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i REMTECH INC. RTR 069-2
FOREWORD

This is the final report presenting work which was conducted for Marshall
Space Flight Center (MSFC) in response to requirements of Contract NAS8-34590.
The work presented was performed at REMIECH's Huntsville office and is entitled
''AOTV Low L/D Preliminary Aeroheating Design Environment'’,

The NASA technical coordinaiion for this study was provided by Mssrs. Lee

D. Foster and Peter R, Sulyma of the Thermal Eavironment Branch of the Systems

Dynamics Laboratory.
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NOMENCLATURE
D Diameter
h Heat transfer coefficient
P Pressure
q Heating rate
T Local radius
R Total body radiue
T Temperature
X Axial distance from brake face
a Angle of attack
r Radiative cooling parameter
€ Bmissivity
p Ratio of freestream over post shock density
) Shock stand-off distance
SUBSCRIPTS
T Radiative
0 Brake center
P Payload
ref Per Fay and Reddell Hemisphere of brake diameter
L Wall
2
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INTRODUCT ION

Aeroassisted orbital transfer vehicles (AOTV) could be the key to signifi-
cant reductions in fuel and increases in payload for orbit changing vshicles.
The reusable aeroassisted orbital transfer vehicle substitutes aerobrakimg in
the upper atmosphere for comventional retro-rocket burns to reduce its speed as
it returns from high orbit to low Earth orbit,

To achieve geosynchronous orbit, an AOTV must provide an additional 14,000
fps. to the 25,000 fps. velocity attained by the Space Shuttle, To returas to
low Earth orbit, an additional 14,000 fps. increment from aerobraking or the
propulsion system is required. 1In order to make large plane changes, it is
desirable to move from geosynchronmous orbit to an orbit of 5 times as high to
make the plane change. This condition provides the most severe aerothermal en-
viromment during the high altitude aerobraking maneuver,

The current work focuses on the aerothermal environment to a configuration
with a brake face which exhibits a low lift-to-drag ratio (L/D) of below 0.75.
The 5 times goosyuchronmous (5 x Geo) orbit entry was selected as the design tra-
jectory., The available data base and math model is discussed, The resulting
preliminary design enviromment is documented, Recommendations as to how the

design enviromment may be improved through technological advances are given,
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SECTION 2.0

AOTV DATA BASE

An initial wind tunnel test was conducted to obtain heat transfer data of
the 1ifting brake concept of the AOTV. This data is presented in Ref. 1 and 2
where Ref. 2 contaiuns the entire data base, The geometry of this concept is
shown in Fig. 1. The brake face is deployable and consists of a rib structure
covered by fabric. The payload is cylinderical in shape,

Phase change paint was used to oltain the brake face data of Ref. 2. The
peak heating rate trends with angle of attack are shown in Fig. 2 and 3. The
maximum heating rate occurs at the location on the e¢dge where the shape changes,
The trajectory used for design is discussed in detail in Sectiom 3,0. This tra-
jectory is for a constant angle of attack of 15 degrees, Consequently, the data
examined herein is primarily for the 15 degree angle of attack sitmation,

The heating distribution to the windward line of the brake face is shown in
Fig, 4. In order to obtain the complete distribution on the face, both paint
dats and thermocouple data were used, The paint data line shown in Fig. 4 is
the faired cross plot line from Fig., 3. In order to obtain tke heating distri-
bution around the edge of the vehicle, the two-dimensional model data was used,
The 2-D data is plotted in the lower half of Fig. 4 where the 2-D distribution
was translated to match the axisymmetric paint data line., The translation is a
factor of 1.46 which is in the right range of 2-D to axisymmetric factors
(i. o. between V2 and V3),

The heating distribution to the windward line of the payload is shown in

Fig. 5. The paint and thermocouple data agree rather well for the cylinderical
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payload geometry. The coordimate X begins at the fromt face of the brake and

‘ extends through the axis of symmetry cf the payload. The high heating on the
payload is caused by shear layer reattachment., The maximum heating amplifica-
tion is a strong function of angle of attack as seen in Fig. 6. Any practical

angle of sttack will have a significant reattachwent heating amplification,

QRN s b
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SECTION 3
CALCULATION PROCEDURE

3.1 Trajectory

The heating to the AOTV is quite trajectory sensitive, The ceramic cloth
radiative structures proposed for the AOTV are sensitive to heating rate rather
than heating load. Consequently, the deeper the dive into the atmosphere, the
more severe the design requirements,

In order to establish a design trajectory, the highest entry heating condi-
tions were sought. It appears, at this time, that the return from five times
geosynchronous orbit is the most severe aerothermodynamically. The design tra-
jectory altitude and velocity profiles are shown in Figs. 7a and 7b, This tra-
jectory is for the configuration shown in Fig. 1 flown at an angle of attack of
15 degrees. The standard 1962 atmosphere was used to generate the trajectory
and therefore, it was used to calculate the heating. A tabular listing of the

trajectory is contained in the environment tables givem in Appendix B.

3.2 Methodology

All of the measured heating data had been nondimensionalized by the Fay and
Riddell stagnation paint heat transfer coefficient for a sphere with the same
radins as the brake, Thus, for flight application, the convective heating
values were determined by the Fay and Riddell value for the full scale brake ra-
dius times the local heating ratio determined from test conditions, The assump—
tion made is that the method of Fay and Riddell scales the tunnel data from tun-

nel to flight. This appears to be a reasonable approximation for a preliminary
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desigu since the peak heating occurs in tbs boundary layer regime. The brake
face as a radiative cooled structure is peak rate sensitive rather than load de-
pendent. The load would be influenced by rarefied flow effects which were not
accounted for in this design eaviromment,

The heating ratios from tunnel conditions were determined for the brake
face from Fig. 4 and the payload from Fig. 5. These ratios are tabulated in
Table 1 for the design body points, The body point nomenclature developed for
the 1ifting brake AOTV is as follows:

Brake face:
IXXYy
wvhere xxx = location in degrees
yy = r/R x 100
Payload:
XXXyy
where xxx = 500+ location in degrees
yy = "::/Dp x 10

The radistive heating rates are based on the radiative heating code, RAD-
COR, developed by Engel (Ref. 3). The computer program RADCOR can be used to
compute radiative heating rates at the stagnation line. Heating rate calcula-
tions are tased on a radiative cooling parameter correlation which is used in
conjunction with an isothermal slab radiation calculation made in the program,
The isothermal radiation calculation is made for post shock thermodynamic and
species levels, The heating at the point in question is only dependent on the
stand-off distance and free stream conditions. This program provides the capa-

bility of rapidly estimating radiative heating rates at the stagnation line,
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The basic assumptions of the calculation are:
1. The shock laysr can be approximated locally as an infinite plane slab.
2. The shock stand—-off-distance is computed using
3/R = 1.03/(1/ﬁ-1)" for a flat face
3. Line and continuum radiation of species O and N are inclzded.
4, Continuum 1adistion of species O, and N, are included.

2 2

5. The surface radiative flux can be computed from the isothermal flux

using a radiative cooling parameter correlation,

The princinle option of the program computes the surface radiative heating
for an air stmosphere using the following computation sequence, First, the
Rankine-Hugoniot equations are solved using the air thermodynamic properties of
Hansen (Ref. 4), Second, the shock stand-off-distance is computed. Third,
using the stand-of f-distance and post shock species composition from the solu-
tion of the Rankine-Hugoniot equations, the isothermal radiative flux is comput-
ed, Fourth, the radiative cooling parameter, ', and surface radiative neating,
qt, are computed using the following relations from Ref. 5.

(qr)
isothermul

r = 5 .04 ¢ T C1.0
1/2 P Um

a = (0.2 - 0.295 log,, r)(qr)
isotharmal
This correlation was compared with shock tube radiative data in Ref. 5.
One of the primary assumptions used in the reference shock layer radiation
calculations is the stand-off-distance. The relationship used is for a flat

faced cylinder, This is most likely conservative relative to the
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stand-of f-distance for the brake at angle of attack., Shadowgraph or schlieren
date for the shock shape aze required to improve this assumption,

In order to obtain the radistive distribution on the froat face of the
brake, the following approximations were made, Since the shock layer is a fin-
ite slab of radiating gas rather than a semiinfinite sladb, the radiative flux
was reduced linesrly from center to edge of the brake. The radistive flux is
proportional to the shock layer pressure level. These two effects were combined

to obtain the distribution relstion

q./q

/9 = (P/P)(1 - 0.5 £/K)

By using the experimental pressure distribution for a = 15 degrees, the radia-

tive flux ratio given in Table 1 were determired.

T
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SECTION 4

DESIGN ENVIRONMENT

The coavective heating was caloulated as a factor times the be:iiing for a
sphere of 25 feet radius. A plot of this reference heating rate value along
with equilibrium rediation temperature is given in Fig, f The peak rate is
21.5 BTU/sft~sec at 93 seconds after entry. In a similar w-y, the radiative
heating to the brake face is bascd on a reference calculation. This refereuce
is for the center of the brake face and is plotted in Fig. 9. This § x Geo
entry produces peak reference radiative rates of 15.8 Btu/sft-sec whereas 1 x
Geo entry trajectories produced a peak of 3.2 Btu/sft-sec. This differential
may be very significant iz establishing a viable design., The referxence radia-
tive hcating results are given in Appendix A,

Tabulrted values of the brake face envirunment are gi en Appendix B, The
maxirum heating rate distribution and corresponding equilibrium wall tempers.ure
are shown in Fig, 10, The maximum value on the brake face occurs at r/R = 0,91
wvhich is body point 91. The heating rate history and corresponding equilibrium
wall temperature sre shown in Fig, 11, The peak oquilibrium wall temperature of
2910.F is quite close to the short term use temperature of 3000’F for Nextel 3'2
proposed by GDC (Ref. 6). The extendod use temperature fcr Nextel 312 is
2600.17. The body point 91 exceeds ZGOO.F for 60 seconds.

Tabulated values of the payload environment is given iu Appendix C. The
environment is given for the most windward axial lirs of the payload, The axial
peak heating rate and load distribution is shown in Fig, 12. Both the rate and

locd are significant and will require a thermal protection system, The maximum

10
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occurs at XIDP = 2,4, The load assumes no roll of the vehicle during the atmos-
pheric maneuver. A rolling motion could significantly lower the load to any

given lucation and thus decrease TPS requirements.

11
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Table 1

VINDWARD LINE HEATING FACTORS AT a = 15

Brake Face

B.P. h/href qr/qro
0 0.62 1.00
20 0.65 0.90
40 0.72 0.80
60 0.80 0.70
80 1.00 0.59
85 1.16 0.55
90 1.57 0.51
91 1.80 0.49
97 1.75 0.30
99 1.62 0.12
100 1.30 0.052
Payload
X/Dp B.P. h/href
0.70 50007 0.032
1.00 50019 0.032
1.30 50013 0.032
1,50 50015 0.050
1.70 50017 0.075
2.10 50021 0.225
2.40 50024 0.315
3.00 50030 0.250
3.50 50035 0.200

12
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SECTION $§

CONSIDERATIONS AND RECOMMENDATIONS

Based on the magnitude of the thermal enviromments presented in the forego-
ing sections, it is concluded that the thermal enviromment will be a primary
constraint in designing an aerobraking orbital transfer vehicle. In order for a
viable AOTV design concept to emerge, effort must be directed towards developing
relavent aerothermal technology and the resulting design calculation methodolo-
gy. As part of the work leading up to the preliminary thermal enviromment, sev—

eral points of comsideration have been identified.

(1) A detailed thermal model of the fabric—rib region should be developed
for the brake concept. Simplistically, the fabric brake face is heated on one
sided aerodynamically and the fabric reradiates on two sides, This would lower
the radiative equilibrium tempe:.iure and increase the vehicles capability. In
this study, omly one side of the fabric was allowed to reradiate. It is true
that the current concepts would allow two sided reradiation over most of the fa-—
bric surface. However, the design area will be near the structural ribs where
the fabric is attached, In this area, the attachment geometry and materials
will determine if reradiation from two sides is a realistic assumption. In most

tachment concepts to date, this effect has not been addressed, A thermal an-
alysis of different attachment concepts is required to taie advantage of this
potential, Until & viable attachment concept is established, the brake fabric
design points will be near the attachment where only one sided reradiation can

be assumed,

25
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(2) Theoretical math models of the boundary layer/shock layer may require
a nonsimilar sclution, Work by Smith and Jaffe (Ref. 7) shows that a similar
solution underpredicts wind tunnel data on the corner of a flat faced cylinder,
¥hereas a nonsimilar solution matches the data, This work is contradicted by
the results of Marvin and Sinclair (Ref. 8) which shows that the similar solu-
tion matches tunnel data and the nonsimilar solutions overpredict the data. The
point needs to be examined to determine which technique is most applicable to

the AOTV brake face and edge.

(3) Future testing should address the effect of the sting on the payload
reattachment flow. The test program (Ref. 2) which forms the basis for this re-
port was conducted with the initial thought that payload heating would be mini-
mal., Accordingly, little attention was given to poteatial sting effects on the
base flowfield. Since the reattachment heating was found to be quite signifi-
cant, future test should attempt to minimize the sting effect on the base flow-

field,

(4) The type of wake flowfield shear layer should be identified to insure
proper heating scaling. The shear layer which originates off of the brake and
impinges on the payload mey exhibit two characteristics., At the highest density
levels the long distance in the shear layer may promote transition to turbulent
flow before or upon impingement, If this occurs, a detailed understanding of
the flowfield in the tunnel and in flight is required to make the proper
aeroheating ,redictions, Alternately, at lower density levels the wake shear

layer may contain rerefied flow effects., These effects will spread out the

26
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reattachment heating location and lower the overall level. Thus, if a vehicle
is designed where shear layer impingement occurs, a detailed understanding of
the wake flowfield will be required in order to calculate design aerothermal en—

viromments,

(5) In order to lower the overall thermal enviromments to match contempo-
rary material capabilities, several concept alternatives should be comsidered.
No aeroheating data has been obtained on the forward firing jet/ballute concept.
This data is required if this concept is to be given serious consideration, The
use of a forward firing jet with a brake geometry might be considered to lower
brake face heating and possible affect reattchment heating levels.
Transpiration cooling near the ribs may yield a method to use the two sided
reradiation loss between ribs and lower overall heating levels. Transpiration
cooling of & portion of the payload may be a viable technique to lower reattach-
ment heating. An aerobrake with a ballute torus may solve edge heating f1d pay-
load reattachment heating problems. Testing is required to establish the bal-

lute torus size for satisfactory performance.

(6) Thermal properties of partially ionized air significartly affect the
theoritical methods used in scaling from tunmel to flight conditions. The
Prandt]l number plays a particularly key role in heating calculations, The tran~
sport properties studies of the past must be revisited with an eye on AOTV ap-

plication.

(7) Many of the ceramic fabrics currently being studied for the aerobrake
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are porous. The pressure differential across the brake face, fromt to back
side, will cause increased convective aeroheating. The fabric must be closed to
the flow or this additional heating must be accounted for in the design. This

flow through the brake could also slter the wake reattachment flowfield.

(8) Recent work on radiative heating (Ref. 9) to aerobrake geometrics in-
dicates that nonequilibrium radiation may be a major factor in heat shield
desigu. The low post shock velocities produced by the aerobrake should allow
sufficient time for species collisions to produce equilibrium conditionms.
Moreover, the thick shock layer produced by the brake (approximately 6 feet for
a 50 foot brake) reduces the percentage of the shock layer involved in nonequi-
librium radiation to a small percent., These effects should minimize the none-
quilibrium radiation levels, Additional studies are required tc establish the

magnitude of this process.

(9) Reaction control motors will Ye used to produce the roll and control
in some concepts. The effects of firings of these motors in the upper atom-
sphere can conpletely dominate the flowfield in the wake of a brake. Analytical
and experimental studies will be required to assess the impact of RCS operations

on the design environment,

All of the preceding considerations must be addressed before a viable
aerothermal design environment can be genersted. There are a few of these con—
siderations which take precedent and thus should be addressed next,

Accordingly, the following near term recommendations are made.
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(1) A set of parametric wind tests should be conducted to help isolate the
best concept from an aerothermal perspective., These tests should be screening
in nature and therefore not detailed. Each concept should contain measurements

of like nature tested at the same flow conditionms.

(2) A math model scaling method should be develped for each concept to
scale tunnel conditions to flight conditions. The same theoretical techniques

should be used on each concept whenmever possible.

(3) Utilizing the tunnel data and math models, preliminary design environ—
ments should be developed. These enviromments should be compared and examined
as to which is most compatible with current mateiral capabilities, The results
of these three steps should be documented and utilized in the overall concept

selection process.
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APPENDIX A

REFERENCE RADIATIVE RESULTS

The output from the RADCOR code for the § x Geo entry trajectory is con-
tained herein., The page of standard output is a print of the results for one
time point., Under the heading of ’''SHOCK LAYER GAS PROPERTIES’’ the free-stream
and post shock conditions are given. Names and meanings not listed in the fore-

going section are:

UINF = Free stream velocity (ft/sec)
3
RINF = Free stream density (slugs/ft )
[
D = Post shock temperature (T8 - K)
P
RZB = Density ratio across the shock (—)
Py
RE = Reynolds number = Re; = p_ qDR/pb'o
PD = Post shock pressure (Ps)
R = Body radius
HTOTAL = Freo stream total enthalpy
VD = Post shock normal velocity
(R*U) INF = Free stream mass flux per unit area

Under the heading of '’'SPECIES MASS FRACTIONS'’ the post shock species mass
fractions of air are listed., Likewise, the post shock species mole fractions
are given under the heading ’'’'SPECIES MOLE FRACTIONS''. Under the heading of
' '"RADIATIVE FLUX PROPERTIES'’ information pertaining to the radistive heating

calculation is given, The names and descriptions of the variables printed are:
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PATHLENGTH

GAMMA

ISOTHERMAL FLUX

ACTUAL FLUX
CHR
DELTA/R
SRINF*UNIF3

QRR

Path length used in the isothermal radiation calculation
which equals the stand-off distance.

I (radiative cooling parameter)

(Qr)
ISOTHERMAL

9, (surface heating rate)

Radiative heat transfer coefficient

8/R (nondimensional stand-off distance)

Sp U ’ (free stream kinetic energy flux per unit area)

(q )/(qr)0 the heating rate referenced to the stagnation
value
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REMTECH INC. RTR 069-2

APPENDIX B
BRAKE FACE ENVIRONMENT

The brake front face environment is listed in this appendix. The environ-
ment listing is preceeded by a table of the radiation factors for each body
yoint followed by a listing of the reference radoatove flux history. Each envi-
ronment page contains the combined convective and radiative enviromment for a
body point. The equilibrium radiation temperature is consistent with the total

heating rate for an emissivity of 0.8. Each column is labled with dimensions.
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160.0 274,6 26002.8 29.42 15.90 .202+00% «453-003 «136+005 1528.8 «595+001 «688-002 «596+001 «200+004

- A7000_279.1_25682.6_29,05___15.00__ 1544008 ___.393-003___.1324005___1885.1____ »501¢001 ___.812-002. «502+001____,205+008______
180-0 283.9 25436.6 28.78 15.00 +117+00% «338-003 +«130+005 1368.0 +425+001 «245-002 «825+001 «210+00%
.190.0.289.0 252493 _28,56___ 15,00 _ .871+003__,291-003 ___.128+005 129%.3 «361+001___ .150-002___ .361+001 «2184008
200.0 298.8 25119.0 28.82 15.00 6422003 «250-003 1272005 1226.0 «308+001 «942-003 +«308+001 «217+00%
210.0-299.8 2500642 2757 ___15.00_ 8534003 __ +213-003 ___ 21264005 1157.1____ +260+001 ___ .553-003 __ 260001 _ .220+00% _
220.0 305.5 24%30.7 27.50 15.00 +315+003 <179-0r3 «125+005 1085.6 «217+001 «337-003 «217+001 «222+004%

-—230eM_311,3_24874.0_27.06__ 15,00 __2220+003__ _»152-003___a120¢00% ___1021.1____c183+001 »207-003 «183+001 02284000
2400 317.3 24830.9 26.64 1£.00 .1S4+g003 «128-003 «128¢005 959.2 «154+001 «128-003 «154+001 2226 *00%
25000 _323.5 20798.8_25.20 _ _15.0U__-)J07*N03 __o108-003___ +124¢005 __ 900c6__ __ <130+001 _____+8T77-008_ __ 1304001 __ ,227+00%
260.0 329,.7 24773.1 25.97 15.00 .i8s%+002 «911-00% «123+005 881.6 «109+001 «298-00% «109+001 «229+008
27060 33602 2375243 25.36___ 15.00_ (512¢C02____.766~004 _ 1234005 _ ___T786.7 __ 9204000 __ _.189-00%__ .920+D00.__ 230008 ___
2800 392.7 24734.8 24.79 15.00 .352:002 «685-00y «123+005 738.5 «775+000 «117-00% « 775000 «230°00%

—-—290e0_359.8_28720,1 25,24 ___ 15.00_2284°002___.5%8-004% «123+00% €87,1 26594060 ____o736-005 »6594000___.231+000 ___
300.0 3562 24%797.0 23.72 15.00 .171¢002 «870-004 «123+005 6848,1 «566+000 «8478-005 «566°000 232004

~——310.0 363.2 29694.8_22.95___15.00__.1209002 _ .404-00% ___.123+005 603.% 2987000 ____o313-005___ .%87+000 __ 232006 ___
320.0 370.2 249683.' 22.07 15.00 .806+001 »342-004 «123+005 560.2 «%12+000 +450-006 «813+000 «233+004

e 330e0_3T7T7:8 24672.6 _21.27 __15.00__.555+001 «290-00% _ _«123+005__ _ S$19.2 _ _ .350¢000_ __ .285-006& «350+000_ «233+D06 ___
380.C 38%.3 28662.1 20.53 15.00 .390+001 «2349-004 123005 882.7 »301+000 «185-00% «301+000 233008

——350a0_392.2 246518 1986 _15.00_ 2281000 _ o215-09% ___ 123005 9489 »260+000 0123-006____.260°000____»23%+00%

360.0 399.7 2863l 18.79 i5.00 .189+00: «1812-004 «123+005

410.8 «219+000 «762-007 «219<000 «230 000
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BOEING LIFTING BRAKE IRAJ (SXGEQL COMVECIIVE BRANE _ENV. B.Pa NO.___20

o TIME—— ALV— — VEL - MACH-__ ANGLE_ REVNOLDS _ _MEAT_COEF_REC ZNTHALPY RAD EQUIL__CONV RATE __ RAD RATE _ __JTUT_RATE ___WEAT LOAD
SEC  KFT FT/SEC  NO ATTACK NO./FT  LBM/SFT=S  BTU/LBM DEG F BTU/SFT-S BTU/SFT-S BTU/SFT=S  BTU/SFY

- ‘9.0 389.0 38172.3 27.92 15.G0 .887+001  305-008 «2354005 122.4 .708+000 «359-001 « 7444000 .000
10.0_373.5_38130.6 30.06 15.00__ 9814001 817008 .235¢005 82648 .9679000____o767=001 __ .104+001 __ .537¢000
160 358.9 38194.8 32.57 15,00 +207+002 «595-008 «234+005 953.6 +137+001 «148¢4000  +152+001 «131+002

o 22.0.385.2 38200.7-33.99___15.00__.4244002___.830-00%

«234+005- 1090.6 «191+001 ____.289+000___ .220+001 2602002
28.0 332.5 38202.4 35.50 15.0n .881+002 «115-003 «234+005 1285.0 «265+001 «573+000 «322+001 «805+002

——38,0 321.1 30189.8 36.37___ 15,00 1692003 .183-003 +236+005 1676.0 8200001 __ 1114001 _ .535¢001____ .6620002
80.0 310.7 38158.5 37.22 15.00 .314+002 «213-003 «2384+005 1606.6 +488+001 «206+001 «5695+001 «103+C203
45.0-302.6-30115.9 37,89 15,00 5172003 __.270=003 ___.233¢00S ___1776.8 _ .615¢00) ___ .338+001 __ .953+00) __.184+D03
50.0 295.5 38038.4 38.%9 15.00 .816+003 «333-003 «232+005 1988.0 «754+001 «518+001 «127+002 «200+003
55,0 289.0-33920.3_38.37 15,00 1179008 ___,401-003____.230¢00S____2097.1 __ .0898¢001 ____.730+001 1634002 __ .272+003
600 283.1 33775.1 38.21 15.00 <163+008 «8476-003 «228+005 2285.3 «106+002 «985+001 «208+002 «364+003
- 65.0-278.2-33500.5 37,94 15.00 22120008 —_.506=003 225005 ___2351.9 1192002 ____.119¢002 «238+002 ___.A75+003
700 273.8 33265.1 37.63 15.00 ,269+00» «605-003 «222+005 2430.8 «130+002 +136+002 «266+002 «601+003
7502701 _32928.3 37,25 15.00__.328¢008 ___.682-00%3  ,.217+005 _ 2883.7  .143¢002 __ .143¢002 ___.286+002 ____.739+003
80.0 267.2 32514.5 36.78 1..00 ,381+004 «734-003 «212+005 2883.0 «151+002 «135+002 2864002 +«882+003
— 850 2687 _32067.1 3628 15,00 832+000 —_.77°-003 «206+005 2885.7 1559002 +116+002 __ _,271+002 _ 102006
90.0 263.0 31562.6 35.71 1500 <%69°00% +808-003 «200+005 2368.3 156002 «878+001 «288+002 «115+008
———95.0-261.9-31000.6-35.06——15.00 —<A87¢004 — _.818-003 _ .193¢005 — 2257.7 — .153+002 5510001 ___.208+002__ _.126+008
1300 261.3 30506.8 38.38 15.00 .492+00% «817-003 +187+005 2159.6 «188+002 «316+001 «179+002 «136+008
—105.0-260.7-29973.1 33,71 15.00 _ 0962004 __ .821=-003 _ .180+005 __ 2069.8 1814002 __o148+001 156002 .A88+D0N_ .
1100 260.6 29453.8 33,12 15.00 %90+ 004 «798-003 «178+005 2008.9 «138+002 «631+000 «181+002 «152+008
~—215.0-261.0-28963.5_-32.61 _15.00-_.872+008 —_.775-003 «168¢005 ___1989.9 ___ .126+002 «261+000 ___.128+002_____.158+00%
120.0 261.7 208487.1 32.1% 1500 +852+00% «753-003 «1463+005 1908.7 «119+002 +132+000 +«120+002 «165+008
- ——125.0-262.7-28063.2 31,75 ___15.00 _.0282000 ___,722-003 ___.158+005 _1863.2 ___.110+002 __ .773-001. _ _.1:l1e002 ___ .170+008 __
1300 263.9 27663.1 31.29 1500 <391+00% «688-003 «158+005 1819.3 «102+C02 «%91-001 «103+002 «176+008
135.0 265.3 27298.9_30.88 15,00 _.3570004__ .612=D03___ .149+0605  1734.9 _  ,880¢001 ___ .338-001 __.8842001 ___,181+00%
140.0 266.9 26981.% 30.52 15.00 .322+008 «£17-003 «186+005 1727.3 «869+001 «239-001 «872+001 «185+008 “U %
——- 14500 -268.6-26686.3.30.19 15,00 —.290¢094 —__.580-003 —.143+005 ——_1682.1  _.800+001 —__.151-001 «802+001 189008 =
150.0 270.5 26433.7 29.90 15.00 .258+004 +~584-003 «180+005 1636.08 «735+001 «112-001

«736+C01 .193+008 TV XD
—155.0-272.5-26208.9_29.65 15,00 +228¢000 —_.SU9-003 __ +138¢005 15987 6784001 — _ .832-002 6794001  .196+006 2 =

160.0 274.6 26002.8 29.42 15.00 2029004 8475-003 «136+005 1552.2 «628+001 +619-002 «628+001 «200 *008 3=
e 170.0-279.1 2568206-29405— 15.00_ 21540008 — o812=003___ 1322005 1N67a5___o525s001 ___ .371=-002 __ .S26+001 ___ .206+008 __— T
180.0 283.9 25836.6 28,78 15,00 .117+008 354-003 «130+005 1389.0 +845+001 «220-002 485001 «210+004 O
— 190.0-289.0_-25289.3_28.56___ 15.0C__.871¢003 ___.306=003____ 1284005 13163 o379+001 ___ o135-002___ .379+001____.21%+0080 __ T
200.0 29%.% 25119.0 28.82 15.00 .642+003 .262-003 +127+00% 1285.7 «322+001 «8:3-003 «322+001 «218+008 Ilz f-;;
o 210.0-299.8 250062 2797 15,00 8534003 +223=003 126400511756 2724001 —_ o897-003___ .272+001 _ .221+006___ .. '
220,0 305.5 24930.7 27.50 15.00 .315¢003 .188-0g3 «125+005 1108.5 «228+001 «303-003 +228+001

«223+00% o
———230.0_311.3 20874.0_27.06___15.00 __.2200003 __ .159=003 ___ 1244005 ___1037.7 ___ .192¢001 ___ .186=003 ___.192-001 ___.226°00% -
240.0 3173 28830.9 26.64 15.00 154003 «134-003 «128+005 97S.8 «162+001 «116-0G3 «162+001 «227+00%
—— 25040 323.5.28798.8 26424 15,00 107003 _.113-003_____,.128+005 915.9 «136+001 «829-0080 ___o136°001 ___ 229008 __
260.0 329.7 24773.1 25.97 15.00 .754+002 +955-004 «123+0G5 856.9 «115+001 «268-008 «115+001 «230+00%
——270.0_33642-20752e3 25361500 __.512¢0u2  +803=008 __ 1234005 8018 ____.968¢000 __ _o166-008 ___.968+000 __ _.231+00%
200.0 382.7 24734.8 284.79 15.00 .352+002 «677-0008 «123+005 7849.0 «814+000 «105-004 «814+000 . «232+00%
————29040_399.8_24720.1 24,24 __ 15,00 .248¢002 _,S575=00% __ .123¢00S _____700.2 __ .692+000___ .662-005 __.692+000___.233«00%
300.0 356.2 28707.0 23.72 15.00 .171+002 «493-0008 «123+00% 657.3 «593+000 «430-00S «594+000 «233+00%
-————310.0-363.2-24694.8-22.95 15,00 1200002 o82%=008_ 1234005 616.2 ____,511+000___ _.281-005 ___.S11+000___ .234+006
320.0 370.2 24683.3 22.07 15.00 .806+001 «358-00% «123¢005 $71.9 «432+000 «%05-006 »8432+000 «238 +00%
3300 _377.0_20672.6-21.27 15,00 5554001 _ .308=008_ ___ 1234005 _____ S30e7 ____o367+000 _ _+256=-006 367000 ___ .235+000
340.0 388.8 20662.1 20.53 15.00 .390+001 «261-00s «123+005 493.8 «315+000 «167-006 «315+000 «235+0006
35040 _392.2 20651.0 19.86 15,00 _.281+001  .225-008&  .123¢60S___ 859.2  .272+000____111-006___ .272+000 ____ .235°009
360.0 399.7 20641.6 18.79 15.00 .189+001 «190-00% «123+00% 821.4 «230+000 «703-00G7 «230+000 +236+00%




_ BOEING LIFTING BRAXE YRAJ (SXGEQ) COMVECIINE BRANE ENV. B.aPa_NO. s0
__WIME___ALT ___ VEL _._MACH_ ANGLE__ REYNOLDS _ WEAT COEF_REC ENTHALPY RAD EQUIL _ CONV RATE __ RAD RATE___ TOT RATE __ HEAT LOAD
SEC KFi FT/SEC NO ATTACK NOJ/FT LBN/SFT-S BTU/LBN DEG F BTU/SFT-S BTU/SFT~-S BTU/SFT-=S BTU/SFT
" 4.0 389.0 38172.3 27.92 15.00 .e874001 .338-008  .235+00S 150.1 .785+000 «319-001 .817+000 .C00
e 10.0._373.5.38188.6_30.06__15.00__.941¢001 662004 o235¢+005_____ 055.3____ 1074001 ___ ,682=0C1___ .119+001___ .SAT+001____
16.0 358.9 38198.8 32.57 15,00 .2074002 ~659-008 «2384+008 $83.0 «152+001 «1314000  .165+001 «142+002

-~ 22e0_385.2 382007 _33.99_ __15.00__o828+002 __ .920-008 ___ 2234005 ____1120.4 2212001 ____.257+000 »238+001 ____.263¢002 ____
28.0 332.5 38202.% 35.50 15.00 .881+002 «128-003 «234+005 1275.3 «294+001 «510+000 «385+001 «438 +002
30,0 32161 301898 _36.37___ 15,00 .169+003 ___.203-003____ 2362005 ___1505.8 «270+001 _ __.990+000 569001 «712+002
%0.0 310.7 38158.5 37.22 15.00 .31%+003 «236-003 «234+005 1628.3 «S541+001 «188+001 «728+001 «110+003

———85.0_302.6_38115.9_37.89 ___15.00__.S17¢003___,299-003 _ 233005 ___1793.3 __ _.681+001 __.301001___.982+001 ___.153ep03%
500 295.5 38038.4 38.49 15,00 .816+003 «369-003 0232+005 1955.2 «835+001 «860+001 «139+002 «210+003
- 55.0.289.0_33920.3_38.37___15.00__a1172008 _ .448-003_____,230+005__ _2103.0___.995+001 ___.649+001 ___ .168%+002 ___ .203+003
60.0 283.1 33775.1 38.21 15.00 +163+008 «527-003 «228+005 2206.5 «117+002 «87S5+001 «208+002 «375+003
———65.0 278.2 335800.5 37,94 15,00 _.21200% ___.605-003 __  .22%5+005 ____2351.0 21324002 ____,.106+002 «238+002 ____.886°003
70:0 273.8 33265.1 37.63 15.00 +269+004 «670-003 «222+00% 2027.9 «1482002 «121002 «265-002 «611¢003
750 27061 _329208,3_37.25___ 15,00 .328¢00% __.7S6-003 __ .217+005 ___ 2482.9_ __ o159+D02 ____o127+002 ___ .206°002 ___ 789003 ___
80.0 267.2 32514.5 36.78 15.00 .381<00% «813-003 +»2124005 2086.0 «167+002 «125+002 «287+002 «892+003
- -— 85.0 26%.7 32067.1 36.28___15.00__.432¢+004 __ .863-003 22062005 ____ 20558 ,172+002 _ __.303+002 __ .275-002__ .103006_ _____
90.0 263.0 31562.6 35.71 15,00 469004 «895-003 +200+005 2388.6 «173+002 «T17+001 «251+002 «116+00%
——— 9540 2619 31000.6_35.06__15.00__.087¢008 __ .906~003 __ _.193+005_ ___ 2290.6_ 1694002 ___.890+001_____.218+002 ___ .128+008
1CC0.0 261.3 30506.8 3%.38 15.00 892004 «904-003 +187+00% 2202.9 «1634002 «281+001 «191+002 «138+:000
——105:0_260.7_299713.1 33a71 __ 15.00_.996¢008 __ .899-003 ____.180°005 ____2323.1  .156°002 __ 131001 __ «A70¢002 ___ 187008
110.0 260.5 29453.8 13.12 15.00 .890¢00% «884~003 « 1744005 2062.6 «149+002 «561+°000 «15%+002 «155+00%
—115.0 26140 _28963.5 32.61 __ 15.00__.aT72¢004___,.859-003 ___ .168+005 ___2009.7 «1390°002 __ 2232000 __.19%2+002____ 1630040 __ _

120.0 2612.7 28487,) 32.1% 15.00 «852+008 «834-003 «163+005 1968.2 «131+002 «118+000 «132.002 «170+008

—125:0.262.7 28063.2_31.75 __ 15.00__.42%+008 __.800-001 «158¢005 ___ 1922.2  ,122+002____ 68T7=001___o123002 ___ 176000 __ __

130.0 263.9 27663.1 31.29 15.00 .391+0Cs «762-003 «15%+008 1877.1 «113+002 «836-001 «118+002 «182+008

e 135:0_26543_27298,9_30.808_ _15.00 _~357+008 __ _.677-003_____ o189°005 ___ 17901 .973+D0) ___ .300=001 ___.976°001____ .187+00
140.0 266.9 26981.4 30.52 15.00 .322+00% «683-003 «146+005 1782.8 «961+001 «213-001 «963+001 «192+0008 - X
—-145.0 268.6 26686.3 3019 15,00 _.290°004 __.683-003 _ __ 183005 __ _1737.8_ «886+001L «138-001 ____,8808001 ___ 197008 _ -0 E
150-0 270.5 26433,7 29.90 15.00 .258+004 «603-003 +140+005 1690.8 +814+001 «998-002 «815+001 «201+00% O =
- 1550 272.5 26208.9_29.65 ___ 15.00 2202008 ____.569-003 ___ 138005 ____ 1687.5____.751+001 __ _.739-002 ___ 751001 ___ .205+00% _ ___ ’'s ‘}:
160.0 278.6 26002.8 29.42 15.00 .202+008 «527-003 «136+005 160%.5 «691+001 «551-002 «692+001 «209+00% s

i
—170.0_279.1 _25682.6_29.05 _ 15.00 __.154+004% «856-003 2132005 ___1516.5____.581+001 .32,:002____:501200[___.-115!00!_____x) —
180.0 283.9 25436.6 28.78 15.00 <117+00% «393-003 130+005 1837.5 «893+001 «196-002 «498+001 «220+00% el
- —-190.0 289.0.25249.3 28.56__ 15.00__.871¢T"35___ .338-003 «128+005 1360.6 «818+001 ___ .120-002 «818+001 _ .225°008_ - > I
200.0 29%.4 25119.0 28,82 15,00 .682+{:3 «292-003 «127+005 1290.7 «358+001 «758-003 «358°001 «229 *00% r~ m
~210+0.299.8 25006.2 27.91 _ 15.00 .453¢003 __.247-003 21269005 _1217.5. «302+001 ____.882-003 __ .302+001 ___ 232+008 T _.
220.0 305.5 24930.7 27.50 15.00 .315+003 «208-003 «125+005 1188,2 «252+001 «270-003 «252+001 «235+008 (7>

——230.0_311.3 _2%878.0 27.06___15.00 .220¢003___.176=003__ .124+00% 10752 22124001 «166-003____ ,212200)____ ,237+008_____
250.0 317.3 24830.9 26464 15,00 .154+003 «149-003 «128+005 1013.7 «180+001 «103-003 «180+001 «239+004

— 25000 32345.24798.8_26.2%___15,00__.107¢903___,125-003 124005 950.9. «151+001 ___ .382-00% 2151+001 _e281¢008_ _
2600 329.7 28773.1 25.97 15.00 .754+002 «106-003 «123+005 891.5 «127+001 «238-008 «127+001 +262+00%
~ - 270e0_33602 24752.3_25.36___15.00__ .512+002 _ _.889-D04___ .123+005_ ____ 833.1_ «107-00)_____,147-00a »107+001 —a203%008 _
2800 382.7 264734,.8 24.79 15.00 .352+002 «T49-004 «123+905 T79.7 «900+000 «937-00S +900+000 204 +000
—290,0_3%9.8_25720e1_2%.28__15.00__.2942D002___ .637=D04 «123+005 730.8__ 766000 __»588-00S +766+000. 2852008
300.0 356.2 20707.0 23.72 15.00 .171+002 «586-00% «123+005 686.1 +657+000 «383-005 «657+000 «286°00%
——31040_363.2_24694.8_22.95__15.00__.120+002 __ _.%470-004 ___ .523+00S 688,11 2566000 ____ _.250-005___ __.566°000___ .246°00% _
320.0 370.2 24483.3 22.07 15.00 .806+001 «397-004 «123+005 598.7 «878+000 «360-006 «878+000 «287°008
——330.0_377.4 28672.6 21,27 ___15.00 _.555°001_ __ .337-00% «123+00S_ ____ 556.5_ »806+000 ____ .228-006_____.%06+000 ___.247+008
380.0 38%.8 246621 20.53 15.00 .390+001 «2809-00% «123+005 518.3 +349+000 «148-006 +349+000 «248+008
~——35020 3922 286518 19,86 15.00 .281¢001  ,249-D0% ___ .123+D0S_ 8082.1 2301°000 ____ _«986-007___ 3014000298008 __

360.0 399.7 20641.6 18.79 15.00 .189+001 «211-00% «123+005 LLL Y «255+000

«625-007 «255+000 «288 *000

| — s — e

2%



e e vy

o

BOEING LIFTING BRAXKE _IRAJ (SXGEO) CONVECIIVE BRANE ENV.

BePoe NOa __ _60

—— TINKE ALY _VEL. —_MACH _ANGLE __REYNOLDS  MEAT COEF_REC ENTHALPY RAD EQUIL _CONV RATE __RAD RATE - TOT RATE ___HEAT LOAD

SEC KFYT FT/SEC NO ATTACK NO/FT LBN/SFT-S BTu/sLBN DEG F BTU/SFT~-S BTU/SFT~-S BTU/SFT-S BTU/SFT
8.0 389.0 38172.3 27.92 15.00 .4847°001 «376-008 «235%+00S 780.1 «873+000 «2800-001 «901+000 «000
——10e0-773.5-30188.6-30.06—15.00__.981200) — S13=008 ____ 2359005 885.8____ .119¢003 ___ ,597-001 ___.125°001 ___ 4685000
16.0 358.9 34198.4 32.57 15.00 .207+002 «732-0008 «238¢005 1015.0 «169+001 «115+000 «100+001 «156+002
—— 2240 385.2 38200.7 33,99 — 15,00 5589002 —o102-003.  +230¢005____1152.3 0235001 . _+225¢000. _ .257+001 «207+002 _
20,0 332.5 34202.4 35.50 15.00 .881+002 «182-003 «239¢005 1306.7 «325+001 «846+000 «371+001 «876+002
~38e0 321+1 38189.8 3637 15,00 _.169¢003 __.226-003 2369005 1540.1 —e5234001 __ _ +866+000 __ .609+001 ___.770+002_
0.0 310.7 34158.5 37.22 15.00 .31%°003 «262-003 «234+005 1658.1 +600+001 «161+001 « 761001 +«118+003
- 85.0_302.6_30115.9_37.89___15.00 __.517+003 __.332=-003 ___.233:00% 181%.4% 27569001 ____o263+001 ____.102+D02 ___ 163003 ______
50«0 295.5 38038.% 38.%9 15.00 .816+003 «%10-003 «232+005 1971.% «928+001 «8%03+001 «133+002 +221+003
— 55,0 289.0 33920.3 38,37 ___15.00__ 21174000 __,093-003 ____,230+005 ___2118.1 1100002 __ .568¢001 ___ .167+002 ____.296°003 _
65.0 283.1 33775.1 3t.21 15.00 .163+C08 «586-003 «228+00%5 2253.6 «130+002 «766°001 «206+002 «390+003
—— 650 278.2 33540.5 37,98 __15.00 2129008 __ .672-003 ____ 225005 __2355.2 18479002 .928°001 __ _ .239+002 ___ .501¢003 _ _
70.0 273,88 33265.1 37.63 15.00 .269+00% «745-003 «222¢005 2030.7 +160+002 «106+002 «266+002 «627+003
i 75.0_270a1_32928.3 37425 ___15.00 _o328°008 __ ,839-003____ 217005 ___2887.0____a176¢002____ 1112002 ___ .2a7¢002 ___ 766003 ______
80.0 267.2 32514.5 36.78 15.00 3012008 «904-003 «212+005 2895.6 «185+002 «105+002 +291+002 «910+003
—— 850 268.7 32067.1 36.28_ _ 15.00__.4329008 ___.959-003 _ _ ,206+005____2872,0 __ 191002 ____.904+001 __ .281+002__ _.105+008 _ _
90.0 2063.0 31562.6 35.71 15.00 +%69°00% «998-003 «200+005 28148.8 «192+002 «680+001 «260+002 «119+008
——95.0-261.,9 310006 35.06—_15.00 __.487¢008 __.101-002 _ __,193+00% 2331.3 +188¢002 «828+001 «231°002 ___ 131008 ___
100.0 261.3 30506.8 35.38 15.00 <492+00% «100-002 «187+005 2289.8 «181+002 «245+001 «205+002 «1842+004
o 1USeD..260.7 299731 33,71 15.00 .496+4008 ___.999-103 ___.180400S_ 21806 2178¢002____ .115+001 21085+002 2152000 ____
110.0 260.6 29453.8 33.12 15.00 .890+006 «982-003 «1782005 2128.2 «165+002 «491+000 «170+002 «161+0048
11540 261.0 28963:3 3261 - _15.00 8729008 __.958-003 ___ 168005 2072.5 155¢002 — _ .203+000. ___ .157+002 ____.169°006 _
120.0 261.7 28487.1 32.1% 15.00 «8524008 «927-003 «163+005 2031.6 «186+002 «103+000 «14 74002 «176+00%
-125e0 2627 2806342 31,75 _ _15.00 08244000 __.889-003___.158¢005 19848.5 «135+002 ___.601-001 2136002 __L.183+006 ___
130.0 263.9 27663.1 31.29 15.00 .391+004 -846-003 «158+005 1933.0 «126+002 «382-001 «126+002 «190+00

——135.0.265.3.27298.9 30.88___15.C0__.357+008 __ _.753=-003___ .149+¢005 _____1849.8 ___ .108+002 ___.263=001 ___.108+D02 __.196+0040______

180.0 256.9 26981.8 30.52 15.00 .322+00% .759-003 +186+005 1881.9 «107+002 «186-001 «107+002 +201+00%
185.0 26%.6 26686.3 30419 - 15,00 +290¢004 - <7184-003 _ _ 1834005 _1798.9 _ .9834001 __ <117-001 - .984+001 _ _ .206+D0% g %
1500 270.5 26433.7 29.90 15.00 .258+008 .670-003 «140+005 1787.5 «903+001 «873-002 +908+001 «211+004 =
155.0 272.5 26208.9 29.65 __15.00_ .228+00%  «626-003 __ 1384005 __ _1702.6 __ +8324001 __ .687-002 _ .833+001 _ .215+006 TV O
160.0 274.6 26002.8 29.%2 15.00 .202+008 .585-003 «136+005 1658.5 «767+001 +882-002 «767+001 «219+00% Q=
——170.0_279.1_25682.6-29.05___15.00__.154+0U% __.507=003 __.132+005 1569.1 -nsoonl___.zu_-ooz__..uSonm___.zzuoo!__% L
180:0 283.9 25436.6 28.78 15.00 +1i7+008  .%36-003 +130+005 1886.9 «587+001 «172-002 «54 74001 «233 +00% r
190.0 289.0 25289.3 28.56 _ 15.00  .8714003 _ .376-0C3 __+128+005 ___1809.3 __ .865¢001 _ .105-002 _ .4%65+001 __ ,238+00s. QT
20040 29%.% 25119.0 28.%2 15.00 .6%2+003 .323-003 «127+005 1336.6 «397+001 «660-003 «397+001 «242+00% c>»
210.0 2998 250062 27.97 . 15.00__ .8534003 __,278-003 _ _,1264005 ___1261.2 __.334+001 _ _ .387-003 __ .334+001__ __..246+004 > L
220.0 305.5 24930.7 27.50 15.00 .315+003 .232-003 «125+005 1188.3 «281+001 «236-003 «281+001 +249 +008 e m
~—-23000_311.3.28874.0_27.06__15.00__2220¢003___.196=003_____ 1244005 11175 ___ 22364001 .1845=003___ .236+001 ___ .251+008 25 -~
240.0 317.3 24830.9 26.64 15.00 .15¢+003 .165-003 «128+005 1051.5 «199+001 «899-004 «199001 «253+008
25040 323.5 24798.8 26.24 __ 15.00 __.107+003 ___139-003____ ,128+0CS5 988.5 «168+001 _ .334-00% +168+001 _ _ +255+00%
2600 329.7 28773.1 25.97 15.00 .754¢002 .118-003 «123+005 927.9 «181+001 «208-000 «181+001 «257 +00%
— -—270.0_-336¢2 28752.3 25.36___15.00__25129002___.988-004____ 1234605 868.1 _ .118+001 _ ,.29-00% __ .118+001 ___ 258008 _
28040 382.7 287384.8 28,79 15.00 .3524002 .833-00% +123+005 812.9 «100+001 «820-005 «100+001 «259 *008
——29040_3899.8_29720.1 _24.2% __15.00 _.249¢002 __ .708=004____ .123+005 762.5 +851+000 »515-005 «851+000___ _.260+004 -
3000 356.2 24707.0 23.72 15.00 .i71+002 .606-00% «123+005 71642 «729+000 +335-005 «729+000 +261+00%
———31040.363.2_2069%.8 22.95___15.00__.120¢002___.522-00% ___,123¢005 ____ 673.3 «628+000 .. .219-005 __  _.628+000. ___ .262+00% _
32N.0 370.2 24683.3 22.07 15.00 .806°001 .841-00% «123+005 626.8 +531+000 «315-006 «531+000 «262+00%
—-337.0-377.8 28672.6 2127 __15.00__.555°001 __o3789-004___ 1234005 583.1 _ .851¢000 __ +199-006____.0851+000 _ _.263°004 _ _
3401.0 388.8 28662.1 20.53 15,00 .3904001 .321-008 +123+005 Se44.2 «387+000 «130-006 «3874000 +263+00%
50039702 20551.8_19.86___15.00  .2812001 __.277-008 _ _.123¢005_____S08.1 233%4+000 2863-007____ .334°000___ .263+00% ____
350.0 399.7 206%1.6 18.79 15.00 .189+001 .234-004

«123+005

«283+000

«547-007

«283000

«264 +00N



BOEING LIFTING BRAKE _TRAJ _(SXGEOQ) CONMVECTIVE BRAKE ENV. BaPa NO. 80.
TIME _ ALT_ .. _VEL _ MACH_ ANGLE _ REYNOLDS _ MEAT COEF_REC_ENTHALPY RAD EQUIL _CONV RATE __ RAD RATE _ TOT RATE _ HEAT LOAD
SEC KFT FT/SEC NO ATTACK NO/FTY LBN/SFT-S BTU/ZLBM DEG F BTU/SFT~-S BTU/SFTI=-S BTU/SFT=-S BYU/SFY
4.0 389.0 38172.3 27.92 15.00 8874001 «870-006 « 235003 as7.7 «109+001 «236-001 «111+001 «000
e 10.0 _373.5_38184.6_30.06___15.00__ 9914001 __ 6814009 __ ,235°005_____ 957.0____ ,149+001___ ,S03-001___ 159001 ___.795+001_____ _
16.0 358.9 38194.8 32.57 15.00 .207+002 «915-008 «238+005 1091.2 «211+001 «969-001 «220+001 «192+002
- 220 385.2 3%200.7_33.97__ _15.00__.%2%+002___,128-003 2238005 _1233.8 ___ .29%+001 _ 1904000 ___ 3134001 _  ,352+002 _
28.0 332.5 3%202.8 35.30 15.00 .881+p02 «178-003 «238+005 1390.% «809+001 «376+000 « 9862001 «500+002
—— 38,0 321.]1 358189.0_36.37___15.00__.1692003___.282-003_ «236+00S ___15428.7 «652°001_____ 730000 ___ .725+001__ 931002 _ _
%Jd.0 310.7 38158.5 37.22 15.00 .314+003 «3280-003 «23082005 1736,.3 «751+001 «135+001 +886+001 «181 003
e %5.0_302.6_3%115.9_37.089___15.00_.517°003 __.915-003 _.233+005 1892.3 _»944+001 222001 «11T2002____ 193003 ______
50.0 295.5 34038,.4 38,489 15.00 .816+003 «513-003 «232+005 208S.1 «116+002 «380+001 «150+002 «259+003
—55.0 209.0_33920.,3_38.37___15.00__.117+00% «616=003 »230°005____2182.6 e138+002_____ <878¢001_____ ,186°002__ _ ,383°003__
60.0 203.1 33775.1 38.21 15.00 .163+008 «732-003 «2208+008 2317.7 «162+002 «6845+001 «227+002 «846+003
— - 65.0 _278.2 335%0.5_37.94___ 15,00 __.212+004 «880-003___ .225+005_____29817.° 2183002 .779°001 __ ,261+002_ ___,S68+003 __
700 273.8 33265.1 37.63 15.00 .269+00% «931-003 2222005 26492.1 «200+002 «890+001 «209+002 «706+003
. 75.0_270.)_32928,3 37,25 15,00__,328¢00% __ ,105=002____ ,217+005 ____ 2553.3 ___ 220002 __ .935+001 318002 __ ,857+003____
80.0 267.2 32514.5 36.78 15.00 .381+00% «113-002 «212+005 2568.2 «232°002 +887-001 + 320002 «102+00%
85.0_269:.7_32067.] 36.28__ 15.00_ o832+008 _ _,120-002 ___ .206+005____ 2555.7____ 22394002 ____ -762+001 ___ 315002 ___ +117°008 _ _
90.0 263.0 31562.6 35.71 15.00 .%69+00% «1284-002 «200-005 2511.0 «239+002 «573+001 «297+002 «133+000
e -95.0_261.9 31000.6_35.06__15.00__.887°008% __o126-D02___ 1932005 ____28483.7____ .235+002 0361+001 __ <271+D02____ 2187000 ____
100.0 261.3 30506.8 3%,.38 15.00 (992+00% «126-002 «187+00S 2380.6 «227+002 «207+001 «288+002 «160+°004

——JL5e0_260.1 299730 _33.70 __ 15.00_ 9962008 _ o125-D02___ 21802005 ____2317.3 ___ »2472002___ «969+000___ »227+002 __ »172+00°

110.0 260.6 29453.8 33.12 15.00 .590+00% «123-002 «178+00S8 2266.1 «206+002 «%18+000 «210+D02 «183+00%
-~ 115.0._261.0 28963.5_32.61___ 15.00__.%72°008___.119-002 21604005 ____2212.3____ +1924002 ___ .1714000___ 194°002___ ,193+006___
120.0 261.7 28487.1 32.1% 15.00 .452+00% «116-002 «163+005 2172.2 «182+002 +867-001 «183°002 «202 +00
- -125.0_.262.7 2806342 31.75__ 15.00 _o%2%¢00% __»111-002 ____ 158005 ___ 2121.7___ 21694002 ___ 507=0G1____ ,169+002 _ _ .211+00% __
130.0 263.9 27663.1 31.29 15.C00 391008 «106-002 «154+005 20751 «157+002 «322-001 «157+002 «219+00%
——135.0_265.3 _27798.9_30,08__15,00__357°004 292%1-003 «149+00% 1980.% «135°002 ___ ,221-001___,135°002___,226+006 __
140.0 266.9 2.981.4 30.52 15.00 322+008 «948-003 «186+005 1971.8 +133+002 +157-001 133002 «233+00%
185,00 268.6 2 606.3 30.19 _ 15.00__,290°008_ __.893-003 __ .183¢005_ _ 1923.1 123002 .___ .989-002 ___ .123°002___ .2%0+00%
150.0 270.5 26433.7 29.90 15.00 .258+00% «837-003 +1580+005 1872.3 «113.002 «736-002 «113+002 «205+00%
- 1550 .272.5 26208.9 29.55. _ 15.00_.228+00% «783-003 o138+0CS ___ 1025.6____ <10%¢002 ____.545-002____.10%+002__ ,251+00%
160.0 274.6 26002.8 29.%2 15.00 .202+00% «731-003 «136+00S 1778.6 «956°001 +806-002 «956+001 256000
—— AT0e0_27941_25682.6_29.05___15.00___ 21542008 ___ 633=003____ 1324005 ___1683,6____ +808°001____ ,243-002___ .808+001____ .265+00%
1A0.0 285.9 25436.6 28.78 15.00 .117+00% «545-003 «130+00% 1597.5 «682+001 «185-002 «682+001 «272+00%
—..190.0 289.0 25249.3 28.56___15.00__.A871003 ___.470-003 __ .128+005 1515.5 »580+001 _e883-003____.580+001_ __ 278006 _
200.0 29%.% 25119.0 28.%2 15.00 .682¢002 «%04-003 «127+00S 1839.0 «495+001 «556-003 «495+001 «208 <0008
.~ 2100 .299.8 25006¢2 27.97__ 15.00___o853¢003___ .343-003 __ _,.126°005 ____1359.8 ____ .418+001 +326-003 _ «318+001 ____ +208+008_ _
220.0 305.5 249307 27.50 15.00 .315+003 «289-003 «125+005 1280.6 «349+001 «199-003 «350+001 «292+008

———-230.0_311,3 20878.0_27.06___15.00 2204003 __.2%5-003___ «128+005 __ 1207.3 _ .29%+001 ___ 122-003__.294°00)___ ,295+008__

240.0 317.% 26830.9 26.64 15.00 .154+003 «207-003 «1244005 1139.0 +249+001 «758-008 +249+001 «298+008
_ 250.0_323.5 28798.8_26.2% ___15.00_ .107+003___.178-003 __ _.129+005 __ _1071.6___ _.210+001 _ «2801-008 ___ .210+001 __ .30000% _
260.0 329.7 28773.1 25.97 15.00 .758+002 «147-003 «123+005 1005.8 «176+001 «176-00% «176+001 «302+00%
- 2700 _336¢2 247523 25.36___15.00__»512+002___ ,128-003 1234005 ______945.1 «188+001 __ _<109-008___ 108001 308008 __
280.0 382.7 24734.8 28.79 15.00 .352+002 «104-003 1234005 885.1 «125+001 «691-005 «125+001 « 305 +«00%
——290,0_399.9.2%720.1_2%.2% __ 15,00__244°002 __ ,085-00% ___.123+005 831.9 1069001 __ o933-005___ .106°001___ ,306°+004____
300.0 356.2 24707.0 23,72 15.00 .171e002 «758-0006 «123+005 T783.6 «910+000 «202-005 «910+000 «307 «004
—310.0_363.2 2969%.8_22.95 ___15.00_.1200002 ___.652-D0% 2123005 _____73Te7 ___ oT784+000___ ,188-005S __ _.784+000 ___ ,308+008 ___
320.0 370.2 24603.3 22.07 15.00 .806+001 «551-000 «123+005 688.7 «663+000 +266-006 «663+000 «309+004
- 3300 3778 _20672:6 2127 __ 15,00 _ o555°001 __ «968-00% __ _ «123+005 __ _ 643.0 __ ,56%+000_ _ .168-006 +564+000____ »310°000 __
340.0 384.0 28662.1 20.53 15.00 .390+001 «401-00% «123+005 601.5 «883+000 «109-006 «883+000 «310+003%
. --350.0_392.2 20651.0_19.86____15.00 281001 ,3%6-008____ o123¢005_____ 563.1_____.%17+000 o727=007____ 8174000 ___ 311008 __
15.00 .189+001

360.0 399.7 20681.6 18.79

«293-008

«123+00%

$21.7

«%1-007 «354+000 «311+006

ALITYND HOOd 40

TYNBIMNO

§

g
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SOEINGLIETING BRAKE JRAJ (SXGEO) COMVECTIVE BRAKE ENY 8.P. NO.____8S
_ TIME___ALT __ VEL — MACH_ ANGLE — REYNOLDS — MEAT COEF_REC ENTMALPY RAD EQUIL _CONV RATE _ RAD RATE __ TOT RATE __ MEAT LOAD _
SEC  KFT FT/SEC  NO ATTACK  MO./FT  LBM/SFT-S  BTU/LBM DEG F BTU/SFT-S BTUZSFT=S BTU/SFT=S  BTU/SFT
4.0 389.0 38172.3 27.92  15.00 .e874001 .S85-003  .235+005 895.5  .126+001 .220-00i  -129+001 .000 o
2000 2354005 1008.3 1724001 .8469-001 _ o177¢001 __ .917+00L

1 0e0-373.5-30188.6-30.06—15.00__.981¢0
16.G 358.9 38198.8 32.57 15.00 .207¢002 ~106-003 «2384+005 1185,.6 «248+001 «9208-001 253001 «221+002

220 -385.2 302007 33,99 15,00 0232002 .188=003____ _,230¢005 __ 1291.0____ .380+001 ____ ,177+000 __ ,.358¢001 __  .0808+002
28.0 332.5 38202.8 35.50 15.00 .881+002 «206-003 «238+00S 1851.0 «473+001 «350+000 «508+001 «668+002

- —-—38.0_-32141 301039:8 364.7 15,00 —-169+003 __.327-003 ___ _.236¢005 _1696.3_ «755+001 «68U«000 «823+001 ____ .106+063 ____

40.0 310.7 38158.5 37.22 15.00 .31a3+003 «381-003 «234+005 1802.3 «871+001 «126+001 «998+001 «161+003

$5.0 302.6-30115.9 _37.89 __15.00_.512+003 __,881-0 nx__..mmns_usn;___,xonnoz_.momx_u:mor_‘ngzzzx_,

292+

$D0:C 275.5 38038.8 30.49 15.00 .816+003 «595-003 «232+005 2110.0 «138+002 «317+001 «166°002
+886+001 ____,20S°002 385003 __

-——-55.0-289.0-33920.3 38.37 __15.00_.117+00% «715-003 ___ .230+00S 2287.1 160002
60.0 283.2 33775.1 38.21 15,00 <163°004 «850-003 «228+00% 2381.7 «188+002 «602+001 «248+002 «498+003
+213+4002 ___.726+001 «285+002 ___.632003 ______

65.0-278.2 33590.5 37.94 ___15.00 2124008 _ _.975-003 ___ 225005 _____2882.0

T0.0 273.8 33265.1 37.63 15.00 .259+D08 «108-002 +222+005 2556.0 «232+002 «829+001 «315+002 «782+003

———15-50_270.1 _32928.3 37,25 __15.00 .328¢00% __ .122-002 ___ .217+00S 2621.0 »256+002 28122001 .303¢002 ___ .9%a¢003_____
80.0 267.2 3251%4.5 3¢.78 15.00 .381+00% «131-002 «212+00S 2638.3 «268+002 «827+001 «351+002 «112+00%

—— 85.0-268%.7-32067.1-26.28 — 15,00 —832¢008 __.139-002 — .206+00S 2630.0 +2769002 7119001 347002 ____.129+000_

90.0 2€3.0 31562.6 35.71 15.00 869008 «188-002 «200+005 2593.7 «278+002 «538+001 «331+002 « 146 +000

95.0-261.9-31000.6-35.06—15.00 0874008 — .106-002  .193+005 __2532.1 22724002 3379001 ___.305+002 __.162+000

100.0 2¢1.3 30506.8 34.38 15.00 .452+004 «18¢-002 «187+005 2878.2 «263+002 «193+001 «282+002 «177+006

——105.6 260.7 29973.1 33,71 ___15.00 __.4962000 __.185=002 ___.180¢005 __2815.3 251002 29082000 260002 191008
110.0 260.6 29453.8 33.12 15.00 .890+004 «182-002 «174+005 2362.2 «238+002 «386+000 «202+002 «203+008

——115:.0-261.0-28963.5 32.61 15,00 __.4T72+000 __,138-002 «168¢005 ___2310.9 2223002 159000 «220+002 ___.215¢00%
120.0 261.7 208887.1 32.1% 15.00 <852+00% «138-002 «163+005 2267.3 «210+002 +208-001 «211+002 «226 <00

+373-001 «196°002 236000

———1250-262.7-28063.2 31,75 15,00 0204000 __.129-002 ____.158¢005 __2219.2 »2196+002
«391+008 «123-002 «158+005 2169.9 «182+002 «300-001 «182+002 «285+00%

NIDIRHO

a1

130.0 263.9 27663.1 31.29 15.00
o 135.0_265.3_27298.9_30.88___15.00 __.357+004 -209=002 2189005 20706 2156°002 ___ .206=001_ ___.156+002 ___.25%e004_______ O
180.0 266.9 26981.4 30.52 15.00 .322+004 +110-002 +106+00% 2062.8 +158¢002 «196-001 «1582002 «261+00% m
— - 185.0 268.6 26686.3 3019 _ 15.00 _.290¢008 __ .108-002 __ .143+005 __ 201%.6 __ 1843002 __ .922-002 21832002 269 +008 _ o
150.0 270.5 26433.7 29.90 15.00 .258+008 «971-003 «140+005 1959.6 +130+002 «686-002 «131+002 «276°004 o
— 155.0 272.5 26208.9_279.65 15,00 .228+0G8 ____.908-003___ ,138+005 ___1910.9 ___ .120°002 __ .508-002 ___ .120+002 __ .282+000_ T
«379-002 «111+002 «288 000 -

160.0 278.6 26N02.3 29.%2 15.00 .202+00% «848-003 «136+005 1862.3 e111+0J2
—— 170027921 25682.6_29.05 __15.00_.1599004 . 738=-D03 ____.132+00S__1763.6 ___.931:001 2»226=002 ____.931:001 ___ _.290°+00

180.0 283.9 25036.6 28.78 15.00 .117+008 «633-003 «130+005 1675.1 «791+001 «135-002 «791+001 « 307008 =

—— 190.0_209.0_25209.3_28.56___15.00_ 871003 __ .545-003 ____ .128+005 ___ 1589.3 __ .671+001 ~e823-003____.672+001 ___ _.318+008 _ >

2u0.0 298.4 25119.0 2r.82 15.00 .642+003 -%68-003 «127+005 1509.4 +573+00: «518-003 +573+001 «320+00% 5

— 21040 .299.6 25006-2 27.97 15,00 _.053¢003 __.398-003___,126+005 ___1828.1 «080+001 ___ .300-003___ 888001 __ .325+000__ -
2200 305.5 24930.7 27.50 15.00 .315+003 «336-003 +125-200% 1306.8 +«%06+001 «185-003 «%062001 «330+006

——— 2300 311.3 288772.0-27.06___15.M0_.2202003 __.2848=-003___ .120+005 ___1269.5 ____.381°001 ___.118-003 2301001 .339008

«2808°001 «337+006

2800 317.3 24830.9 26.6% 15.00 .158+003 +«280-003 «128+008 1198.8 «288+001 «706-008
-—— 25040 323.5 20798.8 _26.28 ___15.00 107003 ___.202-003____.124+005 ____1129.3 ___ .283+001 ___ .262-0008 «203+001 __ __.339+004
«170-003 «123+005 1059.6 +203+001 «164-008 «203+001 «382+C06

260.0 329.7 28773.1 25.97 15.00 .754+002
— 2706033642 207523 _25.36_15.00__+S129002 _ ,183-003 ____.123+005______995.8 ____ .171+001 ___.101-409_____ 171001 ____.343+008
280.0 3892.7 29738.8 208.79 15.00 .352¢002 «121-003 «123+00S 936.6 «145+001 «584-00S «145+001 «345+000
——290.0_389.8 _28720.0 24,23 15,00 __.284°002 __.103=-003 ____ 123005 ___881.9____ 123:;001 _____.805-00S___ .123°000___ 3% :°*008
3000 356.2 28707.0 23.72 15.00 .171+002 «879-000 «123+005 030.0 «105+0G1 «263-00% <10%001 «388+00%
———310.0-333.2 20698.8_22.95 15,00 .)20¢002 __.756=-008 __.123+00S 782.6 «9N5+000 _ _.172-00S _ _.908+000____.349+000 ;
32G.0 370.2 20683.3 22.07 15,00 .806+001 «639-000 «123+005 731.8 «768+000 «258-006 «T6A+000 «389+006
——330.0_377.8_28672.6 21.27 __15.00 _.555¢001 ___.S5843=000 ___ .123+005 _____ 684.> ___.653+000 __.157-006 _ _.653+000 ___ _.350+008
380.0 388.8 20662.1 20.S53 15.00 .390¢001 «%66-000 «123+005 681.8 «561+000 «102-006 «561+000 «351+0006
———350.0 _392,2 24651.8 19.86 __15.00 .281+001  .402-008 _ .123+00S __ 602.0 _ .%8%:000____.678=007 ____.984%+00Q __ .351°+00%
«%10+000 «830-007 310000 «352+006

360.0 399.7 2%6%1.6 18.79 15.00 .189+001 «380-00% «123+00% 558.7

-



-BOEJNG LIFTING ARAKFE TRAJ (SXGEQ) COMVECTIVWE ARAKE ENY. BePe NO. 90

___FIME __ALT___VEL _ __MACH _ANGLE___REYNOLDS _ HEATL COEE REC ENTMALPY RAD EQUIL CONV RATE __ RAD RATE _ _TOT RATE __HEAT_LOAD

SEC  WFT FT/SEC  NO ATIACK  NOJ/FT  LBW/SFT-S  BTU/LBM DEG F  BTU/SFT-S BTU/SFT-S BTU/SFT-S  BTU/SFT
' 4.0 389.0 38172.3 27.92 15.00 .8474001 .737-004 «235+00S 999.3 «171+001 <20%-001 «173+001 <000 o
o 10.0_373.5 38188.6_30.06___1S.00_ .981e001 _ .303=003 2354005 11211 o239¢001 ___ .835-001 __ .238+001___ 123002

16.0 358.9 38198.8 32.57 15.00 .207+002 «188-003 «234+005 1268.0 «331+001 «838-001 «350+001 «296+002
e 2240_385.2 38200.7 33,99 ___15.00__.828¢0002 __ .201-003___ _o238+00>____1822,2 __ ,861+001 ___.16%000 «4708+001 2532002
28.0 332.5 38202.8 35.50 15.00 .881+002 «<79-003 «238+005 1589.6 «639+001 «325+000 «672+001 «887+002
— 38,0 321.) 30189.8 36,37 __ 15.00 1694003 ___.88&3=-003 _ .2369005 ___1850.2 ___ .102+002_ +631+000 «108+002____ 181003 ____
40.0 310.7 38158.5 37.22 15.00 .318+003 «515-003 ~234+005 1953.9 «118+002 «117+001 «129+002 «2134003
e 85.0_302.6 34115,9 37.89 __15.00__.S17003___.651=003 233005 21131 1882002 ___ ,192¢D01 167002 __ 207003 ___
50.0 295.5 38%038.% 38.%9 15.00 .816+003 «805-003 «232+005 2268.2 «182°002 «29%+001 «211+002 +301+003
—55,0_.289.0 339203 38.37___1S.00 _.117¢008 __.9568-003 22304705 _2807.6_____ +236+002 ___ .9198+001 _ ,257+002____.%90+003____
60.0 233.1 33775.* 38,21 15.00 .163+008 «135-002 «228+005 2583.5 «258+002 «$58+001 «310+002 «C80+003
o 55.0_278.2 33580.5_37.24__ 15.00_ .212¢008 ___a132-002  .225¢005 _ 26%6.7. ____ +287°002 _ .673°001__ .355+002___.806+003
T70.0 273.8 33265.1 37.63 15.00 269+004 «146~-002 «2224005 2721.5 «313+002 «769+001 «»390+002 «993+003
e 75,0_270,1_32928.3_17.25 _ 15.00__. 1202008 ___2165-002 ___ .217-00S____2792.8 3454002 __ .000:001 __ ,926:002 _ ,120°00%
80.0 267.2 32214.5 36.78 15.00 .rZi+00% «177-002 «212°00S 2815.5 «362°002 «767+001 «438+002 »101 *00%
o 85.0_264.7 320&7.1 36428 15.00 a4l 508 ___.188-002____ .206+005 _ 2816a3 3734402 659001 8392002 ___ .363+00a
90.0 263.0 31562.6 35.71 15.00 .83 0N «195-002 «200+00%5 2789.7 «375+002 «%9S-001 +825+002 «185-00%
o 95.0_261.° 31040.6 35.06 15 .00 .8A7+GOA  .198-D02 _ ,193e00S ___ 2738.8 367002 ,312¢001 _ .399°002____ .205+D0&_
100.0 261.3 30506.8 348.38 15.00 +%92+00% «197-002 «187+005 2683.% «354+002 «179+001 «372+002 «225+00%
——205.0_260.1 299731 3371 __15S.00__.996°008 _ ,196-002 __ .180°U05___2629.6 2339+002 »838+000 «307002 __ o2%2+008
110.0 260.6 29453.8 33.12 15.00 .%90+00% «193-002 « 1784105 2581.0 «322+002 +358+000 «326°002 «259+004
—11S.C 261.0 28963.5 32,61 15.00 472008 .187-002 __  .168+00S5____ 2525.6 301002 __ .1428+4000 __ _.303¢002 ___ .275+008___ -0 o
120.0 261.7 20887.1 32.1% 15.00 .552+000 «182-002 «163+005 2881.0 «2848+002 «749-001 «285+002 «290+00% b

o 125.0_232.7 2806342 3175 1S.00__ 424004 ___o178-002 __ .158+005____2828.5____ 2634002 ___  .038-001___  .264+002 =308 +004 E
130.0 263.9 27%63.1 31.29 15.00 .371+00» «166-002 «158+00S 2371.9 «285+002 «278-001 «245+002 «316+006 .y E
—135.0_265.3 27290.9 30,93 __15.00 _.357+008 __ ,1%8-002____ 1992005 ___ _126'42_.211200?_.111:00]__42&!0?__.)1!:“!___8 :1-
140.0 266.9 26981.8 30.52 15.00 .322+00% «149-002 «186+00% 2259.2 «208+002 «136-001 «208+002 «338 +008 o -~
— 185.0_268.6_26606.3 30,19 ___15.00__.290°004 ___.140-002___ 1834005 ___2203.2 _«191:002 ___ ,%55-002 «392°002 388008 !
150.0 270.5 25433.7 29.90 15.00 .258+004 «131-002 «180+005 2185.8 «175+002 «636-002 «175+002 «357+009 Q e
——155,0 272.5 26208.9 29.65 ___15.00__.228+008 __ .123~002___ .138+005 2095.6 «162+002 «871=002___ 1624002 __ 366004 _____ > '
160.0 278.6 26002.8 29.%2 15.00 .202+00% «115-002 «136+00S 20848,.0 +«150+002 «351-002 «150<002 « 378000 ? R ‘;
e 1T7040_27951 _25682.6_29.05___15.00__o159°DC ___ .998-003___.132°005_____1936.7 1262002 __ ,210-002 ___ ,526+902___ _.387+Q0" <
180.0 283.9 25436.6 28.78 15.00 .117+004 +856-003 «130+005 18%0.7 «107+002 «125-002 «107+002 «399°008 -< ;::S
o 190.0_309.0_25299.3 23,56__ _15.00__.071+003__.738=-003 _ 120005 ____1748,.9 __ ,906+002 _ __ »763-003

« 907001 ____ .%09+000
200.0 298.4 25119.0 28.82 15.00 .642+003 «634-003 «127+005 1663.1 «778+001 «%81-003 «778+001 «817+006

——210.0_299.8 25006.2 27.97 ___1%5.00__.853+003___.558-003 «126906G% 15798 2652°001 __ +282-003___ +652+001__ 428000 __
220.0 305.5 24930.7 27.50 15.00 .3iSe003 «454-003 «125+005 1086.7 «5a87+001 «172-003 «547-001 «430+094
———230.0_3114a3 2487%.0.27.06___15.00 220003 __.38%=003____ .129+005 __1903.7 ___ .459+001 __ .106-003

«8459+00] 835008
240.0 317.3 29830.9 26.6% 15.00 .154¢003 «324-003 «1244005 1326.9 .382+001 «655~-008 «388+001 +480 008
. 250e0_323.5 297980 _26.2% ___15.,00__,107+003___ -273-003 ___ «12%°00S___1252.6 _23208°001 _ _,293-D0%___ «328+001 _ _,983006
260.0 329.7 20773.1 25.97 15.00 .734¢002 «231-003 +123+005 1179.7 «275+001 «152-008 «275+001 <886 +D0

__270e0 _336e2 29752.3_25.36____15.00 __ 25129002 __«194-003 __ _.123¢005___1110.2_ «231°001_ _ 939-005___.231°001 ___ ,849°000__
200.0 382.7 24734.8 28.77 15.00 .352+D02 .163-003 «123+00s 1043.8 «195+001 «597-005 «195+001 +451+0Cs
o 290.0_3%7.8 247201 2%.2% ___1Se0M__ 22499002 __ o139-003 ___ ,123+005___ 9855 ___a166°001____ ,375-005__ 166°001 ___ 953000 __

3J0N.0 356.2 24707.0 23.72 15.00 «171+002 «119-003 «123+005 930.8 «182+001 «2886-00S «182+001 « 458 *00
- 310.0_363.2 2969%.8_22.95____15.00___.1204002 __.102-003 «123+00S 878.6 2122001 _____o159-005 ___ 2122001 .856+008
320.0 370.2 24683.3 22.07 15.00 .806+0G1 «8465-008 «123+005 828.9 «108+001 «230-006 «108+001 «457+004
33040 _377.8_2%672.6_21.21 __ 15.00__ 555001 _T38-008_ _ ,123+005__ _ I73.5_ «882°000___ «145-0906 ___.0882+000 «258°004
380.0 384.8 20662.1 20.53 15.00 <395+001 «630-008 «123+005 727.6 +757+000 «90%-007 «757+000 « 858 +008
e 350.0_392.2 20651.8 19.86 15,00 .281°00) _ 588-0N3%___.123+005 6085.0 ___ 655+000___ +629-007 ____ .655°000___ 9592008
360.0 399.7 24641,6 18,79 15.00 .189+001 «960-00% «123+005 638.2 «558+000 «399-007 « 554000 «%60+00s
-



— - - —— —- - _ W - e
—_ —BOCING *IFTING BRAKE IRAJ (SXGEQ) COMVECTIVE BRAKE ENV. B.P._NO. 91

TIME _ 2LT % ¢ . MACH ANGLE _ REYNOLDS _ WEAT COLF REC ENTHALPY RAD EQUIL _CONV RATE _ RAD RATE __ TOT RATE __ NEAT LOAD _

SEC KFT FT/SEC NO ATTACK NO/FT LBN/SFT-§ BTU/LbN DEG F BTU/SFT-S3 BTU/SFT-S pBTU/SFT-S BTU/SFT

8.0 389.0 34172.3 27.92 15.00 .887+001 «885-000 «235¢00S 1089.2 «196+001 «196-001 «198+001
--20.0 373.5.30188.6_30.06___15.00 _.9a1:001 _ .115=003 __ .235¢005 __ 1171.9 ____ .266+001 -%18-001 2270+001 183002 _______
160 358.9 32198.9 37.57 15.00 .207+0C2 «165-003 «2384985 1325.8 «379+001 +«80%-001 «387+001 «337+002
22.0 385.2 34200.7 33.99 1S.U0 _.8204002 _ .230-003 ___ .238+005 ___ _1883.7 __ _.528¢001_ _ 157000 . _ .543+001 _ «61T7+002 _ _
28.0 332.5 3%202.4 35.5C 15.00 .88°'+002 +320-003 «23%+005 1656.5 «733+001 «312+000 +T768+001 «101+003
38.0 321.1 33189.8 36.37 15.00 <169°003 __.S08-NG3 2364005 1928.5 __ +117+002  __ .606+000 . .123+002 __ .161+003
80.0 310.7 34158.5 37.22 15.00 .314+003 «591-003 «238+00S 2028.8 +13%5+002 «112+001 «186+002 «282+003
-—-85.0 302.6-38115.9_37.09_.__15.00__o517¢0N3 __ ,78046=003 ___ .233¢005___2189.8 ____ .169+002____ .12%+001___ .138+D02 _ ,325+003
50.0 295.5 38038.8 38.39 15.00 .816+0C* «923-003 «232+005 2%46.6 «208+002 «282+001 «236+002 »831+003
55.0 289.0 33920.3 38.37 1500 _<117+00% _ _2111-002 _ ,230+005 ___ 2887.% __ .208+002. _ 397001 _ .287+002__ _ .562+003__ _
¢0.0 283.]1 33775.1 38.21 15.0u <163+00s «132-002 «228+005 2625.% «291+002 «536+001 «345+002 «720+003
- -65.0 276.2 33580.5 37.9% 15.00 - .212+00% e151-002 — _o225+005 __ 2727.6 ___ +328¢002 ___ .6847+4001 .~ «393°002__.908+003 _ _
70.0 273.8 33265.1 37.63 15.00 <269+00% «166-002 «222+005 2807 .8 «360+002 «739+001 «438+002 «111+00%
————T75.0 2701 _329208.3_37.25 __15.00__.320+008 _.109-002 __.217+005 2818.5 »395+002 «177+00% 8734002 _____ 13020060
80.0 <c67.2 3.5184.5 36.70 15.00 .381+004 «203-002 «212+005 2908.6 «%18+002 «736+00C1 «%88+002 «158 <00
85.0 26%.7 32067.1 3628 _15.00 _ 8320008 ___.216-D02 ___ .206+005 29101 .328+002 _ _.633+001 __ __.491+002 _ _.182+00% __
90.0 263.0 31562.6 35.71 15.00 .869+00" «22%-0C2 «200+00% 2687.3 «430¢002 «476+001 «878+002 «207+00%
—-95.0 2619 21080.6 -35.06  15.00__.087¢008 _ ..227-002 _ _.193¢005 __2838.1 __ .821+002 ____.300+001 ___.451+002 «230+008
100.0 261.3 30506.8 38,38 15.00 +%92+00% «226-002 «187+005 2785.8 «3%05+002 «172+001 «823+002 +252+008
— —105.0_260.7_29973.1 353,71 ___15.00 L996°00% __.225-002____,180+005 __ 2733.8 _ .388+002___  .80S+000___.396°002 ___ .272<008_____ .
110.0 260.6 29553.8 33.12 15.30 .890+0046 «221-002 «378+005 2683.2 2368+002 «3482000 «372+002 «291+00%
115.0 261.0 28963.5 32.61 15,00 _.872+008 _ _.215-002 ___ .168+005 __ 2629.8 __ 3867002 ___.182+000 __ .387+D02 __ .309+00% _
12Ce0 261.7 28887.1 32.18 15.00 .%52-004 «209-002 «163+005 2583.0 +326+002 +720-001 «326+002 +326 +006
~125.0 262.7 .28063.2 31.75 _ 15.00__.420+000 +200~-002 __ ,3158¢005 _ _2525.3_ . L302°002 __ _.821-001 ____.302°002_ __ 382008 __ _
130.0 263.9 27663.1 31.29 15.00 .391+00% «190-002 «158+005 2867.9 «280+002 «267-001 «280+002 «356+00%
—n—135.0_265.3.27298.9 30.88 ___15.00 _ .357+00% ___.169-002 __ .189+005 ___2360.1 ____ ,281+002__ .18%-001 «281002 369008
180.0 266.9 26981.4 30.52 15.00 .322°+00s «171-002 «186+005 2353.3 «238+002 »130-001 «239-00U2 «381 +00%
- 1%3.0 268.6 2668643 30.19 15,00 .790+008 - .161-002 — .183°005 __ 2296.7 _ 22204002 _ .821-002 __ .22G+u02 _  .393+004
150.0 270.3 26%33.7 29.90 15.00 .258+00Cs «151-002 «140+005 2238.5 «202¢00L2 «611-002 «202+002 «%03+008

155.0 272.5 25208.9% 2965 _ 15.00 _.228+000 — .141-002 128005 _ 2183.3 .186°002 . _ .853-002___ .186+002 __ .813+000% oo
160.0 278.6 26002.8 29.%2 15.00 .202+C0% «132-002 1364005 2130.7 «172+002 «337-002 «172+002 «822+°00% .
—— 1700 279.1_25682.6 29,05 ___15.00 150006 ___o118-002_____.132+005___2019.3____.1884+002 «202-002 «188+002_ _ _La30¢00%____ o 5
180.0 283.9 25436.6 28.78 15.00 .)17+00% .981-003 «130°00S 1919.5 «122+002 «120-002 «122¢002 +85] +008 o=
190.0 289.0 25249.3 20.56. _ 15,00 _.871+0035 __ _886-003 _  ,.128+005 __ 1828.8__ .10%+D002 _ «733-003 _ .108+002 _ _=962+00% o fh
200.0 294.% 25119.0 28.82 15.00 .682-003 «726-003 «127+30% 1735.5 +885+001 +%62-003 «885+001 «872 4000 X -
210.0 299.8 250062 27.97__ 15.N0__ 853003 __.617-093  _ .1254005 .. _1688.6 __ 7374001 _ ,271-008 __ .78T7+001_ _ _.880+00% P
220.0 305.5 29930.7 27.50 15.00 .315+003 «$21-003 «225+00% 1550,.2 «627+001 «165-003 «627+001 +8487 +008 < -
- - -230.0_-311.3 284878.0. 2706 _15.20__.220¢003 __ .%81=-003____ .128¢005____ Ja68.2 __ .527+001 __ ,101-003 25274001 ___ 893008
240.0 317.3 24630.9 26.6% 15.90 .158+003 +372-00% +«124+00S 1389.1 +845+001 «629-009 +«%45+001 898 *GON ot
- 2500 _323.5 247588 256,24 _ 15,00 _.107+003 ___.313-003 ____.125+005 ___ 131i.6 »375¢001  .238-008__ .375+001 __.S02+00% -
260.0 329.7 28773.1 25.37 1503 .758+002 «264-C03 +123+005% 12359.9 «318+001 +196-004 «318+001 «505 *0Gv i
27040 33602 20752.3 25436 _ 15.00__.512°002 _ .222-003 ___ .123+005 __ 1163.6 ___ .265+001 «903-005 ___.265°001 __  .S5068+008 _
280.0 382.7 28734.8 28.79 15.00 ,352+002 «137-1n03 +123+00% 1096.0 «223+001 +S78-005 «223+001 +510°00%
- 290.0_399.%_2872001 28,24 ___15.00 22894002 .159=0C3____.123+00% 1034.6 «190+001 +360-00S____.390+001 «5139006__
30L.0 356.2 284707.0 23.7& 15.30 .171+002 «336-003 +123+005% 9717.7 +163+001 «234-005 «163+001 «S18+008
- 310.0 363.2 28469%.8 22.95 _ 15.00 __.120°00z___.117-003 e123+005_ _ __925.C ____ .180+003 2153005 _ .180+001 _  .516+0046_
320.0 37Q0.2 246€3.3 22.07 15.00 .306+00i «992-Ca4 «123+005 869.% «119+001 «221-006 «119+001 «517+008
_330.0 ¥77.% 28672.6 21427 15,00 __.555°001 __ .882-0084 __ .123+00S __ ___816.3 ____ .101+001 __ .180-006___ 101001 __ .518+008 __
3%0.0 308.8 28662.1 20.53 15.00 .390+001 «723-00% «123+005 768.9 «869+00C «908-007 «869+000 «519+00v
3500 392.2 24651819 86___15.00__.282+001 _ .628-D08___ _.123+005____ T2e.7___ _.750°000 ____ .604-007____ . 750+000 _«520+00%___

360.0 399.7 24641.6 18.7F 15.00 .189+001 «527-00% «123+00S 676.0

«524+000 «383-007 «635+000 «521+008




e __ROEING LIFTING BRAKE TRAJ (SXGEC)_CONVECTIVE BRANE ENVe BePe NO, T I
YIME. ALY __ VEL ___ MACH__ANGLE _ REYNOLDS __ MEAT COEF_REC ENTHALPY RAD EQUIL__CONV RATE  RAD RATE _  TOT RATC MEAT LOAD
SEC XFT FT/SEC NO ATTACK NOL/FT LBM/SFT=S  BTU/LBM DEG F BTU/SFi-S BTU/SFT-S BTU/SFT=S BTUSSFT
" 4.0 389.0 38172.3 27.92 15.00 447001 .822-00% «235+005  1037.5 .190+001  .120-001  .191+001  .000

- 100 _3573.5 3018%,6_30.06___12-00__991+001 __ _112+-00%_ ,.235+005____1158.3

L6.0 358.9 33138.84 32,57 15.00
22e0_3%5.2 382007 _33.99 _ _15.C9 _

«207+002 «160-003

28,0 332.5 382u2.8 35.%0 15.00 .881+002 +31.-003
——39.0 321.% 38].,9.8 36.37____15.00__.169+003 +%9%-003
40.0 310.7 331358.5 37.22 15.00 .314+003 «574-003

———85:0 39246 _39115.9_37.89 __15.00_.S12°003 ___.726-003 __ .233+005

500 295.5 38038.% 38.%9 15.C0 .816+003 «898-003
~-55.0 209.0 339203 30.37__15%5.00__a117+004___ .108-002 __
60.0 283.1 33775.1 38.21 15.C0 .163+008 «128-002
_ $5.0 278.,2 33580.5 37.9% _ 15.C0 _.212+008 _ ,147-002_
700 273.& 33265.1 37.03 15.00 .269+0908 «163-002

e 75.0_270.1_32928.3 37.25 __ 15.00__.320+00% _ .189-002___ .217+005____2805.0

80U 267.2 J2518.5 36.78 15.00 .381+00% «192-302

- 8540 2687 3206Ta1 3628 __'5.00__.832°006%___.210-002__ _ .206+005____2846.4

V0.7 263.0 31562.6 35.71 35.00 .469°004 «218-002

__ 95.0 251.9 310%0.6_35.06 ___:5.00 __.e81+004 __ .220-002 ___ .193¢005__ _2792.6___ o%00+002 __ «18%001___ ,826002 ___

1UD-0 261.3 30506.8 38.38 15.00 .892+00% «220-032

——105.0_26007_29973.1_33a71 __15.00__o4962003 __ ,218-002____ .180°00S ____ 2703.1 __ .376°002_

110.0 260.6 29453.8 33.12 15.00 .%90+00% «215-002
——— A15.0 261.0 28963.S 32.61 _ 15.00 _.872+008___.209-002
120.0 261.7 20487.]1 32.1% 15.00 .e52¢008 +203-002
125.0 262.7 208063.2 31.75 _ 15.00_ .829+008__ __.19%-002
130.0 263.9 27663.)2 31.29 15.00 .391+00% «185-002

+928+002____«22%-003____

«259+001____,256-001____.262°C0} «136°002____

13540 265.3_27298.9_30.82___15.00__«3I57°00% __a165-002___189°00S____2343.2 _ ,235°002__ 113-001___ ,235°GU2____ .348+008____

1%0.0 20669 2698:.% 30.52
~ 185.0 260.6 25686.3 30.19
1500 270.5 26%33.7 29.9%0
1550 272.% 76208 ™ 29.65 __
1600 2TR.6 ¢677..% 29.82

15.00 .322+00% «166-002

15.00 ,258+00% -186-002

15.00 .202+00% «120-002

—3700.27%.1_25580-%_29.05__ 154004159008 ,11)-002___ .132230S___ _2003.U

160.0 283.9% 25036.6 2%.78 15.00 +117+00% «958-003
— . 190.0 209,0 25289.3 28.56 __15.00__ .871+003 ___.823-903 _____
200.0 294.% 25119.3 28.%2 15.00 .6%2+003 «706-003

210.0 279.8 250062 27.97 __ _15.00 _ 853003 _ .600-003 ____
220.0 307 S 2893C.7 27.50 15.00 .315+003 «507-003
———230.0_311.3_2%587%.0_27.06__15.00_,220¢003 __.%28-003_

2802 317.3 24830.9 26.6% 15.00 .154+003 «362-003
25040 3TNeS 29798.8 26.2% _ 15.00_ .107+0uL3___.305-003
2600 229.7 2%773.1 235.%w7 1S.L0 .754+002 «257-00)
—-270-0 33€+2 28752.3 25.36 ___15.00__.5124002 __ .216-003 ___
2800 382.7 26073%.8 28,79 15.00 .352¢+C02 «182-0G3

2900 _389.8_24T720.1 2%.29 ___15.00__,2%4+002___,»155-003

300.0 356.2 28707.0 23.72 15.00 .171+002 «i33-003

—— JAUe0 363.2 29694.0 22.95__ _15.00 _.i20°002 __.11%-003 ___
320.C 370.2 2%683.3 22.07 15.00 .806+001 «965-0008

3300 _377.% 27672.6 _21.27 _ _15.00 __o555+001_ _.819-006__
280.0 384.8 26662.1 20.53 15.00 .390+001 «702-00»

~350.0 392.2 296518 19.06___15.00__2201°001 _ _.506-00% __ _.123+005

«512-008

150.0 399.7 24681.6 18.79

15.00 .:89+001

- -15.00__.290°00% __ .156-002 _ _.1843+005____2275.2  _ .213+002
1500 _.228+00% _ _.137-002 ___ .130+005

«2344005  1308-8 «368+001 «493-001  .373+001 326 4002
«23%+005 __ 1865.7 _ _ .S51%+001 «968-001 _ .328+001 __ .595+0C2 _
«238¢005  1633.6 «712+001 «19§+000  .732+001 «972+002
42364005 ___1897.2  .118+002_ __ .371+000 ___ .118°002 __ 154003
+2344005  1993.1 «331¢002 «687+000 1334002  .231003
2187.8 1654002 .113+001___ ,176C02____ .310+003
«2324005  2296.4 +203+002 «173+001 «2204002  .808+003
«2304005 _ 2929.8 ___ .2814002 __ +28434001__ .265+002 __ +530+003 _
«228°005  2557.3 «283¢C02  .328+001 3164002  .675+003
«2254005_ _ 2657.8 __ 3204002 ___ .396°001 ___ <360+002_ __ Re8+DO3
«2224005  2731.2 3504002 «8520001  «395¢002 <103 +008
«385+002 2AT75¢001___ , 8334002 ,1204008
«212+°00S 2036.3 «8%08°002 «835i°001 «850+002 « 186 +00%
_e8169002 330001 __ 84554002 __ +169+000
«200°00S5 2038.0 <819+002 «291+001 <002 «191+008
«213+008
.1874008  2752.1 «395+002 «105+00)  .905+002  +23%+00%
«893¢000___ ,3819002_ __o258¢008
«17844005  2659.3 «358+002 «2104000  .361+002 <272 +00%
«1624005___ 2607.1___ 3362002 ___ ,870-001 __ ,337¢002__ _ .289+00% _ _
«163+005  2560.5 «317+002 «881-001  .317+002  .306+00%
n1584005 _ __2502.5 42934002 _ _ .258~001 __ ,293+002___ .321+004
«1584005  2483.4 +272+002 e168~001  .2i2¢002  .335+000
«196+005  2332.6 «232+002 J798-002  .232¢002 3604008
__+503-002 __ .213+002 _ +37i+00%
«1404005  221¢6.1 «195+002 «370-002  .195+002 381 +008
2169.5 _ .1814002 __ +277-002 1814002 390008 _
«136+005  2111.1 «166+007 +206-002  .166°002  .399 008
«18904C02 _ ,1284-002___ ,180¢002__ .8)eeCO8__
«130+005  1903.1 «119+002 «735-003 1194002 +327 4004
«1289005 ___ 1809+3 1014002 __ o%49-003 _ _ ,101+002 938 +00% _
«1274005  1720.% 861001 «283-033  .861+001 <948 +00%
02260005 1630a1 _ o727+001  _ +166-003 __ 7274001 _ _ .8456+008 _
«125+005  1540.6 «610+001 «101-003  .610+001 +262+008
«1200005____1958.% ___ .512°001 __ .621-008____ ,512+001___ .868+008
¢1204005  1376.7 «433+001 .385-008%  .433+001 <873 +008
«1200005 _ i300.3 _ <766+001 __ .143-008 __ 3664001 «4T7+000
«1234005  1223.7 +306+001 «893-005  .306°001 480 +008
e1239005 11526 +258°001 _ o553-005 __ «258°001 __ .483+008
«123+005  1085.5 «217+001 «351-008  .217¢001 <485 <004
01234005____1025.2 e1854001 ___ 422)-00S____ ,185¢001___ .86T+008__
«123+00% 969.8  .159+001 «143-00S  .159¢001 <489 <008
e1234005 __ 916a1 _ _o137¢CO1 ___ +938-006 __ 1374001 __ .8490+004 _
+123400¢ 860.3 1164001 «135-006  .116+001 <87 20008
22234005 _ 8CTe6 _ +783+000 _ .855-007 _ _.9834000 _ 4934000 _
«123+005 759.9 8434000  556-007  .043e000 o494 +004
T16e2___oT29°000 __ _o370-007____ o729+000____ +%94+008 __
«238-007

«J23+005 667.9

+«616+000 «$16°000

+495 +008
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BOEING LIFLING BRANE IRAJ _(SXGEC) CONYECTIVE BRAKE ENV. 8P NOo_ 99
_TIME . ALY —— VEL —_ MACH _ANGLE __REYNOLDS ___MEAT COEF_R%ZC ENTMALPY _RAD EQUIL__CONV_RATE __ RAD RATE ___ TJOT RATE __ MEAT _LOAD
SEC NFT FT/SEC MO ATTACK NO/FT LBM/SFT-S BTU/LBM DEG F BTU/SFT-S BTU/SFT=S BTU/SFT=$S BTU/SFT
8.0 389.0 38172.3 27.92 15.00 .8447+001 +761-00% «235+00% 1007.7 «176+001 «8479-002 «177+001 «000
. 10.0-373.5-36100.6-30.06—15.00_ 9812001 __.108=003 ___,2385+005 £121.0 22019001 ____L102-001 ___,202+001 ____,125+002______
16.0 338.9 38198.84 32,57 15.00 .207¢002 .1%8-003 +238+005 1271.5 +380+001 «197-001 +3824001 «301 002
—22.0 385.2 38200.7_33.99 15,00 .424¢002 — +207-003____ .230¢4005 ___ 1823.8 ___,475+001 +306-001. +479+001 +SaTe002_
28.0 332.5 38202.% 35.50 15.00 .881+002 .288-003 +2382005 158648 «660+001 «764-001 +668+001 «891 4002
o 38.0-321¢1-30189.8_-36.37 15,00 .169¢003 __ .457-003____,236+005 1841,.7 +305+002 ____ ,148+000 »107¢002 «181+003
40.0 310.7 38158.5 37.22 135.00 .314+003 .531-003 «238+005 1929.0 «121+002 «275¢000 +128+002 «210+003
45.0 3026 -38115.9_37.89 15,00 517003 ___.622=-003 2334005 ___2078.8 ____ ,153+302 __.451+000 21512002 22814003
50.0 295.5 38038.4% 38.49 15,00 .816+003 .831-003 «232+005 2213.3 +188+002 «$91+000 +1982002 «369+003
. 55,0.289.0-33920.3_38.37___15.00 _.117+008___ .999=003___ ,230+003 2336.7 22230002 .973+000____,233+002 ___ .0769003___
60,0 283,11 33775S.1 38.21 15.00 .163+008 .119-002 +226+005 20458.6 «2634002 +131+001 «276+002 +603+003
o $5.0-278.2-33580.5 37.98 _ 15.00.212+008 _ .136~002 225005 2549.2 +2964002 _ ,1584001_ 3124002 ,750¢003
70.0 273.8 33265.1 37.63 15.00 .269+00% .151-002 02224065 2619.8 +3284002 «181+001 +382+002 «914+003
e 75.0_.270.1 32928.3_37.25 __15.00__.328+008 __.170=002 ___.211400S 269140 «3560002____ 190001 _,.375+002 ___.109¢000
80.0 267.2 32514.5 36.78 15,00 .381+008% 183-002 «212+005 2726.0 «378+002 +180¢001 «392+002 «129+008
. 85.0-260.7-32067.1-36.20 15,00 .032¢008 __ .196-002 +206+00S 2782.6 +385¢002 +155¢001 oN03+002_ 1889008
90.0 263.0 31562.6 35.71 15.00 .469¢008 .201-002 «200¢00% 2738.6 «387+002 «117+001 «399+002 <168 008
e - 985.0-261.9-33080.6-35.06—— 15,00 0872008 —_,200~002 —.193¢005_____2712.8 3790002 7304000 ____.386¢002____ 1889008 _
100.0 261.3 30506.8 38.38 15.00 .8492+008 .200-002 «187¢005 2681.1 «3562002 «821+000 +371+002 +207+008
(\T_lns.n.uo..l_z"u.L_lmx_ls.nn_.uunm_.znhnnz__.umnos__zul.l_ o 20002 1979000 _o351+002____.225+000
110.0 260.6 29953.8 33,12 15.00 .490¢008 .199-002 «174+005 2597.7 « 420002 «841-001 »333+002 2024008
| — 1150 2610 -28963.5 32,60 15.00__ 8724008 ,193-002_ 1684005 258642 . 3114002 _.348-001 «3124002____.258+000
120.0 261.7 28487.1 32.18 15.00 .852¢008 .188-002 2163005 2503.2 «2934002 «176-001} 2944002 «273+00%
p 1250 .262.7.2806302 2175 15.00 _.828¢0080 __.180-002____ .158+005 ___20847.8 ____,272+002 e103-001____.272+002____.287+008_ ____
1300 263.9 27663.1 31.29 .5.00 .391+00% L171-002 «158¢005 2392.1 «252+002 +655-002 «252+002 '«300 +00%
e 135.0_265.3 27298.9_30.88____.5.00 .357¢+006___.152=002 ____.1492005 228641 »217+4002 2850-002 ____.217+002 312008
140.0 266.9 26981.8 30.52 15.00 +322¢008 .154-002 «146¢005 2281.1 «215+002 +319-002 «215+002 «323+008
. 145.0 268.6 266863 30.39 15,00 .290¢008 - .145-002__ .383¢005__2226.2 .xnomm.__.ztn‘-mu__...ulomlz.__..ns-nn._..'Q1 g
150.0 270.5 26433.7 29.90 15.00 .258+D08 .136-002 «140+005 2169.5 +182+002 «150-002 «182+002 «343+008 =
_155.0 272-5.26208.9 2955 ___15.00__.228+008___ ,127-002___ .138+4005____ 2115.8 +168+002 «111-002 ___.168+002_____.352+008 b o )
160.0 279.6 26002.8 29.82 15.00 .202+008 .118-7,02 «136+005 2059.8 +1584002 «826-003 «1584002 «360+008 [o 8-
e 170.0-279.1_25682.6_29.05___15.00__.154¢008 _ .103=002 ~132+005 ust.l_.ulloooz_..-n:nnl_.unmn?__.xnms_% >
130.0 283.9 25436.6 28.78 15.00 1172008 .883-003 «130+005 1858.3 «110+002 +298-003 «110+002 «386 +00 ~
. 190.0_289.0_25249.3_28.56 15,00 __.871+003 ___.762-003 ____.128+005 ___1766.% 29364001 ____.180-003 9360001 3964008 _____ O
200.0 29%.8 25119.0 28.82 15,00 .682¢003 ,654-003 «127:00% 1679.5 +798+001 «113-003 «798+001 +80S +00% C =
—21040-299.8-25006e2 27497 15,00 .453¢003___.555-003 .uuons__ls’o.1___.5130001_.64.3-000_..usonm_.uz.oan__--p 2
220.0 305.5 29930.7 27.50 15,00 .315¢003 .869-003 «125¢005 1502.4 +565+001 +%08-008 +565+001 «818+008 s
e 230e0_-311.3 24875.0-27.06___15.00__,2202003 ___.397=003____.124¢005 ___1%19.1 __ ,475¢001 ___.248-004 28752001 242300 o

2435.0 317.3 26830.9 26464 15.00 .154+003 «335-003 «124+005 1381.7 «401+001 «150-008 «401+001 <428 +008
250.0 323.5-24798.8 26.28 __ 15,00 ,107+003 __,282-003 ___.524+00% 1266.8 «338+001 ___.573-00S «338+001 831006
260.0 329.7 24773.1 25.97 15.00 .754¢002 +238-003 «123+005 1191.9 «284+001 «357-00S «2844001 «835+008
- _270.0-336.2 29752.3 25436 15.00__.512¢002 __ .200=003____.123¢005 11221 __ ,239+001 ____.221-005____.239+001 ___ 837006
280.0 382.7 24734.8 24,79 15.00 .352¢002 «169-003 «123¢005 1057.% «202+001 «181-00S «202+001 «43%+008
o 290.0_349,%_28720.1 24,24 ___15.00__.248¢002 _ .143-003 __ .123¢4005____ 995.8 __ .171°004 ____ .083-006___ -171+001 __ »5%1+00%

30040 356.2 24707.0 23.72 15.00 .171+002 «123-003 «123+005 942.3 «187+001 «578-006 «187+p01 «*83+008

—310.0-363.2_204698.8 _22.95 __15.00__.120+002___.106-003 ___,123+005 B891.5 1274001 .375-006 ____-127+001 884008 ____
320.0 370.2 24683.3 22.07 15.00 .806¢001 «893-00% «123+005 835.1 +107+001 «540-007 «107+001 «885+008

- 330.0-377.8 20672062127 15.00_.555¢001 __ ,.758=00% —_.123+005 783.4 +910+000 ___o342-007 __.910+000 806008
390.0 338.8 28662,1 20.53 15.00 .390¢001 «650-00% «123+005 736.8 «781+000 «222-007 «T781+000 + 947008

o 350a0_392.2 24651.0_19.86  15.00 .281+001  .561=-008 _ ,123+005 _____693.8 _ .675+000 ___a14%8-007 _ .615+D00 __.%88+008

2600 3977 20641.6 18.79 15.00 .189+001 «8T74-00% «123+00S 646.5 «571+C00 +9318-008 «571+000 849 +-006
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BOLING LIFTING BRAXE YRAJ (SXGEQO) CONVYECTIVE RRAKE ENV. BePe NOo 100

_ VIME_ALT. ___ VEL ___ MACH__ANGLE_ ___REYNOLDS _ MEAT COEF_REC _ENTHALPY RAD EQUIL _CONV_RATE___RAD RATE ____TOT RATE____ _MEAT LOAD_
SEC KFT FT/SEC NO ATTACK NG /FT LBM/SFT-S BTU/LBN DEG F BTU/SFT -3 BTU/SFT=-S BTU/SFT=S BTU/SFT

9.0 389.0 34172.3 27.92 15.00 .%47+001 «610-00* «235+005 928.6 «141+001 «208~-p02 «142+003% +000
1040 _373.5 3418%.6 _30.06_15.00 981000 __ o833=004_____2235¢005 ___ 10910 1932001 ___.843-002___.193+000 _.100+002 ____
160 358.9 38194.8 32.57 15.00 .207+002 .119-003 «238+00% 1178.9 2784001 «858-002 «275+001 «281+002
o 2240_385,2 34200.7 _33.99___15.00 420002 ___.164=0U03____.23%+005 1321.1 382001 ___ .167-D01. «383°001 ___.438+002___
28.0 332.5 384202.8 35.50 15,00 +081+002 .231-003 +234+00% 1878.6 «530+001 «331-001 »533+001 713002
38,0 321.1_34189.8 36437 ___15.00__.169+003 ___,367-003 22369005 1716e1__ o887+001 __ .683-001 ___ .05%°D01 ___ 113003 ____
40.0 310.7 34158.,5 37.22 15.00 .318¢003 ,¢26-003 «238+008 1795.9 «978+001 «119+000 + 986003 +»168+003
- 45.0_302.6_30115.9_37.89 __ 15.00__.517+003 ___ ,539-003 ___ .233¢005 __19351.3 ____o123°002 ___195°000__21252002 ___»22%+003______
S0.0 295.5 34038.4 38.%9 15.00 .816+003 .667-003 «232+00% 2061.0 «151+002 +299+000 «150¢002 «298+003
5S¢0 _289.0_33920.3_38.37 15,00 .117¢008 ___.801-003___  .2304005___ _2178.8____ 179002 __ .422+000____.108+002 ___ .378<003 ____
60.0 283.1 3377S5.1 38.21 15.00 .163+00% «952-003 2204005 2286.3 2114002 «569+000 «217+002 «878+003
. 650 278.2 37540.5 37.98 _ 15.00__.212+008 ____.109-002 _  ,225+005 ____2371.8___ .238+002 +6862000___ 2245002 5932003 __
70.0 273.8 33265.1 37.63 15,00 .269+004 «121-002 «222+G0S 2037.1 «260+002 «784+000 «268+002 «722+003
: 7150 27004 329283 37225 15,00 328008  ,136=002 _ o217+005 ___ 25040 ___ .236:002 __ ,829:000 ___ 298002 862003
80.0 267.2 32518.5 36,78 15,00 .381°00% »147-002 «212+005 25%81.7 «301+002 +782+000 «309+002 +101+00%
o B8540_268.7 32067.1_36.28__ 15.00__.432+008 ___ o156=002 ___ .206+005 __._2560.7 ____ 3100002 ____ 6722000 ____.317+D02 ___ 117+008
90.0 263.0 31362.6 35.71 15.00 .869+308 .162-002 «200+005 2562.0 «313+002 «505+000 «318+002 «133+008
o 95.0_261.9 _31080.6_35.06___ 15.00 _.%82¢008____.168=002 ___ .193+005____2539.8___ .305+002 ____.3518+000___ .308¢002 _ _.148°:008 __ __
1000 2613 30506.8 34.38 15.00 +%92+008 «163-002 «187+005 2507.5 «293+002 «182+000 «295+002 «168 *000
- 105.0_260e71_29973.1_33.72 _ _15.00 _.896+008 __.162-002___ 180005 ____2471.60____ .280:002 __,858-001____ .281+D002 ___ 178008
110.0 260.6 29953.8 33.12 15.00 .490¢006 «160-002 +178¢005 283642 +268+002 +365-001 2684002 «192+008
——115:0.261.0_20963.5_32.61 ___15.00__.472¢008 ___.155-D02 ___.168+00S____2387.1 »250+002 __.uxsnn;.zsnoooz__.zosonn__g ()
120.0 261.7 28887.1 32.18 15.00 .352+000 «151-002 «163+005 2386.6 236002 «7684-002 «236+002 21700 )
o 125.0_262.7_28063.2_31.75___15.00__.820000%_ __o188=002____ 158400522916 2184002 __ _.8a7=002 _  .218+002 _  .228+00% _ T O
13040 263.9 27663.1 31.29 15.00 .391+004 «138-002 +158+005 22088.8 +204+002 «283-002 «208+002 «239 +00N o=
e 135.0_265.3 .27290.9_30.88___15.00 _.357008 __ .122=-002____ .189¢005 ____21%1.3 _ 17%°002 __ ,195-D02___ 17%+002__ .2%8¢ >
14060 266.9 26981.% 30.52 15.00 .322+004 «123-002 «146°00S 2132.9 «172+002 «138-002 «172+002 +257+008 =
o _1%5.0 268.6 26686.3 _30.19 ___15.00__.290¢008 ___.116-002_____.143+005 ___2081.9 «159+002 ___ .872-003 ____ 159002 a2650(8 _ -
150.0 270.5 268433.7 29.90 15.00 .258°00% «109-002 «140+00S 2029.5 «146+002 «648-003 «186°002 «273+00% Co»
. 155.0.272.5_26208.9._29.65 ___15.00___.228+004__ ,102-002___ .130+005 ___1979.8 «135¢002 ____ .580-D03 «135¢002____ .200+00% ___F &
160.0 274.6 26002.8 29.%2 13,00 .202+004 «951-003 «136+00S 1928.9 «128+002 «358-003 «124+002 «206 <003 Cm
——170:0_279a) 256082.6_29.03___15.00 ,158008 __ .023=-D03____ 132005 ____1027.3___ 1089002 ____»219-D03___ 1048002 ___ »290°00 o
180.0 283.9 25436.6 28.78 15.00 .117+00% «709-003 «130+005 1735.8 +885+001 «127-003 «885+001 +307+008 -
. 190.0_289.0_25249.3_28.56___15.00__ .871+003__ .611-003 «128+005 1688.0 e752¢001 __ _ oT78~D08____ .752°001 ___ .315°009__
2000 298.4 25119.0 28.42 15.00 +6%2+003 «525-003 «127+005% 156642 +682+001 «990-008 «642+001 «322+008
. - 21040_.299.8 250062 _27.97 ___15.00 ___ 3534003 __ .446-003___.126°005__ __1482.1 5424001 ___ «287-000% ___.592+001 ___ 328008 ___
220.0 305.5 24930.7 27.50 15.00 .315+003 +376-003 «125+005 1397.8 +4%3+001 +175-000 «858¢001 +333+008
———230.0_311a3_24873,.0 27.06___15.00__ ,220°003___ .318-003___ .124+005____1318.6____ +381+001 2108-00% 2381+001____ »338+008
29040 317.3 24830.9 26.68 15.00 +154°003 .269-003 «1244005 1206.3 «323+001 «668-005 «323+001 «381 <008
.. 25040 323.5.24790e8 2624 15.00__o1074D03 ___ .226~003 __ .128¢005___ 1179%.2 _ 272001 ___ .248=005 ___ 272001 ___ .3%8+D0%
260.0 329.7 284773.1 25,97 15.00 +75%+002 «191-003 «123°005 1108.2 «228+001 +155-005 «2284001 « 38T <000

————270e0_33602_28752.3 25.36____15.00__.512¢002___ .161~003 ____.123+005 ___ 10392 __ «192¢001 __ .958-006___ ,192¢001 ~«302+00% -
2800 382.7 24734.8 24.79 15.00 .352+002 «135-003 «123+005 975.1 «162+001 «609-006 «162°'001 «350+008
———290.0_3%9.8_24720.1_2%,24% 15,00 »2892002 _ .315=003__ ,1232005_____919.1 ___ .138+001 »303-006 »130°000____ »352¢008
300.0 356.2 24707.0 23.72 15.00 .171¢002 «985-00% «123+005 867.0 «118+001 »209-006 «116+001 «353+008
-—310e0_363.2 2069%.08_22,95___15.00 _.120°002 ____.848-006___ .123+005 818.6____ .102+001 2163=-006____+102+001 ___,33%+00% _____
320.0 370.2 24683.3 22.07 15.00 .806+001 «717-004 «123+005 766.6 «861+000 «2384-007 «861+000 «355 0006
3300 _377.8_24672.6_21.2T7___15.00 _o555+001 £08-004_ «123+005. T17.1 7314000 ____»188=-007___-731+000 ___ .356+008
3120.0 384.8 24662.1 20.53 15.00 .390¢001 «522-00% «123+005 673.3 +62¢+000 «964-008 «628°000 «357+00%
——350,0_392.2 2965128 19.86___15.00 281¢0CL  ,450-00% 41232005 6323 _ 5924000 ____ ,651=000___ .5%2+000____.357°008%
360.0 399.7 24681.6 18.79 15.00 .189+001 «381-004 «123+005 S88.0 «8459+000 «%06-008 «459+000 «358+000
== o -
RS
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REMTECH INC. RTR 069-2

APPENDIX C

PAYLOAD ENVIRONMENT

The payload enviromnment is listed in this appendix. Each page contains the

convective heating enviromment for a body point, No radiation or RCS effects

have been included in this enviromment. The load and rate values assume no rol-

ling during entry.

C-1



BOLING LIFVING

TINE " XUY 7T VFLU — WATH KAFLT — "FLCYNOUDS

SEC KF1 FT/Skc WS ATIACK NOS/FT
W.C 38°9,0 38172.3 (7.92 15.00 .447+001
J.C 373.5 38183.6 30.0% 15.00 . 4i+]01
15.C 358.9 3:5194.4 32,57 15.0U0 .207+00¢
LU IS OWMTO0LY I3 TOIf.e0  LuwzZgson?
2% .0 332.5 34204.4 35.50 15.0U +tB14030¢
Y¥i.C §21.1 3v1RA9.B 36.77 17.00 .189+303
43.C 31U.7 34158.5 37.22 15.0U0 L.314e003

45.C 302.7 34]115.9 37.8% 18.0C ,S537+0D:
S).L 295.5 34038.4 38,49 15.00 .816¢003
TSCNT ZEYLN CIWI0NY IFLIT . IN.OU 17 a0G
62.C 283.1 33775.1 38.21 15.C0 .163¢004
65 . 278.2 33540.5 37.94 158.0C° .c12+004
7T..C 273.8 33265.1 37,63 15.00 .269+004
75.0 270.1 32928.3 37.3% iE.00 .328%pqQv
P).C 267 .2 32514.5 36.78 15.00 381004
A5 .0 2867 32087.17 38,728 T ITLTO O LGYZiO0§
9.0 263.0 31562.6 35.71 15.0C .469+004
95.0L 263,9 31040.6 35.06 15.00 .487+00%
10J.C 261.3 30506.8 34,38 15.00 «.492+004
105.0 260.7 29973.1 33.71 15.0U0 .u496+004
113.0 26g+6 29453.56 33.12 15.00 4904004
115.T 281.0 26983.5 32.81  IU.00 ~.G7Z+00G4
12040 2617 28487.1 32.1% 15.00 .452+004
125.0 26¢.7 280g3.2 31.75 15.00 .424+004
13J.0 263.9 27663.1 31.29 15.00 .391+00N4
135 .C 265.3 27298.9 10.R@ 1€.00 .357+004
180.0 266.9 269R1.4 30.52 15.00 .322+004
I55.C 2868.6 26686.3 30.19  15.0(3 .c904008
15046 270.5 26433.7 29.90 15.00 .258+004
155.C 272.5 26208.,5 ,9.65 15.00 .228+004
16).0 274 .6 26002.8 <9.42 15.00 ,2p2°004
170.0 279.1 25682.6 29.3% 15.00 .1544004
1P).0 2RA3.9 25436.6 28.78 15.0U «117+904
1300 289.0 2%2W5 .Y 28,56 i5.00 .57i+003
20 .0 294 .4 25119.0 2g.u2 15.00 .642+003
21J.L 299.8 25006.2 27.97 15.00 .4534003
225.C 305.5 24930.7 27.50 15.00 .215+003
230.7 311.3 24874.0 27.06 15.00 .2204003
240.U 317.3 2u4830.9 26.64 15.00 +154+0C3
250.0 323.5 247968+8 <6.24 15,06 L1GT+003
26140 329.7 24773,1 25.97 1%.00 7544002
27J.C 3%6.2 24732.3 25.36 1%.00 ,vjp2e002
28).0 342,7 24734.8 24 .79 15,0C  .3524002
29..C 389 .4 24720.1 24.24 SNl L4 e002
302.0 356.2 24707.0U 23.72 15,00 .171%002
T 31J.U3IB3.2 29E9U.B 22.95  IS5.T0  .120+002
32240 370.2 24683.3 22.07 15.25  .50640C1
31,0 377.4 2u6%l.6 21.21 15,00  .555¢901
34).0 384 .8 246631 20.53 1%.00 .390+001
33,0 392,22 76651.8 19.8¢ 17.00 oo glean
36J.0 399.7 24641.6 18,79 15.M0 .18y -001

LBM/SFI-S

«150-0U5
.23%5-0D%
«293-p0u5
TLaC09-nos
«568-0U%
«9p¥-0u8
«.10%5-00C4
«133-00u8
.lb"-Ou!

“LieTEnE T

«234-004
«269-g0Y
«298-004
«.33¢-N04
«361-00Un

T J3Bu-DOG

«398-008
L40U3-004
.NJ?’UU!
.3?6'00&
«393-0Cn
TLYB2-006
«371-000
«355-004
«338-00%
«3u1-00n
+30%-00%
.286-00u
«267-004
«250~00%
«234-0uN
«2ul3-00N
«174-004
TL.150-0UR
«129-0UL4
«110-00%
0926'005
« THT-00LS
+661-005
«557-005
«470-005%
« 355 =005
«332-00L%
«2a8-00%
«243-00CS
L2uP-nLs
«176=-005
elol=Ny5
«12R8-00S
«+111-00%
«9;7-0Ug

RTU/LBM

«23%enQ5
2354005
«c 394005

2363005

«234+005
2343005
«234+005
2134005
.:}20005

~.2369005 -

+228+005
.225+005
«222+005
«217+005%
«212+005

.206+0D%

«200+005
.15 %4005
«1874005
.i80+00%
«178¢00%5

S LK Lo

1634105
.158 ¢105
+154+005
PRTRY i1
« 1464005
1434005
1404005
.13R+n005
«136+005
»132+005
.13C*NUS
.128 4005
«127+005
«1264005
.125+005
Jd2uepp5
+12u+005
e1c0 6005
.123+005
«12%e00%
«123¢00s
.123+00%
.122+005
.121+005
1234005
127,008
J1aten0s
.123e005
J12%e005

BRAKE TRAJ (S5XxGE0) CONVECYIVE PavyLOAD EnvV.

" HEXT COFF RFC ERTHALPY RAD FUUIL

CONV PATE

DEG F BTU/SFT-S
90 .R .351-001
13%8.5 +479-pg01
190.3 .681-001

I8 CBT .850-001
307 .2 «1324000
Wps.1q .211%000
434 ,2 «244+000
487.5% .07+000
537 .3 .377+000
TERIVE T L uGEsodo
624 .9 .528+000
659 .5 .598+000
684 .6 .654+000
712.8 . 7204009
726 .7 «755+000

138 6~ .78De000
738 .2 .785¢000
731 .1 «T6T4u00
720 .9 .74 14000
707 .4 .707+000
693 .1 «673¢000
T 8 3 T ,632+D04
658 .0 «.595+000
637.2 .552.000
616 .8 .512+000
577 .5 «441+090
. 5J4.1 _ _.%36+000
553 .8 .402+000
532 .1 «3694000
511.6 .339+000
492 .2 «313¢g00
42 .2 2644000
414 .4 «223+000
379 .4 .189+000
346 .9 «1614000
113.9 .137+009
279 .9 .114+000
24 .70 .958-001
c18.9 .R09-001
190 .6 «682=-001
162 .3 «571-001
136 .C .480-gp1
111.1 .405-001
4B .4 «luy-no1
6R [ .296=-001
48 .5 .255-001
27 o2 .214=001
R.1 «183-001
-10.r .156-001
-78 ¥ .135-001
-u3 .7 .114-001

B.F. NO.

RAD RATE
BTU/SF1-S

« 030
.000
.000

000

«000
.00p
.000
.Doo

+«000

". ﬁoo

000
.C00
000
. 000
.000

“.000

000
.0u0
.000
«000
.000
.000
«000
.000
.000
+000
«000
.000
.000
.000
.000
.GOn
.000
.000
.000
.000
+QUO
000
.000
.000
.000
«C20
.0U0
.con
.Can
. Duo
.000
.c0C
.N00
GO0
«ron

50007

TOT RATE
BIU/SFT~-5

«351-001
«479-001
.681-C01
.950-001
«132+000
.211+000
«244°000
. 307 +00C
« 377000
.448+000
«528+000
»594 +000
+654+000
7204000
«755+000
.780+800
«785+000
.767+000
«T41+0u0
- 707 <000
«673+000
.632+000
«595+000
.552+000
«512+000
+44)1+000
«436+0go
«402+000
. 369 *00L
«» 339+000
« 313000
« 264 +n00
«223+000
«189+000
. 1614000
«137+00U0
«114+000
«958 -np!
+809-001
.682-001
«571-001
+480-001
«405-001
« lyy-001
«256-001
.255-N01
«214-001
«+163-001
.156-001
«135-001
«118-001

HEAT LOAD
RTU/SFT

«000

«249+000
«597+000
.109+001
«177+001
.280+001
016001
«+554+001
«725+001
.931+001
«117+002
.146+002
A77¢002
«211+002
«248+002
«326+002
«364+002
«902+p02
«838.002
+473+002
-5050002
«536+002
«565+002
«591+p02
«+615,002
«637+002
«658+002
«677+002
695002
«711+002
« 780002
« 765+ 02
«785+002
-3030002
«AlB8egp2
+«830.002
«841+002
«f49+002
«.857+002
.A63°002
«R68+002
«R73+002
«877¢002
«880+002
8834002
+8B85+002
«887+00L2
«rg9+002
«890*ng2
-A91.,002

vd TYNIOINO
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TivE

SEC

—

“l &
e .
caon

MO s urvnd—
UM 1L & o A
* e s e e s
cle == a2k

o
(8
.
(=]

65 L
7J).G
| A
BQ-E
By WL
9 el
12J.0
P €
112.0
11«1
12 .L
125 .C
12).0
ljbot
18 .C
145 .T
lﬂ?-L
155.
lb-.C
172.C
1%).C
15J.T
203.L
212.0
221 .0
233
244.0
Zﬁd b
26U L
2740
2RL 0
2%,.0
300.0
317.0
323 4L
33,0
34.,.C
350.0
!b].G

A 4
BOEING LITTING RRAKE TRAUJ

EUT TVRL MACH ANGLE  PEYNOLDNS  HEAT CUFF PEC ENTHALPY RAD E CUTL

KFT FT/75¢LcC NO ATTACK NOL/F T LBM/SF (-5 BRIU/LBM
389.0 34172.3 27.92 15.00 447001 «150-005% .235+005
373.5 3W184.6 30.06 15,06 9ui+00i «205-0us .23%+0US
358.9 34194.4 32.57 15.00 .207+0C¢ «293-0LS .234+005
YaT.7 TIeM0.T 33,95  15.00  .u264+h027 Lu09-00fF  LZ2E¥RsousT
532.5 342p2.4 35.50 ls.ou .0814002 .568-005 2344005
321.1 34189.6 386.%7 15.0g 189003 .503-D0u8 «2364005
310.7 3615y.5 37.22 15.00 .314+003 «1GS-poY 2344005
3I02.6 364115.9 37_8% je.DG 517003 .133-008 .233+008
295.5 34038.4 38.49 19.00 .»16%p03 «1pl-00C8 .232+005
2897 33920.F 3A.37 17.00 .117+004 .j°7-DCu .230+005
2R3.1 337175.1 38.21 1%.00 .163+004 .2 3u-004 .22R+0US
278.7 33540.5 37.9% 15.00 .Z12+00M4 «26°-004 e22540D%
273.8 33265.1 37.63 15.00 ..69+004 «298-D04 .222+005%
2%0.1 32928.3 37.25 15.00 .328+004 .316-000 «217+005
267.2 32514.5 36,78 15.00 .381+004 «361-004 «212+005
z6u4.7 32067.1 3€.28 19000 —.432:p0% ° ,.364-0ud  .206e005
263.0 31562.6 35.71 15.00 ,46900y4 «39R-NCY .200+005
261.9 31040,¢ 35.06 15.C0 L4R7*004 4u3-00n «193+005
261.3 30506.8 34.38 15.00  ,492+004 .402-0CH .187 %005
26U.7 29973.1 31.71 15.00 .496+U04 «399-N04 .18Ne03S
260.6 29453+ 33.12  15.00 .490+004  .393-004 .174005
261.0 28963.5 37 .61  15.00 .472¢004 <382-004 <168 +005
261.7 28487.1 32.14 15.00  .452+004 .371-0U4 1634005
262.7 z8u63.2 31.75 15.0U0 424004 «355-NLY «15ReNUS
263.9 27663.1 31.29 15.00  .3914+004 +.338-004 .158+C0S
265.3 272%98.9 3i0.88 15.00 .357+004 .301-0u4 149,005
266 .9 269B81.4 30.52 15.00 .322+004 «3U4-DLY «146+005
268 .6 26686.3 30.19 15.0C +<90+008 ~ ~.286-0ud .ia¥+005
270.5 26433,7 29.90 15.00 .2%8+004 .26B=NUy .140+005
C «72.5 26205.9 29.65 15.0U ..284004 .250-n04 138005
274 .6 26002.8 29.42 15.00 ,202+004 «234-004 1364005
279.1 25682.6 29.0% 15.06 +154+Gpu .203-00¢ .1324005%
283.9 .5436.6 28.78  15.00 .117+004  .174-0Cy «130+00s
289.0 25249.3 28.56  15.00 .571003 ,150-00% .128+005%
204.4 25119.0 28.42 15.00 .042+0(3 «129-0L4 .127+005%
299 .8 2500p¢2 27.97 15.00 .453+003 .110-00Y «126+005%
305.5 24930.7 ¢7.50  15.00 1154003 «926-005 .125+005
311.3 (UBTU .G T.06 1f.nu .220+003 .783-0U5 .1244+005
317.3 24830.9 26.64 5.0L ,1544U03  +661-0CS _ .128+0U%
323.5 24798.8 26.24 1< cu .107-005 «557-005 1204005
329.7 24773.1 25.917 15.00 .7544002 .4 70-00% .123+005
336.2 24752.3 25.36 1.0 5124002 «395=00F .123+005
342,7 24734.8 29.179 15.00 .552+002 «333-005 +123+005
349.4 24720.1 28.24 15.00 +luysU02 .283-n0u5 .12%+005%
356.2 2470740 23.72 15.00 .171+002 .243-005 .123+905
‘3R3 .7 286%94.8 22.95  15.00 J12ue002 .209-D05 123705
370.2 24p83.3 22.07 15.00 .bOb'UUI .176-00% .123+005
377.4 24672.6 21,27 15.0¢C LESen0] «150-005 .123+005
394 .8 [8662.1 20,53 15.00 .5900001 »12p-0L" 1224005
392.2 i4651.8 19.86 1.0 L281+001 «111-0C0u5 .121+00s
399.7 24eni.e 179 15.0C +1R9+L0] «937-006 .12%4005

ISXGEO) CONVECTIVE PAYLOAD ENV.

-

CONV RATE
-5

NEG F BTU/SF
90 .8 «»351-001
135 .5 .479-001
190.1 «651-001
T 286 .8  L950-001
30’ 2 «132+000
aps .1 .211%009
434 ,2 «244+000
4817 .5 .307+000
537 .3 «377+0g0
“eal & '.n~aouno
624 .9 .528+000
659 . § .598+000
~84 o6 «654+000
T12 .8 .7z0Re00N
126 .7 .755+000
736 .4 . 7804000
738.2 .785+p000
731.1 .767+000
720 .9 «7414000
107 . . 70T*00ON
693.1  .673+000
€74 .9 6324000
658 .0 .595+000
637 .2 «552+000
616 .8 «512+000
577 .% «441+0090
ST4 .7 4364000
553 .8 ~ .u02e000
%32.1 « 1694000
511 .6 .339+000
492 .2 . 313+000
452 .2 .264+000
uly .4 .223¢000
379 .4 .189+000
346 .9 «161+009
13.9 «137.001
279 .9 .114+000
24R .2 .958-001
218.9 _ .809-00!
190 ,6 .682-001
162 .3 «571-001
136 .0 .480-001
!ll ol .005-00’1
88 .4 . 4y=-001
68 .C «296-001
4R & «255=-001
27 .2 «214-001
8.1 .183-001
-10.C «156-001
-25 .8 .135-001
-43 .7 «114=-001

B.Po NO
RAD RATF
BTU/SFI-S

.000
« 000
. 000
.00C
.000
000
.000
«N00
.000
- 000
.000
-« 000
-.000
.0U0
«.0Cp
.0U0
.000
.000
. 000
.N00
.000
.000
-« 000
.000
.000
.000
.000
.000
<000
000
.000
«0U0
.000
- 000
.000
.000
.000
.000
«000
.000
.000
.000
.000
.000
«0un
.000
.000
.Cuce
.C00
00N
- Dup

500190

107 RATE
BTU/SFT-S

«351-001
.479-001%
»$81°pot
.950-00i
«132+000
«211+000
«244+C00
. 307 000
. 377+C00
448 +000
528400
.598 «NOO
.654 +000
.720+C00
.755+000
. 7804000
785 +0UD
« 767070
.781+000
.707 +000
+673+000
.632+000
.595 +C00
5524000
«512+000
,484]1+n00
.%36+000
L4032 +000
« 3694000
.339+r00
+313+000
. 264 +000
«223+000
« 189 +C0OD
«161+000
.137+000
.114+000
095. -Oﬂl
.809-001
.682-001
.571-001
.480~-001
.lQS -c01
.344-001
+296-001
.255-001
«214-001
.183-001
«156~001
. 135-r01
.114-001

HEAT LQAD
BRTU/SFT

.000
«249+.000

+597+000
.i09<001
«177+001
.280+001
+416+001
5544001
«725+001
.931+00i1
.117+002
. 1.60002
.117’002

211+002
-2#00002
.287+002
«326%002
«368+002
«402+002
«43R8+002
«473.002
.505* 002
«536+002
«565+002
«591+002
+615+002
«637+002
.658+n02
«677.002
«695+002
«711+002
« 7404002
.7650002
«765+p0<
.803+002
«r1B8+002
-830*p02
<R84 14002
«849+002
00570002
«863+g02
8684002
-8 '3.002
«R77¢002
«850+002
.883+002
«885+002
+887°002
«889¢002
+.890.D02
.0910002

d 40
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36.7.L

Zu641.6

BOLING LIFTING BRAKE TRAJ (5XGEO) CONVECTIVE PAYLOAD ENV.

HEAT TOEF RET EMiwaLPy PAD € (UIL  Conv RATE

e
CTIAE T BLY T VELT  WACH ANGLE  ReynoL DS
SEC KFT FT/SFC NG ATITACK NO</F T

4.0 389.0 34172.3 27.92 15.00 .4u47+001
1J.G 373.5 38184.6 J0.06 15.00 ",98]+00)
15 C 358 .9 34194,.4 32,57 15.00 .207+002

TT2WT 36BLT VAZ00LT VTR ATLIT Luldaspod
2% «L 332.% 34202.4 35,50 1£.00 .tB81e002
3.0 321.1 341B9.8 38.77 1%.0u .1695+003
4J.U 310.7 341S88.5 37,22 15.0u .314+003
45.0 302.6 34)15.% 37.8% 1%.00  +517¢003
SJeC 295.5 34038.4 38.49 15.00 «816+003

TES.U2BY.p IIFULTI ALYV COTRLO0 LT1TL00G
61e0 2R3,.1 33775.1 38.21 15.04 «163+00%
65.0 278.2 33540,5 37.54 15.00 ,:12<00C4
77.0 273.8 33265.1 37.63 15.00 +269+00w4
75.0 270.1 32528.3 37.25 15.00 ,.328+00N4
R el 26742 32514.5 36,78 15.C0 .381+004
RS JC ZRYT TZ0B7ST 363528 — 15.00 ~.932+0D04
S3.C 263.0 31562.6 35.71 15.00 .u4ge9+004
95 .0C 261.% Y108J.6 35.06 15.00 .a@7+00C%
100 .U 261.3 30506.8 34,38 15.00 «492+004
195 .0 260.7 29973.1 3%.71 15.00 .u98+C04
110U 260.6 29453.,8 33,12 15.00 +490+004

115.0 286T.0 T858 5.5 32581 — IE.00 ~.G72%D0u
12:.0 261.7 28487.1 2el8 15.00 «452+004
125.C 262.7 280863.2 31.75 15.00 4244004
133.U 263.9 27663.1 31.29 15.00 ,.391+004
175.0 265.3 27258.% 30.A8 15.00 .:57+00y
182 ,0 2669 c6981.4 30.52 15.00 .322+004
165 . 02860 Z86¥6.3 30,19 15.00 .290+004
150 270.5 26433.7 29.90 15.00 .258+0pu
155.0 272.5 28206.9 2%.65 15.00 .228+004
15)4C 274 .6 26002.8 29.42 15.00 ,202+uly
17).C 279.1 256626 29.05 15.00 .154+004
185.0 2133.9 254936,.6 28.78 15.00 «117+00%
JSTLC TRD .U 252089,3 2ZF .56~ 15.00 ,87,+0Nn3
¢"3e0 2%4 .4 25119.L 28.u2 15.00 «682+003
1J.C 259.8 25006.2 27.57 £.00 .u453+0038
«cZ2J+0 305.5 2u930.7 27.50 15.00 +315+903
2%7.0 311.3 24874.0 27.06 15.00 .220+003
24),C 317.3 24630.9 26.64 150U 1544003
25T.0C 323.5 2u4798.8 25.2% ° 1T.00 .1D7+003
26] .0 329.7 24773.1 <&5.97 15.00 756,002
273.0 33b.2 24752.3 25.36 1%.00 .S12+002
2P el 34247 24734.8 24,79 15.00 .352+002
29..0C 349,06 JMT20.) (%74 1%.00  .244+002
390 .0 356.2 24707.C <72 15.00 1714002
312.C 383.2 2GE94.8 22.595 1.0 .120°%002
$23.U 370.2 246B3.3 22.07 15.00 506201
32V.0 377,68 2G072.86 21..7 15.0n «555+50)
38,.0 3B4 .9 24662.1 20.%3 1€.00 L390+001
353.C 3%2.2 2udS51.8 15.RL 1€.70 ,L,ZP1400N)
399.17 12.79 15.00  .1R9+0N1

LBM/SFTI-S
«150-005
«205~00U%
«293-0US

B

«568-00u%
.503-0058
«105-D0%
.131-noa
«164~-004
L137=noa
«234-004
«200-004
«298-DUY
«326-00Dn
«X61-00%

T .3BG-N06

«398-004
«au3-Oca
+402-0UL8
«393-004
J382-008
«371-00%
«355-0CH
«338-004
«301-0Cu

~ «304-004

L286-008
«26R-0UY
«25NP-NUY
«234-004
«20%-Dua
«174-00CH
.150-D04
«129-004
.110-004
«926-005
« 783-DLS
a&b,"nbs
.557-NCe
«470-005%
«395-0(%
«3331-n08
«282-0L5
282-005
eLE-0LS
«17¢-0US
.150-N08
«1JB=0LS
«lat-NLeE
«9'7-006

BYu/sLEM

+235+005
«235%N05
+234+005

TL23eshAes T

2384005
«236+005
«234+005
«23%4005
«232+005
.230+8U5
«228+00¢
«22%+005
0222.[‘05
«2174005
«2124005

T.20ks005  C

«200+005
.i93+00%
«187¢N05S
.i8fi+008
178005
.16A+005
«163+005
+1584005
«158¢005
-‘.90"05
«146+NCS
.14%+005
«140+00S
.138+n05
«136+005
«130+005
«J2R4DODS T
«127+005%
+128+005
«125+005
«1264005
«128¢005
.128.005
.123+0n05
«1234005
«123+7uS
«12%en05
«123+4005
«12%.005
«12%+005
e123eMY
«12%¢01US
S PEXE Y
«127%e005

DEG F BTU/SFT=-5S
__90.8 «351-001
135.5 .479-001
190 .3 .681-001

246 .8 T L.980-001 "
07 .2 .132+000
403 .1 .211+000
43n 2 2844000
487 .5 .307+009
537 .3 .377+000
Bgl .2~ 4GBI00D
624 .9 .528+000
659 .5 .598+y00
684 ¢ «654+000
7'2 6 0’200000
726 .7 «.755+000

736 .6 .780+000

738 .2 .785+000
731 .1 .76 7+000
720.9 «.7T41+000
707 .4 .707+000
693 .1 «6734000
674 .9 .632+00"
658 .C «595+000
637 .2 «552+000
6516 .8 «512+000
577.5 +441+009
514 .7 4304000
€53 .4 +u02.000
$32.1 «769+000
511 .6 «33%9.p00
492 .2 «313+000
482 .2 2684000
414 .4 «2234000
379 .4 S 1E94sGDD
46 .9 .161+000
31,9 .137+000
219 .9 .114+000
243 .2 «%%8-001
21%.9 .P09-001
190 .¢ “he2-001
162 .3 .571-001
136 .0 .ugnN-001
111 .1 L405-001
L « tun-gyul
68 .C «296=-001
4P .8 .2855-001
272 .714-001
8.1 .163-u01
-10 .0 «156-001
-2% .P «135-J01
-43,7 «118-091

B.P. NO.

RAD RATF
 BTU/SFI-5

T .00

-000
.000
.000
000
.000
.000
- 000

T L00b

.000
.0U0
.000
.ouo
.030
.000
.000
.000
.00C
.000
.000
.000
.n0O0
.000
.000
.000
.0U0
.000
.000
.000
.000
.00p
.0on

~".000

000
.000
« 000
.000
.N0D
- (‘nr
.000
.boo
.00p
.00
.000
.000
b [
.0or
.our
.no0

50013

Vo7 RATL

BTU/SFT-S

«351-C01
+479-001
-681-001
.950-001
«132+000
.211+000
«24y+000
. 307 +000
. 3774000
‘4GB en00
«528 +000
598 +000
654000
.720+000
+ 7554000
.780+000
. 785 +000
7674000
«741+000
.7010000
«673+000
«632+000
595 +000
5524000
5124000
.541+000
«436+000

.4D24%cON -

«369+000
«339+000
«313+000
« 264000
«223+000
. 1894000
«161+000
.137<b00
«11%+000
.958-N01
+809-001
«682-T0C1
«571~-ro1
«480-001
+405-001
«344-001
«296-M01
255 -00%
«714-C01
. la S-ODI
«156-001
« 135-rQ1
«114~-001

MEAT LOAD
BIU/SFT

.000
«249+000
«597+000

.109+001

«177+001
.2500001
-816+001
«558+001)
« 725001
.93ié001
«117+002
+186+002
«177+002
«211*002
«248+002
02.,000,
~¥26+002
«368+002
.0020002
«438+002
+4T73.002
.505+002
«536+002
«565+4002
«591+002
+615+002
+637+002
«658+002
«677+002
«695+002
«711¢002
.7840+002
«765+4002
.785+002
+803+002
«818+p02
+830+002
+RUle002
«809+002
-A57%.002
«f63+002
+P6B+002
.873+002
877002
«R80*002
.883+002
A852002
«ABTe0UL2
.R89:002
.890+002
+£91*002

9Yd TYNIDO

-
"
-
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BOEING LIFVING PRAKF TRAU (5XGLO) CONVECTIVE PAYLOAD FNV., A.P. NO. S0DI1S
TIRE © KLY~ ~VEL — ~WACW WRTLE MU YROUGS ~ ATAY TUFF RFT ENTHALTY FAD FIUIL CONU RATL RAD RatE 101 RAME HFAT LDAU
SEC KFT FT/SEC NO ATIACK e/t T LBM/SFT-S RTU/LBM DEG F BTU/SFT-S BYTU/ZSFTI-S BIU/SFYI-S BTU/SFT
4.C 389.C 34172.3 27.92 15.00 .487+001 «235-0US «235+005 156 .2 «549-001 .000 «549-001 000N
17.0 373.5 341Fu.6 30.06 1S.0U .541e07" .321-005 .23%+005 206 .0 . T49-y01 .000 .749-001 +389*000
lo.C 358.9 34194.4 32,57 15.CU  .207°002 «458-00S 2344005 267 .,C «106+000 «000 « 106 +000 «933+0C0
T SZ.UTIRS I 3E200.T 33,99 15.00 T .u2ued02 T 839-005 0 L23a40085 T 3300 LTudeuod .000 . 148 +COD 1704001
2c.U 332.5 34202.4 35.50 15.00 .881002 .858-005 .234+005 397 .6 .206+000 .000 «206 +000 2764001
3uo.C 321.1 341e9.8 35,37 i5.00 .169+0N3 Ld41-004 .236+005 504 ,§ .330%000 .000 « 3304000 .437+001
4. .0 310.7 34158.5 37.22 1.00 .314+003 .164-008 .238+005 539 .4 . 3804000 .000 . 380+000 «6504001
as ,C 302.56 26115.% 37.8% 15.00 .517+003 .207-006 .233+n05 598 .0 .477+000 000 .477~000 .B64*001
SJeC 295.5 34038.4 38.49 15.N0 .&16%003 «.257-004 .232+005% 655 .S .590+000 .000 .590+C00 .113+002
55 .C 2B .0 ITSZ0.Y AT T OTITLOU LI17S00G T LYOA-DUE T L230s005 704 .4 7004000 ° .0OO .70L0+000 1454002
€1.0 2R3,1 33775.1 38.21 15.06  .163+004 «366-004 .228+005 752 .9 .R24+000 .000 .B824%+000 .183+002
15,0 2722 3¥cuD.5 "37.34 1¥.C0 .c12+004% J2N-Dun .22%+705 791.0 «933+000 .000 .933+000 «227+002
7.0 273.8 33265.1 37.63 15.00 26g*004 .465-004 .222+005 818 .8 .102+001 .000C .102+001 .276*002
7% .0 270,1 32928.3 37.25 15.00 .3284004 .5.5-0Ca «217+D05 BSN .5 .112+001 .Nn0D0 «112+001% e33Usv0e
Bisli 267.2 32514.5 36.78 15.00 .3B1+004 «565-004 «212+005 866 «R .118+001 .0u0 .118 +ppo! «367+002
5 LU ZBN ST 3206 7.1 36228 15.0¢  LUIZYOOU T .S 99SN0E T LTOBLN0S  C  BT6.B T 1224000 .rCOO .122+001 .4u7+002
9',0 263.0 31562.6 35.71 15.00 469004 «621-p0uY% .200¢005 BT8R .6 «122+001 .000 «122+001 «50R+002
5.0 261.9 31040.6 35.06 15.00 .4AYsuny «6.9-0 4 .19%en0% a70 .8 .119+001 .000 .119+001 .568+002
177.C 261.3 30506.8 34,38 15.00 +492+004 .6.8-004 «.187+005% £59 ,7 «115+001 .00C 1154001 6274002
1395 .0 2860.7 2997%.1 33.71 15.00 .u4%6+000 .624-D0A .1800+005 Aug .9 .110+001 .000 .110+001 .684+0g2
110.C 260.6 29453.8 33.12 15.0U .490+004 .614~0Uy 1744005 A28 .6 »105+001 «0U0 « 105 +001 7384002
1150 Z81.0 2898 Y.S JI2.80  I%.U0 &7YZ2+:00a4 ~ .G55%&-006 ~— .16R+po5 =~ AROTT7 ~ .OBG+000° D00 .984 4000 .788+002
17)C 261.7 284B7.1 32.14 15.00 .452+004 .579-0U4 1634005 789 .1 .?27+000 .000 +927+000 2364002
128 .0 262.7 28083.2 31.75 1%.00 .4w2§%004 «5585-nun «158+N05 766 .2 .Ab1+000 .000 «861+000 +AB1+002
131.C ¢63.9 27663.1 31.29 15.N00 .391+004 .52%-004 1584005 743 .8 8004000 .000 .800+000 .922+002
135.0 285.3 272%68.5 30.84 it.n0 .357+p04 oy 70-004 .14°4+005 699 .2 «68R+000 .000 «68R +000 «960+002
180 .0 266.9 26981.4 30,52 15.00 .322+004 4 Tu-0Dun .146+00s 695 .7 .679+000 .000 .679+C00 .99u¢002
165°C 288 .c Z6686.5 30.15 "17.NC  ,.2590+00% ~ .Gaé-0Us L1u34005 0 872.3 7 7 6ckeD00 .000 .626 +000 .103+003
152.0 270.5 26433,7 29,90 15.00 .2564004 «41R-NUy .140+005 648 ,2 .574+000 .000 5744000 .106+003
155 .0 27645 262089 29.65 1%.0u .228+004 .391-0Cu «138+005 £26 .0 .530+000 .000 .530+000 «108+003
16 «U 274 .6 26002.8 <9.42 15.00 +202+004 «366-00Y 134005 604 .3 .489+000 .000 .489 +C00 .111+003
17..C 279.1 256R2.6 29.05 15.00 .154¢004 .317-004 .132.006 £§59 .2 4114009 .000 .411+000 «115+003
125.0 2R3.9 25436.6 26.78 15.00 .117+004 .273-008 .130+0Qg5 518 .2 . T4o+000 .000 « 249 +000 1194003
1500 209 .0 25269.3 J2A.5¢  I%.00 LETi+0M3  ,238-0Ch — ,i28.905  ~ &jia.7 .2%6%p00 = .000 +298 +000 .122+003
20,0 294 .4 25119.0 2B8.42 15.00 +642+003 «2U2-008 .127+005 442 .2 .252+000 .009 «252+000 «125+003
217.0 29%.8 2%500&6.2 27,97 if.0U .u83+0D3 «171-0CH «1264005 gl .A .212+000 .000 .212+000 »128+n03
22..06 305.5 24930.7 27.50 19.0U .315+003 «14y5-0ul .125+005% 367 .4 .178+000 . 000 . 178 +000 «129+003
235.0 311.3 24BTa.U 27.06 15,00 .220e003 «122-00ub .12940U5 L3 L) .149+000 .000 . 149 +000 «131+003
24,0 317.3 24830.9 Z6.64 15.00 .154+0N3 «1L3-00u 1264005 298,17 .126+000 .000 . 126 +000 .132+003
2N3.C 323.5 26Y58.8 26.24 T I0.00° L107+003 T J@71-A0%  .iZ2§e005 - JeT.1 074001 .0go .107+000 1364003
26,406 32947 24773, 25.97 18.0C 7544002 .135-00U5 «12%40p5 23% .7 «R92- 401 .000 .892-001 .135+003
277 .U 336.7 24752.3 25.3% 15,00 ,532+002 «6la-nos 1234005 208 .3 .750-y01 .N00 .750-001 .135+003
275 .0 342.7 24734.6 24.79 15.00 3524002 .5.0-0U5 .123+N0% 178 .2 .632-001 .000 .632-001 1364003
2%7.0 385 .4 24720.1 26,24 17.00 .. 44002 Jhuz-0us «123+n05 152 .5 .537-001 .000 .537-001 +137+003
307.0C 356.2 24707.0 23.72 15.70 171002 .319-n0S .127+005 129 .R L461-C21 .Noo .461-001 .137+003
3)13.C 343.2 29BT9G .5 27.595 17.0L  .12D+002 «3.6-028 .d2%.105 i0e .1 .197-001 .000 «397-001 .1349.008
32.eL 37U.2 29683,3 22.07 1.0U  .+D6+00] J216-0L5 .12%+ng5 85 .0 . 136-001 .000 .336-001 .138+003
$3..0 377.4 246¥c.6 Z1.27 15.00  .555¢901 «23u-0Lt .12%+005% 6.0 «TES=001 .000 .285-001 .13R+003
3490, 3H84.8 J4667.1 20.53 15,06 «290%u01) «2ul-gus 1234005 43 .6 .245-001 .000 .245-001 .139+003
37,0 392.2 Z4éSl.e 19.86 1.0 .cnpenty W1 27-N0E 1234005 25.1 .711-001 .000 .211=-001 .139+003
380U 399 .7 cueu),.b )B,7S 1°.CL  .18%9+yn1 L14€6-005 «1274105 5 . <17P-301 .000 .178-001 .139+003
= = =
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BOTING LIFTING BRANE TRAU (5xGLO) CONVETTIVE PAYLOAD fieV.
TTRE ~ "KLY VFD — PATN ELFLE " " PEVROLUS ~ HEAY ¢cGpy REC ENTHA(PY PAD F . UIL TONy RATE
SEL KFT T1/SEC NO ATTACK NO./F T LEM/SFI=S RTU/LgM DEG F BTU/SHT-5S
4.0 389.0 34172.} 27.92 15.0L  .447¢001 .352-00% «235e005 221 .¢ «822-G01
13.C 373.5 34184.6 30.06 1%.pg .%61+400) J4E1-NG8 2354008 276 .8 .112°000
1t «U 358.9 34lge.4 32.57 15.00 .207+002 «68T7-0D0S 2344005 144 .4 .159+000
TTEICTINGIZ 3WZO0U,T I3L9% T INI0T T LU29F0M2 L 9SE-UION T T LZ3WEIMQS T NI U T 02224000
27«0 3%2.5 342N2.4 35,50 19,00 L,4R1+002 «133-00n .2304005 4gs .S « TUBSUOD
3.0 321.1 341B9.8 3¢.17 1%.00C .18%+0N3 «212-N0C4 «236%0D05 607 .8 +hugS+U0N
€1 ,0 310.7 34158.5 37.22 15.00 2144003 «246-004 2344005 645 .8 «5694500
8% U 302.6 34115.9 37.89 15.0C .517+003 .311-00% «233eN05 M11.0 7163000
2.0 295.5 340¥8.4 38,49 15.00 516003 .385-004 2324005 7713.7 .8824000
SN LU I8F LU IWIILY 3837 15,00 LIiTipne ewgZ-TCAT T TL2304005 — F28.7 T .10%+4001
634G 283.1 33775.1 38.2) 19.00 .163+004 «539-004 «228+005 881 .R «123+001
€5.0 278.2 33540.5 37.9% 15.00 .212+004 .630-Dud 2254005 LFUIN «14N+001
72.0 273.8 33265.1 37.63 15.00 .26%9+gp4 «698=-00U4 e22247C5 955 .0 .153+001
T.0 270,01 32928.3 37.2% 15.00 .3284004 «T87T-004 2174005 989 .5 «168¢001
R2oC 267.7 32514.5 36.78 15,00 +381+00% .B847-008 «212+005 10G7 .6 .177+001
RT.C 26U .Y I7087.7 Y6.78 15.C0 ~La¥Z+00&  ,83%-0Cw —  .2064005 1012 .Y "~ .i82+001i
S..0 263.0 315626 35.71 15.Cu  +469+uDY .932-00Ln .zonoops 1021 .C «183+001
°,.C 261.9 J1040.6 3%5.0% 15.00 .4B7+0Ny Quu-00oh 19058 1012 .3 .175+001
100.L 261.3 30506.8 34.38 15.00 .492+00N4 «942-004 .187+005 999 «# .173+001
N..b 260.7 29973, 33,71 Qib.0u  .496%004 «936-0U8 «180¢005 983 .5 «165°001
11J.C 260.6 29453.8 33,12 15.00 .+490+gp4 «921-0U% «1784705 965 .4 1574001
117.0 281,05 29835 J2.6T1  IS.00 . G72300&4  LBOG-DU& ~— ~,1&Bé005 ~ Tu2.Y “eduYendi
12240 26147 284R7.1 32.14 15,0U +4524004 «869-004 .163+005 921 .8 .139+001
125 .0 262.1 28D83.7 31.7% 15.00 .424+004 LB33-004 .1sa+005% £96 .6 .129+001
170.C 263.5 27663.1 31.29 15.70  .391+004 «793-004 .154+005% 871 .4 .120+001
135.0 285.3 272%4.%9 30.38 1%.pgy +357+u04 «Tue=-nuy 1494005 822 .7 .103+001
19,,0 266 .9 2e9al.% 30.52 15.00 .322+004 «T11-pye «146+005 R18 .3 «102+001
ia, . T 268.6 26686.5 Ip.19 15.CD Lc9d+and L670-00C8 T L143+905° T 792.9 T .938+000
15 .0 270.5 26433.7 29.5C 15.00 .2%8+gp% peB=00n «140+005 766 .3 «Rb1+0gg
1°54L 272.5 26208.9 29.6% is.00 .22R+004 SLT=Nin .138+005 741 .5 7984000
168eC 278,86 200008 29 0e 15.00 +c02407y WSui-TL0 .136+005 716 ,8 .730¢000
17..0 2719.1 2%5682.6 25.0% 1%.006  .154+00y <4 75-008 1324005 667 .1 «614+000
18).0 2R3,9 25436.6 28,78 15.00 .117¢g04 .4L9-004 .130+005 621 .7 «521+00p
13, .0 289,01 25269.3 28.56 15.00 .&71e0n03 .353-004 .1284N0s &34 .1 .483+000
200U 298 .8 25119.0 28,42 15.00  .c82e0N3 .303-004 «127+005 538 .C «378+000
2100 299.8 25006.c 27.97 15.00 .453+003 «257-00L8 1264005 496 .0 «318+000
22,40 305.5 24930.7 27.50 15.00 .315+003 .217-004 «125+005 4sy 7 «267+000
23 .0 311.3 2&878.0 27.06 15,00 .220+003 .184-0CY «129+005 416 .1 .22%9¢000
2440 31743 24830.9 26.64 15.00 .154°+003 .155-004 .1294005 379.5 .189+000
285,00 333.5 78758.8 26.24 15.00 .107+003 T131-006 12683005 145 .1 .ie0+000
260U 329.7 24773.1 25.77 15.05 «754+002 «110-0uy «1234005% 309 .2 .133+000
27,40 33¢.2 20752.3 25.36 15.00 512002 «926-0G% 1234005 276 .9 112000
29%..0L 392,17 24734,.8 24,79 15.0U .352+00N¢ «781-005 «123+005 246 .3 «.948-001
29140 3649.4 26720.1 24.24 it.ou ,zuuego2 «bb3-00% .12%+005 219.1 «205-gpl
50040 356.2 24707.0 23.72 15.006 171002 «569.005% «123¢705 192 .7 .691-001
317.0 383,27 266904 .8722.35° T 18,00 120002 LG89-hS d2%e0us 168 .« «Sgl-001
320.0 370.2 24683.3 22 07 1£.00 .épb*0nl 413-005 121,005 142 .6 «502-p01
33).C 377 .4 24e72.6 21.27 15.00  «555e001 «351-0C5 «1274N05 118 .7 «427-001
34,.0 384 .8 24662.1 20.53 15.00 390001 T01-nLS .123+005 96 .9 . '66-001
35° ,C 392.2 246%1.6 1°.R6 157 . RL1eLN) «260-NLg «1234005 76 .9 . '17-001
I5540 399.7 24b4l.6 1B.79 1.0 L1R9,01) «220-NG5 L12%enn5 55 .C «76P-001

- ~000
.000

8.P. NO.

RAD RATE
Byu/sfi-s

. 000
.000
«00g

-000
.000
-000
.00D
.002
L000 ©
«000
.00
.000
.buo
.000
.ﬁoo
-000
.000
.000
.D0D
.0N0
.too
«000
.Ooo
<000
.000

. ouo
.000
.000
.Noo
.000
.000
.000
.000
-000
.000
-0go
.000
.000
.000
.000
.C90
.000
«.NU0
.000
.00
.00C
«0Jo
.000

cuol17?

TOT RATF
BTU/SFT-S

«R22-001
«112+C00
+»159+000
. 2224000
« 308 +000
+495+000
«569+000
716000
.A82*000
i85 +001
«123+001
.140+001
«153+001
168 +p01
« 177001
. 182001
«183+001
«17% 001
«173+c01
.1650001
«157+001
.187+001
« 1394001
«129+001
«120+001
«103+001
«102+001
«938 +000
«861+000
« 7948 ¢000
« 7304000
«.618+000
«521+000
«443+000
«378+000
«318+000
«267 *pgo0
«22% 000
189 +000
«160+000
«133+000
«112+C00
«948-001
«R0S5-001
«+691-001
«598-001
«502-001
.427-001
«366-001
o!l"ﬂO'
« 268 -ppl

MEAT Loko
BTusSF Y

«000

«563+000
«180+001
254+ 001
«413+001
«+654+001
«978+001
«130¢002
1694002
.2184002
«275+002
«381¢gp2
«418+002
a98¢002
«580+002
.6700095
«761°002
.852+002
«9%0+002
«102¢gg3
«110+003
.ll|'00$
«125+003
«132+003
«138+003
«148+003
«189+003
1549003
«158+003
«162+003
«166+003
«173+003
«179+003
«183003
’l...OO,
«191+003
«194+003
+196¢003
«198023
«200+003
«202+003
«203+003
«20%+003
«205+003
«206+003
.2g6+003
«207+003
«207+003
020.'005
.208,003
+208+003

ALNYND ¥00d 40
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GOLING LIFTING BRAKRF TRAJ (SXGEO) COWVECTIVE PAYLOAD ENV. Bs.Pe NC. SOUN21
Ti+F  BUT 7 WfL ~  MACH  Aaif  RIYNOLDS TEAT CUff REC ENTHALPY RAD ELUIL  CONV RATE KAD RAIT 107 RATE WEAT LOAD
SEL KFT  FT/SEL NO  ATTaCk KO./F T LEm/SFI-S LR TTTAN: L) nee, BTU/SFT-S RTU/SFTI .S sTU/SFT-5 BTU/SFT
Yo.u 369.0 34172.3 27.92 15,00 «4y7e001 106=-004 .235+005 437.3 2474000 .000 .247+000 .000
| 373.5 Sujde.6 iD.0e 1f.0U «Yu1+001) «luli-gus «235¢N05 508 .6 « 135+000 .00 « 735000 «.175+001
lveG 353.9 34194.4 32.57 15.00 ..07+002 L2U6-00N .2344005 597 .9 .n;vouuo .000 .477+000 .418+001
3SCTIERE T YE200.T II.59 T OIE.0G  L42es00l L2s7-008 L23ueigs 689 .1 ".€6usgon .000 .664+000 «760+001
2-4U 332.5 34202.4 35.50 19.00 .681400¢ J4U0-00% .2344005 788 .2 724,000 .000 .924+000 .1284002
39.0 321.1 36149.3 Y6.17 15.00  +1e~003 «635-008 «236+0'05 Y43 .8 .148+001 .000 . 148 +001 «156*g02
4,.C 310.7 34158.5 37.22 15.0U .514%+003 .738-00q .2384005 994 .0 .170+001 .000 «170+001 +2914002
4L .0 302.4 36115.9 37.A9 15,70 5174003 .933-004 .23%+00¢ i079.17 .214+001 .000 .214+c01 .387+002
SU.C 295.5 38035.4 38.49 15.7°0 .t16+0N3 .115-003 .232+005 1160.3  .262+¢001  .000 « 2624001 .506+002
55 oL 289.0 33520.7 38.37 15.00 .117+008  .i39-0l3 L230400%5 T T1230.8 T .314%001 .00p . 3144001 .650+002
bieC 283.1 33775, 38.21 15.00 .163+00% «165-003 «22R+0US 1304 .8 +369+001 .C00 . 369 +001 .821+002
6>.0 278.2 33540,5 37.9% 1€.0u ,212%00y4 «1g9-003 .225+005 1359.3 4174401 . 000 .417+001 .102+003
TieC 273.8 33265.1 37.63 15.00 26900y «.209-0¢3 «2224+005 1399.1 .455+001 .000 .455+C0] .124+003
75.0 270.1 32928.3 37.25 15.¢0 .szaoun~ «236-003 .2174N05 1445 .1 .502+001 .000 .502+001} .1484003
R)el 257,22 32514.5 36.78  15.0U _.381+004 .254-002 .212+005 1468 .8 .527¢.go) _ -000 .527+co1 .173+003
H,et 266.7 370p7.T 386,28 ~1%5.00  .u¥2e0n4 L270-007% 206 +N05 1464 .1 .544+001 .000 5444001 .200+003
9 oL £63.0 31562.6 35.71 15.00 «&69+004 .260-003 .200+005 1487 .9 .€474001 .000 .S47+001 «227+003
..U 261.9 31U40.6 35.06 1%.00 +487+0Ny «sRT-0UT «19%+005 1474 .6 «533+001 «000 «533+001 «25%+003
10J.C 261.3 30506.8 34.38 15.00  .492+00% «283-0u3 .1874005 1455.,1 .517+001 .000 «517+001 2814003
177 .C 260.7 29973.1 33.71 15.00 496004 .281-007 .18N+005 1837 .2 .493¢001 .000 .493+001 .306+003
11J.C 26U.6 29453.8 33.12 _ 15.00 .490+00%  .276-0u3 1784005  1412.5  .46AR+001 _ .000  .468+001  .330+003
117.0 261,0 ;89635 372.61  15.00 .472+00% .268-003 <168 +005 1382.3 439,001 .000 .4394+p01 «353+003
1270 26147 284RT.1 32.14 15400 <452+004 .261-00C3 .163+005% 1356 .2 4144001 .000 4144001 3744003
12540 26247 2R0U63.c 31.75 15.00  .424+004 .250-002 .158+005 1322 .7 .'85+001 .coc «3854+001 «3944003
1%0.C 263.9 27663.1 351.29 15.0C  .3914004 .258-0C2 .158+005 1289 .¢ 3574001 .000 «357+001 .412+003
135.0 265.3 27298.9 30.88 15.00 «357+004 .212-0L3 .149+005 1225 .8 .308+001 .000 . 308 +001 .429+003
191.0 2645+5 2698144 30.52 15.00 322004 «213-003 1464005 1219.0 .303+001  .00p __ «303e001 «4444003
185 .0 268 .6 266A6,3 30.19 1e.00 .co0+008 L30fi-00% - ~ .ia3%005 1i86.2 ~ .28fecdi = .000 .280+C01 L459+003
15J.C £70.5 26433.7 29.90 15.00 ,258+004 «15R-00G3 «1404+005 1150 .4 «256:y01 .000 «256+C01 .472+003
155.0 272.% 26208.9 29.65 18,00 .Zz28+0D4 «176.00U3 1374005 111R .4 «2364+001 .000 .236+C01 464003
166.0 279.6 26002.8 29.42 15.0C .2C2+004 .165-0C3 .1364005 1087 .6 «218*001 .000 .218+001 .4964003
170.€ 279.1 256R2.e 26.05 15.C0 .158+pry «142-002 .132en05% 1019 .8 .183+00) .000 .183+001 «516¢003
19.0 283.9 25u3p+6 28.78 15.Cu +117+004 «127-003 «1304005 962.2 _ .1564001 .00C .156+001 _ +533+003
195.0 289.0 25.49.3 28.56  15.00 .87i+003 Live-003 .128+00% 908 .2 L132e001 .000 .132+001 .547+003
27 .0 294 .4 :5119.0 28.42 15.00 .642+003 .30°-00y .127+005 A51 .1 .113+001 . 000 . 113001 «5594003
1)L 299.8 I5006.2 27.97 15.C0  .u453+003 «T772-NLY 1264005 796 .R «$50+000 .000 «950+000 570003
22340 30%5.5 249930.7 27.5p 15.00  ,315003 «651=-00n «125+005 M2 .2 «795+000 .000 .795+000 .579¢003
2%,.0 311.3 2n874.u0 27.06 15.00 .220+003 «551=-"CY .126er05 691 .C 668000 .000 .668+000 .586+003
24740 3172 2u830.9 26.64 15.00 .154+00C3 «465-009 +»1244005 643,5 5654000 .000 «565 +000 +592+003
257.GC 323.5 728798.8 26.24 nr.ﬁE L107.0035  .392-00h  .1<8e005 S97 .6 4764000 .000 4764000 .597+p03
26140 329.7 28773.1 <5.917 1%. «1544002 +331-004 .123+005 %51.9 «399+u00 .CO0 . 3199 +C00 .602+003
27J4G 336.2 24752.3 25.36 nn.nu «L12+002 «27°-00ub .127+005 s0e .9 . 1364000 .C00 .336+000 .605+003
290 .0 392.7 24734.6 24,79 15,00 +352+002 «23u-N(4 1224005 468 .7 .283+000 .000 .283+000 .608+003
271.C 349.4 24720.1 24,24 15.0U0  <c4ueun2 «199-nCY «12%eM05S 43 .6 .241+000 .00p «241+000 .611+003
37J.C 356.2 24707.0 23.72 15.00 .171+002 «171-004 1234005 398 .5 «207+009 .000 «2L7+000 «613+003
317.0 363.2 70694 .E c2.55 19,0, +120%00g .dui-0ca «123+005 366 P .178+000 .000 . 178 +000 .615+003
32,4C 370.2 29683.3 22.07 15.0¢  .806+001 .1<4-00y .123+N05 332.5 1504001 .0po . 150000 .617+003
330.0 377.4 24672.6 21.27 1%.7°L  +255e30] LR T «1230N0g5 W0 .0 .127+000 000 .3127+000 .618+003
3an,.u 384 .8 24662.1 20.53 15.0L  «390e00) .9U2-NUS e123e005 2120 .110+007 .N00 .110+000 «619+003
35,0 392.2 c4e®l.c 19.86 1°.00  +.P1e00) « THN-0OLY «12%e005 246 .1 .%47-001 .0Up «947-001 «620+003
365 .0 399.7 24u6) .6 ;'.11 1¢.0u «1R9eUC) «655=-00" «+12%e005 217 .0 +ROD-NU1 -0on «RUOD-CO1 .621°003
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CBOFING LIFTING RRAKE TRAJU (%XGLEO) CONVECLTIVE PAYLOAD FNV, R.P. ND. 5UN24

TIWE " AUT 7T WFU T HACH  ARGLY P YNOLUS  WEAT COFF ROC EMTHALPY RAD EWUIL  CONV RATE  RAD KATE TOT RATE weat LoaD
SFC KFT FUY/SEC NO  ATTACK NO,/F T LBM/SFI-S BTU/LBM DEG F BTUZ/SFTI-S BTU/SFI-S BTU/SFT-5 Blussfy
4.l 389.0 34172.3 27.92 15.00 .u47¢091 .148-0CY «235+005 15 .2 . 3444000 .000 .34uec0C .000
17.0 373.5 3ujfe.6 30.06 1500 .5&1.00) L2u2-NLY 235005 593 .6 4704000 .0N0 .470°+000 2484001
10 358.9 241S4.4 32,57 15.50C .207°0C2 26B-ULk 2384005 H90 .1 «6660000 040 666 +000 +5854001
JOLU 3ERELI TRI@o.T IS CUTIELAT WZaedo2 0 Laui-fite T L23@%ngd T 789 .7 L92%w000 .000 " 49294000 1064002
JrolL 332.5 3u202.4 35,50 15.0y <bR1e0CE S550-00u «2384005 896 R .129+001 +000 . 129+C01 .173+002
Ya,0 371.) 3ulpg.d 35.37 15.0U  .1869+u03 «EN9-nCY «236400% 1066 .2 .207+0901 .000 .207+001 .278+002
4. .0 310.7 3u158.5 37.27 15.00 .314epn3 .102-0G3 2344005 1119 .8 «2374000 .C00 2374001 .407+002
bt U 3Mz.6 34)15.5 37.A% 1t.0u .S517+003 .131-903 .232+005% 1215.5 .300+001 .0u0 3004001 .541+002
5" el 295.5 34U38.4 3R.u43 1°.0U  .olbe0U3 «162-0uT «232¢00¢ 1104 .~ «¥69+u01 .000 «369+001 .708+0C2
TRWU 2850 IMGILLT IFLYT OCNRLET TLTITRCDE O LT9n-8uY 0 (2304D0% 0 TYBI A .438+001 -~ .000 " 438001 .9i0e002
£1.6 2A3,1 33775.1 38.21 15.00 +1€3+004 «231-n03 .228 4005 1458 .9 516001 .00p «516+C01 .115+003
5L 2TR.2 33540.5 37.9% 15.00 ..12+00% .265-003% «225+008% 1514 .3 5844001 .000 ,584+001 .182+003
T eC 273.8 33265.) 37.63 15.N0  ..69+0N4 «293-0062 «222+005 1562 .1 «A37+001 .000 «637 4001 «173+003
715.C 270.1 32528.3 37.2% 15.00 .32A+004 .331-0u3 .217.008% 1612 .1 .7024001 .000 «702+001 «206¢0us
R..U 267.2 3251u8.5 36,78 15.0U 381004 «356=00U% «212+00% 1637 .6 .737+001 .000 737001 «2424003
®L.C 26F.Y 320F7.1T 38 2F 1.0 ~JU325D0G6 378002 .208+4005 = 15653.F 7603001 ~ .000 .760+C01 «280+003
940 263.0 31562.6 35.71 15.0LU  .469¢00% .392-003 .200+005 1656 .R .765+001 .000 +765+001 «318+003
7.l 261.% 310640.% 35.06 15.00 .aB7+D04 357-00t +1913+005 feub 8 .7u7ep0d .00C «747+001 «356+003
170,00 261.3 30506.& 34.38 15.00 .492+004 «39¢-003 .187+0CS 1626 .1 .721+001 .000 721001 «392+p03
1", .0 260.7 26973.1 13,71 18.6U .496+004 «393-003 .180+005 1602 .C «ABR*0U1 . 000 688 +001 «428+003
11 .U 260.6 z9453.8 33.12 15.0U0 .490+004 .387-003 .174eN05 1576 .5 «6554001 .000 .655+C01 9614003
115.0 281.7 7AS61.T 32001  IS.00 .a¥72+006  .378-00% ~ 1684005 ~ "15a43.9 ~ ,rjueDO) .000 «61%4001  .e93+003
1z U 261.7 2R4BT.1 32.1u 15.00 .u452+004 +365-001 .163+005 1513.9 .578+001 .000 5784001 .523+003
2% .L 2641 2B063.2 31.7% 15.00 .u24+00n .350-00% B ELELI 1478 .0 .537+001 .000 .537+001 551703
170.0L 2h3,.9 27663.1 351.29 15.006 +391+004 .333-003 1544005 1841 .7 .498+001 .000 4984001 .575+003
1.0 265.3 £7298.% 30.P8 15.00 .:57+004 .296-0C3 149 ¢N05 1371 .4 .428+001 .000 «u2g+C01 «600+003
1%, .U «bb o9 26981.8 30.52 15,00 .322+004 «25%-003% «146+005 1166 .8 «824+00) .00V <424 +001 «621+003
In .7 ZBR .6 28BAE.3 INJIS . 15.00 L790+004 «2al-00u3 «14te0US it29.0 .¥9pepor —  .DoOD .390+001 .68i*003
1) 27Ge% 26433.7 29.9C 15.00 .<58°+004 «264-0¢3 14N+ 005 1292 .C . 1594001 .000 «3594C01 «660+003
1750 272.5 2620R8.5 29.4% 18.00 .238+00w «247-00% «130000% 1257.0 .331.001 .000 «331+001 6774003
1£).0L 274 .6 26002.8 29.47 15.00 .202+00y .230-003 1364005 1220 .8 .304+001 .000 « 308 +001 .693+003
173.0 279.] 25682.%6 2§.0%5 15.06 .154400w .199-003% .132+008 1148 .0 «255+001 .000 .255+001 «721+003
17..0 283.9 25436.6 2B.78 15.00 .117+00%& .172-00% .130+n05 1N8S .7 .217+001 .000 .217+001 .745+0(3
1°97.C ZW9.TV °S289.3 28,5t 15.00 .B714003 «14P-NC3 .12P+0D0S 1n2y.2 .1RG+00)Y ~ .p00 T J1844001 T «765.003
29340 294 .4 25119.0 27.82 19.00 .642+n03 .127-003 1274005 965 .1 .157+001 .000 . 157 +gp! .782+003
210.C 299.8 250Cb.2 27.97 15.0, .453+0C3 L1LE-00U3 .126+005% °Ch .1 .133+001 .000 «133+001 .796+00%
22:eC 37%.5 24930.7 27.50 15.00 .3i50n3 «912-nu8 .125470% 847,17 .111+001 .0no +111+001 .809+003
277.0 311.3 24874.0 27.08 15.00 .2204003 .771-00% ,124+005% 791.3 .933.007 .000 «.933+n00 .81%+003
20 oL 317.3 Z433U.9 26.64 15.0C  .154+0nN3 «651-0L8 1244005 739 .R .789+000 .00 .789+000 .R27+003
257.0°7323.5 207°B.B 26.28 T 1°.00 .I074003 LE40-NLE 12405 koh .T .EEB.000 .00cC «6bb +000 .835.0013
264U 329.7 24773.1 2%5.97 15.M0  .754+0C0Z LHET-NL Jd27e005 w40 . «558+000 .C00 558 +000 .841¢0(3
2T71el 336.2 207%2.3 25.36 15.00 .S12+00, L3Rh0=Nin .12%eN05 9t .4 4690000 .nuo «4694C00 «846:003
28. 4L 382.7 24734.8 2%9.70 15.C0 .352e002 L32P-0(0 «12327U5 545 .6 . 1960000 .0J0 . 396 +000 -250+003
2733.C 389.4 24720.1 29,24 15.N0 .. 4GeCN2 L277-004 .127+005 0% .*° .137.000 .000 .337ec0n .854+003
37240 356.2 24707.L 2%.72 19.C0  .171°00, .236-NLy .123+005% 4r:,? 7894400 .0p0 .289+000 .857+003
317.C 363.2 28890 .F 27.9% 15.FC  ,.12030r2 L2G8-N04 121005 W3 .7 L290.000 000 «248 +C0O0 .860.003
32340 370.2 2u6R3.3 22.07 15.6C  .206e00) .174-0Cu «123e00S 4y2 . .211+096 .000 .211+000 .862+003
375.0 3774 2€bp72.6 21,27 1*.0u  ..85+00]) L147-008 «123¢70 366 .9 «17R*0L0D .000 «178+000 .864.003
38.,0 384 .8 (40662.1 20.53 1*.0U  ,.90+0C1 «126-000 .127+005% r3% .7 . 1534000 .0o0 «153+ro0 .A66+003
355.0 392.2 26ES1.0 19.R¢ 15.0C  ,.4)3+0M) .100-n(A 123005 .t «132spun .000 .132+r00 8674003
36ULC 399.7 Juesl.6 1P.79 15.00 .189+001 e9e2-Nyr «107e008 16 .1 21120090 .NoOo .112+00N0 .868+003
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BOEINS 1P TIun BRAKE TRAU (SXGLOD CONVECTIVE PAYLOAD FNV. B.P. NO. ®UN30
TINF ~ KLY VEL ~  WATW TENGLE PILYAOLTUS wEAY TOFF WPC ENTHELCPY BAD TIUIL CTONV RATE RAD HaTe Tol ratE wEAT Load
SFL KFT1  FT/SEC NO ATTaCK NOL/F 1 LEM/SFI-S RJU/LBM DEG F BTU/SFT-S BTU/SFT-S BTU/SFT=S RTU/SFT
4.0 389.0 34172.3 27.92 15.00 4474001 «117-Dun 2354005 959 ,7 .272+000 .000 «272+000 .C00
1.0 373.5 3uiBu.c 30.06 15.00 .vsl+0cC] .160-0LY «23€.00% 534 .4 . ¥72+000 .000 «372+000 «193+001
1ueU 358.9 36194,.4 32,57 15.00  .(C7+00¢ «229-0L4 «238¢005 626 +2 «530e000 .000 «530+0C0 .864000]
22,0 385.7 I8200.7 33.99 1%.00 .u2a¢nbe .319-0La  ~ .23@«005  T19.7 .73se00n .000 .738 000 .B84+001
26 .0 3325 34202.4 35,50 1%.00 6814002 JA4e-000 «2304005 821.1 «103+001 000 «103<C01 .137.002
te.l 32141 361KO.E 36.37 15.00 .18%+003 .706-004 2364005 981 .1 «164+00) .000 . 164001 .217+002
40,06 310.7 34158.5 37.22 15.00 .314+0C3 «8<C-00% «23%+005 1032 .6 .189+001 .000 . 189 «001 .323%002
45 .0 302.6 3u115.9 37.43 15.00 .517eu03 .lua-pc} .232+005 1121 .9 .238+001 .C00 .238+001 .430.002
$2eC 295.5 34038.4 38.49 15.70 .o0l6+003 «1¢R-0C3 7324005 1208 ,p «292+001 .000 «292+001 +563+002
8L .U Z85.0 IT920.Y JECIY 1T B0 LilYégoe — .ida-nCY 2303008 T j27d .67~ LTudsoni- " .oo0 LY R ] .123+002
6.0 283, 337745.1 3g.21 15,00 +163+004 .163-003 .228+00%5 1350.9 .409,001 .000 .4p9+001 «912+002
5.0 278.2 33560.5 37.9% 1R.00 ..12¢004 .c10-0C2 .22%40N05% 1407 .7 463001 .noe «463.071 .113+003
7540 273.8 33265.1 37.63 15.0L  .269+00% .233-003 2224005 1450 .1 .507+001 .000 «507 +0N) .137+003
7 .C 270.1 32528.3 37.2% 1t.n0 ,1284004& J202-0CH .2174008 j49s ,? «557+001 .000 .557+001 .168¢p03
2..C 267.2 >2514.5 36.78 1%.0u <381+00% .282-003 212005 1519 .6 .585+001 .oue «585+001 «.192+003
LT ZEW [T 320671 35.CE T INL00 CL.OYZIOOWT T300-003 L2U64005 °  1T%35 .6 .AOG5001 ~ .[DOO .bpbipol .222+003
S1.U 263.0 21562.6 35.71 15.0U0 4694004 .311-003 .200+005% 1538 .5 .607+001 .000 .607+001 «252+003
9% 4C 261.6 31060L.E 35.06 16.00 .487+004 .d15-002 .193¢005 1526 .8 .593+001 .0p0 «593+C01 .282+003
100.C 261.3 30506.8 34,38 15.00 .492+004 .314-003 .187+005 1509 .7 .573+001 .000 «573+001 .312+003
IN7 .0 260.7 29973.1 33.7i§ 15.00 .4%6+004% «312-00% 1804006 2887 .2 SuTeg0l .000 «547+001 .3s0+003
117.0 26U.6 29453.5 33.12 15.00 .4°0+00w% .307-003 1784005 1882 ,7 «520+001 .Cuo .520+001 «366+003
117.0 2RI ZRSE .S 32,81 i5.00 .G3zZsp0% ~ ,25R-D0? .15R+00% 16831 .5 .Gg7+001 .00n +uptifol .351+p03
1o eu 2A1.7 2B4BT.1 32.14 15.00 4524004 .290-0LY .163+005% 1404 .4 .860+001 .000 460001 -4154003
17 eU 26047 28363.2 31.7% 1.0 «424+00H 21P-003% 158 +N0s 1170.% .427+001 .000 «4274C01 .437¢003
130 .06 263.9 2766341 31.29 15.00 ,391+0Cy .264-003 1544005 1335.2 « 1954001 .000 . 3954001 .458+003
17" .C 265.3 27298.9 10.AR 18.00 .357+gnu .235-003% «149¢00% 1269 .4 .38i+001 «000 « 3414001 «%76+00%
190 WU 266 .9 2¢981.4 30.52 15.0U .322+004 .237-002% 1464005 1264 .1 «33640L01 .000 . 336001 «493e003
&7 0 223.6 66B6.3 ¥0.19  15.00 .T9040A%  ,2.%-DL3 1434005 1227 .2 .310.00) .000 .siceom .509+003
15:.0 2,0.5 26433.7 29.90 15.00 .258+004 .2Us-003 .180¢005 1193.3 2854001 .000 «265+00 .5249+003
S5 el é72.5 26¢D8.9 29.6% 15.C00 .c28+004 .196-003 «137+00% 1161.2 .263+001 .000 « 263001 «538+003
167 .0 274 .6 26002.8 29.82 15.00  ,.02+004 «163-003 .136%005% 1127.9 «7u24001 .000 «242+001 551003
17).C 279.1 :S6BZ.6 25.0% 18.50 .154e0Dy Jdve-0u3 1324008 1059 .4 .2G34001 .000 .203+001 .573¢003
19. .0 283.,9 25436.6 <B.78 15.0U +117+004 «136-003 «1304005 998 .2 .172+501 .000 .172+001 +5924003
17°.C 2RO TOTNSLY CIALSE T I5.00 YE. reO0m3 - L11E-DLY LA284A05 T [az.1 .1a7+007% .0oc .1a74+rpl .6084003
27340 299.4 25119.0 28.%2  15.N0 .t42+¢003  ,301-0C3 +127+005 RB6 .3 .125+001 «000 . 1254001 «621+003
cluev ¢99.8 285G06.2 27.97 .00 LuS55+003 .857-0u4 «1264005 829 .0 «105+001 .000 « 105 +C01 .633e003
<2..L 305.5 24930.7 27.50 15.0U0 215003 .7:u-00a L125e00L5 774 .4 284000 .C00 P88 4000 -Au2+003
2¥1,0 311.3 24R8.0 27.06 19,00 ..204003 612-004 1284005 721.5 .742+000 .C00 .742+000 «6514003
d45.L 317.3 24B3U.9 26,64 15«00  «1%%003 .517-004 «124+N105% 612 .5 «627+L00 .000 «627 4000 657003
250LC 323.5 26798 .W J8.7% T I%.CC .107-D0O3 .4 38%=CCa .128.+005% €5 .Y .E28+001 . 000 528000 .b63.003
26040 329.7 24773.1 25.97 1%.00 754e0NnZ «367-0CH «123+0psS TR «E424000 .000 .%42+gga .66ReN03
2T10.0 33642 247%2.3 25.3%% 1.0y .412e002 SILY-DLu «123e0US 534 .P Lt73ep00 . 000 «3753:CC0 «672+003
25 el 3427 24734.8 24.79 1%.00 o.%24002 «20L0=-nyN 1234005 492 .9 .11%+000 .000 « 3144000 4764003
27 .0 3649.4 Ju720.1 26,24 1ceCJ  oZbueDNg «221-004 2008 uge 2 .767+000 .000 .267+000 .678-003
3140 35€¢.2 20IN7,.L ¢%.72 1%.00  «171°%gQ2 «190-NLu «127e00% 421 .4 «2304000 . 000 .230+000 681003
3IN.C 363.2 266%6G.& 22.%5 15.00 120002 dot-Nis JA2tenys Iga U «1%7+u0n .000 .i97+000 .683.008
32040 370.2 2496R3,8 22.07 100 «E06e00) «13P-0uu L12%4005 153 .¢ .167+0U0D .000 .167+000 .685+003
3%:.C 377 .w 26602.6 21.27 1'efUG «555eu0] «117-004 «121e005% 121 .1 .142°000 .00p «142+C00 686003
3% .G 384.8 24662,] 2N.S53 1°.0u  .390e00) L1ufi-Nie «12%+005 291.2 .121+000 .000 .121+000C «6A8+003
15:.0 392.2 2we®)l.6 19.0¢ 1.0 ,.81e0N) «BLE-NCS .123e0CS 264 .7 «105+9pn .000 «. 105 +000 .689°003
36 .0 399.7 24681.t 18.75 19.00  LiRY+00]) «732-n¢S «1234N08 23%5.r .%88-001 .N00 .r88 -C01 6904003
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BCETING LIFTING

TIPE T ELY O VED T TWRTE S OARGLT T

SEL KT FT/SEC o ATTaLe

“.l 389.0 38172., 27.92 15.0¢
1. ¥73.5 3w IBU .6 30.06 is.0C
16 .0 358.9 6l94.4 32.57 15.70
20 T3S 073IN200°7 3ITLYY TOIR.00
2:,L 332.5 34202.4 35.50 1%.00
36 ,.C 321.1 3WI89.8 34,37 1.00
a0 ,C 310.7 38]158.5 37.22 15.00
95 .0 302.5 368]115.5 37.89 15.00
50:0 295.5 34038.4 3B.49 15.00

NOL/ZF T

a8 7e00)
341300}
«c0790¢
TR NS
«bRle002
«1895+0N3
«31uegns
«S17.003
«Flbe0C3

LBu/SET-S

«93g-0LS
J128-pcE
«182-00L8

Y4 150007 .

«255-00N
.5¢5-0Ch
=008
+8.5-008&
«10-003

T5 .U 2g9.0 3IIFOMTIITIT T ISITO LITTIOMGE O LIZ23-T0Y
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