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NOTICE 
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quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
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appeals on matters relating to the content of the document, write to the Secretary, Standards Council. Na- 
tional Fire Protection Association, Batter~a'narch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal. State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December  3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licens ing  Prov i s ion  

This document is copyrighted by the National Fire Protection Association (NFPA). The terms and con- 
ditions set forth below do not extend to the index to this document. Public authorities and others are urged 
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separately. Those using this method ("adoption by reference") are requested to notify the NFPA (Attention: 
Secretal% Standards Council) in writing of such use. 

The term "adoption by reference" means the citing of the title and publishing information only. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement  on  N F P A  Procedures  
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balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
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NFPA 105 

Recommended Practice for the 

Installation of Smoke- and Draft-Control 

Door Assemblies 

1985 Edition 

This edition of NFPA 105, Recommended Practice for the Installation of Smoke- 
and Draft-Control Door Assemblies, was prepared by the Technical Committee on 
Fire Doors and Windows, released by the Correlating Committee on Building Con- 
struction, and acted on by the National Fire Protection Association, Inc. at its Annual 
Meeting held May 13-17, 1985 in Chicago, Illinois. It was issued by the Standards 
Council on July 12, 1985, with an effective date of August 2, 1985, and supersedes all 
previous editions. 

The 1985 edition of this document has been approved by the American National 
Standards Institute. 

Origin and Development of NFPA 105 

This recommended practice is the result of a multi-year project by the Technical 
Committee on Fire Doors and Windows and is based on the acknowledgment that 
smoke is the principal killer in destructive fires. Historically, "fire doors" have been 
permitted to have such clearances and deflections as would permit the passage of 
relatively great quantities of smoke. Those fire doors, when properly installed, have 
proven to be adequate barriers against the passage of fire but improvement is needed 
to protect against the passage of smoke. This recommended practice was prepared to 
introduce parameters for door performance which will limit smoke spread through a 
door opening. 
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NFPA 105 

Recommended Practice for the 

Installation of Smoke- and Draft- 

Control Door Assemblies 

1985 Edition 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates explanatory material on that 
paragraph in Appendix A. 

Information on referenced publications can be found in 
Chapter 4. 

Chapter 1 In t roduct ion  

1-1 Scope. 
1-1.1 This recommended practice covers the use of door 
assemblies in openings where draft control and the 
passage of smoke are to be governed. Any specific known 
factors affecting any installations may require more 
stringent application of the recommendations in this 
recommended practice. 

1-1.2 This recommended practice does not contain an 
assessment of toxicity. While the use of smoke-control 
doors will be helpful in reducing the flow of airborne 
gases, it is not to be assumed that using this recom- 
mended practice obviates concern over toxic materials. 

1-2" Purpose. This recommended practice is intended 
to assist in the treatment of the problems associated with 
controlling the flow of smoke and gases through door 
openings in buildings. 

1-3 General. 

1-3.1 NFPA 101 ®, Life Safety Code ®, and building 
codes include specific requirements for smoke-control 
door assemblies and should be consulted in every in- 
stance. NFPA 80, Standard for Fire Doors and Windows, 
should be followed when fire door assemblies are used as 
smoke-control doors. 

1-3.2 Consideration should be given to the leakage 
areas of adjacent wall, ceiling and floor assemblies. It is 
generally considered to be of marginal benefit to install 
smoke-control doors in locations where adjacent walls, 
ceilings or floors do not effectively resist the passage of 
smoke. (For additional information see NBS Handbook 
141, Design of Smoke Control Systems for Buildings.) 

1-3.3 When protecting against smoke migration into 
spaces of large volume, a reasonably tight-fitting door 
may be considered adequate because of the relatively 
long time it would take for such a space to become 
smokelogged. Conversely, the average 8-ft high by 4- to 
6-ft wide corridor, however, can become completely 
smokelogged in less than 2 minutes as shown in tests con- 
ducted in California entitled "Operation School 
Burning" where doors were neither tight fitting nor 
gasketed. 

1-3.4" When referring to smoke, this recommended 
practice is primarily concerned with its effect on visibility. 

1-3.5 The temperature of smoke at the door is of 
critical importance. When temperatures get high, the 
responses of doors and any gasketing materials or sealing 
systems used can have detrimental effects on the smoke- 
inhibiting properties of the assembly. According to 
studies, most gasketing materials will give good protec- 
tion up to about 175°F (80°C). Some are resistant to tem- 
peratures up to about 400°F (204°C) before breakdown 
begins. Some intumescent materials activate upon 
reaching temperatures of about 250°F (121°C). 

NFPA 252, Standard Methods of Fire Tests of Door 
Assemblies, permits a l ~ - i n .  (44-mm) thick door to 
deflect up to 2% in. (67 mm). This is unacceptable for 
smoke infiltration protection. Special recommendations 
are made, therefore, for smoke-control doors used in 
locations where fire exposure and hot smoke are con- 
templated. 

1-3.6 Smoke Temperatures.  

1-3.6.1 Smoke temperatures have been described as 
ambient (cold), medium (warm), and high (hot). Where 
one term ends and the other takes effect is not completely 
clear. For purposes of this recommended practice, certain 
assumptions are made. 

1-3.6.2" Hot  Smoke. Smoke exposure where the ex- 
pected temperature of the smoke will be in excess of 
400°F (204°C). 

1-3.6.3" Warm Smoke. Smoke exposure where the ex- 
pected temperature of the smoke will not exceed 400°F 
(204°C) but will be .greater than 125°F (52°C). 

1-3.6.4" Cold Smoke. Smoke exposure where the ex- 
pected temperature of the smoke will not exceed 125°F 
(52 oc). 

1-3.7 Door deflection may be a problem when dealing 
with hot smoke (see 1-3.5). Deflection may occur at 
various temperatures, depending upon the construction 
of the door. Note that fire doors in the United States and 
Canada are tested under neutral or even negative 
pressure, while in typical fires the neutral plane can be 
close to floor level or approximately ~ the room height. 

1-3.8" Smoke management systems both affect and are 
affected by smoke-control doors. Pressurized stair 
enclosures, for example, are more easily engineered when 
leakage through the stair doors is reduced. In other areas, 
pressurization may inhibit smoke flow or dilute amounts 
of smoke so that reasonably tight-fitting doors unrated 
for smoke protection may be entirely appropriate. 

1-3.9 Smoke-control doors should be used with the en- 
tire system taken into account. The amount of leakage 
tolerable will vary according to the degree of compart- 
mentation, wliether smoke management systems are used 
and whether the building is protected by sprinklers. 

1o3.10 The required duration of smoke protection can 
be equated with the path of egress. Evacuation typically 
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starts in a room, progresses through a corridor, perhaps 
passes through a smoke barrier or horizontal exit and 
proceeds through an entrance to the exit which may be a 
stair enclosure, exit passageway or the exit discharge. As 
with fire door assemblies, the longest time of protection is 
generally required at the entrance to an exit with shorter 
durations appropriate for preceding doors. 

This should also be the case with smoke-control doors. 
This is compatible with the protect-in-place concept as 
occupants are expected to be moved from one compart- 
ment to another for protection or, in some cases, pro- 
tected in rooms other than the room of fire origin. 

Occupancies not typical of this scenario include atria, 
malls, open office plans and industrial occupancies. 
Areas of this sort may be adequately protected by 
reasonably tight-fitting doors without specific smoke- 
control door ratings because of the large volume of space 
involved. 

1-3.11 Criteria for rating smoke-control doors reflect 
several areas of compliance. Included are: amount of 
door deflection, limitation of leakage at various tempera- 
tures, protection related to specific volumes of space, and 
duration of protection. Practicality, however, dictates 
against so many variables as to make each assembly dif- 
ferent from another. It is likely then that smoke-control 
door assemblies for cold and warm smoke protection will 
be rated on the basis of a simple air infiltration test with a 
requirement for some sort of on-site verification that 
materials used are of the same construction as those 
tested and the installation is appropriate. 

While not covered in this recommended practice, a 
rating for hot smoke protection should be in connection 
with a fire test and under label service with an in-plant 
follow-up inspection service. 

1-3.12" Complete sealing of doors is not always 
desirable. A disadvantage of complete sealing is the dif- 
ficulty to open or close doors because of pressure differen- 
tial. Some smoke management designs call for some areas 
to be pressurized. A small pressure acting across the full 
area of a door can exert sufficient force to make opening 
a door difficult. A seal must be first broken to equalize 
the pressure on both sides of the door before the door can 
be easily opened. 

1-3.13 Twenty-minute smoke- and draft-control door 
assemblies do not require the hose stream portion of the 
test called for in NFPA 252, Standard Methods of Fire 
Tests of Door Assemblies. Some 20-minute fire door 
assemblies have been tested with the hose stream portion 
of the test. For the purposes of this document, either type 
of assembly is appropriate for use under Section 2-1. 

Chapter 2 Guidelines 

2-1 Fire Door Assemblies Used as Smoke-Control Doors. 
2-1.1" The installation of fire door assemblies is 
covered by NFPA 80, Standard for Fire Doors and Win- 
dows. 

2-1.2 The addition of gasketing materials is also 
covered by NFPA 80, Standard for Fire Doors and Win- 
dows. 

2-1.3 If protection against hot smoke is desired, and 
deflection of the door during the first 20 minutes of the 
fire test results in a gap between the door and the frame 
which will prevent the door from meeting the perfor- 
mance criteria in Section 3-2, then a suitable sealing 
system or gasketing should be provided that will allow the 
door to meet the performance criteria. 

2-1,4 If gasketing or other sealing system is used and 
protection against hot smoke is desired, noncombustible 
gasketing or a suitable sealing system which will not break 
down under hot smoke conditions for a 20-minute period 
should be furnished. 

2-1,5 Gasketing, if used, should not inhibit the closing 
and positive latching of the door. Satisfactory closing and 
latching of the door should be verified after any gasketing 
has been installed. 

2-1,6 For pairs of fire doors used for smoke-control, 
double egress doors (leaves swinging in opposite direc- 
tions) are recommended with the use of either overlap- 
ping astragals or other tested methods which do not 
hinder free use of either leaf. These do not hinder the free 
use of either leaf and a satisfactory seal is provided. 

2-1,7 Pairs of fire doors swinging in the same direction 
should be provided with split or compensating astragals 
adjusted so that closing and positive latching is not in- 
hibited. Gasketing may also be used if the doors have 
been so tested. Use of a center mullion is another alter- 
native provided the required units of exit width in the 
opening are maintained. 

2-1.8 If automatic closing fire doors are used in lieu of 
self-closing fire doors, the release device should be smoke 
actuated. Delay on closing after actuation should not ex- 
ceed 10 seconds. Where appropriate, interconnect with 
other fire alarm, suppression and detection systems. 

2-1.9 Because louvers are normally subject to leakage, 
they should not be used (see NFPA 80, Standard for Fire 
Doors and Windows, paragraph 1-3.2). 

2-2 Non-Fire Door Assemblies Used as Smoke-Control 
Doors. 
2-2.1 Doors used should be substantial and may include 
glazing. 

2-2.2 Frames used should be smoke resistant and of suf- 
ficient strength to support an operating door. 

2-2.3 Non-fire doors should only be used for controlling 
cold and warm smoke. Non-fire doors used for control- 
ling warm smoke should not be equipped with materials 
that would adversely affect the performance of the 
smoke-control door at temperatures less than 400°F 
(204°C). 

2-2.4" Doors should be self-closing or automatic closing 
upon smoke detection. 
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Exception: It is recognized that some codes call for the 
use of 20-minute fire doors or their equivalent and waive 
the requirement for  a door closer. These doors are still 
desired even though a label cannot be provided because 
of  the omission of  a required fire door assembly compo- 
nent. These doors are usually in room-to-corridor loca- 
tions where protection against hot or warm smoke may be 
desired. 

2-2.5 Doors should be hinged in accordance with NFPA 
80, Standard for Fire Doors and Windows. 
Exception: I f  double-acting doors are used, they should 
only be used for  protection against cold smoke. Gasketing 
at the door edge or frame will provide a degree of  smoke 
control. 

2-2.6 Latches should be provided unless the anticipated 
pressures are such that the performance criteria (see Sec- 
tion 3-2) of the door assembly can be achieved without 
latching. 

2-2.7 Gasketing, if used, should be of a type covered in 
NFPA 80, Standard for  Fire Doors and Windows, and 
should not inhibit the closing and positive latching of the 
door. Satisfactory closing and latching of the door should 
be verified after any gasketing has been installed. 

2-2.8 Pairs of doors should be installed in accordance 
with the recommendations in 2-1.6 or 2-1.7. 

2-2.9 Because louvers are normally subject to leakage, 
they should not be used (see NFPA 80, Standard for  Fire 
Doors and Windows, paragraph 1-3.2). 

2-2.10 Operating transoms should not be used. Fixed 
solid transom panels are satisfactory. 

2-2.11 Glazing should be sealed in place and be smoke 
tight. If glazing is used for doors described in the excep- 
tion to 2-2.4, it should be wired glass labeled for fire pro- 
tection and no larger than that tested in the door. 

Chapter 3 Recommended Test 

3-1.3 Temperature has a direct effect on pressure. 
When protecting against warm or hot smoke infiltration, 
this test method in itself may not be completely ap- 
propriate but it provides a uniform and repeatable test 
method. It also provides a standard evaluation of an 
assembly for a pressurized application. 

3-2 Performance Criteria. 

3-2.1" To provide reasonable levels of performance for 
the door application indicated, air leakage rates should 
not exceed the values ]provided in Table 3-2.1 per sq ft of 
door opening. 

Table 3-2.1 
Allowable Air Leakage 

Draft Control Smoke Control t2) 
Door (cfm/sq ft (cfm/sq ft 
Installation door opening) door opening) 

Room to Corridor (l) 5 1 
Area of Refuge (l) 5 1 
Cross-Corridor 1 2 
Stair 11 5 

(1) Includes elevator lobbies and similar areas. 
(2) When installed for smoke control only, the bottom seal provided in 
the test may be omitted due to the neutral pressure plane being located 
in a fire condition approximately t,/3 up from the bottom of the door. 

3-2.2 When an engineering evaluation is performed 
and the volume of space to be protected is known, the 
values in Table 3-2.1 for smoke control may be modified 
to restrict smoke infiltration. 

3-3 Gasketing. Ga,;keting material has been classified 
by several independent testing laboratories. Evaluations 
have indicated that the material investigated does not 
adversely affect the performance of fire doors. It should 
be helpful if such materials could also be evaluated ac- 
cording to temperature resistance. Lacking such evalua- 
tions, the manufacturer should be requested to indicate 
maximum temperatures under which its gasket material 
is effective. Resiliency, durability and cycling should be 
considerations. 

3-1 Air Leakage. 
3-1.1" It is acknowledged that a nationally recognized 
test specifically related to smoke does not exist. However, 
it is believed that limiting door'deflection and requiring a 
tight fit or, if necessary, using gasketing materials will do 
much to provide the protection desired. Testing in accor- 
dance with the test method described in ASTM E283, 
Standard Test Method for  Rate of Air Leakage through 
Exterior Windows, Curtain Walls, and Doors, should 
give satisfactory results when these other factors are also 
considered. 

3-1.2 Each side of a smoke- and draft-control door 
assembly should be tested in accordance with ASTM 
E283, Standard Test Method for  Rate of  Air Leakage 
through Exterior Windows, Curtain Walls, and Doors. 
This test procedure is based on a static pressure applied 
over the entire door assembly. 

Chapter 4 Referenced Publications 

4-1 The following documents or portions thereof are 
referenced within this recommended practice and should 
be considered part of the recommendations of this docu- 
ment. The edition indicated for each reference is current 
as of the date of the', NFPA issuance of this document. 
These references are listed separately to facilitate up- 
dating to the latest edition by the user. 

4-1.1 NFPA Publications. National Fire Protection 
Association, Batterymarch Park, Quincy, MA 02269. 

NFPA 80-1983, Standard for Fire Doors and Windows 
NFPA 101-1985, Life Safety Code 

NFPA 252-1984, Standard Methods of  Fire Tests of  
Door Assemblies 
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4-1.2 Other Publications. 
4-1.2.1 A S H R A E  H a n d b o o k  and  Product  Directory - 
1985 F U N D A M E N T A L S ,  Amer i can  Society of  Heat ing,  
Ref r igera t ing  and  Ai r -Cond i t ion ing  Engineers,  Inc. ,  
1791 Tul l ie  Circle, N.E. ,  At lan ta ,  GA 30329. 

4-1.2.2 ASTM E283-83, Standard Test Method for 
Rate of Air Leakage through Exterior Windows, Curtain 
Walls, and Doors, Amer i can  Society for Tes t ing  and 
Mater ia ls ,  1916 Race Street,  Ph i lade lph ia ,  PA 19103. 

4-1.2.3 Cooper ,  L.Y.,  The Measurement of the Smoke 
Leakage of Door Assemblies During Standard Fire Test 
Exposures, NBSIR 80-2004, Center  for Fire Research,  
Na t iona l  Bureau  of S tandards ,  and  Fire Materials ,  Vol. 
5, No.  4, p. 135, 1981. 

4-1.2.4 Klote, John,  et al, Design of Smoke Control 
Systems for Buildings, NBS H a n d b o o k  141, Center  for 
Fire Research,  Na t iona l  Bureau  of S tandards .  

def lect ion may  need considerat ion.  In a fully spr inklered 
bui lding,  p ro tec t ion  against  hot smoke may  not be neces- 
sary and  the cr i ter ia  for pro tec t ion  against  warm or cold 
smoke may  be appropr i a t e .  

Ment ion  should be made  of the effects of au tomat i c  
spr inkler  pro tec t ion  on smoke. T h e  act ivat ion of  an 
au tomat i c  spr inkler  occurs early in a f laming  fire condi-  
t ion, usually within 5 minutes  or so after  visible f laming  is 
observed.  T e m p e r a t u r e s  immedia te ly  d rop  to almost  am- 
bient ,  smoke is dr iven to the floor and  diffused 
th roughou t  the avai lable  space. Smoke p roduc t ion  rate is 
r educed  as the fire size decreases and the t empe ra tu r e  of 
the f lame p lume  is reduced.  The  t empe ra tu r e  of  the 
smoke is also reduced  to near  ambien t .  Thus,  in a 
spr inklered  bu i ld ing  it may  be app rop r i a t e  to treat  smoke 
as if it were warm or cool. Fewer mi t iga t ing  measures  
may  be taken to control  smoke movement  since the pro- 
duct ion  ra te  of smoke will be reduced.  However,  under  a 
smolder ing  fire condi t ion,  spr inkler  act ivat ion can be 
de layed and  this, too, should be considered.  

Appendix A 

This Appendix is not a part of  the recommendations of  this NFPA 
document, but is included for  information purposes only. 

A - l - 2  T h e  Commi t t ee  hopes this r e c o m m e n d e d  prac-  
tice will be of  assistance to authori t ies  having jur isdic t ion  
and  designers of  bu i ld ing  and smoke m a n a g e m e n t  
systems when smoke-control  door  assemblies are used as 
par t  of the system. 

A-1-3.4 For the purposes of this r e c o m m e n d e d  prac-  
tice, smoke can be considered to be a i rborne  par t icu la tes  
and  gases resul t ing from combust ion.  Therefore ,  to un- 
ders tand  smoke movement  it is only necessary to under-  
s tand  air movement .  Hot  smoke,  however,  will be 
buoyan t  and  will be located above the neut ra l  p lane  in 
the fire c o m p a r t m e n t .  As it moves away from the fire 
source, it will cool, lose its buoyancy and become less 
s trat i f ied.  Beyond the immed ia t e  inf luence of the fire, 
smoke will behave just as warm or  cool air  would behave.  
It will be driven by pressure different ia ls  within the 
bu i ld ing  or will follow air currents  c rea ted  by the HVAC 
system in the bui ld ing.  Pressure different ia ls  may  be the 
result of fire pressUre bu i ldup  which would only drive the 
smoke out  of  the c o m p a r t m e n t  or area  of origin,  stack ef- 
fect due to t empe ra tu r e  different ia ls  between the in ter ior  
and  exter ior  of the bui ld ing ,  wind, or mechanica l ly  
c rea ted  pressures using HVAC systems, exhaust  fans, sup- 
ply (pressurizat ion) fans, vents, etc. Therefore ,  to control  
smoke movement  a designer  needs to control  air  move- 
ment .  Leakage  rates for smoke control  door  assemblies 
can be es tabl ished for di f ferent  pressure differentials .  
Quan t i ty  of  air  movement  th rough  a given crack length 
of door  assembly can be de t e rmined  and  pe r fo rmance  
cr i ter ia  establ ished for the specific app l ica t ion .  

A-1-3.6 .2  H o t  Smoke.  Smoke-control  doors used in 
locat ions likely to be in close proximi ty  to any fire ex- 
posure may  be exposed to hot smoke. A door ,  whether  a 
fire door  or not, should restrict the passage of smoke 
which may  be hea ted  in excess of 400°F (204°C) and  door  

A-1-3.6.3 W a r m  Smoke.  Smoke barr iers  or horizontal  
exits intersect ing corridors,  for example ,  in a fire condi-  
tion may  be exposed to warm smoke. Since in these loca- 
tions door  deflect ion p robab ly  may  not  occur,  p ro tec t ion  
agains t  smoke reach ing  t empera tu res  of  up to 400°F 
(204°C) should be adequa te .  

A-1-3.6 .4  Cold  Smoke.  Fire door  assemblies pro tec t ing  
stair  enclosures and vestibules ad jacent  to staar 
enclosures, for example ,  are more  likely to be exposed to 
cold (ambient )  smoke provid ing  there are no combust ib le  
mater ia l s  in the enclosure.  As in the case of warm smoke 
exposure,  door  deflect ion may  not  be a factor  and  protec-  
t ion against  smoke reaching  t empera tu res  of up to 125°F 
(52°C) would be appropr i a t e .  

A-1-3.8 Many factors must  be taken into considera t ion  
before smoke m a n a g e m e n t  systems can be developed.  
Fire load,  smoke load, rate  of heat  release, ra te  of smoke 
release, geometry ,  height  of  bui lding,  ambien t  en- 
v i ronmenta l  condit ions,  HVAC systems, exhaust  systems, 
c o m p a r t m e n t a t i o n ,  occupancy type, occupan t  status, 
means  of egress, volume of spaces, and  fire a l a rm detec- 
t ion system are just  some of the factors that  must  be con- 
s idered before a designer  can develop a total  system ap- 
p roach  to the smoke prob lem.  A smoke-control  door  
assembly is only one componen t  of a total  smoke control  
and  m a n a g e m e n t  system. A smoke m a n a g e m e n t  system 
can ei ther  be active or  passive or a combina t ion  of  both.  
Active systems are  dynamic  and general ly  use mechan ica l  
systems in conjunc t ion  with au toma t i c  ac t iva t ing  devices, 
i .e. ,  a smoke exhaust  system. Passive systems use buil t - in-  
p lace  barr iers  tha t  do not  rely on mechanica l  systems to 
funct ion,  i .e. ,  a smoke- re t a rdan t  barr ier .  Both types of 
systems may  be ei ther  au tomat ica l ly  or manua l ly  ac- 
t ivated or a combina t ion  of both.  

A-1-3.12 Door open ing  force is addressed in various 
s tandards  on ingress for mob i l i t y - impa i r ed  people.  Ease 
of egress is equal ly  impor tan t .  A designer of a smoke 
m a n a g e m e n t  system should  be aware of the impor t ance  
of door  open ing  force and should consider  pressure 
reduc ing  measures  such as using vestibules and  equal iz ing 
pressures th rough  the use of mul t ip le  ducts.  
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A-2-1.1 Latches used on 20-minute  smoke- and draf t -  
control  doors should be specifically tested and  listed for 
such use. 

A-2-2.4 In such si tuat ions,  it is suggested that  the au- 
thori ty having jur i sd ic t ion  requi re  regula r  fire dril ls  or 
s taff  t r a in ing  sessions where m a n u a l  closing of  the door  is 
a high pr ior i ty  por t ion  of the dril l  or t r a in ing  session. 

A-3-1.1 Ten ta t ive  test methods  have been developed 
and should be considered.  One such dra f t  developed at 
the Na t iona l  Bureau  of  S tandards '  Center  for Fire 
Research,  "The  Measurement  of Smoke Leakage  of  Door  
Assemblies Dur ing  S t a n d a r d  Fire Exposures ,"  should be 
reviewed. 

A-3-2.1 Pressure is certainly i m p o r t a n t  when trying to 
es t imate  the amoun t  of  air  leakage that  may  occur  
th rough  a door  assembly. The  quan t i ty  of air  movement  
th rough  an open ing  can be de t e rmined  by the genera l  
fo rmula  Q =  KAPI"N where O_~ is the quan t i ty  of  air  in 
cfm, K is the orifice coefficient for the crack area  a round  
the door  per imete r ,  A is the area  of the crack open ing  in 
square  feet, P is the pressure di f ferent ia l  across the door  
in inches of water  column and N is a number  between 1 
and 2 which can be de te rmined  empir ical ly  (see ASHRAE 
Handbook and Product Directory --  FUNDAMENTALS).  

It has been de t e rmined  from many  full-scale fire tests 
of  c o m p a r t m e n t s  tha t  the  m a x i m u m  i n s t a n t a n e o u s  
pressure di f ference c rea ted  by an uncont ro l led  fire is ap- 

p rox imate ly  0.15 in. of water  column.  More typically,  a 
pressure difference of  0.06 - 0.10 in. of water  co lumn is 
achieved over the per iod  of most intense burn ing  in such 
l ight fire load ing  occupancies  as residential ,  hea l th  care 
and business (offices). 

In spr inklered  bui ld ings  where the fire will be con- 
trol led,  it is an t ic ipa ted  that  the m a x i m u m  pressure dif- 
ferent ia l  genera ted  should not  exceed 0.05 in. of water  
column.  

Typica l  s tair  pressurizat ion systems may  often require  
pressure different ials  of 0.25 - 0.50 in. of water  co lumn at 
the fur thest  open ing  into the stair.  

Stack effect may  also play a ma jo r  role in de te rmin ing  
pressure that  must  be overcome in order  to pressurize 
shafts such as elevators and  stairs to prevent  smoke in- 
f i l t rat ion.  Pressure differences between the exter ior  and  
unvented  shafts can range from vir tual ly  no th ing  to as 
much  as 0.5 - 1.0 in. of water  co lumn or more,  depend ing  
on the locat ion of  the bu i ld ing  neut ra l  pressure p lane ,  the 
height  of the bu i ld ing  and the outside t empera tu re .  

Therefore ,  the A N S I / I S D S I  101, Air Infiltration Per- 
formance Standard for Insulated Steel Door Systems, test 
pressure of  0.30 in. of water  co lumn may  not  always be 
a p p r o p r i a t e  in d e t e r m i n i n g  l e a k a g e  ra tes  of  doo r  
assemblies for each design considera t ion.  However,  it 
does  o f f e r  a s t a n d a r d  m e t h o d  o f  l e a k a g e  r a t e  
measurements  upon  which engineer ing  j u d g m e n t  may  be 
app l ied  to arrive at the a p p r o p r i a t e  leakage rates for a 
pa r t i cu l a r  s i tuat ion.  
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