Boiler Combustion Control

	 



�4 List



	To use boiler combustion control effectively you should



(	Establish efficiency goals over the operating load range of the boiler



(	Establish baseline performance of the boiler over the operating load range, then establish performance after a thorough boiler tune up.



(	Examine boiler combustion and excess air frequently.  Maintain a boiler log to document changes in boiler operation and tuning over time.



(	Use the rate of performance degradation as a guideline to estimate necessary time between boiler tune ups



	Boilers burn a fuel such as natural gas, oil, coal, or wood to produce hot water or steam.  The proper ratio of fuel to combustion air is necessary to provide efficient burning and thus efficient transfer of energy from the fuel to the water.  If there is too little air, there is not enough oxygen to burn all the fuel. If there is too much air, the heat from the fuel combustion gets used to warm up the excess cold air from room temperature to the stack temperature.  Boiler combustion control is simply identifying the proper air fuel ratio and taking steps to insure that that ratio is used in your boilers.  Maintaining proper combustion will result in lower energy costs and cleaner boiler operation.



	Boiler combustion control is important for fuel boilers of all sizes and types and for residential, commercial, and industrial needs.  The boiler adjustments that determine combustion efficiency will tend to drift with time and change with equipment modifications.  It is important to periodically check on boiler combustion and tune the air/fuel mixture to achieve proper combustion



	To determine if your boiler needs adjustment, examine the stack gases with a stack gas analyzer or call in a professional and have them do the analysis.  A stack gas analyzer measures stack gas temperature and the proportions of the various gases produced during combustion and calculates the combustion efficiency.  Typically the gases measured are Oxygen (O2 ) and Carbon Dioxide (CO2).  Either of these can be used in conjunction with temperature to calculate the combustion efficiency.  This is shown in the nomograph on page 3.  First, measure the  percent of Oxygen or Carbon Dioxide.  Second, follow the arrow up from the CO2 measurement or to the right from the O2 measurement to where it intersects the curved line on the page.  Continue straight up from there to the stack gas temperature and the move left to read the boiler efficiency. In general, if the boiler efficiency is less than 80%, then it is time to readjust the air/fuel ratio in your boiler, although this varies somewhat with the steam heat application and with fuel.



	A second indication of when to adjust the air/fuel ratio is the excess air or excess oxygen measured in the stack gases.  Reducing excess air to that needed for complete combustion will improve boiler efficiency.  Most boilers operate best when the stack gas has excess air or oxygen levels similar to those shown in Table 1.  To maintain safe operating conditions however, check the manufacturers literature to see if the suggested excess air requirements are larger than those listed.



	For larger boilers it is often worthwhile to have a stack gas analyzer permanently attached to the boiler to the boiler and automatically tune the boiler for proper operation.  The Navy requires these on boilers over 10,000,000 Btu/h capacity.





Need more information?



Contact



Your Engineering Field Division, or



Energy & Utilities Department

Code 241

Naval Facilities Engineering Service Center

Port Hueneme, California 93043-4328



Telephone  805-982-3524

Autovon  551-3524

FAX  805-982-5388



Fuel Type�Firing Method�Optimum Excess Air (%)�Optimum Excess O2 (%)��Natural Gas�-�5-10�1-2��Propane�-�5-10�1-2��Coke Oven Gas�-�5-10�1-2��No. 2 Oil�Steam-Atomized�10-15�2-3��No. 6 Oil�Steam-Atomized�10-15�2-3��Coal�Pulverized�15-20�3-3.5��Coal�Stoker�20-30�3.5-5��



How to estimate cost  and benefit



	Money spent in boiler maintenance and combustion control is one of the best investments you can make.  It is not unusual to see efficiency improvements of 6-8% after a boiler tune up.  



The annual fuel usage for the boiler can be estimated by multiplying the boiler capacity by the percent load and by the number of operating hours per year and dividing by the boiler efficiency or, annual fuel use equals



= Boiler Capacity x Percent Load x Operating Hours

		Boiler Efficiency



	An estimate of the annual cost savings is found by multiplying the percent improvement in efficiency by the annual fuel use and by the fuel cost.  With an annual fuel cost of $1,000,000 it is possible to see savings of $60,000 to $80,000 annually.



	The cost per boiler for testing and adjustment will be around $100 annually.  The cost of an electronic stack gas analyzer will be approximately $800.
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Supply Options



Combustion gas analyzing equipment can be supplied by several different manufacturers.  Among these are:



Grainger Industrial and Commercial Equipment 	Supplies  Ph: 1 800 323-0620



COSA Instrument Corporation.  Ph: (201) 767-6600



Rosemount Analytical Inc  Ph: 1 800 628-1200



OMEGA Engineering  Ph: 1 800 826-3642
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