UNCLASSIFIED

AD NUMBER

AD378635

CLASSIFICATION CHANGES

TO: unclassified

FROM: confidential
LIMITATION CHANGES

TO:

Approved for public release, distribution
unlimited

FROM:

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; 15 NOV
1965. Other requests shall be referred to
Director of Supersonic Transport
Development, Federal Aviation Agency,
Washington, DC 20553.

AUTHORITY

FAA 1ltr, 23 Feb 1972; FAA 1ltr, 23 Feb 1972

THIS PAGE IS UNCLASSIFIED




Unelnssi Fred

372/-435

N b
2 &
4 5 ‘
N —.

CLASSIFICATION CHANGED

TO: _(LnsLﬁ-ELgo(

FROM:

AUTHORIY.
_EAA I4r, 23 Fey 7

Uwelass: Eied



UNCLASSIFIE

G VAP O P N e .
" ol l"‘"( T R P e O P N T SRR WA ST ey w
- : TUNTEIN T G R o P 1 e R B R
™ N - A

- Aty

Rt T isas e DRSS - -
PO . r ) -

.

i :
i

h ! :
: ?
¢ L}
i
H

78060

{ i :

f LY

| \

g \

;- : '
2% M

g s e g
A e ot e
1 L

CLASSIFICATION CHANGED
']'O UNCLASSIFIED
FROM (.‘ONFIDENTIAL

ER AUTHORITY LISTED IN

FAA 1tr,

| TAB NO. 72° ‘ 23 Feb 72
YATE 15 April 1972 -

13

R S SR

1IN QI rn
ﬂHCav'vg-!-e T



T T T T e T Sy S aaud o ettty gl e g aid g d ootk i e i o id sl a0 g 0o y

Ao

N R }1“‘."
-wmwﬂ e

‘y
Qs

NOTICES

; . When Covernment drawings, specifications, or other data ara used

: for any purpcse other than in connection with a definitely relaced
Gove.nment procurement opevation, the United States Government
thereby incure no responaibility nor any obligation whatsoever;
and the fact that the Govermaent may have formulated, furniahed,

i or in any vay supplied the sald drawings, specifications, or other
: data, is not to be regarded by implication or otherwise as in any
manner licensing the holder or any other person or corporation, of
conveying any rights or permission to manufacture, use, or sell
any patented inventioa tnat may in any way be related thereto,

All distribution of this cocument i{s controlled, In addition to
security requirvemeuts which apply to this docus it and must Le set,
it may be further distrituted by the liolder only with specific
prior approval of:

en o Aty ik e

Director of Supersonic Transport Development
Federal Aviaticn Agency
washington, D, C, 20553

[EPSU IPEAS P

The distribution of this report is limited because it contains
technology identifiable with items excluded from export by the
Departument of State (U, S, Export Control Act of 1949, as snended),

e e

S

-

UNCLASSIFIED

e T R

b S O R A . . . T - : . - P - . . oW

Py e S

e wmy e




q
P

TR CeEo oo

st it BT A OO, A
rd
~ PROPULSION SYSTEM -
PERFORMANCF. SPECIFICATION /ﬁ" m T
: * R~ —
PRATT & WHITNEY AIRCRAFT D

JTF 17A-20B ENGINE INSTALLATION

JAN 81 1967 U

COMMERCIAL oy s
SUPERSONIC TRANSPORY
FROGRAM .
L ]
PHALE 11-C
INTERIM AIRCRAFT PERFORMANCE
ASSESSMENT REPORT

FAA SECURITY CONTROL
NO.__ B2 43

NOVEMBER 15, 1968
CONTRACT ~FA=S5-66=5

1HE MZ LD LINEZ CONPANY
RENTON, WASHINGTON, U.S.A,

ISSUE No. _ﬁ—-ﬂ

D6-19906-2
Ao ¢
prani OenIE 2t 1010 wiivaly
Moy tat \"l'”-lﬂ\
L IS
- ‘rn‘w?\ SVomacA CL oV
QeIte e
; SUISUIS SR

irIAL




8
3
‘:
3
3

1,0 SCOPE

*PRECEDING PAGE BLANK.NOT FILMED®, *

CONTENTS

2.0 AFPPLICABLE DOCWENTS
3.0 PROPULSION SYSTEM DESCRIFTION

3.1 ENGINE
3.2 FPROPULSION POD
3.3 CONTROL

4,0 INSTALLED ENGINE PERFORMANCE

4,1 CALCULATICH PROCEIURE
4.2 ENGINE PERFORMAICE CURVES (1900°F)

S5+0C PROPULSION SYSTEM DRAG

5.1 INLET DRAG
5.2 MNOZZLE DPAG

APPENDIX

JTF174-20B (2200°F)

D8~19508 -2

.'2

fe
tr

4

>

o
oory LB LN

R R B~ o w e &

n
-3




*FRECEDING PAGE BLANK-NOT FILMED®.,

O (. UsTRATIONS :
Figs No. Page
1 Installed Inlet Irag Coeificlents 8
and Inlet Ram Recovery
Thrust Coefficient 9
Engine Opersting Envelope 11
Y Takeoff Net Thrust and SFC = 12
Standard Day
5 Takeoff Net Thrust and SFC - 13
Standard Day +27°F . .
6 Takeoff Net Thruct and SFC - U :
Standard Day +4Q°F
7T Clirb and Acceleration Net Thrust 15
and SFC - Standard Day
8 Climb end Acceleration Net Thrust 16
; and SFC - Standard Day +15°F
, 9 Cruise Net Thrust and SFC = 17
Standard Day
10 Cruise Net Thrust and SFC = 18
| C) Standard Day +15°F
i 1n SFC versus Thrust Standard Day, 19
f Sea Level
* 12 SFC versus Thrust Standard Day, 20
15,000 Feet
13 SFC versus Thrust Standard Day, 2l
25,000 Feet
1 SFC versus Thrust Stendard Day, 22
36,150 Feet
15 SFC versus Thrust Standard Day, 23
45,000 Feet
16 Normal and Emergency Descent Thrust 24
, and Fuel Flow - Standard Day
' 17 Installed Inlet Drag Coefficients = 26
Idle Descent
A-l Takeoff Net Thrust and SFC - Standard Day 28
A-2 Takeoff Net Thrust and SFC = Standard Day +27'F 29
A-3 Takeoff Net Thrust and SFC - Standard Day +LO'F 30
~ A< Climb and Acceleration Net Thrust and SFC « 3N
Q) Standard Day
D8~1 99088
v
: i e e e e ‘ : . e
s | } -
[ !
i i




? ;
g ] i?
. :
ILLUSTRATIONS {Cont.) A
‘ Fig. ¥o. Poge ‘
! A5 Cliub and Acceieration Het Thrust and SFC « x
{ Standard Dey +15°F
{
A6 Cruise Net Thrust and SFC - Standard Day 33
AT Cruise Net Thrust and SFC - Standard Day +15°F 3 fv:
A8 SFC versus Thrust Standard Dmy, Sea Level 35
A-9 SFC versus Thrust Standard Day, 15,000 Feet 36 %
! A<10 SFC versus Thrust Standard Dey, 25,000 Feet r
l A-11 SFC versus Thrust Standard Day, 36,150 Feet 38 (
; A-12 SFC versus Thrust Standard Day, 45,000 Feet 39 :
Table Page
&
A Horesepover and Bleed Alvr Extractions 1o ,;
¢
4
s
i
:
3
| !
DE~19000-0
vl ;
- ‘*""‘ e .. - . S ————




O 1.0 SCOPE
Thia specification defines the irstalled performance of the : i
650-pound~-per-second Pratt & Whitney JTFL7A-20B engine in the Boeing ' 0
Model 733-39% airplane. Performance data are presented for the initisl b
service (1900°F) engine and the basic (2200°F) ergine, The estinated
inlet drag values used for the determination of uirplene perforvance
characteristics are also specified,

Systen perforrance requirements established herein are Jesign
oblectives to be applied to the prototype airplanes, Application of
these requirerents to production airplane design will be established
after prototype flight testing.
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PO 20 APPLICABLE DOCUMENTS
g ‘ : , The following documents are {o be used in cenjunction vith
i thies specificetiont .
: 4 Prutt & Whitney Specification 2681 -
i Ingine Model JTF1TA-20B, Oetober 30, 196%,
z Revised Hovenmber 1, 1965 : i
{ Pratt & Wnhitney Engine Performance Data "
!k Dechis 5173 Low TIT and 5172 High TIT,
f September 15, 1965 -
- The documents listea belcw are Boeing publicat{ons: !
i DG-1990T . Power Plent Installation Ferformance ‘
o B Specification \
. DE-199C3 Alr Induction System Performince Specs
: ‘ﬁcation
; D6-19905 " Air Induction System Performance Spece
i iftcation
z D6 -15908 Propulsion Control System Performance
i Specification,.
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3.0 PROPULSION SYSTEM DESCRIPTION

L ] ENGINE . ‘

The PiwA JTF1TA-20B engine is a twin-spool, axisleflow, turboe
fan engine incorporating a full-lergth fan duct with Auct heater, a
varisble-geometry nozzle for tue faun duct, a blow-in-deor; convergents
divergent ejector nozzle, and a thrust reverser. A detailed engine
description with special featurec required for {astallistion 1s vontained
in the Pratt & Whitney Mcodel Specificaticn, The airplene engine :
installatiocn is described in Boefng Document D6-19907, Power Flant
Installation Perforrance Specification,

2 PROPULSION POD .

The prcpulsicn pod incorporates a variatle centertody air ine
duction system, an unpressurized nacelle, remotely mounted aircraft
accessories, and an exhaust nozzle system with thrust reverser. The
air induction system is descrived in Boeing Document D6-19909, Afr
Induction System Performance Specificatiocn. :

3.3 CONTROL

Installed performance is based on air induction contr:l system
and englne control system descrited in Boeing Documents D6-19905, Alr
Induction Control System Performance Specification and D6-19908, Prece
pulsion Control Syntem Performance Specification, respectively, :
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40 INSTALLED ENGINE PE2FORMANCE

4 CALCULATION PROCEDLURE

The installed engine perforrance {s calculated by the uce of
Pratt & Whitney Pc:lo.. ~nce Duta Deck {see Section 2,0)s The data deck
is cupable of ac-urate calculation of engline performance, including tle
instalied effects of inlet recover, nozzle cce”"fcient, and bLleed and
power extracticn, within engine lirmite, For the perfornance calculations
the low airflow schedule was used,

a. Perforrance Assurptions
The engine performance determination was made under the
follcving assumptionss

® Atmosphere: Plerformance is besed on U,S. Standard Atmosphere, 1962 «
Geometric Altitude,

® Fuel: Perforrance s based on fuel specification ASTM D1655 Jet A or
A-1 Type Aviation kerosene, conforming to Pratt & Whitney Fuel
Specification PWA 533, with a lower heatirg value of 18,500 Btu per
pound,

te. Inlet Total Pressu.e Recovery
The inlet total pressure recovery used to ¢alculate ine-
(~ stalled engine performance is shown in Fig. 1.

c. Nozzle Coefficient
The nozzle thrust coefficlent uced to celrilate instalied
engine performance i shown in Fig. 2. External toattall drag is in-
cluded in this thrust coefficiente The rmoizle thrust coelfficients

¥ / T
are based on a seccndary corrected cooling flow (—vﬁ— —‘f‘-)
P o

equal to 3 percent for duct-heater temperntures above 2750°R and a
secondary corrected cooling rlow of 2 percent for duct heater tempera-
tures below 2750°R. The rmm drag of the secondary sir is included in
the thrust coefficients shown on Fig,. 2.

4
‘ d. Horcevpower Extracticn
Table A lists the horsepower extracted from the engine for )
various flight conditions to supply power for aircraft systers. S
e. Enginc Afrbvleed
Table A listc the alrolecd extracted from the higheprese
sure compresuor for various {light conditions to supply hichepreesure
air for aircrmaft systens,
(3
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CONPIDENTIAL.
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Table A Hersapower and Bleed Air Exivectiions

Alrplany Horsepover A " Bleed Alr
Operating Extraction {pounds per second per engine)
Condition par _Engine Corpregsor Inlet
Takeot! 325 - 1.6
Climd and >
Acceleration 350 - 1.6
Supersonic Cruise 300 T ee 1.3
Holding at Mach O.b,
15,000 feet 300 - 2.8
Cruise to Alternste at .
Mach 0.8, 36,150 feet 300 - 2.8
Descent 250 1.4 1.2
f. Engine Operating Envelope

] The standard-cay operating envelope for the 2ngine is shown
in Fig. 3.
4.2 ENGINE PERFORMANRCE CURVES (1900°F)

Installed-e¢ngine performance curves for the initial service
{1900°F) engine for standard and nonstanderd day are shown on Fige, U

through 16,
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O Y PROPULSION SYSTEi DRAG

5t INLET DRAG i

Inlet drag is included in the airplanc dreg huilde-up for aire .
rlare perforrcnce calculations. The inlet drvy incluues spillage, cowl )
ciction, bypass romentum, bypass louver, toundary laver tleed, and air-
craft air-conditioning bleed drags. Table 2 lists the airbleed ex-
tracted {ro the inlet for various flight cc .ditions to sapply high-
rressure air for sir conditioning.

Fig. 1 shovs the inlet drag for zaxirun dry and augvented power
cettings during starniard and hot-day opar=tion., The excess air drag at
partial pover when engine airflov derand is reduced is &lso shown on
Fig. la

H The inlet drag during norral and ezmergency descent cperation
; at idle pover settings is shown in Fig. 17.

53  NOZILE DRAG
No correction to airplan: drag is rade for nozzle external drag
because tnis drag is included in t.e nozzle thrust coefficient,
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JTFITA-208 2200° F/2300 P -
The appencix (Flgs. A-1 tirough A-1Z) preserts the Irstalled ene
glne perfarmance data for the “iasic” PeA JTF17A-2CB turbofan engine
rated at 2200°F crulse turtine-ip-temperature. \
The alrflcv schedule and inlet drags for this encinekre the
sarme as for the 190C'F engine,
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