
LPG

BASIC PRINCIPLES 

AND PRACTICES
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One\ LPG physical and chemical properties 

Two \ LPG System components

LP gas Tanks

- Codes of Design & Manufacturing , ASME versus EN 

Regulators

- 1st Stage & 2nd Stage regulators.

Vaporizers

- Direct Fire

- Electrical 

Safety Equipment

Three \ Design Elements of LP-Gas System

Introduction to the international standards and codes regarding the use of gas. ( NFPA 

58 \ NFPA 54 \ Gas Transmission pipe lines) in term of:

- Container Locations & preparations.

- Cylinder & Tank Manifolding

- Pipe Selection

- Pipe Sizing

- Regulator selection

- 2 Stage Regulation

- Safety Precautions and measures including safety equipment and accessories.( 

anti seismic valves, excess flow , fused , solenoid valves, gas leakage detectors, 

change over panels, gas meters, relief valves)

- Testing methods

Four \ Natural Gas Vs. LPG , applications and characteristics

- NG \ SNG \ LPG & the wobbe Index

- Shaving systems & LPG - Air mixers

- Cost analysis for several types of fuel ( Diesel , LPG, NG & SNG) 

Five \ Designing complete LPG \ SNG \ NG system – Case Study & site visit
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Part one

LPG

PHYSICAL & Chemical Properties
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HYDROCARBONS
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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 unsaturated hydrocarbons 

like ethylene, propylene, butylenes 

etc. may be included in the mixture 

along with pure propane and butane. 

The presence of these in moderate 

amounts would not affect LPG in terms 

of combustion but may affect other 

properties slightly (such as 

corrosiveness or gum formation).

Kilojoules = 0.9478 BTU 

Kcal = 3.968 BTU

Watt = 3.414 BTU
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.
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Odorization :

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 flammability limit LFL or LEL

The most common is : Ethyl Mercaptan.

Combustion: 

Complete Combustion

- Water Vapor

- Carbon Dioxide

Incomplete Combustion

- Carbon Monoxide (CO)

- Excessive Water Vapor

- Aldehydes

- Soot
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Concentration of 

CO in Air

Physical Effect

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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Part Two

LPG System Components
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- LPG Tank / Cylinder

- Vaporizer

- 1st Stage Regulator

- LPG Feeding Pipe

- 2nd Stage Regulator

- Appliance

- Safety Equipment

- Excess Flow Valves.

- Relief Valves.

- Anti- Seismic Valves.

- Gas Leakage Detectors & Solenoid Valves.
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