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SECTION 1.0

INTRODUCTION

This volume contains a comprehensive tabulation of the afterburning
engine emissions test data acquired under Contract F33615—73—C—2047. The
overall program involved the definition, development, and demonstration of
emissions measurement techniques for afterburning turbine engines.

The program was divided into three phases. Phase I, completed in
October 1973, was the system definition study. This phase involved develop—
ment of the analytical model of the exhaust plume and preliminary planning
of the emission measurement system to be used on the engine tests. In
Phase II, the emissions measurement system was constructed and installed at
the General Electric Edwards Flight Test Center at Edwards Air Force Base.
Detailed emissions measurements were made throughout the plumes of two after—
burning engines, a J85—5 and a J79—15. The measured emissions levels were
compared with the predictions of the analytical studies of Phase I. Phase III -:
consisted of refinement of the measurement system and plume model, and defini—
tion of the final emissions measurement procedures in a format similar to that
of SAE ARP 1256. Emissions measurements on the same two engines were then
made to demonstrate these procedures .

In Phase II, complete plume profiles on both engines were obtained at
five different axial stations and at four engine power settings, namely,
inilitary (Mil), minimum afterburning (Mm A/B), intermediate afterburning
(Mid A/B), and maximum afterburning (Max A/B). A total of twenty separate
test conditions were thus investigated for each engine in the Phase II measure-
ments. In the subsequent tables in this volume, Tables 1 through 20 are Phase II
measurements on the J85—5 engine, and Tables 21 through 40 are Phase II measure-
ments on the J79—15 engine.

In Phase III, more limited measurements were made on the two engines to
demonstrate the measurement procedures which had been developed. Measurements —

were made at the same four power levels at two axial stations. Tables 41
through 48 give Phase III measurements on the J85—5, and Tables 49 through 56
give Phase III measurements on the J79-15.

To facilitate locating data for a particular test condition, Figure 1
presents a complete listing of table numbers for each engine test condition.
Also shown in Figure 1 (Column 3) is the type of probe system used for each
test. For each engine, the high—temperature probes were used for the three
axial stations nearest the engine, and the low—temperature probes were used
for the two more remote axial stations.

Figure 2 shows the high—temperature probe geometry, and Figure 3 shows
the low—temperature probe geometry. In each case, the No. 1 probe axis of
rotation was on the right side of the engine (aft looking forward), so that

- - this probe swept an arc through the upper right and lower left quadrants.
Similarly, the No. 2 probe swept through the upper left and lower right quad—
rants. The upper quadrant is positive radial position and the lower quadrant
negative in the following tables.
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Bach table gives the probe number, radial probe position, measured
- 

I 
gas composition, fuel—air ratio, emission indices, total and static pressures,
total temperature, and flow rates. The gas composition is the “as—measured”
value which is on a “wet” basis for HC, NO and NOx and on a 

“semi—dry” basis
for CO and C02, as explained in the text of the main volume of this report.
Static pressure was measured only when using the low—temperature probes. The
listed static pressure was the ambient pressure when using the high—temperature
probes. Similarly, total temperature was measured only with the low—temperature
probDS and was calculated from the gas composition when using the high-temperature

4 probes.

Data in these tables should be utilized with due regard to the accuracy
of each of the measured values, especially at downstream locations where

- concentrations approach ambient levels due to the high dilution factor. In
- some cases, examination of overall integrated emissions levels, as tabulated

in the main report volume, will identify certain inconsistencies indicating
- uncertainty in particular measured local values.
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H Figure 1. Listing of Table Numbers for Each Engine Test Condition.

- Table Number for Engine Power LevelProbe Axial
- Engine Type Station (it) Mu Mm A/B Mid A/B Max A/B I

PHASE II TEST SERIES:

J85-5 Hi—Temp 0 1 2 3 4
J85—5 Hi—Te mp 3. 75 5 6 7 8

J85—5 Hi—Temp 7 .5 9 10 11 12
J85—5 Lo—Temp 15 13 14 15 16

- J85—5 Lo-Temp 30 17 18 19 20

J79—l5 ~mp 0 21 22 23 24

-j J79—l5 7.5 25 26 27 28

- J79_lr .~—Temp 15 29 30 31 32
- J79—15 Lo—Temp 30 33 34 35 36

J79—l5 Lo—Temp 60 37 38 39 40

PHASE III TEST SERIES:

J85—5 Hi—Temp 0 41 42 43 44

J85—5 Lo—Temp 30 45 46 47 48

J79—l5 Hi—Temp 0 49 50 51 52

J79—15 Lo—Temp 60 53 54 55 56

_ _  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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