




Test: 1 Test: 1
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

9.68 7.26 45.0 2.5E+05 0.501 0.376 9.28 7.11 46.1 2.6E+05 0.462 0.354
7.57 5.83 41.1 2.3E+05 0.471 0.362 6.52 4.94 38.6 2.1E+05 0.465 0.352
5.13 4.02 33.8 1.9E+05 0.471 0.370 5.14 3.86 33.5 1.9E+05 0.486 0.365
8.23 6.28 42.8 2.4E+05 0.472 0.360 10.73 7.87 49.0 2.7E+05 0.474 0.348
6.77 5.20 38.4 2.2E+05 0.481 0.370 7.89 6.03 42.5 2.4E+05 0.462 0.353
9.85 7.38 46.1 2.6E+05 0.487 0.365 7.38 5.47 40.6 2.2E+05 0.475 0.352

10.86 8.41 48.9 2.7E+05 0.478 0.370 8.76 6.56 44.7 2.5E+05 0.466 0.349
7.03 5.36 38.3 2.1E+05 0.503 0.383 7.39 5.57 40.6 2.3E+05 0.474 0.358

10.90 8.52 49.2 2.8E+05 0.474 0.370 6.58 4.86 38.2 2.1E+05 0.477 0.353
10.22 7.48 46.1 2.6E+05 0.506 0.371 8.81 6.47 44.4 2.5E+05 0.474 0.349
8.04 6.35 42.8 2.4E+05 0.464 0.366 10.53 7.83 49.0 2.7E+05 0.466 0.346
7.45 5.89 40.7 2.3E+05 0.474 0.375 9.17 6.92 46.0 2.5E+05 0.462 0.349
5.18 4.04 33.5 1.9E+05 0.487 0.380 7.87 5.88 42.3 2.3E+05 0.466 0.348
8.90 6.77 44.5 2.5E+05 0.474 0.360 4.92 3.63 33.4 1.8E+05 0.469 0.345

Test: 2 Test: 2
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

9.70 7.18 46.1 2.6E+05 0.479 0.355 6.39 4.79 38.4 2.1E+05 0.457 0.342
11.30 8.14 48.8 2.7E+05 0.501 0.361 10.30 7.94 49.2 2.7E+05 0.451 0.347
6.67 5.21 38.4 2.1E+05 0.476 0.372 9.52 6.93 46.2 2.5E+05 0.474 0.345
7.95 5.73 40.5 2.3E+05 0.511 0.368 4.90 3.80 33.7 1.9E+05 0.458 0.355
5.09 3.76 33.2 1.9E+05 0.487 0.360 7.91 6.02 42.6 2.4E+05 0.462 0.352
9.48 6.90 44.2 2.5E+05 0.510 0.372 8.83 6.52 44.5 2.5E+05 0.473 0.350
8.21 5.91 42.3 2.4E+05 0.483 0.347 7.64 5.63 40.8 2.3E+05 0.485 0.357

11.40 8.04 48.9 2.7E+05 0.505 0.356 9.18 6.95 46.0 2.5E+05 0.460 0.348
9.79 7.09 45.9 2.6E+05 0.490 0.355 10.75 7.93 49.2 2.7E+05 0.473 0.349
9.45 6.87 44.4 2.5E+05 0.506 0.368 8.04 6.11 42.5 2.4E+05 0.472 0.358
6.60 4.96 38.2 2.1E+05 0.478 0.359 6.40 4.99 38.3 2.1E+05 0.462 0.360
8.11 6.03 42.3 2.4E+05 0.479 0.356 8.59 6.67 44.3 2.4E+05 0.465 0.360
5.06 3.71 33.2 1.9E+05 0.484 0.356 4.89 3.75 33.3 1.8E+05 0.467 0.358
7.67 5.54 40.3 2.2E+05 0.499 0.360 7.21 5.31 40.5 2.2E+05 0.468 0.344

Test: 3 Test: 3
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

8.46 6.29 42.6 2.4E+05 0.492 0.366 9.79 7.12 46.2 2.6E+05 0.485 0.353
10.02 7.24 46.2 2.5E+05 0.499 0.360 8.97 6.61 44.9 2.5E+05 0.473 0.348
7.63 5.72 41.0 2.3E+05 0.482 0.361 6.70 4.91 38.6 2.1E+05 0.478 0.350
5.26 4.06 33.6 1.9E+05 0.494 0.381 10.53 8.00 49.2 2.7E+05 0.463 0.352
6.82 5.14 38.5 2.1E+05 0.487 0.367 7.48 5.68 40.9 2.3E+05 0.475 0.360
9.07 6.99 44.7 2.5E+05 0.482 0.371 5.05 3.89 33.6 1.9E+05 0.473 0.364

10.91 8.41 49.2 2.7E+05 0.478 0.368 8.04 6.14 42.5 2.4E+05 0.472 0.360
7.79 5.85 40.9 2.3E+05 0.494 0.371 11.17 7.92 49.1 2.7E+05 0.492 0.349
8.23 6.25 42.4 2.4E+05 0.484 0.367 7.22 5.58 40.7 2.2E+05 0.463 0.358

11.28 8.39 49.0 2.7E+05 0.498 0.371 8.81 6.53 44.7 2.5E+05 0.470 0.349
9.81 7.44 46.0 2.5E+05 0.493 0.374 5.15 3.88 33.5 1.8E+05 0.487 0.367
6.74 5.33 38.5 2.1E+05 0.483 0.382 8.01 5.84 42.3 2.3E+05 0.475 0.346
9.15 6.89 44.4 2.5E+05 0.492 0.370 9.39 6.96 46.1 2.5E+05 0.472 0.350
5.29 4.11 33.6 1.9E+05 0.498 0.386 6.39 4.89 38.4 2.1E+05 0.461 0.353

T = 300 K ρ = 0.99 kg/m 3

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

Trailers Results

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

Configuration: 3 Configuration: 4
T = 300 K ρ = 0.99 kg/m 3

Figure A.19: Wind tunnel results from semi-trailer tests. Re and Cd calculated with L = 10.48cm
and AD = 191.8cm2
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Test: 1 Test: 1
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

5.41 4.50 38.2 2.2E+05 0.385 0.321 7.46 6.09 44.9 2.6E+05 0.384 0.313
4.15 3.39 33.4 1.9E+05 0.389 0.317 4.15 3.44 33.8 1.9E+05 0.379 0.314
9.14 7.35 48.9 2.8E+05 0.399 0.321 5.54 4.45 38.5 2.2E+05 0.389 0.313
8.02 6.61 46.1 2.6E+05 0.395 0.326 6.21 4.95 40.8 2.3E+05 0.388 0.309
6.80 5.68 42.5 2.4E+05 0.395 0.330 6.55 5.24 42.6 2.4E+05 0.376 0.300
6.22 5.10 40.5 2.3E+05 0.397 0.325 9.15 7.26 49.4 2.8E+05 0.392 0.311
7.52 6.15 44.4 2.5E+05 0.400 0.327 8.16 6.60 46.3 2.6E+05 0.397 0.321
8.42 6.58 45.9 2.6E+05 0.419 0.327 6.78 5.50 42.6 2.4E+05 0.390 0.316
7.34 6.08 44.4 2.5E+05 0.391 0.324 5.82 4.89 40.7 2.3E+05 0.367 0.308
6.22 5.07 40.5 2.3E+05 0.398 0.324 7.94 6.48 45.9 2.6E+05 0.394 0.321
6.90 5.54 42.1 2.4E+05 0.409 0.329 5.51 4.50 38.2 2.2E+05 0.395 0.323
4.21 3.46 33.1 1.9E+05 0.402 0.330 8.81 7.20 49.1 2.8E+05 0.382 0.313
5.43 4.46 37.9 2.1E+05 0.395 0.324 4.07 3.50 33.3 1.9E+05 0.383 0.329
8.85 7.33 49.1 2.8E+05 0.386 0.319 7.26 5.95 44.4 2.5E+05 0.386 0.316

Test: 2 Test: 2
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

5.64 4.54 38.4 2.2E+05 0.395 0.318 5.35 4.39 38.6 2.2E+05 0.373 0.306
8.11 6.55 46.3 2.6E+05 0.395 0.319 7.90 6.36 46.3 2.6E+05 0.385 0.310
4.34 3.50 33.8 1.9E+05 0.397 0.320 5.95 5.02 40.8 2.3E+05 0.374 0.316
7.06 5.54 42.7 2.4E+05 0.404 0.317 7.38 6.04 44.7 2.5E+05 0.386 0.316
6.46 5.11 40.9 2.3E+05 0.404 0.319 8.81 7.15 48.9 2.8E+05 0.385 0.313
7.85 6.27 44.6 2.5E+05 0.412 0.329 6.55 5.48 42.7 2.4E+05 0.377 0.316
9.03 7.27 49.1 2.8E+05 0.392 0.316 4.09 3.44 33.5 1.9E+05 0.382 0.321
8.12 6.53 46.2 2.6E+05 0.399 0.321 7.84 6.41 46.1 2.6E+05 0.386 0.315
6.35 5.18 40.8 2.3E+05 0.400 0.327 7.39 5.96 44.5 2.5E+05 0.392 0.316
4.24 3.42 33.3 1.9E+05 0.398 0.322 5.17 4.40 38.2 2.2E+05 0.370 0.315
7.62 6.05 44.5 2.5E+05 0.403 0.320 6.62 5.45 42.6 2.4E+05 0.382 0.314
5.52 4.51 38.1 2.2E+05 0.397 0.324 8.74 7.27 48.9 2.8E+05 0.383 0.319
6.72 5.50 42.4 2.4E+05 0.391 0.320 6.11 5.02 40.7 2.3E+05 0.387 0.318
9.03 7.22 49.0 2.8E+05 0.394 0.315 4.09 3.38 33.4 1.9E+05 0.385 0.318

Test: 3 Test: 3
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

5.93 4.78 40.4 2.3E+05 0.379 0.306 8.56 7.17 49.4 2.8E+05 0.367 0.307
8.00 6.39 46.0 2.6E+05 0.397 0.318 4.26 3.44 33.8 1.9E+05 0.391 0.316
6.91 5.51 42.3 2.4E+05 0.407 0.324 5.33 4.41 38.5 2.2E+05 0.378 0.312
8.78 7.27 49.1 2.8E+05 0.382 0.316 6.12 5.04 40.8 2.3E+05 0.384 0.316
4.17 3.45 33.4 1.9E+05 0.393 0.325 7.90 6.35 46.2 2.6E+05 0.389 0.312
7.34 5.92 44.5 2.5E+05 0.390 0.315 6.46 5.32 42.6 2.4E+05 0.373 0.307
5.32 4.35 38.0 2.1E+05 0.387 0.316 7.38 5.94 44.6 2.5E+05 0.390 0.314
5.98 4.90 40.4 2.3E+05 0.384 0.315 6.58 5.41 42.6 2.4E+05 0.381 0.313
6.71 5.39 42.1 2.4E+05 0.398 0.320 4.07 3.38 33.5 1.9E+05 0.381 0.316
7.36 6.02 44.1 2.5E+05 0.397 0.325 5.36 4.36 38.3 2.2E+05 0.384 0.313
7.93 6.34 45.8 2.6E+05 0.398 0.319 8.45 6.78 48.1 2.7E+05 0.383 0.308
5.50 4.53 38.0 2.1E+05 0.400 0.330 5.83 4.79 40.5 2.3E+05 0.374 0.308
9.21 7.36 48.9 2.7E+05 0.405 0.324 8.62 7.00 49.1 2.8E+05 0.377 0.306
4.00 3.38 33.2 1.9E+05 0.383 0.323 7.37 6.02 44.5 2.5E+05 0.391 0.319

Trailers With Side Skirts Results
Configuration: 1s Configuration: 2s

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

Figure A.20: Wind tunnel results from semi-trailer tests. Re and Cd calculated with L = 10.48cm
and AD = 191.8cm2
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Test: 1 Test: 1
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

7.94 5.32 40.9 2.3E+05 0.494 0.331 10.51 7.22 49.0 2.8E+05 0.457 0.314
6.86 4.78 38.5 2.2E+05 0.482 0.336 5.12 3.49 33.8 1.9E+05 0.470 0.320

11.61 7.78 49.1 2.8E+05 0.503 0.337 9.46 6.55 46.0 2.6E+05 0.469 0.325
9.95 6.72 46.1 2.6E+05 0.489 0.331 6.49 4.64 38.7 2.2E+05 0.456 0.326
8.69 5.95 42.5 2.4E+05 0.504 0.345 7.21 5.03 40.9 2.3E+05 0.452 0.316
5.25 3.73 33.4 1.9E+05 0.490 0.348 9.00 6.10 44.7 2.5E+05 0.475 0.322
9.26 6.40 44.6 2.5E+05 0.487 0.336 7.83 5.48 42.7 2.4E+05 0.452 0.316
5.24 3.70 33.5 1.9E+05 0.490 0.346 6.81 4.63 38.5 2.2E+05 0.483 0.328
9.91 6.77 46.0 2.6E+05 0.489 0.335 9.55 6.49 46.2 2.6E+05 0.470 0.320
9.28 6.33 44.4 2.5E+05 0.492 0.336 8.19 5.73 42.5 2.4E+05 0.477 0.333
7.02 4.68 38.1 2.2E+05 0.506 0.337 9.06 6.18 44.5 2.5E+05 0.482 0.328
7.69 5.40 40.6 2.3E+05 0.488 0.343 10.68 7.28 49.0 2.7E+05 0.470 0.320
11.33 7.85 48.9 2.8E+05 0.495 0.343 7.34 5.07 40.6 2.3E+05 0.468 0.323
8.51 5.85 42.3 2.4E+05 0.497 0.342 5.11 3.60 33.4 1.9E+05 0.482 0.339

Test: 2 Test: 2
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

6.85 4.61 38.1 2.2E+05 0.491 0.330 7.19 4.99 40.5 2.3E+05 0.459 0.318
8.58 5.69 42.3 2.4E+05 0.502 0.333 4.74 3.38 33.4 1.9E+05 0.445 0.317

10.11 6.76 45.8 2.6E+05 0.504 0.337 7.81 5.28 42.4 2.4E+05 0.456 0.309
11.40 7.88 49.0 2.8E+05 0.495 0.342 9.41 6.53 45.9 2.6E+05 0.468 0.325
7.88 5.27 40.6 2.3E+05 0.500 0.335 10.89 7.20 49.0 2.8E+05 0.477 0.316
8.93 6.19 44.3 2.5E+05 0.477 0.331 8.78 6.12 44.5 2.5E+05 0.466 0.325
5.09 3.54 33.3 1.9E+05 0.482 0.335 6.35 4.45 38.1 2.1E+05 0.459 0.322
7.65 5.27 40.2 2.3E+05 0.496 0.341 4.76 3.42 33.2 1.9E+05 0.453 0.326
6.57 4.67 38.0 2.1E+05 0.477 0.339 10.96 7.43 49.0 2.7E+05 0.480 0.325

11.23 7.72 48.9 2.8E+05 0.492 0.338 8.22 5.57 42.4 2.4E+05 0.482 0.327
8.31 5.71 42.2 2.4E+05 0.490 0.337 9.32 6.42 45.7 2.6E+05 0.468 0.323
9.36 6.27 44.2 2.5E+05 0.502 0.337 7.19 5.16 40.5 2.3E+05 0.461 0.331
9.78 6.64 45.6 2.6E+05 0.494 0.335 8.55 5.89 44.2 2.5E+05 0.457 0.315
5.08 3.58 32.9 1.9E+05 0.490 0.346 6.19 4.38 38.0 2.1E+05 0.452 0.320

Test: 3 Test: 3
F D1  (N) F D2  (N) U (m/s) Re C d1 C d2 F D1  (N) F D2  (N) U (m/s) Re C d1 C d2

6.64 4.48 38.5 2.2E+05 0.466 0.314 9.25 6.41 45.9 2.6E+05 0.459 0.318
9.36 6.39 46.2 2.6E+05 0.458 0.312 6.45 4.48 38.0 2.1E+05 0.467 0.325
8.05 5.48 42.4 2.4E+05 0.468 0.319 10.71 7.50 48.7 2.7E+05 0.474 0.332
7.41 5.01 40.6 2.3E+05 0.470 0.318 9.29 6.35 44.3 2.5E+05 0.496 0.339
5.17 3.44 33.3 1.9E+05 0.488 0.325 7.15 5.06 40.4 2.3E+05 0.459 0.325
9.08 6.05 44.3 2.5E+05 0.484 0.323 7.76 5.54 42.2 2.4E+05 0.457 0.326

11.62 7.70 48.8 2.8E+05 0.510 0.338 5.02 3.54 33.2 1.9E+05 0.478 0.337
6.46 4.46 38.1 2.1E+05 0.466 0.322 7.60 5.39 42.1 2.4E+05 0.450 0.319
5.09 3.41 33.2 1.9E+05 0.485 0.325 9.06 6.48 45.8 2.6E+05 0.454 0.325

10.19 6.69 45.8 2.6E+05 0.508 0.334 7.43 5.11 40.4 2.3E+05 0.479 0.329
7.56 5.10 40.4 2.3E+05 0.486 0.328 11.01 7.50 48.9 2.7E+05 0.485 0.330
9.00 6.08 44.1 2.5E+05 0.484 0.327 6.43 4.57 38.0 2.1E+05 0.467 0.332
8.29 5.53 42.1 2.4E+05 0.490 0.327 4.73 3.46 33.2 1.9E+05 0.451 0.330

10.78 7.32 48.9 2.7E+05 0.474 0.322 9.00 6.00 44.2 2.5E+05 0.485 0.323

Trailers With Side Skirts Results
Configuration: 3s Configuration: 4s

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

T = 300 K ρ = 0.99 kg/m 3 T = 300 K ρ = 0.99 kg/m 3

Figure A.21: Wind tunnel results from semi-trailer tests. Re and Cd calculated with L = 10.48cm
and AD = 191.8cm2
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