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The actual experimental findings array on the ammonia dielectric permeability in the wide range of parameters of
thermodynamic states was analyzed. An equation was deduced which generalizes the experimental findings ar-
ray according to the Kirkwood-Onsager model. Universal one-parameter dependence of the ammonia dielectric
permeability on the ratio of the density of a medium in this state to the absolute temperature was elaborated. The
ratios proposed may be used for diagnostics of ammonia state parameters during phase transitions in refrigerat-
mgpmnffi. .
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A~arHOCT~Ka,xonOA~nbHble YCTaHoBK~.

3JleKTpOQ:l11311lJeCKl1e CBOI1CTBa nOJI5IpHbIX Be-

meCTB S1BJlSlIOTC5I BIDKHblMI1 xapaIcrepl1CTI1KaMI1,

n03BOJlSllOml1MI1 aHaJll1311pOBaTb CTpOeHl1e MOJIeKYJI

BemeCTBa. MeTO,llbl cmeKTpOQ:l113J1l-leCK0I1 ,lll1arHOCTI1-

KI1, B OCHOBy KOTOpblX nOJlO)f(eHa ,ll113JIeKTpl1t.IeCKa51

npOHI1IJ,aeMOCTb, ,llalOT TaK)f(e B03MO)[(HOCTb OIJ,eHI1-

BaTb TepMO,llI1HaMWlecKoe COCT05lHI1e pa60t.Iero TeJla

npl1 Q:la30Bblx nepeXO,llax, B ,llByx¢a3HOM COCT05lHI1I1,

npl1 on pe,lleJleH 1111 KOHIJ,eHTpaIJ,1111 pa3Jll1lJHbiX Be-

mecTB B CMecSlX. KOHTpOJlb TepMO,llI1HaMl1lJeCKI1X na-

paMeTpoB aMMl1aKa B YCJIOBI1S1Xpa60Tbi XOJIO/l:I1JIbHbIX

yCTaHoBoK aKTyaJleH Il:JlSl 06eCnelJeHI1S1 cTa611JIbH0l1

pa60Tbi aMMl1alJHblX HacocoB, OnTI1MI13aIJ,1111 3Hepre-

TWleCKI1X 3aTpaT Ha npl1BO/l: cOBpeMeHHblx BI1HTOBblX

KOMnpeccopHblX arperaToB, nOBbIWeHI151 3HepreTI1-

LlecKoH 3Q:lQ:leKTI1BHOCTI1 CI1CTeM XJla/l:ocHa6)f(eHI151.

UeJlb HaCTOSlll.l,eH pa60Tbl - onpe/l:eJIeHl1e Bl1,lla 3a-

BI1CI1MOCTI1/l:113JleKTpl1lJeCKOH npOHI1IJ,aeMOCTI1, KaK 113-

Mep5leMOrO napaMeTpa (3JleKTpl1lJeCKaH eMKOCTb),

OT TepMO/l:I1HaMl1lJeCKI1X CBOHCTB Ha OCHOBe onblTHblX

/l:aHHblX C IJ,eJlblO pa3pa60TKI1 CI1CTeM /l:l1arHOCTI1K11 aM-

Ml1aKa, KaK pa60lJero TeJla XOJlO/l:l1JlbHblX yCTaHOBOK.

0630P 3KcnepHMeHTaJlbHbIX /l:aHHblX

no ,lJ,H3JIeKTplf1leCKOH npOHHlI,aeMOCTH aMMHaKa

OnbITHble /l:aHHble no /l:113JIeKTpl1'-leCKOH npOHI1-

IJ,aeMOCTI1 aMMl1aKa e OTHOCI1TeJIbHO BaKYYMa, npl1BO-

/l:I1Mble B pa60Tax [ I-II], OXBaTbIBalOT TeMneparypHhIH

/l:l1ana30H OT 198/l:0 483 K, /l:l1ana30H /l:aBJIeHI1H OT 0,02

/l:0 203 Mfla. B 60flbWI1HCTBe OnbITOB BemrlJl1Ha e onpe-

/l:eJI5IJlaCb MeTO/l:OM KOJle6aTeJlbHoro KOHTypa Ha lJaCTO-

Tax nOp5l/l:Ka I MfIJ,. 3aHBJleHHa51 B 3KCnepl1MeHTaJlb-

HblX pa60Tax norpewHOCTb BeJIl1'-ll1H £ B ra30BOH Q:la3e

npl1 TeMneparype Tc HJ1)I(e Kpl1Tl1'-leCKOH COCTaBJlSleT

OKOJlO 0,1%, B )f(I1,llKOH Q:la3e - B npe/l:eJIaX 0,1-0,5%,

BKJIJOlJaH )f(I1,llKOCTb npl1/l:aBJleHl1I1 HaCblll.l,eHI15I, H /l:0-

CTl1raeT 1,5% B 0/l:Ho<j:>a3HoH 06JIaCTH npH T> T [5].
B Hal160JIee paHHI1X pa60Tax [1-2], a TaK)f(e B c~pa-

BOlJHblX 113/l:aHI15IX [8-10] norpeWHOCTI1 onblTHblX 113-

MepeHHH He YKa3aHbI. B Ta6Jl. l/l:aHbl CCblJlKl1 Ha JlH-

TeparypHble I1CTOlJHI1K11, /l:l1ana30Hbl napaMeTpOB CO-

CT05lHI15I 11 lJHCJIO onblTHblX TOt.IeK no /l:113JleKTpl1lJec-

KOH npOHI1lJ,aeMOCTI1 B pa3JlWIHblX 06JlaCTSlX TepMO-

/l:I1HaMHt.IeCKOrO COCT05lHI151, KOTopble I1CnOJIb30BaHbi

npl1 nOCTpoeHHI1 0606ll.1,aJOml1x ypaBHeHI1H.

flpe/l:BapHTeJIbHblH aHaJII13 MaCCI1Ba onblTHbfX

/l:aHHbIX npOBe/l:eH C HCnOJIb30BaHHeM cymecTByJOmHX

ypaBHeHHH Il:Jl5I paClJeTa /l:113JIeKTpl1lJecKI1x xapaKTe-

PHCTI1K. HawH OIJ,eHKI1 nOKa3b1Ba1OT, LITO pa36poc

onblTHblX/l:aHHbfXB ra30BoH <j:>a3enpl1 T< T COCTaBJl5I-

eT OKOJlO 0,1%. OIlblTHhle /l:aHHhle no /l:113~eKTpl1lJec-

KOH npOHI1lJ,aeMOCTI1 )f(J1/l:KOrO aMMl1aKa cornaCYIOTC5I

co 3HalJeHI151MH, n0JIY'-IeHHbIMI1 B yCJIOBHSlX, OTBelJa-

IOll.I,l1X norpaHl1lJHOH Kpl1BOH co CTOpOHbl )f(I1,llKOCTI1.

Pa36poc OIlhlTHhlX TOlJeK B )f(J1/l:KOH <j:>a3e,a TaK)f(e B O/l:-

Ho<j:>a3HoH 06JlaCTI1 npl1 CBepXKpl1Tl1lJeCKI1X napaMeT-

pax /l:OCTl1raeT ±5% 11onpe/l:eJl5leTC5I HeTOlJHOCTblO H3-

MepeHI1H. 1'13 Bcero MaCCI1Ba paccMoTpeHHhlx onblTHblX

/l:aHHhlX /l:113JIeKTpl1t.IeCKOH npOHI1IJ,aeMOCTI1 aMMl1aKa

OKOJlO nOJlOBI1Hhl (98 TOlJeK) npHBe/l:eHhl B pa60Te [5].

CJIe/l:YeT OTMeTI1Th, lJTO B JII1TepaType He BCTpelJaIOT-

C5I onblTHble /l:aHHble, n0JIY'-IeHHble B YCJlOBI15IX, OT-

BelJaJOml1X nOrpaHl1lJHOH KpHBOH co CTOpOHhl napa,

a 3KCnepl1MeHTaJlhHOe I1CCJle/l:OBaHHe HaCblmeHHOH

)f(J1/l:KOCTI1 orpaHl1'-leHO TeMnepaTypoH 323 K. 06JlaCTH



Ta6l1ul{a 1

lIHTepBlUIbl napaMeTpOB COCTOHHIDI H "HCJIO

onblTHbIX TO'leK no ,!I,H3JIeKTPH'leCKOH npOHHII,aeMOCTH

aMMHaKa B ra3e, )I{H,!I,KOCTH H 0,!l,Hotlla3HoH 06JIaCTH

npH CBepXKpHTH'leCKHX napaMeTPax

TepMOAHHaMHqeCKOe qHCJlO
IitlTepBaJI

COCTO~HHe TOqeK
TeMTIeparypa, AaBJleHMe,

K Mila

ra3OB~ cPa3arrpH T < 7;. 48 227-398 0,045-7
[1,2,9-11]
)l{HAKa~ cPa3a [5] 32 213--403 0,02-203
)KHAKOCTh

rrpH AaBJleHHH 41 198-323 -

HaChIU\eHH~ [3-8]
OAHocPa3Ha~ 06JlaCTh

rrpH T> I; 91 413--483 2-119
[1,2,5]

·11 .•

PUC. I. 3KcnepuMeHmaAbHbie iJaHHble no cmamulfecKou
iJu3AeKmpuifecKou npoHuu,aeMocmu GMMUaKa:

o - 2G306aJl rjJG3a npu T < Te"
• - :JICuiJKaJl rjJa3a, 6KAlOlfalOUJ,aJl iJaHHble

npu iJa6AeHuu HaCblUJ,eHUJl;
t:" - oiJHorjJa3HGJI o6Aacmb npu T > ~

napaMeTpOB COCT05lHH5I.,B KOTOpblX npOBeLJ:eHhl3Kcne-

pHMeHTaJlhHhIe HCCJleLJ:OBaHH5I.LJ:H3JleKTpHyeCKOHnpo-
HHI..l,aeMOCTHaMMHaKa, nOKa3aHhl Ha pHC. 1.

0606U1,eHHe MaCCHBa OUbITHbIX )l,alDlblX

no )l,lf3J1eIITpWleCKOH npOHHl.l,aeMOCTHaMMHaKa

ypaBHeHHeM KupKBy,Il,a-OH3arepa

PaCCMOTpl1M comaCOBaHHOCTh Ha60pa 3Kcne-

pl1MeHTaJlhHhIX LJ:aHHblXno LJ:113JleKTpl1yeCKHMKOHC-

TaHTaM aMMl1aKa (OTHOCI1TeJIbHOHLJ:113JIeKTpHyeCKOH
npOHI1I..l,aeMOCTI1)e rrpl1 pa3JII1YHbIX napaMeTpax CO-
CT05lHI151.L(.rr51.peWeHH5I. 3TOH 3aaaYI1 KaK npOTOTl1n

I1CnOJlb30BaHa MOLJ:eJlhM5I. nOJI5I.pHOrOBelll,eCTBa C BO-

LJ:OpOJJ,HOHCB5I.3blO,KOTOpa51.6bIJIa npHH5I.Ta B KayeCTBe

cTaHJJ,apTanpH 0606ll1,eHI111 cTaTHllecKoH LJ:113JIeKTpH-

llecKOH npOHI1I..l,aeMOCTI1BOLJ:hIH napa Me)l(,lIyHapOLJ:-
HOH AccoI..l,HaUHeH no CBoHcTBaM BOJJ,bI11 BOJJ,5I.HOrO

napa - MACBBn (The International Association for
the Properties of Water and Steam - IAPWS) [12].
<D11311'IeCKOHOCHOBOH ~OPMYJII1POBKH 3TOfO ypaB-

HeHH5I 51BJI5l.eTC5IMOJJ,eJIhKHpKBYLJ:a-OH3arepa, LJ:O-

pa60TaHHa51. Harris 11Alder, B KOTOpOH I1CnOJlh30BaH

TaK Ha3bIBaeMbIH g-~aKTop KHpKBYLJ:a. 3TOT ~aKTop
onpeLJ:eJI5I.eT B3aI1MoJJ,eHCTBl1e MOJIeKYJI Belll,eCTBa

npH pa3JIHllHbIX TepMOLJ:I1HaMI111eCKHXrrapaMeTpax.
B HHTepnOJI5l.I..l,110HHOMypaBHeHl111 I1CnOJlh3yeTc5I co-

OTHOllIeHl1e M5I. g-~aKTopa KHpKByJJ,a B ~opMe, npeJJ,-

JIO)l(eHHOH Harris HAlder

(£-1) _ NAP .[-.l!-+~. 9£ ]
(£ + 2) - 3 Eo 3kTEo (2£ + 1)(£ + 2)' (I)

fLJ:ek - KOHCTaHTa EOJlbI..l,MaHa;
k = 1,380658 LI,)I(.K-I;
NA -llHCJIO ABoraapo, NA = 6,022136 7· 1023MOJlh-l;

a - cpeLJ:H51.51MOJIeKYJI5l.pHa5InOJI5l.pl13yeMoCTbH30JIH-

pOBaHHOHMOJIeKYJIhlaMMHaKa, a = 2,5146'1Q40O)::(xl M2;
£0 - JJ,113JleKTpHlleCKa51rrpOHI1I..l,aeMOCTbBaKYyMa,

£0= 0,885419,10-11 OLI,)I(,I M'I;

~ - LJ:l1nOJIbHhIHMOMeHT 1130Jll1pOBaHHoH MOJIe-

KYJIbI aMMl1aKa, ~ = 1,48D = 4,93675.1030 eM;
P - MOJI5I.pHa51nJlOTHOCTh;

Pe - KpI1TI111eCKa5I nJlOTHOCTb aMMl1aKa,
P = 0 13212· 105MOJIb/M3.

e T':"" Kpl1THlleCKa5ITeM~epaTYPaaMMHaKa, T= 405,4 K;
~ = TjT, Pp = piPe - npHBeJJ,eHHhIe nap~MeTpbl co-

CT05lHI151..

3HayeHH5I. LJ:l1nOJIhHOfO MOMeHTa MoneKynw

H KpHTHlleCKI1X rrapaMeTpOB aMMl1aKa B35ITbI H3 pa60-

ThI [13].
YpaBHeHl1e (I) nepenHllIeM KaK

£ - I £
£ + 2 = A (2£ + 1)(£ + 2) + B, (2)

fLJ:eA H B HMelOT BHLJ:

A = NA~2 . pg
Eok T'

B - NAa-~p.

<DH3Hl.{eCKH KoppeKTHbIH KopeHb ypaBHeHH5I (2)
LJ:JI5I.JJ,113JIeKTpI111eCKOHKOHCTaHThI paBeH

£ = 1+ A+5B+J9+ 2A + 18B+ A2 + lOAB+9B2 (5)
4-4B

L1.JI5I. 3Ha'leHHH ~aKTopag B HaWeH3aaa'le no aHa-

nOrMl1 C pa60ToH [12] BhI6paHo CJIeLJ:yJOII..l,eeCOOTHO-

llIeHHe:

g = 1 + AI Pp T~'2S + A2pp Tp + A3P~ n·5 +

npH 0606II..l,eHI1H onhITHhIX 3HalleHHH e aMMl1aKa

rrpH pa3JII111HbIXnapaMeTpax COCT05lHH5I.I1CnOnb30BaH

MaCCHBLJ:aHHbIXno LJ:113JIeKTpl111eCKOHrrpOHI1I..l,aeMOC-

TI1 B HHTepBaJlaX TeMnepaTyp 198-483 K, JJ,aBJIeHHH
0,02-203 Mna. 3HalleHH5I. rrOCT05lHHblX K03~~HI..l,H-

eHTOB A rrOJIYlleHbI MeTOLJ:OMHeJII1HeHHOH perpeccHH
(Ta6n. 2'), HCXO)J,51.H3 YCJIOBH5I,lITO CYMMa KBaapaTOB

OTKJIOHeHI1H OnbITHblX 3Ha'leHI1H £ OT BenI1YI1H, pac-
CllHTaHHbIX no ypaBHeHl110 (1) MI1HHMaJlbHa.

Ha pHC. 2 npeLJ:CTaBJIeHbI 3HalleHH5I KOppen5l-



Ta6Jluu,a 2

K03!IJ(lmUHeHTbI Ai ypaBHeHH}I (6),lJ,JI}Ig-!lJaKTOpa

i A
1 -0,587376
2 1,44497
3 -0,423389
4 0,0299065
5 0,0501455
6 0,00465624

UHOHHOro rrapaMeTpa KMpKBY/l:a g, paCCqI-lTaHHhle
rro ypaBHeHHIO (1) )])151OrrbITHbIX /l:aHHbIX rro /l:H3JIeKT-

pWlecKoH npOHwuaeMOCTW BTpex 06JIaCT5IXTepMO/l:H-
HaMHqeCKOrO COCT05lHHSIOT napaMeTpa piT.

J13MeHeHHe KoppemII./,HOHHOro ¢aKTopa g, pac-

Cl.JHTaHHOrono ypaBHeHHIO (1), HaXO/l:HTC5IB rrpe/l:eJIax

OT 1 B 06JIaCTH ra30BOH ¢a3bI H cBepXKpHTwqec-

KHX rrapaMeTpoB /l:0 1,75 B 06JIaCTH )I(J1/l:KOH¢a3bI.

1'13 pHC. 2 BW/l:HO,CITO¢aKTOp g SIBJI5leTC5I0/l:H03Haq-

HOH ¢yHKUweH napaMeTpa piT. TOJIhKO B HHTepBaJIe

(p/1) < (piT) = 0,555.
IlpH pIT> 0,555 Ha pWC. 2 MO)I(HO BH/l:eTb H30-

JIHHHH, KOTopble OTBeCfaIOT pa3JIWIHbIM H30xopaM.

IlOJIyqeHHble pe3YJIbTaTbI rr03BOJI5lIOT/l:eJIaTb BbIBO/l:,
l.JTO BO Bcex Tpex 06JIaCT51X TepMO/l:HHaMHCfeCKoro

COCT05lHH5I n05lBJI5lIOTC5IaCCOUHaThl, Ha6JIIO/l:aeMhIH

/l:wrrOJIbHbIH MOMeHT KOTOpblX 11* = g'j21l60JIhWe /l:H-

nOJIbHoro MOMeHTa W30JIHpOBaHHoH MOJIeKyJIbl aM-

MHaKa 11,T. e. ¢aKTop g 60JIbWe e/l:HHHUbI.
,l:(mI paCCMOTpeHHoro MaCCHBa OITbITHhIX /l:aHHhIX

Cpe/l:HeKBa/l:paTwqeCKoeOTKJIOHeHHe (CKO) 3KcnepH-
MeHTaJIhHbIX 3Hal.JeHHH e OT BeJIHl.JHH,paCC'illTaHHhIX

nocOOTHOWeHHIO(1)coCTaBHJIO2,5 %cHa/l:e)[(HOCTbIOO,95.

B K1DK,ll,OHOT/l:eJIhHOH06JIaCTH rrapaMeTpOB COCT05lHH5I

CKO COCTaBJI5IeT:B raJOBOH ¢a3e - 0,94%, B )((H/l:KOH

¢aJe - 3,2%, B 0/l:HO¢a3HoH 06JIaCTH rrpH CBepXKpH-

TWleCKHX napaMeTpax - 2,4% C Ha/l:e)I(HOCTbIO0,95.
TaKHM 06pa30M, pe3YJrhTaTbI 0606I.l.1,eHH5I orrbITHhIX

/l:aHHbIX Il:JUI Tpex 06JIaCTeH TepMO/l:I1HaMHqeCKOrO

COCT05lHI151rr03BOJI5IIOTC/l:eJIaTb BbIBO/l:, qTO pa36poc
onbITHbIX TOl.JeKB )I(J1/l:KOH¢a3e H B O/l:HO¢aJHOH 06-

JIaCTI1 npw CBepXKpHTH4eCKHX napaMeTpax KOJII14eC-

TBeHHO comacyeTC5I C pe3YJIbTaTOM aHaJIH3a, BbIITOJI-

HeHHoro OT/l:eJIbHOM5I 3THX /l:BYX 06JIaCTeH rrapaMeT-
pOB COCT05lHH5I.

L(JI5I paC4eTa /l:113JIeKTpHQeCKOHrrpOHHI./,aeMOCTH

)f(W/l:KOCTHH ra3a rrpH /l:aBJIeHHH HaCbII.l.l,eHH5I1l:JUIBe-
JIHl.JHH/l:aBJIeHI151HaCbII.l.I,eHI151aMMl1aKa Ps Ha OCHOBe

/l:aHHhIX [13] HaMI1 nonyqeHo COOTHoweHHe B ¢opMe

ypaBHeHH5I Bamepa:

P = P exp [(T 11) (-7,1280021: +
s + O,962513~1,5-2,9929151:3,5)],

r/l:e Pc = 11,333 MIla - KpHTHQeCKOe /l:aBJIeHHe [13];

1: = I-T/~.
3Hal.JeHH5I /l:H3JIeKTpH4eCKOH rrpOHHI./,aeMOCTH

)I(J1/l:KOCTHH rrapa rrpH /l:aBJIeHI1I1HaChlI.l.l,eHH5I,e/ 11e/',
paCC4HTaHbI no ypaBHeHWIO (1), /l:H3JIeKTpH4eCKa51
rrpOHHuaeMOCTb aMMHaKa rrpH napaMeTpax, OTBel.JaIO-

LUWXKpl1TH4eCKoH T04Ke rro Mo,Uem:l KMpKBY/l:a-OH3a-

PUC. 2. 3aeucuMocmb 3Hal.feHUU r/JaKmopa g, paCCI.fUmaHHblx
no ypaeHeHulO (1) onJl onblmHblX oaHHblx no E:e mpex o6nacmJlx

mepMoOUHaMUl.feCKOZO COCmOJlHUJI, om napaMempa piT:
0- Za30eaJl r/Ja3a npu T < T;

• - JlCUOKaJl r/JG3a, eKnlOl.falOUl,GJI aaHHb,e
npu oaeneHuu HaCblUl,eHUJI;

!1 - oOHor/Ja3HGJI o6nacmb npu T > T.,

PUC. 3. j(u3neKmpUl.feCKaJl npoHuu,aeMocmb aMMuaKa no MOnenH
KupKeyoa-OH3azepa (1) e ILHmepeane meJlmepamyp

om 200-485 K U oaeneHuu 0,05-120 Mila:
1U 2 - oU3neKmpUI.feCKGJI npoHuu,aeMocmb aMMuaKa napa

U JlCUOKOCmu npu oaeneHuu HaCblUl,eHUJI, E," U E,: coomeemcmeeH-
HO; 3-9 - u306apbl, omeel.falOUl,ue oaeneHUJlM

0,1; 5; 70;20; 40; 80 U 120 Mila

repa (1) paBHa 4, 1.
Ha pHC. 3 rrpe/l:CTaBJIeHbl paCl.JeTHble 3Hal.JeHW5I

/l:H3JIeKTpWleCKoH rrpOHHI./,aeMOCTI1aMMwaKa B ra30-

BOH H )I(J1/l:KOH¢a3ax, a TalOKe B 0/l:HO¢a3HoH 06JIaCTH

rrpH CBepXKpHTHCfeCKHX rrapaMeTpax, paCC4HTaHHbie

no Mo,UeJlI1 (1) B HHTepBaJIe 1'eMrrepaTyp OT 200-485 K

H /l:aBJIeHI1H 0,05-120 MIla.

CJIe/l:yeT OTMeTHTb, 4TO QaCTb paCQeTHbIX 3Ha-
l.JeHHH /l:H3JIeKTpH4eCKoH rrpOHHI./,aeMOCTH aMMHaKa

BbIXO/l:HT3a rrpe,n:eJIbi rrapaMeTpOB H3MepeHHH.

O/l:HOnapaMeTpH4eCKaH3aBHCHMOCTb

/l:H3JIeKTpH4ecKou npOHHI./,aeMOCTHaMMHaKa

OT OTHomeHHH nJIOTHOCTHK TeMnepaType

YpaBHeHHe, paCCMOTpeHHoe Bblwe CJIO)I(HO
no ¢opMe H HeY/l:06HO ,UJI5InpaKTI1l.JeCKHX paCl.JeTOB.

B [14] 10. B. MYJIeBbIM H C. H. CMI1PHOBbIM OCHOBe

3KCrrepl1MeHTaJIhHOH 6a3hI /l:aHHhIX rrpe/l:IlOJIO)((eHa

MeTO/l:HKa paC4eTa /l:H3JIeKTpHQeCKOH rrpOHHuaeMOC-



TI1 Ha OCHOBe 3aBI1CI1MOCTI1 e OT O,lJ,HOrOnapaMeTpa -

OTHOWeHI151 nJIOTHOCTI1 Cpe,lJ,bl B ,lJ,aHHOM COCT05lHl1l1

K a6COJIIOTH0i1 TeMnepaTYpe piT KaK J],lliI 0,lJ,Ho<j:>a3-

HblX COCT05lHI1i1, TaK 11)J,JI5I)[(l1,lJ,KOCTI1l1napa npl1 ,lJ,aB-

JIeHI151X HaCblll.l,eHI151. O,lJ,HaKO He npopa60TaHHOCTh

B [14] Bcero MaCCI1Ba 3KCnepl1MeHTaJIhHhIX ,lJ,aHHblX,

He,llOCTaTOYHOCTb MaTeMaTl1yeCKoi1 06pa60TKl1 3a-

TPY,llHI1J10 npl1MeHeHl1e npeMO)l(eHHhIX 3aBI1CI1MOC-

Tei1 B pa3pa60TKe ,lll1amOCTl1yeCKI1X CI1CTeM.

B HaCT05lll.l,eti pa60Te BbInOJlHeHO 0606ll.1,eHl1e

Bcero cyll.l,eCTBylOwero MaCCI1Ba l1MelOll.I,l1XC5I onhIT-

HhlX ,llaHHbIX no E aMMl1aKa B Tpex 06JIaCT5IX TepMO,lJ,I1-

HaMl1yeCKOrO COCT05lHI15l: ra3006pa3HoM npl1 T < Te,

)[(l1,llKOM, BKJllOya51 ,llaHHhle npl1 ,llaBJIeHl111 HaCblll.l,e-

HI15111 0,llHo<j:>a3HoM COCT05lHI111 npl1 T> Te (Pl1c. 4),
npOBe,lleHa I1X KOppeKUI15l C COOTBeTCTBYIOWI1MI1 TeM-

nepaTypHhlMl1 WKaJIaMM M 3TM ,llaHHble npOaHaJIl1311-

pOBaHbl Ha OCHOBe cyweCTBYIQWMX CTaTl1CTMyeCKI1X

TeOpl1i1 norpewHocTeti. B HaCT05lll.l,ei1 pa60Te npe)J,JIa-

raeTC5I e,llMHOe ypaBHeHl1e paC'-IeTa ,ll113JIeKTpl1yeCKoi1

npOHl1uaeMOCTM aMMl1aKa npM pa3JIl1'-IHhIX 3KCnepl1-

MeHTaJIbHO MCCJIe,llOBaHHhIX napaMeTpax COCT05lHI151.

B KOOp,lJ,l1HaTaX E-pIT Bce OnblTHble 3HayeHl151 E

YKJI3,llbIBaIOTC5I Ha e,llI1Hyro KpI1BYIQ. I1MeIOTc5l ,lll1ana-

30Hbl napaMeTpa pIT, B KOTOpbIX O,llHOBpeMeHHo pac-

nOJlaralOTC5I onbITHble,lJ,aHHhle, nOJIyqeHHhle B pa3HbIX

06JIaCT5IX TepMO,llI1HaMl1'-IeCKOrO COCT05lHI15I. B MH-

TepBaJIe piT < 0,555 pacnOJIO)l(eHbl TO'-IKl1, OTBe'-IaIO-

WMe ra3006pa3HoMY COCT05lHI11O npl1 T < T 11 O,llHO-

<j:>a3Hoti 06JIaCTM npl1 T> J;,. B I1HTepBaJIe piT> 0,555
HaXO,ll5lTC5ITOYKl1, OTBe'-IaIOll.I,l1e )[(l1,llKOCTl1, BKJlIOya51

,llaHHble npl1 ,llaBJIeHI1M HaCbIll.I,eHM5I, a TaK)l(e O,llHO-

<j:>a3Hoi106JIaCTl1 npl1 T> T. )J,aHHble, npe,llCTaBJIeH-

Hble Ha PI1C. 4, 0606ll.1,eHhI 3~BI1CI1MOCTbIO Bl1,lla
5

E = I+ LJ((p/TY,
I

r,lle K03<j:><j:>l1lI,l1eHThIK1 = 2,3915; K2 = 6,8567;
K3= -3,5171; K4= 0,8685; Ks= -0,0863 Hai1:rleHbl Me-

TO,llOM JlI1Het!:Hoi1 perpeCCMl1. BeJlI1'-Il1Ha CKO 3Kcne-

•• •••••• ••

Puc. 4. 3a6ucUMocmb 3KcnepU.MeHmanbHblX 3Ha'1eHUU
£ aMMuaKa om napaJl1empa piT 6 mpex o6JlQcmJlx

mepMoOUHaMU'1eCKOcO cocmOflHUfI:
o - cG306an rPa3a npu T < ~;

• - JlCUOKan rPG3a, 6KJ1IO'1G10U(anoaHHble npu Oa6JleHUU HaCblU(eHUf/;
t1 - oOHorPa3HaJl 06JlQCmb npu T > ~

pMMeHTaJIhHhIX 3HayeHMtI: E OT CrJl3)l(eHHbIX )lJI5I Bcero

MaCCI1Ba TO'-IeK COCTaBl1JIa 2,9% C H3,lle)I(HOCThlO 0,95.
)J,JI5I Pa3JlWIHhIX 06JIaCTet!: repMO,llMHaMl1l.J:eCKoro co-

CT05lHl15l 3Tl1 OTKJlOHeHl15l COCTaBJI5lIOT:B ra30Boti <pa3e

(0,0015 < piT < 0,133) npl1 T < J; - 0,60%, B )I(M,llKOi1

<j:>a3e(1,12 < pIT< 3,68) - 3,0% 11BO,llHO<j:>a3HOM06J1ac-

Tl1 (0,02 < pIT< 1,30) npl1 T> J; - 3,5%, C H3,lle)I(HOC-

ThlO 0,95. Ilpl1 napaMeTpax, OTBeyaIOWl1X Kpl1TWlecKot!:

TO'-IKe, BeJIl1'-Il1Ha ,lll13JIeKTpl1l.J:eCKoi1 npOHMuaeMOCTI1,

paCC4MTaHHa5I no ypaBHeHlflO (8) paBHa 3,9 11B npe,lleJlax

norpeWHOCTl1 paC4eTa comacyeTC5I co 3Ha4eHl1eM, pac-
Cl.J:l1TaHHhlMno ypaBHeHl1IO KMpKBy,lla-OH3arepa (I).

HaM60JIhIllMi1 pa36poc l1MeIOT onbITHble ,llaHHble,

OTBe4aIOll.I,l1e O,llHO<j:>a3HOt!:06JIaCTI1 npl1 TeMnepaTY-

pe Bblwe Kpl1Tl1'-IeCKot!: B OKpeCTHOCTl1 Kpl1TWlecKoi1

T04KM B MHTepBaJIe 0,1 > piT < I, '-ITO MO)l(eT 6blTb

CB5l3aHO co CJIO)((HOCTbIO npOBe,lleHM5I 3KCnepl1MeHTa

B yKa3aHHot!: 06JIaCTM napaMeTpOB.

TaKl1M 06pa30M, BhmOJIHeHHOe HaMI1 0606weHI1e

cyweCTByIOll.I,ero MaCCI1Ba onhITHbIX ,llaHHhIX no ,llM3-

JIeKTpl1'-IeCKot!: npOHMuaeMOCTl1 aMMl1aKa B Wl1pOKOM

,lll1ana30He napaMeTpOB COCT05lHI151nOKa3aJIO B03MO)l(-
HOCTb npl1MeHeHI15I ynpOll.l,eHHot!: MO,lleJIl1 npe,llCTaBJIe-

HI15I e KaK O,llHOnapaMeTpl1l.J:eCKoi1 <j:>YHrnI1MOTHowe-

HI15I nJlOTHOCTl1 K TeMnepaTYpe. flpeMO)l(eHHa5I MeTO-

,lll1Ka paC4eTa,lll13J1eKTpWIecKot!: npOHl1uaeMOCTI1 OTJlI1-

4aeTC5I npocToTOt!: 11 HarJI5l)J,HOCThIO. Ha 3aBI1CMMOCTI1

E-pIT J],lliI Bcero MaCCI1Ba 3KCnepl1MeHTaJIhHbIX ,llaHHbIX

paCCJIOeHl1e no <j:>a30Bot!:COCTaBJI5lIOll.I,et!:He Ha6JJ1o,lla-

eTC5I. 3TO n03BOJI5leT YTBep)l()J,aTb, 4TO )lJI5I Onl1CaHI15I

onhITHbIX ,llaHHhIX no E aMMl1aKa, KaK B O,llHO<j:>a3HbIX

06J1aCT5IX, TaK M Ha JIl1Hl15IX<j:>a30BOrOnepexo,lJ,a MO)I(HO

I1CnOJIb30BaTh O,llHOnapaMeTpl1l.J:eCKyro 3aBI1CI1MOCTh,

T. e. rOBOpl1Th 06 YHl1BepCaJIhHOCTl1 3TOt!: 3aBMCI1MOCTM.

O,llH onapaM eTp WleCKa51 3aBI1 CMMOCTh ,ll113J1eKTp11-

4eCKot!: npOHl1uaeMOCTl1 TenJIOHOCI1TeJI51 MO)l(eT 6blTb

I1CnOJlb30BaHa )J,JI5I,lJ,l1arHOCTI1Kl1 napaMeTpOB aMMI1-

aKa npl1 <j:>a30BbIX nepeXO,llax B XOJIO,lll1JIhHbIX yCTa-

HOBKax. I1cnoJIb3Y51 npe)J,JIO)l(eHHylO 3aBMCI1MOCTb (8)
11113Mep5IeMYIQ nOJIe3HYIQ (B BaKYYMe) 3JIeKTpWIeCKYIO

eMKOCTb nepBWIHoro npe06pa30BaTeJI5I npl1 yyeTe
TeMnepaTYpbI (J],lliI ,lJ,Byx<j:>a3HhlxCOCT05IHMt!:,llaBJleHl1e

l1 TeMnepaTYpa B3al1MOCB5I3aHhI), no 3Ha'-IeHI1IO 3J1eK-

TpI1'-IeCKot!: eMKOCTl1 MO)I(HO onpe,lleJIl1Th TIJlOTHOCTb.

BCJIe,lJ,CTBMe 3Ha4MTeJIbHot!: Pa3HOCTM ,lJ,l13J1eKTpl1-

'-IeCKot!: npOHl1uaeMOCTl1 aMMl1aKa )[(l1,llKOCTI1 11 napa

npl1 ,llaBJIeHl111 HaCblll.l,eHIDI (,lJ,0 25 Pa3) 113MepeHI15I

,llM3J1eKTpl1'-IeCKoi1 KOHCTaHTbI ,llByx<j:>a3HOti CMeCI1

6yJ],yT 0,llH03Ha'-IHO xapaKTepl130BaTb COOTHOWeHl1e

)[(l1,llKOt!: 11napoBoi1 COCTaBJI5IIOll.I,MXB 3TOM BeIlleCTBe.

B03MO)I(HOCTb pacnpOCTpaHeHl151 0,llHOnapaMeTpI14eC-

KOt!: 3aBI1CI1MOCTM,llM3JIeKTpl14ecKoi1 npOHl1uaeMOCTI1

Ha ,llByx<j:>a3Hyro 06J1aCTb COCT05IHI15IaHaJIl13l1pOBaJIaCb

J],lliI BO,lJ,HOrOTenJIOHOCl1TeJI51 B [15].

BbInOJIHeHHa5I annpOKCMMaUI15I cyweCTBylOll.I,e-

ro MaCCI1Ba OnhITHblX ,llaHHhIX no ,llM3JIeKTpI14ecKoi1

npoHMuaeMocTM aMMl1aKa B Tpex 06JIaCT5IX TepMO,llI1-

HaMM'-IeCKOrO COCT05lHl15I no MO,lleJIl1 KMpKBy,lla-OH-



3arepa, ,ll,Opa60TaHHol1 Harris HAlder c npwMeHeHweM
g-¢>aKTopa KHpKBY,ll,a,rr03BOJUIeT Orrl1CblBaTb e aMMl1-
aKa co Cpe,ll,HeKB3)J,paTl1'IeCKHMOTKJIOHeHWeM2,5%
npH H3)J,e)I(HOCTH0,95.

Ilpe)J,Jlo)l(eHHa51 yHwBepCaJIbHa51 O,ll,HOrrapaMeT-
pH4eCKa51 3aBHCHMOCTb ,ll,113JIeKTpl1'IeCKOH npOHW-
u.aeMOCTH OT OTHOWeHH5I nJIOTHOCTWK TeMrrepaType
B O,ll,HO¢>a3HbIX06JIaCT5IXH rrpH rrapaMeTpax ¢>a30Boro
nepeXO,ll,a 60JIee y,ll,06Ha B npHMeHeHWH H rr03BOJUIeT
npOBO,ll,HTb paC4eTbI E aMMl1aKa co Cpe,ll,HeKBa,ll,paTH-
4eCKHM OTKJIOHeHHeM 2,9% npw Ha,ll,e)I(HOCTW0,95.
KpoMe Toro, rrpe)J,JlO)l(eHHa51 3aBWCHMOCTb MO)l(eT
6blTb HCnOJIb30BaHa )J,Jl51pa3pa60TKH CHCTeM KOHT-
pOJUI TepMO,ll,HHaMH4ecKl1X napaMeTpOB aMMHaKa,
KaK pa60llero TeJIa XOJIO,ll,HJIbHbLXyCTaHOBOK.

)l.JUI YT04HeHH5I n0JIY'IeHHbIX 0606Ill,eHHH He06-
XO,ll,HMO60JIee ,ll,eTaJIbHOe3KcnepHMeHTaJIbHOe onpe-
,ll,eJIeHHe,ll,H3JIeKTpH4ecKoH npoHHu.aeMOCTH aMMHaKa
npH pa3JIWfHbIX napaMeTpax TepMO,ll,HHaMl1'IeCKOrO
COCT05lHW5I.
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