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Part one

LPG
PHYSICAL & Chemical Properties
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Processing & Refining LP-Gases
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commercial Propane & Butane?
Ideally products referred to as
“propane"” and "butane" consist very
largely of these saturated
hydrocarbons; but during the process
of extraction/production certain
allowable uns
like ethylene,
etc. may be inclt® the mixture
along with pure propane and butane.
The presence of these in moderate
amounts would not affect LPG in terms
of combustion but ma other
properties slightlySuch as
corrosiveness ofgum formation).

Kilojoules =0.9478 BTU
Kcal = 3.968 BTU

Watt = 3.414 BTU

APPROXIMATE PROPERTIES OF LP-GASES

Table 1 (Metric) PROPANE| BUTANE
Formula CiHg C4H;p
_|Initial Boiling Point, °C 42 -1
Specific Gravity of Liquid
(Water = 1.0) at 15.56°C 0.504 0.582
Weight per Cubic Meter of
Liguid at 15.56%C, kg 504 582
Specific Heat of Liguid,
Kilojoule/Kilogram at 15.56%C 1.464 1276
Cubic Meter of WVapor per Liter
at 15 56°C 0271 0.235
Cubic Meter of Wapor per
Kilogram at 15 .56°C 0.539 0410
Specific Gravity of Vapor
(A =100 at 15 5670 201
Ignition Temperature in Air, "C 493-549 482538 [I
Maramum Flame lemperature
in Aiar, C 1,980 2008
Cubic Meters of Air Required
to Burn 1 Cubic Meter of Gas 23 86 31.02
Limits of Flammability in Adir,
% of Vapor in Air-Gas Mix:
(a) Lower 215 1.55
(b)Y Upper 9.a0 860
Latent Heat of Vaporization at
Boiling Foint:
(a) Kilojouls per Kilogram 428 388
(b} Kilojoule per Liter 218 226 ]
Total Heating Walues After
“Waporization:
(a) Kilojoule per Cubic Meter 02430 121,280
(b} Kilojoule per Kilogram 49 920 49 140
(c) Kilojoule per Liter 25,140 28100
KW /Kg 13.86 13.64
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-Similar Properties
-Do not react with each other

-Propane is volatile and boils
at -42deg C while Butane is
less volatile and boils at 0.6
deg C.

- Both can be stored and
transported at moderate
pressure.

-Calorific value are almost
equal.

-Both are mixed together to
attain the vapor pressure
that is required.

TABLE 2 APPROXIMATE VAPOR

TE.“;'S:EA' PRESSURE, PSIG
PROPANE —» TO —» BUTANE
°F | °C |100%|80/20|60/40|50/50|40/60|20/80| 100%
40 | 40| 36 — | =] =]—=1 =
301|344 8 |45 — | — | — | — | —
20 |-289[ 135 92|49 |19 — | — | —
101|233 20 | 16| 9 | 6 |35 — | —
0 (178 28 [ 22 | 15| 11 [ 73| — | —
10 [-122] 37 | 29 | 20 | 17| 13 | 34| —
20 |67 47 [ 36 | 28 | 23 | 18 | 74| —
3| 11[\58 | 45 | 35 | 20 | 24 /13 |
A | 44 [)72 | 58 | 44 | 37 | 32\ 18 | B
50 [T0 | 86 | 69 | 53 | 46 | 40 | 2F | 60
60 [156]| 102 | 80 | 65 | 56 | 49 | 30 | 12
70 211|127 | 95 | 78 | 68 | 59 | 38 | 17
80 |267| 140 | 125| 90 | 80 | 70 | 46 | 23
ap”| 322165 | 140 | 112 | 95 | 82/] 56 [\29
10Q [37.8]/)196 | 168 | 137 | 123 | 100,| 69 | J36
110 220 | 185 | 165 | 148 | 130 [ 45
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JD A3 | D LPG tanks kil g i G | JD Shilghcd il ) g 18 | 6 g gl | gl it [ e S | gkt e | 66 apd gl
7344 53858 8120 13000 1500 56,3 1 50
1488.8 10771.2 12240 38000 3000 173.6 2 100
2203.2 18156.8 15360 54000 4500 267.0 3 150
20376 21542 4 24480 72000 A000 357.2 4 200

3672 26023 30600 50000 7500 4485 5 250

4406 4 323128 36720 108000 3000 535.8 i 300
5140 8 37892.2 42840 126000 10500 B25.1 7 350
5875.2 43084.8 48080 144000 12000 714.4 B 400

7344 53358 £1200 150000 15000 893 10 500
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Sdorization :
LP- Gases should be odorized prior to delivery to the bulk plant.

The warding added agent should be detected down to a concentration in air of
one-fifth the lower flammaubility limit LFL or LEL

The most common is : Ethyl Mercaptan.

Combustion:
Complete Compustion Incomplete Combustion
- Water Vapor - Carbon Monoxide (CO)
- Carbon Dioxide - Excessive Water Vapor

- Aldehydes

- Soot
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Concentration of Physical Effect
CO in Air

9 ppm (0.0009%) The Maximum allowable concentration for a short term
exposure.

35 ppm (0.0035%) | The Maximum allowable concentration for continuous
exposure for in any 8-hour period

200 ppm (0.02%) Slight headache, tiredness, dizziness, nausea after 2-3H

400 ppm (0.04%) Frontal Headache within 1-2 Hrs, Life threatening after 3Hrs

800 ppm (0.08 %) | Dizziness, nausea, and convulsions within 45minuts,
Unconsciousness within 2 hours, Death within 1 hour

1600 ppm (0.16%) | Headache, dizziness and nausea within 20 minutes, Death
within 1Hr

3200ppm (0.32%) | Headache, dizziness and nausea within 5-10 minutes, Death
within 30 minutes.

6400 ppm (0.64%) | Headache, dizziness and nausea within 1-2 minutes, Death
within 10-15 minutes

12800 ppm (1.28%) | Death within 1-3 minutes

10000 ppm = 1% by volume
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QUANTITY OF

PRODUCT
MET CALCARES  TOTAL CALDRES HEQUIRED T0 BE

SOURCE | POWER [uesibhon oUToUr  [bionniin] "SRl | SIS | ikt
Fropan 12.000 Cal'ky 31 10320 1.099 1 g
Matural fias 8.000 Calime 1 5197 1.039 1,35 me
fur-Prap. 12,000 Cal'me g1 10320 1099 1 mg
Comb. DI 3-2E | 4300 Lalikn 75 7775 1,333 1,45 n
Diesel 8,000 Call Bio 7 b 1.176 143 I
KEra5eng 6,600 Call 9 g 450 1,335 1,70 |
Woad 3.600 Lalkn th 1.440 2.500 7.h kg
Dry woad 5,000 Calkn 45 d 250 F220 46 |
Carbon cake 7000 Cal'kg o0 31.500 2000 a1 Ko
Antrracite E.000 Cal'ky ] 4.000 2,000 27 K
Electneily 850 CaliKwh 100 il 1.000 127 e
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Petrochemcial

Farm 38%
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Residential
& Transportion
Commercial K 1
3%

Source: Amernican Petroleum nstitute, 2000 Safas of
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Part Two

LPG System Components




FIRST-STAGE REGULATOR

USUALLY 10 PSIG

- LPG Tank / Cylinder
- Vaporizer

- 1st Stage Regulator
- LPG Feeding Pipe

- 2nd Stage Regulator
- Appliance

- Safety Equipment

- Excess Flow Valves.
- Relief Valves.

- Anti- Seismic Valves.

11" WC

SECOND-STAGE REGULATOR

NOTES

1) LIQUID PIPING LOSSES MUST NOT EXCEED THE

HYDROSTATIC HEAD WHEN THE PUMP IS SHUT OFF,

2) NO CHECK VALVES IN LIQUID LINE; LiaulD
MUST BE ABLE TO FLOW BOTH DIRECTIONS.

VAPOR BY-PASS LINE (OPTIONAL)

VAPORIZER
/ REGULATOR

ELECTRICAL SERVICE +
REQUIRED (BY OTHERS)

SEAL OFF REQUIRED

Note: No check valves in liquid line; liquid must be able to flow in both directions.

TANK VAPOR
ISOLATION VALVE \%’ PRESSURE REGULATOR

RELIEF VALVE
WIRAIN CAP PRESSURE GAUGE

~ STRAINER WITH MAGNET
I| FOR IRON PARTICLE PICK UP

ISOLATION VALVE
WiHYDROSTATIC RELIEF

SOLENOID VALVE STORAGE TANK

{LIQuID)

- Gas Leakage Detectors & Solenoid Valves.

FILE: XPMANIDWG
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Capacity Control Valve
Vaporizer Operation f / Relief Valve

Distribution PHDPOPHDY

Line

N § Regulater R
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P ; Heat Load
o ; \
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Valve P ) q | _—
Pressure ; ‘ ql e
Oy N
S ?
Burner ¥an Assembly
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RE Series Electric Vaporizer

| | VAPOR

B Louio

INCOMING POWER

{4R0V 3PH) ﬂ
MERCURY .
CONTACTOH

=
EONTROL POWER *@
74

110¥ 1PH i
t =

SAFETY RELIEF
WELVE

VAPOR 0UT 2

TEMPERATIPRE
CONTRELLER

n‘rn/
LIGUID LEVEL FLOAT SWITCH

HIGH TEMP, SWITCH

CARTRIDGE HEATERS
{3FECIFY WILTAGE]

BACK CHECK WALVE ———=»

LF-G&S LMOUID ISLET
SOLENDID VALNE

| Liguin

-T s——VYESSEL LP-GAS DRAIN
" TYPE STRAINER
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