
 

 

 

 

N O T I C E 

 

THIS DOCUMENT HAS BEEN REPRODUCED FROM 
MICROFICHE. ALTHOUGH IT IS RECOGNIZED THAT 

CERTAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RELEASED 
IN THE INTEREST OF MAKING AVAILABLE AS MUCH 

INFORMATION AS POSSIBLE 



T-
k

I

,,

	

	 °=SCR-96A61E
i+^WA^660^60

'M(,,:)EL AERODYNAMIC TEST RESULTS
F,,JIB TWO VARIABLE CYCLE-ENGINE
CORN N U LAR EXHAUST SYSTEMS

AT'SIMU ,LATED TAKEOFF
AND CRUISE CONDITIONS

COMPREHENSIVE DATA REPORT

DESIGN LAYOUTS

By .P. Nelson

Commercial Products Division
Pratt & Whitney , Airgraft Group

M	 United Technologies Corporation

+

	

	 {NASA-Ca- 159819 -V01- 1) MODEL AERODYNAMIC	 N81 - 17081

TEST RESULTS FOR TWU VARIABLE CYCLE ENG.LdE
u	

COANNU.LA:R ;EXHAUST SYSTEMS AT SIMULATED
TAKEOFF AND CRUISE CONDITIONS. 	 UnCias
COMPREHENSIVE DATA (Pratt and Whitney G3/07 ..... 41397	 '

Prapared for	 9NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
d	 7' Low* Resi " wiih Center

Under
'	 Contract NAS3-20061

M



1.	 Report No.

CR-159819	 7Government Accession No. 3. Recipient 's Catalog No

4. TON avid Subtitle

Model Aerodynamic Test Results for Two Variable Cycle
5, Report Date
January 1981

6. Performing Organization CodeEngine Coannular Exhaust Systems at Takeoff and
Cruise Conditions - CrAnpreh es ive Data Report

7. Authorls) 8. Performing Orgamtation Report No.

D.P.	 Nelson
PWA-5550-50

10, Work Unit No.
A g^^±'

9' ^rrat ng& r Wfli ^neymQircra?l Group

11. Contract or Grant NoCommercial Products Division
United Technologies Corporation NAS3-20061
East Hartford, Connecticut 	 06108 13, Type of Report and Period Covered

Contractor Report12. Sponsoring Agency Name and Address

14. Sponsorine Agency CodeNASA Lewis Research Center
Cleveland, Ohio	 44135

15. Supplementary Notes

Project Manager:	 A. G. Powers, NASA Lewis Research Center

16. Abstract

Wind tunnel	 tests were conducted to evaluate the aerodynamic performance of an
advanced coannular exhaust nozzle for a future supersonic propulsion system..
Tests were conducted with two test configurations: 1) a short flap mechanism
for fan stream control with an i sentropi c contoured f 1 ow spl itter, at' ! 2)	 an
iris fan nozzle with a conical flow ,splitter. Both designs feature a
translating primary plug and an auxiliary inlet ejector.

Tests were conducted at takeoff and simulated cruise conditions. Data were
acquired at Mach numbers of 0, 0.36, 0.9, and 2.0 for a wide range of nozzle
operating conditions. At simulated supersonic cruise, both configurations
demonstrated good performance, comparable to levels assumed in earlier
advanced supersonic propulsion studies. However, 	 at subsonic cruise, both
configurations exhibited performance that was 6 to 7.5 percent less than the
study assumptions. At take-off conditions, the iris configuration performance
approached the assumed levels, while the short flap design was 4 to 6 percent
less. 

17. Key Words (Suggested by Authorls)) 18, Distribution Statement

Short Flap Ejector
Iris Flap Ejector
Coannular Exhaust Nozzle
Inverted Velocity Profile

19. Security Gassif. (of this report) 20. Security Classif. (of "is page) 21, No. of Page$ 22,	 Price'

Unclassified Unclassified '2'-U

' For sale by the National Technical Information Service, Springfield, Virginia 22161

NASA-C •168 (Rev. 10.75)



FOREWORD

This report documents the work performed during the Nozzle Performance Tests
(Task III) of Contract NAS3-20061. Because of the large amount of fi formation,
this report is presented in three Volumes to facilitate its use,

Volume I contains the design layouts and detailed design drawings of the
nozzle models.

Volume II contains the tabular aerodynamic data generated in this program.

Volume III contains a graphical presentation of the data.

A complete description of the test hardware and test facilities is contained
in the companion Task III Final Report, CR-159818. Significant test results
and conclusions are also included in the Final Report.
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1. N troduction

Design drawings of the Task III nozzle performance test models are presented
in this Volume of the report.

Section 2 provides a tabulated list of the model component drawings for each
test configuration.

Section 3 contains the layout and detail design drawings.
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2. Tabulated Component Drawing Index

The model drawings are arranged in an order that presents the layout assembly
drawings first, followed by the component detail design drawings. The detail
drawings are organized in ascending drawing number sequence. The layout
drawings show the assembly of the component parts for each test configuration.
A listing of the components parts required for each model configuration
assembly is provided in Table 2-I.
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TABLE 2-I

CONFIGURATION ASSEMBLY COMPONENT DRAWINGS

Short Flap Nozzle Models Iris Flsp Nozzle Models
Layout Assembly Dwg. 1741-1 Layout Assembly Dwg	 1741-2
Component Drawing Number Component Drawing Number

o	 Supersonic Cruise
Configuration Components

Primary centerbody plug assembly 1-94161 1-94161
plug foreward end 194158 1-94158
plug tapered and 1-94159 1-94159
plug screw 1-p4160 1-94160

Flow splitter 1-14153 2-95411
Fan nozzle 1-94162 2-95525
Zero bleed fan nozzle spacer 1-95317 2-95523
Bleed Flow Fan nozzle spacer 1-95312 2-95524
Ejector shroud 1-93197 1-93197
Shroud bleed screw 1-94166 1-94166
Lead-in ring 1-95313 1-95313

o	 Subsonic Cruise
Configu: ation Components

Primary centerbody plug assembly 1-94161 1-94161

plug foreward end 1-94158 1-94158
plug tapered end 1-94159 1-94159
plug screw 1-94160 1-94160

Flow splitter 1-94153 2-95411
Fan nozzle 1-94163 2-95413
Ejector shroud assembly 1741-3 1741-3
Clam shell 1-94157 1-94157
Lead-in ring 1-95313 1-95313

o	 Takeoff Configuration Components

Primary centerbody plug assembly 1-94161 1-94161
*,Lug foreward end 1-94158 1-94158
plug tapered end 1-94159 1-94159
plug spacer 2-95521 2-95521
plug screw 2-95522 2-95522

Flow splitter 1-94153 2-95411
Fan nozzle 1-95316 2-95526
Ejector shroud assembly 1741-3 1741-3
Clam shell 1-94157 1-94157
Lead-in ring 1-95313 1-95313
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