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WHAT SHOULD YOU LEARN


S a t u r a t e d  &  S u p e r h e a t e d  S t e a m
E s t i m a t e  C o m b u s t i o n  
E f f i c i e n c y

Wa t e r  T u b e ,  F i r e  T u b e ,  a n d  
C o n d e n s i n g  B o i l e r s

C a l c u l a t e  H e a t  F l o w s &  E n t h a l p y  
Va l u e s  u s i n g  S t e a m  T a b l e s
E n e r g y  S a v i n g s :  B l o w d o w n  
H e a t  R e c o v e r y ,  F l a s h  S t e a m  
U t i l i z a t i o n ,  E c o n o m i s e r s ,  &  A i r  
P r e h e a t i n g



BOILER BLOWDOWN

BOILER BLOWDOWN +

To cure these problems, boilers will have to be “blown 
down” in some fashion.  


There is usually a top blowdown (skimming) that is often 
continuous or could easily be automated by blowing 
down when the conductivity of the water reaches a 
certain level. This top blowdown is relatively clean and 
usually a small volume flow.  I


f the boiler is producing 700 kPa steam, then this 
blowdown is saturated water at 165 C

BOILER BLOWDOWN +

Thus, TOP BLOWDOWN IS AN EXCELLENT OPPORTUNITY 
FOR WASTE HEAT RECOVERY.  


The bottom or mud blowdown is usually done manually, 
by timers, or automatically. To be sure the mud is 
adequately removed, this blowdown is usually drawn off 
in a large line with agitation. Mud blowdown is usually 
not a good candidate for heat recovery. 



BOILER BLOWDOWN + (SEE FIGURE)

Purpose: Avoid “mud” build up in boiler 


Problem: Very hot liquid at boiler drum pressure is 

rejected  


Management: 


 Maintain proper BD rate 


 Recover heat from blowdown with a shell & tube heat 

exchanger (continuous or top blowdown) 


 Recover flash steam (see heat recovery Q-8)

CALCULATING BOILER BLOWDOWN

		 	 	 

		 	      % BD =   A 	      x 100 
	 	 	 	 (B – A)  
 
	 	 A = ppm impurities in feedwater 
	 	 


		 	 B = ppm allowed in boiler

BOILER BLOWDOWN EXAMPLE

Calculate the percentage of blowdown for a boiler that has an 
allowable limit of 500 ppm of impurities and uses feedwater 
with 10 ppm of impurities. 
 
A = 10 ppm 
B = 500 ppm 
 
%BD = 	      10      x 100  = 2% 
	 	 500 - 10



FLASH STEAM

When a hot pressurized liquid is placed in a tank with 
lower pressure, some “flash steam” will form as the 
enthalpy of the saturated liquid is reduced.   	 


This phenomenon is sometimes a major loss to the 
steam system (700 kPa blowdown going to an 
unpressurized vessel will produce significant 
atmospheric pressure steam which is worthless and thus 
is a loss).  	

It is easy to calculate how much as shown in the 
example following.

FLASH STEAM +

Alternatively, the high-pressure liquid can be taken to a low 
pressure tank. The flash steam now has enough pressure to use, 
and inexpensive low-pressure steam is the result.   

The next example shows how to calculate that.Continuous top 
blowdown is an excellent source for this purpose and sometimes 
enough pressure 	is left in the condensate return to accomplish 
the same thing. 

An excellent system takes the high pressure blowdown, develops 
low pressure steam in the tank described and then runs the 
liquid left in the low pressure tank through a shell and tube heat 
exchanger to preheat the make up water. These systems are 
available commercially.

BLOWDOWN CALCULATION EXAMPLE

Calculate the % of flash steam generated by expanding 
saturated liquid from 10 bar to 2 bar. 
 
From steam tables:  
Hf1 = 762.5 kJ/kg ( 10 bar liquid) 	Hf2 = 504.7 kJ/kg ( 2 bar 
liquid) 	Hfg2 = 2201.5 kJ/kg (2 bar liquid to vapor) 
 	 % FLASH = 762.5 – 504.7  x100 = 11.7% 
	 	 	 2201.5



BOILER LOG SHEETS

As with any other operating equipment, log sheets are 
extremely important. 

They will tell you what is happening, what is going wrong, 
and usually what is causing that. It is vitally important to 
keep good log sheets for all boiler systems.   

The numbers are usually taken or observed anyway. The 
log sheet is simply an organized method of keeping those 
numbers.

Log sheets should be developed for individual sites, 
boilers, and operators. 

BOILER AND STEAM PLANT ECM’S
INCREASE BOILER EFFICIENCY 

1.Reduce Excess Air to Boiler(s) 

2.Provide Sufficient Air to Boiler(s) for Complete Combustion 

3.Install Low Excess Air Burner (s) 

4.Repair/Replace Faulty Burner (s) 

5.Repair Natural Draft Burner(s) with Forced Draft Burner(s)

6. Install Turbulators in Firetube Boiler(s) 

7.Replace Existing Boiler(s) with New More Efficient Boiler(s) 

8.Install a Condensing Boiler/Water Heater 

9.Install a Pulse Combustion Boiler/Water Heater 

10.Install a Small Boiler for Summer Operation 

11.Clean Boiler(s) to Eliminate Fouling and Scale 

12.Improve Feedwater Chemical Treatment to Reduce Scaling 

13.Optimize Boiler Loading When Using Multiple Boilers 

BOILER AND STEAM PLANT ECM’S +
INSULATION

14.Install Insulation on Steam Line(s) 

15.Install Insulation Jacket on Steam Fitting(s) 

16.Install Insulation on Feedwater Line(s) 

17.Install Insulation on Condensate Return Line(s) 

18.Install Insulation on Condensate/Feedwater/Deaerator Tank(s) 

19.Install Insulation on (Domestic) Hot Water Line(s) 

20.Install Insulation on (Domestic) Hot Water Tank

21. Install Insulation Jacket on Boiler Shell 

22.Install Insulation to Reduce Heat Loss

REDUCE BOILER LOAD

23.Repair Steam Leak(s)

24.Repair Failed Steam Trap(s) 

25.Reduce Boiler Blowdown 

26.Return Condensate to Boiler(s)



BOILER AND STEAM PLANT ECM’S +

REDUCE BOILER LOAD

23.Repair Steam Leak(s)

24.Repair Failed Steam Trap(s) 

25.Reduce Boiler Blowdown 

26.Return Condensate to Boiler(s)

27.Shut Off Steam Tracer(s) During Summer 

28.Shut Off or Turn Back Boiler During Long Periods of No Use 

29.Change Boiler Steam Pressure 

30.Replace Continuous Gas Pilot(s) with Electronic Pilot(s) 

31.Install Stack Damper(s) to Reduce Natural Draft Heat Loss 

32.Pressurize Condensate Return System 

33.Reduce or Utilize Flash Steam 

34.Reduce Boiler Load and/or Steam Requirement

BOILER AND STEAM PLANT ECM’S +

WASTE HEAT RECOVERY

35.Install an Economizer to Preheat Boiler Feedwater 

36.Install Heat Exchanger to Preheat Boiler Makeup or 
Feedwater


37. Install Heat Exchanger to Recover Blowdown Heat 

38.Install Recuperator to Preheat Combustion Air 

39.Recover Waste Heat to Supplement (Domestic) Hot Water 
Demand


40. Recover Heat from Boiler Flue Gas to Supplement Bldg Heat 

41.Install Heat Recovery Steam Generator on Incinerator 

42.Direct Contact Condensation Heat Recovery

BOILER AND STEAM PLANT ECM’S +

OTHERS

43.Vary (Domestic or Heating) Hot Water Temp. Based on Demand

44. Eliminate Air Conditioning in Boiler Room 

45.Install Back Pressure Steam Turbine for Cogeneration 

46.Switch to an interruptible Natural Gas Source 

47.Request Change to a Different Utility Rate Schedule 

48.Switch to a More Economical Fuel Source 

49.Install Heat Pump to Supplement (Domestic) Hot Water Demand 

50.Replace Electric Boiler(s) with Natural Gas Fired Boiler(s) 

51.Install a Satellite Boiler 

52.Install a Variable Frequency Drive on Pump(s) and Fan(s) 

53.Replace On/Off Control System with Variable Firing Rate



	 	 SI STEAM TABLES
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