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solid fuel fired furnace
Oil or gas fired furnace
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How a Firetube Boiler Works - YouTube



https://www.youtube.com/watch?v=MXpa9c2bmuc
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Swirl stabilized flame
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Streamline of swirl flow

=
3 - — == Kc-model

% ————— i, co-mepdel

& LES-Smagorinsky

g maasuremant =

-] _

E -

= -

= -

E

= ]

o =

= -

da —

B 14 E

E -

'5 . 14 mis

] =

=

1.0 0.0 1.0
D normalized traverse y/D,

ffle swirlflame anim.qif




Effect of swirl on flame length

 Stoichiometric
mean contour

Air-driven
recirculation
zone

Stagnation
point

Fuel-driven
recirculation
zone

Air with swirl
Fuel

Figure 13.22 Effect of swirt on flame length. Photographic sequence showing no swirl

D (left) progressing to a swirl number of $ = 1.1,
/ l SOURCE: Reprinted from Ref. [38] with permission of The Combustion Institute.



Swirler




Combustion of solid
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Pulverized coal flame




Inferaction between coal particle and air
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Concept design
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Proximate analysis (as received)

Moisture % 16.16
Volatiles % 81.41
Ash % 2.43
Fixed carbon % 16.16

Calorific value (MJ/kg, daf) 17.5

Ultimate analysis (wt%, daf)

C % 45.42
H % 6.31
O % 45.54

N % 0.54
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Monitoring
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(a) Annular orifice
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Axial velocity magnitude (m/s) inside the pre-combustion chamber and furnace
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(@) Annular orifice

000 0.08 0.16 0.24 0.33 041 048 0.57 065 073 og
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(a) Annular orifice
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Temperature (K) distribution inside the pre-combustion chamber and furnace
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Flame inside the pre-combustion chamber of the annular orifice |
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(b) Bluff body
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Velocity vectors colored by the velocity magnitude (m/s) i



(b) Bluff body
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(b) Bluff body
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(b) Bluff body
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Temperature (K) distribution inside the pre-combustion chamber and furnace



(b)

Flame inside the pre-combustion chamber of the annular orifice |
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Burner fip modification:
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Burner tip aerodynamics
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Aerodynamics
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Particle trajectories
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Temperature distribution : flat vane vs curved vane
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TYPICAL PROPERTIES OF SOLID FUELS

Property Coal Peart Wood Bark Forest Willow Straw Reed Olive
without residues canary residues
bark (coniferous grass

tree with (spring
needles) harvested)

Ash 8.5-10.9 | 47 0.4-0.5 2-3 1-3 1.1-4.0 5 6.2-7.5 2-7

content (d)

Mosture 6-10 40-55 5-60 45-65 50-60) 50-60 17-25 15-20 60-71)

content,

w-"0

Net calorific | 26-28.3 | 20.9-21.3 18.5-20 18.5-23 18.5-20 184-19.2 | 174 17.1-17.5 17.5-19

value,

MJ /e

C, % (d) 76-87 52-56 48-52 48-52 48-52 47-51 45-47 45.5-406.1 48-5()

H, % (d) 3.5-5 5-6.5 0.2-6.4 5.7-6.8 6-6.2 5.8-6.7 5.8-6.0 5.7-5.8 5.5-6.5

N, %o (d) (.8-1.5 1-3 0.1-0.5 (1.3-0.8 0.3-0.5 0.2-0.8 0.4-0.6 0.65-1.04 | 0.5-1.5

0, %o (d) 28-11.3 | 30-40 38-42 243-40.2 | 40-44 4)-46 4)-46 44 4

5, Yo (d) 0.5-3.1 <0.05-0.3 | <0.05 <0.05 <0.05 0.02-0.10 | 0.05-0.2 0.08-0.13 | 0.07-0.17

Cl, % (d) <0.1 0.02-0.06  [0.01-0.03 | 0.01-0.03 | 0.01-0.04 | 0.01-0.05 | 0.14-0.97 | 0.09 0.1%

K, % (d) 0.003 0.8-5.8 0.02-0.05 | 0.1-0.4 0.1-0.4 (0.2-0.5 0.69-1.3 0.3-0.5 30%

Ca, %o (d) 4-12 0.05-0.1 0.1-1.5 0.02-0.08 | 0.2-0.9 0.2-0.7 0.1-0.6 9

d=dry basis CIEN-335 — Solid biofuels, Fuel specifications and classes. March 2003,

*= 1n ash
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« Steam Boiler | IVAR | Working — YouTube

 Understanding the Difference between Wetback & Dryback Boilers -
SteamWorks — YouTube

e Boiler and perssure vessel maintenance service & Boiler Inspection
Fee Boiler Efficiency Inspectionand Tune up Fee - Gmeenagineers



https://www.youtube.com/watch?v=h3TdBgswS8k
https://www.youtube.com/watch?v=0p5G4GGjYzw
https://www.gmeengineers.com/content/5614/boiler-and-perssure-vessel-maintenance-service-amp-boiler-inspection-fee-boiler-efficiency-inspection-and-tune-up-fee
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