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SUMMARY 

I.  INTRODUCTION 

The work reported here is a portion of a study requested by the 
Defense Civil Preparedness Agency under Project Order No. DCPA 01-75-C- 
0285, Work Unit 1123C entitled, "Blast Loading in Existing Structures." 

An experiment is described in which shock waves enter a two-room 
shelter model. The resulting motion upon model dummies during the shock- 
filling process is shown by means of high speed photographs. 

II.  EXPERIMENT 

A l/12th scale two-room shelter model was exposed at the end of the 
Ballistic Research Laboratories1 24-Inch Shock Tube.  Pressure trans- 
ducers before the model and in the two rooms were used to record pressure- 
time histories of the input and fill pressures during exposure to the 
shock wave. 

Motion of two model dummies in the front room was observed by means 
of high speed photography. Measurements of average translational velo- 
cities were made as a function of the front entrance area and input pres- 
sure. Entrances of 49 and 20% open were exposed in the 3-10 psi pres- 
sure range. 

III.  RESULTS AND CONCLUSIONS 

Fill pressures of about equal to the reflected outside model pres- 
sure were measured inside the rooms. The shock tube had a length such 
that for the model volume to entrance area ratio chosen, the rooms would 
fill during the shock wave's flat portion of duration. 

Translational velocities of the dummies were found to vary as a 
function of input pressure level, location within the room, and entrance 
area.  Predicted pressure filling and translation parameters are given 
for full size shelters by scaling up the experiment to full size. 
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I.  INTRODUCTION 

The work reported here is a portion of a study requested by the 
Defense Civil Preparedness Agency under Project Order No. DCPA 01-75-C- 
0285, Work Unit 1123C entitled "Blast Loading in Existing Structures." 

Results of an experiment are described in which shock waves enter a 
two-room shelter model.  The shock-filling process and related interior 
air flow effect upon model dummies was observed. The translation 
velocities of the model dummies are measured as a function of room 
entrance area and the shock pressure level used.  See Reference 1 for a 
similar study for models of basement and mine shelters. 

II.  EXPERIMENT 

The experiment was designed to model the case in which an incoming 
blast wave hits a multistory apartment house or office complex.  It is 
assumed that the rooms being studied will receive full reflected blast 
wave pressure.  Rarefactions from nearby rooms are not considered. 
Windows are assumed to break upon blast arrival.  All walls are assumed 
intact.  A 1/12th scale two-room shelter model was built and installed 
at the end of the BRL 24-inch shock tube.  Figure 1 shows the three 
configurations chosen for the experiment.  Entrance areas of 49% and 
20% open front were used with the back closed.  A third case was con- 
sidered with a 20% open front and with the back 47% open.  All walls were 
1/2 inch thick except the front wall which was made 2-1/8 inch thick in 
order to mate to the shock tube end sections. 

Pressure transducers of the ceramic crystal type (Susquehanna 
Instruments Model ST-2) coupled by BRL impedance converters to transient 
recorders (Biomation Model 802) were used to record on oscilloscopes 
(Tektronix Model 565 - with Polaroid cameras) the pressures at the 
locations shown in Figure 1-D.  A high speed HYCAM camera on the left 
side recorded on film the motion of the model dummies inside the first 
room. 

Figure 2 shows the grid floor plan for locating the model dummies 
before exposure to the shock waves.  Shots were taken with the dummies 
positioned on grids (4, 6); (4, 12); (4, 18); (10, 6); (10, 12); and 
(10, 18).  These are referred to as 6, 12, and 18 inch lines for the 
two dummies. 

The model dummies were made of nylon material pinned together at 
the joints. All joints were tight enough to allow the model dummies 
to stand alone.  The arms were loose enough to be free to rotate about 

1George A.  Coulter,   "Blast Loading in Shelter Models  - Basement and 
Mine Shelters, " Ballistic Research Laboratories Memorandum Report No. 
2476,  April  1975,  AD A010322. 
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(A)   49%   OPEN   FRONT-CASE  I 

LIGHT WINDOW 

CAMERA WINDOW 

(B)   20%  OPEN  FRONT-CASE II 

Figure   1.     Two-Room Model  Shelter 
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the shoulder joints. The weight of each model dummy was about 0.28 lbs 
(No. 1, 127.9 gm and No. 2, 129.8 gm).  Both were about 7.5 inches tall. 

Pressure-time traces, high speed pictures, and motion parameters 
for the model dummies are presented in the Result Section. 

III.  RESULTS 

The results are presented in three parts.  Part A shows the pressure- 
time traces from the four transducer locations, Part B describes the 
motion of the model dummies, and Part C lists the results in tabular 
form. 

A. Pressure-Time Traces 

The pressure-time traces are shown in Figures 3-10. Case I refers 
to a front opening of 49%, Case II refers to a front opening of 20%, 
and Case III refers to a front opening of 20% with a back wall opening 
of 47%.  Positions 1 and 2, the upper picture, give the input and re- 
flected traces respectively as the shock wave hit and reflected back 
from the outside front of the model.  A decay near the front of the 
reflected trace, Position 2, shows the rarefaction effect as the model 
was filled with pressure.  The discontinuious drop at the rear of the 
records is trace rewrite, not a pressure drop.  Traces from Positions 3 
and 4 are shown in the lower picture of each figure.  A steady rise of 
pressure mixed with internal reflected peaks is typical for the fill 
traces. The greater the front opening, the faster is the fill process. 

Figures 9 and 10, Position 4, illustrate the effect of the opening 
in the back wall.  The first room, Position 3, tries to fill but the 
record from the second room shows a large rarefaction which decayed the 
pressure below the ambient value.  Computer code predictions for the 
pressure filling are shown in Section IV-A. 

B. Motion of the Model Dummies 

Figures 11 and 12 are typical of the motion recorded by the high 
speed camera.  Other examples are shown in Appendix A.  The pictures 
were taken from the left side of the first room of the model, with the 
entrance to the front of the model dummies. 

The prone position was recorded with the front of the heads at one 
of the cross lines.  In Figure 11, for example, this is the line 6-inches 
from the entrance.  Dummy No. 2 was located 4-inches from the right 
side wall and No. 1 was on the entrance center line.  Distances from 
the wall were kept constant for each case but the distances from the 
front wall were varied; 6, 12, and 18 inches during the experiment. 
The same locations were also used for the shots when the dummies were 
standing.  The dummies' body axes in this case were aligned over the 

17 
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Figure 3.  Pressure-Time Traces - Case I, 3.7 psi 

18 



CO 
CL 7.4- 

m 0- 
3 
CO 18.6- 
23 
I 

0- 

TIME, 5MS/CM 
UPPER- INPUT 
LOWER- REFLECTEO 

(A) SHOT 24-75-150 
POS.   I 8 2 

TIME.5 MS/CM 
UPPER-FILL,FRONT 
LOWER-FILL, REAR 

(B) SHOT 24-75-150 
POS. 3 8 4 

Figure 4.  Pressure-Time Traces - Case I, 7.4 psi 

19 



IfiHisEsSSBsiäi 
■üHIIHE 

c/>     114- 
Q. 

UJ 0- 
o:  27.9- 
D 
</> 
m 
HI ■ 

■*£MK*NMü;S! 

«■ a 
TIME, 5 MS/CM 

UPPER-INPUT 
LOWER-REFLECTED 

(A) SHOT 24-75-159 
POS. I 8 2 

TIME.5 MS/CM 
UPPER- FILL  FRONT 
LOWER-FILL  REAR 

CB) SHOT 24-75-159 
POS.   3 a 4 

Figure 5.  Pressure-Time Traces - Case I, 11.4 psi 

20 



TIME, 5 MS/CM 
UPPER-INPUT 
LOWER-REFLECTED 

(A) SHOT 24-75-162 
POS.   I  a 2 

</> 
a. 

i 
00 
UJ 

2: 

7 5~1                                      S    ULtfaU 

7.6-1 

HSI 

n< — 

PkTJI 
i 

TIME.5MS/CM 
UPPER- FILL   FRONT 
LOWER- FILL   REAR 

(B) SHOT 24-75- 162 
POS.   3 8 4 

Figure 6.  Pressure-Time Traces - Case II, 3.7 psi 

21 



OL 

UJ 
er 

(/> 
</> 
UJ 
or 

109 

27.4 

TIME , 5  MS/CM 
UPPER- INPUT 
LOWER- REFLECTEO 

(A) SHOT 24-75-172 
POS.   I a 2 

29.5- 

c/> 

-30.7 
UJ ■ 
</>       0- 

UJ 
H I 

IB 

m 
r^ 

.   ;  .lilUfcMI l«*i- 

TIME , 5 MS/CM 
UPPER-FILL  FRONT 
LOWER- FILL REAR 

(B)  SHOT 24-75-172 
POS      3 8 4 

Figure 7.  Pressure-Time Traces - Case II, 10.9 psi 

22 



II 
CL 

M 

ÜÜ 

I 

TIME , 5MS/CM 
UPPER-INPUT 
LOWER- REFLECTEO 

(A)  SHOT 24-75-179 
POS.   I a 2 

*   5.4- 

0- 

TIME, 5MS/CM 
UPPER-FILL   FRONT 
LOWER-TRACE   LOST 

(B)   SHOT 24-74-179 
POS.   3 84 

Figure 8.  Pressure-Time Traces - Case III, 3.3 psi 

23 



</> 

Id 

</> 
Li 
cr 

•*■»• 

SMMKMMM 

MM 
TIME.5 MS/CM 

UPPER-INPUT 
LOWER -REFLECTED 

(A) SHOT 24-75-180 
POS.   I a 2 

14.2- 

UJ 
cr 

</> 
CO 
UJ 
IT 

IS AU 
isss ■M 

s JUT 

0- 

5.4 

0 

TIME.5 MS/CM 
UPPER- FILL, FRONT 
LOWER- FILL   REAR 

(B)  SHOT 24-75-180 
POS.   3 8 4 

Figure 9.  Pressure-Time Traces - Case III, 7.3 psi 

24 



TIME , 5  MS/CM 
UPPER-INPUT 
LOWER-REFLECTEO 

(A)  SHOT 24-75-181 
POS    I a 2 

21 9 

i 
or 

</> 
</> 
UJ 

TIME, 5 MS/CM 
UPPER- FILL FRONT 
LOWER- FILL   REAR 

(B) SHOT 24-75-181 
POS.  3 8 4 

Figure  10.     Pressure-Time Traces  - Case  III,   10.6 psi 

25 



FRAME NUMBER 
SHOT 24-75-147 

TIME, MSEC. FRAME NUMBER TIME .MSEC 

0.2 

>c? 
35 18.4 295 

415 

153.6 

^ 

216.0 

I 

80. 8 535 278.4 

Figure 11.  49% Open Front-Prone on 6-inch Line, 7.5 psi 

26 



FRAME  NUMBER 

15 

SHOT 24-75-150 
TIME, MSEC FRAME NUMBER TIME, MSEC 

0 0.2 

8.0 

23 6 

I 
125 

44.4 

■ 

105 54.8 

% 

65.2 

Figure 12.  49% Open Front-Standing on 6-inch Line, 7.4 psi 

11 



SHOT 24-75-150 
SHOT NUMBER TIME .MSEC SHOT NUMBER TIME,MSEC 

145 75.6 

165 86.0 345 179.6 ■ 
P 

205 106 8 505 262   8 

245 127.6 

Figure 12. (Cont'd) 49% Open Front-Standing on 6-inch Line, 7.4 psi 
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floor grid intersections for the shots. 

The frame time in milliseconds is calculated from the shock wave 
arrival inside of the front wall of the model. Distance moved across 
the floor grid lines divided by the frame time was calculated to give 
an average translational velocity along the model room. Arm rotation 
and whole body rotational velocity were calculated for several shots, 
as well. 

Generally, the motion of the model dummies can be described as 
follows.  In the prone position (Figure 11), No. 1 rotated up and back- 
wards to rear of room.  How fast and how far depends both on the pressure 
level and line location.  No. 2 tended to move forward toward the front 
of the room with a rotation about the body length as well as a forward 
tumble. 

In the standing position (Figure 12), No. 1 model dummy moved to 
rear of room in an almost upright position.  Body bowed forward and the 
arms rotated backward.  No. 2 rotated about the length of its body, 
moved somewhat to front of room, and fell into the right wall of the 
room.  Again, pressure level and room location determined the magnitude 
of the velocities observed. The results are tabulated below. 

C.  Tables of Data 

Tables I, II, and III list the results according to shot number, 
input pressure level, position, and location of the model dummies. 

Table I lists the results for Case I - 49% open front, Table II for 
Case II - 20% open front, and Table III for Case III - 20% open front 
with 47% open back.  The tables show values of translation from "little 
motion," < 1 ft/sec to about 50 ft/sec.  Rotational velocities of the 
arms vary between a few rad/sec to about 200 rad/sec.  Table IV 
summarizes the three separate model configurations for quick comparison. 

IV.  COMPUTER CODE PREDICTIONS 

This section shows the results of room filling predictions made by 
a BRL computer program taken from Reference 2. The predicted flows are 
then utilized to calculate the motion parameters. The coefficients of 
drag used for the translation calculations are taken from Reference 3 
for full size persons, and are assumed valid for the model dummies used 
as well. 

2George A.   Coulter,   "Blast Loading in Existing Structures  - Basement 
Models," Ballistic Research Laboratories Memorandum Report No,   2208, 
August 1972,  AD 751769. 

3£. F.  Hoerner,   "Fluid-Dynamic Drag," 148 Busteed Drive, Midland Fork, 
New Jersey 07432,  published by author,  1965. 
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Table I.  Data from Case I - 49% Open Front 

Shot    Input   Ambient    Ambient  Grid Line 
Number  Pressure Pressure Temperature Position     Motion 

psi psi ^C_ 

24-75-129 3.8 14.9 20.2 Prone-6" ©moved forward at 
3 ft/sec 

24-75-158 3.6 15.0 21.5 Prone-12" Little motion 

24-75-142 3.8 14.8 31.5 Prone-18" Little motion 

24-75-147 7.5 14.8 29.0 Prone-6" ©rotated up and 
back at 12-18 
rad/sec 

(grooved to right 
wall at 9 ft/sec 

25-75-146    7.5     14.8      28.9    Prone-12" ©moved forward at 
4 ft/sec 

24-75-143    7.5     14.8      31.6    Prone-18"  Little motion 

24-75-148   10.4     14.8      22.7    Prone-6M  amoved to rear at 
4 ft/sec. Rotated 
up and back at 
16-19 rad/sec 

amoved forward at 
5 ft/sec. Arms 
forward at 14 rad/sec 

24-75-145   11.1     14.8      29.0    Prone-12M amoved to rear at 
5 ft/sec. Body 
rotated up and 
back at 17-22 rad/sec 

©moved forward at 
7 ft/sec. Body 
rotated toward 
left at 22 rad/sec 

24-75-159   10.9     15.0     21.6    Prone-12" ©moved forward at 
6 ft/sec 

24-75-144 11.3 14.8 25.7 Prone-18"  Little motion - 

24-75-149 3.6 14.8 24.6 

30 

Standing-6"  ©moved back, stand- 
ing, at 6 ft/sec 

©rotated left at 
20 rad/sec 



Table I. (Cont'd)  Data from Case I - 49% Open Front 

Shot 
Number 

Input   Ambient    Ambient   Grid Line 
Pressure Pressure Temperature Position Motion 
psi psi 

24-75-151    3.5     14.8      22.4   Standing-12M ©moved back stand- 
ing at 3 ft/sec. 
Rotated to left 
at 8 rad/sec 

©rotated to left 
at 8 rad/sec 

24-75-156    3.6     14.9      20.0   Standing-18" ©fell over 
©remained standing 

24-75-150 7.5 14.8 20.8   Standing-6" 

24-75-153 

24-75-157 

24-75-154 

24-75-155 

7.7 

7.7 

11.6 

11.1 

14.8 

14.9 

14.8 

14.8 

24.7   Standing-12" 

27.4 

25.6 

©moved back at 
21ft/sec. Arms 
rotated backwards 
at 60-250 rad/sec 

©had arms rotated 
backwards at 75- 
210 rad/sec. Body 
rotated left at 
85 rad/sec 

©moved back at 
15 ft/sec. Arms 
rotated back at 
34-84 rad/sec. 

©had body rotation 
to left of 36 
rad/sec 

©moved back at 
8 ft/sec. Arms 
rotated at 14-60 
rad/sec 

©had a body rota- 
tion of 25 rad/sec 

Standing-12M ©moved to rear at 
25 ft/sec. Arms 
rotated backwards 
at 125-187 rad/sec 

23.0   Standing-18M 

Standing-18" ©moved to rear at 
13 ft/sec. Arms 
rotated at 52- 
151 rad/sec 

©rotated to left 
at 46 rad/sec. 

NOTES: (1) Model dummy© was placed face down or standing on centerline 
of floor for all shots. 

(2) Model dummy© was placed on floor face down or standing 4 
inches from right wall for all shots. 
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Table II.  Data from Case II - 20% Open Front 

Shot    Input   Ambient    Ambient    Grid Line 
Number  Pressure Pressure Temperature  Position       Motion 
 p_si p_si ^C  

24-75-167    3.5     14.9      17.4      Prone-6"  amoved to rear at 
2-3 ft/sec. 

©rotated left at 
8 rad/sec. 

24-75-162 3.6 14.9 20.6 Prone-12"  Little motion 

24-75-174 3.7 15.0 21.6 Prone-18M  Little motion 

24-75-169 11.4 14.9 16.8 Prone-6"  ©moved to rear at 
12 ft/sec. 

©rotated about 
body, face to 
left, at 17 rad/sec 

24-75-165   11.1     14.9      16.0      Prone-12" ©moved to rear at 
9 ft/sec. 

©rotated upward 
at 19 rad/sec to 
hit ceiling. 

24-75-172   10.9     15.0      22.5      Prone-18" ©moved to rear at 
12 ft/sec. Rotated 
up at 37 rad/sec. 

©moved slowly 
forward and to 
right. 

24-75-168 3.4 14.8 17.5        Standing-6"     ©moved to rear at 
15 ft/sec. Arm 
rotated at 60-90 
rad/sec. 

©moved arm forward 
at 19-23 rad/sec. 

24-75-163 3.6 14.9 16.0        Standing-12"   ©moved to rear at 
12 ft/sec. Arm 
moved backward at 
43-49 rad/sec/ 

Dhad a body rota- 
tion to left of 
14 rad/sec. 

24-75-173    3.7     15.0     21.6    Standing-18" ©moved to rear at 
11 ft/sec. 

©moved slowly 
forward and fell 
down. 
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Table II. (Cont'd)  Data From Case II - 20% Open Front 

Shot 
Number 

Input 
Pressure 

Psi  

Ambient 
Pressure 
psi 

Ambient 
Temperature 

°C 

Grid Line 
Position Motion 

24-75-170 10.6 14.9 13.5 Standing-6M 

24-75-164 11.1 14.9 16.0 Standing-12M 

24-75-171 10.6 14.9 15.2 Standing-18M 

©moved to rear at 
47 ft/sec. Arm 
rotated back at 
100-500 rad/sec. 

©had arm rotated 
forward at 109- 
154 rad/sec. The 
body rotated to 
left and moved 
forward at 35- 
88 rad/sec. 

©moved to rear at 
40 ft/sec. Arm 
rotated to rear 
at 127-314 rad/sec. 

©had a body rota- 
tion to left of 
34-48 rad/sec. 

©had body rota- 
tion to left of 
30-43 rad/sec. 
Arm rotated to 
rear at 50-127 
rad/sec. Dummies 
interchanged for 
this shot. 
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Table III. Data from Case III - 20% Open Front with 47% Open Back 

Shot 
Number 

Input   Ambient    Ambient 
Pressure Pressure Temperature 

Grid Line 
Position Motion 

psi )S1 

24-75-179    3.3     14.9      13.0      Prone-12"  ©moved backward at 
3 ft/sec. Rotated 
face to left at 
25-50 rad/sec. 

©moved forward at 
2 ft/sec. 

24-75-180    7.3     14.9      13.5      Prone-12"  ©moved to rear at 
11 ft/sec. Rotated 
upward at 23-49 
rad/sec. 

©moved slowly to 
front. 

24-75-181   10.6     14.9      15.7      Prone-12"  ©moved to rear at 
37 ft/sec. 

©not used. 
©rotated arm back 
at 151-218 rad/sec. 

24-75-182    3.5 

24-75-183    7.6 

24-75-184   10.8 

14.9 

14.9 

14.9 

19.4   Standing-12" 

19.5   Standing-12" 

19.2   Standing-12" 

©moved to rear at 
16 ft/sec. Arm 
rotated to rear at 
42 rad/sec. 
Dummy© replaced©. 

©moved backwards 
at 28 ft/sec. 
Arm rotated to 
rear at 84-192 
rad/sec. 

©moved to rear at 
37 ft/sec. Arm 
rotated to rear 
151-218 rad/sec. 
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Table IV. Comparison of Data from Cases I, II, and III 

Average Input Grid Line 
Case     Pressure    Position  Position Motion 
 psi                  in. 

I 
49% open 
front 

II 
20% open 
front 

3.6 

7.5 

10.9 

3.6 

7.5 

10.9 

3.6 

10.9 

3.6 

10.9 

III 3.6 
20% open 
front and 

7.5 

47% open 
back 

10.9 

3.6 

7.5 

10.9 

Prone 6 
12 
18 

Prone 6 
12 
18 

Prone 6 
12 
18 

Standing 6 
12 
18 

Standing 6 
12 
18 

Standing 12 
18 

Prone 6 
12 
18 

Prone 6 
12 
18 

Standing 6 
12 
18 

Standing 6 
12 
18 

Prone 12 

Prone 12 

Prone 12 

Standing 12 

Standing 12 

Standing 12 

3 ft/sec 
< 1 ft/sec 
< 1 ft/sec 

9 ft/sec,12-18 rad/sec 
4 ft/sec 
< 1 ft/sec 

5 ft/sec, 16-19 rad/sec 
7 ft/sec, 17-22 rad/sec 
< 1 ft/sec 

6 ft/sec, 20 rad/sec 
3 ft/sec, 8 rad/sec 
< 1 ft/sec 

21 ft/sec, 60-250 rad/sec 
15 ft/sec, 34-84 rad/sec 
8 ft/sec, 41-60 rad/sec 

25 ft/sec, 125-187 rad/sec 
13 ft/sec, 52-151 rad/sec 

3 ft/sec, 8 rad/sec 
< 1 ft/sec 
< 1 ft/sec 

12 ft/sec, 17 rad/sec 
9 ft/sec, 19 rad/sec 
12 ft/sec, 37 rad/sec 

15 ft/sec, 60-90 rad/sec 
12 ft/sec, 43-49 rad/sec 
11 ft/sec 

47 ft/sec, 100-500 rad/sec 
40 ft/sec, 127-314 rad/sec 
33 ft/sec, 111-314 rad/sec 

3 ft/sec, 25-50 rad/sec 

11 ft/sec, 23-49 rad/sec 

37 ft/sec, 151-218 rad/sec 

16 ft/sec, 42 rad/sec 

28 ft/sec, 84-192 rad/sec 

37 ft/sec, 151-218 rad/sec 

35 



A. Fill-Time Predictions 

Fill-time predictions were made by means of a computer code as noted 
above. Predictions were made in two ways.  First, the shelter model was 
treated as if it consisted of the front room only.  Then, it was treated 
as one large room equal to the volume of the two rooms.  The fill pre- 
dictions were then made for the cases of 49% open front for a small room 
and a large room, and 20% open front for a small room and large room. 
All cases for the model shelter were predicted for 3.6, 7.5, and 10.9 
psi input pressure measured before reflection at the front of the 
model. 

Table V shows a sample set of predictions. The first heading gives 
the input parameters of entrance area (ft2), the room volume (ft'), a 
time increment of calculation (sec), ambient pressure (psi), and density 
of the initial input shock wave level after reflection (slugs/ft3). 

The second heading gives the predicted fill parameters: time (sec), 
average room pressure (psi), average room density (slugs/ft3), flow 
velocity at entrance (ft/sec), and the entrance dynamic pressure, Q 
(psi). 

The complete predictions are presented in Appendix B.  Plots of 
pressure-time for the rooms filling are shown in Figures 13-18. On 
each plot the dotted line represents the reflected shock wave as a step 
input; the solid line represents the predicted fill curve, and the 
x-symbols are the data points taken from the oscilloscope records. 
Most of the scatter is caused by the reflections of the internal dif- 
fracted shock waves as the room fills. The computer code predicts the 
average room pressure and does not allow for diffracted waves.  A more 
elaborate three-dimensional hydrocode might be used if greater accuracy 
is required. 

Fill parameters for full size room shelters are also tabulated in 
Appendix B and will be discussed later. 

B. Translation Parameters 

A simple stepwise calculation with a computer code (Ref. 1) was 
used to predict translation parameters for the model dummy when placed 
on the flow centerline of the front room. 

The method used was to calculate the drag from the predicted room 
filling parameters - entrance flow velocity and density. Coefficients 
of drag times area (Cn A, ft2) for a 168-lb man in the prone and stand- 
ing positions were taken from Reference 3. They were also assumed to 
apply to a model dummy when scaled to its area. The dummy's trans- 
lational acceleration, velocity, and distance were then calculated as 
a function of time by using the predicted dynamic pressure as a load for 
the Cp A of the dummy. Tables VII and VIII show some sample parameters. 
The remainder are given in Appendix D. 
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Table V.     Fill-Time Prediction - 49% Open,   7,5 psi   -  Front Room 

APfAi VOLUME 
Ql*77E   03 0l34720OE   ti 1 

T?MF *RFSSU?E 
9FCOMnS PS! 

TIME ^PRESSURF ^DE^STTV 
fi.^ÜOOüOE-03 oIl48i>Oi)F   u2 (U4070tluE<»02 

HEM3 U2 PPT 
•IE-82/F4 FPS PS! 

OlSOüE-OS 
0.100F-02 
ü;i^üT-02 
0;20üF-02 
0;2^0E-02 
ü;30üE-02 

0;350E-0? 
O;4OOE-O? 

O^SOF-O? 
O:*OOF-O2 
O;ISP>üE-O? 
0:60üE-02 
0.6*OE-02 
0;7JüE-ü2 

o;7"»CE-J? 
ü;«GOE-O2 

ü;Bf>0E-02 
o;oC0E-02 
0;oB»üE-C2 
ü.iaoE-oi 
OIIGSE-OI 
u;iiüE-ci 

0;i2üE-0l 
u;i25E-0l 
ü:I.^DE-CI 
u;i3fSE-^l 
u.HüE-ül 
D;I4«C-OI 

&.153E-01 
o;iftor-ot 
u;ifi5E-Cl 
u;i7üE-01 
o:i75E-m 
o;i^üE-oi 
o:i*5E-oi 

ü;IO5E-OI 
öISCöE-OI 
o;2o«e-oi 

Ü.1S3013E iil 
Qt317435E ill 
0,4A5ft4?E iil 
Qf64778frE Hl 
0fA02269F ill 
0t947821t ul 
ö,10834iE u2 
J.120A25F II2 
öjl32174^ u2 
0tl42342c i)2 
üt13l208E u 2 
o.issoise n2 
Ü|165469e n2 
0,170ft34E i»2 
0t174469E lt2 
Qji7688!SE II2 
J.177399E n2 
üJl7A4goE i»2 
j,l77574f. ..2 
Üt176483E ii2 
Qt177375E II2 
Ü.176483E i»2 
ü,177375£ «»2 
o!l76483E II2 

OJ177575E ii2 
0f176483E l| 2 
Ü|177f>7«Sp: 1.2 
0#17648?E u2 
Ü,177375E II2 

Ü.176482E II2 
0f177fl75€ i»2 
0,1764826: u2 
0.177375E II2 
Ü.176482E ,»2 
0;i77!S75E Il2 
üli76482E ii2 
Ö.177373E i»2 
0.176481E i»2 
U,177*75E II2 
U.176481E II2 
0.1^7«S7«5E   II2 

t».23ü«51E-02 
n,271fS89E-02 
i»,292754E*02 
».313059E-02 
D.332405E-O2 
».3Sü633E-02 
i'.3676l3E-ü2 
".383247E-02 
U.397459E-02 
«',41ül03E-ü2 
»i.4214i,9E-02 
U.431072E-O2 
U.439155E-02 
H.445623E-02 
<>,4-5ü426E-02 
H.453452E-02 
ut434ii95E-02 
<%4'5282ftE-02 
• >,454184E-02 
n|452ft62E-02 
n,454ü29E-ü2 
i..4525u6E-ü2 
i'i.433«74E-02 
ut45235lE-02 
u,4337l9E-u2 
U.452197E-02 
ii.453*65E-n2 
U.432043E-02 
U.433411E-02 
iif 451RR9E-0? 
U.453257E-02 
H.431736E-02 
M.4831H«>E-02 
U,4513*4E-U2 

n;432952E-02 
i'.43l43JE-02 
II#4528UCIE-02 
"f451280E-U2 
U.432M9E-02 
O|451129E-02 

0.87743ÄF. U3 
ü#8386ij4E 03 
0.81U434E o3 
Cjg732836E u3 
0g639832F u3 
ü.^91304E w3 
0t527ii43E u3 
0.46677DE ü3 
na41ut53E 1*3 
fi#33ß«18E u3 
fis306332E i»3 
0#23S101E U3 
0,212152? u3 
fj,167*57^F U3 
0.122/57F u3 
0.766873F II2 

0.161427E   u2 
•0*28674uE   u2 
Ü.342G25E   u2 

"fi.344?2uF   u2 
0.34 40 14E   u2 

■0t3444ülF   IJ2 
fig34407nE   u2 

"0.344463F   ti2 
0§345'i32E   u2 

■0.344125E   u2 
uj343'i94F   ii2 

"•».34 4SA6F   ,)2 
0g345l«>6F   u2 

"n#344M8F   u2 
ög3452l8E   U2 

•0.3447U9E   1(2 
ü.3452B«iE   '»2 

"ii834 4/7'>F   II2 
H.345541E   u2 

*0S344832E   u2 
U.3454U2E   II 2 

'0.344«92E   II 2 
0.345163F   u2 

■fit344953F   u2 

0#62C322F 01 
0.637225F ni 
0.607997» 
0.«S29944F ni 
0§45>1644F Hl 
0.3B3857F MJ 
0f31B726F fll 
0t23989öE "i 
0*2076nuF r»| 
ri.l6l828F 'il 
f.tl22366K "i 
fi.888901» 
rif61u7l3E On 
0a3853S7K Du 
n#?0997ur Uli 
rii82646«5F-Ml 
fi537C4f>3K-'i? 
f.*l295?4r-01 
0.165712F-H1 
Ö.l866?2r-Ml 
0.167931F-01 
0fl867«i5K-" 1 
0f l67985»:-ni 
f».l867«58F-i'l 
0tl68U46F-ni 
f>sl8^761F-0l 
0il68tü6F-nj 
Ö#1«6765F-01 
fitl68i66F-ui 
fj.l86768F-«M 
0ttM227F-»U 
rjtl86771F-ni 
ri#l68287F-ni 
5tl86775F-01 
Dfl68346F»ni 
otl86778F-iM 
0.1684U6F-H1 
fi.l8678ir-m 
rj,l68465F-iil 
n.l8678^F-i») 

0.432498E-02 ög343«24E   u2 fig 168325F-M 1 

37 



Table VI.  Fill-Time Prediction - 49% Open, 7.5 psi - Rear Room 
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Table VII.     Predicted Translation Parameters - Prone Position 
at Entrance - 49% Open,  7.5 psi 

T*0-R00M   M0nEL-V/A«5llFT 

SHOT   24-75-130,   7^3! 

TIME-SEC 

ojoons 
ofooio 
0,0015 
0,0020 
0,0025 
0,0030 
0.0035 
0,0040 
0,0045 
0f0050 
0f0055 
0.0060 
0f0065 
0,0070 
0,0075 

niSTAMCE-FT 

o"ooo2 
0,0007 
0,0015 
0 0026 
0.0040 
0*0036 
0f0075 
0.0094 
O.0U3 
0,0*37 
0,0159 
0,0182 
0,0206 
0 0229 
0,0253 

VELOCITY.FT/SFC      ACCEI.I-FT/9EC/SEC 

0,6625 
1,3420 
1,9891 
2,5518 
3,0334 
3.4390 
3,7747 
4,0476 
4,2647 
4,4332 
4,559Q 
4.6513 
4,7136 
4,7523 
4,7729 

1325,0051 
1356,9100 
1294,2264 
1125,4648 
963,1623 
811,1976 
671,4227 
545.7249 
434*2465 
336,9275 
253,5054 
182,8577 
124,5201 
77,3953 
41,2552 

TW0-R30H M0nEL-V/A-ol54FT 

TIME-SEC 

0 JJo005 
0 ,0010 
0 ,0015 
0 ,0020 
0 ,0025 
0 ,0030 
0 ,0035 
0 ,0040 
0 ,0045 
0 ,0050 

0, ,0055 
0( ,0060 
0, ,0065 
n( ,0070 

°1 ,0075 
n< ,0080 
n( ,0085 
°i ,0090 
°i ,0095 
°i ,oino 

°< ,0105 
°i ,0110 
n, ,0115 
o, ,0120 
o( ,0125 
n, 0130 

SHOT 24-75- 

DISTA^CE-FT     VELOC 

fl .0002 
0 ,0007 
0 ,0015 
n [0027 
n ,0042 
0, ,0060 
0, ,0080 
0 ,0103 
n ,0128 
ft .0155 

o, t0184 
ni ,0215 
ni »0246 
0 ,0280 
0 ,0314 
ft] ,0349 
o, ,0385 
(i! ,0421 
0 0458 

»1 ,0496 

»1 ,0533 
ni |0372 
ft! ,0610 
n! ,0646 
o. ,0687 
ft, 0726 

50, 7.5PS! 

TY-FT/SFC  ACCElI-FT/SEC/SEC 

6625 
3354 
0171 
6777 
2871 
6462 
3563 
8192 
2367 
6112 
9451 
240Q 
5011 
7284 
9252 
0942 
2377 
3583 
4580 
5391 
6036 
6537 
6911 
7176 
7354 
7450 

1325 ,0051 
1345 ,7464 
1363 .5397 

1321 ,0794 
1216 ,8688 
1116 ,2196 
1020, ,2012 
925 ,6826 
635 ,0434 
748 ,9706 
667, ,8322 
591, ,6107 
520, ,4769 
454, ,5165 
393, ,6016 
337, ,9433 
287, ,1161 

241, ,0862 
199, ,4326 
162, ,1315 
129, ,1533 
too, ,0708 

7*i ,6608 
53, ,3650 
35t t3077 

20, ,9135 
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Table VIII.  Predicted Translation Parameters - Standing 
Position at Entrance - 49% Open, 7.5 psi 

TWG-ROüM   MüDEL-V/A*5.lFT 

SHDT   24-75-150 f   7.5PS1 

TlMf-SfcC DlSTANCt^FT VtIUC1TY-FT/SEC      ACCFL .-FT/SFI/LEI 

0.3305 0,0013 5.0962 10192.3473 
0.3310 0.0051 10.2664 103*0.5206 
0.331:> 0.3115 15.1298 9726.^587 
0.302Ü 0.0201 19.2966 Ö333.7259 
0.3025 0.03C6 22.B355 7017.6688 
0.3330 0.0427 25.7083 5805.7643 
0.3035 0.0562 28.0640 '»711.4057 
0.0040 0.0707 29.9368 374^.5104 
0.3345 0.0863 31.38°4 2905.156Ö 
0.3350 0.102Ü 32.4827 2186.5613 
0.3055 0.1184 33.2752 1585.0039 
0.3060 0.1352 33.8197 1089.1154 
0.3365 0.1522 34.1664 693.4219 
0.337C 3.1693 34.3605 386.1500 
0.3075 0.186D 34.4^59 170.8279 
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Table VIII. (Cont'd) Predicted Translation Parameters - Standing 
Position at Entrance - 49% Open, 7.5 psi 

TXT-RinM   MrjnEL-v/A-8*54FT 

SHOT   24-75-15ft,    7Ü5PST 

TIME-SEC ftlSTAMCE-FT V/ELOCJTY..FT/SFC *ncEL*-FT 

o * n ft n 5 ft^ftftii 5J0962 iniQ2J3^73 
nfnnin ft.0051 1ft.2170 J0243.^5ft2 
o   o ri j «> n.0116 15^35ft4 10264^9989 
ft,ft02ft n*0204 20,2627 98?4^6208 
n # 0 r. 2 *? «,0316 24,7331 8040,7701 
n t n r, 3 n ft, ft4f)ft 28,7755 8ftA4.0374 
ofnn3e» ft,"i603 32fdft8ft 72*4,0489 
n   noHO ft.ft773 39,691* *4*7.7338 
f»# n n A 5 ft^ft959 38,52*6 •S7»;3*,5in3 
o f ft o 5 n IMl5i 41.0633 50*9.2711 
r.f nof.s njI J6o 43^2806 4434J6606 
nfno^n 0^1500 45,204« 3848,39*4 
r 11 o n * 5 0,182" 46,86ftS 3311,4246 
ntao7n ft,?05« 48.2716 ?«?2,2163 
n f o 0 7 r> ftf?3ft2 4Q§4614 2379,5105 
n f ft n A n 0.?552 50a4927 10*2,7477 
n f 0 ft P. 5 0.2806 51,2671 1628.626* 
f > # ft ft Q ft 0*3064 51.9246 1315.13^7 
ft     ftftQ5 0.332$ 52,444? lft*9,1509 
r •   ft i n ft ft^SRB 52f8440 799,6028 
ft   ftin«? 0.3053 53.Ml* 5O4.Q012 
o t o i i n ft*4i20 53^3524 421>ft03 
ftf fti i*> 0 f 4 3 ft 7 53,4024 2Aft,^587 
ft.ftl2ft n,^6 1 53.5763 167,«248 
o f ft l 2 r> ftg4Q22 53,518] 83,5*77 
5.0130 0.5100 53.532? 28.3408 
0,0135 ^; ,S4C>Q 53^6332 1 J03ft5 
ft#fti4ft n.5727 53.5374 8.3504 
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Figure 19 compares the maximum predicted translational velocity at 
the entrance with the average dummy velocities measured. The important 
thing to notice is that higher translational velocities are predicted 
and measured for the longer fill time as seen from the case for the 20% 
open front compared to the 49% open front. 

V.  SUMMARY AND CONCLUSIONS 

This section will summarize the experiment and show some predictions 
for full size room shelters. 

A. Summary of Experiment 

A l/12th scale two-room shelter model was exposed to shock waves 
for a reflected position at the end of the BRL 24-Inch Shock Tube. 
Dummy models were placed in the first room of the model shelter and the 
motion caused by the shock wave filling process was observed with a 
high speed camera. 

Pressure-time fill records were recorded by transducers in both 
rooms of the shelter model.  Computer code predictions of the filling 
process were made and compared to the experimental filling. Some 
translational parameters were predicted for the position near the 
entrance and compared to the observed motion of the model dummy which 
had been positioned on the centerline of the room. 

Table IX summarizes the experimental cases tested and lists the 
cases of corresponding full size predictions. The latter are described 
in the next section. 

B. Predictions for Full Size Shelters 

Again, as for the shelter model, pressure-time filling predictions 
were made for a full size two-room shelter exposed to reflected blast 
pressure from an assumed 1-MT source.  Reference 4 was used as a guide 
for an assumed wave form and duration at each of the input pressure 
levels of 3, 7, and 10 psi before reflection. 

Figures 20 - 25 are plots of these input waves and the predicted 
pressure-time filling as given in the tables of Appendix C for other 
full size room shelters. 

Again, as for the model dummy, maximum translation parameters for a 
168-lb man were calculated for a position near the entrance. Tables X 
-and XI list sample cases; the remaining tables are given in Appendix E. 

hH.  L.  Brode,   "A Review of Nuclear Explosion Phenomena Pertinent to 
Protective Construction/' Rand Document No.  R-425-PR ECD-AD 601139, 
Rand Corp.,  Los Angeles,  California, May 1964. 
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Table IX.  Summary of Model and Shelter Parameters 

Model or Shelter 
Input 

Pressure, psi 

Model-Front Room 
49% Open Front 

3.6 
7.5 

10.9 

Model-Both Rooms 
49% Open Front 

3.6 

7.5 
10.9 

Model-Front Room 
20% Open Front 

3.6 
7.5 

10.9 

Model-Both Rooms 
20% Open Front 

3.6 
7.5 

10.9 

Full Size Shelter 
Front Room-49% Open 
Front 

3.0 
7.0 

10.0 

Full Size Shelter 
Both Rooms-49% Open 
Front 

3.0 

7.0 
10.0 

Full Size Shelter 
Front Room - 20% 
Open Front 

3.0 
7.0 
10.0 

Full Size Shelter 
Both Rooms - 20% 
Open Front 

3.0 
7.0 

10.0 

Size 
Entrance   Volume    Fill 
Area    Area, ft Time,sec Remarks 

tn 

. 2 
30 x 10 x 10 in.   97.5 in 

. 2 
50 x 20 x 10 in.   97.5 in 

, 2 
30 x 10 x 10 in.  40.0 in 

. 2 
50 x 20 x 10 in.  40.0 in 

30 x 20 x 10 ft   97.5 ft' 

30 x 20 x 10 ft   40 ft' 

50 x 20 x 10 ft   40 ft' 

5.12 

8.54 

12.5 

20.83 

61.4 

50 x 20 x 10 ft   97.5 ft    102.5 

150 

250 

0065 
0085 
0095 

0.28 lb dummy 

0115 

014 
0155 

CD A = 0.013 ft 
for prone. 

CD A = 0.10 ft
2 

for standing 

0175 
021 
023 

029 
035 
038 

075 
095 
100 

168 lb man 

115 Cj) A = 1.2 ft2 

for prone 

C^ A = 9 ft2 

for standing 

145 
155 

165 
195 
215 

1-MT 
blast wave 

255 
295 
315 
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Table X.  Predicted Translation Parameters - Prone at Entrance - 
49% Open, 1-MT, 7 psi 

TWO-ROOM «HFLTER-V/A»6il3FT 

i-MT, 7PSI 

VELOCITY^FT/SFC      ACCEU-FT/SEC/SEC TIME-SEC MSTAMCE-FT 

ojoion ojot'oo 
0f0200 0.0395 
0f0300 0,0861 
0f0400 
0f0500 

o;i453 
0.2136 

o,06no 
0.0700 

0,2876 
0,3656 

1,9954 
3,9151 
5,3905 
6*4632 
7,1945 
7,651? 
7,«981 

199,5441 
191,9644 
14755407 
107^2723 
73,1246 
45,6758 
24,6862 

TIME-SEC 

ojoino 
0,0200 
0,0300 
0,0400 
0f0500 
0f0600 
0f0700 
0,0800 
0f0900 
0,1000 
0,1100 
0,1200 
0,1300 

THI-ROOM SHFLTEP-V/A-102.6FT 

1-MT, 7*S! 

DISTANCE-FT      VELOCITY-FT/SFC 

ojoioo 
0f0401 
0,0892 
0,1550 
0,2345 
0^3255 
0.4257 
0^5330 
0^6458 
o!7625 
0,8820 
1,0031 
1.1252 

1,9954 
4,0222 
5,6138 
7,3276 
8,5868 
9.6097 

10f4207 
11,0456 
11^5098 
11,8382 
12,0534 
12,1782 
12.2332 

ACCEl*-FT/3EC/SEC 

199^5441 
202,6736 
179.1606 
151,3803 
125.9230 
102^2864 
81,0994 
62,4959 
46^4177 
32,8342 
21,5273 
12,4758 
5,4969 
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Table XI.     Predicted Translation Parameters  -  Standing at 
Entrance - 49% Open,   1-MT,   7 psi 

J-MT,    7»S! 

TIMf.scC niSTAYCE.FT VPLHC]TY-FJ/SFC     *nCElI-rT/$EC/5FC 

^i°lnn *Jft74* 14*365* |4Q**«»»n4 
nf*2nn nf204n 2ß,*67« nontloQ3 

%^nn &.63S7 30.0M4 in,9>Mi 
Offtinn 1 i" f> ?S o 4 46^08?! 7*1^7*02 
f'#ne>nn 1,^42* 50,5523 4*6,09R* 
0.0*00 ?t1ftn* 53.0073 2M.5HÄ5 
•^.0700 P.5077 54.2*1* JH.4241 

TWT-R-m*   ftMELTE9»V/A«102.*rT 

J-*T,    7»*! 

TIME-SEC niSTAM2p-FT VEL^CJTY-FT/SFC      ACCEL.!«^ T/S£C/S€f 

o * n i n n 

0,1300 
n f n 4 n n 
o   0=500 

n t n 6o n 
n , (i 7 n o 
o   n A n o 
o f n Q n n 
o * i n n n 
o f l i n n 

n.i?,no 

n,V4« 14,365* 1 «06,5*04 
nt/OP,i 29.6797 14 7 1.30*4 
*t6574 «2,1**1 1 2io,*3Q2 
1,1209 52t30G0 mi 1,7947 
1,6931 60.333« «02.7309 
?;^?73 66*519« M«*->0*;3 
ifntt56 7lf 13G* 461,7414 
3J7435 74.44R«; 331.1705 
4^ 4003 76*6971 224,4953 
c>;273? 78*10*6 14UU*S 
6,05*2 78, **i«S 77,2*29 
*;*aft7 79.2053 32.3*45 
7#6«in 79.2630 5.7717 
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Figures 26 and 27 show the translational velocity for the prone and 
standing positions for the man. They have been calculated for the full 
entrance flow conditions as a function of the percentage of open front. 

Again, the predicted velocities are higher for the longer fill times 
as seen from the case for the 20% open front. 
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Figure 26.  Predicted Translational Velocity for a 168-lb Man Prone 
at Entrance 
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figure 27. 

80 120 160 200 
TIME ,   MILLISECONDS 

Predicted Translational Velocity for a 168-lb Man Standing 
at Entrance 
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APPENDIX A 

HIGH SPEED PHOTOGRAPHS 
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SHOT  24-75- 148 
FRAME   NUMBER TIME, MSEC FRAME   NUMBER        TIME,  MSEC 

i% 
0.2 85 444 n 

105 54.8 

145 75.6 

65 34.0 96  4 

Figure A-l.  49% Open Front-Prone on 6-inch Line, 10.4 psi 
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SHOT 24-73- 146 
FRAME NUMBER TIME, MSEC FRAME   NUMBER 

0 

TIME, MSEC 

0.4 256 133.5 

36 164. 7 

116 60.7 3 36 175 I 

156 81.5 376 195.9 

Figure A-2.     49% Open Front-Prone on  12-inch  Line,   7.5 psi 
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FRAME   NUMBER 
SHOT 24-75-145 

TIME, MSEC FRAME   NUMBER TIME, MSEC 

0.4 180 94.0 

60 31.6 260 135.6 

-V 
*. 

100 52.6 300 156 4 

^\ 

140 73.2 360 1876 

Figure A-3.  49% Open Front-Prone on 12-inch Line, 11.1 psi 
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SHOT 24-75-149 
FRAME NUMBER TIME,MSEC. FRAME  NUMBER TIME , MSEC. 

0.2 125 65.2 

28 185 96.4 

25 13.2 285 14 8.4 

65 34 325 169 2 

Figure A-4.     49% Open Front-Standing on 6-inch Line,   3.6 psi 
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SHOT 24-75-151 
FRAME  NUMBER            TIME, MSEC.                   FRAME NUMBER TIME,MSEC 

220 114.8 

21.2                        320 116 8 

120 62.6 420 218.8 

Rrii 
<* 

140 73.2 500 260 4 

Figure A-5.     49% Open  Front-Standing on  12-inch  Line,   3.5 psi 
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SHOT   24- 75-153 
FRAME   NUMBER TIME,MSEC FRAME  NUMBER TIME, MSEC 

234 4 

Figure A-6.     49% Open  Front-Standing on   12-inch  Line,   7.7  psi 
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SHOT 24-75-154 
FRAME   NUMBER TIME,MSEC FRAME NUMBER TIME.MSEC 

50 264 

r 

60 31.6 

\ 

16.0 70 36.8 

\: igure A-7.  49% Open Front-Standing on 12-inch Lino, 11.6 psi 
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FRAME   NUMBER 
SHOT 24-75-154 

TIME, MSEC FRAME   NUMBER TIME, MSEC 

110 57.2 

78. 4 350 182.4 

Figure A-7.   (Cont'd)     49% Open  Front-Standing on  12-inch  Line,   11.6  psi 
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SHOT 24-75-167 
FRAME   NUMBER TIME, MSEC FRAME   NUMBER TIME, MSEC 

284 46 5 

205 105  8 

Figure A-8.     20% Open Front-Prone on 6-inch  Line,   3.5 psi 
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FRAME NUMBER 
SHOT 24-75-169 

TIME, MSEC FRAME  NUMBER TIME.MSEC 

51 26.2 121 61.9 

Figure A-9.     20% Open  Front-Prone on  6-inch  Line,   11.4  psi 
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FRAME   NUMBER 
SHOT   24-75-165 

TIME, MSEC FRAME   NUMBER TIME,MSEC 

24 3 126   8 

Figure A-10.     20% Open  Front-Prone  on   12-inch  Line,   11.1  psi 
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SHOT   24-75-168 
FRAME   NUMBER TIME.MSEC FRAME   NUMBER TIME,MSEC 

320 

Figure A*ll.  20% Open Front-Standing on 6-inch Line, 3.4 psi 
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SHOT  24-75-170 
FRAME   NUMBER TIME,MSEC FRAME 

0.2 

Figure A-12.     20% Open Front-Standing on 6-inch Line,   10.6 psi 
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FRAME NUMBER 
SHOT   24-75-164 

TIME,MSEC FRAME   NUMBER TIME.MSEC 

48 9 

Figure A-13.  20% Open Front-Standing on 12-inch Line, 11.1 psi 
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SHOT   24-75-173 
FRAME   NUMBER TIME.MSEC FRAME   NUMBER TIME,MSEC 

9 4 

Figure A-14.  20% Open Front-Standing on 18-inch Line, 3.7 psi 
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SHOT   24-75-171 
FRAME   NUMBER TIME, MSEC FRAME   NUMBER TIME,MSEC 

3, 

13 7.3 44 

7. 5 

23.1 

23 12 4 64 

Figure A-15.     20% Open Front-Standing on  18-inch  Line,   10.6 psi 

33 4 
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FRAME   NUMBER TIME,MSEC 

K.      ■ 

^^^^^^^^^^^" 

B   » -^   ■ 

SHOT  24-75-180 
FRAME   NUMB TIME, MSEC 

64.2 

ÜL.. 

395 205.8 

Figure A-16.     20% Open Front   -  47% Open  Back-Prone on  12-inch  Line,   7.3 psi 
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SHOT 24-75-181 
.MSEC FRAME   NUMBER TIME,MSEC 

0 
1 

0.4 

iflkes M 

157 82.0 

Figure A-17.     20% Open  Front-47% Open  Back-Prone on  12-inch  Line,   10.6 psi 
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SHOT  24-75-182 
FRAME   NUMBER TIME .MSEC FRAME   NUMBER TIME,MSEC 

20 10  8 

■ ^^1 

jJ^D 
■ *4sii!j 

60 31.6 

^H|| 
^L 

212 42.0 

Figure A-18.     20% Open  Front   -  47% Open  Back-Standing on   12-inch  Line,   3.5 psi 
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FRAME  NUMBER 
SHOT   24-75-183 

TIME, MSEC FRAME TIME .MSEC 

23 8 

Figure A-19.     20% Open Front  -  47% Open  Back-Standing on  12-inch Line,   7.6 psi 
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APPENDIX B 

TABLES OF PREDICTED FILL PARAMETERS FOR MODEL 
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Table B-I.    Fill-Time Prediction - 49% Open,  3.6 psi  - Front Room 

A9FA1 
0:ft77E   00 

TTMf 

0.34720OE   ill 

PRESSURE 
PS! 

. TIME 
0.500000E-03 

HEN3 
UF-S2/F4 

.PPESSMPp 
0.i5uoooF u2 

U2 
FPS 

„DENSITY 
fi.3l&UUbF-n? 

DPT 
PST 

u;*00E-O3 
0;iC0E-02 
ü;iS0E-e2 
0I2C0E-02 
U.2S0E-02 
ü:3WOE-02 
0.350E-02 
O;^CCE-O2 

ü;4-»CE-O2 
G.5Güf>02 
D.55tE-G2 
ü;^OUE-CP 
0;6^0E-O2 
0;7C0F-02 
0.75QE-02 
l.^CGE-O? 

o;ooOE-n2 
u^OF-.j? 
0*.1COE-01 

ü;UOE-OI 
ö ; 11 ■> F - J l 
0I120E-O1 
GI12SF-Ü1 
o;i33F-31 

ü^HCE-01 
o;i45r-oi 
Ü.150E-01 
U:I55F.-OI 
U.lftOE-01 
o;i*»^E-01 
0.17JE-01 
u;i7TF-ül 
o;ncR-oi 
u;i*5F-oi 
O;IOUF-JI 

0;;i95F-Ül 
0I200E-O1 
0;205E-01 
0-210E-01 
0I215F-01 
0;220E-01 
0;22*E-01 

0tlC434iH .,1 
0j203017F hl 
0.295393E iil 
ol3BOQ*7E iil 
0f45Q35*E „1 
Gt530?75F »I 
u.*935C3F iil 
GfM8873E Hl 
jf*05748E iil 
G.735487E iil 
„j 7'.* 4 irF ii) 

09?*A7C*C   '•! 
„fn*i*29F tll 

üt7afiftQ4E iil 
1*1*03*49* i»l 
Gf79(S558£   i.i 

a'7Qft!!S4€   i.i 
j?«03*9:*E i.i 
0,70*557*: iil 

u>C36Q^E iil 
ü;7Qf>55S«i i»l 
utfl03*9_iF i,l 
üf7Qft555E Hl 
Üf«H36Qi}t iil 
Of79ft555E nl 
Üf*03rt9t)E nl 
ü.7Qft554E nl 
*j|*0 3ft9»lE ill 
0,796553* nl 
üi8n3*9«>F iil 
Jf79*553F Hl 
0,813*9^ ill 
Oj79ft552E ill 
ut«njiS9<i£   in 

Of79*55lE nl 
Of8n3*9.)E nl 

0,7Ofi55*E nl 
Oj«n3^0f?E ill 
Üt7O<S5!>0E „i 
oJan3<so^E tu 
Ot74fi549E nl 
„,^n359-)E   ui 
j;7>*548E    Ul 
0,8T3ft9»jE    i»l 

ii.245<t26E>02 
O.259G69E-02 
".271M1E-02 

'».283673E-02 
".29451iE-02 

H.3U4316E-02 
I..313058E-02 
«'.32U714E-02 
««.327264E-02 
U.332589E-02 
(i..nf>965E-02 

«.,340047E-02 
II,341«34E-02 

".341131E-U2 
t»,34?li67E-02 
H.34irii2E-0? 
i'.34l9Q9E-n* 
II.34U939E-U2 
• ••341925E-02 
'•.34u«5ftE-M2 
••.341852E-Ü2 
ii,34u704E-H? 
ii.34l75oE-n? 
«•,34ü722E-02 
• ••3417u«E-n2 
n;34u^5uE-ü2 
■ '.341*36E-02 
u.34ü^75E-ü2 
O.341565E-02 
ü,34u*ü6E»02 
n,34l4Q3E-n2 
'»,34ü435E-n2 
i»f341422E-02 
ii.34u364E-n2 
D.341351E-02 
i«,34ü293E-02 
u,3412&üE-02 
"•34u222E-02 
U.34121UE-02 

>'t34ül52E-02 
".341139E-02 
II.34U082E-02 
«».341069E-02 
n;34oiil2E-02 
t»#34ü909E-02 

0f6314ftHF   u3 0^324436F    n 1 
0,569l71F u3 

0f5lu5B7F 03 
0#455484E U3 
0t4u3597F tl3 
0#354fS25E u3 
0f3ü8242F u3 
G§264ii92F i»3 
o#221781E u3 
n$18uA5ftF u3 
0jHü734F i#3 

i»#l004<taE u3 
0.578236F o2 

"r..211l31F u2 
•..3U2439F .«2 

"r»t316972F i»2 
i'f3l8397F u2 

-U#317rUAE U2 
ri83lH402E u2 

"ü.317«>5uE o2 
üj[318437F «i2 

■0.317985F U2 
I..318473F u2 

"fi.3l8ii?uE u2 
0f3l85il7F ii2 

"0g318»i54F II2 

fi#3l8542E o2 
~Ot31ft109e ü2 

0^318577E   il2 
"'it3l8124E   U2 
0.318*12* ii2 

"0.318158E U2 
0#318546E ii2 

"üt3l8192E u2 
0.318*81F U2 

"f».318?27F i»2 
•)t3l87l5F 02 

•rij3l82ME ii2 
o,318/49E u2 

•fi.3l8995F ii2 
0f3l8?B3F u2 

•0#31«329E 02 
0S31*817E 02 

-fit318362F o2 
0.318H51E 02 

fif276556E Ml 
0f232249F oi 
0.191932E oi 
0§l«579bC oi 
0.123837F 01 
0§959575F o.. 
0#72uG49F im 
0.517367E Oi. 
0t34Q447F Oi» 
08214293F Oi. 
O.Uü337r in. 
0#3^789oF-01 
0#52882ir-0? 
n#l0b900r-oj 
0tll9197r-ni 
0tlll8l7r-oi 
0#ll9883r-oi 
Otl 1 182H-01 
0.119883F-01 
0*1 1 1845K-01 

fi.l I9884f>01 
0-lll87LF-01 

f).ll98B5K-01 
r»f 1 1 1895r.l)l 
nfl 19886F-H1 
n#111919F-oi 
r»8it9887r-oi 
Of 1 t1943F-01 
0#119888F-01 
n#i U988r-ni 
0.119889F-O1 
0#lU992r-01 
f. gl 1988 9F-0 1 
0,1 12U16F-01 
0.1 1989LF-01 
Otll204LF-01 
0,1 19891F-IM 
0|112084F-01 
0.119892F-O1 
0,1 12088F-01 
0#119893r-01 
0t1121l2F-oi 
0§1 19894F-01 
0.112136F-01 
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Tabl e B-II.     Fill-Time I Prediction  -  49% Open, 3.6 psi   - Rear Room 

APfAl vni IIME • TIME PPE^SMRF ^PEMSTTV 
0IA77E   00 Ö.57H703E Ml H.50ÖUUÜE-03 0 »IBOUOOC •)2 0 .318UM0F-0? 

TIMf PRF88U9E HEW3 US DPT 
SFCHKjns P3T HF-S2/F4 FPS PST 

o:?SOüE-03 oJftPftOltrE HO H.239A55E-02 n [63H60F 113 0 [324436F   01 
0.1C0E-O2 0t12323!JF Hl O.248039E-02 o |594i»lw?F u3 0 ,293^117^:   01 
O:I«SOE-C2 0§1M757E dl 0.25613GE-02 ri B!557Q46F u3 0 .267988F   OJ 
0.200E-02 G,23804?E •11 H.263P12E-02 0 ,32321IF u3 0, ,241697F   01 
0;250E-O2 0f2OlQ»2E Hl •».27137QE-02 °I >4R9757F U3 °l J216816E   01 
0;300E-02 0.343484E 01 o,27849uE-02 °( p417«S31E U3 "( .193397F   01 
0;3!SüE-02 0.3Q2472E dl 0.285264E-02 °i J426471F u3 °l ,171467F   01 
0;^OCF-02 ol43R88lE (>1 o,29168QE-02 0, J396H17F u3 0 |151U28F   01 
0;4!50E-0? 0j482ft'SfSE 111 0.297732E-02 °i |367^02E »»3 °l J132071F   01 
OI500E-02 0,5?37f>4E "1 11.333415E-0? o, .339K6UF u3 o, P1145ft9F   01 
O.^OE-02 0t5*2139E 111 0.308722E-02 o, >312*2?F U3 n, |984874r   (III 
0;ft00E-O? 0.5977B1E 111 0,313650E-02 °i »286U6F u3 0, /37846E   Ou 
O;ä^OE-O2 0jft30ftSftE 111 «».318193E-0? 0, j26U969F U3 ni ,704147F   0«, 
0;700E-02 Oj6*0745E 111 U.322355E-02 °< ,236?0!5F U3 °i ̂ B3295F   On 
ü;7*0F-32 GfA«*027E 111 t»,326127E-0? o< »212H43E •i3 0, ,474807F   0«. 
O;«OOE-O2 0J7124«7E 111 o.3298u9E-02 °< |1A840AE o3 n, >37R216F   0«. 
o;^^üE-02 Q.734U3E 111 o.33?4Q8E-02 0, ,163193E u3 °j t293b79F   On 
O;QOOE-O2 0|7!52«53E 111 i»l33509üE-02 °J ,14?302E U3 o( 2189Q8F   ni» 
0I950E-32 0.7687G9E 111 i'f337282E-02 U, ,119^n2F u3 Of ,155629F   0«. 
O.lGüF-Ol 0|7«lft2r>E 111 ".339088E-02 f'i J969151F •12 °l ,l027oor   On 
0I1C5E-01 0t7QlfSl?E UJ Of34ü43«5E-02 °< »73910*f |.2 n, >ft0b384r*-'i 1 
0.110E-01 0.7O8233F 111 H.341364E-02 0, ,800^43^ u2 ni j276243r-01 
o:il?5E-Ol U.801299E 111 0.341788F-02 0, .22801RF u2 o< 673763E-02 
0:i20E-01 üj70R78?F Ml nj34Hi2E-02 "tl, , 1«RH0*SE u2 oj J421541F-0? 
0il25E-01 0,801328E 111 0.341766E-02 °l J100794F 0 2 n, j40l7R7r-02 
O;I^OE-OI 0.7O8783E Hi • •I341383E-02 p°l |19ii^34F ii 2 0, ,43l083r-02 
G'.IJBE-Ol 0tA0132*E HI ii.34174üE-02 0, l10u^37F i»2 °i ,401549^-02 
O^oE-Ol 0f798763E Dl D.341359E-02 "0, ̂ 00^40^ U2 °( p43l074K-o? 
O;H5F-OI 0#«0132*F Hi i'.3417l4E-02 0, jl<Ji)745F ii2 D, ̂ OlSMC-o? 
0;if>CE-01 0*798783E HI H.341333E-02 

"öj 
JlQiJM7F U2 r'i (43lU7«E-»2 

0gl!S5E-Ql ötBni32ftE HI 0.341888E-02 u\ ,10U7«J2E u2 Ö| »401613F-0? 
O.l^üF-01 üJ7Q«763E «11 0.3413u7E-02 "0, |10Uh?>'SF ii2 n |43lUT6f>02 
Oll^RE-Ol Q.801328E ill i).341ftfilE-'»2 0, .10H76UF u2 0, >40l64«r-«l? 
0.170E-01 0.7Q8783E 01 u.34i2ftüE-n? "°1 ,190663c (12 0 |43lU78r-0? 
O;I7*E-OI 0jßni32SE 111 U.341IS35E-02 °l ,19U76AF u2 0, >40l677F-02 
ü.lAüE-01 U,70878?E '»1 <»,341254E-02 

"r»l ,10uh7uE u2 0, ,43l079F-o? 
0:i«5E-Ol Q.8Q1321E 111 0.3416u9E-02 °1 ,10u775E ii 2 r,l J4017U9F-02 
u;i90E-Ul Ü.798762E 

G,AQi32<*.E 
111 «».341228E-02 "n, 19ü67«E u2 0, ,43l06oF-o? 

G^1Q?E-01 111 u.341*83E-02 ui ,10ü783F u2 nl ,401741F;-ü? 
OI20ÜE-01 QI798782E 111 M,3412U2E-U2 "o« JOU685F u2 o. f43lüRlF-02 
0.2C"5E-01 0tfiHl329E 111 0,341*57E-02 0| ,19U790E u2 0, .401773F-0? 
O;2IOE-OI 0,7OR7A?E 111 «',341176E-02 "0, ,19U^93F u2 0, ,431082E-02 
0;21SF-iM Of*0132SC til »«341Ü31E-02 °l |19u79RF • 12 0, (401Rn5K-0? 
0;220E-01 Ü.70R762E 111 i'.34115iiE-02 "°1 19Q700E u2 0 J t

43lU83C-0? 
0;225E-Ul 0fA4l32%£ 111 i..341«^u5E-02 G« .IQiiftO'SF u2 ö, .401836F-02 
0;23üF-0i 0,70R7ft2E 111 «••341124E-02 "°l 10u70«F u2 f», ,43lb85F-02 
o;235E-01 l)t90i32*E 111 •I.341479E-02 0, 10UR13F u2 °s ,401888^-0? 
o;240E-01 j;70R76?E 111 ".341098E-U2 "°I 19U715F u2 °l ,43lu86F-02 
o;245E-01 Öt80J32i€ 111 ".341453E-02 0« 190H2UE u2 o. ,40l9UtF-!l? 
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Table B-III.    Fill-Time Prediction - 49% Open,  10.9 psi  - Front Room 

APFA1 
0>77E   00 

TIME 
SF^nins 

yoi lint 
0.3*72Ct>E   Hi 

PRESSURE 
PS! 

TIMf 
»».*0U0ooE-o3 

UE»8?/M 

.PPES8IIRF 
0.1*o.»OoF   o2 

lit 
FPS 

.DENSITY 
O.S0400bP-n? 

T)PT 
PS! 

O^OüE-OJ 
OllQUE-0? 

0;i^0E-02 
O;2OOE-O? 

o;?»*uE-02 
o;300E-32 
0l3*0E-O2 
O.4U0F-02 
0;^*>üE-02 
0;S3uE-0? 
o;*«50E-02 
o;6juc-u2 
ü;ft*sor-o2 
ü;7CüF-^2 

0;7->üF-'j2 
O:^üOE-O? 
ülR'SjF-)* 
0;O00F-.j2 
0;o?iüF-02 
(Ü10QE-01 
o;ia5F.-oi 
ü;IIüF-OI 

o;ii5E-oi 
ö;I2OF-OI 

U.125E-01 
O.noE-01 
öji35C-ai 
OilAüF-Ol 
u; 14->E-01 
O^HuE-Ol 
0;i5f5E-ül 
O^lftOF-Ol 

ü;I7CE-OI 
0:i7*5E-Jl 
üIlflOF-ül 
0;iftSE-01 
0;i9üE-01 
ü;i95F-01 
o;20QE-0l 
O^üSF-Ul 
u^lGF-Ol 
ü:2i*F-01 
G.22UE-U1 

0li74!S3.->E   iii 
0.3A4963E   lij 

o!97l92K Hl 
0.7Q5B71E i»l 
0;i037l?E II2 

jJl27ft72E i»2 
0#1*0*23E II2 
0f17233l€ II2 

UtJ92AG7*: t»2 
Jf2il3C7r ii2 
Jf22«32lF .,2 
Ut243!S68E M2 
ü?2*ft9R7£ o2 
0.2AR*33E ».? 
0j27Ai«SlE ..2 
0^2***47? 111 
ot29i?uftE »a 
0t2OR0CnE n2 
0.2OS03QE o2 
Of204ft9?f: II2 

0,29*57296 u2 
Oj2<M22QE i»2 
ÜJ29KR89E i»2 
0t2O423lE o2 
0,295Rft9E II2 
0.2O4231E u2 
0,2958*^ i»2 
0?29423oE fi2 
U^^SR^QE ii2 
0.294230E .12 
Üf29*R69E n2 

0??3423!»e   "2 
Q;29«S849E   i»2 
0i2O4?20E   o2 
uf20*Rft9F   II2 
0,2942296 i.2 
Jt2Qfi«6Q€ u2 
Of294229E u2 
Ot29»5Rft9E i,2 
U.?0422RE II2 

j;20f»R7t»E 'i2 
&f2<»432*€ o2 
o.?l->"JB7')E i»2 
w#?o4228E i»2 
j#2^!SA7r-E u2 

i..2«S2P7SE-0? 
I..27A343E-02 

u.3üliu6E-ü2 
»».327244E-H2 
»'.354723E-02 
O.3R1*8UE-M2 

■ ».4J7A54E-02 
»i.43?^4üE-02 
o.4*S4o*E-02 
n.47A«5R4E-02 
■ •.495R54E-02 
»'.M3122E-0? 
i..^2R32uE-U2 
'».•S4i397E-n2 
• •.««523U9E-02 
«Ö61üo7E-02 
n.«S674lftE-02 
u,571372E-02 
•".«71417E-U2 
n.'57u97iE-U2 
<'f*7?146E-02 
I07U221E-U2 

t»,572079E-02 
0t«6OO77E-02 
t».-571«32E-n2 
u,5iS973uE-02 
iO71M*E-02 
u.»5694R5E-ü2 
n.*71342E-02 
o.«*6924lE-02 
o.*7i098E-02 
i.t»5ft8O97E-02 
«I.!57ü«*S^E-02 

u.«ift87!55E-u2 
M.S7UM2E-02 
1O68M3E-02 
u.*7u37lE-02 
i».B5fiR272E-02 
iit57ul3üE-02 
u.Sft8o32E-02 
u.«ift9R9üE-02 
I..587792E-02 
i..'S'>9ft5lE-02 
i..*R7!5«54E-02 
ti.«S6Q4i3E-02 

üi972«to?SE u3 
O.Q^^OQE   u3 

u^937nilE u3 
nt91835'»F o3 
D,897l83F i»3 
f.g«24098F u3 
I..74I.017F o3 
ri.ft*212*F o3 
0#5A«431F u3 
0§519*43F ii3 
üi4«S5U87E i)3 
d.394(S2«SF i)3 
o§337*6AF ü3 
f.:283867F o3 
0j232i)l3E u3 
i)#l*194RF u3 
nt132379E »3 
Ö.8U9839E u2 
0t9l3R85E   uO 

•r»t8uiiR69E ul 
0#2391ftoF   i»2 

■0.3^548«SF »2 
oJJ37R49oF   u2 

"0t37742i»F «)2 
0.378M72F   U2 

■0.377477F i)2 
i.#37816oF   u2 
'0,3771*91 u2 
Gg37A247F o2 
V..377M9F u2 
0t378333F u2 

-nt377735E u2 
0S378419F u2 

"U.377820F u2 
rif37R?S04F   u2 

■0.377905F u2 
l)f37R^9üE   u2 

'0t377O9i)E o2 
(>#378*7*E   u2 

'n4378^7«F o2 
0f3787ftoF   02 

■0t37*l«59F 02 
0.378R4SF   o2 

■0.37R243E U2 
0Ä378029E   02 

n§7Rlü22K 01 
0.795574F   01 

n*827147F MI 

n§854912F f«l 
ni87802,5r »«1 
r.#79734ir ||] 
0.685917C i»l 
n#S797«S9r it] 
0#48l2*8f 01 
M§391S9üF m 
0f3123l7F "i 
n.242689F |f] 
0§182773E «M 
0.132117E fll 
0JJ901656F <)*> 
0.f5636n3r n.i 
r)$302156E Mo 
0.114127E m, 
0al4M«57C-"rf 
ntl27i86F-M2 
0#l0004fiF-ni 
0f2368l9F-01 
üt25ü386E-oi 
0t282558E-Mt 
0.249833E-01 
0.282522F-01 
ft.24995üF-lM 
r.t282529F-i'l 
0t25tUft4r-'H 
0#282537r-nj 
Of25ül78F-Ml 
0t282544F:-ni 
0s2?»0291F-ui 
f>I?82552r"-oi 
f»f25u405F-Ml 
0.282559E-M1 
Of25b5l7F-Ml 
0t282566F-Ml 
O025L63tE-ni 
Ot282573F-01 
Of25t742E-n| 
nf28258tF.Ml 
0.25t854r-'Jl 
0,?R25R8F-M1 
0.2ÖC98^F-Ml 
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Table B-IV.     Fill-Time Prediction - 49% Open,   10.9 psi  - Rear Room 

APFA1 
0;(S77f   00 

TTMF 
SFCOMPS 

O;IOOF:-O2 
O;I«IüE-O2 
0I200E-02 
0;2*QE-02 
o;300E-02 
0;3«iOE-02 
o;4uoc-o? 

O;*SOOE-O2 
o;fis*E*e2 
a;*eoE-o2 
olft^or-02 
Ü.7ÜJE-02 
o;750E-ü2 
ü;^üüE:-O2 

o;ooof:-o2 
U;05üF-12 

o;icür-»ji 

Olli JE- >1 

o;i2jr-ji 

u^lSOF-Ol 
C.135E-.J1 
0;i4jF.-öl 
ü^l^F-ül 
O'.lfiJF-ül 
oli^E-oi 
Ü.l*üF-01 
öii^r-oi 
C".l7oF-0l 
ü;i7f>F-0l 

VOLUME 
Q.S7870PE Hl 

PRESSURE 
PSt 

ülin4712? 
0*2l52Cl£ 
üj33l61f>€ 
094R40M£ 
Jf">82717E 
0f7l7*99E 

ft9113029E 
0tX2Q14lF 
ü,H2«MP 

U.l*8Q81c" 
J.18128QE 
ütlQ3054E 
ü.2n42*5lE 
0,2148*57? 
0t2?4«*>8E 
U.234P32? 
(j.2*2*?3E 
Q|2S107f»C 
Ü.258S15F 
0,26«>3C?E 
0f27l428E 
Q«27688je 

üf2«R7ft\E 
u.2*<U7?€ 
U.29188ME 

0.2O3A61E 
J12QR057E 
0J2Q4«C^E 

Q.2QS3CDE 
0.294723E 
j. 20*313* 

TIME 
»».«OOOüüE-03 

DEMI 
ÜE-S2/P4 

".244184E-02 
M.257878E-02 
M.272U84E-02 

...286799E-02 
M.302022E-02 
«».317745E-02 
M.33396OE-02 

t'.3«>u*2uE-02 
M.388976E-02 
u.3829?;8E-o? 
M.398SU5E-02 

M.413*62E-U2 

i»,42 8 0floE-U2 
M.442ü2üE-02 

U.455345E-02 
«».468027E-02 
U.48UU39E-02 
H.491364E-02 
M.5J1082E-0? 
n.Ml*82E-02 
M.«S2i(»53E-02 
..,«>2948fSE-02 
U.537172E-02 
o.5441u8E-02 
i».«SSü28fiE-02 
...->?5!S7uoE-n2 
ii,"58u344E-02 
".■?642li7E-02 
u.«ift7274E-u2 
M.589M7E-02 
• '.•57U872E-02 
u.c57ü'>49E-02 
i«.")711uQE-U2 
t».S7ü36QE-02 
M.571M38E-02 

PPPE*SUPF <■ PENSTTY 
t>, »lSOftOftC 

HS 
FPS 

112 n. 80400LE- 

PPT 
PST 

.(1? 

"s 
jQ7240">F M3 °i 781022F f'l 

'»! |Q62*08F. M3 ni 782428F ff! 

0, (9*.2nft«5E u3 0| 8 02 833F ••1 

ft« ,Q41ii63E (13 "• 822052F r»l 
f», ,929488F u3 0, (83Q9l)uE IM 
•», ,017330E o3 f,i ,8«)8186F f»l 
n, ,904*82* u3 n( ,87u72bF Ml 
(i, ̂ 89788* u3 °i (879415F Hl 
n, ,83814'iF II3 rif ,8118118K f'l 
ii ! ,785M(IUE u3 °i ,744759E '• 1 
f). ,73*833F U3 ni ,87909uE «il 
rj .688807F u3 ft. ;815485E 01 

u\ [643277F u3 r»! [«>54406F ni 
l.( ,*99783F u3 °i |49ft3ULF n 1 
fl, ,5^H.»57F <i3 D, .441424F 01 
II, r5l8t»l8F u3 °i ,3«0956F ni 

u\ ,479882* 0 3 f., ,341991E ni 
f., ,44?857F H3 0, ,?9758üF nj 
ii (407I46E M3 0, r258*4lF "i 
ii j37?048F u3 nl J210173E Öl 
ii |33996uE n3 r(j |l8«Sb8">r in 
ii ,3u8i»73F u3 n. ,1542U6E ni 
n, ,277175* u3 fi, .126476E öl 
ii l247J5i)F ii3 ft, >!0l7*bF ni 
fj J217H72F ii3 n( J790U14F im 

it J189203F i»3 ft j808i34C MM 

H »16UQ8SE M3 o( ̂ 443782^* Ml. 

ij ,133iH8F u3 f'i p905037E fin 

II 5H»5M16F u3 r.. rl9ll89E MM 

i. .764724E u2 ft J101828E MM 

ti [46UH1tF "2 0, |37u444E- •01 
n |Q6774nF 111 0, J18562UE- • II? 
ii ,lQlMi«S7F u2 o, ,f.3l933E- -IIP 
ii ,22i*10E u2 0 j973414E« -M? 

n ;?28/87F u2 n' .89Q5HISE- -HP 
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Table V.     Fill-' rime Prediction  -  20% Open,   3 ,6 psi   -  1 -ront Room 

ARFA1 VOLUME TIME P*E*S"*F wT)EM8!TV 
0I277F.   ,)0 j.3472f.f»F hl ".5juOuoE-03 0 .MQiiouE i)2 n.3lRUUt»F- -02 

TIME PRFSSURF nE^3 UP DPT 
SECOMnS PST IIK-S2/F4 FPS PSI 

c^cor-^i 0l4370<JSE oü «i.23A09iE-()2 li [647099F u3 0^337929F "1 
Ö.1ÜOC-0? Qt865309E «»0 'I.242861E-02 n( ,621«61E II 3 0.317711F "1 
uil^OF-.i? 0t12«4l4E 111 o.248*u2E-02 ii( |59ft380F u3 0.298U21F r,J 
Q^OOE-OP U,l*93nF "1 o.2542u8E-02 n, ,571^ft8F u3 0t27890ftF 

Of26o4o«5F 
01 

Q^OF-OZ jj20QM*F '•1 '».259673E-02 ft, l*47385F 03 0 1 
0;3QQE-0? »)t24799SF ill H.264993E-02 ii, ,123*23F u3 0#242549F 0 1 
0;3^0F-02 U,2*!S7Cl£ i.l ".27U162E-02 °i jAUUBftSF u3 fit?253ftCF II] 
o;4üor-ö2 0.32PP9?E III ".275176E-02 &< >478494F w3 0%2088S6K 0 1 
0l*!«0C-02 ül3*77?^ "1 M.2SüCI33E-02 0, ̂ ■sftftgjF u 3 0,l93U48P oi 
o;^üor-:j? 0.3O1Q7TE 111 H.2Ä4727E-02 o, ,43*43^ u3 rifl 7 7 9 4 a* 01 
0;*5LiF-'j2 j;425C24E Hl »,2892,S8E-02 0, ,4l47n9F u3 fiitft353'Sr 0 1 
Oooc-o2 ul4*A857E ill O.293*21E-02 n |3944ft9F u3 n§l4Q829F 0 1 
ulft^OF-O? J.487457E II] i.,297*15F-02 Ü, »374757F • i3 0.136817P ot 
0.70 3002 0t5lft«C^E Hi u.3ai*38E-02 ''< k3R9490g u3 0.124489F 01 
ü^SuE-CP Gff>44R99F '.1 <».30*M9E-O2 o< l33ft^67F 0 3 ri#112836F 0 1 
ü;AQGE-02 0fS7l72:»E U| M.30«363E-02 ii, j3182ft7F o3 0,101846F oi 
O^QF-OP Ojö^P'SPF üi H.312Ä66E-02 ii, jSuu^e^F • •3 0f915027r Oi. 

u;OuUF-02 U,621517E III nt3l6l9lE-02 «., l2«2^4»F o3 0.817932F. Ol» 

O;Q-5OF-U2 0.84447OF "1 • •.319338E-02 b, |2ft'S37"!F • i3 f«,727ül7F III. 

o;iüur-oi 0#ft*M4?E '.1 «'.322307E-02 °l r24843QF o3 fit^4?i?4r On 

u:iü*c-oi I)!MA!I03€ III (I.32Ä008E-02 0< j231«llF o3 nf^63t95F Oi, 

o:iiuF-oi j'7n«if)»54E III o.3277loE-02 D, ,2154ftQF 1.3 0.489775F 11.. 
u;il5F-Ul 0,723294? III >«.33ul4lE-02 Üj J19938ISF i.3 fif422U09F Oi, 

u;i2or-ui Ot73971«*F 111 II.332392E-02 n, >1«3,S39F u3 0.3596S3F III, 
0;i2«SF-01 0?7*4A22€ Ml H.334463E-02 r>, ,167«99F if 3 fi,3025ft">r III. 

u;i30F-0l 0,7*8*01? »'1 o.33M5lE-«2 t»( |lf»243QF o3 0t25Lftl5F Mil 

u;nHF-pi üf7*10ME I'i '..338058E-02 0, ,13712^F ••3 n#203883F Mn 

O;MOF-UI u.7921*4? Hi n.339«5ftiE-02 o. Ki2i9tee o3 0,l6l6ft3F On 

O^E-Ol j.*ni<n?F 111 M.34U92UE-02 D( |lu6795F 03 0, 124462F Hi. 

O; 1-SuF-Ol 0*RJ0343E 111 II.342073E-02 Q, J916798F 0 2 rifQ2bü39F- •oi 
Qll^E-Ul j§8l738iE «»1 •'.343038E-02 D« ,765n54E 02 0.6423ftlF- •oi 
0.1*üE-nl Ü.82301HE •»1 u?3438luE-02 f'< ̂ il^SftF 02 0.411327F- •01 
o;i«»5F-ül Uf82721lE 111 .I.344385E-02 ui ,4^4no4F o2 0.2271O1F- •oi 
G;I7JF-OI ü,82986f>E 111 O.344748E-02 0( l2«6«48F 02 0§O0«852F- ■02 
0;i7«5F-Ol Ü,«304^3E 111 ol344«29E-02 Uj t64u337F ol 0t452723F- .03 
O^lAüE-ni 0t«2Q427E Hi o.344fS77E-n2 "IJ, ,11UR|6F 0 2 0#l47U14r- • ii? 
u; i «fsr-« l u}R30*28E 111 »■.344841E-02 °i t129733E n2 0fl8^8O6F- •02 
O;IQJC-CI ü:«2042f?E til I..344IS62E-02 "i». J3(»459E i«2 0.203748F- •o? 

Gil^F-Ol 0l*30628E 111 II.344A28E-02 ii! jl3n*27F 02 0jl88ü87F- •02 
0I20UE-OI ül*2942PE 111 «».344IS48E-02 "*'»« ,13l»495F o2 0.203851F- •o? 
0.2ü*5E-ül j.*3o*2«lE 111 II.344814E-02 f'i ,13üS28F o2 0tl8«b9ir- • 02 
oiaioc-ei wt«?^42K 111 U.344634E-02 ""« »13L.498F <i2 O.2038S1F- •02 
0.215E-OJ o»*:to*29C 111 U.3448U0E-02 °i ,13U^31F o2 0t188UQ9F- •op 
0;22JF-«.;1 u.H^042ftF »1 u.344ft2oE-02 -n, (13n*Ui)E n2 fit2038?52r- •02 
0;22?5F-01 *,*30ft2*C 111 I..344786E-02 »l, ,13i^34E o2 fi#l881H7F- •op 
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Tab] e B-VI.     Fill Time Prediction - 20% 1 3pen,  3.6 psi  ■ - Rear Room 

A°FAl voi UME TIMF PPESSUPF ^EMSTTv 
(U277F.   0Ü ü!S7A7Gf)f 111 ii. 10üOüoE-02 r>~149uonF u2 n"318uiioF- UP 

TMF PRESSURE HEN3 H2 DPT 
sprains PSI UF-S2/F4 FPS PS! 

GllGUE-O? öi?>2448?E dl) H.238189E-U2 f»^647999F II 3 0*337929F "1 
Ü.200E-0? 0f 1038C8E «U U.245201E-H2 (»t61fift53E u3 ni313682F "I 
0;3üüF-n2 0f 1R3.193F ill •I.252025E-02 I..586259F u3 n#29L2i)8F   ! ill 
O;4CüE-C? u,20172**: Hl i».2*8ft5uE-02 l.t«5»S8794E u3 0f267585F   i HI 
G;^COF-O2 0,24Bf54f*F ul ".265067E-02 0tS28?32F u3 ot24SS75F   1 "1 
C;«SOOF-ü? ü,29377?F Hi M.271267E-02 D,3üfl543E u3 0#225121F   i »1 
0:70üF-02 0.337372E I>1 U.277243E-02 0.473898F u 3 082n«S3'54F    i fll 
ü;«LüF-ü2 0j37Q2Q2E ul II.282989E-02 0f447ft63E II 3 rifl88593F   i 91 
O;OOCF-ü2 0f4iQ4Q3E Ul i'.28B499E-02 ns4224U^F n3 0.168845F   I III 
üIlüüF-Ol 0.457Q41E ul «'.293769E-02 Ü.397R9UF U3 r».l*21ii9F   i M 
o.iior-öi Öt4046CSE ul ».298795E-02 0.374i»8i»F M3 T..136377F   I •1 
0;i2CF-01 0f52Q465E Hi |'.3J3573E-U2 0#3ftO939E u3 H.121635F   i "1 
ojisoe-oi 0t5^?4O5E ul ".3J81U1E-02 0t328429F u3 0tin7B85F   I 111 
u^Mör-ci U.S93AH1E Hi II.312373E-02 l>t3u8M IF U3 0,95G433F   1 ;ii. 
0.lM>F-ul 0t6?30C7E 111 uf3l639SE-02 Ü.285148F n3 0.831462F   i in, 

o;i^oc-oi üt6«»04ftlE i'l U.320158E-U2 0t2^4295F u3 nf72l474F    I n. 
O;I7üE-üI U,676034E 'li II.323863E-U2 D9243016C U3 fi§82tl9ftF   1 [IU 
bll^uF-Ol Ü.B99715E Ul H.3269Ü9E-Ü2 H.223Q68F u3 M.5273S8F   1 111 

0.1Q0F-01 0l7214QftE Hi U.329895E-02 0^2044U8F u 3 C)3442691F   i Du 
0.2GUF-O1 Ü.7413A9F i»l II.332819E-0? Ht18319uF u3 0f3ftf>93QF   I Ii. 
o;2icr-oi 0l75O32«SE <»1 II,33508üE-02 f>.l*f>264F u3 0.2968R8E   i It. 
0;22üF-01 d#77*358F i»l II.337277E-0? i»t147«S78F u3 r.f23"522'SF   i h. 

u;23CF-.M 0;7ftQ447F Ul U.339209E-O2 f»g 129n7iiF u3 0fl8cB3RF_    I M. 

o;2^c;r-ci üi*015B3E lit '».:540«72E-O2 Uallli8fi4F i»3 0.133529F   i H. 

o;23oc-ai Ü.R1173RE ul U.342264E-II2 0.92?*97F »2 f»,93l8l2F-i 

f.f"»96472F-< 

11 
o;2ftof-oi d.819877t ul i).34338uE-02 (i^737n61F u2 '1 
u:27or-M ü>2f»Q35E ul n.3442luE-02 0,5472941? u2 0t3296"53E-l M 
0:2^0F-G1 0.8P9774F •H • I.344736E-02 II.348H84F u2 n.l32bft9C-i '1 
Qg29Cf-0l üf*39*79E HI II,34486üE-(J2 i<.*15*23F i'l f..734486F-i IS 
O;3üOF-OI üt»2917?E '»1 M.344836E-02 "U#13f57i)uF "»2 f».??L4«S4F-( 1? 
ü;3IOE:-OI ö.«30°G4E ul 1..344874E-02 0f lS"»OqoF u2 n§2BB838F-i 92 
0I320F.-01 ülft?Q1^5»i Ul «».344IS15E-02 "OglüftffMC i»2 f»t2Q3449F-i J? 
0;33üF-ol üiH309t4E ul ".344854E-02 b#|56*50E u2 ri#27LB8 3r-i '? 
0;34üF-Gl U.B20165E III u.344*9*SE-02 -|IS1*8«?9*F u2 nf293«;48F-i n? 
öISNuF-bl 0>30904E >»1 M.344834E-02 ii.l*8853E ii2 0t27t895F-i n» 
O.S^OE-Ol 0>?9185E III • ».344S75E-02 •Oa ISfifiiiiiF ..2 (J.293549F-I I? 
0:37üF-0l d,R309C4E "1 i'.3448i4E-0 2 0#l*6ft98E i»2 nl?7u9l2r-i i»2 
0.38&E-61 U,«20lh5F lil ri,344*59C«02 "l^l^fi^u^F '•2 ni293?549F-l HP 
O;3OöE:-OI 0.P309C4E ul «J.344794E-02 0.1«S8h8lF • •2 n.27t928F-i n? 
D.4Q0E-U1 ü.^2916^E ul u«34453SE*02 -li. l«Sft8i)OF 1*2 0.2935!>LF-i i? 
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Table B-VII,    Fill-Time Prediction - 20% Open,  7,5 psi  - Front  Room 

A»FA1 
0;277C   90 

T1MF 
SFCHKiPS 

O^OüF-** 
OllCüF-r? 
o.noE-02 
0l2UUE-u2 
0.2S0E-02 
O;JüOF:-ü2 
ü;3f>0E-02 
O;4üüF-O2 
0;4«SüF-f>2 
O;«SOOE-C2 

0.*GüF.-02 
Q;ft^0C-02 
0.70OK-O2 
u;7«iur-o2 
o^oor-o? 
O;A*UF-ü2 

O;OOüF-O? 
0:o«iüF-02 
O:IGOF-OI 
0.1ü5F-0i 
o;iioF-oi 
o;titiE-oi 
o;i2üF-ni 

O;I.TüF-OI 

O;I^üF-OI 
Oll^F.-f 1 
O.lSuE-oi 
o.n-iF-ui 

o;ift*?F-oi 
0;i7üE-Ol 
u:i75E-ül 

O;IA*F-OI 

U.195F-C1 
O:2OOF-OI 
ü.20?5F.-Oi 
o;2iot-oi 
0;2l"iF-Cl 
ü;220F-01 
0;225F-01 
o.2^Dr-ii 

vni.UMr. 
0lJ*7?i*F.   I»1 

PPFSSU9F 
PSI 

w>34187c. 11U 
0ll2«fl24€ „x 
U,10«22AF. iil 
üt2*SM7F t,i 
Ut336!U5E iil 
0,40673*8   i.l 
Uf47!S93lE '»1 
G.5440*pF iil 

u>11014F Ill 
U,*7lSftA9F iil 
o,740993E tu 
utAn3A4n£ ul 
Ü.A8M53E ul 
Üf9?4Af>3c: Ul 

ö.9A?QC5E ii 1 
ü^in3Q23€ ii2 
U#lflQ377E o2 
Ufil4*!|&g ..2 
0fU*73*C n2 

ü,12^ft3f»E n2 
U.12Q343E o2 
QA133A54g u2 
Ofl3AJ7lF_ II2 
Ujl4??8SE ll 2 

Jf14ft2C2E: ..2 
Q.14QQ17F. u2 
0.i*3429F. || 2 

Ofl">ft737E ii2 
ü,l*9Mie II2 
ütlA273QF M2 

UiJAMSl* u2 
Üf1^7Ql«»c 112 
Ü.170194E i.2 
Üt172?ME 112 
0.174124E i.2 

Ü.17S774E ll2 
üil77212E o2 

Ü^17A43AE II2 

ÜJ170443F II2 
ÜtlA0227F 1.2 
0,l«07A'>l£ U2 

U,l*107*£ „2 
u, i»U<>l?F i)2 
w.l«10OA€ ..2 
^iAO^l?^ '»2 
O.1A109AF ..2 

TlMf 
»>.5üuüouE-U3 

IJCN3 
IJE-S2/F4 

U.239179E-0? 

n,247*3lE-02 
II.256055E-02 

of2M748E-U2 
O.273S64E-02 
H.2A227BE-02 
«>.29uA7AE-u2 
i.,2Q034oE-n2 

'>;3o7ft5AE-u2 
u..5l5Al8E-02 
<I,323«ü7E-0P 
••.331M5E-02 
<il33<)233E-r.? 
u,346ftME-o? 

li,3S3fl63E-08 
(»,36üA6oE-02 
u.3*7A37E-02 
'«.3741B9E-02 

u.3An?>o9E-0? 

0.3A6A95E-0? 
U.3O2443E-02 

«■«39A048E-02 
i,.4u34l0E-O2 
i»;40A!S24E-02 

II.4133Q0E-02 
ii#410üü5E-O2 
1..42236AE-U2 

I..42647AE-U2 
«»,43u334E-0? 
1..433P35E-02 
"'•43728oE-02 
u.44u3ft7E-Ü2 
«•.443197E-02 
I..44576QE-02 
ii.44A0AoE-U2 
n.4«Sul3üE-02 

M.4S1O17E-02 

uf453437E-ü2 
i»#454ftAAE-02 
i»t455*63E-02 
u.45fi349E-0? 

D.4«Sft7l6E-02 
U.418491E-U2 
•».4A6722E-02 

n.4SM64E»0? 
•■. H6896E-02 

93 

^PQESSI'PF 
0«|49tiOUft   ii2 

II2 
FPS 

(»j«A?471F U3 
0^8747f>«5F o3 
0tA6A7Q8E II 3 
U.8AHA94F U3 
f.tA4fii.3»iF o3 

iJtAi?054E u3 
0t7Ai.8Q5F u3 
0g74Q?5lF U3 
0f71A8l4F u3 

n§6A877AF U3 
f).fi*U7?OF »,3 
U.631454F u3 
0#6o3Q3AF u3 
iif577l62F ü3 
r»a5"5l l ü7F u3 
0.S25754F u3 
0-5uin8iiE u3 
üf477ii81F u3 
0J4A387AF u3 

0.43UA9AF u3 
l.$4üA704F o 3 
0.3A7O87F u3 
0f3ftbOAlF 03 
of3453MF u3 
O#325?3AF u3 
0836fS?SftÄF u3 
f'j2Afi31AF. u3 

üjJ2<S748^F 113 
0.24AO70E u3 
r..?3uA31E u3 
"#?12<>9UE (13 
|»§19*427F U3 
f»t17AlüAF. 03 
f.#16ü097E u3 
0t144ii57E u3 

0,127241F o3 

Ujllu497F U3 
0#937A3AF u2 
0f769»«9AF 02 
0.397938F 02 
f».420429F u2 

r>*224l52F. o2 
■0#123^44F u2 
0.M170AF u2 

*rit141<l41E u2 
U.14 109ÄF. u2 

wnEWSITY 
0*4 1 tblloF-O? 

DPT 

0jft2A248F ni 

0^iS3*9ft3F f»l 
f)tA43112F Hl 

n#M9656E V] 
0t^4922uF oi 

0#M68!56F Ul 

n#A842o2F H| 
r.t«»52039F ni 

nfA2t327E 01 

0t4A92o3F ('1 
0.45A7A6F 0 1 
0.429176F «1 
0#40o455E 01 
0t372ft9uE "1 
0f345932F 01 
0#32L222F ni 
nf29?S587F '»1 
fit272045F 01 

0t24Oftu3E 01 

0.22B2ft4F 01 
üi208022E 01 
0#l8A8h6C 01 
0§l7(i781F ni 

n§l53749E IM 
0#137748F oi 
0tl227?>4F 01 
rjsl08743F 01 
0t9^88A6F fin 
O.A3A$54T n« 
0.723472E On 
0#82tü86F Uli 
0tA2«S2«3F im 
0t43A74cF Uli 

0#36L33LC OU 

fttPA9A24F Ou 
0t227ü47fT DU 

0tl7l847F 0.. 

0.1241O4F Ou 
0§837401F-01 

0#?S072ft7F-01 
nf25l2l7F-01 
0t7l493 7F-0? 
n#242399F-0? 
052B

,5A?4r-O2 
nt3l9435F-U2 
0.2eft985F-02 



Table B-VIII,  Fill-Time Prediction - 20% Open, 7.5 psi - Rear Room 

APEA1 VOLUME TIHE PPFSSUPF .DENSITY 
Ql277£   00 0l57A7raE ill ii. 1000i,uE-u2 n.l4QiiouF 02 n .41 Conor- •02 

TIMT PPFSSU9E HEM3 112 DPT 
IfCftNDfl PSI UK-S2/F4 FPS PS! 

Gjl&uE-tf? J*7*0Q8r>E HO 0.240814E-02 0.>8?473E n3 0 [(S28248F "1 
0 . 2 ü ü F - o ? U,i*?>0!5oE Hl o.250*77E-02 0..873212E u3 0 ,ft37412F "1 
0;3CüF-o2 0,23ftR74E HI ".2M185E-02 

i»f271733E-02 
0i863fiU!SE u3 r» |64«S7«56r "1 

o;4oof:-ü2 D,3215*9* Hl 0.8S3M8F. u 3 0 ,ft!S3212T "1 
O^GOF-M? Ü.4n*5Q6*E ul U.2A221SE-02 Ü.R1Q914F U3 0 8A23574F m 
O;*GOF-J2 Ü*4RQQC8F i»l M.292*35E-02 0^7^1U47F u3 n §^8458oF I» l 
ü;7ü'JF.-0? Ü.5705CDE ul i».3U2*6üE-02 (it74334AF. i.3 0 f5459«>3r HI 
0:«0 dF-i.2 Ut*S023lE ul i».3l256*E-02 0.7G6803E i»3 0( ,f;n8o?7r in 
O.OCüE-n? Üf72«09f>E ul U.322239E-02 0.67140UE u3 °. »471Ü13F "j 
ü;IüJF-OI Ü.803864E m i».331*54E-U2 0.63711AE u 3 0, ̂ s-siuir HI 
O;IIOE-OI Q!A77439€ ul U.34Ü704E-02 Of6o3927F u3 °( J40C444F i'i 
O;I2JF-HI j;p4R6«iE i»t U.349846E-02 i»§571*u?F ii3 n( ,3671ft2F "i 
OIISUE-OI 9«1Q17S»C n2 lii3*SBl96E-n2 0#54u7uOF u3 0, ,33?>344F "i 
nÜHoe-oi OjlP.R37RE n2 H.36643IE-02 0§5lO*12F i)3 0( |30«io54F in 
G;I^üF-CI 0.11474fSE i.2 U.374343E-02 0j4«1471F u3 0, r27ft332F "i 
O;I*OOOI O.120M7E ii2 •'•381022E-02 0.453247F i)3 0, S2401Q7F "i 
o:i7ur-oi ü!l2<Sft73E u2 O.389162E-02 r»^42?>8Q8F U3 0, |2236fS4F f< i 
o.iAiiC-oi J.132221E ii2 n.3960«S4E-02 0§3093finF u 3 f,l J109603F HI 
o'.i^oF-ai j;i3748RE i«2 ||>Ü2?S96E-U2 i..373*47F. u3 fl, J77205r "j 
OÜSOOE-Ol 0.1424ME n2 U.40B7R1E-02 l»f34***4F 0 3 0, pl?>A429F m 
u;2iuE-0l üt1471«53E it 2 «i.414ftufiE-(i2 f»s32435*E u 3 rv ,1370'ibF 0 1 
0;22üC-f!l Jf lM*4qE u2 ut42ü06BE-02 D,3lit»70lE o3 0, »119149F nj 
Ol2^0F-Jl 0,l*Rft!l2C i.2 H.425165E-02 0.277M3F 03 nj 

jn?ftS2F i'i 
U;24üE-JI ü!lSQ4f5RE n2 u.429*94E-02 0*M33F u 3 f,S [Ä75246E Uli 

[U25u£<"01 u;:*2967E n2 II.434254E-CI2 ri#2331 17F u3 0, ,737221F On 
U"2AJF-01 j;i^6177E i)2 ||,438242E-U2 ti#2U«43E 03 o, ,M20U«5F nil 
0.270F-U1 Jtlft<*QA7E u2 11-441 A57E-02 0.ioi»3«?3F u3 n. .4Q01/8r Mil 

Q«$Aü£«01 ü.i7i(SQ4E n2 II.445097E-02 0*i*94*7E 03 n! [398343F Mil 

oja^üc-oJ 0;i73OQRE n2 H*447Qf»c)E-02 0. H*f\7*f u3 u[ [3HOi43r On 0.3uuF.-'H j# A/F>QQ*F u2 n.4«Cl442E-U? UjlSMStlC ii 3 f,l ,23l2h2F On 
Ujj3;üE-t) l j;i77ft85E u2 u.4«>?f>39E-02 r..li.Hi.ft3F u3 Ö, .164439F Mi. 
0I32ÜE-01 J.17Q059E it2 i..4«>4246E-02 0iB7fin9*F u2 0, |108484F On 
o; a s o F - o i 0.1«0U'»F i.2 n.4SfS^«S2E-0? 0,6**?3*F u2 0, ,A33023F- •"1 
0;34uF-0i U.1AQM21F u2 n.4*M36E-02 M.4M389F n2 fl, >2«9504F- .111 
O^uF-Ol O.lMMoE 

a 
n2 o.4«if>R32E-02 0;2I,1852P H 2 0, J57Q816F« ■ IIP 

0."3*JF-01 0.1*0*73* u2 H.45M62E-02 "0il6933UE <)2 °l (454876F- .11? 
0;37uE-01 Ü.1A1142E M2 II.4567P7E-02 l»t17045*F i>2 °l .41352UF- •o? 
üj3AüC-Ul ÜtlA0«73E i.2 i»;456424E-02 •,fi#17ii34!SE 02 o, Af>L 1 II4F -UP 
ü^^uF-Ol 0.1MM2E u2 0t45ft759E-02 0#17u41uE u2 °« ,413208c- »02 
O.^uiiF-ni Ü.18Q873E ii 2 0„45ft388E-02 "0.17H3?nF ii2 <■'. ,46b00ir- »02 

94 



Table B-IX.  Fill-Time Prediction - 20% Open, 10.9 psi - Front Room 

AREA1 VCLtHE TIME PRESSURE OENSITY 
u.27?E   uC 0.34720CE Cl 0.5CCCGCE-O3 0.1500O0E 02 0.493000E« -02 

TIME PRESSURE OEN3 U2 OPT 
secoNcs PSI UE-S2/F4 FPS PSI 

C.5C0E-03 C.7C6C21E cr 0.2399UE-02 0.963021E 03 0.746977E Cl 
0.1wOE-G2 0.143625E Cl 0.249C54E-02 0.956166E 03 0.7609745 01 
0.150E-G2 0.219713E Cl C.25843OE-02 0.949056E 03 0.774501E ul 
C.2C0E-G2 C.2Se306E 01 C.2e8<-37E-02 0.941687E 03 0.7875035 01 
C.250E-Ü2 0.37964CE Cl 0.277876E-02 0.934G55E 03 0.79992CE •:i 
0.3006-02 C.463748E :i 0.287945E-02 0.926157E 03 o.8ii6965 ;i 
C.350E-C2 C.55Ce56E 01 C.298241E-02 C.^17990E 03 0.822772E 01 
C.4G0E-02 0.64C385E Cl 0.308764E-02 0.909552E C3 0.833C89E 01 
C.450c-02 G.732951E Gl C.31951CE-02 0.900839E ? 0.8425P9F ;i 
C5cOE-G2 Q.628262E Cl 0.330475E-O2 0.8918*r0E 03 0.8512165 01 
C.550E-C2 C.<524545E Cl 0.341477E-02 0.8685J8E 03 0.831730E 01 
C.60OE-02 C.10195CE c? 0.352338E-02 0.832929E C3 0.7874245 Gl 
C.650E-02 0.1113C3E C2 0.363C36E-02 0.798274E 03 0.743383E : 1 
C#70OE-O2 C. 12C497E 02 0,373553E-^2 0.764537E C3 0.699B63E :i 
C.730E-02 C.129516E 02 C.383d70E-02 C.731710E A3 :.657'<P4E 01 
L.eooe-02 C. 138346E C2 0.39397OE-02 0.699780E 03 0.615235c 01 
C«890E-Q2 0.146974E C2 G.4C3839c-;2 0.668732E 03 G.574474E 01 
<'.9v-0E-C2 0,1553865 C2 C.413464E-32 C.638549E 03 0.5349355 01 
".950E-02 0.U3577E C2 C.422c31E-02 O.6092UE 03 0.496723C Gl 
C.iOOE-01 0.171532E C? G.431930E-^2 C.580695E G3 0.459922E ;i 
C .1055.-01 C. 179244E C2 C.44C751E-02 0.552978E 03 0.424596E oi 
C. 110E-31 0.1cc705E C? 0.449286E-O2 0.526035E 0 3 '.3907Q8E ;i 
C.1156-01 0.19391C5 C2 C.457526E-02 0.499838E 03 0.358526c oi 
C.120C-01 C.2CC851E 02 0.465466E-02 0,474361c 03 0.3278?:-; ;1 
C .1255-G1 0.207524E 02 G.473C99E-72 0.449573E 03 0.298696E Gl 
C.130E-G1 0.213924E 02 C.48C420E-O2 0.425446E 03 C.2?li2l5 oi 
C.135E-C1 C.22CC48c 02 C.487425E-"2 0.401949E C3 0.2<>5^f75 •Jl 
C.1405-01 C.225893c 02 0.494U0E-C? 0.379052E C3 0.22G5735 01 
C.14JE-01 0.221455E 02 G.5CC473E-:2 0.356723E 03 0.19755OF jl 

;.130E-G1 0.236732E C2 Q.5C6509E-02 G.334930E C3 0.1759P7E >1 
v:.li5E-0i 0.241723E 02 0.5122ieE-02 C.313641E 0 3 0«155848c 01 
C.160E-01 0.246425E C2 0.517597E-02 0.292823E 03 O.137096F 31 
. .165E-ul 0.25C838E C2 0.522644E-02 0.272A43E 0? 0.1196935 01 
C.17OE-01 0.254S59E 02 C.527358E-02 0.252468E 03 0.1036"   >r :i 
C.175E-01 C.25e789E G2 0.531738E-02 0.232861E 03 O.b87800c 00 
C.180E-G1 0.262225E 0? 0>5?57fl3E-02 0.213587E C3 0.751955c 30 
:.18*E-C1 0.265566E 02 C.539491E-02 0.1946C8E 03 0.62ßllOP Oi^ 
L.190E-01 0.268512E C2 0.542861E-02 0.175884E 03 0.515934E 00 
.H5E-J1 0.271162E C2 0.545391E-02 'J.157369E 03 0.41512GE 00 

C.20OE-01 0.273513E C2 C.54858CE--2 0.13901*E 03 0.325392E 00 
:»2C3E-01 0.275563E C2 C.55C926E-02 0.12O757E ri 0.2^65155 00 
C.210E-01 C.2773 LCE C2 C.552924E-02 0.102521E 03 0.178297E oc 
r.2l5t-Gl C.278748E 02 0.554569E-02 0.841950E 02 C.12U603E 00 
C.220 5-01 0.279*725 02 Ü.555855E-02 0.655941E 02 0.7337A9E- •01 
C .225E-01 C.2BC667E C2 G.5c676*E-02 0.463335E 02 0.3668C 35- -:»i 
G.2305-J1 C.281C99E 02 O.S*7258E-02 0.251348E 0 2 0.1,)6)855- •C I 
~.235E-ol 0.28C877E 02 0o

eic^72E-02 -0.128852E 02 0.321199E- •02 
C.240E-01 0.281139E 02 c.3^7271E-?2 C.15245GE 02 0.397758E- ■C2 
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Table B-X.     Fill-Time Prediction  -  20% Open,   10.9 psi   - Rear Room 

-.277E   00 

T IME 
seC'jNcs 

C.1C0E-02 
C.200E-02 

.3uOE-o2 
C.ACOE-C2 
C.5C05-C2 
C.600E-C2 
..7COE-C2 
'-.900E-C2 
..9iOE-G2 
C.IOOE-Gi 
C •110E-01 
C.1206-G1 
:.130E-Cl 
C.140E-CI 
C.150E-Ü1 
C.L60E-C1 
«..170E-01 
C«18O£-01 
'1 .1906-01 
C .2w0t-0l 
'..?nt-oi 
C.2^0E-01 
C .^E-01 
C.240E-G1 
f .250E-C1 

VCLU^c 
0.57870CE Cl 

PRESSURE 
PSI 

C.260 
f .270 
G#280 
: .290 
C»3UC 
( .310 
:a320 
»330 

c.350 
0.360 
C.3 7H 
0.280 
C.390 

E-01 
E-Ü1 
E-Ol 
E-Cl 
t-ol 
E-01 
fc-Cl 
C-01 
E-Cl 
E-JI 
e-oi 
E-01 
fc-01 
E-01 
E-Gl 

0.647 
0.173 
0.265 
0.361 
C.461 
C.566 
0.674 
C.766 
C.902 
C.1C1 
C. 112 
0.123 
C.134 
0» 145 
0.155 
C.165 
0. 174 
0. 183 
C. 192 
C.20C 
0.2C8 
0.216 
0.223 
C.23C 
0.236 

0.242 
C.246 
0.253 
C.25e 
C.262 
0.266 
0.26<5 
0.272 
0.275 
0.277 
0.279 
0.280 
0.281 
C.28C 
0.281 

177E 
201E 
526E 
759E 
958E 
17 IE 
435E 
774E 
751E 
7C4E 
932E 
929E 
667E 
124E 
277E 
107E 
*97E 
734E 
504E 
895E 
900E 
5 1 IE 
72CE 
522E 
91AE 

CO 
Cl 
01 
Cl 
01 
01 
Cl 
Cl 
Cl 
0? 
C2 
0? 
C2 
0? 
C2 
12 
C? 
02 
C? 
C2 
02 
C? 
c? 
C2 
02 

89CE 02 
448E C2 
586E G2 

02 
59CE 0? 
452E r2 
8A4E 02 
e83E 32 
445E C? 
563t 
229E 02 
425E 02 
1J6E 02 
831E 02 
2CCE C2 

TIME 
C.1C0CCOE-92 

DEN3 
UE-S2/F4 

C.241693E-02 
0.252719E-02 
G.264C77C-02 
0.2757696-02 
0.2877916-^2 
0.3CC141E-C2 
G.3128146-02 
C.3758066-^2 
0.339u73E--2 
0.352 1466-02 
0.3649886-02 
0.377567E-02 
0.389851t-:2 
C.4C1611E-02 
C.4134256- *2 
0.4246696-02 
C.435525E-02 
0.4459766-02 
0.456CG7E-02 
0.4656C6F-02 
0.4747626-02 
G.483467E-02 
0.49l714P-^2 
0.499495E-02 
C5C6805E-. ? 

0.513641E-02 
C.519999E-?2 
0.525876F-02 
u.5312686-02 
C.536175E--2 
0.540392L 
C.*44516E-C2 
C.5479496-02 
0.55C879E-^2 
G.553302E-02 
0.5552G8E-02 
0.5565756-02 
0.557355E-32 
0.556999E-02 
0.557422E-~2 

PRESSURE 
0.150CCUE   C2 

U2 
EPS 

0.963C21E 03 
0.95479SE 03 
C.9462C3E C3 
0.937238E 03 
0.927894E 03 
0.918164E 03 
0.9080456 03 
0.Ü975326 03 
J.8840536 C3 
0.Ö409476 03 
0.799164E 03 
0.758697E 03 
0.719531E C3 
0.681645E 03 
0.645O12E 03 
0.ÖJ9599E 03 
J,575369E C3 
0.5422816 03 
0.5102906 C3 
0.479351E 03 
0.449413E 03 
0.420424E 73 
0.392334E 03 
0.365386E 0^ 
0.3336265 03 
0.312898E 03 
C.297843E 03 
0.263401E C3 
0.239512E ^3 
0.216111E r>3 
J.193129E 03 
0.170491E 31 
C.1481C9E 03 
0.125878E 03 
3.U3654E 03 
3.312136E 02 
0.581233E 02 
0.330554E 02 

-0.13333CE C2 
G.179073E T2 

TENSITY 
0.493CC0E-C2 

DPT 
"St 

C.746977E \  I 
G.763659E Cl 
G.779655E 01 
0.794P6RF )l 
0.«091996 I 
0.822-148^ 1 
0.834^146 I 
O.P45898E U 
0oP5C747E 01 
0.797496 3 01 
0.7^45?4: .1 
0.692279E I 
0.64UME Jl 
0.591425E .1 
ü.543*P7E .1 
0.497226E M 
C.453(96E 31 
0.41HC3E I 
0.37132r? '[ 
0.333785?: .1 
0«2985tCE )1 
0.?654Po- Cl 
0.234**6: 1 
0.?:6   (S7f ;i 
C. l?9S79-£ . I 

.155162^ :i 
0.1327M = I 
0.1122P7C :i 
0.936965E &Z 
0.769176c 'JO 

0o618864E CO 
C.4*5M9E V 
0.368565F %* 
G.267582E ?0 
C. 162222t 
0.U2261E V) 
0.576545E-.1 
0. 1968^3E- I 
0.3439b92-;2 
0.^48774E-.2 
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Table C-I.     Fill-Time Prediction  -  49% Open,   3 psi  -  Front Room 

A«EA1 
0.97*F   02 

TIME 
SECONDS 

0.100E-01 
Q.200E-O1 
0.3005-01 
0.400E-01 
0.500E-01 
0.600F-01 
0.700F-01 
0.800E-01 
0.900E-O1 
0.100E 00 
O.ilOE 
0.120E 
0.130E 
0.140E 
0.150E 
0.160F 
0.1 70E 
Q.180E 
0.190E 
0.200E 
0.210E 
0.220E 
0.230F 
0.240E 
0.250E 
0 .260F 
0.270F 
0.280F 
0.290E 
0.300E 
0.31 OF 
0.320E 
0.330E 
Ü.340E 
0.350E 
0.360E 
0.370E 
0.380F 
0.390F 
0.400E 
0.410E 
0.420E 
0.430E 
Q.440E 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

rfOLUSE 
0.600000F 04 

PRESSURE 
PSI 

0.149795F 01 
C282373E 01 
0.395S85E 01 
0.488304F 01 
0-559041E 01 
0.606269E 01 
0.624S10E 01 
0.602737E 01 
0.612<»27E 01 
0.592342E 01 
0.602790E 01 
0*582572E 01 
0.593019E 01 
0-572940E 01 
0.5834 75E 01 
0.563503E 01 
0.574109E 01 
0*5S424bE 01 
0.5b4921E 01 
0.545166E 01 
0.5S5905F 01 
0.53S256E 01 
0.547055E 01 
0.527512E 01 
C538367E 01 
0.51B928E 01 
0.529836E 01 
0..510500F 01 
0.52145bE 01 
0.502222F 01 
0.513225F 01 
0.494092E 01 
0.505137F 01 
0.486103E 01 
0.497188E 01 
0.478252E 01 
0.489374E 01 
0.470535E 01 
0.481b92E 01 
0.462948E 01 
0.474137F 01 
0.45«*87E 01 
0*466707E 01 
0.448149E   01 

TIHF 
0.100000EKU 

0EN3 
UE-S2/F4 

0.2*4347FM)2 
0.273254F»-02 
0.289425E*-02 
0.30?b52FK)2 
0.312762E*02 
0.31951bFM)2 
0„322127E*-02 
0.318779F*02 
0.320167F*02 
0.3170 79E*-02 
0.318579F*-02 
0.315471EM)2 
0.316973FM)2 
0.313888E*-02 
0.315404FMJ2 
C.312336E»«02 
0.313864EK)2 
0.310815E»-02 
P.312355E«-02 
0.3C9322F*02 
0.310874E*02 
0.307859F»-02 
0.309421E*02 
0.30b423F*-02 
0.307995E»-02 
0.305014F*-02 
0.306595E*02 
0.303b31EH)2 
0.305222E^02 
0.302274E*02 
0.3G3873E*-02 
0.300941 EM)2 
0.302549F**02 
0.299b33E*02 
0.301248E»-02 
0.298348EM)2 
0.299970F**02 
0.297086E»-02 
0.29B715FK)2 
0.295846EM)2 
0.297482FM)2 
0.294628E**02 
0.296270E»-02 
0.293431FM)2 

MESS'JRE 
O.IWOOOE 02 

U2 
FPS 

0.5S5007E 03 
0.46&921E 03 
0.377b37F 03 
0.295297E 03 
0.2180 17E 03 
0.!4201i>E 03 
0.539978F 02 

-0.&42795F 02 
0.287b79F 02 

-0.596022F 02 
0.31l64bF 02 

-0.6028 17E 02 
0.3130°6F 02 

-0.SD1478E 02 
0.317198F 02 

-0.60105bF 02 
0.320831E 02 

-0 .600496 E 02 
0.324369F 02 

-0 .5 999 30 F 02 
0.327777F 02 

-0.599340F 02 
0.33I070F 02 

-0.599734F 02 
0.33424BF 02 

-0.5981 HE 02 
0.337310E 02 

-0.597473F 02 
0.340267F 02 

-0.596822F 02 
0.343124E 02 

-0.596158F 02 
0.345684E 02 

-0.59549QE 02 
0.348511F 02 

-0.594814E 02 
0.3S1129E 02 

-0 .5 941 33 E 02 
0.35362bE 02 

-0.593449E 02 
0.356036E 02 

-0.5 9?7»:'9E 02 
0.358369E 02 

-0.592066F 02 

DtMsnr 
0.30200UF-02 

U°T 
PSI 

01 
01 
01 
00 
00 
00 

0.2b77l4F 
0.189633F 
0.13D453F 
0.834626F 
0.47096GF 
0.204965F 
0.301231E-01 
C.4b9923F-01 
0.8b3362F-02 
C.39328SF-01 
0.999583E-02 
0.4G027GF-01 
0.10D44ÖF-01 
0.39S493E-01 
0.1G27<^F-C1 
0.393979F-01 
0.1G477<:F-01 
0.391332F-01 
0.1GS747F-01 
0.3b971bF-01 
0.I09653F-01 
0.36S116F-01 
n.l10A96F-01 
0.3b354GF-01 
0.11P277F-01 
0.3b098^F-01 
0.113992F-01 
0.379446F-01 
0.115b4bF-01 
0.375933F-01 
0.I17247F-01 
0.373444F-01 
0.I19790E-01 
0.37D987F-01 
0.l2027bF-01 
0.3b955öF-01 
0.121714F-01 
0.36S159F-01 
0.123103F-01 
0.363791F-01 
0.I24438F-01 
0.361451F-01 
0.125725F-01 
0.339142F-01 
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Table C-II. Fill -Time Prediction  - 49% Open,   3 ps l   - 

AR t Al tfOLUHF TJXF PRE55URI 
0.975E 02 0.100000E OS 0.100000F»-01 0.I47000F 02 

TIHF PRESSURE DFN3 U2 
SFCONDS PS! UF-S2/F* FP5 

D.100FH)1 0»898?73E 00 0.245808F-»02 0.565007F 03 
O.200F-O1 0.I73655E 01 0.257755FK;2 0.5D5173F 03 
Ü.300F*Ol 0.250852F 01 0.268773F*02 0 .448749F 03 
0.400E-O1 0.321096E 01 0.2 7R805F*02 0.3954A6E 03 
0.5OOE-O1 0.384096E 01 0.2878 09E<-02 0.3449?0F 03 
0.600E*Ol 0.439618E 01 0.295749F*-02 0.296774F 03 
0.700F-01 0.467454E 01 P.302596F»-02 0 .2 50 5 36 F 03 
0-800F-01 0.527385E 01 0.308315E*02 0.205blbF 03 
0.900FWH 0.559118F 01 0.312863F«-02 0.1611 74F 03 
Ü.IOOE 00 0.582144E 01 0*316165F*-02 0.115719E 03 
0 .HOF 00 0.595175E 01 0.31B035F*-02 0.6500^F 02 
0.120F 00 0.567724E 01 0.3168 8öE*-02 -0 .3 70646F 02 
0 .130F 00 0.582779E 01 0.316126FK)2 -0.246646F 02 
0.140E 00 0.578012E 01 0.315392E*-02 -0.238331 F 02 
Ü.150E 00 0.573263F 01 0.314661F*02 -0.237974E 02 
0.1601 oc 0.568568F 01 0.31393bE*02 -0.235643F 02 
0.170F 00 0.563916E 01 0.313221F»-02 -0.2341P0F 02 
0.180F 00 0.559310E 01 0.312S12E*-02 -0.232417F 02 
0.190F 00 0.554748E 01 0.311810FM)2 -0.230725F 02 
0.200F 00 0.550229E 01 0.311114FM)2 -0.2290T7F 02 
0.210E 00 0.>545753E 01 0.310424E*-02 -0.227374E 02 
0.220F 00 0.541320E 01 0.309742FM32 -0.2257P2F 0< 
0.23UE 00 0.536928E 01 0.3090«5E*-02 -0.2241O5E 0* 
0.240E 00 0-532576E 01 0.308395F*-02 -0.2 2 2 5 04 F 02 
D.250F 00 0»528265F 01 0.307731E*02 -0.22091t>F 02 
0.260E 00 0.523994F 01 0.3070 73F*02 -0.219370E 02 
0,270t 00 0.519761E 01 0.306422F*02 -0 .2176 22 E 02 
0 .2P0E 00 0.515567F 01 0.305776F*-02 -0.216315F 02 
3.290E 00 0.511411F 01 0.305136E~02 -0 .2146C5F 02 
G.300F 00 0.507292F 01 0.304501E*-02 -0.213334E 02 
0.310F 00 0.503209F 01 0.303873EMJ2 -0.211668F 02 
Q.320E 00 0.499163E 01 0.303250EM)2 -0 .2 104 22 F 02 
0.330E 00 0.495152E 01 0.302632E**02 -0.2D90P3F 02 
0.340F 00 C491177E 01 0.30202UE*02 -0 .2075^3 E 02 
0.350F 00 0.487236E 01 0.301413EM52 -0.206217F 02 
3.360F 00 0.483329E 01 0.300811F*-02 -0 .2 04 6 36 F 02 
0.370F 00 0.479455F 01 0.300215F*02 -0.2034O«,E 02 
0.380E 00 0.475615F 01 0.299623E*02 -0.2021 K0E 02 
0.390E 00 0.471807F 01 0.299037FM)2 -0.200b?üF 02 
D.J»00E 00 0.468031F 01 0.29B455E~02 -0.199537E 02 
Ü.410E 00 0.464287F 01 0.297879F*02 -0.198241F 02 
0.420E 00 0.460573F 01 0.297307FMJ2 -0.1969P4F 02 

OtNilTY 
O.3ü?C00F-O^ 

PS 1 

0.257714F 01 
0.214941F 01 
0.176066* 01 
0.1412PUE 01 
0.110599F 01 
0.83925GF 00 
0.613651F TO 
0.419777F 00 
0.261CS0F 00 
0.l3SC9iF 00 
0.432945F-C1 
0.151469F-01 
0.669685F-C2 
0.623C73F-0* 
0.619768E-0«: 
0.60731<LF-02 

0.59740tF-C2 
0.5e7110F-02 
0.5772P6F-02 
0.56754*P-P^ 
0.559143F-0* 
0.549b4t>F-02 
0.539fc2cE-0^ 
0.530983E-02 
0.522312F-02 
0.513SI<:E-0<r 
0»505603F-02 
0.497577F-0^ 
0.469627F-02 
0.461S33E-02 
0.47'«34öF-02 
0.466V32F-02 
0.45973öF-0^ 
0.452612F-02 
0.445734F-02 
0.433V04F-0*! 
0.432313F-02 
C.'*2577*«F-C* 
0.419406F-C2 
0.413213F-02 
0.407074F-02 
0.401 I53f -02 
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Table C-III.  Fill-Time Prediction - 49% Open, 7 psi - Front Room 

AREM 
0.97SE   02 

THE 
SECONDS 

0.100E*01 
0.200E-O1 
0.300E-O1 
0.*00E-01 
0.S00E-01 
0 .b00F*-01 
0.700E-01 
0 .800F-O1 
0.900EM)1 
O.iOOE 00 
0.110E 00 
0.120E 00 
0.130E 00 
0.140E 00 
0.150E 00 
0.160E 00 
0.17CE 00 
0.180E 00 
0.190E 00 
Q.200E 00 
0.210E 00 
0.220E 30 
0.230E 00 
0.240E 00 
0.250E 00 
0.260E 00 
0.270E 00 
0.280F 00 
0.290E 00 
0.300E 00 
0.310E 00 
0.320E 00 
0.330E 00 
0.340F 00 
0.350! 00 
0.360E 00 
0.370E 00 
0.3*0E 00 
0.390E 00 
O.IOOE   00 

VOLUME 
0.600000E   0^ 

PRESSURE 
PSI 

0.2<i9691E 01 
0.51635BE 01 
0.7b?962F 01 
0.98279<>F   01 

0.117116F 02 
0«»1 32<»B1E 02 
O.I<»<»113E 02 
0.I51655F 02 
0-153517E 02 
0.H9645F 02 
0.1W861E 02 
0.U6392F 02 
0.)<«A766F 02 
0.U3272E 02 
0.1M727E 02 
0.1<»024bE 02 
0.I38753F 02 
0.137299E 02 
0.135848E 02 
0*13**2<»E 02 
0.1330IOE 02 
0.131618F 02 
0.130238E 02 
0.128B77E 02 
0.127529E 02 
0.126199E 02 
O.I2<»882F 02 
0.I23581E 02 
0.122293E 02 
0.121020E 02 
0.119761E 02 
0.118S16E 02 
0.I17284E 02 
0.116065E 02 
0.114859F 02 
0.I13666F 02 
O.I12<»85E 02 
0.U13UF 02 
0.110159E 02 
0.109015F   02 

TIME 
0.100000EMH 

DEM 3 
UE-S2/F4 

0.2b5577E*-02 
0.299<*6lF*-02 
P.330848F*02 
0.35BB73F»-02 

0.3b292bE*02 
0.402577F*-O2 
0.417<»78E*02 
0.427155FM32 
0.429547F**n2 
0.42<»013E*-02 
0.A21<i63Ei-02 
0.419363E*02 
0.«17040E*02 
0-4 1<i90<iE»-02 
O.A12b95E*-02 
0.410578E*-02 
0.40B*4*E*-O2 
0.40636bE*-02 
0.*0<»292FM)2 
0.«02256F**02 
0.400235E*02 
0.39P245FM)2 
0.396273E*02 
0.394328E*02 
0.392<»02FM)2 
0.390500E»-02 
0.3bPbl7F*-02 
0.386758F*-02 
0.384917F-02 
0.383098FM)2 
0.381298F*02 
0.3795I8E-02 
0.377757F^02 
0.376015F*-02 
0.37A291E-02 
0.3 725 86 F*-02 
0.370898E-02 
0.369227F*02 
0.3 675 74 F «-02 
0.3b5938E*02 

PRES'URE 
0.147000E   02 

J2 
FP5 

0.966177F 03 
0.8D54M E 03 
0.67307bF 03 
0.5b27*iüE 03 

0.*<»3b48F P3 
0.3«.3bT6F 03 
0 .2 503 I10E 03 
0.I57929F 03 
0.3 834P4F 02 

-Q.79B401F 02 
-0.3 79677 E 02 
-0.306bQ'iF 02 
-0.3-W315E 02 
-0.3154*7F 02 
-0.328UP3E 02 
-0.3159 2VE 02 
-0.3202«iE C2 
-H.313523F 02 
-0.31<.<tIlF 02 
-0.310109F 02 
-0.309-V96E 02 
-0.3062*bE 02 
-0.305070E 02 
-0.302*0,: E 02 
-0.3D0897F 02 
-0.2995flE 02 
-0.296903F 02 
-0.294790F 02 
-0.2 930P5F 02 
-0.291087F C2 
-0.2B9«*17F 02 
-0.?87<i97F 02 
-0.2B5b35F 02 
-0.294041E C2 
-0 .2 823 74 F 02 
-0.2B06-V/E 02 
-0 .2 790 56 E 02 
-0.277355E 02 
-0.2758 1JF 02 
-0.?7*V18bE   02 

■ 

'HNSITY 
0.J9900GF-02 

PS1 

0.602930F 01 
H.Sb317<,F 01 
0.451406F 01 
0.331C?tF 01 

0.229007F 01 
0.l<i'*3fe9F 01 
0.7972A1E 00 
0.3*6540F 00 
0.19S002F-01 
0.9<*<*20bF-0l 
0.201988F-01 
0.I376B7F-01 
0.169416F-01 
0.143953F-01 
0.15'«bP6[-01 
0.1<»2b71F-0i 
0.14&042F-P1 
0.139256F-01 
0.139332F-01 
0.13'«b5t>F-Pi 
0*>133b«tj9F-OJ 
0.13D2A6F-01 
0.123563F-01 
0.1*5?01E-01 
O.I23t43F-01 
0.1213?3F-0l 
0.11941ÜF-01 
0.117151F-C1 
0.tl524bE-0] 
0.I131MF-01 
0.111319F-01 
0.1Ü9332F-01 
0.10756bF-01 
0.1U5731E-01 
0.104Ü12F-01 
0.1Ü2274E-01 
0.1G0658F-01 
0.9b9fe<-t>F-02 
0.^7'^73r-02 
0.°59719E-02 
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Table C-IV. Fill -Time Prediction  - A \9% Open,   7 psi -   Bo th Rooms 

APE A 1 VOLUME TINE PRESSURE DENSITY 
0.97SE 02 0-100000E 05 0.100000EMH 0.147000F 02 0.399000F« -02 

T!HE PRESSURE DEN3 U2 ü*T 
SFCONOS PSI UE-S2/F4 FP< PSI 

O.lOOE^Ol 0.149BI4E 01 0.25?546E*02 0.8 5S177F P3 0.602930F 01 
0.20OFK)! 0*310112E 01 0.272989EM)2 0.B'*5264F 03 0.61538ÜF 01 
0.300E- ►01 0*466779E 01 0.2929 29E**02 0 .770724F 03 0.54730*F 01 
0 .400E-01 0.615616E 01 0.311904E-02 0.6905T5F 03 0.465600F 01 
O.SOOF-Ol 0..755140E 01 0.329720F-02 0.814958F 03 0.39D172F 01 
O.bOOE-Ol 0.884164F 01 0.346221E*02 0.543853E 03 0.319607F 01 
0.700F-O1 0*100176E 02 0.361286E*-02 0 .4 76b Pb E 03 0.255b42F 01 
0.800F-O1 0.I10721F 02 0.3 74815E»-02 0.413643E 03 0.1V9302F 01 
0.900E-01 0.119994F 02 0.386731F^02 0.353590F 03 0.15DC4<*F 01 
Ü.10ÜE 00 0.127944E 02 0.396963E*02 0.2980«-<»F 03 0.1C7b77F Cl 
O.llOF 00 0.1345I8F 02 0.4 05438E-02 0.240129F 03 0.724731F 00 
0.120E 00 0.139645E 02 0.41?057E*-02 O.M440bF 03 0.434t87F ou 
0.130E 00 0*143189E 02 0.41b«>3bEM)2 0.12S019F 03 0.?C5fc31F 00 
0.140E 00 0.144695E 02 0.4185P9E*-0* 0 .5317«*4E 02 C.3fc?40GF- -01 
0.15ÜE 00 0.I42842E 02 0.4159311^02 -0.S54441F 02 0.619599F- -01 
0.160E 00 0.1<ill71E 02 0.413b33E~02 -0.593609E 02 0.5USS4HF- -01 
0.1 70E 00 0.I39605E 02 0.411285E*02 -O.S594?3F 02 0.'.47b31F- -01 
0.180E 00 0-138097E 02 0.409121E*02 -0.541271 F 02 0.M7C51F- -01 
0.190E 00 0.136625F 02 0.407008E»-02 -0.531243F 02 0.3V9675F- -01 
o.aooE 00 0.135178F 02 0.404932F»-02 -0.5249*2 F 02 0.?b9<f>3F- -01 
0.210E 00 0.133751E 02 0.402884E*-02 -0.52Q231E C2 0.37940ÜF- -01 
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Table C-V. Fill -Time Prediction  - t 19% Open,   10 psi -  Front  Room 

ARE Al YOIUHF TIKE PRFSSURE DI^SIIV 
0.97bE 02 0.600000F 04 O.lOOOOOF^Ol 0.147G00F 02 0.471G0ÜF -C* 

1 HE PRESSURE DF^3 J2 
SF CflNDS PSI UE-S2/F* FP< oil 

0.100E-01 0.27«28bE 01 C.2bP195F*02 0.9400 10F 03 0.70690bE 01 
0 .200E-O1 0-586236F 01 0.306b60F*02 0.9D9200F 03 0.7472PcF 01 
0.30ÜF-O1 0,9363 lbF 01 0.3<»82S2F*-02 0.8 /40 71 F 03 0.77S7PbF 01 
0.<iOüF-01 0.12ftS<.bF 02 0.387252F*02 0.73?4''2F 03 0.61036/F 01 
Ü.5O0E-O1 0.IS5B92E 02 0,A2?1MF^02 0.59P112F 03 O.^SG«^* 01 
O.bOOF-Ol 0,180983F 02 0.*5?05SE*02 0.!i 765>74F 03 0.3045>?bF 01 
D.700E-D1 0.20I315F 02 0.4 763«0F*02 0.355b?7F 01 0.l8972bF 01 
ü.eooF- -01 0.21*<»P0F 02 0.4 9<.<»?2F»-02 0.?bl7<9 F 03 0.1015,4^ 0] 
0.900E-01 0»225885F 02 0.50S774F-02 0.1 *7b3bF 03 0.3b04Ot>F Ou 
Q.IOOF 00 0.223S72F 02 0.«02772F^02 -0 .3bSb!üF 02 0.23'«67*F -01 
O.llOF OU 0.?20b0bE 02 P.«»9B8P<»F*-02 -0.!»7SS?bF 0; 0.^f>l*VF- '01 
G.120E 00 0.21P190F 02 ().«9^337F-0<! -0 .43P4*1 F 02 0.33?3PeF- -01 
G .130F 00 0.215bfe2F 02 P.4V177*:F^0<: ~D»*t|?*Ot 02 0.3379PtF- ~(1 
0.140E 00 0.212995E 02 0.A8P276F-02 -0.^3?3PbF 02 0 • 3 4 7 * 1 £ F< -01 
C150F 00 0.210439F 02 P.4b«.b?3F-02 -0.4360«>bF 02 0.3*17 3bF- -m 
Ü.160F 00 0.207929F 02 0 .<#bl<» löF-02 -0.4429^ 0< P.U4902F -01 
0.170F 00 0.205<i53F Da 0.4 7P060F~02 -0.J»3007ttf 02 0.3UQ5f>vF -01 
o.ieoF 00 0.203D11F 02 0.474748F-0* -0.W7233F o< 0.3v,?«il3E -01 
Q.190E 00 0.200t01F 02 n.471<«79F^0^ -0 .42 44 74 F Zl 0.2964«>bF< -n 
O.2O0F 00 0.19P223E 52 0.46P254E-02 -0.42I733F na 0.290t34F -01 
0.210E 00 0.195977F 02 0.46*07^-0* -0.4 19G^9F c<> 0.2fc*V77F -01 
0.22ÖE 00 0.I93S61F Oi 0.*bl93UF*0* -(Mlttl*! 04 0.?79blbF -01 
0.230E 00 0.191275F 02 0.4«>P8?9E*0* -0.4Hb^üF ba 0.274<20f -01 
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Table C-VI.  Fill-Time Prediction - 49% Open, 10 psi - Both Rooms 

ARtAl 
0.975E   02 

THE 
SECONDS 

O.lOOf H)l 
0.200E-01 
0.400E<-01 
0.400F-01 
0.500E*Ol 
0.600E-O1 
0.700F«-01 
O.ftOOE-01 
0 .V00E-O1 
O.IOOE oo 
c.nuf 
0.120F 
3.130E 
Ü.140F 
0.150F 
U.160E 
0.170E 
0.1P0F 
C.190E 
0 .200E 
D.210E 
0.220E 
G.230E 
D.2 4 0E 
0.250E 
0.26UE 
0 .270E 
0 . 2 P 0 E 
G.290E 
U.300F 
0 .310F 
3.32QE 
0 .330E 
0.340F 
0.350E 
D.360E 
0.370F 
Ü .380F 
0.390E 
C.400E 

0Ü 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
OG 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

VOLUME 
0.I00000E   05 

PRESSURE 
PSI 

0.164S71E 01 
0.342752F 01 
0.534777E   Oi 
0.740b93F 01 
0.943408E 01 
3.113S18E 02 
0.131389F 02 
0.147788E 02 
0.162583F 02 
0.175673F 02 
0.18697i>E 02 
0.196409E 02 
0.20387SF 02 
0.209204E 02 
0-211913F 02 
0.209523E 02 
0.207092E 02 
0.204657E 02 
0.202236E 02 
0-19Q837E 02 
0.197465E 02 
0.195121F 02 
0*19280bF 02 
0.190521F 02 
0.188264E 02 
0.186036E 02 
0.183836E 02 
0.181664E 02 
0.179S19E 02 
0..177399E 02 
0-175306E 02 
0.I73238E 02 
0.171195F 02 
0»169176F 02 
0.167180E 02 
0.1652 D8E 02 
0.163259E 02 
0.I61332F 02 
0.1*9426E 02 
0.IS7543F   02 

TINE 
0.100000EM31 

DEN3 
UE-S2/F4 

PRESSURE 
0.147000E   02 

J2 
FP< 

DtNSlTY 
0.471000F-0* 

PSI 

0.2b41 17E^02 0.940010E 03 0.7GS908F PI 
0.276427EM)2 0.920b?bE 03 0.7314MF 01 
0.299B99E<-02 0.999bO2F 03 0.751S93F 01 
0.3244P5E*02 0.57SfaPüE 03 0.7677^f 01 
0.348S93E**02 0.9018*4F C* 0.f>h94?bF 0] 
0.371449F-02 0.714Ü25F 03 O.SbllM2r 01 
0.39?795F*-02 0.bil3°7F 03 0.479V7<iF 01 
0.412423E*02 0.5537I7F C3 0.3b7G52F 01 
0.4 301 70 F «-02 0.*805P7E 03 0.3Ü3734F ni 
0.445905E»-02 0 .411460 F 03 0.230566F 01 
C.4!>951öF*02 0.345blGF 03 0.1b75StF 01 
0.470905F»-02 0.2b2O*2F 03 0.11 \5 74F 01 
0.479936E*-02 0.?192PbF 03 0.7Ü524GF 00 
0.486394E-*02 0.1 5*4^4F 03 0.35>5197f 00 
0.-t»öP6P4E^02 0 .77Pl9bE 02 0.91U63F- -01 
0.486423E-02 -0.bbb2^F 02 0.79693bf■ -01 
0.483107F*-02 -0 .70?7FbE 02 0.829947F- -01 
0.47<>785F*02 -D.70S9rOE 02 0.8396 13F- -Oi 
0.476482E*02 -0 .709b79E 02 0.83513bF- -01 
P^732C9E*-P2 -0.7092I4F 02 n.R<5b?^F- -01 
0.4699 72FMJ2 -0 .7351 FOE 02 0.812877F- -01 
C.466774F*-02 -0.70l4*bF Oi 0.7*9b*3F- -'01 
0.463616F-02 -P.6974MF 02 0.7t'440bF- -01 
0.460497F-02 -0.593270F 02 0.7t?t56*"- -01 
0.4574 19FM)2 -O.SJJ90r>bE 02 0.755456F« -01 
0.4 54379E«-02 -0.S84872 F 0* 0.741363F- -01 
0.4*1378F*-02 -0.6Ö0746F 02 0.7*7b31F- -01 
0.44P414F^02 -0 .6 766 7ÜE 02 0.71'42?oF- -01 
0.445<iP7E~02 -0.*7?br><#F 02 0.7G1lPoF- -ni 
O.442S96E*-02 -0.668721 E C2 0.6c9t?/e- -01 
0.439740E*-02 -0.bb<»btVF 02 0.676^3hF- -01 
0.43691bF-02 -0 .6bl075E 02 O.bbWf IF- -Cl 
0.434130F*02 -O.S5734^F 02 0.6b2t03F- -01 
0.431376F-02 -0.6536r7P 02 0.64l2QtF- -Cl 
0.428653E*-02 -0.55D125F 02 0.63D31oF- -01 
0.425962E-02 -0.6466CbF 02 P.61959«*F- -01 
0.423303E*-02 -0.643147E 02 0.6G916VF -Cl 
0»420674F*-02 -0.6397^7E 02 C.^V9C4t>r -01 
0.418074E*-02 -0 .636452E 02 0.5fc9197F -01 
0.415504E~02 -0.6331P6E 02 ^,r19lre^. -01 
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Table C-VII, Fill -Time Prediction - 20% Open,  3 psi - Front Room 

AREA 1 VOIUHE TINF PRESSURE DtNSlTV 
0.%00E 02 D.SOOOOOF 0«. 0.100000F-01 0.1 WOTOF 02 0.3C2G0ÜF- -02 

T IKE PRESSURE 0FN3 [)2 0P1 
SECONDS PS! UF-S2/M F^5 PSI 

O.IOOEMJ1 0„614S«SF 00 0.?<.1758F*-02 0.5b50r7F 03 0.2W714F 01 
G.200E-O1 0.120016F 01 0.250109F-02 0.S23266F 03 0.?2760^F 01 
0.300FMM 0.175S21F 01 0.258030F*-02 0.«83193F 03 0.1V9351F 01 
0.<.OOt*01 0.227833F 01 0.?65b01E*02 O.M»<.69bF 03 0.173G4CF 01 
O.SOOEHH 0*276B39F 01 0.27?S0bF*-02 0.O76 72 F 03 0.!<«3713F 01 
O.bOOF' -01 0.322<*«3F 01 0.27«028F~02 0.372003F 03 0.12S373F 01 
0.700E<-01 0.36456SE 01 0.285056f»-02 0.337371F 03 0.10599^F 01 
0.800F*01 0..*03135F 01 0.2905*0FM)2 0.3D422BF 03 O.P7529bF 00 
0.900E*01 0.43808BF 01 0.295S90E"*02 0.271820E 03 0.7C920öF 0Ü 
O.IOOE 00 0.%693*9E 01 0.300075F-C2 0.?<.01*3F 03 0.5bD99^r 00 
0.11 OF 00 0.496B76E 01 0.3040?<iF«-02 0.?09038E 03 0.<»2996VF 00 
0.120E 00 0»5205*9E 01 0.307424E-02 0.178156F 03 0.315A71F 00 
0.130E 00 0.5*0251F 01 0.310255E*02 0.1 W106 F 03 0.21&V36F 00 
o.i^or 00 0.555778F 01 0.312^ebF^02 0.1 151 9b E 03 0.133972F 00 
0.150F 00 0*566740F 01 0,31«066E*-02 0.9093°6F 02 0.6fc5G1«*F- -Cl 
Q.160E 00 0.571975E 01 0.31«81VF~02 0.3BS238F 02 D,l $129*1- -01 
0.170E 00 0.566&02F 01 0.313991E*02 -0.395<.2<tF 0< 0.170i07F- -01 
0.1*0E 00 0.561636F 01 0.313225F*02 -0.366321F 02 0.146G71F- -01 
0 .1 9 OF 00 0.556896F 01 0.3)2<»9SE*-02 -0.3S0A41E 02 0.133372F- -01 
0.200F 00 0.5S2283E 01 0.311783»>02 -0.3M84SF 0^ 0.12S623F- -Oi 
0.210F 00 0.54 7749E 01 0.31108<.E~02 -0.3387fOF C2 0.122609F- -01 
0.220E 00 0*5<.3273E 01 0.31039*F*-02 -0.333227F 02 0.11978<ir- -01 
0.230F 00 0.53IB44E 01 0.3Ü9711E-02 -0.330371F 02 O.I17A«1F-01 
0.2A0F 00 0.53<i<i6ÜF 01 0.30903bF~02 -0.327809E 0<: 0.I1541'«F• -01 
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Table C-VIII. Fill- -Time Prediction  - 20% Open,   3 ps i   -   Be >th Rooms 

AftEAl V3LUMF TIHE PRESSURE DENSITY 
0 .VOOE 02 O.IOOOODF 05 O.IOOOOOEMJl 0.H70C0E 02 0.302G00E- -02 

T 11E PRESSURE DEN3 U2 L*T 
SECONDS psr UE-S2/F4 FP5 PSI 

O.lOOE^Ol 0.368727E 00 0.238255E*02 0.5b50P7E 03 0.257714F 01 
0.200E-O1 0.726<.«0E 00 0.2<t3356F»-02 0.53P9I1 E 03 0.239fc<t3F 01 
0.30GE-01 0.107276E 01 0.24829bE*-02 0.513452E 03 0.220289F 01 
Q.tOOE-Ol 0.140735F 01 0.2530 77E-02 0.4B8612E 03 0.202679F 01 
0.500E-01 0.172992F 01 0.257687E-02 0.*b*36bF 03 0.1b562bF 01 
O.bOOE^Ol 0.204018F 01 0.2621 2<tE*-02 0.4<*069UE 03 0.16975UF 01 
0.700E-O1 0.233790E 01 0.26638SEK52 0-U75 58E 03 0.I54447F 01 
O.&OOEH)! 0.2622PbE 01 0.270467F^02 0.39V942F 03 0.139V21F 01 
Ü.900E« -01 0.289<»88E 01 0.274365E*-02 0.3728I2E 03 0.126165E 01 
O.ICOE 00 0.315377E 01 0.27807bFK)2 0.351136E 03 0.113173E 01 
D.llOE 00 0.339936E 01 0.281603E*02 0.329879F 03 0.1G3933F 01 
G.12GF OG 0.363152F 01 0.28*937F*02 0.309005E 03 0.89432<:F 00 
0.130E 00 0.385008E 01 0.2b8078E*-02 0.2884 72F 03 0.7bSb«7E 00 
Ü.1AOE 00 0.405A90E 01 0.29102AF-02 0.2b8236F 03 0.6858A7E 00 
J.150E 00 0.42A583E 01 0.293771F-02 0.2«»82A6F 03 0.592058E 00 
0.160E 00 0.4<i226bF 01 0.29631bE«-02 0.22«<»<.<#F 03 0.505G12F 00 
0.170E 00 0.458527F 01 0.298661E-02 0.2087A2F 03 0.*2*i>4bF 00 
0.1 8 OF 00 0-473335E 01 0.3007O6F-02 0.1991 15 F 03 0.3505IOF 0Ü 
0.190E 00 D.*86S63E 01 0.302719F-02 D.1593«>6F 03 0.2b2767F 00 
0.20GE 00 0.498<»73E 01 0Ä304*2<iE-02 0*1494*2F 03 0.221209E 00 
0.210F 00 0.508712E 01 0.305903EMJ2 0.12910<»F 03 0.165763F 00 
0.220F 00 0.317302E 01 0.307145E*-02 0 .I079°0F 03 O.I lb<.0*F 00 
0.230F 00 0.524122F 01 0.308131E*02 0.855113F 02 0.7321*7F- -01 
0.240F 00 0.52893AE 01 0.308828E*-02 0.6023I6E 02 0.3b'*l*5E- -01 
0 .250E 00 0-53098AE 01 0.30912<»E*02 0-2562*bF 02 0.660436F- -02 
0.260E 00 0.528097E 01 0.308678E*02 -0.3bll79E 02 0.139803E- -01 
G.270E 00 0.52*78bE 01 0.308167E*02 -0.<tl<i872E 02 0.U4103E- -01 
0.280E OG 0.521229E 01 0.307bl7E*-02 -0.<i<.71 18E 02 0 .213*tl IE • -01 
0.290E 0Ü 0.517511E 01 0.307043E*-02 -0.*579°bF 02 0.233337E- -01 
0.30OF 00 0.513b90E 01 0.306<»53E*-02 -0.431867E 02 0.24S874F- -01 
0.310E 00 0.509805F 01 C.3Ü58S3E*02 -0 .*910'5E 02 0.2b5bfc9E- -01 
0.320E 00 0.505B81E 01 0.305246F*-02 -0.%969<>8F H2 0.261557F- -01 
0.330F 00 0.501936E 01 0.304637E'-02 -0.5005F8F 02 0.?6'4bl3F- -01 
G.340F 00 0.497984E 01 0.304026EM52 -0.502<»S!>E 02 0.26&254F« -01 
0.350E 00 0-494036E 01 0.303417E*02 -0.5030S1 F 02 0.2663AVE- -01 
0 .360F 00 0.A90099E 01 0.302b0bE*-02 -0.5026*0E 02 0.265A3AF- -01 
0.370E 00 0.486177E 01 0.302202F»-02 -0.5016I7F 02 0.263776E- -01 
U.380E 00 0.482276E 01 P.301600F**02 -0.5000^6F 02 0.26l5fr5E- -01 
0.390F 00 0.478399E 01 0.301001E»-02 -O.497903E 02 0.259951F -01 
O.JiOOE 00 0.47454 7E 01 0.300*06E*02 -0.4956P5F 02 0.25S054E" -01 
O.UOF 00 0.W0722E 01 0.2998 15E*-02 -0.*93156E 02 0.25295AF-O1 
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Table C-IX.  Fill-Time Prediction - 20% Open, 7 psi - Front  Room 

AREM VOLUME 
O.tOOF   02 0.600000E   0<» 

TIME PRESSURE 
SECONDS PS! 

TINE 
0.I00000E-01 

DEN3 
UE-S2/E«. 

PRES5URE 
o .1*7000 E 02 

U2 
FPS 

DtNSITf 
0.393U00F-r<! 

DPT 
PS J 

0.100FMH 
0.200F-01 
0.300F-O1 
0 .«»OOE-OI 
O.SOOE-Ol 
G.bOOE-01 
0.700EKJ1 
0.800FH)1 
0.900E-01 
0.100E   00 
0.110F 
0.120F 
0.130F 
O.UOE 
0.150E 
D.160E 
0.170E 
0.180F 
0.190E 
0.200E 
0.210F 
0.220F 
0.230F 
0.240E 
0.250E 
0 .260E 
0.270F 
0.280E 
0.290F 
0.300E 
0.310E 
0.320F 
0.330E 
Q.340E 
Ü.350E 
0.360E 
0.370E 
0.380E 

00 
00 
0Ü 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
oc 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0*I02*37E   01 
0.209750E 01 
0.319028E 01 
0.A24990E 01 
0.527063E 01 
0.624751E 01 
0.717630E 01 
0.8053A4E 01 
0.887593E 01 
0.96M26E 01 
0.103<i73E 02 
0.1099?3E 02 
0.115746E 02 
0.12092SE 02 
0-125<»<.lE 02 
0.129272E 02 
0.132383E 02 
0.134710F 02 
0.136108E 02 
0.13536bE 02 
0.134316F 02 
0-133139E 02 
0*131895E 02 
0.130612F 02 
0.129311F 02 
0-128000E 02 
0.I26688F 02 
0.125380E 02 
0..124079E 02 
0.1227B7E 02 
0.121S06E 02 
0.120237E 02 
0.118979F 02 
0.11773«.E 02 
0.U6502E 02 
0.115282F 02 
0.11A075E 02 
0.112880E   02 

0.2<»*36SE-*02 
0.260148E-02 
0.2 7A0 56E-02 
0.287565E-02 
0.3 005 98 E-02 
0.313092F-02 
0.324990E-02 
0.3 362 44E-02 
0.3468KF~0<: 
0.356bf4E*02 
0.3b576SE*02 
0.374092F-02 
0.3blb21E**02 
C.3b8327E»-02 
0.39418bE*-02 
0.399161E-02 
0.403207F-02 
0.406239F-02 
0.40P062F-02 
0.406992F-02 
0.405<i79E*02 
0-<i03783F*-02 
0.401989E-02 
0.«001<.1F«*02 
C.39826*F*02 
0.39637bF*-02 
0.39<i*m*02 
0.392600E-02 
0.3907?bFK)2 
0.388863E-02 
0.387016F-02 
0.38S1R6F-02 
0.383373E-02 
0.381579E-02 
0.379802E-02 
0.3780<*E-02 
0.376305F-02 
0.37<#S83EM)2 

0 .866177E   03 
0.8M307F   03 
0.819i>0b E   03 
0.7b0b93F   03 
0.70*b91E   03 
O.bbObfcbF   03 
0.5*8756F   03 
0.5*9G*9F   03 
0.5D13P7F   03 
0.**>5be9F   03 
O.UUAbF   03 
0.3bPb?0E  03 
0.3274cbF   03 
0 .2b70<3E  03 
0.2W270E   03 
0.207552E   03 
0.1b7077E   03 
0.12*2?3F   03 
0.7«»?b3<»F   02 

-0.35J«i0?9E   02 
-O.Sb9<*PbF   02 
-0 .b30190E   02 
-0 .6b9b«7E   02 
-0.b932?5E   02 
-0.7073C9E   02 
-D.7153°bE   02 
-0.719515F   02 
-0.720957F   02 
-0.7205f2F   02 
-0.71 8900 E   02 
-0.71b38QE   02 
-0.713263F   02 
-0.7097«bE   02 
-0.70S9P3E   02 
-0.7020*8 E   02 
-0.b9*0 1<*F   C2 
-O.S93V4<iF   02 
-O.SB9b*<.F    r? 

0.602930F 01 
O.bllllLF 01 
0.5936S7F 01 
0.53533VF 01 
0.<»7930bF 01 
0.42334GF 01 
0.3710ACF 01 
0.321fc3t>F 01 
0.27S00bF 01 
0.2337?2F 01 
0.195U41F 01 
0.1i>99S6F 01 
0.1<^399F Cl 
0.10026ÖF 01 
0.7i,'^ocr   oo 
0.537903F 00 
0.3b2Cf>U 00 
0.1V61*3C 00 
0.705117F-01 
0.219b09F-01 
0.4<.0b<ilF-Cl 
0.55S713F-01 
0.b2572<*F-01 
0.667i^F -01 
0.69U97F-01 
0.7G379bF-01 
0.7U9<**bF-01 
0.707930F-fi 
0.7037P1F-01 
0.697209F-01 
0.6b9G5bF-Cl 
0.679E6/F-01 
0.670G3<?F-01 
0.6S?fc61F-01 
0.b<.9MuF-01 
0.b39117F-01 
0.629frOGF-Of 
0.61958bF-01 
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Table C-X. Fill« -Time Prediction - 20' o Open,   7 psi -  Bot h Rooms 

AfttAl VOLUME TINE PRFSSUPE DfcNS 17 Y 
O.tQOE 02 0.100000E 05 O.IOOOOOf^Ol 0.I<»7000F 02 0.393C00F- -02 

IMF PRESSURF DEN3 U2 G^T 
SECONDS PSI JF-S2/F4 FP5 PSI 

O.IOOE-Ol 0.614623F 00 0.241019E*-02 0.8 561 77 F 03 0.602S3GF 01 
O.20OF-O1 0.I24638F 01 0.2^918<iF»-02 0.856534F 03 0.607C8<*F 01 
0.300E< -01 0.189512F 01 0.257491E*02 0.646604F 03 0.M0464F 01 
U.400F-01 0.254772F 01 0.2658 10EM)2 0.9241J1E 03 0.595169F 01 
0.500F' ̂ 01 0.318702F 01 0.2739 74E*02 0 .786639F 03 0.557424F 01 
O.bOOF-01 0.381164F 01 0.281962E**02 0.750066F 03 0.52014<»F 01 
0.700F- -01 0.442035E 01 0.289760E-02 0 .71438t>E 03 0.*b3547F 01 
G.bOGFM)l 0.501200E 01 0.297351E*02 0.5795P9F 03 0.4<»7blbF 01 
0.900E-01 0.55F559E 01 0.304722F-02 0 .64S6r.oF 03 0.413113F 01 
O.IOOE 00 0^61 40 18 F 01 0.311860E<-02 0.51?575F 03 0.379559F 01 
O.ilOF 00 0.667496F 01 0.318753E-02 0.5903I5F 03 0.347261F 01 
0.120E 00 0.718919F 01 0.325392F<-02 0.54P850E 03 0.31529bF 01 
0.130E 00 0.768222F 01 0.331767E«-02 0.5181A6F 03 0.2b57?5F 01 
0.1<.OE 00 0.815345F 01 0.337869E*-02 0.*8PlfbF 03 0.259587E 01 
0 .1 50E 00 0.860237F 01 0.343691E-02 0.*58b7GF 03 0.231907F 01 
0.160E 00 0.902851E 01 0.349226E*02 0.4302IQF 03 C.?G5t^F 01 
0.1 70F 00 0.943143E 01 0.354467FHD2 0.*02133E 03 0.162949F 01 
0.1P0E 00 0.981072F 01 0.3 59<.08F*-02 0.3745P0F 03 O.lbOfcSbF 01 
0.190F 00 0.I01660F 02 C.364043E*02 0.3474P3F 03 0.1396OC.F 01 
0.200F 00 0.104969F 02 0.36P366F*>02 0.3207C2F 03 0.1 20360F 01 
0.210F 00 0.I08029E 02 0.3 723 70 f~02 0.29<»3?5E 03 0.102299F 01 
0.220E 00 0.110836F 02 0.376048F*-02 0.2680'7F 03 0.855689F 00 
0.230E 00 0.U3385F 02 0.379392F*02 0.241b KE 03 0.70197**F 00 
0.240F 00 0.J15668F 02 0.3B2392F>-02 0.215405F 03 0.5b0947F 00 
0.250E 00 0.1176 77E 02 0.385035F-02 0.189562E 03 0.43253bF 00 
0 .260F 00 0.I19397F 02 0.387301F^02 0.ibOb73F 03 0.316b55F 00 
C.270F 00 0.120809F 02 0.389165E*-02 0.131b36F 03 0.212V32F 00 
0 .280F 00 0.t21878F 02 0.3 905 77E*-02 0.993832F 02 0.121831F OG 
0.290E 00 0.122S20F 02 0.391<»26F^02 0.595b00 F 02 0.439103F- -01 
0.300F 00 0.122120E 02 0.3908«6E«*02 -0.371121F 02 0.16S90bF- -Cl 
0.310F 00 0.121488F 02 0.3899 28E»-02 -0.589735F 02 0.479176F- -01 
0.320F 00 0.120732F 02 0.388830E<-02 -0.7074 30F 02 0.673t 52E- -01 
0.330F 00 0.I19B94E 02 0.3876l3E»-02 -0 .7882Q1F 02 0.83324bF- -01 
G.340F 00 0.118995E 02 0.366307E*02 -O.P^PS»IbF 02 0.961 376F- -01 
Q.350F 00 0.118051F 02 0.384936F*-02 -0.3952 INF 02 0.106b5bF 00 
0.360F 00 0.117072E 02 0.3835I4E*02 -0.9322^7F 02 0.115G63F OG 
0.370F 00 0.116066F 02 0.382053E-02 -0.9b20tVF 02 0.I22G1;F 00 
0.380E 00 0.I15039E 02 0.380562E«-02 -0.98623<.E 02 0.127t6tE OG 
0.390E 00 0.I13996F 02 0.379048F-02 -0.1005P9F 03 0.132231F OG 
O.IOOE 00 0.112942F 01 0.377516E*-02 -0.1021 P7F 03 0.135675F 00 
0.C10F OG 0.111B78E 02 0.37S971F«-02 -0.I034P0F 03 0.139 7 34F 00 
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Table C-XI.  Fill-Time Prediction - 20% Open, 10 psi - Front Room 

AREA 1 
0.<«OOE   02 

VOLUME 
0.600000F 0* 

TI*E 
0.100000F*-01 

MFS5URE 
0.1470O0F   02 

DENSITY 
0.A71C00F-0^ 

THE PRESSURE DEM3 112 0P1 
SECONDS PSI UE-S2/F* FP'> PSI 

0.100EMU 0.112S27E 01 C.247<i39E*-02 0.9<i0C!0F 03 0.70SV0bF 01 
0.200FMU 0»231370E 01 0.262433FKJ2 0.92b0«9F 03 0.7<:3181F 01 
0.3O0F -01 0.356594E 01 0.277971E*»02 0.9112*1E 03 0.7374 74E 01 
0.400E-01 0.488221E 01 0.294038EJ-02 0.99S6P7F 03 0.749S23F 01 
0.S00E -01 0.626226E 01 0.310613E-02 0.8 792 SO E 03 0.7b9C72F 01 
U.600E-01 0.76581ÖE 01 0.327250F*02 0.9'*06O9E 03 0.7*94 04F 01 
G.700F-01 0.90057<iE 01 0.3433<i6E«-02 0.776b ?7F 03 0.6M057F 01 
0.800F-01 0a02970E 02 0.35P802F*02 0.7152A7F 03 0.S75771F 01 
0.900F-O1 0.115252E 02 0.37353AF-02 0.6*63*1 E 03 0.5G3636F 01 
0.100E 00 0.126845F 02 0.387<»b9F^02 0.599V&3F 03 0.435460F 01 
O.UOF 00 0.137701E 02 0.40054&F-02 0.5<.5br9F C3 0.37U03F 01 
0.120E 00 0.1W781E 02 0.W2712F-02 0.<»93V7bE 03 0.313013F 01 
0.130E 00 0.15705QE 02 0.<i23923P'-02 0.'*<»<«0I9F 03 0.25926bF 01 
0 .1AOE 00 0.U54 79F 0^ O.A3M39F*02 0.3957c2': 03 0.210tOOF 01 
0.150F 00 0.173043F 02 0.443323F-02 O.H?9f»6F 03 0.I6SS54F 01 
0.160E 00 0.1797I4E 02 0.<»bl<.43F-02 0.3031CUF 03 0.I28197F 01 
0.J70E 00 0.I85462E 02 0.*3B<»52EK)2 0.?579^6E 03 0.941611F 00 
0.180F 00 0.19024bE 02 0.4 64297F-02 0.2124 29F 03 0.646t73F 00 
0.190F 00 0-194000E 02 0.46P892F*-02 0.I6531UF 03 0.395632F 00 
0.200E 00 0.I96591F 02 0.A7207CF-02 0.113^7E 03 0.I87773F 00 
0.210E 00 0.I97S29E 02 0.<#732?3E**02 0.'«092?bE 02 0.245757F- -01 
0.220E 00 0.I95911E 02 0.471 001E-02 -0.708278E 02 0.81999bF- -01 
G.230E 00 0.194090E 02 C.A68500E**02 -0.9D17'.bF 02 O.IO*«»?<tF Ou 
0.240E 00 0*I92150F 02 0.*6583bF*-02 -0.9S9344F 02 0.11926bF 00 
0.250E 00 0.190138E 02 0.463071F*-02 -0 .8 976 7b F 02 O.I2925i>F 00 
0.260E 00 0.188080F 02 O.A602A5E«-02 -0.9234',6F 02 0.1359C7F Ou 
0.270E 00 0-185998E 02 0.45738*E^02 -0 .9«»0br2F 02 0.1O1PUF Oü 
0.280F 00 0.183903F 02 0.<i^l>08F^02 -D.9S2442E 02 0.142721F 00 
0.290F 00 0.I8 1806F 02 O.A51b?7E*02 -0.9i>97rl F 02 0.143987F 00 
0 .300E 00 0.I79713E 02 0.4*#P753E*-02 -0.9639A7F 02 0.144317F 00 
0.31OF 00 0.177630E 02 0.44S891F-02 -0.9b5b?0E 02 0.1439V.F 00 
0.320F 00 0.175559E 02 0.443047EM32 -0.9b5970E 02 0.143077F 00 
0.330F 00 0.173504F 02 0.4<*022if*-02 -0.9b«fc05F 02 0.l4lb2i>F 00 
0.340E 00 0.I71467E 02 0.«37427E**02 -0.962674F 02 0.1O305F 00 
0.350E 00 0.1694 49E 02 0.434b5<iFH)2 -0.959b ?2E 02 0.138596F ou 
0.360E 00 0.I67450F 02 0.431909EM)2 -0.956427F 02 0.13675^E 00 
0.370E 00 0.165<»72F 02 0.429191F-02 -0.9S2b3bF 02 0.134826F 00 
0.380E 00 0.I63S1AE 02 0.426502E-02 -0.9<»85"73F 02 0.13?b47F 00 
Ü.390F 00 0.161577F 02 0.423842F-O2 -0.9V-»319E 02 0.1308A5F 00 
0**00F 00 0.159661E 02 P.42121GE*02 -0 .9 399 3CE 02 0.1^3633F 00 
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Table C-XII.     Fill- ■Time Prediction  -  20% Open,   10 psi -  Both Rooms 

ARE Al tfOLUHF T1HE PRFS5ÜRE DENSITY 
o.toot 02 O.IOOOOOE 05 O.IOOOOOF^Ol 0.1 47000 E 02 0.471000F- -02 

TMF PRESSURE DFN3 U2 DPT 
SFCPNDS PS I UE-S2/F4 FP5 PSI 

O.IOOFMH 0.675162E 00 0.241b63f »-02 0 .9<*00 10F 03 0.706906F 01 t 
0.200E- -01 0.137247F 01 0.2 50521F*-02 0.930738F 03 0.71S62ÜF 01 
0.3O0F« -01 0.209199F 01 0.259569E*-02 0.921 1 «>1 F 03 0.723517F 01 
G.400F- ►01 0.283372E 01 0.2b8805E*-02 0.91124bF 03 0.730b3tF 01 
O.SOOE-Ol 0.359758F 01 0.2 78223F*-02 0.901014F 03 0.73S622T 01 
O.bOOE-Ol 0.438343E 01 0.287818F-02 0.990456F 03 0.741710F 01 
0.700F- -01 0.519108E 01 0.29758bFM)2 0.979566F C3 0.745747F 01 
O.BOOF-Ol 0.602022E 01 0.307518F<*02 0 .868343F 03 0.74«U7<>r 01 
0.900F-O1 0.683384F 01 0.317278F^02 0.32B6P6F 03 0.702040* 01 
O.IDOF 00 0.762725E 01 0.32681*F-02 0.7878I9F 03 0.6b?^0^F 01 
G.llOF 00 0.839862F 01 0.33610bE*02 0.7<i79*bF C3 0.603261? 01 
0.120E 00 0.914632E 01 C.34M31F*02 0.7090F!>F 03 0.5b5b02F 01 
0*1 30E 00 0.9866B$F 01 0.3!>3 8 70F*-02 0.6711P9F 03 O.S0916bF 01 
0.140E 00 0.1056«i9F 02 0.3b230bF*-02 0.6342«3F 03 0.4t'*4S5F 01 
0.150F 00 0.112333F 02 0.370423E^02 0.599218F 03 0.4^1519C 01 
0.160E 00 0.118730E 02 0.37B208FM)2 0.5S3076F 03 0.3bD480F 01 
0.170E 00 0.124830F 02 0.365b4bE*02 0.52*7"", !>F 03 0.3M427F 01 
0.180E 00 O.J30b2bF 02 0.392727Fi-02 0.4952C3E 03 0.3U'-4l7F 01 
Q.190F 00 0.136109E 02 0.399439E»-02 0.4b?*f2F 03 0.?L?433F 01 
0.200F 00 0.141273E 02 0.40«:774E-02 O.J»303f5E 03 0.236b3of 01 
0.210F 00 0.1<i6111E 02 0.411720F*02 0.398b?, bF 03 0.205t74F 01 
0 .220F 00 0-150618F 02 0.4172 70F*-02 0.3S77"7F 03 0.177173F 01 
0.230E 00 0.15478bE 02 0.422412F*-02 0 .33714,: E 03 O.liObOlF 01 
0.240F oc 0.15 8b 09 E 02 0.427138F^02 0.30S734F 03 O.I25t?lF 01 
0.250F 00 0.162078E 02 0.431434F^02 0.27b3?9F 03 0.1U30P/P 01 
0.260E 00 0.1b5184F 02 0*435288F-02 0.2'*5*04F 03 O.P2?5^bF oc 
0.270F 00 0.167912F 02 0.438b80E*-02 0.214920F 03 0.632E34F 00 
Ü.280F 00 0.170245>F 02 0.44l585F*-02 0.1 b? 9 40 E 03 0.46137jf 00 
0.290F 00 0.172152F 02 0.4<#3965F-02 0.149078F 03 0.3U90P0F PL 
0.300F 00 0.173S82E 02 C.445752F-0* 0.111446F 03 0.172t67F 00 
0.310F 00 0.I74401F 02 0.44b778F*-02 0.&39177F 02 0.5b966UF- -01 
0.320F 00 0.173776E 02 0.445909F*-02 -0 .4b7b4bF 02 0.369273F- -01 
0.330F 00 0.172840F 02 0.4<»4b07E*-02 -0.7338P2F 02 0.829166F- -01 
0.340F 00 0.171724E 02 0.443057E-02 -0.87Sb77E 02 0.I192P2E 00 
G.350E 00 0.170484F 02 0.441332F*-02 -0.9B2904F 02 0.I47129F 00 
0.360F 00 0.U9149F 02 0.43947bF-02 -0.10631bF 03 0.171173F 00 
G.370F 00 0.1677 42E 02 0.437522F*02 -0.I12747F 03 0.191-26F 00 
0.380F 00 0.I66278F 02 0.43548bF»-02 -0.1180?!>F 03 0.2u8b74F 00 
0.390F 00 0.I64768F 02 Ö.4333P6F*-02 -0.1224P1F 03 0.2/.311SF 00 
0.400E 00 0.163220F 02 0.431236F-02 -O.I 261 ?1 F 03 0.23c,4*bF Ou • 
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APPENDIX D 

PREDICTED TRANSLATION PARAMETERS FOR EXPERIMENTAL MODEL 
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Table D-I.     Predicted Translation Parameters  -  Prone at 
Entrance - 49% Open,  3.6 psi 

TWO.ROOM   M0DEL-V/A-5llFT 

SHOT   24-75-158,   sIöPS! 

TIHE-SEC niSTAMCE-FT 

oJoOOS ojoooi 
o, 0010 ofooo3 
ofooi5 0   0007 
0,0020 0.0012 
0,002s o>oi» 
0,0030 OJJ0025 
0,0035 0,0032 
0f0040 0,(1039 
0,0045 0§0047 
0,0050 0,0056 
0,0055 0.0054 
0,0060 0*0072 
o.oofts 0.0081 

VELOCJTY-FT/SFC  ACCELI-FT/SEC/SEC 

0,3465 
0,6415 
0 8889 
1,0930 
1,2584 
1,3896 
1.4912 
1,5672 
1.6216 
1.6582 
1.6805 
1*6918 
1.695ft 

692.9416 
590,0004 
4Q4.7132 
408,2619 
330,7273 
262,5059 
203,1496 
151.9977 
108.8187 
73,1646 
44.5978 
22^6858 
7.4316 

TME-SEC 

0 joons 
0 fnoio 
n ,0015 

°< ,0020 
0, r0025 
0, ,0030 
o( ,0035 
0( ,0040 
n1 ,0045 
0, ,0050 

°< ,0055 

°( ,0060 
0, ,0065 

°< ,0070 

°l ,0075 
n4 ,0080 

°i ,0085 
fi, |0090 

°i ,0095 
ni ,0100 

°i 0105 
n, ,ouo 

T'WI-ROOH H0DEL»V/A«8l54FT 

SHOT 24-75-158, 3I6PS! 

OISTAVJCE-FT     VELOCITYfFT/SFC  ACCEL I-FT /SEC/ SEC 

0001 
0003 
0007 
0013 
0019 
0027 
0036 
0045 
0055 
0066 
007« 
noQO 
0102 
0115 
0128 
0141 
0154 
0168 
0181 
0195 
0209 
0223 

0,3465 
0,6618 
0,9474 
1,2045 
1,4340 
1.6402 
1,8210 
1,9817 
2,1212 
2,2420 
2,3457 
2,4336 
2.5074 
2,5683 
2.6178 
2,6570 
2,6872 
2,7097 
2,7256 
2.7360 
2^7419 
2.744ft 

692,9416 
630.6762 
571J088O 
514,3852 
4ft0,7789 
410.4718 
363,4553 
319,5085 
279,0434 
241,6573 
207,3008 
175,9666 
147,4947 
121,6131 
08,9351 
78,4328 
60.5181 
44^9656 
31,7770 
20,7381 
11,8516 
5.3256 
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TP <E-SEC 

J0005 

°l ,ooio 

°l ,0015 

°l ,0020 

»1 ,0025 
o, ,0030 

°( ,0035 

°l ,0040 

0( ,004"? 

°l ,0050 

°1 ,0055 

°< ,0060 

°! ,00*5 
\ ,0070 

Of ,007* 
o, ,0080 

Table D-II.    Predicted Translation Parameters  -  Prone at 
Entrance - 49% Open,   10.9 psi 

TtfO-ROOM   M0DEL-V/A«5llFT 

«HOT   24-75-159,    10*9PSI 

niSTASCE-^T     VELOCITY-FT/SFC  ACCEL."-FT/SEC/3EC 

1625,5504 
1696.4279 
1760*1534 
1*15,4475 
1860,1744 
1683.9064 
1443,2277 
1214,9321 
1003,8355 
813,0308 
643*9319 
496,0004 
370,8699 
264,9650 
178,1326 
1^8.8254 

TME-SEC 

0,0005 
0,0010 
0,0015 
0,0020 
0,0025 
0,0030 
0,0035 
0,0040 
0,0045 
0,0050 
0,0055 
0,0060 
0,0065 
0,0070 
0,0075 
0,0080 
0,0085 
0,0090 
0,0095 
0,0^00 
0,0105 
0,0110 
0,0H«i 
0,0120 
0,0125 
0,0130 
0.0131 
0*0140 

0   0002 0,8128 
n'nooB 1,6610 

2,5411 0J0019 
0,0034 3,4488 
0   0053 4,3789 
0,0077 5,2208 
0   0105 5,9424 
0.0136 6,5499 

7,0518 0*0170 
0.0207 7,4583 

7,7803 
8,0287 

0j0245 
0,0264 
0,0325 8,2141 
0,0366 8,3466 
0,0408 8,4357 
0.0451 8.4901 

)-R30H   MODEL -V/A-8.54FT 

SHOT 24-75-159, 

niSTAYCE-FT 

10.9PS! 

VEinC!TY*FT/SFC  ACCELl-^T/SEC/SEC 

n ,1002 
« ,0008 
1 ,0019 
r .0033 
r ,0052 

•; |0076 
o, .0104 

n! >i37 
»; >174 

» |0215 
n; ,0260 
\ ,0309 
* ,0360 

» ,0414 

« ,0471 
R »0529 

* [0590 

» t0652 
" ,0715 
« ,0780 
* ,0846 
~- ,0912 
1 ,0979 

« |l047 

^3 
1115 

^ 1184 

»»! 1253 

n* 1321 

0,8128 
1,6470 
2,5013 
3,3748 
4.2648 
5*1704 
6,0893 
7.0151 
7*8670 
8,645« 
9,3533 
9,9920 

10 5649 
11,075* 
11,5274 
11.9245 
12*270« 
12,5703 
12,8267 
13,0440 
13,2259 
13,3759 
13,4975 
13,5939 
13,6663 
13,7236 
13.7628 
1317886 

1625,5504 
16M.3566 
1708,7171 
1746,4056 
1780.5826 
1811*2319 
1837.7472 
1851*6261 
1703*7149 
1557,6734 
1415,0005 
1277,4344 
1145,8081 
1021,1070 
903,7635 
794.3247 
692*5814 
598,9027 
512,7894 
434,6444 
363,7979 
299,9978 
243.1730 
192*9014 
148,7404 
110*6379 
76.3971 
51*5729 
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Table D-III.     Predicted Translation Parameters  - Prone at 
Entrance  -  20% Open,  3.6 psi 

TW0-RD0H   M0nEL-V/A«12;3rT 

ftHOT   24-75-1S2,   3l'6PS! 

TIME-SEC 

OJ0005 
o,ooio 
o,oois 
0,0020 
0,0025 
0,0030 
0t0035 
nt0040 
0,0045 
0,0050 
0,0055 
o,oo*o 
0,0065 
0f0070 
0f0075 
0,0080 
o,oo85 
o,0090 
0,0095 
0f0100 
0t0105 
0,0110 
0f0115 
otoi2n 
0.0130 

DISTAMCE-FT 

o^oooi 
0*3004 
0*0008 
0.0014 
0J0021 
0,0030 
0,0039 
0,0050 
0.0062 
0f0075 
o,oo69 
r>§Oi'o4 
0.0120 
ojoj'36 
1,0153 
0,0170 
0,0188 
0f0206 
0,0225 
0.0244 
0j0263 
0.0283 
OJJ0303 
0,0323 
0.0364 

VEIOCITY^FT/SFC  ACCELI-FT/SEC/SEC 

0,360Q 
0,6998 
1,0173 
1,3141 
1,5909 
1,8483 
2.3872 
2,3083 
295123 
2,7001 
2,§724 
3,0300 
3,1737 
3,3042 
3.4222 
3^5286 
3,6239 
3.7090 
3,7844 
3,8508 
3,9069 
3.9593 
4JJ0025 
4,0392 
4.1007 

721,7786 
677,8319 
635,0327 
593,5966 
553,5143 
514,7919 
477.8476 
442,2518 
408,0011 
375,5171 
344,5910 
313.2028 
287,3647 
261,0646 
236.0668 
212^6471 
190,7258 
170.1232 
150,6265 
132,6385 
116,1499 
100.7598 
66^4611 
73,4546 
61.5004 
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Table D-III.   (Cont'd)  Predicted Translation Parameters  - 
Prone at Entrance  - 20% Open,  3.6 psi 

TWO-ROOM   HonCL-V/A"20l83rT 

THE-SEC niSTAMCE-FT 

ojooio ol0O04 
0#00l4 0,0020 

0,0030 0*0031 
090054 
0,0082 
0,0116 

0,0040 
0f 0050 
0.0060 
0f0070 0.0154 

0*0196 0,0080 
O,OOQO 0^0241 
o|oioo 0.0290 
ofoiio 0^0342 
0f 0120 0j0397 
0t0130 0t0454 
0f0140 0.0513 
0,0150 0,0574 
0f0160 0,0637 
0,0170 0.0701 
0f0180 0l0766 

0,0832 
0.0899 

0,0190 
0.0200 
0f0210 0*0966 

0,1034 0f0220 
0f0230 0,1^03 
0f0240 0,1171 
0.0250 0.1240 

SHOT   24-75-162,   3.6PS! 

VELOCITY^FT/S^C  ACCELI-FT/8EC/SEC 

7?1,77«6 
668.2803 
616J8991 
567,4144 
520,0415 
474,7648 
431,7860 
391.3053 
352^9007 
316.9575 
283^06*2 
251,6295 
222,2216 
195,0300 
169,«341 
146,6240 
125.3901 
105^9254 
«8,2110 
72.4451 
58^2156 
45,5089 
34,5234 
25,0505 
16.8943 

0 7218 
1,3901 
2,0070 
2,5744 
3,0944 
3,5692 
4,0010 
4,3923 
4,7452 
5 0621 
5,3452 
5,5968 
5,8190 
6,0141 
6,1839 
6,3305 
6.4550 
6^5610 
6,6501 
6.7225 
6*7807 
6,8262 
6,8608 
6,8858 
6.9027 
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Table D-IV.  Predicted Translation Parameters - Prone 
Entrance - 20% Open, 7.5 psi 

■• 

TME-SEC 

0 Joon5 
0 fooi5 
0 too25 
0 ,0035 
0 p0045 
0 ,0055 
0( p0065 
Q .0075 
o ,00*5 
0' ,0095 
o( roin5 
0, »0115 
°( ,0125 
°< ,0135 
°i ,0145 
0f ,0155 

°l ,0175 
of 0195 
0, ,0200 

PRE0ICTE0, 7;5P3! 

DlSTAVCE-FT     VELHCITY-FT/SFC ACCELI-FT/SEC/SEC 

0^0002 
0|0013 
0f0042 
0,0083 
0.0136 
Oj0200 
0,0273 
0.0355 
0j0444 
0,0539 
0,0540 
0,0744 
0,0852 
0.0963 
0ll076 
0jll90 
0.1422 
0,1658 
0.1716 

0,6709 
2,0274 
3,4085 
4,7145 
5,8784 
6,9051 
7f8012 
8.5752 
9*2361 
9,7939 

10,2587 
10,6401 
10,9475 
11,1905 
11,3773 
11,5161 
11,7134 
11,7924 
11.7959 

1341, 
1356, 
1381, 
1306, 
1163, 
1026, 
896, 
773. 
660j 
557, 
464, 
3*1. 
307, 
242, 
186, 
138. 
96l 
39, 
6. 

8601 
4211 
1170 
0241 
9135 
6481 
1694 
9370 
9580 
7972 
7657 
4223 
4206 
9363 
8307 
8110 
6430 
5224 
8372 
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TI 

Table D-IV.     (Cont'd)  Predicted Translation Parameters  - 
Prone at Entrance  - 20% Open,  7.5 psi 

TW3.R90H   H0nEL-V/A«20*83FT 

MEOICTED,    7*5P3! 

E-SEC 0!8TA^CE-FT VELOCITY-FT/3FC ACCELI-FT/8EC/SEC 

0,0030 0,0060 4*0256 1341*8801 
0f 0040 0-0108 5,4074 1381,8066 
0f0050 0,0168 6,721* 1314,0636 
0f0060 0.0242 7,9482 1226.7004 
0,0070 0327 9,0889 1140*7013 
0f0080 0,0423 10,1454 1056,4648 
0f0090 % 0529 11.1203 974,8829 
0f01O0 0,0645 12,0163 896,0636 
0,0110 0,0769 12,8366 820,3018 
0f0l20 0,0901 13,5848 748,1591 
0f0130 0.1041 14.2640 

14*8784 
679.2468 

0,0140 n*iIB6 614*3226 
0f0160 0,1495 15,9838 552,7364 
0f0180 n.1823 16,865« 440,8359 
0f0200 0.2168 17,5529 

17,8133 
343.6672 

0f0210 0*2344 260*4733 
0f0220 n.2524 18,0370 223,6788 

190.2029 0f0230 0.2705 18,2272 
0f0240 0S2866 18,3870 159,8204 

132,3385 
107,7044 

0f 0250 0j3073 18,5194 
18,7348 0,0270 0,3445 

0f0290 0.3821 13.5674 66.3260 
0f0310 0l4i99 18,9379 35*2179 
0,032ft 0,4389 18,9516 13,7207 
0.0330 0.4578 18.9582 6.5857 

118 



Table D-V.     Predicted Translation Parameters  -  Prone at 

TIME-SEC 

ojonin 
0,0020 
0,0035 
0,0045 
0,0050 
0,0055 
o,oo60 
0,0070 
o,oo6o 
ofoogo 
0f0095 
0,0105 
0,0113 
0,0125 
0,0135 
0,0145 
0,0155 
0,0165 
0,0175 
0|01«!S 
0,0195 
0.0205 

Entrance  - 20% Open,   10.9 psi 

TWD-*30M   H0nEL-V/A«i2l5FT 

ÄHHT   24-75-172,    lO^PS! 

nfSTA^CE-FT 

0I0008 
0.0032 
o'oioo 
0^0167 
nfn207 
0,0251 
0.0299 
0,0409 
0,0532 
0.0668 
0j074l 
0,0892 
0,1053 
0.1220 
0,1394 
0,1572 
0.1754 
0*1939 
0.2126 
0l23l5 
0^2505 
0.2696 

VEIOC1TY-FT/SFC  ACCElI-FT/SEC/3EC 

1,5956 
3,2433 
5,7883 
7,5444 
8,4374 
9t3083 

10,1294 
11,6749 
13,0320 
14.2087 
14JJ7139 
15,6449 
16,4288 
17,0793 
17,6101 
18,0370 
18.3713 
1696263 
18,8151 
18,9471 
19,0335 
19.0841 

1595,6454 
1647,6479 
1696,7029 
1756,0464 
1766,1092 
1741,6149 
1642,3134 
1545,4996 
1357,1050 
1176.6556 
1010JJ3987 
931,0713 
783,8353 
650,4662 
530,6769 
426,8877 
314.2601 
254^9786 
188,7941 
131,9690 
66,4197 
50.6739 
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THE-SEC 

°i [0020 
°( ,0040 

°t ,0060 
ot ,0080 

°l ,0090 

°« ,oino 
°{ ,0110 

°l (0120 

°i |0130 
0, ,0140 

°1 ,0150 

0| ,0170 

°( ,0190 

°l f02l0 

°! ,0230 

°( ,0250 
0( f0290 

°1 ,0310 

°( ,0330 

°1 ,0350 

°1 ,0360 
o, ,0370 

Table D-V.     (Cont'd)  Predicted Translation Parameters  - 
Prone at Entrance  -  20% Open,   10.9 psi 

TWl-mOM   *onEL-V/A»20;83FT 

SHOT   24-75-172,    lO^QPS! 

MSTANCE-FT VEtf>C!TY«FT/SFC      ACCElI-FT/SEC/SEC 

^^0032 3^1913 1595*6454 
0,0129 6,500* 1654,6274 
0,0293 9,9069 1703,1934 
",0526 13,3940 1743,5291 
0.0669 15,1550 1760.9783 
0j062« 16#7941 1639*.1460 
0,1004 18,3144 1520,3317 
"•U94 19,7191 140416318 
OJ.1398 21,0109 129l"/596 
0,1614 22,1931 1182,2074 
0,1841 23,2709 1077,7306 
0,2326 25,2273 978,1943 
0,2847 26,8154 794,0485 
0,3395 28,0788 631,7162 
0,3967 29,0566 488*9136 
0.4555 29,7946 368.9940 
0J5769 30f8647 267*5278 
",6388 31,1011 118,1675 
",7012 31,2359 67,4289 
0,7637 31,2980 31,0174 
0,7950 31,3063 Bt3l?7 
0.6263 31.308* 2.2730 
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Table D-VI.     Predicted Translation Parameters -  Standing 
at Entrance -  49% Open,   3 6 psi 

TW-UPIOM   M^nEL -V/A-5*1FT 

SHOT 24-75-15«,    3 IftPSI 

l!*E«8CC niSTAMSE-FT VELnCjrY-rT/SFC *CCElT-FT 

n * o n n «> 0*0007 2*5652 5330*3199 
(\ , n n i r. o;nr>2^ 4,915* 4-501,3255 
nfonj5 njonss 6,7850 3740,0757 
nf0020 0.0093 8,3143 30*>6,90*2 
n f o r, 2 5 fiffliS7 Q*539ft ?4">0,5*51 
0,003H n;niR7 10,500* 10?2,44*6 
0,0035 nffi84a 11.234« 14*7,9110 
n t o ft 4 n o  o 2 ° g 

11,775? 1 0*0,77*7 
o f o r. A r, Hji^sy 12,15*3 7*8,3314 
n f onr. n OfH42n 12,4020 407,1527 
f>   fMRS o.ruM 12.54*0 ?Q0.0*9l 
n # o o ft n ^^«.4^ 12^5164 136>H77 
f •. o r, * s O.T«,rQ 12.6346 T6.41Q3 

TWD-*30P   *ÜDEL-V/A*8.5!»FT 

SHOT   24-75-158 ,   3.6P51 

TIH ^-5 t C              DlSTANCE-FT VE L QC I T Y-FT/S EC      ACCFL .-FT/SEC/SEC 

0 ODO i> 0.0007 2.6652 5330.3199 
0.301U 0.002b 5.0717 4813.0101 
0.3015 0.0057 7.2330 4322.6217 
0.3020 O.OOOb 9.1632 3860.3550 
0.3025 0.3143 10.8770 3427.5999 
0.3030 0.0206 12.3896 3025.2521 
0.0035 0.0271 13.7159 2652.7347 
0.304Ü 0.0343 14.8699 2307.8985 
0.33<i5 0.0<»20 15.8664 1993.0917 
0.0050 0.0501 16.7196 1706.3308 
0.0055 0.0586 17.4420 1444.7934 
0.306J 0.0675 18.0466 1209.1382 
0.D065 0.0767 18.5<i52 997.3249 
0.0Ü70 0.0860 18.9496 e08.6674 
0.3075 0.09c6 19.2710 642.7684 
0.3080 0.1053 19.5191 496.2968 
O.OOhD 0.11M 19.7045 370.7665 
0.30SU 0.12kC 19.8364 263.9155 
0.3095 0.134V 19.9244 175.8202 
0.3100 0.144V 19.9768 104.8250 
0.0105 C.1549 20.0023 51.0773 
0.3110 0.1649 20.0103 15.9436 
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Table D-VII,  Predicted Translation Parameters - Standing 

at Entrance - 49% Open, 10.9 psi 

TWU-RPO*   MüDEl-V/A«5.1FT 

SHOT   24-75-159•   10.9PSI 

TIME-SEC DISTANCb-FT VELUC 1TY -FT /S h C ACCEL .-FT/SFC/SFC 

0.0005 0.0016 6.2521 12504.2339 
0.D31O 0.0063 12.6991 12893.9678 
0.0015 0.0143 19.3017 13205.1049 
0.3020 0.0256 26.0162 13429.1540 
0.1025 0.0403 32.7917 13550.9765 
0O33C 0.0582 38.7997 12015.°3 94 
0.0035 0.0799 43.8239 10048.^013 
O.034O 0.101« 47.9395 8231.1460 
0.3345 0.1266 51.2366 6594.2865 
0.00*U 0.1529 53.8138 5154.3345 
0.0055 0.1803 55.7720 3916.4*13 
0.0060 0.2085 57.2089 2873.8400 
0.3JS5 0.2374 58.2159 2013.8707 
0.0070 0.2667 58.8770 1322.1737 
0.0075 0.2962 59.2704 786.7797 
3.3380 0.3259 59.4671 39^.5639 
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Table D-VII.     (Cont'd)   Predicted Translation Parameters  -  Standing 
at Entrance - 49% Open,   10.9 psi 

TlhF-SEC 

0 .0010 
0.301 5 
0.3020 
0.3325 
n .0030 
0.003* 
0.3340 
0 .3345 
0.0050 
0 .005* 
0.3360 
0 .0065 
0.0070 
0 .0375 
0.33*0 
0 .3085 
0.D09Ü 
0.33*5 
3.310U 
0.0105 
0.3110 
0.3115 
0 .3120 
0.0125 
0 .013U 
0.3135 
0 .014U 

TWO-HOOK N0DEL-V/A«8.54ET 

SHOT 24-7S-159 , 1D.9PS1 

DlSTASCL-FT 

0.0016 
0.0063 
0.0142 
0.0253 
0.0397 
0.0573 
0.0762 
0.1024 
0.129b 
0.159b 
0.1920 
0.2267 
0.2632 
0.3014 
0.3413 
0.38 18 
0.4237 
0.4664 
0.5 0 98 
0.5538 
0.5983 
0.6431 
0.68*2 
0.7334 
0.7788 
0.8 2 43 
0.86S8 
0.9153 

VfcLQClTY-FT/SLC      ACCFL .-FT/SEC/SEC 

6.2521 
12.5943 
19.0109 
25.4852 
31.99 82 
38.5305 
45.061b 
51.540* 
57.3764 
62.5931 
67.2193 
71.2905 
74.8441 
77.9188 
BO.5549 
82.7919 
84.6685 
8 fc.2229 
87.4900 
88.5053 
89.3009 
89.9072 
90.3528 
90.6648 
90.8683 
90.9872 
91 .0450 
91.0633 

12504.2339 
12684.4280 
12833.13 73 
12948.6320 
13025.8753 
13064.6448 
13062.6561 
12937.2971 
1167 I. 85 72 
10433.4391 
9252.4989 
8142.3502 
7107.0979 
61*9.5440 
5272.0821 
4474.0482 
3753.0961 
3108.8644 
2534.2037 
2030.52 70 
1591.2250 
1212.5700 
891.27 74 
624.0519 
406.9461 
237.8751 
115.4911 
36.6587 
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Table D-VIII.     Predicted Translation Parameters  - Standing 
at Entrance  - 20% Open,  3.6 psi 

TWO-R0ÜH   MQDEL-V/A-I2.5FT 

SHOT   24-7S-162,   3.6P51 

UhF-SfcC DlSTANCE-FT VE LOC 1 TY-FT /S E C      ACCEL .-FT/SEC/SEC 

0.3005 0.0007 2.7761 5552.1427 
0.0010 0.0027 5.3626 5173.1036 
0.3015 0.0060 7.7664 4807.4894 
0.022C 0.0105 9.9949 4456.9889 
0.0025 0.0160 12.0553 4120.9434 
0.0030 0.0225 13.9552 3799.6532 
0.3035 0.0299 15.7031 3495.8051 
0.3040 0.0381 17.3060 3205.8952 
0.0Ü45 0.0472 18.7708 2929.6744 
0.0050 0.0569 20.1059 2670.0393 
0.0055 0.0672 21.3186 2425.554b 
0.3060 0.0782 22.4162 2195.0698 
0.0065 0.08°6 23.4058 1979.1950 
0.3070 0.1015 24.2*44 1777.2199 
0.3075 0.1139 25.0881 1587.3637 
0.3380 0.1265 25.7937 1411.3295 
0.0085 0.13°7 26.4178 1248.0441 
0.3090 0.1530 26.9660 1096.5750 
0.3095 0.1666 27.4442 956.3215 
0.0100 0.1804 27.8578 827.0967 
0.0105 0.1945 28.2121 708.7197 
0.3110 0.2086 28.5126 601.0126 
0.3115 0.2230 28.7640 502.6655 
0.012U 0.2374 28.9713 414.6352 
0.3130 0.2665 29.3054 334.0833 
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Table D-VIII.  (Cont'd) Predicted Translation Parameters 
at Entrance - 20% Open, 3.6 psi 

Standing 

TWü-ROOM   MODEL-V/A*20.83FT 

SHOT  24-75-162 ,   3.6PS1 

TIHE-SEC D151AMCE-FT VElClCm-FT/SEC ACCEL.-FT/5EC/SEC 

0.0010 0.0028 5.5521 5552.1427 
0 .3020 0.01C9 10.6112 5059.0520 
0 . D 3 3 ü 0.0238 15.2055 4594.2684 
0 .0040 0.0410 19.3608 4155.30 62 
0.0050 0.0623 23.1043 3 74 3.48 54 
0.3060 0.0871 26.4618 3357.5050 
3.3370 0.1150 29.4598 2997.9963 
0 .3080 0.14 56 32.1253 2665.5398 
0 .0090 0.1791 34.4821 2356.8181 
3.3100 0.214b 36.5547 2072.6304 
0 .0110 0.2521 38.3652 1810.4930 
0.0120 0.2913 39.9371 1571.8797 
0 .3130 0.3319 41.2^08 1353.7007 
3.3140 0.3737 42.4468 1156.0140 
0 .0130 C.4167 43.4236 976.7188 
0.0)60 0.46 05 44.2388 815.22 34 
0 .0170 0.5051 44.9097 670.9661 
0 .31PU 0.5 5 03 45.4523 542.5428 
0 .0190 0.5959 45.8813 429.0128 
0.320U 0.6420 4C.2125 331.20 70 
0.0210 0.6883 46.4591 246.55 64 
3.3220 0.7349 46.6335 174.4585 
0.023Ü C.7815 46.7<»93 115.7791 
0.0240 0.82^3 46.8185 69.1855 
3.3250 0.9?52 46.8524 33.8933 
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Table D-IX.  Predicted Translation Parameters - Standing 
at Entrance - 20% Open, 7.5 psi 

TWÜ-RPUH  MUDEl-V/A«I2.5FT 

PREDICTED^   7.5PSJ 

1IME-SEC DISTANCE** T VELQC1TY-FT/SEC      ACCEL .-FT/SEC/SEC 

0.3005 0.0013                           5.1611 10322.1547 
0.3015 0.0116 15.4863 10325.1793 
0.D025 0.0322 25.771H 10285.5655 
0.3035 0.062b 35.2576 9485.7489 
0.3045 0.1021 43.4717 8214.1646 
0.3055 0.14^1 50.4974 7025.6258 
0.0065 0.2026 S6.4307 5933.3465 
0.0075 0.2615 61.3750 4944.2967 
0.3085 0.3249 65.4361 4061.0947 
0,0095 0.3920 68.7187 3282.6470 
0.0105 C.4620 71.3235 2604.7301 
0.3115 0.5343 73.3453 2021.8314 
0.3125 0.6084 74.8702 1524.9235 
0.3135 C.6838 75.9829 1112.7185 
0.3145 0.7602 76.7563 773.3276 
0.3155 0.8372 77.2575 501.2694 
0.3175 0.9923 77.8444 293.4396 
0.0195 1.1481 77.9380 46.7841 
0.3200 1.1871 77.9438 11.6747 
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Table D-IX.     (Cont'd)  Predicted Translation Parameters  - Standing 
at Entrance - 20% Open,  7.5 psi 

TWO-ROOM   M0DtL-V/A*20.83FT 

PREDICTED,   7.5PSI 

TIHF-SEC DISTANCE^FT VELÜC1TY-FT/SEC      ACCEL .-FT/SEC/SEC 

0.3030 0.0464 30.9665 10322.1547 
9.3040 0.0824 40.9150 9948.5269 
0.0050 0.1279 50.1378 9222.8344 
0.0060 0.1822 58.5149 8377.0952 
0.3070 0.2445 66.0882 7573.2521 
0.3380 0.3140 72.8995 6811.3646 
0.0090 0.3900 78.9978 6098.3032 
0.3100 0.4717 84.4267 5428.8850 
0.3110 0.5585 89.2342 4807.4353 
0.3120 0.6499 93.4678 4233.6382 
0.0130 0.7452 97.1726 3704.8419 
0.3140 0.8440 100.3946 3221.9322 
0.3160 1.0503 105.9521 2778.7861 
0.31P0 1.2663 109.9715 2009.6942 
0.0200 1.4890 112.7540 1391.2510 
0.3210 1.6022 113.6608 906.7993 
0.3220 1.7162 114.3707 709.8609 
0.0230 1.8308 114.9112 540.5508 
0.0240 1.9460 115.3080 396.7678 
0.3250 2.0614 115.5B54 277.3818 
0.3270 2.2929 115.9466 180.6175 
0.3290 2.5249 116.0474 50.3821 
0.3310 2.7570 116.0490 0.7886 
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Table D-X.     Predicted Translation Parameters  - Standing 
at Entrance -  20% Open,   10.9 psi 

TW0-R3UW   KQDEL-V/A-12.5FT 

SHOT  24-75-172,   10.9PS! 

TIME-StC P15TANCEH-T Vt LÜC 1 T1 -FT /S E C      ACC EL .-FT /SFC/SFC 

0.3310 0.0061 12.2742 12274.1954 
0.3Ü2C 0.0246 24.6584 12384. 1B22 
0.3035 0.075b 43.3223 12442.6040 
0.3045 0.1251 55.6967 12374.4561 
0.305C 0.1545 61.6138 12234.0438 
0.00^5 0.1868 67.6783 1172^.0103 
0.3060 0.2220 73.0993 10842.1405 
0.337G 0.3001 83.0938 S994.4337 
0.3080 0.3B74 91.4846 8390.8681 
0.0090 0.4824 98.4114 6926.7429 
0.30*5 0.5323 101.2299 5636.9728 
0.3105 0.6360 106.2775 5047.6280 
0.0115 0.7443 110.2646 3987.1499 
0.0125 0.8561 113.3397 3075.0548 
0.3135 0.9706 115.6412 2301.4907 
0.31'-.5 1.0e71 117.3096 1668.4287 
0.3155 1.2050 118.4537 1144.1245 
0.3165 1.3238 119.1672 733.4403 
0.3175 1.4432 119.6145 427.3086 
0.31P5 1.5629 119.8171 202.6146 
0.01*5 1.6U27 119.8B16 64.4622 
0.3205 1.8026 119.8B52 3.6535 
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Table D-X.   (Cont'd)    Predicted Translation Parameters  - Standing 
at Entrance -  20% Open,   10.9 psi 

TWÜ-R00M   M0DtL-V/A*20.83FT 

SHOT   24-75-172,   10.9PSI 

1IME-SEC DISTANCt-FT VELOCITY-FT/SEC ACCEL .-FT 

0.3020 0.0245 24.5484 12274.1954 
0.33'.Ü 0.0979 48.8351 12143.35 79 
0 .0060 0.2194 72.6124 11888.6502 
0.0080 0.3877 95.6947 11541.13 44 
0 .0090 0.4889 106.70 74 11012.7194 
0.3100 0.6005 116.5708 9863.4359 
0.0 110 0.7215 125.3588 8787.9990 
0.0120 0.85C7 133.1464 7737.5925 
0 .0130 0.9873 139.9968 6850.34 64 
3.3140 1.13 03 145.9786 5 981.82 08 
0.0150 1.2789 151.1697 5191. 1126 
0.3170 1.5901 160.1018 4466.02 70 
0 .31*0 1.9166 166.5178 3208.0123 
0.321 J 2.2542 170.9226 2202.4215 
0.0230 2.5989 173.7522 1414.78 33 
0.3250 2.9481 175.4183 833.0388 
0.0290 3.6531 177.0873 417.2467 
0.03IU 4.0073 177.1292 20.9668 
0.033C 4.3616 177.1469 8.8519 
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APPENDIX E 

PREDICTED TRANSLATION PARAMETERS FOR FULL SIZE SHELTERS 
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Table E-I.  Predicted Translation Parameters 
Entrance - 49% Open, 1-MT, 3 psi 

Prone at 

TIME-SEC 

o'oino 
of0200 
0,0300 
0,0400 
0f 0500 
0#0600 
0.0700 

TWO-ROOM 8HELTER-V/A«61*5FT 

1-MT, 3PSI 

DISTAMCE-FT 

0,0043 
0,0159 
0,032* 
0,0532 
0.0787 
o!o993 
0,1233 

VELOCITY«-FT/SFC  ACCELl-FT/SEC/SEC 

0,8529 
1,4748 
1,9028 
2,175« 
2,3281 
2,3937 
2.4027 

85.2919 
62,1832 
42,8086 
27,2642 
15.2648 
6^5544 
0.9033 

TWO-ROOM 8HELTER-V/A-102.6FT 

1-MT, 3PSI 

TnE-SEC niSTANCE-FT VELOCITY^F 

ojoioo 0j0043 0^8520 
0,0200 0.0163 1,5617 
0,0300 0f0348 2,1404 

2,6028 
2,9632 
3,2351 

0,0400 0.0586 
0,0500 Ol0864 
0,0600 *.ii>4 
0f 07O0 0*1507 3,4319 
0,0800 0,1857 3,5659 
0,0900 0,221» 3,6483 
o.iono 0,2588 3.6904 

ACCEL.-FT/SEC/SEC 

85^2919 
70,8787 
57,8660 
46.2439 
36,0350 
97,1957 
19,6832 
13,3911 
8,2454 
4.2111 
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Table E-II.     Predicted Translation Parameters  -  Prone at 
Entrance -  49% Open,   1-MT,   10 psi 

TWO.ROOM   3HELTE*-V/A«6i;*FT 

TIME-SEC 

f oinn 
f 0200 
tn3nn 
f 04no 
,osoo 
f O600 

1-MT, 10PSI 

DISTAMCC-FT     VELnClTY*FT/SFC  ACCELI-FT/SEC/SEC 

0.0700 

I) 
n 
n 
n 
o 
n 

,0117 
,0474 
,l08i 
,1*1* 
• 2917 
J4039 
523» 

2,3397 
4,7992 
7,3392 
9,3137 

in$7427 
11,7020 
12.2872 

233,96-53 
245,9563 
253,9989 
197,6504 
142,7039 
03,9255 
58.5233 

TIME-SEC 

°i ,0100 
0, ,0200 
ni .0300 

°i r04oo 
°( ,051m 
0, r06oo 
0, ,0700 

°\ ,08on 
o( ,0900 

°i finnn 
of »linn 
°i ,12oo 

TWO-ROOM 8HELTE9-V/A-102I6FT 

1-MT, lftPSI 

DISTAMCE-FT     VELOCITY-FT/SFC 

n,0U7 
0,0471 
o.io69 
o!i9i5 
0,2996 
0,4282 
0 ,5736 

I 0.7326 

0.1300 

..,9023 
1.0801 
lj2640 
1,4519 
1.6424 

2,3397 
4,7474 
7.2086 
9*7057 

11,925« 
13.7817 
15,2974 
16t3044 
17,4373 
18,1331 
18,6275 
18,9547 
19.1470 

ACCELI-FT/SEC/SEC 

233^9653 
240,7793 
246.1186 
249^7061 
222,0121 
185.5919 
151,5699 
IPO,6953 
93,2946 
69,5807 
49,4347 
32,7178 
19.2309 
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Table E-III.     Predicted Translation Parameters  -  Prone at 
Entrance  -  20% Open,   1-MT,  3 psi 

TWO-ROOM   SHELTER-V/A-150FT 

TIME-SEC 

1~MT, 3PSI 

DISTANCE-FT     VELOCITY^FT/SFC ACCElI-FT/SEC/SFC 

0,0100 
0,0200 
otosno 
0,0400 
ofosoo 
o,0600 
0,0700 
ofo8no 
ofoonn 
o,iooo 
nfiinn 
0,1200 
0.1300 

0*0043 
0,0165 
0,0359 
0,0613 
0.0920 
0^1271 
o,i661 
0.2081 
0*.2527 
0*2Q93 
0,3475 
0,3969 
0.4471 

0.8529 
1,6037 
2,259? 
2,8258 
3$31in 
3t7217 
4,0646 
4.3462 
4*5732 
4,7516 
4,8873 
4.9857 
5.0526 

85.2919 
75,0789 
65.5483 
56,6622 
46.5160 
41*0717 
34,2899 
78.1657 
22*6958 
17>430 
13,5697 
9.8413 
6.6866 

TWT-ROOM 8HELTER-V/A-250FT 

TIME-SEC 

ojoioo 
0,0200 
0,0300 
0f 0400 
0f0500 
0,0600 
0,0700 
0,0800 
0,0900 
0,1000 
0,1100 
0,1200 
0,1300 
0,1400 
0,1500 
0,1600 
0,1700 
0.1800 
0,1900 
0,2000 
0,2100 
0.2200 

1-MT, 3PSI 

DISTANCE-FT     VELOCITY-FT/SFC 

0,0043 
0,0167 
0 0368 
0.0637 
0*,0970 
0^1362 
0,1805 
0,2297 
0,2831 
0,3404 
0.40U 
0*4648 
0,5312 
0,5999 
0.6706 
0^7431 
0 8169 
0.891Q 
0,9679 
1,0447 
1,1220 
U1997 

0,8529 
1,6401 
2,3645 
3,0288 
3,6356 
4,1882 
4t6688 
5,1406 
5,5466 
5,9092 
6,2310 
6,5148 
6,7630 
6,9784 
7,1631 
7,3196 
7,4500 
7.5569 
7,5421 
7,7078 
7,7561 
7.7890 

ACCELI-FT/SEC/SEC 

85^2919 
78,7172 
72,4414 
66.4295 
60j6797 
55^2575 
50,0608 
45,1860 
40,5981 
36,2624 
32,1771 
26,3750 
24,8196 
21,5415 
18.4745 
15^6514 
13,0351 
10.6918 
8,5233 
6,5623 
4,8375 
3.2696 
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Table E-IV.  Predicted Translation Parameters - Prone at 
Entrance - 20% Open, 1-MT, 7 psi 

TW0-*00M 5HEITE*-V/A-150PT 

1-MT, 7»SI 

TIME-SEC DISTAMCE-M VELOCITYfFT/3FC ACCElI-FT 

o'oioo 0*0100 1^9954 199*5441 
0f0200 0-0400 4t0062 201,2781 
0.0300 0,0698 5.9530 194.4772 
0f0400 0*1580 7*6960 174*2989 
nf05oo 0,2427 9,2432 154,7234 
0,0600 0.342H 10,6030 135.9819 
0f0700 0,4539 11,7860 118,2919 
0,0800 0,3769 12,8038 101,7807 
0f0900 0,7092 13f6690 86,5266 
o,iooo 0.6495 14,3946 

14,9934 
72.5552 

0,1100 o!9963 59*8637 
0f1200 1,1466 15,4787 46,5264 
0t1300 1,3056 15,8624 38.3738 
0t1400 1,4657 16,1569 29,4491 
0,1500 1,6283 16,3734 21.6510 
0.1600 1.7928 16.5231 14.9703 

TWO-ROOM 8HELTER-V/A-250FT 

1-MT, 7PSI 

TIME-3EC 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 
n 
0 
0 
0 
0 
0 

0100 
0200 
0300 
0400 
0500 
0600 
0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 
2200 
2300 
2400 
2500 
2600 
2700 
2800 

OISTAMCE-FT 

0*0100 
0,0399 
0,0899 
0,1595 
0.2479 
0l3537 
0,4737 
0.6125 
0*7629 
0,9258 
1,1001 
1,2846 
1,4785 
1,6606 
1,8902 
2.1063 
2*3262 
2,5551 
2,7664 

•V214 
3,2595 
3,5001 
'.7429 
3*9673 
4.2330 
4*4796 
4*7268 
4.9743 

VELnC!TY-FT/SFC  *CCEL*-FT/SEC/SEC 

1.9954 
3,9952 
5,9960 
7,9360 
9,7428 
11,4185 
12,9664 
14.390« 
15*6957 
16(6864 
17,9676 
18,9443 
19,8224 
20,6076 
21,3050 
21.9203 
22*4589 
22,9263 
23,3274 
23,6676 
23,9516 
24,1844 
24s3707 
24,3148 
24,6218 
24,6937 
24f7412 
24.7633 

199.5441 
199,9763 
200,0792 
193,9980 
180.6791 
167*5679 
154,7953 
142.4347 
130*4971 
119,0633 
108,1189 
97.6699 
87,8179 
78,5138 
69,7414 
61,5362 
53,6507 
46,7416 
40,1108 
34,0227 
26,4031 
23,2790 
18,5233 
14,4177 
10,6929 
7,3977 
4,5496 
2.2052 
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Table E-V.  Predicted Translation Parameters - Prone at 
Entrance - 20% Open, 1-MT, 10 psi 

TWO-ROOM   SHELTER-V/AM50FT 

l-MT,    iOPSI 

TIME-SEC     DISTAMCE-FT     VELOCITY*FT/SEC  ACCELI-PT/SEC/SEC 

ofoioo 
0,0200 
o,0300 
of0400 
o,05oo 
of06oo 
of0700 
o,0800 
0,0900 
o,lono 
o,lioo 
0,1200 
o,i3no 
0,1400 
of if>nn 
o,laoo 
0,1700 
o,i8oo 
0.1900 

ntoii7 
0,0470 
0 1063 
0-1898 
0,2979 
0,4299 
0,3639 
0,7574 
0f9478 
lt152» 
1.3701 
ll5978 
1.8341 
2.0772 
2^3257 
2J5784 
2.8340 
1,0918 
1.3508 

2.3397 
4,7207 
7.1353 
9f3749 
12,030? 
14 3692 
16,4412 
18,2538 
19,8263 
21f1688 
22.3006 
23^2400 
24,0058 
24,516! 
25,0894 
25,4425 
25,6925 
25,8553 
25.9465 

233, 
238, 
241, 
243, 
245, 
233, 
207, 
181, 
157, 
134, 
113. 
93; 
76, 
61, 

35, 
?5, 
16. 
9. 

9653 
1056 
4637 
9506 
5365 
8936 
2025 
4659 
0491 
2423 
1805 
9410 
5798 
03*6 
3225 
3158 
0000 
2751 
1207 
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Table E-V. (Cont'd)  Predicted Translation Parameters - 
Prone at Entrance - 20% Open, 1-MT, 10 psi 

TWn-*00M 8HELTE*-V/A«230FT 

TIHE-SEC 

0 joioo 
0 ,0200 
0 ,03oo 
0 ,0400 
0 ,0500 
0 ,0600 
0 ,0700 
0 ,0800 

°l ,0900 
°{ plOOO 
°l ,1 inn 
°( ,1200 
0t »1300 
°i r1400 °< ,1500 
°i ,1600 
Q{ ,1700 

0| ,1800 
°l ,1900 
0. f20on 

°l ,2100 
°i ,2200 

°1 f23nn 
0. 2400 
°l 2500 
°l 2600 
°i 2700 
o. 2800 

1-MT, 10PS! 

niSTANCE-FT     VELOCI TV-FT/SEC 

0.0117 
0,0469 
0,1057 
0t1882 
0.2946 
0,4248 
0,5790 
0,7569 
0,9578 
1.1800 
114217 
1,6613 
1,9571 
2,2477 
2.5515 
2,8671 
3,1934 
315289 
3.8726 
4*2233 
4*5802 
4,9422 
5,3085 
3,6783 
6,0511 
6,4260 
6,8026 
7.1803 

2,3397 
4,6939 
7,0654 
9f4447 
11,8302 
14.2181 
16,6042 
18,9848 
21,1991 
23,2366 
25,1035 
26,6090 
28,3569 
29,7539 
31,0077 
32,1262 
33,1169 
33,9881 
34,7479 
35,4037 
35,9639 
36,4360 
36,8273 
37.1451 
37,3966 
37,3884 
37,7277 
37.8211 

ACCELT-FT/SEC/SEC 

233*9653 
235,6233 
236,9539 
237,9285 
238,5520 
238.7853 
238,6091 
238,0626 
221,4282 
203,9543 
186,4915 
170,5503 
154.7646 
139,6975 
125,3885 
111,8461 
99.0672 
87^1152 
75,97Q7 
65,5878 
56,0220 
47,2096 
39,1292 
31.7739 
25,1486 
19,1827 
13,9346 
9.3381 
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Table E-VI.  Predicted Translation Parameters - Standing 
at Entrance - 49% Open, 1-MT, 3 psi 

1 I >'E-SEC 

o * n l o n 
nf02on 
ft, ftSftft 
nfn4nn 
n. n * o ft 
ft * ft 6 ft n 
r,. ft 7 ft ft 

TW1.P1DM SHELTE*-V/A»61^FT 

J-MT, 3»S1 

niSTAMCE-FT     VELHCITY-FT/SrC  AHCELI-*T/SEC/SEC 

ftt132" 
n,lift7 
\2434 
ft,3026 
ft#5Sf>2 
\7267 
ft.<*394 

6,3960 
lftt94-J? 
13,9*** 
ls,*^"* 
i6#*«S** 

17^24*7 
17.2MQ 

6*9,MQ4 
4">4.*3ft7 
3ft4,3345 
l«7t10Q5 
Q9.7AnO 

19*ft306 
3.3132 

fMl-R3f)H   SHf-LTE9-^/A.Jft2r6P-T 

i-*T,  3Pr,i 

i HE-5CC DISTAvjcr-FT vci,ocm-rT/ftFc ACCEL:-PT 

ft ] 11 n ft ri|-fi320 6~3969 619 ^6*04 
ft   ft 2 ftft 1.1219 11.5920 M9t*ft36 

4Htt-ft32 ft t ft 3 r. ft ft,2!l*6 15^734ft 
n   ft * (i ft *.432* 18,95*4 3?2,4446 
ft f ft «> ft ft ft|633* 21,3997 244,1335 
ftffthon n,ft*87 23,1*21 179,23*8 
ft t ft 7 ft ft 1,0047 24,4?!ft 1?3,*923 
ft , ft ft ft ft 18343H 25,2203 79,9271 ft t ftsnn 1,5974 25.674S 45,4163 
ft # 1 ft ft ft 1.8552 25.174* 19.9*42 
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Table E-VII.     Predicted Translation Parameters  - Standing 
at Entrance  - 49% Open,   1-MT,   10 psi 

1-MT,    10PSI 

l V IE<*8EC 

nI Jnoo 
n ,02oo 
o { , n 3 n n 
n( . i4on 
(» (1Ä n n 
0, n6oo 
0, , o 7 n r. 

njSTA^CE-PT 

OJOR77 

n.352i 
»,7939 
U3«73 
&J0M3 
?/.*?>** 
3166P5 

VEL^C] TY-FT/SFC 

17^5474 
35,32*3 
52,9466 
65,«11* 
74,401 n 
79,621« 
82.3774 

AHCELI-PT/SEC/SE: 

17*4*7399 
177«.OR*5 
1761^8350 
1?«6,<!«66 
R»i«J95l6 

275.5636 

lIME-SEC 

[ o i n n 
°1 12o0 
n( .osno 
°< r o 4 n n 
o, r nsno 
°< jfif.nn 

n< , n 7 n n 
0 ,1*00 

°< ,0QOO 

°j p10O0 
0, ,1 in fl 
nt p 1 2 n o 
n, ,130 0 

j-MT,  [OPS! 

niSTAMCE-PT     VELnCITY-rT/srr 

0^3504 
1~7Rf,0 
i ;3oji 
2.1503 
*fr*3*5 

fu0743 
6*1«29 
7.3276 

^ft757 

*7« 
34. 

«2. 

in?, 
1*8, 
113, 
115, 
U7J 
U«, 
118. 

5474 

1424 

«716 
370^ 

0623 
4Q76 
693* 
3350 
8977 
5136 
4R93 
«03« 

ÄrcELl-pT/src/src 

1 7S4J73Q9 
17^3.3542 
1716,1503 
1672^9153 
141n,70?B 
1 1HR.2737 
8d3,5371 
619,5347 
434,2933 
2R6.1830 
171J5B07 
«7,5688 
31 .4442 
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Table E-VIII.     Predicted Translation Parameters 
at Entrance -  20% Open,   1-MT,  3 psi 

J-MT,   3»S! 

Standing 

TIME-SEC 

nfnion 
nfo?no 
0,0300 

n o i n o 

nfo*no 
o ngoo 
n 11 n o n 
o 11 i n n 
r>. 12 n n 
ft,isnn 

niSTANJCE-FT 

0,0320 
0,1235 
nafMi 
n, 4fS20 
0.6744 
^.9271 
J .2045 

Lftiso 
2^1401 
2,4742 
2.M44 
3. If,88 

VELHCirv^rT/src  ACcEtl-rT/SEC/SEC 

6,3960 
11,9061 
16,6094 
20,5*0«. 
23.*980 
26^634? 
29,8546 
30,6216 
31.9951 
33,0301 
33,7767 
34.281* 
34.591* 

6^9,6894 
5*0,0442 
470,3037 
3Q7,10Q3 
331.7549 
273^6195 
222,0410 
176.6Q52 
137^3496 
103^5057 
74,6619 
«;0.4*36 
30.Q049 

T'-O-RinM SHFLTE9-^//A.25nFT 

TplE-SEU 

n f o i n n 
nf02nn 
n , o 3 n o 
n f n 4 n o 
ofosoo 
nf06oo 
nt07no 
0 , 0 8 f t 0 
n#ogno 
of moo 
Ojlinn 
0,i2nn 
of1300 
0    1 4 0 0 
n i !>nn 
o*i6nn 
0,1 7 »to 
0, iftnn 
n, i9no 
o f 2 o n n 
•),2l.'0 
0.2200 

i-HTf    3°S! 

niSTA^JCF-FT VELOCITY-FT/SPC 

6^3960 
12.17«o 
17^3864 
22,1604 
26,236* 
29f9550 
33,2467 
36,1474 
38,S«91 
40 soon 
42.5071 
44^4392 
45,*207 
46,9773 
47.929* 
48^699* 
49,3059 
49#7714 
50,112? 
50.3466 
50*4936 
50.5702 

0,0320 
0.1249 
0,2727 
0.4699 
0.7114 
0.9Q24 
1,3084 
1.6593 
2,02Q5 
2,4275 
2.8460 
^2H22 
3.7335 
4,1975 
4.6721 
5,1SS2 
5,64*2 
6,1406 
6 f 6 4 n 0 
7.1123 
7.&4f»5 
*.l*lB 

*CCELl-fT/^EC/SrC 

639^6804 
*7*.1138 
^o;*354 
467,39R2 
417^6119 
371,8561 
329.16*3 
2QOt0703 
2*4,1(>Q6 
2^1,0907 
190.7066 
163^2078 
138,1580 
115,6613 
95.2107 
77~00*7 
60,6355 
46,5519 
34,0820 
23.4405 
14J6965 
7.6656 
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Table E-IX.     Predicted Translation Parameters  - Standing 
at  Entrance  -  20% Open,   1-MT,   7 psi 

TIME-SEC 

IV !ninn 
n r02nn 
n ?03nn 
n( rn4nn 
n f n s n n 
n| ,n*nn 
n ,n7nn 
n( r0ftnn 
r» (nQnn 
f> ,innn 
r«( ,linn 
n< } 12"n 
ft, ,13nn 
o , 14 n n 
n( ,15nn 
fJ« ,l*nn 

1-MT,     7*SI 

niSTAMCF-FT VEL^CITY-PT/SFC 

14flA5« 
2 9 . 5 & « 3 
A s I 2 4 n n 
5s*nn36 
ft 51 0 2 4 * 
73,456* 
Rnf4«>7? 
A6.1*5? 
90*7911 
04941WO 

Q7,20«U 
QQf 2R4f, 

inn.762* 
1*1.7527 
1*2,3541 
l02.Sf ?«s 

ACCELl-FT/SEC/SFC 

n.174« 
^;?i7ft 
r».ftftl7 
ijtwo 
1S7S31 
2.4455 
* 121«I 
4^04^3 
4^332 
5|4S92 
fi^l74 
7^700« 
«J«PPI 
1,8126 

1*^332 
11.«5*2 

1 406. 

Uft2l 
ISM, 
1 176^ 
j nn2t 

«43. 
7r.ns 

•572. 
4r.O, 
3*2. 
?7Bf 

?r7. 
1*7^ 
09, 

SO. 

■>«n4 
25ng 

1722 
35*5 
^ftS2 
2077 
n*49 

•sons 
«7F6 
«215 
«.473 
7 675 
H412 
13*2 
«*M 
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Table E-IX.   (Cont'd)    Predicted Translation Parameters  - Standing 
at Entrance -  20% Open,   1-MT,   7 psi 

TVn-PlflM   RHFITE*-V/A.250FT 

1-MT,   7*M 

OISTANCE-FT VELHCJTY-FT/SFC      *CCEl'.-*T/SEC/ 5E* TIME-SEC 

0, ,runn 
G, r n 2 n n 
II, ,03oo 
n{ r04oo 
n r05oo 
n, , n 6 ri o 
n ,07'>n 
n rn«nn 
.«, , ogno 
D, rlooo 
U, r 11" n 
II, ,12cm 
fj ,l3oo 
n fHnn 
1) ,i5no 
f| ,1600 
n , 17 n n 
D| rl«oo 
fi. ,19oo 
ni ,2000 
'I, ,2100 
n, ,2200 
0, ,2300 
fl, ,2400 
n ,2500 
(i ,2600 

°i ,2700 
n, ,2*00 

0^0740 
0,?972 
0,6626 
1.1646 
urn« 
3.3711 
4^2094 

5^3059 
h 13 »1« 
7,5157 
\7022 
9,932* 

11.2013 
12J5014 
13.8279 
1^1760 
1 IS* 5-11 4 
17,9206 
13f3102 
20,7076 
23tlin4 
23.51*7 
24;?2?>r» 
26,3343 
27.7439 
?9;i535 
30^5635 

14,965« 
29,5024 
43,59?7 
56,8016 
68.6606 
7Q*2530 
«8,6666 
06^9922 
104^30^0 
110,7038 
116,252« 
121.032ft 
125,1143 
128,5677 
131,4540 
133.«304 
135^7756 
137,3182 
138,5144 
139,4144 
140,0610 
140,4970 
140.7644 
140*9015 
140,9521 
140,9575 
140,9654 
141.037? 

1406,5804 
1453,6575 
1409,0272 
1320,«913 
llAS.ftOOl 
10«>9*24«0 
941.3557 
ft32;5643 
73K6747 
639^4552 
554,9226 
478,0036 
4nfltl533 
345.3358 
2*8^7251 
2*8.>M«4 
103* 6175 
154,2557 
119,6213 
00,0002 
64,6616 
43,6061 
96.7354 
13^70*6 
5.0660 
0>330 
0>931 
7ll«3B 
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Table E-X.  Predicted Translation Parameters - Standing 
at Entrance - 20% Open, 1-MT, 10 psi 

TWT.RHHM    S-U-LTE9-V//A«15nPT 

1-MT,    IflPST 

1T *E-SEC niSTANJCF-FT 

n * o i n n 0^0877 
n f 0 20 0 0^3405 
of 0300 0^7819 
n.n4nn 1.3808 
Mfn«5on ?^1414 
nf n6oo 1,0*39 
o t n 7 n o 4*0097 
o t o « n n Sf?Sft2 
ntnqnn 6,5034 
of innn 7.Ä33* 
of linn 9.2013 
0,1200 lf\6232 
of 1300 12.T780 
of 1400 1.1.5563 
nfi5on is'osos 
n,16oo 1 ft* «554^ 
f' f 17 0 n 1*90639 
n , i8 o n 1% 5763 
0.1900 21.0873 

v/ELnciTY-FT/SFC  ÄCCELT-rT/StC/SEC 

17,547* 
34,799« 
51,678] 
68.1064 
84*0126 
98,4996 

1 10,542'? 
120,6607 
128,7866 
J35f257? 
140.2873 
144^0914 
146,5669 
148.7930 
150*0407 
150*760«; 
lf>l ,099? 
1S1.1Q64 
1M.1973 

17">4,7399 
17P5.2355 
1687*8301 
1642.8372 
1*Q0~6195 
1448*6944 
121 4,2909 
1001,«244 
M2.-5871 
647,0625 
603.0077 
380*4074 
277.5489 
1Q2~7009 
124*6814 
71*9845 
33,8652 
9,7190 
0.0910 
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Table E-X.   (Cont'd)     Predicted Translation Parameters  - Standing 
at Entrance -  20% Open,   1-MT,   10 psi 

TWI-Rin*   SHFLTE9-V/A«25nFT 

1 HE-SEC 

n f n i o n 
n#n2nn 
fi , o 3 n n 
fi t n A o n 
nfosnn 

fif n7t»n 
n   n«nn 

ft. men 
f.fll(»n 
r.fi2on 
rti3on 
of i4nn 
o # i * n n 
nf IM»O 

n , i g p n 
nfi9nn 

nf2onn 
of2inn 

nt22"n 
nf23on 
n.24no 
nf2«5nn 
nf 2* no 
nf27nn 
o. 2 8 n n 

1-MT,  1HPSI 

DISTASJCE-FT     VELOCITY-FT/S^C 

OH77 

"17779 
ll3706 
?t1217 
3,1258 
4,1776 
^.2714 
6*5966 
8.0376 
3*5786 

ll.?nf.3 
12^003 
14,6763 
16,40/3 
18,3634 
20.2665 
22*1096 
24.1564 
2«»; 1315 
?^;i?o4 
3%UQ2 
32tl',!47 
34,1344 
36.1*62 
38*1589 
40*1718 
4?IlH49 

17,5474 
34,6294 
51.2263 
67^3197 
82,8947 
97.9323 
112,4184 
126,3448 
138,6930 
149,499* 
158,7144 
166,8240 
173,7617 
179,6407 
184,5690 
188,6494 
1*1.9727 
194*6346 
196,7220 
198.3098 
199*4741 
200*2866 
200,8121 
201,1134 
201,2533 
201.2917 
201*2920 
201.321« 

ACCELI-FT/9EC/SEC 

1 7-»4 *7399 
1708*2045 
1659*6894 
1609*3344 
15*7,5053 
1503.7550 
1448,6115 
1*92.6421 
1234^204 
1080,6469 
9?1,4918 
811.0535 
693*6719 
587,9003 
402,9188 
407,9553 
332.3274 
266*1953 
208,8217 
158.6926 
116J42«5 

81*2555 
62,6503 
30,1270 
13,9870 
3.8470 
0J0235 
2.9819 
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