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NOTICE 

All quest ions or other communica t ions  relat ing to this document  shouM be sent only to NFPA Head-  
quarters ,  addressed to the at tent ion of the C o m m i t t e e  responsible for the document .  

For in tormat ion  on the procedures for request ing 'I?'chnical Commi t t ees  to issue Formal Interpreta t ions ,  
proposing Tentative In ter im Amendments ,  proposing amendmen t s  for Commi t t ee  consideration,  and appeals 
on mat ters  re la t ing to the content  of the document ,  wri te  to the Secretary, S tandards  Council ,  Nat ional  Fire 
Protect ion Association,  1 Bat te rymarch  Park. P.O. Box 9101, Quincy, MA 02269-9101. 

A statement,  written or or'd, that is not processed in accordance with Section 16 of the Regulat ions Govern- 
ing C o m m i t t e e  Projects shall not be considered the official posit ion of NFPA or any of its Commi t t ees  and 
shall not be considered to be, nor  be relied upon as, a Fornml Interpre ta t ion.  

Users of this document  should consult  appl icable  Federal, State and local laws and regulations.  NFPA 
does not, by the publ ica t ion  of this document ,  intend to urge action which is not in compl iance  with appli- 
cable laws and this document  may not be construed as doing so. 

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

"]['he Board of Direclors  reaffirms that the Nat ional  Fire Protect ion Associat ion recognizes that the tox- 
icity of the products  of combust ion  is an impor tan t  factor in the loss of life from fire. NFPA has dealt  with 
that suhject in its technical  commit tee  documents  for many  years. 

There  is a concern that the growing use of synthetic mater ia ls  may produce more or addi t ional  toxic 
products  of combust ion  in a fire envi ronment .  The  Board has, theretore, asked all NFPA techniral  commit-  
tees to review the documents  tbr which they art. responsible to be sure that  the documents  respond to this 
cur rent  concern. ~lb assist the comrnit tees in mee t ing  this request,  the Board has appointed  an advisory conr- 
mit tee to provide specific guidance  to the technical commit tees  on quest ions relat ing to assessing the hazards  
of the products  of combust ion.  

Licensing Provis ion - -  This  doemnent  is copyrighted by the National  Fire Protection Association 
tNFPA). 

1. Adoption by Reference - -  Public authori t ies  and others are urged to reference this document  in 
laws, ordinances, regulations, administrat ive orders or similar instruments. Any deletions, additions and changes 
desired by the adopt ing  author i ty  must  be noted separately. Those using this method are requested to notify 
the NFPA (Attention: S, 'cretaD; Standards  Couneil)  in wri t ing of such use. The  term "adopt ion  by reference" 
means  the ci t ing of tith" and Imblishing in tormat ion  only. 

2. Adoption by Transcription - -  A. Public authori t ies  with l awmaking  or ru le -making  powers only, 
upon wri t ten notice to the NFPA (Attention:  Secretary, S tandards  Council) .  will be granted  a royalty-free 
license tu print and republ ish this document  in whole or in part,  with changes and addit ions,  if any, noted 
separately, in laws, ordinanc es, regulat ions,  adminis t ra t ive  orders or s imi lar  ins t ruments  having  the three of 
la'a, provided that: (l) due  notice of NFPA's copyright  is conta ined in each law and in each cupy thereof: 
;rod, (2) that such pr in t ing and republication is l imited to numbers  sufficient to satisfy the jurisdict ion's  la~mak-  
ing or ru lemaking  process. B. Onee  this N F E \  Code  or S tandard  has been adopted into law, all pr int ings  
of this document  hy public authori t ies  with l awmaking  or ruh 'mak ing  powers or any other persons desir ing 
to reproduce this document  or its contents  as adopted by the jur isdic t ion  in whole or in part,  in any fbrm, 
upon written request to NFPA (Attention: Secretary, Standards Council),  will be granted a nonexclusive license 
to print,  republish,  and  vend this document  in whole or in part,  with changes and addit ions,  if" an',', noted 
separately prcwided that due notice of NFPA's copyright is eontained in each copy Such license shall be granted 
only upon agreement  to pay NFPA a royahy. This  royahy is required to provide funds tbr the research and 
development  necessary to cont inue the work of NFPA and its volunteers in cont inual ly  upda t ing  and revising 
NFPA standards. Under  certain circumstances,  lmblie authorit ies with l awmaking  or ru lemaking  powers may 
apply tor and may reeeive a special royahy when the public interest will be served thereby. 

3. Scope of License Grant - -  The  terms and condit ions set torth above do not extend to the index 
to this doeumenl .  

(For tk~rther explanat ion,  see the Policy Concern ing  the Adoptio'n, Pr in t ing  and Publ icat ion of NFPA 
Documents  which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This  material  has been developed under  the published prot edures uf the  National  Fire Protection Associa ~ 
tion, which are designed to assure the appoin tment  of technically competent  Commi t t ees  having  balanced 
representat ion.  \Vhile these procedures assure the highest degree of'care, nei ther  the Nat ional  Fire Protect ion 
Assot iation, its members ,  nor  those par t ic ipa t ing  m its activities aecepts any l iabil i ty resul t ing from tuna- 
pl ianre  or noncompl ianee  with the provisions given herein, for any restri( tions imposed on mater ia ls  or pro- 
cesses, or for the completeness  of the text. 

NFPA has no power or author i ty  to police or enforce compl ianre  with the contents  of dfis document  
anti an)' cert if ication of products  sti l t ing compl iance  with requi rements  of this doculnent  is made  at the peril 
of the certifier. 
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NFPA 82 

Standard on 

Incinerators, Waste and Linen Handling Systems and Equipment 

1990 Edition 

This edition of  NFPA 82, Standard on Incinerators, Waste, and Linen Handling Systems and 
Equipment, was prepared  by the Technical Committee on Incinerators and Waste Handling 
Systems, and acted on by the National Fire Protection Association, Inc. at its Fall Meet- 
ing held November  13-15, 1989 in Seattle, WA. It was issued by the Standards  Council 
on January  12, 1990, with an effective date of  February  5, 1990, and supersedes all pre- 
vious editions. 

The  1990 edition of  this document  has been approved  by the American National Stan- 
dards  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. 

Origin and Development of NFPA 82 

This s tandard was first adopted  by the NFPA in 1948 on recommendat ion of the Com- 
mittee on Field Practice. In 1953 a completely revised edition of  the text on incinerators 
was p repared  by a representative subcommittee and adopted by the NFPA on recommen- 
dation of the Committee on Building Construction. The  subject of incinerators was turned  
over to the Commit tee  on Chimneys and Heat ing Equipment  in 1956. Revised editions 
were adopted  in 1955, 1958, 1960, 1969, 1970, 1971 and 1972. The  original 1948 text 
covered both rubbish handling and incinerators; the 1953, 1955, 1958 and 1960 revisions 
covered only incinerators. In the 1960 edition, incinerators and rubbish handl ing were 
t reated as separate s tandards,  Nos. 82 and 82A respectively, No. 82A on Rubbish Han- 
dl ing being unchanged  from the 1948 edition. In the 1969 edition, the subject Rubbish 
Handling was included with incinerators and Standard No. 82A was discontinued as a sep- 
arate s tandard.  The  1977 edit ion was expanded  to include linen handl ing systems, and 
the 1983 edition represented  a partial  revision, with those revisions mainly editorial.  

This 1990 edition contains minor revisions to Chapters 1 and 2, including a small change 
to the Scope section. Chapters 3 and 4 were completely revised and a new Appendix A was 
added  to provide technical information to facilitate the selection ofch inmey materials for 
handl ing saturated and corrosive gases. The  entire section on Domestic: Incinerators  was 
deleted from the 1990 edition. 
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Technical Committee on Incinerators and Waste Handling Systems 

Lawrence  G. Doucet ,  Chairman 

Doucet  & Mainka  

(Rep. AHA) 

Wi l l i am G. Carpen te r ,  Marshfield,  MA 
E. Czapl icke,  Wilkinson C hu t e s  Inc. 
Michae l  L. J o r g e n s o n ,  Underwr i t e r s  Laborato-  
ries Inc. 

J ack  L. Nicho ls ,  T r u m a n  Med Ctr. 
J o s e p h  F. Schulz ,  Van-Packer  Products  Co. 

Rep. ASHRAE 

Alternates 

Douglas S. Er ickson ,  Amer ican  Hospital  Assn. 
(Alternate to L. G. Doucet)  

Steve Leva, Underwr i t e r s  Laborator ies  Inc. 
(Alternate to M. L. Jo rgenson )  

R i c h a r d  L. Or t is i -Best ,  NFPA Staff Liaison 

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

NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the Association 
or any document developed by the Comminee on which the member serves. 
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GENERAL 82-5  

N F P A  82 

Standard o n  

Incinerators, Waste and Linen Handling 

Systems and Equipment 

1990 Edi t ion  

Chapter  1 Genera l  

NOTICE: An asterisk (*) following the number or letter des- 
ignating a paragraph indicates explantory material on that 
paragraph in Appendix A. 

Information on referenced publications can be found in 
Chapter 7 and Appendix B. 

1-1 Scope. 

1-1.1 This  s t andard  represents  basic r equ i remen t s  pr ima-  
rily concerned  with r educ ing  the fire hazards encompass ing  

I the instal lat ion and  use of  waste storage rooms,  containers ,  
handl ing  systems, incinerators, and  compactors. It also is con- 
ce rned  with l inen,  or  l aundry ,  h a n d l i n g  systems. 

1-1.2 This  s tandard  does not  include design criteria for the 
purpose  of  r educ ing  air pollution.  For such criteria, consult  
the a u t h o r i t i e s h a v i n g  jur isdic t ion.  

1-2 Definitions. 

NOTE: Other definitions relating to this standard are con- 
tained in NFPA 07M, Standard Glossary of Terms Relating to 
Chimneys, Vents, and Heat Producing Appliances. 

Approved .  Acceptable to the "author i ty  having jur i s -  
diction." 

NOTE: The National Fire Protection Association does not 
approve, inspect or certify any installations, procedures, equip- 
ment, or materials nor does it approve or evaluate testing lab- 
oratories. In determining the acceptability of installations or 
procedures, equipment or materials, the authority having juris- 
diction may base acceptance on compliance with NFPA or 
other appropriate standards. In the absence of such standards, 
said authority may require evidence of proper installation, pro- 
cedure or use. The authority having jurisdiction may also refer 
to the listings or labeling practices of an organization con- 
cerned with product evaluations which is in a position to deter- 
mine compliance with appropriate standards for the current 
production of listed items. 

Au thor i ty  H a v i n g  J u r i s d i c t i o n .  T h e  "author i ty  having 
jur isdict ion" is the organizat ion,  office or  individual  respon-  
sible for "approv ing"  equ ipmen t ,  an installat ion or  a pro-  
cedure .  

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, chiefofa fire 
prevention bureau, labor department, health department, 
building official, electrical inspector, or others having statu- 
tory authority. For insurance purposes, an insurance inspec- 
tion department, rating bureau, or other insurance company 
representative may be the "authority having jurisdiction." In 
many circumstances the property owner or his designated 
agent assumes the role of the "authority having jurisdiction"; 
at government installations, the commanding officer or depart- 
mental official may be the "authority having jurisdiction." 

Combustible Materi;d. Combustible material ,  as pertain-  
ing to this s tandard,  means material made of or surfaced with 
wood, compressed paper ,  plant  fibers, or  other  material  that 
will ignite and  bu rn .  Such mater ial  shall be cons idered  as 
combustible even though flameproofed, fire-retardant treated, 
or  plastered.  

Labeled.  E q u i p m e n t  or  materials  to which has been  
attached a label, symbol or other  identifying mark of an  orga- 
nization acceptable to the "authority having jurisdict ion" and  
concerned  with p roduc t  evaluation,  that main ta ins  periodic 
inspect ion of  p roduc t ion  of labeled e q u i p m e n t  or  materials 
and  by whose labeling the manufac turer  indicates compliance 
with appropr i a t e  s tandards  or  pe r fo rmance  in a specified 
m a n n e r .  

Listed. E q u i p m e n t  or  materials  inc luded  in a list pub-  
lished by an  organiza t ion  acceptable to the "author i ty  hav- 
ing jurisdiction" and  concerned with product  evaluation, that 
mainta ins  periodic inspect ion of  p roduc t ion  of  listed equip-  
m e n t  or  materials  and  whose listing states e i ther  that  the 
e q u i p m e n t  or  mater ia l  meets appropr i a t e  s tandards  or 
has been  tested and  found  suitable for use in a specified 
m anne r .  

NOTE: The means tbr 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 m a n d a t o r y  r equ i remen t .  

1-3 Application of  standard. 

1-3.1 This  s tandard  shall be appl ied  to new cons t ruc t ion  
and  new equipment ,  as de t e rmined  by the authori ty  having 
jur isdic t ion.  

1-3.2 It shall not  requi re  the al terat ion or  r ep lacement  of 
existing construction or  equ ipmen t  current ly in use provided 
that the owner  establishes appropr ia te  administrat ive,  main-  
tenance,  and  t ra in ing  p rograms  that give equivalent  safety. 

1-3.3 It is recognized that there  are m a n y  different  incin- 
erat ion technologies and  designs. The re  also is a wide vari- 
ation in the types of  waste that can be incinerated,  inc luding 
solids, liquids, sludges, and  fumes. This  s t andard  is not  
i n t ended  to cover or include all of  the design and  construc-  
tion details for each incinerat ion technology and  application. 
However, all design, construction, control, and  other  features 
as needed  to reduce  or  min imize  fire hazards are requ i red  
for all new inc inera t ion  facilities, to the satisfaction of  the 
au thor i ty  having jur isdic t ion.  

1-3.4 No th ing  in this s t andard  is i n t e n d e d  to p reven t  the 
use of new methods or  devices, provided that sufficient tech- 
nical data is submi t ted  to the author i ty  having jur i sd ic t ion  

1990 Edition 



82-6 INCINERATORS, WASTE AND LINEN HANDLING SYSTEMS AND EQUIPMENT 

to demonstrate that the proposed method or device is equiv- 
alent in quality, strength, fire endurance, effectiveness, dura- 
bility, and safety to that prescribed by this standard. 

Chapter 2 Incinerators 

2-1 General. 

2-1.1 Provision for Auxiliary Fuel. Gas-burning installa- 
tions shall be in accordance with applicable provisions of 
NFPA 54, National Fuel Gas Code, and NFPA 58, Storage and 
Handling of Liquefied 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 that will automatically shut off 
the fuel supply to the bu rne r  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 incin- 
erator 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 incinerator is located. Fans may be installed to deliver air 
to the incinerator room, provided they are in operation 
whenever the incinerator is in use. 

2-1.3.2 I f a  residential-type of incinerator is installed in an 
open area, such as an undivided basement without storm win- 
dows and without unusually tight-fitting doors, in buildings 
of conventional construction, adequate air supply usually may 
be obtained through normal air infiltration. If the inciner- 
ator is located in a confined space or an area separated by 
tight-fitting partitions and doors, adequate air shall be pro- 
vided by means of an opening communicat ing with other 
areas of the building having adequate infiltration or with the 
outdoors. See NFPA 31, Standard for the Installation of Oil Burn- 
ing 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 communicat ing to other parts of the 
building, the opening shall be protected by an approved fire 
damper.  

(b) A duct leading from the incinerator room to the out- 
doors. 

(c) A duct leading to a boiler or furnace room cut off as 
prescribed 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  incinerator burn ing  rate based on heat 
value of waste and auxiliary fuel, if all air is from the out- 
doors; and 1 sq in. (6.5 cm 2) per 1,000 Btu (293 W) per hour 
incinerator burning rate if all air is from inside buildings. See 
NFPA 54, National Fuel Gas Code. 

2-1.3.5 Air ducts extending to or from an incinerator room 
through other parts of a building shall be constructed and 
installed in accordance with NFPA 90A, Standard for the Instal- 
lation of Air Conditioning and Ventilating Systen~. 
1990 Edition 

2-1.4 Spark Arresters. 

2-1.4.1 Spark arresters shall be installed on incinerator stacks 
unless the following are present: 

(a) A'wet scrubber or other emission control system or 
component is installed between the incinerator and stack, such 
that flyash cannot pass directly from the incinerator to the 
stack. 

(b) Other acceptable design and control features are in 
place that would prevent the entrainment  of flyash from the 
incinerator to the stack under  all operating conditions. 

(c) The nature of the waste being incinerated will not result 
in flyash emissions. 

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 chim- 
ney flue it serves. 

2-1.4.3 Arresters shall have a vertical height of not less than 
1.3 times the min imum diameter of the chimney flue or the 
minimum horizontal dimension of rectangular chimney flue. 

2-1.4.4 Arresters, including bolts, rivets, screws, and sup- 
porting members, shall be made of stainless steel (ASTM 
A167, ~ Type 316, or ASTM A478, Type 316, or the equiv- 
alent). 

2-1.4.5 Openings shall not permit the passage of spheres 
having a diameter larger than 1/2 inch (13.7 mm), nor block 
the passage of spheres having a diameter of less than 3/8 inch 
(9.5 mm). 

2-1.4.6 Means shall be provided for securely attaching the 
spark arresters to chimneys to provide adequate support and 
prevent movement  of the arrester. 

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

2-2 Commercial-Institutional Incinerators. 

2-2.1 Definition. A commercial-institutional incinerator as 
defined in this section refers to an incinerator predominantly 
designed for bu rn ing  solid waste. The most applicable sys- 
tems included under  this definition include, but are not lim- 
ited to, controlled air incineration and multiple chamber type 
incineration systems. 

2-2.2 Design and Construction. 

2-2.2.1 The design and construction of the incinerator and 
all associated components  shall be such that in service they 
will not crack, warp, or otherwise fail structurally so as to per- 
mit flame passage or emission of combustion gases or sparks 
into the building. 

2-2.2.2 Explosion relief shall be provided. The area of explo- 
sion relief shall be not less than 1 sq ft (.09 m 2) of relief area 
for every 100 cu ft (3 m 3) of primary combustion chamber 
volume. Where the exhaust chimney will not serve the above 
purpose, a door or panel shall be provided and arranged to 
allow the door or panel to re turn to a closed position 
promptly after pressure has been released. 

2-2.2.3 Commercial-institutional incinerators shall be built 
in accordance with the following requirements: 

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

The full title and date of all ASTM standards referenced in this 
standard appear in Chapter 7. 



INCINERATORS 82--7 

(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 combustion tempera tures  involved and shall maintain 
their integrity under  all operating conditions. Metal stays, lin- 
tels, or  o ther  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 capa- 
ble of  support ing all doors and burner  equipment. The  steel 
casing or  f ramework shall be erected and set p lumb before 
any brickwork is done. Cylindrical outer casings made of steel 
not less than 1/4 in. (6.4 mm) thick need not be reinforced. 

(e) Insulation or  other approved means shall be provided 
to meet  the t empera tu re  limitation of  2-2.2.5. 

(I) Openings shall be provided so that all parts of the incin- 
erator  can be cleaned, including the ash pit, the combustion 
chamber,  the passes of  separat ion chambers,  and the incin- 
era tor  flue. Cleanouts shall be closed by tight-fitting doors  
or covers, securely latched or otherwise held in a closed posi- 
tion. Ash pit and combustion chamber  closures and frames 
shall be of  cast iron or  equivalent, with the frames securely 
at tached to the incinerator.  

2-2.2.4 No par t  of  an incinerator  shall be used as a wall, 
roof, or  floor of  a building. 

2-2.2.5 Incinerators  shall be so designed that the temper-  
ature rise above ambient [75°F -+ 5 ° (24°C _+ 3°)] of any por- 
tion of  the incinerator  casing accessible to an opera tor  shall 
not exceed 70°F (39°C). Handles of operat ing doors shall not 
exceed a 40°F (22°C) rise for metallic and 60°F (33°C) rise 
for nonmetallic.  

Exception: Doors, inspection points, burners, flues, and areas zmme- 
diately adjacent thereto need not comply with 2-2.2.5. 

2-2.3 Placement. Commercial-institutional incinerators shall 
be placed on proper ly  designed foundations of  masonry or  
reinforced concrete or on noncombustible material  having 
a fire resistance rating of not less than 3 hours provided such 
support  is independent  of the building construction and the 
load is t ransferred to the ground.  

2-2.4 Clearances. 

2-2.4.1 Commercial- inst i tut ional  incinerators shall be 
installed to provide a clearance to combustible material of  
not less than 36 in. (914 mm) at the sides and rear,  and not 
less than 48 in. (1220 ram) above, and not less than 8 ft (2.4 
m) at the front of the incinerator.  

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

2-2.4.2 A clearance of  not less than 12 in. (305 mm) shall 
be provided from the incinerator to walls or ceilings of  non- 
combustible construction. 

Exception: A clearance of not less than 3 in. (76.2 ram) may be 
provided from commercial and industrial incinerators to walls or ceil- 
ings of noncombustible construction where it is not possible to place 
combustible material on the outer or upper side thereof. 

2-2.4.3 Incinerators  that are listed specifically for installa- 
tion at lesser clearances than specified in 2-2.4.1 and 2-2.4.2 
shall be installed in accordance with the conditions of  such 
listing, provided that, in any case, the clearances shall be suf- 
ficient to afford accessibility for firing, cleanout, and any nec- 
essary servicing as set forth in 2-2.4.4. 

2-2.4.4 Sufficient space shall be provided around the incin- 
erator and its appurtenances to facilitate cleaning, repair, and 
servicing. Clearance shall be provided to allow the cleanout 
doors to be completely opened  so that all parts of the com- 
bustion 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 adjustment or  replace- 
ment. No construction shall be located closer than 16 in, (406 
mm) to any par t  of  an incinerator.  

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

2-2.5 Incinerator Charging. 

2-2.5.1 A waste charging system and appropr ia te  controls 
shall be provided that will prevent  the direct  discharge of  
flames, combustion gases, and heat from the incinerator dur-  
ing waste loading operations.  This shall include a hopper /  
ram type mechanical loader  or  other  approved  system. 

Exception: Incinerators that are loaded on a batch basis, whereby 
the charging door is not opened while waste combustion is taking 
Olace, shall not be required to have a mechanical charging system. 

2-2.5.2 The combustion chamber  of a commercial-  
institutional type incinerator  may not be charged through 
the floor immediately above such incinerator unless the charg- 
ing chute is designed with dampering and controls that would 
prevent  the direct passage of combustion products and radi- 
ant  heat through the chute into the charging room. 

2-2.5.3 The  charging hood and chute shall be constructed 
of not less than 12 US gage steel casing, lined with not less 
than 41/2 in. (114 mm) of  firebrick (ASTM C27 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  com- 
bustion chamber.  

Exception: The charging hood and chute may exceed 6 ft  (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. 

2-2.5.4 The charging opening shall be protected by a cover 
extending beyond the edges of  the opening for at least 2 in. 
(51 ram) on all sides, and lined with not less than 21/2 in. (63.5 
mm) of  refractory material. 

2-2.5.5 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 pro- 
tected by approved  self-closing or automatic-closing 3-hour 
fire doors suitable for Class A openings. Such doors shall be 
kept closed during the charging operation and at other times, 
except when delivering waste material  to the room. 
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Exception: When the room is protected by an approved system of 
automatic sprinklers, the walls and floor and ceiling assemblies may 
have a fire resistance rating of not less than 1 hour, and the door 
may be a l l/2-hour fire door approved for Class B openings. 

2-2.6 Incinerator Residue Removal.  A system and appro-  
I pr iate  approved  measures shall be provided to adequately 
J quench and/or  fully contain ash residues removed from the 
[ incinerator  dur ing  clean-out operations.  This shall include 
J such features as water sprays, a wet quench pit, or  a special 
J containment enclosure to enable ash clean-out with minimal 
[exposure  to ambient  conditions. 

2-2.7 Incinerator Rooms for Commercial-Institutional Incin- 
erators. 

2-2.7.1 Commercial- inst i tut ional  incinerators shall be 
enclosed within a room separated from other  parts of  the 
building by wall, partition, floor, and floor-ceiling assemblies 
constructed of  noncombustible material  and having a fire 
resistance rat 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. 

2-2.7.2 Door or  other  openings in rooms containing incin- 
erators communicating with other  areas of  the building shall 
be protected by approved  self-closing or automatic-closing 
1 l/2-hour fire doors suitable for Class B openings.  

2-2.7.3 Automatic sprinklers,  a short  length of  hand hose 
connected to a suitable water supply, and a suitable floor 
dra in  shall be provided in the incinerator  room. 

2-2.8" Chimneys for Commercial-Institutional Incinerators. 

2-2.8.1 General.  

J 
2-2.8.1.1 The  chimney flue for an incinerator  shall serve 
the incinerator only, unless the chimney flue construction is 
acceptable for incinerator gases and the controls are suitable 
for the incinerator and other  device being served. It shall be 
designed and p ropor t ioned  to provide adequate  draft  for 
p rope r  operat ion of  the incinerator.  

2-2.8.1.2 Chimneys shall be supported on properly designed 
foundations of  masonry or  reinforced port land or  refractory 
cement concrete. They shall be so constructed as not to place 
excessive stress upon the roof  of  the combustion chamber.  
I f  incinerator walls are to suppor t  the chimney, the founda- 
tion and walls shall be built  to suppor 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. 

2-2.8.1.3 A factory-built chimney, if so listed, and a metal 
chimney may be suppor ted  addit ionally at intervals by the 
building structure, in which case expansion joints shall be pro- 
vided at each suppor t  level. All joints shall be l iquidtight or  
of  a design such that liquid will dra in  to the interior  of  the 
chimney. 

2-2.8.1.4 Cleanout openings provided in chimneys shall be 
equipped with ferrous metal doors and frames a r ranged  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. 
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2-2.8.1.5 Drains shall be provided at the base of  all chim- 
neys to allow the removal  of  condensed flue products  and 
shall be designed to avoid clogging. 

2-2.8.2 Listed Medium-Heat  Chimneys .  Listed medium- 
heat  appliance chimneys may be used and shall be installed 
in accordance with the conditions of  the listing and the man- 
ufacturer 's  instructions. 

2-2.8.3 Metal Chimneys .  

2-2.8.3.1 Where secondary combustion temperatures do not 
exceed 1800°F (982°C), metal chimneys shall be lined with 
41/2 in. (114 mm) of  high-duty, spall-resistant firebrick (ASTM 
C27) laid in high-duty refractory mortar  (ASTM C 199). The  
lining shall start at the base of the chimney and extend con- 
tinuously to the top. Equivalent linings of  equivalent thick- 
ness, such as Class A or  better  Alumina-Silica Base Castable 
Refractories or  Class O or  better  Insulating Castable Refrac- 
tories, may be used. Equivalent thickness shall be that thick- 
ness capable of  providing the same insulating and structural 
values to limit skin temperatures  to those specified in 2-3.2.5 
under  all in tended opera t ing  conditions. 

2-2.8.3.2 Where secondary combustion temperatures exceed 
1800°F (982°C), metal chimneys shall be lined with 41/2 in. 
(114 mm) of super-duty, spall-resistant refractory brick (ASTM 
C27) laid in refractory mortar .  The  refractory mor tar  shall 
be high-duty for tempera tures  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 thick- 
ness, such as Class B or  better  Alumina-Silica Base Castable 
Refractories (ASTM C27) in accordance with t empera tu re  
requirements  or  Class P and Q Insulat ing Castable Refrac- 
tories (ASTM C27) in accordance with tempera ture  require- 
ments, may be used. Equivalent thickness shall be that 
thickness capable of  providing the same insulating and struc- 
tural values to limit skin tempera tures  to those specified in 
2-3.2.5 under  all in tended opera t ing  conditions. 

2-2.8.3.3 Castable plastic refractories, or  other  refractories, 
may be used in metal chimneys in lieu of firebrick provided 
such refractory is of equivalent heat and corrosion resistance. 
Liners made of  these refractories shall be suppor ted  by 
anchors made of  corrosion-resistant steel capable of support-  
ing the refractory load at 1500°F (727°C). The insulating value 
shall be such that tempera tures  at the supports  shall not 
exceed this t empera tu re  under  all firing conditions. 

2-2.8.3.4 Metal chimneys shall be proper ly  riveted or  
welded, securely suppor ted,  and constructed in accordance 
with good engineer ing practice. 

2-2.8.3.5 Metal chimneys shall be constructed of steel or cast 
iron. Sheet steel shall have a thickness not less than that indi- 
cated in Table 2-3.7.3.5. 

Table 2-2.8.3.5 Minimum Thickness of Sheet Steel Chimneys 

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

16 .054 (1.37) up to 154/.0994 up to 14/356 
14 .069 (I.75) 155/.0999 to 201/.1296 over 14/356 to 16/406 
12 .098 (2.49) 202/.1303 to 254/.1638 over 16/406 to 18/457 
10 .128 (3.25) Larger than 254/.1638 over 18/457 

NOTE: Regardless of minimums in this table, the thickness of sheet 
metal shall be adequate to meet the requirements of 2-2.8.3.6. 
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2-2.8.3.6 Metal chimneys shall be proper ly  riveted, welded 
or bolted, securely supported,  and constructed in accordance 
with good engineer ing practice as necessary for the follow- 
ing: 

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

(b) Adequate  anchoring,  bracing, and inherent  s t rength .  
to withstand seismic and wind-induced vibrational stresses. 

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

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

(e) Allowance for thermal expansion of breeching and ver- 
tical sections. 

2-2.8.3.7 If  a metal chimney extends through any story of  
a bui lding above that in which the connected incinerator  is 
located, it shall be enclosed in such upper  stories within con- 
t inuous walls constructed of  materials that are noncombus- 
tible, 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 rat ing of  not less than 1 hour  if the build- 
ing is less than 4 stories in height, and not less than 2 hours 
if the bui lding is 4 or  more  stories in height, and shall con- 
form 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 l/2-hour 
fire doors approved for Class B openings may be installed at var- 
ious floor levels for inspection purposes. 

2-2.8.4 Masonry Chimneys. 

2-2.8.4.1 Where secondary combustion temperatures do not 
exceed 1800°F (982°C), masonry chimneys shall be con- 
structed of  solid masonry units or  reinforced concrete with 
walls not less than 8 in. (203 mm) thick. Such walls shall be 
lined with 41/2-in. (114-mm) high-duty,  spall-resistant fire- 
brick (ASTM C27) laid in high-duty refractory mortar  (ASTM 
C199). The  lining shall start at the base of  the chimney and 
extend continuously to the top. 

2-2.8.4.2 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 41/2-in. (114-mm) 
super-duty, spali-resistant firebrick laid in super-duty refrac- 
tory mor tar  (ASTM C27). The  lining shall start at the base 
of  the chimney and extend continuously to the top. 

2-2.8.4.3 Masonry chimneys shall be proved air t ight  by a 
smoke test after erection and before being put  into service. 

2-2.9 Chimney Clearances. 

2-2.9.1 Listed chimneys shall be installed in accordance with 
the conditions of  the manufacturer 's  instructions as to clear- 
ances. Exposed port ions of  chimney or  breechings that can 
be touched shall be so designed that maximum surface tem- 
pera tures  shall not exceed 70°F (39°C) above ambient  tem- 
perature .  

2-2.9.2 Masonry Chimneys. A clearance of not less than 4 
in. (102 mm) shall be provided between the exterior  surface 
of masonry chimneys and combustible material.  

2-2.9.3 Exterior Metal Chimneys. 

2-2.9.3.1 Exterior metal chimneys shall have a clearance of  
not less than 24 in. (610 mm) from a wall of wood frame con- 
struction and from any combustible material. 

2-2.9.3.2 Exterior metal chimneys over 18 in. (457 mm) in 
d iameter  shall have a clearance of  not less than 4 in. (102 
mm), and those 18 in. (457 ram) or  less in diameter  a clear- 
ance of  not less than 2 in. (51 mm) from a bui lding wall of  
o ther  than wood frame construction. 

2°2.9.3.3 An exterior  metal chimney shall be installed with 
a minimum clearance of  24 in. (610 mm) to any door or win- 
dow or  to any walkway, unless insulated or  shielded in any 
approved  manner  to avoid burning  a person who might 
touch the chimney. 

2-2.9.4 Interior Metal Chimneys. 

2-2.9.4.1 Within the same story of  a bui lding as that in 
which the incinerator is located, a metal chimney shall have 
a clearance of  not less than 36 in. (914 mm) from a wall of  
wood frame construction and from any combustible mate- 
rial. Such interior  metal chimneys over 18 in. (457 ram) in 
outside diameter  shall have a clearance of  not less than 4 in. 
(102 ram), and those 18 in. (457 mm) or less in outside diam- 
eter a clearance of not less than 2 in. (51 ram) from a build- 
ing wall of o ther  than wood frame construction. 

2-2.9.4.2 If  a metal chimney passes th rough  a roof  con- 
structed of combustible material, it shall be guarded by a ven- 
tilating thimble of  galvanized iron or  approved  corrosion 
resistant metal, extending not less than 9 in. (229 ram) below 
and 9 in. (229 mm) above the roof construction, and of  a size 
to provide not less than 18 in. (457 mm) clearance on all sides 
of  the chimney. 

2-2.10 Low Temperature Chimneys and Breeching. 
Incinerator  chimneys and breechings designed to handle  
saturated flue gases or  flue gases with condensed acids shall 
be designed and constructed to be corrosive resistant and 
capable of  handl ing aggressive flue acids under  all operat-  
ing conditions. Such materials may include fiberglass rein- 
forced plastic (FRP), refractoires, and mortars of  special acid 
resistant composit ion or  specialized metals, such as Hastel- 
loy or  Inconel. See Appendix  A-2.3.8 for further discussion. 

2-2.11 Chimney Termina t ion .  

2-2.11.1 Chimneys on incinerators where the secondary 
combustion chamber  is designed to be opera ted  at 1800°F 
(982°C) or  less shall extend not less than 10 ft (3.1 m) higher 
than any port ion of  any bui lding within 25 ft (7.5 m). 

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

2-2.11.2 Chimneys on incinerators where the secondary 
combustion chamber  is designed to be opera ted  at over 
1800°F (982°C) shall extend not less than 20 ft (6.2 m) higher 
than any port ion of  any bui lding within 50 ft (15 m). 

Exception: Such portio~ do not include other chimneys, vents, or 
open structural framing. 
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2-2.11.3 The terminus of the chimney flue for the inciner- 
ator 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), unless the system complies with 
the conditions listed under  2-1.4.1. 

2-2.12.9 Expansion joints shall be provided as required. 

2-3 Outdoor Incinerators. All outdoor incinerators shall 
conform with Chapters 2 and 3, depending  upon use. 

2-2.12 Chimney Connector or Breeching. 

2-2.12.1 A chimney connector or breeching connecting a 
commercial-institutional type incinerator to a chimney shall 
be constructed of not lighter than 16 US gage steel if it is 12 
in. (305 mm) 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 also may utilize listed medium-heat chim- 
ney sections i f  these sections are joined together with continuous welds, 
flanges, or couplings. 

2-2.12.2 Chimney connectors or breeching up to 18 in. (457 
mm) in diameter or greatest cross-section dimension shall be 
lined with not less than 21/2-in. (63.5-mm) high-duty, spall- 
resistant refractory brick (ASTM C27). 

2-2.12.3 Chimney connectors or breeching over 18 in. (457 
mm) in diameter or greatest cross-section dimension shall be 
lined with not less than 41/2-in. (114-mm) of high-duty, spall- 
resistant refractory brick (ASTM C27). 

2-2.12.4 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 cor- 
rosion resistant steel capable of supporting the refractory load 
at 1500°F (727°C). The insulating value shall be such that tem- 
peratures at the supports shall not exceed this temperature 
under  all firing conditions. 

2-2.12.5 The net internal free area of the connector shall 
be not less than the free area of the flue collar of the incin- 
erator. 

2-2.12.6 A chimney connector shall not be enclosed. The 
connector throughout its entire length shall be readily acces- 
sible for inspection and replacement. 

2-2.12.7 Chimney connectors or breechings of all 
commercial-institutional type incinerators, including those 
of special design to produce low flue-gas temperatures, shall 
conform with 2-2.11. 

2-2.12.8 If a gas washer or scrubber is used or if other 
arrangements  are such that the natural  draft is insufficient 
for proper operation of the incinerator, a draft inducer may 
be used, In this event, the chimney shall be sized for natural- 
draft operation and a bypass installed around the gas washer 
or scrubber or other unit  that requires the draft induction. 
Suitable normally open dampers shall be installed in the 
bypass to allow venting of combustion products in the event 
of power failure. 

J This requirement has been initiated to avoid the serious corro- 
sion problems inherent 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 fail- 
ure. In those cases where the bypass is such that the breeching also 
is 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 Handling Systems ~ 

3-1 Definitions. There are five types of waste chute systems, 
each with separate fire safety criteria. 

3-1.1 General Access Gravity Type. A waste chute of this 
type is an enclosed vertical passageway in a building to a stor- 
age or compacting room where the waste is transferred by 
gravity only. All occupants 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 stor- 
age or compacting room where the waste is transferred by 
gravity only. Authorized personnel only use the chute, gain- 
ing entry by key to a locked chute door or service opening 
room door. 

3-1.3 Pneumatic Waste Handling Systems. A waste han- 
dling system of this type is a vertical, horizontal, or inclined 
duct having sufficient mechanically applied air-flow to con- 
vey refuse without clogging to point of disposition. 

3-1.4 Multi-Loading Pneumatic Waste Handling Systems. 
A negative pressure waste handling system of this type shall 
consist of an automatic or self-closing, positive-latching inlet 
door, interlocked so that only one door in the chute can be 
opened at the same time and not when the material damper 
is opened. 

3-1.5 Gravity-Pneumatic Waste Handling System. A sys- 
tem using a combination of the types defined in 3-1.1 or 3- 
1.2 and feeding 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 intervals 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 min imum clearance of 24 in. (610 
mm) shall be maintained from the outside edge of the dis- 
charge 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 pro- 
cessing waste, clearance on two sides may be 4 in. (102 mm). 

3-2.1.3 Listed medium-heat appliance chimney sections shall 
be acceptable for use as waste chutes. 

J Waste chutes, conveyors, or other handling systems usually are 
employed where there is a relatively large area on each floor from 
which waste is collected. The collected waste is brought to the open- 
ing in the chute. The chute then conveys the waste to its disposi- 
tion point, 
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3-2.1.4 Vertical waste chutes shall be enclosed in all stories 
above the storage or compacting room within a continuous 
enclosure constructed of materials that are noncombustible, 
and extending from the ceiling of the storage or compact- 
mg room to or through the roof so as to retain the integrity 
of the fire separation as required by applicable 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 speci- 
~ed above are not required to be enclosed. 

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

(a) Gravity-type Chutes. The size of the chute shall not be 
less than 22 1/2 by 221/2 in. (571 mm by 571 mm) or 24 in. 
(610 mm) in diameter, inside measurement.  

(b) Pneumatic Waste Handling Systems and Multi-Loading 
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 jurisdiction. 

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 atmosphere. 

3-2.2 Masonry Waste Chutes. Masonry waste chutes shall 
be constructed 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 C27) not less than 4t/2 in. (114 mm) 
thick. Equivalent construction with walls providing 2-hour 
fire resistance rating with equivalent structual features shall 
be acceptable. 

3-2.3 Metal Waste Chutes. 

3-2.3.1 Metal chutes may be lined with low-duty refractory 
brick (ASTM C27) not less than 21/2 in. (63.5 mm) thick or 
equivalent castable refractories. Unlined steel chutes shall be 
protected internally by automatic sprinklers (see 3-4.1). 

3-2.3.2 Metal waste chutes shall be made of stainless steel 
or galvanized or aluminum-coated steel with no screws, riv- 
ets, or other projections 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 and Multi-Loading Pneumatic Waste 
Handling Systems. 

3-2.4.1 The minimum air velocity in pneumatic waste han- 
dling systems shall be not less than 3500 ft per minute 
(1150 m/rain). 

3-2.4.2 Each riser on pneumatic waste handling systems 
shall be equipped with dampers that are open to the atmo- 
sphere except when automatically closed to permit a convey- 
ing operation in another riser. Immediately after completion 
of the conveying cycle, all riser dampers shall open auto- 
matically. 

3-2.4.3 Each riser with more than one inlet door or multi- 
loading pneumatic waste handling system shall be equipped 
with a damper  that normally is closed to the atmosphere 
except dur ing discharging of the chute. 

3-2.4.4 Metal thickness shall be not lighter than 14 US gage 
steel for material conveying lines, but in all cases shall be of 
sufficient thickness to retain its design shape under  all oper- 
ating conditions. Steel shall be galvanized, aluminized, or 
stainless to avoid corrosion. 

3-2.4.5 Automatic fire dampers shall be installed at all points 
where the waste handling system penetrates fire-resistive par- 
titions or floor assemblies (see Figure 3-2.4.5). The system shall 
shut down automatk:ally upon closing of one of the fire 
dampers. 

Exception: When the waste handling system penetration of the floor 
assembly is enclosed by a fire-rated shaft both above and below the 
floor penetration, a fire damper is not required. 

3-3 Chute Terminal Rooms. 

3-3.1 Room Criteria. Waste chutes, pneumatic waste han- 
dling systems, or nmlti-loading pneumatic waste handling sys- 
tems shall terminate or discharge directly into a room 
separate from other parts of the building by wall, partition, 
floor, and floor-ceiling assemblies having a min imum fire- 
resistive rating not less than that specified for the chute. 
Openings to such room shall be protected by approved auto- 
matic or self-closing 11/2 hour fire doors suitable for Class B 
openings. 

3-3.2 Automatic Sprinklers. Automatic sprinklers shall be 
installed in chute terminal rooms] Hand hose of adequate 
length to reach all portions of the room shall be provided. 
The hose can be utilized for cleaning purposes. 

3-3.3 Discharge. Waste chutes or conveying systems shall 
not discharge directly into an incinerator. 

3-3.4 Automatic Feeding or Stoking Systems. Systems for 
the automatic transfer of waste materials from a waste-chute 
terminal room to an incinerator or other means of automatic 
feeding or stoking incinerators shall not be installed unless 
special permission of the authority having jurisdiction has 
been obtained. 2 

i Fires of the nature likely to occur at chute terminals generally 
are difficult to control by ordinary means due to the large amount 
of smoke involved and consequent difficulty of access by the fire 
department. Automatic extingushment of such fires in the incipient 
stage is, therefore, of primary importance. 

2 There are many situations in which arrangements are made for 
handling refuse mechanically and antomatic stoking of incerators 
that would not introduce' an unreasonable hazard. In such cases, the 
authority having jurisdiction may permit such an arrangement, tak- 
ing 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 tbe personal supervision attend- 
ing the operation, ventilation, access for fire fighting, and similar 
tactors. See also NFPA 91, Sla.dafd for the lustallahon of Blower a~td 
Exhaust System~ for Didst, Stock, aud Vapor Removal or Conve~ing. 
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Figure 3-2.4.5(a) Multi-loading waste handling system. 

3-3.5 Waste Collection. All waste from pneumatic or multi- 
loading pneumatic waste handling systems must be dis- 
charged and collected in a completely sealed collector or fed 
mto a completely sealed collector/compactor/container unit. 
The collector must be furnished with a sprinkler head. Waste 
from collector must be conveyed to incinerator by improved 
manner .  

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 open- 
ing of the chute, and in addition, a sprinkler shall be installed 
within the chute at alternate floor levels in buildings over 2 
stories in height ~vith a mandatory sprinkler located at the 
lowest service level. See NFPA 13, Standard for the Installation 
of Sprinkler Systems. 

3-4.2 Masonry Waste Chutes. Masonry waste chutes con- 
forming to 3-2.2 or 3-2.1.3 shall not require automatic sprin- 
klers. 

3-4.3 Sprinkler Head Protection. Automatic sprinklers 
installed in gravity waste chutes or waste handling systems 
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Note 1: Fire damper  not required when fire-rated enclosure provided above 
and below floor penetration. See 3-2.4.5 and Exception. 

Figure 3-2.4.5(b) Gravity pneumatic waste handing system. 

shall be positioned out of the area through which waste trav- 
els. The installation shall be so designed to avoid collection 
of waste. 

3-5 Service Openings. 

3-5.1 General Access Gravity-type Waste Chutes. 

3-5.1.1 All service openings into a waste chute shall be pro- 
vided with a self-closing, positive-latching, bottom-hinged, 
hopper-type frame and fire door assembly approved for Class 
B openings and having a fire resistance rating of not less than 
1 hour. The door frame shall be fastened into the chute and 
the shaft wall. The design and installation shall be such that 
no part of the frame or door will project into the chute. 

3-5.1.2 The area of each service opening shall be limited 
to one-third of the cross-sectional area 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 pro- 
vided with a gasketed, self-closing, positive-latching frame and 
fire door assembly approved for Class B openings a n d  
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Note 1: Fire damper not required when fire-rated enclosure provided above 
and below floor penetartion. See 3-2.4.5 and Exception. 

Figure 3-2.4.5(c) Pneumatic waste handing system. 

having a rating of not less than 1 hour. The door  frame shall 
be fastened into the chute and the shaft wall. The design and 
installation shall be such that no par t  of  the frame or door  
will project  into the chute. A key shall be required to open 
the door.  

3-5.2.2 The  area of  each service opening  shall be limited 
to two-thirds of the cross-sectional area of  the chute. 

3-5.3 Pneumatic Waste Handling Systems. 

3-5.3.1 The  service opening  size of  pneumatic  waste han-  
dl ing systems shall be designed to provide p rope r  entrance 
into the system. The  width of the opening  may be equiva- 
lent to the internal diameter of  the chute and the height max- 
imum 1.5 times the diameter• 

3-5.3.2 Pneumatic waste handling systems shall be provided 
with a service opening consisting of  two doors, including an 
automatic or  self-closing, positive-latching outer  door,  front 
panel,  and frame assembly, approved  for Class B openings 
and having a fire resistance rat ing of  not less than 1 hour. 
The  door  frame shall be built firmly 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  
full 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. However,  the 
door  need not be closed for systems designed for multiple 
bag loading. Only one inner service door  shall be open dur-  
ing each conveying cycle. 

3-5.4 Multi-Loading Pneumatic Waste Handling Systems. 

3-5.4.1 The service opening size of multi-loading pneumatic 
waste handling systems shall be designed to provide p roper  
entrance into the system. The  width of  the opening  may be 
equivalent to the internal d iameter  of  the chute and the 
height maximum 1.5 times the diameter .  

3-5.4.2 Multi-loading pneumatic  waste handl ing systems 
shall be provided with a service opening consisting of an auto- 
matic or self-closing, positive-latching door  front panel and 
frame assembly approved  for Class B openings and having 
a fire resistance rat ing of  not less than 1 hour.  The  door  
frame shall.be built firmly into the duct  and wall. The  door  
shall be interlocked so that only one door  in the chute  can 
be opened  at the same time and not when discharging the 
chute. 

3-5.4,3 The material damper  shall be airtight and shall con- 
vey waste from the vertical chute to the horizontal duct. The  
horizontal duct shall not be less than 4 in. (102 mm) in diam- 
eter compared  to the vertical chute. A level indicator above 
the material  damper  shall lock the chute doors when acti- 
vated. The  material damper  shall be protected by automatic 
sprinkler and inspection openings. The  inspection openings 
shall not be less than ~/3 of the cross section of  the chute diam- 
eter. The  height shall be equivalent to the chute diameter .  

3-5.5 Combined Gravity-Pneumatic Waste Handling 
Systems. 

3-5.5.1 Each section of  a gravity-pneumatic system shall con- 
form to the requirements  for the individual type of system• 

3 -5 .5 .2  The  storage ;area above the meter ing valve in a 
gravity-pneumatic system shall be protected by automatic 
sp r ink le r s .  

3-6 Service Opening Rooms. 

3-6.1 Every service opening shall be enclosed in a room or 
compar tment  separa ted  from other  parts of the bui lding by 
wall, part i t ion,  floor, and floor-ceiling assemblies having a 
f ire resistance rating of  no t  less than 1 hour,  with openings 
to such room or  compar tment  protected by approved  self- 
closing fire doors suitable for Class B openings.  

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• 

Chapter 4 L i n e n  (Laundry) Chutes  or Conveyors  

4-1 General. 

4-1.1 Definition. Linen chutes or  handl ing systems are 
chutes or  systems used to t ransport  soiled laundry from the 
floor or  area of  collection to a laundry or  designated areas. 
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4-1.2 Classification. There  are four types of  linen (laun- 
dry) handl ing systems involving conveyance through a tube 
or  cylinder. 

4-1.2.1 Gravity-type Linen Chutes. A gravity-type linen 
chu te  is an enclosed vertical passageway in a building where 
the linen is t ransferred by gravity to a chute terminal  room 
or  collecting facility or a pneumatic  system. 

4.1.2.2 Pneumatic Linen Handling Systems. A pneumatic 
linen handling system is a vertical, horizontal, or inclined duct 
having sufficient mechanically applied air flow to convey linen 
without clogging to a laundry or  collecting facility. 

4-1.2.3 Multi-Loading Pneumatic Linen Handling Systems. 
A linen handl ing system of  this type shall consist of  an auto- 
matic or  self-closing, positive-latching inlet door,  interlocked 
so that only one door in the chute can be opened at the same 
time and not when the material  d a m p e r  is opened.  

4-1.2.4 Gravity-Pneumatic Linen Handling System. A 
gravity-pneumatic linen handl ing system is a system using 
a combinat ion of  the types defined in 4-1.2.1. 

4-2 Construction. 

4-2.1 General. 

4.2.1.1 Linen chutes suppor ted  at intervals by the build- 
ing structure shall be provided with expansion joints between 
suppor t  levels. 

4-2.1.2 A linen 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 a tmosphere .  

4-2.1.3 Vertical linen chutes shall be enclosed on all stories 
above the collection or laundry  facility within a continuous 
enclosure constructed of  materials that are noncombustible, 
and extending from the ceiling of  the collection or  laundry 
room to or  through the roof  so as to retain the integrity of 
the fire separations as required by the applicable bui lding 
code provisions. The  walls of  the enclosure 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 build- 
ing is 4 or  more stories in height. 

Exception: Masonry chutes conforming to 3-2.2 or constructed of 
masonry walls having a fire resistance rating not less than speci- 
~ed above shall not be required to be enclosed. 

4-2.1.4 Metal linen chutes or handling systems shall be made 
of stainless steel or  galvanized or aluminum-coated steel with 
no screws, rivets, or  other projections on the interior surface 
of  the chute. Laps or joints shall be of a design so that liq- 
uid will dra in  to the interior  of the chute. 

4-2.2 Gravity-type Linen Chutes. 

4-2.2.1 The  port ion of a gravity linen chute located not 
more than 6 stories below the r o o f o f a  building shall be made 
of  steel not lighter than 18 US gage, and any other  portions 
shall be made of steel not l ighter than 16 US gage. 

4-2.2.2 Gravity linen chutes shall be constructed straight and 
plumb with no offsets. 

4-2.3 Pneumatic Linen and Multi-Loading Pneumatic Linen 
Handling Systems. 

4-2.3.1 Metal thickness shall not be lighter than 14 gage steel 
for material  conveying lines, but  in all cases shall be of  suf- 
ficient thickness to retain its design shape under  all operat-  
ing conditions. Steel shall be galvanized, aluntinized, or  
stainless to avoid corrosion. 

4-2.3.2 The  minimum air velocity in a pneumatic linen han- 
dl ing system shall not be less than 2,400 ft per  minute (800 
m/min). 

4-2.3.3 Each riser on pneumatic linen handling systems shall 
be equipped that dampers  that are open to the a tmosphere  
except when automatically closed to permit  conveying oper-  
ation in another  riser. Immediate ly  after complet ion of  the 
conveying cycle, all riser dampers  shall be opened.  

4-2.3.4 Each riser with more than one inlet door  on multi- 
loading pneumatic linen handling systems shall be equipped 
with a d a m p e r  that is normally closed to the a tmosphere  
except dur ing  discharging of  the chute. 

4-2.3.5 Automatic fire dampers  shall be installed at all points 
where the linen handling system penetrates fire-resistive par- 
titions or floor assemblies (see Figure 3-2.4.5). The system shall 
shut down automatically upon closing of  one of  the fire 
dampers .  

Exception: When the linen handling system penetration of the floor 
assembly is enclosed by a fire-rate d shaft both above and below the 
floor penetration, a fire damper is not required. 

4-3 Chute Terminal Rooms. 

4-3.1 Linen (laundry) chutes or pneumatic  linen handl ing 
systems shall terminate or discharge directly into a room sep- 
arated from other  parts of the bui lding by wall, part i t ion,  
floor, and floor-ceiling assemblies having a min imum fire- 
resistive rat ing not less than that specified for the chute. 
Openings to such rooms shall be protected by approved auto- 
matic or  self-closing 11/2 hour  fire doors suitable for Class B 
openings.  

4-3.2 Automatic sprinklers shall be installed in chute ter- 
minal rooms. Hand hose of adequate length to reach all por- 
tions of the room shall be provided. The  hose can be utilized 
for cleaning purposes.  

4-4 Automatic Sprinklers. 

4-4.1 Metal Gravity-type Chutes. 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 addit ion,  a sprinkler  shall be installed 
within the chute at al ternate floor levels in buildings over 2 
stories in height  with a mandatory  spr inkler  located at the 
lowest service level. See NFPA 13, Standard for the Installation 
of Sprinkler Systems. 

4-4.2 Chute Terminal  Rooms. The room or area into which 
a chute or linen handling system discharges shall be protected 
with automatic sprinklers.  

4-4.3 Sprinkler Head Protection. Automatic sprinklers 
installed in linen chutes or  linen handl ing systems shall be 
posit ioned out  of  the area through which linen travels. The 
installation shall be so designed to avoid collection of  dust  
or lint. 
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4-5 Service Openings. 

4-5.1 Gravity-type Linen Chutes. 

4-5.1.1 All service openings into a linen chute shall be pro- 
vided with a gasketed, self-closing, positive-latching frame and 
fire door  assembly approved  for Class B openings and hav- 
ing a rat ing of not  less than 1 hour.  The  door  frame shall 
be firmly built into the chute, and the design and installa- 
tion shall be such that no part  of  the frame or  door  will 
project  into the chute. A key shall be required to open the 
door.  

4-5.1.2 The  area of  each service opening  shall not exceed 
the cross-sectional area of  the chute. 

4-5.2 Pneumatic Linen and Multi-Loading Pneumatic Linen 
Handling Systems. 

4-5.2.1 The  service opening  of  pneumatic  linen handl ing 
systems shall be designed to provide p rope r  entrance into 
the system. It may be equivalent to the cross-sectional area 
of  the duct  or greater.  The  maximum door  width shall not 
be greater  than the duct  diameter .  

4-5.2.2 Pneumatic linen handling systems shall be provided 
with a service opening consisting of  two doors, including an 
automatic or self-closing, positive-latching outer  door,  front 
panel,  and frame assembly, approved  for Class B openings 
and having a fire rat ing of  not less than 1 hour. The  door  
frame shall be built  firmly into the duct  and wall. The  sys- 
tem service opening shall be equipped with a second or inner 
door  designed to remain closed at all times under  full sys- 
tem pressure unless released by the system control circuit to 
allow the material placed inside the outer  door  to enter  the 
duct  provided the outer  door  is closed. However, the door  
need not be closed for systems designed for multiple bag load- 
ing. Only one inner  service door  shall be open dur ing  each 
cycle. 

4-5.2.3 Multi-loading pneumatic linen handling systems shall 
be provided with a service opening consisting of  an automatic 
or self-dosing, positive-latching door  front panel and frame 
assembly approved  for Class B openings and having a fire 
resistance rating of  not less than 1 hour. The door frame shall 
be built firmly into the duct and wall. The  door shall be inter- 
locked so that only one door  in the chute can be open at the 
same time and not when discharging the chute. 

4-5.2.4 The material damper  shall be airtight and shall con- 
vey linen waste from the vertical chute to the horizontal duct. 
The  horizontal duct shall not be less than 4 in. (102 ram) in 
d iameter  compared  to the vertical chute. A level indicator 
above the material  damper  shall lock the chute doors  when 
activated. The  material  d a m p e r  shall be protected by auto- 
matic spr inkler  and inspection openings.  The  inspection 
openings shall not be less than 2/3 of  the cross section of  the 
chute diameter .  The  height shall be equivalent to the chute 
diameter .  

4-5.3 Combination Gravity-Pneumatic Linen Handling 
Systems. 

4-5.3.1 Each section of a gravity-pneumatic system shall con- 
form to the requirements  for the individual type of  system. 

4-5.3.2 The  storage area above the meter ing valve in a 
gravity-pneumatic system shall be protected by automatic 
sprinklers.  

4-6 Service Opening Rooms. 

4-6.1 Every service opening shall be enclosed in a room or 
compar tment  separated from other  parts of the building by 
wall, part i t ion,  floor, and floor-ceiling assemblies having a 
fire resistance rat ing of  not less than 1 hour,  with openings 
to such room or  compar tment  protected by approved  self- 
closing fire doors suitable for Class B openings. 

Chapter 5 Waste Compactors 

5-1 General. 

5-1.1 Definition. Waste compactors  are devices using 
electro-mechanical-hydraulic means to reduce the volume of 
waste and to package it in the reduced  condition. 

5-1.2 Classification. The two types of compactors regulated 
by the provisions of this s tandard  are as follows: 

5-1.2.1 Domestic compactors are designed for use in dwell- 
ings or  individual dwelling units for compaction of family- 
developed waste. 

5-1.2.2 Commercial-industrial compactors used in multiple 
family or other classes of  occupancies may be located indoors 
or  outdoors.  They can be chute-fed or  hand-fed. Discharge 
of  the compactor  may be into metal-compaction containers 
or disposable packages. 

5-2 Domestic Compactors. 

5-2.1 Domestic compactors shall be so designed that the unit 
can be opened  manually in the event of electrical failure. 

5-2.2 The  compacting chamber  shall be so designed as to 
be enclosed on all sides, top, front, and bottom with steel con- 
struction that will contain fire in the event of  waste ignition. 

5-3 Commercial-Industrial Compactors. 

5-3.1 All chute-fe d compactors shall have an automatic spe- 
cial fine water spray sprinkler  head with a min imum 1/2-in. 
(13-mm) orifice installed in the hopper  of the compactor. This 
sprinkler shall be an ordinary tempera ture  rating sprinkler. 
The  sprinklers shall be supplied by a minimuna l-in. (25.4- 
nun) ferrous piping or 3/4-in. (19-mm) copper  tubing line 
from the domestic cold water supply. 

The sprinkler head shall provide a suitable spray into the 
hopper.  An on-off, self-actuating, snap-action, heat-actuated 
sprinkler  may be used, or the sprinkler  may be controlled 
by a t empera ture  sensor operat ing a solenoid valve. Sprin- 
kler water piping shall be protected from freezing in outdoor 
installations. 

5-3.2 Hand-fed compactors located within a bui lding and 
not opera ted  in conjunction with a chute do not require  
installation of  an automatic sprinkler  in the hopper .  Com- 
pactors larger  than 2 cu yd (1.52 m 3) shall be enclosed in a 
fire-rated room in conformance with 5-3.4. 

5-3.3 Refuse compaction containers shall have an access 
door  to the containers that can be opened  without discon- 
necting the containers from the compactor  or shall be pro- 
vided with one 21/2-in. hose connection fitting s tandard fire 
fighting equipment  near  the top of  the container.  
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5-3.4 Chute terminal ,  compacting,  or storage rooms shall 
be separated from other  parts of the bui lding by wall, par-  
tition, floor, and floor-ceiling assemblies having a fire resis- 
tance rating of not less than 2 hours. Openings to such rooms 
shall be protected by approved automatic- or self-closing fire 
doors  suitable for Class B openings.  

Chapter 6 Waste Storage Rooms 

6-1 Waste storage rooms in a bui lding or s tructure shall 
comply with specified requirements for a waste storage room 
if it is used for the keeping, storage, or handling of waste that 
is loose, baled, or compacted or  in containers in an amount  
exceeding 3 cu yd (2.29 m 3) (uncompacted measure).  

6-2 Waste storage rooms shall be separated from other parts 
of  the building by walls and floor and ceiling assemblies hav- 
ing a fire resistance rat ing of  not less than 2 hours. Open- 
ings to such rooms shall be protected by approved automatic- 
or  self-closing fire doors  suitable for Class B openings.  

6-3 Waste storage rooms shall be provided with automatic 
sprinklers installed in accordance with NFPA 13, Standard for 
the Installation of Automatic Sprinkler Systems. These sprinklers 
may be supplied from the domestic water supply. Hand hose 
of adequate length to reach all portions of the room shall be 
provided.  

Chapter 7 Referenced Publications 

7-1 The  following documents  or  port ions thereof  are ref- 
erenced within this s tandard and shall be considered par t  of  
the requirements of this document. The edition indicated for 
each reference is the current  edition as of  the date of the 
NFPA issuance of  this document.  

7-1.1 NFPA Publ icat ions .  National Fire Protection Asso- 
ciation, 1 Bat terymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 13-1989, Standard for the Installation of Sprinkler 
Systems 

NFPA 30-1987, Flammable and Combustible Liquids Code 

N F PA 31-1987, Standard for the Installation of Oil Burning 
Equipment 

NFPA 54-1988, National Fuel Gas Code 

N FPA 58-1989, Storage and Handling of Liquefied Petroleum 
Gases 

NFPA 70-1990, National Electrical Code 

NFPA 86-1990, Standard for Ovens and Furnaces 

NFPA 90A-1989, Standard for the Installation of Air Condi- 
tioning and Ventilating systems 

NFPA 211-1988, Standard for Chimneys, Fireplaces, Vents, and 
Solid Fuel Burning Appliances. 

7-1.2 ASTM Publications. American Society for Testing and 
Materials, 1916 Race Street, Philadelphia,  PA 19103. 

ASTM A167-1988, Specifications for Stainless and Heat- 
Resisting Chromium-Nickel Steel Plate, Sheet, and Strip 

ASTM A478-1982, Specifications for Chromium-Nickel Stain- 
less and Heat-Resisting Steel Weaving Wire 

ASTM C27-1984, Standard Classification for Fireclay and High- 
Alumina Refractory Brick 

ASTM C 199-1984, Standard Test Method for Pier Test for 
Refractory Mortars. 

Appendix A 

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

A-2-2.8 Chimneys for Incinerators. 

General. 

The changing composit ion of  waste and regulations con- 
trolling temperatures  and emissions has created very aggres- 
sive flue gases. Refractories suitable in the past can fail rapidly 
under  existing conditions. There  are no single materials or  
family of  materials suitable for ensuring firesafety under  all 
conditions; therefore, no specific materials will be identified. 
Critical temperatures,  aggressive chemical components,  and 
conditions creat ing aggressive flue gases will be identified. 
Selection of  materials for chimney construction should be 
based on materials capable of withstanding these conditions. 

The Condensed Flue Acid Corrosives. 

Hydrochloric acid is formed when chloride-bearing mate- 
rials are oxidized. Hydrochloric acid is corrosive to all chim- 
ney linings and can destroy most metals when as low as 26 
ppm in the flue gases. Acid concentration in flue gases ranges 
from 26 ppm to as high as 2095 ppm. 

The  acid dew point  is about  145°F (62.7°C). 

Sulfuric acid is formed when sulfur is oxidized to SO 2, 
which is further oxidized to SO s , which combines readily with 
water to form sulfuric acid, H 2 S O  4. This flue acid is aggres- 
sive to most chimney linings. 

The  acid dew point depends  upon the SO s content of  the 
flue gases. The maximum theoretical acid dew point is about 
400°F (204.4°C). Acid concentration can be up to 80 percent  

]but rapidly self-dilute to 35 percent .  

Sulfurous acid is formed when SO 2 combines with water. 
It condenses as sulfurous acid, H2SO 3, at the water dew points 
or  about  130°F (54.4°C) but  it is not as aggressive as sulfu- 
ric or hydrochloric and is, therefore, overshadowed by them. 

Nitric acid is condensed in the water dew point  area and 
also is not as aggressive to chimney materials as o ther  flue 
acids. With stainless steel it pacifies the surface, reducing the 
corrosive effect of  the other  flue acids. 

Miscellaneous flue acids - Other  flue acids, formed by the 
halides, are very corrosive but  in lesser amounts  than chlo- 
rides. Hydrochlor ic  acid is, therefore,  the controll ing item. 

Other flue acids that condense at the water dew point are 
present; however, hydrochloric and sulfuric acids are the acids 
that create the most corrosion in chimneys servicing incin- 
eration of general  waste. 
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The Alkali Corrosives. 

Alkalis are formed by the oxidation of  metal oxides that 
are found in paints, ink, fillers, pigments,  etc. The  common 
alkalis are: 

soda (Na20) 
potash (K20) 
lithia (Li20) 

Increases in plastics that are components of waste increase 
alkalis in flue gases. 

Alkalis form low-temperature melts that distress refracto- 
ries, part icularly those of low density. Distress due to alkali 
attack may be seen as glazing or d r ipp ing  of  the refractory 
if the temperature  is high enough or  at lower temperatures,  
as a shelling or decrepi tat ion of the surface. 

Alkali disruption begins at about 1600°F and increases as 
temperatures  approach  2000°F. 

High Temperature Acid Corrosives. 

Most common stainless steels show significant loss due to 
chloride or other halogen vapors in flue gases when temper- 
atures exceed 600°F. 

Flue tempera tures  over 1800°F encourage reaction of  
hydrochloric vapors with calcium aluminate refractory bind- 
ers. This reaction becomes more severe as temperatures  
approach and exceed 2200°F. 

Free Chlorides and Alkalis - When free chlorides are 
present  with alkalis, these compounds  may condense within 
the lining forming expansive alkali chloride phases. The pres- 
ence of  these phases can result in cracking of the refractory. 

Chimney Systems Below 200°F Mid-Flue Temperature 
Downstream of Scvabber. 

Chimney systems that allow flue surfaces to fall below 200°F 
will be subject to corrosion by halogen acids, nitric acid, and 
others, with the pr ime corrosive acid being hydrochloric.  

Metal Linings Assuming HC1 Content  to be 26 ppm or 
Above in the Fue Gases - Most common metals such as Type 
304, 304L, 316, 316L stainless steels and nickel-based alloys, 
such as 800, 600, 618, and 671, have shown significant cor- 
rosion when subjected to flue gases containing 26 ppm hydro- 
chloric acid and are not acceptable as flue liners. 

Materials that exhibited essentially no corrosion attack 
when subject to flue gases containing 26 ppm hydrochloric 
acid: 

• Austenitic stainless steels: 
904L, 254 SLX, 254 SMO, AL-6X, and 22-13-5 

• Ferritic stainless steels: 
Ebrite 26-1, NuMonit,  and 29-4C 

• Nickel-based alloys: 
690, 625, 825, and Hastelloys N, F, G, and C-276 

The  data above was obtained from Technology Develop- 
ment  for Corrosion Resistant Condensing Heat Exchangers 
by Battelle, Columbus, OH 

Refractory and Other Linings - Refractory linings suitable 
downstream of  scrubbers must resist all of  the condensed flue 

acids at low temperatures ,  and will become saturated and 
must, therefore, resist stresses of expanding steam when tem- 
peratures  are elevated rapidly. They also must resist ther- 
mal shock when heated refractory suddenly is exposed to 
water. 

I Products suitable for this service should show no more than 
i3 percent weight loss when subjected to ASTM Acid Resistance 
Testing in boiling hydrochloric  and sulfuric acids. 

Chimney Systems Bel.ow 600°F Mid-Elue Temperature. 

Chimney systems that allow flue surfaces in any port ion 
of  the system to fall below 600°F can be subject to corrosion 

!by sulfuric acid. These  tempera tures  usually are associated 
with waste heat recow_~ry boilers. 

Lining suitable for this type service shall be dense, high 
in silica, and bonded with acid-resistant binders (calcium alu- 

m i n a t e  binders cannot pass the acid resistant test unless co- 
b o n d e d  with potassium silicate). Material shall withstand 
immersion in 5 percent  sulfuric acid for 2000 hours at 70°F 
with not more than 3 percent  weight loss. 

Chimney Systems 600°F to 1500°F. 

These are the conditions that existed prior to current  reg- 
ulations concerning incineration. This range avoids condensed 
flue acid and problems with alkali. Refractories used in the 
past usually were lightweight with continuous service tem- 
peratures  of 1800°F with excursions to 2000°F. 

Listed Medium Heat Chimneys - Listed medium heat  
appliance chimneys may be used and should be installed in 
accordance with the conditions of  the listing and the man- 
ufacturers instructions. 

Chimney Systems 1500°F to 2200°F. 

This temperature range requires more Al203 and less SiOe 
in the chemical composition. The  material  will be required 
to meet the tempera ture  limitations of  the specific inciner- 
ator involved. It will be subject to attack by both alkali and 
acid vapors, which becomes more severe as density is reduced; 
thus, high-density low-porosity material  is desirable. 

Appendix B Referenced Publications 

B-I The following documents  or port ions thereof  are ref- 
erenced within this standard for informational purposes only 
and thus are not considered part  of  the i '~quirements of this 
document. The edition indicated for each reference is the cur- 
rent  edition as of  the date of  the NFPA issuance of this doc- 
ument.  

B-l-1 NFPA Publicat ions.  National Fire Protection Asso- 
ciation, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 91-1990, Standard for the Installation of Blower and 
Exhaust Systems for Dust, Stock, and Vapor Removal or Convey- 
ing 

NFPA 97M-1988, Standard Glossary of Terms Relating to Chim- 
neys, Vents, and Heat Producing Appliances. 
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