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Subject Index

A

ACH (Air changes per hour) (see Air
exchange measurements)

Air exchange (see also Air exchange
measurement, Air leakage
measurements), 36, 61-69,
70-97, 399, 400

Following retrofit, 42-43 (Table 3,
Fig. 5), 86, 265-267

Retrofit, Navy family housing,
Mechanics manual, 296, 297
(Fig. 1)

Swedish standard SP1977:1, Na-
tional Swedish Authority for
Testing Inspection and Me-
trology: Standard method de-
scription, 400

Air exchange measurements (see
also Perfluorocarbon tracer
system), 399-405

Air changes per hour (ACH), 240
(Equation 14), 295

Equations (15-22), 246-247

In high-rise office buildings, 137
(Fig. 1), 138, 139 (Figs. 2-3),
148, 149

In passive perfluorocarbon tracer
system, 203, 220-221

Results and discussion, 222-226
(Fig. 6, Tables 5-8)

In pressurization testing, 275-277
(Table 5)

Infiltration and exfiltration, 71,
240 (Equation 14—ACH),
247-249 (Fig. 13, Table 21)

Mechanics’ handbook, Navy fam-

ily housing, 296

Air exchange rates (see Air exchange
measurements, Air infiltra-
tion measurement, Air leak-
age measurement)

Air filtration (see Air infiltration)
Airflow measurement (see Air ex-
change measurement)

Airflow resistance

Of common building materials,
373 (Table 1)

Air-handling equipment, large fed-
eral buildings, 185

Air infiltration/exfiltration (see also
Air leakage, Airtightness, In-
filtration, Pressurization/de-
pressurization, Perfluorocar-
bon tracer systems), 33,
61-69, 315

BNL classic comparison house,
308 (Table 1)

Caused by exhaust fan/ventilation
system operation, 315

Central duct fan, 62

Effects on energy use, 70, 316

HVAC systems, 62

In large federal buildings, 184,
195 (Fig. 4)

Infiltration models (PFT systems)
(see also Air infiltration mea-
surement), 260-261

Infiltration reduction, 265

In military aircraft hangers, 121

In high-rise office buildings, 151
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426 MEASURED AIR LEAKAGE OF BUILDINGS

Air infiltration/exfiltration (cont.)
In large federal office buildings,
162, 163, 164-165 (Fig. 10),
184
Infiltration versus wind speed,
166, 167 (Figs. 10-11), 168,

169 (Tables 3-8), 170 (Tables

9-10)
In military aircraft hangars, 121
In passive solar homes, 46-60
Mechanically induced, 345
Reduction, 266, 295, 312
Retrofitting, to reduce rate, 34
Stack-induced infiltration, 197,
313, 315, 327, 328, 332, 333
(Equations 16, 21), 345
Model for Swedish houses, 386
Temperature, effects on infiltra-
tion, 93, 327
Model for Swedish houses, 386
Tracer gas testing, 61, 73, 386
Tracer leakage area, 8-10 (Tables

1-4), 15, 61-69
Vent-induced infiltration, 332,
386

Wind effect, 71, 93, 315
Wind-induced infiltration, 327,
330-333 (Equations 11-16,

21), 345
Model, Swedish houses, 386,
387

Air infiltration barrier, 305, 306, 360

Advantage, discussion 311

Air leakage before and after instal-

lation, 309 (Fig. 2)

Function in relation to building

envelope, 307
Air infiltration measurement

Blower doors
Accuracy, 273 (Tables 3-4)

Tracer gas testing, 285, 387 (Ta-

ble 10)

Used to find air leaks, 265-266,

274, 285-286 (Table 9)
In Brookhaven house, 257 (Fig.
15)

In industrial buildings, 106-117

Use of tracer dilution method,
107

In large federal office buildings,
162-163, 164-165 (Fig. 10),
184

Dependence on inside-outside
temperature, 240 (Fig. 10),
365

Exfiltration rate, Equations 15-
22, 246-247 :

Measured data, results, 170-
171 (Tables 11-13), 172-173
(Tables 14-17)

Measured ventilation rates,
174-179 (Figs. 12-20), 180-
183 (Fig. 21, Tables 19-20)
Passive perfluorocarbon
tracer system, 203

In military aircraft hangars, 132-
33 (Table 7)
In residential buildings

Dual Infiltration Reduction Ex-
periment (DIRE), 265

Modular Retrofit Experiment
(MRE), 98 single-family
houses, New Jersey and New
York, 265

New Zealand, 365

Study of two test houses, 34, 35
(Fig. 1)

Sweden, discussion, 397

Models, 1, 2, 55, 197 (Table 5),
334, 384

Behavior over a range of infiltra-
tion rates, 538

Comparison of average mea-
sured and predicted infiltra-
tion, 342 (Table 3)

Histograms, 337-341 (Figs. 6-9)

Modular Infiltration Test Unit
(MITU), comparison with
LBL model, 343 (Table 4),
343 (Figs. 10-11)

Multi-zone residential, 260, 261

Natural infiltration and pressur-



ization testing
Kronvall and Persily (KP),
274-275 (Fig. 1, Equations
3-4)
Lawrence Berkeley Labora-
tory (LBL), 274 (Equation
2), 325, 342, 379
LBL modified for Swedish
homes, 384, 386
Predicted infiltration com-
pared to MITU data, 336,
337
Predicted rates sensitive to
site exposure details, 365
Prediction models, 379
Summary of model, 332, 333
(Equations 17-23), 346
Tracking ability, 337
Review of European research into
airtightness and air infiltra-
tion measurement tech-
niques, 407-415
Discussion, 414
Short-term, 333, 334 (Fig. 1)
Weather correlation, 239 (Table
18), 240 (Equation 14), 259
Wind speed, 241 (Fig. 11), 342,
385
Air leakage (see also Air exchange,
Airflow, Air infiltration, Air-
tightness)
Aircraft hangars, military, 120
Airflow sources (leakage open-
ings), 378 (Tables 3-4)
Construction joints, 376
Doors and Windows, 374, 375
(Fig. S)
New Zealand standard NZS
4211, 376
Services entry, 376
Blower door measurements, 266-
289 (Tables 9-11)
BNL classic comparison house
(CCH), 308, 309
Building envelope characteristics,
374
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Ceilings, 247
Characteristics, 5-16
ELA (Effective Leakage Area),
269 (Equation 2), 349 (Equa-
tions 1-3)
Electric residential heating sys-
tems, 73
Exfiltration rates (Equations 15-
22), perfluorocarbon tracer
systems, residential house
tests, 246-247
Federal buildings, 184
Fossil fuel-fired residential heating
systems, 73
House tightening
Humidity ratio in relation to, 30
(Fig. 8)
To effect energy savings, 269-
272 (Tables 1-3)
Industrial buildings, 101-105
Measurements
ASTM E741-80: 121
ASTM E779-81: 348
Blower door measurements to
determine building tightness,
348
Canadian compared to U.S.,
361
Pressurization/depressuriza-
tion, 349, histogram, 353
(Fig. 1)
ASHRAE/DOE conference
(LBL report LBL 94160),
364
Correlation of flow exponent
with specific leakage, 362
(Fig. 6)
Discussion, 364
Random variability, suggested
research, 361
Related to house envelope con-
struction, 350, 354
Test houses, sample of 711
houses, frequency distribu-
tion for specific leakage
and flow exponent, 355
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Air leakage (cont.)
Test houses (cont.)
(Fig. 2)
Variability with age, 356 (Fig.
3)
Office buildings, high-rise, 140-
141
Perfluorocarbon tracers, 203
Leak tightness constant, 240,
241 (Equation 14)
Residential buildings, 348-364
Data base, 341 (Table 1)
New Zealand, 365
Swedish houses, 384, 404
Discussion, 406
Retrofit
Air leakage report form, 298
(Fig. 2)
In Navy family housing, 294-
297 (Fig. 1)
Air change rate for 34 units,
300 (Fig. 49
Demonstration results, 299
(Table 1)
Handbooks, 295, 296
Retrofit experiments, 266-269
Sealed combustion furnaces (mo-
bile homes), 73
Sealing, to reduce air infiltration,
313
Seasonal variation, 17
Moisture content of wood fram-
ing, 27-28 (Figs. 6-7)
Outdoor temperature and hu-
midity ratio, 24-27 (Figs. 4-
S)
Shell tightening, 267, 268, 269
Sherman air leakage model, 5, 8,9
Sites, in Navy family housing, 301
(Fig. 5), 302
Structures, effects of air leakage
On duct fan operation in HVYAC
systems, 62 (
On uninsulated, insulated or
poorly insulated, 5-16

Summary of papers, ASTM STP
904, 416-422
Testing
Dual Infiltration Retrofit Ex-
periment (DIRE), 267
ELA (Equivalent leakage area),
applied in sealing, 314
Modular Retrofit Experiment
(MRE), 267
Navy family housing, 302
Results, conventional houses,
319, 310 (Table 1)
ELA, 321 (Table 2)
Results, Flora Place houses,
319, 321 (Table 3)
To evaluate effectiveness, 318,

319
Tracer data, naval housing, 12~
15
Weatherization studies, 247, 259,
295

Air leakage management manual,
for Navy family housing, 295
Air leakage rate
ASTM Standards
E741-80: 121
E741-83: 75
Measured versus predicted, 5-16,
314, 325
Measurement
Reduction, 265, 266, 295
Use of infrared thermography,
267
Use of pressurization to facili-
tate, 265, 410
Air pollution, 35, 61
Bedroom above attached garage,
66 (Fig. 1)
Air quality ,
Indoor, 33, 61, 70, 312, 400, 408
Infiltration rate, effect on, 34
Measurement
Blower fan measurements, 62
Duct fan measurements, 62
European research, 410, 411



Perfluorocarbon tracer system,

203
Airtightness (see also Air leakage),
407, 409

Common building materials, air-
flow resistance, 373 (Table 2)
Construction, 408
Correlation models, 29 (Table 4)
Design details, influence on, 371
(Fig. 4), 372
Detached houses, seasonal varia-
tion in, 17, 18
Energy use, relation to, 33
Federal buildings, large, 184
Humidity, effects of, 18
HVAC systems, pressure measure-
ment, 62
Literature review, 407-415
Measurement, 366, 408
Navy family housing, discussion,
303
Passive solar homes, measurement
in, 46-60
Research, European, 408
Residential buildings, 348, 360,
361, 407
Blower doors, pressurizing, 37,
43, 348, 349
Canadian versus U.S. testing,
361
Test houses, 18-21 (Table 1,
Figs. 1-2), 36-37, 61-69
Measured leakage, correla-
tion of residuals with pres-
sure, 369 (Fig. 1)
New Zealand, 365
Air change rates, histogram,
370 (Fig. 3)
Sweden, 385, 389, discussion,
397
Wind influence
On air leakage, 24 (Fig. 3)
Repeatability test, 22, 23 (Table
2)
Aircraft hangars, military
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Air teakage, 120
Ambersorb (see Perfluorocarbon
tracer system, CATS)
ASHRAE 62-81: 180 (Table 19)
Smoking requirement
Window leakage standard, 193
ASTM COMMITTEE E-6 on Per-
formance of Building Con-
struction Standards, E779-
81: 8
ASTM STP 606: 1
ASTM STP 719: 1
ASTM standards
E741-80: 121
E741-83: 75, 161
E779-81: 136
ASTM Subcommittee E06.41 on In-
filtration Performances, 1
Attic, source of air leakage, 247

B

BATS (see Perfluorocarbon tracer
systems)
Blower doors, 62
Use to find air leakage, 266-268,
348, 382
Accuracy, 273 (Tables 3-4), 382
Airtightness data, 380 (Table 5)
ASTM E779-81: 348
Tests, 36, 61-63, 86-87, 350,
368
Reproducibility, 368 (Table
1)
Summary, New Zealand resi-
dential buildings, 382
BNL/AIMS (see Brookhaven Na-
tional Laboratory Air Infiltra-
tion Measurement)
Brookhaven National Laboratory Air
Infiltration Measurement
System (BNL/AIMS) (see
also Perfluorocarbon tracer
system), 204, 232-233 (Table
13a-b) :
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Perfluorocarbon tracer (PFT) con-
centration, 249 (Table 21)
Building construction
Aircraft hangars, military, de-
scription, 122-127 (Tables 1-
3)
Building envelope
Conventional comparison house
(CCH), 308
New Zealand, 365
Pressure differences, calcula-
tions for Swedish houses, 386
Use of house doctor procedure
for energy conservation, 267
Building site measurements, New
Zealand, 365
Common building materials, air-
flow resistance, 373 (Table 2)
Concrete tilt slab Wherry units,
Navy family housing, 301
Conventional comparison house
(CCH), air infiltration bar-
rier, 307, 308
Federal buildings, description,
152-153 (Table 1), 154-155
(Figs. 2-3), 156-157 (Figs. 4-
5), 158-159 (Figs. 6-7) 160-
161 (Figs. 8-9), 184, 187-189,
198
Industrial buildings
Concrete frame, prefabricated,
102
Steel frame, sheet metal at-
tached with thermal insula-
tion, 102
Technical descriptions, 104-105
(Table 1), 110-111 (Table 1,
Fig. 2)
Naval housing
Corey unit, 11, 12 (Fig. 3), 13

(Table 6)

East Tennessee, 31 houses, 61-
69

Great Lakes Naval Training
Center, 301

Lexington Terrace, 13, 14 (Fig.
4)
Norfolk, Virginia, 13
Pensacola, Florida, 11 (Table 5)
Willoughby Bay housing units,
7, (Figs. 1-2)
Office buildings, high-rise, 135
National Bureau of Standards
Administration Building De-
scription, 138 (Table 1)
Residential
BNL, Colonial, New England
Cape Cod
One-, two-, three-zone types,
252 (Fig. 14), 253 (Table
23)
Passive solar housing, 46-60
Ranch style, 304
Two-zone, ventilated with
separate HVAC systems,
217-218, perfluorocarbon
tracer systems (Fig. 5)
Sample, 711 houses, effect of
vapor barriers on air leakage,
357, specific leakage by age,
construction type, flow expo-
nent, 358-359 (Figs. 4-5)
Swedish houses, 290, 291
Building envelope (see also Building
construction, Pressurization)
Airtightness measurements, 366
Function in relation to air infiltra-
tion barrier (AIB), 307
Residential housing, pressuriza-
tion tests, 350
Swedish housing, 395, 404
Airflow model, 400, 401 (Fig. 1)
Application, 402
Calculations for pressure differ-
ences, 386
Use of house doctor procedure for
energy conservation, 267
Building materials, common, airflow
resistance, 373 (Table 2)
Building ventilation (see Heating,



ventilation and air condition-
ing)

Buildings, Industrial (see Building
construction)

Buildings, Residential (see Residen-
tial buildings, Building con-
struction)

C

Canadian General Standards Board,
ventilation air quantity re-
quirement, 317

Capillary adsorption tube sampler
(CATS) (see Perfluorocarbon
tracer system)

CATS (see Perfluorocarbon tracer

system)

CCH (see Building construction,
conventional comparison
house)

Ceilings, air leakage, 247
Climate, effect on house construction
in relation to air leakage, 357
Combustion heating, 70-97
Commission of the European Com-
munities
Energy conservation research pro-
gram, 409
Concrete frame industrial buildings,
prefabricated, 102
Pressurization measurements,
results, 104 (Table 1)

D

Dampers sealed in plastic
Effect on infiltration rates in fed-

eral buildings, 197-198

Depressuriztion (see Pressurization/
depressurization)

DIRE (Dual Infiltration Reduction
Experiment), 265

Duct fans, in HVAC systems, 61-62
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Ductwork, central heating systems
(see Heating, ventilating and
air conditioning)

Ductwork leakage, 61-69

E

Electric heating, 70-97 (see also
Heating, ventilating and air
conditioning systems)

Electron capture detector (ECD),
205

Energy, U.S. Dept. of, Passive and
Hybrid Solar Energy Divi-
sion Contract DE-AI101-
76PR06010, 58

Energy conservation, 120, 121, 267-
269, 295, 395

Air infiltration barrier, 304, 305

Energy savings in classic com-

parison house (CCH), 310

Air leakage sealing, 313

Blower door tests, 285

Building envelope, 396

By reduction in air infiltration,
278-284, (Equations 5-6, Ta-
bles 6-8)
By reduction in air leakage, Navy
family housing, 294, 302
Dual Infiltration Reduction Ex-
periment (DIRE), 284

European research program, 409

Navy family housing, 301

Use of ‘‘house doctor’’ procedures,
265-266

Energy consumption, 36

In relation to air infiltration bar-
rier, 309

In relation to infiltration, 93, 304,
305

Ranch-style house, 304

Energy efficiency (see Energy conser-
vation)

Energy savings (see Energy conserva-
tion)
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Environment, 36
Equations
PFT measurement
ACH, 14
Air exchange rates, 15-22
Tracer concentrations, 1-12
Equipment, air handling (see Air
handling equipment)
Exfiltration (see Air exchange rate,
Air infiltration)

F

Factory buildings (see Industrial
buildings)
Fan pressurization/depressurization
(see also Airtightness)
HVAC duct systems, 62-63
In federal buildings, 184
In industrial buildings, 102
In Navy family housing, 294
Measurements, 5-15, 17, 43, 62
Naval housing, 5-15
Office buildings, high-rise, 136
Passive solar homes, 47
Residential buildings, 348, 349
(ELA Equations 1-3)
Results, 38-39 (Figs. 3-4)
Swedish houses, 396
Tests, 17, 22, 37, 62
Tracer gas decay, 63
Federal buildings (see Building
construction, Fan pressuriza-
tion, Pressurization measure-
ments)
Flowmeter, 103
Fossil fuel-fired heating system (see
Heating, ventilating and air
conditioning systems)
Freon 12 tracer (see Tracer gas stud-
ies)
Fumes (see Hazardous fumes)

G

Gadzo blower door assemblies. (see
Blower doors, Pressurization
measurements)

Gas chromatograph, 203

Electron-capture, 121
Use in Perfluorocarbon tracer sys-
tem, 210, 211, 213, 214

Gas chromatographic analyzer

Gas decay rate (see Tracer gas stud-
ies)

Gas-fired heating systems (see Heat-
ing, ventilating and air condi-
tioning systems)

Great Lakes Naval Training Center,
Air leakage reduction in fam-
ily housing, 294

H

Hazardous fumes from HVAC duct-
work, 68

Heat exchanger, 33, 36, 44, 61

Heat loss due to air infiltration, 313

Heat pump, 72

Heating (see Combustion heating,
Electric heating)

Heating, ventilating and air condi-
tioning systems (HVAC) (see
also Building construction,
Airflow, Air infiltration)

Air quality, 61-62

Central ductwork systems, 62

Electric and combustion, 76-77
(data, unnumbered tables)

Fossil fuel-fired system, 73

Hydronic gas-fired systems, 84

Hydronic oil-fired system, 84

Hydronic (perimeter) systems, 153

Literature review of different types
of systems in relation to infil-
tration, 75-95

Natural gas-forced air



Perfluorocarbon tracer system,

203

High-rise office buildings (see Build-
ing construction, Office
buildings, Pressurization
measurements)

Humidity, Indoor, in relation to air
leakage, 30-31 (Figs. 8-9)

Humidity ratio, outdoor, 24-27
(Figs. 4-5)

In relation to air leakage, 30-31
(Figs. 8-9)

Hydronic heating systems [see Heat-
ing, ventilating and air condi-
tioning (HVACQ)]

I

Industrial buildings
Air leakage, measuring equip-
ment, description, 101
Infiltration, 106

Induced-pressure measurements
(see Pressurization measure-
ments)

Infiltration [see also Air exchange,
Air infiltration, Airtightness,
Heating, ventilating and air
conditioning (HVAC) sys-
tems}), 76-89, 399-405

Air changes per hour (ACH) PFT
Equation 14, 240
Aircraft hangars, military, 120
McClellan Air Force Base, Cali-
fornia, 126, 127 (Table 3)
Minot Air Force Base (AFB),
North Dakota, 124 (Table 2)
Naval Air Rework Facility
(NARF), Norfolk, 122, 128-
130 (Tables 1, 5-6)
Naval Air Station (NAS), Bruns-
wick, Maine, 128-129 (Table
4)
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ASTM
STP 719: 1
Subcommittee E06.41: 1
Heating systems, Electric and
Combustion, data, 76-79
Heating systems, literature review,
75-93
Industrial buildings, 106

Descriptions of test buildings,
110-111 (Table 1, Fig. 2)

Test conditions, 112-113 (Table
2, Figs. 3-4)

Leakage areas, uncertainty in cal-
culation, 10, 197

Literature review, different heat-
ing systems, 75-93

Measurement, 1, 122, 197, 396

Models

Appendix, 260-261

Infiltration rate prediction, 379,
381 (Fig. 7)

Lawrence Berkeley Laboratory
(LBL), 325, 327, 379, 381
(Fig. 7)

National Research Council of Can-
ada, 184

Pressurization measurements and
weather conditions

Equation, 54-55 (Tables 2a-b)

Passive solar homes
Tracer gas decay technique,

49
Weather conditions, effects
on, 50 (Fig. 2, Table 1)
Reduction, 265
Swedish residential houses, 385
Infiltration research, 407-41S5
Infrared thermography (see also Air
leakage)
Use in conjunction with blower
door to discover air leakage,

267
Institute for Building Research, data
on residential infiltration
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rates for different types of
buildings and heating sys-
tems, 76-83

Institute of Gas Technology, infiltra-
tion rates, 75

Insulation, industrial buildings, 102

International Council for Building
Research, 408

L

Lawrence Berkeley Laboratory (LBL)
infiltration model, 325, 327
Leakproofing of ductwork, 68
Literature review, airtightness and
air infiltration measurement
techniques, 407-415
Literature review, infiltration in dif-
ferent heating systems, 75-93

M

Magnehelic pressure gage, 62

McClellan Air Force Base, Califor-
nia, 126

Mechanical ventilation system (see
Air infiltration, Airtightness,
Ventilation)

Military aircraft hangars, air infiltra-
tion (see Air leakage, Aircraft
hangars, Air infiltration)

Minot Air Force Base (AFB), North

Dakota, 124

Mobile Infiltration Test Unit
(MITU), 327, 343

Modular  Retrofit = Experiment
(MRE), 265

Multizone modeling, perfluorocar-
bon tracers, 203
Moisture (see also Humidity)
Airtightness, effect on, 32, 37
Content, measurement, 21, 400

Of wood framing, seasonal vari-
ation in, 27-28 (Figs. 6-7),
317

Damage, 6, 317

N

National Bureau of Standards, 58

National Research Council of Can-
ada

Infiltration model, large build-

ings, 184

National Testing Institute (see Swed-
ish National Testing Institute)

Naval Air Rework Facility (NARF),
Norfolk, 123, 128-130 (Table
S)

Naval Air Station (NAS), Brunswick,
Maine, 128-129 (Table 4)

Naval housing (see Building con-
struction)

Nordtest, 101, 102

0

Office buildings (see Air infiltration,
Building construction, Pres-
sure measure, Ventilation)

Office of Navy Family Housing, Air
leakage reduction program,
294

P

Passive sampler (see Perfluorocar-
bon tracer system)
Perfluorocarbon tracer system (PFT)
(see also Pressurization/de-
pressurization)
BATS (Brookhaven atmospheric
tracer sampler), 210
BNL/AIMS (Brookhaven Na-
tional Laboratory/Air infil-
tration measurement system),



field use, 232-236 (Tables
13a-b, 14a-b)

Comparison with other tech-

niques, 235, SFs, 236 (Ta-

bles 15~16)
National Association of Home
Builders, conventional

comparison house, 238,
239 (Table 18)
Sample of home air infiltration
rates, 236-238 (Fig. 9, Table
17)

CATS (Capillary adsorption tube
sampler), 207-210, 227, 228
(Tables 10-11)

Description, 203-207

Gas chromatograph, 210-211 (Ta-
ble 2), 213 (Tables 3a-b),
258

Calibration, 214

Performance, 229-231 (Figs. 7,
8)

Plumbing and valving, 212, 213
(Fig. 4)

Infiltration models, 260, 261

Radon results, 219, 254, 255

Two-three zone, N-zone cases,
218-220

Tracer concentration, 217-219,
231 (Equations 1-12), 263,
264

Tracer samplers

Passive, capillary adsorption
tube sampler (CATS), 207-
209 (Figs. 2-3)

Programmable, Brookhaven at-
mospheric tracer sampler
(BATS), 210

Tracer source, 206 (Table 1) (Fig.
1)

Calibration, 225 (Table 7)

Effect of temperature, 207, 225,
227 (Table 10)

Performance, 223-225 (Tables
5-6)
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PFT (see Perfluorocarbon tracer sys-

tems)

Prefabricated concrete frame indus-

trial buildings, 102

Pressurization/depressurization (see

also Air infiltration measure-
ment, Air leakage reduction,
Perfluorocarbon tracer sys-
tem), 399-405
ASTM pressurization test E779-
81: 5, 8, 348
Federal buildings, 184, 185
Results, in relation to air in-
filtration rates, 195, 196
(Fig. 4)
Industrial buildings, 102
Fan description, 103
Flowmeter, 103
Navy family housing, 294
Blower doors
House doctor procedures to de-
termine air leakage data, 268
(Table 1, Equations 1-2)
Tests, 265
Used to locate air leakage, accu-
racy, 273 (Tables 3-4), 351
Suggested research, 361

Pressurization measurements, 135

Dual Infiltration Reduction Ex-
periment (DIRE), 265
Duct leakage areas, 61-69
Effected by age and construction
of buildings, 360
Evacuation
Using blowers to equalize pres-
sure, 8-11 (Tables 1-5)
Factory buildings, 107
Federal buildings, 184-200
Compared to other types of
homes, 52
Pressurization test results, 48,
49 (Fig. 1), 51 (Fig. 3), 53
(Fig. 4)
Using sulfur hexafluoride (SFs),
48
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Pressurization measure (cont.)

Weather conditions, Equation,
54-55 (Tables 2a-b)
Federal buildings, large, 184 (see
also Building construction)
Airflow rate, 186
Test equipment, 186
Whole building pressurization,
187
Results, 180-191 (Tables 1-2,
Figs. 2-3)
Flow equation under windy condi-
tions, 22
Freon-12 tracer, 68
Gadzo blower door assemblies, 6,
8-11, 61-69
HVAC systems, 62-63
Induced, 5, 6, 62-63, 135, 137,
186, 196
Industrial buildings, 101, 102
Equipment, 102
Fan, Axico, 103
Tests, 102
Tracer gas, 102
Military aircraft hangars, 120

Modular Retrofit Experiment
(MRE), 265

Naval housing (see Building Con-
struction)

Office buildings, high-rise, 135,
138

Single-floor depressurization,

142 (Fig. 4)

Passive solar homes, 47, 52-53
Flow rate, equation, 48
Infiltration measurement in re-

lation to weather conditions,
50
Infiltration rates compared to

other types of homes, 46

Perfluorocarbon tracer systems,
203-264

Swedish houses, 384, 396, 399,
402, 403 (Table 1), 404

R

Radon, 400
Two-zone houses, perfluorocarbon
tracer systems, 218-219
Randon concentrations, 248
Residential housing (see Air ex-
change, Air infiltration, Air-
tightness)
Retrofit, 86, 265-267
Fan pressurization/depressuriza-
tion results, 38, 39
Procedure, Navy family housing,

302
S
Sealing measures, air leakage, 312
Shell tightening

For Energy conservation, 266-269

Sherman air leakage model (see Air
leakage)

Single-cell industrial buildings (see

Air infiltration, Industrial
buildings)

Smoking requirement, ASHRAE
62-81: 180

Solar Energy Research Institute, 46
Solar homes, passive (see also Pres-
surization measurements,
Passive solar homes)
Air infiltration and airtightness,
46-60
Airtightness measurement tech-
niques, actual performance
Pressurization testing, 46, 47
Model predictions, 55-57 (Ta-

ble 3)
Thermal performance evalua-
tion, 46
Tracer gas testing, 46, 47, 86,
120
Space heaters, gas or kerosene, CO
from, 254



Stack effect, in air exchange, 72,
197, 313

Steel frame industrial buildings, 102

Pressurization measurement re-

sults, 104 (Table 1)

Sulfur hexafluoride (SF;) (see Pres-
surization measurements)

Swedish Building Code, 101

Swedish Institute for Building Re-
search, 400

Swedish National Testing Institute,
101

T

Temperature, 24-27 (Figs. 6-7)
Difference between inside and out-
side air, effects on air ex-
change, 71, 365
Induced infiltration, federal build-
ings, 196
Tennessee East test houses (see
Building construction)
Thermal insulation, industrial build-
ings, 102
Thermal integrity,
buildings, 185
Tracer concentration decay, 5
Dilution method, 5-6, 48
Industrial buildings, single-cell,
107, 112-114, 118, 119
Military aircraft hangars, 121
Portable gas monitor, 6, 121
Test, ASTM E741-83: 16
Tracer gas studies, 36, 37, 40, 41
(Table 1), 44, 309
Air bag technique, 48
Aircraft hangars, military, 122,
124-126 (Tables 2-3)
Decay, 266
European research, literature re-
view of air infiltration mea-
surement techniques, 407
Federal buildings, large, 185

large federal
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HVAC systems, 61-63 (Table 1),
74, 86, 87
Blower door measurements, 62,
73, 74
Duct fan operation, 62
Induced pressure measure-
ments, 63 (Table 2)
Industrial buildings, 101, 102, 103
(Fig. 1), 108
Airflow calculations, formula',
102
Tracer gas measurements, 108,
109 (Fig. 1)
Nitrous oxide system, 108
Results, 104, 114-117 (Tables
3-5)
Sulfur hexafluoride (SFg) sys-
tem, 108, 120, 121
Test conditions, 112-117 (Ta-
ble 2, Figs. 3-5)
Office buildings, high-rise, 133,
137
Tracer gas measurements, 143-
149 (Table 2), 151
Office buildings, large federal, 163
Passive solar homes, 48, 49
Tracer gas measurements, 62,
73, 74
Perfluorocarbon tracer system,
203, 214-216
Exfiltration rates, 217 (Table 4)
Swedish residential houses, 385,
399, 402, 404, 405 (Fig. 2)

v

Vapor barrier, 360, 361
Ventilation [see also Heating, venti-
lating and air conditioning
(HVAC), Air infiltration],
151, 162, 317
Effect on infiltration, 345
European research survey, 408
(Table 1)
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Ventilation (cont.)
Review of air infiltration mea-
surement techniques, 407
Industrial buildings, 106
Office buildings, 135, 151, 162,
174-179, 181, 182
Perfluorocarbon tracer system for
buildings, 203
Swedish houses, 389
Measured rates, 390 (Fig. 1),
391 (Fig. 2), 392 (Fig. 3), 393
(Fig. 4), LBL model parame-
ter values, 393 (Table 4)
Measured rates versus
dicted, 394 (Fig. 5)
Mechanical ventilation system,
395
Predicted rates, 395 (Table S,
Fig. 6)

pre-

w

Weather conditions (see also Infil-
tration, Pressurization mea-
surements)

Effects on air infiltration, 37, 48,
50, 195
Effects on air leakage, 17, 48

Aircraft hangars, 123
Large federal buildings, 195
Weatherization, 203, 259
Willoughby Bay housing units (see
Building construction)
Wind
Aircraft hangars, 123
As a cause of infiltration, 71, 313,
381
As a cause of variations in pres-
sure, 22, 71
Classic comparison house, 310
Federal buildings, 196
Wind speed (see also Air infiltration)
Federal buildings, large, 168, 169
(Tables 3-8), 170 (Tables 9-
10), 179, 180 (Figs. 20-21),
200
Related to Blower door pressuriza-
tion testing, 285-287
Related to infiltration rates in
perfluorocarbon tracer sys-
tems, 241 (Fig. 11)
Related to retrofit of Navy hous-
ing, 295
Windows, air leakage
Pressure testing in federal build-
ings, 192-194 (Tables 3-4)
Residential, 247, 266





