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Program Name:

This program reads N data points (PH(I), BETA(I)),

In order to use the program, punch the following data

N

cg2

Vo
SB
cv

20
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 George E. Duvall

PH

coefficients A,B,C.

Il

o/Vo .
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WASHINGTON STATE UNIVERSITY

Pullman, Washington

SHOCK DYNAMICS LABORATORY
Dept. of Physics

A Program for Fittlng Hugoniot Data
to a Polynomial in (Vo/v=1)

LIOUID COEFF. III

Program Description:
determines coefficients in the equation

Ax +,Bx2 + Cx3

where x = (Vo/V)-1, and calculates sets of values PH from the

in the prescribed format:
number of data points
square of sound velocity, K,/ ,, at atmos
spheéie pressuée; c, : :

Ko in megabars

- . : 0
specific heat at constant volume, Mbar cc/g K

30

o s
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s In cm/ sec.

= Gruneisen coefficient

5
PICA v b b Ly s L g gyl

ITTTTTTTTT I

FIIIEIIT!IIIi

lll}]lll

liII!III!" N O O L O e B A VS

—136

-127

—18




w1
]

72 84

L to 20 30 50

3/ 4*##4#*##&44%#4449944%#ﬁ%++m4 | f?ﬁl!i!ni|d||l:|1;1|| ii%!lllii![l”l”“d
AL i I|i|EUTE||||i||||J|{F|E|||1|||i|||[|! }llii}|
, 12 24 50

2
NAME(I), I=1,3 = name of substance
FORMAT (12,8X,4F10.5,3A6)
PH(I) = pressure in megabars
BETA(I) = V/V,
FORMAT (2F10.5)

The output of the computation consists of a listing of

the material name and constants, the data pairs (PH, BETA),
two sets of constants: Bl, Cl and BZ, 0.0, and two parameters
af good fit: SUML and SUM2. V is incremented suﬁcessively
and PH = Yllor Y2 is éalculated from Eq. (1) for each set of
constants and printed in tabular form,

SUM1 and SUMZ represeni- the total square deviations of
calculated values of PH from the input values for (Bl, Cl) and
(Bi? 0.0), respectively. If SUML SuM2, (Bl, Cl) represent

the best fit.

III. Program Listing
The program consists of MAIN and 3 subroutines listed
below. Binary and Source Decks are located in File GI1,

Room 102A, Dana.

)_"

10 20 30 50 &0 70 '4”:’:\
et et e e 2o e P T o T

By MAIN
CALL INPUT
CCALL SCHM1(B1sC1)
CALL OUTPUTI(R1sC1) P

CALL SCHM2(B2) T
CALL OUTPUT (B25040) - B
CALL PLOT(B15C158250.0)

PRLTION . W =:, S W f

(END

~130

-118

=13
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100

107 -

$IBFTC INOUT — NECK

SUBROUTINE INPUT
INPUT SFCTION BEGINS HFiF

DIMENSION NAME(3)sBETA(100) :

COMMON PH(]_QO)’ CTA(lOﬂ)s Nn B, CO2sy VOs SBs CV

COMMON /SUMS /" SUM1 » SUM2

DATA I&TOP/&HOUIT '

PO=C. '

READ(55100) NsCO2sVOsSBsCV s (NAME(I) s1=793)

CV=CV#].0E=3

IF (INAME (1) +EQ.ISTOP) CALL EXIT

DO 1 I=1sN

READ(55101) PH(I)sBETA(T)

ETAL1)=1«0/BETALTY . - ’ o o

INDEX=1

FORMAT(I298Xs4F104593A6)

FQRMAT(ZFIO 5)

CRETURN : ' ; .
QUTPUT SECTION BEGINS HrRF

ENTRY QUTPUT(B,C) i

IF(INDEXsEQa2) GO TO 2 , '
WRITE (65 103) (NAME(T ) 21=193)sP0sCO2sVOsSBsCVY{PHIT)sETA(T)sI=1sN)

CWRITE(65104) INDEXsBs INDEXsC

IF “INDEX.EQe2) WRTTE(65105) SUM1sSUM2
INDEX=2
RETURN

103 FQRMAT(1Hi:5Xa3A6’3HPO—sEll.4 3Xa7HCO**? 1511-493XS3HV0:3E11{45%X

154H5B S E1le4s3X s 4HCY =sE11a 4//10K;2HPH10X:4HBETA[I(?X:F8m5athFB.
L N '

104 FORMAT (1HO SX;]HlelvéH = :Flb 895X’1HC’11:3H = 9E15.8),
105 FORMAT(8HOSUM] = »sE1le4s3Xs THSUM2 sE11e4)

100
«02

END .

SURROUTTINE PLOT(B1sC1s0B2sC2)

DIMENSION Y1(1008)s Y2(100). - 5 P
COMMON PH(200)s ETA(100)s Ns POs CO2s VOs SBs CVs A
DELTAV==V0O/504. A Bt W a7 S
VeVl _

I=0 .- ) ; o

V=V+DELTAV

I=1+1]1

X=VO/V=1.

YI(I)=PO+CO2/VO*X+B ¥ X¥H4C 1 #X%%73
Y2{1)=PO+CO2/VO*X+B2%X¥%2

IF{V=VO/2+s) 55541

WRITE(65100)

V=V0

DO 6 M=1s1

V=V+DELTAV

X=VO/V=1,

WRITE(69102) Xs Vs Y1 (M) Y2 (M)

RETURN

FORMAT(-1H1 915X s THX s 15X s THV s 14X 32HY 1 » 14X 2HY 2/ )
FORMAT(1H0,6X,4t7X,C]5 8))

END

Ehigpicss



SIBFTC CALCS — DECK
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C.

SUBROUTINE SCHM1 (RsC) ‘
COMMON PH{100) s ETA(100)s Ns POs» CO2» VOs» SRy CV
COMMON /SUMS/ SUM1sSUMZ

IR (NeLE«2) GO TO 20

SCHEME 1-A STARTS HERE

A=CO2/VO

SY2=0

SYX=0

SYX2=04

5x2=pm

SYX3=0.

SXB:O.

SXA=O.

SK5=01

SX6=00

D0 10 I=1sN

X=ETA(T)=1s

Y=PH(I)

SYX2=8YX24YH#XH%7

SY2=5Y2+Y*%#2

SYX2EY X+ Y*X

SXP2=SK24X%%2

SYX3=SYXB4HYHX¥%3

SX3ZHX3+X%%3

SXbL=SXY4XHk¥®L

SX5=SX54XH%S

10 SX6=5X6+X%%6

S1=S5YX2=RCHSX 2=CO2/VO*SX3
S2=5YX3=PD%#SX3=C02 /VO*SX4
C=(S1#5X5=52%5X4 ) / {SX5H#H* 2=5X4H5X6 )
 B=(S51=CHSX6) /SX4

SUML=SY2+SX2K¥A%* 242 JORARBERSX I+ (26 OXKAKCHB¥XD ) ¥SX4~2 d O¥AXRSYX =2 4 QUPH
- SYX2=2a 0¥CHSY X424 ORBHCHGXE+SXEHCH*
RETURN

SCHEME 1-B STARTS HERE

20 X1=ETA(1)=~14

K2=ETA(2) =10,

51=PH(1)=P0O-C0O2/VO*X]
52=PH(2)~P0=CO2/VO*X2
C=(SIHXPHHI=SoRX Y ¥AD) /[ (X2¥%p ) ¥ (X1 ¥¥D )% (X]1=X2))
B=(S1~CX1#*3) /X]%%2

RETURN

SCHEME 2 STARTS HERE

ENTRY SCHM2(B)

A=C02/V0

5Yz2=0

SYX=0

SYX2=0,

szzo.

5x3=00

SX4=OQ

DO 100 I=1sN

X=ETA(I)=1.

Y=PH (1)

SYX2=5YX24Y%X#*#)

SY2=5Y24Y*%2




5’&.‘**}2:;‘*72-'1-.0 *ARBROX k(2.0 ORAFCHBAXD ) % SX4= D o OXAXSYX =2 4 0FB*
CHREY KB 2 s OHBHCHSXB +EXOH CH*2



IV. Program Notes

s pacs _Subroutine  INPUT
E .~ Statement’l: 'ETA (I) = 1.0/BETA (I)

It is assumed that the input data are punched as BETA (I) = Ty
V (I)/Vo. Since the fitting variable is (Va/V) -1, ETA (I) defined in Lo
this statement. In the rest of the program

ETA (1) = Vg/v (I)

ETAAT- and

X = ETA (I) = 1.0
Subroutine SCHML (B, C)

Scheme 1A computes B and C by.least squares. A is determined
directly by the normal-density sound speed.

Scheme 1B assumes that there are only 2 data points and B and C
are calculatsd exactly.

Scheme 2. C = 0 and B is obtained from least squares, even when
there are only 2 data points.

SUML 1s the total square deviation of data points from calculated
values of P, using B and C determined by 1A

L . : 2 Iy 1.2
SUMI :_L?;'_l l_til - (AX{ + BX +CXL))]

O i
é/’ SUM2 is tota%i&eviation for Scheme 2

SUM2 = L% [j;,_ = {AXY * BX._2--)]-2

The cubic or quadratic coefficient should be used, depending on which set
gives the smaller value of SUM.



Liguid

Aeetone
Ethyl
Alcohol
Mercury
Glycerine
Benzene
Ethyl
Ether
Methanol

_CC/4d,
Water

¥*

P-V Date from J.M. Walsh and M.H. Rice, J. Chem. Phys, 26 (4pr 57) p 815

e} o NoW N

o

2
(katéec)z
« 01447

.01350
.02105
.03625

01726

.01012
OD1257
.009025
02199

CC/e
1.266

1.266
.07390
. 7950
L1357

1.405
14267
L6260
1.002

o/Vo
g/CC

1717

0500

37.14
L9770
1.105

2.114
.1070

Cvr
MbCC/g°

.2210x10~%

2390
0140
. 2360
.1700

. 2260
.2510
. 08400
4180

By

Mbarr

06664,

01272
« 33709
.18572
07614

.03693
.04493
17873

Cq
Mbar

06529

18243
« 39734
-13401

.08276
11398
< 15974

B
2
Mbar

« 12057

.15044
2e153E
40461
.17368

.10653
-13558
.20732
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