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SRR A3l 1955
——,qr—-‘(H‘He ii,Be,8,Cyol,0,F,hic, ka,mg.Al,

bi P,u,bl Ar,&(oa.oc, .\.L,V,C.L,h«n,.ce,CO.lu.
cu'ﬂn’\la’(lc’l 8,».)8 Br.Kr.A{b,pr V.ZI‘. hb)

Katz iodo. narg,r«..ve J olie
JeChem.Physe, 1955,23, i 5, 983( )
Free energy functions for gaseous atoms
" for hydrogen (Z=1) t. niobium (2.-41)
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' 1953
W 3 } ! L"‘*

o o! ! s
""‘"%" By, lvl'né’rmbdyxiar'ni(:' functions for” atomic ions.” Harold W. ™~
: oolley (Natl. Bur. of Standards, Washington,” D.C).
s Y U.S."At. Energy Comm. AFSWC-TR-56-34, 113 pp.(1957).
; —The calcen. of equil. thermodynamic properties of a chem.
i q ... reacting mixt. of gases at such high temps. that ionic forms .
« are appreciably present is discussed wih special considera-
o
H5C

X*‘,. OQ tion of cluster theory. A method of calen. of approx. ther-
{ )

modynamic functions for atoms and at. ions at very high

0 " lower-energy states, with av. quantum defects allowing
\ cffects of both observed and unobserved higher states to be

“included. The ideal-gas thermodynamic quantities were™

)
‘T computed for the neutral atoms and all of the pos. ions of H,
“ i~ 7 ~C, N, and O; for the 1st 7 ions of Ar, and for the neg. ions

P

of Oand H. From Nuclear Sci. Abstr. 11, Abstr. No. 12788
-.5 ~—+(1957£.‘ “hbd e ‘6,_. g 7 O _K.L.C. - -
4 L % :
! “n-" .!, +, A\')Ml "%'5',.’}}'._-..’ N
L e _ ! B N o
C

A7y g e
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“ temp. is presented, involving the use of distinct observed
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Tee H:gh-temperature thermodynamcs
;lla_60009F " and theoretical performance evalua
: ' tion of rocket propellants.
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J 3E9. Tepmopunamuueckne CBOMCTBA OJHOATOMHOrO
ra3oo0pasHoro BOJOPOAA NpPH BBHICOKHX TEMNEpaTypax.

Oppenheim Irwin, Hafimann Dennis R.-

Thermodynamic properties of a monatomic hyd
at high temperatures. «J. Chem. Phys.», lgﬁ)é’rgg’eana]s'

.101—109 (aura.)

BuiuscAeHB TEPMOAHHAMHY. (-LHH . OAHOATOMHOro rasa
C y4eroM 3aBHCHMOCTH BeJHYHHBI M UHCJA ypOBHeil aToma
OT MJOTHOCTH Tra3a M C Y4YeTOM B3aHMOJEACTBHS MEXKAy
aTOMaMH, 3/MeKTPOHAaMH H HOHaMH. Bausinue IJIOTHOCTH Ha
BeJMUHHY H YHCJO YDOBHEl aToMa Onpeaensiercss nyTeM
pewennsi 3agauH 06 YpPOBHSX CXKAaTOro cdepuy. aroma,
HMEIOLIEr0 He 3aBHCSIMI OT T-Phl 06BEM «3JeMeHTapHOil
sueiiku» VN, rae V — noaustit o6benm cucremsl, N — noj-

.HOe YMCJO aTOMOB M siiep. BkJaaj B3aHMOJGHCTBHSI aToO-

MOB C aTOMaMH, C 3JIeKTPOHAaMH M HOHaMH B ¢-mui0 pac-
npefenenusi Q BHIUHCASETCS _NyTeMm passnoxenusi_Q B BH-

1348



puanbHblit psg (no Komniekcam uactuu). Bkaag B3anmo- :
ACHCTBHS 3JEKTPOHOB M -HOHOB YuHThIBaetcs mnonpaskii™*
He6as — Xiokkens. ITocie npuGMIKEHHO OLEHKH Q npo-.
‘H3BeNeHbl YHCJIEHHbIE PacyeThl 3aBHCHMOCTH YHCEJ] 3anoJ-
HEHHA aTOMHBIX YPOBHeit H Q BOZOPOAA OT T-pBI H MJOT-
nocti B HHTepsae 103—107 °K npu naotroctsx 10-5, 10—+
u 103 equunu Amara u B untepsase 104—107 °K npu naor-
nocrsix_10-3,:10-!, 1 u 10. . H. Ky3aueuos




J 10 B311. Tepmonu’ﬁamuuecxue CBOMCTBA onuoamunorolgba
razoo0pasHoro Bojopoja NpPH BBLICOKHX TeMMepaTypax.
Oppenheim Irwin, Haffmann_ Dennis R.

TG S SR

-Thérmodynamic properties  of a monatomic  hydrogen_____

‘Ne 1, 101—109 (aura.)

e ﬂo.nyqem;x BLIPAXKEHHSI IJS1 CTATHCTHY. CYMMBI OJHO-"— ~"~
aTOMHOro rasoo0pasnHoro Boaopoja. Icmo.ab3oBano o6blu-
Inoe pasjioKeHHe N0 CBS3AHHBIM TPYNNaM, NPHYEM YHCI0™
[CBSI3aHHBIX COCTOSIHHil OrpaHHYCHO B3aHMOIEIICTBHEM MeX-

‘;Ly BOJOPOAHBIMII aTOMAMH. Ouenennl MOTEHUHAJB! B3al=""" """

MOJECTBHA aTOMOB BOJOPOAA C MNPOTOHAMH, 3JEKTPOHA>

é‘lg\ 'gas at high temperatures. «J. Chem ‘Phys.», 1963, 39,

; ’"'"'”'\IH H Apyr c Apyrom. CraTHcTiy. cyMMa oOueHeHa aasa -~

T-p 103—10° K npnu naorsoctsax ot 105 po 10 amaza.
==~ CTaTHCTHY. CYMMa MEHSIETCSl He3HAUNTeNbHO 3a CYeT rpym- "~ —

;HOBM\ B3aHMOJeICTBHIT; 4Ylic/1a 3amosiHeHHsi CBS3aHHLIX
""""‘;COCTOHHHH H CTenCHb HOHH3aUHH 3aMeTHO MEHSIIOTCSH npu—--—*
'BKJIIOYEHHH MEXKAaTOMHBLIX B3aHMOMAENCTBHII M B3auMoOAell-

g "“"’cmuix aToMoB ¢ nporonamn H._3parnu---—-

: l
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) 24 B411.  Bausiune’ 00puBa QYHKUMH PACMPENENEHHR Ha
‘TEPMOJIHHAMHYECKHE CBOJCTBA ATOMapHOro BOAOPOAA M Te-
aus npu Temneparypax po 100000°K. Hester J. Char-

"‘les, Sewell Kenneth G. Effect of ‘partition Tinction,

cutoff upon the thérmodynamic properties of atomic hyd--

rogen and helium to 100 000° K. «J. Appl. Phys.», 1964, .55 .

Ne 3, Part 1, 729—730 (aura.)

prmeneum pesyJbTaThl UHCJIEHHOrO aHaJH3a nmmmlsp
YHCJa YYHTBIBAEMBIX 3HEPreTHY. YPOBHEll B 3JEKTPOHHBIX
CTATHCTHY. CYMMaX aTOMOB H HOHOB Ha TOUHOCTb BbIYHCJeE-
uHa tepmoauHamuy. pyukuuit (TP) Bozopona H remus. Ilo-
Ka3aHo, 4To 3aBHCHMOCTb T OT MOCJEZHero yYHTHIBaeMoro
TJ1aBHOTO KBaHTOBOTO YHCJA 71, BapbHPYEMOro B IIHPOKHX
npenenax 3—21, yCTaHOBJIEHHBIX Pa3JIYHBIMH TEOPHSMH,
npi naotHocTaXx Ppo<0,l, rae po — HOpPMaNbHAA MJIOTHOCTD.

Tasa, oueHb MaJsa. ITosHoe H3MeHeHHe 3HTaJbIHH AH=

—H,._gl——H,..=;, i nasaends AP=Pj—9—Pn—3 B 3TOIl'
o6nacm NJIOTHOCTEIl MAaKCHMAaJIBHO NPH. p/po— 1 M TpH Beex’

N

|G



T-pax He mpeswlmaer coorserctenuo 1,32% w 3,2%. AH u:
1 AP cocrapasior <5% npu p/po=1 ans Beex T-p, 10%
npit pbpo=10 11 T<3-10°K, 18—20% mnpu p/po=10 I,

T>3-10°K, <20% npu p/po=1001T<3-10*K, 25—30% :
npu p/pe=100 u T<3-10°K. OtTHocHTE/JbHBIE H3MEHCHHS:
KOML-Hil KOMIMOHEHT Ta3a COCTaBJsIOT HECKONbKO GoJbluHe:
‘Beanunnpl. OTMeYaeTcs, YTo BIHsIHHE BLIGOPA 72 MOKET ObITh
ManbiM aast T cmec, Ho OHO He MaJo s Td HHAHBH-
IyanbHBIX BEULecTB. H. Kyaneuos
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| —\39262g AThermodynamic and transport properties of fuel-'
: th

0

—ski, J. R.

with pure O

from H to

~ dynamic an
: c5—'——bustion products of H, CHy, GyHs, CgHz, and CQO when burned
_'_____ﬂ__400—3500°K. The values at any given temp. are in sequence——

1963

re—

bustion systems._Davics,..R.M.. Tath, H. E.

oX|
— (Midland Res. Sta., Gas Counc., Solihull, Engl.). Proc. Symp.
Thermophys. Prop., 4th 1968, 350-9 (Eng). Edited by Moszyn-|
Amer. Soc. Mech. Eng.: New York, N. Y. Thermo-; )

d transport properties for the stoichiometric com-;
!

at 1-atm. pressure are presented in the temp. range,

CO. Thermodynamic data are in good agreement'

with previously published results. The effectiveness of Lewis!
nos. based solely on H-atom diffusion was compared with that; .
of the generalized Lewismo. !

M. Ravindram___:

| 2 (7
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o

808m) Thermodynamics of partially ionized hydrogen. :

. Samuilov, E. V. (Gos. Nauch.-Issled. Energ. Inst. im. Krzhizha-

novskogo, Moscow, USSR). Dokl. Akad. Nauk SSSR 1969,
186(5), 1059-62 [Phys] (Russ). Math. A method is given for
calcg. the thermodynamic functions of a system consisting of H
atoms, protons, and electrons which is close to ideal, by using
group s statistical sums. - VTG_I_J_I}__
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T T 104699v Theoretical thermodynamic properties of gases at
high temperatures and densities. with numerical results for hy-:
“'drogen. Baker,.-J. R.; Swift, H. F. (U.S. Nav. Res. Lab.,———
Washington, D.C.). .J. Appl. Phys. 1972, 43(3), 950-2 (Eng).f
— The partition function corresponding to an equation of state for a———-
high-temp. high-d. gas was derived. The equations for selected: -
. --thermodynamic properties of the gas are obtained from this!
partition function using’ statistical thermodynamics. These!
—equations are used to calc. results for H at 500-3000°K and for
d. = 1to 2000 amagat. L '
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Suagun 1 /997

[ 08: 60806z 'I'hermodynamle functions of nonideal hydrogen

lasmas. Ebeling, W.; Richert, W. (Sekt. Phys,, Humboldt-Univ.,

Jerlin, Ger. Dem. Rep.). Ann. Phys. (Leipzig) 1982, 39(5), 362-70

(Eng). The contribution of the charged components to the thermodn..

functions was analyzed. In the high-temp. low-d. limit the Debye

formula with quantum corrections was used. In the low-temp.

/JLZWW “ high-d. limit the Gellman-Bruecknet formula for the electrons and a
lattice-energy formula for the protons was used. Pade-approximants

hich contain these limiting situations as special cases and

/ ~%£C are given w ! : ) at
describe also the region region them in certain approxn.

C A 1983 88 y&. ¢



Pon Aoty v.p. 5%

772%///‘400%/2&/71&'@ ﬁtb/o%-»
wa O/ [lemerts arnd
Queccles USH Bers. Llires
fBuee,  6¥,.

‘@ ué/yfejeﬂaa/

Hr2)

(298~ }000)




AG sy 7

/% ////4/5// ///f%, 74

V) 77 /%e/‘ ~Tegperty FFY



A | - J988
5%/0»/1 Advian .
[// _Z/Zé /%Z@z /E&/Céz/
)’ /FZEW /988, 9 (%) 2573

O




