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Presentation Outline
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• Software development issues
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Methodology Issues . . .

• ASME (Boiler only)
• Heat balance
• Heat Loss

• Boiler only vs Steam Gen System
• HHV vs LHV
• Point efficiency vs Full range curve
• What about multiple pr. levels ?
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Definition of Efficiency

η =   --------------------------------------
TOTAL USEFUL OUTPUTS

TOTAL ENERGY INPUTS

• In numerator, the term USEFUL is critical
• In denominator, the term TOTAL is critical
• Units of measure must be CONSISTENT
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ASME Efficiency, heat loss method

η =   -------------------------------
Fuel (HHV) - Losses

Fuel (HHV)

• Losses = stack gas, unburned, radiant, convective
• Boiler BD and leaks are not included in losses;

therefore effectively treated as a Useful Outputs
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ASME heat loss method, HHV, point η

axLeaks

xaRadiant heat loss to atmos

xaConvective heat loss to atmos
axBoiler blowdown

xaStack gas – unburned fuel loss

xaStack gas  - latent heat

xaStack gas  - sensible heat
aaSteam (assume single pr level)

Incl as UsefulConsideredEnergy outputs from Boiler

Do you agree that  Boiler BD and Leaks are USEFUL OUPUTS ?
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ASME heat loss method, HHV, point η

axParasitic steam use in De-aerator

axBoiler building HVAC + lights
axBoiler control system power
axAir supply fan power
axBFW treatment + pumping power
axSensible heat of BFW (to econ)
axSensible heat of combustion air
axSensible heat of fuel

aaHeat of combustion (HHV)

Should Incl ?ConsideredEnergy Inputs to Boiler
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System vs Boiler

BOILER
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Screen shots – 1 (Fuel, eg. gas)
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Screen shots – 2 (mat bal calcs)
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Screen shots – 3 (heat loss calcs)
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Screen shots – 4 (heat bal + eff calcs)
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Let’s give it a spin …

Live Software
Demo
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Software Development Issues

• Which efficiency to use?
• Multiple fuels capability
• Point vs range η (will need more data)
• Design vs Rating algorithm
• Default values database
• GUI and Report formats
• Diagnostic/advisory capability
• Economics of η improvement
• GHG emission estimates
• User manual
• Maintenance, Updates, & Hotline support



Kumana &
Associates

18

The End

Questions?


