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PREFACE 

International Energy Agency 

ln order to strengthen cooperation in the vital area of energy policy, an Agreement on an 
International Energy Program was formulated among a number of industrialised countries in 
November 1974. The International Energy Agency (IEA) was established as an autonomous body 
within the Organisation for Economie Cooperation and Development (OECD) to administer that 
agreement. Twenty-one countries are currently members of the IEA, with the Commission of the 
European Communities participating under a special arrangement. 

As one element of the International Energy Program, the Participants undertake cooperative 
activities in energy research, development, and demonstration. A number of new and improved 
energy technologies which have the potential of making significant contributions to our energy 
needs were identified for collaborative efforts. The IEA Committee on Energy Research and 
Development (CRD), assisted by a small Secretariat staff, coordinates the energy research, 
development, and demonstration programme. 

Energy Conservation in Buildings and Community Systems 

The International Energy Agency sponsors research and development in a number of areas 
related to energy. ln one of these areas, energy conservation in buildings, the IEA is sponsoring 
various exercises to predict more accurately the energy use of buildings, including comparison 
of existing computer programs, building monitoring, comparison of calculation methods, etc. 
The difference and similarities among these comparisons have told us much about the state of 
the art in building analysis and have led to further IEA sponsored research. 

Annex V Air Infiltration Centre 

The IEA Executive Committee (Building and Community Systems) has highlighted areas where 
the level of knowledge is unsatisfactory and there was unanimous agreement that infiltration 
was the area about which least was known. An infiltration group was formed drawing experts 
from most progressive countries, their long term aim to encourage joint international research 
and to increase the world pool of knowledge on infiltration and ventilation. Much valuable but 
sporadic and uncoordinated research was already taking place and after some initial ground­
work the experts group recommended to their executive the formation of an Air Infiltration 
Centre. This recommendation was accepted and proposais for its establishment were invited 
internationally. 

The aims of the Centre are the standardisation of techniques, the validation of models, the 
catalogue and transfer of information, and the encouragement of research. lt is intended to be a 
review body for current world research, to ensure full dissemination of this research and based 
on a knowledge of work already done to give direction and a firm basis for future research in the 
Participating Countries. 

The Participants in this task are Belgium, Canada, Den mark, Netherlands, New Zealand, Norway, 
Sweden, Switzerland, United Kingdom and the United States. 
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INTRODUCTION 

The Air Infiltration Centre's bibliographie database, AIRBASE, contains abstracts in English of 
technical papers covering air infiltration in buildings. The majority of articles are concerned with 
the prediction, measurement and reduction of air infiltration and leakage rates; also included are 
selected abstracts of related papers on 

- indoor air quality 

- occupant behaviour 

- thermal comfort 

-ventilation efficiency 

- natural and mechanical ventilation 

- wind pressure and its influence on infiltration 

- energy saving measures 

A total of 1276 articles are currently referenced and each can be accessed using a free-text 
retrieval system. On-line searches are carried out by the AIC in response to enquiries on 
particular tapies. As part of this information service, the contents of AIRBASE form the basis of 
several reports and bulletins published by the Centre. The most important of these is 'Recent 
Additions to AIRBASE', a bi-monthly bulletin listing all new entries. The results of AIRBASE 
searches on popular subjects are published as literature lists which are regularly updated as 
further information becomes available. 

This report presents a subject analysis of the entire database and is intended as a reference 
manual for users wishing to obtain information on a particular topic. Section 1 of the report 
contains the analysis itself, in which articles are listed by reference number under one or more 
of 14 major subject headings. Each heading is further subdivided to give a total of 175 subject 
areas. Section 2 contains a listing of author, title and bibliographie details in reference number 
order, thus providing a subject index to the papers referenced in Section 1. A list of principal 
authors is included in an appendix. 
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SECTION 1 - Subject Index 
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1. Tracer Gases 

Radio-active gases in general 

Particular gases: 

Ar Argon 

CH4 Methane 

C2H5 Ethane 

CO Carbon monoxide 

co2 Carbon dioxide 

H Hydrogen 

H20 Water vapour 

He Helium 

Kr Krypton 

N20 Nitrous oxide 

NH3 Ammonia 

o2 Oxygen 

SF6 Sulphur hexafluroide 

Compounds: 

organic vapours 

coal gas 

chlorothene 

freon 

Aerosols 

Candie 

Perflurocarbon 

Comparison of tracer gases 

SUBJECT INDEX 

5 

3,179,434 

109 

27,353 

70,444 

90,123,135,453 

16,106,157,178,250,252,360,370,396,476, 
546,547,550,635,706,763 

62,150,173,326 

148 

91, 110, 137, 139, 149, 192,193,220,315,317, 
620, 76. 

109,134,144,179,180,518,658,702 

62, 73, 77, 95, 107, 116, 151, 164,168,202, 232, 
244,250,251,260,262,331,342,476,550,585, 
586,612,660,664,721,749,763, 1268 

170 

62, 107, 116, 550 

9, 41, 82, 102, 143, 148, 169, 197, 200, 209, 224, 
227,247,264,272,283,284,288, 292,321;339, 
358,398,435,509,526,551,556,574,653,695, 
713, 768, 1272 

355 

345 

267 

358,558 

141,225,392,396 

94 

1129 

20~ 991, 1005, 1129 



SUBJECT INDEX 

2. Tracer Gas Measurements by Type of Buildings 

Residential buildings: 

single family dwelling (house) 

fiat (apartment building) 

mobile home 

Commercial buildings: 

office building 

university 

library 

factory 

animal house 

school 

stables 

hospital 

High rise buildings 

Models 

6 

~41,62,77,8~91, 106,107, 11~ 116,134, 
137,139,143,149,169,192,193,227,232,245, 
250,251,260,262,267,288,315,326,345,353, 
372,298,444,476,550,612,646,660,695,706, 
713,763,764,877,890,913 

16,148,151,220,342,345,370,509,558 

90,94, 135,339,453,526,768 

16,82, 168,224,435,547,664,882, 1257 

16,345,545,116 

545 

170, 1268 

144 

721 

180 

702 

16,82, 224,435 

79,157,225,877 



3. Tracer Gas Methods 

General 

Concentration decay: 

manual methods 

multi-cell buildings 

multi-tracer methods 

automatic methods 

Constant concentration 

Constant emission 

SUBJECT INDEX 

7 

66, 73, 15~ 17~ 197,247,272,283,317,321, 
372,418,422,522,546,574,586,611620, 712, 
750,760,812,883,890,917, 1016, 1216 

10, 41, 73, 104, 106, 116, 135, 168, 170, 227, 
244,262,315,317,331,353,358,400,418,435, 
444,547,586,664,695,706,714,749,763,975, 
1005, 1060, 1152, 1272 

5, 77,107,116,149,550,612,653,764,881, 
916, 969, 1068, 1182, 1189 

947, 1114, 1182, 1258 

95,102,209,284,292,372,566,612,614,653, 
969,975, 1154, 1268 

244,284,370,418,586,614,664,763,975,977, 
985, 1068, 1195, 1249 

95,202,244,331,418,586,611,763,975, 1020, 
1115, 1129, 1182, 1253 



SUBJECT INDEX 

4. Pressure Tests of Leakage of Components 

Windows 

Doors 

Walls 

Joints 

8 

68, 93, 101, 113, 115, 119, 122, 155, 162, 166, 
171, 172, 174, 177, 178, 183,189,203,204,205, 
206,210,212,218,230,282,285,286,287,320, 
342,344,348,365,366,371,403,404,413,416, 
427,436,438,458,473,546,550,568,585,598, 
646,671,68a 795, 1031, 1100, 1103, 1116 

119,173,416,568,598,613,646, 1116 

86, 98, 114, 142, 166, 177, 186, 211, 213, 286, 
299,306,311,508,549,556,568,597,600,603, 
613,646 

152166, 196,256,289,291,306,367,550,600, 
603,613, 1157 



SUBJECT INDEX 

4. Pressure Tests of Leakage of Components 

Windows 

Doors 

Walls 

Joints 

8 

68, 93,101,113,115,119,122,155,162,166, 
171, 172, 174, 177, 178, 183,189,203,204,205, 
206,210,212,218,230,282,285,286,287,320, 
342,344,348,365,366,371,403,404,413,416, 
427,436,438,458,473,546,550,568, 585,598, 
646,671,688,795, 1031, 1100, 1103, 1116 

119,173,416,568,598,613,646, 1116 

86, 98,114,142,166,177,186,211,213,286, 
299,306,311,508,549,556,568,597,600,603, 
613,646 

152166, 196,256,289,291,306,367,550,600, 
603,613, 1157 



SUBJECT INDEX 

5. Pressure Tests of Leakage of Buildings 

Reports of test in buildings by type of building: 

single family dwelling (house) 

fiat 

mobile home 

school, university 

supermarket 

industrial building 

Tests using both tracer gas and pressurization in 
a single building 

A/C testing 

Description of instruments and measurement 
techniques 

Thermography 

Measurement of the distribution of leakage paths 
in a building 

9 

4~4Z 7~ 77,91, 9Z 110,175,185,221, 22z 
245,260,263,288,320,398,417,418,419,421, 
424,425,426,461,508,562,569,590,612, 618, 
624,627,646,672,700,706,713,718,741,763, 
783,791,831,871,889,891, 1065, 1245, 1249, 
1260 

509,627,819, 1038, 1260 

339,526,768 

78,585, 1006 

727 

1276 

70, 77,91, 110,164,260,288,320,339,398, 
509,526,562,585,612,646,660,706,713,796, 
889,913, 1038, 1046, 1056, 1104, 1156, 1184, 
1207, 1255, 1257 

20,428,459,463,479,500,501, 1016 

42,164,175,185,237,244,264,311,418,450, 
508,610,871,917,935,980,986,987,993, 1015, 
1016, 1097, 1138, 1276 

102,169,185,216,244,264,270,277,281,288, 
322,339,375,458,552,577,627,646,725,791, 
842, 1016 

2~4~41,56, 78, 92,116,175, 263,311,33~ 
372,476,490,509,550,556,569,646,650,700 
718,766,871,933,944,978, 110~ 1121, 1261 



SUBJECT INDEX 

6. Surface Pressures on Buildings 

Full scale measurements: 

High rise buildings 

Low rise buildings: 

house 

hospital 

fiat 

school 

glasshouse 

office building 

experimental building 

garage 

Comparison of full scale and wind tunnel tests on 
models 

Wind tunnel tests on models 

Wind tunnel tests on the effect of shielding 
structures on wind pressure 

Other model tests of wind pressure (not wind 
tunnel) 

10 

51, 53, 99, 125, 133, 154,158,217,226,228, 
229,231,294,295,323,357,386,394,395,497, 
519, 1112, 1113, 1269 

132,190,307,313,414,836, 962, 1111 

219 

15,220 

305 

587,644,837 

449 

499 

984 

53, 99, 132, 133, 136, 146, 154, 158,190,219, 
220,228,307,323,394,499,565,772,773,821, 
983, 1111, 1223, 1243, 1271 

120,161,167,198,269,302,335,363,373,376, 
384,389,393,439,441,446,447, 448,477, 480. 
482,497,617,619,645,677,684,685,692,730, 
774,776,777,822,823,824,887,888,990, 
1054 

72,126,165,241,332,354,363,376,439,441, 
482,560,686, 1206, 1243 

318,445,446,776,914, 1053, 1148, 1212, 1270 



SUBJECT INDEX 

7. Theoretical Models 

General models of air infiltration and airflow 

Single cell models 

Multi cell models 

Comparison of calculated and measured results 

Models using pressurization data 

Mode li ing stack effect 

1 nteraction of stack effect and wind pressure 

Flow through cracks and openings 

Effect of mechanical ventilation 

Transient pressures in buildings 

Moisture 

Pollution 

Modelling the effect of wind on ventilation 

Air flow in buildings 

Air flow round buildings 

Wind pressures on buildings 

Flow through open doors 

Wind speed 

Modelling thermal performance 

Factors for modelling natural ventilation 

11 

15, 29, 30, 32, 33, 59, 75, 105, 130, 157, 159, 
238,246,248,257,269,297,338,429,505,570, 
571,578,649,651,660,788,789,810,838,872, 
881,922,938,974,976,989, 1009, 1013, 1059, 
1081, 1137, 1143, 1202, 1234, 1254, 1259, 1275 

70,465,478,515,572, 1044, 1185 

14, 24, 26, 58, 110, 121,239,240,303,316,319, 
346,347,349,464,474,478,483,514,520,548, 
985, 1149, 1182, 1188, 1235, 1249 

14, 26, 30, 70,110,130,140,157,214,238,240, 
251,257,269,381,405,465,572,578,609,659, 
660,945,946,954,958,965,999, 1001, 1010, 
1013, 1059, 1077, 1079, 1170, 1183, 1184, 1185, 
1242, 1261 

70, 78, 91,110,260,297,305,457,478,562, 
608,609,788,810,948 

37, 121, 124, 140, 145, 176,194,215,305,308, 
589,992 

4, 8, 9, 85,145,269,651, 1186 

2,4,6, 21,32,35,60,64, 250,383,484,543, 
628,569,910 

215,246,271, 1217 

314,411 

369 

469 

23,52,61, 72,354,409,471,573,615,984, 
1058 

184,319,337,416 454,513,573,622,623,650, 
668, 724, 751, 906, 939, 1007, 1118, 1203, 1210, 
1228, 1244 

964, 1000, 1036, 1176, 1179 

55,165,295,324,364,391,888 

153,156,576, 710, 711, 995, 1073 

661 

681, 709, 1122, 1123, 1136, 1224 

699,701, 1264, 1265 



8. Reduction of Heat Lasses 

Retrofitting in general 

Weatherstripping 

Sealing and caulking joints 

Vapour barrier 

Shelterbelts and wind breaks 

Wind baffles 

Ventilated windows 

lnsulating shutters 

SUBJECT INDEX 

12 

69,103,127,169,191,221,254,293,298,398, 
402,413,430,458,564,577,584,641,643,669, 
676,682,703,736,743,756,759,810,820,845, 
858,893,897,915,919,922,923,924,926,927, 
931,932,973,982,993, 1002, 1006, 1015, 1047, 
1064, 1078, 1117, 1155, 1158, 1169, 1211, 1219, 
1256 

84,103,122,155,203,210,212,253,254,286, 
287,312,320,340,342,398,407,564,584,585, 
676,703,743,764,790,792,886,915,956,993, 
1002, 1107, 1124, 1125, 1126, 1274 

92,103,166,196,206,213,298,306,340,342, 
378,379,380,431,467,603,613,641,649,657, 
703,704,707,743,753,907,911,956,993, 1002, 
1006, 1251 

147,160,186,235,300,343,442,451,461,466, 
496,567,584,600,641,743,752,828,959, 1088 

123,187,265,266,296,301,397,488,498,504, 
560,575,595, 1206 

561 

853 

1031, 1144, 1209 



SUBJECT INDEX 

9. Energy and Buildings 

Calculating heat loss from buildings 

Proportion of heat loss due to air infiltration 
and ventilation 

Energy savings from reduction of air infiltration 
and air change rate 

Measurements of the energy consumption of 
buildings 

Reduction of energy consumption in general 

Reduction of energy consumption - mechanical 
ventilation 

Energy necessary to humidify dwellings 

Modelling energy consumption 

Energy lasses due to wind 

13 

8, 11, 12, 16, 17,31,46,47,48,50,65, 112,128, 
148,161,176,182,255,278,308,326,368,372, 
401,464,485,525,548,570,628,765,766,918, 
1040, 1049, 1061, 1073, 1083, 1089, 1096, 1102, 
1166, 1167, 1264, 1265 

7, 19, 24,47, 74, 76,87, 181,222,258,262,304, 
334,456,462,541,592,624,642,687,695,706, 
731,787,873,900,901,903,960,963, 1038, 
1083, 1119 

87,148,160,254,262,274,334,408,420,592, 
649, 703, 742, 856, 861, 876, 933, 974, 1002, 
'1004, 1017, 1018, 1156, 1158 

15,188,143,221,236,254,333,339,408,410, 
456,489,495,555,666,708,744,755,762,767, 
788,850,861,918,923,924,971,981, 1003, 
1014, 1033, 1035, 1055, 1065, 1080, 1095, 1121, 
1141, 1168, 1169, 1172, 1215, 1219, 1229, 1256 

6,118,290,390,664,676,737,830,845,863, 
868,874,875,876,902,908,915,921,923,924, 
925,928,929,967,981, 1003, 1033, 1041, 1047, 
1057, 1120, 1155, 1171, 1230 

22,108,621,639,797,864,870,885,912,963, 
1050, 1072, 1119, 1151, 1200 

34 

728,810,833,919,921,924,988, 1004, 1010, 
1011, 1052, 1079, 1094, 1118, 1136, 1146, 1165, 
1239, 1246, 1266, 1267, 

111, 793, 1000 



SUBJECT INDEX 

1 O. Pollution, Air Quality and lndoor Climate 

Minimum ventilation needs 

Measurements of ventilation rate and air quality in 
buildings 

Relationship between indoor and outdoor 
pollution 

Reduction of air pollution 

Standards 

Source and distribution of pollutants 

Ventilation efficiency 

co2 controlled ventilation 

Specific pollutants: 

carbon monoxide 

carbon dioxide 

formaldehyde 

oxides of nitrogen 

odours 

particu la tes 

tobacco smoke 

taxie gases 

organic compounds 

14 

13,36, 57,88, 233,261,262,330,399,415,470, 
61 _6, 698,744,940,970, 1250 

42,68,6~71,8~81, 96,147, 181,35~475, 
495,522,527,529,535,543,579,604,607,628, 
647,648,655,672,673,679,702,716,722,726, 
734,735,744,782,785,786,806,813,835,843, 
854,855,895,905,913,936,942,968, 1012, 
1021, 1057, 1066 1067, 1070, 1074, 1092, 1101, 
1127, 1130, 1147, 1237, 1248 

440,469,503,535,559,579,722,738,798,814, 
818,937,957, 1012, 1071, 1128 

80,147,359,460,502,593,656,729,815,841, 
951,997, 1082, 1106, 1108, 1131, 1134, 1147 

129,207,487,735,739,746,805,811,841, 
1162 

878, 994, 1067, 1075, 1082, 1237, 1108, 1128, 
1147, 1153 

749,812,879,883,949,985, 1048, 1068, 1069, 
1072, 1085, 1098, 1131, 1159, 1163, 1173, 1187, 
1188, 1189, 1196, 1198, 1199, 1222 

875, 961, 1022, 1051, 1132, 1133, 1181, 1197, 
1218, 1273 

336,356,580,655,716,722,738,835,894,997, 
1024, 1099, 1238 

13,82,83,336,359,545,647,655,679,698, 
716,722,738,806,829,894,970, 1021, 1127 

280,327,468,512,579,593,648,726,735,738, 
761,803,815, 997, 1034, 1071, 1075, 1233 

356,580,722,738,754,835,860,997, 1024 

13,259,359,607,698,722,829,970, 1021, 
1193, 1236, 1263 

359,491,726,848 

242,494,517,602,698,738, 1178, 1191 

202 

805, 848, 1075 



SUBJECT INDEX 

0 Pollution, Air Quality and lndoor Climate - continued 1 . 

Radon: 

radioactivity in buildings in general 

measurement of radon in buildings and 
materials 

methods for the reduction of radon 
concentrations 

Measurement of indoor climate 

Health risks from air pollution 

Human comfort in buildings 

15 

71, 96,268,273,510,532,536,537,632,654, 
733,818 

69,232,280,351,352,492,507,523,528,530, 
531 , 539,540,588,594, 604,626, 629,633, 634, 
636,638,640,648,678,726,740,748,758,775, 
815,898,909,952,997,998 1084, 1091, 1126, 
1140, 1173, 1174, 1201, 1220, 1227, 1232, 1252 

96,452,493,506,521,528,538,640,658,698, 
769,807,851,896, 1140 

721,736,809,884 

757,758,809,815,841,860, 1021 , 1024, 1147, 
1241 

825,865, 1240 1262 



SUBJECT INDEX 

11. Moisture and Humidity 

Necessary levels of humidity and ventilation needs 

Measurements of air infiltration and humidity 

Pressurization test and humidity 

Estimation of air change rate by measuring 
humidity 

Condensation problems: 

general 

roof/attic 

walls 

windows 

joints 

Methods for reducing humidity 

Modelling moisture flow 

Correlation of window opening and humidity 

Modelling aspects of condensation 

Effects of moisture 

16 

13, 18, 34, 49, 80,261,369,591, 1192 

143,267,506,558,674 

42,569 

54,144 

249,344,362,648,663,694,915,955, 1161 

235,300,377,442,451,466,600,849,966, 
969, 1027, 1145 

63,461 

218,467 

378 

80,511,591,652,680,694,955,966, 1030, 
1213 

138, 195 

1, 39,223 

675,696,920 

715 



12. Occupancy Effects 

Frequency of opening windows 

Effect on energy consumption 

Opening doors 

Effect of open windows on ventilation 

SUBJECT INDEX 

17 

1, 15,3~ 131, 22~223, 261,541,625,904, 
1029, 1104 

6,81, 221,236,274,625,950, 1004, 1026 

9,220,275 

151,817,903,950, 1023, 1026, 1142, 1164 



SUBJECT INDEX 

13. Instrumentation and Measurement Techniques 

Pressurization methods 

Measurement of wind pressure 

Techniques for wind tunnel measurements 

Acoustic detection of air leakage 

Thermography 

Probe for ventilation rate in models 

Window probe (for air flow) 

Measurement of radon 

Temperature probe 

Mobile laboratory 

Measurement of air flow 

Spires (for wind simulation) 

Manometer 

18 

44, 9~ 164,175,185,237, 24~ 263,311,418, 
450,463,508,522,585,610,712, 1105, 1138, 
1175, 1216 

97,188,231,294,310,313,386,443,449,606, 
644,745 

158,201,276,295,382,386,388,393,455,472, 
481,533,534,542,551,553,689,719,772,776, 
887 

208,659,683,690 

227, 1090, 1216 

225,392 

432 

516,524,532,594,596,630,631,635,723,740, 
1084, 1220 

44 

258,581, 1076 

662,697,787,826,832,839,866,906,943, 
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