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Standard air ratio
Division Furnace type, etc.
Continuous |Intermittent
Remarks
type type
Melting furnaces for metal casting 1.3 1.4
Conunuous steel billet, bloom and slab 1.25 _
heating furnac:as .
Metal heating furnaces other than continuous 1.25 1.35
steel billet, bloom and slab heating furnaces T ’
Metal heat treatment furmaces 1.25 1.3
Petroleum heating fumaces 1.25 —
Thermal cracking and reforming furnaces 1.25 -
Cement kilns 1.30 -
Lime kilns 1.30 1.35
Drying furmaces 1.3 1.5 Bumer combustion parts only
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Standard air ratio

. Blast
Load Solid fuels fumace
Division factor Liquid Gaseous gas and
(%) Stationa fuels fuels other
™| Fluid bed by -product
bed
gases
Boilers i“"or electrnic power 75-100 — —_ 1.05-1.2 1.05—1.1 1.2
companies

Boilers having
evaporation of 30 tons 50-100 1.3-1.45 1.2-1.45 1.1-1.25 1.1-1.2 1.2—-1.3
per hour or more

Boilers having
evaporation of 10 tons
per hour or more but 50-~100 1.3~1.45 1.2-—-1.45 1.2-1.3 1.2-1.3 —
less than 30 tons per
Boilers hour

for other
industries Boilers having
evaporation of S tons
per hour or more but 50-~100 — — 1.3 1.3 —
less than 10 tons per
hour

Boilers having
evaporation less than 5 50-100 — — 1.3 1.3 —
tons per hour
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Example.of Steel Heating Furnace
:
3 g 0.7"‘
3 = Z % 30.64
g 3 2 g 5
S < gh——? g E S
) g FO - £ /
< e’ V= 3
g — g
= >
— =
0.8 0.9 1.0 LI 12 13 L4 L5 1.6 L7 08 09 1.0 L1 12 13
Air Ratio Air Ratio
Air Ratio and.a Worsening Rate Air Ratio and Heat
iIn Combustion Transfer Efficiency

H.T.E. (%)= (HV + SHA + SHF — SHE ) = HV x 100
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Oxide Loss and
concentration of O2

Air ratio also affects the yield of the product, therefore it should be kept
as low as possible (“m” = 1.0).
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“Staying time” in the
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Rusty Steel :0.4 -0.7

Dyed Steel :0.8 -0.9
Polished Aluminum :0.1
Oxydized Aluminum :0.2 -0.3
Refractory Material :0.4 -0.8




Theoretical combustion temp.[°C]
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Theoretical combustion temp.[°C]
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Fuel : Heavy il (50°C)

Composition : C(88.7%) , O(0.5%)
H{10.4%) , N(0.5%)

Hoe : 10000 Ket kg
Ao : 10.50 Nm? kg
Go : 11.25 Nar kg



Theoretical combustion temp.[°C]
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Fule : City gas 13A(20°C)
Composition : C H4(88%) , C2 Hs (6%)
CsHs (4%) , CaHio(2%)

H e © 9882 Kt /Nt
Ao - 11.0 Not /Nt
Go © 12.18 Not /Nt
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Fuel : Propane gas(20°C)
Composition : C3 Hs (100%)

H g : 22281 Kt /Nut
Ao : 23.91 Not /Nut
Go : 25.91 Nm /Nnt
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A.Method of how to get Fuel ECOnOmy Ratio :
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heavy oil combustion
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A Performance Curve of an Air Preheater ( Recuperater)

oS p R Ul sl sp lex S

O 2 S dee Aate Hlage H) yiS
Cely o) Y Gl (Seaa 2l
D23l ol

S a8 Uy o0 Al a1
ROk 53R ceagnasmy -2
a8 Uiy Sl s JUE) - sl
|58 (S

O (o5 Cal 65 axe -3
98 (S a R i 2 8L |58
S sl e s G -4
|98 oS a R G )




. ¢ =~ - . SN
‘ﬁuiﬁeMdaJLJ‘¢mJ‘2-4

oA S Sin 5 e 2.4 (2

Control Items for a Recuperater
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*Check points according to the condition of the flame

Flame Condition

Check Points in attaining
“Good Burning Conditions”

Observed flame
condition

A small red flame 1. A low air-ratio, or mal-mixture with air from a bad
burner tip

A longer flame than in normal burning 1. A low fuel-pressure, bad air-ratio, or abnormal burner
tip

The emission of soot around the flame 1. Low pressure of the atomizing steam or air, or an

abnormal burner tip

A detached flame from
the Burner tip

High pressure of the atomizing steam or air, or an abnormal
burner tip




*Adjusting methods for each fuel and type of burner

Kind B Shape and Color of the Lol Check and Adjusting Methods to
of Fuel T S Flame Troublg the Normal Condition
ype DECS Condition
Pressure Atomizing Pressure: 15- Shape: short, The flame -Check the pressure
Burner 20kg/cm? and a small flame becomes of the fuel
Color: reddish, longer -Check the wear of the
luminous flame nozzle hole
-Pressure-increase
-Proper atomizing
Liquid High Atomizing oil by Shape: shorter The flame -Check the nozzle tip
Pressure steam or air than the pressure becomes - Check air pressure
Atomizing Burner atomizing type longer and increase
Color: -Clogging of the nozzle
-heavy fuel oil: tip (mal-mixing)
reddish, luminous -Increase the Air ratio
-kerosene: blue
Nozzle- Air and gas Shape: long
mix type jet out from Color: reddish
1) Diffuse type parallel
nozzles and
diffuse
2) Forced Air and gas Shape: short The flame -Mal-mixture from a
-mixing are mixed Color: blue & becomes lack of air or bad
type forced by the transparence reddish nozzle tip
Gas jet angle or and opaque -Low gas pressure
swirl vane
Pre-mix 10-20% air of Shape: short The flame -Low air pressure
type the theoretical Color: blue & becomes -Mal function of the
amount is transparence reddish Zero governor
pre-mixed and opaque
and jetted
out
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