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SSI Value Statement

The primary goal of Spirax Sarco is to 
assist our customers  with improving the 

function of their energy systems.



Spirax Sarco Global Resource



Product Range
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Save Energy Now ALLY

• Leverage collaborations and partnerships to expand 
outreach, resources, and impact  

• Build a nationwide network of partners to provide 
resources and incentives to help industry meet goals



Save Energy Now ALLY 
 Based on ongoing research, ITP is pursuing new ALLY 

Organizations

− States
− Trade Associations & Allies
− Suppliers & Vendors
− Public officials
− Utilities – gas, electric, water
− Regional Affiliations
− Universities & Colleges
− Federal Agencies
− National Laboratories
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Industry and Energy Use
• The U.S. manufacturing sector consumes more energy than any 

other portion of the economy. Industry represents approximately 
32% of total U.S. energy consumption.



Driving Forces for System 
Optimization!

More Than Just the Cost Of Energy!



Energy 
Costs

Safety

ReliabilityProductivity

Environment

Driving Forces – More Than Just the Cost Of 
Energy!

Profitability

Product 
Quality

Presenter
Presentation Notes
In 1888 a company named Sanders, Rehders and Company was formed in London. Its main business was to sell steam traps and related steam products. 
 
You can see the link to the Sarco name from the letters which are highlighted on the slide. 
 
In the early years many products were imported from Germany, one of which included a thermostatic trap with a Spiral element. The name of the product, the Spirax trap, also became part of our company name.  
 
We’ve come a very long way since the 19th century and today our steam business is global, forming part of the Spirax Sarco Engineering plc Group. 
 
The company has been listed on the London Stock Exchange since 1959. 



Striving for maximum efficiency

Define 
Scope    
Issues

Measure 
Meter and Test

Analyze 
STMS             

Survey and 
Thermal Report 

Root Cause

Improve 
Best Practices 

Life Cycle 
Analysis

Control 
Re-Survey    

Re-Assess  &
Train

Corporate
Champion



Prioritized Steps to Optimization :
• Phase I – Define Goals & Benchmark Critical Utilities
o Meter Major Inputs and Outputs

•Phase II – Analyze 
oUtilize DOE Fuel Based Software and Other Decision 

Support Tools 
oSteam Trap Survey
oCondensate Recovery Evaluation
o Process Efficiency Evaluation
oThermal Imaging Evaluation 

• Phase IIl - Repairs  & Improvements
oComplete repairs of both Failed Open and Cold steam 
traps
oInsulate Piping and Fittings
oRepair and Improve Processes and Systems

• Phase lV – Control
oSchedule next survey
oTrain critical Personnel



Getting To Know Your Plant

Measuring, Modeling and 
Managing Steam 

Systems



Steam System Optimization

Boiler House
• Boiler Efficiency
• Excess Air & Flue Gas Losses
• Casing Surfaces Losses
• Blowdown Losses

Steam utilization losses
• Pressure Reduction
• Managing Flash
• Steam Trapping
• Steam leaks

Distribution losses
• Poor or lack of insulation
• Dead end lines

Condensate Return
• Condensate Makeup
• Condensate losses: Steam Traps    

Discharging to drain
• Flash Steam Losses
• Feed Tank Flash Steam Losses. Spray 

Condensing

Identify Steam System Losses



Steam System OptimizationEnergy Balance

Does it all add up ?

Metered Steam
Energy Out

Boiler

% Condensate Return

Steam 
Utilization

Condensate 
pump

Distribution losses

% Boiler 
Blowdown ?

Condensate
Losses ?

Flash Losses

Boiler losses
(Stack & Casing)

Steam Trap
Losses

Distribution 
Losses

Steam Utilization 
Losses

Feed Water

% Makeup
Water ?

Metered
Fuel/Energy In



Steam System OptimizationMinimum Required Measurements

• Fuel Flow and Totalizer
• Steam Flow to Process and 

Totalizer
• Highly Recommended 

Measurements are Makeup 
Water, feed water and 
Condensate Return

• Boiler Cycles of Concentration:  
Water Treatment Specialist



Steam System Optimization
Steam “Best Practice” System Modeling Tools

• Steam System Scoping Tool (SSST):
o Used to perform initial self assessments to profile and grade existing 

steam system operations and management against BestPractices.

• Steam System Assessment Tool (SSAT):
o Used to develop approx. real steam system models. Quantifies the 

magnitude-energy, cost, and emissions savings of key potential 
steam system improvement opportunities.

• 3E Plus
o Calculates the most economical thickness of industrial insulation for 

existing operating conditions.



Steam System Optimization
Steam System 
Scoping Tool
(SSST)

• Used to develop a greater 
awareness of opportunities 
to improve existing steam 
systems

• Compares existing steam 
system operations to those 
from other facilities



Steam System Optimization

Steam System Assessment Tool (SSAT)

• PURPOSE:
o Demonstrate the magnitude of energy, cost, and 

emission savings related to specific steam system 
improvement opportunities

• AUDIENCE:
o Engineers involved with operation and/or improvement 

of steam systems



Steam System Optimization
You Can Use SSAT To Evaluate These Key

Steam Improvement Initiatives

• Real Cost Of Steam
• Reduced Steam 

Demand
• Steam Quality
• Boiler Efficiency
• Alternative Fuels
• Cogeneration 

Opportunities
• Steam Turbines vs 

PRVs
• Boiler Blowdown

• Condensate Recovery
• Steam Trap Operating 

Efficiency
• Heat Recovery
• Vent Steam
• Steam Leaks
• Insulation Efficiency
• Emissions Calculations



Steam System Optimization
Developed in conjunction with the US Government DOE and Oak Ridge 
National Laboratory to assess the impact of energy savings projects on 

Utilities Steam System Modeling with Project 
Improvements



Steam System Optimization

“3E Plus”

• Calculates the most 
economical thickness of 
industrial insulation for existing 
operating conditions.

• Summarizes potential savings 
in energy costs and emissions



Steam System Optimization

Steam Trap Survey



Steam System Optimization
Steam Trap Management System



Steam System Optimization
Steam Trap Inventory

Trap Location Location Detail Model Connection 
Size

Connection 
Type Application Pressure Condition Map 

Number Height Drawing 
Number

0039 ASPHALT CP5 E/ RECOVERY 1 POT TD52 1" (25mm) Screwed Tank Coil 150 Failed Open 3 7' 12204000
0043 ASPHALT CP5 E/ RECOVERY 1 POT WD600 3/4" (20mm) Screwed Tank Coil 150 Failed Open 3 1' 12204000
0044 ASPHALT CP5 E/ RECOVERY 1 POT WD600 3/4" (20mm) Screwed Tank Coil 150 Failed Open 3 1' 12204000
0051 ASPHALT CP5 1ST RACK TRUCK LOAD 3-4 TD52 1/2" (15mm) Screwed Drip Utility Station 150 Failed Open 5 3' 12204000
0078 ASPHALT CP5 SW/ TK 24 PIPERACK WD600 1" (25mm) Screwed Tracer 150 Failed Open 10 3' 12204000
0081 ASPHALT CP5 SW/ TK 24 PIPERACK WD600 1" (25mm) Screwed Tracer 150 Failed Open 10 3' 12204000
0084 ASPHALT CP5 SW/ TK 23 TD52 1" (25mm) Screwed Drip 150 Failed Open 11 12' 12204000
0088 ASPHALT CP5 S/ TK 24 PIPERACK TD52 1" (25mm) Screwed Drip 150 Failed Open 13 12' 12204000
0092 ASPHALT CP5 N/ TK 33 HIGH RACK TD52 1" (25mm) Screwed Tracer 150 Failed Open 14 12' 12204000
0093 ASPHALT CP5 S/ TK 29 WD600 1" (25mm) Screwed Drip 150 Failed Open 15 12' 12204000
0094 ASPHALT CP5 S/ TK 29 TA501 1/2" (15mm) Screwed Tracer 150 Failed Open 15 12' 12204000
0113 ASPHALT CP5 E/ TK 34 TD52 1/2" (15mm) Screwed Tracer 150 Failed Open 18 1' 12204000
0115 ASPHALT CP5 E/ TK 34 TD52 1/2" (15mm) Screwed Tracer 150 Failed Open 18 1' 12204000
0116 ASPHALT CP5 NE/ TK 34 TD52 3/4" (20mm) Screwed Drip Utility Station 150 Failed Open 18 3' 12204000
0117 ASPHALT CP5 SE/ TK 121 UNK 1/2" (15mm) Screwed Tracer 150 Failed Closed 19 1' 12204000
0119 ASPHALT CP5 SE/ TK 121

 
SW 1/2" (15mm) Screwed Tracer 150 Failed Open 19 1' 12204000

0120 ASPHALT CP5 SE/ TK 121
 

SW 1/2" (15mm) Screwed Tracer 150 Failed Open 19 1' 12204000
0122 ASPHALT CP5 SE/ TK 121 OPT 1/2" (15mm) Screwed Tracer 150 Failed Open 19 1' 12204000
0123 ASPHALT CP5 SE/ TK 121 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 19 1' 12204000
0124 ASPHALT CP5 SE/ TK 121 OPT 1/2" (15mm) Screwed Tracer 150 Failed Open 19 1' 12204000
0125 ASPHALT CP5 SE/ TK 121 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 19 1' 12204000
0127 ASPHALT CP5 SE/ TK 121 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 19 1' 12204000
0128 ASPHALT CP5 SE/ TK 121 TD52 1/2" (15mm) Screwed Tracer 150 Failed Open 19 1' 12204000
0134 ASPHALT CP5 S/ TK 121 AT TANK OPT 1/2" (15mm) Screwed Tracer 150 Failed Open 21 1' 12204000
0136 ASPHALT CP5 S/ TK 121 AT TANK OPT 1/2" (15mm) Screwed Tracer 150 Failed Open 21 1' 12204000
0138 ASPHALT CP5 E/ TK 121 TD52 1" (25mm) Screwed Drip 150 Failed Open 20 10' 12204000
0143 ASPHALT CP5 SW/ TK 141 HIGH RACK TD52 1" (25mm) Screwed Tracer 150 Failed Open 22 20' 12204000
0144 ASPHALT CP5 W/ TK 141 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 22 1' 12204000
0149 ASPHALT CP5 SW/ TK 141 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 22 1' 12204000
0152 ASPHALT CP5 SW/ TK 141 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 22 1' 12204000
0153 ASPHALT CP5 SW/ TK 141 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 22 1' 12204000
0164 ASPHALT CP5 W/ TK 20 M7 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 27 1' 12204000
0165 ASPHALT CP5 W/ TK 20 M7 OPT 1/2" (15mm) Screwed Tracer 150 Failed Closed 27 1' 12204000
0168 ASPHALT CP5 SW/ TK 551 TD52 1/2" (15mm) Screwed Tracer 150 Failed Open 28 1' 12204000
0173 ASPHALT CP5 SW/ TK 28 WD600 1" (25mm) Screwed Drip 150 Failed Open 30 12' 12204000
0174 ASPHALT CP5 SW/ TK 28 WD600 1" (25mm) Screwed Drip 150 Failed Open 30 12' 12204000
0176 ASPHALT CP5 SW/ TK 28 WD600 1" (25mm) Screwed Tracer 150 Failed Open 30 12' 12204000
0180 ASPHALT CP5 NW/ TK 5501 OPT 1/2" (15mm) Screwed Tracer 150 Failed Open 31 3' 12204000
0186 ASPHALT CP5 NE/ TK 5501 C-42 3/4" (20mm) Screwed Drip 150 Failed Closed 33 1' 12204000
0192 ASPHALT CP5 E/ TK 5501 TD52 1" (25mm) Screwed Drip 150 Failed Open 33 1' 12204000

     

Mapping Data



Steam System Optimization
Overall Survey Results

2007

2008

2007

2008



Steam System Optimization
CO2 Emissions Reduction

28,517 tons/yr of CO2 
emissions from 669 failed open 

steam traps in 2007

12,141 tons/yr of CO2 
emissions from 351 failed open 

steam traps in 2008

16,376 tons/yr of CO2
emissions eliminated



Steam System Optimization
$189K Savings Potential!!!



Steam System OptimizationSteam Trap TCO



Steam System Optimization

Pending Disaster :
26.2 % COLD – 1,620 steam traps which should 
otherwise be in use are failing to perform their 
function to remove condensate.

Condensate not removed from the steam system 
results in:
Corrosion - system degradation / leaks
Waterhammer - potential safety issue
Freezing - pipe ruptures
All can cause system DOWNTIME and loss of 
PRODUCTION

COLD Steam Traps



Steam System Optimization

Cold Steam Main Drip 
Traps:
o Waterhammer is extremely 
dangerous and can be life 
threatening
o Ruptured Steam Mains 
cause major plant shutdowns 
and expensive repairs
o Waterhammer KILLS

Piece of pipe traveled over WAP Admin Building an estimated 400+ 
yards, before hitting and bringing down two (2) 345 kV transmission 
lines and falling in parking lot.



Steam System OptimizationCOLD Steam Traps



Steam System Optimization

Steam Leak Survey



Steam System Optimization

• Safety
• Energy Loss
o Causes system degradation
o Corrosion 
o Vibration / Thermal Shock
o Impaired System Performance
o Safety
o Safety
o Safety

Identify Steam Leaks



Steam System Optimization
System Improvements



Steam System Optimization

Thermal Loss Survey



Steam System Optimization
Steam Distribution Thermal Survey

• Thermal Survey of Steam 
Distribution Piping with 
report of BTU loss 
estimates
o 118 locations found
o 842,000 BTU per hour

• Log and Mapped (red 
line) locations 

• Determine locations that 
can be repaired or 
improved

• Findings presentation to 
facility staff



Steam System Optimization

Condensate Recovery



Steam System Optimization
Condensate Recovery Survey

Condensate Recovery saves:

-Water costs

-Preheating energy costs

-Chemical treatment costs

-Effluent costs

-Boiler Blowdown % (Efficiency)

-Emissions

-Damage to infrastructure

-Safety incidents

(Just 16 gpm can save over $123,000.00 
per year and 8,400,000 gpy)



Steam System Optimization
Condensate Recovery



$76K Savings Potential



Steam System Optimization

Flash Recovery



Steam System Optimization

Flash Recovery Project 



$63K Savings Potential



Steam System Optimization

Flash Recovery Project –Results

Capital Cost = $290,000

Benefits

•Fuel savings – sensitivity analysis

•Water savings = 18,000,000 gal/year

•Chemical savings



Steam System Optimization

Process Inefficiency



Steam System Optimization
Identify and eliminate Improper Piping Practices



HX Drainage 
Issues



Steam System Optimization
Steam User / Process Efficiency Study

Clean Steam for Humidification?
• Less the 5 years old
• Building seats 23,000 people
• 11 Clean Steam Generators
• AHU contamination



Steam System Optimization
Steam User / Process Efficiency Study
New Clean Steam Humidification System:

• Controlled at 30% RH

• 11 to 5 Clean Steam Generators Pkg. 
w/Feedwater Filtration (properly sized)

• SS Clean Steam Distribution Piping

• SS Steam Humidifiers



System Improvements



TRAINING



Spirax Sarco 
Training Courses

Introduction to Fundamentals

Installation and Maintenance
•Steam Traps and Condensate Pumps
•Pressure and Temperature Control 
Systems

Engineering and Design
•Steam System Design
•Advanced Steam System Design

Workshops
•Condensate Recovery Workshop
•Pressure and Temperature Control 
Workshop
•Boiler Room, Level Control and 
Metering Workshop

Specialty Courses
•Steam Utilization for HVAC Applications
•Steam Utilization in Universities
•Clean Steam Utilization
•Steam Utilization in the Hospital 
Industry

Columbia
1150 Northpoint Blvd
Blythewood, SC 29016

Chicago
1500 Eisenhower Lane

Suite 600
Lisle, IL 60532

Houston
203 Georgia Avenue
Deer Park, TX 77536

Allentown
4647 Saucon Creek 
Road
Suite 102
Center Valley, PA 
18034
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