
Dr. Peter Fuhr

Wi-Fi Sensors, Inc.

Presented by

•Easy Ways to Save Energy Now -
Take Care of those Steam Traps



Together with our industry partners, we strive to:
• Accelerate adoption of the many energy-efficient 

technologies and practices available today

• Conduct vigorous technology innovation to
radically improve future energy diversity, 
resource efficiency, and carbon mitigation

• Promote a corporate culture of energy
efficiency and carbon management

What Is the Industrial Technologies Program ?

The Industrial Technologies Program (ITP) is the lead 
federal agency responsible for improving energy efficiency 
in the largest energy-using sector of the country.
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Who we work with:Energy-intensive industries, such as chemicals, petroleum, forest products,  and metalsMajor value-adding industries, such as food processing, automotive, and fabricated metalsHigh-growth industries, such as computers and electronicsNew energy supply industries, such as ethanol production and biorefineriesTrade associations, NGOs, States, Utilities and Supply Chain Partners



Industrial Sector National Initiative

Goal:
Drive a 25% reduction in industrial 

energy intensity by 2017.



 Welcome/Intro/Logistics
 Presenter:  Dr. Peter Fuhr, CEO, Wi-Fi Sensors

 Seminar length (60 minutes)
 Presentation (interspersed with…)
 Two question and answer sessions
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 Quick Review:  The White House Mandate
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Remarks from govenergy 2007
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Steam Traps…
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Challenge: Steam Trap Failures

 Steam Traps separate condensate 
from dry steam, essential for 
proper operation

 Old technology: 15% - 20% fail 
each year (source: US Dept of 
Energy)

 Typically manually inspected once 
per year.

 Most fail open and leak dry steam 
which cost $15/1,000 lbs 

 $8,000 per year waste, even for 
smallest steam trap



How Steam Trap Monitoring Saves Energy

Typical savings for 1/8” orifice steam trap
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•Steam/Money 
Loss Calculator 
(pt1)



•Steam/Money 
Loss Calculator 
(pt2)



QUESTION AND ANSWER SESSION

Enter your questions using the GoToWebinar questions function.



USER GROUP –

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY

THE FOCUS…
Energy

Thermal Energy Electrical Energy

Heat
Generation

Heat
Distribution

Heat
Utilization Production Building

Motors

Compressed 
Air

Vacuum 

Refrigeration

Lighting

Building Skin / 
Shell

Ventilation

Exhaust

Air ConditionsGenerators

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY



 The project the team focused on available energy 
conservation opportunities from,  

I. Maintenance of steam traps etc. 

II. Improving boiler efficiency & evaluation of the 
energy losses,

III. Insulation of feed water tank, Pipe lines,

IV. Condensate recovery, 

V. Maintenance of heat exchanger, 

VI. Recovering heat from Flue gas

USER GROUP 



USER GROUP –

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY

BESS = Benchmarking 
and Energy 

Management Schemes 
in SME’s

“Horizontal Measure 
List”

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY

Ground  Zero !

www.bess-project.info/

http://www.bess-project.info/�
http://www.bess-project.info/�
http://www.bess-project.info/�


More on ROI – steam traps

Benchmarking demonstration is 
underway at ORNL.  Multiple 
vendors, standards based.

Tangible Results:
Economics and operability
Ease of Use
ROI analysis
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FAQs.  Frequently Asked Questions

#10.  What does a deployed system look like?
Wi-Fi Sensors used for steam trap monitoring (temp+acoustics) 

…at my own plant…



Steam Trap Monitoring at ORNL



http://www1.eere.energy.gov/industry/bestpractices/steam.html



BESS – MANUAL …



USER GROUP – 2008

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY

BESS – MANUAL …



USER GROUP – 2008

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY
BESS – MANUAL …



THE OPTIONS… LEARNED 
FROM BESS….

High Cost Long Term

Low Cost Short Term

USER GROUP -

ENERGY MANAGEMENT IN TEXTILE PROCESSING INDUSTRY



"Lack of Steam Trap Knowledge Is the Weakest Link", By Thomas K.
Lago, PM Engineer Magazine, July 1, 2002.

“The weakest link when it comes to steam systems may not
be an individual component, but a fundamental lack of
knowledge. For example, a steam trap, when properly
installed, may be the most beneficial but least understood
piece of equipment in the system. However, the lack of
knowledge about steam traps and how they function can
result in excessive energy loss, compounded environmental
costs, productivity problems, and yes, safety concerns for
personnel and property”.

STEAM TRAP



STEAM TRAP

 Steam is used as a heating medium through its 
latent heat. That means that the vapor is 
condensed as it gives up its heat content. 

 In order to have continuous steam heat, one must 
continuously remove the condensate formed. 

 A steam trap is nothing but a separation device; 
steam trap continuously removes the condensate 
formed inside the system.

 Proper condensate removal is essential for efficient 
plant and process operation. 

 There are various types of steam traps are 
available, No single type of trap is suitable for all 
applications.



Steam Trap Classification

Steam 
Traps                  

Mechanical Thermostatic Thermodynamic

Mechanical traps are 
based on buoyancy 

principle, it sense the 
density difference 

between steam and 
condensate through 
the use of a float or 

bucket as a 
measuring device. 

Mechanical traps are 
preferred where 

immediate removal 
of the condensate is 

required  

Thermostatic traps 
are intended for 

relatively low 
condensate removal 

capacities and 
typically used in low-

pressure steam 
heating equipment. 
Thermostatic Traps 

includes Bellows 
Trap, Bimetallic Trap 
and liquid Expansion 

Trap etc 

Thermodynamic Trap 
includes Piston Trap, 

Impulse Trap and 
Labyrinth Trap. 

Basically all steam 
traps have the same 
functions. They allow 
condensate and non-
condensable gases to 
escape while holding 

steam in a system 



The required action of steam traps are given 
below;

 Steam trap must vent air and other gases from 
piping and equipment.

 It should prevent the flow of steam into the 
condensate piping system.

 Steam trap must allow only condensate into the 
condensate piping system.

STEAM TRAP



Common Trap Failures



What could happen if Trap fails?

 If condensate is allowed to collect in the pipe line, it 
reduces the flow capacity of steam lines and can lead to 
“water hammer,” with potentially destructive and 
dangerous results.

 Change in the heating cycle timings. 

 Losses of energy 



The Fact!

 The fact to understand is that all new steam devices 
leak a certain percentage of steam even when newly 
installed into a steam system. The most important 
factor is identifying the percentage or quantity of steam 
leakage. 

They perform worse 
when they’re 
installed incorrectly



Steam Trap leaking test standard

 Steam trap leak testing standards formed in the early 1980’s 
by ANSI/ASME. The ASME Code PTC 39.1 is described by 
ASME as follows: 

 This Code covers devices used in removing condensate and 
non-condensable gases from steam systems. It covers 
devices used for intermittent or continuous removal of fluids 
such as steam traps, orifices and valves. The purpose of this 
Code is to specify and define the practice of conducting tests 
of condensate removal devices to determine: 
 (a) Condensate discharge capacity, for specified conditions of 

saturated and sub cooled condensate and back pressure. 
 (b) Steam loss, under specified conditions.



"Any steam management system should include steam 
trap monitoring as a basic tool to reduce waste, costs, and 
environmental liability. Whether this is conducted 
manually or automatically will depend on the size of the 
site, the number of traps, the number of personnel, and 
the urgency of repair.” 

“In steam systems that have not been maintained for 
3-5 years, between 15 to 30% the installed steam 

traps may have failed-results steam leaks. Experts 
claim that leakage in a steam trap may results in 

increasing in the operational costs. Further experts 
estimate that in a plant with no active steam trap 
testing and repair program, 50% of the traps are 

blowing steam. With monthly inspection and 
prompt repair, this figure can be reduced to fewer 

than 3%”.

Results from 
DOE/ITP/EERE  TEAM 
Meeting (ORNL 2008-
2009)



The equation used to calculate the stipulated savings from loss
through a trap that has failed: (Masoneilan Formula) Ref:
UNFCCC - AM0017/Version 02

Lt,y = FTt,yX FSt,yX CVt,yX ht,yX {(Pin,t-Pout,t) X (Pin,t+Pout,t)}1/2

where; Lt,y = Is the loss of steam due to the steam trap t during the period y in Kg of 
steam. 

FTt,y = Is the failure type factor of steam trap t during the period y.

FSt,y = Is the service factor of steam trap t during the period y.

ht,y = Are the hours of steam trap t is operating during the period in y in hours. 

Pin,t = Is the pressure of the steam at the inlet of steam trap t in psia. 

Pout,t = Is the pressure of the condensate at the outlet of steam trap t in psia. 

Condition: The equation is only valid for outlet pressures  Pout,t≥ (Pin,t/2); Hence 
if this condition is not satisfied; use {Pin,t/2} in the formula.). 



Type of Failure           FT
Blow thru  ------------ 1 
Leaking     ------------- 0.25
Rapid cycling --------- 0.2 

Application                           Capacity Safety factor S   Service Factor FS
Process steam traps                               1.75                                0.9  
Drip & tracer steam traps                        3                                     1.4 
Steam flow (No condensate)             Very large                             2.1  

Factors Used for the 
Calculation

Based on type of failure & type of trap

CV = 22.1 X D2

Where,
CV = Is the Flow Co-efficient.
D = Is the diameter of the Orifice of the steam trap in Inches.



QUESTION AND ANSWER SESSION

Enter your questions using the GoToWebinar questions function.



Maintenance Schedule for Steam Traps
Recommended time schedule for testing steam traps

 Process steam traps Every 3 months

 High pressure (150 psig) steam traps Every 6 months

 Low to medium pressure (30-150 psig) steam traps Every 6 months

 Building heating steam traps Twice a heating season.



Testing Steam Trap Functionality

 Visual Inspection 

 Temperature Measurement – Sense 
upstream and downstream temperatures 
with contact pyrometers or infrared 
detectors. 

 Ultrasonic Detection – Ultra sonic sound 
devices. 



Site-wide 
Energy 

Intensity
Primary Steam 
Lines

Secondary 
Steam Lines

Steam 
Pressure 
Reducers

Good
BadSteam Traps

Good          
Bad

5 May 10

The size of many DOE facilities makes running wires too expensive 
(let alone difficult to install)



Enter the Dept of Energy ITP Wireless Program

Secure
Reliable
Standards-Based
Wireless Sensor Networks



Transformational Energy Action Management (TEAM) 
Wireless Energy Efficiency Keys Initiative Workshop

Wayne Manges, Teja Kuruganti, Elliott Levine, Brian Kaldenbach, Peter Fu

5/11/2010

40

Ways of Using Wireless Technology to Help You 
Reduce Energy Usage at your Facility



Wireless for Federal Facilities



Wireless for Federal Facilities

September 4, 2009 article:

Fed facilities require 802.11-based wireless (due 
to security and performance requirements)



Are there any examples of wireless already being 
used for energy savings?

• Show me some examples…..
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Wired vs Wireless costs: in-building
 In-Building Systems:   temperature sensors,  in-plenum wiring. The cumulative wiring distance for all 

temperature sensors is about 3000 feet with the majority loose in-plenum wiring. Eighteen AWG cable is 
assumed for sensor connections at an approximate cost of $0.07/ft. and a labor cost of $1.53 per linear foot of 
wiring (RS Means 2001). The cost for the wireless system includes an assumed installer mark-up of 50%. For 
the radio frequency (RF) surveying and RF installation we estimated the labor rate of $100 per hour for an 
engineer. For simplicity, the labor cost for battery change-out, expected to occur every 5 years, is not 
included. This activity can be estimated at about $300, assuming a battery cost of $3 per battery and 2 hours of 
labor for replacing 30 batteries.

Cost Component Cost Cost

Wired Design Wireless Design

Sensors $1800 $2152 [1]

Wiring $4800 [2] -

Communication and 
Signal Conditioning 
Hardware

- $1475

Labor --- [3] $800

Total Cost $6600 $4427
Average Cost per 
Sensor

$220 $148

•[1] Temperature sensors each with an integrated transmitter. [2] Including labor for installation.

•[3] Included in cost of wiring
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Wired vs Wireless costs: retrofit 

 Constant length of 3000 ft for the wiring. For the retrofit example, we establish a wiring 
cost of $6,600, assuming a cost per linear foot of $2.20 including wires. For new 
construction, we assume a reduced wiring cost (because of easier access) in the 
amount of $2,010 for a cost of $0.67 per linear foot. In each case we assumed that 
wiring conduits already exist and thus, the wiring cost excludes the cost associated with 
installing conduits.

•In the situations examined, the wireless systems are ~25% cheaper than wired. 

•In cases where retrofit conduit would have to be installed, the cost of the 
wireless systems are ~90% cheaper than wired.

•In certain historic buildings instances, building codes and restrictions will 
simply make it prohibitively expensive to use a wired solution; wireless is the 
only option.
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Wired vs Wireless costs & Time 

•Time/Disruption of Installation:

•Conclusion:  “Installing wireless systems is considerably faster than wired 
systems and  caused significantly less disruption to the occupants.”

Cost 
Component

Cost Cost

Wired 
Design

Wireless 
Design

Sensors $636 $752
Wiring $168 [1] -
Communicatio
n and Signal 
Conditioning 
Hardware

$1903 $805

Labor $2179 [2] $450
Total Cost $4886 $2007
Average Cost 
per Sensor

$407 $167

Cost 
Component

Cost Cost

Wired Design Wireless 
Design

Sensors $1800 $2152 [1]

Wiring $4800 [2] -
Communication 
and Signal 
Conditioning 
Hardware

- $1475

Labor --- [3] $800
Total Cost $6600 $4427
Average Cost 
per Sensor

$220 $148
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Wired vs Wireless deployment time

•Study by Ingersoll-Rand:  

•“Installation time for a wireless versus wired system was 5-10 times less.  
Restated, it took, on average, 7.2 times longer to install the wireless 
system than the comparable wired system.  Connection to the control 
system for each was approximately the same.”

•“As the number of sensors and the complexity of the installation location 
(refinery, office building, historic structure) increased the time savings 
associated with the wireless system increased to, on average, 13 times 
quicker when a 50+ sensor/transmitter system was installed across 
multiple floors of a downtown Chicago office building.”

•Conclusion:  “Installing wireless systems is considerably faster than wired 
systems and  caused significantly less disruption to the occupants.” 
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Lot’s of talk…is there anything underway?
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Summary

•..and in Summary…
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The impetus  DOE
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Links and Resources
ITP webcasts by clicking the links below:
October 30, 2008: Quick PEP Tool Demonstration and 

Results

November 6, 2008: Energy Assessments: What are 
the Benefits to Small and Medium Facilities?

November 13, 2008: Assessing Data Center Energy 
Use

November 20, 2008: Super Boiler Technology

Learn More
To learn more about the Save Energy Now program, 

including information about no-cost energy assessments, 
software tools, and additional

resources, training, tip-sheets, and sourcebooks, please 
visit ITP’s Save Energy Now Web site: 
http://www1.eere.energy.gov/industry/saveenergynow/. 

Stay Informed
Sign up to receive ITP’s free monthly e-

newsletter, E-Bulletin, BestPractices 
quarterly journal e-magazine, Energy 
Matters, and partner with ITP to Save 
Energy Now:

http://apps1.eere.energy.gov/industry/save
energynow/partners/

https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/213748714�
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/213748714�
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/528670336�
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/528670336�
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/793551770�
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/793551770�
https://webmail.energetics.com/exchweb/bin/redir.asp?URL=https://owa1.nrel.gov/exchweb/bin/redir.asp?URL=https://www1.gotomeeting.com/register/292824595�
http://www1.eere.energy.gov/industry/saveenergynow/�
http://apps1.eere.energy.gov/industry/saveenergynow/partners/�
http://apps1.eere.energy.gov/industry/saveenergynow/partners/�


For further information:

• Wayne Manges, mangesww@ornl.gov

• Peter Fuhr, peter.fuhr@wi-fisensors.com

• Joe Lake, lakeje@ornl.gov

http://www.energysolutionscenter.org/boilerburner/Eff_Improve/Steam_Distribution/Steam_Trap_L
eaks.asp

http://www1.eere.energy.gov/industry/bestpractices/steam.html

Steam Trap Leak Info:
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QUESTION AND ANSWER SESSION

Enter your questions using the GoToWebinar questions function.
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