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The art of peddling Boilers has shifted from the realms of Logic 

and Thermodynamics to sheer magic and out-of-context truths.  It is 

becoming imperative for Engineers like myself, who get involved with 

selecting Boilers maybe four or five times a year, to educate ourselves 

about the basic facts of boiler efficiency.  In this series of posts we 

will take a closer look at the work-horse of our industry – the common 

commercial gas fired hot water boiler in the 2 million BTU input 

range.  The posts will attempt to investigate the realistic level of 

efficiencies that might be expected from these boilers. We will assume 

that no special “heat recovery” contraptions are in use.  

Just recently we were asked to bid on a gas fired HW Boiler 

replacement project for a well-known high profile customer in 

Glendale. During the bidding process the Chief Engineer was 

getting bombarded with sales literature from vendors claiming 

close to 100% efficiencies for their boilers. The only problem was 

that these high efficiency Condensing Boilers carried a significant 

price premium over standard non-condensing boilers. When we 

visited the jobsite the Chief, who happened to be a friend,  had 

the following blunt questions for me: 

"Are these high efficiencies a scam?" 

"Are they exaggerated?" 

"Will I really see these near 100% efficiencies in my boiler 

installation?" 

My answer to him was, “no, it is NOT a scam; not even 

exaggerated - but it is definitely misleading and incomplete 

information.  And unfortunately, no, your boilers will NOT be able 

to run at the efficiencies the vendors are claiming. Not even 

close!” 

The secret to all these high efficiency claims for Condensing 

Boilers is low WATER TEMPERATURE. As an example,  one 



manufacturer claims they can get 99.5% efficiency, BUT - you 

have to read the fine print to discover that this is only possible if 

supplied with 70°F Return Boiler Water Temperature! (So that 

might mean about a 90°F Supply Water Temperature.)  

Now, the fact is that this particular boiler replacement project 

was motivated by the existing boilers not being able to heat the 

building properly during the winter months. (Very rarely do they 

operate during the summer.) The existing air -handler coils are 

designed for 180°F Supply and 160°F Return Water Temperature. 

Chances are that they will never reset the supply temperature 

below 160°F. It is very unlikely that 90 F water water will ever be 

of any use for a majority of the operating hours.  

90°F supply? Think about it. We have a chiller plant running all 

year round where the Owner has spent half a million dollars in 

installing cooling towers and pumps to reject the heat of 95°F 

water. In addition thousands of dollars are spent each year in 

tower and pump energy costs. If low grade (like 95°F water) heat 

source can satisfy the heating, why not just turn off all (or a 

part) of the cooling towers and take the condenser water to a 

heat exchanger and recover that heat? Why run a boiler at all? 

After all 100% efficient is not free - it is just some percentage 

points better than a standard boiler.  

But let us back up a little. I am not questioning the efficiency of 

Condensing Boilers. Condensing Boilers are great. They are 

usually more efficient than Non-Condensing boilers at all 

operating temperatures. Some of the applications where 

condensing boilers excel are water source heat pumps, snow 

melting systems, and radiant floor heating. These types of 

applications work well with low hot water temperatures. New 

construction can benefit from this increased efficiency also if the 

designer selects bigger coils specifically for high delta T and low 

water temperatures. But the question we need to evaluate is how 

much "extra premium" should you pay for a given application. The 

answer of course will vary from job to job.  



We know that for a given boiler, the efficiency will depend on the 

hot water operating temperature. Our job as a design-build HVAC 

Contractor is to first determine what the actual operating range of 

the hot water system temperature is going to be. A good way to 

do it is to construct a table listing outdoor temperature hourly 

bins and the corresponding hot water supply temperatures that 

are required to satisfy the load. Then you can consult the Boiler 

catalog data to determine the efficiencies at those particular 

temperatures. If we repeat this procedure for both Condensing 

and Non-Condensing boilers, it will become immediately evident if 

the difference in efficiency is worth the extra premium being 

asked for the Condensing Boiler. 

The best way to avoid becoming a victim of this Condensing Boiler 

efficiency hype is to understand the Combustion Process taking 

place in the boiler burner. In part II of this series I will present a 

simplified look at this Combustion Process as it applies to natural 

gas fired HW Boilers; however, most of the principles discussed 

here are fundamental to all boilers. The information below will 

alert you to claims that might be exaggerated and dubious. It will 

also give you the limits of efficiency that you can expect on your 

particular project. 

Continued in Part II ....  

  


