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ABSTRACT

In this report, the procedures used by INPE to compute
the necessary amount of Hydrogen Gas needed to inflate stratospheric
balloons, are shown.
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1 INTRODUGAO

0 método aqui apresentado consiste na determinacao da

quantidade de gds a ser utilizada num voo de baldo estratosférico.

Este método €& wutilizado pelo N.S.B.F. (National
Scientific Balloon Facility) - EUA, sendo adaptado as condicoes

brasileiras.

Descreve-se a segulr os procedimentos para obtencao dos

dados necessarios aos calculos.

Como o INPE utiliza o hidrogenio gasoso em suas
atividades com baldes, algumas precaucoes devem ser tomadas mno seu

manuseio,

As informacoes aqul apresentadas foram fornecidas pelo
N.S.B.F., apenas adaptadas as nossas necessidades. Obviamente a nossa
experiéncia no lancamento de baldes estratosférico nos permite fazer

as adaptacoes necessarias.

Pretende-se com este relatdrio, manter registro em

portugues, dos procedimentos atualmente em uso pelo INPE,
2 DESCRICAO

2,1 MEDIDAS DE PRESSAO E TEMPERATURA

Como os manometros utilizados pelo CLB sao marcados em
PSI (pounds per square inch), todos os cdlculos serao feitos mno

sistema de medidas ingles.

Ao lidar com hidrogeénio, as seguintes precaucoes devem

ser tomadas:



1 - 0 gas é inflamivel, aumentando consideravelmente o perigo, por
estar em alta pressao, Assim, a carreta deve ficar estacionada
em local arejado e na sombra e obviamente nao fumar nas

proximidades.
2 — Em ambientes extremamente secos, a carreta deve ser aterrada.

3 - Muito cuidado ao utilizar chaves mecanicas para
colocar/apertar encaixes ou adaptacbes as tubulacoes. Os
registros devem ser fechados apenas pela forgca da mao, Nunca

utilizar ferramentas.

Para a estimativa da temperatura do gas, basta obter a

média das temperaturas em varios tubos da carreta.

0 importante é que todos os tubos tenham estado no mesmo
ambiente, por exemplo, na sombra, Caso o lancamento seja no sol, a
carreta deve seguir para o local de lancamento apds o experimento a

ser lancado ter sido testado e liberado para o lancamento,

Deve-se medir a temperatura dos tubos seguindo um
padrao, Mede-se 4 tubos, medindo cada um deles em dois pontos. Os
tubos a serem medidos devem estar embaixo, no meio e em cima da

carreta.

Ap6s a liberacao da carga util pelos pesquisadores para
o lancamento, deve-se medir a pressao do gas, abrindo a quantidade de

tubos pela seguinte regra:
Ptotal
30

Pt = massa total do sistema a voar
N

= quantidade de tubos



Este calculo sOmente é valido para a carreta do INPE,
que possui 30 tubos de volume d'agua igual a 8,804 pés cubicos/tubo,
em média, Assim, o volume d'agua total sera de 264,12 pés cubicos

(Cuft) .

0 volume d'agua de um tubo € definido como:

PESO TUBO CHEIO D AGUA - PESO TUBO VAZIO

V. D'AGUA =
PESO ESPECIFICO DA AGUA
Para qualquer carreta, segue-se a regra:?
V = volume total de gias da carreta em métros cubicos
Q = quantidade de tubos da carreta
Pt = massa total

N = niamero de tubos a utilizar

Pr . Q
N =

0,75 .V

Obviamente este calculo é apenas uma estimativa, devendo
o responsavel pelos calculos verificar a pressao final de corte como
determinante da quantidade de tubos a serem utilizados. A pressao
minima de corte nao deve ser inferior a 400 psi. Até 200 psi, a vazao
de gas é possivel para realizacao da inflagem, porem torna-se muito

lenta, aumentando seus riscos,

3 CALCULO DE INFLAGEM

Todos os dados necessarios aos calculos de- vem ser
inseridos na folha de calculo mostrada na Tabela 1. Como exemplo,
calcula-se a pressao de corte para um balao de 5MCF (million cubic
foot). As massas de todos os componentes embarcados devem ser pesados

e colocados nas linhas A, B, C, D, E e F,



TABELA 1

CALCULO DE INFLAGEM

CALCULO H?
VOLUME  D'AGUA

COMPONENTES DA TRALHA DE vdo

PESOS! Ky .

BALAO: TIPO E VOLUME 5 MCF Ne SERIE - 357,33
PARAQUEDA: DIAMETRO: 132 pr N° SERIE - 15
INSTRUMENTAGCAQ INPE: 7raiha incluida -
EXPERIENCIA CIENTIFICA: 250
LASTRO:. TIPO: Sem lastro PERDA p/m: -
DIVERSOS- Telecomando separagao 10
TEMPERATURA 249C ¢ |{PESD TOTAL 632,33
VOLUME O AGUA: 24 x 8,804 = 211,30 H |[FORCA ASCEMSIO.. 127 75,88
TUBOS: 24 1 14 TOTAL 708,21Kg.
CARRETA ~J uvro F A | F.A |restante| F A " {Piessho T
Ne PRESSAO| pg RESTANTE|PRESSAO | MENOS
cAlcuto | TOTAL  freouisitan| LIBRAS | pgo3 FINAL
708,21
INPE 2200 9,5431 k 2,2044 450 40 410
r 211,30 PST PSI
= p.016,491.561,3]
LBS LBS
2.016,4
- J1.561,31
= | 455,14
211,30%2,1539
CENTRODE LANGAMENTO DE BALOES
INPE - S.J CAMPOS
VOO Ne. CDATAD
LABORATORIO . . ... EXPERIENCIA . ... ... .. ...
CALCULADO POR. .. ... ... ..CHECADO POR:




0 peso total deve ser colocado no quadro G. A
temperatura média dos tubos com aproximacao ao grau superior (por

exemplo 21,7°C, marca-se 22°C).

0 volume d'agua dos tubos a serem utilizados sera N x

8,804 para a carreta do INPE,

A quantidade de tubos a serem utilizados pode ser

estimada por:

708
N= — = 23,6 = 24 tubos
30

Volume d'adgua = 24 x 8,804 = 211,3 pés cubicos - Linha K

A quantidade de lastro a ser transportado depende do
hordrio em que o baldo atingirid a tropopausa e seu volume. A liberacao
de lastro permite o aumento da velocidade ascensional do balao. Nas
regioes mals frias, como na tropopausa onde a temperatura pode chegar
a - 80 C, a velocidade ascencional diminui, sendo necessario a libera-

cao de lastro.

0 lastro tambem pode ser utilizado para controle do teto
de voo do balao. Por exemplo, pode-se aumentar o peso do sistema com
lastro de modo que o teto de voo seja 25.000 metros e com a liberacao
do lastro, o novo teto passa a ser de 40,000 metros, permitindo assim

a coleta de dados em dois niveis diferentes.,

Para a estimativa de lastro, dois fatores devem ser

levados em consideracao:

Para baloes de volume inferior a 300,000m3, nao ha
necessidade de 1lastro para os lancamentos em que o balao atinge o

teto de voo durante o dia. Caso o teto seja alcancado a noite, pode-se



estimar um lastro de 5% do peso da carga Util. Este lastro permitira
uma ascencao extra caso haja esfriamento do gds, especialmente na

tropopausa.

Da 3 lei de Newton:

Se a massa for reduzida em 5%, ou seja m= 0,95m,

teremos também um acréscimo de 5% na aceleracao.

Para baloes de volume superior a 300.000m pode-se

acrescentar 5% de lastro para voos diurnos e 77 para voos noturnos.

Obviamente cada caso especIfico deve ser estudado, pois
o lastro permitira um acréscimo em forca ascensional, proporcional ao

lastro liberado,

Deve-se considerar a descarga do lastro como fator
extremamente importante na ascensao do balao. Uma descarga muito
rapida pode acarretar em rompimento do balao e uma descarga muito
lenta pode nao surtir efeito. Assim, deve-se verificar a velocidade de
ascensao apos uma liberacao de lastro. A velocidade ideal é proxima a
1.000 pés/minuto (aproximadamente 300 m/minuto). Uma estimativa de 17

de peso do lastro pode ser considerada razoavel a cada 5 minutos,

Outro fator a ser levado em conta nos calculos de
inflagem é a forca ascensional desejada. Para voos diurnos pode-se
estimar em 107 do peso total e em voOos noturnos em 127, este valor

deve ser colocado na linha H.

Soma-se os valores das 1linhas G e H, colocando o valor

na linha I, Este valor deve ser convertido em libras, dividindo-se



pelo fator 0,4536, Neste exemplo, necessita-se de gas suficiente para

levantar 708 kg com uma aceleracao inicial de 12% do peso total.

Se o gas wutilizado €é o hidrogénio, cuja forca
ascensional é de aproximadamente 1 kg por metro cubico de gids, podemos
estimar que necessita-se de 708m® de hidrogénio. Assim, pode-se
verificar que a carreta do INPE (1.200m3®) é suficiente para realizar

este lancamento.

A quantidade de tubos também pode ser estimada por:

1200

N = = 21 tubos

708
A seguir, calcula-se a pressao final de corte,

utilizando o Apendice em anexo fornecida pelo NSBF. (Apéndice A).

Este Apendice fol elaborada para o hidrogenio gasoso.
Cada duas paginas corresponde a uma temperatura, Para cada temperatura
o Apéndice fornece em 6 colunas a pressido (psi) e a ascencdo (LB/ft?)
correspondente., A cada temperatura, de 7°C a 35°C, o Apéndice formece

a ascencao para pressoes de 10 psi a 3000 psi.

Na linha M os cadlculos serao executados supondo-se a

utilizacao de 24 tubos,

Abrem-se os 24 tubos e mede-se a pressao, verificando se
nao existem vazamentos, Neste exemplo, € digual a 2200 psi com a
temperatura de 240C, Acha-se mno Apendice A, as duas paginas
correspondentes a esta temperatura., Na pressdao de 2200 psi encontra-se
a ascensao (LIFT) igual a 9,5431 1b/pés3, Este valor & multiplicado

pelo volume d'agua total:

9,5431 x 211,30 = 2016,45 psi



que corresponde a forca ascensional total disponfvel nos 24 tubos.
Como a forca ascensional requisitada & de 1561,31, tem-se restante nos

24 tubos,

Restante = 2016,45 - 1561,31 = 455,14 Lb,

Assim a forca ascencional restante sera:

455,14
= 2.1539
211,30

Com este valor e na pagina correspondente a 24 C, obtem-
se a pressiao referente a esta ascensao: (lé-se a aproximacao para o

menor valor).

LIFT = 450 psi - pressao de corte,

0 gas contido nos cilindros é resfriado ao sair em alta
pressido, necessitando que seja feita uma correcao na pressao de corte,
pois o valor indicado no manometro sera superior a pressao real (PV =

constante) I.

Utiliza-se o grafico da Figura 1 para obter-se o fator

de correcao.

0 eixo vertical corresponde a pressao inicial (2200) e o

eixo horizontal a pressao calculada final (450).
Com estes valores obtem-se o fator de correcao igual a
40 psi. Em caso de duvida, sempre escolha o maior valor. Assim, a

pressao final de corte sera:

450 - 40 = 410 psi.



Este valor esta acima do limite de 400 psi. Portanto 24

tubos sao suficilentes,

Nos casos em que a carreta sera utilizada apenas para um
voo, deve-se abrir todos os tubos, Um dos tubos deve ser reservado
para inflagem dos baldes pilotos utilizados na determinacao de direcao

do vento na hora do lancamento,



1 (PSI)

Pressao Inicia

10

2500,
k4 V——-
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£

2000
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"500 1000 1500 "2000

2500

Pressao Final (PSI)

Fig. 1 - Fator de corregao.
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4 DETERMINAGARO DE TETO DE V0O E BALAO NECESSARIO

Os valores do Apendice B foram obtidos de WARREN, et al.
(1971). O Apendice é dividido em 10 colunas:

Coluna

- Pressao em milibar

Massa do ar integrado
e 4 = Altitude em pés e metros

Temperatura em graus centIgrados

Densidade do ar

- Expansao do gis

0w ~N N W N
1

, 9 e 10 - Ascensao

Estes valores correspondem a atmosfera padrao americana
de 1962, Obviamente para o hemisfério sul, estes valores diferem em

pouco, mas para estimativa de teto de voo sao bastante eficientes.,

Como exemplo, supoe-se um sistema experimento-balao em
teto de voo, ou seja, em sua altitude maxima, Nesta situacao, a
relacao massa total (My e volume do balao (V) formece a ascensao

(LIFT) do sistema:

Se M = 2,000 kg

V=1x106m> (balao de 1 MCF)

2,000
m = ———2= 2x 103 Rg/m?
1 x 106
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com este valor no Apendice B, coluna 8, obtem-se uma estimativa para o

teto de voo, ou seja, igual a 1,65mb ou 43903 metros,

Outro problema é a determinacao do balao necessario para
levar um experimento a uma certa altitude. Por exemplo, calcule o
balao necessarlo para levar um sistema (balao + experimento) a 35.000m

pesando 800 kg, utilizando hidrogeénio,

Na coluna 3 com a altitude desejada (35049 - wvalor
mais proximo) obtem-se na coluna 8 o valor 7.73 x 1072 kg/m’ de

ascensao.

M
Com: V = —
m
800
V = ————— = 103.000m
7,73 x 1073

Assim, qualquer balao superior a este volume, levara o
experimento acima desta altitude. Pode-se estimar que o peso maximo

transportado pelo baldo, corresponde ao peso proprio do balao.

Na Figura 2 apresenta-se alguns volumes de baloes
padroes, 0 eixo X representa o peso do experimento e o eixo Y a
altitude atingida dependendo do balao utilizado. O valor entre

parenteses é o peso estimado do balao.

Para estimativa do volume do balao necessario para
transportar um experimento de massa "m", pode-se utilizar a Figura 3
(WINZEN INTERNATIONAL, 1971) onde o eixo X corresponde a massa do
experimento em libras e o eixo Y o volume do balao necessario para

transporta-lo; apds "interseccao" com o teto de voo desejado.
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Com o volume estimado, pode-se retornar a
(WINZEN INTERNATIONAL, 1971) e wverificar qual volume

suficiente para levar o experimento até a altitude desejada.

150

140 |

130

120

100 |

Teto de voo (x 103 pes)

90 L ] 1 1 | |
0 2000 4000 6000

Carga util (lbs)

Fig. 2 - Teto de vdo.

Figura

padrao

®s



Volume do Balao (MCF)

14

0 | T |
1000 2000 3000 4000 5000 6000

Carga util (1lbs)

Fig. 3 - Selegio de baldes.
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5 TFATORES DE CONVERSAO

Os fatores abaixo sao bastante utilizados nos calculos

de inflagem, devendo estar a disposicao.

bar = 0,98692 atm = 14,504 psi
atm = 1,0133 bar = 14,696 psi

psi = 0,068046 atm = 0,068947 bar
né = 1,853 km/h = 0,51 m/s

1b = 0,4536 kg

kg = 2,2046 1b

pol = 2,54 cm

cm = 0,393 pol

milha = 1,6 km

km = 0,625 milhas

pé = 0,30479 m

m = 3,2809 pés

cuft = 0,028317 metros cubicos
m3 = 35,314 cuft

O T T e e R R aa i ad o
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APENDICE A

ASCENCAO
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TEMPERATURA 7 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/ft3) (PSI1) (LB/£t3) (PS1) (LB/ft3)
e A ed2284__ ___BAG____2.5551 1918 4.933)
20 17205 520 2.6027 1320 4,93n7
o3 22206 53C 26503 1033 ___4.,9%34
40 27162 Sug 2.5973 134¢€ 5.£259
. 50 e 32118 . __ 56 2074558 193¢0 5.871¢_
60  .370R3 S€Q 2,7928% 1959 5.1172
. 70 W 02007 ' 8570 2,8493 1275 5.1627
80 «LBYLE 530 °  2.837% 1690 5.2032
o 30251882 920 2.9330 4333 5.253E
109 56818 608 2.9823 1100 5.2393
" 110 2H1741 £10 3.0292 1110 5.304b4
‘ 120 « 666604 £20  3.0788 1120 5.33G7
130 271583 - 53¢ 3.1249 : 1132 55350
149 75494 . 640 3.1712 1143 5.4853
oo AB3___e814T8 €50 3.2133 115§ 5.5255
189 +8631¢ 663 3.2¢53 1150 5.5727
e X270 091219 670 3. 31?b e 3478 5.8157
189 « 961123 580 3.35 ‘ 1130 S.6510
' 192 1.061°1 €90 3. ‘*"6..9 1193 2.7061
200 1.05990 706 3,653 1290 €, 7511
s N .__A..l._-.1.5,?9__.__._...__.__.._?__1.0.__~ .3 '5’0’ X213 5.7951
229 1.15€7 72¢ 3. 473 1229 S.8L11
e 230 1. ZLS‘: 7320 +59239 1230 5.83610
26D 1.2562 7460 3 ALIE 12638 s.gsuq
w 2539 1.3529 750 3.6873 1257 5.9753
260 1.351¢ 760 3.7340 T 1250 €.L2C¢
ol 91,4002 r7e . 3.7307 oo 1278 6,055
289 1.6438 ) 780 3.8273 123¢ NS EE
» 2990 1.4973 790 3.8733 1293 ©,1549
300 1,5L58 380G 3.9274 130G 6.1995"
. 310 1.5963 g2 3.9€69 1315 B.2LbL2
320 1.6L27 325 4.013% 1320 6,283
e S530 _1.691%1 - 833 = 4.0593 133) ha3334
346 1.7394 g 4.1552 1363 6.3779"
. 350 1.-_?_‘{ZZ_.___«____.._§§_3____ be1525 1353 5ak224
3690 1.8362 3£ 3 4,1333 350 [N
375 1.82342 970 4.2451 1370 6,511
350 1.9324 EEL 64,2913 13890 6,555
meeee 330 _1,98C5 39C ___%.3375 1231 653083
00 2.928€ 379 4, 3837 16¢ 6.65L3
SN, > ¥ S 0767 310 4,L299 _ 1'41_9._” £.6835
L29 2.12% FD) 4, t7%9 1423 6.7323
30 2, 1727 939 L,5227 1432 6.77714
440 2,220€ 9L'¢ 4.5690 1449 6.8212
oo k50 2,2695 353 4.6139 1459 6.9¢54
4E€0 2.31664 9he 4,.6594q TTTTTARE YT T e 9395
e 70 2.36L2 37¢e 4,7353 1672 65.9535
480 T 2,412% TERE TR 7 T T 8T T e 997 &
e bO0 2,45a07 gar 4.79275 1493 747415
500 Z2.5277 1300 6.3u37 T 15037 7 70859

Vo e e




TEMPERATURA 7 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PST) (LB/£t3) (PST) (LB/£t3) (pS1) (LB/£e3)
1210 71294 2310 9.2807 2510 367
1520 7.1733 2026 9.3228 2520 11.387
.. A530 7.2472 2530 ___ . 9.3649 ___ . 253G____ 11,427 __
15L¢ 7.2610 2040 9.4970 2540 11.463
1950 723043 285G 9.4594. 25590 11,508 ___
150 7.3486 2065 2.4910 2560 11.549
1576 7.3922 2070 89,5330 2579 11.589
1580 744359 210810 9,5750 2580 11.629
1550 7.4795% 2693 9.€169 2590 11.6693
16CQ 7.5231 2100 9.6587 2600 11.7410
1610 7.5667 21189 2.7006 26190 11,750
1€20 7.6102 2126 . 9.7424 2620 11.79¢
1630 7.6537 2130 . 9.7841 2630 11,830
1640 7.6972 2140 9,8259 2640 14.870
\ 1650 77406 2150 9.8676 26580 11.940
Y 7.7840 21690 9.,9092 2660 11.950
1670 748273 2170 9.9509 2679 - . 13..993 .
1680 1.8707 218¢C 9.9925 2680 12.0330
1690 7.9139 2190 10,034 2696 12.C70
1700 7.9572 2200 10.07¢ 2700 12. 110
4710 B, 0000 22190 13,117 2710 12,150
172¢ B.CL35 2220 10,159 2720 12.193
1730 _8&.0867 2230 10.200 2730 120229
1764 8.1298 2240 10.241 2740 12.269
; 1752 8,1729 22560 10.283 2750 12.309
i, 1760 8.2159 2260 10.324 2760 12.349
1770 8,2590 2270 10,3665 2770 12.3838
178G B.3C19 2258¢ 16,6407 27860 i12.423
1790 8,349 2290 10,548 2799 12,468 __
1860 8.,3878 2300 10,489 2805 12,507
181¢€ 8.5306 2310 10.530 2810 12.547
1820 8.4735 2320 10,571 2820 12.586
1830 8.5162 2330 10.612 2830 12,626
18670 8.5590 23540 16.654 23840 12. €65
1850 8.6017 2350 10.695 2850 12.705
- {86 ¢ 8, ELLL 2360 10.73¢ 2860 12744
1870 8.,6871 23790 10.777 2870 12.783
18873 8.7297 2380 10.817 2880 12.823
1890 8.7723 2390 10.858 2890 12.862
196 ¢ §.814% 24L00 18.399 2900 12.901
1910 B.B574 2410 10.960 2910 12.940
1920 8.8599 2420 10,981 2920 12.979
193¢ 8.9423 2433 11.022 2930 13.019
194G 8.9847 2440 11.962 2940 13.058
1950 9,0271 2450 - 11.103 2950 43.097
196¢ 9,069 2460 11.144 2960 13.136
1970 _ '9.111% 2470 11.184 _29¢0__ _13.375
TTTTTI980 T g,ish 0 T T T T T 24380 11,22% 2930 13.214
1994 9,.,1963 24990 11.26E 29919 13.253
2300 9,233G 2500 11.30€ 3000 13.292

LAt IENTTIN s




TEMPERATURA 8 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/ft3) (PSI) (LB/ft3) (PSI) (LB/ft3)
. 10 12238 510 2.5LE2 1019 h,8723
20 «17186 524 2.5937 132¢ 4,9179
y-— 30 +2212°¢ ._...530 2.54511 1930 & -.53.’_3_‘{__
40 .27057 s5uQ 2.6835 13L3 5.0589
P 50 __-.s320C2 | 55C . 2.73%3 .. 1%5C  5.0543
&0 .35932 SE0 2.7%32 1060 5.6997
. 70 _.bt185¢ 70 2.8304 1979 5.1L531
&g «Lh782 580 2.3776 1080 5.1964
90 «51700 520 2.92u8 1095 5.2357
100 56614 600 2,9720 1100 £.2%10
118 261524 61 - 3.8191 1110 5.3262
120 «H6L30 6520 3.0652 11206 S.371kL
. 130 271332 €30 3,1132 1133 5,4165
_ 140 76230 64 G 3.1602 1150 5. 4517
oo 180 W8pn €50 3.2072 1450  5.5088
i60 . 86014 Y] 3.2501 1160 5.5%18
e 170 .99892 570 '3.3813 1170 5.536%
190 Jas7i T R80 3. 3478 11383 5. 6418
190 4,006¢ 690  3.394¢€ 1190 5,6367
2040 1.6553 709 3.L414h 1203 5.7316
. 210 _1.1040 716 3.6831 1219 5.7765
) 220 T1V1s27 720 T 3,e3ue T TTTTH220 T TR
e 230 1.2013 735 3.5314 A233  5.8661
240 {.249¢ 760" 3.6231" 1249 5.9103
. 250 1,298 750 3.674LE 1250 5,9555
) 260 1.346¢ 76C 3.7212 1253 5.0582
oo 270 103953 e 770347677 1273, 6.0569
: 2810 1. 55437 780 PSRN TTTAE8G §.0395
299 1.4921 ___79¢ 3.8€35 1290 6.1345
300 1,550y TR0 T3 9T RS 1309 6. 17887
313 1.5887 810 3.9533 1310 €.2251
3270 1.637¢ 32¢ 3. 9945 1523 5.2575
e 330, 105352 330 ___4.0459 1330 6.3120
363 1,733, LY 409271 13837 6.3563
e 358 207815 350 4.43%3 1352 6..007
360 T17829¢6 SE0 Lo iALY 13693 YA
o370 1, 377s 270 4,2306 1370 6.4593
: “385 1.92 agg 5727€5 1333 6.5335
390 1. 9736 290 - 4,3227 1390 £.577%
TR0 T TTRUG2 e T TTTTRE T T3 ES 7 16097 ""eTe2fg
. 416 2.069¢ 910 botil?. 1419 6.6561
I "3 1 R I I S " V- R "W At <Y | C- A [ - Rt - & ¥ - R
oo, B30 2.16571 30 4,5665 1430 6,75L2
[N "2 21249 3Ly 4.5523 1505 ©.73833
459 2.260¢ 350 44,5942 1450 65.9423
TS R A I o St 1 O DY POy Wit 2- Mt I 7YY | R e . 12 I
470 2.3%60 q740 4.6997 1472 6.933
Y- ¥ - I Y K T390 TTTRT7ISL T UTTTTILY YT OUTTRTgTLY
. 495 2.45172 99 4,7311 1497 7.0179
5008 T T 2.4987 TLICY TR 8267 T TS0 TTTU7L0617



TEMPERATURA g GRAUS
" PRESSAQ ASCENCAO PRESSAO ASCENCAQ PRESSAO ASCENGAQ
(PS1) (LB/ft3) (PSL) . (LB/ft3) (pS1) ~ (LB/ft3)
15112 7+1055 28160 9,256 2510 11,310
1520 7.1L92 2520 9,2926 2520 ° 11.350
. A33C  7.3929 20630 . 9.33sC . 2539  11.390
15LQ 7.2366 2040 9.,3761¢ 2540 11.431
1559 _7.2883 2985¢ 9.4178 2550 1t.hv1
156¢% 73239 236¢ 9..598 2560 11.511
1576 T+ 3074 23070 9.5016 2570 11.551
1580 7.4119 2080 2.543y . ' 2530 11.592
159¢ 7 .L5L5 2896 9.5852 2590 11.632
i€ce 7.4979 2103 9,6269 2600 11.872
1610 7a5L14 2110 9.663%6 2610 11.712
162¢ 7.584L3 2126 . 9.7103 . 2620  11.752
1630 7.6281 - 2130 9,7520 2630 11.792
. 1640 76714 2140 9.7936 2640 11.832
! 165¢ 77147 . 2150 9.8352 : 2650 11,872
16605 7.758% 2160 9.,8767 2660 11,9412
1670 7.8012 2170  9,9182 2670 11.952
1580 7.BLLG T 2189 §,9597 2680 11,991
169¢ 7.8875 2190 16.051 2699 12,031
1760 7.9305 2200 10.943 2700 12.071
.. A7i% 17,9737 2210 1C. 034 2719 12,111
1720 78,6168 2223 i0.125% 27230 12.15%¢
1730 8.6598 2230 10,167 2730 12.190
1740 8.1627 2243 i, 208 274G 12.23%
1750 8.,1L57 2256 410.249 2750 12,269
176¢C 8.1986 2260 i0.290 2760 12.309
17790 8.2315 227¢C 10,331 2770 12.349
i78@ 8. 2743 228¢C {6. 373 2780 12,388
1796 8.3171 . 2290 10,614 , 2790 12.423
1800 B.3899 2300 10.455 2800 12.467
1810 8.L02h 2310 10.498 2819 12.506
182G 8.54453 2320 10.537 2820 12.5456
1830 8,LE530 2339 10.578 2839 32.585
18507 7TT8VS 308 2346 10.61¢ "~ 28449 12.625
1850 . 8.5732 2350 10.660 T 2850 12.€64
1860 B.6157 236¢C 10,701 28695 12.703
1873 8.€583 2379 10.761 2870 312,742
TTTT19AY 8.7008 239G 10.782 2889 12.782
18990 8.7L32 2390 10,823 2899 - 412.821
19070 8, 785% 2500 10.85% 2900 12.960
191: 8.82a8C 2410 10.9084 - . 2910 12.899
N V-3 B P ¥4 1] "S- 1 V-4 | R U P11 - S 2920 1{2.938
: 1930 8.9127 2430 10,98€¢ " 293¢ 12.977
1oc §.9551 264G 11,026 29449 13.91¢6
: 1950 8.9972 2450 11.067 2950 13.855
TTTTTAGe 0T TTTTOU03asT T T T T T2h60 T T TLLV10E T 2960 13,994
) 197¢ 9.081A 2476 11.148 2970 13,133
AR 573 1 IO -5 7 St ¥ ¥ 1 S O A (- A1 170 B 13172
1999 9.1659 2L90 11.229 299¢ 13.211

2805 T 92T T2s00TT T 1102697 Fo00T T 130250



- A.6 -

TEMPERATURA 9 GRAUS
PRESSAO ASCENCAO PRESSAO ASCENGAO PRESSAO  ASCENCAO
(PSI) (LB/ft3) (PSI) (LB/ft3) (PSI) (LB/£c3)
TR UENC I NI SN T REE T R W SCY Y M. SIS v S S W2 ¥ 2 v N2 X W10l LS ST S Y
10 e12195 910 2.5374 _ ____1°%13 h,B557
20 «1712C 520 2.554L7 1329 L,9711
e S0 . «220590 . __.530 ___ 25320 _______A930____4.9u55
40 26972 . sS40 2.6792 1649 L,9342
o2 O« 31890 __ . .550____2.72FL___ ____1950____5,0373
50 «36863 5€¢0 2.7736 1060 55,0824
. 70_ obi712 570 2.2207 1079 5.127¢
80 « L6618 580 2.8677 1080 £,1728
v a0 51519 — 590 29143 19099 5 _Z 182
100 « 56416 6G0 2.961% 110¢C 5.2631
" 110 «H1309 €140 3.0087 11190 5,382
. 1290 «66198 6520 3.6556 1125 55,3532
L 130 71083 €30 3.102% 1139 5.3982
1490 « 75964 L0 3.10693 1140 S,4432
e 1593 e808W31 850 3.1961 1159 5.48%81
160 85713 £60 3.2L29 1160 5.53340
- A70__ 90982 _R78 __ 3.,2895 1170 5,5779
1890 A5L47 S h) 3.3363 1142 5 6227
- 190 1.0031 £90 3.3823 1199 55,5575
206 1.051¢ 700 3,296 120¢ 5,712¢
w819 1.40C2 710 _3.4761 1219 _5.756¢
220 1.148¢ 720 3.5227 1220 5.6316
R 230 __ 1,197} 730 3,5692 1238 _ 5.84€3
248 1.2L55 740 3.6155 1248 5,883¢
" 250 1.293¢ 750 3.6E20 12590 5.9354
260 1.36422 760 3.70%4 1260 5.9900
L 270 1,3965 77¢_ 3.7547 . 1273 6.0245
280 1.43%7 789 3.8011 1289 6€.064893
- 2939 1.49692 790 3.0473 1299 61134
300 1.5351 300 3.993% 130¢ €.1573
. 310 1.5932 810 3.9397 13190 6.20721
329 1.H6313 320 3.9859 13220 Ba2uEh
22 339 1.6793 335 bo0325 1333 6.2357
340 1.7274 349 4.0751 1349 £, 3350
e 390 107752 _.8580 4.1243 1353 6.3792
369 1.8232 160 4.1731 1360 H.4233
e 370 448711 370 Go2161 1370 6,475
380 1.,919¢ 880 L4,2620 1332 EeB11E
-89 1.966f 293 . 4,3073 1395 6.5557
400 2.01L¢ 900 4.3%33 1633 6.5997
o 13 2.5622 _ 910 4,3995 1uig 6.6L37
L2n 2.115¢ 920 L, LL%Y 164729 6 6977
. 530 2.157¢ 930 4,4311 1439 €.731¢
L47 2.26652 QL g 4 G SER 1669 6. 77557
- 450 2.25231 953 4.582%5 1459 6H.8193
TTTTLED 2.3000 EDE 4 5237 1Ty53d 6.35317
e B70_2,3b78 978 4,6737 1479 &, 9ﬁsq
485 2.3953 98¢ L7 T TN T TR s
L99 __ 2,4L27 990  4,7643 1499 6. qwuu
590 2.4901 10c3 46,8193 1503777 031



- A7 -

~9 GRAUS

TEMPERATURA
PRESSAO ASCENGAO PRESSAD ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/££3) (PSI) (LB/£¢3)
1510 ___T.0817 2010 9.2196 2519 11.273
1522 7.1253 2c2¢ 9,2615 2520 11.313
X539, 7.1€893 _______2C30_  9.3033___ ____ 2530 ____ _11.354 __
15¢  7.,2124 2840 9.3452 2540 . 11. 394
1558 7.2559_. 2653 9.38069 _______..2550____33.43% __
1560 © 7.299u 2060 9.42987 2560 11474
15790 L4328 20740 9,470 2570 11,514
1580 74368062 2680 9,5121 2580 11.554
15990 75295 2290 5.5538 2590 11+5S% __
1608 7.4729 2130 9.,5954 2600 11.634
1610 7.5162 2119 9.63790 _.2610 11+ 676
1620 7.5585 2120 9.6785 2620 11.71L
: 16328 7.6627 213¢ 9.726¢ 26390 11754
' 1640 7.6459 2149 9.7615 2640 11.794
16510 7.6893 2150 9.8030 2650 134834
166¢C 77322 2160 9.8u44L4 2660 11.873
167¢ 77752 2170 9.8358 26740 11,913 _
1689 7.819%3 2180 9.927 1 2650 11.953
169¢ 7.8613 21990 9.9684 2695 11,993
17CGG 7.9043 2200 10,016 27G0 12.932
e d710 7.9472 2210 10,051 2710 12,072
1725 7.9901 2220 10,092 z2r2u 12.31ii
1738 8,0330 __223¢ 10,133 2730 12,151
1740 8.075% 2240 10,175 2740 12.191
17540 88,1137 22590 10,21€ 27590 12,230
17€0 8.1618 22690 10.257 27610 12.270
1770 B8.2042 2270 10.238 2776 12.309
1780 8.2uH0 2280 16.339 . 2780 12.348
1790  8.2895 2290 10.330 27906 12.383
1800 8.3322 2300 10.421 2800 12.427
: 181C B.3743 23106 10,462 231.0 12. 0666
! 1820 B.L173 2320 10.503 2820 12.506
1830 8.4599 2330 10,543 2830 12,545
18LC. 8.5C26 2340 10,584 2840 124584
1850 B.54489 235¢ 10.625 2850 12,623 .
1860 . 8.5873 2359 10.666 2360 12,653
1870 8.6297 23756 10.70€ 287¢ 12.702
1880 8.€720 233¢ 10.747 2880 12.741
19912 Ba7143 2390 10.788 2590 12,750
1300 8.7566 . 2400 10.828 2900 12.8319
1910 8.7989 2610 1n.869 29140 12.858
182¢ ELIEE N 242¢ 10.914d 2920 12.897
19390 8.8633 . 2439 10.950 2930 12.936
TN 58,9255 2440 10.991 2940 12.975
1956 3.9€75 2650  11.031 2950 13,014
- 1960 9.0¢97 TTTTTZN6Y 1107277772860 13,652
{ . 1979 9.0517 2570 11,112 2970 13,091
B 1°7: 3 RN Y ol ¥ A2 "L T RS & O 1 23989 13,430
1990 9,1357 290 11.193 2990 13.169
2oco YA 2500 11.233 3006 13.207




- A.8 -

TEMPERATURA 10 GRAUS
PRESSAO ASCENGAO PRESSAQ ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/ft3) (PSI) (LB/£t3) (PSI) (LB/ft3)
i 13 12152 510 _2.5237 1012 4,8393
240 «1706¢ 520 T2 5754 1020 L.,8345
V.30 .21973 830 - 2.6229 ._..1030 .____‘1:4‘}?9 3
4y .2677 2 TRy T TR e A T ) S74¢
oo B0 431778 850  2.7170 1933 __g_zu_i___
) 60 . 3667C 5€0 2,7643 1063 5.0652
v T0_ L1567 573, 2.8113 1670 5. 1105
80  JL5LGE 580 . 2.8573 1080 5.155
) 99 «51339 599 2,9043 1690 Sa 2.957 —
) 107 «56219 rEJ 2.9514 1105 £.245%
, 110 .6109€ 610 2,9334 1119 5 2902
) 120 65958 £20 3.0u51 1120 3351
, 130 470835 £30 3.0919 1132 5 3906
. 165 . 7569¢ €L 3.138%5 1iG0 5.42L8
e 150 =»B055¢ €50 __3.1852 1150 5.4696
160 856415 660 3.231% 11538 CCETNA
170 .90267 £70 3.2783 1172 5.5591
187 . 95171% G YA DA -1 % R 1 R S & A
o190 49995¢ 599 3.3714 119¢ 5.548Y
200 1.068§ 60 3.6173 1200 S5.RA30
... 210 11,0963 710 3,L642 1210 5.7 7€
* 220 T TTYlAeyy TTTTTTTTTTYYRE” 3.5156 TTi22E s FasT T
.. .230 1.1923 730 3.5569 1230 5.8208
7% B T % - B 7ug 3,633 TTT{ana T s.a:'li"
250 1.22394 750 3.66L95 1258 9155
260 1.337% 761 3.6957 1269 5._9"3‘9‘ g
s 1,3357 779 3.7419 1279 £,0042
AT Y I T % & & A 7' Y S v 4 F°Y. IS ¥ R S | EA
~ 2990 1.4919 79q 3.8362 1290 £.0928%
300 {.52a%n 991 3.8893 1300 2 Y S
oA 15777 31¢ 3.9253 1319 6.1313
320 1.6257 320 3.872% 13210 €.2755
), 330 1,6735 830 5.8133 1330 €.269€
345 1.721% U L, 06542 1357 6.31377
e 390 1.7692 350 4.1101 1350 6.3573
36¢C 1.81€9 360 {71559 13639 Y]
o370 1.8%847 8749 4.2C13 13702 6458
3823 1.9124 397 572475 1330 6.Laga"
b398 1.960c 39¢ 2933 1390 6.,5337
(] 2.007¢ - Se0T T THI3TFaw 1503 6.5776
o bt1d 2.0552 310 L,3RLE 1410 65.6215
D T ey T G2 T T T T T T e T TG E3g 16274 6.6653
: ) 439 2.15c2 933 4. 6759 1439 6.7091
’ YN 2. 1978 T YLy T T s21 1469 YA YL
D 450 2.2451 350 4.5€669 1450 6.7355
TR0 T TR 2928 T T AR TTTTRTE 426 T TR T T TR gy 2T
4740 2.3393 3740 4,6573 1470 6.8339
TRy T 203871 T cR0 L7033 T UTTINSI T 6, A278
. 49, 2.L343 397 4.743¢ 1495 A.9711
TTTTTS00 0 T2 6815 U909 TRV 7945T 1509 7o01KE”



TEMPERATURA = 10 GRAUS .
- < X0 ASCEN
PRESSAO ASCENGRO FRESSAO RS M (LB/ fii})
(PST) (LB/£t3) (PSI) B/Ee3) .;f.ii?.--.;:-m v
510 7.0581 2910  9,1%34 2510 11.237
1528 T.1C16 202¢C 9.2311 2527 11.277
1532 741456 . 2a3¢ 9.2729 2530 11.317
is5LQ 7.193% 2040 9.,314¢€ 2540 11.357
155¢ 7.2318 2052 9,3562 2556 11.397
1569 7.2751 2660 9.3979 2560 I 42
1570 74318y 2976 9.439Y | 2570 11,477
1580 763617 2085 . 9.t81¢ 2589 11.517
1590 - 7.4049 2099 9.5225% 2599 11.557
16060 7.40631 2100 9,564 0 2660 11.597
1610 7.t912 21110 9.6955 2616 11637
1620  7.5344 21240 9,6459 2620 11.€76
1630 7.5774 2130 9,6393 2630 11,716
164 C 7.6205 2140 9.7297 2640 11.756
1€59 7.6635 2150 9,771 G 2650 11.796
16670 77065 2160 T 9.8123 2660 11,835
1676  7.7495 2178 9,.8536 267G 11.875
1680 7.7924 218% 9,898 2689 11.915
169¢C 7.8352 2139 9.936¢ . 2690 5$1.954
1700 78781 2206 9,9771 2700 11,99
4710 7.9209 22156 10.018. 2710 12,933
RN 470 N AN T X ¥4 2220 T i0.0859 T Zrzu 12,073
173C 8.0864 223¢ 10,106 2730 12.112
17470 §.0691 224¢ fo.161 2740 12,152
1750 ~ 8,8913 2250 10.1%82 2750 12,191
1760 8.13644 2260 10,223 2760 12,232
1770 8,1771 : 227¢ 10.264 2770 12,270
178G 9,219 T 2280 10.309% 2780 12,309
1790 B.2622 22949 104366 27940 32,348
{800 B.30C7 2300 i0.387 2860 12.388
181¢€ 8.3471 2316 10.428 2816 12.427
1820 8.38905 2320 10,468 2820 12,466
1830 8,432 2330 106.509 2830 12.505
186T B L7HT : 2349 16.5540 2860 . 12.54%
1859 8.5167 2350 10.591 2850 12,583
18617 8,5590 2360 1. 631 2860 12. €72
187¢ 8.6012 237¢ 1G,572 2870 12.€61
{880 §.6435 2380 . 10.71i72 288¢ 12.700
189¢ 6.6857 2390 10.753 289¢ 12,739
1 qnfc‘”""“q’.‘ 7278 2400 {0.793 2900 1{2.778
1916 B 7700 2410 10.33%4 2910 12,817
R 1 - VI W X . | 26237 {6,874~~~ 297210 12,856
1930 8.8541 . 2430 10.94¢ 2930 12.995
{S4g 8§ 8981 2450 1C.95% 294( 12.934
1950 %.9381 2450 19.996 2950 12.972
B 4 T<Y A - DA 1 I i % %1 R 1 T 1 ¥ - - V) IR B A 1 £ 1
19790 9.6220 2470 11.076 2970 13,050
TTLA8) TG 06397 T T TTTTTRE8 T AT Ye T T T T Zes 0T T 1, g8
. 189" 9.1059 249¢ - 11.157 2990 13.127

2000 T T eTILT

TRe00 "—i'i"f 97 3000 13166




- A.10 -

TEMPERATURA 11 GRAUS , _
- = sSSK ASCENGAO
PRESSAO  ASCENGKO PROSSRO  ASCENGRO FRESSEO LB/fi3)
(PSI) (LB/£t3) (PSI) (LB/ft3) (PST) (LB/fe3)
« 10 12110 510 ____2,5200 1010 L,8229 .
20 17625 . 520 2.5670 1026 4,8593
om0 _e2188%7 830 __2.61%0 . __4103G___._ t,9131
Lo + 26734 563 2.6609 1040 4.9582
2031658 B5C 2aZ0TT 182 ____°¢ 5.0532
© 60 « 356547 SEQ 2.754L8 1063 . 5.043%1
e IO o bib22 373 2.8013 1679 o031
80 « 56294 589 2.%431 1083 Se13R9
90 ____+51161 %91 2.89u3 1693 5.13%23
100 « 56024 00 2,945 1100 55,2275
" 110 + 65883 61C 2.98724 11195 __ 5.2724
120 « 65739 520 3.0347 1120 5.3172
130 70590 £39 3.0813 4139 5.3519
149 « 75437 stg 3.1278 1149 S L0165
e 190 _4BL28G 850 3.1743 11540 5 L4512
161 +85119a €R0 3.,2207 1160 aqqs
e A70__«B99%4 @70 3.2€872 _1i7¢ 5 Suob__
180 947385 ARQ 3.3135 1189 s.sauq
. 190 99617 £aQ 3.359¢9 1196 5.6294
200 L.0044 7ce 3.L662 1291 5.6729
e €18 o 140925 __ 738 3.5524 1219 5.78832
220 1,1607 720 3. 498% 12290 5.7627
v 830 _1.1883 e 739 _ 3.5448 _ 1238 5.8971
244 1.2369 7LQ 3.5913) 1240 5.8514
w——_250 __1,28449 __75¢0 3.6371 1250 5.9357
260 1.3329 76C 3.6232 1257 5.036¢
270 ___1.,3%09 770 3.7292 1270 - 5.93L1
2819 L.428%9 780 3.7752 1280 €.0233
. 290 1.4767 763 3.8212 1292 6.0725
300 1.52485 EY ) 3.85671 1300 6.11FE
" 310 1.5723 310 3.9130 1319 6.1676
329 1.6200 8295 "3.9588% 1323 be270L7
330 ____1.6678 330 L.0ubL5 1330 6.2437
343 1,715 LTA) 4.,05C% 1369 6,292¢
350 1.7631 850 4, $9561 1359 6.3366
3610 1.81C7 3650 L,1619 1350 £.3305
370 1.8532 37¢ 4.1975 1379 6,0L2L3
380 1.9058 EY: Y] 4.2331 1399 6.4671
o990 1.9533 390 4.2737 1390 €.5119
: 459 2.0007 ET i) h,3243 1400 65,5597
e B19 _ 2.0681 916 4.3633 1419 €,5994
u20 2.095% 920 5.4153 14238 6.6431
. 430 2.1L213 939 L,Leg7 1430 5.69H7
i [N 2.19C1 qug 4,561 1543 6.7303
450 2.2373 a5 14,5515 _1u5g8 6.7739
i 460 2.28L5 9€¢Q TR 5968 T TTTTTTTTLG60T T LB
. B70 203387 972 L,Hht21 1479 6.9513
u8g 2534 - T T R e b 1490 7RG
e W9G 2,u28% eqng 4.7324 1439 £.,9479
' 503 2.4730 T T Y T 4 X N 509 5.94913

M e et el . BRI



- A.11 -

TEMPERATURA 11 GRAUS :

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO = ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
1512 740347 2016 9.159Y4 2510 11.201
1526 7.0730 2020 9.,2016 2520 114241

.-123¢C 701213 2030_____9.2L28 2534 11.284___ .
154¢C 7.1646 2340 9.2842 2540 11.321
1552 ?.2078 _______.2050 __ _9.3257 __ 2553 110360
156¢ 7.25190 2060 | 9.3672 2560 11.401
157¢ 742944 2570 9.4937 2574 11,4450
1580 7.3373% 2086 9.4501 2530 11,480
1596 7.3804 ..2098 9.4915 2591 11.525
1600 74234 210G 9.5329 2600 11,560

1610 7.466% 2110 9.,5742 2610 11.599____
1820 7.5094 2120 9.6155 2620 11.639
\ 1€30 7.5524 2130 9.6568 2630 11.679
1640 7.5953 2140 9.6990 2640 11.7138
1650 7.6332 2150 9.7332 2659 11,753 .
1660 7.6817 2160 9.7804 2660 11.793
167¢ 1.7239 2170 9.821¢ 2670 _ _11.837
1680 7.7665 2180 '9,8626 2689 11.877
1690 7.8094 2190 9.9037 2691 11,916
i7ce 7.8521 2200 9.9447 2700 11.956
1710 7.8941 2210 9.9852 2710 115995
1720 7.9374 222¢ 10.027 2720 12,034
173C 7.9809 2230 10,068 2730 £2.07% _
1740 38,0225 22u¢ 10,129 2740 12,113
1759 8.0€651 22539 10.149 2750 12,152
1760 8.1077 2260 16.190 2760 12.191
1770 8.1501 2270 10,231 2770 12.23% .
1780 8.1926 2280 10.272 2789 12,276

1790 85,2353 2290 10.313 2790 12,309
1800 8.2773 2300 10,353 2800 12.348
1813 8,3197 2310 10.394 2510 12,357
1823 8.3620 2326 . 10.%435 2820 12.426
1830 8.L04%3 2330 10,475 2830 12,465
18570 8. L4565 2340 10.51€ 2840 12.504
1853 8.4837 2350 10,556 2850 12,543
1860 8.5309 2360 10.597 2860 12.582
1870 8.5730 2370 10,637 2879 12. 621
188¢ 8.€151 2380 10.678 2880 12,663
1899 846572 2390 15.718 28910 12.699
1900 8.6992 2400 10.75¢ 2900 12,733
1911 8.7412 2519 16.799 2910 12.776_

1e20 847832 2420 10.839 2920 12,815
1930 8.8251 24630 10,8810 2933 124854
1940 8.867¢ 2440 1€.92¢ 2940 12.893
195¢ 8.2089 2450 10.96C _ ______: 2950 12.931
1660 g.9507 T 2660 11,900 2960 32.97¢C

_.A976  8.9925 eh70  _11.041 ._..2370 13,009

. 1980 9.0343 T 2680 11,981 2930 13. 947
1290 9.0760 2490 11.121 2990 13.036
2cec 99,1177 2560 11,161 3060 13.124




TEMPERATURA

- A.12 -

12 GRAUS
PRESSKO  ASCENGAO PRESSAO  ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
— 30 12869 510 22.5100 1319 L.AORT
20 «1594€ 520 2.5592 1329 4, RG17
30 221821 ) 532 2.63%3 15332 54,8365
49 26831 541 2.651° 160 RUCEE
50 +31553 _550 %_991L“~m“__*mlﬁig_~n L9865k
) 60 e 36421 569 2.74572 156 5.0312
. 70 JLi270 570 2.7918 1070 5.0769
80 « 46133 560 2.83%94 1530 5.12C7
90 ____.508984 5¢9¢C 28349 13533 541854
. 100 «55330 5090 2.9315 1153 5.2101
118 60673 510 2.9779 1110 5.2543
1232 . 65511 62¢ 3,92y, 1120 5 2994
130 <7034¢C £30 3.0798 1133 5.3L39
- 140 «7517€ 64T 3.1172 1149 5.3385
veeeod20_ 480CC3 - 650 341635 1153 54333
160 T 84928 £&0 3.2098 1160 SVHTTY
e 378 .B9BG4L 570 3,2540 117¢ 5.5219
180 «84453 6RG T 3.3923% 118¢C 5.56562
w390 .992e9 £23 3.3635 119¢ G.A 105
200 1,2607¢ 70% 3,.39u56 1260 5. H5L0
w230 d.0RBE  7HG_ 3.8837 3219 5.63%2__
226 1.136% 770 3. 48E9 127207 78,7035
rome 838 .7 1,1847 739 3.5323 1233 547877
240 1.232¢ 7ig 3,5753 "126% 58313
v 250 1.2835 750 3.6249 1253 5.87€)
v 260 1.3283 760 3.6707 1269 5.9201
o 270 1.3761 . 770 3.716K 1270 ‘5,942
250 176735 TTTTTYEET TR 762y 1785 609872
0o @36 1.L71E 798 3.8032 1296 = 6.8522
301 1.5197 3% 3785459 - 1363 6.0862
. 310 1.5569 310 3.%937 1310 61461
320 1.614¢% 3219 3,945, 1320 €-13443
330 _1.662C %30 3.9911 1330 ' 6.2279
360 1.709s 4°g 50357 13470 6.27417
320 Le7S57C 850  4.0323 _1358 643155
360 186G e Jé? 471273 13R% £.3592
. 370 1.8512 970~  4,1734 1370 6.6930
’ 380 1.8992 7 TARDT TR 2 a8 T 1339 E.GREE
330  1.946€ 390 54,2643 1393 6,4793
* GO0 1.993% TR TG 3097 B 1Y B % % -
. 1 2.9611 919 4,3553 1412 €.5775
H2¢ 20883 T T T2 T TR Ty T i LYLE 621
430 2.1355 239 L,uh57 1633 B.hBLS
(A 2. 192F < INALTL R 7 N I S 4 LX)
4505 2.22a7 960 54,5351 14538 6.7515
TS0 RL2767TTTTTTTTTTTeT T, 631'“‘"“ TLERT TR YT 99TT
479 2.3237 979 4,625 1470 6.87392
TTTTREE ‘”2:3797'““'“”“‘“955“"f¢:6716 TTTTTTINg TRLRY16 T
.99 2.4377 9a) 4,7167 1499 £.92L9
BOI T T2 uGLA T T T yp e T T e T T e g T 8L 05817




- A.13 -

TEMPERATURA 12 GRAUS _ %0
A ASCENGRO PRESSAO ASCENGAO PRESSAO  ASCENGA
PRESSAO (LB/£t3) (pPS1) (LB/£t3)
(pPS1) (LB/£t3) (PSI) RS
151¢ 740114 2010 9.129¢ 25140 11,165
152¢ 7.6506 2020 3.1711 2520 11.205
S 1530 __ 7.0977 ___ _ 2030 9.212¢€ 2530 11.245
1540 7.1429 264G 9.254§ 2540 11,28
1550 7.1849 - 205C 9.2954 2558 ii.324
1563 T.2270 2066 9,3368 2560 11. 364
1570 7.2701 2076 9.3781 2570 11,604
1580 7.313¢C 2086 -9.64194 2580 11.44%
1598 7.3560 20910 9.4L607_ 2590 11.483
1600 7.3989 2100 9.5020 2600 11.523
1610 7,6419 2110 9.5L32 _.2610 11.563
16232 7 LBLT 2120 9.5843 2620 11.602
1630 7.5275 2130 9.6255 2630 11,642
1€EL4D 7.5703 2143 - 9,6666 2€40 11.681
1650  7.6137 21590 9.7077 2650 11.721
TTT{EGD T 7.6557 21640 9. 7487 2669 11.760
_...36e70 7.6984 2176 9.7897 2676 - 11.799 ___
1685 77611 2180 9.8307 . 2680 11.839
1.69¢ 7.7837 2195 9.8717 2690  11.878
1700 7.8263 2200 3.9126 2700 11.913
1710  7.8689% 22190 9.9535 2710 11,957 _
B N £ N A 2229 8.9943 27270 11,996
1730 7.9538 2230 18.635 2730 12,335
ARG 7.9%63 2250 10.076 27u0 . 12747%
___ 31756  8,0387 225¢ 12,117 2750 12.11¢
1760 8.0610 22635 10.157 276¢C 124453
__177¢C 8.1234 2270 10.498 2770 12.192
TTTL7E0TTTURVLEST 2280 10.239 2783 12,231
17940 68,2030 229¢ 10.279 2790 i2.270
18¢C0 ENADK 2300 10.326 2500 12.309
1810 B.2924 2315 10.361 2810 12.343
1520 8.3346 2320 10,401 2820 12.387
1830 8.3767 2339 10.442 2530 12.426
TTTIAGG T8 L1838 2340 10,482 2840 12.655
18590 B.LE09 2350 10.522 2853 12.504
186¢T B.5030 2360 10.563 25860 12.543
1872 8.54L4590 2376 19.633 2870 124581
1430 8,58¢9 2360 10.644 2680 12.€20
1899 8.62589 2390 15.681% 28990 12.659
B 1Y ¢ I W Y 41 2400 10272y 2900 12. 6948
1910 8.7127 2410 10.764 2910 12.736
T8 T TR 7Sk 2676 1¢.80% 2920 12,775
1930 B.7963. 2430 10.845 2930 12.813
1949 §.683971 2440 10,885 2940 12.852
1950 88,8791 2450 10.925 2950 12.891
TTTT{YE 0T 92 5T 2660 10,959 2960 12,925 "
19719 88,9632 2470 11.405 2970 _ 12.968
e T T TRy T TTTTTTT2480 T T T1iL 0% TTTTZ9810 130608 77
1993 9.0L55 2490 11.¢8¢ 2990 13.045
TTTTRO00TT 9, GA80 2500 117125 3000 13.083




- A.l4 -

Cfm e o e

TEMPERATURA 13 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) .(LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
. A0 12828 210, 2.5029 1312 4,75086
20 .168828 520 2.547% 1922 4,8 I8,
30 __e2L70S . 530_..._2.%%72 _ __ ___A530____4.R302
43 «26h59C 46 2.6428 " 1642 u Q260
oo 90 ___a310U4G 550 2, h 8 43550 8597 ___
- 60 . 36266 5S¢0 2.73583 1060 5 0143
. 70 L1137 527G 2.7823 1273 5.059)
59 45974 380 2.3237 1883 5.1035
90 50804 20 2.8751 1093 51582 ___
100 «55633 600 2.921% 1193 5.1327
" 119 H04HL _ 510 2.9€738 1119 5.2372
129 +565286 620 3.0151 1123 5,23817
i 130 $ 70103 530 3. 0604 1130 5.3261
: 140 74017 L0 3.1066 11410 5.3705
e k20 479727 650 __ 3.1528 IR -2 S 5.8
160 « 84533 660 3.1939 1169 5.4532
e 200 089335 £76_ 3. 24579 1173 5.5334
181 + 94133 580 3,2911 1183 5.5477
199 493927 390 3.3371 1192 5,5919
200 1.0372 709 3.3831 1200 5,56361
o810 1.0350 719 3.4294 1213 5.5%02 _
223 .1.132¢ 72¢ 3.L756 1222 §.7253
vioeen830_____1.18CE 730 3.5209 1233 ___ 5.76534%
245 1,228% 740 3.5887 1240 5,8124
2580 1,2761 752 3.6125 1251 5.8364
260 1.3238 760 3.658%3 12610 5.4004
2713 1,371 770 3..70%0 _i270-  5.,9443
280 1.4619¢ TTTFB0R 3.7497 1282 5.9382
20eeee. @90 1.4EHBS 790 3.,7954 iedad 6.0321
300 1.5140 300 3.8410 1309 €.0753
. 319 1.5616 512 3.8%€4 1319 6.,1197
320 1.603%9 a2 3.9321 1323 6.1535
————330____1.6562 839 3.977¢€ 1339 €.2072
340 7 1.7037 849 4,9231 13610 6.25C9
P 350 __ __ 1.7510_ ....350 4.098635 1350 642385
360 1,76983 ShG 4, 1133 1360 T E€e3:82
14 1.84L55 a7Q 4,1593 1372 5.3%817
390 1.9327 950 4.2346 1389 6.:253
393 1.,9399 _ 390 4, 2499 1399 6,583
} 490 1.9370 EN ] 4,2952 1407 6.5123
. 419 2.030u1 219 4y 3434 1619 £.5557
) 42¢ 2.0812 azo 4, 3865 {620 65,5941
. 433 2.1252 93¢ hob327 1433 6.6L?5
) 449 2.1751 340, L, 4753 1640 €.€353
oo 850 202221 955 4.5239 1853 6,7292
4€0 2.2697 €50 4, SERQ 1567 eV 7TELT T
e B70 243183 970 4.8143 1473 6.8157
4,80 2.362€ Y%, 4, 6E5¢ 16907 Th. 9589
aeeeBb90_ 2,8C24 990  4.73%3 1437 6.9329
500 2.4552 “1¢on 4. 7657 1529 £.9u52



- A.15 -

TEMPERATURA 13 GRAUS

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAQ ASCENGAO
(PSI) (LB/ft3) (PSI) (LB/ft3) (PSI) (LB/£t3)
1510 6.+.9833 2910 9.1500 2510 11.129___.
152¢ 7.0313 2620 9.1414 2520 11.169

e X530 7002783 2G30 . 9.3827 2534 ___11.209___
1540 7.1173 20ue 9,2246 2540 11.249
15545 73603 2650 ___9.2653 2550 11.283__.
15¢G 7.2032 2068 9.3066 2560 11,328
15770 725451 R97C0 = 9.3478 25240 11.3658___
1580 7+2839¢ 23880 9,.3830 2583 11.407
1590 7.3318 23906 9.4301 2594 11447
16C 5 7.3746 21090 9,4712 2600 11.496
1610 7.b170 2110 __9,5123 26117 11526__
1€20 7.L€01 . 2126 9,553 2620 11.565%
1630 7.502% 2130 9.594 4 2630 11. €05
1640 <SLSY 2140 9.6354 2640 11, 6t
1650 7.5883 2150 9.676L4 2650 11.683
1660 7.6336 2160 9.7173 2660 11.723
1670 7.6732 21748 9.7582 .. 26703 ___11.762 _
168¢C 7.7157 218¢ 9.79940 2680 11.801
1690 7.7532 2199 9.833¢ 2690 11.841
1700 7.8006 2206 9.83%07 2709 11.880
1710 7.8430 221¢ 9.9214 2710 11,919
1722 7.8854 2220 9.9622 2720 11.958

173G 7.92738 2238 10.003 2739 11.997
17Lg 7.9701 2240 16.06Y 2740 12.036
1756 8.,0124 2250 10.03¢4 2750 12.875
1760 8.0546 226G 10.125 . 27610 c124114
1770 58,0963 227¢ 10,165 2770 12.153
178¢ 85,1397 2280 10.206 2780 12.192
1793 8.1812 2299 10.24E 279¢C 124231 -
1800 8,2233 2300 10.287 2806 12.27¢C
1513 8.2E54L 2310 10.327 2810 12.309
1820 Be3C74 232¢C 10.368 2820 124348
1830 84349t 2336 - 10.408 . 2831 12.387 "'
1841 3.3918L 2340 19,448 , 2840 12.426
18590 8.4333 2350 10.489 2850 12.464
18690 8.L753 . 2366 10.529 2860 12.503
1870 8,5171 2370 10,569 2870 12.542
1830 845597 2380 1C.611 2880 124589
1890 B.6003 2390 10.65¢0 2890 12.€19
iec ¢ §.EL26 2460 10.69¢C 23900 12.658
1916 8.6843 2410 18.,73¢C 2910 12,696 .
1620 8.72560 21u20 10.770 29241 12.735
1930 B.7€77 2430 10.5%10 29390 12.773
1950 B.80695 * 2u5Le 10.853 2944 12.812
1950  8.8510 2L50  10.89¢ 2953 12.850
1967 §.6923 L) 10.93¢7 777772960 T 12,689

1970 8.,9341 2670 10.970 2979 12.927

1980 T8 9 Tsy T 2689 11,010 2980 12.965
1692 9.0171 2493 11.05¢C 2990 13.6C06

2060 9.05385 2500 11,090 3040 13.042




- A.16 -

[ L [

TEMPERATURA 14 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/ft3)
; 10 .+ 11984 510 2,L94t 1010 L, 7746
29 «1673¢C 520 2.5419 1220 4.8193
30 _s2874 53 2.5874 1€30 4eR539
40 «2550%8 sug 2.6333 1049 4.9085
e B0 e313LYE 550  2.6832 1850 4,931
60 35170 560 2.72%h 1660 4.9376
. 70 < 4G935_ 570 2.77293 1379 5.0%21
B0  JLESLE 580 2.8192 1633 5.08565
om 38 020833 59C _ 2.R554 1338 5.13190
100 . 55447 ' 500 2.911¢ 11C0 5.1754
, 116~ .6025€ £13 2.9573 1110 5.2193
120 «65061 52t 3.0039 1129 5.2561
, 139 « 63363 £30 3.9590 1139 5,384
) 149 «74LEBT 540 3.00961 1145 5.352¢
pomee 3202 79453 €50 3.1t21 1156 5.39368
160 «BL263 EEG 3, 1371 1160 S.uuif
oo A8 eB9C29 678 3.2344 1179 504352
150 «93310 680 3.2600 11979 5.52973
w338 98583 £90 3.3253 1130 5.5733
© 200 1.033¢€ 700 3.3717 1299 . 6174
@20 1,083 710 3.8175 1216 5.6514
i 22¢ 1,1299"° T7eE 3.6633 1220 5.71953
230 1.176% 730 3.5£9) - 12335 5.7493
249 12242 760 3507 I ¥ 5.7932
o250 1,2717 750 3.5913 1250  5.8279
263 1.3192 760 3.B4LED 1262 5.8339
270 1.3667 770 3.6015 1270 $5.9267
TTTTTE2an 1,611 7809 T 3.7 1233 5.9684
20emee 890 1.4615 _rag 3.7325 1293 6.0121
300 1,539 3Co 38291 13C) 6.T5538
\ 310 1.55€2 310 3.8735 1313 . 6.0395
329 1.6035 826 3.9133 1324 6.1431
. 33¢ 1.6507 330 3.90643 1333 5.1967
- 346 1.59749 TTTRED L, 0095 13607 6.23027
320 1.7453 858, 4.0543 1358 6.2737 _
360 1.7922 360 41001 1369 6.3172
2o 370 148392 370_ 4,153 1376 6.3607
380 1.8263 sag 4.1935 1383 6.E04L7
... 390 ~ 1.9333 39¢ 4.2337 1390 6.L5T5
406 1,990 T TTTe00 T TR, 2903 T T TG0 T e Egas T
. 410  2.0272 910 4.3259 1412 6.5 1
’ 620 r R A 920 ”L“3709 TUTTTTAG20T T 6L s IR
.. B30 2.12%¢ 939 u;sq 1430 6.5226
440 2.1€77 9un PNCEL 165 6.653%
Mo, . U50 2.214¢ 950 4.5038 14659 €.7070
. LBy T 2 261 T T TR TSSO 7 T T T T RE Y T T T TR Y7501
. 470 2.308% q7¢ 4.5955 1479 ~ £.7932
T489” T TT2.35te T gac Lo S4CE™ Ty §0830 3
‘ ua3 2.4212 gag 4,6951 1499 6£.8793
T 509 T2 64797 TTUTTL5EE T TG, 7293 T T T 53T £.0223 "



- A.17 -

_ TEMPERATURA 1.4 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
1510 6.9653 2010 9,0706 2510 11.09%
1520 7.0682 2020 9.1118 2520 . 11.134
1530 7.9%11 2330 9.1531 2530 11,173
7154730 7.0943" 2040 9.1842 2540 11.213
41556 74368 2050 9.2354 2550 11.253
1560 7.1796 206C 9,2765 2560 11,292
1570 7.2224 2C70 9.34756 2570 11,332
1580 742651 2080 9,3587 2580 11.371
1598 ] Te3C73 2698 9.3997 25990 116411
16C0 7.3504 2109 9.4407 2660 11.450
1610 7.3931 21410 9,4LB817 2610 11.489
1620 7.4356 2120 9.522¢& 26249 11.529
1630 7.L782 2130 9.5635 2633 11.568
164¢ 7.5207 2140 9.654Y 2640 11.€07
1650 725632 2150 9,6452 2659 11,647 .
1i€610 7.6657 2160 9.6860 2660 11,6056
__ 1670 7.6L31 2170 9.7268 2570 ___11.305
1680 7.69(05 2130 "9,7676 268G 11.700
1699 7.7323 2190 9.8083 2690 11.803
1700 7.7752 2200 9,.8L99 2700 11.842
1710 78174 221¢ 9.8396 2710 11.881
1720 7.8597 2220 9,932 2720 11.920
173¢ 7.9019 2230 9,9708 ° 2730 11.953
i7u0 790441 2260 10,011 2749 11,993
1750 7.98602 225¢ 10.052 2750 12.037
176¢ B.0234% 2260 iG.092 2760 12.076
1770 8.0705 2270 10.133 27790 . 12.115
TTTT{EE0 8L, 1126 2289 10.377F 2739 12,154
179¢ B8.1545 2293 10.214 2790 12.193
1300 8.1865 2306 10.254 2800 12.232
1810 8.2335 2310 10.294 2810 12.270
1827 8.2804 2329 10,335 2820 12.309
1836 8.3223 23335 10,375 2830 12.348
1847 8.3€L1 236 10.415 2840 12. 387
18510 3.4059 235¢C 19,455 2850 12.425
1€6¢C B 4,77 2360 10.49% 28690 12.464
1870 58,4895 2370 10.53¢€ 2870 12.502
198¢ 8.5312 238¢ 10.576 2880 12.541
1890 8.5729 2390 10.616 239¢ 12.560
{900 T8 e1Ls T 2504d 167656 29038 12.¢18
1910 B.6562 2410 10.696 2910 12,656
QY T TRVe9TT 520 13.73¢€ 2920 127€s5
1933 8.7393 2430 10,77€ 2933 12.733
1943 8.7559 2440 10.316 2940 12,772
: 1850 8.8223 2L5§ 13.855 295%§ 12.813
TTTL9R 0T 8638 T T TTTR2Bed 10,398 2967 12,3437
. 197¢ 3.9052 24713 10,935 2979 12.887
TR TRV G T T 2R T T 400975 T T 2987 L2 gesTTT
1990 8.9879 2u9¢0 11,015 2995 12.963
TTTTT260TTTTTT 95293 25670 11755°% 30600 13,6071




- A.18 -

TEMPERATURA 15 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENCAO
(psS1) (LB/£t3) (PSI) (LB/£t3) (ps1) (LB/£t3)
. 10 JA1963 516G _2.495¢9 13110 L, 7587
20 . 16772 €20 2.5323 1223 L,8532
o308 _e21596_ 530 2.5796__ 1633 ___ £.3577
69 25417 549 2.6249 13672 L,9922
g2 w31233 550 2.6711 _ __ _:_ 19596 ___4.9388 0
60 «36GLE 560 2.7174 1069 4,9310
" 70 JLpAage 579 2.76353 1679 5.0254
80 15659 580 2.8097 12350 5.0597
o 93 W SCLHO 597 2.8557_ 1390 £.1169
100 . 55257 500 2.9013 1102 5.1582
“ 119 _+ 60050 19 2,9673_ 1112 5.2324
= 126 64839 620 2.963% 1123 5.2466
- 130 + 69624 30 3.,0393 113§ 5.2908
140 - 7LL05 ELD 3,0857 11419 5,339
" e A58 __e79132 650 3.1315 1456 9.37%3 _
160 « 83955 £60 3.1774 1160 5.42310
e AT __ . 488724 670 ___3.2232 11740 5,467 .
189 «93592 £80 3.2639 113¢ 5.511%
190 +93252 690 _3.3147 11990 5.5543
200 1.3301 700 3.3606 1200 5.598%
e 08 1.0770 710 3.4962 iz S5.H827
220 1.1251 720 3.4516 1220 £, 64955
e 830 _1.1728 730 J.bar2 1230 5.7303
249 1,2200 7u0 3.5427 1241 5. 77Ln
" 250 1.2674 750 3.5833 1250 5.8173
260 1.3147 _ 760 3.6337 1260 5.5615
270 1.362¢ 770 3.6722 1275 ' 5.9151
. 280 1.4C893 780 . 3.72L6 1230 5.96437
: ...298_ __ _1.45865 798 3.7€29 .1290 _ 5.9323_
3 300 1.5837 80¢ 3.31‘!‘52 1398 6.€ 359
, 319 1.5508 310 3.8605 1310 6.0794
320 1.5940 520 3.9053 1322 €.1229
), ___330 1.6451 936 3.951) 1335 6.1663
340 1.6921 LG 3.99582 13473 6.2097
350 1,7391 850 L,0413 13590 6.2531
| 360 1.7961 860 4, 0864 1350 6.29h4
) 370 1.8339 87¢ 4,1315 1370 €.3397
380 1.879¢ 390 u 1755 1380 6.3330
! 390 1.92€7 ag0 4,2215 _1392 6.5263
Q0D 1.9735 360 4,2665 1403 6.:695
—— 10 2,0203 210 L, 311k 1%13 6.5126
) 423 2.0h70 - 9z 4,35¢3 BT £.5553
430 _ 241137 a3d 4,Lp12 1432 6.5989
440 2.1604 qun 4,45€0 1649 5.5L21
) 4S8 2.2075 951 4.4933 1452 6.6959
L6C 2.253¢ %6'" 4,5355 14450 6.7224
w___b73  2.3001 979 4,5802 1679 5.7710
tag 2.3 T CER: L8267 T TS TeeRL3ETT
Lo 2.3931 996 4. HEAT 1630 6.8%63
500 2,079 7T 7T T {0y I 1S 1504 6.3997

BE ot i eam e et Lot e m eemed e o mam



- A.19 -

TEMPERATURA 15 GRAUS
PRESSEO ASCENGAO PRESSAO  ASCENGAO PRESSAO  ASCENCAO
(PSI) (LB/ft3) (PSI) (LB/ft3) (PSI) (LB/£t3)
1839 69425 2016 9,061 2510 11.059
15239 6.9853 202¢ 9.G825 2524 11.099
o A535_ .. 7.0230 e 2030 _9.123€6 2530 11.138_
1543 7.G6733 2040 9.1647 2540 11,178
~..A8%8 _7.1135 _.2050 9.2057 2554 11.217 .
1560 7.1561 2060 9.2L467 2560 "11.256
1573 7.1988 2670 9.2877 257¢C 11,295
158¢C 7.2413 26890 9.323¢€ 2586 11.335
1593 7.2839 ___209¢ 9,3695 2590 11.375_
1604 7.3264 2100 9.4104 2600 11,5614
16131 7.3699 2119  9,4543 2610 11.453
1620 74114 212§ 9,4921 2620 11.492
1630 7.4538% 2130 945329 2630 11,532
16440 7.4962 2140 9.5736 2640 11.571
1650 7.53%6 2150 9,6143 2650 11.610
1€612 7.5809 2160 9,655¢ 2660 11.649
167C 7.6232 2176 9,6957 26710 11,688
1680 7.6654 2180 9.7363 2680 11.727
1694 7.7577 2490 9,7769 2690 11.766
1700 7.7499 22G0 9.8174 2700 11.8G5
1710 77920 2210 9,85390 2710 11.854
172¢ 7<8341 2226 9.8985 272G 11.3833
1730 7.8762 2230 9,9389 2730 11.922
17410 .7.,9133 2240 9,979¢ 2740 1.954
1756 7.9693 2250 10.220 2753 12.006
1760 8.0C23 2266 16,060 - 2760 12.038
1770 B8.0443 2270 10,100 2770 12.077
178¢ 8,CBh2 228G 10.141 2780 12,116
1790 8.1281 2296 2.191 2790 12,155
18970 58,1699 2306 10,221 2500 - 12.493
1810 8.2118 231¢C 10.261 25810 12,232
1820 8.2535 2320 13.392 28230 12.271
1830 8.2953 23390 10.342 2330 12.399
1840 8.3370 23uC 104382 2840 12348
1850 8.3787 235¢ 10,422 285¢ 12.386
1865 B8.4204L 2360 10.462 2860 12.425
1870 8.4622 2370 10.502 2873 12.553
1880 ‘8.5036 2389 16.562 2880 12.5862
1897 8.5452 2390 10.582 28910 12.55G
1900 8.5867 2400 10.622 2909 12.579
1910 8.6282 2410 10.662 2916 12, €17
1929 B.6637 2420  10.702 2920 12.€55
1930 B.7111 2630 10.742 - 2933 12,694
1949 8.7526% 2440 10.781 2940 12.732
1956 8.7939 2450 10.821 2950 12.770_
1860 8.4352 T2L60 10.8561 2960 12.808
1670 8.8765 2h70 _ 10.901 _2970_  _ 12.847
1389 T8.9178 T T TTT 24880 10.94¢ 2980 12.885%5
1399 8.9590 2490 19.933 29935 12.923
2000 a,0602 2500 11.019 3000 12.961




- A.20 -

TEMPERATURA 16 GRAUS
PRESSAQ ASCENGA0 PRESSAO ASCENGAO PRESSAO ASCENCAO
(PS1) (LB/ft3) (PS1) (LB/£t3) (PSI1) (LB/£ft3)
. 11 211922 . 51C __ 2.477%6 1219 ho7b23
20 16714 5210 2.5233 10243 L, 7373
e 30 __e.21%22 _.53C 2.5€699 1238 “-“%2(-"
43 «2632¢ 540 2.6161 1559 878D
e 28 . _e31127 50 ____2.6%22 T 1“5?__“-Ji_?2u3 ..
60 « 35923 560 2.7632 160 4 ,9545
. 70 40715 S7C . 2.7542 1370 5 00AR7
80 «u5503 530 2.8002 1639 . 0529
90 _+50284 590 2.8LE2 1£9¢8 5 G741
19G 55862 €090 2.A¢21 iion 5,112
. 110 59845 ‘616 2.9379 1112 5.1%52
120 " .eu6i7 620 2,9338 1124 5.2293
1n2 130 + 69386 63¢ 3.0296 1133 5.2733
169 s 7h151. ELE 3.0753 1149 53171
N 150 078912 €510 3.1210 1459 5.3612
h 169 . 83669 "TEBD 3. 1fA7 1162 NI
e 70 88422 - £76 3.2124 1179 5.41497
180 £ 93172 3 Y I - X T R I 1§ §.6972¢7
190 « 97917 697 3.3036 1197 S.530F
) 200 1,026€ 708 3. 36319 120¢ . 65,5303
210 1,074C 719 3.394€ _121¢ 5.62L1
220 1.,1213 724 354G T U229 T8 65T
o 2300 1.168% 730 3.L855 12390 5.7114%
2670 1.2159 740 3.5309 125470 5.755377
. 250 1.2631 759 3.5763 12545 5.7S%E
260 1.3103 760 3.621¢ 1250 5 8622
oo 270 4,357h 770 3.6€62 _ 1279 5.8357
- 282 1.4C45 7R¢ EIREYE S 1285 78,9292
e 290 1.4516 790 3.7573 1290 5.9726
) 300 "1, 498%F 505 3.862¢ 1303 6. 0163
316 1.5456 __8%10 3.9L7€ 1310 65,0594
. 320 1.5926 820 3.8927 1323 beloizhs
) o330 1.6395 330 - 3.9373 1330 6.14E1 .
340 1,664 84 3.9323 173573 6.1393
eoe 350 147332 850 64,0273 1350 6.232%
3€0 177809 560 4,0728 1369 6.2753
379 31,8268 278 4,1177 1370 5.3196
; 3390 179735 TTTTTTTTTER3 T TR {6267 1389 3521
.. 399 1.9202 890 L,2075 1390 6.00352 .
“ Lg0 17960 T TTTTTTTTTQAET T T 252 1yaq 6ILLE3 T
L. _b10 2.013¢ Q10 L,2971 1440 6. u913
R %2 B (1 11 I R - ¥ | I A 1% . 1429 6,570
e 430 2.1C55 93¢ 4430€5 1635 6. 5,73
440 271639 I 47EI12 1565 5.h2627
)} usp 2.199¢ 950 L,L759% 1450 6.6531
Y Y i e T N A 1Y I FCS-X I A 0¥t -S4 of )
.. u70 2.292L 970 4.5€54a 1473 6.7483
> TTHR0T T 203387 €80 L6095 TTUTTTTTLUS TR 7916
o493 2.3960 gag 4,556 2 1L90 6.B30LY
TR0 T 2404313 L6007 W RIS T T IS0 T ELRTTL

PV mee et e .




TEMPERATURA 16 GRAUS

- A.21 -

PRESSKO ASCENGAO PRESSAO ASCENGAO PRESSAD ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/ft??w_m
1510 6.9193 2010 9.012; 2510 11,0284
152¢ 6.9625 2820 9.05 2520 11.0664

__.. 1834 7.0€51 - 2030 9, ogua L 2530 11,193
1540 7.0L477 2049 9.1353 - 2540 11.142
. A559 _7,.€993 2050 __ 9.1762 2550 ____11.182
1560 7.1328% 2360 .9.2171 2560 11.221
1572 7.1753 2070 9.2530 2578 11.260
158¢C 7.2178 2083% 9,2988 2580 11. 300
159¢C 7.2602 2093 9.3396 . _2599 11.339
1609 7.3026 2100 9.3303 2600 11.373
1610 7.30650 2110 9.0211 2610 11.417
1624 7.3873 2120 9.4617 2620 11.455
v 1630 7.6295 2130 9.5024 - 2630 11.495
1640 74718 21i4¢e 9.5430 2649 11.534
. 165C  7.5141 2150 9.5836 2650 11.573
1660~ 7.5563 T 2160 9.6242 26610 {1.€12
167¢C 7.598% 2170 9. 6647 2670 11,651
16874 7.64056 21879 a9.7352 2630 11.6937

" 1690 7.6827 2190 9.7457 2690 11.729
17¢6¢ Tl 27 2200 9.7861 2701 11.768
1711 7.7669 2213 9.826E 2710 11.867
i72¢0 7.8087 2220 79,8669 2720 11,846

...... 1730 7.8507 2230 9.9573 2730 11,885
174¢ 7 T 7,8925 2240 9.94L7E 2740 11.923
17549 749345 2258 9,957 9 2750 11,962
1769 7+.976% 2260 13.0283 . . 2760 12,001
1779 $.6182 22740 10.068 2770 12.0430
17870 gL 0600 2280 10.109 27880 12.4878
1793 8.10138 2290 ig0.149 2790 12,117

TTi860 T BV 1E3Y - 2300 id0.189 2800 12.155
1815 8.1852 2310 10.22¢ 2810 12.194
C482¢ 88,2269 2320 10.266 2820 1z.232
1833 8.2685 2332 10.309 28390 12.271
19476 38,3101 2340 16,349 2840 12.369
i85¢C 843517 . 2350 10.389 ' 2850 12,343
1869 8. 3932 23566 16.529 2860 12.386
1872 8.4347 2376 10,46¢ 2370 12.425
1887 84762 - 238%¢ 10.509 2830 124463
18917 B.5176 .2390 10.548 2390 12.501
19070 8,593 2407 T97s88 T T T2900 TTiIgVs40 T
191¢ 8.6C04 - 2416 10.628 2913 12.578

T2 T T8L6LLR 2420 10.568 2920 iz. 616
1930 8.6831 . 2430 10.708 29340 12.654
{977 8.7243 YN 16.747 2940 12.692
19519 8.7656 2452 10.787 2950 12.730
1960 83,8063 2L6d g 82¢ 2960 12,7697
1970 8.8L37Q 2470 104866 2970 12.967

L9885 TR B8RO LTI 24800906 T 298" {evsys ™
199" 8.9302 263§ 10.345 : 2990 12.3%33

TTTTT2G6007TTT8L9743 25900 10°935 T 3005 T 12,927



- A.22 -

TEMPERATURA 17 GRAUS

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (Ps1) (LB/£t3)
—_—30__ _ _.131802 %1f 20672 1317 4,7272
20 16657 520 2.5153 1022 4,7715
S _#%LOLS 530 2.5613 1338 __ L.9157___
40 26237 su3  2,.6673 1540 4.8592
. 50 «31021__ 550 _._2.65%2 A435¢C L.9oLg
60 «35300 SEL 2.5991 16608 4.9%91
70 S H057F _ _S7C.____2.7537 1378 L,9322
80 45343 SAG - 2.799% 1930 5.0353
o O0___WB0317 590 _ 2.8%348 _i59:c 5.6883
100 «5u881 €00 2.8824 119¢C 5.1242
A0 59641 610_____2.92%1 ~..-1110 5.1632 __
120 « 64393 620 . 2.9738 1126 5.2121
. 139 269150 £36 3.619Y 1136 5.2559
' 149 «7389¢ 549 3.06%0 11498 5.2993
» 150 « 78684 659 3.1106 11572 523435
160 +8338¢ - 6€1D 3.15€1 1162 5.3873
p— A m;m:51122,_“_~_mm“éZQm““.3-2016__w“____1111 _____ Se5319
180 «92A85€ 6586 3.2471 1183 S L7y
. 190 .97585 6930 3.2925 1195 5.5174
2090 1.0231 700 3.3379 1202 5.5621
oo 810 1.0703 719 3,3833 1218 5655 _
220 °  1.117s 72¢ 3.428¢ 12295 5.6491
vemeen€38 1.16L6 . 730 ___3.u739_ 1230 5.6927
2u90 . 1.21in 74¢ 3.5191 - 1247 S.7351
250 1.2588 750 3.5€43 ' 125° 5.779¢
269 1.3058 , 760 3.5095 1263 5.8239
270 1.3528 770 3,5545 1271 5.8584
. 280 1.3998 _ 780 3.693% 1235 55,9397
1 29¢ 1.4467 _ 790 3, 74L3 1293 5.9531
30¢ 1. 493€ 360 3.783% 1302 5.9263
\ 310 15600 813 3.8363 1313 6.C39¢
320 1.5%72 32¢C 3.979% 1329 6.532%
330 1.6340 330 _3.9247 1339 €.1260 _
i 340 1.6807 8L 3.9€7%6 13437 7 6.1661
328 1e727h 320 b.0145 1353 6.2122
360 1 7740 364 4.0533 13635 62553
370 4,82CE 9746 b,1341 1378  6.2353
38¢ 1 .BE72 T BA0 C 4.1443 13383 6.3L13
390 1.9137 890 L.1935 1395 €.3363
400 1.9502 906 4,2392 14373 €.6272
. bio ____2,9%67 - 91% 4,282% 141° 6.701
420 2.0531 920 4.3274 1420 6.513)
SULY-1: 2.0995 937 4.3729 1437 . 6.5555
44 2.145¢ - qLq 44159 1449 6.5387
e 850 2.1922 950 4,4€10 1455 6.56414
Lho 2.2384 T 260 L5585 1661 £.63%L27
. b7s 2.2847 . 370 b4,5499 1479 5.7262
L8 g 2.33C¢ 7 T Tagg 4, 59L3 1u3a 6.7595
4906  2.,3779 1990 4, 639¢ 14973 5.8122

560 T 2.%232 7 T Tiade 4 633) 1533 6.85L3



17 GRAUS

A.23 -

TEMPERATURA _ Ncio
PRESSAO ASCENCAO PRESSAO ASCENGAO PRESSAO 2i§ifi3)
(PSD) (LB/£L3) (PSI) (LB/£t3) (esp)
151C 6,8973 2010 8.9835 251C 10.989____
1520 6.9399 202¢ 9.024Y4 2520 11.029
1832 _6.982L _ 2030 9.0053 ______....2530_____11.068____
156 7.C243 20419 9.1361 2542 11.107
1520 7.0673_________ 2050 ____9.1456¢ 2559 11,3467
156¢ 7.1697 2060 9.1377 2560 11,186
1575 7.1527 29740 9.2284 2570 11.225 |
15820 7.19u4 2030 9.2691 2580 11,264
1594 7+2367 2099 9.3098 2530 114303 ____
1600 7.2739 2309 5.3504 26010 11,342
1610 7.3212 2110 9.3916 2610 __ 11.383_
1625 7.3634 2120 9.,L31¢ 2620 11,420
1835 7.1055 2136 Q.54722 26390 11.659
v 1640 7.4477 2140 9.5127 2640 11.493
16510 7.4891% 2150 9.5531 2650 11,537 ...
1666 7.5318 216¢C 9.5936 266¢C 11.576
16735 745739 2170 9.€340 __ 2670 11.615
1685 76159 2180 9.6744 2680 11, €5
1€94 7.6578 2196 9.7147 26990 11.693
1700 7.6999 2200 9.7551 2700 11.731
1710 7.7417 22158 9.7954 o 271n 11,770
1720 7.7835 2220 9.8356 2720 11.58C9
1730 7.8254 2230 9.87538 2730 11.843
1746 7.8672 2240 ©,91670 2740 11.585
1752 7.9689 2259 9.9562 2750 11.925
1760 7.9537 2260 9.9963 2760 11.263
1770 7.9924 2270 19,936 27780 12,002
17890 8.0341 2280 16.876 ' 27860 12,041
17940 840757 -\ 2290 10.117 2790 12.979
18035 8,1173 2300 10,157 2800 12.118
1811 8.1539 2310 106,197 2810 12.15%
1320 8.2006 2320 10.23¢ 2820 12.194
1833 8.2419 2339 10,27€ 2830 12,233
184C . 8.283% 2346 10. 316 2846 12.271
1850 3.,3248 2350 104356 2850 12.309 ____
1866 8.3663 2360 10, 39¢ 2860 124343
1873 8.4C76 23790 10.43€ 2870 12.385
1530 8.44699 2380 10,475 2880 12.424
1893 8.L9G3 23935 10,515 2890 12,462
19C7 8.5315 2400 10.55% 2900 iz.501
1910 8,5723 2410 10.5935 2910 12.539 ___.
1323 B8.614G 2420 i0.63¢C 2920 12.577
i93¢c 8.6552 2430 10.674 293¢0 12,615
S T-TNH 8.,696L 2440 10.713 2940 12.653
1959 = 8.7375 2450 19.753 _.2950_ 12.€91
TTIg6n RTINS T2ued 16.792 2960 12,729
1970 8,819 2470 10,832 2970 12.767____
B CEY B.EBGOY 2480 T T 10LBY 2980 12.80%
19980 8.9016 2430 10.911 2990 12.943
20035 8.9u26 2500 10.350 3000 12.881




- A.24 -

TEMPERATURA 18 GRAUS ‘
PRESSEO ASCENGEO PRESSAO ASCENGAO ~ PRESSAO  ASCENGAO
(PsI) (LB/£t3) (PS1) (LB/£t3) (Ps1) ‘ fLB{ff?)
19 011827 510 _2.8619 1513 u.7117
26 16691 523 2.5L59 1923 L,75
R 30 ____.2137¢ 538 2.5527 1838 b 7993
490 » 261047 - “SuG 2.5¢%% 1369 4,8L3g
59 939945 1 550 _ _2.bu44h 1352 1 4.8379
0 60  .3567¢ 560 2.6991 ‘ 1369 4.9313
. 70 »Lpu3o 570 2,7354 1670 44,9758
80 . 4519€¢ 583 2.7315 1532 5.,0197
90 « 69947 590 2,8272 1030 5.0636
) 100 » 54695 609 2.8728 1105 5.1374
119 ¢ 59439 . 5113 2.9133 111¢ 5.4512
120 . 64181 6520 2.9630 1129 5.1950
‘130 «63891¢€ 539 3,06090 113¢ 5,2387
i 140 » 736409 ELQ 3.0568 1142 . 65,2924
. 150 ___ .78373 —— E5C __ 3.1002 =~ 1156 5.3260 _
169 «831C3 561 3. 1LSE 1163 5.3697
o470 .B7B2L _ €7C_.  3,191) 1175 5.4132
180 92542 G- A X 1159 S.BGHE
190 « 97255 690 3.29%156 1199 5.5303
’ 200 1.0497 760 3. 3269 1203 5.55433
B 210 1.06567 710 3.3723 T 1213 5.5873
220 1.1137 726 IS A~ AR U3 S N % 1 B
L .230 __ 1.1607 730 3.4623 1235 S.6T4LT
T I WY & 4 Ti0 36075 TTT{zZan 5. 7174
250 1,2546 756 3.5525 1250 5, 76067
260 13014 760 3.5975 126°% 5.8360D
270 1.3483 770 3.6425 1273 5.8472
280 1.3951 789 1Y -1 4T V-1 T A - 11 O A
o290 1.bu18 790 3.7324 1293 5.9335_
TTTT300 1. 4585 400 373 B {1V R 4 %
310 1,5352 513 3.8221 1315 6.012¢
320 1.5819" L¥1) 3.8€€9 1329 6.0630
R 11 1;P?Q?__mﬂ__m"m2§9ﬁw__§;91}3 133¢ 6,13560
340 176788 CYA) 35,9535 135879 6.169¢
e 390 1,721€ e 35C _ b.0C12 1352 6.1923
364 T1.7681 868 T WL, 04579 13613 A
37818145 87G__ 4,0905 1375 6,2773
380 1, 860¢€ LY 4] 4.1351 1389 Ge3207
390 1.9673 890 4,179% 1395 6.3635
A Y1 1 I W - i 790 Goeguwe  —TTTTTHAeYTTTTTe W le 3T
.. bigo 2.%000 Q10 - 4,2637 . 1519 6.4591
R V-1 RN Y 1Y ¥ R VT L3S Y4 R Y-
wn_~}§p_ 2.0923 - 9230 4.3576° 1433 6.5 3I4E
4450 2.1337 T u.utig . 1667 6.5772
439 2.1340 953 4.6463 1457 6.6199
TR0 T T2 2309 T TR0 T ML S TTTTTTTTT LG ) TR L6625
- 470 2.2770 9749 4,5349 1672 6,7353°
""" B80T 243231 7 TTTTTQRe T K57y T LR T T GI T LT e
409 2.3691 999 4,623 1499 6.79C1

500 TTTT 2,150 TUUTTTLGO0T TTHRETS T {50¢c™ 6.27725



A.25 -

TEMPERATURA 18 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/ft3) (PSI) (LB/£t3) (PSI) (LB/£t3)
1510 6.8750 2010 8,9549 2510 10,955
1526 6.9170 2020 8.9957 25248 10.994
___Ai530 6.9598 2030 . 9.0364 2530 11.933
i540 7.0021 2040 9.0771 2540 11,073
___155¢C 740044 2050 9,117¢8 2550 11.112
1560 7.6857 2060 99,1586 2560 11.151
1570 7.1289 2070 9.1991 2570 11.190
1580 7.1711 2080  9.2397 2588 11,229
15910 7.2133 2090 9.2802 2590 11.268
1600 742554 2100 9.,3207 2600 11,307
161G T 7.2975 2114 9.3612 2610 11.346
1620 7 <3396 2120 9.4017 2620 11.385
163¢ 7.3816 2130 9,4421 2630 11,424
1640 74236 2140 9.4825 2640 11.462
1650 7.4656 2150 9.5228 2659 11.501
1660 7.5075 ' 2160 9.,5632 2660 11,540
1675 7.5494 2170 9.6035 _ 2670 11.579
1680 7.5913 21870 9.6437 2680 11.618
1697 7.6332 2190 9.6840 2690 11.6586
17CC 76750 2200 9.724k2 2700 i1.€95
17160 7.7167 2210 9,764Y4 2740  11.734
17240 T 7585 2220 9,8045 2720 EE P &
173¢ 7.8002 22306 . 9.8u44he 2730 11.811
TTTITED T -7 .8419 2240 §. 8847 ' 2740 11,849
- 41751 7.8835 2250 99,9247 2750 11,883
1760 7.9251 2260 9.9647 2760 11.92%
1770 7 +9667 2270 10.00¢ 2770 11.965
178§ 8§.,0083 2280 10,04 2780 12,063
1794 8.0493 22949 10.685 2799 12.042
TTHA{B00 T 8.0913 2300 i6.125 2800 12.0680
18145 8.1327 2310 10.16¢ 2810 12,1138
18270 8.1i741 2320 16.204 2820 12.157
183C  8.2155 ._.._2330 10,244 2830, 12,195 -
TTABLY T B.2569 2349 10.28% 2640  12.23
1859 _8.2982 2350 13.323 2859 12,271
TTi860"  8.336% 2360 10.363 2360 12.310
1870 8.3837 23739 10.403 2870 12,3438
T 18870 B 5719 238¢ 13.4563 2880 12,386
15890 B.LE31 2390 10.482 2890 12,424
T 9tT T 8.50673 2400 10,822 TTTTZage” T 12,4627
191¢ 8.5454 2419 16.561 2910 12.500
19270 B.5865 26290 {07601 2920 12,5387~
193¢0 B.6276 2638 19,640 2930 ° 12.576
TH94¢  B.6686 . 2G40 10.686C 2940 12.614
1950 8.709% 2450 - 10.719 2950 12.652
TT{GETTT 8. 7506 246¢C 19,759 777772960 12,690
197¢ 8.7915 2470 10.798 29790 12.72¢
LGB0 T TaVB32L T T T 268307 {00837 T TTT298 T T 12 16T
1990 8.8733 249¢ 16,877 2990 12,803
TT2CCCTT TS OILTT T T st T T Ad 91 T 3000 T a2 L




- A.26 -

TEMPERATURA 19 GRAUS
PRESSAO ASCENCAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/ft3) (PS1) (LB/£t3) (pSI) (LB/£ft3)
19 11792 510 2.4L523 1410 L, AIG2
20 «165uL5 -52¢ 2.4935 1620 L,7402
——30 $243CL_ . 53C _2.5bu2 4030 u,78L31
40 «26C59 suD 2.58219 1960 4,8233
SN -1 s BEE o 1y L. % & 556 2,63%6________ 1850 __ _L.3719_ _
60 «355513 SEC 2.6812 16619 4.9157
— 0 0302 _ 570 2.72R7 14978 4.,9%965
80 N 580 2.7723 1080 5.0(32
» 90, L9772 ___h9C_____2.8377 . 1399, 5.8579
1900 « 54510 600 2.9632 1100 5.0907
F,“milﬂ ——.=59239 _ 613 2.95%5% 11117 51363
120 63963 625 2.954) 1120 5.1737%
X 130 686G £30 2.3994 1130 5.2216
: 16439 «73501 £40 3.6L47 1140 £.2651
, 150 « 78114 W ____ESC 3.0996 _1165¢0 5.3236
160 «92323 EED 3,1352 1160 5.3521
A7 _e87522 . AH73 __3.1394 _ 13170 5.3356
186G « 92233 58] 3.2256 1180 5.1.304
193 296923 690 3.2727 1199 5,4324
200 1.0162 700 3.3153 1200 5.5257
218 1.0631 710 §;§§@9 1219 5.5595 __ |
220 “1.11903 720 3.493¢% 1226 5.6123
o833 1¢1%68 730 3.5 )" 9 1233 __5.h558
240 1.203¢ IN)) 3.43 1260 5.6989
. 250 1.2504 756 3. 5&37 1250 5. 7423
26C 1.2971 760 3.5256 1269 5.7861
272 1.3437 770 3.6305 1270 5,8282
280 1.3904 780 3.6753 712837 5.8713
o299 41,4372 790 3,721 1295 S, 91g3 L
300 1.5L83¢ agp 3. 7€L3 1303 5.9573
——318 1.5301 391G 3.8095 1312 5.0003
320 1.57~F 822 3.8842 1323 h.0L23
339 1.6232 33¢ 3.,8939 1339 6.2262
- 340 1.6694 340 3.3943% 1360 £.1290
9208 1,7153% 959 __3.9219) 1359 6.1719
360 “1,7621 36¢ 4,0325 1360 TE.2147
o370 1.8084 370 4.0770 1170 6£.2576
339 18547 8835 4,1215 1385 65,3002
391 1.92C¢ 896 4,1659 1399 6.3429
- 400 1,9471 200 4,215 3 EYT 6.3356
, 410 1.9933  __91C  b.25LE%. Avig . 6.22%2
6420 2.0394 921 4,,2639 1u2e e L7038
431 2.0855 130 L, 3u32 1439 5134
' L49 2.1315 340 4,3876 1657 s.;% =3
. bso 2,477S 95 4.4317 1451 R.5974
469 2.223% 3690 [N 4-1 IR WY % R S X X
L7 2.269L 976 4,523 1673 6.6334
4879 2.3153 LY} L SeLL T T TR TTTTTE 7253
w90 2.3612 390  4.65732 _1%80  6.7531
504 2.LCT7E 1o Le 6522 18973 R



- A.27 -

TEMPERATURA 19 GRAUS
PRESSAO  ASCENGAO PRESSAO ASCENGAO' PRESSAO  ASCENCAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (pS1) (LB/£e3)
1519 6.8529 2019 B.9255 2513 10.8921_
1520 6.8951 2020 88,9671 2520 10.960
w1538 649373 203¢ 9.0078 2530 16,999 ____
15up 6.9795 2040 9,0483 2540 11.038
1550 7.0217 2050 9.0889 2550 11,0727 ___
156¢C 7.063% 2060 9,1294 2560 11.116
1570 71659 2070 9.1599 2570 11.155
1580 7.1433 2080 9.2104 2580 11,194
159¢ 7.190° 209¢ __-_9.2508 2599 11.233____
1600 7.2321 2100 9.2912 2606 11.272
1610 7.2743 2110 9.3316 2610 11311
162¢ 7.3160 2120 9.371¢ - 2620 11.349
1630 7.3579 2130 . 9.,u12?2 2630 11,388
1€L0 7.3998 - 2140 9.4525 2640 11,427
1650 T.ht15 215¢ 9.4928 2650 11.466
1660 7.4834 2160 9.5336 2660 11.504
--A1670 7.5252 2179 9.5731 -...2870 11.583
1689 7.5669 2180 9.6133 2680 11.582
1690 - 7.6087 2190 9.6534 2690 11,629
1700 7.6593 2200 9.6935 2700 11,659
1710 7.6925 2210 9.,73356 2710 11.697
17290 7:7326 222¢ S.7736 27240 11.736
1730 7.7752 2230 9,8136 27130 11.774
1740 7.8167 2240 9.8535 2749 11.813
1750 7.8583 2250 9.8935 - 27598 11.851
1760 7.8992 2269 9,9334 2760 11,889
1772 7.96412 2270 9,9732 2770 11.928
1780 7.9826 2280 10.013 - 2780 11.965
1790 8,€240 2299 10.053 2790 12,004
18¢C¢0 8.C654 2300 16.093 2803 12.043
1810 8.1067 2310 10.132 2810 12,081
1320 8.14%Q 2320 10,172 2820 12,119
1831 8.1393 2330 10.212 2830 12,157
18470 38,2305 2340 10.251 2840 12.195%
18539 842717 2350 10,291 2850 12,234
186G 8,31283 2360 16.331 23860 12,272
1878 8.3540 2370 10. 370 2870 12. 310
1880 8.3951 2380 10.410 2880 - 12.3u48
18910 8.46361 23939 ‘10,449 2890 12.386
19C9 8.,L772 2400 10.489 2900 12.424
1910 8.5192 2410 10.526 29140 12,462
1927 8.5592 2120 10.568 2920 12.500
. 1930 - 8.6001 2430 10.607 29390 12.537
1940 8.6410 - 2648 10.646 29440 "12.575
1950 8.6819 2459 10.686 = _; 2956_ 12.€13 .
1960 8,7227 2460 10,725~ 2960 12.651
_1%70  8.7635 2470 10,754 2970_ 12,689 .
19879 B 8CL3 TTTTTTTT243835 1G.803 2989 12.726
19590 8,8L51 2%90 10.843 2990 12.764
26010 8.8853 2500 10.882 3000 12,802




- A.28 -

TEMPERATURA 20 GRAUS »

PRESSAO ASCENGAO PRESSAO ASCENGAO " PRESSAO ASCENGAO

(PSI) (LB/£ft3) (PSI) (LB/£t3) (PSI) (LB/£t3)

. 10 0117862 540 2,446 1019 4.5%69

20 164839 520 2.4902 13529 L,,7247
90 ___w21232- 539 2.5353 _1039. ¢ Le7885

49 25271 LY 2.6813 1563 L,3122
20 30707 550 __2.62FR8 1353 b.8589

60 « 35439 365 2.6723 . 1069 L,8997

. 70 JLB1ER 5719 2.7177 1272 L4.9433

v 80 YT 590 2.7631 10893 4.9369

.99  +4961) 599 2,8084 1090 5.0305

1090 54327 600 2.8537 1100 5.0701
11¢ . 590839 619 2.%890 1110 5.1176

1240 e 637618 520 2.94L42 1120 5.1611

130 + 68453 632 2.999¢4 . 1139 5.2345

) 140 e 73154 60LQ 3. 0346 11635 5.24897

N 150 «77851 650 3.0797 1153 5.2913
i6d” P T2 -] - S -4 % B S 7K R 1 1Y A -k TS

w170 _ .87235 670 3.1639 1170 5.3783-
180 .91972c” ARG 3,2149 1187 5.6213

193 +966C3 £99 3.2599 1192 5.4545

) 20¢C 1.0128 760 3.3048% 1200 5.5573

. 210 1,059¢ 718 3,3493 1213 5.550¢
) 220 1.1063 729 3.394¢ ' 12245 LR
e 230 1.1529° 730 3.4335 1230 5.6372

240 0 1,199¢ 7L 3,634 377 1751 5.530873

. 258 1.24€2 758 3.5221 i12s¢0 5.7233

) 260 1.2927 760 3.5733 12540 5.7563

B 279 1.3392 77 3.518%5 L1270 5.8393
280 1.3557 7300 36632 1288 6w

_ 295 1.6322 7990 3.7373 1290 5.8552
300 1. 678¢€ 309 3782 T 1333 5,983

. 319 1.5255 . 31C _ 3.797¢ 1319 5.93:9

: 320 1.5713 820 3.8uis 1320 6.0237

oo 3306 1.617% 830  3.89%3 1330 6.0€55

K1 M Y T - YY) 3.937% 13473 6.1592

o320 147101 350 3.97473 1359 6.1519

-~ 363 1.7563 8569 5,9193 1353 6.13L6

370 1.8024 ) 370 L,083h 1372 6.2372

339 1.8485 o 9370 66,1079 13493 6.2793

oo 380 1.898E 999 4,1522 1299 6.3224

400 1.94¢e qe¢ Y TR B XY N Y £

oo B10  1.98€E 310 4,2%07 - 1419 65,6376
[¥-4)] 2.332rTTTTTTTTTTTTE 20 64,2343 B X Y2 B - R “3‘"""

, 439 - 2.0785 236 4,322 1437 6.L92

! 440 2.124% v gy - 4.3731 14y 6o 55u? o

4590 2.,17032 259 4.4172 1450 65.5772,
SERY ¥:{ M- P % S AT Y ) R " V=Y - St %) St S s - S

o W70 2.2819 970 4,5052 1479 6513
Y Y - 1 4 - -3 ¥ Y "W % /- - S F P V) Rttt & ¥ I i

490 243533 aqg 4,503 149 6.7463

TE00 T 2033997 7T TTTTL000 T T 6763707 4500 °TTE 73R

Plom e e ame e e e n . e e e e i eeiim m i d e mm et - e ——————————— o~ ———— xS o m s m e

P —— e PR, - P - . . « e - e e . R e o



- A.29 -

TEMPERATURA 20 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£ft3) (PSI) (LB/£t3)

o __151¢ 6.83¢C7 2010 8.8932 2510 10,9887
1520 6.8729 2020 8.9383 2520 16.926
41530 6.9150 2030 8.9793 2530 __10.965 __
1541 6.9571 204G 9.0197 2540 11.004

1550 _ 6.9991 2050 9,0692 2550 11.063
1560 7.0611 2060 9.190€ 2560 11.982
157 ¢C 7.0831 2070 9,3410 2570 11.120
1580 7.1251 2080  9.1313 2580  11.159
1596 7.1670 2090 9.221¢ 2599 11,198
1606 7.23989 2100 9.261¢ 2600 11.237
1610 7.2507 2110 9.3022 2610 11.276
1620 7.2925 2120 9,34214 2620 11.314
1630 7.3343 2130 9.3826 2630 114353
T 1660 7.3761 2140 9.4227 2640 11,332
1650 7.:178 2150 9.4629 2650 11,430
{66T 7.55485 21630 9.5830 2660 11,1463
1670  7.5011 2170 9.5430 2670 11.507
1680 7.5627 2180 9,5531 2660 11.546
169G 75843 2199 9.6231 2690 11.53¢%
1700 7.6259 2200 9.66306 27690 11,623
1716 7.667¢t 2210 9.7030 ~ 2710 11,661
1720 7.7C89 2220 9. 742¢ 2720 11,699
17322 7.7525% 2238 S.,75628 2733 34.733
1?49 7.79{8 27260 g, 822 ¢ 2740 11,775
.1758 7.%332 2250 9,8624 2750 11.815
1760 7 8745 22610 9.9022 2760 11,853
1770 -7.9159 22740 9.9420 2770 11.8S1
T 4780 7.9572 _27280 §,9817 2780 11.929
- 1790 7.9984 2290 10,021 27391 11.967
1800 8,0397 2300 10,061 2600 12,066
1819 8.0899 2310 10,101 2810 12. 044
1520 8.1220 2320 10,140 28260 12.382
_1830 8.1632 2330 10.1480 _ 28320 12,125
T8G9 B8.2C43 2340 1§.21¢ 28460  12.158
185¢ 8.2L54 2358 10.259 2850 12,196
1860 8.2854 2360 10.298 2860 12,234
1870 B.327¢t 2370 10.338 2570 12.272
{860 8.368% 2380  10.377 2880 12.3180
1890 B.4093 2390 10.447 2890 12.348
I (- T A Y X4 b 2500 f0.55¢€ 2900 12366
1910 8.4911 2610 10.495 2910 12,423
AN U-V-3 R % ¥ 5520 10,535 29320 12 w61~
193¢ 38,5729 2430 10.574 2930 12,499
TidRG . 8.6136 . Z45] 16.613 2940 12.537
1950 B.6544 2450 10.5652 2950 12.574h _
CTTAeEYT TRV E9s T T T Ewel T 10.e92 T 2960 1Z.612 -
1979 8.7353 2470 10.731 29740 12.5519 4
TTG33 T8, TTRL T 2L5879 10,770 T TTee8GT T iz es T
~ 199¢ 8.8171 2490 16.699 2999 12.725
TT2eCeTT T avesTrT T T 25000 10,848 3000 12.763



- A.30 -

T Ll Py e o eo - L LR TR PRI —

Vom e e 4 e e e e P @ e e et e s e e

TEMPERATURA 21 GRAUS
PRESSAO ASCENGAO . PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PS1) (LB/£t3)
— 10 ____e1i702 519 24385 10910 L.6SS&
20 «16433 529 2.0320 1329 4,7293%
——e 30 _e23101 _____ S30____2.5278L 1032 _ 4.7530__
L0 25884 540 2.572% 1343 4,79¢¢
———20 30604 - 590 2.61%1 158 L,.234C2
60 35321 56C 2.583u 1062 64,8337
Z. ___._Q.!?.O.G 31 5_10 2 11_0.3_7. Lﬂ 71 [ .__Q_Z_L -
80 CLL7L] ) ‘5R( 2.7539 1080 44,9707
——90 ____sbt34tt 590 __ . 2.7991 _ 1093 5,012
10¢ e5SLiLE £00 2.,8443 1103 5.057¢
119 + 58841 ___ 610 2.58394 1119 5.191%
120 63530 620 2.9345 1120 51463
130 58220 630 2+9796 1139 5,187¢%
1Y - «729359 643 3.0246 1149 5.23C9
. 150 « 77591 __E58 3.0896 _ 1153 5,27L2
160 «82269 €60 3.1145 1166 5.3174
170 £85943 570 ___3.1594 1173 5.3286
180 «91613" 550 3.2043 1180 S 4937
. 190 296281 £90 3.2492 1193 5,L4853
. 209 1.0C94 700 3.294L0 1232 S5.4999
18 1.65€0 71C 3.3397 1210 5.5339
223 1.162% 720 3.3335 1220 5.5760
- 230 1.1491 730 3.42R2 1232 __5.919%
246 1.,195¢ 7.0 3.6723 1240 5.6519
250 1.206210 750 3.5175 - 1250 5.7043
260 1.2384 769 3.5621 1260 Ce7477
_ 270 1,33L3 7706 3.6065 1270 5.7305
289 1.3811 780 3.6512 1250 5.5 233
. 295 1,6274 790 3.6955 1237 "5.8761
300 1,6737 300 3.7401 1300 5.9183
319 1.519¢9 310 3.7 945 1310 5.951€
329 1.5561 826 3.8285 1323 6.0343
330 L 1.6122 330 3.9733 1333 6.6uE9
) 340 1.6583 suj) 3.917% 1350 6.0395
. 355 1.7664 350 3.9€18 1355 6.1321
" 360 1.7504 360 4. 0C51 1350 B.17L6
370 1.7964 37 L4,9523 13790 6.2171
380 1.8424 280 L,0945 1333 6.2595
390 1,8883 39§ 4.1395 1399 6.3021
) 409 1.33L2 908 4, 1827- 1400 6.3465
. 415 1.98G9 a1 4.,225% 1413 6.3969
420 2.025% 920 4,270% 1623 6.4292
L3G 2.071¢ 930 64,3149 1439 6, 4715
449 2.1174 a4 C. 4. 3589 1543 6.5139%
o 450  2.1631 950 Leug27 1453 65,5561,
i 480" 2.2n87 369 4, hLHE 1460 6.5983
e MTO 2e2S8G_ 97T | 6.8955 1473 6.64Ch
‘ 4890 2.3600 EEL P A 1453 68,6375
890 2.3u5%  99f | 64,5731 169e  €,72u7
’ 500 2.,391%7 77T L9 T T u.621a 15649 6.7663




- A.31 -

TEMPERATURA 21 GRraus

PRESSAO ASCENCAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/ft3) (PSI) (LB/£ft3) (PSI) (LB/£t3)
151¢C h,8C89 2o1c 0...870.2 25310 10.853___
1520 6.8%08 : 2620 3.910€ 2520 10.392
15338 6.8924 2030 849916 ______2530_ ___10.931___
1540 65.9348 2640 8.9913 2540 10,97¢C

1550 ___ 6.9767 2050 9.031¢ 2550 11.09909__ .
160 7.0136 2060 - 9.0719 2560 11.047
1570 70604 2073 -9,1122 25740 11.0986
1583 7.1023 2089 9.15214 2580 1i.125
1590 . 7.3u40 2099 9.1926 253¢ 11.163 _
1600 7.1858 2104 9.2328 26090 11.202
1616 7.2275% 2110 9.27293 26190 11.201
1620 7.2692 2120 9.3130 2620 11.279
1630 7.3109 2130 9,3531 . 2630 11.3138
1640 7.3525 2140 9,3931 ) 2640 11.356
1€50 7.3941 2150 9,L332 : 2650 11.395__
1660 7.L357 216G 9.4731 . 2660 11.433
1671 7.4772 2170 9,5131 2670 114872
1680 7.5187 2189 9.553( 26870 - 11.510

- 1690 7.5602 2199 9.5929 2690 11.549
1700 7.6016 220¢ 9.6328 2700 11.587
1719 7.6430 2210 9.6726 2710 11.625
1720 7.6840 2225 99,7124 2729 11.€63
1739 7.7257 2239 9,752 2730 11.702
1709 7.7670 22L0 9,7919 2740 11.740
1750 7.8083 2250 9.8316 2750 11.778
1763 .7 .8495 2261 9.8713 2760 11.816
1770 7.8907 2270 9,9109 . . - 2779 11.855
1780 . 7.9319 "2280 9.9505 2780 11.893
1790 7.,9730 22990 9.,9901 2790 " 114931
1800 8.014L1 2300 ~ 10.030 2300 i1.$69
1810 8.0552 23210 10.069 28110 12.907
182¢ 8.0963 232¢ 10.109 2820 12.3045
1830 841373 - 2330 ‘10,148 .2833 12.G83 .

Y 8,1733 2340 10.188 2840 12.121
1856 8.2192 23506 10,227 _ __2850. 12.159

. 1863 8.2601 . 2360 10.266 ' 28606 12.196
18710 8,3010 2370 19,306 2870 12.234
1880 8.3419 2330 10.345 2880 12.272
1899 8.3827 23910 10,334 2890 12.310
1800 - B8.6235 2400 19.623 2900 12.343
191¢ B.464L3 : 24138 10.463 2910 12.385
1920 B.5050 2420 10.502 2920 124423
1930 8,5L57 2630 10.541 2930 12,461
19L¢ 8.5864 " 2440 10.590 2940 12.498
1950 8.6270 2450, 10,615 2950 12.536_
19679 8.6676 2463 10.658 2960 12.574

____1l97e  8.7G82 2urg 10.697 2970 12,611

7T T1989 87687 2480 10.736 2986 12,669
199¢ 83,7392 2690 10,775 2995 12.686

28¢¢ 8.8297 2506 10.914 30080 12.724




- A.32 -

TEMPERATURA 22 GRAUS
PRESSAQ ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENCAO
(PSI) (LB/£t3) (PSI) (LB/ft3) (PSI) (LB/£t3)
— 10 24653 340  2.%285 1810 u.escu
20 216378 520 2.6733 1920 H3L]
30 «2109C . 537 2,5191 1232 19 7375
40 . 25797 540 2.5€0L3 1943 7310
. 50 230501 550 __2.6095 1059 b.pavs
60 «35261 560 2.6547 15672 48573
. 70 «39898 579 2.6993 1671 9113
: 80 « 48590 530 2.74L49 1930 t,9546
R 99 «4927c¢ 599 2.78¢S9 __159¢ 4,997g
100 «53964 500 2.83L9 1100 5.0412
110 «5B6L5 810 2.38792 1110 5.,08L5
120 «63322 624 2.9249 1120 5.1277
e 130 «67998 £30 2.9693 1130 £.1709
140 o« T26EE €40 3.0147 1140 5,2140
e 158 « 77332 __€5g 3.6595 1157 5,2571
160 | .8199L G2 3.1943 1160 5.3502
e ATD 486663 670 3.1491 1170 543433
189 “.913¢a 68T 3.193% 11897 85,3883
199 + 95959 590 3.2335 119¢ 5.4292
; 200 1.0061 700 3,2832 1209 5.&722
w810 . 1.0525 718 3.3273 1213 2+5151
2210 1.038q 720 3.3724 1220 55,5583
, 239 1.1453 730 3,41£93 1230 5.,6099
2410 1.191¢ 760 3.64615 1243 5.6L3%
250 1.,237¢ 750 3. sona 1250 S.HIEN
260 1.2367% 769 3.559 1259 55,7292
o 270 143363 770 3. 59&3 1273 . 5.7719
i~ 280 1.3765 780 3.6392 1250 579146
i 290 1.%227 _790 3.6836 1239 5.8572_
- 300 1.4688 806 3.72%9 1334 5.84493
- 310 1.514L9 810 3.7721 1313 5.9L24
, 320 1.55609 320 3.81€% 1220 CNCE YA
e 330 1.5068 33¢ 3.8676 1335 "6.0275
340 1.6523 ALg 3.9064 1340 6.0599
oo 350 1.6387 850 3,9433 1350 6.1124
; 362 1 7U6E 3630 3.9937 1363 6.3.543
eeen 370 447905 - 873 u 0371 1370 6.1372
: 380 11.8363 399 NSS! 134890 6.2395
e 396 . 1.8R20 3a) u 1251 1395 5.2949%
490 10927 TTTTTTT T ey T AT 18Y 1423 673251
. bio 1.973% 910 46,2130 1410 €.3664
P 433 T 0191 ‘921 4.25697 - L -
430 2,068 330 4,3033 16390 6.4503
; (AN 2.110% LY} U Y Y ised 6. L4329
) 453 2.15595 350 4,38%4 1450 6.5357
R Y -1 I P2 § S T B A A T S V1) R 0 Y &
X 479 2.2:69 a7 4,759 14793 f.h192
) TUTTRRYTTTTT2V 292y T TTTTgee T RL,S198TT T T R8T T 6.k 2 T
' 499 2.3379 396 - 4.,5632 1499 Aa7(32
TTTTE0T 0 243932 0 TTTUTTTTL000° TTWVA083 T T L5007 647451

FTRIERE TR e = e



22 GRAUS

- A)33 -

TEMPERATURA
PRESSAQ ASCENCA0 PRESSAQ ASCENGA0 PRESSAOQ ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/ft3) (PSI) (LB/ft3)
151¢C 6.7871 2510 8.8423 2510 1£.820
16210 6.8292 2920 8.882¢ 2520 10.858
___353C___ 6.870% 2630 " 8.9229 __ 2530 10,897
155¢° 6. 9126 2049 8.95631 2545 10,936
A55C C 6.9544 - 2051 9,0033 2550 10.G75
1569 6. 9“62 2063 9.0435 2560 11.013
157¢ 7.0379 20790 9.0336 2570 11.052
158 ¢ 7.0796 2030 9,1237 2580 11.090
1590 7.1213 209 9.1638 2590 31.429
1600 7.1629 2136 9,2039 2600 11,168
1610 7.2845 _211¢0 9,2439 2610 11.206
16290 72461 2120 9,25%39 2620 11.245
1638 7 . 2876 2130 9.3238 2630 11,283
164G 7.3291 ~2140 G,3638 2649 11.321
1650 7.3706 2150 9.4037 2650 11.360
"166¢C 7.4126 2160 9.4435 2666 11,398
1672 744534 217G 9.4334 2670 11,637
163810 7.4943 2130 9.5232 2680 11,475
1693 7.5361 2196 9.5629 2690 11.513
17CC 7.577¢4 —226¢C 9.6027 2700 11.551
1710 _7.6187 2210 9.6424 2710 11.590
17235 FebbUT —Z220 d.6821 27240 11.6¢%
1730 7.7012 2236 9.7217 B 2738 11.666
174°¢ 77624 22640 9.7613 27410 11.704
1756 7.7835 2250 99,8009 2750 11,742
1760 7.824L6 2260 9.84C5 2760 11,780
1770 78657 - 2270 9,8300 © 2770 11.813
{760 TT7TJSGRY 2280 §,.9319¢ 2789 11.356
1790 7.9478 2293 9,959¢C 2790 11.834
1860 7.988% 2309 9.9949% 2800 1i.932
1810 8.,0297 2319 10.838 2810 11.970
1820 8.0707 2320 10.077 2820 12.008
1830 8.,1115 2330 10,117 28390 12.946
1840 8.15%4 234¢ 10.156 284G 12.084
1850 . 841933 2350 10.,13¢ 2850 12.121
1860 8,2301 2369 10.234 2860 12.159
1876 8.274% 2373 10.27 46 2870 12.197
1880 8,.3155 2380 10,313 2880 12.235
189¢ 8.,3563 . 2394. 10.352 - 22949 12.272
g0y T8 3989 25907 16.39% 290¢ 12.340
' 1910 B.4376 2410 10,430 2910 12.348
TG T T TB 4782 2420 T {fu.569 2920 12.385
1930 8.5184 24390 10,508 2935 12,423
19%Q 8.5593 2650 16.547 2969 {2.45%0
195¢ 8,5999 2450 10.5%€ 295¢ 12,493
{960 T 8L6603 2n69 10.625 29590 12,535
1970 8.6803 2L79 1G. 664 29740 12.573
"""" P K I W 4 F' MinteenbesnnirY A X Rt 1 O 4+ I AR 2 - 1. ¥; RN - A0 U N
199¢ 8.7616 2690 18.742 2993 12,6489
TTTT2000°7 78086020 2500 137781 360°¢C 1z2.e89



- A.34 -

TEMPERATURA 23 GRAUS
PRESSAQ ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PS1) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
I ) 11624 510_ 2.:225 15190 L,63GY
20 «16324 520 2.4657 1823 L.,6737
—0 21019 530 ___2.5%234 13935 ___4.27222
%) 25711 541 2.5559 1943 L,7556
2030800 ___ 5850 _ _2.60%9 _ . __13%] __b,.,B3RG
60 «35081Y SE0 2.6459 1363 45,8522
10 39765 570 2.6959 1273 4,835
80 NN Y sa0 2.7359 15895 4,9386
e 90 _4b911% 599 2.7833 1393 %,9313
109 +«53784 800 2.8256 1152 5.02LG
110 « 58450 610 2.A7205 1113 5.,0581
120 «63111 “E20 2.9153 1123 S.1111
L1310 h776C £30 2.9600 1130 51562
T340 «724214 640 3.05493 1143 5.1972
50 ____.7707% €50 _3.0%95 115) $5.24C2
169 «81721 Y 3.0941 1163 5.2331
370 _+B86365 678 __3.1383 _A47) 5.32603
180 «9106G4 690 3.1934 1183 5.3689
190 9564 3 696 3.2273 1190 5.%113
200 1.0027 700 3.2724 1223 S.L546
.-...210 1,098 __ 716 3.31%9 1218 5. 8974
220 1.0953 726 3.3b10 iez3 545451
e 230 1,1445 730 3,4059 1233 ____5.5323
‘ 240 1.187% 740 3.4502 12617 5.6255
250 1.2338 750 3.4945 1250 5.6582
260 1.2799 760 3.5393 1263 S.71C3
- 270 1,3259 770 3,5831 1273 S.7534
’ 280 1.372¢ 789 3.6273 1283 5.735¢
. 290 1,4479 790 .. 3.,6715 1292 5.8354
300 1,663¢ 300 3.7157 1363 5.8943
310 1.5898 817 3,7592 1310 5.9234
320 1.5557 320 3.304L0 1323 5.9653
_ 330 1,501°¢ 835 3.93489 1332 6.0782
- 340 1,6473 340 3.3921 13437 6.0505
_ 350 1.6931 85 3.9351 1350 6.0¢23
; 360 1.,7383 366 3.9830 1369 be1351
370 _1,7845 379 44,6243 1379 6.177%
380 1.8302 380 4,0579 1339 f.2106
390 1,8753 390 4,1117 1393 6.2513
" 400 1.9214 923 4.1555 16¢D 6.3239
oo 810 1.9670 91 4,193 1612 6346
620 2.,012¢ 920 4, 2431 1429 He.3381
. 430 2.059¢C - 239 4.2979 1437 6.6302
440 2.103¢4 qLQ 4, 3305 1643 6,L722
. 1450 2.1488 __._e50 4,3742 1450 £,5142
460 2.1942 6] T 4.4179% 14645 6.5°62
pme. 70 242395 970 4.451% 1470 6.5931
489 2.2953 AR0 TR, 506 T T TTHAYe T T 6L669) 7
490 2.3361 q9g 4,5485 1435 6.5113
500 2.375 3 1009 5.5919 1509 5.7237

Bl o e s e v a am e ee



'A.35

TEMPERATURA 23  GRAUS

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENCAO

(PSI) (LB/£t3) (PSI) (LB/ft3) (PSI) (LB/ft3)

T 1510 6, 7055 20140 5.8146 2510__  10.18A4

| 1520 6.8072 2620 8.8545 2520 10.825

L _4153¢ 6,899 2030 8.8949 2530 10865 .

TN 6.8907 2040 8.9351 2540 10.902

L1552 629323__ 2553 8.,9751 2550 30.551___

' 156¢Q 6.9740 2066 9.0152 2560 10.979

: 1570 7.0156 2070 9.0552 2570 J11.0818
1585 7.0571 2089 ° 9,0952 2580 11,055
1590 7.GC987 2630 39,1352 2530 11.085___
1600 7.1402 2100 9.1751 2600 11.133
161¢ 7.1616 2110 9.2156 - 2610 11.172.__
1620 7.2231 2120 9.2549 2620 11.210
1630 7.2645 2130 9.2948 2630 11,248
164G 7.3059 - 2140 9.3346 2640 11,287
16590 7.3472 2150 9,3743 2650 11,325
1660 7.3835 2160 94141 2660 11.363
1670 . .7.L238 2170 9,4538 2670 11,401
1680 7.4711 2180 9,4935 2680 11,440
1690 7.5123 2190 9.5332 2890 11.473
1702 7.5535 2260 9.5728 2700 11.516
i71¢ 7.5945 2210 9.6124 2710 11,554
1720 7.6357 2220 9.6520 2720 11.592
1739 7.6763 2236 9.6915 2730 i1.€33
1740 . 7.7179 2240 9.7310 2740 11.663
1750 7.7593 2250 9,7705 2750 11.766
1760 7.7939 2260 9.8039 2760 11,744
17790 7.8409 2270 9.849Y : 2770 11.782
1760 7.8818 ~ 2260 9.8537 2780 11.920
1790 7.9227 2290 9,9231 2790 111.8558
isce 7.96306 2300 9.967 4 2800 11.895
1816 8.0044 2310 10.007 2810 11,934
1823 B LLG2 2320 10,046 2826 11.971
18390 3,C86C , 2330 19.085 2836 12.009
1840 . 8.1267 2340 10.124 284G . 12.047
1850 B.1675 2350 10.164 2850 12,085
186¢T 8.2C31 2369 10,203 2360 12.122
1879 8,2L%98 2379 10.262 , 2870 12.160
1685 8.2890 2330 & 10.281% 2880 12,193
189§ 8.3300 . 2390 16+ 32C 289C - 12.235
1{9c¢c 3.3705 26400 10.359 2900 12.273
1910 Boli111 2410 10.398 2910 12.310
192¢ 8.4516 2420 10,437 2920 12.348
193¢ 83,6520 2630 10.L7E 2930 °  12.385
194¢ 845325 . 244G 10.515 2940 12,423
1950 8.5729 2450 10.554 2950 12,469
1960 ~ 8,6132 2460 10.593 2960 12.497
1976 84653¢ o eh7d 10.631 2970 12,535
1989 8.6539 24810 q0.67¢ 2980 12.572
1990 8,7341 2690 10.709 2990 12.€09

200¢C S.7746 2530 10.748 3050 12,647




- A.36 -

TEMPERATURA 24 GRAUS
PRESSA0 ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/ft3) (PSI) (LB/£t3)
10 «115856 510 _2.4126 1819 4,624
20 «1626¢ 529 2. L5765, 1622 L6537
e 30 e209Le 530 2.5529 . 2 1 L X LA
Lo . 25R28 EYN S 2.5475 1742 4,7562
20 230298 550 ____2.59224% _ _...135¢ JBav33s
60 - 34967 567 2.56373 136¢ “5.,8765
70439132 579 2.6921 1576 4,879%

80 L429Y 544 2.7269 1980  L.9227
.90 3951 £ag 2 7717 1290 4,9553
100 « 53605 €ap 2.8164 110¢ 5.GGRY

110 +5825€ _ 810 2.8511 1119 5.0513
120 « 62962 626 2.90658 1123 5.Ca47
130 « 67545 £30 2.9524 11305 C5,1:7¢
140 72184 oLG 2.9359 1140 5.1906
oo 450 47681¢ ‘€50 3.0335 1153 542234
160 <B1E51 €60 3.5862 11560 5.26R2
470 .8607¢. 670  3.12135 1172 5.3390
180 «95703 Y1 B P W & 1143 5.3517
w190 95323 £9¢ 3.2174 1193 S433L%
200 «9994L0 7C0 3.2613 1299 Selz7d
... 210 11,0455 ™13 3.36%1 1219  5,6793
7220 7 71,6916 729 3.350, 1223 5.522u
e 235G 144377 . 730 3.3547 12139 5,560
240 1.1337 74¢ 3. 0339 1283 Sebirs
. 250 1.2297 750 3.4831 1253 5.660C0
266 1.275¢ 760 3.5273 12610 5.h325
. 270 1.321¢€ 773 3.5715 127 5,7 35¢
280 1.3674 P 789 3.615% 1293 S.77TLTTTT
w230 1.9133 790 3.6526 1293 5.8193
300 15587 500 37037 1303 5.8621
. 310 1.5048 816 3.7477 1349 5.9CL 4
322 1.560¢ 323% 3.731% 1328 S.9LE7
e 330 1.5963 330 3.8355 1333 5.9593
340 i1.661977 L0 3.8794 1348 6.03127"
e 350 1.6875 950 ____3.9233 1353 - 6.073%
360 1.7331 560 3.9671 1763 6.1155
w370 1,7787 _ 870 4.01C3 137 61577
38¢ 1.8242 8% b, 5547 133¢C 6.1993
oo 390 1.8697 8990 54,0994 1293 6o2L15
4o0 _ 1,9157 900 B L2 TR0 T T TR 233 T
o biC  1,9605 910 44,1854 1619 . 6, 32@3
4229 2.005¢ T T 229y “‘""“'1&20""""6 35
. 43n 2,0512  e3g 4.2735 142 r:.we/
! Y Z2.59865 TR TR T3 TR ﬁ":)”“ S A O
457 2.1041% 350 4,3690 145 6.493265
R Y -Y I DA I & 4t R - 1Y """"lo‘."-o'o:ss”""' """ {461 5 TTUeT6363
. 475 2.2322 970 YRS 1679 6.65771
TTTThRpT T 2273 TTTQRQ TTTTRVEAGLET T TTTTTTINAY TR T 1397
491 2.3224 qag 4,5338 1493 5.6525
TR T 243675 0 T T 1300 TGS 774 7T TS0 T 7923 T

Mhms e e e - -

Ve me e e el



- A.37 -

TEMPERATURA 24 GRAUS

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PsI) (LB/£ft3) (PSI) (LB/£t3) (PSI) (LB/£¢3)
1510 6.7445 2010 8.7871 2510 40,753
1520 6.7856 2020 8.8272 2520 10,792

__ 1538 _6.8272 2030 __ B.E672 2530 18,830
150 6.8633 2640 8,907 2 2540 1€.869

__.1s5¢ 6.9403 . 2050 8.9u72 2550 10.607
i5€3 6.9519 2060 88,9871 - 2560 10,946
157¢ 6.9933 2970 9,027 0C 2570 10,984
1580 7.034° 20890 9.0669 2580 © 11.023
1599 7.0762 . 2090 9,1068 2590 11,061
16C¢C 7.1176 2100 9.,1466 2600 11.099
1616 7.4589% 2110 9.4864 26110 11.133
1620 7.2002 2120 9.2261 2620 11.176
1633 7.2445 2130 9,265¢ 2630 11,214
1649 7.2523 2140 9.3056 2640 11.252
1€50 7432430 2150 _ 9.3452 2650 11.290
166¢ 7.3652 2160 49,3849 2660 11.329
1670 74060 2170 9. 4245 2670 - _11.367
1685 7. 4576 2180 9. 464D 2680 11,405
1690 7..886 2190 9.5036 2690 11,463 -
17¢0 7.5296 22030 39,5431 2700 11.481
1719 7.5737 22190 9.582€ 2710 11,519
1720 T L6117 2220 9,6221 2720 11.557
173¢ 7.6526 2230 2.5645 2730 414.55¢
1740 7.6936 2240 9.,7009 2740 T11VEST T
1750 7.7345 2250 G, 7LG2 2750 11.671
1764 77756 2260 9,779%6 2760 11,769
177¢ 7.8162 22740 9,813¢ 2770 11,745
{78¢ 78570 STTRPBE 0 9.8582 . 2780 1,784
179¢ 7.8973 | 2290 9.8374 2790 -11.822
{300 7.93%6 2300 9.9366 2800 11,8607
1816 7.9793 231¢ 9.9758 2810 14,897
182719 B.0200 23210 10,045 238240 11.935
1830 8.0606 2330 10,056 2830 11.973
1840 8. 4612 2344 10,€93° 2840 izJ61¢
18590 8.1419 23540 10.132 2850 12.048
{860 - B8.1382% 2360 10,1771 2860 {2,065
1872 8.2229 2376 10.21¢C 2370 12.123
{583 §.2630 2380 10,249 2880  12.161
1820 8.3839 2390 10.288 2890 - 12.198
119G B 3LL3 2600 107327 . 29040 120,236
1919 8.3847 2410 10.366 2910 12.273
feT 8. 4251 2523 {0.50% 2920 12,310
1930 8.L654 24390 10. 444 ‘2930 12.3458
195§ 75058 2440 {0.482 2940 {2.38%
1956 B.5L5H0 2450 10.521 29590 12,422
196¢ BB T TTTTTT2he 0T 16,5607 T TTT2960 I23we0 "
1970 8.6265 2470  10.599 2970 12.497

I X 1 N WA-Y-Y-S ¥ Y1 IR W P - X L= . ¥ IR -0 & A

. 199¢C 8.7C60Q 249¢ 10.676 2990 12.571

TTTT2600TT T 8V7L7Y 2500 Tov7L0s™ 3000 ~ 12.6G9

PN e ——— . e e i i 4 e B e o o P e o 2 B e i S A e e 4 o o e e+
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- A.38 ~

TEMPERATURA 25 GRAUS

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
L (PSI) (LB/£t3) (PSI) (LB/ft3) (pPSI) (LB/£ft3)
19 .1i5487 519 2.80%7 1217 L6asb
29 15215 529 2.4426 1¢20 G RHPT
——30_____ 20989 ......530__ . _2.884k __ ____._1930__ ___4.6913_ __
4C 25541 . 563 2.5332 1ou0 4,7 359
——8l_____e30198_ - 553 295240 ___ 1359 b, 7780
60 «34352 560 2.6237 1850 4.,8210
20 .395C1 570 2.H734 13578 L.anty
: 80 L1 5840 S2.7195 178¢ 4,2369
——98_____.83783 _ _-._2919 _2+7827 _.i939 - 4,993
100 «53u28 667 2.3372 1436 4,9327
o yto  .589263 - 613 2.8513 13310 5.0356
125 +62694 626 . 2.9953 . 1120 5.6734
130 +67322 £34 2.9L03 1139 5.1212
! 160 «74945 8L 2.9852 1140 5.1533
e 123 76563 _£53 3.82386 1150 52366 __
160 .81132 : 663 3,074 1167 5.2493
170 . 485794 - 6570 __;ﬂ;an“__« 1173 $.2926
189 CEYAIA 688 3.1€27 1189 5.334L6
190 2950092 59) "3.2269 1199 5.3772
200 «99611 7¢0 3.2512 1292 5.4197
R 250 _: 1.8421 zi0 3.295% 1210  _5.L.622
220 ©  1.08860 720 3.3394 ieZs S.63L7
,___.___22_5 9 3._._ 1339 736 3.3837 1237 5.5472
249 17989 Tul 308278 _ 1260 5.5336
R 250 1 2256 ‘753 3,719 1250 5.6320
260 1.2714 760 3.51%0a 1263 5.6743
. 270 1.3172 770 3.55912 1273 65,7167
T 280 143629 781 3.6033 12377 5.7593
- 290 1,4068€ 7ag 3,64L78 1292 5.8%12
) 360 1,543 360 3.6917 i3T5 5.84 34
313 1,4999. 17 3.7355% 12472 5.8356
) 320 1.5L55 829 3.7794 £322 5.9273
o330 1.5910 339 _;_3211 1330 5.8693
340 1.63€5 CY] LBEEO 13wy e 179
350 1,6420 350 3.9105 1352 6.05%1
- 360 1.7274 960 3.95473 1369 6.C0961
e 370 1.7728 87¢ 3.9952 1379 6.1351
3580 1.8182 T BBG - 4.041f 1333 6«13 1
o392 _ 1.8635 395 4.0852 : 1333 6.2220
LOo 1.9088 309 44,1297 1609 66,2538
e i0  1.9581 310 4.1723 1412 €.3253
42¢ 1.9993 920 4,2157 TTI6290 3576
430 2,060L5 330 u,2592 1632 . E.3394
: 440 2.083¢ Gy} 4, 302F 1447 6.6312
50 2. 13&% 951 L3469 1450 H 722
‘ [N TR TR TTTTTTTTTTT9R T Ty, 3RYT TTiLEd 6L.eivET
470 2.22u9 973 4,327 1477 6.5563
4390 2,269 T TR E T T 47597 1495 6.697a7"
_490 _ 2.3140 . 994 4.5492 14732 €.6395

500 " 2.359% 1T20 T 552y ST



- A.39 -

TEMPERATURA 25 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGEO
(pPS1) (LB/£t3) (ps1) (LB/£t3) (PSI) (LB/£t3)
151¢C 6.7227 2010 8.7598 2510 10,720
1529 6.7642 202¢C 8.7997 2520 16.759
L5300 ____ _B6,8056____ _____.2030_ . _8.8336 __ 2530 10,797 _._.
154 ¢ 6.8471 2040 8.8795 2540 10,835
1£5¢ 6.8885 2050 8.9194 . 2550 .. 10.8746
1569 6.9299 2060 8,9592 2560 10.912
1572 6.9713 2470 8.9990 2579 10.851
1589 7.6126 2080 9.0388 2580 . 10.989
1590 7.0539 2090 - 9.0785 2591 11,027
16C0 7.0951 2100 9,1182 2600 11.065
1610 7.3364 2119 9.1579 2610 114304
1620 7.1776 .2120 9,1975 2620 11.142
1630 7.2187 2130 9,2372 2630 11,180
1640 7.2593 2140 9,2767 2640 11.213
1650 7.3609 2150 9.3163 2650 11.256
1660 73023 2160 9,3558 2660 11.294
1678 7.3831 , 2170 9,3953 2679 11.332
1630 , 7.4241% 2150 9,4348 2680 11.370
16990  7.L650 2190 9 4742 2690 11,508
170¢ 7.5060 2200 9,5136 2700 11446
1710 7.5463 © 2210 9.5530 _ 2710 11.4884
1726 7.5873 y -2220- 9,5923 2720 11.522
1738 - 7.62806 2230 9.6316 2739 11.560
174¢C 7.6694 2240 59,6700 2740 11,597
1755 7.7102 2250  9,7102 2759 11,835
. 1763° 77518 w —2260 9.7694~ 2760 11,673
1779 7.7917 2270 9.7386 2770 11.711
17840 7.8324 © 2280 9,8278 2780 11.7438
1796 7.8731 22990 9.8669 2798 11,7856
180¢ 7.9137 2300 9.90606 2800 11.824
1810° 79543 2310 9,9451 2810 11861
182¢ 7.9949 2320 9,9841 2520 11.899
1939 28,0354 2330 10.023 2830 11.937
183 8.0759 2348 10.062 2840 11.974
4850 8.1160 ' 2359 10,151 28540 12.012
186¢C 8.156% 2360 10.140 2860 12,049
18790 8.1972 2370 10.179 2870 12,086
1883 8.2376 2380 10.213 29843 12.124
1599 8.2780 © 2390 - 10.257 2890 12,161
{9c¢ 8.3193 2409 10,295 2900 12.199
191¢ * - 8.3585 - --- -2410 - ~10.334 2912 12.235
192¢ 8.3989% 2420 10.373 2920 12.273
1930 8.4392 2430 10.512 2930 12.321
1S4 Bol792 244C 10.45¢C 294¢C 12343
1950 8.5194 . 264506 10.439 2950 124385
LT 8.5595 2160 13,528 2960 12.422
_197¢ - 8.5996 2476 10,566 2970 12,459
TG0 T TR 39T T 2480 T 104609 2950 12.497
1€9°¢ 8.6793 269Q 10,643 29940 12,534
2600 847193 250¢C: 10.682 36090 _12.571




- A.40 -

TEMPERATURA 26 GRAUS
PRESSAC ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
10 11502 510  2.3923 1010 4,309
20 «16167 20 2.4418% 1023 L,6339
____. 30 _ .20811 _..5330  2.4983% 1833 b.67Hh3
Lo «25u57 5Ly 2.5309 1565 LL,71997 7T
SS9 230392 555 2.5756 1050 4,7€27
€9 . 3473¢€ SEC 2.6291 1569 4 .835%
70 «39371 57¢C 2.6647 1979 L.S483Y
30 LL6052 586G 2.7792 1980 4,891
93 __eb352¢ 59C __ - 2,753 1392 beo3un
100 53252 500 2.7¢"1 1100 L,9763 -
110 .57872 €10 2.86L25 1113 5.8195
120 ¢ 62LR7 €20 2.%869 112¢ 5.25622
130 + 67100 630 2.9312 1130 55,1143
140 «7i708 £LQ 2.975¢ 11435 5.,14L75
453 .76313 ___ESG 3.0198 1153 5.13%2
160 .8691% 7T 660 3. 6651 11607 5. 2"3’27‘6 """
170 . 285512 . §79 3.10633 1173 5,275
185 «991CE T T 6810 31524 1193 5.317"@"“
190~ .94697 590 3.19¢6 119¢ 5.3601
200 « 992373 76 3.26L37 1203 5.6u25
21¢ 1.9387 719 3.2847 1210 S.4449Q
2240 1.095%5 729 3372987 1229 PN - S
o230 - 1,4302 730 3.3723 1232 5.5235
- R S i -1 E 2 Y| R A ¥ - 2 1244 S 67143
250 1.221¢ 750 3.5606 1259 S.614%1
260 1.2673 760 3058435 1263 5.6563
27¢ 1.3129 770 3.5494 1275 5.6335
L1 N Y 1°3: 1 7807 3.59272 1236 AT YA
290 1.6047 - 79¢C 3.63% 1299 5.7328
TTTTT300T T T T hkes T E3 ) 3. 6794 1305 5. 92697
310 1.64950 _810 3.723% 1310 5.4573
320 1.5680 920 3.7€7? 1323 5. 993"
,._..330 _1.5858 330 3.91%3 1339 5.9513
3446 16312 440 T854% TRy T 5".'9‘3‘3‘3""'
—-.350 __ 1.6765 852 = 3.893) 1350 - 6.C3%9
360 1.7243 860 3. 941¢E 1389 T6.ETRS
w376 1.7870__ 370 3.9851 1370 6.1157
380 i.49123 EE 1 §,023% 1337 €.15Cs 7
... 390  1.857% %9¢ “ 44,0720 1335 €.2323
TTROQTTTTTLV90 2% 900 TTTRSLI18 S 1500 6 2uLiITTTT
1o 1.9677 9119 L,153% . 1413 5.2358
B -1 R G 1 - S - 11 B 7y § - O e ¥ /Y Fra e S Lol X S
k33 2_0_37n 939 4,2455 1433 6.3592
ThhoTT T2.0824 9L% 472339 1562 6 i3
.. .. buso 2.1278, 950 4,332 1452 6.L4525
60T TRy TTTTTTTTTT960 T TR 3 76 Y T TG TTTTE T R3A T
470 2.217¢ q7¢ bo413% 1672 6.535h
TTTTTyeg T 2.2525 TUTUGRYT TR, ERLE T IS TTTTRYSTTIL T
499 2.3073 999 4,5267 159¢ 6.h13E
TTTT500 T 2.35214 TTLA0C CTTLYSLTI T TS0 TTTRLES 05 T



- A.41 -

TEMPERATURA 26 GRAUS
PRESSAO ASCENGAO PRESSAQ ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/££3) (PSI) (LB/£t3) (pSI) (LB/£t3)
1510 6.7015% 2010 8.7325 2516 10.€83
1520 6.7429 2020 B.7724 252¢C 10.726
__A536__ __6.7842 2039 8.8122 2539 10,7606
1540 6.8255 2040 8.86520 2540 10.5803
1550 6.8€63 2659 B.8918 2550 10.841
1560 6.9081 2660 8.9315 2560 16.879
1570 6.9493 2070 B.9712 2570 10.917
1580 6.9905 2080 9,0108 2580 10,556
15990 7.0317 2090 9.0594 2599 10.99%
16040 7.0728% 2100 9.6900 2600 11.032
1610 7.1139 2110 9.129¢€ 2610 11.070
1626 7.15570 2120 9.1691 2620 11.10%
1630 7.1960 2130 9.20856 2630 11,146
. 1640 7.2371 2140 9,2L81 2640 11.18%
1650 742781 2150 9.2875 2650 11.222
1€60 773199 2160 9.3270 2660 11.260
1670 743599 2170 943663 2670 - 11,293
168G 74608 2180 T 9. 4057 268¢0 11.336
1690 7.404156 21990 9.4450 2690 11,376
1700 7.4825 2200 9, L8L3 2700 11,611
1710 7.5233 2210 9.5236 2710 11,449
1720 7.56%0 2226 9.5628 2720 11487
1730 7.6047 2230 9,6020 2730 11.525%
1740 7. 6L5L 2240 q,64172 2749 11,562
1750 7.6861 2250 - 9.6803 2750 11.600
i7€0 77267 2260 q,.7196 2760 11.638
1776 7.7673 2276 9.,758% 2770 11.€75
{780 78079 2280 9787 Ee 2750 11,713
4790 7.3485 2290 9,8366 : 2790 11,751
e ¥ L Y- D 2306 §.8756 28030° 11,783
1810 7.9295 2310 9,914€ 2810 11.826
1820 72699 2320 94,9535 2820 11.863
183¢ 8.C103 2330 9.9924 2830 11.901
185679 8.0507 2340 10,031 2840 11.93%
185¢ 8.C911 2350 10,070 28590 11.975
1860 B.131t 2360 10,109 o 3860 12,0137
1873 8,171 "2370 10.148 2870 12.050
168¢ 8.21210 2380 10.18¢€ 2880 12.087
1309 8.2522 2390 10.225 2890 12.125
1900 §.2924 2600 {16.264 2900 i2.162
1915 8.3326 26410 10.303 2910 12.199
PO - -3 V. W & -1 ¥ /¥ R I LU 1 % R 7920 12,2386
1930 8.612% 2430 10.3840 2930 12.274
1949 84529, 2450 10,5618 2940 12. 311
195¢ 8.4929 2653 10.457 2950 12.348
{9€¢C 825333 2660 10:49¢ 7" TTTTT 29607 120738
197¢ 8.5729 2670 10,534 2970 12.422
TTTTTIG8E TTTTRY6EL29 T 2483 10,572 2933 Y11
1990 3.652% 2699 10.611 2990 12.4956
2060 T T A.6927 2500 107649 30007712533



RA

- A.42 -

TEMPERATU 27GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/ft3) (PSI) (LB/£t3)
19 11473 516 2.3891 U X S X 4,5762
20 «16106 5280 2.4337 1022 L.A131
30 820282 535 _2.8732 . 31032 ___L.5513_ ____
49 25373 544 2.5227 1043 4,747
——50____ _,29999 _________ 550 ____2.5€72 18560 L,7375_ __
60 «34622 5635 2.6117 1360 L,7903
70 392461 572 2. 6561 1179 4.8335
80 43957 586 2.7004 1039 4,8757
99 _eb3UGC 595 2.740L3 1099 4,9133
100 «53077 €21 2.78391 - 1199 4.9¢09
110 57691 510 2.3333 1119 5.,0935
123 62282 623 2.977¢ 1123 5.0451
1390 « 66879 53¢ 2.9219 1130 S.038%
1490 W7ILT3 £ug 2,96593 1149 5.1311
150 276363 553 3.0191 1153 5,17 35
166 1 806L0Q h 3.6542 1163 5.2161
170 235232 979 ..__3.0382 1179 5+2535_
189 «89%11 LY 3.1623 1133 5.,32¢87
19) 94388 /90 3.1953 1199 5.3436
200 +«989%53 709 3.2312 1209 5.3353
219 1.C353 L7190 3.2741 1213 S5s4278
220 1.0809 726 | 3.313) 1222 S.HHhYT
230 1.1265 730 3.3¢19 1230 5.51239
.2u0 1.1721 743 3.4357 12L) 5,552
250 1.,217€ 750 3.4L35 1250 5.5363
2690 1.2631 760 3..933 1253 S.6384
279 1,3G8¢E 779 3.5373) 1275 S,h365
281 1.3542 789 3.5807 1285 5.7225
290 1.399¢ rag 3.6243 1299 5.7hH45
3¢c0 I ANY: 900 3.6679 1332 5.8 (65
310  4.L901 210 3.7115 13419 5.84L%04
320 1.535L 32¢ 3.7551 1329 5.3303
339 1.59:¢€ 320 3.7936 1335 5.,9322
349 1.6258 360 3.8421 134§ 5.974)
350 1.6710 350 3.8955 1353 6.0153
360 1.7182 363 3.9239 1363 “€.05756
__.370 1.7613 ©§7p 3.9723 1370 €.£993
380 1.8064 389 b,5157 1331 6.1511
390 1.8516 365 « 2570 1293 6.1827
09 1.8964 20¢ 4,1C23, 1690 6.22040
410 1,9414 242 4.1LS5 1613 6.25€10
429 1.9%63 9z¢ 4,1987 142¢C "Be337E
—.u30  2.0312 931 4.2313 1430 f.34591
440 2.0760 CI P L,2751 1440 6.3307
- WSe_ 2.1289 358 4.3182 1453 6.06321
460 2.1657 963 4,313 1465 6.673¢
.70 2.2100 978 | L.ueus 1476 6.515)
489 2.2887 7 BCE T Y Y% o TTTTRRGA T TTTE s 5R T
Lag__ __2.299% . _?9C___ b4.4973 14919 6.5373
502 2.3645 130 TTeLEIYST T 1503 6.6391



- A.43 -

TEMPERATURA 27 GRAUS
(951) (LB/£t3) (Ps1) (LB/ft3) (pS1) - (LB/ft3)
l
____LS 10 Ge6A00 2810 8.705¢6 2510 10.655
. ig20 6.7217 2026 B,7453 2520 104693
L1830 6.7629 2030 B8,73850 ___ 2530_____10.732___.
. 1560 6.8041 2040 8.8247 2540 10.770 ;
1550 6.8453 - 2050 _ __ 8.8643 2550 164808 ____
1560 6.8864 2060 82,9039 2560 10.846
1570 6.9275 24710 8,9435 2570 10,884
1580 6.9636 . 2980 B.9830 2580 10.922
1590 7. 0037 2090 9.0225 . 2599 10.960
i6e0 7.0507 2100 9.06210 2600 40.998
1610 7.0917 2110 9.1015 2610 11.036
1620 7.132€ 2120 9.1409 2620 2 11.07%4
- 1630 7.1735 2130 9.1803 2630 11.112
© 164 Q T.2144 2140 9.2197 T 2640, 11,150
1650 7.2553 21549 9,2590 26580 11.188
166 ¢ 7.2961 2160 9.2983 2660 11.2286
1670 743369 2170 9.3376 2670 11.264
1630 73777 2180 9,3768 2680 11,301
1690 74184 2190 9.4166 2695 11339
1700 7.L4591 2200 9.4552 2700 11.377
1740 7.,69938 2210 9,4943 2710 114616
1729 75150 2220 9,5335 : 2720 11.452
1730 7. 5510 2230 9.5726 27310 11,490
1760 7.6216 2240 9.6116 . 2740 11,5238
1750 7.6622 2250 9.6507 2750 11.565
1760 7.7027 2260 9.6897 2760 11.803
1770 T.7L32 2270 9.728€ 2770 114640
1780 7.7836 2280 9.7676 2780 11.678
1790 7.8240 2290 9.8065 2720 L 41.715
180¢C 7.8640 2300 9,845 . 2800 11.753
18410 7.9CL8% 231¢ 9.8842 2610 11.7919
1820 7.9451 2320 9.9231 2820 11.827
1833 7 .9554 2330 9,9619 2830 11,865
184¢ 8.6257 2340 10.001 2840 11.902
1959 8.0659 2350 10.039 _ 2850 11,939
186°¢C 8,1061 2360 10.078 2860 11.977
187¢ 8.1463 23748 10.117 2870 12.914
18849 3.1865 239¢C 10.155 2880 12.051
1824 B.2265 © 2390 10.194 2890 12.383
190G B.2667 . 2406 . 10.233 29040 12.126
1910 8.3967 T 2410 10,271 ° 2910 12,163
1920 8.3468 2420 104316 2920 12.200
1930 B.3867 2430 19,348 2930 12.237
1940 8.L267 244¢C. 10.357 2940 12.274
19%C __8,4666 ...2u50 10,425 2950 12,311
TT186% T B.S065 2460 ic.u66 2963 12.348 -
1970  B,.5u6L 2470 10.502 - 2970 _ _12.385
TTTICEY T T8,ver3 T 2480 10.540 2980 12,422
199¢ 8.6261 24990 10.579 2999 12.459

2G00 3.6653 2500 10.617 3000 12.496




- A4t -

TEMPERATURA 28 GRAUS
PRESSAO ASCENCAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
_(PSI) (LB/£ft3) (PSI) (LB/ft3) (PSI) (LB/ft3)

10 411433 542 _2.3814 1010 6,5616
20 «1605€ 520 2.4258 1020 L.63LY
.30 420674 533  2.4782 1031 L.6471
40 «2528¢€ TBLGT T 2.8146 1549 4.6398
50 +299C1 558  2.,55%7% 1452 _be732y
50 . 3L500 Y 2.6032 1064 L.7766
72 + 39113 S7C 2.5uU75 1073 4,817¢&
80 L3713 583 2.6917 1035 L 8502
90 «48310 590 2.7359 1030 4.9027
100 «52933 £03 2.7361 {103 4,9557
110 .57493 61C__ _ 2.8242 1112 2.9377
120 .62078 €20 2.863%3 1128 5. 030671
130 .« FH661 637 2.9124 1130 5.0725
140 .7123¢ A} 2.95€4 116435 511413
150 + 75214 €50 3.0004 1150 5.1572
1613 < 89388 £E€Y K P E Y A 1169 5.1994
473  ,86L953 . 57§ 3.0883 1178 S.2417
189 7789517 LD P - o TSI T TR s T
_ 199 »9L5738 90 3.17639 1193 5.32h1
2020 «93%635 708 3.2193 1202 5S.3623
210  1.0319 7190 3.263Ah 1240  5.. 1G4
‘ 220 T i.grrs v2g K914 "SR V7.5 B S -+ 1 - S
236 1.1228 733 3.3511 _ 4237 _a__s_ LoLe
N 1.1583 740 3.39%3 EVI{E 5.5366
_ 255 1.2137 750 3,630 1252 5.578€
260  i.2590 766 3.6823 1264 S.620%8 ’

i 278 1.3043 77C 3.5256 12740 5.6625

289 T 1.3Lg96 P 4 3.€6497 1783 S.7dus
290 1.3949 790 3.6127 12949 5.7463
300 14461 TTTRQE 37865672 I&{L 5UTRETTTT
:11_9 1.4852 __21¢c 3.6S25 1310 S.8300
320 10830 s2¢ 3 7651 1325 5.5713

. 3390 1.5755 a3g 3.7964 1330 5.9135

" 340 iV6266 LT 3.8293 "{3U0 PV

350 1.665¢ 850 348731 1353 5.925¢
360 1.710¢€ 3607 73,9165 1361 6.0395
... 379 1.75%5¢ 87 3,9595 1370 6.0302
380 1.8606% ELIN u.é‘f.“"ze 13310 Geleol?
399 1.8454 9¢¢ L,CLED 1390 6.1633

400 18902 T TTTTTRE T T T T, 58972 L6007 604

410  1,9351 RN 4.1323 1440 6.24563

L2077 1,/9749 920 417854 {420 T e 2379 T
433  2.324€ 930 4,2134% 14633 £.3292
449 2.0693 - IR 4.2610 1640 6.37¢8

_.._450 2.11069 g9cn’ L,IGLY 18510 6.6129

Ly T2 VIsSAT T T 5122 N "PU: £/ 4 i W% R O Ao I
o b79 2.2933 976 4.3993 1L72 6.L1LE
680 72,2647 T TRy T w332 T TN T T 5359 T
L99 2,2924% Qag 4,476) 1493 5.5771
500 T 2.336¢ TLiee T OTTRYS I35 3 T TR, 6135



- A.45 -

TEMPERATURA "+ 28 GRAUS
PRESSEO ASCENGEO PRESSAO ASCENGAO _ PRESSAO  ASCENGAO
(pST) (LB/££3) (PST) (LB/£t3) (ps1)  (LB/fe3)
’ 1510 6.6595% 2010 8.6788 2510 16.623
1520 6.7C06 2529 8.,718% 2529 10, €61
1532 €.7t18 _.2330 8.758G _ 2530 10.693___
1T4 9 6.7828 2040 8.,7975 2540 16,737
. __155¢ = 6.8239 2050 __8.8371 2550 10.775
1561 65.8640 2060 8.8755 25605 30,813
1570 6.9059 2070 8.9160 25730 10.851
158¢C 6.9463 FREY:] "8.9554 2580 10,839
1590 6.9878 2090 £.9948 259¢ 10,927
1600 70287 2100 9.03u2 2600 16.965
1610 7.0695 2110 9.0735 2610 11.003
16290 7.1106 2120 9,1129 2520 11.061
1630 7.1512 2130 9,1521 26380 141.879
1640 7.19109 2140 9.1914 2640 11.117
1€50 7.2327 2150 9.2306 2650 11.154
16606 7.2734 2560 9.26398 2660 11.192
1670 Te3141 2170 9.30936 2676 11.230
| 1680 73547 21890 9,.3481 2666 134267
i 1690 7.3953 2190 9,3872 2690 11.305
T 4760 7.635a 2200 9.54263 2700 11.343
1710 74760 2210 9.4653 2710 11.380
1720 77.517a 22ei 9.5043 2rei 1i. 413
1730 7.5575 2236 . 9.5433 2730 11.455
TG0 T T 7.5979 2266 49,5823 2740 11,493
i175¢ 7.6380 2250 9.6212 2750 11.5380
1760 7.6787 2260 9.6601 2760 11.568
1770 7.7191 2270 9.6939 2770 11.605
1787 7.759% 2280 9,7378 2780 i1.643
1799 7.7993 2290 9.7766 2790 11.680
1866 7.65400 2300 9.8151 2800 11,717
i181¢ 7.8803 2310 9.8541 2810 11,755
182§ 7.9265 232¢ 9.8928 2820 11,792
1830 7.9607 2330 9,9315 2830 11.829
18570 8. 0008 23540 99,9702 2840 i1.86%
185¢ 8.0413 2350 10.009 2850 11.904
1860 8,C811 2360 10.047 2860 11,941
1870 8.1211 2370 10.08%6 2870 " 41.973
i8ed 8.1611 2380 10.125 Z880 12.015
18990 8.2011 2390 10,163 2890 12.052
1907 82511 2500 {0,202 2900 12,4989
1210 8.2811 2410 10,240 2910 12.126
1920 8.3210 2420 10.278 " 2920 12.163
1930 8.3609 2630 10.317 2930 12.200
1955 B.Lo07 2460 10. 355 2940 12.237
1950 S.4L05 2450 10,394 2950 12.274
1Y R DA ¥ | I - A A Y| 10,6372 TPe60 T T 12 31T
, 197 $.5201 2479 10.470 2970 124343
4980 T T8 UesgR T T T TZRBT T T 100508 2980 12385777
1990 8.5395 " 2490 10,547 2990 124422
2G0T T TR 6392 2500 ~ 10¢.58% 30¢0 12,453




- A.46 -

TEMPERATURA 29 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAQ PRESSAO ASCENGAO
(PSI) (LB/£t3) (PS1) (LB/£t3) (PSI) (LB/£t3)
—30__ 11396 510 2.3237 119 L,G672
29 216603 521 2.5180 1220 4,5333
30 220607 533 ___2.8%23_________. 1235 ____h.B324
40 25207 540 2.5055 1669 L.p7:9g
——00 29803 550 __ _2,5507 _ . __19850___ L7174 ___
60 +3439¢ SED 2.59419 1158 4.7593
— 70 383935 51.0 2.6390 16740 L,024 _
8o 43575 580" 2.6831 1030 4,8543
99 2 48152 509 2+7271 1398 4,8872
100 52730 500 2.7712 1100 4,829%
110 257365 £10 2.3151 1110 4,9719
129 «6187€ 529 2.8591 1129 5.0142
130 + 66LL3 - 620 2.9039 1130 5.05RY
140 « 71007 . 649 2.94%9 1143 5.03%7
158 2 75567 ___: _E53 2.9909 1155 S.14%092
160 80124 £60 3.9345 1160 5.1830
e A78 434677 570 3.0724 1470 %.22%2
180 «8322€ ' 590 3.1221 1139 5.2573
190 + 93772 590 3. 1659 11990 55,3693
200 93314 709 3.2095 1200 5.3515
.19 1,928¢% 710 3.2532 1213 5.3934
220 1.0732 720 3.23613 1229 AN L2
230 1,1192 730 3.3u04 1233 S5.4773
2u0 1.1645 740 3.3832 1242 5.513z2
250 1.2097 753 3.6274 1259 5.5611
2610 1.25u¢2 7€0 3.4709 1260 5.6922
279 1.30C01 779 3.5144 1275 5.,6447
280 1.3652 ' 730 3.5573 . . 1230 5.6365
299 1.39c3 790 3.,6012 1290 5.,7233
300 1.4354 800  3.6445 1303 5. 77¢3
310 1.43006 910 3.6%73 1310 5.8117
320 1.5254 3232 3.7311 1320 5.8533
330 1.57C4 330 3.7744 1333 5.834¢
340 1.6163 34 3.8175 1380 = $.,936% .
356 1.6R02 8549 3,8603 _1350 5.9781
360 1.7¢051 360 3.9233 1360 ©° 6.019¢
370 1,799 870 3.94679 ' 1370 6.0511
389 1.7947 880 3.9991 1380 6.102%
. 398 1.8394 393 4,0331 139¢ 6.144L3 _
400 1.8361 902 4,0762 1693 6.1354
- Rin  1.9288 1c t,1191 1410 €.2253
420 1.973% 923 4,1%21 1423 6.2581
430 2.01%1 830 4,2250 1430 6.3094
Lu o 2.0628 qug 6, 2679 14410 63507
453 2.1C72 95C . 4,2927 1453 B.3S1S
460 2.1517 3637 4333 TLEE €.6%3T
__wrg 2.19%2 @ 97 64,3763 1L72 5,6L70L3
4480 2.24CF ) TURRG T BIeY TR T T g s 15T
499 2.29%9 399 L,6613 1433 £.5560

500  2.329¢ T T1d6% L5345 1509 €.5977

N o e e e en e BT ee e b e i e i aw e mm m em raem e m— o A A <o e .



- Ao47 -

TEMPERATURA = 29' GRAUS

PRESSEO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (ps1) - (L?/»fktj?____
ri;LSIﬁ 6. E387 2019 B.hS22 2510 10,591
[ 1520 6.6797 2020 8.6917 2529 10.629
| _153n0 _ 6.7207 2030 ____B8.7311 2530 10.€67__
ETTN) Be7617 2640 8.7706 25480 10,705
L1550 6.8026__ 2650 - 8.810¢C 2554 107463 __
i 1560 6.8435 2060 8.8493 2560 10.731
1570 6.8840 2974 8.R887 2570 410.819__
158¢ 6.9252 2083 - 8.923¢ 2580 10.857
1590 6.9650 _.2080 8.9673 2599 10,894 __
1600 7.00563 2109 9,£066 2699 104932
1610 7.0L75 21419 9,.6458 2610 16,9708
1620 7.0883 2120 . 9.0850 2620 11.003
1830 7.1239 21340 9.1242 2630 11.045
1640 7.1696 2140 9.1633 2649 11.683
1657 7.2102 2150 99,2024 . 26540 11.421
16690 7.250% . 2162 9,2415 2660 11,158
167¢ 7.2913 2170 9.2865 2670 11.496 _
1680 - 7.3319 2189 ©,3196 2680 11.234
1699 7.37206 2190 9.3586 26990 11,271
1760 7.5123 2200 9,3975 27080 11.309
1740  7.4533 2210 94364 2710 11.345
1720 . T.0h937 2220 9,758 2723 11,3284
1730 7.5341 2230 9.5142 ___ 2730 11,424
174 ¢ 7.574L% 224¢C 9,5531 - 2740 11.459
1750 ©  7.6147 2250 - 9.,5919 2750 11.496
1769 7.6550 2260 9.6397 27640 11,533
177§ 7.6952 _227¢ 9.6694 <2770 11.571
1780 7.7355 2280 9,7082 2730  ‘11.€08
17990 7.7755 22990 9.7469 273940 11.€L45
18030 7.8153 2300 9.7355 2800 11.682
1810 7.8559 2310 9.8242 2510 11,7230
1320  7.89560 2320 9,.,8628 2820 11.757
1830 7.93061 2336 19,9014 28340 11,794
1840 7.9761 2340 9.,9399 2840 11.331
1850 8,0161 2350 9,9784 2850 11.368
136¢C 8.0561 23660 10.017 2860 11.935
1870 83,0961 2370 10.055 2870 11.962
1880 8.1360 2380 "10,094 2880 11.979
1996 8.1759 2390 10.132 2890 12.016
1900 T 8.2157 2400 10,171 2900 12.953
1910 842556 2410 10.209 2910 12.090
1920 8.2954 2420 10.247 2920 - 12.127
1936 8.3351 2430 10.23¢ 2939 1241064
1943 8.3749 : 24L4C . 10. 324 2940 12,201
__ 1950 B.4146 2450 10,362 29500 12.233
TTHY960 8§.654572 2460 10.506 2960 12.275
19790 8.4939 _ 2470 10,438 _.2970__  _12.311
TTT{4810 8.5335 2684 10,677 2980 12.348
1999 8.5731 2690 16.51¢ 2990 12.385

2000 8.6126 2500 10.553 3000 12.421




- A48 -

TEMPERATURA 3¢ OGRAUS _ _
PRESSAO ASCENGAO PRESSAO ASCENGAO | PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PS1) (LB/£t3) (ps1) (LB/£t3)
10 «1135¢ 510 2.3£51 1316 u.sagg 5
20 - .15951 520 2, u1"° 1020 L,575
30 _e20580 930 2.45%4% 1030 u 617/ e
40 «25125 548 2, u915 1343 L.6502"
cee20__w29706 559 _2.5425 1950 ¢t Lb.7025 __
60 .3u?3u 5€0 2,58865 1060 L, 7h6¢
—T10 3835 57¢ 2.5395 1379 L.7872
80 .43L2° 586 2.6745 1089 t.8295
80 _Ju799sg 590 2,718% 1090 L,8718
160 «52559 E03 2.7623 1103 4,914
110 .57119 612 ___2.5061 1110 509562
120 «b1675 620 2.8493 1120 4,9934
___ 130 66227 630 2.8937 1133 5.04¢5
T 1ho «7077¢ BLT 2.9375 1140 £.0926
o AS0__ .75322 €50 2.9512 1153 S.1247
69 7986k 660 3.0249 1160 5.1657
e 70 e84b02 570 3.089%5 1170 5:2657
180 . 88937 £89 301121 1183 5.2507
190 «93L639 .59 3.1557 1192 542927
200 « 97935 700 3.1933 12035 €, 334¢
219 1,0252 .71o 3,228 1240 5.376%
22¢ 1..070% 72¢ 3.2863 7 122% 54133
2390 1.115¢€ 730 3.3297 1230 5.L601
2640 T 41,1697 7ae 3.3731 1269 5,5019
259 1.2558% 759 3.L1€5 1259 5.5436
260 1.2509 760 3.06893 12563 5.5354
270 1,295¢ 770 3.5032 127¢ 5.,6270
2872 1.36409 TOC7RG T3 ehEY 1287 EUE6ST -
__.290_ . 1.335% 790 3.55927 1299 5.7103
Joe 1.43(8 596 3.63?@ 1309 5.7519
0310 1.475¢ 916 3.6761 131¢ 5.7935
320 1.5205 320 3.7192 1320 5.8:50
330 1,5852 239 3.7624 1330 5+3765
343 16151 3,48 3.8C5% 1363 75,9193
.. 350 1.554% _..350  _3.8495 1359 5.9594
36e 1.69986 3A0 3.891i% 1362 6,090
_.370 1.7442 78 3.9345 1373 640422
3580 1.78%¢ 3850 37977y 1383 6.0835
_..396  1.8325 3¢9 4,0203 1399 €.12%3
600 AVl T TN T TR 32 EEY b 61651
. bi0  1.922¢ 913 4,19061 1410 €.2073
42 TTTiVeR7L T T 920 [P RAY {42377 "TTET2uRS
__ b33  2.011¢ q3¢ L,1917 14833 6.2397
Wag T 2V05€¢ T T Taup [ X1 1549 h.3309
__bsa 2,106y 350 4,2772 1450 €.3729
-1 A U7 R 1Y S O E it W -0 R o0 SR P i
670 2.1991 378 4,3%25 1L79 YT
W80 TT20233G T T TRy T U 606 T T g T gL EAS T
__49e 2.2777 q9c b.4u77 1499 645362
500 T 2.,3219 777 1000 T 6903 7T T T LS00 T T 6eS 77T T




- A.49 -

TEMPERATURA 30 GRAUS _
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCEthO
(PSI) (LB/£t3) (ps)  (LB/EED) \r(fflu). u.( 2‘3’f.‘ a);
__.1c110 6.6131 2010 8.6257 2530 _18.559 .
1520 B.6593 2820 8.6651 252G 10.597
_..A8538 6.699%  _203¢ _ 8.7C4b6 2536 i0.835
1549 6.7407 2040 B.74L37 2540 i0.673
1550 _ 6.7815 __ 2051 8.7331 2550 20731
15640 6.8223 2668 6.8223 2561 10743
1570 6.56630 2074 8.8016 2570 10.786
1589 6.9037 2080 8.9508 2586 10.82%
159¢ 6.9440 2896 8.9329 2599 10,862
1606 6.9851 2100 8.,9731 2600 10.899
1610 7.C£257 2119 9.01832 2613 _ 10.937 .
1e2¢ 7.C663 2126 9.,0573 2629 10.975
16390 7.1068 2130 9.096 10 2630 i1.612
1640 71474 2140 9.1354 2640 11.3%3
1650 7.41879 ____ 2159 9.1744 26%2 141.033
16610 7.2234 2169 9.213% 2660 11.125
1670 7.2F83 __217¢ 9.2523 2675 11,163
1680 7.3c92 2180 9.2912 2680 11.200
16990 7.3495 219¢C 9,3301 2690 11.237
1700 7.3893 22018 9,3639 2700 11.275
1710 7.4332 2210 9.4C78 2710 11.312
1776 Teb705 2220 9, LLED 2720 11.350
4730 7,5138 2230 9.4853 2730 11.387
TTTIRLOT T Y 8510 2240 9,524 2749 11i.424
1756 7.5912 2250 9.5628 2750 11,462
1768 7.6314 2260 9,6915 27640 11,433
177¢C 7.6715 2270 9.,6461 . - 2776 11,536
47870 77115 2780 9, 6787 T2780 11,8573
1790 7.7517 2296 9. 7}1; L 2790 11,680
1500 7.7917 2300 g,75% 2863 11,648
1810 7.8317 2310 g, 79@4 2810 11.6865
1820 7.8717 232¢ 9.8329 2820 11.722
1830 7.9117 2336 9.8714 283G 11,759 _
1849 7.9516 2349 9.9098 2340 11.796
___AR50  7.9915 2350 9.9483 2856 11,§;§ -
1AEG 8.0314% 2360 9.9567 2860 11.870
1376 8.0712 23740 16.028 28710 11,907
1880 g8,1110 2390 1G.063 2839 11,964
189¢ 8.1503 2390 10.102 2890 11.931
1907 LIS CTER 2690 10.1%0 29090 12.018
1910  8.,2302 2410 10.178 2316 12.35%
U9y T B, 2899 2520 0.216 T T292¢ 32,091
193¢ 8.3096 2430 10.255 29390 12.123
194§ H.36972 2460 {04293 296§ 12.165
1950 8.3889 2u59 16.331 2950 12.201
R 1Y R 0 -1 % a2 Y ¥ RES (P (Y R 1+ 1 % R U DA 1 N
1970 8.4679 2470 10,427 29790 12.275
TTTLY80TTT T8 .B07L 24070 P S S X < 1. X | R - 0 -
1e9¢ 8.5453 2690 10.493 2991 12.343
TTTR2000 7T 78,5863 T 2500 19521 3006 12338y 77



- A.50 -

TEMPERATURA 31  GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
—d 0 et1322 810 ____2.3535 LiLl 4,5185
29 «1589Y 529 2.41725 11329 4,56072
30020673530 2.%%35 17330 _4.6232____
40 $ 25043 5610 2.5905 1043 45455
———eP 0029610 950 __ . _2.5344 . _3050 ___L.5377 _ __
60 - 30173 560 - 2.5793 1359 4.73G9
-—-..——1.0.__, ‘,_3_5_7__3, 2 5_7 e 2,.,_6_2_2_1 U]_c l‘ ‘,?_7 2._2
80 63289 580 2.6€59 1380 4,316L3
— 90 247340 590 2:7027 1332 L,3565
100 52388 £00 2.7535 1103 L.838¢
110 + 56934 512 2.7972 1110 64,9407
120 61475 £20 2.8409 . 11238 4,9327
. 130 55013 630 2.8845 1135 5.02067
' 140 78547 6410 2.9231 1140 5.6657
150 ____.75072 _E50 2.9717 1159 5.,1285
169 « 73635 - £60 3.0152 1163 5.15 c'
— AT eB8%%2S  _ 87E. ___3.8533 1170 5.1¢2
180 +8364¢ 600 3.102¢ 1130 ),2143
190 «3315¢ €90 3,165 1199 5.27641
200 «9767¢ 700 3.1391 1223 5.317¢
210 1.0219 71C 3.2325 1210 T3592
220 1.06569 726 3.2753 1223 5,043
. 230 1.112¢ 736 3.3191 1236 5.4430
240 1.1570 . 740 3. 362u 1240 5e4367
w250 1.2019 750 3,495 1250 5,5283
269 1.,2463 76C 3.n*ea o 1263  5.5a7¢
270 1.2917 - 270 3.5%921 1270 5.6095
280 1,336 780  3.5352 1280 5.56513
. 298 1.3214 795 ' 3.5783 1292 5.6925
300 1.42€2 300 3.6214 1300 5.7 437
310 1.,5709 810 3.5640 1310 5.7754
320  1.515% 320 - 3.7275 . 132¢ $.%3163
e 330 1.5633 330 3.7534 1339 5.85%22
340 1,606Q ’ 8L 3,793 1357 5.8995
——__.359 1.6495 . ___850 3.9383 1350 5.9403
360 1.6941 SeC 3.8792 1359 5.9321
370 1.738¢€ 870 3.92210 1370 6.0234
386 1.7231 88( 3.96L3 . 1390 CILEYY
, 390 1.927€ 390 4,0075 1390 6.10353
400 1.8720 apg 4.050% 14600 "B, 1*50
oo 10 1.91E64 913 4%,29031 1419 6.188
420 1.9604 920 L1353 1623 £, ZZQ1
. L30 zzggg;' 333, 4,1784 1433 6.2702
hy9 2,540y 9uC 4.2211 1640 6.3112
—.. 450  2,0937 95¢ 4.2637 1450 6.3522
460 2.137¢ 9560 4,3962 143890 6.3932
.. 470 2.1221 97¢C bhe34a7 1475 Hob3hl
LY 2.2262 CLE a 39172777 L] 6 k750
— 490 2,2704 990 4.4337 1490 6.5159_
500 2.314g 1209 44751 150¢ 6.5567



- A.51 -

TEMPERATURA 31 GRAUS

PRESSAO  ASCENGAO PRESSKO  ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PS}E- (LB/ft3)'“~‘

- 1510 6.5976 26148 85990 25119 10.527
1520 6.6353 2620 58,6337 2520 10.565

—tE3Z  6.6791 _ 203¢ 8.6779 __ 25330 10.603__
ic60 6.7193 2060 8,7171 2540 10.641
1559 6.7635__ 2050 8.7563 __ 2550 106879 __.
1560 6.8012 2069 8,7955 2560 10,716

is57¢ 6.8418 2074 8.8346 25780 10.75k
is58¢ 6.8924 2380 8.8737 2580 10.792
1590 6.9229 20910 8.9128 25910 10.829__
1609 6.9635 2130 B.9518 2605 10.8567
1610 7.00490 2110 8.9908 2610 10.96G4
i62¢C 7.0445 2120 9.0298 2620 10.942
1630 7.0849 2130 9.0687 2630 10.979
1640 7.1253 2160 9,1077 26410 11,017
1653 7+1657 2150 -9,1465 2650 11.0506
166¢C 7.2C61 2166 9.1850 2667 i1.092
1673 72460 21790 9,2242 2670 11.129
1683 7.2867 2180 9,2630 2685 11.167
169¢C 7.3269 2190 9.3018 2699 11.2CHh
~i70¢C. 7.3672 2200 9,3406 2700 11,2061
1710 74074 2210 9.3793 2710 41,279
172¢ 7.5L75 2220 9.4180 2720 11i.3i5h
1734 7.4877 2230 9,L566 2730 11,353
1769 7.5278 2240 9.4953 2740 11.390
1750 7.5679 2250 9.5335 2750 11,429
1760 7.6079 - 2260 9.5724 27660 41.465
1770 7.6479 T 227¢ 9.6110C 2770 11.532
i783a 7.6879 22870 9.6495 2780 11.539
1799 7.7273 2290 9.6390 27990 11.5756_
igo¢ 77678 2300 9,7264 2300 11.613
1810 7.8077 2310 9.7649 2810 11.659
1820 7.8476 2320 9.8033 2320 11.687
1832, 7.8874 2330 9.8416 2830 11,72
188G 7.9272 234¢ 9, 8806 2849 11.761
18595 7.9%870 2350 9.9133 28510 11,798
1860 8.0CH7 2360 8.9566. . 2860 11,835
187¢C B.C455 2370 9.9948 2870 11.272
138¢ 8.0862 2330 10.033 . 23530 11.908
1894 88,1258 © 2390 10,071 2890 11,945
i9g¢0 8,1654 2400 10,129 2900 11.882
19410 8.2050 2410 10.148 2910 . 12.019__
{920 8.264% 24239 10.186 2320 12.5565
193¢ 8.2842 2L3¢e 10,224 2930 12.092
1960 . 8.3237 2440 10,262 2949 12.129
1S5¢ 8.3631 258 10.330 2950 12.169%
{9€¢t 8.LC26 246¢C 10,338 2960 12.202 -
1970 S.4420 B 26790 10,37¢ 29730 12,239
1687 §L.L81e 24837 10,414~ 2989 12.275
i9a¢ 8.520% 249¢ 18,452 2990 12.312
2000 8.5601 2500 10,490 3060 12.349




- A.52 -

IR

TEMPERATURA 32 GRraus
PRESSA0 ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI1) (LB/ft3) (PSI) (LB/ft3) (PSI) (LB/£t3)
10 .11gqgﬂ .81¢ (243510 1512 4,542
20 «15948 523 2.3949 132: 4L.5465
R 1 “_,-?J“ULM“whmﬂn__:SG 2eb337 3932 _4.5337
40 «24962 560 2.482¢% 1360 L,6399
e 2029854 855G __  2.5283 1857 }-éZE}__
69 «34562 560 2.5701 1C60 G.7152
. 70 238607 S70 2.6133 187¢ L,7572
80 «l31L8 583 2.6574 1385 4,7393
9n  .u7p85 590 2.7011 11999 4.,80413
100 .5221¢ e€Co 2.7LL7 1103 45,8333
110 + 56750 6ic 2.7993 1119 4,9252
120 «h127€ 6520 2.85313 1120 4.9571
139 « 65800 &35 2,%753 1139 5.£991
) 160 .703290 £46G 2.91819 1142 5.0528
oo 150 .74836 650  2,9823 1150 5.8327
160 793572 56C  3.,9057 11639 Sl by
w170 .83858 £73 . 3.90491 1178 5.1762
180 <88363 589 3.0924 1135 5.2179
190 « 92EES. 690 341357 11939 5.,2595
200 97364 704 T 3.1733 1285 5.3513
—_ci0 . 1.018€¢ 71t 3.2222 12190 5.3L23
v 220 1, 0E35 720 3.2654 i223 5. 334L5
L 230_  1.,108%4 730 3.3085 123G 5.4261
. 249 1.1532 7hi 3.3515 1243 SeLhH74
. 250 1.19832 768 3.3959 1250 sljgﬂg_
260 1,223 76¢C 3.u6383 1252 BL.650€
N 270 1.2876 770 3.4813 1279 : 5 53273
. 280 1.3323 T8 T T3 5240 1235 S.633a
e .290___ 1.3769 796 3.5873 1295 5.67L3
300 1. 421% G0 3. 6099 1303 5 7161
w310 t.4682 €40  3.6529 1317 5.7574
320 1.5107 8§20 3.6067 1320 57287
o330 1.5553 93¢ 3.7386 1330 5.8409
3560 i.%99% E1 37781 - 1369 5,%3172
350 _ 1.64L2 850  3.,82L2 135° 5.9224
360 1.6387 60 3.8669 13693 5.9&35%
w370 1.7331 R70  3.9€97 1379 «0L7
380 1,777 890 3.9¢E%% 13587¢ 6.CL55
o, 390 1.8217 399 3,9959 1390 5.0368
Lo0o 1 8680 T 900 G 0375 L U oR I P 0 & S
.. b0 1,9103 a10 4.0892 1&19 5.1633
TR T T TiVasgs g2¢ 41274 1679 6.29947
e B30 1.9927 93¢ 4.1€53 1630 6.2523
(AN} Z2.0629 qug 4,2073 16Lg 6.2917
w. . b50 - 2.6870: 95¢ 4,2502 16459 6.3325
u60 2, 13147 T T TR ETTTTTGT2927 T T A 3T TR Y334
- 479 2.1751 970 4,3351 1475 Belh1t?
U89 T2 2191 TTeAR TR 3PILE T T TTIRNR I T T TR L6553
490 2.2531 9g) 4.4193 1693 £.09253
h——T ¥ T243071 T 1000 T T R0 T TSI TTTT605365



- A.53 -

TEMPERATURA 32 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENCAO
(pST) (LB/£t3) (PSI) (LB/ft3) (PSI) (LB/£t3)
151¢€ 6.5772 2010 8.5733 2510 10,496
1626 6.6173 2020 Bebh12U 252¢0 10.534
1530 6.6595 2030 9.6516 2530 18,571
15L0 6.6991 2040 8,6307 2540 10.609
1553 6.7396 265G _8.7297 25510 10.647
1560 6.7802 2060 "8,7638 2560 10.684
1578 6,8207 .2070 B.8078 25740 10,722
1584 6.8612 20880 ‘B.BLES 2530 10.759
1590 6,9016 2090 8.83857 2591 10.797
1600 69420 2100 8,9247 2600 10,334
1610 6.2824 2110 2.9636 2610 10.872
16213 7.0228% 2120 9.0024 2620 10,909
1630 7.0631 2130 9,0%13 2630 10,947
16410 7.1034% 2140 9,0801 2640 16.984
15650 71637 _ 2150~ 9.1189 2650 11.022
1860 7.1839 2160 9.1357¢€ 2660 11.059
___1m71 7.2241 T 2178 9.1964 . 26710 11.995
{680 7.2643 2180 9,.2351 2680 11.133
1590 7.30G44 2190 9,2737 2690 11. 171
1700 73445 7220¢ 9.3124 2700 11,208
1710 743845 2210 9.35160 2710 11.245
172€ Y LY 2220 9,3896 2720 11.282
173¢ 7.4647 : 2230 9.4231 2730 11.319
17690 7.50647 2240 9.456€6 2740 114357
1756 75047 2256 9,5051 2750 110394
i76é¢o 75846 _ 2266 9.5L436 2760 11.431
17738 7.6245 2270 9,520 2770 11.468
17879 7.66LL 2280 99,6204 2780 11,505
1799 77042 2290 9.6588 2790 11.542
igdo T<7LLD 23007 T 9.,8972° 2500 11.579
1815 7.7838 231¢ 9,7355 2810 11,616
1820 7.8236 2320 9.7738 2820 11.652
1833 7.8633 233¢C 9 8120 2830 11.689
1840 7.9¢3% 23L¢ <8503 2840 11,726
1850 7.94L27 © 2350 9.5355 23850 11.763
{8€T 79853 2360 9.9267 2860 11.300
1870 8.0219 2370 9,964L8 2870 11.837
{88¢C 8.0615 2380 16.093 2880 11.873
1890 $.1010 2390 10.6G41 2390 11.910
{907 8147w 2640C 10,079 2900 i1 967
1913 8.180¢C 26410 16,117 29118 11.983
TTTTLY20 4.219% 270 16.15¢ " 2920 12.620
1934 8.2589. 2639 16,193 2930 12.057
1947 8,2997% 2447 15,231 294G 12.093
1959 8.3377 24573 10,269 2950 12.130
BERARE I -T-%) N . P & e S 246¢C f O"I 307 29610 12,1667
197¢ 8,4163 2479 . 345 2970 12.203
R - L Y U I 8 -1 2H80 T f0:333‘ 2930 i2y239"
1991 8.4940 24935 10.420 2990 12,276
TTT2CCTT T Y34 25073 107458 30070 12,312

e 2 2 . s A e it i - s Pt R s ¢ e+ 2 P 5 2 e e e e a8




TEMPERATURA 33 GRraus

- A.

54 -

PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)
—d0_J11262 812 2,3L35 1013 4,L3n2
20 «15796 526 243373 1022 4,5323
—ee 3020362530 2.L317 . 1238 L.576L4
L «24391 5.0 2.476% 1643 L.5164
e 28029819 ¢ B8C 2+5133 10543 L6534 -
635 + 33952 SE9 2.5613 . 166¢ 4e73CH
—T0_ 38582 570 2.60535 16879 borb2u
83 +530C2 589 2.6499 1330 4,73063
9087532 5at 226925 1998 4,8262
109 « 52061 899 2.73569 1100 4,858
119 258567 510 2.7790 1113 4,9393
126 «6167S - 620 2.8229 1123 4.9516
130 455589 5390 2.8652 1130 4,9%34
140 «73293 6L3 EICEED) 1160 5,0351
e A90 _ _.745SS €57 ____ 2. 9332_ .. A158  5.0763
160 +73C93 860 2,32 1163 5.118¢
__A70 _ _.B8358% a7; __}1g39u o MT73 5.1801
189 .88C7h €80 3,9228 1185 5.2017
190 < 925€7 AL 3.1251% 1198 - 5.2432
200 »97651 703 3.1697 1200 c,2343
il 1.0153 719 3.2121 121C _5.3263
220 1.0501 -TTr20 3.2551 122¢ 5.3579
——-L230 _ _i.10t3 733 3.2932 233_____S5.t3%2
240 1.1495 749 3.3412 1245 5. L4518
L2500 1,192 750 3,3942 1250 5,432
269 1,23283 76C 3.6271 1253 5.5333
.270  1.283% 7?78 3,478% 1273 5.574LE
2890 1.325¢0 789 3.5123 1238 5.61%9
298 ____1.372%  _ ..?92___ 3.555% 1293 546572
3c0 1.417¢ 3gn 3.69935 137%) 5.623%
. 310___ 1.5615 319 3.64L1% 1349 5.7335
323 1.505¢ 82¢ 3.6841 1326 5.7953
33 15583 333 3.7253 1332 5.8213__
340 1.5947 3Lg 3.78735 13495 $.9530
350 ____1.6390 359 3.3122 135) - 65,90L3G
360 1.6833 950 3.85L3 1367 5.6451
-.370____1.7275 370 3.9374 1379 5,9361
380 1.7717 3a¢ 3.939¢ 1333 6.0271
——398  1.815° _ _____A2S%%__ _3.9325 1332 €.05€5
400 1.9601 L) 4,02¢9 1403 6.138%
410 1.9542 91ce b, CR7Y 1419 £.1498
4,29 1.9483 qzo 41793 1423 6.19C¢
430 1.9923 _9a3e¢ 4,1522 1639 6.2315
464G 2.0343, QLG L, 1948 1440 6.2723
___4sC____2,8923 950 L.2359 1652 643139
g0 241243 TTTTe6D T 4727832 1457 6.3537 7
LU b79  2e1m82 973 ba3215 1575 B4300L4%
480 2.2121 TR T R 3Ed T T T L aqy TR Es 1T
W90 2.25%2  aag L, 6259 1493 6.4757
509 22997 T TTUTU{RETTTTR LAY T 1502 h,51F32



A.55

TEMPERATURA 33 GRAUS
'PRESSAO ASCENGAO PRESSAO ASCENGAO - PRESSAO "  ASCENGAO

(PSI) (LB/£t3) . (PSI) (LB/ft3) (pS1)’ (LB/£t3)

15139 H.55R9 2010 8.,5473 2510 10.4565_
1520 65975 2020 8.586%Y 2520 18.502

L 253¢C ____ 6.63%¢ ___ _____ 2030 _ 8.6254 - 25310 A0.560
1640 6.6785 L2040 B.664LL 2540 16.577

JLA550 - 647189 2050 8.7033 _____. 2550 10615 __
1562 6.7593 2060 8.7423 - 2560 10.653
1570 £,7997 2070 8.70812 25790 10.693_
1530 6,801 2080 - 8,8201 2580 16.727
159¢ 6.8804 2090 8.8539 2590 1.0.765___
1600 6.9207 2100 8.8977 2600 10.802
i6i0 6.9610 2110 8.,9365 2610 10,840
1620 7.0C12 2120 8.9753 2620 10,877
1630 7.0bL10 2130 9.06140 2630 10,910
1640 7.081h 2140 9.0%27 2640 10.952
1656 7.4219 2150 9.9914 2650 10.939
1660 7+1619 2160 9.1300 2660 11.026
1670  7.202% 2170 9.1637 2670 11.063
iA33 7.242¢% 218C o,2G72 2680 11.101
1690 7.2821 2191 9.2458 2690 114138
1709 7.3221 2200 9,2343 2700 11.175
1710 7.362%0 2210 9.3228 2710  11.212
1720 7.4026 2220 9,351 3 2720 i1.249
1730 7.4419 2230 9.3938 273D .11.286
17490 7. .4814 2240 9,.4332 27410 11.323
1750 7.5216 2250 9.4765 2750 11. 360
1760 7.5614 2260 9.5149 2760 11.397
1770 7.6012 2270 .  9.5532 2770, - 11.434
i78¢ 7.6L10 2286 9.5916 2780 A Z)
1790 7.6897 2290 9,6293 2790 1.1.508
18C¢C 7.7204 2300 9.6681 2800 11.545
1810 7.7631 2310 9.7063 2810 11.581
1829 7.7937 2320 9,74L5 2820 11.618
1832 748393 2330 9.,7826 2838 11.€55
19470 7.873G 23ug 9.8208 2849 11,692
1853 7.9185 2350 9.8559 _ 2850 11,723 _
1560 - 7.9533 2360 9.896¢ 286¢C 11,765
1870 7.9975 23740 9,9350 26870 141,802
18370 8.G370 238¢C 9.9730 2880 11,833
189¢ 8,07h% 239¢ 10,9311 2890 . 11.875
1900 8.1153 2600 10.049 2900 11.912
1910 8.1552 2410 10,087 2910 11,948
192¢ 8.1945 2420 40,125 2920  11.9385
1930 3.2339 2139 10,163 2930 12021
19L0 8.2731 26t 10.201 2940 12.058
195¢ 8.3124 2450  10.239 2959 12.004
19€0 83,3614 T2%60 10.27€ 7T 72960 12.130
1979 8.390% __2L7@ 10,314 2970 12,157

MU 1 A W A 1 ; B Y F-AR I DO -3 A T- 1. 12.203

1990 8.4€91 2L90 104339 2990 12.240
2060 B.EGH2 25006 10,627

3000 12.276




- A.56 -

TTTTwRgT V0T

4920 2.2428
500 T 2.2322% 7

398 4.3722

TTTTTL00T TR 362 T

TEMPERATURA 34 GRAUS
PRESSA0 ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£c3)
— 18 .11212 213 _2:3351 1510 L.L762
20 <1570 520 2.3797 1020 ,5192
e 30 a20275 530 2,t233  1€38 _ 4,5h01
LG <24901 AN 2.u4644 1568 L,6921
20 e29324 580  2.5103 1352 L.6239
3 «33843 5€0 2.5531 1050 4,.6358
70 _+3835¢ 570 2.597 2. 1379 4L.7276
80 42871 580 2.6L0E . 1080 L.759%
99 L7379 590 2.58410 1090 4,R111
100 .51884 600 2.7274 {109 4.8529
110 +5638¢ 510 2. 7787 1110 4,83
120 +608873 620 2.8139 112G 4,932
139 «65378 630 2.8572 113¢ 4,9779
1L0 69869 . 640 2.9004 1140 5.01C5
150 .74356 €50 2,9%3¢ 1150 5.9810
i60 7854 LY 2.9867 1153 5.1825
470 .93320 670 3.029% 1170 5.1641
‘ 180 . ,87797 €89 3.0729 1189 5.1355
199 .92271 690 3.1159 1192 5.2270
200 .96741 700 3.1530 1209 5.2584%
210 1.M0421 710 3.2019 1216 5,.3293
TR T T TALVeBE Y T TG T 3. 2hu¢e 1221 573511
230 1.1013 730 3.25%73 1234 5.3924
-1 N WYL 75§ 343357 1251 Nk & A
—283 11964 760 343735 1255 5.6753
261 1.23u9 760 RS TE 1260 5.5142
i 279 1,2793 770 3.L591 . 12708 5,5574
TTTTRBOTTTTTIVE23TT T IR TS 5019 1287 55986
- 297 1.3631 790 3.5448 12939 5.6397
TTTT303 T it e 360 3.5873 1300 5.6308
[ 310  1,45€8 810 3.62993 1310 5.721¢
320  i.s50i1 N 82 36725 1320 575629
330 1,5650 93¢ 3,7151- 1334 5.8039
175, R Y Y- - { Y IR P 4% & { 13y 5 3G
... 350 1.6333 950 3.8832 1350 5.%353
369 {e677¢ T 3,827 1367 59267
370 1.722¢0 370 3.9452 1373 5.967&
380  1,7661 980 3.9274 1399 6 .6dB5
399 1.A132 850 3,979¢ 13390 6.0493
TR TTTTTT{VeS 2T e T T 123 EUD -9 L5 S
b1 1.9981 3190 4.054L7 1410 _ 6.1309
{207 ULV TTTTTTTT T 2] 4. 5970 TR0 T VLVEE T
430 1.9%635 933 4.1392 ’ 14373 6.2123
TTTTRGgTT T T2l 0299 1Y) 47191 169 652530 ¢
459 2.3737 9sg L,2237 1453 6.2¢36
e 0T T TR LT T T T TR T T U265 R T T T 5 0T T T (R34
479 2.1613 376 4,30%0 167 B.37L3

: R H 1§ R o e

1u9¢ 6.6559 .
1S00 T UEVEaR Y T
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TEMPERATURA 34 GRAUS

PRESSAO ASCENGAO PRESSAQ ASCENGAQ PRESSAQ ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£ft3) (PSI) (LB/ft3)
1510 6.5369 201G 8.5215 2510 10. 434
1526 6.5772 20235 8.5604 2520 16,471

153 6.€176 2036 _ 8.599Y4 2538 10.509
1641 6.6530 204G 8.6332 2540 10.546

L 15506 B.6933 20650 = B.6774 2550 16,584
1560 6.7386 295¢ T 8.7159 2560 16.621

- 1570 6.7789 2070 8.7547 2570 10658
1583 6.8191 2080 8.7935 2580 10.696
1590 06,8594 2696 8.8322 259¢0 10.733
1660 6.8995 23100 8.870¢ 2600 10,770
161C -  6.,9397 2110 8.,9096 2610 10.608
1620 6.9798% 2120 B.9483 2620 10.645
16390 7.G199 2130 8.9369 2630 10.882
160  7.C0600 2140 9.02%5 2641 104919
1650 7.1000 2159 9.6641 2650 10.956

66 E 7.A607 2156¢ 9.1026 2660 {0,994
_ 1670 7.1800 ° 2173 9.1411 2670 11.031
TAEEs 7. 2199 2180 9.1786 2680 1i1.068
1695 7.2598 2190 9.2181 2690 11,105
1700 7.2997 2260 9,2565% 27040 112142
174C | 7.3396 2210 9,2949 2710 11.179
177§ 7. 37EE 2220 CREERE 3721 Ti03vs
1736 7.4192 . 2230 9,.,3716 2735 11.253
1749 7. e5ay 272479 9.L599 2749 11,290
1756 °  7.4987 2250 9,4432 2750 - 11.327
176¢C 7.5334 226G 9,486 2760 11,363
1770 7.5781 2270 - 9.5247 2770 11. 400

B W4T I S ¥ & A 2280777975629 2780 11VGR3TTT
1792 7.6574 2290 9.6010 2799 11,474
1800 7 7.6964 2300 9.6392" 286D 1,511
121§ 7.7365 231¢ 9.6773 2810 11.547
1823 7.7760 2320 9.7154 2820 11.584%
1830 7.8155 2330 9.7534 2830 11.621

TTABRTT TV RESSE 2349 g.791% 2848 11.657
1850 7.8944 2350 9.8294 2859 11.694

TTHEeY T 7,933 7T T TTTTT360 T 9.867h 2860 11,731
1876  7.9732 2379 . 9.9254 2370 11.767
1887 8.01%2% 2380 9,9433 28840 11,804
189¢ 8,0519 2390 9.9312 2890 11.840

B -1 1 I P X A 15919 7900 11877
1910 85.1305 2418 10,057 . 2913 11.913

U920 T T8 Y 697 2627 10,099 "7 2929 11.95¢C
193¢ 8.2639 2438 10.132 2930 11.985

TTT{e8 0T 82k 25670 10,170 2960 12.022
1950 8.2872. 2450 10,208 2950 12.059

TTHYED0 TTTT8VI263TTTTTTTTTT2LEETT T L0 206 2960 BVl
1970 8.3654 24710 16.293 2970 12.131

TT49807T TTTRLG LS T T T80T 10,3217 TTTTTTTTZe80T T T T L2 ed T
1993 S .4435 2495 10,358 2999 12.204

2600 T TBYLE RS 2500 10,39€¢ T 3000 T T AL eho




~ A.58 -

TEMPERATURA 35 GRAUS
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO  ASCENGAC
(PSI) (LB/£ft3) (PSI) (LB/ft3) (PSI) (LB/ft3)

o A0 WAAATE  8A0__ 2432987 _ ... .1910_ tehs23
. 20 «15495 529 2.3722. 11323 L,S]u1

e 30 ___s202%0._____ 830 _ 2.4358% . __4EL3G_ ___b.54e0

40 24722 560 2.L599 1040 4,53738

20029230 . ____ 5S50..__2.5024 1953 L.£293
© 60 «33735 560 245457 1350 L.6T12

—_— 10 .3823€ 570 2.5893 1079 t.,7129

83 «42733 529 2.6323 13580 L.75L6

———_90 ___ _el7227 .._.590 2.575€________ 1083 ___ L.7962

100 2517113 500 2.7183 1193 L,8378
—— 10 56205 618 2s7619 1117 bo3794
120 .60599 620 2.805L . . 1129 4.9209
130 «65159 65390 2.8482 1130 L,9524
142 « 69645 649 2.8913 1145 5.4339
e A50 J74113 g5 2.9343 o 11%) 5.0454
160 .7858¢9 €60 2,0773 1160 55,0859
_____ 170 ____«B3CS4 870 30203 117& 5.1282
180 «87517 580 3.0&832 11383 £.153%
190 .9197¢ __Eaq 3.1062 1192 5.2108 _
200 «96432 768 3.1490 1202 5,2521

210 ____1.98589 710 3.19193 1215 5.233%

’ 220 1.0533 - 720 3.23u7 1229 5,3:ke

e 230 1.997A 730 3.2775 1235 5.3753

240 1,122 7u0 3.3202 1240 5. 61770
250 1.186¢€ 750 3.35%29 1255 5,.531
260 1.235¢ 767 3.4G565 12679 5.43892
270 1.2753 770 3.4433 _1270 5.5493
280 11,3195 79¢  3.4939 1280  5,5813
292 1.3633 __ 790 3.5335 1293 5.6223
300 1..030 309 3.57¢) 1309 8. 6633
319 1.L522 310 3.61%7 1310 5,702
320 14963 R20 3.5611 1323 5.7462
__330 _ 1.5t0% 330 3,7935 1333 5.7RR]
60 1.5845 40 3.7456 1360 5.82R¢
356 1.628F _ 3560 ___3.7833 1353 5.5677
360 1.672¢ 364 3.%9357 1369 5.9085
370 1.715R¢ 870 3.8730 1379 5.9493
380 1.7665 380 3,9153 1332 5.39¢01
399 1.980560 jaQ 3.3574 1330 6.0337
409 1.8683 CR] 3.9393 1400 "6.0714
- hig 1.3921 __913 ho.CLh29 16139 6.1125 _
420 1.9359 aze 4, 0842 1423 6.1527
439 1.9797 . 930 4,4281% 1639 £.1932
449 2.0235 qu ¢ 4. 1594 is4o 6.23383
.. b50 _ 2.0872 953 4.210¢ 1650 6,2743
4ed 2.11¢9 966 L. 2526 T TTRREGTTTTTELIIGY T
__b79 2,1545 976 L,294p 1479 65,3563
680 2 1981 ISRy TG, 33k T T T T T YRS T T 398
. bao __ 2,2617 9ag  4,3735 1490 2,351
562 2.2852 7 TTHaCs T W A 2Ig ARG T €.L765
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TEMPERATURA 35 GRAUS A
PRESSAO ASCENGAO PRESSAO ASCENGAO PRESSAO ASCENGAO
(PSI) (LB/£t3) (PSI) (LB/£t3) (PSI) (LB/£t3)

— 1510 6.5168 2910 8.4959 2519 16,503
152¢ 6.5571 2020 B.5367 2520 10,440
1838 6.5974 - 2330 8.5735 __ 2530 10..478_ .
1548 6.637H 2049 8.6123 2540 10,519
~.A550 . 6.6779 20590 B.6510°________ 2550 ___10.552 __
11560 6.7183 2660 8.,63897 2560 10.599 "

—_is7¢0 6£.7592 2070 __ ~_8.728% 2579 10.827
15819 6.7993 203¢ 8.7671 2580 10.664
1590 6.838¢& 2090 . B8.8357 25919 10.704___°
16C0 6.8785 -21040 8.8443 : 2600 10.733
16410 6.91485 2110 8.8829 2610 10.776
16210 6.,9585 2126 8.9215 2629 104813
1630 6.9995 2130 8.960¢0 26390 10,850
1640 7.0385 T 2140 3.9935 26470 10.387
1650 70784 21590 9.0359 2650 10.924
1660 7.1183 2160 9.0754 2660 1.961

__1m7¢e 741531 2170 9.113% 2670 10.993
1630 7.1932 21890 9.1521 2680 11.335
1690 7.2373 . 2190 9.1935 26910 11,872
1760 7.2775 2200 9.2238 2700 11.109
17130 73173 22190 9,2671 2719 11+146 .
1720 7.357C . 2220 9.3054 - 2720 11,183
1730 7.3967 2230 9.3436 2730 11.220
1740 7.4363 2248 9.3318 2740 11,257
1750 74763 ~_225¢ 9.4208 27546 11,293
1760 7.5155 2260 9.45%1 2760 11.330
1770 7.5551 22780 9,L962 2770 11.367
1786 7.5946 , 22806 - 9.5343 2780 + 11.4G%

1798  7.6341 229G 9,5724 2799 11,640
1803 7.673¢% , 2304 9.6104 2800 11,477
1810 7.7131 2310 9.6L%Y 2810 11.514
13290 7.7525 ‘ 2320 9.6964 - 2820 11.550
1R30 7.7919 2330 9,7244 2833 11.587
1840 7.8312 23ue 9,7623 2840 & 11.€23
1859 7.870h ' 2350 9.,8002 2850 11,660
186¢C 7.9099 . 23635 9.8331 2869 11.696
1870 7.9491 237¢ 9.8759 2870 11,733
188°¢ 7.9884 23890 9.9137 2880 11,769
189¢ 8.0276 2390 9.9515 2899 11.506___
1960 8.0€68 2L00 9.9893 2900 - 11.842

191G B.1059 2410 10.027 ~ 2919 11.378
1920 8.1450 2420 10.96¢ 2920 11.915

© 1936 - 8.18u41 2430 1C.192 2936 11.951
1940 8.2232" 2440 10.149 2940 11.987
1950 8.2622 2450 10.178 2953 12.024
19¢€90 8. 3012 2%60 10.21% 2960 12.060
1970 8.,3692 2u71 10.253 2970__ 12,096 _

TTe8tT e 3792 TTT24380 16.290 2980 12.132
1990 8.6191 - 2L90 10.328 2993 12.168

20cn 86575 2504 10.355 3000  12.204
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ATMOSFERA PADRAO
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