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Mpeancnoeue

1 PASBPABOTAH O6LecTBO ¢ orpaHu4YeHHON OTBETCTBEHHOCTLIO «[1peanpuaTue yCTONUYMBOrO pa3BUTUS»

2 BHECEH TexHu4eckum komuTeToM No ctaHaaptusaumm TK 180 «CTaHaapTHble crnpaBoYHble JaHHbIe
0 (ON3NYECKMX KOHCTaHTaxX M CBOMCTBAX BELLECTB U MaTepuanos»

3 YTBEPXIEH W/ BBENEH B JEWCTBWE Mpukaszom ®denepanbHOro areHTCTBA MO TEXHUYECKOMY
perynupoBaHuto u metponorun ot 18 oktabpa 2022 r. Ne 1145-ct

4 BBEOEH BMNEPBbLIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-03 «O cmandapmus3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rybriukyemcs e exes00HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGhOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomsememaeyow,as UHGhopMayus, yeedoMIeHUE U MEeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYeCcKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2022

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

FocypapcTBeHHas cuctema obecneyeHMsa eQUHCTBA M3MEPEHUN
CTAHOAPTHBIE CMPABOYHbLIE OAHHbBIE

Xrop XuUOKun n razoo6pasHbIn.
MnotHocTe Npu Temnepatypax ot 172,17 K gpo 440 K u gaBneHusax go 20 MMa

State system for ensuring the uniformity of measurements. Standard reference data. Chlorine, liquid and gaseous.
Density at temperatures from 172,17 K to 440 K and pressures up to 20 MPa

Oarta BeepgeHna — 2023—12—01

1 O6bnacTb NnpUMeHeHUs

Hactoawmin crangapT pacnpocTpaHseTcs Ha XNnop, napameTpbl COCTOSIHUSA KOTOPOro COOTBETCTBYHOT
ra3006pa:3H0171, XUOKOW U CBEPXKPUTUYECKON obnacTtam. CTEIH;[E!DT yCTaHaBnuMeaeT METOAbl paCHeTHOro onpe-
JeneHns 3Ha4eHMn CTaHAapTHbLIX CNPaBOYHbIX JAHHLIX MO MIIOTHOCTH p Kak B oaHoMasHbIX obnacTax (raa,
HKNOKOCTb M CbJ'II'OM,EI), Tak U Ha NUHAK (Pas30BOro Nepexoga ra3 — XMOKOCTb (J'IVIHV'IVI HaCbILLI,E-EHMFI), a TakXe
3HA4YeHW JABMEHMS HA NMNHWM HACbIWEeHNS P

2 O6wmne nonoxeHus

B HacToswem cTaHaapTe nprvBedeHbl OCHOBHbIE NapamMeTphl, NpUMeHsieMble Npy pacyeTax. OctanbHble
napameTpbl NnpueegeHsl B [1].

CraHgapTHble CNpaBoYHble AaHHbIE 3HAYeHWW MMOTHOCTW p XMopa paccyuTaHbl NO eAVHOMY ANSs KUA-
KO W ra3oBoW a3 hyHAaMeHTanbHOMY YpaBHEHMI0 cocTosiHuA (PYC) — 3aBucMMOCTN CBOBOAHOW 3HEprun
(chyHKUMM MenbMronbLa) F oT nAOTHOCTK p WU TemnepaTypel T [1]:

F(T.p) _k(T.p)+%(T.p)
RT RT

rae f, fO’ fr — GEBDGSMEDHbIe nonHasA CBOGO,D,HE!H 3HeprnA, ngeanbHoO-rasoBasd M HengeanbHasa COCTaBAKD-
une CBOGO,EI,HOI?I 3HEeprun, COOTBETCTBEHHO;

=fy(r,0)+f (to)=f(t,0), (1)

® — OTHOCUTENbHas MNOTHOCTE, M = p/p,;
T — OTHOcUTenkHas Temnepatypa, T = T/T,,
3HayeHust NNOTHOCTH (pr) M TeMnepaTypbl (TKp) XIopa B KpUTUHECKOW TOHKE NpuBeaeHbl B Tabnuue A.1
npunoxeHus A.
YpaBHeHWe ANg naeanbHo-ra3oBol cocTaBnsiowein cBobogHON S3HepruM MMeeT Bua;

3 .
fo(t.0)=Inw+25Int+Cy +Cjt+ D m Inl1 - exp(—;{’—TJ]. (2)
i=1 Kp

Koathdmumentsl Cy;, C,, m;, u; ypaBHeHus (2) npusefeHsl B Tabnuue A.2 npunoxenns A.
YpaBHeHWe Ana HenaeanbHoR cocTaensowen cBoboaHOM aHepr MeeT cneayrwmin Bua:

5 10 15 2
f(10) = Yhodth + Y bodttexp(-ol )+ T bodct e*p[‘m (0-e;) ~B; (v -v,) } @)
i=1 i=6 i=11

MapaHune ochbuumnansHoe
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B dopmyne (3) b; — k03O ULUMEHTEI YpaBHEHWUA COCTOSHWA, 3HAYEHWNSA KOTOPbLIX BMECTE C NokasaTtens-
My cTeneHewn d, t, |, napametpamun 1, €, B;, v, npuBeaeHbl B Tabnuue A.3 npunoxexus A.
MNoTHOCTE ® B 0AHOMAa3HbIX 0BracTsax Npy 3aJaHHbIX 3HAYEeHWAX AaBMeHUA p U TeMnepaTypbl T onpe-

OENAKT U3 pelleHna cnedyrnuero ypaBHeHuAa B TepalMOHHOM npouecce:

o wt(1+ Ag)

Zes

; (4)

P

rae Zyp =10° o RT"
Kp

3HaveHns gaBneHus (pr) ¥ bakTopa CKMMaeMoCTy (Z,,) B KDUTUYECKON TOYKEe, a TakKe MHAMBUAYanb-
HOW ra3oBOM NOCTOAHHOW R xnopa npueeaeHsl B Tabnuue A,‘F npunoxeHus A. Bug komnnekca A, n nogpo6-
HbI anropuTM pacyeTta NNoTHOCTU B ogHOda3HbIX obnacTax npuMeeaeHbl B NpunoxeHun b.

PaccunTaHHble cTaHOapTHLIE CNPABOYHbLIE AaHHLIE MNOTHOCTU Xflopa B 0gHOodasHbIX 0bnacTax co 3Ha-
YEHUAMWU OTHOCUTENLHOM HeonpeaeneHHOCTHM NPUBEAEHL!I B NPUITOXeHWU B.

3 PacyeT NNMOTHOCTM Ha NIMHWM HACbIWEHUA U 0aBNEeHNA HacbIWeHHbIX napoe

[MNOTHOCTL XMAKOW ' dpa3skl HA NMHUM HACILLEHWA NPU 3agaHHOW TeMnepaType T onpegensoT no ypas-
HeHuo [1]:

4 t
w’:1+2nf(1—1_1)l. (5)
i=1
MapameTpbl n; U t; B ypaBHeHuu (5) npeacTtasnexbl B Tabnuuax A.4 n A.5 npunoxenus A.
[aeneHve Ha NUHAW HACLILLEHWUA P, ONpPeaenaeTcs U3 ypasHeHus [1]:

6 t
N ~1Y7
ns(T)=exp[ Ty (1—1: ) . (6)
i=1
KoathdunumenTsl n;, t; 8 ypasHernun (6) npuseaens B Tabnuue A.5 npunoxenus A.
PaccumTaHHble cTaHOapTHbIe CNpaBoYHble AaHHble NNOTHOCTA M AaBMeHUs Xnopa Ha MUHWK HacbILLe-
HWUS CO 3HAYEHUSIMU OTHOCUTENbLHOW HeonpeaeneHHOCTU NpuBeaeHsl B Tabnuue .1 npunoxeHus I

4 HGOHpE.D,E.HEHHOCTH pacCcHYUTaHHbLIX 3Ha4YeHWN NJIOTHOCTU U AaBNEeHUA
HacbilWeHHbIX NapoB

3HavyeHnss NNOTHOCTKU B XWOKOM 04HOGA3HOM COCTOAHWW ycTaHoBneHbl ¢ To4HocThio 0,15 %, B raso-
obpasHom coctossHun — 0,25 %, Bo contonaHon obnactn — 0,2 %.

HeonpegeneHHOCTL pacyeTa 3HaYeHWUIA NNOTHOCTU HACLILLEHHOW Xugkoctn — 1 %.

HeonpeneneHHOCTb BbIYUCMNEHHbBIX 3HAYEHUIA OABNEHMS HACbIWEeHHbIX napoe coctaenaeTr 1 % B gua-
nazoHe TemnepaTyp T < 205K, 0,5 % B grMana3soHe ot 205 K 0o 270 K n 3 % onsa 6onee BLICOKUX TeMMNepaTtyp.
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MpunoxeHune A
(ob6AszaTenbHoe)

rocT P 8.1014—2022

OcHOBHbIe (huanyeckue napameTpbl U Ko3dPULUEHTLI YpaBHEHWI ANs onpeAeneHWs 3Ha4YeHU

Tabnuya A.1— CBoWCTBa U KpUTUYECKUE NapaMeTpbl xnopa [1]

CTaHOApPTHLIX CNPaBOYHbLIX AAHHbLIX NO cBoWCTBaM Xnopa

p

MonsipHaa macca M, r/monb 70,906
MHuavBuayanebHas razoBas noctoaHHan R, k[hi/(krK) 0,177260
KpuTnieckas nnoTHoCTk pyg, kr/m3 571,50236
KpuTtuyeckas temnepartypa TKp, K 416,8654
Kputnueckoe gaeneHue Py MMa 7,635
Kputniecknin koadphuUMeHT CKUMaeMOCTH Z, 0,27330273

KonunyecTteo LI,VICbp nocre 3anaTon B 3Ha4YeHusax R, pr n ZKp nony4yeHo B xoge 4YWCcrieHHoOro MallMHHOro pacyera v
HEe 0T06pa>KaeT peanbHYH TOYHOCTD.

Tabnuya A2 — KoachdurumeHTel ona pacyeta popmynbl (2) [1]

i m; u; C cy

1 1,0256 800 3,839904988 -3,953901622

2 0,067756 3000 —_ —

3 0,14068 8200 —_ —

Tabnuya A3 — KoapduumeHTsl ang pacyeta popmynsl (3) [1]
i n; L d; I, n; B; ¥, =

1 0,0245017 1,0 4 — — — — —
2 0,9132904 0,196 1 — — — - —
3 -1,72309 1,0 1 —_ — — — s
4 —0,3359344 1,08 2 — - — — s
5 0,1200495 0,39 3 — —_ — — _
6 -1,214889 1,64 1 2 — — — —
7 -0,10167 3.2 3 2 —_ — — -
8 0,6196819 1,32 2 1 — — — —
9 -0,6578512 2,163 2 2 — = — e
10 —-0,009159452 0,93 7 1 —_ — — _
1 1,909418 0,872 1 — 0,969 1,22 1,142 0,88
12 —-0,07163412 2,08 1 — 1,89 6,8 1,22 0.73
13 —-0,1893345 1,6 3 — 1,32 3,5 1,652 0.28
14 -0,5698469 1,37 2 — 1,012 1,276 1,135 0,863
15 -0,8964496 1,05 2 — 0,98 1,6 0,754 0,554
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Tadtnuua A4 — KoadduumeHTsl ona pacyeta opmynsl (5) [1]

i n 4

1 0,9662 0,234
2 1,7744 0,68
3 -0,23081 1.3

4 0,47213 3,35

Tabnuua A.5 — KoadbdmumeHTsl ana pacyeta copmynel (6) [1]

i g b

1 -6,1289 1,0
2 1,5112 1.5
3 -1,4523 2,0
4 -5,6038 5,94
5 3,9923 7,0
6 -1,2651 14,8
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MpunoxeHune b
(ob6AzaTenHoe)

BbiuncneHne NnnoTHOCTU B OAHOC')EZBHI:IX obnacTtax nTepayuOHHbLIM MeTOOAOM

OnpegeneHne OTHOCUTENBHOW NNOTHOCTK M B NMobok obnactu napaMmeTpoB, onpedendloLMx COCTOAHWE BELLECTB
(ogHodazHas obrnacTb, NUHWS HACLILLEHWSA ), UCNONbL3YS YpaBHEHUE:
w(1+ 4
= —) (B.1)

TZKp

no metogy HeloToHa B cnegytowem nTepauoHHOM NpoLecce:
1) OnpefenstoT @ Ha k-M UTepalUOHHOM Liare (HaunHasi ¢ K = 1) ¢ NOMOLLLIO BblpasKeHWUIA:

= (k=) k1)
nZ, T |1+ Ay ®
Aol = 2 ( )

AT c2

o) = oV 4 ap®), (.3)

Komnnekcsl Aék—n ] A1{k_1) paccuuTeiBaT no dopmynam (b.7) n (b.8) npn NNoTHOCTU Ha UTepaLUOHHOM Liare

(k=1), 7. e. npu ok=1):

d, i<5
X; =1d;-lo, 6<i<10; (5.4)
d;-2n,0(0-¢;), 11<i <15
0,i<5
U; = {-IPol, 6<i<10; (B.5)

—2n0(2w-g;), 11<i<15;

¢ = (m("*ﬂ)d’ < exp(—(m(*‘”))"), 6<i<10, (5.6)

; 15
A = T (6.7)
i=1
(k) 38
AT = Zn,-(p,-[Xr-(X,-+1)+U,-]. (5.8)
i=1

MokasaTenw cTeneHeit d;, t, /; u napameTpel n;, €, B, v; npnBeeHsl B Tabnuue A.3 npunoxexns A.
2) KpuTepuir 3aBepLUeHWs uTepaloHHOro npouecca:

A
O

21078, (6.9)

Mpw HeBbinonHeHWn Kputepusa (b.9) HeobxoguMo NPOOONMKUTE UTEPALIMOHHBLIMA MPOLEece, HadynHasa ¢ nyHkTa 1), B
obpaTHOM cry4ae NeperTu K NyHKTY 3).
3) BbIUMCNAIOT NNOTHOCTL p B KI/M®:

p=abp,. (6.10)
5
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MpunoxeHne B
(o6azaTtenbHoe)

CTaHnapTHble CnpaBOYHbIe OdHHbLIe NNOTHOCTU XNopa B o,qucba:athx obnacTsax

Ta6nuua B.1—TInoTHocTb xnopa B ogHohasHo cpeae B guana3oHe gasneHunin ot 0,1 go 0,8 MMMa [1]

p, kr/m3 npu p, MMMa

GostExpert.ru
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T.K
0,1 0,2 0,4 0.6 0.8
1744,51 174461 1744.,81 1745,01 1745,21
172,17
0,15 0,15 0,15 0,15 0,15
1736,91 1737,02 1737,22 1737,42 1737,63
e 0,15 0,15 0,15 0,15 0,15
1616,08 1616,23 1616,51 1616,80 1617,08
220 0,15 0,15 0,15 0,15 0,15
3,2145 6,5495 1477,08 1477,52 1477,97
270 0,25 0,25 0,15 0,15 0,15
2,6916 5,4386 11,1130 17,056 23,309
520 0,25 0,25 0,25 0,25 0,25
2,3191 4,6674 9,4556 14,374 19,432
b 0,25 0,25 0,25 0,25 0.25
2,0388 4,0945 8,2578 12,493 16,804
_— 0,25 0,25 0,25 0,25 0,25
Tabnuuya B.2—TnoTHocTe xnopa B ogHodasHol cpefe B AnanasoHe gaeneHuin oT 1 go 5 MMa [1]
p. kr/m3 npu p, MMMa
T,.K
1 2 3 4 5
1745,40 1746,40 1747,38 1748,37 1749,34
172,17
0,15 0,15 0,15 0,15 0,15
1737,83 1738,84 1739,89 1740,85 1741,85
I 0,15 0,15 0,15 0,15 0,15
1617,37 1618,79 1620,19 1621,59 1622,98
= 0,15 0,15 0,15 0,15 0,15
1478,41 1480,62 1482,80 1484,95 1487,08
<R 0,15 0,15 0,15 0,15 0,15
29,924 1324,68 1328,63 1332,48 1336,23
== 0,25 0,15 0,15 0,15 0,15
24,642 53,528 89,718 1128,35 1138,77
°0 0,25 0,25 0,25 0,15 0,15
21,193 44,466 70,454 100,193 135,56
420 0,25 0,25 0,25 0,25 0.25
6
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Tabnuua B.3 — lNnoTHOCTL xnopa B ogHodasHom cpede B gnanasoHe gaeneHuin ot 6 go 10 MlMa [1]

p, kr/m® npu p, MMa

T.K
6 7 8 9 10
1750,32 1751,29 1752,25 1753,21 1754,17
172,17
0,15 0,15 0,15 0,15 0,15
1742,84 1743,83 1744 .81 1745,79 1746,77
175
0,15 0,15 0,15 0,15 0,15
1624,36 1625,73 1627,08 1628,43 1629,77
220
0,15 0,15 0,15 0,15 0,15
1489,18 1491,25 1493,30 1495,32 1497,33
270
0,15 0,15 0,15 0,15 0,15
1339,88 1343,44 1346,92 1350,32 1353,65
320
0,15 0,15 0,15 0,15 0,15
1148,25 1156,98 1165,08 1172,67 1179,80
370
0,15 0,15 0,15 0,15 0,15
180,56 247,30 — — _
420
0,25 0,25 — — _
Tabnuua B.4 —MnoTHocTe xnopa B ogHodasHol cpede B avanasoHe aasneHui ot 11 go 15 Mla [1]
p, kr/m3 npu p, MMa
T.K
11 12 13 14 15
1755,12 1756,07 1757,01 1757,95 1758,89
172,17
0,15 0,15 0,15 0,15 0,15
1747,74 1748,70 1749,67 1750,62 1751,58
175
0,15 0,15 0,15 0,15 0,15
1631,10 1632,42 1633.,74 1635,04 1636,34
220
0,15 0,15 0,15 0,15 0,15
1499,31 1501,26 1503,20 1505,11 1507,01
270
0,15 0,15 0,15 0,15 0,15
1356,90 1360,09 1363,21 1366,27 1369,28
320
0,15 0,15 0,15 0,15 0,15
1186,56 1192,97 1199,09 1204,94 1210,56
370
0,15 0,15 0,15 0,15 0,15
— — 973,57 990,30 1004,97
420
s — 0,20 0,20 0,20
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rOCT P 8.1014—2022

Tatnuua B.5—TlnoTHOCTb XNopa B ogHOa3HoW cpefe B AManasoHe gaeneHun ot 16 go 20 MMMa [1]

p, kr/m® npu p, MMMa
T.K
16 17 18 19 20
1759,82 1760,75 1761,67 1762,59 1763,51
172,17
0,15 0,15 0,15 0,15 0,15
1752,53 1753,47 1754,41 1755,35 1756,28
e 0,15 0,15 0,15 0,15 0,15
1637,63 1638,90 1640,18 1641,44 1642,69
220 0,15 0,15 0,15 0,15 0,15
1508,89 1510,74 1512,58 1514,40 1516,20
i 0,15 0,15 0,15 0,15 015
1372,23 137512 1377,97 1380,77 1383,52
320 0,15 0,15 0,15 0,15 0,15
1215,95 122115 122617 1231,03 1235,73
370 0,15 0,15 0,15 0,15 0,15
1018,07 1029,97 1040,88 1050,98 1060,40
= 0,20 0,20 0,20 0,20 0,20
8

GostExpert.ru
https://GostExpert.ru/gost/gost-8.1014-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66295
https://gostexpert.ru/gost/gost-8.1014-2022?utm_source=pdf&utm_medium=66295&utm_term=page

MpunoxeHue I
(ob6AszaTenbHoe)

rocT P 8.1014—2022

CTaHnapTHble cnpaBoO4YHble AaHHbIe NNOTHOCTU U AaBnNeHWUA XNnopa Ha NMHUU HacbIilWeHUnA

Tabnwuya 1 — [JaBneHne HackIWEHUS M NIIOTHOCTb Xropa Ha NUHUK HacbIweHus [1]

T.K Peary MMa 8Pgar: % p', krim3 8p', %
172,17 0,0013795 1,0 174416 1,0
175 0,0017852 1,0 1736,53 1,0
220 0,039967 0,5 1615,74 1,0
270 0,33124 0,5 147715 1,0
320 1,343 3,0 1322,08 1,0
370 3,669 3.0 1124,53 1,0
410 6,910 3,0 844,26 1,8

https://GostExpert.ru/gost/gost-8.1014-2022

GostExpert.ru



https://gostexpert.ru?utm_source=pdf&utm_medium=66295
https://gostexpert.ru/gost/gost-8.1014-2022?utm_source=pdf&utm_medium=66295&utm_term=page

rOCT P 8.1014—2022

Bubnuorpadun

[1] TCCCO 400—2022 Tabnuubl cTaHOapTHBIX CNPaBOYHbIX AaHHBbIX. XIMOP XXWAKWA KU razcobpasHbii. [MnoTHOCTE npu
Temnepatypax ot 172,17 K go 440 K n gaenenusax go 20 Mla
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rocT P 8.1014—2022

YK 536.71:006.354 OKC 17.060

Knioyesble cnoga: rDEy,D,apCTBEHHaﬂ cuctema obecnevyeHua eguMHCTBA MEMEDEHMF!, CTaHOapTHbIE CnpaBoY-
Hble JaHHbIe, XXUOKUA 1 F83006p83Hbll7| XINop, NIOTHOCTL
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