noxubok 0Ky, 6Kp y BimHOCHHX
OJIUHUIISIX.

Jnst Bu3HaueHHs BaroBux koeoimieHtie B (10)-
(11) mpoBenemMo iX YHCIOBE MOJIEIIOBAHHA, SIKE
HABENICHO HA pHC. 11puc 2.3 rpa(blKlB BHJIHO
MPAaKTUYHO JIiHIHHUI BIUIMB MapaMmeTpiB Pc, Ncoz i
Ny, Ha KoeqnuleHTM Kp 1 Ky, 1110 18710 MOKJIMBICTE
OTpUMATH TaKi 3HAYEHHS BaroBHX KOEQIIiEHTIB:

3

Ke ooz Ke _ 0,0061— >,
0P, K2 N, %CO,
3

Ke _ 00024+ Kr _ _ogsg?
N %N, ope K2

K _poose—Lt Kt _poogr L

Neo, %CO, %N,

Cxema OTpUMaHHA IX YHCIIOBHUX 3HAuY€Hb SIK
BiJTHOIICHHS 3MiHU MPHPOCTY Koedimienta Kp ado
K; 110 3MiHM OAHOTO i3 BiANOBIIHUX MapaMeTpiB
pc, Ncoz 1 NyzBKazaHa IITPUXOBUMH JIHISIMH Ha
puc.1.
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Pucynok 1 — I'padiuna isniocTpanisi 3MiHH KOMILJIEKCHOTO KoedinieHTa 3BegeHHs Kp Bin
TYCTHHH MPHUPOTHOIO ra3y pc i MOJISIpHUX KOHIIeHTpauiii Byriekucaoro razy Nco, (a) i azory
N2 (0)

1

2
4

Nco, % ©

8 10 0,8

a)

0,75 Pc, ka/m3

-1,05

7
i

Z 11,1
T
7

,;I =7
W
’;”1/;5',’1’

0,75 or
' Pc, ka/m?

0)

Pucynok 2 — I'pajiuna inocrpanis 3Minn koMiuiekcHOro koedinienra 3peaenns Ky Bin
TYCTHHHU MPHUPOTHOTO ra3y pc i MOJSIPHUX KOHIEHTpaWiii Byriekuciaoro rady Nco; (a) i azory

N2
oK

BusHaueHHs KoedillieHTIB BaroMocTi —— i
7

s (7) 3aiACHIOBANIM 3 BHKOPHCTAHHSAM
oP,,

TabNMM4HUX ~ gaHux [7] 3MiHM  KoedimieHTa
CTUCIUBOCTI K PyHKIIT Bifg Py i t;. OOMexyoun
00J1acTh JOCIiKEeHb B Mexkax ty; Big -5 mo +15 °C,
a Pyy — Big 0,2 no 0,6 MIla 1 3aMiHAIOYH ITOX1IHI

oK 1 oK Ha AK 1 AK BIJIIOBIAHO, JUIS
ot, oP,, At, AP, ’
HAWOUTBII HECHPHUITIUBOTO BHUMAJKY OTPUMYEMO,
110 O_K = 0,00026i ,a K =0,032 ! .
ot, K it Mlla

()

ITigcraBiagroun YHCJIOB1 3HAYEHHS
pO3paxoBaHUX BUIIE BaroBux koedimieHTIB B (7),
(10), (11) i pos’sByroun pazom (7) + (11),
OTPUMAEMO TaKy EMIIpUYHY 3aJeXKHICTb, sKa
BH3HAUa€ TMOXUOKY BHM3HAueHHS KoedirieHTa
CTHCIHMBOCTI K

4,01-107%-3p2 +1,33-10" -
-N&o, +3,64-1077 -8N§,

OCKiTbKM  3TITHO 3 METOK Hamoi podoTH
HEOOXIJTHO  BHM3HA4YUTH  3MiHy  KoedirmieHTa
CTHCIIMBOCTI 3a PI3HHX YMOB (YHKIiOHYBaHHS
3aco0iB JIarHOCTYBaHHs, TO ToAaMo (opMmymny
yepes Aiana3oHy 3MiHU TYCTUHH Apc, 3MiHH BMICTY
Byriekucioro razy ANgo, 1 3MiHH BMICTy a3oTy
ANy y TaKOMY BUTIISII:

K =

(12)
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4,01-107° - ApZ +1,33-107" -
AK = ) 5 , . (13)
-ANCO2 +3,64-10"" - AN N,

UncenbHEe  MOJENIOBAHHS  BIUIMBY — 3MiHH
nmapameTpiB pc, Ncoz, Nn2 Ha 3MiHY KoedimieHTa
crucauBocTi AK nonano Ha puc. 3. Ilpu upomy npu
JOCTIPKEHHI 3MIHA OJHOTO TapaMeTpy, 3aMiCTh
Jiarma3oHiB IBOX 1HIIMX MapamMeTpiB MpUHMaIUCS 1X
cepemHi 3HadeHHA. SIK BHUAHO 3 pHC. 3 BIUIMB
KOXKHOTO 3 mapameTpiB Ha AK € HeNiHIHHUM, SKAN
3pocTae i3 3OUTBIICHHSAM YHCIOBOTO 3HAYCHHS
KOXKHOTO 13 KommoHeHTiB. llpm mpoMy 3miHa
ryctuHd Ha 5 % BiI cepeaHBOro JOCIHIKYBaHOTO
spauenns 0,725 kr/m® (106T0 Ha 0,035 Kr/M)
npuBoauTh 110 3MiHu K Ha 0,002 omuHUIb, 10 Y
BifgcoTkax Oyne craHoButH Ommu3bKo 0,2 %. Tomy
YCEepPEAHIOIYH PE3YJIbTaTH JAOCHIKCHB 110 PHC.3 a)
MOJKHA TIPUHHSATH, 0 KoeiieHT K 3MIHIOETHCS Ha
0,04 % nipu 3MmiHi rycTuHd Ha 1 %, sikuid GpakTHIHO
BUPaXAEThCSI K UYYTIHMBICTH 3aco0y OONIKy 10
3MiHU TYCTHHH Ta3y. AHaJoriyHO Ha 0a3i aHami3zy
puc. 3 0) i puc. 3 B) uyriuBicth a0 3miau CO; 1 N,
oyne ckmamatu 0,0013 % 1 0,003 % Bim 3miHH
BMmicty CO; i N; na 1 % BianmosinHo. 3 TpadikiB
TaKoO)X BHUIHO, 1[I0 BIUIMB 3MIHH TYCTHHH
NPUPOJHOTO Ta3y € Ha MOPSAOK OUTBIIUM

MOPiBHSIHO 31 3MiHOKO BMicTy B HboMy CO; 1 N,.
3 dopmynu (1) € oueBHIHUM, IO HA MOXUOKY

ooz

AK

0.00&

0004

0002
1] 01

005
a) Apg, ke/m3

BAMIPIOBAaHHSI BUTpATH KpiM 3MiHN K Oyne Takox
BIUTMBAaTH TOXHOKa Big 3MiHH TycTHHH. [[f0
MOXMOKY B  HAOMIDKEHOMY BHUIJISAL  MOXHA
BU3HAUMTH oOumcieHHsM BuTpatd Qg 3a (1) mpu
niarra3oHi 3MiHH pc Bix 0,65 o 0,8 i mopiBHIOIOYH
pe3ynpTaTH 00YUCIIEHB 32 POPMYIIOHO:

p

5 =2a=Qco 109 o (14)

co
ne Qco — BUTpaTra 3a CTaHAAPTHHX YMOB, SKa
BHOpaHa Ak 0a30Ba 171 BU3HAUYEHHS TIOXUOKH J,.

PesympraTté mociimkeHs mokaszaHi Ha puc. 4, 3
SKOTO BHJTHO, 110 3MiHa T'yCTHHU Ha | % NpuBOIUTH
1o 0,5 % 3minu Butparu. [Ipu npomy € oueBUAHUM,
M0 3pOCTaHHS TYCTUHM TPHPOJAHOTO  Tazy
MPUBOJUTH JIO 30LIBIICHHS BiJl’€MHOT MOXUOKHU
BAMIPIOBAaHHS BHUTpPATH 1 ISl JOCHIKYBaHOTO
Jiama3oHy TYCTHHH HOCHUTH NPaKTHYHO JIHIHHUHA
Xapakrep.

CymapHa mnoxuOka Bil 3MiHU TyCTHHHU 1
KOMITOHEHTHOTO CKJIQJy HPUPOJHOTO Ta3zy s
BUTPATOMIpPiB 3MIHHOTO TIepenaay THCKY Oyze
BU3HAUaTHCS 32  (OpMYJIOK  alreOpaidHoro
CyMyBaHHSI TOXHOOK, OCKUTbkH MiK K 1 pc €
KOpEJSLiHHII 3B’ I130K:

8g =98, +3 . (15)

0106344

006342
AK

00634

006338

006336

006334

006365

00636

006355

00632

008345

00634

008335

00633
0

4
8) ANy, %

g 2 0

Pucynok 3 — 3anexnocTi 3MiHN Koe(ilieHTa cTHCIMBOCTI BiJl 3MiHM I'YCTHHHM IIPUPOAHOIO
rasy pc (@) Ta MoIsIpHMX KOHIIeHTpauiii Byriekuciaoro rasy Ncoz (6) i azoty Ny; (8)
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Pucynok 4 — I'padivna imocTpamis noXuOKH
PO3paxyHKy BUTPATH BiJl 3MiHU TYCTHHU
MPUPOAHOTO Tazy

BUCHOBKH

3MiHa TYCTHMHH  CYTT€BO  BIUIMBaE  Ha
BHMIPIOBAaHHs BUTPATH i 00’€My IIPUPOJHOrO rasy,
IO 3YMOBIIIOE HEOOXIIHICTb BUMIPIOBATH TyCTHHY
NPUPOJHOTO Tazy B 3aco0ax JiarHOCTYBaHHS
OJTHOYACHO 3 BUMIipIOBaHHSIM BUTpaTH. [Ipu npomy
BIUIMB 3MiHA Koeq)iuieﬂTa CTUCIIMBOCTI CTAHOBUTH
6mmspko 0,04 % mpu 3MiHI TYCTHHH MPHPOIHOTO
ra3y Ha | %, a BIUTMB BMICTY BYIITIEKUCIIOTO Ta3y i
a3ory € Habarato MEHIIMA 1 CTAaHOBHTH,
Bignosiauo, 0,001 % i 0,003 % npwu 3MiHi TX BMiCTy
Ha 1 %.

Hns By3miB o0xiky Ha 0a3i BUTpaTOMIpiB Ha
0a3i 3MIHHOT'O Tepernajay TUCKY JA0AaTKOBO BILIMBAE
3MiHa TYCTHHH pOOOYOro CepeloBHINA, SKa
npaktuaHo ctaHoBuTh 0,5 % mpu 3MiHI TYCTHHH
npupoHoro rasy Ha 1 %.

3acTocyBaHHS BY3IIiB BI/IMip}OBaHHSI TYCTHHH
NPUPOAHOTO Ta3y abo OJIOKIB KOpeKUii pe3ylbraris
BUMIDIOBaHHS ~HAa 3MiHy TYCTHHH pO0GOYOro
cepelioBUIla Y TPHUCTPOSX UL IEPEeBIpKH
TEXHIYHOTO CTaHy 3aC00iB OOIIKY HPUPOIHOrO Tasy
Oyse copuATH IABMIICHHIO JIOCTOBIPHOCTI iX
JUarHOCTYBaHHs 1  NiABUIICHHIO  TOYHOCTI
BUMIpIOBaHHS y BIAMOBIIHOCTI /10 HOPMATHBHOTO
nokymenra [11].
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