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1983 Edition of NFPA 82 

This edition of NFPA 82, Standard on Incinerators, Waste and 
Linen Handling Systems and Equipment,  was prepared by the Tech- 
nical Committee on Incinerators and Waste Handling Systems, re- 
leased by the Correlating Committee on Chimneys and Other Heat 
and Vapor Removal Equipment, and acted on by the National Fire 
Protection Association, Inc. on November 16, 1982 at its Fall 
Meeting in Philadelphia, PA. It was issued by the Standards Council 
on December 7, 1982 with an effective date of December 27, 1982, 
and supersedes all previous editions. 

The 1983 edition of this document has been approved by the 
American National Standards Institute. 

Changes other than editorial are indicated by a vertical rule in the 
margin of the pages on which they appear. These lines are included 
as an aid to the user in identifying changes from the previous edition. 
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Origin and Development of NFPA 82 

This s t anda rd  was first adop ted  by the N F P A  in 1948 on recom- 
menda t ion  of the Commi t t ee  on Field Practice.  In 1953 a complete ly  
revised edi t ion of the text on incinerators  was p repa red  by a 
representat ive subcommit tee  and  adop ted  by the N F P A  on recom- 
menda t ion  of the Commi t tee  on Bui lding Construct ion.  The  subject  
of incinerators  was tu rned  over to the Commi t t ee  on Chimneys and 
Hea t ing  Equ ipmen t  in 1956. Revised edit ions were adop ted  in 1955, 
1958, 1960, 1969, 1970, 1971 and  1972. The  or iginal  1948 text 
covered bo th  rubbish  hand l ing  and incinerators;  the 1953, 1955, 
1958 and 1960 revisions covered only incinerators .  In  the 1960 edi- 
tion, incinerators  and  rubbish  hand l ing  were t rea ted  as separa te  
s tandards ,  Nos. 82 and 82A respectively, No. 82A on Rubbish  Han-  
dl ing being unchanged  from the 1948"edition. In the 1969 edit ion,  
the subject  Rubbish  H a n d l i n g  was inc luded with incinerators  and  
S t a n d a r d  No. 82A was discont inued as a separa te  s tandard .  The  
1977 edi t ion was expanded  to include l inen hand l ing  systems, and 
this 1983 edi t ion represents  a pa r t i a l  revision, with those revisions 
mainly  editorial .  
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Committee on Chimneys and Other 
Heat and Vapor Removal Equipment 

Correlating Committee 

D. S. Martin, Chairman 
Underwriters' l~abs of Canada 

Warren M. Apgar, Secretary 
Insurance Services Office 

K. W. Howell, Underwriters Laboratories Inc. Joseph F. Schulz, Van-Packer Products Co. 
Rep. ASHRAE 

Technical Committee on Incinerators and 
Waste Handling Systems 

Joseph F. Schulz, Cha#man 
Van-Packer Products Co. 

Rep. ASHRAE - 

William G. Carpenter, Marshfield, MA Jack Haynes, Fire Marshal, Wood Dale, lL 
E. Czaplicke, Wilkinson Chutes Inc. Edwin H. H~l tke ,  Christ Hospital Plant Ser- 

vice Lawrence G. Doucet, Doucet & Mainka 
K. W. Howell, Underwriters Laboratories Inc. 

Daniel S. Goolsbee, Dekalb General Hospital C. Allen Ivey, Cerny & Ivey Assoc. 
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Joseph Sprague, American Hospital Assn. 
(Alternate to D. S. Goolsbee) 

This list represents the membersht~ at the time the Committee was balloted on the 
text of this edition. Since that time, changes in membership may have occurred. 

NO T E :  Membersh ip  on a Commi t t ee  shall not in and  of itself constitute an 
endorsement  of  the Association or any d o c u m e n t  developed by the Commit tee  
on which the m e m b e r  serves. 
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Standard on 

Incinerators, Waste and Linen Handling 

Systems and Equipment 

NFPA 82-1983 

C h a p t e r  1 G e n e r a l  

NOTICE: Information on referenced publications can be found in Appendix A. 

1-1 Scope .  

1-1.1 T h i s  s t a n d a r d  r e p r e s e n t s  bas ic  r e q u i r e m e n t s  p r i m a r i l y  c o n  
c e r n e d  w i t h  r e d u c i n g  t he  f i re  h a z a r d s  e n c o m p a s s i n g  t he  i n s t a l l a t i o n  
a n d  use  of  i n c i n e r a t o r s ,  was te  h a n d l i n g  systems,  l i n e n  ( l a u n d r y )  h a n -  
d l i n g  systems,  c o m p a c t o r s ,  a n d  was te  s t o r a g e  r o o m s  a n d  c o n t a i n e r s .  

1-1.2 T h i s  s t a n d a r d  does  no t  i n c l u d e  des ign  c r i t e r i a  for  t he  p u r p o s e  
of  r e d u c i n g  a i r  p o l l u t i o n .  For  s u c h  c r i t e r i a ,  cons u l t  t he  a u t h o r i t i e s  
h a v i n g  j u r i s d i c t i o n .  

1-2 D e f i n i t i o n s .  

Note: Other definitions relating to this standard are contained in NFPA 
97M, Standard Glossary of Terms Relating to Chimneys, Vents, and Heat Pro- 
ducing A pplzances. 

A p p r o v e d .  A c c e p t a b l e  to t he  " a u t h o r i t y  h a v i n g  j u r i s d i c t i o n . "  

NOTE: The National Fire Protection Association does not approve, inspect 
or certify any installations, procedures, equipment, or materials nor does it ap- 
prove or evaluate testing laboratories. In determining the acceptability of in- 
stallations or procedures, equipment or materials, the authority having 
jurisdiction may base acceptance on compliance with NFPA or other ap- 
propriate standards. In the absence of such standards, said authority may re- 
quire evidence of proper installation, procedure or use. The authority having 
jurisdiction may also refer to the listings or labeling practices of an organiza- 
tion concerned with product evaluations which is in a position to determine 
compliance with appropriate standards for the current production of listed 
items. 
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Authority H a v i n g  Jur isdic t ion .  The "authority having 
jurisdiction" is the organization, office or individual responsible for 
"approving" equipment, an installation or a procedure. 

NOTE: The  phrase "authority having jurisdiction" is used in NFPA 
documents in a broad manner  since jurisdictions and "approval" agencies vary 
as do their responsibilities. Where public safety is primary, the "authority 
having jurisdiction" may be a federal, state, local or other regional department  
or individual such as a fire chief, fire marshal,  chief of a fire prevention 
bureau, labor department,  health department,  building official, electrical in- 
spector, or others having statutory authority. For insurance purposes, an in- 
surance inspection department,  rating bureau, or other insurance company 
representative may be the "authority having jurisdiction." In many cir- 
cumstances the property owner or his designated agent assumes the role of the 
"authority having jurisdiction"; at government installations, the commanding 
officer or departmental  official may be the "authority having jurisdiction." 

Combustible Material .  Combustible material, as pertaining to 
this standard, means material made of or surfaced with wood, com- 
pressed paper, plant fibers, or other material that will ignite and 
burn. Such material shall be considered as combustible even though 
flameproofed, fire-retardant treated, or plastered. 

Labeled. Equipment or materials to which has been attached a 
label, symbol or other identifying mark of an organization accept- 
able to the "authority having jurisdiction" and concerned with prod- 
uct evaluation, that maintains periodic inspection of production of 
labeled equipment or materials and by whose labeling the manufac- 
turer indicates compliance with appropriate standards or perfor- 
mance in a specified manner.  

Listed. Equipment or materials included in a list published by 
an organization acceptable to the "authority having jurisdiction" and 
concerned with product evaluation, that maintains periodic inspec- 
tion of production of listed equipment or materials and whose listing 
states either that the equipment or material meets appropriate stan- 
dards or has been tested and found suitable for use in a specified 
manner.  

NOTE: The means  for identifying listed equipment  may vary for each 
organization concerned with product evaluation, some of which do not 
recognize equipment as listed unless it is also labeled. The "authority having 
jurisdiction" should utilize the system employed by the listing organization to 
identify a listed product. 

Shall. Indicates a mandatory requirement. 

1-3 Application of Standard. 
1-3.1 This standard shall be applied to new construction and new 
equipment, as determined by the authority having jurisdiction. 
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1-3.2 It shall not require the alteration or replacement of existing 
construction or equipment currently in use provided that the owner 
establishes appropriate administrative, maintenance, and training 
programs that give equivalent safety. 

1-3.3 Nothing in this standard is intended to prevent the use of new 
methods or devices, provided that sufficient technical data is submit- 
ted to the authority having jurisdiction to demonstrate that the pro- 
posed method or device is equivalent in quality, strength, fire en- 
durance, effectiveness, durability, and safety to that prescribed by 
this standard. 
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Chapter 2 Incinerat ion 

2-1 General. 
2-1.1 Provision for Auxil iary Fuel. Gas burning installations 
shall be in accordance with applicable provisions of NFPA 54, Na- 
tional Fuel Gas Code, and NFPA 58, Storage and Handling of Liq- 
uefied Petroleum Gases. Oil-burning installations shall comply with 
NFPA 31, Standard for the Installation of Oil Burning Equipment. 
Fuel burners of all incinerators shall be equipped with safety controls 
which will automatically shut off the fuel supply to the burner in the 
event the burner fails to ignite or its flame becomes extinguished or 
in the event of insufficient draft. 

2-1.2 Electrical Supply. The electrical supply to an incinerator 
shall be installed in accordance with NFPA 70, National Electrical 
Code ® . 

2-1.3 Air for Combustion and Ventilation. 
2-1.3.1 Provision shall be made for an adequate supply of air for 
combustion and ventilation to enter the room in which an in- 
cinerator is located. Fans may be installed to deliver air to the in- 
cinerator room, provided they are in operation whenever the in- 
cinerator is in use. 

2-1.3.2 If a residential-type of incinerator is installed in an open 
area, such as an undivided basement without storm windows and 
without unusually tight-fitting doors, in buildings of conventional 
construction, adequate air supply may usually be obtained through 
normal air infiltration. If the incinerator is located in a confined 
space or an area separated by tight-fitting partitions and doors, ade- 
quate air shall be provided by means of an opening communicating 
with other areas of the building having adequate infiltration or with 
the outdoors. See NFPA 31, Standard for the Installation of Oil 
Burning Equipment. 

2-1.3.3 Rooms in which incinerators other than residential types 
are installed shall be furnished air for combustion and ventilation by 
one of the following means: 

(a) A screened or louvered ventilator opening or other suitable air 
intake. If communicating to other parts of the building, the opening 
shall be protected by an approved fire damper. 
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(b) A duct  leading from the inc inera tor  room to the outdoors.  

(c) A duct  leading  to a boi ler  or furnace  room cut  off as pre- 
scr ibed in 2-2.9 or 2-3.6, and  provided with sufficient air  supply for 
both  rooms. 

2-1.3.4 The  opening  or duct  specified in 2-1.3.3 shall have a free 
area  of not less than  1 sq in. (6.5 cm 2) per  4,000 Btu (1.17 kW) per  
hour  inc inera tor  burn ing  rate  based on heat  value of waste and aux- 
i l iary fuel, if all air  is from the outdoors;  and  1 sq in. (6.5 cm 2) per  
1,000 Btu (293 W) per  hour  inc inera tor  burn ing  ra te  if all air  is from 
inside buildings.  See N F P A  54, National Fuel Gas Code. 

2-1.3.5 Air  ducts ex tending  to or from an inc inera tor  room 
through other  par ts  of a bu i ld ing  shall be constructed and  instal led 
in accordance  with NFPA 90A, Standard for the Installation of Air 
Conditioning and Ventilating Systems. 

2-1.4 Spark Arresters. 

2-1.4.1 Spark arresters shall be used. 

2-1.4.2 The  net  free area  of the arrester  shall be not less than  four 
times the net free area of the outlet  of the chimney flue it serves. 

2-1.4.3 Arresters shall have a vert ical  height  of not less than 1.3 
times the m i n i m u m  d iamete r  of the chimney flue or the m i n i m u m  
horizontal  d imension of  rec tangu la r  chimney flue. 

2-1.4.4 Arresters,  inc luding bolts, rivets, screws and suppor t ing  
members ,  shall be m a d e  of stainless steel (ASTM A167,~ Type  316, 
or ASTM A478, Type  316, or the equivalent) .  

2-1.4.5 Openings  shall not  permi t  the passage of spheres having a 
d iamete r  larger  than  1A inch (13.7 mm),  nor block the passage of 
spheres having a d iamete r  of less than  % inch (9.5 mm).  

2-1.4.6 Means shall be provided for securely a t t ach ing  the spark ar- 
resters to chimneys to provide adequa te  suppor t  and  prevent  move- 
ment  of the arrester.  

2-1.4.7 Means shall be provided to replace spark screens. 

~The full title and date of all ASTM standards referenced in this standard appear in 
Appendix A. 
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2-2 Domestic Incinerators. 
2-2.1 Def in i t i ons .  A domest ic  inc inera tor  is for the burn ing  of  or- 
d inary  combust ib le  waste ma te r i a l  and  garbage  inc identa l  to 
residential  occupancy and having a f i rebox of charging  compar t -  
ment  of not over 5 c u f t  (.15 m s) of furnace  volume. Domestic in- 
cinerators  may be self-contained,  fac tory-bui l t  units not requi r ing  
field construction,  or  may  be of the bui l t - in  type designed to be en- 
cased in masonry  or instal led in a masonry  wall or chimney.  

2-2.2 Design and Construction. 
2-2.2.1 The  design shall be such that  in service the inc inera tor  will 
not crack, warp,  or otherwise fail s t ruc tura l ly  so as to pe rmi t  f lame 
passage or emission of combust ion gases or sparks into the bui lding.  

2-2.2.2 Explosion rel ief  shall  be provided.  The  area of explosion 
relief shall be not less than  1 sq ft (.09 m 2) of  relief area  for every 100 
c u f t  (3 m 3) of p r imary  combust ion  c h a m b e r  volume. Where  the 
chimney will not serve the above purpose,  a door  or panel  shall be 
provided and  a r r anged  to allow the door  or panel  to re turn  to a 
closed posit ion p rompt ly  after  pressure has been released. 

2-2.2.3 Self-contained,  fac tory-bui l t  domest ic  incinerators  shall be 
approved  types. 

2-2.2.4 The  enclosing walls for combust ion  chambers  of  bui l t - in  in- 
cinerators  shall be const ructed  of clay or shale bricks not  less than 4 
in. (102 mm)  in thickness with a l ining of 4 ~  in. (114 mm)  of high- 
duty  f ireclay refractory.  F i rebr ick  and  mor ta r s  shall not be less than 
h igh-duty  fireclay refractory  complying  with the requi rements  of 
ASTM C64, Specifications for Refractories for Incinerators and 
Boilers. 
Exception: Other constructions may be used, if  equivalent to the 
constructions outlined in 2-2.2 in structural strength, insulating 
value, and ability to withstand thermal expansion and flame im- 
pingement. 

2-2.3 P l acemen t .  Inc inera tors  shall be p laced  on the g round  or on 
floors of  fire-resistive const ruct ion with noncombust ib le  f looring or 
surface finish and with no combust ib le  ma te r i a l  against  the under-  
side thereof,  or  on noncombus t ib le  slabs or arches having no com- 
bust ible ma te r i a l  against  the unders ide  thereof.  Such construct ion 
shall extend not less than  18 in. (457 mm)  beyond the front  of the in- 
c inera tor  or side where ashes are removed and  12 in. (305 mm)  
beyond all o ther  sides of the incinerator .  

Exception No. 1: An incinerator which is listed specifically for 
placement on combustible floors shall be installed in accordance 
with the terms of such listing and the manufacturer's instructions. 
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Exception No. 2: An  incinerator may be placed on floors other 
than as specified in 2-2.3 provided the incinerator is so arranged that 
f lame or hot gases do not come in contact with its base and, further, 
provided the floor under the incinerator is protected wi thhol low 
masonry not less than 4 in. (102 ram) in thickness, covered with sheet 
metal of not lighter than 24 US gage. Such masonry course shall be 
laid with ends unsealed and joints matched in such a way as to pro- 
vide a free circulation of  air f rom side to side through the masonry. 
The floor for  18 in. (457mm)  beyond the front  of  the incinerator or 
side where ashes are removed and 12 in. (305 ram) beyond all other 
sides of  the incinerator shall be protected with not less than ~ in. 
(6.4 ram) asbestos miUboard covered with sheet metal of  not lighter 
than 24 US gage or with protection equivalent thereto. 
Exception No. 3: An  incinerator which is set on legs thatprovide 
not less than 4 in. (102 ram) open space under the base of  the in- 
cinerator may be placed on floors other than as specified in 2-2.3 
provided the incinerator is such that f lame  or hot gases do not come 
in contact with its base and, further, provided theJToor under the ap- 
pliance is protected with asbestos mzTlboard not less than ~ in. (6.4 
ram) thick covered with sheet metal not h'ghter than 24 US gage. The 
above specified floor protection shall extend not less than 18 in. (457 
ram) beyond the front  o f  the incinerator or side where ashes are re- 
moved and 12 in. (305 mm) beyond all other sides of  the incinerator. 

2-2.4 Clearances .  
2-2.4.1 The  clearances above a charging door to combustible  
material  shall be not less than 48 in. (1220 m m ) .  

Exception No. 1: Incinerators which are listed specifically for  in- 
stallation at lesser clearances shall be installed in accordance with the 
terms of  such listing and the manufacturer's instructions, provided 
that, in any case, the clearances shall be sufficient to afford ready ac- 
cessibility for  firing, cleanout, and any necessary servicing. 
Exception No. 2: The clearance may be reduced to 24 in. (610 
ram) provided the combustible materialis protected with sheet metal 
not lighter than 28 US gage spaced out 1 m. (25.4 ram) on noncom- 
bustible spacers, or equivalent protection. Such protection shall ex- 
tend 18 in. (457 ram) beyond all sides of  the charging door opening. 

2-2.4.2 An inc inera tor  shall be instal led to p rov ide  clearances be- 
tween it and  combust ib le  ma te r i a l  of not less than  36 in. (915 mm) at 
the sides, rear ,  and  top and  not less than  48 in. (1220 mm)  at the 
front.  

Exception No. 1." Incinerators which are listed specifically for  in- 
stallation at lesser clearances shall be installed in accordance with the 
terms of such listing and the manufacturer's instructions, provided 
that, in any case, the clearances shall be sufficient to afford ready ac- 
cessiblity for  firing, cleanout, and any necessary servicing. 
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Exception No. 2: Domestic incinerators may be installed with re- 
duced clearances to combustible material when the combustible 
material is protected in accordance with Table 8-7(b) and Figure 5-5 
of  NFPA 211, Standard for  Chimneys, Fireplaces, Vents and Solid 
Fuel Burning Appliances. Clearances shall not be reduced in con- 
f ined areas such as alcoves. 

2-2.5 Chimneys for Domestic Incinerators. 
2-2.5.1 Domestic incinerators  shall be connected to chimneys. 

Exception: Where domestic incinerators are installed in spaces 
open to outside air but provided with a cover or roof such as open 
sheds, breezeways, or carports, galvanized steel pipe not less than 20 
galvanized sheet gage number or other equivalent noncombustible 
fire-and-corrosion-resistant material may be used provided the pipe 
is exposed and readily examinable for  its fuU length and clearance 
not less than 18 in. (457 ram) is maintained f r o m  combustible 
material. The pipe shall extend at least 3 f t  (914 ram) above the 
highest point where it passes by or through a roof and at least 2 f t  
(610 ram) higher than any portion of  a building within lOf t  (3.1 m). 
I f  the pipe passes through a roof constructed of  combustible 
material, it shall be guarded by a ventilating thimble of  galvanized 
steel or approved corrosion-resistant noncombustible material ex- 
tending not less than 9 in. (229 ram) below and 9 in. (229 ram) above 
the roof construction, and of a size to provide not less than 6 in. (152 
ram) clearance on all sides of  the pipe; or the combustible material in 
the roof construction shall be cut away so as to provide not less than 
18 in. (457 ram) clearance on all sides of  the pipe, with any material 
used to close up such opening entirely noncombustible. 

2-2.5.2 Chimneys shall conform to NFPA 211, Standard for  
Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances. 

2-2.5.3 An inc inera tor  with in tegral  vent shall be listed and shall  be 
instal led in accordance  with the terms of the listing and  the manu-  
facturer 's  instructions.  

2-2.5.4 An au tomat i c  d ra f t  control ,  if furnished with the in- 
cinerator ,  shall be instal led in accordance  with the instructions fur- 
nished with the incinerator .  

2-2.6 Chimney Connector. 
2-2.6.1 The  c learance between a single-wall,  meta l  p ipe  connector  
and  unpro tec ted  combust ib le  mate r ia l  shall be not less than  18 in. 
(457 mm).  The  c learance  between a connector  made  of Type  L 
venting-system pip ing  and  unpro tec ted  combust ib le  mate r ia l  shall be 
not  less than  9 in. (229 mm).  
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Exception: These clearances may be reduced if  the combustible 
material is protected in accordance with NFPA 211, Standard for  
Chimneys, Fireplaces, Vents and Solid Fuel Burning Appliances. 

2-2.6.2 A chimney connector  shall not be enclosed. The  connector  
th roughout  its ent ire  length shall be readi ly  accessible for inspection 
and rep lacement .  

2-2.6.3 A chimney connector  or vent connector  shall not pass 
th rough  any floor or ceiling. 

2-2.6.4 A connector  shall not pass through a wall or par t i t ion  con- 
s t ructed of combust ib le  mater ia l .  

Exception: A connector may pass through a wall constructed of 
combustible material only when it is guarded at the point of passage 
by: 

(a) Metal-ventilated thimble not less than 12 in. (305 ram) larger 
in diameter than the connector. 

(b) Metal or burned fire-clay thimble built in brickwork or other 
approved fireproofing materials extending not less than 8 in. (203 
ram) beyond all sides of the thimble. 

(c) In lieu of a thimble, all combustible material in the wall or 
partition shall be cut away from the connector a sufficient distance to 
provide the clearance required from such connector. Any material 
used to close up such opening shall be noncombustible insulating 
material. 

2-2.6.5 Draft Hoods Prohibited.  Draft  hoods shall not be in- 
s tal led on incinerators.  

2-2.7 Was te  Chutes .  A waste chute  shall not  feed direct ly into a 
domestic  incinerator .  

2-2.8 In s t ruc t ions .  Instructions shall be posted in a pe rmanen t  
manne r  on the charging door  of domest ic  incinerators  warning 
against  the in t roduct ion  of loose dusty mater ia ls ,  f l ammab le  l iquids 
or compounds ,  and  closed containers  and  aerosol cans (empty or 
otherwise). 

2-2.9 Inc inerator  Rooms  for Domest ic  Inc inerators .  In- 
cinerators  shall be enclosed within a room separa ted  from other  parts  
of the bu i ld ing  by wall, par t i t ion ,  floor or f loor-ceil ing assemblies 
having a fire resistance of not less than 1 hour,  and used for no other  
purpose  except  s torage of containers  of waste mater ia ls  to be burned,  
and  bu i ld ing  hea t ing  equipment .  
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Exception: In private dwellings occupied by not more than two 
families, a domestic incinerator need not be in a separate room pro- 
vided minimum clearances prescribed for  domestic incinerators in 
2-2.4 are provided. 

2-3 Commercial-Industrial  Incinerators.  
2-3.1 Def in i t ion .  A commercial-industrial  incinerator is 
having a furnace volume in excess of 5 c u f t  (.15 mS). 

one 

2-3.2 Design and Construction. 
2-3.2.1 The design shall be such that  in service the incinerator will 
not crack, warp, or otherwise fail structurally so as to permit flame 
passage or emission of combustion gases or sparks into the building. 

2-3.2.2 Explosion relief shall be provided. The  area of explosion 
relief shall be not less than 1 sq ft (.09 m 2) of relief area for every 100 
c u f t  (3 m s) of primary combustion chamber  volume. Where the ex- 
haust chimney will not serve the above purpose, a door or panel shall 
be provided and arranged to allow the door or panel to return to a 
closed position promptly after pressure has been released. 

2-3.2.3 Commercial-industrial  incinerators shall be built in accor- 
dance with the following requirements: 

(a) All combustion shall take place within the combustion 
chamber  designed for combustion temperatures.  Combustion shall 
not take place in breeching or chimneys unless they are designed as 
combustion chambers.  

(b) Incinerators designed for positive pressures shall be gastight. 
(c) The combustion chamber,  inner walls, roofs, bridges, walls, 

and curtain walls shall be so constructed as to withstand the combus- 
tion temperatures involved and shall maintain their integrity under  
all operat ing conditions. Metal stays, lintels, or other supports shall 
not be exposed to the interior of  the combustion chamber.  

(d) An exterior masonry casing shall be reinforced with structural 
steel framework and an exterior steel casing shall be reinforced with 
structural steel members,  such that  the casing will withstand interior 
thrusts from arches and be capable of  supporting all doors and 
burner equipment.  The steel casing or framework shall be erected 
and set plumb before any brickwork is done. Cylindrical outer cas- 
ings made of steel not less than ¼ in. (6.4 mm) thick need not be re- 
inforced. 

(e) Insulation shall be used between the external casing and the 
inner walls as required to meet the temperature limitations of 
2-3.2.5. 
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(f) Openings  shall be provided so that  all parts  of the incinerator  
can be cleaned,  including the ash pit,  the combust ion chamber ,  the 
passes of separa t ion  chambers ,  and  the inc inera tor  flue. Cleanouts  
shall be closed by t ight-f i t t ing doors or covers, securely la tched or 
otherwise held in a closed position. Ash pit  and  combust ion chamber  
closures and frames shall be of  cast iron or equivalent ,  with the 
frames securely a t t ached  to the incinerator .  

2-3.2.4 No par t  of an inc inera tor  shall be used as a wall, roof  or 
floor of a bui lding.  

2-3.2.5 Incinerators  shall be so designed that  the t empera tu re  rise 
above ambien t  [75°F + 5 ° (24°C + 3°)] of any por t ion  of the in- 
c inera tor  casing accessible to an opera to r  shall not exceed 70°F 
(39 °C). Handles  of opera t ing  doors shall  not  exceed a 40 °F (22 °C) 
rise for metal l ic  and  60°F (33°C) rise for nonmetal l ic .  

Exception: Doors, inspection points, burners, flues, and areas im- 
mediately adjacent thereto need not comply with 2-3.2.5. 

2-3.3 P l acemen t .  Commerc ia l - indus t r ia l  incinerators  shall be 
p laced on proper ly  designed foundat ions  of masonry or reinforced 
concrete or  on noncombus t ib le  ma te r i a l  having a fire resistance 
ra t ing  of not less than  3 hours provided  such suppor t  is independen t  
of the bu i ld ing  construct ion and  the load is t ransferred to the 
ground.  

2-3.4 Clearances. 

2-3.4.1 Commerc ia l - indus t r ia l  incinerators  shall  be instal led to 
provide a c learance to combust ib le  ma te r i a l  of not less than  36 in. 
(914 mm)  at  the sides and rear ,  and  not less than  48 in. (1220 mm)  
above, and  not less than  8 ft (2.4 m) at  the front  of the incinerator .  

Exception: For a commercial-industrial incinerator encased in 
brick the clearance above may be 36 in. (914 ram) and at the sides 
and rear it may be 18 in. (457 ram). 

2-3.4.2 A c learance  of not less than  12 in. (305 mm)  shall  be pro- 
vided from the inc inera tor  to walls or ceilings of  noncombust ib le  
construct ion.  

Exception: A clearance of  not less than 3 in. (76.2 ram) may be 
provided f rom commercial and industrial incinerators to walls or 
ceih'ngs of  noncombustible construction where it is not possible to 
place combustible material on the outer or upper side thereof. 
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2-3.4.3 Incinerators which are listed specifically for installation at 
lesser clearances than specified in 2-3.4.1 and 2-3.4.2 shall be in- 
stalled in accordance with the conditions of such listing, provided 
that, in any case, the clearances shall be sufficient to afford ac- 
cessibility for firing, cleanout, and any necessary servicing as set forth 
in 2-3.4.4. 

2-3.4.4 Sufficient space shall be provided around the incinerator 
and its appurtenances to facilitate cleaning, repair, and servicing. 
Clearance shall be provided to allow the cleanout doors to be com- 
pletely opened so that all parts of the combustion chamber, ash pit, 
separation chambers, etc., may be reached and so implements used 
for this purpose can be freely manipulated. All dampers, gates, 
burners, valves, levers, etc., shall be accessible for repair and adjust- 
ment or replacement. No construction shall be located closer than 16 
in. (406 mm) to any part of an incinerator. 

Exception: Noncombustible structural members 2 f l  (610 m) wide 
or less, parallel to the incinerator, may be located as close as 6 in. 
(152 ram) to the incinerator, provided such members do not reduce 
accessibility to any moving parts of the incinerator. 

2-3.5 Charging Hood and Chute. (See 3-3.5.) 

2-3.5.1 The combustion chamber of a commercial-industrial type 
incinerator may be charged through the floor immediately above 
such incinerator. 

2-3.5.2 The charging hood and chute shall be constructed of not 
less than 12 US gage steel casing, lined with not less than 4 ~  in. (114 
mm) of firebrick (ASTM C64 Type F, medium duty, or the 
equivalent). Such charging hopper shall not exceed 6 ft (1.8 m) in 
length measured from the floor opening to the outside of the roof of 
the incinerator combustion chamber. 

Exception: The charging hood and chute may exceed 6 f i  (1.8 m) 
in length if  approved means are provided to prevent the charging 
hood and chute from discharging gases resulting from combustion 
into the charging room. 

2-3.5.3 The charging opening shall be protected by a cover extend- 
ing beyond the edges of the opening for at least 2 in. (51 mm) on all 
sides, and lined with not less than 2 ~  in. (63.5 mm) of refractory 
material. 

2-3.5.4 The charging floor opening shall be located in a room with 
walls and floor and ceiling assemblies having a fire resistance rating 
of not less than 2 hours, with openings protected by approved self- 



INCINERATION 82-17 

closing or automat ic-c los ing 3-hour fire doors suitable for Class A 
openings.  Such doors shall be kept  closed dur ing  the charging opera-  
tion; also at o ther  times except  when del ivering waste mate r ia l  to the 
room.  
Exception: When the room is protected by an approved system of 
automatic sprinklers, the walls and floor and ceiling assemblies may 
have afire resistance rating of not less than I hour and the door may 
be a 1½-hour fire door approved for Class B openings. 

2-3.6 Incinerator Rooms for Commercial- industrial  Incinerators.  
2-3.6.1 Commerc ia l - indus t r ia l  incinerators  shall be enclosed 
within a room separa ted  from other  par ts  of the bu i ld ing  by wall, 
par t i t ion ,  floor, and  f loor-cei l ing assemblies constructed of noncom- 
bust ible ma te r i a l  and  having a fire resistance ra t ing of not less than  2 
hours and used for no other  purpose.  

Exception: Storage containers of waste material to be burned and 
building heating equipment may be located in the incinerator room. 

2-3.6.2 Door or other  openings in rooms conta in ing  incinerators  
communica t ing  with other  areas of the bu i ld ing  shall be pro tec ted  by 
approved  self-closing or automat ic-c los ing  l ~ - h o u r  fire doors 
suitable for Class B openings.  

2-3.6.3 Automat ic  sprinklers,  a short  length of hand  hose con- 
nected to a sui table water  supply,  and  a sui table floor d ra in  shall be 
provided in the inc inera tor  room. 

2-3.7 Chimneys for Commercial-Industrial  Incinerators.  
2-3.7.1 G e n e r a l .  

2-3.7.1.1 The  chimney flue for a commerc ia l - indus t r ia l  inc inera tor  
shall serve the inc inera tor  only. It shall be designed and propor-  
t ioned to provide adequa te  draf t  for p roper  opera t ion  of the in- 
cinerator .  

2-3.7.1.2 Chimneys shall be suppor ted  on proper ly  designed foun- 
dat ions of masonry  or re inforced po r t l and  or refractory cement  con- 
crete. They  shall be so constructed as not to place excessive stress 
upon  the roof of the combust ion chamber .  I f  incinerator  walls are to 
suppor t  the chimney,  the founda t ion  and walls shall be bui l t  to sup- 
por t  the load  imposed.  

Exception: Masonry chimneys may be supported on noncombusti- 
ble material having a fire resistance rating of not less than 3 hours 
where such supports are independent of the building construction 
and the load is transferred to the ground. 
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2-3.7.1.3 A factory-built chimney, if so listed, and a metal chimney 
may be supported additionally at intervals by the building structure, 
in which case expansion joints shall be provided at each support 
level. All joints shall be liquidtight or of a design such that liquid will 
drain to the interior of the chimney. 

2-3.7.1.4 Cleanout openings provided in chimneys shall be equipped 
with ferrous metal doors and frames arranged to remain tightly closed 
when not in use. A clearance of not less than 36 in. (914 mm) shall be 
provided between cleanout doors and combustible material. 

2-3.7.1.5 Drains shall be provided at the base of all chimneys to 
allow the removal of condensed flue products and shall be designed 
to avoid clogging. 

2-3.7.2 Listed Medium-Heat Chimneys. Listed medium-heat  ap- 
pliance chimneys may be used and shall be installed in accordance 
with the conditions of the listing and the manufacturer 's  instructions. 

2-3.7.3 Metal Chimneys. 
2-3.7.3.1 Where secondary combustion temperatures do not ex- 
ceed 1800 °F (982 °C), metal chimneys shall be lined with 4 ½ in. (114 
ram) of high-duty, spall-resistant firebrick (ASTM C64) laid in high- 
duty refractory mortar  (ASTM C105). The lining shall start at the 
base of the chimney and extend continuously to the top. Equivalent 
linings of equivalent thickness, such as Class A or better Alumina- 
Silica Base Castable Refractories or Class O or better Insulating 
Castable Refractories, may be used. Equivalent thickness shall be 
that thickness capable of providing the same insulating and struc- 
tural values to limit skin temperatures to those specified in 2-3.2.5 
under all intended operating conditions. 

2-3.7.3.2 Where secondary combustion temperatures exceed 
1800°F (982°C), metal chimneys shall be lined with 4 ~  in. (114 
mm) of super-duty, spall-resistant refractory brick (ASTM C64) laid 
in refractory mortar.  The refractory mortar  shall be high-duty for 
temperatures up to 2730 °F (1500°C). and super-duty or better for 
temperatures up to 2910°F (1600°C). The lining shall start at the 
base of the chimney and extend continuously to the top. Equivalent 
linings of equivalent thickness, such as Class B or better Alumina- 
Silica Base Castable Refractories (ASTM C64) in accordance with 
temperature requirements or Class P and Q Insulating Castable 
Refractories (ASTM C64) in accordance with temperature re- 
quirements, may be used. Equivalent thickness shall be that 
thickness capable of providing the same insulating and structural 
values to limit skin temperatures to those specified in 2-3.2.5 under 
all intended operating conditions. 
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2-3.7.3.3 Castable plastic refractories, or other refractories, may 
be used in metal chimneys in lieu of firebrick provided such refrac- 
tory is of equivalent heat and corrosion resistance. Liners made of 
these refractories shall be supported by anchors made of corrosion 
resistant steel capable of supporting the refractory load at 1500°F 
(727 °C). The insulating value shall be such that temperatures at the 
supports shall not exceed this temperature under all firing condi- 
tions. 

2-3.7.3.4 Metal chimneys shall be properly riveted or welded, 
securely supported and constructed in accordance with good 
engineering practice. 

2-3.7.3.5 Metal chimneys shall be constructed of steel or cast iron. 
Sheet steel shall have a thickness not less than that indicated in Table 
2-3.7.3.5. 

Table  2-3.7.3.5 M i n i m u m  Thickness of Sheet Steel Chimneys 

Min. Equiv. Round 
Mfgr. Std. Thickness Area Diam. 
Gage No. in. (mm) in .2 /m 2 i n . / m m  

16 .054 (1.37) up  to 1 5 4 / . 0 9 9 4  u p  to 14 /356  
14 .069 (1.75) 155 / . 0999  to 2 0 1 / . 1 2 9 6  over 14 /356  to 16 /406  
12 .098 (2.49) 2 0 2 / . 1 3 0 3  to 2 5 4 / . 1 6 3 8  over 16 /406  to 18 /457  
10 .128 (3.25) L a r g e r  t h a n  2 5 4 / . 1 6 3 8  over 18 /457  

N O T E :  Regardless  of  m i n i m u m s  in this table ,  the  thickness of  sheet  me ta l  
shall  be a d e q u a t e  to mee t  the r equ i r emen t s  of 2 -3 .7 .3 .6 .  

2-3.7.3.6 Metal chimneys shall be properly riveted, welded or 
bolted, securely supported and constructed in accordance with good 
engineering practice as necessary for the following: 

(a) Strength to resist stresses due to steady or gusting wind loads. 

(b) Adequate anchoring, bracing, and inherent strength to with- 
stand seismic and wind-induced vibrational stresses. 

(c) Proper material thickness for durability considering fuel 
analysis, gas temperature, and exposure. 

(d) Security against leakage of flue gases under positive pressure. 

(e) Allowance for thermal expansion of breeching and vertical 
sections. 
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2-3.7.3.7 If a metal chimney extends through any story of a 
building above that in which the connected incinerator is located, it 
shall be enclosed in such upper stories within continuous walls con- 
structed of materials which are noncombustible, such as masonry 
(see Section 1-2), and extending from the ceiling of the incinerator 
room to or through the roof so as to retain the integrity of the fire 
separations as required by applicable building code provisions. The 
walls shall have a fire resistance rating of not less than 1 hour if the 
building is less than 4 stories in height, and not less than 2 hours if 
the building is 4 or more stories in height, and shall conform to the 
following: 

(a) The enclosure shall provide a space on all sides of the chimney 
sufficient to permit inspection and repair, but in no case shall it be 
less than 12 in. (305 mm). 

(b) The enclosing walls shall be without openings. 
Exception: Doorways equipped with approved self-closing 
l~-hour fire doors approved for Class B openings may be installed 
at various floor levels for inspection purposes. 

2-3.7.4 Masonry Chimneys. 
2-3.7.4.1 Where secondary combustion temperatures do not ex- 
ceed 1800 °F (982 °C), masonry chimneys shall be constructed of solid 
masonry units or reinforced concrete with walls not less than 8 in. 
(203 mm) thick. Such walls shall be lined with 4~-in .  ( l l4-mm) 
high-duty, spall-resistant firebrick (ASTM C64) laid in high-duty 
refractory mortar (ASTM C105). The lining shall start at the base of 
the chimney and extend continuously to the top. 

2-3.7.4.2 Where secondary combustion temperatures exceed 
1800 °F (982 °C), masonry chimneys shall be constructed with double 
walls of solid masonry units or reinforced concrete, each wall to be 
not less than 8 in. (203 mm) thick with an air space of not less than 2 
in. (51 mm) between them. The inside of the interior wall shall be 
lined with 4~- in .  (114-mm) super-duty, spall-resistant firebrick laid 
in super-duty refractory mortar (ASTM C64). The lining shall start 
at the base of the chimney and extend continuously to the top. 

2-3.7.4.3 Masonry chimneys shall be proved airtight by a smoke 
test after erection and before being put into service. 

2-3.8 Chimney Clearances. 
2-3.8.1 Listed chimneys shall be installed in accordance with the 
conditions of the manufacturer's instructions as to clearances. Ex- 
posed portions of chimney or breechings that can be touched shall be 
so designed that maximum surface temperatures shall not exceed 
70 °F (39 °C) above ambient temperature. 
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2-3.8.2 Masonry Chimneys. A clearance  of not  less than 4 in. (102 
mm)  shall be provided between the exter ior  surface of masonry 
chimneys and combust ib le  mater ia l .  

2-3.8.3 Exterior Metal Chimneys. 
2-3.8.3.1 Exterior  meta l  chimneys shall have a c learance of not less 
than  24 in. (610 mm)  from a wall of wood f rame construct ion and 
from any combust ib le  mater ia l .  

2-3.8.3.2 Exterior  meta l  chimneys over 18 in. (457 mm)  in 
d iamete r  shall have a c learance  of not  less than  4 in. (102 mm),  and  
those 18 in. (457 ram) or less in d iamete r  a c learance  of not less than  
2 in. !51 ram) from a bu i ld ing  wall of o ther  than  wood f rame con- 
struction.  

2-3.8.3.3 An exterior  meta l  ch imney shall be instal led with a mini-  
m u m  clearance of 24 in. (610 mm)  to any door  or window or  to any 
walkway, unless insulated or shielded in any approved  manne r  to 
avoid burn ing  a person who might  touch the chimney.  

2-3.8.4 Interior Metal Chimneys. 
2-3.8.4.1 Wi th in  the same story of a bu i ld ing  as that  in which the 
inc inera tor  is located,  a meta l  chimney shall have a c learance of not 
less than  36 in. (914 mm)  from a wall of wood f rame construct ion 
and  f rom any combust ib le  mater ia l .  Such inter ior  meta l  chimneys 
over 18 in. (457 ram) in outside d iamete r  shall have a c learance of 
not  less than 4 in. (102 mm),  and  those 18 in. (457 mm)  or  less in out- 
side d iamete r  a c learance of not  less than  2 in. (51 mm)  from a 
bu i ld ing  wall of other  than  wood f rame construct ion.  

2-3.8.4.2 If  a meta l  chimney passes through a roof  constructed of 
combust ib le  mater ia l ,  it shall be gua rded  by a vent i la t ing th imble  of 
galvanized iron or approved  corrosion resistant meta l ,  ex tending  not 
less than  9 in. (229 ram) below and 9 in. (229 mm) above the roof 
construct ion,  and  of a size to provide not  less than  18 in. (457 mm)  
c learance  on all sides of the chimney.  

2-3.9 Chimney Termination. 
2-3.9.1 Chimneys on incinerators  where the secondary combust ion 
chambe r  is designed to be opera ted  at  1800°F (982oc)  or less shall 
extend not less than 10 ft (3.1 m) higher  than  any por t ion  of  any 
bu i ld ing  within 25 ft (7.5 m). 

Exception: Such portions do not include other chimneys, vents or 
open structural framing. 
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2-3.9.2 Chimneys on incinerators where the secondary combustion 
chamber is designed to be operated at over 1800°F (982°C) shall ex- 
tend not less than 20 ft (6.2 m) higher than any portion of any 
building within 50 ft (15 m). 

Exception: Such portions do not include other chimneys, vents or 
open structural framing. 

2-3.9.3 The terminus of the chimney flue for the incinerator shall 
be equipped with an approved spark arrester if the incinerator does 
not include effective means for arresting sparks and fly ash (see 
2-1.4). 

2-3.9.4 Chimneys for incinerators of special design to produce low 
flue-gas temperatures shall adhere to the construction specified 
above. (For further explanation, see 2-3,10.7.) 

2-3.10 Chimney Connector or Breeching. 
2-3.10.1 A chimney connector or breeching connecting a 
commercial-industrial type incinerator to a chimney shall be con- 
structed of not lighter than 16 US gage steel if it is 12 in. (305 ram) or 
less in diameter or greatest cross-section dimension, and of not 
lighter than 12 US gage steel if it exceeds 12 in. (305 mm) in 
diameter or greatest cross-section dimension. 
Exception: Breechings may also utilize listed medium-heat 
chimney sections if these sections are joined together with continuous 
welds, flanges, or couplings. 

2-3.10.2 Chimney connectors or breeching up to 18 in. (457 mm) 
in diameter or greatest cross-section dimension shall be lined with 
not less than 2~-in .  (63.5-mm) high-duty, spall-resistant refractory 
brick (ASTM C64). 

2-3.10.3 Chimney connectors or breeching over 18 in. (457 mm) in 
diameter or greatest cross-section dimension shall be lined with not 
less than 4~- in .  ( l l4-mm) of high-duty spall-resistant refractory 
brick (ASTM C64). 

2-3.10.4 Castable plastic refractories, or other refractories, may be 
used in lieu of firebrick provided such refractory is of equivalent heat 
and corrosion resistance. Liners made of these refractories shall be 
supported by anchors made of corrosion resistant steel capable of 
supporting the refractory load at 1500°F (727°C). The insulating 
value shall be such that temperatures at the supports shall not exceed 
this temperature under all firing conditions. 
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2-3.10.5 The net internal  free area of the connector shall be not 
less than the free area of the flue collar of the incinerator.  

2-3.10.6 A chimney connector shall not be enclosed. The  connec- 
tor throughout  its entire length shall be readily accessible for inspec- 
tion and replacement.  

2-3.10.7 Chimney connectors or breechings of all commercial- 
industrial  type incinerators,  inc luding those of special design to pro- 
duce low flue-gas temperatures,  shall conform with 2-3.10.1 through 
2-3.10.5. l 

2-3.10.8 If a gas washer or scrubber is used or if other ar- 
rangements  are such that the na tura l  draft is insufficient for proper 
operation of the incinerator,  a draft  inducer  may be used. In  this 
event, the chimney shall be sized for na tura l -draf t  operation and a 
bypass installed a round the gas washer or scrubber or other uni t  that 
requires the draft induction.  Suitable normal ly  open dampers shall 
be installed in the bypass to allow venting of combustion products in 
the event of power failure. 

2-3.10.9 Expansion joints shall be provided as required. 

2-4 Outdoor  Inc ine ra to r s .  All outdoor incinerators shall conform 
with Chapters 2 and 3, depending  upon  use. 

~This requirement has been initiated to avoid the serious corrosion problems in- 
herent with low-temperature incinerator flue gases. It also provides the high- 
temperature protection necessary when the special equipment is by-passed for any 
purpose, including power failure. In those cases where the bypass is such that the 
breeching is also bypassed, then the breeching need not be high-temperature pro- 
tected but it shall be protected by an acid-resistant coating suitable for the operating 
conditions. 
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Chapter 3 Waste Chutes and Handl ing Systems ~ 

3-1 Definitions. There are four types of waste chute systems, each 
with separate firesafety criteria. 

3-1.1 General Access Gravity Type. A waste chute of this type is 
an enclosed vertical passageway in a building to a storage or compac- 
ting room where the waste is transferred by gravity only. All oc- 
cupants of the building are free to use the chute at any time. 

3-1.2 Limited Access Gravity Type. A waste chute of this type is 
an enclosed vertical passageway in a building to a storage or compac- 
ting room where the waste is transferred by gravity only. Authorized 
personnel only may use the chute, gaining entry by key to a locked 
chute door or service opening room door. 

3-1.3 Pneumatic Waste Handl ing  Systems. A waste handling 
system of this type is a vertical, horizontal, or inclined duct having 
sufficient mechanically applied air-flow to convey refuse without 
clogging to point of disposition. 

3-1.4 Gravity-Pneumatic Waste Handl ing  System. A system 
using a combination of the types defined in 3-1.1 through 3-1.3. The 
gravity type usually feeds into a pneumatic waste handling system. 

3-2 Construction. 
3-2.1 General. 
3-2.1.1 A steel or steel-jacketed refractory chute supported at inter- 
vals by the building structure shall be provided with expansion joints 
between support levels. Other chutes shall be supported upon a 
substantial noncombustible foundation having a fire resistance 
rating of at least 3 hours. 

3-2.1.2 Gravity chutes shall be constructed straight and plumb 
with no offsets. A minimum clearance of 24 in. (610 mm) shall be 
maintained from the outside edge of the discharge of the chute to 
any wall. All chute interiors shall be smooth and without projections. 
Exception: When connected to a compactor or other device for 
processing the waste, clearance on two sides may be 4 in. (102 mm). 

~Waste chutes, conveyors, or other  hand l ing  systems are usually employed where 
there is a relatively large area on each floor from which rubbish  is collected. The  col- 
lected rubbish  is b rough t  to the opening  in the chute.  The  chute  then conveys the 
refuse to its disposit ion point .  
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3-2.1.3 Listed medium-heat  appliance chimney sections shall be 
acceptable for use as rubbish chutes. 

3-2.1.4 Vertical rubbish chutes shall be enclosed in all stories above 
the storage or compact ing room within a continuous enclosure con- 
structed of materials which are noncombustible,  and extending from 
the ceiling of the storage or compact ing room to or through the roof 
so as to retain the integrity of the fire separation as required by ap- 
plicable building code provisions. The  walls of the enclosure or the 
walls of the masonry chute shall have a fire resistance rating of not 
less than 1 hour if the building is less than 4 stories in height and not 
less than 2 hours if the building is 4 or more stories in height. (For 
pneumatic waste handling systems with horizontal runs, see 3-2.4.) 
Exception: Masonry chutes conforming to 3-2.2 or constructed of 
masonry walls having a fire resistance rating not less than specified 
above are not required to be enclosed. 

3-2.1.5 The size of a refuse chute shall be in accordance with the 
following: 

(a) Gravity Type  Chutes.  The size of the chute shall not be less 
than 2 2 ~  by 2 2 ~  in. (571 m m  by 571 mm) or 24 in. (610 ram) in 
diameter, inside measurement.  

(b) Pneumatic Waste Handling Systems. The size of the duct 
shall not be less than 16 in. (406 mm), inside measurement.  
Exception: When all materials entering the pneumatic-powered 
chute are processed through a shredder, the chute may be less than 
16 in. (406 mm) in accordance with the authority having jurisdic- 
tion. 

3-2.1.6 A waste chute shall extend (full size) at least 4 ft (1.2 m) 
above the roof of the building. The  chute shall be open to the at- 
mosphere. 

3-2.2 Masonry Waste Chutes.  Masonry waste chutes shall be con- 
structed of clay or shale brickwork not less than 8 in. (203 mm) thick 
or of reinforced concrete not less than 6 in. (152 mm) thick. Such 
chutes shall be lined with low-duty refractory brick (ASTM C64), not 
less than 4 ~  in. (114 ram) thick. Equivalent construction with walls 
providing 2-hour fire resistance rating with equivalent structural fea- 
tures shall be acceptable. 

3-2.3 Metal Waste Chutes. 
3-2.3.1 Metal chutes may be lined with low-duty refractory brick 
(ASTM C64) not less than 2 ~ - i n .  (63.5-mm) thick or equivalent 
castable refractories. Unlined steel chutes shall be protected internal- 
ly by automatic sprinklers (see 3-4.1). 
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3-2.3.2 Metal waste chutes shall be made of stainless steel or galva- 
nized or aluminum-coated steel with no screws, rivets, or other pro- 
jections on the interior surface of the chute. Laps or joints shall be of 
a design so that the liquid will drain to the interior of the chute. The 
steel shall not be lighter than as indicated below: 

(a) Chutes handling general household or office wastes shall be 
made of steel not lighter than 16 US gage. 

(b) Chutes handling other than general waste, or dense-heavy 
waste material over 10 lb/cu ft (1500 kg/m3), shall be made of steel 
not lighter than 14 US gage. 

3-2.4 Pneumatic Waste Handling Systems. 
3-2.4.1 The minimum air velocity in a pneumatic waste handling 
system shall be not less than 5000 ft per minute (1500 m/min). 

3-2.4.2 Risers on pneumatic waste handling systems shall be 
equipped with dampers which are open to the atmosphere except 
when automatically closed to permit a conveying operation in 
another riser. Immediately after completion of the conveying cycle, 
all riser dampers shall open automatically. 

3-2.4.3 Metal thickness shall be not lighter than 20 US gage steel 
for material conveying lines, but in all cases shall be of sufficient 
thickness to retain its design shape under all operating conditions. 
Charging stations or changes in direction of conveying fines shall be 
not lighter than 16 US gage steel. Steel shall be galvanized, alumi- 
nized or stainless to avoid corrosion. 

3-2.4.4 Pneumatic waste handling systems operating on a dual 
waste-linen mode shall have two separate service openings (stations) 
at each location, one for rubbish and one for linen. These must be se- 
quenced to allow only one charge in the system at any given time and 
must be interlocked electronically to convey material to its proper 
destination. 

3-9.4.5 Dual pneumatic systems which handle other materials in 
addition to waste shall be designed to operate in the rubbish mode in 
the event of electrical failure of any of the material diverter switch 
controls and immediately upon start-up after a scheduled or 
nonscheduled shut-down of the system. 

3-2.4.6 Automatic fire dampers shall be installed at all points 
where the waste handling system penetrates fire-resistive partitions or 
floor assemblies (see Figure 3-2.4.6). The system shall shut down 
automatically upon closing of one of the fire dampers. 
Exception: When the waste handling system penetration of the 
floor assembly is enclosed by afire-rated shaft both above and below 
the floor penetration , a fire damper is not required. 
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3-3 Chute Terminal  Rooms. 
3-3.1 Room Criteria. Waste chutes or pneumatic waste handling 
systems shall terminate or discharge directly into a room separated 
from other parts of the building by wall, partition, floor, and floor- 
ceiling assemblies having a minimum fire-resistive rating not less 
than that specified for the chute. Openings to such rooms shall be 
protected by approved automatic- or self-closing 1 ~ -hour  fire doors 
suitable for Class B openings. 

3-3.2 Ventilation. Chute terminal rooms shall have a means of 
ventilation to the outdoors under fire conditions. 

3-3.3 Automatic Sprinklers. Automatic sprinklers shall be in- 
stalled in chute terminal rooms.~ Hand hose of adequate length to 
reach all portions of the room shall be provided. 

3-3.4 Discharge. Rubbish chutes or conveying systems shall not 
discharge directly into an incinerator. 

3-3.5 Automatic Feeding or Stoking Systems. Systems for the 
automatic transfer of waste materials from a rubbish-chute terminal 
room to an incinerator or other means of automatic feeding or stok- 
ing incinerators shall not be installed unless special permission of the 
authority having jurisdiction has been obtained. 2 

3-4 Automatic Sprinklers. 
3-4.1 Unlined Metal Chutes. Unlined metal gravity-type chutes 
shall be protected internally by automatic sprinklers. This requires a 
sprinkler at or above the top service opening of the chute, and in ad- 
dition, a sprinkler shall be installed within the chute at alternate 
floor levels in buildings over two stories in height with a mandatory 
sprinkler located at the lowest service level. See NFPA 13, Standard 
for the Installation of Sprinkler Systems. 

~Fires of the nature likely to occur at chute terminals are generally difficult to con- 
trol by ordinary means due to the large amount of smoke evolved and consequent dif- 
ficulty of access by the fire department. Automatic extinguishment of such fires in the 
incipient stage is, therefore, of primary importance. 

2There are many situations where arrangements are made for handling refuse 
mechanically and automatic stoking of incinerators which would not introduce an 
unreasonable hazard. In such cases, the authority having jurisdiction may permit such 
an arrangement, taking into consideration the whole layout, its relation to the rest of 
the building, the presence or absence of complete sprinkler protection, the continuity 
and competence of the personal supervsion attending the operation, ventilation, ac- 
cess for fire fighting, and similar factors. See also NFPA 91, Standard for the Installa- 
tion of Blower and Exhaust Systems for Dust, Stock, and Vapor Removal or Convey- 
i~g. 
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3-4.2 Masonry Waste Chutes. Masonry rubbish  chutes conform- 
ing to 3-2.2 shall not require  au tomat ic  sprinkers.  

3-4.3 Sprinkler Head Protection. Automat i c  sprinklers shall be 
instal led in gravity waste chutes, or waste handl ing  systems shall be 
recessed out  of the chute  area  th rough  which waste travels. The  re- 
cessed area  shall be so designed as to avoid collection of foreign mat-  
ter in the recessed area.  

3-5 Service Open ings .  
3-5.1 General Access Gravity-type Waste Chutes. 
3-5.1.1 All service openings into a waste chute  shall be provided 
with a self-closing, posi t ive-latching,  bo t tom-h inged  hopper - type  
f rame and fire door  assembly approved  for Class B openings and 
having a fire resistance ra t ing  of not less than  1 hour.  The  door  
f rame shall be fastened into the chute  and the shaft wall. The  design 
and instal la t ion shall be such that  no par t  of the f rame or door will 
project  into the chute.  

3-5.1.2 The  area of each service opening  shall be l imited to one- 
th i rd  of the cross-sectional a rea  of a square chute  and 44 percent  of 
the area  of a round  chute.  

3-5.2 Limited Access Gravity-type Waste Chutes. 
3-5.2.1 All service openings into a waste chute  shall be provided 
with a gasketed,  self-closing, posi t ive- latching f rame and  fire door 
assembly approved  for Class B openings and having a ra t ing  of  not 
less than one hour.  The  door  f rame shall be fastened into the chute 
and  the shaft  wall. The  design and insta l la t ion shall be such that  no 
par t  of the f rame or door will project  into the chute.  A key shall be 
requi red  to open the door.  

3-5.2.2 The  area of each service opening  shall be l imited to two- 
thirds of the cross-sectional a rea  of the chute.  

3-5.3 Pneumatic Waste Handling Systems. 
3-5.3.1 The  service opening  size of pneumat i c  waste handl ing  
systems shall be designed to provide p roper  en t rance  into the system. 
It  may  be equivalent  to the cross-sectional area  of the duct  or 
greater .  

3-5.3.2 Pneumat ic  waste hand l ing  systems shall be provided with a 
service opening  consisting of two doors, inc luding  an automat ic-  or 
self-closing, posi t ive-latching outer  door,  front  panel ,  and  f rame 
assembly, approved  for Class B openings and  having a fire resistance 
ra t ing  of not less than  1 hour.  The  door  f rame shall be bui l t  f i rmly 
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into the duct and wall. The system service opening shall be equipped 
with a second or inner door designed to remain closed at all times 
under fttll system pressure unless released by the system control cir- 
cuit to allow the material placed inside the outer door to enter the 
duct, provided the outer door is closed. Only one inner service door 
shall be open during each conveying cycle. 

3-5.4 Combined Gravity-Pneumatic Waste Handling Systems. 
3-5.4.1 Each section of a gravity-pneumatic system shall conform 
to the requirements for the individual type of system. 

3-5.4.2 The storage area above the metering valve in a gravity- 
pneumatic system shall be protected by automatic sprinklers. 

3-6 Service Opening Rooms. 
3-6.1 Every service opening shall be enclosed in a room or compart- 
ment separated from other parts of the building by wall, partition, 
floor, and floor-ceiling assemblies having a fire resistance rating of 
not less than 1 hour with openings to such room or compartment pro- 
tected by approved self-closing fire doors suitable for Class B open- 
ings. 

3-6.2 If entrance to a limited access service opening room is gained 
by a key, the service opening door need not require a key to be 
opened. One or the other shall be keyed. 
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Chapter 4 Linen (Laundry) Chutes or Conveyors 

4-1 G e n e r a l .  
4-1.1 D e f i n i t i o n .  Linen chutes or handl ing  systems are chutes or 
systems used to t ranspor t  soiled l aundry  from the floor or area  of  c o l  
lection to a laundry.  

4-1.2 Class i f ica t ion .  There  are three types of l inen ( laundry)  han- 
d l ing systems involving conveyance th rough  a tube  or cylinder.  

4-1.2.1 G r a v i t y - t y p e  Linen Chutes. A gravi ty- type l inen chute of 
this type is an enclosed vertical  passageway in a bu i ld ing  where the 
l inen is t ransferred by gravity to a chute  te rminal  room or collecting 
facili ty or a pneumat ic  system. 

4-1.2.2 Pneumatic Linen Handling Systems. A pneumat i c  l inen 
handl ing  system is a vertical,  horizontal ,  or incl ined duct  having suf- 
ficient mechanica l ly  appl ied  air  flow to convey l inen without  clog- 
ging to a l aundry  or collecting facility. 

4-1.2.3 A grav i ty-pneumat ic  l inen handl ing  system is a system 
using a combina t ion  of the types defined in 4-1.2.1 and 4-1.2.2. 

4-2 Construction. 
4-2.1 G e n e r a l .  
4-2.1.1 Linen chutes suppor ted  at intervals by the bu i ld ing  struc- 
ture shall be provided with expansion joints  between suppor t  levels. 

4-2.1.2 A linen chute  shall ex tend (full size) at least 4 ft (1.2 m) 
above the roof of the bui lding.  The  chute  shall be open to the at- 
mosphere .  

4-2.1.3 Vert ical  l inen chutes shall be enclosed on all stories above 
the collection or l aundry  facili ty within a cont inuous enclosure con- 
s t ructed of mater ia ls  which are noncombust ib le ,  and  ex tending  from 
the ceiling of the collection or l aundry  room to or  through the roof so 
as to re ta in  the integr i ty  of the fire separat ions  as requi red  by the ap- 
p l icable  bu i ld ing  code provisions. The  walls of the enclosure shall 
have a fire resistance ra t ing  of  not less than  1 hour  if the bu i ld ing  is 
less than  4 stories in height  and  not less than  2 hours if the bui ld ing  is 
4 or more  stories in height.  


