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CHEN 490 — fundamentals of Petroleum Engineering
HW # 1 —due 1/10/2013

it well.
1. Given the analysisin the table below of a natural gas produced from an oil we

e) :
2 @ (& &) YRCS)
Component |$/l‘c\)| 9% Mwt (KR P psia TR WK u

Methane 2905 1604 1238 673 344 53) ?é:)ni—
Ethane 1085 3007 326 709 550  H-O it
Propane 461 44.09 2-03 éﬁé ?.2:5 . %
lso-butane 128 5812 o}t & 530p33 €3 & &
e 200 582 \19 E§ st W2 S
iso-pentane 021 72.15 0-\5, ; 482836 \ A g
n-pentane 034 7215 0.2% : 48S¥4E V° 7 *
hexane osa 8617 o.31 A3l s 3-6 a.1
heptanes+ 078 1400 |:09 463 s50FL 342 _

100.0 22-\3 ceapsia Ao R
Compute:

a) The gas gravity
b) The pseudo-critical pressure & temperature

¢) The compressibility factor, z, (use Standing & Katz chart)
M wt. C; + =140

Sp. gravity of C; +=0.85

2. What volume will 100 Ib of the above gas occupy at p = 300 psig, T= 170 F?
3. (a) What is the density of a miscellaneous 0.90 gravity gas at 2000 psia and 150 F?
(b) What is the specific volume at these conditions?

4. A cylindrical tank contains miscellaneous 0.8 gravity gas at 2500 psia and 100 F. The volume of the
tank is 10 ft’.

a) How many moles of gas in the tank?
b) What standard volume of gas is this?

c) 1000 scf of gas is released from the tank. This causes the temperature to fall to 60 F. What is the final
tank pressure?
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Fig. 1.11. 0.90 gravity natural gas, miscellaneous only.



- o TABLE 4—4 Pmrsrcu. Consmu’rs oF HYDROCARBONS
(V alues from CN GA and N GAA Modlﬁed for standard conditions of 60°F and 14.65 psm.)

; ! ol Iso—_ Normal | Tso- Normal | Normal -Normal | Heptanes . -
o Metha.ne Et?gne ?rop ane "butane | butane | pentane | pentane | hexane | heptane | plus Cr,
E Molecular formula, CH, CzHa 1 . CHs #-CiHyp | n-CiHyp | -CoHp » n-CsHy | n-CeHy 1-CrHys
SR Melecular- Weight 16.042 30.068 . | 44.094 58.120 58.120 72.146 72.146 86.172 | 100.198 | M —
™ Critical temp, °F abs - v 343 | v 550 | v 666 733 765 830 847 914 972
o~ Critical pressure, psia. 673 | 708 617 530 . 551 | . .-482 485 434 397
s "Crltlcal deDSIty, Ib/gal. 1.351 1,695 ; 1.888 - 1.945 .1 - 1.801. | 1.955. 1,935 1.958 '1.957
:%-"Crltlcal vélume; R I . o o o & _ H
' : (cu ft/lb—mole) -1.586 2371 | 3123 1 3.990 4,130 4.930 4.98 5.88 6.84
86 gais (air = 100) 0554 | 1038 | 1522.| 2006 | 2006 | 2491 | 2491 | 2975 | 3450 M/28.966
: Cu ft/lb gaﬂ . 23.73 12.66 8.63 6.55 |- .655 - '5.28 5.28 442. - 3.80 380.,69/Mx-_ :
§~ * Cu ft'gas/gal of llqmd '59.18 | 3943 | 36.56 ‘ 30.75 '31.89 "'t 27.50 27 76 .24.46 21.77. {3170 S/M .
"~ Lb Mef of'gas : 42.14 78.98.. | 115.83 .- | 152,67 152.67 . |'189.51 | 189. 51 226.36 263.20 26268 M
7+ . iGal liquid per Mef of gas 16.87 12536 | 27.38 32.57_ 3141 | 3641 | 36.07 4094 | 4594 [03155M/S: -
. . Bblliquid/MMef of gas '© | 4016|6030 - |65L0 | 7754 |7475 (8670 |8688 o748 - | ° 1004 |7.511 M/S
e hqmd (60/60) - 03 | o 374’ |- 0508 | 0663 | 0584 | 0625 0631 | 0664 |- 0688 8. : -
Lb/gal liquid at 60°F : 2.5 311 f 423 7 469 | 486 | 520 525 | 553 | 573 |83278
Lb/bbl liquid at 60°F. 105 - 1306 1777 1970 2041 - |2184 |25 |2323 |os07 34978
b/cu ft liquid at 60°F | 1870 | 2326 | 3164 | 3508 ‘| 3635 | 3890 | 39.27 | 4136 |- 4286 |62.298
Cu ft, llqmd/lb at 60°F ©0.0535 | - 0.0430 0.0316 0.0285 0.0275 | © 0.0257 0.0254 _ 0.0242 0.0233 | 0.01605/8
'Gal/lb-mole at 60°F 64 | 964 | 1041 | 1238 | 1194 | 138¢ | 1871 | 1557 | 1747 |0.120 M/S
o : - . - Constants Used in Calculations-
"1 cu ft = 28.316 liters 0°F = 450.58°R
© . louft = 7.480 gal Density. of water at 60°F = 8.327 Ib per gal
"1 gal = 3,785.53 ml’ R , Molecular weight of air = 28.966 .
14.696 L © -1 mole =380.69 cu ft of pérfect gas at 14.65 psig.’-and 60°F

" 760 mm Hg = .

psi




Physical Properties of Light Paraffin

Hydrocarbons and Miscellaneous Components

Compounds Critical Critical
Abbreviation Molecular  pressure Temperatgr:g
_~of formula Name weight psia " Rankine

G Methane 16.04 673 344

G, Ethane 30.07 709 550

G Propane 44.09 618 666

1Cy iso-Butane 58.12 530 733

ncC,y normal-Butane 58.12 551 766

iCs iso-Pentane 72.15 482 830

Cs n-Pentane 72.15 485 847

_nCg n-Hexane 86.17 434 915

nC; n-Heptane 100.2 397 973

nCg n-Octane 114.2 370 1025

nCo n-Nonane 128.3 335 1073

nCjy ._n-Decane 142.3 312 1115

- - Alin 28.97 547 239

N, ___Nitrogen 28.02 492 227

8)) : Oxygen 32.00 732 278

CO, €Carbon Dioxide 44.01 1072 548

H,S Hydrogen Sulfide 34.08 1306 673

I‘,I/gO Water 18.02 3206 1165
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