Equipment Measure: Steam Trap Replacement

Measure Description 
Steam systems distribute heat from boilers to space heating and process end uses.  All steam distribution systems contain steam traps.

Steam traps are automatic valves used in every steam systems to remove condensate, air and other non-condensable gasses while preventing or minimizing passage of steam.

Failed open steam traps allow steam to escape to drain or to escape to a condensate return system without providing heating service.  This increases the amount of steam that must be generated to meet the heating demand.  

There are three major types of steam traps; 1) mechanical, 2) thermostatic, and 3) thermodynamic2.  Float and thermostatic traps are generally used for lower steam pressure systems (ranging from 15 – 125 psig) and will be the most common type traps replaced.  All traps are susceptible to wear and dirt contamination and require periodic monitoring to insure their correct operation.  Faulty (open) steam traps can be diagnosed with ultrasonic, temperature, or conductivity monitoring techniques.
Regular stem trap maintenance and faulty steam trap replacement is important to minimize steam production. This measure provides an incentive for replacement of  faulty steam traps.
Market Applicability
This measure is applicable for all core gas customers operating steam boilers.  This measure is applicable to buildings with steam space heating systems, laundries, and plants using steam process heating.  The majority of boilers providing heat for these systems operate within the steam pressure range of  75 psig to 125 psig.  Case studies that surveyed plant steam traps found 16% to 18% 3,5,6 of all traps leaking steam. The case studies covered a hospital laundry, a light industrial facility, and a district heating system.
Terms and Conditions
All replaced steam traps are eligible.    New construction is not eligible.  The location and designation for the replacement steam trap must be provided, along with specification sheet and receipt for the replacement steam trap.
Cost Effectiveness Modeling Measure Data 

Energy savings, installed costs and trap life have been extracted from case studies and are presented below: 
Energy Savings Analysis

[image: image1.wmf]Assumptions

Steam pressure typically 75 – 125 psig, 100 psig average

Atmospheric condensate return

Boiler efficiency 80%

Steam system operates 4000 hours per year

Typical trap ¾ “ float and thermostatic  trap or balanced pressure thermostatic trap 

Case 1 - energy saving calculation

Reference #4 

¼ inch orifice (per Nicholson Steam Traps- N125 series)

Trap will not seat- 1/3 of orifice remains unobstructed for steam flow

0.0164

sq. in. leakage area of orifice- 1/4 " diameter hole with leakage through 1/3 area

0.1443

in. equivalent hole diameter

0.15625

inch diameter for equivalent 5/32" diameter hole

700000000

BTU annual steam loss (8760 hour operation) figure 10 Energy Loss through stem traps 

875000000

BTU annual fuel consumed @ 80 % boiler efficiency

8750

therms

3995

therms loss for 4000 hours/ year operation (all steam is vented)

Case 2- energy saving calculation

Reference #3

11 traps replaced- 

savings

547

kg/hr

1203.4

LBS/hr

109.4

lbs/hr lost per trap

881

btu/lb (enthalpy of evaporation)

96381

btu/hr lost per trap

4819

therms loss for 4000 hours/ year operation (enthalpy of evaporation lost to atmosphere)

Case 3- energy saving calculation

Reference #5

869

traps leaking

111751570

annual steam loss ( 8760 hours)

14.7

Lbs/ hr lost per trap

881

btu/lb h fg

12933

btu/hr lost per trap

647

therms loss for 4000 hours/ year operation (enthalpy of evaporation lost to atmosphere)

Case 4- energy saving calculation

Reference #6

steam pressure  100 psig

leak orifice diameter 1/8 inch,  ( 1/4 " orifice with leakage area obstructed to 33%)

52.8

lbs/hr (Leaking Steam trap Discharge Rate)

881

btu/lb h fg

46517

btu/hr lost per trap

2326

therms loss for 4000 hours/ year operation (enthalpy of evaporation lost to atmosphere)


Case 3 energy savings provides the most realistic energy savings calculation.  It accounts for a large number of  traps with various leakage rates and would be more exemplary of leakage rates experienced in the field than the other cases that require additional assumptions.  An energy loss of 647 Therms per trap per year will be used for the cost effectiveness analysis

Trap Replacement Cost
Replacement trap cost per trap + labor $122 (1)

Measure life
The measure life, of the steam trap, an automatic valve, is 15 years is based on the October 2001 Energy Efficiency Policy Manual for System Controls
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