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1.24 04/20/2021 Flight # 10 Ground Level Observations
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2 OIL THICKNESS SAMPLING

2.1 Emulsion: 50/50 Oil Thickness: 500 pum

Sampling Site: Cold Regions Research and Engineering Laboratory (CRREL)
Date: 04/22/2021

Sample ID: WM_02 Time: 14:02 Target Setup: 50/50 / 500 pm

Sample Extraction

Sample Processing

Measurements

Oil Line: 314, 377, 338, 292 pixels Avg: 330 pixels Line Thickness: 2,612 um
Reference: 379 pixels (3,000 pm)
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2.2 50/50/5,000 pm
Sampling Site: CRREL

Date: 04/22/2021
Sample ID: WM_03 Time: 14:13 Target Setup: 50/50 /5,000 um

Sample Extraction

Sample Processing

Measurements

Oil Line: 643, 639, 587, 559 pixels Avg: 607 pixels Line Thickness: 4,235 pm
Reference: 430 pixels (3,000 pm)
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2.3 30/70/50 pm

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_04 Time: 14:27 Target Setup: 30/70 / 50 pm

Sample Extraction

Measurements

Oil Line: 204, 216, 189, 182 pixels Avg: 198 pixels Line Thickness: 1,747 pum
Reference: 510 pixels (4,500 pum)
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2.4 30/70/500 pum

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_05 Time: 14:36 Target Setup: 30/70 / 500 pum

Sample Extraction

Measurements

Oil Line: 195, 213, 195, 184 pixels Avg: 197 pixels Line Thickness: 1,759 um
Reference: 504 pixels (4,500 pum)
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2.5 30/70/5,000 um

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_06 Time: 14:42 Target Setup: 30/70 /5,000 um

Sample Extraction

Sample Processing

Measurements

Oil Line: 354, 395, 401, 351 pixels Avg: 375 pixels Line Thickness: 3,102 um
Reference: pixels 544 (4,500 pum)
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2.6 Non-emulsified / 50 pm

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_07 Time: 15:02 Target Setup: Non-emulsified / 50 um

Sample Extraction

Sample Processing

Measurements

Oil Line: 85, 92, 85, 90 pixels Avg: 88 pixels Line Thickness: 923 um
Reference: 429 pixels (4,500 pm)
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2.7 Non-emulsified / 500 pm

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_08 Time: 15:07 Target Setup: Non-emulsified /500 pm

Sample Extraction

Sample Processing

Measurements

Oil Line: 191, 186, 176, 176 pixels Avg: 182 pixels Line Thickness: 1,578 um
Reference: 519 pixels (4,500 pum)
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2.8 Non-emulsified / 1,000 pum

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_09 Time: 15:23 Target Setup: Non-emulsified / 1,000 um

Sample Extraction

Sample Processing

Measurements

Oil Line: 227, 239, 236, 208 pixels Avg: 228 pixels Line Thickness: 1,852 um
Reference: 554 pixels (4,500 pum)
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2.9 Non-emulsified / 5,000 pm

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM_10 Time: 15:31 Target Setup: Non-emulsified / 5,000 pm

Sample Extraction

Sample Processing

Measurements

Oil Line: 424, 474, 467, 428 pixels Avg: 448 pixels Line Thickness: 3,494 um
Reference: 577 pixels (4,500 pum)
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2.10 Non-emulsified / 200 pm

Sampling Site: CRREL
Date: 04/22/2021
Sample ID: WM _11 Time: 15:42 Target Setup: Non-emulsified / 200 pum

Sample Extraction

Sample Processing

Measurements

Oil Line: 178, 168, 208, 211 pixels Avg: 191 pixels Line Thickness: 1,661 um
Reference: 345 pixels (3,000 pm)
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3 24-HOUR TIME LAPSE DATA

The project team collected apparent temperature data during the 24-hour time lapse experiment. Each
column represents the thicknesses and the rows represent the 15-minute average apparent temperature of
targets under the shade of the A-Frame.

Non-emulsified Oil Thickness 50/50 Emulsion Thickness 70/30 Emulsion Thickness
Time 50 um 200 pm | 500 pm | 50 um | 1,000 pm | 5,000 ym | 500 pm 50 um 500 pm
11:48:45 43.3 47.05 50.9 44.6 56.15 64.75 49.9 47.1 49
12:03:45 42.2 43.85 49.65 42.5 52.75 58 46.7 44.5 47.8
12:18:45 43.7 45.75 49.6 45.3 53.3 56.55 48.2 44.9 47.8
12:33:45 44.85 46.8 50.1 455 53.75 56.05 49.7 46.3 48.9
12:48:45 41.05 43.5 46.7 41.5 48.65 51 45.6 42.3 45.2
13:03:45 38 39.65 42.8 38.4 45 46.45 41.3 41 41.9
13:18:45 42.5 43.85 47.3 42.9 49.7 52.55 46.9 42.9 45.7
13:33:45 49.4 50.95 54.65 51.6 57.25 59.15 54.7 48.9 53.1
13:48:45 45.8 47.2 50.85 51.3 44.6 45.2 46.1 47.1 52.1
14:03:45 41.15 42.2 45.8 41.2 48 50.45 43.8 42.2 43.2
14:18:45 47 48.55 51.4 49.1 52.35 53 50.6 46.3 49.1
14:33:45 46.7 49.1 53.2 46.6 55.5 59.6 50.6 46.8 48.1
14:48:45 41.8 43.5 47.1 41,95 | 48.8 50.45 43.1 41.9 44.1
15:03:45 32.65 34.55 38 30.3 40.5 41.9 33.1 34.3 35
15:18:45 45 47.05 51.1 45.2 52.95 56 44.6 445 47.5
15:33:45 43.4 46.25 50.6 42.8 52.85 56.3 46 45.2 47.1
15:48:45 43.25 45.7 50.1 42.2 51.9 54.45 45.2 441 44.8
16:03:45 47.85 49.75 53 48.5 54.25 54.35 52 47.7 50.1
16:18:45 45.2 47.75 50.9 45.2 52.95 56.4 46.5 45.9 46.6
16:33:45 39.85 42.45 46 38.3 47.25 49.3 39.5 40.7 415
16:48:45 42.3 44.7 49.1 41.6 48.95 50.3 44.5 43.4 44.6
17:03:45 37.05 40 455 36.6 46.4 50.55 38.9 38.8 38.6
17:18:45 39.25 41.05 45 38.3 45.8 46.9 38.7 38.9 39.7
17:33:45 42.25 43.4 46.1 41.5 47 48.2 42.4 42.3 43.3
17:48:45 39.65 40.9 43.3 38.6 44.25 45.75 39 39.8 40.8
18:03:45 41.2 42.5 44.6 40.5 45.55 47.2 42.2 41.9 42.6
18:18:45 39.3 40.5 42.8 37.8 43.5 45.05 38.9 40.4 41.3
18:33:45 35.55 36.5 38.8 334 39.5 41.45 34.2 36.9 37.9
18:48:45 38.85 39.25 40.8 38.2 41.65 43.05 39.6 40.8 41.8
19:03:45 38.65 39 40.5 38.7 41.2 42.65 40 40.1 41.2
19:18:45 39.65 39.65 41.3 39.8 41.45 42.25 41.3 41.5 42.5
19:33:45 40.3 40.15 41.3 39.9 42 43.35 41.3 41.6 42.2
19:48:45 37.95 38.2 39.5 37.4 40.25 41.55 38.8 40 40.8
20:03:45 37.15 37.15 38.3 36.9 39.2 40.65 38.2 39.5 40.3
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Non-emulsified Oil Thickness

50/50 Emulsion Thickness

70/30 Emulsion Thickness
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Time 50 um 200 um | 500 pm | 50 um | 1,000 pm | 5,000 um | 500 pm 50 um 500 pum
20:18:45 35.3 35.1 36.7 34.1 37.65 39.05 35.3 37.5 38.3
20:48:45 36.75 36.8 37.7 36.7 38.5 39.75 37.8 38.7 39.6
21:18:45 35.3 35.2 36.7 35.6 36.75 37.6 36.5 37.5 38.1
21:33:45 34.8 34.85 36.3 34.9 36.4 37.9 35.9 37.4 37.9
21:48:45 35.9 35.9 36.9 35.7 37.6 38.85 36.9 38.2 39
22:03:45 34.6 34.7 36.2 344 36.25 37.7 35.3 37.2 37.7
22:18:45 34.1 33.9 35.3 34 35.95 37.35 354 36.8 37.6
22:33:45 35.25 35.1 36.8 35.3 36.65 37.9 36.4 37.5 38.3
22:48:45 31.75 31.4 33 31.5 33.25 34.75 324 34.7 35.2
23:03:45 31.65 31.35 33.1 31.7 32.9 34 32.7 34 35
23:18:45 30 29.95 32 29.8 31.9 33.1 30.6 33 33.6
23:33:45 30.05 29.75 31.9 29.8 31.75 32.45 30.4 32.8 33.1
23:48:45 28.25 28.25 30.2 275 30.35 315 28 315 31.8
00:03:45 29.9 29.2 31.4 29.5 31.35 31.95 30.5 325 33.1
00:18:45 28.6 28.05 30.1 28.3 30.1 30.85 29.3 315 32.1
00:33:45 27.5 27.3 29.5 26.6 29.2 30.4 27.6 30.5 30.9
00:48:45 27.7 27.35 29.5 27.1 29.65 30.75 28 31.2 31.6
01:03:45 28.15 27.8 29.5 27.8 294 30.9 28.8 31 31.7
01:18:45 26.65 25.95 28 26.3 28.1 29.45 26.7 29.8 30.5
01:33:45 28.35 27.85 29.5 28 29.6 30.45 28.7 31.3 32.2
01:48:45 27.5 26.95 28.8 27.1 28.65 29.8 27.9 30.6 325
02:03:45 26.4 26.35 27.8 26.5 28.05 29.15 27 30.6 31.7
02:18:45 26.8 27.5 28.1 26.7 28.2 30 28.1 315 32.1
02:33:45 26.45 26.95 27.7 26.1 27.8 29.3 28 31 31.6
02:48:45 27.1 27.25 28.3 26.9 28.35 30.05 29.1 31.9 32.3
03:03:45 27.65 27.8 28.4 27.3 28.7 30.45 29.3 31.6 32.1
03:18:45 28.3 28.3 28.9 27.9 29.85 31.85 29.6 31.9 32.6
03:33:45 30.05 29.7 24.95 29.2 31.3 32.9 30.4 32.8 33.3
03:48:45 27.5 27.6 27.55 26.6 28.5 30.35 28 30.7 31.2
04:03:45 27.15 27.3 28.7 26.7 29.05 31.2 28.2 30.6 311
04:18:45 27.95 27.95 29.2 27.6 29.9 32 29.3 31.8 32.8
04:33:45 28.1 28.25 29.2 27.3 29.9 31.95 28.8 31.2 31.8
04:48:45 26.75 26.75 28.3 26.1 28.65 30.5 27.6 31 31
05:03:45 27.9 28.05 29.2 27 29.55 315 28.5 31.2 31.8
05:18:45 29.65 29.85 30.8 29 31.15 32.95 30.8 33 33.3
05:33:45 29.5 29.3 30 29 31.1 33 30.1 324 33
05:48:45 28 28.25 29.1 28 30.3 32.15 28.5 31.3 32.2
06:03:45 30.05 29.85 31 29 31.8 33.95 29.8 324 33
06:18:45 29.65 29.25 30.5 29.3 315 33.45 29.8 32.3 33.5
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Non-emulsified Oil Thickness 50/50 Emulsion Thickness 70/30 Emulsion Thickness
Time 50 um 200 um | 500 pm | 50 um | 1,000 pm | 5,000 um | 500 pm 50 um 500 pum
06:33:45 30.5 30 314 30.1 32.75 35.2 30.5 325 33.2
06:48:45 29.9 29.65 32 29.6 32.45 34.9 30 32.5 32.9
07:03:45 30.65 31.35 33 31 34.05 37.25 32 33.4 35.4
07:18:45 30.05 30.4 32.6 30.5 33.95 36.85 30.9 31.9 32.7
07:33:45 33.5 34.2 36.7 33.9 38.15 41.95 35.3 34 38.4
07:48:45 34 35.55 38.5 36.4 41.2 40.6 39.1 37.1 40.9
08:03:45 35.95 36.25 41.3 38 43.95 42.8 40.5 40.2 44.2
08:18:45 36.15 36.55 44.1 41.9 46.7 42.3 44 43.2 47.7
08:33:45 36.65 37.25 47 43 50.35 54.25 46.7 45.8 49.2
08:48:45 36.95 38.05 40.8 42.8 48.5 55.5 46.8 44.6 49.4
09:03:45 42.7 40.1 45.6 45.8 49 57.9 51 48.4 52.4
09:18:45 43.3 42.85 48.6 45.4 49.15 50.45 50 48.3 51.5
09:33:45 51.65 51.25 54.9 52.3 54.85 56.1 59.4 54.7 55.7
09:48:45 38.2 39.15 45 314 48.25 53 41 42.6 44.8
10:03:45 52.7 53.8 58.3 47.1 59.65 63.85 61.4 52 61.6
10:18:45 53.95 55.85 61.2 49.2 62.7 57.2 61.1 51.8 63.3
10:33:45 59.5 61.15 66.5 58.7 58.9 63.45 68.8 59.5 68.2
10:48:45 56.5 59.05 57.1 55.2 56.2 62.7 56.2 49.9 53.7
11:18:45 57.95 54.8 62 55.8 64.9 74.1 62.8 52.9 57.5
11:33:45 61.05 61.65 65.9 61.1 69.55 75.75 68.4 58.6 61.4
11:48:45 55.1 57.35 63.8 52.3 67.1 73.65 60.1 54.9 54.6
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