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  Clayton Industries
 

Worldwide Headquarters
 
City of Industry, California
 

Established in  1930 
 

Privately Owned
 



   

 Clayton Industries
 

Bornem, Belgium Mexico City, Mexico
 

Maquiladora Plant  
Tijuana, Baja Mexico  

Service &  Chemical Sales  Headquarters  
Cincinnati, Ohio,  USA   
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Clayton  Industries 
 
Thermal  Products
  

Steam Generators      -     Fired and Un-Fired Units  
25 to 1500 BHP,   Saturated Steam  

   200 to 1500 BHP,  Superheated Steam   
         Pressures up to 3000 psig  
    Low NOx  Burners - 50 to 1500 BHP       

Feedwater Treatment Systems  Atmospheric,  D/A, and Semi-Closed Systems 
Automatic Water Softeners 
Chemical Injection Systems 
Blowdown Systems 

Chemicals - Feedwater Treatment 
Condensate Treatment 
Cooling Tower Treatment 



 
 

Clayton  Industries 
 
 Major Design  Features 
 

Counter-Flow Heat Exchanger
 
Controlled Circulation
 



 How We Make Steam
 



  
    
Clayton Industries 

Main Steam Generator Components
 



Clayton Industries 

Positive Displacement Feedwater Pump 



 

  
 

 
 

Consistent Quality Steam
 

Steam Separator
 
99.5% Quality
 

Fixed Vane design
 



  

   Clayton Industries 
Typical Steam Generator System 





  
   

Unique Coil Design
 
Controlled Circulation, Counter Flow Heat Exchanger
 



   Typical Coil Assembly
 



 

  

   

    

 

  

Coil Features
 

Continuous Mono-tube Coil 

Steel tubing – SA-178 Grade A 

No drums, headers or manifolds 

Entire Coil housed in Steel Jacket 

Ultra-Low Water Volume 



   
 

 
 

 
 

 

 
 

 

 
  

SIGMA-FIRE PRODUCT LINE 

25 to 200 BHP
 

Compact Footprint 

Reduced Noise & 
Vibration 

Off-Mounted FW  pump  

Modulating Controls 

Low NOx  Burners  

High Efficiency 



     
 

 
 

 
 

 

 
 

 

 
 

 
  

E-SERIES PRODUCT LINE 

150 to 1,500 BHP
 

Compact Footprint 

Rapid Start-up and 
Load Response 

High Efficiency  

Modulating Controls 

Low NOx  Burners  

Up to 3000 psig 
Superheat Models  



  
   

 

Clayton Industries
 
Controlled Water Circulation
 

Good Circulation = 
Good  Heat Transfer  

Steam Blanketing = 

Poor Heat transfer
 



 
 

Thermal Efficiency
 



Blow Down Savings
 

Inlet TDS 
@ 150 ppm Fire Tube Boiler 

Blow Down TDS 
@ 3,000 ppm 

Inlet TDS 
@150 ppm 

Feedwater 
Tank 

Inlet TDS 
@6,000 ppm 

Clayton 

Recycle TDS, 
concentrated by 
Separator 

Blow Down 

Blowdown TDS 
@30,000 ppm 



   
 

 
 

     
       

   
 

   
  

   
        

     
     

 
 

 
 

 
 

Design
 
Counter-Flow Heat Exchanger 

Controlled Water Circulation
 

 Using these two principles we eliminate the need for a large vessel . 
This greatly reduces the water volume and size of the heat exchanger 
needed. The benefits are: 

 Smaller physical size and weight 
 Much quicker start-up and load response. 
 Lower radiation and convention losses. 
 Linear thermal efficiency – No penalty for part load operation 
 Reduced blow down by concentrating the TDS in less water. 
 Greatly reduced risk of explosion. 



  
 

            

Clayton Industries
 
Size Comparison
 

Clayton Requires ½ the Floor Space
 



 
    

        
  

           
  

     
      

        
     

         
 

         
 

 

 

Clayton Industries
 
Water / Steam Safeties
 

MAIN FEEDWATER PUMP RELIEF VALVE - Protects pump against blockage in water 
line. 

POLS – Pump Oil Level Switch – shuts off pump if fluid level inside pump either goes up or 
down. 

MTLC – Main Temperature Limit Controller – Dual thermocouple embedded in coil that 
senses fire side metal temperature and shuts down unit if temperature limits exceeded. 

ATS – Auxiliary Thermostat Switch – sensing bulb in Upper body of steam separator that 
shuts down unit if superheat condition occurs. 

LPS – Limit Pressure switch – Shuts down unit if steam pressure approaches relief valve 
setting 

STEAM RELIEF VALVE (s) – Mounted on top of steam separator to protect separator from 
over-pressurization. 



   Coil Dual Thermocouple Assembly
 

ATS Switch



 
  

      

    
    

     
     

     

     
      

 

 

Clayton Industries
 
Fuel / Combustion Air Safeties 


ESC – Electronic Safety Control - Main burner control device. 

Siemens LMV burner management controls. “Non-recycle” type controls requiring 
manual reset after any lockout condition. 

APS – Air Pressure Switch - Senses combustion air pressure and closes gas valves 
if pressure drops below a pre-set level. Requires manual re-set. 

UV Scanner – Monitors flame and de-energizes gas circuit if flame lost. 

GPSH/L – Gas Pressure Switch for both High and Low Gas Pressure - If pressure 
outside of limits, shuts off unit and requires manual reset. 



 

  
 

   
  

   

   
  

 

 

 

Clayton Industries 
Other Safety  Devices  

GROUP MOTOR PROTECTORS – GMPs are provide for protection of 
all electrical motors. 

COOLING AIR PRESSURE SWITCH – shuts down unit if cooling air 
blower on low NOx does not put out proper air pressure. 

VOLUTE TEMPERATURE SWITCH – shuts down unit on low NOx 
units if volute temperature  exceeds limits.   

EIS – Electrical Interlock Switch – De-energizes 115VAC control circuit if 
panel door opened during operation 





  Clayton Industries
A-B  Micrologix  PLC  Based Control Systems 
 



  
  

Siemens LMV51 Linkage-less
 
Burner Management System
 



  
 

Siemens LMV51 Linkage-less
 
Burner Management System
 

Air Damper  
Valve  

Gas 
Actuator  



  

  
 

Clayton Industries
 

Low NOx Systems 


FGR and Fiber Metal
  
Designs available with
 

NOx emissions 

guaranteed down to 
 

6 ppmv 
 



   CLAYTON FIBER METAL BURNER
 



  
  

   

Complete Feedwater Skid Packages
 
All Components mounted on a single deck plate & connected 

together for ease of installation 



  
  

 

Clayton Industries
 
Complete Generator / Feedwater System Skids
 



 Clayton Exhaust Gas Boilers
 





 ENHANCED OIL RECOVERY
 



 OFFSHORE / MARINE
 



 Some of Clayton Customers
 



 

Visit us at www.ClaytonIndustries.com 
 

Thank you!
 

http://www.ClaytonIndustries.com
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