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Define stoichiometric:

Exact amount of fuel an
oxygen theoretically
needed for complete

combustion.
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Combustion is simply a

Chemical reaction
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Combustion is the rapid
oxidation of
in the release of heat and m

result in a visible flame.

True
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Combustion requires three
things for ignition, what are
they?

Fuel
Oxygen
Heat
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Actual combustion is
incomplete and results in

products.

Partial oxidation
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Name the diagram that i
used to show energy flov
for a system such as a

furnace.

Sankey diagram
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Burner must be a proper desic Higher heating value calculatec
to maintain a stable flam assuming water exits the exhau:
dependent on these four thing stack as a liquid is sometimes
called net heating value.

1. mixture composition True

2. flame speed

3. mixture velocity False

4. geometry
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Flame color can indicate:

A. Flame Temperature
B. Fuel Composition
C. Fuel:Air Ratio

D. All of the Above
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This color of a flame can
indicate high hydrogen fuel
and/ or fuel [

A. Yellow
B. Blue
C. Red
D. Purple
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A Flamedetector is the devic
used for safety purposes tc
detect the presencd a
flame.

True
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Four components of a fire
include fuel, oxygen, an
ignition source, and reactior
chain chemistry this is know

as a

Fire Tetrahedron
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Name th&éM d s

1. Meter the fuel and air

2. Mix the fuel andrai
3. Maintain ignition

4. Mold the flame

5. Minimize emissions
6. Minimize costs
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Name 4 things that are
important in flame stability:

Mixture composition
Flame speed
Mixture velocity
Burner Geometry
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Air and fuel flows to a burne are used tc
must be properly controllec control the air and fuel
for saé operation. flows to a burner for givel
supply pressures.
True

Orifices
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False
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This controls the air

flow into the burner device used to anchor the
) flame inhe burner.

Air register Flame holder
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Phenomenon that can occur whe
the velocity of a flammable faél
mixture is lower than the flame

UL

speed.

A. Huffing

B. Liftoff

C. Flashback
D. Pull down
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The shape used to disturb
fluid flow is called the flame
body.

True

False
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Namewo key issues for
maintaining ignition:

Flashback
Liftoff
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What does CFD stand

for?

Computational Fluid

Dynamics
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is the residu

that can build up inside

process tubes; primarily
consisting of carbon.

Coke

e
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Define draft:

The pressure diffence

between atmosphere ar

the interior of a heater c
furnace.
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These carry fluid being Irregular flame patterns
processed in the heater can benefit process
heaters.
Process Tubes
True
False
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Irregular flame patterns
can benefit process
heaters.
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Define flamélame
interaction:

When multiple flames
adversely affect each
other.
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Flame rollover is when the
flame bends over into
process tubes causing flam
impingement.

True
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This is the short refractory

wall on the heater floor

ube

to deflect furnace gas flows

away from burners.

Reed wall
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At a minimum, draft should |
measured at these two
locations:

Floor level and at the top 0
the radiant section
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Define discharge coefficien

The ratio of the actual flow
through of a nozzleompared
to the ideal flow through of .

nozzle. (number between

and 1)
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This is the energy transfer p
unit of time per unit area:

A. Heat
B. Heat flux
C. Heat transfer
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These are used to genere
fuel capacity curves:

Nozzle discharge
coefficients
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What des Btu stand for? This is the transfer of hee
through stationary
British thermal uné medium?
energy required to raise :
Ib. of water 4 A. Convection

B. Conduction
C. Heat Transfer
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List 3 Major Heat Transfe
Mechanisms:

is the transfer
energy by electromagneti
waves through space

through some medium. 1.Conduction

2.Radiation

Radiation 3.Convection
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List 3 Potential Key

Parameters:
1. Temperatures

2.Geometry
3.Properties
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Phase change heat transt
mechanisms include
boiling and cndensation.

True

False
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One dimensional conductior
heat flux is a function of wha
three things?

1. thermal conductivity
2. temperature differentie
3. material thickness

Metals ar@ota good
thermal conductor.

True

False




Define emissivity: can emit all
possible energy at a giver
The factor betaen 0 and 1 temperature.

that indicates how much
energy a real body can em Blackbody




Heat is lost through furnac Process heaters hav

walls by anc thermal efficiencies of whe
percentage?
Conduction and Convectio A. 80 to 85%

B. 70 to 75%
C. 90 to 99%




transfe Oil flames produce more
heat to process tubes by than gas
convection and radiation flames

Hot gases Radiation



