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FM 6-16

CHAPTER 1
INTRODUCTION

1-1. PURPOSE AND SCOPE

a. This manual is a compilation of tables and charts used by the sound/flash
ranging crewman and/or field artillery meteorological crewman to compute sound
ranging messages for field artillery. These tables and charts apply to both visual
and electronic sound ranging messages. Use of this manual in the computation of
the sound ranging message is described in FM 6-15, Artillery Meteorology.

b. FM 6-16, Tables for Artillery Meteorology, has been revised into a set of two
field manuals. The set includes:

FM 6-16, Tables for Artillery Meteorology (Electronic) Ballistic Type 3 and
Computer Messages

FM 6-16-1, Tables for Artillery Meteorology (Sound Ranging) Messages

1-2. RECOMMENDED CHANGES

a. Users of this manual are encouraged to submit recommended changes or
comments to improve the manual. Comments should be keyed to the specific page,
paragraph, and line of the text in which the change is recommended. Reasons
should be provided for each comment to insure understanding and complete
evaluation. Comments should be prepared using DA Form 2028 (Recommended
Changes to Publications) and forwarded direct to Commandant, United States
Army Field Artillery School. ATTN: ATSF-CF-R, Fort Sill, Oklahoma 73503.
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. CHAPTER 2
WIND TABLES FOR SOUND RANGING MESSAGES

Tables 2-1 through 2-6 are used for obtaining the effective sound ranging wind.

Table 2-1. Horizontal Distance (Meters), Layer 1, 54-Seconds Reading, 30-Gram Balloon (200 Meters)

Elevation angle, tenths of a degree
- m‘m
0 1 ] 8 4 8 K a2 8 0
6 1, 900 1, 870 1, 840 1, 810 1, 780 1,750 1,730 1, 700 1, 680 1, 650
‘ 7 1, 630 1, 600 1, 580 1, 660 1, 540 1, 520 1, 500 1, 480 1, 460 1, 440
8 1, 420 1, 400 1, 390 1, 370 1, 350 1, 340 1,320 1, 310 1, 290 1, 280
9 1, 260 1, 250 1, 230 1, 220 1, 210 1, 200 1, 180 1,170 1,160 1, 140
10 1,130 1,120 1,110 1, 100 1, 090 1, 080 1,070 1, 060 1, 050 1, 040
11 1,030 1,020 1,010 1, 000 990 980 970 960 960 950
12 940 930 920 920 910 900 890 890 880 870
13 870 860 850 850 840 830 830 820 810 810
14 800 800 790 780 780 770 770 760 760 750
15 750 740 740 730 730 720 720 710 710 700
16 700 690 890 680 680 680 870 670 660 660
17 650 650 650 640 640 630 - 630 630 620 620
18 620 610 610 600 600 600 590 590 590 580
19 580 580 570 670 570 560 560 560 560 650
20 650 650 540 540 540 540 530 630 630 620
21 520 520 620 510 510 510 500 |. 500 500 500
a 22 500 490 490 490 480 480 480 480 480 470
23 470 470 470 460 460 460 460 460 450 450
24 450 450 | - 440 440 440 440 440 , 440 430 430
25 430 430 420 420 420 420 420 420 410 410
26 410 410 410 400 400 400 400 400 400 390
27 390 390 390 390 390 380 380 380 380 380
28 380 380 370 370 370 370 370 360 360 360
29 360 360 360 360 360 350 350 350 350 350
30 350 340 340 340 340 340 340 340 340 330
a1 330 330 330 330 330 330 320 320 320 320
32 320 320 320 320 320 310 310 310 310 310
33 310 310 310 300 300 300 300 300 300 300
34 300 300 29C 290 290 290 290 290 290 290
35 200 280 280 280 280 280 280 280 280 280
36 | 280 270 270 270 270 270 270 270 270 270
37 260 260 260 260 260 260 260 260 260 260
38 260 260 250 250 250 250 250 250 250 250
" 39 2560 250 240 240 240 240 240 240 240 240
40 240 240 240 240 240 230 230 230 230 230
41 230 230 230 230 230 230 220 220 220 220
42 220 220 220 220 220 220 220 220 220 220
- 43 210 210 210 210 210 210 210 210 210 210
44 210 210 210 200 200 200 200 200 200 200
45 200 200 200 200 200 200 200 200 190 1980
46 190 190 190 190 190 190 190 190 190 190
47 190 190 180 180 180 180 180 180 180 180

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.

2-1



FM 6-16-1

Table 2-1. Horizontal Distance (Meters), Layer 1, 54-Seconds Reading, 30-Gram Balloon {200 Meters)—Continued ‘
Elevation angle, tenths of a degree
Degrees
0 1 .2 3 4 5 .6 T 8 9
48 180 180 180 180 180 180 180 180 180 170
49 170 170 170 170 170 170 170 170 170 170
50 170 170 170 170 160 160 160 160 160 160
51 160 160 160 160 160 160 160 160 160 160
52 160 160 160 160 150 150 ~ 150 150 150 150
53 150 150 150 150 150 150 150 150 150 150 -
54 140 140 140 140 “140 140 140 140 140 140
55 140 140 140 140 140 140 140 140 140 140
56 140 130 130 130 130 130 130 130 130 130
57 130 130 130 130 130 130 130 130 130 120 .
58 120 120 120 120 120 120 120 120 120 120
59 120 120 120 120 120 120 120 120 120 120
60 120 120 120 110 110 110 110 110 110 110
61 110 110 110 110 110 110 110 110 110 110
62 110 110 100 100 100 100 100 100 100 100
63 100 100 100 100 100 100 100 100 100 100
64 100 100 100 100 100 100 100 90 90 |- 90
65 90 90 90 90 90 90 90 90 90 90
66 90 90 90 90 90 90 90 90 .90 80
67 80 80 80 80 80 . 80 80 ‘80 80 80
68 80 80 80 80 80 80 80 80 " 80 80
69 80 80 80 80 ‘80 80 70 70 70 70
70 70 70 70 70 70 70 70 70 70 70
71 70 70 70 70 70 . 70 70 70 70 60
72 70 60 60 60 60 60 60 60 60 60
73 60 60 60 60 60 60 60 - 60 60 60
74 60 60 60 60 60 60 60 60 50 50
75 50 50 50 50 50 50 50 50 50 50
76 50 50 50 50 50 50 50 50 50 50
77 50 50 50 50 40 40 40 40 40 40
78 40 40 40 40 40 40 40 40 40 40
79 40 40 40 40 40 40 40 40 40 40
80 40 40 30 30 30 30 30 30 30 30
81 30 30 30 30 .30 30 30 30 30 30
82 30 30 30 30 30 30 ~ 30 30 . 30 20
83 20 20 20 20 20 20 20 20 20 20
84 20 20 20 20 20 20 20 20 .20 ' 20
85 20 20 20 20 20 20 20 . .20 20 10
86 10 10 10 10 10 10 10 10 10 10
87 10 10 10 10 10 10 10 10 10 10
88 10 10 10 10 10 0 0 -0 0 0

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearést 10 meters. Do not interpolate.
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‘ . Table 2-1. Horizontal Distance (Meters), Layer 2, 1-Minute 54-Seconds Reading, 30-Gram Balloon (400 Meters)
Elevation angle, tenths of a degree
Degrees
0 1 .2 3 4 5 8 R 8 9
6 3, 800 3, 740 3, 680 3, 620 3, 560 3,510 3, 450 3, 400 3,350 3, 300
7 3, 250 3,210 3, 160 3,120 3, 080 3, 040 3, 000 2, 960 2,920 2, 880
8 2, 840 2, 810 2, 780 2,740 2,710 2, 680 2, 640 2, 610 2, 580 2, 550
9 2,520 2, 500 2, 470 2, 440 2, 420 2, 390 2, 360 2, 340 2,320 2,290
10 2, 270 2, 250 2, 220 2, 200 2,180 2,160 2, 140 2, 120 2,100 2,080
11 2, 060 2, 040 2, 020 2, 000 1, 980 1, 970 1, 950 1, 930 1,920 1, 900
* i2 1, 880 1, 870 1, 850 1, 840 1, 820 1, 800 1,790 1,780 1,760 1,750
13 1, 730 1,720 1, 700 1, 690 1, 680 1, 670 1, 650 1, 640 1, 630 1, 620
14 1, 600 1, 590 1, 580 1, 570 1, 560 1, 550 1, 540 1, 520 1,510 1, 500
15 1, 490 1, 480 1, 470 1, 460 1, 450 T, 440 1, 430 1, 420 1,410 1, 400
) 16 1, 400 1, 390 1, 380 1,370 1, 360 1, 350 1,340 1,330 1,320 1,320
17 1,310 1, 300 1, 290 1, 280 1, 280 1, 270 1, 260 1, 250 1, 250 1, 240
18 1, 230 1, 220 1, 220 1, 210 1, 200 1, 200 1, 190 1, 180 1, 180 1,170
19 1, 160 1, 160 1, 150 1, 140 1, 140 1,130 1,120 1, 120 1,110 1, 100
20 1, 100 1, 090 1, 090 1, 080 1, 080 1, 070 1, 060 1, 060 1, 050 1, 050
21 1, 040 1, 040 1, 030 1, 030 1, 020 1, 020 1,010 1, 000 1, 000 1, 000
22 290 980 980 980 970 970 960 960 950 950
23 940 940 930 930 920 920 920 910 910 900
24 900 890 890 890 880 880 870 870 870 860
25 860 850 850 850 840 840 840 830 830 820
26 820 820 810 810 810 800 800 800 790 790
27 790 780 780 780 770 | . 770 760 760 760 760
28 750 750 750 740 740 740 730 730 730 720
29 720 720 720 710 710 710 700 700 700 700
‘ 30 690 690 690 680 680 680 680 670 670 670
31 670 670 660 660 660 650 650 650 640 640
32 640 640 640 630 630 630 620 620 620 620
33 620 620 610 610 610 600 600 600 600 600
34 590 590 590 590 580 580 580 580 580 570
- 35 570 570 570 560 560 560 560 560 560 550
36 550 550 550 | 540 540 540 540 540 540 530
37 530 530 530 520 520 520 520 520 520 510
38 510 510 510 510 500 - 500 500 500 500 500
39 490 490 490 490 490 480 480 480 480 480
40 480 470 470 470 470 470 470 460 460 460
41 460 460 460 460 450 450 450 450 450 450
42 440 440 440 440 440 440 440 430 430 430
43 430 430 430 420 420 420 420 420 420 420
44 410 410 410 410 410 410 410 400 400 400
45 400 400 400 | 400 390 390 390 390 390 390
46 390 380 380 380 380 380 380 380 380 370
. 47 370 370 | ' ' 370 370 370 370 360 360 360 360

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.
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Table 2-1. Horizontal Distance (Meters), Layer 2, 1-Minute 54-Seconds Reading, 30-Gram Balloon (400 Meters)— ‘
Continued
Elevation angle, tenths of s degree
Degrees
0 1 2 3 4 5 6 7 8 (]

48 360 360 360 360 360 350 350 350 350 350
49 350 350 340 340 340 340 340 340 340 340
50 340 330 330 330 330 330 330 330 330 320
51 320 320 320 320 320 320 320 320 320 310
52 310 310 310 310 310 310 310 310 300 300 -
53 300 300 300 300 300 300 300 290 290 290
54 290 290 290 290 290 280 280 280 280 280
55 280 280 280 280 280 280 270 270 270 270 .
56 270 270 270 270 270 260 260 260 260 260
57 260 260 260 260 260 260 250 250 250 250
58 250 250 250 250 250 240 240 240 240 240
59 240 - 240 240 240 240 240 240 230 230 230
60 230 230 230 230 230 230 220 220 220 220
61 220 220 220 220 220 220 220 220 210 210
62 210 210 210 210 210 210 210 210 | 210 200
63 200 200 200 200 200 200 200 200 200 200
64 200 190 190 190 190 190 190 190 190 190
65 190 190 180 180 180 180 180 180 180 180
66 180 180 180 180 170 170 170 170 170 170
67 170 170 170 170 .. 170 170 160 160 160 160
68 160 160 160 160 160 160 160 160 160 150
69 150 150 150 150 150 150 150 150 150 150
70 150 140 140 140 140 140 140 140 140 140
71 140 140 140 130 130 130 130 130 130 130
72 130 130 130 130 130 130 120 120 120 120
73 120 120 120 120 120 120 120 120 120 120
74 120 110 110 110 110 110 110 110 110 110
75 110 110 110 100 100 100 100 100 100 100
76 100 100 100 100 100 100 100 90 80 90
77 90 90 80 90 90 90 90 90 90 90
78 80 80 80 80 |- 80 80 80 80 80 80
79 80 80 80 80 80 70 70 70 70 70
80 70 70 70 70 70 70 70 70 80 60
81 80 60 60 80 60 60 60 60 80 60
82 60 60 60 50 50 50 50 50 50 50
83 50 50 50 50 50 50 40 40 40 40
84 40 40 40 40 40 40 40 40 40 40
85 40 30 30 30 30 30 30 30 30 30
86 30 30 30 30 30 20 20 20 20 20
87 20 20 20 20 20 20 20 20 20 20 a
88 10 10 10 10 10 10 10 10 10 10
89 10 10 10 10 0 0 0 0 (1] (1]

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.
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‘ -- Table 2-1. Horizontal Distance (Meters), Layer 3, 2-Minutes 54-Seconds Reading, 30-Gram Balloon (600 Meters)
Elevatlon angle, tenths of a degree
Degrees
.0 .1 .2 .3 B! .5 N ] 7 .8 .9
6 5, 700 5, 610 5, 520 5, 430 5,340 5, 260 5, 180 5, 100 5, 020 4, 950
7 4, 880 4, 810 4, 750 4, 680 4, 610 4, 550 4, 490 4, 430 4, 380 4, 320
8 4,270 4,220 4, 160 4,110 4, 060 4, 010 3,970 3, 920 3, 880 3, 830
9 3,790 3,750 | 3,710 3, 660 3, 620 3, 590 3, 550 3, 510 3,470 3, 440
10 3, 400 3,370 3,340 3, 300 3,270 3, 240 3, 210 3,180 3, 140 3,120
. ' 11 3, 090 3, 060 3,030 3,000 | , 2,980 2, 950 2,920 2, 900 2,870 2, 850
12 2, 820 2, 800 2, 780 2, 750 2,730 2,710 2, 680 2, 660 2, 640 2, 620
13 ‘2, 600 2, 580 2, 560 2, 540 2, 520 2, 500 2, 480 2, 460 2, 440 2, 420
14 2, 410 2,390 2,370 2, 350 2, 340 2,320 2, 300 2, 290 2,270 2, 260
. 15 2, 240 2, 220 2, 210 2,190 2,180 2,160 2,150 2,130 2,120 2,110
16 2, 090 2, 080 2,060 2, 050 2, 040 2, 030 2, 010 2, 000 1,990 1, 980
17 1,960 1,950 1, 940 1,930 1, 920 1, 900 1, 890 1, 880 1, 870 1, 860
18 1, 850 1, 840 1, 820 1, 810 1, 800 1, 790 1, 780 1, 770 1, 760 1, 750
19 1,740 |. 1,730 1,720 | 1,710 1, 700 1, 690 1, 680 1, 680 1, 670 1, 660
20 "1, 650 1, 640 1, 630 1, 620 1, 610 1, 600 1, 600 1, 590 1, 580 1, 670
21 1, 560 1, 550 1, 550 1, 540 1,530 |- 1,520 1, 520 1, 510 1, 500 1, 490
22 1, 480 1, 480 1,470 1,460 | | 1,460 1, 450 1, 440 1, 430 1, 430 1, 420
23 1, 410 1, 410 1, 400 1,390 1,390 1,380 1,370 1,370 1, 360 1, 350
24 1, 350 1, 340 1, 340 1, 330 1,320 1, 320 1,310 1, 300 1, 300, 1, 290
25 1, 290 1, 280 1, 280 1, 270 1, 260 1, 260 1, 250 1, 250 1, 240 1, 240
26 1, 250 . 1,220 1, 220 1, 210 1,210 [ 1,200 1, 200 1, 190 1,190 1,180
27 1,180 1,170 1,170 1, 160 1,160 1,150 1, 150 1, 140 1, 140 1,130
© 28 1,130 1,120 1,120 1,110 1,110 1, 100 1,100 1, 100 1, 090 1,090
.29 1, 080 1, 080 1, 070 1, 070 1, 060 1, 060 1, 060 1, 050 1, 050 1, 040
30 . 1,040 1, 040 1,030 1, 030 1, 020 1, 020 1,010 1,010 1,010 1, 000
31 "1, 000 1, 000 990 990 980 980 980 970 970 960
32 960 960 950 950 9240 940 940 940 930 930
33 920 920 920 910 910 910 900 900 200 890
34 890 890 880 " 880 880 870 870 870 860 860
35 860 850 850 850 840 | . 840 ' 840 840 830 830
36 830 820 820 820 " 810 810 810 810 800 800
37 800 790 790 ~ 790 780 780 . 780 780 . 770 770
38 770 760 760 760 . 760 | 750 750 750 750 740
39 ' 740 740 740 730 | . 730 730 720 720 720 720
40 720 710 710 710 700 700 700 700 700 690
41 690 690 680 ' 680 . 680 680 . 680 670 670 670
42 - 670 660 660 ~ 660 . 660 660 650 . 650 ) - 650 650
., 43 640 | © 640 640 | 640 630 630 630 630 | . 630 620
: 44 620 620 620 © 620 610 610 610 610 600 600
45 600 600 | 600 . 690 590 590 590 590 580 580
46 580 580 . 580 570 570 570 570 560 560 560
» 47 560 560 560 550 . b50 650 550 550 540 540
) 48 540 540 540 540 530 530 530 530 520 - 520

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.
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Table 2-1. Horizontal Distance (Meters), Layer 3, 2-Minutes 54-Seconds Reading, 30-Gram Balloon (600 Meters)— .
Continued
Elevation angle, tenths of a degree
Degrees
.0 1 .2 .3 .4 .5 .6 .7 .8 .9
49 520 520 520 520 510 510 510 510 510 510
50 500 500 500 500 500 500 490 490 490 490
51 490 480 480 480 480 480 480 470 470 470
52 470 470 460 460 460 460 460 460 460 450
53 450 450 450 450 450 440 440 440 440 440 .
54 440 430 430 430 430 430 430 420 420 420
55 420 420 420 420 410 410 410 410 410 410
56 400 400 400 400 400 400 400 390 390 390
57 390 390 390 380 380 380 380 380 380 380 -
58 380 370 370 370 370 370 370 360 360 360
59 360 360 360 360 360 350 350 350 350 350
60 350 340 340 340 340 340 340 340 340 330
61 330 330 330 330 330 330 320 320 320 320
62 320 320 320 320 310 310 310 310 310 310
63 310 300 300 300 300 300 300 300 300 290
64 290 290 290 290 290 290 280 280 280 280
65 280 280 280 280 280 270 270 270 270 270
66 270 270 260 260 260 260 260 260 260 260
67 260 250 250 250 250 250 250 250 240 240
68 240 240 240 240 240 240 240 230 230 230
69 230 230 230 230 230 220 220 220 220 220
70 220 220 220 220 210 210 210 210 210 210
71 210 200 200 200 200 200 200 200 200 200
72 200 190 190 190 190 190 190 190 190 180
73 180 180 180 180 180 180 180 180 170 170
74 170 170 170 170 170 170 160 160 160 160
75 160 160 160 160 160 160 150 150 150 150
76 150 150 150 150 140 140 140 140 140 140
77 140 140 140 140 130 130 130 130 130 130
78 130 130 120 120 120 120 120 120 120 120
79 120 120 110 110 110 110 110 116 110 110
80 110 100 100 100 100 100 100 100 100 100
81 100 920 90 90 90 90 90 20 90 80
82 80 80 80 80 80 80 80 80 80 80
83 70 70 70 70 70 70 70 70 60 60
84 60 60 60 60 60 60 60 60 60 50
85 50 50 50 50 50 50 50 40 40 40
86 40 40 40 40 40 40 40 40 30 30
87 30 30 30 30 30 30 20 20 20 20
88 20 20 20 20 20 20 20 10 10 10
89 10 10 10 10 10 0 0 0 0 0 "

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.
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Table 2-1. Horizontal Distance (Meters), Layer 4, 3-Minutes 54-Seconds Reading, 30-Gram Balloon (800 Meters)

Elevation angle, tenths of 8 degree
Degrees
.0 .1 2 3 4 5 .6 T 8 .9

6 7, 600 7,480 7,360 7, 240 7,120 7,010 6, 900 6, 800 6, 700 6, 600

7 8, 510 6, 420 6, 330 6, 240 6, 160 6, 080 6, 000 5, 920 5, 840 5, 760

8 5, 690 5,620 5, 550 5, 480 5, 420 5,350 5, 290 5,230 5,170 5,110

9 5, 050 4, 990 4,940 4, 880 4, 830 4, 780 4,730 4, 680 4, 630 4, 580
10 4, 540 4, 490 4, 450 4, 400 4, 360 4, 320 4, 280 4, 230 4,190 4, 150
11 4,120 4,080 4, 040 4, 000 3,970 3, 930 3, 900 3, 860 3, 830 3, 800
12 3,760 3, 730 3,700 3,670 3, 640 3, 610 3, 580 3, 550 3, 520 3, 490
13 3, 460 3, 440 3, 410 3, 380 3,360 3, 330 3,310 3, 280 3, 260 3,230
14 3,210 3,180 3, 160 3,140 3,120 3, 090 3,070 3,050 3,030 3,010
15 2, 990 2, 960 2,940 2,920 2, 900 2, 880 2, 860 2, 850 2, 830 2, 810
16 2,790 2,770 2,750 2, 740 2,720 2, 700 2, 680 2,670 2, 650 2, 630
17 2, 620 2, 600 2, 580 2, 570 2, 550 2, 540 2,520 2, 510 2, 490 2, 480
18 2, 460 2, 450 2, 430 2, 420 2,410 2, 390 2, 380 2, 360 2, 350 2,340
19 2, 320 2,310 2, 300 2, 280 2,270 2, 260 2, 250 2,230 2, 220 2, 210
20 2,200 2, 190 2,170 2, 160 2,150 2, 140 2,130 2,120 2,110 2,100
21 2, 080 2,070 2, 060 2, 050 2, 040 2, 030 2, 020 2,010 2, 000 1, 990
22 1, 980 1,970 1, 960 1, 950 1, 940 1, 930 1,920 1,910 1, 900 1, 890
23 1, 880 1, 880 1, 870 1, 860 1, 850 1, 840 1, 830 1, 820 1, 810 1, 810
24 1, 800 1,790 1,780 1,770 1, 760 1, 760 1, 750 1, 740 1, 730 1,720
25 1,720 1,710 1, 700 1, 690 1, 680 1, 680 1, 670 1, 660 1, 660 1,650
26 1, 640 1, 630 1, 630 1, 620 1, 610 1, 610 1, 600 1, 590 1, 580 1, 580
27 1, 570 1, 560 1, 560 1, 550 1, 640 1, 540 1, 530 1, 520 1, 520 1,510
28 1,510 1, 500 1, 490 1,490 1, 480 1, 470 1, 470 1, 460 1, 460 1, 450
29 1, 440 1, 440 1, 430 1, 430 1, 420 1, 410 1, 410 1, 400 1, 400 1, 390
30 1,390 1, 380 1, 380 1, 370 1, 360 1, 360 1, 350 1, 350 1, 340 1,340
31 1, 330 1, 330 1, 320 1, 320 1, 310 1,310 1, 300 1, 300 1, 290 1,280
32 1, 280 1, 280 1, 270 1, 260 1, 260 1, 260 1, 250 1,250 1, 240 1, 240
33 1, 230 1,230 1,220 1,220 1, 210 1, 210 1, 200 1, 200 1, 200 1,190
34 1,190 1,180 1,180 1,170 1,170 1, 160 1,160 1,160 1, 150 1,150
35 1, 140 1,140 1,130 1, 130 1,120 1,120 1, 110 1,110 1, 100 1,100
36 1, 100 1,100 1, 090 1, 090 1, 080 1, 080 1, 080 1, 070 1,070 1,070
37 1, 060 1, 060 1, 050 1, 050 1, 050 1, 040 1, 040 1, 040 1, 030 1,030
38 1, 020 1, 020 1, 020 1,010 1, 010 1, 010 1, 000 1, 000 1, 000 990
39 990 980 980 980 970 970 970 960 960 960
40 950 950 950 940 940 940 930 930 930 920
41 920 920 910 910 910 900 900 900 900 890
42 890 880 880 880 880 870 870 870 860 860
43 860 860 850 850 850 840 840 840 830 830
44 830 830 820 820 820 810 810 810 810 800
45 800 800 790 790 790 790 780 780 780 780
460 770 770 770 760 760 760 760 750 750 750
47 750 740 740 740 740 730 730 730 720 720

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.
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Table 2-1. Horizontal Distance (Meters), Layer 4, 3-Minutes 54-Seconds Reading, 30-Gram Balloon (800 Meters)—

Continued

Elevation angle, tenths of a degree

Degrees
.0 .1 2 3 4 5 K] 7 8
48 720 720 720 710 710 710 710 700 700 700
49 700 690 690 690 690 680 680 680 680 670
50 670 670 670 660 660 660 660 660 650 650
51 650 650 640 640 640 640 630 630 630 630
52 620 620 620 620 620 610 610 610 610 610
- 63 600 600 600 600 590 590 590 590 590 580
54 580 580 580 580 570 570 570 570 560 560
55 560 560 560 550 550 550 550 560 540 540
56 540 540 540 530 530 530 530 530 520 520
57 520 520 . 520 510 510 510 510 510 500 500
58 500 500 500 490 490 490 490 490 480 480
59 480 480 480 480 470 470 470 470 470 460
60 460 460 460 460 450 450 450 450 450 440
61 440 440 440 440 440 430 430 430 430 430
62 420 420 420 420 420 420 420 410 410 410
63 410 410" 400 400 400 400 400 400 390 390
64 390 390 390 380 380 380 380 380 380 380
65 370 370 370 370 370 360 360 360 360 360
66 360 350 350 350 350 350 350 340 340 340
67 340 340 340 340 330 330 330 330 330 320
68 320 320 320 320 320 320 310 310 310 310
69 310 300 300 300 300 300 300 300 290 290
70 290 290 290 290 280 280 280 280 280 280
71 280 270 270 270 270 270 270 260 260 260
72 260 260 260 260 250 250 250 250 250 250
73 240 240 240 240 240 240 240 230 230 230
74 230 230 230 220 220 220 220 220 220 220
75 210 210 210 210 210 210 210 200 200 200
76 200 200 200 200 190 190 190 190 190 190
77 180 180 180 180 180 180 180 170 170 170
78 170 170 170 170 160 160 160 160 160 160
79 160. 150 150 150 150 150 150 140 140 140
80 140 140 140 140 140 130 130 130 130 130
81 130 120 120 120 120 120 120 120 120 110
82 110 110 110 110 110 110 100 100 100 100
83 100 100 100 90 90 90 90 90 90 90
84 80 80 80 80 80 80 80 70 70 70
85 70 70 70 70 60 60 60 60 60 60
- 86 60 60 50 50 50 50 50 50 40 40
87 40 40 40 40 40 40 30 30 30 30
88 30 30 20 20 20 20 20 20 20 20
89 10 10 10 10 10 10 10 0 0 0

Enter table with elevation angle to nearest tenth of a degree. Obtain horizontal distance to the nearest 10 meters. Do not interpolate.
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Table 2-2. Surface Wind Speed Tables for Sound Ranging. Observation to 30-Gram Balloon

This table was computed for a 30-gram balloon with a constant rate of rise of 220 meters per minute. This table may be
used to determine surface wind speed, 15-second reading, to a 30-gram balloon.

FElevation angle, degrees Bk%o:g R Elevation angle, degrees Bm Elevation angle, degrees m ,
8.1-8.2 .- 50 j) 12.1-12.4. . ... __:.._...._. 33| 23.8-24.7. ... ___._. 16
83-84__..____ . _____. 49 12.6-128 . ____... 32 || 24.8-268.2.. ... ...._______ 15
B5-86. e 48 || 12.9-13.3. ... ... 31| 26.3-28.1 . __ .. ______... 14
B7-8.7 e eeeeee 47 || 13.4-13.7 . _______. 30 | 28.2-30.0._ ... _______. 13
8889 . -.-- 46 138-14.1______________...__ 29 || 30.1-32.4_ . _.___... 12
0.0-9.1 o oooo_-- 45 || 14.2-146. . _________-._. 28 || 32.5-34.1 .. _.____._._._. .1
0.2-9.4. .- 44 14.7-15.2_______________._.... 27 || 34.2-36.9._ .- _ .. ___.. 10
8.6-9.5. oo 43 15.3-15.8 o oo... 26 || 37.0-404 . ________________. 9
80.6-9.8. . oo .-- 42 1598-16.2 . __________..._. 251 40.5-44.2. . ... ___.. 8
8.9-100.._ ... 41 16.3-16.9___________...__.__. 24 || 44.3-47.1 . _..... 7
10.1-10.3 - . oo ._ 40 )| 17.0-17.7 e o oo 23 || 47.2-52.3 . o -_... 6
104-10.6-_.________._______ 39 || 17.8-18.6. . .- .. 22 || 52.4-57.8_ . _____.__.____ 5
10.7-10.8. - ... 38 || 18.6-19.4_ . ________________. 21 57.9-64.7 ... 4
100-11.0 . _________. 37 [ 19.5-20.0 ... __.____. 20 || 64.8-71.8. o ..___ 3
11.2-114. ... 36 1 202-21.2.._____________._. 19 || 70770 . .. 2
1186118 ... 35 (| 21.3-22.3_ .. ... 18 (| 77.2-82.7 ... 1
11.9-120. oo . 34 (| 224-23.7___________.___._.__ 17 || 828900 . . _.._ 0

Enter table with elevation angle to the nearest tenth of a degree. Obtain wind speed to nearest knot. Do not interpolate. Do not use when
offset is more than forty-nine (49) meters.

Table 2-3. Wind Direction (Mils), Surface

Asimuth to balloon, degrees Wind direction, Atimuth to balloon, degrees Wind direc-
mils tion, mils
0-2. 8. e 3,200 || 177.2-182.8._ ... 6, 400
2.0-8.4_ oo - P, 3,300 || 182.9-188.4_______ . _______ . ____._.____ 100
8.5-14.0. . e 3,400 || 188.5-194.0_ - - oo ... 200
14.1-19. 6. oo e 3,500 || 194.1-199.6_________________._____.__.___ 300
10.7-25. 3« oo meean 3,600 || 199.7-205.3_ - oo 100
25.4-30.9. o 3,700 || 205.4-210.9_ oo 500
81.0-36.5. e 3,800 || 211.0-216. 5. - - eiicecaioan 600
36.6-42. 1. o eecececao- 3,900 || 216.6-222. 1_ .. o ....... 700
42.2-47.8. o eeeans 4,000 || 222.2-227.8_ . el 800
47.9-53. 4 oo S 4,100 || 227.9-233. 4. ... ... 209
53.6-59. 0. . .- i 4,200 ]| 233.5-239.0- .- .- 1,000
59.1-64.6.__ _____ e 4,300 (| 239.1-244.6__ - - -l 1, 100
64.7-70. 3 i 4,400 || 244.7-250.3- - - cc oot 1, 200
70.4-75. 9 oo 4,500 || 250.4-255.9. - - o oeoieieaooo. 1, 300
76.0-81. 5 e 4,600 || 256.0-261.5_ .. oo iieeoo- 1, 400
81.6-87. 1. ceicmeeeaaa. 4,700 || 261.6-267. 1 - .- 1, 500
87.2-92. 8. _ - 4,800 || 267.2-272.8_ - .- 1, 600
02.9-98.4_ __ __ e 4,800 || 272.9-278.4____ ___ . ee..- 1, 700

Enter table with azimuth to the nearest tenth of a degree. Obtain wind direction to the nearest 100 mils. Do not interpolate.
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Table 2-3. Wind Direction (Mils), Surface—Continued

Azimuth to balioon, degrees Wind direction, Azimuth to balloon, degrees Wind direc-

mils tion, mils
98.5-104.0_ _ ___________ ... 5,000 || 278.5-284. 0. . _ o ___.--- 1, 800
104. 1-109. 6 . .- . oai_oo_. 5,100 || 284.1-289.6_ _ - - _..-_ 1, 800
109.7-115. 3 i a--- 5,200 | 289.7-295.3_ - . .o io_o_--- 2, 000
115.4-120.9_ _ oo _- 5,300 (| 295.4-300.9. . . o--- 2, 100
121.0-126. 5. . - - oo--- 5,400 || 301.0-306.5_ - - - oa_--- 2, 200
126.6-132. 1_ .. o--- 5,500 || 306.6-312. 1 ___ . . .o _..._ 2, 300
132, 2-137. 8 e 5,600 || 312.2-317.8_ o eaa-- 2, 400
137.9-143.4_ e eo-- 5,700 317.0-323.4_ e meeeoa. 2, 500
143.5-149.0__ _______ L aa.-.- 5,800 || 323.5-329.0_ - - meeaeeea- 2,600
149.1-154. 6. _ . _________ .- 5,900 [ 329.1-334.6_ - eoecoa- 2,700
154.7-160. 3 . . aoo.- 6,000 || 334.7-340. 3. oo eeiceaia- 2, 800
160.4-165.9._ . . ee-_.- 6,100 || 340.4-345.9_ . ___ . _a--- 2, 800
166.0-171. 6. . o aaa..- 6,200 | 346.0-351.5_ . iieiccae- 3, 000
171.6-177. 1. eeaa.- 6,300 |} 351.6-357. 1 - o eiciimeaaaa 3, 100
177, 2-182. 8. .. i cceieoa- 6,400 || 357.2-360.0__ ____ ... _ ... ooo-.- 3, 200

Enter table with azimuth to the nearest tenth of a degree. Obtain wind direction to the nearest 100 mils. Do not interpolate.

Table 2-4. Wind Speed Tables for Sound Ranging

Sound ranging iayer number 1 (surface to 200 meters) (54 seconds)

Meters traveled in 84 seconds Knots Meters traveled in B4 seconds Knots Meters traveled in 54 seconds Knots
0-18 . ... 0 |404-430 _____. __________... 16 || 821-847 __.________.__.___. 30
1441 ... 1 1431468 ... . _._____.._. 16 | 848-876 ... ... ._.._..._ 31
4269 ______. mmmmeamaeeen 2 |459-486 _____.__.___.___ __. 17 || 876-903 . _... .. ..._._... _. 32
7097 .. 8 {487-614 ____ .. ... 18 1904-931 __._______..___. .. 33
98-125 . __ ... . ____.__. 4 |616-642 _ ____ .. ... 19 || 932-868 . __ _... .- 34
126-162 _____._____. . _..._. 5 |643-569 _.____. . ... __..__ 20 || 960-986 .. ____ ___.. 35
153-180 _______ . ___________ 6 |670-697 _____ ... _._. 21 || 987-1,014 ____. .. 36
181-208 .. . ... _._.._.__. 7 1698626 .. ________._._.... 22 {1,016-1,042 _ . .. R - 317
209-236 - _____..... ____.... 8 1626663 ... ... _.... 23 | 1,043-1,070 __. _.. 38
237-264 ___ ... ~9 }654-681 ___.__.. e - 24 || 1,071-1,098 . e e 39
266-291 . __ .. ______._.__. 10 | 682-708 __._. .. __._.___.. 25 | 1,099-1,126 ___ . R 40
292-319 ____ ... 11 |709-736 ... ... _.._. - 26 | 1,126-1,163 ..... . e 41
320-347 .. o __._. 12 |737-764 .. ... 27 || 1,164-1,181 ____.. . . _._._. 42
348-376 ... ... 18 |765-792 ____ ... ... _..... 28 | 1,182-1,209 __. . e e 43
376403 .. _____ . ... 14 | 793-820 .. ... __._ . _._... 29 | 1,210-1,237 ___.. .. ... - 44

Sound ranging layer 2, 8, and 4 (60 seconds)

Meters traveied in 60 seconds Knots Meters traveied in 60 seconds Knots Meters traveied in 60 seconds Knots |
0-16 ___ o _..... 0 448478 _ ... ..__... 16 [f912-842 __..__ ___.. R 30
1646 __ ___ ... ... - 1 479609 ________.__._ .._. 16 || 943-972 __._ ... _.. - 31
4a7-11 . .. 2 610-640 _.__. . ___...__..._ 17 ( 973-1,003 .___..... .. ._. 32
8-108 .. __. ... _. 3 641-671 ____.__. .. - 18 |} 1,004-1,034 _.__.. 33
109-139 . ... ____.._.. . - 4 572602 __. .. ..... . _._.. 19 || 1,035-1,066 ... . . 34
140-169 . ___. _. . ____.__.___. 5 603-633 .. _..._....__ .. 20 [ 1,066-1,096 . . . . ... 36
170-200 ... ____._.._..._. (] 634-664 ___.____.______ 21 (1 1,007-1,127 . __.. - 36
201-231 . ___ ... _._.__... 7 6656694 __ .. .___ .______. 22 11,128-1,168 .. .__...._..... 37
232-262 ... .. _..__._.__._.. 8 695-726 ... .. .._.___... 28 [ 1,169-1,180 _.__. ... _.._. 38
263-293 e — - ceeo- 9 726-756 __ .. _ ... ._.._. 24 | 1,190-1,220 . _ . __._... 38
294-324 . .. _____________ 10 767787 . ... 25 | 1,221-1,260 __. __.._. - 40
326-366 - .- o oo-... 11 788-818 __ ____._.... ... 26 || 1,.261-1,281 . ___..._.__.. 41
356-386 ... ... _..._._. - 12 819-849 _. . _____ __.__._ . 27 11,282-1312 .. .____ . - 42
387-416 .. _ . . ._..__... 13 860-880 .. _._.. .__._.._.. 28 §1,313-1,348 . ... __... 43
417447 . 14 881-911 __ ... __........ 29 |1344-1,3714 __ .. . ___.___._. 44

Enter table with horizontal travel to the nearest meter. Obtain wind speed to the nearest knot. Do not interpolate. 0.514791 meter per
second = 1 knot.
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Table 2-5. Weighted Wind Speed (Normal Wind Structure)
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Enter table with wind speed to the nearest knot. Obtain weighted wind speed to the nearest tenth of a knot. Do not interpolate.
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Table 2-6. Weighted Wind Speed (Wind Structure 2)
Burface wind speed, knots

0 1 2 3 4 5 8 7 8 °
[ 1 PRI FUIIRIP 0.4 0.8 1.2 1.6 20 2.4 28 3.2
10 o oo 40 44 4.8 5.2 56 6.0 6. 4 6.8 7.2
20 - e 80 84 88 9.2 9.6 10.0 10. 4 10. 8 11. 2
k{1 12 0 12. 4 12. 8 13. 2 13. 6 14.0 14. 4 14. 8 15. 2
40 .. 16.0 16. 4 16. 8 17. 2 17. 6 180 184 | 188 19. 2
L1 20.0 20. 4 20. 8 21.2 21. 6 22.0 22 4 22.8 23. 2
60 . _eao-. 24.0 24. 4 24.8 25. 2 25. 6 26.0 26. 4 26. 8 27.2
70 e e 280 28. 4 28 8 29, 2 29. 6 30.0 30. 4 30.8 31. 2

Becond layer wind speed, knots

0 1 1 2 3 4 [ 8 7 8 [
[ 1 PRI [P .3 .6 .9 1.2 1.5 1.8 2.1 2.4 2.7
100 e oo 3.0 3.3 3.6 3.9 4 2 45 48 51 5 4 57
20 o e meel 6.0 6 3 6. 6 6.9 7.2 7.5 7.8 81 8 4 87
{1 9.0 9.3 9.6 9.9 10. 2 10. 5 10. 8 11. 1 11. 4 11.7
40 o ao-. 12. 0 12 3 12.6 12 9 13. 2 13. 5 13.8 141 14. 4 14. 7
F {1 P 15.0 15. 3 15. 6 15.9 16. 2 16. 5 16. 8 17. 1 17. 4 17. 7
60 . .. 18 0 18. 3 18 6 18 9 19. 2 19. 5 19.8 20. 1 20. 4 20. 7
70 oo eeeeeaa 21.0 21. 3 21. 6 21.9 222 22. 5 22.8 23.1 23. 4 23.7

Third or fourth layer wind speed, knots

0 1 2 3 4 5 6 7 8 ]
[ 1 IR I . .3 .4 .6 .8 .9 1.0 1.2 1.4
100 o 1.5 1.6 1.8 20 21 22 2.4 2.6 2.7 2.8
20 o . 3.0 3.2 3.3 3.4 3.6 3.8 3.9 40 4 2 4.4
R { 1 45 46 48 50 51 5 2 5 4 56 57 58
40 . .. 6.0 6.2 6.3 6. 4 6.6 6.8 6.9 7.0 7.2 7.4
50 e ee - 75 7.6 7.8 80 81 82 8 4 8 6 87 88
60_ - ... 9.0 9.2 9.3 9.4 9.6 9.8 9.9 10. 0 10. 2 10. 4
70 .. 10. 5 10. 6 10.8 11.0 11. 1 11. 2 11. 4 11. 6 11. 7 11. 8

Enter table with wind speed to the nearest knot. Obtain weighted wind speed to the nearest tenth of a knot. Do not interpolate.
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. CHAPTER 3

VIRTUAL TEMPERATURE TABLES FOR SOUND
RANGING MESSAGES

The tables and diagram included in this chapter are used for computing the effective
sound ranging temperature. Included is an example of the computation procedures.
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W Table 3-1. Virtual Temperature (Degrees Celsius)
N
Wet-bulb depression, degrees Celslus
Afr temp
o 0 01 03 03 0.4 0s 0.6 0.7 0.8 0.9 10 L1 13 L3 L4 L5 1.6 L7 L8 L9
e_5|-46|l—-4.6|-46(—46|—46]—4.6|—46(—46|—4.6|—47)—47(—47(—47|-47{—47]|-47[-47[-47|-48 —4. 8
—4)-351-3.5|-3.61—3.6 |—3.6 |—3.6 |—3.6 ]—3.6 |—3.6 |—3.6 ||—3.6 |—3.6 |—3.6 |—3.7 |—3.7 |—-3.7|—-3.7 |-3.7|-3.7|-3.7
—3l-25l1—2.5{—2.5|-2.5|-2.5 |-2.5 |—2.6 |—2.6 ([—2.6 |—2.6 [|—2.6 [—2.6 |-2.6 |[-2.6 [—2.6 |[—2.6 [—2.7 [-2.7 |—2.7 (—2.7
—-2}-1.4l-..5|-1.5{-1.5}]-1.5{—-1.5|-1..5|—L.5{—1.5|—1.6||—1.6 |—1.6 [—1.6 |[—1.6 |—1.6 |—1.6 |—1.6 |—1.6 —1.61—-1.6
~1|-04|-0.41-0.4|-0.4|-0.4]|-0.5|—0.5]—0.5|—0.5|—0.5[[—0.5(—0.5|—0.5{—0.6 |—0.6 |—0.6 |—0.6 [—0.6 |—0.6 {—0.6
0| 0.6 06| 06| 0.6| 0.6| 0.6 0.6 0.6 0.6 | 0.5 0.5 0.5| 0.5 0.5 0.5} 0.5} 0.5 0.4 .4 ] 0.4
1 1.7 1.7 1.7 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.5 1.5 L5 1.5 15 1.5 15
2| 2.8 27 271 271 27| 27| 27| 27| 2.6] 26 26| 26| 26| 26| 2.6] 26] 26] 25| 2.5| 2.5
3| 3.8 3.8! 3.8 3.8)| 3.8 37)] 37| 3.7| 37| 3.7 3.7 3.7| 36| 3.6 3.6 3.6 3.6| 3.6| 3.6 3.6
4 49 48 4 8 48 4 8 4. 8 48 48 48 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.7 4.6 4.6 4.6
51 89 50{ 59! 5.9 59} 59} 58| 58| 58| 58 5.8{ 5.8 58| 58| 57| 571 57| 57| 57 57
6| 7.0 70( 70| 7.0| 6.9] 6.9} 6.9|] 69| 6.9{ 6.9 6.9| 6.8] 6.8| 6.8| 6.8| 6.8| 6.8 6.8] 6.8) 6.7
71 81 81| 80} 80} 80) 80| 80| 80| 80} 80 7.9 79| 79| 7.9{ 79| 79| 7.8 78| 7.8| 7.8
8| 9.2 9.1] 91| 9.1] 91} 9.1] 9.1} 9.0 9.0] 90 9.0 9.0f 9.0 90| 90| 89| 89| 89| 89| 89
9102011021102 102}102}10.2110.2}{101{10.1%10.10110.1}10.1}10.0)10.01¢{10.0 10.0] 10.0{ 10.0} 10.0{ 10.0
wli1slislsfnslgjingfinn2|nn2f{nz|(ir2finzjir2ji2{11.1{10.1|(1.1;11.1}1L1 1.0 11. 0
nltizallizslizalizaliza4l124|123f1223| 1231223 (( 1231221222122 }|12.2(12.2|122}12.2]12.2 121
12113541351 13.5113.5}13.5113.4}13.4)13.4}13.4)13.4}13.4}13.4)13.3]13.3§13.3)13.3113.3113.2}13.2}13.2
1311461146146} 14.6| 146|146 | 14.5]14.5| 145|145 145 | 144 | 14 4| 14 4| 14 4| 144 ] 144 | 14 4| 14 31143
1411581 15.8115.7115.7115.7]|15.7{15.7|15.6 | 15.6 | 15.6 | 15.6 | 15.6 | 15.6 | 15.5 | 15.5| 15.5 ) 15. 5 15.5}1 15.4 | 15. 4
15/16.9/ 16.9} 16.8 ) 16.8 | 16.8 ) 16.8 ) 16.8 | 16.8 { 16.7 | 16.7 || 16.7{ 16.7 | 16.7 | 16.6 | 16.6 | 16. 6| 16.6] 16.6 ] 16.5] 16.5
161801 180|180 180} 17.9|17.9)|17.9|17.9|17.9|17.8||17.8}|17.8|17.8]17.8)17.7|17.717.7 | 17.7 17271 17.7
17119.2/l19.2}19.1]19.1}19.1]19.1}19.0]19.0]19.0(19.0ff19.0{ 189|189 189|189|18.9|188}18.8) 188|188
18] 20311 20.3] 2.3]20.2(20.2]20.2|20.2[20.2}20.1)}20.1]20.1}20.1[20.1]20.0|20.0}20.0]20.0 20.0119.9 ) 19.9
19|25l 21.5]21.4121.4{21.4]21.4|21.4]'21.3{21.3}121.3(||21.3]21.2|212]|212 21.2121.2121121.1}21.1]}]21L1
2012261226 22.622.6]225]22.51225]225]225]224224]224|224)22.4|223)223] 223 22.3]22.2] 22.2
211238l 2381 2381 23.8123.8/23.7123.7]/237]/23.6|23.61 23.6|23.6)23.6}235(23.5]23.5|23.4]|23.4|23.4/(23.4
22125.01(25.0(25.012491249249]1249|248]248 248 (124.81 2482472471247 246(246/246)246|245
23126211 26.2126.2126.1|26.1}261]261]|260/260)|260)26.0]25.9]259}25.9259] 25825825 8| 25.7] 25.7
24 | 274l 27412741 27.4273(27.3127.3]27.2|272|27.2(27.2]27.1}27.1|27.1|27.1(27.0{27.0 27.0]127.01 26.9
25| 28.71/128.6 | 286|286 |286|285|285(284|284]|284) 284283283283 |283|282]|282]¢ 28.2 1282|281
26 | 2991l 2991 29.8{29.8129.8({29.71297129.71297[29.6{29.6129.6(29.6(29.5(295]|29.4]29.4]|294 29.4 1 29.4
27|32 li3r1l31.1|31.1|310(31.0]309]30.9{30.9)30.9130.8}30.8]|30.8]|30.7]30.7130.7]30.6]306 30.6 | 30. 6
2813241 32.4132.4(3231323(32.2132.21322(322]32.1(321(321(320]320/{32.0]|319 31.9|31.9| 31.8| 31.8
901337033 7133.70336133.6/33:5133.5]|335334(33.4(334]33.3)333(33.2(33.2|332(332{33.2(33.1]331
30$35.011350/ 350134913401 348134.81348(34713471347{3461346|34613451345(345]{344 344} 34 4
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L] L]
* L

31136.31036.3]363]362(362(361]|361]361]360]|360]36.0]359]359|359|358}3581358]357!}356
32137711376 137.6137.6137.5]37.4137.4]37.4(37.3(|37.3(37.3|37.2(37.2|37.2|37.1(37.1137.0]37.0(37.0
331390 39.0]39.0[389[388|388(388|3871387}38.7386|(385[385)|38538.4)|384(384)384]383
3414041 403)40.3/40.3}40.2}40.2]40.1]40.1|40.1|40.0 40.0( 40.039.9|39.8|39.8(39.8]39.7)39.7])39.6
351 41.8 00 41.7 | 41.7 | 41. 7| 41.6 | 41.6 | 41.5] 41.5|41. 5| 41.4 |} 41.4)41.3|41.3141.2|41.2}41.1]41.1]|41.0]41.0
36 |43.2 || 43.2 1432/ 43.1143.0043.0]42.9]42.9)42.9| 4281 42.8[42.7|42.6|42.6|42.6|42.5 42.5.| 42. 4| 42.4
37| 446l 446144644544 4| 444443443 | 443|442/ 4424411440440 44.0| 44.043.9|43.8|43.8
38| 46.11/ 46,0} 46.0) 46.0} 459|459 45.8 | 45.8 | 45.7 | 45.6 || 45.6 | 45.6 | 45.5| 45.5 | 45.4 | 45.4 | 45.3 | 45.2 | 45.2
39| 47.6 || 47.5|47.5|47.4 | 47.4 | 47.4 | 47.3147.3|47.2]|47.1 | 47.0] 47.0[47.0| 46.9 ] 46.8 | 46.8 | 46.8 ] 46.8 | 46.7
40| 49.11149.0149.0] 49.0149.0 (489|488 | 48.8 | 48.7| 48.6 || 48.6 | 48.5| 48.5 | 48.4 [ 48.3 | 48.3 |48 2| 48.2 | 48.1
4115071506} 50.6[50.5|50.5)|504|503|50.3|50.2)50.2]|501|50.0|500|49.9}49.9(49.849.8|49.7]49.6
421522 52.2!52252.0]520]51.9({51.8|51.8|51.7|51.7]51.6|51.5|51.5|51.4|51.4|51.3{51.3[51.2]35L1
43 | 53.8 11 53.7153.7)53.6|53.6|53.5|53.4|53.4|53.3|53.3| 53.2|532|531|53.0/0530|529]529)52.8} 528
44 | 55.5| 55.4 | 55.4 | 55.2 | 55.2 | 55.1 | 55.1 | 55.0 | 54.9 | 54.9 |l 54.8 [ 54.8 [ 54.7 [ 54.7 [ 54.6 | 54.4 | 54.4 ) 54.3 | 54.3

€€

*For temperatures below -5° Celsius, use air temperature as virtual temperature, regardless of wet-bulb depression.
Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Wet-bulb depression, degrees Celsius

Ah;temp

C- 20 21 22 2.3 2.4 2.5 2.6 27 2.8 2.9 3.0 31 3.2 a3 3.4 as a6 a7 a8 3.9
*5(—48(—4.8|—48|—48|—4.8|—48(—48|—48{—48|—49(—4.9|—4.9(—49|—49(—49|—49(—49]|—4.9|-5.0]-5.0
—4|-3.7—3.8{—3.8|—-3.8|—3.8|]-3.8(—3.8|{—3.8|—3.8|—3.8(|—3.8|—3.8(—3.9|—3.9|—3.9[|-3.9(—3.9|-3.9{—3.9]|—3.9
—3|-2270-2.71—-2.7|-2.7|-2.8|—2.8|—-2.8|—2.8|—2.8|—2.8|—2.8(—2.8|—2.8|—2.8|—2.8{—2.9]|—2.9|—2.9[|—2.9({—2.9
-9 |-rL7l-17|-1.7}-17|-17|-1.7|-17}{-1.7|-1.8|-1.8(—1.8|—-1.8|—-1.8|—1.8|-1.8|-1.8|-1.8|-1.8|—1.9|—1.9
—1/|-o0.6 ||—0.6 {—0.6 4—0.7 |-0.7 |-0.7 |-0.7 |—0.7 |[—0.7 |—0.7 [|—0.7 [—0.7 |~0.8 |—0.8 |—0.8 |—0.8 |—0.8 |—0.8 |—0.8 |-0.8
0| 0.4 0.4 0.4 0.4| 0.4] 0.4 03] 03| 0.3] 0.3 03| 0.3 .3 0.3 .3 0.2] 0.2 0.2} 0.2 0.2
1 1.4 1.4 1. 4 1.4 1.4 1.4 1. 4 1. 4 1.4 1.4 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.2 1.2
2 2.5 2.5 2.5 2.5 2.5 2.4 2.4 2.4 2.4 2.4 2.4 2.4] 2.4 2.4 23] 23] 2.3 2.3 2.3 2.3
3 3.6 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.3 3.3
4 4.6 4.6 4.6 46| 46| 46 45 45 45 45 45| 45| 45| 44| 44 4.4 4.4 4.4 4 4 4.4
5 5.7 5.7 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.4 5. 4 5 4
6 6. 7 6.7 6.7 6.7 6.7 6.7 6.6 6. 6 6. 6 6. 6 6. 6 6.6 6. 6 6.6 6.6 6. 5 6.5 6.5 6.5 6.5
7 7.8 7.8 7.8 7.8 77| 17| 7.7 .71 771 1.7 7.7 76| 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
8| 89 88| 88| 88| 88| 88| 88| 88| 88| 87 87| 87| 87 87| 87| 87| 86 86 8.6 8.6
9 9.9 9.9 9.9 99 9.9 9.9 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.7 9.7 9.7 9.7 97 9.7
10/11.0f 11.0|11.0}11.0|11.0|11.0(10.9|10.9|10.9}10.9 || 10.9 | 10.9|10.8 | 10.8 | 10.8 { 10.8 | 10.8 | 10.8 | 10.8 | 10. 8
11 (12.1(j12.1)12.1|12.1{12.0 | 12.0(12.0}12.0(12.0] 120} 1220} 12.0 | 11.9(11. 9| 11.9|11.9 | 11.9 |11.8 | 11.8 | 11.8
12 {13.2{/13.2|13.2|13.2{13.1(13.1)13.1|13.1(13.1}13.113.0(13.0(13.0(13.0[13.0|13.0]|13.0|12.9|12.9 | 12. 9
13143 114311431142 (142 (142142142 (142142} 141 (141 (141 (141|141 (141|140 140|140 140
14 |15.4 ({1541 15.4|15.4 /153|153 (153|153 | 153} 15.2 | 15.2|152|15.2| 1521521562 | 15.1| 151|156 1| 15.1
15| 16.5 1]/ 16.5 | 16.5 | 16.4 | 16.4 | 16.4 | 16.4 | 16.4 | 16.4 | 16.4 || 16.3 [ 16.3 | 16.3 | 16.3 { 16.3 | 16.2 { 16.2 | 16.2 | 16.2 | 16.2
16 |17.6 [ 17.6 { 17.6 | 17.6 | 17.6 | 17.5 | 17.5 | 17.5 | 17.5 | 17.4 || 17.4 | 17.4 | 17.4 | 17.4 | 17.4 | 17.4 | 17.3 | 17.3 | 17.3 | 17.3
17|18.8|]18.7118.7118.7|18.7|18.6 | 18.6 | 18.6 | 186 |18.6 | 18.6 | 18. 5| 185} 18 5|18 5|18 5| 18. 4| 18. 4 | 18. 4 | 18. 4
181991/ 19.9|19.9|19.8 | 19.8 |1 19.8{19.8|19.8{19.7 | 19.7 | 19.7 [ 19.7}19.6 ) 19.6 | 19.6 | 19.6 | 19.6 |{ 19.6 | 19.5 | 19.5
19 (21.0//21.0121.0{21.0[21.0(21.0|20.9|20.9]|20.920.9 20.8(20.8{20.8120.8)20.7120.7120.7120.7)20.7120.6
20| 2221 22.2122.2 (221221221 (221(220([22.0(22.0( 22.0(220}21.9|21.9|21.9|21.9|21.9[21..8(21.8]218
21 123.423.3(123.3]23.3(23.3]/23.2(23.2123.2(23.2/23.2(23.123.1}23.1]23.1(23.0|/23.0(23.0]-23.0{23.01(22.9
22 1245|1245 (245244244244 (2441244 (243(243(/243(243]124.2]242(242]242(241]241}241)241
23{25.7|25.725.6|25.6|25.6|256|25.51}25.5|25.5|256.5( 25.425.4§25.4|254|25.4)25.3}25.3|26.3|25.2| 25.2
24 | 26.9 (| 26.9 | 26.9 | 26.8|26.8|26.8|26.8)26.7|26.7)|26.6|26.6|26.6|26.6)26.6126.6)|26.5|26.5|26.5|26.4]|26.4
251281 281(28.0/280(280)|28.0(27.9)|27.9(27.9|27.8|27.8|27.8(27.8|27.7127.7127.7127.7|27.6|27.6|27.6
26 129.31129.3120.2/290.2{20.2129.2129.1]29.1]29.1]20.1129.0/29.0(29.0[29.0(28.9]289|289|288(288]288
27 130.5) 30.5}30.5|30.4|30.4130.4{30.430.3{30.3}30.31{30.2]30.2130.2)|30.2{30.1}30.11}30.1§30.01|30.0]300
28 131.81131.8}31.731.7{31.7{31.6|31.6|31.6|31.531.5( 31.5§31.5)31.4(31.431.4|31.3|31.3|31.3)31.2}312
20 )33.1(33.0]33.0/33.0(32.9}32.9(32.9]32.8]|328 32.7(|132.7(32.7)132.6|32.6|32.6|32.5|32.5]32.5]32.4
30134.313431343134.213421342134113411[341 34.0(340133.9133.9133.9133.8133.8|33.8]33.7133.7
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311356!35.6|35.5|35.5)35.4]35.4|35.4|35.4[35.4|353]35.3|3.2|352(35.2|351]351]|351]350]350
32369 36.9|36.8]|36.8|36.8|36.7|36.7)36.6| 366|366 365|36.5]|365)]36.4|36.4]36436.3]36.3]|362
33 (3823821381 381]381/380)/380(37.9(37.9|37.9|37.8|37.8(37.8(37.7;37.7|37.6|37.6(37.6)37.6
34| 39.6 |/ 39.5]30.5|30.4(30.4]39.4|39.3|39.2(30.2)30.2139.2|39.1(39.1]139.1)39.0|39.0]389)389)389
35| 409/ 40.8| 40.8| 40.8 {40.8 | 40.7 [ 40.6 | 40.6 | 40.6 | 40.6 || 40.5 | 40.4 | 40.4 ) 40.4 [ 40.4 | 40.3 | 40.2 | 40.2 | 40. 2
36 4234230422421 |421| 421|421 | 420 41.9[41. 9|1 41.8|41.8|41.8]41.7[41.7|41.6)41.641.6]|41.6
37| 43.7 (| 43.7]43.6 | 43.6 | 43.5 | 43.4 [ 43.4 | 43. 4| 43.4 | 433/ 43.3 | 43.2 | 43.1|43.1[43.0|43.0]43.0 43.0| 42.9
38 | 45.2 | 45.1 | 45.0 | 45.0 | 44 90| 44.8 | 44.8 | 44.8 | 44.7 | 44.7 || 44.7 | 44.6 | 44.6 | 44.5 | 445 | 44.4 (443 | 443 | 44 2
30{46.6 | 46.5 | 46.5 | 46.4 | 46.4 | 46.3 ] 46.2 | 46.2 | 46.2 | 46.2 || 46.1 | 46.1 | 46.0 | 45.9 | 45.9 | 45.8 | 45.8 | 45.7 | 45.6
40| 48. 0| 47.9 | 47 9| 47.8| 47.8 | 47.8 | 47.8 | 47.7 | 47.7 1 47.6 || 47.5 | 47.5 | 47. 4 | 47.4 | 47.3 | 47.3 | 47.2 | 47.2 | 47.1
4114951 495|404 49.4140.3|49.2(49.2/49.1[49.1|49.0/ 49.0[48.0| 480488 (487|487 1486486 485
42510 51.0]|50.9|50.9{508|50.8[50.7]50.6|506]|250.5] 50.5)250.4]250.4]250.3)|250.3]|502]|502]| 501|501
43| 52611 52.6|52.4]|524]|523]|52.3)522]522{521|521]520(51.9(51.9|51.8|51.8|51.7]51.7|51.6]{516
44| 5425411541 540539539 |53.8|538)536)|536]53.5|53.5|534|534]533]53.3{532]532]531

*For temperatures below -5° Celsius, use air temperature as virtual temperature, regardless of wet-bulb depression.
Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

An; tgmp Wet-bulb depression, degrees Celsius
) 4.0 i1 42 4.3 44 4.8 46 [ %) 48 49 &0 &1 52 88 &4 &8 4] 87 &8 89
*—5[—5.0 {|—5.0
—4[-3.9)|—40]|—40]—40
-31-2.9(—2.9!-29|—-2.9|-2.9|-3.0]-3.0
-2 |-L9(-1.9}|-19|-1.9|—-1.9|-1.9(-1.9|—2.0(—2.0]-2.0
-1 |—0.8 [—0.81—0.9|~0.9|—0.9[—0.9|—0.9|—0.9[—0.9[—0.9 ||—-1.0
0 0.2 0.2 0.2 0.2 0.1 0.1 0.1 Q1 0.1 0.1 0.1 0.1 0.1 0.0 0.0 0.0
1 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0
2 2.3 2.3 2.2 22 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1
3 3.3 3.3 3.3 3.3 3.3 3.3 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.1 3.1 3.1 3.1
4 4. 4 4 4 43 43 43 4.3 4.3 43 43 4.3 4.2 42 42 42 4.2 4.2 42 42 4.2 4.1
5 5.4 5.4 5. 4 5. 4 5.4 5. 4 5.4 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.2 5.2 5.2 5.2 5.2
6 6.5 6.5 6. 4 6. 4 6. 4 6. 4 6. 4 6. 4 6.4 6.4 6. 4 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6. 2
7 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.4 7.4 7.4 7.4 7.4 74 7.4 7.4 7.3 7.3 7.3 7.3 7.3
8 8.6 86 86 86 85 85 85 85 85 85 85 84 8.4 84 84 8 4 84 8 4 8.4 83
9 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.6 9.5 9.5 9.6 9.5 9.5 9.5 9. 4 9.4 9. 4 9. 4 9. 4
10 | 10.7 |{ 10.7{ 10.7 | 10.7 | 10.7 [ 10.7 | 10.7 | 10.6 | 10.6 | 10.6 || 10.6 | 10.6 | 10.6 | 10.6 | 10.5 ] 10.5 | 10.5 [ 10.5 | 10.5 | 10.5
11 11.8|[11.8 [11.8 [ 11.8 | 11.8 | 1L.7 | 1L 7 1 1.7 1L 7| 1.7 | 1.7 ]| 11.6 |11.6 ) 11.6 116 ) 11.6 | 11.6]11.6 {11l. 6] 11.5
12 12,9 1291129 |12.8 1 12.8 [ 1228 | 12.8 | 12.8 [ 12.8 | 12.8 || 12.7 1227|1227 122711227} 12.7 | 1226 | 12.6 | 12.6 | 12. 6
131140 14.0}13.9 | 13.9{13.9113.9|13.9[13.9]13.8(13.8( 13.8113.8]13.8(13.8)13.8|13. 7013 7}137|13.7]13.7
14 | 15.1](15.0 | 15.0 | 15.0 { 15.0 | 15.0 [ 15.0 | 15.0 | 14.9 |14 9| 149|149 | 149 | 149|148 | 148 | 148|148 |14 8] 14. 8
15(16.2 ([ 16.2 | 16.1 | 16.1 | 16.1 [ 16.1 | 16.1 {16.0 | 16.0 | 16.0 || 16.0 | 16.0 | 16.0 | 16.0 | 15.9 | 15.9 ] 15.9 [ 15.9 | 15.9 | 15.8
16 | 17.3 || 17.2 1 17.2 | 17.2 { 17.2 | 17.2 | 17.2 | 17.2 | 17.1 | 171|171 | 1721 | 17,0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0 | 17.0
17 118. 4184 [ 18.3 | 18.3 |18.3|18.3 183|183 182 |18.2 (1182182 {18.2 /1821811811181 [18.1{18.1} 180
18 (19.5 41 19.5119.5 1 19.4 [ 19.4 | 19.4 | 19.4 | 19.4 [ 19.4 | 19. 3 19.3[19.3]19.3]19.2|190.219.2]19.2|19.2]19.2 ] 10.1
19 [ 20.6 |1 20.6 | 20.6 | 20.6 { 20.5 | 20.5 | 2.5 | 20.5 | 20.5 | 20.4 || 20.4 ] 20.4 { 20.4 { 20.4 { 20.4 { 20.3 | 20.3 {1 20.3 | 20.3 | 20. 3
20121.8((21.8)21.7[21.721.721..7)21.6|21.6)21.6)21.6( 21.62L.5}21.5[21..5(21.5]21.5|21.4]21.4|21.41214
21 |22.9)2291229(22.8(228|22.8(22.8(|228|22.7|2271227]22.7(226(22.6(22.622.6]22.6/|22.6/(22.5]22.5
22 124.0/240)24.0({24.0|240)23.9(23.9(23.9)239(23.8(/23.8[23.8(23.8(23.8123.8(23.7]/23.7(123.7123.7]23.6
23 1252 25.2|25.2{25.2(251)251)251[251)25.0(250/25.0(25.0(249)|240(240|2490)240]24.8[24.8]248
24 126.4)/26.4)26.3126.3(26.326.3]26.2(26.2]26.2(26.2(26.1]26.1[26.126.1)26.1|26.0!26.0]26.01/26.0]259
25 (27.6 || 27.5|27.5 (275} 27.4|27.4(27.4|27.4|27.4(27.3| 273|273 (273 |272{27.2|27.2)27.2{27.2127.1]| 271
26 | 28.8 (/287|287 ({28.7|28.6286|28.61!286285|285(285]|285(285)/284]28.4/284/283|283|2831]28.3
27 129.9((29.9(29.9129.9(29.9(29.8(29.8{29.8(29.7(20.729.7(20.7(20.7(20.6({29.6]29.6]20.5/(20.5]|29.5/29.4
28 131.2{31.2|31.13L1|31.1{31.1{3.0{3.0{3.0[30.9{30.9{30.9(30.8[30.8(30.8(30.8[308]30.7]307]307
29 (32.4/32.4132.4|324(32.3(323323|32.2(32.2(322(321]321!321(320|3220/320/(31.9]31.9]|31.9]319
30| 33.7) 33.6)33.6(33.6|33.5)335|33.5|33.5]33.4)33.4//33.4[33.3!/33.3|33.3[33.2(33.2133.2133.2(3311331
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*For temperatures below -5° Celsius, use air temperature as virtual temperature, regardless of wet-bulb depression.
Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued .

Wet-bulb depression, degrees Celsius

All;temp
c: 6.0 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 1.0 7.1 1.2 1.3 7.4 1.5 1.6 1.7 7.8 7.9

2| 2.0 2.0

31 3.1 3.1y 3.1} 31| 30| 3.0

4] 41 41 41} 41| 41| 41} 41} 41| 40

5| b2 52( 62| 51| 51} 51| 51| 51| 51 5.1 51| 50| 50

6| 6.2 6.2| 62| 6.2] 6.2] 62| 62| 62| 61 6.1 6.1 6.1] 61| 6.1 6.1 6.0

71 7.3 73| 7.2 7.2 72} 72| 2| 72| 7.2} 7.2 72| 7.2 71| 71 7.1 7.1 7.1 7.1 7.0

8| 83 83| 83| 83| 83| 83| 83| 82} 82| 82 82| 82| 82| 82| 82| 82| 81| 81 81| 81

9| 9.4 9.4 9.4 9.4 93} 93| 93] 9.3} 9.3 9.3 9.3 93| 92| 92| 92| 92| 92} 92| 92| 92
10 1 10.5 |1 10.4 [ 10.4 | 10.4 1 10.4 | 10.4 | 10.4 | 10.4  10.4 | 10.3 [ 10.3 1 10.3 | 10.3 { 10.3 [ 10.3 | 10.3 [ 10.2]10.2 | 10.2 | 10.2
11 1115 (1.8 | 11.5 | 1.5 (1.5 | 11.5 | 11. 4 | 11.4} 11. 4| 11. 4 ) 11.4 | 11.4(11. 4| 11. 4| 11.3 | 11.3 | 11.3 ]| 11.3{11.3] 11.3
12 112.6 | 12.6 [ 12.6 | 12.6 [ 12.5 1 12.5 | 12.5 | 12.5 | 1225 [ 12.5 || 1224 | 12.4 | 12.4 [ 12.4 | 12.4 [ 12.4 | 1224 | 12.4 | 12.3 | 12.3
13 (13.7 )1 13.7 [ 13.6 | 13.6 | 13.6 { 13.6 | 13.6 | 13.6 | 13.6 | 13.5 || 13.5 | 13.5 [ 13.5| 13.5 | 13. 5| 13.5 | 13.4 | 13. 4| 13. 4| 13. 4
14 | 147 || 14.7 [ 14.7 | 14.7 | 14.7 [ 14.7 | 146 | 14.6 | 14.6 | 14.6 || 14.6 | 14.6 | 14.6 [ 14.6 | 14.6 | 14.5 | 145 ]| 14.5 | 145 | 14. 5
151158 | 15.8 [ 15.8 1 15.8 | 15.8{15.8 (15,7 | 15.7 | 15.7 [ 15.7 {1 15.7 | 15.7 | 15.6 | 15.6 [ 15.6 | 15.6 | 15.6 { 15.6 | 15.6 | 15. 5
16 | 16.9 || 16.9 | 16.9 | 16.9 | 16.9 | 16.8 | 16.8 | 16.8 | 16.8 | 16.8 || 16.8 | 16.8 [ 16.7 | 16.7 { 16.7 [ 16.7 | 16.7 [ 16.6 | 16.6 | 16.6
17 {18.0 |/ 18.0 | 18.0 ( 18.0 | 18.0 | 17.9 [ 17.9 | 17.9 | 17.9 | 17.9 |, 17.9 | 17.8 | 17.8 | 17.8 | 17.8 | 17.8 [ 17.8 | 17.7 | 17.7 | 17.7
18 |19.119.1 {19.1|19.1(19.1(19.0|19.0| 190 19.0(19.0( 19.0)18.9(18.9{18.9[18.9]18.9(18.9]18.8|18.8] 18.8
19 120.2 1(20.2(20.2|20.2120.2(20.2|20.2|20.1{20.1{20.1120.1)20.0]20.01/20.0/20.0]20.0{20.0|20.0/19.9]/199
20121.4f121.4(21.3|21.3|21.3(21.3|21.2}21.2|212|2L.2|2n.2]21.2(21.1{21.1|21L1211]|21.1[21.0|21.0]¢210
21 12251 22.5 224 (224|224 22.41224(224|223 (223 223]223|222|222(222[222|22222.2]221]|221
22 123.6/123.6]23.623.6)23.5(23.5(23.5]23.5(23.4)23.4123.4/23.4|23.4/23.4(23.3(23.3/23.3[23.3]23.3]23.2
23 12481247 | 24.7 | 24.7 | 24.7 (247|246 |24.6(24.6 246 24.6|24.6[24.524.5|24.5|24.4|24.4]244(24 4244
241259 25.9125.9(25.9|25.8[25.8(258)25.8([25.8)25.725.7)|25.7[256[25.6]25.6(25.6|25.6|25.61/25.5]|255
2512711 27.0(27.0(27.0|27.0({27.0(26.9]26.926.9)26.9(26.8[26.8|26.8[2.8[26.826.7|26.7(26.7]|26.7]26.6
26 128.3 282282282282 |281|281[281[281|2801 280(280(280|280|27.9(27.9|27.90{27.8/27.8|27.8
2712941 29.4129.4)29.4)29.3(29.3]29.3(29.229.229.2129.2]29.2[29.129.1({29.1/29.1]29.0(29.01]29.0]29.0
28 130.6 ) 30.6 130.6|30.6}30.5]30.5|30.5{30.4/|30.4(30.4130.4[30.4|30.3{30.3(30.3}|30.3[302(30.2(302]301
29 131.8}31.8|3L.8|3L.7|3L.7|31.7|31.7(31.6(31.6|31.6(31.631.631.5|31.5[31.4|31.4(31.4(31..4{31.4/31.3
30 133.1133.0(33.0{330{33.0(3291329(329/3281328( 328328327327 /327)/326132.6132.61)326/!325
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31343 343)3421342[1342|342)341)341)|340)|340|340]339(33.9339|339)|33.8|33.8[338]33.8337
32(35.5( 3553553551354 ]35.4|35.4[353)353(3521352)35.2135.2(351]351}1351(351]350]350]|350
33|36.8/36.7|36.7|36.7}|36.7]|36.6]|36.6|366| 3661|365 36.4)|364|36.4|36.4|36.3(36.3|36.2]36.2]|36.2] 362
341380/ 380)380|38037.9]37.9|37.8(37.8|37.8|37.837.7)37.7|37.6(37.6|37.6|37.6|37.5)|37.5|37.5]37.5
35/39.4/39.4|39.339.3(39.2(39.1(39.1|39.1|39.1(39.0| 39.0|389|389(389|389|388|388(387({38.7/{387
36| 40.6 || 40.6 | 40.6 | 40.6 | 40.5 | 40.5 | 40.4 | 40.4 | 40.3 | 40.3 || 40.3 | 40.3 ( 40.2 | 40.2 | 40.1 | 40.1 ( 40.0| 40.0| 40.0 | 40.0
37 1 42.0({ 42.0| 41.9] 41.9 | 41. 8| 41.8 | 41.7 | 41.7 | 41.7 | 41. 7 || 41.6 | 41.6 | 41. 5| 41.5 | 41.4 | 41.4 | 41. 4 | 41.4 | 41.3 | 41. 3
38 (43. 4| 43.3 | 43.3 | 43.2(43.2 | 43.1|43.1| 43.0( 43.0| 43.0( 43.0 42.9 | 42.9 | 42.8 | 42.8 | 42.7 | 42.7( 42.6 | 42.6 | 42.6
390 [ 44. 7| 44.7 | 44.6 | 44.6 | 44.5 | 445 [ 44 4 | 44 4 | 44.3 | 44 3 || 44.2 | 44.2 | 44.2 | 44.2 ( 44.1 | 441 | 44. 0| 44 0| 43.9 | 43.9
40| 46.1 ]l 46.0 | 46.0 | 45.9 | 45.9 | 45.8 | 45.8 | 45.8 | 45.8 | 45. 7 (| 45.7 | 45.6 | 45.6 | 45.5 | 45.5 | 45.4 | 45. 4 45.4 | 45.3 | 45.3
41 | 47.5 || 47.5 | 47.4 | 47.4 | 47.3 | 47.3 1 47.2 | 47.2 | 47.1 | 47.1 (| 47.0 | 47.0 | 46.9 | 46.9 | 46. 8 | 46.8 | 46.8 | 46.7 | 46.7 | 46. 6
42 | 48,9 || 48.9{ 48.9 | 48.8 | 48.8 | 48.7 | 487 1 48.6 | 48.6 | 48. 5| 48 5| 48.4 | 48 41 48.2 | 482 | 48.2 ( 48.2 | 48 2| 480 ( 48.0
43 1 50.4 | 50.3 | 50.3 [ 50.2 | 50.2 | 50.2 { 50.0{ 50.0{ 49.9 | 49.9 || 49.8 | 49.8 | 49.7 | 49.7 | 49.6 | 49.6 | 49.6 | 49.5 | 49.5 | 49. 4
44 | 51.8 || 51.8 | 51.7 | 51.7 | 51.6 | 51.6 | 51.6 | 51.5 | 51.5 | 51.4 || 51. 4| 51.2 [ 51.2 | 51.1 | 5L1|51L1|51L0]351.0]509)509

6-€

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Wet-bulb depression, degrees Celsius

Au; temp

¢ 8.0 81 8.2 8.3 8.4 8.5 8.6 87 8.8 8.9 9.0 9.1 9.2 9.3 9.4 9.5 9.6 9.7 9.8 9.9
8 8.1 8.1 8.1 8.0
9 9.1 91 9.1 91 9.1 9.1 91 9.1 9.0
10 | 10. 2 10.2(102]10210.1{10.1(10.1]10.1]10.1]) 10.1 10.1]10.1 ] 10.0
11 11. 3 1i.2f1.2q1.2|1.2 (121212112111 1.1 {11 {1y 1Ly )1 1Lt j1L1y11.0
12123123123 123]123 (122122122122 |122(122}{122]122|122(121 121121 12.1] 12,1} 12,0
13 ] 13. 4 1341134 [ 13.3]13.3(13.3]13.3(133}13.3](133 13.2113.213.2(13.2(13.2]13.2]13.213.2(13.2]13.1
141 14.5 144|144 | 141|144 | 144 | 144|144} 143 | 14. 3 143 1 14.3 | 14.3 | 14.3 [ 143 | 142 14.2 | 14.2 | 14.2 | 14.2
151155 155155155 15.4 | 154|154 | 1541 154 | 15. 4 1541154 (154(153 | 1531153153 (153|153} 152
16 | 16. 6 16.6 1 16.6 | 16.6 | 16.6 [ 16.5| 16.5| 16.5 | 16.5 [ 16.5 165 16.4 | 16.4 | 16.4 | 16.4 | 16.4 | 16.4 ] 16.3 | 16.3 ] 16.3
17 | 17. 7 1.7 11727 117.6 1 17.6 | 17.6 | 17.6 { 17.6 | 17.6 | 17. 6 17.5(17.5 | 17.5 | 17.5 | 17.5 | 17.5 | 17.5 | 17.4 [ 17. 4 | 17. 4
18183/ 188 188|187 18.7|18.7 | 18.7 (187 | 18.6 | 18.6 | 18.6 ] 18.6 | 18.6 [ 18.6 | 18.6 | 18.5 | 18.5( 18. 5| 18.5| 18.5
19 119.9 199(119.8]19.8(19.819.8) 19.8 | 19.8| 19.8( 19.8 197 1197 119.7 .19.7 119.7 | 19.7 [ 19.6 | 19.6 | 19.6 | 19.6
20 121.0) 2.0} 21.0]20.920.9(20.9]20.9]20.9(20.8§20.8 20.8120.8120.8120.8]120.7(20.7120.7(20.7(20.7]|20.7
21 | 22,1 22.11221(220(2201220|220(220;220]|219 21.9(121.9(21.9(21.9|21.8|21.8}21.8}|21.8)21.8|21.8
221 23.2( 2321 23.223.2(23.2 )23 1}23.1}231]231]231 23.0123.0123.0]230]23.0)229]229|229)229/(229
23| 24. 4 2431243124 32431243 124.21242(24.2(24.21(/ 2421241241 |241(24141241]24.0(24.0124.0]24.0
24 (2551 255 25.4(25.4(25.4|25.4|25.4]253|25.31(253 25.3125.3(25.2|25.2(25.2(25.2(25.2(251)]25 1251
25 26.6 1 26.6126.6)26.6)26.5126.5(26.5(265|26.5 | 26. 4 26.4 1264264 26.4 | 26.3{26.3(26.3]26.3]26 2] 26.2
26 | 27.8 (1 27.8 |1 27.7127.7127.7127.7(127.6127.6{27.6|27.627.6|27.5]|27.5|27.5127.5(27.4(27.4|27.4]27.4/|27.4
27129.01( 28928928 9288|288 | 288 (288 |28.7(28.7| 28.7 (287|287 |28.6]286|28.6 | 28.6(28.5|28.5/(28.5
28 | 30.1 30.1]30.1130.0130.00130.0]30.0]30.0[29.9{29.9129.9129.9]29.8{29.8]29.8(29.8}29.7)129.7(29.7]29.7
29 | 31.3 3.3 1313 131.2|31.2]31.2)31.2131.173L1]3L1 3L0(3L0(3L0[31.0130.9]30.9]30.9]30.9]30.8]30.8
30 13251 32.5(32.5]324(324(324(324(323 (323323 322(322(322[322]321|321(321|321|320¢320
311337 3.7 1337 ]133.6133.6(33.6(33.6]33.5]33.5|33.5/(33.4|33.4(33.4(334(33.3[333[33.2]332(332]332
321 349 349 34.81 34.8 | 348 | 348 | 34.7 | 347|347 347 |[346]34.6(34.6(34.6| 345345344344 34 4 34. 4
33 ] 36.1 361 ]36.1]36.1)36.0]36.0(36.0]36.0]359]359(35.8}35.8|35.8(35.8[35.7}(357|35.6]356]35606]356
341 37. 4 $7.4 [ 373373 (378313731 37.2137.2]137.1]37.1 371 1 37.1 | 37.0 [ 37.0 1 36.9 {369 | 36.9 | 36.9 36.8| 36.8
35| 348. 7 48.6 | 38.6 | 38.5| 38.5| 385} 38.5 | 38.4 | 38.4 | 38 3 38.3 |1 38.3138.3 (38338238238 1381 (3871]381
361399 399 30.839.839.839.8[30.8[39.7 (3973961 3906]39.5)39.5]139.5]139.5]39.5({39.4(394139.3] 393
3714120 41.2 | 4111 41,11 4.0 (41,0 | 41.0 [ 4.0 | 40.9 | 40.9 || 40.91 40.8 | 40.8 | 40.8 | 40.8 | 40.7 | 40.7- 40.6 | 40.6 | 40.6
38 | 42.6 || 4251 42.5 | 42.5| 42.4 | 42.4 | 42.3 | 42.3 | 42.2 | 42. 2 42.1 |1 42.1142.1 ] 42.1 {42.1]142.0 4201} 41.9 | 41.9 | 41. 8
30 | 43.9 43. 8 | 43. 8 [ 43. 7| 43.7 | 43.6 | 43.6 | 43.6 | 43.6 | 43.5 (| 43.5 | 43.5 | 43.4 | 43.4 | 43. 3 | 43.3 | 43. 2 ( 43.2 | 43.1 | 43. 1
40145211 45.2 | 45.1 | 45,1 1 45.0 [ 44.9 | 44.9 | 44. 9 | 44.9 1 44. 8 || 44.8 | 44.8 | 44.8 | 44.7 [ 44.7 [ 44.7 | 44.6 | 44.6 | 44.5 | 44.5
41 146.6 | 46. 5| 46.5 ] 46. 4 | 46.4 | 46.4 | 46.3 | 46.3 | 46.2 | 46. 2 46.1 | 46.1 | 46.0 [ 46.0 | 46.0 | 459 ['45.9 ] 45.8 | 45.8 | 45. 8
12 479 479 ] 47.8 [ 47.8 | 47.8 | 47.7 | 47. 7| 47.6 | 47.5 | 47.5 || 47.5 | 47.4 | 47.4 | 47. 4 | 47. 3 | 47.3 | 47.2 1 47.2 ) 47. 2 | 47. 1
43 | 49. 4 49,3 |49 3 1493 1492 1 49.2 1 491 | 49.1 ] 49.0 1 49.0 49.0 { 48.9 | 48.9 | 48.8 | 48.8 [ 48. 6 | 48.6 | 48. 6} 48.5 | 48. 5
441 50.8 11 50.8 [ H50.7[50.7|50.7 {50 5([50.5]|504 /(350 43504 50.3 150.3150.2150.2]50.1|50.1}50.1][50.07]50.0]/[49.8

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Ajr Wet-bulb depression, degrees Celsius

u:l(.:n 10.0 10.1 10.2 10.3 « 10.4 105 10.6 10.7 10.8 10.9 11.0 11.1 11.2 11.3 114 11.5 11.6 11.7 11.8 11.9
13 13.1 | 13.1 | 131 | 13.1 | 13.1 | 13.0

14 14.2 14.2 14.1 14.1 14.1 14.1 14.1 141 14.1 14.0

15 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.1 15.1 || 15.1 15.1 15.0

16 163 | 163 | 16.3 | 16.3 | 163 | 162 | 162 | 162 | 162 | 16.2 |/ 162 | 162 | 16.1 | 161 | 16.1 | 16.1 | 16.0

17 174 | 174 [ 174 | 174 | 173 | 173 | 173 | 173 | 173 | 173 [[17.2 | 172 | 172 | 172 | 172 | 172 | 172 | 17.1 | 171 | 171
18 18.5 18.4 184 184 184 18.4 18.4 18.4 184 18.3 |: 18.3 18.3 18.3 18.3 |- 18.3 18.2 | 18.2 18.2 18.2 18.2

- 19 19.6 19.6 19.5 19.5 19.5 19.5 194 19.4 19.4 194 || 19.4 19.4 194 194 19.3 19.3 19.3 | 19.3 19.3 19.2
20 20.6 | 206 [ 20.6 | 20.6 | 206 | 20.6 | 20.6 | 20.5 | 205 | 20.5 || 20.5 | 20.5 | 20.4 | 204 | 204 | 204 | 204 | 204 | 203 | 20.3
21 217 [ 207 | 217 | 217 | 217 | 21.6 | 21.6 | 21.6 | 21.6 | 216/ 216 | 216 | 215 | 21.5 | 215 | 215 { 215 | 214 | 21.4 | 214
22 22.8 22.8 228 228 | 22.8 22.8 228 22.7 22.7 22.7 || 22.7 22,7 22.6 22.6 22.6 22.6 22.6 22.5 22.5 22.5
23 240 | 239 239 | 239 | 239 | 239 | 238 | 238 | 238 | 23.8( 238 | 238 | 23.7 | 23.7 | 23.7 | 23.7 | 23.7 | 23.6 | 23.6 | 23.6
24 25.1 25.1 25.0 25.0 25.0 25.0 25.0 24.9 24.9 249 || 24.9 24.9 249 24.8 24.8 24.8 24.8 24.8 24.7 24.7
25 262 | 262 | 262 | 26.1 | 261 | 26.1 | 26.1 | 26.1 | 26.1 | 26.0 || 26.0 | 26.0 | 26.0 | 26.0 | 259 | 259 | 259 | 259 | 25.8 | 25.8
26 274 27.3 27.3 27.3 27.2 27.2 27.2 27.2 27.2 27.2 || 27.1 271 271 27.0 27.0 27.0 27.0 27.0 27.0 26.9
27 285 284 | 284 | 284 | 284 | 284 | 284 | 283 | 28.3 | 283/ 283 | 282 | 282 | 282 | 282 | 28.2 | 28.2 | 28.1 | 28.1 | 28.1
28 29.6 29.6 29.6 29.6 29.6 29.5 29.5 29.5 29.5 294 || 29.4 29.4 29.4 29.3 29.3 293 29.3 29.2 29.2 29.2
29 30.8 30.8 30.8 30.8 30.7 30.7 30.6 30.6 30.6 30.6 || 30.6 30.6 30.5 30.5 30.5 30.5 30.4 30.4 30.4 30.4
30 32.0 32.0 31.9 31.9 31.9 31.9 31.8 31.8 31.8 31.81} 31.8 31.7 31.7 31.7 31.7 31.6 31.6 [ 31.6 31.6 315
31 33.1 33.1 33.1 33.1 33.1 33.0 33.0 33.0 33.0 32.9 || 32.9 32.9 32.9 32.8 32.8 32.8 32.8 32.7 32.7 32.7
32 344 | 343 | 343 | 343 | 343 | 342 | 342 | 342 | 34.2 | 34.1 || 341} 341 | 341 | 340 | 340 | 340 | 340 | 339 { 339 339
33 35.5 | 355 | 355 | 355 | 355 | 354 | 354 | 35.4 | 354 | 353 353 | 352 | 352 | 352 | 35.2 | 352 | 351 | 35.1 | 35.0 | 35.0
34 36.8 36.8 36.8 36.7 36.7 36.6 36.6 36.6 36.6 36.5 || 36.5 36.5 36.4 36.4 36.4 36.4 36.3 36.3 36.2 36.2
35 38.0 38.0 38.0 37.9 37.9 379 37.9 37.8 37.8 37.7 || 377 37.7 37.6 37.6 37.6 37.6 37.5 375 315 37.4
36 392 | 39.2 | 39.2 | 39.2 | 39.2 | 39.1 | 39.1 | 39.0 | 39.0 | 39.0 39.0| 389 | 389 | 389 | 388 | 388 | 38.7 | 38.7 | 38.7 | 387
37 40.5 | 40.5 | 404 | 40.4 | 404 | 40.4 | 404 | 40.3 | 40.3 | 402 ([ 40.2 | 40.1 | 40.1 | 40.1 | 40.1 | 40.1 | 40.0 | 40.0 | 39.9 | 39.9
38 41.8 | 41.7 | 41.7 41.7 41.6 41.6 41.6 41.6 41.6 415 || 41.5 41.4 41.4 41.3 41.3 41.3 41.2 41.2 41.2 41.2
39 43.1 43.0 43.0 43.0 | 43.0 43.0 42,9 42.9 42.8 42.8 || 42.7 42.7 42.7 426 | 42.6 42.6 42.5 42.5 425 42.4
40 44.4 444 444 44.3 44.3 44.2 44.2 44.1 44.1 44.0 || 44.0 44.0 43.9 43.9 43.9 43.8 43.8 43.8 43.7 43.6
41 45.7 | 45.7T | 45.6 | 45.6 | 45.5 | 455 | 455 | 454 | 45.4 | 454 | 454 | 454 | 453 | 45.3 | 453 | 452 | 452 | 45.1 | 45.1 | 45.0
42 47.1 47.0 47.0 46.9 46.9 46.9 46.8 46.8 46.7 46.7 || 46.7 46.6 46.6 46.6 46.5 46.5 46.4 46.4 46.4 46.3
43 48.4 48.4 48.4 48.3 48.3 48.2 48.2 48.2 48.1 48.1 || 48.0 48.0 48.0 479 47.9 47.8 478 47.8 47.7 477
44 49.8 49.7 49.7 49.6 49.6 49.6 49.5 49.5 494 (| 494 49.4 49.3 49.3 49.3 49.2 49.2 49.0 | 49.0 49.0

49.8

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Air

Wet-bulb depression, degrees Celsius

teonép 12.0 12.1 12.2 12.3 12.4 12,5 12.6 12.7 12.8 12.9 13.0 13.1 13.2 133 13.4 13.5 13.6 13.7 13.8 13.9
18 182 | 18.2 | 181 | 18.1 | 18.1
19 19.2 | 192 | 192 | 192 | 192 | 192 | 19.2 | 192} 19.1
20 20.3 | 20.3 | 20.3 | 20.3 | 20.3 | 20.2 | 20.2{ 20.2 | 20.2 | 20.2 | 20.2 | 20.2 | 20.1 | 20.1
21 214 | 214 | 214 | 214 | 213 | 213 213 21.3| 213 | 21.2 | 21.2 | 21.2 | 21.2( 21.2]| 21.2 | 21.2 [ 211 | 21.1
22 225 | 225 | 224 | 224 | 224 | 224 | 224 | 224 | 224 | 224 || 223 223 223 | 223 223 | 222 | 222 | 22.2 | 22.2 | 22.2
23 236 | 236 | 23.6 | 23.6 | 235 | 235 | 23.5 | 235 23.4 | 234 || 234 | 234 | 234 | 234 234 | 234 | 233 | 23.3 | 23.3 | 233
24 247 | 247 | 246 1 24.6 | 24.6 | 24.6 | 24.6 | 24.6 | 24.6 | 246 [[ 245 | 245 | 245 | 245 244 | 244 | 244 | 244 | 244 | 244
25 258 | 258 | 258 | 25.8 | 25.7 | 25.7 | 25.7 | 25.7| 25.7 | 25.7 || 25.6 | 25.6 | 25.6 | 25.6 | 25.6 | 25.6 | 25.5 | 25.5 | 255 | 25.5
26 269 | 269 | 268 | 268 | 268 | 268 | 26.7| 267 26.7 | 26.7 || 26.7 | 26.7 | 26.6 | 26.6| 26.6 | 266 | 26.6 | 26.6 | 26.5 | 26.5
27 28.1 | 28.0 | 28.0 | 28.0 | 28.0 | 28.0 | 28.0 | 279 | 27.9 | 27.9 || 27.9 | 27.8 | 278 | 27.8| 278 | 278 | 278 | 27.7 | 27.7 [ 27.7
28 292 | 202 | 292 | 29.2 | 29.1 | 29.1 | 29.1 | 29.1| 29.0 | 29.0 || 29.0 | 29.0 | 289 ( 28.9| 28.9 | 289 | 289 | 288 | 288 | 2838
29 30.3 | 30.3 | 303 | 30.3 | 30.3 | 30.2 | 302} 30.2| 30.2 | 301 || 30.1 | 30.1 | 30.1|.30.0{ 30.0 | 30.0 | 30.0 | 30.0 | 29.9 | 20.9
30- | 315 | 315 | 315 | 314 | 314 | 3814 | 314 | 314 | 313 | 31.3 313 | 31.3 | 31.2| 81.2| 31.2 | 31.2 | 31.1| 311 | 31.0 | 31.0
31 327 | 3827 | 326 | 32.6 | 326 | 326 | 325 | 325 | 325 | 324 [[324 | 324 | 324 | 3823 323 | 323 | 323 ( 323 | 322 | 322
32 338 | 338 | 338 | 33.8 | 338 | 33.7] 33.7| 33.6| 33.6 | 336 [|33.6 | 3836 | 33.5| 335| 335 | 335 | 33.4 | 334 | 334 | 334
33 35.0 | 35.0 | 34.9 | 34.9 | 349 | 349 [ 349 | 34.8| 348 | 348 || 348 | 348 | 34.7| 34.7| 34.7 | 34.6 | 34.6 | 34.6 | 34.6 | 34.6
34 362 | 362 | 362 | 36.1 | 36.1 | 36.0 | 36.0 | 36.0 | 36.0 | 36.0 | 359 | 359 | 859 | 35.9| 35.9 | 358 | 35.8 | 358 | 35.7 | 35.7
35 374 | 874 | 374 | 373 | 373 | 373 | 372 | 372 | 372 | 37.2 ||37.2 | 371 | 371 37.0| 370 | 37.0 | 37.0 | 37.0 | 36.9 | 369
36 38.7 | 386 | 38.6 | 385 | 385 | 385 | 384 | 384 | 384 | 384 (1384 | 383 | 383 | 382| 382 | 382 ( 382 | 382 381 | 381
37 309 | 398 | 39.8 | 39.8 | 39.8 | 39.8 | 39.7| 39.7| 39.6 | 39.6 |[39.6 | 39.5| 39.5| 395 | 394 | 39.4 | 394 | 394 | 394 | 393
38 41.2 | 411 | 41.1 | 41.0 | 41.0 | 41.0 | 409 | 409 | 408 | 408 || 408 | 40.8 | 40.8 | 40.7| 40.7 | 40.7 | 40.6 | 40.6 | 40.5 | 40.5
39 424 | 424 | 424 | 424 | 423 | 423 | 422 | 422 | 421 | 4211 || 421 | 420 | 42.0 | 41.9| 419 | 419 | 418 | 41.8 | 41.8 | 418
40 436 | 43.6 | 436 | 43.6 | 43.6 | 43.6 | 435 | 435 | 434 | 434 || 43.3 | 43.3 | 433 432 | 43.2 | 43.2 | 43.1 | 431 [ 43.1 | 43.0
41 450 | 45.0 | 44.9 | 44.9 | 44.9 | 44.8 | 448 | 44.8 | 44.7 | 44.7 || 44.6 | 446 | 44.6 | 445| 445 | 445 [ 444 444 | 444 | 443
42 46.3 | 46.3 | 46.2 | 46.2 | 46.1 | 46.1 | 46.1 | 46.0 | 46.0 | 46.0 | 45.9 | 45.9 | 458 | 458 | 45.8 | 45.7 | 45.7 | 45.7 | 45.6 | 45.6
43 477 476 | 476 | 476 | 474 | 474 | 473 | 473 | 473 | 472 |[47.2 | 472 | 471 | 471 471 | 47.0 | 47.0 | 47.0 | 46.9 | 46.9
44 48.9 | 489 | 489 | 48.8 | 488 | 488 | 48.7 | 48.7 | 48.6 | 48.6 | 486 | 485 | 485 | 485| 484 | 48.4 | 484 | 48.2 | 482 | 48.2

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Wet-bulb depression, degrees Celsius

Mﬁ t&mp
) 0 11 143 143 4.4 48 e 47 14.8 14.9 18.0 181 15.2 18.3 15.4 18.8 15.6 18.7 15.8 18.9
22 122.2) 2221|222
23123.3[123.3{123.2]23.2(23.2]23.2]123.2(23.2
24 124311243 (243243 [124.3{24.3|242(242(242(24.2]| 242|242
25 | 25.4 1 25. 4| 25.4 | 25.4 (25,4 | 25,4 25.3125.3 | 25.3|25.3| 25.3(25.3(25.3|25.2]|25.2]25.21252
26| 26.5)26.5)|26.5|26.5]|26.5(26.5|26.4)26.4|26.4)|26.4|26.4|26.4|26.4]26.3|26.3]26.3|26.31{263] 262 26, 2
27 127.7 (1 27.7 1 27.6 |27.6(27.6 | 27.6127.5|27.5(27.5|27.5([27.5|27.51{27.527.4|27.4|27.4{27.4{27.4|27.3]|27.3
2812882881288 |28.71287|287128.7|287(28.6|28628.6/28.61286}28.5|285)|2851!285]284 28.4 | 28. 4
29 129.9(29.9(29.9)29.8)29.8([29.8(29.8|29.8|20.8{20.8/(29.7]129.7129.7]/29.7/29.6)/29.6(29.6/29.6]20.5 29. 5
30131.0/31.0(31.0(31.0[31.0(31.0/30.9(30.9|30.9(30.8/30.8/30.8}30.8[30.8]/308|30.8]307]|307]307 30.6
311322322 (322 (321321 (321}321]321320{320(320{320|320]/31.9|31.9{31.8[31.8(31.8{31.8]31.8
32 (33.4133.3133.31333133.2133.2/33.2(33.2(33.2(33.1//331!331/331.]331(330/330 33.0133.0}33.0] 32.9
33 1345345344344 (34434.4(34.4({343({343[343(343(34.3(34.2|342(34.2{341|341]341]|341]341
34 (357357357 |35.6|356|35.5)|35.5{355|355|355{35.5|35.4|35.4|35.3(353)35.3(353)|353]|353 35. 2
35136.9/ 36.8|36.8(36.8)36.8)|36.8|36.7|36.7|36.7(36.61 36.6136.6|36.6)|36.6]36.5)]|36.5]|36.5]| 364 36.4 | 36.4
36 138.1(380{380(380|380(380(37.9(37.9(37.9/37.8/|37.8|37.8(37.7|37.7(37.7137.7(37.7|37.6/|37.6]37.6
37139.3139.3139.239.239.1(39.1(39.1{39.1[39.1}39.139.0]39.0389(|38.9|389(38.8|38.8)38.8)|388]388
38140.5) 40.5 | 40.4 | 40.4 | 40.4 | 40.4 | 40.4 | 40.3 [ 40.3 [ 40.3 | 40.2 | 40.2 | 40.2 | 40.1140.1 | 40.1|40.0 40.0/| 40.0] 40.0
39| 41.841.8|41.7|41.7|41.6| 41.6 | 41.6 41.5 | 41.5 | 41.5 (| 41.4 | 41.4 [ 41. 4| 41.3 | 41.3 | 41.3 [ 41.2 | 41.2 | 41.2 | 41.2
40 [ 43.0} 42.9 (429 | 429 | 42.8 | 42.8 | 42.8 ] 42.7 | 42.7 | 42.7 || 42.6 | 42.6 | 42.6 | 426 | 42.6 | 42.6 | 42.5 | 42.5 | 42.5 | 42 4
41 | 44.3 |1 442 | 44.2 | 44.2 | 44.1 | 44.1 | 44.1 | 44014401440 43.9 ] 43.9 | 43.9|43.8|43.8| 43.8|43.7(43.7|43.7| 43.6
421456 45.5 | 45.5 | 45.5 | 45.4 | 45.4 | 45.4 [ 45.3 | 45.3 | 45.3 || 45.2 | 45.2 [ 45.2 | 45.1 | 45.1 | 45.1 ] 45.0| 45.0 | 45.0 | 44. 9
431 46.8 || 46.8 | 46.8 | 46.7 | 46.7 | 46.7 | 46.6 | 46.6 | 46.6 | 46.5 || 46.5 | 46.5 | 46.4 | 46.4 | 46.4 | 46.3 | 46.3 | 46.3 | 46.2 | 46. 2
44 [ 48.1 | 4811481 | 48.0| 48.0 | 48.0 | 47.9 | 47.9147. 9| 47.8 || 47.8 | 47.8 | 47.7 | 47.7 | 47.7 | 47.6 | 47.6 | 47.6 | 47.4 | 47. 4

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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w Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

-h

o

Wet-bulb depression, degrees Celsfus
Au; tgmp

) 16.0 16.1 1862 | 163 | 16.4 165 | 168 16.7 16.8 16.9 17.0 17.1 172 | 17.3 | 17.4 17.5 17.6 | 177 1.8 | 17.9
26 1 26.2 || 26. 2
27192731 27.3127.2127.2127.2|27.227.2
98 | 28.4 || 28.4 1 28.4 1 28.4 | 284283 |28.3|283 283|283 28.2 12821 28.2
20| 29.51 20.5]29.5[29.5]29.4]29.4]29.4]29.4]29.4]29.3 20.3129.3129.3(29.3]29.2}29.2/|29.2
30130.61 30.6|30.6}30.6]30.6|30.61430.5)30.5)30.5 30.4 || 30.4 | 30.4|30.4(30.4)30.4|30.4|30.4]303)]30.3]302
311 31.8131.8/31.8{31.731.7[31.6]31.6]31.6]|31.6]316 31.6{31.5|31.5|31.5|31.5(31.5|31.4}31.4|3L4](314
32132901/ 3228)328(328)328|328|328]|327) 32 7132713271327 1326(326]326(326(32.6]32.6]|32.5]|325
3313401 3¢0|340|340(340(340]33.9]339(339]338] 33 8133.8(33.8|33.8/33.7(33.7(33.7(33.7]33.7]|33.7
34| 3521135.2)352)35.2)351}351)351]350]350 35.01 3501 35.0(349]3491349]34.8]34.8)348|348|348
35 1 36.4136.4]36.3)136.3)|36.3[36.2|36.2]362]362 36.2 1 36.2136.1]36.1[361]36.0[36.0[36.0]36.0,360 36.0
36 137.51137.5|37.5137.4137.4137.4{37.437.4]37.4 37.31137.3137.3137.2|37.2}1372|37.2(37.2137.2|37.1}37.1
371 3881387387387 (386[38.6|386|385|385)|385] 384 38.4 |1 38.4|38.4(38.4|38.4(38.3)38.3383|382
38 1 40.0(39.9139.9/39.9/39.8]39.8{39.8/39.7(39.7|39.7] 39.6 30.6(39.6139.5(39.5!39.5]39.5}139.5|39.5}39.5
39 | 41.2 )1 41.2 ] 41.1| 41.1 | 41.1 | 410410 410 40.9 | 40.9 40.9 | 40.8 1 40.8 | 40.8 ] 40.7 | 40.7 | 40.7 | 40.6 | 40.6 | 40. 6
401 42. 4]/ 42.4 | 42.3 1 42.3 | 42.3 | 42.2 | 42.2 | 42.2 | 42,1 | 421 42.1 1420|420 42.0| 41.9 | 41.9[ 41.9 [ 41.8| 41.8; 41.8
41 | 43. 61 43.6 [ 43.5 [ 43.5 | 43. 4 | 43.4 | 43.4| 43.4 | 43.3 | 43.3 | 43.3 43.2143.2143.2 | 43.2 1 43.1(43.1[43.1]43.0) 43.0
42 | 44.9 44. 9| 44.8 | 44.8 | 44. 8 | 44. 7 | 44. 7 | 44. 71 446|446 44.6 | 44 5| 44 5| 44.5 | 44.5 | 44.4 | 44. 4 44 4 | 44.3 | 44.3
43 | 46.2 1| 46.0 1 46.0 ] 46.0 | 46.0 | 45.9 | 45.9 | 45.9 | 45.8 | 45. 8| 45.81 4571 45.7 | 45.7 | 45.6 | 45.6 | 45.6 | 45.6 | 45.5 | 45. 5
44 | 47. 4 || 47.3 | 47.3 | 47.3 | 47.2 | 47. 2 | 47. 2 | 47. 2147.1147. 111 47.1147.0{ 47.01 47.0| 46.9 | 46.9 | 46.9 | 46. 8 | 46. 8| 46. 8

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Wet-bulb depression, degrees Celsius

A'h; témp
) 18.0 18.1 18.2 18.3 18. 4 18.5 18.6 18.7 18.8 18.9 19.0 19.1 19.2 19.3 19.4 19.5 19.6 19.7 19.8 19.9
30 [ 30.2 ] 30.2
31 §31.4[31.431.3[31.3]31.3131.3](31.3
323251324 (3241324324 |324(324(13223]323|323( 323323323
33 ]33.6 33.633.633.5|33.5(33.5[33.5{33.5(33.4/33.4/33.4/334/33.4/|334 33.3133.3(33.3
34 1348347347 1347346 [346[346(346{346|346{345!34.5[34.5({345 3451345 (344 (344|344 | 34.4
35135.9(359(1359)358(35.8)35.8[35.8(35.8(35.8/35.7(/357(135.7)356(356/3561]355 35.5135.5] 355355
36 | 37.1 37.0137.0|37.0}136.9({36.9(36.9|36.9]36.9]|36.91 36.8)36.8([36.8|36.7136.7)/36.7|36.7] 366 36.6 | 36.6
371382 382)3821382(382/381/381/381(380/380(380(37.9/37.9|37.0/3790|37.8!137.8/37.8/37.8|37.8
38139.4139.4{39.4/39.3[{39.3/39.3(39.239.2{39.2/39.139.1[39.1(30.1!301/39.1/39.1/39.0/39.0[39.0]389
39140.6 || 40.6 | 40.6 | 40.5 ;1 40.5 | 40.5 | 40.5 | 40.4 | 40.4 | 40.4 || 40.3 1 40.3 | 40.3{ 40.2 | 40.2 | 40. 2 40.2 1 40.1 | 40.1 | 40.1
40 [ 41. 811 41.7 [ 41.7 [ 41.7 1 41.6 [ 41.6 | 41.6 | 41.6 [ 41.6 | 41.6 || 41.5 | 41.5 | 41.5 | 41. 5| 41. 4 | 41.4 | 41. 4 | 41. 3(41.3}413
41 143.0 |1 42.9 1 42.9 [ 42.9 (428 {428 428} 427|427 |42 7| 426|426 | 42.6 ]| 42.6 | 42.6 | 42.6 | 42. 6] 42.6 | 42.4 1 42. 4
42 1443 [1 442 1442 [ 442 1442 (440 | 4401 44.0 440|440 440 [ 44. 0| 43.8 | 43.8 | 43. 8437 | 43.7143.7 | 43.7 | 43.6
43 [ 45.5 || 45.4 | 45.4 | 45.4 | 45.4 | 45.3 | 45.3 | 45.3 | 45.2 | 45.2 || 45. 2 45.2 1 45.1 (451|451 (450 450 45.0| 45.0 | 44. 8
44 | 46.8 {1 46.6 | 46.6 | 46.6 [ 46.5 | 46.5 | 46.5 | 46. 5 | 46.4 | 46.4 || 46.4 | 46.4 | 46.3 | 46.3 | 46.3 | 46.2 [ 46.2 | 46.2 [ 46.2 | 46. 1

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued

Wet-bulb depression, degrees Celsius

Al!; t&mp
) 20.0 20.1 20.2 20.3 20. 4 2.6 20.6 20.7 20.8 20.9 21.0 21.1 21.2 2.3 21. 4 21.8 2.6 W7 21.8 21.9
34 134.31/ 3431343
35(35.5) 35.4|354|354(354|35.3|35.3(353 '
36 136.61/36.6]|36.6|36.5|365|365|364]|364)|36.4)|36.4) 36.4)36.4)364
37137.8137.7137.7137.7137.7|37.6|37.6|37.6[37.5]|37.5])37.5)37.5|37.5]37.5]|37.5]37.4 37.4 | 37.4 | 37. 4
38 138.9( 3891389388388 (38.8|387|387387|387(386]|386])386 38.\6 38.6|38.6]386|38.5]385|385
391 40.0 1 40.0| 40.0 { 40.0 | 40.0 1 40.0 | 40.0 [ 39.9 [ 39.939.9/39.939.8|39.8|39.8(39.7)39.7)39.7)39.7(39.6 39.6
401413l ar.2| 4.2 41.2 ) 41.1 | 41.1|41.1|41.1|41.0| 4.0 41.0 | 41.0 40.9 | 40.9 | 40.9 | 40.9 40.8 | 40.8 | 40.8 | 40. 7
411424l 4244244241424 142.3[42.3{42.3[42.3 (422422 (422|422 (421421 42.1|42.0{42.0 42.0 | 42.0
4214361l 43.6 | 43. 5 43. 5| 43.5 | 43.5[43. 443 4| 43.4[43. 4 43.3[43.3|43.3|43.3[43.2|43.2|43.2|43.1}143.1]|43.1
43 | 448/ 448|447 4474471447446 44.6 | 44.6 [ 44.6 | 445 (44.5| 445 | 44.5| 444|444 | 44 4| 44 4443 | 443
441 46,111 46.1146.1| 46.01 46.0 | 46.01]46.0 | 45.8 | 458 | 45.8 || 458 | 45.7 | 45.7 | 45.7 | 45.7 | 45.6 | 45.6 | 45.6 | 45. 5| 45.5

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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Table 3-1. Virtual Temperature (Degrees Celsius)—Continued
':ir Wet-bulb depression, degrees Celsius
.IED 22.0 22.1 22.2 223 22.4 22.5 22.6 22.7 22.8 22.9 23.0 23.1 23.2 23.3, 23.4 236 23.6 23.7 23.8 23.9
38 38.4 38.4 38.4 384
39 39.6 39.6 | 39.5 39.5 39.5 395 394 39.4 394
40 40.7 | 40.7 | 40.7 | 40.6 | 40.6 | 40.6 | 40.6 40.6 | 40.6 | 40.6 | 40.6 | 40.5 40.5 40.5 40.5
41 41.9 41.9 419 | 419 41.8 | 418 418 | 418 | 41.7 41.7 | 41.7 | 41.7 | 41.6 | 41.6 | 41.6 41.6 41.5 41.5 41.5 41.5
42 43.1 43.0 | 43.0 | 43.0 43.0 | 42.9 | 429 42.9 | 429 | 428 | 428 | 428 | 42.8 | 42.7 | 42.7 | 42.7 |42.7 | 426 | 426 | 42.6
43 44.3 | 44.2 44.2 44.2 44.2 44.2 44.1 4.1 44.1 44.1 | 44.0 44.0 | 44.0 | 44.0 | 439 439 |439 | 43.9 | 438 | 438
44 45.5 45.5 454 45.4 454 45.4 453 45.3 | 453 45.3 | 45.2 45.2 | 45.2 | 45.2 | 45.2 45.0 |45.0 | 45.0 | 45.0 | 44.9
':ir Wet-bulb depression, degrees Celsius
°"(‘:p 24.0 24.1 24.2 24.3 244 245 24.6 24.7 24.8 249 25.0 25.1 25.2 25.3 25.4 25.6 25.6 25.7 25.8 25.9
42 42.6 | 425 425 425 42.5 425
43 43.8 438 43.8 | 436 | 43.6 | 43.6 | 43.6 | 435 43.5 43.5 | 43,5 A
44 44.9 449 | 449 | 448 | 448 | 44.8 | 448 | 44.8 | 44.7 44.7 | 44.7 i

Enter table with air temperature to nearest tenth of a degree and wet-bulb depression to nearest tenth of a degree. Interpolate as necessary.
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COMPUTATIONS FOR SOUND RANGING
EFFECTIVE TEMPERATURE USING THE
PILOT BALLOON METHOD

EFFECTIVE TEMPERATURE: Tg:(3Ty+T)/4
Tg=SOUND RANGING EFFECTIVE TEMPERATURE
Ty=SURFACE VIRTUAL TEMPERATURE
T =SURFACE DRY-BULB TEMPERATURE

1. SUBTRACT WET-BULB READING FROM DRY-
BULB READING TO OBTAIN WET-BULB DEPRESSION.

2. OBTAIN SURFACE VIRTUAL TEMPERATURE (Ty)
FROM TABLE 3-1 FM6-16-1 USING DRY-BULB READING
AND WET-BULB DEPRESSION AS ARGUMENTS.

EXAMPLE: DRY-BULB 28.0°C 28.0°C
WET-BULB 25.2°C
DEPRESSION 2.8°C

VIRTUAL TEMPERATURE 32°CX3=96.0°C
124.0°C/4=31.0°C

TIME OF DAY CORRECTION
(NIGHT FOR THIS EXAMPLE) +1.3°C

EFFECTIVE TEMPERATURE 32.3°C

Figure 3-1. Example of effective temperature computation procedures.
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g . . Sunlrise

Transition

Afternoon
-1.3°C

- eam e aam o e oy

Transitilon

Fi'g‘uArc? 3-2. Meteorological day (sound ranging messages) correction diagram.

NOTE!
1. When surface wind exceeds 15 knots,
use Afternoon (-1.3°C).

2. In rain, drizzle, and fog, use no
correction.

3. When surface wind is 5-15 knots and
sky is half to total overcast, use
Afternoon (-1.3°C).

4. Otherwise, use Meteorological day
correction.
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