The Role of Double Skin Facade Configurations
on Optimizing Building Energy Performance in Erbil City



Table 2 DSF cavity configurations [30].
	Typology
	Key Features
	Illustration

	Multistorey (Building-Hight) / BH

The entire facade or, in certain situations, a number of rooms and floors without any separators are covered by the cavity space between the inner and outer skins of the building. Vent apertures are situated close to both the roof and the ground.
	· Throughout the height, there are no restrictions on vertical airflow.
· The building's bottom is usually where the air inlet is located.
· Because the ventilation rate is not even throughout the building, this type of DSF is not suited for natural ventilation
· Concerns include noise transfer between floors and fire safety.
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	Corridor (Story-Hight) / SH

Divided into sections at each floor level or spanning multiple floors. For each level, air vents on the external skin should be placed close to the floor and ceiling. Three different ventilation types are possible: mechanical, natural, and hybrid.
	· There is only one floor of vertical airflow.
· There is no restriction on horizontal airflow.
· Each floor has air vents and inlets at the bottom and top.
· Natural ventilation is made possible by this kind of DSF, which also enhances fire safety.
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	Shaft-Box / SB

For the stack effect, this type draws air from its own cavity into unique nearby shafts that extend over a number of stories.
	· Vertical and horizontal partitions on each floor and at each box unit limit airflow.
· It is possible to achieve improved sound insulation inside the cavity and natural ventilation.
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	Box-Window / BW

Each box has its own air circulation and is enclosed both horizontally and vertically.
	· Combines a building-high vertical shaft with a story-high cavity.
· Through the inlets on each level, air enters the cavity that is one story high and converges at the vertical shafts.
· Due to buoyancy in the shaft, natural ventilation is made feasible even with minimal outside wind.
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Table 6 The results of the iteration scenarios for north façade.
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Table 7 The results of the iteration scenarios for east façade.
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Table 8 The results of the iteration scenarios for south façade.
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Table 9 The results of the iteration scenarios for west façade.
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North Facade Application

Building Height Story Height Box Window Shaft Box
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£ o F= j=J £ j=J £ i<

S - f§F T T SE 5 F§ T T FE - 5 T T EE - F TEE
S £ 8 Eotots £ 8 Toters £ 8 Totofs £ & E oot
888 8223282368 83882923568 4 n28E8888 § & 22388
50 20 SP 76.7 305 11.8| 50 20 SP 76.8 30.7 11.7| 50 20 SP 76.7 30.3 11.8| 50 20 SP 76.8 30.5 11.7
100 20 SP 76.6 304 118|100 20 SP 76.9 30.7 11.7|100 20 SP 76.6 30.2 11.8/ 100 20 SP 769 30.5 11.7
50 50 SP 769 325 106| 50 50 SP 77.1 326 10.6| 50 50 SP 76.7 321 10.7| 50 50 SP 76.7 32.2 10.6
100 50 SP 76.7 322 106|100 50 SP 77 325 106|100 50 SP 764 318 10.7/100 50 SP 765 319 10.7
50 80 SP 77.6 344 94|50 80 SP 777 345 94|50 80 SP 772 341 94|50 8 SP 772 339 95
100 80 SP 772 340 95|100 8 SP 776 343 95|100 80 SP 76.8 335 95|100 80 SP 76.8 334 96
50 20 DP 78 293 115|50 20 DP 781 295 11.5| 50 20 DP 78 292 115/ 50 20 DP 781 294 114
100 20 DP 78 293 115|100 20 DP 782 296 114|100 20 DP 78 292 11.5/100 20 DP 781 29.5 11.3
50 50 DP 757 288 10.3| 50 50 DP 758 289 10.2| 50 50 DP 757 287 10.3| 50 50 DP 758 28.8 10.2
100 50 DP 758 288 10.2|100 50 DP 759 29.0 10.2| 100 50 DP 75.7 28.7 10.3/ 100 50 DP 759 28.9 10.2
50 80 DP 735 282 91|50 8 DP 735283 90|50 80 DP 734 281 91|50 80 DP 735 282 9.0
100 80 DP 736 282 9.0 (100 8 DP 737 283 9.0|100 80 DP 735 281 9.1 |100 8 DP 737 282 9.0
50 20 TP 76.6 292 11.3| 50 20 TP 767 293 11.3| 50 20 TP 76.8 291 11.3| 50 20 TP 769 293 11.2
100 20 TP 76.6 292 113|100 20 TP 769 294 112|100 20 TP 76.8 29.1 11.3[100 20 TP 77 294 111
50 50 TP 732 286 97|50 50 TP 733 287 97|50 50 TP 731 285 98| 50 50 TP 732 286 9.7
100 50 TP 732 285 9.7 (100 50 TP 734 287 97 |100 50 TP 73 284 98 [100 50 TP 732 286 97
50 80 TP 707 281 82|50 8 TP 707 282 82|50 80 TP 706 281 82| 50 8 TP 706 281 82
100 80 TP 707 281 882|100 8 TP 708 281 82|100 80 TP 705 280 82 |100 8 TP 706 28.0 8.2
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East Facade Application

Building Height Story Height Box Window Shaft Box
DSF Conflagration DSF Conflagration DSF Conflagration DSF Conflagration
[BH] [SH] [BW] [SB]

£ o £ j=J £ o £ o

E o fF T ¥ FE 5§ T T FE OS5 F T T EE O f TTOT
S £ 8 EototS £ 8 Totoefs £ 8 Toters £ & Eofet
§3 % B 328288233 ¢ & 28828 £835 5 & 22828888 £ & pediss
50 20 SP 797 365 94|50 20 SP 789 356 95|50 20 SP 799 365 96|50 20 SP 79 354 98
100 20 SP 794 360 9.6 100 20 SP 779 343 98 (100 20 SP 80 362 99 |100 20 SP 781 34.0 103
50 50 SP 838 429 72| 50 50 SP 823 413 73|50 50 SP 842 431 73|50 50 SP 822 409 76
100 50 SP 832 420 7.5|100 50 SP 80.2 387 7.8|100 50 SP 84 425 7.8 (100 50 SP 802 381 84
50 80 SP 89 498 55| 50 80 SP 863 469 57|50 80 SP 896 502 57 |50 80 SP 86.1 463 6.1
100 80 SP 88 484 59 |100 80 SP 831 432 6.2|100 80 SP 89.1 492 62 100 80 SP 829 423 6.9
50 20 DP 779 322 102| 50 20 DP 775 317 103| 50 20 DP 782 324 10.3| 50 20 DP 776 31.7 104
100 20 DP 77.9 320 104|100 20 DP 77.1 312 104|100 20 DP 782 323 104|100 20 DP 773 311 106
50 50 DP 752 315 92|50 50 DP 748 310 92|50 50 DP 754 316 92|50 50 DP 748 309 93
100 50 DP 751 313 93 [100 50 DP 743 304 93 [100 50 DP 754 315 94 [100 50 DP 744 303 9.6
50 80 DP 732 308 81|50 80 DP 728 303 81|50 8 DP 734 310 81 |5 80 DP 728 302 83
100 80 DP 731 306 82|100 80 DP 723 298 83|100 80 DP 734 308 83 100 80 DP 724 296 85
50 20 TP 765 323 100| 50 20 TP 76 318 10.0| 50 20 TP 767 324 101 50 20 TP 76.1 31.7 10.2
100 20 TP 764 321 101|100 20 TP 75.6 312 102|100 20 TP 76.8 323 10.2(100 20 TP 757 31.1 104
50 50 TP 744 321 85|50 50 TP 739 315 85|50 50 TP 746 322 85|50 50 TP 739 314 87
100 50 TP 743 318 86 |100 50 TP 733 30.8 87 (100 50 TP 746 321 87 [100 50 TP 734 306 89
50 80 TP 727 319 70| 5 8 TP 721 313 7.0| 5 8 TP 728 321 70 |5 8 TP 721 311 72
100 80 TP 725 316 7.1|100 80 TP 715 304 7.2|100 8 TP 728 318 72 (100 80 TP 715 302 7.5
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South Facade Application
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50 20 SP 745 332 69|50 20 SP 735 319 71|50 20 SP 746 33.0 70| 50 20 SP 736 315 75
100 20 SP 744 326 7.3 [100 20 SP 736 309 81 |100 20 SP 745 326 7.5 |100 20 SP 742 307 88
50 50 SP 754 373 42|50 50 SP 732 348 44|50 50 SP 753 372 42| 50 50 SP 729 343 48
100 50 SP 747 362 4.7 |100 50 SP 726 33.0 57 |100 50 SP 747 362 4.6 100 50 SP 728 324 6.5
50 80 SP 785 421 26|50 80 SP 75 383 29|50 80 SP 784 422 25|50 80 SP 743 373 32
100 80 SP 77 402 31 |100 80 SP 732 356 39|100 80 SP 77 404 29 (100 80 SP 729 344 47
50 20 DP 767 307 88|50 20 DP 763 301 90| 5 20 DP 767 308 87|50 20 DP 763 299 9.2
100 20 DP 76.6 304 9.0[100 20 DP 764 298 94 |100 20 DP 767 305 9.0 |100 20 DP 767 29.7 9.8
50 50 DP 747 301 78|50 50 DP 743 205 80| 50 50 DP 747 301 78| 50 50 DP 744 294 82
100 50 DP 747 298 8.0 [100 50 DP 745 292 84 |100 50 DP 747 299 80 |100 50 DP 747 291 88
50 80 DP 727 295 69|50 80 DP 724 289 71|50 80 DP 728 295 69| 50 80 DP 725 288 7.3
100 80 DP 727 292 71 (100 80 DP 725 286 7.5|100 80 DP 728 293 7.1 (100 80 DP 728 284 7.8
50 20 TP 753 307 84|50 20 TP 749 300 86| 50 20 TP 754 307 84|50 20 TP 75 299 89
100 20 TP 753 304 87 (100 20 TP 752 297 9.1|100 20 TP 755 305 87 100 20 TP 755 29.6 95
50 50 TP 719 301 69|50 S50 TP 715205 71|50 50 TP 72 301 69|50 50 TP 716 293 74
100 50 TP 72 298 72 (100 50 TP 718 290 7.7 [100 50 TP 72 299 72 (100 50 TP 72 288 8.1
50 80 TP 696 297 55| 50 80 TP 69.1 29.0 58 | 50 80 TP 696 297 55| 50 80 TP 69.1 288 6.0
100 80 TP 69.6 293 58 100 80 TP 692 285 63 |100 80 TP 69.6 294 58 (100 80 TP 694 282 6.7
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West Facade Application
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50 20 SP 795 345 102| 50 20 SP 789 339 103| 50 20 SP 80 346 104| 50 20 SP 793 33.8 105
100 20 SP 793 342 104|100 20 SP 782 32.8 106|100 20 SP 80.1 344 106|100 20 SP 788 327 10.9
50 50 SP 819 396 83| 50 50 SP 807 383 85| 50 50 SP 822 398 85|50 50 SP 807 38.0 88
100 50 SP 815 389 86 |100 50 SP 791 36.1 9.0|100 50 SP 822 394 89 |100 50 SP 79.2 358 94
50 80 SP 856 451 68| 50 80 SP 834 426 7.0| 50 80 SP 86.1 454 69| 50 80 SP 833 422 73
100 80 SP 848 439 72 |100 8 SP 81 396 7.5|100 80 SP 858 446 74 100 80 SP 809 389 8.1
50 20 DP 793 313 107 50 20 DP 79 310 107 50 20 DP 795 314 107 50 20 DP 79.1 31.0 108
100 20 DP 793 312 10.8{100 20 DP 787 30.6 108/ 100 20 DP 79.5 314 10.8/100 20 DP 78.8 30.6 10.9
50 50 DP 773 308 96| 50 50 DP 769 304 96| 50 50 DP 774 309 96| 5 50 DP 77 304 97
100 50 DP 772 306 9.6 100 50 DP 767 30.0 97 |100 50 DP 774 30.8 9.7 |100 50 DP 767 30.0 9.8
50 80 DP 753 302 85|50 8 DP 75 298 85| 50 80 DP 754 303 85|50 80 DP 75 298 8.6
100 80 DP 752 300 85|100 80 DP 747 294 86 |100 80 DP 754 302 86 |100 80 DP 747 293 87
50 20 TP 783 314 104 5 20 TP 78 310 105| 50 20 TP 787 315 105/ 50 20 TP 783 31.0 106
100 20 TP 783 313 105|100 20 TP 77.7 306 106|100 20 TP 787 315 106|100 20 TP 78 30.6 10.7
50 50 TP 752 311 89|50 50 TP 748 306 89| 5 50 TP 753 312 90|50 50 TP 749 30.6 91
100 50 TP 752 309 9.0[100 50 TP 745 301 9.1|100 50 TP 754 31.0 91 |100 50 TP 746 300 9.2
50 80 TP 729 308 74|50 8 TP 724 303 75|50 8 TP 73 309 75|50 80 TP 724 302 7.6
100 80 TP 727 306 75|100 8 TP 72 296 7.6|100 8 TP 73 308 7.6 |100 8 TP 72 295 7.8





image1.jpeg




image2.jpeg




image3.jpeg




