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G T I  T E S T I N G  L A B O R A T O R I E S  

1700 South Mount Prospect Road | Des Plaines, Illinois | 60018 

 
Brian K. Spillar 
Senior Engineer 
T: 847 768 0658 F: 847 658 0569 
Brian.Spillar@gastechnology.org 

  

 
 
Mr. William Farrell        8/5/2013 
TECO Srl 
19 Walnut Ave. 
Clark NJ, 07066  
(732) 381-2255 
billf@aa-fs.com 
 
Reference GTI Report 20835.1.08 and 111724 Issued 3/16/2012, Rev. B DRAFT 
 
Dear Mr. Farrell: 
 
We have revised the report with clarification and explanation to Table 1.  Our testing utilized a 
custom test rig using data collection instrumentation with calibrations traceable to NIST using 
compressed air.  Copies of these certifications are supplied in the Annex of this report  The 
performance requirement you required was defined by MGL Section 75A of Chapter 164, Ruling 
#14899 (March 1974) Section 8 (c) and (d).  The requirement specified an activation (trip) 
temperature not to exceed 250°F and a post trip flow rate not exceeding 1% of the open (pre-
tripped) flow rate.  All of the submitted units tripped below 250°F and exhibited no detectable 
flow once tripped.  Specifics for each of these are contained in the following text. 
 
 
Pressure Testing 
 
Each of the units was assembled in the test apparatus as shown in Figure 1 through Figure 3. 
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Figure 1.  Documentary Image, General Test Rig Configuration 

 

 

Figure 2.  Documentary Image, Transducer Location and Regulator 
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Figure 3.  Pressure Tap Locations 

 
The initial regulator pressure was set at the no flow condition.  When flowing the FireBag units 
in the un-tripped condition, the inlet pressures dropped significantly and no adjustments were 
made to maintain the regulator set pressure.  High accuracy pressure transducers were used to 
monitor the upstream and downstream pressures and averaged between the replicates of each 
size unit.  These average pressure measurements were then used along with the outlet bore size 
to calculate flow.  These flow rates were then converted from air to methane.  Finally, the 
percentage pressure drops were calculated for all three (3) unit sizes and were found to be within 
approximately 10% between sizes.  The results are presented in Error! Reference source not 
found.. 

FireBag unit mounted here, 
test coupler shown. 
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Table 1.  Pre-tripped Pressure Test Results 

Size:  NPT-Unit Regulator Set Pressure [inWC]
Fitting Inlet Pressure 

[inWC]
Fitting Outlet Pressure [inWC]

Fitting Pressure Differential 
[inWC]

Fitting Pressure 
Drop [%]

Estimated Flow, 
Methane [CFM]

1"-1 5.759 0.542 0.098 0.444 81.9 ----
1"-2 6.290 0.539 0.088 0.45 83.5 ----
1"-3 6.254 0.546 0.1 0.446 81.7 ----

Average ---- 0.542 0.095 0.447 82.5 7.095

¾"-1 6.161 1.583 0.248 1.335 84.3 ----
¾"-2 6.324 1.76 0.322 1.384 78.6 ----
¾"-3 6.327 1.708 0.332 1.376 80.6 ----

Average ---- 1.666 0.301 1.365 81.9 7.562

½"-1 6.276 4.273 1.034 3.239 75.8 ----
½"-2 6.327 4.241 1.018 3.223 76.0 ----
½"-3 6.252 4.257 1.104 3.242 76.2 ----

Average ---- 4.257 1.022 3.235 76.0 5.742
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Equivalent length of the three (3) units was calculated using the following equation and solving 
for L.  All values for air at ambient laboratory conditions: 
 
 
For low pressure, less than 1.5psig: 
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L = Length in Feet 
ΔH = Pressure Drop inWC Average for three runs 
Cr = Factor for viscosity, density, and temperature Air = 1 
Q = Flow Rate CFH 
D = Pipe Inside Diameter, in for Schedule 40 steel pipe 
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Table 2.  Calculated Equivalent Lengths 

Size:  NPT-Unit 
Equivalent 

Length [Feet] 
1" 20.60 
¾" 17.59 
½" 17.50 

 
Trip Point Temperature 
 
Figure 4 shows the units in the pre-tripped condition. 
 

 

Figure 4.  Documentary Image, Pre-tripped Condition 

 
The units were replaced in a laboratory oven set at 212°F.  The temperature of the units was 
monitored using a series of remote thermocouples placed strategically among and in contact with 
them.  After four (4) minutes the remote thermocouples reported a temperature range of 182°F to 
190°F and visual examination indicated that none of the units had tripped.   
 
The oven controller temperature was increased to 234°F and after five (5) minutes the remote 
thermocouples indicated a temperature range of 200°F to 210°F with all units remaining un-
tripped.  After another five (5) minutes elapsed test time, the remote thermocouples read 205°F 
to 221°F and visual observation indicated that the one inch (1") units and half inch(1/2") units 
had tripped while two (2) of the three-quarter inch (3/4") units tripped.  Two (2) min. later the 
remaining three-quarter inch (3/4") unit had tripped.  The temperature at which all of the units in 
tripped ranged from 205°F to 221°F, which was below the specified max trip temperature of 
250° F.  See Figure 5. 
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Figure 5.  Documentary Image, Tripped Condition 

The units were allowed to cool and reassembled into the pressure test rig and tested.  The results 
of this testing indicated the absence of pressure readings on the outlet side of all of the units.  See 
Table 3.  Accuracy of the pressure transducers is certified at 0.08% of full scale (0.008inWC).  
The calculated error in flow measurement was determined to be 0.41%.  This 0.41% value is 
below the specified requirement of 1% of un-tripped flow for the units in the tripped position. 
 

Table 3.  Tripped Pressure Test Results 

Size:  NPT-Unit 
Regulator Set 

Pressure 
[inWC] 

Fitting Outlet 
Pressure [inWC

Flow: [CFM] 

1"-1 6.458 0.000 0.000 
1"-2 6.311 0.000 0.000 
1"-3 6.694 0.000 0.000 
¾"-1 6.336 0.000 0.000 
¾"-2 6.312 0.000 0.000 
¾"-3 6.342 0.000 0.000 
½"-1 6.291 0.000 0.000 
½"-2 6.305 0.000 0.000 
½"-3 6.291 0.000 0.000 
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Thank you for allowing GTI to assist you in this work.  Should you have any additional 
questions please don’t hesitate to contact me. 
 
Sincerely, 
 
 
 
Brian K. Spillar 
Senior Engineer 
 
 
This laboratory maintains A2LA accreditation to ISO/IEC 17025 for specific tests listed in 
A2LA Certificate 2139-01 and meets the relevant quality system requirements of ISO 
9000:2005.  The tests included in this report however are not covered by this accreditation. 
 
Legal Notice 

This information was prepared by Gas Technology Institute (“GTI”) for TECO Srl. 

Neither GTI, the members of GTI, the Sponsor(s), nor any person acting on behalf of any of 
them: 

a.  Makes any warranty or representation, express or implied with respect to the accuracy, 
completeness, or usefulness of the information contained in this report, or that the use of any 
information, apparatus, method, or process disclosed in this report may not infringe privately-
owned rights.  Inasmuch as this project is experimental in nature, the technical information, 
results, or conclusions cannot be predicted.  Conclusions and analysis of results by GTI represent 
GTI's opinion based on inferences from measurements and empirical relationships, which 
inferences and assumptions are not infallible, and with respect to which competent specialists 
may differ. 

b.  Assumes any liability with respect to the use of, or for any and all damages resulting from the 
use of, any information, apparatus, method, or process disclosed in this report; any other use of, 
or reliance on, this report by any third party is at the third party's sole risk. 

c.  The results within this report relate only to the items tested. 

 
 
 
 
 
 
 

Annex of Equipment Certifications ( Next Page) 
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