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FOREWORD 

The Energy Efficient Engine Component Development and Integration Program is 
being conducted under parallel National Aeronautics and Space Administration 
(NASA) contracts to Pratt & Whitney Aircraft Group and General Electric 
Company. The overall project is under the direction of Mr. C. C. Ciepluch. Mr. 
John W. Schaefer is the NASA Project Manager for the Pratt & Whitney Aircraft 
effort under National Aeronautics and Space Administration Contract 
NAS3-20646, and Mr. Gerald Kraft is the Project Engineer responsible for the 
portion of the project described in this report. Mr. Wi I liam B. Gardner is 
Manager of the Energy Efficient Engine Project at Pratt & Whitney Aircraft 
Group. The authors H. Kozlowski and M. Larkin wish to thank L. Davis for his 
technical contribution to this report. 
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1.0 SUMMARY 

An exhaust mixer test program was conducted to define the technology required 
for the Energy Efficient Engine Program. A total of 44 model configurations of 
1/10 scale were tested, in two phases simulating a 6.5 bypass ratio engine. 
Phase I was generally parametric exploring a variety of mixer design options, 
the impact of residual low pressure turbine swirl and integration of the mixer 
with the structural pylon of the nacelle. Phase II was more restricted in 
scope, concentrating on improving the mixer itself by extrapolating the Phase 
I trends. Nozzle performance characteristics were obtained along with exit 
profiles and oil smear photographs. 

Phase I established the sensitivity of nozzle performance to tailpipe length, 
lobe number and mixer penetration as well as mixer modifications like scal­
loping and cut-backs. The best practical forced mixed configuration yielded a 
2.1 percent reduction of thrust specific fuel consumption, with approximately 
60 percent mixing. A free mixer, by comparison, provided 0.5 percent reduction 
in thrust specific fuel consumption with about 20 percent mixing. Residual 
turbine swirl was found to be detrimental to exhaust system performance and 
the low pressure turbine system for the Energy Efficient Engine was designed 
so that no swirl would enter the mixer. In addition, tests of representative 
pylon fairings integrated with the mixer indicated only a very small impact on 
mixer performance. 

Phase II confirmed the Phase I trend that high penetration mixers were effec­
tive. The impact of mixer/plug gap was established, along with this importance 
of scalloping, cutbacks, hoods and plug angles on high penetration mixers~ The 
best configuration tested in Phase II provided a reduction of 2.7 percent in 
thrust specific fuel consumption with approximately 85 percent mixing. Addi­
tional gains are felt possible with continued development. 

The best mixer configuration from Phase II was selected for adaptation to the 
Integrated Core/Low Spool. 



2.0 INTRODUCTION 

The objective of the National Aeronautics and Space Administration Energy 
Efficient Engine Component Development and Integration Project is to develop, 
evaluate, and demonstrate the technology for achieving lower installed fuel 
consumption and lower operating costs in future commercial turbofan engines. 
National Aeronautics and Space Administration has set minimum goals of a 12 
percent reduction in thrust specific fuel consumption, a 5 percent reduction 
in direct operating cost, and a 50 percent reduction in performance degrada­
tion for the Energy Efficient Engine (flight propulsion system) relative to 
the JT9D-7A reference engine. In addition, environmental goals on emissions 
(meet the proposed Environmental Protection Agency 1981 regulation) and noise 
(meet Federal Aviation Regulations 36-1978 standards) have been established. 

The Pratt & Whitney Aircraft program effort is based on an engine concept 
defined under the National Aeronautics and Space Administration-sponsored 
Energy Efficient Engine Preliminary Design and Integration Study Program, 
Contract NAS3-20628. This program was completed under an earlier contract 
effort, and is discussed in detail in NASA Report CR-135396. The Pratt & 
Whitney Aircraft engine is a twin-spool, direct drive, mixed-flow exhaust con­
figuration, utilizing an integrated engine-nacelle structure. A short, stiff, 
high rotor and a single stage high-pressure turbine are among the major fea­
tures in providing for both performance retention and major reductions in 
maintenance and direct operating costs. Improved active clearance control in 
the high pressure compressor and turbines, advanced single crystal materials 
in turbine blades and vanes, and shroudless fan blades are among the major 
features providing performance improvement. The present propulsion system, 
with the exhaust mixer, is shown in Figure 1. The exhaust mixer is a scalloped 
design for reduced pressure loss, increased efficiency and light weight. 

To meet the program objectives, four technical tasks were established by the 
Pratt & Whitney Aircraft Project Team: 

Task 1 
Task 2 
Task 3 
Task 4 

Propulsion System Analysis, Design and Integration 
Component Analysis, Design and Development 
Core Design, Fabrication and Test 
Integrated Core/Low Spool Design, Fabrication and Test 

The work described in this report is a technology program conducted as part of 
the exhaust mixer system effort in Task 2. This activity was aimed at estab­
lishing the basic technology required to define a high performance mixed flow 
exhaust system for high bypass ratio engines. The performance objective was to 
demonstrate overall mixed flow exhaust system performance which is equivalent 
to a reduction of 3.3 percent thrust specific fuel consumption, over an opti­
mized separate flow exhaust system equivalent to the Preliminary Design base­
line engine of September, 1978. This technology would directly support the 
design of the Energy Efficient Engine Flight Propulsion System and the experi­
mental integrated core/low spool engine. The interaction between the mixer 
technology program, the engine component program and the complete engine 
design is illustrated in Figure 2. 
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PROPULSION SYSTEM MIXER DESIGNS 
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MIXER COMPONENT DESIGN 

Figure 2 Exhaust/t~i xer Program Logi c Di agram 

I 

During the detail design of the mixed flow flight propulsion system, the 
engine became longer and its flow path was modified. The optimized separate 
flow exhaust system used for comparative purposes, in the mixer technology 
test program, was unchanged. This resulted in the performance benefit for the 
mixed flow configuration being reduced to 3.1 percent. The data presented in 
this report is in the context of the 3.1 percent benefit. 

The mixer technology test program itself consisted of two phases spanning 
approximately 2 1/2 years (Figure 2). The first phase employed 28 test con­
figurations covering a wide range of design variables such as tailpipe length, 
mixer lobe details, turbine swirl and integration of the structural pylon. 
After coordinating the results from Phase I with the updated engine design 
requirements, Phase II was conducted employing 16 configurations evaluating 
additional mixer refinements. This resulted in an improved mixed flow exhaust 
system which was subsequently adopted for the integrated core/low spool design. 

4 



The testing was conducted in the Channel 11 static thrust facility at Fluidyne 
Engineering Corporation, Minneapolis, Minnesota. Nozzle gross thrust and flow 
coefficients were measured at both "hot" and "cold" conditions. The "hot" con­
ditions simulated the Energy Efficient Engine flow conditions with a fan/ 
primary total pressure ratio (PT7/PTB) of approximately 1.1 and primary/ 
fan total temperature ratio (TRAT) of approximately 2.5. The "cold" conditions 
used uniform flow conditions (i.e., PT7/PTB = 1.0 and TRAT = 1.0). This 
allowed mixing levels to be calculated and total pressure loss characteristics 
to be defined for each test configuration, providing important diagnostic in­
formation. In addition, total pressure and temperature traverses were taken at 
the exit of the tailpipe on many of the test configurations, along with oil 
smear photographs providing flow visualization in interesting regions of the 
exhaust system. 

This report contains a complete description of the mixer model aeromechanica1 
design, a description of the test facility and test program, and an in-depth 
discussion of the test results. Major conclusions and concluding remarks are 
also included. Finally) a complete tabulation of the measured data, the exit 
traverses and flow visualization photographs' are presented in the Appendixes. 

The mixer model aeromechanical design (Section 3.0) contains the requirements' 
and criteria used in the model design, definition of the test configurations 
for Phase I and II and mixer model fabrication techniques. 

The test facility and test program description (Section 4.0) includes detailed 
test conditions, data acquisition techniques and data reduction methods and 
data repeatability characteristics. 

Phase I and II test results (Section 5.0) are discussed in detail and include 
correlation of mixer geometry with performance. Also included are test sum­
maries which identify the more significant geometric variables for all con­
figurations tested. 

5 



3.0 MIXER MODEL AEROMECHANICAL DESIGN 

.' '3.1 List of Symbo 1 s 

A 
AGAP 
AMIX 
ApEN 
BPR 
Cf 
CDMIX 
CV'· 
CV II 

CVMIX 
CVEXIT 
2r 
dl 
D 
Fg 
h 
H2 
L 
MIXP 
Mn 
MnFAN 
MnpRI 
P 
PAM 
PRAT 
PT 
PTEPAM 

PTFPAM 
PTMPA 
PT7PAM 

PT8PAM 

R 
T 
To 
TRAT 
TT 
TTMIX 
TT7 
TTa 
V 
WaFAN 
WapRI 

6 

Cross Sectional Area 
Mixer/Plug Gap Area 
Mixing Plane Area 
Penetration Area 
Bypass Ratio - Ratio of Measured Fan to Primary Flow 
Skin Friction Coefficient 
Mixed Model Flow Coefficient 
Full Scale Model Thrust Coefficient 
Overall Gross Thrust Coefficient 
Mixed Model Thrust Coefficient 
Exit Plane Thrust Coefficient 
Equivalent Duct Diameter 
Incremental Duct Length 
Tailpipe Diameter at the Mixing Plane 
Gross Thrust 
Enthalpy 
Forced Balance Axial Thrust Component 
Tailpipe Length Measured From Mixing Plane to Exit 
Ideal Nozzle Performance Gain Available From Mixing 
Mach Number 
Mixing Plane Fan Stream Mach Number 
Mixing Plane Primary Stream Mach Number 
Static Pressure 
Ambinent Pressure 
Ratio of Mixing Plane Fan to Primary Stream Total Pressure 
Total Pressure 
Mixing Plane Primary Stream Total to Ambient Nozzle Pressure 
Ratio 
Mixing Plane Fan Stream Total to Ambient Nozzle Pressure Ratio 
Fully Mixed Total to Ambient Nozzle Pressure Ratio 
Charging Station Fan Stream Total to Ambient Nozzle Pressure 
Ratio 
Charging Station Primary Stream Total to Ambient Nozzle Pressure 
Ratio 
1/2 Diameter at Mixing Plane 
Static Temperature 
Balance Temperature 
Ratio of Primary to Fan Stream Total Temperature 
Total Temperature 
Full Mixed Total Temperature 
Charging Station Fan Stream Total Temperature 
Charging Station Primary Stream Total Temperature 
Velocity 
Fan Stream Flow 
Primary Stream Flow 



GREEK LETTERS 

C'I. 

f3 
'Y 

Angle Between Engine Lobe Peak and Mixer Side Wall 
Average Swirl Angle 
Ratio of Specific Heats 
Mixer Efficiency 17m 

() 
p 

Angle Between Engine Lobe Peak and Fan Valley 
Density 

1/1 
.:l 

SUBSCRIPTS 

Mixer Cutback Angle 
Difference in Levels 

C-D Convergent Divergent Nozzle Effect 
F Fan Stream 
M-FS Model Full Scale Correction 
P Primary Stream 
7 Fan Stream Charging Station 
8 Primary Stream Charging Station 
j Jet 

3.2 Design Requirements and Criteria 

The requirements and criteria used in the model design for Phases I and II 
consist of simulated geometric flow paths and power conditions obtained from 
the Energy Efficient Engine Flight Propulsion System. 

The test configurations were designed as one-tenth scale simulations of the 
mixed flow exhaust system with the fan duct flow path simulated downstream of 
the fan case and the primary flow path simulated downstream of the turbine 
exit. The following areas were simulated from the Flight Propulsion System 
design (except for some specific model variations noted in the discussion). 

At mixing plane -­
At mixing plane --

Mixing Plane Area (AMIX) = 269.35 cm2 (41.75 
Primary Stream Area (Ap) = 68.84 cm2 (10.67 
Fan Stream Area (AF) = 200.52 cm2 (31.08 
Jet Area (Aj) = 214.58 cm2 (33.26 

In addition, the model configurations were designed using the Flight 
Propulsion System 100 percent maximum cruise power conditions, which are 
defined as: 

Primary Nozzle Pressure Ratio (PT~/PAM) 
Fan to Primary Total Pressure Ratlo (PTZ/PT8) 
Primary to Fan Total Temperature Ratio (TRAT) 

= 2.35 
= 1.1 
= 2.5 

After the mixer model test program began, the Flight Propulsion System was 
lengthened and scaled down which effectively increased the model scale to 
1/9.38. 

The exhaust system design requirements dictate that the exhaust system be com­
patible with the Flight Propulsion System nacelle envelope and that it incor­
porate the shortest, smallest and most efficient mixing system. The Phase I 
program was constructed with these guidelines, employing variations of tail­
pipe length, mixer lobe number, scalloping, penetration and cutback. 

7 



The requirements of the Phase II program were to capitalize on the trends 
established during Phase I, evaluating parameters which would further improve 
overall performance. These trends were applied to the best Phase I model con­
figuration. It consisted of 18 lobes and a tailpipe length to diameter ratio 
of 0.61. These parameters were held constant while the penetration level was 
increased to 0.75, based on Phase I performance trends. With these parameters 
defined, the mixer length and diameter were varied. 

In addition, mixer/plug gap, scalloping, cutback, mixer hoods, and plug angle 
were evaluated. A sketch defining the major design variables is shown in 
Figure 3. 

CUTBACK ANGLE = 1/1 
PENETRATION = ApEN/AMIX 
TAILPIPE LENGTH/DIAMETER = L/D 
MIXER/PLUG GAP = AGAP/Ap 

PRIMARY STREAM 
CROSS-SECTION AL AREA AT 
MIXING PLANE = Ap 

Figure 3 Test Variables 

3.3 Mixer Model Test Configurations 

Definition of the test configurations for Phases I and II is contained in 
Sections 3.2.1 and 3.2.2, respectively. The test configurations included are a 
free mixer in addition to 43 forced mixers. Major design variables are out­
lined and variations from the baseline design requirements are identified. 

3.3.1 Phase I Configurations 

Twenty-eight configurations were evaluated in the Phase I program. Four of the 
twenty-eight involved a free mixer (i.e., one having a simple splitter between 
the primary and fan streams). A description of each model configuration and 
its purpose is provided below. 

A summary table identifying significant characteristics of the configurations 
tested in Phase I is presented in Table I. 

8 



TABLE I . 

PHASE I DESIGN VARIABLES 

Tailpipe 
Conf i gur at ion No. of Length/ 
Type No. Lobes Di ameter Special Features Penetration Gap ale ** 

Free Mixer 1 0.50 
21 0.50 150 Swirl 
22 0.50 360 Swir I 
2 1.00 

Blue 19 12 0.50 0.50 0.06 0.56 

Green 3 12 0.50 Mi xer Scarf Ang Ie 0°' 0.65 0.12 0.36 
4 12 0.75 0.65 0.12 0.36 
5 12 1.00 0.65 0.12 0.36 
8 18 0.50 0.65 0.12 0.36 
6 12 0.50 ~odified Tailpipe 0.65 0.12 0.36 
7 12 0.50 Modified Mixer Lobes* 0.65 0.12 0.36 

27 12 0.50 Mi xer Hoods* 0.65 0.12 0.36 
23 12 0.50 150 Swirl 0.65 0.13 0.36 
24 12 0.50 360 Swirl 0.65 0.12 0.36 
9 12 0.50 Mi xer Scarf Ang Ie. -50 0.63 0.12 0.38 

10 12 0.50 Mixer Scarf Angie-laO 0.61 0.13 0.39 
11 12 0.50 Mixer Scarf Angle-ISO 0.58 0.14 0.41 

Red 13 12 0.50 0.57 0.11 0.44 
30 12 0.50 Sca II oped Mi xer 0.57 0.11 0.44 
14 12 1.00 0.57 0.11 0.44 
15 18 0.50 0.57 0.11 0.44 
16 18 0.50 Sca II oped Mi xer 0.57 0.11 0.44 
29 18 0.61 Cutback Mixer 0.51 0.22 0.50 
28 18 1.00 Sca II oped Mi xer 0.57 0.11 0.44 

Orange 17 18 0.50 0.49 0.09 0.57 
18 18 1.00 0.49 0.09 0.57 

Green 25 12 0.50 Short Pylon 0.58 0.14 0.41 

Green 26 12 0.50 Long Pylon 0.58 0.14 0.41 

* - constant lobe width 
** - at mixer exit, defined in figure 3 
Note - Configurations 12, 20, 31, 32 were not tested. 

3.3.1.1 Free Mixer Nozzle 

The free mixer shown in Figure 4 consists of a conical splitter between the 
fan and primary streams, and was designed with two tailpipe lengths (configu­
rations 1 and 2). These tailpipe lengths correspond to the extremes of those 
used with the forced mixer configurations. Establishing the performance level 
of the free mixer nozzle provided a method for evaluating the accuracy and 
repeatability of the test facility. In addition to tailpipe length, the free 
mixer was tested with 15 degrees and 36 degrees of turbine discharge swirl. 
These are configurations 21 and 22. It should be noted that the free mixer was 
designed with the following areas at the mixing plane. 

Mixing Plane Area (AMIX) = 332.19 cm2 
Primary Stream Area lAp) = 97.42 cm2 
Fan Stream Area (AF) = 234.77 cm2 

(51.49 in.2) 
(15.10 in. 2) 
(36.39 in.2) 
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Figure 4 Free Mixer Configurations 1, 2, 21 and 22 

The large mixing area was necessary in order to obtain free mixer and plug 
wall angles that minimize the possibility of separation within the nozzle 
length restrictions defined by the forced mixers designs. 

3.3.1.2 Forced Mixer Configurations 

Three basic mixer design families were chosen for Phase I representing dif­
ferent degrees of flow turning through the mixer as shown in Figure 5. The 
"blue" configuration represented the shortest, steepest design. It had a high 
degree of primary flow turning along with a steep fan valley angle and there­
fore had the lowest penetration of Phase 1. The "green" and "red ll series 
relaxed the amount of flow turning in stages and therefore were progressively 
longer and generally allowed a higher level of mixer penetration. An addition­
al mixer design, the "orange" series, evaluated an enlarged mixing plane area. 
It had the same mixer length as the "red l' series. These mixer designs were 
evaluated with an assortment of basic design variables such as tailpipe 
length, mixer lobe number, scalloping, etc. 

---- BLUE 
---- GREEN 
------ RED 

---ct---

Figure 5 Phase I Mixer: Basic Forced Mixer Design 



The "blue" configuration was confined to one mixer designed with 12 lobes and 
evaluated with a tailpipe length ratio (L/D) of 0.5. This was configuration 19 
(see Figure 6). 

The Ilgreen" series comprised a large number of configurations. Configurations 
3, 4, and 5 varied tailpipe length using a 12 lobe mixer. Configuration 8 
investi~ated the impact of increasing the mixer lobe number to 18 (see Figures 
7 and 8). Configuration 6 had a modified tailpipe with a significantly larger 
flow area relative to configuration 3 (see Figure 9). Configuration 7 was 
designed with the same axial cross-section as configuration 3, but with 
constant width lobes ( O! /e = K) (see Figure 10). Mixer lobe hoods were 
evaluated with configuration 27. Hoods were attached to each lobe (fan and 
primary side), of the configuration 7 mixer and faired into the cylindrical 
section of the mixer (see Figure 11). This hooded mixer was also evaluated 
with 15 degrees and 36 degrees of turbine discharge swirl (configurations 23 
and 24, respectively). The effects of mixer cutback was determined with con­
figurations 9, 10, and 11. The mixer for configuration 3 was cutback in 5 
degree increments to form the cutback matrix (see Figure 12). 

The "red" series, which employed mixers somewhat longer than used with the 
"green" series, also investigated tailpipe length, scalloping, lobe number, 
and mixer cutback. Configurations 13 and 14 varied tailpipe length using a 12 
lobe mixer (see Figures 13 and 14). Configuration 15 evaluated the importance 
of lobe number (i.e., 18). The mixers in this series were designed to allow 
scalloping of the mixer side walls, which was done with 12 (configuration 30) 
and 18 (configuration 16) lobes. The effects of scalloping with increased 
tailpipe length were investigated with configuration 28. Finally, a severe 
mixer cutback was investigated with configuration 29. This cutback reduced the 
amount of flow turning in the core, or primary stream, and increased the 
mixer/plug gap (see Figure 15). 

The "orange" series, which had the same mixer length as the red series, was 
designed to study the interaction of increased mixing plane area and tailpipe 
length (configurations 17 and 18) (see Figures 16 and 17). This series was 
designed with the following areas in the mixing plane: 

Mixing Plane Area (AMIX) = 320.64 cm2 (49.70 in. 2) 
Primary Stream Area (Ap) = 89.68 cm2 (13.90 in. 2) 
Fan Stream Area (AF) = 230.97 cm2 (35.80 in. 2) 

Two approaches to integrating the mixer with the structural pylon were evalu­
ated with configurations 25 and 26 (see Figures 18 and 19). Configuration 25 
had a short pylon which ended at the mixer exit; configuration 26 was tested 
with a longer, larger design which extended over the mixer and ended in the 
tailpipe. The mixer used in this test was the same as the one in configuration 
11. A lower bifurcator ending upstream of the mixer was also simulated in 
these tests and is shown in Figure 20. 

3.3.2 Phase II Configurations 

The Phase II configurations varied mixer lengths and diameter while penetra­
tion level (0.75), tailpipe length to diameter ratio 0.61 and lobe number (18) 
were held constant. In addition, mixer/plug gap, scalloping, cutback, mixer 
hoods, and plug angle were evaluated in order to round out the data base for 
high penetration mixers. 
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Eighteen mixer configurations were tested in the Phase II program. Sixteen 
were new configurations. The remaining two configurations consisted of the 
free mixer nozzle (configuration 1) and configuration 29 from the Phase I 
program. Retest of these configurations provided monitoring of data repeat­
ability and improved accuracy. A summary of significant design variables and 
special features is shown in Table II. 

Four basic series, which evaluated mixer size (length and diameter), were 
designed with variations in mixer/plug gap, scalloping, cutbacks, mixer hoods, 
and plug angle. These were the black, purple, brown and yellow series, begin­
ning with configurations 33, 34, 35 and 36, respectively, as summarized in 
Table II. These designs are illustrated in Figures 21 through 25. 

Mixer length variations included 2 short (configurations 33 and 34) and 2 long 
mixers (configurations 35 and 36). The short mixers were the same length as 
the best performing mixer from Phase I (configuration 29). The longer mixers 
+0.152m (+6 in) full scale provided an improved flowpath, with less severe 
turning through the mixer. 

Mixer/plug gap variations were designed into configurations 37 and 38 which 
have 12 percent and 32 percent gaps, respectively. These two configurations 
use the mixer from configuration 36. 
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TABLE I I 

PHASE II DESIGN VARIABLES 

Tai Ipipe 
Configuration No. of length/ 
Type No. Lobes Diameter Special Features Penetration Gap ale 
Black 33 18 0.61 0.75 0.22 0.25* 41 18 0.61 Scalloped Mixer 0.75 0.22 0.25* 42 18 0.61 Sca II oped Mi xer, 0.75 0.22 0.25* 

45 18 
Modified Tailpipe 

0.61 Sc~lloped and Cutback 0.75 0.35 0.25* 
MiXer 

Purple 34 18 0.61 0.75 0.22 0.26* 
Brown 35 18 0.61 0.75 0.22 0.27* 40 18 0.61 330 Plug 0.75 0.22 0.27* 46 18 0.61 Sca I loped and Cutback 0.75 0.37 0.27* 

47 18 
Mixer, 330 Plug 

0.61 Scalloped and Cutback 0.75 0.37 0.27* 
Mixer, 390 Plug 

Ye Ilow 36 18 0.61 0.75 0.22 0.26* 37 18 0.61 0.75 0.12 0.26* 38 18 0.61 0.75 0.32 0.26* 39 18 0.61 Mi xer Hoods' 0.72 0.26 0.26* 43 18 0.61 Mixer Hoods, 0.72 0.26 0.26* 
48 

Scallop 1 Mixer 
18 0.61 Mixer Hoods, Scallop 0.72 0.26 0.26* . 

49 18 
1 Mixer, 370 Plug 

0.61 Mixer Hoods, 0.72 0.26 0.26* 
Scallop 2 Mixer 

* - constant lobe width 
** - at mixer exit, defined in figure 3 
Note - Configuration 44 was not tested. 

A scalloping modification was designed for configuration 33 producing configu­
ration 41. Since it was felt that scalloping might shift the bypass ratio of 
the system for this particular design, an insert was designed for the tailpipe 
(see configuration 42) which would correct the bypass ratio back to its origi­
nal level. A cutback of the inner lobe of configuration 41 was selected (see 
configuration 45) to determine if this produced the same gap effect that 
changing plug diameter had on other configurations. 

Modifications were also designed for configuration 36. These included mixer 
hoods (see configuration 39), scallops (see configuration 43 and 49) and a 
steeper plug (configuration 48) which changed the tailpipe flow area 
distribution. 

Design modifications were also selected for configuration 35 to investigate 
steep plug angles (see configurations 40 and 47) along with scallops and cut­
backs (see configuration 46). 

20 

** 



5 

4 

o 

5 

4 

en en 3 
::>w -:::c 
QU 
«Z2 
0::-

0 

en 
0:: 
W 
I­
w 
~ 

0.14 

12 

CONFIGURATION 42 

14 16 18 

INCHES 
AXIAL STATION 

20 

STATION 0.377M (14.85 IN.' 
18 LOBES 

o 

METERS 

I I 
2 

INCHES 
RADIUS 

4 

Figure 21 Configurations 33, 41, 42 and 45 

0.14 

0.12 

0.10 

en 0.08 
0:: 
w tu 0.06 

~ 
0.04 

0.02 

0 
0.30 
~~~--~~~~~--~~~~~~ 

0.34 0.38 0.42 0.46 0.50 

12 14 

METERS 
I 

16 

INCHES 
AXIAL STATION 

18 

Figure 22 Configuration 34 

20 

STATION 0.377M 114.85 IN.' 
18 LOBES 

0 0.04 0.08 

METERS 
II I I I 

0 2 4 

INCHES· 
RADIUS 

21 



5 

4 

cncn 
2~3 
°u <!z a:-

2 

0 

22 

0.14 

0.12 

0.10 

~O.OB 
w 
I-
~0.06 

0.02 

STATION 0.392M (15.45IN.1 
18 L08ES 

,:-' _""'"-----:'':--.......... _~-I...---:'::, _-'-----:~I ~I L~--'-_~........Iio.--....... I 
12 14 16 18 20 0 2 4 

INCHES' INCHES 
AxfALSTATION RADIUS 

Figure 23 Configurations 35, 40, 46 and 47 

STATION 0.392M (15.45 IN.I 
1B LOBES 

0 0•30 

12 14 16 18 
INCHES 

AXIAL STATION 

20 

Figure 24 Configurations 36, 37 and 38 

o 2 
INCHES 
RADIUS 

4 



5 

4 

UlUl 
::> W 3 -:c au «z 
0:-

2 

0 

0.14 

0.12 

0.10 

~0.08 
W 
I-
~0.06 

0.04 

0.02 

0 
0.30 

12 14 16 
INCHES 

AXIAL STATION 

CONFS. 43,49,39 

18 20 
I 

STATION 0.392M (15.45 IN.) 
18 LOBES 

0.04 0.08 
METERS 

I I I 
0 2 4 

INCHES 
RADIUS 

Figure 25 Configurations 39, 43, 48 and 49 

3.4 Model Fabrication 

Model hardware for both test phases was fabricated at FluiDyne Engineering 
Corporation. The mixers and plugs were fabricated from 416 stainless steel, 
tailpipes from mild steel, and bifurcators from aluminum. The mixers were 
machined from solid steel blanks to 0.00086m (0.034 in) wall thickness. The 
trailing edge of the mixers was handworked to 0.00025m (0.010 in). 

Several Phase I configurations were obtained by modifying the original mixers. 
Mixer number 3 was modified by adding hoods (fairings) on both inner and outer 
surfaces. The hoods were stamped out on a pre-determined pattern and silver 
soldered in place. Mixer numbers 5 and 6 were modified by machining scallops 
in the trailing edge, and mixer 6 was further modified by shortening the 
length (cutback ). Mixer 2 was progressively cut back to change the length and 
exit angle. 

For Phase II, mixer number 9 was modified twice (scallops, cutback); mixer 
number 11 was modified once (scallops and cutback) and mixer number 12 was 
modified three times (lobe fairings, scallops, modified scallops). 

The mixer, tailpipe and plug components, identified by number, for each test 
configuration are summarized in Table III. This table, when used with Figures 
4 through 25, identifies the tailpipe and plug used with each mixer 
modification. 
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TABLE II I 

TEST CONFIGURATIOO COfvPONENTS 

Conf i qur at ion Mixer Tai 12i pe ~ Mixer Modification 

PHASE I 1 1 1 1 
2 1 2 1 
3 2 1 2 
4 2 3 3 
5 2 2 4 
6 2 4 2 
7 3 1 1 
8 4 1 1 
9 2 1 1 Cut Back 50 Scarf Ang I e 

10 2 1 1 , Cut Back 100 Scarf Angle 
11 2 1 1 Cut Back 150 'Scarf Angle 

13 5 5 5 
14 5 6 6 
15 6 5 5 Sca I loped 
16 6 5 5 
17 7 7 . 7 
18 7 8 8 
19 8 9 9 
21 1 1 1 
22 1 1 1 
23 3 1 2 Hooded 
24 3 1 2 Hooded 
25 2 1 2 
26 2 1 2 
27 3 .1 2 Hooded 
28 6 6 6 Scalloped 
29 6 5 5 Cutback 
30 5 5 5 Sca I loped 

PH1\SE II 33 9 10 10 
34 10 11 11 
35 11 12 12 
36 12 13 13 
37 12 13 14 
38 12 13 15 
39 12 13 15 Hooded 
40 11 12 16 
41 9 10 10 Sea II oped 
42 9 14 10 Scalloped 
43 12 13 15 Hooded and Scalloped (#1) 
45 9 10 10 Sca Iloped and Cutback 
46 11 12 16 .. Sea II oped and Cutback 
47 11 12 17 Sca Iloped and Cutback 
48 12 13 18 Hooded an d Sca II oped, (#1) 
49 12 13 15 Hooded and Sca I loped (#2) 
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4.0 TEST FACILITY AND TEST PROGRAM 

4.1 Test Facility 

The test facility used in this program was the Channel 11 static thrust stand 
at the Medicine Lake Laboratory of FluiDyne Engineering Corporation, 
Minneapolis, Minnesota. The facility, shown schematically in Figure 26, is 
capable of supplying two streams with different properties to the test nozzle. 
The airflow for each stream is obtained from a high pressure, dry air, storage 
system. The airflow for the hot stream is passed through a regenerative stor­
age heater, and mixed with unheated bypass air to achieve the desired temper­
ature. In both streams the airflow is throttled and metered through a long­
radius AS ME nozzle and then ducted to the nozzle assembly. A three component 
force balance is used to establish nozzle thrust • 

. The air heater used for the hot stream contains alumina pebbles which are pre­
heated to approximately 537 C (10000 F). The heater capacity is nominally 18 
kg (40 lbs/sec) at 537 C (10000 F). 

The airflow for the two streams is oriented in a concentric fashion as illus­
trated in Figure 27 to supply the test nozzle. Facility measurements provide 
mass flow rates in each stream and the overall nozzle thrust. Instrumentation 
at the model charging stations (7 and 8) allows the desired conditions to be 
set. 

Static and total pressures were measured with multiple-tube mercury manometers 
and recorded with Polaroid cameras. The Polaroid pictures were read and input 
into a WANG computer system, along with the total temperatures and force bal­
ance measurements obtained using a digital data acquisition system. The total 
temperature probes were shielded chromel/alumel thermocouples. 

4.2 Test Instrumentation 

The charging station instrumentation is housed in the model adapter section, 
illustrated in Figure 28, which provides the transition from the facility 
plumbing to the test nozzle models. The fan passage includes an upstream choke 
plate and two screens, followed by a bellmouth contraction to the fan duct 
charging station. Downstream of the charging station is the common fan shroud 
adapter, simulating the fan duct of the engine, and the tailpipe. Adapters for 
the core passage consists of an insulated duct, 2 choke plates, two screens, a 
center-body and a common core shroud adapter. During selected tests, swirl was 
introduced in the core stream by means of a swirl vane assembly just upstream 
of the model connection plane. The test configurations described in Section 
3.2 were attached to the adapting hardware at the model connection plane. 

Instrumentation in the fan passage which is illustrated in Figure 29, includes 
four 12-tube, area-weighted total pressure rakes, two 5-probe, total temper­
ature thermocouple rakes and four static taps on the inner as well as the 
outer wall. Instrumentation in the primary passage, illustrated in Figure 30, 
includes four 7-tube, area-weighted total pressure rakes, and two area-weighted 
total temperature rakes, one having 4 probes and the other having 3. There are 
four static taps each on both the inner and outer walls. 
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Figure 28 Charging Station Instrumentation Housed in the Model Adapter Section 
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N 
00 TOTAL PRESSURE RAKE LOCATIONS 

rp RADIUS 

TT RAKE 0
0 45

0 
135

0 
225

0 
315

0 METERS INCHES 

PROBE NUMBER 

37 49 61 73 0.0737 2.903 

38 50 62 74 0.0788 3.104 

/PT RAKE45
0 39 51 63 75 0.0825 3.249 

40 52 64 76 0.0861 3.388 

41 53 65 17 0.0895 3.523 

42 54 66 78 0.0928 3.652 

43 55 67 79 0.0959 3.776 

44 56 68 80 0.0990 3.897 

45 57 69 81 0.1020 4.014 

46 58 70 82 0.1049 4.128 

47 59 71 83 0.1017 4.239 

48 60 72 84 0.1109 4.368 

TOTAL TEMPERATURE RAKE LOCATIONS 

rp RADIUS 

0 180 METERS INCHES 

PROBE NUMBER 

7 12 0.0742 2.920 

8 0.0816 3.213 

13 0.0869 3.422 

9 0.0919 3.620 

14 0.0967 3.807 

10 0.1012 3.985 

15 0.1056 4.156 

\ '---:TRAKE 135' 

~PTAPS 150 

11 16 0.1105 4.350 

STATIC PRESSURE TAP LOCATIONS 

RADIUS = RADIUS = rp 
0.1191M (4.69 IN.) 0.0175M (3.05 IN.) 

TAP NUMBER TAP NUMBER 

85 89 60
0 

86 90 150
0 

87 91 240
0 

88 92 330
0 

Figure 29 Fan Stream Charging Station Instrumentation 



tv 
\0 

TOTAL PRESSURE RAKE LOCATIONS 
: 

r/J RADIUS 

0
0 

90
0 

180
0 

270
0 METERS INCHES 

PROBE NUMBER 

1 8 15 22 0.0491 1.933 

2 9 16 23 0.0540 2.126 

3 10 17 24 0.0573 2.254 

4 11 18 25 0.0605 2.381 

5 12 19 26 0.0635 2.501 

6 13 20 27 0.0664 2.616 

7 14 21 28 0.0698 2.748 

TOTAL TEMPERATURE RAKE LOCATIONS 

r/J RADIUS 

135
0 

315
0 

METERS INCHES 

PT RAKE 2700 
_____ -+-1---1- -t----+I ----PT RAKE 90

0 PROBE NUMBER 

4 0.0495 1.950 

1 0.0559 2.201 

5 0.0605 2.381 

2 0.0647 2.548 

3 6 0.0693 2.730 

STATIC PRESSURE TAP LOCATIONS 

~TT RAKE 135
0 

RADIUS = RADIUS= 
<P 0.0:Z06M (2.78 IN.) 0.0483M (1.9 IN.) 

TAP NUMBER TAP NUMBER 

29 33 15
0 

30 34 105
0 

31 35 195 
0 

32 36 285
0 

Figure 30 Primary Stream Charging Station Instrumentation 



The final charging station total pressures in each stream were determined as 
mass-momentum averaged values from the individual probe readings. Charging 
station total temperatures were determined as area-weighted averages of the 
individual thermocouple readings. 

Special instrumentation was employed to survey the nozzle exit for selected 
test configurations. The traverse rake illustrat~d in Figure 31 consists of a 
temperature rake with thirteen probes and a pressure rake with 12 probes. For 
Phase I, the temperature and pressure was separated by a 30 degrees angle and 
during each test, data were acquired at 5 degrees angular intervals covering a 
60 degrees segment of the nozzle exit. This resulted in a total of 169 temper­
ature and 156 pressure data points per test. In Phase II, the temperature and 
pressure rakes were separated by a 40 degrees angle and data were acquired at 
2.5 degrees angular intervals covering a 40 degrees segment of the nozzle exit 
for a total of 225 temperature and 204 pressure data points per test. The 
actual installation of the traverse probes is shown in Figure 32. 

In addition, a flow visualization technique was also applied to selected con­
figurations. The surface of the model was first.spray painted white and then a 
mixture of lampblack and glycerine was applied in an array of spots covering 
the region of interest. A cold flow test run was then made to establish the 
airflow pattern on the surface of the models; the model was then disassembled 
and photographed. 

4.3 Test Program 

This section consists of the actual test conditions, data acquisition and re­
duction, and an evaluation of the data repeatability. The test conditions were 
based on simulation of Flight Propulsion System flow conditions. The data 
acquisition and reduction section describes the aerodynamic performance para­
meters acquired, the exit plane traverse measurements which were made, and the 
flow visualization information which was obtained. Finally, data repeatability 
is evaluated with a statistical evaluation of the free mixer test data, which 
represents the largest sampling of data available. 

4.3.1 Test Conditions 

The test conditions covered in the Phase I program simulated a range of cruise 
power settings for the Flight Propulsion System, at Mach 0.8, 10,668 m (35,000 
feet). The Phase II program concentrated only on the maximum cruise power set­
ting. The appropriate pressure ratios in each stream were simulated, as was 
the total temperature ratio between the two streams. 
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DRIVE MECHANISM 

~ 

TT PT 

PROBE # PROBE # 

1 

2 1 

3 2 

4 3 

w 

13 
12 
11 
10 

9 
8 
7 
6 
5 

0° 

4 
3m2 
2 
1 

PHASE I 

° 5 TRAVERSE INTERVAL 
T T RAKE 13 PROBES 

10° 

I 
20° PT RAKE 

/ / / 300 12 PROBES 

/ / 40° 

A 

12// ° 
/50 

/' 60° 
/ 

TRAVERSE RAKE PROBE LOCATIONS PHASE I AND II 

RADIUS TT PT RADIUS TT 

METERS INCHES PROBE # PROBE # METERS INCHES PROBE # 

0.0066 0.26 5 4 0.0330 1.30 9 
0.Q137 0.54 6 5 0.0396 1.56 10 
0.Q198 0.78 7 6 0.0462 1.82 11 

0.0264 1.04 8 7 0.0528 2.08 12 

13 

Figure 31 Traverse Rake Assembly 

PHASE II 

2.5° TRAVERSE INTERVAL 
T T RAKE 13 PROBES 

10° ° 
I 20 PT RAKE 
filII/30° 12 PROBES 

II, ° 

PT 

PROBE # 

8 

9 

10 

11 

12 

B 

11 40 
II 
II 50° 

/ 

i 

RADIUS J 
METERS INCHES· 

0.0594 2.34 ! 

0.0660 2.60 

0.0726 2.86 

0.0792 3.12 

0.0859 3.38 
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Figure 32 Actual Installation of the Traverse Probes 

Phase I 

The test matrix for each configuration in Phase I is presented in Table IV 
which covers a range of cruise power settings from approximately 55 per­
cent to 110 percent. Each hot flow test point is defined by a primary 
stream pressure ratio (PTSPAM), a fan to primary stream total pressure 
ratio (PT7/PTS) and a primary to fan stream total temperature ratio 
(TRAT). The cold flow tests consisted of a range of pressure ratios which 
duplicated the range of mixed pressure ratios associated with the engine 
power setting variation. This facilitated calculation of the level of 
mixing and the amount of excess pressure loss exhibited by the test 
configuration. 

The nozzle exit traverses were made at a high power setting, near maximum 
cruise operation; the flow visualization tests were conducted at a compar­
able cold flow condition. 

Phase II 

The tests of each Phase II configuration were conducted at a single power 
setting which represented the maximum cruise condition. Each point was 
repeated five times to improve data reliability. A hot flow point consis­
ted of setting the primary stream total pressure ratio (PTSPAM) at 2.35, 
the fan to primary total pressure ratio (PT7/PTS) at 1.1 and the pri­
mary to fan total temperature ratio (TRAT) at 2.5. The cold flow primary 
stream pressure ratio was 2.5 and the fan to primary totalpr.~~ssure and 
total temperature ratio were both held at 1.0. 

The nozzle exit traverses were made at the hot flow condition, and the 
flow visualization tests were conducted at the cold flow test condition. 



TABLE IV 

PHASE I TEST MATRI X 

Hot F I ow T P.S ts 

Pri mar y Stream 
Cond; t; on Press ure R ati 0 

Fan to Primary Stream 
Press ure Rat; 0 

F an to P ri mar y Stream 

Number (PT8 PAM) 

1 1.8 
2 2.0 
3 2.1 
4 2.2 
5 2.3 
6 2.4 

Col d F I ow T es ts : ._--------
1 2.0 
2 2.2 
3 2.3 
4 2.4 
5 2.5 
6 2.6 

( PT7 /PT8) 

1.16 
1.14 
1.13 
1. 11 
1.10 
1.09 

1. 00 
1.00 
1.00 
1. 00 
1.00 
1.00 

Tan p er at ur eRa t i 0 
( TRA T,-,-) __ 

2.33 
2.38 
2.44 
2.44 
2.50 
2.56 

1.00 
1.00 
1. 00 
1.00 
1. 00 
1.00 

Nozzle Exit Traverse: (see condition 5 of the hot flow test series) 

Flow Visualization: 

PT8PAM = PT7PAM = 2.5 
TRAT = 1.0 

4.3.2 Data Acquisition and Reduction 

The experimental data produced during the program are described in this sec­
tion. This includes the major aerodynamic performance parameters (i.e., thrust 
and flow coefficients), exit plane traverse measurements, and flow visualiza­
tion information. 

4.3.2.1 Thrust and Flow Coefficient 

The determination of overall gross thrust coefficient and its equivalent 
change in thrust specific fuel consumption was the primary objective for the 
various configurations tested. Exhaust system performance was assessed through 
the use of mixed thrust and flow coefficients that were non-dimensionalized by 
fully mixed ideal thrust and flow terms in order to reflect the thrust gain 
avail- able from the mixing process. The basic model thrust coefficient was 
then corrected for model to full scale differences. Finally, the full scale 
model data were adjusted to reflect the adaptation of a convergent-divergent 
nozzle, in place of the convergent nozzle tested in the scale models. The 
general procedure used to calculate the coefficients and the equivalent change 
in thrust specific fuel consumption is outlined in Figure 33. 
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MEASURED CHARACTERISTICS 

CALCULATE THRUST COEFFICIENTS, CVMIX 

(BASED ON MIXED FLOW PROPERTIES) 

MODEL TO FULL SCALE 
CORRECTIONS 

FULL SCALE MODEL THRUST 
COEFFICIENT (CV') 

CONVERGENT·DIVERGENT 
NOZZLE CORRECTION 

OVERALL GROSS THRUST 
COEFFICI ENT (CV") 

EQUIVALENT ATSFC 

Figure 33 Data Processing Procedure 

The procedure begins with the measured thrust and the airflow through each 
stream, along with the charging station pressures and temperatures. Since the 
most meaningful thrust coefficient (CV MIX) is based on mixed flow proper­
ties at the exit plane of the mixer, it is necessary to estimate the stream 
properties at the mixing plane. This can best be done by accounting for the 
total pressure loss in each stream, from the charging station to mixing plane. 
This one dimensional calculation is defined as: 

= 

MIXING PLANE 
2 

'Y Mn loca 1 
2 

CHARGING STATION 
where 

34 

Cf is skin friction coefficient 
Mnlocal is the local Mach number 
dl is incremental duct length 
2r is equivalent duct diameter 



Once the charging station pressures have been adjusted, the fully mixed values 
?f pressure (PT MIX) temperature (TT MIX), used in the calculation of 
ldeal thrust and flow, can be determined. The procedure used to calculate the 
fully mixed conditions is discussed in detail in Appendix A. 

The mixed model thrust coefficient is defined as: 

Fg measured 

Fg ful1~ 
mixed/ideal 

where Fg fUllY) = rWafan + lola pri1 (velocity ideal) 
mixed. ~ ~measured 

ldeal 

and Vel oc i t Y -- f ' (p T ' T T 
MIX' MIX 

In addition, the mixed model flow coefficient is defined as: 

= [wafan + wapriJ 
Wa fUllY) 

mixed ideal 

measured 

where Wa f~llY) 
mlxed ideal 

= (p exi t) (Ajmeasured) (ve loci ty i deal) 

The full scale model thrust coefficient (CV') is obtained by correcting the 
mixed model thrust coefficient (CV MIX) to account for model-to-full scale 
differences. 

CV' = Cv MIX + ~CV M-FS 

where ~CVM_FS = model to full scale corrections 

The model to full scale corrections consist of pressure loss differences which 
include a Reynolds number correction for size and surface roughness and a full 
scale acoustic treatment loss estimate. The model-to-full scale correction is 
defined as: 

h.C 
VM- FS = [ 
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where 

e.g 

sure Los (Skin Friction) 

Thrust Coefficient Sensitivity ,...,f [Nozzle pressure] 
with Total Pressure Loss Ratio 

PTMPA 2 5 ~Cv = 0.48 
~PT IPT 

A tabu 1 at i on of ~CVM_FS for Phase I and I I "HOT" data are presented in 
Table V. 
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TABLE V 

CORRECTIONS TO "HOT" DATA AT PTMPA = 2.5 

CONF I GUR ATI ON 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
45 
46 
48 
49 

-0.0005 
.0.0006 
-0.0008 
-0.0009 
-0.0009 
-0.0008 
-0.0008 
.0.0008 
.0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0010 
-0.0008 
-0.0008 
.0.0008 
-0.0009 
-0.0008 
.0.0005 
-0.0005 
-0.0008 
-0.0008 
-0.0008 
.0.0008 
-0.0008 
-0.0010 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0007 
-0.0008 
-0.0008 
-0.0008 
-0.0008 
-0.0007 
-0.0008 
-0.0008 



For the majority of the configurations the ~CVM-FS correction was 0.0008. 

The final correction made to the data accounts for the fact that the flight 
propulsion system would have a convergent-divergent nozzle, rather than a 
convergent nozzle as tested on the models. This convergent-divergent effect is 
defined as: 

= C . 
V convergent 

di vergent 
nozzle 

- Cv convergent 
nozzle 

The assumed convergent-divergent nozzle was selected to have an area ratio of 
1.02. At a mixed pressure rQtio of 2.5, the correction ~CVr. D = +0.001. 
The overall gross thrust coefficient is therefore defined as: 

C II = C I + ~C V V VC-D 
The equivalent change in thrust specific fuel consumption, ~TSFC, is estab­
lished in Figure 34. The base level of overall thrust coefficient (i.e., at 
TSFC = 0) is the analytically established level selected for an optimized 
separate flow exhaust system. 
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Z 

o 

W -1.0 
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o 
...J 
LL 

cJn: 
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(/)(/) 

.- ~ -2.0 
<10.. 
,*-0 

o 
I­
W 
> 
~ -3.0 
« 
...J 
W 
0: 

% ATSFC, ALTITUDE = 35,000 FT, MN = 0.8, MAXIMUM CRUISE RATING 

BASE 

-4.0 "'-_______ L..-___ --' ____ --'-____ -' 

0.975 0.980 0.985 0.990 0.995 
OVERALL THRUST COEFFICIENT, Cv" 

Figure 34 Equivalent Change in Thrust Specific Fuel Consumption Relative to 
the Optimized Separate Flow Exhaust System 
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To support the overall change in thrust specific fuel consumption evaluations, 
two other indicators, mixing efficiency (~m) and the excess pressure loss 
(~PT/PT)' were also calculated. The amount of mixing coupled with the 
total pressure loss incurred in achieving that mixing determines the overall 
system performance. Mixing efficiency relates the actual nozzle performance 
gain to the ideal nozzle performance gain available from mixing. The funda­
mental definition is: 

m = actual nozzle performance gain 
ideal nozzle performance gain 

where Cv MIXHot 

where 

and 

F 
= gactual 

F 9fUllY ) 
mixed ideal 

F - F 

[

CV 
= MIXHot -

Cv 1 
MI XUnmi xedJ actual 

F 
gfully 
mixed 

- F 
gunmixed 

F 
gfully 
mixed 

at fan to primary pressure ratio 
PT /PT - Kl 78-

and temperature ratio (TRAT) = K2 

at PT7 /PT 8= Kl and TRAT = K2 
(requires no mixing between 
fan and primary stream) 

gfully gunmixed 
mixed 

ideal nozzle per- } at PT jPT = Kl = 7 8 

ideal 
F 
gfully mixed 

formance gain and TRAT = K2 

where F9fullY) P T 
mixed ideal = f ( TMIX ' TMIX ) 

and Fg . d) F9.) + F9f ) unmlxe ideal = prlmary ideal an ideal 

The fully mixed flow properties (PT MIX + TT MIX) are obtained from the 
mixing calculation procedure outlined in Appendix A. 

Since the Cv MIX unmixed cannot be measured (because it requires that no 
mixing take place between the fan and primary streams) it must be calculated 
by subtracting the ideal nozzle performance gain from the fully mixed 
perf ormance. 
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C 
VM1X ' 

unmlxed 
::: Cv 

MIXfully - ideal nozzle performance gain 
mixed 

F 

where Cv ::: Cv 
MIXful1y MIX Cold :: T'-- ) 

9meas ured 

mixed g fully 
mixed 'd 1 1 ea 

The definition of mixing then becomes: 

p p 
at T7/ TS ::: 1.0 

and TRAT ::: 1. a 

Cv - (C V ' d 1 1 f ' ) MIX
Hot 

MIX
Co1d 

- 1 ea nozz e per ormance galn 
flm ::: 

ideal nozzle performance gain 

1 _ eVM1XCOld - CVMIXHot] actual 

, ideal nozzle performance gain 

The definition was used in the data reduction and its calculation requires 
separate tests of the exhaust system; (1) with both streams at the same 
temperature (cold flow, TRAT::: 1.0) and pressure (PT 7/PT 8 ::: 1.0), and 
(2) with both streams at simulated engine operating temperatures (hot flow, 
TRAT::: K2) and pressure (PT 7/PT 8 ::: Kl). With both streams at the same 
level of temperature and pressure, a uniform flow field will exist in the 
mixing region since the velocity difference between the two streams is zero. 
This simulates fully mixed flow (CV MIX Cold)' Since the cold stream Mach 
numbers approximate those of the desired operating conditions, the pressure 
losses for hot and cold flow tests are approximately equal. Therefore, the 
difference in thrust coefficient levels between the hot (CV MIX Hot) and 
cold (CV MIX Cold) flow tests is a measure of the nozzle performance change 
due to the mixing process between the two streams. The calculation of mixing 
efficiency is graphically illustrated in Figure 35 where the actual nozzle 
performance gain is obtained from relating the measured hot data and the 
unmixed performance level. The latter is derived by subtracting the ideal 
nozzle performance gain from the fully mixed performance level. 

In addition to the mixing level, that portion of the exhaust system total 
pressure loss which is in excess of skin friction loss was selected as a 
meaningful parameter in evaluating mixer performance. The procedure used to 
calculate pressure loss in excess of skin friction is outlined in Figure 36. 
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GAIN (CALCULATED) 
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Figure 35 Calculation of Mixing Efficiency 

MEASURED COLD THRUST COEFFICIENT, CVMIX 

SKIN FRICTION 
LOSSES 

EXIT PLANE THRUST COEFFICIENT, CV
EXIT 

REFERENCE NOZZLE CV
EXIT 
~ ...... ~ 

MIXER-FREE MIXER· 

Figure 36 Procedure Used to Calculate Pressure Loss in Excess of Skin Friction 
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The procedure begins with the measured cold flow thrust coefficient (CV MIX)' 
for the mixer configuration of interest, which is adjusted to the exit plane 
of the tailpipe by adding in the equivalent change in thrust coefficient due 
to the skin friction losses of the tailpipe • 

Cv = Cv + 
EXIT MIXCold 

.6.C 
VTail pi pe 

where ~CVTailPiPe = ~;~') 
tailpipe 
skin friction 

and ~Cv = Sensitivity factor 
&PT/P 

T 

Once the exit plane thrust coefficient is calculated for the mixer configura­
tions, it is compared to the exit plane thrust coefficient of the free mixer. 
The free mixer is assumed to have skin friction losses only, therefore, the 
difference between the two can be attributed to pressure losses above skin 
friction with forced mixer configuration. The total pressure loss in excess of 
skin friction is, therefore, defined as: 

~(6PT) = [CV . ---P- excess of e~lt free 
T skin friction mlxer 

1 

where 6CV = Sensitivity factor 
liPT/ 

PT 

4.3.2.2 Nozzle Exit Plane Traverses 

Traverse plots were obtained by surveying the nozzle exit plane of selected 
configurations in Phase I and all the configurations in Phase II. At a single 
simulated engine operating point, total pressure and total temperature were 
measured and non-dimensionalized relative to the corresponding ideal mixed 
property. A sample of the resultant plots is shown in Figures 37 and 38. The 
charging station conditions for each stream (fan sty'eam = station 7 and 
primary stream = station 8) are identified. The absolute level of the fully 
mixed reference is also identified. A complete presentation of all the 
traverse plots is made in Appendix B. The location of the primary lobe peaks 
are indicated by arrows. 

4.3.2.3 Flow Visualization Photographs 

Flow visualization tests were made for selected configurations in Phase I and 
for all of the Phase II configurations. These tests were conducted with uni­
form cold flow at a nozzle pressure ratio of 2.5 to provide a general indica­
tion of the flow field through the exhaust system. A sample photograph is 
presented in Figure 39. The streaks result from placing an array of dots 
(using a lampblack/glycerine mixture) on the painted surface of the model 
prior to a test run. A complete set of photographs is presented in Appendix C. 
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SURE CONF. 49 PRES PT/PT MIX 

CURVE CURVE ~ 
LABEL 

o 940000E+00 
1 0'950000E+00 
2 0:960000E+00 
3 0970000E+00 
4 0:980000E+00 
5 0 990000E+OO 
; 0: 1 OOOOOE+01 

o 101000E+01 
8 0:102000E+01 
9 0 103000E+01 10 • 

7/PTMIX == 1.0360 
PT 30 

8/PTM I X == 0.94 
PT 5 N/M2 
PTMIX == 2.468 X 10 

(35.790 PSIA) 

Figure 37 Plot Sample Resultant 

TURE CONF. 49 TEMPERA CURVE 
LABEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

TT/TT MIX 

CURVE 
VALUE 

o 850000E+00 
0'950000E+00 

'105000E+01 
~'115000E+01 
0'125000E+01 

'135000E+01 
g'145000E+01 
0'155000E+01 
0'165000E+01 
0'175000E+01 
0: 184999E+01 

TT7/TTMIX==0.8324 

TT8/TTMIX == 2.0692 

oK (627.36°R) TTMIX == 348.20 

Figure 38 t Plot Sample Resultan 
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4.3.3 Data Repeatability 

The free mixer configuration was tested at the beginning~ several times during, 
and at the end of Phase I and Phase II test programs to establish data repeat­
ability. The repeatability of the thrust coef~icient (~V MIX) data was an­
alyzed at relatively high nozzle.pressure ~atlo, spannlng the key pressure 
ratio (2.5) used in the parametrlc evaluatlons. 

The cold data from Phase I, illustrated in Figure 40, had a standard deviation 
equal to +0.0004. The Phase I "hot" flow data (Figure 40) are stratified into 
two groups according to total pressure split. The higher thrust coefficient 
reflects the desired pressure split schedule and has a standard deviation 
equal to +0.0008. The lower "hot" flow line reflects an early set of test 
points conducted with a total pressure split schedule approximately 2 percent 
less than desired and has a standard deviation equal to +0.0005. The differ­
ence in thrust coefficient level between these two lines-can be traced to the 
difference in the potential thrust gain available from mixing because of the 
differences in pressure split. This level shift or stratification tends to 
collapse, around the higher thrust coefficient level, when the early data are 
corrected for the pressure split difference. 

COLD DATA HOT DATA 
SYMBOL RUN NO. PTMPA PRAT SYMBOL RUN NO. PTMPA PRAT 

0 4 2.374 0.994 0 10.3 2.370 1.115 
0 5 2.481 0.992 0 11.3 2.454 1.102 
0 6 2.575 0.992 0 12.3 2.546 1.093 
0 4.1 2.376 0.991 0 240 2.366 1.111 
0 5.1 2.475 0.991 0 241 2.454 1.099 
0 6.1 2.574 0.991 0 242 2.537 1.089 
0 4.11 2.391 1.005 0 10.1 2.343 1.095 
0 5.11 2.486 1.004 0 11.1 2.436 1.086 
0 6.11 2.585 1.003 0 12.1 2.522 1.078 
b. 4.4 2.395 1.003 LI 10 2.346 1.093 
6 5.4 2.488 1.002 LI 11 2.436 1.086 
6 6.4 2.584 1.003 LI 12 2.521 1.078 

1.00 

-<n--O' cR9 8~}COLD 
0.99 

X 

::?! c9 R > -Qr 4J5 ::g:oO} HOT 
u 

0.98 

0.97 
2.32 

PTMPA 

Figure 40 Phase I Free Mixer Data Configuration 1 
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It should be noted that the stratification of thrust coefficient due to pres­
sure split variations essentially disappears with forced mixer configurations 
since they have mixing levels several times higher than the free mixer nozzle. 

During Phase II, the "cold" flow tests had a standard deviation equal to 
+0.0006 as illustrated in Figure 41. The "hot" flow tests had a standard 
deviation equal to +0.0004. In general, the repeatability for each phase is 
somewhat better than that achieved with previous experimental programs in 
Channel 11 at Fluidyne Engineering Corporation. 

Although the amount of available data is relatively small, an indication of 
the amount of data bias between Phase I and Phase II testing is provided by 
comparing the mean hot and cold thrust coefficient levels of the free mixer 
configuration. At a mixed nozzle pressure ratio of 2.5, the cold flow bias 
shift is 0.0012 and the hot flow bias shift is 0.0010. In general, the trends 
from each phase of the program were used independently. Therefore, this bias 
is not particularly troublesome. 

COLD DATA HOT DATA 
SYMBOL RUN NO. SYMBOL RUN NO. 

0 3-5 0 8-10 
0 77-79 6 80-82 
.cJ 83-85 0 86-88 
0 204-206 0 161.1-163.1 

1.00 C 209-211 

-<94 ~ ~ }eOlD 0 

0.99 

-&- &9 
} HOT 

X ~ 
~ 0.98 
> 

0 

0.97 

0.96 L-_---.JL--_.---lI __ --L __ -I..I __ --'-1 __ -L.I __ ....JI 
2.32 2.36 2.40 2.44 2.48 2.52 2.56 2.60 

PTMPA 

Figure 41 Phase II Free Mixer Data Configuration 1 
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5.0 TEST RESULTS 

5.1 Phase I Results 

The data from the Phase I mixer model test program were analyzed and correla­
ted to determine the effects of mixer geometery on performance. The exhaust 
system variables evaluated were (1) tailpipe length, (2) number of mixer 
lobes, (3) scalloping, (4) penetration, (5) cutback, (6) turbine swirl, and 
(7) pylon integration. Each of these variables is discussed in the following 
paragraphs. The best measure of overall performance is the equivalent change 
in thrust specific fuel consumption which is a function of the measured nozzle 
gross thrust coefficient. In addition, the results are presented in terms of 
"percent mixing" and "excess pressure loss" /:::,. (/:::"Pt/Pt) to provide di ag­
nostic insight into mixer performance. 

5.1.1 Tailpipe Length 

An increase in tailpipe length resulted in a substantial improvement in thrust 
specific fuel consumption in four basic mixer designs (Figure 42). These per­
formance gains resulted primarily from the improved mixing efficiency caused 
by the tailpipe lengthening, while the corresponding excess pressure loss was 
not changed, as shown in Figure 43. (Note: the lines in Figure 42, and subse­
quent summary curves were established by cross-correlation of the performance 
trends shown in Figures 42 through 52, which clarify the trends and provide 
consistency. It should be noted that experimental accuracy (i.e., one standard 
deviation) would yield a variation of 0.15 percent thrust specific fuel con­
sumption, 7 percent in mixing level, and 0.001 in pressure loss. Additional 
discussions of data repeatability and accuracy can be found in Section 4.3.3.) 
The change in mixing, with increased tailpipe length, is further illustrated 
in Figure 44, which shows the temperature pattern measured at the tailpipe 
exit. The longer tailpipe exhibited a mixing level nearly twice that of the 
shorter tailplpe, which is evidenced by the reduced gradients. The shaded 
areas on the traverses define the region where an essentially mixed 
temperature exists: 

?: 0.95) 

TT I~IX 
This provides a quick convenient guide to distinguish the primary from the fan 
stream. 

A brief study of the overall propulsion system indicated that the internal 
performance gains generated by longer tailpipes would be virtually eliminated 
by the additional external skin friction drag. In addition, the extra weight 
and potential installation problems of a larger nacelle make. the shorter 
system more desirable. 

A design modification of the short tailpipe for the green series, providing 
increased flow area, was also evaluated in this segment of the program 
(configuration 6). As indicated in Figure 42, the overall performance was 
essentially equal to the original design. The corresponding mixing and excess 
pressure loss is illustrated in Figure 43. The increased mixing level, 
generall~ associa~ed with reduced internal Mach number, tends to be offset by 
a large 1ncrease 1n excess pressure loss. The latter occurrence is currently 
not understood. 
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TEMPERATURE CONF. 3 TEMPERATURE CONF. 5 

TT/TTMIX 

CURVE CURVE 

~ VALUE 

1 0.850000E+00 
LID = 1.0 LID::; 0.5 2 0.950000E+00 

3 0.105000E+01 
4 0.115000E+01 
5 0.125000E+01 
6 O.135000E+01 
7 0.145000E+01 
8 0.155000E+01 
9 0.165000E+01 

10 0.175000E+01 

Figure 44 Temperature Pattern Measured at Tailpipe Exit 

5.1.2 Lobe Variations 

The results obtained from testing 12 and 18 lobe versions of two basic config­
urations indicated that the 18 lobe designs offered increased performance 
benefits. The influence of lobe number is presented in Figure 45. The overall 
performance gain is primarily due to an increase in the degree of mixing 
obtained even though it is partially offset by the increased pressure loss 
which also accompanies an increase in lobe number (see Figure 46). A compari­
son of the temperature traverses at the tailpipe exit is presented in Figure 
47, showing the increased mixing. In many of the test configurations which 
were traversed, circulation patterns were noted aft of the primary lobes, 
inducing fan stream flow into the primary flow region and thus enhancing 
mixing between the two streams. This circulation, believed to be created by 
the secondary flow system within the tailpipe, tends to eliminate the initial 
character of the primary flow, especially behind the lower half of each lobe. 
This also creates a hoof print pattern. 

The collection of primary flow near the centerline is also typical of the 
mixers tested, being the result of the gap between the mixer and the center­
body. This allows a portion of the primary flow to avoid the mixing process. 

Most of the mixers were designed with lobes that were slightly converging in 
the axial direction, when viewed from the top (i.e., variable 01./ 8 ). This 
was done to provide additional control of the flow area distribution through 
the mixer. One mixer was designed with simplified constant width lobes (con­
figuration 7). This modified green mixer configuration provided an improvement 
of approximately 0.4 percent thrust specific fuel consumption (as shown in 
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Figure 47 Comparison of Temperature Traverses at the Tailpipe Exit 

Figure 45). The performance improvement was due to a substantial increase in 
the level of mixing as illustrated in Figure 46. A set of hoods or fairings 
was then added to this mixer to form configuration 27. The measured. overall 
performance (shown in Figure 45) was essentially the same as the basic config­
uration. This may be somewhat pessimistic, since the cold flow test indicated 
the excess pressure loss was reduced. The flow visualization photographs also 
indicated the flow quality was improved. 

In addition to the mixer lobe details described above, the importance of 
mixing plane area was also evaluated. The red and green series were designed 
with the same critical areas throughout the mixer. The orange series was de­
signed with an increased mixing plane area (+19 percent AMIX). The overall 
performance for the orange design, as illustrated in Figure 45, was essentially 
the same (within experimental accuracy) as the red and green series. It should 
be noted the orange series had a penetration of 0.49 while the red and green 
had 0.57 and 0.65 respectively. The penetration trends (in Section 5.1.3) 
suggest the orange series performance should have been significantly worse 
than the red and green but this effect was probably offset by the larger 
AMIX (lower Mach number) and therefore the overall performance was 
essentially the same. 

Scalloping the mixer produces a substantial performance improvement for both 
12 and 18 lobe designs, as illustrated in Figure 45. This is a result of a 
combination of an increase in mixing and a decrease in excess pressure loss as 
illustrated in Figure 46. 
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5.1.3 Mixer Penetration 

A correlation of the Phase I data indicated that increased mixer penetration 
could improve overall performance as shown in Figure 48. Increasing the pene­
tration moves the primary stream radially outward and enhances the contact be­
tween the two streams. The mixing and pressure loss characteristics associated 
with increased penetration are illustrated in Figure 49. The data scatter 
about the performance curves is believed to be due to geometrical differences 
between the configurations such as mixer length and local angles. For example, 
configuration 19 had a short mixer with a high degree of primary flow turning. 
It showed signs of flow instability in the primary flow stream (as observed 
from the flow visualization photos) which could account for the high pressure 
loss seen in Figure 49. 

The impact of increased mixer penetration on the temperature traverse pattern 
at the tailpipe exit is shown in Figure 50. In addition to the residual pri­
mary hot spot moving radially outward, the intensity of the primary flow 
region is diminished, reflecting the increased mixing. 

Higher penetration mixer designs were subsequently evaluated in Phase II of 
the mixer technology program and are discussed in Section 5.2. 

5.1. 4 Cutback ---
The impact of mixer exit plane orientation (i.e., cutback) is shown in Figure 
51. This illustrates the performance change for one excursion in exit plane 
geometry. It suggests that there may be an optimum exit plane orientation for 
a basic mixer design. The corresponding mixing and pressure loss character­
istics are presented in Figure 52. Both diagnostic terms increase considerably 
with cutback. 

5.1.5 Turbine Swirl 

Simulated turbine discharge swirl was introduced into the mixer in order to 
support the study of simplified turbine system designs, offering improved tur­
bine performance. The goal was to have no additional loss in the mixer. The 
importance of turbine discharge swirl on nozzle performance was established 
for the free mixer configurations (i.e., one having a simple splitter between 
the primary and fan streams) and a forced mixer configuration, as illustrated 
in Figure 53. As expected, the free mixer experienced severe performance 
losses as swirl angle increased. The forced mixer greatly reduces the 
performance losses associated with swirl, but still exhibits significant 
losses. The flow patterns developed on both configurations, for 36 degrees of 
swirls are shown in Figure 54. As illustrated, the mixer has a considerable 
amount of swirling flow remaining along the centerbody. Since turbine swirl 
produced a performance loss in the mixer which was much larger than the 
anticipated gains associated with a simplified turbine, it was decided to 
proceed by eliminating swirl exiting the turbine. 
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Figure 53 Impact of Turbine Discharge Swirl on Nozzle Performance 

5.1.6 Pylon In~~ation 

Integration of one of the mixers with two potential pylon fairings was also 
evaluated in the test matrix. A short pylon, ending at the mixer exit, was 
tested along with a longer design which extended over the mixer and ended well 
down the tailpipe. The flow visualization pictures obtained on both configura­
tions are shown in Figure 55. The longer pylon appears to provide an improved 
flow field, relative to short design in the region where the pylon integrates 
into the lobe. However, the thrust measurements indicated both designs were 
essentially equal with the mixing efficiency and pressure loss being the same. 
A small loss in performance (a thrust specific fuel consumption change of 
approximately 0.1 percent) was noted for both, relative to the mixer configu­
ration without a pylon simulation. This was a result of the mix'ing efficiency 
and pressure loss increasing by approximately 4 percent and 0.002, respective­
ly, relative to the no pylon configuration. 
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Figure 54 Flow Patterns Developed on Free and Forced Mixers for 36 Degrees of 
Swirl 
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Figure 55 Flow Visualization Pictures Obtained on Short and Long Pylon 
Configurations 
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5.1.7 Phase I Test Surnnary 

A complete surnnary of the performance characteristics of the configurations 
tested in Phase I is presented in Table VI. The major conclusions drawn from 
Phase I were: 

o Although longer tailpipes offered some performance improvement, it 
was felt that the additional weight and potential aircraft installa­
tion disadvantages would favor a relatively short tailpipe. 

o Mixers with 18 lobes were preferred over 12 lobe designs. 

o Scalloping can provide significant performance gains. 

o High penetration mixers offer improved performance potential. 

o iloring of the exit plane g6)metry, by mixer cutback, may optimize 
performance for a given mixer. 

o Since swirl entering the mixer produced large losses, it is 
rerommended that the turbine system be carefully designed to 
eliminate swirl. 

0 Structura 1 pylon/fairings can be integrated wi th the mixer with very 
little 10 SSe 

TABLE VI 

PHASE I TEST SUMMARY 

Tai Ipipe Thru!'. t Spec if i c 
Conn gurati on Lobe Length/ Fuel Con!.ump.** 
~ ~ Diameter ~Features Penetration % Mixing .6. (.6. PT /PT) * £t.. ~ercent 

Free I 0.50 19.5 0.0001 0.9795 -0.55 
Mixer 21 0.50 150 Swir I 0.9739 to.81 

22 0.50 360 Swir I 0.9602 +4.13 
2 1.00 23.5 -.0002 0.9791 -0.45 

Blue 19 12 0.50 0.5 61.5 0.0084 0.9825 -1.27 

Green 3 12 0.50 Mixer Scarf Angle-OO 0.65 44.7 0.0038 0.9821 -1.18 
4 12 0.75 0.65 67.8 0.0026 0.9854 -1. 98 
5 12 1.00 0.65 89.4 0.0062 0.9866 -2.27 
8 18 0.50 0.65 73 0.0070 0.9848 -1.82 
6 12 0.50 Modified Tai Ipipe 0.65 63.1 0.0081 0.9831 -1.42 
7 12 0.50 Modified Mixer Lobes*** 0.65 63 0.0045 0.9848 -1.82 

27 12 0.50 Mixer Hoods*** 0.65 55.4 0.0034 0.9846 -1.78 
23 12 0.50 150Swir I 0.65 0.9826 -1.29 
24 12 0.50 360Swir I 0.65 0.9784 -0.28 
9 12 0.50 Mixer Scarf Angle - 50 0.63 64 0.0088 0.9836 -1.53 

10 12 0.50 Mixer Scarf Angle -100 0.61 66.3 0.0076 0.9835 -1.51 
11 12 0.50 Mixer Scarf Angle -150 0.58 74.7 0.0118 0.9826 -1.28 

Red 13 12 0.50 0.57 52.6 0.0025 0,9833 -1.47 
30 12 0.50 Sca II oped Mi xer 0.57 60.5 0.0025 0.9847 -1.80 
14 12 1.00 0.57 60.7 -0.0003 0.9850 -1.88 
15 18 0.50 0.57 58.8 0.0025 0.9841 -1.67 
16 18 0.50 Sca I loped Mi xer 0.57 57.5 0 0.9854 -1.98 
29 18 0.61 Cutback Mixer 0.51 58.5 -0.0007 0.98591 -2.11 
28 18 1.00 Sca I loped Mi xer 0.57 80.7 0.0024 0.9868 -2.32 

Orange 17 18 0.50 0.49 61.6 0.0054 0.9839 -1.62 
18 18 1.00 0.49 68.4 0.0030 0.9854 -1. 98 

Green 25 12 0.50 Short Pylon 0.58 78.1 0.0139 0.9821 -1.18 

Green 26 12 0.50 Long Pylon 0.58 78.4 0.0136 0.9822 -1.20 

* In exce~5 of skin friction losse!.. 
** Relative to optimized separate flow exhaust !.ystem. 

*** Constant lobe width. 
Avg. of Phase I and II 



5.2 Phase II Results 

Phase II testing was based on applying the significant Phase I performance 
trends to the best rrodel in Phase I which was Configuration 29. It consisted 
of 18 lobes and a tailpipe length to diameter ratio of 0.6. These parameters 
were held constant for Phase II. It was decided to expand the Phase I trends 
and evaluate high penetration mixer designs; therefore, 0.75 penetration was 
selected and held constant. The Phase IIlXlrtion of the program was developed 
with four basic mixer designs as smwn in Figure 56. In addition to the basic 
matrix, variations of the promising configurations were tested to establish 
the impact of mixer/plug gap, scalloping, cut back, mixer hoods, and plug 
angles. The variations tested with each of the basic mixers are described 
separately below. 

5.2.1 Mixer Length and Diameter Variations 

The results of testing the four basic mixers are summarized in Figure 57. The 
longer mixer configurations (ronfigurations 35 and 36) have mnsiderably 
higheroverall performance than the srorter pair of mixers (configurations 33 
and 34). Altmugh the latter pair exhibit rrore mixing, they also have higher 
pressure losses. The changes in mixing are believed due to slight differences 
in mixer exit plane geometry. The slnrter mnfigurations discharge the primary 
flow nearly horizontally, while the longer mixers are canted slightly toward 
the (rodel centerline tending to reduce the alIDunt of mixing achieved. The 
temperature traverses measured for the four basic mixers, shown in Figure 58, 
indicate a small reduction in penetration with mnfigurations 35 and 36. The 
excess pressure loss appears to be a function of both mixer length and the 
degree of turning within the mixer. The tw.) longer oonfigurations (i .e., 35 
and 36) have lower losses than the tw:> shorter configurations (i.e., 33 and 
34). In addition the mnfigurations with rrore turning in a given length have 
higher losses then the configurations with relatively less turning (i.e., 33 
versus 34 and 36 versus 35). This indicates that these t\\O aspects of mixer 
g8Jmetry must be balanced to arrive at an optimum configuration. 

5. 2. 2 Mixer / P ll!~ap 

The importance of mixer/plug gap was established using the configuration 36 
mixer in combination with two additional plugs. This resulted in gaps ranging 
from 12 percent of primary flow area to 32 percent. As the gap is increased, 
so did the primary area and as a result the mixing plane Mach number decreases, 
however, these incremental changes were not enough to significantly change the 
mixing potential for the configurations being evaluated. A slight performance 
advantage appears to exist with a 22 percent gap, as shown in Figure 59. In 
general, as the gap is increased the amount of mixing which is achieved de­
creases, along with the excess pressure loss. The loss in mixing is evidenced 
in the tailpipe exit surveys (Figure 60) which show the growth in the unmixed 
flow surrounding the model centerline as the gap is increased. The pressure 
loss reduction is associated with reduced flow disturbance and Mach number on 
the plug near the mixer, as illustrated in Figure 61. 
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5.2.3 Exhaust S~stem Modifications 

5.2.3.1 Series 33 

Several modifications were made sequentially to configuration 33. The mixer 
was first scalloped, producing a large performance improvement (0.39 percent 
in thrust specific fuel consumption) as illustrated in Figure 62. The perfor­
mance improvement is a combination of more mixing and less pressure loss. 
Since scalloping the mixer produced an increase of approximately 6 percent in 
the bypass ratio of the exhaust system, an insert was added to the tailpipe 
(configuration 42) to reduce the bypass ratio back to its original level. The 
insert produced this desired effect, but also reduced overall performance be­
cause of a change in the amount of mixing obtained. An analysis of this con­
figuration indicated the tailpipe insert changed the local flow field and 
reduced the local Mach number near the outer portion of the mixer, increasing 
the local static pressure which essentially suppressed the mixer. It should be 
noted that this shift in bypass ratio with scalloping in not necessarily a 
general case. If a scalloped configuration is selected as a baseline, the 
areas in each stream can be designed to achieve the required bypass ratio 
(without inserts, etc.). 

The next configuration (;.e., 45) consisted of cutting back the inner portion 
of mixer used in configuration 41 in order to increase the mixed/plug gap (to 
35 percent) and thereby reduce total pressure loss. As indicated in Figure 62, 
the pressure loss was reduced, but the amount of mixing also decreased such 
that the overall performance did not change. The increments in both the pres­
sure loss and mixing levels are consistent with the mixer/plug gap performance 
trends discussed earlier. 

The temperature patterns measured at the tailpipe exit for this series of 
tests are presented in Figure 63. A dramatic change in the pattern is created 
by introducing scallops (configuration 33 versus configuration 41). This is 
believed due to increased circulation created in the tailpipe. The impact of 
cutback is also illustrated, by comparing configuration 45 to 41, where the 
increase in unmi xed pr imar y flow is ev i dent. 

5.2.3.2 Series 36 -----
Modifications were also made sequentially to configuration 36. These included 
hoods, scallops and plug changes which constituted configurations 39, 43, 48, 
and 49. 

The first modification consisted of 1ng hoods or fairings to both the pri-
mary and fan side of the mixer (configuration 39) in order to reduce the 
excess pressure loss. Unfortunately in the brazing process the mixer lobes 
shrunk inward reducing the penetration from 0.75 to 0.72. This necessitated an 
adjusbnent to the subsequent test data. An increment of 5 percent (taken from 
Phase I trends) was added to the measured mixing level to reflect the original 
design. No adjustment was made to pressure loss because the shrinkage was near 
the end of the mixer and it was felt that it would not change the basic pres­
sure loss characteristic. The final overall level of performance for the hood­
ed configurations was 0 14 percent thrust specific fuel consumption better 
than the baseline design as shown in Figure 64. The tailpipe traverses, pre­
sented in Figure 65 confirm the loss in penetration. The general improvement 
in the flow field around the mixer is shown in Figure 66. 
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Figure 62 Scalloped Mixer Produces a Large Performance Improvement 

Scallops were then added to configuration 39, producing configuration 43. As 
experienced earlier, the mixing level improved and the total pressure losses 
decreased to yield an overall performance increment of 0.22 percent thrust 
specific fuel consumption (configuration 43 versus configuration 39). 

An alternate plug design was introduced in configuration 48 to vary the tail­
pipe area distribution. A performance loss of 0.12 percent thrust specific 
fuel consumption was observed with this mixer. The original plug was replaced 
and the mixer scallops were extended upstream resulting in configuration 49. 
This configuration produced the highest performance measured during the test 
program; 2.67 percent change in thrust specific fuel consumption relative to 
the optimized separate flow exhaust system. 

The impact of scalloping on tailpipe temperature traverses is illustrated in 
Figure 67. Scalloping increases the circulation within the tailpipe thereby 
weakening the primary flow hot spots and increasing the overall mixing level. 
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CONF 33 

CONF 45 

CURVE 
~ 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

TT/TT MIX 

CURVE 
VALUE 

0.850000E+OO 
0.950000E+OO 
0.105000E+01 
O.115000E+01 
0.125000E+01 
0.135000E+01 
0.145000E+01 
O.155000E+01 
0.166000E+01 
0.175000E+01 
0.184999E+01 

CONF 41 

CONF 42 

Figure 63 Temperature Patterns Measured at the Tailpipe Exit 
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Figure 64 Modified Lobes Yield Thrust Specific Fuel Consumption Improvements 

CONF 36 CONF 39 

TT/TT MIX 

CURVE CURVE 
LABEL VALUE 

1 0.850000E+OO 
2 0.950000E+OO 
3 0.105000E+01 
4 O.115000E+01 
5 O.125000E+01 
6 O.135000E+01 
7 O.145000E+01 

11 8 0.155000E+01 
9 0.165000E+01 

10 0.175000E+01 
11 O.184999E+01 

Figure 65 Tailpipe Traverses Confirm the Loss in Penetration 
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CONF.39 

CURVE 
LABEL 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

CONF.43 

CURVE 
VALUE 

0.850000E+00 
0.950000E+00 
0.105000E+01 
0.115000E+01 
0.125000E+01 
0.135000E+Ol 
0.145000E+01 
0.155000E+01 
0.165000E+01 
0.175000E+01 
0.184999E+01 

CONF.49 

Figure 67 Impact of Scalloping on Tailpipe Temperature Traverses 



5.2.3.3 Series 35 ---
Configuration 35 was also modified sequentially to explore its performance 
potential. A steeper plug was first introduced (i,.e., configuration 40), pro­
ducing an improvement of 0.17 percent thrust specific fuel consumption (Figure 
68). This was observed to be due to a pressure loss reduction. This configura­
tion was then scalloped and cutback at the same time (configuration 46) which 
resulted in virtually no performance change (-0.05 percent change in thrust 
specific fuel consumption). The positive benefit of scalloping appears to have 
been eliminated by cutting back the mixer and producing a larger mixer/ 
plug gap (37 percent). The next configuration incorporated an even steeper 
plug (configuration 47). The cold flow test of configuration 47 indicated the 
excess pressure loss had not changed (configuration 46), as noticed in the 
earlier tests with steep plugs, and so the hot tests of this configuration 
were not conducted. 

A subsequent analysis of the plug variations in Series 35 and 36 indicated 
that the performance increments were probably due to the local diffusion 
taking place along the surface of the plug. A very rapid change in the radial 
profiles is believed to take place in the region between the end of the plug 
and the tailpipe exit. Series 35 showed a performance improvement and Series 
36 did not. This is felt to be associated with the geometry differences be­
tween the two configurations. Series 35 had smaller shorter plugs, providing a 
much different flow area d'istribution through the tailpipe relative to Series 
36 which had a very rapid acceleration region near the end of the tailpipe as 
illustrated in Figure 69. 

5.2.4 Phase II Test SummaCl 

A complete summary of the performance characteristics of the configurations 
tested in Phase II is presented in Table VII. The major conclusions drawn from 
Phase II were: 
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o High penetration mixers offer improved performance. 

o Relatively long mixers are required for low internal losses. 

o As mixer/plug gap is increased, the amount of mixing which is 
achieved decreases, along with the excess pressure loss. 

o Scalloping improves the performance of high penetration mixers. 

o Mixer hoods improved the flow field around the mixer and result in 
improved performance. 

o Varying tailpipe area distribution through modified plug design can 
reduce pressure loss. 
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Config. 
~ ~ 

BI ack 33 
41 
42 

45 

Purpl e 34 

BrOWl 35 
40 
46 

47 

Ye 11000/ 36 
37 
38 
39 
43 
48 

49 

TABLE VII 

PHASE II TEST SUMfo'ARY 

Lobe No. = 18 
Tailpipe LID = .61 
Penetration = .75 

~eci al Features % Mixing 6(6 PT/PTI* 

89.5 0.0106 
Sea II oped 97 .8 0.0097 
Scalloped and Modified 
Tai Ipipe 94.4 0.0095 
Scalloped and Cutback 90.0 0.0083 

88.8 0.0122 

81.3 0.0078 
330 Plug 81. 3 0.0067 
330 Plug and Sca II oped 
and Cutback 81.3 0.0063 
390 Plug an d Sca II oped 
and Cutback 0.0063 

80.7 0.0051 
12 percent Gap 81. 5 0.0060 
32 percent Gap 76.2 0.0039 
Hoods 79.9 0.0039 
Hoods and Sca I loped (111 85.0 0.0037 
Hoods and Scalloped (11) 
and 370 Plug 79.9 0.0039 
Hoods and Sca 110 ped (82) 86.0 0.0029 

* In excess of ski n fri cti on losses. 

--.S!.:.. 
0.9847 
0.9863 

0.9859 
0.9859 

0.9839 

0.9852 
0.9859 

0.9861 

0.9861 
0.9860 
0.9859 
0.9867 
0.9876 

0.9371 
0.9882 

** Rei ati ve to optimi zed separate flow exhaust systEl1l. 

Thrust 
Specific Fuel 
Consunption**, 

~rcent 

-1.82 
-2.21 

-2.11 
-2.11 

-1. 63 

-1.94 
-2.11 

-2.16 

-2.16 
-2.13 
-2.11 
-2.30 
-2.52 

-2.40 
-2.67 
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6.0 CONCLUSIONS AND CONCLUDING REMARKS 

o This program has provided a substantial data base for high bypass 
ratio exhaust mixers. 

o An improvement of 2.7 percent in thrust specific fuel consumption 
relative to an optimized separate flow exhaust system has been demon­
strated. Additional performance gains are likely by extrapolation of 
the trends that have been identified. 

o Scalloped high penetration mixer designs offer the most performance 
potential. Mixing levels as high as 98 percent have been demonstrated; 
however, high attendent pressure losses have lowered overall perfor­
mance. It may be possible to reduce the internal losses while main­
taining high mixing levels to improve overall performance. Careful 
attention to mixer contours, exit plane geometry and tailpipe area 
distribution is required to achieve the full potential. 

o Residual swirl in the turbine discharge has been defined as generally 
detrimental with both free and forced mixer configurations. The 
turbine system should be selected to eliminate residual swirl. 

o Integration of the mixer with the structural pylon in the nacelle has 
been shown to be only a minor problem, with very small overall 
penalties. 
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APPENDIX A 

A tabulation of the key model test data are presented in this appendix. The 
data are grouped in order of the test configuration number, with a definition 
of the terms presented at the end of this section. The Cv MIX and CD MIX 
data has been processed to reflect fully mixed flow propertles for the 
reference ideal conditions. The procedure to calculate the fully mixed 
conditions is also presented in this section. Finally, this appendix includes 
a thrust balance temperature correction definition required for Phase I thrust 
coefficients. This correction compensates for the varying temperatures of the 
thrust balance. 

The contents of this appendix consists of the following: 

1. Definition of Symbols 

2. Test Data Listing 

3. Fully Mixed Conditions Calculation Procedure 

4. Thrust Balance Temperature Correction. 

74 

75 

76 

106 

107 



DEFINITION OF SYMBOLS 

Defined At Model Mixing Plane 

Cv MIX 

CD MIX 

PTMPA 

-Mixed Model Thrust Coefficient = Fg MEASURED/Fg FULLY) 
MIXED IDEAL 

-Mixed Model Flow Coefficient = 
(Wa FAN + Wa PRI)MEASURED/waFULLY) 

MIXED IDEAL 

- Fully Mixed Total to Ambient Nozzle Pressure Ratio 

PTFPAI'1 - Fan Stream Total to Arrbient Nozzle Pressure Ratio 

PTEPAM - Primary Stream Total to Ambient Nozzle Pressure Ratio 

PRAT - Ratio of PTFPAM to PTEPAM 

MIXP Ideal Nozzle Performance Gain Available From Mixing = 

[
(F9FULLY - F9UNMIXED)/F9FULLY ] 

MIXED MIXED IDEAL 

- Fully Mixed Ideal Thrust = F9FULLY) ,... LBS. 
MIXED IDEAL 

- Fan Stream Mach Nurrber 

- Primary Stream Mach NulTber 

Defined at Model Charging Station 

PT7PAr~ - Fan Stream Total to Arrbient Nozzle Pressure Ratio 

PT8PAM - Primary Stream Total to Ambient Nozzle Pressure Ratio 

TT7 - Fan Stream Total Temperature - OR 

TT8 - Primary Stream Tota 1 Temperature - OR 

TRAT - Ratio of TT8 to TT7 

PAM - Arrbient Pressure - LBS/IN2 

BPR - Bypass Ratio = (WaFAN/WapRI)MEASURED 
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1) TEST DATA LISTING 

Phase I Configurations ' Page 

1 77, 78 
2 79 
3 79 
4 80 
5 80 
6 81 
7 82 
8 83 
9 83, 84 
10 84 
11 85 
13 85 
14 86 
15 86 
16 87 
17 87 
18 88 
19 88 
21 89 
22 89 
23 90 
24 90 
25 91 
26 91 
27 92, 93 
28 93, 94 
29 94 
30 95 

Phase II Configurations Page 

1 95, 96, 97 
29 97 
33 98 
34 98 
35 99 
36 99 
37 100 
38 100 
39 101 
40 101 
41 102 
42 102 
43 103 
45 103 
46 104 
47 104 
48 105 
49 105 
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E3 MIXER NO. 
CVHIX 
CDHIX 
PTNPA 
PTFPAM 
PTEPAM 
PRAT 
NIXP 
FG ( 3) 
NNFAN 
11NPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

E3 MIXER NO. 
CVHIX 
CDH!X 
PTHPA 
PTFPAM 
PTE PAM 
FRAT 
HIXP 
FG ( 3) 
MtlFAN 
HNPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

E3 MIXER NO. 
CVHIX 
CDHIX 
PTHPA 
PTFPAM 
PTE PAM 
PRAT 
MIXP 
FG ( 3) 
MNFAN 
MNPRI 
PT7PAH . 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
B?R 

E3 MIXER NO. 
CVMIX 
CDMIX 
PTMPA 
PTFPAM 
PTE PAM 
PRAT 
MIXP 
FG ( 3) 
HNFAN 
HNPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

1 CONF 1 RUNS 1-6,COLD 
1 .99572 .99534 .99498 
2 .96027 .96678 .96884 
3 1.9834 2.1807 2.2771 
4 1.9777 2.1758 2.2708 
5 1.9964 2.1917 2.2913 
6 .99063 .99277 .99109 
7 -.84933E-05-.30135E-05-.12933E-04 
8 689.88 810.16 866.39 
9 .39970 .40424 .40445 

10 .41671 .41727 .42046 
11 1. 9872 2.1864 2.2819 
12 2.0109 2.2080 2.3084 
13 510.66 511.51 508.25 
14 513.7S 514.18 511.10 
IS 1.0061 1.0052 1. 0056 
16 14.332 14.343 14.343 
17 2.2567 2.2526 2.2498 

CONF 1 ,RUNS 4.1-5.1-6.1 COLD 
1 .99369 .99341 .99288 
2 .96858 .96933 .97033 
3 2.3759 2.4746 2.5736 
4 2.3693 2.4679 2.5665 
5 2.3910 2.4902 2.5899 
6 .99092 .99l02 .99095 
7 -.10780E-04-.78550E-05-.93184E-05 
8 905.87 963.51 1021.8 
9 .40425 .40473 .40522 

10 .42058 .42084 .42145 
11 2.3810 2.4800 2.5791 
12 2.4088 2.5086 2.6091 
13 515.83 518.90 522.14 
14 520.07 522.66 525.65 
15 1. 0082 1.0072 1.0067 
16 14.028 14.028 14.028 
17 2.2656 2.2741 2.2695 

CONF 1 ,RUNS 4.11-5.11-6.11 COLD 
1 .99397 .99388 .99387 
2 .96750 .96910 .96957 

. 3 2.3914 2.4861 2.~846 
4 2.3952 2.4893 2.5867 
5 2.3823 2.4786 2.S797 
6 1.0054 1.0043 1.0027 

- 7· .89201E-6~ .22245E-OS .32667E-05 
8 930.57 987.74 1046.3 
9 .41151 .41174 .41110 

10 .40175 .40397 .40622 
11 2.4073 2.5017 2.S99i 
12 2.3989 2.4962 2.5976 
13 524.97 522.58 527.67 
14. 526.88 525.12 528.90 
IS 1.0036 1.0049 1.0023 
16 14.286 14.286 14.286 
17 2.3682 2.3502 2.3648 

CONF 1 .RUNS 4.4-S.6-6.4 COLD 
1 .99331 .99327 .99293 
2 .96783 .96948 .97025 
3 2.3945 2.4882 2.5838 
4 2.3965 2.4894 2.5858 
5 2.3897 2.4854 2.5788 
6 1.0029 1.0016 1.0027 
7 .49545E-05 .10816E-0~ .62750E-OS 
8 936.26 993.14 1050.5 
9 .41024 .41043 .41142 

10 .40508 .40751 .40655 
11 2.4086 2.5021 2.5990 
12 2.4059 2.5021 2.5962 
13 510.31 513.16 516.50 
14 515.20 518.18 521.S8 
15 1.0096 1.0098 1.0098 
16 14.340 14.340 14.340 
17 2.4026 2.4123 2.4144 

.99498 .99412 .99431 

.96979 .97003 .97137 
2.3736 2.4806 2.5748 
2.3693 2.4741 2.5684 
2.3834 2.4954 2.5896 
.99408 .99147 .99180 
.13182E-05-.69171E-OS .3032SE-OS 
926.02 988.26 1046.6 
.40654 .40530 .40619 
.41717 .42059 .42088 
2.3810 2.4862 2.5810 
2.4012 2.5141 2.6089 
514.99 522.09 S18.19 
516.87 522.22 519.39 
1.0037 1.0002 1.0023 
14.343 14.327 14.343 
2.2647 2.244S 2.2603 
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E3 MIXER NO. CONF 1 ,RUNS 7-12 HOT 
CVMIX 1 .98932 .98582 .98484 .98240 .98217 .97897 
COMIX 2 .95915 .97104 .97368 .97850 .98217 .93597 
PTNPA 3 1.9946 2.1806 2.2749 2.3458 2.4360 2.5213 
PTFPAM 4 2.0636 2.2496 2.3469 2.4108 2.5012 2.5864 
PTE PAM 5 1.8050 2.0117 2.1034 2.2067 2.3023 2.3986 
PRAT 6 1.1432 1.1182 1.1158 1.0925 1.0864 1.0783 
NIXP 7 .62198E-02 .10316E-01 • 11755E-01 .13999E-01 .15512E-Ol .17660E-01 
FG ( 3) 8 694.76 812.08 869.64 915.94 973.03 1027.9 
MNFAN 9 .49272 .4i687 .47579 .46039 .45689 .45221 
HNPRI 10 .21723 .25452 .25890 .28963 .29854 .31018 
PT7PAM 11 2.0775 2.2641 2.3619 2.4254 2.5162 2.6015 
PT8PAM 12 1.8093 2.0182 2.1104 2.2159 2.3123 2.4101 
TT7 13 511. 91 502.61 515.08 507.67 518.59 512.49 
TT8 14 1172.1 1177 .4 1233.8 1219.6 1271.1 1297.0 
TRAT 15 2.2897 2.3427 2.3953 2.4023 2.4511 2.5308 
PAtl 16 14.315 14.'315 14.315 14.315 14.315 14.315 
BPR 17 7.6411 6.4599 6.3867 5.5821 5.4758 5.2566 

E3 MIXER NO. COHF 1 ,RUNS 10.1-11.1-12.1 HOT 
CVNIX 1 .98168 .98074 .97886 
CDNIX 2 .97613 .98049 .98442 
PTMPA 3 2.3426 2.4363 2.5221 
PTFPAM 4 2.4081 2.5011 2.5850 
PTE PAN 5 2.2003 2.3031 2.4034 
PRAT 6 1.0945 1.0859 1. 0755 
MIXP 7 .13759E-Ol .15490E-Ol .17472E-Ol 
FG ( 3) 8 894.41 952.97 1007.1 
Nt/FAN 9 .46078 .45582 .44960 
NNPRI 10 .28574 .29804 .31256 
PT7PAN 11 2.4227 2.5160 2.6001 
PT8PAM 12 2.2091 2.3131 2.4149 
TT7 13 520.50 523.20 525.90 
TT8 14 1245.2 1280.0 1317.4 
TRAT 15 2.3923 2.4464 2.5051 
PAN 16 14.042 14.042 14.042 
BPR 17 5.6663 5.4775 5.2164 

E3 MIXER NO. 1 CONF 1 ,RUNS 10.3-11.3-12.3 HOT 
CVNIX 1 .98366 .98188 .97954 
CDNIX 2 .97621 .98035 .98473 
PTMPA 3 2.3701 2.4539 2.5461 
PTFPAM 4 2.4445 2.5268 2.6188 
PTE PAN 5 2.1931 2.2923 2.3963 
PRAT 6 1.1146 1.1023 1.0929 
MIXP 7 .12182E-Ol .14453E-Ol .16393E-01 
FG ( 3) 8 928.74 982.50 1042.1 
MNFAN 9 .47558 .46747 .46212 
NNPRI 10 .26156 .27825 .29215 
PT7PAN 11 2.4602 2.5426 2.6347 
PT8PAM 12 2.2005 2.3010 2.4065 
TT7 13 524.50 527.25 530.05 
TTe 14 1258.2 1297.8 1332.3 
TRAT 15 2.3989 2.4615 2.5135 
PAM 16 14.324 14.324 14.324 
BPR 17 6.3788 5.9980 5.6716 

E3 MIXER NO. CONF 1 ,RUNS 237-242 HOT 
CVMIX 1 .99095 .98702 .98455 .98386 .98170 .97992 

CDMIX 2 .95780 .96903 .97148 .97616 .98044 .98485 

PTNPA 3 2.0154 2.2008 2.2905 2.3657 2.4537 2.5F1 
PTFPAM 4 2.0903 2.2768 2.3676 2.4399 2.5258 2.6075 

PTE PAM 5 1.7965 2.0024 2.0995 2.1959 2.2976 2.3950 

PRAT 6 1.1636 1.1370 1.1277 1.1111 1. 0993 1.0887 

NIXP 7 .38333E-02 .86938E-02 .10476E-Ol .12554E-Ol .14616E-01 .16706E-Ol 
fG ( 3) 8 704.22 820.42 875.01 923.48 979.75 1034.0 

MHFAN 9 .50944 .49102 .48465 .47375 .46575 .45914 
t:NPRI 10 .19408 .23163 .24425 .26698 .28242 .29698 
PT7PAM 11 2.1052 2.2921 2.3831 2.4552 2.5413 2.6232 
PT8PAM 12 1.7999 2.0078 2.1059 2.2039 2.3068 2.4055 

H7 13 504.63 512.67 507.49 515.88 510.84 519.39 

HE! 14 1152.7 1202.6 1210.1 1235.5 1255.9 1309.1 
TRAT 15 2.2842 2.3459 2.3846 2.3950 2.4585 2.5204 

PA!1 16 14.284 14.284 14.284 14.284 14.284 14.284 

BPR 17 8.6754 7.2145 6.7739 6.0774 5.8154 5.5656 
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E3 MIXER NO.1 CONF 2 ,RUNS 14-19 COLO 
CVHIX 1 .99325 .99310 .99288 .99278 .99249 .99206 
CDHIX 2 .98544 .98798 .98836 .98877 .98877 .98890 
FTHPA 3 1.9864 2.1790 2.2847 2.3812 2.4796 2.5762 
PTFPAH 4 1.9825 2.1761 2.2807 2.3769 2.4731 2.5700 
PTEPAH 5 1.9958 2.1858 2.2942 2.3916 2.4952 2.5911 
FrlAT 6 .99333 .99556 .99409 .99386 .99115 .99186 
HIXP 7 .10365E-04 .38585E-05 .85443E-05 .13193E-04-.48701E-06 .50635E-05 
FG ( 3) 8 706.61 822.55 885.77 943.74 1002.6 1060.7 
I1NFAN 9 .41447 .41699 .41640 .41650 .41514 .41556 
HNPRI 10 .42612 .42467 .42680 .42731 .43068 .42987 
PT7PAM 11 1.9929 2.1877 2.2928 2.3895 2.4862 2.5836 
PT8PAH 12 2.0104 2.2017 2.3110 2.4091 2.5135 2.6102 
TT7 13 515.43 520.14 517.30 ·521. 78 519.17 524.27 
TT8 14 524.53 530.07 526.49 531.64 528.94 537.44 
TRAT 15 1.0177 1.0191 1. 0178 1.0189 1.0188 1. 0251 
PAM 16 14.271 14.271 14.271 14.271 14.271 14.271 
BPR 17 2.3543 2.3791 2.3685 2.3656 2.3551 2.3598 

E3 MIXER NO. CONF 2 ,RUNS 20-25 HOT 
CVMIX 1 .98880 .98599 .98397 .98285 .98131 .97972 
CDHIX 2 .99534 .99970 1.0012 1. 0032 1.0053 1.0076 
PH1PA 3 1.9921 2.1808 2.2711 2.3480 2.4351 2.5235 
PTFPAH 4 2.0573 2.2494 2.3394 2.4113 2.4983 2.5864 
PTEPAM 5 1.8033 1.9995 2.1048 2.2070 2.3023 2.4006 
PRAT 6 1.1409 1.1250 1.1115 1.0926 1.0851 1.0774 
MIXP 7 .67386E-02 .95949E-02 .11998E-01 .13617E-01 .15365E-Ol .17063E-01 
FG ( 3) 8 717.97 834.87 890.15 938.88 993.35 1050.1 
HNFAN 9 .49997 .49030 .48127 .46913 .46439 .45980 
HNPRI 10 .23942 .26197 .27928 .30321 .31290 .32311 
PT7PAH 11 2.0729 2.2657 2.3557 2.4273 2.5145 2.6028 
PT8PAH 12 1.8077 2.0055 2.1121 2.2160 2.3123 2.4119 
TT7 13 520.94 511. 74 524.93 515.83 528.42 520.10 
TT8 14 1192.6 1196.2 1255.6 1234.7 1295.9 1307.9 
TRAT 15 2.2893 2.3374 2.3920 2.3936 2.4525 2.5147 
PAH 16 14.289 14.296 14.289 14.296 14.289 14.296 
BPR 17 7.8046 6.9900 6.4454 5.8012 5.6479 5.4510 

E3 HIXER NO. 2 CONF 3 ,RUNS 26-31 COLO 
CVHIX 1 .99079 .99228 .99133 .99119 .99147 .99103 
CDHIX 2 .94817 .95648 .95710 .95936 .96055 .96040 
PTHPA 3 1.9776 2.1681 2.2760 2.3691 2.4754 2.5652 
PTFPAH 4 1.9720 2.1614 2.2684 2.3607 2.4677 2.5553 
PTEPAH 5 1.9953 2.1889 2.2992 2.3950 2.4991 2.5956 
PRAT 6 .98829 .98744 .98663 .98568 .98744 .98447 
NIXP 7 .36126E-06 .95661E-05-.31452E-05 .10733E-05-.62896E-05-.76211E-05 
FG ( 3) 8 675.81 791.17 853.87 909.90 970.41 1025.1 
HNFAN 9 .51585 .52224 .52248 .52400 .52556 .52446 
HNPRI 10 .53278 .54018 .54155 .54435 .54338 .54649 
PT7PAN 11 1.9857 2.1768 2.2846 2.3777 2.4854 2.5737 
PT8PAH 12 2.0095 2.2048 2.3161 2.4127 2.5177 2.6150 
TT7 13 505.07 498.51 508.83 501.44 521. 07 513.12 
TT8 14 514.14 506.96 517 .17 509.89 526.63 521. 31 
TRAT 15 1.0180 1.0169 1.0164 1.0169 1.0107 1. 0160 
PAH 16 14.287 14.287 14.287 14.287 14.251 14.287 
BPR 17 3.0929 3.0846 3.0661 3.0706 3.0534 3.0514 

E3 HIXER NO. 2 CONF 3 ,RUNS 32-37 HOT 
CVHIX 1 .98711 .98605 .98545 .98518 .98426 .98373 
CDHIX 2 .94897 .95730 .96110 .96281 .96433 .96749 
PTHPA 3 1. 9943 2.1791 2.2696 2.3435 2.4349 2.5190 
PTFPAH 4 2.0566 2.2444 2.3333 2.4034 2.4957 2.5784 
PTE PAM 5 1.8037 1.9963 2.1059 2.2020 2.3014 2.4023 
PRAT 6 1.1403 1.1243 1.1080 1.0915 1.0844 1.0733 
MIXP 7 .76962E-02 .96761E-02 .11457E-01 .12301E-01 • 13757E-01 .14978E-01 
FG ( 3) 8 683.04 794.84 850.18 894.45 948.93 1001.2 
NNFAN 9 .56477 .56212 .55584 .54950 .54629 .54291 
HNPRI 10 .35484 .37966 .39932 .41835 .42615 .44008 
PT7PAH 11 2.0734 2.2624 2.3517 2.4220 2.5148 2.5977 
PT8PAM 12 1.8112 2.0059 2.1170 2.2146 2.3152 2.4178 
TT7 13 508.74 512.67 519.57 515.66 522.09 518.68 
TT8 14 1173.5 1201.8 1248.8 1237.5 1287.3 1299.6 
TRAT 15 2.3067 2.3441 2.4035 2.3998 2.4656 2.5056 
PAH 16 14.228 14.228 14.228 14.228 14.228 14.228 
BPR 17 7.8571 7.2787 6.9588 6.5259 6.4245 6.1652 
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E3 MIXER NO. 2 CONF 4 ,RUNS 39-44 COLD 
CVMIX 1 .98814 .98995 .98998 .99000 .99041 .99026 

CDHIX 2 .97328 .97717 .97834 .97787 .97881 .97892 

PTHPA 3 1.9826 2.1773 2.2759 2.3822 2.4776 2.5742 

PTFPAM 4 1.9760 2.1706 2.2686 2.3732 2.4691 2.5665 

PTEPAH 5 2.0035 2.1982 2.2989 2.4106 2.5046 2.5985 

PRAT 6 .98626 .98746 .98680 .98447 .98582 .98769 

HIXP 7 .56822E-05 .22180E-04 • 17574E-04 .13746E-04 .25171E-04 .28011E-04 

FG ( 3) 8 687.45 803.54 861.32 923.54 979.65 1037.2 

HNFAN 9 .53570 .53932 .54011 .53898 .54021 .54087 

HNPRI 10 .55489 .55677 .55846 .56053 .55990 .55796 

PT7PAM 11 1.9908 2.1871 2.2858 2.3912 2.4879 2.5861 

PT8PAM 12 2.0184 2.2147 2.3163 2,(1288 2.5234 2.6180 

TT7 13 523.96 520.68 525.59 522.89 526.83 525.99 

TT8 14 538.26 538.83 541.15 542.39 545.74 549.91 

TRAT 15 1.0273 1. 0349 1.0296 1.0373 1. 0359 1.0455 

PAH 16 14.100 14.110 14.100 14.110 14.100 14.110 

BPR 17 3.1246 3.1432 3.1284 3.1380 3.1504 3.1704 

E3 MIXER NO. 2 CONF 4 ,RUNS 45-50 HOT 
CVHIX 1 .98682 .98632 .98687 .98668 .98575 .98528 

CDHIX 2 .97752 .98101 .98338 .98293 .98437 .98478 
PTHPA 3 1. 9910 2.1807 2.2717 2.3456 2.4347 2.5231 

PTFPAH 4 2.0531 2.2462 2.3378 2.4074 2.4962 2.5843 

PTEPAH 5 1.8071 2.0036 2.1013 2.2016 2.3020 2.4037 

PRAT 6 1.1361 1.1211 1.1125 1.0934 1.0844 1.0751 

HIXP 7 .80406E-02 .10083E-01 .11282E-0 1 .12220E-Ol .13629E-01 .14989E-01 

FG ( 3) 8 695.32 808.08 863.21 906.07 959.74 1011.5 

HHFAN 9 .58098 .57602 .57282 .56428 .56008 .55541 
MNPRI 10 .38702 .40541 .41524 .43462 .44394 .45294 

PT7PAH 11 2.0709 2.2652 2.3574 2.4270 2.5163 2.6047 

PT8PAN 12 1.8156 2.0142 2.1128 2.2149 2.3163 2.4194 

TT7 13 528.38 529.44 529.66 531. 20 531.07 532.66 

TT8 14 1214.6 1245.9 1274.1 1272.7 1308.5 1340.9 

TRAT 15 2.2988 2.3533 2.4054 2.3960 2.4639 2.5175 

PAN 16 14.100 14.100 14.100 14.100 14.100 14.090 

BPR 17 7.6001 7.1332 7.0417 6.5174 6.4423 6.2740 

E3 HIXER NO. 2 CONF"5 ,RUNS 51-56 COLD 
CVNIX 1 .98917 .98983 .99026 .98943 .99023 .98946 
CDHIX 2 .97912 .98301 .98320 .98237 .98388 .98286 
PTHPA 3 1.9761 2.1712 2.2677 2.3706 2.4633 2.5661 
PTFPAN 4 1. 9691 2.1639 2.2610 2.3624 2.4545 2.5559 
PTE PAN 5 1.9984 2.1946 2.2891 2.3966 2.4918 2.5987 
PRAT 6 .98536 .98600 .98773 .98573 .98505 .98354 
NIXP 7 .11716E-04 .14878E-04 .34042E-05 .68985E-05-.40018E-05-.47147E-05 
FG ( 3) 8 687.66 804.09 860.61 920.15 976.12 1035.7 
Nt/FAN 9 .54027 .54376 .54445 .54312 .54421 .54287 
NNPRI 10 .56050 .56303 .56137 .56279 .56477 .56555 
PT7PAN 11 1.9844 2.1809 2.2787 2.3809 2.4738 2.5759 
PT8PAN 12 2.0128 2.2106 2.3057 2.4142 2.5099 2.6177 
TT7 13 512.23 516.99 514.19 519.61 515.88 522.32 
TT8 14 519.80 523.59 521. 78 525.77 523.85 528.64 
TRAT 15 1.0148 1. 0128 1. 0148 1.0119 1. 0154 1.0121 
PAN 16 14.100 14.100 14.100 14.100 14.100 14.100 
BPR 17 3.1918 3.1839 3.2030 3.1712 3.1880 3.1658 

E3 NIXER NO. 2 CONF 5 ,RUNS 57-62 HOT 
CVNIX 1 .98713 .98701 .98656 .98712 .98703 .98657 

CONIX 2 .98047 .98417 .98452 .98430 .98668 .98622 
PTNPA 3 1. 9913 2.1788 2.2701 2.3468 2.4352 2.5221 
PTFPAN 4 2.0526 2.2424 2.3342 2.4065 2.4940 2.5818 
PTE PAN 5 1.8036 2.0018 2.1030 2.2037 2.3034 2.4029 

PRAT 6 1.1380 1.1202 1.11 00 1.0920 1.0827 1.0744 

NIXP 7 .77103E-02 .97896E-02 .11186E-Ol .12000E-Ol .12786E-Ol .14727E-01 
FG ( 3) 8 696.74 808.59 862.28 906.93 961.18 1012.0 
Mt/FAN 9 .58321 .57720 .57201 .56413 .56146 .55586 
MNPRI 10 .38694 .40846 .41822 .43668 .44795 .45460 
PT7PAH 11 2.0709 2.2618 2.3541 2.4265 2.5146 2.6026 

PT8PAN 12 1.8117 2.0119 2.1142 2.2164 2.3172 2.4180 

TT7 13 523.16 530.19 526.04 532.92 527.80 536.01 

TT8 14 1200.2 1242.2 1264.9 1274.9 1275.8 1346.9 
TRAT 15 2.2942 2.3429 2.4046 2.3923 2.4171 2.5128 
PAN 16 14.086 14.086 14.086 14.086 14.086 14.086 

BPR 17 7.8290 7.3127 7.1301 6.6964 6.5383 6.4266 
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E3 MIXER NO.2 CONF 6 ,RUNS 64-69 COLO 
CVHIX 1 .99068 .99078 .99091 .99098 .99085 .99025 
CDHIX 2 .90868 .91998 .92359 .92696 .92864 .93047 
PTMPA 3 1.9773 2.1802 2.2779 2.3741 2.4723 2.5739 
PTFPAH 4 1.9726 2.1746 2.2722 2.3677 2.4668 2.5658 
PTEPAH 5 1. 9919 2.1974 2.2957 2.3940 2.4896 2.5990 
PRAT 6 .99029 .98964 .98977 .98902 .99085 .98724 
HIXP 7 .12118E-04 .13734E-04 .11887E-04 .23908E-04 .25593E-04 .24565E-04 
FG ( 3) 8 644.71 764.38 821.57 878.21 934.84 993.84 
HNFAH 9 .48583 .49410 .49688 .49923 .50116 .50132 
H~lPRI 10 .50068 .50970 .51230 .51560 .51474 .52023 
PT7PAH 11 1.9850 2.1887 2.2871 2.3834 2.4831 2.5829 
PTSPAH 12 2.0046 2.2119 2.3110 2.4101 2.5063 2.6166 
H7 13 509.50 514.23 511.47 517.66 513.79 520.68 
H8 14 524.96 532.08 526.99 536.65 531.08 541.60 
TRAT 15 1. 0303 1.0347 1.0303 1.0367 1. 0337 1.0402 
PAH 16 14.232 14.232 14.232 14.232 14.232 14.232 
BPR 17 3.1311 3.1300 3.1251 3.1337 3.1334 3.1269 

E3 HIXER HO. 2 CONF 6 ,RUNS 70-75 HOT 
CVHIX 1 .98776 .98758 .98640 .98630 .98606 .98490 
CDHIX 2 .90492 .91820 .92348 .92813 .93153 .93611 
PTHPA 3 2.0014 2.1865 2.2767 2.3498 2.4403 2.5252 
PTFPAH 4 2.0605 2.2483 2.3392 2.4080 2.4974 2.5829 
PTEPAH 5 1.8057 2.0013 2.1020 2.2029 2.3059 2.4040 
PRAT 6 1.1411 1.1234 1.1128 1.0931 1.0831 1.0744 
HIXP 7 .70912E-02 .94794E-02 .11043E-01 .12267E-01 .13523E-01 .15216E-01 
FG ( 3) 8 654.76 765.97 820.32 865.21 919.18 971.61 
HNFAH 9 .53817 .53618 .53348 .52667 .52324 .52141 
HNPRI 10 .30994 .34250 .35881 .38528 .39859 .41159 
PT7PAH 11 2.0759 2.2650 2.3564 2.4253 2.5153 2.6011 
PT8PAH 12 1.8116 2.0091 2.1111 2.2137 2.3177 2.4176 
H7 13 519.34 523.47 521.43 526.08 523.96 528.33 
H8 14 1193.2 1229.0 1254.0 1263.9 1285.9 1331.2 
TRAT 15 2.2976 2.3478 2.4048 2.4024 2.4543 2.5197 
PAH 16 14.225 14.225 14.225 14.225 14.225 14.225 
BPR 17 8.5500 7.7814 7.4380 6.8246 6.6823 6.3959 
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82 

E3 MIXER NO. 
CVMIX 
CDMIX 
PTMPA 
PTFPAM 
PTEPAM 
PRAT 
MIXP 
FG ( 3) 
MNFAN 
MNPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

E3 MIXER NO. 
CVMIX 
CDMIX 
PTMPA 
PTFPAM 
PTE PAM 
PRAT 
MIXP 
FG ( 3) 
MNFAN 
MNPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

E3 MIXER NO. 
CVMIX 
CD:1IX 
PTMPA 
PTFPAM 
PTEPAM 
PRAT 
HIXP 
FG ( 3) 
HNFAN 
HNPRI 
PT7PAH 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

E3 MIXER NO. 
CVHIX 
CDMIX 
PTMPA 
PTFPAM 
PTEPAH 
PRAT 
HIXP 
FG ( 3) 
HNFAN 
HNPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

3 CONF 7 ,RUNS 76-81 COLD 
1 .99001 .99104 .99108 ;99106 
2 .94554 .95264 .95575 .95630 
3 1.9883 2.1874 2.2861 2.3826 
4 1.9868 2.1857 2.2833 2.3797 
5 1.9931 2.1932 2.2949 2.3919 
6 .99686 .99657 .99497 .99492 
7 .23818E-04 .13206E-04 .14292E-04 .13950E-04 
8 676.52 794.97 854.09 910.09 
9 .51702 .52260 .52455 .52499 

10 .52157 .52739 .53175 .53225 
11 2.0008 2.2014 2.2998 2.3969 
12 2.0086 2.2105 2.3132 2.4110 
13 509.95 512.05 513.83 515.97 
14 515.24 516.67 518.11 519.80 
15 1.0104 1.0090 1.0083 1.0074 
16 14.214 14.214 14.214 14.214 
17 3.3412 3.3374 3.3242 3.3205 

3 CONF 7 ,RUNS 
1 .99054 

79.1-80.1-81.1 COLO 

2 .95697 
3 2.3885 
4 2.3868 
5 2.3939 
6 .99705 
7 . 17236E-04 
8 906.54 
9 .52624 

10 .53043 
11 2.4042 
12 2.4127 
13 521.74 
14 527.77 
15 1.0116 
16 14.096 
17 3.3673 

.99085 .99061 

.95853 .95912 
2.4853 2.5831 
2.4846 2.5811 
2.4875 2.5895 
.99885 .99677 
.18243E-04 .19381E-04 
963.53 1020.4 
.52808 .52789 
.52971 .53249 
2.5028 2.6000 
2.5071 2.6100 
524.44 526.79 
530.43 533.68 
1.0114 1.0131 
14.096 14.096 
3.3781 3.3698 

3 CONF 7 ,RUNS 82-87 HOT 
1 .98757 .98602 .98582 
2 .94901 .95716 .96083 
3 1.9978 2.1851 2.2737 
4 2.0570 2.2465 2.3361 
5 1.8042 2.0045 2.0974 
6 1.1401 1.1207 1.1138 
7 .72518E-02 .95786E-02 .10618E-Ol 
8 676.76 788.53 842.04 
9 .56340 .55894 .55750 

10 .35298 .38152 .39157 
11 2.0738 2.2645 2.3549 
12 1.8127 2.0155 2.1094 
13 512.81 520.37 515.17 
14 1176.2 1222.7 1235.3 
15 2.2936 2.3497 2.3979 
16 14.056 14.056 14.056 
17 8.3452 7.6889 7.5777 

3 CONF 7 ,RUNS 85.1-86.1-87.1 HOT 
1 .98602 .98547 .98376 
2.95986 .96337 .96641 
3 2.3641 2.4539 2.5411 
4 2.4258 2.5170 2.6033 
5 2.1965 2.2952 2.3995 
6 1.1044 1.0966 1.0849 
7 .11091E-Ol .12645E-Ol .14232E-Ol 
8 893.79 948.62 1002.0 
9 .55288 .55074 .54651 

10 .40138 .41198 .42615 
11 2.4449 2.5366 2.6233 
12 2.2097 2.3099 2.4158 
13 531.91 533.28 534.86 
14 1262.5 1306.2 1346.9 
15 2.3735 2.4494 2.5183 
16 14.074 14.074 14.074 
17 7.2503 7.0868 6.8922 

.98533 

.96318 
2.3495 
2.4079 
2.2013 
1.0939 
.11876E-Ol 
887.40 
.55009 
.41529 
2.4267 
2.2154 
523.67 
1258.7 
2.4036 
14.056 
6.9943 

.99058 .99095 

.95789 .95837 
2.4697 2.5861 
2.4629 2.5822 
2.4920 2.5990 
.98832 .99354 
.55588E-05 .11142E-04 
966.23 1029.9 
.52417 .52623 
.54078 .53540 
2.4807 2.6010 
2.5123 2.6200 
516.01 517.66 
523.20 521.05 
1.0139 1.0065 
14.278 14.214 
3.2889 3.3087 

.98458 .98394 

.96624 .96825 
2.4327 2.5231 
2.4900 2.5814 
2.2994 2.3996 
1.0829 1.0758 
.13156E-Ol .14607E-Ol 
938.09 992.23 
.54659 .54390 
.42895 .43754 
2.5092 2.6010 
2.3150 2.4168 
518.28 527.54 
1274.0 1329.4 
2.4582 2.5201 
14.056 14.056 
6.8012 6.6406 



E3 MIXER NO. 4 CONF 8 ,RUNS 88-93 COLD 
CVHIX 1 .99094 .99068 .99049 .99045 .98989 .99018 
CDHIX 2 .94619 .95217 .95430 .95542 .95659 .95795 
PTHPA 3 1.9854 2.1862 2.2844 2.3804 2.4682 2.5791 
PTFPAH 4 1.9827 2.1840 2.2823 2.3764 2.4626 2.5743 
PTE PAM 5 1.9938 2.1929 2.2911 2.3926 2.4862 2.5941 
PRAT 6 .99445 .99595 .99612 .99323 .99050 .99237 
HIXP 7 .64980E-05 .28252E-04 .20319E-04 .21480E-04 • 15962E-04 .15455E-04 
FG ( 3) 8 676.29 795.03 853.09 909.28 963.61 1026.8 
HNFAN 9 .51640 .52167 .52343 .52336 .52343 .52513 
HNPRI 10 .52443 .52747 .52899 .53304 .53707 .53601 
PT7PAM 11 1.9973 2.2004 2.2994 2.3943 2.4813 2.5938 
PT8PAM 12 2.0086 2.2095 2.3086 2.4111 2.5051 2.6142 
TT7 13 495.04 497.79 500.85 504.85 518.28 510.04 
TT8 14 503.02 505.38 508.11 511.77 525.21 516.02 
TRAT 15 1.0161 1.0152 1.0145 1.0137 1. 0 134 1.0117 
PAM 16 14.234 14.234 14.234 14.234 14.271 14.234 
BPR 17 3.1989 3.1926 3.1931 3.1570 3.1840 3.1599 

E3 MIXER NO. 4 CONF 8 ,RUNS 94-99 HOT 
CVHIX 1 .98740 .986.33 .98654 .98679 .98603 .98514 
CDHIX 2 .94486 .95320 .95615 .95926 .96166 .96355 
PTHPA 3 1.9960 2.1844 2.2738 2.3475 2.4317 2.5230 
PTFPAH 4 2.0569 2.2464 2.3383 2.4071 2.4907 2.5835 
PTEPAH 5 1 . 806!~ 2.0123 2.1018 2.2031 2.3013 2.3988 
FRAT 6 1.1387 1.1163 1.1125 1.0926 1.0823 1.0770 
HIXP 7 .75637E-02 .99843E-02 .1l056E-01 .12125E-Ol .13606E-Ol .14803E-Ol 
FG ( 3) 8 672.61 784.66 837.71 882.41 932.80 987.06 
MNFAN 9 .56123 .55520 .55476 .54747 .54347 .54163 
HNPRI 10 .35249 .38397 .39019 .41411 .42625 .43294 
PT7PAH 11 2.0743 2.2650 2.3575 2.4265 2.5105 2.6037 
PT8PAH 12 1.8146 2.0231 2.1134 2.2166 2.3162 2.4151 
TT7 13 533.63 535.74 535.43 537.50 537.28 539.09 
TT8 14 1216.6 1249.4 1275.5 1280.8 1314.4 1345.7 
TRAT 15 2.2798 2.3321 2.3822 2.3828 2.4463 2.4963 
PAM 16 14.053 14.053 14.053 14.053 14.053 14.053 
BPR 17 7.9069 7.2044 7.1178 6.6291 6.4509 6.3112 

E3 HIXER NO. 2 CONF 9 ,RUNS 101-106 COLD 
CVHIX .98857 .98917 .98954 .98970 .98968 -.9-9046 
CDHIX 2 .94421 .95159 .95370 .95550 .95637 .95861 
PTHPA 3 1. 9940 2.1901 2.2947 2.3956 2.4940 2.5880 
PTFPAH 4 1.9933 .2.1900 2.2960 2.3958 2.4935 2.5898 
PTEPAM 5 1.9958 2.1903 2.2902 2.3948 2.4954 2.5823 
PRAT 6 .99874 .99983 1.0025 1.0004 .99926 1.0029 
HIXP 7 .18467E-04 .46336E-05 .18350E-04 .10186E-04 • 16394E-04 .10010E-04 
FG ( 3) 8 674.25 790.34 851.52 910.77 968.00 1024.4 
HNFAN 9 .51633 .52257 .52519 .52590 .52620 .52928 
HNFRI 10 .51816 .52278 .52156 .52531 .52723 .52514 
PT7PAH 11 2.0071 2.2054 2.3123 2.4129 2.5113 2.6084 
PT8PAM 12 2.0099 2.2061 2.3067 2.4122 2.5135 2.6013 
TT7 13 517.43 522.09 519.08 524.00 521.16 525.95 
TTS 14 520.34 524.31 521.70 525.63 523.34 527.14 
TRAT 15 1.0056 1.0043 1. 0050 1.0031 1. 0042 1.0023 
PAM 16 14.120 14.120 14.120 14.120 14.120 14.120 
BPR 17 3.1036 3.1027 3.1266 3.1046 3.1096 3.1070 

E3 MIXER NO. 2 CONF 9 ,RUNS 104.4-105.5-106.4 COLD 
CVHIX 1 .98896 .98928 .98982 
CDHIX 2 .95483 .95669 .95822 
PTHPA 3 2.3668 2.4636 2.5592 
PTFPAH 4 2.3612 2.4578 2.5531 
PTEPAM 5 2.3835 2.4S08 2.5774 
FRAT 6 .99066 .99073 .99055 
HIXP 7 .40548E-05 .58434E-05 .95923E-06 
FG ( 3) 8 903.15 960.95 1018.1 
H~IFAN 9 .52194 .52348 .52466 
HNPRI 10 .53531 .53671 .53813 
PT7PAM 11 2.3777 2.4751 2.5711 
PTSPAM 12 2.4015 2.4996 2.5971 
TT7 13 511.S2 514.63 517.66 
TTS 14 517.40 519.95 523.29 
TRAT 15 1.0109 1.0103 1.0109 
P~H 16 14.270 14.270 14.270 
BPR 17 3.0093 3.0154 3.0162 83 



E3 MIXER NO.2 CONF 9 ,RUNS 107-112 HOT 
CVMIX 1 .98677 .98668 .98549 .98539 .98441 .98379 

CDMIX 2 .94692 .95467 .95794 .96034 .96154 .96402 

PTNPA 3 2.0142 2.2046 2.2972 2.3681 2.4578 2.5438 

PTFPAM 4 2.0831 2.2762 2.3702 2.4355 2.5281 2.6138 

PTEPAM 5 1.8021 2.0035 2.1014 2.2054 2.2923 2.3926 

PRAT 6 1.1559 1.1361 1.1279 1.1043 1.1028 1.0924 

MIXP 7 .69631E-02 .93781E-02 .10679E-01 .12057E-Ol .13063E-Ol .14600E-Ol 

FG ( 3) 8 679.18 791.33 846.27 888.54 940.64 992.15 

MNFAN 9 .57308 .56727 .56453 .55466 .55379 .54965 

MNPRI 10 .33899 .36655 .37732 .40385 .40545 .41758 

PT7PAM 11 2.0999 2.2942 2.3889 2.4541 2.5473 2.6334 

PT8PAM 12 1.8096 2.0132 2.1121 2.2182 2.3057 2.4075 

TT7 13 516.68 520.76 517.79 523.03 521.07 525.02 

TT8 14 1181.2 1217.7 1238.1 1250.7 1277.0 1317.3 

TRAT 15 2.2862 2.3383 2.3911 2.3912 2.4507 2.5090 

PAN 16 13.948 13.948 13.946 13.948 13.948 13.948 

BPR 17 7.9525 7.3119 7.1451 6.5175 6.5803 6.3635 

E3 MIXER NO. 2 CONF 9 ,RUNS 110.2-111.2-112.2 HOT 
CVNIX 1 .98512 .98511 .98389 
CONIX. 2 .95692 .96176 .96364 
PTNPA 3 2.3396 2.4303 2.5087 
PTFPAM 4 2.4033 2.4944 2.5697 
PTE PAM 5 2.1895 2.2903 2.3927 
PRAT 6 1.0977 1.0891 1.0740 
MIXP 7 .12314E-Ol .13757E-Ol .15430E-Ol 
FG ( 3) 8 886.66 941. 70 969.07 
NHFAN 9 .55038 .54734 .54067 
MNPRI 10 .40938 .41988 .43641 
PT7PAM 11 2.4215 2.5130 2.5884 
PT8PAM 12 2.2024 2.3046 2.4088 
TT7 13 527.27 529.26 530.96 
TT6 14 1260.8 1297.8 1332.1 
TRAT 15 2.3911 2.4521 2.5087 
PAN 16 14.198 14.198 14.198 
BPR 17 6.4095 6.2660 5.9756 

E3 MIXER NO. 2 CONF 10,RUNS 113-118 COLD 
CVMIX 1 .98718 .98807 .98819 .98875 .98829 .98813 
CDNIX 2 .94370 .95031 .95276 .95425 .95535 .95517 
PTNPA 3 1.9931 2.1879 2.2925 2.3903 2.4867 2.5856 
PTFPAN 4 1.9944 2.1885 2.2926 2.3905 2.4890 2.5875 
PTE PAM 5 1.9889 2.1856 2.2918 2.3894 2.4795 2.5796 
PRAT 6 1.0028 1.0013 1.0004 1.0004 1.0038 1. 0031 
NIXP 7 .11894E-04 .80076E-05 .24000E-04 .17134E-04 .50418E-05 .10238E-04 

FG ( 3) 8 677.38 792.70 854.49 911.90 968.47 1025.4 
MNFAN 9 .51739 .52208 .52368 .52490 .52700 .52660 
MNPRI 10 .51333 .52015 .52313 .52428 .52153 .52217 
PT7PAM 11 2.0079 2.2036 2.3085 2.4071 2.5063 2.6056 
PT8PAN 12 2.0037 2.2022 2.3092 2.4078 2.4986 2.5993 
TT7 13 514.45 519.34 515.26 521.56 518.10 523.96 

TT8 14 518.98 523.16 519.53 524.87 522.06 527.13 
TRAT 15 1.0088 1.0074 1.0083 1.0063 1. 0076 1.0060 
PAN 16 14.204 14.204 14.204 14.204 14.204 14.204 
BPR 17 3.0288 3.0182 3.0191 3.0096 3.0245 3.0323 

E3 MIXER NO. 2 CONF 10,RUNS 119-124 HOT 
CVNIX 1 .98521 .98522 .98490 .98534 .98401 .98310 
CDNIX 2 .94435 .95273 .95560 .95795 .95955 .96175 
PTNPA 3 2.0135 2.1983 2.2909 2.3637 2.4554 2.5402 
PTFPAN 4 2.0857 2.2731 2.3656 2.4351 2.5282 2.6123 
PTEPAM 5 1.8026 1. 9967 2.1023 2.1951 2.2924 2.3915 
PRAT 6 1.1571 1.1384 1.1253 1.1093 1.1029 1.0923 
MIXP 7 .72574E-02 .96603E-02 .11251E-01 .12364E-Ol .13586E-Ol .15195E-Ol 
FG ( 3) 8 689.63 800.96 856.38 900.35 954.84 1006.2 
MNFAN 9 .57383 .56836 .56278 .55600 .55317 .54840 
MNPRI 10 .33815 .36428 .37947 .39748 .40478 .41641 
PT7PAM 11 2.1020 2.2906 2.3835 2.4532 2.5468 2.6312 
PT8PAM 12 1.8107 2.0070 2.1140 2.2083 2.3068 2.4075 
TT7 13 529.84 534.16 532.13 535.74 534.11 537.37 
TT8 14 1211.8 1249.9 1272.9 1286.4 1309.6 1351.7 
TRAT 15 2.2872 2.3400 2.3920 2.4012 2.4519 2.5155 
PAM 16 14.210 14.210 14.210 14.210 14.210 14.210 
BFR 17 7.5644 7.0469 6.7466 6.3964 6.2768 6.1091 
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E3 HIXER NO.2 CONF 11,RUNS 125-130 COLD 
CVHIX 1 .98497 .98586 .98573 .98669 .98658 .98651 
CDHIX 2 .94170 .94754 .95002 .95140 .95251 .95349 
PTHPA 3 1.9953 2.1936 2.2913 2.3903 2.4892 2.5938 
PTFPAH 4 1.9957 2.1947 2.2928 2.3909 2.4905 2.5956 
PTEPAH 5 1. 9940 2.1900 2.2866 2.3880 2.4853 2.5885 
PRAT 6 1. 0008 1.0021 1.0027 1.0012 1.0021 1. 0027 
NIXP 7 .16271E-04 .12342E-04 .86287E-05 .16159E-04 .15952E-04 .10477E-04 
FG ( 3) 8 675.22 791.28 848.82 906.50 964.23 1025.3 
NNFAN 9 .51311 .51820 .52036 .52090 .52209 .52311 
NNPRI 10 .51197 .51508 .51639 .51911 .51908 .51915 
PT7PAH 11 2.0089 2.2094 2.3083 2.4071 2.5074 2.6133 
PT8PAH 12 2.0096 2.2073 2.3048 2.4071 2.5053 2.6091 
TT7 13 511.87 518.23 513.65 520.23 515.79 522.72 
TT8 14 515.97 521.58 517.48 523.09 519.72 525.25 
TRAT 15 1.0080 1.0065 1.0075 1. 0055 1.0076 1.0048 
PAH 16 14.162 14.162 14.162 14.162 14.162 14.162 
BPR 17 2.9308 2.9375 2.9382 2.9269 2.9324 2.9522 

E3 HIXER NO. 2 CONF 11,RUNS 131-136 HOT 
CVMIX 1 .98473 .98427 .98418 .98411 .98330 .98332 
CDHIX 2 .94276 .95110 .95(107 .95508 .95808 .96141 
PTNPA 3 2.0086 2.1977 2.2927 2.3647 2.4527 2.5382 
PTFPAN 4 2.0813 2.2729 2.3704 2.4381 2.5251 2.6102 
PTEPAH 5 1.8066 2.0054 2.1024 2.1967 2.2971 2.3977 
PRAT 6 1.1521 1.1334 1.1275 1.1098 1.0993 1.0886 
MIXP 7 .77069E-02 .10114E-Ol .1l459E-01 .12521E-01 .14011E-01 .15813E-01 
FG ( 3) 8 683.62 796.77 853.46 895.49 948.89 1001.6 
NNFAN 9 .56989 .56425 .56229 .55366 .54914 .54490 
MNPRI 10 .34119 .36707 .37490 .39335 .40546 .41804 
PT7PAH 11 2.0971 2.2898 2.3879 2.4557 2.5432 2.6286 
PT8PAH 12 1.8155 2.0167 2.1148 2.2108 2.3124 2.4148 
TT7 13 532.00 536.49 533.63 538.60 536.14 540.67 
TT8 14 1215.2 1252.1 1276.1 1287.5 1314.9 1364.3 
TRAT 15 2.2843 2.3338 2.3913 2.3904 2.4525 2.5234 
PAN 16 14.167 14.167 14.167 14.167 14.167 14.167 
BPR 17 7.1498 6.6528 6.5483 6.1568 6.0442 5.8632 

E3 HIXER NO. 5 CONF 13,RUNS 150-155 COLD 
CVNIX 1 .99235 .99256 .99206 .99211 .99174 .99150 
CDHIX 2 .94721 .95358 .95573 .95750 .95817 .95935 
PTNPA 3 1.9743 2.1758 2.2734 2.3717 2.4702 2.5684 
PTFPAH 4 1.9685 2.1711 2.2693 2.3662 2.4651 2.5634 
PTEPAH 5 1.9906 2.1891 2.2848 2.3874 2.4849 2.5824 
PRAT 6 .98890 .99180 .99322 .99110 .99203 .99264 
HIXP 7 .10624E-04 .17412E-04 .81129E-05 .12743E-04 .20436E-OS .13222E-04 
FG ( 3) 8 666.43 78S.21 842.60 900.48 955.71 1015.5 
HtlFAN 9 .51429 .52040 .52263 .52328 .52421 .52533 
NNPRI 10 .53027 .53216 .53233 .53602 .53563 .53585 
PT7PAH 11 1. 9822 2.1865 2.2855 2.3830 2.4828 2.5816 
PT8PAH 12 2.0105 2.2112 2.3081 2.4120 2.5097 2.6092 
TT7 13 507.00 510.26 509.01 513.21 524.13 517.17 
TT8 14 514.54 518.24 517.21 520.82 529.49 525.60 
TRAT 15 1.0149 1.0156 1. 0161 1.0148 1.0102 1.0163 
PAH 16 14.146 14.146 14.146 14.146 14.117 14.146 
BPR 17 2.8417 2.8550 2.8585 2.8398 2.8831 2.8370 

E3 HIXER NO. 5 CONF 13,RUNS 156-161 HOT 
CVHIX 1 .98774 .98575 .98550 .98467 .98345 .98291 
CO!lIX 2 .94381 .95397 .95819 .96123 .96446 .96789 
PTHPA 3 1. 9913 2.1790 2.2695 2.3450 2.4300 2.5170 
PTFPAH 4 2.0594 2.2490 2.3411 2.4122 2.4958 2.5830 
PTEPAH 5 1.7948 1.9973 2.0952 2.1972 2.2958 2.3961 
PRAT 6 1.1474 1.1260 1.1173 1.0979 1.0871 1.0780 
HIXP 7 .76753E-02 .10337E-01 .11730E-01 .13039E-01 .14200E-01 .15879E-01 
FG ( 3) 8 668.78 781.58 836.38 882.05 933.79 987.28 
HNFAN 9 .56721 .56183 .55974 .55202 .54829 .54520 
M~lPRI 10 .34560 .37662 .38893 .41147 .42454 .43574 
PT7PAH 11 2.0762 2.2670 2.3596 2.4308 2.5148 2.6023 
PTSPAH 12 1.8049 2.0107 2.1104 2.2150 2.3154 2.4179 
TT7 13 532.70 535.87 533.98 537.68 535.88 539.22 
TT8 14 1218.5 1258.1 1279.4 1292.7 1309.2 1353.6 
TRAT 15 2.2874 2.3477 2.3960 2.4043 2.4430 2.5103 
PAM 16 14.045 14.045 14.045 14.045 14.045 14.045 
BPR 17 7.4232 6.7845 6.5377 6.0529 5.8906 5.7125 
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E3 HIXER NO. 5 CONF 14,RUNS 163-168 COLD 
CVHIX 1 .98993 .99017 .99026 .99104 .99060 .99009 
COHIX 2 .97981 .98293 .98335 .98424 .98285 .98354 
PTHPA 3 1.9796 2.1702 2.2698 2.3672 2.4670 2.5672 
PTFPAH 4 1.9762 2.1661 2.2664 2.3625 2.4627 2.5618 
PTEPAH 5 1.9895 2.1822 2.2795 2.3808 2.4794 2.5831 
PRAT 6 .99333 .99261 .99429 .99231 .99326 .99175 
HIXP 7 .16098E-04 .17823E-04 .17186E-04 .17177E-04 .25265E-04 .20951E-04 
FG ( 3) 8 682.49 794.47 852.35 909.62 966.32 1025.5 
HNFAN 9 .54244 .54483 .54576 .54583 .54501 .54505 
HNPRI 10 .55173 .55504 .55364 .55646 .55434 .55646 
PT7PAH 11 1.9915 2.1830 2.2841 2.3810 2.4821 2.5818 
PT8PAM 12 2.0095 2.2045 2.3028 2.4053 2.5043 2.6097 
TT7 13 524.53 526.21 527.89 529.88 533.54 531.91 
TT8 14 536.95 537.67 539.00 541.61 544.79 545.48 
TRAT 15 1.0237 1.0218 1. 0210 1.0221 1.0211 1.0255 
PAM 16 13.944 13.944 13.944 13.944 13.944 13.944 
BPR 17 2.9869 2.9686 2.9709 2.9581 2.9995 2.9587 

E3 HIXER NO. 5 CONF 14,RUNS 169-17(1 HOT 
CVMIX 1 .98699 .98589 .98640 .98562 .98563 .98509 
COMIX 2 .98551 .98991 .99135 .99117 .99291 .99328 
PTMPA 3 1.9853 2.1754 2.2657 2.3367 2.4263 2.5160 
PTFPAH 4 2.0528 2.2444 2.3355 2.4022 2.4912 2.5812 
PTEPAH 5 1.7977 2.0036 2.0998 2.1962 2.2964 2.3982 
PRAT 6 1.1419 1.1202 1.1122 1. 0938 1. 0848 1.0763 
MIXP 7 .80661E-02 .10408E-01 .11610E-01 .12700E-01 .13790E-01 .15250E-01 
FG ( 3) 8 690.44 803.90 857.71 899.01 953.15 1006.2 
Ht/FAN 9 .59043 .58264 .57905 .57053 .56690 .56229 
HNPRI 10 .39107 .41598 .42399 .44204 .45153 .45936 
PT7PAM 11 2.0712 2.2639 2.3556 2.4223 2.5118 2.6021 
PT8PAH 12 1.8097 2.0189 2.1163 2.2152 2.3169 2.4208 
TT7 13 518.90 524.41 521.12 527.05 523.20 529.13 
TT8 14 1189.8 1228.6 1248.2 1263.2 1277.4 1321.5 
TRAT 15 2.2930 2.3428 2.3953 2.3968 2.4415 2.4974 
PAM 16 13.958 13.958 13.958 13.958 13.958 13.958 
B?R 17 7.1103 6.5627 6.4792 6.0365 5.9382 5.7724 

E3 MIXER NO •. 6 CONF 15,RUNS i75-180 COL[) 
CVHIX 1 .99239 .99191 .99206 .99175 .99157 .99176 
COMIX 2 .94564 .95203 .95429 .95513 .95548 .95824 
PTMPA 3 1.9760 2.1758 2.2723 2.3729 2.4657 2.5651 
PTFPAM 4 1. 9716 2.1721 2.2682 2.3664 2.4613 2.5600 
PTEPAM 5 1.9880 2.1860 2.2837 2.3909 2.4782 2.5792 
PRAT 6 .99176 .99365 .99322 .98975 .99319 .99254 
MIXP 7 .12459E-04 .87201E-05 .14520E-04 .54317E-05 .84601E-05 .86806E-05 
FG ( 3) 8 666.27 783.92 840.71 898.94 952.31 1012.5 
HNFAN 9 .51400 .51979 .52143 .52084 .52241 .52433 
HNPRI 10 .52598 .52891 .53117 .53553 .53218 .53510 
PT7PAM 11 1. 9857 2.1879 2.2847 2.3837 2.4795 2.5788 
PT8PAM 12 2.0112 2.2119 2.3109 2.4198 2.5071 2.6106 
TT7 13 508.12 509.68 512.36 514.50 518.23 516.90 
TT8 14 514.21 515.13 517.53 519.31 524.70 522.00 
TRAT 15 1.0120 1.0107 1.0101 1.0093 1.0125 1. 0099 
PAM 16 14.146 14.146 14.146 14.146 14.144 14.146 
BPR 17 2.7892 2.7900 2.7886 2.7645 2.8319 2.7706 

E3 MIXER NO. 6 CONF 15,RUNS 181-186 HOT 
CVMIX 1 .98761 .98675 .98605 .98553 .98463 .98452 
COHIX 2 .94124 .95167 .95437 .95745 .96217 .96475 
PTHPA 3 1.9873 2.1745 2.2658 2.3366 2.4238 2.5107 
PTFPAM 4 2.0563 2.2455 2.3373 2.4032 2.4921 2.5770 
PTEPAM 5 1.7981 1.9964 2.0976 2.1961 2.2881 - 2.3928 
PRAT 6 1.1436 1.1236 1.1143 1.0943 1.0892 1.0769 
MIXP 7 .79721E-02 .10593E-01 • 11908E-01 .13263E-01 .14559E-01 .16137E-01 
FG ( 3) 8 661.09 772.95 826.46 869.11 922.97 975.08 
MNFAH 9 .56502 ·.56026 .55651 .54841 .54807 .54286 
MNPRI 10 .34900 .37827 .38938 .41234 .42067 .43432 
PT7PAM 11 2.0733 2.2637 2.3561 2.4220 2.5115 2.5966 
PT8PAM 12 1.8106 2.0146 2.1156 2.2172 2.3110 2.4184 
TT7 13 515.48 521.56 517.79 523.91 520.45 526.17 
TT8 14 1178.6 1223.6 1239.4 1258.2 1282.3 1324.3 
TRAT 15 2.2864 2.3460 2.3936 2.4017 2.4639 2.5169 
PAM 16 13.968 13.968 13.968 13.968 13.968 13.968 
BPR 17 7.0009 6.4626 6.2923 5.8151 5.7518 5.5557 
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E3 MIXER NO.6 CONF 16,RUNS 187-192 COLO 
CVMIX 1 .99044 .99123 .99114 .99143 .99104 .99165 
COMIX 2 .94320 .94982 .95113 .95254 .95383 .95535 
PTHPA 3 1.9871 2.1900 2.2896 2.3883 2.4856 2.5825 
PTFPAM 4 1.9907 2.1938 2.2951 2.3942 2.4906 2.5884 
PTEPAH 5 1.9773 2.1799 2.2750 2.3725 2.4720 2.5665 
PRAT 6 1.0067 1. 0064 1.0088 1.0091 1.0075 1. 0085 
MIXP 7 .11233E-04 .49219E-05 .91747E-05 .93973E-05 .85889E-05 .15021E-04 
FG ( 3) 8 673.76 793.65 851.53 909.29 966.46 1023.9 
MNFAN 9 .51795 .52301 .52501 .52625 .52665 .52824 
HNPRI 10 .50812 .51375 .51229 .51308 .51578 .51603 
PT7PAM 11 2.0044 2.2092 2.3112 2.4111 2.5083 2.6068 
PT8PAM 12 2.0023 2.2078 2.3042 2.4027 2.5040 2.5998 
TT7 13 530.63 533.45 531. 91 535.57 533.23 537.33 
TT8 14 532.47 535.03 533.34 536.74 534.65 538.49 
TRAT 15 1.0035 1.0030 1. 0027 1.0022 1.0027 1.0022 
PAM 16 14.209 14.209 14.209 14.209 14.209 14.209 
BPR 17 2.6882 2.6900 2.7002 2.7167 2.6901 2.6990 

E3 MIXER NO. 6 CONF 16,RUNS 193-198 HOT 
CVMIX 1 .99014 .98851 .98814 .98763 .98685 .98568 
COMIX 2 .93964 .94912 .95174 .95402 .95772 .96076 
PTHPA 3 2.0028 2.1935 2.2871 2.3605 2.4459 2.5364 
PTFPAM 4 2.0769 2.2713 2.3661 2.4353 2.5197 2.6116 
PTEPAM 5 1.7973 1.9964 2.0976 2.1951 2.2951 2.3921 
PRAT 6 1.1556 1.1377 1.1280 1.1094 1.0978 1.0917 
HIXP 7 .75002E-02 .10087E-01 .11573E-01 .12824E-01 .14386E-Ol .15909E-01 
FG ( 3) 8 677.62 792.15 847.53 891.42 943.90 999.14 
MNFAN 9 .57134 .56677 .56269 .55431 .54989 .54762 
HNPRI 10 .33691 .36321 .37452 .39503 .40887 .41646 
PT7PAM 11 2.0941 2.2897 2.3851 2.4543 2.5390 2.6315 
PT8PAM 12 1.8094 2.0121 2.1153 2.2156 2.3180 2.4168 
TT7 13 531.91 537.72 534.16 539.88 536.23 542.42 
TT8 14 1213.6 1257.9 1277.2 1292.4 1314.9 1365.8 
TRAT 15 2.2817 2.3393 2.3911 2.3938 2.4521 2.5180 
PAM 16 14.159 14.159 14.159 14.159 14.159 14.159 
BPR 17 7.1627 6.6258 6.4081 5.9670 5.7759 5.7163 

E3 MIXER NO. 7 CONF 17,RUNS 199-204 COLD 
CVMIX 1 .99194 .99283 .99195 .99152 .99184 .99164 
COMIX 2 .94914 .95666 .95748 .95847 .96012 .96084 
PTHPA 3 1.9855 2.1872 2.2839 2.3841 2.4791 2.5825 
PTFPAM 4 1.9839 2.1865 2.2844 2.3830 2.4773 2.5788 
PTEPAH 5 1.9897 2.1890 2.2826 2.3870 2.4839 2.5923 
PRAT 6 .99710 .99868 1.0006 .99834 .99736 .99460 
MIXP 7 .10458E-04 .18365E-05 .65765E-05 .14181E-04 • 37794E-05 .49790E-05 
FG ( 3) 8 677.03 797.65 853.83 912.42 968.96 1029.7 
HNFAN 9 .41301 .41796 .41931 • 41871 .41917 . .41838 
MNPRI 10 .41813 .41993 .41792 .42162 .42380 .42751 
PT7PAM 11 1.9969 2.2011 2.2997 2.3990 2.4940 2.5961 
PT8PAM 12 2.0075 2.2088 2.3032 2.4088 2.5067 2.6165 
TT7 13 506.15 508.70 511.29 513.74 516.63 519.12 
TT8 14 510.74 512.96 515.25 517.10 519.32 521.14 
TRAT 15 1.0091 1. 0084 1. 0077 1.0065 1.0052 1.0039 
PAH 16 14.202 14.202 14.202 14.202 14.202 14.202 
BPR 17 2.7390 2.7463 2.7610 2.7368 2.7358 2.7028 

E3 MIXER NO. 7 CONF 17,RUNS 205-210 HOT 
CVMIX 1 .99134 .98802 .98784 .98668 .98502 .98381 
CDMIX 2 .94548 .95495 .95829 .96088 .96407 .96839 
PTHPA 3 2.0074 2.1959 2.2890 2.3637 2.4480 2.5321 
PTFPAH 4 2.0709 2.2617 2.3564 2.4288 2.5120 2.5940 
PTEPAH 5 1.8062 2.0084 2.1033 2.1973 2.2938 2.3960 
PRAT 6 1.1465 1.1261 1.1203 1.1054 1.0951 1. 0827 
HIXP 7 .52699E-02 .90190E-02 .10449E-01 .11951E-01 .13830E-01 .15902E-Ol 
FG ( 3) 8 689.26 803.97 860.49 906.11 958.17 1011.7 
HNFAN 9 .49595 .48388 .46056 .47123 .46491 .45798 
MNPRI 10 .21441 .24694 .25594 .27677 .29096 .30903 
PT7PAH 11 2.0887 2.2804 2.3756 2.4479 2.5314 2.6135 
PT8PAH 12 1.8123 2.0173 2.1132 2.2094 2.3076 2.4121 
TT7 13 507.49 518.63 510.31 513.03 515.79 526.34 
TT8 14 1158.0 1214.4 1222.5 1227.1 1265.3 1319.8 
TRAT 15 2.2818 2.3416 2.3955 2.3918 2.4531 2.5076 
PAM 16 14.253 14.252 14.253 14.253 14.253 14.253 
BPR 17 8.8443 7.6283 7.4250 6.7291 6.4483 6.0611 
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E3 NIXER NO. 7 CONF 18,RUNS 21Z-217 COLD 
CVNIX 1 .99201 .99Z01 .99210 .99194 .99151 .99222 

CDNIX 2 .97128 .97605 .97710 .97759 .97705 .97946 

PTNPA 3 1.9853 2.1880 2.2844 2.3800 2.4808 2.5811 

PTFPAN 4 1. 9842 2.1867 2.2824 2.3782 2.4796 2.5779 

PTE PAN 5 1.9883 2.1916 2.2898 2.3852 2.4840 2.5901 

PRAT 6 .99794 .99776 .99680 .99704 .99820 .99530 

NIXP 7 • 13736E-04 .14682E-04 .92376E-05 .39428E-05 .74159E-06 .12794E-04 

FG ( 3) 8 693.16 814.83 872.16 928.80 987.63 1049.5 

NNFAH 9 .42564 .42823 .42839 .42878 .42899 .42903 

NHPRI 10 .42920 .43208 .43391 .43385 .43208 .43726 

PT7PAM 11 1.9985 2.2025 2.2989 2.3953 2.4974 2.5966 

PT8PAN 12 2.0055 2.2110 2.3102 2.4066 2.5065 2.6135 

TT7 13 503.95 506.24 508.48 511.82 514.72 517.88 

TT8 14 509.11 510.97 513.08 515.84 518.06 520.42 

TRAT 15 1.0102 1.0093 1.0090 1.0079 1.0065 1.0049 

PAM 16 14.211 14.211 14.211 14.211 14.211 14.211 

BPR 17 2.8835 2.8657 2.8501 2.8423 2.8267 2.8285 

E3 MIXER NO. 7 CONF l8,RUNS 218-223 HOT 
CVNIX 1 .99081 .98934 .98882 .98819 .98692 .98637 

CDMIX 2 .97250 .97847 .97982 .98062 .98241 .98446 

PTHPA 3 2.0052 2.1996 2.2896 2.3631 2.4488 2.5375 

PTFPAN 4 2.0678 2.2641 2.3549 2.4253 2.5087 2.5968 

PTE PAN 5 1.7966 2.0058 2.1034 2.1995 2.3028 2.4034 

PRAT 6 1.1509 1.1287 1.1196 1.1027 1.0894 1.0805 
NIXP 7 .54337E-02 .87514E-02 .10438E-01 .12060E-01 .13927E-Ol .15766E-Ol 

FG ( 3) 8 707.84 826.24 880.47 924.60 977 .15 1032.0 

MNFAH 9 .50640 .49284 .48690 .47614 .46786 .46255 

HNPRI 10 .22524 .25735 .26946 .29137 .30855 .32063 

PT7PAN 11 2.0874 2.2845 2.3757 2.4458 2.5293 2.6177 

PT8PAN 12 1.8026 2.0144 2.1133 2.2115 2.3168 2.4192 

TT7 13 514.50 519.79 516.86 522.72 519.70 525.59 

TT8 14 1186.2 1218.2 1238.5 1253.6 1275.4 1324.4 

TRAT 15 2.3055 2.3436 2.3963 2.3983 2.4541 2.5198 

PAH 16 14.257 14.257 14.257 14.257 14.257 14.257 

BPR 17 9.2807 8.0155 7.6369 6.9121 6.5372 6.3020 

E3 MIXER NO. 8 CONF 19,RUNS 224-229 COLD 
CVNIX 1 .98991 .98979 .98990 .98922 .99069 .99016 
CDNIX 

" " 
2 .94297 .94984 •. 95149 .95313 .95329 .95635 

PTNPA 3 1.9905 2.1840 2.2895 2.3872 2.4849 2.5805 
PTFPAH 4 1.9892 2.1822 2.2872 2.3839 2.4817 2.5761 
PTE PAN 5 1.9944 2.1894 2.2963 2.3971 2.4944 2.5935 
PRAT 6 .99737 .99671 .99601 .99450 .99490 .99330 
NIXP 7 .26039E-04 .17003E-04 .13194E-04 .69888E-05 .65792E-05 • 11454E-04 
FG ( 3) 8 675.06 789.70 851.18 908.26 964.80 1023.1 
HNFAH 9 .50387 .50886 .50988 .51059 .51088 .51267 
NNPRI 10 .50780 .51371 .51572 .51865 .51831" .52244 
PT7PAN 11 2.0014 2.1958 2.3015 2.3989 2.4974 2.5925 
PT8PAM 12 2.0077 2.2043 2.3121 2.4137 2.5114 2.6115 
TT7 13 501. 93 504.00 506.28 509.46 512.67 516.19 
TT8 14 507.48 509.32 511.42 512.47 512.67 519.91 
TRAT 15 1.0111 1.0106 1.0102 1.0059 1.0000 1. 0072 
PAM 16 14.195 14.195 14.195 14.190 14.195 14.195 
BPR 17 2.9939 2.9877 2.9781 2.9596 2.9731 2.9669 

E3 HIXER NO. 8 CONF 19,RUNS 230-235 HOT 
CVNIX 1 .98529 .98505 .98408 .98452 .98247 .98242 

CDHIX 2 .94481 .95431 .95780 .95962 .96302 .96617 

PTNPA 3 2.0075 2.2025 2.2895 2.3652 2.4497 2.5408 

PTFPAM 4 2.0762 2.2732 2.3611 2.4334 2.5160 2.6097 

PTE PAM 5 1.8014 2.0106 2.1012 2.2000 2.3026 2.3982 

PRAT 6 1.15Z5 1.1306 1.1237 1.1061 1.0927 1.0882 

NIXP 7 .73303E-02 .99106E-02 .11031E-Ol .12188E-Ol .13782E-01 .15256E-01 

FG ( 3) 8 687.86 806.13 859.14 904.45 956.76 1013.1 

HNFAH 9 .56232 .55594 .55362 .54595 .54058 .53955 

MNPRI 10 .32779 .35935 .36866 .38895 .40499 .41167 

PT7PAM 11 2.0913 2.2894 2.3779 2.4503 2.5332 2.6273 

PT8PAN 12 1.8082 2.0197 2.1110 2.2114 2.3154 2.4124 

Ti7 13 524.57 530.10 526.65 531.73 528.82 533.54 

H8 14 1206.7 1241. 9 1259.4 1271.3 1296.1 1342.3 

TRAT 15 2.3003 2.3427 2.3913 2.3908 2.4510 2.5158 
Pt.M 16 14.235 14.235 14.235 14.235 14.235 14.235 
BPR 17 7.8082" 7.0691 7.0025 6.4932 6.2654 6.1455 
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E3 MIXER NO. 1 CONF 21,RUNS 243-248 COLD 
CVMIX 1 .97741 .97949 .98012 .98098 .98089 .98121 
CDMIX 2 .94004 .94656 .94815 .95012 .95072 .95106 
PTMPA 3 1.9884 2.1833 2.2862 2.3827 2.4799 2.5770 
PTFPAH 4 1.9967 2.1937 2.2968 2.3942 2.4911 2.5887 
PTEPAH 5 1.9683 2.1577 2.2604 2.3542 2.4525 2.5483 
PRAT 6 1. 0144 1.0167 1.0161 1.0170 1.0157 1.0158 
MIXP 7 -.42996E-04-.62029E-04-.48468E-04-.54829E-04-.43010E-04-.44221E-04 
FG ( 3) 8 675.71 791.12 851.27 908.37 964.98 1021.4 
MNFAN 9 .40237 .40702 .40751 .40900 .40858 .40881 
MNPRI 10 .37546 .37593 .37753 .37741 .37941 .37944 
PT7PAH 11 2.0064 2.2046 2.3083 2.4063 2.5037 2.6017 
PT8PAM 12 2.0043 2.1976 2.3027 2.3979 2.4988 2.5961 
TT7 13 514.59 521.25 516.72 524.75 519.48 527.05 
TT8 14 519.25 524.50 520.77 527.52 523.17 529.47 
TRAT 15 1.0091 1.0062 1.0078 1.0053 1.0071 1.0046 
PAM 16 14.279 14.279 14.279 14.279 14.279 14.279 
BPR 17 2.5567 2.5691 2.5592 2.5765 2.5572 2.5615 

E3 MIXER NO. 1 CONF 21,RUNS 249-254 HOT 
CVHIX 1 .98645 .98265 .97996 .97825 .97621 .97388 
CDMIX 2 .95237 .96123 .96301 .96662 .96871 .97211 
PTMPA 3 2.0206 2.2033 2.2936 2.3651 2.4544 2.5370 
PTFPAH 4 2.0962 2.2806 2.3708 2.4396 2.5270 2.6095 
PTEPAM 5 1. ';'954 1.9950 2.0953 2.1866 2.2887 2.3814 
PRAT 6 1.1675 1.1432 . 1.1315 1.1157 1.1041 1.0958 
MIXP 7 .34113E-02 .80220E-02 .10052E-Ol .12064E-01 .13883E-01 .15954E-01 
FG ( 3) 8 702.86 814.84 868.69 913.60 967.93 1020.0 
MNFAN 9 .51114 .49328 .48420 .47305 .46426 .45893 
MNPRI 10 .18561 .218a5 .23311 .25411 .26824 .27983 
PT7PAM 11 2.1111 2.2960 2.3864 2.4550 2.5426 2.6252 
PT8PAM 12 1.8050 2.0095 2.1125 2.2077 2.3128 2.4088 
TT7 13 524.84 530.14 527.36 532.57 530.36 534.33 
TT8 14 1200.5 1244.3 1258.8 1278.2 1297.2 1344.2 
TRAT 15 2.2874 2.3472 2.3870 2.4000 2.4460 2.5157 
PAM 16 14.277 14.277 14.277 14.277 14.277 14.277 
BPR 17 9.0787 7.6442 7.1473 6.4625 6.1661 5.9250 

E3 MIXER NO. 1 CONF 22,RUNS 255-260 COLD 
CVMIX 1 .93767 .94598 .94768 .95082 .95196 .95396 
CDMIX 2 .89110 .90081 .90178 .90399 .90397 .90505 
PTMPA 3 1.9865 2.1840 2.2828 2.3806 2.4863 2.5830 
PTFPAM 4 1.9937 2.1924 2.2916 2.3906 2.4954 2.5930 
PTEPAM 5 1.9652 2.1592 2.2571 2.3512 2.4596 2.5535 
PRAT 6 1. 0 145 1.0154 1. 0153 1.0168 1.0146 1.0155 
HIXP 7 -.54703E-04-.44165E-04-.46031E-04-.56115E-04-.40903E-04-.40381E-04 
FG ( 31 8 638.21 751.80 806.18 861.45 .919.19 973.39 
MNFAN 9 .37745 .38257 .38304 .38489 .38369 .38468 
MNPRI 10 .34829 .35210 .35282 .35179 .35498 .35419 
PT7PAM 11 2.0034 2.2034 2.3030 2.4026 2.5079 2.6061 
PT8PAM 12 2.0083 2.2069 2.3079 2.4033 2.5149 2.6103 
TT7 13 522.05 526.79 523.51 528.64 525.28 530.32 
TT8 14 524.33 528.19 525.48 529.36 527.00 530.55 
TRAT 15 1. 0044 1. 0027 1.0038 1.0014 1.0033 1. 0004 
PAN 16 14.251 14.251 14.251 14.251 14.251 14.251 
BPR 17 3.0553 3.0883 3.0590 3.0956 3.0658 3.0893 

E3 MIXER NO. CONF 22,RUNS 261-266 HOT 
CVHIX 1 .97609 .96893 .96767 .96287 .96138 .95828 
CDHIX 2 .93345 .93552 .93715 .93349 .93583 .93502 
PTHPA 3 2.0227 2.2082 2.2977 2.3761 2.4623 2.5478 
PTFPAM 4 2.0916 2.2787 2.3687 2.4404 2.5290 2.6136 
PTE PAM 5 1.7939 1.9923 2.0869 2.1937 2.2823 2.3788 
PRAT 6 1.1660 1.1438 1.1350 1.1125 1.1081 1.0987 
MIXP 7 .22785E-02 .64096E-02 .82535E-02 .10542E-Ol • 11997E-Ol .13988E-Ol 
FG ( 3) 8 690.58 796.46 848.39 889.30 940.37 988.08 
NNFAN 9 .50231 .48310 .47564 .45460 .45222 .44392 
MNPRI 10 .16618 .19320 .20398 .22767 .23578 .24673 
PT7PAM 11 2.1067 2.2942 2.3845 2.4559 2.5448 2.6295 
PT8PAH 12 1.8071 2.0115 2.1088 2.2200 2.3124 2.4125 
TT7 13 515.34 522.58 517.70 525.19 520.72 528.11 
TT8 14 1175.5 1219.1 1236.5 1257.6 1273.6 1327.2 
TRAT 15 2.2810 2.3328 2.3885 2.3945 2.4458 2.5132 
PAN 16 14.288 14.288 14.288 14.288 14.28a 14.28a 
BPR 17 10.457 8.9561 8.5772 7.7498 7.4127 7.1363 

89 



E3 MIXER NO. 3 CONF 23,RUNS 267-272 COLO 
CVMIX 1 .98653 .98793 .98784 .98821 .98800 .98869 
COMIX 2 .94371 .95100 .95327 .95384 .95518 .95737 
PTMPA 3 1.9903 2.1941 2.2927 2.3927 2.4895 2.5873 
PTFPAH 4 1.9964 2.2017 2.2997 2.4001 2.4961 2.5949 
PTE PAM 5 1.9696 2.1684 2.2687 2.3675 2.4668 2.5612 
PRAT 6 1. 0136 1.0153 1.0137 1.0138 1.0119 1. 0132 
MIXP 7 .65271E-05-.43058E-05 .85981E-06 .26845E-05 .98541E-05 .52409E-05 . 
FG ( 3) 8 673.28 793.81 851.84 909.44 966.25 1024.8 
MNFAN 9 .52127 .52759 .52881 .52929 .52971 .53191 
MNPRI 10 .50144 .50548 .50907 .50952 .51267 .51306 
PT7PAH 11 2.0106 2.2177 2.3166 2.4177 2.5145 2.6141 
PT8PAM 12 1.9986 2.2007 2.3025 2.4028 2.5039 2.6000 
TT7 13 520.63 525.55 522.45 527.58 524.31 529.92 
TT8 14 527.17 531.50 528.82 533.52 531.56 537.39 
TRAT 15 1. 0126 1.0113 1. 0122 1.0113 1.0138 1.0141 
PAM 16 14.150 14.150 14.150 14.150 14.150 14.150 
BPR 17 3.4924 3.5062 3.5108 3.5082 3.5003 3.4997 

E3 MIXER NO. 3 CONF 23,RUNS 273-278 HOT 
CVMIX 1 .98745 .98684 .98551 .98486 .98394 .98248 
COMIX 2 .94832 .95598 .95804 .96032 .96266 .96512 
PTMPA 3 2.0205 2.2081 2.3014 2.3739 2.4647 2.5482 
PTFPAM 4 2.0865 2.2780 2.3722 2.4427 2.5340 2.6184 
PTEPAM 5 1. 7931 1.9869 2.0896 2.1814 2.2814 2.3771 
PRAT 6 1.1636 1.1466 1.1352 1.1198 1.1107 1.1015 
MIXP 7 .59396E-02 .82606E-02 .96772E-02 .10808E-Ol .12029E-Ol .13637E-Ol 
FG ( 3) 8 694.04 806.47 861.58 905.29 960.00 1010.9 
MNFAN 9 .57564 .57140 .56668 .56060 .55713 .55376 
MNPRI 10 .32841 .35396 .36733 .38568 .39681 .40805 
PT7PAM 11 2.1040 2.2968 2.3914 2.4620 2.5539 2.6386 
PT8PAM 12 1.8073 2.0051 2.1103 2.2050 2.3074 2.4062 
TT7 13 514.19 522.66 517.19 525.43 520.09 528.45 
TT8 14 1169.0 1218.7 1233.2 1258.8 1272.9 1327.4 
TRAT 15 2.2735 2.3317 2.3845 2.3958 2.4475 2.5119 
PAM 16 14.159 14.159 14.159 14.159 14.159 14.159 
6PR 17 8.9278 8.2697 7.9434 7.4913 7.3087 7.0508 

E3 MIXER NO. 3 CONF 24,RUNS 279-284 COLO 
CVMIX 1 .97589 .97783 .97871 .97901 .98004 .98039 

COMIX 2 .93110 .93725 .93931 .94081 .94210 .94410 

PTtIPA 3 1.9901 2.1889 2.2868 2.3861 2.4841 2.5887 

PTFPAM 4 1.9979 2.1991 2.2963 2.3969 2.4947 2.5989 
PTEPAM 5 1.9624 2.1526 2.2533 2.3479 2.4463 2.5522 
PRAT 6 1.0181 1.0216 1.0191 1.0209 1. 0198 1.0183 
MIXP 7 -.25462E-04-.35848E-04-.13192E-04-.23321E-04-.18576E-04-.12359E-04 
FG ( 3) 8 661.59 776.38 832.82 889.85 946.27 1007.5 

MNFAH 9 .51293 .51886 .51956 .52137 .52196 .52301 

MNPRI 10 .48603 .48700 .49156 .49067 .49298 .49632 
PT7PAM 11 2.0121 2.2150 2.3129 2.4143 2.·5129 2.6179 

PT8PAM 12 2.0043 2.1987 2.3022 2.3987 2.4995 2.6080 

TT7 13 510.80 517.21 512.85 519.97 514.94 522.98 

TT8 14 517.72 523.63 519.36 525.86 521.61 528.94 

TRAT 15 1.0135 1. 0 124 1.0127 1.0113 1.0130 1.0114 
PAM 16 14.095 14.095 14.095 14.095 14.095 14.095 
BPR 17 3.6830 3.7170 3.6885 3.7063 3.7034 3.6924 

E3 MIXER NO. 3 CONF 24,RUNS 285-290 HOT 
CVMIX 1 .98249 .98143 .98091 .98013 .97907 .97666 
COMIX 2 .94148 ;94770 .95052 .95153 .95248 .95400 
PTMPA 3 2.0263 2.2158 2.3055 2.3783 2.4657 2.5494 
PTFPAM 4 2.0930 2.2859 2.3780 2.4481 2.5349 2.6183 
PTE PAM 5 1.7871 1.9839 2.0736 2.1703 2.2701 2.3717 
PRAT 6 1.1712 1.1522 1.1468 1.1280 1.1166 1.1040 
MIXP 7 .55464E-02 • 78727E-02 .90104E-02 .10264E-Ol • 11399E-Ol • 13255E-Ol 
FG ( 3) 8 690.11 801.29 854.45 896.72 947.40 996.82 
MNFAH 9 .57502 .56852 .56700 .55828 .55295 .54698 
MNPRI 10 .31248 .33881 .34675 .36792 .38057 .39469 
PT7PAM 11 2.11 05 2.3046 2.3974 2.4676 2.5547 2.6383 
PT8PAM 12 1.8073 2.0099 2.1020 2.2033 2.3068 2.4130 
TT7 13 526.05 530.65 528.17 533.04 530.71 535.06 
TT8 14 1200.9 1238.7 1261. 9 1276.7 1289.7 1342.5 
TRAT 15 2.2828 2.3344 2.3893 2.3951 2.4301 2.5090 
PAM 16 14.115 14.115 14.115 14.115 14.115 14.115 
6PR 17 9.4637 8.7140 8.5765 7.9619 7.6840 7.3908 
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E3 MIXER NO. 2 CONF 25,RUNS 291-296 COLD 
CVMIX 1 .98372 .98540 .98540 .98639 .98574 .98582 
CDHIX 2 .93914 .9(,585 .9480<: .94946 .95028 .95056 
PTHPA 3 1.9882 2.1865 2.2816 2.3784 2.4824 2.5788 
PTFPAM 4 1. 9887 2.1869 2.2820 2.3784 2.4832 2.5797 
PTEPAH 5 1.9868 2.1851 2.2803 2.3780 2.4800 2.5758 
PRAT 6 1.0009 1. OOOS 1.0007 1.0002 1.0013 1.0015 
HIXP 7 .21534E-04 .19S71E-04 .11705E-04 .15787E-04 .95293E-05 • 16356E-04 
FG ( 3) 8 680.24 798.61 855.16 912.40 973.55 1029.9 
HNFAN 9 .51118 .51641 .51805 .51898 .52003 .52034 
HNPRI 10 .50981 .51508 .51694 .51870 .51812 .51814 
PT7PAM 11. 2.0040 2.2042 2.3000 2.3973 2.5030 2.6002 
PT8PAM 12 2.0019 2.2021 2.2980 2.3966 2.4995 2.5961 
H7 13 512.76 518.86 514.41 520.90 516.28 523.25 
H8 14 517.38 522.68 518.50 524.42 520.53 526.89 
TRAT . 15 1.0090 1.0074 1.00S0 1.0068 1.0082 1.0070 
PAH 16 14.391 14.391 14.391 14.391 14.391 14.391 
BPR 17 2.9594 2.9564 2.9663 2.9537 2.9556 2.9536 

E3 HIXER NO. 2 CONF 25,RUNS 297-302 HOT 
CVHIX 1 .98503 .98407 .98434 .98317 .98291 .98300 
CDHIX 2 .94323 .95135 .95476 .95725 .95877 .96324 
PTHPA 3 2.C026 2.1874 2.2812 2.3579 2.4392 2.5253 
PTFPAM 4 2.0764 2.2634 2.3585 2.4299 2.5100 2.5955 
PTE PAM 5 1.7954 1.9928 2.0911 2.1959 2.2886 2.3884 
PRAT 6 1.1565 1.1358 1.1279 1.1065 1.0967 1.0867 
HIXP 7 .73108E-02 .99143E-02 .11322E-Ol .12785E-01 .13941E-Ol .15647E-Ol 
FG ( 3) 8 691. 90 804.25 861.56 908.43 957.50 1012.6 
HNFAN 9 .57279 .56593 .56294 .55326 .54849 .54524 
MNPRI 10 .33718 .36504 .37482 .39821 .40846 .42135 
PT7PAM 11 2.0950 2.2832 2.3790 2.4505 2.5311 2.6172 
PT8PAM 12 1.8040 2.0040 2.1033 2.2103 2.3040 2.4054 
H7 13 508.16 516.13 511.17 520.11 513.83 523.64 
H8 14 1163.3 1207.9 1227.4 1253.4 1261. 9 1322.0 
TRAT 15 2.2892 2.3402 2.4011 2.4098 2.4560 2.5246 
PAM 16 14.401 14.401 14.401 14.401 14.401 14.401 
BPR 17 7.2580 6.6671 6.5794 6.1025 6.0024 5.8736 

E3 MIXER NO. 2 CONF 26,RUNS 303-308 COLD 
CVHIX 1 .98473 .98571 .98585 .98618 .98612 .98712 
CDHIX 2 .94114 .94732 .95010 .95067 .95284 .95274 
PTHPA 3 1.9881 2.1892 2.2832 2.3824 2.4825 2.5795 
PTFPAM 4 1.9890 2.1895 2.2838 2.3824 2.4823 2.5808 
PTEPAH 5 1. 9850 2.1881 2.2811 2.3824 2.4830 2.5755 
PRAT 6 1.0020 1.0007 1.0012 1.0000 .99972 1.0021 
mxp 7 .25793E-04 .22852E-04 .19069E-04 .22928E-04 .26013E-04 .30975E-04 
FG ( 3) 8 681.50 801.25 857.81 915.76 976.06 1032.5 
HNFAN 9 .52394 .52846 .53092 .53096 .53264 .53342 
HNPRI 10 .52107 .52753 .52926 .53098 .53307 .53051 
PT7PAH 11 2.0043 2.2065 2.3018 2.4011 2.5019 2.6013 
PT8PAM 12 2.0008 2.2059 2.2997 2.4018 2.5033 2.5964 
H7 13 524.84 530.23 526.57 532.66 529.04 536.01 
H8 14 538.01 543.85 539.14 546.62 543.38 552.95 
TRAT 15 1. 0251 1.0257 1.0239 1.0262 1.0271 1. 0316 
PAM 16 14.389 14.389 14.389 14.389 14.389 14.389 
BPR 17 2.9263 2.9127 2.9255 2.9204 2.9241 2.9466 

E3 MIXER NO. 2 CONF 26,RUNS 309-314 HOT 
CVMIX 1 .98460 .98394 .98355 .98373 .98316 .98290 
CDMIX 2 .94258 .95187 .95437 .95626 .95937 .96257 
PTMPA 3 2.0009 2.1860 2.2805 2.3560 2.4372 2.5276 
PTFPAN 4 2.0779 2.2655 2.3620 2.4307 2.5109 2.6013 
PTEPAH 5 1.7918 1.9878 2.0848 2.1906 2.2869 2.3889 
PRAT 6 1.1597 1.1397 1.1330 1.1096 1.0980 1.0889 
HIXP 7 .75554E-02 .10012E-01 .11481 E-O 1 .12741E-Ol .14275E-01 .15852E-01 
FG ( 3) 8 690.25 803.68 860.54 906.14 956.61 1013.0 
HNFAN 9 .58304 .57761 .57463 .56353 .55896 .55544 
HNPRI 10 .34837 .37599 .38347 .40740 .42068 .43116 
PT7PAN 11 2.0961 2.2850 2.3823 2.4510 2.5316 2.6226 
PT8PAH 12 1.8009 1.9996 2.0975 2.2052 2.3031 2.4066 
H7 13 525.64 528.97 527.52 531.62 529.72 533.81 
H8 14 1204.1 1236.2 1268.0 1278.2 1303.8 1349.3 
TRAT 15 2.2906 2.3370 2.4037 2.4043 2.4612 2.5277 
PAM 16 14.398 14.398 14.398 14.398 14.398 14.398 
BPR 17 7.0333 6.5050 6.4589 6.0321 5.8383 5.7474 
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E3 MIXER NO. 3 CONF 27,RUNS 315-320 COLD 
CVMIX 1 .98838 .98936 .98926 .98953 .99029 .98960 
COMIX 2 .94553 .95197 .95372 .95513 .95719 .95675 
PTNPA 3 2.0001 2.1987 2.2963 2.3965 2.4996 2.5988 
PTFPAM 4 2.0031 2.2025 2.2998 2.3999 2.5028 2.6029 
PTEPAH 5 1.9897 2.1856 2.2842 2.3850 2.4886 2.5846 
PRAT 6 1.0067 1.0077 1.0068 1. 0062 1.0057 1. 0071 
MIXP 7 .26883E-04 .22016E-04 .23684E-04 .22965E-04 .23274E-04 .20101E-04 
FG ( 3) 8 681.12 798.44 855.58 914.26 975.55 1032.4 
NtlFAN 9 .52037 .52578 .52685 .52778 .52924 .52936 
MNPRI 10 .51049 .51465 .51709 .51887 .52113 .51922 
PT7PAM 11 2.0174 2.2185 2.3165 2.4174 2.5212 2.6221 
PT8PAM 12 2.0047 2.2022 2.3017 2.4033 2.5078 2.6044 
TT7 13 532.75 536.09 534.42 537.50 535.83 539.00 
TT8 14 544.84 548.92 547.48 551.06 552.56 556.52 
TRAT . 15 1.0227 1.0239 . 1.024,4 1.0252 1.0312 1. 0325 
PAM 16 14.172 14.172 14.172 14.172 14.172 14.172 
BPR 17 3.4584 3.4653 3.4646 3.4639 3.4741 3.4844 

E3 NIXER NO. 3 CONF 27,RUNS 315.2-318.1-320.1 COLD 
CVHIX 1 .98944 .99020 .99109 
CDHIX 2 .94712 .95732 .95852 
PTNPA 3 1.9995 2.3948 2.5944 
PTFPAM 4 2.0022 2.3973 2.5967 
PTE PAN 5 1. 9903 2.3860 2.5863 
PRAT 6 1. 0060 1.0047 1. 0040 
tlIXP 7 .20618E-04 .12174E-04 .27913E-04 
FG ( 3) 8 686.77 922.47 1040.8 
MNFAN 9 .52132 .52902 .52975 
HNPRI 10 .51267 .52227 .52404 
PT7PAM 11 2.0165 2.4149 2.6159 
PT8PAM 12 2.0053 2.4044 2.6061 
TT7 13 519.30 520.10 540.23 
TT8 14 525.49 527.90 560.04 
TRAT 15 1.0119 1.0150 1.0367 
PAN 16 14.272 14.282 14.297 
SPR 17 3.4384 3.4451 3.4940 

E3 MIXER NO. 3 CONF 27,RUNS 318.2-319.4-320.2 COLD 
CVHIX 1 .99084 .99068 .99056 
COMIX 2 .95660 .95823 .95893 
PTMPA 3 2.3977 2.4929 2.5934 
PTFPAM 4 2.4004 2.4956 2.5964 
PTEPAM 5 2.3885 2.4838 2.5829 
PRAT 6 1. 0050 1.0047 1.0052 
MIXP 7 .11l1lE-04 .1420SE-04 .19974E-04 
FG ( 3) 8 922.83 979.68 1038.9 
NNFAN 9 .52854 .52976 .53051 
HNPRI 10 .52140 .52298 .52303 
PT7PAM 11 2.4180 2.5140 2.6156 
PT8PAH 12 2.4068 2.5028 2.6030 
TT7 13 526.43 523.16 528.95 
TT8 14 532.08 529.15 535.32 
TRAT 15 1.0107 1.0114 1.0120 
PAH 16 14.272 14.272 14.272 
BPR 17 3.4437 3.4528 3.4320 

E3 MIXER NO. 3 CONF 27,RUNS 321-326 HOT 
CVMIX 1 .98739 .98607 .98573 .98554 .98339 .98234 
CDNIX 2 .94623 .95490 .95760 .96010 .96255 .96543 
PTNPA 3 2.0228 2.2121 2.3093 2.3758 2.4679 2.5516 
PTFPAH 4 2.0886 2.2815 2.3810 2.4431 2.5371 2.6208 
PTEPAH 5 1.7995 1.9988 2.0967 2.1928 2.2896 2.3881 
PRAT 6 1.1607 1.1414 1.1356 1.1142 1.1081 1.0974 
MIXP 7 • 63577E-OZ .87901E-02 .99332E-02 .11174E-01 .12520E-Ol .14015E-Ol 
FG ( 3) 8 694.33 808.41 866.36 906.85 962.39 1013.9 
NNFAN 9 .57282 .56824 .56645 .55777 .55571 .55189 
MNPRI 10 .32958 .35865 .36663 .39169 .39948 .41258 
PT7PAH 11 2.1059 2.2999 2.4001 2.4622 2.5568 2.6408 
PT8PAH 12 1.8073 2.0092 2.1080 2.2061 2.3042 2.4044 
TT7 13 532.37 535.48 534.03 536.99 535.82 538.59 
TT8 14 1216.3 1253.5 1277.8 1285.7 1318.4 1356.2 
TRAT 15 2.2847 2.3408 2.3927 2.3943 2.4605 2.5180 
PAN 16 14.170 14.170 14.170 14.170 14.170 14.170 
BPR 17 8.8300 8.0538 7.9427 7.3106 7.1966 6.9474 
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E3 MIXER NO. 
CVMIX 
COMIX 
PTMPA 
PTFPAH 
PTEPAH 
PRAT 
MIXP 
FG ( 3) 
MNFAN 
MNFRI 
PT7PAH 
PTBPAM 
TT7 
TT8 
TRAT 
PAM 
BFR 

E3 MIXER NO. 
CVMIX 
COMIX 
PTMPA 
PTFPAM 
PTEPAH 
PRAT 
MIXP 
FG ( 3) 
NNFAH 
NNPRI 
PT7PAM 
PT8PMl 
TT7 
TT8 
TRAT 
PAN 
BPR 

E3 MIXER NO. 
CVMIX 
CD MIX 
PTHPA 
PTFPAM 
PTEPAM 
PRAT 
MIXP 
FG ( 3) 
MNFAH 
NHPRI 
PT7P,AM 
PT8PAH 
TT7 
TT8 
TRAT 
PAM 
BPR 

3 CONF 27,RUHS 321.1-324.1-326.1 HOT 
1 .98809 .98670 .98470 
2 .94836 .96178 .96651 
3 2.0215 2.3789 2.5463 
4 2.0877 2.4462 2.6120 
5 1.7909 2.1914 2.3895 
6 1.1657 1.1163 1.0931 
7 .61029E-02 .10975E-Ol .13547E-Ol 
8 701.63 918.85 1021.5 
9 .57617 .55957 .55094 

10 .32551 .39056 .41840 
11 2.1053 2.4657 2.6321 
12 1.7983 2.2043 2.4056 
13 538.74 537.73 541.49 
14 1234.5 1287.5 1343.3 
15 2.2915 2.3943 2.4808 
16 14.302 14.304 14.304 
17 9.1467 7.4792 6.9285 

3 CONF 27,RUNS 
1 .98636 

324.2-325.2-326.2 HOT 
.98541 .98386 

6 

2 .96117 
3 2.3757 
4 2.4435 
5 2.1845 
6 1.1185 
7 .10807E-Ol 
8 913.50 
9 .56021 

10 .38767 
11 2.4630 
12 2.1972 
13 532.14 
14 1273.7 
15 2.3935 
16 14.259 
17 7.5435 

.96373 .96628 
2.4621 2.5506 
2.5287 2.6188 
2.2895 2.3862 
1.1045 1.0975 
.12405E-01 .13777E-Ol 
966.27 1020.6 
.55462 .55236 
.40393 .41304 
2.5486 2.6390 
2.3038 2.4020 
528.22 535.70 
1297.5 1346.6 
2.4563 2.5137 
14.259 14.259 
7.2411 7.0580 

CONF 28.RUNS 327-329 COLO 
1 .98935 .98935 .98912 
2 .98107 .98156 .98178 
3 2.3898 2.4964 2.5948 
4 2.3952 2.5023 2.6011 
5 2.3745 2.4797 2.5770 
6 1.0087 1.0091 1.0094 
7 .94048E-05 .10520E-04 .60090E-05 
8 934.52 997.90 1056.4 
9 .54903 .54961 .54990 

10 .53695 .53692 .53689 
11 2.4141 2.5221 2.6216 
12 2.4042 2.5108 2.6096 
13 524.49 527.05 529.48 
14 526.56 528.42 530.34 
15 1.0039 1.0026 1. 0016 
16 14.167 14.167 14.167 
17 2.8533 2.8545 2.8373 

E3 MIXER NO. 6 
CVMIX 

CONF 28.RUNS 327.1-328.1-329.1 COLO, 
1 .98960 .98951 .98985 

CDMIX 
PTMPA 
PTFPAH 
PTEPAM 
FRAT 
MIXP 
FG ( 3) 
MNFAH 
HNPRI 
PT7PAM 
PT8PAM 
TT7 
TT8 
TRAT 
PAM 
BPR 

2 .98209 .98178 .98261 
3 2.3929 2.4885 2.5852 
4 2.3986 2.4950 2.5928 
5 2.3765 2.4698 2.5635 
6 1.0093 1.0102 1.0114 
7 .24502E-04 .19225E-04 .15404E-04 
8 946.57 1003.2 1061.9 
9 .55008 .55018 .55131 

10 .53723 .53598 .53554 
11 2.4177 2.5149 2.6134 
12 2.4058 2.5002 2.5952 
13 532.17 534.24 535.87 
14 543.08 546.85 552.63 
15 1.0205 1.0236 1.0313 
16 14.307 14.307 14.307 
17 2.9047 2.9166 2.9241 
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E3 MIXER NO. 6 CONF 28.RUNS 330-332 HOT 
CVHIX 1 .98600 .98635 .98624 
CDHIX 2 .98315 .98578 .99036 
PTHPA 3 2.3629 2.4487 2.5293 
PTFPAM 4 2.4436 2.5312 2.6106 
PTE PAM 5 2.1859 2.2759 2.3754 
PRAT 6 1.1179 1.1121 1. 0990 
HIXP 7 .12497E-01 .13757E-01 .15679E-01 
FG ( 3) 8 921.10 974.32 1026.9 
HNFAH 9 .57799 .57590 .57117 
HNPRI 10 .41361 .42037 .43548 
PT7PAM 11 2.4640 2.5522 2.6319 
PT8PAM 12 2.2080 2.2997 2.4019 
TT7 13 530.58 532.47 534.03 
TT8 14 1272.9 1307.7 1352.4 
TRAT 15 2.3991 2.4559 2.5324 
PAH 16 14.176 14.176 14.176 
BPR 17 5.9696 5.9155 5.7283 

E3 HIXER NO. 6 CONF 28.RUNS 330.1-331.1-332.1 HOT 
CVHIX 1 .98780 .98713 .98694 
CDHIX 2 .98694 .98795 .99096 
PTHPA 3 2.3606 2.4435 2.5266 
PTFPAH 4 2.4403 2.5224 2.6045 
PTEPAM 5 2.1836 2.2802 2.3801 
PRAT 6 1.1175 1.1062 1.0943 
HIXP 7 .12315E-0 1 .13880E-01 .15504E-01 
FG ( 3) 8 932.35 982.93 1035.9 
HNFAH 9 .58012 .57411 .56941 
MNPRI 10 .41712 .42746 .44051 
PT7PAH 11 2.4611 2.5435 2.6259 
PT8PAH 12 2.2054 2.3039 2.4066 
TT7 13- 527.85 530.64 533.35 
TTe 14 1265.1 1304.6 1342.2 
TRAT 15 2.3967 2.4584 2.5165 
PAH 16 14.315 14.315 14.315 
BP~ 17 6.0423 5.9096 5.7038 

E3 MIXER NO. 6 CONF 29.RUHS 333-338.COLO 
CVHIX 1 .99000 .99246 .99262 .99192 .99267 .99224 
CDHIX _ 2 .94227 .94644 .94795 .94944 .95304 .95225 
PTHPA 3 1.9965 2.1900 2.2944 2.3949 2.4866 2.5867 
PTFPAM 4 1.9970 2.1932 2.2969 2.3978 2.4895 2.5898 
PTEPAH 5 1. 9947 2.1805 2.2867 2.3862 2.4778 2.5774 
PRAT 6 1.0012 1.0053 1. 0044 1.0048 1. 0047 1.0048 
HIXP 7 .16120E-04 • 16<!87E-04 .13415E-04 .74766E-05 .22132E-04 • 15677E-04 
FG ( 3) 8 681.54 794.48 855.33 914.32 970.74 1027.8 
HNFAH 9 .48512 .48989 .49041 .49163 .49412 .49362 
tlNPRI __ ._ 10 .48331 .48094 .48361 .48423 .48698 .48629 
PT7PAM 11 2.0091 2.2067 2.3110 2.4126 2.5051 2.6060 
PT8PAM 12 2.0091 2.1961 2.3033 2.4035 2.4960 2.5961 
TT7 13 516.77 521. 56 518.68 524.35 520.37 527.36 
TT8 14 523.80 528.30 525.54 530.89 528.37 535.06 
TRAT 15 1.0136 1.0129 1.0132 1. 0125 1. 0154 1. 0146 
PAM 16 14.275 14.275 14.275 14.275 14.275 14.275 
BF'R 17 2.9717 3.0072 2.-9928 3.0026 3.0058 3.0080 

E3 MIXER NO. 6 CONF 29.RUNS 339-344.HOT 
CVHIX 1 .98992 .99025 .98862 .98904 .98685 .98562 
COHIX 2 .94061 .94960 .95191 .95187 .95591 .95691 
PTtIPA 3 2.0116 2.2072 2.2942 2.3689 2.4539 2.5456 
PTFPAH 4 2.0834 2.2821 2.3706 2.4414 2.5251 2.6174 
PTE PAM 5 1.7940 1.9998 2.0906 2.1879 2.2880 2.3897 
PRAT 6 1.1614 1.1412 1.1339 1.1159 1.1036 1.0953 
HIXP 7 .64812E~02 .93142E-02 .10720E-01 .12024E-01 • 13632E-01 .15256E-01 
FG ( 31 8 688.74 806.74 858.54 901.39 954.36 1008.5 
HNFAN 9 .55249 .54486 .54133 .53093 .52576 .52106 
HNPRI 10 .29204 .32134 .33038 .34941 .36511 .37423 
PT7PAH 11 2.0985 2.2982 2.3872 2.4580 2.5420 2.6345 
PT8PAH 12 1.8007 2.0088 2.1006 2.1994 2.3010 2.4040 
TT7 13 523.43 528.45 526.03 530.77 528.37 533.82 
H8 14 1199.1 1237.3 1261.1 1273.5 1297.2 1343.5 
TRAT 15 2.2908 2.3415 2.3974 2.3994 2.4550 2.5168 
PAH 16 14.272 14.272 14.272 14.272 14.272 14.272 
BPR 17 8.0429 7.2805 7.1168 6.6329 6.3831 6.2135 
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E3 HIXER NO. 5 CONF 30,RUNS 345-347 COLD 
CVHIX 1 .99112 .99123 .99097 
CDHIX 2 .95387 .95538 .95540 
PTI1PA 3 2.3892 2.4866 2.5917 
PTFPAM 4 2.3952 2.4926 2.6006 
PTEPAM 5 2.3730 2.4706 2.5679 
FRAT 6 1.0094 1.0089 1.0127 
HIXP 7 .53775E-05 .12139E-04 .19752E-04 
FG ( 31 8 908.01 965.41 1025.9 
HNFAN 9 .52735 .52840 .52998 
MNPRI 10 .51402 .51565 .51171 
PT7PAH 11 2.4114 2.5095 2.6183 
PT8PAH 12 2.40fll 2.4989 2.5971 
TT7 13 528.47 531.51 534.86 
TT8 14 540.31 543.75 550.24 
TRAT 15 1.0224 1.0230 1.0288 
pAH 16 14.162 14.162 14.162 
BpR 17 2.7245 2.7263 2.7545 

E3 HIXER NO. 5 CONF 30,RUNS 348-350 HOT 
CVHIX 1 .98617 .98569 .98424 
CDHIX 2 .95771 .96007 .96373 
PTHPA 3 2.3578 2.4460 2.5313 
PTFPAH 4 2.4376 2.5282 2.6141 
PTE PAM 5 2.1867 2.2770 2.3760 
PRAT 6 1.1148 1.1103 1.1002 
HIXP 7 .12874E-Ol .14152E-Ol .15999E-Ol 
FG ( 31 8 893.38 946.34 999.39 
HNFAN 9 .56059 .55889 .55497 
HNPRI 10 .39460 .40004 .41217 
PT7PAM 11 2.4555 2.5466 2.6328 
PT8PAH 12 2.2062 2.2980 2.3997 
TT7 13 530.27 533.48 535.02 
TT8 14 1270.2 1308.1 1348.1 
TRAT 15 2.3954 2.4520 2.5196 
PAH 16 14.160 14.160 14.160 
BFR 17 5.7661 5.7223 5.5120 

E3 MIXER NO. CONF 1 ,RUNS 1-5,COlD 
CVMIX 1 .99347 .99267 .99375 .99317 .99316 
CDMIX 2 .96594 .96793 .96927 .97112 .97062 
PTHPA 3 2.1803 2.2691 2.3907 2.4818 2.5787 
PTFPAM 4 2.1749 2.2629 2.3878 2.4779 2.5758 
PTEPAH 5 2.1926 2.2834 2.3975 2.4907 2.5855 
PRAT 6 .99193 .99103 .99595 .• 99485 .99622 
HIXP 7 -.10941E-04~.91203E-05-.15771E-05-.34735E-05 .10558E-04 
FG ( 31 8 803.35 856.61 928.80 984.01 1040.5 
HNFAN 9 .40339 .40400 .40731 .40773 .40817 
HNPRI 10 .41796 .42012 .41459 .41686 .41493 
PT7PAM 11 2.1855 2.2740 2.3997 2.4903 2.5887 
PT8PAM 12 2.2087 2.3000 2.4145 2.5086 2.6041 
TT7 13 520.24 517.27 522.44 519.72 523.95 
TT8 14 521.13 518.59 522.43 520.50 522.79 
TRAT. 15 1.0017 1.0026 .99998 1.0015 .99779 
PAM 16 14.239 14.239 14.239 14.239 14.239 
BPR 17 2.2627 2.2759 2.3229 2.3139 2.3090 

E3 MIXER NO. CONF 1 ,RUNS 77-79,COlD 
CVHIX 1 .99410 .99407 .99447 
CDHIX 2 .96906 .97018 .97167 
PTHPA 3 2.3857 2.4760 2.5699 
PTFPAM 4 2.3851 2.4757 2.5684 
PTEPAM 5 2.3871 2.4768 2.5734 
PRAT 6 .99914 .99954 .99805 
HIXP 7 .99988E-05 .77073E-OS .79904E-OS 
FG ( 31 8 927.85 981.97 1038.8 
tlNFAN 9 .40888 .40969 .40968 
MNPRI 10 .41043 .41051 .41316 
PT7PAM 11 2.3970 2.4881 2.5813 
PT8PAH 12 2.4040 2.4944 2.5918 
TT7 13 510.19 513.54 517.43 
TT8 14 512.99 515.78 518.86 
TRAT 15 1. 0055 1. 0044 1. 0028 
PAM 16 14.272 14.272 14.272 
BPR 17 2.3376 2.3366 2.3272 
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E3 NIXER NO. CONF 1 ,RUNS 83-85,COLO 
CVNIX 1 .99465 .99447 .99529 
CONIX 2 .96728 .96856 .97120 
PTNPA 3 2.3964 2.4835 2.5814 
PTFPAN 4 2.3957 2.4846 2.5794 
PTEPAN 5 2.3980 2.4807 2.5859 
PRAT 6 .99902 1.0016 .99748 
NIXP 7 .19375E-04 .30158E-05 .92348E-05 
FG ( 3) 8 919.85 971.44 1031.0 
HNFAN 9 .40785 .40996 .40913 
MNPRI 10 .40978 .40707 .41367 
PT7PAH 11 2.4077 2.4972 2.5923 
PT8PAN 12 2.4148 2.4979 2.6044 
TT7 13 521.25 523.83 525.83 
TT8 14 527.20 529.44 532.13 
TRAT 15 1.0114 1.0107 1.0120 
PAN 16 14.080 14.080 14.080 
8PR 17 2.3559 2.3736 2.3354 

E3 NIXER NO. COHF 1 ,RUNS 202-206,COLO 
CVNIX 1 .99460 .99524 .99421 .99470 .99491 
CONI>: 2 .96639 .96854 .96919 .97083 .97203 
PTHPA 3 2.1780 2.2692 2.3892 2.4772 2.5795 
PTFPAN 4 2.1770 2.2679 2.3899 2.4801 2.5835 
PTEPAN 5 2.1802 2.2720 2.3874 2.4706 2.5702 
PRAT 6 .99853 .99820 1.0010 1.0038 1. 0051 
HIXP 7 .15716E-04 .59409E-05 .19341E-04 .14831E-05 .46525E-06 
FG ( 3) 8 807.78 862.99 934.11 987.67 1049.5 
HNFAN 9 .40715 .40810 .41000 .41239 .41375 
WlPRI 10 .40981 .41132 .40810 .40547 .40449 
PT7PAN 11 2.1877 2.2790 2.4018 2.4925 2.5964 
PT8PAN 12 2.1960 .2.2888 2.4046 2.4883 2.5888 
TT7 13 519.93 516.70 521.84 519.66 524.32 
TT8 14 521.89 519.09 523.47 521.57 525.42 
TRAT 15 1.0038 1.0046 1.0031 1. 0037 1.0021 
PAH 16 14.335 14.335 14.335 14.335 14.335 
ePR 17 2.2924 2.2788 2.3193 2.3356 2.3359 

E3 NIXER NO. CONF 1 ,RUNS 6-10,HOT 
CVHIX 1 .98763 .98577 .98531 .98269 .98179 
CONIX 2 .96850 .97214 .97599 .98064 .98471 
PTHPA 3 2.1927 2.2838 2.3593 2.4410 2.5381 
PTFPAH 4 2.2666 2.3561 2.4309 2.5093 2.6059 
PTEPAH 5 1.9975 2.1018 2.1890 2.2907 2.4002 
PRAT 6 1.1347 1.1210 1.1105 1.0954 1.0857 
NIXP 7 .88656E-02 .10958E-Ol .12415E-Ol .14864E-Ol .16873E-Ol 
FG ( 3) 8 807.82 863.12 911.23 963.53 1025.0 
HNFAN 9 .48846 .47831 .47188 .46181 .45625 
HNPRI 10 .23266 .25013 .26544 .28573 .29967 
PT7PAN 11 2.2819 2.3716 2.4465 2.5249 2.6217 
PT8PAN 12 2.0028 2.1081 2.1964 2.2995 2.4105 
TT7 13 529.50 530.06 530.83 530.81 531.97 
TT8 14 1240.3 1262.6 1272.7 1307.6 1341.5 
TRAT 15 2.3425 2.3821 2.3976 2.4634 2.5218 
PAN 16 14.155 14.155 14.155 14.155 14.155 
8PR 17 7.2651 6.8054 6.3446 5.9260 5.6236 

E3 HIXER NO. 1 CONF 1 ,RUNS SO-82,HOT 
CVNIX 1 .98415 .98238 .98156 
CONIX 2 .97603 .98109 .98474 
PTHPA 3 2.3583 2.4376 2.5382 
PTFPAH 4 2.4299 2.5057 2.6056 
PTE PAN 5 2.1882 2.2891 2.3976 
PRAT 6 1.1104 1.0946 1.0868 
HIXP 7 .12418E-Ol .14844E-Ol .16036E-Ol 
FG ( 3) 8 916.87 968.51 1032.1 
HNFAN 9 .47185 .46174 .45717 
HNPRI 10 .26562 .28722 .29849 
PT7PAN 11 2.4454 2.5212 2.6216 
PT8PAN 12 2.1956 2.2981 2.4075 
TT7 13 526.14 529.31 531.89 
TT8 14 1262.2 1299.7 1320.3 
TRAT 15 2.3990 2.4555 2.4824 
PAN 16 14.251 14.251 14.251 
BPR 17 6.3355 5.8495 5.6684 
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E3 HIXER NO. CONF 1 ,RUNS 86-88,HOT 
CVHIX 1 .98418 .98236 .98132 
CDHIX 2 .97398 .97978 .98340 
PTHPA 3 2.3668 2.4462 2.5462 
PTFPAH 4 2.4393 2.5141 2.6141 
PTEPAH 5 2.1908 2.2977 2.4079 
PRAT 6 1.1134 1.0942 .. 1.0856 .. 
HIXP 7 .12022E-01 .14874E-01 .16850E-01 
FG ( 3) 8 908.45 960.19 1022.5 
HNFAH 9 .47321 .46075 .45566 
HHPRI 10 .26032 .28664 .29895 
PT7PAH 11 2.4551 2.5297 2.6299 
PT8PAM 12 2.1978 2.3065 2.4181 
TT7 13 527.51 531.48 534.10' 
TT8 14 1263.0 1305.6 1345.0 
TRAT 15 2.3943 2.4566 2.5183 
PAH 16 14.073 14.073 14.073 
BPR 17 6.5020 5.8795 5.6296 

E3 HIXER ~1O. CONF 1 ,RUNS 160-163.1,HOT 
CVHIX 1 .98608 .98531 .98355 .98155 
CDHIX 2 .97273 .97545 .97983 .98475 
PTtlPA 3 2.2785 2.3599 2.4416 2.5356 
PTFPAH 4 2.3514 2.4340 2.5115 2.6069 
PTE PAM 5 2.0963 2.1806 2.2884 2.3873 
PRAT 6 1.1217 1.1162 1.0975 1.0920 
MIXP 7 .10986E-01 .11975E-01 .14664E-Ol .16232E-Ol 
FG ( 3) 8 865.73 915.91 968.22 1028.7 
HHFAH 9 .47932 .47617 .46360 .46122 
HNPRI 10 .25012 .25859 .28335 .29269 
PT7PAH 11 2.3668 2.4498 2.5271 2.6228 
PT8PAH 12 2.1026 2.1876 2.2973 2.3972 
TT7 13 526.43 526.90 527.60 527.67 
TT8 14 1256.7 1265. 1 1295.0 1324.5 
TRAT 15 2.3872 2.4009 2.4545 2.5101 
PAH 16 14.230 14.230 14.230 14.225 
BPR 17 6.7734 6.5196 5.8858 5.7232 

E3 HIXER NO. CONF 1 ,RUNS 207-211,HOT 
CVMIX 1 .98855 .98649 .98479 .98318 .98139 
CDHIX 2 .97087 .97425 .97692 .98184 .98496 
PTHPA 3 2.1923 2.2839 2.3606 2.4476 2.5441 
PTFPAH 4 2.2660 2.3591 2.4329 2.5186 2.6151 
PTEPAH 5 1.9981 2.0960 2.1902 2.2938 2.3985 
PRAT 6 1.1341 1.1255 1.1108. 1.0980 1.0903 
HIXP 7 .88299E-02 .10586E-Ol .12264E-Ol .14587E-Ol .16340E-01 
FG ( 3) 8 821.35 878.23 926.09 982.71 1043.8 
HNFAN 9 .48868 .48335 .47304 .46522 .46035 
HNPRI 10 .23495 .24771 .• 26645 .28469· .29523 
PT7PAH 11 2.2813 2.3747 2.4485 2.5341 2.6309 
PT8PAH 12 2.0035 2.1024 2.1978 2.3029 2.4088 
TT7 13 520.15 521.09 518.51 520.28 522.96 
TT8 14 1217.2 1238.0 1238.2 1273.4 1310.0 
TRAT 15 2.3401 2.3758 2.3881 2.4475 2.5050 
PAH 16 14.360 14.360 14.360 14.360 14.360 
BPR 17 7.2202 6.7818 6.2390 5.7995 5.6161 

E3 HIXER NO. 6 CONF 29,RUNS 89-92,HOT 
CVHIX 1 .98718 .98745 .98668 .98655 
CDHIX 2 .95887 .95784 .95754 .95732 
PTHPA 3 2.4912 2.4914 2.4922 2.4912 
PTFPAH 4 2.5629 2.5621 2.5628 2.5607 
PTEPAH 5 2.3311 2.3320 2.3320 2.3342 
PRAT 6 1. 0994 1.0987 1.0990 1.0970 
HIXP 7 .14668E-01 .14534E-01 .14360E-Ol .14437E-01 
FG ( 3) 8 965.65 964.73 964.91 964.14 
HNFAN 9 .52463 .52353 .52363 .52235 
MNPRI 10 .37154 .37129 .37083 .37250 
PT7PAH 11 2.5799 2.5792 2.5799 2.5778 
PT8PAH 12 2.3448 2.3455 2.3455 2.3476 
TT7 13 533.37 529.13 524.80 521.13 
TT8 14 1333.2 1321.1 1305.9 1298.8 
TRAT 15 2.4997 2.4967 2.4885 2.4923 
PAH 16 14.078 14.078 14.078 14.078 
BPR 17 6.3033 6.3430 6.3464 6.3432 
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E3 HIXER NO. 9 CONF 33,RUNS 44-48,COLO 
CVHIX 1 .98608 .98678 .98709 .98706 .98789 
comx 2 .95549 .95594 .95616 .95513 .95614 
PTHPA 3 2.4814 2.4810 2.4793 2.4802 2.4768 
PTFPAH 4 2.4816 2.4810 2.4781 2.4795 2.4759 
PTEPAH 5 2.4805 2.4811 2.4826 2.4821 2.4792 
PRAT 6 1.0005 .99996 .99819 .99897 .99867 
HIXP 7 .25711E-04 .22141E-04 .18084E-04 .10194E-04 .1l224E-04 
FG ( 3) 8 959.06 959.31 958.52 957.99 957.07 
HNFAU 9 .52864 .52882 .52837 .52783 .52854 
HNPRI 10 .• 52798 .52887 .53092 .52930 .53044 
PT7PAH 11 2.4995 2.4988 2.4959 2.4973 2.4938 
PT8PAH 12 2.5009 2.5016 2.5030 2.5023 2.4995 
TT7 13 509.87 504.16 501.24 516.77 515.21 
TT8 14 519.90 512.31 509.22 522.39 519.92 
TRAT 15 1. 0 197 1.0162 1.0159 1.0109 1. 0091 
PAH 16 14.103 14.103 14.103 14.103 14.103 
BPR 17 3.0388 3.0216 3.0259 3.0329 3.0317 

E3 HIXER NO. 9 CONF 33,RUNS 49-53,HOT 
CVHIX 1 .98591 .98558 .98542 .98559 .98488 
CDHIX 2 .96519 .96448 .96372 .96402 .96281 
PTHPA 3 2.4787 2.4781 2.4804 2.4795 2.4805 
PTFPAH 4 2.5506 2.5499 2.5520 2.5520 2.5527 
PTEPAH 5 2.3263 2.3251 2.3266 2.3237 2.3246 
PRAT 6 1. 0964 1.0967 1.0969 1. 0983 1.0981 
HIXP 7 .14421E-01 .14357E-Ol .14281E-Ol .14212E-Ol .14215E-Ol 
FG ( 3) 8 968.28 967.24 967.81 967.63 967.01 
HNFAN 9 .55548 .55510 .55468 .55574 .55477 
HNPRI 10 .41865 .41761 .41670 .41578 .41464 
PT7PAH 11 2.5699 2.5692 2.5713 2.5713 2.5721 
PT8PAH 12 2.3433 2.3419 2.3433 2.3405 2.3412 
TT7 13 523.22 519.64 516.03 516.15 512.64 
TT8 14 1305.5 1297.2 1287.5 1285.7 1279.0 
TRAT 15 2.4951 2.4963 2.4950 2.4910 2.4949 
PAH 16 14.121 14.121 14.121 14.121 14.121 
BPR 17 6.1692 6.2007 6.2274 6.2070 6.2406 

E3 HIXER NO.10 CONF 34,RUNS 55-59,COLO 
CVHIX 1 .98613 .98633 .98637 .98617 .98669 
CDHIX 2 .96870 .96847 .96868 .96896 .96894 
PTHPA 3 2.4754 2.4758 2.4761 2.4768 2.4777 
PTFPAN 4 2.4763 2.4756 2.4756 2.4780 2.4781 
PTE PAN 5 2.4724 2.4759 2.4772 2.4728 2.4761 
PRAT 6 1.0016 .99991 .99935 1.0021 1.0008 
NIXP 7 .15025E-04 .16779E-04 .20776E-04 .21289E-04 .19777E-04 
FG ( 3) a 974.91 974.90 975.32 974.75 975.25 
H~lFAN 9 .53893 .53814 .53811 .53931 .53885 
HNPRI 10 .53672 .53SZ7 .53903 .53638 .53770 
PT7PAN 11 2.4949 2.4942 2.4942 2.4966· 2.4966 . 
PT8PAN 12 2.4942 2.4977 2.4991. 2.4945 2.4961 
TT7 13 510.47 504.76 496.88 504.53 499.83 
TT8 14 517.70 512.19 507.07 513.23 507.33 
TRAT 15 1.0142 1.0147 1.0164 1.0172 1.0150 
PAN 16 14.197 14.197 14.197 14.179 14.179 
BPR 17 3.0163 3.0070 3.0073 3.0282 3.0032 

E3 HIXER NO.I0 cOtW 34,RUNS 60-64,HOT 
CVNIX 1 .98539 .98461 .98444 .98449 .98466 
CDHIX 2 .97943 .97842 .97821 .97793 .97787 
PTHPA 3 2.4824 2.4833 2.4844 2.4747 2.4736 
PTFI?AN 4 2.5560 2.5568 2.5581 2.5450 2.5443 
PTEPAH 5 2.3298 2.3306 2.3294 2.3324 2.3297 
PRAT 6 1.0971 1.0970 1.0982 1. 0911 1.0921 
HIXP 7 .14317E-Ol .14308E-Ol .14182E-Ol .14483E-Ol .14405E-Ol 
FG ( 3) 8 988.24 987.77 988.19 982.20 981.52 
HNFAN 9 .56513 .56439 .56478 .56122 .56171 
HNPRI 10 .43004 .42910 .42768 .43439 .43327 
PT7PAN 11 2.5762 2.5769 2.5783 2.5649 2.5642 
PT8PAN 12 2.3483 2.3490 2.3476 2.3512 2.3483 
TT7 13 515.27 510.30 505.32 508.71 504.77 
TT8 14 1283.4 1272.4 1260.0 1267.9 1258.2 
TRAT 15 2.4907 2.4934 2.4935 2.4925 2.4926 
PAN 16 14.176 14.176 14.176 14.176 14.176 
BPR 17 6.0668 6.0810 6.1269 5.9946 6.0145 
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E3 MIXER NO. 11 CONF 35,RUNS 66-70,COLD 
CYHIX 1 .98912 .98895 .98857 .98811 .98851 
CDHIX 2 .97628 .97638 .97566 .97626 .97640 
PTMPA 3 2.4656 2.4659 2.4681 2.4661 2.4660 
PTFPAH 4 2.4655 2.4669 2.4690 2.4669 2.4669 
PTEPAN 5 2.4657 2.4629 2.4650 2.4637 2.4630 
PRAT 6 .99993 1.0016 1.0016 1.0013 1. 0016 
HIXP 7 .19204E-04 .15458E-04 .82232E-05 .20943E-04 .29170E-04 
FG ( 3) 8 978.91 979.21 979.74 979.21 979.25 
MNFAN 9 .54215 .54264 .54225 .54261 .54282 
HNPRI 10 .54231 .54060 .53994 .54081 .54064 
PT7PAN 11 2.4859 2.4873 2.4895 2.4873 2.4873 
PT8PAH 12 2.4923 ·2.4895 2.4916 2.4902 2.4895 
TT7 13 514.69 509.88 504.23 500.86 497.40 
TT8 14 521.13 516.02 511. 03 508.04 504.24 
TRAT 15 1.0125 1.0120 1.0135 1.0143 1.0138 
PAN 16 14.228 14.228 14.228 14.228 14.228 
BPR 17 2.9412 2.9400 2.9446 2.9556 2.9550 

E3 HIXER NO. 11 CONF 35,RUNS 71-75,HOT 
CYNIX 1 .96683 .98585 .98511 .98633 .98575 
CDMIX 2 .98679 .98586 .98465 .98640 .98541 
PTMPA 3 2.4746 2.4765 2.4787 2.4750 2.4758 
PTFPAM 4 2.5517 2.5524 2.5545 2.5509 2.5509 
PTEPAM 5 2.3166 2.3210 2.3220 2.3183 2.3207 
PRAT 6 1.1015 1. 0997 1.1001 1.1004 1.0992 
MIXP 7 .14471E-Ol .14534E-Ol .14380E-Ol .14317E-Ol .14376E-Ol 
FG ( 3) 8 996.66 996.85 997.00 996.50 996.02 
MNFAN 9 .57037 .56868 .56809 .56960 .56814 
NNPRI 10 .43029 .43089 .42939 .43099 .43085 
PT7PAM 11 2.5740 2.5747 2.5768 2.5733 2.5733 
PT8PAM 12 2.3390 2.3432 2.3439 2.3404 2.3425 
TT7 - 13 533.49 531.14 528.80 533.09 529.65 
TT8 14 1328.8 1325.6 1316.7 1323.1 1318.7 
TRAT 15 2.4907 2.4958 2.4900 2.4819 2.4899 
PAM 16 14.258 14.258 14.256 14.258 14.258 
BPR 17 5.9912 6.0167 6.0508 6.0130 6.0545 

E3 MIXER NO.12 CONF 36,RUNS 11-15,COLD 
CYNIX 1 .98973 .98979 .98971 .99015 .98936 
CDHIX 2 .96787 .96815 .96886 .96846 .96824 
PTNPA 3 2.4754 2.4759 2.4745 2.4731 2.4744 
PTFPAH 4 2.4767 2.4774 2.4759 2.4745 2.4766 
PTEPAH 5 2.4715 2.4715 2.4702 2.4688 2.4675 
PRAT 6 1. 0021 1.0024 1. 0023 1. 0023 1.0037 
HIXP 7 .15437E-04 ·.13934E-04 .18664E-04 .18189E-04 • 19674E-04 
FG ( 3) . 8 980.57 981.15 981.05 979.83 980.33 
HNFAN 9 .53666 .53697 .53753 .53721 .53755 
HNPRI 10 .53370 .53366 .53427 .53395 .53231 
PT7PAM 11 2.4963 2.4970 2.4956 2.4942 2.4963 
PT8PAM 12 2.4984 2.4984 2.4970 2.4956 2.49(12 
TT7 13 521. 04 516.94 512.17 519.48 516.50 
TT8 14 5,5.73 521.,8 517.10 523.12 519.79 
TRA-r: 15 1.0090 1.0084 1.0096 1.0070 1.0064 
PAH 16 14.301 14.301 14.301 14.301 14.301 
BPR 17 2.9238 2.9284 2.9346 2.9301 2.9346 

E3 HIXER NO.12 CONF 36,RUNS 18-20,16.1,17.1,HOT 
CYNIX 1 .98691 .98668 .98715 .98684 .98691 
CONIX 2 .97687 .97594 .97633 .97686 .97708 
PTMPA 3 2.4784 2.4786 2.4763 2.4726 2.4720 
PTFPAM 4 2.5543 2.5537 2.5513 2.5484 2.5476 
PTEPAH 5 2.3205 2.3232 2.3205 2.3182 2.3171 
PRAT 6 1.1008 1.0992 1. 0995 1. 0993 1.0995 
MIXP 7 .14419E-Ol .14456E-Ol .14360E-Ol .14645E-Ol .14560E-Ol 
FG ( 3) 8 980.89 980.08 980.04 975.50 975.42 
HtlFAN 9 .56379 .56246 .56288 .56310 .56333 
HNPRI 10 .42243 .42314 .42321 .42412 .42397 
PT7PAN 11 2.5758 2.5751 2.5727 2.5696 2.5689 
PT8PAM 12 2.3426 2.3454 2.3426 2.3409 2.3394 
TT7 13 517.67 515.79 513.13 525.23 521.~4 
TT8 14 1292. :; 1286.5 1278.6 1311.3 1301.9 
TRAT 15 2.4964 2.4943 2.4918 2.4966 2.4967 
PAH 16 14.151 14.151 14.164 14.123 14.123 
BPR 17 6.0412 6.0107 6.0262 5.9501 5.9857 
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E3 HIXER NO.12 CONF 37,RUNS 22-26,COLD 
CVHIX 1 .98913 .98969 .98908 .98909 .98942 
COHIX 2 .96555 .96685 .96589 .96594 .96612 
PTMPA 3 2.4731 2.4695 2.4728 2.4710 2.4737 
PTFPAH 4 2.4734 2.4712 2.4741 2.4713 2.4734 
PTEPAH 5 2.4718 2.4634 2.4682 2.4698 2.4744 
PRAT 6 1.0007 . 1.0032 1.0024 . 1. 0006 .99960 
MIXP 7 .16981E-04 . 18744E-04 . 11235E-04 .23993E-04 • 11226E-04 
FG ( 3) 8 977.67 976.86 977.84 976.85 978.62 
MNFAN 9 .55504 .55701 .55590 .55536 .55520 
HNPRI 10 .55416 .55265 .55263 .55452 .55572 
PT7PAH 11 2.4942 2.4921 2.4949 2.4921 2.4942 
PT8PAH 12 2.4991 2.4907 2.4956 2.4970 2.5019 
TT7 13 520.17 517.01 513.42 514.84 511. 25 
TT8 14 524.12 520.83 517.75 518.96 515.60 
TRAT 15 1.0076 1.0074 1.0084 1.0080 1.0085 
PAH 16 14.313 14.313 14.313 14.313 14.313 
BPR 17 3.2454 3.2545 3.2452 3.2543 3.2359 

E3 MIXER NO.12 CONF 37,RUNS 27-31,HOT 
CVMIX 1 .98638 .96696 .98689 .98683 .98688 

COHIX 2 .97474 .97385 .97338 .97314 .97215 
PTMPA 3 2.4807 2.4802 2.4800 2.4809 2.4816 

PTFPAH 4 2.5523 2.5517 2.5503 2.5517 2.5524 
PTE PAM 5 2.3214 2.3208 2.3243 2.3230 2.3231 

PRAT 6 1.0995 1.0995 1.0972 1.0984 1.0987 
MIXP 7 .13560E-Ol .13517E-Ol .13575E-Ol .13471E-Ol • 13438E-Ol 

FG ( 3) 8 979.69 978.54 977.98 978.26 977.72 
MNFAN 9 .57790 .57726 .57585 .57631 .57578 
HNPRI 10 .44300 .44212 .44374 .44242 .44110 
PT7PAM 11 2.5748 2.5741 2.5726 2.5741 2.5748 
PT8PAH 12 2.3443 2.3436 2.3471 2.3457 2.3457 

TT7 13 518.90 515.25 511.65 512.14 509.33 
TT8 14 1294.4 1285.1 1277.4 1276.0 1268.9 
TRAT 15 2.4944 2.4942 2.4966 2.4916 2.4914 

PAN 16 14.145 14.145 14.145 14.145 14.145 

BPR 17 6.5698 6.5817 6.5?:!1 6.5831 6.5950 

E3 MIXER NO.12 CONF 38,RUNS 33-37,COLD 
CVHIX 1 .99064 .99035 .99026 .99080 .98988 
CDHIX 2 .97143 .97217 .97194 .97287 .97188 
PTHPA 3 2.4752 2.4757 2.4743 2.4717 2.4736 
PTFPAH 4 2.4768 2.4775 2.4761 2.4733 2.4761 
PTEPAH 5 2.4709 2.4707 2.4695 2.4674 2.4668 
PRAT 6 1. 0024 1. 0028 1.0027 1.0024 1.0037 
NIXP 7 .20812E-04 .18563E-04 .16105E-04 .12644E-04 .10412E-04 
FG ( 3) 8 985.37 986.39 985.37 984.74 984.85 
HNFAN 9 .51625 .51697 .51676 .51738 .51715 
NNPIH 10 .51281 .51294 .51286 .51377 .51169 
pT7PAH 11 2.4951 2.4'958 2.4944 2.4916 2.4944 
PT8PAH 12 2.4972 2.4972 2.4958 2.4937 '2.4930 

TT7 13 522.30 518.59 514.33 516.42 513.40 
TT8 14 523.40 520.43 517.15 519.46 516.37 
TRAT IS 1.0021 1.0035 1.0055 1.0059 1. 0058 
PAH 16 14.320 14.320 14.320 14.320 14.320 
BPR 17 2.5837 2.5808 2.5928 2.5916 2.5997 

E3 HIXER NO.12 CONF 38,RUNS 38-42,HOT 
CVMIX 1 .98686 .98659 .98613 .98690 .98705 
CDNIX 2 .98151 .98210 .98142 .98236 .98212 
PTHPA 3 2.4774 2.4767 2.4771 2.4769 2.4778 
PTFPAH 4 2.5588 2.5573 2.5579 2.5572 2.5585 
PTEPAH 5 2.3258 2.3259 2.3241 2.3254 2.3242 
PRAT 6 1.1002 1.0995 1.1006 1.0997 1.1008 
t1IXP 7 .15689E-Ol .15652E-Ol .15483E-Ol .15468E-Ol .15340E-Ol 
FG ( 3) 8 983.14 983.34 982.90 983.72 984.04 
HNFAN 9 .54916 .54902 .54924 .54934 .54989 
t!NPRI 10 .40396 .40495 .40323 .40491 .40360 
PT7PAH 11 2.5789 2.5775 2.5782 2.5775 2.5789 
PT8PA!1 12 2.3474 2.3474 2.3453' 2.3467 2.3453 
TT7 13 526.87 523.92 519.49 518.85 516.25 
TT8 14 1314.4 1307.7 1295.4 1292.8 1284.8 
TRAT IS 2.4948 2.4960 2.4936 2.4916 2.4887 
PAH 16 14.126 14.126 14.126 14.126 14.126 
BPR 17 5.3593 5.3871 5.4243 5.4098 5.4342 
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E3 MIXER NO.12 CONF 39.RUNS 149-153.COLD 
CYHIX 1 .99008 .99048 .99012 .99044 .99029 
CDMIX 2 .96961 .97086 .97054 .96959 .97012 
PHIPA 3 2.4723 2.4719 2.4726 2.4707 2.4700 
PTFPAM 4 2.4717 2.4709 2.4731 2.4695 2.4695 
PTE PAM 5 2.4738 2.4744 2.4709 2.4740 2.4711 
PRAT 6 .99914 .99858 1.0009 .99819 .. 99935 
MIXP 7 .17711E-04 .10868E-04 .15921E-04 .14183E-04 .15700E-04 
FG ( 3) 8 964.93 965.93 966.05 963.99 964.10 
HNFt-N 9 .51276 .51351 .51410 .51242 .51324 
~tNPRI 10 .51404 .51557 .51276 .51505 .51416 
PT7PAN 11 2.4918 2.4911 2.4932 2.4897 2.4897 
PT8PAN 12 2.4982 2.4989 2.4954 2.4982 2.4954 
TT7 13 516.35 513.75 511.64 518.45 517.48 
TTe 14 519.20 516.24 514.00 519.27 518.46 
TRAT 15 1. 0055 1.0048 1.0046 1.0016 1. 0019 
PAN 16 14.074 14.074 14.074 14.074 14.074 
BPR 17 3.0582 3.0537 3.0555 3.0616 3.0621 

E3 NIXER NO.12 CONF 39.RUNS 154-158.HOT 
CYHIX 1 .98754 .98680 .98666 .98647 .98636 
CDMIX 2 .97841 .97724 .97746 .97700 .97644 
PTHPA 3 2.4790 2.4806 2.4803 2.4806 2.4810 
PTFPAM 4 2.5497 2.5518 2.5511 2.5518 2.5525 
PTE PAN 5 2.3231 2.3226 2.3234 2.3226 2.3214 
PRAT 6 1. 0976 1.0987 1.0980 1. 0987 1.0996 
HIXP 7 .14365E-01 .14311E-Ol .14354E-01 .14370E-01 .14279E-Ol 
FG ( 3) 8 988.64 988.45 988.52 988.18 987.89 
HNFAN 9 .54222 .54212 .54177 .54190 .54198 
MNPRI 10 .39914 .39692 .39765 .39664 .39525 
PT7PAN 11 2.5716 2.5738 2.5731 2.5738 2.5745 
PT8PAH 12 2.3434 ·2.3{,27 2.3434 2.3427 2.3412 
TT7 13 529.53 528.22 527.29 528.18 527.09 
TT8 14 1320.2 1316.9 1316.7 1319.1 1315.6 
TRAT 15 2.4932 2.4932 2,(,972 2.4974 2.4961 
PAN 16 14.236 14.236 14.236 14.236 14.236 
BPR 17 6.3058 6.3335 6.3535 6.3402 6.3714 

E3 MIXER NO.ll CONF 40.RUNS 93-97.COLO 
CYNIX 1 .98956 .98907 .98905 .98952 .98939 
CONIX 2 .97639 .97615 .97566 .97638 .97606 
PTNPA 3 2.4775 2.4773 2.4798 2.4764 2.4764 
PTFPAN 4 2.4776 2.4783 2.4804 2.4767 2.4774 
PTE PAN 5 2.4769 2.4741 2.4775 2.4752 2.4731 
PRAT 6 1.0003 1. 0017 1.0012 1.0006 1.0017 
ttIXP 7 .16428E-04 .14690E-04 .14427E-04 .22663E-04 .18435E-04 
FG ( 3) 8 980.87 980.53 981.49 980.30 979.99 
HNFAN 9 .54239 .54269 .54209 .54251 .54264 
MNPRI 10 .54204 .54032 .540{,4 .54165 .54021 
PT7PA~1 11 2.4982 2.4989 2.5011 2.4974 .2.4981 
PT8PAH 12 2.5032 2.5004 2.5039 2.5016 2.4995 
TT7 13 524.30 521.19 516.19 525.04 522.97 
TT8 14 532.85 527.79 522.59 531.65 527.87 
TRAT 15 1.0163 1. 0 127 1. 0 124 1. 0126 1.0094 
PAN 16 14.154 14.154 14.154 14.155 14.155 
BPR 17 2.9762 2.9724 2.9633 2.9626 2.9622 

E3 HIXER NO. 11 CONF 40.RUNS 98-102.HOT 
CYMIX 1 .98746 .98662 .98599 .98658 .98637 
CDMIX 2 .98643 .98504 .98501 .98549 .98498 
PTHPA 3 2.4766 2.4773 2.4779 2.4773 2.4795 
PTFPAH 4 2.5527 2.5534 2.5540 2.5534 2.5556 
PTE PAM 5 2.3214 2.3202 2.3203 2.3215 2.3242 
PRAT 6 1.0996 1.1005 1.1007 1.0999 1.0995 
MIXP 7 .14505E-01 .14356E-01 .14368E-01 .14537E-01 .14583E-01 
FG ( 3) 8 989.31 988.31 988.67 988.74 989.51 
HNFAN 9 .56914 .56868 .56868 .56854 .56803 
HNPRI 10 .43147 .42943 .42909 .43028 .43018 
PT7PAM 11 2.5750 2.5757 2.5764 2.5757 2.5778 
PT8PAN 12 2.3437 2.3423 2.3423 2.3437 2.3465 
TT7 13 524.48 523.34 522.88 525.38 525.01 
TT8 14 1309.5 1303.4 1304.0 1313.2 1312.9 
TRAT 15 2.4968 2.4906 2.4938 2.4995 2.5006 
PAN' 16 14.140 14.140 14.140 14.140 14.140 
BPR 17 6.0019 6.0280 6.0529 6.0184 6.0034 
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E3 MIXER NO. 9 CONF 41,RUNS 106-110,COLO 
CVMIX 1 .98734 .98732 .98767 .98751 .98737 
COMIX 2 .95642 .95658 .95590 .95660 .95559 
PTMPA 3 2.4799 2.4816 2.4808 2.4806 2.4826 
PTFPAM 4 2.4776 2.4783 2.4777 2.4769 2.4798 
PTEPAH 5 2.4869 2.4918 2.4904 2.4918 2.4911 
PRAT 6 .99628 .99461 .99489 .99405 .99546 
MIX? 7 .20554E-04 .16474E-04 .23599E-04 .22063E-04 .18257E-04 
FG ( 3) 8 962.13 963.28 962.12 962.69 962.84 
HflFAN 9 .52797 .52753 .52706 .52735 .52700 
HfiPRI 10 .53327 .53520 .53435 .53582 .53347 
PT7?AI1 11 2.4952 2.4959 2.4952 2.4945 2.4973 
PT8PAI1 12 2.5037 2.5087 2.5072 2.5087 2.5080 
TT7 13 514.06 509.11 502.76 503.93 499.47 
TT8 14 523.78 517.83 512.65 512.59 507.58 
TRAT 15 1. 0189 1.0171 1.0197 1.0172 1.0162 
PAI1 16 14.147 14.147 14.147 14.147 14.147 
SPR 17 3.1694 3.1580 3.1625 3.1545 3.1588 

E3 HIXER NO. 9 CONF 41,RUNS 111-115,HOT 
CVI1IX 1 .98774 .98775 .98737 .98661 .98603 
CDHIX 2 .96355 .96287 .96168 .96245 .96074 
PTHPA 3 2.4862 2.4567 2.4886 2.4853 2.4891 
PTFPAH 4 2.5561 2.5569 2.5583 2.5532 2.5553 
PTEPAH 5 2.3272 2.3266 2.3288 2.3313 2.3392 
PRAT 6 1.0984 1. 0990 1.0985 1. 0952 1.0924 
HIXP 7 .13945E-Ol .13918E-Ol .13896E-Ol .13941E-Ol .13931E-Ol 
FG ( 3) 8 979.37 978.69 978.58 967.95 968.45 
~INFMI 9 .55455 .55418 .55307 .55203 .54949 
HNPRI 10 .41429 .41279 .41205 .41592 .41706 
PT7PAH 11 2.5753 2.5760 2.5774 2.5723 2.5745 
PT8PAM 12 2.3408 2.3401 2.3422 2.3447 2.3525 
TT7 13 528.56 528.37 528.05 513.67 507.20 
TT5 14 1320.2 1319.6 1319.4 1285.8 1269.5 
TRAT 15 2.4978 2.4976 2.4986 2.5031 2.5030 
PAM 16 14.239 14.239 14.239 14.100 14.100 
BPR 17 6.5861 6.6027 6.6353 6.6018 6.6090 

E3 MIXER NO. 9 CONF 42,RUNS 116-120,COLD 
CVHIX 1 .98750 .98712 .98708 .98787 .98796 
CDHIX 2 .95602 .95559 .95551 .95535 .95628 
PTHPA 3 2.4774 2.4790 2.4796 2.4787 2.4777 
PTFPAM 4 2.4756 2.4777 2.4770 2.4756 2.4748 
PTEPAM 5 2.4828 2.4828 2.4871 2.4878 2.4864 
PRAT 6 .99709 .99796 .99596 .99508 .99535 
MIXP 7 .12659E-04 .20188E-04 .15009E-04 .19680E-04 • 17342E-04 
FG ( 3) 8 942.76 943.27 943.47 942.81 943.20 
mlFAN 9 .52844 .52839 .52763 .52720 .• 52llO8 
HNPRI 10 .53257 .53129 .53336 .53419 .53459 
PT7PAH 11 2.4941 2.4962 2.4955 2.4941 2.4933 
?T8PAH 12 2.5005 2.5005 2.5049 2.5056 2.5041 
TT7 13 518.95 517.91 517.41 518.49 518.48 
TT8 14 528.34 523.53 521. 71 524.63 522.33 
TRAT 15 1.0181 1.0109 1.0083 1.0118 1.0074 
PAH 16 13.889 13.889 13.889 13.889 13.889 
BPR 17 3.0709 3.0617 3.0499 3.0559 3.0520 

E3 MIXER NO. 9 CONF 42,RUNS 121-125,HOT 
CVHIX 1 .98684 .913635 .98608 .98746 .98668 
CDI1IX 2 .96275 .96126 .96035 .96016 .96080 
PTHPA 3 2.4858 2.4872 2.4884 2.4950 2.4875 
PTFPAM 4 2.5572 2.5586 2.5608 2.5653 2.5586 
PTEPAH 5 2.3320 2.3321 2.3294 2.3434 2.3329 
PRAT 6 1. 0966 1.0971 1. 0993 1. 0947 1.0968 
HIXP 7 .14302E-Ol .14238E-Ol .14152E-Ol • 14356E-Ol .14206E-Ol 
FG ( 3) 8 965.62 964.95 964.71 963.69 964.71 
HNFAN 9 .55422 .55345 .55392 .55140 .55300 
HNPRI 10 .41667 .41469 .41166 .41609 .41447 
PT7PAt1 11 2.5772 2.5786 2.5807 2.5852 2.5786 
PT8PAH 12 2.3467 2.3467 2.3439 2.3579 2.3474 
TT7 13 521.42 519.03 516.66 524.54 507.78 
TT8 14 1300.6 1294.9 1289.6 1308.0 1269.0 
TRAT 15 2.4943 2.4947 2.4960 2.4937 2.4992 
PAN 16 14.058 14.058 14.058 13.991 14.058 
BPR 17 6.2504 6.2863 6.3270 6.2768 6.2956 
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E3 MIXER NO.12 CONF 43,RUNS 169-173,COLD 
CVMIX 1 .99067 .99035 .98973 .99089 .99105 
COMIX 2 .97129 .97077 .97020 .97108 .97123 
PTtlPA 3 2.4786 2.4802 2.4826 2.4795 2.4792 
PTFPAM 4 2.4791 2.4805 2.4833 2.4791 2.4798 
PTE PAM 5 2.4769 2.4790 2.4803 2.4804 2.4769 
PRAT 6 1.0009 1.0006 1.0012 .99948 1.0012 
HIXP 7 .19677E-04 .81134E-05 .17686E-04 • 17458E-04 .22130E-04 
FG ( 3) 8 992.61 993.01 993.88 992.89 992.87 
HNFAN 9 .51466 .51419 .51396 .51401 .51472 
~ltlPRI 10 .51341 .51325 .51216 .51475 .51301 
PT7PAM 11 2.4990 2.5003 2.5031 2.4990 2.4997 
PT8PAM 12 2.4983 2.5003 2.5017· 2.5017 2.4983 
TT7 13 523.20 521.58 520.33 521.38 520.45 
TT8 14 528.99 525.28 523.57 525.83 523.54 
TRAT 15 1.0111 1.0071 1.0062 1.0085 1.0059 
PAH 16 14.398 14.398 14.398 14.398 14.398 
BPR 17 3.1565 3.1481 3.1382 3.1477 3.1469 

E3 MIXER NO.12 CONF 43,RUNS 174-178,HOT 
CVMIX 1 .98839 .98769 .98702 .98789 .98763 
comx 2 .97813 .97731 .97660 .97699 .97658 
PTHPA 3 2.4888 2.4895 2.4903 2.4894 2.4897 
PTFPAM 4 2.5596 2.5596 2.5610 2.5596 2.5596 
PTEPAN 5 2.3262 2.3277 2.3264 2.3277 2.3278 
PRAT 6 1.1003 1.0996 1.1008 1. 0997 1.0995 
HIXP 7 .14071E-Ol .140OZE-01 .13931E-Ol .14019E-Ol .13902E-Ol 
FG ( 3) 8 993.22 992.79 992.60 992.42 992.22 
HNFAII 9 .54289 .54205 .54225 .54193 .54160 
HNPRI 10 .39528 .39525 .39338 .39498 .39467 
PT7PAH 11 2.5812 2.5812 2.5826 2.5812 2.5812 
PT8PAN 12 2.3436 2.3450 2.3436 2.3450 2.3450 
TT7 13 528.86 525.35 523.02 524.20 522.89 
TT8 14 1321.5 1310.6 1305.2 1308.1 1302.6 
TRAT 15 2.4987 2.4947 2.4955 2.4955 2.4911 
PAN 16 14.222 14.222 14.222 14.222 14.222 
ePR 17 6.5619 6.5719 6.5952 6.5547 6.5850 

E3 MIXER NO. 9 CONF 45,RUNS 127-131,COLD 
CVHIX 1 .98809 .98736 .98753 .98872 .98866 
COMIX 2 .95683 .95617 .95637 .95667 .95680 
PTMPA 3 2.4766 2.4766 2.4773 2.4822 2.4822 
PTFPAM 4 2.4740 2.4754 2.4760 2.4792 2.4813 
PTE PAM 5 2.4844 2.4803 2.4810 2.4912 2.4849 
PRAT 6 .99580 .99800 .99799 .99518 .99853 
NIXP 7 .17969E-04 .16461E-04 .15438E-04 .14058E-04 .23844E-04 
FG ( 3) 8 964.67 964.05 964.64 972.52 972.70 
~lNFAN 9 .52815 .52837 .52852 .52781 .52906 
HNPRI 10 .53411 .53120 .53137 .53463 .53112 
PT7PAM 11 2.4910 2.4924 2.4931 2.4963 2.4984 
PT8PAM 12 2.5009 . 2.4967 2.4974 2.5075 2.5012 
TT7 13 526.87 526.54 526.36 517.03 515.58 
TT8 14 526.66 526.23 526.18 518.73 517.39 
TRAT 15 .99960 .99941 .99966 1.0033 1. 0035 
PAH 16 14.207 14.207 14.207 14.277 14.277 
BPR 17 3.0506 3.0965 3.0988 3.1024 3.1128 

E3 HIXER NO. 9 CONF 45,RUNS 132-136,HOT 
CVMIX 1 .98714 .98646 .98653 .98723 .98624 
COMIX 2 .96379 .96205 .96268 .96216 .96208 
PTHPA 3 2.4883 2.4906 2.4883 2.4883 2.4891 
PTFPAM 4 2.5574 2.5596 2.5581 2.5581 2.5595 
PTE PAN 5 2.3330 2.3351 2.3290 2.3283 2.3283 
PRAT 6 1. 0962 1. 0961 1. 098:. 1.0987 1.0993 
NIXP 7 .14071E-Ol .14034E-Ol .13869E-Ol .13797E-Ol .13919E-Ol 
FG ( 3) 8 981.06 980.60 979.93 979.39 979.79 
HtlFAN 9 .55334 .55226 .55380 .55363 .55381 
HNPRI 10 .41646 .41494 .41321 .41257 .41168 
PT7PAM 11 2.5762 2.5783 2.5769 2.5769 2.5783 
PT8PAt1 12 2.3459 2.3480 2.3417 2.3410 2.3410 
TT7 13 526.04 524.76 523.91 525.11 524.70 
TT8 14 1316.5 1311. 5 1307.8 1308.2 1312.0 
TRAT 15 2.5026 2.4992 2.4963 2.4912 2.5005 
PAN 16 14.246 14.246 14.246 14.246 14.246 
BPR 17 6.5597 6.5519 6.6026 6.6047 6.6110 
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E3 MIXER NO.11 CONF 46,RUNS 138-142,COLO 
CVMIX 1 .98951 .98942 .98957 .98990 .98901 
COMIX 2 .97750 .97726 .97695 .97744 .97691 
PTMPA 3 2.4777 2.4789 2.4784 2.4760 2.4776 
PTFPAM 4 2.4792 2.4813 2.4814 2.4772 2.4793 
PTE PAM 5 2.4729 2.4716 2.4694 2.4721 2.4722 
PRAT 6 1. 0025 1. 0039 1. 0049 1.0020 1.0029 
MIXP 7 .18326E-04 • 12872E-04 .14614E-04 • 17355E-04 • 17348E-04 
FG ( 3) 8 985.81 986.30 985.67 984,73 985.13 
MNFAN 9 .54411 .54441 .54450 .54389 .54374 
MNPRI 10 .54062 .53894 .53770 .54103 .53973 
PT7PAM 11 2.4988 2.5009 2.5009 2.4967 2.4988 
PT8PAM 12 2.4960 2.4945 2.4924 2.4952 2.4952 
H7 13 519.07 516.87 515.69 515.99 515.89 
H8 14 527.33 522.47 520.05 521.51 519.59 
TRAt 15 1.0159 1. 0108 1.0085 1.0107 1.0072 
PAM 16 14.207 14.207 14.207 14.207 14.207 
BPR 17 2.9748 2.9746 2.9622 2.9578 2.9554 

E3 MIXER NO.ll CONF 46,RUNS 143-145,146.1,147.1,HOT 
CVMIX 1 .98852 .98817 .98717 .98660 .98634 

COHIX 2 .98868 .98779 .98745 .98821 .98775 
PTHPA 3 2.4788 2.4794 2.4798 2.4771 2.4786 

PTFPAM 4 2.5535 2.5542 2.5542 2.5514 2.5527 

PTEPAH 5 2.3235 2.3242 2.3256 2.3256 2.3258 

PRAT 6 1.0990 1.0990 1.0983 1.0971 1.0976 

HIXP 7 .14368E-Ol .14397E-Ol .14506E-Ol .14539E-Ol .14443E-Ol 

FG ( 3) 8 1005.1 1004.6 1004.4 996.64 997.06 

HtlFAN 9 .56998 .56943 .56867 .56883 .56876 

HNPRI 10 .43381 .43299 .43314 .43510 .43419 

PT7PAM 11 2.5749 2.5756 2.5756 2.5726 2.57{.0 

PT8PAM 12 2.3423 2.3430 2.3444 2.3447 2.3447 

H7 13 533.95 533.03 532.27 524.47 523.03 

H8 14 1331.3 1329.3 1331.9 1312.4 1307.3 

TRAT 15 2.4932 2.4939 2.5022 2.5024 2.4995 

PAM 16 14.315 14.315 14.315 14.215 14.215 

BPR 17 6.1251 6.1110 6.1309 6.0579 6.0904 

E3 MIXER NO.11 CONF 46,RUNS 143.1,144.1,145.1,HOT 
CVHIX 1 .98618 .98581 .98536 
COMIX 2 .98768 .98706 .98666 
PTNPA 3 2.4777 2.4796 2.4796 
PTFPAH 4 2.5516 2.5544 2.5537 
PTEPAM 5 2.3255 2.3242 2.3257 
PRAT 6 1.0972 1.0990 1.0980 
NIXP 7 .14410E-Ol .14358E-Ol .14294E-Ol 
FG ( 3) 8 997.43 997.94 997.58 
MNFAN 9 .56863 .56905 .56832 
NNPRI 10 .43457 .43225 .43284 
PT7PAH 11 2.5729 2.5757 2.5750 
PT8PAN 12 2.3445 2.3431 2.3445 
TT7 13 523.10 521.59 520.63 
TT8 14 1305.3 1302.4 1297.9 
TRAT 15 2.4953 2.4971 2.4930 
PAM 16 14.229 14.229 14.229 
BPR 17 6.0717 6.1029 6.1061 

E3 MIXER NO.11 CONF 47,RUNS 164-168,COLO 
CVMIX 1 .98975 .98935 .98930 .99018 .98958 

CONI X 2 .97800 .97756 .97700 .97849 .97737 

PTHPA 3 2.4732 2.4748 2.4759 2.4723 2.4748 

PTFPAM 4 2.4740 2.4761 2.4769 2.4740 2.4762 

PTEPAH 5 2.4707 2.4707 2.4728 2.4670 2.4707 

PRAT 6 1.0013 1.0022 1.0017 1.0028 .. 1.0022 

NIXP 7 .20927E-04 .11088E-04 .13103E-04 .15886E-04 • 11594E-04 

FG ( 3) 8 968.30 968.79 968.87 968.23 968.60 

NNFAN 9 .54410 .54406 .54339 .54506 .54391 

NNPRI 10 .54230 .54096 .54107 .54110 .54079 

PT7PAM 11 2.4934 2.4955 2.4962 2.4934 2.4955 

PT8PAM 12 2.4941 2.4941 2.4962 2.4905 2.4941 

TT7 13 519.23 518.16 517.49 518.75 518.91 

TT8 14 522.38 520.62 519.57 521.53 520.52 

TRAT 15 1.0061 1. 0047 1.0040 1.0054 1.0031 

PAM 16 13.985 13.985 13.985 13.985 13.985 

BPR 17 2.9297 2.9273 2.9200 2.9234 2.9223 
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E3 MIXER NO.12 CONF 48,RUNS 180-184,COLO 
CVMIX 1 .99092 .99050 .99041 .99058 .99051 
CONIX 2 .97430 .97369 .97308 .97367 .97323 
PTNPA 3 2.4777 2.4791 2.4790 2.4784 2.4804 
PTFPAN 4 2.4760 2.4781 2.4782 2.4768 2.4789 
PTEPAN 5 2.4827 2.4820 2.4814 2.4833 2.4847 
PRAT 6 .99730 .99843 .99870 .99737 .99766 
NIXP 7 .11851E-04 .15551E-04 .15315E-04 .19509E-04 • 14806E-04 
FG ( 3) 8 988.84 989.08 988.39 988.64 989.34 
NtlFAN 9 .51570 .51562 .51523 .51524 .51501 
NNPRI 10 .51960 .51789 .51722 .51906 .51841 
PT7PAM 11 2.4960 2.4981 2.4981 2.4967 2.4988 
PT8PAN 12 2.5044 2.5037 2.5030 2.5051 2.5065 
TT7 13 520.71 518.74 517.62 520.75 520.21 
TT8 14 52l.47 520.00 519.20 521.14 520.76 
TRAT 15 l. 00 15 1.0024 1.0031 1.0007 1.0011 
PAI1 16 14.307 14.307 14.307 14.307 14.307 
BPR 17 3.1198 3.1233 3.1263 3.1084 3.1085 

E3 MIXER NO.12 CONF 48,RUNS 186-189,185.1,HOT 
CVMIX 1 .98746 .98693 .98715 .98597 .98786 
CDNIX 2 .98070 .98066 .98109 .97924 .98051 
PTNPA 3 2.4886 2.4878 2.4889 2.4940 2.4815 
PTFPAN 4 2.5591 2.5590 2.5591 2.5647 2.5506 
PTEPAN 5 2.3263 2.3222 2.3282 2.3306 2.3241 
PRAT 6 1.1001 1.1020 1.0992 1.1005 1.0975 
NIXP 7 .13963E-Ol .13818E-01 .13998E-Ol .13947E-Ol .14086E-01 
FG ( 3) 8 997.45 996.99 998.03 999.17 987.97 
NNFAN 9 .54440 .54541 .54431 .54371 .54294 
MNPRI 10 .39773 .39575 .39905 .39602 .40023 
PT7PAN 11 2.5809 2.5809 2.5809 2.5865 2.5723 
PT8PAN 12 2.3437 2.3394 2.3458 2.3479 2.3416 
TT7 13 528.46 525.92 526.10 525.38 529.54 
TTe 14 1317.6 1309.5 1310.8 1310.2 1320.5 
TRAT 15 2.4932 2.4899 2.4915 2.4939 2.4937 
PAN 16 14.247 14.247 14.247 14.247 14.174 
BPR 17 6.5686 6.6030 6.5255 6.5791 6.5243 

E3 MIXER NO.12 CONF 49,RUNS 191-195,COLO 
CVMIX 1 .99056 .99068 .99090 .99109 .99123 
CDMIX 2 .97065 .97108 .97102 .97100 .97082 
PTNPA 3 2.4748 2.4744 2.4746 2.4753 2.4753 
PTFPAM 4 2.4732 2.4725 2.4725 2.4726 2.4726 
PTEPAN 5 2.4796 2.4802 2.4809 2.4835 2.4836 
PRAT 6 .99741 .99691 .99664 .99560 .99557 
NIXP 7 .19949E-04 .61559E-05 .15266E-04 .39381E-05 . 15263E-04 
FG ( 3) 8 991.28 991.49 991.53 991. 90 991.72 
MNFAH 9 .51296 .51312 .51297 .51260 .51246 
NNPRI 10 .51675 .51761 .51788 .51901 .51891 
PTiPAM 11 2.4929 2.4922 2.4922 2.4922 2.4922 
PT8PAN 12 2.4998 2.5005 2.5012 2.5040 2.5040 
TT7 13 516.91 515.36 514.78 517.38 517.15 
H8 14 520.27 518.45 517.58 519.19 518.72 
TRAT 15 1. 0065 1.0060 1. 0054 1.0035 1.0030 
PAN 16 14.421 14.421 14.421 14.421 14.421 
BPR 17 3.1763 3.1651 3.1636 3.1455 3.1508 

E3 MIXER NO.12 CONF 49,RUNS 196-200,HOT 
CVNIX 1 .98929 .98807 .98757 .98901 .98754 
CDNIX 2 .97661 .97533 .97529 .97659 .97491 
PTMPA 3 2.4845 2.4870 2.4875 2.4851 2.4885 
PTFPAM 4 2.5521 2.5541 2.5556 2.5535 2.5563 
PTE PAM 5 2.3262 2.3285 2.3271 2.3242 2.3285 
PRAT 6 1. 0971 1.0969 1.0982 1.0987 1.0978 
MIXP 7 . 13756E-0 1 .13699E-Ol .13684E-Ol .136 74E-0 1 .13703E-Ol 
FG ( 3) 8 1001.9 1002.0 1002.3 1002.2 1002.5 
NNFAN 9 .54014 .53916 .53991 .54103 .53946 
MNPRI 10 .39695 .39587 .39458 .39534 .39462 
PT7PAN 11 2.5736 2.5757 2.5771' 2.5750 2.5778 
PT8PAM 12 2.3424 2.3445 2.3431 2.3403 2.3445 
TT7 13 523.09 519.38 517.14 519.39 518.37 
TT8 14 1299.9 1291.3 1286.1 1290.4 1289.0 
TRAT 15 2.4850 2.4862 2.4870 2.4845 2.4867 
PAN 16 14.404 14.404 14.404 14.404 14.404 
BPR 17 6.6580 6.7021 6.6842 I 6.6622 6.6887 
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2) Procedure to Calculate Fully Mixed Conditions 

Establishing the fully mixed properties required 1D calculate nozzle 
coefficients in'vU lves S) lving a set of 4 equations iteratively in velocity 
using the fo llowing assumptions: 

a one dimensional flow 
a fan and primary flow has equal static pressure at mixing plan 
o flow beco mes fu lly mi xed 
o mixing duct is mnstant area 

The equations in\,Qlved are: 

Continu ity 

ivbmenturn 

Pl ,1\M - PM AM = P r~ AM V rl - tnp V 1 p - lif V 1 f 

Energy 

Eguation 0 f State 

PM .... f ( P rvl, hM) 

where 

106 

1 is the JXlint at which both streams come together (mixing plane) for 
first time. 

f is fan duct at mixing plane. 

p is primary duct at mixing plane. 

M is the point at which ~)th flows are fully mixed • 
. 
In is mass flow. 

(1) 

(3) 

(4) 



The known quantities are: 

mp, mf, p 1, 
Vl p' Vlf ' h]g' hlf' 
AM assumed t be mixing plane area. 

The unknown quantities are: 

PM' PM' hM' and VM 

where Pis density and h is enthalpy. 

Equation (1) through (4) represent a proper set of 4 equations and 4 unknowns. 
The equations are solved iteractively in velocity. The Gas Tables are used in 
place of equation (4). Once solved, fully mixed Mach number, total pressure 
and temperature can be calculated. 

The ideal thrust and flow used in the model thrust (CV ) and flow 
(CD ) coefficients are calculated with these cond;ti~~~. 

MIX 

3) Thrust Balance Temperature Correction: ~CVTEMP 

At the completion of Phase I model testing, it was determined that a 
correction to the measured thrust was necessary because the measured thrust 
was observed to be a function of balance temperature. Since balance 
temperature was not measured during Phase I testing it was assumed to be 
essentially equal to ambient temperature which was obtained from the National 
Weather Bureau and the Minneapolis Tribune, as a function of date and time of 
day. The temperature correction is defined as: 

~C VTEMP = ~CORRECTED AXIAL THRUST = 
FG(3) 

H2 (.0001513(TO) - .01053) 
FG(3) 

where: H2 - UNCORRECTED AXIAL BALANCE FORCE POUNDS 
TO - BALANCE TEMPERATURE OF 

FG(3) - 100% MIXED IDEAL THRUST POUNDS 

This correction was added to the original thrust coefficient to estimate the 
real model thrust coefficient for Phase I, where 

CV')corrected = CV' + ~CVTEMP 

A tabulation of this correction, averaging approximately +0.0004 CV, is 
presented in Table I for a cruise PTMPA = 2.5. In genral this correction 
significantly improves the consistency of the Phase I data. The ambient 
temperature history for all of Phase I is presented in Table II. 

During the Phase II testing the thrust balance temperature was measured 
directly and incorporated into the basic data reduction. 
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TABLE A-I 

CRUISE CONDITION PTMPA = 2.5 

HOT 

CONF IGURATION 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
13 
14 
15 
16 
17 
18 
19 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CVTEMP 

-0.0001 
-0.0005 
-0.0010 
0.0010 
0.0009 

-0.0011 
0.0011 
0.0006 
0.0003 
0.0008 

o 
0.0011 
0.0008 
0.0003 
0.0002 
0.0003 

-0.0002 
0.0006 

-0.0006 
0.0008 

o 
0.0012 

o 
o 

0.0012 
0.0011 
0.0002 
0.0005 

COLD 

C"TEMP 

-0.0005 
-0.0004 
-0.0005 
0.0010 

-0.0008 
-0.0013 
0.0002 

-0.0005 
-0.0001 
0.0011 
0.0006 

-0.0002 
0.0019 

-0.0003 
0.0013 

-0.0010 
-0.0006 
-0.0011 
-0.0010 

o 
0.0014 

. 0.0003 
0.0003 
0.0004 
0.0012 
0.0013 
0.0004 
0.0005 



TABLE A-2 

AMBIENT TEMPERATURE LOG 

CONFIG. RUN NO. DATE TIME lAMa 
1 2, 3, 4, 6 5/24/79 8:12 55°F 
1 1 5/24 12:45 64°F 
1 5 5/24 13:30 63°F 
1 4.1-6.1 6/7 10:16 64°F 
1 4.11-6.11 6/22 10:20 59°F 
1 6.4, 5.6, 4.4 7/18 10: 15 75°F 
1 7-12 5/25 8:20 57°F 
1 10.1-12.3 7/18 10:15 75°F 
1 237-242 6/22 12:45 60°F 
1 10.3-12.3 7/18 12:38 81°F 
2 14-19 5/25 2:30 66°F 
2 21, 23, 25 5/25 11: 50 64°F 
2 20, 22, 24 5/25 12:55 64°F 
3 26, 27, 28, 29, 31 6/1 7:55 48°F 
3 30 6/1 14:09 lOaF 
3 32, 33, 35, 37 5/31 4:00 5SoF 
3 34.1, 36.1 5/31 4:31 60°F 
4 40, 42, 44 5/29 1:00 81°F 
4 39, 41, 43 5/29 1:30 81°F 
4 45-50 5/29 2:30 81°F 
5 51-56 5/30 8:45 61°F 
5 57-62 5/29 4:30 81°F 
6 64-69 5/31 12:50 56°F 
6 70-75 5/31 12:00 56°F 
7 76-79, 81 6/9 12: 11 64°F 
7 80 6/8 13 :40 56°F 
7 79.1-81.1 6/14 11:00 84°F 
7 82-87 6/7 14:50 75°F 
7 85.1,37.1 5/14 14:17 91°F 
8 92 6/8 16:36 64°F 
8 93, 91-88 6/9 11:10 66°F 
8 94-99 6/7 16:10 nOF 
9 101- 06 6/19 13: 17 79°F 
9 104.4, 105.5, 106.4 6/22 8:12 59°F 
9 107-112 6/20 11:09 74°F 
9 110.2-112.2 6/21 15:00 74°F 
10 113-118 6/29 10:42 82°F 
10 119-124 6/29 14:00 80°F 
11 125-130 7/3 10:40 76°F 
11 131-136 7/3 14:22 71°F 
13 150-155 6/5 7:22 61°F 
13 156-161 6/4 16:47 83°F 
14 163-168 6/6 13: 50 85°F 
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TABLE A-2 (Cont'd) 

14 167 6/6 15:54 95°F 
14 169-174 6/6 12: 35 80°F 
15 175-180 6/5 . 8:05 64°F 
15 179 6/5 10:35 70°F 
15 181-186 6/6 10:38 74°F 
16 187-192 7/2 14:20 84°F 
16 193-198 7/3 15:34 72°F 
17 199-204 6/9 14:44 60°F 
17 205-210 6/12 10:39 74°F 
18 212-217 6/9 13 :45 64°F 
18 218-223 6/19 9:07 68°F 
19 224-229 6/9 16:23 58°F 
19 230-235 6/12 15:51 77°F 
21 243-248 6/22 9:13 60°F 
21 249-254 6/22 15:30 63°F 
22 255-260 6/26 16:08 70°F 
22 261-266 6/27 13:41 80°F 
23 267 -272 7/12 13:00 85°F 
23 273-278 7/14 8:30 71°F 
24 279-284 7/13 9:17 78°F 
24 285-290 7/13 16: 11 85°F 
25 291-296 7/16 16:30 73°F 
25 297-302 7/17 10:27 71°F 
26 303-308 7/17 12:44 74°F 
26 309-314 7/17 11:45 71°F 
27 315-320 7/11 16:30 89°F 
27 320.1 7/18 16:45 80°F 
27 318.1 7/19 10:25 77°F 
27 315.2,319.4,318.2,320.2 7/19 14: 18 82°F 
27 321-326 7/11 15:30 89°F 
27 321.1-326.1 7/18 16: 13 80°F 
27 324.2-326.2 7/19 16:45 83°F 
28 328-329 7/10 12:45 85°F 
28 328.1, 329.1 7/18 15:39 81°F 
28 331-332 7/11 13:00 80°F 
28 330.1, 332.1 7/18 14:40 84°F 
29 333-338 7/20 9: 13 74°F 
29 339-344 7/20 11 :08 73°F 
30 345-347 7/4 10: 15 75°F 
30 340-350 7/14 9:25 76°F 
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Appendix B 

Nozzle Exit Plane Traverses 

Traverse plots were obtained by surverying the nozzle exit plane of selected 
configurations in Phase I and all the configurations in Phase II. At a single 
simulated engine operating point, total pressure and total temperature were 
measured and non-dimensionalized relative to the corresponding ideal mixed 
property The charging station conditions for each stream (fan stream = 
station 7 and primary stream = station 8) are identified along with the 
absolute level of the fully mixed reference. The location of the primary lobe 
peaks is indicated by an arrow. 
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TEHPERRTURE CONF 

TE~~ERRTURE CONF 3 

TT/TTMIX 
CUIIV[ CURVE 
LIIBEL VALUE 

t O.IOOOOOE+OO 

2 0.800000E+00 , O. tOOOOO[+Ot 

1& O. t tOOOOE+OtO 

5 O. t20000[+Ot 

I 0.130000[+ot 

7. O. tIIOOOO[+Ot 

. I O. t50000[+Ot 

• O. tSOOOO[+Ot 

to O. t70000[+Ot 

'\I O. teOOOOE+Ot 

U O.te.UIE+Ot 

t3 0.1I.IIIE+Ot 

TT7/TIMIX=O.81 

TT8/TTMIX=2.00 

TTMIX • 355.990K (641.3S0R) 

TT/TTMIX 
CUIIV[ CUIIVE 
LAI[L VALUE 

t 0.850000[+00 

2 0.150000[+00 

, 0.105000[+Ot 

1& O. t 15000[+ot 

5 O. t25000[+Ot 

• O.135000[+Ot 
7 O. t1l5000[+Ot 

• O. 15SOOOE +0 t 

• 0.1I5000[+Ot 
tOO.175000E+Ot' 

TT7ITTMIX=O.83 

TT8/TTNIX=2.05 
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TEMPERRTURE C~NF.S 

i 
" 

TEMPERRTURE CONF.B 

114 

TT/TTHIX 
CII~V[ CII~VE 

LA!EL VALliE 
I 0.150000[tOO 
2 0.150000£tOO 
, 0.105000EtOI 
, 0.115000E t OI 
5 O. \25000EtOI 
• O. "5000EtOI 
7 O. U5000EtOl 

TT7/TTHIX=O .S3 

TTS/TTHIX=2.03 

TTMIX a 349.530K (629.760 R) 

TTITTMIX 
CIJIIVE CUIIVE 
LAUl VALUE 

I O.ISOOOOE·OO 
2 0.9S0000E t OO 
, 0.105000E·01. 
q 0.115000E·01 

5 O. \25000E'01 
I 0.135000[tOI 
7 0.IQ5000E t OI 
1 0.155000E'01 
• O. \lSOOOEtOI 

10 0.175000EtOI 

TT7/TTHIX=O.S4 

TTS/TTHIX=2.03 

TTMIX = 363.590K (655.060 R) 



TEHPERATURE CONF 13 

TEHPERATURE CONF 17 

r--__ I 

'T' 'TMIX 
tUftYE tUftYE 

LABEL VALUE 
I 0.850000E+00 
2 0.950000E+00 
, 0.105000[+01 

~ 0.115000[-01 
5 0.125000E-01 

• O. "SOOOE - 0 I 
, 0.IQ5000E-01 

• 0.155000[-01 
• 0.1I5000E-01 

10 0.17S000E-01 
il ·O.IIUIIE-OI 

12 O. \lUIIE-OI 

TT7ITTHIX=O.SZ 

TTS/TTHIX=Z.OZ 

~ TTMIX 2 357.920K (644.830 R) 

CUftYE CURVE 
LABEL VALUE 

I O.ISOOOOE-OO 
2 . 0.9S0000E-00 ,. 0.105000[-01 

~ 0.115000E-01 

5 0.125000E-01 

• O. \3S000E-01 , 0.IQ5000E t OI 

• 0.155000[-01 

• 0.IIS000E-01 

10 ~. 175000E-01 

TT7/TTHIX=O.S3 

TT8/TTHIX=Z.05 

TTMIX = 349.610K (629.890 R) 
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TEHPERATURE CONF 19 

TEMPERATURE CONF 29 

116 

TT/TTHIX 

CUIIV£ CUIIV£ 
LAB£L VALUE 

I 0.850000[.00 
2 0.150000[.00 
, 0.105000£·01 

• O. \15000£.01 
S 0.125000£.01 

• 0.135000[+01 
7 0.1115000[.01 

• 0.155000[·01 

• 0.115000[·01 
10 0.175000[.01 
\I 0.11 .... [.01 

12 0.1'''''[.01 

TT7ITTHIX=O.S3 

TTS/TTNIX=2.04 

CURVE CURVE 
LA8£L VALUE 

I 0.150000[.00 
t o .I&OOOO[ .00 , 0.101000[.01 
4 00\11000[.01 

I 0.1%1000£.01 

• 0.13&000[+01 
7 O.IUOOOEtOI . 

TT7ITTHIX=0.S262 

TTsiiTMIX=2: 0637 



TEHPERRTURE CONF 33 

TEMPERATURE CONF 3ij 

TT/TTMIX 

eUIIVE CUIIVE 

LAIEL VALUE 
1 0.150000£*00 
2 0.150000E*00 
, 0.105000£*01 

" 0.115000[*01 
5 0.125000£*01 
• 0.135000£*01 
7 O.IUOOOE*OI 
I 0.155000E*01 

• 0.1I5000E*01 

• TT7ITTMIX=O.8232 

. TT8ITTMIX=2.051l 

. ° (636.200 R) TTMIX = 353.11 K 

CUIIVE CU"~~ 
BEL VAL 

LA 150000E*00 
I O. 0 
2 0.950000[>0 
, 0.105000E>01 

" 0.115000£*01 
5 0.125000£>01 
• 0.135000E>01 

7 O. "5000£*01 
I 0.155000E*01 
9 0:115000£*01 

10 0.175000E+01_
0 

8222 
TT7/TTHIX- • 

TMIX=2.0536 . TT81T 

.. ~., ~. 

° (638.67oR) TTMIX 2 354.48 K 
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CIlNF 35 TEHPERRTURE 

CONF 36 TEHPERRTURE 

TT/TTMIX " 
CUIIV£ 
VALUE 

LAUL 850000£+00 
O. 0 

2 0 850000£+0 
0: 105000£+01 

" 0.115000[+01 
• 125000£+01 
5 O. 35000£+01 
• 0.1 01 7 0.1115000£+ 

CUIIV£ 

155000£+01 
8 0'185000£+01 

• O. "5000£+01 
10 00: IIUIIE+OI \I 

x-o 8197 TT7(TTMI-:- • 
- .. ," 67 
TT8/TTHIX=<!.04 

8 070K (645.130 R) TTMIX s 35 : 

TT/TTMIX 

CUlly[ CUIIVE 
LAUL VALUE 
'I 0.150000E+00 

2 0.950000E+00 
, 0.105000[+01 
• 0.\15000[+01 

5 0.125000E+01 
I O. "5000[+01 
7 0.1.5000[+01 
8 0.155000[+01 
9 0.165000[+01 

10 0.175000£+01 
\I O.UU98£+OI 

, TT7ITTHIX=O.8124 

.. " 284 TT8ITTMIX=2.0 

° (639. 920 R) TTMIX = 355.18 K 



TEMPERATURE CONF 37 

TEMPERATURE CONF 38 

Tr/frMlX 
CU~VE· CURVE 
LAUL VALUE 

1 0.160000E+00 
Z 0.960000E+00 

3 00l05000E+01 
4 001 16000[+01 

0.125000[+01 
I 0.\35000E+01 
1 0.\45000E+01 

• OolIlOOOE+OI 

TT7/TTNIX=O.8316 

. 26 
TI8ITTNI~:2 .• ~7 

- --. ° (626.550 R) TTMIX = 347.75 K 

CUftV[ CUfty[ 

LAIEL VALUE 
1 0.850000[+00 
·2 0.950000E+00 
3 0.105000[+01 
q 0.115000[+01 
5 0.125000(+01 
I 0.135000[+01 
7 O.lqSOOO(+OI 
• 0.155000[+01 

• 0.115000[+01 
O 115000(+01 10. 1 

It O.I8UU[+O 
o taUII[+OI 

12. 8062 
TT7/TTHIX=0. 

NIX=2.0103 TT8/TI 

. 366 680K (660.620 R) TTMIX = • 
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TEH~ERRTURE CONF 39 

"- I 

CONF 110 TEHPERATURE 

I ____ 

I 

TT/TTMIX 

CUll V[ CUIIV[ 
LAB[L VALUE 

0.850000[+00 
2 0.850000[+00 
, 0.105000[+01 
_ 0.115000[+01 

5 0.125000[+01 
S O. \35000[+01 
7 O.IUOOO[+OI 

a O. 155000[ +0 I 

I 0.115000[-01 
10 0.175000[+01 

IX=O.8262 TT7/TTM, .. 

ITTMIX=2.0628 
H8 OR) 

. 55 890K (641.20 TTMIX = 3 • 

TT/TTMIX 

CUIIV[ CURVE '. 
LABEL VALUE 

0.850000[+00 '! 0.950000[+00 

, 0.105000[-01 
O. \15000[+01 

: 0.125000(+01 
S O. \3S000E-01 
7 O. "SOOOE.OI 
a 0.155000[-01 
• 0.115000[-01 
o 0.175000[-01 

I OIlUIIE-OI 
\I O' ""'"[-01 12 • 

7ITTHIX=O.6213 rr., . 
IX·2 0490 TT8/TTH •• 

° (642.17oR) TTMIX • 356.43 K 



CONF' "1 TEHPERRTURE 

CONF' 112 TEMPERATURE 

r--___ , 

TT/TTHIX 

CUftV[ CUftVE 

"LABEL ~ALU[ 
I 0.850000[+00 
2 0.150000[+00 
3 0.105000[+01 
, 0.115000[+01 
5 0.125000[+01 
B 0.135000[+01 
7 O.IUOOO[+OI 

• 0.155000[+01 

• O. IIS000[ ~O I 

TT7/TTMIX=0.8311 

. .. 0744 TT8/TTMIX=2. 

TTMIX· 351.12oK (632.610R) 

CUftV[ CUftV[ 

LABEL VALUE 

I O. esOOOO[+OO~ 
2 0.'50000£+ 
3 0.105000[+01 
, 0.1I5000E+01 
5 0.125000[+01 

• 0.135000[+01 
7 0.1 UOOO[+OI 

8 0.15S000[+01 
115000[+01 

• O. 8 
TT7/TTMIX=0.8Z3 

TT8IrfMIX=.2_~OS43 

. 0 (641. 370 R) TTMIX • 355.98 K 
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CONF 113 TEMPERATURE 

E CONF liS TEHPERATUR 

TT/TTHIX 
CUftV! CUIIVE 
LABEL VALUE 

I 0.850000E+00 
2 0.950000[+00 
, 0.105000[+01 

~ 0.115000[+01 
5 0.125000E+01 
6 0.135000E+01 
7 0.1~5000E+01 

a 0.155000[+01 
I O. USOOOE+OI 

10 0.175000E+01 
II O. \8~IU[+OI 

TT7/TTMIX=O;8~9~ 

/TTMIX=~+0707 TT8 

TTMIX = • 354 440K (638.600R) 

~~:~~ ~~~~~ 
o a50ooo[+00 !. 0: a5000o[ +00 

., 0.105000[+01 

'. 0.1I50CO[+01 
5 0.125000[+01 

• 0.135000[+01 
7 O. '-5000[+01 

• 0.155000(+01 
•. 0.115000[+01 
o 0.175000[+01 

I a 1 ..... t.OI II • 

IX=O.8301 TT7/~. .. 

· .. ··1· TTMIX=~.0715 
TT8 OR) 

347 990K (626.99 TTMIX = • 



CONf" lie TEHPERRTURE 

CONf" 118 TEHPERRTURE 

TT/TTMIX' 

CUftVE tllftV[ 
lAUl VALUE 

0.850000E+00 
2 0.150000[+00 
3 0.105000£+01 

~ O.I\SOOOE+OI 
5 0.125000E+01 

• O. \3S000[+01 
1 0.1~5000£+01 

8 O.,ISSOOO[+OI 

• 0.IIS000E+01 
O. \1S000E+01 

:~ O.IIUIIE+OI 

12 O.I""U+OI 
O 20UUt+01 " . 

...... IX=O.8202 TT7/T II 1 

H8/TTI'1IX=2'.0488 

(630.8g0R) TTMIX = 350.16oK 

CUftY£ CUA,Y£ 
LABEL VALUE 

I 0.850000E+00, 
2 0.950000E+00 
3 0.105000[+01 
_ O.I\SOOO[+OI 

0.12S000£+01 
8 O. \35000[+01 
1 O.I~SOOO£+OI 

8 0.IS5000[+01 

• 0.IIS000E+01 
ci \1S000E+01 

10 'I .. IIIE+OI \I O. 
\2' 0.11"11[+01 

Ix~o.e299 H7/TTM 

H8ITTN!~~2,' 0688 

, -'" (633. 3S0R) TTMIX = 351.540K 
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PRESSURE CONF 1 

PRESSURE CONF 3 

CURVE CURVE 
LAIEL VALUE 

I 0.860000[000 

2 O.saOOOOE.OO 
, 0.870000E.00 
4 0.810000E-00 
6 0.190000E_00 

• 0.100000£001 
, 0.101000[.01 

• 0.102000E·Ol 

PT7/PTMIX=1.03 

PT8/PTMIX=O.9S 

PTMIX = 2.385xl05N/m2 (34.59 PSIA) 

Pr/PTMIX 
CURVE CURVE 
LABEL VALUE 

0.930000[_00 
0.840000[-00 

, 0.950000[-00 
4 O.8IOOOOE_OO 
6 a .870000E.00 

• 0.880000E-00 
, 0.190000E-00 

• 0.100000E.Ol 
S 0.101000[001 

10 0.102000[001 . _. . . 
PT7IPTMIX=1.03 

PT8/PTMIX=O.9S 

PTMIX = 2.358xl05N/mf (34.20 PSIA) 
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CONF 5 

PRESSURE CONt" 6. . 

126 

PT/PTMIX 

CUNV[ CUNY[ 
UL VALUE 

LA 0.1'0000[000 

I 0.960000[000 

: 0.110000[000 
4 0.180000[000 
I 0.110000[000 

• 0.100000[001 
1 0.101000[001 

• 0.102000[001 

PT7IPTMIX=l. 03 

PT8/PTMIX=0.95 

nf. (34.17 PSIA) . 2 356x105NI PlMIX '" '. 

PT/PTMIX 

cun"E CUNV[ 
LABEL VALUE 

! ~:::~~~~~:~~ 
3 0.160000hOO 

0.110000[000 
I 0.110000[000 

• 0.180000[000 
1 O.IIOOOOEoOO 

• O.IOOOOOEtOI 
I O.IOIOOOhOI 

10 0.10%000[001 . 

PT7/PTMIX=1.03 

8/PTNIX=0.95 

PT ? (32.41 PSIA) - 2 355x105N/nr-PlMIX - • 



PRESSURE CCNF 13 

PRESSURE CONF 17 

PT/PTMIX 

CU~VE CU~VE 

LABEL VALUE 
I 0.920000E+00 

2 0.930000[+00 
3 0.9~0000[+00 

" 0.950000[+00 
5 0.960000[+00 
6 0.970000[+00 
7 0.980000[+00 
a 0.990000E+00 
9 O.IOOOOOE+OI 

10 0.101000[+01 
\I 0.102000E+01 
12 0.103000[+01 

PT7IPTHIX=1.04 

PT8/PTHIX=O.95 

~ PTMIX = 2.39SxlOSN/m2 (34.74 PSIA) 

PT/PTMIX 
CUUE CURVE 
L~ItL VALUE 

I 0.140000[+00 
% 0.950000[+00 

0.960000[+00 
0.910000[+00 
0.980000[+00 

, 0.990000[+00 

7 O.IOOOOOE+OI 
• 0.101000[+01 
, 0.102000[001 

10 0.103000[+01 
. PT1IPTHIX= 1. 03 -

PT8/PTHIX=O.94 

PTMIX • 2.40SxlOSN/mf (34.88 PSIA) 
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PRESSURE CONF 19 

PRESSURE CONF 29 

128 

PT/PTMIX 
tURV£ tUftY£ 

LAIEL VALUE 

\ 0.1.0000[.00 
I 0.110000[.00 

3 0.110000[.00 
o.l7oooor.oo 
o.no~oOE.OO 

• 0.110000[.00 
1 0.\00000[.0\ 
I 0.\0\000£.0\ 

• o.\OZOOO£.O\ 

PT7/PTHIX= 1. 03 

.. PTsipTHIX=O; 94 

PTMIX • 2.403xl05N/mZ (34.85 PSIA) 

PT/PTMIX 
CUfty[ CUftV[ 

LABEL VALUE 

\ 0.150000[·00 
2 0.110000[.00 
, 0.170000[·00 

". 0.110000[·00 
5 0.110000[.00 
I O.looooor.OI 
7 0.\01000£.01 
• 0.\ 02000r.ol 
1 0.\0'000£.01 

PT7/PTHIX=1.035S 

PTS;PTHIX=O.9406 

PTMIX • 2.355xl05N/mZ (32.41 PSIA) 



PRESSURE CONf' 33 

PRESSURE CONf' 311' 

PT/PTMIX 

CURVE CURVE 
LAIn VALUE 

t 0.'40000EtOO 
I o .nOOOOE +00 , O."OOOOEtOO 
4 O •• 'OOOOhOO 
I O."OOOOEtOO 

• O."OOOOEtOO , O.tOOOOOEtOt 

• O.tOtOOOhOt 

• 0.t02000EtOt 
to O. \OlOOOEtOt 

PT7/PTMIX=1.0369 

.. P'T~!P~I~:::Q. 9449 

PTHIX • 2.412xl05N/ml (34.97 PSIA) 

PT/PTMIX 

CUIIVE CURVE 
LAIn VALUE 

I o.nOOOOE.OO 
2 O.SSOOOOE·OO 
, 0.180000E·00 
• 0.170000E·00 
5 a.saooOOE.OO 
e, O.ISOOOOE.OO 
, O. tOOOOOE.Ot 
I O. tOIOOOE+OI 
• O. t02000E+Ot 

10 O. to'OOO[+Ot 

PT7/PTHIX=1.0382 

PT8/PTMIX=O.9446 

PTMIX = 2.436xl05N/m2 (35.33 PSIA) 
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PRESSURE CONF 35 

---- I . 

PRESSURE CONFi 36: 

130 

Pr/PrMIX 

• CURVE CUftYE 
LABEL VALUE 

o .830000E.00 
2 0.140000E.00 
3 0.8&0000[.00 
4 0.180000E.00 
S o.nOOOOhOO 

• 0.180000hOO 
, 0.8.0000EoOO 

• 0.\00000[.01 
• O.\OIOOOE.O\ 

10 O.\OZOOOhOI 
\I O.IO'OOOhOI 

PT7/PTHI~=1.0400 

" PTHIX=O. 9454 
PT8/ 5 ? (35.28 PSIA) 2 432xlO N/m­PTMIX· • 

PT/PTMIX 

CUftVE CURVE 
LII8£L VALUE 

I 0.840000£.00 
r 0.8&0000£.00 
, O.IIOOOOE.OO 
4 0.170000£.00 
& 0.180000hOO 
• 0.880000E.OO 
, O.IOOOOOhOI· 
• O.IOIOOOhOI 
I 0.\02000E.01 

10 O.IO'OOOhO\ 

PT7/PTHIX=1.0390 

-·PTsij:iiNIX=O·; 9470 

5 2 (35.07 PSIA) 2 418xlO N/m PTMIX· • 
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PRESSURE CONF' 39 

PRESSURE CONF' 40 

132 

CUIIVE CUIIVE LUE 
ABEL VA 

L .IQOOOOE>OO 
I O. 00 
2 0 .ISOOOOE > 00 
, 0.980000E> 0 

Q 0.170000E>~0 
5 O.IIOOOOE> 00 

IIOOOOE> 
• O. 01 ., 0.100000[> 

• O.IOIO.OOE>OI 
I 0.IOZ000E>01 

10 0.103000E>01 

. X-l 0373 PT7/P'!:t:t.~ .. ::. =. . 
....• - 48 

PTS/PTMIX=0.94 

. 2 436xl05N/m2 PTMIX a • 

PT/PTMIX 
CURVE CURVE 

EL VALUE 
LA. 0.130000[>00 

I 0.140000E>00 
t 150000[000 , O. 0 
4 O.8IOOOOE>O 

I 0.110000[+00 

• 0 ."OOOOfO~~ 
., 0.810000[> 

• 0.100000[001. 
• 0.101000[+01 

O.IOZOOOE>OI 
O.IO'OOOEtOI 

10 

\I 

X-I 0394 PT7 /PTMI ;: • 

... . IX=O.9454 
PTS/PTM 

• . 2 413xl05N/m2 . PTMIX· • 

(35.33 PSIA) 

(34.99 PSIA) 



PRESSURE CONf' III 

PRESSURE CONf' 112 

Pr/PrMIX 

CUIIVE CUIIVE 
LABEL VALUE. 

I O •• qOOOOE+OO 
2 O.ISOOOOE+OO 
3 O.IIOOOOE+OO 

• O."OOOOE+OO 
5 O.IIOOOOE+OO 

• O.IIOOOOE+OO 
, O.IOOOOOE+OI 

• o.loioOOE+OI 
• 0.102000E+0.1 

10 0.103000E+01 

• ~T7/PTHIX=I.0360 

:"PTS/PTMIX";'"D.9413 

PTMIX = 2.441xl05N/mf (35.41 PSIA) 

Pr/PTMIX 
CUllY( CUIIVE 
LABEL VALUE 

I o.nOOOOE+OO 
2 0.950000E+00 , o.nOOOOE+OO 

" 0.970000E+00 
5 0.180000E+00 
B O.IIOOOOE+OO , O.IOOOOOE+OI" 
I O.IOIOOOE+OI 

• 0.102000E+01 . 
10 0.103000E+01 

PT7/PTHIX=1.0377 

""~T8'-:PT~IX"=.O. 9428 

PTMIX = 2.441xl05N/m2 (35.41 PSIA) 
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PRESSURE. CONF. 113 

PRESSl:IRE CONF 115 
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PT/PTMIX 

CUIIVE CUIlVE 
LAin VALUE 

I o,.nOOOOE+OO 
z. O.ISOooot+oo 
, O.UOOoot+oo 

.,,, 0.t7000Dt+00 

5 O.UOOOOE+OO 

• O.IIOOOOE+OO 
7 O.IOOOOOE+OI 

• O.IOIOOOE+OI 
• 0.102000E+01 

10 O.IO'OOOE+OI 

'PT7/PTNIx=1~o364 

PT8/PTNIX=0.9441 

2 436xlo5N/m2 (35.32 PSIA) PTMIX" • 

PT/PTMIX 
CUIIVE CUIIVE 
LAUL VALUE 

I O. nOOOOE+OO 
2 0.950000E+00 
, 0.960000[+00 

q 0.970000E+00 
5 0.980000[+00 
II O. UOOOOt+oo 
7 O.IDODOOt+OI 
I O.IOIOOOE-OI 
• a .102000E+al 

io O.IO'OOOE+OI 

PT7IPTt:!I.X=l. 0349 
· -- ... --

PT8/PTHIX=0.9440 

, m2 (35.64 PSIA) - 2 457xl05N/ PTMIX.- • 



PRESSURE 

PR~SSURE Ct'lNf lie 

PT/PTM1X 

tU~VE eU~VE VALUE 
LABEL 0 

850000E.0 
O. 00 o 880000[· 

2 '870000E.00 
, O. 00 
'I 0.880000E· 0 

890000E·0 5 O. 01 
• O.IOOOOOE· 
7 O.IOIOOOE.OI 

102000E·01 
• ,O·IO'OOOE.OI " o. 

IPTMIX=1.0387 PT7 
,,-' .. , 9462 -PTs!ilfHIX=O. 

2 446xl05N/m PTMIX = • 2 (35.48 PSIA) 

Pr/PTMIX 

tU~V[ tU~V~ 
LABEL VALU 

1 0.930000[.00 
2 o.noOOO[.OO 

0.150000[·00 
'I 0.9aOODO[.00 
5 0.170000[+00 

• 0.880000E·00 
7 O."OOOOE+OO 

0.100000[·01 

• O.IOIOOOE+OI 
10 0.102000E.01 
\I 0.103000E.OI 

PT7/PTHIX=1.0371 

. IX-O 9424 PT8/PTH __ .. 7 .. ~ ) 
... - (35.47 PSIA ., ... - - 2 446xl05N/m2 

PTMIX - • 
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. PRESSURE CONF 119 

136 

Pr/PTMIX 

CUftYE CUftYE 
IIIEL YALUC 

\ O. noooor-oo 
2 0.150000C-00 
, 0.180000C-00 

• ·0.170000C-00 
5 0.180000E-00 

• O.IIOOOOC-OO 
7 O.IOOOOOC-Ol 

• O.IOIOOOC-OI 
• 0.102000C-01 

10 O.IO'OOOC.OI 

"PT7/PTHIX=1;0360 

PT8/PTNIX=O.9430 

Z 448xl05N/mZ PTMIX = • (35.79 PSIA) 



Appendix C 

Flow Visualization Photographs 

Flow visualization tests were made for selected configurations in Phase I and 
for all of the Phase II configurations. These tests were conducted with 
uniform cold flow at a nozzle pressure ratio of 2.5 to provide a general 
indication of the flow field through the exhaust system. The streaks result 
from placing an array of dots (using a lamplack/glycerine mixture) on the 
painted surface of the model prior to a test run. 
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Configuration Number 
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Flow Visualization 
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