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FOREWORD 

API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL NATURE. 
WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATE, AND FEDERAL 
LAWS AND REGULATIONS SHOULD BE REVIEWED. 

API IS NOT UNDERTAKING TO MEET DUTIES OF EMPLOYERS, MANUFACTURERS, 
OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND EQUIP THEIR EMPLOYEES, 
AND OTHERS EXPOSED, CONCERNING HEALTH AND SAFETY RISKS AND 
PRECAUTIONS, NOR UNDERTAKING THEIR OBLIGATIONS UNDER LOCAL, STATE, 
OR FEDERAL LAWS. 

NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE 
MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARATUS, OR PRODUCT 
COVERED BY LETTERS PATENT. NEITHER SHOULD ANYTHING CONTAINED IN 
THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST LIABILITY 
FOR INFRINGEMENT OF LETTERS PATENT. 
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APPENDIX G 

CONCENTRATION TIME SERIES 
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E f f e c t  of I n c r e a s i n g  Averag ing  T i m e  
Run 55, x = 20 m 
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Effec t  of I n c r e a s i n g  Averag ing  T i m e  
Run 56, x = 20 rn 
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E f f e c t  of I n c r e a s i n g  A v e r a g i n g  T i m e  
Run 56, x = 80 m 
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Effec t  of I n c r e a s i n g  Averag ing  T i m e  
Run 59, x = 160 m 
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Run 61, x = 320 m 
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E f f e c t  of I n c r e a s i n g  Averag ing  T i m e  
Run 61, x = 160 m 
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Effec t  of I n c r e a s i n g  Averag ing  T i m e  
Run 57, x = 80 rn 
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Effect of Increas ing  Averaging Time 
Run 58, x = 40 m 

2 
1.9 
1.8 - 
1.7 - 
1.6 - 
1.5 - 
1.4 - 
1.3 - 
1.2 - 
1.1 - 

1 -  

0.9 - 
0.8 - 
0.7 - 
0.6 - 
0.5 
0.4 - 
0.3 - 
0.2 

0.1 

- 

- 
- 

0 :  I I I I I I I I I I I I I 
40 80 120 160 200- . 240 280 O 

AVERAGING TIME (sec) 

Effect of Increas ing  Averaging T ime  
Run 58, x = 20 m 

2 ,  
1.9 - 
1.8 - 
1.7 - 
1.6 - 
1.5 - 
1.4 - 
1.3 - 
1.2 - 
1.1 - 

1 -  

0.9 - 
0.8 - 
0.7 - 
0.6 - 
0.5 - 
0.4 - 
0.3 - 
0.2 
0.1 

- 
- 

. . .  

0 :  I l I I l I I I I I I I l 

40 80 120 160 200 240 280 O 

AVERAGING TIME (sec) 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS Markit under license with API 

Full document details: API Publ 4492-1989 scan

http://www.avadocuments.com/doc/api-publ-4492-1989-scan
http://www.avadocuments.com/doc/api-publ-4492-1989-scan


m a o: 
n 
z 
Q 

9 
1 
o z 
$ 
3 
lY 

W 
n 

N 
d 
h 
O 
Z 

m 
E 
lY 

n 
Z 
Q 

3 
H 
0 z 
z 
z 
3 o: 

W 
n 
N 

2 
lY 

2 

- 

API PUBL*4472 V O L ~ I I  87 0732290  0093223  3 
. . I  . I ,  II * . . * , I  <,,, I I . . . . , > , , .  

. . , 1 1  . 

364 

Effec t  of I n c r e a s i n g  Averaging  T i m e  
Run 57, x = 20 m 
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Effec t  of I n c r e a s i n g  Averaging  T i m e  
Run 58, x = 80 m 
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Run 60, x = 320 m 
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Effec t  of I n c r e a s i n g  Averag ing  T i m e  
Run 60, x = 80 m 
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APPENDIX H 

CONCENTRATION DATA TABULATIONS 

(Runs 1 and 2 - hard copy included) 

(Refer to data on diskette) 

(Files in format NNNZ0417,prn where N = Run # - 3 digit) 
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DEFINITION OF ABBREVIATIONS 

USED IN APPENDIX H 

Abbreviation 

Uam 

Uaf 

Dens. Rat. 

Is 

c s  

Ibg 

Com 

CorresDondinP Svrnbol 
(List of Symbols) 

U,, - model 

U,, - full scale 
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API--Effects of Roughness on HTAG Dispersion 
Cermak Peterka Petersen, Inc. 
Scale Reduction 100 

- 7 . 4 6  
61 .00  

Date : 03-May-88 
Run No. 1A 
Wind Dir O 
Uam (m/s 0.59  
üaf (m s]  5 . 9 0  

6 . 0 0  
.-Tracer - Propane Rlease type- Point 

Rghness--cm 1 . 5  

Dens. kat. 1 

1 
2 

.- 3 
h 
5 
6 '  
7 
8 -  
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10  . 
1 2  
1 3  
14 
17 . 
18' ' 
1 9  
20 
2 1 .  
22 
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24 
25 
26 
27 
28 
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30 . 
3 1  
33 
34 
35 
36 
37 . 
38 
39 
40 
41 

' 4 2  ' 

43 
44 
4 5  
46 . 
47 

(CU/Q)f*l0*6 
Y(m) Z(m) (I-Ibg)/Is C;/Co*10A4 (M**-2) 

20.0  
20 .0  
2 0 . 0  . 
2 0 . 0  
20 .0  
2 0 . 0  
2 0 . 0  
2 0 . 0  , 
20.0  
20 .0  
2 0 . 0  . 
20 .0  
20 .0  
50 .0  
50 .0-  
50 .0  
50 .0  
5 0 . 0  . 
5 0 . 0  
50 .0  
50 .0  i 

5 0 . 0  
50 .0  
50 .0  
5 0 . 0  . 
50.0  
5 0 . 0  
50 .0  
80.0 
80.0 
80.0 
80.0 , 
80.0 
80.0 *. 
80.0 
80.0 

80:O . 
80.0 
80 .0  
80.0 
80.0 
80.0 

80.0. 

-8.0 
-6.0:  
- 4 . 0  
- 2 . 0 .  

2 . 0  
4 . 0  
6 . 0  
8.0 
0 . 0  
0 .0  
0.0 
0.0 
0.0 

- 1 6 . 0  E 

-12 .0  
-8.0 
- 4 . 0  
4 . 0  
8 .O 

1 2 . 0  
1 6 . 0  

0 . 0  
0 . 0  
0 . 0  
0.0 . 
0 . 0  
0 .0  
0.0 

- 2 0 . 0 .  
- 1 5 . 0  
-10.0 

- 5 . 0  
5 . 0  

10.0 
1 5 . 0  
20 .0  

0 . 0  

0.5,* . 
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
1 . 5  
3 . 5  
4 . 5  
5 .5  
0 . 5  F 

0 . 5  
0 . 5 .  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
2 .5  
4 . 5  
6 . 5  
8.5 '  . 

1 0 . 5  
1 2 . 5  

0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  
0 . 5  . 

0 . 0  3 .0  
0 .0  I 5 .5  
0.0. ' 8.0 
0.0. 1 0 . 5  
0.0,  1 3 . 0  
0 .0  1 5 . 5  

0 . 0 4  . 
0.10 . 
0 . 7 9  . 
3 .30  
7 .26  
2 .75  
0 .67  
0 . 1 0  
6 . 1 6  
0 . 7 4  
0 .27  
0 . 0 6  
0 .00  

-0 .  o 1  
- 0 . 0 0  
0 . 1 4  
0 .56  
1.08 
0.49  . 
0.10  

-0. o 1  
1 . 1 6  
0 . 5 6  
0 . 2 2  
0 . 0 6  
0.01 - 

-0.00 
-0. o 1  
-0,  o 1  
0 . 0 1  = 
0.09  
0 . 2 5  
0 . 4 6  
0 . 2 6  
0.08 
0.01 
0 .47  I 

0 . 2 8  
0 .13  
0 .05  
0.01 

-0.00 
-0.00 

0 . 4 0  
0 .97  
7 . 9 9  

33 .94  
7 5 . 5 2  
28.17 

6 . 6 9  
1 . 0 1  

64 .00  
7 . 4 9  
2 .65  
0 .62  
0 . 0 4  
o .  OO. 
0 .00  
1 . 3 9  
5 . 6 1  

1 0 . 9 4  
4 .88  
0 .99  
0 .00  

1 1 . 7 4  
5 .65  
2 .22  
0 .58  
0 . 0 6  
0 . 0 0  
0 . 0 0  
0.00 
0 . 0 8  
0 .83  
2 . 5 1  
4 . 6 4  
2 .58  
0 .78  
0.07 
4 . 7 4  
2.78 
1 . 3 0  
0 . 4 5  
0 .12  
0.00 
0.00 

960.88  
2313.44  

19089.83 
81061.86 

180399.02 
67279.98 
15969.75 

2418.49 
152864.64  

17894.46 
6338.37 
1477.49  

98 .37  
0 .00  
0 . 0 0  

3312.69 
13410.63  
26133.26 
11646.55 

2359.48 
0 .00  

28041.85 
13498.55 

5294.78 
1393.57 

142.46  
0 . 0 0  
0 .00  
0 .00  

183 .33  
1984 .81  
5989.67 

11089.45  
6163.82 
1861.15 

1 6 1 , 6 9  
11324 .91  

6648.02 
3108.88 
1 0 7 1 , 5 4  

285.88 
0 .00  
0 . 0 0  

-- -I---- 
__I--- 

Maximum values: 7 . 2 6  7 5 . 5 2  180399.02 
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API--Effects of Roughness on HTAG Dispersion 
Cermak Peterka Petersen, Inc. 
Scale Reduction . 100 

Date : 
Run No. 
Wind Dir 

Tracer 

03 -May- 88 
2A 
O 

0.60 
6;OO 
1.4 

Propane Rlease type 
Rghness--cm 

-7.14 
61.00 
12.00 
-0.26 
2.47 
6.00 

Point 
1.5 

(CU/Q) f*'10"6 
Sample No Y(m) Z(m) (I-Ibg)/Is C/Co*10"4 (M**-2) 

1 
2 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

. .  

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20,o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80,O 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

-8.0 
-6.0 
-2.0 
2.0 
4.0 
6.0 
8.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-16.0 
-12.0 
-8.0 
-4.0 
4.0 
8.. o 
12.0 
16.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-20.0 
-15.0 
-10.0 
-5.0 
5.0 
10.0 
15.0 
20.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.5 
0 .5  
0.5 
0.5 
0.5 
0.5 
0.5 
O. 5 
1.5 
2.5 
3.5 
4.5 
5.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0 . 5  
0.5 
0.5 
0.5 
2.5 
4.5 
6.5 
8 . 5  
10.5 
12.5 
0.5 
0 .5  
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
3.0 
5.5 
8.0 
10.5 
13.0 
15.5 

-0.02 
0.16 
6.35 
9.35 
2.27 
0.38 
0.03 
8.98 
0.97 
0.47 
0.10 
0.01 
-0.02 
-0 * 02 
0.01 
0.27 
1.04 
1.01 
0.29 
0.04 

-0. o1 
1.51 
0.58 
0.18 
0.03 
-0.00 
-0 .  o 1  
-0  * 02 
-0,  o1 
0.05 
0.20 
0.44 
0.44 
0.18 
0.04 
0.00 
0.53 
0.28 
0.11 
0.04 
0.01 
0.00 

-0.00 

0.00 
1.55 
65.94 
97.69 
23.21 
3.83 
0.30 

93 * 74 
9.75 
4.72 
1.00 
0,05 
0.00 
0.00 
0.11 
2.69 
10.54 
10.22 
2.92 
0.36 
0.00 
15.38 
5.78 
1.79 
0.31 
0.00 
0.00 
0.00 
0.00 
0.49 
1.98 
4.40 
4.44 
1.78 
O. 38 
0.04 
5.31 
2.77 
1.12 
0.34 
0.05 
0.01 
0.00 

0.00 
3767.95 

160187.74 
237304.59 
56384.83 
9309.63 
737.43 

227698.48 
23689.55 
11473.57 
2431.01 
117.03 
0.00 
0.00 

268.60 
6527 27 
25612.47 
24821 19 
7101.96 
867.65 
0.00 

37361.56 
14052.12 
4336.62 
746.82 
0.00 
0.00 
0.00 
0.00 

1178.85 
4820.16 
10679.26 
10789.58 
4311.79 
911.65 
88.60 

12905.86 
6738.84 
2711.93 
821.60 
132.31 
19.77 
0.00 ______- 

____I___________ - -=--E- - -- _-_I_--_ c__________ 

237304.59 Maximum values: 9.35 97.69 
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APPENDIX I 

VERTICAL AND LATERAL CONCENTRATION PROFILES 

AND CUBIC SPLINE LINES USED FOR INTEGRATION 
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Horizontal Profile -- Run oow 

.......................... 

............ " ............... 

-20.0 -15.0 -10.0 -5.0 

Crosswind Distance (m) 

Vertical Profile -- Run OOIA 

4 X- 50. m 

O 25 50 75 125 I50 ' 175 

CU/Q * 1@3 (m-2) 
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Horizontal Profile -- Run 002A 

Crosswind Distance (rn) 

Vertical Profile -- Run 002A 

E 
W 

f 
.P 
o, I 

CU/Q >I: 1CP3 (rn-2) 
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Horizontal Profile -- Run 003B 

Crosswind Distance (m) 

Vertical Profile -- Run OOSB 
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Crosswind Distance (m) 

Vertical Profile -- Rún 0040 

E v 

CU/Q * ICY3 (m-2) 
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Horizontal Profile -- Run 005B 

n 
hl 

É 
W 

* 

Crosswind Distance (m) 

Vertical Profile -- Run 005B 

............................. 

O X- 40. rn 

A X - B a r n  ............................ 

............................... 

5 

CU/Q * ID3 (m-2) 
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380 

Horizontal Profile -- Run 006B 

................................... 
O X- 20. rn 

.................................... 

.................................... 
.............................. .................................... 

................................ 

- 15.0 - 10.0 -5.0 0.0 5.0 10.0 I5 .O 

Crosswind Distance (rn) 

Vertical Profile -- Run 006B 

-0 50 WO I50 200 

CU/Q * 1@3 (m-2) 

250 300 
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. ,. 

Horizontal Profile -- Run 007B 

-20.0 -15.0 -10.0 -5.0 0.0 5.0 lo .O 15.0 20.0 

Crosswind Distance (m) 

Vertical Profile -- Run -007B 

CU/Q * ID3 (rn-2) 
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Horizontal Profile -- Run 0082 

n 
hl 
I 
E 

W 

I 
6 
* 

Crosswind Distance (m) 

. ... . Vertical Profile -- Run 0082 
.I . .. . . 

E 
W 

CU/Q * 153 (m-2) 

C . . ' .  , . ..... ,... .. I . I.. , .,. 
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- A X- 
150 1 

725 1 

x)o 

75 1 

50 1 

25 _ ........................ 

........................ 

........................ 

- ........................ 

........................ 

........................ 

Horizontal Profile -- Run 009B 

-20.0 -15.0 -10.0 -5.0 0.0 5.0 10.0- . 15.0 20.0 

Crosswind Distance (m) 

Vertical Profile -- Run 009B 

................................... 

......................... 

O 25 50 75 100 125 

CU/Q * lo"3 (m-2) 
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384 

Horizontal Profile -- Run 010C 

n 
nl 
I .  

E 
W 

* 

o 

Crosswind Distance (m) 

Vertical Profile -- Run 010C 

E 
v 

CU/Q * 103 (m-2) 
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Horizontal Profile -- Run O110 

Vertical Profile -- Run O110 

......................... 
O XI- 40. m i 
A X - m m  

............................... 

......................... 

CU/Q * 101.3 (m-2) 
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Horizontal Profile -- Run 0122 

O 10 

Vertical Profile -- Run 0122 

20 30 40 50 60 70 

CU/Q * ID3 (m-2) 
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Horizontal Profile -- Run O13F 

Vertical Profile -- Run 013F 

O 25 50 75 125 150 

CU/Q * 1043 (m-2) 
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Horizontal Profile -- Run 014A 

E 
W 

* 

3 o 

Vertical Profile -- Run 014A 

O X- 40. rn 

4 X- 80. rn 

A X- 150. rn 
O X- 270. rn 

CU/Q * ICY3 (m-2) 
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Horizontal Profile 2- Run 015A 

250 .-40 -30 -20 - x )  O 10 20 .30 40 50 

Crosswind Distance (m) 

Vertical Profile -- Run 015A 

CU/Q * 1@3 (m-2) 
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390 

Horizontal Profile -- Run 016Z 

h 
nl 
I 
E 

W 

* 

3 o 

Vertical Profile -- Run 016Z 

E v 

" O  10 20 30 40 50 60 70 80 90 IO0 

CU/Q >I: ID3 (m-2) 
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Horizontal Profile -- Run 017A 

. .  -40 -35-20 -25 -20 -15 -IO ,. -5 O 5 

Crosswind Distance (rn) 

Vertical Profile -- Run 017A 
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Horizontal Profile -- Run 0182 

: i :  
40 _i i i i I i i i i I i i i i I i i i i I i i i 

O X- 40. rn . 35 2 

: :  
30 E 
25 1 b i 1 i .......... ............. ............. .............. ............ 

.......... ............. ............. .............. ............ 5 1 4 J j 

0 ~ J ~ . ~ , . . , . ~ ~ ~ . , . , - ~ . , . ~ . ~ ~ ~ , ~ ~  .I. J.J.H.I 

-40 ~-,3!j-x> -25 -2Q -15 -x) -5 O 5 10 15 20 25 30 35 40 
ReL 

Crosswind Distance (m) 

Vertical Profile -- Run 0182 

" O  5 10 15 20 25 30 

CU/Q * 1@3 (m-2) 

35 40 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS Markit under license with API 

Full document details: API Publ 4492-1989 scan

http://www.avadocuments.com/doc/api-publ-4492-1989-scan
http://www.avadocuments.com/doc/api-publ-4492-1989-scan


API PUBLm4492 VOL*II 87 0732270 0073247 T 

393 

Hor.¡zontal Profile -- Run 019A 

Vertical Profile -- Run 019A 

O X - 8 0 . m  

u 
0.0 2.5 5.0 7.5 $3 .O 12.5 15.0 7.5  

CU/Q * 103 (m-2) 
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Horizontal Profile -- Run 020A 

n 
N 
I 
E 

W 

* 

-125 -i00 -75 -50 -25 O 25 50 75 i00 125 

Crosswind Distance (m) 

Vertical Profile -- Run 020A 
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Horizontal Profile -- Run 021B 

Crosswind Distance (m) 

Vertical Profile -- Run 021B 

O X - 2 5 û m  

........................... 

.............................. 

0.00 O. 25 0.50 0.75 1.00 1.25 1.50 1.75 

CU/Q * 103 (m-2) 

                                      
                                         
                                      
                                         

Copyright American Petroleum Institute 
Provided by IHS Markit under license with API 

Full document details: API Publ 4492-1989 scan

http://www.avadocuments.com/doc/api-publ-4492-1989-scan
http://www.avadocuments.com/doc/api-publ-4492-1989-scan


* 

3 o 

A P I  PUBL*4Li92 V O L U I I  A9 m 0732290 0091250 T 

396 

Horizontal Profile -- Run 022A 

-125 -WO -75 -50 -25 O 25 50 75 WO 225 

Crosswind Distance (m) 

Vertical Profile -- Run 022A 

50 

E 
W 

CU/Q * 103 (m-2) 
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Horizontal Profile -- Run 023A 

* 

3 o 

Crosswind Distance (m) 

Vertical Profile -- Run 023A 

E 
W 

CU/Q * 1@3 (m-2) 
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Horizontal Profile -- Run 024A 

Crosswind Distance (m) 

Vertical Profile -- Run 024A 
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Horizontal Profile -- Run 025A 

..................... ...................... 
O X = B a r n  

n A X- 20. rn 
...................... 1. ...................... 

* 

O 25 50 75 

Crosswind Distance (rn) 

Vertical Profile -- Run 025A 

IO0 125 

0.0 2.5 5.0 7.5 x> .O v.5 I5 .O l7.5 20.0 

CU/Q * 101.3 (rn-2) 
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Horizontal Profile -- Run 026A 

E 
W 

Vertical Profile -- Run 026A 

O XI 40. rn . 
O X- 80. rn 
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Horizontal Profile -- Run 027A 

Vertical Profile -- Run 027A 

CU/Q * ID3 (m-2) 
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Horizontal Profile -- Run 028B 
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Crosswind Distance (rn) 

Vertical Profile -- Run 0288 
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Horizontal Profile -- Run 0 2 9 A  
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Horizontal Profile -- Run O3OA 
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