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INTRODUCCION

Como etapa previa a todo desarrollo de planta piloto o de produc­

ción industrial es necesario realizar estudios básicos sobre los métodos c o ­

rrespondientes y reunir toda la información experimental y teórica disponible.

En el caso particular de la obtención de agua pesada se decidió co­

menzar ese trabajo preliminar en lo referente a uno de los métodos de fabri­

cación industrial de mayor importancia, como es el de intercambio isotópico 

sulfuro de hidrógeno/agua, conocido como "proceso G.S.".

En ion primer estudio bibliográfico se constató la abundancia de in­

formación sobre los compuestos involucrados en dicho proceso, así como sobre 

los sistemas fisicoquímicos formados por los mismos. Esto estableció la posi­

bilidad de que muchos de los datos que deberían obtenerse en investigaciones 

de laboratorio o estudios teóricos previos a la etapa de planta piloto, ya 

estuviesen publicados.

Por otra parte, las fuentes de información, además de numerosas, 

son muy variadas, de diversa índole y en algunos casos se superponen parcial­

mente, de manera que es difícil en su forma original su evaluación y aplica­

ción y no es posible detectar fácilmente deficiencias de datos en algún área 

de interés.

Es por ello que se consideró necesario la reunión en un solo volumen 

de todo el material disponible en estos momentos, convenientemente selecciona­

do, revisado y ordenado.

Se intenta de esta manera proveer la base de datos indispensables 

para encarar futuras etapas de desarrollo, primeramente en escala de labora­

torio, detectando puntos particulares en que se requiera, posteriormente de 

planta piloto y finalmente de producción industrial. Se supone que este volumen 

será de utilidad tanto dentro de la C.N.E.A,, como en otras Instituciones u 

Organismos que puedan colaborar en nuestros planes de provisión de agua pesada 

para el programa nuclear argentino.

En general se ha incluido toáoslos datos disponibles que se consi­

deraron de eventual interés. En el caso de agua ordinaria (f-̂ O) y a veces del 

SP^, teniendo en cuenta el grán numero de datos existentes, se incluyen sola­



mente los ámbitos de temperatura, presión, etc., compatibles con el citado 

método industrial de producción de agua pesada.

Cuando existía más de una fuente de información se consignó todas 

las de origen independiente, ya que está fuera de la índole de este trabajo 

hacer una selección y se consigue así dar una idea del error de los datos. 

Tampoco se hizo trascripción de sistemas de unidades, respetándose el usado 

por los autores originales y citándose un mismo dato en distintas unidades 

si así se encontraba en la bibliografía. Se agregaron además propiedades de 

interés analítico, como ser parámetros ópticos, por estar relacionadas con el 

control del proceso.

La ordenación se efectuó dividiendo en 2 secciones (agua y  sulfuro 

de hidrógeno) en cada una de las cuales se ordenó alfabéticamente. Los datos 

referentes a sistemas formados por ambos compuestos (por ejemplo solubilidad, 

constantes de equilibrio, etc.) se incluyeron en la sección del sulfuro de 

hidrógeno. El índice se confeccionó reuniendo en orden alfabético ambas sec­

ciones.

El origen de los datos se indicó mediante un número que identifica 

la fuente bibliográfica, seguido del número de página correspondiente, ubica­

dos en el ángulo inferior izquierdo de cada tabla ó gráfico.

Por último, aún siendo nuestra intención realizar una recopilación 

de carácter completo a la fecha, es necesario reconocer que ningún trabajo 

de esta índole puede considerarse final y exhaustivo. Creemos por lo tanto 

que este será el Volumen I de una publicación que se completará en el futuro 

con suplementos de acuerdo a la disponibilidad y requerimientos de nueva in­

formación.



DATOS FISICOQUIMICAS DEL H 20 
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PROPIEDADES FISICAS DEL AGUA LIVIANA Y PESADA

Propiedad Unidad
H2° D 2°

Peso molecular 12C escala 18.015 20.028

Punto de fusión °C 0 .0 0 3.81

Temperatura del punto triple °C 0 .0 10 3.82

Temperatura de máxima densidad °C 3.98 11.23

Punto de ebullición °C 100 .0 0 101.42

Máxima densidad g cm-3 1 .0 000 1.1059

Densidad a 25°C g cm-3 0.99701 1.1044

AH fusión al P.F. Kcal mol-^ 1.436 1.515

AS fusión al P.F. u.e. 5.26 5.42

AH°vapor a 25°C Kcal mol-1 10.52 10.85

AG°vapor a 25°C Kcal mol'^ 2.06 2.14

AS°vapor a 25°C u.e. 28.39 29.22

AH°f del líquido a 25°C Kcal mol"1 -68.32 -70.41

AG°f del líquido a 25°C Kcal mol -56.69 -58.20

S° del líquido a 25°C u.e. 16.75 18.19

AH°f del gas a 25°C Kcal mol"1 -57.80 -59.56

AG°f del gas a 25°C Kcal mol"^ -54.64 -56.06

S° ' del gas a 25°C u.e. 45.14 47.41

Coeficiente de expansión térmica:

Sólido al P.F. ° C-1 1.39.10- 4 1.39.10 ' 4
Líquido al P.F. ° C-1 -5.9 .10-5 -3.2 .10-5

Líquido a 25°C °C-1 26.2 .10-5 2 1 .8 .10-5

Presión de vapor del líq. a 25°C mm Hg 23.75 20.51

Constante dieléctrica a 25°C Debyes 78.39 78.06

Tensión superficial a 24°C dina cm"^ 71.97 71.93

Viscosidad a 25°C cpoises 0.8903 1.107

Vibraciones fundamentales cm'l 3657.05 2671.69

cm"1 1594.59 1178.33

cm“̂ 3755.79 2788.02

Constante de ionización a 25°C 1 .10 ' 14 1.95.10-1
Calor de ionización a 25°C Kcal mol"1 13.45 14.42

l-p.115
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SOLUBILIDADES DE ALGUNAS SALES EN D20 Y H 20 A  25- C j

Solubilidad a

V
VSal \ o V

NaCl 5.76 6.145 1.060
KC1 4.38 4.80 1.088
KBr 5.10 5.71 1.109
KI 8.07 / 8.90 1.088

KMnO, 0.379 0.483 1.272
TINO,
TICIO4

0.347 0.440 1.264
0.415 0.511 1.229

AgCIOj 0.751 0.890 1.182
LiCl-laq
LiF

20.28 19.90 0.986
0.870

SrCl7 3.54 3.50 0.989

PbCl2 0.0249 0.0391 1.570
CUSO4 1.29 1.39 1.075
CuS04~5aq 1.368 1.443 1.054

a Las solubilidades están expresadas en unidades de acuomolaLL 
dad. E j : moles de sal por 55,51 moles de solvente.

l-p.113

PROPIEDADES DEL AGUA

Propiedad h 2o D2°

Densidad máxima 1 .00000 1.10596
Temperatura de máxima densidad 3.98°C 11,23°C ■
Punto de fusión 0.00°C 3.813°C
Punto de ebullición 100.00°C 101,431°C

Temperatura Crítica: 374.2°C 371.5°C
Presión 218.53 Atm 218.6 Atm
Densidad 0.325 g/ml 0.363 g/ml

Calor de vaporización, cal/mol 10515 10846
Calor de fusión, cal/mol 1436 1515
Capacidad calorífica, Cp, cal/mol/°C 18.0 2 0 .1

Calor de formación, (25°C), cal/mol 68318 70414

Indice de refracción (20°C) 1.33300 1.32828

Tensión superficial (25°C), dinas/cm 71.97 71.93

Viscosidad, centipoises, (20°C) 1 .0 0 1.25

2-p.lO
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PROPIEDADES QUIMICAS MOLECULARES DEL H 20 Y D 20

Propiedad
H 2° d 2°

Constante de Ionización (25°C) 1 x 10-14 1.95 x 10 - 15

Valores de pH (pD) para:

Actividad 1,0 Molal H+ (D+) 0 0

Neutralidad 7.0 7.36

Actividad 1,0 Molal OH' (OD“) 14.0 14.72

pKa para varios ácidos:

Acético 4.74 5.26

Fosfórico (primera disociación) 7.19 7.75

Cloroacético 2.76 3.20

2-p.ll

CALOR LATENTE DE FUSION DE SOLUCIONES D20-H20

Densidad

g/cm3
Contenido del 

D20 , mol%

Ti
em
po
 

de
 

fu
s.

 
de
l 

h
i
e
l
o
,
m
i
n
. Calor lat. 

cal/g, ded.

de fusión 

del peso

P..F,,

°C

Pto. de fu­
sión según 
La Mer y 
Baker.Al princi­

pio de la 
éxperienc.

Al final 
de la expe­
riencia.

0.9980 (21° C) 94 79.32 79.45
0.9980 (21° C) — 80 79.38 79.51 - --
1.0304 (18’ C) 29.67+0.05 94 79.09 79.16 1.45 - --
1.0304 (18° C) 29.67-t~0.05 104 79.29 79.33 1.35 --
1.0304 (18° C) 29.67+0.05 90 79.10 79.14 1.40 1.20
1.0529 (16.6° C) 50.51+0.05 90 78.54 78.66 2.05 --
1.0529 (í6 .6° C) 50.5+0.05 78 78.46 78.58 2.15 2.00
1.0800 (21° C) 76.36+0.05 90 77.20 77.34 3.05 —
1.0800 (21° C) 76.36+0.05 96 77.42 77.57 3.00 3.00
1.1036 (18.5° C) 97.70+0.05 80 76.12 76.17 3.75 —

1.1036 (t8.53 Q 97.70+0.05 90 76.11 76.16 3.80 —
1.1036 (18 5°C) 97.70+0.05 — 76.44 76.49 3.70 3.75

100.00 Por extrapolación A= 76,15 cal/g

15-p.104
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cal/g cal/mol

Calor latente de fusión de mez­

clas d 2o-h2o.

15-p.105

CALOR DE FUSION DEL D 20

Rango de tempera 
tura

Calor total corrección 
cal/mol

Calor de 
fusión

247.07-288.43 1872.7 373.5 1499.2

273.84-285.43 1796.4 293.5 1502.9

274.97-287.06 1818.3 317.8 1500.5

15-p.l06 Promedio: 1,501 + 3
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CALOR DE FUSION DEL D20

Autores Calor de 
Fusión 
cal/mol

Método Año

La Mer y Baker 1510 1 1934

Jacobs 1525 + 2 2 1935

Brown, B a m e s s  y Maass 1486 + 4 3 1935

Bartholome y Clusius 1522 ± 8 4 1935

Bridgman 1523 5 1935

Long y Kemp 1501 ± 3 6 1936

Redlich y Zentner 1508 ± 2 7 1936

Niwa y Shimazaki 1489 + 93 8 1936

1 .- Depresión del punto de congelación.
2 .- Calorímetro eléctrico.
3.- Método calorimétrico indirecto.
4.- Calorímetro de hielo.
5.- Dependencia del punto de fusión sobre la presión.
6 . - Calorímetro.
7.- Calorímetro eléctrico.
8 .- Presión de vapor.

15-p.106

CALOR DE MEZCLA DE AGUA LIVIANA Y PESADA.

Calor de mezcla para una mezcla equimolecular: 

q = 7,92 + 0,25 cal/mol. en fase líquida (valor experimental): 

de donde se deduce que el calor de formación de HDO a partir 

de H 20 + D 20 :

q'= 16,7 + 0,5 cal/mol. en fase líquida.

En fase gaseosa:

q ,= 34 cal/mol. (valor calculado a partir de la constante de 

equilibrio de la reacción)

13-p.72
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DATOS EXPERIMENTALES DE CALOR ESPECIFICO PARA D 20 PURA

T°K c^.cal / 2
D o0

y
cal/moli2

293 51.46 2 0.20s
303 52.37 2 0.lly
313 53.01 20.046

323 53.65 19.994

333 54.18 19.95^

343 54.98 19.89y

353 55.87
1 9 - 846

363 56.76
19-799

373 57.39 19.78g

383 57.84 19.80q

393 58.25 19.80g

398 58.60 19.83q

13-p.46

CALOR ESPECIFICO A  VOLUMEN CONSTANTE Cv

T (°K) Cv

cal./mol/ 2

283 20,30

303 19,9

323 19,4

343 18,8

363 18,2

383 17,7

13-p.46
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CALOR ESPECIFICO DEL D20

T ( ° C )
C D (D20 )  

C p (H20 )

Cp (DzO) 

50 Kg /  c m 2

cp (D20 )

100 K g / c m 2

20 1, 006 1, 002 1, 000
' 40 1, 004 0, 998 0. 996

60 1, 002 0, 996 0 ,9 9 3
80 0, 997 0. 996 0 ,9 9 5

100 0, 992 0. 995 0, 992
120 0, 986 0. 996 0, 992
140 0, 980 0 .9 9 8 0. 994
160 0, 972 1, 004 1, 000
180 0, 966 1. 014 1 ,0 0 8
2 00 0, 962 1, 030 1 ,0 2 3
220 0, 958 1, 051 1 ,0 4 3
240 0 ,9 5 7 1 ,0 8 3 1 ,0 7 3
260 0 ,9 5 7 1, 130 1, 116
280 0, 957 - 1, 178
300 0 .9 5 8 1 ,2 9 4

13-p.47

Calor específico del D 2O. 

13-p.47
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CALOR ESPECIFICO DEL D 20 A  LA PRESION 

DE SATURACION (B.T.U./Ib . / 2  F.)

T ( ° C ) Valores calculados

395 1, 046
4 0 0 1, 050
410 1, 059
4 2 0 1, 070
4 30  j 1, 080
4 40 1 , 092
4 50 1, 104
460 1, 118
4 70 1 , 1 3 0
480 1, 144
4 90 ■ 1, 159
500 1, 175
510 1, 190
520 i ,  209
530 1 , 2 2 8
540 1, 249
550 - 1, 270
560 1, 292
570 1 , 3 1 8
580 1, 346
5 90 1, 38
6 0 0 1, 42
610 1 , 4 7
6 20 1, 53
6 3 0 1, 59
6 4 0 1, 65
6 50 1, 72
660 1, 80
6 70 1, 88

13-p.49
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Calor específico del D2O. 

15-p.86

50 100 150 200 L50 300 350 400 450 500 550 600 650
°F

Calor específico del D2O a la presión de saturación.
13-p.49
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CALOR ESPECIFICO DEL D20 A LA PRESION DE SATURACION (B.T.U/lb/2 F)

T  ( ° F ) V alores experim entales V alores más p robab les

8 7 , 58 1 , 0 1 4 3 1 , 0 0 4  8
89,  26 0 , 9 9 7 0 1 , 0 0 4 7
88 ,  65 1 , 0 0 7 8 1 , 0 0 4 6
90 ,  55 0 , 9 9 8 4 1, 004 6
92,  14 1 , 0 0 3 5 1. 0 0 4 4
95,  1 1 1 , 0 0  96 1. 004  1
95,  81 0 , 9 9 9 8 1, 0 0 4 0
97,  54 1 , 0 0 8 8 1 . 0 0 3 9
99,  10 0 . 9 9 2 2 1 , 0 0 3 7

104,  50 0 , 9 9 8 5 1, 0031
1 0 4 , 5 4 1 , 0 1 1 3 1 , 0 0 3 1
104,  68 1 , 0 0 9 2 1 , 0 0 3 1
10 5, 08 1 , 0 1 4 8 1 , 0 0 3  1
1 0 6 . 3 4 1 , 0 1 2 5 1 , 0 0 3 0
107,  10 0 . 9 9 9 7 1, 0 0 2 9
1 1 3 , 9 4 0 . 9 8 8 0 1 , 0 0 2 1
1 1 5 , 7 5 1 , 0 0 0 5 1, 0 0 1 9
120,  67 0 , 9 9 0 3 1 . 0 0 1 3
122,  16 0 , 9 9 8 8 1 . 0 0 1 2
139,  39 0 , 9 8 8 7 0 . 9 9 9 2
1 5 6 , 6  0 1 . 0 0 7 5 0 , 9 9 7 3
158,  29 -1, 0086 0 , 9 9 7 1
16 0,  14 1 , 0 0 6  8 0 . 9 9 6  9
1 7 3 , 6 2 0 , 9 8 1 3 0 , 9 9 5 5
1 7 5 , 6  8 0 , 9 8 6 7 0,  99 5 3
177,  48 0 , 9 9 7 2  t 0 , 9 9 5 2
1 7 6 , 0 0 0 , 9 9 7 5  * 0,  9 953
1 9 4 , 0 0 0 . 9 9 3 6  * 0,  9 9 3 8

• 2 1 2 , 0 0 0 , 9 9 1 4 0 . 9 9 2 8
2 3 0 , 0 0 0 , 9 9 3 9 0 ,  9 9 2 4
2 4 8 , 0 0 0 , 9 9 3 9 0,  9 9 2 8
2 6 6 , 0 0 0 , 9 9 5 8 0,  9 9 4 0
2 8 4 , 0 0 0 , 9 9 8 6 0,  9 9 6 3
3 0 2 , 0 0 1 , 0 0 2 0 0 , 9 9 9 8
3 2 0 ,  00 1 , 0 0 5 3 1 , 0 0 4 5
3 3 8 , 0 0 1 . 0 0 4 5 1 , 0 1 0 7
3 5 6 , 0 0 1 , 0 1 5 1 1 , 0 1 8 4
3 7 4 , 0 0 1 , 0 2 7 9 1 , 0 2 7 9
3 9 2 , 0 0 1 , 0 4 2 7 1 , 0 3 9 2

* V alores ex trap o lad o s. 
13-p.48
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COMPARACION DE VALORES OBSERVADOS Y CALCULADOS DE LOS 

CALORES ESPECIFICOS DEL D o0 Y H o0

A C p = [ C p ( D 20 )  - C P ( H 20)]

T  (° K)
A  C  F (calc.) A C p (Exp. )

3 R 3 R

2 0 0, 003 0, 007

30 0 , 0 1 0 0 , 0 1 0

40 0 , 0 2 0 0 , 0 1 0

50 0, 027 0, 0 1 4

60 0, 033 0, 017

80 0 , 0 3 7 0 , 0 2 7

1 0 0 0, 054 0, 0 4 2

1 2 0 0 , 082 0, 0 8 4

160 0 , 160 . 0 , 160

2 0 0 0 , 2 2 0 0 , 2 1 9

2 4 0 .0, 255 0, 2 5 0

2 7 0 0 , 262 0 , 2 6 6

13-p.50

CALOR ESPECIFICO Cp DEL H^O Y D20 Y SOLUCIONES DE AGUA SOLIDA EN EL PUNTO DE FUSION

Conc. del D2O % 29.67 ± O.S 50.51 + O.S 76.36 + O.S 97.70 + O.S

Dens. del 1^0 g/cm^ 1.0304 ( 1S°C ) 1.0529 (16.6°C) 1.0800 (21°C) 1.1036 C 18,S°C )

P. F., °C 1 .45 1.35 1.40 2.05 2.15 3.05 1 3.00 3.75 3.80 3.70

Calor esp. C del 
P

hielo Kcal/Kg2 0.41 0.47 0.41 0.54 0.51 0.54 0.54 0.50 0.S3 0.49

Calor esp. Cp del 

liq. Kcal/Kg9 1 .06 1.07 1.08 1.08 1.06 1.05 1.06 1.06 1.06 1.07

15-p.73
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CALOR ESPECIFICO DEL D20 SOLIDA

t ,  °c

c , Kcal/kg. -

d 2o h 2o

0 0.579 0.4873 ■
- 10 0.545 0.4770
- 20 0.514 0.4647
- 30 0.484 0.4504
- 40 0.457 0.4340
- 50 0.432 0.4160
- 60 0.410 0.3958
- 70 0.391 0.3737

lS.p.73

CALOR ESPECIFICO DEL D20

r. °k

v
ca
l/
mo
l 

°

»* cpDjO 
cj)HaO r, °K

ca
l/
mo
l 

°

** c pDtO 
t* cpHaO

15 0.272 260 10.19 1.179
20 0.532 1.086 270 10.54 1.173
30 1.043 1.060 276.92 Pto. de 

fusión
40 1.524 1.040 280 20.15 1.115
50 1.977 1.043 290 19.91 1.106
60 2.403 1.043 295 19.78 1.100
70 2.821 1.044 — — —
80 3.234 1.052 — — —
90 3.629 1.052 — — —

100 4.047 1.066 — — —
110 4.508 1.092 — — —
120 4,931 1.112 — — —
130 5.325 1.126 — — —
140 5.709 1.143 — — —
150 6.100 1.159 — — —
160 6.500 1.171 — — —
170 6.895 1.174 — — —
180 7.282 1.186 — — —
190 7.666 1.187 — — —
200 8.050 1.194 — — —
210 8.422 1.187 — — — -
220 8.802 •1.191 — — —
230 9.158 1.185 — — —
240 9.500 1.186 — — —
250 9.842 1.178 — — ■ —

15-p.76
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CALOR ESPECIFICO DEL D 20

J

0 * A/

ca
l/
mo
l 

2

T, CK A/

OI 
rH 

.§ 
A I—\v> aj 
i O

T, °K t t

V-
'p

-
ca
l/
mo
l 

2

14.81 3.652 0.243 99.32 5.340 4.005 247.69 5.671 9.785

17.56 2.189 0.403 104.57 5.051 4.254 253.87 6.034 9.999

19.89 2.874 0.532 110.10 5.749 4.519 259.50 5.020 10.18

22.60 3.160 0.660 115.67 5.092 4.781 264.81 5.159 10.36

25.97 3.645 0.831 121.44 6.276 4.996 270.52 5.756 10.69

29.56 3.115 1.027 127.51 5.736 5.236 276.92 Pto. de tusion

32.98 3.114 1.194 133.17 5.313 5.428 279.46 3.561 20.17

37.07 4.685 1.376 138.40 4.932 5.634 283.91 4 558 19.99

38.07 5.145 1.434 143.23 4.509 5.861 289.45 5.700 19.98

41.44 3.795 1.577 147.79 4.182 6.011 295.16 5.497 19.78

42.87 4.253 1.664 153.38 6.9.11 6.217 — — ---
45.14 3.347 1.764 159.98 6.156 6.534 — — ---
46.98 3.730 1.844 166.27 6.175 6.741 — — •-

50.70 3.668 2.016 173.10 7.065 7.027 — — •-

54.64 3.831 2.174 180.00 6.588 7.275 — — *-

59.23 5.226 2.354 186.59 6.136 7.539 — — ---
59.32 2.448 2.374 192.88 5.769 7.747 — — ---
62.37 3.307 2.504 199.19 5.875 8.029 — — ---
65.96 3.737 2.643 205.36 5.754 8.270 — — ---
69.77 3.773 2.813 211.45 5.934 8.456 — — ---
73.99 4.535 2.988 217.19 5.641 8.711 — -- ---
78.61 4.612 3.179 223.11 5.401 8.894 — --- —

83.16 4.345 3.359 229.34 5.538 9.138 — --- ---
87.92 4.860 3.541- 235.39 5.681 9.324 — --- ---
93.51 6.211 3.776 24157 5.594 9.519

15-p.i74

CALOR ESPECIFICO DEL AGUA

T(°K)

C (obs)
P

(cal/mol)

C (calc) 
P

(cal/mol) % error

273.15(p.£.) 18.15 17.40 -4.13

283.15 18.06 15.84 -12.3

293.15 17.99 16.61 -7.67

313.15 17.98 17.39 -3.28

353.15 18.06 18.94 -0 .1 1

373.15(P-e.) 18.14 18.33 1.05

423.15 19.04

6-p.1469
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CALOR ESPECIFICO DEL D20 A  PRESION CONSTANTE 

Cp Kcal/Kg s (fase líquida)

N .  1 

P
1 20 40 60 80 loo

20 1 .005 1 .004 1.003 1.002 1.001 1.00040 1 .00! 1.000 0.999 0.998 0.997 0.99660 0.999 0.9'J8 0.997 0.996 0.995 0.99480 0.998 0.997 0.996 0.995 0.994 0.993100 0.998 0.997 0.990 0.994 0.993 0.992
120 — 0.998 0.997 0.995 0.994 0.992140 — 1.001 0.999 0.997 0.996 0.995160 — 1.007 1.005 1 .003 1 .001 0.999180 — ! .019 1 .017 1 .015 1 .013 1 .010200 — 1.039 1.030 1 .033 I .030 1 .028
220 — — 1.059 1 .055 1 .052 1 .049240 — — 1.092 1.087 1 .083 1 .079260 — — — 1 .133 1 .127 1.121280 — — — — 1.192 1.185300 — — 1.304

Cp Kcal/Kg 5 (fase vapor)

15-p.262
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150 200 . 250 300 350 400 •150 500

0 . 9 9 8 0 , 9 9 5 • 0 . 9 9 3 0 . 9 9 0 0 . 9 8 7 0 . 9 8 4 0 . 9 8 2 0 . 9 8 0
0 . 9 9 4 0 , 9 9 1 0 . 9 8 9 0 . 9 8 ( 5 0 . 9 8 3 0 . 9 8 Ü 0 . 9 7 7 0 . 9 7 4
0 . 9 9 1 0 , 9 8 8 0 . 9 8 6 0 . 9 8 3 0 . 9 7 9 0 . 9 7 ( 5 0 . 9 7 3 0 . 9 7 0
0 . 9 9 0 0 , 9 8 7 0 . 9 8 4 0 . 9 8 1 0 . 9 7 8 0 . 9 7 5 0 . 9 7 2 0 . 9 ( 5 9
0 . 9 8 9 0 . 9 8 ( 1 0 . 9 8 3 0 . 9 8 0 0 . 9 7 7 0 . 9 7 4 0 . 9 7 1 0 . 9 6 8

0 . 9 8 9 0 . 9 8 6 0 . 9 8 3 0 . 9 7 9 0 . 9 7 ( 5 0 . 9 7 3 0 . 9 7 0 0 . 9 6 7
0 . 9 9 2 0 . 9 8 9 0 . 9 8 6 0 . 9 8 2 0 . 9 7 8 0 . 9 7 4 0 . 9 7 0 . 0 . 9 6 7
0 . 9 9 6 0 . 9 9 3 0 . 9 8 9 0 . 9 8 5 0 . 9 8 1 0 . 9 7 G 0 . 9 7 2 0 . 9 ( 5 8
1 . 0 0 5 1 . 0 0 0 0 . 9 9 5 0 . 9 9 0 0 . 9 8 6 0 . 9 8 1 0 . 9 7 ( 5 0 . 9 7 1
1 . 0 2 1 i . 0 1 4 1 . 0 0 7 1 . 0 0 1 0 . 9 9 5 0 . 9 8 9 0 . 9 8 2 0 . 9 7 5

1 . 0 4 1 i . 0 3 3 1 . 0 2 5 1 . 0 1 7 1 . 0 0 9 1 . 0 0 1 0 . 9 9 3 0 , 9 8 5
1 . 0 0 9 1 . 0 5 9 1 . 0 4 9 1 . D.J9 1 . 0 2 9 1 . 0 1 9 1 . 0 0 9 i . 0 0 0
1 . 1 0 7 1 . 0 9 6 1 . 0 8 4 ! . 0 7 2 1 .0(51 1 . 0 4 9 1 . 0 3 7 1 . 0 2 7
1 . 1 6 7 1 . 1 5 0 1 . 1 3 4 1 .1 19 1 . 1 0 5 1 . 0 9 2 i . 0 7 9 1 . 0 ( 5 5
1 . 2 5 7 1 . 2 5 5 1 . 1 9 9 1 . 1 7 8 1 . 1 6 0 ! . 1 4 3 1 . 1 2 8 1 . 1 1 3

340 3fiO 380
1

400 4'_’0 410 460 480 500 520 540

0 .467 0 .471 0 .474 0 .478 0 .483 0 .487 0 .491 0 .496 0 .500 0 .504 0 .508
0 .506 0 .505 0 . 505 0 .506 0 .508 0 .509 0 .511 0 .514 0 .516 0 .518 0 .521
0 .569 0 .555 0 .545 0 .538 0 . 535 0 .53!} 0 .532 0 . 533 0 .533 0 .534 0 .535
0 . G55 0 .519 0 .595 0 .57» 0 .567 0 . 560 0 .555 0 .553 0 .551 0 .550 0 .550
0 .771 0 .703 0 .658 0 .(528 0 .¡507 0 .592 0 .582 0 .57(5 0 .571 0 .567 0 .566

0 .903 0 .820 0 .743 0 691 0 .657 0 .631 0 .613 0 .602 0 .593 0 .586 0 .583
1.266 0 .987 0 .848 0 7(56 0 .713 0 .675 0 .647 0 .631 0 .615 0 .608 0 .602

— 1.222 0 .982 0 854 0 .775 0 721 0 .686 0 .664 0 .647 0 .632 0 .623
— 1.690 1.171 0 9(55 0 .8 19 0 775 0 .731 0 .701 0 .677 0 .658 0 .645
— — 1 468 1 118 0 .945 0 841 0 .782 0 .741 0 .710 0 .686 0 .668

_ _ 1 990 1 333 1 0(58 0 924 0 841 0 785 0 747 0 .717 0 .693
— — 3 019 1 630 1 225 1 029 0 910 0 837 0 785 0 748 0 719
— — 8 20 2 128 1 418 1 143 0 988 0 S93 0 826 0 779 0 745

— 6 41 2 903 1 6(52 1 272 1 070 0 951 0 868 0 81 1 0 771
— — 3 31 4 078 2 014 1 416 1 158 1 012 0 912 0 844 0 797

2 51 5. 458 2 382 1. 594 1 254 1 077 0 953 0 878 0 824
2 819 1 790 1 358 1 145 1 007 0 914 0 852
3 302 2. 000 1 478 1 217 1 0(50 0 952 0 881

2. 246 1 610 1 294 1 1 16 0 993 0 911
2. 442 1 748 1 379 1 175 1 035 0 942

2. 632 1 896 1 470 1 237 1 079 0 975
2. 042 1 5(58 1 302 I 125 1 009
2. 174 1 675 1 372 1 173 1 045

1 784 1.444 1 223 1 083
1 867 1. 517 1 278 1 123

1.588 1 337 1 164

15-p.263
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CALOR ESPECIFICO DEL D20

Tempera­

tura °C

Cp.kcal/kg 2

10 1.009y

15 1.007?

20 1.006-

25 l.OOSj^

30 1.0044

35 1.003g

40 1.003y

45 1.003y

50 1.0041

15-p.78

20.0

19.5 

19JJ

18.5 

18.0

17.5 

17.0

P cP>PCv

N U 0

1

N c
0 20 W 60 80 100 120 'C 

Calor específico del

d 2o-
15-p.84

Kcal/Kg 2

15~p.96
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CALOR ESPECIFICO DEL D20 99,87!

100 kg/cm2 150 kg/cm2 200 kg/ c m 2

t, °c cp.
Kcal/Kg 2

Af, °C t. °c cp ■
Kcal/Kg 2

At, °C t. °c CP,
Kcal/Kg 2

Ai. °C

201.40 1.028 5.658 191.56 1.014 5.691 234.85 1.050 4.863
250.96 1.099 5.762 251.39 1.090 5.852 276.68 1.136 4.604
275.33 1.164 4.727 275.74 1.149 5.453 280.20 1.146 4.142
301.85 1.314 4.520 299.20 1.245 4.616 298.16 1.206 4.434
306.73 1.359 4.340 299.29 1.247 4.142 309.69 1.267 4.167--- — — 310.54 1.325 4.090 315.29 1.302 3.983--- — — 319.68 1.413 3.946 320.41 1.342 4.077--- — — 324.51 1.483 3.339 330.54 1.446 3.910

— —  . — 332.14 1.622 3.124 339.05 1.593 6.303_ — — 336.96 1.843 5.453 340.61 1.625 3.614
1" — — — — — 340.72 1.630 3.651
" — — — — — 350.30 1.954 3.088

— — — — — 355.94 2.414 4.204
" ■■ ---- 359.40 3.031 1.999

225 kg/cm2 - 250 kg/cm2

t. °c cp.
Kcal/Kg 2

AÍ, °C i. °c CP,
Kcal/Kg 2

Ai, “C

275.46/"\ f~\ /n A 1-124 4.869 326.92 1.332 6.379300.33 1.199 4.645 339.91 1.462 5.915
316.01 1.285 4.384 353.08 1.697 8.482
331.03 1.410 3.919 363.26 2.076 6.728
340.37 1.534 3.627 370.74 2.843 3.502
350.40 1.765 4.962 372.84 3.256 3.041
366.40 2.015 4.482 374.68 3.862 2.567
361.47 2.378 3.703 375.84 4.471 2.242
362.56 2.495 3.878 376.77 5.177 1.939
365.09 2.932 3.321 377.96 6.498 1.543
366.27 3.237 2.744 378.43 7.404 1.349
367.06 3.522 2.772 379.15 9.010 1.104
368.38 4.176 2.355 _
368.57 4.288 ‘ 2.027
369.20 4.á99 2.063
369.75 5.692 1-774
369.96 6.047 1.672 — — —

15-p.97
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CALOR ESPECIFICO DEL D?0 99,87% EN LA REGION SUPERCRITICA DE PRESION Y TEMPERATURA

?25 k g / c m 2 ü-iü k g / c m 2

I, ’ C Cp■ o
k c a l / k g -  -

A/, °C t ,  “C CP< 
k c a l / k g -  -

t t ,  “C

2 5 7 . 2 4 1 . 0 8 5 5 . 1 3 3 3 6 4 . 3 1 2 . 3 2 5 2 . 4 6 0
2 8 5 . 0 7 1 . 1 4 7 4 . 8 6 2 3 6 8 . 7 7 2 . 9 6 5 1 . 9 7 7
3 0 8 . 1 8 1 . 2 3 8 4 . 5 0 4 3 7 2 . 2 6 4 . 0 8 9 1 . 5 4 9
3 4 2 . 8 7 1 . 5 7 9 3 . 5 5 3 3 7 5 . 0 0 7 . 1 7 8 0 . 9 7 0 0
3 5 7 . 7 4 2 . 0 9 8 3 . 2 6 7 3 7 6 . 4 8 1 4 . 0 8 0 . 5 9 9 4
3CC. 93 3 . 4 6 6 1. 981 3 7 6 . 9 2 1 9 . 2 0 0 . 4 5 0 5
3 6 8 . 7 6 4 . 4 6 0 1 . 5 2 4 3 7 7 . 2 5 2 3 . 0 1 0 . 3 7 1 4
3 7 0 . 4 1 7 . 0 3 4 0 . 9 8 2 4 3 7 7 . 5 6 2 6 . 0 2 0 . 3 3 2 0
3 7 1 . 2 3 1 0 . 9 4 0 . 6 3 1 0 3 7 7 . 7 1 2 6 . 4 4 0 . 3 2 4 4
3 7 2 . 1 0 6 7 . 4 4 0 . 0 9 6 8 3 7 7 . 9 0 2 6 . 3 8 0 . 3 2 7 5
3 7 2 . G7 4 5 . 5 5 0 . 1 5 1 2 3 7 8 . 2 0 2 3 . 3 8 0 . 3 6 6 7
3 7 4 . 2 3 1 0 . 3 3 0 . 7 0 8 0 3 7 8 . 5 8 1 9 . 8 8 0 . 4 3 3 0
3 7 4 . 4 8 9 . 6 0 6  ' 0 . 7 5 1 0 3 7 8 . 9 6 1 5 . 8 4 0 . 5 4 3 0
3 7 7 . 7 7 4 . 9 3 1 1 . 5 0 6 3 8 0 . 7 2 9 . 0 2 5 0 . 9 5 4 2
3 7 8 . 1 1 4 . 7 3 7 1 . 5 5 7 3 8 4 . 0 1 5 . 1 5 3 1 . 6 7 6
3 8 0 . 1 0 3 . 8 7 8 1 . 9 3 7 3 8 6 . 5 5 4 . 0 5 4 2 . 1 4 2
3 8 2 . 1 3 3 . 3 1 8 2 . 1 8 0 3 9 1 . 9 4 2 . 9 1 1 2 . 6 5 0
3 8 7 . 7 0 2 . 5 0 4 2 . 9 6 3 3 9 8 . 8 8 2 . 2 1 2 3 . 6 5 4
3 9 2 . 2 8 2 . 1 3 0 3 . 6 2 7 4 0 9 . 6 3 1 . 7 1 2 4 . 9 3 0
4 0 1 . 0 0 1 . 7 1 7 4 . 4 6 7 __
4 1 2 . 6 7 1 . 4 1 7 4 . 3 0 0 _ _
4 2 4 . 7 8 1 . 2 1 4 4 . 8 2 5 _
4 3 5 . 8 4 1 . 0 9 2 5 . 8 2 1 i--- _ _
4 5 4 . 6 3 0 . 9 6 6 6 . 9 9 6 — --- .

250 k g / c m

t, *c , p ‘ ° k c a l / k g -
a <, “C

333 30 1 385 3 864
345 38 1 537 3 581
357 53 1 82 5 2 907
366 81 2 336 2 795
374 55 3 814 l 866
376 30 4 792 1 466
378 51 7 558 0 915 8
379 81 11 35 0 6 03 2
380 72 14 83 0 4582
38! 07 15 81 0 4356
381 44 16 08 0 428 0
381 63 16 06 0 4356
382 15 15 01 0 4685
382 62 13 48 0 5 43 7
383 58 10 68 0 7 01 6
38 5 34 7 392 1 047
387 98 5 105 1 535
390 85 3 996 2 012
397 81 2 705 3 034
407 03 2 01 0 3 354
417 90 1 6 0 3 4 298
431 97 1 314 5 461
442 86 1 176 6 040
452 76 1 088 5 8 23

260 | < g / c m 2 275 k g / c m 2 300 k ^ / c m 2

t .  “C e P'  
k c a l / k g -  -

A/, °C /,  ”C CP • 
k c a l / k g -  5

A1, ”C 1. °c CP ■ o
k c a l / k g -  "

At, ”C

361.42 1.870 0.7521 328.99 1.303 3.097 332.89 1.310 4.170355.52 2.076 2.874 350. 17 1.539 2.614 332.90 1.311 4.181371.73 2.613 3.846 365.02 1.896 2.700 344.73 1.408 3.888373.97 2.954 3.354 371.83 2.265 2.770 361.85 1 .663 3.292376.51 3.487 2.898 376.64 2-730 2.256 372.98 2.009 2.717378,20 4.151 2.452 380.87 3.538 1.754 375.76 2.136 3.053379.79 5.132 2.010 384.70 5.082 1.252 381.75 2.568 2 529381.68 7.238 1.511 387.31 7.105 1.217 386.45 3.170 2.328382.68 8.933 1.218 388.16 7.824 1.123 391.10 4.245 1.714383.68 10.87 1.019 389.14 8.360 1.049 393.10 4 83G l .502384 35 11.74 0.9408 389.65 8.539 0.9643 395.06 5.413 1.340384.72 11.89 0.9226 390.11 8.558 1.039 396.18 5.695 l ! 263 
1.243385.22 11.88 0.9269 390.66 8.460 1.056 397.30 5.892385.79 11.48 0.9508 391.43 8.197 1.097 398.23 5.935 1! 232 
I 245386.47 10.60 1.029 392.51 7.679 1.174 399.46 5.841387.65 8.771 1.248 394.88 6.058 1.505 400.44 5.712 1 272 
1.331 
í .507

388.88 7.305 1.501 396.28 5.333 1.572 401.58 5.485391.56 5.312 2 155 401 69 3.640 2.519 403.94 4.883394.99 3.997 2.364 406.93 2.830 3.293 407.16 4.122 1.792
2.218403.56 2.587 3.701 413.37 2.276 3.306 411.53 3.354412.07 1.985 4.897 422.20 1.835 4.122 421.68 2.362 3.228427.70 1.478 5.114 431.57 1.555 3.886 431.12 1.888 2.975—~ — — 441.91 1.362 4.537 443.49 1 545 3.671

452.68 1.219 5.058 452.45 1.370 4.093

15-p.98
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kcal/kg' °

Calor específico del D 2O 

15-p.99

'cal/g- 2
I 1 » 1 

1

97.7%

' l

i

----— _±_ W
—*-

a -f

0
•r

l

Calor específico del hielo. 

15-p.103



20

E
<J
'5c

CJ

'St
_í;

- tí.

có

J£

E
o
'5c «i i?

o
-2É

of

.  íy.. 

ti \

o
JSá

O

' f c o N N o o c N i n M e o e o ^ a i ' f i o Qt' O) O  I- OO 10 IO M  — 0(0 10 CN CT> U3 IO t'-
KOT-cnromo-siDioai-i'.incÓM 
— C N C N C N M -'t '^ lO tO lO lO lO N N N N C O

( N N < f l l D N ’ í ( N ( C O t D L O N N N O N O  cot-niDiD-fficncso-iowocinCT) 
---»Noiov-ooi£!iO'fn-oo)Oíoo
■̂ ■̂ •«COCMINíN — ■ o o o

C'5'fIDN'f— OTfC'IK(NaiO(N(Na)'1" 
l O l D C O l O Í D L O ^ W O - O N ^ l O O O O
IO (D N  O  M - í  00 C-IIO OI f ----- - CO CO - r  CM 1*
I D C O t O N N N N C O C O O l O O - O J n’finCOCOrOcOrQC'DcorOconcOrfrfrr-rrrtf

lO'tO—OM-r-C'lOO'í'
—'O O O O N c O lO ( D C T )  —  —  r ' -  —- 0 0  
M l DNlDC^MTfMlOCIOIMM
n n c O t L O t D h . - l O O O O O T O - '

I I

(OÍNOOCOO-i’ n O t D - O C O l O  r t  O ID -  >t M (O fl IO O IO o  t— lO 'l* O  t~----- --  0  0 1 0 )0 0  03
C N  CS <M CS —  —  • • O  O  O  O

h- t-~ o :o o> io Tt* co cr> en -t io id 
n  o  t  io ce t  io  n  o io  io  ’f  -
t'-CT>CT>̂fcr>r~-coo'>cr>a'>t— cnioIO LO IO ID te  OO O) O  — OJ CO lO nMconcocococot'r'r't'r

Ol^fOlDCOlDIOCOnO
t t O C l O O l O ' t O o O O ' M O O lMooownNfflwotooo
—  l O f l O ’f - t l O l D t O C O O C ' l

cno-^cst^cDiocriiootoCT) rtooin — ooo3coo--t
IM O ) N tO lO ' < , a O O ) » O O N I I
<N • • — o o o  o

i o o r — fc o to in io c ' i  — — o
O c o t ' ------- i i o i o c o c M - r i O T f o

co oo — -tf-----• es <M co oo 10 O I I J 1t  'f w io io to s  oo o o  n iq Cococorocococococo-T-Tf-*}-

\

1
5
-
p
.
1
0
l



21

l< c a l/k g -°

15-p,100
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C A L O R  E S P E C I F I C O  D E L  D 2 0

C p =  c a l o r  e s p e c i f i c o  k J / k g ° K

l OT.p.

’ C c 1 2 3 4 5 e. 7 8 3

4 . 2 5 1 4 , ? ; > 8 4 . 2 4 6 4 . 2 ‘V + 4 . 2 4 1
1 0 ¡ i .  2 3 9 4 . 2 7 7 4 . 2 3 5 4 . 2 5 3 4 . 2 3 1 i :-. t : 2 9 4 . 2 2 0 4 . 2 2 0 4 , 2 2 ¿t 4 . 2 2 3
2 0 ¡ i .  2 2 1 4 . 2 2 0 4 . 2 1 5 ' + « ” 1 7 4 . 2 1 5 4 . 2 1 . ; 4 . 2 1 3 4 , 2 1 2 4 . 2 1 . 0 ^  £>CT/

4 . 2 0 0 l , ~i ~  " -?>, { ¡ + . 2 0 6 4  . 2 0 5 4 . ? r , 4 4 . C C 5 i j. 4 . 2 0 1 4 . 2 0 0 4 . 1 9 9

4 0 ¿ i .  1 5  8 ¡ + . 1 9 7 4 . 1 9 5 4 . 1 = !  5  ; f c . V o ! : .  l ‘ - \ 4 .  1 5 3 4 , 1 9 2 4 . 1 9 1 4 . 1 9 1

5 0 4 . 1 9 0 4 . . l e y 4 .  í e s 4 .  l £ 3 4 . 1 8 7 4 .  . l i ó 4 . A Ü 5 4 . 1 c 5 4 . 1 c . 4 4 .  1 P . 3

6 o 4 . 1 8 3 4 .  <. 32 4 . 1 * 1 4 .  u ' . : 4 . 1 6 c H .  j .  ¡ -J 4 . 1 7 9 4 . 1 7 8 4 . 1 7 7 4 . 1 7 7

7 0 4 . 1 7 6 4 . 1 7 5 4 . 1 7 5 4 .  1 7 4 4 . 1 7 3 i + , r ? 3 4 . 1 7 2 4 . 1 7 1 4 . 1 7 1 4 . 1 7 0

¿ 0 4 . 1 7 0 4 . 1 6 ; / 4  .  l ó o 4 . 1 6 3 4 . 1 0 7 4 . 1 6 7 4 . 1 6 6 4 . 1 6 5 4 . 1 6 5

9 0 4 . 1 6 4 4 . 1 6 4 ¡ i .  1 6 3 4 . 1 6 3 4 . 1 6 , 2 4 . 1 . 6 2 4 ,  l o l 4 . l 6 l 4 . 1 Ó C 4 . 1 6 c-

1 0 0 4 . 1 ' ¡ 9 4 . 1 5 9 > ' - . 1 5 ? 4 , 1 5 3 4 . 1 5 6 4 . 1 5 6 4 . 1 5 7 ‘• • . 1 5 7 4 . 1 5 7 i¡ .  i cr ;

n o Ú l 5  7 4 . 1 - 6 4 . 1 5 6 4  . 1 5 " ? 4 , l ^ ó 4 . 1 5 6 4 . 1 5 6 4 . 1 5 6 4 . 1 ^ 6 4 , 1 5 6

1 2 0 i ; . 1 5 5 4 . i s 6 4 . 1 5 7 ¡ 1 .  i  5 7 4 !  1 5 7 4 . 1 5 7 4 . 1 5 . 3 4 . 1 5 8 4 . 1 ; 8 4 . 1 5 9
1 5 0 L  1 4 . l 6 c 4 . . 1 6 0 h ! i 6 i 4 . 1 0 2 4 . 1 6 3 4 . 1 6 -i 4 , l 6 4 4 . 1 6 5 4 .  1 6 6

1 4 0 4 . 1 6 7 4 . 1 Ó 8 4 . 1 6 9 ' + . 1 7 0 4 . 1 7 2 4 . 1 7 3
*t * ' / ¡ i  j .  . 4 4 . 1 7 6 4 . 1 7 7 4 , ¿  i 9

l f , o 4 . 1 & 0 4 . 1 6 2 4 . 1 6 4 4 . 1 6 5 4 . 1 6 7 4 . 1 8 9 k  • 1 9 1 4 . 1 9 3 4 . 1 9 6 4 . 1 9 6
l 6 o 4 . 2 0 0 4 . 2 0 3 4 . 2 0 5 4 . 2 0 8 4 . 2 1 0 4 . 2 1 3 ! ; . 2 i 5 4 , 2 1 9 4 . 2 2 2 4 . 2 2 5

3 . 7 0 4 . 2 2 8 4 . 2 3 1 4 . 2 : 4 4 , 2 3 3 4 . 2 . 4 1 4 . 2 ‘ '-r - 4 . 2 S 2 4 . 2 5 6 4 , 2 6 0

i o O 4 , ? £ 4 t, £" vj 4 . 2 7 2 4 . 2 7 7 4 . 2 7 1  . 4 . 2 - 3 5 i ; . r O 4 . 2 9 5 ¡ i . r - c - j 4 . 3 0 5
j ^ y < j 4 . 3 1 0 4 . 3 '  5 4 . 3 2 C 4 . 4 . 5 3 1  ■ 4 . 3 : ; 4 . . 3 4 3 l l  . 3 5 :i 4 , 3 6 o

z o o ¡ í . 5 0 6 ¡ + . 3 7 2 4 - 3 7 3 4  < 3 - ^ 5 4 . 3 9 1 4 . 3 9 3 4 . l í 0 ^ 4 . 4 1 1 4 . 4 í 3 :  ¡1 c  c  <•»

2 1 0 4 . 4 3 2 4 . 4 + + 0 4 . 1+4 / 4 , 4 ? * + 4 . 4 6 - 2 4 . 4 ( 0 !•-»• t  t i 4 , 4 5 ?
1.

4 , ; o i

2 2 0  . 4 . 5 1 0 4 . 5 1 8 ¡ + . 5 2 6 4 . 5 3 5 k  c i i . 4 4 . 5 5 2 ¡ i .  * 6 1 * + • 5 7 0 ¿‘ ■ 5 7 9 4 . ñ 8 S

2 3 0 4 . 5 9 3 4 . 6 0 7 4 .  6 1 6 4 . 6 2 6 4 . 6 3 6 4 . 6 '+ 5 ^ ■ * 6 5 5 4 . 6 5 5 4 . 6 7 5 4 . 6 3 5

2 4 0 4 . 6 9 6 4 . 7 0 6 U . " l ¿ 4 . 7 2 7 4 . 7 3 3 4 .  f 4 3 ' + • 7 5 9 4 . 7 7 C 4 . 7 5 1 4 . 7 9 2

2 5 0 4 . 8 0 3 4 . e i 4 4 . 6 2 6 4 . 8 3 7 4 . 5 4 - 3 4 . - 6 6 2 4 . 8 7 4 4 , 6 8 5 I . S 9 5 4 . ^ 0 7

2 6 0 ' ♦ . 9 1 7 4 . 9 2 9 4 . 9 4 0 4 . Q S 2 4 . 9 6 4 4 . 9 7 6 4 . 9 S 9 5 . 0 0 1 5 . 0 1 4 5 - 0 2 7

2 7 0 5 . o 4 o 5 . 0 5 ' + 5 . O 0 8 5 - ó Í l 5 . 0 9 5 5 . 1 1 C 5 . 1 2 5 5 . 1 4 0 5 . 1 5 6 5 . 1 7 1

2 8 o 5 . 1 6 7 5 . 2 0 3 5 . 2 2 0 5 . 2 3 7 5 . 2 5 4 5 . 2 7 2 5 . 2 9 0 5 . 3 0 9 5 - 3 2 7 5 . 3 ^ 7

2 y 0 5 . 3 6 6 5 . 3 8 7 5 . 4 C 7 5 . 4 2 5 5 . ^ 5 0 5 . ^ 7 2 5 . 4 9 4 5 . 5 1 3 5 - 5 4 1 5 . 5 6 5

3 0 0 5 . 5 9 C 5 . 6 1 5 5 . 6 4 2 5 . 6 6 9 5 . 6 9 6 5 . 7 2 4 5 . 7 5 3 5 . 7 8 3 5 . 3 1 4 5 . 6 4 5

3 1 0 5 . 6 7 8 5 . 9 1 1 5 . 9 !+ 5
r  r - Q o 6 . 0 1 7 6 . 0 5 5 6 . 0 9 4 6 . 1 3 4 6 . 1 7 6 6 . 2 1 9

3 2 0 6 . 2 5 3 6 . 3 0 9 6 . 5 5 7 ó .  í * c o 6 . 4 5 7 6 . 5 1 0 5 . 5 6 6 6 . 6 2 2 6 . 6 8 2 6 . 7 4 5

3 3 0 6 . 8 0 9 6 . 8 “ 7 6 . 9 4 8 7 . 0 2 2 7 .  I C O 7 . 1 8 1 7 . 2 6 6 7 . 5 5 6 7 . 4 5 1 7 . 5 5 0

3 4 o 7 . 6 5 6 7 - 7 6 3 7 . 8 3 6 6 . 0 1 2 6 . 1 4 6 8 . 2 6 9 8 . 4 4 3 8 . 6 0 b 3 . 7 8 5 6 . 9 7 6

3 5 0 9 - 1 8 3 9 . 1 + 1 0 9 , 6 5 6 9 . 9 2 9 1 0 . 2 3 I C . 5 3 1 0 . 9 2 1 1 . 3 5 1 1 . 8 2 1 2 0 5

3 6 0 1 2 . 9 4 1 3 . 6 2 í u . l + o 1 5 . 3 1 1 6 . 4 0 1 7 . 7 U 1 9  A 7 2 1 . 3 0 2 5 . 1 9 3 0 . 6 6

1 2 - p . 3 5
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CALOR ESPECIFICO DEL D20

Tempera­

tura °C

C }
P

Kcal/Kg s

Tempera­

tura °c .
cp, 

Kcal/Kg s

11.97 1.0094 31.92 1.0044

13.88 1.007g 32.01 1.0041

14.66 1* 007g 33.83 1.003g

1.004214.78 1.0074 33.92

16.72 1.007s 35.86 1.0041

1.0042

1.003,6
1.003g

1.0033

18.76 1.006,6 37.63

19.56 1.0062 37.66

19.75 1.0061 38.82

19.86 1.0064 41.00

21.53 1.0053 41.24 1.0034

1.0037

1.0031

1.003s

21.75 1.0061 42.06

21.75 1.005,
o

42.35

23.56 1.005g 43.78

24.69 1.0051 47.84 1.0042

25.53

30.03

1.0050 

' 1.0043

52.65 1.0049

15-p.78

kcal/kg

Calor específico del agua natural y  D20 

15-p.77
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CALOR ESPECIFICO DEL AGUA PESADA

T(°K)

Cp (obs)

(cal/mol)

Cp (calc)

(cal/mol) % error

276.98(p.f.) 20.40 18.22 10.7

293.15 2 0 .2 0 16.64 17.6

313.15 20.06 17.74 1 1 .6

333.15 19.94 18.16 8.93

353.15 19.84 18.50 6.75

374.57(p.e.) 19.79 18.85 4.75

423.15 - . . 19.71

6-p.1470

COMPARACION DE VALORES DE CALOR ESPECIFICO OBTENIDO POR VARIOS AUTORES

T°C Autores

pep>
cal/mol2

uc cal/mol 2 

de acuerdo a Eucken y Eigen

0 Jacobs 21 .2 20.4 (extrapolado)

0-18 Clusius y Bartholome 18.18 20.3

4-26 Broun, B a m e s  y Maass 20.4 20.3

26-45 tt 20.1 20.1
4-65 U 2 0 .2 20.1

10 Long y Kemp 2 0 .0 20.3 (extrapolado)

30 ti 19.6 20 .12

15 Cockett y Ferguson 20.18 20.26

40 f 1 20 .10 20.05

50 1 f 20 .11 19.99

lS-p.83
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CALOR ESPECIFICO A  PRESION CONSTANTE DEL AGUA Y DEL VAPOR

Temí..°F
1
1 ' Tentj*.

Presión i 1 1.5 2 3 4 6 S 10 15 20 30 40 60 SO 100 PresiónAgua Sat. Víipor Sat. ¡ 0.99S 0.99S 0 .999 1.000 1.000 1.002 1.003 1.00 4 1.007 1.010 1.014 1.010 1.026 i.CM i.039 Agua Sat.| 0.450 0.45*2 0.454 0.4.'»$ 0.4'.; 0.-=66 0.471 0.475 0.435 0.493 0.5Ú8 0.521 0 513 0.564 0.5S2 Vapor Sat.

1500 0.550 0.559 0.559 0.559 0.55:> 0.559 0.559 0.559 0.5^9 0.559 0.560 0 .5 -0 0.560 0.561 0.561 1500
u s o 0.557 0.557 0.557 0.557 0.557 0.557 0.557 0 .5 jS 0.558 0.55S 0.558 0.55 0.559 0.559 0.559 1480
1400 0 556 0 .55»; 0 .556 0.550 0.5.56 0.55-, 0 .556 0.556 0.556 0.556 0.556 0.557 0.557 0.557 C.5:>$ 1 *09
1440 G.554 U .554 0.551 0.55 4 0.554 o. r , ! 0.55 1 0.55 4 0.554 0.554 0.555 0.555 0.555 0.556 0.556 1140
1420 0.552 0.552 0.552 0.552 0.552 0 552 0.553 0.553 0.553 0.553 0.553 0 .o j 3 0.55  4 0.554 0.555 1420

1400 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 O.5 5 ; 0.551 0.551 0.552 0.552 0.553 0.553 1400
1380 0.540 0.549 0.519 0.519 0.549 0.549 0.5 49 0.549 0.549 0.519 0.550 0.550 r-,550 0.551 0.551 1380
13o0 0.547 0.547 0.547 0.547 0.547 0.547 0.54 7 0 .5  47 U.5 48 0.518 0.548 0.548 0.549 0 .5  40 0.550 1360
1340 0.546 0.515 0.546 0.540 0.545 0.5 0.545 0.546 0.546 O .ó li' 0 .5 -6 0.547 0.5  47 0 .548 0.5 48 1340
1320 0.54 i 0 .541 0.544 0.541 0.5*4 0.54 4 0.5-14 0.541 0-5 4 4 0.514 0.5  45 0.515 0.545 0 .546 0.-5-46 1320

1300 0.5-12 0.542 0.542 0.542 0.542 0.542 C.512 0.542 0.5  J2 0 .5  43 0.543 0.543 0 .5  i ¿ 0.544 0.5  45 1300
1280 0 .540 0.5  iO 0.510 0 .540 0.540 0 540 0.5-19 0.541 0.5 J| 0.5-11 0.511 0.511 0.5  42 0 .543 0.543 1280
1200 0>538 0.539 0.539 0.539 0.539 0.539 0 . y.yj 0.539 0.53H 0.559 0.539 0 .5  U) 0 .5  R» 0. V41 0 .5 4 1 1260
1240 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.533 0.538 0.539 0 .539 0.510 1210
1220 0 .535 0.535 0.535 0.535 0,535 0.535 0.535 0.535 0.535 0.536 0.536 0.536 0.537 0.537 Ü.5oS 1220
1200 0.533 0.533 0.533 0.533 0.533 0.53.* 0.533 0.533 0.534 0.534 0.531 0.53 i 0 .535 0.536 0-536 1200
USO 0.531 0 .5 3 ; 0.531 0.53 l 0.531 0 .5 3 1 0.532 0.532 0.532 0.532 0.532 0.533 0.533 0.531 0.535 1180
1100 0.529 0.5-20 0.530 0 .530 0.530 0. >30 f‘.530 0.530 0.530 0.530 0.530 0 .5 3 1 0.5  >2 0.532 0.65., 1160
1140 0.52S 0.528 0 .528 0 .528 ü.52* 0. '2S 0.528 0.528 0.528 0.52* 0.529 0.529 0.530 0.531 0.531 ¡140
1120 0.520 0.526 0.526 0.526 0.526 0.526 0.526 0.5  c ó 0.526 0.527 0.527 0.527 0.52S 0 .529 0.530 1120
1100 0 .524 0.524 0.521 0.521 0.524 0.524 0.524 0.521 0.525 0.525 0.525 0.526 0.526 0.527 0.528 1100
1080 0.522 0.522 0.522 0.522 0.522 0.-/22 0.522 0.323 0.523 0.523 0.523 0.524 0.525 0 .525 0.526 ION)
1060 0.520 0.520 0.520 0.520 0.520 0.521 0.521 0.521 0.521 0.521 0.522 0 5 °° 0.523 0 .524 0.524 lOi.O
1010 0 .518 0.519 0.519 0.519 0.519 0 .5 Í9 0.519 0.519 0.519 0.519 C.520 0Í52Ó 0.521 0.522 0.523 1010
1020 0.517 0.517 0.517 0.517 0.517 0-517 0.517 0.517 0.517 0.5 ;s 0.51S 0.51S 0.510 0.520 C.521 1020
1000- 0 .515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.516 0.516 0.517 0.51$ 0.519 0.519 ‘ 1000
980 0.513 0.513 0.513 0.513 0.513 o . : i 3 0.513 0.513 0.51 l 0.514 0.514 0.515 0.516 0.517 0.518 980
960 0.511 0.511 0.511 0.511 0.511 0.511 0.512 0.512 0.512 0.512 0.513 0.513 0.514 0 .515 0.516 960
940 0.509 0.509 0.509 0.509 0.509 0.510 0.510 0.510 0.510 0.510 0.511 0.511 0.512 0.514 0.515 940
920 0.507 0.50S 0.5GS 0.508 O.óCi O.50S 0.508 0.508 0.508 0.50S 0.509 0.510 U.511 0.512 0.513 920

GúO 0.500 0.503 o .:o o 0.50? 0.:0?3 0.50*5 0 .59" 0 506 0.596 0.507 0.507 0.-50S 0.509 0 .5 Í0 0.512 900
S80 0.501 9.504 0.504 0 504 0 .50  4 0.504 0.504 0.50  4 0.505 U.505 0.506 U.5UO Ú.oOl* u.5  LvJ 8 5 ^*■•0 0 .502 0.502 0.502 0.502 0.502 i.-.óvO 0.503 0.5» ».j i».593 O.503 0.5»j i .>.50 5 0.506 0 .507 0 59,;-
8 40 0.500 0.500 0.500 0.500 0.500 0 .5 9 : 9. 501 0.591 0.501 0 ."02 0.502 0.503 0.50  í 0 .506 0.507 *40
820 0.443 0.4y8 0.*.)9 0 .499 . 0.4*;- 0. u .j \J.4j9 0.4 y 9 0.4v9 0.550 0.501 0.501 0.503 0.594 0.596 8:.‘0

800 0. 497 0.4'*: 0 .4 ‘*7 0.497 0.497 0.4'-7 0. 'tf»7 0 .1 r-7 0 .W 3 0.45? o . r - ° 0 .50  0 0.501 0 503 O.595 so o
780 0.4^5 0.4!>5 0.4'.<5 0.495 U.4V 5 0 .i9 5 0.495 0.496 0.4.>6 0.496 0.4-.<7 0 .-9 8 0 .5 l*0 0 .502 0.5i 7 *>0
7t. 0 0.-l'.>3 0.403 O.V‘3 0.493 0.493 0. *94 O.-t-'i 0.49* O.-t ? 4 0.195 0.4;«6 0.197 0.19'* 0 .500 0 .5 f2 7:'07-10 U.4',-1 O.-ivl 0.491 0 . 1,2 9 .->2 0.4.'*2 0.1 ‘2 0.492 ¡'*.493 9.4.>3 ú . l  .1 0.495 0.4--7 0 .4 f,,< 0 .5 '.; 7-40
72C 0.400 0.490 0.190 0.490 0.490 0.490 0.490 0.491 0 .4 ’U 0.4'*2 0.493 0 .4 j 4 0.4óü 0 .498 0.500 720

700 0.48S 0.45S 0.488 0.4 vS 0.4*5 0.488 0.489 0.489 0.490 0.190 0.491 0.492 0.195 0.197 0.500 700
650 0 0.4*o 0.430 0.4*6 0.4>7 0.4*7 0.4S7 0.487 0.185 0.4*9 0.490 0.491 0.4-*4 0.496 0.499 6 SO
600 0.454 9.485^ 0.4*5 0.4 ¿5 0.4>3 0.485 0.485 0.486 0.4*6 0.4*7 Ü.48-' 0. l'-ü (?.4a3* 0.196 0.499 6*'9
640 0.483 0.4*3 0.433 0.483 0.4S3 0.4*4 0.464 0.481 0.185 0.486 0.4*7 0. 189 0.492 0.195 0.499 6 40
620 0.4S1 0.4S1 0.181 0.431 0.482 0.482 0.4S2 0.483 0.4S3 0.4S4 0.186 0.488 0.491 0.495 0.499 620

COO 0.479 0.4S0 0.4S0 0.4*0 0.4S0 0.4 SO 0.481 0.4S1 0.482 0.483 0.4S5 0.487 0.491 0.-*95 0.499 600580 0.478 0.478 0.478 0.478 0.473 0.479 0.479 0.480 0.481 0.482 0.48-1 0.486 0.491 0.495 0.500 5S0
500 0.476 0.476 0.476 0.477 0.477 0.477 0.478 0.473 0.479 0.481 0.483 0.48,5 0 .490 0.49G 0.501 560
540 0.475 0.475 0.475 0.475 0.475 0.476 0.476 0.477 0.47S 0.480 0.482 0.4S5 0.491 0.497 0.503 540
520 0.473 0.473 0,473 0.474 0.474 0.475 0.475 0.476 0.477 0.479 0.482 0.4S3 0.491 0.49S 0.505 520
500 0.472 0.472 0.4 72 0.172 0.473 0.17.: 0 .47  i 0.475 0.476 0.478 0.4*1 0.485 0.402 0.50O 0.508 500
-ISO 0.470 0.470 0.470 0.471 0.471 0.4 72 0.173 0.473 0.475 0.477 0.4 SI í'.-i85 o.l'.¡3 0.502 0.511 i80
460 0.469 0 . 169 0.469 0.469 0.170 0.171 0.472 0.472 0 .;7 5 0.477 0 . m 0 .^ 6 . 0 .1 i> 0.505 0.516 460
440 0.467 0.467 0.4».:$ 0.463 0.409 0.170 0 .170 0.471 0.474 0.476 0.481 0. iS7 ' 0 . 0 .5 /9 0.522 •440
42u 0.106 0.46o 0.460 0.467 0.467 0.-.68 0.470 0.471 0.473 0-476 0.482 0.483 0.5C1 0.514 0.528 420
400 0.454 0.105 0.4C5 0.466 0.466 0.467 0.469 0.470 0.473 0.476 0.4S3 (-.490 0 .50  i 0 .520 0.536 4003S0 0.463 0.463 0.461 0.164 0.465 0.466 0.468 0.460 0.473 0.477 0.481 0.492 0.509 0 .527 0 .5  46 3 80
360 0.462 0.462 0.462 0.463 0.464 0.406 0.467 0.469 0.473 0.477 0.4Í>; 0.495 0.515 0.536 0.558 360
340 0.160 0.461 0.461 0.462 0.463 0.465 0.467 0.469 0.473 0.47S 0.4^8 0.499 0.521 0 .546 0.572 3 40
320 0.459 0.460 0 .460 0.461 0.4G2 0.464 0.467 0.469 0 .4 7 4 ' 0.480 0.491 0.504 0.530 0.55S Í70J5 320

300 0.45S 0.459 0.459 0.460 0.462 0.464 0.1C6 0.469 0.175 0.482 0.495 0.509 0.539 1.029 1.029 300
280 0.457 0.4 YS 0.45S 0.160 0.401 0.461 0.407 0 .Í6 9 0.477 0.4S4 0.500 0.516 1.022 1.022 1.022 2S0
2G0 0.450 0.457 0.157 0.459 0.461 Ü.46 4 0 .467 0.470 0.478 0.487 0 505 ÍA ‘17 1.017 1.017 I.O lo 2*»0
240 0.455 0.456 0.457 0.453 0.460 0.464 0.468 0.471 0.481 0.491 L0T2 1.012 1 .0 :2 1.012 1.012 240
220 0.454 0.455 0.456 0.458 0.460 0.464 0.168 0.173 0-4-84 O o S l.CMjS I.GOS l.OOS 1.008 l.’OOS 220

200 0.453 0.454 0.455 0. s5S 0.460 0.465 Q .^7; 1.005 l.OO.J 1.005 1.005 1.005 ' 1.005 1.005 200
ISO 0.452 0.451 0.455 . 0. »5S 0.160 Q J ii1} 1.<J03 l7ñ ? , 1.003 1.003 1.003 1.m03 t .003 1.002 1.002 180
160 0 .45  i 0 .453 0.455 0.Í58 o a o i l.-,:0L 1 .001 1.001 1.001 5.001 1.091 1.001 1.001 1.001 160
140 0.451 0.453 0*454 1.000 1.000 1.090 1.000 1.000 0 •j'io 0.999 0.999 0.«i9U 0.999 (>.999 0.9,<9 i 10
120 O-lóO 0.452 U.999 0.999 0.999 0.999 0.999 0.999 0.999 0.9 'j9 0 .998 0.938 0.998 0 .998 0.998 120

100 0.99S 0.998 0.99S 0.998 0.998 0.998 0.998 0.098 0.998 0.998 0.998 0.098 0 .998 0.993 0.993 ICO
80 0.99S 0.99S 0.99S 0.993 0.098 O.í’95 0.993 0.998 0 .0 ''8 0 .998 0.99S C.998 0.998 0.998 0.998 SO
60 1.000 1.000 1.000 t.000 1.000 1.000 1.000 1.O0 O l.u J ü 1.900 1.000 1.000 0 .9 '*'í 0.999 0.999 60
40 1.00-1 1.004 1.004 1.004 1.0-i4 1.004 i.0 0  V 1.001 1.004 1.091 1.004 I.O04 1.00-t l .00  4 1.003 40
32 1.007 1.007 I.0ü7 1.007 1.ÜJ7 1.007 1.007 1.097 1.007 1.007 2.007 1.007 1.007 1.C07 1.006 32
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Continuación

Temp.

Presión 
\gmi Sat. 
jpor Sat.

150
1.051
0.624

200
1.067
0.661

300
1.093
0.729

400 
l . l  ¡8  
0.7.')2

600
1.168
0 .9 .5

SOO
1.224
i .o ;6

-----fp.

1000
1.236
1.191

rícu /io rn

1500
1.492
1.667

X  r  -

2000
l .S U
2.557

3090
7.646
13.66

4000 COOO 3000 ICOOO

■%

150C3

Temp.
°V 

Presiói 
Aj'tm Sa 

Vapor Sa

1500 
14 SO 
1460 
1440 
1420

0.562
O.óGl
0.551)
0.557
0.556

0.563
0.562
0.560
0.559
0.557

0.565
0.564
0..j02
0.561
0.559

0.567
o.5>>;
0.565 
0 . 563 
0.562

0.571
0.570
0.569
0.568
0.566

0.576
0.575
0.573
0.572
0.571

0.5S0
0.579
0.573
0.577
0.570

0.560
0.590
J.5S9
0.539
0.5SS

0.601
0.601
0.601
0.600
0.600

0.623 
0.623 
0.62 1 
0.625 
0.625

0.645
0.647
0.643
0.650
0.651

0.691
0.694
0.6,98
0.701
0.705

0.737
0.712
0.747
0.753
0.759

0 .7S 0
0 .786
0.793
0 .8 0 0
0.S 03

0.86S 
0.873 
0.883 
0 100 
0.909

1500 
1430 
1409 
1440 
1420

1400
1350
1360
1340
1320

0.554
0.553
0.553
0.540
0.548

0.555
0.554
0.552
0.551
0.549

0.558
0.556
0.555
0.553
0.552

0.560
0.55:'
0 .553
0.556
0.555

0.565
0.564
0.563
0.561
0.560

0.570
0.56;)
0.56*
0.567
0.566

0.575
0.574
0.573
0.572
0.571

0.537
0.5S7
0.586
0.5S6
0.535

0 * 0 0
0.600
0.000
0.600
0.600

0.626
0.627
0.628
0.629
O.boO

0.653 
0.655 
0. <57 
0.660 
0.663

0.709
0.714
0.719
0.725
0.731

0.765

0.7x1
0 .7 li0
0 .300

0 .817
0 .327
0 .838
0.830
0.864

C.926
0.939
0.953
O.hOS
0.933

1 100 
1380 
1360 
1340 
1320

1300
12S0
1200
1240
1220

0.546
0.545
0.513
0.541
0.540

C.51S 
0.516 
0.54 V 
0.5 *3 
0.541

0.550
0.549
0.517
0.546
0.544

0.553
0.552
0.550
0.549
0.548

0.559
0.558
0.550
0.555
0.554

0.565
0.564
0.563
0.562
0.561

0.570
0.570
0.569
Q.56S
0.567

0.5S5
0.535
0.585
0 .5 Í4
0.581

0.600
0.600
u.601
0.601
0.602

0.632
0.634
0.636
0.638
0.611

0.666
0.669
0.673
0.67S
0.6S3

0.738
0.746
0.755
0.765
0.777

0.8 -1
0.824
0.83S
0.855
0.S75

0.879  
0 .897  
0 .913  
0 .9  42 
0 .969

0.998
1.014
1.033
1.053
1.072

1300
1280
1260
1240
1220

1200
11S0
1100
1140
1120

0.538
0.536
0.535
0.533
0.531

0.540
0.,:33
0.536
0.535
0.533

0.543 
0 .5  41 
0.54C 
0.530 
0.537

0.546
0.515
0.544
0.542
0.541

0.553
0.552
0.551
0.550
0.549

0.560
0.559
0.555
0.557
0.557

0.567
0.566
0.565
0.565
0.565

0.584 
0 .58  4 
0.585 
0.585 
0.536

0.603 
0.60  4 
0.606 
0.607 
C.609

0 .6  14 
0.617 
0.652 
0.656 
0.562

0.689
0.6,96
0.704
0.713
0.723

0.790
0.S05
0.S23
0.843
0.S66

0.897
0.922
0.952
0.930
1.025

1.000
1.033
1.070
1.107
1.149

1.095 
1.117 
1.143 
i . 167 
l.IUO

1200
1180
1160
1140
1120

1100
10S0
1060
1010
1020

0.530
0.528
U.527
0.525
0.523

0.532
0.530
0 .52“
U.527
0.520

0.536
0.534
Q.533
0.532
0.530

0.510
0.538
0.537
0.536
0.535

0.543
0.547
0.546
0.545
0.545

0.55C
0.555
0.555
0.555
0.555

0.504
0.564
0.564
0.565
0.565

0.5S7
0.588
0.590
0.592
0.594

0.612
0.615
0.6.18
0.622
0.627

0.66S
0.676
0.6*5
0.695
0.707

0.735
0.749
0.765
0.733
0.S04

0.893
0.024
0.960
1.002
1.051

1.070
1.120
1.176
1.238
1.306

1.193
1.212
1.295
1.351
1.399

1.220
1.210
1.260
1.282
1.298

1100
1080
1060
1040
1020

1000
9S0
960
940
920

0.522
0.520
0.510
0.517
0.516

0.524
0.523
0.521
0.520
0.519

0.529
0.528
0.527
0.526
0.525

0.531 
0.533 
0.532 
0.53  í 
0.531

0.54 1 
0.514 
0.543 
0.543 
0.544

0.555
0.555
0.556
0.556
0.553

0.566
0.567
0.563
0.570
0.573

0.597
0.601
0.605
0.610
0.617

0.633
0.640
0.64S
0.653
0.669

0.721
0.737
0.756
0.778
0.803

0.S29
0.858
0.S93
0.934
0.984

1.110
1.1S0
1.267
1.376
1.520

1.3,82
1.475
1.59S
1.703
1.819

1.471 
1 531 
1.595 
1.639 
1.667

1.306 
1.312 
¿.310 
1.299 
1.281

1000
980
960
940
920

900
SSO
SCO
840
820

0.515
0.513
0.512
0.511
0.510

0.513
0.516
0 .5 :5
C.514
0.514

0.524 
0 .5 -'o 
9.523 
0.522 
0 522

0.530
0.530
0.530
0.530
0.531

0.544 
Ú. >15 
0.546 
0.548 
0.550

0.559
0.
0.564
0.56S
0.572

0.576

0..r S4
0.590
0.597

0.62-4
J.Ü33
0.6  a
0.657
0.672

0.683
0.ÓU9
0.718
0.740
0.767

0.S34 
u.872 
0.91S 
0.977 
1 -05 1

1.043 
¡.130 
1.2 -í 0 
1.3').> 
1.620

1.716
i .993 
2 .3 1C 
2.653 
2.386

T.932
2.üu0
2 .0 :9
1/>78
1.883

1.660 
l.t,33  
1.593 
1 547 
1.503

1.259
1.2o2
1.212
1.1^2
1.175

900
S80
860
840
S20

SOO
7bO
700
740
720

0.500
0.503
0.507
0.507
0.500

0.513 
0 .5  lo 
0 .512 
0.512 
0.512

0.522
0.522
0.523
0.52 4

0.532 
0.533 
0.535 
0.537 
0.510

0.553
0.557
0.561
0.567
0.574

0.577
0.534
0.592
0.-f*2
0.613

0.605 
0.615 
0.62S 
0.6 i? 
0.669

0.690
0.712
0.738
0.770
0.811

0.800
0.810
0.892
0 .‘J60
1.052

1.16,0
1.312
1.542
1.913
2.534

1.967 
2 .550 
4.462 
8.1 19 
3 .458

2.872 
2.5 57 
2.156 
l .< v :  
1.096

1.765;
1.670
1.576
1.493
1.421

• .459
1.416 
1.370 
1.332 
i . 290

1.! 57 
1.1 O  • 
1.126 
l . i U  
1.100

800 
7S0 
760 
7 40 
720

700
6S0
6eo
640
620

0.500
0.506
0.507
0.507
0.509

0.513
0.514
0.515
0.517
0.519

0.528
0.530
0.534
0.53.8
0.543

0.5 H  
0.519 
0.555 
0.562 
0.571

0.5S2
0.562
0.601
0.619
0.637

0.627 
0.64 4
0.065 
0.690 

• 0 .720

0.681
0.7O7
0.738
0.777
0.326

0.S6I
0.927
1.015
1.135
1.308

i.is:
1.365 
1.639 
2.219 
1.614

W ir
1.851
1.601
1.455

2.237 
1.789 
1.537 
1.45 4 
1.362

1.557 
1.450 
1.369 
1.303 
1 252

I.35S
1.303
1.256
1.216
1.184

1.250
1.217
1.187
1.157
1.136

1.089
1.079
1.071
I.C63
1.056

700
680
660
640
620

600
680
560
540
520

0.510
0.513
0.516
0.519
0.524

0.522
0.526
0.531
0.533
0.545

0.550
C.55S
0.563
0.580
0.594

0.582
0.535
0.611
0.630
0.653

0.659
0.085
0.717
0.756
0.804

0.757
0-S04
0.8G2
0.937
¡L035

0.888
0.969

m
1.221

J ^ S 6
i.3 ‘73
1.309
1.249
1.201

1.453
1.351
1.281
1.229
1.189

1.353
1.289
1.237
1.196
1.16-1

1.295 
1.2 43 
1.202 
1.169 
1.142

1.211
1.173
1.151
1.128
1.109

1.157
1.134
1.115
1.093
1.0S3

1.113
1.102
1.087
1.074
1.062

1.052
1.046
1.039
1.031
1.024

600 
580 

* 560 
540 
520

500
4S0
400
440
420

0.530
0.537
0.545
0.556
0.568

0.554
0.565
0.573
0.51*4
0.614

0.611
0.632
0.657
0.637
QJ?A

O.KSO 
0.711

1.09 l

m
1.132 
i. 110 
1.091

1.187
1.154
1.12*
1.1«>7
1.039

1.131 
1.150 
i . 125 

•1.101 
1.087

1.169 
1.140 
1.117 
1.098 
l.OSL

1.157
1.131
1.110
1.092
1.076

1.137 
1.115 
1.096 
1.080 
1.067

1.120
1.101
1.051
1.070
1.058

1.092 
1.077 
1.06 4 
1.052 
1.0 42

1.069
1.057
1.017
1.038
1.029

1.051 
1.041 
1.033 
1.025 
1.018

1.017 
1.010 
1.00 4 
0.999 
0.99  i

500 
180 
460 
4 40 
420

400
3S0
360
340
320

0.583
0.601

m
1.036

0-636
1.066
1.051
1.044
1.036

1.079
1.065
1.054
1.044
1.035

1.07$ 
1.065 
1.053 
1.043 
1.034

1.076 
1.063 
1.052 
1.042 
1.033

1.074
1.061
1.U50
1.040
1.032

1.072
1.059
1.0*9
1.039
1.031

1.067 
1.056 
1.0 45 
1.036 
1.023

1.063
1.052
1.042
1.033
1.026

1.055
1.044
1.036
1.02$
1.021

1.047
1.038
1.030
1.022
1.016

1.034
1.026
1.010
1.013
1.007

1.022
1.015
1.009
1.004
0.999

1.011 
1.006 
1.00 i 
0 .996  
0.992

0.990
0.<>86
0.982
0.979
0.976

400
380
360
340
320

300
280
260
240
220

1.028
1.022
1.016
1.012
1.008

1.02S
1.022
1.016
1.011
l.OOS

1.028
1.021
1.016
1.011
1.007

1.027
1.021
1.015
1.011
1.007

1.026
1.020
1.014
1.010
1.006

1.025
1.019
1.013
1.009
1.005

1.024
1.018
1.013
1.003
1.005

1.022
1.016
1.011
1.006
1.003

1.019
1.014
1.009
1.004
1.001

1.015 
1.009 
1.005 
1 .001 
0.993

1.010
1.005
1.001
0.997
0.994

1.002
0.998
0.994
0.991
0.983

0.995
0.991
0 .^3 3
0.985

• 0.9S2

0 .938
0.9S5
0.932
0.979
0.977

0.973
0.971
0.96S
0.^66
0.964

300
2S0
260
210
220

200
ISO
160
140
120

1.005
1.002
1.000
0.999
0.908

1.004
1.002
1 0 0 0
0.999
0.993

1.004
1.002
1.000
0.998
0.997

1.0(M 
i .001 
0.999 
0 .993 
0.9'J7

1.003
1.001
0.999
0.997
o.yoo

1.002
1.000
0.G98
0.y97
0.996

1.002
0.999
0 .997 '
0.996»
0.995

1.000 
0.99S 
0.996 
0 .99  4 
0.993

0.99S
0.996
0.994
0.992
0.991

0.995 
0.993 
0.9'.» 1 
0.939 
0.98S

0.992
0.939
0.987
0.936
0.9S4

0.9S6
0 .'H 3
0.9SÍ
0.9S0
0.97S

0.980  
0.973  
0 .(,70 
0.97  4 
0.972

0.975
0.073
0.971
0.969
0.967

0.963
0.961
0.959
0.958
0.957

200
180
160
140
120

100
80
60
40
32

0.997
0.993
0.999
1.003
1.006

0.907
0.997
0.999
1.003
1.006

0.997 
0.997 
0 .993 
1.002 
• .005

o.yoo
0.996
0.997
1.001
1.004

0.996
0.995
0.996
l.o n o
1.002

0.995
0.994
0.995
0.998
1.000

0.99 4 
0.99 4 
0.994 
0.997 
0.999

0.992
0.991
0.991
0.993
0.994

0.990 
0 9S9 
0.989 
0.989 
0.990

0.986 
0.985 
0 .98  4

0.9S3

0.983
0.9-81
0.979
0 97»;
0.975

0 .u 76
0.974
0.970
iinr,-,
0/962

0.970  
0.96K 
0.963 
0.95  4 
0.9 49

0.965
0.962
0.956
C.915
0.937

0.955
0.951
0.942
0.920
0.904

100
80
60
40
32

14-p. E18 y E19
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COEFICIENTE DE COMPRENSIBILIDAD 

ISOTERMICA X PARA D 20 100!

COEFICIENTE DE TERi^DDIFUSION EN EL SISTEMA. D 20 Y H 20

= 7.10"^ ± 3.10"^ temp."^

13-p. 30

COEFICIENTE DE DIFUSION DEL H 20 MEDIDO POR EL DEUTERIO 

D x 105 ( en cm^/seg)

T °C Método del capilar Método del diafragma

0 , 0  ± 0 , 1 1 ,0 0 + 0 ,0 1 1
5,2 ± 0 , 1 1,23 0,017 1,29

16,1 ± 0,05 1,65 + 0,035

17,5 1,77

25,00+ 0 ,0 1 2,14 ± 0,032 2,12
35,00± 0 ,0 2 2,76 ±0,037 2,75

45,0 + 0,05 3,45 + 0,024 3,52

55,0 ± 0,15 4,12 + 0,074 4,39

13-p.27
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COEFICIENTE DE DIFUSION DEL HIELO 

D = 1,0_1° cm^ seg"^

13-p.27

DIFUSION DEL HD160, H 2180 EN H 20 

D x 10$ (en cm^/seg)

T °C H D 160 H2,8°

1 ,1 1 1,44 + 0,097

4,9 1,55 ± ,062

5,0

1 0 ,0 1,57 ± 0,04 1,90 ± ,04

15,0

18,0 2,06 t ,05 2,35 ± ,16

25,0 2,34 + ,08 2 ,6 6 ± ,12
35,0 3,49 + ,15

45,0 3,87 ± ,07 4,38 + ,11

55,0 4,35 + ,08 5,45 + ,30

13-p.28

COEFICIENTE DE DIFUSION DEL H 20 MEDIDO POR EL 180

T °C D x 10^ ( en cm^/seg)

1,11 ± 0,09 1,52 + 0,07

4,9 + ,10 1,71 t ,027

10,0 + ,04 2,01 + ,09

18,0 + ,03 2,51 + ,20

25,0 + ,01 3,01 i- ,22

35,0 + ,01 3,87 ± ,052

45,0 + ,02 4,68 + ,12

55,0 + ,03 5,83 + ,30

13-p.28
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Fracción molar del D 2O

Variación del coeficiente de difusión 
con la fracción molar del D^O.

13-p.29

D ¿ O  e n  ° /o
1 8

Referencia: 000000000 O 
---------- D

Coeficiente de difusión de las mezclas D20 Y H 20, 
medido por el ^ 0  y D,

13-p.29
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COEFICIENTE DE DIFUSION DEL H 20, MEDIDO POR EL HDO

D x 10^ (cm^ seg. ^) :

11,28 a 1°C 

22,61 a 25°C

13-p.28

COEFICIENTE DE DIFUSION DE MEZCLAS DE D20 Y H 20 MEDIDO POR EL DEUTERIO

D = 2,26 a 2,32 x 10“ 5 cm2 seg"^ par-a T = 25,0 °C ± 0,4 °C

13-p.29

COEFICIENTE DE DIFUSION MUTUO ENTRE H 20 Y D 20 ¡

a 5°C 105 D = 1,295(1 - 0,2390 N + 0,0375 N 2) + 0,001 

a 25°C 105 D = 2,272(1 - 0,1963 N + 0,0335 N 2) + 0,003 

a 45°C 105 D = 3,532(1 - 0,1666 N + 0,0236 N 2) ± 0,003 

N = Fracción molar de D20 en la mezcla 

D en cm2/seg.

13-p.30 .

COEFICIENTE DE DIFUSION DEL D 20 Y H 20 VAPOR EN EL AIRE

Gas T (°C) D^2°(cm2 seg

h 2° - air 24,8 0,257

d20 - air 24,8 0,247

d20 - air 40,0 0,227

d 20 - air 45,0 0,288

d 20 - air 60,0 0,314

CDi2 = coeficiente de difusión corregido a 760 mm.)

13-p.30
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COEFICIENTE DE DILATACION CUBICA DEL D 20

a. 104 = 23,84 para l^O,

= 22,82 para D2O 99,8$

13-p.34

EXPANSION TERMICA DEL AGUA PESADA 

ENTRE 10 y 13 °C

Rango de 
temperat.

b
ó
X
■«
<
1

~A dDtO'10*

1 2 Promed.

10.0—10.2 17.8 —3.5 —3.5 -3.5
10.2—10.4 18.4 -3.1 —3.3 —3.2
10.4 —10.6 19.1 —2.3 —2.4 —2.4
10.6—10.8 19.5 - 1.8 - 1.6 — 1.7
10.8—11.0 20.1 — 1.1 -0.9 - 1.0
11.0- 11.1 10.3 —0.20 -0.25 —0.23
11.1 — 11.2 10.4 -0.15 —0.11 —0.13
11.2—11.3 10.4 —0.03 —0.07 —0.05
11.3—11.4 10.6 +0.18 +0.16 +0.17
11.4—11.5 10.8 +0.36 +0.41 +0.38
11.5—11.6 10.9 +0.51 +0.46 +0.49
11.6-11.7 10.9 +0.67 +0.64 +0.65
11.7—11.8 11.2 +0.81 + 0.88 +0.85
11.8—11.9 11.2 +  1.01 +  1-07 +  1.04
11.9—12.0 11.4 +  1.25 +  1.21 +  1.23
12.0—12.2 23. t + 2.8 +2.9 +2.9
12.2—12.4 23.6 +3.4 +3.2 +3.3
12.4—12.6 24.2 +4.1 +3.9 +4.0
12.6—12.8 24.7 +4.8 +4.5 +4.6
12.8—13.0 25.1 +5.2 +5.0 +5.1

1S-p.30
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EXPANSION TERMICA DEL AGUA PESADA ENTRE 13 Y 27 °C

A

Rango de 

temp.

—a ¿ d 8o - ,ü‘

Promedio1 2 3 4

13.0—13.5 64.9 17.0 16.8 17.6 17.6 17.3
13.5—14.0 67.9 20.6 20.4 21.3 21.0 20.8
14.0—14.5 70.9 24.9 24.2 25.1 24.8 24.7
14.5—15.0 73.8 29.1 28.8 29.0 30.2 29.3
15.0-15.5 76.8 32.7 33.0 33.2 31.2 32.5
15.5—16.0 79.6 37.0 37.3 35.7 35.3 36.3
16.0—16.5 82.5 40.0 39.0 39.5 39.5 39.5
16.5—17.0 85.4 43.8 42.1 43.1 43.3 43.1
17.0—17.5 8 8 . 1 46.7 46.6 46.5 46.8 46.6
17.5—18.0 90.9 49.0 50.4 49.1 50.1 49.7
18.0—18.5 93.7 54.9 55.0 52.7 52.7 53.8
18.5—19.0 96.4 57.4 56.5 56.6 55.9 56.6
19.0—19.5 99.0 59.8 60.1 60.4 60.2 60.1
19.5—20.0 101.8 63.6 63.6 64.1 62.6 63.5
20.0—20.5 104.3 68.7 68.3 67.1 65.6 67.4
20.5—21.0 107.0 . 70.2 70.1 69.9 71.5 70.4
21.0—21.5 109.6 73.5 73.8 73.5 72.5 73.3
21.5—22.0 112.1 74.7 76.3 77.7 76.7 76.4
22.0—22.5 114.7 80.7 79.3 79.7 78.7 79.6
22.5—23.0 117.2 82.3 83.0 82.4 83.6 82.8
23.0—23.5 119.7 86.0 86.9 86.7 84.6 86.1
23.5—24.0 122.1 86.3 90.1 89.3 88.4 88.4
24.0—24.5 124.6 91.8 91 .2 92.2 92.6 92.0
24.5—25.0 127.1 96.7 95.8 94.7 95.5 95.7
25.0—25.5 129.4 97.5 99.0 97.9 96.3 97.7
25.5—26.0 131.7 101.2 101.8 101 .5 101.8 101.6
26.0—26.5 134.2 104.4 104.7 103.7 104.5 104.3
26.5—27.0 136.5 105.5 106.9 107.9 105.1 106.4

EAd-10» 2861.9 1796.0 1801.0 1798.1 1788.6 1795.9

1 5 - p , 3 1

COEFICIENTE PIEZO OPTICO ADIABATICO.

D 20 99,8! : 10,51 . 10"6 por atm. 

H 20 : 14,66 . 10"6

1 3 - p . 9
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C o n c e n t r a c i o n e s  de e q u i l i b r i o  del H 20, H D O  y D 20 en 

f u n c i ó n  de la c o n c e n t r a c i ó n  t o tal de d e u t e r i o  en agua 

3-p.128
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1 3 - p . 1 7

CONDUCTIVIDAD TERMICA DEL AGUA PESADA

t, °c x d 2o/x h 2o

* d 20

cal kcal

cm .seg2 3 tr 10

10 0,973 13,66.10"4 0,492

20 0,973 14,06.10"4 0,506

30 0,973 14,35.10-4 0,517

40 0,973 14,62.10'4 0,526

50 0,973 14,87.10'4 0,535

60 0,973 15,10.10"4 0,544

15-p.123
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RELACION DE CONDUCTIVIDADES 
TERMICAS DEL D 20 Y H zO

T (°C)
\ o

V
0 0,987

10 0,984
20 0,9806
30 0,9774
40 0,974
50 0,971
60 0,9676
70 0,9645
80 0,9613
90 0,958

100 0,955

13-p.l8

Conductividad térmica del D20 á Xa presión de saturación.
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CONDUCTIVIDADES TERMICAS DEL H 20 Y D20 ( en joul.cm.cm-2. seg"1 . ^C'1)

T(°C) 0 20 40 60 80

h 20 0,00561 0,00604 0,00632 0,00657 0,00673

d 20 0,00554 0,00579 0,00600 0,00620 0,00641

13-p.19

o
♦H

\<D
4->

nzí

•iH
>

•H
4->
O

- 9tí
o

C J

Conductividad térmica del D 20 y H 20  

(en joules cm. aiT2 . seg-1 . °C' 1 x 104) 
Ref. --- D 20 a 99,95 % . 

D 20'a 95 % .

t°C

13-p.20
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CONDUCTIVIDAD TERMICA DEL D o0 Y H o0

T ( ° F ) K )20 ^  h2o

105,  3 0,  345 0,  374

142 ,  9 0, 351 0 , 3 8 2

1 60 ,  9 0, 355 0 , 3 8 7

17 8 ,  9 0, 360 0 , 3 9 0

2 0 1 ,  0 0, 368 0 , 3 9 4

2 1 7 , 0 0, 371 0 , 3 9 5

235 , 0 0, 374 0 , 3 9 6
2 5 5 ,  9 0, 374 0 , 3 9 6

2 7 1 , 2 0 , 3 7 4 0 , 3 9 6

2 9 8 ,  9 0,  374 0 , 3 9 6

3 0 6 ,  0 0, 375 0,  395

3 2 5 , 9 0, 372 0 , 3 9 3

3 3 9 , 3 0 , 3 7 1 0 ,  392

1 3 - p . 20

VALORES MEDIOS DE LA CONDUCTIVIDAD TERMICA DEL D20 A LA PRESION DE SATURACION (kcal m'1 h‘1 °C’1)

T (°C) X T (°C) X T (°C) X T (°C) X

10 0, 492 110 0, 548 210 0, 503 310 0, 382

20 0,501 120 0 ,547 220 0 ,4 9 3 320 0, 365

30 0 ,5 1 0 130 0, 545 230 0 ,4 8 3 330 0, 346

40 0 ,5 1 8 140 0, 543 240 0,472 340 0 ,3 2 5

50 0, 525 150 0, 540 250 0, 451 350 0, 300

60 0 ,5 3 2 160 0, 536 260 0 ,4 4 9 360 0 ,2 6 5

70 ' 0 ,5 3 8 170 0 ,5 3 0 270 0 ,4 3 7

80 0 ,5 4 3 180 0 ,5 2 4 280 0 ,424

90 0, 546 190 0, 518 290 0,411

100 0, 548 200 0,511 300 0, 397

13-p.21
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CONDUCTIVIDAD TERMICA DEL D 20 EN EQUILIBRIO CON 

VAPOR SATURADO

p -
kg/cm2

Difer. 
de temp. 
sn las 
oaredes

¿í, °c

Difer. 
de temp. 
en la 
capa del
d 2°

D,0,

Q.
Kcal/h

Kcal 
m.h.5

i . °C

1 7.87 0.8282 0.506 25.3
1 0.84 5.61 0.5909 0.507 25.5
1 0.86 5.84 0.6155 0.507 25.6
1 0,83 5.62 0.59.30 0.507 26.0

0.86 5.76 0.6117 0.511 28. 1
1 0.88 5.90 0.6281 0.512 28.8
1 1.17 7.87 0.8365 0.511 29.6
1 0.85 5.68 0.6032 0.511 29.8
1 1.19 7.92 0.8461 0.514 32.9
1 1.19 7.94 0.8470 0.513 34.3
1 1 .20 7.92 0.8772 0.533 64. 1

15 1 .03 6.62 0.7510 0.546 85.9
15 1.38 . 8.94 1.0104 0.544 88.2
15 1.25 - 8 . 16 0.9269 0.546 118.7
17 1.26 8.50 0.3522 0.539 149.1
33 1.26 8.92 0.9732 0.524 185.7
33 1.26 9.25 0.9812 0.509 204.0
33 0.79 6 . 13 0.6258 0.490 220.4
33 1 .24 9.62 0.9835 0.491 221.8
37 0.79 6.61 0.6364 0.463 243.6
37 0.94 7.88 0.7537 0.460 246.9
71 0.51 4.55 0.4187 0.441 264.4
67 0.52 4.83 0.4290 0.427 279.1
75 0.52 4.87 0.4277 0.422 286.4

114 0.54 5.32 0.4463 . 0.399 299.3
129 0.51 5.36 0.4343 0.385 310,3
m 0.44 5.04 0,3734 0.355 325.3
207 0.27 3.40 0.2393 0.319 344.3
208 0. 11 1.52 0.0950 0.282 355.2

15-p.128
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¡cca ' / m- hr -  °

IS-p.128

COEFICIENTE DE PRESION (a) DE LA CONDUCTIVIDAD TERMICA DEL D 20.

T(°C)
a x IO4 
( a tm_L) T(°C)

a x 10 
( a t m  ^ )

80 0.  77 180 1 . 2 2
100 0. 84 2 00 1 . 3 5
120 0,  92 2 20 1 . 4 9
140 1 . 0 1 240 1 . 6 5
160 1. 11 260 1.  84

13-p.23
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VALORES MEDIOS DE LA CONDUCTIVIDAD TERMICA DEL D20  ( 1 0 ' 4 c a l  era ' °C” ' s e g " ' )-1 «--I

P r e s i ó n

( at m. )
Temperatura °C

8 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0 2 0 0 2 2 0 2 4 0 2 6 0

1 0 0 1 5 , 5 2 1 5 , 6 6 1 5 ,  6 0 1 5 , 4 3 1 5 ,  2 0 1 4 ,  91 1 4 ,  53 1 4 , 0 9 1 3 ,  53 1 2 ,  91

2 0 0 1 5 , 6 4 1 5 ,  79 1 5 ,  7 4 1 5 , 5 9 1 5 ,  3 6 1 5 ,  0 9 1 4 ,  7 3 1 4 ,  2 9 1 3 ,  7 5 1 3 , 1 5

3 0 0 1 5 .  76 1 5 ,  93 1 5 ,  3 9 1 5 , 7 4 1 5 , 5 3 1 5 ,  2 7 1 4 ,  92 1 4 ,  5 0 1 3 .  97 1 3 . 3 8

4 0 0 1 5 .  8 7 1 5 ,  06 1 6 ,  03 1 5 ,  90 1 5 ,  7 0 1 5 , 4 5 1 5 ,  11 1 4 ,  71 1 4 .  19 1 3 , 6 1

5 0 0 1 5 ,  9 9 1 6 , 2 0 1 6 ,  17 1 6 ,  0 5 1 5 ,  86 1 5 , 6 3 1 5 . 3 1 1 4 ,  91 1 4 ,  4 1 1 3 ,  8 5

13-p.22

RELACION DE CONDUCTIVIDADES K,., Q / KQ Q

Presión Temperatura ( C)

atm 8 0 100 120 140 160 180 2 0 0 2 2 0 2 4 0 2 6 0

100 1 , 0 4 5 3 l , 0 5 2 2 1,  06 11 i . 0 7 2 7 1 , 0 8 3 9 1,  0 9 36 1 , 1 0 4 7 1.  1121 1.  1 2 3 0 1 ,  1 3 1 5

2 0 0 1 , 0 4 6 3 1 , 0 5 2 0 1,  0 62 1 1 , 0 7 2 7 1. 0 8 3 0 1 . 0 9 1 7 1.  1 01 5 1 , 1 1 1 6 1,  1 2 5 3 1,  1 3 2 5

3 0 0 1 . 0 4 5 0 1 , 0 5 1 3 1 , 0 6 3 1 1 . 0 7 2 8 1 , 0 S 3 9 1 , 0 9 1 5 1 , 1 0 4 0 1.  1 1 4 9 1 .  1 27 5 1 , 1 3 5 6

4 0 0 1 , 0 4 8 2 1 , 0 5 1 6 1,  0 6 4 0 1 , 0 7 4 6 1 . 0 3 4 8 1 . 0 9 5 0 1 , 1 0 6 4 1.  116 2 1,  1 2 97 1 , 1 3 8 6

Valores
medios

1 . 0 4 6 2 1 , 0 5 1 9 1 , 0 6 2 6 1 , 0 7 3 2 l , 0 3 3 9 1,  0 9 2 9 1.  1041 1.  1 1 3 7 1,  12 6 4 1 , 1 3 4 5

Di ferenci as 0 , 0 0 1 2 0 , 0 0 0 2 0 ,  00 1 1 0 ,  0 0 0 3 0 ,  0 0 0 6 0,  0 0 1 4 0 ,  0 0 1 8 0 ,  0 0 1 9 0 ,  0 0 2 5 0 ,  0 0 2 8

1 3 - p .23
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H. Ziebland y J . B u r t o n ^ O )

°'5*~--- . uo . D. Timrot y N. VargaftikÓr^O)

— u& - A. Lowson y A. J a i n ^ O )  

Q t L i .j. i i I ■ I .. i i . . .  .
3QÜ m 500
Coeficiente de presión de la con­
ductividad ténnica.

15-p.134
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CONDUCTIVIDAD TERMICA DEL D20

/, °c />,atm

N
2 

de
 

d
e
t
e
r
m
i
­

n
a
c
i
o
n
e
s
.

De
sv
. 

e
s
t
a
n
d
a
r
d
 

c
a
l
/
c
m
.
s
e
g

.2 
1
0
~
4

txO

? 7
iz o
O -H 

03 O I kc
al
/n
rh
r*
 

2
1

75.7 294 15.73 0.5663 5 0.031
75.8 24 15.31 0.5512 7 0.036
82.5 97 15.65 0.5634 6 0.056
82.5 195 15.74 0.5666 5 0.045
82.5 294 15.84 0.5702 6 0.054
85.6 24 15.48 0.5573 6 0.049

112.1 97 15.66 0.5638 5 0.024
112.2 24 15.42 0.5551 5 0.040
112.2 195 15.69 0.5648 6 0.029
112.2 294 15.79 0.5684 7 0.063
118.4 97 15,58 0.5609 7 0.038
118.4 195 15.68 0.5645 5 0.025
118.4 294 15.83 0.5699 6 0.057
118.5 24 15.48 0.5573 9 0.072
137.4 24 15.42 0.5551 6 0.086
137.4 294 15.81 0.5692 6 0.092
153.2 97 15.27 0.5497 4 0.089
153.3 24 15.09 0.5432 4 0.072
153,3 24 14.95 0.5382 7 0.055
153.3 195 15.35 0.5526 6 0.070
153.3 294 15.39 0.5540 6 0.053
153.3 294 15.55 0.5598 4 0.048
178.0 97 15.01 0.5404 5 0.044
178.0 97 15.15 0.5454 5 0.021
178.0 195 15.14 0.5450 7 0.054
178.1 24 14.-85 0.5346 6 0.061
178.1 294 15.43 0.5555 6 0.14!
200.6 195 14.79 0.5324 5 0.022
200.7 97 14.55 0.5238 6 0.044
200.7 294 14.92 0.5371 4 0.042
212.0 97 14.28 0.5141 8 0.047
212.0 195 14.36 0.5170 5 0.025
212.0 294 14.55 0.5238 6 0.045
228.6 97 13.89 0.5000 6 0.077
259.6 195 13.23 0.4763 5 0.040
259.6 294 13.42 0.4831 6 0.032
259.8 97 13.04 0.4694 5 0.034

15-p.133



CO
ND
UC
TI
VI
DA
D 

TE
RM
IC
A 

DE
L 

AG
UA
 

L
I
V
I
A
N
A

45

cd
O
•H
+->
VHU
u

m o
•V •V

o  1 1 ^
i>
co

o
o
co

r~ O C Q LO
n •» ** *>

C D CT) CO rH
CO C O o

L O l O

o
o
CQ

co O C O O LO
•* •» * «% *>

10 CO C D CO O
CT5 o O co
lO C D C D CD C D

c o CNJ r—H o o
O *► *» •» n n
iO C O o o en
r H CQ c o c o C O

C O C O c o c o c o

o L O l O o L O
O •» * •V
CO 05 o r-
rH co L O co CT>

CO c o c o c o co

o co o L O co
O A n •V *
o CM co co co c o
rH lO c o en

C D c o c o c o c o

LO £ co t o c o
•* •* *» n

o
/v̂ s r 11 o c o co
SAj

L O C D CT5
C D c o c o co c o

r ~ o L O L O
■» *» n •»

O e n o c -c o C O c o ^  • c o  . c o
C O c o c o c o c o

m L O

o
•X

CNJ
•»

c o c o
•V

0 5 C O
C Q c o c o t -
Cd C D c o . c o c o

o
o

H

Ü
cd

CU

tí
'O
■rH

&

4->
Cd
CO

o o o o
o o o o
rH c o L O o

rH

a

o

«M
4->
cd

X
<<

cd
u

•H

+->

•3

■M
O CO

o  
tí « o  ro

O  r -

T
.
 

C
r
í
t
i
c
a

o

t—1 
c m '

1 1

L O

c o
rH

c o C0
o •» •> •t
o r - c o c o
c o LO co r- CM

LO lO L O c o

L O o C M L O
o •» •k **
o c o o l O
CM C D co o

C D c o c o l>

co CM LO C D
o •V ♦» •» r»
t o CD co e n o
T—H co o o > c o

CD co co o-

co L O c o o
o «V •* •»
co lO co c o e n
rH c o C7> . o > f-H

co C D C O ­ o

C'~ c o L O LO
o •» «V
o o t— 00 co
H co c o CT i rH

C D C D C O t >

t> i O L O o

8
0 f—1 c o co*

t- t— c o o
c o co C O l>

o o o L O

0
9 o

«■*

^  .

•»
o

*
c o

L O c o t > c o
C D c o c o c o

i O L O o c o

o
«N

t o
•V

r H co*' co"
r f 0 0 c o

C D c o c o c o

o  /
o /

H

tí

•rH
O
cd

o o o

/  tí o o o

/  E Jh rH co L O
/  -M

/

3
■M
cd
co

Co
nd
uc
ti
vi
da
d 

t
é
m
i
c
a
 

( 
X 
x 

10 
Wa
tt
/ 

m.
 
°
C)
 

1
3
-
p
.
24



46

/ i x I C T f y a t t / c m

700

6 5 0

6 0 0

5 5 0

5 0 0  -

4 5 0
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CONDUCTIVIDAD TERMICA DEL D20 EN Kcal/m.h.2

i
p ,  kg/cm 2

t . °c
100 200 300 •100 500

3.8 0 481 0 486 0 490 0 495 0 500 0 504
10 0 488 0 492 0 496 0 501 0 506 0 511
20 0 498 0 502 0 507 0 512 0 516 0 521
30 0 508 0 512 0 517 0 522 0 526 0 531
40 0 518 0 522 0 526 0 531 0 535 0 540
50 0 527 0 531 0 535 0 540 0 544 0 548
GO 0 535 0 539 0 543 0 548 0 552 0 556
70 0 542 0 546 0 550 0 555 0 559 0 563
80 0 548 0 552 0 557 0 561 0 565 0 569
90 0 552 0 556 0 561 0 566 0 570 0 575

100 0 554 0 558 0 563 0 568 0 573 0 578
1 10 0 554 0 558 0 563 0 568 0 573 0 578
120 0 552 0 557 0 562 0 567 0 572 0 577
130 0 550 0 555 0 560 0 565 0 571 0 576
140 0 547 0 552 0 558 0 563 0 569 0 574
150 0 543 0 549 0 555 0 560 0 566 0 572
160 0 539 0 545 0 551 0 557 0 563 0 569
170 0 534 0 540 0 546 0 552 0 559 0 565
180 0 528 0 534 0 540 0 547 0 554 0 560
190 0 521 0 527 0 534 0 541 0 548 0 554
200 0 514 0 520 0 527 0 534 0 541 0 548
210 0 506 0 512 0 519 0 526 0 533 0 541
220 0 497 0 503 0 510 0 518 0 515 0 .533
230 0 487 0 493 0 500 0 508 0 516 0.524
240 0 477 0 -482 0 490 0 498 0.506 0 514
250 0 466 0 471 0 479 0 487 0.495 0 .503
260 0 455 0 459 0 467 0 476 0 484 0 .492

15-p.136

DATOS DE CONDUCTIVIDAD TERMICA DEL AGUA PESADA

t,°C

X

t,°C

X

cal kcal cal kcal

cm.seg.° m.hr.9 cm.seg.2 m.hr.2

10 13.43.10-4 0.484 40 14.53.10"4 0.524

20 13.83.10~4 0.499 50 14.9g.10-4 0.535

30 14.1g .10‘4 0.512 60 15.li.10'4 0.545

15-p,124
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k c a l / m - h r -  °  

O.SÚO

0.5 SO

0.500

0 .V 5 0

O.¥03

0.250

A - C.F. Bonilla y S.J. Wang 
x - F. Meyer y M. Eigen 
0 - A.R. Challoner y R.W. Powell 
° - N.Vargaftik, O.Oleshchuk y P. Belyakova 
A. - H. Ziebland y J.T. Burton

(extrapolado)

SO 103 ISO 200 2 5 0

Conductividad térmica del D2O. 

1 5 - p . 1 3 6

CONDUCTIVIDAD TERMICA DEL D 20

T °C

x d 2o

joules kcal

cm.sec.- m.hr.-

0 0.00554 0.476

20 0.00579 0.498

40 0.00600 0.516

60 0.00620 0.533

80 0.00641 0.551

15-p.125



49

A x 10~* w a t t / c m
5 0 0 A t m . 

4 Q O A t m . 

3 0 0 A t m .
650

6 0 0

5 5 0

5 0 0

4 5 0

400

13-p.26
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DATOS EXPERIMENTALES DE CONDUCTIVIDAD TERMICA

DEL D,0„ : A .104 (Kcal/mol h 2) 
l  g a s

t, °c A?, “C * t. °C °C X t, °c A/. "C X

p =  1 kg/cm2 418.8 22.99 556 P==200 kg/cm2
422.8 17.69 553

379.5 1.31 1 050144.6 21.27 248 433.5 23.17 574
160.4 12.89 262 455.9 15.80 593 380.5 2.32 1 045

168.7 21.23 266 448.7 9.0o 589 382.9 2.40 1 014

194.0 20.56 285 454.7 16.75 589 387.3 2.53 966

222. 5 
231.6

19.72
20.50

310
319

501.7
504.1

4.52
7.78

661
657

390.5
417.6

4.43
5.95

949
827

256.7 18.25 341 426.7 12.79 820

275.5 
281.3

6.70
11.70

363
365

P== 100 kg/cm2 441.7
448.6

6.99
13.24

809
807

292.2 17.30 375 313.2 5.40 676 460.8 6.55 793

317.4 14.29 405 319.0 9.91 648 466.1 14.90 786

351.5 15.79 437 347.0 21.08 579 498.4 6 .47 802

357.7 14.50 451 356.7 16.49 580 =225 kg/c
383.7 11.16 475 370.4 21.45 579 P= m

389.1 13.63 487 387.6 15.22 580 389.4 1.89 1 258
393.0 21.00 486 403.5 21 .60 588 393.9 1.73 1 160
400.5 14.52 493 414.1 8.89 590 399.8 3.28 1 056
415.9 10.13 518 420.7 16.47 598 404.8 2.25 1 049
423.8 18.75 518 447; 3 8.59 623 409.5 3.58 988
427.0 13.87 525 453.7 15.92 622 411.3 5.08 996
449.5 9.49 562 458.5 6.35 647 416.7 3.00 972
455.3 17.68 568 464.9 14.03 652 430.8 12.83 902

499.3 4.33 690 440.8 6.05 873

P ==50 kg/cm
2

501.2 7.50 680 446.8 14.61 871
? 459.1 6.07 855

271.3 8.93 475 P--= iou kg/cm 465.5 13.90 841
281.5 9.30 462 346.1 3.59 912 492.1 3.59 844
282.1 13.45 465 351.1 10.94 873 495.1 6.20 836
291.8 24.10 464 360.9 12.13 807 2
304.6 ’ 13.40 466 376.6 13.57 735 P== ¿ o \j  Kg/ c m

313.3 24.69 462 380.6 18.61 728 399.0 1.22 1 344
320.5 34.56 460 382.6 13.82 715 403.6 1.30 1 292
334.3 12.97 470 393.4 24.91 712 404.6 1.98 1 228
343.7 25.39 479 395.3 15.83 707 407.3 2.09 1 193
356.5 13.25 493 409.8 7.66 683 416.7 2.77 1 109
369.3 24.60 502 415.4 14.47 672 419.2 2.32 1 089
380.7 10.32 508 418.8 16.60 685 429.1 2.88 1 006
387.4 12.84 516 453.8 7.73 697 444.4 3.10 945
389.5 19.42 520 458.9 14.27 697 459.9 3.29 909
393.9 23.92 525 495.3 4.04 735 488.5 3.38 895
415.8 9.53 550 497.7 6 .9G 726 490.7 5.73 897

15-p,137



51

COMPARACION DE CONDUCTIVIDAD TERMICA DEL D 20 EN EQUILIBRIO

CON VAPOR SATURADO

A D X D2o ,

kcal/m-hr2 kcal/m-hrs

rt

o
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:
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S,°í t,°C

V
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f
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c
h
u
k
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B
e
l
y
a
k
o
v
a

Z
i
e
b
l
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d

B
u
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ó/é

80 0.543 0.554 2 .0 180 0.524 0.531 1.3

100 0.548 0.559 2 .0 200 0.511 0.517 1 . 2
120 0.547 0.557 1 .8 220 0.493 0.502 1 . 8
140 0.543 0.550 1.3 240 0.472 0.482 2 . 1

160 0.536 0.542 1 . 1 260 0.449 0.460 2.4

15-p.135

Relación de conductividades del vapor de a- 
gua pesada y liviana.

15-p.138
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k c a l / m - h r -  -

Datos experimentales de conductividad térmica 
del D 2O

15-p.138
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RELACION DE CONDUCTIVIDADES DEL H 20 Y D 20 

(en fase gaseosa)

p . kg/cm2

i. °C
1 SO 100 150 200 225 250

150 0.985
160 0.989
ISO 0.997
200 1.003
220 1 .008
240 1.013
260 1 .018 -- __ _ _ _ __
280 1.022 1.003 _ _ _ . - - . -

300 1.026 1.012 — _ _ _
320 1.030 1.018 0.997 -- _ _  - . -

340 1.034 1.022 1.008 _ _ _ - . _

360 1,0.38 1.026 1.015 0.997 _ _ _
380 1.041 1 .030 1.020 1.005 0.975 _ _
400 1.044 1.034 1.024 1.012 0.997 0.982 0.965
420 1.047 1.037 1.028 1.019 1.006 0.999 0.990
440 1.050 1.041 1.032 1.023 .1.013 1.007 1.001
460 1 .052 1.043 1.035 1.027 1.019 1.014 1.008
480 1.054 1.046 1.038 1.031 1.024 1.018 1.015
500 1.056 1.048 1.041 1.034 1.027 1.023 1.021

15-p.139

CONDUCTIVIDAD TERMICA DEL AGUA Y DEL VAPOR

Tct,p . °p I ------------------------------------------------------------------- ( U tu /h r  X  ft. X  I ')  X 10 '
Presión 1 2 5 10 20 50 100 eoo 500 1000 2000 5000 7500

Agua Sat. i ?r.4.0 373 l 383.8 390.4 395.2 397.4 394.7 386.2 361.7 327.6 271.3fapor S at. 1 U.‘i 12.2 13.0 13.S 14.8 16.6 18.4 21.1 27.2 36.5 61.3 — —
1500 63.7 63.7 63.7 63.7 63.7 63.8 64.0 &4.3 65.4 67.1 70.7 82.0 92.21450 61.4 61.4 61.5 61.5 61.5 61.6 61.8 62.1 63.2 64.9 68.5 S0.1 90.61400 59.2 59.2 59.2 59.2 59.3 59.4 59.6 59.9 60.9 62.7 66.3 78.2 83.21350 57.0 57.0 57.0 57.0 57.1 57.2 57.3 57.7 5S.7 60.5 64.2 76.3 87.91300 .>4.8 5 4 .S 54.8 54.8 54 .S 54.9 55.1 55.5 56.5 58.3 62.0 74.6 Sír.91250 52.6 52.6 52.6 52.6 52.6 52.7 52.9 53.2 54.3 56.1 59.9 73.0 86.31200 50.4 50.4 50.4 50.4 50.4 50.5 50.7 51.0 52.1 53.9 57.8 71.6 S6.21150 48.2 48.2 4S.2 4S.2 4S.2 48.3 48.5 48.9 49.9 51.8 55.7 70.5 87.01100 46.0 46.0 46.0 46.0 46.1 46.2 46.3 46.7 47.S 49.6 53.7 69.8 89.01050 43.9 43.9 43.9 43.9 ' 43.9 44.0 41.2 44.6 45.6 47.5 51.8 69.7 93.41000 41.7 41.7 41.8 41.S 41.8 41.9 42.1 42.4 43.5 45.5 • 50 .0 70.7 102.9950 3*3.0 39.6 39.7 39.7 39.7 39 .S 40.0 40.3 41.4 43.5 48.3 73.5 115.5800 37.6 37.6 37.6 37.6 37.6 37.7 37.9 38.3 39.4 41.5 46.S 80.2 13$.7
850 35.5 35.6 35.6 35.6 35.6 35.7 35.9 36.3 37.4 39.7 45.6 * 96.7 178.8800 33.6 33.6 33.6 33.6 33.f, 33.7 33 .Q 34.3 35.5 37.9 44.9 12Q.6 223.2750 31.6 31.6 31.6 31.6 31.7 31.8 32.0 32.3 33.6 36.3 45.2 202.5 258.3700 29.7 29.7 29.7 29.7 2 9 ? 29.9 30.1 30.4 31 .S 35.0 47.5 262.8 295.1650 27.S 27 .S 27.9 27.9 27.9 28.0 28.2 28.6 30 1 31.1 304.3 326.7600 26.0 26.0 26.1 26.1 26.1 26.2 26.4 26.9 2S.7 34.1 333.7 349.3550 24.3 24.3 24.3 24.3 24.4 24.5 24.7 25.2 27.5

slrl
370.6

333.7 ' 356.1 36S.0500
450

22.6
21.0

22.6
21.0

22.C 
21.0

22.6
21.0

22.7
21.0

22.S 
21.2 23.0

21.4
23.6
22.3

357.4
375.3

3 73 .S 
387.9

383.6  
396.5400 19.4 19.4 10.4 19.4 19.5 19.6 20.0

m
3S3.0 3S4.9 35S.5 39S.6 406.4350 17.9 17.9 17.9 17.9 18.0 18.2 1S.S

396.9
392.9 394.4 397. i 406.1 413.2300 16.5 16.5 16.5 10.5 l*.fi 397.2 398.0 399.3 402.0 409.9 416.4250 15.1 15.1 15.1 15.2

Ŝt'6 3*>7.0 397.3 39S.1 399.4 402.1 409.7 415.8200 13.8 13.8
3&S 391.6 391.8 392.1 393.0 394.4 397.2 404.9 410.6150

3S§3 380.6 3S0.7 3 50 .S 351.1 3S2.1 383.7 3S6.7 394.7 400.3100 363.3 363.3 363.3 363.4 363.6 363.9 365.0 366.6 369.8 378.3 384.150 339.1 • 339.1 339.1 333.1 339.2 339.3 333.4 339.8 3 40 .S 342.5 345.7 354.6 361.032 328.6 328.6 3 2 8 .6' 328.6 323.6 32S.7 32S.9 329.2 330.3 331.9 335.1 344.1 350.8

14-p. E-20
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X Conductividad del D20 :J/m s°K

Presión en bars

Cc 3c*. SO 100 :rjC ;eo 2SC 300

10 . 56^6 . ^ 6-2 .5678 • 5" 9:.; . 57C9 . 5725 • 57!H
11 . 566-4 -r .-u ,5712 , 5v;-8 . 57cU • 5759
12 156-22 . rCri3 * ^ 0 7  30 ;'i --o .5762 .57-78
13 »57^0 • 5716 * V / Í2 . 57^0 ’ 576^ .5780 . 5797
lU .5717 .5734 •  ̂í y ' - ' . 5766 . 578? • 579« .5315

15 .5735 • 57?:. . r e - * . >781 .58:;0 .5816 .5653
16 .5751 .57^-8 . 57Ó4 . 5801 . 5817 .5334 . S650
17 . " ¿ 8 . V V - ' ó . :,C' i"’ . 5O16 • 5835 • 5851 .5868
13 • 57d5 . %  01 . • 3¡v5 .5351 5868 .5885
19 .5801 . 561S c 5c.;; 5 • 5851 .5885 .5902

0 . 5017 .5838 .5351 "í~ 'P • ^ .5885 . 59C2 .5919
21 .5833 .5850 . r¿'Ó7 . 5884 . 5901 . 5918 • 5935
£2 . 5% a , 5865 cr.-'r -5-17 . 593 .5951
23 .5863 . r-C~í> . .5933 .59 50 .5967
2¡V .5676 -5ó9i .5913 .59-: 8 • ;966 .5983

25 .5393 • 5911 •5928 , 5945 • 39¿;5 . 5981 .5999
26 • 59C8 cc,p; . 59^3 .5951 . 5978 . 5996 .6014
27 0922 .5940 . 59 5o .5975 . 5993 .6011 .6029
28 . 5936 .59:9; . 597S -5990 . 6 oo3 • OC'cO .cctó
22 .5950 o9¿o .CO 04 , £'022 .0040 . 6o>8

30 • 5yí4 .5932 .'Vn - -V. - ./• ¿ \J .¿018 . tu; 6 .CC.55 .6-073
31 . 5977 Ó 9-5 ;6cr-2 • ) . óo¿9 • 6c 87
32 .5990 .6009 . 6027 ,6e4é .6c64 .6082 .6101
33 .6003 . 6C22 . 6cí;0 .6059 .6077 .6096 .6115
3^ 06016 .6035 .6053 .6072 .6091 .6109 .6128

35 , 6029 . 6047 .6066 .6085 .6 ic4 .6122 .6 l4 l
36 . 6c4l .6060 .6079 .6098 .6117 .6135 . 615(4.
37 .6053 .6072 .6091 . 6.110 ' .6129 .6148 .6167
39 . 60-65 .6c84 .6103 .6122 .6142 . 6l ó l .6180
39 .6077 ,6096 .Clip .6134 .6154 .6173 .6192

.6088 .6107 .6127 .6 l46 .6166 . 61S5 .6205
Ul .6099 .6119 ,615o .6158 .6177 .6197 .6217
42 .6110 .6130 .6150 .6169 .6189 .6209 .6228
¡O .6121 . 611+1 .6161 .6181 .6200 .6220 .6240

.6132 .6152 .6172 .6192 .6212 .6231 .6251

**5 .6142 .6162 .6182 .6202 .6222 .6242 .6263
46 .6153 .62 73 .6193 .5213 .6233 .6253 .6273
^7 .6163 .6183 .6203 .6223 . 6244 .6204 .6234

.6.173 .0193- .6213 . 623'+ . 025U .627U .6295
49 .6182 .6203 .6223 .6244 .6264 .6285 .6305

50 • .6192 .6212 .6233 . 625!; . 627U .6295 .6315
51 .6201 .6222 .6242 .6263 .6234 ,6305 .6525
52 .6210 .6231 .6252 .6273 .6294' .6314 .6535
53 .6219 . 624o .6261 -.6282 .6303 .6324 .63^5
5¡+ .6228 .6249 .6270 .6291 .6312 .6333 .6354

55 .6236 .6257 .6279 .6300 .6321 .6542 .6364
56 .6244 . 626,6 ,6287 .6309 .6330 = 6351 .6373
57 .6253 .6274 . 6296 .6317 . ¿8 .6560 .6361
58 .6251 .6282 .6325 . 63^7 .6369 .6390
55 .6266 .6290 .6312 .6333 .6355 .6377 . 63^9



°c

6o
61
62
65
64

65
66
67
68
69

70
71
72
73
74

75
76
77
70
79

80
81
82
83
54

85
86
87
88
89

90
91
92
93
9!+

95
96
97
93
99

loo
101
102
103
101+

105
10Ó
107
108

55

X Conductividad del D20 :J/m s°K

Presión en bars

Sat. 50 i 00 ¡SO 200 2 SO 300

.6276 .6298 .6541 .6363 . 6 >̂ô .6407

.6233 .6305 .6327 . 631+9 .6371 • 6?93 •<l. 1 r • O-rjL̂

.6290 .6313 .6335 • 6357 «£ ̂ 7 9 .¿ ’+Cl .6423

.6293 .6320 .6342 . ¿364 . 6*: 56 . ü!+¡J9 .6431

.6304 .6527 . 63U9 .6371 . 039'+ ,643.6 .6438

.6311 .6353 .6356 .6575 .6401 • óí;23 . 641+6

.6318 .6540 .6363 . 6^65 ,54c8 ¿ i. -z .6453

.6524 .6347 .6369 .6392 .6415 e '• f .c+cu

.6339 .6353 . 6376 • CJ>99 .6421 .6444 .6467

.6336 .6359 £ - p.O .6405 .6426 .6451 .6471+

. 631+2 .6565 .6358 .6411 .6434 .61+57 ,648o

. 631+3 .6371 6 - :!i • 'w > ✓ .6417 .6440 .6463 .6487

.6353 . 6376 . 6400 .6423 .6446 .6470 .6493

.6358 . 6 ; 82 £}■ nc • ~ .642^ O. •-O .6476 .649?

.6364 .6387 .61*11 . 64 34 .6458 . 64&1 .6505

.6369 .6392 .64l6 64*0 .6463 .6487 .6511

.6373 • 639 ( .6421 .6445 .6468 .64-92 .6516

.6378 .6402 ' .6426 .6450 .6474 .6498 .6522

.6382 . 64c6 • 6-ioü .6455 .6479 .6503 .6527

.6337 .6411 . c rjp .6459 . 6^83 .6pC5 .6532

.6391 .6415 .61+39 . 6464 . 6468 .6512 .6537

.6395 .6419 . 64-44 . 04-66 . 6493 f - ' r . - n  . | .63-42

.6399 .6423 .6448 .6472 .6497 .0322 s Op4o

.6403 .6427 .6452 .6476 .6501 .6326 .6551
,64o6 .6431 .6435 . 61+80 6 0̂- .6530 .6555

.6410 .6454 .6459 .6484 06509 .6534 .6559

.6413 .6438 . 6463 .6488 .6513 .6538 .6565

.6416 .6441 .6466 .6491 .6516 . 6542 .6567

.6419 . 6444 .6469 .6495 .6520 . 651+5 .6570

.6422 .6447 . 61+72 .6493 .6523 .6549 . 6571+

.6424 .6450 .6475 .6501 .65 26 .6552 .6577

.6427 .6452 .6478 .6504 .6529 .6555 .6581

.6429 . 6U55 ,645o .6506 .6532 .6553 .6 564

.6431 .61+57 .6433 .6509 .6535 .6561 .6587

.6434 .6459 .6485 .6511 .6537 .6563 .6589

.6435 .6461 .6487 .6514 .6540 .6566 .6592

.6437 .6463 .6489 .6516 .6542 .6568 .6595

.6439 .646s .6491 .6518 .6.544 .6571 .6597

.6440 .6466 .6493 .6520 .6546 .6573 .6599

.6442 .6468 .6495 .6521 .6548 .6575 .6601

.6443 .6469 .6496 .6523 .6550 .6576 .6603.6444 .6470 .6497 . 6521+ .6551 .6578 .6605.64U5 .6472 .6499 .6526 .6553 .6580 .6607

.6446 .6472 .6500 .6527 . 6551+ .6561 ,66c3

.6447 .6473 .6501 .6528 .6555 .6582 .6610

.6447 .6474 .6501 .6529 .6556 .6584 .6611
.6448 .647*+ .6502 .6530 - 655 í -6585 .6612
.6448 .6475 .6502 .6530 , 6 ; S6 . 6613
.6448 • 61+75 .6503 .6531 .6558 .6586 .6614
.6448 .6475 .6503 .6531 .6559 .6587 .6615
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A C o n d u c tiv id a d  d e l  D?0 •J/m  s°K

P r e s ió n en  b a r s

cc S3t. 50 100 ISO 200 250 3C0

l i o gLii" = 647 5 .6 5 0 3 .6 5 3 1 £ Z" ~r\ . 6 5 H7 .6 6 1 5
111 .6448 .6475 .6 5 0 3 .0 5 3 1 .6 5 6 0 . 6ó i6
112 .6447 -6-75 .6 5 0 3 .6 5 3 1 . 65-60 . o 5 *35 .6 5 l6
113 .644? .6474 =£503 .6 5 3 1 . £ 560 .6  "33 . 6617114 . 6445 .6474 .6 5 3 1 -.6560 . 65=3 .6 6 1 7

115 .6446 .6473 .6 5 3 1 .6559 .6 :33 . c 6 l  /I i 6 . C'-45 .6473 .0 5 0 1 . 653c n :-i 0 .c- íp .6 6 1 6
117 .61-44 .6472 .6 5 0 1 . 6^29 . ó5>3 ~ . 66 .1o113 .6443 ■.6U71 .6 5 0 0 .6 5 2 9 . 6 sj£ c s *<r7 . c ó l 6
119 .6 4 4 l . 61*69 .6499 .6 5 2 3 .6 5 5 7 .6 5 3 6 .66 1 5

120 • 64*40 .61*63 .61*97 .6 5 2 7 .0 5 5 6 .6 6 1 5
121 *•C439 .6 4 6 7 . 6495 . 6526 £~cc; .6 5 8 5 ,66 l4
122 .6437 .6 4 6 5 .61*95 .6 5 2 4 /* — -M.c>:s*
123 .6 4 3 5 .6464 • 6l,9J .65 2 3 fc:£o ‘.66 1 2
124 . 6 U33 .6462 .61*92 .6 5 2 2 .6 5 5 1 .6531 .6 6 1 1

125 .6432 ,646o . 6 U90 .6 5 2 0 .6 5 5 0 . 658O .6 6 1 0
125 .61-30 . 61*56 .61*83 .6 5 1 6 .6 5 4 3 .6573 ,66c3
127 .6427 . 64-56 .61*56 .6 5 1 6 . 651*7 .6 5 7 7 .6 6 0 7123 .6425 .6 4 5 4 .61*61* . 6511* , C- S ti s • 0 57 5 , 00  0  5
129 .6423 .6 4 5 2 .6 4 8 2 .6 5 1 2 • ^  p .¿573 .65o4

130 .6420 . 644q .6400 .6 5 1 0 a 0 S-r J. . Ú571 .6 6 0 2
131 .6 4 1 3 .6447 .61*77 ,Ó5C5 *^539 .6 5 6 9 .6 6 0 0
132 .6415 .64^4 .6475 ,6 5 0 6 .6 5 3 6 .65 6 7 .6 5 9 8
133 .6412 . 644l .61*72 .6503 . 6531* ‘ .65=5 • 6596
13- <>.AA « vr</)j .61*38 • .6 4 6 9 .6 5 0 0 .6531 .6 5 6 3 5-34  *v /  /  T

135 ,64c6 .61+35 .61*66 .61*93 .6 5 2 9 .6 5 6 0 .6591136 .6403 .61*52 . 61*63 . 61*95 .0 5 2 6 • 6557 .6 5 8 9
137 .6400 ,61*29 .646o .61*92 .6523 • 6555 .6 5 8 6
138 .6 3 9 6 . 61*26 .61*57 .61*89 .6 5 2 0 .6552 .65 6 3
139 .6393 .61*22 . 61*51* . 61*65 .6517 . 651*9 .6 5 8 1

140 .6 3 6 9 . 61*19 .61*50 . 61*62 . 6 5 1 !* , 651*6 .6 5 7 8
1.41 .6 3 6 5 .61*15 . 61*1*7 .61*79 .65 1 1 .6543 .6575142 - .6 3 8 2 .61*11 .61*1*3 • 61+75 .6 5 0 7 .6 5 4 0 .6572
143 .6 3 7 0 . 61*07 . 61*1*0 .61*72 .6504 «6536 /■ r-Sr-,o5oo
144 .637^ .61*03 . 61*36 .61*63 .6 5 0 0 .6533 .6 5 6 5

1**5 .6 3 6 9 .6399 .61*32 .6464 . 61*97 • 6529 .6 5 6 2
146 .63 6 5 .6355 .6428 .6 4 6 0 .61+93 .6 5 2 6 .6358
147 .6 3 6 1 . 6^91 .61*21* .6 4 5 6 .04-39 .6 5 2 2 .6554
148 .6357 .6 3 8 6 .61*19 .■61*52 . 61*85 .6 5 1 8 .6551149 .6352 .6 3 8 2 .61*15 . 61*1+8 . 61*81 .6514 .6547

150  ■ .6 3 4 7 .6377 .61*10 .61*̂ 1* .61+77 .6 5 1 0 .65^3
151 .6 3 4 5 .6373 . 61*06 . 61*39 .61*72 .6 5 0 6 .6539
152 .6338 .6 3 6 8 . 61*01 .61*63 .65 0 1 .6535
153 .6333 • 6363 .6 3 0 6 . 6 U30 . 61*63 .6497 .6530
154 .6 3 2 8 .6 3 5 8 .6392 . 61*25 .61*59 .6492 .6 5 2 6

155 .6 3 2 3 -6353 .6 3 8 7 .61*20 . 61*5!* .646-3 .6 5 2 2
156 .6317 . 631*8 .6 3 8 2  ■ . 6Í+15 . 641+9 .6483 .6517
157 .6312 . 631*2 .6 5 7 6 .61*10 .c4'-4 .6473 .6512
156 .6307 .6337 .6371 .61*05 .6439 .¿5C¿
159 . .6301 .6331 * 6365 .61*00 . 61*31* . 0^0 ^ .050' 3
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X Conductividad del D2O :J/m s°K

Presión en bars

Cc Set. 50 100 ISO 200 7 so ?00

160 .6296 .6326 .6360 .6395 .5»+2? ,6¿i5^ . 6^98
161 .¿CÍO .6320 .6355 .6389 • 0-4 O .©+93
162
163

0626^
.6278

. 631U

.6308
6 ',¿5.0

.65^3
.638*’+
.6378

.6 Lio

.ÓU13
. 6^53 .6 !-¡S-3

. 6U83
161+ o6272 .6302 .6337 ,6372 , 61+07 .61*42 .fc'-J- 77

165 .6266 .6296 .6331 .6367 ,6 ’íC2 .51,37 .61+72
166 .6260 .6290 .632? .6^31 . 6-66
167 . 625U . 6281+ .6319 .6355 . 6390 .fct+25 .ci+61
160 .62Ú7 .6278 .6313 . 634.9 .61*19 .&+55
169 . 62.1+1 .6271 .6307 .63 1+2 .6570 . 64I + . t ¡+<+9

170 .6235 .6265 .6300 .6336 .6372 , 6UcS .61+1+3
171 .6228 .6258 . 629!+ .6330 . 6366 .61+01 . 6’+J7
172 .6221 .6251 . 62b? .6323 ' .6559 .6595 . 61» 31

173 . 62lU . 62I+U .6280 .6517 .6353 .6389 .61+25
17^ .6208 .6237 .627U . 63IO . 631+6 . 6'+19

175 .6201 ' .6230 .6267 .6303 . 631+0 * .61+12
176 .6193 .6223 • U Cs. .6296 .6333 .6369 . 6'-Ge
177 . 6l 8o .6216 .6253 . 6269 . 6*, 26 .6563 .6399
17& .6.179 . 6 2 0 9

»' 1 /.G'JíiO .6282 .6319 .6350 .6393
179 .6172 .6201 .ti2;3 .6275 .6312 » O J.CO

13o . 6l 6¡+ . 619U .6231 .6268 .6305 .6379
181 .6157 .6186 . 622^ .6261 .6298 .6335 .6372
182 . 611+9 .6179 .6216 .6253 .6291 .6328 . 6365
183 . 61U2 .6371 . 620S . 621+6 .6283 .6321 .6358
181+ . 6131+ .6163 .6201 .6238 .0276 .^¿15 .6351

185 .6126 .6155 .6193 .6231 .6268 .6306 . 631+1+
186 .6118 .61^7 .6185 .6223 .6261 .6299 . 6336
187 .6110 .6139 .6177 .6215 .6253 .6291 .6329
188. .6102 ..6131 .6169 . 6207 .621+5 .6283 .6321
189 . 609^ .6123 . 6l 6l .6199 .6237 .6276 . 6311+

190 .6086 . 611U .6153 .6191 .6229 .6260 . .6306

191 .6077 .6106 . 61^1+ .6183 .6221 .6260 .6296
192 .6069 .6097 .6136 .6175 .6213 .6252 .6290
193 .6060 .6089 .6127 . 6166 .6205 . 621+1+ .6283
19^ .6052 .6080 .6Í19 .6158 .6197 .6236 .627^

195 . 601+3 .6071 .6110 . 61U9 .6183 .6227 .6256
196 , 6o3l+ .6062 .6101 . 611+0 .6180 .6219 .6258
197 .6025 .6053 .6092 .6132 .6171 .6210 .6250
198 .6016 . 6c¡+l+ .6083 .6123 .6162 .6202 . 621+1

199 .6007 .6035 .607*+ .6llU . 6151+ .6193 .6233

200 .5998 .6026 .6065 .6105 .611+5 .6185 . 6221+
201 .5989 .6016 .6056 .6096 .6136 .6176 .6216
202 .5980 .6007 . 60U7 ' .6087 .63 27 .6167 .6207
203 .5971 .5997 .6037 .6078 .6118 .6158 .6198
20*+ .5961 .5988 .6028 .6068 .6109 . 61U9 .6169

205 .5952 .5978 .6018 .6059 .6099 . 611+0 .6180
206 . 59!-+2 .5968 .6009 .6cí+9 .6090 .6130 .6171
20? .5932 .5958 .5999 . 6cA-o . 6c8o .6121 • .6162
203 .5923 • 5SW .5989 .6030 .6071 .6112 .6155
209 ,5913 .5938 . 5979 .6020 .6061 .6102 . 6lk 3

1



58

A Conductividad del D2O :J/m s°K

Presión en bars

cc 3at. 50 iCO 150 200 2^0 300

210 • 59C3 ceop. .5 9 6 9 .6 0 1 0 .605? .6 0 9 3 .6 1 3 4
¿1 1 .5&95 . 591c * 5959 .Coco ,6c '~2 .6.124
212 .5 8 0 5 . 5303 ,5949 .5990 .6 0 3 2 . 6 c o .61 1 5
213 .5373 .5897 • 59 5;) .5980 .6 0 2 2 .60 6 3 .6105
214 .58 6 3 .5387 .5928 • 5970 .6 0 1 2 .6 0 5 3 .6095

0*1 c ti J-y .5 0 5 2 . 5876 .5916 , 5960 .60 0 2 -60*1-3 .6c35
216 . 5842 . Sfcc6 C*CVV‘ • ✓ y , 5945 . 5991 .0033 .6075
217 . 5832 • y-' y y . 5697 .5939 . 5981 .60 2 5 .60 6 5
£18 . 5821 .5844 .5 8 8 6 • yy*-̂ ' .5971 .60 1 3 .60 5 5
219 .5810 . 5833 .5875 , ^9lS . 596o ,60 0 2 . 60*r 5

220 . 5800 P̂¡00 .58 6 5 . 5907 . 5950 • 5992 .603*+
221 .5789 . 5811 . 585U • y —- .5939 .5981 .6024
222 .5778 . *8C0 .584-3 - . 5928 . 5371 .n0l4
223 . 5767 . 57-89 .5 8 3 1 . 5874 . 5917 . 596o .6CC3
224 .5756 '.5777 . 5820 . 5863 . 59^9 • 5992

225 . 57!¡-5 . 5766 • ŷ'-'jr cr'-"; c;o .5 8 9 5 . 5933 . 5982
£l£.v . 573't . 575^ . 5798 c.RUl . 5884. . 5927 .5971
227 .5723 . 57!*3 . 5786 .5829 .5 8 7 3 . 5916 0 9 6 0
228 .5711 .5731 ■ .57 7 5 . 58X6 .5 8 6 2 .5905 . 59 -̂9
2£9 .5700 .5719 - .5 7 6 3 .■5807 .5 3 5 0 .589** . 5938

230 . 5689 . 57C7 .5751 ■>5795 .5 8 3 9 .5583 .5926
231 . 3677 .56 9 5 0 > ( y y ó7<-3 .55 2 7 • 5871 • 5915
232 .5 6 6 5 .56 8 3 . 5727 .5771 . 5316 . 5860 • 5904
233 .5 6 5 4 . 5671 ' ,5715 . 5760 . 5804 . 5848 .5832
234 . 5642 .5659 .'5703 . 5748 .5 7 9 2 .5 8 3 6 .5 8 8 1

235 .5630 .5647 .5691 • 5756 . 5780 .5825 .58 6 9
236 .5618 .5634 . 5679 .5723 .5768 .5813 .5357
237 . 5606 .5622 . 5 666 .5711 .5756 .5-SC1 .5845
23-3 .559^ .5609 . 565^ .5699 .5744 .5789 .533>+
239 .5582 .5596 .5641 .5686 .5731 .5777 .5822

240 .5569 .5584 .5&?9 . 567^ .5719 .5764 . 5S09
241 .5557 .5571 .5616 .5661 .5707 .5752 .5797
242 .^544 .5558 <,5603 .5649 - 569  ̂ • 57^0 .57S5 
24-3 .5532 .55^5 -5590 .5636 .5681 .5727 .5773 
2kk .5519  -5532 .5577 .5623 .5669 .571** -5760

2U5 .5507 .5518 . ?56U .5610 .5656 .5702 . 57^8
246 . 5U9U .5505 .5551 .5597 . 56U3 .5689 .5735
247 .5481 . 5U92 .5538 .5584 .5650 .5676 .5722 
246 .5468 , 5'478 .552’* .5571 .5617 . 56-63 .5709
249 . 5U55 . 5 ^ 5  .5511 .5557 . 5601* .5650 .5696

250 ■ . 5 ^ 2  . 51*51 .5^97 .55!̂  .5590 .5637 .5683
251 .5429 . 5U37 .5**84 .5530 .5577 .5624 .5^70
252 .5416 .5425 . 5̂ *70 ,5517 .5563 .5610 .5657
253 .5402 .5409 .5^56 ■ .5503 .5550 .5597 .5644
254 .5389 .5395 . 5 ^ 2  .5^89 -5536 .5583 .5630

255 .5376 .5381 .5^23 .5^75 -5522 .5570 .5617
256 .5362 .5367 . 5 ^  . 5‘*6l .5509 .5556 .5603
257 .5348 .5352 .5^00 . 5 ^ 7  .5^95 -55^2 .5589 
255 -5335 .5338 .5365 .5*03 .? 4 8 l  .'?523 .557o 
259 .5321  .5323 .5371 • 5^19 .551^ . 55o2
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A Conductividad del D20 :J/m s°K

Presión en bars

Cc Scit. 50 300 üo 200 250 100

260 0 5307 , 550? .5357 . 51+oU .5U52 L.- • 5348
261 .5293 . 529^ Cs' " * -

•  s s  ~ — .5390 , - ; h ü 5 . 5>34
262 ,5279 . 5279 .53-2'/ • 5375 . 5^23 . v-71 .551?
263 • 5265 . 5312 .53&1 • 5^09 • 5\57 * 7

264 .3250 .52*7 .5346 0 539^ . y - ' . ' U z .5491

265 O 5236 .5283 . 5.331 . 5379 .5¡+23 . 5^76
266 .5221 .5207 . 5316 .5365 . 5;’-15 • 5;-2
267 0 2 0 7 C .7 -~v . 5301 • 5350 . 5398 »54^7
268 . 5.192 .5237 .5285 • 5334 . 53-83 .5432
269 . 5178 • - .5270 -5319 »536o . 5417

270 . 53.63 . 5206 .5255 .5301+ >5353 , 5^02
271 . 5148 . 5190 .y¿ho - 5289 «  ̂J . 5367
272 .5133 .5175 .  5224 .5273 .5323 .5372
273 .5118 .5x59 . 5208 . 5258 • 5307 . 5357
27*4 . 5103 -5143 .5192 . 52U2 • 5292 . 534]

275 . 508-8 . . 512? .5177 .5226 . 5276 .5320
27o . 5072 .5111 . 5160 .5210 . 52oO . 5310
277 . 5057 ctqoLi . 51^ .519'+ ,5244 .5294
278 . 5042 . 5078 .5126 . 5178 .5228 .527-2
279 .5026 .5062 . 5112 . 51¿2 . 5212 . 52o?

280 • 5011 .5045 .5095 . 511*6 . 5195 . 5246
201 >995 . 502o .5079 . 5129 .5180 .5230
282 >979 . 5012 .5062 .5113 .5163 • 5214
283 .¿4963 >995 . 5G1+5 .5096 .51^7 .5197
2c4 >947 >973 cro'í» y .5079 . 5130 . 5181

285 .**951 .4951 .5012 .5062 .5113 .5164
266 >915 >943 >994 .5d+5 . 5096 .5147
287 > 89 8 >925 >977 .5028 . 5079 .5130
288 .4682 .'-909 >960 .5011 .5062 .5113
289 .4866 > 8 9 1 >942 >994 • 5045 .50-96

290 >849 > 87!; >925 >976 .5028 • 5079
291 > 8 3 2 > 8 5 6 >907 >959 .5010 . 5062
292 > 8 1 5 > 8 3 8 >889 >941 >993 . S044
293 >799 >82 0 >872 >92.3 >975 .5027
294 . 14-782 >802 > 851+ >905 >957 • 5009

295 >765 >783 >835 >887 >939 >991
296 >747 >765 .1+817 >869 >921 >973
297 >730 >7U7 >799 >8 51 >903 >955
293 .'+713 .1+728 >780 >832 >885 >937
299 >695 .1+709 >762 > 811+ >866 >919

300 >678 .U690 >71+3 >795 .1+848 >9 00
301 >660 . 1+672 >721+ >776 >829 >681
302 >642 . 1+652- >705 >753 > 8 1 0 > 8 6 3
303 >624 -1+633 >685 >739 .4791 >£'+4
304 > 6 0 7 . 46l4 > 6 6 7 >719 >772 > 82 5

505 >589 >595 >64 7 >700 .4753 >806
306 .1+570 >575 >623 > 6 8 1 >734 .4707
307 >552 >555 > qGS > 6 6 1 .4714 >-767
303 >533 >535 > 5 8 2 >61+2 >69 5 >743
30^ >515 >515 >509 >622 .4675 >723
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X Conductividad del D20 :J/m s°K

Presión en bars

’C Set.

510 M 9 ' f

311 . hUT7
512 . ‘!*-09
313
31^ .M+21

315 .W 02
316 .1+3 82
317 .^ 3 6 3
318 ,l+3'+3
319 .h52h

320 M o k
331 .1+251+

,k-2ok

323
32U .1+224

3 2 ? .1+204

12 - P .39 a 45

1 5 0 2 0 0 2 5 0 3 0 0

1+5̂ 9 .H602 .^635 .1+705
h52S J¡-5£2 .íí635 M ,  38
1+508 . 1+562 .¡+615 „ 1+658
1+i+tiO .¡^95 .¡tfiiiS
hkó7 .1+521 .1+571+ .«(628

W-i+7 A  500 .¡'55¡+ . 1+607
I+U26 M 7 9 .^533 .1+557
^ 0 5 .^ 5 9 .1+512 .U566
li3'S’+ .)+!+3-6 ,1+1+91 M h 5

¡+363 .U+l6 .¡+Í+70 .1+521+

1+3̂ 1 • U395 .y+ii9 .  U 503
,1+320 .^37U .U^28 .UU82
i; 293 • ¡i-352 .ti+G6 .  i+íi-CO
1+276 .^330 .¡^ 8-'+ .M+38

,!+£>(• 1+308 . ¡+362 .l+í+17

,1+232 .¡+£86 M 9 5
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CONSTANTE DIELECTRICA DEL D 20.

t e de
“Ht

1 de 
e dt

°C
4 85.877 0.3974 4.627x10-3
5 85.480 .3956 4.628

10 83.526 .3862 4.624
15 81.618 .3771 4.620
20 79.755 .3681 4.615

25 77.936 .3594 4.611
30 76.161 .3509 4.607
35 74.427 .3425 4.602
40 72.735 .3344 4.597
45 71.083 .3265 4.593

50 69.470 .3187 4.587
55 67.896 .3112 4.583
60 66.358 .3038 4.578
65 64.857 .2967 4.575
70 63.391 .2898 4.571

75 61.959 .2830 4.567
80 ■ 60.561 .■2765 4.565
85 59.194 .2701 4.563
90 57.859 .2640 4.563
95 56.554 .2581 4.564

100 55.278 .2523 4.564

14-p.E-64
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CONSTANTE DIELECTRICA DEL H 20

t ° c e t°C E

0 8 8 .0 0 40 73,28
5 86.04 45 71.59

10 84.11 50 69.94
15 82.22 60 66.74
20 80.36 70 63.68
25 78.54 80 60.76
30 76.75 90 57.98
35 75.00 100 55.33

14-p.E-64

PARAMETROS DE LA FORMULA DE RELAJACION DIELECTRICA

t°C

h 2o

Eo

sólida

Eoo

T

( x 1 0^ seg)

- 0 ,1 91,5 3,10 2 ,2
- 1 0 ,8 95,0 3,08 6 ,0
- 20,9 97,4 3,10 16,4
- 32,0 100 ■3,00 57
- 44,7 104 3,10 252
- 56,8 114 3,1 1200
- 65,8 133 3,1 4500

13-p.10

PARAMETROS DE LA FORMULA DE RELAJACION DIELECTRICA

D 20 sólida T

t°C eo £-CO Cx 1 05 seg)

- 1 ,2 90 3,06 3,4

- 2,7 89,0 3,06 5,0

- 10,4 92,0 3,03 9,15

- 21,7 95,5 3,06 33

- 27,3 97,9 3,03 48

- 33,0 100 3,03 91

13-p.10
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e = 87,482 - (0,40509) t + (9,638 . 10"4) t2 - (1,333 .

13-p.10

CONSTANTE DIELECTRICA DEL D 20 DE 99,38 %

t°C
Diferencias entre las constantes dieléctricas del 
D 20 y H 20 = a e .

A: curva de 1VYMAN y INGALLS, (1936)
B: curva de MALMBERG, C. G. (1958).

13-p.10
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DENSIDAD p1 ( en g/cm3 ) DEL D20 1001 CON LA COMPOSICION ISOTOPICA 

NATURAL DE OXIGENO EN FUNCION DE LA TEMPERATURA

c T T / T
t P ' P h2o

T ( ° C) P T s ;

20 1 , 1 0 5 3 0 1 , 1 0 7 2 6

25 1 , 1 0 4 3 7 1 , 1 0 7 6 2

30 1 , 1 0 3 1 5 1 , 1 0 7 9 5

35 1 , 1 0 1 6 7 1 , 1 0 8 2 5

40 1 , 0 9 9 8 9 1 , 1 0 8 4 9

45 1 , 0 9 7 8 6 1 , 1 0 8 6 8

50 1 , 0 9 5 6 2 1 , 1 0 8 8 5

13-p.33

T ( °C) P T S i

55 1 , 0 9 3 1 6 1 , 1 0 8 9 9

60 1 , 0 9 0 5 1 1, 10910

65 1 , 0 8 7 6 6 1 , 1 0 9 1 9

70 1 , 0 8 4 6 6 1 , 1 0 9 2 7

75 1 , 0 8 1 4 8 1 , 1 0 9 3 4

80 1 , 0 7 8 1 5 1,  10940

85 1 , 0 7 4 6 7 1 , 1 0 9 4 5

90 1 , 0 7 1 0 4 1 , 1 0 9 5 0

95 1 , 0 6 7 2 9 1,  10954

100 1 , 0 6 3 3 9 1 , 1 0 9 5 7

13-p.34
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DENSIDAD DUL D20 y H.,0

T (°C)
Densidad 

D20 99,20 “¡,

(valores medios)

Densidad 
D20 99,201

(en g./an3)

Densidad 
H20 (a)

(en g./cj»3)

30 1,1023 0,99564
34,3 1,1009 1,1009
40 1,0990 ,99221
50 1,0948 ,98804
51,1 1,0940 1,0939
60 1,0897 ,98321
70 1,0838 ,97778
74,9 1,0806 1,0806
80 1,0773 ,97180
90 1,0700 ,96531

100 1,0622 ,95835
101,4 1,0611 1,0612
109,2 1,0549 1,0549
110 1,0539 ,9510
120 1,0451 ,9434
130 1,0358 ,9352
131,5 1,0344 1,0340
140 1,0260 ,9264
150 1,0159 ,9173
151,0 1,0145 1,0143
160 1,0050 ,9076
170 0,9942 ,8980
173,3 ,9899 0,9903
177,7 ,9840 ,9831
180 ,9818 ,8874
183,5 ,977 ,978
190 ,969 ,8761
200 ,956 ,8649
207,2 ,946 ,947
210 ,942 ,8528
220 ,927 ,8403
226,1 ,919 ,920
230 ,912 ,8273
240 ,896 ' ,8138
246,1 ,886 ,885
250 ,880 ,7991

Densidad
d2o 10%

calculada 

(en g./cm3)

Relación

PD?0

1,1032

1,0999
1,0957

1,0906
1,0847

1,0782
1,0708
1,0630

1 ,0547 
1,0459 
1,0366

1,0268
1,0167

1,0058
0,9950

,9826

,970
,957

,943
,928

,913
,897

,881

1,1080

1,1085
1,1090

1.1092
1.1093

1,1095
1.1093 
1,1092

1,1090
1,1086
1.1084

1.1084
1.1084

1,1082
1,1080

1,1073

1,107
1,106

1,106
1.104

1.104 
1,102

1 ,102

13-p.35
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DENSIDAD DEL H 20, D20 Y VOLUMEN MOLAR

T °  C s ;
P«2o 

(en  g. c m '3 )
P

°2° -3
(en g. c m  )

Volumen
molar
(c m 3 )

95, 0 1, i 0958 0 ,9 6 1 9 7 5 1 ,0 6 7 3 9 18 ,7691

100 , 0 958 58425 6345 1 8 ,8 3 8 6

105, 0 958 54761 5938 1 8 ,9 1 1 0

1 1 0, 0 956 50990 5518 18, 9863

1 1 5 ,0 954 47104 5085 1 9 ,0 6 4 5

1 20 , 0 950 43112 4639 1 9 ,1 4 5 7

125, 0 946 39012 4180 1 9 ,2 3 0 1

130, 0 941 34807 3708 1 9 ,3 1 7 6

135, 0 935 30495 3224 1 9 ,4 0 8 2

140, 0 928 26081 2728 19, 5019

145, 0 920 2 1560 2220 1 9 ,5 9 8 8

150, 0 912 16936 1699 1 9 ,6 9 9 2

155, 0 903 12206 1167 19, 8028

160, 0 894 07370 0622 1 9 ,9 1 0 1

13-p. 36

T

Relación de densidades del D2O y H^O 

13-p.37
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Densidad del D20 y H20 

13-p.36

VALOR MEDIO DE LA DENSIDAD dí DEL D O
4 2

D20 conten iendo 0 del aire D 20 conteniendo 0 electrolítico

T (°C)

OO 0O

50° T (°C) 30°

0O«sf* 0OLO

jt
4

1,10323 1,09994q l,09570g
d4 1,103322 1,100033 l,09575y

13-p.37



VOLUMEN NDLAR DEL H20 Y D20 ( en cm3 )

68

T (° C) H ,0 d 2o T ( ° C) h 2o d 2o

20 1 8,05302 18,12 532 65 18 ,37778 18, 41928
25 18,07402 18, 14058 70 18,43003 18, 47022
30 18 ,09944  I 13, 16064 75 18,48523 18,52453
3 5 18,12875 18 ,18504 80 18,54343 18,58175
40 18,16200 18 ,21447 85 18,60431 18,64192
4 5 1 3, 19868 1 8, 24815 90 18 ,66810 18, 70510
50 18,23865 18,28546 95 18,73447 18,77082
55 18,28195 18,32661 100 18,80367 18,83967
60 18,32825 18 ,37114

1 3 - p .  3 4

DENSIDAD Y VOLUMEN MOLAR DEL H 20 Y D 20

T (°C) S^ P h 2o  Cg.cm-3) p D 20 3) Volumen molar 
(cm3)

60 1,10923 0,983262 1 ,09066 18,3686

65 933 80634 8785 4161

70 941 77857 8484 4672

75 948 74941 8168 5211

80 954 71889 7835 5783

85 957 68708 7485 6388

90 958 65396 7118 7026

95 959 61970 6739 7691

100 959 58425 6346 8384

13-p.37

DENSIDAD DEL D 20 CONTENIENDO 

OXIGENO DEL AIRE

T (°C) 30° 40° 50°

d4
1,10324 1,09995 1,09569

13-p.38
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1.11000 
980 
S60 
H O  
920 

1.10300 

k 8 8 0  
T 860 

8 k 0  
620 

1.10800 
780 
760 
74-0 

110720
O 20 60 30 100 120 m  160

°C
Relación de densidades del y D2O,
en función de la  temperatura.
13-p.38

Diferencias de volúmenes molares del' 
D 20 y H 20 en función de la temperatura.

13-p.38
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DENSIDAD DEL D20 LIQUIDO Y VAPOR ( en g/cm3 )

Densidad ( g/cm3 )

T ( °C) Vapor Líquido

175 0 , 004 0 , 989
180 , 005 , 983
190 , 0 0 6 , 970

200 , 0 0 7 , 957
210 , 009 , 943
220 , 0 1 0 , 929
2 30 , 013 , 913
240 , 0 1 6 , 898
250 , 020 , 881
260 , 024 , 864
270 , 029 , 847
280 , 034 , 829
290 , 040 , 809
300 , 048 , 787
310 , 058 , 763
320 , 0 7 0 , 7 35
330 , 087 , 705
340 , 105 , 668
350 , 129 , 626
360 , 163 , 573
370 , 248 , 4 6 2
371 .  5 , 363 , 363 a
a- punto c r ít ic o .

13-p.39
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175 ZOO ¿50 300
Temperatura °C

j _ _ J _____L _ J .

3677 375

Densidad del D20 líquida y del vapor saturado a 
temperaturas elevadas.

13-p.39
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RELACION DE DENSIDADES p /  p A DIFERENTES TEMPERATURAS

T° C P . 2o / P „ 2„ T° C P /  P02° H 2°

50 1 , 1 0 9 0 4 180 1, 10862
60 1 , 1 0 9 3 0 190 1 , 1 0 8 3 4
70 1 , 1 0 9 4 4 200 1 , 1 0 8 0 2
80 1 , 1 0 9 5 0 210 1 , 1 0 7 7 2
90 1 , 1 0 9 5 3 220 1 , 1 0 7 4 0

100 1 , 1 0 9 5 5 230 1 , 1 0 7 0 4
110 1 , 1 0 9 5 5 240 1, 10660

120 1 , 1 0 9 5 1 250 1, 10610
130 1 , 1 0 9 4 3 260 1 , 1 0 5 5 2
140 1 , 1 0 9 3 3 270 1 , 1 0 4 8 4
150 1 , 1 0 9 2 0 280 1 , 1 0 4 0 5
160 1 , 1 0 9 0 5 290 1 , 1 0 3 1 5
170 1 , 1 0 8 5 5 300 1 , 1 0 2 1 0

13-p.42

P h Q

13-p.42
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DENSIDADES ORTOBARICAS DEL D20 LIQUIDA 99,95% en g/an3

T  (°C) d-j para H zO d-| para D O

2 0 0 , 9 9 8 2 1, 106
40 0 , 9 9 2 2 1 , 1 0 0
6 0 0 , 9 3 3 2 1, 089
80 0 , 9 7 1 8 1, 077

1 0 0 0 , 9 5 8 4 1, 063
1 2 0 0, 9 4 3 4 1, 047
140 0, 9 2 6 4 1, 029
160 0, 90 7 6 1, 009
180 0, 8 8 7 4 0 , 986
2 0 0 0, 8 6 4 9 0, 963

•13-p.43

Densidad del D?0 y H-O. 

13-p.43
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DENSIDAD DEL H-0 Y Do0

HjO n„o

l.g/cm3 /, °C T.g/crn3 t, cc

0.157 364.0 0 . 158 356.7
0.244 373 .1 0. 159 356.8
0.271 374.0 0.271 370.2
0.288 374.0 0/281 370.7
0.317 374.0 0.282 370.7
0.322 374.3 0.299 371.2
0.329 374.2 0 .3 1 1 371 .3
0.343 374.2 0.326 371 .5
0.344 374.2 0.328 371.4
0.354 374.2 0.352 371 .5
0.392 373.9 0.365 371 .4
0.398 373.7 0.382 371.5
0.402 373.4 0.389 371.5
0.409 372.9 0.403 371 .6
0.410 373.4 0.418 371.3
0.440 371 .8 0.425 371 .2
0.478 30 7.2 0.438 370.8
0.481 36G. 5 0.443 370.6
0.490 365.4 0.477 31 >9. 1
0.491 365.4 0.533 364.0

15-p.12

DENSIDAD DEL D 20 1009o

t,°C p.g/cm3 t,°C p.g/cm3 t,°C p.g/cm3 t,°C p.g/cm3

30 1.1032 90 1.0708 150 1.0167 210 0.943

40 1.0999 100 1.0630 160 1.0058 220 0.928

50 1.0957 110 1.0547 170 0.9950 230 0.913

60 1.0906 120 1.0459 180 0.9826 240 0.897

70 1.0847 130 1.0366 190 0.970 250 0.881

80 1.0782 140 1.0268 200 0.957 - - “

15-p.15
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DENSIDAD DEL AGUA PESADA 99,54%

i .  ° c P(, g/inl t
t.  ° c P(- g/mi -í

4 1.10487 1.10187 28 1.10322 l.10736
5 1.10501 1.10502 29 1.10296 1.10742
6 1.10513 1.10516 31.1 1.10248 1.10758
7 1.10523 1.10531 32 1.10217 1.10765
8 1.10530 1.10544 33 1.10186 1.10770
9 1.10535 , 1.10556 34 1.10154 1.10774
10 1.10539 1.10569 35 1.10121 1.10779
11 1.10540 1.10581 36.1 1.10084 1.10785
12 1.10540 1.10593 37 1.10053 1.10789
13 1.10537 1.10603 37.9 1.10022 1.10794
14 1.10533 1.10614 39.2 1.09977 1.10786
15 1.10527 1.10624 40 1.09948 1.10807
16 1.10519 1.10633 40.8 1.09917 1.10810
17 1.10510 1.10643 41.3 1.09892 1.10807
18 1.10499 1.10651 42 1.09865 1.10810
19 1 .10490 1.10663 42.7 l.09836 1.10806
20 1.10480 1.10676 45.3 1.09729 1.10825
21 1.10465 1.10684 46 1.09699 1.10827
22 1.10448 1.10692 46.7 1.09668 1.10828
25 1.10391 1.10715 49.3 1.09555 1.10843
26 1.10370 1.10723 50 1.09523 1.10845
27 1.10346 1.10729

15-p. 33
í
1
i



-c

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

.23

t. °c

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

>.23
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DENSIDAD DEL AGUA LIVIANA, g/ml ENTRE 0 Y 40°C

p t, °c

0.999867, (1) 21
0.9999267 (0) 22
0.9999679 (0) 23
0.9999922 (0) 24
1.0000000 (0) 25
0.999991, (1) 26
0.999968, (1) 27
0.999929s (2) 28
0.999876, (3) 29
0.999803, (5) 30
0.999727, (6) 31
0.999632, (2) 32
0.999524, (0) 33
0.999404o (5) 34
0.9992712 (1) 35
0.999126j (2) 36
0.998970, (6) 37
0.998802, (9) 38
0.99862,2 (14) 39
0.99843,, (18) 40
0.998232, (22)

0 .998Ü2)0 
0. 997799j 
0. 9975G7.j 
0.99732ss 
0.99707,,  
0.99(581 „  
0.99654, ,  
0.99626*3 
0.99597,5 
0.99567j,  
0.99536 „  
0.99505,2 
0 . 994730g 
0.99439, ,  
0.99405,4 
0.99371, ,  
0.99335#3 
0.9929936 
0.99262, ,  
0.99224sí

DENSIDAD DEL AGUA LIVIANA, g/ml ENTRE 40 Y 100°C

P i. °C P

»

t . °c

0.9922* 61 0.9827, 82
0.9918, 62 0.9822o 83
0.9914, 63 0.9816, 84
0.9910, 64 0.9811, 85
0.9906, 65 0.9805, 86
0.9902, 66 0.9800s 87
0.9898, 67 0.9795, 88
0.98940 68 0.9789, 89
0.9889, 69 0.9783, 90
0.9885, 70 0.9778, 91
0.9880, 71 0.9772, 92
0.98762 72 0.9/66, 93
0.98715 73 0.9760, 94
0.9866, 74 0.9754, 95
0.9862,
0.9857,

75 0.9748, 96
76 0.9742, 97

0.9852s 77 0.9736, 98
0.9847s 78 0.9730, 99
0.98425 79 0.9724s 100
0.9837s 80 0.9718,
0.9832* 81 0.9712,
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DENSIDAD DEL AGUA PESADA

t , °c PH.O g/ml PD,o- g/ml A

3.8 1.00000 1.10533 1.10533
5 0.99999 1.10549 1.10560
10 0.99973 1.10588 1.10618

11.2 0.99961 1.10589 1.10632
15 0.99913 1.10577 1.10673
20 0.99823 1.10527 1.10723
25 0.99707 1.10440 1.10765
30 0.99568 1.10321 1.10797
35 0.99406 1.10172 1.10830
38 0.99299 1.10068 1.10845
39 0.99262 1.10032 1.10850
40 0.99225 1.09995 1.10854
41 0.99186 1.09956 1.10Ü58
42 0.99147 1.09917 1.10863
43 0.99107 1.09876 1.10866
45 0.99024 1.09792 1.10874
50 0.98807 1.09572 1.10895

15-p.34

DENSIDAD DEL AGUA PESADA

i . °C
4

Dato
original

Valores
corregidos

3.8 1.10538 1.10547
5 1.10556 1.10565
10 I.10625 1.10634

11.2 1.10639 1.10648
15 1.10678 1.10687
20 1.10726 1.10735
25 1.10764 1.10773
30 1.10798 1.10807
35 1.10827 1.10836
40 1.10851 1.10860
45 1.10871 I.10880
50 1.10888 1.10897
55 1.10902 1.10911
60 1.10913 1.10922
65 I.10924 1.10933
70 1 .10933 1.10942
75 1.10940 1.10949
80 1.10946 1.10955
85 1.10950 1.10959
90 1.10954 1.10963
95 1.10957 1.10U66
100 1.10960 1.10969

101.4 1.10950 1.10959

15-p.38



78

DENSIDAD DEL AGUA PESADA

Serie
Zonc. de la 
muestra 
mol°ó de d 20

"C
Densidad

g/ml

I 99.87 25.00 1.10426
50.35 1.09534
55.36 1.09289
60.27 1.09027
65.35 1.08734
70.29 1.08439
75.66 1.08093
80.67 1.07761
85.82 I.07395
90.89 1.07030
95.98 1.06647
99.44 1.06370

II 99.84 25.00 I.10423
45.33 1.09758
50.38 1.09527
55.38 1.09281
60.33 1.09020
66.38 1.08675
70.38 1.08429
75,68 1.08088
85.84 1.07392
90.96 1.17022
96.08 1.16633

- 99.49 1.16357

III 99.81 25.00 1 .'10420
30.10 1.10295
35. 10 1.10144
40.17 1.09966
45.31 1.09758

15-p.37

g/ml

S.IÚ7S

ÍJ37S

o.ms

o.rno

B.IDSS

OJOSO

Diferencia entre las densida­
des del D 2O y agua liviana.

15-p.38

30 VO SO 10 7C Sí SO M  ’C
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DENSIDAD DEL AGUA PESADA

t.°c
d1
t t.°C

d1
t

original corregida original corregida

20 1.10726 1.10735 65 1.10919 1.10928

25 1.10762 1.10771 70 1.10927 1.10936

30 1.10795 1.10804 75 1.10934 1.10943

35 1.10825 1.10834 80 1.10940 1.10949

40 1.10849 1.10858 85 1.10945 1.10954

45 1.10868 1.10877 90 1.10950 1.10959

50 1.10885 1.10894 95 1.10954 1.10963

55 1.10899 1.10908 100 1.10957 1.10966

60 1.10910 1.10919

15-p.40

Comparación de los valores de K.Wirtz 
con los de Chang Tin-Li y Tung Liu-hu 
en la densidad del agua pesada.

t.°C dt
t

De acuerdo a 
Wirtz

De acuerdo a 
Chang y Tung

20 1.10735 1.10735

25 1.10774 1.10773

30 1.10802 1.10807

35 1.10830 1.10836

40 1.10856 1.10860

50 1.10889 1.10897

15-p.39
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DEPENDENCIA DE LA DENSIDAD DEL AGUA PESADA 

CON LA CONCENTRACION DEL HIDROGENO LIVIANO

Densidad ,25 
25

Concentración de 
hidrogeno liviano

(Unidades arbitrarias)

1.107637 0.230

1.107632 0.234

. 1.107362 0.987

1.106881 2.250

15-p.41

DENSIDAD DEL AGUA PESADA EN FUNCION DEL 

CONTENIDO DE DEUTERIO

Densidad ,25 
25

Concentración del 
D, *

1.107637

1.107586

1.107362

1.106881

99.90 i 0.01 

99.85 ± 0.01 

99.65 ± 0.02 

99.16 t 0.02

15-p.42

15-p.44



81

DENSIDAD DEL AGUA PESADA

t ,  °c dí t ,  °C 4

95 1.10958 130 1.10941
100 1.10958 135 1.10935
105 1.10958 140 1.10928
110 1.10956 145 1.10920
115 1.10954 150 1.10912
120 1.10950 155 1.10903
125 1.10946 160 1.10894

15-p.43

DENSIDAD d£ DEL AGUA PESADA A 95 Y 100°C DE 

ACUERDO A  VARIOS AUTORES

Autores 95°C 100°C

Grossmann-Doerth..............

Chang y Tung..................

1.10958

1.10966

0.00008

1.10963

0.00005

1.10958

1.10969

0 .00011

1.10966

0.00008

Diferencia entre los valores. 
Grossmann-Doerth..............

Schrader y Wirtz.............
Diferencia entre los valores. 
Gros smann-Doerth..............

15-p.43
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DENSIDAD DEL AGUA PESADA. PURA

t,°C
jt
dt

60 1.10923

65 1.10933

70 1.10941

75 1.10948

80 1.10954

85 1.10957

90 1.10958

95 1.10959

100 1.10959

15-p.44

DENSIDAD DEL D 20 a 25 °C

I. Kirshenbaum, J. Graff y H. Forstat........  1.10775

R.J. Voskuil y B. Barash.......................  1.107744

Chang Tin-Li y Tung Liu-hu....................  1.10773

A.L. Shatenshtein, L.M. Yakimenco, V.R.

Kalinachenko, y E.A. Yakovleva................  1 .10770

K.V. Vladimirskii, M. Ya. Kats, y B.M.

Stasevich........................................  1 .10772

1.10774

P. Isberg y L. Lundberg........................  1 .10774

Promedio 1.10773

15-p.46
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DENSIDAD DEL D20 A PRESION ATMOSFERICA

.t P
t, °c J P

t °c dt
g/ml g/cm3 dt

g/ml g/cm3

3.8 1.10545o 1.10545, 1.10541, 53 1.10906, 1.0942, 1.0942,
4 1.10548, 1.10548, 1.10544, 54 1.10908, 1.0937, 1.0937,
5 1.10564o 1.10563, 1.10560, 55 1.10911, 1.0932, 1.0932,
6 1.10580, 1.10576, 1.10573* 56 1.10913, 1.0927, 1.0927*
7 1.10595, 1.10587, 1.10584, 57 1.10916, 1.0922, 1.0922,
8 1.10609, 1.10595, 1.10592, 58 1.10918, 1.0917, 1.0916,
9 1.10622, 1.10600, 1.10597, 59 1.10921, 1,0911, 1.0911,

10 1.10634, 1.10603, 1.10600, 60 1.10923, 1.0906, 1.0906,
11 1.10645, 1.10604, 1.10601, 61 1.10925, 1.0900, 1.0900,
12 1.106565 1.1O6O30 1.10600, 62 1.10927, 1.0895, 1.0894,
13 1.10667, 1.10601, 1.10598, 63 1.10929, 1.0889, 1.0889,
14 1.10677, 1.10596, 1.10593, 64 1.10931, I.0883, 1.0883,
15 1.10687, 1.10590, 1.10587, 65 1.10933, 1.0878, 1.0877,
16 1.10697, 1.10583, 1.10580* 66 1.10935, 1.0872, 1.0871,
17 1.10707, 1.105748 1.10571, 67 1.10936, 1.0866, 1.0865,
18 1.10717, 1.10564, 1.10561, 68 1.10938, 1.0860, 1.0860,
19 1.10726, 1.10552, 1.10549, 69 1.10939, 1.0854, 1.0853,
20 1.10735, 1.10539, 1.10536, 70 1.10941, 1.0847, 1.0847,
21 1.10743, 1.10523, 1.10520, 71 1.10942, 1.0841, 1.0841*
22 1.10750, 1.10506, 1.10503, 72 1.10944, 1.0835* 1.0835,
23 1.10758, 1.10488, 1.10485, 73 1.10945, 1.0829, 1.0828,
24 1.10765, 1.10469, 1.10466, 74 1.10947, 1.0822, 1.0822*
25 1.10773, 1.10448, 1.10445, 75 1.10948, l.0816, 1,0815,
26 1.10780, 1.10426, 1.10423, 76 1.10949, 1.0809, 1.0809,
27 1.10787, 1.10404, 1.10400, 77 1.10950, 1.0803, 1.0802,
28 1.10794, 1.10379, 1.10376, 78 1.10951, 1.0796, 1.0796,
29 1.10800, 1.10354, 1.10351, 79 1.10952, 1.0789, 1.0789,
30 1.10807, 1.10327, 1.10324, 80 1.10953, 1.0782, 1.0782*
31 1.10813, 1.10299, 1.10296, 81 1.10954, 1.0775, 1.0775,
32 1.10819, 1.10271, 1.10267, 82 1.10955, 1.0769, 1.0768,
33 1.10825, 1.10241, 1.10237, 83 1.10956, 1.0762, 1.0761,
34 1.10830, 1.10209, 1.10206, 84 1.10956, 1.0754, 1.0754,
35 1.10836, 1.10177, 1.10174, 85 1.10957, 1.0747, 1.0747,
36 1.10841, 1.10144, 1.10141, 86 1.10957, 1.0740, 1.0740,
37 1.10846, 1.10109, 1.10106, 87 1.10957, 1,0733* 1.0733, 

1.0725,38 1.10851, 1.10074, 1.10071, 88 1.19957, 1.0726,
39 1.10855, 1,10037, 1.10034, 89 1.10858, 1.0718, 1.0718*
40 1.10860, 1.10000, 1.09997, 90 1.10958, 1.0711, 1.0710,
41 1.10864, 1.0996, 1.10995, 91 1.10958, 1.0703, 1.0703*
42 1.10868, 1.0992, 1.0991, 92 1.10958, 1.0696, 1.0695,
43 1.10872, 1.0988, 1.0987, 93 1.10958, 1.0688, 1.0688,
44 1.10876, 1.0984, 1.0983, 94 1.10959, 1.0681, 1.0680,
45 1.10880, 1.0979, 1.0979, 95 1.10959, 1.0673, 1.0673,
46 1.10883, 1.0975, 1.0975, 96 1.10959,, 1.0665, 1.0665,
47 1.10887, 1.0971, 1.0970, 97 1.10959p 1.0657, 1.0657,
48 1.10890, 1.0966, 1.0966* 98 1.10959, 1.0649, 1.0649,
49 1.10894, 1.0962, 1.0961, 99 1.10959, 1.0642, 1.0641,
50 1.10897, 1.0957, 1.0957, 100 1.10959, 1.0634, 1.0633,
51 1.10900, 1.0952, 1.0952, 101 1.10959, l.0626, 1.0625,
52 1.10903, 1.0947, 1.0947, 101.4 1.10959, 1.0622, 1.0622,

NOTA: Los números subscriptos en los valores d| se han aproximado a 0 ó 5*

15-p.45
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Densidad del D2O. 
15-p.64 y 65
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DENSIDAD DEL D20 PURA

50° C 100° C 1501 c 200° C 250° C 300D c

P. 7- p . T. P. 7. P . 7. P . 7- -r P,
Kg/cm g/an-5 Kg/cm2 g/cm0 Kg/cm^ g/cnP Kg/an^ g/díP Kg/cm2 g/cir, Kg/an¿ g/cnw

107.1 1.10085 70.2 1.05686 102.3 1.02285 102.50 1.02505 98.25 0.89145 111.95 0.79100
75.7 1.10938 13.5 1 06402 73.2 1.02113 70.55 1.02245 70.45 0.83789 93.95 0.78553
42.8 1.09784 64.3 1.06652 44.1 1.01937 44 .70 1.02450 48.6U 0.38508 — —
11.5 1.09632 33.7 1.06525 13.9 1.01750 20.85 1.01845 — - — —
_ _ ¡0.5 1.06385 - — — — — - — —
_ _ 66.5 1 .06661 - —■ — — — - — —
_ — 10.3 1.05385 .- — — — — - — —
_ — 62.9 1.06650 - — — — — - — —
- — 11.4 1.06390 - — — — — - — —
- — 103.5 1 -06855 —- — — — — - — —
- — 9.7 1.06366 - — — — — - — —
-- — 74 .5 1.06705 - — — — — - — —
— — 12.9 1.06390 - — — — — - — —

1 5 - p . 52

VALORES CALCULADOS DE DENSIDAD SOBRE LA LINEA DE SATURACION 

(g/an3) . COMPARACION CON DATOS EXPERDENTALES
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20 . 1 .1 0 5 3 0 1 .1050 I . 10534
40 — i . 0 9 9 9 1 ,0 9 9 9 2 — 1 . 099S 1 .0 9 9 9 9
80 — 1 .09 9 6 1 .0 0 9 5 4 •— 1 .0 9 0 5 1.09051
80 - — 1 .07 8 2 1 07821 — 1 .0 7 8 3 1 .0 7 8 2 8

100 i .0 ^ 3 4 5 1 .0 6 3 0 I .011342 — 1 0fi35 1 .0 6 3 4 9
1 .0 1639 1 .0159 — 1 .0 4 6 5 1 .0-1616

MO 1 .0 2 7 2 ^ 1 .0 2 0 8 — — 1.0271 1 .0 2 7 1 2
100 1 .00622 1 .0 0 5 8 — —. I .00 6 2 1 .0 0 5 8 3
180 — 0 . 9K26 — 0 . 9 8 3 0 . 9 8 2 8 0 . 9 8 2 8
200 — 0 . 0 5 7 — 0 .9 5 7 0 .9 5 7 ü .9 5 8
220 — 0 . 9 2 8 — 0 . 9 2 9 0.Q 29 0 . 9 3 0
210 — 0 . 8 9 7 — 0 . 8 9 8 0 .8 ' J 8 0  900
260 — — — 0.8(3-1 n.SG-1 0 . 8 6 3
280 — — — 0 . 8 2 9 0 . 8 2 6 0 .8 2 4
300 — — — 0 . 7 8 7 0 . 7 8 2 0 . 7 8 4
320 — — — 0 . 7 3 5 0 .7 3 1 0 . 7 3 3
340 — — — 0 .  t>68 0 . 6 6 8 0 . 0 6 8
360

~

— — 0 . 5 7 3 0 . 5 7 2 0 .5 7 1

D e s v . 0 .0 1 7 0 . 0 7 0 . 0 0 5 0 .2 1 0 . 0 9

15-p.159
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DENSIDAD A 25£ C DEL D2<3 (g/cm3) CON COMPOSICION 

ISOTOPICA DEL OXIGENO DEL AIRE.

Kirshenbaum y otros 1.10449
Voskuyl, Barash 1.10448,,
Shatenstein y otros 1. 10442q
Wladimirski y otros 1.10444

1.10446
1.10448

Steckel, Szapiro 1.10444
Babeliowsky y otros 1.104481

18-p.106

TEMPERATURAS DE EQUILIBRIO DEL D20 PURA

Y SUS CORRESPONDIENTES DENSIDADES

Flota­ Temperatura de
dor equilibrio Densidad
N 9 2 C g/cm3

1 25.617 9± 5*10~ 4 1.104 3440±5 •lu~ 6
2 23.519 4 ± 5 • 10~ 4 1.104 785i ± 5*10~ 6
3 20.843 6± 5-10~ 4 1.105 262s ± 5 • 1 0—6
4 17.649 9 ±5 -IO- 4 1.105 689e± 5-10—6
5 14.779 7± 5-10~ 4 1.105 9337 ±5 *10~ 6
6 12.467 8 ± 5 • 10—4 1.106 039., ± 5 • 1 0 “ 6
6 10.128 6± 5-10~ 4 1.106 047¡± 5-10~6
5 7.933 2± 5-10~ 4 1.105 9 484 ± 5-10~ 6

18-p.107
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Temperaturas de equilibrios del D ?0 pura y sus 
correspondientes densidades.

18-p.108
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PROPIEDADES DEL VAPOR DEL D20

REFERENCIAS.

V: volumen específico 

i: entalpia

L: calor latente de vaporización 

S : entropía 

U: energía interna

El subíndice s se refiere al líquido saturado, y el subíndice 

s con supraíndice 1 se refiere a vapor saturado.



90

Pres.
Bar

Temp.
°C

V

Volumen
m 3/kg
AV V 1

Entalpia 
kJ/kg 

L i1

Entropía 
kJ/kg°K 

S. L/T S 1

Energ.Interna
kJ/kg

u Au u

. 0 0 7
• GCC

* 009

.CIO

.C12

.Olí*

. 0 1 5

. 0 1 3

.020

.022

.C2l*

.026

. 0 2 3

k.l6 .000905 162.37 lc2.37
6.22 .000905 142.9'í
7.cy .000905 12 ¡V?1' 127.7*

9.1*0 .000905 ’.lr c.i *-*■> ■ ̂ 115-51
12.05 .000905 97.102 97.103
14.3^ •OCC9C5 83.c-'*C £3.^0
I0.56 ,00Cy05 73-2^7 73. ¿^5
15.16 .000905 66.021 65.022

2.1

U.6-',

19.79
21.2?
22.67
23.9?
25.15

. 0 0 0 9 0 5  

. 000906
59.751* 5?.735

.000900 50.237 30.238

.0009c.6 1*6.562 uó.362

.000906 1*5.1*07 1*3 .1*08

60.77

67.67

79*81

2312.3 
2311*. 1 
2310.0

2306.2 
•-29̂ . 5 
2293. <3 
22S6.7 
2 2 E A .2

2357.3

23??.9 
?33;;o 
2 3 ;  • ‘i-

23--Í.9

23!¡7.7 
-'5'r;C * 
2352.6 

. 235^-S 
90.27 2266.6 2336.8

22c0.1 
227 'i 
2272.3 

22 2269.6

.030 26.23 0GC°Co Uc.661 1(0.662 93.01 2263.7 2355.7

.032 27.31* .CCC906 38.21:8 30.2!*? 9-, 1*? 2261.1 25'-0.5

.03^ 23.34 .G0C907 36.103 36.109 103.”2 2252.5 2*:;í-2v 2

.036 29.30 .000907 5'*.2I3 31». 211* 107.74 2256.1 O? ^ Z, S' - „ • W

.033 30.21 .000907 32.505 32.509 U l .36 2253.3 2565.1*

.ci*o 31.03 .000907 30.96^ 30,961i. 115.22 ??51.ó ?3¿6.s

.0^2 31.91 .000907 29.573 29.>V4 11c. 221*9-5 2.í;cí.2
• C¡*1* 32.71 .CCC907 23.2Q7 28.298 122.0c 22*r7 . 5 rCc9.6
• C!*6 7 7 1, - ♦ “r 1 f'-/' 27.135 T7* 1 •“ C ~ -< 22*;^.; 2’7C.5
.048 • C\-v/yLO cv. C’C í’2Ó.CÓ5 icC.—0 22’-;;. 7 2372.1

.C50 3^,9? .0?090S 2~.0~!o 25. C7? lT’l. 5 *'

.060 36.15 .00090? 21.115 21.116 1 “Ui.. ¿ 5 2233.7 23“?. 6

.070 1*0 .91* .000909 13.259 16.260 156.66 2226.6 2353.2

.080 u j . ú o ,000910 1 6 . 0 9 9 1 6 . i c o i67.ee 2220.3 23¿7•3

.090 1*5.61 .000911 1 V . ¡ ¿ 9 lU.it 10 1 7 6 . 2 7 2211*. 6 2 3 9 0 . 9

. 1 0 0 1*7 . 6 2 . 0 0 0 9 1 1 13.050 13.051 lfai*. 68 2209.5 23?!*. 2

.110 1*9 .1*6 .cc 0912 11.930 11.931 192. :,i 22C-U.5 2397.2

. 1 2 0 5 1 . 1 7 . 0 C C 9 1 3 10.991* 10.995 195.?!* 2200.1* 237-9.?

.150 5 2 . 7 5 .000913 1 0 . 1 9 7 1 0 . 1 9 3 205.19 2196.3 21*02.5

. 1 U0 5^.24 .00-0911* 9.5131* 9 .511*3 212.1*0 2192.5 2U0U .9

.150 55.63 .000511* 3.9153 3.9167 213.25 2168.a 2-07.2

.160 56.95 .000915 8.3932 8 .391*1 223.7o 2165.5 2^09.3

. 1 7 0 5 S . 2 0 . 0 0 0 9 1 5 7.9287 7.9296 2 2 9 . 0 0 2182.3 £1:11.3

. 1 8 0 5 9 . 3 9 . 0 0 0 9 1 6 7 .5ite 7.5157 '233.97 2 1 7 9 . 2 2 - 1 3 . 2

. 1 9 0 6 0 . 5 3 . 0 0 0 9 1 6 7 . 1 1 * 2 6 7.11*56 258.72 2176.3 2U15.0

.200 61.61 .000917 6.8080 6 . 6 c  09 21*3.25 2173.1* 21*16.7

. 2 2 0 63.65 i  0 0 0 9 1 3 6.2273 0 .2232 251.71 2 2s-Iv.?
• 2¡*0 65.53 .000919 5.7391 5.TÍI-00 239.65 2l6*o 21*22.9
.200 67.29 . 000920 5.3251* 3.3261* 2cc.99 2155.7 2'*25.7
.280 6 8 . 9 1 * .000921 1* . 968-6 U .9695 273.87 2151*.1* 01.~e t

. 3 0 0 7 0 . 1 + 9 .000921 I+.6560 4.6580 280.5- 2150.3 21*30.7

.320 71.95 .000922 l*.3ó57 i*.35có 2CÓ.U5 211*6.5 2433.0

.3^0 75.51* .000523 l*.l!*55 1* .  l l * l * 2 292.26 21U2.9 24 35.1

. 3 6 0 i ^ . e s . 0 0 0 9 2 1 * 3 . 9 2 3 4 3.9293 297.77 2139.Í* 21*^7.2

. 3 6 0 7 5 . 9 2 . 0 0 0 9 2 !+ 3.751*8 3 . 7 3 5 3 5 0 3 . 0 !* 2135.1 £ 1 * 3 9 . 1

23"

513U

c . D
3 5 5 ^ 2 . 5 1 2 2 0 3 . 2 2 2 0 7 . 5

e . -•7  i ' 0 e l . J j . i l * 1 0 . 2 3 2 1 9 9 . 8 2 2 1 0 . 0
5 .

6 - 2 1 2 3 1 7 . 3 0 2 1 - 9 5 . 0 2 2 1 2 . 3

6 . 1 C 7 ^ >3
2 3 o 2 2 3 . 7 1 2 1 9 0 . 7 2 2 1 U . 1 *

6 , , C ~X- 5 c . * -  -  <X • 3 1 * . ? 5 2 1 6 3 . 0 2 2 1 8 . 0
. 9 7 : $ C «, l . l C - r 1:1*. 6 4 2 1 7 6 . ' * 2 2 2 1 . 0

*7
, ^ 9 7 7 6 .• C c ^ O 5 5 . 1 5 2 1 7 0 . 6 2 2 2 3 . 7

7 . 5 , . C ^ t 5 6 0 . 7 7 2 1 6 5 . 4 2 2 2 6 . 1

7 .. 7 7 5 7 £ , 0 1 2 3 6 7 . 6 7 2 1 6 0 . 6 2 2 2 8 . 3

7 . . \ Ú 5
~ 7 3 . 9 6 2 1 5 5 . 3 2 2 3 0 . 3

7 . - 7  5 ! V ■ 9 5 ^ 9 7 9 . 3 1 2 1 5 2 . 5 2 2 3 2 . 1
1 . 6 T '  7 7  (. 9 2 6 1 8 5 . 2 2 2 1 4 5 . 5 2 2 3 3 . 8

- . 5 9 1 C 7 ' - i 9 0 . 2 ó 2 1 1 * 5 . 1 2 2 3 5 . 3

7 , “  C 7  «"• 
1 y  yV  w 7 ,, S * ; 2 2 9 5 - 0 1 2 1 1 * 1 . 3 2 2 3 5 . G

7 , 7  (. ¿ 6 i ? 9 9 - 1 * 6 2 1 3 8 . 7 2 2 3 S . 2

. ^ - ■ 3 9 1 0 3 . 7 2 2 1 3 5 , 7 2 2 3 9 . 5
:í 2 -; z 1 0 7 . 7 3 2 1 5 3 . 0 2 2 1 * 0 . 7

7 . . 4 2  5 ^ 7 , ,S o< -: 5 H l . 5 6 2 1 3 0 . 3 2 2 1 * 1 . 9

*7 . 3 9 ÍÍO 7  ,, 7 9 0 1 u  5 . 2 2 2 1 2 7 . 8 2 ? 1 * 3 . 0
7 . , r - o 7 1 7 . . 7  1 1 1 3 . 7 1 2 1 2 5 . 3 2 2 l*i* , 0

7 , V,‘ T T
i 1» ; ✓ i ' í 1 2 2 . 0 7 2 1 2 3 . 0 2 2 1 * 5 . 1

v*  C,< 7  _’ *"* ✓ . 1 2 5 . 2 ? 2 1 2 0 . 7 2 2 4 6 . 0
. C 5- • 7 3 - - C 1 2 3 . 5 ? 2 1 1 6 . 6 £ 2 1 * 7 . 0

-'•25
CCOS
po?ó
y 7-1

.CCT6
7.6123
7.5701
-

- -  -  S J *.*—' . . y  uy
i!*J+.?l* 2107.O 2251.9
156.65 2098.8 2255.1*
166.99 2091.5 2258.5
176.26 20o5.C 2261.2

Í211

9710

6 .Bel? i• í;999 16<’+. 67 2079.0 2265.7
ó.c2¿0 7,Í|7CO 192.1*0 2073-5 2265.9
6,7737 7 .V127 199-33 2066.5 2268.0
6 .7 352 1.^176 206.17 2063.6 2269.9
6.6911 7 .391*5 212.33 2059.3 2271.7

6.6513 7 • 372'? 216.23 2055.2 2273.1*
6 .611*9 7 • 3^28 223.75 2051.2 2275.0

7 •3339 223.c§ 2Cl*7.S 2276.5
6 .51-75 7 . *ic! 235.96 20l*^.9 2277.9
c.516 *̂ 7 -2993 258.70 201*0.5 2279.2

6.1670 7.2333 21*5.25 2037.3 2280.5
6.4521 7.253S 251.75 2031.2 2282.9
6.5818 7.2269 259.63 2025.5 2285.2
6.3555 "*.  -C.̂ l 265.97 2020.2 2287.2
6.2925 7Í1792 275.84 2015.3 2289.1

6.2523 7 •  i 57 9 230.31 2010.6 2290.9
5.21^5 7.1351 256.1,2 2000.2 2292.6
6.17-3 7 .1191* 292.23

O<\¡OOCvj 229!*. 2
c.ií;39 7 ..1016 297.71* 1998.0 2295.7
5.1142 7.0-852 303.CO 199-.2 2297.2
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Pres. Temp. Volumen Entalpia Entropía Energ.Interna
Bar °C m 3/kg kJ/kg kJ/kg°K kJ/kg

V  AV V 1 i L i1 S L/T S 1 u Au u 1 
s s s  s s  s s  s

.400 77-13 .,00072 > >.5399 3- 55c3

.420 7o.2? ..00C?25 3. 4010 3.4;i-

.44,7 79.40 .,007927 3.2377 3.2577

.LÍO 00.47 .,070327 3.1244 3.125:'

.46o 51.51 •.C00926 3.0726 3.0035

.500 62.50 ,.007929 2 .5v06 2.5915

.520 ¿3.47 .000923 2.7555 2.7o (’4

.540 24.4o .070930 2.6395 2-6906

.560 65.31 .000930 2.ÓC04 2.6013

.530 £0.19 .000931 2.51Ó3 2. 5172

. 600 67.C4 .000932 2. 4;32 2.1*3^1

.620 57.07 .070932 2.,364 6 2.3555

.640 5j. 00 .CC-C933 2. 295- 2. 2506

.es?. 69.47 .000933 2.,2305 2..2514

.660 90.23 .00 7*334 2,.1695 2.,1704

.700 90.93 .000935 2,.1114 2..1123

.720 91.72 .000935_ 2 .0;56 2,.0577

.740 92.43 .00̂ -'-̂  0 t—..0049 2,■ C059

.760 93.13 .000936 1 ,•9555 I..9566

.750 93.32 .000937 1 .90C7 1..9096

• Sc-0 94.49 .000937 1.861*1 l.6651
Ce-• 'w — 95-14 .00093-3 1.^216 1.6223
.640 95.76 tCCCv'O -.7=13 1 .7573
.66 o 95.41 .ce-;:-5 9 1.7426 1» T

97.03 .070959 1.7057 1• 7CÓ7

.900 97.64 .ccc94o 1.6702 1,ó7i¿

.920 96.24 .07C9---0 1 .6363 1 .6573

.9U0 96.62 ,0079-1 1.6033 1.6047 ■

.560 9?.‘-C .0:0541 1. 572.5 1 .5735

.9S0 99.96 .000542 1.5427 1.5435

1.C00 100.52 .CC0942 1 .5139 1 .5145
1.100 103.17 .000944 1.3252 1 .3361

1.200 105.63 .00054.5 1 .2771 1..2760
1.300 107.92 .070993 1..1552 1. .1652
1.400 110.05 .000950 l..1CÓ0 1.1070

1.500 112.11 .000952 1..0370 1,.0380
1.600 114.03 .000953 .97656 .97734
1.700 115.66 .000955 .92267 .92362
1.600 117.6o .000550 .,S746Ó .67562
1.900 119.27 .000958 ..83155 -.83251

2.000 120.66 .000359 ..79267 ..79363
2.100 122.40 .0:0960 ..75729 ..75825
2.200 123.67 .070552 .72497 ..72593
2.300 125.29 • occ-563 ..69551 •.69647
2.400 126.66 .000954 .66330 ,.66933

2.500 127.96 .000965 .64337 .64433
2.600 129.27 .000967 .62010 .62107
2.700 130.51 .coc.'?63 .59356 .59953
2.ECO 131.72 .070?C9 .57653 .57950
2.900 132.69 .000970 .55965 .56062

*c£.o8 2132.? 
312.51 212;.:
317-55 2 1 25 .?  

212-.]. 
52Í.31 2121.!;

-:-2.¿
Á.5

1.02-?

6.0:41
6.0754
c. ; 2rC 
6.
5.57"

7 .CÍ'95 
7.05̂ 5 
7.0403

t '.c i37

350.47 2115.7 
~V~.LC 2i:¿,2
'3 2113.7 2---:2. 
;! -2 .1 j 2111.3 2 - 5 ' . ;  
3-.5.Ó2 217S.0 2-Si4.¿

l.fl-"? 5.9525 7.C012 
l.Cc?7 5-9293 6.9:92
, _ . c -  -  r< r- '? ', '7
- r  ~ J , ? - ' ' -  • v .
7 .7 :1 4  5.5:55 6.9557 
l,C?ló 5. ;ó- -  6.J5ÓC-

1.1714 5
1.2:1c 5
1.127? 5

¿43.37 210-5.7 2456.;.
352.03 2174.5 2457.3 
35r.27 2IC2.3 2-55.5
355.-3 2777.2 2-5?.7 1.12-'- 5
362.68 2735-2 2-t0.9 1.13^2 5

3Í5.3C 2756,2 2-62.0 :.:45" 5
3¿3.65 20*4.2 2-5J.1 1.1551 5
371.23 2:32.3 2-6-,1 l.l-:;' ;
5”U,7k £090.4 2-65.2 1.1712 5
577.59 2035.5 2266.2 1.1753 5

JcC.36 203-5.5 2267.2 1 . 5  5.

*c%í'-í 2c-̂ i.ó :v-;-r.s.‘ ¿. r.. :• * ?.
•z-;- 5 .

393.51 2270.3 2 7:.C 1.2227 5.
3 9 5 . 207Ó-7 2-.‘2,7 1.22:7 p.
335.43 2073.1 2--J.6 1.2; :2 5 
- 7 7 .c2 2777 .: 1 .2 - - .  : 
403.17 2072.1 2475.2 1.245-0 5

405.43 2070.6 2276.1 1.2541 5 
Uió.50 2063.- 2475.5 1.2:55 5 
425.72 2056.7 2-53.4 1.3125 5 
1436.26 20=0.5 24¿c.7 1.3356 5 
U j . 22 2744.6 240?.c 1.3550 5

, :4'-:2 6.5.'¿57 
.5245 6.9356 
, 5" 6.?2c7
.”¿73 V-9i£I
. ¡ O — — O .  t c.

.7521 6.6?2ó
,73f2 5.5?03 
.71-5 6.2:20 
.T7-7 ó.c7’3 
.5571 6.566o

, L- . Xt’ C , C ^C-i

c.r:-
.¿v e. ;  6

, ̂'1*-4 6 .:25-6

, ^̂ *3 6.3223 
.5?75 6.81c2 
.574- 6.Í097 
.5:17 - - 2 7 T 3 
.5491 6.7971

.53:9 6.7910 

.476? 6.7674 

.4255 6.7363 

.3707 6.7123 

.3311 6.6?C1

453.67 2039.0 2492.7 
l*6l.6ó 2033.7 2495.U 
459.26 2025.7 249*.9 
¡476. 50 2023.9 2507.-■ 
453.42 2019.3 2302.7

490.05 2014.6 250-5-.9 
4=6.42 2210.5 23:"'.0 
572.55 2276.- 23:'.0 
500.45 2CC2.5 251c.9
514.15 1SS5-5 2512.5

519.66 1994.? 2514.6 
524.99 1991.3 2515.3
330.16 1957.5 2517.9
535.16 195-4.4 251?.5
54o.c6 3.961.0 2521.1

1.367?
1.4015
1.4212
1.459

5.2?-rí> 6.¿696 
5.2157 6.5505 
5.2111 6.c?25 
3.1756 6.0153

I.4374 5-1419 Ó .5993 483

3CS.C4 1990.5 22?3.6 
312.07 1957.0 2299.9 
317.51 1923.6 2301.1 
521.97 1960.4 2302.4 
326.27 1977.3 2303.3

3V.42 l'í74.2 2304.6
4 1971.3 2505.7 

335.33 I?53.5 23o6.3 
v'2.10 1365.7 2307.5 
345.76 1953.0 2500.6

*A'Ky¿ 1960.4 2309.7
352.75 1957.9 2310.7 
355.14 1955.k 2511.6 
^59.42 1953.0 2312.4 
362.62 1950.7 2315.3

3:.5.'<4 1948.4 2314.1
353.75 1946.2 2314.9
371.76 1944.0 2315.7 
374.67 «41.0 2316.5
377.52 1939-7 2317.3

320.30 1937.7 2316.0 
3¿3-03 1935.7 2313.7 
J55.70 1933-'7 2319.4 
:53.33 1931.5 2320.1 
35-0.90 1929.? 2520.c

393.42 1928.0 2321.4 
375.50 l??ó.2 2522.1 
393.54 1924.4 2322.7 
'■70.73 1922.6 2323.4 
403.03 1920.9 2324.0

405.39 1919.2 2324.6
416.40 1911.0 2327.4 
426.61 1903.5 2330.1 
436.14 1595.4 2332.5 
¡-45,09 1CS9.7 2354.8

453.52 ico3.5 2337.0 
tól.51 1¿77.5 2339.0 
469.10 1571.6 2340.9
476.53 1566.4 23U2 .S 

24 1661.3 2344.5

1.4-42 5.109-3 6.5c4o 
I.'-?73 5.07=3 6.5696 
1.5757 5.0571 6.5556 
1.5276 S.0222 6.5427 
1.5345 4.9953 6.5302

1.5456 4.5c?6 Ó.51S1 
1.3:13 4.9445 6.5066 
1.5"t-5 4.9209 6 .4955 
1.5570 4.6976 6.4&U9 
1 .5:90 4.6755 6.4745

.'169.66 1S56.3 2346.2
496.22 1651.5 2347.3 
502.3-4 1c46.9 23-9-3
503.23 1542.5 2350.7 
515.92 -636.2 2352.1

519.41 1634.1 2353.5 
524.74 1830.1 2354.3
529.90 15.26.2 2356.1
534.91 1622.U 2357.3 
539.78. 1616.7 2353.5
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Pres.
Bar

Temp.
°C

V

Volumen
m V k g
AV V 1

Entalpia 
kJ/kg 

i L i1
S s

Entropía 
kJ/kg°K 

L/T S 1

Energ.Interna 
kJ/kg 

u Au u 1

3.000
3 . 1 C O
3.200
3.300
3.^00

3.500
3.600
3.700
3 . 8 0 0

3.900

154.c;
1 5 5 .  -V4-

6. 0C0
6.200
6 . ¡ * o o  

6 . 6 c o  

6 .80c

7 .  e c o

7.200
7 . ! * 0 0

7.6co
7. £00

6.000
8.200 

. 8 .1*00
6.600
8.800

9.000 
9.200 
9 .1*00 
9 .60c
9.800

10.000 
10.200 
1 0.lt 00 
10.£00
1 0 . 8 0 0

11.000 
11.200 
ll.ltoo
1 1 . 6 0 0

1 1 . 8 0 0

1 3 7 . 2 t>  

1 3 Ó . 3 1

1 3 9 - 3 1
1 1 + 0 . 2 9

11*1.25
11+2.19
1 1 + 3 . 1 1

.CCG571 

. COC'972 

. CCr °7Ji 

.OOC97'; 

.  0 0 0 9 7  5

• 5'*232 •5;3-9

. C 0 0 9 7 6  . 1 * 5 9 2 8  . 1 * 7 0 2 6

•  0 C 0 S 7 1 . ¡4  5 7 0 2  . U 5 7 Q 9

.  0 C - 0 9 7 8  .  ! -- '+ 5 .'-3  . 1 * 4 6 3 0

. 0 0 0 9 7 9  . H J A 3 5  > 3 5 > 3

. ú o c $ 6 o  . i + 2 5 3 0  . l , £ i * i> 5

h.COO ll|l*.01 .000960 .^1588 > 1*86
4.200 11*5.75 .0 - ̂ 9532
U.i^co lt*7.‘*5 ,ooo9?H .37^33 .37936
1*. OGC 1*19.07 .00C?o5 otes? .36387
i*.6oo 150.64 r  C-r • 1 ,3^056 .3’>955

5.000 152.15 .000983 .335*^ ,336'*3
5.200 153.62 . 000990 .323** . ;>24-23
5.1*00 155-05 . 000991 , 31191
5.600 156.1+3 . 30 137 *r /*»

5.600 157.77 .¿9152 .29251

159.08 ,0x 995 -2623'* . 263 3-1* 
1.70.35 ““ "" ----
161.55 
162.60 
163.98
165.1!'
1 6 6 . 2 6  

1 6 7 . 3 7  

1 6 8 . 1 * 5  

169.51

1 7 0 . 5 ' - *
1 7 1 . 5 6

1 7 2 . 5 5
1 7 3 . 5 3

17U.U9

1 7 5 . !*3
1 7 6 . 3 6

1 7 7 . 2 7  

1 7 6 . 1 7  

1 7 9 . 0 5

1 7 9 . 9 1
1 8 0 . 7 7

181.61
1 8 2 . 1* 1*

1 8 3 . 2 5

1 8 U . 0 5  

1 6 1 * . 6 5  

1 3 5 . 6 3  
1 8 6 . 1* 0 

1 8 7 . 1 6

. J . t. t 1 -  j y

.  .  2o><'j. .'¿'CZ'C'O

.2507& ♦2(?.uío

^r^OO? íc>I¿UQ2'
.001003 .23750 .23850
.00100^ .2311+2 .232-'*3
.001005 .22560 .22660'
.CC1CC7 .22ocS .22109

. ocioo-3 
. 0 0 1 0 0 9  
.001010 
.coiou  
.001012

. C 0 1 0 1 3

. 0 0 1 0 1 ’+

. 0 3 1 0 1 5

. 0 0 1 0 1 6

. 0 0 1 0 1 7

.coiolS

. 0 0 1 0 1 9

• C C 1 0 2 0  

. 0 0 1 0 2 1  

• 0 C 1 C 2 2

. 0 0 1 0 2 3  

. 0 0 1 C 2 U 

. 0 0 - 1 0 2 5  

. 0 0 1 0 2 6  

. 0 0 1 0 2 7

. 2 1 1 * 7 9
,20969
,20310
.20053
.19619

.19201 

. Icc03 
,18420 
.1805’+ 
.17699

.17363 

.17035 

.16-723 

.  i 6 i * l 6  

.16123

. 1 5 6 4 6

.15571*

.15311

.15057

. 1 1 * 8 1 2

5^. 61 1977 • 2; 22.6 1,hlC'l 5s'.7 5.ír£*x6 3-li:+.51 13X9. i 23 59,6
5^9. ¡',2 ¿9 6 2 >̂ - -.1 ■* Í22: -r . 6 . 5 70 549. 1 P 1ÜI1.t~\ 2360.8
553.93 1971 .6 ^721.5 X •6;3Q ti 6177 0.■'*- + ,i7 C ~ 7 ✓ •61 1608.2 2361.8
535.3?. 3.9 5 2526.9 1 .61*37 k.V‘*,T0 6.‘>3o? 55^. 00 loOl*.0 2362.9
562.60 1 J ’o .5 2523. 2 1.Épltl 1'. 7 ¡ y?> 6 --i 2 } y 5 c *J •27 IcCl."71 2363.9

566.79 1962. 7 2;729. 5 T ;66!*? L 7552 0 .̂ 195 566.¡+5 17°P. 5 23Í4. 9
57c.60 0 2 53 c.6 ■»,671*2 u ■ 7371 0.r, -1 > t 570.53 1795*, n 2365.9
57;;.63 17 7̂ . io. 2 532 o0 lf C''.Q f "> i.í;033 571+.<;o 1T'2.• .> 2360.8
578.60 19 h

2533.2 1.,6952 L,7^2^ 6.39 V5 578..1*3 17O9.■ 3 2367..8
562.63 1951- í 2 5>,J..1* 1.■ 7024 U, ocí5y 6.3Í>79 582. ?5 1765.,1* 2566.• 7

566. 39 .1 2535. 5 1,.7U5 ii,.6691 5.3;>75 586,.00 1763.,6 2369.,6
593. £.C

i • 1.1 0 2537. - 1 ..72^9 ■ Ó373 6.36SU 593..2-6 1778. 0 2371.
60c.,72 -•9>?..1 2539. ¿ ¿ .,7456 6073 0."72-̂ éC/0.20 1-770 _r, 2372.
6nf.. *;-C ■ q * < ¿,4 25-1-1.O 1..'■’6l7 J4-,.57̂ -3 3^00 c'O"',.05 1767,!¿* 2371*..5
6ii*;,06 17*2°., tí 25143..6 1> 1 J ¡ vi 1..5305 6!3277 613.■ 1762,,1* 2376..0

620..̂ 0 ico •; 2J1+5.,7 i .7921 k,. 5237 6 ,.315:> 6l?, Cr-, 1757.• 5 2377.• 5
1• 5!- ,0 '—y " l •• 5 1. O’lóf' , 4; ¿.I 6. .03 i7';p .3 2376,.9

652.0  »✓—1^16,'T• t O O  ̂ j •2 1.,£c:.c-ít ^ - f 6..2930 631..97 ivú7.3 23t0,,2
635.»30 ■' C'T O .6 2550.,o 1.6339 It,.■-̂■92 6 ,► 2o3 i .71; 17u3.8 2381,.5
61*;,ó ,¡+ 190-3 2532,•- - *c47C . Í+2C0 0..2730 c45,.36 1739,.4 2362 .6

6U-5..U2 19°i*:6 255¡*. r. 1.. f. r>̂ 7 • ̂  335
rv->, .̂''70 . C. -  .S*~ 61*3.32 1735 _ p 2J £1+.0

65V »7b 1900..6 2553.> ̂ 1 # 012 9 u! .2535 £cl;.15 -1 2305..2
O -f ,.9 3 1697.. J r. 1 . cí-C u,.3^07 6 ..21*0-7 ^5^ .34 1727.. 0 2386,,u
Xír;,07 .3 25 5 ó . 1 . c95*'- t0-01 6,.2356 r76*+.1+1 1723 -í 23 ¿7 .5
670,. C-j- *1 -.-O.7 2559'.é .90 i'i .3202 0 ..-:-73 669 .36 1 Q .2 2368 . 6

671+. 90 lcSc .2 tLyV- i. ,.1 i .91ol u y'¡r'<' 6 .2169 67U-19 1715 • 5 2369 .7
679 .65 j.^2 .6 c. y u d . ,  ü 1.9290' K • c.C'i-9 c.210; i:-»* ov *.711 p O-OQ .7
68+* 1679

i, 2363,»7 1.9395 í;..26^-i /-
0 . 2030 c J v• y*-- 170-3.1 2391 .7

636 .65 1276 .0 2561=-. T. 0íf0í3 h .2̂ -55 ó.19514 688 .10 170U .6 2392 .7
693 • x3 1672 .0 2 566 .1 1. 9 59? k ,225o íT

.1879 692■ 55 1701 .1 2595 .7

,21.58o 
.21090 
,20611 
, 2015!*
, 1 9 7 2 1  

. 1 9 3 0 2  _

.16905 

.16521 

.13155 

.17S01

.171*65

.17137

.16825

.16230

.159*48

.15676
, 1 5 '+ i i *

.15160

.1*4915

6 - 9 7 . 7 1  1 0 6 9 . 6  2 5 6 7 . 3

702.01 lácó.U 2563.1*
7 -0 6 . 2 5  1 8 6 5 . 3  2 5 6 9 . 5  

7 1 0 . 3 7  l c c o . 2  2 5 7 0 . 6  

7 1 1 * .1 * 5  1 3 5 7 . 2  2 5 7 1 . 6

7 1 3 . 1 * 5  1 3 5 4 . 2  2 5 7 2 . 7  

7 2 2 . 3 3  1 3 5 1 . 3  2 5 7 3 . 7  

7 2 6 . 2 5  1 6 4 8 . i* 2 5 7 1 » . 7

7 3 0 . c ó  1 & ' ! 5 . 6  2 5 7 5 . 5  

7 3 3 - 6 1  1 & 1 + 2 .8  2 5 7 6 . 6

7 3 7 . 5 1  l & '+ O . O  2 5 7 7 . 5  
7 1 * 1 . 1 5  1 8 5 7 - 2  2 5 7 8 . 1 +  

7 M J+ .7 I+ 1 8 3 U . 5  2 5 7 9 . 3  

7 1 *8 . 2 7  1 8 3 1 . 9  ¿ 5 - 3 0 . 1  

5 . 2  2 5 8 1 . 0 '

7 5 5 . 2 0

1
5 2 6 . 6  2 5 8 1 . 8

C 2 l* . 0  2 5 6 2 . 6

7 6 1 . 9 1* 1 3 2 1 . 5  2 5 8 3 . 1* 
7 6 5 . 2 1 * 1 8 1 9 . 0  2 5 Ó-4 . 2  

7 0 8 . 5 0  1 8 1 6 . 5  2 5 8 5 . 0

1.9696 i*.2109 6.1807 
1.9795 1*.191+2 6.1737 
1.9SS9 14.1778 6.1660
1.9932 4.Iol3 c.lcOO
2.0073 14.1462 6.1535

2.0162 U .1303 6 .11*71 
2.0230 ¡+.1158 6 .1UC6 
2.0336 i*. 1011 6.1347 
2.01*20 U.OáÓT 6.1237 
2.0303 1*.C725 6.1228

2.0565 1+.05S6 6.1171 
2,0665 1+.CÍ+1+9 6.1111+ 
2.0?i*i* I*.0315 6.105'? 
2.0:21 l'.Olcl* 6.1005 
2.0Ó9S ¡*.00?!* 6.0951

2.0973 3.9327 6.0399 
2.1C-(7 3.9601 6.084-8 
2.1120 3.9¿73 6.0798 
2.1192 3-9557 6.071*9 
2.1262 3.9437 6.0700

6 9 6 . 9 1  1 6 9 7 . 7  2 3 9 ! * . 6

7 0 1 . 1 6  1 6 9 ’- * . 3  2 3 9 5 . 5

7 0 5 . 3 8  1 6 9 1 . 0  2 3 9 6 . 1 +

7 0 9 . 5 0  1 6 3 7 . 8  2 3 9 7

7 1 3 . 5 6  1 6 0 I+ . 5  2 3 9 8

7 1 7 . 5 * +  1 6 3 1 . 1* 2 3 9 9 . o  

7 2 1 . 1 * 5  1 6 7 6 . 3  2 3 Í - 3

7 2 5 . '

7 2 9 .
7 3 2 .

----- ~ .  £ •> ;> .  -
1 6 7 5 . 3  s u c o . 6  

1 Ó 7 2 . 3  2 4 0 1 . 3
1 6 6 9 . 3  2 1 *0 -2 . 1

7 3 6 . 1 * 9  1 6 6 6 . 1 +  2 1 + 0 2 . 8

7 1 * 0 . 1 1  1 6 6 3 . 5  2 1 * 0 3 . 6

7 1 +3 . 6 7  1 6 6 0 . 6  2 1+C-1 + . 3

’7 ,* 7 . 1 9  1 6 5 7 . 6  21+0 5 . 0

- ¡ 5 0 . 0 5  1 6 3 5 . 0  2 4 0 5 . 7

7 5 ! + . 0 7  1 Ó 5 2 . 3  2 1 *0 6 . 1*

7 5 7 . ¡+í i  1 0 1 + 9 . 6  2 1+0 7 . 1

7 6 0 . 7 7  1 6 1 - 6 . 9  2 1* 0 7 . 7

7 61 * . 0 5  l 6 l+J! . 3  2 l ¡ 0 o . l +
7 6 7 . 2 0  1.6 '+ 1 . 7  2 1 * 0 9 . 0



93

Pres. Temp. Volumen
Bar °c m 3/kg

V AV V1
s ■;s

12.000 1 3 7 . 9 1 . 0 0 1 C-2 S .16373 .1457;:
¿£.200 1 3 3 . 6 5 .001029 .14-: 43
'2.4-~0 109,33 .001070 .143.1;-
12.cOO 190.10 .001031 .15936 .i4oc>
1 2 . ECO 190.61 .  0 0 1 0 5 1 . 1 5 6 9 3 . 1 3 7 9 5

13.00-C 1 9 1 . 5 2 .001052 . 1 3 4 9 2 • 1 3 5 9 5
1 5 . 2 0 0 1 9 2 . 2 1 .001053 .152-53 . 1 3 5 9 6
1 5 . 4 0 0 1 5 2 . c0 .00103* . 1 5 1 0 4 . 1 5 2 0 7
13.600 1 9 3 . 5& .  C 0 1 0 5 5 .12517 .13020
13.&00 194.25 .001056 .12755 .12659

14.00-0 194.91 .001037 . 1 2 5 6 0 . 12664
14.200 195.57 .001036 .12364 .124c6
14.400 196.22 . oólo 5 .12222 . 1 2 3 2 6

1 4 , 6 & 0 1 9 6 . 3 - 6 .001039 .12060 .12164
14.5CC 197.50 .001040 .11901 .12005

15.0-00 198.12 .ooic-41 .117=7 .11651
15.2X- 196.75 . OOlC-i-2 .11=38 .117:2
15.400 19n.5ó . o o i c = - 3 . 1 1 4 5 1 .11553
15.ÓC0 199.97 . CCiC-43 .11-307 .11412
15.£co £00.33 . 001044 .11170 .11275

16.000 £01.17 . c o i c i ’- 5 .11032 .11137
16.200 201.77 •OOlC^ó . 10-00
1Ó.4C0 £02.35 • C 0 1 0 - 7 . 1 0 7 7 0 .'i:6“~
1 6 . 6 0 0 £ 0 2 .93 . 0 0 1 0 4 5 .¿ 7 7 5 9

16.S00 ■ 205.51 .CC1C4Ó . 1 0 ^ 2 4 . 1 0 6 2 9

1 7 . eco 204.03 .001049 .10400 .10505
17.200 20¡;. 64 .001050 .10233 .105-53
17.400 205-20 .001051 .10169 .1 0 2 7 4
1 7 .  ú o 2~5. i76 .0010 32 .10034 .10135
17.8CO 2 0 6 . 3 1 .0 0 1 0 5 2 .09943 .10043

1 S . 0 0 0 20-5.85 .001053 .09837 •C99l2
13.200 207.39 .C-Clo 54 .09729 .09655
i e . 4 o o 207.93 .001055 .0-9623 .0-975"-
18.ÓC0 2 0 3 . 4 6 .001055 .09524 .09529
1 6 . £00 205.9S .001056 .03426 .09532

19.000 209.51 .001057 .09326 .0-452
19.200 210.03 .001058 .052 ÍO .09335
19.400 210.5^ .CCI059 .09.133 .0:244
19.600 211.05 .00-1059 .090-46 .09152
19.800 211.55 .001060 .OÓ956 .09062

20.000 212.06 .001061 .03663 .06969
21.000 214.51 .001065 . Ce---l7 .0-3554
22.000 216.67 . 0010-63 . C S o 6 5 .  C Ó 1 7 2
23.000 219.16 .001072 .07713 .07=20
24.000 221.36 .001076 .07391 .07496

25.0.00 223.50 .001079 .07092 .07199
26.000 225.57 .0010-23 .06312 .06920
27.000 227.59 .colocó .06556 .06665
28.000 229.54 .001090 .06323 .06432
29.000 231.44 .0010-53 .06096 .06205

Entalpia
kJ/kg

i L 
s s

i1

Entropía 
kJ/kg°K 

S L/T S 1

Energ.Interna
kJ/kg

Au u 1

-- • f 273 7.. 7 17 v r £. r. c 1*9.
”'*í: ,r?I le11.D 2í-:¿.5 P c.0c-;5

C-; IcC 7.7 2;37.2 ¿ ,,7 7-5) •' , ■ =.0955
""t 1.r -.O aCwO«• 2737.9 7 C7 s l - ' • ■fc.C>Í4
7^.. CJ*1 «_̂/ 16C4.4 2533,ó íí. 7 ... -7 6.0469

7c;'.,«?.7 13-C2.0 27-9.^ 2. •?, r -• ̂ ; 6 .72,7-5
. 2: 1799.7 25'0.0 2,-17J2 7 7 ' = r. c-3-31

'i. - 1797.4 d » •- 1.175= 7 ' í 9,0531
: 7 ■ 1795.1 2391.5 0 :. j*- •; - =■.0257
!??■■09 1792,0 £591.9 í.' ..192=. 6.0235

CCl.‘Í'7 1790,6 2592.6 .19=3 h ,c2;2 6.0215
> C.í: 1733.4 2593.2 2.C * i 7 */. 1 V 1 y • —6.0175

W C ' . 1 - ; 7 £5.2 2593.3 3, r ■> 5.CÍ35
tic. 1:7 -:-4.o 2554.4 o (,27f : 3. 6.0096
613..15 1731.6 2395.0 3.7656 6.0057

£'- .95 1779.7 2355.6 .2279 3.772: 6.0-019
ñic.,c4 j7J7, r, 2796.2 .5';v¡ 3.76-5 3-9931
£21.. l'C. i-ivjiC 239 = -7 2. 2** 3. " 5 1 5.99^4

o-3 1775.3 2797.5 r., 5.990-8
.Ce 1^71.2 2557.8 0-: 5,7 556 5.9572

32?. 1765.1 23=3.4 O .1-5:0 3.7:r6 5.9336
¿31 . 1767.1 O 5.7’l-:-S 5. =37-1
C; . 7^ -;• 5.4 2..0: ■ i — ' - —7. ':r c-6
C V 7 .o-3 17=5.0 2 3 = 7.9 2,,2-72 7

7 <■ 170I.O 2 5 00,5 2. 3.5=72 3.9=93

¿¿I.■ S6 1759.0 2;01.0 i'.,2?2S 3.; L-.5:. 5.96=>4
,.ui-. 1757.0 So-01,4 ■ 21:"? -5.6/41 5.-6U

ĉ -5.,50 1755.0 £501.9 2. 7};í 3.5557 5.9353,
.20 2.4 7'.2 v. 5. =; = 5 3.-55?

c?I.,70 1751.0 2=02.8 2.3C55 3.Ó50Ó 5.9552

654.1c 1749.1 2605.2 
=36.55 i"U7.1 £003.6 
656.91 1 ,45.1 2¿:A.C 
ocI.éü IT'O.l 2Ó04.4 
£¿2.59 1741.1 260-.7

663.9o 1739.2 £605.1
665.20 1737.2 2¿C5.2 
¿70.43 1755.2 2605.7 
372.74 1733.2 25có.o 
67-4.99 1731.3 2606.3

677.22 1729.3 2606.; 
333.15 1-19.5 25-07." 
c?o.f3 17C9.ó 26c3.5 
90-8.99 1700.3 2609.3 
910.94 1690.3 2£c9.c

923.65 1531.5 251C.1 
933.06 1672.3 £610.3
r4f.24 lto 3 .2  2cl0.4
956.21 1654.2 2510.4 
964.97 164-5.4 26ic.3

2 ~C°2
2.3132
2.31c!
2.3230
2.3276

2.3-25 
2.3373
2.3-120 
2.5-467 
2.3513

5.643.7
3.6535
3’.c2;3 
3.¿172 
3.6051

3.6011 
3.3952

3-5775
3.5697

2.3559 5.5619
2.57t-i* 3.v<:;-0
2 . 4 C 0  5 . - t 7 5
2.4209 3.4fl7 
2.4410 3.4172

2 . 4 6 0 5

2.4795
2 . - = 7 &

2.5157
2 . 5 3 3 1

3 . 3 = 3 7

3 . 3 5 1 1
3.3:96
3.2.-6b
3.2369

5.3̂ 99
3 . 9 4 6 / 7
5.9434
3.9402
5 . 9 3 - 6 ?

5.9337
5 . 9 3 0 5
5 . 9 2 7 3
5.9242
5.9210

I : I S
5. ¿ ¿ 7 5  

5.3725
5.33=-2

5.3442
5 .3 3 c6
5.3174
5.6o¿t5
5.7920

U

'770.--" 1639.1 2f»CK>. 
Í73.65 1636.6 euiól 
7.’6.7ó lójU.l £410. 
77v.6ó 1631.5 2411.
7¿‘2.91 1629.1 £4i2.

7£5.93 1626.6 2412, 
7S3.9X 1624.2 21.15. 
791.£6 16-21.3 2413.
Tr-i.lü 1619.5 24lt.
797.66 1617.1 2411;.

0OC.52 lól!;.8 £415.
303.35 1612-5 0415. 
3o6.l4 1.6.10.2 2416. 
ecD.91 1607.9 £416.
611.65 1605.7 2417.

614.37 1603.5 ?4l7 „ 
617.05 1601.2 24:6. 
319.72 1599.1 2418.
622.36 1596.9 2410. 
024.97 1594.7 2419.

627.56 1592.6 2420. 
830.13 X5Q0.5 2420.
£32.67 Ifr<;.¡<- £421.
¿55.79 1356,3 2421.
637.69 1534.2 2421.

64-0.17 1562,2 2422. 
Pi-2.03 15c0.1 2422. 
EÍ5-07 1575.1 2423- 

~37ó. 1 2423. 
649.89 1574.1 2424.0

852.27 1572.0 2424.3 
354.63 1570.0 2424.6 
8>5.97 1567.9 2424.9 
659.30 1566.o 2425.3 
£61.60 1565.9 2425.5

£63.35 1562.C 2425.8 
£66.17 1560.0 2426.1 
666.-2 1557.9 2426.4
870.66 1555.9 2426.6
872.69 1553.9 2426.6

875.1C 1552.0 2^27.1 
685.pl 1J42.1 2428.x
856.38 1532.4 2428.8 
90C.52 1522.9 2429.4
916.36 1513.4 2429.6

325.95 1504.2 2430.1 
955.24 1495.1 2430.4 
9^4.31 1486.2 2430.5 
955.16 ±477.2 2430.3 
961.60 1466.6 2430.4

vo 
C\j O' -i 

O 
VO 

*-» t- CM CO 
K"\ C\ /ACO 

N"\ 
CO 

KVX>  ̂
W 

'-O 
rH 
tf\ (7\ 

co 
CVJ 'H



94

Pres!
Bar

Temp.
°C

Volumen
m 3/kg

V AV V 1

Entalpia 
/k 
L

kJ/kg
i 1

Entropía 
kJ/kg°K 

S„ L/T S 1

Energ.Interna
kJ/kg

u Au u

3 0 . 0 0 0

31.000
32.000
33.000 
3 * . o o o

35. coo
3 6 . 0 0 0

37.000 
33.OCO 
3?.o00

*0.000
*1.000
¿12.000
*3.000
**.000

*5.000
* 6 . o c o  

* 7 . 000 
-'¿£.000
49.000

5 0 . 0 0 0

51.000
52.000 
53.CGC
5 4 . 0 0 0

55.000
5 6 . 0 0 0

57.000 
53.CCO
5 9 . 0 0 0

6 0 . 0 0 0  

6 1 . o c o

62.000
6 3 . 0 0 0  

6*.000

Ó 5 . 0 0 0

66.000
6 7 . 0 0 0

6 8 . 0 0 0

6 9 . 0 0 0

70.000 
72.000 
7*.OCO
7 6 . 0 0 0

78.COO

8 0 . 0 0 0

62.000 
8 * . o c o

5 6 . 0 0 0

8 8 . 0 0 0

233.50 
P35.ll

220.50

240.27

2*1.92
2*3.33
t• C- ■* ~
2-16.65 
2*8.l6

2*9.6* 
251.10 
252.55 
253.93
255.31

256.67 
250.00
259.32 
260.61 
261.88

263.13 
264.36
265. 53
2-66.78
267.96

269.32
270.27
271.*0 
2~2.5?
273.63

27*.72 
275.79 
276.66 
277.91
278.9*

279.97
260.98
231.99
252.96
283.96

28!+. 93 
286. 84 
258.71
290.5Í4-
292.33

29!+.09
295.82 
297.52
2 9 9 . 1 3

300.82

.00i:,97

.0011.: o 

.con:-; 

.0:1107 

.001110

.00111* 

.0C11I7 

.001120 

. 001124

.001127

,001130
.00113*
.001,137
. 0011 -•■O 
.CíliU

.0011*8

.001132

.001155

.001159

.00:163

.001166 

.001170 

. CCll'"-'.

. COUSi

.0011 &’t 

.001187 

.001191 

.0011'* 

.001195

.001201

.0012c*

.00120?

.001211

.001214

.001217

.001220

.00122*

.001227

.001230

.001233

.00123?

.001245

.001252

.001253

.001264

.001270

.C01276

.001262

.001263

.05637 .03997 o-r-. ̂  ’'¿11.,0 2610.6 p . 5roo X: 2 • ' C- S.vEcs
• C 5 .05805 VCl. >L Ic2:i,.7 - - 6, 0 .3665, , 2 07 5-7-5 ‘.i
.05512 .05622 1620., 5 2 1,0.*7 2. 7/’Í5 5.75¿2
■ 05537 .05*43 99r.l6 1612.r 2310. - 0 1• 59^ 3. " , 5.7*72
.0517* .05235 ICíX.C? l6o*..2 2610,.3 2,.6157 3.!i*ís 5.7565

.05C22 .05133 1Zll. lc?6,■ 5 2610.7 2. .057? 5.?266

. c ¿74 .0* 366 ICéL : ? 1339.0 2610. 3 í; ..5-04 ~ .0 ? 36 5.7171

.C-.7 39 .0*3-1 .~Z2c. ?), 1381,, 5 2¿10. 3 2, 1 5.7077

. 0 -óo-ó . 0*713 * * : - - lf~4. r > 2 , ^ •. 01;. 7 5.6987

.04*8 5 .0*593 ic*3..+4 2566., ̂ 26IO. 7> C. i 3--0039 5.6898

.0*370 1050.55 1553-.7 2:io. 2 2.6=95 p _■ 9317 5.6311

.0*257 .0*370 1057.55 ' ̂  r ̂ -3 2610.1 C. 1***' r • ) c _-95-'3 5.6727

.0*1*6 .0*262 lo 6-*. 4 5 154S.-5 2 r.cri.0 21-72 39 2 .-9384 5* 80*5

.c^-c*6 .C*l6o 1071.2* 1=3?. r 260?.6 2,. ¡386 2.■ 3175 5.6c;62

.03550 .0*06* 1C77.r* 1531.,6 2605.5 2,.7513 ¿i..8966 5.6*82

Í/70.2U l4fo.li PÁX-.7 
973.50 1*52.2 2*30.7 
986.59 lhi'A.2 ?u30.o 
99*.51 It.'ó.S g!i3o.7 
1CC2.27 11(28.3 2430.6

1009,69 i^ve.e 2430.7 
1017.57 1-15.5 ¿*50.8 
1C2*.72 1*06.1 2*30.0 
1031.94 1599.1 2*31.0 
1039.CU 1391.9 243.1.0

10*6.02 l;.£*.9 2*70.
1052.90 1372.0 2*30, 
1059.67 1571-3 í'iJX. 
icóó. ;•* i;6’4.5 2.43c.
1072.91 1357.8 2*30.

■0335*
.03765 
. 03600 
•Oí593 
.03517

,03**0
-05567
. 032-07 
.03229 
.03161

.05097 

.03037 

.02975 

.02919 

.02653

.028-08 

.02756 

.02705 

.02655 

.C26o3

.02561 

.02516 

.02*70 

. 02-423 

.02385

• 023¡45 
.02267 
. 021.92 
.02122 
.020;2

• 019-W 
.01920 
.C lcój 
.01810 
.01755

.039=3 
,03660 
.05795 
.03709
- 03633

.03557

.CjlíE-ir
-C5*'-7

1-.7ICS--.56 15: 
1091.0-S 1517.9 
1C9~.51 l-ll.l

1110.13 1-97.

1116.52 
1122. -¡i

,03279 iic:-,:

1*91.0 
1*3*.4

"1.2 2 ¿o 5.

2c0<5..3 2.76*0 2.£“£2 3,.6403 1079.39 1351.3
260?,.0 2.7763 2.6562 ;5,.6325 1065.78 13**.7
r‘ 2.736- 5. U =! 10-92. c 3 133?.2

. 2 2.3-003 2. 6j.'-'C 5,.617? 1093.50 1331.9

.8 2.6120 2.7373 r x 1.6097 1104.*3 1325.4

2677.-3 2.883S 2,"?c-o 5,.0023 113 0. *9 1319.0
2 ..3 2.33*9 2.76o: 5,. 5950 1116.*7 1312.7

-CC5.0

- e l  2. • 
2.:572 £.7' 
2. cíe I 2.7(

:4 5 • 5~ ".:í
55 5.5735

.03215 11"6.22 31-5.9.1 pf:*.*

.03155 1152.ee 1^51.6 2603.6

.030-7* 1157.“5 1**5.1 26:2.9

.C30r7 1 le -. c

.02963 1169.01 1*32.2 2ÍC1.2

.02929 117*.56 1-25.7 2600.3

.02376 1160.07 II-19.3 2j99.i1

.02825 1155.53 1*12,9 25:6.*

.02776 1190.93 1*06.5 2537.U

.02729 1196.29 1*00.1 2596.3

.02683 3.201.60 1393.7 2C=5.3

.02638 1206.Ó7 1367.3 23;*.1

.02593 1212.10 1560.V 25=3.0

.02550 1217.25 137Í4.5 25-1.8

.02508 1222.*2 1368.1 2590.5

.02*69 1227.53 1361.7 25-30.3

.02391 1237.62 131,5.0 2566.6

.02316 1247.57 1336.3 2533.9

.02247 1257.33 1323.6 2551.0

.02173 12c".07 1310.9 2577.9

.02117 1276.63 12=3.1 2=7l». 3

.02055 1236.03 12S5.U 25~1.5

.0199* 1295.-2 1272.7 25cS.l

.01939 1304.66 12c0.0 276*.5

.0186* 1313.61 12*7.2 2561.0

2.878? 2.6c75 5. 5-55íi 
2.8856 2.6693 5.559* 
2.9001 2.6524 5.5325

2629.
1102.33 1306.3 2-28. 
1126.22 1300.1 2-2¿. 
1134.00 12-;*.O 2*28.

1139.71 1267.8 g’427. 
1145.35 1231.6 2426. 
1150.9^ 1275.5 21-26.

-?.3 2;---2=i.
2.9207 2.6160 5.5367 llol.$4 1265.3 2425

2.9309 2.ÓC1C 5.53.13
2.9409 2.56I+2 5.5251
2.950-5 2.5675 5-5133
2.96-06 2.5510 5.5-16
2.9705 2.531-6 5.5049

2.97?9 2,5183 5.U982
2.9594 2.5022 5.4916
2.5980 2. *362 5.4350
3.00-32 2.4703 5.*73*
3.017* 2.4545 5,4719

3.0265 2.436.3 5.4653
3.04*6 2.*C-_3 5.452*
3.0623 2.3771 5.*JoU
3.0797 2.3-6? 5.4266
5.0369 2.3165 5.4133

3.1137 2.2c7* 5.*011 
5.3334 
5.3758

3.1505 2.2jcl 
3.11-67 2.2231 
3.1629 2.20.04 5.3652 
3.17-36 2.171? 5.3507

H 67.36 1257.2 2*2*.6 
1172.72 1251.2 2*23.9
I.176.C-* 12*5.2 2*23.2 
II03.30 1259.2 2*22.5-
1186.52 1233.2 2421.7

1193.69 1227.2 2*20.9 
1198.32 1221.2 2420.1
1203.90 1215.* 2*19.3 
1205ó'* 1209.4 2*18.5 
1213.9* 1203.6 2*17.5

1218.90 1197.6 ?*l6.5 
1228.63 1165.8 2*1*.5 
127-3.35 ll-;*.! 2*12.5 
12*7.67 1162.3 2*10.2 
1257.25 1150.3 2*08.1

1266.52 1138.9 2*05.* 
1275.67 1127.5 2*03.2
1234.70 1115.9 2*00.6 
1293.61+ lio*.3 2597.9 
1302.*7 1092.S 2395.2

■ PG
 

Co 
W1

 vo 
V5 

o 
vw 

—1 
H 

vr,
 

• c
o 

«\> 
w 

vi 
"i

 
rJ 

vt.i 
O 

'O 
vO
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Pres.
Bar

5-0. oco 
92.0CO 

, 00.? 
96.020 
9b.0::0

.u c . oo
302.00
3.24.00 
íoS.c-o
106.00

110.20
U2.0C
:34.0o
r.ú.r¡.
3.; .'.V

120,00  
122.CO 
3.24. JO 
1 2 6 .CO 
12 o. 00

1-.0.00 
1;.2.CW> 
1/.4.00 
.1;S.C0 
13-i. 02

3.40.00
142 .00  
144.CO 
l';5.cc
143 .00

íjc.oo
152.00
154.00
3.56.00
155.00
ido. 00
162.00 
i64-.gd
165.00 
168. co

170.00 
172.co
llh.OO
l'i&.oo
176.00

160.00
1 8 2 .CC
184 .00  
lSó.CO
183.00

Temp.
°C

Volumen
m 3/kg

V AV V 1,

Entalpia
kJ/kg

i L 
s

Entropía 
kJ/kg°K 

S L/T S 1

Energ.Interna
kJ/kg

u Au u

502.4;": 
304.cc 
J' O 5 . r 6 
JO " . . . / 
503.;V

5:0.07 
51:.. vi 
3.12. OÓ 
yj-.x.b 
315.7/

51?. I’1
21?,‘v?
51h ,52 
J21.1;- 
3.-2.45

525.71
524.97
52ó,22 
527.4 > 
526,6r.

00125:* .01703 ,0 l5 jv 1 >22.36 325^.5 2557.5 -'r: y c r.~.' ̂  y. •..'•i. 133.1,21 1033... 2 2392. 5
CC1IC0 ■C1055 ,03755 3.5-jl. 5 ; 1 2 ;! .7 ¿5 5 ;. 5 . ci 3.519,56 1069.ó 2 í-59. 5
00132c . oOj C-;- .01754 3540.71 123 J .  5 25!¿5.6 -. ¿f.. •J-:' J' : . ; !> ■ 3 525,45 1036.2 255-5.
o r 1515 .015 ,7 . 03.669 1345.52 11>6.1 234;.. 7 ¿536 .92 lC tó .6 £5-3 •
003519 . 015-2 .01644 1353.<5 3.305.3 2p--.i.C ■y í- - - y. ̂ 13!¡5.35 1055.2 23-0-:. 5

.00.1325 .^l:-£-f ,03.601 i-: : 1170.5 2 5 5 7 . V., c O • ' 3.555,07 3.023.6 7 ■ ✓

.001331 . 0 :5.26 .0156 1 157 5.5 ’ L ’.V>.7 2555.2 ► ?!;>': i , 1561.95 • 2J2 .1 0

.001557 .0 1 ;'i  6 .01520 15 7 1 , 3 2 5 2 3 . 9 y . r ”' ;- 1570.36 1000.7 c'3'rC.. Z-

.OC1 5U3 .0 .^ - 5 ,03.45c 1592.50 3351.9 2 52 1.5 5.2599 1376,32 - 89 .2 c

.001550 . 015c* .014-0 1400.99 3 i i5 ,o 252c .0 5 JL . Í>í y-'í 5.2277 3 566. í: I 977.7 •

.coijyí .01271 .
,00i;62 .Olüjó . 
.001569 .01203 . 
.001375 .Olüc . 
.C.315S2 ,CU35 •

•ociíáó .01105 
. -'01595 .02075
,o:i4oi .030:5
.CuiVl'-o ,0.1015 
.001415 .

01406
01J'í2
C155S
03.50-5
01273

01242 
0x215 
.011-35 
.01154 
,0112Ó

l4„3.;o U C Ó .l 2515.4 
i ) ? . 3 2500.6 
2420.01 lo;o.l 250-6.1 
i4;4.27 1C¿7.1 2533.4

‘-2 .4 ?  105i; .0  2liC$,5

1450.63 IC'M.O 2-i.jV.ó 
1455.85 1-327.8 2tóS.7 
1466,9? .1014.7 2--33.7
IV, 5 .1 0  i ; . ;- l .5  2 476 .6

.y~ 2ó

.5-~6-9 1.3457
,37:5 l.c22:
.5 ..' O 3 .7
.5 . -  - -' l - ' i  - ! -

5.215Ó 1594 .^6  9 6 6 ,3  256c.-’
5.2036 i4c2.i;6 95--¿ 2557.1
5.1915 lUio.íí.1 9'¡3.2 2?55.¿
5.1 ;75 1^18.52 951.ó 23Í-9.9
5,1675 1^26,19 920.1 25-6.5

7'r
vv:

3.Ú125 
5.u;:o 
-1.4 -¡;-5 
,̂''.‘■53 1..6

5 .1 7 5 5
5,3 4-6 
>.3.337 
;.13.

1454.02 
1441.33 
141.9. ¿1 
1;;57 .;6

903.6 
5 3 3. 9 2 
fcÉ5.'-t 2355.0 
475.9 2551.1

23-2.5

1 4 5 5 . 2 0  c c 3 . 3  2 4 7 1 . 5  3 . I - 6 Ó 5  1 . 6 - 4 1 4  5 . 3 C 7 9  l U 6 ? . C 5  6 6 2 . 3  2 5 2 7

529.¿5 .001222 .00957

333-35
35-,4u

255.61 
55?.71 
5”. 51 
**6.39 
353.96

541.02 
5 4 .2 . 0 6  

5^5-C9
344.11
545.12

54o.ll
547.10
525.07
549-C5
549.93

350.92
551.Q5
352.77
3?;553.68
55^.53

355.¡+6 
55ó.5-'f 
557-21 
555.06
553.91

. 0 - 3  . ' . 4 2 9  .  C 

, 0 0 2 2 ; 6  . C ' 5 0 3  

. 0 0 1 2 4 5  . 0 3 5 7 6

. * , C 1 4 > 0

. 0 0 1 2 5 7  , C ¡ í f t

. C O 'J . 2 6 5  . 0 0 - 2 0 4  

. 0 0 1 4 7 2  . C : 7 3 l  

. 0 0 3 4 7 -  XCr̂o 
. 0 0 1 u o 7  . 0 0 7 5 0

. 0 0 1 4 9 5  . 0 0 7 1 5  

. 0 - 0 1 5 0 2  . 0 0 6 9 5  

. 0 0 1 5 1 c  . 0 0 6 7 2  

. 0 0 1 5 3 - 6  . 0 0 6 5 1  

. 0 0 1 5 2 6  . 0 0 6 5 1

. 0 0 1 5 5 2  . 0 C Ó 1 2

. 0 0 1 5 - 1 5  , 0 0 5 9 1  

. 0 0 1 5 5 1  . 0 0 5 7 4  

. 0 0 1 5 5 ?  . o 0 5 5 2  

. 0 0 1 5 6 3  . O O p i 1*

. 0 0 1 5 7 6  . 0 0 5 1 7

. 0 0 1 5 6 5  . 0 0 - 4 9 9

, 0 0 1 ; 9 ^  .C 0 4 C 1  

. 0 0 1 0 0 2  . 0 0 - 6 3  

. 0 0 1 6 1 3 .  . 0 0 4 4 6

. 0 0 1 6 2 0  . 0 0 4 2 9

. 0 0 1 6 2 9  . 0 0 4 1 1

. 0 0 1 6 3 8  . 0 0 5 9 ^

. 0 0 1 6 4 7  . 0 0 5 7 7  

. C O I 6 5 6  . 0 0 5 6 0

.01099 1293.29 975.0 2466.5 2--7?5 1.6161 5.2960 I472.¡5o

.01071 14or,.-jS 961.6 2401.0 3.2v--,5 1 .3c-39 1430.50

. 01C-4; 15A7.4 3 -IB,7. 2--55.7 3.3-’-‘° 3 . 5-O' ” ? - 0 - 2-- 34;'-:.;,19

.01022 3515.-;0 9 > - 5  2- T0.5 5.5'- 5 3 • .'7 5. ---0 3495,26

.00-550 1525.54 921.2 22-5.9 5.5522 l.';:.:.1.' Í.2--7 1505.55

.00974 

. 0 0 9 5 1

1531.01 
1559.63 

00929. 15-7.75 
.00906 1555.85
. 0 0 0 6 5  Í 5 6 5 . 9 7

.00664

.00245

.00-325

.00-303

.00764

.00765

.00746

. 0 0 7 2 9

.CC7C9
. 0 0 6 9 1

1572.11
1530.23
15&S.48
1596.75
1 6 0 5 . 0 2 .

1 6 1 5 . 5 6

1621.77
1 6 5 0 . 2 5

1 6 5 8 . 6 0

1647.43

907.ó 2439.L
594.2 2455-9
650.5 2-23.5 
56-5.7 2422.6
052 .9  2;r i ->.9

659.O 2411.1
624.9 2405.2
610.6 2599-5
796.6 2595-5
732.5 25-57.3

767.3 2331.1
753.2 2374.9 
733.tr 2363.7
725.5 2362.5
706.4 2355.9

l..05í>9 
5.0252

3 . 5- 6-:- - .-’-5-'5 
5 .5556 1 .4 '- - ;  .
3 .5 72 9  l.y-rOS 5 . 015*1 
’ . 5Í 61 1 .4155 5.0016 
3- 5,-53 1 .5 ; .*

5 .6 126  1.5-654 U. 97-50
3,6259 1 .5 -0 3  ^ ."6 6 2
5.6 5 5 2  1 .5151 ^ •5 5^3
3.6 52 5  1.2-559 4 .«¿25
3.6659  1.2046  4 .9300

3.6794 1,2393 4 .9 1 0 7  
3.6950 1.2137 ^.9Co7 
5.7066 l.l£-vl 4.8527 
5.7204 1.1625 2 .6 0 2 ” 
3.7542 1.1364 4 .6 70 6

.00675 1656.15'

.00658 1662.99

.00041 1673.95

.00624 1665.01

.0060-7 1692.25

693,2 2349.5 5.7462 1.1102 4.8564 
677.7 2542.7 5.7623 1.CÓ33 4.6461 
66?.O 2’36,0 3.‘"66 1.0572 4,623-3 
646.1 2525.I ■ 3.7931 1.0503 i»-¿21fa- 
629.9 2322.2 3.5053 I.003I 4.£o38

.00591

.0057̂

.00557

.00542

.00526

1701.57 
17U.31 
1720.65 
1730.52 
17^1.02

£-13.5 2315.1 
596.3 23C7.9 
579.7 2520.5
562.2 2293.o
544.3 2235.4

3.3205 
5.3553 
5.65:2 
3.3570 
3. SÓ51

.9755 *-! .7962 

.9476 4.7?54 

.9192 4.77C4 

.6903 ^.7573 

.6ÓC-3 4.744o

1^13.22
1513.63
3526.56
1554.25
1521.56 

15^9.69
1557.-4
1565.22
1573.04
1580.91
1566.61
1596.73
1604.61
1612.92 
1621.09

1629.36
1637.73 
1646.21 
10-32.62

1663.55

1672.41
1631.47
1690.72
1700,19
17C9.o9

?50,6 2525.4
559.1 2515.6
027.2 2;15.- 
315.l- 2511.;
505.6 1507.2

791.3 2Í0;,0 
7£o .O 2255.9
766.0 229: . 5 
(56.0 2292.2 
7^3.9 2235.9

751.7 2251.4 
719-7 2277.1 
707.¡4 2272.ó
695.0 2256.0
632.6 2263.5

669.9 2253.7
657.4 225-,1
644.4 2249.2
651.6 22-4.5
610.7 2259.5

605.2 22;4.6
591.5 222-9.6 
5-33.5 2224.5 
5c4.6 2219.;i
550.5 2214.1

536.4 2223.3
521.9 22:3.4
507.2 2195.C
4Q2.0 2I92.2
476.6 215c .5
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Pres. Temí
Bar °C

190.00 3t>9.';4
192.oo 350.57
194.00 361.38
19'5.oü 362.10
198,00 562.97
200.CO 363.75
£02.00 364.51
2CU.00 365.20
20Ó.CO 565.00
208.00 366.72

2X0.00 367.42
212.00 3c6.ll
214.CO 36o.79
216.00 569. lj4
213.00 570.cS

220.00 370.69

12-p.13 a 19

Volumen Entalpia Entropía Energ.Interna
m 3/kg kJ/kg kJ/kg°K kJ/kg

V_ AV V 1 i L i1 S L/T S 1 u Au u 1
s s s s s s s

0016-65 .005^3 < r r>o 1751.49 526.0 2277.5 .8307 4.7504 1719.60 460.9 2160.7
00167; .00325 I7c2, --’i ■-07.3 226?. 5 .Sooi 4.7-'.óy 1730. Ü44.7 2174.8
001651 .C<;3:9 .gc4t5 l'TT ̂ r p7 4c'/.9 22Ú1.2 5.9340 . 7666 4.7025 174o.'+5 423.0 216a.5
001713 . CO - -j. . 0C¿-o2 17^-6- 2252.7 3.5’519 .7365 *.6563 1751.07 411.0 2162.0
0017^0 .002f4 , 00*>4o 1756.41 ‘■M.5 2243.9 3-9704 .7031 ^.6735 1761.95 393.3 en rrc OC--Í-) s*

001773 .C025Ó .00^33 l3ofi.50 2 2234.5 3-9-395 .6689 4 .65 84 1773.12 375.0 2148.1
001612 .00233 . C^4lQ 1621.21 2225.4 4.0093 .6356 4.0^29 17?;+. 6 i 356.0 2140.7
CCIS57 .002*0 .oo4c6 183^.1+1 2213.5 4.0300 rc£v• S 2 • 4.62-57 1796.53 336.2 2132,7
,001306 .00202 *00.3/3 1648.21 357.0 2205.2 4.C53.& • 5554 4. t-ooo l£c-9.¿9 315.4 2124.3
001967 .001bj .003^0 1662.77 331.6 £134.1; 4.07U3 .51C0 4.5924 l021o£5 253.5 2115.4

.C02035 .00161+ .00363 1378.31 30-. 5 2162.3 4.0986 • 4752 4.5707 1835.57 270,0 21C5.6
,002115 .001^5 • OC/,? 1&55.02 275.3 £170.4 4.1246 .4292 4.5533 1850.22 244.6 2094.3
,002202 • OOUM- . 00.'. • -  ‘jj V-IJ f-i . s 2-̂3 .5 2156.7 ^.1531 •3731 4.5321 1666.16 216.8 2083.0
.002507 * OvO-O •  OvĴ  ̂4 1933.72 207.6 214.1, 5 4 . xOr-O .5232 4,5CcO 1683.89 16.5.5 2069.4
,00244], .00079 .00323 195Ü.60 .'.64.3 2122.9 4.2235 •2553 4.47ee 1905.37 147.0 2052.4

.CC2Ó66 .OCC’íj; .COJIC 2000.57 32.3 2052o9 4.2357 .1433 4.4290 1941.65 62.8 2024.7
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X Pres.
Bar

Volumen Entalpia Entropía Energ.Interna

3.£2 .1X 675
k .00662

5 .00733
6 .00767
7 .OG6U5
6 .00907
9 • CC973

10 .C10U2
11 .01117
12 .01196
13 .01279
1U .01366

15 .01^65
15 .01563
17 .01669
1-3 .C173¿
19 .01901

20 •02027
21 .02:60
22 .02301
23 .02U50
2U .02603

25 .C277U
26 .02550
?7 .03135
23 .03331
29 .03536

30 .0̂ 7=53
31 -03932
32 .0U223
33 .0UU75
3U .0U7U2

35 .05022
35 .05316
37 .05626
33 .05950
39 .06291

UO .066US
Ul .0702U
U2 .07U17
U3 .07829
UU .C8261

U5 .08712
U6 .09185
U7 .09632
U8 .10200
U9 .107U1

m 3/ k g k J / k g k J / k g °K k J / k g

v' A V V 1 i L i 1 s L / T s 1 u  A u U 1
s s s s s s s s

OOCyO-5 i ,-í£.33 160.58 .00 2 '■ 2 2 • 2 2520.2 3..3692 .00 2205.7 2206,7
COO9O5 :66 .¡-7 166.47 -Y7 2319.7 2520.5 • C w-ÍO /■' #3: ^ .77 2206.2 2207.0

CCC;05 155 • 37 155.37 >  *r “• ; -,17,'.' 2'£2.2 . C153 3-;¿S; 8.3'02 5.05 2203.3 2203>
000905 1Ú5, 1U5.13 c .25 231U.7 2 ~2^.0 • 0533 Ü • £Í~ 'y-' 6.3167 0.2-5 22OO.5 2209.7
0009c5 i;5 • 63 133.63 1~. 51 2”12 .2 ?325.7 • O---:—  ̂ ' . O * -H 01 ~ 33 ̂ 13-52 2197.6 £211.1
00390; 156-.51 126.61 - 1 • ”, > ?3C?-7 232".5 • 0635 b . CC ̂7 Ô Ó'- 17-77 219U.7 22:2.5
CCO9O5 116.63 H 8.63 £2 .:: 2307.2 23¿9-2 .07co 8.1667

r-
C .•2U73 22.01 2191.3 2213.8

.000905 111 .05 111.03 So.-? 2'Oii .7 2330.9 .0935 5.131? £ 4,22-1-5 26.25 2183-9 2215-2
OCOS-C5 103 • 99 103.99 Vv.“ . -~ 23:2.2 23^2.6 .ICcp 6.0037 3..2021 50.UQ 2136.1 2210.5
,coc9os 07, S7-UU7 ~ L. 7 3 ¿299.6 23v^-U • 1^35 C.Ofó? 5..1798 5)1.70 2I01..2 2217-9
000905 91. 335 91.32? ~ ;. **c 2297.1 23:6-1

. -0-,• * W L . 1377 58.96 2180.5 2219-2
,0:0905 65.665 £5.636 <-3-1= 229U.Ó 2337.8 .1523 7.9330 £..1353 I5.19 2177-u 2220.6

.000903 So. 1*05 &O.U05 Lt .uo 22:''2.1 2359.5 ■ 1675 7*9:*66 0.. llUl U7.U2 217,t.5 2221-9

.000905 75- 50-- 73-505 ^1 . 6~ # ¿V 23U1.3 7.9:05 a..--26 ^1.65 2171.6 2223.5
70 •933 70.93’i 55. re ZO'-~1 ' 2'-.” .0 .1957 7.37U5 6,.0713 55-83 2168.7 222U .6

.00^905 OÓ»57-0 có.5"i i • _ c r~ C  , 03I-1.7 .2112 7.S,.~C .0502 60.10 2165.8 2221' -9

.00090.5 62.690 62.691 6^.55 22c2.1 23U6.U .2257 7.6036 é!.0292 6U .32 21c2.9 2227.5

0009-05 38.973 58.97U 65.5; 2279-5 2~-o.i .2^01 7.7-S£-!í 8 • Cl 63.55 giCo.o 2228.6
.0-00905 55.316 55-517 72.77 --̂ 7^.0 23U3.3 .25Ui 7-7t'-3 7,.9579 72-77 2157.1 2229.9
.0009:0 ■-1 ~ .y >—2?k 52.-2-5 j.C » 22';-0 2351-5 l 7.69Í3 ---9675 75.99 215^.2 2'¿31.2
.0009:5 Lo,260 -9.^61 Bl. 21 22T2.0 2*5~-2 .2 “29 7.66—5 ■ 9-72 01.20 ¿151.^ 2252 - 5
,000905 k’5.i.31 U6 .Í32 65-^ 226-9-5 233U.9 • 1 x 7.63CO . 9272 85.!;2 21Ú5.U 2233-8

.00:9:6 li-,~S^ Í-3-78U 5 ^ 0 2CÍ7-0 o~“í.5 7 .5--0 \.9073 89.63 21U5.5 2233.1

.0:0905 UÍ. 3lú Ul.315 y ~- * ̂ ~ '.-.fi-.U 2353-3 -7 :->7 7,. có~6 93-35 2Ü-2.6 22-6 .U

.00-0906 >5.999 39-000 r w ■ v r- 2261.9 2 r rO-. 0 • J/ ̂ 7 4 “ T •- ’V 7 95.0-6 2139-7 2237.7

.0009-06 329 55.6*0 102.27 2259.ú- 23=1.7 I,SU¿7 xC^2.27 2136.7 2239.0

.000-907 3*.791* 3^-795 10-5. ̂-3 2256.9 2363o ÓÓ73 7.ÍRÍ22 7 -K295 lOÓ.'fü 2133-8 ?2U0.3

.000007 32.8c'+ 32.«35 

.0:0907 ?1.C?9 31.099 

.000907 29.1-22 29-U23

.00-0907 27.816 27.SU7 

.000903 26.565 26.360

.000908 2U.972 2U.975 

.000903 23.6-67 23.608 

.000903 22.l:-=3 22.!í3? 

.000909 21.281 21.2S2 

.000909 20.192 20.192

.00090? 19.16U 19.165

.000909 18.200 13.201 

.000910 17.269 3 7-290 

.000910 16.U31 16.U32 

.C009X0 15.621 15.621

.000911 IU.S5U 1U.£55 

.00-0911 1U.135 1U .136 

.000911 13.U5U 13.U35 

.0-00911 12.810 12.611 

.000912 12.202 12.202

110.6̂  2°c'k-• ̂ 2T‘bc; .0 

119.11 P2-9-3 23-65.U
' 0 ~ , * ' 22^5. 7 2370.0
1270^1 22 Ui.,2 2371-7

131-72 C 'j in  ,■ 7 ?-?73.U
2239. 2375-0

« í* -  • ^ 2 2 ,.6 2376.7
1^-02 22 -̂..0 2373.U
l^c-.32 2231.• 5 2360.0

152."2 222?.> 0 ■̂*8  ̂,7
136.-2 22-26.. U 2363.3
l6l.ll 222' 1, 9 2365.0
163.31 ■¿¿L¿J. ■■ 3 2355.6
169.50 221c,.3 2388.3

173-70 2216 .2 2389.9
177.69 2213-.6 23=1.5
ie2.CC 22x_ 1.1 2395-2
l£6.l3 2208.• 5 239U.8
190.17 2206.0 2396.U

.'3:2 7-’-292 7.310U
rl5

.36Ú1 7.7723 
5U3

.U562 7.2995 7.7353

• <•
.̂ 0c3 7-

.Lh.c.3 7.2675 7-7176

.Lójit 7-2361 7.6395

.U770 7.20-5 7.6cl6 

.i-905 7-1733 7.66*3 

.5039 7.1U22 7-6U61

.3173 7-M I 3 7.6206 

.5307 7.oSo6 7-6112 

.3UU0 7.0300 7-59Í-0 
•5573 7.0197 7-5770 
.5705 6 .90=6 7 .56CO

.3637 6.9396 7-5^32 

.3968 6-9293 7-5206 

.6-0-9 o.?CC2 7.51C-1 
-62-9 6.6707 7.^937 
.6359 6.6irl5 7.477U

110.69 2130.9 22U1.6
11Ó-.90 2123.0 22^2.9 
119-10 2125.1 22^.2 
123.31 2122.1 22U5.lt 
127.51 2119.2 22U6.7

131.71 2116.3 22U8.0 
135-92 2113-3 22U9.2 
lUO.12 2110.2250.5
iSiU.32 2107.u 2251.7 
IU8.52 2ICU.5 2253-0

152.71 2101.6 225U .3 
156.91 2093.6 £255-5 
l6l.ll 2095-6 2256.7
165.50 2002.7 225S.O
169.50 2039.7 2259.2

175-6° 20-86.8 2260.5 
177-83 2083.5 2261.7 
162.08 2080.9 2262.9 
186.27 2077.? 226U .1 
190.U5 207U .9 22Ó5.U
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Pres. Volumen Entalpia Entropía Energ.Interna
Bar m 3/kg kJ/kg kJ/kg°K kJ/kg

V. AV V 1 i L i 1 Sq L/T S» u Au u 1
S S S  S S  S S  5

50 .11307 .000912 •> >
—  5 11 , Z 1'"‘’j ;*• 22.; ; . L; 2 ^:<M. 1 -^c-9 X*Si . 1r. 1 * !-f-13 19H.65 f-0 7 2 .0  2?66 .6

r, ? 
y 1 l ”'t~> • 3 . 0 -.'2 11 • ’-'̂ 3 i r * . .:l jo . 3 c /  . 1 , '•‘■JV r 7 r3 ; '7 . — 53 i -£ ..í.a r*̂ ,r ~ Oevy'.y.v* *̂ £iO ; .0

.1 2 ; í c .OC j A Í 1 c.. 767 10 . :  r.c c » T . 1 ; r , z 2*ló 3 . C ~iv7 6 . i * • 4 I ;4 £03 .0? 20Í 6 .0  2269.0
c -» ■ 13':Í5 .c : 'c ; j í3 10 * S..V. J .10 . 7L1 1 1 * 1 , ~ i;r-- '■ > 72*: 2 4 2 '7 2 0 7.2 1 2063.0 2270 .2
54 • 1¿”5 1 .000914 *• O lbl ólyC c'-L - . - - 2 i;.3 . 1 2-C4. 5 • I v-0j> ¿97-: 3T^I 2i^ J ;G 20o0.C 22?1 .4

55 .1453? . OOQ^l1- ✓ • 1 oC'P ? . l o i l 2 1 ^. 2 1 - r . c c -tCr.. 2 7131 6 . - '  ̂ 2 15 .5 6 2057 .1  2272.6
5& .15273 . 000914 /■} 7 tv.6 V¿75 219 •* - 2 i. ~ z.c “>*? , ” ¿55 c . t -*17 “ ^■-■ • ■’ a 2 -9 .7 7 2054.1 2273 .8
57 .16033 .000915 c . 7 *'w 4 C- •J-'Z'X, ; 2 ’ # ~J 1-S ** .¿1 2^09. •i - - 3 e l ; : ; 321 225.95 2051.1 2275 .0
53 . 1662?» .000915 c COlú c . Z'jú ’>Z- - 1 '; 2 1 t 2 . i £410. “ .v i c . ¿^;cí ’’’ t 22&.3Á 20-+O.1  2 2 76 .2
59 .17666 . 0-00916 V- Ó4&0 I . c^c9 £ 7 ̂ 0 ’ •. • p2 1. * »•. ’’ty: c . 5;:-2 3219 2 32 .32 2-J4 5 .1  2277.4

6o . 1 S530 .000316 7. 3125 7. r jT . ;2 £1~ \ c 3!;1U. 7753 £. : 'C c 7. 7 236.30 20’-: 2 .1  2 2 78 .6
ó l T 7/. . CC09I7 6 . 6 . ?cí<+ 2- Z. -  - 2 1”* ̂ . r :, ” r- 7 , c . y. 2 ;23 240.65 £ 03 9 .1  2279-3
62 • r J- . 000^1 / 6 . C'j?M £. (Iv33 2-*-. 2 i  *.' • 241", X> cO .; C- * 1 • 77 2036.1 2221.0
6; .2.1343 .o c o j i í c . ■^C3I <r ••CcC 2*--. : f 2 }.w". 2í-*l¿. 9 «137 6 . 2 U 9-» 7 ^C.- ̂ 2 ^9 .0 - 2033.1 2282.2
64 .2XÍÓ5 . 0-00918 6 . 1321 6 . 1 7 7.*, z a 2-. 2 1 : " . 2 2- 20 . - *c l'ó l 6 . 2 v - 2-57 253-22 2 ,'3 0 .1  22&3.4

65 .25 !'19 • 00C--19 r 37 0 5 5. Oí" ̂ ;,2 2 1 ; ,  . 7 2 -̂2 2 . i C 5 “ ‘ ! a , - r « 7 . 23Í-Jr 2^7, !jCj 2027 .1  2284.5
66 . 24C1° .c o r 919 x •026 0 ✓ *Í2.-9 •- ~ * - ■ ? '■ ;* - 1 2^ 2 3 . V c . '  V ** 22C2 2 6 1 . 5ó 202^.1  2285.7
67 .'¿"66.1 . C'CC' ;20 Tííl- 5 .  ̂2 S 2“ -. i* L 2^2 ^. 2 c . 3-31 7 #7Ccl . v 2 0 2 1 .1  2266 .a
.'r-° . occv¿c ; , líiiO c.t1--9 :■ C - 9« ' •; 2 1 r r . 2 -?  v . ó - • '■ t ; 1: •• J. ̂ 2d 2o^. -̂ 3 f O l í '. l  2 ? .'3 .0
59 • 2c*̂ 3-_) .000921 k. 9556 u *• T 21 2 2¿ 26ru *co7 > t". 2320 1733 27^.11 2015.1  2239.2

70 .293^9 .000921 4. 7 5 '29 k. 7:?33 íT.̂ "w . *1 21 ■; i . 6 2 429 •0 3-/97 C. ¿ci*3 7 . :5í;6 2 7 6 .2o 2 0 1 2 .1  2¿9!-'.4
*7T . 0:0 72 2 h.  ̂—i¿. 5611 2£ 2 . - ' 21-7 . 2 *t l . 5 ^ ' O f t2T ’ l ~ i 262 . ̂ 2009.1 2291.5
72 __ « ".--Q .CC0922 ?t #5756 ^ .  ̂ ; 2c c . fe n - - . o-... X - c '• *' 3. *\ 11* ^ i . ? 1r ~ l ' 7 ;f 2¿6 . c ; 2 'C ó .0  2292.7
•7 7 i : , :  •.* -« ~ •• 7 L . ¿y* 5 - . * 1 •- c.Z - i . . c ■ ' .* jir c . - 1 r ;; e~ 1 , 2:.Oí.O 2293.8
74 .000923 C;U7 735- £9?. : - 2 1 -1 .■* 2- ; c . ,:-0 2 -* l ¿ 2f HCc 29Í+.9B 2000.0  2295.0

75 .OOu^*» 3* c753 O 1 25?. 1 )̂ ¿ 1 3 c., ^ ¿437..7 9>99 ó. i ;7 -P 7 . C474 299.15 1 ? 9 7 .0  2 29 6 .1
76 . 3¿122 . 00092? 7 .7^35 TI .72^;$ ■a-- " \ ¿ 1 3 5 .• 9 24 59-.2 J 7 I 9 c . X y 7 , o r .. *■*. C. 303.32 1995 .9  2297.3
77 .3 9 77 3 . CCC-925 X. 57<?7 3 ,,5796 t  -.7 ^~ T, e. 1 1 ;  . 7 2,441..8 .963S l],C£.7“ 7 €.0712 307.^9 1990.9  2298 . U
78 .uii+j-a .000926 3-.4^03 ,üi;12 * r 2 1} r .. 0 24-2. 7 o.,Cr2c .05 ¿2 3 11 .6 6 i',-37.9 2299.6
79 . 000=26 > •• >00 J> 3.,3093 3 1 ;. 212- .2 2 ^ 3 . . 9 *■.•'.75 - 3 7 9 *'•. w—;*r 315.33 1 9 > ..9  2 30 0 .7

8o .45106 .000927 3.,1320 x ✓ <.íe s ? 32C.. C- 0". .i; 24^5.,h 1 ..0193 < ,-n • 1 .2327 5 2 0 . co 1931 .8  230 .1 .8
Bl .1+7012 .000923 3,. coi.4 V •XC2I 7- r Li 2122 244L‘.,-9 T. C ; l l ✓ •,c ¿"2 7 , >. c. 20 324.16 1973 .8  2303 .0
82 .43?34 • C'009¿t 2 ,.9464 2 , r* 1 ->z ► “■* 1 ✓ 5Íc!• - 2122 , 1 2^ 2 ;, 1 .► :2 2  o 5..?=&7 7,. C27 c 328.33 1975 .8  230-4.1
83 .51024 .cec-92? 2 .3363 2 ,,3373 7, 7 ~ . 3^ 2117. 1̂ 2’ 50 .0 1 ,.05^5 c .9 :-C5 c ■ 9350 332.50 1972.7 2305.2
Si* •53Í34 .000930 2 .7309 2 .■ 731c 33 ."2 211-4 .0 2 4 f l . s 1 . 06Ó2 C,(. 9l6u t , .9^26 556 .6 6 19 6 9 .7  2 30 6 .3

85 .55315 .000930 0 0 ,6311 ij.-, ■ :5 2112 .1 2^53..0 1 ,.&77S c. . ’i~ lo £ .97:U 340.63 19 66.6  2307.5
£6 .57574 .000931 2 . 3337 2 , 3*-5 '( * ■ 2“ "•.5 . 5 1 .Ciih 5 . c-r £ 5 6 .93^2 344.99 1 9 6 3.6  2 308 .6
87 . 399^-" .000932 2 .4417 2 .U 2 7 I ^ *•“*7 ■~1 2 1¿c .0 1 .1010 ✓ f . ̂ —c l 349.1o 19 6 0 .5  2309.7
ea .62320 .000933 2 • 5534 2 .35^3 s c;-* • J - 2iC'r  ̂1 2 ii57 . 5 1 .1125 y .c 21c 6 . 93- i 353 .3? 1957.5 2 31 0 .6
89 .64611 .000933 2 .2636 2 .2¿97 T c~ s j> \ ■■ 21C1 0 2U59 .0 T.1240 5 ,79c2 £*.9222 557.43 1954.5  2 5 U .9

90 .6 7383 . 000934 2 .16 76 0 .1687 l ¿1 . - i 2G9¿ .ó 2+60 .5 1 .1355 .77-9 A.9103 3 6 1 .64 1951.4  2313 .0
91 . 7 0044 :000935 2 .110 1 2 ’ * 11 2 ̂  r ¿7 22 f  ó .1 2^62 r» 1 . l ‘-i¿9 5 . '75-7 t . i 7 ¿ 6 365.6 0 1948.4 2314.2
92 ■ .727=0 .000935 2 .O Jc l 2 «C ✓ {0 • ¿3 2 .9 - . «; .̂ 1 r¿■.-♦u ; c ■ «/ 1 c . 7 iw ' £ . 'j r “ 0 36 9 ,9 7 1945.3 2315.3
93 .75624 .00093^ 1 • 9 ^ 7 1 37“ . 2 i ZZ'C 2^C- . c 1 . lc ’S7 ? . 7 157 c - ~ C 1. 574.13 1942.2 2316.4
91* .785^8 .000937 1 .8963 1 .¿9 72 37^ » 2CZ¿ .1 2Uc6 £ • / * . 1=10 5. £529 .¿639 373.28 1939.2 2317.5

95 .81563 .000938  1 .6 30 8  1 . 3 3 1 B 1 -̂0 . ^2 2CC5 .U 2 i: >3 .0 1 .1923 s ,6602 5 .3=25 332.44- 1936.1  2318 .6
96 .£4679 .000933 1 . 763o 1 .7¿£? v_<.c£ 2Cr2 .7 2^¿9 ,4 1 . 20 36 5 .6 3  ; f 6 . 5^12 32 6 . 5o 1935 .0  2319.6
97 .87691 .000939 1 .7077 i 7*v5C • C-+ 22^0 ■>- 2-70 • 9 I . 21^0 . 61=1 / • 0 VvO 390.75 1930.0  2320.7
93 .91202 .0009^0 1 .£¿♦97 1 • 6 j>c 1 . w1 2:7~ 2**72 1 • 1 . 226c 5 . ^920 . ú e s 394.92 19=5.9 2321.8
99 .54514 .000941 1 . 53<*1 1 .5951 359 , 1¿ 2C7^ .7 2U-73 ! b 1 .2372 3 .37C 5 .¿ 0 7 7 399.07 1923.9  2322.9
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Volumen Entalpia Entropía Energ.Interna
m 3/kg kJ/kg kJ/kg°K kJ/kg

ICO .95129 .00091*2 1 .5 !'-07 I . ; 1-!? Ú ~  ̂-- £072., c 2 4 75 .5 1.2439 79ó'; 1- 03.23 1--2C .O 23?.‘*-0
1 0 : 1 .017o ,C009;*2 l.<+c95 l.¡>?05 1.07.03 £0 ¿9._ - 2 9 76 .5 1 .2 v 5 V* . ■ ::-\o 4 07.39 1917.7 2^25 .1
102 1 .054? . 000-.»? 1 .W 03 i . ‘-■ 1̂2 20: ■:>. r. 2 -76 .2 5. r - t"..,7 7 5 o w.1,.- 7 1914.6 2 32 6 .2
103 1.0934 .000941* 1.3930 1.3939 1*13.6-. 0 .3  3..9 2*79.7 1.23 1.' V~- { ,761*2 1.1 5 .7 0 1 9 1 1 .6 2327.3
icU 1-1330 .OOC9;*5 l . & 7 ‘4 l.jktib 1*19. S'-> 2,6-1,,2 1.1 1 .2 /1 6 ;*19.¿5 I 90S .5 2323.3

105 1.1735 . 00091*6 1.3037 1.3006  ̂ 2 2 ' ; ; , ,íi 2-1*62.5 1 .3 036 0,-7429 1*24.00 3905.4 2329.^
io 5 1 .2 1 5 8 .CC09!;ó 1 .2 c l6 1.2625 20 5‘6,7 2-*-6-. 0 1.3IUÓ ■ 7 32;¡ 1*26.16 1 -0 2 .3 2330.5
107 I .2590 .000947 1.2212 1 . '-f O-- 1 T - — - . - V. 0 2-6 5. ■* 1 .?  155 5 .Í 0 .. 72:-9 ¿02 .51 1699.2 2331.5
ic e 1 c X 0 ; .000943 1.1523 l . l c 5 2 i. 56 . 59 i-.< ~-C,t 2--: t.í¡ 1 .3 3 ;4 5Ó7:-*. .7115 llJfj.iiC I63C .2 2332.6
109 .OOS949 l.lUUS 1.11,5-7 ¡*-0,7-■ 2067. 5 £-»Co.3 1.3-73 5.3539 £.7012 WfO.tS 1695.1 2333.7

11C l.í'í-3 .000950 1.1C6? 1.1097 á!;ú.;:- 2c-l*.3 2-'*83.7 i.35%  5.332Í c .6-909 UUU.77 1¿50.0 ?33¡-.7
U 1  I.W*7 .C'X-351 1.C7-1 1.0750 k h c . c ó  20-2.1 2i.:-l,l l.jriyC 5.5116 ó.CciOc Mt5.$2 li’Só.o 2335.6
112 l.l*y'*3 .000951 l.C-'(Có 1.0M5 '-53.21 2:39.3 2672.5 1.3-93 5.2-09 6,0707 U53.G7 1S3J.3 233Ó.3
113 1.5-57 .00C 952 I.006-, l.c-091* U;7.J7 2:56,6 2^93.9 l.J’05 5.2701 i . í i c ó  1*57.22 lfíSo.7 2337-9 
ll1-; 1.5932 .000953 .977:*o .97635 461.53 2033.8 2495.’. 1.1*013 5-2491* 6.65^7 k ú l . y ;  16/7.6 2339.0

115 I .6522 .C-00951* . 3̂ 6^-* I6.5.60 2031.1 21*96.7 1 .1*120 5.2263 6,61*0/ ¡1-65.52 167U.5 23’*0.0
116 1.7076 .000955 .91671 .0.1-66 06-.6-1* 1 1.-226 5.2:61 6.6309 1*69.67 1871.¡! 23-1*1.1
117 1.761,8 .000956 .8909^ .69189 Vo.99 .-L 2 5 2-99.5 i.-:.33 . 6.6212 í*7J.~' 1,;6ó .5 231:2.1
110 1.623^ .COG957 .661-20 .66516 !*-'8.15 2022.3 2500.9 1.1—3? 5.1675 6.6115 ¡*77.93 j865.2 23!*3.2
119 1.5335 .00-0957 .?3S;9 .33935 1*62.51 2020.0 25:2.5 1.-51* 5 5.1-73 6.6018 1*82.13 1862.1 2341*. 2

120 1.9-53 .000953 .813I-9 .611.1*5 'Lc¿ ’_X Í01-.2 2573.7 1.7651 5.1272 6.5922 *186.28 1859.0 251*5.3
121 2.0077 .00095? .v5?-'£ . "'•'"1*2 2::.̂ .i* 2575.1 1 .1'7-6 5.:.'1 6 .5629 U90.U3 1Í53.9 23;*6.3
122 2.07 .CC09¿0 .7ói;-c ,7¿722 :'-i.~ 2 5:6.- 1 .-7< 1  ̂ • -"O 71. 5"3 j '*91*. “3 1652.8 25-7.3
123 2.1-Co .000?cl .7^3¿9 Le ~ r.7- 2:08.9 — 7 -,. c 5- CíVJ16.5653 4.93.7} 16-9.7 231*3.!*
124 2.2091 .000962 .72225 .72321 200O .1 2509.2 1.5071 >. 0-*. ̂ 6.53¡-ó 502.33 le-5.5 231*9.**

125 2.2793 .000963 .70132 .70223 507.?5 2003.3 2510.5 1.5175 5.0276 6.5-’-5:* 507.03 lc-33.1- O? rn c

126 2.351** .C00?6-* .68133 .d8-229 - 511.40 200C.5 2511.9 1.5?So 5.CC62 6.5362 511.18 13'+0.3 2351.5
127 2 .1*251, .000965 .6^170 .662-5  ̂ - 7.7 2513.2 1.53=3 1*. 9867 0.5271 515.33 1337.2 2352.5
123 2.5012 .OOO965 .6^309 .ói*i*C5 519.72 '.“ .--í. 9 2~_;i. 0 ~ » y*-'’- . -- . 7- ;19.i'6 185-. 0 2353.5
129 2.5769 .000966 .62^87 .62563 523.66 1992.0 2515.9 i.5?90 6.5030 523.63 1630.9 2354.5

130 2.6585 .000967 . 60732 .60828 523.01* 198-9.2 2517.3 1.3691+ 4.9307 6.5001 527.75 1827.8 2355.6
131 2.7-01 .000968 .5903-6 .59133 532.20 1966.1* 2518.Ó 1.5797 i*.9115 6 .1*912 531.95 1824.6 2556.6
132 2.6238 .000969 -57393 .57^90 536.36 1363.6 2519.9 1.5699 ‘i.6921* 6.1*823 536.08 1621.5 2357.6
133 2.9095 .000970 .55813 .55910 c; ■*-. ^0/**w • J —193-0.7 2521.3 1.6002 l*.c73* 6.1*736 5-30.23 16:8.1* 2558..6
I3¡* 2.9973 .000971 .5^270 .5^375 y ->—r .  0 ̂ 1977.9 £ ~ O 2 ^ 1.6-1:- 6.651*5 6.1*61*3 5¡*i*. 59 1813.2 235>|.o

135 3.0S71 .000972 .52790 .52633 31*6.61* 1975.1 2523.9 1.c2o6 l*.835>6 6 .1*̂ 62 51*8 .5'-* 1612.1 2360.6
13Ó 3.1793 .000973 .51357 .51U5U 553.00 1972.2 2525.2 1.6506 1.6166 6 .1* V? 6 552.6? 1803.9 2561.6
137 3.2736 .CCC97U .U9966 .50061* 5 57.17 13f9.3 2526.5 1.60;í 1* .7961 6 .1*390 556.65 1805.8 2362.6
138 3.3701 .000975 .1*8623 .1*3721 561.33 1966.5 2527.3 I.65IO U.7795 6.1*305 561.0c 1602.6 2363.6
139 3.1*68? .000976 .1*7321 .1.7419 565.50 1963.6 2529.1 1.6611 1*. 7&~9 6 .1*221 565.16 1799.1* 236!*.6

l¡*o 3.5700 .000977 .1*6052 .1*6150 569.66 1960.7 2530.1* 1.6712 1*.71*25 6.1*137 569.31 1796.3 2365.6
11*1 3.6735 .000973 .V463;. .‘--937 -77 8J 1957.8 2531.7 1.6613 i*.:-2i>i 6.1+03!; 573.1*7 1793.1 2366.6
H *2 3.7795 .000978 ,U3cpo A375S s_6.oo 1955.0 2533-0 1.6913 -.7056 6.3971 577.63 1790.0 2367.6
l¡+3 3.8873 .000979 .'*2513 . ¡12611 582.17 1952.1 253^.2 1.7013 1*.6c75 6.3688 581.79 176Ó.6 2368.6
1W+ 3.9936 .000980 .Uli+oi .-11*99 560.31̂ iil.3.2 2?35.5 1.7113 4.6695 6.5607 555.95 1783-6 2369.6

l*+5 U.1119 .000961 .U0327 .l*cl*25 590.51 19-6.2 25’6.c 1.7213 I1.6512 6.3725 590.11 1760.1* 2370.5
1UÉ U.2278 .000982 .39286 .393-85 59-̂ . 63 191*5.3 2535.0 1.7315 4.6532 6 .36U5 59;*.27 1777.2 2371.5
ll*7 i*. 31*61* .000983 .38270 .38376 593.66 13'-C.i* ¿539.3 1.7-12 U.ó.152 6 .356!* 593.!*3 1771*.! 2372.5
it+8 t*. Í676 .000981* .37299 .37393 6:3.o-i* 1937.5 25-0-5 1.7311 4.5975 6 .5-cA C02.6c 1770.9 2373.5
3.1*9 if. 591^ .000985 .56353 .361*51 607.21 1931+^6 25-1.8 1.7510 -.5795 6 .31*05 600.76 1767.7 237!*.**
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°c

150
15}
152 
155
154

155
156
157
153
159

160
161 
162
163
164

165
166 
167 
160
169

170
171
172
173
174

175 
r,5
177
178
179

180
181 
182 
183
164

185
186
187
188
189

190
191
192
193
194

195
196
197
198
199

Pres.
bars

Volumen
m 3/kg

V AV V 1

4.717°
4,84-7^
4.9796
5.11^7
5-2526

5.3955
5-5575
5.6846
5.8547
5.9879

6.1443
6.30-'r0
6.4670
6.6533
6.8030

6.9760
7.1527
7-3329
7-5166
7 . 7 0 4 o

7.89':9
8.0393
o.2Cw3
8.^909
8.6971
p cr,'T- 
9.1217 
9.3^01 
9.5625 
9.7891

10.020
10.253
10.494
10.733
10.9^2

11.239
U .496
11.758
■12.025
12.296

12.572
12.853
13.139
13.430
13.726

14.026
1^.333
14.644
14.96o
15.282

,0009-55 
. 000987 
- COO-i'C-3

.000992

.0.00995

.000994

.0-00995

.000596 

.000997 

.000390 

.001000 

.001001

.001002 

.001003 

.001004 

.001005 

.ooiooá

r\r-\r7

. 00.1006 

. C0.1CC9 

.001010 

.001012

.c01013 

.001014 

.001015

.CC1C16

.001017

.001018 

.001020 

.001021 

.001022  

.001023

.35432 .35531

.5't53? , ;.4634

.55674 .53775

.32330

.32021 .32120

.31226 .51525

. 5Cif55 ■30j54

.29714 .29314

.28989 .29068
* 28289 .2858-3

.27603 .27702

.26942 .27042

.26298 .26393

.25671 .25771
• 2 500o .2^166

.24471 .24572

.23899 .25999

.23344 .25444

.22796 .22896

.22269 .22369

.21761 .2166]

.?1??7

.207 .20875

. 20>00 .20401

.19341 .19542

.15957

.18533

.18123

.17713

.17329

.16945

.16577

.16217

.15065

1 o[;rJ'
.19058
.15635
.18224
.17619

.17451 

.17047 

.16679 

.16320 

.15967

Entalpia Entropía
kJ/kg kJ/k?'°K

i L i 1 S L/T S 1s s s s

6 1 1 .3 9 1 9 3 1 ., Ó 2 543.0 j, r''~;- ; 1 4 .5 6 18 6 .3 32 6
6 1 5 .5 8 1? 2Ú. 7 2544.3 1 .>7c07 4.5441 6.3248
6 19 .76 1 " p ̂ '7 25^ 5 .5 ■» //•:;-6 4.5264 6.3170
62.3 .. 94 .8 2546.7 i ,, C'OO/L 4.5J09
6 2 8.15 !9IC5f.8 2 547.9 1a., C;-| QO 4.4914 6 .3 0 1 6

632 .52 a* ,8 2549.1 1 ,, 6200 4 .4 7 4o 6.2939
6 36 .5 1 .8 2550.3 1 ,• 4,4566 6 . r:8.¡5
640 .70 "! ' 0 O 2551.5 1 ..6395 ■̂* 4^9^ 6.2738
644.69 1 9 0 7 ,,8 2552.7 1 . 4 .4221 ó.2,\13
649.09 1904-,.6 2555.9 1 ..8589 4 .4049 6.2 6 38

653.29 1501.,8 2555.1 1 .,8686 4.3878 6 .2364
657. !i9 1 3 9 3 . 8 2 :' c6 ,1 1 . fy7 '..3707 6.2490
661.69 189 5.6 -2 5 5 7 .5 1 .,6679 ^•5557 6.2417
6 65.90 1 8 5 2 .{-T 2 558 .6 1 .- 3576 4 .33 6 8  6.2344
6 7 0 .1 1 1869..7 2 559 .6 1 ,.9072 4.3199 6 .2 2 71

6 74 .3 2 1886 ,.6 2 5 6 1.0 1 .. 9lf>3 4.3031 6.219 9
6 78.54 16 8 3 ,, 6 2 562 .1 1.9264 4.2865 f. »->•>'% O 0 . £u.c.ü
6 82 .75 1680 ,.5 2565.5 1 ..9360 4.2696 6,2056
686.97 1 6 7 7 ,, 4 2564.4 1 ..9456 4.2529 6 .19 85
6 91.20 1874. 7 > ̂ 2 5 6 3.5 1 ..9551 4.2364 6 .1 9 1 5

695.42 1.67 x,. 0 2 566 .7 1 . 9-647 4 .2198 6,1845
699.65 lc’i-6 .. 1 c. i . C1 1 .. "Ti; 2 4,2053 6.1775
70 5 .8 6 ' -■ , 0 2366.9 1 . 4.1669 6.170-5
70 8 .1 2 186Í ,-9 2 5 70 .0 i .9932 4.1705 6.1037
712.36 1653.• í 2 5 7 1 .1 2 ..0027 4.1542 0.15 6 6

■1 Ct: = y 25' ’0.'2 ?, O"» . 1A 4l^OQ
72 0 .8 5 I 65?. h 2575.5 2 ., 01*16 4 .1 2 1 7 5 , ■*
725.10 1849.> J 2574.4 2 .0310 '1.1055 6 .136 5
729.35 1 8 j 6 ,(i 2575.it 2 ,,0HC-J 4.06-94
733.61 1642.9 2576.5 2 ,.0V59 4.0735 6*1231

737.67 1839,>7 2577.6 p .°593 4.0572 6 .1 1 6 5
742.14 1 8 3 6 ,.5 2576.6 2 ,» 00 0 ( 4.0^12 6.1099
746.41 1 6 3 3 ,.3 2579.7 0 .0780 4.0253 6.1035
750.68 1330.0 2530.7 2 ,.0874 4.0094 6 .0 0 6 3
754.96 1826,,3 2531.8 2.. 0968 5.9935 6.0903

Energ.Interna
kJ/kg

u Au u

.001024 .15523 .1=625

.001026 .15169 .15291

.001027 .14662 .14964

.001028 .14545 .14645

.001029 .14235 .1433&

.001030 .13936 .14039

.001032 .15642 .13745

.0010-53 .13353 .15450

.001034 .13075 .13178

.001036 .12805 .12909

.001037 .12338 .12:642

.001038 .12278 .12381

.001039 .12026 .12130
,ooio4i .11776 .11880
.001042 .11557 .11641

759.25 1823.5 2502.s 
763.54 1620.3 2563.8 
767.83 1617.0 2584.8 
772.13 1613.7 2555.3 
776.43 1810.4 2586.o

780.74 1307.1 2537.8 
785.05 13-03.8 2583.8 
789.37 1800.4 2589.8
795.69 1797.1 2590.7
793.02 1795.7 2591.7

802.35 1790.3 2592.7
806.69 1786.9 2593.6
811.03 1783.5 2594.5 
815.39 170O.1 2595.5
819.74 1776.7 2596.4

2.1061 3-9777 6.0838 
2.1154 3.9619 6.077^ 
2.1248 3.9462 6.0710 
2.1341 3.9305 6.o£46 
2.1434 3.9149 6.0563

2.1527 3.8593 6.0520 
2.1620 3.6837 6.0457 
2.1713 3.8682 6.0395 
2.1605 3-6527 6.0533 
2.1698 3.8373 6.0271

2.1991 3.8219 6.0209
2.2065 5 .CCÓ5 6.0148 
2.2176 3.7912 6.00-37 
2.2268 3.7759 6.002o 
2.2560 3.76c6 5.9?66

610.93 1764.5 2575.** 
635.10 1761.3 2376.4
6.19.27 1753.0 2377.5 
6,23.44 1734.9 2578.5
627.61 1751.6 2379.2

631.78 1748.4 2580.2 
635.96 1745.2 25-61.1 
640.13 1741.9 2382.1 
644.31 1738.7 2383.0 
643.49 1755.5 2385.9

652.63 1752.2 2534.9 
656.86 1729.0 2385.8 
661.05 1725.7 2586.8 
665.24 1722.5 2367.7
669.45 1719.2 2383.6

675.62 1715.9 2589.6
677.62 1712.ó 2390.5 
682.02 1709.3 2391.4 
666.22 17c6.1 2392.3
690.42 1702.8 2393.2

694.63 1699.4 2394.I
69-5.84 1656’.2 2395-0
70J.05 2595.9
707.2-6 1619.5 2396.8
711.46 1686.2 2597.7

715.70 1652.9 2^98.6 
719.92 1679.5 2599.4
724.15 1676.2 2400.5
728.58 1672.8 2401.2
752.62 1669.5 2402.1

756.85 1666.1 2402.9
741.09 1662.7 2405.8 
745.34 1659.3 24o4.6
749.59 1655.9 2405.5 
753.84 1652.5 240-5.3

758.10 1649.1 2407.2 
762.36 16-45.7 2408.0
766.62 1642.2 240-8.9
770.89 1653.8 240-9.7
775.16 1635.4 2410.5

779. ̂  1631.9 2411.3 
783.72 1628.4 2412.1 
76-3.01 1625.0 2413.0 
792.30 162],5 2413.8
796.59 1617.9 2414.5

600.90 I6l4.4 2415.3 
805.20 1610.9 2416.1 
609.51 1607.4 2416.9 
815.83 1Ó03-9 2417.8 
818.15 lóco.3 2418.5
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°c Pres. Volumen Entí
Bar m3/kg kJy

V AV V 1 i  I
s s s

200 15.609 .001044 .11301 .1i4o 5 624.10 1

201 15.942 .001045 .11C72 .11176  ̂Lv 2.

202 5.6.2o0 .001046 .1CÍ49 .10954 t:2.í:5 I
2C3 16.624 .001046 .10=32 .10737 t:Ví.£3 ¿
20-4 16.973 .001049 .10416 .10521 d'rl.c?; I

2C? 17.328 .001050 .,10211 .10316 6Í4-5.01 :
20C 17.669 .001052 ..10005 .1010-5 cj.r.-.-O- ^
2C7 16.055 .001053 .03:06 ..05911 --
203 13.423 .001055 •,05613 ..09719 6:9.2':; ;
209 lo.oOc .001056 ..09423 ., 09 5 29 j

£10 19.190 .001058 ,.09235 ..09340 6c3.C9 3
211 19. 5'6 i .005 053 ..03055 ,.09161 672. :
212 15.977 .CC1061 ,.08674 ,,08980 c76.7" :

213 20.350 .0010-32 ,.Cc7C3 . 03 ,.09 £81-^2 :
21^ 20.7Ü9 .001064 ,.05533 .03640 CCp.JC -

215 21.204 .001065 .06363 ,08470 *v9o. :
216 21.626 .001067 .0-203 .05310 03-.{1 ;

217 22.055 .GOlCcS *.c3c4ó .06.153
21b 22.439 .001070 . 07Í--8 .07395 90? . '
219 22.930 .001072 .07738 .07845 90S.28 :

220 23.373 .001073 .07388 .07695 012.70

221 23. c;^ .0010"3 .C--4 3 .07751 ir 17.; :
222 24.295 .ocio;7 .07259 ,07607 921.^? .

223 24.763 .001073 .0 ,xp9 .07267
2¿4 25.256 .COlOoO .070-25 .07133 93C.¿9

225 25.720 .001082 .06590 .06998 935.44
226 26.210 .001083 .06060 . 06669 W'tQ . vV
227 26, ¡C-> . 001*. c5 .v-CO’v .06743 r-r .̂
228 27.210 .001087 .c=50? . 0ool4 9^9.1^

229 27.720 .001069 .06492 935.72

230 28.233 .001091 .06262 -0Ó371 958.32

231 2S.764 .CC1092 .06147 .06257 962.52

232 29.257 .001094 . 0-6032 .06141 967.3 3

235 29.837 .001096 .05922 .06032 572.2.5
234 30.355 .001098 105511 X. 976.76

235 30.941 .001100 .05707 .OpcIT 961.42
236 31.504 .001102 .05596 .05709 96c. 07

237 32.076 .001104 .03497 .05608 990.73
238 3 2 . 6 5 5 . 0 0 1 1 0 6 . 0 5 3 9 4 . 0 5 5 0 5 995.40
239 33-242 .001103 . 0 5 3 0 0 .05411 1000. C-o

24o ■ 33.837 .001110 .05198 .05309 10-04.77

241 34.44o .001112 .05105 . 0 3 2 1 6 1009. ¡t7
242 35.052 .001114 .05015 ;05126 1014.19
243 35.671 .001116 .0-4923 .05034 loic.3..
244 36.299 ,00111o .04634 .04946 1023.6^

i1

'7Ó2.C 2c:/:,

.7 3 S 7  2601.7

'*ul. i 2cv-»-. .

\7 3 7 ,5  26C3A
7 7 1  *; "5 •'.•'•'•• ■''. < • r — w ̂ ' - 
•725-5 2íCc.í

721 .6 2637.3

.717.5 2ÍC7.9 

. 7 ; , ? . 5  2 - 0 6 . 3  

1 7 0 ? . 3  2 ~ o 5 . o  

1 . / O 7 . 2  2 Ó 0 c . 9  

I 7 C 0 - 9  2 - 6 v \ - - 2

5 , 6 9 6 .  ?  2 6 : 9 . 5

2c0?.7

1679-3 

1674,8
1670.3

Entropía
kJ/kg°K

S L/T 
s

2.2432 3 . 7 U - -  

2.23 -̂ 3-";o2

o  *, -í*

2.2512 j. 
2 . 3 : ' - -  3.¿-3-6  

2.7.0-,6
0 • * * S8 % . C 2**2 
2.327? ;*.fcC-c?

2 . . ; ; ? 4  > » r

5 2 9  3 . 5 1 6 4

Energ.Interna
kJ/kg

s 1 U Au u 1
s s 5

3-c .-o6 52?. J.Q 1596.8 5i,
19»5

-.c-6-6 C-2ó.el i 593.2 ?.'A20 - 0
3.3";i7 C>1. 15 ■" <-•»20.8
 ̂  ̂r.-' 0 / i‘̂ 1 'i;s6,0 21.i;

£.ao 1562.5 22.3

c; 1 r‘ 19 15“S.b zh23.0
& 3 . r;S 1573-2 23.3
852 .̂ 2 1571.5 2A■2U. ’4

c: c,;-vO 637. r,o, 1367.7 2U23.0
í-Xl.fn 1563.9 ■?p.5

q .̂ xr.7 866.,06 13-60.1 pñ 2̂6, X
C->', 1556.1 2̂6,6

5.9162 £>?*+ * 1532.3 2*--27 «1
5.9120 o79 . 25 1548.2 2~'•2 /. t*
^. '-"056 &¿3.- 6ó 154U./J 2^27.^

5.E393
5-5729

5.

l 6 ;.2 .1  
1647 • 5
1642.3 
1Ó33.U
1633.6

1Í29.2
1624.6 
1Ó19.9 
161S.2 
1Ó10.4

16-C5.5

15-6.1
1391.4
1550.7

261:.. 4 
2o I 0 . 4

26-10.4

2.4742 
2.46;-4

2.5016

*. ''6o1

J.cv̂ O
5-6475
5.e409

5.6344 
5.£2■3

.;; 1.
3.2973

.5199 3.2016
: 6 l 0 .  í+ 2 . 5 2 9 '^ - ' 6 r>-

: c i o . 3 2 . 5 ' í c l 3 ,, 2  3 0 Í

2 . 5 - 7 2
2

i c i o .  6 2 .
z

, 2 1 7

; 6 l C . 5 2 . 3 ~ r i - ,

2 Ou.0.6
2C1G.7 
2clC.ó 
26l«_;. 4

2610.3 
261c.3 
26.1.0.3 
¿.c w .  3 
2.610.4

2.5929
2,6020

• o r  * .  ~ i  >- . /

.¿2,0

245
246
247
248 
21*9

36.935
37.579
38.232
38.894
39-564

.-001120 .04748 .04800 1023.3-8 1562.0 2610.4 2,.Ó;69 3

.001122 .04665 .047-77 1033-14 1577.2 2610.3 ^ ,.£■651 7*

.001124 .04531 .04693 1037.90 1572.4 2610.3 0 .¿752 y

.001127 .04497 .04610 10*2.63 1567.6 2610.3 2, 3

.001125 .04416 . 04529 1047.46 1562.8 2610.2 ¿L ,.693¿ 2

3 . 1 6 :- 

3.1730

3.13-si
3.1425

3.127C 
7. 1 - 1 -  > « -— — 
3 . 0^67
5.0016

3.0665

3.0514 
.056* 
02-1 * 
r

5.6061

5.3015
5.7949
5.7SÓ3
5-7623
5.7761

5.7693 
5 .7c36 
5-7574 
5.7510 
5.7446

5 .7 2 c l 
5.72C2 
5 . " 4 2

C T'VV*. ̂» 1 »/-V
p.7C2í+
5. 6966
£ ^ r .^ 7

.9.-13 5.0049

8cb.c3 15’*C.£ 2423.3
392.51 1536-1 2428,6 
656,94 1531.9 2428.6 
9O I.36  1327.3  <429.1

:I5-f 1 <- 7¿3

910.23 1519.3 2429.6
9 i i :. 7¡j Ipl'.O 2=-29.7
919.21 1510-7 24>3.5
9 2 3 . 6 3  1 5 0 - 6 . 4  2 4 3 0 . 1

>26.17 1502.C 2430.x

9y,2.66 J.497.6 24^0.3 
537-16 1»;93.2 £430.3

946.16 1464.3 2-00.5 
950.70 1479-7 243,0.5

955-24 1475.5 2430.5 
939*7^ 1470.6 24^0.4
964.52 1466.1 2.430.4 
9c8.38 I4Ó1.7 2430.5 
9 73 ,4 4  1457.2  2 4 39 .7

973.02 1452.6 243c.6
932.60 1448.2 2430.8 
967.19 1443.6 2430.6 
991.79 1439.0 2-430.3 
396.40 1U-34.2 2430.6

1001.02 142?.6 2430.5 
1005.64 1425.0 2430.7
1010.28 1420.4 2430.6 
.^0x4.5^ x4j.̂ ..6 ¿’̂j;j.8 
1019.58 1411.2 2430.3

1C24.24 l4o£.6 2430.9 
102S .92 1401.9 2430.3
1033.60 1397.3 2.430.9
1038.29 1392.7 2451.0 
ic43.cc 1338-1 2431.0



102

° c Pres.
bars

250 60.265
251 6 0 .9 3 1
252 6 1 .0 2 7

6 2 .5 33
254 65.067

255 6 5 .7 7 1
256 6 6.503
257 6 5.266
258 6-5-997
259 6 6 .7 5 7

260 6 7 .5 2 7
2Ó.1 6 8 .30 7
£62 69.096
263 69.895
2o6 50.703

265 51.521
266 52.550
267 53.183
268
269 56.895

270 55.763
271 56.662
272- 57.552
273 58 . 65?
276 59 ,36 2

275 60.262
276 6 1 .1 3 6
277 6 2 .156
278 6 3.09 0
279 66.056

28o 65.02 9
281 66.016
232 6 7 .0 1 3
233 68.022
266 69.062

285 •70 .0 7 6
236 71 .113
267 72 .175
283 75.26o
289 76.518

290 75.608

291 76.512
292 77.626
293 78.756
296 79.896

295 81.066
296 82.209
297 83.387
298 8 6 ,5 7 8
299 85.781

V

Volumen 
m 3/kg 

AV V 1 i L i' 
s s

Entalpia
kJ/kg

i

.003151

. o e u #  .04265 .0657(3

.C-CUJó . C;-: ::-5 .06300
,o ;> li;8  . c l : i 6 . c-6 ¿ í:8
.001160 .cftc-U ,o 'ii5 5

. 0011^5 .05973  .c!io6? 

.OOllkó .03901  . 0*4015 

.oo.ut+9 . o j »52 .03963

.001152  .05765  .0*6c0 

. 001155 .03701  . 05316

.001157  . 03557 .03753 
,001360 .03573 . ci-.'c;- 
.0^1163 .0571.0 ,03626
. G C licó  .OjW'rS .03505
.001:69 .05383 .03506

. 001172 .03329 .03666

.001175  .05271  -05538

.001173  .03216 .03535

.001181 .05159  .03277

.0011 gó. .0 5 :0 3  ¡ 05221

.001137  .03050 .03169 

.001190 .02997 .031.16 

.001193 .029+6 .05065 

.001196  .02SJÍ; .03015 

.001199  .028'; 6 .02963

.001202 .02796 .02917 

.001205 .02766 .02866 

.001208 .02698 .02819 

.001211 .02650 .02771 

.001211+ .02605 .02726

1052.26  1557,9  2Ó10 .2  
1057,07  1555.0  OoIO.l 
1C-61.Í-5 J > 3 ,1  0610.0 
1066.72 .0 2609.9 
1071.56 H ic . ; ?  2009 .il

1076.62 1535.2 2609.6 
1061.29 1.50?,1 2 Í09.4  
1036.16  1 J2 5 .0  2609.2 
1091.06 J 517-9  2609.0 
1095.96  1312 . -i 260G.7

110 0.S? 1507.6 2608.6 
1105.79 3502.3 2608.1
1110.75  2.--9 1 . 0  2607.3 
1115,67 iuci’ . 7 ’ S607 .lt
1120.63 3>8ó.6 2607 . 0

1125.60 iu e o .9  2606.5
3150.59. 167--..5 2606.1
1135 .5 3  1670,0 2605.6
111:0.59 1.664.6 ?o05-0
1165.61 16;--.8 26c1.:.6

1150.66 11-55 .2  2605.6 
1155 . 6? 161-7 -6- 2605-1
1160.75  16-61 .7  2602.U

.5:5.9 2- :.i,

Entropía 
kJ/kg°K 

S L/T S 1

2.7027 2.5763 5,6791 
2.¿11? 2.1615 5.6752 
2 . ' '0 1 i  2 ,3 ‘-63 ■".6 
2.75 '3 2,9515 v.í 9.6 
2.7595 £.9l6j 5.655b

2 .7 '¡y, 2 .5 0 1 5  5.6 70 0
2.7576  ? , 3 ;o5 5. 66^2 
2,7670 2.3715 5.Ó5-5 
2-7762 2.B365 5.6525 
2 .7o55 2 .8 -12  3.626?

2 .';9 l*7 2.¿261 5-6203 
2 . :.0Ó9 2 . 8UG 5. 61-9 
2 .S131 2.7959  5.609Ó 
2 .0 ?-3  2 .7?6o8  5.6051 
2 .o5 l 6 2.7056 5-5972

Energ.Interna 
kJ/kg 

Auu u

. 86 08 2.7504 5 ¿>912 
2.7352 5.56;5 
2.7200 5- ¡','-‘5 
2.7047 5.5732

2.8
2,¿

10^7.71 1555.2 2450.9
1052."-5 15?-'». 5 2750.9
1057.16 1573.9 a-’c-i .0
1061.90 1569.0 21+50.9
1066.65 1564.2 2450,9

1071.Ul 1559.5 2630.7 
.1076.19 1554.5 2450.7 
1060.97 1369.6 2650.6 
1035.76 15-Mt.e 2430.5
1090.56 1355.7 24-30.3

1055-30 135!'.7 2650.1 
1100.19 1529.7 2629-9 
1105.02 1526.7 2*42̂ .8 
H ro 34 1 viC;.7  2629.5 
1114.70 1316.5 2429-2

1119.56 1379.1+ 2:1+29.0 
ÍC6.2 21-23.7112!+. 63

•L! 29.31 1296.9 2428.3
1154.21 1273.V ¿1+21,9

5.-372 Ii59.ll 1266.5 2627.6

1170.91 1650.0 2600.9

1176.01 1626.1 2600.1 
1181.13 1613.1 2599.2 
1136.27 1612.0 2393.3 
13.91.61 1^05,9 2597.5 
1196.53 1599-7 2596.3

.001217 .02560 .02632 1201.76 1393-5 2595.2

.001220 .02515 .02637 1200.95 1387.2 2594.1

.001221» .02470 ,02592 1212.16 1360.8 2595.0

.001227 .02627 .02550 1217.59 1376.6 2591.7

.001230 .02331+ .02507 1222.65 1367.9 2590-,5

.001255 .02362 .02665 1227.90 1561.3 2539.2

.001236 .02301 .02621+ 1233.18 1356.6 2367.8

.001260 .02260 .02336 1233.68 13!*7.9 256á.4

.001263 .02221 .02365 12^3.80 1361.1-2586.9

.001266 . 02180' .02304 1269.16 1356.3 2503.6

.001250 .02160 .02265 1256.69 1327.3 2531.8 

.001253 .02103 .02229 1259.87 1320.3 2530.2 

.001257 .02065 .02191 1265.27 1315.2 2578.5

.00.1200 .02023 .02156 1270.69 1306.1 2576.8 

.001266 .01996 .0212Í 1276.12 1293.8 2576.9

.OOI267 .01955 .02032 1281.53 1291.5 2573.1 

.001271 .01919 .02066 1237.07 1286.1 2571.2 

.OJI276 .01386 ,02012 1292.57 1276.6 2569.2

.001278 .01350 .01973 1258.1o :2C9.0 2567.I 

.001232 .01818 .01966 1303.66 1261.6 2365.O

2 .¿ o ? ! 2.6760 5 .: '6i i  
2.3963 2.658“. 5.75'-9 
2.5056 2.6432 5.J4SÓ

~ 1-* ) .1. L ’{ >. -j,Jr ¿O
2 .5 J ¡£  2 .6 :2 1  5.5363

2.9355 2.3966 5.5501 
2.9423 2.5805 5.5237 
2.9572 2.5652 5.5176 
2,9615 2.5495 5-5110 
2.9703 2.5337 5.5065

2.93-02 2.5178 5.69SO
2.9-9- 2.5019 5.651?
2.9990 2,666o 5.633i9
3.000-6 2.6699 5.6’'83
3.017o 2J-,533 5.6716

5.0272 2.1-377 5.6669 
3.0367 2.623,6 5.6531
3.0661 2.6051 5.6;,12 
5.0^56 2.366:7 5.666 ’i
3.C65I 2.5723 5.6374

3.0766 2.355-S 5.6306
3.0661 2.3592 5.4233 
5.0937 2.3225 5.6162 
3.1032 2 .305o 5.6090 
3.1128 2.2&S9 S.^OlB

3.1226 2.2720 5.5966 
3.1521 2.2550 5.5671 
3.1417 2.2579 5.379'á 
5.1316 2.2203 5-5722 
3.16:1 2.2035 5.36+6

1166.02 1283.1 2627-1 
1160.55 1277.7 2126.6 
1153.83 1272.2 2626.1
1158.04 12-0.c 2¡V25.6 
II63.80 12Ó1.1 2.626.9

1158.77 1255.5 2626.3
1175.76 125-0.0 2623.8
1173.76 1276.6- 2625.1
1183.77 3.258.7 2622.5 
1183.60 1232.9 2621.7

1195.86- 1227.0 2620.8
119-3.59 1221.1 2620.0
.1205.96 1215.3 2619.3
1239.03 1209.3 2618.3 
1216.15 1203.3 2617.6

1219.26 1197.2 26.16.6 
122-5.39 1191.0 2615.6 
122^.53 1136.8 2-516.6 
1256.70 1170.5 2613.2 
1239.87 1172.3 2612.1

1265.07 11Ó5-9 2611.0 
1250.23 1150.U 2609.7 
1255.51 1152.9 2608.6 
3 260.76 1166.6 2407.1
1266.03 1139.5 2605.5

1271.31 1153.0 2606.5 
1276.62 1126.5 2603.0 
1231.95 1119.5 2601.6 
1237.50 1112.5 2599-3 
1292.66 1105.6 2398.1



°c

300
301
•502
303
J0>4

305
>v.ó
307
308
309

310
3-U
312
313
314

515
' . 1 6

317
315
319

320
321
322
325
324

325
326
327
323
323

330
331
332
333
334

335
336
337
338
339

34o
3U1
3U2
343
344

345

103

Pres.
Bar

Volumen
m 3/kg

V AV V 1 i L
s s

Entalpia
kJ/kg

i1

Entropía 
kJ/kg°K 

S L/T S 1 u Au u 1 
s s

Energ.Interna
kJ/kg

8 6 , 9 9 7  . 0 0 1 2 5 5  . 0 1 7  £ 4 -  . 0 3  * 1 2  1 3 0 -7 .  t j

. 0 0 1 2 6 ?  . 0 1 7 ' < 9  - 0 1 8 7 8  1 3 1 ' j . o ’-

e > . U : w  . ' J C 1 2 9 3  . 0 1 7 1 0  . 0 1 6 4 5  I 5 2 0 . . . 7
0 0 . 7 2 : 3  . 0 0 3 . 2 9 7  . C i é - c " ;  . 0 3 . 6 3 . 4  1 5 1 o . 1 -

1:55.0
1245.0 25‘r?,6 
1257.9 ¿ 5 ; - . ’  
:V2 5 .& 2556.0

9’-995

93.277 
9:>. 575 
95.866 
97.212 
93.551

9?.PC 5 
101.'7 
10?.66 
104.05 
IO5.V7

106.89
106.52 
109.60 
113.-:'7 
112.7Ó

114.27
115.79
117.33
ue.ss
120. 45 

122.04
123.65 
l£t'.í:’7 
120.91 
126.57

130.25
131.95
133.66 
135.39 
137.15

133.92 
140.71
142.52 

1U'4.. 35 
11(6.20

148.03 
149,97 
151.&9
153.53 
155-79

157.77 
159-77 
161.60
163.66
1 6 5 .9 3

.001300 .01653 .01703 1531.1.0 1221.7 2553.3

■ ;i 1 - 1 5 - 6. 0 0 1 3 0 4 - . 0 1 6 2 0  . 0 1 7 5 1

. o c i ; o £  . 0 1 5 7 1  . 0 1 7 2 2

.0-01512 .CXitO .O.'!..-;?!

.00133.6 .OÜ529 . C i/ c l

. 0 0 1 3 2 0  . c i p o o  . 0 1 6 5 2

. C C 1 3 2 5  . 0 3 . 1 : 7 1  . 0 3 .5 o - 4

. 0 0 1 3 2 9  . 0 1 4 4 1  . 0 1 / 7 4

. 0 0 1 3 3 3  . 0 1 Í H 3  . 0 1 5 4 7

. 0 0 1 3 3 7  . 0 1 ; í ;  . 0 : 3 1 2

.001342  .01356  .014?!

135'“. • 
17'-;:.?
J 5!:7.'
iv-’-.c';
15 6 0 .

1 3c-6..
1 5 7 2 .
137 i.

7 51.'

C\> ; ^  ' r . V/OO i2v3.-05 107 .'.4 ¿3 .7 6 .5
^ . . . , r>. '■ r)5 -*ó 1 7 -1 .4 25<-¡'i. 9

", ' L I \  T: r  ̂-V. 7 rr X 6 O - « .-.5^ .3 2333.2
r '-2 ”• V *• 151-. - 10Í7.O 2551.4

- *,11; 1515.■ 0 . IC0 9 .0 23o9.5

: ‘ r‘ <•' 1,c ;\c-í.- ?. '17S; 1525.. 75 -.-'..'O.-, 2357.8
V • J~'.' ‘ -.- —. .- .c- : :^ .ó 2565.7

; \  ;:C O, C. *• • . V.‘‘: g 133:5 .44 i:.--' .3 2 3 6 3 .7
.176.4 1 3  2  C '  ’• . 581.8

6; •---79.a 25'-0,4 3.V;-.'-'j 2.0276 5. 13‘:7.6-5 1752.0 2575-.-'

5' 1 :7 1 .1 2557.6 5- 1-78 2.0075 ' .57' •; 135'- '  7 I0 ? 4 ,l ■3 -- -7 7 . 4
- - - - r 2 255 ■ ; ,.7 : '-3 1 .9 ‘.6J 5.2687 1556,55 1 0 1 6 .'+ 257 5.3

- 175 v'4 2531,8 ' 7 7'O 1.5707 5.2:-02 13Ó: ; 3 00-3.4 237;.C
- • 774; .4 2 5 2 v. r 1 .7 :.7 1.253 5 5.2317 1 5 70 .5 6 .'.009,3 2570.7

79 1:55-5 2525.0 7 . 5 7 .-- 1.9527 5.2^51 1576 .14 •-V.3 'i'SS »

.0015-46 .01350 .01465 151- .-. 55 112 6 .1 2522.5 '.5 2 0 7 1 .9 1 3 3 ' . 2 5 ;¿ 5 1351 .-4 5 6 4 .0 2 5 Í5 .9

.00 1351 O1 • .C1Í--57 14-0 2 . ■-•.0 3 77 0 .0 0 S ' 2 3.531;: 3 5.2257 1 3 8 ’ .7 7 9‘-'5 8 2 565.5
.001355 .0 1 2 15 .0141.0 1^05 . ; 7 71 2 71 5 .9 5 . V-13 1.6 37, 5 • 2 lór» 1353.64 2521.3
.001300 .012^9 .013&5 1^14. 2 73 9 .5 5.3516 1.85^2 5.2060 1399. 5'- 9 56 .6 2350.^
.001365 .01223 .01359 1-420.07 1 0 v ;.2 2509.0 3.5 6 2 2 1.8358 5.1990 I I 0 5 ,2-8 950 .5 2355.8

.0 0 1370 .01197 . C13x4 1427.51 3 778.4 2 ; 5 5 -5 '27 , 8] 72 5-3899 1411,76 9 2 2.6 2353-1

.0015-4 .01171. .01709 lí- 33 • ‘ r' 10-71. 5 2701.9 3.5755 2.»7 5 .1 ' 16 1917.46 5 ? 2 . “■2-550.3

.001379 .0 1 :- 6 . >" .'. ?'j7s i’--'.': 17; -. .2 - .  2 5. ; 1 . : - , AVIJ 3275.55 - 77 . O ?5--7,6

.001564 . 01.120 .0125= 1 / ___ 1 -7 -i", 5 2 -- '- .- j > -rL— . 'í " -. 7 -' 22 7-2:-..'7 ■!15.1 252-..5

.001.390 . GxGyO .01235 1452.54 1056.0 2450.5 í‘- '--S *■ 5.3 528 1455.60 '■os. 9 25/71.7

-001395 .0X073 .01212 3.459.02 1027.0 2466,6 3.4263 1.7171 5-1473 '.442.00 K'>6.ó 2333.6
.001400 .01047 .Clic" .1.465,56 1017.0 2482.6 3.4572 1.6v66 5,1333 1448.25 ¿ 4,7 _ q 2355 .;
.0 oi4e-5 .01.023 , 0-116U- r-í72 .1ó 17-70,5 2478.5 3.^262 1.6-759 5.3 241 0 1 0 .1 2352.6
.c o i-m i .01000 .01141 7 v7-_..:; 555 .5 1--7 -• ,j >.-5 .-¿ 1.6;;:i -• - !_ -• * ; •' ' •* 5 252?. ¡i
.001417 .0-0977 .01119 1485.52 964.5 2470.0 3-470^ I.654I 5.10í‘5 1 W /.3 0 656.7) 2526.2

.001423 .00953 .01095 1492.30 973.3 2465.6 5, ‘i-v l.ó 1 .6 1 5 0 5.0546 1473-77 869.2 2 2̂3.0

.001429 .00-929 .01072 1499.1^ 962.0 29t.l,2 3-4729 1.5916 5 .O U 5 1480.29 6-39.4 2519.7
• 003.435 • 009^9 .01052 1506.05 950.6 2450.6 3. 50-4+ 1.5700 5.0744 ).Íj-56»í;'3 629.1 2516.0
.001441 .C 0 ÍÍ¿ .01030 1513. c1- 936.9 24=52.0 3 .7 1 5 9 1.54-'; 5,oó;.i 1493.53 819,0 2312.5
.00144? .00864 .01003 1 5 20.10 927.1 244-7.2 3 .5 2 7 3 1.5405 5 .0 5 3 6 1500.25 606 .7 2503.9

. 0 0 1 U 5 3  

.coleto 

.ooiUéó 

. 0 0 1 4 7 3  

. 0 0 1 4 8 - 0

. 0 C 1 4 3 7

. 0 0 1 4 9 5

. 0 0 1 5 0 2

. 0 0 1 5 1 0

. 0 0 1 5 1 7

. C O I 5 2 5

. 0 0 1 5 3 3  

.0015̂ 2 

. 0 0 1 5 5 0  

. 0 0 1 5 5 9

.0084-1

.00820

. 0 0 7 9 3

. 0 0 7 7 7

. 0 0 7 5 °

. 0 0 7 3 5

. 0 0 7 1 5

. 0 0 6 9 4

.00-674

.00654

. 0 0 6 3 3  

. c o 6 i 4  

. 0 0 5 9 3  

. 0 0 5 7 5  

. 0 0 5 5 4

.009S7

.00966

. 0 0 - 5 - 4 5

. 0 0 9 2 5

. 0 0 9 0 4

. 0 0 8 - 8 4

. 0 0 - 6 - 5

.OC34¡*

. 0 0 - 6 2 5

. 0 0 6 0 5

. 0 0 7 8 6

. 0 0 7 5 7

. 0 0 7 4 3

. 0 0 7 3 0

.00710

1527.24 
1534 , ¡;ó
1571.77 
1543.18 
1556.eS

1564.28 
1571.99 
1579.¿2
1587.77 
1595.64-

16o4.c5 
161?.42 
1020.95 
lc.29.fc4 
1-638.52

9 1 5 . 2  2 4 4 2 . 4  3 . 5 3 9 2  1 . 5 c 4 3 . 5 . 0 4 3 3  1 5 0 7 . 0 5  7 9 3 . 3  2 5 0 5 . 3  

c c = i . O  2 4 3 7 . 5  3 . 5 5 1 1  1 . 4 6 1 7  5 . 0 3 2 - 3  1 5 1 3 . 9 2  7 5 7 . 6  2 3 0 1 . 5
3 9 0 . 6  2 4 3 2 . 4  3 - 5 Ó 5 1  i . ‘ó y C  5 . 0 2 2 1  1 3 2 0 . 6 7  7 7 6 . 6  2 2 9 7 . 7

8 7 8 . 1  2 4 2 7 . 3  3 . 5 7 5 2  1 . 4 3 6 1  5 . 0 1 1 3  1 5 2 7 . 9 1  ' - 6 5 - 9  2 2 9 3 . 3
8 6 5 . 3  2 4 2 2 . 0  3 . 5 3 7 4  1 . 4 . 1 2 9  5 . 0 0 0 4  1 5 3 5 . 0 3  7 5 * * 3  2 2 8 9 . 8

8 5 2 . 4  2 4 1 6 . 6  3 . 5 9 9 8  I . 3 C 9 5  4 . 9 8 9 3  1 5 4 2 . 2 5  7 4 3 . 5  2 ¿ S 5 . 7

6 3 9 . 2  2 4 1 1 . 2  3  5 1 2 4  1 . 3 6 5 0  I J . . 0 7 Ó I  1 5 4 0 . 5 7  7 3 1 . 9  2 2 8 1 . 5
5 2 5 . 7  2 4 0 3 . 6  5 . 6 2 5 1  1 . 7  4 . 9 - 5 6 8  l y y t . t . 0  " 2 0 . ! -  ¿ 2 7 7 . ^

6 1 2 . 1  2 3 9 9 . 8  5 . 6 3 S 0  1 . 3 1 7 5  4 . 9 5 5 4  1 5 6 4 . 5 -’ - 7 o S >  2 2 7 3 . 0

7 9 3 . 1  2 3 9 4 . 0  5 . 6 5 1 1  1 . 2 9 2 5  4 . 9 4 3 7  1 5 7 2 - 2 0  6 9 6 . 3  2 2 5 3 . 7

7 3 3 . 9  2 3 8 3 . 0  3 . 6 Í W *  1 . 2 Ó 7 Ó  4 . 9 3 2 0  1 5 7 9 . 5 9  6 - 8 4 . 0  2 2 - 5 u . O

7 6 9 . 4  £ ' 3 1 . 8  3 . 6 7 7 9  1 . 2 4 - 1  4 . 9 2 0 0  l j £ / . ? c  Ó 7 . 1 . 3  2 2 5 - Í . 2  

7 5 4 . 6  2 3 7 5 . 6  3 . 6 9 1 6  1 . 2 1 6 2  4 . 9 0 7 9  1 5 9 - S . C O  c f . S . b  2 2 5 4 . 6

7 3 9 . 5  2 5 6 9 . 1  5 . 7 0 5 6  1 . 1 8 7 3  4 . 8 5 5 É  l é o t ' - . c l ' -  6 ^ 5 . 3  2 2 4 9 , 5  

7 2 4 . 0  2 3 6 2 . 5  3 . 7 . ' 9 9  1 . 1 6 5 2  4 . 8 3 3 1  1 6 1 2 . 5 = 6 3 2 . 1  2 2 4 4 . 7
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Pres. Volumen Entalpia Entropía
Bar m 3/kg kJ/kg kJ/kg°K

V AV V* i L i 1 S L/T S 1
s s s s s <

350 ¿66.04 .001560 .00336 .00690 1667.55 705.1 23>5.! 3.7365 1.135'- 4.3705
331 170.17 .001577 .00516 . ,;0o 7 3 lí ;6 .ó9 6}1.9 25!;3.8 3-76"6 1.106o 4.6576
352 172.32 .COI Jetó .00-695 •00655 lí 60.42 075.2 2561,6 3.70-6 1-0755 ‘-C.
553 17!k  50 .00:596 .00*77 .00636 1676.21 656.0 233''.2 3.7602 1.0506 4.6507
356 176.71 .001605 .00457 .OCÓlb 1666.29 C.ítO.*í- 2326.7 3.7563 1.0206 4.6.I69

3!; 5 173.95 .001615 . OCA 38 .00599 1696.65 622.2 2316.3 5.6128 . 99'. 0 4.602-3
356 161.22 .001625 .00413 .00531 1707.32 605.3 2510.7 ?.32̂ 5 • 93Ü5 6.7664
357 163.52 .001656 .0039c .00562 1716.31 5?3.6 23:2.3 '■$ b ^ 4.7733
353 135.-36 . 001646 .00379 .eos 5 1730.09 5“5.5 2233.6 3.6659 4.7562
35? 108.22 .001657 .00338 .0052!+ 17*2.16 562.3 2234.5 3.6669 .6373 6.7425

36o 190.62 .001663 .00337 .00506 1756,78 520.2 2275-0 3-9049 .5213 6.7262
361 193.07 .CCI0B5 .00317 .C04ñ5 1766.06 697.0 2265.1 5.9256 . /654 6.7092
362 19-3-55 .00170o .00295 .00666 1782.05 6'?.5 2;36.5 5.9679 .76^6 6.5515
353 193.o 3 .001761 .00273 .oo447 1796.90 646.6 2--Í0.5 3.3712 .7013 6.6729
366 200.66 .001765 .00250 . 00-629 16)2.7: 61?. 0 2231.7 3.9560 .6573 *¿.6-533

365 203.30 .ooieí io .00226 .00610 lS?9.71 369.3 2219.0 4.0226 . 6096 4.6326
36S 205.01 .001909 .00202 .00393 1SÜ3.2^ 355.9 2-05.2 4.0517 6. 5o96
367 200.60 .001oo4 .00176 .00375 1666.55 321.0 2169.9 4 . L-Ci }3 •  "vi? 6.5650
563
365

211.67 .002039 .00168 .00353 1692.16 2c0.3 2172.5 4.1232 .•-3‘ O 6.5372
21 6.64 .00223!+ .00118 .00341 1919.65 252-3 2132.0 U.165C .361-5 4.5246

3?C £17.75 .002620 . 00033 .00325 1356.75 171,0 2125.8 6.2175 .2655 6.l¡5;’;
371 2-1.02 .002373 .00012 .00259 2061,02 26.6 2065.7 6.3620 .o;6; 6.3--05
371.1

12-p

221.36 

. 20 a

.002955

27

.00000 .00235 2055.52 .0 2055.5 6.3356 .  0.: 0 6.33:5

Energ.Interna
kJ/kg

U Au u 1
S s

1621.23 61G.5 2 2 3 9 .7
i£30.06 or.4 ,1 22 '6 . 2
165-3.09 56 9 .7 2226.5
1643.57 57^.6 2223.2
1657.92 559.6 2 2 1 7 .3

1667 .7^ 5*0 . 8 2511.6
1677.92 5 2 7.6 0? **“ C
lo íó .¡¡9 510,7 2159.2
163? . 55 695.1 2132.6
1710.93 476.9 21Ó5 .9

1722.09 655 .9 2173.9
1 75 5 .3 6 h3~.9 2171.6
176 6 .6 7 616 .5 2155.5
1762.6c '--92 .6 2 1 5 5 .0
1776 .6 9 3c3 .c 21- 5 .7

1 79 2 .3 0 363.3 2135.5
15 o ? ,97 315.3 2124.2
1027-25 266.5 2111,5
13-67.72 269 .0 2096 ."
1671.70 207.1 207Ó.S

1302.05 ¡5 3 .0 2055-1
1977.59 22.1 1 '3 9 - 5
13 '0 .1 2 .0 1990.1
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___I_

140

Temperatura 9 C

Entropía de vaporización del D2O. 

6-p.1470

CALOR DE EVAPORACION (cal/ mol)

. . . 1

180

T (°C)
H 2°

d 2o

10 10,64 11,00

25 10,52 10,85

40 10,36 10,64

60 10,15 10,41

80 9,94 10,17

100 9,72 9,93

Entropía S 2gg en unidades de entropía

16,75 18,9

13-p.71
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PROPIEDADES TERNDDINAMICAS DEL D 20 EN EL ESTADO DE SATURACION COXQ UNA

FUNCION DE LA. TEMPERATURA

Símbolos y unidades de parámetros en las tablas.

t — temperatura — C v", i", s" — magnitudes termodinámicas

p  presión — Kg/cm^ para el vapor saturado
secov — volumen específico — m-Vkg 

i — entalpia — kcal/kg

s — entropía — kcal/kg 2 r — calor de vaporización — Kcal/kg

v',i',s'— magnitudes termodinámicas 

para el líquido en ebulli­
ción.

t
1

P 1
V’ V" i" ¡

r j S' s"

3.8 0.00681 0.0009047 172.2 0.0 554.7 554.7 0.0000 2.0029

5 0.00734 0.0009045 160.4 1.2 555. 1 553.9 0.0015 1.9959
6 0.00790 0.0009044 149.5 2.2 555.5 553.3 0.0080 1.9902
7 0.00850 0.0009043 139.4 3.2 555.9 552.7 0.0115 1.9815
8 0.00913 0.0009043 130.2 4.2 556.3 552. 1 0.0150 1.9788

9 0.00980 '0.0009042 121 .8 5.2 556.7 551.5 0,0185 1.9732

10 0,01050 0.0009042 114.1 6.2 557. 1 550.9 0.0220 1.9677

11 0.01125 0.0009042 106 ..9 7.2 557.5 550.3 0.0256 1.9623
12 0.01204 0.0009042 100,2 8.2 557.9 549.7 0.0291 1.9569
13 0.01289 0.0009042 93.92 9.2 558.3 549.1 0.0327 1.9516

14 0.01381 0.0009043 87.96 10.2 558.7 548.5 0.0362 1.9463

15 0.01478 0.0009043 82.48 11.2 559. I 547.9 0.0397 1.9411

lü 0.01580 0.0009043 77.43 12.2 559.5 547.3 0.0432 1.9359
17 0.01689 0.0009044 72.70 13.2 559.9 546.7 0.0467 1.9309
18 0.01803 0.0009015 68.31 14.2 560.3 546. 1 0.0502 I.9258

19 0.01923 0-0009046 64.25 15.2 560.7 545.5 0.0537 1.9207

20 0.02051 0.0009047 60.45 16.2 561 .1 514.9 0.0572 1.9158

21 0.02188 0.0009048 57.01 17.2 561 .5 544.3 0.0606 1.9109

22 0.02331 0:0009050 53.58 18.2 561 .9 543.7 0.0640 1.9060
23 0.02483 0.0009051 50.48 19.2 562.3 543. I 0.0674 1.9012

24 0.02643 0.0009052 47.59 20.2 562.7 542.5 0.0708 1.8964

25 0.02812 0.0009054 44.88 21 .2 563.1 511 .9 0.0743 1.8917
26 0.02990 0.0009055 42.30 22.2 563.5 541.3 0.0777 1.8871

27 0.03178 0. (1009057 39.98 23.2 563.9 540.7 0.0811 1.8824

28 0.03376 0.0009059 37.75 24.2 564.2 540.0 0.0845 1.8777
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t P V* v" ¡' i” r s' s"

29 0.03584 0.0009061 35. G8 25.2 564.6 539.4 0.0879 1.8731
30 0.03804 0.0009063 33.71 26.2 565.0 538.8 0.0912 1.8685
3| 0.01036 0.0009005 31 .87 27.2 565.4 538.2 0.0945 1.8640
32 0.01279 0.0009068 30.15 28.2 565.8 537.6 0.0978 1.8596
33 0.01535 0.0009070 28.53 29.2 566.2 537.0 0.1011 1.8551

34 0.04804 0.0009073 27.01 30.2 566.6 536.4 0.1044 1.8507
35 0.05088 0.0009075 25.59 31.2 567.0 535.8 0.1076 1.8463
36 0.05384 0.0009078 24.25 32.2 567.4 535.2 0.1109 1.8420
37 0.05697 0.0009081 22.99 33.2 567.8 534.6 0.1142 1.8378
38 0.06025 0.0009084 21 .81 34.2 568.2 534.0 0.1175 1.8336

• 39 0.06368 0.0009087 20.70 35.2 568.6 533.4 0.1207 1.8294
40 0.06728 0.000' 1091 19.66 36.2 569.0 532.8 0.1239 1.8252
41 0.07106 0.0009094 18.67 37.2 569.4 532.2 0.1270 1.8210
42 0.07503 0.0009097 17.73 38.2 569.8 531.6 0.1302 1.8169
43 0.07918 0.0009101 16.85 39.2 570.1 530.9 0.1334 1.8128

44 0.08353 0.0009101 16.02 40.2 570 5 530.3 0.1366 1.8087
45 0.08808 0.0009108 15.24 41.2 570.9 529.7 0.1398 1.8016
46 0.09284 0.0009112 14.50 42.2 571.3 529.1 0.1429 1.8006
47 0.09783 0.0009!15 13.80 43.2 571 .7 528.5 0.1460 1.7967
48 0.10304 0.0009119 13.14 44.2 572.0 527.8 0.1491 1.7927

49 O O X 0.0009123 12.52 45.2 572.4 527.2 0.1522 1.7888
50 0. 1 1418 0.0009127 1 1 .93 46.2 572.8 526.6 0.1553 1.7819
51 0.12013 0.0009131 1 1 .38 47.2 573.2 526.0 0.1584 1-7811
52 0. 12634 0.0009135 10.85 48.2 573.6 .525.4 0.1615 1.7773
53 0.13282 0.0.09139 10.35 49.2 574.0 524.8 0.1645 1.7736

54 0.13959 0.0009144 9.877 50.1 574 4 524.3 0.1675 1.7699
55 0.14664 0.000!) 148 9.431 51 .1 574.8 523.7 • 0.1705 1.7662

56 0.15399 0.OO09I52 9.007 52. I 575.2 523. 1 0.1735 1.7626
57 0.16167 0.000') 157 8.603 53.1 575.6 522.5 0.1765 I.7590
58 0.16966 0.0009161 8.222 54.1 576.0 521 .9 0.1795 1 .7554

59 0.17799 0.0009166 7.859 55.1 576.4 521.3 0.1825 1.7518

60 0.18665 0.0009170 7.517 56.1 576.8 520.7 0.1855 1.7483
61 0.19570 0.000'9 75 7. 188 57.1 577.2 520. 1 0.1884 1.7449

62 0.2051 0. 00091 8() 6.879 58.1 577.6 519. r. 0.1914 1.7415

63 0.21 18 0.0009185 6.586 59.1 578.0 518.9 0.1944 1 .7379

' 64 0.2250 0.0009190 6.306 60.1 578.4 518.3 0.1973 1 .7345

65 0. 23-r>6 0.0009195 6.039 ' 61.1 578.8 517.7 0.2002 1.7311

66 0.7466 0.0009200 5.785 62. 1 579.2 517. 1 0.2032 1.7278

67 0.2581 0.(1009205 5.513 63.1 579.6 516.5 0.201,1 1.7215

68 0.2699 0.0009210 5.315 64. 1 580.0 515.9 0.2090 1 .7212

69 0.2*23 0.0009215 5.097 65. 1 580.4 515.3 0.2119 1.7179

70 0.2951 0.0009220 4.890 66. 1 580. R 514.7 0.2149 1.7146

71 0.3084 O.OOi)’)225 4.691 67.1 581 . 1 514 0 0.2179 1.7113

72. 0.3223 0.000'>?30 4.501 6H. 1 581 .4 513.3 0.2208 1.7080

73 0. 3.'66 0.0009236 4 .322 69. 1 581 .8 512.7 0.2237 1.7048

74 0.3514 0.0009241 4. 151 70. 1 582.2 512.1 0.2265 1.7016

75 0.3669 0.00092 16 3.986 71 . 1 582.6 51 1 .5 0.2294 1.6984

76 0.382# 0.0009252 3.831 72. 1 582.9 510.3 0.2323 1.6952

77 0.3991 0.0009257 3.680 73.| 583.3 510.2 0.2352 1.6921

78 0.4166 0.0009263 3.538 74.1 583.7 509.6 0.2381 1.6891

79 0.4343 0.0009268 3.403 75. 1 584 . 0 508.') 0.2410 1.6861

80 0.4527 0.0009274 3.273 76.1 58 1. 4 508.3 0.2438 1.6831

' 81 0.4718 0.0009780 3.149 77. 1 58 l. 7 507.6 0.2467 1.6800

82 0.4915 0.0009286 3.031 78. 1 585.0 506 9 0.2496 1 (¡770

83 0.5120 0.0009292 2.917 79.1 585.4 506.3 0.2524 1.6710
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81
85
86
87
88

89
90
91
92
93

94
95
95
97
98

99
100
101
102
io;¡

104
ior.
100
107
108

109
110
III
I 12
113

114
11 r>
iig
117
1 IR

119
120
121
122
123

124
125
120
127
128

129
130
131
132
133

134
135
130
137
138
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0.5332 0.0009298
0.5550 0 0009304
0.5775 0 0009310
0.0008 0.0009317
0.0250 0 0009323

0.G500 0 0009330
0.0757 0.0009330
0.7023 0.0009142
0.7298 0 0009348
0.7582 0 0009355

0.7875 0 0009302
0.8177 0 0009309
0 8489 0 0009375
0.8811 0 0009382
0.9142 0 0009389

0.9184 0 0009390
0.9830 0.0009103
1.0200 0 0009410
1.0574 0 0009417
1.09i¡0 0 0009424

1.1358 0.0009431
1 .170(1 0 0009438
1 .2187 0 00094 40
1.2021 0 0009454
1,3007 0 0009401

1.3520 0 0009109
1.3998 0 000.1170
1 .448.3 3 0(X)94M|
1.4983 0 0009192
1.5497 0 0009199

1.0025 0 0009507
1.0507 0 0009515
1 .7125 0 000 1523
1.7098 0 0009532
1.8280 0 00095 10

1.8891 0 0009548
1.951I 0 0009550
2.0119 0 0009505
2.0802 0 0009573
2.1474 0 0009582

2.2103 0 0009590
' 2.2809 0 0009599
2.3595 0 0009008
2.43JH 0 0009017
2.5101 0 0009025

2.5883 0 0009034
2.0085 0 0009043
2.7500 0 0009052
2.8349 0.0009001
2.9214 0.0009070

3.010 0 0009079
3.100 0 0009088
3.193 0.0009097
3,288 0.0009707
3.385 0.0009710

2.809 
2.705 
2. 000 
2.512 
2 420

2.332 
2.249 
2.1 (¡9
2.092 
2.018

1.947 
1.880 
1.815 
1.752
1.093

1 . 630 
1.582 
1.529 
1.479 
1.430

I .384 
1.339 
l. 295 
1.254 
1.214

1.175 
1. 138 
I.IQ2 
I .067 
1.034

I .002
0.9707
0 9 1 1 0
0.9130
0.8854

O 8587 
0.8320 
0.80S4 
0.7810 
0.7015

0.7392 
0.7178 
0.0970 
O 0770 
0.0577

0.0391 
O 0212 
0.0037 
0.5809 
0.5700

0.5549
0.5397
0.5249
0.5100
0.4909

80.1 
81 .1 
82, 1
83. 1
84. I

85.1 
80. 1 
87. 1
88 . 1
89.1

9 0 .1
91.1
92.1
93.1
94.1

95. t
90.1
97.1
98.1 
.99.2

100.2 
101 .2 
102.2
103.2
104.2

105.2
100.2
107.2
108.2
109.2

110.2 
III .2 
112.2
113.3
114.3

115.3
110.3
117.3 
118 3
119.3

120.3
121.3
122.3
123.3
124.3

125.3
120.3
127.3
128.3
129.3

130.3
131.4
132.4
133.4
134.4

585.8
586.2
580.5 
580 8
587.2

587.6
587.9 
588 3
588.0
589.0

589.3 
5H9.7
590.0
590.4
590.8

591 ,2
591 .5
591.9
592 2
592.0

593.0
593.3
593 O
594.0
594.3

594.0
591.9
595.3
595.0
590.0

590.3
590.0
597.0
597.3
597.0

597.9
598.2
598.0
598.9
599.2

599.5
599.8 
000. I 
000.4 
000.7

001 .0 
001 .4
001.7
002.0
002.3

002.0
002.9 
003.2
003.5
003.8

505.7
505.1
504.4
503.7
503 .1

502.5 
501 .8
501.2
500.5
499.9

499.2
493.0
497.9
497.3
496.7

490.1
495.4
494.8
494.1
493.4

492.8
492.1 
491 .4
490.8 
490. 1

489.4
488.7 
488. 1
487.4
480.8

480.1
485.4
484.8
484.0
483.3

•482.0
481.9
481.3
480.0
479.9

479.2
478.5 
477.8
477.1
470.4

475.7
475.1
474.4
473.7
473.0

472.3
471.5
470.8
470.1
409.4

0.2552
0.2580
0.2003
0.2636
0.2004

O  2092 
0.272U 
0.2748 
0.2770 
0.2804.

0.2832 
0.2800 
O.2887 
0,2914 
0.2941

0.2907 
0,2994 
0.3020 
O.3047 
0.3074

0.3101
0.3128
0.3155
03182
0.3208

0.3235
0.3201
0.3287
0.3313
0.3339

0.3305
0..339I
0.3417
0.3113
0.3470

0.3490
0.3522
0.3540
0.3572
0.3597

O ! 3023 
0.3049 
0.3075 
0.3700 
0.3725

0.3751
0.3776
0.3801
0.3820
0.3851

0.3875
0.3900
0.3925
0.3950
0.3974
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139
140
141
142
143

144
145
14C
147
148

149
1 5 0
I 5 l
152
153

154
155
150
157
158

159
IGO
lül
162
IG3

164
165
IGG
167
168

169
170
171
172
173

174
175
176
177
178

179
180
181
182
183

184
185
186
187
188

189
190
191
192
193
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V "

3 . 4 8 5 0 . 0 0 0 9 7 2 6 0 . 4 8 3 4 1 3 5 . 4 6 0 4 . 1 4 6 8 . 73 . 5 8 7 0 . 0 0 0 9 7 3 6 0 4705 1 3 6 . 4 CO I . 5 4 6 8 . 13 . 6 9 1 0 . 0 0 0 9 7 4 5 0 . 4 5 8 0 1 3 7 . 4 6 0 4 . 8 4 6 7 . 43 . 7  98 0 . 0 0 0 9 7 5 5 0 . 4 4 5 9 1 3 8 . 4 6 0 5 . 1 4 6 6 . 73 . 9 0 8 0 : 0 0 0 9 7 6 9 0 . 4 3 4 0 1 3 9 . 4 6 0 5 . 4 4 6 6 . 0

4 . 0 2 0 0 . 0 0 0 9 7 7 4 0 . 4 2 2 6 1 4 0 . 4 6 0 5 . 7 4 6 5 . 3
4 . 1 3 4 0 . 0 0 0 9 7 8 4 0 . 4 1 1 6 1 4 1 . 4 6 0 G . 0 4 6 1 . 6
4 . 2 5 0 0 . 0 0 0 9 7 9 4 0 . 4 0 1 0 142 4 6 0 6 . 4 4 6 4 . 04 . 3 7 0 0 . 0 0 0 9 8 0 4 0 . 3 9 0 6 14 3 . 4 6 0 6 . 7 4 6 3 . 3
4 . 4 9 2 0 . 0 0 0 9 8 1 5 0 . 3 8 0 7 1 4 4 . 4 6 0 7 . 0 4 6 2 . 6

4 . 6 1 7 0 . 0 0 0 9 8 2 5 0 . 3 7 1 0 1 4 5 . 4 6 0 7 . 3 4 6 1 . 9
4 . 7 4 5 0 . 0 0 0 9 8 3 5 0 . 3 6 1 6 1 4 6 . 4 6 0 7 . 5 4 G i . 1
4 . 8 7 6 0 . 0 0 0 9 8 4 6 0 . 3 5 2 4 1 4 7 . 4 G 0 7 . 8 4 60 .  4
5 . 0 1 0 0 . 0 0 0 9 8 5 6 0 . 3 4 3 5 1 48 . 4 6 0 8 . 1 4 5 9 . 7
5 . 1 4 6 0 . 0 0 0 9 8 6 6 0 . 3 3 4 9 1 4 9 . 4 6 0 8 . 4 4 5 9 . 0

5 . 2 8 5 0 . 0 0 0 9 8 7 7 0 . 3 2 6 6 1 5 0 , 4 6 0 8 . 7  . 4 5 8 . 3
5 . 4 2 7 0 . 0 0 0 9 8 H 8 0 . 3 1 8 5 1 5 1 . 4 6 0 9 . 0 4 5 7 . 6
5 . 5 7 2 0 . 0 0 0 9 8 9 8 0 . 3 1 0 7 1 52 . 4 6 0 9  3 4 5 6 . 9
5 . 7 2 1 0 . 0 0 0 9 9 0 9 0 . 3 0 3 0 153 4 6 0 9 . 6 4 5 6 . 25 874 0 . 0 0 0 9 9 2 0 0 . 2 9 5 6 1 5 4 . 4 6 0 9 . 9 4 5 5 . 5

6 . 0 2 8 0 . 0 0 0 9 9 3 1 0 . 2 8 8 4 1 5 5 . 5 6 1 0 . 2 4 5 4 . 76 , 1 8 5 0 . 0 0 0 9 9 4 2 0 . 2 8 1 5 1 5 6 . 5 6 1 0 . 5 4 5 4 . 06 . 3 4 7 0 . 0 0 0 9 9 5 3 0 . 2 7 4 7 1 5 7 . 5 6 1 0 . 7 4 5 3 . 26 . 5 1 2 0 . 0 0 0 9 9 6 4 0 . 2 6 8 1 1 5 8 . 5 6 1 1 . 0 4 5 2 . 5
6 . 6 8 0 0 . 0 0 0 9 9 7 5 0 . 2 6 1 8 1 5 9 . 5 6 1 1 . 3 4 5 1 . 8

6 . 8 5 1 0 . 0 0 0 9 9 8 6 0 . 2 5 5 6 1 6 0 . 6 6 1 1 . 5 450 9
7 . 0 2 7 0 . 0 0 0 9 9 9 7 0 . 2 4 9 5 1 6 1 . 6 6 1 1 . 8 4 5 0 . 2
7 . 2 0 5 0 . 0 0 1 0 0 0 9 0 . 2 4 3 7 1 6 2 . 6 6 1 2 . 1 4 4 9 . 5
7 . 3 8 7 0.0010020 0 . 2 3 8 0 1 6 3 . 6 6 1 2 . 3 4 4 8 . 7
7 . 5 7 3 0 . 0 0 1 0 0 3 2 0 . 2 3 2 5 1 6 4 . 6 6 1 2 . 5 4 4 7 . 9

7 . 7 6 3 0 . 0 0 1 0 0 1 4 0 . 2 2 7 1 1 6 5 . 7 6 1 2 . 8 4 47 . 1
7 . 9 5 6 0 . 0 0 1 0 0 5 5 0 . 2 2 1 8 166 7 6 1 3 . 0 4 1 6 . 3
8 . 1 5 3 0 . 0 0 1 0 0 6 7 0 . 2 1 6 7 1 6 7 . 7 6 1 3 . 3 4 4 5 . 6
8 . 3 5 4 0 . 0 0 1 0 0 7 9 0 . 2 1 1 7 1 6 3 . 7 6 1 3 . 5 444 . 8

' 8 . 5 5 8 0 . 0 0 1 0 0 9 1 0 . 2 0 6 9 1 6 9 . 7 6 1 3 . 7 4 4 4 . 0

8 . 7 6 7 0 . 0 0 1 0 1 0 3 0.2022 1 7 0 . 8 6 1 3 . 9 4 4 3 . 18 . 9 8 0 0 . 0 0 1 0 1 1 5 0 . 1 9 7 6 1 7 1 . 8 6 1 4 . 1 4 4 2 . 3
9 . 1 9 7 0 . 0 0 1 0 1 2 7 0 . 19 31 1 7 2 . 8 6 1 4 . 4 4 4 1 . 6
9 . 4 1 8 0  0 0 1 0 1 3 9 0 . 1 8 8 8 1 7 3 . 8 6 1 4 . 6 4 4 0 . 8
9 . 6 4 3 0  0010151 0 . 1 8 4 6 1 7 4 . 9 6 1 4 . 7 4 3 9 . 8

9 . 8 7 3 0 . 0 0 1 0 1 6 3 0 . 1 8 0 5 1 7 5 . 9 6 1 4 . 9 4 3 9 . 0
1 0 . 1 0 6 0 0 01 01 7 5 0 . 1 7 6 5 1 7 7 . 0 6 1 5 . 0 4 3 8 . 0
1 0 . 34 4 0 . 0 0 1 0 1 8 8 0 J 726 1 7 8 . 0 6 1 5 . 2 4 3 7 . 2
1 0 . 5 8 6 0.0010200 0 . 1 6 8 9 1 7 9 . 0 6 1 5 . 4 4 3 6 . 4
1 0 . 8 3 3 0 0 0 10 2 1 3 0 . 1 6 5 2 1 8 0 . 0 6 1 5 . 6 4 3 5 . 6

1 1 . 0 8 5 0 . 0 0 1 0 2 2 5 0 . 1 6 1 6 1 8 1 . 0 6 1 5 . 8 4 3 4 . 81 1 . 341 0 . 0 0 1 0 2 3 8 0 . 1 5 8 1 1 8 2 . 0 6 1 5 . 9 4 3 3 . 9
11 . 601 0 . 0 0 1 0 2 5 1 0 . 1 5 4 8 183.1 6 1 6 . 0 4 3 2 . 911.866 0 . 0 0 1 0 2 6 4 0 . 1 5 1 6 184.1 6 1 6 . 2 4 3 2 . 1
1 2 . 1 3 6 0 0 0 1 0 2 7 7 0 . 1 4 8 4 185.  J 616  3 4 3 1 . 2

12 . 41 1 0 . 0 0 1 0 2 9 0 0 . 1 4 5 2 1 8 6 . 2 6 1 6 . 4 4 3 0 . 2
1 2 . 6 9 0 0 . 0 0 1 0 3 0 3 0 . 1 4 2 2 1 8 7 . 3 6 1 6 . 6 4 2 9 . 31 2 . 9 7 5 0 . 0 0 1 0 3 1 7 0 . 1 3 9 2 1 8 8 . 3 6 1 6 . 7 4 2 8 . 4
1 3 . 2 6 4 0 . 0 0 1 0 3 3 0 0 . 1 3 6 3 1 8 9 . 3 6 1 6 . 8 4 2 7 . 5
1 3 . 5 5 9 0 . 0 0 1 0 3 4 3 0 . 1 3 3 4 . 1 9 0 . 3 6 1 7 . 0 4 2 6 . 7
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l P V' V” l' /" r i ' s "

194 13.859 0.0010357 0.1300 191 3 617. 1 425.8 0.5257 1.4372
195 14.164 0.0010370 0.1279 192.3 617.2 424.9 0.5279 1 4355
196 14.474 0.0010384 0.1253 193.4 017.4 424.0 0.5302 1.4339
197 14.789 0.0010397 0.1227 194.5 617.5 423.0 0.5325 1.4323
198 15.109 0.0010411 0.1202 195.5 017.0 422.1 0.5317 1.4307

199 15.435 0.0010125 0.1177 190.0 617.8 421.2 0.5309 1.4291
200 15.706 0.0010139 0.1153 197.0 618.0 420.4 0.539I 1.4270
201 16.104 0.0010453 0.1130 198.G 618.1 419.5 0 .54 I4 1.4260
202 16.447 0.0010167 0.1107 199.7 618.2 418.5 0.5436 1 .4244
203 16.794 0.0010182 0.1085 200.7 618.3 417.0 0.5458 1.4228

204 17.148 0.0010496 0.1003 201.7 618.4 416.7 0 5480 1.4212
205 17.508 0.0010510 0.1041 202.8 018 5 415.7 0 5502 1.4190
200 17.874 0.0010525 0.1020 203.8 618.6 414,8 0.5524 !.4180
207 18.246 0.0010539 0.1000 204.9 618 8 413 9 0.5540 1.4164
208 18.624 00010554 0.00804 200.0 618.9 412.9 0.5508 ! .4149

209 19.010 0 0010569 0.09008 207.0 619.0 412.0 0.5589 1.4133
210 19.402 0.0010584 0.09420 208.1 619.2 41.1.1 0.50II 1.4118
211 19.799 0.0010599 0.09233 209.1 619.3 410.2 0.503! 1.4102
212 20.201 0.0010014 ' 0.09051 210.2 619.4 409 2 0.5053 1.4087
213 20.610 0.0010029 0.08876 211.3 019.5 408.2 0.5075 1.4071

214 21.023 0.0010044 0.08704 212,4 619 6 407.2 0.5097 1.4056
215 21.415 0.0010060 0.08534 213.4 619.7 406.3 0.5719 1.4041
216 21 872 0.0010675 0.0.8308 214.5 619.8 405.3 0.5740 1.1020
217 22.307 0.0010091 0.08208 215.5 619.9 404.4 0.5702 1.4012
218 22.748 0.0010707 0.08052 216.6 020.0 403.4 0.5784 1.3997

219 23.195 0.0010723 0.07898 217.7 620.1 402.4 0.5806 1.3982
220 23.650 0.0010749 0.07746 218.8 620.2 40! .4 0.5828 1.3907
221 24.111 0.0010755 0.07599 219.9 020.3 400.4 0.5850 1 3952
222 24.579 0.0010772 0.074 56 221.0 020.4 399.4 0.5871 1.3937
223 25.053 0.0010789 0.07310 222. i 020.5 398.4 0.5892 1.3921

224 25.530 0.0010800 0.07177 223.2 620.6 397.4 0,5913 1.3906
225 26.026 0.0010823 0.07042 224.3 620.7 390.4 0.5934 1.3391
226 26.522 0.0010*19 0.00910 225.4 620.8 395.4 0.5950 1.3876
227 27.026 0.0010857 0.00781 226.5 020.8 394.3 0.5978 I .3861
228 27.538 0.001OH74 0.00054 227.6 620.9 393.3 0.6000 1 3847

229 28.056 0.0010892 0.0053! 228.7 020 9 392.2 0.6022 1.3826
2:¡o 28.583 0.0010910 0.004!1 229.8 021 0 391,2 0.6043 1.3818
231 29.115 0.0010928 0.00294 230,9 021.0 390.1 0.6004 1.3803
232 29.656 0.00100.(7 0.00179 232.0 021.1 389.1 0.0085 1.3788
233 30.205 0.0010960 0.00007 233.1 621.2 388.1 0.6107 1.3773

231 30.761 0.0010985 0.05950 234.2 621.2 387.0 0.6128 1.3759
235 31.326 0.0011005 0.05,8(8 235.3 621.2 385.9 0.6150 1 3744
23(5 31.897 0 0011025 •0.05743 236.4 621.2 384.8 0.6172 1 3729
237 32.477 0.0011045 0.05039 237.6 621.2 383.6 0.6194 !.3714
238 33.065 0.0011065 0.05537 238.7 62 1 2 382.5 0.6215 1.3699

239 33.662 0.0011085 0.05130 239,8 621.2 381.4 0.6236 1.3085
240 31.267 0.0011106 0.053(0 240.9 621.3 380.4 0.6257 1.3670
241 34.880 0.0011126 0.052(5 242.0 621.3 379.3 0.6273 1 .3055
242 35.501 0.0011147 0.05152 243.1 02! .3 378.2 0.6300 1.304!
243 36.131 0.0011168 0.05059 244.2 621.3 377.1 0.032! 1.3026

244 36.769 0.0011190 0.04971 245.4 621.3 375.9 0.0343 1 3611
245 37.415 0.0011212' 0.01883 246.5 621.2 374.7 0.6305 1.3590
246 38.071 0.0011235 0.04797 247.6 631.2 373.6 0.6386 1.3581
247 38.736 0.0011259 0.04713 248.8 02! .2 372.4 0.6407 1.3500
248 39.409 0 0011282 0.04031 249.9 62! .2 371.3 0.6428 1.3552



117

t P V' f'' 1’ /" r s' s"

21') •10. Oí) 0.0011305 0.01550 251.0 021 . 1 370.1 0.0440 1.3537
250 40.78 0.001133 0.04170 021 1 30,8.0 0.0471 I.3522
2 5 1 ■II .48 0.001 |3(¡ 0 04303 253.4 021 .1 31.7.7 0.0403 1.3507
252 •12. I1) 0.001138 0 01317 254.5 (121 .0 300.5 0.0514 1.3403
253 42.1 II 0.001140 0 04242 2a5.7 021 O 305.3 0.0535 1.3478

25 4 -1 i (i4 0.001143 0.04 II>8 250.8 (120.0 304. 1 0,055(1 1 .3403
44.38 0.0011 ir, 0 .01001; 257.0 020,8 302.0 0.0578 1.3440

250 V , . i:í 0.001118 0.04025 250. 1 020.8 301 .7 0.0509 1.3434
25 7 45.88 0.001 ir.i 0.03057 2110 2 020.7 300.5 0,0020 1 .3410
258 40 (.4 0.001154 0.03889 2(11 4 020.0 350.2 0.0041 1!3404

17.42 . 0.001150- 0.03822 2(12 5 020,5 358.0 0.0002 1.3389
200 48.21 0 001150 0 05751. 203 7 020.4 350.7 0.0084 1.3374
Jii l 40.00 0.001102 0.031)02 2(14.8 020.3 355.5 0 0705 1,3300
21.2 49.81 0.001 |(>4 0.03(128 2f¡(l. 0 020.2 354.2 0.0720 1 3345
203 .r,0.(12 0.001107 0.0:3507 207.2 020. 1 352. Ü 0.0748 1.3330

21 14 r»i .44 0,001170 0.0350(1 208.4 020.0 351.0 0.0700 1.3315
21. r. r.2.28 0.001172 0.034 45 200.0 010.0 350.3 0.0700 1.3300
21 Kl. 5.». 13 0,001175 0.03387 270 7 010.7 340 0 0.1.812 1.3285
21.7 53.90 0.001178 0.03320 271 0 (i 11). (i 347.7 0.0833 1.3270
20 s 54 .85 0.001181 0.03272 273 0 010 4 340.4 0.0854 1.3255

21 i 9 55.73 0.001181 0.0321(1 274.2 019.3 345 1 0.0875 1 3240
270 51,. 1,2 0 OKI 180 0.03102 275.4 010.2 343.8 0.0800 1 3225
271 57.52 0.001180 0.03108 27(1. (i (110.0 342.4 0.0018 1 3210
272 58.43 0 001102 0 03055 277.8 018.8 341 O 0.0030 1.3105

■ 27.1 5'). .15 0.001105 0.03003 270.0 018.7 330.7 0.0000 1.3180

27.) 00.28 OOOI 108 0.02053 280.2 018.5 338 3 0.0081 1.3104
27.r> r> 1.22 0 001200 0.02003 281.4 018.3 330.0 0.7003 1.3148
27(1 (¡2. 18 ().OOI2()3 0.02853 282.0 018.1 335.5 0.7024 1.3133
277 i,:). 15 0.001201) 0.02805 283 8 017.0 334.1 0.7045 1.3118
278 1,4. i:i 0.001209 0.02758 285.0 017.7 332.7 0.700(1 1.3103

279 05. 12 0.001212 0 02712 280.2 017 5 331 3 0.7087 1.3087
•Jsf, 1,1,. 1 1 0.001211 0 02(107 287.4 017.3 320/J 0.7108 1.3071

2> 1 «¿7.12 O.OOI2I7 0.02(122 288 0 017 0 328.4 0.7120 1 3055
os.15 0.001220 0 0  2578 280.8 010.8 327.0 0.7150 1.3010

283 1,!). 18 0.001223 0 02534 201 . 1 010.0 325.5 0.7171 1.3024

■.VI 70.2:5 0 .00122c, 0 02102 202. 3 010.3 324.0 0.7103 t.3008
71 . 20 0 001220 0 02450 293.0 010 0 322.4 0.7214 1 1.2002

28'1 7 2 . 30 0.001232 0.02400 201.8 015.8 321 .0 0.7235 1.2070
■ )< 7 7.1.44 0.001235 0 (I23i)0 200.0 01 5. 5 310.5 0.7257 1.2000
2S8 74.54 0.001238 0.02320 207.3 015.2 317.0 0.7271) 1 2044

•JS‘ 1 75.1.5 0.001240 0.02200 208.5 014.8 310.3 0.7300 I 2028
•jon 7(í 7 7 0 001214 0.02253 200.7 r, 1 4 .5 314.8 0.7321 1 2012
2’H 77.1'0 O.OOI247 0.02210 301 .0 01 4 .2 313.2 0.7343 1.2805
202 7ÍI.04 0 (101.250 0 02170 302 2 (.13 0 31 1.7 0.73(14 1 .2871)

J'.i i 80.20 0 001253 0.021 l'3 303 5 013.0 310.1 0 7385 1.2802

2'il 81 . 38 0.001251) 0 02107 304.7 013.2 308.5 0.7400 1 .2845

J'i'i 82..Mi 0 001250 0.02072 3011.0 012.9 300.0 0,7127 1.2820
2'.H1 8 1 7)', 0 (101 202 0.02038 307 2 012.5 305 3 0.7449 1 .2812
297 84 ')7 0.011121,0 0.02001 308.5 012 1 303.0 0.7471 1.2705

Si i. 2(1 0 001200 0 01071 300.8 011 7 301.0 0.7493 1.2778

o.iH 87.43 0 001272 0 01038 311.1 011.3 300.2 0.7511 1.2701

3t>0 88.08 0 001271) 0.01000 312.3 010 8 208.5 0.7535 1 2744
301 80.05* 0.001280 0.01874 313.0 010.4 200.8 0.7557 1.2720
3(>2 01 .23 0.001283 0 0 1 8  12 314.1) 0 1 0 0 295. | 0.7578 1.2709

30! 1)2.53* 0 001287 00181 1 31 (>.3 009.0 293.4 0. 7(100 1 .2092
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t P V
V

v'' i’ t" r s1 s'f

304 93.84 0.001290 0.01781 317.5 009.1 291.0 0.7022 1.2074
305, 5)5.10 0.001294 0.01751 318.8 008. (i 289.8 0.7044 1.2050
300 ‘JO. 45) 0.001298 0.01721 320. 1 008. 1 288.0 0.7005 1.2038
307 07.84 0.001302 0.01092 321 .4 007.0 280.2 0.7087 1.2020
308 09.21 0 001306 0.01003 322.7 007. 1 284.4 0.7700 1.2002

309 100.59 0.001310 0.01035 324.0 000.0 282.0 0.7730 1,2584
3 10 101.08 0.001314 0.01007 325.3 000 0 280.7 0.7752 1.2500
311 103.39 0.001319 0.01579 320.0 005.4 278.8 0.7774 1.2547
312 104.82 0.001324 0.01552 328.0 004.9 270.9 0.7790 1.2528
313 100.20 0.001328 0.01520 329.3 004.3 275.0 0.7817 1.2509

314 107,71 0.001333 0.01500 330.0 003.7 273.1 0.7839 1.2489
315 109.18 0.001338 0.01474 331.9 003.0 271 .1 0.7801 1.2470
31G 110.07 0.001343 0.01449 333.2 002.3 209.1 0.7883 1.2450
317 112. 18 0.001348 0.01424 334.0 001.7 207.1 0.7905 1.2430
318 113.70 0.001353 0.01399 335.9 001.0 205.1 0.7927 1.2410

319 115.24 0.001358 0.01375 337.3 000.3 203.0 0.7949 1.2390
320 110.79 0.001304 0.01351 338.7 599.0 200.9 0.7971 1.2370
321 118.35 0.001309 0.01327 340.0 598.9 258.9 0.7993 1.2350
322 119.94 0.001375 0.01303 34 1 .3 598. 1 250.8 0.8015 1.2330
323 121.54 0 .001381 0.01280 342.7 597.3 254. G 0 8037 1.2309

324 123.10 0.001380 0.01257 344.1 590 5 252.4 0,8059 1.2287
325 124.79 0.001392 0.01235 315.5 595.7 250.2 0.8082 1.2205
32ii 120.44 0.001398 0 01213 3 10.9 594.9 248.0 0.8104 1.2243
327 128.1| 0.001404 ' 0.01191 348.3 594.0 245.7 0.8120 1.2221
328 129.80 0.001411 0 01170 349.7 593.2 243.5 0.8149 1.2199

32!) 131.50 0.001417 0.01149 351 .2 592.3 241.1 0.8172 1.2170
330 133.22 O.OOI424 0.01128 - 352.7 591.4 238.7 0.8195 1 2153
311 134.90 0.001430 0.01108 354. 1 590.4 230.3 0.8217 1.2129
332 130.72 0.0014 37 0.01088 355.0 589.5 233.9 0.8240 1.2105
333 138.50 0.0014 14 0 01008 357.0 588.5 231 5 0.8203 1.2081

334 140.30 0.001452 0 01018 358.5 587.5 229.0 0.8280 1.2051
335 142.11 0.001459 0 01028 300.0 580.4 220.4 0,8309 1.2031
33f> 143.94 0.001400 00 1009 30 1 .4 585.2 223.8- 0.8332 1.2000
337 145.79 O.OOI474 0.009902 302.9 58 1. 1 221.2 0.8355 1.1980
3: <8 147.00 0.001482 0.009712 304.4 583.0 218.0 0.8377 1.1954

319 149.55 0.001190 0.009524 305.9 581 .8 215.9 0.8400 1.1927
310 151.40 0.001498 0 009330 307.4 580.0 2 1 3 ? 0.8423 1.1900
34 1 I53.39 0.001507 0 009148 308 9 579.4 210.5 0.8440 1.1873
342 155.33 0.001515 0-008902 370.5 578. 1 207.6 0.8470 1.1845
313 157.30 0.001524 0.008778 372. 1 570.7 204.0 0.8494 1.1815

314 159.30 0.001533 0.008595 373.7 575.3 201.6 0.8518 1.1785
345 101.31 0.001543 0.008 113 375 3 573 8 198.5 0.8543 1.1754
340 103.33 0.00)553 0.(K)8'>32 377.0 572.3 195.3 ■ 0.8509 1.1723 .
347 105.33 0.001503 0.008050 378.7 570.7 192.0 0.8595 1 1091
348 107.45 0.001574 0.007882 380.5 509 1 188.f. 0.8022 1.1059

340 109.55 0.001585 0.007709 382 3 507.4 185.1 0.8050 1.1025
350 171.00 0.001590 0.007537 384 . 1 505.0 181.5 0.8078 1.1591
351 173.78 0.001008 0.007300 385.9 503.8 177.9 0.8700 1.1550
352 175.93 0.001020 0007195 387.7 5''> 1.9 174.2 0.8734 1.1520
353 178.10 0.001032 0 007021 389.0 559.9 170.3 0.8704 1.1483

354 180.29 0.001040 0.000850 391.0 557.8 100 2 0 8795 1.1445
355 182.50 0 .0(11000 0.000092 393.7 5 >5.0 101 .9 0.8828 1.1105
350 184.74 0.001070 0.000528 395.9 553.2 157.3 0.8803 1.1303

357 187.00 0.001092 0 000304 398. 1 550.7 15 2 .0 0.8898 1.1321

358 189 27 0.001710 0 000199 400.4 548.2 147.8 0.8935 1.1277

__ _______ _ __________ _______  . ______ ____
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359 191.57 0.001729 0.000034 402.8 515.3 142.5 0.8970 1.1230
:hío ,193.110 0.001750 0.005.S09 405.3 512.3 137.0 0.9018 1.1182
301 190.20 0.00177 0.00570 407.9 539.0 131.1 0.9002 l.ll29
302 198. fifi 0.00180 0.00553 410.7 535.4 124.7 0.9110 1.1073
303 201.10 0.00183 0.00535 413.ü 531.4 1 17.8 0.9102 1.1014

304 '203.58 0.00180 0.00510 410.7 527.1 110.4 0.9218 1.0951
305 200. 10 0.00189 0 00197 420. 1 522.3 102.2 0 9280 1.0881
3(>0 208.04 0.00193 0.00477 423.8 517.1 93 3 0 9317 1.0ü07
;it»7 21 1.19 0.00198 0.00450 427.8 51 1.5 83.7 0.9120 1 0/27
308 213.75 0.00203 0.00435 432.0 505. 1 72.5 0.9504 1 0035

3b l) 210.33 0.00210 0 00410 438.2 497.9 59.7 0.9001 I .0531
370 218.91 0.00222 0.00383 415.4 489.4 44.0 0.9720 1 0404
o71 221.49 0.00251 0.00343 450.4 479 2 22.8 0 9922 1.0276

15-p.166 a 173

PROPIEDADES TERt'DDINAMICAS DEL D20 EN El, ESTADO DE SATURACION

p t V’ V" i' 1" r s> s "

0.010 9.270 0.0009042 119.5 5.5 550.8 551 .3 0.0197 1.9717
0.015 15.212 0.0009043 81 .33 11.4 559.2 547.8 0.0404 1.9101
0.020 19.001 0.0009047 01.91 15.8 500.9 545.1 0.0558 1.9177
0.025 23.109 0.0009051 50,10 19.3 502.4 543.1 0.0079 1.9010
0.030 20.050 0.0009050 42.22 22.2 503.5 541.3 0.0779 1.8868

0.035 28.599 0.0009060 30.48 24.8 564.5 539.7 0.0800 1.8749
0.040 30.85 0.0009005 32.14 27.0 565.4 538.4 0.0940 1.8047
0.045 32.80 0.0009070 28.73 29.1 500.2 537.1 0.1 OCKi 1.8558
0.050 34.09 0.0009074 20.01 30.9 506.9 536.0 0.1060 I .8475
0.055 36.38 0 0009079 23.77 32.6 567.5 534.9 0.1121 1.8406

• 0,000 37.92 0.0009084 21 .90 34.1 568.1 534.0 0.1172 1.8337
0.005 39.30 0.0009088 20.31 35.6 508.7 533.1 0.1219 1.8277
0.070 40 73 0.0009093 18.94 36.9 509.2 532.3 0.1203 1.8220
0.075 41.99 0.0009097 17.74 38.2 509.7 531 5 0.1302 1.8108
0.080 43. 19 0.0009101 16.69 39.4 570.2 530.8 0.1310 1.8120

0.085 44.34 0.0009105 15.70 40.5 570.6 530,1 0.1376 1.8073
0.090 45 41 0.0009109 14.93 41.6 571 .0 529.4 0.1410 1.8031
0.095 40.45 0.0009113 14.19 42.6 571.4 528.8 0. 1442 1.7989
0.10 47.42 0.00091 17 13.52 43.6 571.8 528.2 0.1473 1.7951
0.11 49.28 0.0009124 12.30 45.5 572.6 527.1 0.1532 1.7876

0.12 50.98 0.0009131 11.39 47.2 573.2 526.0 0.1584 1.7811
0.13 52.50 0.01)09137 10.50 48.7 573 8 525.1 • 0.1632 1.7750
0.14 54.05 0.0009144 9.849 50.1 574.4 524.3 0.1076 1.7090
0.15 55.40 0.0009150 9.233 51 .6 575.0 523.4 0.1718 1.7645
0 . 16 50.79 0.0009150 8.688 52.9 575.5 522.6 0.1758 1.7597

0.17 58.04 0.0009102 8.206 54.1 576.0 521 .9 0.1796 1.7553
0 . |8 59.23 0.0009)67 7.777 55.3 576.5 521 .2 0.1832 1.7510
0.19 60.37 0.0009172 7.392 56.5 577.0 520.5 0.1860 1.7471
0 20 61.46 0.0009177 7.044. 57.6 577.4 519.8 0.1898 1.7433
0.21 62.51 0.0009182 6.728 58.6 577.8 519.2 0.1929 1.7398

0.22 63.52 0.0009187 6.410 59.6 578.2 518.6 0.1959 1.7361
0.23 64.48 0.0009192 6.176 60.6 . 578.6 518.0 0 1988 1.7330
0.24 65.40 0.0009196 5.934 61.5 579.0 517.5 0.2015 1.7298
0.25 66.29 0.0009201 5.712 62.4 579.3 516.9 0.2041 1.7267
0.2G 67.16 0.0009205 5.505 63.3 579.6 516.3 0 . 20M5 1.7239
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p t V* V" V i " f S * 5"

0 .27 08.01 0.0009210 5.314 04.1 580 .9 510.8 0.2090 1.7212
0 .28 08,82 0.0009214 5.130 04 .9 580.2 515.3 0,2114 1.7185
0 .29 fiÜ.t.O 0.0009218 4 .970 05 .7 580.5 514.8 0,2138 1.7159
0 .30 70.38 0.0009222 4.815 00 .4 580.8 514.4 0.2100 1.7133
0 .32 71.84 0.0009230 4.531 67 .9 581 .4 513.5 0.2204 1.7087

0.34 73.23 0.0009237 4.281 09 .3 581 .9 512.0 0.2243 1 .7013
ü . 30 7 4 . 5(i 0.0009244 4.058 70 .7 582.4 511 .7 0.2282 1 . (.999
0 .38 75.83 0.0009250 3 .857 71.9 582 .9 5 1 1 0 0.2319 1.0959
0.-10 77.01 0.0009257 3.070 73.1 583,3 510.2 0.2353 1.0921
0.-15 79 .85 0.0009273 3.292 75.9 584 .3 508.4 0.2435 1.0834

0 .5 0 82. -12 0.0009288 2 .983 78 .5 585.2 500.7 0.2508 1.0755
0 .55 81.79 0.0009303 2.728 80 .9 580 .0 505,1 0.2570 1.0088
0 .00 Bil.98 0.0009317 2 .515 83.1 580.8 503.7 0.2037 1.0024
0 .65 89,00 0.0009330 2.332 85.1 587.5 502.4 0.2094 1.0507
0 .70 90.91 0.0009312 2. 175 87 .0 588.2 501 .2 0.2740 1.0513

0 .75 92.72 0.0009354 2 .039 88.8 588.8 500.0 0.2797 1.6403
0 .80 94.42 0.0009305 1.919 90.5 589.4 498.9 0.2844 1.0417
0 .85 9G.04 0.0009370 1 .813 92.1 590.0 497.9 0.2887 1.0375
o . yo 97.57 0,0009380 1.719 93 .6 590.0 497,0 0.2928 1.0333
0 .95 99.05 0.0009390 1.034 95.1 591 .2 490. 1 0.2908 1.0295

1 .0 100.45 0.0009100 1.558 90 .5 591.7 495.2 0.3000 1.0258
1. 1 103.11 0 0009125 1.425 99 .3 592.6 493.3 0.307(1 1.0189
! .2 105.50 0.0009443 1.314 101 .8 593.4 491.0 0.3143 1.0125
1 ,3 107.85 0.000941.0 1 .220 104.0 594.2 490.2 0.3205 1.0008
í .4 110.01 0.0009470 1. 138 100.2 594.9 489.7 0.3201 1 .0017

1.5 112.04 0.0009192 1 .000 108,2 595.0 487.4 0,3315 1,5905
1.0 113.9H 0.0'10! 1507 1 .00» 110.2 590,2 480.0 0.3304 1 .5918
1.7 115.78 0,0009522 0 .9480 112.0 590 8 481.8 0.3112 1.5870
1.8 117.52 0.0009530 0.8980 113.8 597.4 483.0 0.3457 1 5830
1 .9 119.18 0.0009550 0.8542 115.5 598 .0 482.5 0 .3500 1.5797

2 . 0 120.77 0 0009503 0.8140 117.1 598 .5 481 .4 0.3510 I .5759
2.1 122.30 0.0009570 0.7770 118.0 599.0 480.4 0.3580 1.5720
2 .2 123.77 0.0009588 0.7414 120.1 599. 1 479.3 0.3018 1.5093
2 . 3 125.19 0.000'. H ¡00 0 . 7 !3 9 121 .5 599. R 478 .3  ■ 0.3054 1.5001
2 .4 120.55 0.0009013 0.0800 122.9 000.3 477.4 0.3089 1 .50.32

2 .5 127.87 0.000'>025 0.0003 124.2 000 7 470.5 0,3722 1.5003
2.G 129.15 0.0009037 0.0304 125.5 001 . 1 175.0 0,3755 1 .5570
2 .7 130.39 0.0009047 0 . 0 1 43 1 20 7 (-0! .5 474.8 0.3780 1.5550
2 .8 131.59 0.0009i,57 0.5938 127.9 001 .9 474 .0 0.3810 1 5524
2 . 9 132.70 0.0009008 0.5740 129. 1 002.3 473.2 0.3845 1 .5499

3 .0 133.89 0.0009G78 0.5500 130.3 002.0 472.3 0.3873 ! .5475
3.1 135.00 0.00090X8 0,5397 131 .4 002 .9 471 .5 0.3900 1.5152
3 .2 130.07 0.0009098 0.5238 1 32.5 003.2 470.7 ’ 0.3927 1.5130
3 .3 137.13 0.0009708 0 .5089 133.0 003.0 470.0 0.:'.952 1.5409
3 .4 138.10 0 0009718 0.4948 131.0 003.9 409.3 0.3977 1.5388

3 .5 139.15 0.0009728 0.48I4 135.0 004 .2 108.0 0.4001 1.5307
3 .6 140.13 0.0009737 0 .4089 130.0 004 .5 407.9 0.4025 1.5347
3 .7 141.09 0.00097 10 0.4570 I 37.5 004 .8 407 3 0.4018 I .5328
3 .8 142.02 0.0009755 0.4450 138.4 005.1 400 7 0.4009 1.5310
3 . 9 142.93 0.0009704 0.4349 139.3 005 .4 400 1 0.4090 1.5292

4 . 0 143.83 0.0009773 0.4217 1 10.2 005 .0 105.4 0.41 1 1 1.5274
4.1 144.71 0.0009782 0.4149 141.1 005.9 404 .8 0 .4132 1.5257
4 .2 145.59 0 . 000'I791 0.4055 •142.0 000.2 10 1.2 0.4153 1 52 10
4 .3 140.43 0.0009799 0.3900 142.8 000.5 103.7 0.4173 1 5224
4.4 147.25 0.0009807 0.3882 143.0 000.8 403 2 0.4192 1 .5208

___ i____ _____ _______ _______ _______ ........... . ______  . . _
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4.5 148.06 0.0009815 0.3800 144.4 607.0 462.6 0.4211 1.5192
4.1. 148.87 0 0009824 0.3722 145.2 607.2 462.0 0.4230 1.5176
4.7 149.65 0.0009832 0.3648 1 46.0 607.5 461.5 0.4248 1.5161
4.8 150.12 0. 0009840 0.3577 140.8 607.8 •161.0 0 4266 1.5146
4.9 151.18 0.0009848 0 35Ü8 147.6 608.0 460.4 0.4284 1.5133

5. ü 151.92 0 000'1855 0.3442 148.3 608.2 459.9 0.4.300 1 5118
5.2 153.39 0.0009K'| 0.3316 149.8 608.6 458.8 0.4335 I.5090
5.4 154.81 0.000981(6 0 3201 151.2 609 0 457.8 0.4368 1.5063
5.(i 156 . 1 i) 0. (1009900 0.3092 152.6 609.4 456.8 0.4400 1.5034
5.8 157.52 0.0009914 0.2991 151.0 609.8 455.8 0.4430 1.5013

e.o 158.82 0 0009928 0.2898 155.3 (.10 2 454.9 0.4460 1.4989
G.2 160.09 0 0009912 0 2809 156.6 610.5 453.9 0.4488 1.4965
6.4 161 .33 • 0 0009956 0.2726 157.9 610.8 452.9 0.4516 1.4943
6.6 162. 5:i 0.00099/0 0.2648 159.1 61 1 . 1 452.0 0. 1513 1.4921
6 8 1ü :í.70 0 0009983 0.2574 160 3 61 1.4 451 .1 0.4570 1.4899

7.0 161.85 0.0009996 0.2505 161.5 (.11 7 450.2 0.4596 1.4878
7.2 165.98 0 00Í00D9 0.2439 162.6 (.12.0 449.4 0.4622 1.4857
7.4 167.03 0.0010021 0 2376 163.7 612.3 418.6 0.4647 1.4838
7.6 168.14 0 0010033 0.2317 164.8 (¡12.6 447.8 0.4672 1.4819
7.8 169.20 0.0010046 0.2261 165.9 • 612.9 447.0 0.4696 1.4801

8.0 170. 2;i 0 0010058 0.2207 166.9 613.2 446.3 0.4720 1.4783
8.2 171.23 0.0010070 0.2155 167 9 613.4 445.5 0.4743 1.4766
8.4 172.23 0.0010082 0.2106 168.9 613.6 444.7 0.4765 1 .4747
8.6 173.20 0.0010093 0.2059 169.9 613.8 4 43.9 0.4787 1 4730
8.8 174 . 15 . 0.0010105 0.2014 170.9 614.0 443.1 0.4809 1.4713

9.0 175 09 0.0010116 0 1972 171.9 614.2 442.3 0.4830 1.4696
9.2 176.01 O.OOIOI27 0.1931 172.8 614.4 441 .6 0.4851 1.1680
9.4 176 92 O O O 1 0138 0.1892 173.8 614.5 440.7 0.4872 1 .4664
9.6 177.81 0.0010149 0.1854 174.7 614.7 440.0 0 4892 1.4643
9.8 178.69 0.0010150 0.1818 175 7 614.8 439.1 0.4912 l.4633

10.0 179.54 0.0010170 0.1783 176.7 615.0 438.3 0.4932 1.4618
10.5 181.65 0.0010196 0.1702 178.7 615.3 436.6 0.4979 1.4582
11.0 183.66 0 0010221 0.1628 180.7 615.6 431.9 0.5024 1.4546
11.5 185.60 0.0010246 0.1561 182.7 615.9 433.2 0.5068 1.4512
12.0 187.49 0.001-0270 0.1499 184.7 616.2 431 .5 0.5111 1.4 180

12.5 189.32 0.0010294 0.1413 186.5 61 (i. 5 430.0 0,5152 1.4419
1,3.0 191.09 0.0010318 0.1390 188.3 616 7 428.4 0.5192 1 .4419
13.5 192.80 0.0010341 0.1340 190.1 617.0 426.9 0.5230 1.4391
14 0 194.46 0.001036.3 0 1291 191 .9 617.2 425.3 0.5268 1.4361
14.5 '196.07 0.0010384 0.1251 193.6 617.4 423.8 0.5304 1.4337

15.0 197.67 0.0010406 0.1211 195.2 617 6 422.4 0.5310 1.4312
15.5 199.20 0.0010128 0.1172 196.8 617.8 421 .0 0.5374 1.4287
16.0 200.69 0 0010419 0.1137 198.4 618.0 419.6 0.5408 1.42h4
16.5 202.16 O O O  10470 0.1104 199.'.) (¡18.2 418.3 0.5441 I.4241
17.0 203.59 0.0010490 0 1072 201 .4 618.4 417.0 0.5472 1.4218

17.5 201.99 0.0010510 0.1012 202.8 618.5 415.7 0.5502 1.4196
18.0 •2011.35 0.0010530 0.1014 204.3 618.7 414. 4 0.5532 1.4174
18.5 207.68 0.0010519 0.09869 205.7 618.8 413.1 0.5561 1.4153
19.0 208 97 0.0010568 0.09615 2 0 7 0 619.0 412.0 0.5589 1.4133
19.5 210.25 0 0010587 0.09373 208.3 619.2 410.9 0.5616 1.4114

20.0 211 50 0.0010606 0.09141 209.6 619.4 409.8 0.5643 1.4096
20.5 212.74 0 00101.25 0 08912 211 .0 619.5 408.5 0.5669 1.4076
21 0 213.96 0.OOIO644 0.08713 212.3 619.6 407.3 0.5097 1.4057
21.5 215.15 0.00||)i,62 0.08512 213.6 619.8 406 2 0.5722 1.4039
22.0 216.30 0.0010680 0.08322 214.8 (.19.9 405 1 0.5747 1.4022
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22.5
23.0
23.5
24.0
24.5

217.44 
218.57 
219.08 
220.70 
221.83

0.0010698
0.0010710
0.0010734
0.0010752
0.0010709

0.08138
0.07904
0.07795
0.07034
0.07478

216.0
217.3
218.5
219.7
220.8

620.0 
620.1 
620.2
020.3
620.4

404.0 
402.8 
401 .7
400.6
399.6

0.5771
0.5795
0.5820
0.5814
0.58G7

1.4005 
1.3983 
1.3971 
1.3955 
1.3939

25.0
25.5
20.0
20.5 
27.0

222.89 
223.93 
221.95 
225.97
220.90

0.0010787
0.0010804
0.0010822
0.0010839
0.0010850

0.07330
0.07188
0.07049
0.00910
0.06787

222.0 
223.1
224.3
225.4
226.5

620.5
620.6
020.7
620.8 
020.8

398.5
397.5
396.4
395.4 
394.3

0.5890 
0.5912 
0.5934 
0.5950 
0 5978

1.3923 
1.3907 
1.3892 
1.3877 
1.3862

27.5 
28.0
28.5 
29.0
29.5

227.94 
228.90 
229.84 
230.79 
231.71

0.0010873 
0.0010890 
0.0010907 
0.0010924 
0 0010911

0.06064
0.00544
0.00429
0.00319
0.00212

227.5
228.6
229.6
230.6
231.7

620.9 
621 .0 
621.0 
021.0 
021.1

393.4
392.4 
391 .4
390.4
389.4

0.5998
0.0018
0.0038
0.0059
0.6079

1.3848 
1.3834 
1.3820 
1.3806 
1.3792

30
31
32
33
34

232.62 
234.42 
230.18 
237.89 
239.56

0.0010958 
. 0.0010994 
0.0011028 
0 0011002 
0.0011090

0.00108
0.05910
0.05724
0.05548
0.05382

232.7
234.7
230.7 
238.0 
240.5

621.1 
621.2 
621.2 
021.2 
621.3

388.4
380.5
384.5
382.6 
380.8

0.0099
0.0137
0.6177
0.6213
0.0248

1.3778 
1.3751 
1.3724 
1.3700 
1.3670

35
30
37
38
39

241.19 
242.79 
244.30 
245.89 
247.40

0.0011130 
0.0011104 
0.00!1198 
0.0011232 
0.0011208

0.05227
0.05079
0.04939
0.01800
0.01080

242.2
244.0 
245.8
247.0
219.3

621.3 
621 .3
621.3
621.3 
621.2

379.1 
377.3 
375.5 
373.7 
371.9

0.6282
0.0316
0.6350
0.6384
0.0416

1.3652 
1.3029 
1.3607 
1.3582 
1.3561

40
41
42
43
44

218.87 
250.32 
251.73 
253.12 
254.49

0.0011302 
0.001134 
0.001138 
0.001141 
0.001144

0 04500 
0.04440 
0.04337 
0.01332 
0.04132

251 .0 
252.0 
254.2 
255.8 
257.4

621.2 
621.1 
621.0 
621.0 
620.9

370.2
308.5 
300.8
305.2
303.5

0.6447
0.6478
0.6508
0.6538
0.6567

1.3539 
1.3517 
1.3496 
1.3476 
1.3456

45
4G
47
48
49

255.84 
257.10 
258.47 
259.74 
2G1.00

0.001148 
0.001152 
0.001155 
0.001158 
0.001102

0.01037
0.03945
0.03857
0.03773
0.03092

258.9
200.5 
202.0
203.5
264.9

020.8 
020.7 
620.6 
620.5 
620.4

301.9 
360.2
358.0
357.0 
355.5

0.6596
0.6624
0.6652
0.6679
0.6705

1.3436 
1.3416 
1.3397 
1.3378 
1.3360

50
51
52
53
54

262.24 
263.40 
204.06 
205.85 
267.01

0.001165 
0.001168 
0.001172 
0.001175 
0.001178

0.03014
0.03538
0.03105
0.03390
0 0 3 3 2 8

206.3 
207.8 
209.2 
270.6 
272.0

620.2
620.1
619.9
619.8
619.6

353.9
352.3
350.7
349.2
347.6

0.0731
0.6758
0.6784
0.0809
0.6834

1.3341 
1.3322 
l.3304 
1.3286 
1.3269

55
56
57
58
59

268.17
209.30
270.42
271.54
272.02

0.001181 
0.001184 
0.001188 
0.001191 
0.001194

0.03203
0.03200
0.03139
0.03080
0.03023

273.3
274.6 
275.8 
277.2
278.6

619.4
619.3
619.1
618.9
618.7

346.1
344.7 
343.3
341.7
340.1

0.6858
0.6882
0:6905
0.6929
0.6953

1.3252
1.3235
1.3228
1.3201
1.3184

60
01
62
63
64

273.70
274.77
275.82
276.85
277.87

0.001197
0.001200
0.001203
0.001200
0.001209

0.02968
0.02914
0.02863
0.02813
0.02764

280.0 
281.2 
282.4 
283.7 
285.0

618.6
619-4
618.2
618.0
617.8

338.6
337.2
335.8
334.3
332.8

0.6976
0.6998
0.7020
0.7042
0.7064

1.3168 
1.3152 
1.3136 
1.3120 
1.3104

65
66 
67

278.89
279.89 
280.88

0.001212
0.001214
0.001217

0.027V7
0.02671
0.02627

286.2
287.4
288.6

617.6
617.3
617.1

331.4
329.9
328.5

0.7086
0.7107
0.7128

1.3090 
1.3074 
1.3058
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68
1

281.86 0.001220 0.02584 289.7
69 282.82 0.001222 0.02542 290.9

70 283.78 0.001225 0.02501 292.1
71 284.72 0.001228 0.02462 293.2
72 285.68 0.001231 0.02423 294.4
73 286.59 0.001234 0.02385 295.6
74 287.51 0.001236 0.02349 296.7

75 288.42 0,001239 0.02313 297.8
76 289.32 0.001242 0.02279 298.9
77 290.21 0.001244 0.02245 300.0
78 291.09 0.001247 0.02212 301.1
79 291.97 0.001250 0.02180 302.2

80 292,83 0.001252 0.02149 303.3
81 293.68 0.001255 0.02118 304.4
82 .294.53 0.001258 0.02088 305.4
83 * 295.37 0.001260 0.02060 306.5
84 296,20 0,001263 0,02031 307.5

85 297.02 0.001266 0.02003 308.6
86 297.83 0.001268 0.01976 309.6
87 298.65 0.001271 0.01949 310.7
88 299.46 0.001274 0.01923 311.8
89 300.25 0.001276 0.01898 312.8

90 301.04 0.001280 0.01872 313.7
91 301.82 0.001282 0.01818 314.7
92 302.60 0.001285 0.01824 315.7
93 303.36 0.001288 0.01800 316.7
94 304.12 0.001291 0.01777 317.7

95 304.89 0.001294 0.01754 318.7
96 305.63 0.001297 0.01732 319.6
97 306.38 0.001300 0.01710 320.6
98 307.11 0.001303 0.01689 321.6
99 307.84 0.001306 0.01668 322.5

100 308.57 0,001309 0.01647 323.5
102 310.02 0.001314 0.01607 325.3
104 311.43 0.001321 0.01568 327.2
106 312,83 0.001328 0,01531 329,0
108 314.20 0.001334 0.01495 330.9

110 315,55 0.001340 0.01460 332.7
112 316.88 0.001347 0 01427 334.5
114 318,20 0.001354 0.01394 336.2
116 319.50 0.001361 0.01362 338.0
118 320.77 0.001368 0.01331 339.7

120 322.04 0.001375 0.01302 341.4
122 323.28' 0.001382 0,01274 343.1
124 324.52 0.001390 0.01246 344.8
126 325.73 0.001397 0,012(9 346.5
128 326,93 0.001405 0.01193 348.2

130 328.12 0.001412 0.01168 349.9
132 329.29 0,001419 0.01143 351.6
134 330.45 0.001426 0.01119 353.3
136 331.59 0.001434 0.01096 355.0
138 332.72 0.001442 0,01073 356.6

("  r s '  i "

616,8 327,1 0.7148 1,3043
616.6 325.7 0.7168 1,3027

616.4 324.3 0.7189 1.3012
616.1 322.9 0.7209 1.2997
615.9 321.5 0.7229 1.2982
615.7 320,1 0.7249 1,2967
615.4 318,7 0.7268 1,2952

615.1 317.3 0.7287 1,2937
614 8 315.9 0.7306 1,2922
614,5 314.5 0.7325 1.2907
614.2 313.1 0.7344 1.2893
614,0 311.8 0.7363 1.2879

613.7 310.4 0.7382 1,2865
613.4 309.0 0.7400 1,2851
613.0 307.6 0.7418 1,2837
612.8 306.3 0.7436 1.2823
612.4 304.9 0.7454 1.2809

612.1 303,5 0.7472 1,2795
611.8 302.2 0.7490 1.2781
611.5 300.8 0.7507 1.2767
611,2 299.4 0.7524 1.2753
610.8 298.0 0,7542 1.2740

610,4 296.7 0,7559 1,2727
610,1 295.4 0.7575 1.2713
609.8 294.1 0.7591 1.2699
609.4 292,7 0.7608 1.2685
609.0 291.3 0.7625 1.2671

608.7 290.0 0.7641 1,2658
608.3 288,7 ' 0.7657 1.2645
608.0 287.4 0.7673 1.2632
607,6 286,0 0,7689 1.2619
607.2 284,7 0.7705 1 2606

606.8 283,3 0.7721 1.2590
606.0 280.7 0.7752 1.2565
605.2 278.0 0,7782 1.2538
604,4 275.4 0.7812 1.2512
603.6 ' 272.7 0,7842 1.2486

602.7 270,0 0,7872 1.2459
601.8 267,3 0,7902 1.2432
600.9 264.7 0.7931 1.2406
600.0 262.0 0,7960 1.2380
599.1 259,4 0,7988 1.2354

598.1 256.7 0.8016 1.2328
597.2 254.1 0,8043 1.2302
596.2 251.4 0.8070 1.2276
595.2 248.7 0.8097 1.2250
594.2 246,0 0.8124 1.2223

593.2 243.3 0.8151 1,2196
592.1 240.5 0.8179 1.2169
591.0 237.7 0,8206 1.2142
590.0 235.0 0,8231 1.2115
588.8 232.2 0.8256 l .2088

_______ _ ____ -----------
I
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140
142
144
146
148

150
152
154
156
158

IGO
1G2
164
106
168

170
172
174
176
178

180
182
184
186
188

190
192
194
196
198

200
202
204
206
208

210
212
214
216
218

220
222

'empi
res
o luí

5-p
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333.84 0.001450 0.01051 358.2 587.6 229.4
334.94 0.001458 0 01029 359.8 586.4 220 6
336,03 0001466 0.01009 361.5 585.2 223.7
337.11 0.001475 0.009879 363.1 584.0 220.9
338.18 0.001483 0.009077 304.7 582.8 218.1

339.24 0.001492 0.009480 300.3 581.6 215.3
34Q.28 0.001500 0.009283 367.9 580.3 212.4
341.32 0.001509 0.009091 3G9.5 579.0 209.5
342.34 0.001518 0.008899 371.0 577.6 206.6
343.35 0.001527 0.008715 372.6 57G.2 203.6

344.35 0.001536 0.008531 374.3 574.8 200.5
345.35 0.0015-16 0.008352 370.0 573.3 197.3
346.32 0.001556 0.008176 377.6 571.8 194.2
347.30 0.00I5Ü0 0.008002 379.3 570.3 191.0
348.27 0.001576 0.007836 381 .0 568.6 187.6

349.21 0.011586 0.007009 382 7 566 9 184.2
350.16 0.001597 0.007506 384.4 565.2 180.8
351.1I 0.001608 0.007345 3H6.1 563.5 177.4
352.05 0.001620 0.007188 387.9 561.8 173.9
352.98 0.001032 0.007030 389.7 560.0 170.3

353.91 0.001645 0.000880 391.6 558,0 100,4
354.83 0.001658 0.000730 393.5 556.0 102,5
355.75 0.001072 0 000582 395.5 553.9 158.4
356.65 0.001680 0.006435 397.5 551.7 154.2
357.51 0.001701 0.006292 399,4 549.5 150.1

358.36 0.00171G 0.006147 401.4 547.2 145.8
359.21 0.001733 0.000003 403.5 544.8 141.3
360.06 0.00175 0.005801 405.6 542.2 136.6
360.90 0.00177 0.00572 407.7 539.4- 131 .7
361.73 0.00179 0.00558 409.8 536.4 126.6

362.56 0.00181 0.00544 412.3 533.2 120.9
363.37 0.00183 0.00529 414.8 529.9 115. t
364.17 0.00186 0.00514 417.4 526.5 109.1
364.97 0.00189 0.00498 420.1 522.5 102.4
365.75 0.00192 0.00183 422.9 518.3 9 5 4

366.53 0.00195 0.00460 425.7 514.0 88.3
367.32 0.00199 0.00450 429.2 509.4 80.2
368.11- 0.00204 0.00432 433 .1 504.3 71.1
368.88 0.00209 0.00413 437.6 498.9 61.3
369.05 0.00217 0.00393 443.0 492.7 49.7

370 43 0.00230 0.00368 449.0 485.4 36.4
371.22 0.00262 0.00332 460.2 477.2 17.0

atura crítica = 371,5 °C 
a crítica = 2 2 2 , 7 5  atm 
\  crítico = 2,955 c m V g

73 a 178
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PROPIEDADES DEL VAPOR DE AGUA Y DEL AGUA SATURADA

T em p.
- F .

P i e s .
P s i a

V o lu m e n  , f t  
A gua  F .vap . 

v f  v f g

/ I b m
V a p o r

v g

E n t a l p i a , B t u / l b m . 
A g u a  E v a p . V a p o r  

h f  h f g  h g

E n t r o p
A gua

s f

i a , B t u / l b m  -XF 
E v a p . V a p o r  

s f g  s g

T e m p .
s F

705.17 3208.2 0.05078 0.00000 0.0507* ■joo.o 0.0 906.0 1.0012 0 .0000 1.0612 705.47
705.0 3193.3 0.04 427 0.01301 0.05739 >.73.0 61.4 934.4 1.0329 0.0527 1.0856 705 .0
701.5 35S7.8 0.01233 0.01822 0.06055 Sül .9 85.3 917.2 1.023 i 0 .0732 1.0967 704.5
70 LO 3177.2 0 .0  n o s 0.02192 0.00300 851.2 102.0 1.56.2 1.0109 0 .0876 1.1046 704.0
703.5 3100:8 0.01015 0.024S9 0.0650 l S48.2 115.2 963.5 1.0118 0.0991 1.1109 703.5

703.0 3156.3 0 .03910 0.02744 O.OOtiSl S 13.2 126.4 969.6 1.0076 0 .1087 1.1163 703 .0
702.5 314 >.9 0.03S7S 0.02909 0.00*47 838.9 136.1 974.9 1.0039 0.1171 1.1210 702.5
702.0 3135.5 0.03824 0.03173 0.00997 8:.-5.0 141.7 <179.7 1.0CG6 0.1246 1.1252 702 .0
701.5 3125.2 0.03777 0.03361 0 .0 7 13S 831.5 152.6 981.0 0.9977 0.1314 1.1291 701.5
701.0 3114.9 0.03735 0.03536 0.07271 82S.2 159.8 988.0 0.9949 0.1377 1.1326 701 .0

700.5 3101.6 0.03097 0.03701 0.07397 S25.2 166.5 991.7 0.9924 0 .1435 1.1359 700.5
700.0 3094.3 0.03662 0.03S57 0.07519 822.4 172.7 995.2 0.9901 0 .1490 1.1390 7C0.0
699 .0 3073.9 0 .03000 0.04149 0.07719 817.3 184.2 1001.5 0.9S5S 0 .1590 1.1447 699.0
6SS.0 3053.6 0 .03546 0.0*420 0.07Chió 812.6 K»4.6 1007.2 0.9815 0.1081 1.1499 CGS.O
697.0 3033.5 * 0 .03498 0.04674 0.08172 808.4 204.0 1012.4 0.97S3 0.17C I 1.1547 697.0

606.0 3013.4 0.03455 0.04916 • 0.0S371 S04.4 212.8 1017.2 0 .9749 0.1R41 1.1591 696.0
695.0 2993.5 0.03415 0.05147 0.08503 800.6 221.0 1021.7 0 .9718 0.1914 1. 1632 693.0
694.0 2973.7 0.03379 0 .05370 O.OS7-59 797.1 228.5 1025.9 0.965'J 0.19S3 1.1671 694.0
663.0 2954.0 0.03345 0.055S7 0.08931 7y3.3 236.1 102J.9 0.9660 0.204S 1.1708 693 .0
692.0 2934.5 0.03313 0.05797 O.Oyl 10 7‘j O.ó 243.1 1033.6 0.9634 0 .2110 1.1744 692.0

690.0 2S95.7 0 .03256 0.06203 0.09459 784.5 256.1 1040.6 0.9583 0.2227 1.1810 090 .0
688.0 2857.4 0 .0 3 2 0 1 0.06595 0.09799 778.8 2SS.2 1047.0 0.9535 0 .2337 1.IS72 6SS.0
686.0 2S19.5 0 .03157 0.06976 0.10133 773.4 279.5 1052.9 0 .9490 0.2139 1.1930 OsO.O
684.0 27S2.1 0.03114 . 0 .07349 0.10463 768.2 290.2 1058.4 0.9447 •0.2537 1.1984 6S4.0
682.0 2745.1 0.03074 0.07716 0.10790 763.3 300.4 1063.6 0 .9406 0 .263 ! 1.2036 fcS2; 0

6S0.0 2708.6 0 .03037 0 .08050 0.11117 75S.5 310.1 1068.5 0.9365 C.2720 1-20S6 680 .0
678.0 2672.5 0 .03002 0 .08440 0.11442 753.S • 319.4 1073.2 0 .9326 0.2SG7 1.2133 67S.0
676.0 2636 .S 0.02970 0.08799 0.11769 749.2 328.5 1077.6 0.9287 0 .2892 1.2179 676 .0
674.0 2601.5 0 .02939 0.09156 0.12096 741.7 337.2 1081.9 0.9249 0 .2974 1.2223 674 .0
672.0 2566:6 0.02911 0.09514 0.12424 740.2 345.7 1085.9 0.9212 0 .3054 1.2266 672.0
670 .0 2532.2 0 .02834 0.09371 0.12755 735.S 354.0 1089.S 0.9174 0 .3133 1.2307 670 .066S.0 2498.1 0.02S5S 0.10229 0.13087 731.5 302.1 1093.5 0 .9137 0 .3210 1.2347 668.0UÜ5.0 — ■&{>•*. 4 0.02834 0 . i05C>o O .ÍJ/21 7_7 .i 370.0 lütfV.» O.j í ü O C.328i> ¡.2387 j Sj -j . i)
601.9 2431.1 0.02811 i . i  09-i 7 0.13757 722.9 377.7 ; 100.6 0.906-1 0.3301 1.2123 r.0 l ,n.
662.0 2398.2 0.02789 0.11306 0.14095 718.8 3S5.1 1103.9 0 .9028 0.3434 1.2402 602.0
6*0.0 2305.7 0 .027*3 0.11603 0.14131 714.9 392.1 1107.0 0.í'>95 0 .3502 1.2493 t*.r>0 0
65S.0 2333.5 0 .02718 0.«2023 0.14771 711.1 3UC4.0 1110.1 0.<9'*3 0 .3570 1.2533 tí '>8.0
656.0 2301.7 0.0272S o. i 2 :;sr 0.15115 707.4 405.7 u :  3 .: 0 .8  ‘31 0.3637 1.2 >07 0 50 .U
654.0 2270.3 0.02709 0.12754 0.15463 703.7 412.2 1115.9 0.ÑS99 0 .3702 1.2601 654 .0052.0 1*239.2 0.02o9l. 0.13124 o . i5 .su ; 7u0.0 418.7 1118.7 0 .88 '-8 0 .3767 1.2C3 i . 052 .0
650.0 2208.4 0.02674 0.13199 0.16173 096.4 425.0 1121.4 0.S837 0 .3830 1.2667 650.0
6 *8.0 217S.1 0.C2657 0.13S76 0.16531 692.9 431.1 1121.0 0 .8800 0.3S93 1.2699 648 .0
646.0 2148.0 0.02641 0.14258 0.16899 689.4 437.2 1126.6- 0 .8776 0  3954 1.2730 646.0
&44.0 2118.3 0.02625 0.14041 0.17209 635.9 443.1 1129.0 0.8746 0 .4015 1.2701 614 .0
6-12.0 2088.9 0.02610 O.15033 0.17613 6S2.5 448.9 • 1131.4 0 .8716 0 .4 0 /5 1 .27y i 612.0

£40.0 2059.9 0.02505 0.15427 0.IS 021 C7<vl 15*4.0 * ¡33.7 0.80S6 0.1131 1.2821 640 .0
638.0 2031.2 0 .02580 0.15824 0.18405 U75.3 460.2 113b.0 0.8657 0.4193 1.2850 ti38.0
636.0 2002.8 0 .02566 . 0 .16226 0.18792 672.4 - 465.7 1135.1 0.862S 0.4251 1.2879 C36.0
634.0 1974.7 0.02553 0.16633 0.19185 C69.1 471.1 1140.2 0 .8599 0 .4307 1.2907 634 .C
632.0 1947.0 0.02539 0.17044 0.195S3 665.9 476.4 1142.2 0.8571 0 .4364 1.2934 G32.0
630.0 1919.5 0 .02526 • 0.17459 O .IW O 662.7 4Sl.fi 1141.2 0.8542 0.4419 1.2962 r.30.062S.0 1S92.4 0.02514 0.17SS0 0.20394 059.5 486.7 1140.1 0.851 1 0 .4171 1.2988 02S.0
620.0 1S05.6 0.02501 0.18300 C.2',-807 fv*,.».3 49 i . 7 U 1 3 .0 0 .8  4>.J 0 .4529 1.3015 620.0
624.0 1839.0 . 0.024^0 0.18737 0.21226 '•53.1 -196.6 114'.*.8 0 >  158 0.45S3 1.3041 624.0
622.0 1812.8 0.02477 0.19173 0.21050 • 050 0 501.5 1151.5 Ú .M 3 j ' 0 .4636 1.3066 622.0
620 .0 1786.9 0.02466 0.19615 0.220S1 646.9 506.3 1153.2 0 .8403 0.46S9 1.3092 620 .0618.0 1701.2 0.02455 0.2000.3 0.22517 643.8 511.0 1154.8 0.S375 0 .4742 1.3117 618.0
616.0 1735.9 0.02444 0.20516 0.22900 640.8 515.0 1156.4 0 .8343 0 .4791 1.3141 616 .0
614.0 1710.8 0.02 133 0.20976 0.23409 637.8 520.2 115S.0 0.3321 0.4S45 1.3166 614.0
612.0 1686.1 0 .02422 . 0.21442 0.23865 634.8 521.7 1159.5 0 .8294 0.4S96 1.3190 012.0
610 .0 1661.6 0.02412 0.21915 0.24327 631.8 529.2 1160.9 0.S267 0 .4947 1.3214 C10.0
608.0 1637.3 0 .02402 0.22394 0.24796 628.8 533.6 1162.4 0 .8240 0 .4997 1.3238 60S.0
606.0 1613.4 0 .02392 0.22SS1 0.25273 625.9 537.9 1163.8 0.8214 0 .5048 1.3261 606 .0
604.0 1589.7 0.023S2 0.23374 0.25757 622.9 542.2 1165.1 0 .8187 0 .5097 1.3281 604.0602.0 1566.3 0.02373 0.23S75 0.26248 620.0 546.4 1166.4 0.S161 0.5147 1.3307 602 .0
600 .0 1543.2 0.02364 0.24384 0.26747 617.1 550.6 1167.7 0 .8134 0 .5196 1.3330 600 .0
598.0 1520.4 0.02354 0.21900 0.27255 614.3 554.7 1169.0 O.SIOS 0 .5245 1.3353 598 .0
596.0 1497.8 0 .023 15 0.25425 0.27770 611.4 * 558 .S 1170.2 0 .8082 0 .5293 1.3375 596.0
591.0 1475.4 0.02337 0.25958 0.28294 608.6 502.8 1171.4 0.S050 0 .5342 1.3398 594 .0592.0 1453.3 0 .02328 0.26499 0.28S27 605.7 ¿60 .8 1 172.b 0 .8030 0 .5390 1.3420 Ó92.0
590.0 1431.5 0.02319 0.27019 0.29368 602.9 570.8 1173.7 Q.S004 0.5437 1.3442 590 .05SS.0 1410.0 0.02311 0.27603 0.29019 600.1 571.7 1174 .S 0.7U78 0 .5*85 1.3464 588 .0
586.0 1388.6 0.02303 0.281*6 0.30478 597.3 57S.5 1175.9 0 .7953 0 .5532 1.34S5 5S6.0
581.0 1367.6 0.02295 0.28753 0.31048 591.6 582.4 1176.9 0.7-J27 0.55S0 1.3507 581 .0
582.0 1346.7 0.02287 0.29340 0.31027 59 i. S 586.1 1 17S.0 0 .7902 0 .5627 1.3523 582 .0
580.0 1326.2 0.02279 0.29P37 0.32216 589.1 589.9 1179.0 0.7876 0 .5673 1.3550 5SO.O
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T em p . 
e F .

P r e s .
P s i a

V o lu m e n ,ft  
A g u a  E v a p . 

v f  v f g

580 .0
378.0
570.0
574.0
572.0

1326.17 
130Ó.SI 
1280.74 
1205.80 
1Z4G.2G

0.02270 
0.02271 
0.O2 j*’. i 
0 .02250 
0.02249

0.20937 
0.305 U  
0.3 U  02 
ü .;m 7oo 
0 .32429

o
o

o
c

o

m
m

1220.53
1207.72
1188.80
1170.10
1151.03

0.02212
0.02235
0.02228
0.02221
0.02214

0.33079
0.33741
0.34414
0.35099
0.35797

o
o

o
o

o

llif
s

s

1133.3S
1115.30
101*7.55
1079.96
1062.50

0.02207 
0.02201 
0.02194 
0 .0 2 1SS 
0 .0 2 1S2

0.30507
0.37230
0.37906
0.38715
0.39479

o
o

o
o

o

i
m

i

1045.43 
1028.19» 
1011.75 
995.22 
973.90

0.02176 
C.02 ISO 
0.02163 
0 02157 
0.02151

0.4025o
0.41048
0.41855
0.42077
0.43514

o
o

o
o

o

902.79 
946.S8 
931.17 
915.66 
900.34

0.02146 
0 .0 2 )4 0  
0.0213 4 
0.02129 
0.02123

0.44367
0.45237
0.40123
0.47020
0.47947

530.0
528.0
326.0
524.0
522.0

SS5.23
870.31
8 ^ .5 8
£41.04
S2G.69

0 .02118 .
0.02112
0.02107
0.02102
0.02097

0.488S6 
0.19843 
0.50819 

• 0.51814 
0.52829

520.0
518.0
516.0
514.0
512.0

812.53
798.55
784.76
771.15
757.72

0.0209!
0.02080
0.020S1
0.02070
0.02072

0.53804
0.54920
0.55997
0.57090
0.58218

c
o

c
e

o

a
s

»
s

714.17
731.40 
718-50 
705 78 
693.23

0 02007 
0.02002 
0.02037 
0.02053 
0 .02048

0.593C2 
0.00530 
0.01722 
0.02938 
0 0 4 ISO

¡
ü

l
l

OSO.80 
603.65 
650.61 
044.73 
633.03

o
o

o
o

o

0 .65 448 
0 .« 0 7 ;3  
0 .05005 
0.09415 
C.70794

400.0
455.0
480.0
484.0
482.0

621.48
010.10
593.87
587.81
576.90

0.02021
0.02017
0.02013
0.02009
0.02004

0.72203
0.73041
0.75111
0.70013
0 .78148

450 .0
478.0
476.0
474.0
472.0

506.15
555.55
545.11
534.81
524.07

0.02000 
0.0199o ' 
0.01092 
0.010S8 
0.010S4

0.79716
0.81319
0.82958

■0.81032
0.80345

'p
e

la
s

b
b

b
b

b 514.07
504.83
405.12
485.50
470.11

o.o ioso
0.01970
0.01973
0.01900
0.01905

0.S8003 
0.39885 
0.017 ÍO 
0 .93588 
0.95504

400.0
453.0
456.0
454.0
452.0

460.87
457.73
448.73
439.87 
431.14 o

o
o

o
o

b
b

b
b

b

¡
l

i
l

i 0.97403
0 .09407
1.0151S
1.03616
1.05764

o
o

o
o

o

m
u

422.55 
414.09 
405.70
397.56 
389.49 p

o
c

o
o

b
b

b
b

b

1
1

1
1

1 1.07902
1.10212
1.12515
1.14874
1.172SS

B
fs

P
M

z
b

b
b

b
b 381.54

373.72
366.03
358.40
351.00

0.01920 
0.01023 
0 .0U H 9 
9.01910 
0.01913

1.19761
1.22293
3.21S37
1.27544
1.30266

430.0 343.67 0.01009 1.33055

Vlhm E n ta lp ia ,B tu /lb m .
Vapor Agua E vap. Vapor  

v g  h f  h f g  hg

0.32216 5S9.1 5S9.0 1179.0
0 .3 .8 1 6 580.4 593.6 1 170.9
0.33120 •'83.7 597.2 1 ISO.9
0.34340 5S1.0 600.9 1181.8
0.3 4078 57S.3 604.5 1182.7

0.35321 575.0 608.0 1183.0
0.35975 572.9 61 1 .5 , 1181.5
0.30012 570.3 015.0 1185.3
0 .37320 507.0 018.5 1130.1
0.38011 . 505.0 621.9 1180.9

0.387! 4 502.4 625.3 1137.7
0.39431 559.8 628.6 1188.4
0.40100 557.2 632.0 11S9.2
0.40903 554.6 635.3 1189.0
0.4  ¡oüC 552.0 638.5 1190.6

0.42132 5 49.5 6-41.8 1191.2
0.43217 540.9 645.0 1191.9
0.4401S 544.4 6-48.1 1192.5
0.44834 541.8 651.3 1193.1
0.45005 539.3 65-4.4 1193.7

0.40513 530.8 657.5 1194.3
0.47377 534.2 6G0.6 1194.8
0.48257 531.7 603.6 1195.4
0.49155 529.2 660.6 1195.9
0.50U70 520.S 669.6 1196.4

0.51004 524.3 672.6 1196.9
0.51955 521.8 675.5 1197.3
0.52926 519.3 678.4 1197.8
0.53916 510.9 681.3 1103.2
0.54926 514.4 684.2 1198.6

0.55956 512.0 687.0 1199.0
0 .57000 509.6 689.9 1199.4
0.5S979 507.1 692.7 1199.8
0.59173 504.7 695.4 1200.2
O.602S9 502.3 098 2 ) 209. j

0.01429 499.9 700.9 12G0.S
0.62592 497.5 703.7 1201.1
0.03779 493.1 700.3 1201.4
0.04991 492.7 709.0 1201.7
0 .6022$ 400.3 711.7 1202.0

0.674*2 4S7.0 714.3 1202.2
0.05732 4S ).0 710.0 1202.5
0.7010O 483.2 719.5 1202.7
0.714 45 480 .8 722.1 1202.9
0 .72820 478.5 724.6 1203.1

0.74221 470.1 727.2 1203.3
0 .75058 473.S 729.7 1203.5
0.77124 471.5 732.2 1203.7
0.78622 109. V 734.7 3203.8
0 .80152 460.8 737.2 1204.0

0.81717 464.5 739.6 1204.1
0.S3315 402.2 742.1 1204.2
0 .8  4950 459.9 744.5 1204.3
0 i 457.5 740.9 1204.4
0.88320 455.2 749.3 1204.5

0 .90070 452.0 751.6 1204.6
0.91802 ‘ 4 30.7 754.0 1204.0
0.930S9 44S.-Í 750.3 1204.7
0.95557 440.1 758.6 1204.7
0.97409 443.8 761.0 1204.8

0.09424 441.5 763.2 1204.8
1.01425 439.3 765.5 1204.8
1.03472 437.0 707.8 1204.8
1.05567 434.7 770.0 1204.8
1.07711 432.5 772.3 1204.8

1.09905 430.2 774.5 1204.7
1.12152 428.0 . 770.7 1204.7
1.14152 425.7 778.9 1204.0
1.16800 423.5 781.1 1204.6
1.19217 421.3 783.2 1204.5

1.210S7 419.0 ' 785.4 1204.4
1.24216 410.8 737.5 1204.3
1.20800 414.6 739.7 120-1.2
1.29400 412.4 791 .S 1204.1
1.32179 410.1 793.9 1204.0

1.34905 407.9 796.0 1203.9

E n tr o p ía ,B tu /jb m  XF Temp. 
Agua Evap. Vapor -F

s f s f g s g

0.7870
0.7851
0.7525
0.7SHQ
0.7775

0.5073
0.5720
0.5706
0.5S13
0.5859

1.3550
1.3571
1.3592
1.3013
1.3034

550.0
573.0
570.0
574.0
572.0

o
o

o
o

o
oí 

¿r! 
ir! 

-¡ 
- í

IIIII
b

b
b

b
b

1.3054
1.3075
1.3090
1.3716
1.3736

570.0
508 .0
500.0
564.0
502.0

0.7625
0 .7000
0.7575
0.7550
0 .7525 o

o
o

o
o

l
i

i 1.3757
1.3777
1.3797
1.3817
1.3837

500.0
558.0
550.0
554.0
552.0

0.7501
0.7476
0.7451
0.7427
0.7402

0.0356 
0 .6  100 
0.04 45 
0.64S9 
0.0533

1.3S50
1.3S76
1.3896
1.3915
1.3935

550 .0
545.0
540.0
544.0
542.0

0.7378
0.7353
0.7329
0.7304
0 .7280 o

o
o

o
o

ii
ii

i 1.3954 
1.3974 
1.3993 
1.4012 
1.4032

510 .0
538.0
530.0
534.0
532.0

0.7255
0.7231
0.7200
0.7182
0 .7158

0.6706
0.0839
0 .0883
0.0926
0.69G9

1.405!
1.4070
1.40S9
1.410S
1.4127

530.0
525 .0
526.0
524.0
522.0

0 .7133
0.7109
0.7085
0.7000
0 .7 5 :0

0.7013
0 .7056
0.7099
0.7142
0.7185

1.4140
1.4165
1.4183
1.4202
1.4221

520.0
518.0
510.0
514.0
512.0

0.7012 
0.0957 
0.0'«03 
0 .0939 
0.6:» 15

0 .7228
0.7271
0.7314
0.7357
0.7400

1.4210
1.425$
1.4277
1.4290
1.1314

510 .0  
508 0
500.0 
5 0 i 0
502.0

0.r.$90
o .f,>soo
0.0842
0.6818
0.6793

0.7413
0.7480
0 .7528
0.7571
0.7614

1.4333 
1.4352 
1.4370 
1.43S9 
1.4 107

500 .0  
49$.0 
4‘>0.O 
404.C 
4<j2.0

o
o

o
o

o

R
i

c
o

o
b

o

1.4420 
1.444 4 
1.44T3 
1.4481 
1.4500

400.0
488.0 
48'*.0
454.0
482.0

0.6648
0.6624
0.6599
0 .6575
0.0551 o

c
o

o
o

li
lí

i 1.4518
1.4537
1.4555
1.4574
1.4592

480 .0
478.0 
47^.0
474.0
472.0i

l
i

c
o

o
b

o

O.SOS4
0.8127
0.S170
O.S213
0.8256

i . 4011 
1.4**29 
i . 404$ 
1.4007 
1.4085

470.0
408.0 
4G0.0
404.0 
4G2.0

o
o

o
o

o

¡lili
o

o
o

o
o

1 .4704
1.4722
1.4741
1.4759
1.4778

460 .0
458 .0
456 .0
454.0
452.0¡

S
i

c
o

o
b

o

0 .8514
0.S557
0 .8000
0.8043
0.S086

1.4707
1.4815
1.4S34
1.4853
1.4872

450 .0  
44$.0 
44K.0
444.0
442 .0

0.6101
0.6130
0 .6112
0.0087
0.6063

0.S729
0.8773
0.8816
0.8859
0 .8903

1.4800
1.4909
1.4928
1.4947
1.4966 rf- 

4-

o
b

b
b

b

0 .603S 0 .8946 1.4985 430 0
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T em p.
?F.

P r e s .
Psia

Volumen,ft /lbm 
Agua Evap. 

v f  v f g
Vapor

Vg

Entalpia,Btu/lbm. 
Agua Evap. Vapor 

hf hfg hg

Entropía ,Btu/lbi¡i XF 
Agua Evap. Vapor 

sf  sfg sg

Temp.
?F

400.0 343.074 0.01909 1.3306 1.3496 407.9 7'jO.O 1203.y 0.6038 0.SP16 1.4985 430.0
42S.0 336.103 0.01906 1.3591 1.37*2 405.7 7'.>8.0 1203.7 0.0-M 1 0.8990 1.5001 428.0
42G.0 320.369 0.01903 1.3884 1.4075 103.5 800.1 1203.0 0.5'.<89 0.0031 ! .5023 426.0
424.0 322.391 0.01900 1.41 SI 1.4374 401.3 802.2 1203.5 0 .590  k 0.9077 1.5042 421 0
422.0 315.529 0.01897 1.1492 1.1682 399.1 801.2 1203.3 0.59  *0 0.9121 1.5061 122.0

420.0 308.780 0.01894 1.4S0S 1.4997 396.9 806.2 1203.1 0.5915 0.9165 1.5080 420.0
41S.0 302.143 O.OIS’j O 1.5131 1.5320 394.7 808.2 1202.9 0 .5890 0.9209 1.50'.<9 418.0
-110.0 293.617 0.01SS7 1.5463 1.5651 392.5 810.2 1202.S 0.5860» 0.9253 1.5118 416.0
414.0 289.201 0.01884 1.5803 1.59‘H 390.3 812.2 1202.6 0.58 11 0.9297 1.5137 414.0
412.0 2S2.S94 0 .0 1 SS1 1.6152 1.6340 3$5.‘l 614.2 1202.4 0.5816 0.9341 1.5157 412.0

410 .0 276.094 0.01S78 1.6510 1.6697 386.0 S16.2 1202.1 0.579 i 0 .9385 1.5176 410 .0
40S.0 270.000 0.01875 1.0877 1.7004 383.8 S IS .2 12U1.9 0.5766 0.9129 1.5195 40S.0
406.0 264.611 0.01872 1.7253 1.7411 381.6 820.1 1201.7 0.5742 0.9173 1.5215 406.0
404.0 258.72.5 0.01S70 1.7610 1.7827 379.4 822.0 1201.5 0.5717 0 .9 5 1S- 1.5234 404.0
402.0 252.942 0.01867 1.8037 1.8223 377.3 824.0 1201.2 0.5092 0.9562 1.5254 402.0

400 .0 247.259 0.01864 1.8444 1.S630 375.1 825.9 1201.0 0.5667 0.9607 1.5274 400.0
308.0 241.677 aoisoi 1.8*62 1.9018 372.9 827.8 1200.7 0.5612 0.9651 1.5293 398 .0
396.0 236.193 0.01858 1.9291 1.9477 370.8 S29.7 1200.4 0.50,17 0.9696 1.5313 396.0
394.0 230.807 0.01S55 1.9731 1.9 in7 36S.6 831.6 1200.2 0.5592 0.9741 1.5333 394.0
302.0 225.516 0.01853 2.0184 2.0369' 366.5 833.4 1199.9 0.5567 0.9786 1.5352 392.0

390.0 220.321 0.01850 2.0649 2.0833 304.3 835.3 1199.6 0 .55  42 0.9S31 1.5372 390 .0
3SS.0 215.220 0.01847 2.1126 2.1311 362.2 837.2 1199.3 0.5516 0.9S76 1.5392 388.0
3S6.0 210.211 0.01844 2.1616 2.1801 360.0 839.0 1109.0 0.5  491 0.9921 1.5112 386.0
384.0 205.294 0.01842 2.2120 2.2304 357.9 S40.8 1198.7 0.5166 O.Q9'i6 1.5432 381.0
252.0 200.-:67 0.01S39 2.2638 2.2S21 355.7 842.7 1198.4 0.5441 1.0012 1.5452 3S2.0

380.0 195.729 0.01836 2.3170 2.3353 353.0 ‘ 84 4.5 1198.0 0 .5H O 1.0057 1.5473 3S0.0
378.0 191.080 0.01834 2.3716 2.3900 351.4 816.3 1197.7 0 .5390 1.0103 1.5493 378.0
376.0 185.517 0.01831 2.4279 2.4462 319 3 S4S.1 1197.4 0.5365 1.0143 1.5513 376 .0
374.0 182.010 0.01820 2.4S57 2.5039 347.2 ' 849.8 1197.0 0.5310 1.0194 1.5534 374.0
372.0 177.645 0.01326 2.5151 2.5633 345.0 851.6 1196.7 0.5314 1.0240 1.5554 372.0

370.0 173.339 0.01823 2.6062 2.6244 342.9 853.4 1196.3 0.5289 1.02S6 1.5575 370.0
36S.0 169.113 0.01521 2.0691 2.6873 3 40.S 855.1 1195.9 0.5263 ) .0332 1.5595 3hS.O
366.0 164.968 0.01S18 2.7337 2.7519 33S.7 856.9 1195.6 0.523S 1.0378 1.5616 360.0
36-1.0 160.903 0.0x816 2.8002 2.8181 336.5 S5S.6 1195.2 0.5212 1.0424 1.5637 361.0
362.0 156.917 0.01813 2.8687 2.8S6S 334.4 860.4 1191.8 0.5187 1.0-171 1.565S 362.0

3CG.0 lo3 .0U ) ü .ü lS l l 2.9392 2.y573 332.3 8t¡2.1 1191.4 0.5101 1.0517 1.567S 300 .0
3;.s.c 149.179 o.oisor. 3.0117 3.029S 330.2 Of-3.8 1191.0 0.5135 1.U564 i.5 t 99 36$.0
3ÓÜ.0 145.424 0.01806 3.0863 3.1044 328.1 S05.5 1103.6 0.5110 1.0611 1.5721 350.0
3,ó 1.0 141.744 0 .0 1 SOI 3.1632 3.1SV2' 326.0 867.2 1193.2 0 .5 )3* 1.065S 1.5742 354.0
362.0 138.138 0.01801 3.2423 3.2603 323.9 868.9 1192.7 0 .5058 1.0705 1.5763 352.0

350.0 134.601 0.01799 3.323S 3.3418 32 i.S S70.6 1192.3 0 .5032 1.0752 1.57S 1 350 .0
34S.0 131.142 0.01797 3.4078 3.4258 319.7 872.2 1191.9 0.500»* 1.079'.* 1 .."SU*» 34.V0
3 ¿6.0 127.751 O.017J4 3.49 13 3..M22- 317.‘i 873.9 1191.1 0.4* >SJ 1.08 47 1.5S27 340.0
344.0 12 1.430 0.0171/2 3.5834 3.6013 - 315.5 87 5.5 1191.0 0.-195 1 1.0894 1.5849 3 ií.O
342.0 121.177 0 .017*0 3.6752 3.6931 313.4 877.2 1190.5 0 .1928 1.0912 1.5871 342.0

340 .0 117.992 0.01787 3.7699 3.7878 311.3 878.8 1190.1 0.4902 1.0990 1.5892 340.0
338.0 114.873 0.01785 3.S675 3.8853 309.2 8S0.5 U S 9.6 0.1x70 1.1038 1.591 1 333 .0
336.0 111.820 0.01783 * 3-96S1 3.9859 307.1 «882.1 1189.1 0.4 >>50 1.1086 1.5^36 336.0
334.0 IOS. 832 0.01781 4.0718 4.0S96 305.0 883.7 1188.7 0.4 82 4 1.1134 1.5958 334.0
332.0 105.907 0.01779 4.178S 4.1966 302.9 885.3 1188.2 0.4798 1.1183 1.5981 332.0

330.0 103.045 0.01776 4.2892 4.3069 300.8 886.9 1187.7 0.4772 1.1231 1.6003 330 .0
328.0 100.245 0.01774 4.4030 4.4208 29S.7 88S.5 1187.2 0.4745 1.1280 1.6025 328.0
326 .0 97.506 0.01772 4.5205 4.5382 2v)6.6 890.1 1186.7 0.4719 1.1329 1.604S 326.0
324.0 94.826 0.01770 4.6418 4.6595 291.6 S91.6 1186.2 0.4692 1.1378 1.6071 324.0
322.0 92.205 0.01768 4.7669 4.7S16 292.5 893.2 1185.7 0.1666 1.1427 1.6093 322.0

320.0 89.613 0.01766 4.8961 4.9138 290.4 891.8 1185.2 0 .4*>40 1.1477 1.0116 320 .0
31S.0 87.137'. 0.01764 5.0295 5.0471 288.3 S9'l.3 1184.7 0.4013 1.1526 1.0139 31S.0
310.0 SLtWS 0.01761 5.1673 5.1 i  19 2.V...3 897.9 11  ̂*«. 1 O.J5<0 1.1576 1.6162 316.0
314.0 82.2s3 0.01759 5.3096 5.3272 284.2 son. 1 11S3.6 0.4560 1 .Í626 1.6185 314.0
312.0 79.953 0.01757 5.4566 5.4742 282.X 901.0 1183.1 Ü.4533 1.1676 1.6209 312.0

310 .0 77.667 0.01755 5.6085 5.6260 280.0 902.5 1182.5 0.4506 1.1726 1.6232 310 .0
308 .0 75.433 0.01753 5.7655 5.7S30 278.0 90 4.0 1182.0 0.4179 1.1776 1.6256 305.0
306.0 73.251 0.01751 5.9277 5.9152 275.9 905.5 1181.4 0.4453 1.1827 1.6279 306.0
304.0 71.119 0.01749 ■6.0955 6.1130 273.8 907.0 1 ISO.9 0.4426 1.1877 1.6303 304.0
302 .0 69.038 0.01747 6.2689 6.2864 271.8 90S.5 1 ISO.3 0.4399 1.1923 1.6327 302.0

300.0 67.005 0.01745 6.4 483 6.4658 269.7 910 .0 1179.7 0.4372 1.1979 1.6351 300.0
293.0 65.021 0.01743 6.0339 6.6513 267.7 911.5 1179.2 0.4345 1.2031 1.6375 298.0
296.0 63.034 0.01741 6.S259 6.8433 • 265.6 95 3 .0 117S.6 0.4317 1.2082 1.6400 296.0
294.0 61.194 0.01739 7.0245 7.0419 263.5 914.5 1178.0 0.4290 1 .2 )34 1.6424 294.0
292.0 59.350 0.01738 7.2301 7.2475 261.5 915.9 1177.4 0.1263 1.2 ISO 1.6449 292.0

290.0 57.550 0.01736 7.4430 7.4603 259.4 917.4 1176.8 0.1236 1.2238 1.6473 290.0
288.0 55.795 0.01734 1 7.0034 7.6$07 ‘257.4 918 .S 1176.2 0 .1208 1.2290 1.6 195 238.0
280.0 54.0S3 0.01732 7.8916 7.9089 255.3 920.3 1175.6 0.4181 1.2342 1.6523 286 .0
2S4.0 52.414 0.01730 8.12S0 8.1453 253.3 921.7 1175.0 0.4154 1.2395 1.65 1S 284.0
282.0 50.7S6 0.01728 8.3729 8.3902 251.2 923.2 1174.4 0.4126 1.2443 1.6574 282.0

2S0.0 49.200 0.01726 8.6207 8.6439 249.2 924.6 1173.S 0.409S 1.2501 1.6599 280.0
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Tem p.
-F .

P r e s .
P s ia

V o lu m e n , f f ' '  
A g u a  Evap. 

v f  v fg

/ lb m
Vapor

v £

rntci
Agua

he

1 p i h , P n  
FV-»p.

h tg

t / ) h»l. 
V'ipor 

hg

Fnr rop ia  ,P tn /lb>n XF 
Aeua Fv;ip. Vnpor 

s f  ^ fg  sg

’[ CPtp.

280 .0 49.200 0.017261 8-627 S.64 \ 249.17 92 i.r. 1173.8 0 . U)?s i . 2501 1.6599 280.0278 .0 47.653 P.0172 40 8.890 8.007 247.13 926.0 1 173.2 0 .107! 1.2551 1.6625 27S.O276.0 40.1 17 0.017228 9.162 ¿USO 2 15.08 927.5 1172.5 0.1013 1.2607 1.6650 276.0274.0 41.678 0.017210 9.-'45 9.462 213.03 028.9 1171.9 0.1015 1.2661 i.-: 67 6 274.0272.0 43.249 0.017193 9.738 9.755 240.99 930.3 1171.3 0 .3 ,JS7 1.2715 1.6702 272.0
270.0 41.856 0.017175 10.012 10.060 238.95 931.7 1170.6 0.3900 1.2769 1.6729 270.0268.0 40.500 0.017157 10.358 10.375 23'*.91 933.1 1170.0 0.3932 1.2823 1.6755 26S.0260.0 39.179 0.017140 10.685 10.703 234.87 93 i .5 1*69.3 0.3^04 1.2878 1.6781 266.0264.0 37.894 0.017123 11.025 11.042 232.83 935.9 U 6S.7 0.3876 1.2933 1.6808 264 .0 '262.0 36.041 0.017106 11.378 11.395 230.79 937.3 1168.0 0.3817 1.298S 1.6835 262.0
260.0 35.427 0.017089 11.7-15 11.762 228.76 938.6 1167.4 0.3S19 1.3043 1.6862 260 .02.38.0 31.243 0.017072 12.125 12.142 226.72 940.0 1166.7 0.3791 1.3098 1.6889 25S.0256.0 33.091 0.017055 12.520 12.538 224.69 9 11.4 1166.1 0.3763 1.3154 . 1.6>*17 256.0
254.0 31 .y 72 0.017039 12.931 12.948 2:> .65 9 42.7 1165.4 0.3734 1.3210 1.69 14 254 .0252.0 3<\SS3 0.017022 13.353 13.375 220.62 914.1 1*61.7 0.3706 1.326,6 1.6972 252.0
250.0 29.825 0.017006 13.S02 13.S19 218.59 945.4 1161.0 0.3677 1.3323 1.7000 250 .0218.0 23.793 0.016990 14.26 í 14.2S1 216.56 9 *6.8 1163.4 0.3649 1.3379 1.7028 21S.0
246 .0 27.797 0.016971 14.744 14.761 214.53 91S.I 1162.7 • 0.3620 1.3136 1.70 >6 246.0244.0 26.S26 0.010953 15.243 15.260 212.50 949.5 1162.0 0.35.)1 1.3494 1.7085 244 .0242.0 25.883 0.016912 15.763 15.780 ■210.48 950.8 1 i (i 1. 3 0.3562 1.3551 1.7113 242.0
240 .0 24.968 0 .016926 t6 .304 16.321 20S.45 952.1 1160.6 0.3533 í . 3609 1.7142 240 .0233 .0 21.079 0.016910 16.867 16.884 206.42 953.5 1159.9 0.3505 1.3667 1.7171 238.0236.0 23.216 0.016895 17.454 17.471 201.40 951.8 1159.2 0.3176 1.3725 1.7201 236.0234.0 22.379 0.016880 18.065 18.032 202.38 956.1 1158.5 0.3446 1.3784 1.7230 23 4.0232 .0 21.567 0.016S64 18.701 18.718 200.35 957.4 1157.8 0.3117 1.3S42 1.7260 232.0
230.0 20.779 0.016849 19.364 19.381 198.33 958.7 1157.1 0.33S8 1.3902 1.7290 230.0*229 .0 20.391 0 .016842 . 19.707 19.723 197.32 959.4 i  156.7 0.3373 1.3931 1.7305 229.0228 .0 20.015 0.01 GS:-u 20.056 20.073 196.31 • 960.0 1156.3 0 .33 )9 1.3961 :.7320 228.0227.0 19.642 0.016527 20.413 20.429 195.30 960.7 1156.0 0.3344 1.3991 1.7335 227.0226 .0 19.274 0.016819 20.777 20.794 194.29 961.3 1155.6 0 .3 3 :9 1.4021 1.7350 226.0
225.0 18.912 0.016812 21.149 21.166 193.28 962.0 1155.3 0.3315 1.4051 1.7365 225.0
224.0 16.556 0 .0 ! 6805 21.529 21.545 192.27 962.6 1154.9 0.331)0 1.4081 ! .7380 224.0
223 .0 18.206 0.016797 21.917 21.933 191.26 963.3 1151.5 0.3285 1.4111 1.7396 223.0
222.0 17.SCO 0.016790 22.313 22.330 190.25 963.9 1151.2 0.3270 1.41 11 1.7 l i  l 222.0
221.0 17.521 0.016783 22.718 22.735 189.24 964.6 1153.8 0.3255 1.1171 1.7127 221.0
oor> p 17.18: 0 .C lb775 23.131 23.118 188.23 965.2 M.-T.4 0 .3 2 4- 1 I .Í2 0 Í 1.74 *2 220.0
2 Íó!o 16.S57 0.010768 23.551 23.571 Ib . .22 965.8 1153.1 0.3226 1.4232 L745S' 219.0
218.0 16.533 0.016761 23.9S6 24.002 186.21 996.5 1152.7 O .o211 1.4262 1.7173 218.0
217.0 16.211 0.0 io7ó-i 2 i .427 21.111 185.21 i,67.1 1152.3 0.3196 1.4293 1.7 ISO 217 .0
21u.0 15.9U 1 0.016747 21.878 24 .SO 4 184.20 967.8 1152.0 0.3181 1.4323 1.7505 216.0

215.0 15.592 0.010740 25.33S 25.355 183.19 968.4 1151.6 0.3166 1.4354
.

1.7520 215.0
214.0 15.289 0.016733 25.S09 25.S26 1S2.18 9» .9.0 1151.2 0.5151 1.4385 1.7336 2 U .0
213.0 U .9 9 0 0.016726 26.200 20.307 ’ 1 s  1. 17 7 1150.3 0.3136 1.4 *16 1.7552 213.0
212.0 14.696 0.016719 2*1.782 26.799 180.17 970.3 1 150.5 0.3121 l.J -117 1.756.3 212.0
211.0 14.407 0.010712 27.285 27.302 179.16 970.9 1150.1 0.3106 1.4478 1.7584 211.0

210 .0 14.123 0.016705 27.799 27.816 178.15 P71.6 1149.7 0.3091 1.1509 1.7600 210 .0
209.0 13.843 0.01669S 28.324 28.341 177.14 972.2 1149.4 0.3076 1.4510 1.7616 209.0
208 .0 13.508 Ü.0LGW1 28.362 28.S78 176.14 972 .S 1119.0 0.3061 1.4571 1.76*2 203.0
207.0 13.297 0.016684 29 .4 1 1 29.428 175.13 973.5 11 18.6 0.3016 1.4602 1.7619 207.0
206.0 13.031 0.016677 29.973 29.989 174.12 974.1 1148.2 0.3031 1.4634 1.7665 206 .0

205.0 12.770 0.01C670 30.547 30.564 173.12 974.7 1147.9 0 .3016 1.46G5 1.7681 205 .0
204 .0 12.512 0.016664 31.135 31.151 172.11 975.4 1147.5 0.3001 1.4697 1.7698 204 .0
203 .0 12.259 0.016657 31.736 • 31.752 171.10 976.0 1147.1 0.2986 1.472S 1.771 l 203 .0
202.0 12.011 0.016650 32.350 32.367 170.10 976.6 1116.7 0.2971 1.4760 1.7731 202.0
201.0 11.766 0.016643 32.979 32.996 169.09 977.2 1146.3 0.2955 1.4792 1.7747 201.0

200.0 11.526 0.016637 33.622 33.63^ 168.09 977.9 1146.0 0.2940 1.4824 1.7764 200 .0
199.0 11.290 0.016» >30 31.280 34.297 167.OS 978.5 1! 1 :*.6 0.2925 1.1856 1.7781 199.0
19S.0 11.05S 0 .0 1 6 6 : 1 3 1.954 3 4.970 •:o6.n$ 979.1 ilV 5.2 0.2910 1.1885 L.779> 198.0
197.0 10.830 0.016617 35.613 35.659 165.07 97w.7 114 4.8 0.2894 1.4920 1.7814 197.0
190.0 10.005 0.016611 36.348 36.364 161.06 9S0.4 1144.4 0.2S79 1.1952 1.7331 196.0

195 .0 10.385 0.016ü04 37.069 37.086 163.06 981.0 1144.0 0.2S61 1.4955 1.7843 195.0
194.0 10.168 0.016598 37.808 37.824 162.05 981.6 1143.7 0.2818 1.5017 1.7S65 194.0
193.0 9.956 0.016591 38.564 38.580 161.05 982.2 1143.3 0 .2833 1.5050 1.7882 193.0
192.0 9.747 0.016585 39.337* 39.354 160.05 9S2.S 1142.9 0.281 S 1.5032 1.7900 192.0
191.0 9.541 0.016578 . 40 .130 40.146 159.04 9S3.5 1142.5 0.2802 1.5115 1.7917 191.0

190.0 9.340 0.016572 40.941 40.957 158.04 984.1 1142.1 0.27S7 1.5148 1.7934 190.0
1S9.0 9.141 0.01(5066 41.771 41.787 157.03 9S4.7 1141.7 0.2771 t.5 1 8 0 1.7952 189.0
1SS.0 8.947 0.016559 42.621 42.638 156.03 9S5.3 1141.3 0.2756 1.5213 1.7969 18S.0
1S7.0 8.756 0.01 C»553 • 43.492 43.508 155.02 985.9 1140.9 0.2740 1.5246 1.7987 187.0
186.0 8.568 0.016547 44.383 44.400 154.02 986.5 1140.5 0.2725 1.5279 1.S004 186.0

18Ó.0 8.384 0 .0165 i 1 45.297 45.313 153.02 9S7.1 1140.2 0.2709 1.5313 1.8022 185.0
184.0 8.203 0.016534 46.232 46.249 152.01 9S7.8 1139.8 0.-'6*ii 1.5316 1.8010 1S4.0
183.0 8.025 0.016528 47.190 47.207 151.01 9 S 8 .1 1139.4 0.2678 1.5379 1.8957 183.0
182.0 7 .850 0.016522 48.172 48.189 150.01 989.0 1139.0 0.2662 1.5413 1.8075 162.0
181.0 7.679 0.016516 49.178 49.194 149.00 989 .G 1138.6 • 0 .2617 1.5446 1.5093 1S1.0

180.0 7.511 0.016510 50.208 50.225 148.00 990.2 1138.2 0.2631 1.54S0 1.S111 180.0
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T em p.
eF.

P r e s .
P s i a

Vo lumen,ft 
Agua Evap. 

v f vfg

/lbm
Vapor

v g

Entalpia »Btu/lbm. 
Agua Evap. Vapor 

h f  h f g  h g

Entropi a ,Btu/lbm XF 
Agua Evap. Vapor 

s f  sfg  s g

TeBlp.
2F

1S0.Q
170.0
178.0
177.0
176.0

7.5 J10 
7.3100 
7.1810 
7.0250 
6.8690

0.016510 
0.01.>50 i 
0  016198 
0.01 6 192 
Ü.010430

50.21
51.26
52.35
53.40
54.59

50.22 
51.28 
52.36 
53.17 
54.61

1 18.90 
t 17.00 
1 Í5.99 
14 1.99 
143.99

*>'*0.2 
990.8 
‘■9 1.4 
992.0 
902.6

: 1? 8.2 
1: 37.5
1137.4
1137.0
1136.6

0.29  >»
o .2 - ' i :  
0.2'-: ■.) 
0 .2  j> 5
0,25: 8

1.5130
1.551-1
1.5548
1.5582
1.5616

l . S í l l  
1.8129 
1.8147 
1. SI 6-6 
1.8184

150.0
179.0
178.0
177.0
176.0

175.0 
17-1.0
173.0
172.0
171.0

G.7150
6.5656
6.4182
6.2730
G.131S

0.0164S0 
0 .0164J4  
0 .0 ]6  168 
0.016163 
Ü.016457

55.76 
5*i.95 
58 .18 
59.43 
60.72

55.77 
50.^7 
58.19 
59. ¿5 
60.74

112.99
141.98
140.98 
ÍS9.9S
133.98 .

993.2
9 93 .5 
994.4 
995.0
995.6

1 Í36.2 
1I3 5.S 
1 135.4 
1135.0 
1134.6

0.2552
0.2537
0.2521
0.2505
0.2-!89

1.5650
i .5 ‘‘81
1.5713
1.5753
1.5787

1.5202 
1.8221 
1.*239 
1.V25S 
1.8275

175.0
171.0
173.0
172.0 
17K 0

170.0
169.0 
ÍOS.O
167.0 
1*53.0

5.9926
5.S562
5.7223
5.5911
5.4623

0.016451 
0.016445 
0 .01o  140 
0.01*434 
0.016423

62.01
63.39
64.78
66.21
67.67

62.06 
03.41 
61.80 
66.22 
67 .'A

137.97
136.97
135.97
134.97
133.97

996.2
990.8
997.4
998.0
998.6

1134.2 
1133.8 
1133.4 
1133.0 
1132.6

0.2473 
0.2457 
O.'J-i 11
0.24L5
0.2400

l . i  822 
1.5857 
1.5592 
1.5926 
1.5961

1-8295 
1.8314 
1.8333 
1.8352 
1.6371

170.0
169.0
168.0
167.0
166.0

165.0 
1C4.0
163.0
162.0 ' 
161.0

5.3301
5.2124
5.0911
4.9722
4.8556

0.016423
0.010417
0.016112
0.016406
0.016401

69.17
70.70
72.28
73.90
75.56

69.18
70.72
72.30
73.92
75.55

132.96
131.96
130.96 
129.9*3

. 128.96

999.2 
999.S 

1000.4 
100 LO 
1001.6

1132.2 
1131.8 
! 131.4 
1131.0 
1130.6

0.2393 
0 .2 1“7 
0.2.^01 
0.2315 
0.2329

1.5997
1.C032
1.COJ7
1.6103
1.6138

1.8390
1.S109
1.8128
1.S448
1.8167

165.0
164.0
163.0
162.0 
161.0

160.0
159.0
158.0
157.0
150.0

4.7414
4.6294
4.5197
4.4122
4.3068

0 .016395
0.016390
0.016384
0.016379
0.016374

77.27 
79.02 
SO. 32 
S2.66 
84.=>6

77.29
79.04
80.83
82.65
54.57

127.96
126.96
125.96 
12 1.95 
123.95

1002.2
1002.8
1003.4
1001.0
1004.6

1130.2 
1129.8 
1129.4 
1129.0 
1128.6

0.2313 
0.2297 
0.2281 
0.22r,-l 
0 .22  18

!.617  l 
l.v 2 1 0  
1.9245 
1.0281 
1.0318

1.8187
1.8500
1.8526
1.85-16
1.8506

160.0
159.0
158.0
157.0
156.0

155.0
154.0
153.0
152.0
151.0

4.203G 
4.1025 
4.0035 
3.9065 
3 .S I 14

0.016369
0.016363
0.016358
0.016353
0.010348

86.50
83.50  
90.55 
92.66 
94.83

86.52
88.52 
90.57 
92.68 
94.84

122.95
121.95
120.95
119.95 
U S.95

1005.2
1005.8
1006.4
1007.0
1007.6

1128.2 
1127.7 
1127.3 
1126.9 
1126.5

0.2232 
0.2216 
0 .2  iy*
O .’ lv 'í
0.2*67

1.635 4
1.6390
1.6426.
5.6163
1.0500

1.S556
1.8009
1.8020
1.8640
1.S666

155.0
154.0
153.0
152.0
351.0

150.0
149.0
148.0
147.0
146.0

3.7181
3.0273
3.5381
3.450S
3.3053

0.016343
0.016337
0.016332
0.016327
0.016322

97.05
99.33

101.68
104.10
106.58

97.07
99.35 

101.71) 
104. H  
106.59

117.95
110.95
115.95
111.95
113.95

1008.2
100S.7
1009.3
1009.9
1010.5

1126.1 
1125.7 
1125.3 
1124.9 
1124.5

0 .2150 
• \2 1 3  1 
0.2117 
0.2101 
0.2054

1.6536
1.9573
1.6010
1.6647
1.6681

1.S0S6
1.8707
1.8727
1.S748
1.8709

150.0
149.0
143.0 
1-17.0
146.0

Mo.O
144.0
143.0
142.0
141.0

5.2SiG
3.1997
3.1195
3.0111
2.9043

0.016317
0.016312
0.016308
0.01«:5U3
0.016293

109.12 
111.71 
114. í-t 
117.21 
120.05

1 0 j.l- i
111.76
114.45
117.22
120.07

i 12.95
111.95
110.95
109.95
108.95

1011.1 
1011.7
1012.3 
l¡"_V i
1013.4

112 i.u  
1123.6 
1123.2 
1122.8 
1122.4

0 .200* 
0 2 .'51 
0.20:V»
0.2-.0S
0.2001

L 0759  
i .  97, «7 
1.98X1 
1 .6 V 2

1.8759 
1 8310 
1.8831 
t 8 ^ .2  
1.8873

145.5 
14 1.0
143.0 
U 2 .0
141.0

140.0
139.0 
13?.0
137.0
136.0

2.SS92
2.8157
2.7135
2.0735
2.6047

0.016293 
0.016288 
0.010281 
0.016279 
0.01627 4

122.08
125.90
129.09
132.28
135.55

123.00 
12-.01 
•29.11 
132.29 
135.57

107.95
106.95

• 105.95
101.95
103.95

1014.0
1014.0
1015.2 
1915.8 
1016.4

1122.0 
1121.6 
1121.1 
1120.7 
1120 3

0.1955 
O .I '- 'S  
í 1. ■ ■ < ■ • 
9 . 19 o ~¡ 
0.191 3

1.0910
!.9 9  IS 
... .-.vi 
1.7024 
1.7063

1.8895
1 .0 1 6
1.8937
1.5
l .8 (J80

140.0
139.0
138.0 
Í37 .0
136.0

135.0
134.0
133.0
132.0
131.0

2.5375 
2.-,? 17 
2.4071 
2.3445 
2.2S30

0.016270
0.010265
0.016260
0.016256
0.016251

138.93
142.40
145.97
149.64
153.42

138.54 
112.11 
145.98 
149.66 
153.4 1

102.95
101.95
160.95 
99.05 
9S.95

1016.9
1017.5
1018.1
1018.7
1019.3

1U 9 .9  
1 ;19 .5
1119.1
U I 8.0
1118.2

0.1901 
0 .1 8>4 
0.1897 
0.1851 
0.1 So l

1.7101 
1.7140 
1.7178 
1.7217 
1.7250

1.9002 
i . 9024 
1.9010 
1.9'iOS 
1.9090

135.0
131.0
133.0
132.0
131.0

130.0
129.0
128.0
127.0
126.0

2.2230
2.1642
2.106S
2.0507
1.9909

0.016247
0.016243
0.016238
0.016234
0.016229

157.32
161.32 
165.45. 
109.70 
174.OS

157.33
161.31
165.47
169.72
171.09

97.96
96.96
95.96
91.96
93.96

1019.5 
1020.4 
1021.0
1021.6 
1022.2

ü  17.8
1117.4 
1 í 17.0
1116.5 
1116.1

0.1817
0 .1800
0.1783
0.1766
0.1719

1.7295
1.7335
1.7374
1.7413
1.7453

1.3112
1.9134
1.9157
1.9179
1.9202

130.0
129.0
128.0
127.0
126.0

125.0
124.0
123.0
122.0 
121.0

1.9424 
1.590 i 
Í.S3vO 
1.7891 
1.7403

0.016225 
0.016221 
'.UHO-.'17 
0.016213 
0.016203

178.58 
183.23 
!->8.0l 
192.9 4 
193.01

178.60 
183.21 
18 ^0 3  
!,'• 2. 
198.03

92.96
91.96 
90.'*6
89.96
88.96

1022.7
1023.3
1023.9
1024.5
1025.0

11 i5 .7  
l 115.3 
1114.9
111 1. ; 
1114.0

0.1732 
0 .171 *>

' ' . ; 0 
0.10.63

1.749*
1.7533
1.7573
7.7013
1.7653

1.9224 
1.9247 
I.( 27u 
1.9293 
1.9316

125.0
121.0
123.0
122.0 
121.0

120.0
119.0
115.0
117.0
116.0

1.6927
1.6463
1.6009
1.5566
1.5133

0.016204
0.016200
0 .016196
0.016192
0.0161S§

203.25
208.64
214.20
219.93
225.84

203.26
208.60
214.21
219.94
225.85

87.97
86.97
85.97
81.97
83.97

1025.6
1026.2
1026.8
1027.3
1027.9

1113.6
1113.2
1112.7
1 112.3 
1111.9

0.1646
0.1629
0.1611
0.1591
0.1577

1.7693
1.7734
1.7774
1.7815
1.7S56

1.9339
1.9362
1.9386
1.9409
1.9433

120.0
119.0
118.0
117.0
116.0

115.0
114.0
113.0
112.0 
111.0

1.4711
1.4299 

• 1.3S93 
1.3505 
1.3123

O .OlGISt
0.016180
0.016177
0.016173
0.016169

231.93 
238.21 
24 1.69 
251.37 
258.26

231.94 
238.22 
24 1.70 
251.38 
258.28

82.97
81.97

. SO.98
79.98
78.98

1028.5
1029.1
1029.6
1030.2 
1030.8

1111.5 
l i l i  .0
1110.6 
1110.2 
1109.8

0.1559
9.1542
0.1525
0.1507
0.1490

1.7897
1.7938
: .7 ‘>oo 
i .S 0 2 1 
1.8063

1.94.57
1.0480
1.9501
1.9528
1.9552

115.0
114.0
113.0
112.0 
111.0

llü .O
109.0
105.0
107.0
106.0

1.2750
1.2335
1.2030
1.1684
1.1347

0.016165
0.010102
0.016158
0.016154
0-016151

265.37
•272.71
2S0.28
288.09
290:16

265.39 
272.72 
280.50 
288.11 
296.18

77.68
76.98
75.98
74.99
73.99

1031.4 
l 1131.9
1032.5 
1033.1
1033.6

1109.3 
1108.9 
1 IOS.5 
1108.1 
1107.6

0.1472 
0.1 1*5 
0.1 437 
‘>.1419 
0 .1102

1.8105 
i.S I 46 
1.8188 
1.8231 
1.8273

1.9577 
l.^OtH 
1.1*026 
1.9650 
1.9675

110.0
109.0
108.0 
U*7.0 
106.0

105.0 1.1017 0.016147 304.49 30-1.50 72.99 1031.2 1107.2 0.1381 1.8315 1.9700 105.0
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T em p.
e F .

P r e s .
P s i a

V o l u m e n , f t  
A g u a  E v a p . 

v f  v f g

/ I b m
V a p o r

v g

E n t a l p i a , B t u / l b m .  
A gua  E v a p .  V a p o r  

h f  h f g  h g

E n t r o p í a , B t u / l b m  XF 
A gua E v a p . V a p o r  

s f  s f g  s g

T em p.
eF

K m .0 
101.0 
102.0 
102.0 
101. n

1.1U174 
1.00:;,',.» 
3.0333$ 

• 1.0078:* 
0.Í»7SI S

0 .0 ir»! 47 
0 .0  • *. 144 
O.OiM 19 
0 .0 i0 ]3 7  
0.01 0133

3 0 1.5 
313.1
322.0 
3 3 ) . i
340.0

30 4 5 
3! 3.1
322.0 
33 i . 1
310.0

"2.'»90 
7 i .9:.*2 
79.993 
0 •.».!. 9'. 
03.997

1031.2 
103 :.8
U0'5. \
103". 9 
1030.5

1107.2
1 in o .s
r .o o .3  
1105.9 
] 105 .r>

U.13M

0.13 i 9 
0.1331 
0.1313

1.8315 
1.83 38 
1.8101 
1.8 4 44 
1.8187

1.9700
1.9725
1.9750
1.9775
1.9*00

105.0
104.0
103.0
102.0
101.0O

o
o

o
o

8
%

%
Ú

É

O.H 4924 
0.92} 03 
0 .89350 
0.S0G79 
0.84072

0.010130 
0.(>10127 
0.010123 
0 .010120 
0 .0 1 0 J I7

350.4
300.5  
37ü.9 
381.7
302.5

350.4
300.5 
37(i.9 
3-31.7 
392.9

07.999
t.7.001
191.003
0.5.00'
01.000

1037.1 
1 037.0 
103.S.2 
1038.S 
1039.3

1105.1 
I í 0 1.0
1101.2 
1103.8 
1103.3

0.120.5 
0.1273 
0. 20-0 
0.1242 
0.1224

i. *530 
1.8573 
1 .v*17 
l.*».o,r> 
1.8701

1.9825 
1.9 S 31 
1.9870, 
1.9902 
1.9928

100.0
99.0 
9 ? .0
97.0
90 .0

95.0
94.0
93.0
92.0
91.0

0.81534
0.79002
0.70055
0.74313
0.72C32

0.010114 
O .flltíl 11 
o .o i OIOS 
0.O10105 
0.010102

404.4 
410.3 
425.0 
4 t i . 3
454.5

404.4 
410.3 
-2 8 .0  
•!41.3
454.5

' 03.005 
0.2.010 
01 .012 
00.014 
511.010

1039.9 
I04i>.5 
K ;H .r, 
1 0 i l.o. 
1012.2

1102.9 
1192.5 
1102.1 
1 ¡O i.0 
1101.2

0 .1200
0.1188
0 .1170
(01152
0.1134

1.874S
1.8792
l.^ ?3 7
I .8 8 i l
1.8920

• 1.9154 
1.9930
2.0OH»;
2.0033
2 .0059

95.0  
9 4.0
93.0  
«2 .0  
91.Ü

CO.O
89.0
88 .0  
87.0
so .o

0.0981 3 
0.070.33 
0.05531 
0.03507 
0.01518

0.010099
0.010CHK
0.010093
O.OIOO'JO
0.QIG087

40S. i 
482.2
490.8
511.9 
527.5

408.1
482.2 
190.8 
51 i .*» 
527.5

58.018
57.020 
55.0-’2 
55.024
51.020

1042.7
1013.3
1013.9
1014.1
1015.0

1100.8 
i i 00.3 
10‘*9.9 
¿0:-9.5 
109‘\ 0

0 .1115
0 .1097
0.1079
0.1001
0.1013

1.S970
1.9015
1.9000
1.9105
1.9151

2.0080
2.0112
2.0139
2.0100
2.0193

90.0
89.0
58.0
87.0 
Sti.O

b
b

b
b

b 0 .59583
0.57702
G.55S72
0.54093
0 .52301

O.OIOOS5 
0 .0 !0082  
0.010079 
0 .010077 
0.010074

5 '3 .6  
500.3
577.0 
595.5
014.1

543.0 
.v '0.3
577.0 
5f*.".r,
014.1

53.027 
52.029 
5).031
50.033
40.035

10 i ".0 
101*5.1 
104»'..7 
1017.3 
1017.8

1095.0 
\ v $ .  2 
10l*7.7 
1097.3 
1090.9

0.IO 24
0.1 ro o
0.0983
r.o.ioc»
0.0951

1.9190 
! .92 i2 
1.9283 
1.9331 
1.93S0

2.0221
2.0248
2.0275
2.0303
2.0331

85.0
51.0
83.0
82.0 
81 .0o

o
o

o
o

S
S

S
K

S
:

0 .05033
0 .49049
0.47401
0.45919
0 .41120

0.010072 
0.01 í*07rt 
O.O’O'Sr.7 * 
0.01GÜ05 
0 .010003

033.3
053.2 
073.S
095.2
717.4

033.3
053.2 
073.9
095.2
717.4

18.037
17.038 
40 .0  í O 
45.042 
41.013

1013.4 
10 19.0
1049.5
) 050 .1
1050.7

1090.4
1090.0
1095.0
1095.5 
1091.7

0 0932 
0.9914 
0.GS95 
0.0577 
O.0S5S

1.9420 
1.9 173 
i . 9520 
1.9507 
i . 9014

2.0359 
2.0¿S7 
2.0415 
2.04 43 
2.0472

80 .0
79.0
78.0
77.0
70.0

73.0
74.0
73.0
72.0
71.0

0.42904
0.41550
0.40177
0.38844
0.37549

0.016000 
0.01005S  
0.010050 
0.010054 
0.010052

740.3 
704.1
758.5
814.3
540.5

740.3 
70 4.1
758.3
814.3
s ;o .9

43.015 
42.010 
41.048 
40 .0  Vi) 
39.050

1051.2
1051.8
1052.4
1052.9
1053.5

1091.3 
1093.8
1093.4 
1093.0
1092.5

0.0839
0.0821
0.0802
0.0783
0.0704

1.9001 
1.9708 
1.9750 
1.980 i 
1.9352

2 .0500
2.0529
2.0358
2.0.3S7
2.0010

75.0 
74 0
73.0
72.0
71.0

70 .0
C'j.C
rp .p
♦37.0
€>'>.0

0 .30292
0.3.3073
0.33S89
0.3271.0
0.31(320

0 .0 1 W 0  
0.010048 
C.Oí '.O-m» 
0 .0 lo o ;  t 
0.*'10013

89‘>.9
92*'..."
957.2
989.0

5. i
£<>r, 
wiO.5 
957.2 

. -j*3.1

- • - .c o
•57.0’ rr 
30.054 
35.u.’>5 
3 ¿.050

105 i.O 
1051.0 
i 055.2 
11*55.7 
105o«. 3

io :-2 .i

10" l!2 
19 '0 .8  
19;‘0.4

0 .0745
0.071-:
0.070S
0.0->:',i
0 .0070

1.9900 
1.99 48 
1.9990 
2 .0015 
2.00-J4

2.0015 
2.0*75 
2 .070 4 
2.073 4 
2.0701

70 .0
09.0
08.0
07.0
06.0

65.0
04.0
03.0
62.0 
01.0

0 .30545 
0 .29497 
0 .2 ^  4^0 
Q.274,,4 
0 .20533

O.OK-OU
0.010039 
0.01»'í>3S 
0.< ... 
0 .010035

1922.1 
1050.5 
10:0.1
1129.2 
1107.0

1022.I 
1050.5 
V''j2A 
11:9.2 
1107.0

53.057 
M2.05S
31.058
30.059
20.059

H»50.9
1057.
l*>‘ s.O 
i05s..;. 
10 39.1

lO v .,9

i'IÑ :,9

10ÍS.2

0.0051
0.0032

13

0.057 t

2.0143 
2.0192 
2 .02  12 
2.0291 
2.03 U

2.079 4
2 .0 ->Ji
2.083 1 
2.0885 
2.0915

0 5 .0  
Oi.n 
0.3.0 
0,2.0
01.0

00.0
59.0
55.0
57.0
50.0

0.25011 
0 .21713 
0 .23$  13 
0.23000  
0.221S3

0.010033 
0.01 '<032 
0.010031 
0.010029 
0.01002S

1207.0
1249.1
1292.2
1337.0
1333.0

1207.0 
12-19.1 
12.*2.2 
13379)
1383.0

28.000 
27.00-0 
2 0 .0 ‘'0 
25.000 
2 1.059

1059.7
30 '-0.2 
1000.* 
10»'! .4 
100.1.9

10>7.7
-057.3
lf.ÑO.9
!Ov3.4
1050..0

0 .0555 
0 .0530 
0 .0310 
0 .0197 
0 .0  478

2.0391
2.04 41 
2.0 491
2 .05  42 
2.0593

2.0940
2.0977
2.1008
2.103'»
2 .1070

00.0
59.0
53.0
57.0
50.0

55.0
34.0
53.0
52.0
51.0

0.21392
0.20025
0 .19883
0.191G5
0.184G9

0.010027
0.010020
0.010025
0.016024
0.010023

1432.0
1482.4
1531.7
15S9.2
1015.9

1432.0 
14*2.4 
153 4.S • 
15S9.2 
1045.9

23.059
22.058
21.05S
20.057
19.050

1002.5
1003.1 
1003.0
1001.2 
1001.7

10S5.0 
1GS5.1 
IOS 1.7 
10*4.2
1083.8 :

0 .0458 
0 .0  139 
0 .0  419 
0 .0100  
O.0380

. 2 .0044 
2.0095 
2.0740 
2 .079$ 
2.0$ 1;»

2.1102 
2.1134 
2.1105 
2.1 Í97 
2.1230

55.0
54.0
53 .0  •
52.0
51.0

óo.rt
49.0
45.0
47.0
40.0

0.17790 
0.17141 
0.10514 
0.15904 
0 .153 i 4

0.01 0 0 '3  
O.OlOc-22 
0.OICO2i 
0.O1O92I 
0.010.920

1701.8 
1700.2 
1 <«0.0 
iS'-o..* 
1905.7

1704.8 
1700.2 
’ >30.0 
iv .o .5  
1905.7

18.054 
17.053 
10.05! 
15.01-1 
11.017

!“ 05.3 
100.5.9 

• (.0. i
100.7.0
1007.0

1053.1 !
105.2.9 !
I*‘s2 .5  ■
1052.1 
1051.0

0 03*U
¿.O* rl
0.0321

0.O2S2

2.0901 
2.0'*53 
2.1000. 
2.1038 
2.1111

2.1202 
2.129 i 
2.1327 
2.130,0 
2.1393

50.0
49.0
48.0
47.0
40.0

45.0  
4 ;.o
43.0
42.0
41.0

0.14744
0.14192
0.13059
0.13143
0.12645

0.010020
0.010019
0.010019
0.010019
0.010019

2037.7
2112.8
2191.0
2272.1 
2357.3

2037 .S 
2112.8  
2191.0 
2272.4 
2357.3

13.011
12.011 
I I . 038 
10.035
9.031

1008.1
1008.7
1009.3
100.9.8
10f0.4

1081.2
1050.7
1080.3 
1079.9
1079.4

0.0202
0.0212
0.0222
0.0202
0.0182

2.1104
2.1217
2.1271
2.1325
2.1373

2.1420 
2.145» 
2.1493 
2.1527 
2.1500

45.0
44.0
43.0
42.0
41.0

40.0
39.0  
3S.0-
37.0
36.0

C. 12103 
0.11098 
0.11249 
0.10S15 
0 .10395

0 .0100 )9
0.010019
0.010019
o .oií-u ;9
0-010020

24 15.8
2538.0
2034.1 
2734.4 
2839.0

24 15.S
2535.0 
2034.2 
273 4.4
2539.0

8.027
7.023
0.018
5.013
1.008

1071.0 
1071.5
1072.1 
1072.7
1073.2

1079.0 
1078.5 
107 S. 1 
1077.7 

. 1077.2

0.0102 
0 .0 !4 2  
0.O122 
0.0101 
G.QOSl

2.1432 
2.1 487 
2.1.3 41 
2.1590 
2 .1 ü 5 l

2.1594 
2.1020 
2.1003 
2.1097 
2.1732

40.0
39 .0
38 .0
37 .0
30 .0

35.0
31.0
33.0
32.01 S 
32 .0

0.09991
0.09000
0.09223
0.08505
0.06859

0.010020 
0.010021 
O.oir»02! 
0.010022 
0.010022

2948.1
3001.9.
31*0.7
33(12.4
3304.7

2948.1 
3901.9
3180.7 
3302.4
3304.7

3.002 
1.990 * 
0.989 

0.0003 
-0 .0 1 7 9

1073.8
1074.4
1074.9
1075.5
1075.5

i 070.8 
1070».4 
1075.9
1075.5
1075.5

O.o-OO.t
O.O'-'t1.
0.0O2Ó
O.OfiCO

-0 .0 0 0 0

2.1700
2.1702
2.1817
2-.5S72
2.1873

2.1707 
2.1Si;2 
2.1837 
2.1872 
2*1873

35.0
34.0
33.0 
32 .013
32.0

14-p. E-12 a E-17
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FUNCIONES TERMODINAMICAS DF.L D20 EN ESTADO DE GAS IDEAL

/ CPo fo *0 t CPo *0

3.8 0.4053 554.75 2.0029 410 0.4800 733.70 2.3958
•10 0.4062 557.22 2.0119 420 0.4821 738.51 2.4028
20 0.4078 561 -.28 2.0260 430 0.4841 743.35 2.4097
30 0.4098 565.37 2.0397 440 0.4862 748.20 2.4166
40 0.4109 569.47 2.0530 450 0.4882 753.07 2.4233

50 0.4124 573.59 2.0659 460 0.4903 757.96 2.4300
60 0.4140 577,72 2.0785 470 0.4923 762.87 2.4367
70 0.4157 581.87 2.0908 480 0.4944 767.81 2.4433
o0 0.4173 586.08 2.1027 490 0.4964 772.76 2.4498
90 0.4189 590.22 2.1144 500 0.4984 773.73 2.4563

100 0.4206 594.42 2.1258 510 0.5005 782.73 2.4627
110 0.4223 598.63 2.1370 520 0.5025 787.75 2.4691
120 0.4240 602.86 2.1479 530 0.5045 792.78 2.4754
130 0.4257 607.11 2.!586 540 0.5065 797.83 2,4817
140 0.4275 611.37 2.1691 550 0.5085 802.90 2.4879

150 0.4292 015.66 2.1793 560 0.5105 807.99 2.4910
160 0.4310 619.96 2.1893 570 0.5125 813.10 2.5001
170 0.4328 624.28 2.1992 5KQ 0.5145 818.23 2.5062
180 0.4347 628.61 2.2089 590 0.5164 823.39 2.5122
190 0.4365 632.97 2.2184 600 0.5183 828.56 2.5182

200 0.4334 637.35 2.2277 610 0.5203 833.75 2.5241
210 0.4402 641 .74 . 2.2369 620 0.5222 838.96 2.5299
220 0.4121 646.15 2.2460 630 0.5211 844.19 2.5357
230 0.4440 650.58 2.2548 640 0.5260 849.44 2.5415
240 0.4459 655.03 2.2636 650 0.5279 851.71 2.5473

250 0.4478 059.50 2.2722' 660 0.5297 859.99 2.5530
260 0.4498 663.99 2.2807 670 0.5315 865.30 2.5587
270 0.4518 668.50 2.2891 6^0 0.5333 870.63 2.5643
280 0.4537 673.02 2.2974 690 0.5351 875.97’ 2.5699
290 0.4557 677.57 2.3056 700 0.5369 881.33 2.5754

300 0.4577 682.14 2.3136 710 0.5387 886.71 2.5809
310 0.4597 686.72 2.3215 720 0.5401 892.10 2.5863
320 0.4617 691.33 2.3293 730 0.5121 897,51 2.5917
330 0.4637 695.96 2.3370 740 0.5438 902.93 2.5971
310 0.4657 700.60 2.3447 750 0.5454 908.38 2.6025

350 0.4677 705.27 2.3522 760 0.5170 913.84 2.6078
360 0.4697 709.96 2.3597 770 0.548) 919.32 2.6131
370 0.4718 714.67 2.3671 780 0.5502 924.81 2,6183
380 0.4739 719.39 2.3744 790 0.55I3 930.32 2.6235
390
400

0.4759
0.4780

724.15
728.92

2.3816
2.3887

800 0.5531 935.84 2.6287

Cp0 = Calor específico a presión constante, 

i = Entropía 
s = Entalpia.

15-p.261
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DETERMINACION EXPERIMENTAL DEL FACTOR DE SEPARACION DE f^EZCLAS SOLIDIFICADAS 

DE AGUA PESADA Y LIVIANA.

a = (D/H3_hielo_ = x 0211 + 0,0007 
(D/H) agua ’

13-p.52

FACTOR DE SEPARACION CALCULADO A PARTIR DE DATOS TERNDDINAMICOS

a = 1,0195 a - 2°C, 

a = 1 ,0192 a 0°C

13-p.52

FACTOR DE SEPARACION a DE MEZCLAS D ^ - I ^ O

o Determinación directa de la composición del 
líquido y del vapor.

6 Puntos calculados a partir de la aproximación:

a =\l P £  

13-p.56

/  P °  
H 20 / ^D20
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FACTOR DE SEPARACION DE ISOTOPOS POR DESTILACION FRACCIONADA. 

F a c to r  de s e p a ra c ió n  a  p a ra  HDO deducido  de una columna de d e s t i l a c i ó n .  

a  = 1,038 ± 0 ,003  p a ra  P = 250 a  350 mm Hg.

1 3 -p .5 2 .

FACTOR DE SEPARACION a DE NEZCIAS D20-H?0 EN PRESENCIA DE DIFERENTES SOLUTOS

Soluto
Fracción molar 

del soluto

Temperatura 

de inversión menor

Variación de la 

temperatura de 

inversión, A

A a

A g F 0, 100

220

208

0, 997 

,998 12 0. 009

K F , 100 190 , 990 30 ,007

K C 1 , 101 146 , 989 74 ,008

K B r ,101 152 , 987 68 ,010

KI , 103 139 ! 992 81 , 005

Nal . 092 153' , 990 67 , 007

Lil , 1 50 106 . 965 1 14 , 032

Lil , 143 124 , 969 96 .028

Lil , 100 170 , 983 ■ 50 .014

Lil ,0005 220 , 997 0 , 000

Z n l 2 , 100 174 , 986 46 ,011

Na„SO, , 100 220 , 985 0 .012

K , P O , , 100 83 , 966 137 , 031

1S-p.57
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T emp e ra tu r a O Q

Factor de separación de mezclas 1^0 

en presencia de ILi, de fracciones molares: 

0,0005 (0), 0,100 (®), 0,150 (0) y 0,143 (0) 

13-p.57

INDICE DE REFRACCION n PARA LA LINEA D DEL SODIO.

T, °C 

23,1

D 20 (99,8?o) 22,0

h 2o

n

1,3326

1,3283

13-p.9

INDICE DE REFRACCION n DE MEZCLAS DE AGUA PESADA Y LIVIANA.

- A n . 107 = 48662 x - 143 x 2 para X = 5461 A°

- A n  . 107 = 52960 x - 174 x 2 para X = 4538 A° 

donde A n = n ^  - n ^  ,

y x = relación de concentraciones D 2O/H2O

13-p.9
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PRESIONES EXPERIMENTALES DE SATURACION’ 

DEL D90 99,87%

p .

kg/cm2
1 obs> 

°C •i T , "C p. kg/cm 2 t  obs 
°c

J T .

°C

18.72 208.21 —0 . 1-11 71 .33 285. 05 0 708
22.11 210.55 - 0 047 1 .SI. 08 290. 77 0 832
22.02 219.92 - 0 010 ! 90.34 305. 89 0 927
2;i. 90 220.55 — 0 007 100.88 309. 2: i 0 952
23.90 220.00 --0 003 ! 112.12 31¡,. 90 1 0u3
23.97 220.08 0 000 ¡ 120.00 325 74 1 150
24.06 220.89 0 004 ¡i 12('.. 50 320 01 1 102
24.27 221.34 0 008 | 142.19 335 01 1 2(i8
24.05 222.15 0 019 i 155.70 342 24 1 313
24.95 222.78 0.023 | 175.20 351 07 1 408
25.32 223.55 0 033 192.41 359 30 i 1 575
25. 0 3 224.19 0 035 i í-c o o 305. 85 1 08
20 . OS 225.11 0 049 l 213.50 307 87 1 70
20.47 225.90 0 051 i 210.90 3t',9 12 1 75
27.07 227.09 0 003 ii 220.20 370 4 1 1 72
27. 14 227 22 0 005 ! 220 .03 370 51 1 78
28.82 230.45 0 107 i 222.04 370 i ;.) * 08
29. 18 231.12 0 1 15 ii

1

223.31 370 9 2 39
42.94 253.05 0 362 224.3,0 3 1 (.i 9 “ 71
50. 95 270.39 0 514

i

229.8*--0.7 370 9
i 3

■>

15-p.9

VALORES DE LAS CONSTANTES CRITICAS DEL AGUA PESADA

H o
o Pc(atm) Vc(cc)

Obs 644.6 218.6 55.2

Cale 720.0 360.4 59.0

% error 11.7 64.8 6.88

6-p.1470 

TEMPERATURA CRITICA.

D20 : 370,9 + 0,1°C

13-p.56

D20 : 371,5 °C 

H20 : 374,2 °C

13-p.57
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PRESION DE SATURACION PARA D20

T (°C) 300 350 360 369 371

P. media 

(atm.abs)
88,70 171,75 193,92 216,38 221,44

13-p.58

DIFERENCIAS ENTRE LAS PRESIONES DE 

SATURACION DEL D 20 Y H zO

/, °c PD,0 Z7! I30'
mm Hg

PD,Ü-

mm Hg

E rro r  e x p .  
e s t im a d o ,

mm Hg

10 — 1.46 7 .75 +  0.1
20 — 2.48 15.06 ■1-0.1
30 — 4.01 27.81 + 0.1
40 —6 . 19 49. 13 +  0.1
50 — 9.14 83.37 +  0 . 1
60 — 12.97 136.41 -f 0.2
70 — 17.8 215.9 + 0 . 3
80 —23.5 331 .6 +  0 .3
90 — 30.2 495.6 +  0 .4

100 — 37.7 722.3 +  0 .4
110 —45.7 1028.9 +■0.7
120 — 54. 1 1435.1 +  1.0
130 — 62.5 1963.8 +  1.0
140 —70.4 2610.4 -1- 1 . 5
150 — 77.3 3493.4 +  2.0
160 —8 2 .6 4553.9 +  2.0
170 —85.6 58.>6. i + 2.0
180 —85.1 7436.9 + 2.0
190 — 80.1 9336.3 +  2 .0
200 —68.9 11596.3 + 2 . 0
210 —49. 1 14262.5 + 2 . 0
220 — 17.9 17384.6 +  2 .0
230 + 2 8 . 8 21014.6 + 2 . 0
210 + 9 6 . 2 25207.3 + 5 . 0

15-p.3



VALORES EXPERIMENTALES DE LAS DIFEREN 

CIAS ENTRE PRESIONES DE SATURACION DE 

AGUA Y AGUA PESADA

138

ó ó ó
q“ a Q^  u 
1 X

^  bO
1 X 1 -J-o O  =! ti tj

X E
o
o

C g
x  i

p O c-ri r~*
R. c

21.8 2 .5 116.5 52 .3 179.2 82 .9
29.4
35.4

3.G
4.4

119.6 
125.3

54.7
59 .8

183.8
186.8

75.8
77.8

40.9 5 .6 13! .4 64 .8 189.0 76. 1
45.2 6 .7 139.5 70 .9 190.2 74 .0
50 .8 8.1 140.8 71 .8 194.2 6 4 .9
62.0 12.9 150. 1 77.4 195.7 69 .4
70 .0 16.2 151.0 78.2 200.4 58 .274.1 18.5 160. 1 81.4 20 1.5 52.476 .6 20. 1 163.0 81 .8 206.0 55.480 .9 23 .3 164.0 82.6 211 .7 - 37 .087. ¡ 27.2 167.2 81 .7 214.2 35.593.3 32.4 167.6 83.6 219.5 17.5
96 .2 34 .5 170.1 82 .5 220.7 13.297 .5 35 .7 171. 1 82 .0 221 12.299 .5 36 .8 172.3 81 .5 224.7 3 .6100.6 38 .8 171.5 82 .3 229. 1 — 14.9107.5 43 .9 178.2 79 .9 231 i — 1 3 r.

114.0 49 .7 178.6 80 .9 232.6
1 *■-> . tj 

— 32.4

1 5 - p . 5

TBPERATURAS CRITICAS DE SOLUCIONES DE D 20-H20 A DIFERENTES CONCENTRACIONES

N 0.00012* 0.221 0.456 0.709 0.980 0.991

^cr, medidas en 360.1 359.6 358.9 357,9 357.3 357.4
tubos indiv.°C 360.1 359.3 358.5 358.0 357.5 357.5

360. 2 359.3 358.9 358.0 357.6 357.8
359.9

360.1

359.2 358.8 357.5

357.4

357.4

357.5

tc r , promed. en 

todos los tubos,°C

360.1 359.4 358.8 358.0 357,5 357.5

tcr> correg. para 

■tcrH2D, °C
374.2 373.5 372.9 372.1 371.5 371.5

(*) Agua prácticamente pura.

15-p.11
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DATOS EXPERIMENTALES DE PRESIONES DE SATURACION DEL H 20 Y D20

i, “C p \ \ , o P \ \ f i —PD,0 '

mm Hg

P n , o P[>, o  
P 11,0

atm | kg/cm2 atm kg/cm2

3.8 0.007915 0.008178 0.96 0.00666 0.00688 0.841
10 0.01212 0.01252 1.3 0.01035 0.01069 0.854
20 0.02307 0.02381 2.3 0.02009 0.02076 0.871
30 0.04187 0.04326 3.7 0.03705 0.03828 0.885
40 0.7279 0.07521 5.7 0.06529 0.00746 0.897
50 0.1217 0.1257 8.5 0.1105 0.1142 0.908
60 0.1966 0.2031 12.2 0.1805 0.1865 0.918
70 ■ 0.3075 0.3177 17.1 0.2850 0.2945 0.927
80 0.4672 0.4827 23.1 0.4358 0.4513 0.935
90 0.6918 0.7148 30.0 0.6523 0.6740 0.943
10C 1.0000 1.0332 37.8 0.9503 0.9819 0.9503
110 1.4139 1.4609 46.5 1.3527 1.3976 0.9567
120 1.9595 2.0246 55.2 1.8S69 1.9196 0.9629
130 2.6662 2.7518 63.6 2.5825 2.6683 0.9686
140 3.5669 3.6854 71 .1 3.4733 3.5887 0.9738
150 4.6982 4.8543 77.2 4.5906 4.7493 0.9784
160 6.1003 6.3030 81.3 5.9933 6.1924 0.9825
170 7.8169 8.0766 82.6 7.7082 7.9643 0.9861
180 9.8949 10.2237 80.3 9.7892 10.1145 0.9893
190 12.385 12.796 73.5 12.288 12.696 0.9922
200 15.341 15.851 61.3 15.260 15.767 0.9947
210 18.819 19.414 42.6 18.763 19.386 0.9970
220 22.881 23.641 16.5 22.859 23.619 0.9990
225 25.151 25.987 0.0 25.151 25.987 1.0000
230 27.591 28.503 18.1 27.615 28.533 1.0009
371.5 211.615 218.647 5 309 218.6 225.86 1.033

15-p.5

VALORES CRITICOS DEL AGUA

T C (°K) Pc (atm) V c (CC)

Obs 647.2 218.3 56.3

Cale 746.0 377.5 58.6

% error 15.27 72.83 4.09

6-p.1468
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180

Presión de vapor del D2O en función de la tem­
peratura.

6-p. 1470

VOLUMEN NDLAR Y PRESION DE VAPOR DEL AGUA

T(°K) V  calc. 
(CC)

00
error

P calc. 
(atm)

P obs . 
(atm)

%
error

273.15(PF) 17.923 - 0 . 5 3 0.006051 0.006030 - 0.35
277.15 17.888 - 0.71 0.008036 0.008007 - 0.36
283.15 17.891 - 0.72 0.01210 0.01218 - 0.66
293.15 17.961 - 0.48 0.02298 0.02307 - 0.39
313.15 18.171 0.08 0.07234 0.07279 - 0.62
353.15 18.673 0.73 0.4623 0.4672 - 1.05
373.15(PE) 18.959 0.85 0.9852 1.0000 - 1.48
423.15 19.800 0.81 4.549 4.698 - 3.17

6-p. 1468.
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Presión de vapor del y D 2O sólidos. 
13-p.51

PRESION DE VAPOR DEL D20 SOLIDO (mm de Hg)

T  ( ’ C ) p D 2 0 P H 2 0

p R . O

p D j O

T  ( ° C ) p I ^ O p H 2 0

p H . O

P D r O

-  3 2 ............ 0 , 3 4 6 0 ,  2 3 2  ' 0 , 6 7 -  1 4 . .  . 1 , 1 3 ; 1 ,  3 6 , 1 , 2 0

-  3 0 ............. 0 ,  3 7 3 0 ,  2 8 ^ 0 ,  7 6 -  1 2 .  . . 1 . 3 3 5 1 , 6 3 , 1 ,  2 2

-  2 8 ............ 0 ,  4 2 ,
J

0 ,  3  5 , 0 ,  8 3 -  1 0 . .  . 5 ,  5 7 b 1 . 9 5 0 1 ,  2 3 5

-  2 6 ............. 0 , 4 6 , 0 ,  4 3 3 0 ,  9 2 -  8 .  . . 1 , 8 5 , 2 ,  3 2 t 1 , 2 5

-  2 4 0  , 5 2 . 0 ,  5 2 , 1 ,  0 0 -  6 .  . . 2 , 2 0 o 2 ,  7 6 ,
y

1 ,  2 6

-  9 ? 0 ,  6  L 0 , 6  4 , 1 ,  0 4 -  4 .  . . 2 , 5 8 0 3 . 2 S 0 1 , 2 7

-  2 0 ............. 0 ,  7 1 , 0 ,  7 7 .  
* 0

1 ,  0 8 -  2 .  . . 3 ,  0 3  2 C
O

c
o

c
o

0

1 , 2 8

-  1 8 0 ,  3 3 2 0 , 9 3 , 1 ,  1 2 -  0 .  . . 3 , 6 1 ,
4 - 5 7 9

1 ,  2 6

-  1 6 ............ 0 , 9 7
0

0 ,  1 3 2 1 ,  1 7 +  2 4 , 2 8 , 5 ,  2 9 l> 1 , 2 3

13-p.51
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PRESION DE VAPOR DEL 1^0 Y D20 Y DE MEZCLA EQUIiMOLECULAR EQUILIBRADA DE D 20

Y H^O (designada como HDO)

Presión

(psia)

T  (°C) 

' H 2 O

T (° C )

" H D O "

A  T  ( H ?0  - H D O )  

(°C)

161, 36 1 8 4 , 5 7 1 8 4 , 7 8 - 0 , 2 1 6

2 1 9 , 4 0 1 9 8 , 6 8 19 8 , 8 1 - 0, 132

2 6 5 , 8 5 2 0 8 , 0 0 2 0 8 , 0 8 - 0 , 0 8 4

325, 97 2 1 8 , 3 4 2 1 8 , 3 6 - 0 , 0 2 3

3 6 7 , 5 4 2 2 4 , 6 6 2 2 4 , 6 4 0, 01 8

4 2 0 , 5 1 2 3 1 , 9 5 2 3 1 , 8 9 0, 0 5 8

472, 14 2 3 8 , 4 1 2 3 8 , 3 1 0, 102

5 1 4 , 2 4 2 4 3 , 2 8 243, 15 0, 126

6 1 9 , 3 8 2 5 4 , 2 4 2 5 4 , 0 5 0, 187

1 6 0 7 , 7 3 1 8 , 6 2 3 1 8 , 0 9 0, 53 2

3 0 1 7 , 5 3 6 9 , 0 1 3 6 8 , 0 4 0, 9 6 9

3 1 4 3 , 3 3 7 2 , 4 2 3 7 1 , 2 6 1, 164

3144, 1 3 7 2 , 4 5 3 7 1 , 2 9 1, 152

13-p.53

Punto de ebullición del ¡^0, °C

Presiones de vapor de H-,0, D20 y de mezclas equimoleculares equilibradas. 

15-p.53
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PRESION DE VAPOR Y FACTOR DE SEPARACION PARA >EZCLAS D20/H20

T  (°C) %  d 2o
P

( m m . H g )
a s ]  P „ 20

9. 84 48, 23 8,45 1,1003 1, 094

20, 00 45, 97 16, 30 1,0873 1, 082

25, 00 4 5, 97 22, 19 1, 081 5 1, 076

30, 00 45, 97 29, 91 1, 0747 1, 071

30, 01 48, 24 29,87 1, 0749 1, 071

40,01 48, 22 52, 31 1, 0629 1,063

50, 00 48,2 1 87, 86 1, 0510 1, 055

13-p.54

PRESION DE VAPOR DEL D 20

T  (°C) P  /  P' *2o > d20
p

h2o
( m m .  H g )

p•*- d2o 
( m m .  H g )

10, 00 1, 196 9 , 2 1 7, 70

14, 98 1, 183 1 2 , 7 9 10, 81

20, 01 1, 171 17, 54 14, 98

25, 08 1, 158 23, 76 20, 51

30, 01 1, 148 31, 82 27, 72

3 5 , 0 0 1, 137 42, 18 37, 11

40, 03 1, 130 55, 32 49, 0

44, 99 1 , 11 9 71, 88 64, 2

50, 01 1, 112 92, 5 83, 2

5 5 , 0 0 1, 107 118, 0 1 0 6 , 6

13-p.54
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p Hi°!pDz°

Relación de presiones de vapor del I^O y D20. 

13-p.54

PRESION DE VAPOR DEL D20 Y DIFERENCIA ENTRE LOS PUNTOS DE EBULLICION DEL H 20 Y D,0

Presión T. observada A T  , Pres ión T. observada ¿ t \
(psia) ( ’ C) ' ( a c ) (psia) ( ° C ) (°C)

2 6 6 . 2 r 2 OS, 2  l - 0,  141 1 0 1 4 , 7 2 8 5 , 0 5 0 ,  708  '
3 1 4 , 5 4 2 1 6 , 5 5 - . 047 1 2 0 4 , 5 2 9 6 , 7 7 , 832
3 3 5 ,  94 2 1 9 , 9 2 - , 0 1 0 1 3 7 0 . 4 3 0 5 , 8 9 , 92 7
3 4 0 , 0 0 2 2 0 . 5 5 - , 007 143-5, 0 3 0 9 , 2 3 , 952
3 4 0 , 7 9 220 . 66 - , 003 1 5 9 4 , 9 3 1 6 , 9 6 1, 063
3 4 0 ,  92 220,68 , 000 i 7 S 2 , 3 3 2 5 , 7 4 1, 150
3 4 2 , 2 7 2 2 0 , 8 9 , 004 1 7 9 9 , 5 3 2 6 , 0 4 1, 162
3 4 5 , 2 9 2 2 1 , 3 4 , 008 2022,6 33 5,  04 1, 26 8
3 5 0 .  71 2 2 2 , 1 5 . 0 1 9 2 2 1 5 , 6 3 4 2 , 2 4 1. 343
3 5 4 ,  9 1 2 2 2 , 7 8 , 023 2 4 9 2 , 3 3 5 1 . 6 7 1 , 4 6  8
3 6 0 ,  18 2 2 3 , 5 5 , 033 2 7 3 7 , 0 .359 ,  3 0 1 , 5 7 5
3 6 4 , 5 3 2 2 4 ,  1 9 , 03 5 2 9 6 4 , 5 3 6 5 , 8 5 1,68
3 7 1, 00 2 2 5 ,  1 1 , 0 4 9 3 0 3 7 , 9 3 6 7 , 8 7 1, 70
3 7 6 , 4 6 2 2 5 , 9 0 , 0 5 1 3 0 8 6 , 2 . 3 6 9 , 1 2 1 , 7 5
3 3 5 ,  03 2 2 7 , 0 9 , 063 3 1 3 2 , 3 3 7 0 , 4 1 1, 72
3 8 6 , 0 3 2 2 7 , 2 2 , 06 5 3 1 3 8 , 4 3 7 0 , 5 1 1 , 7 8
4 10, 00 2 3 0 , 4 5 , 107 3 1 5 8 , 5 3 70 ,  75 2 , 0 8
4 15, 04 23"1, 12 , 1 1 5 3 1 7 6 , 5 3 7 0 , 9 2 , 3 9
6 10.-89 2 53,  05 , 362 3 1 9 0 , 6  ' 3 7 0 , 9 2 , 7 1
8 1 0 ,  15 2 7 0 , 3 9 , 544 3 2 7 0  ± 10 3 7 0 ,  9 3 , 2
*

I T  = temperatura de e b u l l i c i ó n  de l  H , 0 - temperatura de e b u l l i c i ó n  de l  D zO -

13-p.55
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_ Temperatura4̂

Punto de ebullición del D20 y H 20 en las vecin­
dades del punto crítico.

13-p.55

iran Hg 
too

52.C 
80

VO

-v¿7

P*to ~Pc¡t

S,

\
n* r l * (

r
'4/U i/í’ LUU CÍJ <■

Valores experimentales de ..diferencias de presiones de
í ic n ia  v  a m i a  n o c a r lnagua y agua pesada. 

15-p.6
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PRESION DE VAPOR SOBRE HIELO (mm de Hg)

°c
0 2 4 (5 8

! - 0 0 000070 000048 000033 000022 00001 51
- s o 00010 00029 0<M)20 00014 Oí >010
- 7 0 00104 001 13 .00105 m<>77 onnr.o
- 6 0 oosos 00614 .00464 '

00340 0026!
- 5 0 02955 0230 .0178 013* 0106
- 4 0 0966 0768 0600 0481 0378
- 3 0 2359 2318 1873 1507 1200

°C 0 .0 0 .2 0 .4 0 .6
' 1

O.S

-  20 0 317 0 311 0 304 0 208 0 202 !
- 2 8 0 351 0 344 0 337 0 33,0 0 324
- 2 7 0 380 0 381 0 374 0 366) 0 350
- 2 6 0 430 0 422 0 414 0 405 ■ 0 397
- 2 5 0 476 0 467 0 457 0 448 0 439 1
- 2 4 0 526 0 515 0 505 0 495 0 486
- 2 3 0 580 0 569 0 558 0 547 0 536 ;
- 2 2 0 640 0 627 0 615 0 603 0 592 J
- 2 1 0 705 0 601 0 678 0 665 0 .652 j

- 2 0 0 770 0 701 0 747 0 733 0 719 |
l i iiiiii

0 .0 0 .2 0 .4 0 .6 O.S

- 1 0 0 854 0 838 0 822 0 806 0 .791
-  18 0 030 0 021 0 004 0 887 0 .870
-  17 1 03! 1 0 i 2 0 003 0 075 0 956
-  16 1¿ . 132 1 1 1 1 1 00] i 070 1 051
- 1 5 1 241 1 210 1 196 i 175 1 153
- 1 4 1 361 1 336 1 312 i 288 1 264
- 1 3 1 400 1 464 1 437 i 411 1 386
- 1 2 1 632 1 602 1 574 *X 546 1 518
- 1 1 1 785 1 7 53 1 722 1 691 1 661
- 1 0 1 050 1 016 1 883 1 840 1 817 i
-  0 2 131 o 003 2 057 2 021 1 985

i

-  8 ‘> 326 2 285 2 241» 2 207 2 16S 1
-  7 •> 537 *) •103 <> 4 50 2 408 2 367 !

-  6 2 7 65 2 718 2 672 2 626 2 581 ¡

-  5 3 013 2 062 2 912 2 862 2. 813 '
-  4 3 280 3. 225 3 171 3 117 no 065
-  3 , . 3 568 3 509 3 451 oO 393 3. 336
-  2 3 880 3. SI 6 3. 753 3. 691 3. 630
-  1 4 217 4. 147 4 079 4. 012 3. 946
-  0 4 570 4 . 504 4. 431 4 359 1 4 2S7

14-p.D-108
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PRESION DE VAPOR DEL AGUA EN nim de llg

Temp.
°C 0.0 0.2 0.4 0.6 0.8 Tem p. 

°C 0.0 0.2 0.4 0.6 O.S

- 1 5 1 436 1 . 414 1 . 390 1 308 1 315 42 61 50 62 M 62 SO 63. 16 64 12
- 1 4 1 560 1 534 1 511 1 4S5 1 400 43 64 SO 65 ■18 00 16 66.SO 67 56
- 1 3 1 091 1 605 1 637 1 611 1 585 44 6S 20 08 97 .09 69 70. 41 71. 14
- 1 2 1 834 1 804 1 776 1 748 1 720
- 1 1 1 . 9S7 1 . 955 1 924 1 893 1 803 45 71 SS 72. 62 73 36 74. 12 74 S8

40 75 65 76 43 7 1 21 7S. 00 78 80
- 1 0 2 149 o 116 2 0S4 2 050 o OIS 47 79 60 SO 41 81 23 S2 .05 S2 87
-  9 2 326 o 289 o 254 2 219 2 1S4 48 83 71 S4 50 85 42 80. 28 87 14
-  8 2 514 o 475 2 437 2 399 . 2 362 49 88 02 SS 90 S9 79 90. 09 91 59
— 7 2 715 2 074 2 633 2 593 2 553
-  6 2 931 2 887 2 843 2 800 *■> 757 50 92 51 93 5 94 4 95. 3 96 3

51 97 20 9S 2 99 1 100. 1 101 1
-  6 3 163 3 115 3 069 3 022 2 976 52 102 09 103 1 104 1 105. 1 106 2
-  4 3 410 3 359 3 309 3 259 3 211 53 107 20 IOS 0 109 3 110. 4 111 4
-  3 3 673 3 620 3 567 ó 5i4 3 461 54 112 51 113 0 114 7 115. 8 116 9
-  2 3 956 3 89S 3 S41 3 7S5 3 730
-  1 4 258 4 196 4 135 4 075 4 016 55 US 04 119 1 120 3 121 5 122 6

56 123 SO 125 0 126 2 127 4 12S 6
-  0 4 5< 9 4 513 4

CO 4 3S5 4 320 57 129 S2 131 0 132 3 133 5 134 7
58 136 08 137 3 138 5 139 9 141 2

0 4 579 4 647 4 715 4 785 4 855 59 142 00 143 9 145 2 146 6 14S 0
1 4 926 4 99S 5 070 5 144 5 219
2 5 294 5 370 5 447 5 525 5 605 60 149 38 150 7 152 1 153 5 155 0
3 5 6S5 5 766 5 84 S 5 931 6 015 61 3 50 43 157 S 159 3 160 S 162 3
4 6 101 6 187 C 274 6 363 6 453 62 163 77 165 0 100 S 168 3 169 8

63 171 3S 172 9 174 5 176 1 177 7
e 6 543 6 635 6 728 6 822 6 917 64 179 31 ISO 9 182 5 1S4 0 185 8
6 7 013 7 111 7 209 7 309 7 411

ISO 190 9 192 1947 *7 513 7 617 7 722 7 S2S 7 930 65 187 54 0 C 3
s k 0-15 S 155 S 267 8 380 S 494 60 196 09 1‘J7 8 l'.rj 5 ¿Oí 3 i
9 8 609 8 727 8 S45 8 905 9 0S6 67 204 90 20b S 20 S 0 2 iÜ 5 212 0

üS 2 ! 1 17 216 0 218 0 219 9 221 8
10 9 209 9 333 9 458 9 5S5 9 714 09 003 73 225 " 227 i 229 7 231 7
11 9 S44 9 976 10 109 10 214 10 330 70 t 235 i 237 7 239 7 241 8
12 10 51S 10 658 10 799 10 941 11 085 7! a 210 0 2-18 2 250 3 252 4
13 11 231 11 379 11 52S 11 OSO 11. 833 72 25-1 0 250 8 25'.) 0 261 2 203 .£
14 11 9S7 12 144 12 302 12 462 12 024 73 265 7 20S 0 270 072 Ó 274 8

290 13 461 74 277 2 279 4 2S1 S 284 2 2S6 6
15 12 7SS 1 o-> 953 13 121 13

20816 13 631 13 S09 13 9S7 14 160 14 347 75 289 1 291 5 °o 1 0 290 4 S
17 14 530 14 715 14 903 15 092 ■ 15 284 76 301 ■i 303 S 306 4 308 9 311 4
1S lo 477 15 673 15 S71 16 071 16 272 77 314 1 310 0 319 2 322 0 324 6
19 16 477 16 6S5 16 894 17 105 17 319 7S 327 3 330 0 332 S ooo 0 33S 0

79 341 0 343 S ■ 340 6 349 4 352 2
20 17 535 17 753 17 974 18 197 18 4'¿2

303 36621 18 650 18 8S0 19 113 19 349 19 5S7 80 355 1 358 0 301 0 8 S
22 19 S27 20 070 20 316 20 505 20 815 81 309 7 372 0 375 6 378 8 «>o l S
23 21 06S 21 324 21 583 21 845 22 110 82 384 0 388 0 391 2 394 4 397 4
24 22 377 22 61S 22 922 23 198 23 170 83 100 e> 403 8 0 410 2 413 6

84 416 s 420 2 423 0 420 8 430 O
26 23 750 24 039 24 326 24 017 24 912 85 , (3 437 0 410 4 444 0 447 5
26 25 209 25 509 25 S12 26 117 26 420 SO 450 9 454 4 458 0 461 0 465 2
27 26 739 27 055 27 374 27 096 2S 021 S7 40S n 472 4 j 0 0 479 s 4S3 4
2S
29

28
30

349
043

2S
30

680
392

29
30

015
745

29
31

354
102

29
31

697
461 58 .

59
487
500

í
1

491
510 O 

O 
►

494
513

7
9

49S
517

5
8

502
521

2
8

30 31 S24 32 191 32 561 32 934 33 312 90 525 76 529 77 533 SO 537 86 541 95
31 33 695 • 34 082 34 471 34 S64 35 .261 91 546 05 550 18 554 35 558 53 562 7o
33 35 663 36 oes 36 477 36 891 37 .308 92 560 99 571 20 575 55 579 S7 584 22
33 37 729 3S 155 38 5S4 39 OIS 39 .457 93 588 60 593 00 597 .43 601 .89 006 3S
34 39 898 40 .344 40 796 41 251 41 .710 94 010 .90 615 44 020 .01 624 .61 629 .24

35 42 175 42 644 43 117 43 595 44 .078 95 633 90 638 59 643 .30 648 .05 652 . S2
36 44 .563 45 .054 45 .549 46 .050 46 . 556 90 057 02 062 45 007 "1 672 20 677 . 12
37 47 .067 47 582 48 .102 48 .627 49 .157 97 082 07 • 687 04 (.92 05 697 10 702 . 11no
38 49 .692 50 .231 50 774 51 .323 51 .879 98 707 .27 712 .40 7 17 50 722 . 75 727
39 52 .442 53 .009 53 5S0 54 .156 54 .737 99 733 .24 738 53 743 . 85 749 .20 754 . ¿3>S

57 .11 57 100 700 .00 7 r>.‘>. 45 770 93 776 .44 782 .00
40 55 .324 55 .91 50 51 .72 101 7S7 . 57 793 . 18 798 .82 SO 4 .50 S10 .21
41 58 .34 58

__
.90 59 53 60 22 00 .86

14-p. D-109
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PRESION DE VAPOR DEL AGUA

P r e s i ó n
T em p.

°F

¡

¡Tercp.

° c

P r e s i ó n Tem p.

°F
mm

L i b r a
p o r
p u l g . 2

nm
L i b r a
p o r
p u l g . 2

2.5100 4<;> 30.5 404 0  1 310 74024 I*) 1431 390 «590.0
2,504.; CO 4-3 033 405 8 t a u 75012 in 1451 083 50 1 .8
2 599 i 28 502 017 407 6 o l2 76070 C-0 1471 070 5113.0
204 19 5° 511 450 4 -9 4 1 .313 77117 20 203 505 .4
20912 30 520 •100 471 i 314 7$ 100 0O 151 i 484 507 .2

27381 28 ."20 407 473 0 315 79230 CO 1532 05S 50 9 .0
2785* 52 53 * *;;> «5 4 74 8 310 $020 1 00 1552 632 C«iO 8
28335 8 ; .V. 7 926 470 0 13 317 81373 20 1573 501 0 0 2 .6
2 < 7ri 557 300 478 4 O 1 8 82467 00 1534 003 G04.4
•-VÍ17 OO 500 898 4 SO 2 tiH 319 33,509 t)0 1615 972 606 .2

20317 S i 575 583 4.55 2 0 320 S J OSO SO 1037 575 60S .0
* y , j  { 00 5*0 370 483 S ¡¡ 321 85> io 20 1059 472 OuO.8
3P«37 70 305 •4*5 6 322 80959 20 lO 'sl 5 re e n  o
31 3 50 84 coo 342 487 4 •i 323 88114 4C 1703 854 61 3 .4
31.>85.04 010 550 489 2 *3 324 S9277 20 1720 339 01 5 .2

32417 *0 620 85S 401 o 325 904 Í7 00 17 4S 971 5 1 7 .0
32957 40 037 2D‘> 492 S H 320 91033 20 1771 897 6 !$ .$
33505 30 047 SSS 494 6 ¡ o?~ 92826 40 1794 909 0 2 0 .6
3*0 >9 40 653 601 496 4 i 328 9 i J i 2 40 IS IS 4*3 ¿'22 .4
34018 70 059 417 4 9 3 .2 320 05273 00 1842 2l>l 0 2 4 .2

3M 83 00 6^0 425 500 0 i 330 90512 <tn 1S06 245 6 2 6 .0
3,0701 SO C91 520 V  ♦«n» 1 8 3 331 07758 80 1890 315 6 2 7 .3
36313 20 702 703 «>03 6 332 99020 40 1014 742 6 2 0 .6
36 20 7 i i 152 505 4 3. -̂3 100297 20 1930 431 6 3 1 .4
37520 56 725 703 507 2 ¡334 ¿01531 60 1961 267 03 3 .2

3S133 00 737 372 509 0 ti 335 102881 20 195*9 39S 63 5 .0
38742 52 740 15S 510 8 ¡| 336 10 i 100 C-0 2014 822 6 3 0 .8
3:301 02 7*1 \ ‘r> 512 337 105520 00 2040 5 iO 6 3S . 6
ÍV.VI'm’ 01 215 514 4 }\ 33S 11V.->71 20 2000 552 640 .4
•IoOI J Í£>v> 4 j¿ 51o 2 M X ÜO — *- ~r 1 2oi*- 7 iü j  Ó 4J.2

Teircp.

°C

P r e s i ó n

L i b r a
p o r
puJ o 2O •

100 700 14 696 212 0
101 787 51 15 22 S 213 8
102 815 86 15 776 215 6
103 845 12 16 342 217 4
104 875 00 16 921 213 2

105 006 07 17 521 221 0
8106 937 c»-> 18 130 222

107 970 60 1S 768 224 6
IOS 1004 42 19 422 226
100 1038 92 20 089 228 2

110 1074 56 20 779 230 0
111 1111 20 21 4S7 231 8
112 114$ 74 22 213 233 6
113 1187 42 22 961 235 4
114 1227 25 23 731 237 2

115 1267 OS 24 519 230 C
116 1309 94 25 330 240 3
117 1352 95 26 162 242 0
11S 1397 18 27 C17 244 4
119 1442 63 27 896 246 2

120 14S9 14 28 795 24S 0‘
121 1536 80 29 717 240 8
122 15S6 04 30 669 251 6
123 163 ó 36 31 642 253 4
124 ¡6S7 81 32 637 255 2

125 1740 93 33 004 257 0
126 1705 12 34 712 258 S
127 1850 83 35 789 200 6
12S 1907: 83 30 891 202 4
129 1906 35 3S 023 264 ••■>

130 2026 16 30 ISO 206 0
•131 2087 42 40 oo4 2t>7 s
132 2150 42 41 ó >2 200 6
133 2214 01 12 824 271 4
134 2 2 SO 70 44 103 273 •>

135 23)7 26 3 SO 275 0
130 2410 34 40» 7_4 270 8
137 2488 10 4 b 113 278 0
133 2500 67 40 515 2 SO 4
139 2634 84 50 050 282 2

140 2710 92 52 421 2S4 0
141 2788 44 53 920 2S5 8
142 2*07 48 5» 44'? •■>•<7 6
143 2918 80 57 020 289 4
144 3031 64 58 622 291 2

145 3116 76 60 268 293 0
146 3203 40 61 944 294 S
147 3292 32 63 663 290 6
14S 33*2 70 65 412 298 4
149 3476 24 67 220 300 2

150 3570 45 69 042 302 0
151 3067 00 70 oos 303 8
152 3760 50 72 833 305 0
153 3866 s s 74 773 307 4

‘ 154 3970 24 76 772 309 2

155 4075 88 78 S15 311 0
156 4183 80 80 901 312 8
157 4293 24 83 018 314 6
158 4404 96 S5 17S 316 4
159 4519 72 87 397 31S 2

160 4636 00 89 646 320 0
161 4755 32 91 953 321 S
162 4S76 92 94 301 323 6
163 5000 04 06 685 325 4
164 5126 90 99 139 327 2

165 5256 16 101 633 320 0
166 5380 SS 104 105 330 8
167 5521 40 106 706 332 C
168 5658 20 109 412 334 4
169 579S 04 112 .)  16 336 2

Temp. HTemp

i ‘ 12r>] 10 797 51S 0 Ú 3*0 100592 0») 2119 103 6 4 1 .0
41010 v'm.‘4 U 519 8 : u i 1 1¡ «>0 2145 7H3 645 8

os '94 521 6 íi 342 ’ ’ ?:-'58 40 2172 657 647 6
t ; ’j-i r;*-. 523 34 T P 3 7 4 0 20 2199 550 040 4
439^2 10 .s is 929 525 2 341 i 15178 00 2227 179 00 1 .2

4 4 “ - i V. J 053 r.>7 0 ií 345 11001 t 4,> 2254 954 053 0
4.S2r'ó 4»* 875 <07 528 s ó4o 11^>73 00 22 *¡3 171 0 5 4 .8
45904 04 88*. 700 530 0 Ij 317 119532 80 2311 387 6 : 6 .6
40009 902 4:>7 532 4 34S 121011 50 2340 044 6 :8 .4
473S2 20 9Ití! >.v-> 534 ú 349 122504 40 23C8 £4S 6 5 0 .2

43101 20 930 183 530 0
»#

350 124001 00 2307 790 6 0 2 .6
4-83:'. so 9*4 201 s b 35!. 12 5521 *0 2427 191 003. K
4 9 '7 0 :M 539 6 ¡ 3 '2 127040 20 24o0 730 005. C
50310 50 972 903 54 í 4 á 353 128599 00 2486 710 00 7 .4
510 ,2 76 9b7 5v> 543 354 130157 60 2516 837 0 6 0 .2

51S3S os 1002 385 545 0 «j 355 131730 80 2547 25S 6 7 1 .0
52011 7 0 1017 345 5*0 s a 356 133326 80 2578 119 6 7 2 .8
53305 3“ 1032 í* *7 t-, •i 357 1^ J'*i5 00 2000 422 6 7 4 .6
5 * I r>7 24 ){■ 17 810 550 4 «i 13r’.57v *;o 2641 OIS 670. <
549 >9 04 ino3 314 552 0 ww

350 13>228 80 2072 908 678. ¿

55799 •v 1078 9>0 551 0 '} 300 139S’*3 20 2 705 093 6 8 0 .0
5r<01_ 40 lO'.-.-i 7 * >r» 8 •j 301 141572 •'0 2737 57 1 C r.l.S
574 t 3 40 1110 871 557 0 302 143-75 20 2770 490 6 ^ 3 .6
58284 4u ¡127 030 4 -1 3o¿ 141992 80 2803 703 0 :5 .4
59135 60 1143 496 501 2

i
364 11*3733 20 2837 357 68 7 .2

59994 40 llOO 102 563 0 I 305 14^519 20 2S71 S92 6 3 9 .0
69800 80 1170 J-53 504 $ 150320 40 2906 722 6 9 0 .8
01742 40 1193 903 5««6 6 3 .V.7 152129 20 2941 69S 0 9 2 .6
62024 m 1210 950 508 s íí 30> 153060 80 2977 116 6 9 4 .4
63523 40 1228 439 570 2 «»»

369 155815 20 SO 12 971 6 9 6 .2

0 1 $32 SO 1215 <>•'■7 572 0 8 370 157092 40 3049 273 69$. 0
05352 40 1203 709 573 S s 371 150544 80» 30v5 8Sri 6 9 9 .8
60279 00 1281 *>3H 575 A 372 161507 00 3123 0 t7 701 6
07214 40 1290 714 577 4 373 103108 40 3100 003 703 4
6M56* bO 1317 937 579 i

Ú
3< 4 105407 20 3109 013 7 0 5 .’J

69114 40 1330 454 581 0 ci
70u72 10 1351 071 582 8 »3
71052 40 1373 .929 584 0 4
72048 00 1393 181 5 nj 4
73028 40 U 12 139 588 0

¡

14-P.D-110
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PUNTO DE EBULLICION DEL AGUA (ESCALA HIDROGENO)

p . . d é c i m a s  d e  m m

m m .0 .1 ■2 .3 .4 ■5 ! .6 .7 .8 .9

700 97 .7 1 4 718 7°2 725 729 733 1 737 741 745 740
701 753 757 761 765 760 773 1 777 781 785 7 SO
702 7'J2 706 800 801 SOS 812 ¡ 816 820 821 S28
703 832 836 810 84 4 847 S5I | S55 S50 863 867
704 871 875 S79 SS3 S87 SOI | 805 800 902 006

705 97 .0 1 0 914 91S 022 026 030 ! 034 038 042 016
7m 949 053 957 961 065 969 i 073 977 081 9*5
707 089 903 096 000 004  1 003 : 012 ‘016 020 024
705 93 .0 2 $ 032 036 0?0 013 017 ! 051 055 o ro 0f>3
709 067 071 075 070 082 0*5 i 090 001 003 102

710 9S .100 110 114 U S 121 125 | 129 133 137 - J U
711 145 149 153 157 160 164 ¡ 16S 172 176 ISO
712 1SI 1S8 102 105 100 203 1 207 211 215 219
713 223 227 230 234 23S 2 12 ] 216 250 254 253
711 2GL 265 209 273 277 2S 1 ! 285 280 292 206

715 95 .3 0 0 304 30$ 312 316 320 323 327 331 335
710 339 343 347 351 355 35S 362 366 370 374
717 378 382 385 380 303 307 ■ 401 405 400 412
71S . 416 420 421 423 432 436 410 413 4-17 451
719 455 4-59 463 467 470 474 478 482 486 400

720 9 3 .4 0 3 407 .501 505 500 513 517 520 524 .52$
721 532 536 ¿40 5 4 1 547 551 555 550 563 567
722 570 574 578 582 ' 586 500 503 507 601 605
723 000 613 617 620 624 628 632 636 6-10 613
724 647 651 655 650 662 666 670 674 678 6 S2

725 9 8 .OSO 689 603 607 701 705 709 712 716 720
726 724 72S 732 735 739 743 747 751 755 758
727 762 760 770 i 74 7S1 7S5 780 703 707
72S S04 SOS S 12 816 SiO 823 827 S31 835
729 S3S 8-12 846 850 S54 S56 861 S65 869 873

730 98 .S 77 8 S0 S84 SSS 802 806 800 903 907 911
731 915 918 «)2 > 926 930 031 037 941 945 910
732 953 956 060 061 96S 972 075 970 0S3 0S7
733 991 904 ' 908 *002 ; 006 ¡ 010 013 ■017 >021 0 3 5
734 9 9 .0 2 9 032 036 040 014 018 051 055 050 063

735 9 9 .0 6 7 070 074 07$ 082 0^5 0^0 003 097 101
«¿6 104 IOS 112 i 16 l l y 123 127 131 135 13$
737 1¿2 146 : óo 15 'i 157 161 165 160 172 176
73S 180 184 187 191 195 190 203 '■>0 ; 210 214
730 218 221 225 220 233 236 240 241 24S 252

740 99 .2 5 5 250 . 263 207 270 274 278 2S2 ! 2S5 250
741 293 207 300 304 SOS 312 316 1 310 ! 323 327
742 331 33 V 335 312 3 lt> 350 353 357 ; 3 6 i 304
743 36S 372 376 > 370 3 n3 3 i7 3‘J l . 304 1 30$ 402
744 406 •iOO 413! ' 417 i 4 2 i 424 428 432 j 436 439

745 9 9 .4 4 3 i 447 ' 451 ! 454 ! 45S 462 466 460 1 473 477
746 431 i 484 i 4SS 1 402 i 405 400 503 507 1 510 514
747 515 1 522 | 525 ! 520 ■ 533 537 540 544 t 548 i 5 5 1
74S 555 l 550 | 563 ! ÓÍ6 ; Oé 0 574 578 5S1 1 585 1 ÓS‘.»
749 592 1 596 1 600 * C04 l 607 611 615 ! 619 1 622 ' 626

P | décim as de irnn
m m .0 .1 •2 .3 .4 .5 .6 •7 •8 .9

750 9 9 .6 3 0 633 637 641 645 64S 652 656 650 663
751 667 671 674 678 682 686 f.sO 603 607 700
752 704 70S 712 715 719 723 726 730 734 738
753 741 745 740 752 756 700 764 767 771 775
754 778 782 786 700 703 797 SOI 804 808 812

755 99 SI 5 819 823 827 830 834 833 841 S45 810
756 852 856 860 863 867 871 875 87$ SS> 886
757 889 803 807 000 00-4 908 911 015 910 923
758 926 030 034 937 041 045 043 952 956 050
759 963 967 970 074 97S 982 985 999 903 906

760 100 000 004 007 011 015 OIS 022 02G 029 033
761 037 040 044 048 052 055 059 063 066 070
762 074 077 081 OS5 OsS . 002 006 099 103 107
763 110 114 118 121 125 120 132 136 140 143
764 147 151 154 158 162 165 160 173 i 76 180

765 100 184 187 101 105 198 202 206 209 213 216
766 220 224 227 231 235 238 040 241» 249 253
767 257 260 264 26S 271 275 270 2 S-i 286 200
768 293 207 300 304 30S 311 315 3 1 Í 322 326
769 330 333 337 341 344 34S 352 355 359 363

770 100 366 370 373 377 3S1 384 3SS 392 395 309
771 403 406 410 414 417 421 424 42S 432 435
772 430 412 446 450 453 457 461 464 46$ 172
773 475 479 4 $3 4S6 400 493 407 501 504 508
774 511 515 519 522 526 530 533 537 ¿40 544

775 100 548 551 555 550 662 566 569 573 $77 5S0
776 584 5S8 591 505 59S 602 606 609 613 616
777 620 624 627 631 634 633 042 645 649 653
77S 656 660 663 667 071 674 67o M 685 6$9
779 692 696 689 703 707 710 714 718 721 725

780 100 728 732 735 739 713 746 750 753 757 761
781 764 768 772 775 779 7S2 7i>6 789 793 797
782 800 804 807 811 S15 SIS 822 S25 S29 833
783 836 840 843 847 S51 854 858 861 865 ’St>9
784 S72 876 879 883 886 800 804 897 901 90-4

785 100 .903 912 915 919 922 926 029 933 937 940
786 044 o 17 951 95-i 053 962 rj.’ - r-, -a 07 2 C7'
7^7 970 983 9s7 900 904 997 Ó oí '•003 -012
7>S 101 015 019 022 026 OJO 033 037 010 l>14 047
7S9 051 051 058 062 C65 069 C72 «J76 079 083

700 101 0S7 000 004 007 101 104»- 10$ 112 115 119
791 122 126 120 133 136 140 1 ¿4 147 151 154
792 158 161 105 16**» 172 176 170 ]>3 186 190
793 103 107 200 20 i 207 211 215 222 225
794 229 232 236 230 243 246 250 254 257 261

' 795 101 264 26S 271 275 273 282 2*6 2Ñ9 203 206
796 3'X) 303 307 310 314 317 321 324 328 332
797 335 330 342 346 349 353 356 360 363 367
79 S 370 374 377 3 n1 385 3*>8 302 305 300 402
700 406 400 413 416 420 423 427 430 434 437
500 101 441 ......

14-p. D-102
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VARIACION DE LA TENSION SUPERFICIAL DEL D20 CON LA TEMPERATURA

Temperatura

°C

Tensión superficial 

del D2O dinas/cm
Temperatura

°C

Tensión superficial 

del D 2O dinas/cm

99,0 58,5 174,6 42,4

110,8 56,0 184,8 39,9

124,0 53,8 193,8 38,0

145,6 48,7 216,0 32,8

160,8 45,3 ------

13-p.ll

Variación de la tensión superficial del D 2O ¡ 
con la temperatura. ,

13-p.11 !
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VISCOSIDAD ABSOLUTA DEL D 20 Y AGUA LIVIANA ( EN CENTIPOISE)

Temperatura
°C

Agua liviana Agua pesada 
99,56 %

Valores extrapolados 
100 1

5 1,5230 1,9858 1,9878

20 1,0050 1,2503 1,2514

40 0,6551 0,7866 0,7872

60 0,4679 0,5509 0,5513

80 0,3558 0,4138 0.4141

95 0,2985 0,3452 0,3454

13-p.l2

Temperatura °C

Viscosidad del D 20 y I^O en función de la tempera- ,

tura. ’

13-p.13 I
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RELACION DE VISCOSIDADES D20/H20

Temperatura
D20 a 

99,561
^2^ a 
1001

5 1,3038 1,3052

20 1,2441 1,2452

40 1,2008 1,2017

60 1,1774 1,1782

80 1,1630 1,1637

95 1,1563 1,1570

13-p.12

VISCOSIDAD DEL D 20 (99,21), Q

Temp.
V

V
V

30 1,21 0,969
45 1,19 0,713
60 1,18 0,552
75 1,17 0,445
90 1,15 0,365

100 1,14 0,323
125 1,13 0,252
150 1,12 0,208
175 1,11 0,175
200 1,11 0,151
225 1,10 0,135
250 1,10 0,124

13-p.12
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VISCOSIDAD CINEMATICA v (EN CENTI-STOKES)

T °C v .105

25,5 1004

32,0 842

45,4 654

51,0 591

63,0 491

84,6 344

13-p.14

0  5 0  1 0 0  ;
% D20 (en peso)

Viscosidad cinemática (en centi- stokes) , 

13-p.14
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VALORES MEDIOS DE LA VISCOSIDAD DEL D 20 A LAS PRESIONES DE SATURACION

u0H

•U 920f '
(en kg/'seg / m 2 )

I-1 o2o -3

0
O

^ °2° /' 10 
(en kg/ seg / m 2)

I-1 o2o

u v ^ m2o

15 140, 5 1, 258 150 21, 6 1, 137

20 127, 7 1,247 160 20, 0 1, 133

30 103, 3 1,228 170 18,8 1, 130

40 80, 7 1, 212 180 17,6 1, 128

50 67, 1 1, 199 190 16,5 1, 125

60 56, 9 1, 188 200 15,6 1, 123

70 48, 8 1, 179 210 14,9 1, 122

80 42, 4 1, 172 220 14,2 1, 119

90 37, 4 1, 165 230 13, 6 1, 118

100 33 , 4 1, 159 240 13, 1 1, 117

110 30, 4 1, 153 250 12, 5 1, 115

120 27, 8 1, 148 2 60 12,0 1, 113

130 25,4 1, 143 270 11,5 1, 110

140 23,4 1, 139 280 11, 1 1, 109

13-p.15

í t M .

M H z O

Relaciones de viscosidad de H70 y D20 

13-p.15
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RELACIONES DE VISCOSIDADES DE LOS 
VAPORES DEL D20 Y H 20

T em p eratu ra  CF 

V is c o s id a d  d e l  D^O a l a  p r e s i ó n  d e  s a t u r a c ió n

13-p.13
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VISCOSIDADES DE LOS VAPORES DEL H 20 Y D 20 

A  LA PRESION ATMOSFERICA ( EN y POISES)

T (°C)
y H 20 y D20

0 88,4b ------

50 106,4b ------

100 124,5b ------

150 142,5b -----

200 157,9 161,6

250 176,5 180,9

300 195,4 201,0

400 234,4 241,5

500 273,2 282,2

600 313,1 321,9

700 351,5 360,7

800 388,5 397,5

900 424,9 432,4

1000 460,0 466,0

1100 490,3 496,2

1200 517,4 523,1

1300 542,1 546,5

1400 564,1 569,6

1500 584,5 590,2

1600 606,lc 611,4d

1700 626,0C 631,8d

1800 645,3C 651,4¿

13-p.16 

Nota:
Los valores obedecen a las relaciones: 

(b) vi = 88,4 + 0,361 t

T 5/2
O") y = ____________________________ _

K J 16360 + 0,066756 T^

7 5/2

(d) y = ---------------------- 7
17062 + 0,065926 T 2
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VISCOSIDAD DEL AGUA PESADA 100°s

t, °c 5 10 15 20 25 30 35

MD20/MH20 1.309 1.286 1.267 1.249 1.232 1.215 1.198

y H 20 ,cp 1.519 1.310 1.145 1.009 0.895 0.800 0.721

M D20,cp 1.988 1.685 1.451 1.268 1.103 0.972 0.864

15-p.lll

VISCOSIDAD DE SOLUCIONES DE H20-D20 a 25°C

41 do ‘c . s e g . t0. seg.
'

*c dc Por energ. 
cinética ^ reítoda

0.99998, 0.99993* 539.00 539.01 0.99996 0.00000 0.99996
• 1.00061 1.00061 533.88 533.50 1.00132 0.00000 1.00132
1.02368 1.02371 547.12 533.73 1.04939 0.00029 1.04968
1.04591 1.04597 559.46 533.70 1.09647 0.00056 1.09703
1.05783 1.05790 566.26 533.99 1.12184 0.00071 1.12255
1.07556 1.07565 575.33 533.56 1.15986 0.00092 1.16078
1.08903 1.08913 582.23 533.50 1.18860 0.00109 1.18969
1.10495 1.10508 590.35 533.63 1.22253 0.00127 1.22380

15-p.112

VISCOSIDAD DE MEZCLAS H 20-D20 REFERIDAS A  LA VISCOSIDAD :

DE AGUA PURA A  25°C 5

V % o l / ^  H zO V y sol/^1 H 20

0.000 1.000 0.709 1.161

0.206 1.046 0.848 1.195

0.368 1.082 0.980 1.226

0.550 1.123 1.000 (1.232)

15-p.112
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VISCOSIDAD DEL D20 99,651

t , ° c
cP

t,°C
y,

cP
t,°C

cP

4 2.25* 10 1.67 16 1.37

5 2.10 11 1.61 17 1.33

6 1.99 12 1.56 18 1.29*

7 1.90 13 1.51 19 1.25*

8 1.81 14 1.46 20 1.22*

9 1.73 15 1.41

* Valores obtenidos por extrapolación 

15-p.113

c p

2,0

1,5

1 ,0

0

Het o

............  i

+ _ G.N 

o -  Selv 
o -  H.  I

Lewis ; 

vood y F' 
,emonde

L i

'  R. Mac 

rost

)

)onalcP"

5 10 15 20 V
Viscosidad del agua pesada.

15-p.114
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VISCOSIDAD EXPERIMENTAL DEL AGUA PESADA Y COMUN

t,°c
y H 20 ,Cp M D 20,Cp y d 2o  /4-i?o

5 1.5230 1.9878 1.3052

20 1.0050 1.2514 1.2452

40 0.6551 0.7872 1.2017

60 0.4679 0.5513 1.1782

80 0.3558 0.4141 1.1637

90 0.3158 0.3658 1.1583

95 0.2985 0.3454 1.1570

100 0.2830 ' 0.3265 1.1538

110 0.2557 0.2941 1.1504

120 0.2328 0.2669 1.1467

125 0.2227 0.2551 1.1456

15-p . 115,

0.75

0.50

0.25

0.00

- 0 . 2 5

•*0.50
o so w  ' r

Viscosidades experimentales del 
agua pesada y liviana.

15-p.116
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VISCOSIDAD EXPERIMENTAL DEL AGUA PESADA

/ ep l P*
k g /c m 2

P.
kg-seg/'m4

o..
g seg /m m

1

■ti.
seg/  mm

vio»,
m2/ s e g

^D,O-,06‘ 1 f'-H.O-108. 
kg'seg/m ¡kg-seg/m

15.2 46.0 113.0 400 8 .84 200 17.94 130 147 117 1.256
16.0 47.5 113.0 100 36.88 50 80.00 128 144 114 1.263
16.5 47.9 113.0 400 8 .5 0 200 17.52 123 139 113 1.230
18.1 97.2 113.2 200 15.68 100 30.27 122 138 109 1.266
18.3 97.5 113.2 400 7.78 200 15.46 117 132 107 1 .234
18.3 97 .5 113.2 200 15.48 100 30.32 118 134 107 1.252
18.8 99 .0 113.2 200 15.32 100 29.86 118 134 103 1.264
19.1 55.0 113.0 400 7.88 200 16.18 115 130 105 1.238
19.2 51.5 113.1 400 7.62 200 15.17 114 130 105 1.238
20.6 57.0 113.0 400 7.38 200 14.70 110 125 101 1.238
47.4 70.8 113.1 200 8.45 100 16.92 62 .4 70.6 59.0 1.197
56 .0 75 .8 112.0 200 7. 69 100 15.97 54 .9 61 .5 51.3 1.199
68.3 89 .7 111.2 200 5 .95 100 11.43 45 .5 50.6 42.7 1.185
96.9 100.0 109.2 100 8.34 50 16.26- 31.4 34 .3 30 .0 1.143
98 .7 103.1 109.1 100 8.51 50 17.11 31.0 33.8 29.4 1.150

101.0 120.0 109.0 100 8 .75 50 18.23 30 .9 33 .7 28.7 1.174
109.2 100.0 108.2 150 4.92 75 9.16 29.0 31 .4 26.9 1.167
148.7 86 .0 104.3 80 7.10 40 13.53 21.5 22.4 19.4 1.155
201.2 111.2 93.3 80 5.38 40 10.10 16.0 15.7 14.0 1.121
20o. 3 242.0 9 9 . 8 ‘ 80 6.14 40 13.20 16.1 15.9 14.1 1.128
206.4 53.6 97.1 80 6 .0 0 40 12.94 15.6 15.2 13.6 1. 118
2 46.7 321.8 93.7 80 5.44 40 11.30 14.4 13.5 ' 12.1 1.116
247.2 325.0 93.6 80 5 .43 40 11.30 14.4 13.5 12.1 1.116
288.0 111.5 84.7 60 5.85 30 10.71 13.2 11.2 10.1 1.109

1 5 - p . 1 1 9

iI
DATOS EXPERIMENTALES DE VISCOSIDAD DEL D 20 VAPOR

t, °c
.v>

micro-
cp

t, °C
. v ,

micro- 
cp

t, °C
.w,

micro-
cp

200 161.6 700 360.7 1300 546.5

250 180.9 800 397.5 1400 569.6

300 201.0 , 900 432.4 1500 590.2

400 241.5 1000 466.0 1600 611.4

500 282.2 1100 496.2 1700 631.8

600 321.9 1200 523.1 1800 651.4

15-p.122
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VALORES DE VISCOSIDAD DEL D?0 

A IA PRESION DE SATURACION

uo

Cs)
6

& bO ~ G>
0  «
Q  bO1  «

o
¿T

"o
Q

i

oo
1 ^

Csj
£o \

o  bO 
T  Ü  
C tn
P  b0A Ai

15 140.5 1.258 150 21.6 1.137
20 127.7 1.247 160 20.0 1.133
30 103.3 1.228 170 18.8 1.130
40 80-7 1 .212 180 17.6 1.128
50 67.1 1.199 190 16.5 1.125
60 58.9 1.188 200 15.6 1.123
70 48 .8 1.179 210 14.9 1 . 12 2
80 42.4 1 .172 220 14.2 1-119
so 37.4 1.165 230 13.6 1.118

100 33.4 1.159 240 13. ¡ 1-117
110 30.4 1.153 250 12.5 1.115
120 27.8 1. 148 260 12.0 1.113
130 25.4 1.143 270 11.5 1.110
140 23.4 1.139 280 11.1 1.109

15 - p .120

Presión Kg/cm^ x 10~^

Viscosidad relativa del H^O. 

6-p. 1409
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VISCOSIDAD DHL AGUA

t ,  ° c

H ^ O D, tf-O

r? 1 i t» cP A% r¡ (1), cP V (2), cP\ /̂calcd 2̂)j CP <1

15 1.138, 1.139 - 0 . 0 4 1.4764 1.4732 1.4595 - 0 . 9 2
20 1.0024 1.0020 +0.04 1.2898 1.2797 1.2754 - 0 . 3 4
25 0 .8907 0.8904 +0.03 1.1245 1.1250 1.1132 - 1 . 0 4
30 0.7975 0.7975 0.00 0.9974 0.9945 0.9879 - 0 . 6 6
35 0.7191 0.7194 - 0 . 0 4 0 .8929 0 .8897 0.8846 - 0 . 5 7

17-p.273

VISCOSIDAD DEL D2 ’ 80

t, °C

p,  g crn"3

(muestra 1) ( muestra 2) 100% D; irO

15 1.202798 1.195212 1.216786
20 1.202203 1.194598 1.216223
25 1.201216 1.193599 1.215256
30 1.199879 1.192253 1.213930
35 1.198226 1.190598 1.212282

17-p.273

VISCOSIDAD DE ESPECIES ISOTOPICAS DEL AGUA

t ,  °C

7), cP 1

Occ

M

Q

D , tsO H , lfO H 2nO k 216o

15 1 .5 05 7 1 .4 347 1 . 20 08 1 .1 633 1 . 139
20 1 .3150 1 .24 71 1 . 056 4 1 .0 24 6 1 .0 0 2 0
25 1.1441 1 . 096 6 0 .9 3 8 1 0 . 9 1 0 5 0 . 8 9 0 4
30 1 .0140 0 . 9 7 3 2 0 . 8 4 0 0 0 .8 1 5 3 0 . 7 9 7 5  .
35 0 . 9 0 7 2 0 . 8 7 1 0 0 . 7 5 6 8 0 . 7 3 5 3 0 . 7 1 9 4

1 7 - p . 2 7 4
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ri Viscosidad del D o0 : Dekapoise . 10^~ Ns/m^.10

°c 0 1 3

10 11+12.7 1U23.0 11+22. ? 11+13. 6 1393. 9
20 1253.7 1225.3 1199.0 1172. Q l i h j . 3
30 537.1* 975.1 9 53-11 932. i-5- 91?-. 0
1+0 802.7 786.5 770.7 755. 5 7*i0. *7

50 661,3 6U9.U 637.9 626.7 '--'J.p . 8
6o 536.9 SlíP.,0 ‘-.V- l.i 0 p.
70 -77.9 ÚYl’. l y j , '+57. Q 1:51. 6
£o 1+16.6 U l l . 3 l+C-6.0 l+co. 0 393. 9
90 368.1 363.8 359.6 355. »+ 351. 1+

ico 328.8 323.3 321.9 313..5 315..2
110 256.6 £53.7 290.9 283..1 2t.>.
120 2¿9.8 567.4 2o‘j.O 262,.6 2cO,. j
130- 21+7 • 2 21+5.3 .-N l . 1 1c t ; .  L 2U1 ,.1 ?39 , 3
ll+C 227.9 225.2 221+.1+ 222..7 ¿.f.o...0

150 211.3 209.8 208.3 206..8 205..3
l'6o 196.9 195-6 134.3 193.. 0 191 '/
170 J í ~ .3 183.2 lo 2 . 0 ISO..9 179 # 7
i£-o 173.2 172.2 r ’1.2 170.. cL 109 . 2
l?o 163Jt 162.5 161.5 ¿c ,7 15? . 0

200 15“ .6 153.8 153.0 152 .151 ,k
210 1U6.8 11+6.0 11+5.3 11+1+ 11*3.0
220 139.7 139.0 135.3 137 .7 137 .0
230 133.3 132.7 132.-1 .1 '31 • ? 130
2¡+o 127.5 126.9 12Ó.1» 125 .8 125 , 3

250 122.2 121.6 121.1 120 *7 • « 120 .2
260 117.3 116.8 1 16 . 1+ 115 .-9 115 .5
270 112 .9 112.1+ 112.0 111 111 .2
28o 1C3.8

.

12-p.31

S £• 7 8 9

3-379.8 1337.7 1333.1+ 3307.6 1280.9
1119-2 1093.6 rJ.̂. ¿ lGl+1+,2
C9S.3 673.2 m # 7 636. '3 °19. 3
726.1+ 712.6 6c;O.P 686.1 c-73.5

605.3 5‘“':r. i 565.1 575.1+ 566,0
51!‘.8 r>07 c. ¡+99.1+ 1*92.1 Uc'+.o
lJ'+5. l> 5 1-27.7 rv> ro

391. C 366.2 381.5 376.9 3-/2.5
3!+7.i+ 3-43.6 339.3 336.1 332.4

312.0 308.0 3oc;.v 302.6 2?9.6
262.6 cOG. C 277. »- 27I+.0 272.3

253-6 231.1+ 2'0.3
237.2 255o 233. U 231.6 229.7
219.3 217.7 216.1 21!+. 5 212.9

203-9 202.5 201.1 19f).7 19 8.3
190.1+ 189.2 1Ó7.9 186.7 185 - 5
178 .6 177.5 17ÓJ+ 17 5.3 1 7 4 .3
lCS.2 167.2 166.2 165.3 i f_ 1. _ 1

153.9 1 5 8 .0 157.1 136.3 135-4

150.6 ] 1+9.8 IU9 .0 11+8.3 ll+ 7.5
11.3-1 il+2.4 11*1.7 ll+l.o l ¡+0.3
136.1+ 135.8 135.1 13U.5 ’ 57 <>

ijo.3 12-1.7 12J . I 123.0 j £ ..V . 0

12!+. 7 12Í+.2 12^.7 123.2 122.7

119.7 319.2 118.7 113.2 117.6
115.0 114,6 111+. 2 113.7 113.3
110.6 110.1+ 110.0 109.6 109.2

6
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VALCM-S EXPERIMENTALES DE VOLUMENES ESPECIFICOS DEL D20

2 5 0 •  c 3 0 0 •  c 351 °  c 3 6 0 °  C

P. k g / c m 2 V. C I D  3 / g P. k g / c m 2 V. C l l l V g P .  k g / c m 2 V .  c m J / g p .  k g / c m 2 v .  c m 3 / g

8 1 . 8 7 1 . 1 2 3 8 6 . 6 4 1 9 , 2 1 8 9 . 3 8 2 4 . 0 2 7 4 . 2 9 3 1 . 1 1

1 9 4 . 8 7 1 . 1 0 6 8 8 . 7 1 4 . 0 9 2 1 4 7 . 6 1 1 1 . 1 2 1 3 5 . 6 8 1 3 . 8 8
3 0 0 . 0 3 1 . 0 9 2 8 8 . 6 7 2 . 4 1 2 1 7 1 . 6 2 4 . 7 8 4 1 6 7 . 6 6 9 . 3 9 2

3 9 7 . 5 7 1 . 0 8 1 8 8 . 7 2 1 . 6 1 8 1 7 1 . 6 6 3 . 5 5 3 1 9 1 . 8 8 6 . 1 1 3

4 9 7 . 2 5 1 . 0 7 0 1 0 3 . 7 8 1 . 2 6 8 1 7 1 , H 0 2 . 0 6 0 1 9 3 . 9 0 4 . 0 0 5

— — 1 7 3  1 6 1 . 2 1 3 1 7 1 . 8 0 1 . 6 4 7 1 9 3 . 9 2 2 . 5 0 1

— — 2 4 2 . 2 8 1 . 2 2 3 1 8 6 . 6 3 1 . 5 6 0 1 9 3 . 9 3 1 . 8 2 2

— — 3 1 0 . 3 3 1 . 2 0 5 2 2 2 . 3 0 1 . 4 9 8 2 1 6 . 0 7 1 . 6 4 5

— — 4 0 0 . 4 1 1 . 1 8 5 2 0 2 . 2 8 1 . 4 5 1 2 5 1 . 6 4 1 . 5 5 9

— — — — 3 1 2 . 3 7 1 . 4 0 9 2 9 1 . 2 3 1 . 5 0 1

— — — — 3 7 4 . 0 3 1 . 3 7 0 3 4 1 . 9 2 1 . 4 4 9

— — — — 4 2 5 . 9 6 1 . 3 4 3 3 8 4 . 9 0 1 . 4 1 6

■— — — - - 4 9 6 . 7 5 1 . 3 1 3 4 3 2 . 8 2 1 . 3 8 6
-- 4 9 6 . 4 3 1 . 3 5 3

3 6 9 c 3 7 1 •  c 3 7 2 °  C 3 W T  C

p .  k g / c m 2 v ,  C l l l V g p .  k g / c m 2 v. c m 3 / g v .  k g / c m 2 V,  c m 3 / g P .  k g / c m 2 v ,  c m 3 / g

7 7 . 8 7 3 0 . 1 4 1 2 0 . 8 4 1 7 . 4 2 9 3 . 9 4 2 4 . 2 4 9 1  . 3 7 2 5 , 6 8

1 2 6 . 2 5 1 6 . 2 1 1 7 1 . 8 5 9 . 9 1 2 1 5 2 . 1 9 1 2 . 4 0 1 4 3 . 1 4 1 4 . 2 3
1 8 4 . 7 0 8 . 3 0 0 2 0 9 . 3 8 5 . 8 6 9 1 9 9 . 9 5 7 . 0 4 7 1 9 8 . 7 1 7 . 9 8 0
2 1 2 . G 1 4 . 9 4 6 2 2 0 . 2 4 4 . 0 1 9 2 2 1 . 3 3 4 , 3 3 8 2 3 2 . 1 2 4 . 8 8 9
2 1 5 . 7 0 3 . 7 1 2 2 2 1 . 4 2 2 . 9 7 6 2 2 4 . 1 4 2 . 8 1 9 2 4 4 . 0 6 3 . 1 4 0
2 1 6 . 1 3 2 . 8 5 8 2 2 1 . 4 6 2 . 5 4 2 2 2 7 . 2 5 2 . 0 8 9 2 5 1 . 8 2 2 . 2 7 0
2 1 6 , 3 6 2 . 4 1 6 2 2 1 . 5 6 2 . 4 0 5 - 2 5 2 . 1 5 1 . 7 7 4 2 7 0 . 6 3 1 . 9 1 8
2 1 6 . 1 0 2 . 2 7 7 2 2 1 . 6 2 2 . 2 8 9 2 8 2 . 6 1 1 . 6 5 9 2 9 2 . 4 9 1 . 7 8 1
2 1 7 . 6 9 2 . 0 1 2 2 2 3 . 8 1 2 . 0 5 1 3 3 2 . 9 7 1 . 5 6 1 3 2 5 . 9 5 1 . 6 7 3
2 3 3 . 0 8 1 . 7 9 4 2 3 7 . 6 9 1 . 8 3 4 3 7 8 . 1 4 1 . 5 0 5 3 5 4 . 9 4 1 . 6 1 2
2 5 4 . 0 3 1 . 6 8 3 2 8 0 . 3 5 1 . 6 4 8 4 3 3 . 3 0 1 . 4 5 3 3 9 1 . 6 6 1 . 5 5 8
2 % .  8 8 1 . 5 8 5 3 3 0 . 8 9 1 . 5 5 1 4 9 6 . 5 1 1 . 4 1 2 4 4 7 . 3 6 1 . 4 9 7
3 3 8 . 2 8 1 . 5 2 3 4 0 6 . 3 3 1 . 4 6 8 — _

4 9 7 . 9 5 1 . 4 5 5
3 8 5 . 7 5 l  . 4 7 3 4 9 6 . 2 7 1 . 4 0 5 _ ___

4 3 6 . 1 6 1 . 4 3 3 _ ___

4 9 8 . 6 4 1 . 3 9 3 -- -- -- -- — —

400° c 450° C 500‘ C

P.  k g / c i n 2 v, c m 3/ g p.  k g / c m 2 v, c m 3/ g p,  k g / c m 2 3 /c. c m  / g

91 .87 26.91 9 1 . 1 7 3 0 .3 7 8 3 . 1 2 3 6 . 8 0
142.24 15 .58 138.21 18.81 149.74 19.23
190 .19 10 .13 172.81 14.27 201 .73 13 52

246 .46 6 .0 3 0 226 .64 9 ,88 4 250 .27 . 10.31
279 .40 4 .034 2 74 . 08 7 .3 82 293 .13 8 .334
297.71 3.031 314.01 5 . 826 328.61 7 . 090

3 16 .3 9 2 .4 1 0 3 45 .1 5 4 .8 1 8 36 4 .07 6 .091
3 51 .3 8 1 .992 394 .29 3 .651 39 5 .86 5 .3 50
3 78 .0 3 1 .855 452.41 2 .754 422.01 4 .832

41 8 .64 1 .730 482 .81 2 .4 6 9 449 .34 4 . 363
46 0 .14 1 .649 504 .02 2 .3 2 2 474 .53 3 .9 89
509 .32 1 .582 — — 500 .74 3 . 652

IS-p.57
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VOLUMEN ESPECIFICO REDUCIDO DEL AGUA PESADA

t,°C 5 10 15 20 25 30 35 40

vj 0.99987 0.99948 0.99958 1.00016 1.00111 1.00243 1.00415 1.00605

15.p.24

/

VOLUMENES ESPECIFICOS DEL D20 (an3/g)

c
\o =♦ M CJ 

—

Temperatura °C

150 200 250 300 350 400 450 500 550 600 650

1 1 780 1 993 2 203 2 421 2 634 2S45 3 058 3 271 3 482 3 694 3 935
5 __ 393.4 435.5 479.5 523.0 566.2 609.1 652.0 694.8 ' 737.4 780.0
10 __ 189.3 213.3 235.9 259.3 281.2 303.0 324.7 346.4 367.9 389.3
25 __ __ 8J.10 91.03 100.9 110.2 119.4 128.3 137.3 <46. i 154.S
50 __ __ 41.79 47.80 53.12 58.13 62.94 67.57 72.13 76.62
75 _ — _ 24.65 29.69 33.99 37.67 41 .OS 44.32 47.49 50.59
100 _ __ — __ 20.76 24.37 27.39 30.12 32.70 35.17 37.57
125 __ __ __ __ 1500 18.50 21 .20 23.56 25.71 27.77 29.76
150 __ __ 10.75 14-50 17.03 19.19 21 .07 22.86 24.55
175 _ __ __ __ __• 11.58 14.05 16.03 17.73 19.33 20.84
200 __ _ __ __ P .2 9 8 1 1 .7 8 1 3 .6 6 1 5 .2 4 1 6 . 6 8 1 8 .0 5
250 ___ __ __ __ 5 .8 3 6 8 .5 4 8 1 0 .3 2 1 1 .7 3 1 2 .9 9 14. ¡4
300 _ , __ __ __ 2 .9 3 1 6 .3 2 5 8 .1 7 0 9 .3 8 5 1 0 .5 4 1 1 .5 7
3 50 . — __ __ __ 2 .0 0 0 4 .7 0 7 6 .4 5 7 7 .7 1 7 6 .7 7 4 9 .7 3 1
400 __ __ __ __ __ 3 .5 4 0 5 .2 6 0 6 .4 6 0 7 .4 6 5 8 .3 4 0
450 _ . „ _ __ __ __ 2 .7 8 2 4 .3 4 9 5 .4 9 6 6 .4 4 9 7 .2 6 5
500 — — — — — — 2 .3 4 7 3 .6 5 8 4 .7 5 1 5 .6 4 4 6 .4 2 3

15-p.148
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VOLUMENES RELATIVOS DE AGUA. LIVIANA Y AGUA PESADA. EN LAS 

CERCANIAS DE LA TEMPERATURA DE MAXIMA DENSIDAD.

t-t
max V *0,0

(v£ - 1). 107
max

h 2° D2°

-1.2 2.78 10.03 117 117

-0.7 3.28 10.53 40 39

-0.2 3.78 11.03 3.6 3.4

-0 3.98 11.23 0 0

+0.2 4.18 11.43 3.4 2.9

+ 0.7 4.68 11.93 38 40

+1.2 5.18 12.43 113 116

+1.7 5.68 12.93 227 229

+ 2.2 6.18 13.43 377 396

Nota: El volumen relativo v| max es la relación entre

el volumen específico del agua a la temperatura

t y este volumen específico a su temperatura de

máxima densidad.

15-p.32

(t-tmax) para agua liviana y pesada. 

15-p.33
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COMPARACION DE LOS VALORES CALCULADOS DE VOLUMENES ESPECIFICOS DEL D 20

350° C 3<;o° c

p .  kg/ cm 2 üexp r calc •\ % p .  k g /cm 2 ‘'exp ücalc i. %

89.38
147.61
186.63

24 02 
11.12  

1.560

24.04 
11.15 

1.562

+  0.08 
+  0.27 
+ 0 .1 3

74.29 
135.68 
167.66 
191.8* 
251.64

31.11 
13.88 
9.392 
6.113 
1.559

31.11 
13.92 
9.410 
6.119 
1.557

0
+ 0 .2 8  
+ 0.20 
+ 0.10 
—0.13

369° C 371“ C

p ,  kg /cm z u exp v c a 1c *. % r■ k g /cm 2 V
exp ^ca lc a. %

77.87
126.25
184.76
2(2.61
217.69
233.08
254.03
296.88

30.14 
16.21 
8.303 
4.946 
2.012 
1.794 
1.683 
1.585

30.15 
16.25 
8.326 
4.954 
2.010 
1.791 
1.681 
1.584

+ 0 .0 3  
+  0.25 
+  0.24 
+  0.16 
- 0.10 
—0.16 
—0.12 
— 0.06

120.84
171.85
209.38
220.24
223.81
237.69
280.35

17.42 
9."12 
5.869 
4.019 
2 . 0)1 
1.834 
1.618

17.43 
9.930 
5.875 
4.023 
2.050 
1.833 
1.647

+o.or> 
+  0.18 
+ 0.10 
+ 0.10 
—0.05 
- 0 . 0 6  
—0.05

372“ C 380° C

P. kg /cm ‘ V exp ^calc i. % p .  kg /cm 2 v exp 
*

'"ca le l. %

9 3 . 9 4  
1 5 2 .1 9  
1 9 9 .9 5  
2 2 1 . 3 3
2 2 4 . 1 4  
2 2 7 . 2 5
2 5 2 . 1 5  
2 8 2 . 6 4  
3 3 2 . 9 7

2 4 . 2 4  
1 2 . 40  
7 . 0 4 7  
4 . 3 3 8  
2 . 8 1 9  
2 . 0 8 9  
1 .7 74  
1 . 659  
1 .561

2 4 . 2 5  
1 2 . 4 3  
7 . 0 6 2  
4 . 3 4 3  
2 . 8 2 2  
2 . 0 9 0  
1 .7 7 2  
1 . 6 5 9  
1 . 56 0

+ 0 . 0 4  
+ 0 . 2 5  +0.21 +0.12 
+ 0 . 1 1  
+ 0 . 0 5  
—0.11 
— 0 . 0 6  
— 0 . 0 7

9 1 . 3 7  
143 .14  
198.71  
2 3 2 . 1 2  
2 4 4 . 0 6  
2 5 1 . 8 2  
2 7 0 . 6 3  
2 9 2 . 4 9  
3 2 5 . 9 5  
3 5 4 . 9 4  
3 9 1 . 6 6

2 5 . 6 8  
1 4 .2 3  
7 . 9 8 0  
4 . 8 8 9  
3.  140 
2 . 2 7 0  
1 .9 1 8  
1.781  
1 . 6 7 3  
1 . 6 1 2  
1 . 5 5 8

25.69 
14.24 
7.993 
4.894 
3. 139 
2.269 
1.917 
1.780 
1.671 
l. 6 11 
1.557

+ 0 . 0 4  
+ 0 . 0 8  
+  0 . 1 6  
+ 0 . 1 0  
- 0 . 0 3  
— 0 . 0 4  
— 0 . 0 5  
— 0 . 0 6  
—0.12 
— 0 . 0 6  
— 0 . 0 6

-100" c 450" C

p, k g / c m 2 T'exp r c a l c ». % p. k g / c m 2 v exp ü c a l c i. %

91.87 26.91 26.92 + 0 .0 4 91.17 30.37 30.38 + 0 .0 3
142.24 15.58 15.57 —0.06 138.21 18.81 18.83 + 0.10
190.19 10.13 10.12 —0.10 172.81 14.27 14.28 + 0 .0 7
246.46 6.030 6.029 —0.02 226.64 9.884 9.888 + 0 .0 4
279.40 4.034 4.035 +  0.03 274.08 7.382 7.380 —0.03
297.71 3.031 3.032 + 0 .0 3 314.01 5.826 5.823 —0.05
316.39 2.410 2.411 + 0 .0 4 345.15 4.848 4.846 —0.04
351.38 1.992 1.993 + 0 .0 5 394.29 3.651 3.649 —0.06
378.03 1.855 1.856 + 0 .0 6 452.41 2.754 2.753 —0.04
418.64 1.730 1.730 0.00 482.81 2.469 2.467 —0.08
460.14 1.649 1.650 + 0 .0 6 504.02 2.322 2.321 —0.04
509.32 1.582 1.582 '0.00 --

15-p.154
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/

continuación

500°c

p• kg/on^ V
exP ücalc £. %

83.12 36.80 36.80 0.0
149.74 19.23 19 22 —0.05
201.73 13.52 13.51 —0.07
250.27 10.31 10.30 —0.10
293. 13 8.334 8.326 —0.10
328.61 7.090 7.083 —0.10
364.07 6.091 6.088 —0.05
395.86 5.350 5.349 —0.02
422.01 4.832 4.834 +0.04
449.34 4.363 4.364 +0.03
474.53 3.989 3.990 +0.03
500.74 3.652 3.650 —0.05

V ,  — j
x __ —C-cLLC—_exp ioo%

calc

15-p.154 y 155

COMPARACION DE VALORES CALCULADOS DE 

VOLUMENES ESPECIFICOS DEL I^O

p ,
Temperatura °C

k g / c m 2 100 200 300 400 500 600

1 1 730 2215 2 690 3 163 3 635 4 107
1 729 2 215 2 691 3 163 3 635 4 105

10 210.3 263.2 312.6 361.2 409.1
210.3 263.3 312.7 361 .0 408.9

50 46.40 59.04 70.U1 80.23
46.42 59.05 69.95 80.19

100 27.05 33 54 39.11
27.07 33.51 39.10

150 16.12 21.32 25.40
16.14 21.31 25.40

200 10.29 15.16 18.52
10.31 15.15 18.54

250 6.358 11-43 14.41
6.362 11.42 14.43

300 3.066 8.934 11.69
3.068 8.930 11.70

350 7.145 9.749
7.139 9.751

400 5.807 8.286
5.802 8.291

450 4.792 7.149
4.788 7.157

500 4.026 6.248
4.022 6.256

15-p.156
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COMPARACION DE VALORES CALCULADOS DE VOLUMENES ESPECIFICOS DEL D 20 

CON LOS VALORES EXPERIMENTALES

CM
B SU" c 100° c I5U° C 1M0° C
o

'Sfc
■i

T .g /cm 3 ». % y. g / c m 3 i. % T -g /cm 3 i. % / 3 T .g /cm i. % 7. g / c m 3 i. %

10 I . 0%  10 
1 .09ÍÍ23

—0,01 1.06395 
1 ..06370

+ 0 .0 2 1.01706 
1 .01743

- 0 . 0 4
i

— — —

*20 1 ,09G5G 
1.09671

—0.01 1.06416 
1.06420

+ 0 . 0 2 1.01767 
1.01802

—0.03 0.95830
0.95844

- 0 . 0 1 —

30 1.09701
1.09719

—0.02 1.06496 
1.06476

+ 0 . 0 2 1.01827 
1.01861

—0.03 0.95913
0.95923

—0.01 — —

40 1.09746 
1.09767

- 0 . 0 2 1.06547
1.06538

+ 0 .0 1 1.01888 
1.01921

—0.03 0.95994
0.96003

—0.01 — —

50 1.09791 
1,09816

—0.02 1.06597
1.06580

+ 0 . 0 2 1.01948 
1.01980

—0.03 0.96073
0.96081

—0.01 0.88-195 
0.88686

- 0 . 1 9

60 1.09837 
1.09865

- 0 . 0 3 1.06648 
1.06632

+ 0 . 0 2 1.02008 
1.02040

—0.03 0.96151
0.96161

—0.01 0.88679
0.88809

—0.15

70 1.09882 
1.09912

—0.03 1.06698 
1.06684

+ 0 .0 1 1.02069 
1.02098

- 0 . 0 3 0.96231
0.96241

— 0.01 0.88819
0.88932

—0.09

80 1.09927 
1.09961

—0.03 1.06749
1.06738

+ 0 .0 1 1.02129 
1.021 8

- 0 . 0 3 0.96309
0.96319

—0.01 0.89003
0.89055

—0.06

90 1.09973 
1.10009

- 0 . 0 3 1.06799 
1.06790

+ 0 .0 1 1.02189 
1.02217

- 0 . 0 3 0.96386
0.96399

—0.01 0.89146
0.89178

—0.04

100 1.10018 
1.10058

—0.04 1.06849 
1.06842

+0.01 1.02250 
1.02277

—0.03 0.96465 
0.96478

-0.01 0.89282
0.89302

—0.02

15-p.158
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VOLUMENES f-DLARES DEL D20, cm3/mol

t , °c
—20 — 15 - 1 0 - 5 0 20 40 50 60 80 100

1 18.122 18.125 18.200 18.270 18.363 18.570
500 — — ___ ___ 17.692 17.739 17-83o 17.904 17.985 18.174 18.400

1 000 — — — 17.305 17.328 17.404 17.512 17.585 17.665 17.850 18.048
I 500 — — 16.974 16.994 17.014 17.110 17.235 17.306 17.385 17.562 17.753
2 « 0 — 16.663 16.635 16.712 16.741 16.854 16.982 17.054 17.130 17.302 17.485
2 500 16.3S0 16.410 16.440 16.468 1 o .501 16.620 16.751 16.527 16.905 17.067 17.250
3 000 16.155 1 6.1S8 16.221 15.255 16.287 16.411 16.543 16.617 16.693 16.850 17.028
3 500 — 15.987 16.025 16.061 16.094 16.215 16.353 16.428 16.503 16.657 16.824
4 000 — 15-807 15.843 15.879 15.915 16.040 16.178 16.252 16.330 15.477 16.634
5 000 — — — 15-567 15.600 15.730 15.870 15.949 16.015 16.150 16.330
6 000 — — — — 15-352 15.465 15.597 15.671 15-740 15.875 16.023
7 000 — — — — — 15.215 IS.3SS 15.427 15-494 15.625 15.763
8 000 — — — — — 15.001 15 140 15.207 15-272 15.402 15.533
9 000 — — — — — 14.803 14-944 15.010 15-074 15.198 15.328
10 0'» — — — — — — 14-767 14.827 ¡4-885 15.007 15.137
11 000 — — — — — — 14.605 14.663 14.718 14.835 14.961
12 000 — — — — — — 14.452 14.508 14.563 14.677 14 807

15-p.48

VOLUMEN MOLAR DEL AGUA PESADA

T(°K) V calc (CC) V obs (CC) % error

276.98 (PF) 18.130 18.118 - 0.07
284.39 18.093 18.111 - 0.10
293.15 18.144 18.125 0.10
313.15 18.355 18.200 0.85
333.15 18.600 18.363 1.29
353.15 18.870 18.570 1.62
374.57 19.189 • « • t • «

423.15 20.049

6-p.1469
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PROPIEDADES FISICAS DEL SH2

P un to  de fu s ió n - 85.60°C

A H ( fu s ió n ) 0 .5676  K cal/m ol

Punto  de e b u l l i c i ó n - 60 .75  °C

A H (v a p o r iz a c ió n ) 4 .4 6 3  K cal/m ol

T em pera tu ra  de t r a n s i c ió n - 169.6  °C y -1 4 5 .0  °C

T em pera tu ra  c r í t i c a 100.4  °C

P re s ió n  c r í t i c a 89 atm

C a lo r  de fo rm ación + 4 .8 0  K cal/m ol

D ensidad 0 .993  g/cm 3 (-60  °C)

C o n s ta n te  d i e l é c t r i c a '1 0  (-60  °C ),~ 6  (0°C)

tom en to  d ip o la r 1 .10 x 10"18 y ( f a s e  g a seo sa )

1 -p .836

CALOR DE COMBUSTION DEL'SH2>

136,71 c a l/m o l a  p= c t e .

1 0 - p .125

CALOR DE DISOLUCION DEL SH2 .

1 mol SH2 /  900 v o l .  H20 4 ,7 5  c a l

10-p.125
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4
CN]

X
en

o
e

W)

cí

- *r</)

\ o

000 Wright y Maass 
@a® Selleck y  otros

CK

• \

CEO
O

KO «O

Temperatura 2 C

Calor de disolución del SF^ en H^O.

1 1 - P . 5 1 8

CALOR DE DISOLUCION DEL SH2 EN AGUA

t,°C T,°K 1/T£ x 103 -R ln c

A(R ln c) de 

T a T + 10°K A (l/Tk) AH, x 103

5 278.1 3.59582 3.429 0.594 0.12481 4.759

10 283.1 3.53232 3.730 0.550 0.12052 4.563

15 288.1 3.47101 4.023 0.514 0.11626 4.421

20 293.1 3.41180 4.280 0.484 0.11256 4.2995

25 298.1 3.35457 4.537 (227,aT=5°) (0.05533) (4.10)

30 303.1 3.29924 4.764 0.394 0.10538 3.739

40 313.1 3.19386 5.158 0.338 0.09885 3.419

50 323.1 3.09501 5.496 0.285 0.09291 3.067

60 333.1 3.00210 5.781

11-P.519
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10-p.125

CALOR DE FORMACION DEL HIDRATO SOLIDO.

16,34 Cal/mol

CALOR DE FUSION DEL SH2<

568,3 Cal/mol

16-p.972

CALOR DE FORMACION DEL SHr

S 501 + H 2 gas = SH2 gas AH = 4 ’510 Kcal
a h  = 4,820 Kcal

H 2 + S gas = S H 2 gas AH = 7’200 Kcal

10-p.125

H 2 gas + S romb H 2S gas AH298°1 " 4’8

a f
298

2gas + S 2 gas 2H2S gas AH298°1 “ "40,62

o -j = ~35,085AF
298

16-p.865

Kcal/mol

Kcal/mol

Kcal/mol

Kcal/mol
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CALOR ESPECIFICO A  PRESION CONSTANTE Cp DEL SH2 (GAS,

T°K 216 224 228 229 278

CpCal/M 2 9,98 9,72 9,52 9,56 8,92

C (*) 
po J 9,62 9,39 9,21 9,26 8,75

(*) para presiones muy pequeñas.

16-p.961

CALOR ESPECIFICO DEL SH2 SOLIDO

T°1C
ii.i8 1 2 ,4? 13,3? 14,9! 15,83 17,42 17, S6

Cp cal/mol. 0 0,24, 0,418 0,52g 0,67! 0,7S7 0,883 0,940

T 18,55 20,0 21,4 26,0 29,9 33,3 36,7 40,2

S 1,045 1 ,213 1,384 1,982 2,48S 2.89J 3,293 3,669

T 44,05 48,4S 53,6 59,5 63,5 65,1 70,6 71,6

CP
4,103 4,S15 5~,060 5,S68 5,880 6 ,01g 6,519 6,55x

T 79,4 86,9 90,8S 91,7 94,2 96,6 97,9 107,8

CP
7) 217 7,815 8,250 8,36ó 8,650 9,033 9,212 11,43o

T 1 1 0 , 1 1 1 1 , 0 116,7 117,2 121,4 121,7 134,8 144,35

s>
11,61S 1 1 ,765 12,430 12,700 13,485 13,59o 13,42c; 13,S0S

T 152,3 160,5 177,8 182,8

CP
13,605 13,61 13,92 14,18 H 2S liquido a 187,,60 !

16-p.968 y 969

CALOR DE SUBLIMACION DEL SH2 (CAL/MOL) .

L= 6040 - 1,88 T - 0,012 T 2

16-p.972
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CALOR ESPECIFICO A  VOLUMEN CONSTANTE Cv DEL SH2 GAS

T°, K 216° 224° 228° 229° 278°

7,75 7,51 7,33 7,37 6,81

Cp /C V 1,29 1,29 1,30 1,30 1,31

Cvo(*) 7,63 7,40 7,23 7,27 6,76

Cpo/Cyo 1,26 1,27 1,28 1,28 1,30

(*) para presiones muy bajas.

16-p.962

RELACION DE CALOR ESPECIFICO A  VOLUMEN

Y PRESION CONSTANTE DEL SH2 (GAS)

t C /Cp  V Autores

18° 1,340 Capstick (1895)

20° 1,337 Thibaut (1910-1911)

20° 1,315 Preuner y Schupp (1910)

25° 1,321 Felsing y Drake (1936)

16-p.963

CALOR ESPECIFICO DEL SH2 LIQUIDO

T°K • 193,6 197,0 203,3 208,9

Cp cal./mol ° 16,24 16,20 16,51 16,49

16-p.965
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Variación de la capacidad térmica relativa y con la tem­
peratura .

11-p-521.

COEFICIENTE DE DILATACION DEL S H 2 LIQUIDO.

174 x 10-5

16-p.966

COEFICIENTE DE DILATACION DEL SH2 SOLIDO.

0,00053

16-p.967



187

COMPRENSIBILIDAD DEL SH2

p 746,872 370,877 248,987

V 166,646 337,310 502,269

p.v 124463,5 125100,6 125307,6

10-p.123

Punto de convergencia

Presión, PSIA

Compresibilidad del SL^ (g). 

3-p.139 ■
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CONSTANTES DE J.D. VAN DER VvAALS

referidas a 1 vol. 
inicial de gas

referida 
a mol-g

referida 
a gramos

a 0,00887 4,4 x 106 3780

b 0,00191 42.5 0,870

10-p.123

CONDUCTIVIDAD TERMICA DEL SH2 a 0°:

0,03045 c-a-l- o 
cm. seg

10-p.124

CONDUCTIVIDAD TERMICA DEL S H , GAS

335 x 10'7 .c.a. l _  

cm. seg°

16-p.964

CONSTANTE EBULLOSCOPICA DEL S H -, LIQUIDO 

0,63 a 0,72

10-p.125

DENSIDAD DEL SH2 SOLIDO.

1,16

16-p.967.
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cd

c3
5-4
xl

.

3
CJ

*~o
cü
Cío
T—<
3
Cu

cti

rD
•H

a
'O
•H
10
o
f-<
cu

T e m p e r a t u r a  °C 

D e n s i d a d  y p r e s i ó n  de v a p o r  del

3 - p .8 9

DENSIDAD DEL SH2 LIQUIDO.

T°K 190° 192° 194° 196° 198° 200°

D 0,9888 0,9854 0,9816 0,9784 0,9748 0,9714

T°K 202° 204° 206° 208° 210° 212°

D 0,9680 0,9644 0,9609 0,9574 0,9539 0,9504

16-p.965.



DENSIDAD DEL SH2 Y SD2 LIQUIDO

s h 2 SD.

Masa Temp. Densidad Masa Temp. Densidad

(g) (°C) (g/cm3) (g) (°C) (g/cm3)

14.9745 -79.35 -0.98249 15.8016 -79.18 1.03684

-79.31 0.98246 -79.24 1.03684

-79.58 0.98291 -79.12 1.03677

-79.70 0.98311 -79.07 1.03671

-79.67 0.98310 -79.03 1.03657

-79.65 0.98306 -79.04 1.03662

14.9522 -79.00 0.98170 15.8130 -79.06 1.03696

-79.00 0.98176 -79.02 1.03681

-78.90 0.98162 -78.94 1.03667

-78.77 0.98136 -78.97 1.03671

-78.76 0.98129 -78.98 1.03674

-78.77 0.98125 -78.93 1.03664

-78.72 0.98122 -78.89 1.03656

15.3462 -79.21 0.98227 15.8170 -79.27 1.03714

-79.33 0.98247 -79.18 1.03700

-79.31 0.98210 -79.02
-79.01

1.03678
1.03673

Ave. -79.00 0.98180 -78.96 1.03669

a = ’ 0.00007

Ave

-78.99

-78.92

-78.93

-78.92

-79.00

o

1.03667 

1.03661 

1.03658 

1.03655

1.03667 

= 0.00008

7-p.766
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1 litro de gas SH2 a 0°C y 760 mm de Hg pesa 1,5223 g. 

1 litro de gas S H2 a 0°C y 760 ram de Hg pesa 1,5392 g.

lO-p.123

DENSIDAD CRITICA DEL SH2 .

0,3103

16-p. 971

DENSIDAD DEL SH2 GASEOSO EN RELACION AL AIRE.

1,1895 + 0,0004

16-p.959

DENSIDAD DEL S H 2 GASEOSO EN RELACION AL OXIGENO.

DENSIDAD DEL SH2 GAS.

Densidad

1,0762

1,0772

1,077

1,07662

Autores

Leduc

Baume y Perrot 

Klemenc y Bankowski 

M o l e s , Toral y Escribano

16-p.959.
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ENTALPIA DE VAPORIZACION DEL SH2 .

4230 cal/mol 

4585 cal/mol

10-p.125

CALOR DE VAPORIZACION DEL SH2 EN EL PUNTO DE FUSION.

4680 + 4 cal/mol

16-p.972

VARIACION DE LA ENTALPIA DEL SH2 GASEOSO SECO, CON LA PRESION

Temp. Presión

P.S.I.

Pres ion 

Atm.

Entalpia

B.t.u.

por Ib.

Cal. por 

Mol°F. °C.

80 26.67 14.7 1.0 273.7 5182.5
80 26.67 147 10.0 265.5 5027.2
80 26.67 294 20.0 • • • • • •

100 37.78 14.7 1.0 277.7 5258.2
100 37.78 147 10.0 270.3 5118.1
100 37.78 294 20.0 262.2 4964.7
120 48.89 14.7 1.0 282.5 5349.1
120 48.89 147 10.0 275.5 5216.6
120 48.89 294 20.0 267.7 5068.9

11-p.517
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PROPIEDADES DEL SH2 SATURADO

Temp. Presión y, A //sa,
(°Q (atm) (cmJ/mol) (til)'1/ mol) (cal/ mol)

- 8 0 . 0 0.32746 47990 34.65 4640
- 7 5 . 0 0.44504 36140 34.96 4596
- 7 0 . 0 0.59463 27650 35.27 4552
- 6 5 . 0 0.78214 21470 35.60 4507
- 6 0 .2 7 5 1.0000 17110 35.91 4464
- 6 0 . 1 7 6 1.0050 17030 35.91 4463
- 6 0 . 0 1.0140 16900 35.93 4461
- 5 5 . 0 1.2972 13450 36.26 4413
- 5 0 . 0 1.6391 10830 36.61 4363
- 4 5 . 0 2.0476 8811 36.97 4310
- 4 0 . 0 2.5310 7234 37.34 4256
- 3 5 . 0 3.0979 5990 37.73 4199
- 3 0 . 0 3.7572 4999 38.13 4140
- 2 5 . 0 4.5182 4205 38.54 4081
- 2 0 . 0 5.3903 3561 38.97 4020
-  15.0 6.3834 3034 39.42 3957
-  10.0 7.5072 2600 39.88 3891
-  5.0 8.7720 2239 40.36 3823

0 .0 10.188 1938 40.86 3753
5 .0 11.766 1685 41.38 3681

10.0 13.515 1471 41.93 3605
15.0 15.448 1289 42.50 3528
20.0 17.574 1134 43.1 1 3448
25.0 19.905 1000 43.76 3366
30.0 22.452 885.3 44.45 3282
35.0 25.225 785.9 45.20 3196
40.0 28.237 699.7 46.01 3109
45.0 31.500 624.9 46.91 3021
50.0 35.024 559.9 47.90 2932

o 
1 i i 1 t !
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PROPIEDADES DEL SD2 SATURADO

Temp.
(°C)

Presión
(atm)

V
(cm3/ mol)

V,
(cm3/ mol)

A / / sat
(cal/mol)

- 8 0 . 0 0.3220Í 48810 34.75 4694
- 7 5 . 0 0.43916 36630 35.07 4648
- 7 0 . 0 0.58860 27940 35.38 4600
- 6 5 . 0 - 0.77637 21630 35.71 4552
- 6 0 .2 7 5 0.99498 17200 36.02 4506
- 6 0 . 1 7 6 1.0000 17120 36.03 4505
- 6 0 . 0 1.0090 16980 36.04 4503
- 5 5 . 0 1.2937 13470 36.38 4452
- 5 0 . 0 1.6380 10840 36.73 4399
- 4 5 . 0 2.0500 8801 37.09 4344
- 4 0 . 0 2.5380 7213 37.47 4287
- 3 5 . 0 3.1110 5964 37.86 4227
- 3 0 . 0 3.7780 4970 38.26 4166
- 2 5 . 0 4.5486 4175 38.68 4105
- 2 0 . 0 5.4324 3532 39.11 4041
- 1 5 . 0 6.4394 3006 39.56 3976
- 1 0 . 0 7.5798 2573 40.03 3908
-  5 .0 8.8639 2214 40.52 3838

0 .0 10.302 1915 41.02 3765
5.0 11.906 1663 41.55 3690

10.0 13.685 1450 42.11 3613
15.0 15.651 1270 42.69 3533
20.0 17.815 1116 43.31 3451
25.0 20.188 983.4 43.96 3367
30.0 22.782 869.6 44.67 3281
35.0 25.609 771.2 45.43 3192
40.0 28.681 686.0 46.27 3103
45.0 32.009 612.1 47.18 3013
50.0 35.606 547.9 48.19 2922

7-p.771
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Temperatura °C

Equilibrio de fases del sistema SI^-H^O.

4-p.502
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DIAGRAMA P, t PARA EL SISTEMA SH2-H20.

t
Rof: l,j= ] íqnitlo ricn en 1̂=- líquido rico en fl̂ O; H- hi-

ürnto dd S{l2; Gl,= hiolo; V~ vnpor.

V 1 ,1 ., V 1., II Y 1., II

i°  i: 1. (.n m .) i '11: /> (.i 1 ni.) t"  <: /. (iilm .)

t 17.;l 17,'. ir.,3 5.3
17. % 18. i 17,1) 17/1 ti.3

2U,tj 17,S IS.7 17,(15 1 '.1,7 7 ,0
Ji'.S 17,'.» l'.l.ll 17,2 21,11 »,r.
_* 1. J 1S.0 1 "1 17,1'. 2.1,3 10,7
2 1 . 'i 18.2 2tl.il IS.tl 2 '.,8 12 .y
22,6 i.-vs:. 21,2 18,1 2 5 .r. 1'. ,0
2;i,o I8 .‘.i5 21,8 18,'. 2 7 /. 17,1
23.t.5 P.1.3 22,'.l 18,ü 28,5 r.i,5
2 .. li IM.7 23,r.:> 1 '.1,3 2 ’.l,2 21,3
2'i.S l ‘.*,S 23.8 r.i,3.'i
25. t í  <1,11 2 t, l l 'I,:.
2.i, i •JO.O 20.5
25 ,G 2ü.r. 20.7 1., ! 1
26.8 •jn .j 27,2 2 1,0
"ti. < J im ; 27,3 21,115
2i),0 j o , : ; , 28,2 21,5 l" C /. (m u i.)
27,5 21.M 28,8 2 1,8 • - —
28,1) j  l 2V> 22,1 ‘J'.l.H 32
28.2 l , *
28,« 21.Ü
Olí 1 .> i - -
. 1,1 - i . / j
Ofp o 21 /J
:m,n 2 2.'.5

1 :i i ,o 22.Í)
! 31,2 22,')
! 32,0 2 3 ,V
! 32,7 23.it

33.2 2 '.,0

16-p.1037
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COEFICIENTE DE SEPARACION PARA LA REACCION

H 2S-H20 A  VARIAS TEMPERATURAS

t, °C

0

10
20
30
40
50
60
70

2.52
2.39
2.30
2.22
2.15
2.09
2.04
1.99

t, °C

80
90

100
110
120
130
140
150

1.94
1.90
1.86
1.82
1.79
1.76
1.73
1.71

5 - p . 31

x Clusius 
o Spevack 
Varshavskii- 
Vaisberg- C.E.A.

1 3 0  100  r e  6 C 4 0  JO

Factor de separación para la reacción:
HDS (gas) + h ?0 (liq.) = SH9 (gas) + HDO (liq.)

4 - p . 5 0 1

VALORES TIPICOS DE LA CONSTANTE DE EQUILIBRIO K3 Y DEL 

FACTOR DE ENRIQUECIMIENTO 3.

T
K3

S H a

B

í
c
T

| 
II

: 
o

X D
= 0.5 II O

30°C 2.17 0.0302 0.0031 1.066 2.27 2 .26 2.23

100°C 1.91 0.0119 0.066 1.026 1.85 1 .86 1.88

130°C 1.83 0.0098 0.170 1.016 1.65 1 .69 1.72

19-p.10
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o.io
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0.001

---- -— ---------------------  Temperatura ° C ____________________________ _
50 4 0  SO 60 70 80 90 100 110 120 130 140 150 160 170

---------------------------- Tempcratura°C

Humedad del H-,0 (v) en SH-, (g) .
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HUMEDAD DEL SH2

Temp. Presión

P.S.I.A.

Humedad, h,

Mol H 20/Mol H ?S
0

n o

37.8 310.9 100 0.01071
200 0.00602
244 0.00520 (interpolado)
250 0.00512
300 0.00462

71.1 344.2 100 0.05340
200 0.02817
250 0.02343
244 0.0238 (interpolado)
300 0.02030

11.p-517

VIBRACIONES FUNDAMENTALES DEL SH2 (GAS) SHD (GAS) Y SD2 (GAS) (cm"1)

0)1 Wl Wl

s h 2 2614,56 1182,68 2627

SHD 1901 1032 2620

s d 2 1892 855 1908

20-p. 335

INDICE DE REFRACCION PARA EL S H 2

X (A°) (n-1).107 A (A°) (n-1).107

5792,26 6408,3 4801,25 6519,8

5771,20 6409,9 4679,46 6539,2

5462,25 6437,9 4359,56 6599,4

5087,23 6479,8 4047,70 6674,6

16-p.977
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INDICE DE REFRACCION DEL S H ^

a) Indice de refracción del SH2 gas.

1,000641 para luz blanca

1,000639 11 11 de Na

1,000619

1,0006509 para luz A = 846, 1 u p

1,0006440 ' !! 11 ^ = 5 4 6 , 1 w

1,0006412 11 IT A = 579 py

1,0006362 í t  H * = 656, 3 w

1,000636

b) Indice de refracción del líquido.

1,374 para luz de sodio

1,380 11 11 11 11 a 12,5 °C

1,390 i t  n del sol a 18,5 °C

10 -p.125

INDICE DE REFRACCION DEL SH2 (GAS) Y SD2 (GAS)

x A° (n-1) . 106 (para H 2S) (n-1) . 10^ (para D 2S)

3802,72 675,216 671 ,874

3342,44 695,516 691,998

2926,25 726,963 722,962

2894,45 730,310 726,226

2760,54 746,415 742,036

2753,60 747,314 742,962

2675,78 759,033 754,328

2577,07 777,456 771,949

2464,81 806,25 799,06

2447,65 811,98 804,16

2380,74 837,3 828,0

2346,17 879 847

16-p.977
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PM Autores

32,063 Moles, Toral, Escribano

32,065 ± 0,001 Kleinenc y Bankowski 

32,070 Baume y Perrot

PESO MOLECULAR DEL Sí i-, (GAS)

16-p .960

PRESION Y TEMPERATURA CIUTICA. DEL SH
2

t °c
c

P atm 
c

100,2 92,0

100 + 0,5 88,7 + 1

100 + 0,5 90 + 1

99,6 88,3

100,40+ 0,10 89,05 + 0,10

100,43

100,40+ 0,10 88,90 + 0,10

100,4 88,9

100,1 + 0,3

16-p.971

PRESION Y  TEMPERATURA CRITICA DEL S » 2

Pe atm te

------ 100.4 °C

------ 100.43°C

92 100.2 °C

88,7 100 °C

90 100 °C

88,3 99,6 °C

89,05 100,4 °C

10-p.125
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P R K S IO N  1)1: VAPOR D EL SI

PresiónTemperatura __________________________________________  Error calcu-
Observado Calculado Diferencia lado sobre 1

(°C) (atni) (atm) (%) presión %

29.982 22.443 22.442 fO. 006 0.014
29.963 22.436 22.432 -1-0.020 0.014
24.997 19.903 19.903 -0 .0 0 1 0.010
24.990 19.891 19.900 -0 .0 4 7 0.010
20.037 17.582 17.591 -0 .0 4 8 0.008
14.975 15.440 15.438 -1-0.015 0.008
14.954 15.439 15.429 -1 0.061 0.003
14.935 15.430 15.422 + 0.053 0.008
9.989 13.508 13.511 - 0 .0 2 0 0.008
9.988 13.511 13.511 + 0.003 0.008
4.992 11.760 11.763 -0 .0 2 5 0.008
4.955 11.747 11.751 -0 .0 2 9 0.008
0.018 10.192 10.193 - 0 .0 0 9 0.008

-  0.004 10.186 10.187 - 0 .0 0 4 0.008
-  5.016 8.769 8.768 + 0.012 0.008
-  9.901 7.532 7.531 +  0.015 0.008
-1 4 .8 6 8 6.412 6.411 + 0.010 0.009
-1 9 .9 9 6 5.390 5.391 - 0 .0 1 6 0.011
-2 4 .9 7 4 4.523 4.522 + 0.013 0.014
-2 8 .5 1 5 3.972 3.972 - 0 .0 1 0 0.016
-7 7 .0 8 0 0.3926 0.3926 +  0.007 0.011
-7 7 .2 6 0 0.3883 0.3883 + 0.003 O.Olt
-7 7 .4 2 2 0.3845 0.3844 + 0.007 0.011
-7 7 .5 6 8 0.3810 0.3810 + 0.006 0.011
-77 .741 0.3770 0.3770 - 0 .0 0 7 0.011
-7 7 .8 7 3 0.3739 0.3739 -0 .0 1 5 0.011

7-p.767
PRESION DE VAPOR DEL S02

Temperatura
Presión

Error ca lcu­
Observado Calculado Diferencia lado sobre 1

( s C) (atm) (atm) _____ m _____ presión 1

30.023 22.789 22.795 - 0 .0 2 6 0.027
25.020 20.196 20.198 - 0 .0 1 0 0.018
20.024 17.827 17.826 -1 0.005 0.013
14.948 15.637 15.629 + 0.052 0.011
14.899 15.613 15.609 + 0.028 0.011
14.470 15.440 15.433 + 0.043 0.011
9.996 13.688 13.683 +  0.033 0.010
9.508 13.492 13.501 - 0 .0 7 0 0.011
5.014 11.905 11.910 - 0 .0 4 5 0.011
4.973 11.901 11.896 + 0.038 0.011
4.943 11.884 11.886 -0 .0 1 8 0.011

-  0.009 10.295 10.300 - 0 .0 4 7 0.011
-  0.013 10.303 10.298 + 0.043 0.011
-  0.022 10.292 10.295 -0 .031 0.011
-  5.034 8.850 8.855 -0 .0 5 5 0.011
-  9 997 7,581 7.581 + 0.010 0.011
-1 5 .1 6 6 6.406 6.404 + 0.036 0.013
-1 9 .8 2 6 5.467 5.465 + 0.023 0.015
-2 4 .9 5 3 4.557 4.556 4 0.017 0.019
-2 8 .1 9 4 4.043 4.044 - 0 .0 3 0 0.022
-7 7 .0 6 3 0.3872 0.3872 + 0.001 0.016
-7 7 .2 5 8 0.3827 0.3826 + 0.016 0.016
-7 7 .4 5 7 0.3779 0.3779 -0 .0 1 1 0.016
-7 7 .6 6 0 0.3732 0.3732 + 0.017 0.017
-7 7 .8 6 3 0.3684 0.3685 -0 .0 2 3 0.017
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RELACION DE PRESIONES DE VAPOR ENTRE SH2 Y SD2

Relación de presión de vapor: P nIPH 
----------------------------- ---------------- ----------- - Error c a l c .

Temp.
(°C) Experimental Calculado

Diferencia
(%)

sobre la  re 
lación.

30.023 1.0144 1.0147 - 0 . 0 2 4 0.028
25.020 1.0141 1.0142 - 0 . 0 0 5 0.019
20.024 1.0142 1.0137 +  0.055 0.014
14.948 1.0135 1.0131 +  0.037 0.011
14.899 .1.0128 1.0131 - 0 . 0 3 3 0.011
14.470 1.0130 1.0131 - 0 . 0 1 0 0.011
9.996 1.0131 1.0125 +  0.053 0.011
9.508 1.0117 1.0125 ' - 0 . 0 7 4 0.011
5.014 1.0117 1.0119 - 0 .0 2 1 0.011
4.973 1.0126 1.0119 +  0.064 0.011
4.943 1.0120 1.0119 +  0.009 0.011

-  0.009 1.0108 1.0112 - 0 . 0 4 0 0.012
-  0.013 1.0117 1.0112 +  0.044 0.012
-  0.022 1.0110 1.0112 - 0 . 0 2 6 0.012
-  5.034 1.0098 1.0105 - 0 . 0 6 9 0.012
-  9.997 1.0096 1.0097 - 0 . 0 0 7 0.012
- 1 5 . 1 6 6 1.0090 1.0088 +  0.024 0.013
- 1 9 . 8 2 6 1.0082 1.0078 +  0.038 0.016
- 2 4 .9 5 3 1.0068 1.0067 +  0.005 0.021
- 2 8 . 1 9 4 1.0058 1.0060 - 0 . 0 1 9 0.024
- 7 7 .0 6 3 0.9853 0.9854 - 0 . 0 0 7 0.017
- 7 7 .2 5 8 0.9854 ' 0.9853 +  0.012 0.017
- 7 7 . 4 5 7 0.9850 0.9852 - 0 . 0 1 9 0.017
- 7 7 . 6 6 0 0.9852 0.9850 +  0.023 0.018
- 7 7 .8 6 3 0.9848 0.9849 - 0 . 0 0 9 0.018

.769
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PRESION DE VAPOR DEL SIi2 

log PK = - 965.423/T + 4.53330

t, °c P^, atm. Pj,, atm. d, aün.

-60 19 1.00 1.000 .0

60 1 .01 1.009 -0.003

55 1.30 1.282 .015

50 1.64 1.611 .030

45 2.05 2.004 .042

40 2.52 2.469 .055

35 3.09 3.017 .073

30 3.74 3.655 .090

25 4.50 4.394 .105

20 5.36 5.245 .115

15 6.33 6.217 .110

10 7.42 7.322 .095

-5 8.64 8.571 .070

0 10.01 9.976 -0.030

+ 5 11.54 11.548 +0.010

10 13.23 13.298 .065 ,

15 15.11 15.238 .130

20 17.19 17.381 .190

25 19.47 19.738 .265

30 21.98 22.321 .340

35 24.72 25.142 .420

40 27.71 28.211 .500

45 30.96 31.541 .580

50 34.48 35.142 .660

55 38.30 39.025 .730

60 42.41 43.201 .790

65 46.84 47.681 .840

70 51.60 52.474 .870

75 56.71 57.590 .880

80 62.17 63.039 .870

85 68.02 68.830 .810

90 74.27 74.971 .700

95 80.98 81.470 .490

100 88.28 88.335 .060

100 4 88.90 88.901 .001

9 - p . 9 2
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PRESION DE VAPOR DEL SH,

Temperatura -110° -99,7° -90,6° -87,7° -80,9° - 7?0 -64,7° -60,1° -58,1°

Presión de 
vapor en mn.

18 43 91 112 ISS 583 573 732 822

PRESION DE VAPOR DEL S H 2 SOLIDO

T°K 164,904 168,470 173,308 177,888 182,844

Pcm. Hg int. 2,405 3,417 5,356 8,003 12,041

T 187,61 188,350 190,506 193,840 196,980

P 17,389 18,289 21,078 26,084 31,644

T 199,909 203,400 206,575 210,176 213,166

P 37,670 46,056 54,893 66,500 77,545

16-p.970
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PRESION, FUGACIDAD Y COMPOSICION DE FASE*PARA EL SH2 SOLUBILIZADO EN AGUA

t P fi A
(°Q (atm) (atm) (atm) yi *

¡

X ! ! o *3 x 106 (atm)

O.OOl 0.53985 0.53084 0.00601 0.98864 2.0189 1.14 263.18
0.001 0.64663 0.63635 0.00601 0.99048 2.4198 1.25 263.16
0.000 0.81496 0.80220 0.00601 0.99240 3.0497 1.40 263.01
4.956 0.49205 0.48108 0.00857 0.98228 1.5515 1.11 310.51
4.958 0.57457 0.56275 0.00857 0.98478 1.8146 1.20 310.21
4.955 0.69533 0.68202 0.00856 0.98738 2.1988 1.32 310.43
4.955 0.89032 0.87404 0.00856 0.99008 2.8171 1.50 310.11

10.019 0.46154 0.44737 0.01211 0.97334 1.2365 1.09 362.21
10.018 0.54041 0.52551 0.01211 0.97717 1.4522 1.18 362.01
10.019 0.65667 0.64048 0.01211 0.98115 1.7697 1.31 362.25
10.019 0.84654 0.82772 0.01210 0.98529 2.2864 1.49 361.94
15.008 0.57265 0.55280 0.01680 0.97010 1.3234 1.24 418.17
15.008 0.70044 0.67914 0.01680 0.97546 1.6255 1.37 418.11
15.006 0.91275 0.88843 0.01679 0.98105 2.1258 1.57 417.65
20.010 0.49456 0.46925 0.02304 0.95265 0.9847 1.16 477.44
20.011 0.58325 0.55711 0.02304 0.95975 1.1689 1.27 476.72
20.011 0.71673 0.68910 0.02304 0.96712 1.4456 1.41 477.10
20.009 0.94115 0.91036 0.02303 0.97479 1.9091 1.62 476.32
25.018 0.55244 0.51844 0.03122 0.94250 0.9616 1.25 540.07
25.016 0.66766 0.63249 0.03122 0.95227 1.1729 1.38 539.74
25.015 0.85319 0.81570 0.03121 0.96245 1.5122 1.56 538.73
25.018 0.58192 0.54764 0.03122 0.94536 1.0162 1.28 539.64
25.017 0.71834 0.68258 0.03122 0.95557 1.2663 1.43 539.79
25.017 0.95039 0.91146 0.03121 0.96620 1.6904 1.65 538.32
25.030 0.55377 0.51974 0.03124 0.94259 0.9645 1.25 539.12
25.029 0.68442 0.64903 0.03124 0.95338 1.2042 1.39 539.07
25.031 0.90833 0.87002 0.03123 0.96465 1.6137 1.61 539.49
29.995 0.56822 0.52353 0.04175 0.92521 0.8680 1.27 603.29
29.992 0.70403 0.65794 0.04175 0.93942 1.0907 1.43 604.07
29.995 0.93731 0.88816 0.04174 0.95421 1.4719 1.66 603.09
39.991 0.49072 0.41580 0.07250 0.84998 0.5616 1.17 741.34
39.991 0.61249 0.53649 0.07250 0.87943 0.7245 1.33 740.86
39.992 0.82651 0.74812 0.07249 0.91016 1.0100 1.57 740.57
49.987 0.54699 0.42269 0.12099 0.77499 0.4801 1.22 880.80
49.984 0.68605 0.56039 0.12099 0.82000 0.6364 1.40 882.07
49.985 0.93305 0.80438 0.12097 0.86687 0.9132 1.68 880.08

8-p.694
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PRESION, FUGACIDAD Y COMPOSICION DE LAS FASES PARA EL SD2 SOLUBILIZADO EN D20

t P fi / i H Dts
( °Q (atm) (atm) (atm) y 2

wOXp«H

x3 x 106 (atm)

4.954 0.46205 0.45286 0.00709 0.98441 1.4489 0.56 313.07
4.953 0.53869 0.52876 0.00709 0.98659 1.6916 0.61 312.58
4.954 0.65058 0.63937 0.Q0709 0.98886 2.0451 0.67 312.84
4.953 0.83037 0.81661 0.00708 0.99122 2.6113 0.76 312.70
4.969 0.48660 0.47716 0.00711 0.98514 1.5266 0.58 312.86
4.969 0.56686 0.55661 0.00711 0.98721 1.7806 0.63 312.61
4.971 0.68365 0.67200 0.00711 0.98935 2.1493 0.69 312.96
4.970 0.87050 0.85607 0.00710 0.99159 2.7373 0.78 312.76

10.012 0.49623 0.48372 0.01016 0.97917 1.3152 0.59 368.17
10.011 0.58177 0.56841 0.01016 0.98219 1.5453 0.64 367.82
10.011 0.70846 0.69360 0.01016 0.98531 1.8853 0.71 368.35
10.011 0.91626 0.89831 0.01016 0.98857 ■2.4409 0.81 367.92
10.016 0.49103 0.47857 0.01016 0.97895 1.3017 0.59 368.13
10.017 0.57614 0.56285 0.01016 0.98201 1.5308 0.64 367.86
10.017 0.70225 0.68747 0.01016 0.98519 1.8694 0.71 368.07
10.015 0.90982 0.89199 0.01016 0.98849 2.4248 0.80 367.60
14.996 0.49292 0.47636 0.01430 0.97051 1.1202 0.60 425.51
14.995 0.58044 0.56305 0.01430 0.97489 1.3239 0.65 425.58
14.994 0.71133 0.69245 0.01430 0.97943 1.6278 0.72 425.82
14.992 0.92970 0.90768 0.01429 0.98416 2.1331 0.83 425.35
14.998 0.50118 0.48455 0.01430 0.97098 1.1375 0.60 426.70
14.999 0.58946 0.57197 0.01430 0.97526 1.3425 0.66 426.27
14.998 0.72127 0.70226 0.01430 0.97970 1.6480 0.73 426.45
14.997 0.94014 0.91795 0.01429 0.98433 2.1535 0.83 425.75
20.015 0.47451 0.45258 0.01987 0.95748 0.9288 0.59 488.06
20.017 0.56008 0.53739 0.01987 0.96388 1.1027 0.65 487.12
20.018 0.68930 0.66523 0.01987 0.97054 1.3647 0.72 487.94
20.017 0.90742 0.88041 0.01986 0.97748 1.8056 0.83 487.52
25.002 0.53870 0.50893 0.02718 0.94869 0.9207 0.64 552.92
25.001 0.65900 0.62804 0.02717 0.95792 1.1360 0.71 553.61
25.000 0.85875 0.82531 0.02717 0.96752 1.4924 0.82 552.78
25.003 0.55844 0.52849 0.02718 0.95048 0.9577 0.65 551.90
25.003 0.68292 0.65169 0.02717 0.95936 1.1807 0.73 552.79
25.003 0.88929 0.85541 0.02717 0.96861 1.5494 0.83 551.86
25.004 0.46306 0.43391 0.02719 0.94042 0.7867 0.59 552.79
25.005 0.54848 0.51861 0.02719 0.94958 0.9401 0.65 551.67
25.006 0.67873 0.64754 0.02718 0.95911 1.1736 0.72 552.34
25.005 0.90170 0.86763 0.02718 0.96902 1.5721 0.84 551.19
29.991 0.55882 0.51929 0.03676 0.93309 0.8361 0.66 621.27
29.991 0.69356 0.652.67 0.03675 0.94589 1.0506 0.74 622.10
29.991 0.92605 0.88218 0.03674 0.95922 1.4196 0.86 621.08
29.998 0.62235 0.58221 0.03675 0.93982 0.9373 0.70 621.17
29.997 0.77226 0.73045 0.03675 0.95130 1.1757 0.78 622.14
29.996 1.03080 0.98533 0.03674 0.96326 1.5853 0.91 621.18
39.984 0.43164 0.36483 0.06494 0.84752 0.4797 0.57 761.39
39.982 0.51421 0.44676 0.06493 0.87173 0.5874 0.63 759.73
39.983 0.64240 0.57379 0.06493 0.89699 0.7543 0.71 761.57
39.983 0.86778 0.79658 0.06492 0.92331 1.0469 0.84 761.47
49.991 0.54232 0.42928 0.10994 0.79389 0.4746 0.64 905.21
49.991 0.68071 0.56635 0.10993 0.83525 0.6260 - 0.73 904.75
49.990 0.92773 0.81043 0.10992 0.87840 0.8956 0.87 905.12

8-p.695
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REACCIONES DE FORMACION DEL SHr

H 2  *  S  =  H 2 S  V =  -  - á § -  -  K . c

t°C 2349 2832 310 S 3562

K 0,0000018 0,0000329 0,000122 0,00280

h 9s
2 gas H 2 gas + ^ romb.

a 202
V

3,8 x 10"'

O
I

OLO K = 
P

8,3

O
I

OCO

KP "
15,6

2H0 + S 0 = 2H0S
2 gas 2 gas 2 gas

t 2 K x 10 ^ Q cal

7502 0,98 38.500

O
I

ON")
CO 3,8 40.900

9452 24,5 39.900

106 5 2 118 41.300

11322 260 ____

- Qi
h 2s

16-p.862, 863 y 864

PUNTO TRIPLE DEL SH2

T°K p im de Hg

187,605 ± 0,011 173,7 + 0,05 Kruis y Clusius

187,60 ± 0,009 173,70± 0,05 Clusius y Frank

187,61 173,89 Giauque y Blue

16-p.972
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CONSTANTE DE EQUILIBRIO PARA LA REACCION S (GAS) + H 2 = SH2

T abs. L°g10 Kp Autores

1023 2,025 Preuner y Schupp

1103 1,710 Preuner y Schupp

1218 1,305 Preuner y Schupp

1338 0,964 Preuner y Schupp

1362 0,902 Randall, Russell, Bichowsky

1405 0,793 Preuner y  Schupp

1473 0,643 Randall, Russell, Bichowsky

1537 0,490 Randall, Russell, Bichowsky

1667 0,257 Randall, Russell, Bichowsky

16-p.947

SOLUBILIDAD DEL SH2 (GAS) EN H 20.

vol. de H 20 absorbe 1,08 vol. de gas SH2 a 10°C

ti m »» - i? 2 5 3  n M u  m  1 5 o c

t» t» t t  t t  3  0 M n t t  t f  ,f 11 °c

" M " 3,66 " " " " Temp. amb.
tt tf ft 11 tí 1! ” " " 0°C y p = 760 mm

Oo tf tf tt M M tf p = 820 mm

litro de H 20 disuelve 0,1004 mol de SH2 a 0°C y p = 760 mm

10-p.130

VOLUMEN DE H 20 A  T 2 QUE ABSORBEN S VOL. DE SH2 REDUCIDOS A  0°C-760 mm.

T O9 52 102 . 152 202 252 302

OI001 
LOto

S 4,3706 3,9652 3,5858 3,2326 2,9053 2,6091 2,3290 2,0799 1,8569

10-p.131
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Temperatura - C

Solubilidad del Sf-^ (g) en í^O (liq.) 

3-p.139
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y?/)*

Temperatura 2 C

Solubilidad del SH2 en agua.

11-p.520
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Solubilidad del SI^ en agua..

11-p.520
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PUNTO DE EBULLICION DEL S»2

Plinto de ebullición Autores

- 6 1 ,8°C (755 mm) Regnault (1862)

- 6 0 ,4°C (755,2 mm) Ladenburg y Krugel (1900)

- 61 °C (773 mm) De Forcrand y Fonzes-Diacon (1902)

- 60,1°C Me Intosh y Steele (1904)

- 60,2°C Me Intosh y Steele (1906)

- 60,2°C Beckmann (1912)

- 60,2°C Cardoso y A m i  (1912)

- 60,2°C Baume y  Perrot (1914)

- 59,4°C Maass y Me Intosh (1914)

- 60,7°C Klemenc y Bankowski (1932)

212,77°K Giauque y Blue (1936)

212,7°K Clusius y Frank (1936)

16-p.969

PUNTO DE EBULLICION DEL S H 2

P mm Hg. t°C

760 - 73

755 - 61.8

— - 63.5

755.2 - 60.4

760 - 61.6

— - 60.1

— - 59.8

773 - 61

760 - 60.2

10-p. 125
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TEMPERATURA. DE FORMACION DEL SH2 LIQUIDO Y SU HIDRATO

TEMPERATURA DE LIQUEFACCION DEL S H ^

t liquefac. -702 -402 -3,332 O2 11,112 182 502 1002

P atm. 1,09 2,86 6,36 10,25 14,60 16,95 35,56 88,7

10-p.124

TEMPERATURA DE FUSION DEL SH2

t°C -85; -83; -83,6; -82,9; -86

10-p.125

t°K 187,6

16-p.967
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VISCOSIDAD DEL SH2 GAS

t ° c nio? Poises Autores

O5 1154 Meyer (1871 a 1899)

202 1300 Meyer (1871 a 1899)

0e 1184 Graham (1849) y Eucken (1913)

O2 1175 Frankine y Smith (1921)

172 1251 Frankine y Smith (1921)

1002 1610 Frankine y Smith (1921)

232 1470 Knudsen y Fricke (1940)

02 1170 Andrussow (1952 y 1953)

16-p.964

TBMSION SUPERFICIAL DEL SH2 LIQUIDO

T°K 189,02 191,32 194,62 197,42 199,72

Ydinas/cm 

y(MV)23 ergs.

33,418

349,5

32,902

345,3

32,126

338,0

31,645

334,1

31 ,020 

328,3

T°K 201,52 203,92 206,92 210,82

ydinas/cm 

y(MV)2^ ergs.

30,813

326,6

30,448

324,7

29,631

316,7

28,783

308,6

16-p.966

VISCOSIDAD DEL S H 2 LIQUIDO.

T°K 191 ,02 193,32 198,2- 201 ,2^ 206,12 209,8* 

n 0,547 0,528 0,510 0,488 0,470 0,454

16-p.967 y 10-p.123
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VOLUMEN CRITICO DEL S H ^

0,00490

0,00413

10-p.125

VOLUMEN MOLAR DEL SH2 .

Volumen molecular del SH2 al p.e. : 35,2

" " líquido : 39,53

10-p.123 

16-p.966
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Conductividad térmica del SF^, 188.
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Constante dieléctrica del y D^O líquida y sólida, 1, 61-63.
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D
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E
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F

Factor de separación a del H 20-D20, 132-134, 143.

Factor de separación a  para la reacción SH2-H20, 202-203.

Funciones termodinámicas del D 20 en estado ideal, 131.
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Funciones termodinámicas del Sí^ y SD2 , 204.

Funciones termodinámicas estandard de vaporización para el SP^ y SD2 , 193-194.

H

Humedad del sistema Sí^-I^O (gas), 185, 206-208.

I

Indice de refracción del I-^O y D 2O, 2, 134.

Indice de refracción del SH2 , 208, 209.

M

Momento dipolar del S!^, 179.

P

Peso molecular del H 2O y D 2O, 1.

Peso molecular del SI^, 210. 

pH y pD, valores, 3.

pKa del H^O y D 20 para varios ácidos, 3.

Presión crítica del I^O y D 2O, 2, 135-136, 139.

Presión crítica del SH2 , 179, 210.

Presión de saturación del y D 2O, 135, 137-139.

Presión de vapor del ^ 0 ,  D f l y mezclas, 140-148.

Presión de vapor del y SD2 , 189, 211-214.

Presión, fugacidad y composición de las fases para el SI-̂  solubilizado en 

215-216.

Punto triple del 217.

R

Reacción de formación del SP^, 217.
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Solubilidad de algunas sales en D 20 y a 25°C, 2.

Solubilidad del SH2 en H 20, 185, 207, 218-221.

T

Temperatura crítica del H 20, D 20 y mezclas, 2, 135-136, 138-139. 

Temperatura crítica del SH2 , 179-210.

Temperatura de ebullición del H 20 y D 20, 1-2, 142, 144-145, 149. 

Temperatura de ebullición del SH2, 179, 226.

Temperatura de formación del SH2 líquido y SH2 hidrato, 223. 

Temperatura de fusión del H 20 y D20, 1-2.

Temperatura de fusión del SH2 , 179, 223.

Temperatura de liquefacción del SH2 , 223.

Temperatura del punto triple H 20 y D 20, 1.

Temperatura de máxima densidad del H 20, 1-2.

Temperatura de transición del SH2, 179.

Tensión superficial del H 20 y D 20, 1-2, 150.

Tensión superficial del SH2 , 224.

Toxicidad del SH2 , 226.

V

Vibraciones fundamentales del H 20 y D 20, 1.

Vibraciones fundamentales del SH2 , SHD y SD2 , 208.

Viscosidad del H 20, D20 y mezclas, 1-2, 151-164.

Viscosidad del SH2, 224.

Volumen crítico del H 20, 135-136, 139.

Volumen crítico del SH2 , 225.

Volumen específico del H 20 y D 20, 89-106, 112-124, 165-176. 

Volumen molar del H 20 y D 20, 66, 68-69, 140, 177.

Volumen molar del SH2 y SD2 , 198-199, 225.

Volúmenes relativos del H 20 y D 20, 171.
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