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Abstract: - Wind has a very intermittent nature, its behaviour and speed are directly affected by several factors,
specifically the nature of the environment and the height that wind blows at. Wind behaviour at urban large city
areas and urban suburban areas is completely different than such behaviour at open terrain and flat unobstructed
areas, wind turns to be more disturbed and turbulent and wind speed is reduced due to the existence of several
obstructions, mostly buildings either single storey or medium rise or high rise buildings in addition to trees. As
well, the height at which wind is blowing, the lower height the more disturbed wind the less wind speed, such
effect is maximised in urban areas and near to the ground level. This paper aims to estimate and generate, in urban
Armidale NSW, Australia, an annual typical daily wind speed for heights equal and less than 10m. A numerical
method is applied to calculate such wind speed at urban Armidale at various heights (10, 9, 8,7, 6,5 & 4) m
utilising an already previously generated typical wind speed reference year (TRY) of Armidale based on historical
meteorological wind speed records measured at 10m height at Armidale’s Tree Group Nursery Weather Station
over a period of 23 years (1991 to 2013). This station is situated typically in valley of Armidale’s lowest altitude,
thus such data would represent the pessimistic scenario of urban wind speed in Armidale. Achieving such a
database of typical reference year of daily wind speed at heights equal and less than 10 meters in (m/s) is an added
value to the micro-scale wind energy generation systems, ranges from 0.5 kW to 10 kW, as such systems involves
micro-scale wind turbines would be operating at heights considered at this study.

Keywords: - Armidale Valley, NSW, test meteorological year, test reference year, wind speed, micro-scale energy
generation, micro-wind turbines

l. INTRODUCTION

When wind flows over an open area approaches the boundaries of the built-up area, it encounters a high
roughness of the surface, created by the buildings. The increased resistance resulting from this roughness reduces
the wind flow at the level of the urban canopy. In this way a transitional zone is created between the ground and
the undisturbed wind flow above the urban air dome, which is called “urban boundary layer”. The “undisturbed
flow” is called the “gradient wind” and its velocity is called the gradient velocity. Near the ground, wind
experiences friction. Its speed is reduced more steeply and its turbulence increases. [1, 2 &3].
The main urban design elements which can modify the wind conditions are: the overall density of the urban area,
size and height of the individual buildings; existence of high-rise buildings, orientation of the streets, availability,
size distribution, and design details of open spaces and green shelter belts. [4, 5 & 6].
The wind field is characterized by two parameters: the vertical profile of the mean wind speed and the turbulence
spectrum. Both are affected and modified by the profile of the terrain and, in an urban setup, by the urban structure
[4,5,6 &7].
Micro-scale energy generation ranges from [0.5 to 10] kW which suits domestic/residential, educational and small
commercial applications. , wind is one of the renewable inexhaustible energy sources for this scale of energy
generation. Thus it most likely that micro scale wind turbines would operate at level higher than a house or a
school or shop building.
This study focuses on the generation of wind speed at urban Armidale NSW, Australia at heights (10, 9, 8, 7, 6,
5 & 4)] meters. This scope is selected mainly to provide micro-scale wind energy generation systems’ designers
an annual realistic mean daily speed such heights of micro-wind turbines’ possible installations.

1. DATA AND LOCATION
A previously meteorological wind speed TRY at 10m height was developed [8]. That TRY was generated
based on the daily mean wind speed recorded during the period 1991-2010 recorded at Armidale’s Tree Group
Nursery Weather Station. That TYR was generated utilising Finkelstein-Schafer (FS) statistics [9].
In Australia, meteorological observations are recorded by the Australian Bureau of Meteorology (BOM) weather
stations are widely spreader in lots of cities and towns around Australia. In this study, the global wind speed data
recorded by Armidale’s Tree Group Nursery manual weather station and published on the BOM’s website where
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it was collected. The missing and invalid measurements account for 0.001% of the whole database of mean wind
speed; those were replaced with the values of preceding or subsequent days by interpolation. During the
calculations process, any year found with more than ten days in any month observations not available was
excluded. “Table 1” provides geographical information for Armidale town and the periods of the relevant mean
wind speed data and “figure 1” shows Armidale’s location in NSW, Australia.

Table 1 Geographical and mean wind speed database information of Armidale’s Tree Group Nursery Weather
Station
Longitude ( {E) Latitude( S) Elevation (m) Mean Daily Wind Speed

Period Total years
Armidale 151.67 30.52 987 1991—2013 23

Ldmore

@ Moree
HORTH COAST

HEW ENGLAND
FAR 017§ HarDour
WESTERN
waan:za
L3

Broken Hill

ey
GREATER SYDHEY
wWollongong

ILLAWARRA
Demibquin ¢

Figurel Armidale NSW, Australia location

1. METHODOLOGY

To estimate the wind speed in urban areas, a reference measured wind speed is required which is usually
the wind speeds measured and recorded by meteorological stations at a specified height. Such height is usually
ten meters from ground level. Although, meteorological stations give all needed data but the problem is that the
terrain of the station area and the height of the wind anemometer, are different from the design site [10]
The information of wind data in meteorology stations is gotten in the height of 10 meters above the ground and in
a flat and completely open area. In lower levels the wind speed will be reduced because of the friction of the earth
surfaces. The amount of the wind speed reduction depends on the terrain conditions. Reduction of the wind speed
on the large area of water surface is the least and in the compressed urban area with low and high rise buildings
is the most (Table 2). So the data of the wind speed reported by the meteorology station is not enough to estimate
the wind speed in urban areas [10].
A numerical method is presented, in modelling the urban effect on the wind speed, the vertical profile of the wind,
from the gradient wind level down to the ground is used. The simple equation developed by Davenport in 1960
[5] - shows the profile of the wind speed in different height of an area. It shows that the wind speed vary with
height according to a power low [11].

Z= 2" (1)
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Where:

V, =mean wind speed at height Z in the study site (m/s)

V; = mean wind speed at height Z; (“gradient” height) at top of the boundary layer of the study site, above
which the speed is assumed to be constant, (m/s)

Z = the height for which the wind speed z V is computed (m)

Z; = the height at which “gradient velocity” Vis first observed (layer thickness) in the same terrain (m)
a = an empirical exponent which depends on the surface roughness, stability and temperature gradient
“Table 2” shows the typical values of Z; and a for mean wind speeds over four types of terrain.

Table 2 Suggested Values of Z; and a for Various Terrain Conditions

Terrain Description Exponent o Layer Thickness
Category P P Zgm

Large city centers, in which at least 50%
1 of buildings are higher than 21 m, over a 0.33 460
distance of at least 2000 meters upwind.
Urban, suburban, wooded areas, and
other areas with closely spaced

2 obstructions compared to or larger than 0.22 370
single-family dwellings (over a distance
of at least 2000meters upwind).

Open terrain with scattered obstacles
generally less than 10 meters height.
Flat, unobstructed areas exposed to wind
4 flowing over a large water body (no more 0.1 210
than 500 meters inland).

0.14 270

Equation (1) will be developed to equation (2) which helps to calculate wind speed in the same terrain for every
study height.

Z - [A] @
Where:

V210 = mean wind speed at the height of 10 meters in the study terrain (m/s)

Z= the study height above the ground in the same terrain (m)

Z1 = the height of 10 meters in the same terrain (m)

To estimate the wind speed in different urban areas with different density and terrain roughness, equation (3) is
introduced:

[metlo]“met
Vmet1io _ [ metg 3
= = 3)
Vz1o Z10
ZG

where:
Vinet,, = Mean wind speed at height of 10 meters in the meteorology station (m/s)
met,,; = the standard observation height of 10 meters in the meteorology station (m)

Z; = gradient height at the top of the boundary layer of the study terrain

V. GENERATION OF TYPICAL WIND SPEED YEAR
“Table 3” shows the meteorological TRY for wind speed measured at 10 meter height in (m/s)
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Applying the above methodology for all the months in the database, the meteorological Test Reference Year for
daily wind speed data was formed for Armidale. “ Tables 4, 5, 6, 7, 8, 9 & 10 “ shows the calculated urban daily
wind speed values obtained from Test Reference Year data for Armidale NSW, Australia at heights (10, 9, 8, 7, 6,
5 &4) respectively in (m/s).

Table 3 Meteorological daily wind speed values obtained from Test Reference Year data for Armidale’s Valley
(Tree Group Nursery Weather Station) at 10 m height in (m/s)

Day Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec

1 486 566 523 455 463 436 562 495 462 538 49 473
2 565 6.07 516 474 478 498 494 516 442 507 51 51
3 486 535 516 4.3 437 428 485 6.02 552 4.8 5.25 5.07
4 568 491 538 433 485 3.9 5.3 538 505 441 462 538
5 5.1 454 557 512 406 4383 5.3 5.75 5.4 4.3 438 5.78
6 513 487 559 521 446 479 511 55 544 553 478 556
7 565 584 5.02 55 463 4.62 4.4 575 496 522 478 529
8 571 507 452 519 397 512 485 6.02 532 565 51 481
9 5.95 55 5.04 4.4 397 551 575 538 538 5.5 486 4.66
10 532 494 495 471 426 522 552 544 478 494 49 529
11 551 469 502 433 435 504 552 538 523 473 478 494
12 517 513 4.88 5 437 459 419 581 483 494 49 461
13 4.9 541 474 449 457 508 432 5.1 499 516 532 4.94
14 4.9 572 447 389 4.63 5.9 562 571 453 556 453 522
15 517 544 388 395 378 538 5.3 532 453 4.8 5.05 4.89
16 517 485 431 423 457 495 419 575 7.7 584 532 4.52
17 517 494 452 451 466 498 432 544 552 5.6 5.17 461
18 517 55 514 423 437 449 494 586 462 501 478 516
19 559 498 471 382 522 527 5.3 495 459 507 432 501
20 532 513 458 395 463 492 501 538 4.69 4.8 462 5.29
21 517 5 431 382 4098 5.9 6.14 559 442 401 483 438
22 474 522 474 401 4.44 5.8 478 6.02 378 501 532 485
23 456 544 471 401 406 561 501 516 505 5.5 5.17 494
24 544 535 458 4.4 419 488 472 581 4.96 4.8 462 5.22
25 559 522 461 483 426 436 494 5.5 5.32 4.8 444 438
26 523 463 444 496 469 498 6.04 544 525 547 442 481
27 532 428 397 483 435 504 545 538 544 556 552 485
28 5.17 4.5 425 503 431 627 568 546 532 457 517 4.64
29 499 5 404 477 494 6.5 524 529 599 532 474 489
30 4.78 404 459 422 574 511 651 469 489 483 52
31 544 4.4 441 511 584 5.44 5.07

Table 4 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 10 m
height in (m/s)
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Day Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec

1 349 406 375 326 331 313 403 35 331 38 351 3.39
2 405 435 37 339 343 357 354 37 317 364 365 3.66
3 349 383 37 308 313 307 347 431 396 344 377 364
4 407 352 38 31 347 279 38 385 362 317 331 385
5 365 3.25 4 368 291 346 38 412 387 3.08 314 414
6 368 349 4 374 32 343 366 394 39 396 343 3.99
7 405 419 36 394 331 331 315 412 356 3.74 343 3.79
8 409 364 324 372 284 367 347 431 381 405 365 345
9 426 394 362 315 284 395 412 385 38 394 349 335
10 381 355 356 338 305 374 39 39 343 354 351 379
11 395 336 36 31 311 362 39 385 375 339 343 354
12 371 368 35 359 313 3.29 3 416 346 354 351 33
13 351 38 34 321 328 364 31 366 358 37 381 354
14 351 41 32 279 331 423 403 409 325 399 325 374
15 371 39 278 283 271 38 38 381 325 344 362 351
16 371 347 309 303 328 354 3 412 552 418 381 3.24
17 371 355 324 324 334 357 31 39 39 401 371 33
18 371 394 369 303 313 322 354 42 331 36 343 37
19 401 356 337 274 374 378 38 356 329 364 31 36
20 381 368 328 283 331 352 359 38 336 344 331 3.79
21 371 358 309 274 356 423 44 4 317 287 346 3.44
22 34 374 34 283 318 416 342 431 271 36 381 348
23 327 39 337 28 291 402 359 37 362 394 371 354
24 39 383 328 3.15 3 35 339 416 356 344 331 374
25 401 374 331 347 305 313 354 394 381 344 318 344
26 375 331 318 356 336 357 432 39 377 392 317 345
27 381 307 284 347 311 362 391 38 39 399 396 348
28 371 322 304 36 309 449 407 392 381 328 371 332
29 358 358 29 342 355 466 376 379 429 382 34 351
30 343 29 329 302 411 366 466 336 351 346 3.73
31 39 3.15 3.16 366 4.19 3.9 3.64

Table 5 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 9 m
height in (m/s)

International organization of Scientific Research 5|Page



Armidale’s Valley, NSW, Australia: Annual Typical Daily Urban Wind Speed for Heights Equal and
Less than 10 Meters

Day Jan Feb Mar Apr  May  Jun Jul Aug Sep Oct Nov  Dec

1 341 397 366 319 324 305 393 348 324 376 344 331
2 395 425 361 331 335 349 346 361 31 356 357 358
3 341 374 361 301 3.06 3 339 422 387 336 368 356
4 398 344 377 303 339 273 372 377 353 31 324 376
5 357 318 391 359 284 338 372 402 378 301 307 4.04
6 359 341 392 366 313 335 358 385 381 387 335 39
7 395 409 352 385 324 323 308 402 348 365 335 37
8 399 356 317 364 278 358 339 422 372 396 357 337
9 417 385 354 308 278 386 403 377 377 385 341 327
10 372 347 348 329 298 366 387 381 335 346 344 37
11 38 328 352 303 304 353 387 377 366 331 335 346
12 362 36 342 35 306 321 294 407 338 346 344 322
13 344 379 332 314 32 355 302 357 35 361 372 3.46
14 344 401 313 273 324 413 393 4 317 39 317 365
15 362 381 272 277 265 377 372 372 317 336 353 343
16 362 339 3.02 296 32 346 294 402 539 409 372 317
17 362 347 317 317 326 349 302 381 387 392 362 3.22
18 362 385 36 296 3.06 314 3.46 41 324 352 335 361
19 392 348 329 268 3.65 37 372 348 321 356 3.03 352
20 372 3.6 32 277 324 344 351 377 328 336 324 37
21 362 35 302 268 348 4.13 43 392 31 281 338 3.36
22 332 365 332 281 311 407 335 422 264 352 372 34
23 319 381 329 281 284 392 351 361 353 385 362 3.46
24 381 374 32 308 293 342 331 407 348 336 324 365
25 392 365 323 339 298 305 346 38 372 336 311 3.36
26 366 324 311 348 328 349 422 381 368 384 31 337
27 372 3 278 339 304 353 381 377 381 39 387 34
28 362 315 297 352 302 439 398 383 372 32 362 324
29 35 35 282 334 347 455 3.67 37 419 373 332 343
30 335 282 321 295 402 358 456 328 343 338 364
31 381 3.08 3.09 358  4.09 3.81 3.56

Table 6 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 8 m
height in (m/s)
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Day Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec

1 332 38 357 31 315 297 383 339 316 367 335 323
2 38 414 352 323 327 34 333 352 302 346 348 3.48
3 332 365 352 294 298 293 33 411 377 328 358 3.46
4 388 335 367 296 331 266 362 367 345 3.02 316 3.67
5 348 31 3.8 35 277 33 362 392 369 293 299 394
6 351 332 381 356 305 327 349 376 371 377 326 38
7 38 399 342 375 315 3.14 3 392 338 356 326 361
8 389 347 308 354 271 35 33 411 363 385 348 3.28
9 406 375 344 299 271 376 392 367 367 376 332 3.19
10 363 338 339 321 291 356 378 371 326 337 335 361
11 376 32 342 296 296 345 378 367 357 323 326 3.37
12 353 35 334 341 298 313 286 39 33 337 335 314
13 335 369 324 306 312 347 295 348 34 352 363 3.37
14 335 39 305 266 315 403 383 39 309 38 309 356
15 353 371 265 269 258 368 362 363 3.09 328 345 334
16 353 331 294 283 312 337 28 392 525 398 363 3.9
17 353 338 308 308 318 34 295 371 377 382 353 314
18 353 375 351 288 298 307 3.38 4 316 343 326 352
19 382 339 321 261 356 36 362 339 313 346 295 343
20 363 35 312 269 315 335 342 367 32 328 316 361
21 353 341 294 261 339 403 419 381 302 274 33 328
22 324 356 324 274 302 396 326 411 258 343 363 331
23 311 371 321 274 277 383 342 352 345 376 353 3.37
24 371 365 312 299 285 333 323 39 338 328 316 3.56
25 382 35 315 33 291 297 338 376 363 328 303 328
26 357 315 303 339 32 34 412 371 358 374 302 328
27 363 293 271 33 296 345 372 367 371 38 377 331
28 353 307 29 343 294 428 383 373 363 312 353 3.16
29 34 341 275 326 338 444 358 361 408 363 324 334
30 326 275 313 283 391 349 444 32 334 33 355
31 371 3 3.01 3.49  3.99 3.71 3.46

Table 7 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 7 m
height in (m/s)
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Day Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec

1 323 375 347 301 306 289 372 329 306 356 325 3.13
2 374 402 341 314 317 331 327 341 293 336 338 338
3 323 355 341 2.85 29 284 321 399 366 3.18 348 3.36
4 377 325 356 287 321 258 352 356 335 293 3.06 356
5 338 3.1 3.7 34 269 32 352 381 358 285 291 3.83
6 34 323 37 346 296 317 339 3.64 36 366 317 3.68
7 374 387 333 364 306 306 291 381 329 345 317 351
8 378 337 299 344 263 339 321 399 352 375 338 32
9 394 365 334 291 263 366 381 356 357 365 323 31
10 352 328 329 312 282 346 366 361 317 328 325 351
11 365 311 333 287 288 334 366 356 346 313 3.17 3.28
12 343 34 324 331 29 304 278 385 32 328 325 3.5
13 325 358 314 297 303 336 286 339 331 343 352 3.28
14 325 379 297 258 3.06 39 372 378 3 368 3 345
15 343 36 257 262 25 356 352 352 3 318 335 324
16 343 321 2.86 28 303 328 278 381 51 387 352 3
17 343 328 299 299 309 331 28 361 366 371 343 3.05
18 343 365 341 2.8 29 297 327 38 306 333 317 343
19 371 329 312 253 347 35 352 329 304 336 286 3.33
20 352 34 304 262 306 326 332 356 311 318 3.06 351
21 343 331 286 253 329 39 4.06 37 293 266 32 3.18
22 314 347 314 266 293 385 316 399 251 333 352 321
23 3.03 36 312 266 269 371 332 341 335 365 343 328
24 36 355 304 291 277 323 313 385 329 318 306 345
25 371 347 3.06 32 282 289 327 364 352 318 294 318
26 346 306 294 329 311 331 4 361 348 363 293 32
27 352 284 263 32 288 334 361 3.56 36 368 366 3.21
28 343 298 282 333 285 415 377 362 352 303 343 3.07
29 331 331 268 317 3.28 43 348 35 397 353 314 324
30 317 268 3.04 2.8 38 339 431 311 324 32 344
31 3.6 2.91 2.93 339 3.87 3.6 3.36

Table 8 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 6 m
height in (m/s)
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Day Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec

1 311 363 335 292 296 279 36 318 297 344 314 3.03
2 362 3.89 33 304 307 319 317 33 283 326 326 3.27
3 311 343 33 277 28 275 31 385 354 307 337 326
4 364 314 344 279 311 25 34 344 324 283 297 344
5 326 291 357 3.3 26 3.09 34 368 346 275 281 37
6 329 312 358 335 286 307 327 352 348 354 3.06 3.56
7 362 374 322 354 296 295 282 368 318 334 3.06 3.39
8 365 3.25 29 335 254 328 31 3585 34 362 326 3.09
9 381 352 323 282 254 353 368 344 345 352 311 299
10 34 317 318 303 273 334 354 348 3.06 317 3.14 3.39
11 353 3 322 279 278 324 354 344 335 303 306 317
12 331 329 313 322 28 294 269 372 31 317 314 295
13 314 347 304 283 293 325 277 327 319 331 34 317
14 314 366 2.86 25 296 3.78 36 3.66 29 356 29 3.34
15 331 348 248 254 242 345 34 341 29 307 324 313
16 331 311 276 272 293 316 269 368 493 374 34 2.89
17 331 3.17 29 291 299 319 277 348 354 359 331 295
18 331 352 329 272 28 2588 317 375 297 321 3.06 331
19 358 319 301 246 335 338 34 318 294 326 277 321
20 34 329 293 254 29 315 321 344 3 307 297 3.39
21 331 32 276 246 319 378 393 358 283 257 3.1 3.07
22 304 335 304 258 284 371 306 385 242 321 34 311
23 292 348 301 258 26 359 321 33 324 352 331 3.17
24 348 343 293 282 268 313 302 372 318 3.07 297 334
25 358 335 296 312 273 279 317 352 34 307 284 307
26 335 296 284 319 3 319 387 348 337 351 283 3.09
27 34 275 254 312 278 324 349 344 348 356 354 311
28 331 288 272 324 276 402 3.64 35 34 293 331 296
29 319 32 259 307 317 416 336 339 384 341 304 313
30  3.06 259 295 27 368 327 417 3 313 31 3.33
31 348 2.82 2.83 327 3.74 3.48 3.26

Table 9 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 5 m
height in (m/s)
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Day Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec

1 344 387 366 307 316 282 372 347 327 372 347 3.27
2 399 415 361 3.2 327 323 327 361 313 351 361 353
3 344 366 361 291 299 277 3.2 421 391 331 372 351
4 402 336 376 293 331 252 351 376 357 3.06 327 372
5 3.61 3.1 3.9 347 277 313 351 402 382 297 3.1 399
6 363 333 391 353 3.06 3.1 338 38 385 382 338 385
7 399 399 351 372 316 299 291 402 351 361 338 3.66
8 404 347 316 351 271 331 3.2 421 376 391 361 333
9 421 376 353 297 271 357 3.8 3.76 3.8 3.8 3.44 3.23
10 376 338 347 319 291 338 3.66 3.8 3.38 342 347 3.66
11 3.9 3.2 351 293 297 327 366 3.76 3.7 327 338 342
12 366 351 342 338 299 297 277 406 342 342 347 3.19
13 347 3.7 331 303 313 329 286 357 353 357 376 342
14 347 391 313 264 316 382 372 399 3.2 3.85 32 361
15 366 372 271 267 258 349 351 372 3.2 331 357 3.38
16 366 331 301 286 313 3.2 277 4.02 544 404 376 3.13
17 366 338 316 306 319 323 286 3.8 391 387 366 3.19
18 3.66 3.76 3.6 286 299 291 327 4.1 3.27 347 338 357
19 3.96 3.4 329 258 357 342 351 347 325 351 3.06 3.47
20 376 351 3.2 267 316 319 331 376 331 331 327 3.66
21 366 342 301 258 3.4 382 406 391 313 277 342 331
22 336 357 331 271 303 376 316 421 267 347 376 3.36
23 323 372 329 271 277 363 331 361 357 3.8 3.66 3.42
24 385 3.66 3.2 297 286 316 313 406 351 331 327 361
25 396 357 323 327 291 282 327 38 376 331 314 331
26 3.7 3.16 3.1 3.36 3.2 323  3.99 3.8 3.72 379 313 333
27 376 293 277 327 297 327 361 376 38 38 391 336
28 366 3.07 297 3.4 294 406 376 382 376 316 366 3.2
29 353 342 282 323 338 421 347 3.7 423 368 336 3.38
30 3.38 2.82 3.1 288 372 338 455 331 338 342 36
31 385 3.07 3.01 3.38  4.09 3.76 3.51

Table 10 Urban daily wind speed values obtained from Test Reference Year data for Armidale’s Valley at 4 m
height in (m/s)
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Day Jan  Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec
1 285 332 306 267 271 256 3.29 29 271 315 287 277
2 331 356 302 278 28 292 289 302 259 297 298 299
3 28 313 302 252 25 251 284 353 324 281 308 297
4 333 28 315 254 284 228 311 315 296 259 271 3.15
5 298 266 3.26 3 238 283 311 337 317 252 257 3.38
6 301 285 327 306 262 28 299 322 318 324 2.8 3.26
7 331 342 294 322 271 27 258 337 291 3.05 28 31
8 334 297 265 304 232 3 284 353 311 331 298 282
9 349 322 29 258 232 323 337 315 315 322 285 273
10 311 2.9 29 276 249 306 324 319 28 289 287 31
11 323 275 294 254 255 295 324 315 3.06 277 28 289
12 303 301 286 293 256 269 246 341 283 289 287 27
13 287 317 278 263 268 297 253 299 292 303 311 289
14 287 335 262 228 271 346 329 334 265 326 265 3.05
15 303 319 227 231 221 315 311 312 265 281 296 287
16 303 284 253 248 2.68 29 246 337 451 342 311 265
17 3.03 29 265 265 273 292 253 319 324 328 303 27
18 303 322 302 248 256 263 289 343 271 294 2.8 3.03
19 328 292 275 224 306 309 311 29 269 297 253 294
20 311 301 268 231 271 283 294 315 275 281 271 31
21 303 293 253 224 292 3.46 36 327 259 235 283 281
22 278 306 278 235 2.6 3.4 28 353 221 294 311 285
23 267 319 275 235 238 329 294 302 29 322 303 289
24 318 313 268 258 245 286 277 341 291 281 271 3.05
25 328 3.06 27 283 249 256 289 322 311 281 26 281
26 306 271 26 291 275 292 353 319 3.08 32 259 282
27 311 251 232 283 255 295 319 315 318 326 324 285
28 303 264 249 295 252 368 3.33 32 311 268 3.03 271
29 292 293 237 279 29 381 3.07 31 351 312 278 287
30 28 237 268 248 336 299 381 275 287 283 3.05
31 318 2.58 2.58 299 342 3.19 2.97
V. CONCLUSION AND RECOMMENDATIONS

Urban typical wind speed data is very essential for calculations concerning micro-scale wind energy
generation systems and for buildings’ energy calculation modelling and analysis. In this study, test reference years
for mean daily wind speed for urban Armidale town NSW, Australia are generated using 23 years of the
meteorologically measured data. The daily wind speed at 10 meter height for Armidale for heights [101, 9, 8, , 6,
5 & 4] meter are calculated based on a numerical method utilised a previously developed meteorological test
reference year annual mean daily wind speed at 10 meter height in (m/s). Those heights’ TRY wind speed are
presented on daily basis in a tabular form in (m/s). Results shows that urban wind speeds are relatively less than
meteorological wind speeds due to the fact that there are no obstructions at meteorological weather stations.

This study provided reliable and realistic wind speed for the lowest altitude in Armidale’s valley at heights range
which covers the expected possible installation’s heights in Armidale, this represented the lowest speed ever
scenario could occur in Armidale overall. For the reader’s information, there was an earlier study represented the
height speed ever could occur, which was based on meteorological data measured at Armidale’s Airport
Automatic Weather Station [12], as the station’s location implies there is no obstacles there, so wind speed is the
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highest.

It is highly recommended to base any wind energy calculations or modelling on urban wind speeds. This would
reflect the real picture of urban wind potential and would save any disappointment of not reaching the expected
energy generation which is usually misled by overestimation of wind speed due to the dependence on
meteorological wind speed.
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