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TABLE 9. REPRESENTATKVE ProPERTIES OF GASEOUS FUELS,
Basep oN Gas AT 60 F anp 30 m Ha.

.

B'ru PER Cr: Fr . ' Pnonucre or CoMBUSTION .
Gas Sezcteic| Am R - - THEORETICAL
e | tor T G| oures | e o
(Gross) | (Net) 1.00 (Cu Fr) Total g?; (oee F)
— ' A -COr HO wl:/? Basis -

. Natural gas— ) . ' . ’ .
California 1200 | 1087 | 0.67 | 11.26 1.24| 2.24] 12,4} 12.2| 3610
Natural gas— . N T
Mid-Conti- , N
nental ~ 967 | 873| 0.57 9.17 0.97)1.92}10.2| 11.7| 3580
Natural gas— ] ) .

Ohio 1130] 1025 [ 0.65| .10.70° | 1.17] 2.16{ 11.8] 12.1| 3600

Natural gas— : - -
Pennsylvania 1232 11207 0.71-} 11.70 1.30| 2.29 12.9] 12.3{ 3620

Retort coal gas | 575| 510[0.42| 5.00 |{0.50(1.21| 5.7} 11.2] 3665
Coke ovengas | 588| 521(0.42( 5.19 [ 0.51]1.25( 5.9]11.0] 3660

" Carbureted ’ :
water gas 536 | 496(0.65]  4.37° [0.7410.75| 5.0|17.2] 3815

Blue water gas | 308 281 0.53 ] 2.26° | 0.46]0.51] 2.8]22.3| 3800
Anthracite pro- v

ducer gds 134] 1241 0.85| 1.05 0.33]0.19f 1.9] 19.0| 3000
- Bituminous ' S C 1 - : .
producer gas 150 | -140; 0.86 R 1.24 0.3510.19|-.2.0| 19.0| 3160

Oil gas 5751 510[0.35| -4.91 |o0.a7}1.21| 5.6{ 10.7] 3725

type of burner part of-the air required-for .combustion is mixed with the

gas as primary air, the air and.gas mixture being fed.to the burner ports.

Additional secondary air is introduced around.the flame by draft inspi-

ration. In the luminous flame burner, which is sometimes used, all of the

air-for.combustion is.brought in-contact. wrth the flame as secondary air.

The importance of bringing the secondary air into 1nt1mate .contact with
- the gas is noted. . - .

SN

Some makes of burners use radlants or. refractories to convert some of
.the energy in the gas to radiant heat. * The radiants also serve as baffles
in directing the flow of the products of corhbustion.

The quantity of air given in Table. 9 is that required for theoretxcal

- combustion, but with a properly desxgned and mstalled burner the excess

alr can be kept low. . The division of the air into primary and secondary

is a matter of burner de51gn and the pressure of gas available, and also of
the type of flame desired.’ .

The air gas ratio has a decided eﬂect upon flame propagatlon -It is-

necessary that the gas will flow'out of the burner ports fast enough so that
the flame cannot travel back into the burner head, i.e. flash back but the

velocity must not be so high that it blows the ﬂame-away from-the port.
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The maximum and minimum flow speeds from burner ports which may -
be permitted are known to be very close together when air-gas mxxtures
in theoretlcal proportions are being supplied to the burner. As the air-gas
ratio is lowered, and the mixture becomes more gas rick, the limiting
speeds become further apart, until with 100 per cent gas, in an all-yellow
flame, flash back cannot occur and a much higher velocity is needed to
blow off the flames.

SooT

The deposit of soot on the flue surfaces of a.boiler or heater acts as an
insulating layer over the surface and reduces the heat transmission to the
water or air. The Bureau of Mines Report of Investigations No. 3272
shows that the loss of seasonal efficiency is not as great as has been
believed and usually is not over 6 per cent because the greater part of the
heat is transmitted through the combustion chamber surfaces. The

. Bureau of Standards Report BMS 54 points out that, although the decrease

in efficiency of an oil fired boiler due to soot deposits is relatively small

' the attendant increase in stack temperature may become excessive.

The soot accumulation clogs the passages and reduces the draft; the
loss of efficiency from this action may be.considerably greater than from-

the reduction in heat transfer.
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