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A. SUMMARY

‘Ar X353-5B propulsion system comprised of two J85-GE-5 turbojet engines

without afterburners, two X353-5B diverter valves, one X353-5 1ift fan
and one X376 pitch trim control fan was assembled and tested. in
accordance with Contract DA 44-177-TC-715 Specifications 112, 113, 114
and 115,

This report, prepared in three volumes, is subaitted to the U.S. Army
(TRECOM) in accordance with Specifications 114 and 115 to form the
basis for establishing a flightworthiness rating for this propulsion
system with the objective of insuring that it has a sufficient
durability and reliability to permit experimental flight test.

The specified testing was coepleted. The J85 gas generators were
unaffected by the presence of the X353-5B propulsion system. The
diverter valves and the pitch fan met or exceeded pecrformence require-
ments at all operating conditions. The 1ift fan met or exceeded

performance requirements at all but one condition (single engine 1ift).

There were only minor discrepancies found in the diverter valve and
pitch fan hardware at disassembly. The 1ift fan had considerable
damage resulting from the shedding of a small metal tab from the rotor
during the last endurance cycle of the test. Lift fan aluminum inlet
vanes and exit louvers were of generally poor manufacturing quality

and did not satisfactorily complete the test,

The General Electric Company recommends a flightworthiness rating be
assigned to the X353-5B propulsion system upon satisfactory completion
of a 10-hour penalty test of new lift fan inlet vanes and exit

louvers,
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Volume I presents the main report including the test analysis and
recommendations.

Volume II is a supplement containing photographs of the detailed hardware

review and inspection certificates.

Volume III is available at the General Electric Company for review but
has not been prepared in multiple copies. It contains the official test
log sheets and all associated test data as well as test plans, schedules,
instrumentation specifications, operation limits, maintenance records,

calibration data, and performance evaluation and computation results.
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B, TEST VEHICLE DESCRIPTION

COMPONENT DESCRIPTIONS

Diverter Valves: The diverter valves were assembled conforming

to arawings 4012001-937L (left hand - Figure I-1) and 40i200:i-938R
(right hand). The units were assembled using hardware from a
previous 29-hour assurance test. The valve actuation system used
was not flight-type hardware and is not considered part of the

rating test vehicle.

The test valve serial numbers assigned are:
Left-hand 003L (installation position #1)
Right-hand 004R (installation position #2)

Figure I-2A shows the diverter valve prior to test and trial

assembled to a YJ85-5 engine. Figure I-2B views the test actuation.

Lift Fan: The 1ift fan was assembled in accordance with
Specification 124 (Assembly Instructions) and drawing 4012001-941Gl
(Figure I-3)., The test fan was a left-band fan {(counter-clockwise
rotation looking from the top). The assembly was the second
buildup for this se¢t of parts which had previously accumulated

23 hours of operation in assurance tests. The only new parts in-
corporated for this buildup were one (1) fan blade, the forward

torque band, and all carrier retainer pins and covers.

The test fan serial number assigned is 003L. Figure I-4A shows
the assembled 1lift fan prior to test. Figure I-4B is a view from

the bottom side showing the exit louver assembly,

Pitch Fan: The pitch fan was assembled in accordance with

Specification 124 (Assembly Instructions) and drawing 4012001-940G1

e
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Figure I-2, A. Diverter Valve Assembly Before Test
(Trisi Assembly With YJ85-5 Engine)

B. Diverter valve Assembly Before Test
(Showing Test Actuation)
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Lift Fan Assembly Before Test

Lift Fan Assembly Before Test
Showing Exit Louvers
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(Figure 1-5). Eight hours assurance testing were accomplished

with this hardware prior to this second buildup. The X376 has a
right hand direction of rotation (clockwise looking from the top).

Based on the assurance testing the following changes to the con-

figuration were incorporated for the rating test:

1. A .100" layer of fibrefrax slurry was applied to the front
frame outer surface in the active arc region of the fan for

insulation. The slurry was alr cured,.

2. A fibrefrax gasket enclosed in metal foil was added between

the front frame and scroll center mounts for insulation.

3. Spacers were used between the front frame flange and honeycomb
alr seals to increase rotor to rear frame axial clearance.

Part number 4012001-374 has been assigned to the spacers.

4. Metal strips (.020") werz used to bridge across the outer

scroll seal ends to prevent gas leakage,

§5. Four aluminum strips were inserted in the honeycomb air seals
{extending beyond the honeycomb surface into the rotor) to
measure axial and radial movement of the rotor during test

{part of research instrumentation).

The test fan serial number assigned is 001, Figure I-6 shows the

assembled fan prior to test.

Overspeed Limiter: The overspeed limiter was demonstrated with

the flight type electronics package but with a substitute device
(PS3 bleed) for the throttle linkage actuator mechanism. The
signal from the package was used to open a valve which was

"teed off" the engine control Py line. This reduced the P,
signal to the engine fuel conﬁrol causing the engine to cut back

about 2% in speed.
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2. PROPULSION SYSTEM INSTALLATION ARRANGEMENT

The X353-5B propulsion system was installed in General Electric's
Evendale Test Facility arranged as it will be irstalled in the
XV-8A research airplane., Figure I-7 is a view of the facility
from above showing the test installation. Figures I-8A and I-8B
show ind‘vidual’ installations of the 1ift fan and pitch fan.

The system consisted of the following items:

Lift Fan
Pitch Fan
Divarter Valve Position #1
Diverter Valve Position #2

X353-58 S/N 003L (B/U 2)
X376 S/N 001 (B/U 2)

X353-58 S/N 003L (B/U 2)
X353-5B S/N 004R (B/U 2)

Cross Duct Position #1 - Ryan S/N 001
Cross Duct Position #2 - Ryan S/N 002
Pitch Fan Duct rosition #1 - Ryan §/N 001
Pitch Fan Duct Position #2 - Ryan S/N 002
Engine #1 - J85-GE-5 (S/N 230730)
Engine #2 - J85-GE-5 (S/N 230729)

The 1ift fan was installed in a test type wing structure which has
a NACA 65-210 series contour. The 1lift fan rotor centerline was

12 feet from the ground. Since the 1ift fan tested was a left hand
fan, the exit louvers deflected the air forward instead of aft.

The engine and fans were not enclosed as they will be in the airplane.

The pitch fan inlet provided by Ryan has the same contour as the
airplane inlet (Figure I-9C). Some external stiffening was added
to the inlet which penalized the pitch fan an undetermired amount
(considered negligible). The stiffening along with internal ribs
was required to further strengthen the inlet after it had lifted

off the front frame during the early runms.
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A, Lift Fan Installation

B. Pitch Fan Installation
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The engire inlets (Figure I-9A) are calibrated flow measuring
sections and were not intended to simulate the XV-5A irlets. They
have a standard bellmouth contour and incorporate a special

bulletnose to allow for accurate inlet flow measurement.

Each fan was protected by an inlet screen (Figure I-9B typical).

Fan inlet thermocouples were also attached to the screen to provide
for measurement in a low velocity flow field. The screen losses re-
duced 1ift by approximately 0.4%. No correction is made to per-

formance data for this loss.

Ducting interconnecting the 1ift fans and distributing bleed gas to
the pitch fan is flight type XV-5A hardware supplied by Ryan (ree
Figures I-10A through I-12C). The cross-over ducts are shown in
Figures 11 and 12A. Figure 11 shows the cross-over ducts during
trial installation without insulation. A six inch lcong instrumented
section was provided in each pitch fan duct to provide for bleed
flow measurement. The orifices terminating the bleed ducts in
Figure I-12C were used initially to enable testing the 1ift fan
without the pitch fan installed in order to establish its individual
performance level. The ducts were insulated with a 1/2" thickness

of "Fibrefrax" covered by aluminum foil and held in place by wire
mesh, Near the 1ift fan turbine stream, an additional covering of
sheet stainless steel was finally added to avoid erosion (see

Figure I-12A). Another view of the installation in Figure I-12B
shows the "cruise” nozzles which were simple conical nozzles canted
vertically 7° to turn the discharge air horizontal (engines installed
at 5° angle to horizontal)f In this figure and Figures I-7 and I-8A
can be seen an aluminum wall installed on the !nboard side of the
1ift fan to simulate the XV-5A fuselage and to provide represeantative
1ift fan inlet flow conditions.

Non-flight type mounts were used but all frame loads and duct loads

*
Overturning in test nozzle required because of short length,
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Engine Test Inlets
Typical Fan Inlet Screen

Pitch Fan Test Inlet




1 Figure I-10. Pitch Fan Ducts (Ryan VX-3A)
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Figure I-11, Crossover Ducts Trail Assembly (Ryan XV-5A)
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Crossover Ducts From Below (Ryan XV-5A)

FWT Installation Showing Cruise Nozzles

Ducting Installation




were the same as will be encountered in the XV-5A airplane except,
of course, msneuver loads, cross-flow loads, and airplane deflection
loads. The basic facility design is for a right wing fan; the FWT
fan was a left wing fan and the leading and trailing edge fan

mounts were, therefore, switched to establish proper front frame

loading from exit louver turning.

Non-flight type thrust reverser doors (Figures I-13B and 1-13C)
were used to spoil pitch fan thrust as required in the test. Their
contour is closely similar to, but rot precisely the same as the

XV-5A door contours.

The engine flow which would normally go to a second wing fan was
discharged overboard through ducting which was attached to the
cross-over ducts (see Figure I-13A), This flow is controlled by
trimmed conical nozzles terminating each duct and is measured by
instrusentation installed in tLe ducts according to ASME standards.
The thrust from this flow was taken out through a cable located
between the ducts. This thrust and the cable restraint are
perpendicular to the vertical and horizontal load cells thereby
avoiding any effect on 1ift and thrust data,

PR3-TEST DEVIATIONS

The installation was intended to provide the basis for measuring
uninstalled performance (neglects ground effect, inlet closure
hardware, tailpipe performance effect). The interconnecting
ducting performance is inseparable irom the propulsion system
performance and is included in the results as part of the fan

losses., Table I lists all deviations which existed for the FWT,

L%
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Figure 1I-13.

A.

Second Lift Fan Simulator Bleed System

Pitch Fan Test Thrust Reversers
(Nominal Setting)

Pitch Fan Test Thrust Reversers -
Side View
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TABLE 1.

FLIGHTWORTHINESS TEST DEVIATIiONS

Cengenent Test Deviatios Ressos or Plas
A. Lift Pes 1. Staulsted Ryas ismterfsce hardware 1. Kot requtred is Fllightworthimess test setup.
a. Lesdtag end tralliag edge truamioms s. Fltght qualtty, Cemersi Slectric design.
b. Bellacuth to wtsg sesl b. Siatlsr destgm.
c. Extt lowver actustors and support c. Itectrtc screw)schs btut losded tato 1tft fea
brachets resr frame as in XV-3A.
é. Bulietsose cover d. Test weight, Cenersl Slectric destgas, so
closures.

2. ¥o tslet closure hardesre . HNot required tn Flightworthtnesa test setup.

3. Fasm islet screes used Reduce posstdiltty of foretgn object dasazge.

8. Pitch Fas 2, Test type thrust reverser Electrtc screwjschk sctustton; isstiumented for
tempersture, fllght type doors will be checked
out durtag Acceptance tests.

2. Resr frame cover sltered 2. MNole cut tn cover for slipring.

3. Test type 1slet 3. Rysn provided, slagle lsp sesl; ro closure vsnes.

4. Fas tnlet screen 4. Reduce posstdility of foreign object damage.

3. Test sousts 5. Fltght quality, Genersl Electrtc destgn.

C. Esgises t. Bellsouths, bulletnoses and seals 1. idesl contour for flov messurement, Kot tntended
fnr XV-S5A stsulstloa.

2. Tstiptpes 2. Geners] Rlectrtc destgn for EGT cslibrstton snd
\‘ sdjustment ; short for canttlcver Instslistton.

D. Dlverter Valves 1. Actustors snd ltnksge 1. ‘rtgtns) design used. To be replsced by dusl
}tston sctustion tn Acceptsnce test.

&, Bleed System . Staulstes second fsn 1. ’"sed to messure flow split snd sdjust ECT.

2. Mounting Systes 2. Ducts mounted to hsve thermal growth in ssme
dtrection as fsn. Mounts were iInsulsted becsuse
they run cooler thsn 3 o°clock msounts on fsn.

F. Cross-over Ducts 1. Fibrefrsx snd slusinua insulstion 1. More prsctics]l for test ths~ [light type
insulstion.

2. Fuel drsins 2. Added by Geners) Electric XV-3A locstion but
nnt fltght type.

3. Re-locsted point !0 mcunt 3. Required to svoid interference with bellows;
spproved by Rysn.

G. Pttch Fan Ducts 1. Six tnch lastresent spool plece 1 lnserted :nto ducting to messure flow, flow
function snd sound in esch 4uct.

2. Fuel drsins 2. Added to esch spool plece.

3. Fibrefrsx snd slusinus Insulstlon 3. More prsctics! for test thsn flight type
t{nsulstion.
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C. METHOD OF TEST

THRUST FRAME AND MEASUREMENT SYSTEM

The test stand used consists of three frame support structuires
which are cross-braced to each other (see Figure 1-14). The pro-
pulsion system thrust frame is suspended from this structure by
three vertical load cells which are used for lift measurement. Two
horizontal load cells are attached to the trailing edge of the wing

for thrust measurement.

The vertical load cells are Tate Emery Model EU20 hydraulic load
cells. The accuracy of these cells was determined by applying
vertical calibration loads at the 1ift fan center of 1ift and system
center of 1ift. Both vertical and horizontal calibration loads were

applied through a calibration ring (Figures I-15A & B) which in turn

LS

was calibrated using a dead weight testing machine. The 1ift accuracy

is + 1.71% for the 1ift fan and + 1.94% for the pitch fan (Tsble II).

The horizontal load cells are Baldwin strain gage type U-1 load cells.

Horizontal calibration loads were applied at both the wing leading
and the trailing edges. The horizontal thrust accuracy is 1.2.65$
(Table II),.

To separate 1ift fan and pitch fan contributions to the measured
11ft, the pitch fan lift was obtained using the following formala
(refer to the Appendix for derivation):

L = Lyy-o0.01188 L

)
= 0.81690
Where: LPF = Pitch Fan Lift
LVN = Vertical Nose Load Cell Lift
LT = Total System Lift
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TABLE 11
LIFT AND THRUST ACCURACY
Lift Pitch

System Fan Fan Horizontal

Lift Lift Lift Thrust
Load Cell Calibration +0.45% N/A N/A $0.71%
Test Data Accuracy 40.94% i}.?l%* 41.94%* 41.94%
Overall Accuracy +1.39% t}.71% 41.94% +2.65%

*95% Confidence limits, neglecting wind effect.

This formula was derived from load cell calibration data based on
applied loads at a system center of 1ift corresponding to a 10 mph
West wind., Thrust frame geometry is described in Figure I-14.

Run 20 was conducted during 6 mph ENE winds; Run 37 occurred during

15 mph SW winds and yields more accurate pitch fan 1lift values
(see Figure I-55). Analysis of wind influence on thrust measure-

ment and fan performance is included in the Appendix.

TEST EQUIPMENT

Exit Louvers Actuators: Electric screwjacks were used to operate

the exit louvers. Pushrods stop contact was purposely avoided

because of the large forces which screwjacks can develop.
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Figure I-15. A. Vertical Thrust Calibration Fixture

B. Horizontal Thrust Calibration Fixture
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Thrust Reverser Doors: Thrust reverser doors provided were as

nearly like the flight type doors as was economically practicail.
Drawings of these doors are available upon request. (4012028-714,
4012028-715, and 4012017-868). Bulkheads were made to support
the doors and were also similar to the flight type bulkheads in
contour (4012028-735 and 4012028-736).

Facility Wall: A 1/8" thick aluminum sheet was used to simulate

the XV-S5A fuselage wall. It was fitted to the inboard side of the
1ift fan extending straight up for the 40 inches and then leading
into a 15 inch radius to the horizontal; the final section covered

only the position number two engine.

Cooling Air: Cooling air was provided to the exit louver actuators
and position transmitters. Cooling air was also required to purge
the fiberglass pitch fan inlet because hot discharge air was being
forced into the cavity of the inlet during reversed thrust test
points. This ‘pcurred because there was no positive seal between

the pitch fan rear frame and the fiberglass inlet closure.

"Cruise" Nozzles: The two 'cruise' nozzles had provision for

trimming the engine discharge area. Drawing 4012269-936 showing
the detailed construction is available on request. The nozzles
were interchangeable (via Marmon clamp) so that one, which contained

32 thermocouples used to calibrate the engine Tt harness, could be

5
tested with each engine.

INSTRUMENTATION

The total instrumentation provided for the test is listed in
Table III. Operational and research type instrumentation is

identified.
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TABLE 11I. INSTRUMEXTATION ]
.’
Item Losation Plane Senser Resseut Quastity Purposs g
1 Sagine talet 2.8 Static prossure (vall) 100 in. 6,0 sane ¢ Engtae flow megsuresant.
2 Sagine talet 2.¢ Total temperatare (CA) Digttal =v recorder * Engtme fiGw measufwment, carrectins
ongize perforsadce.
] agise terbine diacharge 9.1 *Teznl tempersiare (CA) Seatos meter and 1 Nositor exgime performssce asd
Digital mv recerder engine powe:.
. Sugive turbive Clacharge (¥} Tatal pressure 0 1e. 6 aaso a* Exatec powsr.
» Bagive terbine d1ncherge 8.0 Tetnl tewperatare (CA} Digite! wmv rmcorder » Csliorete stattom 3.1 BGY harmess.
] Tae reter diocharge 18.8 **Total Jressure 100 sm. l’o wene u' Tas pressure rise.
7 Pitch fue screll talet 18.3 Totsl pressure $0 ta, C. neno I3 Poue.- and meighi [low to the pitch fea
» Piteh fue screll inles 1.3 Stattc r.eesure (wall) 100 tm. :20 wamg 2* Weight flow to the pitch fer.
B TLUN =S
» Overbesrd flow 5.3 Total temperature (CA) Oigital mv recorder »” Reigr1 flow overboard.
1 Overseird flew 3.3 Statfc pressure fvall) 060 1a. 6 meno s Wetght flow overtoard.
1 Overbsard fles 3.3 Total pressure 0-100 in, c,o nano n* Welight {low overhoard.
12 Pttch fam 1nler 2%.0 **Static preesure {mall) 100 tn. 'z° waso 12* Pitch fwa flow.
13 Pitch fua roter dtacharge 20.¢ *eTotal pressure 100 ts. Izo meno 24° Pitch fan pressure rise.
14 Slipring (fam) - Tote! tempersturc (CA} Diel saze 0-300°F ® Bearing tempersture.
19 Lifr fue Imiet tempersiure 10.0 Totel tempermture (CA) Drgitsl mv recorder s Correcting fsn performacce.
18 Pitch fua ialel tempersture 20.0 Toilal tesprrature (CA) Tigital nv recorder ] Correciing pitch fen perforesnce.
1 Pich fua duct and - *e(CA) Thermocauple Digitel mv recorder 32° Skin semperature sessurcmcnt.
reverser door
1 Pitch fan duct o e+30und prove Tepe recorder 1 Sound pressure level.
1w J88 talme 2.6 Bousdary leyer premsire 100 :n. 4.0 wano 10" Fios calibration.
20 *Cospressar discharge stetic Kolswan zsge 0-200 1ir. l' Monilor engine performence.
Pressure C.
n SLift fua Besriag T.C. (CA) 0-400°F (CA) gege P Fan besring tempersture.
n *Pitch far besring T.C. (CA)  0-420°F (CA) coge ® Pitch fen bearing tempersture.
n *Fiow potter Berrley 1* Puel flow.
k] SIngipe ol} teEpersture {CA) 0-400"F (CaAY 1 2 or 3* Engine oll tespersture.
k-1 ®Fuel pressure trensducer 0-800 paig gege 1 Fuel control pressure.
26 %011 preseure traneducer 0-200 po l‘ 011 pressure.
27 *Pngine tachb generstor 0-16,000 rps tech 1* Engine spesd.
E L *Fes  upeed pickup Tech, Ssnborne, end lb Fan epesd
Berkley
2 *Pizch fan speed picsup Tach, Serborne, and g Pitch fan specd.
Berkley
30 *Ingine vibrstions 0-10 mile with Iy Engine vibes.
70 cycle filter
» ’
3 *Fea vibrations 0-2C atls eith 2 Fsn vibes.
10 cycle filter
32 *Pitch fen vibretions 0-20 mile eith ® Pitch fen vibes.
10 cycle Iiiter
33 *Throttle posftion Seleyn goge ) Thrcitle position,
34 *Diverter valve position Light, on snd off 1* Diverter valve positlon, o o
micro seitch indicetar
h
s o9xit louver pasiiion srhynoun -30° 2 Exit louver position.
to .80 Qo
b
3 *Pitch fan thrust reverser Seleyn gege 0° to 120° 2 Thrust reverser posttlon.
7 Pitch fen rotor espiade atraln . Stress messurement, T
» Lift fan rasr frame *sBtator strain gage » Stress wessurement,
.w
3 Lifs fen rotor **Plade streln gage 10 Ptress wesaurement.
40 Lift fen lnlet vaoe *%Btreln gage 1 Streas wessuresent.
-n
41 Lift fan rotor *"Roteting thermocouples 3 Torque band end shaft
tweperature, .
43 Pltch fes rotor **Rateting thermocouples 2 Torque dand tamperaturs, -
43 Pltch fan front frame *eFrame thermccouples 4 Frame tempereture messures:nt.
®3wo eats required - one per engine. Bone set only. “Used on esch engine to ce!ibrate the EGT harnens. I
.
.Op-nuono! instrusentetion. Nesearch instrumentetion
_38_ I
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4. TEST PROCEDURE

A detailed test plan was prepared (included in Volume III) based
on Specifications 114 and 115 which were complied with except that

wind velocity usually exceeded the 5 mph level specified.

The order of the test was as follows: £

Performance Calibration

Cycle #1 - Cyclic Eadurance

Cycle #2 - Constant Power Endurance
Cycle #3 - Cyclic

Cycle #4 - Cyclic

Cycle #8 - Constant Power (Partial)*
Cycle #5 - Constant Power

Cycle #6 - Cyclic

Cycle #7 - Constant Power

Cycle #9 - Constant Power

Cycle #10 - Cyclic

Cycle #8 - Constant Power (Completed)
Rotor Penalty Test

Performance Recalibration

*Delayed for potential exit louver penalty. Louvers later considered
unsatisfactory so run on rest of hardware was completed at the end of
the test.
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D. CALIBRATIONS

1. INSTRUMENTATION SENSORS AND SYSTEM

Table IV lists all sensors and system calibration methods and
test accuracies pertaining to the FWT. Diverter valve inlet
pressure and temperature instrumentation are shown in
Figures 16A and B. Lift fan and pitch fan sensors are shown
in Figures 17A through G and 18A through F.

2. THRUST FRAME

Thrust frame accuracies were presented in the previous section.
The load cell calibrations used are shown in Figures I-19, I-20,
I-21, and I-22,

3. OVERSPEED LIMITER

R L A St int R AR I i

A bench test of the overspeed limiter was made prior to flight-

worthiness testing. The results are shown below:

Warning Power Warning
Light On Cut Back Light Off
RPM  %RPM RPM  %RPM RPN %RPM
Pitch Fan
Spec. 4074 100,00 4481 i10.00 - =
Pitch Fan
Test 4073 99.98 4477 109.89 3936 96.6
Lift Fan
Spec. 2640 100,00 2719 103.00 - -
Lift Fan
Test 2652 100.45 2730 103.42 2562 97.1

Since all warning and power cutback

- - -

-4] -

functions occurred with 4 0.5%




TABLE IV,

INSTRUMENTATIOR ACCURACY AND CALIBRATION

Bwseriptise Seele Tnd.e Acwurscy Nethod of Caltbratten and Resarhs
1. AIN AXKD A8 TRNEMIVIE EASULIENT Cxremel Aiumel vere used . Bystea
resiotance for esch thermocomple chached sa lese thas N ONMS.
Tesperatures sare recerded s digital aillivaltl recerder with
® serc ané full scale catidratien esigmal Weing fed ts recerder
ot sll times,

J83 fsiet tewpe-sture -10 to 18 °r (wv) s 3% Ispressed calibration veltlage ca eysisn. Checked therme~
couple ve. embiest tempereters.

308 Turbtsn sischargs lempersiure = - 1000 % o) g 1% Atrcreft type KT swter - fapressed calibretien voltage.
Digital mv recerder - calibration rakes instailed aft of
sagiea harsees.

383 Overdeard bleed -mb - 1500 av) z 0% improvred calibratios veltage ea syetes.

Lift fes 1slet tempersture =10 ta 140 .av) z w°r Impresssd calibration voltage oo syetem. Checked 1herme-
couple ve. smbisat lemperature.

Pich fes ialet Semperature =10 t¢ 140 ‘s (am) T »*r lapressed calibration voltage om systes. Cheched theras- -
cauple va. eabiest tempersture.

1,

Lift fen bearing tempersture () mb ~ 400 °p z «°r Impressed calibeation voltage oa syetes.

Viteh Fou boar.ng tempsrstere aad - 400 °y t l°1 ispreased culibretion voltage oa syetes.

Lift fes retating tempersiures (3) b - 1200 ° t 1% impressed celibratien voitage on syatem. LAN recorder has
ose chansel for costisucus calideration sigsal.

Pitch fam retating temperateres (3) b - 1200 % z 19% lapreased calibratton voltage om syets LA recorder has
ome rhasmel for contisuous calibrstion “igmal.

111, AlLN AND GAS PRERSURE MIASUREMENT A1l mar meters cheched for comtisulty. Wpecific grevity of
mmncmeter fiuld checked.

J8o felet beundary letal pressure 0 - 100 i1sches lzﬂ t .03 te. I’D

J83 1elet etetic pressure 0 - 100 techee l’o t .03 ta. n’o

J8S Turbiae discharge tetal precsure 0- 60 teaches l' g 03 ae. l.

Fitch fem scroll 1elet tetsl preasure 0- &0 1sches l' g <03 1e. l'

Piteh fon scroll telet etatic pressure ¢ - 100 taches '10 t .03 1a, l’o

Overbeard bdlead totsl pressure 0 - 100 Laches, t .08 1c.,

Merias Bluo Neriam Blue

Overbosrd bleed atotic pressure 0 - 100 techee, s .03 1a.,

¥erias Slue ¥eriea Nlue
1V, J85 OMBATING PRESTURE MEASUREMENT

Cuvpresaor diacherge atatic preasure 0 - 200 i1nchee l' t -3 1. l. Kolaman gage callibreted eith lad preesure steadard.

Mcl preerure 0 - G polg $ 10 pm1 Gage calibrated eith 1ad presesure atsadard.

011 pressure 0 -~ 200 polg t 3 et Gage calibreied wilh iad preseure atandard,

¥. PFAN ARD ENGINE NPEED MEASURKEENT

J8S Npeed 0 - 1M,006 rpe = 10 rpm Berbley, Tachometer 1ndicator and Banborme recorder

1ihrated e11b known frequency.

Lift fen opoed 0 - 3,000 rpm + 1 rom Beriley and Jeaborne recorder calibreted eitd kmown
Irequency.

Plich fas apeed 0 - 3,000 rpm + 1 rpm Berbler and Bandorms recorder calibreled eiinh kmows
fregquency

¥1l., VIBMATION MEASURKMENT
Jo3 Vinrations (4 per espism) 0~-10 slls z %ot Pickupe a1d mcunts calibrated on a shake tahle, Neters
Reading calihraied vith known volisge. (70 cycle fllier)
Lift fas vibrations (3) 0 - alls o of Meters calioraled eiih known voliage (10 cycle filter),
Readiay
Pitch fam vibrations (3) 0 - aile ” of Metera cal.br- - eith &mows voltage {10 cycle filter),
Readlng
V11, OTEER PAMAMETERS MRASURED

Mechenical atress Jcopea and recordin) 1apse calitrated defore and aftar
sach run. MRefersnce nbanasl recordsd uva tape
coatloucualy.

Puel flov measuremest 0 = 3,000 v e, 1 30 idenr. Tiow eater naiihraled on flow sester teat atsnd.

Taroitle position -3 to 138 deg. - Calihreted oith eapine apoed ia eapine chechout.

Oiverter vaiva poaition off or om cruiae or - Phyaical chendoul.

18t

Nait louver position -10 10 80° den. z ° Phyeical caithratlon w1ih pendulum type protractor.

Thruat reverser positliom 010 uo“ teg. r 2° Phyaizal caiidration elih level 1ype proiractor.

J8S Engine 011 iewperelure amd - 400 “r * XO°1 lapre d celibreiion voliage on eyeles.
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Diverter Valve Inlet Total Pressure Rake

Diverter Valve Inlet Temperature Harness
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Figure I-17.

Lift Fan Bearing Thermocouple

Lift Fan Rotor Strain Gage Instrumentation
Lift Fan Slipring

Lift Fan Rear Frame Strain Gage Application
Lift Fan Rotor Discharge Pressure Rake
Lift Fan Vibe Sensor

Lift Fan Speed Sensor

.

Mmoo w>»

-44-

Xy

| I —

]

-
g

e



boved fowoed (el GEHD GEN S

8
Sy

4 Figure I-18. Pitch Fan Vibe Sensor

Pitch Fan Speed Sensor

Pitch Fan Speed Gear And Bearing Thermocouple
Pitch Fan Rotor Stirain Gage Installation
Pitch Fan Slipring Assembly

Pitch Fan Rotor Discharge Pressure Rakes
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F.
E

of specified values, no adjustments were made to the original

setting within the electronics component.

The electronics component incorporates an offset function to
permit a running demonstration of warning and power cut back
functions without actually operating the fans overspeed. This
offset function was used to demonstrate the overspeed limiter
as required by Specification 114, A bench check of the offset

function was also made as follows:

Warning Power Warning

Light On Cut Back Light Off

RPM  %RPM RPM  %RPM RPM  %RPM
Pitch Fan 3275 80.4 3591 88.1 3142 77.1
Lift Fan 2331 88.3 2398 90.0 2242 85.0

PZRFORMANCE

System performance was calculated from Runs 19, 20 and 37 data.
J85 bellmouth flow calibration and J85 EGT harness calibrations
are shown in Figures I-23, I-24 and I-25,

AMBIENT CONDITIONS

The barometer used is a permanently installed ingtrument central
for all FPLD testing. See Appendix for documentation of its
calibration and accuracy. Aabient temperature was read from a
thermocouple located at the North end of the test cell. It is
mounted about 3 feet away from the building and about 12 feet
above the ground and is shielded from direct sunlight.
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E. RECORD OF TEST

TEST RUN CHRONOLOGY

Table V presents the test rum chronology including operating

times and significant events and observations.

STATISTICS OF TESTING

Table VI is a summary of operating statistics defining the

general content of endurance testing accomplished.
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TABLE V. FLIGETWORTHINESS TEST CHRONOLOGY

L1t Pee (003) Fiteh Fam (001) (Ptvorter Valve (003) Diverter Valve (004)
e Tise Totel ime Time Tetal Tine Tine Tetal Time Tine Total Time
Re. | 37 [+ ) (here:mina) ( ) (are:mize) (Wre:mins) (hrs:mins.) (hes:aise) (hre:mise) Remarks
1-18 - - »:11 - 6:02 - 38:48 - 4@0:30 Preliminary opecstion.
10 11/5/9 2:50 "3 0:38 233 1:40 1:40 1:48 1:48 Cruiss performance cslibratton. Reached temperatuse
linitia oa pitck fas from: frame.
» /M0 :50 8:38 $.38 6:38 8:19 T:50 $:00 Left fas snd pltch fas performance cpitdraties {is-

cluding translssta) ihrust reverssrs ast at maxtmer.
issulaiion addss between piich fas acroll to fromt
framé souwaie prior to ruc. Fibergiaa. telet pulled
up from piich fan froai frume. L1ft f2a circwlar ia-
let vame (1adoard-fc.eard} lSading edge seperated ard
crached through sprt weld (replaced prior tc Mus 21),
Leading odge and apcl weld cracks occurred ia (wo la-
let vasea (suthosrd-forwsrd & iaboard aft) - repeired
prior te Mun 21, luproperly essembled eagiss ot] tesk
rellef viles vas reassesbted after taia rue.

n 11/%/63 1:48 8:21 1:49 6:21 J:03 11:02 3:0 10:49 Pitch fea performance recaiibratiom. Regds cycle
Mo. 1 {cyclic sndurance) - interrupted after | hour.
Pitch fan 1alat pulled svsy. High pitch fas froat
frase temperajure st mix, reversed thruat, IExit
louve! 7 was zrachked om preasure atde asd s apct
weld had pulled 1o0ss (repsired prior to Mu.s 22).
Louver #23 removed by miataks, Replaced mut ssd bolt
om left hasd piich fas mouni after Ruam 21 (oririaal
ssi and Mlt vere loose).

2 11/27/03 2:27 11:38 2:37 11:50 6.3 16:38 $:.41 18:36 Cycla Mo. 1 cjil!c smdurance comtinued. @$iarted
cycle a1 30 mia. (30 =ia. to re-rum) st 45 mia. cycie
tiss engiss #1 flaned oui - 14 eta, isterruptlon. Al
32 hra,, 1] miss. cycle time, went off achedule 1 hr.

3 for viattor desosairatiom. A buckle sas noted at

9 thia timo ia ike forwsrd torque band. At 4 ara,,

22 etes, cycle iime, eont off schedule due to A

pttch fas fromt frame iemperature. During th'n

taterruptiom (10 hra., 40 siss,) tbe area beiwees
pttch fan and fibergiana iclet wes covered wiih aheet
asatal, Completed Cycie No. 1. The repair plug weld

2 louver #17 pulled cut, (repsired prior to Muc %23).

Crack is apot weld oa lebosrd-foreard circular ieiet

vane (repaired prior to Rua 23). Louver #18 and

| louver #1) crucks were foued ssd repaired. Completed

sealiag betwcea pitch faa and ialet efter Mua 22,

E -3 11/28/83 4:00 16:50 4:00 15:50 $:29 232:07 $:27 22.08 Cyclo Mo, 3 (comataat power endurasce) begua. 3Shut
dows at 3 kra,, 20 & . cycle tiga, Noted buckle in
g aft torque bend. Cycle Wo. 2 completed. Torque beeds
1 eere segmenied after Mue 23, Louver #18 crecked a-
rousd repelr weld, 1t waa removed asd repsired agale,
Cracka sere fouad 1a all four circular inlet vanes
and atop drilled pricr te hun 24.

24 11720/62 3:58 18:37 3:3% 16:37 s:08 28:12 §:01 26:07 Cycle Mo. 3 (cyclic eadurssce) began asd completed
without taterruptiom. Performaece check of pitch fan
sade before ataril Cycle No, 3, Found and atop
drilled c ks 18 leadlag edge of circular vane
(outboard-forvard).

e o

28 1173062 J:08 23:73 3:08 223:0 $:22 33:34 $:20 33:27 Cycle No. 4 (cyclic endurance) pegun. Case off
achedule at 2 hra., 12 slaa. to lrnapaci hardware;
noted hreak near afi torque band buckle - 43 aie.
ipterrupiton. Compleied cycle No. 4. Stop d-illed
crack 1n outboard-aft circular vane after Rup 28,
Aemoved louvers #23 acd 3¢ to epalr end caps afier
Rue 33, Removed flat door from diverter vslve 003
to repluce aiaalng beai shleld after Run 23, Ad-
Jusied acroll frla and overboard hleed area to
re-tria flow apllt and KGT,

a6 12/1/82 1:38 24:26 1:28 24:28 1:87 LD 1:54 38:21 Cycle Wo, & {(comatant power eedursace) begun and
iaterrupted afier to repalr louvers
and vanes. Removed louver #22 and repsired four
locae 3pot eelds and & crack tn leadlng edge. Re-
moved louver #18 and repalred crack in apot weld on
auction aide. Removed iwo clrcular vaeea {ouiboard-
L forwvard and cutboard-sfi) and selded cracka. Noied
crack om other slde of aft torque beed buckle -
removed piece of bend at buckle.

a7 12/32,82 4:00 28:26 4.00 26:29 414 3643 4:11 38:32 Cycle No, % [conatant power endurance) begun and
compleied without inierrupiioe except for crulae
eeduraece ehlch dome during Ruea 33, 14 and 36,

1 Exit louver #22 cracked at laboard leading edge aed

replaced after Run 37. Louver #36 buckled aad

replaced afier Run 27. Louver #32 falled due to

under cut eeld - rveoved and repalred prior to fun 2k,

x‘ Louver #33 eas resoved to repalr s pulied out apot
3 1d. 7he louver area for louver #17 cracked and
r‘ replaced, The cuiboard-aft circular vane eaa

cracked due to laproper asseshly. Cracks alao
occurred in outboard-foreard asd inbosrd-foreard
circular vanea. All cracka were atop drilled.

a8 123/62 3:22 31:81 3:22 31:81 3:81 43:38 3:50 43:22 Cycle Ko. 6 (cyclic endurance) begun and completed

without iuterruption except for crulse endurance
which eaa dose durlng Runa 33, 34 and 36,
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0 12/4/43
n 12/5/83

!
!
1 ..
I
I

2364 12/6/82

- a3 i28/02

. E L] 12/1/63

a7 12/7/62

2:20
3:93

0:00

4:39

36:0
40:01

43:27

4ar:28

:22

43

36:56
40:01

43:27

027

47:36

46:22

TABLE V,

2:38

$:04

4:42

2:03

(Continued)

49:08
33:47

70:22

»27
2:41

3:03

40:49
93:30

s:10

70:08

Cycle Bo. 7 (cametant pever esdurunce) bagus. Mmt
oove sfter 2 hrs., 6 alrs. cycle time bucsuse
lexver #22 had cens off. Alew replsced lmvers 81
and 34 and repuited leuvers 218 and 3 prier te
conpletion of cycle Neo. 7. Removed and Topalr
®ulded tow clrcular lolet vemes st thie timp (owt-
deard-ferverd and sutheard-sft),

Cycle Ko. 7 completed.

Cycls Fo. § (censtast power snduranse) bogun. Cysie
vas 1sterrupted ot 1 hr., 30 miss. to shut desn for
oad of shift. Leuvese 917, 16, 53, 20 and 38 wece
renoved £ad repaired during this slmtdwwn. Step
drilied srachs sa tes cirsular venes (suttesrd-eft
and lubsard-torvard). Roted gulled epst wold o
uthserd-aft ciroular vaes ~ 56 repaire asde.
Conpletied cycle Be. 6.

Cycle Be. § (cyclic endunnce) bagus and eapleted
withent loterruptiow except for crulse sadurasee.
Conpleted 6 ains. of reter pemsity time (syslic
sadyrares). Koted miser desting of 111t fam turbise
Suchete.

Cruiew sadurasce Bele-up ruse.

Crecle Bo. 10 (comstsnt pover endursase) bogwn sad
cenpleted, Canploted 33 aiss. of reter pemalty
ties (cycllc and censtent pover cnduranee). [lated
alesing 111t fan reter carvier tad and extonsive
damage 10 11ft fan turbiow duchete, Neted hread
1e ferverd tergue haad eppasite peint 1a =ft head
where buchle had broken swt.

Canpieted crules sndurance., Completyd fl.ght-
wserthlnese tout sedurance testiag.

Perfornance recalidrs'.ou run. Cempleted Ylight-~
worthlouss Test.
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TABLE VI
X353-3B PROPULSION SYSTEM TEST STATISTICS

Piverter Diverter

Lift Pitch Valve Valve
Item Fan Fan 003 004
Prelixinary Operation 29 hrs, 9 hrs. 39 hrs. 40 hrs,
Perforaance 9 9 12 12
Cyclic Endurance 18 18 29 29
Conatant Power Endururce 22 22 24 24
Totals 78 hrs, 58 hrs. 104 hrs. 105 hrs.
Timn at Max. Powor, hrs. 22.5 22.5 34 34
S .agle Engine Operation, hrs, 2 2 - -
Time at Critical Speed, hrs. 2.5 2.5 - -
E Throttle Bursts 82 82 142 142
: Throttle Chops 76 76 132 132
3 Thrust/Lift Conversions 46 46 46 46
E Lift/Thrust Conversions 46 46 486 46
E Starts = = 38 37
% Overspeed Checks 12 - -
Maximum Test Speed 102% 108% - -
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F. TEST DATA

The test hardware measured weight is presented in Table VII. Pro-
pulsion system total weight including a second 1ift fan is estimated

in the table for reference.

Comparison with FRV Specifications 112 (Table VIII) and 113 (Para-

graph 3:12) shows the following results:
Specification Actual

brod food Gl SEY UOE I s e

Weight . Weight
Lift Fan Group 838.6 1bs. 786.8 1lbs.
Gas Generator - Diverter Valve Group 460.9 1bs. 462.7 1bs,
Pitch Fan Group 105.0 1bs. 112.5 1bs.
Misc:1laneous Controls and
Instrumentation Group:
‘§ Lift Fan/Diverter Valve 13.0 1bs. 8.7 1bs.
- Pitch Fan 4.0 1bs. 0.5 1bs.
-t Research 42.5 1lbs. 27.7 1bs.
1
ot 1. CONDITIONS OF TEST
. Flow Split: To establish the gas power proportion delivered to
; each test component the fan scroll areas and the overboard bleed
. system areas were adjusted to (1) establish rated EGT and (2) to
i comply as closely as possible with Specifications 116 and 117
b
flow split requirements. The pitch fan scroll area can be ad-
3 Justed at assembly only and is, therefore, fixed for a given
- installation. For the FWT the various area settings were as
follows:
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- TABLE

V11

ACTUAL WEIGHT BREAKDOWN

Propulsion
Sub System
Group Component Assembly Total Total
LIFT FAN
Rotor 276.72
Front ¥rame & Scroll 290,07
Rear Frame & Exit Louvers 219.97
786.76 1,573.52
PITCH FAN
Rotor & 3haft Assembly 41.28
Front Frame & Scroll 48.01
Rear Frame 23 22
112.51 112.51
DIVERTER VALVE
003 88.67
004 88.67
177.34
J85-5
230729 374.00
230730 374.00
748.00
INSTRUMENTATION
Operational:
Lift Fan .90 1.80
Pitch Fan .50 .50
Diverter Valve .58 1.16
Research: ¢
Lift Fan 19.68 27.40%
Pitch Fan 7.99 5.60%
Overspeed Control .25 7.25
36.90
EXCEPTION:
EXIT LOUVER

POSITION TRANSMITTERS

*Reduced requirements for flight test
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l Run #20
l Pitch Fan Design Lift Setting

(x 81.5% Max. Total Area)
l Lift Fan #1 Engine: 5 of 8 Vanes Closed

#2 Engine: 2 2/3 of 5 Vanes Closed
I (= 85% Max. Total Area)

Run #37

I Pitch Fan Design Lift Setting

(=~ 81.5% Max. Total Area)
% Lift Fan #1 Engine: 3 of 8 Vanes Closed

#2 Engine: 2 1/3 of 5 Vanes Closed
1 (= 91.5% Max. Total Area)
-
'E Initially or Run #20 the measured EGT was slightly low; during the
. run (at Reading #559), the overboard bleed area was reduced to

o establish rated EGT. The difference in test conditions during

§ Run #20 are presented in Table VIIIA and VIIIB, A further adjust-
ment of the test conditions to more closely meet the specification

i standard was made for the recalibration Run #37 as indicated in

Table VIIIC; both 1ift fan and bleed areas were readjusted.

b Wind Condition: The prevailing wind at the test site is Westerly
-. and is8 normally between 5 and 10 mph. The test specification
e condition of 5 mph or less could not be met at any time during the

FWT. No correction is applied to the data for the variation in

1ift fan power absorption with wind which has been discussed in
TCREC Technical Report 62-21%.

]

*General Electric Company, R62FPD306. This report is based on test re-
sults with the X353-5A 1ift fan. The same characteristic 1lift change
with wind should not be applied to the X353-5B fan but the report is
useful in presenting background for this phenomenon. The X376 power
absorption when installed using the XV-5A inlet should be unaffected
by wind based on similar X353-5A test results with the fan installed
using a deep duct inlet.
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TABLE VIIIA
GAS POWER DISTRIBUTION
RUN #20 READING NUMBERS 542 THROUGH 558
Paraseter Units Engine #1 Engine #2
3
{ Reading 550 558
e
NJss/fez % 101.0 100.8
%o 2/6 2 1b/sec. 43.20 43.78
'2 1b/sec. 43.96 44.28
lf 1b/hr. 2640 2685
'5 1 1b/ke. sec, 44.59 45.03
] '5 1 Leakage 1b/Ae. sec. 44.33 44.67
; : o
T5.1 R 1674 1686
(l’t/l’s)5 3 .14 1.13
'5 3 1b/sec. 20.18 19.70
(Pt/P')15.3 1.027 1.028
'15-3 1b/sec. 5.05 4,91
1 'LF 1b/sec. 19.10 20.42
F '5.3 % 45.52 44.10
) I15.3 % 11.39 10.99
'LF y 3 43.09 44,91
APF (% of Max.)* % 81.4 81.4
i Ay (% of Max.)* % 88.6 88.6
! N V80 % 71.1 72.3
{ L /5, 1b. 3830 4022
3
; NPF//e20 % 80.3 79.5
{ LPF/62 1b. 1066 864
g *Scroll area settings.
*

-62~

- "Rt ek b T AR, B e R L [




RS

TABLE VIIIB
i l GAS POWER DISTRIBUTION
. RUN #20 READING NUMBERS 559 THROUGH 644
' l Parameter Units Engine #1 Engine #2
] l Reading 566 566
. . 99.76
N,g5/0, % 99.6 T
J l w/8,/8, 1b/sec. 43.04 43,60
'2 1b/sec. 43.11 43.64
2 w - 1b/hr, 2680 2760
4 l LA 1b/h&. scc, 43.85 44,41 i
v, | - Leakage 1b/be. see, 43.50 44,05 ;
E : o :
~ 1708 1699 :
.128 1.118
| (P./P), o 1.12
E l w5 A 1b/sec. 19.60 19,25
] . 1.028
| (P, /P ) ¢ 4 1.029 02
: ) r.o
1 I 115-3 1b/sec. 5.25 2
' wLF 1b/sec. 18.65 19,78
; . 43,7
I L % 45.06 3,70
] ) ¥is 3 % 12.07 11.40
LA % 42,87 44,90
* ;
I App (% of Max.) % 81.4 |
1 *
; A p (% of Max.) 9, 88.6
I N A8, % 96.82
L /8, 1b. 6996
I Nm_,/./e20 % 104.17
Lop/8, 1b. 1723
I *Scroll area settings.
i1
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TABLE VIIIC

GAS POWER DISTRIBUTION
RUN #37 READING NUMBERS 1031 THROUGB 1051

Parameter Units Engine #1 Engine #2
Reading 1041 1041
NJ85/‘/62 % 99.0 99.4
we,/5, 1b/sec. 42.50 43.06
!2 1b/sec. 41,11 41,89
'f 1b/hr. 2485 2615
'5.1 1b/hr, 41,80 42,62
'5.1 - Leakage l1b/hr. 41.46 42,28
ohe °r 1686 1693
(Pt/Ps)5.3 1,128 1,122
'5.3 1b/sec. 18.30 18.48
(pt/Ps)15.3 1,028 1,029

| '15.3 1lb/sec. 4,81 4,88
'LF 1b/sec. 18.35 18.92
'5.3 % 44.14 43.71
'15.3 % 11,60 11,54
'LF % 44 .26 44.75
APF (% of Max. )* % 81.4

g ALF (% -of Max,)* % 9i.5

e -

g. NLF//: %. 103.93

: PF'Y V20 :
LPF/62 1b. 1935

y
*Scroll area settings.
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Another effect of the wind on the data evaluation is treated in
the Appendix. This has to do with determining the proper pro-

portioning of total measured 1ift between the pitch fan and the
1ift fan and is not an additional influence on total 1ift or fan

performance.

J85's VERSUS X353-5B SPECIFICATION ENGINE STANDARD

The station §.1 fliow function (;g%) was calculated from measured

parameters for each J85-GE-5 engine used in the FWT. Both engines
when operated in the cruise mode at the design area for rated EGT
developed the flow function corresponding to the specification

standard.

For the 1ift mode the EGT condition was not precisely met which
resulted in some small variation of engine flow function from
standard for the performance checks. In Tables X and XI
presented later, the maximum rating conditions have been
corrected for any deviation in flow function from standard by
interpolating Figure 31, FRV Specification 112. The maximum

correction applied was minus 21 pounds.

COMPONENT PERFORMANCE RESULTS

Cruise Mode: Thrust, fuel flow, EGT and SFC for each engine/

diverter valve combination are presented as a function of engine
speed for the performance calibration and recalibration in
Figure 1-26 through 1-33. Specification 112 performance is in-

cluded for reference.
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Figure I1-27.

-67-




3|
i
~i
T
1t

)

)l 1ot ,....“ o G
L1 HESRsRasy: .8 5
it 15 ey i1
o ERoa ; S HE
5 . wlﬁ PPy | et
! 43 * 1 : .
m H S
' Y
Pt e = 9 & ik == : A
A g i
r . T H T T “4
o - 1 R I
it 114 il 11777
N AER 1 IBEA]
5 - {0 10 8 [ 1
—1— T & T i
=f e R B i ! 1
- _4~ i
4 _ S |
o nqu. .

rrg T : :
T Tl | L
1 ! Ead I ]
[N 8- ne ,
NERENRY-{ o L
T
TS
B -
IR A R
B ot et o B —_ — t—1- —4 )
-+ 1 -t - e o ol S S . S
E Wm. | NN
1 et
?%%F - ‘m L
BEEEE TN R “ ; 4; |
T SO AR SN .wmﬁmw
S iij = - i.rﬂ—‘
= o o - i t
® I
=S H-H il
TR R
T T 1]
[T
b o - Iv‘r ” +
b L -8l L ,__* }
B i BN KM
1K L - f.H !
L ] § ".. ' . :
_ | —t- L 1
RS .%., I i
|
= i e

Corrected Fuel Flow Vs Corrected Speed, #1 J85
(Cruise Mode)

Figure I1-28.
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These data are presented for an ARDC sea level standard day.

Ram drag correction was not applied to the cruise data. The
difference between the Run #19 and Run #37 calibrations of a 60 1lbs,
thrust is closely the value of a ram drag correction which could be

estimated from the change in average wind conditions.

Lift Mode: Figures I-34 through I-35B present the measured re-
sults during the performance calibration (Run #20) with EGT, fuel
flow, 1ift fan 1ift, horizontal thrust, pitch fan 1ift and fan
speeds as a function of engine speed. Because of the specific
pitch fan scroll area selected for tne FWT, the bleed flow to the
pitch fan was 11.5% comparec to the required 10.6% at the pitch

fan design lift setting as descrited in Specifications 112 and 113.
Figure I-36A and B show the mensured 1ift fan and pitch fan results
of the FWT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>