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SUMMARY

 Aerodynamic heating data were obtained on 6.006 scale models of four
Rockwell International SSV double delta wing Orbiters in the ﬁASA/LRC -
.Mach 8 Variable Density Tumnel. A model of two previously tested Rockwell
Internstionsl Orbiters which are identifiedrin the Configuration Desecription
of this report were also tested. Orbiter surfaces were thermally mapped
from the laminar through turbulent flight regimes during re-entry. Various
modifications were made to model lower surfaces to determine the cause of
trensition in the vieinity of 3.0 million Reynolds number per foot. Holes
were driiled at various locations on one model in order to simulate the
fowﬁrd tank attachment bay on the orbiter lower surfaces and the RCS'opening
on the orbiter side. Re-entry data were acquired for angles of attack from
25 through 35 degrees st nominel Reynolds numbers per foot of 1.0, 2.0,
2.3, 2.5, 3.0, 3.5, 4.5 and 6.0 million utilizing the phase change paint
technique, ILaunch data were acquired on the model upper surfaces for angleé
of attéck of O and -5 degreeé-at nominal Reynolds numbers per foot
of 3.0 and 6.0 million. A total of 70 orbiter heating runs and 6 material
sample sphere runs were completed from March 19 through March 28, 1973 on

a 40 hour week basis.

Cognizant personnel included:
H. Gorowitz, Engineering (Rockﬁell International), Thefmodynamics, (213)
1 922-1567
M. Quan, Engineeriné (Rockwell International), Wind Tunnel Operations,
* (213) 922-2440
R. White, Model Design (GAC), Aero Test, (516) LR5-TOlk

A. D'Errico, Engineering (GAC), Aero Test, (516) LR5-704k



DESCRTPTION OF MODEL

The four primary test models are 0.006 scale external replicas of
the Rockwell International 2A Lightweight Configuration double delta wing
orbiter as described on drawings VL 70-000089B, VI 70-000092A and
VL 70-000093 with modifications as shown in Figures 1, 2 and 3, They have

been designated as 33-0.

In order to insure sufficient valld data acguisition ﬁime, the upper
surface of each wing was slabbed using two control sections, At B. L.
199.045, the wing was slabbed in a straight line from the 40 percent chord
to a trailing edge thickness of 0.200 inches model scale. The tip of the
wing was slabbed from the 40 percent chord to a trailing edge thickness of
0.060 inches model scale. The rest of the wing was slabbed from the 40
percent chord to a straight line between these two points on the trailing edge.
In addition, the starboard side of each vertical tail was held to contour

while the port side was slabbed from the maximum thickness to the trailing

edge.

Differences in the four models, which included nose shapes, wing/cuff'
intersection radii and wing/cuff lower surface fairing, are shown in Figures

1l and 3.

The models were cast around 3/ inch steel stings coated with R.T.V.
using material "G", a proprietary Grumman Aerospace Corp. epoxy. Aluminum
noses were installed on each model to prevent excessive ablation and degreda-

tion of contour in the nose region,



DESCRIPTION OF MODEL (CONTINUED) .

- During the test, modifications were made to two of the models by hand
filing the chines and Wing/fuselage lower surface intersectian and alsoc by

filling the void at the'wing/buff lower surface intersection with epoxy.

Additional modifications included the drilling of two holes in the model
surface, cne on the lower centeriine and the other on the side just aft of
the nose. These modifications and designated nomenclature agre listed in the

Configuration Description of this report.

With each batch of material used to cast the orbiter models, a 3
inch dismeter materisl sample hemisphere was cast. Since the models
were cast from two batches of material, one for model 88-~-H~00326~1 and
andther for models SS-H-00326-2, 3 and U4, sphere number 1 corresponds to

the first orbiter model and sphere number 2 corresponds to the next three.

It should be noted, that due to the shrinksge of the model material

during casting, the models have been scaled to actuelly be .00593 scale.



CONFIGURATION DESCRIPTION

The basic orbiter tested was essentially taken from the Rockwell

International 24 Configuration lines. However, due to the nature of this

testing, variations to the basic lines were incorporated into these models.

Any required geometric data can be obtained from Figures 1, 2 and 3 of this

report. Each configuration has been desighated by its model drawing number

and is 1isted below with 1ts description.

CONFIGURATION
88~-H-00326-1

885-H-00326-2
88-H-00326-3
85-H-00326-4

S58-H~00326-14A

88-H-00326-44

88=-H-00326-4B

DESCRTPTION
Basic 2A Configuration with exceptions as noted
on Figures 1, 2, 3 and in Description of Model
section of this report.
Same as above,
Same as above.
Same as agbove.
Same as $8~H-00326-1 with cuff/body lower surface
intersection filed smooth. Wing/cuff lower surface
intersection and cuff/body upper surface fillet

redii filled with epoxy. (See Figure 7).

- Seme as S8-H~00326-4 with filing of cuff /body lower

surface intersection and chine area forward of cuff,
Also, starboard side radius built up with epoxy to
be symmetrical with port side. (See Figure 6).

Same as 5S-H-00326-4A with further filing of cuff/

body lower surface intersection. (See Figure 6).



88-H-00326-4C ~ Same as S8-H-00326-4B with filing of wing/body
lower surface intersection in vieinity of X/ =

1.0, (See Figure 6).

88-H-00326-4D Same as S8-H-00326-4C with chine area foward of
cuff rounded as much a possible in cross=-section,

(See Figure 6).

'ssfﬂ;oo326-uE Seme as SS-H-00326-4D with further filing of wing/
body and cuff/body lower surface intersections.

(See Figure 6).

88-H-00326-4F Same as S8-H-00326-4E with two 0,027 inch deep
| holes drilled in the model; one .012 inches in.

diameter on the bottom centerline 0.84 inches af't

of the nose, the other 0,18 inches in diameter on

the side of the model 0.60 inches aft of the nose

and 0.30 inches above the bottom surface.

SS-H-00265-7‘ Previously fabricated model of preliminary 2A
Configuration as tested during test ROX in the NASA/
LRC-VDT from January 30 through February 5, 1973.

Mbdel_had no- aluminum nose

NR 110D Previously tested model of Rockwell International.
FPhase B deslgn orbiter known to be laminar at 3.0

million Reynolds number per foot.



DATA REDUCTION

The phase change paint method, as developed by Jones and Hunt (Refer-
ence 1), makes use of temperature sensitive paint which changes phase from
an opaque solid to a clear liquid at known temperatures., Sudden exposure of
the model, thinly coated with this paint, to a hypersonic airsteam initiates
aerodynemic heating, and melting of the paint ensues as local surface temper-
atures reach the prescribed phase-change temperature., The propagation of
these isotherms was recorded on motion picture film. This information was
used in conjunction with the semi-infinite slab solution of the transient one-
dimensional heat conduction equatlion to compute local heat transfer coefficlents,
which depend on the time required for phase-change to occur, the test conditions
and the thermal properties of the model wall material., A reference grid system
was applied to cne of the test models which was photographed at each test
attitude. These grid photos can be used as overlays to simplify data

analysis,

Phase change paint data reduction was based on the solution of the
transient one-dimensional heat transfer equation;

3T = o °T (Eqn 1)
t SX?
 where: temperature
time

thermal diffusivity

T
t
o
X = distance of heat penetration measured normal to model surface.

naen

The solution to this eguation wes used to compute local film heat
transfer coefficients with the following assumptions which describe the
boundary conditions:

(a) The depth of heat penetration into the wall was smell compared with
the wall thickness and surface radius of curvature so that the wall
acted like a semi-infinite slab.

T(®, tgec) = Ty | (Eqn 2)
(b) The model was isothermal before injection into the airstream. '

TX,0) =T n
(X,0) =T - (Eqn 3)
(¢) The surface experienced an instantaneous step in serodynamic heat
transfer coefficlent and this coefficient was invarient with time.

JT(0,t )
§€¢ =h_ [TAW—T(O,t
oX ky

see) ) (Eqn k)



(d) The thermal diffusivity of the wall, « = k/pCp, was invarient with
tempersture.

The solution of equation (1) as given in Reference (2) is:

pZ |
T=1-=-¢e" erfcpB (Ean 5)

vhere T and P are parameters given as:

T = Ipc - Try ' (Eqn 6)
h]{t :

B = (Ean 7)
kp CP :

Phase change paint temperature (°F)

Initial model tempersture (OF)

Adiabatic wall temperature (OF)

Film heat transfer coefficient (Btu/ftE-sec-oF)

Time (sec)

Density of model material (1b/f#t3)

Specific heat of model material (Btu/1b-°F)

Thermal conductivity and model material (Btu/ft-sec-OF)

and:

Ipc
Ty
Taw
h

t

P
Cp
k

oo aaunan

For each test run, the parameter T was caculated by using Equation
(6). For every T, a B was determined from Equation (5). Sinece the thermo-
physical properties, k, p and Cp of the model were known and the time
required for the phase change to occur was read from the data film, the heat
transfer coefficient, h, was calculated for each isotherm by using Equation (7).

The aerodynamic heating rate, q (Btu/ft -sec), was then calculated as:

Q= n(Ty ) | @8

Heat transfer coefficients, h, were reduced to non-dimensional form
as the ratio of h/hg, were hgy is the theoretical heat transfer coefficient
at the stegnation point of o l-foot radius sphere at model scale. This
coefficient was determined by first calculsating the stagnation point heating
rate qs, given by Fay—Rlddel as;

10



) - 0.4
q_ = 008575 [ Too' Tw* 108.6 :l

v NR

TO
' — 0.5
Tpo YTy 40020071 g - P [HTo - Hw} (Ean 9)
T™w + 19c. Py

where: Ng = Nose radius (ft) o
T$O = Tunnel total temperature ( F)
W = Wall temperature {°F)
Po = Tunnel static density (1b/ft3)
Ppo = Tunnel total pressure 1b/ft<)
Po = Tunnel static pressure (1b/ft<2)
Hro-By = Enthalpy difference between wall and free stream (Btu)

By substituting g into Equation (8), we calculated the stagnation point
heat transfer coefficient, hs'

The data were reduced for the recovery factors listed in Table 1.
These recovery factors, BT, which are a measure of the fraction of the free
stream dynamic temperature rise recovered at the wall, are defined as:

Rr = Taw
Tpo (Eqn 10)
where: CTAW = Adisbatic wall temperature (°F)
Tro = Tunnel total temperature (OF)

For various tunnel conditions and recovery factors, we solve for Taw which in
turn is substituted into Equations (6) and (8).



TEST FACILITY DESCRIPTION

The Langley Mach 8 Variable-Density Hypérsonic Tunnel is lqcatEd in
Building 1247D and is under the direction of the Aero-Physics Division.
This tunnel is used for fundamental aerodynamic and fluid dynamic inves-'
tigations over large Reynolds number ranges using pressure and heat trans-
fer memsurements. The test medium is air and is heated by a combination
of Dowtherm and electrical resistance. Model mounting consists of sting
mount with injection mechanism. Tﬁe tunnel has an axially symmetric cone
“toured nozzle. The test section diameter is 18 inches with a core of 4
to 14 inches depending on pressure. It exﬁausts into a vacuum tank or the
atmosphere,

Examples of operating conditions are as follows:

Stagnation pressure (PSIA) . . . . . 15 to 2930

Stagnation temperature (°R) . . . . . 1160 to 1510

Mach Number . . + v o « o ¢« + + « & « 7.5 to 8.0

6

Reynolds number per foot (1/ft) . . . 0.1 x 10° to 12.0 x 106

Running time (SEC), for | s
Exhausting into vacuum tank a0

Exhausting into atmosphere . 600



PHASE CHANGE PAINT DATA

'
9
i

The test results are shown in Mes 20 through 158 in the form of heating
contours. These contours are correlated to heat transfer coefficient ratios
(n/hg), the ratio of local heat transfer coefficient on the model surface
to the heat transfer coefficient- at the stagnation point of a one;foot radius
sphere at ﬁodel scale., A list of the tunnel conditions for each run is

pregsented as Table 3 in the order in which they were made.
'i.



TABLE 1: DATA REDUCTION RECOVERY FACTORS

RECOVERY FACTOR, T AW/TTO

ANGLE OF ATTACK, < (DEG) WINDWARD VIEW TOP AND PROFILE VIEW
-5 -—- 900
0 ‘ -
25 .898
30 .910
35 .920

1L



TABIE 2: MODEL MATERTAL PROPERTIES, 1/1: pCpl

VALUES OF Vk b gy (BO/FT® - sEC O+ - °F)

r¢ (°F) (1) : (2)
119 b .0’498
150 - .0506
182 0519 -
213 .0525° .0520
250 - .0529
300 L0546 .0538
325 — 0541
350 - 054l
oo L0570 .0548

(1) Applied to windward data ascquired for runs 3778 through 3793 and 3798

through 3804 and profile data acquired for runs 3778 through 3792.

(2) Applied to windward and leewerd date acguired for runs 3805 through 3849
and profile data for runs 3793 through 3842,

Note: Windward data acquired for runs 379 through 3797 were reduced using
a constant value for 1,k C_'of .0900,

15
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TABLE 3

PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST TITLE:
TEST NUMBER: RP 3 TEST FACILITY: NASA/LRC - VDT
TEST DATE: March 19-28, 1973 TEST ENGINEER: A. D'Errico
Run ’ Model| Free Total Total | Taw _* RNX]O6 Phase | Model Position| Camera** |
No. fModel Configuration Identification| Scale | Stream | Pressure| Temp.| Tiotal Ft Change (degrees) Tocation
Mach (psia) °R) Temp. {in)
Number CF) | | & ] X]Y}Z
3778| S8-H~-00326-1 0.0061 7.9 639.7 | 1375 | .¥** 2.93 | 300 | 30| 0 {180
3779 -2 649.7 | 1340 3.10 300 |-
| 3780 -3 6.7 | 1335 3.10 | 300
3781 -4 634.7 | 1325 3.09 | 300
37821 $S-H-00265-7 6l 7 | 1375 2.95 | 300
3783 S8-H-00326-1 649.7 | 1365 3.01 Loo
3784 | 8S-H-00265-7 649.7 | 1325 | 3.16 400
3785] 88-H-00326-2 174.7 1295 0.93 213
3786 -3 639.7 1380 2.91 213
3787 -4 17h.7 | 1260 0.98 182
37881 -2 639.7 1385 2.89 213
3789 -3 177.7. | 1285 0.96 | 182
3790} - it 1 6L9.7 1385 2.9 213 1 1
** X axis parallel to stream (+downstream, -upstream) * Taw = adiabatic wall temperature
Y axis (+right, ~left, as viewed from the rear} *x% See Tsble. 1

Z axis (+up, ~down)
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~ PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TABLE

3

TEST TITLE:
TEST NUMBER: RP 3 TEST FACILITY: NASA/LRC - VDT
TEST DATE:; ___ March 19-28, 1973 TEST ENGINEER: 4. D'Errico
Run Model]l Free Total Total | Taw * |RNX106| Phase | Model Position| Cumera**
No. |Model Configuration Identification| Scale | Stream [ Pressure Temp.| Tgotal] Ft Change (degrees) Iacation
Mach (psia) °R) Temp. (in)
Number ' CF) e & | & .\TY Z
3791} SS-H-00326-2 0.006 7.9 174.7 1275 palad 0.96 | 182 30 | 0 |180
3792 -3 1394.7 1405 5.98 | koo
13793 =k 1hak,7 | 1b10 6.07 | 400 . 1
3794 | NR 110 D 634.7 | 1385 2.87 | 150 |35
3795 ] NR 110 D 664 .7 1390 2.98 213
3796 | §R 110 D 639.7 | 13% 2,89 | 250
3797 MR 110 D 64,7 11390 2,90 | 150 |30
3798 | SS-H-00326-3 shh,7 | 1360 2,56 | 213
3799 -2 L6k, 7 40 2.25 | 213
3800 -3 uek.7 | 1365 2.18 | 213
801 -2 VOID |RUN -- 213
3802 =2 239.7 | 1345 2.58 | 213
3803 -3 429.7 1340 ' 2.09 | 213 1 ‘ ‘

** X axis parallel to stream (+downstream, -upstream)
Y axis (+right, -left, as viewed from the rear)
Z axis (+up, ~down) :

* Taw = adiabatic wall temperature
¥k*  See Table 1
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PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST TITLE:

TABLE 3

RP 3

TEST FACILITY:

TEST NUMBER:

NASA/LRC = VDT

A, D'Errico

TEST DATE: March 19-28, 1973 TEST ENGINEER:
Run Model| Free Total Total | Taw * | RNX108| Phase | Model Position| Camera**
No. |Model Configuration Identification| Scale | Stream | Pressure| Temp.| Tigtal Ft Change (degrees) Location
Mach (psia) R} Temp. (in)

Number CF) [z & b x[Y]Z

3804 | SS-H-00326-2 0.006 | 7.9 hoh,7 | 1380 | e 1.96 | 213 |30 | o {180

3805 -3 794.7 | k20 3.%2 | 213

3806 -2 774.7 | 1360 3.58 | 213

3807 -3 TT4.7 | 1390 3.46 1 300

3808 -4A 639.7 | 1360 2.98 | 300

3809 -ha 639.7 1395 2.86 350

3810 -4B 639.7 1365 2.96 | 350

3811 ity 639.7 | 1345 3.0 | 300

3812 -k Ah.7.  |1275 0.96 | 150

3813 ~4C 1039.7 1425 4,40 400

3814 <LC 1064.7 1405 h.61 350

3815 -4D 1064.7 1370 4.81 | 350

3816 -kD Y v 664.7 11385 1 3.00 | 250 1 1

** X axis parallel to stream (+downstream, ~yupstream)
Y axis (+right, -left, as viewed from the rear)

Z axis (+up, -down)

* Taw =+ adiabatic wall temperature

*¥¥%  See Table 1
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PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST TITLE:

TABLE 3

TEST NUMBER: RP 3

TEST FACILITY:

NASA/LRC - VDT

TEST DATE: March 19-28, 1973 TEST ENGINEER: A, D'Errico
Run ' Model| TFree Total Total | Taw * RNX106| Phase | Model Position| Camera**
No. |Model Configuration Identification| Scale | Stream | Pressure| Temp.| Tiota] Ft Change {(degrees) ILocation
| Mach (psia) C°R) Temp. | 1 (m
Number °F) [ ot & || X|Y]Z

3817 | S8-H-00326-4D 0.006 7.9 639.7 | 1345 e 3.06 1300 [30] o0 |180

3818 -L4E 639.7 | 1320 3.13 | 350

3819 -4E 649,7 | 1340 3.10 | 300

3820 LR ) 664.7 {1335 3.19 | 325

3821 -hE_ 1099.7 | 1k05 ~L.76 | 350

3822 -4F, k.7 11375 ' 6.29 | 400
{3823 -4E 179.7 | 1225 1,05 | 150

382k -1A 639.7 _| 1330 3.09 | 300
13825 ~1A 142h.7 11375 6.33 | koo

3826 -1a 279.7 | 12ks 1.02 | 150 | |

3827 -14 e47.9 11310 3.22 { 250 |25

3828 -LE 649.7 | 1310 3.22 | 250

829 -14 13047 lashs | 6.4 | 350 ‘

** X axis parallel to stream (+downstream, - upstream)
Y axis (+right, -left, as viewed from the rear)
Z axis (+up, ~down) :

* Taw +* adiabatic wall temperature
*¥¥  See Table )
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PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST TITLE:

TABLE 3

RP 3

TEST FACILITY:

TEST NUMBER:

NASA/LRC - VDT

TEST DATE: March 19-28, 1973 TEST ENGINEER: A. D'Errico
Run Model| TFree Total Total | Taw * | RNX 100} Phase | Model Position} Camera**
No. [Model Configuration Identification| Scale | Stream | Pressure{ Temp.| Tiota] Fit Change (degrees) I »eation
Mach (psia) Rr) Temp. tin)

Number ‘ °F) ot | & d | x| Y[z

3830 | SS-H-00326-LE 0.006 | 7.9 l139h.7 1395 | #¢» 6.06 | 350 }j25 | 0 }180

3831 -14 VOID | RUN --

3832 -1A 174.7 1250 0.99 150

3833 -LE 17h.7 1235 1.01 | 150 1

3634 -1A 66h.7 1320 3.25 300 35

3835 -LE 639.7 | 1360 2.98 | 300

3836 -14 i7h.7  } 1355 0.87 | 150

3837 -LE 17%.7 | 1310 0,92 { 150

3838 -14 13,7 11360 6.32 1 koo

3839 -L4E 1h2k,7 1355 6.50 | koo ¥

3840 L4y 68,7 1330 3.30 300 30

3841 L4F 664,17 1330 3.21 213

3842 LF 4 ] 1064,7 1410 : 4,59 350 1 1 1

** X axis parallel to stream (+downstream, -upstream) * Taw = adiabatic wall temperature

Y axis (rright, -1left, as viewed from the rear)
Z axis {(+up, -down)

Lo See_ Table 1
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TABLE 3

PHASE CHANGE COATING TEST DATA SUMMARY SHEET

TEST TITLE:

TEST NUMBER:

RP 3

March 19-28, 1973

TEST FACILITY:

NASA/LRC - VDT

TEST DATE: TEST ENGINEER: A. D'Errico
Run Model{ Free Total Total | Taw * | RNX106] Phase | Model Position|l Camera**
No. [Model Configuration Identification| Scale | Stream | Pressure Temp.| Tigta] Ft Change (degrees) Location
Mach (psia) R) Temp. (in)
Number OF) [z & [P {XiYlz
38431 §8-H-00326-LF 0.006 | 7.9 |ab2k.7 | 1340 ik 6.61 | %00 |30 | 0 |180
3844 -3 _634.7 |1e75 3:30 150 |-5
- |3845 -3 k.7 Fawo 6.03 | 300
3816 =3 17h.7 11210 1.05 | 119 r
3847 -3 6,7 | 1335 '3.10 | 150 0
3848 -3 k.7 1340 6.57 | 300
3849 -3 Y 174.7 ] 1235 1.01 | 119
3850 | 2 .cia SSusspuere (ITam FULL 639.7 | 1360 - 2,98 | 300
3851 ; ' ' 17k.7 1260 0.98 | 150
3852 639.7 1340 3.06 | Loo
3853 | 3" dia hemisphere (#°) 6hh,7 1345 3,06 | 300
3854 179.7 1250 1.01 | 150
3855 1 1 639.7 | 13k40 ~ 3.06 lhoo [V 1}

** X axis parallel to stream (+downstream, -upstream)
Y axis (+right, -left, as viewed from the rear)
- Z axis (+up, -down)

* Taw - adiabatic wall temperature

*%% See Table 1







RUN 382k, MODEL SS-H-00326-1A PHOTO 3: RUN 3788, MODEL SS-H-00326-2
= 30°, Re/Ft = 3.09 X 10 o = 30°, Re/Ft = 2.89 X 100

‘a = 30°, Re/Ft = 3.10 X 10 o = 30°, Re/Ft = 2.94 X 10




/ S§-H-00326-14
% Re/ﬁ; 6.33 X 106
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PHOTO 10: RUN 3846, MODEL SS-H-00326-
o = -59, Re/Ft = 1,05 X 100

3




RUN 3839, MODEL SS-
/= 35%, Re/Pt = 6.
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FIGURE 2 ORBITER CONFIGURATION (PROFILE VIEW)
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FIGURE 3 ORBITER
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BITER MODEL GRID SYSTEM

FIGURE 4 OR
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FIGURE 6 MODIFICATIONS TO MODEL SS-H_—OO326—4

CUFF/BODY LOWER SURFACE

INTERSECTION (HAND FlL?

- y

ING/CUFF LOWER SURFACF
INTERSECTION (FILLEL WITH EPOXY)

WING/BODY LOWER SURFACE
INTERSECTION (HAND FILED)

=400 |

Q
o
D

o pad

O

aJ ‘

]

x
LT
T <
T .

Q{\ _

SECT A-A

\— CHINE AREA (HAND FILED)



CUFF/BODY LOWER SURFACE
INTERSECTION (HAND FILED)

¢¢ 39vd

FIGURE 7 MODIFICATIONS TO MODEL S5S5-H-00326-1.

WING /CUFF LOWER - SURFACE
INTERSECTION (FILLED WITH EPOXY)

)

X =700
"
— — . A
N I k’y
S
Q S
N | ™
fi
= CUFF/BODY UPPER SURFACE
FILLET RADIH (FILLED WITH EPOXY)
Q
@
QN
it
) ﬁ
i _ ;H_il Z= 400
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NASA Langiey (Fuo. 197 1)

PHASE CHANGE TEST

- CONFIG,

S5-H-00326-2

LENGTH (#) =

SCALE Q086 |

FACILITY { RC-VDT

TEST

RUN

My =

=

ptota.l (psia) =

"e3q
nome 8

| Ttotal (*R} =

Taw‘/ Ttotal =

RN psr foot =

Tphnse change (*F} = ~

x=-25

£- O

$-180

Camera Coordinates (from
mode! center, x-axis
parallel w/ stream,

+ downstream)
x (in} =
y (in) =

z {in) =

;‘H

HVD-EVL



PHASE CHANGE TEST

CONFIG,

55-H-00326-2

LENGTH (ft) =

scALE 006 -

FAcCILITY L RC-VDT

TEST

RUN

My =

Piota) (psia) =

‘ Tiotal PR).'

Taw/ Tiotal =
' Ry per foot =
bl"phe\ses change (°F) =
- 30
a- O
$-180

Camera Coordinatss (from
meodal center, x-axis

. _ parallel w/ stream,

Isctherm h/hr-l' . ‘ : + downstream)

%_ ‘ | | x (in) =

i : y lin) =

5 . -

6 z (in)

7

8 Mee 35

9

5 FiGURE O

HVD-EVCs -
IABA Langley {Feb. 1071 .



PHASE CHANGE TEST

CONFIG,

|_S5-H-00326-2

LENGTH (f) =

scaLE Q06 -

FaciLity LRC -VDT

TEST

RUN

Ma-.

Ptotal {peia) =

' Ttotnl ('R) -

Isotherm

h/hpeys

jenlateofrofe

oo WD JO0 1=

=

'ASA Lengley (Fet. 1971)

! _,m: 38

nene |O

Ta.w/Ttotal =

| RN per foot =

Tphase change (*F) =

«=35

e- O

4 -180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =

y (in) =

z {in) =

HVYD-EVi



PHASE CHANGE TEST

Isotherm

h/hr-ll

oW e |d k] ] w] o

[

RASA Langley (Fab. 1971}

E‘.mt 37
Aere | |

CONFIG.

SS-H-00326-4

LENGTH (#) =

scAaLE Q06 -

FaciLity LRC-VDT

TEST

RUN

M, -

Piota) {psia) =

Teotat (“R) =

Taw’ Ttotal =

' RN per foot =

Tphnse change (*F) =

<= 25

A= O

$ =180

Camara Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
v (in} =

z (in) =

HVD-EVCS



PHASE CHANGE TEST

CONFIG,

S5-H-00326-4

LENGTH (f) =

scALE Q06

FACILITY _LRC -VDT

TEST

RUN

M=

Piotal (psia) =

. Tmtal (‘R) -

Isotherm

h/h

p=y!

[ 'X 1

opw|ml-3cin

1

JASA Langley (Feb, 1971

meE 38
neue |2

Taw’ Ttotal =

Ry per foot =

Tphaaa change (*F) =

<~ 30

A- 0O

¢ - 180

Camera Coordinates {from
model center, x-axis
parailel w/ stream,

+ downstraam)
x {in) =

y {in) =

z (in) =

HVD-EVCS



PHASE CHANGE TEST

CONFIG,

$5-H-00326-4

LENGTH (#) =

BCALE Q06 -

FACILITY | RC-VDT

TEST

RLUN

Mg=

Piotaj (psia) =

‘ Ttotal (.R) -

Taw’ Tiotat =

Ry per foot =

. Tohase change (‘F) =
x= 35

A= O

$~-180

Camera Coordinates {from

model center, x-axis

) parallel w/ stream,
Isotherm h/hr-l' . . _ + downatream)
1 x (in) =
2 y (in) =
g z (in) =
7 .
_g . met 39
i0 neure | 3

_ HVD-EVCS
SA Langley [Feb. 1971)




PHASE CHANGE TEST

iy
///ll‘A

CONFIG,

SS-H-00326-4

LENGTH (#) =

scaLE Q06

FAcILITY LRC-VDT

TEST

RUN

M =

Piotal (paia) =

Tiota) (°R) =

Taw/ Ttotal =

isotherm | h/ L

1
2

3

4
2
b o
- .
8 : mee 40
) : ]

10 peuze | 4

IASA Langley (Fab, 1

' Ry per foot =

;Tphaae change (°F) =

x-.o

B=-0

¢=0

Camera Coordinates (from
model center, x-axis
paraliel w/ stream,

+ downstream)
x (in) =

y [in) =

z (in) =

HVD-EVCS



PHASE CHANGE TEST

///IIIA

Isotherm

h/h

ot

3
2

-
£ oo fe[-ajoo|alwlsfr
©

| mee 41

nare | S | '

CONFIG,

55-H-00326-4

LENGTH {#) =

SCALE 006 -

FAciLITY LRC-VDT

TEST

RUN

Mg =

Tiotat (*R) =

Taw/ Ttotal =

Ry per foot =

Tphase change (°F) =

<= —K '

g= 0O

$- 0

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in) =

z (in) -

HVD-EV(S



Isotherm

h/h g

oo =alon i sl La{ed |-

o

IABA Langiey (Feb, 1971)

mee 42

aene | 6

'PHASE CHANGE TEST

CONFIG,

55-H-00326-4

LENGTH (##) =

scALE Q06 -

FAaciLITY LRC-VDT

TEST

RUN

M=

Piotal (psia) =

' Ttotal ('R) -

Taw/ Ttotal =

Ry per foot =

Tpha:a change (°F) =

=05

8- 0

=180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in} =

z {in) =

HVD-EVCS



Isotherm

h/hrall

[y

'O‘\(.n-hth

oo l-a

[N

NASA Langlsy (Fub. 1971}

et 43
noure | 7

PHASE CHANGE TEST

CONFIG,

SS-H-00326-4

LENGTH (&) =

ScALe Q06

FACILITY | RC-VDT

TEST

RUN

M, =

Ptﬂtﬂl (plia) -

Ttota.l {"R} -

Taw/-r total "~

Ry per foot =

Tphnsa change (*F) =

<= 30

B~ O

$ =180

Camera Coordinates (from
modsl center, x-axis
parallel w/ stream,

+ downstream)
x {in}) =
y {in)} =

z lin) =

HVD-EV(S



CONFIG.

PHASE CHANGE TEST

| SS-H-00326-4

LENGTH (f) =
‘ | SCALE 006 -
| FAcILITY [_RC -VDT

TEST
RUN
M, =

ptﬂtﬂl (Psiﬂ.) =

" Tiotal (*R) =

Taw/Ttotal =

' Ry per foot =

T

phase change (*F) =

x=35

8- 0

¢ =180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

lsotherm | h/ himys _ - ' ' + downstream)
—%. x (in) =
3 y (in) =
5 -
[ ~ z {in}
7
8 , me 44
9 !
i0 poure | 8

. . HVD-EVCS
JASA Langley (Feb. 1371) '



Isotherm

/By

of oo |-ajon || |eo]=

ya.

ASA Langley (Fab. 1971)

nee 45
moure | O

PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE1 O

FAciLITY LRC - VDT

TEST

RUN

M =

Piotay (psia) =

Tiotal (°R) =

Taw"’ Ttotal =

Ry per foot =

Tphaae change: (*F) =

<=0

8-0

-0

Camera Coordinates (from
mode! center, x-axis
parallel w/ stream,
+ downstream)

x {in) =

y {in) =

z (in) =

HVD-EVCS



| 2
lastherm h/hl‘- 1
1 2839
2 21771
3 1518
4 AB10
S A0S
6 0848
7
8
9
10

1ASA Langley iFeo. 1971)

PAGE '46- '
nart 20

PHASE CHANGE TEST

: 5
& 6 ?)\
e
..n
N M__J
._\

CONFIG,

LENGTH (f#) =

scALE (006

FACILITY RC-VDT

TEST

RUN 3778

Mg = 7, 9

Piotal (psia) = 639,7

Teotat (°R) =1375

Taw/ Ttotal = 91

Ry per foot -

Tphase change (°F) -300

o« - 30

B= 0O

$=-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y lin) =

z (in) =

HVD-EVC3



[sotharm h,hr- '
1 .25;5
2 1742
3 Jd2tl
4 2200
5
6
7
8
9
10

RASA Lengiey [(Feb. 1971]

, mae 47
nowe 2 1

PHASE CHANGE TEST

CONFIG. -

LENGTH () =

scaLE Q06 -

FAciLITy LRC -VDT

TEST

RUN 3778

Me= 7.9

Peotat (psia) = 639 7

" Tiotal (°R) = 1375

TawTeotat = .90

Ry per foot =

Tphaae change (*F) -300

<=30

B= O

¢-180

Camera Coordinates {from
model center, x-axis
parallsl w/ stream,

+ downsatream)
x (in) =
y (in) =

z (in) =

HVD-EVCS



Isotherm § h/ himyt
S — .7 Y T
3 1579
Z 1203
5 022
6 Nol-)on)

7
8
9
10

SA Lurgley (Feb. 1971)

. pace 48

FGURE 2 2

PHASE CHANGE TEST

CONFIG,

LENGCTH {#) =

scALE Q06 -

FACILITYLRC -VDT

TEST

RUN 3779

Mo= 7.9

Ptotal (psia) = 6497

Tiotal (°R) =~ 1340

Taw/Ttotal - .91

Ry per foot =

Tphasa change (°F) -300

«- 30

= O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in} =

BVD-EVCS



Isotherm | h/ hrwl'

1 o080
2 U580
3 Jies
4 o933
5 -

6
7
8
9
10

NASA Langiay (Feb, 1971}

 met 49
reuRe 23

PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE Q06 -

FaciLity | _LRC-VDT

TEST

RUN 3779

Mg = 7.9

Pmml (psia) = 649.7

Tietal (*R) = 1340

Taw/Ttotal = 90

Ry per foot =

Tphasé change (°F} '3(1)

«~30

B= O

$- 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,
+. downstream}

x (in} =
y {in) =

.z (in} =

HVD-EVCS



I”them h/hl"-].l
1 2104
2 (8]
3 .12 %0
4 0962
3 29204
6
7
8
9

10

NASA Lengley (Feb. 1971}

i

'PHASE CHANGE TEST

. PAGE 50

rowe 24

CONFIG,

LENGTH () =

scALE Q086

FACILITY RC-VDT

TEST

RuN 3780

My~ 7O

Piotal (psia) = 844 7

Tiotal (*R) =1335

Tawﬂtotal B 91

RN per foot =

Tphase change (°F) "3CD

«<=30

- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
¥y {in) =

z {in) =




PHASE CHANGE TEST

CONFIG,

LENGTH () =

scaLE Q06 -

FaciLity LRC-VDT

TEST

RUN 3780

Mg, = 79

Piota) (psia) = 644 7

Tiotat (°R) = 1335

Taw/ Ttotal = .90

- Ry per foot =

;Tphaso change (°F) -30(3

o<~ 30

- 0

~$~=180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

Isotherm h/hr-l' : . , + downstream)
i 206 o ' . _ x {in) =
2 A 653 : : ‘
3 N80 ) ! v (in) =
4 942 |
2 ’ ' z {in) =
[4
7
g ne 51
10 e 25

. HVD-EVCS
MNASA Langiey (Fsb, 1971)



PHASE CHANGE TEST

-
A
-2
l”th’m h/hl"!.'

1 211

2 LL20%

3 108

4 10%

5 L 09%

6

7

g nme 52

i0 mm: 26

ABA Langley {Fab. 19

CONFIG,

LENGTH () =

ScALE Q06

FACILITY | RC-VDT

TEST

RUN 3781

Ma= 79

Piotal (psia} = 634.7

Teta (*R) = 1325

Tw’ total = 91

RN per foot =

Tphase change ('F) -300

<= 30

B- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
¥ {in) =

2 {in) =

__ HVD.Eves



PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

~scaLE Q06 -
FaciLity LRC-VDT
TEST
RUN 3781
Ma= 7.9
Piotal (paia) ~ 5§34 .7
Tiotal ("R} = 1325

Taw/Ttotal = 90

' Ry per foot =

iT'phase change (°F) -300

=30 2
p= O
$-180

Camera Coordinates (from
model center, x~axis
parallel w/ stream,

+ downatream)

Isotherm

fe] | ~

z {in) =

- mee 53
et 27

ofw]mi-a]own|afw]ta]-

funy

NASA Langlay (Feb. 1971 HVD-Eves



12

Isotherm h/hr-ll

1 23
2 AT
3 12 B0
4 Ml
5 1133

. 6 D994
7 ORI
8
9
10

. 4ABA Lengley (Fab. 1971)

PHASE CHANGE TEST

. PAGE 54
nouke 28

- CONFIG.

LENGTH (ft) =

sCALE 006 -

FACILITY L RC-VDT

TEST

RUN 3782

My = 7_9

Protal (psie) = 5447

| Tiotal (*R) = 1375

Ta.w/Ttotal - _91 )

' Ry per foot =

Tphase change (°F} -300

<= 30

8- O

#-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downatream)
x {in) =
y lin} =

z {in) =

HVD-EVCS



2
3
Isotherm h/hr_ '
1 =111
2 2068
3 .14
r ,0B4B
3
6
7
[
9
10

-Langley (Fab, 1971}

'E HG‘E 55
nGwRE 29

PHASE CHANGE TEST

" CONFIG.

LENGTH (R) =

SCALE 006

FAcILITY LRC-VDT

TEST

RUN 3782

M= 7.9

Piotar (paia) = 544 .7

Tiwotat (°R) = 1375

Taw/Ttotal = _90

RN per foot =

Tphase change (°F) =

«<=30

8- O

¢ - 180

Camera Coordinates (from
model center, x-axis
parallsl w/ stream,

+ downstream)
x {in) =
y {in) =

= {in) =

EVD-EV(S



Isotherm

A518 |
2839 .

FYEL)

2042 |

0| .2484

2237

20352

1906

689

2o foo~abonfenfin|eofrofis

NASA Langiey {Fen. 1971)

L15%3

E‘Mﬁi 56_
rane 30

PHASE CHANGE TEST

CONFIG,
' /

LENGTH (#t) =

SCALE Q06

FACILITY _ RC-VDT

TEST

RUN 3783

Ma= 7.9

Ptotal {psia) = 649.7

Tiotay (*R) = 1365

Taw' Tiotal = 01

RN per foot =

Tpha.sa change (*F) -400

<= 30

A~ O

# - 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y fin) =

z {in) =

HVD-EVCS



PHASE CHANGE TEST

CONFIG.

LENGTH () -
scALE Q086
FAcILITY _LRC-VDT
TEST

RUN 3783

Mu= 7.0

Piotal (psia) = 6849.7
Tt (°R) = 1365
TawTiotal = .90

RN per foot =

Tphcsa change (*F} -@
<-=30

A= (O
$-180
Camera Coordinates {from

- model canter, x-axis
parallel w/ stream,

Isotherm { h/ hr_!, _ | _ + downstream)
_.__;____J.QEB_. | . . . . B ‘ x (il‘l) -

3 L3024 : _ : y lin) =

4 244 _ -

5 1620 : =z {in) -

6 : . ' ‘ : ‘

= . ,

8 . Mt 57

. HVD-EVCS
SA Langley (Fab. 1971) :



Isotherm
1
2 A9
3 47230
Y. .3% 24
5 el j.?__
& . 226
7 2100
8 1970
9 1861
10 |

HASA Longley (Febs, 1971)

PHASE CHANGE TEST

CONFIG.

" LENGTH (f) =

SCALE Q06

FACILITY _ RC-VDT

TEST

RUN 3784

M, = 7_ S

Piotal (psia) =549.7

Tiotar (“R) = 1325

Tav/Ttotal = ,91

RN per foot =

ne 58
nouRe 32

Tphnse change (°F) 7400

«=-30

B~ O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in}) =
y lin) =

z lin) =

HVD-EVCS



lsotherm | h/h .4,
1 59
2
3 3255
4 221§
5 161
6
7
8
9

10

FA Longisy (Feu, 1971)

elmi 59
AeRE 33

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scaLe Q06

FACILITY | RC-VDT

TEST

RUN 3784

M, = 79

ptotal (psia) = 649_7

Twtal ('R} = 1325

Tnvfrtotal = 90

RN per foot =

Tphase change (*F) Zm

«x=-30

A= O

$=-180

Camera Coordinates (from
rmodel cenier, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in) =

= {in) =

HVD-EVCS



PHASE CHANGE TEST

CONFIG.

LENGTH (f) =

scAaLe Q06

FaciLity _LRC -VDT

TEST

RUN 3785

M- 7.9

Pytal (psia) = 1747

Tiotat (°R) =1205

an”tota] = 91

RN per foot =

Tphase change (*F) -213

<= 30
g- O
$-180
Camera Coordinates (from
model center, x-axis
parallel w/ stream,
Isotherm + downstream)
_1 ' x {in) =
2 .quAE :
4 L1668 |
3 J296 ' ' z fin) =
3 224
7 Jq040 |
) 0901 net 60
9
10 noure 34

: : - HVD-EVeS
I IABA Langley (Fab. T971) .



Z
3
Isotherm | h/h
l-_!l
1 | 3199
2 5
3 £l :
4 153
.__EL___.-.Q.QSA__
_ 7
8
5
10

A Langley {Feb. 1971)

net 6
okt 35

PHASE CHANGE TEST

CONFIG.

LENGTH (f) =

scALE (006

FAcCILITY | RC-VDT

TEST

RUN 3785

Ma= 7 9

Piotal (psia) =174 7

Tt (*R) = 1205

TawTiotal = .90

RN per foot =

Tohase change (°F) '213

«<- 30

B- O

$-180

Camara Coordinateﬁ (from
mode! center, x-axis
parallel w/ stream,

+ downstream)
x lin) =
y {in) =

x (in) =

HYD-EVCS



[sotherm

FO“[U‘% el !‘JJ'"

oo [

post]

ASA Largisy {Fep, 1971}

 PHASE CHANGE TEST

ne 62
nose 36

CONFIG.

LENGTH {f) =

scALE 006 -

FACILITY | RC-VDT

TEST

RUN 3786

Mg= 7,9

Piota) (psia) = §39.7

Ty (°R) =1380

Taw/ Trotat = .91

Ry per foot =

Tphasa change (°F) -213

o= 30

A= 0O

$-180

Camara Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)

-x (in) =

y (in) =

z (in) =

HVD-EVCS



{ lsotherm

h’{h!':".']'

1

2

—1 1 L1501 |

]
K
J

0969

Swdlda\L’

A Lengley (Feb, 1970

neure 37

~ PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

SCALE 006

FACILITY _ RC-VDT

TEST

RUN 3786

Ma= 7.9

Piotal (paia) = 6397

Twotar (*R) <1380

TawTiotal = 90

RN pear foot =

Tphaae cha.nge (*F) -213

« < 30 o

A- O

$-180

Camera Coordinates (from
model centar, x-axis
parallsl w/ stream,

+ downstream)
x {in) =
y (in} =

x {in) =

HVD-EVCS



Isotharm

Lo Laad

amhw ‘JI‘C\L‘ i T

NASA Langley (Feb. 1971)

PHASE CHANGE TEST

[ e 64
muee 38

CONF1G,

LENGTH (f) =

scaLe Q06

FACILITY | RC -VDT

TEST

RUN 3787

Me= 7.9

Fiotal “plill - 174.7

Tiwta ("R} = 1260

Tav/—rtotal - _91

Ry ﬁar- foot =

T.phm chari_gc (*F) '182

*®=30

A= O

$-180

‘Camara Coordinates (from

model center, x-axis
parallel w/ stream,
+ downstream)

x {in) =

¥ {in) =

x {in) =

HVD-EVCE .



!sotherm h{hl"l'

1 .
2 J20
3 0663 |
4
E

5
7
8
9

10

s Langley (Foi, 1971)

: MG 65
Reure 39

PHASE CHANGE TEST

CONFIG.

LENGTH (#) =

SCALE (0086

FACILITY | RC-VDT

TEST

RUN 3787

Mo~ 7.9

Piotal (psia) = 174 7

Twotal (°R) = 1260

Ta.w/th.;taI = .90

RN per foot =

Tohase change ("F} -182

<= 30

- 0O

#=-180

Camera Coordinates (from
nodel center, x-axis
parallel w/ stream,

+ downstraam)
x lin) =
y lin) =

z (in) =

HVD-EVCS



2
Isotherm hlhr_lg
1 1128 :
2
3 0915
4 .0821
5 Nelyl:%
6
7
8
9
10

© ASA Langisy (Fab. 1871

. met 66
nere 40

PHASE CHANGE TEST

SN

CONFIG,

LENGTH () =

ScALE (06

FaciLiIty LRC-VDT

TEST

RUN 3788

M = 79

Piotat (psia) = §39.7

Tt {(°R} =1385

Ta.w,Ttotal = 91

Ry per foot =

Tphe:se change (“F} ?13

x=30

8- O

$-180

Camera Coordinates {from
model center, x-axis
parallel! w/ stream,

+ downstream)
x (in) =
y fin) =

z {in) =

HVYD-EVCS



; ryn ] -th Lnddn u,N[u
FE,&

A Lengley {Feb. 1971)

Ilbth.l‘m h,hl":' '. .

L ey 67

neuee 4 |

~ PHASE CHANGE TEST

CONFIG,

LENGTH (i) =

SCALE 006

FACILITY L RC-VDT

TEST

RUN 3788

M= 7.9

Piotal (psia} = §30.7

Tiotal (*R) ~ 1385

Taw/—rtotal = .90

RN per foot =

T

phase cﬁange (*F) =

213

e

== 30

B-_ O

$- 180

Camera Coordinates {from
model center, x-axis
parallel w/ siream,

+ downsatream)
x [in) =
y {in} =

z {in) =

HYD-EVCS



Isotherm h/hr-l'
1 2199
2 482
3 1210
4 0929
5 o112
3 .06\
5
8
9
10

" 1ASA Lrngley 1Feb. 1971

e 68
noure 42

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scaLE Q06

FACILITY | RC-VDT

TEST

RUN 3789

Mg= 7.9

Piotal (psia) =177 7

Tiotal ("R) = 1285

TawTiotal = 91

Ry per foot =

Tphase changae (*F) 3182

«<=30

A~ O

$~180

Camera Coordinates (from
mode! center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

v fin) =

z fin) =

HVD-EVCS



CONFIG,

PHASE CHANGE TEST

LENGTH (#) =

SCALE (086
FACILITY | RC-VDT

TEST

RUN 3789

Mo= 7.9

Fiotal (psia) =177 7
Tiotal {°R) = 1285

TawTiotat = S0

RN per foot =

Tphu.se change (°F) -182

<= 30

A= O

- - - | $- 180

Camera Cocrdinates {from
model center, x-axis
parailel w/ stream,

[sotherm hlhr-l' ' ' | + downsiream)
L s ' ‘x {in) =
2 WTAL
3 22/9 o , . : ¥ {in) =
4 0624 _ '
5 o _ z {in) =
|6
=
g : MeE 69
10 ot 43

‘ _ : HVD-EvCS
A Legiey (Feb. 1971 -



{sotherm h{hl“-l’

1 1511
2 4192
3 .
3 per -
5 070%
3 ‘got8 ]
7
8
9

10

NASA Lr- jlay (Fab. 1871)

1 mee 70

neut 44

PHASE CHANGE TEST

CONFIG.

LENGTH () =

scaLE (006

FACILITY | RC -VDT

TEST

RUN 3790

M= 79

Potal (psia) = §49.7

Totar ("R} = 1385

TawTiota = 91

RN par foot =

Tp_he.so change (*F) ’213

<= 30

8- O

#- 180

Camera Coordinates (from
mode! center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y {in) =

z in) =

HVD-EVCS



Isotherm | h/h

1 4

2 L2832
3 245D
:

_6_
7
5
9

10

A Langley (Foo. 1971}

PHASE CHANGE TEST

paGe 74
neue 45

CONFIG.

LENGTH (ft) =

ScALE Q08

FACILITY [ RC-VDT

TEST

RUN 3790

Mo~ 7.9

Piotal (psia) = §45.7

Tiotal ("R} = 1385

Ta,watotal - 90

RN per foot =

Tphlsa change (*F) '2"]3

«<=-30

- O

#-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

“+ downstream)
x Lin) =
y {in) =

z {in) =

HVD-EV(CS



lsotherm h/hr_ '

p! 2255
2 4223
3 0989
4 - 076
5. 061
3
7
8

9

10

JASA Langlay (Feb. 1971)

PAGE 72.'

ncure 46

PHASE CHANGE TEST

CONFIG,
2

LENGTH (&) =

scaLE 006

FACILITY | RC - VDT

TEST

RUN 3791

M= 7.9

Piotat (psia) =174.7

Tictal ("R) = 1275

Taw/Ttotal - 91

RN per foot =

Tph{!se chaﬁga (°F) =182

< =30

B- O

$-180

Camera Coordinates (from
model center, x-axis
paralla] w/ sitream,

+ downstream)

x {in} =

y lin) =

z {in) =

HVD-EVCS



I.pthorm

Wh
1 230
2 129/
K 0531
‘!r
K
7
8
9
10

A Langiey [Feb. 1971

‘meE T3
Ao 47

PHASE CHANGE TEST

CONFIG.

LENGTH (&) =

scALE 006

FAciLity LRC-VDT

TEST

RUN 3791

M= 7.9

Piotat (psia) =174 7

Tiota (°R) = 1275

Tav/-rtotal = _90

RN per foot =

Tpha.sa changa (*F) -182

x=30

B~ O

$-~180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

‘v {in} =

z {in) =

HVD-EVCS



2
4
{
Isotherm h/hrﬂi'
1 3490
2 2468
3 Lo15
4 1979
5 1 699
6 1544
7 1234
[ 1008 . W 74
9 ;
10 AGURE 48

© NASA Langtey (Feu. 19711

PHASE CHANGE TEST

CONFIG,

LENGTH (#) ~

scaLE Q06 -

FACILITY | RC-VDT

TEST

RUN 3792

Mee = 7.9

Piotar (psia) =1394 7

Teotat (*R) = 1405

Taw/Ttotal = 91

Ry per foot =

Tphnse zhange (°F) -400

=~ 30

£- O

#-180

Camera Coordinates (from
model center, x-axis
parallel w/ sirsam,

+ downatream )
x {in) =

y (in) =

z (in} -

HVD-EVCS



Isotherm | h/ hr-l'
1 2 '
2 W17
3 .l 5
4 £
5
6
7
8
El
10

BA Langley IFen, 1871}

PHASE CHANGE TEST

: -PAGE 75
pame 49

CONFIG,

LENGTH (&) =

ScALE Q08

FACILITY LRC-VDT

TEST

RUN 3792

Mu= 7 O

Piotal (psia) -1394 .7

Tiotar (*R) = 1405

Taw/Tbbtal - .90

Ry per foot =

Tphnao change {°F) '@

<= 30

8- O

$-180

Camera Coordinates (from
model center, x-axis
parallal w/ stream,

+ downsiream)
x {in) =
y (in) =

z {in) =

HVD-EV(S



Isotharm

2102

2538

2467

L2053

AB50

Adeh

J149

o oo |~ ]| ino=

002

[

| N7 %A Langiey {Fab, 19711

Mt 76
peee 50

PHASE CHANGE TEST

CONFIG.
4

LENGTH (f) =

scaLe Q086 -

FACILITY | RC -VDT

TEST

RUN 3793

Me= 7.9

Pital (psia) =1424 .7

Tiotal (°R) =1410

Taw total ~ 9 1

Ry per foot =

Tphasa change (°F) "400

<= 30

g= O

¢ =180

Camera Coordinates (from
model center, x-axis
parailel w/ stream,

+ downstream)
x (in) =
y (in} =

z (ir_l) -

HVD-EVCS



PHASE CHANGE TEST - ' | CONFIG,

LENGTH (&) =

3 | scALE (0086 -
. : FACILITY L_RS: ~-VDT

TEST

RUN 37 93

Mg = 7. 9

Piota) (psia) = 1424.7

2 . g e . Tiotal ("R} =1410

Tawatotal = 90

Ry per foot =

\ﬁ Tphﬂ#e change ' F) "400

“- 30

B- O

‘ | | $- 180

Camera Coordinates {from
model center, x-axis

. parallel w/ stream,

Isotherm | ‘h/h 4, : ' + downstream)

2255 | _ | ‘ S x fin) =
/530 | | | N

z {in) =

P MGE T7
peure 5 |

ofo [of~|ovju|afw|eal-
3

HVD-I - 3
A L aay'ey (Fuh 1971)




l'mm h/hf—’.'
1 [ 1292
2 068 ]
3 0B84
4 .
5
[

7
8

9
10

| ABA Langley iFab. 1871}

PHASE CHANGE TEST

mee 78
peure 52

CONFIG,
thed

LENGTH (ft) =

sCcALE Q06

FACILITY LRC-VDT

TEST

RUN 37904

My = 79 '

Piotal (psia) =834 .7

" Tiotal (°R) =1385

Taw/Ttotal = 92

Ry per foot =

TPhaBS change (°F) -150

o= 35

8- O

# =180

Camera Coordinates {from
model center, x-axis
parallal w/ stream,

+ downstraam) '
x (in)

y {in) =

z (in) =

HVD-EVCS



Isotherm | h/ Ry ¢
1 N=):23
2 od0,

3 2293
4 L2207
5
6
7
8
9
10

A La ooy (Feb, 1971)

pce 79
nare 53

 PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scALE Q06

FAaciLITY | RC-VDT

TEST

RUN 37 94

Mu= 7.9

Piotal (psia) = §34 7

Tioal (R} = 1385

Taw/Trotal = 90

RN per foot =

;Tphase changa (°F) '150

<= 35

8- O

$ - 180

Cameara Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =

y (in) =

z (in) =

RVD-E "8



i NARA - o

Isotherm h/hr_!.
1 2313
2 L1463
3 1129
4 .0944
5 07189
5 L0047
5
B‘

9
10

. tRmh 19TH

rmet BO
neure 54

PHASE CHANGE TEST

CONFIG,
s h

LENGTH ({ft) =

scaLe Q086 -

FaciLity | RC -VDT

TEST

RUN 3795

M, = 79

Piotal (psia) = §64.7

Tiotal (°R) = 1390

Taw/Ttotal = 92

RN per foot =

;Tphase change (°F) '213

<= 35

8- O

$-180

Camera Coordinates (from
model center, x-axis
paraliel w/ stream,

+ downstream)
x {in) =

y (in) =

z (in_) =

HVD-EVCS



Isotherm | h/ h"'L
1 WEkiLY] '
2 Fr-r 72
3 o807
4 WXy}

5 L2397
6
7
8
9
10

ileoutey (Fetr 187170

rcE B 1
meuRe 55

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) =

scaLE 008 -

FACILITY _LRC -VDT

TEST

RUN 3795

Me= 7.9

Piotal (psia} = 664‘7

Tiotal (°R) = 1390

Taw Ttotal = 90

‘ RN per foot =

Tphase chznge (*F) '213

O = 35

e- 0

$-180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y {in) =

z (in)} =

HVD-EVCS



[ NASA Langiey (Feb. 1971}
i

- met 82
neRe 56 -

sotherm | h/h 0y
1 .3202
2 4527
3 \lea ]
4 o899
5
6
7
8
9
10

PHASE CHANGE TEST

CONFIG,.
AroD

LENGTH (#) =

scAaLE (006

FaciLiTy LRC-VDT

TEST

RUN 3796

Me= 7.9

Piotal (psia) = §39.7

Teotat (*R) = 1390

Taw/Ttotal = 92

Ry per foot =

Tph&sa change (°F) 050

o=~ 35

a- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

y {in) =

z {in) =

HVD-EVCS



Isotherm | h/ hr-; )

T [0
2 {29
3 Loq0 _
4 L&,
-
6 L2570
7

_8
9

10

A Lengley {Fen. 1971)

mee 83
neuRe 57

* PHASE CHANGE TEST

CONFIG.

LENGTH () =

ScALE Q086

FAciLITY LRC-VDT

TEST

RUN 37066

Me= 7.9

Piotal {psial = §39 7

Tiwtal ('R} = 1300

Taw’ Tiotal = S0

: Ry per foot =

Tphase change (*F) =

250

<= 35

8- 0O

$ =180

" Camera Coordinates (from

model center, x-axis
parallsl w/ stream,
+ downsatream}

x {in) =

y {in) =

z (in} =

HVD-EVCS



Isotherm h/hl‘-l'
1 Kol TR
T oeit
3 L0499
4 D442
>
&
7
8
3
10

' AABA Lanaiov (Fab. 1971)

© meE 84
Reure 58

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scaLe Q06 -

FAciLITY LRC-VDT

TEST

RUN 3797

Me= 7.9

Ptota.l (psia} =644 7

' Tiotal (°R) = 1390

Taw/Tiotal = 91

Ry per foot =

-Tphase change (°F) =']50

<= 30

g= O

#-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream}
x {in) =

y (in) =

z (in) =

HVD-EVCE



Isotherm

e ]

L2886

23

ol olopa|onin]alwlra ]

[

A Langiey (Fen. 1871}

meE 85
pome 859

PHASE CHANGE TEST

CONFIG.

LENGTH (#) =

scAaLE Q06 -

FACILITY LRC -VDT

TEST

RUN 3797

Mg= 7.9

Piotal (psia) = 6§44 7

Tiota (°R) = 1380

Taw/Ttotal - 90

Ry per foot =

Tphase change (°F) -150

«< =30

g=- QO

¢ 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

y (in) =

z (in) =

' HVD-EVCS



Isotherm

h/h gy

198

21310

026

QB4 |

Q740 |

06

:os'ab

Fo W= LA ] e I BB AR | ) g

]

MASA Langley {Feb. 1871)

'+ MGk BS

ot 60

PHASE CHANGE TEST

CONFIG,
3

LENGTH (#t) =

scaLE 006

FAciLITY | RC-VDT

TEST

RUN 3708

Mg = 79

Piotal (psia) = 544 4

| Tiotal (°R) = 1360

Taw/ Ttotal - .91

Ry per foot =

Tphase change (°F) -213 ;

=- 30

8- O

$-180

Camera Coordinates (from
madel center, x-axis
parallel w/ siream,

+ downatream)
x (in} =

y {in) =

z {in) =

HVD-EVCS



Ilotherm h/h'_1|
1 T3
2 /083
3 L2250 |
6
7
8
9
10

A Langlev (Fab, 1971)

ek 87

ncuee 6 |

PHASE CHANGE TEST

CONFIG.

LENGTH {(#) =

SCALE Q06 -

FAcILITY | RC-VDT

TEST

RUN 3798

My= 7.9

Piotal (psia) = 544 .7

| Tiotal (°R) = 1360

Taw/Ttotal = 90

Ry per foot =

;Tpha.se change {*F) -213

o< =30

- O

$=-180

Camera Coordinates {(from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

y lin) =

z (in) =

HVD-EVCS



2

[sctherm h/hr-l'

1 2044

2 =\

3 JA1RBO

4 0826

5 Co

6 05973

7

8

Q

10

i VASA Lag.ey tFeo. 197V

¢ et B8
AewRe 6 2

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

scaLe Q06 -

FAaciLITY L RC-VDT

TEST

RUN 3799

Me= 7.9

Piota) (psia) = 464.7

Tewtal (°R) = 1340

Taw’ Tiotal = .91

Ry per foot =

iTphasen change (°F} -2’]3 '

=- 30

£- O

$ =180

Camera Cocordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =

Y-‘(in) =

z (in) =

HYD-EVCE



Isotherm h/hr‘_l'
1 a 2;[‘ )
— 5
i W) ¥
7
»8
9
)

A Lungley (Fab. 1971)

- et 89

nome 83

5

PHASE CHANGE TEST

CONFIG,

LENGTH (#t) =

SCALE 006 -

FaciLity LRC-VDT

TEST

RUN 3799

Mo~ 7.9

Piotal (psia) ~ 464 .7

Tl (°R) = 1340

Taw/Tiotat = 90

. Ry per foot =

Tohase change {*F) =

213

<= 30

B- O

$-180

Camera Coordinates (from
model center, x-axis
paraliel w/ stream,

+ downstream)
x (in) =
y {in) =

z {in) =

HVD-EVCS



[sotherm

h/h

194

1299

L2931

0924

0624

O

o] oo jin]aad talro]-

py

. MASA Langiey (Feb. 1971)

- met 90

neuke 64

PHASE CHANGE TEST

CONFIG,
3

LENGTH (f#) =

scaLe Q06 -

FaciLITy LRC-VDT

TEET

Run 3800

Mu= 7.9

Piotal (psia) =4 64.7

Tiow (R) = 1365

Taw/Ttotal - 91

Ry per foot =

.Tphase changs (*F) -213

<= 30

8- O

$=-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in} =

z (in) =

HVD-EVCS



Isotherm h,h'_1|
1 L2027
2 12
3 02?

4 L6172
5 22300
6

7

8

9
10

$A Langley {Fas. 1971}

pact 9 |
HeURE 6 5

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

SCALE Q06 -

FacILITY L RC-VDT

TEST

RuN 3800

| Mg = 79

Piotal (psia} = 464.,7

Tiotal (R} = 1365

Taw/ Tiotal = 90

Ry per foot =

Tphese change ("F} '213

o< = 30

8- O

¢-180

Camera Coordinates {(from
model center, x-axis
parallal w/ stream,

+ downstream)
x {in) =
y (in} =

z {in) =

HVD-EVCS



lsotherm

onfen|pfw]eal—

Lol J
fo} Aol =] b

. NASA Langley {Fet:. 1871}

PHASE CHANGE TEST

met 92
net 56

CONFIG.
A

LENGTH (f) =

scALE Q086 -

FACILITY _RC-VDT

TEST

Run 3802

Mg = 7.9

Piotat (psia) = 5387

| Tiotal (*R} = 1345

Taw’ Ttotal = .91

Ry per foot

T

phase change (°F)

213

<=~ 30

8- O

¢ =180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in) =

z (in) =

HVD-EVCS



Isotherm | h/ hr-l'

1 JAEES
2 0963 |
3 071
4 D635
> .
8
9

10

A Langiey (Fap. 1971}

nieE 93

—] ncure 67

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

SCALE Q06 -

FAciLITY | RC-VDT

TEST

RUN 3802

Mo= 7.9

ptotal {psia) = 539_7

| Tiotal {°R) = 1345

Taw"Ir Ttotal = 90

Ry per foot =

Tphaae change (°F) =

213

<= 30

g= O

¢~ 180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

v (in) =

z {in) =

HVD-EVCS



[ NASA Langley (Feb. 1971

Isotherm

225
1537

ALD]

0933

L0227

L0653

0624

0928

o O |0 | ON [Un | bafimfbo [

[y

PHASE CHANGE TEST

PGt 94
maRe 6 8

CONFIG,
3

LENGTH (&) =

scALE Q06 -

FACILITY |_RC -VDT

TEST

RUN 3803

Ma= 7O

Piotal (psia) = 429 7

Tiotal (°R) = 1340

Taw/Ttotal = 91

Ry per foot =

;Tphaaa chdnge (°F) ”2']3

« =~ 30

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in) =

z (in) =

HVD-EVCS



Isotherm

h/h

[

e

oo lmllovdulatulo

| Lo

A Langley IFep. 1871}

rmet 95
neE 69

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) =

scALE Q06 -

FACILITY | RC-VDT

TEST

RUN 3803

Me~ 790

Piotal {psia) = 429 7

Tiotal (*R) = 1340

Taw/TtotaI = 90

Ry per foot =.

Tphase change (°F) -213

=-30

B~ O

¢ -180

Camera Coordinates (from
model center, x-axis
parallal w/ stream,

+ downatream)
x (in) =

y (in} =

z (in) =

HVD-EVCS



Isotherm

oo =] in b tejeo] -

[l

| 1ASA Langiey (Fab, 1970)

PHASE CHANGE TEST

net 96
name 70

CONFIG,
A

LENGTH (&) =

scaLE Q06 -

FACILITY _ RC-VDT

TEST

RUN 3804

Me= 7.9

Piotal (psia) =424 7

Tiotal ('R} = 1380

Taw'Tiotal = 91

Ry; per foot =

iT'phaua change (°F) '213

= 30

8- O

$ - 180

Camera Coordinates {from
model center, x-axis
parallal w/ stream,

+ downstream)
x {in) =
y lin) =

z (in) =

HVD-EVCS



1sotherm

A Langtey (Fab. 1971}

h/h s

1 L7285
2 I1438
3 £29/48
4 077
5 L6
[ 243
i
8
9

10

met 97
rere 71|

PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE 006~

FACILITY | RC-VDT

TEST -

rRUN 3804

Ma= 7. O

Piotal (psia) =404 .7

Teotat (°R) =13 80

Taw’Tiotal ™ Q20

Ry per foot =

;Tpho.se change (*F) -213

«=30

g= O

$~180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EVCS



Isotherm [ h/ h'!!l '

1 N ]
2 1
3 O9%7
4 .
5 o3
6 P71
7

-]
9

10

ABA Langley (Fab, 1971

met 98
nane 72

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scALE (QQ6 -

FACILITY LRC-VDT

TEST

RUN 3805

M= 7.9

Piotal (psia} = 794. 7

Tiotal ('R) = 1420

Taw/Ttutal = 91

. Ry per foot =

;Tphase change (*F) '213

=30

8- 0

¢$-180

Camera Coordinates (frem
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y lin) =

z {in) =

HVD-EVCS



PHASE CHANGE TEST CONFIG.

LENGTH (#) =

SCALE Q06

. ' K | , FAcILITY _LRC-VDT
| TEST

RUN 3805

M- 7.9

Potal (psia) = 7947

Tiotat ('R} = 1420

Tawntutal - 90

4 Ry per foot =

ph&-a change (*F) -213
*=~30 |
A= O

$-180

Camera Coordinates (from
model center, x-axis

Isotherm | h/h ., _ . ' | ‘ ' + downstream )
‘ _ ' . . ' x {in} =
005 _ o ‘ | 7 | ¥ {in) =

T

parallel w/ stream,
1
2
3
A
% % _ SR o ' z {in) =
7 2350 _ :
B ! MeE 99 '
1% rame 73

' HYD-EVCS
BA Langley (Fen. 1971)



Isotherm h/hl""l'
1 L1291
2
3 02913
4 O3E9
5 N-IX%
6 o631
7
8
9

10

5 AABA Lengley {Feb. 1971)

PHASE CHANGE TEST

¢ mee |00
neme 74

CONF1G.

LENGTH (f#) = .

scaLE Q06 -

FACILITY _LRC -VDT

TEST

rRuNn 3806

Mg= 7.9

Piotal (psia) = 774 77

Tiotal ('R} =1360

Taw/Tiotal = 971

- RN per foot =

(°F)

213

Tphase change

=-30

A= O

$-180

Camera Coordinates (from
mode] canter, x-axis
parallel w/ stream,

+ downstream)

x {in) =
y (in) =
z (in) =

HVD-EVCE



PHASE CHANGE TEST

S

4 ¥

T

8 F e 101

IA Lengiey {Fab. 1971)

CONFIG,

LENGTH (#) = .

BCALE Q06 -

FAcILITY L RC-VDT

TEST

RUN 3806

M, = 7. 9

Piotat (paia) = 7747

'_ Tiotat (*R) = 1360

_ Taw'Tiotal = 90

: Ry per_foot -
_;rph;\se ahufige (°*F) '213
«~ 30
- O
$ - 180

Camera Coordinates {(from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EVCE



Isotherm

RTYLH

A421

-LETA

t ©O839

L2159

0626

Jm‘hm ~3| TR j | Lrrof

| NABA Lengley (Feb. 1971}

PHASE CHANGE TEST

r mee 102
nowe 76 |

CONFIG,

LENGTH (f) =

scaLe Q06 -

FACILITY _RC-VDT

TEST

RUuN 3807

Mgy= 7. 9

Piotal (paia) = 774 7

Tiotal (°R) =1390

Taw! Tiotal ™ 91

: RN par foot =

Tphnaa change (*F) -300

«- 30

A= 0O

¢ - 180

Camera Coordinates (from
model canter, x-axis
parallal w/ stream,

+ downstream)
x {in) =
y (in) =

z (in) =

EVD-EVCE



1
2
3
4
5
lsotherm h/"l [
1 4222-9__'1"“‘
3 L350
4 W)
: 7 '
6
1
8
9
i0

IA Langley (Feb. 1871}

« met |03
e 77

PHASE CHANGE TEST

CONFIG.

LENGTH (##) =

ScALE Q06 -

FACILITY _RC - VDT

TEST

RUN 3807

Ma= 7.9

.Ptatal {psia) -774_7

" Tuwtal (*R) =1300

TBW/TI’:D‘A] = 09 O

:RNpcrfoof'

Tohase change (*F) =3y

=30 -

pA- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in} =

z {in) =

HVD-EVCA



!

i
;
i
3

| Isotherm hlh,_.
N s
2 W Xe17Y- 2
3 JAB18

Jd114

5 o)
———
8
9
10

i ABA Langlay iFet, 1971}

" PAGE |04 :

meure 78

'PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scaLE 0086 -~

- FACILITY LRC-VDT

TEST

rRuN 3808

Mg= 7.9

Piota) [paia) = 639,7

Tiotal (°R) = 1360

Taw'Tiotal = .91

| RN per foot =

Tphaaa change {(*F) -300

=30

A= O

$-180

Camera Coordinates (from
* model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EvVCS



1 ,iiff
2 1.2063
3 X z%? 1
4 2
3 297
b L0809
7
8
9
10

A Langiay (Feb, 1971)

r maE 105

mane 79

PHASE CHANGE TEST

CONFIG.

LENGTH (f) =

SCALE (08 -

FAciLITY L RC-VDT

TEST

RUN 3808

Mg= 7.9

Piota) (psia) = §39.7

Tiowt ("R) = 1360

Taw/Ttotal - 90

: RN per foot =

Tphase changs (*F) -300

« =30

e~ 0

% -180

Camera Coordinates {from
model center, x-axis
paraliel w/ stream,

+ downstream)
x (in) =
y (in) =

z {in) =

HVD-EVCa



1 3587
2
3 rx.1]
4 A3
5 1o
[ ;0990
7
8
9

10

. MASA Langiey {Fet, 1977)

[:',MGI 106

- Pawe 80

PHASE CHANGE TEST

vo'”

CONFIG,

LENGTH (fi) =

scALE 006 -

FAcILITY _LRC-VDT

TEST

RUN 3809

 Me= 7 O

Piotal (psia) = §30.,7

" Tiotal (°R) ~1395

TawTiota = 91

| Ry per foot =

Tphaae change (*F) -350

=30

A= O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ siream,

+ downstream)
x (in) =
vy lin) -

z (in} =

HVD-EVCS



PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE (006

FACILITY L RC-VDT

TEST

RUN 3809

My~ 7 O

Piota) (psia) = 639_7

Tital (R) = 1305

Taw/Tiotal = 90

: RN par foot =

Tphsa change (*F) -350

*=30

8- O

¢ - 180

Cameara Coordinates (from
model center, x-~axis
parallal w/ stream,

Isotherm | h/h__,, | o , o - . + downstream)

2 x (in} =
2* L2 z {in) =
7

g © mer 107

10 noms 8 |

A Langiey {Fob. 1971} : ) : HVD-EVCS



PHASE CHANGE TEST CONFIG,

& 5 LENGTH (#) =
2 4

2, scALE Q06 -

FaciLity | RC-VDT

TEST

& | rRun 3810

Mg = 7, 9

Piotal (psie) = §39.7

Tt {*R) = 1365

Taw/ Tiotal = .S

‘ RN per foot =

Tphase change (*F) '350

«=-30

B- O

$- 180

Camara Coordinates (from
model center, x-axis
parallel w/ stream,

Isotherm | h/h + downstream)
] 1 .
"'""""""2""_"'"' Zaéﬂ X (mi -
3 :1145;-,.23 | | 1y lin) =
5 A2 64 _ : 2 (in) = '
6 AT-XT:) _ o . n
8 ¢ e 108
.9 1
o nome 82

IARA Langiey (Feb. 1871} * -



Isotherm hfhr.. '

1

2 :

3 ./3.5' 5
4 .

7

8

9

10

1A Langiay (Fub, 1971)

ma 109
neure § 3

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scALE Q06

FaciLiTy | RC-VDT

TEST

RUN 3810

Ma= 79

Piotal (psia) =839 7

Tiotal (*R) = 1365

an,Ttatnl = .go

'- Ry per foot =

Tohase change (*F) '350‘

«-30

£=- O

$-180

Camera Coordinates (from
model center, x-~axis
paralle] w/ stream,

+ downstream)
x (in} =
y lin) =

z (in) =

HVD-EVCS



_ Isotherm

bl Gad [N et

OB <D =3[ N[N

i

NASA Lengley (Fob. 1971}

PHASE CHANGE TEST

- me |10
e 84

CONFIG,

LENGTH (&) =

scALE Q06 -

FACILITY | RC-VDT

TEST

RUN 3811

M= 7.9

Piotal (psia) -639_7 -

Tiwt ('R) = 1345

Taw/Tiotal = 911

' Ry per foot =

‘Tpha-e change (*F) '300:

<=~ 30

B- O

$-180

Camara Coordinates (from
model center, x-axis
paralisl w/ stream,

+ downstream)
x (in) =
y lin) =

z (in) =

HVD-EVCS



lsotherm [ h/h,_,,

1 |

2 2123
3 . /%;
4
5 [29¢9
6 -
=
8
9

A0

A Langley (Fab. 1971}

mee |11

neure 85

PHASE CHANGE TEST

CONFIG,

LENGTH () = .

SCALE 006 =

FAciLITy LRC-VDT

TEST

RUN 3811

Ma= 7.9

Piotat (psia) = §30.7

Tital {'R) = 1345

Taw,Ttntal = _90

| Ry, per foot =

Tohase change {°F)} '300

cc-3o

8= O

$-180

Camera Coordinates (fr&m
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EVYCS



Isotherm
L
2
k
4
3
6 N »)
7 DAL,
8
9
10

© IABA Lenghy (Fen. 1971}

PHASE CHANGE TEST

omee |12
moxe 86

CONFIG,

LENGTH (ft) =

scaLE Q06 -

FACILITY {| RC-VDT

TEST

RUN 3812

Me= 7.9

Potat (psia) =174.7

Tiotal (°R) = 1275

Taw/Ttotal = 91 _

‘. Ry per foot =

Tphnu change (*F) '1 50 '

«=- 30

- 0O

$-180

Camera Coordinates {from
model centar, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EVCS



Isotherm | h/h
1 ‘
WA ‘
==
‘ 4
6
7
[
9
10

A Langley [Feb. 1971}

s!me-llag
poxe 87

PHASE CHANGE TEST

CONFIG.

LENGTH (#) =

SCALE Q06 -

FAcILITY LRC -VDT

TEST

RuN 3812

Mo~ 7.9

Piotal (psia) =174 .7

| Tiotal (*R) = 1275

Taw total * 90

: Ry per foot =

}Tphaae change (*F) -150 '

«=-30

g= O

¢-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream}
x {in) =
¥ lin) =

2z {in) =

HVD-EVCS



P Isotherm

try

'J\o]m ~ajonfnladeoleo

| WABA Langiay (Fub, 1977)

¢ mge | 14

raee 88

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) = .

scALE Q06 -

FACILITY LRC-VDT

TEST

RUN 3813

My = 7,9

Piotal (psia) =1039Q.7

Tl (°R) = 1425

Taw‘f.rtotal = ,91

l Ry, per foot =

T (*F) =

40

phase change

<~ 30

8- O

¢~ 180

Camera Coordinates (from
model center, x-axis
parallsal w/ stream,

+ downstream)
x {in) =

y lin) =

z {in) =

BVD-EVCE

e——



Isotherm{ h/h__.
1 .335
% './iig. g
Wk
% 121
6
i
8
9
10

A Langiey {Feb. 1971}

| m 115

mamt 89

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

SBCALE Q06—

FAcILITY LRC-VDT

TEST ‘ -

RUN 3813

M= 7.9

Piotal (psia} = 1039.7

i (1425

Tuw/ Ttotal = _90

‘. RN'per foot =

Tphase change ("F) "400

a_c-3o

8- O

#-180

Camsara Coordinates (from
model csnter, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in) =

£ (in) =

BEVD-EVCS



NARA Lenginy (Fow. 1971}

PHASE CHANGE TEST

| 116
mwme SO

CONFIG,

LENGTH () =

“scALE 006 -

FACILITY LRC -VDT

TEST

RUN 3814

Ma= 7.9

Piotat {psia) -10647

Tt (°R) = 1405

Taw/ Tbotal = ,9 1

: RN per foot =

;Tphasin change (°F) '35of

=30

= O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EVCE



Isotherm |

S O \ll+lh QI’NI’-‘

A Lengley (Fab. 1971)

» meE |17

mewe S |

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

scaLE Q08 -

FACILITY LRC-VDT

TEST

RUN 3814

Me= 7.9

Piota) (psia) '1064.7

T (*R) = 1405

Taw’ Tiotal = .90

| Ry per foot =

Tohase change {'F) 350

<35

- 0O

¢~ 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downatream)
x (in) =
y {in) =

z _(in) -

HVD-EvVCa



PHASE CHANGE TEST CONFIG.

3 5 4 LENGTH (f) =

scaLE 006 -~

FACILITY LRC -VDT

TEST

RUN 3815

M= 7.9

Piotal (psia) = 1064.7

ST ) Q | Taw/Tiotal = .91

Q,/’f”ﬁ -~ \4‘ Ry por foor =

o 1% = -
\ 3 . \]50 \. ‘Vf ) Tohase change (*F) -350'
? 1 _ “"’ J <= 30
- l (’ AW 2= 0
Q l #- 180
' - & BTV Camera Coordinates (from
mods] center, x-axis
. o o3 pascllcl w/ st;-oam,
Isotherm | h/h .y, 7 5 . + downstream
% 422&_ : B x (in) =
3 3 . . .' - ! - -
vy ‘—% : . : o y (in) )
(m : 4 me 118
g neee O 2

: HVYD-EVCS
¢ 1ABA Langley (Feb. 1971} '



Isotherm

olwoie qla\}' N utvn-

MASA Langiey (Fab. 1971)

¢ s 119

mast 93

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

scaLE 006 -

FaciLITy LRC - VDT

TEST

“RUN 3815

Mg = 79

Piotal (psia) = 1064 7

" Tiotal (*R) = 1370

Taw/Total = 90 |

' Ry per foot =

Tpha-e change (°F) '350

«-30

- O

$-180

Camera Coordinates (from
model center, x-axis
parallsl w/ stream,

+ downstream)
x (in) =
y (in) =

z {in) =




lsotherm

Ay -] --an.- b '._-uol—

10

YABA Langley (Feb. 1971

PHASE CHANGE TEST

PAGE IZO‘
nae 94

CONFIG,

LENGTH (R) =

- scALe Q086 -

FAciLITY LRC -VDT

TEST

RUN 3816

Ma=~ 7.9

Piotal (psia) = §64.7

Tl ('R) = 1385

an/.rhtal = 91

=l"s‘l\;pcnr-fcmt'-

Tohase change (°F) '250

==30

A- O

$-180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in} =
y lin) =

z (in) =

HVD-EVCa



A Langley {Fen. 1871)

"t 121
me 95

~ PHASE CHANGE TEST

CONFIG. .

LENGTH () =

SCALE Q06 -~

FACILITY LRC -VDT

TEST

RUN 3816

Mg ™ 79

Piotal (psia} = §64.7

' Tiotal (°R) =-1385

Taw/Ttohl * 90

" Ry per foot =

Tohase change (°F) "oy

« =30

e~ O

$-180

Cameara Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HEVD-EVCE



?
]

[y

hf‘lm|

:

g
Ll —

22

S

oy IR
o’ ha-d Lol mad o i

NABA Langley (Feb. HT1)

PHASE CHANGE TEST

met 122
pare 96

CONFIG,

LENGTH (fi) =

- scALE 0086 -

FAaciLiTy L RC -VDT

TEST

RuN 3817

Ma= 7.9

Piotal (psia) =539.7

Tl {°R} = 1345

Taw/Ttotal = 91

VRNparfoot-

-Tphaa. changa (*F) -300

«-30

A- O

$-180

Cameara Coordinates (from
model center, x-axis
parallel w/ stream,

+ downatream)
x {in) =
y {in) =

z (in} =

HVD-EVCH



Isotherm

2
123

2 -3 qlmHh ulult-'

iBA Langley (Fub. 1971}

me |23
mnt O 7

PHASE CHANGE TEST

CONFIG,

LENGTH () =

| SCALE Q06 -

FaciLity LRC - VDT

TEST

RuN 3817

M= 7.9

Piotal (psia) = 6390.7 |

Tiotal (°R) = 1345

Taw/Ttotal = .90

; RN per foot =

'rphlit change (°F) -3m '
«-30

8- O

¢ - 180

Camera Coordinates (from
mode] center, x-axis
paralls! w/ stream,

+ downstream)
x {in} =
y (in) =

z (i_n) -

HVD-EVCSE



Isotherm

nlade

tABA Lunglny {Feb. 1971}

PHASE CHANGE TEST

me |24
pome O8

CONFIG,

LENGTH {(#) =

scaLe Q06 -

FaciLity | RC -VDT

TEST

RUN 3818

Ma= 7.9

Piotal (peia) = §30.7

Tietal (*R) = 1320

Taw/ Tiotat = ,91

RN par foot =

Tphﬂlﬂ change { °F) -350

x=-30

Camera Coordinates (from
model center, x-axis
" parallel w/ stream,
+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EVCH



Isotherm

LE;Lr:; i~ oknlb '..-ns-IH

ABA Langley (Feb. 1971)

ne 125

e 99

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

BCALE Q06 -

FACILITY L RC-VDT

TEST

RuN 3818

Ma= 7.9

Piotal (peia) = §39.7

- Tiotal (*R) = 1320

Taw‘/Tm! = 90

, Ry per foot =

Tphnu change (*F) l"‘350

- 30

g~ O

¢$-180

Camera Coordinates (from
model ceanter, x-axis
paralle]l w/ stream,

+ downstream)
x (in} =
y {in) =

£ {in) =

HVD-EVCS



Isotherm

Jm‘uw ~a|onjun|adioleof-

1AZA Langley (Feb, 1971)

PHASE CHANGE TEST

PAGE I2-6
neme |00

CONFIG,

LENGTH () =

scaLE Q06 -

FaciLity | RC-VDT

TEST

RUN 3819

Mo~ 7.9

Piotal (peia) = §49.7

‘ Tiotal ("R} = 1340

Taw/Tiotal © 91

. Ry per foot =

iT.pl'mln change (*F) -300

=30

A- O

#-180

Camera Coordinates (from
mode] center, x-axis
paraliel w/ stream,

+ downstream)
x (in) =
y {in) =

z {in) =

HVD-EVCS



l”th.m hlh '
R Y -
3 3470
3 d146
4 A5le
g DA
W%
8
9
10

A Langley (Feb. %971}

mee 127
name 101

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) =

~ scALE 006 -

FaciLITY LRC-VDT

TEST

RUN 3819

M= 7.9

Piotat (psia) - 649.7

Tiotal ('R} = 1340

Taw,Ttotal = .90

A Ry per foot =

.Tphln ehln9§ (*F) -300-

« =30

p- 0O

$ - 180

Camera Coordinates {from
model center, x-axia
paraliel w/ stream,

+ downstream)
x {in) =
y (in) =

2 (in) =

HVD-EVCS



1sotherm

h/h ey

1

o[
i

217

—122]

2973

ﬂ\b‘@'\!mlﬁ S

1

1ASA Langley (Feb. 1971)

—1 peme 102

PHASE CHANGE TEST

CONFIG,

LENGTH (##) ~

ScCALE Q06 -~

FACILITY |_RC-VDT

TEST

RUN 3820

Ma= 70

Piotal (psia) = §64.7

' Tiotal (°R) -1335

Taw/Tiotat = 91

. Ry per foot =

Thhase change | °F) '325

“-30

8- O

$- 180

Camera Coordinates {(from
model center, x-axis
parallal w/ strsam,

+ downstream)
x (in) =
y (in} =

z {in) =

HVD-EVCA



Isotherm hjhl‘l'
1 X
7 28
3 1235
4 L2677
: (o023 ]
[
7
8
9

SASA Langlay (Feb. 1971}

» e 129

ware | 03

- PHASE CHANGE TEST

CONFIC,

LENGTH (f) =

ScALE Q086 -

FACILITY LRC-VDT

TEST

RUN 3820

Mo~ 7.9

Piotal (psia) = 564 .7

Tiotal (*R) =1335

Tow Total = 90

. Ry per foot =

lT[:hwwe change (*F) '325 '

«=-30

5- O

$-180

Camera Coordinatas (from
model center, x-axis
parallisl w/ stream,

+ downstream)
x (in) =
y (in) =

z (in) =

HVD-EVCE



Isotherm { h/h__.,
1
2
3 2051
4 A 206,
] .lﬁj 2
6 L3293
7 A2433
8 L9285
1'% 0897

1ABA Langley (Fab. 1871)

—t—

ne 130
nare | 04

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

scaLE Q06 -

FACILITY | RC -VDT

TEST

RUN 3821

Mo= 7.9

Piotal (psia) =10Q90.7

Tiial ("R) = 1405

TowTiotar = 91

i Ry per foot =

;Tphau change (*F) -350

«=-30

A= O

$-180

Camera Coordinates {from
madel genter, x-axis
parallel w/ stream,

+ downstream)
x (in) =
¥ {in) =

z {in) =

- HVD-EVCS



:
3

1y

il

S\D (e ]

A Langiey (Fab. 1971)

me 131
mar: |05

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

scALE 008 -~

FAciLITY LRC-VDT

TEST

RUN 3821

M= 7.9

Piotal (psis) =1099.7

Tewtal (°R) = 1405

Taw! Tiota = 90

: RN per foot =

.Tphau change {*F) "350

«= 30

A= O

$-180

Cameara Coordinates (from
model center, x-axis
paraliel w/ stream,

" + downstream)
x {in) =
y (in) =

z (in) =

HVD-EVCS



Isotherm

w &J‘l—'

o

Fo\pm'-l

1

NASA Langley (Feb. 1971}

meE |32

mare 106

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) =

ScALE Q06 -

FAciLITY LRC - VDT

TEST

RUN 3822

Mo= 7.9

Piotal (psia) =1414 .7

Tt (°R) = 1375

Taw/Tiota1 = 91

Ry per foot =

IT':lhasa ‘chango (*F) -400 .f

«- 30

p- O -

$- 180

Camera Coordinates (from
_mods! center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z {in) =

HVD.EVCS



Isotherm

. r=it
1 3%
2 269
3 1246
4 L4,
L w7
7
8
, 9

EA Langley {Feb. 1871}

PG 133
nee 107

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) =

scALE Q06 -

FaciLITy LRC-VDT

TEST

RUN 3822

My= 7.9

Piota) (peia) =1414 .7

Tt ('R) = 1375

Taw total 9 O

! Rypy per foot =

Tohase change (F) 400

« =30

A- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

y (in} =

z (in) =

HVD-EVCS



Isotherm -
i
2 7]
3 B0
I 2
%__“é%t:
7
8
9
i0

: NABA Langley (Fab, 1971)

" PHASE CHANGE TEST

y mat |34
nam: |08

CONFIC,

LENCTH (f) =

scALE (0086~

FaciLITy _RC-VDT

TEST

RUN 3823

Me= 7.0

Piotas (psia) =179 .7

Tt (°R} = 1225

Taw Tiotal ™ _91

- RN per foot =

Tphaue- change (*F} '1 50

<= 30

- O

$- 180

Camera Coordinatas (from
model center, x-axis
paralle] w/ stream,

+ downstream)
x (in) =
v Un] -

z (in} =

HYD-EVCS



BA Langley (Fob, 1971)

et 13D
L 109

"PHASE - CHANGE TEST

CONFIG,

LENGTH (&) =

. BCALE (06 -

FAaciLITY LRC-VDT

TEST

RUN 3823

Ma= 7.9

Piotal (psia) =1 79.7

Tiotl (*R) = 1225

Taw/ Tlaotal = ,90 .

:RNparfoot'-

Tphnn chenge {°F) -1 50

x=-30

8- 0

$-180

Camera Coordinates (f;;om
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y lin) =

z (in) =




Isotherm h/hl_
1 299¢
2
k Fi
4 A
— 2
7 L2998
[] pEs ¢
9
10

d
1ABA Langiay (Feb. 1971)

ne 136
neuee | |0

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

scaLe 006 -

FAciLITY | RC-VDT

TEST

RUN 3824

Ma= 7.9

Piotal (psia) '639-7

" Tiotal (‘RY = 1330

Tawf’rtqtal = 91

- Ry per foot =

Tph&“ change (*F} '300

«- 30

- O

¢-180

Camera Coordinatas {from
mode! canter, x-axis
.paprallel w/ stream,

+ downstream)
x (in) =
y (in) =

z {in) =

EVD-EVCS



~ PHASE CHANGE TEST S | CONFIG.

LENGTH (k) = .

SCALE  Q06-
FAciLITY LRC-VDT

TEST

RuN 3824

Ma= 7.9

Piota (psia) = 5397
Tiotat ("R) =1330

Taw/Tiotal = 9O

: Ry per foot =

iT'phenu change (*F) -300
w30 o
| _ e- 0

- ' ¢=-180

' Camera Coordinatas (from

model center, x-axis
paralle] w/ stream,

Isotherm h/h"-l' | ' . _ _ A _ + downftmam)
L AZID ' ) : x (in) =
c 2 27 .
3 ft . ' v y (in) =
4 1 ./257 _ .
g L2208 . : : z (in) =
7
8 na |37
9 .
5 ot | | |

) ) HVD-EVCS
BA Langley (Fueb. 1971)



H

Isotherm h/hr_ '
1 22
2
3__1.22
4 2/
3 / <
6
7 5,
8 z
9 20!
10 NN

© \BA Langley (Feb. 1871)

me 138

poe |12

PHASE CHANGE TEST

CONFIG,

LENGTH (#) =

sCcALE Q06 -

FaciLIty L RC-VDT

TEST

RUN 3825

Me= 7.9

Piotal (peia) = 1424 .7

" Tital (*R} = 1375

Taw/-rtohi = ,91

' RN per foot =

‘Tphn-o change (*F) -400

«- 30

A- O

#-180

Camera Coordinates (from
model centsr, x-axis
paralle] w/ stream,

+ downstream)
x {in) =

y {in) =

z (in} =

HVD-EVCH



Isotherm h/h""l'__.
1
77T
3 Walli

I
5 Wk
6
7
8
9
~ 10

A Langley (Feb. 1971)

mee 139

et | |13

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

scALE QQ6-

FACILITY | RC

-VDT

TEST

RUN 3825

Ma= 7.0

Piotal (psia) =1404 7

" Tiotal (*R) =1375

an’ Tlotal = _90

Rp; per foot =

T

phass change (*F) "400

== 30

8- O

$-180

Camera Coordinates (from
mode] center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
v (in) =

z {in) =

HVD-EVCS



lsotherm

ool a|onkn - un{n—-

| NASA Langley (Fets. 1071)

ne 140
nare | 14

PHASE CHANGE TEST

g
—

CONFIG,

LENGTH () =

SCALE (006 -

FAciLITY LRC-VDT

TEST

RUN 3826

Me= 7.9

Piotal (psia) =17Q.7

Tital ('R} =1245

an/Ttohl h ,91 .

. RN per foot =

Tohase change {*F) 1 50

<~ 30

B= O

$- 180

Camera Coordinates (from
model] center, x-axis
parallsl w/ stream,

+ downstream)
x {in) =
y (in)} =

z {in) =

HVD-EVCS



> -
]
2

1

2

3 yZZETA
4

[-

[ L2392
7

8

9

1A Longley (Fab. 1971)

ne 141

povee |15

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

SCALE 006~

FACILITY | RC-VDT

TEST

RUN 3826

M= 7.9

Piotal (psia) =179 .7

Tiotat (*R) =1045

Taw/Tiotal = 90

‘l RN per foot =

T

phase uha?ge (*F) '150

x=30

- O

$- 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

AVR-EVCS



Isotherm

1

2

3 ¥7i
y 09
[-

3 2324
7

8

5
10

LABA Lungley (Fab. 1971}

PHASE CHANGE TEST

¢ m@ 142
ncos | 16

CONFIG.

LENGTH (f#) =

scaLE 006 -

FACILITY L RC -VDT

TEST

RUN 3827

Mo~ 7.9

Piotal (psia) = §43.7

Tiotal (*R) = 1310

Taw/Ttotal - 89 8

Ry per foot =

Tphﬂsa change (*F) -250

Camara Coordinates {from
modal center, x-axis
parallal w/ stream,

+ downstream)
x (in) =
y (in) =

z (in)} =

HVD-EVCS



Isotherm

;\p‘mqﬁ{-aumu

A Langiey (Fab. 1971)

ne 143
et | 17

PHASE CHANGE TEST

CONFIG,

LENGTH (#) = .

SCALE 006 -

FaciLity LRC -VDT

TEST

- RUN 3827

Mg= 7.9

Piotal (psia) =549.7

Tiot (°R) =1310

an’r Ttotal - 90

:RNperfoot-

T

phass change (*F) -250

«- 25

8- O

$-180

Camera Coordinates (from
model center, x-axis
parallal w/ stream,

+ downstream)
x {in) =
y lin) =

g {in) =

HVD-EVCS



Isotherm

Joo I~ajonjun] ] te|rofre

i
oo

" MASA Lungiey (Feb. 1971)

me 144
pame 118

PHASE CHANGE TEST

CONFIG.

LENGTH {#ft) =

scaLE (006-

FaciLITY LRC

-VDT

TEST

RUN 3828

Me= 7.9

Piota) (psia) = 8490.7

Tistat (°R) =1310

Taw/Tiotal = 898

: Ry per foot =

Tphase change

{(*F) -250‘

<= 25

8- O

¢ - 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream}
x (in) =
y {in) =

z {in) =

HVD-EVCS



Iscthearm hlh'- r
3
3| .72
1 osi_ §
¢ =57
B
9
10

2A Langley (Fab. 1871)

uee 145 |

reure | |9

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

sCALE Q06"

FACILITY LRC-VDT

TEST

RUN 3828

Mg~ 7.9

Piotal (psia) = 549.7

" Tiotal (*R) 1310

Taw/ Ttotal = 80

" Ry per foot =

iT]:»hnne change {‘F) '-2_&

oc-25

B~ O

#-180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in} =

z {in) =

HVD-EvVCS



[sotherm h/h!_ . '
; .2372 i
N 7
3 17282,

4 WEFT-1

[] WTE7]

6 | 0850 |
7

B

9

1¢

ASA Langley (Feb, 1971

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

scALE Q06 —~

FaciLITy LRC-VDT

TEST

RUN 3829

Ma= 7.9

Piotal (psia) =1394 7

==
'“--_\:- . i
6
ne 146
nawe |20

Tiotal (*R) =1345

Taw/Ttotal = ,898

! Ry per foot =

Tphale change (*F) -350 '

<- 25

g- 0O

¢ - 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream}
x (in) =
y (in) =

z (in) =

HVD-EVCS



2
3
lsotherm | h/h .4
2 )
3 1647
4 Lt
|'! .
.6 LBsd
7
8
9
10

i Langley (Fab. 1871)

me 147

name |21

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

- SCALE Q06 -

FACILITY LRC-VDT

TEST

RUN 3829

M,= 7.9

Pustat (pria) =1394 .7

Tiotat (°R) =1345

Taw/Ttohl = 90 .

: Ry por foot =

Tphas- change (*F) -350

«- 05 o

- 0

$-180

Camera Coordinates (from
mode! center, x~axis
parallel w/ stream,

+ downsiream)

x (in) =

v Gn) =

z (in} =

HVD.EVCS



Isotherm
1 2
2__ 1 ./528 |
3 A
: 0853
[ 0267
T
8
9
10

IABA Langiey (Fubs. 1971)

PHASE CHANGE TEST

nme 148

FGURE |2_2

- CONFIG.

LENGTH (ft) = .

scALE Q06

FaciLiTy LRC-VDT

TEST

RuN 3830

M= 7.9

Piotal (psia) =-1364.7

Tital CR) = 1305

Taw/Ttotal = 8 98

' RN per foot =

irphas; change (*F) -350

<= D5

B~ O

#- 180

Camera Coordinates {(from
model center, x-axis
parallel w/ stream,

+ downstraam)
x {in) =
y (in} =

2 (in) =

HVD-EV(CS



Isotherm h/h,.! 1

-

] el i

* g\omq

WA Langley [Feb. 1971)

v et 149
ret |23

CONFIG,

LENGTH (&) =

SCALE Q086 -

FAciLITY LRC-VDT

TEST

RuNn 3830

Ma= 7.9

Piotal (Psia) =304 .7

Tiotal (R} = 1305

an/ Ttotal = ,90

RN par foot =

Tph«ns- change (°F) :QSQ

«=25

A= O

$-180

Camera Coordinates (from
modal center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in) =

z {in) =

HVD-EVCS .



Isotherm

o\n'mqrmm: Bl b

fu-

YABA Langley {Fab. 1971)

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

SCALE Q06 -

FaciLity LRC-VDT

TEST

RUN 3832

Mo= 7.9

Piotal (psia) =174 7

ne |50

noure | 249 |

Teotat (°R) = 1250

Taw/ Ttdtal = .898

' Ry per foot =

‘Tpha-a change {*F) "] 50

x= 25

B- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in} =
y (in) =

z {in) =

HVD-EVCS



lsotherm

1

;TD e -] dlc\'—w il

A Langiey (Feb. 1971)

we |5
newe |25

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

SCALE (06

FACILITY LRC-VDT

TEST

| _Run 3832

Mg~ 7,9

Piotal (psia) =174 7

Tl (°R) = 1250

Taw/ Ttotal = 90

" Ry per foot =

.Tphau ohange (*F) -159

x-25

A- O

# - 180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in} =

-2 (in) =

HVD-Evce



Isotherm h/h
1
2
3 L2,
4 D679
£ 0527
[ L2396
7
8
9
10

i ASA Lengley (Fab. 1571)

PHASE CHANGE TEST

ne |52

] pome 126

 CONFIG,

LENGCTHE (#) =

scaALE Q06 -

FACILITY L_RC-VDT

TEST

RUN 3833

Ma= 7.9

Piotal (psia} =174 7

Tiotal (R} = 1235

Taw/Tiotal = 808

7 Ry per foot =

Tphﬂls change (°F) -1 50

x=-25

A= O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in) =

z (in) =

HVD-EVCS



Isotherm h/h_r. '

1 ng:
2 v,
3 2954
4 ,
5 2253
6 . |
7 ,
8
9

10

A Langiey (Fsb, 1971)

ne 153
ot |27

PHASE CHANGE TEST

45 6 7

CONFIG,

LENGTH (#) =

SCALE 006 -~

FAcILITY _RC-VDT

TEST

RUN 3833

M, = 7 o

Piotal (psia) =174 7

Tictal (°R) = 1235

an/ Ttotal - .90

‘ RN par foot =

T

phase ehangi (*F) '15_Q—

x=- 25

8- 0

$-180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
v lin) =

z {in) =

HVD-EVCS



[sotherm

h/h

oo ]
) 290
2 LE5]
3 ./2’31
i
1552
6 . /1300
7 L0299
8 = A
-9
10 __

{ASA Langley (Feb. 1971)

PHASE CHANGE TEST

ne 154
poe 128

CONFIG,

LENGTH (f) =

' SCALE 08 -

FACILITY LRC-VDT

TEST

run 3834

Ma= 7.9

Piotal (psia) = 664_7 )

Tiotal {°Rﬁ7‘\j_1320

Taw/ Ttotal = .92

; Ry per foot =

Tphase change {*F) -300

«=-35

B- O

#-180

Camera Coordinates (from
madel center, x-axis
parallel w/ stream,

+ downstream)
x (in} =
y (in) =

z {in) =

HVD-EVCS



i
A
2
4
1
2 X777
3 /2%
4 213725
2 l.lle2 |
7 2370
8
9
10

BA Langiey (Feb. 1971)

ne |55
pame |29

PHASE CHANGE TEST

CONFIG,

LENGTH (&)

' SCALE Q08 -

FACILITY LRC

-VDT

TEST

RUN 3834

Mo~ 7.9

Pital (rsia) = 664 .7

" Tiotat {*R) -1320

Taw"’ Ttotal = ,90

: Ry per foot =

Tpha-e change

(F) =30

«= 35

A= O

$-180

Camera Coordinates (fl“Ol;n
model center, x-axis
parallel w/ stream,

+ downstream)
x (in} =
y {in) = |

z (in) =

HVD-EVCA



lsotharm | h/ Dt

1 2@——‘
2 2939

3 L6646 |
4. L 439

5 NTF)

6 N tic)

7 L2B02

5

9
10

1ASA Langley {Feb. 1971)

| ne 156

rere |30

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

ScALE Q06 -~

FACILITY LRC-VDT

TEST

RUN 3835

Ma= 7.9

Ptotal (psia) = 639_7

" Tictar (°R) = 1360

Tow! Teotal = 92

. Ry per foot =

Tphase change (*F) -300

<- 35

8- O

$=180

Camera Coordinatas (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in}) =
y {in) =

z (in) =

HVD-EVCS



Isotherm |

olwole -.:I:»u-» ulun—-

B Lengley (Fet. 1971}

ne |57

T mame |31

5

&

PHASE CHANGE TEST

CONFIG,

LENGTH (#t) =

scALE Q06

FAciLITY LRC-VDT

TEST

RUN 3835

Ma= 7.9

Piotal (psia) = 639_7

| Tiotal ("R} = 1360

Taw/Teotal = 90

: Ry per foot =

Tohase change (°F) -300

«<=-35

e

#-180

Camera Coordinates {from
model center, x-axis
parallel w/ siream,

+ downstream)
x (in} =
y (in) =

z {in) =

EVD-EVCS



[ 1sotherm h/h 1 :

1 Wi

2 Jogo

3 Wesl

4 2,

s —
6 23727

7

8

9
10

HASA Langley {Feb. 1871}

PHASE CHANGE TEST

me 158
mese |32

CONFIG,

LENGTH (ft) =

scaLe Q06

FAcCILITY L RC-VDT

TEST

RuN 3836

M= 7.9

Piota) (peia) = 174, 7

Tl (°R) = 1355

TawTiotal = .92

Ry per foot =

Tphase ohangs (°F) “150

<= 35

£- O

¢-180

Camera Coordinatas (from
model canter, x-axis
parallel w/ stream,

+ downstream)
x {(in) =
y (in) =

z {in) =

HVD-EVCS



PHASE CHANGE TEST

lsotherm | h/h
A . fk_éf_
2
k

1

e 159
neut |33

o w|o

1

A Langley {Feb. 1971}

CONFIG,

LENGTH (f) =

scaLE Q06 -

FaciLity L RC-VDT

TEST

RuN 3836

Mg~ 7 o

Piotal (peia) =174 7

Tiotal (*R) = 1355

Taw/Tbtal - ,90

| Ry per foot =

;Tphaso change (*F) '150 '

«=35

A= 0O

#-180

Camera Coordinates {from
model center, x-axis
paralisl w/ stream,

+ downstream)
x (in) =

y {in) =

z (in} =

HYD-EVCS



Isotherm | h/ L

1
2 L2240
3 "Nyl
4 .
] . .
[ 2378
7
.8
9

10

IABA _angley IFeb. 18671)

PAGE 160
reet 134

PHASE CHANGE TEST

CONFIG.

LENGTH () =

SCALE 006"

FAcILITY | RC -VDT

TEST

RUN 3837

Mg = 7, 9

Piotal (psia) =174 .7

| Tiotat (*R) ‘r1'310

an/ Ttotal = .92

: RN per foot =

Tohase change (°F) "1 50

«=- 35

A= O

¢ - 180

Camera Coordinates {from
moedal center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in) =

z {in) =

EVD-EvVCE



Isotherm h/hr,,, '

1 724
g ;. 7
3 L2,
; .
6 LIRS
? .
8
9

i0

BA Langley (Feb. 1971)

ne 161
nooee |35

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

SCALE .006 -

FACILITY _LRC -VDT

TEST

RUN 3837

Mgy, = 7, 9

Phtﬂl (p!il) - 1 74 . 7

Tiotal (*R) = 1310

Taw total © QO

r Ry per foot =

Tpho.se change (°F ) '150

<- 35 )

B- O

$ =180

Camera Coordinates (from
model center, x-axis
paraliel w/ stream,

+ downstream)
x {in) =
vy lin) =

z {in) =

HVD-EVCS



j
1

Isotherm

h/ hr-ll

2303

216!

2L

}- afos|raf-

J6eT
./&

ol ol@f-)o

)

J145

ABA Lengley (Feb, 1671)

meE {62
nart |36

PHASE CHANGE TEST

CONFIG,

LENGCTH (f) =

scAaLE Q06 |

FACILITY | RC -—VDT.

TES'T

RUN 3838

Mo~ 7.9

Piotal (psia) = ‘1394.7.

Tiotal (R) = 1360

Taw/ Ttotal = 92

RNMI‘M- i

Tohase change (°F) "400:

«- 35

8- O

#=180

Camera Coordinatea {from
model center, x-axis
parallel! w/ stream,

+ downstream)
x lin) =
y {in) =

g (in) =

HVD-EVCS
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A Langley (Feb. 1971}

me |63

mant |37

PHASE CHANGE TEST

CONFIG.

LENGTH (#t) =

scALE 006

FAaciLITY L RC ~-VDT

TEST

Run 3838

My= 7.9

Peotal (psia) =1 394.7

Teotal (*R) =1360

Taw’thotal = ,90

: RN per foot =

Tphqse change {°F} '400

*- 35

5= 0

$-180

Camera Coordinates {(from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in} =

z (in} =

HVD-EVCS
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ne 164
rout 138

PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE .006 =

FAciLITY LRC-VDT

TEST

RUN 3839

Mp= 7,9

Prota (peia) = 1424 .7

‘ Tiota) (°R) = 1355.

Taw’Tiotal ™ _92

" Ry per foot =

Tpha.u change (*F) -400

x=- 35

e- 0

$-180

Camera Coordinates (from .
model centar, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y {in) =

z (in) =

HVD-EV(S
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$A Langlay [Feb. 1971}

mee 165
nams |39

PHASE CHANGE TEST

CONFIG,

LENGTH (f) =

scaLE Q08 -

FAcILITY _LRC -VDT

TEST

RUN 3839

M= 7.9

Protal (psia) =1424.7
" Tiotal (‘R) = 1355 ’

Taw’ Ttotal = 90

: Ry per foot =

Tphnse change (*F) -400

<=35

B=- O

$-180

Camera Coordinates (from
model centar, x-axis
parallal w/ stream,

+ downstream)
x (in) =
¥ (in) =

z {in) =

HVD-EVCS
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\P JASA Lungiyy (Feb. 1971}

PHASE CHANGE TEST

et |66
pant |40

CONFIG.

LENGTH (ft) =

SCALE OO@ -

FaciLity _LRC-VDT

TEST

RUN 3840

My~ 7O

Piota) (psia) = 684.7

“Tiow (‘R) =1330

Taw' Teotal = 91

. Ry per foot =

b‘rphluua; change (*F}) -300

<= 30

- O

¢ -180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y lin) =

z (in) =

HVD-EVCS
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ASA Langiay (Feb. 197 1)

na |67
reore {4

PHASE CHANGE TEST

CONFIG,.

LENGTH (&) =

scALE Q06-°

FAcILITY LRC -VDT

TEST

RUN 3840
M= 7.9

Piotal (psia) = 84 7

Tioal (°R) = 1330

Taw/Ttoh! = ,90

. Ry per foot =

Tphaso change (*F) -3cx)

=- 30

8- O

$-180

Camera Coordinates {from
model canter, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in) =

z {in) =

HVD-EVCE
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TABA Langley (Fab. 1971)

PHASE CHANGE TEST

e 168 |
rame {42

CONFIG,

LENGTH (&) =

scALE_ 006"

FACILITY LRC-VDT

TEST

RUN 3841

Mg = 79

Pistal (psia) = 564 .7

Tiotat (*R} =1330

Taw/ Tl:otal = ,91

:RHpal'fOOt-

’ Tphq-e change ("F} '2‘]3

«=-30

£- 0O

$-180

Camera Coordinates {from
model centar, x-axis
parallel w/ stream,

+ downastream)

- x (in} =

¥ {in) =

z (in) =

HVD-EVCS
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e 169
reure |43

PHASE CHANGE TEST

CONFIG,

LENGTH (ft) =

SCALE (06 -

FAcCILITY | RC-VDT

TEST

RUN 3841

Me= 7.9

Piotal -(psia]_ =-864.7

Tiotar ("R) = 1330

Taw/Tiotat = 90

‘RNpel'fOOt'

T

phase change (°F) “213

<~ 30

B- O

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ siream,

+ downstream)
x (in) =
v (i.n) -

z (in) =

BVD-EVCE
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rane 144

PHASE CHANGE TEST

' CONFIG.

LENGTH () =

scaLE (OQ06 -

FAaciLITY LRC-VDT

TEST

~RuN 3842

My= 7.9

Pt (pais) = 10647

Tioa (*R) = 1410

Taw‘thqtal - 91

.‘ RN par foot =

T (*F) =

phase changs

350

$-180

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y (in) =

z (in) =

HVD-EVC3
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A Langley (Feb. 1871)

met |71
pame {45

PHASE CHANGE TEST

CONFIG.

LENGTH (ft) =

scaLE Q06 -~

FaciLity LRC ~VDT

TEST

RUN 3842

Ma~ 7.9

Piotal (psia) =1064.7

Tiotat (°R) = 1410

T/ Tiotar = .90

' RN per foot =

T ;F) -

- phase change {

350

« - 30

g- O

¢-180

Camera Coordinates {from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =
y {in) =

z (in) -

RVD-EVYCS



lsotherm

h/h

1

2

2284

L2238

L2682

2483

e
S92
WY

L1224

o \o|a]~a]ovjun]adafe

1

1095
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met |72
rame 146

PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE Q06 -

FAciLity LRC-VDT

TEST

RUN 3843

M- 7.9

Piotal (psia} = 1424.7

Tiotal ("R} =1340

Taw/ Ttotal - 91

- Ry per foot =

Tohase change (°F) _400

o= 30

8- 0O

$=-180

Camera Coordinates (from
model center, x-axis
parailel w/ stream,

+ downstream)
x {in) =
y (in) =

z (in) =

RVD-EvVCS
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A Lengley (Fub 1871)

PHASE CHANGE TEST

CONFIG.

LENGTH () =

scaLe Q06 -

FACILITY |LRC —VDT

TEST

RUN 3844

Mg= 7.9

~ Pioar (psia} = G347

Tiotal (*R) = 1275

me 1 73
neure |47

Taw/Tiotat = 90

Ry per foot =

Tphnsa change (°*F) '150

o m

= O

- 0

Camera Coordinates (from-
model center, x-axis
paralle! w/ siream,

+ downstream)
x (in) =
vy lin} =

z {(in) =

HVD-EVCS



PHASE CHANGE TEST

CONFIG.

LENGTH (#t) =

SCALE (06 -

FACILITY | RC ~-VDT

TEST

RUN 3845

Mg= 7 O

Piotal (psia) 1414 .7

Teotai ("R} = 1410
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| NASA Langivy (Feb. 1971)

Ta.w/ Ttotal = 90

= RN par foot =

Tphﬂse change (*F) -300

Oof =

B= 0O

- 0

Camera Coordinates (from

model center, x-axis
parallel w/ stream,
+ downstream)

x (in) =

y (in) =

z (in} =

HVD-EV(S
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A Langley {Feb. 1971)

PHASE CHANGE TEST

CONFIG,

LENGTH () =

SCALE Q06

FAciLITY LRC-VDT

TEST

RUN 3846

Ma= 7.9

Piotal (psia) = 174.7 7 |

. Ttotal (*R} ~ 1210

ne |75

pare 149

Taw/ Ttotal = 90

' Ry per foot =

.Tphnse change (*F) -119

ol =

B= O

$- O

Camera Coordinates (from
model center, x-axis
parallel w/ stream;

+ downstream}
x {in) =

v (in) =

2 {in) =

HVD-EVCS
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NASA Lengisy (Feb. 1571}

PHASE CHANGE TEST

CONFIG,

LENGTH () =

' SCALE Q06 -

FACILITY LRC—V—DT

TEST

RUN 3847

M= 7.9

Piotal (psia} =844 .7

Tyt (*R) = 1335

Taw/Tiotat = 90

e 176
nee | 50

: Ry per foot =

Tphﬂse change (*F) -1 50

of -

A= O

- 0O

Camera Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x {in) =

y lin) =

z {in) =

HVD-EV(S
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A Langley (Feb. 1871)

meE {77
noue |51

PHASE CHANGE TEST

CONFIG,

LENGTH (&) =

SCALE 0086 -

FAciLity LRC-VDT

TEST

RUN 3848

M= 7.9

Piotat (psia) =1414.7

Tital (R) =~ 1340

Taw/Tiotat = .90

' Ry per foot =

Tph&uo change (*F) -3m
o - ‘

8- 0

$=- O

Camera Coordinates (from
model center, x-axis
paraliel w/ stream,

+ downstream)
x {in) =
y f{in) =

z (in) =

HVD-EVCS



Isotherm h/hr_!.

1 | o772

2 242
L2200

5

6

7

8

9

10

SASA Langley (Feb. 1971)

met |78
mue |52

PHASE CHANGE TEST

CONFIG.

LENGTH (f) =

TSCALE 006 -

FAciLITy [ RC -VDT

TEST

RUN 3840

- Ma= 7.9

Piotal (psia) = 174 .7

Tt (°R) = 1235

anl Ttotal - 90

| RN per foot =

Tphasa change (°F) ""] 1 9

o =

A- O

$- O

Camera Coordinates {from
model center, x-axis
paralle]l w/ stream,

+ downstream)
x (in) =
y (in) =

2 {in) =

HVD-EYCS
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mae |79
mt | 53

PHASE CHANGE TEST

2.9

CONFIG,

LENGTH (ft) = .

SCALE FULL:

FAciLity LRC-VDT

TEST

RUN 3850

Ma= 7.9

Piotal (psia) = §630.7

' Tiotal (*R) = 1360

Tawatotal =

RN per foot =

Tphau change (*F} "300

e

B- O

#- 0

Camera Coordinates (from
mode] center, x-axis
parallel w/ stream,

+ downstream)
x (in) =
y (in) =

z (in) =

HVD-EvVCs
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| MABA Lungiwy IFeb. 1971}

- PHASE CHANGE TEST

CONFIG.

LENGTH (&) =

SCALE FULL-

FAaciLITYy LRC-VDT

TEST

RUuN 3851

M= 7.9

Piotal (psia) = 174.7 |

Tl (°R) =1260

Toté (et )

ma {80
nue 54

Taw/Ttota

- Ry per foot =

Tpha-sa. change (*F) -‘| 50

<= O

p- O

- 0

Camera Coordinates (from
model center, x-axis
parallal w/ stream,

+ downstream)
x (in) =
y (in) =

z {in) -

HVD-EVCS



PHASE CHANGE TEST

CONFIG.,

LENGTH (f) =

| SCALE FyLL-
FACILITY LRC -VDT
TEST | '
RUN 3852
Ma= 7.9 ..
Piotal (psia) = §3Q, 7

Tiotal (*R) = 1340

Taw"/ Ttotai -

—— RN par foo-‘. -

-0

Camera Coordinates (from’
model center, x-axis -

. : paralle! w/ stream, .

Isotherm hh‘rﬂ' - + downatream) '

x (fn) -

vy (in) =

z {in) =

mee |81
rame 155

-.o'Hm =3 fom] ) uLuT-

f

L ] R ) HVD-EVCS
Langlay (Feb. 1971)
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ne |82
nare |56

PHASE CHANGE TEST

CONFIG.

LENGTH () =

SCALE FULL-

FACILITY LRC-VDT

TEST

RUuN 3853

M= 7.9

 Piota) (psia) = §44 .7

Tt (*R) = 1345

Taw/Ttota

I -

| _RN per foot =

Tpha.ae change (°F) "300

«- 0

B- 0

#- 0

Camera Coordinates (from
model center, x-axis
paratlel w/ stream,

+ downstream)
x (in) =

y {in) = 7

z (in) -

KVD-EVCS



PHASE CHANGE TEST CONFIG,

LENGTH (f) =

: SCALE FULL
. | . . [ FAcwry LRC-VDT
o | ‘ TEST
| RUN 3854
M= 7.9
Piotal (psia) =~ 179 7
Tiatat (*R) = 1250
Tm/'rtotal -

Rp per foot =

Tph{t.n# change (°F) '1 m

= O T
A- 0O
$- 0

Camera Coordinates {from
enodel center, x-axis

: /50 _ parallel w/ stream,
Isotherm | h/ hr-!' _ _ _ _ 7 o + downstream)

—__;7 ’ x {in) =
]

y {in) =

z (in) =

PGt |83
e |57
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: HVD-EVCS
Langiay (Feb. 1871) . . ’
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NASA Langisy (Fab. 1971}

PHASE CHANGE TEST

CONFIG,

LENGTH (#) = -

scALE FULL~

FaciLiTy LRC -VDT

TEST

RuN 3855

Me= 7.9

7 Gec)

Fiotal {psia) = 639‘7 o

Tt (R) =1340

Toaw’ Tiotal ™

Jo’
3./

48
6.7
27

mne 184
neme 158

, Ry per foot =

Tphal- change (°F) .400

«- 0

p- 0O

- O

Camaeara Coordinates (from
model center, x-axis
parallel w/ stream,

+ downstream)
x (in} =
v (in) =

z (in) =

HVD-EVCS





