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BU3HAYEHHSA BIQHOCHOI BONIOrOCTI MPUPOOAHOIO FA3Y, NYCTUHU TA
TUCKY MNAPIB BOAU

1.C. Kpyk, O.1. Kpyk
HAK “ Hagpmoeas Vrpainu’, eyn. b. Xmenvnuyvkozo, 6 m. Kuie, 01010,mexn. (8-050)335-68-78

Ilpusedenvt pabouue gopmyavt 01 pacuema
oasnieHusi U NIOMHOCMU NApo8 600bl, d MAKICce

OI’IPQOEJZQHM}Z OMHOCUMENbHOU GllascHocmu
npupodnoeo 2asda. HOﬂyquHble 3asucumocmu
mozym Ovimb UCnojlb306aHdvl ons yuema

npupooHo2o 2asa.

ChOoromHi SKIiCTh TPUPOTHOTO Taszy, SKAN
MOJAETHCA 13 Ta30BHAOOYBHHX IMIAMPHUEMCTB IS
MPOMHKCIOBOTO | KOMYHAJIBHOTO TMPH3HAYCHHS
MOBWHHA BiJIIIOBIIATH TEXHIYHUM BHUMOTaM, IO
perilaMeHTOBaHI B yrojaax, IpaBWIax OOJIKY Ta
nepxaBHoMmy crammaprti [1]. ms rasy, sKwid
MOJAETECS Yy  MariCTpalbHi  ra3ompoBOIU  Bif
BHJIOOYBHUX IMANPHEMCTB 1 TpHUBATHUX (ipM
Jep>KaBHI CTaHIAPTH BIICYTHI, a TEXHIYHI YMOBH
BTpatwin cuiy. OCHOBHUM JIOKYMEHTOM Y IIbOMY
BUMAJKY € Ha Hallly NyMKy Jiniie TexHiuHa yroga
Mmixk HAK “Hadtoras Ykpaina” i BAT “I'aznpom”.
3rigHo 3 wmieto TexHIYHOIO Yrojolo TeMIieparypa
TOYKH pPOCH TIO BOJi, KO MOXKHA OIlIHIOBATH
KOHIHUITIWHICTE Ta3y, HEe MOBHHHA OYTH OLIBIIOIO
Mminyc 8°C.

Ha ocHOBI BuUMIpIOBaHHA TeMIIepaTypH
TOYKH POCH TIO BOJII HAa 00’ €KTaX ra30TPaHCIIOPTHOI
cucteMrd YKpaiHM Ta TPOBEACHOTO  aHAII3Y
BCTAHOBJICHO, 1IN0 € PsI  Ta30MpPOMHCIOBUX
yhpaBiliHb, Ha 00’ €KTaX SKHX ra3 y MaricTpajbHi
ra3onpoBOJH TOAAETbCS 3 TOPYIICHHSIM BHMOT
Texniunoi yroau 110(0)1 (0] HoTO SIKOCTI.
CriocTepiraerbcsi KapTUHA HACHUYEHHS MPHPOJIHOTO
rasy napamMd BOIH, a TIPH 3MiHI IapaMeTpiB Tazy
BiIOYBAETHCS YACTKOBA KOHICHCAIlIS MMapiB BOAH Y
KpameibHy piauHy. KpiMm Toro, y rasi MicTsaTbes
Mapy 1HIIUX piguH, SKi BHUKOPHUCTOBYIOTHCS Y
TEXHOJIOTIYHOMY TIporieci BuUAoOyBaHHS rasy. lLle
METaHOJ, M0 3amo0irae rigpaTOyTBOPEHHIO, 1
ETUIICHTIIIKOJIb, KW IIMPOKO BUKOPHUCTOBYIOTH SIK
abCopOCHT TpW OYHINEHHI Tra3y Ha YCTaHOBKax
KOMITJIEKCHOI MiATOTOBKU Ta3y. € OYEBHIHHUM, IO
ra3 i3 HasBHUMHU y HHOMY TapaMd BOJH Ta iHIIHUX
piauH TPAHCIIOPTYIOTh MaricTpaJbHAMA
ra3onpoBOJaMH, 3aTpavyaroud 3HA4HI CHEPreTHYHI

Workings formulas are pointed for the

calculation of pressure and density of water steams
and also determination of relative humidity of
natural gas. The received dependences can be used

for the account of natural gas.

pecypcH. Tomy MUTAHHS BU3HAYCHHSI
KOHIIUITIMHOCTI TPUPOTHOTO Ta3y € CHOTONHI IS
YkpaiHu HaJ3BUYAHHO BOKIMBUM Ta aKTYAJIBHUM 1
noTpedye HEraiftHOTO BUPIIIICHHS.

PosrnsiHeMo  nesiki  acTieKTH  BU3HAUYCHHS
BIIHOCHOI BOJIOTOCTI TPHPOMHOTO Ta3y, WOTo
T'YCTUHM Ta THCKY TapiB BOJM.

I'ycTuny napiB Boau P, MOXHa BU3HAyaTH

AHAJIOTIYHO BHM3HAYECHHIO TYCTHHH CYXOrO rasy,
TOOTO TakuM 4nHOM [2, 3]:
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— T'yCTHUHaA napiB BOAW B CTaHAAPTHHUX
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A€ Pepp
ymoBax Bumiproanus (7-=293,15K i P=101,325
klla); Ppg, Tps 1 Kpg — BIONOBIAHO —THCK,
TeMIeparypu Ta Koe(ilieHT CTHCKYBaHOCTI IapiB
BOJIH.

OCKUIBKM 3HA4YEHHS TeMIlepaTypu TapiB
BOJIM Ta ra3zy MOYKHa BBa)KaTH OJIHAKOBUMH, TOOTO
Ty = T, TO BITHOCHY BOJIOTICTh ¢ 3 ypaxyBaHHIM
(1) mo>xHa 3anmcaTy TaK:
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V upasi (3) sigHomenns P, /P, .,
HAONM)KCHO  BHU3HA4Ya€  BiJHOCHY  BOJIOTICTh
npupoanoro razy ¢ [4], Tobro

=P, /P, ;- 4)

KommnekcHuil mapameTp Bj, KUl BpaxoBye
MOXMOKYy y BH3HAYEHHI BiJHOCHOI BoJIOTOCTI ¢
yepe3 BIMOBIIHI TUCKH, BU3HAYAETHCS TAK:

— Pc s iPHﬂB 1
Pum T Po Ky

PesynpratamMmu po3paxyHKiB KOMILICKCHOTO
napamerpa B;, mo HaBemeHi B Tabm. 1,
MIITBEPIKYETHCS CTaJIe 3HAYCHHS ITOXMOKH, sKa

ckanae O, =( B,-1

1

By

©®)

]EI.OO% = 0,092 %.

Tadmuus 1 —3HavenHs kommiaekcy B;, po3paxoBanoro 3rigno (5)

t, °C T, K P, s xIla Py KIIM® | K B, Oy, %

-20 253,15 | 0,12530 1,072530 | 0,9999500 1,0009218* 0,092
-10 263,15 | 0,28660 2,360010 | 0,9999160 1,0009218* 0,092

0 273,15 | 0,61076 0,004847 0,9995378 1,00092 0,092
10 283,15 | 1,22711 0,009398 0,9991584 1,00092 0,092
20 293,15 | 2,33692 0,017290 0,9989915 1,00092 0,092
30 303,15 | 4,24138 0,030360 0,9985060 1,00092 0,092
40 313,15 | 7,37460 0,051150 0,9975698 1,00092 0,092
50 323,15 | 12,33480 0,083020 0,9962036 1,00092 0,092

OcTaTo4HO MOXXHA 3amucatu (GopMyiy s
BHU3HAUCHHS BiJHOCHOI BOJOTOCTi ¢ uepe3 THUCKU
HasBHUX y Ta3i MapiB BOAW Ta HACHUYCHUX IapiB
BOJIU TIPH TemIiepatypi razy 7 Tax:

¢ = BlPHB / PHHB ) (6)

Bpaxosyroun dopmynu (2) i (6), 3anmiemo

PIBHSIHHSI Ul BU3HAYCHHS THUCKY HasBHUX y rasi
mapiB BOAM:

PHB :Bl—l pHB , (7)
PH I1B pH I1B
abo
Py =Py B L (®)
H I1B
Hani waBogmmo pi3HI  dopmynmu I
BU3HAYCHHS THCKY TapiB BOAM, a caMe:
_ P T .
B~ HB_KHBPC’ (9)
cm e
P — ¢ P, lKHB P s : (10)
pHB pCHB TC I1B
P. T
PHB:q) S 118 P 115 - (11)
cm Le

€ nouimbHuM  Qpopmyiny (11) nomatm sk
BIIHOIIICHHS THCKY TapiB BOIW M0 KoedimieHTa

CTI/ICKYBaHOCTi HasBHUX Y rasi napiB BOH, 30KpEMa
TaK:

Lo _ ¢1 P s P.. (12)
KHB TC pC 11B
Bukopucrasmu dopmyny (12), MokHa j1erK0
OLIHUTH  BimHOWCHHA  Prp/Kpp, ke  1pH
CTaHIapTHUX yMoBax BuMiptoBauHs T = T¢ y craHi
HacuueHHs ¢ = 1 rasy mapamu BOAM JIOPiBHIOE
Lug - Prrm P,.=2,3371X1a.
Kpy  Pens
PesynmbTaT  pO3paxyHKiB  BiJHOIICHHS

Ppp/K;p BUKOHAHI OIS Big €eMHHMX TeMIIEparyp i
BiJTHOCHOI BOJIOTOCTi Ta3y B JOJSX OJUHHIN IS
sgauens 0,1; 0,21 1,01 HaBeneni B Tabi. 2.

[Ipupomuuit ra3 € cyxuMm TMPH YMOBI, KOJIH
MOJISIpHA KOHIICHTPAIIiS MapiB BOIX y Tra3i y HOJIX
omununi He nepesuirye 0,00005 [5].

BpaxoByroun HaBeneHy BHINE YMOBY, NpHU
SIKIW TIPUPOTHUHN Ta3 € CyXUM, MOKEMO BH3HAYHTH
THCK HasBHUX Yy Ta3i mapiB Boau. lle 3HadeHHs 3a
po3paxyHKaMH HE TOBHHHO  IICPEBUIIYBaTH
PHBSSHa.

Skio BpaxyBaTH MOJISIPHY Macy BOMIHM
M;=18,0153 xr/kmonb, TO Maca MapiB BOAU 3
MoJisipHOt0  KoHmeHtpamiero B 0,00005 Oyne
ckagati Myo= 0,9r.
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Tabauusa 2 —3uavenns Bignomenus Prg/Kyp,
po3paxoBanoro 3rigno (12)

t,°C| T,K

P s
kr/m®

P HB/ KHB ]
klla

P

HIIB

klla

-20| 253,15

1,0725-1G

0,01251¢

) 0,12530

-10| 263,15

2,3600-10

0,02863¢

» 0,28660

0 | 273,15

0,004847

10,061044

0,61076

10| 283,15

0,009398

10,12270]

[ 1,22711

20]293,15

0,017290

10,233717%

 2,33692

30| 303,15

0,030360

10,42438]

| 4,24138

40 | 313,15

0,051150

10,73857¢

» 7,37460

50 | 323,15

0,083020

11,23704]

112,33480

-20| 253,15

1,0725-1G

0,02503§

$0,12530

-10] 263,15

2,3600-10

0,057273

» 0,28660

0 | 273,15

0,004847

°0,12209¢

0,61076

10| 283,15

0,009398

20,245403

»1,22711

20 293,15

0,017290

20,467424

} 2,33692

30| 303,15

0,030360

0,

’0,848761

»4,24138

40 | 313,15

0,051150

21,477153

» 7,37460

50 | 323,15

0,083020

2,474083

112,33480

-20| 253,15

1,0725-16

0,12519

0,12530

-10] 263,15

2,3600-10

0,28636

0,28660

0 | 273,15

0,004847

0,6104

80,61076

10| 283,15

0,009398

1,2270

11,22711

20| 293,15

0,017290

2,3371

P2,33692

30| 303,15

0,030360

4,2438

14,24138

40 | 313,15

0,051150

7,3857

67,37460

50[323,15

0,083020

12,3704

112,3348(

TakuM YMHOM JUIS BH3HAYEHHS BIJIHOCHOI

BOJIOTOCTI

MIPUPOTHOTO

razy

HEOOXITHO

BUKOPUCTOBYBaTH (Gopmyny (2), a KOMIUICKCHHUH
mapamerp B; € TmompaBkor g0 Bupasy (4),
BUKOPUCTAaHHS SKOro 3abe3ledye poO3paxyHOK
BIIHOCHOT BOJIOTOCTI Ta3y 3 IOXUOKOIO, sKa
nopisaioe 0,092 % fuB. Tadx. 1).

IIpupogHuii ra3 BBaXXaeTbCsl CyXUM MpH
YMOBI, KOJIM MOJISIPHA KOHIICHTpAIliS TIapiB BOAH Y
ra3i y gossix ogunuii He nepesumrye 0,00005 ruck
mapiB Bogu MeHmm 3a 5 Ila, a ix maca He Oyme
oinpmmoro 0,9r.

Hdimepamypa

1. TOCT 5542-87. [Ia3zvl copiouue
npupooHbie Osi NPOMBIUUIEHHO20 U KOMMYHATLHO-
Ovimogozo nasnavenusi. Texnuueckue ycnogus. - M.
U30-60 cmandoapmos, 1987. -5c.

2. Kpyx I.C., Kypuno A.B., Kpyx O.l
Memoouxa po3paxyHxy 8onoeocmi HpPUpooHO2o
2azy npu eusHaueni tio2o xinoxkocmi Il Memoou ma
npunadu koumpoimo saxocmi, Ne7, 2001.-C.100-102.

3. Kpyx I.C., Kypuno A.B., Kpyx O.L
Memoouxa  6usHayeHHs  2YCMUHU — HACUYEHO20
napamu 600U NPUpPOOHO20 2a3zy npu Gi0’ EMHUX
memnepamypax | Memoou ma npunadu konmpoio
axkocmi, Ne 8, 2002. C. 55 — 57.

4. PJ 50-213-80. Ilpasuna usmeperus
pacxooa 2azo08 u JHCUOKOCHmel CMAHOAPMHbIMU
cyacarowumu - yempoucmeamu.  M..  H30-60
cmandapmos, 1982. -319¢. 5. 1SO 6976:1995.
Natural gas — Calculation of calorific values,

density, relative density and Wobbe index from

composition.



