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1.0 INTRODUCTION 

This document, prepared by Honeywell Aerospace, Phoenix, AZ (Honeywell), contains the final 
test report (public version) for the U.S. Department of Transportation/Federal Aviation 
Administration (USDOT/FAA) Alternative Fuels Propulsion Engine Durability Evaluation and is 
submitted in accordance with contract data requirements list (CDRL) of USDOT contract 
DTRT57-11-C-10053. 

This program addresses the aviation industry’s need to evaluate the impact of alternative 
aviation fuel [synthetic paraffinic kerosene (SPK)] blends on engine durability.  The particular 
SPK being evaluated during this effort was made from Hydroprocessed Esters and Fatty Acids 
(HEFA) made from animal fats, however, other potential alternative SPK fuels include HEFA 
fuels made from vegetable oils and fuel derived by Fischer-Tropsch (F-T) synthesis from 
unconventional sources (such as coal, natural gas, biomass, or combinations thereof). 

The evaluations performed as part of this effort included assessing the impact of a 50/50 blend of 
HEFA SPK fuel mixed with conventional petroleum-derived Jet A fuel on the major combustion 
system components of a HTF7000 turbofan propulsion engine over the course of a 500-cycle 
endurance test.  The design of the HTF7000 fuel system and hot section are similar to much 
larger propulsion engines in commercial and military aircraft.  The similarity of the HTF7000 to 
larger main engines allowed for a complete endurance test that was directly representative to 
larger engines but only required the limited amount of fuel that was available for testing.  

2.0 OBJECTIVES AND SUCCESS CRITERIA 

The HTF7000 Engine, shown in Figure 1, is Honeywell’s state-of-the-art turbofan propulsion 
system, producing 7,000 lbs of thrust at takeoff at an Overall Pressure Ratio (OPR) of 22.  This 
propulsion system entered into service in 2004.  

Today the HTF7000 powers the Bombardier Challenger 300 super-mid-sized BGA aircraft.  Two 
new applications are currently in development: the HTF7250G for the Gulfstream G280 aircraft 
and the HTF7500E for the new Embraer Legacy 450 and 500 aircraft.  Over 500 HTF7000 
engines are in the world-wide fleet today.  With the additional two applications above, the fleet is 
projected to grow to more than 3,500 engines, accumulating nearly two million flying hours per 
year by 2020. 

The HTF7000 engine is a 4.2 bypass ratio, two-spool, co-rotating turbofan engine.  It features a 
single-stage, high-efficiency fan rotor that is driven directly by an un-cooled, three-stage LP (low 
pressure) turbine.  The engine compressor core consists of four axial compressor stages with 
two stages of variable and three stages of non-variable vanes; and a single stage centrifugal 
compressor.  The axial and centrifugal compressors are driven by a two-stage, cooled HP (high 
pressure) turbine.  The combustor is an annular through-flow, effusion-cooled low-emissions 
configuration similar to those used on larger engines.  To reduce noise and improve propulsive 
efficiency, a forced mixer is used to merge the fan bypass and core flows together prior to their 
exiting the engine.  The engine includes a full-authority digital control (FADEC) system, which 
features dual-channel electronic control units. 
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Figure 1.  HTF7000 Engine Cutout. 

The Service-Life Demonstration (SLD) endurance cycle shown in Figure 2 was used for the fuel 
evaluation and reflects that of an executive jet application.  This SLD cycle has been used 
extensively in the past with Jet A fuel and is very similar to the endurance cycles used by Pratt & 
Whitney (P&W) to evaluate the Sasol FSJF and by General Electric (GE) to evaluate FAME-
contaminated jet fuel.  After start and a three-minute pause at ground idle (GI), the engine 
performs a typical two-minute takeoff (TO) sequence followed by 11.5-minutes at a simulated 
flight condition.  Landing and deceleration is then simulated followed by a three-minute pause at 
ground idle and shut down.  The total SLD cycle time is 24 minutes resulting in 200 hours 
accumulated for a 500-cycle test.  The HEFA-SPK fuel evaluation was part of a planned 1,227 
SLD cycle endurance test with the HEFA-SPK fuel blend being used until the fuel was 
completely consumed.  The endurance test was then continued with conventional Jet A until the 
1,227 SLD cycles were completed. 

Each 1,227 SLD cycle endurance test accumulates approximately 500 hours of actual engine run 
time.  The SLD cycle is designed to simulate flight conditions so that one SLD cycle provides the 
hot-section (combustor, turbine nozzles and blades, etc.) thermal cycling that would be 
experienced over the course of a typical business aviation flight.  The thermal cycling that is 
experienced over the course of a 1,227 SLD cycle endurance test is equivalent to 2,000 engine 
hours; with 4,000 engine hours being the designed engine overhaul minimum.  With respect to 
the fuel system components (HMU, EFDV, etc.), the more appropriate time for evaluation is the 
actual engine test hours due to the lack of thermal cycling experienced in the fuel system 
components. 

The hot section components, the combustor and turbine sections, were borescope inspected on 
regular intervals to document any degradation.  The engine fuel wetted components such as the 
fuel flow divider valve (EFDV), the hydro-mechanical unit (HMU), and the fuel nozzles received 
pretest and posttest inspections and functional checks.  The EFDV and HMU were disassembled 
for visual inspection of internal components. 
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Figure 2.  Service-Life Demonstration Cycle. 

3.0 TEST EQUIPMENT 

The test asset identified for this 500 SLD cycle endurance test with the HEFA-SPK blended fuel 
was Build 3 of AS907-3-1E Engine S/N 940B (designated 940B-3).  The combustor and much of 
the hot-section related hardware in 940B-3 was used previously on a 1,228 SLD cycle test 
(Engine 930B-3) and even more hardware was carried over from the 1,242 SLD cycle test 
(Engine 940B Builds 1 and 2) run between 930B-3 and 940B-3.  The combustor test history is 
shown in Table 1. 

Table 1.  Combustor Test Asset History. 

Model Cycles Actual Hours Equivalent Hours 

930B-3 1,228 447:53 ~2,000 
940B-1 & 2 1,242 544:29 ~2,000 

Total  2,470 992:22 ~4,000 

Several heat shields used in the combustor showed significant deterioration during the 930B-3 
portion of the testing due to atomizer misalignment with the combustor and swirlers; the 
combustor dome was out of tolerance.  The misalignment issues were remedied between 930B-
3 and 940B-1 testing.  As a result of the deterioration, 14 of the 16 swirlers were replaced with 
new hardware and only two of the most deteriorated swirlers were allowed to continue onto the 
940B-1 build and subsequently 940B-3 specifically to observe the deterioration progression.  

Most of the heat shields from 930B-3 were carried over to 940B-1 and have accumulated 4,000 
equivalent hours prior to 940B-3.  Four of the heat shields for 940B-3 were new and were part of 
a development evaluation.  Table 2 provides details as to which swirlers and heat shields were 
carried over from the previous engine builds by showing the equivalent time accumulated on 
each individual piece of hardware.  

The combustor liners for the 940B-3 engine have accumulated 4,000 equivalent engine hours 
prior to this HEFA-SPK fuel blend evaluation. 
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Table 2.  Swirler and Heat Shield History Prior to 940B-3. 

Location 
Swirler Hours 

(Equivalent) 

Heat Shield Hours 

(Equivalent) 

1 2000 4000 
2 2000 0 
3 2000 4000 
4 2000 0 
5 4000 4000 
6 2000 0 
7 2000 0 
8 2000 4000 
9 4000 4000 

10 2000 4000 
11 2000 4000 
12 2000 4000 
13 2000 4000 
14 2000 4000 
15 2000 4000 
16 2000 4000 

Pretest Inspections and Component Functional Tests 

Fuel system components, including the fuel nozzles, EFDV, and HMU, were functionally tested 
prior to assembling the engine ensuring that the components were functioning correctly prior to 
testing.  These functional checks also provided a baseline for the posttest functional checks that 
were performed at the conclusion of the HEFA-SPK portion of the endurance test.  Pretest 
inspections of all engine hardware were completed with a photo of the combustor shown in 
Figure 3. 

 

 

(a) 

Figure 3.  Pretest Photo of Combustor. 
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Engine Assembly and Test Cell Installation 

The assembly of Engine 940B-3 was completed on November 29, 2011 at the Honeywell-
Phoenix facility.  The assembled engine was then shipped to the San Tan remote test facility for 
staging, installation into Turbofan Test Cell 968 (Figure 4), and initial engine performance 
checks.   

 

Figure 4.  940B-3 Installed in Test Cell 968 at San Tan Remote Test Facility. 

Fuel Delivery and Quality Assurance 

Over 60,000 gallons of neat HEFA-SPK fuel was supplied by the U.S. Air Force as part of this 
USDOT-FAA contract.  The fuel was delivered to the San Tan test facility as neat unblended fuel.  
Upon arrival at the San Tan test facility, delivery tankers off-loaded approximately 6,400 gallons 
of HEFA-SPK fuel into 15,000 gallon fuel storage Tanks 1 or 2, shown in Figure 5.  The tanks 
were then filled with Honeywell Jet A in order to achieve a 50/50 blend in each tank. 

 
Figure 5.  Fuel Tanks at the San Tan Test Facility. 
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Fuel samples were obtained of the neat HEFA-SPK, the Honeywell Jet A, and the 50/50 blends 
from each tank of blended fuel that was prepared.  Every fuel sample collected was analyzed for 
specific gravity (SG), viscosity, and lower heating value (LHV) in order to calculate the exact 
blend ratio within each tank.  The measured SG for each blending component and the 50/50 
blend are shown in Figure 6 with the predicted SG value calculated from the averages of the 
blending components.  Each blend had a blending error of less than 0.5 percent, which is well 
within the acceptable blending error tolerance of 3 percent. 

Figure 6.  Specific Gravity of Blending Components and 50/50 Blend. 

Additional chemical analyses were performed on select fuel samples.  Three of the HEFA-SPK 
tanker samples, as well as the Jet A blending component and the subsequent 50/50 blend 
samples, were sent out for full ASTM D-7566 specification analysis.  Results from the first HEFA-
SPK tanker, the Jet A blend component, and the blend from the first mix are shown in Table 3. 

Table 3.  Fuel Properties. 

  
Neat HEFA 

SPK 
Jet A 

HEFA/Jet A 
Blend 

LHV MJ/kg 44.0 43.1 43.5 
Specific Gravity 0.7587 0.8118 0.7852 

Viscosity @ 77ºF cSt 1.79 1.71 1.74 
Viscosity @ 104ºF cSt 1.41 1.37 1.38 

Aromatics vol % 0.0 16.5 9.0 
Freeze Point ºC -54.5 -46.5 -50.0 
Smoke Point mm 45.5 25.5 31.0 
Flash Point ºC 40.0 42.2 40.6 

Water Content ppm 26.56 23.71 24.98 

Temporary Fuel Storage 

Due to delays in engine assembly and the need for the USAF to quickly purge their fuel 
inventory, Honeywell coordinated with Glendale Aero Services in order to temporarily store up to 
20,000 gallons of the HEFA-SPK fuel. Glendale Aero Services leased one of their two dedicated 
Jet A tanks (Tank 2, middle tank shown in Figure 7) located at the Glendale Municipal Airport 
fuel farm for this effort.  The fuel farm was recently built and contained standard water filtration 
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and pumping equipment.  Honeywell representatives visited the fuel farm prior to it receiving any 
fuel to ensure that the fuel farm was capable of meeting the program needs. 

 

Figure 7.  Fuel Tanks at Glendale Aero Services. 

As fuel was required for testing, Desert Refined Products Transport (DRPT), a Honeywell-
Phoenix fuel subcontractor, transported the HEFA-SPK in their Jet A dedicated tankers from the 
Glendale fuel facility to the San Tan Remote Test Facility.  The San Tan tanks were then filled 
with the HEFA-SPK and Honeywell Jet A.  

4.0 TEST RESULTS 

The engine was installed in Test Cell 968 at the Honeywell-San Tan testing facility and was 
released for testing on December 7, 2011.  

Back-to-Back Fuel Performance Comparison 

Before initiating SLD cycles, a back-to-back engine performance comparison was completed with 
conventional petroleum-derived Jet A and the HEFA-SPK/Jet A blend.  There was no noticeable 
performance difference between the two fuels other than the expected 1 percent decrease in fuel 
consumption with the HEFA-SPK fuel blend, due to its higher energy content.  Typical 
performance parameters are shown in Table 4.  The engine was healthy at the start of testing 
with margin for specific fuel consumption, inter-turbine temperatures, and engine speed. 

Pretest Borescope Inspection 

After the engine was installed and prior to initiating endurance test cycles, the hot section was 
visually inspected via borescope inspection.  The pretest borescope inspection was used as a 
baseline for subsequent inspections slated for every 100 SLD cycles.  The inspection included 
detailed visual checks of the combustion system hardware, including photographs of fuel 
atomizers, swirl cups, heat shields, combustor liners, turbine nozzles, and turbine blades.  
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Table 4.  Pretest Engine Performance Parameters. 

Vs TI-8382 Criteria Jet A HEFA Blend 

940B-3 
12/5/11 
Pretest 

12/6/11 
Pretest 

TSFC Margin @ Take-off Thrust +0.82% +0.93% 

ITT Margin @ Take-Off +2ºC +4ºC 

N2 Margin @ Take-Off +212 rpm +204 rpm 

ITT Margin @ MCT 0ºC +1ºC 

N2 Margin @ MCT +178 rpm +170 rpm 

Thrust @ NTO N1 7754 lbs 7745 lbs 

Ground Idle FN (340 lb Max) 325.0 lbs 330.4 lbs 

Fuel LHV, Btu/lb 18499 18732 

Specific Gravity 0.8104 0.7852 

Endurance Cycle Initiation 

Endurance testing commenced on December 8, 2011.  The alternative fuel blend was used 
during the first 345 hours and 851 SLD cycles of the test with interim borescope inspections at 
approximately 100 SLD cycle intervals.  The HEFA-SPK blend portion of the testing was 
completed on January 20, 2012 at which time the fuel atomizers, HMU, flow divider, and fuel 
filter were removed and sent for post-test inspections and functional checks.  The components, 
with the exception of the atomizers which were reinstalled after functional testing, were replaced 
with other development assets for completion of the endurance test. 

Endurance testing continued January 26, 2012 with standard Jet A fuel and the endurance test 
was finished with 1,229 SLD cycles completed on February 8, 2012.  The engine was removed 
from the test cell on February 9, 2012 and returned to Phoenix for teardown and posttest 
analyses. 

Periodic Borescope Inspections 

Borescope inspections were completed after 109, 231, 322, 417, 478, 634, 771 and 851 SLD 
cycles.  No unusual deterioration was observed during any of the inspections.  At the end of the 
alternative fuel blend portion of the endurance test, the engine had completed 851 SLD cycles 
and a posttest borescope inspection was performed 

After each borescope inspection, additional engine performance calibration checks were 
completed to ensure proper engine operation.  The engine performance results showed no signs 
of engine deterioration.  

Posttest Engine Performance Comparisons 

After completion of the 851 SLD cycles, a posttest engine performance evaluation was 
performed with the HEFA-SPK blend.  The SLD cycles were ceased with enough blended fuel 
remaining in the tanks in order to complete the posttest performance evaluation.  
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Upon completing the 1,229 SLD cycles with the conventional petroleum-derived Jet A, a posttest 
engine performance evaluation was performed with conventional petroleum-derived Jet A.  There 
was no significant performance difference between the posttest performance checks with the two 
fuels other than the previously observed 1 percent decrease in fuel consumption with the HEFA-
SPK fuel blend.  Results from the posttest performance checks are shown in Table 5. 

The margins for thrust specific fuel consumption (TSFC), interstage turbine temperature (ITT), 
and engine speed did decrease over the course of the test but that is expected for this type of 
endurance test.  There were no significant deviations from what is normally observed for a 1,227 
SLD cycle test so as to require additional or unplanned posttest inspections or activities. 

Table 5.  Posttest Engine Performance Parameters. 

Vs TI-8382 Criteria Jet A HEFA Blend Jet A 

940B-3 
12/5/11 
Pretest 

1/20/12 
851 Cycles 

2/9/12 
1,229 Cycles 

TSFC Margin @ Take-off Thrust +0.82% +0.68% +0.48% 

ITT Margin @ Take-Off Comp N1 +2ºC +6ºC +2ºC 

N2 Margin @ Take-Off Comp N1 +212 rpm +173 rpm +154 rpm 

ITT Margin @ MCT Comp N1 0ºC +2ºC -1ºC 

N2 Margin @ MCT Comp N1 +178 rpm +151 rpm +129 rpm 

Thrust @ NTO N1 7754 lbs 7707 lbs 7715 lbs 

Ground Idle FN (340 lb Max) 325.0 lbs 319.3 lbs 325.0 lbs 

Fuel LHV, Btu/lb 18499 18720 18535 

Specific Gravity 0.8104 0.7861 0.8128 

Posttest Functional Check Of Fuel Atomizers 

After the alternative fuels portion of the endurance test was completed, the fuel atomizers were 
removed from the engine and transported to the Honeywell-Phoenix facility for visual inspection 
and posttest functional testing.  The piloted airblast atomizers (start) were tested to Honeywell 
Document 24-PSC-3034073A, Table 9, and the pure airblast atomizers were tested to Honeywell 
Document 24-PSC-3034056C, Table 9, and the atomizers were determined to be acceptable for 
re-installation and continued use in order to finish the final 378 SLD cycles of the endurance test 
with standard conventional petroleum-derived Jet A fuel.  Figure 8 shows the comparison 
between pretest and posttest atomizer flows at 509 psig relative to the average atomizer flows at 
509 psig.  There was little variation between the pretest and posttest atomizer flow deviations 
from average flows with exception of Atomizer 12 which appears to have decreased in flow 
relative to the average atomizer flows.  Atomizer 12 still remained within the 3 percent tolerance 
band and was deemed acceptable for reassembly onto 940B-3 to finish the 1,227 SLD cycle test 
with Jet A.  No visible anomalies were observed upon inspection on any of the atomizers, 
including Atomizer 12. 
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Figure 8.  Pretest and Posttest Atomizer Flow Evaluation. 

Photos that were taken of the atomizer sprays during the posttest functional check are shown in 
Figures 9 and 10.  The sprays for the two atomizers are typical and do not appear to have been 
impacted by the HEFA-SPK fuel blend.  

 
(a) 

 
(b) 

Figure 9.  Posttest Spray of Atomizer No. 2 at (a) 87 lb/hr and (b) 194 lb/hr. 
 

 
(a) 

 
(b) 

Figure 10.  Posttest Spray of Pilot Atomizer No. 3 at (a) 87 lb/hr and (b) 194 lb/hr. 
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Photos were also taken of the atomizer tips before and after the endurance test.  No material 
degradation or additional carbon build up appeared evident from the post-test inspections. 

Component Posttest Evaluations 

The Hydro-Mechanical Unit (HMU), the flow divider valve (EFDV), and the engine fuel filter were 
removed from the engine (they were replaced with germane hardware in order to finish the 
endurance test with conventional Jet A fuel) after the HEFA-SPK blend portion of the testing was 
completed.  The EFDV was functionally tested at the Honeywell-Phoenix facility prior to shipment 
to Honeywell-South Bend for a detailed teardown inspection.  The results of the pretest and 
posttest functional check of the EFDV are shown in Figure 11.  The pretest and posttest results 
are nearly identical and indicate that there was no functional impact of the alternative fuel blend 
on the flow divider valve. 

 

(a) (b) 

Figure 11.  EFDV Functional Test Results (a) Pretest and (b) Posttest. 

A limited teardown of the EFDV was also performed prior to shipping the hardware to South 
Bend in order to get an idea of elastomer conditions and to observe any wear on readily 
accessible surfaces. Figure 12a shows the EFDV inlet fitting including fluorocarbon and 
fluorosilicone o-rings that appear to be in pristine condition.  Figure 12b shows the groove that 
houses an internal valve.  The surface also appeared to be in pristine condition. 

 

(a) 

 

(b) 

Figure 12.  EFDV Inspection Photos (a) Inlet Fitting and (b) Valve Groove. 
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Unlike the EFDV, which was able to have parts removed without impacting its performance and 
inspection at South Bend, the HMU was only photographed at the Phoenix facility.  Figure 13a 
shows an overall photo of the HMU and Figure 13b shows an outlet port.  No unusual findings 
were observed at the Phoenix facility. 

(a) (b) 

Figure 13.  HMU Inspection Photos (a) Overall Unit and (b) Discharge Port. 

Upon arrival at the Honeywell-South Bend facility, both the EFDV and HMU completed run-as-
received (RAR) tests and were disassembled.  There were no significant findings related to the 
HEFA-SPK fuel blend exposure.  The EFDV teardown was completed March 29, 2012 while the 
HMU teardown was completed April 20, 2012.  

The HMU and EFDV posttest evaluations and teardowns were completed with no significant 
findings related to the HEFA-SPK fuel blend exposure. 

Posttest Teardown Inspection of Fuel Filter 

The fuel filter used during the 851 SLD cycles with the HEFA-SPK fuel blend was sent to the 
manufacturer for a detailed inspection.  The evaluation completed by the supplier found no fluid 
compatibility issues with the design, construction, or medium of the filter.  Typical particulate 
contaminants were found with no presence of bacteria. 

Visual inspection of the “as received” condition of the serviced fuel filter element showed the filter 
element to be intact, with no visible abnormalities or damage. 

Typical filter contamination was extracted from the filter element and was comprised, primarily, of 
significant amounts of fine and coarse particulate contamination.  The amount of metallic 
contamination was estimated to be 30 percent. 

Visual examination of the removed filtration medium pack, the component layers of the filtration 
medium pack, and the filter element core showed no signs of incompatibility with the exposure to 
the HEFA-SPK fuel blend. 

Posttest Teardown and Inspections 

Detailed photos were taken of the combustor during the posttest engine teardown.  No unusual 
deterioration was observed during the inspections.  Photos were taken of the outer and inner 
panels of the combustor from pretest and posttest.  
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Pretest and posttest photos were also taken of the heat shields.  Only a mild change in color of 
the heat shield is noticeable, which is typical of a 1,227 SLD cycle endurance test.  No major 
issues with the heat shields were identified from the use of the HEFA-SPK blend.  

Pretest and posttest photos were taken of the first-stage high-pressure turbine blades.  The 
blades were new at the beginning of the endurance test and a noticeable discoloration was 
observed and could be seen in the photos.  This discoloration is due to sand and is typical for a 
1,227 SLD cycle endurance test performed at the San Tan Remote Test Facility, where sand 
ingestion is a common occurrence.  No major issues with the first-stage high-pressure turbine 
blades were identified from the use of the HEFA-SPK blend.  

Pretest and posttest photos were taken of the second-stage high-pressure turbine blades.  The 
second-stage blades were used in previous endurance tests and no major color difference is 
noticeable from pretest to posttest.  No major issues with the second-stage high-pressure turbine 
blades were identified from the use of the HEFA-SPK blend. 

5.0 TEST SUMMARY 

This engine test program aimed to address the aviation industry’s need to evaluate the impact of 
alternative aviation fuel blends on engine durability.  HEFA-SPK (tallow feedstock) was blended 
50/50 with conventional petroleum-derived Jet A fuel and used to fuel an HTF7000 turbofan 
propulsion engine for 851 SLD cycles (345 hours).  The evaluations performed as part of this 
effort included assessing the impact of the HEFA-SPK fuel blend on major combustion and fuel 
system components.  The HTF7000 940B-3 engine performed normally with the use of the 
HEFA-SPK and Jet A blend.  There was no unusual deterioration noticed on any of the hardware 
during the posttest inspections, functional tests, or other evaluations.  The HEFA-SPK blend did 
not appear to negatively impact the durability of the HTF7000 turbofan propulsion engine. 
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S/N 940B2 (1)

Post Cyc Perf #2 SS Break-Ins 22PTCAL1 22PTCAL2 Post161A (4)

AS900PG V1.23 7/26/11 12/3/11 12/5/11 12/6/11 12/15/11

SLD Cycles Completed  -----  ----- 0 0 161

Fuel Type Jet A Jet A Jet A Bio-Fuel Jet A

Performance Margins @ Takeoff

TSFC Margin @ Take-Off Thrust  +1.58%  +0.82%  +0.93%  -0.95%

Comp w /Fn Margin @ Take-Off N1  -4 Comp w/+15 lbs  -3 Comp w/+29 lbs  -3 Comp w/+21 lbs  -3 Comp w/+13 lbs

ITT Margin @ Take-off Comp N1  +11C  +2C  +4C  -9C

N2 Margin @ Take-Off Comp N1  +226 rpm  +212 rpm  +204 rpm  +127 rpm

Performance Margins @ MCT

Comp w /Fn Margin @ MCT N1  -4 Comp w/+7 lbs  -3 Comp w/+21 lbs  -3 Comp w/+16 lbs  -3 Comp w/+3 lbs

ITT Margin @ MCT Comp N1  +8C 0C  +1C  -13C

N2 Margin @ MCT Comp N1  +194 rpm  +178 rpm  +170 rpm  +109 rpm

Thrust @ NTO N1 7783 lbs 7754 lbs 7745 lbs 7739 lbs
Ground Idle FN (vs 340 lb Max) 334.0 lbs 325 lbs 330.4 lbs n/a (2)

Embraer DSC Sensor Checks

ECTT2 - Lab T1_avg (@ T-O Pow er) n/a (2) n/a (2) n/a (2) n/a (2)

ECVIB - ZVFWDASA (@ T-O Pow er) n/a (2) n/a (2) n/a (2) n/a (2)

ECWF / Lab WF_avg (@ 900 pph) 0.997 n/a (2) n/a (2) 1.000

Other Perf Sensor Checks @ T/O

ECEGT - Lab TT60_avg n/a (3) n/a (3) n/a (3) n/a (3)

Left vs Right EGT Split n/a (2) n/a (2) n/a (2) n/a (2)

N1 Pow erset Verif ication n/a (2) n/a (2) n/a (2) n/a (2)

Exhaust Nozzle Reference 907-1 Reference 907-1 Reference 907-1 Reference 907-1 Reference 907-1

Extrapolated Points None None None None None

Inlet Condens Correction No Unknow n Yes (+0.3% Fn) No Yes (+0.4% Fn)

Average Tamb 88.8F 50.7F 48.8F 49.6F 54.6F

Test Cell 967 968 968 968 968

Notes:
(1) MLE Fan Stator Installed
(2) Pow erset definition for 22 Point Cal is not compatible w ith sale page program requirements or NTO Pow er w as not set properly
(3) Station 5.5 rakes are installed
(4) IP Bleed w as ON
(5) Engine Pow erset definitions is correct.  Sale Page program needs updated from interim curves
(6) T1 anomalies during this data set: 1) 4F T1 split for top 2 pow ersets, and 2) 5F T1/OAT/ECT2 change betw een 2nd & 3rd data points (in 5 minutes
(7) This data set also had large T1 splits at various pow ersets.  Also had 50 lbs thrust split at high pow er and 95 lbs thrust split at idle pow er (w rong
(8) Adjusted to correct Jet A fuel properties (Tfile had Bio-Fuel props as Jet A fuel sample w as not tested yet)

Thrust 
measurement 
issues cause 
failure of sale 
page program

vs TI-8382 Criteria

AS907-3 S/N 940B3 Margins and Sensor Checks
S/N 940B3 (1)
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S/N 940B2 (1)

Post Cyc Perf #2 Post161B Post417 Post478 Post635A

AS900PG V1.23 7/26/11 12/16/11 1/3/12 1/5/12 1/9/12

SLD Cycles Completed  ----- 161 417 478 635

Fuel Type Jet A Jet A Jet A Jet A Jet A

Performance Margins @ Takeoff

TSFC Margin @ Take-Off Thrust  +1.58%  +0.56%  +0.45%  +0.26%  +0.44%

Comp w /Fn Margin @ Take-Off N1  -4 Comp w /+15 lbs  -3 Comp w/+21 lbs  -3 Comp w /+7 lbs  -2 Comp w/+41 lbs  -2 Comp w /+29 lbs

ITT Margin @ Take-off Comp N1  +11C  +2C  +2C  +2C  +2C

N2 Margin @ Take-Off Comp N1  +226 rpm  +168 rpm  +160 rpm  +146 rpm  +150 rpm

Performance Margins @ MCT

Comp w /Fn Margin @ MCT N1  -4 Comp w /+7 lbs  -3 Comp w/+14 lbs  -3 Comp w /+0 lbs  -2 Comp w/+30 lbs  -2 Comp w /+23 lbs

ITT Margin @ MCT Comp N1  +8C  -2C  -1C  -2C  -1C

N2 Margin @ MCT Comp N1  +194 rpm  +144 rpm  +134 rpm  +122 rpm  +125 rpm

Thrust @ NTO N1 7783 lbs 7745 lbs 7732 lbs 7723 lbs 7710 lbs
Ground Idle FN (vs 340 lb Max) 334.0 lbs 321.3 lbs 325.7 lbs 322.3 lbs 328.9 lbs

Embraer DSC Sensor Checks

ECTT2 - Lab T1_avg (@ T-O Pow er) n/a (2) n/a (2)  +9,7F n/a (2)  +0.8F

ECVIB - ZVFWDASA (@ T-O Pow er) n/a (2) n/a (2)  -0.045 ips n/a (2)  -0.051 ips

ECWF / Lab WF_avg (@ 900 pph) 0.997 0.997 0.995 0.991 0.994

Other Perf Sensor Checks @ T/O

ECEGT - Lab TT60_avg n/a (3) n/a (3) n/a (3) n/a (3) n/a (3)

Left vs Right EGT Split n/a (2) n/a (2)  -14.5F n/a (2)  -22.5F

N1 Pow erset Verif ication n/a (2) n/a (2) n/a (5) n/a (2) n/a (5)

Exhaust Nozzle Reference 907-1 Reference 907-1 Reference 907-1 Reference 907-1 Reference 907-1

Extrapolated Points None None None None None

Inlet Condens Correction No No No No No

Average Tamb 88.8F 65.4F 65.1F 72.6F 53.5F

Test Cell 967 968 968 968 968

Notes:
(1) MLE Fan Stator Installed
(2) Pow erset definition for 22 Point Cal is not compatible w ith sale page program requirements or NTO Pow er w as not set properly
(3) Station 5.5 rakes are installed
(4) IP Bleed w as ON
(5) Engine Pow erset definitions is correct.  Sale Page program needs updated from interim curves
(6) T1 anomalies during this data set: 1) 4F T1 split for top 2 pow ersets, and 2) 5F T1/OAT/ECT2 change betw een 2nd & 3rd data points (in 5 minutes)
(7) This data set also had large T1 splits at various pow ersets.  Also had 50 lbs thrust split at high pow er and 95 lbs thrust split at idle pow er (w rong one
(8) Adjusted to correct Jet A fuel properties (Tfile had Bio-Fuel props as Jet A fuel sample w as not tested yet)

AS907-3 S/N 940B3 Margins and Sensor Checks

vs TI-8382 Criteria
S/N 940B3 (1)
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S/N 940B2 (1)

Post Cyc Perf #2 Post852 (6) Pre853 (7) Post1229 Post Fan Wash

AS900PG V1.23 7/26/11 1/20/12 1/25/12 2/8/12 2/9/12

SLD Cycles Completed  ----- 852 852 1229 1229

Fuel Type Jet A Bio-Fuel Jet A Jet A Jet A

Performance Margins @ Takeoff

TSFC Margin @ Take-Off Thrust  +1.58%  +0.68% +0.00% (8)  +0.50%  +0.48%

Comp w /Fn Margin @ Take-Off N1  -4 Comp w /+15 lbs  -2 Comp w/+25 lbs  -3 Comp w /+6 lbs  -2 Comp w/+28 lbs  -2 Comp w /+34 lbs

ITT Margin @ Take-off Comp N1  +11C  +6C  +5C  +3C  +2C

N2 Margin @ Take-Off Comp N1  +226 rpm  +173 rpm  +171 rpm  +162 rpm  +154 rpm

Performance Margins @ MCT

Comp w /Fn Margin @ MCT N1  -4 Comp w /+7 lbs  -2 Comp w/+17 lbs  -3 Comp w /+5 lbs  -2 Comp w/+23 lbs  -2 Comp w /+28 lbs

ITT Margin @ MCT Comp N1  +8C  +2C  +1C  -1C  -1C

N2 Margin @ MCT Comp N1  +194 rpm  +151 rpm  +145 rpm  +127 rpm  +129 rpm

Thrust @ NTO N1 7783 lbs 7707 lbs 7729 lbs 7708 lbs 7715 lbs
Ground Idle FN (vs 340 lb Max) 334.0 lbs 319.3 lbs 235.6 lbs 336.0 lbs 325.0 lbs

Embraer DSC Sensor Checks

ECTT2 - Lab T1_avg (@ T-O Pow er) n/a (2)  +1.9F n/a (2)  +0.8F n/a (2)

ECVIB - ZVFWDASA (@ T-O Pow er) n/a (2)  -0.053 ips n/a (2)  -0.048 ips n/a (2)

ECWF / Lab WF_avg (@ 900 pph) 0.997 0.994 1.015 (8) n/a (2) 0.996

Other Perf Sensor Checks @ T/O

ECEGT - Lab TT60_avg n/a (3) n/a (3) n/a (3) n/a (3) n/a (3)

Left vs Right EGT Split n/a (2)  -9.2F n/a (2)  -22.0F n/a (2)

N1 Pow erset Verif ication n/a (2) n/a (5) n/a (2) n/a (5) n/a (2)

Exhaust Nozzle Reference 907-1 Reference 907-1 Reference 907-1 Reference 907-1 Reference 907-1

Extrapolated Points None None None None None

Inlet Condens Correction No Yes (+0.4% Fn) No No No

Average Tamb 88.8F 44.1F 57.7F 68.2F 68.2F

Test Cell 967 968 968 968 968

Notes:
(1) MLE Fan Stator Installed
(2) Pow erset definition for 22 Point Cal is not compatible w ith sale page program requirements or NTO Pow er w as not set properly
(3) Station 5.5 rakes are installed
(4) IP Bleed w as ON
(5) Engine Pow erset definitions is correct.  Sale Page program needs updated from interim curves
(6) T1 anomalies during this data set: 1) 4F T1 split for top 2 pow ersets, and 2) 5F T1/OAT/ECT2 change betw een 2nd & 3rd data points (in 5 minutes)
(7) This data set also had large T1 splits at various pow ersets.  Also had 50 lbs thrust split at high pow er and 95 lbs thrust split at idle pow er (w rong one
(8) Adjusted to correct Jet A fuel properties (Tfile had Bio-Fuel props as Jet A fuel sample w as not tested yet)

vs TI-8382 Criteria
S/N 940B3 (1)

AS907-3 S/N 940B3 Margins and Sensor Checks
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(a) 

 
(b) 

Figure II-1.  San Tan Facility (a) Engine Installation and (b) Test Cell Control Room. 
 

(a) 
 

(b) 

Figure II-2.  Fuel Farms at (a) San Tan and (b) Glendale Aero Services. 
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EFDV, HMU, and Fuel Filter Posttest Inspection Report 
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