
BLOG 12: Importance of the 
Orifice in Your Gas Burner System

For good combustion you need a very specific ratio of gas to air to produce a neutral flame.
The actual term is stricometric: a.k.a. right on the nose.. 

Stoichiometric is the perfect mix. How much air do you need to properly combust

one cubic foot of natural gas?  Answer is 10 cubic feet of air. For propane what is the ratio
of air to gas? Answer is 15.6:1 and 15.8:1. This ratio varies because Propane is sometimes
a mix of Butane and Propane which can cause this difference. This idea of the perfect burn,
the perfect combustion ratio is a laboratory idea and as such it gives us a target to shoot for
and the scientific approach gives us a method to measure this business of complete com-
bustion. The flue gas analyzer is the laboratory answer. This devise costs many hundreds of
dollars and it requires continual maintenance of its parts for top performance, but you will
be glad to know in actual use in a glass shop it is pretty ineffective. The problem is you mea-
sure the mix in your glory hole with the doors closed, but you use the glory with the doors
open. The same with your furnace. Most glassmakers know with their eyes what condition
the furnace atmosphere is in.  

But having the idea of the right mix, the stricometric burn, is very useful. It will help you
get the right amount of BTUs per gallon of propane or per cubic foot of natural gas by tun-
ing the flame: with a lean burn you are cooling the flame because you have extra air and
with a rich flame you are wasting your gas as some of it is leaving the combustion chamber
as unburned potential. For me the hottest fire is a neutral flame with a very slight lick.

So how do we properly meter the gas to get our money’s worth? It would be helpful to see
what these conditions look like. Here is an illustration of the three different conditions of
combustion: A..Flame in heavy reduction, B., Flame in a neutral burn, and C., Flame in oxi-
dation.

d., And if we go further into oxidation the flame will

blow off the face of the burner. I try to keep most of
my  burners in a neutral burn as shown in “B”
above and really a slight tweak to a very slight soft-
er flame is generally my target. Keep in mind there
is also some extra oxygen in the atmosphere of the
combustion chamber which will convert this slight
richness to heat.

A. Flame in heavy reduction B. Flame in neutral burn C. Flame in oxidation

D. Flame in High Oxidation




