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Interviews Questionnaire
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(Alders et al., 2024)
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Ranking Effectiveness
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Building Types
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TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Detached (Vrijstaand) Residence
Built before 1964

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv
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gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv
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oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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m
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m
Liv
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m
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m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Terraced (Rijtjes) Residence
Built between 1975 - 1991 Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
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m
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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gr
oo

m
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oo

m
Liv
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m
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m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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in

gr
oo

m
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m
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1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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m
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m
Liv
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m

Be
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m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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oo

m
Be
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m
Liv
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m
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m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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m
Liv

in
gr

oo
m
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
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dr
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m
Liv
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m

Be
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oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv
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oo
m
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dr
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m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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gr
oo

m
Be

dr
oo

m
Liv

in
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m

Be
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oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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oo

m
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m
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m
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153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Apartment (Galerij) Residence
Built between 1965 - 1974

(RVO, 2023)
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Building Types

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Detached (Vrijstaand) Residence
Built before 1964

Terraced (Rijtjes) Residence
Built between 1975 - 1991

Apartment (Galerij) Residence
Built between 1965 - 1974
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(RVO, 2023)

Representing 1.2 of 8 million Residence in the Netherlands

Building Types

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Built between 1965 - 1974
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(Bessembinder et al., 2023; Heiranipour et al., 2024)
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Renovated Construction

Current Construction

Single-Sided Ventilation
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Night Ventilation
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Cooling Strategies

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2



71

0°

45°

90°

135°

180°

225°

270°

315°

0 2 4 6 8 10 12

0°

45°

90°

135°

180°

225°

270°

315°

Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario

5

10

15

20

25

30

35

40

1 78 15
5

23
2

30
9

38
6

46
3

54
0

61
7

69
4

77
1

84
8

92
5

10
02

10
79

11
56

12
33

13
10

13
87

14
64

15
41

16
18

16
95

17
72

18
49

19
26

20
03

20
80

21
57

5

10

15

20

25

30

35

40

1 78 15
5

23
2

30
9

38
6

46
3

54
0

61
7

69
4

77
1

84
8

92
5

10
02

10
79

11
56

12
33

13
10

13
87

14
64

15
41

16
18

16
95

17
72

18
49

19
26

20
03

20
80

21
57

Outside Air Temperature

North-South Orientation

Construction

Floor
Wall
Roof

Window
Door

R 0.15   R 0.52   x
R 0.35   R 1.30   R0.43
R 2.50   R 1.30   x

U 1.80   U 2.90   U 2.90
U 3.40   U 3.40   U 3.40

Detached - Terraced - Apartment

Floor
Wall
Roof

Window
Door

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Detached - Terraced - Apartment

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Single-Sided Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 40-60%

Radiant Floor Cooling

Green Roof / 
Radiant Heat Barrier  

Solar Shading

AC Split Unit

Renovated 

Current

CBE Fan Tool:

Ø of the Fan (m)
Average Airspeed (m/s)
Amount of Fans / Room Area

+ Solar Shading

0°

45°

90°

135°

180°

225°

270°

315°

0 2 4 6 8 10 12

0°

45°

90°

135°

180°

225°

270°

315°

Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario

5

10

15

20

25

30

35

40

1 78 15
5

23
2

30
9

38
6

46
3

54
0

61
7

69
4

77
1

84
8

92
5

10
02

10
79

11
56

12
33

13
10

13
87

14
64

15
41

16
18

16
95

17
72

18
49

19
26

20
03

20
80

21
57

5

10

15

20

25

30

35

40

1 78 15
5

23
2

30
9

38
6

46
3

54
0

61
7

69
4

77
1

84
8

92
5

10
02

10
79

11
56

12
33

13
10

13
87

14
64

15
41

16
18

16
95

17
72

18
49

19
26

20
03

20
80

21
57

Outside Air Temperature

North-South Orientation

Construction

Floor
Wall
Roof

Window
Door

R 0.15   R 0.52   x
R 0.35   R 1.30   R0.43
R 2.50   R 1.30   x

U 1.80   U 2.90   U 2.90
U 3.40   U 3.40   U 3.40

Detached - Terraced - Apartment

Floor
Wall
Roof

Window
Door

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Detached - Terraced - Apartment

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Single-Sided Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 40-60%

Radiant Floor Cooling

Green Roof / 
Radiant Heat Barrier  

Solar Shading

AC Split Unit

Renovated 

Current

CBE Fan Tool:

Ø of the Fan (m)
Average Airspeed (m/s)
Amount of Fans / Room Area

+ Green Roof

+ Ceiling Fan

Renovated Construction

Current Construction

Single-Sided Ventilation

Cross Ventilation

from 21:00 - 07:00

Night Ventilation

15˚C < Toutside < 27˚C

Temperature based Ventilation

Cooling Strategies

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2



72

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation
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Rvalue = 0.15 - 2,50 
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Rvalue = 1.70 - 3,50 
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Rvalue = 1.70 - 3,50 
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Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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m
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m
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20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
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oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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oo

m
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dr
oo

m
Liv
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m
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oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
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dr
oo

m
Liv

in
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oo
m

Be
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oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
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oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
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oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline
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Night Ventilation
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Temperature based Ventilation
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Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation
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Temperature based Ventilation
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Temperature based Ventilation
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Temperature based Ventilation
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Temperature based Ventilation
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Temperature based Ventilation
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Temperature based Ventilation
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Temperature based Ventilation

15°C < Toutside < 27°C
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Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00
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0
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Current Construction

Single-Sided Ventilation
from 21:00 - 07:00

Night Ventilation

Ceiling Fan

+ + +

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Current Construction

Single-Sided Ventilation
from 21:00 - 07:00

Night Ventilation

Ceiling Fan

+ + ±

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2



75

Current Construction

from 21:00 - 07:00

Night Ventilation

Ceiling Fan

+ +
Cross Ventilation

±

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Current Construction

from 21:00 - 07:00

Night Ventilation

Ceiling Fan

+ +
Cross Ventilation

±

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Current Construction

Ceiling Fan

+ +
Cross Ventilation15˚C < Toutside < 27˚C

Temperature based Ventilation

±

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Current Construction

Ceiling Fan

+ + +
Cross Ventilation15˚C < Toutside < 27˚C

Temperature based Ventilation

0°

45°

90°

135°

180°

225°

270°

315°

0 2 4 6 8 10 12

0°

45°

90°

135°

180°

225°

270°

315°

Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario

5

10
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1 78 15
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1 78 15
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87

14
64
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41

16
18

16
95

17
72

18
49

19
26
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03

20
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57

Outside Air Temperature

North-South Orientation

Construction

Floor
Wall
Roof

Window
Door

R 0.15   R 0.52   x
R 0.35   R 1.30   R0.43
R 2.50   R 1.30   x

U 1.80   U 2.90   U 2.90
U 3.40   U 3.40   U 3.40

Detached - Terraced - Apartment

Floor
Wall
Roof

Window
Door

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Detached - Terraced - Apartment

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Single-Sided Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 40-60%

Radiant Floor Cooling

Green Roof / 
Radiant Heat Barrier  

Solar Shading

AC Split Unit

Renovated 

Current

CBE Fan Tool:

Ø of the Fan (m)
Average Airspeed (m/s)
Amount of Fans / Room Area

+ Solar Shading

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
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vi
ng
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o

m
B
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ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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m
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m
Liv
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m

Be
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m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
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dr
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m
Liv
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m
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m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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m
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m
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1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
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m
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dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116
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Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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m
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24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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m
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20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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m
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m
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25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in
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oo

m
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oo

m
Liv
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oo
m
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oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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oo

m
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oo

m
Liv
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m
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m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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oo

m
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oo

m
Liv
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m
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dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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m
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m
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1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
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1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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m
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m
Liv
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m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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m
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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m
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24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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m
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m
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20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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gr
oo

m
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oo

m
Liv
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m
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m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m
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oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
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oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
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oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
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oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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gr
oo

m
Be

dr
oo

m
Liv
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oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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oo

m
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oo

m
Liv
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m
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m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Detached House
(Vrijstaande Woning)

Terraced House
(Rijtjeswoning)

Apartment
(Galerij woning)

Ranking Effectiveness Bedroom & Livingroom

1.

2.

3.

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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1.

2.

Night Ventilation

Temperature based Ventilation

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Ranking Effectiveness Bedroom & Livingroom
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1.

2.

Single-Sided Ventilation

Cross Ventilation

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Ranking Effectiveness Bedroom & Livingroom
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1.

2.

Renovated Construction

Current Construction

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Ranking Effectiveness Bedroom & Livingroom
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1.

2.

3.

0°
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135°

180°

225°

270°

315°
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45°

90°

135°

180°

225°

270°

315°

Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario
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16
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17
72

18
49

19
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03
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80

21
57

Outside Air Temperature

North-South Orientation

Construction

Floor
Wall
Roof

Window
Door

R 0.15   R 0.52   x
R 0.35   R 1.30   R0.43
R 2.50   R 1.30   x

U 1.80   U 2.90   U 2.90
U 3.40   U 3.40   U 3.40

Detached - Terraced - Apartment

Floor
Wall
Roof

Window
Door

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Detached - Terraced - Apartment

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Single-Sided Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 40-60%

Radiant Floor Cooling

Green Roof / 
Radiant Heat Barrier  

Solar Shading

AC Split Unit

Renovated 

Current

CBE Fan Tool:

Ø of the Fan (m)
Average Airspeed (m/s)
Amount of Fans / Room Area

Solar Shading

0°

45°

90°

135°

180°

225°

270°

315°

0 2 4 6 8 10 12
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Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario

5
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Outside Air Temperature

North-South Orientation

Construction

Floor
Wall
Roof

Window
Door

R 0.15   R 0.52   x
R 0.35   R 1.30   R0.43
R 2.50   R 1.30   x

U 1.80   U 2.90   U 2.90
U 3.40   U 3.40   U 3.40

Detached - Terraced - Apartment

Floor
Wall
Roof

Window
Door

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Detached - Terraced - Apartment

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Single-Sided Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 40-60%

Radiant Floor Cooling

Green Roof / 
Radiant Heat Barrier  

Solar Shading

AC Split Unit

Renovated 

Current

CBE Fan Tool:

Ø of the Fan (m)
Average Airspeed (m/s)
Amount of Fans / Room Area

Green Roof

Ceiling Fan

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Ranking Effectiveness Bedroom & Livingroom
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Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation
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Night Ventilation
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Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 
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Rvalue = 1.70 - 3,50 
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1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 
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Rvalue = 1.70 - 3,50 
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1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
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Rvalue = 1.70 - 3,50 
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116
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Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

1550 TO Hours

0

X = complience

Is it Effective Enough?

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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07:00 - 21:00 07:00 - 21:00

Moment of TO Hours during the Day

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116
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Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

1550 TO Hours

0

X = complience

Is it Effective Enough?

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2
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Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
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Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation
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Rvalue = 0.15 - 2,50 
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Rvalue = 1.70 - 3,50 

Cross Ventilation
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Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC
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Windows open at night 

Windows open when: 
15°C < Toutside < 27°C
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Rvalue = 1.70 - 3,50 
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Rvalue = 0.15 - 2,50 
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931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116
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Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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Single-Sided Ventilation
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Rvalue = 1.70 - 3,50 

Cross Ventilation
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Rvalue = 1.70 - 3,50 
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Single-Sided Ventilation
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Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C
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Single-Sided Ventilation
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Rvalue = 0.15 - 2,50 
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Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 
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Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi

ng
ro

o
m

B
ed

ro
o

m
Li

vi
ng

ro
o

m
B

ed
ro

o
m

NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Night Ventilation

Temperature based Ventilation
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

NV_SSV_CC NV_SSV_RC NV_CV_CC NV_CV_RC

TV_SSV_CC TV_SSV_RC TV_CV_CC TV_CV_RC

Windows open at night 

Windows open when: 
15°C < Toutside < 27°C

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Li
vi
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o
m

B
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o

m
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m
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NV_SSV_CC_BR NV_SSV_RC_BR NV_CV_CC_BR NV_CV_RC_BR

TV_SSV_CC_BR TV_SSV_RC_BR TV_CV_CC_BR TV_CV_RC_BR

NV_SSV_CC_LR NV_SSV_RC_LR NV_CV_CC_LR NV_CV_RC_LR

TV_SSV_CC_LR TV_SSV_RC_LR TV_CV_CC_LR TV_CV_RC_LR

Detached

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1341 1404 1227 1264

727 761 411 420

1200 1247 1152 1205

453 461 306 311

1067 1209 1045 1200

243 344 261 302

722 1031 713 997

87 110 81 105

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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gr
oo

m
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oo

m
Liv

in
gr
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m

Be
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oo
m

1392 1385 1260 1254

711 716 401 399

1237 1230 1200 1190

435 434 302 306

1219 1198 1210 1187

345 327 311 288

1052 969 1021 941

110 100 105 96

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
in

gr
oo

m
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m
Liv
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m

Be
dr

oo
m

1103 1207 926 1056

478 452 326 319

777 888 640 728

316 299 264 244

546 745 542 719

117 174 108 157

455 488 457 482

35 47 34 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Liv
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gr
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oo

m
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m
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oo
m

1362 1418 1195 1245

672 698 379 404

1191 1245 1099 1154

410 434 281 286

1271 1303 1116 1189

677 741 228 287

944 1049 702 822

186 199 86 91

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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oo

m
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m

1443 1541 1258 1285

813 879 429 443

1268 1298 1166 1212

493 526 300 313

1336 1360 1209 1261

832 931 293 360

1150 1194 945 1054

244 270 110 118

Shadings Shadings & Ceiling Fans

Single-Sided Ventilation Cross Ventilation Single-Sided Ventilation Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Baseline & Ceiling Fans

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
in

gr
oo

m
Be

dr
oo

m
Liv

in
gr

oo
m

Be
dr

oo
m

1113 1329 577 513

346 437 171 134

931 1271 443 368

194 313 96 77

1122 1298 827 1215

214 469 141 307

916 1289 529 1133

91 167 69 120

Baseline

872 1232 340 238

283 379 132 80

624 1088 228 139

153 281 74 51

535 1195 370 954

51 193 47 146

413 910 240 608

24 92 17 82

1074 1328 485 449

325 424 146 120

876 1269 344 297

188 309 84

1084 1298 753 1213

191 456 114 285

855 1289 430 1122

85 160 54 116

73

Green roof Green roof & Ceiling Fans

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached
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Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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gr
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m
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m
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Be
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m

24 42 10 5

109 202 8 6

8 9 3 3

61 175 3 3

1122 1288 827 1209

213 445 140 292

916 1288 529 1133

91 161 69 119

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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gr
oo

m
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m
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20 31 7 4

100 197 7 4

8 8 3 2

52 175 3 2

535 1190 370 950

50 172 46 136

413 910 240 608

24 89 17 81

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Detached

Liv
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m
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25 44 9 5

115 204 7 6

8 10 3 3

66 176 3 3

1084 1288 753 1207

190 431 113 268

855 1288 430 1122

85 153 54 115

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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138 180 45 58

292 316 214 226

39 49 19 19

214 219 188 195

1060 1194 1039 1186

232 312 205 275

722 1030 713 996

84 105 78 100

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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175 170 55 54

304 315 224 227

48 47 20 19

218 219 194 197

1203 1183 1196 1173

312 294 279 257

1051 968 1020 940

104 94 99 91

Terraced

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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94 106 33

262 267 206 212

27 29 12 13

201 207 183 185

546 745 542 719

117 174 108 157

455 488 457 482

35 47 45

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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m
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m
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153 196 45 54

297 307 202 214

40 50 15 17

210 218 182 183

1231 1253 1099 1166

613 651 198 209

939 1043 701 821

174 181 79 84

Apartment

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Single-Sided Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 

Cross Ventilation

Current Construction
Rvalue = 0.15 - 2,50 

Renovated Construction
Rvalue = 1.70 - 3,50 
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212 294 57 70

313 332 211 219

63 84 19 21

220 230 183 188

1275 1283 1186 1235

752 803 252 268

1143 1186 943 1051

228 249 103 111

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Green roof Green roof & Ceiling Fans

Shadings Shadings & Ceiling Fans

Baseline & Ceiling FansBaseline

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Temperature based Ventilation

15°C < Toutside < 27°C

Night Ventilation

from 21:00 - 07:00

Detached House
(Vrijstaande Woning)

Terraced House
(Rijtjeswoning)

Apartment
(Galerij woning)

1.

2.

3.

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Ranking Effectiveness Bedroom & Livingroom
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1.

2.

Single-Sided Ventilation

Cross Ventilation

Most Effective
Option

Research Questions Methodology & Results 
SQ1 

Discussion & ConclusionProblem Statement Methodology & Results 
SQ2

Ranking Effectiveness Bedroom & Livingroom
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1.

2.
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Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario
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Outside Air Temperature

North-South Orientation

Construction

Floor
Wall
Roof

Window
Door

R 0.15   R 0.52   x
R 0.35   R 1.30   R0.43
R 2.50   R 1.30   x

U 1.80   U 2.90   U 2.90
U 3.40   U 3.40   U 3.40

Detached - Terraced - Apartment

Floor
Wall
Roof

Window
Door

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Detached - Terraced - Apartment

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

R 3.50 
R 1.70
R 3.50

U 1.40
U 1.40

Single-Sided Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 40-60%

Radiant Floor Cooling

Green Roof / 
Radiant Heat Barrier  

Solar Shading

AC Split Unit

Renovated 

Current

CBE Fan Tool:

Ø of the Fan (m)
Average Airspeed (m/s)
Amount of Fans / Room Area

Solar Shading

0°
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180°

225°

270°

315°
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Detached

m²

Location Type of Residence Weather Conditions (June/July/August)

Natural Ventilation Type Cooling Strategies Ceiling Fan

Terraced

Apartment

de Bilt, Netherlands

Cross Ventilation

Opening Schedule
Open at Night from 21:00 - 07:00
Open when 15°C < Toutside < 27°C

Leakage Percentage 0-20 %
2050 - Typical Meteorological Year

2050 - Heatwave scenario
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Appendices

Assumptions Thresholds Corresponding PMV Max. Acceptable 
Exceedance

TO / GTO
(NEN-EN-ISO 

7730)

Tair  = MRT
v    = 0.1 m /s
RH = 50 %
M  = 1.2
Iclo   = 0,7

Toperative = 26 ◦C PMV ≥ 0.5
TO    = 300 hours
GTO = 450 hours

Toperative = 28 ◦C PMV ≥ 1.0 TO    = 100 hours

SET*
(ASHRAE 55-2017)

Tair  = MRT
v    = 0.1 m /s
RH = 50 %
M  = 1.0
Iclo   = 0,4

Toperative = 28 ◦C

SET*   = 27 ◦C
PMV ≥ 0.5 -

Toperative = 30 ◦C

SET*   = 28 ◦C
PMV ≥ 1.0 120 ◦C SET* - hours

(RVO, 2018; Huizenga et al., 2024)
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Night Ventilation (NV) - Livingroom

Temperature based Ventilation (TV) - Livingroom

Night Ventilation (NV) - Bedroom

Temperature based Ventilation (TV) - Bedroom

Appendices
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(RVO, 2023)

Housing type Usable Area (m²) Building Height (m) Ground Floor Area 
(m²)

Closed Facade 
(m²)

Sloped / Flat Roof 
(m²)

Window / Door 
(m²)

Detached House 
up to1964

153,28 9,00 89,59 131,12 84,42 / 29,31 28,36 / 8,04

R 0,15 R 0,35 R 2,50 / R 0,85 U 1,80 / U 3,40

Terraced House
1975-1991

113,6 9,00 49,15 37,86 58,40 / 0,00 18,17 / 4,55

R 0,52 R 1,30 R 1,30 / R 1,30 U 2,90 / U 3,40

Apartment
1965-1974

84,00 23,50 84,00 23,94 - 20,07 / 4,47

R 0,17 R 0,43 - U 2,90 / U 3,40
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Tair  	 = Dynamic
MRT 	 = Dynamic
v    	 = Dynamic (+ 1.16 m/s with Fan)
RH 	 = Dynamic
MET  	 = 0.7
Iclo   	 = 1.5

Tair  	 = Dynamic
MRT 	 = Dynamic
v    	 = Dynamic (+ 1.16 m/s with Fan)
RH 	 = Dynamic
MET  	 = 1.1
Iclo   	 = 0.30

Bedroom Factors: Livingroom Factors:
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Window Opening
Behavior

Ventilation 
Type

Construction 
Type

Passive & Low-Energy
Cooling

Temperature based 
Ventilation

Night Ventilation

Cross 
Ventilation

Single Sided
Ventilation

Current 
Construction*

Renovated 
Construction

Solar Shading &
Ceiling Fans

Green Roof ** &
Ceiling Fans

Ceiling Fans

Green Roof **

Solar Shading

Most Effective
Option

Least Effective
Option

Baseline

Window Opening
Behavior

Ventilation 
Type

Construction 
Type

Passive & Low-Energy
Cooling

Cross 
Ventilation

Single Sided
Ventilation

Renovated 
Construction

Solar Shading &
Ceiling Fans

Green Roof ** &
Ceiling Fans

Ceiling Fans

Green Roof **

Solar Shading

Most Effective
Option

Least Effective
Option

Baseline

Night Ventilation

Temperature based 
Ventilation

Current 
Construction*

Figure 5.1 - Effectiveness Ranking of Cooling Strategies and Their Possible Combinations (Own work, 2025)

 	 = The most effective combination of cooling strategies
* Exceptation for the bedroom scenarios in detached and terraced buildings, where the combination of renovated construction and cross 
ventilation proves more effective than the current construction variant.
** Green roof only applicable to detached and terraced residential buildings.
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Window Opening
Behavior

Ventilation 
Type

Construction 
Type

Passive & Low-Energy
Cooling

Temperature based 
Ventilation

Night Ventilation

Cross 
Ventilation

Single Sided
Ventilation

Current 
Construction*

Renovated 
Construction

Solar Shading &
Ceiling Fans

Green Roof ** &
Ceiling Fans

Ceiling Fans

Green Roof **

Solar Shading

Most Effective
Option

Least Effective
Option

Baseline

Window Opening
Behavior

Ventilation 
Type

Construction 
Type

Passive & Low-Energy
Cooling

Cross 
Ventilation

Single Sided
Ventilation

Renovated 
Construction

Solar Shading &
Ceiling Fans

Green Roof ** &
Ceiling Fans

Ceiling Fans

Green Roof **

Solar Shading

Most Effective
Option

Least Effective
Option

Baseline

Night Ventilation

Temperature based 
Ventilation

Current 
Construction*

Figure 5.8 - Effectiveness Ranking of Cooling Strategies and Their Possible Combinations (bedroom) (Own work, 2025)

 	 = The most effective combination of cooling strategies
* Exceptation for the bedroom scenarios in the apartment, where the combination of current construction and cross ventilation proves more 
effective than the renovated construction variant shown in this figure.
** Green roof only applicable to detached and terraced residential buildings.
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Figure 2.2 - Temperature limits of Adaptive Comfort Model (Alders et al., 2024)

Category Lower Limit 𝝧min Upper Limit 𝝧max 

I 𝝧c - 3 𝝧c + 2

II 𝝧c - 4 𝝧c + 3

III  𝝧c - 5 𝝧c + 4
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