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Sensible Heat Loss in Dry Flue Gases 

Now let us examine the second category of energy loss – the 

loss of sensible heat of hot flue gasses being vented to 

outside.  In Equation 6 above we have 18.5 lbs. of dry hot flue 

gas (products of combustion) being vented out of the stack.   The 

specific heat of dry products of combustion is approximately 0.24 

BTU/lb. °F. 

The formula for heat lost in the stack gasses is:  

BTU     = (MASS)  X  (SPECIFIC HEAT)  X  (STACK GAS TEMP.  -  ENTERING AIR TEMP.) 

This simple formula shows very clearly why the Boiler 

Manufacturer would like to minimize the excess air and also 

minimize the operating flue gas temperature.  Both help reduce 

this loss. 

So our sensible heat loss computes as follows:  

BTU = 18.5 LB  X  0.24 BTU/LB.F  X  (200°F  -  50°F) = 666 BTU 

= 2.9 % OF 22,900 BTU/LB INPUT. 

= ROUND TO 3%. 

  

So here is our tally for a boiler running at 150℉ → 180°F. 

11% water vapor loss 

3% sensible heat in flue gas loss 

—— 

14% TOTAL LOSS 

 



Boiler Jacket Heat Loss 

We are down to 86% maximum possible efficiency and we have 

not considered jacket loss, the third category.   Now jacket loss is 

something you can't get a straight answer from anyone.  Catalogs 

claims range from 0.5% to 3%.  All I know is that even when the 

pumps and pipes in a boiler room are well insulated, it is still 

very toasty in boiler room during the winter.   This heat must be 

radiating out of the boiler somehow.   If we use a 1% loss number 

for our boiler operating at 180°F degree supply water, we have 

the following final loss breakdown: 

11% water vapor latent heat loss 

3% flue gas sensible heat loss 

1% boiler jacket loss 

—— 

15% TOTAL LOSS 

 

CONCLUSIONS: In closing let us list the operating conditions we 

assumed in Part II of these posts.  

 Supply Water Temperature: 180°F.  (Mild weather Reset down to 160°F.) 

 Return Water Temperature: 150°F 

 Fuel Gas and Combustion Air at 60°F 

 Burner at full fire and 15% Excess Air. 

 The Flue Gas Temperature is 200°F 

 The Boiler has no flue gas heat recovery mechanism. 

There is nothing unusual about these conditions; in fact they 

probably represent the operating conditions for the majority of 

boilers in the Southern California region.   So to close the loop 

and answer the question that we asked in Part II of this post -- 

what kind of efficiency can we expect?  We can now confidently 

answer that: 

YOU C AN SHAVE OF  A P OINT  HE RE  OR  A P OINT  THERE  IN  

LOS SES ,  BUT  THE  FACT  R EMAI NS  THAT  ANY HOT  WATE R 

BOI LE R ,  CONDE NSING OR  OTHE RWISE ,  OPE RAT ING BETWEEN 

150°F  RETU RN AND 180°F  SUPP LY  CANNOT  BE  MUCH BETTE R  

THAN 85% EFF IC IENT .   Ω  


