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FA3LI ¥TJOAEBOAOPOJHBIE CHKUAEHHBIE

Pacwerustd MeTon ONpercienna IINTHOCTH M roctT
MARMEHHA HACKIEHNLY DAPOB 28656—90

Liguefied hydnocarbon gases.
Calculation method for density and ssturated vapours pressure

MEC T5.160.30
ORCTY (209

Jara geeacwan 01.07.91

Hacrogmmi cranaapT pacnpocTpaHdeTcd Ha YIIeBOJAoReOHbIE CHWAKEHHBIE Tk, COOe[EillHe
yiaepoaopoahl Cr—Cgp, 0 YCTAHARTHBAST PACYETHEIE METOAM ONpelefiedHA OI0THOCTH M JAR1eHHS
HACKILEHHEX MAPOE,

Pacuethslf MeTon onpefeneHid MIoTHOCTH MoReT OLITE NpHMeler And WHpokol dpakiuE Terkmux
VI BOOOR0A0E,

(Havenennan penaskuns, Him, MNe 1),

1. METOA ONPENETEHHA THHYTHOCTH

LI, T1I0THOCTE BLYHCTAWT MO KOMOGHEHTHOMY COCTARY, ONPEIelcHHOMY XPoMaTorpafMHeck s
steToaom no NOCT 10679, 4 noTHOCTH HHIHBEHAYATEHLX YT BOOOROI0R, BXOTALLMY B COCTAR CHMKSHH LIX
TA30E NPH aHHO0H TeMITEPATYPE.

1.2, TIA0THoCTH HHIHBHAYVAABHBEX YIAEBOIOPOI0E B AHIKOM COCTOAHHHE B JBHCHMOCTH OT TeMne-
paTyvpel NpHBegeds B Tabn. 1 {npunosene 1)

INnoTHOCTE NPH D3HH0H TEMIePaTYPe BLIYHCTAINT HHTEPIOIHPOGAHHEM  TAOIHMHEIY  JHAYC W
MAGTHOCTEN, COOTESTCTRY UMY TEMIEPDATYRAM, GMHEATIIIHM K JaiHoH.

L3, [IoTHecTh VIeROOOPOIHOTD CRIEeHIOTO rasa (p), kv, BedMcasoT no dgopuyie

_ b (1)

T

z5,

rag X, — saccomsd 1008 [-ro KoMmnodedTa, %
p; — MIOTHOCTR {-F0 KOMAOOHENTE NPH IaHHOH TeMnepaType, Kr/mi;
A — YHCAO0 KOMIOHEHTOR CHXHEEHHOTO TA3a.
PeayneTarT OKpYIIaoT 40 TPeTReH sHadaneid wudipsl.

2. METOOD OINMPEAENEHHA JABNEHHA HACKINEHHBIX ITAPMOB

2.1, Jdamienyne HACHILEHHLIY OAPOH BLYACKENT N0 KOMOOHEHTHOMY COCTABRY, ONPEISneiHoMY
sxposaTorpaduyeckiy Merozor, no FOCT 10679 o quriTHRHOCTH YIAEEOIOPOI0E, BXOIANIHY B COCTAR
CAMHEHHBIX TA306 MPA BMIAHH0NH TeMnepaType,

2.2, ADCOMOTHOE TARICHHE HACLIMEHHEX NAPoD () CRHAEHNLIX M08 B METATIACKATAX BEYHCIAKT
METOAOM [OCIEIORITRILMOND PHETHEEHEA, JAMAEAACE IPOHIEONLHEME THAMSHIAM Y adCcoNTHOrD 1an-
NEHHE HACKINEHHEIY MAPOE CHUMEHHOMD Takl OPH 3RIandoi Tesneparype, no dopsyne auaeinoi
HHTE PO PETALLAN

Hamumme ofmunaisnoe [MepenesaTias BoCUpeLIERA
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e g AP (2)
P—P: + i —P;im.

ree P 7 — ménpuee sananHoe abcomoTHOE TaReHne CaIkeEnHoro raza, MIa;
P 7 — Gonles safaHHoe acomoTHo: Jannelne calesentoro ras, MIa.

API=Py— P (3)

ARN=Fr— P (4)
riae J'“,_I‘ H P,j" e ADCOMIOTHRE  JARTEHHA HACBIUSHHEIX TEAPOSE CHHACHHEX FAi0R, PAcCYHTAMHLIE M0
thopniye, MIla (3)

Pi=3X.f (5)

rae &, — comgpEaHue (-0 KOMOOHEHTE B CRIKENTOM T3¢ 0 MOTEHLIN B0IAX;
Sy — YrATHEHOCTE f-T0 KOMOOHENTE B camsennom raie, Mlla, onpenenesivman no tafa. 29
(mpuaoxeHne 2).

Ecni £, = P, 10 pacueT cunmaetca mEoidenntine. Opu F> P sanawrea anadendes £ =F, npy
Fy< P, sanaiorea suauennes P 7P o 00GTOPAIOT pacier.

HapneHpe HACKIISHHEX MAPOE CHAHKEHHLIY FAS0E MOKHO TOIVENTL © JOCTATOYHON TOUHOCTEID [0
dhopryie (3}

” PHMCMAEHHC. J'Irm BEITMTNTHCHHH PRCYCTORE, CEHEIHHLIX C [IEPCEOROM KOMIOHCHTHODD COCTA D M3 MAaCcCoRhR
B MOHPHEE H ODPETHO, PEKOMEHAVETCH MO0 LI0MITECH CHPAaROM HOE THTepaTypoil.

2.3 Hna BeHcIeHHA WADLTONHOMD JARTEHHA HACKIINZHHELIY TAPOE CHMAEHHONO Ta3a NoayyeHHe
pacYeTHOE JanieHue yMenkawnT ma 0,1,

2.4 Tlpu onpefenenml MACCORCH F0AH METAHA M 9TaHA B CHIGKEHHOM rase ¢ norpemmocTein 4,1 %
(Mo MacCe) B COOTReTCTEHH © MNpeleionM OOHAPYESHHE XPpOMATOrpaYec kol MeTOIHKH, JaHHELIA MeTon
AOIDOIAET BEHHCTATE TANIEHHE HACKILIEHHLIX NAPOT CHMAKCHNLY TA100 ¢ TOTPEUHOCTERD He Gonee 2.5 %
(OTH. ).

2.5, B radn. 29 (npuaoxedne 1) opHegIeni sHave A QY¥THTHRHOCTH KOMIGHSHTOR CARMACHHRIX
rason npy Tesneparypax Maaye 20 °C, suwyce 353 °C, muave 40 °C w nooc 43 "C.

2.6, [puseph! pacyeTa JAREeHHA HACKIIIEHH LY MAPOR CRUMEHHLIY Ta300 NpHeeiens & Tadn. 10-13
(cM, NpHACEEeHHe 2).

2.6.1. Tlpu pacueTe JaBReHMA HACKIIEHALIX MAPOE CHIKEHHEN TAI0R NPH OTPHUATENLHEX TeMIe-
PATYPAX MPHHAMAIOT 60 DIHEAHIHY IHaYe i TaRaeHH 00 Tadauue oy ruTHEHOCTIL

PeaynkTaT pacueTa oxpyIIaioT 10 BTOpol sHavamed urdp.

)
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Hpodeawcenne mada |

Muatnocrs, Krie’
Teunepuryp,
c lli_l“:?::l:: i Oicran w [Tpomn - P [y LA-Oamernn- | [L3-Tamersna- | L2-Aamernn
REHTHN e ELHE DI HTRH OoHana O HI0Y nopiIng
—30 B4 3 T58.1 B34 0288 92005 q227 9387
—45 HAR3 7542 B29.4 9246 16,6 0185 934,06
—4di B34.3 7504 254 9200, 1 9123 g14.5 9300, 5
—15 Ba0.2 465 B2l.4 9158 9082 9104 9264
—30 B26.2 416 E1T.3 911.3 9040 niG.2 22 2
—15 8221 1386 B13.2 6. 8 B9 7 8020 9180
—M B18.0 7347 B4 0 9024 H95.4 BOT.R 9138
—15 8139 7307 B0s.0 B9E0 RO 1 BO3.0 900
—1i B9 8 26,7 LAY 8935 886, 8 5894 a0s.4
—5 BOS.7 7228 7968 BE9.0 HE2.5 B85.2 Gul.2
1 B0 7188 T2 7 L E N 8782 we L ®O7T.0
3 97,5 7148 THE.6 a2 B73.9 8768 B2 B
1] 3.4 07 TR4.5 8757 LIV BTLA BEE.O
15 T893 7166 THO4 B4 B65.3 Bl 4 HE4.4
n 85,2 U6 76,3 BET A Bl .0 Bi4,2 BE02
15 81,1 6984 73 Boln il BS99 8760
n 7.0 6943 Thi.1 B5H3 B52.5 B55.0 BYL.9
15 76 fith. 2 Tod.0 B33.8 LELNI B51.3 BaT.6
4l To8.7 86,0 7598 549 4 8437 5470 Bl 4
45 645 it 7556 #4409 B393 B4 7 B59.1
A0 T3 (77,6 7514 B4 4 53409 B3E4 5548

{Hamenennaa pezasuna, Ham, Ne 1),

TaGamua 2
PYrHTHEHOCTE NAPOE YEACBOEOPOAGE Hpn TesaepaType 45 'C

':'“:&'ﬁ:l““' CH, CiH; Ly H, CyH, Oy, | woH e | vogHy | CiHe | aCsH s | R | osHy,
01 13,2 4.0 5.6 1,25 .50 0,55 0,41 036 0,20 13 0,17
.5 L4, 432 5.7 1,37 1.55 1,64 045 .41 0,21 (.13 019
1.0 15,0 4.4 (i 145 .03 {1,66 L4 0,45 0,24 007 0,21
1.5 15,5 4.7 .5 1,53 .73 1,69 0,51 0,48 0,20 015 0,23
240 6.4 3.0 7.0 1,68 1,92 0,76 0, 56 0,54 0,28 0,20 0,24
x5 17.5 53 7.3 1,74 200 0,43 0,63 0,55 0,30 0,22 0,25
3.0 1,0 5.4 7.5 1,92 216 0,54 K] 1,60 0,33 0,24 0,24

TauGnuua 3
PyruTHERCTE AP0 YEICROAGPOIOE OpM Temnepirype suuye 20 °C

':'“;'IEI':I"“' CH, o, | o, | em, | on, | ecgE, | sogiy | ol | eeaH, | aogH, | gy,
0,05 15,0 1,40 240 {0,260 (.55 0,075 11,0450 {0,060 0,00 30 | 0,009) (1, (0G
1 130 1,15 200 235 28 (106 00425 | 0054 | Q0125 | 0,008% 0,011
.5 11,5 1,13 2,00 01,245 0,29 0,075 | 00435 | 0,062 | 00050 | 0803 | 0013
1.0 9.6 1,16 1590 (250 0,29 0079 | 00500 | 0064 | 0050 | 00015 | 0,004
1.5 10,5 1,26 210 277 .32 o0an | 00585 | 0,075 O.0088 | 00,0540 018
20 11,0 1,40 2,50 {0, 50 37 0, L 00680 | 0088 00220 | 00160 | 0,022
23 11,7 1,57 2,55 0,350 (.41 0,023 | 00800 | 0000 | 00270 | 00193 | 0,025
3.0 12,5 1,74 282 {30 0,45 O 038 | 00000 | 0,044 | 00315 | 0222 | 0,029

{1}
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DY THTHEROCTE (APOE FASBOIOPOADE PN TeMOepaType Maaye 33 °C

Taboavuma 4

'r"‘;f]“[”:“" CH, CiHy C5H, CyH; CaHy, | oCgHy | wCeH e | TaMy | oMy | wCsHs | el
00,05 12,50 0,950 1.65 0,140 0175 0,038 0,020 0,029 1, (K (0,0035 | 0,0049
0,1 10,50 0,76l 150 0,141 0, 150 0,034 0,014 .07 {1, (W15 000335 | 0,00458
0.5 8,75 0,775 1,45 0,137 0170 01,0440 0,021 0,032 LA 00047 | 0,0065
L0 8,0 0,740 1,35 1,141 0175 0,042 0023 0034 0,007 00045 | 0,0067
1,5 8,70 0,870 1,50 0,165 0,195 DI 0,029 3,039 0,008 0,0060 | o,0078
a0 0 40 {1,900 1.6l 0,142 0, 220 0,058 00,056 0046 0,011 00076 | 0000
x5 10,25 1,030 1,80 0,23 00, 2510 .07 (1,43 .055 (0,013 00092 | 00825
30 140,50 1,170 2,01 0,255 0,294 0,050 0,045 0063 0,015 00108 | 00149
Tabanwuwa 5
DyrTHEROCTE APOB YTAEBGEOPOANE HpH TemnepaType muaye 40 °C
1‘:{’;1'3" CH, C.H, C3Hy M, CiHy | wCyHy | 8CH . | CaHy | WCiH | wCsHe | C9H
0,05 i 0,750 1.45 0,141 1,15 0,029 0,017 (.02% 00043 | 00025 | 000537
0.1 94 0.6 1,30 0,1 1,14 .02 0,015 0021 0039 | 0024 | 0,00353
0.5 K5 (675 1,25 0,110 1,14 0,032 LA1s 0,024 0,004 | 0.0032 | 0,0046
L0 7.6 0,580 113 0,115 0,14 0,033 0,020 025 00054 | O.0036 | 00050
[.5 T 0,750 1,35 0,141 1,16 {0,034 0,024 0030 [ 00069 | 00046 | 00063
30 5.h L H 1,48 0, 160 {1,1% 0,46 0,029 .0136 00088 | Oo00ss | 0,0076
15 9.5 0,925 1,65 {0,185 {,x2 0,055 0,034 0044 | 00006 | 00075 | L0093

PyrHTHERDCTE BAPOBR HENPEIE/IELY YIACEHIOPGI0E WP Temueparype 45 °C

Tagnwun 6

Janaecune, AT Mpamagnen MerunausTanen JdueanAa

MITa bbbk {aaen) (mpanan] (GyTammen-1,3)
a.1 0 (1,580 (1,76 0,43

0.5 6,25 1,100 .85 0,44

(1] 6,00 1,150 {1, %0 0,54

L5 7.5 1,230 0,93 0,57

20 T8 1,340 (0] 0,62

25 b1 1.675 1,10 067

in 9,30 1,590 1,17 0,72

Tadnnuw 7

PyirurHBRGCTE EAPOE HENPEICABHRLIX YIACBOAOP0AGE npH Temaepatype muaye 20 °C

Jdapneuwe, Tipamaanis Mernnauern s TunannAn

5 Y AleT b {aanee] fpanan [Byragwen-1,3}
1035 2.5 1, a0 3, 120 .059

0,1 220 {1,165 (. 104 0,049

0.5 250 0,175 0,115 0.05%

1, 2,10 170 125 (IR

k.5 140 13,200 0,143 068

20 2,64 0,230 0, 165 (R

25 275 0,270 (1,195 ERIE
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roCT 2865090 C. 8

Tabtawwpa §
PyraTHBROCTE DAPOB HENPEICIENLEN YIICBOIOPOA0E I TeMnepaType Manve 35 °C
Oanncenee, . . Mponaguwen MeTirnueriuen Aunnnna
M bl (uhneHp (mponmna ) fvragmen-1.1)
11,05 1,80 (0,090 0,070 0,020
i1 1.50 052 0057 0,025
0,3 1,70 ] 0,063 0,024
Lu 1,35 0,095 0,065 0,031
1.5 164 0,113 (0.078 0,038
2q 1,76 0,130 0,052 0,042
2.5 1,95 0,150 0,105 s

TaGnuuwa 9

DyIATHEROCTE NAJOE HENPEILILHEN YIICEOI0POA0E NpH TemnepaType manye 40 “C

i N | Memapiome | St
.05 1,55 0,075 0,048 0,020
L1 1,45 064 (045 DRI
3 1,50 (085 0,055 0,022
1.4 1,35 [EREL| 0,052 00235
1.5 1,47 0,083 0062 0,027
20 1,640 [E g (078 {1,035
25 1,78 0,130 LRSS {1,040
TNPHAOXEHHE 2

Tubnmua 10
MPHMEPEI PACHETA JABIEHAA HACKIITEHHLIX MAPOB
Temueparypa 45 °C
Kasnonen T Maunpred A} np X, F A" mpie X5
’ cacran, X, P10 MIa e £ = 1.5 MITa o7 e
CaHy {1,322 4.40 01417 4.7 0,1513
CalHy 03291 1.45 04772 1,53 i, 5035
CaHg {1, 2643 1,65 4361 1,73 45712
wCiHpa 01,1664 (.66 0, 1098 0,69 01148
HC H g {1, 2180 48 0, 0958 0,51 0, 161
A= 1,2646 A = 1,3329

AR = P— P = 1,2646—1,0 = 0,2646

A PF= BF PN = L3321 15 = —0.1672

AP
P=P'H PPyt = | (1,5 — 10
v ( )
Bon= 1,21 MMa
03

012640 — (0, 1671

0}, 26l

= 1,51 MIla,
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C. 9 T'OCT 1865690

TabGawua 11
Tesneparypa munye 20 °C
o W onapaeib Jl'l' gl Mo r‘” 1mps 5 =
Bommnaentu focran, X, P! =01 MTla XA P 0 M T X =0
CaHg 00574 1,150 0,0 300 1,150 0,044
CiaHs i, 3880 (235 0,i%12 01,2435 0, 0451
CsHe 0, 4065 01,280 0,1 138 11,2410 0.1179
nCaHun 01123 1, 063 {1,007 0,075 LIRS
HC Hyy, 00077 00425 {1,000 3 00435 LRI E]
CiHs (0441 00,0540 0,026 0, 0620 0,030
Py = 0,258 Py = 0,268
APY= Py—P! = 0,258—0,1 = 0,158
AP = BB = 0,268—0.5 = —0,232
e b pr—P—F o1 s — 0y —2I8 o6 M,
R . A ! U188 =023 T !

P

= {1,162 MIla

TaGauna 2
Tesmneparypa munye 35 °C

~ Moaoaapare ik i apa o i npm . -

Kounoeirre: coctae, X P il ﬁ.T Ml Apxdy P qu 1A TFa ol

CaHg {1,088 (1, 760 0,057 0,775 0,064

C:Hg {1, 5ty {0,130 0,104 0,137 Lk TRy

nCaHug 01,053 0,034 .2 {0,040 0,002

HCaHug {1,453 IR 0,001 0,021 0,001
Py = 0,175 Py =181

AP = PP = 0175—0,1 = 0,075
A P= B Pr= 0,181—0,5 = —0,319

AP’
P= PIHPI—P) e 0,075

Poars MOS0 e A

= {176 M,

P s = 0,076 MIa

TaGawua

Tesmneparypa munye 40 °C

I3

5 s Maonupsei JI'I apat R |'“” P | -
Blosire HTu gocras, X, P = 0.05 M A A P¥ =05 MITs X - F
CaHe 1150 {1, 7500 1,862 0,675 0,07 TG
CsHx 0. 8330 1,120 {1, s 0,110 00916
nCyHi 0,024 0,029 {1, (006 0,032 0,0007
uCaH (0,030 0m7 {1,(HH 5 Ui E 10,0005
Py = 0,1872 By o= (,1702
A Pr= Py—P? =10,1872—0,05 = 1,1372
ARSI = PP = 0170205 = —0,3298
LY {1,1372
P PPPr—P) ————— = {05 +i05 — 05 —————————= {18 MIla,
=) i X ! 1372 0,300 4
.P" o = Lis Pl [l
JLESS

GOST
I
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MOCT 28656—90 C. 10

HHDPOPMALHOHHBE JAHHBIE

I. PASPABOTAH M BHECEH Beecowinmmm Hay4H0-HCCALI0BATENLCKHM HICTHTYTOM YTACBOIOPMIHOTD
cuipea {(BHHHWYC)

PAGPABOTYHMKH
A, M. Mazmapos, 0-p texi. Haye: A. 11, banaxouos: H. B. 3axaposa, xan. xieu. Hays [ pyKoROIATEEL

Tesit); . A Carpyransosa; B. A. Cepowrran

1. ¥YTEBEPA/JIEH H BEEIEH B ,llEﬁLTBI'IE IMocTanosnensem Docyaapereennoro koMuTera COCE mo
YOPABTCHHI) KAMECTBOM OPOIYKIMHE H cTamaapramd ot 04,0990 Ne 24949

Hamenense Ne 1 npunaTo MesrocylapeTeenibiM COBETOM 0 CTAHIAPTHIANHM, METPOIOIHE B CeprRdEsa-
uEH (npoTokaa M 15 or 28.05.99)

38 APHHATHE HIMEHSHHA IpOroIocoBaTn:

Hinme nosanae PiRCY R TR Hiunmemo=awae @ meHL bR GRS IO, CTR D T R L R
Acepbaiinxancean Peciybnmis AOCC TAHIAPT
Pecnyiinnka ApseHis APy POCCTAHEPT
Peenybanka benapyces lFoccranmapr Pecnyvbamkn Bemapyos
Ipyasa I'pyacranaapr
Peenyiinpka Kasaxcrad lMoceranmapr Pecnviumen Kasaxcran
Keprcckas Pecnyfnnka Keipresscrasapt
Pecnyoanka Moanosa MonaomacTanLapT
Pocestiickas Menepuiis loccrangapr Poccuw
Pecnyinmnea Tansnkueran Tapsnkrocemaaapr
TyprsscHncTan Muasrecuscnesims « TYpRMEHCTHHIAPT A PR
Pecnyfunka ¥Vibekncran VaroooTasmapt
Vpannu locoransapt Yepanss

3. BEBEAEH BIEPBLIE

4, CCHLLIMOMHBIE HOPMATHEHO-TEXHHYECKHE TOKYMEHTBI

Oiratianese HTO, ma kotopai jana couliks Huosep nyhet

MOCT 10679—T6 i.1; 2.1
5. (rpannYesde CPpoKa JeHCTEHA CHATO 00 NpOTOKOIY MNe 5—94 MemrocyiapecTBeHiore COBETA 00 CTaH-
MAPTHIANNH, METPOIOTHH B cepradmEammn (MY C 11-12-94)

6. HIJAHHWE ¢ Hamenennen Mo I, yreepaciennsim g asryere 1999 v, (UYC 11-—-99)
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