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Abstract. Burning gaseous fuels is an important issue for any economy. Countries that hold large quantities of 
natural gas are economically strong, have independent energy systems. In Romania there are significant reserves 
of natural gas which allowed, in a certain period, the development of petrochemical industry. In 1966 we 
extracted approximately 15 million cubic meters of methane gas production represented a 200% increase from 
1961. In the 2010-2011 the entire production was about 10.5 billion cubic meters, up to 2,600 billion cubic meters 
in 2012. It is obvious that Romania remains dependent on imported gas and coal. Evolution of natural gas 
consumption in Romania has been relatively constant.  
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1. INTRODUCTION  

Burning natural gas in low power plants have 
the advantage of control to avoid some incidents. 
These facilities allow the automation and the use of 
devices to notify the interruption of gas supply or 
accidental extinguishing of the flame. 

Gaseous fuels are used both in households and 
facilities in the industry. 

World reserves of gas discovered by now  stand 
at over 30 trillion m³ N. The distribution of these 
resources in the world is as follows: 

• America, 35%; 
• former U.R.S.S., 29%; 
• Middle East, 30%; 
• Europe, 6%. 
Gaseous fuel combustion is achieved at rela-

tively low speeds, which may detach from the 
burner flame and finally to extinguish the flame. 

A gas burner properly chosen must take into 
account the gas pressure in the gas system and 
the holes are sized in such a way as to ensure the 
flow of air necessary for combustion. The lack 
of air flame and heat output not smoke burning 
is conducted. The main problem is to make the 
combustion gas of the burner, to ensure the 
safety of the combustion process. The main cause 
of the extinction of the burner flame is its de-
tachment by the device. 

Correct disposal of burning gases avoids acci-
dents, especially in chambers which are warmed 
with the heated gas (Fig. 1). 

 
 

Fig. 1. The secure gas plant - burning gases; stable  
blue flame; evacuation chimney. 

2. BRUNCHING TO THE GAS NETWORK 

Natural gas supply to households is almost 
generalized in urban and rural areas where there 
are natural reserves. 

One gas consumer must be connected to natural 
gas pipelines through a branch. 

 

 
 

Fig. 2. Branch of the household consumer 
1 – gas main pipeline; 2 – branching; 3 – counter; 4 – inside 

pipeline; 5 – burning gas plant. 
 

The angle can’t be less than 60 degrees. It is 
recommended that a perpendicular line connecting 
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on the main pipeline. In connections which are 
made on the pipes in the welding, the joint must 
necessarily be fitted with vents to avoid the ac-
cumulation of gas. 
  

 
 

Fig. 3. Types of vents: 
1 – pipe; 2 –  cap; 3 –  rod; 4 –  cast box; 6 –  arresters;  

7 –  cover; 8 –  orifices; 9 –  rubble; 10 –  sand. 
a – for carriageable; b –  for walls and green spaces;  

c –  for green spaces. 

3. GAS CONNECTIONS 

To become a gas consumer the connection must 
be made to the main pipeline from distribution 
network. The most common fittings are threaded and 
flanged. 

 

 
 

Fig. 4. Types of gas connections: 
a – flexible stainless steel gas connector-stretchable protective 

foil; b – flexion-extension steel gas connector; c – against 
vibrations stainless steel gas connector. 

4. GAS DETECTORS 

Modern plants equipped with gas burners 
include gas detectors and gas sensing to prevent 
any dangerous situation of poisoning or explosion. 
Gas detectors can operate independently or inte-
grated into a plant protection. 

Cases of poisoning often occur with carbon 
monoxide, which comes from incomplete combus-
tion of fuels for this natural gas. Being a colorless, 

odorless and taste, intoxication occurs when in-
haled a significant amount. Another cause poisoning 
gas is carbon dioxide, CO2 gas also colorless, 
odorless, and tasteless. Excess carbon dioxide in 
the blood is defined in medical terms by, hyper-
capnia. The main source of carbon monoxide 
formation is the incomplete combustion of carbon 
in the fuel. It is a colorless, odorless and flam-
mable. Inhaling the CO blocks the absorption of 
oxygen by hemoglobin which has a higher affinity 
for the gas to about 300 times for oxygen. At 
higher temperatures it is facilitate the formation of 
CO because the dissociation of CO2 occurs. In this 
case it is recommended the lower speed cooling to 
facilitate the recombination CO in CO2. At the 
rapid cooling it is noticed a big increase in CO-
internal combustion engines. Reducing CO is cata-
lyzed at low temperatures (400 ... 500) °C, using 
the rhodium catalyst. 

 

 
 

Fig. 5. The effects of exposure to various concentrations of 
carbon monoxide. Percent of carboxyhemoglobine [%] in 

exposure time [h]. 
 

If in the air there are combustible gases that 
may form explosive mixtures with air, gas detector 
indicates their presence well below the lower 
explosion limit. With bright or acoustic signaling 
they detect gas leaks in pipes, fittings, gas cylinders, 
valves, etc. The grey area represents the reduced 
emissions temperature interval. 

5. PRESSURE REGULATORS 

Natural gas from domestic production of Romania 
(Romgaz Medias, OMV Petrom Bucharest) and 
import (Russian Federation) are entered into the 
national transportation pipelines at different pres-
sures at different qualities to the composition of 
gaseous mixtures and solid and liquid impurities 
train entered the gas flow from different sources. In 
transportation pipelines, especially the consumers 
need to ensure a certain quality of composition and a 
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constant delivery pressure. Pressure regulators role 
is very important in the transport and distribution 
of gas fuel.  

For correct operation of gas installations con-
nected to the water main must be coupled with gas 
pressure regulators. Pressure regulators are made in 
accordance with Directive 94/9/CE relating to 
equipment and protective systems intended for use in 
potentially explosive atmospheres. Pressure regula-
tors are included in Group-II, category 2D, their 
installation is governed by Directive 99/92/CE. 
According to Annex I of Directive regulators are 
recommended in zones 1 and 21. 

Zone 1 - a place where there is an explosive 
atmosphere consisting of a mixture of air and 
flammable substances in the form of gas; 

Zone 21 - a place where there is an explosive 
atmosphere, the powder cloud consists of fuel and 
air may occur occasionally; 

 
 

Fig. 6. Oxides and carbon monoxide emissions by the 
temperature - content of CO in burning gases[ppm]; 

content of NOx in burning gases[ppm] by burning adiabatic 
temperature [K]. 

 

 
 

Fig. 7. Installing gas detectors: 
1 – M16/RM manual reset valve; 2 – SM Series valve ON / OFF; 3 – the pressures filter SFGTP20 series; 

4 – gauge; 5 – gas detector; 6 – SM control valve ON / OFF. 
 

The controller may be hazardous gas only when 
the working diaphragm fails a or safety membrane 
6. The failure of these membranes can create a 
hazardous area type 0 as defined in Directive 
99/92/EC. 

Zone 0: A place in which an explosive at-
mosphere is a mixture consisting dint of air and 
flammable substances in the form of gas, vapor or 
mist permanently or for long periods or frequently. 

Caution: Before starting the installation should 
be checked if the standard provides pressure 
adjustment spring required for use. 

The regulations shall take all necessary mea-
sures so that the controller does not become home 
zones 0 (zero). 

6. GAS BURNERS 

Given the variety of construction types, diver-
sity of form and flame speed, and wide range of 
thermal power, the burners are used in a consi-
derable range of fields: ferrous and non-ferrous 
metallurgy, construction and building materials in-
dustry, machine building industry, agriculture and 
food, chemical and petrochemical, light industry. 
Burners operate automatically or by steps either 
way. 

In principle, the composition of the gaseous 
fuel burner block is as follows: electric fan, intake 
air inlet damper adjustment, proper combustion head 
thermo refractory steel comprising: gas distributor, 
flame stability disk, and possibly ignition electrode 
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probe (electrode) ionization; actuator pushing in 
the air and gas; programmer - automatic combus-
tion UV cell (instead ionization probes). Ignition 
transformer minimum air pressure switch, gas 
pressure switch up, switch on / off and switch 
gears load regulator for modulating operation; slug 
for electrical connections, contactors and relays, 
thermal generator mounting flange, measure air 
intakes for gas, finder flame burner system for 
opening and inspection of the combustion head. 

 

 
 

Fig. 8. Filter gas regulators:  
1 – alumubuy cover; 2 – adjustment screw; 3 – body regulator; 

4 – housing; 5 – toothed washer; 6 – safety diaphragm; 7 – 
housing screws; 8 – flange; 9 – pin central; 10 – corp; 11 – 
filter corp; 12 – valve pressure; 13 – seal washer; 14 – base;  

15 – screws basic 16 – seal – basic 17 – shutter; 18 – loc seal; 
19 – sensor tube; 20 – aperture compensation; 21 – aperture 

upper disk; 22 – working diaphragm; 23 – aperture lower disk; 
24 – dust cover; 25 – the central core; 26 – washer adjustment.   

 
Landfill gas consists mainly related to gas filter, 

pressure stabilizer, safety solenoid opening and 
closing fast opening solenoid control slow and fast 
closing, minimum gas pressure switch and automatic 
leakage control. 

 

 
 

Fig. 9 Gas burner. 
  

Works with natural gas but can be adapted to 
LPG. Gas flow in the heating circuit can adjust the 

desired task. They are equipped with safety valve 
and filter pressure stabilizer. TEMIC power can be 
adjusted keeping the safety flame stability between 
23 ... 58 kW. Gas consumption is between 2.3 ... 
5.8 M3N / h. 

Stable combustion is conducted in a limited 
range for each type of burner in part dependent on 
the minimum load and full load. Qualitatively such 
a diagram is shown in the figure below. 

For safe and getting burning flame combustion 
catalyst is stable, especially by using the magnetic 
field. Hydrocarbons can be defined as all chemical 
compounds composed mainly of carbon and 
hydrogen atoms linked together by valence electrons 
that are associated with a binding energy. The 
action of the magnetic field exerted by the fuel 
before the combustion process occurs with a 
reduction in the binding energy between carbon-
carbon atoms of the carbon-hydrogen bond. Such 
reduction leads to a greater availability of carbon 
and hydrogen atoms of a particular form reactive 
named "radical". With this combination, during the 
process of combustion, the oxygen in the air to 
form the intermediate compounds "peroxide" which 
then reacts with the unburned particles, without 
additional energy resulting in increased rate of 
speed combustion system. Such reduction leads to 
a greater availability of carbon and hydrogen atoms 
of a particular form reactive named "radical". 

With this combination, during the process of 
combustion, the oxygen in the air to form the 
intermediate compounds "peroxide" which then 
reacts with the unburned particles, without addi-
tional energy resulting in increased rate of speed 
combustion system. 

As a result of the formation of highly reactive 
radicals with higher reactivity the reaction speed up, 
resulting in: total oxidation of unburnt particles (HC, 
CO, and C) to carbon dioxide and water resulting 
total chemical energy recovery available yet un-
burned particles; lowering particulates responsible for 
the opacity of fumes; the combustion takes place in 
low excess air; the quantity of nitrogen oxides is low 
(less excess air); reduce the specific consumption. 

The data found in the literature and in manu-
facturers' catalogs specify a specific consumption 
reduction of 10% and a reduction in air pollution by 
80%. 

In industrial applications where the main burner 
ignition with both gas and liquid fuels suitable 
ignition lighters safely use gaseous fuel and air 
sucked from ambient air. The big advantage of these 
types of burners is that it eliminates the use of com-
bustion air fan, including all air circuit equipment 
(valves, distributors, manual or automatic guiding 
and adjustment systems). 
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Fig. 10. The stability diagrames types – the pressure from the combustion chamber [mbar] by thermal power [kW]. 
 

 
 

Fig. 11. Gas burner with air drawn from the environment. 

7. CONCLUSIONS 

Burning gas has become profitable while the 
others were more expensive energy sources. We 
have made progress in terms of security measures,  

especially household uses. They have effective 
protection for fire flame and accidental interruption 
of gas supply. 
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