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Figure 1.17. A petrochemical refinery configuration.
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FIG. 1-1

Typical Components of Industry Streams

Components

C02 HQS Nz CI Cg Cg iC4 nC4 iC5 1’1C5 Cs CT+
Inert Gas . .
Acid Gas . .
LNG . . . . . .
Natural Gas . . . . . . . . . . . .
LPG . . . .
Natural Gasoline . . . . . . .
NGL L . L] L] L] . L] .
Condensate (Stabilized) . . . . . .

JUN 5 aduszneuresine uazveuvaUlnsidey

Table 1-1 Properties of Natural Gas
Properties Value
Relative molar mass 17-20
Carbon content, weight % 73.3
Hydrogen content, weight % 23.9
Oxygen content, weight % 0.4
Hydrogen/carbon atomic ratio 3.0—-4.0
Relative density, 15 °C 0.72—0.81
Boiling point, °C —162
Autoignition temperature, °C 540—-560
Octane number 120—130
Methane number 69—99
Stoichiometric air/fuel ratio, weight 17.2
Vapor flammability limits, volume % 5-15
Flammability limits 0.7—-2.1
Lower heating/calorific value, MJ/kg 38-50
Stoichiometric lower heating value, MJ/kg 2.75
Methane concentration, volume % 80—99
Ethane concentration, volume % 2.7—4.6
Nitrogen concentration, volume % 0.1—15
Carbon dioxide concentration, volume % 1-5
Sulfur concentration, weight % ppm <5
Specific CO, formation, g/MJ 38-50

A1 1 99AUsENOUYRIR95IsUTR (Natural Gas)

W MYETTUYIATUNIINUNGIYALANLANUMAISTTUVRUAIVUdII L gLssueniing
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NILUIUNMTULENTALETINIR (A5UN 6) Sudumenisidafingaisueulasenles (CO,) wagthiialy
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FIGURE 3-3
Process units in a gas plant for NGL production.

JUN 8 Tumaunisuenting NGL wielvilafing LPG

By

q

MonsaTnf S lsuuenfitwssineni yema  LWSiwu/upais

g AU3ITHEIARRN

¥ o oa Tsanduriaiuy
WUsuRy I 3 N
- THonAUUENABULALLEN WU

=7 ADULAULEN

JUN 9 uvdwdnnanlnlaing LPG



fetlasideumanflaunainnssuiunsuenfinesssumnaruseneumelusidu (propane) Wu
dluainsil

o

Z\dndnfasllasntoadiodaviorsidnainues C; uag C, wilatusgfuumdiasineg
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FIG. 2-1

GPA Liquefied Petroleum Gas Specifications
(This Table Extracted From GPA Standard 2140-97)

Product Designation
Product Characteristics ; : ;
Commercial Commercial Comn?erclal Propane HD-5 Test Methods
Propane Butane B-P Mixtures
Composition Predominantly Predominantly Predominantly not less than 90 ASTM D-2163-91
propane and/or butanes and/or mixtures of liquid volume
propylene. butylenes. butanes and/or percent propane;
butylenes with not more than 5
propane and/or liquid volume
propylene. percent propylene.
Vapor pressure at 100°F, psig, max. 208 70 208 208 ASTM D-1267-95
at 37.8°C, kPa (ga), max. 1434 483 1434 1434
Volatile residue:
temperature at 95% evaporation, °F, max. 37 36 36 =37 ASTM D-1837-94
or  °C, max. —38.3 2.2 2.2 —38.3
butane and heavier, liquid volume percent max. 2.5 — — 2.5 ASTM D-2163-91
pentane and heavier, liquid volume percent max. — 2.0 2.0 — ASTM D-2163-91
Residual matter:
residue on evaporation of 100 ml, max. 0.05ml — — 0.05 ml ASTM D-2158-92
oil stain observation pass (1) — — pass (1) ASTM D-2158-92
Corrosion, copper strip, max. No. 1 No. 1 No. 1 No. 1 ASTM D-1838-91
(Note A)
Total sulfur, ppmw 185 140 140 123 ASTM D-2784-92
Moisture content pass — — pass GPA Propane
Dryness Test
(Cobalt Bromide)
or
D-2713-91
Free water content — none none — —
(1) An acceptable product shall not yield a persistent oil ring when 0.3 ml of solvent residue mixture is added to a filter paper in 0.1 increments and
examined in daylight after 2 minutes as described in ASTM D-2158.
NOTE A: "This method may not accurately determine the corrosivity of the liquefied petroleum gas if the sample contains corrosion inhibitors or other
chemicals which diminish the corrosivity of the sample to the copper strip. Therefore, the addition of such compounds for the sole purpose of
biasing the test is prohibited.”

u

Association, GPA Standard 2140-97

5Ufi 10 Liquefied Petroleum Gas Specifications and Test Methods, Gas Processors
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2. Commercial Butane : panUsenounanee Guau wag/n3e Gr9du

3. Commercial B-P Mixture : asaUsznauvandudiunauseing A Wsiu way/vse TUsU
au Aulunu way/vse Uanau

4. Propane HD-5 : Usznaumelusiubivesnin 90% laeusung AulusUaull

WU 5 % lagUsuns

. a Test
Commercial HD-5 Commercial
Component . Method
Propane Propane Butane/Propane Mix (ASTM)
0,
Propane and 90 /o(r%riap))ane butanes/ butylenes
ComposHtion rg lene 5% propylene with
propy 0 ?me% propane/ propylenes D-2163
Butane+, lig vol 2.5% max 2.5% max --
Pentane+, lig vol - - 2.0% max
Moisture Content pass pass -- D-2713
Residual Matter (mL) 0.05 mL 0.05 mL -- D-2158
Total Sulfur ppm 185 123 140 D-2784
(incl. odorant)
%gft”p Corrosion, No. 1 No. 1 No. 1 D-1838
Vapor Pressure
100°F, psig max 208 208 208 D-1267
38°C, kPa, max 1434 1434 1434

U7l 11 GPA 2140-97 LPG Specification (¢8)
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1. audule o gl 37.8 v, Alathania laigendn 1,380 ASTM D 1267
(Vapour Pressure @ 37.8 ° C, kPa)
2. | mandu % laigandn 2.2 ASTM D 1837
(Distillation, °C)

sumnlivesqaifion Wefetlnsideumarsymeluly
dnsduiovay 95 laaU3ung (95% Evaporated )
3. USinaumumukaansBuiTimdnTuanaunn Taigan 2.0 ASTM D 2163
wieatlnsdeummlaeUiunsiesaslngusuimg
(Pentane and Composition Content, % vol.)

4. nsfianseu Taigan V8T 1 ASTM D 1838
(Corrosion)

5. Yunauiuedu - daluavanldaermin laigendn 140 ASTM D 2784

(Sulphur Content,  ppm by wt.)

6. Ysnannndsmsssivevesinetinsdesvias 100 wa. | ldgandn 0.05 ASTM D 2158
Jadans
(Residue,  ml)

7. Usananh gl AsIaRiameaem

(Water Content)

A58

pd )}

8. ansiilvinaudsliieninuidn

(Odorant) Beunau

é”mmaﬁ LPG Tuuseinalne3adu LPG ﬁﬂ'ﬁamqmﬁq q 'gULmummﬁ GPA Standard 2140-97
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3. Tuwu (Butane; CiHyp)  ndeyatessulasUszana wwinudndawmuluniniouves

Useinrlngagianuduegiuszana 80 - 100 Psi (Mgaumgil 15 °C agimaeiu 1.0 bar)
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FuussEmA uaznneumniveslusugeduudamanudulovestunvufazgatumailufemudy
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Table 1-2 Physical Constants for Pure Components (Whitson and Brule, 2000)
Critical Constants
Molecular
Compound Formula Weight P, psia (kPa) T. °R (°K) V. ft*/1b (m%/kg) Z.
Methane CH, 16.043 667.8 (4604) 343 (190.6) 0.0991 (0.0062) 0.2884
Ethane CsHg 30.070 707.8 (4880) 549.8 (305.4) 0.0788 (0.00492) 0.2843
Propane CaHa 44.007 616.3 (4249) 665.7 (369.8) 0.0737 (0.0046) 0.2804
n-Butane C4Hio 58.124 550.7 (3797) 765.3 (425.2) 0.0702 (0.00438) 0.2736
Isobutane C4Hio 58.124 529.1 (3648) 734.7 (408.2) 0.0724 (0.00452) 0.2824
n-Pentane CsHqs 72.151 488.6 (3369) 845.4 (469.7) 0.0675 (0.00422) 0.2623
lsopentane CeHiz 72.151 490.4 (3381) 828.8 (460.4) 0.0679 (0.00424) 0.2701
Neopentane CsHyz 72.151 464.0 (3199) 781.11 0.0674 (0.00421) 0.2537
n-Hexane CeHia 86.178 436.9 (3012) 913.4 (507 .4) 0.0688 (0.0043) 0.2643
n-Heptane CiHie 100.205 396.8 (2736) 972.5 (540.3) 0.0691 (0.00432) 0.2633
n-Octane CgHis 114,232 360.6 (2486) 1023.9 (568.8) 0.0690 (0.0043) 0.2587
n-Nonane CgHag 128.30 332 (2289) 1070.3 (594.6) 0.0684 (0.00427) 0.2536
n-Decane CioHaz 142.30 304 (2096) 1111.8 (617.7) 0.0679 (0.00424) 0.0462
Ethylene CoHy 28.054 729.8 (5032) 508.6 (282.6) 0.0737 (0.0046) 0.2765
Propene CsHg 42,081 669. (4613) 656.9 (364.9) 0.0689 (0.0043) 0.2752
Acetylene CzH» 26.038 890.4 (6139) 555.3 (308.5) 0.0695 (0.00434) 0.2704
Carbon dioxide CO, 44.010 1071. (7382) 547.6 (304.2) 0.0342 (0.00214) 0.2742
Hydrogen sulfide HoS 34.076 1306 (9005) 672.4 (373.6) 0.0459 (0.00287) 0.2831
Sulfur dioxide SO, 64.059 1145, (7894) 775.5(430.8) 0.0306 (0.00191) 0.2697
Nitrogen N 28.013 493 (3399) 297.3 (126.3) 0.0514 (0.00321) 0.2916
Water H.0 18.015 3208. (22,105) 1165.0 (647.2) 0.0500 (0.00312) 0.2350
A1519% 3 AnanURvesiwviinmi99
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FIG. 1 Pressure Thermohydrometer Cylinder
g‘dﬁ 15 ASTM D1657-89 Standard Test Method for Density or Relative Density of Light

Hydrocarbons by Pressure Thermohydrometer, ASTM
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(1) ausiule (Vapor Pressure) Aadlimsidenivan (LPG) lagnussqeglunivusdn
aeldmnuduaziianugfureaver  LPG waazszvelulofiuvesinsfiegmilesyiudruiiy
YouvaITuNsEisiegadus (Saturation Point) Jsasvgastine  Aanuduvesfing LPG fiqadusiail
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fegaluguil 16 Neamgivediusiuu 0 °C Jaanuauwiniu 4.5 bar willeanmngigavudu 38 °C

Yy

eilananudugandy 14.5 bar

Name Propane Butane

Composition Cs Hs C4 Hio (N and | forms)
Molecular weight 44 58

Boiling point at 1 bar(a) -45 °C -2°C

Pressure at 0 °C 4.5 bar 0.5 bar

Pressure at 38°C 14.5 bar 4.8 bar

Cu Expans @0°C 0.00256 /°C 0.00180 /°C

Cu Expans @20°C 0.00302 /°C 0.00198 /°C

Cu Expans @40°C 0.00377 /°C 0.00221 /°C

Table 2: Some properties of propane and butane
UM 16 AuaudAu19UTEN15v89 Propane way Butane
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Table B.1.2(a) (English) Approximate Properties of Table B.1.2(b) (Metric) Approximate Properties of LP-Gases

LP-Gases
- Commercial Commercial
Commercial Commercial Propane Butane
Propane Butane
"_.”_.A_ Vapor pressure in kPa
Vapor pressure in psi (absolute pressure) at
(absolute pressure) at 20°C 1.000 29()
o n 32 40°C 1,570 360
0° 218 52 45°C 1,760 385
105°F 233 56 55°C 2,170 580
130°F 315 84 Specific gravity 0.504 0.582
Specific gravity of liquid 0.504 0.582 l"‘;‘ggl;?[’: ';%gg;?f o 2 -
at 60°F e e meter
.. e . € T 3 5 2
Initial boiling point at -44 15 “f,lig;?;f,):; :tll;),»:cy)gl?c;\g o04 h82
14.7 psia, °F e et . .
Weight per gallon of 4.20 4.81 Spfﬁ](f;il]ll]i(:[]i[yllqmd’ 1164 1276
] lar_.]iuld at F)Q"F, .lb ) § ki](;g-l'm'n, at 5.5_56“'(]
Split'ﬁfl‘}]:e:l:,gfg'q"”d’ 0.630 0.549 Cubic meter of vapor per 0.271 0.235
 otusfbat® o X liter of liquid at
Cubic feet of vapor per 36.38 31.26 15.56°C
galton at 60°F G l 7,__ - of vapor per ) 530
Cubic feet of vapor per 8.66 6.51 Ulj;;g”l};:lo?h‘q’iﬁz'df’u oo 0410
pound at 60°F 15.56°C .
Specific gravity of vapor 1.50 2.01 Specific gravity of vapor 1.50 2.01

(air=1) at 60°F
Ignition temperature in
air, °F

920-1,120

900-1,000

{air = 1) at 15.56°C.
Ignition temperature in
air, °C

493-549

482-538

Maximum flame 3,595 3,615 Maximum flame 1,980 2,008
temperature in air, °F ‘temper'ltu‘re inair. °C " l
LHIT} l‘lS OfAﬂi-lmmfl‘bllltr}’ m Limits of flammability in
air, percent of vapor air, % of vapor in ’
in air-gas mixture: air:- r(;;s)rn‘i;;{t)m'e‘
_Lower 2.15 L.55 | nwi'r- ' 2,15 1.55
. [Jpl)c]' . 9.60 8.60 UppCl’ (-}ﬁ;') 8&)(}
m,,(m f}f’.ﬁ_f!f ’ N Latent heat of
vaporization at boiling vaporization at boiling
Emrltz point: )
tu per pound 184 167 S, P oc
Btu per gallon 773 808 Il(\i]lll?s_!‘,?}llrlréls per - .
Total heating values
0:;": (116\:‘1;;:1% ::tlll(l)(]: Kilojoules per liter 216 226
Btu per cubic foot 2,488 3,280 T()\Tll)(l)l,-eii,[{l[?gn\ia]lm ter
Btu per pound 21,548 21,221 e . ; e
Bt ber allon 91'302 109,039 n[ﬁléc[yg;ufes per cubic 92,430 121,280
Kilojoules per 49,920 49,140
kilogram
Kilojoules per liter 25,140 28,100

sun 17 AMaNUR LPG 310 NFPA 58 Liquefied Petroleum Gas Code, 2004 Edition
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4.1. Pressurized Gas Tankers daLfiufing LPG melunivuznigldninudiugsszann 80-
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4.2. Semi-Refrigerated /Semi-Pressurized Gas Carriers JaLiufe LPG lﬁﬂﬂaiﬁqmwﬂu
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FIG. 6-12
Single Containment Tank

ROOf === -
Suspended deck
Outer shell (insulated)
(not able to ™
contain liquid) Loose fill
insulation

Base insulation Inner tank

Bottom heater

Bund wall < - *

Extracts from BS 7777 Part 1: 1993 reproduced with permission from BS| under license number
2002NCO0111. BSI publications can be obtained from BSI| Customer Services,
389 Chiswick High Road, London W4 4AL (Tel +44 (0) 20 8996 9001).

FIG. 6-13
Double Containment Tank
Roof
Cover if required ] F Suspended deck
(insulated)
1 .- LiL Ll 1 1 ' 5 - 4
Loose fill ‘ . & ‘ Prestressed
insulation X I B v concrete
| jif~—"Inner tank | outer tank wall
Outer shell et q %
(not able to |y 2 I ) Base insulation
contain liquid) 5 H i A
N > B
ol L W
T — T A oncrete outer
Bonomhealerj L [ S e e e R :““.A‘, Pty
| P SORCIY RSO S 0 KX 3
Extracts from BS 7777 Part 1: 1993 reproduced with permission from BSI under license number
2002NC0111. BSI publications can be obtained from BSI Customer Services,
389 Chiswick High Road, London W4 4AL (Tel +44 (0) 20 8996 9001).

FIG. 6-14

Full Containment Tank

Reinforced Suspended deck
concrete roof T T (insulated)

T -

‘H1 e— - Prestressed concrete
Loose fill insulation— outer tank wall

or empty depending
product stored

Insulation on inside

l—a—— Inner tank of outer tank wall

Base insulation

)

/ X ’f_ Bottom heater

T 777

Extracts from BS 7777 Part 1: 1993 reproduced with permission from BSI under license number
2002NCO0111. BSI publications can be obtained from BSI Customer Services,
389 Chiswick High Road, London W4 4AL (Tel +44 (0) 20 8996 9001).
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g‘dﬁ 20 Fully Refrigerated Storage Tanks
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5. Inwvesiiw LPG
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Aamssudavdolludituld 13sioungauautifddyuesarsinivudeuluonawazyinliiie
anmussenangeaalilel (Explosive Atmosphere) i1 5 Usgnns Ao
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Juogfunnantfvesanshilvusiazslin snfegiadu A Methane azdl LEL ity 5% wag UEL
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EXPLOSION LIMITS

Name of Product Lower Explosion Limit Upper Explosion Limit
L. E.L. U.E.L.

Liquefied Gases

Methane S 14
Ammonia 16 25
Butane 1.5 8:5
C4 Crude 2 11.5
Ethane 3 15:..5
Ethylene 2.7 34
MAPP gas 2553 10.8
Ethylene Oxide 2.6 100
Propylene Oxide 1::9 24
Propylene 2 1
Raffinate 2 - C4 2 11.5
Spent C4 2 11
Vinyl Chloride Monomer 4 29
rhg@ic§l§

Aromatic Oil 1 8
Benzene 1 8
Gasoline 1 7
Cumene 0.8 7
Di-Cyclo Pentadiene 1 7
Di-Ethylene Glycol 3 7
Ethyl Benzene 1 78
Naphtha 0.9 6
Styrene 19 8
Toluene 1.2 7
Note : Information received from Messrs. DOW Chemical Nederland B.V.

Terneuzen.
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Gas Detector (foulfuinsiasuiulwudaufanliguymslaodandufaliuia wilifesasindu
TlWAndy) unufdsivievanidsanisnssvlafienanelifiesddsznauasu 3 Usznisde 1Woinds
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DIAGRAM N° 3

PROPANE
0% 2.1 9.4 100 $ Propane
100 % E.A. = Explosion Area 0 & Air
. AMMONIA
0% 14 28.0 100 ¥ Ammonia
100 % E.A. 0 % Air
PROPYLENE OXIDE
0% 1.9 24.0 100 & Propylene
Oxide
100 % E.A B % At
"BENZSNEI
9.% 1.4 7.1 100 3 Benzene
100 ¥ E.A 0 % Air
ETHANOL
0% 4.3 19.0 100 % Ethanol
100 & E.A. 0% RAir
- ﬁgi?';’LONI’I‘RILfE‘._
0% 5.4 4 100 % Acryloni-
trile
100 3% E.A. 0% Air
ETHYLENE OXIDE
C % _3.0 100 & Eth




Gas LEL UEL Gas LEL UEL

Acetone 2.6 13.0 Heptane 1.1 6.7
Acetylene 25 100.0 Hexane 1.2 74
Acrylonitrile 3.0 17 Hydrogen 4.0 75.0
Allene 1.5 11.5 Hydrogen Cyanide 5.6 40.0
Ammonia 15.0 28.0 Hydrogen Sulfide 4.0 44.0
Benzene e 79 Isobutane 1.8 8.4
1,3-Butadiene 2.0 12.0 Isobutylene 18 9.6
Butane 18 84 Isopropanol 22 -
n-Butanol 17 120 Methane 50 15.0
1-Butene 1.6 10.0 Methanol 6.7 36.0
Cis-2-Butene 17 97 Methylacetylene 1.7 11.7
Trans-2-Butene 1.7 97 Methyl Bromide 10.0 15.0
But,y] Acetate 1'4 80 S-Methyl-l-Butene 15 9.1
Carbon Monoxide 12.5 74.0 MEtEY} gilllos.cc)llve 25 200
Carbonyl Sulfide 12.0 290 Methyl Chloride i L
. Methyl Ethyl Ketone 1.9 10.0

Chlorotrifluoroethylene 8.4 38.7

Methyl Mercaptan 39 218
Cumene 09 6.5 -

Methyl Vinyl Ether 26 39.0
Cyanogen 66 320 Monoethylamine e 14.0
Cyclohexane 13 7.8 Yo = :

Monomethylamine 49 20.7
Cyclopropane 24 10.4 -

. Nickel Carbonyl 2.0 -
Deuterium 49 75.0 Pentane 14 78
Diborane 0.8 88.0 e : :

- - Picoline 14 -
Dichlorosilane 4.1 98.8 P 21
Diethylbenzene 0.8 - “opane ' >

leD'}[il Chi 0 9' 5 3 Propylene 24 11.0
L1- 1 uoro-1-Chloroethane : 14. Propylene Oxide 28 37.0
1,1-Difluoroethane Bl 17.1 Styrene 11 =
1,.1-Diﬂuoroejthylene 5.5 213 Tetrafluoroethylene 4.0 43.0
Dl'methylamme 28 144 Tetrahydrofuran 20 -
Dlme.thyl Ether 34 27.0 Toluene 12 71
2,2-Dimethylpropane 14 7.5 Trichloroethylene 12.0 40.0
Ethane 3.0 124 Trimethylamine 2.0 12.0
Ethanol 33 19.0 Turpentine 0.7 -
Ethyl Acetate 22 11.0 Vinyl Acetate 26 _
Ethyl Benzene 1.0 6.7 Vinyl Bromide 9.0 14.0
Ethyl Chloride 338 154 Vinyl Chloride 40 20
Ethylene 27 36.0 Vinyl Fluoride 26 21.7
Ethylene Oxide 3.6 100.0 Xylene 11 6.6
Gasoline 1.2 7.1

A1519l 5 LEL& UEL Sources: Data extracted from Gas Data Book, 7th edition,
copyright 2001 by Matheson Gas Products, and from Bulletin 627, Flammability Characteristics
of Combustible Gases and Vapors, copyright 1965 by U.S. Department of the Interior, Bureau of
Mines.
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6.  MIINNAIVTTINVAMUAUAMTUUTIYIYIaI LPG
putaimun NFPA 58 11nsgiuaudaendelammuan1sdninedeussainganunudmsy
Jouiufine LPG  Aagulugudl 29 uazgufl 30 usegelsfinumingeanisdnaneansey desludinm
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Window air
conditioner (source
—of ignition)

el "
C—ESCR 10 ft (min) (
&

Central A/C
compressor
(source of ignition)

Cylinder filled on site from bulk truck

Craw! space opening,
windows, or exhaust fan

For Si units, 1 ft = 0.3048 m

Note 1: 5-ft minimum from relief valve in any direction away Note 2: If the cylinder is filled on site from a bulk truck, the
from any exterior source of ignition, openings into direct- filling connection and vent valve must be at least 10 ft from
vent appliances, or mechanical ventilation air intakes. any exterior source of ignition, openings into direct-vent
Refer to 6.3.7. appliances, or mechanical ventilation air intakes.

Refer to 6.3.9.

Note 3: Refer to 6.3.7.

(n)



= =
" Intake to direct-
vent appliance
~

Window air conditioner
(source of ignition)

Central A/C
compressor
- / ’
—/
~L= . T A ] —/
Crawl space opening, Nearest line of adjoining __—~
window, or exhaust fan property that canbe _~
/ built upon T~ _~
10 ft (min) o
- / 2
/
25 ft (min) T
Note 3 %
For Sl units, 11t = 0.3048 m (Notar3) \ /L/
=
/
Note 1: Regardless of its size, any ASME container filled on Note 2: Refer to 6.3.9.
site must be located so that the filling connection and fixed
maximum liquid level gauge are at least 10 ft from any Note 3: This distance may be reduced to no less than 10 ft for a
external source of ignition (e.g., open flame, window A/C, single container of 1200 gal (4.5 m3) water capacity or less,
compressor), intake to direct-vented gas appliance, or intake provided such container is at least 25 ft from any other LP-Gas
to a mechanical ventilation system. container of more than 125 gal (0.5 m3) water capacity. Refer
Refer to 6.3.9. to 6.3.3.
()
=
Intake to direct-
vent appliance
Crawl space opening % 7 30 ft (min),
Central A/IC (Note 1)'\"0;’
compressqr - 10 ft (min) R
(source of ignition) (Note 1) ¥ = —/_/
70 ft (min] /-/
4« (Note 2) N Crawl space opening, 8
’ window, or exhaust fan -
w4
" 10 ft (min) s
3{'{9‘%?98[ W (Note 2) o
Sl = \ i W
. .S
R
Note 1: The relief valve, filling connection, and liquid fixed maximum level
G g gauge vent connection at the container must be at least 10 ft from any exterior
N:)areers;t ':22,(’0':,?’;’ elnlng source of ignition, openings into direct-vent appliances, or mechanical
guil? i pg @ _~Vventilation air intakes. Refer to 6.3.2.

/
s Note 2: No part of an underground container shall be less than 10 ft from an
important building or line of adjoining property that can be built upon. Refer to
o 6.3.2.

For S| units, 1t =0.3048 m

(m)

JU# 29 darmiun NFPA 58 - 2004 anasgiuanuvasadelannuanisdninedeussaiteninuiu



Liquefied Petroleum Gas (LPG)

/lntroduction Discovered by Dr. Walter Snelling in 1910.

First commercial production was in 1912 and sold commercially by 1920.
First LPG cooking stove was made in 1912.

First LPG-fueled car was developed in 1913.

Definition A mixture of propane and butane which has been liquefied by reducing the
temperature, increasing the pressure or a combination of both. LPG is commonly
called “bottled gas.”

Composition It is made up primarily by propane (CsHs) and butane (CsH1o), or a mix of the two.
Other hydrocarbons that include propylene, butylenes, isobutene and isobutylene
may also be present.

Characteristics A higher percentage of propane is used in winter since propane is lighter than
butane and the same for butane in summer since it has a higher vapor pressure
and lower boiling point.

Non-toxic, flammable gas, odorless, colorless and heavier than air.

Volume typically is 250 times smaller in a liquid state based on composition,
pressure and temperature.

Can be easily condensed, packaged, stored and utilised, which makes it an ideal
energy source for a wide range of applications.

Boiling Point Varies considerably from about-42°Cto 0°C (-44 °F to 32°F) atatmospheric pressure.

Uses Transportation Industrial
Domestic use Petrochemical

Calorific Value 1 ft3 propane = 2,716 Btu
(in Gas State) 1ft® n-butane = 3,572 Btu

Energy Density Specific energy propane (p) = 50.4 MJ/kg that is equivalent to 25,400 MJ/m?®
(in Liquid State) (25.4 MJ/E)
Specific energy n-butane (p) = 49.5 MJ/kg that is equivalent to 28,800 MJ/m?
(28.8 MJ/Y)

(Note: p means pressurised for propane and n-butane)

Pricing Formulas Wholesale market price of LPG (quoted in USD).
Annual consumption

Cost plus
. /

Ul 30 Yeyavilves LPG

Y
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