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NRL 324-mr3 CHAMBER PRESSURIZATION EXPERIMENT:
PRESSURANT CONCENTRATION HISTORIES WITH AND WITHOUT

OBSTACLES TO FLOW

INTRODUCTION

Gas-mixing and scale-modeling studies continue in the new 324-m3 fire-test facility at the Naval
Research Laboratory (NRL). These studies extend previous studies conducted in the NRL 5-M3

in, - - (rfulr\' 117chamber and in its one-sixth-scale model at the University of Washington k uw). we explore further
the concept of suppressing unwanted fires in pressurizable spaces by injection of nitrogen gas as pro-
posed by Carhart and Fielding Ill. The chamber of this new facility is of sufficient size to allow realis-
tic full-scale tests. Objectives of these tests were to place the new facility in operation, to infer pres-
surant gas-concentration histories from temperature (thermocouple) measurements during chamber
pressurization from 1 to 2 atmospheres (101.3 to 202.6 kPa), and to present results in a convenient
form consistent with the Corlett et al. scale-modeling hypothesis [2].

In this report, we describe the 324-m3 chamber, its nitrogen pressure system, and experiments
both with and without ohstacles to flowx and we then present the reduced data.

DESCRIPTION OF EQUIPMENT

Figure 1 shows a view of the 324-m3 facility as one looks to the southwest. The steel pressure
vessel lies horizontally on two concrete piers; design pressure is 5 atmospheres (507 kPa) according to
the ASME Unfired Pressure Vessel Code. The chamber was tested hydrostatically at 7.65 atmospheres
(775 kPa); 324.2 m3 of water filled the vessel. Its inside diameter is 5.85 m and its length is 14.82 m.
The cylindrical section is 8.35 m long. Installed in the center of the north hemispherical end is a 457-
mm-diameter pressure-relief device. The disk design rupture pressure is 5 atmospheres for temipera-
tures to 260'C. A catwalk attaches-around the vessel on all sides but the north, providing convenient
access to the seven viewports, three on the east and four on the west. Above these viewports, four
nitrogen pressure cylinders are mounted symmetrically, Each cylinder is 8.534 m long and each has a
0.610-m diameter. Each has a volume of 2.088 m3 and a design pressure of 122 atmospheres (12.36
MPa). A nitrogen tube trailer shown in the right foreground of Fig. 1 supplies nitrogen gas, beginning
at 233 atmospheres (23.61 MPa), to the four pressure cylinders, which normally are charged to 100
atmospheres (10.13 MPa). Just west of the chamber, and behind the tube trailer, the instrument trailer
appears. It houses all instruments, data collection devices, and control devices. Facing the instrument
trailer, but not visible in Fig. 1, is a walk-in hatch, centered in the west side of the chamber, which pro-
vides chamber access.

Nitrogen Pressurization System

Figure 2 is a schematic of the high-pressure piping system typical of each nitrogen pressure
cylinder. For convenience, only one pressure cylinder and the north manifold are shown. Both
cylinders on the west side connect to the north manifold, while the two cylinders on the east side con-
nect to the south manifold. Flow is controlled from either or both ends of a cylinder to its manifold by
a manual valve and an actuated 2-in. (5-cm) valve in series. Four pipes from each manifold extend
into the chamber, so that a nozzle exit is located 1.170 m from the top inside surface of the chamber

Manuscript submitted on October 22, 1981.
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STONE, ALEXANDER, STREET, ST. AUBIN, AND WILLIAMS

Fig, I The NRL 324-rn3 fire chamber facility

.~~~~ORHM~ 2N., S. BO
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Fig, 2 - Typical high-pressure Piping for each of the
Four nitrogen pressure cylinders
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and is directed vertically downward on a line normal to the chamber axis. The four pipes from each

manifold are located along the chamber length so that either a three-nozzle or a four-nozzle array

(equally spaced) can be selected. Pipe extensions without nozzles are capped. The high-pressure steel

pipe is 2-in. (5-cm), schedule 80. Nozzle flow calibration is possible since an ASTM, thin-plate,

square-edged orifice [3] connects between the north and south manifold.

Nozzles

Figure 3 shows a nozzle assembly view. Nozzles connect to the 2-in. pipe extensions. The high-

density polyethylene liner minimizes heat flow to the nitrogen gas stream and thus maximizes the tem-

perature difference between the injected pressurant gas and the chamber resident gas. In this system

flow in each nozzle throat remains critical [4] during chamber pressurization.

2"NPT

HIGH-DENSITY
POLYETHYLENE

A

STEEL
PIPE

SECTION A-A

Fig. 3 - Sectional view of nozzle assembly
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Thermocouple and Nozzle Locations

In Fig. 4, we show the two positions of the 13-thermocouple array. Position 2 is along the
chamber centerline, while position I is displaced laterally 0.6 of the distance to the chamber wall and is
in the upper northwest quadrant of the chamber. If the z = 0 plane bisects the chamber normal to its
axis and positive z-values are to the north and negative ones to the south, then the cylindrical r- and f-
coordinates for position 2 are 0.000 m and O0, respectively; for position I they are 2A017 m and 45&,
respectively. The z-coordinates for each of the 13 thermocouples remain the same for both positions,
i.e., z = z1, where 1 1, ... 13, and the 13 z-coordinates are, respectively, -0,586, -0293, 0000,
0.293, 0586, 0.878, 2.049, 2.342, 2.635, 2.928, 31220, 3.513, and 3.806 m. The thermocouples are
bare-wire chromel-alumel, 0.10 mm in diameter, with time constants of less than 0.2 s.

t t
-. POENOZZLE LOCATLONS

SITION 1

ttTtON 2

ELEVATION VIEW END VIEW

N -N --

PLAN VIEW

Fig. 4 - Schematic showing the two positions inside the chamber of the 13-thermocouple array-
position I is off center, position 2 is along the chamber centerline. Three nozzle Locations are also
shown.

When three nozzles are used, they are located in the three vertical planes z = + 1.216, 0.0, and
-1.216 m, with nozzle exits directed downward normal to the chamber axis and positioned 1.170 m
below the top of the chamber wall, The south nozzle is in the plane z = -1216 m.

Flow Obstacle

Figure 5 is a plan-view sketch that shows the location of the flow obstacle in the chamber. The
obstacle is a metal cabinet, 1.216 m wide by 1.216 m deep by 2.667 m high, with the top, bottom, and
three sides closed. The fourth side is covered with a screen wire that has 15 openings per 25.4 mm
with 0.25 mm wire diameter; the screen side is shown in Fig. 5 facing to the west. In the experiments,
it also faced to the north. The top of the cabinet extends 0.686 m above the chamber centeTline, along
which the 13 thermocouples are positioned.

4
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I Z = 3.513 m | I2

| I 0.152 m,I~~~~~~~~~~~~~~I
13 12 11 10 9 8 7

I! -------
W

I SCREEN WIRE

N o-I+Z
FLOW

A OBSTACLE
-- - a ' --

6 5 4

THERMOCOUPLE

% OF CHAMBER
. 2 1

'*-40 .293 rm

PLAN VIEW

Fig. 5 - Plan-view schematic of chamber interior giving obstacle location and thermocouple I locations
for position 2 relative to cihe vertical plane z 0 0

EXPERIMENTAL PROCEDURE

The procedure used for experiments without the flow obstacle (uncluttered) and the procedure
used with the flow obstacle (cluttered) are described as follows.

Without FI-, Obs4acle ITUncluttered) 
TV ILIIIUL r Ion tpualatic I U lItIL IcI C

The same procedure was repeated in each of two sets of runs with no flow obstacle. There were
seven replicate runs in set 1 and four in set 2 (see Table 1). For set 1, the thermocouple array was in
position 1; for set 2, it was in position 2. Three pressure cylinders charged to about 100 atmospheres
were used in each set. The two west cylinders fed nitrogen gas to the north manifold, and one east
cylinder fed the south manifold. Flow was from both ends of each cylinder. The north manifold fed
two nozzles (north and center) while the south fed the third (south). The z-coordinates for the north,
center, and south nozzles were 3.513, 0.000, and -3.413 m, respectively.

Table 1 - Description of Experiments

Experimental Scaling Number Thermocouple l Nozzles Clutter Obstacle Numbers of
Set Run of noNitier Used Condition Screen A- and B-

Number Numbers u Num berPosition Tables

1 230-236 7 1 3 Unclut. 2-8

2 237-240 4 2 3 Unclut. _ 9-12

3 241-244 4 2 1 Cluttered West 13-16
(South)

4 245-248 4 2 1 Cluttered North 17-20
(South)

Data collection was started 30 s prior to the start of a run. A run was started by the simultaneous
opening of the appropriate six activated valves. Nitrogen gas flowed into the chamber until its pressure
increased from 1 to 2 atmospheres, requiring about 12 s. The valves were then closed. Data collection
continued for a total of 300 s. Seventeen channels of data were recorded by two data loggers (Doric-
"igitrend "I'll as "folows:JI5IILL.LU ~Vl\FJ tLIUV

13 channels for the thermocouple array,
2 channels for pressurant gas supply temperatures,

5
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I channel for, chamber pressure, and
1 channel for nitrogen cylinder pressures.

Data loggers scanned each channel twice per second. Loggers were controlled in parallel so that each
agreed in time,

With Flow Obstacle (Cluttered)

Two sets (3 and 4), of four replicate runs each, were made with an obstacle (see Table 1>. The
same procedure was used as described above, with the following exceptions. The thermocouple array
was used only in position I and only the south nozzle was used. The south manifold was fed nitrogen
by three pressure cylinders, the two east cylinders and one west cylinder. The chamber was pressurized
to 2 atmospheres in about 30 s. For set 3, the screened side of the obstacle faced west; for set 4, it
faced north.

EXPERIMENTAL RESULTS

Detailed data for the four sets of experiments listed in Table I are presented in a comprehensive
series of five tables, A, B, C, D, and E. The information found in each comprehensive table is
described below prior to discussion of the data.

A-Tables

Tables 2A to 20A, called A-tables, present temperature histories at 1-s intervals, as determined by
the 13-thermocouple array at each I-Location, I through 13. Interior chamber coordinates of each I-
location are given by the subtable located in the upper right-hand corner of the A-tables. In addition,
the first four columns in the A-tables, respectively, give:

(I) Time in seconds with t = 0 corresponding to the time the activated-valve switch is thrown
to open.

(2) Nitrogen pressure cylinder pressures in atmospheres.

(3) Pressurant gas supply temperature at nozzle exit in K.

(4) Chamber pressure in atmospheres.

Each A-table is programmatically produced (see Appendix A) from the two magnetic data tapes
obtained during the experimental run. Accordingly, A-tables are produced for all the runs in each set.

6



Table 2A - Scaling Run 230: Uncluttered 324-m 3 Chamber, Three 3.279-cm Nozzles

Chamber Absolute Temperatures (K) at Locations !

I

285.2
295.2
285 .2
25.9
292.9
299.4
301.5
303 .5
303 .9
305.1
305.5
305 .8
306 .2
306.2
303.5
304.8
303.5
302.5
302.4
302.3

9i1 .?
301.0
300 .9
300 .2
299.8a
299.2
299 .1
298.7
298.2
299.1
29?.?
297.7
297 .8
297.7
297.4
297.3
296.7
295.7
296.0
295.9
295.7
295.4
295.1
295.0
294 .8
294.2
294.3
294.1
293.9

2

284.0
284.0
284.0
294.3
290.6
294.3

301.3
302.39
303.5
305.0
304.5
304.?
304.7
304.5
303.4
301.9
300.9
301.0
300.9
300.2
300.0
299.7
299.3
299.6
298.0
298. 0
297.5
297.1S
296.9
296.8
296.7
296.4

295.5
295.2
294.6
294.7
294.6
294.4
294.2
293. 9

23 . a 
23 .29

293.8s

292.9
292.9
292.8

3

Ad a 

283.9
293.9
283.9
299.2
295.7
299.4
301.6
302.4
303.6
304.9B
304.7
304 .5
304.3
304 .5
303.?
302.1
300.9

300.8
309.9

300.0
299.9
299.2
299.4
298.2
298.0
297.5
297.2
297.3

296.5
296.0

295.4
295.9
295.1
294 .5
294.6
294.6
294.3
294.3
254.0
293.9
293.4
293.2
293.2
292.9
252.8

4
293 . 0

295.0
285.0
295.3
29t .2
297 5
300.9
302.6
303 7
304.5
305.5
305.3
305.5
305.7
305.4
304.5
303.0
302 1
302.2
301. 9
30i .4
301 .0
301.0
300.2
299.3
299.5
299. 0
299.5
298.2
298.2
29 90
297.7
297.3
296.7
295.8
296.0
296.2
296.0
296.0
295.5
295.5
295.2
295.2
294.6
294.2
294.2
294. 
293. 9
253 7

S

285.0
205.0
295.0
295.4
292 .4
298 5
301.5
303. 1
304 .0
304.5
305.4
305.2
305.3
305 .
304 .9
304.2
302.9
302.0
301 .7
301 .43 01 42

300.6
300.6
300.2

300. 1
298.9g
298.5
298.3
299.2
298. 1
297 .9
297.4
297.2
296.9
296.9
296.2
296.2
295.?

295. 1
295.0
294.6
294.5
294.2
294.t1
293 .9
2s3 .8

6

285 .2
2085. 1
285.1
286.4
293 6

301.9
302.7
304 .2
304.7
305.4
303 4
30 5.54
34S s
305.5
304.9
304.4
302.8
302.0
302.0
301 .6

300.9
300.1
299.8
299. 9
360.0
299.0
209 .7
298.5
29 9. 4
298 .1
297 .9
297.5
296.9
296.9
296.0
296 .4
296.3
2 96. 0
295 .6
295.5
295 .2
294 .9
294.8
29 4 .1
294.2
294 .1
293 .9
293 .

7

283.2
2 9 3. 2
283.2
293.2
285.7
291.2
296.2
299.2
300.2
303.2
303.2
303.2
303.2
303.7
303. 2
301.7
301.2
300.?
300.2
300.2
3 0 i.2

300.2
299.2
296.2
299.2
299. 2
297.2
297.2
297.2
297.2
297.2
296.2
296.2
296. 2
296.2
295.2
295.2
2 9 4 . 2
294.2
294.2
294.2
294.2
294.2
293.2
293.2
293.2
292.2
292.2
292.2

n ,a

213.2
283.2
233.2
263.2
287.2
292 .2
296.2
299.2
300.7
302.2
302.2
303.2
302.2
302.7
302.2
301.7
301.2
300.2
300.2
300 2

300.2

299 7.2

299.2
299.2
297.2
297 .2
297 .2
297.2
297.2
297.2

296.2
296.2
296.2
256.2
295.2
295.2
294.2
294.2
294.2
294.2
293.2
293.2
293.2
253.2
293.2
292.2
292.2
292.2

9

294.2
294.2
284.2
294.2
281.2
294.2
297.2
300.2
301. 7
303.2
303.7
304.2
304. 2
304.2
303.2
302.7
302. 2
302. 2
301. 2

301.2

3 0 . i

301.2
300.2
300.2
300.2
295.2
298.2
299.2
298 2
298.7

3q8 0 

2 9 92

297.2
297.2
297.2
297.2
296.2
296.2
296.2
295.2
295.2
295.2
294.2
294.2
294.2
294.2
294.2
293.2
293.2
293.2

10

264.2
2S4 .2
2084 .2
294 .2297.2
293.2
2g93 .1
296.7
300.2
30t .7
303.2
303.7
303.2
304 .2
304 .7
304 .2
302.7
302 .2
302 .2
302 .2
301.2
Ji .2

301.2
300. 7
300.2
300.2
299.2
298.2
299.2
298.2
299.2
249 2
298.2
297.2
297.2
297 .2
296.2
26. 2
296.2
295 .2
295 .2
295.2
294.7
294.2
294.2
294.2
294.2
294.2
293.2
293.2

294.2
284.2
284 .2
284.2
289 -2
294.2
297 . 7
300.2
302 .2
304.2
303.7
303 .2
304.2
304.2
304.2
303.7
302.2
302.2
302.2
302.2
3u2.2
301 .2
301 .2
301 .2
300.2
300.2
299.2
299.2
299.2
299.2
23 9 2
298.2

3s .22

259.2
297 .2
296.2
296.2
296 .2
295.2
295.2
295.2
294.2
294.2
294 .2
294.2
294.2
294.2293 .2
293 .2

23.022

12
294.2
284. 2
294.2
204.2
284.2
287.2
293. 2
297.2
299. 2
301.2
303.2
303.7
303. 2
304.2
303.7
304.2
302..7
302.2
302.2
302.2
302.2
3'JC. L

301.2
300.7
309.2
300 .2
299 .2
299.2
299.2
298.2
298.2
274 2
297.2
296.2
294.2
294.2
294.2
294.2
294. 2
294.2
293 2
293.2
293.2
292.2
293 .2
293.2
293.2
292.2
292. 2
292.2Z

13
2 3.2
2 3 .2
29l3.2
263.2
263 .2
286.7
293.2
297 .2
299 .2
3 01t.2
302.2
303.?
2 3 .2
34 3 .2
303.2
304.2
302.7
302.2
302.2
302.2
302.2

301 2
300.2
300.2
259.2
298 .2
298.2
298.2
298.2
296.2
297.2
297.2
297.2
297.2
256.2
296.2
295.2
295 2
295.2
254.2
254.2
294.2
294.2
293.2
293.2
293.2
292.2
292.2
292 .2

COORDINATES
I R THEIR Z

(1 C9E) (DEG 
1 1.7e6 45 -0.566
2 1.756 45 -0.293
3 1.756 43 0.000
4 1.756 45 0.293
5 1.756 45 0.586
6 1.756 45 0.978
7 1.756 4S 2.049
9 1.756 45 2.342
9 1.756 45 2.635
tO 1.756 45 2.920
11 1756 45 3.220
12 1.736 42 3.51i
13 1.756 45 3.606

z

-e.Q

00
t,

Press
Time Cyl

/ P
(s) (atm)

-4 *
-3 *9
-2 *9
-1 *46
063 364
I?? .075
270. 442
364.4t5
459. 187
554 .433
650.214
746. 490
944.095
940.864

1037. 9s6
1236.939
123?7.524
13 *.

35 ***

43 ***

19 *t*
is ***
20 *.*
25 so.
30 *.
35 4*.
40 *9.
43 *9.

5n *49
55 **.

C5 *.*
70 set
80 0 *
90 ***

100 ***
1I0 *4

120 .
130 94
140 *4 *
1S0 *4
160 *s
170 66*
1to *9*
Is90 s4*
200 *s*
210 *4*

2'
(K)

2C2 .0
2 5 7 .6
254.3
2 s2 .a
2 50 .4
247.9
244.3
241 .6
239 .2
236.?Z
2 3 2 .6

1 64 .7

9.

*9*

4.'

4.4

4.4s

40*

Chamber
P

(aim)

1.002
1 .002
1 .002
1.002
1 .055
1. 1I5
1.304
1 .413
1.509
1.351?7
1.678
I.7 531. 753
1 .7589
1. a63
1 .922
1. 9 66
1. 976
1. 975
1. 973
1.971

1 .969
1 .967
1.9C66
1 .965

1. 956
I . 9 S 3

1.950
1. 9 4 e

1. 9 4S
1. 945
1 .943
t .942
1. 940
1. 938
1. 936
1. 933
1. 9 3 1
1. 929
1. 927
2 .925
1. 923
1.921
1. 920

. 919

1 .915
1. 9 14
1.913



Table 3A - Scaling Run 231:- Uncluttered 324-rn 3 Chamber, Three 3.279 cm Nozzles
Tim rcessabe Chamber Absolutte Temperalures WK at Locations IORLA0

/ p 7; p I A TijAl 2
(5) (atm) (K (atm) 1 2 3 4 5 6 7 I 2 2 1 1 3 (D EG)f I'
-3 oct 9; 1, 0 03 28a6 .5 2601.6 263 .6 286 ,5 2866.4 2896 .5 28 6.2 2166.2 287. 2 26 72 202 W 284 2 2 86.2 1 .7. 4! - O-kA c

-4 ~~~~~~.4 9*~~-004 I.003a 28 6.6 2 85.6 2605.6 286. 5 2 66.5 28 6.5 2 86.2 2896.2 2897.2 28. 8. 862262 21.5 -. 9
-3 **o so Ip 10 03 2986.5 2905.6 2685.6 2 864.5 2 86.1 2 06.5 28 6.2 2986.2 28 7-2 2897.2 2 87.2 28a6.2 2 86.2 3 1.7 56 4!5 Cot 
-2 *.. *4 I 100a3 266.5 2 61.4 263.06 2840.3 286.5 20 6.5 286.02 266.2 287.?2 2607.2 2 87,2 286.42 2806.2 4 t1.79 41 0.29 3
-1 *40 9*** .0 03 286.5 2805.6 2695 .6 286 5 266.5 286fi. 5 2896 .2 286,2 2807.-2 267.-2 2867.2 2066. 2 2846 .2 5 I,756 45 0,586
0 .483 301.1 2.0 28 7 .3 2895.9 265.6 28 6.? 2 86.9 287 .9 2806 .2 2a66.2 287.2 2607 .2 2897,2 216. ,7 28a6.2 6 1.?! 6 45 0.978 
1 .5 03 262.12 1.065 29 4 .8 2 9 24 290.7 29 2 .7 29 3.5 234,4 28Q9 .2 2 90.2 2 91.2 2 90 .2 29 1.2 269f. 2 28a9.2 7 I.756 4!5 2q.4 9
2 4 97 257.1 31 95 29 9 . 296.1I 29 7 .8 2 969 82 9 9.0 2 9 84 2 933.7 2 95.2 29~6.2 29 4 .7 2 95,7 2 94 .7 29 5.2 8 1.7 56 4!5 2.3I4 2
3 .40 2 54 .2 1 .3 13 3 02 .9 3 01, 5 3401 .4 10 2.0 3 02.,5 302.4 2 91. 2 2 98 2 200. 2 2 9 9 . 30 0.2 3p0a.2 3 0 u2 9 1.7 26 45 2.63 5
4 .4980~1 I2 .4 18 3 04 .5 3 0 16 3 03 .2 30 3.8 3 04 .3 30 4,9 391t. 2 3 0 12 0 1 .7 3 02 .2 302.7 3 01 .7 3 01. 241 1,75 6 4 ! 2.928 a
5 4 0 3 2150.1 I 1.53 305.9 3 0 45 303.9 30 5 2 3 0 54 305 1 3 0 3.2 304.2 3 04 .2 3 03.2 3 03 .2 3 032 3 0 4.2 1 1 1.754 45 3.22 0 Z
6 .4893 247 .4 .6 0 9 30 6.8 3 0q.7 3 04,7 305 .2 3 05.4 39 5 5 3904 . 3 04 .2 0 5.2 3 05.-2 3 025.7? 404.? 3 05 2 2 2 1.75 4 45 3I ] 77
7 .4 83 2 44.~5 1.6 306.7 3 04 .905.A3 35. 9 3 05 .8 3 05, 320 4 .2 3 04 .2 20 5.2 3 0 5. 23 05 .2 2O5 .2 325*. 2 1 3 1.7 56 4 a 3.06 >i.
8 .480 240.5 1.754 306.3 304.9 305.6 306i 4 306.0 305.3 305.2 305.2 106 2 3o5.7 305.7 305.2 305.7
9 . 47 6 2 38 .3 1 .92 206 .A 30 5 .2 3 04.,9 3095 9 3 01.8 3 0 5,5 3 06.2 3 04 .2 3 05 2 305 .2 3 05 .2 30 .2 306.2

10 .476 235.8 1.864 305.7 304 7 304.7 305.7 306 0 306 2 305.2 304.7 305.2 305.2 304 7 301 2 3')! 7 
IA .42 9 2 291 2 I.9 41 3 05.-9 3 04.,6 3 04 .8 305~ 1 304 .? 3 0 4.5 3 05i.2 '304 2 305' 2 2 05.-2 3 06 2 3 04 2 30 2 4 ,Z
12 .429 190.2 1.976 303.6 303.5 303.8 104.0 304.4 304.4 304.2 303.7 304. 04? 304.7 JC4 304.2 300.2 Z
22 .42 9 1 63.~0 1.9692 303 5 3 02.,5 3 02 .5 3 03 7 3 03 .I5 303 .2 3 03 .2 3 03.,2 3 0 4.2 3 03. 2 342.2 3 04 ,2 3 04 .2
1 4 9*. *09 19860 3 0 3. 3 01 .9 30 2 .1I 30 3.5 30a2 .9 302 9 30 3 .2 3 03. 3 04 2 304.2 3 0 4 2.3 203 7 3403 7
1 5 94 4* 1 .9 78 30 3.2 3 0 1.4 30 1.8 3 02.9 302 .1 30 1.9 30 2,2 3 02 .2 3 04.-2 3 04.2 3 04. 3 04 ,2 3 032-

00 37 *&* 46* 1.~~~~~~~~~I9 75 3 02 .9 3 01.,7 30 1.9 3 03. 4 3 02 .4 3 02.1 3 02.2 3 02 .2 3 03.-2 2 04 2 3 03.2 302.2 302 2
18 *4* *0* 19 74 3 02 .2 .308I. 3 3 01.5 302.86 3 02 .2 3 02 .0 3 0 1,2 3 02.2 3902.,2 303.2 3 0 32 30 3.2 3 02.
1 9 9*4 404* 19 73 3 0 1.9 3 01.0 30 1.5 30 2 ,4 3802 .1 302 .1 301 2 3 01,2 302 .2 30 2 .7 3 03 .2 3 01 7 301 2CI
20 9 4* 4*90 1.971 3 021.5 30 0.6 3 91. 2 3 02 .0 3 01 .9 3 02 .1 3 021.2 0 1 ,2 302.2 3 02 .2 3 02 .2 301.2 30 1.2 
21 **i* 40*4 1.970 301.2 300.2 300. 301.5 301,4 301.7 301.2 301.2 302.2 302.2 302.2 301.7 301.2 

26 *.' '9~~~~~~ 1.9I66 309 8 299.5 299.3 300.1 300.0 299.9 .300.2 300.2 100.2 302.2 301.2 300.2 300.2
3 1 too * I 1. 962 29 9. 9 2 98a.9 2 9 9.2 3 0 0.0 29 9.9 3 00 .0 3 00 .2 300.~2 3021. 2 302 .2 301. 2 3 01 2 1012z
3 6 4* . I3,9 59 2 9 9.9 2 98.8 29 8 .8 29 9 .7 2 9 9 2 9 9.5 3 0 0.2 3 00 ,2 3 0 1.2 3 0 1.2 3 01.2 390.02 30 0.2
41 0 4. 0 195 299.7 298.8 298 9 299.6 299.5 299,6 239. 299.2 300.2 309.2 300.2 299.2 295,2>

51 Goo 90 1.952 299.3 296,4 299.5 299.2 299. 0 299,2 2952 298.2 299.2 299.2 299.2~ 099.2 299.2
5 6 *9* *4* 1.950 2991 290,3 298.1 296.6 298.A 296.9 295.2 299.2 300.2 299.2 295.2 296.2 298.2
42 4* 6 1.548 2 98 .? 2 9 7.7 29 7,17 2 960.0 2 980.8 2 99.,0 2950. 2 2 960.2 2 9 9.2 2 99.2 299 2 2 9 82 238s. 2
66 '.4 4*'4 1.946 298.6 297.4 297,7 298. 299 6 298,? 296.2 298.2 21992 298.2 298.2 296.2 298.2
7 1 '** 4*4 2.954 5 390.4 2 9 7.4 297 ,5 2918 . 2 960 4 29138,3 2 96.2 297 2 2 96 2 290.-2 23 7.7 9 7 .2 2 99 2
a6I *44 0*4 1 .9 42 2398 .2 2 9 7.3 2 9 7.3 298.3 298 .1 2 96.3 297.2 29 6 .7 298.2 299 e. 2 297.-2 29? 29 25 2
91 040 *0* 1.940 298.9 296.9 297.1 296.9 291.4 297.4 2917.2 290 2 297.2 297.2 2937.2 295 7 297.?

11 aIs* Is 40* 1.938 2 97 .4 2 96.1- 2 9 6 6 297.4 2 917.1 297I,1I 297.2 2 96 .2 29?.-? 297 . 2 97 .2 2 96. 29 . 2
l1 99 s* too 1.936i 296.9 29 6.2 2 946.4 29 7.2 2397 .2 2 9 ?.2 2 97 .2 2906. 2 2 9 7.2 297,2 29~7 .2 2 9 6.2 29 7.2
122 04 G0 1 .9 34 29 7 .1 2 95.9 2195 .8 297. 0 2 9 7.0 297.1 2956 .2 2 96S.2 2 9 7.2 29?7 2 2 97 2 29q6 2l 296A

131 **4 ~~~~~40* 1932 29 6.,9 295. 255 967 29. 2 906.9 2 9 6.2 29 6.2 2 9 7.2 2 97.2 2 91.2 2 9 52 262
1 41 #4. .10 I 934 2 9 6.6 2 91.5. 2 95 5 394. 4 296.0 296.,4 2 9 6.2 2916.2 296 2 2 9 72 296 2 2935.2 29$6 2
153 ***: *04 1.929 296,4 295.2 295 4 296.2 215.9 295.9 296.2 296 2 296 2 29? 2 296 2 294 3 ;56 2
162 *#* *09 2.977 295.9 295.0 29$.2 296A0 296.o 296.1 296,2 296.2 296 2 296.2 296.2 234.2 295 2
17 #'' 40* 1.926 296.0 294.6 234.8 296.8 295.9 295.8 296.2 295.2 23i.~ $~b j6.3 2 94.4 215 2
*6 ~0 -.4* 9 1 .9 24 239 5.9 2 94.2 2 94 .5 255.9 2 95 .6 2 95$.9 2 95 ,2 2 9 5.2 296 2 2956.,2 395. 2 952 295 2
191 $ #s *0" 1 .9 23 3 9 5.7 294.,5 2 94.~5 2 9 5.2 2895 .1 2 915.7 2 9 5.2 395 53 29$6 .2 2956 .2 2 96? 2 94 .2 2952
263 '** *w* 1.922 295.4 294.3 294.3 292.1 795.0 29.7 795.2 295.2 296.2 296.2 235.2 231 2 394,2



Table 4A - Scaling Run 232: Uncluttered 324-m 3 Chamber, Three 3.279-cm Nozzles

Chamber Absolute Temperatures (K) at Locations I

1
281 .6
28i .6

281.5
281 .5
2S 2 .7
28 9.9
295 .3
298.4
299.83
300 .7
390.9
300.8
301.4
201.8
30t .3
301 .
299.9
299.4
29 .6
298. 0
297.6
296.7
296 .9
297.2
297 .2
296 .5
296.4
295.7
295 .2
291.3
294.2
29i .8
293.6
293.5
293.2
293.2
293
292.
292 .4
291.7
291 .7
291.5
290.9
290.5
290.4
290.0
28 .9
289.7
289.5

2

280.7

280 .7

291 .4
297.6*
293.6s
297.3
296.5
299.4
300.1t
300.0e
300.0
30e.7
300.4
300.0o
291.5
299.0o
297.4s
296.8
296 .9
295.7
2915. 
295.6
296.0s
295.5
295.4

294.3
294.0
291.2t
292 .9
292.4
292.4
292.3
292.0e
291.6s
291.3
291.2
290 .8
290.9s

289.9
2 8 9.5 
218 .5 
2 99. 1
2 9 9.1 
2B99. 9
28 .6 

3
2a0.6

210.?
290.?
2so0.6
290.9
265S.6
292.5
296.?
299 .0

2 6 0 .

2 99 .8
00 .0

300 .2
300 .6
300.7
3 -t . I
300 .6
300 .0
2 9 8.6
297.5
256 7
296 7
296 3
295.3
29 5.7
295 .6
295 .7
295. 5
294.5
2 94 .0
293.8
293.1
2S2 .9
292.8
292.6
292. 4
292.0
290.9
291.0
29 1.3
290.9
290 .7
290 .4
2S9 .?
2 s9 .6
269.6
2e9.2
289.2
299.9
29 8 .5

4
281.6
28 1. 6
RU. 6

2s82 128 1.65
287 .5
294 0
29?. 1
2ss.6 9
300.4
300. 8
3 0 1. 0
30 1. 3
302.7
302.0
300. 
300. 5
299. 9
2 8.0 
297.9
29?. 6
2s9. 8
296.8
296 .8
296 8
296. 4
296. 0
295. 2
295. 0
29 4. 2
293.8
293 .8
293.7
293.4
293.2
292.7
292.7
292. 2
292 . 0
291 . 5
291. 6
291 .3
291. 0
290 .5
290. 5
289 .6 
289.9
2s9. 6
2g9.2

5 6
281.4 281.5
281.1 281.5
298.4 281.5
21I.4 281.5
29 1.4 291 .5
292.4 293.3
289.4 290.1
294.9 294.9
297.9 297.7
299.3 299.2
300.6 300.9
300.9 30! 0
3 0 1. 301.2
3 1.7 300.9
301.9 301.7
30t . 300.2
300.3 300.0
299.9 299.5
298.7 298.7
297.5 298.0
297.5 297.8
297.1 297.0
296.4 296.8
296.7 296.8
296. 6 296 . 7
296.6 296.5
295.9 29S.9
295.1 295.8
295. 295. 1
295.0 295.2
294.0 294.1
293.7 293.6
293.? 293.8
293.7 293.5
293.2 293.2
293.3 293.3
292.9 293.0
292.6 292.6
292.2 292.5
291. 291.8
291.5 291.S
291. 291.6
2047 29 ! 2
291.0 291.0
290 . 290.3
290.3 290.2
290.1 290. 1
289.9 289.9
29. 6 28 9.7
2608.1 289.1

7
282 t.2
281. 2
281.22981. 2281. 2

281 .2
285 .2
291.2
294.2
291.?
299.2
.504 7 
300.2
300.2
301.2
299.7
295.2
299 .2
296.2
298. 2
297.7
297.2
297.2
297.2
296.7
29c4.2
295.2
295.7
295.2
295.2
294.2
294. 2
293W.2
293.2
293.2
292.2
292.2
292 .2
292.2
29 1.2
291.2
291 .2
2 . I 2
290.2
290t.2
290.2
289.2
299.2
289.2
289.2

9
261.2
291.2
29l1.2
291 .2

291.2
286.2
2 9 1 .2
295.2
296.2
298 .2
§604 7
300.2

310.2

298.2
298 .2
290 .2
29 7.2
297.2
297 2
297.2
297.2
296.7
296.2
296 .2
295 .7
295. 2
2 95.2
294 .2
294.2
253 .2
293.2
293.2
293.2
22 .2
292.2
292.2

291 .2211 .2
291 l.2

2 90 .2
290 .2
290 .2
289.2
269.2
299 .2
2 98.2

9
282. 2
292.2
28 2. 2
282.2
292 2
2 82.2
28.? 7
292 .2
296 2
297 2
299 2

340 1 2
2 9 9. 7301- 2
299.7
301.2
100 .7

299.2299.2
2 98.2299.2
296.2

298 2
298.2
29?.?7
297.2297.2
296. 7
296.27

296.2
29 . 2
295.2
294.2
29 4.2
294 2
294. 2

293. 2
292.2
292. 2
292. 2
292.2

29 .2
291.2
290.2
290.2
290 .2
290.2
289.2

10
282. 2
282. 2
292.2
282.2
292.2

296.7
291.2
294.2
296.2
298.2

300.2
299.?

2e .22

300.7
300.2
258.2
258.7
299.2
297.2
297.2
298.2
298.2
297.2
297.2
297.2
296.7
296.2
296.2z
295.2

295 .2
294 2

294.2
294.2
294.2
254.2
292.2
292.2
292.2
252.2
29 2.

291.2
291 .2

290.2
290.2
290.2
28s9.2

I11
282.2
282 .2
282 .2
282 .2
282.2
282.2
287.2
292.2
295.2
297.2
299.2
§90 2
300 .2
299.7
300.2
300.?
300.2
299.2
299.2
299.2
297.7
299.2
299.2
297.2
298.2
297 .2
297.2
297.2
296.2
295.2
295.2
295.2
294 .2
294.2
294.2
294 .2
293 .2
293.2
292.2
292.2
292.2
291 .2.

291.2
291.2
290.2
290.2
290.2
290.2
290.2

12
282.2
282.2
2 B2.22802 .2

282.2
2e .22

282.2
285.7
292.2
294. 2

299.2

300.2
299.2
299.2

300.2
299.2
299.2
299.2

2a .22

297.2
298.2
297.2
297.2
297.2
297.2
296.2
296.2
295.2
293.2
294.2
293.2
293.2
293.2
293.2
292.2
292.2
292.2
291.2
291.2
291.2

'2094 2

289.2
290.2
290.2
285.2
289.2
299.2
289.2

13
291 .2
281.2
291.2
281.2
291.2
291.2
285.7
292 .2
294.2

298.2
2 § g 7

2 0 o 2

300 .2
300.2
300.2

300.2
299.2
258.2
299.2
297.7
297.2
296.?
296.2
297.2
296.2
296.2
296.2
296.2

295.2
254.2
293.2

2 5 3 .

293.?
293.2
293.2
252.2
292.2
292 .2
291.2
291.2
291.2

a O .

290.2
290 .2
290.2
269 .2

2 5 9 2

289 .2

289.2

289.a2

COORDINATES
I R THEIA Z

(H1) (EC) (K)
1 1.7e6 45 -0.586
2 1.756 45 -0.293
3 1.756 45 0.000
4 1.756 45 0.293
5 1.756 45 0.596
6 2.756 45 0.979
7 1.756 45 2.049
8 1.756 45 2.342
S 2.716 45 2.i35

Ile 1.796 4! 2.928
It 1.756 45 3. 22

l 2 1 . 7 C 6 4 S . "3

13 1.756 45 3,EvE

zr
t
C

w00
LA

IJ

Press
Time Cyl

I P
(s) (atm)

-5 oo,

-3 ot.
-2 *t.

057.061
1 93 . 935
276. 565
371 .52
465 .932
560.497
655.755
7,t .442
847 .602
944. t7?

1040.973
1138. 776
1239 .265
1339.1 06
14 *4.
,5 *46
16 s*0
18 *40.xo 7 so

19 tt
20 s*e

26 **
31 ***
36 *4t

46 *46
31 :::
56 *..

7t *40664*
71 4.

91 *4*
101 *4*

111 .*,
121 *.4
131 *4*
141 .*t
161 *4*
171 eq.

191 **

201 4*0

7;
(K)

00*40*

...
279 .6
256.9gt2 3 . 92 52 .1
248 .4
246.2
244 .0
241 .3
23 .3
236.7
234.2
2 1.3
2 19 .3
172 .3
169.8

6* *
4.4

4*4

0*4
4*.4.4

:::

40* 

0*.

*0*

0*.

4*4too
40 0
40*0
.*0

Chamber
p

(atm)
1 .045
i .005
1.005

1. 005
1 .006
1. o 96
1 .227
1 .30?
1 .4 1
1.516
1.04

1.793

1.952
1.974
1. 9 79

1.976
1 I 9 7 5
1. 9 73
1. 9 72
I.970t . 9 701. 969

1. 959
I 9 sc3

1. sss

1. 946
1.944
1 .942
I1.941
1. 931
t1.935
1.932
1 . 9 30
1 .927
1. 925
1. 923
1. 921
1 .920
1. 918
1. 9 17
1 . 915
1. 9 14



Table $A - Scaling Run 233: Uncluttered 324-m 3 Chamber, Three 3.27 9-cm Nozzles

Chariber Absolute Temperatures (K) at Locations I

8s .4
265.4
295 .4
285 .4
286 .4
2S91 .2
296. 9

303. 
303.9
304.5s
304 .
305 .0
104.7
304 .1
304 7
303.5
302.5s
302 . 0

300. 

2 99.9
300.2
300.2
2 99 .9
3 00 .0

29$. 3
2 90 A

2 97.6

29? .3

297. 2
297.2
297.1
296.7

216.0|
295. 6
255 . S
295 .2
29$ .4
29. 0
29s .4
2g4 .7
294.4

6

285.4
285.4
28 .5
285 .4
287 .9
29 2 .4

2919 .

304. 1
304 .9
305 3
305 .2

305 2
3034 .
3 o 3 .5
302.5
302.0
30 1.
l00 7
_9 A.9

300 .0
390 . 3
299 .4
299.8
300.0
299.3
299 a1
298 .a
298,3
2597 7
298 .o

297.5
297, 2g7 .2

296 9
296 .5
294.9

295.6, 
29 5. ?

294 .5

294 ,?
294 .5

7

285.2
285.2
i 0 S . a

281 .2

297.2
292.7
296. 2
2 9 .7
302.2
301.7?
3 0 i 2
3 0 4. 2
304.2
303.7
301.2
302.7
302.2Z
302.2
3 0. 2
300.?7
300.2Z
300.2
390. 2
300.2?

299 .2
2 9 1 2

298.7229.

.507 .5

297.2
297.2
297.2296.2- 2 9 7 .2

296.1296.2
2 9 * .

2 95. 

29,. 2

294 .22s .2
294 .2

8
265.i2
285 .2
245 .2a

.7
265 .2

29? .2z

299 .?

302.2
303.2
3 04.2
304 .2
303.2
303.7 3 03 .2

430.

02 .2
302 .2

300 .
3 0 0 . z

309 .2
300.2
300.2
299.2
298.2
218 .2
297.2
A 99z. 2

2 9? .22 9 7 .2

29? .2
2 9s .221? .2

2 9 . 2
297 .2
256 .229 .2

215 .2
295.2
295.2
29 5.2
29I5.2

295 .2

294 .2
214.2
294 .2
293.9

9
2 8 li 2

286. 2

266. 2
28 6. 2
286.228 6 . 2
290 .2
295.2
298.2
3 0 t a 

302.2
304 .2
305. 2
305. 2
304 .2
304. 2
304. 2

303.2
393.2
393.2a
302. 2
302.2
49£. C
102.2
302. 2
301.7a
301.2
301.2
300. 2
299.2
299.2

4 9 9 2

296. 2
2 9 a 2

as9a 2
2 98. 2
296. 2
298.229 7.2

296, 2

296.2
29. 2
296.2Z
295 2
29 5.2
215.2
295, 2

1 0
296 .2
296. 2
2 ad6 a 

2 86, 2

2 39 . 2
94, 2
29. 2

a00 4 2

3 04 2 2302,2
303.?
411 . z

304.2
309.2
303.2
302.7Z

32 2

30t 2
302.2
30* .2
3 1.2
301 .2

309 .23 00.
2YV0
2 9 .

298 .2
296 .2
2 98.2
297 .2

297 
294.2

2046 . 2
254 . 2
296.2
294 . 2
296.2
207.2
995 .2

I 1
2066.2
206 .2

286. 

289-.2

295.?z
299 .2
300 .7302 .
304 72
304.7
3 0 4 .2
304 .7

30 3 .7
303 .2
3403 .z
304.2
302 .2
303.7

30 .2
302 .2
102.2
4114 .2

$302 .2

301 .7

391 .2299 97
3 00 .7

299.2

299.2
298.2
29 7 2
29? 27
297 .2
29?7 .2
296.2
296 .2
296 .2
296 .2
296 .2
296 .2
296 .2

295 .229 .2
295 .2
2Mv . 2
2gw .2

129.

285.2
25. 2285.2
285.2
285. 2
294 .2
297.2
299.7

2 o I 2

301 .2
2 9 . 2

304.2
304.2
303.7

3 o 4 2

3 0 2.7
302.2
302 .2
39 2. 2
302.2

3. .42

302.7
3 02. 2

3 o I 7 

301 .2
300.2
799 .2

239 .2a
2 0 4 2

3 0 2 2

796.2

3 9 2 .

295 .2
295 .2
294.2
295.2
294 .2
295.2

31) 2

292.2
295.2a
295 .2

294 .2
94 .2
291 .2
29342

13

2 9 7 .

285 .2
285 .2

265.2
285.2

294 .
297 .2

302 .2
303 2
30o3 .2
304 .?
304 .2
304 .2
304.2
303.?
303.7
302.2t
302.2
301 7

302.22
301 .2

300, 7
30G .2
300.2
298 .2

29 8 -7
298 .2
298.7
2 9 7 .297.2
297.2
2 9 .2

2 96 .2
2 9 .2
295.2

2055 22 9 s . 22ss7,2
295 .2

294 .2
294 .2294 .2

293 .2

COORDINTRES
I R T7411 2

(II) (DGE) 0114 t . G N 
I 1.716 41 -0.506

2 t.7?56 45 -i a 2
3 1. 716 4! 0o000
4 I.76 I d .293
5 1.5 45 0.50
6 1.756 4! 0.87
7 1.756 45 2.049
8 1.754 45 2.342
9 1.7I 6 45 2.61S

10 1.756 45 2.520
It 1.756 45 3.229
12 1.756 45 3.513
13 1.756 45 3.060

Time
/

(S)

-l
-4
-1
-2
- I
0
1
2
3
4
S
4

7

f8

9
20
21
12
23
14
41
16
1?7

-n 1 9

20
2 1
26
3 1
36
41
46

56
6 1
66
71
a1
9 1

ilt
121
131
141
1 51
1 61lst17l

191
241

Press
CAl
P

WMm)

*.48

.49*4 01

4 997
.490
.486

4 9 3

403

.i7
476

,4 7 4

4 74
-429
.421

9409

*40

*40

*40

*40
.*4

4**
.*4
4*#

*to

04n

0*#
...
*9*

1'
(K)
4.0
409

*0*t

244*
2 62.4
254.^5
754.1t
250.9

2 40 7. 
244.?

240 .7
2 17 .9
235 . 4
231.?
186 .5

.*9

hto 

4#4

*9

*9*

4*0
*o4
*40

s*0

.*4

.*4

4*4

*14

Chamber
P

(atm)

10 08

t. 195
I.3 12
1. 416

I. 59i
I . 7 7

11 . 3 1 

S. . 7 R 

1.657i6

1~748

. 973
1 .974
I . 979
1.*979

. 9 76
1I. 974

1.9 6

2.144

1940

9. 11

1.1131. 931
1.929

9 A

.927
2.9*6

1.94

1. s2

I. 9*4

1. g3f

I .929

I . $21§

as .6

295.6

292.6
296.0
301 .2
303 .1
304 .5
304.5
305 .4
305 .2
305 .4
305.5
304.3
30 2 .?
302 .8
302 .8
302.3
301 .?
301.0O
3 0 9 .5
300 .1
300 .0
30 9 .6
29 9 .7
295 .0
298 .5
298 .5
29a .5
.5* .2

29 7 .5
2970.8
29a .0
297.8
297 .4
296.
296.
29 6.4
296 .1
296 .3
2gs .9
205 .I

29 4 7
294 .
;94.~5

2
284.5
284. 520 4 . s
284 .0ae04 .

290.0e

291.6s

303.0e
303.3

e3 .3 

303.?
302.?)
3 0 1. 

3 0 1. 
301 .2
300 4

299.6
296.7?
299 .3
299 .5
29 .6
298.1I
297 0 .
297 .2
297.23

ae .4

296.6

295 .9
295 .2

29C .

294.9C
291 .0

294 .5

294.1

2914 .
29 3. 

292.24

291 4 

293. 0

3

2 4.4
294.2 S4 4.S
2 04 .s

284 .5
2 7 .9
294 .9
2 9e . 7

302.3
3 Pa2. 3
3 03 .
343.8a
3 03 .9
3 04 .o
3 03 ,9
303 .
302 .1
301 .9

3 00 .5
£77 .2 99.2
299.0o
299 3
299.5
2 98 .
29? ,3
2 97 eg
297.5
297 .5
.547 .2

296 .
296 ,7
296 ,4

296.2

294 .
294 ,0
2 95 .
2 94 6

294 .3
294 .2
213.8
2 93 .0
293 .o

285.5F
285.5n

205,5f

2as. 9 

294. 1
299. 7
302 4
30 3.8
304.2

304 9
30 4 6
30q,6
30, 2
303.3
302.8
392.4
302. 2
301 . 4

300. 0
300.2

309 .3

299 .S
2 9 . 52.9

298.7 
§04 1, 

217. 7
a 97 . 3

2g97 . 0
397.5¢

2g7.4
29?. 1

40fs . 7

29 5. 7
2*1.3

291fi. e

295.0
*94. 5
214.,2

LOI

H

z

7:

r
rZ
x

m
Htz

-w

"n



Press
Time Cyl

I P
(S) (atm)
-5 *4*

-3 440
-2 001

2s .4 73 
274. 735
370 -367
444.400
559 .143
654 480
750 293
8 4 6 .61 2
943. 239

1040. 201
1 137 673
12 3 8 ,47
133B.537
14 .1
15 *4*
16 S*4

- 17 S449

- 18 440t

19 o**+
20 .4.

21 *4
2 J 6

26 .**31 7 *

36 *40

41 *40
51 9 4o
56 *40
61 *40

71 *4.
r

111 *4*
1 21 *4*
131 *4*
151 *4*
161 *40
17J *4*

191 .*o
201 *4*

T.
(K)

4***

277.9

2 g 2 .
249.7
247.2
2 4 4 .i

2,39 ,4
216 .2
2 J4 .1
232.4
2 1 9 .6
171 s.2

6 3 .7

4*s
4*4
4*.

*04
*4*

*.
*44
*04

4*4
4.

*0*

44

4*

Chamber
P

(atm)
±.441
1.001
1. 001
1.0 0
1.001
1 .0 01
i . o i 9
1 .219
1. 2 9
1. 405
1. 503
1.5B93
1.6 7 3
1i. 74?

1? I 7
1.079
1.937
1. 9G6
1.974
1.974
1 .972
1. 971
1. 9 6 5
1. 969
1.966
1. 9 65
1. 9 65
1. 960
1. 956
1. 9 53
1 .951
I. 49
1. 4?

. 94S
1. 943

9. 4 1
1 .940
.g7

1.935
I. 9 32
. 9 30
1.9 28
1.926
1. 925
1. 9 23
1.9 2 1
1.920
!9 . 9!
1. 9 17
1.916

Table 6A - Scaling Run 234: Uncluttered 324-m 3 Chamber, Three 3.279-cm Nozzles

Cbamber Absolute Temperatures (K) at Locations I

261.9
291.9
281 .9
291 9
282.0
293 .4
2a9 .5
295.5
298 6
300.1

30 .7
302.2
30 1 .3
3 0 1.7
1 1. 0
3 0.2
3 0 . 3
299 .3
299 .5
29 . 1
297. 9
2g9 .0
296 .?
296.9 
297.3
29? .
295.?
295.9
295.9
295.6
25 .0
295.0 
294 .6
29 4 .4
294.2
294. 1
293 .!
293 .1
293.0
292 .8
292 .6
292.4
292.3
292. 1
291 .9
291.5
291 .3
290.6
2 9 0 .7

a
260.9

230. 9280 0.9
290.9
'2BBI. i

2g9 . S
297.1

29 9.7
3 0.3
300. 5
3e0. 0
3 0 0. 1
299. 9
299.8
29 9. 5
298. 7
297.7
296.5
2 6.9
296.1 
2915 
291 .
296 .2
296. 0
2 9. 1
295. 0
294.6
2 9 4 .0
29 94.
294. 4
293.3
293.1
292.6
2 9 1. 
291 .?
29 1.7
291. 8
2 9 1. 9
29 1.6
2 9 1. 3
2 9 1. 1
2 9 1.0 
2 9 0 .9
290.4
29.0 1

2E9 .7
299. 4

3
260 O.9

2|00.9
260.9
210.9
21t .2
2 96 .0
2 9 2 .7296.8

2 9 0 .5
299.?
300.2
301.0

3o00.3
300.2
2q999
2g99.5

2 9 7.8
296.?
2 9 9 5

296.2
295 .
29S5.5

296.0
295.3
295.02 9S 6 I
2 95.1

294 .1
29 4 .7
294.2
293.5
292 .7
292.2
291 .7
29i .
291.9
291. 
2 2 .0
29 1.7
291 .2
290.9
2 9 1. 0
290.9
29 0.5

299.4

4
281. 9
2681. 9
28 1.8
291.9

202.7
2i8. 1
294. 2
297. 3

300.6
101.5
302.0
JO 9 9 5

301.3
3 0 . 4
30 1. 0
300.4
299.5
2 S 6 5
29 6. 
29 7. 6
296.9g
296.5s
296 .2
296. 7
296. 8
296.5
296. 2
296.0

255, 2255 .2
2 9 4 . 729 4.?294.5
293.3
293. 1
29 2. 6

292.4
292.7
292.9
292.6
292.2
291.3
291.6
291.6
291. 0
290.7

290.4
290.3

S
291.9

281.1
282.6e

293 3

295 . O
29?.?
2 9 g .29.

300.9a

302.0
3 01. 4
301 .7
302.0
300.9q
300.2
299.0
299 .6e
297.5s
297.7

296.9
296.3
296.7
296.5
296.7
296 .2
295.?
295.2
295.0
2 94 .5
294 .S
293.4
2 93 .2
292.6

292.7
292.7
292.9
292.7
292.2
291.6
291.6
291. 7
291.2
2so, n

290.4
2 90. 1

6
281.9

291.8

283.629o3 6

295.2
299.0
299 .6
300.6
301.7
301 .S
301.?
301.9
301 .

300.0O
299.8
298. 9
259 .7

297.9
297.2
296 .9
296.8
298.6
296 .7
296.4
295 .9
295.9
295.2
294.9
294.?
294.3
293 1.
293.9
293 .1 
292.9
292 .9
292 .9
292.?
292 .4
291 .9
291 .7
2 91t.6
291 .4

29 7 . ^

290.8
290.2

2 B 1.2
261.2
291.2
21I .2
291.2
2 8 I .2
285.2i
290.2
293. 2
296.?
296.2
299.2
300.2
300.2

23 0 ,2

300.7
300 . 2
3 O a .2

300.7
299.7
299.2
296.2
297.2
297.2
297 .2
297 .7
297.2
297.2
296.2
296.2

2 9 9 .

291.2
255 .2

295 .2
295.2
294.2
294.2
293.2
293.2Z
292.2
292. 2
292.2
292.2
292.2
291.2
291.2

2 9 7 7 
2 9 0 2 

29 .2

I

261.2
261.2201.2

261 .2
261.2
2b It 2

290.2
293.2
296.2
297.2
298.2
300.2
300.2
301 .2
300.2
300 .2

2 90 ,2

299.2

298.?
299.2
297.2
297 .2
257 .2
297 .2296 .2

296.2
296 .2
295.2
295 .2
29s5.2
294.2
294.2
293.2
292.2
2 92.2
292.2
292.2
292.2
291.2
29 .2
291t.2
291|.2
290.2
290.2

290.2
290.2

9
282.2
292.2
282.2
282 2
292.2
282. 2
28. 2
29 22
294.2
296.? 
299 2
300.2
300. 2
301.2
302 2
301. 2

301.2
3010. 2300.2
3 00.2
299.7
298 .2
296.2
298 .2
291 .2
257.2
29?. 2
297.2
297. 2
296.2
296.2
296. 2
295 . 7
295 .2
29 5 .2
294.2
294.2
293.2
293.2
293.2
293.2
292.2
29 2 .2
292.2
292.2
292.2
291.2

294.2
29 1 .2

10
292.2
292.2
262.2
282 24 2 2

282 228 a 22

296 .2

294 2
296.7
299.2
299 .7
300 .2
30 2.
302 2

3 01 .2

300v.2
291.2
299.7
299.229 se 2
298 2

298.2

29? .2
2 9 7 .2
2 9 7 .2
2 9 7 .2

2967.2
296.2
296.2
2 9 6 .

296 22 s 5 2
2 ss 6 2
2 94 6 2

2 94 2

2 9 3 2 

2 92.2
292.2

295.2Z
294 .2

27 9 . 2293 .2

293.2

I11
282.2
292.2
292 2
282 2
2 02 2
2a82 2282 .2

292.2
295.2
297 2
299 2
3L00.2
30± .2
301.2
302 2
301 .2
301 .2
30 1 .
300 2
300.2
299.7
299.2
298.2
299 .2
2g& .2
297 .2
29? .2
297.2
2 9 7.2
296.2
296.2
296 2
296 .2
295 2
295.2
29 .2
294.2
293.7
293.2
293.2
292.2
292 .2
292.2
291 .2
291 .2
291 .2
2 9 1 .2

2 9 6 2 

291.2
291 .2

12
282.2
282.2
262.2
282 2

292.2
282 2

292 2
295 .2
2 9 .7
296.2
299.2
300.2
301. 7
301 .2
300.7
300 . 2
300a. 
299.7
299. 2

299.2
296.2
299.2
296.2
297.2

296.2
296.2
296.2295. 2

295.2

295.2
255.2
294.2
293.2
293. 2
292.2
291.2
292.2
291.2
291.2
290.2
299.2
299 .2
290.2
290.2

289.2
289.2

13
2 8 .2
2 8 .2
2 1 .2
2 9 .2
261 .2
261.2

292.2
295.2
296.2
298 .2
299.2
300.2
302.2
302.2

2 n I ,2

T4t .2
299.?
299 .2
299 .2
299 .2
297.2
299.2
297 .2
296 .2
296 .2
296.2
295.?
295.2
294.2
294.2
294.2
294.2
294.2
294.2
293 .2
293.2
292.2
292 .2
252.2
292 .2
291.2
291.2
291 .2
291.2
290.2

290.2
290.2

C00RDI llnTES
I R THETA 2

(H ) (DEG) (1 
1 1.756 45 -0.586
2 1.756 41 -0.293
3 1.756 45 0.000
4 1.736 45 0.293
5 1.716 45 0.586
* 1.756 45 0 97
f i./75b i;5 4.IJ4
a t.716 45 2.342
9 1.716 41 2.635

10 t.7s6 45 2.926
it 1.756 45 3.220
12 1.7556 45 3.513
13 1.7e6 45 3.006

z

00

1-.)
(-a



Table 7A - Scaling Run 235: Uncluttered 324-rM3 Chamber, Three 3.27 9-cm Nozzles

Chamber Absolute Temperatures (K) at Locations I

6 7
283 ,9 263.78

283.9 283.2
293, 9 23. 2
783. 9 03 .2
283 .928.7
299 .8 266. 2
297 .1 253.2
299 .4 295. 2
301. .9 P7. 2
303.0 300.?
302 .4 302.2
3033 302.12
3 3 .5 3 0 2 . 2
303.8 301.2
303.3 301.7
30 2 .7 3 0 . 2
301.9 30C.7
300.?7 30l 2
300.9 30a.2
300.0 30a.2
751 .3 259.2
299.2 299.2
293.5 299.2
29 9 .5 2 9 . 2
2S9.5 259.2
299.3 299.2
298.5 290.2
297. t 29 7.2
2 7 .0 2 9 7. 2
29? .1 29 6.2
296.7 296.2
2Ybi . 2 9 6. 2
295.7 295.2
295 .7 295.2
295 .7 295 .2
295.4 254.2
294.6 294.2
294 .9 294.2
294.5 294.2
294.6 294.2
294 . 2 9.2

4 r.; i .7-c

293.9 293.2
293. 9 293 .2
793.9 293.2
253.3 292.2
393.3 292.2
292,6 292.7
292.4 912.2

p
283.2
2R63, 2
263.22 8 3 .2
283 .2
203 .2

292.2
2 15 7295 .?
3 O I .
302.2
32 .2

301._2

301 I.2
3 00.?300 .7
300.2
300 .2

299 .2
2,9 9 229 9.2
29 9.2
299 g.2

299 2
2 9 ? 229? .2
2 9 7 .2
2 97.2
296 2

295 2
2 5 4 2
2s 9 42

2 9 4 2293.2
294.,2
214 .2
294.2

292.2

294.2

2g92 _2

292.2
292 .2

9
2837 2

28 3 2
2 8 3. 2

283. 2

2 9 3. 2

202
2932299 .2

37.

3 0 2. 2

3 0 a 2

30 2
302.2
3 2.2
302.2
392.230 .
301 .2

300.2
300 .2
300.2

299.?

798 .2
297.2

7. 2

z 9?. 2
796.7

296 .2
296.2
95. 2

296.72
795.2

9 5 795.294. 2
294.2

94. 2
94 .2

293.2a
793. 2

297. 2
292.2

I0
283. 2
283 2
2 3. 2

23 .2
283 2
2 0 7 .2
293 2
296 .2

301 2 2

3 0 2 .23 02 . 2
302.2
3 02 .2302.2Z

3 02 . 2

30t .2
301.2
3 0 t .2
3 e 0 2 300 .2
300.2
30 0.2
300.2
300.23 g9 . 2
3 s8 . 2299.2

296 .2

2ST. 2Z2g 7 . 2

25% .2
295 .2
2 9 5 .2

2 9.2
2 95 . 2
2 9 5 .2
294 -2
94 .2

£7 .4. 

294 .2
2 94 .2
293.2

793.7
253 .2
292. 2

2 0 3 . 5
783.2
as3 .2

28 3.7a
203 t
283 .2
288 7

2 9 5 .2
299.2

302.2
3 0 2 .2
302.2
303.7
302.2
302.2
301 ,7
301 .2

301.2

3e1 0 22

300.7Z
300 .2
300 2
300.2
2 993.7
296 .2
296.2
297.2
297.2
297. 2
29? .2
296 .2
296.2
295.2
295.7
295.2
2 9 5.2
795.2
294 .2
794 .2
s4.7 .2

293.2
293.2
2 934.2
2593 .2
292.2
297. 2
292 .2

2
232

283 .2281.2
283. 2
283 2
286 .7
293.2
25a6 7
292.23906 2
302.2
301 .23 0 1. 2

307.2
301.2
301.27

3 01 2

300 .7
30. 2
3 tl 2

300 2
3 .2
300.7
299.7
299. 2

2 19 6

299 2
29 2
297.7
797 .2

297.2
296.2§

2 94.2
29 4. 2
293.7
293.2
293.2

294.2
793.2
292.7
292S.2
292. t
792. 7
292.2

291,2g

13
X R3 2

2 3 .2
203.2
283.2783 .2

287 2
792.72

797.2

302 7 2
3 0.2
303.2
303.2
302.2
302.2
300.7
360 .2
160 .72

o 7
300.2
300 .2
2 9s . 7
299.2
299 2
298 .2
298.2
297.2
297 .2

2 9; . 2256.2
296 .2
296.2
290.2
295.2
215 .2
295 .2

294.2
294.2
2 9 4 .2
2g3 .2

293 .2
293 .2

2 93 .Z

2 9 2 .2
2 92.2
295.2
792 .2

COOR6 HAITES
I R IHETA Z

01) (bEG) Ut)
I 1.,56 45 t0.186

3 1.756 45 0.o08
4 1.756 43 04.93
S 1.716 43 0.X56
6 1 756 45 0.670
7 1.756 45 2.049
8 1.756 45 2.342
9 1.756 45 2 63!

10 1.756 45 2.928
Il 1.756 45 3.420
12 1.756 45 3 .13
13 1.756 45 3.006

Press
Time Cyl

t P
Cs) (atm)
-5 4*0
-4 *
-3 44;
-2 440

-1 *4*
094. 653
163.367
276 .313
36Y.86?
463. 959
556 .772
654 .061
751. 306
847. 4 6
943.9 80

1040. a9a
2J.38. 020
1237. 160
1337. 680
14 4*
15 *o4
16 4**
17 4*0

21 444
26 t*0

41 4*4
A *

61 ***
6% ***
71 4*0
31 '*0

9¢1 ;0*

12t. 4*6
iJ; 40

141 'oa
15$ ;**
)6f 94*
1 71 **s
t1~ *4*

291 440

T,

*0*

300 .
7Gb .2
256 .3
254 .9
253 .8
24 . 5
2 45 .?
243.1
240 .2
2 37 .1
235 .2
231 .5
182 .
164 .5

*44

404

444

4*

44*t
*4

4*.

Chamber
P

(atrnl

1.00±t

49 .01

.0 01

10 72

1. 4 2 4
1. 5 31
1. 6461.1

1962I.6 J1.865

1. 92 3
1. 964
1. 9 74
1.9 73
1 .S71
1.970
1.9 68
19 67

t . s

1. 9Y4I . 564

1.95 4t.95a

1.4 3
9 233

t .945J 

1. 9 29
1.927
1. 932
t . 9 2 4

I . 2 1@

t w17
1.915

2 0 3 .9
.501. *
263 .9
*03 .91?03 . 9283 .9
284 .5
291 .8
797.1I
3900.2
302 .2
30 3 .1
304 .0

304.5

304 ,4
303 4
102 5

3 0 .4
301 .2
299 .7
299 ,0
29 6 7
299 6

296 .2f
299 .0
Z 9 9 .O
2 9 S .5
296 .5
2 Ij 7 .296.0

296 .8

763
296 3
2 9 6 .296.50

295.7
295 .2
294 9

29 4 .
A 9 4 e

293.80293 .8
293 6
293.4
292.2
293. 1
292.9

2
283 ..0

281.0
283. e

283. s

295 .6
299. 2
30 . 3
3 0 1. 9
303. 1
30 2. 4
302.7
302.73 0 3. 7

302.2
3 0 2. 2

300 .2
300. 1
320 . 029 .
297.7?

297.8a

297.4
797.9
297. 3
296.8
296.04
295.e9
z9s. 0

295 .2
295 .2
794.8e

793 .2

292.6s

292 .4
291 .7
291.4

3

282.~9
2 e 2 .

z2 .s 
2S2 .9
2 8 2 .9

288 .0
2 3 i . °
295 .7
298.0
3 0 0 .6
301 .8
301 .9
302 .4
302.9
3 0 2 .9362.6
307.7
3 3 .1
301 .7
300.9
300 .3
299 ,0
298 .6
29?.?

298.0O

2 960.1
297 .9
796.2S

296 .02g5 9g

2 9 6 , 

25.295 .5
215 .2
295.2
9222 9: 4 

2g13 . ?293 .?

2 93.4293.5
293 .7
293 .

2 943 .3213.2
292.6

291 7291.?

4
263. 8

60 3. 6
*83. I
283. s
283 9
23 8.7
796.1t

302.56
302.62

30 .1 9

1 0 2 .

31 0 2.6

303.81
303.6a

303.8
301.6
302t.29

3091 .
300. 4
799,5S
298.P6

299. 1
299.0 
299 0.

26. 4
2 sA.9

294. 7

296.5l
296.72
296 0
295.9
294 6
294 5
294.2
294.0
293.9

294 .

2g94 .

293. 1
293.1
2 9. 4
29 2.9
292.6

5
283.8|

2 8 0 283.6e
283.9e

283.8a
204 3

2 9 6 .296.9S
2 ,^ . a
299.8302.1
302.8a
302.7
303. 5
3 03.
3 03 .
3 0 3. 
303.3
302 0
301.6f
301.9§

7g99.5
295.4
298.5s
297.0
296.8|

756, 7

296,2

795.8g

294 .5X

293 , 9
294, 1
294,t4

4.54
293.9

293. 1

292 6
2 9 6 2

9s .6 
2 f5 4

4t
&0
z
Sr

Az

rl

I-

H

H

IZ

0

In



Table 8A - Scaling Run 236: Uncluttered 324-m 3 Chamber, Three 3.279-cm Nozzles

Chamber Absolute Temperatures (K) at Locations I

4
289 .8
299 .8
289.8S
289 .8
289g.8
291.7
298.2
302 6
30!. 8
30a .7
309.7
3JO.0
310.5
311 .1
310.4
310.5
309.8
308.7
308a 1
30?.5
307 1
306i 6
306.
3 05 5
3o5.2
1AS.4

304.5
:304.6
303.8
303.8
303.3
303.1
302.?
302.5
301.5
300.S
301 . 6
302.1
301.4
301t.3
301.2
300.9
300 .8
300.2
299.9
299.9

299.5

299.4
299.1

5

289.8
289.8

289 8
2 92 2
29 9.5
302.7
306 3
308 5
309.6s
3 10 .1

311.3
3 10 .0

3 09. 8
3 0 .7
308.0
306.9
.3 66. 7
3h6 4
305 6
305. 3
305.0O

304.7
304.5
303.83
303.8
303.9
303. 1

3 02 .4
3 02 2 302.4
302.2
302.2
302. I

3 0 1. 5
3 0 1 2
301 0
300 .9

300.5
300.3
2g99.5

299.6u
2 9 9.3
2 9 . 5
2s9a .7

6

289.9
289.9
289.9

293 .0
300.3
302.9
306.6
309.4
309.5
310.0
310.5
311.0
309.4
310.2
310.2
309 .3
308 .
306.8
300 .4

305 .8
305.0
305 2
3 0 5 4

305.1
304.2
303.7
304.0O
303 .9

303 .2
302 .9
302.7
302.9
302 .2
302.3
30 2 .2
301 .8
301 .6
301.0
30 1 
300.9
300.9
300 .6

299.5{
2 9 .5
299.1

2g I .2

289 .2
289.2
29,.9 2
289 .2

283.2
293.2
302 2
306. 2
308.2
307.2
308.2
309.2
308 .2

308.2
307 .2
306.7
3060 2
30b 2

305 5

305 2

3 0 3. 2

305. 2
304.2
303.2
303 .2
303.2

3 0 1. 2
302.2
302.2
302.2

301.2

3 0 1 . 2
301.2
301.2

3 0 0 2
301.2
300.2
300.2
300.2
300.2

259g. 2
293.2
299 .2

299.2
298. 2

288.

299.2
288.2
2E9 .2
2E9 .2
219.2
294.2
299.2
301 .7
306.2
306.2
307.?
308.2
308 .2
308.2

308.2

307.2
307 2

306 2
306 2
305.2

305.2

3 h X, 2

305.2
3io3 .2

J4 0 8f

304.2
303.2
304 .2
303.2
303.2
302.23 6 .2
3 0 .2

3 0 5 .2

301.2
361.2

301 .2
301.2
300.2
299 .2
300 .2
300.2

2 9{ . 2

299 .2
29 .2

0 -2

2 9 8.4 2
298.3 2
2 9 8.4 2

9
2s9 . 2
298.2
290. 2290.2

290.2
290.2
294 .7
30 1. 2
303.7
307. 2
303. 2
308.2
310.2
308.7
3 0 2

3019o. 7

309. 2
308 .2

30? .7
30?z 2

30? .2
306 7
306 2
306 2

306 .2
304.2
3 0 S 2
304.?
304. 2
303. 2
303.2
303. 2
303.2
302.2
302.2
302.2
301.2
301.2
300 . 2
300.2
300.2
3 0 0. 2
300.2
300 .2
3 Ju . 2
300.2
299.2
259.2

10
2 9 0 .2
2 90. 2290.2
290. 2

290.2
290 .2

3 03 7

230. 2

30B 2
303 .7
306.2

3089.7309. 2

3 i . i
309 2
308a.2

307 .2
307 2
307.2
3')? .2

306 2
306 .2

306 2
3C6 .2
3 0 6 .2

305 .2
305.2
304 .2

304.2
303.2
303.2
303.2
303.2
302.2
302.2
302.2
302. 2
301.2
301 .2
300.2
300.2
300.2

3 oO 4 2

219.2
299.2
299.2

II 12
289.2 289.2
289.2 289.2
289.2 289.2
28s9. 28 9. 2
289.2 289.2
290 2 289.2
295.2 293.?
301.2 300.2
304.? 303 7
307.2 306 2
301.2 301 2
308.7 308 7
3t0.2 309 2
308.7 308 7
309.2 309 2
3iO.2 Jo9 7
309.2 306 2
308.2 300.2
307.7 306.7
307.2 306.2
307.2 306.2
307.2 306.2
307.2 306.2
306 2 306.2
306.2 305 7
306.2 305.2
306.2 305.2
305.2 304.2
305.2 304.2
304.2 303.2
304.2 303.2
303.2 303.2
303.2 302.2
303.2 302.2
303.2 302.2
302.2 301.2
301.2 305.2
301.2 299.7
301.2 300.2
3 0 1 .2 2 9 9 .2
300.2 299.2
300.2 299.2
300.2 299.2
300,2 259.2
300.2 299.2
300.2 298 .2

V . 2 29 4 4 . -~
299.2 299.2
299 2 298.2
299 2 298.2

13
2a8 .2
289 .2
219g.2
289 .2
269.2

299 .22 9 3 .7
2 9 9 .2
303.7z
3 0 6 2
3 o 7 .230? .2
308 .2
3 0 9 .2

309.2

309.2
3 09 .7

309.2308 .2

307.2
307.2
306.2
306.2
306.2
306.2
305.?
305.2
305.2
303.7
304.2
304.2
303.2
303.2
302.2
$302.2
302.2
301t.2
3010.2
301.2
300.2
300.2
300.2

299.2
299.2
299.2

299.2
298.2
298.2

32ga 2

COOR91HRIES
1 k IHEIR Z

(I) (DEC) (MI
I 1.7?6 45 -0.5s96

2 1.7i6 45 -0.293
3 1.756 45 0.000

4 1.716 45 0.293
5 1.756 45 0.586
6 1.756 45 0.07e
7 1.756 45 2.049
a 1.756 45 2.342
9 1 756 45 2.635

t6 1.756 45 2.923
11 1.756 45 3.220
12 1.75'6 45 3.5e13
13 1. 756 45 3.606

z
co
x

PZ1

10

00

Ia?

Press
Time Cyl

r P
(s) (atm)

-4
-3 to*
-2 e*
-1 *4*

1 77. 442
272. 673
3i66.622
461 .273
558. 027
653. 524
7 49 . t1 7
8 45.9 05
942. 592

±11J9 . iiW

1137. 957
1238.9 388
1338 .5 1 4
14 *to
15 o**
16 *4*

.,, 1 7 

19 *4*
21 9 o

26 oat

36 on*

46
51 *4*
56
61 *no
66
71 40*
81 *44

gt1 *40
111 *4*
131 *o*
141 ***
151 j**

191 *4*
191 *4*
201 o*4

{K)

0**
4*4
4*0
0***

296.3
26 6.8
265 .1
261 .7
259 .8
25? .2
253.2
249 .5
247.1I
244.4
24i .7
236.8
176.7
1 76 7 

s**
0*4
4*0

0**4*4

0**
444
0**e

4*4
4*0
4*4
4*0
4*0
*44
4*4

4**
44
4*ig
**0
0*0

44**
4*4 
444 .

Chamber
P

(atm)
-999

.999. 9 9
-,.9
-999
.999

1.086
1. 2 19
1. 334
I. 441
1 . 5o66

. 5 9 4
1 .625
1 .749
I .a 9

i .93?
1. S374.964

1.9st9

1 .9g64
1. 9 63
X .9 6 I

1. 9 5 7

1.952

1 .946
1 .943
1 .941
1 .9 3 9

1. 9 39

1. 9 3 9
1.9 36
1. 935

. 9 3 2
I .9 2 9
I .9 2 6
1. 9 2 4
1.922
1. 920
1. 9 19
I1.91?
1.915t 

I1.913
I . ses

1 .909

1.908 

290.129 0.1
290 0
790 .0
29 0.1
292.8
300.4
303.9
307.2
3 o 9 .
310 .3
3 11.3
311.3
310.2
311 .0
s1o .5

30 .9 
3099 0
307.6
306.3
305. 9
3 0 6 1
3 0 6 1
305.9
305.5

305.0
305 .O
30 4 .5
304 .2
303.9
303.5
302.6
302.6
302.6
302.4
302.4
302.2
302.3
301.?
301 .2
300 .9
300.5
300.5
300.4
300.2

00 . i
299.9
299.7
299 .5

2

2s a a9286.8
299.9
2 8 9.g288. 9

2 9 I 2291.2

302.4
305.7
30?7.6
3093.9
309.6
301.8

3 10 2 4

3 0 9 .
3 0 9 .

3 05 5

309.!
304.3

3 0 4 .

307. a

306.9O
305.4
304.7

3 0 2 .6
3 0 2 .4

304.8

30 1. 5

304.0
303.9g
304.0
303.4
303.1

302.4
301 .5

3a 0.9

2 9 9 .

2se . s

301.13129 7
300.8 
300.4 

3
298 .8

2689.8

298 .8
290.0
296 .2
301.33 0 13

30 7 .9
308.9
308.8
309.8
3 iO 9 a

369 .6

309 .2
308.0
307 3
306.5
3 n 6 .

305 7
305.3
304.6
384.1

303.4
303.7
303.0

302 .6
302.4
301.8
301.6
301.0
300.2
300.9
301.0
300.7
300.3
300.1
300.0
299.1
299.0O
299 .0

298.6
298.2
238.0



Table 9A - Scaling Run 237: Uncluttered 324-M3 Chamber, Three 3.279-cm Nozzles

Chamber Absolute Temperatures (K) at Locations I

4

2aI

2 9

28,1.9
281 9
291 7

280 7
240 3
292.2
295 7
296 4

298 56

299.2

299 4
298 0

29 .

295.?Z
29? 6

297 2
297 4
297 3
2q7 3
296. 9
296 6
296. 4
296.0
295 6
294 8
294 8
294. 2
293.1t
292 9
2 92.4
292. S
292 4
792.3

291 4

291.11

29a 2
289.7n
289g.6X
26 9. 5
28@9.9e
288.9- 

5

20: a

2P1 8
D93 l

9e b

2 q 9q

795 5

Ž ? 99

290 5

2 9 0

2 9 71

299 5
239 5

299 S 

29 57
29?. 2

29 1 4

29? 2
29? 1
29? 1

2 96 42se. 129! -7

295 5

294 80
294 g
294 -7
2 9. 4
293. 0
292. 5
292 4
28 2.4
292. 2
297 6
292 2
20 9.4
290 .1
290v.9

2 ax 0

2 4.3
269.8
289.5
289 .2
288 9
288.8e

6

28: .6e
21?

283 - 6

79A .4
203 .2
2 9 ; .295.6
26 '9

299 5
30(e 

79 .4
296 4

2 9 9 
2O98 3 
2 97 $3

9 6,8
296.8297 - 1

297.296 A29g6 ,5

295. 6
2 95 . 4
794 7
2934 
294 6
293.,5
29q2 5

29 . 9
2924.
729.4
292 6

29±1. 
290.^9
290 .6

299 ,4

*89 .4f

*88.6S

7
281 2
_ . . _

281.2281 2
2 q1. 2

283 2
28e 2
792.2
295 2

i~ 22 9 7

290.2297 - 7

2986?

2 9 '7

798. 2297.7

29? 7
297 .2

29? 2

297 2
296 7
296 .2Z
295.2

Z25 2

2 .5 Z

299 2

294 2
292, 7
292.2Z
c92.2
292 .2

292 .2
2 91. 2
2SO1.2
790l .

299@ 2

269g.2
289s.2
26 .2Z

8
2 8 12

281 2
281 2
280 2

2! 974291 2
294 2
296 2
290 2
299 .2

956 . 2
29 9.2
2997. 2
299 2

2 9 8 .2298 7
2987 2
299 2
298 .2

2S7. 9 2

2 S 7 .2297 2
297 2
296.?
296 .2
295 7
295 2
295 2
2 9 62

294 q.2
293 .2
2 92 2
2 91 2

25t 2
2 92 .2
292 2
292. 2
29t .2

291 .2
29 9.2

29u .2
2 9 .2

2es 22
2 9 .22

289.2
269 2

266.72

S
222

C!n 4)

282 . 2

182 .92
282 2

291 .2
294 a 7

380. 7

309 7

36J1 2

9 10 7

299 .2

2e 92

300 2
2995.2
299 2
298.?
298. 2
298 2

29?. 229.7.2

29 1 2
234.2
293 2

293 2
293.2
29 3.2
293 2
292.2
292. 2

7 92. 2

291.2
2 91. 2
*91.20
*98. *
798.2
298,7 

10
282.2

282 .22 1 
2 02 .2

284.?
29 .2
2 a S 

2 9 2 

3s . .)
3 0 . 2

2960.7
300 .2

310 . 2
239 .2 299.2

299 .2
298 .2
298 .2
298 2

4 9 S 

29? 7

2 9 4 .

29? .2
29? 2

2 9G 4

2 90 .

295 2
295.4

293 .2

293 .0
2X3 .2
293 2

292.2
2797 . 2
'2GI Z5

291 . 7

Z290 .2X
2 90.12

290 .2
209.2. 

1

2 8 2.2

2 f$ Z 2
2 .2 2

20 3 . 7

290' .2F
2 9 3 . 7
204 2

297 2
298 .2
298,.7
2q8 .2
298 .2

2 99 2

2 9 7 .2

2 9 7 .2
2 9 0 2

298 .229e .2
298 2
2 9 5 2

298 .2290 2

29 . 2

29? . 22 9 . 2
297 2

294.2
2 S ? 2

2 9 4 2

294 2

2 9 4 2
293.2
293 .2
293 .2
293 . 2

2g2 .2

292 .22352 .2
2 9 .2

297 .22 5 I.2

29 0 .2
29* .2
29 0 229 9 2
2 5 .2

02
202 2
Ž82. 2
28. 72
282. 2

2e8 2779. 2

2en 2

2 1.7

to 9 . 2

291 2

291 2
280 .2
286. 2
292.2
49 . 2
29? 2

297.2

296 .2
49g7 . 7
297.2
296. 2
296.2Z

206 2

201 2
790 2

289 .2
298 .2

289. 2
280 .2
291 .2

290 .2
29? .2
2c98.2
289.2

290.2
289 2

288 .2
289S 2

1 3
261 2
2I1 2

261 2

262 Z281 2

285 7

2q96 2
11 9 S . 2

292 2
295 7

2e 9 2

250 2

2 9 0 2 

2 9 7 .2

297.2
298 2
298 2
298 .2
298 2
298 2
297 2

2 9 7 .229? 2
29? 2
293 7
296 2
296 .2
255.2
235 .2
294.2
294 .2
294 2
29422
225 2
292 2
2 9 2 .2

297 2
292.2
29t .2

2 9 l 2
297 .2

290,.2
296.2
2 9 .2
289 .2
283 2
289 .2

CO OR ('I H 41
I R T18 61 Z

(9) (06E) Mt
1 0 000 0 0 -_ 6. q
2 0.000 00 -2.93

4 o,0 0no 0eo,293

5 9,000 00 0.586

7 Q.00o 0o 2,049
8 0000 On 2.342
9 0.00l 00 2.322

11 0o0 00t 2n .920

1: 0.000 oe~ 3.220
12 0.000 00 a 1 . 1 q

Time
I

(0)

w.5
-4
w3
"2
-I
0

2

$ 3

4

6

10
19
12
23

24

s1
16
17

19
20
21
26
31
36

46
51
56

71t

81

t1

721
712

a 51

171
181
~1
011

Press
Cyl
p

(atm)
4.1k
91

t94*

9*0

497
4 497

4490
.9 4g

,4 9 0

.476
.456
.4 3t 543'5.43!

*40

*4*

*40

.**0

*4
a a*

*4*
.. *

*4*
.**

r,
(K)

*0.1

0*-

253 6
749 9
24.7 3
244.?
242.4
240 .?2 $38.5

2 3 8 .5
2,3 .f 
2 a 2 ,5
232,52

228.4
2'.it
165 .1

004

04

04
04
40

0**
000
0*0

4*4
000

0*0

0*4t

*- 0

0*4
_*_

0*0

Chamber
p

Watm)

. 9 7 9.979

. 9 7 9
1I.02 5
1 14?
1 76"e
1 .363
1 436

1 I54

.1 75
1.874
1 92.3
1.937
1 938I .9 2 

1 93§
I .9 3 3
1 .9 3 0
t 9 3 o
1I935

t 2 9

I9 2 4
t . 2 1
1 .81 
1 .91 
1 .9s164

1.910Q

10 9 3tZ

1.996
1.902s
1. 90W7

1 . 897
1, 893
t1. 893

1 .862t
1. 888

29 8I 

293 3
2 4
294 43
2 &1 A 4 
2 9 6 6 
298.6b
299 7
30 t 3

3 0 1 . 3
302.2

3 0 2 .3
3 0 1 .8
301 .4
300.8
238 0 
2 9 g 9

2 9 7 9 
297.9
2 9 7 .297.6
297 4
2 9 7 3
2 9 7 .
296 .8
2 9 6 7 
296 .0
299.2
2 9 5 2 

2 9 4 .7294.?294 5
2 9 4 .5

2 9 3 .8
2 9 3 6 293.8O
2 93 .0
292.2
292 .42 9 2 2 

291 .7

291 .5
291.0

294 .2

289 .7
2 9 .5
289 .3
209 .2

20.0 0

209 8280.8

283 4
286 .0
291. 
292 .4
294. 5
29b . 7
296.8

2 5 C .
297 7
297 6

297.42 9 Z

297 6

296 .5
2g9 .4
296.4
296 1
295 8
2 s.$4

295. S
2 9 5.

294 43
293 9
2q3 9
293.5
293. 3
292.8
292.6
292.4
2 9 . S

293.1
292 4

2 a a. 

297.9 

2 8 . 3

2e9 5

288 8

2882.

-2' 0 9

202 4
2a7 .7
277 9

279 5
279 4.
2 79 . 4
200 6

280 .3

;79 7
201.4
290 .4
295 2
295 .1
2 9 5 .5
2 95 9?
2 9 6 0
295 9
245 ,6
295 2
295 2
294 .8
294 5
294 2
293 3

93 v

292 4

290 A
290 .9

241 6

200 .4
29G ,4

289 3

280 .6

287z.9

C/o

0z
4.n

r
LI'

6;m
rr

(tH

2n
M
M

-A

Cl

h

z

r~

4Z



Table 10A - Scaling Run 238: Uncluttered 324-rm3 Chamber, Three 3.279-cm Nozzles
Press

Time Cyl
t P

(s) (atm)
-5 ***
-4**
-3 too
-2 *oo
-1 *4*

091 .796
;7e.06i
272. 122
3C6.344
4621.04 t
56 . 344
748.1E1 9
844 .694
942. 585

1039. S92
1 1 36 . 7 1
1237.422
1337.027
14 **
15 *0*

n 1 6 *4*
17 *o*

1900i9 *0*
20 **
71 *4*
26 oo*
31 *0*
36 *4*

46
51
56 *4*
61 *
66 **
71 *oo

s*
81 *4 o

I St t91 6 *
121 *4*
131 too
141 

161 ***
171 w**

191 *4*
201 9 4*

(K)
0*0
0*
4***
4*0
*0*

277T.2 g 7 . 9
2£3 .9

252.?
2 4 9 .
2 4 5 .5249.8

2 39 .3
237.5s
234.72 3 C .

2 32 .6
227 . 5

159.2
4*0
**.
0**

0*14

090
4*4
0*0

*00
4**
4*14

*00
4*0

4*0

0*4

0*0
*0*
*40*
0*0

**.

0*0
4**
*0*
9*0n

0*4

4**
*0

0**

4*14

Chamber
p

(atm)

.983

.9 as

.9 95
985

9 06

I.2 915.s
1 . 178
1. 291

1. 488

1 .9 3 9

I . 651
1.722

1.8SS8

f916

1. 929
1 .941
1i 941

1 . 9 3 4
1. 9 39
1.916

1. 934

.9 164
1.93

1.932
1.927
1.924
1. 920
1 .9 18 
1.9 6

I .age1 

I . 9 12
1. 9 9 4
1. 9 09
1 . 9 7
i. 9 0
I . gas
1 .900
1. s9a
I1. 9 6

1.9934
1.8913

I.9as

I .8 81.885a
1.9847

Chamber Absolute Temperatures (K) at Locations I

280 .1
280 .2
280. 1
28 0 1
28 0 .1
281 .8
28 9.1
294.7
2g97 .s
299.3
301 .4
.391 .3

30 I .4
3 o 1. 7
301 .9
30 t.2

29 .5 
297 .8
297 .4
296 .8
296 .4

29 6 .4
295 .5
294 .9
2954 1
294 .s
294.5
293.9
293 .5
293 .1
292.4
291 .9
2 2 .4
292 .3
292 .0
292 .0
291 .4
29 1. 1
290 .9
29 .7
29 0.6
29 0.4
290. 1
299 .6
28. 94
289 .3
209. a
2 a .

279.1
279. 1
279 .1
279 .2
279 .1
27S9.4
284.2
289 s5
291.1
292.8

2 7 9 .

296.9g
296.2
296.7?
295.1s
'200 .

292.2

2 g 9 4 

295 .2
295.5X
29 . 1

295. 2
294 .6
294.4
294 3

291.9

293.3

2 9 5 

292.31
292.2
2 9 .
290.9
290.9
291.5
2 9 1. 
290.8
290 .4
290.0o
290. 1
289.9

289.3

2S9 4 6

289.4
289. 3

288. 1

3
279.1t2 7 9 .
2 7 9 .279.127 .1 
2 79 .1

281 .3

277 .7
279 .7
2 0 .4
2 8 0 .6
2 V . S

279 .6
290.9
279 .4
2 7 9 , 
2 . 0 0

2 9 0 .8
2 9 4 .9
29 5.2
295 .0
295 1
295.2
294 .8
294.8
294.9
293 .9
2 9 3 .1
293 .1
291.5
292. 0
2 9 1 .7
2 90.4
290 .6
219 .3
291 .0
29o .7
2 9 .2
2 0 9 .9
2s9 .1
2 9 .
2 9.5
289 .5
2 8 9 .0
28 8.8
2 8 .3
28 8.4
2 8 . 1
2S7 .9

4
280. 0
29 0. 0

2980 0280. 0

2 8 9 6 
280.2

289.6
293 2
2 9 5. 9
796. s

2 9 - 2
298. 2

2s9 . 4

29 7. 7
298.3J
297.8
297.3

296 .2
296.2
295.0d
295.6
295.7
29 4.6
29 3. 7

293.5s
293.2i
292.6
2 9 1.2
291. 1
29 1. 9
29 .7
2 9 1. 7
291 .3
290.9g
29 1. 7
290.9
2 9 I 7 

290 .4
289 .7
289.6s
289.3

2G9 . 0]

28a 9
269.0 

5
2 90.6280.0o

28a .0 

2q2 5
2s5 .5s2 9 5 .
2 9 7 .5
29? .7
2ss7 . .3
30i0 2
300.1
299 .4
2 98 .8

29?.?
297.7
296 .92 .7

2 9 6 2
2 5 .7

295 .9
2 ss . 7295.?
2 9 5 .
2 9 4 .829!.1
294.8

2 93 .
293.2
2 92 .
291 .9
291 .9
291.8s
2 9 1. 5
291.3
29 o0
29 .0 
290 .9
2 90 5
290.1
2a8. 7
289. 5
28 9.3
289 .3
29 .6 
260. 6

6
28 .0 O
29 .0
280.00

2 7 9 9
281 .1

292 3
296 2
297 .0
2 9 7 .4
2 98 .;
297.46

298.5I
300 .5

299 .6
298 .5

2 g9 . 2
2987.19

298 . I

298 .2
29? .2
296.4
295 .6 

29 5 .
295 .6

295 .5
294.8
294 .3
294 .1
29 4 .0
293. 5
293. l
292 .9
291 .9
292 .2
292.1
29 1. 
291 .4
291 4 I
29 0 .7

290.6
290.2
289.6
289.5
289.3
289 .0
280 .02 60.6

7

2 8 o 2
280 2
280.2
200.2
280.2
280.2
2 8 3. 
299.2
2 9 3 .2
296.2
297.7
2 9. 2
299 .2
2 9 7 .

298.2

298.2

297.2
296.2
297.7
2 9 7 2

29? .2
2 9 7 .2

29f7.2
296. 2
296 .2
296.2
25. 2
295.2
294.22 9 4 .2
2 s 4 .2
2 9 1. 2
2g93. 2
2 9 3. 2

2 94.2
2 9 J 7
2 g 1. 2

294.2

2 9 I 2
2 9 1 2

293.2

2 9 . 2
291 - 2

291 .2
292 .2

291 .2
2590.2

289.2

286. 2
202 .2

280.2
279.. 2
2 7 9 7

279 .2
280.2

290.2
293.?
296 .2
29?.?
2,u . 2

2 7 9 .2

299.2
360 .2
299 .2
298 .2

297 .7
297.2
297.7
2 9 7 .2

2 g 75 2

29? .2
9.96.2
236 .2
296.2
296.2
295.2
295 .2
24 .7
294.2
294.2
294.2
293 .2
292.2
292.2
2 9 1.2
291.2
291.2
291.2
291 .2
2 9 .2
290.2
299 .2
289.2
289.2
289 .2
298.2
268 .2

268 .2

9
290 .2
280 .2
280.?

280.2
280 . 2

2 9 1. 2
294.2
297.2
299.2
300 .2

301.2
301 .2

2 0 1. 2

2 99. 7

ao 9 4 2

299.7
298 .2
298 .2
299 .2

29g 2
2 9 8. 2
237. 2
297.2
297.2
296.2
295.2
295.2
295.2
29 4. 2
294.7
294. 2
292.7
292. 2
292.2
292.2
291.?
292.2
292.2
2 92. 2
201 .2
790.2
290 .2
790 .2
290.2
290.2
269.2
269.2K

I0
2 80. 2
2 80.2

290. 2290.2
289 .2
2 80 .2
2%5 .2
290.2
293.7

298.7

300. 2
301.2
300 2
299.7

299 .7
298.2
298 . 2
2 9D 9 

298.2

000 '22 3 . 2

290 .22S7 . 2

29? .2

2 95 . 2
2951.2
2 95 . 2
294 . 2
2 94 . 2
293 .2
2 93 . 2
292 .2

292 2
292.2Z
291 .2
290.2

2 9 6 2

290.2
290 .2
290.2
289.2
2S9. 2
2 0 .2 

I I
290 .2
28 0.2
28 0.2
20 0.2
280 .2
281.2

84 .2
290.2
2 9 1. 2
296 .2
297.2
29 ;.2
2 9 7 .7
290.2
297 .2
297.7
290 . 2
296.2
296 .2
2 9 7 .7
298 .2

2g 9 . 2
298 .2
2 9 7 2
29? .2
297.2
2S7 -.2

296 .2
296 .2
295 .2
294 .2
294 .2
294 .2
293 .2
293.2
292 .2
29 1.? 
292 92
292 .2
2g2 .2
292 2
291 .2
290 .2
2 9 0 .2
290.2
290 .2
290.2
2 8 9 .2
209 .2
2 9 .2

12
280.2
280 .2
280.2
290 .2

280.2
286 .2

279.2
280.7
2 8 1. 2
2 8 1. 2

281.2

2a8 .2
280 .2

279.7
286 .2
292.2
296.2
296.2
296 .2298 .2
298 .2

2 9 I 2

2S94 .7

29 7 

2 9 4. 2

294 . 2
291. 7
291.2
290 .2
289.2
288 .2
289.2
290. 2
290.7
2 9 1. 2
289 .2
290. 2
289.2
288. 2
289 .2
289. 2
288 .2
287.2Z
288. 2
280. 2
209. 2

t3
279 .2
2 7 9 .2
279 .2
279.2
279.2
280 .2

296E .2Z
280.2
293.2
294 . z
£7i .2
293.?z

2 9 .2
2 9 2 

296 .2

2 9 5 2

2v9 . 2

2 9 4 .2

296.2
296.?
295V.2
799.2

'2093 7

2 g 6 .

296.2
296.2

296.2
295 .2

29 4 .2

295.2
294 .2
294 .2
293 .22 9 .2

2 9 .2

291 .2
291 .2
2 9 .2

291 .2

2 9 .2

2 9 o .

2 95 o.2

290 .22v9 .2
29 .2

289.2
289 .2289 .2

269 .2

289.12

COORDINAVES
1 R 1 HE1A 2

(N) (BEC) (N)
1 0.000 00 -0.586
2 0.000 00 -0.293
3 0.000 00 0,000
4 0.000 00 o.293

5 0.000 00 0.V86
6 0.000 00 0.878
7 0.000 0" 2.045
a O.00o 0 2.342
9 0.000 00 2.635

10 0.000 00 2.328
11 o0.oo 00 3.220
12 0.000 SI? 3 5.13

13 0.000 00 3.,06

Z

20

20
H
00

w/



Table 1 A - Scaling Run 239: Uncluttered 324-rm3 Chamber, Three 3.27 9-cm Nozzles

Press
Time Cyl

I P
(S) (atm)

-5 00;

-4 *40
-3 0..
-2 ***
-1 s0*
0 67 .6 63
178.60i
272 .446
366 .163
466. 92,9

745 . 3

944, s ,3
g4t .374

1$039. 3 91
1 36 .762
235. 6657

1335 . 976
1436 ItS6
15 .66

- 16 **;
0, 17 ooo
146 0*2;6is 4*6

21*
72 *40
27 *s.
32 44*

17

4, . ..
4 *.~

62 04*'
72 44*
72 *4*

92 0a;

10a2 4* 0
$1,2 044
$22 *4;
$22 40

.1 2 Ott

$42 ***

142 4*;

172 *to

192 *4*192 4

(K)

40*
4*4

765.6
248.4
247 .6
246 7
244.2

23! .2
232.3
229.1
226.4
221.8
2Z3 2.o
2 #2 9 I

2R6 4. 

26.

*0s

0940*4
.*

0 . .

40*

*4
.4*

*0;

**

49*
44*

*4*t

Chambet
p

(atm)

.9s6
* 996

9 9 g;
~996
.9 96
.996

1. 057

1. 3 99
. 4 9

1.!??
1.654
1 .776
1 7 92

1 9 47g 

I. 614

I . 9 39
I2.9g47

. 94?

i - 9 i441. 944
t 9 4 3
1. 9 4 31 .941
1 .9491 .939

I 33

1. 929
I. 9 20

t 1 9
1.917

19 11

9 1 4
.9 1 1.

1 = 97

4 an

1.9 4
I . 1 t

1.9204

1 9,7
1.9±9

905

1~003I .- 9
1 . 69?

Chamber Absolute Temperatures (K) at Locations I

274 .2
274.2
274.22 7 4 2

27 4 .2
276.5
293, 
286. 5
291. 8
293. 1
2S3 .u
294.6
294.9
294 .8
294 .2
29 4 .4

292 .

209,!4
289 4
2so0 .+786g.4

28 .9 
28 6 9
29D .S28? .5s

286.4 28.7.

2806 .2
264 .920 4 . S265.5§

264 .8
84 .6

20B4 ,IS

2#3 .6
20 3 v 6

780

20 3 .261,6
283 .1e

282 .9

2
271.2x 
273 . 2
2 7 3 .3
273. 2
273.2
27 3 , 9
276. $

287.2
2 6 5. 62ff 2 . 9
28 7.-

290 4
290. 3
299 .4
290.5S
287 .4
286. 5

264.2
286.1

26.207.4

286,3
2 wA 7 4 
2 0 C .

2 8 C 3

2D5 0 3't4 d

285.0

28 0 9 

2 V 2 . S

2 79.5
293.3
283,1w

282.7

261.3

282 . 7
261j.9

3
2 7 3 .2
2 7 .2
2 7 3 .2
273.2
273.2
277} .4

271.3
273.3
2 7 3 .9

272.6
272 9

272 .1
272,2t
272.52

2 7 2 4 

277.8
260.8
2B1 .3B

267.4
26? .6

267.2

2 7 Z, 3 

2 7 3 9

7 67.5
267.1X
765 .9
'25 A 

265 .3

765 .0

2 7 2 .

2 4 .5

252 £
272 .5

262 .7

2 7 3

2 0 2, 4

206 .6
2 8 .7

2# 0 . 0

4

274.3
27 4 .3274.3
274. 3

2 7 4 3 

2 7 4 7

273 .4
29 5, 2
2 e . s
267. 5286.9
290 7

29 1. 329 1.32

709 471,290.2

2ra9 . 6
2B 9 ,4
28. 5
289. 6

286. 6

266. 7
2tIIC794

286.7
265.
265.785.6
265.6

28 4.6F
98 4 .

2S 4 ,4
283.?

283.5

263.2
282 .
2 2 , 7
29 2. 8

U
274 .2

274.7t
27t4.2
274.2
276.4
281. S2 7 6 4 

290.2
290.9 
291.8
2 9 3.
293 .5
292 .4
293.2
2 9 I .291.6q

290 .I
290.3

26964

2 59.f

289 .3
269.3
20 .4

288 .4
286.0
28? .9

286 .4

204. 7285 5

2#4. 7

264. 7

204 .7
263. 
283 .4

0 3 .
2 03 4
2 63.4

282 .5
28v2.2

4
274.1
2 7 4 .2
274.2

274 .2
277 .3
2 9 2 .
202.1786 .9

789 .9
790.7
291 .5
293.5
291 .4
292 .0
29 3 .1
29$ .5
290 .4
290 .6

2.s 17 . 7
2 8 9 .7
20B9 .S

289. 289.?- 

288 .0
2895 .4

28 .026 .9.

286.6

286.7f

285.542S6 ,5. 

78S5.4

785.428 .
284 .6

294 .4 

2847.?

263.3

262 .720 2 {A4
202 *7t262.4

7

274.2
274.22 7 4 2

274.2
274.22 7 4. 2
2?4 .2

2 4. 2

298. 2

291 .2
290. 2
29. 72
291.2
291.7
2 9.2
297.2
2 t 1. 2
290.2

290.2
29 6 . 2

289.2
269 .2

2B9 .2 

2 9a. 2

286.2
2 8 9 2 

2 0 . 2

267 .2
287 .2

765 .7

2 85.2
265. 2

64. 2
264 7 2
;04.2 

24 .22D 4 .2

2 I$. 2
263.2
2623.2

262 .2
262 .2

S
2 74 ^2
2?4 .2
274 .2
74 .2

2 7 4 .2
274.?
279 .2
284 .2
2 S7 ^2
261 .7
299 .2

2 g l . 2
29* .2
292.2
292.2
292 .2
2S2 .2

2 90.-7
2 9 0.2

2 69.2
2 a9 .t
2d99.2

2 69 .2

2 08 2 
289 S.7

2 2

269 .2
268.7

V .2
26? .2

266.2
265 .2
265 .2
284 22 05 2;

254 .2

2 04 .?
2 04 .2264.2a
264i3.2

;!03 ha

;63 .22S3 .226342

262.2233 .2

72*X.22602.2
2602,2

9

2 7 5. 2

275.2
275. 2
279. 2
284. 7
Zee. 2
296 .7

293.2
2 92@ 2
2 9 3 2
29 3. 2
2 9 3 2
293. 2
2 9 3. 2
291. 7
2 9 I . 229 .e7 

29 0 2
790 .2
290 .2790.2

2.2

269.7
29. 2
299.2

2 87 , 2
288.2

2S 7, 2287 .2

2P* 2
296.2

28. 2286.2
286 .2

265.2

e4. 2
235.2

264.2

26 3.7z
203.2

283. 2

10
275 .2
273 .2
2 7 5 . 22?! .2
2 75. 2
2?! .2
278. t
774 .2
267 .2
2 9 4 .
e25 .a

2 92.2
293.7
293.7
2g93 2293 .2
293.2
293 .2
29$ .7
291.2

2t 9 ^ 2
290.2z
2 90.7
290.2
2 90 .
290.72 so . 2

269.7
xa69.2
289.7
onO '

298.2

266 .2

266 .2
285.2
265 .2
26! .2

260 .2
264 .2
264.7

2 "4 . 2

264.2
263 .2

263.2263 . 2

2 a 9 
US3. 

k I
2 z 5 .a
2s 7 5
27 .2
27 .2
275 ,2
2 7 5 #2
27 .2
283 .2

2869 7
29i .2

2 89.2
291 .7
29 .2
291 .2
291.2
29 .2

29 0 .2

929 .2

9 9 A, 2290.2
2 .2290.2
296 .2
299 .?
289l3.2
289 .2

2 8 ' , 

288.2267.2
20 7.2
286.2
20 5 2a265 .2

295.2

28.
26.

264.2
28 4.2
283 .2
283 .2
263 .2
26V3.2

12
274.7
274.2
274.7
2 7 4 .2
274.7
2?2. 72 7 4 2

273.7Z
273.12
27a.c

274.2

2 7 4 2

273.2
274 .2
271.2
2734.2

2 7 0 .
2 7 9 2

23.

273 .2

28 7 .2

267.2
767 .2

289 .2
288 .2
266 .2

2 VG V 2

280 .2

M3. 2

284.7

2 0 5 . 2
2 S 7 2

285.2
28 .2
264 .2

264.2264 .2

26.
26.
2602.2
261.2a
2 02.2

13
273.2
2 7 3 .2
273.2
273.2
2 7 3 .2
273.2?

275 .2
279.7r
263.2
25L 4 226? .?

9i 2 2269.2
289.2

92. 2
29± .2

290.2
295 .7
288 .2
4 9 .A 

269 .2

299 .2
290 .2
290.2
290.7
269 .2

2 8 . 2266.2

26? .2
267 .2
766z.2

2 6 . 2

286 .2
265 .2
264.2

264.2
2 4 .2
263 .2

263.2
26322

2 .4 2

262 .2

26 422

COGROINATE$
I R tHETA Z

(NM) (BEG) (t )
10.000 00 -0.50%

2 0.600 o oi -0.293
3 o.000 60 0.000
4 o.0oo 00 0.293
5 0.6oo 00 o.584
6 0.0o0 00 0.876
7 0.000 00 2.049
6 0.000 00 2.342
9 0.060 00 2.635
o0 0.000 90 2.926

ii i .0.90 g 3.,20
12 0 00 00 3.513
i3 0.000 00 3.606

C-1w
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Table 12A - Scaling Run 240: Uncluttered 324-m 3 Chamber, Three 3.279-cm Nozzles

Chamber Absolute Temperatures (KI at Locations !

275.3
275.3
275s.32?! .32 7 5 .3
275.3
27 s .7
2B2 .9
289 .3
292 .4
294.2
295.3
295 .9
25 .7
295.9
296 .0
296 .3
295.2
294 .7
293.7
293. 1
292.2
291.7
291 .5
291 .2
291 .0
29 0 .7
290 .5
29 .2
298 .8
289 .9
289 .4
288.3
286.9
297 .3
267.7
287.2
26 .5
286 .4
296 .5
266.5
286 .1
28S .9
285.3
285 .2
26 4 .9
284 .6
264 .5
284 .2
284 .0
283 7

2
274. 3
274.2
274.3
274.3
274.3
274.7

28?. 3
287.1
290.3
294.6
290.2
289 .9
289.3

290.0O
290.6s

290.8E
290 .4
290.0o

289.7
299.5

269s. 0
287 .7

296.2
285.8E
284. 7
294 .7
285 . 1

2 85. 5

284.6

284. 1
291 .9

263. 5

293.0o
292.?

3
274 .2
2 7 4 .2
274.2
274 ,2
274.2
275 .7
2 7 0 .2
271 .2
274.3
274.7
275. 0
274 .8
274 .3
274 41
274 .0
274 7
273.9
274 .5
279 .9
268.6
289 .6
289 .6
269 .3
28 9.5
2 89 .4
2 9 .4
26 .3
2S8. 9
267 .9
268 .I
26? .4
267.2
285 .5
265 . i
2 64 .9
285. 0
264 .8
26 5.0
2 65 .4
285.4
264 .G
264 .6
264 .3
214 .2
263 .9
263 .7
263 .5
263.0
2e2 .9
2E2 .7

4

275.2
775.3275. 3

275.3
275.5
27 8 .4
283. 3
27. 0
28 . 9
2 9 1. 5
2 9 . 6
29 2. 9
2 9 2. 9
2 9 3 .
293. 4
293.2
29 . 9
293.3
293. 1
29 2. 4
29 1. 7
291 .3 
290. 7
290.4
29 0. 0
290 .0
289 5
289.3
2 96.6
298. 7
286. 3
286 .6t
286 .4
28 6.6
285. 9
285.9
296. 2
266. 3
266.4
295. 9
2B5. 9
285.4
25. 3
285. 0
284.?
264.3
284 .3
28 4. 0
263 .6 

5
2 75. 2
275.2
275.2
275 .2
275.2
275 .5
261 .7
2s8. 1
2 9 . 3
292.2
293 t
2 93 .
294.0O
294 t
294 .5
2 9 4. 2
293. 6
294.3

292.4
291 7
2 9 1. 
2 90 . 9
290. 7
2 90 .0
28 .9
ass .sg
fl9. B
296.9
2 69 .
2138.4
298.5
2 86 .9
287 .0
287.0

286.3

286 .2
266 .0
285. 6
265. 3
285 .4
264 .5
264 .5
284 .3
264.2
283.9
263 .8

6
275.3
2 7 5 3
27 5 .3
275.3
275.3
276.0
2d2 .4
289. 8
289. 9
292 .0
293. 1
293. 9
293.2
294 .2
293. 1
293 .8
29 4.4
291.4
293 .5
291.7
291 .6
291 .3
290 .9
290 .8
290 .6
290 .5
290 .2
289 .7
298 .9
289 .0
288.9
299 .5
267.0
296 .6
26 .3
285 .5
286 .0
26 6.2
286 .3
28 5 .9
296 .0
295 .8
285 .2
286 .2
264 .8
264 .5
294 .4
28 4 .2
283 .7
283.6

7

274.2
274.2

274.2
274.2
277.2
263.2
287 .2

292 .2

2 9 t 2 
2 9 4 2

291 .2
292 .2

292.2
2 9 2. 2
2 9 1. 2
2 2. 2
290.2

290.2
290.2
290 .2
290.2Z

2es . 2
2ss. 2

289 .2

299 .2

285 .2
288 .2

267. 2
287. 2
2S76.2
287.2
284.2285. 2

285.2
285 .2295.2

2E5 .2
285 .22 4 .2

284 .2
284 .2
263 .2

2 S 3. 2

28. 2

293.2
283 .2

6 9
274.2 275.2
274.2 '275.2
274.2 275.2
274.2 271.2
274.2 275.2
274.7 275.7
279.2 290.2
294.2 285.2
267.2 289.2
269.7 291.2
251.2 293.2
292.2 293.2
293.2 294.2
292.7 294.2
292.2 293.2
292.2 293.2
292.2 294.2
292.2 293.2
291. 7 292.7
290.2 292.2
290.2 291. 2
290.2 29±.2
290.2 291.2
290 2 291.2
290.2 291.2
290.2 591.2
269.2 291.2
269.2 290.2
269.2 290.2
289.2 298.2
269.2 289.2
268.2 269.2
267.2 268.2
217 .2 289. 2
236.2 287.2
287.2 267.2
206 .2 286 .2
2a5.2 286.2
285.2 286 .2
285.2 286.2
265.2 286.2
244.2 285. 2
264.2 295.2
264.2 295.2
264.2 285.2
283.2 284.2
263.2 284.2
253.2 284.2
263.2 24.2
263.2 283. 2

10
275.2
2 75. 2
275 2
2 75. 2

2 75. 7
2 79 . 2
2 E 4 .2
2 89 2
290.7
2 92 . 2
2 93 . 2
293.2
2 9 3 22 94.2
293 .2
293.2
2 94 .2
2 93 . 2
292.7
2 9 2 7 
2 9 1. 2

291 .2

2 9 1 2 

291 .2
25± .2
291 .2
298 .7
2 90 .
290 .2
269 .2
299 .2

268. 2

267 .7
26 .2
286 .2

2 0 6 .2
2 06 .2
286 . 2

265.22S6 .2
265 .2285.2

265 .2265.2
2 e4 2 
24 .2
264 .2
264 .2

27S5.2
2 7 s .2
275.2
275 .2275 .2

275.7
278 .2
284 .2
2SS8.2

2S 9 A 7290.2
291 .7
291 .2
29! .2
291.2
292.2
2 9 1 .2291 .2
291 .2
291 .2
291t.2
292.2
291 .2
291 .2

291 .2
291.2
791.2
291.2
290 .2
290.#2
289f.2
,299 .2
289 . 2
299S.2
297 .2
287 .2
286 .2
29 6.2
2866.2
28 6.2
286 .2
29 6.2
295.2
265.2
284 .2
264.2
28 4.2
284 .2
284.2
284 .2

12
2 5. 2
275. 2
275.2
275 .2
275.2
29.? 7
271.2
273.2
273.2
274. 2
276.2
275.2
274. 2
275 .2
2 7 4 .2
274 .2
271. 2
2 7 4. 2
28 1.2
29 6.2
289 .2
289 .2
28 9.7
26 9.2
2 88.2
289.2
269 .2
289.2
28 9.2
28 8.2
266 .7
287 .7
287.2
296. 2
284 .7
283.2
2E9. 2
264 .2
265.2
295. 2
2 85.2
294 .2
294 .2
28 4. 2
2 3 .2
293 .2
282.7
26 2. 2
282.2
283 .2

13
274.2
274.52
274.2

2 7 5 .2
277.7
281 .2

264.7

267 .2289 .7

290 .2
290 .2
2S9 .2

290 o.2
290 .2
290 .2
290.22 9 0 .2
2 9 .2

288 .2

2 I 9 7 

2 6 0 .2

287 .2
297 .22 6 .2
2 3 .2

285.2
265 .2
285 .2

265 .2
264 .2
284 .2

2 S5 .2

284 .2

263 .2
263.2
2 83 .2
283 .2
28 2.2

2 82 .2

CGORDIMATES
I R THETA Z

(N) (UEG) (N)
1 0.000 0o -0.596
2 0.000 00 -0.293
3 o.0oo 00 0. 0a0
4 0 o00 00 0.293
5 0 000 00 0.586
6 0o000 00 0.o78
7 0.000 00 2.049
8 e.000 00 2,i42
9 0.000 00 2.635

±0 0.000 00 2.929
It 0.000 00 3.220
12 0.000 00 3.513
13 0.000 00 3.606

z
;v
r2

-u
M

co
CtC
H

Press
rime Cyl

* P
(s) (atm)
-5 ***
-4 *49
-3 *#4
-2 o *94
-1 944*

179.99S6
275.235
369. 147
443. 939
559 .0 6 1
654 .796
750.735
84 7. 241
944. 116
1042 .0 46
1139 320
2239.054
1338 9.6 6
1439.664
15 94*0
IJ(I ***
17 **

19 *0*

20 on
21 *940
22 *0;
27 *4.
32 'ot17 2 0
37 *
42 *4*
47 09*

52
57 *4*
62 *
67 tee
72 JJ
02 nto
92 **

1 02 en
1 12 **
122 *40
132 so*
142 *s*
152 *0*
162 *4*
172 *
1 62 **'
192 *o*

(K)
9*4k

0*.

*0*

274.2
254 .8
250 .3
249 .9
246.9
241.9
238.6
23! .22 J35 .2
2130.18230.6
22 .9
226.5
I 9 9. 9
160 .5
164 .6

4*4

*0*F
494*

.. *4
*94*

140*

14*0

49*

4* *
.*09
4*94

Chamber
P

(atm)

. gg3
.993
993

.9 93
1. 045
1. 170
I 2 9 5

I 4 7 9
1.28!4

1 . 47911.564d
1 .6 41
1. 7 3

1. 9 19
1. 675

t .950

1.9 49
1. 5 47
1 .946
1. 945
1 .944
± .943
1.942
1. 9 38
I1.934
1 .931
1. 929
1.927
t1.925
i. 923
1. 920

1. 9 t0
I .9 16
1.9111.913

1.909
1.907
1.906
1. 904
1.-9 02
1. S9

1.E97



Press
Time Cyl

t P
(s) (atm)
-5 *0

94 2*6
-J *40
-7 *40

±8! 490
232.445
379. 408
476. 26S
572 . 0 1
668.303
763 347

970 122
1o00 71 4
11 66 .724
1264 .094
1362. o06
1400 .932
1559.099
1617 .409
17 55. 7 7 9
1854 . 164
1953. 177

r0 2051. 650
2 1 50 . 1 9
2240.765
2347.279
2 4 4 s . 67 1
2544 .469
2643.729
2742-3 4
294±7.65
2940.f27
3039.082
3 1 39 -0 0 3
32 *40
33 *94*
34 *4*
35 e4'
36 0*
37 *4*
$33 *4*
39 *0A

44 ***
4 9 94*94

54 *4*
9 os.

64 4**

74 *949A
79 440
44 94*
69 t.

r,
(K)

4*14W

290 .6

275 .6
26 .4
266.3
262.,6

2 6 3 .O
262 .2
2612
260 4
2sn ;9ZS50,9

257.7
2 567
256.9
25 .7
253 .6
254.1
252.3
252.0 
251 .5
251.9
250 .5
249.0
249.1
248.1
247.84s 70
24 .9

244 .6
2 3 9 .523-227 .5

4*044*94
9**

+*41

*414
49*

P*A

04'4

*9*
4*-

Chamber
p

(atm)
1 , 0 05.)
1,00 9
1.0 0 9
1 .0091. 009

1 . 3 6
1.091s
I . 143
1. 192

1237

I - 323

1 .442
. 42.s

24 92?, .963
1 . 498 
1 .531

1.563

1.684
1. 702
1. 7 259

19756

1t. 76

I .830s

.854

19. 6 7

I .8a72

194

1.9S4
1 .9g67

1 .977

t .979
1, 960

19 6

1,v961

.s¢
, .76

1 .971
1 .970

1 . 965
1.94s

1 .962
1 .941

Tahle 13A - Scaling Run 241$ Cluttered 324-m 3 Chamher- South 3.279-cm No.ZZ e

Chamber Absolute Temperatures (K) at Locations I

±
289.6
Ma 6289 .6

289 .6
289 .6

293 .6
237 .a
300 .5
307.6
302 .6
303.6
304.9
305 .8
307 .4
3 0 6 9
30 7 .3
$308 .?
30 7 .
307.9
300.6

307 .3

308 a 7$308.7
307 .5
307.0

107,+6
307 ,6
30 8.
$309.44
3 09 .9
309.0
307. O

305 .6
30 5 .2
304.9
30 4 .9
304 .8
304 .2
303.9

304.1
394.0
302.?
3*1 .6

301.030A .s

109.3300 .a
30 .2
299. 9
299 .5
29 9. 0

29

289.1
289.2I789. 1

299.1S
209. 2
289.212 fl 9 .

22 9 4
292s 4
g94w9

3 0 1 .
$302.5
303. 7
305.0o
305 .2
301.?7
3 06 .7306.3
307.3
$306.3J
307.0e

307.9
306.6Z
30. 3
307.5
3 07 . 3
397 0I

30 .6

306.0s3 o 0 .
3 9. 4
305.4^
30? .0
306 .6

301. 1
3 0'4 . 9
304.2
3t0 4 ,3

363.5s3 4 4 .
303.5

$303.3
303.413 0 3 

30i1 .53 0 1. 430) .42

300,0
291, 0 

2 9 9 7

29 I 47994
299.0o
296. 7

3

2 8 9 .

2 0 9 .

299 .0
2 9 9 .

301.7
303 .1
3 0 4 .2

3 1 4 9 
3014.

39? -0
30 .5 
307 .3
3 07 .#

1 0 6 .308.9

3 n a .9
3 00.2

300
308, .3

3 6 i 

306.6
306. 
307 .5
3 o 0 .306.0e
3 00.8308 .4
306.9
306.3
301 .33 05.?
3 o 5 .7
305 .3

3 0 4 .0

303 ,5
3 03 9
303,9~3.03,9
343 v 
302 a8

301.52

$ 00,6
3002

29 9 fI
2i9 .
29 9.

4

zas. 6 1

289.6
269 .6
269 .6

2 7 9 6
292.1J

2g0 6 4 

290.3s

310 a .

303.8

301.9
3 0 6. 4

307. 0

300.
309. 1
307.5s
347.4
30 . 8

306.

309 .
308.8
307.3

106.6

309, 1

$306.9s
$307.0^
307.0o
30 7. 
305.9s
306.0o
305. 4

305 .-0
305 .2
304.?
304.5
304.1w
$303.3
$302.4

3* 2. 4
301 .6

3 0 t .

390 .2
299.!

300.0 

300 0

204. o

3 0 .o
32es 

5
2 8 9. 6

289. 6
2 8 9 6

2 5g. 

297.5
257 .5
3 00 .4
3 Uz2 43024

31o3. 4

3 06 .1

$0&4
$306.13
306..]

3A6 6
3 It? . 9
308, -0
$306 .0
307.1
309 7
349 .4
309 2

3117. o
30Z. 8
$306.5|
306. 6
308 .
;50 e

300 .
3 o 7 -2

3 06 . 4306.9
305.4
306 ,3
305.9f

305 .
3 4 .304.6
304.4
303.0
302. 6
34 2.
3 0.2 
30 *. 
$30 .o
30e .4
299 S
300.e
30* .0
360 .2

6

289.5s

289.6
2 8 9 6
2 9 3.

302 5 

320 5 I

305,7
306 .1

40 7 94

3 t 0 3 

307 .4

$30 7.0

306. 
307. 9
310.4
110 .3
309 .3
30 .0 
300 .4

306.3
30 7. 

309.1?

309 .3
310.0
307.9
307 I1
30 .6

304 .9
305 .5
30% 7 
306 .4
306.0o
304 .9
304 .1
30 4 .9
304.2
303,4J

301I.8

302 0
300,9 

299 .9
299,57

290.2
2 90.2
290.2
790 .2
290.27
290. 7
290.2Q
253.2
295. 2

299. 2
$312.7
303.?
3 0 37

$307.2

380 .
310. 

3 1 | .2

312.2

3 1. 2

3 1 2.

3 1 3.2

3 1 4.2

3 1 3.2

3t4 .2

317.2

314 2
3 14.2
314

31 2. 2

3 12 2

3t1t.2
314.2

3 10. 2

3 10 2
310 2
30, 2
301 .2

$312.2
312.2
$311.2
311 .2

3±0. 2
309.2

306.2

a
290 .2
250 .2
2 9 0 .2
290 .2
290 .2
290 .2
291 .2
293 .2
296.2

2 2 302 .2
304 .2
306 .2
3 06.7
3 4 6 .7
388 .2
1 r, 9 .21651.2

311 .2
31 8.2
312.2
3 1 0.2
312.2
32 .7
33 .2
314.2

3 12 .

3 1 2 ,2

313 2
312,7R

II 0 2 .

313 .2
$313 .2
312.7
3 12 .2
3 12 .2

311.2

3 1 1 2

310.2
$310.7
$309.2
09. 2

3 0$B 230 .2

395.2302 .2
307 .2
391 .2

349.2
3 0 .2
3 0 2

9

290.2
290. 2290 2

790 .2290 2

2 9 1. 2
294,7r
29a9.2
299.7Z
3 9 1. 2301,2

3 0 3. 7
306.2
30 7
$300 2

3nMt 2

3 f I-2

308.?

309,2

309.7
309.2

3 S .$31

3 1.2

31.

3 I.2

310 2311.2

309 2

3105.2
309. 2

309 .2
309.?
306 . 2
306.2
107.7
307 2
306.7
30t4.2
30 ,2

104. 2
30yl. 2

303,2
30i ,2

3 0 ± . 7

301.2

t0
290 .2

2 9 0 .22 90.7290.2
2 90 . 2290 .2
290.2
2s41.22947 2

297 .2

$302. Z
00 4 7

408.7
3 n0 , 7

309.7a
3 09 . 2
3 10 .2
3 1 .7
31 .2

312 .2
3 1t .a3112.

312 .2
310.2
3 1 0 .

3 09 . 7
309.2
309.2a
309 .2
3 09 . 2
306 .7
310 .2
309 2
$306.2
308.2
$ 3 7 2
30? .2
3 06. 2

306 2
306.2
3 04 2

$303.v2
3034
202.
30± -a
3101.

3OL .4
391 .2

2s9 .2
290 .2
290 .2
290 .2
790 .2
2 9 ± . 2
294 .7
29 7 .2
300 .2
302.2
30 5 .?
306 .2
30 7 ?
3118 .2

3u8 .2
309.2
3 09 -2
310 .2
3 1 .2

311.2
3 1 1 .2
3 1 1 2
31 1 .2
3 1 2 .2
3 ± 0 .2

311.7
3 1 1 .2
309 .2
3 08 .2
309 2

309 .2
309.2

300 .2
307 .2
307 .2
306.2
300 .2
$307 .7
300.?z

304 -2

393.2
303 .2

301 .2
3*) .2
30$ .2
3 0 .2
301 .2

1 2

2 9 q 2290 2
298 .2

290 2
290 2
2 9 0 2
293.2
296.7296,?
3 0 I .

$303,?
3 0 t .

305.2a
306.7
o1 2

3 7.

307 7
309.2
3 0 9. 2

3 o 9 .
3 0 4 2

$309.?z
308.2
309.2

3 0 5 z3 0. 2

30? .2t

3 0 7. 2
3 0 7. 
306 . 2
30a .7

307.7
3 0 7 2

306.2
305 .2
3 o 1 2

304 .2
3 04. 2
301. 2

$303.72

309.7
30$ .2

3 0 i 2

299.2a
79 7

300 2
300. 3 

799 

13
2 90 ,;
2 9 O 2
2 9 0 .2

90 .2
904 .2

29 .2

290.2

2 9 0 . 2

293 .
296 .2
299 2

3 0 4 .2
105 .2
3 0 6 .2
306.2
1' .' 2
397 .2

3 0 5 . t

30? .239? .?

3 os . 7
3 40 . 2

3 04 .Z

349.2
309.2
300.2
30 0.2

300.7

3 0 9 .2
309 .2
303 .2307, 7
307 .2
307.2
307.?
307.7

310.2

307 .2
306 .2
306 .2

305.2Z
hl25.2
305 .2
304 .2
304.2

203 .2

IP) .2

C00110IHATES
I R THETA Z

(n 1 (DFCG ttII
I 0.000 08 -0o586
2 0 000 08 -0.293
3 0 000 00 0.900
4 0.000 00 0.23
5 4.600 0G 0.586
6 0.000 on 0 g78
7 0 000 00 2.049
9 0.000 00 2 342
9 0.000 0° 2.635

10 0.000 0o 2.92e
Li 0.000 00 3.220
12 0.000 00 3.113
13 0.0n 0 00 3.59J6

cm

-x1

z

20

6;
rrt
'C

'C

4-i

z
6;

It



Press

Time Cyl
I P

(s) (atm)

-4 94*9
-3 *49
-2 94
-1 94

095. 925
16 5. 442
202 .793
30 .3 06
477 90o5
5 75 .476
673.830
,7i .4i2
669. 43
967 .000

1064 .97 1
1162 .861
1260 .0 64
1358.932
143. 156
1556.034
1654. 229
!?S2. 570

1951 .031
~-' 1949.5s5
'.0 2049.051

2146 .585
2245.579
2344.088
2442. 396
2540.296
2636.698
2 7 4 1. 32 4
2840.558
2939.623
3038.942
3138 .925
32 **
33 040
34 944
35 *435 on*36 *
37 *14

39
39 4*4
44 4149
49 49
54 oio
59 *40
64 n
69 .
74 o
79 949
64

69 *..

r,
(K)

40*

*4s

330.8

26 7.3
2 77 . 9

2 67 .a3
267 .5
266 .0
21: .Y
265 .3
263 .4
262 .6
2 4 I . 2261 .2
260 .5
259 .5
259 .1
258 5

256.8
256 .0
255 .5
254.5
2 54 , 4
253.6
253 .0
2S2 .5
251S.8
2 s o . 8

250.4
249 .6
2 42 .9
230 .o

94*4

9*4*
9*4*

4*14

*0*

9*94

494

Chamber
p

(atm)

1. 0 06
i - 006

1 .04?
1. 101
1.152
1. 199
1 .245
1 .274
1. 3 15
1 .355
1 .393
1.4 30
1 .416
i1. 500
1 .533
i .4564
1.65 at .- 6 4 

1 .673
1 .701
1 .72?I . 7 s 1.7 53
1.769
1. 7 94
1.. a I 
1. 8941
1.8 64

1. 90?
1. 921
1. 940
I. 954
1.961

1. 967
I .968

I.9 67
1. 9C6
1. 964

1. 9 5 7
t .9 5 5
1. 954
1.952

1.951
19 49

Table 14A - Scaling Run 242: Cluttered 324-rm3 Chamber, South 3.279-cm Nozzle

Chamber Absolule Temperatures (K) at Locations I

292 .4
92 .4
292.4
292.4
292.4
293 .2
299 .2
301 .4
30 4 .5
30 5 .9
307.4
30 9.1
30 6 . I309.4
308.9
310.23 1 0 . 2
311.1311 .8
3 1 1.2
3 I I , O
3 1 1.7
3 1 1. 9
312.4
3 I2 . 73
312.9
312.4
31 1.9
31 ± . 1
3 1 t . 4$310.4
309.8
310.3
312.0
$311.7
312.7
310 .9
309. 8
309.6
309.3
309.3
308 .3
308.1t
309 .3
309 .1
30S9.0

3 0 8 . 330 9.0

30S.2
306 .6
305.2
30 5 . 1
303.9S
30 3 .3
303.5
30 3 .1
303.5

303.5

29 
2 9 a
291.6
291.6
291.1
292.4
296.9g
300.6S
30 3 .5

304.9
307.0e
307.6v3 0 4 9 

308.9s
310.2
3 10 .5

310.8
3 1 0. 4
3 1 0 .

310.4S

3 1 1. 8

312.3
312.1t

3 1 I .

3 1 0. 6
310.2
309.9

3 1 2 3 

3 11.7
3 1 1. 3
3 1 2. 6
3 11. 2
309. 3
3 0 9.4
306.7
309 .5
309. 0
301. 1

3 0 7. 2

307. 9
307.6
307 .5

307.5
306 .1
305.0
304. 3
303. 5
303.0
302.9
302.8
303. 0

302.7

3
291 .
29! .?
291.8
291 .9
291t.8
2 92 .1
294.6
3 Ov, 3

303 .1 
304 .7
106 .
3 07 .0
395 .0
308 .6
310.7
310.0
3 1 0 .9
310 .6
30 .9
310.9
3 1 i .
311.9

311.6
312.3
311.2
310 .9
310.9
310.4
310.9
322 .6
311 .5
312.?
311 .5
309.1I
309.8
3d18 .8
310.2
309 .8
309 .9
3 09. 
307 .6
307.4
3Y07 5

306 .9
305.9

3 0 3 .2
33 .5
303.1I
3 0 2 .7
302.7
303. 0

302.5

4
29 2. 4
292. 4
292.4
292.4
292.4
292. a
295. 7
300.9
303. 9
305.4
307.2
307.9
306. 0
31 0. 
3 I 1. 9
3 1 0 .9
3 11.3
31 0. 4
31 1.13 1 I 9 310.9
3 1 t 6
3 1 2 .2
3±2.2

31 2. 3
311.3

3 1 1. 6
3 I I . 6

312.2

3 1 2. 631 1. 7
31 2.6
312 I 1
309.9
309, 9
$309.8
3 1 0 .4
3 t O I
30 9. 7
30.4
310.1$309.7t

308. 1
307.?
305. 9
305.0
303.2
303.6
303.7
303. 3
3 0 3. 2
30 3. 1
302 .?
30 2 . 7

5
292 .
292: 3

2 92. 3
2 92. 2
2 92. 3
2 92 .9
29? .1
301 4
304 . 1
305. 
307 6
306.1
308.0
3 10. 6

3 1 . 3
311. a
310.2
3 to i 
3 1 O .
3 12 3 

3 12. 33)2.3

312. 
3 t 1 .3 12.0310 .5
312.2
313.1
312.4
312 .4
3t12 6 
312.8a
310.6
309.6
309.9
310 . 0

309.7
309.5
3 08. 5
309.1
308. I
$307.
3 o8 I 

307.3
305.7
304.5
343.3
303.6
303.7
3 0 3 .2
303.4
303.4

3 0. 1
302.9

6
292.3
292 .
29 2 .3
29 2 .3
292.3
293 .2
299 .6
301 .8
30 4 .4
306 .4
307 .9
309.2
309 .3
3 11.3
310 .7
31 1.

3 1 1.7310.8
31 .4
313.0
310 .9
312.4

312.2
3 11.3
31 0.4
313.2
313 .6
312.831 2.?3 t 2 .7
It 3 .1
312 .5
310 .4
309.8
310 .13 1 0 .
310 .0
309 .
309 .9
30 9 .1
309.4

308 .2
308.0
307. 
305.8
304 .4
303 .9
303.9
303.6
303.5
30 3 .5
303. 5
303 .0
30 3. O

7
292.2
292 2

292.2
292.2
292.2
292.?
2 9 4. 22 9 2 . 7

299.2
301 .2
305.2
307.2
309.23 t O . 2

3 I t . 2

311.23 i 3 . 2
3 1 S 2
3 1 5. 2

311. 2

3 t 5 , 2

313.2
315.2
315.2

3tS 3. 2
3 1 5. 7
3 t 6 . 2

315.2

3 1 fl . 2
3 1 5 . 2
3tS 5. 7
3 1 i . 2

315 .2

3 1 6 . 2
3 1 1 . 2

3 1 5. 2

3 1 5 . 7

315.7

314.2
3 1 4 . 2
3 1 3. 2

3 1 3. 2
3 1 2 . 2

3 0 9. 2
3,0 6. 2

319.2
315.2
315.2
315.?
316.2
316.2
315.2

301.2

315 . 2

303.2313.42
312.

3123. 2

292.292 2

2 92 2:C2 92.2
2 92.2
292.2
292. ?
294.2
297.2
300.2
302.?
305.2
307.2

310 .2
3 1 1 .2
311 .2
311.?
312.2
314.2
315.2
314.2
314.?
$314 .2
315.2
315.2

-3 15 .2

315.2
315.2
314.2
314.2
313.7
31S5.2
315.7
316.2
316.2

3 1 5 2 
3 15.7

314.2
314.2
313.2
313.2
3 1 3 .2
313.2

3 1 S 2 

311.2
310.?
309 .2
309.2
306 .2
305 .2
304.2
305.2
304 .2
304 2

3e3 .2

9
293.2
293 7
293.2
293 .2
293.2
293. 2
294 .2
296.2
301.2
304.2
30 5 .2
30 7. 2

3 1 o 2309.2

311 .2
a I I 2
3 1 2. 2
3 1 2. 7
3 1 3. 2
3 1 3. 2
3 1 2 .
3 ! 3 . 2
$32X3.2
31 3. 2
3 1 3 .2

3 1 3 .2
3 A 4 .2
3 1 2. 7
3 1 2 .2
3 1 2. 7

3132.

3 1 1 . 7
312. 2
3 1 2. 2
3 1 2. 2
3 1 1. 2
3 1 . 7

$312.2

3 o g 2
30S.0 2
3 0 9. 2

3 0 8. 2
301.2

312.2

307 2
3107. 2
306.2
30 9. 2

309. 2

306.2

30 5. 2
362

3A0 4, 2

10
2 93.2
293 2
2 93 .2
293.2
293.2
293.2
294 .2
297.2
300 2
303.7
305.2
3 07 .2
3 99 i ?

3 10. 2
a t o .7
3 1 1. 2
312.2
3 1 2.
3 1 3 .2
313 2
3 1 3 2
3 12.2

313.2313 . 2
3 1 3. 2
3 1 2 .7
3 1 3 2
3 1 3 .2
312.2
312.2Z
313.2
313.2
312.7
312.2
312.2
312.2
3 11 2
3 1 1. 2
3 I t 2
3 I t 2
311 .2
310.2
3 9. 2
3 09. 2
308.2
3 06. 7
307.2
3 o 7 .2
306 .2
30S. 2
3 05. 2305 .2
3 0 5 .2305.2
342

I 1
293 .2
293.2
293.2
293.2

295 .2
29 .2
301 .2
2 9 32.

305.2
307.2
30 V r 
3 11t.2
3 10o.7
3 11t.2
312.2
313.2
313.2
313.2

312.?

74 4.3

31 4.2
3 4 .2
314.2
314 2

3 t g22

314.2
312 .2
312.2

3 1 32.7

313.2
31q3.2
313.2
312.2
312.2

3 1 ,32

3 1 1.2
31 t .2

3 t 42.

311.2

3 1 0 .2

31 1.2

309 .2
309.2
306.?
307.2
306.2
306.2
305.2
305.2a
305.2
304 .2

304.2

2
293.2
293.2
293.2
293.2
293. 2
293.2
294. 2
297.2
300.2
3 01. 7
304.2
305.2
306 .2i
309.2
309 .2
30 9 . 2

i310 .2

31 1. 2

2 9 4 .2

3 0 1. 2

3 1 1. 2

3 1 2 2

309.2
3 1 0. 2
309.2
309. 7
310.2
309. 2

3 1 0 2
3 t 1 2

309.?

3 1 0 .2

3 0 9. 2

3 0 2 2

308.2Z
S06. 7

3 0 7.2

3 0 6. 7
305.2
3 0 4. 2
304.2
304.2
304.2
304. 2
304.2
302 .2
30 4 .2

3 02.2

13
292 2
292 2
292 .2
2 9 2 .2
2g92 2 
292 .7
294 2
297.2
300 .2
302.7
3 0 5 .2
3 06 .2
308 .2
310.2
310.2
310 .2
311:2
311.2
312.2
312.2
312.2
312.2

3 0 a 2

313.2
313.2
312.2
3 13 .2
312.2
$311.2
311 .2

310.2
310 .?
310 2
310 .2

3 1 O .

311.2
3 1 1.2
3 1 .2

3 1 2 2 

3 1 .2
309.2
308 .2
30? .2

306 .2
305 .2
304.2
305 .2

30f5.2
305.2
304.7
304.2

3 4 .2

COORDINATES
I R THEIA Z

I o.0o 00 -0.586
2 o.ooo oo -0.293
3 0 000 00 0.000
4 0.000 00 0.293
5 0 000 00 0.586
6 0o000 00 0o 679
7 o ooo O 2.049
8 0.000 00 2.i42
9 0.000 00 2.63!

10 0.000 00 2.929
1 o. 000 00 3.220
12 0.000 00 3.1I3
i3 VYVY ooo 3.7eoc

Z
PO

C
Hd
'.'

t..
w.



Prcss
Time Cy

P
ts) (atm)-5 *494
-4 *4

13 940
-2 492 

099<020
191 .272

295 .667
463.20?7
560 .796
678. 3 54
776 .020
8173 660 7
971 .503

1070. 102
216.? 929
1265 . g39
133 .9sso
14 62 .136
15 60 39 1
1646. 667
1757 .58!
1855 .5f66
tss194 .422iless 9 ssa
251.556

2250. 21 1
Q3409.05
2446.082
2546 .633
2045 .646
2744 .524
2843. 435
2942 405

3 A 4 2 A0 4 

3142e.046
32 '4'
33 so
34 **
35 94
36 *o#
37 **
36 *.*
39 so#

49 to
54 44
59 94*9

64 *
49 *
74 0*
79 **

3$ *40

(K)

40*

*44

2 es . 2
298q.9
275 .7
246 .6
2 2 .6
261 .4
260 .8
2 9 .2
215 .4

2ss .6
2 q 7 + q

256.5
2 9 .8
254 .2
253 8
253 .s
2s2 .4
251 .0
2 50 5

246 .9
249 9
2 4 8 1
247 6
246.72 4 6 7 
24 6 6

245 .5

242 .5

221 .3

*4*

*44t

*..
94.*

44*#

40*t

*4 *

Chamber
p

(stm)
I . 0 0
1. 0 0 0
1 .000

1 .0 00
1. 000

I 3028
1. 132

I . 123

I 4 1 6
1.021.53I1.410
J . 452

1 .521

1 . 6 $4
1. 6 34

1.690.1 ~44

l. 743
1. 7694
1.794
1. 810
I .033
1. a56
1.679
1. 901

. 9 22

1.952
1, 955

I 9 ssw19?
191

19 56

I .95s
I .5 g 6
1, 4 4

1 9 4 1

1.946
s1.944
1.942
1 .940
1 .918
1 .917

Table ISA - Scaling Run 243: Cluttered 324-m 3 Chamber, South 3.279-cm Nozzle
Chamber Absolute Temporatures (K) at Locations I

2S95.0
28 9.0289 .0
28 . 0

289.1

293 .0
292 .2
300. I
302 .4
3 03.3
304 .5
306 .6
305.3
3*6 .5
$306 .0v307.15
30 7 .I
308.7

307.6
$30 6.1
;s 0 6 r 306. 6
307. 3
307.9

101 .3

307 5
306.3
306 .0
306.4
30?. ±
307 .3
30 7 .2

305.8S
$305.8o
1*12
304.6
30 5 .
304 7
30A4 a

300 .30 4 .

$100.

301.0

300, 
300.2

309 3
2991.6

2
206 .4

2 8 a .

266 .57

2 91 .7
296 4
299.2
3 0 t .30 0 5
304.0
305.5
301 .5
305.5"
3 0 C .

308.3

3ae7 .5

307.15
307.5a
307.0g
307.9
307 . 4

307.33 V 7 I 

397. 3
309. 5
306.9s
306 .6
$305. 9
$304.4
307 2

306.

305.5

34.

304.42

304. 0

301 .9
lAS 7

301. 2
3 04. 

300.7799l. P

300.1

20X 9

3 9V I .

299.5
259.6

3
289S.5

268e.5
2 c 8 .5

268 .5
268 6
250 .5
2 9 6 9 299.9
$301.0O
$301.?
303.9
305, 8
306.,23S5 .7

305 .0
3 0 5 .7

308 .7307,7

ae07 .4300.2

3 at . 2
3 0 7 4 
3 08 .1
307.2
301'.4

GYC .S

3 09.9$308.3
107.1 

$308. I

3 v 7 .4

3 04.0
305 .2

304 46
304 .5
$304.5
3 0 4 ,4
3 04 .I
303.1
3 0 .1
302 .6
30± .0
3 00 .6
3*O .0 

$34. ±

t29 .9e

4
289. 1

289.1r

285 .0o
291 7
296. 1
299.?
302.0O
302,. 7

301 8

306.3
3 0. 9

306.1
308 6

307.4
308.0O

2 0 9 , 

3092. 2

3 0 2 .
310.0 

306.6O
J O1 . 9

306. 
30 6 .

306. 2
308 . 2
397.1s
$397.7

I 06 .

305 a

305.4t

3 0 5 .

305. 0
104.6
304.5s
30 4.1S

302. 6
301.2

3 0 VA 9
30 0 2

30, 2
300.2

306.6

30a .3
2*1.9
295 .?

5
2 a a 9

2es 9 

268 .9

29? .
3 oo .
302.2
303 2
305.0D

3gti5 . 1

306. 6

307 . 0q
309 .6
307.4j

307 . I

309. 7

3 o 9 2

3 08 .
$09.308s.7
308.0O
306 .2

0 .30! . 0

3 n 5 ,7
3u5 .5 
305. 1
104 .1
304 . 7
3174 .43 0 4 .4

304 . J

302 .0

$3 01 .6
300. 0

00 .4
100,.0
219 .7

6

269 .0O
289.0o

288 .5

2 6 1 .
2B 9 4293.3
297n.4
100.7?
302.2
30 3 -9

3 0 5 4 

30'.2
307 ,I
306 .5
307 .4

306.9
30 0.0
306 .s
3±0.2
$309.3
309 .3
307 .0
3 V 9 

3089.3
309 .8
307. 9

30a .3
30 8a .
3098 .
30? t
106 8 .2

30 3
305. 
30! .3
$301 .2
305 .1t
304.9F
3 c 4 6 
304 .6
304.3

301 .

2) 9 g 
29^ 9 $

30e 2 6
10 .9

39$.?,

7
2s9 .2

290. 2

250.2
250 .2
291. 2
2 9 4. 2
2 9 7.2
296.7
302 .23 01 22
306 .2
307.7
306.2
3 09 7 30s9,2

3 1 ,223 1 0 ,7

3 1 42,23 1 2.7

3 1 4 .2314.2
314.2
3 3. 2
344 .2

3,1 4. 2
3J.A 2
3 1 5 .2
3 1 4. 2
3 J1 3 .7
3 1 3 .2
3 1 2 .7
313.2$312.7

31 2 .313. 2
312.7
312 .2
$311.23 I t 2

3 1 4 , 2
3 o g 2

30;. 2

3±1 .2
310 .2

306.2

3 0 3 .2
301.2304 .2

3 0 .2

a
290 .2
290.2
290.2
290 .2
2 9 o 2

290 .2
290 .2
2941.2
254 .2
2 9 .2

392 .2
304.?

3116.7

2o9 .2
310 .2
710 .2 
309 .t
311 .2
$311t.7
3 13.2
313.2

$312.2
9- 4 . 7

312 .2
$312.?
3 12 .2
3 1 .2
312.73 12 2

311 .2

314.2
3 1 2 7 

3 1 1 .23 to 4 2

310 .2
310.2
3 so .2
310.2
310 .2
310 .7
309.2

305. 2

303 .2
303 .2
$92 .2
30 .2
30 3.2
3*1 .2

S
29 . 2
291 . 2

291, 2

2 9 1. 2
2 9 a 2251 2
254. 7
296.2
300 2
303.23 o 4 .2

304, 2
307 . 7
30 9. 2
30, . R

3 1 o .

3± 1.23 1 4. 2

I i . 2
3 1 t .

3 1 o 2 
3 I o 2

1 0 2

3 0 1 7 

3 1 1.2

3 1 o 7 
3 t 4 2

$310Y.2

30. 2

301, 2

100.2
$311.2
112.2

309 .7
309, 2

309 .2
306.2

307. 2
$306.2

3*6a.2

o05.2

303.2
$393.2g

10
25± .2
291 .2
291.2Z
291.2
29t .2z

251 I.2

304. 7
306 .2
30?.7
309. 2

39 2 

3 1 e 2 3 1 0.2

3 t o 2310 .2
3 1 .2

3 1 o 2

3 10 .2

312

302

10 .2

30.
04

3t0, 2

3)0.7

3 08 7 2

310 .2

3 08 . 2

310 .2

3 06 .2

310 .2

3 06 . 2
310 2

320 .2

308.7

3 92 .2
302 2
300 .2

30? .2
306.2

3e2 .2

I 1
2 9 I .2
29 .2
2 5 .2

251t . 2
251 .2
291 .7
2 92 2
295 .7
299.2
301 .230 3 .A
$393.2
305 2

307a2

309 .2
31A.2
310 .7

3 1 0.2

3 107

3 t s ,2
311.2

3 1.2
310 2
31t 0.2
3t±0.2

31 0.

310.2

310.2

310O.2
309.7

3(027
310 a2

3 0 .2

$306.7

309 .2
308.2

03 .2
30? .2
3 06 .2
3s6 .2
$306. 2

305,2
303 .2
$302.2
30 2.2
307 .2
302.2
301 .2
302 .2

12

2 9e . 2290.2

290 2
290. 7
2591. 2
294.2
297. 2
299.7?
30$1 2
302.7
305.2
301.?z
3 0 7. 2
3op .2
306g. 7

308. 2
3118. 7

3 10 . 2

302

306 .2
$309. 2
305. 2
$307.?

3 0 ^X. 

306 .2

309 2
306.2

306,?

306.2
306.^ 7

306,T2
307, 7

30a2.2
306. 2
305.2

3e0 2
305 .2
304.7
305 2
303.7_

301 .2Z

300 .2i
300 .2

301 .2

13
R90 .2
290 .2

29 7 . 2

250.2

2 0 2 2

2 0.2
2 0.2

32 9 2 

250 7.2

3 00 9 2

302.2

3 0 9 2 

29? .2

302.27
303.72

3 o e 72

309 .2
309 2
308.2305.2

308.7
305 .2

3 0 7 2 

3 0 9 .2

30 2

306 .7
305.2

309.?Z
305.2

3 ff 9 2

308 .7
308 .2
308 .a
308 .2

305.2z

$307.2

309 2

305 .2

34 O7.2

303.2
102 .2

302 .2
362 .2
302 .2
362.2
36± .2

391 .2

C0ORD I HATES
I R THEIA Z

(M lt(DEG) 18 )0± 0. 090 0o -o. 184

2 0 000 00 -0293
3 0.000 00 0 a00
4 0 000 00 0.293
5 0 000 00 0.586
6 0.000 00 0.078
7 0000 00 2.e49
8 0.ooo 00 2.342
9 0.000 00 2.635
10 0.004 00 2.920
it1 0. 00 00 3.2.O
t2 0.000 00 3.513
13 0.000 0o 3.606

cr

m

xm

en
'v

Cr
M
'C
en

H-

r-

It



Press
Time Cyl

F P
(s) (atm)

-5 94494
-4 9440

-3 *40

097. 224
190 .918
297 .9 06
365 .537
403. 068
5S0 .687
678. 279
775 . s2s
a73 6 70
971 .442

1070 075
11if. 963
1265 939
1364 .037
146.2 1 1
1560 .39 1
16 58. 70?7
1757.071
8 955. 53 1

-L 1954. 4 69
205 .0 6 3 
2515i.6S33
2250 .276
2348.959
2447 . 69 7
2546 . 503
2645 . 728
2744.602
2843 .483
2942 .405
3041.429
3 1 41 .2 7 9
3241 .289
33 ***
34 *4*
35 *0
36 *940
37 *e*

39 *40
40 944
45 *4*
50 944*

55 s4*
60 *49
65 *4s
70 0 *4
75 *19
90 *4
85 *c

Chamber
T P

(K)

2 g1 I 0
34 04
277 ?
2S69 .S
2S6 .1
266. I
2 63 .0
262 .5
261 .5
2 6 1 .0
260 .5
2 3 9 .2
258.5
257 .8
257 .6
256. 0
256.5
254 9
254.2
253 .0
2s2 .6
251.4
251 .4
251 .3

249.7
248.7
248.2
247.6
247.3
244.5s
2 33. 1
222.2

*04

*04
*014

404
4*94
4**
4*4

4*4
*04

*04

*0*
4949

(atm)

. 9 3993

9. g3
. 9 4

.993

.994
1.023
1. 7 7
1.0771. ±22
1. 17 
1 .222
1.265
1.3 07
1.3 4 7
t .365
t.409

. 445
1. 4 9
I. 5 3
1. 4 5
1. 76
1.6 06

1 . 6 34

1.S634

1. 700

X ,7 a 4
t. 734

1. 8740I . 704g
I1.890
1.63±I 1.9 69

1.931
1.942

i1. 958

1.962
1. 9 6 2
1.9 62
t . 961
1 .960
1.95?
1 .954
I . 9 52
1. 9so
I. 949
1.9 47
1 .946
1. 944
1 .943

Table 16A - Scaling Run 244: Cluttered 3 2 4-m 3 Chamber, South 3.279-cm Nozzle

Chamber Absolute Temperatures (K) at Locations I

1 2
290.4 290.1
290.4 296.1
230.4 290.1
290.4 290.1
290.4 290.1
290.6 290.1
294.4 293.3
296.7 298.1
301.4 3(00 9
303.9 303.3
304.8 304.5
305.3 305.4
307.7 307.2
3116.5 309.0
308.4 30?.7
309.4 306.7
30 .8 349.0
309.5 309.2
309.7 310.4
310.6 310.5
309.9 309.4
310.4 309.5
309.4 309.0
309.3 309.1
309.7 309.8
310.1 309.8
310.4 309.5
310.7 310.2
311.0 310.4
311.6 310.9
312.2 312.3
310.8 310.3
309.6 309.0
308.7 308.5
308.9 308.5
309.1 308 7
309.2 306 8
309.3 309.4
309.5 309.3
308.4 308.2
306.6 307.5
306.4 307.3
306.6 306.6
305.7 306.4
30 6 .0 306.2
306.1 306.0
305.7 305.3
301.0 302.6
302.4 301.9
302.0 301.4
302.4 301.9
302.3 302 0
302.3 301.5
302.3 301.7
302.3 301.5

3 4
290.2 290.5
290.2 290.5
29 0. 1 290.5
290.2 290.s
290.2 290.4
290.1 290.5
292 .1 2930 O
297.9 298 0
300.9 301 2
302.7 303.1
304.1 304.7
305 4 305.6
306.8 30? 3
308.0 3o8 1
308 .0 308. 5
308.8 309.5
349.5 209.3

308.8 309.4
310.3 310.4
310.6 310.4
310.0 310.6
309.5 310.0
309.0 309.5
309 0 309.3
309.7 $310.0
399.1 310.2
310.2 310.2
310.2 310.2
$310.5 310.2
310.6 30.i4
311.6 3i2.0
310.5 310.3
309.0 309.4
308.1 306.5
307.5 307.8
308.9 306. 0
309.1 308.9
308.6 308.9
309.1 301.2
310.5 306.9
308.1 308.2
307.? $ O30
307.0 307.6
307.3 307.5
306.3 306.7
306.t 306.4
304.9 305.0
302.6 302.7
3 0 1.9 io02.0 
301.5 301.6
302.2 302.0
302.1 302.1
302,.0 302.0
301 .6 301.5
3101.5 301.5

5 6
290.3 290.4
290.4 290.4
290 3 290.4
290.3 290.4
290.4 290.4
290.4 290.5
293.7 294.2
298 6 2 9 9.2

;1 .7 {o302.0
303.5 303.8
304.9 305.2
306.0 306.0
3'?7 1 351 - I
307.9 300.5
308.5 369.3
310.0 309.7
308.6 307.5
309 3 308.5
310 2 309.4
310 2 310.6
310,4 310.8
309.4 309.3
308.8 308.6
309 7 311 .0
310 6 311.2
311.1 311.7
310 .0 3±0.2
309.7 3±0.8
310 4 310.7
311.0 311.7
312.2 312.0
309.6 308.3
308.5 307.9
308.0 307.6
307.4- 308.0
309 5 300.g
308.7 309.0
308.6 308.7
308.6 308.7
30.'5 309.1
307.6 307.5
307 5 307.4
307.1 307.0
306.6 307.0
306.6 306.5
306.2 306.1
304.9 304.2
303.2 303.3
302.3 302.4
302.1 301.9
3 02.0 301.8
302.2 302.2
302.0 102.0
301.9 301.8
301 . 301.5

7 8
291.2 291.2
291.2 291.2
291.2 291.2
291.2 29 I.2
291.2 291.2
291.2 291.2
292.2 292.2
295.2 295.2
296.2 29t 2
300.2 299.?
303.2 302.2
305.7 303 7
307.2 306.2
32,19.2 3n0 7
3 1 .2 3 0 9 .2
311.2 309.2
312.7 31I.2
313.2 312.2
313.7 311.2
313.2 311.2
314.2 313.2
314.3 213.2
314.7 314.2
316.2 314.2
316.2 315.2
316.2 313.2
315.2 313.2
315.2 313.2
316.2 313.2
316. 2 313.2
316. 2 313.2
315.2 314.2
3 1 4 .7 3 13 .2
313.2 312.2
313.2 312.7
31 3.2 312.2
313.2 312.2
313.2 311.2
313.2 310.2
312.2 310.2
312.2 310.2
311.2 309.7
311.2 310.2
3±0.2 349.2
310.2 34092
3±0.2 309.2
306.2 307.7
307.2 306.2
306.2 305.?
305.2 305.2
304.2 304.2
303.2 303.2
303.2 303.2
303.2 302.7
303.2 302.2

9
291.2
29 1. 2

291 .2
29 . 2
291 22 9 1 2 

292.2
295.2

3 0 . 2
303.2
305.2
307.2
31e.2

3 I 0 2
3 1 0. 2

3J 2 c.2
3 1 1 , 
3 I I 2 

311.2

3 11. 7
3 1 1. 2
312.2
3 1 2 .2

3 1 2 .2

3 1 2. 2
3 1 2. 2
312.2
312. 
312.2
312.2

3 1 2. 2
3 11. 2

311 2
31 1. 2
3 1 e .2
3 1 0. 2
3 1 O 2
3 1 O 2
309.2
308.2
306. 2
307.7
307.2
307.2
306. 2
304.2
104.2
304.2
30 4. 2
303.2

3 0 i 2

303.2
303.2

10
291.2
291 .2
291 I 2

291.2
291 .2
291 .2
292.2
205 2
296 2
300.7

305 .7
307 2

309 .2
310.2
3 0 2
3 1 I 2

311.2
312.2
311.2
311.7

3 1 3 .2
3 1 2 .2
3 1 1. 2
3 1 t 7
312.2
313.27

312.2
312 .2
31 2 .2
312 2

3 1 2 2
3 i S 2
3 t I 2 
3 t0 O 

312 .2

3 09 .2
308.2

312 .2
312.2
311.2
311.2
310 .2

3 0 4 .2

3a3 .2

309.2
308 - 2

307 . 7
307 .2
303.2

I 1
2 9 . 2
25)1 2
2 9 1 .2
291 .2
291 .2
291 .2
292.2
2 9 5 .7
2S9 .2
301.7
304.2
305.2
3 0 7 .2
30,a 7
39. 2
310.2
3 2 e .
312.2
31 1 .2
312.2
3t I .2
31 i.2
3 11 .7
3 1 2 .2
3 1 2 .2
311 .7
311 .2
311 .7
3 1 2 .2
3 1 2 .2
312 .2
313.2
312.2
3 1.2
312.2
312.2
312 .2
31 t .2
310.2
310.2
309.2
30 .7
309 .2
306 .2
308 .2
307 .2
306 .2
305.2
3 0 4 .2
303 .2
302.2
302 .2
3 0 2 .2
303.2
303 .2

12
291 .2
291 .2

2 9 1. 2
2 9 1. 2
292.2
294. 7

300 .2
302.2
304. 2
3 ('5 . 2
..07 .7.
3 07 .2
307.2
300.?7

309.?
3 1 1. 2
309.7
309 .2
310 2
3 t 0 2
310 .2
309. 2
309.2
309.23 0 9 2

310 7

311.2
311.?
311.2
311 .a2

311.2
3 1 o 2 

309 .2

3 o 9 2
3 o 1 .

307. z

106 .2a
306 .2
306 .2
305 .2

30 3.7
303.2

3 o I 2

301.2301 .2

3 o I 2
3 o I 2

3 o 2 

3 01.2
3 0 22

13
291 .2
291 .2
291 2
291 .2
291.2
29 1 2
292 2
2 9 5 .2
Z59 2
3 0 1 .2
303 .2
304 2

307 2
3 1 s 7

308 2
308.7
310.2
3 1 o 2 
3 t I .2
310 .2
310.2
3 1 o 2 

311.2
310.2
3 1 o 72

309.2
310.2
310.2
3 1 .2
3 I .2
312.2
$312.2
311E .2
311 t.2
311 .2
3 1 .2
3 1 2 2 

310.2
309.?
3 0 .2
308 .2
309 .2
307 .7
-307 .2
307 .2
306.2
30s .2
304.7
3 0 1.2
3 02. 2

302.2

3 4 2.7

303 .2

CGOORDIHRTES
I R THETO 2

) ( DE6 (HI
1 0.000 00 -0.586
2 0.0e0 0o -0.293
3 0.000 0O0 o 000
4 o.000 00 09.t3
5 o.000 o0 0.866
6 0.000 00 0 678
7 0.000 00 2.045
8 0 000 00 2.342
g Ofi . OG 00 2.635
10 0,000 00 2.528
Li 0.000 00 3.220
12 4.000 00 3.513
13 0.000 00 3 El6

r
'C
"0
Co
-1



Table 17A - Scaling Run 245: Cluttered 324-r 3 Chamber, South 3,279-cm Nozzle
Press

Time Cy[
F P

(5) (atm)
-5 *14
-4 *44*
-3 ***
-2 94* 

219 6440

401 46 4$364. 136
48* .460
579 .5 82
676. 6sa
774. 150
872.50o3
970 . 136

10?.a 789
I165 .497
1263. 136
1340.663
14s5 .265
1556 .792
1653.755
1752.3i4?
18 49,654
2i 1¶2 9 1.27

22 2043 .92 1
2132.51?
224± 11011
2338 .969
24135 .44
253! .388
2630. II6
2720. 942
2835 .499
933- 8

30 32 .86 1

32 44

33

35 44*34 *
36 04

$37 .*o
J8 *'

53X tao
5g

73 94'
76 a.o
63 4*

66 4'
96 4

r,
(K)

'*4
V*0
4* 4

13 7 .2

260 O.7

273.2
272.3
2 7 .6
2 70 2
2i9 .7
249 .2

266.9
266V.2
265 .3
2 64.2
2 6 3 9 
2 6 2 .

262.!

241 .7
2 60 .6
2 5 9 .8

2 5 9 .253
28.
257 .2
257 .2
216 .4
255.3

247 .8
234 .1

4.

4*94

04
409

94*

*ot
494*

Chamber
P

(atm)

I .06

1. 006

1 .0116
1 . 0 6
1.037
1 .013

. i146

1 2 3 3
1. 2 6
I 3 2 9
1 3 5 6

1 .4346t . 4 3 4
. 471

I .506
., 5 4 0

1. 540 1 .573
1. 5 9 4
1.635

1,665

1.767
1. 76,4
1.8 1
1. 934

I. 981
,.903
1 9 2 4

.9 l

1. 9 6 2
i .966

1. 96 8
I . 969

I . 9 6 91.9g69

1 -969

. 964
1.96 4

1 .956
1. 955
1. 953
, .95±
1 .950
1. 949g
1,94g?
1 .9 45

Chamber Absolute Temperatures (K) at Locations I

296 .4
2 9 .6
296 .6s
299 .6

298 .8
3031.8

$10.8B
31 2 .4
3 1 4 .

3156 s
$316.5
316.5

3 i 7 .

31S8.5
$316.?
318.?
3 1 9 .4
316.0

$317.4
308V.3
$319 .0
3 I 8 

319.3
$318.1I
317.3

t 7 .8
316.2

3 1 7.6
315C.6

16 ,4
315 .3
3 i 5 , 
315 .3
31 5. 1
3 1 4 .7
3a4 .3
$314.43 1 4 4 

312 .3
312.0
3 i I . 7310 .6
$310.5
3±0v.0
310v.2
3 ± .2
3±10 2
3to 6300 .3
3±0o.6

2 9 296.1
298.1
296. 1
296.1t
298.2
302.?
30 7. 33 I 2 .

3 t 2 .
$313.1
3 1 5 .315 .0

3 t 6 .

1 6 .316 .1

1 7. 7

317.1
Wl7, 3$317.8

317.3

;,4
39 9 

3 1 7 ,

3 1 7 .317.9
316.1

317 .83 J 7 . 6
3 1 8 6
7 1 5 Y

31 6. 2

314.1Y
314.4h
3 4.7
$314.3v
3 J 3 .
3 1 4 6
3 i 4 .

31 4 7

310, 7
V1 4 3
30 9 .6
309 .4O
309 .5
309,.6
309 .7
3 1 9 S 

30s1.0a

$30 9.6

3
2 98 . 1
298.1t
298.1I
2 9. 1
2 le 1 
2s9. 1

307.2
3*9.4
31.53 1 1 35

3 1 4.3
314.4
316 .23 1 6 2 

$314.6
316.9
3 1 7.3

$318 .
319.7
3 9 .3

316.1

317 .9
317 .3

3 1 7 .9317.9

3 1 8 .5
317 .3
318.7
316.6

35.1 3 Is . 1

3 14 .
3 1 4 .5
314 .43 1 4 . 4
$314.3
3 1 3 .5

311.1S
3 13 t 

310.2
*9 .9

309 .5
309 .5

314S .

349, 6

4

298.6
2 9 8. 6
298 . 6

302.4
306. 0
3 0 9 .6
311 .9
313.83 1 a 

$34.
3 lb 6 3
314 .5

317.0O

3 1 7. 3 A 7 .
3 1 7 .

3 1 9 .

ate. 6
319.5
3 1 9.6

3 I 9. 2
316. 2
J 1 7 . 9

I e .4
3 1 e 4 

WI B. B

$318.2

317.83

3±6 5.6
316 6 -

319.4

$316 9
3 1 6. 3
3 1 ± .6
315.3
314.9

3 1 4. 5
314.51
I 1 4 41

311.1
3~ 0O. O
302.4
30 9 .8
3 t O .
3± o. 73Qg .8

1±0.0
3*9 .7

5
298.5U
298.5U2 g8 . 1

298 .6

2 1 o.

~109.5
3 12. 2
313.80
31 5.2
3 16 .7

3165 9
318,1
318.2
3 19 .2
3 19.1
316.7
319 .2
319. 
3 20. 0

3 % .1
317 .8
3 1 7 .6
3 1 7 . f

31?7.S
318.13
$319 .8
319 .3 1 7 .

317 5

336.5
316. 5
3t5 .1
3 t 4 .314.7
3t14 4
314 4
314.0 

31,2, 

311.02
3 1 0 2 

3 09 .
3 10 .2
3 09 .

31G. 2

6
299 .4

296. 4
296.?308 .430 0, 4
291 -2

3±0.2
312 ,9
3 1 3 .5

$315.23 1 6 2 

$316.8

316 .8 
3t6 .9

3it9 .2
3 1 8 , 
3 1 8 4

320 ,3
3 1 9 .7
31 .5
3 1 7 .
3 1 7 .7
319.4

3 1 
31 7 .3
319 .0
3 2 0 .9
317 .1
3 .

a I f 9 
3 1 7 .

3 t5 .f

$317.3

3 t S .2
31t .6
31904 

317.3

3t13 .4
T . 2 .

I10 .e

$31900

320 .
3180 .

3 0 9 .6

309 9 6
70 9 ,5314 .6

140.5
34 0.31

7
300.2
30 2

$300.2

3ee 2
300.2

30* .2
301.2
306 .2
306 .73 0 I 2 
3 1 4 .

3 1 5.2
316 .2
3 t 7 2 
3 2 

323 2
3 2 3.2
323 .2
3 2 4. 2

325 2
32 . 2
3 2 4. 2
326.7
4g;.2
327.2
3 2 7 .2
327. 2
3 2 S 2 

3 2 7 2326.2
$326.7
327.23 2. 2

$325.7324. 2

3414.4,3 2 I .2

323 .7
325. 2
3 2. 7

321.2
319.7a
32 .2 7
3 21 .2319 2

3 I 9 2

3±9.2
3 1 2. 2

3?.

3 2.2

3 2t. $2

311.2

8
299 .2
299 .2
2 9 9 Z
299 .2
2S9 .2
219.2
100.2
102.7306.2

3 2e.

310 .5

3t2 .72

3 2 4 ,2

3t2S .2

3 21 2 

31i.2
315 .2

319.2
321.2

3 19 7 

321 .2
321.2

3 213 7 

324 .2

327 .7
327.2
33? .2
$326.2
$325.2a
3 24.2
324.2
314.2

3 2
3 c

323,1Z
$23 .2

3 2 0 .2
32 6.2316.,2
316 .2

313 .2
$3 13 . 2

312.2
321X.2
31*72
3*1.2
311.2
310 .2

310 .2

9
3 0 O 2

300.2

3 0 1. 2300.2
30. 2

3 0I1 2

300.2

3 20 7 
71 2 . 2

31 3. 2
3±5.7

3 2 7. 2

317 .2

3 2 2 2 320 . 7

3 2 2 2
322,7322.2
322.2
3224 2322.2

3 2 5 324.2
3 2 6. 2325.2
324. 2
324. 2325.2
324. 2
324 47

325.2
3 2 3. 2

320.2
319. 7
39. 2

a I a 27318.2

3 1 e 2
3 1 3 2

3 1 3 ,2
3 1 3.2
3182 2

3 1 2 2 

113. 2

3 t 2 .2
13 .2

10
300.23 0 0 .2

300.2
3 00 .23 0e . 2

300.2
3 a I 2

304.7
3 08 . 2
3 I t 7 
313 5
3 1 5 .7
3 1 .

3 21 .2
318 .2

3 2 2 2
320.2

3 22 . 2

3 Z2 3 2

322 .2

3 22 . 23 2 3 .2
3 22 , 2
3 24 2 
323.2

3 24S 2
3 24 .2
3 24 . 2
3 24 .2
324.2

3 2 0 2

323.2Z
323. 2

3J3C .4

320 .2?

3 19 2 
319.2Z
3 t 0 2 
3 t 9 .

310.2
318 .2
306 .2

3 t 3
314 .2

313.2

12 2

3 1 2 .2

I 1
$30 2

300 2

3 0 42
300 2300.2
300 .2
300 .2
301 . 2
3 104 7
306,2

3 1 1 .2
3 1 3 .2315.,7

3 I 7.2
318 2
318 2
31 .2
32* 7
321.2

3 2 2 .

322 .2

322 . 2
323 .
13X3.7

324 2

a23 2 22

322 2
322 .2

323 2324 .2
324.2, 
322 2
$322.2

320 7

319 .2

3 1 0 2
316.7
319 .2
318.2

318 2
3±8 2
114 7

3 23124.7
1±4.2

11 2
3 1 3.2

312 2
312.2
3l2 2

3s2 .2

12
301 .2
300 .2
300 2
300 .2

300 .2

300 2
303 .7
302
309.7

3 t X. 
311 -a

3 1 62.7

3*5.2
3±6.2

3 1 .22

317.2

319.2

319. 2
$320. 2
320.2
3 21. 2
322.2
320. 2
321.2Z
3 21. 2
321.2
321.2

320 .7
315.Z
336. 2
317.2
317.2a
317.2

317-2
316? 

316 .2

312.2
$31 1. *

3 10). 23

$311 .2g
31 1.2

13

299 229 .2

293.22 9 9 2

299 .229 9.2

3eo0.2
303 .2
306.23 08 .73 0 a .2
3 1 .7

$314 2
316 2
316.7
326.2
316.?3 1.2

318.2

3 17@. 

319.c2
313.2
3 2 0.2
319 .2
321 .2

a21 2

321.2
$321 .2
31t9 .2319.7
320.2
320 7319.2

318.
3 1 9 .2

3 2 7 .

3 1 7.2
318 .
317.2
317.2310.2
315 7
300 2

3 1 6.23 j7 . 7

312 2o

3 16 s.2
3 t1l62

3j1 4.2
311 2
310.2

310 2
310 2
3
3s , 1

CO60DIIATES
I R ThE T4 A

(n) (061) (EI
l O.000 00 -0.9186
2 o.o0o 00 -0,293
3 0 000 00 0,000
4 0.0n 00 n 2g'3
5 0.OOG 00 0,186
6 0.010 00 0 ,?8
7 0,000 0on 2.049
8 0.000 00 2.34Z
9 0C000 01a 2.635

10 O.1110 0G 2. 52Y
It 0.000 0a 3.220
12 0 000 00 3, 51
23 9.000 00 3.806

It
H
M

7<

70
en

34.
02

3:

It



Table 18A - Scaling Run 246: Cluttered 324-m 3 Chamber, South 3.279-cm Nozzle
Press

Time Cyl

(5) (atm) (K)
5 99* 494i
-4 949* *10*

-3 41* **
-2 94* 4 **-I944* 4944
092.412 290.4
1A *s t1 2q9e
283.119 275.0
360.a84 269.4
478.684 2C4.9
S76.537 262.9
674.330 263.1
772.156 261.1
870.054 261.7
967.959 259.8
1065.9±t 259.5
1164.046 259.2
1252.748 257.7
1360.946 256.7
1459.177 255.6
1557.531 255.1
1655.919 254.3
ar5q..uva 243.0
1852.991 253.4
1951.939 252.6

u 2050.531 251.5
2149.219 250.4
3.747 aaci .7n A

2346.721 249.3
2445.551 248.3
2544.374 247.9
2643.646 247.5
2742 575 246 9
2641.537 246.4
2940.541 245.1
J039.558 244.0
3139.119 234.6
3239.061 223.2
33 *** *04
$34 *i* ***
35 *49 4**
16 *4* 9494

37 *** *4
i8 *4* 9404
39 **0 140*

45 9440 *0*
50 *14* *94

60. *1* .14*60 941 **

70 s*4 491
75 *140 494

65 *40 4

Chamber Absolute Temperatures (K) at Locations I

269 . y
28 9.0

28 9 .0
289.0
28 9 .1
242 9
29 7 .1
299 .
30 2 .2
303. ±
3 0 4 .9
305. I
305.1
305 .4
305.2
306.8
307 .9
30 9 .4
300 .7
308.5
307.7
307 .4
307 .9
3 0 9.0
309 .3
309 .4

307 .3
306.6
307.0
306.5307 .
308.5
$305.5
306.4
305.5
304 .5
30 4.9g
30 .45
303.9a
303 .9
303.5
303.8
303.8
30 3 .7
302.3
300 .4
30 0.48
300.98
3 0 0 .4

300 .9
3Y O . 6

300.2

299.9

2
268.6
2Be . 0
2 SS . 6

288.6

2 1.6 
295.9

30 .2
302.4
3 0 4 .
$304 .4
304.5
305. 4
305.3
306 .3
307.0O
109 .7
307.7
307.6
3 0 6 3 

307.2
307 .
308.3

306.8

306.4
306.9
305.9

3 0 7 7 

307.7
305.7
30 6 .
305.2

3 0 4 .

304.5
304.0O
303.6

3 0 7 2 

303.1
303.1t
303.1
303. 1
3 0 2.2
300.0

299.9
300.4

3 0 O 4 

300.6 

3J .77

$300.0

2 9 9 .72

3
288 .5
2uu .o5

2 8 . 6
2 8 8.6
299 .5

2 98. 5
:301.1
302.1
304.0O
304 .8
:304.6
305 .2
305 .7
3 0 6 .8
306 .
306.?

3 08,

307.9S

308.1
308.6
349 .2

307.2
306. 4
307 .3
3061 t

ao07 7
3 0 6 .6
3 a6 I 
306.2
305.1
3440.

3a3 .1
13 0.0
3032 .
303 5
301 .8302.91

21J9 .4

300 .3
300.1

2 9 .9

2 99 7.

4
288.9

288. 9

2 a Y 9 
2a a 9 

29 9, 2
295_.3
295.62

3 0 1. 5
$302. 4
304.2
$305.3

306. 1

307. 1
30 7. 4
30 7. 7
308 .9

308. 0
30 7. 6
i Y;( . 9

307.3
306 .2
308.9g
308.8S

307.4
30 7. 1
307.?7
$306.3
307.1r
307. 5
307.5
306.8
306.5
305.?
305 .5
304.9
304.?
304.2

303.7
$303.3
303. 0
3 0 3.4
303. 0
30 3
299. 5

2S S . 4

300. 7

5

2 88 . 9

288.9

2 96 .3

3 0 1 7
3 03 .
3 04 .2
305. 
3 0 5 .?
306. 4
307 . 1
307. 
308 .5
3 09 . f
3 08. 7
3 0 7. g
30? .

30a( .s
308.13 08.5
3 09 .1
309 .3

307.9O306.7
307 .1
306. ?

307.9
3 07. 1
306.8
3 0 6 .7
305.6
306.1
3 0 4 .
304.6
304.1t
3 03 .9
303.2
3 0 3. 1
3 03 .
3 0 3. 1
300.9
3o .4 2
2 99. 9
3 00. 2
3 0 O 4
3 0 0 5

2 99 .6

6
288.8
2 a D a 

288.8
288.8
288 .a

299.87292. 1
296.?
299 .9
301 .5
30 3 .5
30 4 .2
30 5 .4
$305.3
306 .4
307 .5
30 8 .4
30 9 .4
310.0
30a .9
307 .6
306. 6
30 6.6
3 0 a .308 .
309 .2
30 9 .

306 .9
106 .6
307 .5
308.1 
306 .6
308 .0
$305.3
306 .6
305 .4
305.5

304.9
305.2
304 ,9
303 .9
303.3
301.1I
303 .9
302.?
300 .4
3v O . 2
299 .?
2 9 9.9
300.3
300.3

0 0 3.
29S9 .7

7
290 .2
2 9 . 2

2se . 2290.2
290 .2
2 9 0 .2

290.2q

293.22 9s . 2

2 9 9. 7
3 0 1. 2
3 0 3. 7
3 0 5 . 2305.2
30a .2
308 .2
3111.7
3 11. 2
3 1 3 . 2311.2
315.2
314 .2

314.2
313 .2314 . 7
3 i 4 . 23 1 3 . 2
3 1 4 . 2

1 C 7 
3r 1 4 . 2

315.2
316.7
318.23 1 5 . 2
31fi ., 7

317.2
315.7
315.2
315.2

3 1 5 . 2

313.2
3 1 3. 2
3 1 2.2

3 1 t . 2

3 1 1 . 2

309.7
309.23 0 9 . 7
3 089.7
306.2
304.23 04 .2
3 0 4 . 2
304.2303.2
302. 2
3 02 .2

2 . 2
3 02 .2

8

289.2

269.2
2E9 .2
2 98 2

292.7
295.2
297 .7
300.2
32 .2
304.2
$305.?
307 .2
308 .2
310.2
313.2
312.?
313.2
314.2
313 .2
.23 i.ow 

312.2
312.2
312.2
3 13.2

315.2
314 .2
315.2
314.2

314.2
312.7
313.2
312.7
3 1 .2
310.2
310.7
310.2
310.2

39 13 2

309 .2
309.23 0.2

3 12 2 

308 2

304 .2

303 2
302 .2
301 .7

3 15t 2

301 .2

301.2

9
2 9 0 2

2 9 O . 2

290 2
290 2
290 .2298.2

294. 7
29 .2
300 2
302.2
304 7
$306.2
30?. 7
308. 2
309 2
309.2
310.7
3 1. 73 I . 2

3 11. 2
31 1. 2

311 .2
3 11. 2
31 1. 2

3 1 2 231 2. 2

321 2 2

3 1 2 .2312.2

3 1 1. 2

312.2

3 1 2.2
3 1 1. 2
3 1 1. 7
312.2

3099 2

3 0 9 2 
3 0 g 2
3 08 2

3 07 2

$309.7

$306 2
304 .2
$304 .2

3d03 .2
1 0 3 .2

3027 2

3 0 2 2

10

cro .4

2 9 0 22 90.2
2 9 0 2
290. 2
290.2

2 9 I 2

2g94 2
298 2
3 00.7

304 7
306 2
307 7

309 2
309 .2
310 .2
3 10.2
3 1 1 2311.2

31Is 23 1 2.

3 1 i .

311.2

3tl- .?F

3 12. 2
312. 2
3 1 1. 2
310 1 2

311.7
3 1 1 .2

3 1 1 2

3 09 2

3 08 2
3 07 2
3 0 7 2
316 .2
306 2
305 2

3 os 3 2
3d0 .2
303 2

3 03 2 2
30 ?.2
302 2

3 0 2 2

30622

k1
29 0.2

2 g S 02
290 .2

290.7
291S .2
29 47
298 2

303.z2
304.7?
307 .2
307.2
308 .2
309.2
309 .2
310.2

310 I.2
3 11l.2
31 1.2
311 .2

310.,2
311.2
312.2

21 9 8

310l.2

310 .2

310.2
3 1.7
312 .2
311.7
312.2
3 1 1.7

3 1 .2

309.2

308.2;

$307.7

307.7
30672
306 .2
305.P7

304.2
303.7
3u0 .2
302 .2
302.2
3 01 .7
301 .2

301 .2

t2
2 9 0 2A230.2
290 2
290 2

290. 2
2 9 0. 2

293 7
297 2
293. 2
3 0 I 2
3 02 2
$301.2

30 4 2

306 2
307 .2
308. 2
306 7

30 9 7

s9 2389.2
309 .2
309.2

3 1 0. 2

309 2
309 2
3G0 .2
30. 2308.2

3 1 0 2310 .2

3 1 0 2

307 7

30 .2
3 0 5 2305 .2
304. 7
3 0 3. 2

302.2
3 0 1 2
3o i 2

299. 2
298.a7

300 .2

3 0 2

13
289 .2

289 .2
280 .2

289 .2
289 .22 8 9 .2

290 .2
2g3 .2
296.2
298 .2
300.2
302.2
3113.2
304 ,7
305 .2
306.2
307,2
1118 2z
308 .7
309.2
309.52
3119 .2

3119.2
308.2
309 .2

303 .2

310 .2

309.2
308 .2

309.2
308 a.7
388 .2
3118.7
$308.2
308 .2

3117.2
$306 .2
305 .2
304 .7
30 4 .2
304 .2
303.2
302 .2
.55V42 . 2

302 .2
3111i.2
3111.2
300.2
3fl1O . 2

300 .2

COORDIHATES
I R THEIR Z

(N) (DEG) (ni
1 0,00 00 -0.586

2t nnaooe n"e -n . 2q

3 1.000 00 0.000
4 0.000 00 0.293
5 0.000 00 0.5s6
6 o.000 00 0.078
7 0.000 00 2.049
8 0.000 oo 11 2.342
9 0.000 00 2.435

lo 0.o0o 00 2.920
11 0.000 00 3.220
12 0.000 00 3.513
13 n1.000 00 3.85)t

z

"00
70

w-

Chamber
P

(atm)
1.005
1.030
1.005
1.005
1.005
1.005
i 1il
1.065
i . 136

1 . 193

1.229
1.270
1.312
1.351
1.319
1.425

1.005

1, 482
1.515
1.547
1.578
1.609

1.664
1.692
1.709
1.735

1.1
1.907
1.930
1.845

O . 66A

1. 910
1.940
1.947
1.957
1.961
1.9604
1.9666
1.96?
1.967
1.96?
1.966
1.966
1.963
1.960

a. wo

1.956
1.954
1.953
1.951

1.949



Table 19A - Scaling Run 247: Cluttered 324-m 3 Chamber, South 3 .279-cm Nozzle
Press

Time Cy]
p

(s) (atm)
-5 *40

-4 *4*
-$3 'Ii'

- *49

-1 44O9e±90 .069

2814
365 694
463 2 2t
500. 4 9
679.3s67
775.99s3
#74.445
972. 297
7 7 5s 9 9 3

1 069.97 3
J t 4 7 g 3 j
1265 e64
13C3 .259
1462.0 49
150 .258
1658.524

1757 .361
, 1655 799
v i954 23 i

2052. 772
2151 .333
2249.959
2 34 P. 6 5 3
2447. 789
2546.548
2645.354
2744.224
2984 3.11 6
2 9 4 . I 0 62942.408a
3041 .592
3 1 4 O . 7 5 5
32 *1'
33 *9,3 4*34 9*.t

35 9414'

36 9414

38 94144

:39 0144

44 *
49 014'
54 .14'
se0 * G

64 *14'
74 *14.
79 *144
84 9414

39 914

7,

311 .3
2si .5

2 75 .7
27 2 0 

2 C7 .6
2 .4

264.92

26Ii0 A 

318 .3
2 57 9
2 57 w O

2 5 5 7 
2 5 4 7 
254 is
253 5s

2 52 2g

251.9
251.2

275.7

2749 

244.6

2 4 4 9

23 1 .2

0**

**4

4 4

Chamber
p

(tm)
1 .000o
1 .000
1 .0004 .000

1 .0 00I 0 o4 0
1.0 00
1 . 0i 
i 0 g 3
1. 126
1. 175
I .2 2 1
1 .266
1.S308
I . 335
1. 3 74
1. 4 1 2
1.S449. 4 4 

I . sa7

1.51?

i. 6 1 3
1. 632
1.661
I . 99
1 7 17
1 7743

1. 794
1 820
t 1 3 4
I , f 1. 857
1.860
1 9 0 ,7

i 9. S71.902
1.91?O

1 e9601 964

I .9Y66

1.967

I 960

1 9$3 
1. 9 5 t1.9S50
J 949

.95 4

191
190

1 -94 9
1 .9 47

Chamber Absolute Temperatures (K) at Locations I

291 .8
29± l,9
291 ,9
29± 9
291 .8
292.1I

295,02 99.

305. ±
306.1I

307 g9
309 .
3 1.0
310.2
$309 .5
lla .7

309 .?
3 10 .2

3 1 4 .

310 7
310 4
3 1.6
3±0 8
3±2.0
312 .4
31 1.6
309.^7
310.9
309.5

3 0 9 5 
3 1 0 , 7

310.2,

3 i1 . 2
3 1 4 , 
3 1 0 .

3 1 0 .5
309.8@
3 0 9 .0

306,73

305.4o
304 7 2 

303,27

303 .

303.9 
343 9.a

2
2 g I4
291.4
291.4
2 9 1.4

2 9 1.
293.9

0o 7 

304.2

306 0

3 0 79,4

30a . 1

310.1

385 
$3 05.

I4.0 45
3 0 94^ 

7a 0 

308.6

310.?

3 1 2.

3 1 1.

3 0 2 t 

31 1.

3 1 1.3
310.11
310.8§
$305.4
$301 .9

$310.5
310.4

$309. 7

308. 1

30?.?1
307.5
306.7
305.2

302.6U

302 9
303 1
$303.3a

3
291 3
291.3
291 .3

291 .3
291 .3
29± .3t
23.0 
297.1

3 II 6 0 
3 1 6 7 

305 .8

310 .2

$309 .2

3 1 g 4 

74/4 .6

310 .
312.6
$310 .0

310 .3

3fi 9 5310 .2

311 4'

310.9

310.9

309.6

311 .3$310 S 

3108 

3 n 7 .9
307 ?
a 07 6

34 
303
30n ? .9
3027.

3168
$304 6
303.2

4
291 7
291 7
29a1.7
2 9 1. 7

291.92 9 I ? 

23. 90
296 6
301.3
304 2
306. 1
30?. 5
309.4
309 3
3±0.6
3 0 9 4304
311.

31.
311. 2311 . 6
3 11I. 23 11. 6
3 1 1 2
3 1 1. 4
3 1 2. ?

312.0O
3 11 2.
3 i I 3

310.96
3 1 e 9 

3113.2
309.73 1 O 2 

3 0 t .
3 1 I .
3 1 1 2 

311.2

309.3
309.2s
309.8O

306. 12

307.6
307 - 2

303.84

303 9.

303. 1
303. I
303 04
303.1t

5

2 9 I ,7

2g t 7

2 9 t 1 
2 94 4 
a 9 I 6 

23 04 6 

3 04 9 0

3 11 Po

1 0 S 2

10 7

31 I .

31 1 , 
31 0 ,9

3 1 8 I 

v3 0 7 
3 o9 7 5

291.7

3 10 5 

03 I 

294 .4

03 , 1 

3 08 4

306 7
310 2

$312.0

v311.4
$3112.07
313.1 

6
291.5
291 .6
291.6
291.6
291 6
S2 9 V X

295.0 
2s9 .3
I V 2.3
302.3

3056 .306.5l
308 .1
309 9 5
311 .2
305 .5
3 1 2 0 

3 t 2 0 
I312 .0

314 .2

311.5

301.2

3i 3310 .2
311.0
3 0 9 .V
309 .5
310 .0
310.3
3 t2 .I
309 4

09a .5
308 .1I
308 2

307 .8
3 7 6
307.2
306 t

3 0 5 .

303.3

02 8
302.8
302 .9
302 .5
302 .3
302 1

7
2 9 2 .2

29 2.2
292.2
292.1a
292 2
292.2
292.2
294. 7

300. 7
303.2
304 7
307.2
309.2
310 2
$312.2
312. 7

3 4 Z
3 l6 2

3 2 1 
3 2 I 1
3±2 .2
121 2
32 1. 7
3c4 2 Z
321.2

3 2 1.2
3V 2 
32. 2

320 .2
320.7
321 .2
320.2
3 20 .2

3 1 9 .
3 2 1
3 20 2

3 1 q 
3 2 3 2

3 1 3 .2
3 1 3 .23 13.2

3 1 2 .7
3 1 1. 2
3 1 I 2

306.2
3 0 7 .2

3 0 7 .2

304 .2
30 4 2

3 04 2

8

251.2
291.2
259 .2
291.2
291 .2
292 .2
294 .2
297 .2
259.?2 94 2

2 97 230 . 7

3106.2372
310 .2

3 1 3 7311.2

3 1 6 7 315.2

3 1 6 .2
316.2

320 .2
$372

315.23 1 5 2 

315 .2
3 1 5 .2
31 6.
318 .2
318 .7
317.27
317. 23 1 7 2

3 1 ? .2
315.2
315 .2314 2

3 1 2 .2
3 1 2 .2
$311.7
310.2
311.2
309 1 2
3 07 2

3 0 4 2307.2

304 2
3 0 4 2
304 .2
3 0 3 ^ 2303.2

9

23 Oi2
293 . 2293.2

293 2
293 2293.2

300 .2
302 2
303.2
306. 2
308 .2
309 2

312.7
31 1 2'

3 1 3 
313.?$313.2

3 1 4 .7

315.2
315.2
3 1 5.2
316 2
3 14. 7

3 1 4.2
314 2
313 2
314.2
315.2
3 15.7

3t542314.2
3 1 4 .2
314. 2
314 2

312.2
312. 23 1 2.2

3 1 22

310.7

306 7
305.2
306 2

305.23052
304 7

304 .2

304 .2

1 0
293 2
293 2
293 2
293 . 2
293 2
293 - 2

3 .I

295.7
300.+2
302 .7
304 2
306.2

3 1 4 7 

308.2
310.2
$312.2

3 1 4 2

v3 7 

3142.

314.2
$314 

3 1 5 2

$315.2
315 2
314 2
313.2
313.2

3 1 3 2 
313.2

31 4 .
314 2
3 14 .2
313 2

33, 1 

310.7

312 2
314 2
312.2
$312.7

311 2

311 .
310 2

3 0 .7

306 2

352

304 2
304 2
304.

I 1

29 2
292 .2
29 .2
292 .2
292 2
292.7
293 2
296. 7
301 .2
302 7
304 2
306 .7
309.2
309 2

312.2

314.2

313.7
314 .2
314 .2
314 7

316 .2
314 2
312 2
31o 7
31 .2

313.2

3l4 7314.2

314.2
3 1 z .2313.2

32 2
1±2 .2
311.2
31 0 7

311 2
3 11.2
311.2
310 .2

310 .2
306 2
309 .2
3V .46

306.2
305 .2

304 2
304 2

12
292. 2
292.2
292. 2
292 2
292.2
292. 2

292.2
299 2
3 1.2
3 0 1. 2

30?3.235 7

307 2

302 7

309 .7

30 1 22

3 1 1. 2
313.2
3 1 1.?
311.2
310.2
311 2
314.2

9±2.7
311 .2

4. 7

0 2 .2

$312.7

313.2

310.2
30S1.7
310.2
309. 2
309.2
309 .2

309 .2
308 7 
304. 7

303.2g

303.4

s302 2

303 .2
32 .

302 .2
302.2a

13
292.2
2 92.2
292 2

292 .2
292 2
2 95.2298 2

300 .7
3 3.2

313 2

304 ?

$307.2

$309.2

309.2

309 .2

31 .7

313 .2310.2
310 2
311 .2
314.2
312 2
311.2
310 .7
311.2
312.2
313.2
313 2
312 7
311 2

309 7

310 2
3 10 .2

309 .23 Q q9.2

30 0.2
308 .2
3136 2
3135.2
313 5.2304 .2394 2
30. 2
304 .2
104 2
3 132
3 2
30 .2

COORDIHATES
I R THEIA Z

(N) rDECG) tM
10000 00 -0.k586

2 0000 0oo -O.Z,73
3 0 000 00 0.000
4 0.000 O0 0 293

5 0 000 041 0~586
6 0000 01 0.078
7 0.000 00 2 .044
8 000 b40 00 2. J42
9 040t0 00 2.635
10 0.000 00 2.926
it 0000 00 3.220
12 0,000 00 3.)13
13 0.000 01 3.$06

It

0
en

7r

t~i

x

r

>

.4-4

C7

02

Cr



Press
Time Cyl

It P
(s) (atm)

-5 1*

-4 *
-3 944
-2

098 190 
1 sa . ilia
267 .67a
395 39 5
462 . 7 1
594.452
67? .932
775. 684
973 293
971 810

1069 .619
11 67 .476
12 65.442
13S3. 51o
±46± .650
1559. a30
1658 . 673
1757. 0 1 0
1855 .38 1

s 1953.650
2052.395
2150.963
2249. 626
2349.735
2447.469
2546 .2±8
2645.0 71
2743.932
2943. 177
2942. 102
3041 .10 2
3140.544
3240.78 2
33 144

34 *40
35 *44
36 *o
37 **
19 *494
39
40 *0
45 **
54 **
55 *0
60 **
65 *40
70 *4'
75 414

60 4*0
05 *41

(K)

4*0

331. ±
288 .8B
28 1.7
2 77 .8
273.9
271 .8
272.0
269 .5
2 6 9 .9
268 .0
267 .0
2 6 6 0
265. 1
264 .8
263 .6
262 .6
261 .8
261 .7
260.8
260. 6
259 .3
2 598.8
2 57.
257 .
256.8
255.6
255.3
254 .0
2 5 4 .2
253. 9
248 .6
240 1
2:35 5

441*
9*4*

4*14

*44

4**
9**'
4*94
o*0

Chamber
P

(atm)
, 9 S6
9S6
9 9S6

. 9 S6996

1 .026

1 .1 34
I . 8 25. 2 24

1.272
5. 2?

1 .313
1. 354
1 .1 80
1 . 4 17
1. 454
3.408
1. 522
1. 554

1586
1.606

1. 665
1. 6 92
1. 7 1 9
1.745
1.w77i

I1812
1. 35

1.^880
1. 994
1 .915I . 9 4 

1 .952
1. 964
1. 9 70
1.973
15.74
1.9 7 5
1. 975
1. 9 74
1.974
1 973
1.970
1.9S7
1.965
2 .963
1 g62
1 960
1. 95
t. , !?
1.956

Table 20A - Scaling Run 248: Cluttered 324-mr3 Chamber, South 3.279-cm Nozzle

Chamber Absolute Temperatures (K) at Locations f

1
295, ?
295 .7

295.7
295 7
29 6 . 4
303 .1
305 .1
306.7
3 0 9 5309 .5
3 1 1 .6
312.2
312 .9
3143 .

314.9
'3 t4 9
315.2
3 1 4 6
3 1 5 .2
315 .1
31 6 .1
3 1 5 2$315.293±5 .8
315 .2
314 .7
3 1 5 .

316.1B

315.2
314.6
$314.6
$314.4
3±2.0
312.9
3 1 3 .312.96

313.0
312.0
3 1 .9
310 .7

310.9 
310.9
310.2 
308.4
308 .1t
307 .5
307 .3;
306 .8;
30 a .
306 7 
3 0 6 . 7

2
295. 2

295 .2

295 .6
302 3
304.5s
305.9
30a .6
30 9. 5
3 t 0 9
311 .6

3 i 3 5 

3 1 3 2 

3 1 4 .
3 1 4. 3
314.0

3 t 4 5
314. 9
315 .6
316.4
315 .4
3 1 4 .6
3 13 .a
3 1 4 2

3 1 5 .2

314.6

3 1 4 5

314 .2
3143 .
3 1 2 3

315.6

3 1 2 .3
31523

312 5
312 3

3 1 1. 6

313.6

3 08 0 

3 7 2 

a307 2
3 0 6 1 
30C .2
3o 0 64

312.3

3
295.2
295.2
295.2
295.2
295.2
295.2

304.2
3 0 5 .9
308.4
3 0 9 5
310.4
311.5
33 1.5
313 .8
314.0
314 7
313 .9
314 .5
3 3 .8
3 1 4 . 0
315.4
36 .6
3 15. 2
3 14 . I
313.8
313.6
35 s5
315 .1
316.5
314.4
314.6
3t3 .4
332 .8
3 14 .4
3,3 .5
3t2 .4
312 .7
312.6
312 5
312 0
311.5
310.7
310 .9
31 1 1
310.8
309 .3
307 .8
307.6
307 .2
306.6
306.6
305 .9
306.1
305.9

4 5
295.6 295.s
295.6 295.5
295.6 295.5
295.6 295.5
295 .6 295 .5
295.7 295.9
302.0 302.9
304.4 305.1
306. 1 307. 0
306.7 3019.3
309.6 309.6
311.3 311.7
312.3 313.0
314.2 324.6
314.4 314.9
314.5 315.2
31 4. 9 324 3
3 1 4 . 7 3 14 .6
$315.1 315 .6
314.4 3t4 .9
$314.2 313.6
315.5 315.5
316 .7 316.7
315.4 315.40
313.8 313.2
313. 1 312.a
3;4.0 324.0
315.1 315.2
32 5. 1 314 .5
31t5.5 315 3
315 1 314.6
3 1 5. 2 3 1 5 .2
313..9 313.6
313. 4 314. 0
314. 6 315.2
313.7 313.9
312.2 313.2
313.0 312.3
312.7 322.5
302.8 312.8
311.8 312.0
311.5 311.6
$311.4 31I.6
312. 0 31 1.9
311.6 31t.6
3 1 1. 5 3 1 1. 2
310,2 310.0
307.8 308.0
$307.0 306.9
307.3 307.5
1$06.8 307 0
307.0 306.8
306.4 307 . I
$ 06.2 306. 3
306 .2 306.2

6 7
295.4 294.2
295.4 296 i 2
295.4 296. 2
295.4 296.2
295.4 296 .2
296.2 296.2
303.1 296.7
305.1 29 9.2
307.1 30 1 . 7
309.3 304 .2
300 2 307 .2
311.6 309.2
313.0 3, t.? 
314.2 313.2
31t4.? 314.2
315.1 314.2
314.2 317.2
315.1 316.7
315.4 316.2
314.7 318.7
315.2 3 20.
315.6 320.2
317.2 320.2
315.7 321.2
314.2 322.7
313.1 324.2
324.7 323.2
315.8 322.2
$315.1 321.2
314.6 320.7
314.6 319.2
31 5.3 320.2
3 ± 4.0 3o 2 0 . 2
314.6 321.2
35 .4 321 .7
314.1 322.2
$313.1 321.2
3,2.0 321.2
311.9 321.2
312.6 321.2
312.2 319.2
312.2 319.2
312.3 318.2
312.1 317.2
31 .8 316 .2
3 1.6 316. 2
30 9. 5 3 1 3 7
307.6 312 2
307.1 311.2
306.7 310.2
306.9 309.2
307.0 308.2
307.0 308.2
306.7 307.2
306.2 307.2

8
295.2
295.2
295.2
295.2
295.2
295.2
296 2
298.2
301 .7
304.2
3 0 6 2
308 .2
310.7
3 1 1 .2
3t3 .2
314 .7
316.2
315.7
316.2
316 .7
317.2
316.2
3 17. 7
318 .2
319 .7
321 .2
320.2
319.2
319 2
3 19 2
319 .2
3 19.2
319 .2
319 .2
319 .2
319 2
3 )8.2
318 .2
31 77
317 2
317 .2
316 .
315.2
315 .2
315 .2
315 .2
32 .2
310 .2
3 10 2
309 2
308.2
307 .2
306.2
306 .2
306 .2

9
296 2
296. 2

296.22g96 2

296 .2
296.2
297 . 2
3 01 2

306 2
309 .?
310 .2
312.7
313 2
3 1 4 .2

316.23 I 6 .2

3 1 7 .2316.2

3 1 S 23 18 .2

$320.2
318.7
312. 2

319.23 1 9 .2
3 ' a 2

3 1 9 .
3 I g 7 
$318.7
319.2
318.2

3 1 8 .2

3 1 & 2316.2
3 1 6 .

36 .2
3 1 6. 2

3 1 4 2
315. 7

3 I 4 2314.2
31 4 2
312 7
3t0 .7
309. 2
309.2
308. 2
308. 2
308 .2
308 .2
307 .2

10
296 2
296 2
296.2
296 2
296 2
296 2
297 .2
3G0 .2
3 04.2
306 2
3 0 . 2
3 11,2
3 13 .2
314 2
314.2
35. 7
316, 2
316.7
317.2
3 1 7 .2
318. 2
317 .2
3 1 7 .2
317 .2
3 17 .7
319 2
318 ?
3 1 8 . 2
3 19.2
318 7
3 1 8 . 2
31 a7
318 2
3 1 8 .2
318 2
318. 2
3 1 7 .7
317 2
3 16 2
3 16 .2
316 2
3t5. 2
3 15 .2
314 .2
313. 2
3 13 2
3.12 . 7
311 7
3 1 .2
3 0 . 2
308 .2
30 8.2
3 0. 2
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296 .2
300.2
302 7
305 2
3 6.2
311.2
32 .2
313.2
3 1 4 .2
313.7
3 1 3 .2
3 14 7

315.2
3 1 5 .2
315 2

316.2315 2
a I 6 .2

317 .2
3 t 7 7

1 5 .2

317.2
317.23 16 .2
316.2
315 .2
3)4 7
316 .2
31 5 .2
3 16.2
315.2
314 .2
314 .2
313.2
3t3 .2
312.7
312 2
312.2
311 .2
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(I) (DEG I fH
I 0.40 O oe -0o.56
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3 000o 00 0.000
4 0.100 0o 0.293
5 0.000 00 0.s66
6 0,4100 00 0.078
7 0.000 00 2.049
a 0.0110 00 2.142
9 0,o00 0o 2.635

1 0.4100 00 2.526
1 l o0ooO 04 3.220
12 0.000 o0 3.513
13 0000 0 3S.806
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H
00
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STONE, ALEXANDER, STREET, ST. AUBIN, AND WILLIAMS

B-Tables

Tables 2B to 20B, called B-tables, present the pressurant mole fraction histories as inferred from
the I-location temperature histories from the A-tables. The basis of this data reduction nroaram (see
Appendix B) is the transient thermodynamic analysis by Corlett et al. [21. Reference 5 gives this
analysis in more detail.

In addition to pressurant concentrations at each I-location corresponding to those in the matching
A-tables, values of the mean pressurant concentration At are given. I hese values represent theoretical
perfect mixing; they are determined from the known amount of resident gas initially in the chamber
and the estimated amount of pressuran: gas injected during any given time interval. Further, in the
first six columns of the table, variables are given, respectively, as follows:

(1) time t in seconds,

(2) mean temperature of chamber contents F in 'C,

(3) mean temperature of resident air T, in 'C,

(4) mean temperature of pressurant gas 7, in 0C,

(6 dtmenstionlss whametericharacteriztng molar hin rrsends.fr coefficient l and

(6) the ratio /3/6 where P is a characteristic time In seconlds.

26



Table 2B - Inferred Pressurant Distribution, Scaling Run 230; Three 3.279-cm Nozzles

I T C) TI
(a (IC) (IC) (Cc) la j6/0 I 1 2 3 4 5 6 a 9 10 ti 12 13

CONHENCE VALVE OPENINC
0.0 16.1 16.1 15.9
1.0 21.9 24.9 -7.4

VALVE FULLY OPEN
2.0 25.5 31.4 -4.3
3.0 27.? 36.3 -2.2
4.0 29.1 40.0 -. 4
5.0 30.5 43.7 .5
6.4 31.1 46.3 1.2
7.4 31.0 47.9 1.9
0.0 31.2 49.3 2.0

COMMENCE VALVE CLOSURE
9.0 31.3 51.1 2.0
10.0 31.0 32.3 2.0

VALVE FULLY CLOSED
11.0 30.1 52S.9 .6
1 12. e3 11.6 5C6. 2 I 
13.0 31.5 55.9 .1
14.0 30.2 55.2 .3
15.0 30.9 54.5 4
16.0 30.7 54.2 .5
17.0 30.6 53.9 .6
19.0 30.3 53-2 .7
19.9 10.1 52.9 .6
20.0 29.9 52.5 .9
21.0 29.9 52.2 1.0
22.0 29.6 51.a 1.1
23.0 29.5 51.5 1.2
24.C 29.3 51.2 1.2
25.0 29.2 50.6 1.3
26.0 29.0 50.5 1.4
27.0 26.9 50.1 1.5
29.0 28.7 49.6 .6
29.0 28.7 49.9 0.6
30.0 29.6 49.5 t.7
31.0 28.4 49.1 1.9
32.0 29.2 46.8 0.6
33.0 28.2 46.9 1.8
34.0 29.1 48.4 1.9

I.t 0.0000
9 .5 .9 1 7 0

6.1
5 .7
5 .7
3.6
4.7
6.4
3.9

.5011

.4124

.34 39

.iB62

.22 32

.2901

.0967

4 .3 .15 2 5
i .7 .14 6 7 3

t .4
-2.6

.2

.5

.5
.3
.3
.5
.3
.3
.3
.3
.3
.3
.3
.3
.3
.3

0 .0
.3
.3
.3

0 0
.3

.t464
- .26 10

.0249

.0506

.05 17
.0262
.0265
.05 39
.0 2 74
.02?7
.0280
.02a3
.02 96
.0290
.0293
.0296
.03 00
.03 04

0. 0000
.0348
.0311
.0315

0. 0000
.0319

0.000 0.00o 0.000 0.000 0.00o 0.000 0.400 oooo 0 .000 0o000 0.o 00. 0e.o000o .0
.092 .102 .095 .071 .077 .081 .117 .102 .117 .086 08G .102 .096 .071

.165

.223

.269

.307

.339

.367

.383

.IS? .179 .142 .159 .173 .195 .134 .176 .176 .162 .176

.251 .249 .204 .230 .246 .290 .175 .214 .214 .18a .227

.319 .289 .264 .282 .304 .331 .232 .257 .257 .232 .257

.157 .338 .306 .329 .359 .392 .234 .292 .292 .269 ,260

.391 .352 .325 .354 .393 .409 .283 .33S .327 .305 .338

.410 .389 .354 .384 .4±3 .434 .310 .343 .343 .343 .376

.421 .404 .378 .400 .429 .410 .332 .385 .364 .342 .374

.404 .444 .426 .408 .341 .444 .47t .347 .398 .387 .357 .398

.423 .469 .444 .416 .438 .471 .495 .372 .422 .422 .382 .412

.437
.437
.437
.4 3 7
.437
.437
.437
.437
.437
.437
.437
.437
.4 37
.437
-437
.4$37
.43?
.43?
.43?
.437
.437
.437
.437
.4 37

.478 .461 .429 .451 .490 .499 .39 .422 .429 .4o9 .418

.480 .467 .439 .458 .483 .505 .392 .419 .419 .401 .428

.488 .475 .450 .465 .488 .510 .391 .427 .409 .391 .418

.468 .472 .446 .461 .492 .508 .397 .425 .425 .388 .416

.497 .471 .447 .465 .4s5 .513 .393 .421 .421 .402 .412

.493 .479 .449 .467 .493 .519 .387 .415 .415 .397 .t46

. 501 .477 .450 .46 69 .4 -516 . I3 .449 . 409 .39 . 418

.494 .473 .443 .460 .490 .523 .389 .418 .418 .389 .409

.500 .475 .448 .467 .490 .523 .400 .410 .414 .391 .4t0

.502 .47? .458 .479 .497 .516 .375 .404 .404 .384 .413

.505 .483 .458 .479 .497 .512 .374 .403 .403 .383 .413

.504 .48o .453 .474 .492 .510 .378 .417 .407 .378 .407
.504 .48p .456 .472 .490 .514 .387 .417 .397 .377 .407
.508 .484 .434 .466 .486 .504 .382 .412 .402 .392 .412
.505 .493 .451 .465 .477 .503 .380 .431 .410 .794 .400
.500 .482 .443 .458 .472 .507 .401 .431 .431 .390 .401
.503 .485 .410 .464 .476 .503 .396 .427 .407 .386 .417
.503 .472 .441 .461 .482 .50? .391 .422 .401 .401 .412
.499 .472 .441 .464 .486 .515 .391 .422 .422 .401 .412
.499 .473 .444 .465 .492 .515 .388 .419 .419 .398 .409
.497 .472 .445 .466 .497 .514 .386 .417 .41? .386 .407
.497 .478 .450 .471 .501 .522 .386 .418 .397 .375 407
.499 .476 .448 .472 .506 .531 .384 .416 .395 .374 .406
.504 .492 .452 .473 ,506 .523 .383 .415 .394 .372 .405

.1 48 .134

.214 .20!
2 45 2 3 2
26 9 2 8 0

. 305 .94
14 3 332
342 353

3 377 3 77 
.382 .372 'C

.409 .3 99 3n
.401 .392 2
.391 .382 -(

.388 .379 (,
38 34 .375 U

.378 3 8?

.390 . 3aI

.389 .389

.391 .161
.384 .394
. 383 .393
.3a8E .398
. 397 . 39?
.402 .392
.390 .400
.13s0 .380
.38a6 .38s
. 40 1 . 391
.391 .370
.3?? .3 88
.396 .396
.397 .366
.395 .394
.394 .393

PTessurant Fractions (I) at Locations I



Table 3D - Inferred Pressurant Distribution, Scaling Run 231; Three 3.279-cm Nozzles

7 r reT rP
(a) l (IC) C) C )

COMMENCE VALVE OPENING
0,0 23.5 13-5 19.7
1.0 19.3 18.5 13.4

VALVE FULLY OPEN
2.0 23.5 25.7 8.9
3.4 27.5 32.! 7.5
4,4 29.6 37.5 6.3
5.4 31.1 '41.9 5.4
6, 0 31.9 45.8 4.1
?,7 32,0 49.9 .i4
6.0 32,4 s1.5 2.?
S.0 32,2 53.1 2.7

COMMENCE VALVE CLOSURE
10.0 32.1 54.6 2.?
±4.0 31.7 55.8 2.4

VALVE FULLY CLOSeD
t ±Z. 3fI.0 54.9 .9
I 13.4 31.9 5s.a .6
14.9 31.6 58.1 .7
15.0 31.3 57?5 .6
±4.0 21.2 57.2 ,Y
17.0 30.9 54.6 .9
18.0 40.? 56.2 .9
19.0 30.6 55,9 1,0
20.0 30.3 55.3 1,1
21.0 30.1 54.9 1.1
22.0 29.9 54.6 1.1
23.0 29.6 54.1 1.2
24.0 29.6 54.0 1.2
2M,0 29.6 54.0 i.2
26.0 29.5 53.? 1.1
27.0 29.3 53.3 1.3
25.0 29,2 53.0 l.4
27.O 29.0 52.?7 .4
16.0 29,0 52.6 0.5
31.0 28.9 51.3 2.7
12.0 26.7 50.i 3.S
40.0 213.7 4 97..5 ; 4

34.0 26.6 49,5 5.3

0 0Ift

1.7 0.00a0
- .6 - .90255

2 . 1

3.7
3.5
3 .8
.0

3.2
4.6

.4921
~ 0188

A2569
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.1 7 5 2
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3 4 I 3 46
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d 0247
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.0 2 54

Pro.,uwraPo FrCtOI . IX) kgI IW'Cwtnt !

X I ± I 2 3 4 5 6 7 8 9 10 ±I Ii 13

0.a010 0.000 . 000 0.000 0.0*0 0.000 0 .000 0 4.00 000 0 .000 0 000 0 0110 . 000
043 -. 494 -.299 -. 025 -. 201 -.338 -. 299 .369 .I99 .190 .385 .I90 .413 .3s

- i 3 I
-199.253

.296
.333
.345
.390
.4 14

-. 040 -. 00 -. 000 .0046 00i 10 .279 .0,0 .190 .279 .220 .250 .190
.135 .131 .127 .147 .135 ±79 279 279 .231 .279 .239 219 .119
. 28 .202 .205 .220 .212 .228 298 8 2 .304 286 .272 afla o79
.248 .266 .276 .271 .271 .306 ,312 .284 312 339 .3 3 .125 .l4
.307 .324 .31?7 331 .331 .353 .143 .343 .343 .34 .343 3 143 ,319
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. 3a9 . 369 .3 6 .175 .387 .4 22 . 389 .369 .367 .399 . 3X ,39 , 379
.4 12 .402 . 4t2 , 40 4 .4 t± . 4 36 1 386 . 428 . l26 .4 21 4 * .4± 6 . 3a9
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.473 .464 .455 .455 .46i ,497 471 .493 .471 .453 453 444 .453
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.49 .4*1 .4!16 .465 .4 6 . 4 ., 4 5 6 .4 .6 45 6 .45 . 4 6 .41i .4 56
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Table 4B - Inferred Pressurant Distribution, Scaling Run 232; Three 3.279-cm Nozzles

) ( T. (C P9/0

Pressurant Fractions {X) at Locations /

N I1-1 2 3 4 5 6 7 9 10 1 1 12 13

CONNENCE VALVE OPENINC
C.0 a.? 8.? 21.1
1.0 14.1 ±5.1 -1.2

VALVE FULLY OPEN
2.0 19.? 24.1 -5.3
3.0 22.9 29.7 -6.0
4.0 24.4 34.3 -5.3
5.0 26.1 39.1 -4,7
4.0 26.6 42.1 -4.1
7.0 27.3 45.1 -3.7
8.0 27.1 46.6 -3.4
9.0 27.6 49.3 -3.3

CONNENCE VALVE CLOSURE
10.0 27.4 50.9 -3.2
11.0 26.8 51.9 -3.6

VALYV rULLT CLOSED

1 ,2.0 26.0 52.2 -4.7
13.0 26.9 53.8 -5.0
14.0 26.7 53.S -4.9
15.0 26.4 52.9 -4.6
16.0 26.2 52.5 -4.8
17.0 25.9 51.1 -4.7
18.0 25.8 51.6 -4.6
19.0 25.5 51.0 -4.6
20.0 25.3 50.6 -4.5
21.0 25-2 50.3 -4.5
22.0 25.0 50.0 -4.4
23.0 24.9 49.7 -4.4
24.0 24.7 49.4 -4.3
25.4 24.6 49.0 -4-3
26.o 24.4 48.7 -4.2
27.0 24.3 48.4 -4.2
28.0 24.3 48.4 -4.2
29.0 24.1 48.1 -4.1
30.0 24.0 47.7 -4.1
31.0 23.9 47.4 -4.0
32.0 23.9 47.4 -4.0
33.0 23.7 47.1 -4.0
34.0 23.5 46.8 -3.9

1.5 0.0000
10 .1 . 6784

1 .8
- .8
4.6
2. 7
4 .0
3.2
5.0
2.3

.1649
-. 0399

.3423

.2707

.2 1 9 0

.i548

.2204

.0865

3.9 .1344
2 .1 .14C4

.9a
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.6
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.6

.3

.3

.3

.3

.3

.3

.4
0 .0
.4
.4
.4

0 .0
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.05 47
- I1068

.0 2 10

.04 25
.02 15
.04 36
.0221
.04 48
.0227

.02 31

.02 14

.02 36

.0248
.0 2 4 0
.02 43

0 .00 00
.02 45
.02 47
.0250

0.0000
-02 52

.4 . .0255

0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.0410 0.000 0.000 000000 00oo0.0013
.065 -. 049 .007 .099 .062 -. 036 -. 030 .148 .086 .056 .117 .086 .179 .117

.148 .093 .104 .121 .114 .097 .124 .182 .t62 .182 .216 ,1s2 .182 .148

.192 .148 .139 .142 .167 .153 .101 .223 .195 .i95 .25S .i22; Aa .223
.249 .217 .212 .212 .222 .222 .243 .280 .268 .268 .293 .269 .290 .25S
.295 .282 .280 .259 .275 .273 .209 .305 .305 .305 .326 .305 .329 .305
.333 .329 .316 .308 .319 .325 .338 .323 .344 .344 .344 .355 .355 .1323
.364 .375 .363 .349 .359 .355 .377 .35? 317 .357 . 33 53? .377 .357
.392 .386 .386 .364 .376 .374 . 406 .380 .390 . 410 .410 .410 .420 .390
.414 .409 .403 .394 .400 .401 .420 .3g2 .4t1 .411 .430 .430 .460 .411, 2

70
.434 .435 .426 .404 .4±1 .424 . 465 .437 .456 .437 .437 .437 .447 419 re
.452 .446 .441 .42t .441 .455 .473 .453 .472 .472 .453 .453 .453 .435 7

.459 .462 .444 .42 .441 .45? .4 . 8 .448 .465 .483 .483 .4 65 .465 .448 0

.459 .46t .461 .442 .459 .467 .481 .455 .455 .455 .464 .455 .435 .455

.459 .467 .463 .453 .46? .479 .486 .448 .465 .465 .448 .448 .44E .431 00

.459 .445 .462 .455 .457 .469 .478 .445 .453 .453 .471 .462 .453 .445 S

.459 .469 .456 .451 .458 .472 .486 .449 .449 .449 .466 .449 .466 .449 '

.459 .480 .473 .454 .468 .480 .467 .445 .445 .445 44e5 .445 .445 .454

.459 .473 .473 .462 .464 .471 .485 .441 .441 .441 .441 .459 .459 .459

.459 .46? .472 .460 .464 .473 .405 .449 .449 .449 .458 .440 .450 .440

.459 .463 .459 .455 .461 .460 .485 .454 .454 .454 .454 .454 .454 .454

.459 .470 .461 .450 .461 .476 .490 .467 .448 .440 .44E .448 .448 .448

.459 .476 .469 .456 .462 .476 .493 .445 .445 .445 .445 .454 .454 .445

.459 .468 .462 .455 .462 .472 .498 .457 .457 .457 .457 .438 .457 .431

.459 .470 .464 .4S6 .468 .479 .494 .461 .442 .442 .442 .442 .461 .442

.459 .470 .462 .457 .470 .468 .492 .445 .445 .445 .445 .445 .464 .445

.459 .460 .460 .449 .464 .479 .488 .453 .453 .453 .413 .443 .462 .443

.459 .465 .461 .446 .457 .474 .408 .459 .459 .459 .459 .440 .459 .440

.459 .466 .459 .449 .457 .470 .485 .45? .457 .457 .457 .457 .457 .438

.459 .470 .459 .449 .457 .468 .466 .457 .457 .457 .457 .417 .457 .438

.459 .470 .459 .451 .462 .470 .491 .455 .455 .455 455 .455 .435 .453

.459 .471 .457 .457 .469 .4?7 .492 .452 .452 .452 .452 .452 .452 .432

.459 .476 466 .456 .470 .476 .489 .450 .450 .450 .450 .45' 4s qj

.459 .4?4 .476 .461 .469 .476 .490 .457 .447 .447 .447 .447 .447 .427

.459 .475 .473 .459 .473 .479 .499 .443 .443 .443 .443 .443 .463 .443



Tnhle SR - fnfferredl Presstirant Distribution. Scaling Run 233: Three 3.279-cm Nozzles

(a (IC) (9C) (ICO) 0 03/0
7

I x I

Pressurant Fractions (X at Locations I

2 3 5 6 a 9 1 0 1 1 12a 1 

COWIIENCE VALVE OPENJNC
13.0 12.6 ±2.6 40.5
1.0 16.3 ±6.5 12.9

VALVE FULLY OPEN
2.0 224t 24.1 7.6
$3.0 25.3 30.0 6.4
4.0 26.0 35.7 4.?
5<0 29.65 40.5 3.2
6.0 30.? 44.9 I.?
7.0 31.0 47.7 ±.2
6.0 31.4 50.3 ±.4
9.0 31.1 SI. ! 1.6

COMMERCE VALVE CLOSURE
10.0 31.0 53.1 1.5

5 ±1 0 3 0.7 5 4 .3I 1 4
VAL'VE FULLY CLOSED0

12.0 29>? 54.9 .13
13.0 30.8 '57.1 -.2
14.0 30.? 56.6 - .2
15.0 303.4 56.1 -.1

160 0.0 55.5 -. 0
170 29.9 55.2 -. 0

±9.0 29<6 54.5 .
39.0 29.4 54.2 .
20.0 29.3 53.9 .2
21.0 29.1 53.6 .2
22.0 a9.o 53.3 .3
23.0 28.8 52.9 .1
24,0 28.7 52.6 .3
25.0 79.5 52,3 4
26.0 28.4 52,0 .4
2770 28.4 57.0 .4
26.0 28.2 S2.7 .
29,0 26.0 51.3 .5

'0. 4. .l. .13v 

32.0 2?. 49.5 2.4
37.0 27.7 48.3 3's
33.0 27.6 47.1 4.5
34.0 27.6 46.6 5.1

1. 9 0.,0 000
3 6 0 .I t 6199

3.~2
4 .6
2.,6
3 .1
2 .9
4 .2
3.1I
5,-3

.2 93 ±
.4002
I? 6 4
±6II41

.1 4605
'I 9913
.12 73
20 3?

4.,0 .1356a
2 >9 .1331

2.4

.5
.9

.15
0.00

.5

.5
.15
.5
.5
-5
.5

.5
.5

0. 0
.6
.6

0 .0

- .106

.0 212

.0430

.04 3

.02 2
.0449)
.02 29
.02130
.02 32
.02934
.0236
. 0 236
.024±
.02 43

0.0 0a00
.024 5
.0 248

V%'IC la5k

0.0 00 0
.0M5
.0256

0.,0 0 0*

0,000 0.000 0.000 0.000 0.000 0.0000.010 0.0000.0000.0,009 .0000.0000 0.100
0 4 4 -.5 54 -,3 0? 7 .013 ( .046 -. 253 -. 011 51I3 .24 0 -. 0 34 L 74 0 .240 . 24 0 .24 0

~250

.360

.409

0 20 .0 38 .974 .066 .065 .1538 2 49 .158 .1568 2± .128 ~ .1560 I1 .
.1 22 .I117 .1 34 .151I .139 .2 28 .27 0 .228 .2 28 .2 70 .2 2 .228 .2 28
.215 .212 .206 .2±2 .209 .25? .277 .2?? .261 .293 .277 .277 .27?
.270 .265 .2?0 .269 .276 .313 .292 .292 .319 .319 -319 .31S .292
.332 .123 .30? .33 .320 .355 .318 .330 .330 .341 .331 .330 .130
. 3 53 $ 350 .340 .361I . 3 63 .361 .14 6 .346 .346 .3686 .3(8 .3 99 .3~6 8
.392 .364 .375 .381 .3903 408 .381 .381 381 .392 .392 .381 .371
.4044 .4 06 .368 .404 .4 12 .43 2 4961 .4 180 4 10 -41 0 .4 18 .3 96 .3 98

.428 .420 .422 .409 .422 .434 .449 .426 .436 .436 .436 .436 .426 .416

.446 .456 .454 .431 .442 .442 .43 .4 .448 .448 .446 .448 40 .429 .429

.456 

.458

.4 58
4590
.458 
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4560
45 8
.4 5
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.4538
.4 58
.45is
'. 4 8

.4 56
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.459
.456

.470 .466 .449 .453 .458 .466 .451 .460 .460 .460 .431 .431 .433

.470 .461 .44? .45? .466 .494 .454 .454 454 .454 .454 454 .43?

.466 .45? 444 .459 .474 .501 -450 .450 .450 .459 .450 .450 .450

.407 .456 .44? .455 .469 .497 .442 .460 .460 468 .460 .442 .442

.467 .4 60 .4 46 .459 .4 80 .51?7 .4 58 .48 .4 49 .o4 49 .4 45 .4 31 .44 0
,q74 .469 .467 .464 .480 .513 .462 .462 .444 .444 .444 .425 .425
.476 .470 .461 .472 .469 .509 .456 .456 .437 .43? .437 .419 .43?
.464 .479 .463 .467 .476t .517 .454 .454 .436 .454 .436 .47 .436
.402 .4 64 .456 .462 .47?3 .512 .451 .4!! .4531 .4 51 .412 .4 32 .4 4!
.470 .459 .450 .461 .476 .506 .450 .450 450 .450 .450 .431 .450
.473 .463 .446 .456 .475 .503 .446 .446 .446 437 .456 .446 .465
.479 .463 .446 .458 .46? .496 .444 .444 .463 .444 .444 .444 463
463 .4 67 .4514 .4 614 .4 7? .53 I .44 4 .4 44 .44 4~4 4 41 .444 -44 4 ,44 4
.41O0 .46 4 .4543 ~462 .47 2 .541 5 .4 42 .458 .06 .4 39 .4 39 .4 39 .43 9
.402 .470 .458 .460 .470 .499 .462 .443 .443 A443 .443 .443 443
.472 .464 .456 .462 .468 .497 .450 .439 .448 .446 .158 .439 .440
. 470 .45 9 .4 49 .457 .4 6 .48 .459* 4 .45 4 52I 0 .452t .4512 .45$1 4 51
.473 .463 .452 .457 .467 .497 .4513 .450 .450 AS5O .450 .450 .450
.4 71 7 30 3V5. , 4 .. Pi ,4.13' .4 35 .474 r 4.4 4 7 . 44 ?r .46 ? 7.444 .4 4 ?
.460 .463 .440 .452 .46? .499 .454 .444 .444 .444 .454 .444 .465
.4184 .4 64 .450 .4 5) .4 70 .502 .44 .44 1 .4 41 4 4 .46 4 .443 .46 4
.467 .471 .452 .462 .473 .511 .443 .443 .441 .443 .443 .443 .443-
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Table 6B - Inferred Pressurant Distribution, Scaling Run 234; Three 3.279-cm Nozzles

I T T T,
(s) Mc) CC) (c)

COMMENCE VALVE OPENING
0.0 9.0 s.0 21.4
:.: :14.3 '15.4 -2,22

VALVE FULLY OPEN
2.0 19.6 23.9 -5.3
3.0 22.6 29.3 -5.6
4.0 24.7 34.4 -4.6
5.0 26.0 38.6 -4.1
6.4 17.0 42.2 -3.6
7.0 27.7 45.2 -3.2
3.0 27.9 47.6 -3,0
9.0 29.3 50.1 -3.0

CONNEHCE VALUE CLOSIJRF
10.0 27.9 51.1 -2.9
11.0 27.5 52.6 -3.3

VALVE FULLY CLOSED
12.0 27.2 54.3 -4.1
13.0 26.4 56.9 -5.0
14.0 28.4 56.8 -5.1
15.0 28.1 56.2 -5.1
16.0 29.0 55.6 -5.0
17.0 27.7 55.2 -4.9
1.60 27.5 54.9 -4.9
19.0 27.2 54.3 -4.8
20.0 27.1 53.9 -4,.
21.0 27.1 53.9 -4.6
22.0 26.9 53.6 -4.7
23.0 26.7 53.3 -4.7
24.0 26.6 53.0 -4.6
25.0 26.4 52.7 -4.6
26.0 26.3 52.3 -4.5
27.0 26.1 52.0 -4.5
26.0 26.0 51.7 -4.4
29.4 26.0 51.7 -4.4
30.0 25.8 51.4 -4.4
31.0 25.7 51.1 -4.3
32.0 25.7 51.1 -4.3
33.0 25.5 50.7 -4.3
34.0 25.5 50.7 -4.3

U fi/e

1. 5 0.0000
n B 0 g 

3.0
.2

3.8
3.5
1 .1
3 .1
3.5
2 .5

.2971

.0114

.2660

.2227

.1904

.1434

.1 4 96

.09 40

5.1 .1794
1.6 .1079

-.3
-2 .4
0 .0

.6
.3
.6
.3
.6
.3

0 .0
.3
.3
.3
.3
.3
.3
.3

0 .0
.3
.3

0 .0
.3

0 .0

- .0212

-. 1 623
0.0000

.0396
.02 00
.0406
.0 2 06
.04 16
.0211

0 .0000
.0 2 12
.0 2 14
.0 2 16
.0 2 i
.0220
.022 2
.0224

0 .0000
.02 26
. 0229

0 .0000
.0230

0 .C0G4

Pressurant Fractions (X> at Locations I

i I a 1 2 3 4 5 6 7 8 9 10 11 12 13

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 .. 000 0.1300 0.000 0.000 0.000
Sri OI A A. OIAOA.AA ~ 4.2 O..itfl'.' .. 504 q itt S7 S4.4 4.7 113 .0 itO I 6.7. , .6.7

.1 48

.1 92

.248

.294

.331
.362
.389
.41t

.097 .111 .110 .116 .121 .115 .203

.147 .147 .141 .164 .170 .270 .239
.222 .220 .205 .220 .230 .240 .253
.2e6 .277 .261 .275 .284 .296 296
.326 .324 .31! .3±5 .322 .330 .332
.310 .364 .339 .350 .362 .379 .356
.409 .405 .375 391 .405 .405 .387
.430 .432 .417 .424 .428 .434 .399

.432 .454 .448 .428 .434 .434 .447 .419

.449 .462 .462 .446 .453 .465 .474 .440

.458

.4s9

.45s

.458

.45S

.4 59

.458

.4Se

.4is

.459

.458

.450

.4 58

.458
.458
.4 59
.45e
.4 5
.4 5s
.45S
.458
.4 5B
.458

.410 .468 .45? .467 490 .499 .445

.460 .466 .450 .466 .484 .492 .438

.485 .474 .461 .474 .479 .482 .438

.482 .478 .469 .492 .491 .476 .445

.479 .467 .462 .469 .477 .476 .451

.464 .474 .461 .474 .474 .474 .444

.487 .460 .467 .479 .482 .462 .442

.461 .475 .468 .481 .490 .466 .430

.470 .463 .463 .463 .473 .482 .435

.472 .464 .452 .466 .476 .463 .432

.474 .464 .440 .467 .479 .466 .446

.465 .476 .464 .473 .473 .482 .445

.467 .475 .465 .466 .473 .479 .445

.468 .476 .459 .464 .472 .483 .445

.490 .475 .459 .464 .471 .476 .443

.486 .475 .497 .464 .475 .477 .443

.463 .472 .461 .465 .474 .479 .443

.430 .471 .45? .464 .476 .460 .444

.410 .475 .460 .466 .477 .480 .443

.405 .474 .46Z .467 .471 .460 .440

.482 .475 .460 .466 .480 .492 .439

.465 .474 .460 .469 .462 .462 .439

.493 .477 .461 .470 .494 .483 .437

.203 .169 .203 .169 .169 .135

.239 .239 .239 .210 .210 .190

.266 .278 .279 .266 .278 .266

.3t9 .296 .319 .296 .319 .296

.354 .33.2 .343 .332 .354 .332

.356 376 376 .356 .376 .356

.38? .387 .387 .31? .377 .344 Z

.199 399 .398 .359 .417 .379 

.428 .428 .426 .426 .437 .400
4 40 .4 40 . 440 .4s40 456 .422 0

.445 .445 .445 .445 .462 .429 H

.446 .446 .446 .446 .455 .438 

.438 .430 454 .438 .454 .436 U

.437 .437 .437 .437 .445 .429

.434 .451 .451 .451 .451 .434

.444 .444 .444 .444 .444 .444

.442 .442 .442 .442 .442 .425

.439 .439 .439 .439 .44? .439

.435 .452 452 .452 .452 .412

.449 .449 .449 .449 .466 .449

.446 .446 .446 .446 .455 .438

.445 .445 .445 .445 .445 .428

.445 .445 .445 .445 .445 .43?

.445 .445 .445 .445 .44! .445

.443 .443 .443 .443 .461 .443

.443 .443 .443 .443 .461 .443
.443 .443 .443 .443 .461 .443
.444 .444 .444 .444 .462 .444
.443 .443 .443 .443 .460 .443
.440 .440 .440 .440 .459 .449
.439 .439 .439 .439 .457 .45i
.438 .438 .436 .438 .456 .456
.437 437 .437 ,437 .45a .455
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Table 8B - Inferred Pressurant Distribution, Scaling Run 236; Three 3.279-cm Nozzles

T T. T,
() (1c) (

4
C) (6C)

COMMENCE VALVE OPENING
0.0 17.4 17.4 23.7
1.0 23.1 24.2 6.9

VALVE FULLY OPEN
2.0 29.0 32.0 5.9
3.0 31.4 39.0 7.2
4.0 34.2 43.6 6.3
5.0 35.4 46.5 8.9
6.0 35.8 49.0 9.4
7.0 36.5 52.0 9.6
6.0 36.4 53.? 9.6
9.0 36.4 55.4 9.6

COMMENCE VALVE CLOSURE
10.0 36.6 57.4 9.4
11.0 36.0 56.0 -9.2

VALVE FULLY CLOSED
*- 12.0 34.e 5S.2 7.7
13.0 35.7 59.? 7.6
14.0 35.6 59.4 7.7
19.0 35.3 56.e 7.7
16.0 34.9 56.2 7.7
17.0 34.8 57.9 7.6
16.0 34.5 57.3 7.6
19.0 34.3 57.0 7.6
20.0 34.0 56.3 7.9
21.0 33.8 56.0 7.9
22.0 33.7 55.7 7.9
23.0 13.5 55.4 7.9
24.0 33.4 55.1 8.0
25.0 33.2 54.8 6.0
26.0 33.1 54.5 8.0
27.0 33.1 54.5 8.0
29.0 32.9 54.1 8.0
29.0 32.7 53.6 9.1
30.0 32.7 53.6 6.1
31.0 32.6 53.5 9.1
32.0 32.4 53.2 8.1
33.Q 32.3 52.9 8.2
34.0 32.3 52.9 8.2

xxx

fi PSl

1.6 0.0000
5.1 .3268

7 .2
4 .8
2.9
3.6
5.5
3 .7
5.3
4.7

.71os

.38 046

.1946

.1 4 61

.30 69

.17S0

.2291

.1 13

3 .2 .1079
2.8 .161?

II .4
-1 .?

.3
.7
.7
.3
.7
.3
.7
.4
.4
.4
.4
.4
.4

0 .0
.4
.4

0 .0
.4
.4
.4

0 .0

-.1 094
.0215
.04 36
.04 44
.02 25
.04 56
.0211
.04 69
.02 36
.0240
.02 43
.0245
.0247
.0250

0.0000
.02 52
.02 55

0.0000
.0259
.02 60
.02i3
0.o0000

Pressurant Fractions (X) at Locations I

X 1 a 1 2 3 4 5 6 7 8 9 10 1t 12 13

0.000 0.000 0.000 0.13 00 0.000000 0e00oo 0.000 o3oo0 0.000 0.0. 0 0.101
.062 -. 051 -.016 .030 .0o3 -.033 -. 033 . 157 .100 .129 .157 .100 . 129 .129

. 51

.21S

.267

.296

.334

.364

.392

.415

.132 .129 .124 .139 .153 .178 .174 .174 .136 .174 .136 .136 .174
.200 .213 .179 .210 .210 .226 .246 .262 .230 .230 .197 .197 .19?
.263 .277 .235 .260 .290 .305 .260 .260 .260 .2a8 .260 .260 .260
.307 .302 .270 .294 .310 .334 .267 .320 .294 .294 .294 .267 .294
.331 .333 .323 .136 .346 .368 .343 .33± t 343 .331 .331 . 305 .319
.378 .376 .347 .371 .395 .402 .366 .366 .343 .366 .343 .343 .343
.427 .396 .366 .382 .389 .414 .366 .391 .403 .403 .403 .3830 .368
.431 .429 .400 .420 .433 .470 .392 .413 .392 .4±3 .413 .392 .397

z
.434 .464 .456 .418 .441 .462 .477 .427 .427 .427 .416 .416 .406 .406 '
.451 .463 .468 .438 .460 .470 .479 .442 .442 .442 442 .442 .442 .421 '

ml

.4us .417 .477 .45i .471 .483 .5z4 .4i5 .4Si .4ia .451 .45i .q3 .;li

.461 .499 .481 .451 .466 .479 .495 .447 .437 .44? .456 .447 .447 .437 0

.461 .510 .494 .452 .465 .48? .504 .442 .442 .442 .442 .442 .442 .423 H

.461 .513 .501 .458 .466 .495 .507 .436 .436 .436 .436 .436 .436 .436 

.461 506 .496 .458 .474 .489 .504 .452 .452 .432 .432 .432 .432 .432 2
.461 400 .494 .460 .480 .498 .510 .446 .446 .436 .446 .426 .426 .426
.461 .496 .496 .468 .484 .490 .508 .440 .440 .440 .440 .440 .419 .419
.461 .502 .496 .473 .489 .496 .512 .435 .435 .435 .435 .435 .424 .424
.461 .507 .499 .470 .485 .497 ,507 429 .450 .429 .429 .429 .429 .429
.461 .5s4 .496 .479 .491 .498 .506 .446 .446 .425 .425 .425 .42S .425
.461 .5055 .494 .465 .480 .500 .513 .448 .448 .427 .427 .42? .427 .427
.461 .494 .48S .465 .477 .494 .513 .446 .446 .446 .425 .425 .425 .446
.461 .466 .4e2 .456 .473 .498 .512 .442 .442 .442 .442 .442 .442 .442
.46± .408 .475 .436 .475 .490 .509 .436 .458 .436 .436 .458 .436 .436
.461 .491 .476 .458 .476 .489 .512 .4S2 .452 .452 .430 .430 .43J .441
.461 .491 .485 .467 .482 .493 .506 .450 .450 .450 .429 .429 .429 .429
.461 .492 .489 .468 .490 .496 .509 .451 .451 .421 .429 .429 .429 .429
.461 .492 .492 .470 .490 .503 .516 .440 .440 .429 .429 .429 .429 .429
.461 .497 .468 .462 .486 .501 .521 .449 .449 .427 .427 .427 .42? .42?
.461 .500 .489 .469 .491 .504 .522 .449 .427 .427 .427 .427 .427 .427
.461 .499 .492 .4?0 .492 .501 .519 .450 .428 .428 .429 .428 .429 .428
.461 .501 .490 .477 .495 .501 .515 .430 .430 .430 .430 .410 .430 .430
.461 .502 .493 .473 .493 .502 .509 .431 .411 .431 .431 .431 .431 .431



Table 9B - Inferred Pressurant Distribution, Scaling Run 237; Three 3.279-cm Nozz]es

(S) (IC) (IC) (
-
C)

Pressurant Fractions (X) at Locations l

? 1 p I 2 3 4 E 6 7 8 9 10 11 12 13

VO$IIEHCE VALVE OENING
4 . 7.4 7,4 35.0

1.0 10.9 ±1.6 -1.0
VALVE FULLY OPEN

2.0 15.5 i8.6 -3.5
3.0 10.3 23.8 -2.4
4.0 20.7 28.4 -1.4
5.0 2g.8 3t.7 - f
6.0 22.6 34.4 -,4
?.0 22.7 38.2 -. 2
6.0 23.1 38.4 -. 2
9,0 22.8 30.8 -.2

COtlMEfNCE VALVE CUISILRE
10.0 22.3 39.5 -. 3
11.0 12.3 41.0 -. 5

VALVE FULLY CLOSED
t2.0 21.5 42.1 -2.3

i 13.0 2 33 4 57 -2.?
14.0 23.3 45.? -2.7
150. 13.0 45.1 -2.c
16.0 22,8 44.9 -2.6
17.0 22.5 44.2 -2.5
19.0 22.4 43.9 -2.5
I1.4 22.2 43.,6 -2.5
20.0 22.1 43.2 -2.4
21.0 21 9 42.9 -2.4
22.0 21.0 42.6 -2.4
23.0 21.6 42.3 -2.3
24.0 21.5 42.0 -2.1
25.0 21.3 41.7 -2.3
26.0 21.2 41.4 -2.2
27.0 21.2 41.4 -2.2
28.0 21.0 41,0 -2.2
29.0 20.9 40.7 -2.2
$o.e 20.? 43,4 -2.2
31.0 20.7 40.4 -2.1
32.0 20.5 41.1 -2.1
3.O 20.4 39.6 -2,0
34.0 20.4 39,8 -2.0

1.9 0 .o010
36.4 1 .9 066

1 1.3
7.9
5.3
6.0
5 .6
6 .2 
4, 5
7.8

1. 0o96 
.64o0
.3692
.3612
.31335
.29 39
'1 a43
.2061

7.3 .2636
2 .5 .1354

2. I

0.13
.9
.5
.9
.5

.15

. 5

.5
.5
.5
.5
.5

0.0
.5
.5

0.0
.5
.5

0 .0

.0II 5
-. 3 0 0 9

0257
.O 4 7

.0262

.02 65

.0268.

.0271
.02,74
.02??7
.00130
.G250
.02 97

0. 000
o.029
0 29a$

30 00 a0
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() (IC) (IC) (IC)

COMMENCE VALVE OPENING
6.0 7.4 7.4 35.8
1.0 10.9 11.6 -t.s

VALVE FULLY OPEN
2.0 15.5 ±8.6 -3.9
3.0 18.3 23.9 -2.4
4.0 20.7 28.4 -1.4
5.u 2i.8 3i.( -.0
6.0 22.6 34.4 -.4
7.0 22.7 36.2 -.2
8.0 23.1 39.4 -.2
9.0 22.9 38.8 -. 2

COMMENCE VALVE CLOSURE
10.0 22.3 39.5 -.3
11.0 22.3 41.0 -.5

VALVE FULLY CLOSED
12.0 21.5 42.0 -2.3

t.3 13. A 9 2 it; , -o i

14.0 23.3 45.7 -2.?
15.0 23.0 45.1 -2.6
16.0 22.8 44.8 -2.6
17.0 22.5 44.2 -2.5
18.0 22.4 43.9 -2.5
19.0 22.2 43.6 -2.5
20.M 22.1 43.2 -2.4
21.0 21.9 42.9 -2.4
22.0 21.8 42.6 -2.4
23.0 21.6 42.3 -2.3
24.0 21.5 42.0 -2.3
25.0 21.3 41.7 -2.3
26.0 21.2 41.4 -2.2
27.0 21.2 41.4 -2.2
28.0 21.0 41.0 -2.2
29.0 20.9 40.7 -2.2
30.0 20.7 40.4 -2.1
31.0 20.7 40.4 -2.1
32.0 20.5 40.1 -2.1
33.0 20.4 39.6 -2.0

34.0 20.; 3;.i -2.0

Table lOB - Inferred Pressurant Distribution, Scaling Run 238; Three 3.279-cm Nozzles
Preqursan Fraclionn {X) at Lorations I
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Table 1 lB - Inferred Pressurant Distribution, Scaling Run 239; Three 3,279-cm Nozzles

Pressurant Fractions (X) at Locatons I

(a) QC) (4C) (IC)

CONKENCE VALVE OPENING
0.11 2.1 2,1 37.2
1.0 4.5 5.2 -9.3

VALVE FULLY OPEN
2.0 9.1 12.5 -1211
1.0 11.8 17.4 -9.6
4.9 ii.? 21.3 -9.1
5.9 24.7 24.74 -?.4
6.0 15.4 26.9 -7.1
7.0 15.6 28.8 -7.13
6.0 16.0 31.0 -7,2
9.0 16.1 32.7 -7,3

10.0 16.0 13.7 -7,5
CONNENQE VALVE CLOSURE
11,0 15.9 34.9 -7'.7
22.0 15.4 36.4 -9,2

VALVE FULLY CLOSED

cl4 14.0 15.2 36.9 -9.9
1MO 15.0 16.6 -9,9
26.0 14.7 38.0 -9.6
17.0 24.6 35..6 -9.?
16.0 24.3 39.0 -3.6
19.0 14.1 34.6 -9,5
203.0 14.0 34.3 -9.4
21.0 13.9 34.0 -9.4
2 2.0 13.,7 533.0 -9.-3

2 4.0 13.~4 313.0 -9). 2
25.0 13.4 33,0 -.92
26.0 13.3 33.0 -9.1
27.0 13.1 32.3 -9.0
26.0 .11 3 .0 32 .13 -9.-0
33.0 12.8 31.0 -0.9
30.0 13.8 31.6 -8.9
31.9 12.7 31.3 "8.8
$32.0 22.7 31.3 -.
330 7. 31.3 A -
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Table 12B - Inferred Pressurant Distribution, Scaling Run 240; Three 3.279-cm Nozzles

I r T.a Tp
(a) ('C) (IC) ('C)

CORNENCE VALVE OPENING
0.0 2.6 2.6 43.4
1.0 5.0 5.4 -4.7

VALVE FULLY OPEN
2.0 9.6 12.3 -6.4
3.0 12.7 17.6 -7.0
4.0 14.3 21.0 -5.4
5.0 15.9 24.6 -4.9
6.0 16.2 26.6 -4.6
7.0 16.5 28.6 -4.6
8.0 16.9 30.6 -4.6
9.0 16.6 31.5 -4.7
10.0 17.1 33.3 -4.6

CONNENCE VALVE CLOSURE
11.0 16.9 34.2 -5.0
12.0 16.3 35.3 -6.1

t' VALVE FULLY CLOSED
13.0 17.1 38.3 -7.4
14.0 17.4 35.0 -7.5
15.0 17.3 36.7 -7.4
16.0 17.0 38.0 -7.4
17.0 16.7 37.4 -7.3
18.0 16.5 37.1 -7.3
19.0 16.4 36.8 -7.2
20.0 1e .2 36.5 -7.2
20.0 t6.1 3'- . 7.2
22.4 15.9 35.9 -7.1
23.I 15.9 35.6 -7.1
24.0 15.6 35.3 -7.0
25.0 15.5 34.9 -7.0
24.0 15.3 34.6 -7.0
27.0 15.3 34.6 -7.e
28.0 15.2 34.3 -6.3
29.0 15.0 34.0 -6.9
30.0 15.0 34.0 -6.9
31.0 14.9 33.7 -6.6
32.0 14.7 33.4 -6.6
33.0 14.7 33.4 -6.8
34.0 14.6 33.1 -6.0

XXX

p iS/B

t .9
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Table 13B - Inferred Pressurant Distribution, Scaling Run 241; South 3.279-cm Nozzle

(C) , (IC)
(a) (°CC ('C) ('C)

P. emw mnI Fractions 4X) at 4-..4--'.1 I4 14 P

P 1/0 N I P1 2 3 4 5 7 8 9 10 11 12 13

COMMtHCE VALVE OPENING
13.9 16.? 16.7 22.4
1t 18.4 18.3 23.1

VALvV FULLY OPEN
2.9 22.2 22.3 20.5
3.0 25.0 26.0 14.9
4 , 27.5 2s6 12.2
5.9 29.3 32.5 10.6
6.0 li-> 35.6 9.7
7.0 32.4 38.0 9.4
8.0 33.3 39.9 9.3
9.0 34.4 42.1 9.3
10.0 34.4 42.? 9.4
11.0 35.0 44.2 9.5
12.0 35.? 46.0 9.6
13.0 35.2 46.0 9.?
14.1 35.7 47.3 9.9
15.0 16.6 49.2 10.0
1i6.0 36.7 513.0 10.1
17.13 36.S 54.9 10.2
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> 21 0 36. 3 52 4 10 .5
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24.0 36.4 S4.3 10A8
25.0 36.5 5.0 i4,i
26.0 36.2 54.8 10.6
27,0 15>5 54.2 10.9

CONNENCE YVALE CLOSURE
28.0 35.1 54.0 10t,
29,0 35.0 54.3 i035

VALVE FULLY CLOSE
30.0 34.9 54.S ±0,9

31.0 36.9 58.2 10,9
32.0 38.0 60.t 11,0
33it JI 8.1 i C A 11 ,0
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Table 14B - Inferred Pressurant Distribution, Scaling Run 242; South 3.279-cm Nozzle
Pressurant Fractions (or at Locations I

(a) (IC) ('C) (0c

CONMENrE V"ALE OPENING
0.0 19.7 19.7 55.1
1.0 22.3 21.9 35.1

VALVE FULLY OPEN
2.0 25.9 25.5 31.2
3.0 28.8 28.9 29.1
4.0 30.9 31.6 25.9
5.0 32.9 34.2 25.9
6.0 34.1 35.0 25.2
7.0 35.4 37.8 25.2
8.0 36.8 40 0 24.6
5.0 37.5 41.6 23.9

10.0 37.5 42.3 23.5
11.0 38.3 43.9 23.0
12.0 16.4 44.6 22.6
13.0 38.9 43.9 22.5
14.0 39.3 47.2 21.9
15.0 39.1 47.4 21.8
16.0 39.3 46.3 21.4
17.0 39.6 43.8 20.9
19.0 39.8 50.4 20.6
IS.0 39.9 0 1.2 2' .2
20.0 39.4 51.2 20.0
21.0 39.2 5t.7 19.5

' 22.0 39.6 52.5 13.4
23.0 38.9 52.2 19.0
24.0 38.8 52.7 18.7
25.0 39.3 54.2 18.5
26.0 39.2 54.7 16.1
27.0 39.6 56.1 17.5

COMMENCE VALVE CLOSURE
28.0 39.8 55.4 1?.4
29.0 37.9 54.6 17.0

VALVE FULLY CLOSED
30.0 38.1 57.2 14.6
31.0 40.4 61.1 14.9
32.0 41.5 63.0 14.9
33.0 42.1 64.1 15.0
34.0 42.4 64.7 15.0
35.0 42.6 65.0 15.0
36.0 42.6 65.0 15.0
37.0 42.6 65.0 15.s
39.0 42.6 65.0 15.0
39.0 42.4 64.7 15.0
40.0 42.3 64.4 15.0
41.0 42.t 64.1 15.0
42.0 42.1 64.1 15.0
43.0 42.0 63.1 15.3
44.0 42.0 62.6 16.5
45.0 41.8 61.6 17.3
46.0 41.6 60.7 1S.2
47.0 41.6 613.0 19.1
4... 14.5 .S.1; 17;.
49.0 41.5 58.7 20.3
50.0 41.5 58.2 20.9

A #/a

1.9 0.0000
92.5 2.6874
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2.9
.6
.2

3.4
1 .1
4.6
7.7
2.8
7.0
3 .9
3.9
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-2 .5
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0O.0

.6
.6
.6

0 .0
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0 .0
.6
.6

0 .0
. -

0 .0
0 .0

.0183
- .2872
-.1322-.0725
- .1355
-. 0176
0 .0000
13.000 0 
0 .000 0
.0176

.0177

0 .0000
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0 . 0 000
.0161
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0 .0000
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0.000o
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Table 15B - Inferred Pressurant Distribution, Scaling Run 243; South 3 . 2 79-cm Nozzle
Pressurant Fractions (X) at Locations I

/3 8/0/ X I a 1 2 3 4 5 6 7 8 9 I0 1i 12 13

COMNHECE VALVE OPENING
0,0 )6.7 t6.? 16.6
1 18.s 15 ±.4 21.2

VALVI FULLY OPEN
2.4 22.5 22.7 19.4
3,0 25.5 26.7 14.1
4,0 27.7 30.0 10.8
1,0 29.4 33.0 9.0
.60 31.1 35.9 6.1

7,0 32.9 39.0 7.6
6,0 33.4 41.6 7.5
9.4 34.1 42.4 7.i

11,0 34.3 43.3 7.7
12.0 35.2 45.2 7.8
12.0 36.3 47.5 7.9
13.0 35,6 47.6 6.2
14.0 36.1 48.6 8.3
15.0 3529 49.3 8.5
I6.0 36,9 51.2 a.6
17.C 36,5 51.2 987
1I.0 36.2 51.5 6.9
19.0 36.0 51.9 9.0
20.0 3539 52.3 9.1
21.0 26.7 53.2 9.2
22.0 37.0 55.1 9.2

S 23.0 36.4 54.8 9. 
24.0 36.0 54.6 9.4
25.0 35.9 54.9 9.5
26.0 35.9 55.4 9.5
27.0 39<8 55.8 9.4

COMMENCE YALYE CLOSURE
28.0 35.5 55.8 9.6
29.0 15.6 56.5 9.6

VALVE FULLY CtLOED
30.0 35.2 56.3 S.5
li.o 36.3 58.3 3.5
32.4 37.3 60.t 9.5
33.0 37.7 60a. 9.5
34.0 38.1 61.5 9.5
35.0 38.1 61.5 9.5
36.0 36.1 61,s 9.5
37.0 38.1 61,5 9.5
39.0 43.9 63,2 9.8
39.0 37.9 61.2 9.5
40.0 37.7 64,9 9.5
41.0 37.6 64,6 9.5
42.0 37.6 60.6 9.5
42.0 37.4 6034 9.5
44-0 37.4 61.4 9-5
45-0 37 >3 60, 1 9. 5
46.0 37 1 59.8 9.5
47.1 37.1 59.0 9.5
6.0 36.9 59.5 9.5

49.0 36 9 59.5 9.5
50.0 36.8 59.2 9.5

.4 0.0000
95.5 2.0351

1.? .963)
_ I ± - .043
1.6 .0551
2.6 .0896
.5 .0143

-1.2 -.0315
5.6 .1564
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6.3 10378
1.6 50359
_.7 - .017
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Table 16B - Inferred Pressurant Distribution, Scaling Run 244; South 3.279-cm Nozzle

(a) ('C) (') ( ) A NO/

PressuranttFractions() at Locations I

X I a. 1 2 3 4 5 6 7 9 9 10 11 12

COMMERCE VALVE OPENING
0.e 1?.6 17.6 19.9
1.4 t19f 19.5 24.6

VALVE FULLY OPEN
2.0 23.5 23.5 23.0
3.0 26.5 27.5 17.3
4.0 29.7 30.8 14.1
3.0 30.6 33.8 12.6
6.0 32.0 36.3 11.9
7.0 33.? 39.2 11.2
8.0 35.t 41.8 11.0
9.0 35.6 43.4 10.9

10.0 36.2 44.7 10.9
11.0 36.4 4s5. 10.9
12.0 37.2 47.5 11.1
13.0 37.5 49.8 11.0
14.0 38.1 50.2 11.2
15.0 37.S 50.7 ±1.3
16.0 37.5 51.6 11.4
17.0 37.5 51.6 11.5
16.0 38.0 52.9 11.6
19.0 38.2 53.6 1t.7
20.0 38.1 54.0 11.8
21.0 37.7 54.1 11.8
22.0 38.0 55.1 11.9
23.0 38.3 56.1 1i.9
24.0 38.5 57.0 12.0
25.0 $3.0 58.3 12.1
26.0 38.4 57.7 12.1
27.0 37.? 57.2 12.1
26.0 36.9 56.4 12.1

CONMENCE VALVE CLOSURE
29.0 37.0 56.9 12.1
30.0 37.1 57.? 12.1

VALVE FULLY CLOSEa
31.0 37.2 58.1 12.0
32.0 38.8 60.9 12.1
33.0 39.7 62.6 12.2
34.0 40.1 63.2 12.2
35.0 40.2 63.5 12.3
36.0 40.4 63.7 12.3
37.0 40.4 63.7 12.3
36.0 40.4 63.7 12.3
39.0 40.2 63.5 12.3
40.0 40.1 63.2 12.2
41.0 39.9 62.9 12.2
42.0 39.9 6239 12.2
43.0 39.7 62.6 12.2
44.0 39.6 62.3 12.2
45.0 39.6 62.3 12.2
46.0 39.4 62.1 12.2
47.0 39.4 62.1 12.2
46.0 39.3 61.9 12.2
49.0 39.3 61.8 12.2
50.0 39.1 61.5 12.2

.4 0.0000
92.0 2.0273

6.9 .2637
.8 .0279

2.5 .0643
2.1 .0652
3.6 .1a6?
-. 1 - .0025
.7 .0172
.1 .i342
2.3 .0357
6.1 .1490
2.3 .0495
4.4 .0931
2.? .0519
7.2 .1488
9.4 .1681
5.3 .0894
2.0 .0323
2.9 .0296
6.1 .0996
8.0 .1303
2.8 .0399
1.6 .0202
2.9 .0376
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1.4 t229
t103 .1435
11.9 .1619

4.4 .0494
.9 .0192

.4
-8 .8

-5.0
-1.6- .9
-. 8

-.a
0. 0

.a

.8

.a
0 .0

. 8

.9a

0.0
0.80

0 a
.8

.9a

-.1961
-. 110?
-.0359

- .0177
- .0176

.0176

.0177

.0179

0 .0000
.0180

O .0040
.0184

0a 0010
0.016o

.o a I

0,0o 0 .000 0 .0000 ,10 0 0 .0000 0 0 0. 000 0,0000,110 0.000 1 .13 0.000 0.000 00.00
.022 .378 .262 .029 .126 .281 .358 -.164 -.164 -. 164 -.164 -.164 -.164 -.164

.059
.093
.123
.t 0
.175
.1 9?
.218
.238
.249
.268
.283
2398
3 1 1
.325
.339
.350
.360
.36?
.377
.38?
.396
.403
.41t
.417
.423
.431
.439

-4.174-3.s85-3.417-3.039-4.363-5.30s 3.579 3,578 3.578 3.578 2.633 4.523 3,578
-. 093 -. 093 .093 -.094 -.143 - 62 .>282 .282 .I83 .282 .1 I3 .380 .2 8
-.008 -.002 .034 .034 .004 -.o8 .251 .281 .191 .221 .161 .251 .191
.093 .094 .103 .093 .004 .070 .197 .244 .157 .i97 .150 .244 .19?
.163 .138 .138 .146 .126 .130 .171 .252 191 .171 .191 .232 .23?
.161 .161 .175 .172 .175 .143 .200 .236 .200 .200 .200 .272 .272
.204 .204 .204 .2±4 .220 .201 .201 .217 .217 .21? .217 .249 .266
.244 .251 .241 .23 .235 .214 .t77 .238 .208 .238 .238 .300 .269
.244 .250 .247 .238 .220 .232 .208 .267 .239 .238 .238 .327 .29
.285 .265 .25± .268 .280 .320 .191 .234 .263 .263 .248 .306 .306
.30± .293 .30? .301 .301 .326 .217 .244 .271 .271 .244 .299 .299
.319 .297 .290 .298 .301 .325 .229 .295 .282 .295 .295 .335 .32P
.323 .312 .310 .325 .328 .320 .271 .323 297 .297 .297 .323 .323
.349 .349 .334 .329 .331 .323 .255 .280 .318 .306 .331 .369 .356
.340 3510 .350 .34? .364 .365 .259 .284 .135 .335 .335 .395 .360
.378 .376 .376 .373 .388 .336 .261 .273 .323 .336 .336 .373 ,361
.402 .394 .397 .399 .387 .358 .249 .297 .346 .346 .346 .394 .370 2
.426 .412 .391 .393 .376 .364 .262 .286 .357 .333 .357 .405 .4015 70
.406 .395 .412 .399 .372 .360 .270 .341 .365 .365 .377 .436 .412 r
,39t, .404 .387 .397 .39 .397 .295 .342 .366 .390 .390 .437 .43? '
.402 .402 .402 .411 .420 .397 .311 .358 .381 .39 92 .39 .450 .42? 2 v
.410 .412 .410 .426 .419 .414 .306 .374 .336 .396 .3g6 .441 .441
.409 .413 .419 .433 .417 .404 .319 .386 .442 .419 .408 .442 .430 q
.413 .400 .415 .415 .408 .415 .339 .404 .447 .426 .426 .469 .44? C

.436 .436 .431 .444 .453 .488 .352 .374 .418 .416 .356 .440 .418 U

.456 .458 .45S .458 .476 .491 .356 .389 .411 .411 .411 .422 .411

.469 .460 .469 .469 .478 .489 .379 .401 .424 .401 .424 .424 .424

.445 .468 .466 .489 .491 .497 .486 .386 .39? .431 .408 .408 .431 .431

.451 .473 .471 .469 .495 .482 .475 .396 .419 .440 .440 .418 .440 .440

.454

.454

.454

.454

.454

.454

.454

.454

.454
.454
.454
.454
.454
.454
.454
.454
.454
.454
.454
.454

.475 .473 .466 .479 .481 .477 .401 .423 .466 .445 .423 .445 .445

.466 .454 .470 .472 .472 .476 .399 .440 .460 .450 .440 .450 .450

.457 .451 .451 .461 .467 .470 .395 .455 .455 .455 .455 .474 .455

.470 .464 .458 .458 464 .473 .407 .446 .446 .446 .446 .466 .456

.489 .462 .450 .456 .462 .469 .391 .430 .450 .450 .450 .469 .469

.463 .456 .449 .450 .458 .462 .402 .43 .460 .460 , 450 . 479 .460

.477 .467 .460 .456 .464 .467 .399 .419 .458 .456 .438 .477 .453

.485 .461 .444 .448 .459 .457 449 .428 .457 .457 .448 .487 .457

.473 .459 .457 .457 .457 .461 .403 .422 .461 .461 .442 .481 .461

.468 .460 .458 .460 .462 .466 .39s9 .419 .45 .458 .458 4?? 458
.464 .457 .455 461 463 466 .415 .425 .45 5 .4 .545 .455 474 455
.462 .454 .456 .462 .464 .470 .413 .413 .452 .472 .452 .472 .45?
.459 .451 .455 .467 .469 .472 .4 07 .417 .467 .467 .457 .467 .44?
.454 .446 .458 .464 .468 .480 .418 .418 .458 .456 .458 .456 .459
.452 .450 .458 .464 .464 .480 .414 .424 .454 .454 .454 .474 .454
.453 .-49 .461 .465 .463 .475 .405 .42S .465 .465 .465 .465 .445
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Table 17B - Inferred Pressurant Distribution, Scaling Run 245; South 3 .279-cm Nozzle

I r r, -T
(a) (IC) (IC) (I

CONMENCE VALVE OPENING
e.0 26,1 26.1 54.6
1.0 28.5 28.1 44.2

vALYE FULLY OPEN
2.0 32.5 32.2 38.
3.0 35.3 35.3 i5.8
4.0 37.8 38.4 33.5
5.0 39.6 40.7 32.9
6 4 41.4 43.4 32.11
7.- 42.9 45.7 31.5
9.0 43.3 4.8 360.7
9.0 43.9 48.1 39.7

±0.4 44.5 49.4 30.2
11.1 41.6 53.4 30.0
12,0 46.3 'i3.4 26.6
13,0 47.1 5$.0 28,3
14.0 46.9 55.5 28.5
15.0 47.0. 516.1 29.0
16.4 46.9 56.9 27.5
17,0 47.4 59.2 27.4
16.0 47.8 5.9.? 26.6
19.0 48.s 61.5 26.3
20. 48.0 61.3 26.3
21.0 48.3 62.6 27.7
22.0 4A.0 62.6 25.3

4 23.0 46.1 63.4 25.4
2 24 .0 46.0 64.2 24.6
25.0 47.9 65.1 24.2
26.9 47.B 65.5 24.0

COIMENCE VALUE CLOSURE
27.0 48.1 65.7 23.5
29.0 46.9 65.6 23.0

VaLVE FULLY CLOSED
29.0 46.3 67.3 21.5
3j,0 4t.4 71.6 22.?
31.0 50.9 74.1 21.9
12,0 51.6 75.2 22.0
33.0 51.9 79.7 22.1
34,0 82.1 76.0 22.1
35. 52.1 76.0 22.1
36<,0 52l 76.0 22.1
17,0 52.1 76.0 22.1
30.0 5t.9 75.7 22.1
39.0 51.7 75.5 22.1
40.0 5 16 75.$ 22.0

42.0 5t.4 74.8 22.1
43.0 51.2 73.8 23.0
44.4 5i12 72.$ 23.6
43.0 54.1 72.3 ;4.5
45.0 i 0.9 71.6 25.1
47.4 IO.? 70.7 27.6
46.4 510.7 70.4 26.2
449.d 70.7 6g.9 26.9
7. 0 10.6 69,1 27.4

fi A/g

t.2 0.0000
76.0 t.7000

.4

1,7

3.5

2.2
5 'a

5 .5
3 .I
2.6
2.8
7.2
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a .3
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.0 1 42
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Table 18B - Inferred Pressurant Distribution, Scaling Run 246; South 3.279-cm Nozzle

I .' T
(a) (IC) ('C) ('C) 1 /0

Pressurant Fractions ( at Locations I

X I a 1 2 3 4 5 6 7 a 9 to 10 II 12 13

CONmENCE VALVE OPENING
0.0 14,2 16.2 25.3
1.0 10.0 17.9 22.0

VALVE FULLY OPEN
2.0 21.6 21,9 19.2
3.0 25.0 26.0 14.4
i.O 2?.3 29.4 ii.5
5.0 26.9 32.2 9.9
4.0 30.6 35.0 9.1
7.0 32.0 37.5 8.8
8.0 32.6 39.0 8.7
S 0 33.4 40., 85,.4

10.0 34.2 42.8 8.0
11.0 35i.0 44.5 8.9
12.0 36.! 46.4 9.0
13.0 36.8 48.0 9.1
t.e a16t 4i.A s.z4
15.0 36.? 49.5 9.3
±6.0 36.2 49.S 9.4
27.0 36.0 4. S 9. S
19.0 36.3 50.9 9.7
15A9. 36t.4 51 e S P

210.0 37.2 51.2 9.9
21.0 37.3 54.o 9.9
22.0 37.0 54.2 10.0
23.0 36.6 54.± 10.0
24. 36.4 I 4.4 10.

25.0 36.8 55.4 10.1
26.0 36.0 54.7 10.t
27.0 36.5 55.9 10.2
26.0 37.0 5f.2 10.2
CONMEHCE 9PLE 0i rinRpE
29.0 36b. 56.2 10.2
30.0 36.0 56.? 10.2

VALVE FULLY CLOSED
31.0 35.8 56.? 10.1
3.0 37 4 5.s. 10.1
33.0 38.0 60.7 10.2
34.4 :3.5 61.9 10.2
35.0 38.8 62.1 10.2
36.0 39.0 62.4 10.2
37.0 19.0 62.4 10.2
38. 39.0 62.4 10.2
39.0 39.9 62.1 10.2
40.0 38.9 62.1 10.2
41.0 39.6 61A. 10.2
42.0 38.5 61.S tO.2
43.0 39.5 61.5 10.2
4 4.0 39 . 61.2 10.2
45.0 38.3 61.2 10.2
46.0 38.2 6f1 O 0O.2
47.0 38.0 6O.? 10 2
48.0 38.0 64.? 10.2
49.0 39.0 60.? 10.2
51.1 37?. 60.4 10.2

. 5 4 .000
93.4 1.9204
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44.'
3 .2

. 8
2.6
6 .1
4 . V

2.4
2.5

-5 .0
2.0
4 .S.
7 .2
8 .7
7.0
4.0
3 .H

-2 .0
3 .8
7.3
S . 3

.2
13.2
- I .1
-i .0

.4138

.1662

.04042

.1 028

.0234

.0 7 40
.1 6 5 8
. ; V le2

.05 44

.0535

.0442

.±489
.1 7 84
. t2 54
.0644

-. 0267
.0557
.1 11I
.1 278

.01 38

.1391

.0 422
-.0O1?7?

I2.4 .1 739
2.5 4489

3.2
_ 9 g 

-2 .7
- I .B8

-. 9
0 .0
0 .0

.9
0 0

.9

.9
00

.9

0.0.9

0 .0
.9

.0638

- .7 40
.0 541

- .0354
-.01 75

0 .0000
.0175
0.00oe0

,0 1 76
0t17

- 01 02.0 000

00000
.0 183

0.000 0.000.000 0.000 0.000.000 0.000 0.000 0.000 0.100 00.00 O.vQ .0000Q
.019 .519 .324 .079 .177 .275 .397 -. 409 - .165 -.165 -A265 -.287 -.165 -. 165

0569

.118.t246

.1 69

.1 92
.214

j2 3 A4

.251

.267

.275

.2 9 0

.318

.332
.344
.354

369

.3 7 g.388
.397

.4-4-

4 1 2
.411
.424
430

-. 957 -.685 -.259 -.453 -. 724 -. 918
-. 078 -. 027 -.018 -. 044 -. 112 -.112

.0 2 . 0io
.088 .097
. 1 5 .127
.183 .190
.22 5 .22 8
.25.3 .4c;44
.307 .28 3
.237 .297
.303 .314
.295 .300
.33.4 A444
.344 .354
.3 6 .3713

.381 .3183.387 .389
3.3 9 .. 3i41

.3 a7 .399
.4 19 .3553
.4 35 .403
.445 .445
.4664 .45,9
.470 .463
.472 .474
.457 .456
.419 .465

.040 -°J3 .ut9 .02S

.106 .1tO .083 .056

.127 .135 .135 .131

.172 .169 .t55 .662
.221 .215 .198 .208
.4.f .2331 .2C2C .2C-.'

.275 .245 .245 .230

.28t .275 .264 .244

.319 .303 .282 .255

.303 .303 .287 .272

.3339 .3-2S . v2Q6 .3 te

.364 .352 .354 .359

.736 .I3cI4 37S .38 M
.381 .363 .378 .388
.396 .382 .374 .374
.4r5 . uc .v r75 .3084
.399 .392 387 .382
.38a . 006 .394 .397
.383 .392 .424 .437
.434 .439 .448 .448
.; 41 .-75 . 7 7 . 5 9
.450 .450 .449 .452
.467 .472 .443 .429
.4b8 .4f0 .470 4?79
.463 .476 .46? A463

.438 .512 .497 .476 .465 .473 .510
.444 .497 .495 .491 .4e5 .485 .48?

.449

.449

.449

.4 4 9.449

.449
.449.4 49
. 449
.449

.449
.449
.449
.449

,4 413

.44 9

.449

.449

.516 .512
4!9 9 4 9 7.499 .49?

.4§Z .49?

.500 .494

.4 69 .48 9
495 .483

.4 72 .475

.465 .469

.465 .467

.4 64 .458

.468 =462

.471 .467

.476 .4 1

.467 .459

.475 .47 1

.475 .473

.475 4 I1

.472 .46 

.476 .472

.489 .491 .489 .512
. *4 . 9 5v . r 1 2 d . 4 2

.487 .483 471 47?

.489 .48? .487 .486.

.485 .479 .481 .46?

.483 .479 .481 .464

.482 .478 .4?4 .4C2

.475 .477 .4?9 .475

.470 .476 .474 .472

.458 .467 .463 .456

.444 .452 .452 .456

.453 .451 .459 .459

.461 .443 .455 .465

.47? .447 .453 .465

.465 .449 .447 .453

.463 .457 .453 453
404 -465 459 449
.469 .4 67 .4 67 .d47
.466 .468 .464 .466
.470 .476 .462 .470

.980s .787 .399

.324 .239 .153

. 24 .260 .1r6

.222 .222 .177

.204 .224 .166

.218 .218 .183

.225 .208 .175

.1?7 .222 .222

.205 .2g1t .261

.191 .164 .27?

.226 .213 .290
-. 19 .221 .4 2

.217 .205 .292

.231.,231 .346

.22? .240 .314

.25e .282 .331

. 20,3 .2103 . 4 1
299 322 346
.2110 .313 3H58
.281 .338 .36o
.291 .268 .359
.2t' .1207 .t364
.2i7 .291 379
.234 301X . 34s1
.6? .3;r 398
.297 .44 . 429

.315 .358 .391
.33Ž .31-3 .419

.332 .364 .40?

.324 .385 .426
37 . 3 96 .43 6
.349 3a .41?
.3594 .3?5 .41?
.370 .370 .427
.359 .379 .41S
.379 .370 .427
.382 .363 .420
.390 .391 .438
.4±0 .390 .448
40,S 46ns i45

.44 .411 .44 5.44-342 ,345 t .4431

- 412 .402 .4A1
.448 . 40 .4 7
- '4/, 401.2 439
.413 390o .433.

.422 .40i2 .422

.593 .593 .787

.513 .196 .239
.; 4a .;'4 .4 ;3 2

.133 .155 ,222

.10.i6 .185 .2.62

.12 83 .165 .252

.1?5 208 .258
20 , .C ,2 22 .30Co 

,222 .236 .310
.261 .275 .317
.2-1 .284 .325
.303 .316 .341

.3be ,317 .342

.306r .339 .33

.328 .351 .376

.331 .367 .379

.311 357 .438

.q58 .357 .403

.12 .392 .A41?
Ve5 2 . J5 . 4 1 

.3 5 5 .416 .427

.36&4 qio 432

.40) .434 .4.4
.413 .425 .45E

if .. "09 4F4:
.42 .414 .448

.402 .413 .434

.416 .40? .439

.418 .418 .439
.426 .416 .426
.436 .426 .436
.126 .436 .458
43? .4 46 .456
.427 .446 466
4t4 s6 .§45 4 4
.427 .44? .475
.4411 .449 .497
.438 . 45 .496
*-44e .448 .487
.445 .455 .484
,4C3 .4 -3 492
'141 .'111 .480
431 .461 .4900

.426 138 .497
4 .4 49 . 47
.4x. ,4 A 2 9. 473

. -2 .431 . 48/
42 .iU 4 42 . 4 82

.5931
.239
.212
.2 2 2
.224
.2 5 
.241
.?69
.28)I
.264
.298
.31k
.32!
.329
.33)
.363
.3553 2 9 r

.389

39?.40:

4 2 3

.423
41E

.4 4E.44:
.461

451E
.446

.43r
.43.'
.44645 46456

.459
.458
469
A44 2

.<41

.41

.44;

.4 59

r,
70

811
H
>

i-1



Table 198 - Inferred Pressurant Distribution, Scaling Run 247; South 3 .279-cm Nozzle
I. 7; 7,~ 7

(a (IC) (I4C) ('C)

COMMERCE VALVE0 OPEHIHG3
13.0 10.9 15.9 77.3
1.4 20.1 20.0 20.4

VgLY0, FULLY OPEN
2.9 23.3 Ž2J,2 25.2
3.9 27.40 2?,7 20.3
4.9 29.6 31,1 10.15
5.-0 31I. 4 3 3.,9 1 6.6
5.0 Ia.2' 36.? 16.3
7A0 34.5 39.1 15.2
8.0 35.4 40).7 15,3
9.4 3,.0 43.2 34.9

113.0 37.2 44.8 14.0
13.4 37,5 48>, 23.7
1 2.0 3 7.0 4 7,2 2 3 .
*3.0 38.9 49.4 13.8
14.4 39.7 513.2 14.0
18.0 44) 3 52.7 14.1
16.0 39,34 52.? 14.)
17.0 40.0 53.5 14.2
±6.0 4o.7 55.! 14.3
±9.0 41.1 56.3 14.4
20. -0 40. -5 5 6.,2 1 4.,4
21.0 39.5 55.3 14.,4
2 22.4 S 5 5 9 1 4.4

AI 2 30 Ij 0 5 5 244
24.0 39.4 56.6 24.5
25.0 33~.3 15. i4.5
26.0 39.0 513 4.6
27.0 39.9 53.' 34.7

LONMEIICE VALVE CLOSURE
26.0 39,)! 59>5 14.7
2 9 .4 40.) , 6 1. q 1 4.7

VALVE FULLY CLOSED
30.0 39,2 159.2 14.6
'31.0 43.6 63.3 14 
32.13 42.9 65,5 ~5.0
133.0 43.5 66,6 15.1
34.9 43.9 67.1 1.5,2
'35.0 44.0 15.4 35,2

36.9 44.2 67.? 15 2
37.0 44.2 67.7, 25.2
39.0 44.0 671.4 15.2
3913A 43.9 *?.z 25.2
44.0J 43.9 67.1 115.2
41.0 43,7 66.3 115.)
42.0 43.5 66.t )5.3,
43KG 43.5 6,6.6 1-15.
44.'u 43.4 66>3 15.9
45.13 4351 66.0 15.1
4 6.~9 4 31 a s.el 1 5
47.13 43.0 ASA4 31
46.9 43 4- 65.K 154l
49.4 4 fi 655 05.13
50.4 2 65.5 15.0

31 //0

. 9 .0 40103
1036,2 1.2449

3 3-,7
-4.,4

19~ 

61

LI . 0
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. 4

2 .4
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Table 20B - Inferred Pressurant Distribution, Scaling Run 248; South 3.279-cm Nozzle
Pressuranl Fractions (X) at Locations I

le /1/0 K 'v I5 6 7 8 9 10 1 12 l1

CONNENCE VALVE OPENING
4.0 2c.? 22.7 49.S
1.0 26.2 23.9 39.9

VALVE FULLY 0FFH
2.0 29.2 28.9 33.2
3.0 31.4 3i.4 31.3
4.0 33.s 34.5 29.3
5.0 35.6 36.9 28.3
6.0 3'.6 39.7 27.9
7.0 39.2 42.2 27.1
8.0 40.3 441.2 26.8
9.0 40.9 45.4 26.3

10.0 4C.4 46.7 25.9
13.0 42 0 48.2 25.4
12.0 42.! 49.1 24.9
13.0 42.6 51J.3 24.7
14.0 42.3 5s.7 24.2
15.0 42.8 52.1 23.7
16.0 43.1 53.2 23.2
1?.1 43.0 54.8 23.2
18.0 40>5 55.2 22.7
19.0 43.i 55.2 22.7
213.0 43.7 57.0 22.0

Ui 21.0 43.1 57.8 21.8
22.0 44.2 59.3 21.3
23.0 43.5 58.7 21.2
24.0 43.9 60 0 20.7
25.0 43.5 60.4 20.2
26.0 43.8 61.4 20.h
27.0 43.1 61.3 19 4
29.0 42.8 61.0) 19.5

COMMENCE VALYVE CLO5URE
29.0 43.1 62.2 e19 .
30.0 42.8 62.? 18.6

VALVE FULLY CLOSED
310 42.3 62>.t1 i.3
32.0 44.1 65.5 18.5
33.0 45.1 67.2 18.7
34.0 45.5 68.0 18.?
35.0 45.7 68.3 18.7
36.0 45.9 68.6 18.8
37.0 45.9 68.6 38.6
38.0 45.7 68.3 S8.?
39.0 45.7 68.3 10.7
40.0 45.5 68 0 30.7
41.0 45.4 67.8 18.?
42.1 45.4 67.8 18.7
43.0 45.2 67.5 18.7
44.0 451f 66.3 19.7
45.0 45.1 65.7 20.5
46.0 44.9 64.9 21.0
47.0 44.9 64.4 21.6
48.0 44.7 63.7 22.2
49.0 44.7 63 2 22.?
50.0 44.6 62.5 23.2

.9 0 .O0
-86.0 -1 .5370
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2. 0
3. 9
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STONE, ALEXANDER, STREET, ST. AUBIN, AND WILLIAMS

C-Tables

Each of the four sets of experiments has a C-table. These tables give mean values for replicate
runs in each set. Otherwise, they are similar to the B-tables, with two exceptions: Dimensionless time
T is added in the last column of the table, and all values in the table have been extrapolated to
correspond to equal 7-increments of 0.05 (see Appendix C for program).
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Set 1, Table C - Mean Values of All Quantities, Scaling Runs 230-236
NEAN YALUES OF ALL QQGIIIITIES

I T 3. 2" HEAN PRESSURANT FRACTIONS 4T LOCAT1ONS I TAU
(a ('C) ('C) ('6p) p 10 K1 2 3 4 5 L 7 a 9 1 0 ±1 1I1

11 0 125 s .5 27.4 1.6 0.0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0110 0>200c 0.000 0.000 0.009! 0.000 0-006 000
.4 14.6 14.9 19.1 5.5 .2499 .02:3 -.104 -.0353 .022 -. 0138 -. 05? -. 055. .124 .054 .046 .089 .048 .104 ASS5 .05
.80 1 6.6 1 7. 2 9.1 9. 2 .4692 .0464 -. I186 -. 099a .04 2 - .0 12 -.10 -.1 0 22 239 .1430 , )9 1 .17 2 &S93 -i .16 4. .i01.1 19.2 19.4 .13 9.1 .0 55 21 .06 9 -. 14 0 -0 61I .05 .011 -0?0 -. 061I .2 43 .122 .1 15 .189 .08 .2 08 .7 3 t 5
1.4 197 215 3 .3 7.6 .315 .091I -065 -. 01 306 .038 -0 1? .0 03 .22?7 .142 .134 .19 0 .1 2 .1i9 4 .188 2 0

1.6 21.1 23.7 2.4 5.9 .4725 .114 .010 .038 .073 .065 .036 .067 .209 .161 .153 .193 .134 .180 .164 .25
1.5 22.4 25.9 1.7 4>6 .4163 .13? .074 .091 .08? .093 .084 .123 .195 .182 .171 .199 .150 .172 .164 .303
2.3 23.~7 2 8.0 t. S 4 .0 .3 621 .1 59 .1I06 .1 09 .109 .1 20 .116 .1 55 .2)2 .2 03 .1392 .214 .173 1865 17 9 .15
2.? 25.0 313.1 1.5 3. 4 2 9 45 .182 .1 3?7 .115 .1330 .1J48 14 5 .1 82 .2 29 .22 3 .214 .2 30 .197 2 03 .19?7 .40
3.1 26.0 32.4 1.5 3.5 .2766 .205 .167 .164 .155 .175 .174 .209 .245 .242 .235 .244 .220 .222 .216 .45
3.5 27,0 34.5 1.6 3.8 .2842 .229 .198 .196 .183 .200 .202 .233 .256 .256 .253 .259 .241 .246 .241 .50
3.9 27.9 36.? 1.6 4.0 .2946 .251 .230 .226 .212 .226 .230 .257 .268 .270 .270 .275 .261 .270 .265~ .55
4.4 28.? 39.0 1.4 3.? .2400 .274 .262 .25? .243 .254 .261 286 .28) .284 .285 .293 .283 290 .279 .60
5.0 29.6 41.4 ±.5 3.4 .1954 .297 .293 .26? .274 .285 .293 .316 .251 .302 .102 .308 .303 307 .293 .65
5.4 1 0.-1 41. ,5 t. 4 3 .7 .1 9 92 . 3 19 . 3 19 . 3 14 .102 . 315 . 3 24 .3 44 .309 .32 3 .132 4 .3 23 . 3±9 .3 21 .3 12 .7 0
6.1 10.5 45.6 1.4 4.1 .20324 .342 .345 -339 .326 .340 .349 .370 .332 .343 .345 .343 .342 .343 .331 .75
7.1 30.8 47.6 1.4 4.1 .1859 .365 .372 .366 .34? .362 .372 .393 .354 .362 .364 .367 .365 .366 .315 .80
8.0 30.8 49.4 1.6 4.3 .1784 .38? .399 .392 .370 .382 .393 .414 .375 .38? .392 .391 .392 .354 .366 .85
9.0 30.9 5 1. 3 1.6G 4.0 .1 472 .4 10 .4 18 . 414 -.4 00 .409 . 4 i9 . 4 40 . 3 93 . 4 14 .4 09 .408 4 11 .4 080 .3 91 . 9 0 

10.2 30 .? 5 3 .0 1. 5 3.6 .1429 .433 .445 .418 .419 .429 .442 .463 .421 .437 .436 .427 .432 .429 .413 .95
119 29.6 54.6 -. 1 1.2 .0575 .456 .474 .462 .443 .455 .469 .487 .445 .454 .456 .451 .446 .449 .43? 1.00 x

-aa.i jy.r 56.e -.4 -t.S -. 01.0 .456 .4?6 .46W .459 .461 .474 .4513 .444 .448 .448 .444 .445 443 ,q6 ij,95 In
1 4.4 1 0 .4 5 6. 2 -. 3 .6 0 3 31 . 456 -.4 77 . 472 .45 6 . 4 64 . 47 9 .4 93 . 4 41 . 44 8 .4 4? .4 40 . 44 2 .43~8 .4 32 1.1 I 
15.7 30.1 55.5 -. 2 .6 .0341 .456 .478 .470 .457 .465 .481 .496 .445 .446 .446 .44t .436. .435 .432 1.15 '
1 6.,9 29.8 5.0O -1 . '6 .03 42 . 4 56 .4803 . 4 75 .459 . 4 70 .482 . 4 95 . 4 42 . 4 46 . 44 1 .4 35 4 3 .4 31 .4 33 1. 20 _0

16.2 29.6 54.4 -. 1 .5 .0321 .456 .484 .4?? .461 .469 .481 .496 .441 .443 .442 .434 .438 .43.3 .411 1.25 
19.4 29.3 53.9 .0 .5 .0296 .456 .484 .475 .461 .469 .478 .494 .438 .442 .442 .438 .438 .417 .437 1.30 .

20.7 29.1 53.4 .1 .4 .0256 .45.6 .484 .474 .458 .468 .478 .433 .43? .443 .442 .436 439 .437 .442 1.351
22.0 28.9 53.0 .2 .4 .0216 .456 .484 .475 .457 .46? .479 .495 .441 .445 .438 .433 .438 .437 .440 1.40)
2 3 .2 2 8.-7 5 2.,6 .2 .4 .02 39 .45 6 .4 83 .474 .45 7 .46?7 .4 76 .4 93 .4 41 .4 45 .445 .43 6 .4 36 .4 39 .4 37 1.4 5
24.5 28.5 52.3 .3 .3 .0199 .456 .4803 .471 .455 .465 .474 .434 .443 .44? .445 .436 .438 .441 .4403 1.50
C.4-¼P 2U.3 5.Ia. .J .14 .U0214 .1438 .479 . "5 .464 .474 .492 .44t 43 .46 .3 .44 04-2 .439 1,527'.0 28.2 51.6 .3 .3 .0163 .456 .479 .468 .453 .465 .476 .493 .444 .44? .447 .440 .439 .442 .43? 1.60
26.3 29.1 51.3 .4 .3 .0199 .454 .479 .469 .455 .466 .478 .493 .444 .449 .449 .437 .438 .441 .435 1.65
25.5 27.9 50.9 .5 .4 .0221 .456 .479 .470 .455 .465 .479 .495 .444 .448 .446 .43? .416 .442 .434 1.70
313.6 27.8 50.4 .8 .2 .0116 .456 .481 .470 .455 .46? .482 .500 .443 .446 .440 .433 .438 .440 .435 1.75
27.1 23.6 42.9 1.0 .3 .0159 .394 .410 .403 .194 .402 .412 .426 .384 .182 .382 .378 .382 .382 .380 1.00
28.2 23.5 42.4 1.3 .2 .0132 .394 .411 .405 .395 .403 .412 .426 .164 .382 .381 .3?7 .379 .384 .381 1.85
1 4 .5 11. 8 2 1.3 . 6 I.1 .0061 . 19?7 . 2 05 .204 . 19 9 .2905 . 20 9 . 2±14 . 1 90 .1 90 .18 a9 .1 86 .1I895 .1 92 .18 9 1.9 0
0.0 0.0 0.0 0.0 0.0 0.*00000.000 0.0100.0000 0.000 0.0000.60000.00013.000 0.000 0.000 0.000 0.90110.000 0.000 1.95
0.0 0. 0 0 .0 0. 0 0. 0 0 .0000 0 ,0 00 0 .0 00 0 .000 0.,0 0130 .000 0.0 0 00.0000 0 0.1100 00 0 0.00000 00 0.010 0 .000 2.0 0
0.0 0.0 0.0 0.0 0.0 0.0000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0 .0 .0 .00000001 0 .10
0.0 0.0 0.0 0.0 0.0 0.0000 0.0013 0.000 0.000 0.000 0.000 13.000 0.000 0.0130 0.000 0.013 01.~000 0.000 0.000 0.000 2.15
0.0 oio 0.0 0.0 0.0 0.0000 0.0013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.20
0.0 0.0 0.0 0.0 0.0 0.0000 0.000 0.00130.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.25
0.0 0.0 o.o 0.0 0.0 0.0000 0.1300 0.000 0.00') 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.000 0.000 0.000 0.000 2.35

0.0 0.0 13.0 0.13 0.0 0.04010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 13.000 0.000 2.40
0.0 0.0 0.0 0.0 0.0 0.0000 0.000 0.000 0.04000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0100.0000 2.45



Set 2, Table C - Mean Values of All Quantities, Scaling Runs 237-240
NEON VOLUES OF ALL UUARNITIES
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Set 3, Table C - Mean Values of All Quantities, Scaling Runs 24 1-244

NEAR VALUES OF ALL QUAKT1TIES

7. 4- i'~~- MEAN PREISRAIIT FRACTIONS AT LOCATIONS I TAU
(a ('C) ('C) ('C) p 8B K1 2 3 4 5 6 7 3 9 1 0 ± 1 12a 1 3

13.0 S.9 5.5 35.6 2'.t 0.01404 10.400 10>004 4.000 0.000 0.000 0.1010 0.000 6.000 OnODO 0.0010 oooo 0,00) 130130 0.0013 1.00
.5 7.2 7.6 17.1 27.2 1.3294 .1323 -.1.16 -.1021 .272 .001 -.075 -.075 .00? -.1341 -.044 - 014 .015. .319 ,13?1 .105
.9 9.4 9.2 -. 1 49.9 2.5245 .0346 -. 21? -.1038 .514 .004 -.136 -. 136 .01.6 - .071- 0 -. 0i 3 .1036 .59? .13 .

1.1 9.6 11.0 -4.5 43.6 2.493? .069 -. 164 -. 020 .535 .021 -. 108 -. 104 .032 -. 04? -. 03? -. 005 .0413 .633 .141 .15
1.4 10.7 12.8 -7.3 35.10 2.31039 .1392 -. 136 .10103 .52? .0340 -. 070 -.1062 .047 -. 0±? -. 027 .1316 .049 .649 .176 .2')
1.6 11.9 14.6 -9.1 23~7 1.811? .115 -. 099 .026 .516 .1063 -. 031 -. 020 .063 .016 .1004 .039 .0613 .650 .196 .25
1.9 13.10 16.4 -8.3 13.7 1.31012 .138 -.1049 .10510 .510 .1086 .007 .024 .1078 .046 .1033 .0360 .074 .659 .2±1 .30
2 .3 1 3.9 18. 1 -7 .7 1±.'. 11.1013? .1 61 -.1 0 26 . 076 . 52 6 .1 12 .044. .062 .4SO90 17 2 .053 .4?'7) .14la0 .68a5 .225 .3 5
2.6 14.8 19.8 -7.1 9.4 .91071 .184 .10100 .1105 .541 .134 .075 .1101 ±102 .096 .072 .1399 .129 .713 .234 .40
3 0 1 5.? 2 1 .5 -6 .5 8.3 .69858 210?7 .030 .1 413 .604 .152 .105 1 34 .1I±5 .118 .0989 .103 .162 .7 41 .236 .4 5
3.4 16 .6 23 .2 -5.1I 7.9a .5899 .2310 .106 .19 0 .58 9 .1 66 .1 33 .1 66 .12 9 .138 .1105 .1! 7 .I129 7646 .2 41 .513
3. 1 I7. 3 25 .10 -5 .3 7.1 .494? .25 3 .0 99 .234 .6 18 .165 .162 .1196 .1 45 .157 .1 28 .13? .8 ? .7607 .2513 .55
4.4 18 .1 2 6.6 -4.~9 6.3 .404? .27?6 .1 31 .2 44 .6439 .2)2 .200 .226 .165 .183 .1I5 2 15 9 .204 P9~9 .261 60
4.9 180. 7 28. 6 -4 .5 6.1 -.3 5 8 .2 99 I161I .2 4 .678 .2 3 .233 .26 4 I 91 .2 10 .273 .1'9 .2 2? 81 3 .2 77 .65
5.6 1 9. 1 1 0.2 -4 .2 6.2 .34138 .322 .191 .264 .698a .25± .23 .281 .23 .230 .19S .20 1 2.51 .821 .322 .7 3
6.2 19.4 31.7 -4.0 6.3 .3225 .345 .222 .259 .714 .264 .21'0 .294 .255 .256 .226 .226 .28? .832 .346 .?5
7.0 19.5 33.2 -3.8 4.3 .2894 .366 .251 .301 .732 .264 .283 .3108 .2910 .289 .260 .253 .326 .847 .35o .80
7.9 19 .9 3 4 .9 -3 .7 53. 4 .2224 .3 91 .2 97 .348 .74 2 .305 .31i9 .36 2 .3 08 .3107 .284 .2 74 .34 0 .83 9 .3 48 .8 5.
9.1 19.7 36.2 -3.7 6.10 .2039 .414 .314 .367 .761 .335 .356 .391 .322 .341 .312 .314 .363 .868 .33? .90 r

I 113.5 1 9 .6 37. ? -3c i s.7 .tIe82 .43?7 35 .t381 .76? .36D .386 .4080 .34 .3656 .338 .33 6 .39? .86? .36 9 .9 'C
~1 2.5 19 .4 4 1. 0 -6.1I -1 .3 -.10 861 .460 .426 .449 .6!? .414 .432 .44 2 .392 .4107 3806 .3 81 .4 32 .71 .449 1.00 I
1 4.1I 19.9 42.1 -6.2 -.7 -.0364 .4613 .470 .450 .454 .429 .466 .484 .429 .445 .42S .4295 .4'3s .53% .457 1.05 0
13.6 19.5 41.3 -6.1 .9 .0503 .460 .488 .455 .441 .446 .494 .503 .433 .452 .439 .434 .432 .543 .431 1.10 '
1 7. 19 .2 4 0.6 -6.,0 .7 .0366 .4603 .495 .459 .433 .451 .491 506 .434 .4513 437 .434 .434 .539 .419 1.15
Lt.? 18.S 40.0 -5.8 .5 .103,30 .4610 .499 .440 .431 .45? .498 .51± .432 .452 .434 .427 .425 .537 .4±9 1.20 1
20.3 18.? 39.4 -5.6 .s .031? .4610 .499 .459 .429 .457 .49? .512 .436 .454 .437 .431 .429 .524 .415. 1.25 -

21.6 19.5 39.9 -5.7 .5 .10103 .4643 .500 .459 .426 .4556 .494 .501 .439 .457 .438 .432 .429 .530 .415 1.301
2 3 .4 IS. 2 386. 5 -5 .6 .4 .0244 .4410 .496 .4 56 .422 .451I .4 92 .5 04 .4403 .459 .44 5 .4 34 .4 27 .528 .4 20 1. 35
2 4 .9 19.1 318.1 -5 .5 .4 .02010 .460 .501 .460 .426 4534 .497 .5±0( .434 .45.3 .439 .434 .4214 .524 .419 1.40
26.5 17>9 37.6 -5.4 .6 .0319 .460 .502 .461 .429 .456 .497 .511 .432 .450 .436 .431 .431 .528 .4203 1.45
28.0 17.? 37.3 -5.3 .2 .0125 .46.0 .5102 .450 .423 .453 .495 .5:1 .43? .450 .439 .428 .429 .532 .421 1.50
29.64 17.6 3ro>9 -5.3 .4 .02010 .460 .505 .459 .42? .458 .494 .511 .432 .455 .432 .427 .427 .531 .423 1.55
31.1 17.4 36.6 -5.2 .5 .102*0 .4610 .503 .460 .4310 .460 .496 .5138 .435 .460 .429 .422 .422 .535 .40 1.60
1 5. 2 1 0. 5 2 0. 4 -11 . 13 , .006(2 .228 .262 .227 .204 .230 .260 .265 .21 6 .23 0 .219 .2±13 .2109 .2 22 .20 6 1.65
16.0 10.4 210.2 -1.2 .2 .10167 .226 .265 .227 .2102 .228 .259 .264 .215 .229 .218 .212 .212 .221 .209 1.70
6.1 5.3 110.1 -.7 .1 .01069 .112 .144 .114 .075 .113 .135 .141 .105 .`120 .110 .1.3 .0397 .107 .094 1.75
8.-4 ! .9>3 110 .0 -. 7 .1I .101067 .I1±2 .1 44 .114 .07 4 .1 13 .136 .1 4± .1I0 4 .I1)9 .1109 .11 02 .095 .1 12 .09 3 1.91 0
0.0 0.0 0.10 0.0 0.0 0.00010 0.0100 0.000 13.000 10.0100 10.1000 0.01010 10.0100 0.1000 0.0010 10.01010 0.1000 0.000 0.1000 0.0100 1.85
0.. 10.0 40. 0.0 0.0 0.01000 0.0130 0.0101 0.0013 0.000 0.0010 0.000 0.000 0.000 0.1300 0.1000 0.0100 0.000 0.000 10.0130 1.910
0 .0 0.0 4 .0 0 .0 0.10 0o.o04oooo0 ,ooo 0 .0 0 0 0.00010 .010 a0 .000 3. 00 013.0 0 00 .0110.0 000130 0 aa0 0 .00 00 .00 013. 0000 .130a0 1.9 5
0.0 0.e 1.0 0.0 0.0 0.1000 0.0 4000 01004440 0.0130 0.40* 0. 000 006 .oO.000 0.000 0.000 0.0010 0.0100 0.000 0.000 0.000 2.00
0.0 0.10 0.0 0.0 0.0 10.00010 0.0130 30.00 1.000 0.000 0 .000 0.0100 10.0100 1.o0.10010 60,0100 0.10010 0.0010 10.000 0.0010 0.000 2.05
0.4 0.0 0.10 0.0 0.0 0.00010 0.000 10.000 0.000 0.000 0.000 13.000 0.000 10.000 0.100 0.000 11.040 0.0011 0.000 0.400 2.10
0 .0 0.0 0 .0 10. 0 0 .0 0 .10 0a00 1. 0 01 0 .0 0 0 0. 0 00 0.00 a0 .0.10 3. 0010 10. 00o0 0.004 0 .0100 0 .1000 0 .00 0 0 .10 00 0 .000 0 .013 0 2. 15.
0.0 0.0 0.0 0.0 0,0 0.10000 0.040 0.000 0.000 0.000 0.0100 01000 10.000 0.1000 0.0100 10.10100 0.1003 10.10100 0.1000 0.1090 2.213
0.0 0.10 0.0 0.0 40.0 0.0000 0.0100 0.000 0.1010 0.000 0.0010 0.0100 0.0100 0.0013 0.9001 10.01010 0.1000 10.10100 10.10010 0.0013 2.25
0.4 0.0 10.0 0.0 0.10 10.0000 10.0100 0.000 0.000 10.000 0.000 0.000 3.000 10.0100 0.0100 10.1000 0.1000 10.000 0.10010 0.000 2.30
0.8 4.0 0.10 10.0 0.10 10.01000 10.0104 10.000 0.040 0.0*0 0.00*~ 0.0100 0.1000 0.1000 0.000 0.000 0.000 0,004 0.000 10.000 2.35
0.0 0.0 0.10 004 0.0 0.10001 10.000 10.1000 0.1000 0.000 0.0100 0.1000 10.1000 0.1000 0.000 10.10010 0.000 0.1004 0.000 10.000 2.40
0.0 0.0 10.0 10.0 010. 10.00010 0.0100 0.000 0.000 0.000 0.000 300 0.00 1 0 1000 0 .000 0. 000 0.0 010 0.000 0.04 4,04 0.000 2.45



Set 4, Table C - Mean Values of All Quantities, Scaling Runs 245-248

11E* W4LeSE OF AILL 6150*111 15E

NiEA PRESSURANT FRACTIONS
2 3 4 5. 6

0.000 0.1313 #0.100 0.000 0.000
.252 .163O .i59 .239 .296
.31a3 322 . I9 .ZOO .312
-.158 - .360 -. 369 -.561 -. 494
1t.207-1 .995-1,6210-2.476-2.235
-.536 -.910 -,761-1.138-1.036
-.058 - 072 -. 041 -. 076 - .o08

.6*4 .026 .058 .044 .052

.127 .137 .12? .098 .1'1

.290 .U'! .108 .143 . 16

.221 .194 .19? r194 .200
.262 .247 .245 .239 .244
.286 .281 .200 .277 .273
.327 .312 .315 .301 .302
.343 .341 .342 .344 .353
.381 .363 .361 .368 .315
.406 .399 .395 .39i 389
.414 .411 .425 .435 .442
.460 .441 .449 .4SS .467
.4t4 .479 .478 .404 .486
.503 A488 491 .490 .506
.402 .47. .478 .400 .479
.470 .463 A464 .460 .469
.464 .461 .45? .462 .472
.466 .467 .472 .470 .479
.472 .467 .479 .75 48)
.465 .464 .475 .469 .414
.458 .4$0 .46? .46$ .471
.459 .451 .45.9 458 460
.442 .455 .459 .4452 .464
.456 .454 .442 45.7 -464

.456 .451 .459 ,462 .466

.446 .444 .456 460 47$7

.443 .439 .451 .460 .473

.443 .433 446 .454 .46B
.218 .216 .222 .223 .229
.1O0 .106 .111 .t1± .116
.110 .109 .114 .110 .1±2
. 19 110 .117 .109 .112

0.j 000 40 000 10,00o0 0.900 0.00o
0,000 0.0010 1*0.000 0.000 0.000
1.o000 0o0010 0,000 .o004 0.000
0.000 0,000 0,000 .e00 0.0004
0.000 0.001 0,000 0.000 0.000

0.000 0.O0i 0,040 0.000 0.000
0.000 0.0131 0,0100 ('0401 0,900
0.100 04100 0O.00 4,000 0.000
0.e00 1.090 0,000 0,000 0.0e0

0o.ee o.ooo o.ooo e,4oo so,0

7
0 .000

2- 247
-.268s

.93
1 3.753
1 I.77?

.434

.315
26is
.258
2.42
I 1.2

!.b201

229

2 3 62 13

329

4 4-5
4 0I a

.399
| 4 0 7

.4 25
I. 421
I.435.I4 2 1
i.4 3 5

I 437
.412
4 32

I.4 30
2 118

.07

.116

13. 000

0.0 00

0 O . 000.000

0.0 00
60.1400.0013c
* .000

AT LOCA1±OHS I
a 9 10

0.003 10,000 013000
- .135 - .153 - .163
- .208 - .179 -. 193
.5.97 .3105 .196

2.423 J.335 .623
1.277 .?34 .370
.372 .247 .200
,303 .213 .174
.273 .212 1t83
.260 .210 .195
.25.t .226 .216
.226 .2*9 .222
.226 .245 .24%
.g44 .278 .271
.238 .288 .287
.256 .302 .3t±
.259 .332 .341
.2865 .3 50 .363
,295 .366 .373
.324 .390 .398
.346 .396 .412
.16 I 4 25. .42?
.394 .436 .441
.407 .443 .437
.408 434 ,422
.405 .42? ,420
.413 .430 .426
.418 .4J2 .432
.425 .429 .434
.435 .431 .427
.435 .426 ,428
.431 .424 435
.437 .434 .438
.431 .438 .438
.436 .437 .445
222 .218 .228

.117 .107 . 1±?
,118 .1'8 .108
,116 .116 .105

0o000 0.000 0.0o0
0,00 0,003 0.1300
0.013 ao ,001 o e.9010
0.001 0.,100 0.000
0.001 0,000 0.000
13.001 0.000 1O.0100
0.o00o 1.0010 0.000
9 .0130.000 0 .040
9.010 0.4000 0.000
4.0e0 *.oeo eooo
o.000 0.O0o 0,000

9.0
t, t

2 .i

2.3

3.7
4.9
5 .4
4.3
7.1
8.6

1. 1
12,7

1 4.

24. 7

2s . 0

3.4

16.4

34.7
CA 39.2
Q 43.6

44. *

65.-I

79.3
63.6
66.2
92.7

22.8, 

24.?
13.0
0.0
O .0

01.0
o.e
11.*
e.e
0 .S
.9

a.,

F
(IC)

21 .0
23 ,6
25.5
27 .6
29 .
31 .4
33.0
34 .5

6 .0
37.4
30 .4
39 .2
4 0. I
41 .0
4! .5
41 5
42 1
42.3
41.9
41 ,9

41.0
4 .2
45 . 1
44.6
44.1
43.9
43.5
43 .3
43 .0
42 .6
42 .6
42 .4
42 .2
42 .0
41.9
22 .3
12.1
12.p
12.0
0 .0
11.0
0 .0
0 .0

0 .0
0 .0

0 .0
0 .0
d1.0

T.
(IC)

21.0
23.4
2 5 . 4
27. 6
3 .oa
3 2 .4
34.7
37.0
3 g . 3
4 1. 6
43.7
4 5.

9 3. 2

6 3 . 9

1 4. I

55.4
57.2
59.1

0 ,4

11.3
46,4

68.24

06 , 2
47,0

63.9
6 2. 7
6 1. 5
6 0.5
5 9.5

s, a5.9.6

50.2
5.7.6

5.7. I
29>?
X 4.-9
14 .8
134.?7

0.10

O0,0

0.0

9,0
e.0
9.,

CS)
51 .6
33 . 2
30 .8
27Z. B
25 . 5
23 .9
22 .5
21 ,?
2i 2
20 , 6
20.2
19.6

1 8. 
19I.5

I 7. I

is 6. 

16, I
19.0z

18.6
16.5

1 7.

201a
20~0

22. 2
22 .7

16,6

23 .
23. 1
23 .2
13 .2

2.0

o 04

o ,4
o .o

20621,
22.2
22.e
tl ,e
23 1o

.3
43 .
24.6

9. 7
1 .8
2.3
2.4
2.5

2 .

2.7
3.6
4. 
3.3
3.0
5 2
6 ,3

38

4.S
6 ,0

3.7
.4
.6
.t
.3
.7
.3
.6
.7
.3

.0

0.0

0 .0

0 .0

0 .0
9 .0
0 .0

O0.0
0 .4
0 .0

d .0

P/49

.7 2 39f
0. 0060s

.o419.0804

.0852
.07 82
.0795.

.0734

.0a71

.1203

.0628
.46,3
.1 0 83
.1244
.06tO
.1i15
.0825
.0510
.069

- .0251
.911

.010 1
.1 30

,0045
.0107
.10 043
.0009
.10105
.0047

.00 16

.0 0 26

.0047

.0 00
0 .010 00

O .00 00
0 .9000

0.'00 013

0.0100 0

0 .'ooeo.00400

* .0040

022
.0454. 0 & 

.067

29 2

,.112
,.135
.15.?

160

.202

225.9.t2
.24?

.24
.292

4 3 S

.337
35 9
qS2

.404

.42 7

, 45
.450

4S0

.4 S o.450
.450

.450

.45.0

. 5 0.450
.450
400

223
.111

0.,00 0

10.,0000 .0 0o
0 000

0 #,00
0. ,on 

.3 3

.354

.169

.7 3
.042

.195
.234
.275
.295
.326
.342
.391
.415
.426

.470

.413

.466

.47C

.47J

.473

.463

.45.7

.463

.462

.460

.452

.443

*.220

4 I 09

±406

O0.000
. 00

4 .ev

4. 0ee

± 2S4
- .0415

.224

.5a94

.368

.214

.2173.2?

.25*

.269

.306

.324

.340

.380

.394

.3B3

.426

.442

.440

.440

.433

.4303
.442
.439
.444
.442
.443
.438
.438
.436
.442
.215.
1137

0.000

O0.000

.4000

0 .000
0 .00

0.400

0 .o1e
0. 4o

±2

-.124-1*4I t4
.627

2.399
1.257

.37?

.331
.284
.256
.261
.110
.339
.33%
.365.
,360
- 353
,403
.432
,423

.469

.446

.474
.479
.475
.474
.4,4

.493
.4130

.467

.492

.489
23 4

.116
13. ooo

13. oq4 .04
4 0.0o

4 .oa
4. ovo

o4eoo

23
0. 000

.14e
- .15?V
.242
.9830
5`71
.3 8
.25.0

.25.3

.246

2 322
I 0

.3 4 4
.344

.39 4
4 0 3
,403
,435.
472
.449
.454
.448
.438440

.444

.4414 4 e
.45.0

.442

.437

.445
*455. 4 9

.234

.1)7
.10a

0 . 00

0. 000
0 . 0010.00 0
0O 400

G a 00

0 . 90o
0. 000
0 .000

TAU

10I15

220
25

,3Q
,35
410
.45
.50
25s
.60

.65

.so

.70
275
.8 0
.85
.SO
95

1.00

.1 S0

1.20
1 .25
I .30
1 .35
1.40

1l.45

t1.55.
1 .60
1 .65.
I .?7o

I .8q

I1.913

2.10

2 25

2.25
2 .31
2.35
2.40 
2,45

to1

p

24

IM
70q

.ri

-4
V,
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D-Tables

The D-tables give the standard-deviation history of each local mean pressurant mole fraction,
according to experimental set, for values of dimensionless time t- from 0.00 to 2.45 (see Appendix C
for program). Each experimental set is treated in a separate D-table.
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STONE, ALEXANDER, STREET, ST. AUBIN, AND WILLIAMS

Set 1, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 230-236

LOCATIONS I
1 2 3 .4 5 6 7 8 95 10 1t ±2 13 TARl

. 00 0000 0.004 0.13004 0.10100 0.0013 0.000 0.000 0.0000.9 0.1000 10.0131 0.0139 0.1*
.1271 .160 .051 .099 .15? .142 .2103 .085 .1100 .3 .096 .122 .138 .05
.505 .297 .096 .184 .2910 .264 .384 .158 .193 .245 .181 .3181 .253 .10
.3910 .228 .081 .155 .213 .195 .294 .118 .163 .197 .14? .246 .117 .15
.270 .172 .071a .125 .164 .142 .215 .1078 .132 .158 .116 .196 .154 .210
.162 .120 .076 .096 .1±4 .097 .145 .0356 .100 .121 .034 .12-s .115 .25
.092 .084 .0?5 .072 .081 .1365 .10? .064 .707 .095 .084 .084 .091 .30
.084 .077 .05? .059 .075 .061 .1130 .1060 .1372 .084 .06? .0369 .01 .33
.0372 .071 .1340 .044? 065 .053 .0134 .061 .064 .175 .051 .059 .0?2 .49
.063 .069 .032 .942 .05? .4134 .1389 .058 .059 .072 .140 .053 .064 .43
.054 .061 .024 .039 .055 .056i .085 .043 .053 .0137 .035 .048 .04 .50
.052 .051 .1320 .037 .1335 .058 .079 .041 .050 .065 .032 .050 .067 .53
.050 .039 .011 .02? .046. .050 .061 .032 .038 .064 .1339 .0356 .056 <613
.043 .AU2 .014 .02i ,~pjp V.t4 060v .vjw .032 .1362 .047 .063 .042 .!

.938 .0325 .013 .01! .035 .042 .069 .033 .931 .012 .04.0 .053 .032 .703

.035 .016 .012 .014 .030 .035 .0682 .0324 .032 .047 .028 .054 .940 .73

.032 .014 .011 .013 3133 .028 .057 .025 .039 .144 .025 .1349 .141 .90

.038 .014 .013 .013 .029$ .025. .056 .033 .044 .045 .021 .046 .033 .15-

.026 .026 .018 .021 .02? .03 .057 .031 .0344 .057 .433 .066 .010 .30

.032 .025 .01? .021 0210 .02? .1054 .030 .031 .1352 .029 .051 .040 953

.023 .021 .024 .021 .024 .022 .1043 .1328 .035 .046 .931 .044 .043 1.401

.1328 .0±6 .014 .013 .019 .0±? .049 .029 .034 .044 .021 .0343 .048 1.115

.936 .028 .1016. .1L8 .01? .024 .043 .0326 .430 .1351 .028 .045 .0130 1.10

.0333 .029 .015 .013 .016 .028 .051 .031 .4031 .043 >032 .052 .134a 1 15

.1326 .oao .914 O011 .021 .1031 .055. .035 .032 .040 .031 .043 .052 1.203

.021 .020 .0213 .021 .024 .034 .049 .02? .032 .042 .0133 0510 .0513 1.25

.028 .02 .017 .022 .030 .0335 .054 .03? .03 .051 .023L ASS .049 i1.31

.033 .0329 .0)7 .022 .021 .032 .055 .035 .038 .053 .032 .055 .1443 X.33

.1328 .025 .013 .0213 .025 .027 .051 .026 .038 .053 .138 .043 .052 1.40

.031 .021 .012 .013 .1021. .025 .0354 .031 .033 .045 .029 .1342 .05.3 1.45

.027 .1319 .1310 .010 .015 .027 .048 .1321 .024 .042 .037 .049 .1351 1.30

.933 .020 .1008 .012 .018 .026 .043 .026 .041 .0347 .026 .034 .032 1.15

.5132 Ali .51.4 .45L .017 .028 .1349 ."ca .'i .0437 .VO3P .W4? .02 1.60
.01 .022 .020 .022 .1324 .031 .051 .0331 .038 .0339 .1331 .033 .048 1.65

.026 .026 .019 .024 .1332 .030 .105? .036 .042 .054 .132 .046 .046 1.70

.0313 .023 .013 .022 .030 .03 .0354 .0313 .046 .057 .035 .041 .0352 1.7!5

.368 .362 .353 .361 .369 .382 .344 .341 .343 .339 .343 .342 .342 1.80

.369 .363 .153 .362 .369 .382 .345 .342 .342 .336 .339 .344 .342 1.95

.51.9 .516 .515 .520 .528 .541. .481 .480 .479 .472 .475 .48? .473 l>90
13.900 0.0100 0.000 13.0131 13.0013 0.0131 13,000 0.0130 10.000 0.13131 0.0013 0.13131 13.100 1.93
0.0013 0.1313 40.010 O0.000 0.000 9.0131 13.0131 0.000 0.0100 0 .1013 0.130 13.099 9.1013 2.131
0.9013 10.1300 0.1000 0.000 0.1300 0.000 13.0130 0,0013 0.000 0.10100 0.000 0.000 0.100 2.05
0.0013 13.1300 0.0131 0.0 ,000 0.000 0.0413 0.000 13 .000 13011 1.190 0.0134 0.104 9.1300 2.10
9.0013 0.000 0.009 0.400 13.10100 0.0131 13.0010 0.040 13.000 9.0913 40.111 0.000 0.1040 2.15
13.1010 0.0013 0.1000 0.9100.13130 9.0100 0.000 0.001 13.1300 0.1013 13.0131 13.110 0.1310 2.20
0.1300 0.000 0.000 0.100 0.0130 0.900 3.1000 0.003 10.1013 0.090 0.0130 130130 0.0913 2.25
9.9013 0.000 0.000 0.000 0.0013 0.0131 0.1313 0,0401 13.10 0.0101 0.0130 0.000 13.01313 2.39
0.0130 13.000 0.40 000 0. 000 0.000 0.133 01.110 0.09O01.4010 0.10 0000 0.0131.0131 0.0013 2.35
0.000 0.000 0.1300 0.000 0.000 0.0130 13.001 0.000 130130 13.1300 10.000 0.1000 10.000 2.40
3.9000 0.000 13.090 0.009 13.13013 13.0010 00.111 4.0130 0.0130 0.0013 0.1013 0,10100 11.000 2.45
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Set 2, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 237-240

LOCATIONS I
i 2 3 4 5 6 7 8 9 10 11 1 2 3 TAU

0.000 0.000 o0.000 0.000 10,000 0.0e0.0 0.000 0 .000 10.13000 0.000 0.000 0.100 0.0

.202 .051 .334 .047 .162 .175 .027 .061 .083 .043 .034 .474 .078 .05

.346 .093 .591 91 .09 3 .200 .303 .050 .13? .145 ,076 .068 .82* .149 10

.304 .091 .545 .079 .255 .278 .049 .109 .122 .061 .069 .695 .152 .15

.254 .106 .475 .055 .23t .234 .048 .000 .093 .039 .06? .554 .146 .20

.203 .063 421 .035 .231 .234 .048 .060 .071 .026 .059 .446 .142 .25

.166 .076 .372 .026 .191 .209 .050 .047 .0es .017 .053 .375 .134 .30

.152 .062 .339 .026 .172 .190 .043 .043 .050 .024 .074 3?7 .122 .35

.151 .072 .307 .033 .152 .156 .038 .039 .04l .036 .093 .374 .120 .40

.157 .096 .263 .043 .139 .152 .03i .040 .029 .039 .102 .364 .128 .45

.f160 .051 .273 . 04 4 .13? .150 .026 .046 .0 18 .023 .055 .342 .113 .510

.156 .020 .263 .052 .139 .147 .025 .050 .028 .101 .043 .330 .133 .55

.137 .032 .244 .046 .125 .130 .025 .037 .033 .017 .054 .296 .145 .C 0

.131 .034 .232 .036 .110 .119 .023 .034 .044 .024 .058 .291 .154 .68

.133 .021 .226 .014 .109 .119 .028 .045 .043 .014 .040 .275 .141 .70

.120 .015 .239 .01 .1105 .010 .023 .055 .1036 .021 .032 .261 .087 .75

.107 .035 .249 .021 .080 .087 .021 .074 .044 .021 .052 .269 .03? .80

.035 .042 .221 .032 .086 .099 .036 .1056 .041 .024 .043 .244 .062 .65

.205 .024 .217 .034 .101 .096 .028 .03± .042 .023 .047 .233 .081 .s 0

.084 .035 .200 .014 .080 .099 .025 .030 .025 .008 .035 .214 . 0 2 .93

.095 .080 .315 .073 .072 ,084 .016 .036 .060 .057 .021 .134 .091 1.00

.077 .036 .137 .033 .071 .073 .023 .030 .034 .04± .038 .104 .121 1.03

.070 .0106 .144 .0±4 .060 .071 .023 .006 .021 .031 .043 .173 .063 1.10

.071 .1023 .156 .013 .060 .067 .0 1 .1016 .021 .020 .029 .193 .063 1.15
,0i9 .031 .157 .015 .049 .068 .009 .025 .025 .0Oi .033 .179 .06 5 1.20
.071 .020 .155 .010 .058 .070 .029 .017 .016 .oIr .036 .179 .041 1.25
,070 .019 .157 .012 .058 .063 .026 .019 .027 .02± .047 .153 .049 1.30
.067 .018 .155 .012 .062 .060 .102 .022 .015 .012 .043 .170 .053 1.35
.064 .021 .160 .012 .06? .071 .024 .02? .020 .012 .049 .173 .056 1,40
.064 .026 .174 .014 .0?3 .072 .1027 .025 .1016 .1012 .036 .t?? .051 1.45
.071 .025 .168 .010 .067 .075 .023 .027 .008 .015 .039 .192 .040 1.50
.064 .021 .14? .0)5 .064 .069 .020 .040 .014 .013 .040 .182 .052 1.55
.071 .022 .1?5 .025 .064 .073 .013 .1034 .0± .00? .037 .196 .051 I.60
.572 .494 .471 .501 .567 .578 .470 .502 .476 .464 .455 .483 .4510 1.65
.579 .493 .465 .496 .564 .580 .466 .5.00 .474 .462 .464 .481 .459 1.70
.543 .429 .262 .426 .509 .531 .397 .452 .409 .386 .364 .404 .334 1.75
.542 .430 .279 .428 .511 .531 .393 .448 .412 .382 .360 .423 .349 1.80

0.000 0.000 0.00o 10.000 0.000 e .000 0.000 .0010 0.00 0.000 0.e 00 0.000 0.000 1.85
0.000 0.000 0.000 0.00 10.000 0.000 0.000 0.000 0.00 0000 0.0010 13.000 0.000 1.90
0.000 0.00 O0.00o 10.0100 10.00 0.000 .100 0.010 .000 0.00o 1.000 0000 0.0130 t.95
0.000 0.00 0o.000 0.000 0.00o 0.000 0.000 0.000 0.000 0.000 0,000 10.00 0.000 2.00
0.0e00 0.000 0.100 o.0o 0 0.000 0.000 0.000 0.000 0.0100 0o.00 0.00 o .0100 .000 2.05

0.000 0.0100 0.000 o.000 0.000 0.000 o.0o0 0.00o 0.000 0.00 0.00 0.0010 o.000 2.10
0.000 0.o00 0.00 0.000 0.000 0.000 0.0010 0.0o 0.000 10.000 0.001 0.0 00 0.000 2.15
0.000 0.100 0.000 0.000 0.000 0.010 .0 000 1.000 0 .000 0.0 00 0.030 0.000 2.20
0.000 0.000 0.001 0.000 0.000 3.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 2.25
0.000 0.004 10000 0.01010 o o .00 0.000 13.000 0.000 0.000 0.000 0.000 0.000 0.010 2.30
0.400 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00o 2.35
0.000 0.000 0.001 0.000 0.000 0.000 0.003 0.000 0.000 0,000 0.000 0.000 0.000 2.40
0.000 0.000 0.001 0.000 0.000 0.000 0,001 0.000 0.000 0.000 0.000 0.000 0.000 2.45
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Set 3, Table D - Standard Deviation of Mean Local Pressurant
Fractions, Scaling Runs 241-244

LOCATIOIS I
1 2 3 4 5 6 7 1 9 1C It 12 13 TIO

9. 900 0 . 010 9. 00 1.00 0. 000 1 300 1 .0 00 0.13130 0.go 0 0. 010 0. 000 0.¢004 1.0*4 0.10o
.461 ,297 .05S .232 .409 .515 .171 .210 .417 .496 .19J4 .301 .171 .gS

2.345 2.254 l 930 1.71? 2.446 3.016 1.969 1.949 1.975 t1990 1.41± 2.497 t.910 .14
2.737 2.643 2.292 2.031 2.8S9 3.S24 2.314 2.305 2.298 2.330 1.696 2.944 2,339 .15
1.457 1.321 1.269 126S, 1346 1.313 1.?69 1.404 .71 1.423 .719 1.347 1. 046 .20
1.243 1.133 1.098 1,087 1.175 1.215 1.558 .874 .561 1.158 .624 1.267 905 .25

.141 .133 .163 .139 .137 .20 .271 .098 .015 .063 .189 .234 ,1.11 .30

.066 .114 .118 .1341 .A00 .104 .035 .0C65 .10O .095 .114 .177 .032 .35

.449 .036 .Z11 .014 .022 .020 063 .070 .04t .039 .036 .097 .436 .44
A082 .051 .039 .931 022 .032 051 .061 .451 .035 .061 .019 .459 .45
.059 .016 .02S .042 .045 131 .016 .039 .q39 ,.05 .018 .d59 .045 .s1
.1317 0a31 .043 .042 .043 .027 .027 .950 . C4 .007? .02g6 .082 .04 .5S
. 137 .014 .0 3 .1025 .011 .045 .052 .1324 .033 .018 .028 .044 .044 .60
.041 .028 .031. .037 .039 .023 .095 .06A .012 .121 .440 .031 .033 .A5
.029 .040 . 130 .e32 .040 .007 .092 .075 .011 .029 e02s .049 .025 . 0
.056 .0337 .044 .043 .031 .047 .040 . 026 . 27 .041 . 043 Of69 .1025 . 25
.031 .>0f .1l1 .454 .017 .024 .020 .020 .qz2 .04? .037 .021 .414 .10
.936 .032 e35 .943 .041 .040 .018 .040 .046 .058 .049 .045 .04 .18S
.054 .026 .020 .022 .139 .045 .011 .038 .026 .414 .0±8 .030 .010 .90
.021 .021 .13i .1324 .049 .163 .431 .39 .31 .1018 .022 .Or7 .05? .s
.029 .024 .0420 .0136 .025 .45 .045 .1713 .052 .031 .02? .044 .047 1.00
.4IS .122 .021 .a07 .008 .118 .025 .047 .023 .46 .124 .0±3 .031 1.05
.027 .130 .019 .017 .413 .0±4 .O1i .1350 .Ale .035 .329 020 .019 1 . 1
.005 . .01 017 .006 .1310 .0O06 .027 .042 .1Oi t .024 .014 .011 .412 1.13
.018 .016 .409 .0±8 .022 .022 .028 .41 .032 .028 .35 .037 .017 1.20
.A1O .4 .e .017 .034 .32 .028 .044 027 . 056 .047 .029 .-11 .1324 1.25
.10 22 .;01) .13213 .038 .043 .039 .038 .024 .468 .445 .044 .030 . 137 1.10
.427 .026 .017 .133 .033 .338 .025 .030 .051' .060 .162 .0±9 .013 1.35
.035 .034 .920 .1331- .09 .420 .127 .026 .O 3 7Z'404 .034 .038 .443 1.40
.030 .017 .020 .029 .1036 .020 .021 .028 .021 G25 .036 .034 .054 1£.5
.040 .026 .1024 .025 .0te .01o 042 .021 .426 .032 .050 033 .053 1.50
.023 .012 .019 .01a .423 .010 .024 .33 .044 .046 .02a .066 .#03 1.35
.015 .015 .022 .931 024 .923 029 .040 052 025 .031 051 .#42 .60
.915 .-00 .0*7 .331 .022 .127 .030 .113 .029 029 oas9 .032 -1S? 1.tC

4,445 .i4 'vic .5141 .v1r .17 941 .1i3 '414 .Oi6 .54i -"Zs .5174 t .(V
.010 .0t3 .l30 .0)3 006 .021 r16 .028 .13a5 .009 .009 0354 .1i3 1.75
.50 .501 .506 .501 .S01 .543 .502 .5v2 .502 .494 .469 .516 .501 1.10
.499 .503 .502 .507 .495 .499 .495 .495 .495 .53 .501 .532 .495 t.85
.497 .509 .503 .509 .497 .499 .493 .493 .493 .4S5 .505 .536 .493 1.90
.430 .434 .435 .439 .437 .442 .432 .432 .432 .432 .432 .453 .432 1.95

0.000 0.00 01.000 0.4013 13v.000 0 .000 0.000 0.90 0 .1 00 0.000 0.003 . 4.000 2.13A
9.d0 0 0.000 0.000 4.000 00130 0.000 0.001 0.000 0.001 0.000 u.00 30G00 4.40o 2.05
0.400 60. 0 1.000 0.130 0.010 9.100 0.000 0.000 0.000 0.v0v 9.400$ 0.041 0.494 2.$1
.b014 0.404 4.000 4.900 0.000 0.044 0.00 0.00 0.40130 4.100 1.000 0.000 0.300 2.15

o3.001 0.00* 0.0o1 o.004 0 00 o3.1eeeo 04.0 0 0.0 0 v0 0.940 0.000 d.000 0.0094 e.000 2.20
0.1010 0.000 0.000 0.1300 13.013 0.1013 0.1313 0.00130.01 0.0 130 0.000 0.000 9.49[ -00 2.25
4.444 1.104 0.044 0.000 0.004 0.013 0.001 3.o e 00 10.50 01 0,0 00 0.000 0 .000 i.'3
d.0e04 A4004 A 0011 0.000 0o000 0.001 A 0.000 0. 004 0. 000 0. 000 0. 000 00 .000 2.35
10.0400 400*000 4 .0 0 040.010 0 .0044 .000 0 .13 000 404 0.000 0 .400 4.000 4.0 0400 2.413
4.34 0.013 0.0 410~aO 0.000 0.1300 0.000 0.00* 10.100 0.1300 0.1300 0.0013 401313 0.000 2.45
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Ret 4 TAMhe F) - Standard fleviation of Meann Local Pressurant
Fractions, Scaling Runs 245-248

LOCATIOHS I
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0. 000 0 .00 h .0 .0 0 .0(0
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STONE, ALEXANDER, STREET, ST. AUBIN, AND WILLIAMS

E-Tables

These tables give the local mean pressurant fraction deviations for dimensionless-time values GMO
to 2.45. By pressurant-fraction deviation, we mean the ratio of the difference between the local pres-
surant and the mean pressurant fraction at time t to the mean pressurant fraction at the time of valve
closure, t = y As in the D-tables, these values are given at equal intervals of dimensionless time T
(see Appendix C for program).
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Set 1, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 230-236

1 2 3 4 5 6 7 a 9 10 11 12 13 TAU
0.00 0.1000 0.000 0.0a00 0.10o 0.0010 0.o00 0.000 0.000 0.00 0.000 0.o00 0.000 O.00
-. 278 -. 165 -. 003 -.067 - .175 -.170 .221 .1067 .051 .144 .055 .I79 .137 .05
-. 529 -.315 -.100 -.127 -.333 -.325 .425 .127 .100 .277 .103 .340 .260 .10
-.458 -.294 -.033 -.126 -.304 -.285 .362 .119 .102 .261 .087 .306 .229 .15
-. 343 -.227 -.062 -.117 -.238 -.193 .297 .1l12 .093 .217 .1066 .226 .16-s .220
-.227 -.168 -.090 -.107 -.170 -.102 .20i .102 .061 .i }.Y44 .146 .109 .25
-.138 -. 122 -. 108 -. 096 -.1±5 -.029 .135 .101 .076 .137 .029 .076 .061 .10
-.117 -.11± -. 1il -. 097 -. 096 -. 011 .115 .096 .072 .121 .030 .056 .044 .35
-.100 .1t03 -.114 -. 075 -.091 -. t01 .102 .069 .070 .105 .033 .045 .033 .40
-.083 -.090 -.110 -.066 -.068 .009 .096 .090 .066 .006 .032 .037 .024 .45
-.066 -.070 -.098 -.060 -. 057 .012 .061 .061 .055 .068 .026 .040 .028 .50
-.047'-.054 -.065 -. 055 -. 045 .011 .039 .041 .043 .053 .023 .041 .031 .55
-.027 -.036 -.067 -.043 -.027 .029 .016 .022 .026 .042 .109 .035 .011 .60
-. 007 -. 021 -. 050 -. 026 - .007 .042 -.012 .011 .0±2 .026 .013 .024 -. 007 .6S
-. 002 -. 013 -. 036 -. 1±0 .009 .05 -. 023 .008 .010 .009 -.000 .004 -.016 .70

.006 -. 007 -. 035 - .004 .017 .1061 - .022 .003 .007 .0102 .001 .002 -. 024 .75

.Ol .003 -.039 -.006 '.017 .061 -.023 -.045 -.001 .005 .002 .004 -.030 .80

.026 .010 -. 038 -.012 .013 .059 -.028 -. 00± .009 .007 .010 -. 007 -. 047 .65

.0 .oAe .-.e -.0L3L .- ! -04 _.031 on8 -.003 -00os .002 -.004 -.042 .90

.0!26 .011 -.031 -. 008 .019 .066 -. 026 .009 .006 -. 014 -. 003 -.009 -.044 .95

.040 .013 -. 029 -. 001 .028 .069 -.025 -.005 .00 1 -01± -. 017 -.015 -.1042 1.013

.044 .027 -. 013 .010 .1039 .080 -. 027 -.0 17 -. I7 -.027 -.025 -.028 -.043 t.05
.047 .034 -. 001 .018 .051 .081 -. 032 -. 019 -. 019 -. 034 -. 031 -. 039 -. 053 1.10
.048 .031 .002 .020 .054 .088 -. 025 -.021 -.022 -. 034 -. 039 -. 045 -. 053 1.15
.060 .042 .007 .031 .057 .086 -.032 -. 023 -. 032 -.046 -.042 -.055 -.050 1.20
.060 .045 .011 .029 .054 .0?7 -. 033 -.029 -.030 .Y04a =.v , OS = 0 = I 4 1 5
.061 .042 .010 .028 .046 .084 -.040 -.030 -.031 -.040 -. 044 -. 042 -.041 1.30
.060 .039 .005 .026 .048 .081 -.042 -. 028 -.032 -.043 -. 036 -.041 -.031 1.35
.062 .041 .003 .024 .050 .086 -.034 -. 025 -.039 -. 051 -. 039 -. 041 -. 034 1.40
.059 .039 .003 .025 .044 .081 -.033 -. 023 -. 025 -. 043 -. 043 -. 036 -. 041 1.45
.053 .032 -.1002 .020 .040 .084 -.029 -.019 -.025 -.044 -.039 -.032 -.034 1.50
.051 .029 -.003 .019 .040 .079 -. 032 -. 015 -. 023 -. 042 -. 032 -. 030 -.037 1.55
.047 .026 -. 006 .019 .044 .080 -. 025 -. 019 -. 020 -. 035 -. 037 -. 030 -. 041 1.60
.047 .029 -.002 .021 .048 .081 -.027 -.0±5 -.016 -.1042 -.040 -.034 -.046 1.65
.050 .031 -. 003 .021 .050 .086 -. 026 -. 01? -. 023 -. 043 -.1043 -. 031 -.1049 1.70
.055 .031 -. 002 .025 .057 .097 -.029 -.022 -.035 -.050 -.040 -. 036 -.047 1.75
.037 .021 -. 000 .018 .040 .071 -. 021 -. 026 -. 026 -. 034 -. 025 -.026 -. 029 1.80
.1038 .025 .002 .021 .039 .07± -.020 -. 026 -.029 -. 037 -. 032 -. 02t -. 028 I.85
.017 .015 .006 .019 .026 -.037 -.015 -.016 -.01? -.023 -.017 -.010 -.017 1.90

0.0oo 0.000 0.000 0.1100 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.00 0.000 1.95
0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.010 0.000 0.000 0.000 0.000 0.000 2.00
0.000 0.004 0000 0.0010 0.000 0.000 0.000 o.000 0.00 0.000 0.000 1.000 0.00o0 2.05
0.0 o0 e 0.000 0.0 00 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.40o 0.000 0.000 2.10
0.000 0.000 0.000 0.000 0.000 0.000 O.000 0.000 0.000 0.000 0.000 0.000 0.000 2.15
0.0000 .000 0.000 0.0000.000 0.000 0.000 0.0000 o.0000.000 o .o 00 o .o 000 0.000 2.20

o~eho o~oeo 0.0^0 o~ooe e ooo o ooo O.Ooo o-o0o 0.V00 oooo o.ooo oooe 0,000 2.2S
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.30
0.000 0.000 0.000 0.000 0.000 0.000 0.10100 0.000 0.0100 0.000 0.000 0 o000 1.000 2.35
0.a000 .o000 .000 .o000 0.0003 .0 .00 .000 0.0000.000 0.000 0.000 0.0000.000 2.40

0,300 0.000 0 .000 13000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.45

7 CASES
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Set 2, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 237-240

LOGCTIONS I
1 2 3 4 5 6 7 £ 9 to It 12 la3 7*A

0.000 0.001 0.401 0.030 0.40 0.1oo 0.oo00 0.o00 0.04 1.0010 0.1000 10.000 13013 100o
- 30J -.OS5 .542 -.047 -.213 -.213 -. 334 -. 135 -.1'tq -. 079 -. O16 644 .114 .05
-.570 -.1e3 1.013 -.1ese -.395 -.395 -.065 -.253 -.273 -.148 -.034 1.201 .15? .10
-.549 -.t94 1.013 -.103 -.384 -.376 -.0a2 -.252 -.275 -.162 -.063 1.227 .200 .1S
-.496 -.154 .946 -. 114 -.353 -.336 -.098 -.237 -.260 -.168 -.05 1.214 .167 .20
-.444 -.194 .873 -.1t3 -.319 -.293 -.114 -.216 -.241 -.165 -.119 1.164 .177 .25
-. 405 -.191 .810 -.1t2 -.284 -.24? -.130 -.136 -.228 -.170 -.131 1.134 .163 .30
-. 406 -. 185 .753 -. 107 -. 260 -. 214 -_154 -.t14 -.235 -.187 -.t32 1.141 .140 .JS
-.3%9 -.172 .775 -. 10- -. 237 -.181 -.J78 -.191 -.245 -.208 -.119 1.151 .118 .40
-.385 -.i45 .767 -.120 -.221 -. ±58 -. 201 -. 194 -.257 -.226 -.097 1.160 .366 .45
-. 357 -. oa0 .782 -. 138 - .210 -.140 -.219 -.201 -.271 -.245 -.11t 1.1.6 .025 .50
-. 335 -.041 .796 -. t4? -. 117 -. 125 -.235 -. 209 -. 271 -. 253 -. 142 i1..2 -.136 -1S
-. 315 -. 073 .8t2 -. 138 -. 166 -.103 -. 24e -.202 -.271 -. 254 -.157 1.136 -.033 .10
-.300 -.113 .823 -. 135 -.143 -.186 -. 234 -. 194 -. 274 -. 261 -.17 1.11? -.049 .65
-.285 -. 121 .818 -. 156 -. 151 -.192 -. 224 -.200 -. 266 -.263 -. 150 1.085 .1 c1 .70
-.266 -. 121 .003 -. 176 -. 163 -. 110 -..96 -- t94 -. 259 -. 259 -. 125 1.060 .902 .75
-. 245 -. 131 .794 -.i18 -.184 -.131 -. t69 -.17± -. 233 -. 249 -.090 1.044 -.039 .80
-. 227 -. 092 .76! -.186 -. 156 -.063 -.179 -.183 -. 233 -. 253 -. 1t1 t.1t? -. 053 .85
-.21. -.1.02 .754 - .172 - .126 -. 049 -. 204 -.158 -. 222 -. 218 -. 1±2 .98? -. 167 .10
-. 188 - .22 .717 - .16? -. t.11 -. 064 -. 108 - 116 -. 2t6 -. 219 - 02& .934 -, 147 .5
-.471 -. 424 .342 -.101 -.061 -a03a -. 148 -. ,11 -.162 -. 172 -.061 .633 -.023 1.00

.023 -.421 -.009 -. 46 .4i3 .052 -.066 -.033 -.06? -. 067 -. 045 .330 -. 006 1.05

.061 -.011 -.04t -.030 .053 .094 -.054 -.017 -.046 -.057 -.161 .1t1 -. 063 1.10
.076 -.003 -.058 -.019 .06? .101 -.436 -. 022 -.e51 -.056 -.055 .172 -.388 1.15
.094 .001 -.063 -.907 .02 .110 -. 161 -.016 -. 056 - .07 - .475 .t6f -.091 t.20
.684 -.001 -1367 -.006 1082 .114 -. 051 -. 013 -.449 -. 064 -.066. .139 -. 97 t.25
.098 -.04913 -.074 -.14t0 a 074 .108 -.048 -.437 .-.v348 -.061 -. 067 .152 -.0v9 1.10
.083 -.008 -.082 -.018 .070 .10t -. 144 -.002 -. 1a32 -. 05?7 -..02 .148 -.086 1.35
.090 -. 001 -. 073 -. 1313 .4382 .109 - .057 -. 0t4 -.045 - .057 - .0770 .133 -.181 1.40
.091 .40343 -.46?7 -.019. .043 t110 -. 061 -t .12 - .052 -. 4064 -.163 .143 - .188 1 45
.191 -. 01 4 -. 3e0 -4314 .077 .111 -. 049 -. 022 -. 046 -.069 -.167 .1.5 -.464 1.50
.0598 -. 001 -.107± -.1304 .0374 .111 -. 061 -. 011 -.I6.0 -. 072 -. 072 .154 -.,00 t.5.5
.4e93 .031 -. 064 .101 .079 1106 -. 05a .001 -.070 -.oa3 -.082 .163 -.087 1.6S0
.974 -.4301 -.052 .005 .71. .081 - .025 .135 -.019 -.032 -. 141 -.013 -.048 1.65
.0a4 -.oQ3 -. 057 .001 .367 .003 -. 028 .1313 -.121 -.Oa4 -.034 -.01 -. 040 1.70
.070 .004 -.138 .102 .150 .063 -. 0i4 .017 -.148 -.42± -. 433 -.0113 -.033 1.,7
.069 .005 -.083 .G3 .052 .063 -. 017 .015 -. 0106 -. 4323 -. 4336 .013 -. 042 1,80
o3.000 0.001 0.000 0.00 43.00 Y 0.1oo3 .0 0.41 V0.vvY0 0.000 e3.00 4 CC 0.00 0.401 o 43130 1.85

0.900 0.004 1W.4300 43.100 0.0n 0 1.100 0.00 13.000 0.100 Y.400 43.0e43 0.001 0,400 1.50
11.4043 0.0434 13.0114 0.4013 0.0013 0.000 0.000 0.000 0.000 4310'0 13.000 0.0013 0.000 1.95
.o0 O v.000 0000 13 01 3§ 0.000 D3.01v0 14.004 Yv .' 005 0.003 0.000 0.000 0.00o 13.010 2.00
1.010 13.041 1340 0304G 0.144 Y01 . 10 .0 0 00,0 0.13043 O,13oa0 2.05
13.003 1.0~004 0.0134V 0.004G 0.01V93 0.001V 0.0V0 V 0.44 V43 0V0 0.000 4 .000 13.3 0VW 2>1t3
11.000 0.0013 01300 O0.010 13.130 0.0430 0.000 0.4340 0.1113 0.000 13.0130 0.13134 0.0134 2.15
a.4o000 0.0431o0 4.000 o 0.i0Y0 0o0v0 1043 110 0C010 0.040 0.10 0..34.4o 0.001 0.o3.eC 2.20
0.04e10 0.o30QQ 40000 0.000 4.000 0Y 001 og 00o0 a.1oo 0.000 0.100 eY.o.oG0 0.4130 0.000 2.25
4.000 1A.000 0.1 0V00 0.00 0A 004 400 0 0.000 13.000 o.013 C o..300 o.000 Y.30
O .000 .Y0VV 0.0V 0.00d v.010 0.v0v 0.000 0.0v0 0.00 vO.ov0 413. 000 0Y 0434 v3.000 2.3a5
0v04v 0v 000 1, 100 Y013 13.013 Y e jY0 0.000 0.1.3 4O.04313 0.43013 0.000 0.43430 0.000 0.0430 2.41D
43.00 0.0e 1 g.e300 o YY a.4ve 0.041 Y .001 0vv00 0.1cr 0 0.Dv00 0.000 v .100 0.00 0.0130 2.45

4 CASES

58



NRL REPORT 8523

Set 3, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 241-244

LOCATIONS I
± 2 3 4 5 6 7 a 9 t0 11 12 13 TAU

0.1000 0.000 0.0130 43.1300 10.1300 10.000 10.0010 40.110 0.4000 0.1010 0.01010 0.1010 0.0010 0.010
.757 .465 -.1065 .214 .50s .793 - .356 -.251 -. 499 - .484 -. 293 -. 455 -.360 .05

~~~~~~~ 4~~~~~~~~~~~~-7.454. 1.4- 544 4-, 4.754 .544'4- 0Lt .VV 4G. 1.6E9 .11
-2.544-2.339-2.03-1. e84s-2 2S9L-3.092 2.195 2.183 1. 902 1. 98 1.401 2.622 2.124 .15
-1.487-1.349-l.2i1-1.252-1.472-1.540 1.671 9.141 .7se 1.332 .747 1.495 1.159 .20
-1.035 -. 925 -. 873 -.891-1.10102-1.045 1.227 .816 .511 .68? .494 1.074 .760 .25

-.263 -. 243 -.234 -. 252 -.275 -.331 .332 .241 .147 .174 .125 .402 .187 .30
-. 110 -. 153 -. 147 -. 147 -.186 -.211 .094 .113 .146 .130 .090 .273 .107 .35
-. 024 -. 060 -. 060 -. 055 -.004 -.121 .024 .027 .045 .035 -.002 .104 .100 .40.019 -. 004 -.1016 -.1018 -.025 -.1052 -. 024 -. 011 -.10±! .1013 -.1042 .107 .1062 .45
.045 .0±6 -.1006 -. 033 - 029 -.1027 - .065 -.016 - .004 -. 006 -. 027 .104 .040 .50
.022 .019 -. 0103 -. 009 .004 .006 -. 099 -. 045 - .012 -.017 -. 029 .115 .044 .55
.025 .021 .008 .0±7 .019 .036 -. 136 -.074 -.001 -. 027 -. 032 .098 .042 .60
.045 .022 .013 .032 .055 .078 -.201 -. 091 -.121 -. 021 -.1042 .090 .037 .65
.063 .065 .051 .062 .057 .0±1 -. 177 -. 120 -. 027 -. 025 -.1034 .055 .016 .70
.081 .055 .043 .018 .0±5 .011 -. 102 -.141 - .012 .0)3 -,028 .099 .032 .75
.076 .064 .045 .023 .044 .021 -. 212 -.t53 -. 008 -.027 -,029 .110 .045 .84
.056 .060 .053 .368 .076 .065 -. 230 -. 144 -. 039 - .03 -,045 .076 .038 .85
.073 .055 .1034 .026 .007 -.006 -. 223 -. 107 .104 -.003 .00? .083 .1047 .90
.051 .042 .026 e30 .032 .1146 -.204 -.i51 .003 -.009 -.011 .095 .055 .95
.095 .077 .051 .069 .077 .078 -. 171 -. 16 -'31ig -. 042 -'054 .015 -. 016 1.01
.071 .054 .033 .023 .030 .041 -. 154 -. tO9 -. 002 -. 014 -. 017 .044 -. 003 t.05
.029 .017 .014 .017 .030 .032 -. 129 -.104 .013 .O01 -.006 .059 .019 1.10
.024 .015 .014 .027 .030 .048 -. 118 -. 110 -. 001 .004 .003 .053 -.0003 1.15
.030 .019 .009 .021 .027 .057 -. 096 -. 099 -. 004 -. 010 -. 014 .054 -. 016 1.20
.033 .028 .019 .032 .022 .033 -.090 -. 065 -.027 -.039 -,013 .060 .010 1.25
.036 .029 .023 .039 .025 .029 -. 092 -. 063 -. 033 -. 027 -. 021 .079 -. 029 1.34
.040 .028 .020 .023 .013 .025 -.183 -.026 -.029 -.021 -.029 .071 -. 032 1.35
.034 .026 .011 .028 .028 .034 -.076 -.057 -.038 -.024 -.016 .074 -. 030 1.40
.034 .029 .024 .038 .035 .048 -.084 -.073 -.038 -. 034 -,015 .057 -.028 1.45
.035 .029 .021 .033 .028 .047 -. 061 -. 033 -.a57 -. 034 -,011 .032 -. 027 1.50
.0±4 .004 -. 003 .O16 .02± .027 -.032 -.022 -. 048 -.043 .003 .074 -.020 1.55
.004 .1015 .012 .1022 .0104 .t018 -. 041 - .027 -.1052 -. 014 -. 002 .093 -. 022 1.60
.010 .011 -. 003 .016 .003 .016 -.030 -. 014 -.028 -.028 -. 028 .098 -.028 t.65
.004 .003 .003 .116 .008 .012 -. 014 -.003 -. 028 -.024 -.0±6 .080 -. 044 1.70
.007 .006 -. 007 .017 .003 .017 -.022 -. 010 -. 008 -.008 -. 0o 8 .056 -,049 1.75

-.002 .003 .004 .006 -.001 .001 .000 .000 .000 -.o08 -.0t2 .006 -. 001 1.80
-. 003 .002 0.000 .005 -.007 -. 003 -.007 -. 017 -.00? .005 -.001 .030 -. 017 1.65
-.004 -.002 .002 .007 -.004 -.003 -.o09 -.009 -.009 .003 .003 .034 -.009 1.90
-.003 -.003 -.001 .002 .00± .003 -.002 -.002 -.002 -.002 -.002 .o0± -.002 1.95
0.000 0.000 0.13000 0.1300 0.0013 10.1013 0.1001 0.1000 0.1009 0.0013 .1000 0.000 0.0110 2.100
0.10100.0000 0.01000.040110.040131.000 0,00 01.00430.00043.000 0.0043 0.000 0.000 2.05
A AAA A AA-A . VAAAAAAAAAAAAAAAI0 .. 0 - ,0 .0 .0 0000002

10.000 0.1000.000013.00100.000 0.01000.000 0.00013.1001013.000 0.01000.00100.00102.15
0000000000000000.000 1.ao .Ooooo 0.000 13Oo.0000.oo 0oo.ooooooooooe00 0.000 2.20
0.-c010.0000 0.000 0.oo0oo000 0.ooo* oo 0. 1O0100 0.900100.01000.10000.000 0.00132.25
0.oooo0 oo.0 oooo00 oooo .ooo0 oo0oo 0.0 13010.000 0.0001000 0.000 0.0101000 0.000 2.30
0.00 0.000 0.000 0.000 0.000 0.0010 0.1010 0.000 0.000 0.1000 10.000 0.000 0.0010 2.3!
0.Oooo0.00o 0.000 13.oooo0.Oooo0.oooo0.oooo0,oooo.ooo 0.000 0.0 ,000 0.1000 2.40
0.000 0.000 0.000 0.00 V0000000010-oo.~oOo.000oo.Oooo.0oooooo 0.000 0.01102.45

4 CASES
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Set 4, Table E - Deviations of Mean Local Pressurant Fractions,
Scaling Runs 245-248

LOCC7T14H9 I
I 2 3 4 a 6

,.# 00.000 ",000 0.400 0.oeo0 0.000
.6S9 .512 .305 .304 .483 .609
.687 .596 .615 .343 .544 ,592

-.526 -.58? -.954 -. 968-1.398- .249
-2. ?55-2 .987-4 . r638-3. 93a-5. 7 12-s. 172p
-).3743-1.442-2.2?5-1.959-2.78±-2.559

-,464 - .430 -. 459 - .392 -.470 -.4916
-.256 -. 209 -. 292 -.221 - .253 -. 235
-.10S -. 1ti -. 096 -.116 -. 102 -. 137
-.017 -.028 -.069 - .0?7 -.137 -.092
.020 -. 009 -.4369 - 461 -.048 -.433
.061 .032 0.433 -.004 - 019 -. 407
.055 .036 .425 .023 .017 .007

A714 /0 17 A 4 3 . -- 1 fi . 145
.061. .062 .459 .061 .065 .Os48
.121 .098 .059 .1153 .068 .061
.123 .104 .007 .078 .0671 .66
.102 .071 .065 .095 .119 .132
.145 .123 .081 .100 .122 .138
.123 .125 .116 .1±3 .127 .131
.i.36 .120 .a85 .092 .e90 .130
.1080 .072 .059 .06Z .087 .0f65
.156 .044 .029 ,1132 .040 .4f44
.346. .0333 .027 0)17 .028 .449
.1352 .041 .4339 . e5 045 .065
.042 .cs5 0 3a 033 065 .057 .071
.u33a .O33 .4i1 .057 .043 .4076
.017 .011 .419 .039 .043 .449
.03043 .420 .002 .1420 .019 .023
.402 .028 .112 .112± .007 .4331
.4328 .014 .4349 .026 .417 .031
.4323 .4O15 .002 .022 .,329 ,037
.006 - ,0043 -.4312 .313 .423 .052

-. 004 - .013 -. 023 .0G2 ,022 .e52
-. 013 - 014 -.037 -. 1408 .00J9 .042
-. 007 -.411 -. 016 -.002 0.0043 .014
-. 006 - .408 -.412 -.001 - .OOt .0±o
-. 4ooa -4.044 - 036 .007 - .4oe2 .1113
-. 406 -. 404 -. 0402 .012 -. 444 .002
0.4310 0.004 0 4.004 43.0043 0.4330 13 10 43
0.000 0.0110 0 4000 0.4004 43 004 0 0434
0 .0434 0 .40 11 0 .134 0 0 .430 0 43.4343 43. 443
0.0430.0 43n43 n.4eeeo 0.043 e .000 00430

0.000 0.0430 4.304 43.040 43.043 4.313. 431 0 43 4 4 4 4 3 .4 3 4 4 3t . 0 0 4 43 4 1 O 0 .0 4 3 4 3
4u000 C04 43.400t 0.G430 0.000 0 04343

0 1 4 4 44.000 11.00 , 0000043. 043 1 3 4 4 4 4.40 0 430
04 43.4300 43.40 10.4 0 0.000 4.CO3

c.0coo o.0 11 e.o0o O 010.0 1 0,000 0.
0 .0434 43.0 00 43.4340 43.4343 43.4340 0.043 0

At]
- .S

1 .97.6

3 .7
-. 2

.0
.0

c.1o
C.43

-.0
O.0

-.4

- .o
o . oO.0

-0A

7 $
.ILn A 3 snA 

99 .-349
97 -. 562

r34 I. 78
7 4 5. 91
0n4 2. 591
.65 .529
r54 .325
9 5 .2 47
23 .128
3 9 .457
8 7 -. 9 5
4-14 -. a

57 -. 171
99s - .181e
99 - . 224
26 -. 215
36 -. 242
72 - 230
69 -. 226

!7 -. 123
96 . I396
[O0 - .093
07 -0.19

12 - .104
95 . 7 .

255 -. 435f
6 3- .0 33
133 - . 433

3 9 -02 7
39 -. 027
2 9 - . 29
t1 .003
I e ,)2
4-8 . 14
049 o009
40 o. 1300
40 O .0 
4030 e.O 404
4343 4. (04
4313 0(too343
00 43 G00
00 u.4s 4

434 e oo0
434 .4 3000
043 4.0 00
043 e3. 404

- 3899 - 413
-.498 -. 530

.528 .043
2.813 1.185

t 382 .573
.254 .145

.123 .043

.049 .007
- -35 .017.4? -.019

-. 63 -.055
- 55 -. 0 53
- 2- .A7
- .464 - .406±
- .4e78 - .043
- . 062 - .041.
-.471 -.4343
-0496 -. 070

-.04 - ,G65
- .1ttS - .085
- .415 - .4050
- .4326 - .020
-.014 -. 027-.4335 - .61
- .054 O .066

- .433 - .1139
- .046 -. 434
-. 041 - .051
-. 052 -. 048
- . se6 - .433
- .035 - .025
- .1126 - .026
-.428 -°1i°
- .01t1 .Ot1±
-_043 .012

.4314 -.437

. )09 - .014
43.000 0.4343
0 . ooe o. 0 040.011430 0.000~

0~000 C.020
43.4300 0.004
0.130 0,004
0.4300 0.0100
0.000 0.4343
0.000 43.0400
0.0434 0.4343

4 CdSES
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I t
e0 .;0

- 31A3 4-A

-. 134
.34s

1. 122
57 4
.176

0234
0iS 6

- .049
- .044

. 2 I
- .0231
- .4033±

- .029
- .d44

- 00 4
-.422
-. 099
-, . 53
- .0O16

- 422t
- .021

-0 143

-0170- .023
- .0e1t2
-.01 
-.01 
-.025

- .426

-0±?

- .019
-. 410

-, 0439
3. 1300

4 4 000 .43434
13.43400

C3. 000
43.0043

i.2

A Itfift

- .436

- .5439
1 .245S

5.1t3S
2.548

.539
.395
231
.1 243
It£21

.151

.112 

.074
A46
.061

.044
034
.433?
.4355
.065
.35 6
455

.0433

.0 9 

.OfSS

.4398

.094

.012

4.04343

40 041

0 . oe 4
0. 000

f .0t0
0 .(to4

0.4000

1 3

- .379
- .454

4110
1.931

I . 2f 0

407

.1 i3
.13
.03

.Is

4066

.4e6sa355
.026

417

.009

- 026
-.0167
.oe3

-019)

.01?

- 037

. 16- . iL

0 2 

.412
04434

-.02
-. oee3
43. 0e0
0.4430

0, 00o
ee. 001
0. (oo
0. 00 0

4. 000
0. 004

405

.10

45

. s

. 43

45
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.60

.75
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#5

.6o

s, 4$

±. 10o
1. .35s

I. 2
1 . 45.55

I . 35
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± - 4!
I. . 54
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I o.a
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1 .10
I . S5
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1 . 15
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DISCUSSION

For convenience of discussion, we have plotted in Figs. 6 through 9 typical data from the four
sets of experiments described in Table 1. Mean local pressurant fractions for selected I locations, X1
are plotted vs dimensionless times T. From scale-modeling considerations [2J, values of r are defined
for the pressurization period as follows:

-X/ XC ( t < to )

and

-1=(t - t')10 ( > t'),

where tc is the time of valve closure, X = Xc when t = t, and

0c =- [In (1 - X)/duZ I .

Typical error bars are given in Figs. 6 to 9 for I location number 8; they show ± I standard devia-
tion. In general, these data are statistically meaningless for low values of r, below 0.5 or 0.6. We attri-
bute this condition at the beginning of each experimental run to the time required for control valves to
open (about 2 s) and for flows to become quasi-steady. The analysis that infers local pressurant history
from measured local temperature history, called the thermal method [21, assumes quasi-steady flow
conditions. Response times for the bare-wire thermocouples, 0.1 mm in diameter, are conservatively
0.2 s or less; bead diameters are 2 to 2.5 times the wire diameter. Thus, these results represent
engineering approximations, average values that show no turbulent structure. Even so, the data imply
that the gases mix rapidly and that no pockets with large excesses of oxygen or nitrogen gas exist for
any appreciable time period.

In Fig. 6, we show typical local mean pressurant mole fractions at three I-locations for experimen-
tal set 1, which had seven replicate runs. The solid line represents perfect mixing; at r = i.0, t = .
With pressurant delivered from three 32.79-mm nozzles at Mach-1 velocities, mixing is almost instan-
taneous when there are no flow obstacles. These I-locations are off center, 0.6 of the distance to the

':: ou o 'I
0.30

a.d 0.2

0- 0 - I LOCATION NO S

< 0.1 r0 - I LOCATION NO. 2
j | /1 a - I LOCATION NO. 8 1

C0 A I I I I .I Il I
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

DIMENSIONLESS TIME, r

Fig. 6 - Local mean pressurant concentration (mole fraction) vs dimensionless time
for three I locations of experimental set 1, off-center thermocouple-array position 1
with three nozzles and no flow obstacle
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o IO8BSTACL -

SIDE 13 ; + 

z -6 

Li '-2 I LCTO O 

o A0

O 0.4 0. . .8 10 12 . .

0.
0-3 

z

Li,wCl 0.2 -
Fig 9 -oa mea preATIraN NC).nrao 2ml rcin Sdmninestm

oI A - I LOCATION NO. 6
0.1 

with te- ILOCATION NO.a A - ILOCATION NO.87

0.

-J 0 0.2 0.4 0.8 0 8 2.0 i.2 24 2.6

DIMENSIONLESS TIME, T

Fig. 9 - Local mean pressurant concentration (mote fraction) vs dimensionless time
for five I locations of experimental set 4, centerline thermocouple-array position 2,
with the south nozzle and nlow obstacle, screen side facing north.

chamber wall. Figure 7 shows the same experimental conditions, but the I-locations are along the
chamber centerline. Notice that mixing is less rapid here, and 1.2 injection times pass before complete
mixing is indicated. These data represent set 2, which had four replicate runs. Although pressurant
deficiences were small, they were statistically significant. These centerline I-locations were not beneath
any of the three nozzles, where pressurant concentrations are high.

Experimental sets 3 and 4 were performed with a flow obstacle; Figs. 8 and 9, respectively, show
typical data for them. The obstacle was a cabinetlike enclosure with top, bottom, and three sides
closed; the fourth side was covered with a screen wire. As the sketches in Figs. 8 and 9 show, i-
locations 7 and 8 are inside the obstacle and I-location 9 is directly behind the obstacle (see Fig. 5),
relative to the south-nozzle location. Pressurant was injected only from the south nozzle in sets 3 and
4, thus giving the most severe conditions for mixing; injection times were about 30 s. With the obsta-
cle screen side facing west, Fig. 8 shows that pressurant is mixed inside and behind the obstacle within
about 1.4 injection times. With the screen side facing north, Fig. 9 shows that these conditions are met
in about 1.6 injection times.
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APPENDIX A

Programs BIGST and PRODF accept raw data tapes and produce the A-tables 161.
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BI1GST T=00004 IS ON CRboe9 USING 440475 SLKS Rs4OO0

0 40 FTA4
40432 C----------------------------C
0303 PROGRAM B10ST
s43104 C C
4105 C VERSION 913721--4 BY STEVE LUSTIG C
4008 C Co1o7 C… F1CT1oS-…------…----C
0101 C 11) TO KAKE ASCII DISC FILES FROM ESCICIC DATA C
43430 C LOGGER TAPES C
041. C 2) TO MAKE ASCII DISC FILES FRO# ASCII OR C
041II C EUCID;C HOSTER TAPE 
4012 C 3) TO. BUILD ASCII ROSTER TAPE FROM ESCIDIC C
O1313 C DATA LOOGER TAFES C
01.4 C 4) TO BitLD A 'PRODa INPUT TAPE' FROM DISC FILES C

04)5 C 5) TO FPIRT DISC FILES ON LINEPRIRTERdTERMIRAL c
4311i C C

1018 C 1) THlS PROGRA4 & ITS SUBROUTIHES CALL, C
041I3 c c
434420 C 2) D1T) LOGSERS 14RICH THIS PRQGPAfl ftCCON4DATESi C
0042 C DORIC 4220 (FIXEDE&CIDIC) C
43422 C DORIC. 6220 (CMSILE 4 EBCIDIC) C
4023 C DORIC #240 ('MOIIE1 5 EBCSCICl C
00224 C 3) THIS PROGRAM ASSUMES: C
04325 C -Ii4XA.Mt 203 CHUk9ELSlSClOM C
0026 c I 43( tRAHEL #' S ' 'O9 C
302? C -TAPE DRIVES LID & LUIB ARE AVAILAILE C
r421 C ON RE4UEST C

0429 C -ikIATER TUPP CHARACIER SET IS ASCIl C
00343 C 41 NG FUNCTIOR IN TRIS PRORGOPR I5 DEPENDOET c
40341 C DA THE USER'S RUKNIIII ANY PREVIOUS FUNCTION C
0132 C DURING TRE r4ME SCHEDULIMC4 OF THIS PR0GRAH C
q $3 3 £ - - - - - - - - - - - - - - - - - - - - - -- - -- - - -- - - - - - - - - - - - - -__ -.... __ -_ ________ -.............................. - -

04334 COMHON LJ5 5 MNt4E(3 24 )tKCMT.1KR(2ObIPRST(3>,IBUFR(2721.
4035 4)I9CBC(22.ti1SCR(214)

40 3 INTECER 8±4DILftK(.3O4LAUS
4137 DPTfA IDLAHK/394*24 /
04331 C
04f3 S --------- ETERMINE LU# OF TUE DEVICE-
0044 CALL RMPAR(.LU)
0041 C - ---- ARRAY PAST ACCOUNTS VISITED TRRKS-- - -
0042 DO 1 julj3

43443 1 IPAST( I )=4
4344 NARCHT - '
0045 C-DETER IE TASK-----------------------------------…--
0046 2 URIE(LUt ,58
43447 5 FORHATt (3± EUTER; 0 TO CREATE ASCIt DISC FILE'
044 4,.'17X,'RtI ONE OATA LOGfER TAPE'

0449 */lt'OR MASTER TAPE'
434543 /tltlL' 1 TO CREATE ASCII DTSC FILES FROM'
4451 '*/I7X,FrROlf 2 DATA LOGGER TAPES'
0052 554,'1tX,'2 TO CREATE A KASTER TAPE FROM DISC FILES'
4315 3 TitXO3 7 LIST DATA OR, A PRP)04 134PUT TAPE'
045.4 +/17X4

4 OR 01 A TERMIRAL/LIHEPRINTER'
04s55 *etItg'4 TO EUD PROGRAM')
4456 READ(LIU, )tOITE
44a7 51ACl (1044O4,2 40 43)4 -tlODEit
0059 C
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01055 C
0060 100 IPAST(1l)z0061 C……C
Od62 C FUNCTION: TO TRANSFER A FILE (fE. DATA) OF ANY RECORD C
0063 C LENGTH FROM NT TO ONE OF THE PLATTERS C
0064 C FORNAT.I USER IS REQUIRED TO INPUT RECORD LENGTH C
0065 C THIS FUNCTION USES ONLY AS NUCH SPACE AS FILE C
0066 C REGUIrEip RETIININC THE REST UACK IrO FNOR. C
01067 C - IINAHXINUH OF 20 CHAHNELSISCANH!iSOUNIS REAisON L>
oess1 C-------------------- --------->------------- - ------------------ c
0069 7 ITAPEaMODE49
1010710 C
10071 C
0072 IFCITAPE.EQ.1)NRITE(LU4- I5)
0073 IF(ITAPE.E0.2)WRITE(LU.16)
0074 15 FORKATC'NOUNT TAPE ON LU 9 ..... ENTER I* WHEN READY')
0075 16 FORHAT('HOUNT TAPE UITH 1ST CHANNELS ON LU 8',
0076 1/'MOUNT TAPE WITH 2ND CHANNELS ON LU 1i'.
0077 2/'ENTER "I" WHEN READY')
6079 READ(LU, s)IANG
0079 c
0090 C------CHARACTERS/RECORD FOR BUFFER
o0l9 C
0082 WRITE(LUJ35)
0083 35 FORKAT('ENTER I OF CHANNELS PER SCAN')
0084 READ(LU,*)NOCHAN
01085 CHIR( NOCHAN4I 1+23)
1096 NHORDSA(MCHARt1)/12
1007 IDCUS-2S5
0098 HNINTEwNOCHAN*946
008a C
0090 C SKIP FILES
0091 C

0092 SRITE(LU.17)
0093 17 FORHAT('ENTER I OF TAPE FILES TO SKIP')
0094 READ(LU,*)HSKIP
0095 IF(N9KIP.OT.O!CALL SKMP(IANSITAPENMWONDS)
10096 C
0097 C------FILE NAME
009a C
0099 URITE(LU,20)
0100 20 FORNAT(1ENTER A DISC FILE RHAE - 6 ASCII CHARS')
10101 HANCHT a NHACHT + 1
0102 READ(LU,30)(HAME~ I4IIAMCN7),Iltl,3)
01103 30 FORMAT(3R2)
0104 MRITE(LU,40)
0103 4') FORNAT('ENTER PREFERRED CARTRIDGE (1 IF HO PREFERENCE)')
0106 REAO(LU:* olCCR(NANCNT))
6 107 C
0108 C DEFINE FILE PARAMETERS FOR EXCLUSIVE OPEN, STANDARD
0109 C SEQUENTIAL ACCESSUITH FILE TYPE DEFINED AT CREATION
0110 C <OR DEFAULT TO TYPE 3>
01±1 C
0112 IS12E=-1
0113 IOPTH-O
O1114 ITYPE a 3
01i15 lECU = 0
0116 C
Oil7 C- CLL CREAT: CREATE DISC FILE USING INFO SUPPLIED BY USER
011a C
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OtIs CALL LRERT(IDtIIERN 15 MAKE(iRRCRThtStZI
0120 4 ITYPEESECU 4IICR(HNRCHeT) 4 IDCBS)
43121 WRITEILU1 21IER9
0122 21 FORtIA7T/'t*CRERT MES5SGE IERm',I6)
OI123 IFCIERR.LT.OICe LL ERR2IERR)
i0124 C
1t25 C------CALL OPEN) EXCLUSIVE OPENI, ITH STAMOARDREGI±EMTITL ACESS
0126 C SEARCH ALL CARTRIDGES FOR FItE, RETUP.NIt± SUCCESS OF CPEN
4127 C 114 IER
43128 C
10129 CALL OPEt( IOCBsIERR,$tA!(lt±RMCHT),IOFLCI1ItCRitmnC*tT),
01V Ii lOCKw iS)i
1131 MRIlE(LU,22)IERR
0132 22 FORNAT(/'**GPEK MESSAGE IERO',133
04133 IFCIERRALT.0)CALL ERR( IERR)
@134 C
a0135 C … T*IS LOOP VILL READ IN DATA FROG TfAPE,
3136 C IKHlTRtAN S L FU IO t VDISC, AHW ITES RLUK

0 137 C
431368 IRHQ - 43
4313 9 ITPHt) w q
31443 C
43141 C---TYPE TAPE CHARACTER SET
0 14 2 C
3143 lCHYRTs'
0144 IF (ITAPE.HE.C) GOTO 31
0145 2t VRITE(LtUI 291)
3146 2$ FORMAT(' FOR SIRCLE TAPE CHARACTER SETr'
014?7 /2X, 4 EKTER '43' FOR ESCIDIC 1
4148 'fO4 ''t1' FOR ASCII0 Y
414 9 READ(LU,*lICKVRT
10150 I ( ICHVRT.NE . 9).AKD.(ICHVRT.Et flTG2R
4151 31 IRITE(LtB6)
0152 86 FORHAT('*iVATT FOR TAPE READ' I

t53 AC
0154 C
43155 0 907 L00aPnITAPE
4315I IF(LOOP.EO.2)ITPKOa1i
0 157 C
@159 C- GET RECORD OF SIZE IDGES
01ss c
0160 44 CALL EXEC(t -ITPRO,.IBUFRHIORDS)
0161 C
0162 CH--CHECK IF END OF TAPE FILE
0163 C
0164 CALL E4EC(13,ITPHOISTAT)
01165 ISTAT - E4RTISh *t.4020h*_

0166 IF( ISTATI E.2400)tlO TO 47
3167 IF(ITAPE.ES.1.OR.LOG.'EU.2)Gl TO 9?
016$ CALL WRITF(IDCB,±ERR,!ILAHK.MORDS)

1fis9 GO TO 97
0 1743 C
WACO pnC~uriY4¶ A5itff NAU 11454,1

0 17 2 C
0173 47 IF(IC#VRT.HE.Q) GOTO 32
0174 CALL EL CS(198Ft.KMORDSI
0175 C CHECK IF RECORD IS A GOOD ONE
Of176 C
Oi7? 32 CALL CODh(MCHAR)
0178 READ(IBUFR.41)(ISCR(J),J.NIHTRtECI
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0179 CONTINUE

0181 DO 14 9=lNIN7EC
19 2 IAD c

0183 0D 95 J=0.9
0894 IF(ISCR(K).EO.J)BADzO

t195 95 CONTINUE
0196 C IF DADl1 THROW ARAY SCAN

t1af IFEAD.-NE.1) GO TO 14
ola9 URITE(LU.50)(IBSUFR IJ) IJ=1,NUORDS)
0189 50 FORNAT('4*IBO IHNIUtLINE BEING DISCARDED',(' ',24SA2))
019i0 GO 10 44
0191 '4 CONTINUE
019I2 C
0 193 C
0194 Ct WITE RECORD TO DISC FILE
0 195 C
0196 Go CALL URITF(IDC9,IERRfISUFR 4 NMORDS)
0197 IF(iExP L.i. 0) CALL ERntttER)
0199 IRMO IRNO + 1
0199 GO 70 44
o200 97 CONTINUE
0201 C
o202 C
0203 C … CALL LOCF* EXECUTiuN OF THE NEXT STATEBENTS RELEASES inE UnUSED
0204 C PORTION OF THE CR HELD BY THIS ROUTINE
4J0 5 C
0206 CALL LOCF(I OCHIERRIREC 1 IR/9, 1FF JSEC)
020? URITE(LU,98)iERR
0208 9s FORNATf ' o*LOCF HESSAGE IER= ',163
0209 lFE IERR.LT.0)CALL ERRtiERR)
0210 ITRUH=JSEC/2- IRD-1
021 2 C
0212 C - CALL CLOSE; TRUNCARTNG THE UNUSED PORTION OF THE CR.
0 2 1 3 A
0214 CALL CLOSE(IDCBIERR, 1 ITRUN)
02i5 URiTECLUA66)IEPR
0216 66 FORIIAT('**CLOSE MESSAGE IE'l,/I6)
0217A IFtIERR.LT.O)CALL ERR(IERR)
021$ C
0219 URITE(LUE65)IRNHO(M4NE(N NANCHT)MN=1,3)
0220 65 FORNATtl'/*/,1S,. RECORDS OPITTEN TO FILE //2A2)

0222 MRITECLU4 70)
0223 76 FORNAT(' TRANSFER ANOTHER FILE 2 (Y\N)')
0224 EREO(LU 20i)IANS
0225 IF( IAHS.EQ.1H,½GQ TO? 7
0226 C

0228 200 IPASIT(2)=
0229 C ……… C
0230 C OLD MASTR C
0231 C THIS SECTION ALLOiUS THE USER 10 S8A9E DISC C
F 232 C FILES ONTO A MASTER TAPE. THIS MASTER TAPE C
.i32 43 C r C4tl I tTrf nr USEDtn Li 'NF"ST Ta TUHI 4S P nfl C 615,k. C

0234 C !'isC FI EC HEEl HOT HAVr DEEM CrPEATED DURING C
'2235 C T71 SCIEDULE CF 8I 1. MASIER inPE ASSUMED ASCII C

IN 1 s .0.5, .1, E.. .0) .. T. 23_ _ _ _ _ ..... _ _ _- - - - - - - - - - -

: '6 IeISASt.I).G.0ICOTO 23
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3)239 C
2"240 URITE(LU,31

4 1 ' FCR^?RT(&TO TRANSFER DISC FILES MOUNT MRSTER TAPE O3N LU9'
l:Sh2 4 ,' IX 1 CTER AN INTEGER P.EN READY)

3243 READ( L,*WIANS
0-244 C
43245 C
0246 DO 1431 II-KA'CHT
43247 C
0248 C---- PROMPT PITH NAKES OF FILES CREATED SO FAR
0249 C
3250 WRITE0. LUt 11 i( KAKE H t It t ) IIat, 3 
0251 1 1 FORI!AT(' TRAN2FER FILE 5342. ' r (CY\1 Y
0252 REAtU 201t AILS
'1253 IF(AMS.EI1tHNi GOTO 113
43254 C
4255 C---------TRANSFER THE I'TH FILE Of THE LIST
43256 C
' 257 CALL TRANSU1)
4255 C
4259 141 CONTINUE
02t643 C
f3261 C
43262 WPITE(LU,27)
D263 2Q FORI'IAT('XFER A PREVIOUS FILE? (V/NI,' 
42 64. READ(LU, 1241ANS
1265 20t± FORIATAl1)
12056 1 F IL S. NE . lI Y GOT 02
4326? U
4268 C.-TRANSFER FILES CREPTE6 PREVIOUSLY OUTSIDE THIS SCtEaULE
0263 C FILE3 ARE A5SUM1ED ALL READY CDITED & COIVERTED
432743 C
0271 23 WRITE(LU,i31
0272 13 F0RRtA7(iX.'lfASTER TAPE SHOULD BE ON LU O')
4273 NA It THNAlCNT+ 1
0 2 7 4 0 R I T E i<L U 3 2 4 I
43275 24 CQRMaT( ENTER FILE N ME--S ASCII CHARRACTES' I
'1276 R EA O LI, 3t< ' HP.E I I .NAHCNT ), I .I 31
's 2 77 v21TE(LI tj25)
43278 25 O 4R"k7T(ERitTER CARTPI&CE 41"1
427I R4(L 'Jz m IICP AUAnLRTI>

2S 4 1PRITE( LLU 26.)
3281 C ALL T P.NS(IRAM CNI
'i282 2S F-S>:;¶AT' TRNS0FER ANOTHER FILE? (Y/?)'l
'1283 TF fl3' LU. 243±41 0N3
43224 1Ft' RS .E IHN) QOTO 23
432035 C
'1286 C
11287 Co TO 2
4299 140 PASTR(3)=t
il 2 8 9 .- I-------------------------- - - - - - - - - - - - - - - - - -.. - - -

29 ? C TfrtS SECTION ALLOWS THE USER TO WAKE b C
'2si C F2RR4D !i)'UT TAPO FROe L4I'iE FILES CREATED C
0 29 2 C F112±1 PAST 41p1 cR.CL*P4T FuHS cF T14E PROGRAM. C
43233 C T-HE USEP UtifOY -i t- i-EPN tU fE 0.%DIICIV FOR OUTPUT, C
43294 C TitE, U3ER N'D 91.209. IliL0y ji!9rT 'iE OUTPUT ON C
0295 C ANY TERMINAL DR PRINTER C
0-296 C- -- -…-C

0297 URITE(LU.4)
095 4 FOEHATY' TO CEATFIE PRODA INPUT TAPE FROM DISC FILES-V
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G29s t /51,'NGUNT PGOoA TAPE ON A TAPE Bu1SE t'
0300 t /5X,'ENTER THE LUI OF THE TAPE WHEN READY.'
0301 t /IX,'TO LIST THE OUTPUT ELSEVHERE:'
0302 * /5X'ENTER THE LU HUNGER WHEN READY.')
0303 READ(LU1 *3IOUTDV
0304 C
0305 IF tIPAST(1 .EU.O.AND.( IPAST(21.EO.0)) GOTO L9
0306 39 DO 103 I=i,HAHCNI
0307 C
0301 C… … RONPT UMTH MANES OF FILES CREATED 90 FAR
0309 C
ajIC 1RITE(LU.Sf)HMANE( II . ILII P3)
0311 6 FORMAI('TRANSFER FILE 'i3A21 ' I CYNK)')
0312 READ(LU,2O1) AbS
03)3 IFtAHS.EG.IHN) GO TO 103
0314 C
0315 C---------WRITE OUT THE I'TH FILE OH THE LIST
0316 C
0317 CALL OUTPR(I,IOUTDVY
0319 C
0319 C-- OPEH l THEM PURGE THIS DISC FILE
0320 C
0321 CALL OPEN( IDCB, IERR HNAME(I, I ),0 . d. ICR( I))
0322 IF(L[ER PT.0 )CALL ERRIERR)
0323 D CALL PURGE(IDCSIERRNAME(,I),OICR(I))
0324 0 IF(IERR.LI.0) CALL ERR(IERR)
0325 C
0126 103 CONTINUE
0327 C
0328 C-----TRANSFER FILES WHICH WERE NOT CREATED DURING THIS
0329 C SCHEDULE
A33A r

0331 19 NAMCHT=0
0332 WRITE(LU,34)
0333 34 FORPMT('TRAHSFER PREYIOUSLY CREATED FILE? (YSN3')
0334 READCLU, 201) hAS
0335 IF(AHS.EC.1HN) GgTO 36
0336 NRKCHT=NAHCNT+l
0337 WRITECLUJ37)
0339 3? FOMFAT('ENTER FILE NAHE-6 ASCII CHARACTERS',
0339 READ(LU,30) (HAM[E IIRHAMCNT)I, =1,3)
0340 WRITE(LU,30)
0341 38 FORNAT('ENTER CARTRIDGE 1')
0342 REAO(LU-flTCtNRMCNTfl
0343 GOTO 39
0344 C
0345 c -

0346 36 IF ((IOUTDV.NE.8).AND.(IOUTDY.NE.1)) GOTO 2
0347 C
0348 C- URITE OUT 'END OF TAPE' HARK (WILL OE USED BS PRODA'.
0343 t
0350 WRITE(IOUTDV,75)
0351 ENDFILE IOUTDY
0352 C CALL EXEC(3,IOgIOUTDV)
0353 75 FORMATC'XXX'X)
0354 C
0355 GOTO 2
0356 C
0357 C
0359 C-------------------------------------------------…---------
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0355 C END PROGRAM C
43643 C------------------------------
4361 444 WRITE(LU.401)
0362 44) FORMA-T 'E D OF 291'GST)
0363 STOP
4364 END
0 365 C
-36 6 C

0367 C***.**qew*****..e*** ... *s* ****.,****.**C
0436 SUBROUTINE OUTPR(NUNlIOUTDY)
036i9 C
0374 c TIS 7SUBROUTIHE TRANSFERS THE OUM'PU FILE OH THE LIST
0)71 C TO ThlE OUITPUT MEDIUM.
3)372 C
4 373 C
0374 CGOMRO LU(5).NANE(3.2#) 1 NAIICi CR(20)IP4STC33
0375 INTEGER ITINEMTl!E4TIMEICHAR(SQ),ICHAI(24)
4376 INTEtER lIC8(272),7ITTLE(40wKRCHAN(20)
0377 INTECER IFOV(204
dl7t REAL STORE(204,Dts(20)
0379 DATA IBLANK/394*2H /,lDC8S/256f/
03843 C
4331 C IN1ITIALIZE ARRAYS
0 382 C
4383 DO 2 1 = I 40
0384 a ITITLE(I) = ILANK
0385 C
0386 C OPEN THE FILE

0387 C AL0381 CALL OPEH('IDCB.IERR.~HAE( 1.9UM),9OG, ICR(HUM)1 10C55)
0389 IF(IERR.LT.0) CALL ERR(IERR)
41333 C
0391 C GET INFORMATION RAOT THE LOGGERS
0 392 c
0393 9 NRITE(LUi0)
0394 FO RE(HNTC' ENTER N OF CHANNELS, S CHANNEL #5 (I2)'1
0395 RE4&(LU,3)NCHAN,(CICAN(ILI=ICHAN)
43396 ARi NCHAH')1 +23
4357 3 F9P 7¶T(21(12,tXfl
4398 *rFtCHA.GTg20 15O TO 9
43X 35 C
(400 DO 4 1 = , 20
0441 4 OUT(I) s .4
4 40 2 C
4403 41 VRITE(LU,15)
0404 15 F0RNAT('EI*TER TITLE FOR 11115 FtLE tUP TO to CHARS '
0405 READ(LUJ2O) (iTITLE(I). IE - 1 401
04406 14 FORKAT(4(4321
0407 C
(434b c bIRITE OUT TIE HE4AER 70 OUTPUT LU

04 10 W RITE( I10 7,25> I ITIILE( I) I a I 4d1
0411 R ITE(IGITOIV331 (ICRIVRA I ,Tw #CHA#)
0412 WUIIE(10437041351
0413 '5 FQRN9T'! X,44A42}
4414 24 3 F iGRIAT?'43 CHANERRLES ',20(7X.I2))

4415 35 FORMAT('0 TIME')
441 6 C
441? C READ A RECORD
041a C
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6419 37 CALL READFCJDCB,IERRICHAR,5SOLEN)
0420 IFCIERR.LT.4)CRLL ERR(IERR)
0i421 IF(LEN.E0.-I)CO TO 70
4422 C
0423 IF(ICIHAR.HE.ISLAHK)GO TO 39
^) 24 C
0'425 C QRITE( IOTDY, 75)
9i426 C MRITE(LU,35)
0427 C3l FORM4T('SECOND GROUP OF CHaNNELS WILL BE'
'0423 C I ,' PROCESSED NHO.'7'FOR SECOND GROUP OF'
0429 C 2 ,' ClHNNELS3- PLEASE')
043b C GO Tu S
0431 C
0432 C CONVERT ASCII STRING TO INTEGERS AND REALS
'J433 C
D434 39 CONTINUE
9435 CALL CODEC2*LEN)
biq6 LL UI'tI.4uI lf l ltiKLHHC s IUDtIi,
0437 IPOU( I)J I - i, NCHAN)
4i43$ ;u FURMIT(1aXT 3( 12, iX )2 0( 2X , 122, I , .5/i l 1I 1)X)
4 433 C
'440 C HULTIPLY BY APPROPRIATE POWER OF 10
0441 C
fJ442 Do 50 I = i, CHAN
0443 50 STORE(I) STORE(I)*(0O.*(3-IPOWi)3
4444 C

0445 C WRITE DATA OUT TO RIGHT LU
0446 C
0447 IRITE(IOUTDY,66)NTINE,NTIMESTINECSTORE(JK), JK * 1, NCHAN)
0441 60 FORNIIT(IN H2Xl2,'.' 1 2,':',X 1 20f3XF7.1J)
')449
0450 C
0451 70 WRITE(IOUTDY,75)
0452 751 FOPRrI(HI,1I0K)
0 453 C
r454 CALL CLOSE(IODCRIERH)
4455 IF(IERR.L7.,OCALL ERR(IERR)
0456 C
0457 RETURN
0458- END0459 C**e*********4 **,4*,***,s.*****,**.**,****c
0446 SUBROUTIRE SKIP(NUNM ITAPENWDS)
0461 INTEGER NUMITAPEIBUFR30D4)
4462 C
'U463 ITPHN =
0 4 64 C
0465 DO 100 I 1 , ITAPE
0466 IFtI.Eg.2)ITPNa = 19
0467 D0 50 J = I , NUN
046 2II PEG = EXEC(IITPNO;IBUFR,NWDS)
Q469 PEG= EXEC(13, 1iTRPN01 STAT)
0470 ISTAT = IhND(ISTAT,0402008)
0471 IFCIS TA.EG.0) CO Tn 2!
0472 50 CONTINUE
*34?3 1 04 COQTINUE
0474 C
43475 RETURN
0476 END
04 7 ? ;e****4a*** **
,i4li SUBROUTINE ERP(IERR)
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4479 C
9485 C THIS SUBROUTINE PRINTS TIRE ERROR CODE FA155E TO IT
4481 C
0482 COMMON LUH 5) 1NANE(3,20),tWCTC R(243>.IPAST(3)
4483 INTEGER ARS
Q484 IRITE(LU1 IO)IERR
0485 tO FOQRAT(' IERR = ',I6p'ABORT FROGRAM? tCNY' I
'1484 REA4(L 4 , 241) ANS
0447 243) FtPKAT(AI)
0488 IF(ANS.HE.INY) RETURN
0489 STOP,0 49 I BFR
4494 END
049 1 C
0492 C * *4'T******* *************4**** 4**0*4*s* 4****q***st**4***4*
43493 SUBROUTINE TRANSIHUN>3
4494 C
i3495 C THIS SIBRGUTINE TRANSFERS tHE I'TH FILE ON THE
4496 C LIST TO THE "ASTER TAPE
449? C
i4349 43IUNENS)O IDBC(2?2iLIBSFR(I2A'2ISCR£(tS6)
0-499 COMHOI LU(ShNtAffE(3 1 20).NAMCHT 1 KCR(243) 1 IPASTC3I
0500 c
0501 C OPEf THE VILE
4542 C
B503 CALL 0FE NIDC 1 I ERR1 HAME (1NUK) IDUN IfUM1ICR(SUNR1256)
4504 IF(IERR.LT.43) CALL ERR(IERR)

5045 C
4546 C READ a RECORD
0507 C
0538 5 CALL REAS)F(lDGBIERE.I8UFR 1 256>LENJ
0 5 0 9 IF(IEPRRLTO)CALL EPRRIERR>
0510 !F(L'EI.LT.4) GOTO 0O
4 5 11 C
4r512 C CHECX IF RECORD IS GOOD
43513 C
4514 HCHARN(LEN-23le/11
43515 INKE G-sNCA4H* + 6
05 6 CALL ECOIE(LEH)
451? RE4D(ISUFR 1 4I )(ISCRfd>.4r1tHINTEG}
0518 4± FORNAT( 1IX.3C2II, tK.42(2fl 2I1, IXSII )X
051s DO 14 KrlfN IITEG
43524 1540=1
fl5S! DO 95 1=*b9
4522 IF(ISCRK)i.EO.I) IBAO=4
0523 g5 CONTINUE
0524 IF (IBAD.EO.11 CO TO S
4525 14 CONITIUE
4 526 C
4527 C VRITE IT OUT
43528C
4529 REGPEXC(ZJOAIBUFRLEK)
4530 GOTO S
4531C
0532 C UR!TE EOF ON TAPE t AND CLOSE TlE DISC FILE
0533a c
4534 so RECsEXEC3,01t0B)
0535 CALL CLDSE(IDCS)
4536 RETURN

453' END
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0539 SUBROUTINE EBCAS(ICHARLEN)
U 5 4 0 Ci

0541 C THIS SUBROUTINE CONYERTS A BUFFER OF EBCIOIC
0542 C CHARACTERS C CONTAINED IN AN INTEGER ARRAY),
0543 C FROM THE DATA LOGGER, IN1O ASCII.
0544 C
0545 DIMENSION ICHAR(5502
0546 INTEGER RCHFP-RLCHAR
054? C
0548 C
0549 00 100 I 1, LEN
0550 C
0d51 C GET RIGHT BYTE & CONYERT II
'3552 C
25Y5 RCHAR = TAHD ICHIR(! I) J0770B
0554 IFCRCHAR.EO.040QBRCHAR t 0550
OS55 IF PRCHR- EC .0 dQ)RCHAR = 40E

0557 C qET LEFT BYTE & CONVERT IT
0558 C
09559 LCHAR = IAND(ICNARCI),037400B)
5C0 !4 FLC MHAR EC.020 0ibSB2LCHOR = 1264009

(t0-5I IF(LCHAR -CO 'O )LCHbR a 020000E
'Ž562 C
'563 C PACK THE TUG BYTES BACK TOGETHER AGAIN
4564 C
0565 ICHARCI) a IOR(LCHAR , RCHAR)
0566 C
0-567 :00 CONTINUE

258 C
2569 C
0570 RETURN
45 ?I C"i1 -'4**s* V *s *ws*4****4**4 *** **;,,4 *****,*,..*4*** C

57 r2 ENU [
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mrwRtF Twt' 41"J3 S ON LRK'YfT USING Qlv74 BiXS R-OOO

4344) FTH4
0402 C NOTE!! THIS IS A NODIFIED FORM OF PRO09 TO
4343 C IT SHULD a BE V5 41TWTH kCINFF AND &CIHSF.
44434 C
4335 C THIS IS THE FIRS OfF THREE PROGRAMl FO REN0
0406 c EXPERIKENTAL DATA, INPUT IS OH TAPE U"IT
0407 C OUTFU7 S TOI A DISK FILE. SOME OUfTPUT IS
408e C SENT TO THE LIKE PRINTER AND TAPE UNIT 8
0409 C SIMULTANE0USLY. THIS PROtRAR'MS OtTPUT (DI'
4310 C IS USED AS INPUT TO CTHFER.

41ii C THIS PROGRAM IS CONSTRUCTED TO HANDLE A MA)
4012 C CHaNNELS WITH A iTlAL OF 354 SCANS OF DATA
4431 C TRIS IS AVERAGED DATA SO IT CORRESPONDS TO
0414 C TM ORDER TO PUT IhE FULL 354 SCANS INTO Jil
44i5 C THE VARIABLE KTH MUST BE CHANGED( SEE LINE I
0416i C
(4i1 C KqUtEfI THIS PRNuRRK OAS Tu BE IUOF-JItl 
4419 C DATA iS FROM THE 240 OR £44300 CU
44t9 C 2596 341 AND 306. THE LOGIC FUNCI
0424 C 63 IS OIFFERENT 1 LI#E 306. THE FRi
@021 C OUTPUT IS DIFFERENT IN THE TWO Ci
4 2 2 C
4423 C THE CONSTANTS FOR NOIZLE DIANETEF
0424 C AN AND VT RESPECTIVELY HUST BE MI
@0 25 C
0426 C DOCCUERTED BY ALAN BRODER 323/3es
0427 C COMNENTED BY ARDlPEA HUNTER 7-30-aO
@028 C OD1IFIED BY FRED NW tILLIAPI'l 8104'?
O D 2 C C
0430 PROGARA PROOF
#031 DOUBLE PRECISION AG
0@42 REAL NTIt.IT2 N(135(1
0033 INTEGER AK2(140)
4434 DItERSION AK(R?4>tISUF(t4431NAlE(3)ISIE(
4435 INTEGER AC(S), IOBUF(140)
4436 DIMENSION A(443) 1 NC(20).3IL20>X2( 203).lS(
4437 tbf.Xt(2;'J/£CT(2&1
4438 LOGICAL FIFLAC.F2
013g CO MMOfNH I[PAR(5)
4440 FORIVALFHEr (#A12.A6K
#441 DATA XES/4HXXXX/
4442 DATA IBLANK/2H /
4443 C
44344 C**e+§************'**4***********+t$**********44
0045 C' VARIABLE DEFINITIONS
44346 Cv A-TITLE OF FILE

4*47 C4* AC-IC HRNEL'
4344 Co IS-FURCTION SWITCH
0*49 Cr NAME-UNIQUE NAME ISSUED TO OUTPUT FILE
0054 Ce NC-CHANNEL HUNGERS
40451 C' NT-TINES FOR EACH SCAN
uve 1. rt r -±r 1 rfl TINtP. U r rI nlk

4453 Co NT2-TIIE SF CURRENT SCAN
4454 C" XsX1iX2-DATA PER SCAN
0a55 C *

43*57 C
Osi5a C

HANDLE LONGER OUnP TIRE

CING
IS.
ALSO

[K FILE)

XlMKUM OF 20
PER CRANNEL.
350 SECOtDS.

OUTPUT DISC FILE,
'25 1 .

bEPERIHG1 VIETfER TRE
FT CNHfBER. SEE LINES

T ION SttTCHo CRANNEL
:SSURE TRANSDUCERS
IANSERS .

R AND t CHAER VOLUME
tDIF TED.

2), XS( 35024)

14

*

4'4

4

76



NRL REPORT 8523

94259 1DUTtS
0060 C
Oial C
a0a62 C
''jO3 C REAU IN AND URITE OUT FILE LABEL AND CHANNEL NUMBERS

9)';64 C
UUFi5 CALL RNP ARIPRN)
sJ'!66 WRITEC' IPRP I )l 10-04)
0467 l90 FORNATC'SGIVE CARTRIDCE t.OUTPUT FILE NAKE
1) 6a I! , ' I 5i R, JL ) 3 
O('69 READ(IPARi)~4112)ICRN~fE
:)0?tJ lo42 FORP iAT(iS..;X,1 3A2)
4307 1S4ZE i)2 -t
0o72 iTYPE = 3
.fl73 C
'JQ74 C CREATE A DISK FILE
') ' ?'5 C
0376 CALL CRERTZ(IBUFIERF.NAME.ISIZEITYPEIDUNICR)
'0?? IFCIERR.LE.0)CALL ERR(IERR,37 
(iIS CALL OPEN(IBUFIERR.NAME)
oJ'.7 9 luJ05 READ ±8.1jt A( I i, ii 0)
0 iat c
1iSt C CIIECW IF WE NAVE REACED THE END OF FILE

a'i2 C .
a a3 TIF Ri A 1i EG XES)GO TO 9090

48 4 ' FORHAT(20-4AJ
00as P.FHDCItS; 4ACHfX1(I),I=1, ±01
o30a6 2 FORHAT(lX,5A2,i0F10.1)
0t91D13 3 3'= I , lu

Ama 3 W~1c. , =~Xi ( 1 
0089 C URITEC IOUT.4)Ci( 12 1=1. 20),ACJCNC( 11,1=1, 1)

0091 C
0092 C SKIP A LINE OF INPUT
09a93 C
s90394 RERADlO8. 55901R1, CAR21CART
9095 55 FORMATt3N4)
0696 C
0097 C READ IN TIME AND IST £0 COLUMNS OF DATA FOR THAT TINE
ens 9a c
09 9 READC 18, 5 H. RH. M5,6RH.fYS,( KL I ),I1, 4403
9100 5 FOR1ll{T( ±HT4 14,1A,2.0± .12A0-F1O. 1)
010-I 0 C
O fi2 C C'''KJERF. TIME TO TIHE IN SECONDS
:! . gi3 C 
!Ji4~~ &T±IIsMJ'160. *NfHwZ600.

'c C F UILL CE T W UHEN THERE IS NO DATA LEFT

C. .i i ~F- Fhl SE.

U110 C UIILL POINT TO CURRENT LINE OF DATA IN THE X ARRAY
0111 C
1I 12 J=0
0 1i 3 C
U114 C READ IN DATA, COHVERT TINE TO SECONDS
0115 C
0 1± b I REAS( 8, 5 )MNAHNNAMNs4N 2C 11,1= 10)

'1110 IFt jlT2 .Ei." .0-.)F= .TRUE .
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1
C IF BaD ATA GO BACK FOR HORE
C

IFCNT2.GT.NTI+2.k.(HT2.LT.Hfl.AND..NOT.F lcGO TOE 
C
C GO TO a IF YOU HAVE TO INTERPOLATE
C

IF(HT2.NE.NTISCO TO O
C
C AVERAGE DATA AND GO DACK FOR NEXT LINE IF NUT EOF

DO 7 l11443
7 WgIC 11=0. 5'#C XIC '5 2f+X2( E}3

IF(F±C0 T1 i10')
GO TO 6

C STORE GOOD LINE OF DATA IN N ARRAYSCREATE NEXT GOOD LINE.
C IHTERPOL4Ti2G [F WECESSARYI, VRITE OUT LINE JUST STORED
C IN X ARRAY.THIS AS DATA ONLY, TINE IS STORED LI K 1H.

8 4t=43+1
NT( 43 )XT1

C
C DT-DIFFERENCE IN BEGINNING TIME ARt tUIRENT SCARN TRE
C

DT=HT22-NTI
4a30 9 1=,14
no * I -t1 X 0 1 1

9 XII I1}=1414 I)*C12C12-XLU))}/DT
NT 1 "NT I 1k I

C 1411 TlE lO U T, 1 010 NYC A~ YJ, ( 14( 42 1= f 4- 0 )
io FGRO KT'(IN .I3H F7.4 1 10F6.1)

IF (T2.GT .UT) )GO TO R
IF(F)GO TO 2043
GO TO 6

c
C NJ VILL POINT TO BOTTON OF DATA IN X1 ARRAY
C

1 0-3 NJ= J
C
C 1014 DO SARE THiNGS TO 2ND 10 COLUMNS OF DATA FOR
C THE SANE TINES.
C

READI 18,s tC AC I 2. I =21s 40)i
RE tADC i. 2 )AC. C1±tl L 1/ = 11, 243>
DO 141 1=1I,20

LOi NCC I )=HI( !I>
C iRITECIO U$,4)(Rl(I>,a21,443IAC,(NC ,I aIt )
C
C SKIP A LIRE OF INPUT
C

READ(1555)GAtlICAR2/CkR3

C READ IN TIME ARD 2ND 10 COLUMNS OF DATA FOR IRAT TIRE
C
±02) READI 1S,SH4N,.AHNIIM,.AMS,(XL(I).=1st,!20

C CONVERT TIHE TO TINE IN SECONDS
C

NTI=KS 45151'643.+KH36 0043

78

'2i 3

4 1 2 2

43 1 23
43 12 4
I) 1 2 5

i3 1 2 f')i26

4 1 2 fW431 24~

0± 30-
o x31
43ii132
.; 134

43±3i1 x36
4 3 3
43138
0 1 3 1

sj 1 4 2

4J239
43141)

'}14e
4147

e) 1 43
43 1 4 4

o42431 4 7

4} 1 5 2
ij 15 3
' 1 5 44 15
43155
U 156

43 155

43)5
0 i 6 44 164
4161

4

016

(3 ±66

41A74

1 7 
4l173
Bi 1 ? 4
0 1751
0 1 76
4 1 77
4175
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0179 IF(N7I.LT.NTC1)JGO TO 102
01a0 C
0181 C F WILL BE SET WHEN THERE IS Na DATA LEFT ALSO F2
0182 F-.FALSE.
0d83 F2 = FALSE.
4184 .I=NTI-NT(l)
1s85 HNJoJ+t

0196 C
0187 C READ In DATA 1 CONVERT TIME TO SECONDS

0 188 C fjjBs 103 READCIB,51MN,AH1NMNflMMS.X2C I),I=11,20)
0190 NT2"NS+H1 16i. fNH"3600
0191 IF(NT2.GT.NTt+2)GO T0 103
'192 IF(NT2.E.O0)F2=.TRUE.
0 193 C
Ot94 C GO TO 105 IF YOU HAVE TO INTERPOLATE
0 195 C
0196 IF(NT2.HE.NT£)CO TO 105
0197 C
Ol9 C OVERAGE DATA AND GO SACK FOR NEXT LINE IF NOT EOF
0199 C
0200 DO 104 1=IL,20
0201 41)4 XIC 1 I:4 50I(XCI) 4TX)2 1 )
0202 GO TO 103
'J203 C
0204 C STORE GOOD LINE OF DATA IN X ARRAY. CREATE NEXT GOOD LINE,
0205 C (INTERPOLATING IF NESSACARYJURITE OuT LINE JUST STORED
0206 C IN X ARRAY.
0207 C
0209 105 J=J+i
0209 IF(J .GT. NJ)F=. .RUE.
0210 NT J i-HTI
02JS DT-NT2-NT1
0212 DO 106 1=11,20
0213 KCJ/I)BX1CI3
0214 106 IliC XI I)t.X2(I)-XICI)/OT
0215 NT1=NTI+l
0216 C WPZTE IOUT,10)JNHTfJ)l(XCJI ),1=11,20)
0217 IF NT2 .GT .NTI )CO TO 105
0219 IFC.AOT.(f.OR.F2DSGO TO.103
0219 !FfF2)0 To 10-S
0220 ±07 ACADC Sr5)1NANJNPISANJS
0221 IFCH HE.O.OR MN.HE.0.OR.NS.NE.O)Ga TO 10?
0222 C
0223 C HJN WILL NOY POINT TO BOTTOM OF LAST COMPLETE SET OF DATA
0224 C (COMPLETE = ALL 20 COLUMNS OF DATA). IT IS DETERNINED WHETHER CHANNELS
0225 C 60-6'] OR 10-?R HOS THE LEAST NUIIER Or SCANS AND IS RETURNED To NJN.
0226 C
0227 109 NJmMNJ
0229 IFCJ.LT.HJ)NJM=J
0229 C
0230 C PRINT OUT HEADINGS AND COLUMN HERDINGS WITH
0231 C CHANNEL NUMBERS REARRANGED.
0232 C
0233 Cs'''...'si'''...'''..'*'.....*s'.*'.***.''''''
4234 C"y TH15, IS THE ARRANGEMENT OF CHANNEL NUMBERS IN ONE ARRAY, THE *

0235 C" SECOHD ARRAY CONTAINS THE CHANNEL NUMBERS REARRANGED IN A *

0236 C* PRE-VETERKINED ORDER.
0237 Co -- *

a38 C-' DEFINITION OF HEADERS *
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0239 C* ChARNEL NUMBERS-CHANNELS £0-?S 9
024 C' ARRAY i-(HC) THE ORIGINAL ORDER OF CHARNEL NUMBERS IN *
0241 CIA ASCENDING ORDER
0242 Ca ARRAY 62-(CCTI ALTERED ORDER OF CHANNEL NUKBEP.S
0243 C" LOCAT19ti- T4E iOSITIOK OF PURPOSE OF CHANNEL NUKBERS
0 2 4 4 C --- -....... ....-0243 C …… --- …- ---- ---- --- -s-…----S--------------
0246 C* ARRAY #1 CHANNEL NUBER ARRAY #2 LOCATION *
0247 C'. ___ ----- -------- --------
0248 C* ±C I) 60 RCT(Il PRESSURE
4249 C* RN(2) 61 NHCT3) PRESSURE *
0250 C" NC(3) 62 NCTC14) TENPERATURECCl *
4251 C' ICC4) 63 q FUNCTION *
0252 Cs RC(5) 64 NCTC(6Y TEMPERATURE(C) .
0253 C* NC(6 f) 6 5 RCTi ) 5 ) TENPERATURE(C) * 

4254 C H±47C) 66 ±CTCi4) TENPERATURE(C w
43255 C' NECOG) 4)7 NCTCI?) TEMPERA7URE(C} )
0256 C" NC(sg 68 NCT(12) TEMFERATURECIC) 
4257 C'. NC< 1) 69 NCT(1I) TEXPERATURE(CC .
42se C' HCC 1iI) 70 RCTC2) NQZ2LE ENT4AICE
0259 Ct NC( 12) 71 HCT (6 TEMPERATURECC) *
42604 C' ±CC 13 72 TANK I EgIT *
0261 C
#262 C' NCE(14) 473 * ZZLE TRROAT *
0263 CA RC(15) 74 RCT(7l TEMPERATURE(CC l
4264 C* NCCI6) ?5 NCT(5 TEMPERATURE(CC *
0265 C' NKCi?7) 76 RCTO) TPERATURECC .
026i Ct NCCIO) 77 NCTC4) TENPERATURE(C) s
4267 c' NC' Sl) 78 NCT(iS) TEMPERATURE(CC s
026g C' RC( 20 ) 7g * TANM I S

'* 2 6 C- - - - - - … -
0270 a CEoTE:4 * * **3* *I*i p* I **44t* 'V* * **4***** 
4271 Cw C'*) INDICATES NG CORRESPONDENCE TO THIS LOCATION4272 C…
' 273 C3 ssasa a-.sssa'.'.st *'.**Sa'.*ss*s ** **** t*'.***4******
(4274 C
4275 gcTyC)=REc i
4276 NCT(2)-HC£I1)
e277 NCTcIP=:c(2)
0270 HCTC4)=NCC( 8)
q279 lCT(5)"RC(s16)
4284 HCT(s HC(L2)

O2at RCT(7)=NCCIS)

0282 NCTS)=RNC(17>

0203 HCT(5a=NC(I9)

0284 NCTI) )N-RC(3)

43285 9CT( Ct II)C" IC C
'3286 NCTC 12 )=NCC 3
4207 N C T13 H=NC( 8)
2a8a ACT( 14 )=mNCC )
'2 ffi HNC T 1 5 I C(Ci)
20943 RCT(*6)aNCC5)

4291 C RI TEC ItUT s 204)(AI I I 1tl 24),CNCT II)I'1116.1 ['.1.16
4292 24`0 FORKATC)HI.-9X20A4/I8H4CHANNEL OF ORIGIN,141 iS6 1512lH 5141N1 161
4295 I1tite l VALVE,±4OH 2 TIME)

4284 C

43255 C RE&RRPNHBE THE ORDER OF THE COLUNNS OF DATA.
42986 C ALSO hOJIE THE FERNT GOOD ROW OF DATA TO TRE
0297 C TOP OF TRE ARRAY. THEN DUMP OUT DATA TO THE

2452 C LIrE rRl~T7FV. $,TKi aDO 242 LGOP SCALES
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C CHANNELS 60 AND 61 AND SETS ARRAY IS(N) MHEN
C THE NOZZLE IS 0)4.)
C
C
C WRITE THE VALUE OF NJa
C

IRITE(IPAR( Il).11)HJOINJN
1ill FORKAT( NJO= "I,"NJN ',IS9)

DO 206 K=HJONJN
J ="I' I - N J u
N r': J )-NT( K )
IS( J 3=0
DO 202 1-1,20

CONVERT TANK I (CHANNEL SO) TRANSDUCER
PER SQUARE METER PRESSURE, FOR THE 200
rfACTOR 15: (15$ WHERE AS FOR THE ,0-00O
Is 1) .1

To PASCAL'S
CU FT CHNMAER THE MULT
CU FT CHNAMER THE FACTOR

IF (NCC IElI .E.0)14C(K )=i(K1 1)*0. 15?14.7

CONVERT CHRANER(CHANHEL 61) TRANSDUCER
PER SQUARE METER PRESSURE1 FOR THE 200
FACTOR IS 0.05 WHERE AS FOR THE 101000
IS 2 .Ot .j

TO PASCAL'S
CU FT CHANGER THE MULT
CU FT CHAMBER THE FACTOR

IF( HC( I) . E . 61)14Cfl I )=NC K 11*0. 050/14 .7

DETERMINE iF THE FUNCTION SUWICH(CHANNEL 63) IS
: it OR OFF . FOR THE 200 CO FT CHAMBER TRE TRIGGER LEVEL SHOULD BE
5 5.0 WI!ErFE AS FOR THE 1 0,00 CU FT CHArBER THE LEYEL 15 14300.0.

IFINC()1.EQ.63.AND.ABS(XC K, l. CT.5.0OOO)IS(J)zI

THE FIRST SUBSCRIPT OF X ARRAY JmTNE NTH SCAN I
: A¶D THE SECOND SURSCRIPT HOLD THE CHANNEL NHUBER

202 X(J, I)'X(RI,)
XTC t )=X( J,1 )
KTC a 2=XC 4I 1)
XT( 3 1=XJ .12 )
XT1 4 =XJI2 10)
XTI 5 X=1< J1I 6

.TC 7 f)=X( J1 5)
,A 8)T?4C dI 17)

XTJJ A 1= J 19JXT( C4 = 1=X . 0 7)
XTI C5 =21( J,9)

:'. x(l J>X( J. S 2
XTI 141=X4C j 7)

IT'! IS l)CJ.5S)

'D0 204 1 -, 16
2D4 XICJ I )=XTCI I

: WRI TE(IOIUT. 20B1J iNTIJ ),1C4,tslI =1,±s),xS(..1J
0f)6 rONT INUE

0R S14FOR T I 1H 113,F? 0-6SKF6.3- F6 .1 .F6 .3.13F6. 1R16)
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C
C
C
C
C

C
C
C
C

0300
0301
0302
O030

0305
0306
0307
030a
0309
0310
0311t

0 3 (o I
0 3 i 2

0315s

u 3 0 3

0316

0320
0321

0 3 2 2
0 3 0 3

0322

4 3 2 6

0323

0 3 2 a
0 3 9 

032 1

4327

d 333 

0328

0330

0 331

0332

0J334
0345

45 3 14i
0 3 1 

fi 3 4 4
') 3 2 5

0 340

0341
0342
'u1s9

3324

4 3 2 

wi35'3
'J351
0352
'3353

4315?.

0 7E2 

C
C
C

C
c
C
C
C

C
C
C
C

C
2
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0359 C tISITE OUT HE4 PAGE HEADERS, AND DUMP OUT CINART OF DATA
426.4M X iiTE i Ouii,?4,4A ItH },ii2 )(,i vj5 i , is3
43s61 7443 TO U)IT( H1,2ft 4 Xi'I t$ PREO SUPRA T FILL-,5KIt3RTHERNiOCOUPLES/SSi2IFL
e36)2 tN1 -4 T A ,1 .4!!RH S4.O 'i HI LQCATIOI 1,? 7T ? X1 COORI 'AAES,' 1X4ftlIE, 3ENi

,a & i 2 'I 14 7 .' NP it , 0 7.43±43 (E, K -?4< 7 i4 ,I ti r5lH9T4 Z.'A X24H(SECI(fBAR)
4364 J'iCEG 3 5. A Rl2X.i3 fL,13X 1 4!-k lOEG) Ci PtI
4165 CALL CODE
036.6 C
0-367 C INI A7LIZE TADLE OF OUTPUT CONSTfAN5S
0369 C

036 9 VRITECAK2,209)
0370 249 FQRPIAT(I0 I 0.404 110H 44 -G.586,I4N 2 0.4443.243K 04 -0.211liq
43371 1t H3 30 . ( U/i d f 5 4t O. o, i4N 4 C .440o ,!O N d4 0 .29314, 1N 5 03. 0430
427 2 a- 0 4 3 43 f6 .5 1 (1$ 4360 0-00 O O4H 434 0 V8? 1014 7 0 .0 434 I ONt 04
o 373 - ,'2 , ;d±4i S3 (43 .1 043 2.342, 16F 9 . I) 3 410 043 2.3 fi ,LaLYN1
3374 44( 'Ž e9. I .11H +4f 2.920.10311 9 t 3 'k10 * 01I 04 3.224,1I3R12 . 43 0 I
3 1' Il 4 '54 3 75i 31 4143413 r0 .40 0 1,41H 00 3. s01 5' 4H J)

(p37) (IDOTA 4Gt10± *** "
37?2 .-: ;X',:4~§Y.4, r4 .rIFG 3 ,5 .8 . 3, 4,I 13F6 . I, 4 R,5A4 I

527 -0 _ ' O t :i, .±M( H t i j 1 .4, 24'F FR .7.44 13F6 . I 4,X 5/44
Ž273 FLAh=.TPUE.
4384 C

0-381 c FiND RHEP.E NOZZLE WAlS TURNED ON AND OFF.
0392 C U P SFl!JS TO CV PGS!TIO±4
433l8 C .: PGBo 36 Y' j OF POSiTION
03384 C
435 3)43 34 K II R J
43356 14(3 5- ) t -s R EQ . I . AND. FLAGt )K43K
43357 4'. 14(:40. .AND 5K5.PLAGiFLAG'=.FALSE.
.rI89 1PIS UF' nAf 5rt E e ~,jNOT .FLQlCIILPh
4.39t i/ne 1F ts1'3C3. EQ .43.4PNO.HOTs. FL5AC>FLAC=.T RUE .

:j3915 TP"TC+ KP-'04+1
1392 C

43393 K SHO tER'? CEC9AD OF DAT4 TILL KVP+l0 SECONDS
4'394 C IN s E P' 5 4r3434n Al FJi F 4a3ti 'riL f .p~h SECONDS
43135 r 7± iN 4- s J L EE Y S43Cr']h% IKF ['92 ±4 LheT K"44O SECOROS
433% C MOk (; ' ' EKC S ; .-'N fSib TAWeE rX L7TTLE 503R0 TO GET ALL TR1E
)3397 C £:43' S4 OUT

'3913 54 234 14

,h 't; S1 _ 'q.J O

i~4t 1 JOAXg=4.SK-E 
f4412 Jh' K I-4

', 43 43 3 WRI TE IPA R( 1 00X A I KX P .K, t I KIhZ

t4445 L=0
Ž404) 713 =LL+i
04147 tFCL.GT.JR X)0GO TO 725
tl4 08 '= 7i+ I
'3 4Ž 9 [ FJ . L E .Y. P + T s ) O r a z t71

(041i IFCJ.LEYP+f6.0-) TO 715
Q4412 = i5
0413 7 5 1r3J. .QT.JIX>GO TO 725
94 t4 1 TII"ATV! :- N T 43(
0415 11T3 t )X( JI2 )
':4 1 7 ' 2 X'! VJ,2+ 273 .2
24 _ 4 T 'I =Ž( L a 3
4' i4] 3) *7 1=4/16
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0419 717 XT( I)X(JI)+273.2
0420 IFtJ.LT.K4.OR.J.GT.KP+2)CO TO 720
0 42 1 L2=5'L-4
0422 IF' L GT. 13)L2-f6
0423 URITE( IOUT,74I )ITPt!XT I1, Is1,16),(AK I1, I=L2.L244)
0424 GO TO 710
0425 720 L2=5*L-4
0426 IFtL.GT.132L2=66
0427 WRITE IOUT,702 )1TM, ACAC,!XT( I),In3, 16),AKC I),I=L2,L2+4)
4428 GO TO 710
0429 C
0 430 C DUMP OUT DATA TO DISK THAT SILL RE USED AS INPUT
0431 C TO CINFER.
0432 C-
3433 C 4ITEI! IF NTH IS SET TO JNAI ALL THE DATA THAT IS ON THE PRODA
0434 C TAPE WILL O!JTPUT TO THE PRODA OUTPUT DISC FILE. THE TAPE OUTPUT
31435 C PEFLECTS ALI. THE DATA, CUT FOR THE LONGER TINES) NOT ALL THE DATA
0436 C IS SHOWN AS SONE SCANS ARE SKIPPED.
0437 C t ilRWdSE SET NTH TO A SPECIFIC NUMBER, RENENBER TO NODIFY THE NEXT
'v43S C 540u!UB4 FOR TIC PROPER HUMBER OF SCANS,

0440 725 FLAG-.TRUE.
0441 HTH=JAKX
0442 IF'!JbAX.GE. 149) NTH-149
0443 C NTH REPREStNTS NT IN PROGRAM CINFER
0444 C HTI- NUMBER OF THERHOCOUPLES

A44A C DT= TINE SERIES IMTINA WUoriit mr.'.
*Jtfltt'.J ~ ~ Iu E CRE"ffl. f~r~lifl \SECD

0446 C AN= N02ZIE NONINAL AREA(CN'.2)
044? C 'Q1T" TANK VOLUNE'!'*3)
0449 C CF= FLOJ COEFICIENT (SEE NOTES IN CINFR)
0449 C GAR SPECIFIC HEAT RATIOC" )
0450 C WA" MDL UT OF AIR U " )
045i C 4P= M nL UT OF P9PAFJIRDN0r7( 
0 452 C
0453 NT±=13
0454 DT=1 0
0455 ANZO.010
0456 VT=5.1
4457 CF=0 .0
0459 CA=0.0
0459 LR1=0.O
0 4 6 0 U P = 0 .0
0461 NUfl40
0462 C
4463 C POSITION RECORD IN REFERENCE TO FILE
0464 C
0465 CALL URITF'IBUF,IERRA.NUN)
0466 !F(IERR.LT.O)CALL ERR(IERR,304)
0467 CALL CODE
0469 C
0469 C URITE DATA TO DISK
0 4 7 A C

0471 WRITE(I0BUF.302)HTINTHDT,T0,TP,AN,YT,CF,GA,5RW9
0472 302 FPRd.AT(2I4,9F7.3,lH
0473 HUM = 36
0474 CALL URITF' ISUF, IERR, IOSUFIUH)
0475 IF(I ERR. LT. 04CALL ERR(tERR,310)
0476 r W1OT-l!!! 7TH O}TATE n ET MAY SILL HEED n W ORKu '
'24?? !!4"NTH.Ki-I
0479 DO 303 J:KIK4

Q 2
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0473 CALL CODE
a'4i6 C

04S2 C WRITE OUT DATA TO DISK
0482 C
4349] bIRITEC IOBUF%343424( 4,3), X( J,I)14'!JmI>3 !X(LI ^I>U4. IS)
f444 3o4. FOPATlF8 3,F7 3..4F5.1W i'
43485 I 11i1 = 43
"d486 CALL WRITF(I5UF:IERRlOBUF,NUt)
4-87 IFx!ERR.LT.0l)CALI RRrIERR.317>
0488 343 C0T1RUE
f449 C
4349 C CHECK TO SEE IF EOF
0491 C
4492 Go To t1os
0493 9030 DO 9091 I=,104
0494 C
0495 C PRITE OUT A LINE OF BLANrKS
6496 C
4349 149± iOD UF'!IŽ=IBlLANX0-495 C1R

0449 C LOOKING FOR TE EGF HARREER
054 C

450-I CALL WRITF(lBUFIERR#XES£ 2)
45432 IFCIEP.R.,T Q4CALL ERR(IERP,323)
q503 DO 94392 115,4

4544 CALL WRITFUlBUFIEFR,RIBUF.104)
4545 91 92 IF~IEPP.LT ')1CALL ERR(IERR.326)
216S C
3547 C IIETERPIINE THE ACTUAL LOCATION OF THE RECORD FOIRTER

oso a c
4505 CALC
0531 F PFTFPR.LT,4)CALL ER(IERR.328>
0t 1 IIRUN = ]YEC/2 - IRSD + I
4512 c
4513 C CLOSE THE DISk FILE
4514 C
O0515 CALL CLEOE(18DUF,}ERRRTRUN)
4351i IrIfRRVLT.0)CALL ERR!IERR,331)
'Ž51? C
4511 bIRITECIPAR(1).I4042NAME
6519 2443:) FOPFS4iT l( pT THJ9 POINT PRDA IIe FINISHE 12TH f: 3A2A

'Ž3243 STOP
4352! 1t91 F43f+NAT'A C ER IERR='I) fi
o522 END
dS523 c4 5 2 4 C n I * * ' * # *'r* s******t ***4*****%*s**' * I * * ' W*'***t5**

4' CIttCDOiIIT7LI TO URCTT fLST FrP E ReRS ea TUEy OCCrUIR

4!26 C ritp F.eRph DESCRIPTIONS ARE LCA(TED IN
43527 C '. I01 f PCR 'fl RilCR' R PET SFODLDIG MANUAL'
4529 C
4525 SURROUTINE ERR(TERLINE2
4530 coiffL"NN !IARC5)
05311A 191 /m rA 7 }t r 11 A R 1 13 1 9:r E RRs nL ' 

4532 93399 FPORAT ' IER=',IS, 'LIRE NUMBER =',19)
4531 RETURN
4534 END
65435 C"',ees*s* **!*t**#**t5**********i******t*****etr*t*t**+**t***
0536 END$
45a3 ?
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APPENDIX B

Program CINFR accepts data from PRODF and produces the B-tables 161.
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&CINFF 1=O4304 1I ON CR4043T USING 00062 ULES R=Ov'4f4

FT N4

C
C
C
C

C
C
C
C
C
C
C
C
C

C
C
C

C

PRDGRAN CINFR

NOTE!!! THIS IS A NOlIFIED FORK OF CINFR TO HANDLE L&RGFR DUKP T1
IT SHOULD DE USED U1TT &PROOF AND tCIHSF.

7TSC PROIGRAN GS THE SECOND OF THIREE IN THE SERIES OF DATA
EvOUCINL iRORH1RKS. iNPUT IS THE OUTPUT CISC FILE

FRON PROGRAM PRODA AHN OUTPUT IS TO A DISC FILE.

IF THE NUNIBER OF INPUT SCARS FOR THIS PROGRAM GH*6AICS. TUF FiLL t
DUFFERS OUST BE REVISED, TIC(N7iTTINTX T)SP(RT),PNT)1Ti(NT),
FL1II(f. NT ) , T H T: CH(l- )GT tA T AR(1+T) TPRF.S(HT) -PO( TI ,B TTSCRT)t

NOTE! t!! THE AREA OF THE NO22LES RUST BE VARIED ALONG WITH THE
VOtLU*E nF THE CHAROER IF IT IS CHANGED.

PRIC RMM UARITTEqI BY PROF RQ C .CIRLFTT
i49iiPlEbD FOr USE AT NRL B7 ALLEK BRADER
HMDIFIED AND COMMENTED B'7 F..IJILLIAKS gi±440

DIMENSION Tl(1t8 1543hTIN(154)sPC150)1 PSC1543>.TS( 15},A(l0),XP(2O),s
1FLIN(150),TC(1A05hiCN<5i4),BTAC150),TAITR(HI5QTPRSt54b14PHC154>,I!
2T 9 1i 5 0
INTEGER !PAR(51,IBUF(144),OBUFCI44),IODUFtO4>,)SIZE(2
INTEGER 0HAE(3 )Nt 4E2(3)
INTfEGER CE.UFh'32>CSCoF2(61).CBUF3(12),CBUF4(9>)CBUfFS(12),CBtF6iIO:
LVSS, CJC+L I
bATA XES?'4!XXXX/
nTT 1LS & 12N.S,)2 J

CALL RRPAR IPAR )
14311 FORPtATC ' 0 TINE TEFP(DEG CS'V9X 'BETA BETA'

1, '/TSTAR PRESI3UP.ANT FRACTYON ' )
CC102 FRMATWOMA8.YKUM OVERESTINRIE OF PRESSURA
CC 1' tUE TO FLACEMENT IN INLET JET IS (THEAn -
Cc 2'(TAIP - PRESS) * 3(ZO. '1

KIZ , R F 4 At ' (PO I0M-NCE V!ALVfE OPERNIG
I )14 F4R¶AT(' 'tRL FULL- OPEN '>
Ii5 FORHAT'' CONNENCE VALVE CLOSURE
1416. FORKAT(' VALVE FULL' CLOSED 'I

C WRITE OUT HEADINGS TO DISC
C

CALL CODE
WRITE(CBUF1,1311)
CALL CODE
WRI TEI CBUF2 2 10121
CALL COOE
WRITE(CBUF3,1 013)
CALL CODE
WRITE(CCUF4. 1414)
CALL CODE
4RITE( CBUF J101S)
CALL CODE
WHITE('CBUF6pt416}
WRITE' IPAR'! 1 0) 1400)

HT FRACTIOR'W
iPREti SS-

INPUT RARE IS THE PRODA GUTPUT FILE MAKE
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e000

0 4054

04 I46404
43009

EQ6
43417

4011

002 ;

( a q 22

4414
4015

00218

t) ff 2 
0021

bj Q 2 1
6fj 2 7

'*423
'Ž4 24
'*125
43126

00-32?
O 4 3 a
0029

0430
4431

03 2

4433

O(13 a

03 5

4 1138

C 042

0044
4445

0 04a8

0053
4054

O a 5 5

G 457
4046

C C
C C

C
C
C
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OOS~~~~~~~~~~~~~~~4 CnLL C IS'JOI, IBU . 011F av R4

0060 C
0061 C REYIND TEMPORARY FILE 50 THAT IT CAN BE USED FOR
0062 C INPUT BY CIHFV
')O63 C
0064 CALL RUNDF'TRUF4IERR)

OOSS ~ ~ Y I;. APRRLI .VsJLHL ERRI~tERRI

eo66 C
0067 C CINFY IS A SUBROUTINE THAT AVERAGES THE CASES FOR THE STATISTICAL
3068 C ARAhLISIS AND PREFORNS THE STATISTICS, MEAN VALUE OF ALL QUANTITIES

OuGS9 C NORMALIZED MEAN LOCAL PRESSURANT FRACTIONS, VARIANCES OF MEAN
0070 C LOCAL PRESSFt fAHT FtAC TIA NS I .N D fIE IATI0HS OPF mEAN LOCAL PRESSURANT
O'7s C FRACTUIOn.

0J72 C
0073 CALL CINFY(TBUF,OBUF)
0074 C
0075 C DELETE TENPORARY FILE
0O76 C

'D'rr tMLC ruAuLP IuuJr, U rnnj E Rsnpc
0*IR IF'!ERPR.LT.0)CIILL ERR'IERR)
0-0 79 c
00843 C INITIALIZE AND URITE OUT PADDING BUFFER TO END OF OUTPUT FILE
0081 RIC
0082 CC TBIUF(10i)=13
O )D3 DUO S ;J i, oo

0084 5 TBuF'! I > I!LLANK
40St DO 10 1=14
0084 CALL WRITFCOBUFIERR1 T9UF,100)
0097 0 IrF(IERR.LT,01 CALL ERR'IERR)

t;UD9SC CLOSE AND TRUHNCTE OUTPUT FILE TO CURRECL SIZE
0090 C
0091 CALL LOCF!OIUF,IERRolDUN,IRBIDunISEC)
092 IF'I!RRLT.0)CALL ERR(IERR)

30i93 [TRUN a ISECf2 - (IRB + 1i
0494 CALL CLOSE('OBUIFIERR,ITRUH)
V0(9 tr !teflH.LT.IJSIC#LL ERRL IERR)
4uSG6 C
0097 C WRITE OUT MESSAGE THAT CINST HAS FINISHED.
0 0 1a c
0099 URITE'IPAR(U),2000) ONAHE
1(0- 2000 FQR$ATr. AT THIS POINT CINST IS FINISHED WITH 0,3A2)

0 i) i S TOP
0102 END
0a103 C
0104 ccccccccCcCcreceC ccCcC cceccCC ccccCC ceC ccccccCC
0105 C
0106 SUBROUTINE ERR(IERRLINE1
0107 C THIS SUBROUTINE WRITES OUT THE ERROR N PASSED TO
0:10 C IT, AilD THEN HALTS 1HE PROGRAM. THESE ERRORS ARE FOR FNP
01409 C CALLS. IN SOlME CASES THE LINE NUMBER 18 GIVEN.
9 110 C
0111 INTEGER IERR.lP1AR(5)
0112 COMMON IPAR
01±3 WRITE'IPAR(l),1O)IERRLINE
0114 10 FORMAT( ' IERR 16, ' LINE NUMBER=' I )
0115 STOP
04116 END
0117 C
0119 CCCCCCCCCCCCCCCCCGCCCCCCCCCCCCCkCCCCCCCCCCCCCC
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4119 C
4120 SUDISUTIK'E Ci1SAV(IiIUF.DUTSUF)
0121 INTEGER IRBUF(144>tOUTBUFC144) 1 IOBOF(100>
ot22 D1ISISIOH Dtlv25).DI(50t211
0123 DATA IBLANK/21 /
0124 DATA Ne/99/
*125 DATA IXES/2NXX/
0126 DATA ICC/2N 1/
0127 C RE10 IN ITE FIRST RECORD FROS OPEN INPUT DISC FILE
012# C TNE LARGESI INPUT RECORD IS CONTROLLED BY THE SIZE OF I0BUF.
0129 C #HICH CURRENTLY iS 100,SEE DIMENSION STATEMENT,
0134 a CALL REArsF< INBF.tERRtlzOUP)
0111 IFCIERR.-L.O)CALL ERRCIEIR.1)
0132 C SET THE DATA ARRAY E90-OL 10 O'S
0133 D4 3 NTK'150
0134 00 3 I'1,21
#135 OC(LNK, I J)=.*
0136 3 CONTI IUE
0137 C TES7 TO SEE IF YOU ARE ST THE END OF THE FILECLOOKING FOR OXX">
0130 IF(IOBUF±.1.EO.IXES)GD TO 6909
4i39 C READ TIE NEXT THREE RECORDS FROM THE OPP- IMPUT DISC PILE
3144 DO 1431 1=13

0142 141 IF4IERR.L.10)CALL ERR(IERRI
0143 C READS IN 101 LINES OF DAfiTA STORING ONLY DATA A11 ItSISECUARDING
Ot44 C TITLE LINES. TO tHANCE THE AMOUNT OF DATA INPUT THE SIXERSIOH
0145 C STRAENENI D(13145) MUST WE CHANGED ALONG WITH 0D LOOP 20,30
0146 C LIRE AFTER 210.
0147 DO xv wT-i,tut&
0141 9 CALL READFt(HBUF.lERR SIOBUFl
014S IF (IERR.Ll.0)CRLL ERR(IERRI)

4151 C TEST TRRD CHARACTER TO BE A NUMBER
0152 ITESTa(IANHlDIDSUF(2I1?i7i))-60l
0153 lF'ITE9ST.LT.0.QR.lTEST.GT.S) COTS S
4154 CALL CODE
Ot55 READ'!IBLUF,110>(O(NTI),Iti,2431
0156 D URITE(6.1DOUDET 1 . 1=1,24
43157 11i FORIRA(4F6.1,FS.1FB.4,FII.3FS.3,12F6.31
0159 lot CONTINUE
4159s C
43160 C CREATE A NEWt COLUKI OP DATAC2OTN) WHICH IS DERIVED FROM K/NO
0161 C bINERE N"NO. OF MOLES AT TINE T AHD RD= INITIAL 11O. OF ROLES.
4 1 6 2 C
#163 DO 20 RT= 1,01
4164 4' dHT.275 1= nt/ tV .4-D'(!NT,71J
3165 24 CNT INUE
4166 C
0167 C CALCULATE TC CONSIDIRING TAO 7 AND TAU S . ICatC
0169 C
316 9 TC=2 .I/ALUGD'(HTC-2,25)/D(NT C-4.25>>
.45n P PA'C S ATY Al EATESS A CRU IIl 11'1IF fit ISt2tAN! Tlayc in

0171 C ItR4ALIZED. IT IS HORMIALIZED TO FULL IALVE tLOSURE AS 1.44.
0172 C TAUzX1ARA/XBA SBR C.
0123 C
0174 DO 30 HT,&I,101
0175 D(NKT.24 wOCNT.? 17 /< 35,7)
017i DTC=NT-NTC-i
41?? IF(HT.GT.NTC)D(KT,24)=l.O4DT/T7C
0171 3u CONTINUE
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0179 C
0190 C CREATES A NEW ARRkY,.I(50,21)
0161 C
0182 DO 200 1-1,20
0193 01(1.I)D'1.1)
0194 200 CONTINUE
01 a5 C
0186 C CONSTANTS
0 197 C
019 NT-I
0 169 NTK=2
0190 TAUK=0.05
0191 210 NT=HN+1
0192 IF(HT.cT.101)GO TO 300
0193 215 IF(DOHT,24).LT.TAUK)GC TO 210
0 194 C
0195 C SI2E OF THE TIHE INCREMENT IN THE TAU TARLE.
0196 C
0197 DD24=D(HT,24)-DCHT-i,24)
0158 C
01S9 C INTERPOLATES FOR THE NEW TABLE NORMALIZED TO TAU AND
0200 C BUILDS A HEM ARRAY, DI(50.21)
0201 C
0202 DO 220 1-1,20
8203 DI(NTK.I)-DCHT-I.I)
0204 IF(DD24.OT.0.0001)91(HTK.I)=DI(NTKI)+(DCNTI)-DNHT-1.I))
0205 1 *t(TAUK-BDNT-i,24)N/DD24
0206 220 CONTINUE
0207 IF(HTK.CE.50)CO TO 300
0208 NTKsKTK*i
0209 TAUKNTAUKX.,05
0210 GO TO 215
0211 300 TAUKM-TAUK-0.05
0212 0 VRITE(6,150)TC,TAUIH.NHCHTC
0213 C WRITE VALUES TO THE TEMPORARY DISC FILE
0214 150 FGRKAT'!HI.2Fl0.2.2IlY1.N
0215 C
0216 C WRITE OUT SELECTED VALUES TO THE TEMPORARY DISC FILETNPBDUFt
0217 C TC=
0218 C TAUKIM
0215 C HC=
0220 C NTCP SCAN WHERE THE VALVE IS FULLY CLOSED.
0221 C
0222 CALL CODE
0223 WRITE'IOBIJFJI50)TCTAUKHNC.NTC
0224 CALL URITF('OUTSUF IERR,IOBDUF,211
0225 IFCIERR.LT.0)CALL ERR'IERR,160)
0226 C WRITE THE DATA TO THE TEMPORARY DISC FILE 'TKPSUF
0227 00 310 NTKPI,50
0228 OHTN-KTK-1
0229 DI(NTK,214=0,OSi4DHTK
0230 160 FORNATI(IH FI.1,3F6.1,FS.1.F8.4,F6.3,F6.3,12F6.3.F5.2tIN)
0231 CALL CODE
0232 URITE(IOBUFlO)cDz(NTK, I.lI-1,21)
0233 CALL WR1TF(OUTBUFJIERR.IOBUF,66)
0234 IF(IERR.LT.0)CALL ERR(IERR.310)
0235 310 CONTINUE
0236 C
0237 C PICK UP THE NEXT CASE TO PROCESS
0238 C
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0239 tO TO I
8240 C
4241 C IRITE OUT A LINE OF BLANKS AT THE ENO aF TEMPORARY FILE.
'*k4 2 C
0243 1090 IGRUF(18)w'13
& 244 DO 9§St I . 103
0245 9091 lORUF(I)nISLANK
0246 CALL VRITF(OUTRUF.IERRIOIUF,101)
0247 IFC(IERRLT.0)CALL ERRt!IERR,909t1)
43248 RETURN
0249 END
0250 C
0252 CCCCCCCCCCCCCCCCCCCtCCCC5CCCCCCCCCCCCCCCCCCCCCCCCCcC
'*252 C
v253 SUBROUTINE CIHFV(!INUFOUTBUFl
0254 INTEGER INOUF'!144),OUTBUF'!1441,108UF' 104>,CB4SFI(uSlCUF2(63 )
0255 D1h1ENSION SI'S0,21 52(' 21 2pSG( 0.21 1S543. 21>
0256 c
8257 C ZEROS ALL THE ARRAYS WHERE 91 WILL BE SUKSS2 SUI OF SQUAAE$S&S
8258 C 'AND DS
43259 C
0260 1 Do 10 NT=1,30
0261 DO 10 1=1,21
43,S2 SiCfNT.JI1=O.43
0 2 6 2 #263S2iTI0.
0264 SC(TI}rO
0265 BS(hT.IIm0.0
#26i6 10 CONTIlNUE
0267 C

Ptt C ntSIUICD CA Tilt hliS~rD flC PSOCO Bgn'tott

*270 CK=-1.0
43271 i2 CN=CN+.1.
0272 C
4273C RED IN TRE FIRST LINE OF DATA FROM TEMPORARY FILE.

a'2419 S.

0 c7 4 E
#275 CALL READF'1NBSUF.IERRIGBIF1
276 VFC TERR.LT.0)CALL ERR1ERR,12)

0277 CALL CODE
0278 REAb(IORUFl08)TCTAUMNC
4279 84 FRKAT(Q2FIO .2, It 1
-2ro i F' NH . Eck . T O&D su 500

4282 C READ IN 50 LINES OF DATA FROM THE TEMPORARY FILEI WRITE TREK INTO
0283 C BUFFER SGCNT.I) AND ADD THEN TO BUFFER Si RND STORE IN SUFFER St.
4284 C ALSO SQUARE SCANO ADO TO SUFFER S2 AHO STORE IN 82.
0285 C
0286 D0 28 NT=1.50
328 7 CALL READFCINBUF tIERRIDRUF1

028e IF('IERe.LT.OKCALL ERR(IERRI1i0)
0289 CALL CODE
029D3 READ(IORUFLI IO2'!SGC(NR. I ) 11,251)
0291 t11 FORMAT!4F6.1,1 F.I.F8.4,F&.3.F83,t2F6.3.F5.2>
4132 00 20 IM1=21
0293 SI(NTI)=S1(N1112*SG(NT.t)
8294 92(NT ,1>.2(NT,}).SG(NT1 II'.*2
#295 243 CONTINUE
0296 C
*297 C REPEAT FOR ALL THE CASES IN THE TENPORARY FILE.
8298 c
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0299 GO TO 12
qi40 C
0301 C CALCULATE THE AVERAGE MEAN PRESSURANT AT THE 21ST TINE FROM
0302 C WELL AFTER VALVE CLOSURE.
03 3 C
0304 500 d 'BARAV1 SC23,7)/CN
0 30 5 C
0306 C CALCULATE THE AVERAGE VALUES FOR THE M HO. OF CASES FOR ARRAY 51
0307? C SUM S)3 52(tSUM OF iOUARPS)., AND SSGCSUH OF DIFFERENCE OF SQUARES)
0308 C
2309 DO 520 HT=t150
0310i DO 540 1=,21
4231i S1CHTU)"S1'(NTI)/CH
0312 52f'HT71)=92(NT, )12CH
03t3 C REIHITIALIZE ARPAY SG
0314 SGCHT,I)=d.0
03315 SGG=S2(NTI)-S1(4NT;1*'.2
0316 IFCSGG.GT..O.)SGC(NT, IJSORT(SGG)
4317 IFCY GT.7A1HD.I.LT.21)DS(NTH 2=SI'!T I)-S1(NT,7)
0 34 9 S2C NT , I )=J .r
Li.3. I? 1 13 1 11 . i's T. 7f , A RN ,i.LT.21)S2( HNT , 1ti= '!H TIJ7XU
0320 nDSHTI)=DS(NT,I2/XBARAY
0321 IF'I CT .7.AND. I .LT.2i)SG'!NTI 22SC .HT: I)/XBARAV
0322 IF I. EQ .21 !S2t NT. I )=SiCHT , I)
0323 IFCI .EO.2i 15G'NT, I =StCHTI
0324 I .EO.21 )DS'!NT, IŽ=S1(HT/I
032s si-o !'IHTIHUE
'1326 IFCHT.CT.20.OR.NT.LT.5)GO TO 520
0327 T8AR=Si'(HT,2)+273.2
032S T0=StC;s.2).273.2
0329 DTsAR=SIcNT,2)-Sl'NT-1,2)
0330 SH=l.0/Cl.0-SI'NT.fl
0331 s4=1 ,4/l 10-AUNT-It'))
0332 DLN=ALOG(SN/SHI)
0333 IF(DLN.LE.0.Qoooo)GO TO 520
0334 9ETA=S1(NT,5)
0335 TS=!0.4SBETIA!(TSAR-TO )TB4TRtDTBAR/DLN)/1.4
0336 S2(NT. 2 )=TS-273 .2
033? S2(NT,6I=( SI(HT,4 )-S2('HNT.2))/'S1(NT,3)-S1(NT,42)/X4RARA
0330 0 UNITE'!6 %)Sfl,TC, TBAPJ'.Dr.S SNSI OLZI,BETAJTS
0339 099? FRPMTP<IH J3Fa.1,3Fe.4,2FS.1>
0340 520 CONTIINUE
J341 120- FORPMT(/(iH ,FS.1,3Fli.,FS.I,FS.4,F6.3,F8.3,12F6.3,F5.2))
0342 0 WRITE(6, 120' (CS(CNTI 3, I=i,21 )NT=i,5b3)
0343 C
0344 C URITE A HEADING FOR THE FIRST STAT TAbLE,S1
0345 C
0346 CALL CODE
0347 SRITE'!TODUF,651
0349 65 FORIIATC' MEAN VPLUES OF ALL QUANTITIES ',1/
0349 CALL URITFCOUTDUFIEP.R,IO3UF,17)

h~l% T rs t r nnI 51 LSS.L tNSiiNb Ar_ s _ S_ v--v 1rS;c rc 15 L I.U J LAHLLL ERRk XtEKRN , b5D

4351 CALL CODE
0352 WR1TE'CBUFi,10i0)
0353 10-4 FORMAT('0 TIME".lX,"TMP,C, iX,'"THP,C, IXrTHP,C",3XN 'BETA",
0354 1 2N,`9ETA/`,3X," X ",20X,"KERN PRESSURANT FRACTIONS AT"
0355 2 ' LOCATIONS I1,22X,'TAUq)
0356 CLL rCnOE
0357 WRITE(CBUF2,1020)
0359 i20 FOPHAT('! SEC' 2X,'1HIT',2X,`" "1" 9 .9,"THETA",
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iN BXJ A8R " ,6 fX, 1 il5X ," 2 * 5XiMs :1" ,5X r 4".sSX, 5.5X, tWjW,,+A, I'U , 9,L1
CALL WRITF(OUTVUF,IERR.C8UFIi5)
IFC ERR. LT.v) CALL ERR( IERR)
CALL VRITFCOUTBUFJIERRCIUF2L63)
IF'IERR.LT.0> CALL ERR'IERR)
CALL WRITI(SI AUTRBF)

URITE A NEADIHC FOR THE SECOND STAT TABLES2

CALL CODE
WRITE! IC0UF, 70)
FORNAT''I NORMiALIZED NEAR LOCAL'

1,' PRE5SIJRANT FRACTIONS ',/)
CALL 4RITF(OUTSUF,TERRIIsBuF..23)
IF!IERR.LT.))CALL ERR'IERR)

CALL VR1T2(52,OUT8UF)

WRITE A HEAOING FOR THE THIRD STAT TARLE,SG

CALL CODE
WR IT Ei YOUF t75 )
FUR PZTf'I ST AI)D ORD P FVIATIO0 OF NEAN LOCAL'

1,' PNESSUROMT FRU Tl'NHS ' )
CALL 4INIIFCOUTBUFI SR ,IIUF,29)
IF( 1ERR -Ll .)CALi. LRV( I ERR )
CALL Wi l,(SCO0U'SU F )

WRITE A HEADINC FOR TRE FORTN STAT TABLE.DS

CALL CODE
IR' Tr ~( 1O'1IF: ,RO)Ij Z '] 4 ( 3 9'7' 1' 4) V q 1 l 3 O ~ F L a NR L OC A L I

6 t ;;i. ; ZtZ u; r} it r: . R V. s ! U U F 

I Hi I ESR F. LI . 0- ŽC'4L L EN '!'!' ERRI
CALL WRIT2COSOIITBUF)

UR N THE NORUIER a" CQDi S S UREAŽNO

a f l = Clli
CALL CODE
~iW T EC .10151ST 1t30 INCN

CV L NNIKFK i iLh, t ER . IO h.F, 5)
I' Pr ' ±4b . i. S '2 $! ti ' ,. p s:1; vs t'. tI?: '

36 et43Wt4k tir . i2, R 1 R CA ES

RET S RN

CC CC C CC C 'C CCCC:~C Cl: C.CC CC, CC CtsUC"C C';CrnCS
C

SUBROUTINE SRITI(AR,OUTBUF)
C
C TlIS fS A S±RRIOUTINE THAT OUTPUTS THE DATA TO A DISC FILEORARE
C ih-R O IC2 IST FI R UilE fEAN tALUES OF ALL G UAR7TITIES.

REAL AR(50,21)
INTECER IOBUFC1OO),OJT0UFCI44)

C

92

C
c
C

74

c
c
C
c

3 .!C
C
C

C
C

035
vkJbS
4361IV362

0 364
0 1t 6 

0370

4)372
0373
4374
4375
0376

4379

a 3 6 

0381

0317
0353
43355
0395
0357

0389

039:

4)356a
0v39?

0h400
04401
4402
0h403
04444

0 4 0 a

434 6

d4 70/

044?

0411t

V 3 7 2

0415

43 41

04 37 
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0419 D0 20 NTnl,50
0420 CALL CODE

442 2 10FOP.hA ir N ,F; t.:1!:4).1,- i S4 F433, FS.3,12F6.3 F5 .2, IH
0 4 23 CALL R1 UFrITF .s('3VU,3'Li,+l.;j. Ji¶IPGG

0424 22t23L "0 L!:. rw
4425 HUIJ))
0 426 ENC1+

0)4 32 C :1 14 3 A SIIF0 HfL '.H UG FD :, 'i' F1 0 A O)Si3 C F I L E OHAN1E
0 4 33 C i-2O:I '4.1 ;!l7 ho: 0 ivfP; A- . m1 Ir L)4:. uF.VssrI y10it AN 11h IF QVIA HNoi
(0 4 34 C il !iP
I'24 35 C
0 4316 REALf ARC 51):21)
0 4 37 ISUE(IFF P- OU F(J 0-4 UTBsJF'144 ),CBUFI'!2ICBUF2'!431
O 4 38 C
0 4 39 C UlRIS C 1':I T) H1NI ! 

1
fSL 11!.~

4) 4 4 C 
0 44 1 Cnt CODS;
6 4 42 MRITSC 01141.1(101
044 43 1t 'o F 'TSkj4sT:H' 53'LssTIH "
0 4 44 4i L! t. t
0 4453 SI T E IrEtU F'i ) u2( Ia13
0446 1{''!' FOP.HAT'!H J13'!2X+14):` TAU ")

0447 CALL 55 F UUP N~Culx
0 448 1 ' EF P1 R s)CC '

0 44 9 CHLL. iI.TC HU. .::-:;s!i 
5245') I sE'P k L T .3 CAL L LER PC SERPF,,
O04 51 C
0452 C !44.TE OUST IHE (PATA TO THE DISC
0 4 53 
0)4 54[0 1 5(U )

445 5 C AICL C UaL
0 4 5 sIURITE' IOUF 14 )AR!MT1 I, I'0 2 
04 5? (243f!RfSMsi d F fP0. F. 2 . iN

0 4 59 C 1L L l:5 : :1!s' ':l4 .45

0 4 59 F 1:+ i.' P >. S> I:
43461) 20 CONTINUE
0461 RETUPH
0 4 62 E H D
0-463 Epris
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APPENDIX C

Program CINST accepts data from CINFR and produces the C-, D-, and E-tables 161.
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ICINSF T-30404 IS 8N CRO0456 U91CM 040o6 BLKS RwODO

43301 rTH4
0402 C
0003 C NOTEI ? THIS IS A MODIFIED FORM OF CINST TO HANDLE LONGER DUMP
oee34 C TIES . IT DOES NOT CHANGE THE NORDINENSIONAL IINE TAU AT 2.5.
f0435 PROGRAM ClNST(4.9S), FYY VERSION 5102±3 KOD2

0406 C
0 447 C
04006 C THIS PROGRAM DOES STATISTICS ON THE DATA FROM CtNFR
0O IO t THE RUNS FRON CIRFR ARE GROUPED ACCORDING TO A PARTICULAR
4)qOl C TEST C3NFTQURATION. THE INPUT DATA 1 FROW DISC FILES THAT
4411 C HERE CREATED FROM CINFR. THE OUTPUT DATA FROM THIS PROGRAM
43il2 C IS ST9fiE IT DISC FILES AND N4APE TRANSFEREt TO RAGNETIC TAPE
4.1i3 C ±114 STURE COKIIANOS FRGR THE FILE ANRAGER.
4014 C
0431a C
0*16 C T1IlS PROGRAM WAS WRITTEN BY PROF. R. C. CORLETT. UNIV OF

0407 C VASHYGTOM, SEATTLE WASHINGTON.
0411 C THIS PROGRAR S ADAPTED FOR USE ON THE NRL COMPUTEALSCDE
4419 C £t190 BY A. SAODER AND 0. INBRITZ.
00243 C IT HAS BEEN CONMERTED BY F. V. WILLIAKS,
0021 C PROGRAM KODIFIED BY F.W.VILLIANS 104434
*022 C
0023 C
0424 INTEGER INANEC3 )lSlE'!2),0OUF' 1441. IBUF' 144)
*025 INTEGER TSUF('14411t0A#E(3>,TNAKE(3)LIPAR(S)
43f26 COMMON IPAR
432? DATA TNHAE/2NT"N1 SHPB 2IHUF/
*020 DATA IBLANK/2H /

4023 CALL RNPAIRIPAR)
j343 9RITE'!IPARi)
043t I FORMATI'CARTRIDGE #, INPUT FILE NAME 'AISŽA6)'
0432 R(Ea lPARp-2)IcRJINA"E
44333 2 FSURrtQ5, 15 , 3A2)

9) %~ 3 4 RIWTEIFT AR,3)
4435 3 FRKAT('CARTRIDCE 1, OUTPUT FILE RARE TCI5.A6>'>
#036 REAOC I PAR. 2)1 CR2 IONAME
4437 flIfZEI)W-tL
0430 ITYPE-1
4 4339 C
0040 C CREATE OUTPUT FILE
30441 C
0042 CALL CRER7(OBUF,IERROfNAE,ISIZEITYPEjIDU",ICR2)
40443 IF+ERR.LT.0)CALL ERR(CIERR

4444 C
0045 C OPEN INPUT FILE
(A346 C
0047 CALL OPENBISUFIERR, INAME IDUMIDUMt ICRI
0040 IFCIERR.LT.2)CALL ERR(ZERR)
4049 C
Ol54 C CREATE TEMPORARY FILE FOR SIORIMC INTERMEDIATE RESULTS
4)5l C FROM CIKAV
4452 C
0053 CALL CREAT('!BUFIERRo TNAME 1ISIZEITYPEUIDUM)
0054 IF(IERR.LTLO)CALL ERRCIERR)
0455 C
0456 C CINAV IS A SUBROUTINE WHICH INTERPOLATES THE DA7TA CREATES A
'057 C ±IONDYMENSIONAL TIRE AND HORMALIZES THE DATA TO IT.
4050 C
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0059 1000 FORMAT('CIVE CARTRIDGE A. NAME FOR INPUT FILE'
0 060 1 I /. I 5: A 6 ) ')
0061 REnD!(IPARCI),1iOO2ZCRHANE
o062 1002 FOR~NT(I5JIX,3A22
0063 URITEe IPAR 12 ,o404
0064 1(104 £Oi R MTIJG7VE CARTRIDGE e, HNAE FOR DUTPUT FILE'
ID065 1 'C15 tA6)
01)66 READ'IPAR'! ,100211CR., N$1E2
0-067 ISIZE'!12=-i
0060 ITYPE = 3
0069 C
0070 C CREA7E A DISK FILE
007±l C
B072 CALL CREAIT'BUF,IERRNQHE2,ISlEITYPEIOUM",ICR2)
0P73 IFi IERR.LT.T 0CALL r2RRCIPAR(l),IERR)
0'J74 C
6-075 C OFEl ITNPUJT FILE
,0Ž76 C
Ou7? CALL OPEH(IBUF,IERRNAME,IDUM.XDOUMICR)
0078 IF'IERR.LT O)CALL ERR'IPAR('ILIERR)
0079 C
0 4)0 10 DO 9 1-1100
0081 C
0082 C CONSTRUCT A LINE OF BLANKS
0083 C
0d04 9 10BUF(I) IBLANK
O0535 CALL P.LABFI.90SFIERR,A)
0086 IF'If.RR.LTl4)CALL ERR(IPAR(1).IERR)
45)87 C
00aa c CHECK FOR COF
0085 C
0090 IF'A(1).EI.XES)GO TO 9090
0091 CALL REAOF(IBUF,IERR,IOSUF)
0092 IFcIERR.LT.0) CALL ERR(!IPRR(1)LIERR)
0093 CALL CODE
a0094 REPDCIOBIIF, 20)NTINTDT.TO0TPAN,VT.CFCAUAVP
45)95 C
0096 C DESCRIPTION OF VARISLE MEANING
0097 C
00h1Q NTI- NO. OF THEMOCfPItBI E, T=NTH OF POINTS 7u DnAn TIPt SERIES-
0099 C DT=TIHE SERIES NOMINAL INCREMENT (SEC), TO AND TP RESPECTIVELY
0100 C EGUAL 7111ES OF VALVE OPENING AND CLOSURE (SEC), ANHNOZZLE NHOINQL
0102 C AREA CC51s2), VT=TANI VOLUME (M**3), CF=FLO COEFFICIENT -
0102 C IF CF IS INPUT AS ZEFO AND NTI EXCEEDS 5 CF IS DEFAULT CALCULATED
0103 C USING MEAN OF TC DATA AS ESTIMATE OF MEAN TANK TENPERATURE,
71171 C GSarLIC. HEHTS RATIO - F inrut AS ZEKO SSINE ;.4 DEFAULT,
0105 C UA=HOL. W7. OF AIR,- IF INPUT AS ZERO ASSIGNED 29.97 DEFAULT,
0106 C WP=MOL. UT. OF PRESSURANT - IF INPUT AS ZERO DEFAULT SET ="Y.
0107 C
0106 20 FORMAT(214,9F?.3)

V1;V C IF THERE ARE Ng %iERNOC60LES THE PRUGRAN is FINISHED
d0ll C AND d NESSAGE IMOYCATINC COMPLETION MILL BE PRINTED
0112 C
0113 IF(T7I.GT.0.02C0 To 30
0114 RITE' IPARA 1 1,200o )NlAME2
0115 2'00' FORMAT ('AT THIS POINT CIHFR IS FINISHED INTH 1,3122
Visib SITP

0111A C INITIALIZINGC NfEAlT RATIO, NOAL. BEIGH1T OF AIR, ANHD
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0121 C KitL. WEIGT OF PRESSURE TO OEFAULT IF APPROFRATrE
@120 C
121 30 IF(I IA .E.4.O)AGw1.4

0122 IFEVA.E.O. O)uT2694
4123 I(P.O04)P#
4124 C
0125 C WRITES TO LINE PRINtER
0126 C
*127 0 WRE(6t 0 NTIT.D.T*,TPAlI.CUWAWP
0129 044 FORMRT'!NI2OXi4HPROCRAN CINFER/?LNO 11TI RT 0T TO Tf
05.26 0 I AR VT GR VA VPr/iN 14.15.FI.I47FIA)
0130 c
4131 -C IF NURSER OF TRERUOCQUPLES ARE LESS OR EQUAL TO 5
0132 C OR IF FLOW COEFFICIENT ERQALS 4t PRINT MESSAGE 1N01R4TRtG
0433 C SO ANID ALSO PRINT A MESSACE INDICATING PROCRAM IS
0134 C COMPLETED.
4 135 C
0136 IFIITi.T.5.OR.CF.NE.O.0)&O TO C4
0137 WRItE' IPH( 1 )
0139 50 FORMAT(2ONOMO FLOW COEFFICIENT)
O4339 VRITE'!PAR(1),20430)HANE2
o444 STOP
0 141 C
a31 42 C
0d43 £ PRIN'T OUT FLOW COEFFICIENT IF ANY
0 144 C
*45~f o'I IF'CF.NSEo.0.0)R1TE( IPAR(1Iv?0)CiF
0146i 74 FORMAT(2NRT)FLOU COEF. INPUT AsF7,4)
4)447 C
4±41 C PRINT OUT NUMBERS UP 1T THE TOTAL NUMBER OF
014i c THER!OCOUPLES
oi55 c
4±!51 0 WRITE(61 843) '!I tE NTI)
-52 05)4 FOGKAT(Ž1It0RA TINE SERIES DOATA304l TINE P PS TS TI?
0153 0 t1H ,2GX2HItllB19/IN .129,619)
d1lS4 00 100 JalNT
4155 RJaJ-t
0156 TIK(J)SadRDT
0157 C
0e15 C MUST BE MATED TO NRL DATA RECORD.
0151 c
016 CALL REAOF(IBUF.IERRLIOSF
0131 IFIE'.ER. LI.T0) CALL ERR( IPAR( I), IER R
4t62 CALL CODE
43163 REHOCLOSF 943}P(J).F5C42,TS(4 hcrtcI1 J>1 IIMTI
43164 )3q FORMAT'F9,.3F7,3.14F5A.l
0-t4)9 C
u16 c DCESCIPTION OF JARIBLES
0167 C TI1¼Tl1iE(SEC), P=TAHK PRESS. (ATlS), PSaKOZZLI PRESS. (ATM),
0166 C T5 "5ZIZLE TOTAL TEP.. (DEC C), AND TlTEMAP. (DEC C) OF tl4 IC.
4169 C
4174 0 WRITE(6f 1i13)TI( 4J), P(dL, PS(4TS(J 1,'(TI I( I2,tINTI)
0171 01 F' RIAT'!1H01 F6 .2.2F6.33fi .9F5.1/IN F29.1,SF5.1)
0172 t 00 CONRTINUE

>173 C
0174 C
0175 c C0HVERT TEMP.. DATA TO DE%. K AND PRESS. DATA TO ?EWTOHSIR"t'2.
017i C
(1177 00 124 J=l.T
0178 P(i >P(J)+411322.4
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4171 PSCJUPS(J)S101322.0
OMd Tqt .1 ITS( .1 1273. 2

0181 DO 120 I=l.HTI
0192 120 TI(IJl=TI(1,J1+273.2
0163 C
0184 C CONVERT AN TO N*42. NOZZLE NOMINAL AREA
0 1a5 C
0196 AN=Ah*0.0001
01t7 C
0191 C ALTER TIME SERIES TO INCLUDE T0 AND TP.
01a9 C
0 190 L=TO/DT
0191 LaL+t
01792 I1U I

0194 IF(M-L.GT.4)GO TO 140
0 295 C
0196 C IF (N-L) IS LESS OR EGUAL TO 4 PRINT OUT
0197 C NESSSACE AND STOP PROGRAM
0 199a C
0199 WRITE( IPARF I), 130)
0200 130 FORMAT(52HONOT ENOUGH FILLING DATA TO EYALUATE PRESSURANT FLOW)
0201 WRITE(IPAR'1),200O)NAIE2
0202 STOP
0203 C
0204 140 CONTINUE
0205 0 DO 916 J.-15 T
0206 D916 WRITE(6.917)TIH(JL.P(J)PSCJ).TS(4 )CTI(1 1Jb1-IhTI)
0207 D9S7 FORNAT(±O 1HF7.2,2F10.1,FZ.1/KN ,13F7.1)
0209 C
0209 C ADJUST TANK TESMPS. TO UNIFORM VALUE AT TIME TO.
021.0 C CALCULATE SEAN TE"PERATURE.
0211 C
0212 HTEFHNTI
0213 CHTI=NTEF
0214 TB( L)O.0
0213 DO 160 Iu1,nTI
0216 C
0217 TB'L)m7B(L)+TICIL)/CNTI
0218 160 CONTINUE
0219 DO 170 lu1,NTI
0220 TCOAwTD(L)-TI(IL)
0221 DO i70 J.-,RHT
0222 170 Tl(IJJ)=TIX(,J)+TCOR
0223 C
0224 C GAS COMST. NG CJOULE/KGM-MOL/DEG K) AND CRIT. PRESS. RATIO AP
0225 C
0226 RG=8]14.5
0227 RP-C2.tC A(CA'l1. ss /Cn A-I.0))
0221 C
AI'IS It tAg AtAI r ||A P -TU A i. vkr . AntI a .. I ... .. … …

4C I. S Z l,.S.ULNI flYfIFL rtu 11C n1 1n LrH1UU. n. NIEC4Gt7LxHK KHT r Li1fJ. rit R i tnfr .tK. r H7H ,i 1,

0230 C CAD hOU. MOLES IN TANK (tARRAY IN ).
0231 C
0232 DO 190 Ju1. MT
0233 PRAT=AMAXICRP,P(J)/PS(J))
0234 VEL=SQRT'2.OSGA*RG/WP*TS(J)/(GA-1.0)*(±l.0-PRAT.C*(CGA-1.0)/GA)))
0235 DENS-PS(t)/RG/TS(J)'IPRAT*#C1.I/G A)
0236 FLIN'J)=AM'YEL*DENS
0237 TECJ)=0.d
0238 DO ieO 1-t,1TI
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43231 TB( J szTBed2411 C I,)J2/CNTI
0240 114 CONTIRUE
0241 C
0242 CN(J) tP4SJiVT/tB(J)/RG
43243 1 WRITEIT6, 19 IJkPR ATVEL.DENSFLIN(J)
rŽ244 D±15 F0 RKAT(iR ,15,4Fi5.44
4245 5.94 C ONT I4UE
0246 IFtCF.NE..0>GO TO 240
0247 C
0241 C CALCULATE FLOW DATA FROM NOMINAL MEAn TEMP. DATA (THAT IS, FROM
0249 C MEAN TC. DATA) AS ESTIMATE OF MEAN TANK TEMP. (INPUT VALUE OF CF
0250 C IS ZEN0." THIt IS BETWEEN TO AND IF.
025i C EVALUATE FLDU INTEGRAL FLINT.
0252 C
0253 FLIET-O.0
0254 M±=N-1
03255 00 240 JZL.NI
0256 240 FLINT=FLINRT4CFLIVtJh+FLIN(J.1))L.2.0.CTIMC JF+1)-TIR(J4>)
0257 CF=1CHCK)-CNf(L))/FLIT
0258 D YRITECE.210)CF
3251 D02143 FORN4ATAH4CF-wFGF.4,61N -INFERRED USING MEAN OF TC. UATlA TO APPROkX.

0260 0 1 MEAN TARNR TEMP.)
# 2 6 1 C
# 262 C DEVELOP CONSISTENT VALUES FOR REAR TEMP. 7T AND NI. MOLS. CM
0213 C FOR HON-FILLING PERIODS.
0264 C
0265 DO 220 s51,L
0266 CNJI-CHN(LJ
0267 220 TB(JlwP(J)*VT/CNCI)/RG
a4265 00} 230 J-mN1 T
4265 1850e.0
Or320 DU 225 1lelTI
43271 @~l&w T~ BStIl )/1 9T I
4272 225 CONTINUE
4273 CNH!J)=£C(N)
4274 Tfi' )(J=P( J ivVTICKN(r ))RS
4275 90 228 I±,-lNT
01276 22 Ti'!I .))TICIl4)tTR(J)-lTJ
4277 230 CONTINUE
0278 GO TO 260
427 91 C
028e C INTEGRATE FLOU INTO TANK USING INPUT VALUE OF CF.
0211 C
0282 240 DO 250 Ja1,NT
0283 IF'!.J . LT . L )CN I I)Ct(L L>
43284 IF. JGT.L .1t4. .LE.M11iUJ)-CN(J-t )sCF"(FElN(J-I>sFLIN(J)2/2 .QsCTIM
0 2 8 J)-TlRNd-± )
42816 IF'!.T.TNCNC(J)CN(N)
0287 250 T'J.)=P(J)sVT/CC(J4)RG
0288 C
0289 c INTEGRATION OF TAIR AND IFRS
02943 c
0291 260 CONTINUE
*292 a VRITE(6 1 2701L,9
0293 D070 FORMAT(5*±SUNIARY OF CALCULATIONS THRU ARRAYS TAIR AND TFRS314 Ja
0294 0 112,216HAN0 McI3/SBNO 3 TIME lAIR TPRS TSTAR BETA XKPAR
#293 D 2 SETA/TSTAR/I
0296 0290 FOPHAT(tN 13 1 5F7.1,FS.3E10.2)
0237 NTHN19T-l
0298 DO 460 J4L,MTMI
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0299 T.1=TB(L)
0JO0 TAIR(J)=TTI
0701 TPRS(J)wT5SL)
0302 TSTAR=CN(L)/(CN(L+I)-CN(L))
0303 IF(JOGT.LAND.IB'JL.GTTI)CO TO 420
0304 T82=Ti
0105 T2-17i
0106 TS2=TS(J)
0307 P2=P!J )
O310 CN2=CH(J)
03'9 GH1H=GA-1.0
03o0 DLTP( TB(J+2)-TI )/0.S*CTB(J42)T1 ))/ALOC(P(J.2)/P(L))
0311 C1U2=GMI*T1/(Ca*(T1-TS(L)Y+GAC*TS(L)-TI)
0312 STf4!J )=b .U*dflATS2-T82-CN2*I.DO*( TB(J+2 )-T )/(C CJ42))CHN(L ))
0113 1'! CHGia I10.o .5*TB' J42 )-TI)
0314 D MRITE(6,4IO)JADL1P.CMU2
0315 D410 FOPHNT(3HOJu13,IOX5NDLTPSF6.3,lOX4RCMU-F6.3)
0316 GO TO 450
0317 420 TI-TO2
03118 T51 'T52
0319 PI=P2
0320 CNi-CH2
0321 TAi IA2
0322 CHU1ICMU2
0323 TS2uTS1J)
0324 T82-TO(d)
0125 P2=P(J 
0326 CN2-CH'J!
0327 TBB=O.5*!TB1I+TB2
O328 TSE='.5*(TSI+T52)
0329 PB=O .5*( P1+P2)
0330 CNB=-.5*(CHI*CN2)
0331 T AE=TA1
0332 CHURBCHUI
0333 DP=P2-P1
0334 DN=CO2-CNI
0135 DTB-TB2-TS1
0336 FI=.FALSE.
0337 430 DTA=Gfl/GATAB*DP/pS-CNUG/GA.(CA*TSE-TB/CNBN-DTS
4138 TA2=TAI+DTA
0339 TAB0t).5*'(!TA+TA2)
0340 ClIU2=( TA2-TI)/CT02-Tl)
0341 CHU=e0.5*sCTIUlICNU2)
D142 iF(FD)GO TO 44tj
O143 FI=.TRUE.
0344 GO TO 430
0345 440 TAIR(J)=TA2
0346 IF(J.LE.M-2)TSTARwCNB/DN*DT
0347 STA(J)='!'llDO*GA*TSB-T8)IDN/CNH-DTD)/GNll/(TSS-TI).TSTAR/DT
0348 TPRS(J)=(CN2*T82-CH(L)*TA2)/(CN2-CH(L))
0149 TSAV=4 .5s( TS2+TStL
0150 IF(TPRS'!J1.GE.TSAV)GO TO 445
0351 TPPS(.J)=TSAV
0352 TAIP(J)=TS"A+CHZCNC L)s(TB2-TSAY)
0353 445 CONTINUE
435 0 'a R n1 T I' n6 , 4 r 8 j'r , Tf 0 1 A T S. P 22............ . A N A , 7A 'A ,... C N A , Th i 2 S 2A P2 , -2,CMU 1 'JJS9 U W]Le lICt ,u 9SUJt murrS laLer1nt "^nIIfL /r1tA,1coIrctrrC,1lld, tn~,fuc,1D
0155 0 IT5A),P..3.CNg-TABe.CNHUBDPODTB.lDN*QDTADTTSTAR.TAIR(¢j),TPRS(J),STA'!J3,
0156 D ZTSAV
0357 D448 FORPNT'3H0J-1 3I,1017HTBTISPCNJTACNHU/
0758 I 15:61ffl,2F8SA FE 0O,FO 4,FB.I,FS.4/
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43359 0 25X1H2..2F8>.1l1 Fe .0.FS.4..FS . I SF9.4R
0360 D 35XINSa,2FB.t F.0sFB.4,F8.1 FB.4/
43361 9 44H OPFP8.0,5X4NDTb=FB.15X3WONhF84,5X4KDT4=Fa.5X3F6.3t
0362 D 57H TSTHR=FB.LJSHTAIR=F8.1,5NTPRSFIJ.XSHBETA=F81SXSNTSSF
361 0 68a .tI

0364 458 XPBa(J)uo.o
0365 IF(!TAIN( J I NE.TPRS' J J)XPS'>-(TRAIR('!)-TE'!(Jl)'(TAIRI()
436i I-TFRSi JI))
4267 BUTS' J )=B7TA(Jl )TST AR
4368 1 LIPRITE ( !6 280 hJ II T( J 1, TQA IR) J TPRS'!J)ZTSARJ, BI7A(CJ ),XPB( JfTTS(t1
'1169 4643 CONTINUE
4 3 C 0 C
Ž371 DO 926 .= N92T

0372 0 ARITE'!6 1925)TIN(f ILTB(4 )FCN( J) b(TI'!I 4J ),ItlNTIU
43371 0925 FDPMAT(±HOFIO.3,F14. 2. F15t4/(1N t7FIO.2))
43374 926 C0NTINUE
43371 C
0376 C CALCULATION AND DISPLAY OF PRESSURART FRACTIONS
037? C
0378 004 CALL CODE
0379 4RITEC IOhtF..942 )'!A I) CAI=10 t)
0leo 60t2 FORMAT(3GNINFERRED PRESSURANT DISTRIBUTIOR - 10.44)
0391 CALL URITF'!OBUFIERRIGOUF,38±
0382 IF'IERR..T.4)CALL ERRIPARt)JIERRI
0383 CALL LRITECOBUFsIERR.CDUFI.12)
0394 1FKJEPR.LT.0)CALL ERR(IPAR(tCIERK)
63S5 CALL CODE
f43306 HRITE'!IOBUF,8O3ŽCT,.I=Il 13)
04327 3a3 FOPRMT(2'2R ESEC) MEAN AIR PRESSURANT. 2OXS4HNEAN I = I1t12 I)
IJ3298 TvhiL 4±PLTF'BUF. IERRIOEUF,651
338S I~tIERPF L l. 0)LHLL EPR4IP1AR(CI)IERR}

'I39 0 C
0391 C CORSTRUCT A LINE OF ELANMS
4392 C
nn r nDO nn4 lmliA Y1.i
4394 4'14 [IOUF( I) - IBLANK
0195 C
o 311 c
0337 046 FORMAT(IH 1F5. 1,3F6.1,F8.I,Fg,.4.F12.3 1 F13.,12F6.31
43199 TNE=4O 0

t4e0 T 1 L=EtB L )-273 . 2
q4341 C.ALL UR T F(O8UF IENRiCLUF3 1 2
q 442 Y.F %R .L L4C'rALL ERRCIP A(1)IIERR}

_ 4 V\ _ I T C ( rJ E 0 (F xeu IE YTV L TSPq -_ cy4! ~ PT'L! RI ' IOBUF,846m 0t4ET t( L' ),T 6)BA!)BTS!)XB G EP =,3

04446 IF.' Rr..iCALL ERR!IP(AR~tIERR)
ij4347 C
04 08 C NGIE 3 t TRIS H AS4 TO BlE CIf ANSE D TO COINC IDE 3ITH VAT IS AVAILABLE
444 9 C IN SCARNS ARDt WHIAT ElMS!T TC EVPECrT:tI. TNE IU-L+±434 THE 1430 A.S TO
0410 C 9RE CHANED.
0 41i C
,4412 C
0413 kA=L+1
f}414 K9=L~t300
0415 C
0416 DO 9543 K=kAIB
041 7 TNE =T1i KI'r 1- i1t L L
.-'419 C
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@419 DO 830 l l,13
0426 NP' I )=0 .i
0421 IF(TAIR(KI.NE.TUCK)JXFP(IJl..O.KPBCKI*CTAIR(X)-TICIK)I/
0422 l TAIR(K)-It(K)1
0423 830 COHTINUE
0424 TB(K)=TB(C)-273.2
0425 TAIR KR=TAIR(K)-273.2
0426 TPRS1Ki=TPRSCK)-273.2
0427 IFtK.NE.L42)GO TO 631
0428 CALL URITFCOBUFZE#R;C6UF4.9
0429 IF(IERR.LT.0) CALL ERR(IPHR(I),TERN)
0430 831 IF(K.NE.N-2)GO TO 932
0431 CALL URITF(OBUF1 IERR.CBUFS,123
0432 IF(IERR.LT.0)CALL ERR(IPAR(I),IERR2
0433 932 IF(R.NE.M)GO TO 933
0434 CALL WhRITF(OBUFIENHRCBUF610)
043J5 IFIERR.L7.O)CALL ERR(lP0RRf),IERR)
0436 833 CALL CODE
0437 WRITE'!IOBUFUOE)TMEJTICK).TAIH(N)11PHS(N)1 8TA(N).ITTS(K),XP9(K)1
0 43Sa 1( HP( I).141, 131
0439 CALL WRITF(O9UFIERRHIOBIIP.66)
0440 950 IFUIERR.LT.d)CALL ERR(IPOR()1,IERR)
044 1 C
#442 CC CALL URITF(ODUF,JE9RCSUF2,61)
0443 CC IF(IER..LT.0) CALL ERR'IPAR(1).lERR)
0444 C
0445 C RETURN TO BEGINNING OF PROGRAN
0446 C
0447 CO TO 10
0448 C
0449 C CONSTRUCT LINE OF BLANKS
0450 C
0451 9090 DO 9091 1s1.100
0452 9491! IOBUF(I)-IBLANK
0453 C
0454 C CHECK FOR EOF HARKER
0455 C
0456 CALL WRITF(0BUFIERRNES,2)
0457 IF'IERALl.o)CeLL ERR'!PARI) ,IERR)
0458 C
0459 DO 9092 11,4
0460 CALL SRITF('BUF,IERR,IOiUF,100)
0461 9092 IF(IERR.LT.0)CALL ERR'IPARtli)IERR)
0462 C
0463 C DETERMINE THE ACTUAL LOCATION OF THE RECORD POINTS
0 4464 C
0465 CALL LOCF(OBUFIERR,IDUNIRB,IDUNISEC)
0466 IF'IERR.LT.0)CALL ERR(fPAR(1),IERR)
0467 ITRUN - ISEC/2 - (IR8 - 1)
0469 C
0469 C CLOSE THE DISK FILE
0470 C
0471 CALL CLOSECOBUF,JlERR,ITRUN)
h472 f!F.f1RO.LT. I h * Er1Ro p ̂ D(m) IERmn
04473 C
0474 C PRINI ENDING MESSAGE
0471 C
0476 WRITE(IPAR'l)i)20OHNANE2
04?7 STOP
A4 7 END
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