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2022 Better Plants Summit – MEASUR Process Heating Demo

Select the MEASUR Process Heating Demo 
SYSTEM SETUP
1. Assessment Settings – Use default settings 
a. $, Imperial, Fuel- fired, Electricity Unit – kWh, other fuels unit - MMBtu
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2. Heat Balance 
a. “Operations”
Operating Hours: 8,400 hours
Fuel costs & Carbon emissions: Default values 
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	Heat balancing Inputs

	 
	Current state
	 
	Current state

	Charge the furnace charge
	 
	Other damages (from expanded or other surfaces of the furnace)
	 

	If the material type: solid
	 
	Square (square ft)
	-

	Name of the material
	Carbon steel
	Average temperature (°F)
	-

	Charge rate (lb/hour)
	264500
	Ambient temperature (°F)
	-

	Water content in material at inlet (%)
	-
	Losing the atmosphere *
	 

	Water content in discharged (%)
	-
	Type of gas
	default

	Initial temperature (°F)
	530
	Initial temperature (°F)
	default

	Discharge Temperature (°F)
	2100
	Final temperature (°F)
	default

	The temperature of water vapor (°F)
	-
	Flow rate (ft ^ 3/hour)
	default

	Melted Material (% charge)
	-
	Air loss
	 

	Melted Reacted (% charge)
	-
	Initial temperature (°F)
	 -

	Heat reaction (Btu/lb)
	-
	Final temperature (°F)
	 -

	Endothermic/exothermic?
	Endothermic
	Flow rate (ft ^ 3/hour)
	 -

	If the material type: liquid/ Gas
	
	Heat (Btu/(lb-°F) of gas if necessary
	 -

	Charge rate (lb/hour)
	-
	Heat loss of the wall surface *
	 

	Initial temperature (°F)
	-
	Average surface temperature (measured) (°F)
	default

	Discharge temperature (°F)
	-
	Ambient temperature (°F)
	default

	Charged Vaporized (% charge)
	-
	Surface radiation coefficient (default = 0.8)
	default

	The charge liquid has reacted (% charge)
	-
	Total external surface area (ft ^ 2)
	default

	Heat reaction (Btu/lb)
	-
	Corrective factor (based on local conditions)
	default

	Endothermic/exothermic?
	-
	Opening of damages (rectangular)
	 

	Fixtures, trays, baskets, etc. loss
	 
	Number of holes of the same size and shape
	2

	The name of the material (if necessary, PROVIDE SP heat below)
	SS - 300
	Average zone or the rate of radiation sources. (°F)
	default

	Weight-feed rate (lb/hour)
	550
	Ambient temperature (°F)
	default

	Initial temperature (°F)
	90
	Wall thickness or opening depth (thickness) (in)
	default

	Final temperature (°F)
	2100
	Hole Length (L) (in)
	default

	The heat of the material (Btu/(lb-°F)-if necessary
	-
	Aperture height (H) (in)
	default

	Losses from flue gases
	
	View factor-User defined if known or from chart
	Calculated

	Flue gas temperature (°F)
	375
	Source radiation coefficient (default = 0.9)
	default

	% oxygen in the flue gases
	6
	% Open time (default = 100%)
	default

	% of excess air (% XS)
	-
	 
	 

	Temperature of the combustion air (°F)
	85
	Loss of water or air cooling *
	 

	User-defined heat in% if fuel is not natural gas
	 
	Cooling Medium
	default

	Other losses
	
	Cooling fluid Flow (gal/min)
	default

	Heat loss source Area (ft2)
	-
	Gas flow Cooling (ft ^ 3/min)
	default

	Average temperature. (°F)
	-
	In Temp. °F
	default

	Ambient temperature. (°F)
	-
	With Temp. °F 
	default

	Surface radiation of heat source
	-
	The specific heating of gas or liquid (Btu/(lb-°F) if otherwise selected
	 -

	Other heat loss (Btu/hr) (Enter heat loss as value + VE)
	-
	
	

	
	
	
	

	The furnace uses natural gas and has three zones (pre-heat, heating and soak). Burner for each of the zone is rated at 40 MMBtu/hr, 40 MMBtu/hr, and 20 MMBtu/hr, respectively. All three burners operate at full capacity.

HEAT exchanger is used to capture heat from exhaust gases and heat up the charge materials. In reading flue gases are taken after a heat exchanger.



	



3. “Aux Equipment”
Total connected power: 400 hp
Rated capacity: 100%
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4. “Design Energy Use” – Fuel
Preheat zone, heating zone, soaking zone
Total burner capacity (MMBtu/hr): 40, 40,20
% Rated: 100,100,100
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5. “Metered Energy” – Fuel
Flow rate: 92,000 scf/hr
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ASSESSMENT
Novice View/Expert View – Select Novice View
Select the following projects:
1.  Maintain Optimum Air/Fuel Ratio or Recommended O2 Level in Flue Gas
	Description
	Baseline
	Modifications

	Oxygen in Flue Gas
	6%
	2%



2.  Preheat Charge Material
	Description
	Baseline
	Modifications

	Initial Temperature
	530 F
	700 F



3.  Improve Materials Handling – Modify Fixture Weight Feed Rate
	Description
	Baseline
	Modifications

	Feed Rate
	550 lb/hr
	450 lb/hr



4.  Add/Improve Wall Insulation – Modify Average Surface Temperature
	Description
	Baseline
	Modifications

	Wall # 1
	
	

	Surface Temperature
	185 F
	120 F

	Wall # 2
	
	

	Surface Temperature
	250 F
	215 F



5.  Minimize the Time Furnace Doors are Open
	Description
	Baseline
	Modifications

	Opening # 1
	
	

	Time Open
	100%
	50%

	Opening # 2
	
	

	Time Open
	50%
	20%



Un-select the following projects if they are not unchecked by default
Preheat Combustion Air
Avoid Fixture Cooling 
Minimize Opening Size or Install Tunnel-like Extensions
Install Curtains or Radiation Shields to Reduce Opening Losses
Optimize or Improve Furnace Cooling System
Optimize Furnace Atmosphere Makeup System
Adjust Operational Data
Assessment Results
Review results based on the optimization projects selected
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REPORT
Explore the report section to navigate through the following data
1. Energy Summary – Energy used by the furnace and comparisons between calculated, metered and design consumption
[image: ]
2. Executive Summary – Energy used by the furnace and comparisons between calculated, metered and design consumption
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3. Result Data – Scenario analysis results
[image: ]



4. Report Graphs – Graphically represents the % and amount of energy being consumed by each component of the furnace system. 
[image: ]
5. Sankey Diagram – Graphically represents % heat loss and available heat between baseline and modified conditions
[image: ]
6. Input Summary – Summary of inputs provided in the process heating module for both baseline and modified conditions.  
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