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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



UNClAS&.:*;

o Aclewta

“PRELIMINARY REPORT®

g e et W |
L ' e BN o This report is preliminary and mfm‘m:!l th Shatdse &x&

PUREIIIITE RN
.

was prep: red for use at ‘he Airawdft ddtedr b
puksion Deparvirent, General Electric Cottipihy h 1%
course of work under AEC contract AT(11-1)-174
U. S. Air Force conrramt AF33(038)-21102, $»1J..S. A
Force cantract AF33(600)-38062, Views, opinion®
clusions or proposals expressed in the report are thoac
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LEGAL NOTICE

This report was prepared as an account of Govern-
ment sponsored work. Neither the United States,
nor the Commission, nor the Air Force, nor any
person acting on behalf of the Commission or the
Air Force:

A. Makes any warranty or representation, express
or implied, with respect to the accuracy, com-
pleteness, or usefulness of the information
contained 1n this report, or that the use of any
information, apparatus, method, or process
disclosed 1n this report may not infringe
privately owned rights; or

B. Assumes any liabilities with respect to the
use of, or for damages resulting from the use
of any information, apparatus, method, or
process disclosed 1n this report.

As used in the above ‘‘person acting on behalf of
the Commission or Air Force'' includes any em-
ployee or contractor of the Commission or Air
Force to the extent that such employee or con-
tractor prepares, handles, or distributes, or pro-
vides access to, any information pursuant to his
employment or contract with the Commission or
Air Force.
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The major characteristics of three rratt & Whitney power plant configurations
are jiven in AUCL 60-3=18, "Summary of fratt & Whitney Application Studies,"
vy we Jeo Tripp, Product flanning. although the performance data presented is
incomplete there is, none the less, suificient information provided with which
to perform prelimin »y application stuaies.

«nelvose 1a the tabulation of results are the weights, characteristics and

1 csuene s of woth penetrating and non-penetrating, three engine, P1LLO turbo-

Jet nrplications. These serve as a basis for comparison between the ANPD and

Teatt O uhitne;s miclenr propulsion systems. It is to be noted that both F1LO
. maclenr JI08 applicntions presented in Tables 1 and 2 are the results of

an siicrr £t Cesign optimization technique deseribed in DC 59-11-93, "ANPD 70l

j4 .t 1 Somputer Program No. L126, Combined l\ircraft Program". Hence the air-

craft presented are on a comparative basis.

A1l three Pratt & Whitney configurations involve two reactors which power either
four or six nuclear J-58 turbojets. The four engine applications incorporate two
PU/AR-11 reactors at 200 MW each. tor the six engine applications there are two
reactoer systems. One system incorporates two PwAR-1ll reactors and the other
involves two 300 M4 reactors. The weights of these two reactor systems (including
arow shield) differ by less than 2%4. The difference in thrust output however at

e vo /4y ve lrvel 1s appreciable with the PWAR-11 reactor associated with the lgwer
value., ITherefore, the six engine application with sea level penetration capability
s powered by the two 300 MW system while the non-penetrating application incorporates
the two P.AR«11l reactor system.

The weight breakdown, aircraft characteristics and performance for two non-
penetrating applications are given in Table 1. The four engine, two PwWiR-11,
aircraft is designed for maximum cruise speed at 35,000 feet., The six engine
aprlication with the same reactor system is designed for maximum flight speed

at 40,000 feet, This application also provides 2 flight speeu of M 0.9 at

35,000 feet. 1lhe four engine application when designed for 40,000 feet exhibited
a maximum fiight Mach number less than Il 0.4 and therefore was no longer
investigated at that altitude.

Both PWAR-11 ard 300 MW reactor systems provide a flight speed of ¥ 0.80 at “

10,000 feet for the six engine application. Ilowever, the PWAR-1l configuration
is somewhat lighter and was therefore selected for the non-penetrating mission.
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Emergency cruise performance data (reactor out, 5,000 feet, AFHD) is not
available for any of the Pratt & Whitney power plant configurations. However,
previous experience with aircraft of comparable weight, design and (L/D)p.x
values, indicates that the emergency cruise requirement can be met. The
excellent normal cruise capabilities associated with these applications are
also indicative of adequate emergency performance.

The weight breakdown, aircraft characteristics and performance for the penetrating
aircraft are given in Table 2, The four engine application is powered by two
PWAR--11 reactors at 200 MW each, while the six engine application is powered by
two 300 MW reactors. The aircraft are designed for maximum flight speed at sea
level and although the gross weights differ appreciably the differences in thrust
available have a compensating effect, As a result the sea level maximum flight
speed of both applications is approximately M 0.9 to M 0,95. Because of these
high subsonic flight speeds the aircraft characteristics are effected to the
extent that the values of (L/D),,x associated with the penetrating aircraft are
relatively low., As a result it appears doubtful that emergency cruise capability
exists for either of these applications. However, no definite statement can be
made in this regard until adequate performance data is available,
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TABLE 1

WEIGHT SUMMARY, CHARACTERISTICS AND PERFORMANCE
OF NUCLEAR J-58 AND P1LO POWERED AIRCRAFT
NON-PENETRATING MISSION

Four J=58 Six J=58 Three P1LO With
, Reactor Configuration : PWAR-11 PWAR-11 Two J=75
) Auxiliary Engines

Total Maximum Reactor Power - MW 400 400 426
Weight Breakdown

Wing 51,130 6h,090 48,190

Fuselage 27,270 30,860 35,220

Empennage 9,737 13,200 11,950

Landing Gear . 15,540 19,250 18,020
Propulsion System

Nuclear Power Plant, Nacelles

and Crew Shield 183,200 231,200 217,300

Auxiliary Power Plants e e 20,000
Equipment 30,363 33,521 30,290
Empty Weight 317,2L0 395,121 380,970
Fuel ) ' 37,650 56,500 140,000
0il 3,200 L5000 2,400
Crew 900 900 900

Payload ‘ 50,000 50,000 50,000
Gross Weight 71_'—099000 '5"6"3"0 5500 H‘E""‘? 5210

Aircraft Characteristics

Wing Area - Sq Ft l4,000 4,900 4,600

Aspect Ratio 5.5 5.5 6.5

Thickness Ratio 0,075 0,075 0,09

Wing Sweep - .25c, Degrees 39 36 18

Performance

(L/D)maxs With Payload 18,08 18.33 19.37

Ground Run, SL Std Day 6,600 5,000 5,000
»  Critical Field Length, SL Std Day 8,100 5,700 6,600

Maximum MCruise and Corresponding o9

Altitude 35,000 ft

0.88 .08 0.8
35,000 ft LO,000 ft 32,500 ft
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TABLE 2

WEIGHT SUMMARY, CHARACTERISTICS AND PERFORMANCE
OF NUCLEAR J=-58 AND P14O POWERED AIRCRAFT
PENETRATING MISSION

Four J=58 Six J-58 Three P1L0 With
Reactor Configuration PWAR-11 300 MW Two J=75 .
Auxiliary Power Plants

Total Maximum Reactor Power - MW LOO 400 26
Weight Breakdown

Wing 19,240 23,970 39,400

Fuselage 32,700 37,600 13,550

Empennage 6,387 8,172 9,070

Landing Gear 14,320 17,800 17,880
Propulsion System

Nuclear Power Plant, Nacelles

and Crew Shield 183,200 237,000 217,300

Auxiliary Power Plants B R 20,000
Equipment | 29,521 32,473 30,000
Empty Weight . 285,378 357,015 377,200 .
Fuel 37,650 56,500 140,000
0il 3,200 1}, 000 2,400
Crew 900 900 900
Payload 50,000 50,000 50,000
Gross Weight 377,100 1168500 170,500
Aircraft Characteristics

Wing Area = Sq Ft 2,800 3,300 3,800

Aspect Ratio 2.5 2.5 5.0

Thickness Ratio 0,06 0,06 0.09

Wing Sweep = .25¢; Degrees 21 15 15
Performance

(L/D)paxs With Payload 11.50 11,66 16.5

Ground Run, SL Std Day 6,900 5,500 5,000

Critical Field Length, SL Std Day 8,600 6,400 6,600 v

Maximum Sea Level Mach Number 0,90=0,95 0,90=0.95 .83
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