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HEATING, VENTILATION AND AIR 
CONDITIONING CODE 

INTRO DU CTI ON 

Authority 

The Heating, Ventilation and Air Conditioning Code has been 
adopted by the Industrial Con1n1ission in discharge of its duties under 
Sections 101.01 to 101.28, inclusive, of the Statutes of Wisconsin. The 
orders of this code 'vere adopted by the Industrial Con1mission on 
January 29, 1954 and beca1ne effective March 21, 1954 \vith the excep­
tion of the follo¥>'ing sections, 'vhich bccan1e effective March 28, 1954: 

Order Ind-24.5810-5 
Order Ind-24.5841-3 
Order Ind-24.5848-2 
Order Ind-24.58GG-2 ( c) 
Order Ind-24.5869-6 
Order Ind-24.587 4-4 

History 

Prior to the adoption of the Heating and Ventilation Code by the 
Industrial Con11nission on July 6, 1923, the general requirements on 
ventilation of public buildings and places of e1nploy1nent in Wisconsin 
\Vere enforced as a part of the Building Code and of the General 
Orders on Sanitation, issued by the Industrial Co1nmission. The Build­
ing Code beca1ne effective on October 9, 1914, ai1d the ventilation 
requirements therein VlQl'e a1nended only in nlinor details prior to 
July 6, 1923. 

The General Orders on Sanitation becan1e effective on February 
20, 1913. The ventilation requiren1ents contained therein, Orders 2000 
to 2017, inclusive, were a1nended in 1921, effective July 191 1921. The 
revised general ventil.ation requiren1ents \Vere contained in Orders 
2000, 2010, 2011, 2012 and 2020 to 2025, inclusive, and vrere in force 
until March 18, 1932 'vhen they \Vere repealed and superseded by the 
General Orders on Dusts, Fu1nes, Vapors and Gases. These orders 
are no\V in effect and apply to all places of e111ploy1nent and public 
buildings. 

In the fall of 1922, the Industrial Conunission appointed an Advi­
sory Committee to assist in the preparation of a reasonable code of 
standards of heating and ventilation for public buildings and places 
of einploy1nent in Wisconsin. The personnel of this co1n1nittee 'vas 
as follows: 

C. E. BRONSON, Ke\vaunee, Illinois. Representing the A1nerican 
Boiler Manufacturers Association. 

DR, H. E. DEARHOLT, Milwaukee, Wisconsin. Representing the \Vis­
consin Anti-Tuberculosis Association. 
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G. J. Di;; GF.LLEKE, Mihvaukee, Wisconsin. Representing the "\Vis­
consin Chapter of American Institute of Architects. 

HENRY HOTTON, Mihvaukee, Wisconsin. Representing' the National 
Boiler and Radiator Manufacturers Association. -

PROF. G, L. LARSON, College of Engineering, University of \Viscon­
sin, l\i1adison, ViTisconsin. 

SAIVIUEL R. LE,VIS, Consulting Engineel', Chicago, Illinois. 

LEN F, SARGEN'l', Wausau, \Visconsin. National Heating- and Ven­
tilating Co1npany. 

H. \V, SCHMIDT, State Department of Public Instruction, Madison 
v·visconsin, ' 

E. WORTHING, President, Bayley Manufacturing Co1npany Mihvau-
kee, \\Tisconsin, ' 

R. A. Sl\IALL, "'Ventilation Engineer, Industrial Co1nn1ission, Madison 
\Visconsin. ' 

VV. C. MUEHLSTEIN, Building Engineer, Industrial Co1n1nission 
Madison, VVisconsin. 

1 

The Heating and Ventilation Code prepared by this co1n111ittee \Vas 
adopted by the Industrial Commission on Jul'Y G, 1923, and becarne 
effective on August 19, 1923. In the enfol'ce1nent of this code follo\v­
ing its adoption by the Com1nission, it beca111e evident that there \Vas 
so1ne dissatisfaction as to the reasonableness of so1ne of the require­
n1ents. Publication \Vas therefore postponed and the code again placed 
in the hands of the Advisory Comn1ittee for further conside1'ation. 
1~he revised code as submitted to the Co111n1ission \Vith recommenda­
tion for adoption, was adopted by the Co1nmission on April 8, 192'5, 
and beca1ne effective May 14, 1925. 

In 1935, \vork \vas con1111enced on the revision of the original code 
a.nd the l'esulting revised code becan1e effective April 11, 1936. On 
July 2,5, 1952, th~ IndUstrial Com1nission ap~Jointecl a new Advisory 
Conun1ttee to rev1e\V the code and l'eco1n1nend such changes as \Vere 
necessary to bring the various orders up to date. The personnel of 
the Committee and the organizations represented are as follo\VS: \ 

DH. JOHN\¥, BRO\VN, State Medical Society of Wisconsin, Madison, 
VVisconsin. (Resigned 1Dec. 26, 1952) 

C. J. CADDELL, Industrial Com1nission of \li'isconsin, M8.dison, Wis~ 
consin, (Secretary for Co111mittee) 

JOHN KLATT, Wisconsin State Federation of Labor, M!hvaukee, 
V\'isconsin, 

PRoF. G. L. LARSON, University of \Visconsin, Madison, Wisconsin. 
(Deceased) The University of VVisconsin \Vas represented on the 
Conunittee by Prof, Dehnar W. Nelson after the death of Professor 
Larson. 

PAUL E. NYS'rnoTur, VVisconsin Architects Association, Madison, 
\!i.'isconsin. 

C. H. RANDOLPH, Wisconsin Chapter, A1nerican Society of Heating 
and Ventilating Engineers, Milwaukee, 'A'isconsin. 
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JOSEPH H. VOLK, Wisconsin Chai'pter, A1nerica.n Society of Heating' 
and Ventilating Engineers, Mihvaukee, Wisconsin. (Chairn1an) 

The Advisory Connnittee held meetings at regular intervals begin~ 
ning on Dec. 11, 1952 and concluding on February 11, 1953. The 
revised code as prepared by this Co1n1nittee \Vas sub1nitted to the 
public at hearings conducted by the Industrial Con1n1ission at Mil­
\vaukee, Green Bay, Madison, Wausau, Superior and Eau Claire. 

Many of the suggestions and reconunendations received at the 
public hearings \Vere incorporated in the final draft of the code by 
the Advisory Co1n1nittce at 1neetings held on October 8 and 22, 1953. 
The revised orders \Vere then submitted to the Industrial Con1n1ission 
and adopted on January 29, 1954. 

Publication of the revised orders \Vas 1nade in the official state ne\vs­
paper on February 19 ,and February 26, 19541 and the Code became 
effective March 21 and March 28, 1954, 

Administmtion 

The Hep.ting·, Ventilation and Air Conditioning Code is enforced by 
the Industrial Comn1ission in cooperation \vith local officials, \Vho are 
required by la\V to enforce all ordel's of the Comn1ission \Vhich are 
ger1nane to their respective duties (Wisconsin Statutes, Section 
101.28). 

Appeal 

Any person who considers .any part of the Heating, Ventilation and 
Air Conditioning Code, or any interp1·etation of this code, to be unrea­
sonable may appeal to the Com1nission to 111odify or suspend the sa1ne 
(Wisconsin Statutes, Sections 101,15 to 101.17, inclusive). 

Penalty for Violation of An Order 

Section 101.18 of the Wisconsin Statutes provides that 11evel'y day 
during \Vhich any person, persons, corporation, or any officer, agent, 
or e1nploye thereof, shall fail to observe and comply \V-ith any order 
of the Com1nission, or to pcrfor1n any duty enjoined by Sections 
101.01 to 101.29, inclusive, shall constitute a separate and distinct 
violation of such order, or of said sections, as the case 1nay be." 

Section 101.28 of the Wisconsin Statutes provides that any en1ployer 
or other person \Vho violates an order, or fails or refuses to co1nply 
\Vith the requirements of a legal order of the Co1nmission shall forfeit 
and pay into the state treasury the sum of not less than 10 dollars, 
nol' n1ore than 100 dollars, for such vio1ation. 
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Section 1. SCOPE OF HEATING, VENTILATION 
AND AIR CONDITIONING CODE 

Order lnd-24.5800. Scope of Code. 
1. Public Buildings and Places of E1nployment. 

The provisions of this code shall apply to all buildings used, or to 
be used1 as places of c111ploy1nent or as public buildings, as defined by 
statutes. 

Note: The phrase "place of e1nploy1nent" shall 1nean and include 
every place, \Vhethcr indoors or out or underground and the pren1-
ises appurtenant therl to \Vlu:re either temporarily or permanently 
any industry, trade or business is carried on, or \vhere any process 
01· operation, directly or indirectly related to any industry, trade or 
business, is carried on, and \Vhere any person ls directly or in­
directly, employed by another for direct or indirect gain or profit, 
but shall not include any place where persons are employed in 
(a) private domestic service 1vhlch does not involve the use of 
mechanical po\ver, or (b) farm labor 1vhen the employer is the 
farmer operating the farm and the labor is such as is customarily 
performed v.s a part of farming, and including the transportation 
of farm products imn1ediately and directly from the farm, and· of 
1naterials, supplies or equipn1ent directly to the farm for use thereon. 

The tern1 "public building" as used in Sections 101.01 to 101.29 
shall mean and include an3· structure used in whole or in part as a 
place of resort, assemblage, lodging, trade, traffic, occupancy, or 
use by the public or by three or 1nore tenants. 

(a) New Buildings. The provisions of this code shall apply to the 
heating, ventilation and air conditioning of all new buildings. 

(b) Existing Buildings. The provisions of this code shall apply 
to all alterations or in1proven1ents, including the replacement of any 
major apparatus or device, in existing buildings, other than existing 
places of industrial employinent. 

No.te: See General Orders on Dusts, Fu1nes, Vapors and Gases for 
requ1re1nents pertaining to existing places of industrial employ1nent. 

(c) Chnnge in Use, The provisions of this code shall apply to every 
building, or portion of a building, devoted to ne\v use for which the 
require1nents under this code are in any \Vay more stringent than 
the requi rem en ts covering the previous use, 

Section 2. DEFINITIONS 

Order Incl-24.5810. Definitions. 
1. Air supply is the supply and distribution of the air required for 

heating1 ventilating and air conditioning, 
2. Ventilation is the process of supplying or re1noving air by nat­

ural or 1nechanical ineans, to or :fron1 any space. For the purpose of 
this code, the n1inhnu1n quantity and quality of outside and recir­
culated air introduced into the space shall be in con1pli.ance \vith 
the requiren1ents stipulated herein. 

3. A ventilation system is any con1bination of building construc­
tion, 1nachinery, devices or equip1nent, so proportioned, arranged, in­
stalled, operated and 111aintained as to secure \Vith nor1nal- operation 
the standard of ventilation required by this code. 

4. A heating system is any co111bination of building construction, 
inachinery, devices or equipment, so propo1·tioned,_ arranged, installed, 
operated, and n1aintained as to produce and deliver in place the 
required a1nount and character of heating service. 
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5. A gravity system of ventilation, is any ventilation, the practical 
effectiveness of which depends \vholly upon atinospheric conditions, 
such as relative density, temperature or \Vind motion. Where outside 
air is supplied directly to an area by 1nechanical means, the vent, 
if sur111ounted by an approved siphon type roof ventilator, shall be 
classed as a mechanical exhaust. 

6. A mechanical system of ventilation is any ventilation, exhaust 
or heating systen1, the effectiveness of \Vhich depends upon the opera­
tion of po\ver-driven fan equipn1ent, 

7. An exhaust system of ventilation is any co1nbination of building 
construction, machinery, devices or equipment, so proportioned, ar~ 
ranged, maintained and operated, that gases, dusts, fumes, vitiated 
air, or other materials injurious to health, are effectively \Vithdra\vn 
from the b1·eathing zone of emp1oyes and frequenters and disposed 
of in a proper inanner. 

8. The term air conditioning, for the purpose of this code, shall 
n1ean the simultaneous control of temperature, humidity, movement 
and purity of air. 

D, Outside air is air that is taken fron1 outside the building and is 
free from contamination of any kind in proportions detrimental to 
the health or comfort of the persons exposed to it. 

10. The outside air intake includes the ducts and outdoor openings 
through which outside air is admitted to a ventilation, air condition­
ing or heating system, 

11. A duct is any pipe, flue or channel used, or intended to be used, 
for the conveyance of air, gases or entrained n1aterials pertaining to 
a heating, ventilation or air conditioning syste111. An underground 
duct is any duct "\Vholly, or in part, belo\v the surface of the ground 
adjacent to the duct. 

12. An outlet or supply opening is an opening, the sole purpose 
of \Vhich is to deliver air into any space to provide heating, ventila­
tion or air conditioning. 

13. A return or exhaust opening is any opening the sole purpose 
of \vhich is to remove air frotn any space being heated, ventilated or 
air conditioned. 

14. Outdoor openings are those actual openings in outside \Valls of 
the area or room in question \\•hich are arranged and equipped in 
such manner as to be easily operated and accessible for manipulation. 

15. The term heating surface as applied to boilers shall include all 
surfaces exposed to the products of combustion of fuel on one side 
and \Vater or stean1 on the other side. 

16. The tern1 heating surface as applied to furnaces and jacketed 
stoves shall include all surfaces exposed to the products of combus­
tion of fuel on one side and the flowing air supply on the other side. 

17. An occupied area is .any toon1, area or enclosure, the nor111al use 
of \vhich involves actual or intended occupancy by one or n1ore persons. 

18. The term new building used in this code shall be understood 
to mean and include buildings, additions thereto, and alterations 
thereof, for which complete plans have not been approved by the 
Industrial Con1mission, or construction is not in progress, prior to 
the effective date of this code. 

19. The term existing building used in this code shall be understood 
to 1ne.an and include buildings, additions thereto, and alterations 
thereof, structurally co1npleted, or for which complete plans have 
been approved by the Industrial Commission, or its authorized local 
representative, and construction is in progress, p.rior to the effective 
d::it.f'_ of thil'l ~OdP.. 
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Section 3. GENERAL REQUIREMENTS 

Order Ind-24.5820. Plans, Specifications and Data. 

1. Design and Preparation of Plans. 
All plans and data for heating, ventilation and air conditioning 

shall be designed .and prepared by co1npetent designers and shall bear 
the. name of the designer. 

2. Appl'oval of Plans and Specifications. 

Co1nplete plans
1 

specifications and data sheets fol' hc~ting,, v~ntila­
tion and air conditioning of all buildings and occupancies 'v1th111 the 
sGope of this code shall be submitted to the Industrial Co1n1nission 
for approval. Approval shall be obtained before affected work is 
co1nn1enced and all lvork shall be executed accoTding' to the approved 
plans and specifications. 

Exceptioiuo In cities -..vhere such plans are examined and building· 
permits are issued by a city building official in a 1nanner approv.ed 
by the Industrial Com1nlssion, additional approval by the Industrial 
Commission ls .not required. 

Where an occupied area does not requil'e ventilation under this 
code and supplen1entary air cooling or ventilation is desired by the 
building. occupant as an added comfort, plans and specifications need 
not be sub1nitted to the Industrial Con1n1iSsion. All such installations 
shall con1ply Yl'ith the requiTements of this code and exemption fron1 
code con1pliance shall not be based on openable -...vindo'v area \Yhen 
n1echanical cooling, '\vater cooling or dehumidifying equipn1ent is 
installed. 

3. Plans and. Specifications Required in Triplicate. 

All plans and specifications for heating, ventilation and air condi­
tioning shall be sub1nitted in triplicate. 

Note: Extra copies of plans may be filed for approval stamp but 
they should accornpany the triplicate plans. 

4. Approval of Changes in Plans, 
If, after having been approved by the Industrial Connnission, build­

ing ol' heating and ventilation, or air conditioning plans or specifica­
tions are changed in .any respect covered by this, Ol' any other code, 
;such revised plans shall be subn1itted to the Industrial Com1nission 

for <J.pproval. 

5; Approved Plans J{ept at Building. 
A co1nplete set of approved plans and specifications sho,ving iden­

tity of approval shall be kept at the building at all thnes. 

·6. Information Required on Plans and in Specifications. 

The lines, data and information shown on plans for heating, ven­
tilation and air conditioning systems sub1nitted for approval shall be 
per1nanent, clear, legible and co1nplete, and shall include all details 
and data necessary fol' revie\V of installation, such as: 

HEATIN·G, VJllNTILAT!ON AND AIR CONDITIONING CODE 11 

(a) Building; nan1e, type, location, on each sheet. 
(b) o,vner; name, on each sheet. 
(c) Architect; name, on title sheet. 
(d) Engineer or Designer; name, on each sheet. 
(e) North points on general pla~s·. 
(f) General plans, including attic and roof layouts. 
(g) General plan din1ensions and height of all roo1ns. 
(h) Intended use of all roon1s. 
(i) Thickness of walls and type of construction. 
(j) Thickness and type of insulation in 'valls, roofs, ceilings, 

floors, etc. 
(k) Vertical sections and elevations necessa1·y to s~ov,r profiles 

of installation. 
(I) Size and continuity of all ducts and flues. 

(1n) Location and type of all principal units of equipment. 
(n) Chimney size, shape and height above grate or cente1~ line 

of burner, 
( o) Specifications shall be properly identified \vi th and co1npletely 

supplement the plans. 

7. Data Required. 

All plans or specifications submitted for .approval shall b8 accon1-
panied by data slieets giving the heat loss calculations in B.t.u. per 
hour calculated in accordance 'vith the heat transn1ission factors of 
the ~urren1t iss:ue of the An1erican Society of Heating and Ventilating 
Engineers Guide, the amount of l'adiation calculated for each roon1 
on direct radiation installation, a111ount of air and delivery tempera­
ture. ~alc:ulated for each room for all heating, ventilation and air 
cond1t10111ng syste1ns, an1ount of indirect radiation and other data 
needed to judge the capacity and performance of. an installation 
Th.ere shall also be furnished a staten1ent of sizes and ratings 0 f 
boilers, furnaces and other heaters, fans and all other equipment. 

No~e1 He~t loss calct~lations may be based on the standards of the 
I-~eabng, Piping and Air Conditioning Contractors National Assocla­
t1on, or tP-f- S~andard C_ode of the National Warm Air Heating and 
Air Cond1tlon1ng Association, lio,Never, in all cases, the total heat 
loss calculations shall be shown in B.t.u. r;/. 

8. Fundamental Data Required. 

. When rc~uested, fundamental data pertaining to design arid opera-· 
ti?n ?f equ1pment shall be filed for approval 'vith the Industrial COm-· 
ln1ss1011 by n1anufacturel'S before such equipment is installed or used. 

9. Approval of Materials and Equipment. 

When i:equested by the Industrial Con1n1i::;sion, 1nate1'ials, equii,:i­
n1ent) devices and 1nethods of installation used in conilection \Vith this 
code and ~ot sp?~ifically lnentioned herein shall not be so used until 
approved 111 ;vr1hng by the Industl'ial Comn1ission .. The "data, tests 
and. other ev1d~nce necessal'y to prove the 1nerits of such material, 
equipment, devices and methods of installation shall be determined 
by the Industrial Commission. 
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Order lnd-24.5821. Accident Prevention and Ffre Protection. 
1. Guards, 
All mechanical apparatus shall be guarded in co1npliance \vith 

General Orders on Safety issued by the Industrial Co1nn1ission, 

2. Fire Protection, 
All installations under this code shall co111ply \Vith the precautionary 

require1nents of the Industrial Co1111nission to reduce fire hazl:lrds. 
Note: 'fhe follo-.;ving· are references to the Building Code and 

Electrical Code \Vhich contain general safety and fire p1·otection 
requirernents: 

:\-Iasonry Chimneys, Con-
struction ------------ Order Ind-23.5210 

Metal S m o k e Staclts, 
Construction --------- Order Ind-23.5211 

Smolte Pipes ----------- Order Ind-23.5212 
Steam and Hot Water 

Pipes, Protection ---- Order Ind-23.5213 
Ducts, General Construe~ 

tlon ----------------- Orders Ind-23.5214, Ind-23.5215 
Heaters, Fire Protection Orders Ind-23.521~, Jnd-23.5217 
Gas Vents ------------- Orde1· Ind-23.5218 
Boller and F' u r n ace 

Rooms --------------- Orders Ind-23.5413, Ind-23.5529, Ind-23.5615 
Tnd-23.5720, Tnd-2:t5750 

Grounding· of ?\Iachinery, '\Visconsin State Electrical Code 

Order Ind-24.5822. Design. 
1. Adequacy. 

All heating, ventilation and air conditioning installations shall be 
designed and installed to provide the service and results required 
by this code. 

2. Capacity and Arrang·ement. 
The calculated capacity and the arrange1nent of all installations 

for required heating, ventilation and Uir conditioning shall be based 
upon sin1ultaneous service to all parts of the building, unless other­
\vise provided in this code. 

3, Basis fol' Heating Calculations. 
In the accon1panying n1ap, the state has been divided into three 

zones of coldest \Ve.ather te111peratures recorded for included localities 
by the U. S. Weather Bureau during a ten year period. Maximun1 heat 
losses for a heating systein shall be calculated on the basis of cold 
\Veather ten1perature not lnore than 10 degrees Fahrenheit \V.ar1ner 
than the zone average of the zone in \Vhich the installation is located. 

4. Provision for Cleanliness, 
All parts of installations and equipn1ent \Vhich house or handle air 

used for ventilation purposes shall be designed so as to facilitate 
sanitary inaintenance thereof. 

Order Ind-24. 5823. Air Supply. 

1. Uncontaminated Source. 
The outside air shall be taken fro1n a relatively unconta1ninated 

source outside of the building. 

/!!>,..\. 
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2. Maximum Inlet Temperature. 
The calculated roon1 inlet te1nperature of air used for heating and 

ventilation purposes shall not exceed 140 degrees Fahrenheit. 
3, Cont.l'ol. 
Controls shall be provided, n1aintainf!U and operated for all heating, 

ventilation and air conditioning systen1s. 
Note1 See Order Ind-24.5841 for requirements pertaining to the 

installation of autoinatic controls. 

4. Air Quantity. 
The quantity of air used to ventilate a given space during occupancy 

shall ahv.ays be sufficient to n1aintai11 the standards of air te1npera­
ture, air quality, air 1notion and air distribution, as required by this 
code. (See Order Ind-24 5824-7) 

MAP OF WISCONSIN SHOWING COLDEST 
TEMPERATURE ZONES 

~ • 

Zone Average of Coldest Teinpel'ature Recorded for 
Each Zone Are As Follows: 

Zone l ________ ---------------------------------42° Belo\V Zero F. 
Zone 2 ______ .. ·----------·------ __ .. _____________ 34 ° Belo\V Zero F. 
Zone 3---~----";.-~--·-~----------· ·-·~-----24 ° Belo,v Zero F. 
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Order Ind-24.5824. Heating, Ventilation and Exhaust 
Systems-General. 

1. Heating Systems Required. 
Heating syste1ns co1nplying \vith the requiren1ents of this code 

shall be provided, maintained and opeTated- for all occupied areas 
\vithin the scope of this code. The follo\ving inside te1nper.atures shall 
be considered as a minin1lun. 

Type of Building Deg. 
Fahr. 

Type of Building Deg. 
Fahr. 

--------------

Schools: Theaters: 
Classrooms _______ - _____ _ 
Assembly Rooms_. _______ _ 

Wa1;1d~~~~~~(f Lo-c-kef- ----

70 Seating Space __ 68 
68 Lounge Rooms 68 
55 

Hotels: 
Rooms _______________ _ 68 Bedrooms and Baths 70 

Kitchens ______ _ 
Dining and Lunch 

Roo1ns _________ _ 

66 Dining Rooms __________ 70 
Kitchens and Laundries __ 66 

65 Ballrooms ______ 65 
Play Rooms __ _ 
Natatoriums and 

60 Service Rooms ____ 68 

Bathrooms ____ .. 75 Apartments ______ -------- 70 
Offices ________ 68 

Hospitals: 
PrivateRooms _________ _ 

Stores ____________________ 65 
70 Factories and Machine 

Ope:ating Rooms _______ _ 
\Va1ds__ _ _ __ _ 

75 Shops ______ .. - ___ -· 60 
68 Foundries and Boiler 

Kitchens and Laundries __ _ 
Bathrooms ______ _ 

66 Shops _________ 50 
70 Toilet and Locker 

Rooms-General_ 68 

Garages: 
Repair and Service Areas_ 60 

2. Ventilation Systents Required. 
Ventilation systen1s shall be provided, 1naintained and operated to 

accon1plish required ventilation sel'vice for all occupied areas \Vithin 
the scope of this code. 

Note: For require1nents pertaining t.o all places of e1nployment 
01· occupancy ·where snioke, g·o.s, dust, fu1nes, steam, vapor, Industrial 
poisons, or other detrin1ental 1naterials are used, stored, handled, or 
are pl'esent in the air in sufficient quantities to obstruct the visio11, 
or to be irritating, or to be injurious to the health, safety or "'elfaro 
of the e1nployes 01· frequenters, see the General Orders on Dusts, 
Fumes, Vapors and Gases i::isued by the Industrial Co1nmission. 

3. Gravity Direct-Indire-eJ Systems, Prohibited. 
Gravity direct-indirect syste1ns shall not be considered per1nissible 

for installation under this code. 
Note: This clause is intended to prohibit the use of so-called 

(lire0t-indlrect radiators \vhereby the roo111 air supply is supposed 
lo be admitted dlrectly from the outside to the base, and to be 
delivered at the top, of dlrefJt radiators placed In the roon1s to be 
servecl, "'ithout n1echanieal assistance. 

~)) 
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4, Hot Water Heating and Ventilation Systems. 
Hot water systems installed in areas where ventilation is required 

under this code shall comply 'vith the follo,ving requirement: 
(a) The hot water shall be circulated continuously by n1echanical 

n1eans. 

5, Exhaust Syste1ns Required. 
Exhaust systems shall be provided_, n1aintained and operated for 

all occupied areas where 1nachines, vats, tanks, furnaces 1 forges, 
sala1nanders, and any other equipment and processes in such areas 
produce or thro'v off dust or particles sufficiently light to float in the 
ail', or 'vhich emit heat, odors, fumes, spray, gas or sn1oke, in such 
quantities as to be irritating or injurious to the health. 

See the General Orders on Dusts1 Funtes, Vapors and Gases isRued 
by the Industrial Contmission for requirements covering these systerns. 

6. Exhaust Systems, Clean Discharge. 
Exhaust systems required under the General Orders on Dusts, l:l'n1nes, 

Vapors and Gases shall include dust collectors, air '\Vashers, or other 
approved in.achines, devices or inethods '\vhereby the discharge front 
the syste1n will be prevented from containinating the breathing zone 
inside the building or re-entering any occupied area. 

See the General Orders on Dusts, Fun1es, Vapors and Gases issued 
by_ the Industrial Commission. 

7. Tempered Air Supply. 
Where ventilation is secured by exhaust inethods, a te1npered air 

supply shall be provided to replace the air exhausted front the area, 
if the volume of air exhausted exceeds the a1nount that enters the 
building through infiltration. 

8. No Containination of Adjacent Area. 
All equipment .and systen1s service roonts, \Vhich house sources of 

odors, fumes, noxious gases, smoke, stea1n, dust, spray, or other con­
ta1nination, shall be such as to prevent spreading of any such con­
tan1ination to any other occupied parts of the bllilding. 

9. Final Test Required. 
The perforn1ance of every heating, ventilation and air conditioning 

system shall be tested and balanced in place by the installer before 
being turned over to the O\VneT, 

Order lnd-24.5825; Maintenance and Opera ti on. 

1. Maintenance. 
AU heating, ventilation, exhaust and air conditioning s~rste1ns shall 

be 1naintained in good working order and shall be kept clean and 
sanitary. 

2. Operation. 
All heating, ventilation and exhaust syste111s shall be operated in 

accordance with the require1nents of this code during all periods of 
occupancy. 

3. Instructions. 
Before leaving the job, the installer shall thoroughly instruct the 

operator of heating, ventilation and air conditioning systems and shall 
post in a conspicuous place printed instructions for the efficient and 
practical operation of the syste1n and equipment. 
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Order Ind-2,1.5841. General Requirements for Occupancies 
Under A and B Classifications. 

1. Scope. 
The require1nents of this order· shall apply to all o~cupancies list~d 

under A and B in Order Ind-24.5840 unless othet'\VISe exe1npted 111 

this code. 

2, Air Movement. 

The total air circulated for all occupancies in this classification 
shall not be less than 6 .air changes per hour unless other\Vise provided 
in this code. 

'fhe air delivery capacity of all equip1nent supplying· air for heating, 
ventilation and air conditioning purposes shall be based on standard 
air l'atings. 

Note1 For the purpose of this code, standard air is air that ls 
equivalent to dry air at 70 degrees Fahrenheit and 29.92 inches 
barometer. 

Exce11tio1u For systen1s 1vhere eon1plete 1nechanleal re~rlgeration 
is employed, a primary air circulation of less. than 6 air c~ang·es 
per hour \Vill be pertnitted. In all such Installations, the air mrcula­
tion shall be based on the heat gain requiren1ents of the area. 

3. Outside Air Supply. 

The outside air supply during occupancy shall not be less than 7¥2 
cubic feet per ininute per occupant and an equal an1ount shall be 
exhausted unless otherv"ise excn1pted in this code. See Order Ind-
24.5840 for inethod used in deter1nination of capacity. 

4. Air Distribution. 

All air outlets and returns shall be so located, arranged or equipped 
as to provide unifo1111 distribution of air and to elhninate drafty con­
ditions \Vithin the occupied space. 

5. Mechanical Supply Systems. 

Mechanical installations are pern1itted in all occupancies under 
these classifications. 

6, Gravity Supply Systems. 

Gravity installations are not pern1itted in arenas, ar1nories, labora­
tories, skating rinks .and theater auditoriu111s, lobbies and-lounges. 

7. Outlet and Return Locations. 

The locations of all roon1 outlets, returns and exhausts as \Vell as 
the location of the outside air supply are required to be definitely 
sho\vn on the plans. 

8. Automatic Ten1perature Contl'ol. 

Auton1atic temperature control shall be provided for all arenas, 
arn1ories1 assembly halls, banquet halls, gyn1nasiums, laboratories, 
lecture halls, library reading and stack roo1ns, school auditoriums, 
class, lecture, project and study roo1ns, S\vhn1ning pools, theater 
auditoriums, lobbies and lounges and vocational instruction roo1ns. 
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9. Air Cleansing Devices. 
A_pproved air cleansing devices shall be installed in connection \Vith 

all n1echanical heating and ventilation systen1s except in garages, 
factories, foundries and similar occupancies. This require1nent applies 
to both outside and recirculated air. 

Exce11tions1 (a) Unit heaters used for healing and reelrculation 
only need not be equipped 'vith air cleansing devices. 

(h) Where jet systems or blend-air systems are e1nployed, air 
cleansing devices need not be provided in the ducts that are installed 
for the reclrculatlon of air 'vithin any occupied space. Air cleansing 
devices shall be Provided in connection \vlth such systems for all 
outside air and also for all recirculated air that is returned to the 
unit for general recirculation. 

10. Recirculation. 
No air conta111inated by other than hu1nan occupancy shall be used 

for general recirculation except as other.vise provided herein. Where 
the total a1nount of air in circulation in any occupancy is in excess 
of the quantity required by this code, such excess air n1ay be 
recirculated, 

Where a building used for a retail establishn1ent, shop, or offices 
is also occupied for a place of abode by tv;ro or n1ore families living 
independently or for sleeping and lodging purposes by three or n1orc 
persons not members of the san1e fa1nily is heated by a \Varin air 
systen1, the .air from the business area shall not be re~urncd to the 
unit and used for general recirculation. 

Order Ind-24.5842. Places of Assembly. 
1. Scope, 
This classification shall include all occupancies such as arenas, 

ar1nories 1 assen1bly halls, banquet halls, billiard roon1s, bo,vling alleys, 
cafeterias, club roon1s (for gatherings), dance halls, dining roo1ns, 
gyn1na:siums1 lecture halls, lodge halls, playroo1ns, restaurants, school 
auditoriums, skating rinks and theaters, \vhere 1nore than 100 persons 
gather for entertainn1ent, instruction or dining purposes. 

Note1 The above occupancies 'vhieh a-ccomn1odate not n1ore than 
100 persons shall conforn1 to the requirem('nts of Onler Ind-2,J.5851. 

2, Air Movement, Supply and Distribution. 
The air movement, supply and distribution for all occupanc'es 

under this classification shall conform to the rcquire1nents of Order 
Ind-24.5841 except as specified herein. 

(a) For theaters, assen1bly halls, gy1nnasiun1s and siinil.ar occu­
pancies having a ceiling height of 15 feet or rnore, the total air supply 
shall be based on six air changes per hour. 

(b) For theaters, assen1bly halls, gy1nnasiun1s, and sin1ilar occu­
pancies having a ceiling height of less than 15 feet, the total air 
supply shall be based on 7 1/:i air changes per hour. 

The outside air supply, during occupancy for all theaters, assen1bly 
halls, gy1nnasiums and similar occupancies, shall not be less than 
71h cubic feet per minute per occupant, and an equal an1ount shall 
be exhausted. 

3, Stages. 
The stag'e in any theater 01· .asse1nbly hall, for \vhich a fire curtain 

is required, shall be supplied -'vith sufficient air to equalize the air 
pressure thereat to avoid deflecting the curtain. 
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Section 4. GENERAL REQUIREMENTS FOR 
CLASSIFIED OCCUPANCIES AND AREAS 

Order lncl-24.5840. Occupancy Classification. 
The various occi1pancies to -.,vhich the provisions of this code apply 

shall be classified as foUo-.,vs: 

A. R1equire ventilation on an occupancy basis'. 
B. Require ventilation on an occupancy basis unless other,vise 

exempted. 
C. Require exhaust. 
D. Require ventilation on the basis of floor area. 

The follo\ving table indicates the individual classifications of occu­
pancies \Vithin the scope of this code, together \\•ith the 1nethod to be 
used in establishing the nu1nber of persons for \Vhich ventilation is 
to be provided, 

Use or Occupancy 

Arenas and Field I-louses 

Ar1nories (drill halls) ___ _ 
Assembly Halls ___________ _ 
Asylums__ .. --------·· 
Banquet Halls __ 
Bath and Sho\ver Rooms 
Barber Shop. _ 
Beauty Parlors ____ _ 
Billiard Rooms ___ _ 
Bowling Alleys __ _ 

Brokerage Board Rooms_ 
Cafeterias ___ .- . ·--------
Churches and other places of 

worship_ _ ______ _ 

Club Rooms_ 
Dance Halls_ 
Dining Rooms ___________ _ 
Dormitories __ .. 
:F'actories and Machine Shops __ 

:F'oundries and Boiler Shops __ _ 

Funeral Hon1es1 Public Rooms_ 
Garages_. __________________ _ 
General Offices _____ _ 
Gymnasiu1ns and Combined 

Gymnasiums and Assembly 
Halls _________ -----------

Classifi­
cation 

A 

A 
A 
A 
A 
c 
B 
B 
A 
A 

A 
A 

B 

A and B 
A 
A 
B 
B 

B 

B 
D 
B 

A 

Basis of Capacity 

4 sq. ft. per person. Use 
seated area only. 

15 sq. ft. per person 
7 sq. ft. per person 

Depends on room usage, 
15 sq. ft. per person 

40 sq. ft. per person 
20 sq. ft. per person 
15 sq. ft. per person 
Seating capacity, plus 6 per-

sons per alley. 
7 sq. ft. per person 

15 sq. ft. per person 

Auditoriums: 7 sq. ft. per 
person 

Dining Rooms: 15 sq. ft. per 
person 

Depends on usage, 
15 sq. ft. per person 
15 sq, ft. per person 
40 sq. ft. per person 
See General Orders on Dusts, 

Fumes, Vapors and Gases 
See General Orders on Dusts, 

Fumes, Vapors and Gases 
7 sq. ft. per person 

75 sq. ft. per person 

6 sq. ft. per person for 
seated space 

15 sq. ft. per person for 
space not seated 
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Use or Occupancy 

Hospitals _______ - -- - - - - - - -
Kitchens _________ - _ - - - - __ 
Laboratories ________ -

Laundries ________ -

Lecture Halls _____________ _ 

Library Reading Rooms ______ _ 
Library Stack Rooms ___ - ____ _ 
Locker Rooms_ - - - --- - - - ____ -
Lodge Halls _______ _ 

Classifi­
cation 

A and B 
c 

A and C 

c 
A 

A 
c 

C and D 
A 

Motion Picture Booth_________ C 
Penal Institutions_.. ___ .. A 
Places: of Employment, General_ B 
Play Rooms_________________ A 
Printing Establishments_ .. _____ B 

Restaurants________ ____ A 
Retail Establishments:_ - - _ _ _ _ B 

(a) Department Stores and 
Similar Occupancies 

(b) Shops and Other Retail 
Establishments 

Safety Deposit Vaults ______________ _ 
School Auditoriums___________ A 
School Classrooms __ - - - A 
School Lecture Rooms . - A 

School Project Rooms_________ A 
School Study Rooms__________ A 
Skating Rinks________________ A 
Swimming Pools______________ C 
Taverns________________ B 
Tenement or Apartment 

Houses, Kitchens and 
Toilets 
2 or more families ___ - C 

Theaters____________________ A 
Theater Lobbies______________ A 
Theater Lounge Rooms_ A 
Toilet Rooms________________ C 
Vocational Instruction and 

Research___________ A and C 

Wardrobes, Lockers and 
Cloak rooms ---- - - - - - _ C 

Basis of Capacity 

Depends on room usage. 

25 sq. ft. per person. See 
General Orders on Dusts, 
Fumes, Vapors and Gases. 

See General Orders on Dusts, 
Fun1es, Vapors and Gases. 

7 sq. ft. per person. Use 
seated area only. 

20 sq. ft. per person 

6 sq. ft. per person for 
seated space 

15 sq. ft, per person for 
space not seated 

Depends on room usage. 
Depends on room usage. 
23 sq. ft. per person 
See General Orders on Dusts, 

Fumes, Vapors and Gases. 
15 sq. ft. per person 
Basement and 1st floor: 

30 sq. ft. per person. 
Other Floors: 60 sq. ft. per 

person. 
Basement: 40 sq. ft. per person. 
1st floor and Above: 

60 sq. ft. per person, 
See Places of Employment. 

7 sq. ft. per person 
23 sq, ft. per person 
7 sq. ft. per person. Use 

seated area only, 
23 sq. ft. per person 
16 sq. ft. per person 
15 sq. ft. per person 

20 sq. ft. per person 

7 sq. ft. per person 
15 sq. ft, per person 
15 sq. ft, per person 

40 sq. ft. per person. See 
General Orders on Dusts, 
Fumes, Vapors and Gases, 
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4, Alternate Service and Capacity, 
Heating and ventilation systems installed in so-called con11nunity 

buildings and lodge halls inay be arranged for selective delivery of 
the entire service to either the first floor area or to the basement 
floor area provided these areas are not used sin1ultaneously. 

Order Iml-24.5843. Motion Picture Booths. 
1. Scope. 
This classification shall include all 1notion picture booths other than 

portable booths. 

2, Exhaust Ventilation. 
Fun1es, g.ases and other harn1ful Conta111ination shall be effectively 

re1noved by 1nechanical exhaust ventilation directly fron1 their source, 
including projectors, spot lights, stereopticons, and similar equipment 
and discharged to the outside air. A single exhaust System, including 
the exhaust unit and connecting ducts, shall be arranged to serve all 
the sources of harmful contamination in such booth .area. The capacity 
of the exhaust system shall not be less than 15 cubic feet per 
n1inute for each arc lamp or other source of contamination, Da1npers 
shall not be installed in such a syste1n and it shall be entirely inde­
pendent of any other systen1 serving the building. 

3. Air Supply. 
In every booth or room \Yhich is required to have a n1echanical 

exhaust system, provisions shall be n1ade for a supply of fresh ten1-
pered air to replace the air exhausted. The supply of air to a booth 
or room shall be accomplished in one of, or by a co1nbination of, the 
following methods: 

(a) The ventilation syste1n for the building may be arr.anged to 
supply air for the booth or roon1 if the inlet opening is protected 
\Yith an approved shutter having quick acting fusible links, or other 
approved heat release devices, \Vhich \Vill auton1atically and quickly 
close the inlet opening sin1ultaneously \Yith the openings in the front 
of the booth. 

(b) A separate supply system, such .as a unit ventilator, if the 
equip1nent is a1Tanged so that the air supply \Vill be stopped auto­
matically and simultaneously with the closing of the openings in the 
front of the booth. 

(c) Where approved in \Vriting by the Industrial Connnission, the 
air n1ay be taken through openings· in the booth \Valls, from the 
auditoriu1n or other space .adjoining the booth. 

Note= For relief outlets in addition to exhaust ventilation, see 
Order Ind-23.5515 of the Building Codo is~.nrnd by the Indllstrial 
Commission. 

Order lnd-24.5844. Places of Assembly for Worship. 
1. Scope. 
This classification shall include auditoriu111s, social assembly rooms, 

Sunday School rooms, and sin1ilar areas which are contained in 
churches or houses of worship, It shall also include chapels ·uSed in 
connection \Vith funeral homes, .as \vell as those in parochial schools, 
convents and .similar occupancies. 

4'1i 

() 

.,,¢,\ 
"I'> 

0 

HEATING, VENTILATION AND AIR COiNDITIONING conE 21 

2. Air Movement, Supply and Distribution. 
The air inovement, supply and distribution for all occupancies undel' 

this classification shall conform to the requiren1ents of Order Ind-
24.5841, except that no ventilation \Vill be i•equired '\Vhere the total 
open.able area of the outside windO\VS is greater than 3 per cent of 
the floor area served, except that in funeral hon1es the openable area 
of the outside \Vindo\VS shall be greater than 5 per cent of the floor 
area served. Such windo\v openings shall preferably be all above 
grade. No windo\V openings below grade \vill be considered unless 
there is a clear space outside of the ,.,1indo\vs having a \Vidth of at 
least 1 V2 times the distance belo¥l grade at the botton1 of the \Vindo\v, 

Note: By 'vidth is meant the horizontal distance measured at right 
angles to the plane of the 'vindow. 

3, Alternate Service and Capacity, 
IIeating and ventilation systen1s installed in occupied areas of this 

class 1nay be arranged for selective delivery of the entire service to 
either the auditorium floor area or to the base1nent floor .area provided 
these areas are not used simultaneously, 

Order lnd-24 .. 5845, Schools. 

1. Scope .. 
This classification shall include class, recitation, study, lecture, 

project rooms, library reading rooms and similar areas in .all school, 
college and lib1·ary buildings used for educational purposes. (See 
Order Ind-24.5842 for assembly i·ooms). 

2. Air Move1nent and Supply. 
The air movement and supply for a11 occupancies under this clas­

sification shall conform to the requiren1ents of Order Ind-'24.5841. 
For corridors .and halls used in conjunction \Vith occupied areas of 
this class, the air movement shall not be less than 10 cubic feet per 
n1inute per lineal foot of corridor or hall. 

3. Alternate Service aud Capacity. 
The capacity of heating and ventilation systems installed in school 

buildings having not more than 2 classrooms, may be based upon 
service to classroom floors onlY; provided that \Vhere basement ap­
paratus is used, appropriate a1Tangement shall be 1nade fo'r alternate 
service to basement areas if used for occupancy. 

4. Playrooms-Rural Schools. 
Occupancies in this cl.assification \Vhere used exclusively as pupils' 

playrooms need only be provided with a positive exhaust directly 
fro1n the occupied area. 

Order lnd-24.5846, Places fo1• Vocational Instruction and 
Research. 

1. Scope. 
This classification shall include all places for vocational instruction 

and research, such as laboratories, school shops, domestic science 
rooms and similar occupied areas. 
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2. Air Movement and Supply. 
. The. air 1novement and supply for all occupancies under this clas­

s1fication shall conforn1 to the requiren1ents of Order Ind-24.5841. 

3. S'pec.ial Ventilation. 
Exhaust ventilation -shall be provided in connection \Vith all equip-

111e?t· and proce~s~s 'vhich create any dusts, fu1nes, vapors or gases 
\Yh1ch inay_ be IllJUrious to the health of any f1•equenter exposed 
thereto. '.fh1s exhaust ventilation shall be installed in accordance \vith 
the req~1rements of the General Orders on Dusts, Fun1es, Vapors and 
Gasesi issued by the Industrial Co1n1nission, 

4, Separate Exhaust Systems. 
Exhaust 

rate fron1, 
building. 

syste.n1s serving th~s class of occupied area shall be sepa­
and independent of, all other services and systen1s in the 

Order lnd-24.5847. Wardrobes and Locker Rooms. 
1. Scope. 
This classification shall include all \Vardrobe cloak roon1s lockers 

lo~ker roo1ns and shnilar areas in all buildin~s \Vithin the 'scope of 
th1s code, except as noted herein. 

12 •. Ventilation Required. 
, Ventilation shall be provided and inaintained for all al'eas of this 
class. Wherever practicable, such ventilation shall be accon1plished 
by exhaust n1ethods and in any case the effectiveness of the exhaust 
shall be greater than that of the supply, 

· 3,: Minimum· Air Movement. 
··. Th~ air n10Ven1ent provided and inaintained for areas of this class 
· shall·· be not less than 2 cubic feet per minute per square foot of 
floor area. 

4. 'Vardrobes and Cloak Rooms in School Buildings. 
.Where necessary ill order to insure practical results in wardrobes 

. oi• cl?~k roon1~ adjacent to or connected 1vith occupied areas covered 
by·. O~·?er ·~nd-24.584~,_ ~he r~quired ventilation shall be accomplished 
by u.se of inlets ad1!1itting .air fro1n adjacent classroon1s or corridors 
o~· s-1n1ilar ar:as, in conjunction with outlets and duct~ dischargind 
direct to outside abnosphere. The move1ncnt of air in such areas shall 
~?· ~nch as to pron1ote thorough aeration of clothing therein. 

5·;<LocJ{er Rooms in Conjunction 'vith 'l'oilet, Bath and s,vimming 
Rooms. 

Occupancies in this classification arc i·equired to have .a positive 
te111pe:ved ~h· .. supply only exhausting through the adjoining toilet, 
sho\ver or s\vin1111ing room, 

6, Locker Rooms in Places of Employment, 
In- ~l~ces. of industriD:l employ1nent \vhere locker roon1s are required, 

a .. positi:ve. te, "(!d air supply shall be provided for locker roonis 
exhausting tl. g·h the adjoining toilet or shower rooin. 

,_., 
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7. Re.st ~ooms in Places of Employment . 
Ventilation shall be provided and maintained for all areas of this 

class to conform with the requirements of Order Ind-24.5841 un_less 
the outside window sash area is greater than 10 per cent of the.floor 
area of the room. One-half of all Jvindows shall be arranged: to .open. 

Order Ind-24.5848. Toilet, Bath and Swimming Rooms. 

1. Scope. 
This classification shall include .all toilet, bath and s\vinnning 'p0ol 

rooms, and other similar occupied areas, in all buildings \vithin:. tl_le 
scope of this code, 

2. Ventilation Required. 
Ventilation shall be provided and maintained for all al'eas of' thiS 

class. Such ventilation shall be acco1nplished by exhaust methods 
with the effectiveness of the exhaust greater than. that of the sup_pl_y. 
For all S\Vimn1ing pool roon1s1 a n1echanical exhaust shall be provided. 
For nlultiple sho\ver installations, a mechanical exhaust shall ·be 
provided unless the roon1 h.as a direct positive air supply,)n \Yhich 
case the exhaust may be by gravity. _ .: 

Every toilet room having more than. one fixture (water cl?s.et_s _and 
urinals) and all toilet roon1s which do not have an outside >Vindo\v, 
shall be p1·ovided with gravity or n1echanical exhaust ventjlation. 
Exhaust ventilation shall not be required for toilet roo1ns containipg 
one water closet or urinal provided such toilet roo1n has a \Vindc)\v 
or skylight having a glass area of not less than 4 square feet opellillg 
directly upon a street, alley or court. The openable area of '··$uCh 
windo1v shall not be less than 2 square feet. ' · 

t3, Minimum Air Movement. 
The .air moven1ent provided and maintained in .occupied areas of 

this class shall be not less than 2 cubic feet per lninl).te .per square 
foot of floor area. 

4. Separate Exhaust Systems. 
Exhaust systems serving this class of occupied areas shall be 

separate f1'om, and independent of, all other services and systen1s 
in the building . 

Order Ind-24.5849. Kitchens. 

1. Scope. 
This classification shall include all occupied areas housing the 

cooking of food in all buildings >vithin the scope of thi8' code; except 
those classified under vocational instruction, 

2. Exhaust Ventilation Required. 
Exhaust ventilation shall be provided and maintained for every 

occupied area of this class. 

.3. Minimum Air Movement. 
The air n1ovement provided apd 1naintained fo~· .areas of this c~~ss 

shall not be less than 4 cubic feet per lninute per. square foot qf floor 
area except for kitchens in connection \Vi th church au~itoriums, lod-ge 
halls, and schools which are used only occasionally, ; ir n10,ve1nent 
of 2 C.F.M. per sq\.1are foot of floor area \Yill be accl '• 
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4, Hoods, 

Where single hoods are provided for kitchen exhaust, the velocity 
of air inotion over the face area of the hood shall not be less than 
60 feet per n1inute. For double hoods, the velocity over the area 
hebveen the inner and outer hoods shall not be less than 250 feet pe1' 
n1inute1 using a 4 inch \vidth of opening as a basis. 

5. Separate Exhaust Systems. 

Exhaust systen1s serving areas of this classification shall be sepa­
rate from and independent of all other services and syste1ns in the 
building. Ducts used in connection \Vith kitchen ranges, etc. \Vhere 
greasy fumes are exhausted, shall be constructed of not less than 
20 gauge galvanized iron or equal and shall be provided \Vith u 
damper arranged to close automatically in case of fire. 

Order lnd-24.5850. Offices. 
1. Scope. 

This classification shall include all offices and s,in1ilar occupied areas, 
\vherein the air conditions and nature of occupancy do not involve 
reasonable inclusion in any other classification in this code. 

2. Air Movement, Supply and Distribution. 

The air moven1ent, supply and distribution for all occupancies under 
this classificatiun shall confor1n to the require1nents of Order Ind-
24.5841: 

(a) Where the total openable area of the outside \vindows is less 
than 3 per cent of the floor area served; or 

(b) Where the available floor area is less than 75 square feet for 
each norn1al occupant; or 

(c) Where heat or odors \Vould other\vise be present in sufficient 
quantities to be injurious to the healthi safety or \Velfare of the 
employes and frequenters. 

Order lnd-24.5851. Retail Establishments. 
1. Scope. 

This classification shall include barber shops, beauty parlors1 

brokerage boa1·d rooms, taverns and all retail establishn1ents \Vhere 
goods and co1n1nodities are bought and sold, and pl.aces where not 
more than 100 persons assen1ble fo1· recreation, entertainn1ent or 
dining· purposes. 

2. Air Movement, Supply and Distribution. 

The air move1nent, supply and distribution for all occupancies under 
this classification shall conform to the require1nents of Order Ind-
24.5841 unless the total ·area of outdoor openings is more than 3 per 
cent of the floor area served, provided such outdoor openings are 
arranged so as to cause air circulation throughout the respective rooms. 

No \Vindo\v or outdoor opening \Vhich is belo\V grade \Vill be con­
side1·ed unless there is a clear space outside the \Vindo\v having a 
width of not less than l 1/2 tin1es the distance belo\v grade at the 
bottom of the \Vindo\V. 

~) 
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Order Ind-24.5852. Garag·es. 
1. Scope. 
This classification shall include all repair g.arages and also all 

storage garages housing 6 or 1n0Te vehicles driven by internal co1n­
bustion engines. 

2, Ventilation ,Required. 
Ventilation shall· be provided and 111aintained for all occupied areas 

in this classification. 

3. Live Storage Area. 
For the purpose of this order, any area \Vithin a garage \Vhere self­

propelled vehicles are driven in and out under their o\Vn po\ver for 
shelter only, is considered as a live storage area. 

All areas used for the live storage of 6 or n1ore n1otor driven 
vehicles shall be provided with a tempered supply of outside air of 
not less than %. cubic foot per n1inute per square foot of floor area 
and \Vith the necessary vents for exhausting the sa1ne an1ount of air: 

4. Repair Areas. 
All a1·eas in \Vhich the repairing of motor driven vehicles is done 

shall be p1·ovided with a tempered supply of outside air of not less 
than %. cubic foot per minute per square foot of floor area and \Vith 
the necessary vents for exhausting the same amount of air. 

All repair areas shall also be provided \vith sufficient flexible hose 
connections to provide for the full capacity of the vehicles in the 
~·epair area. Each hose shall be equipped \Vith a device for connecting· 
it to the exhaust pipe of the vehicle and shall be provided 'vith a 
shut-off valve \Vhich may be closed when not in use. The hoses shall 
be connected to a main duct leading to an exhaust blo\ver \Vhich shall 
discharge the exhaust air to the outside at1nosphere in a location 
\Vhere it will not re-enter any occupied area. All blo\vers installed_ in 
connectio~ \Vith such exhaust systen1s shall have sufficient capacity 
for the s1n1ultaneous use of all connecting hoses and to exhaust a 
total volume of not less than 100 cubic feet per n1inute for each hose 
connection. 

No basement or subbaseme11t ga1·age shall be used for repairing 
of any kind nor for the storage of volatile infl.an1n1able liquids except 
as provided in Orders lnd-8.816 and Ind-8.818 of the Flanunable 
Liquids Code. 

5, Service Stations. 
This section shall include buildings in connection \Vith liquid fuel 

dispensing stations where one or 1nore vehicles can be driven into 
the building for washing, greasing, oil changing, tire or battery 
replacement and similar operations. 

All service roo1n or work roon1 .areas shall be provided \vith a 
tempered supply of outside air of not less than * cubic foot per 
1ninute per square foot of floor area and \Vith the necessary vent or 
vents for exhausting the same amount of air, 

6, General Requirements. 
Where sho\V rooms or offices are located adjacent to 1·epair or live 

storage areas, a portion of the outside air supply shall be introduced 
into the sho\v room or office. 
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Vent outlets shall not be placed in any sho'v room or office, Where 
provisions are n1ade for the recirculation of air-fro1n the show roon1 
or office, the recirculated air shall be discharged into the repair or 
storage area and returned to the heating unit from that area. 

There shall be no recirculation of air from any repair, live storage, 
or service area during periods of occupancy, except where the total 
amount of air in circulation is in excess of the quantity required 
by this order, the excess air inay recirculated. 

'l'he air that is exhausted fron1 the repair, live storage, and service 
areas in a garage shall be removed from the floor line through 
properly distributed vent ducts located at the points of greatest con­
ta1nination. Where the exhaust is by gravity, the vent duct or ducts 
shall extend fron1 the floor line through the i·oof of the building and 
shall be capped \Vith an approved siphon type roof ventilator extend­
ing at least 2 feet above the high point of the roof or above the top 
uf the parapet wall, whichever is the higher. 

The products of con1bustion fro111 vapors or gases, fro111 fuel or 
batteries-, shall be ren1oved pro1nptly and effectively from the breath­
ing zone of e1nployes and frequenters. The maximun1 allo\vable con­
centration of carbon inonoxide shall not exceed 100 pal'ts per million 
in the breathing zone at any tin1e. 

For ventilation where spray coating is done, see General Orders 
on Spray Coating issued by the Industrial Co111mission. 

01·der Ind-24.5853. Places of Employment. 
-1. SCope. 
This classification shall include all pl.aces of e1nployn1ent not 

classified elsewhere in this code. 

2. Air Movement, Supply and Distribution. 
The air nlovement, supply and distribution for all occupied areas 

under this classification shall confor1n to the requirements of Order 
Ind-24.5841: 

(a) Where the available floor space is less than 75 square feet 
per normal occupant; or 

(b) Where heat, sn1oke, gas, dust, spray, fu1nes, vapor, stean1 1 or 
other contamination \Vould othe1·wise be present in the air in sufficient 
quantities to obstruct the vision, or to be irritating or injurious to 
the health, safety or welf.are of employes and frequenters; or 

(c) Where industrial poisons are to be used, stored, or handled, or 
\Vould otherwise be present in the breathing zone. 

(d) Where the total area of outdoor openings is less than 3 per 
cent of the floor area, except \Varehouses, refrigeration plants, cold 
storage buildings and processing areas \vhere the nature of the 
occupancy \vill not permit. 

3. Special Exhaust Systems Required, 
Special exhaust syste1ns shall be provided and operated at all 

sources of harmful contan1ination in occupied areas of this cl.ass as 
required by the General Orders on Dusts, Fu1nes, Vapors and Gases, 
issued by the Industrial Co1n1nission, 

Where such exhaust systen1 is operated in any area, a te1npered 
air supply shall be provided to replace the air exhausted, if the 
v·olu1ne of air exhausted exceeds the a1nount that enters the building 
through infiltration, 

, 
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Order Ind-24.5854. Dormitories and Wards. 
1. Scope. 
This classification shall include roon1s in hospitals, dor1nitory build­

ings and similar occupancies, equipped \Vith inore than t¥.'o beds. 

2. Atr Movement, Supply and Distribution, 
The air movementi supply and distribution for all occupancies under 

this classification shall confor1n to the require1nents of Order Ind-
24,5841 unless the window sash area is nlore than 10 per cent of the 
floor area and the outdoor openings there through are more than 5 per 
cent of the floor area. 

Order Ind-24.5855. Penal Institutions and Places of 
Detention. 

1. Scope. 

This classification shall include areas of con1pulsory occupancy, 
corridors and stair halls, in penal institutions, asylums and places 
of detention. 

2. Air Movement, Supply and Distribution. 
The air movement, supply and distribution for all occupancies under 

this classification shall be accomplished by 111echanical n1eans and shall 
confor1n to the requirements of Order Ind-24.5841. In general, exhaust 
ventilation shall be. through the corridors. 

3. Overnight Lock-ups. 
Where cells are provided for not 111ore than 6 occupants for pur­

poses of overnight detention only, ventilation \vill be accepted \vithout 
a tempered fresh air supply, providing the \Vindow sash area direct 
to the cells is equal to, or greater than, 10 per cent of the floor area. 

Section 5. HEA'rING AND VENTILATION EQUIPMENT 
Order Ind-24.5860. Outside Air Intakes. 

1. Location. 

All outside air intakes shall be located as far as possible fron1 the 
top of chhnneys and vent outlets but this distance shall in no case 
be less than 20 feet. Fresh air intakes for all gravity' heating syste1ns 
a:nd all gravity ventilation syste1ns shall be located on the side or 
sides of the building exposed to the prevailing \Vinds. 

2. Height Above Grade. 

All outside air intakes shall be located not less than 2 feet above 
the outside grade and above roofs and shnila1· areas. 

Where an outside air intake is located in an area\\'ay belo"' grade, 
the top of the areaway shall be at least 2 feet above the grade level 
at that point, 

3. Screens. 

All outside air intakes shall be protected against the admission of 
foreign material \vith a Yz inch "'ire 1nesh screen or equal. 
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4. \Veather Protection. 

All o~tside air intakes shall be protected against \Veather a11d 
"'ater \~Ith a \veatherproof hood or louvers. All outside air intakes 
except intakes for ~on:1bustion air shall be equipped ,vi1h a dan1per 
to p~·event. th.e adm1ss1on of unheated air to the building when the 
heating unit 1s not in operation. 

5, Accessibility and Cleanliness . 
. All outside ai.r intakes shall be n1ade and 111aintained easily acces­

sible for cleaning, and shall be kept clean and sanitary in use 
throughout the circuit to the heater. 

6, Size and Openings for Intakes. 
Consult Order Ind-24.5869 for al!o"'able velocities to be used in 

the des,ign of outside air intakes. 

7, Outside Air Intakes fol' Combustion. 
All ?oiler. roo~s or furnace roon1s shall be provided \Vi th an opening 

to the outside air. The free area of such opening shall not be less 
than 1h square foot for each one n1illion B.t.u. per hour fuel con­
su1ned, except the 1ninimum area of such opening shall not be less 
than 1 square foot. 

Order Ind-24.5861. Air Cleansing Apparatus. 
1. General. 

'l'he construction, design and control of all air cleansing apparatus 
shall be such as to insure consistent 1naintenance and operation. 

2. Air Virashers and Filters. 
Dirty \\'ater shall not be recircuLated through spravs affecting ·iir 

used for ventilation purposes, and not less than 10 Per cent of ~ir 
\Vashe7· \Yater used shall be rene\ved during each day of operation 
exclusive of n1ake-up "'ater; and the reservoir shall be emptied and 
thoroughl! cleaned and refilled \Vith fresh \v.ater after each month 
of operation. 
, Where filters are provided, they shall be installed on the inlet 

side of the heating or air conditioning apparatus·, except that second­
ary filters may be installed on the discharge side of fan. All filters 
~hall b.e so a1:ranged as to be easily accessible for cleaning and 
1nspect1on service. 

Order lnd-24.5862. Heaters. 
1. Arrangement. 

Where mor~ ~han one heater is required, or provided, for service 
to t~e same p1p1ng or duct systen1, or group of systems, they shall be 
set In battery form and shall be cross connected so that any one may 
be used alone, or any combination of them n1ay be used sin1ultaneously. 

Order lnd-24.5863. Boilers. 
1. General. 

The construction, equip1nent connections, etc., of .all boilers installed 
hereunder shall comply in every \Vay \Vith the Boiler Code issued by 
the Industrial Commission. · 
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2. Rating, 
All Jo\V pressure heating boilers shall be of capacities as required 

by the Net Load Recon1mendations for Heating Boilers issued by the 
Heating, Piping and Air Conditioning Contractors National Associa· 
tion or The Steel Boiler Institute or the Institute of Boiler and 
Radiator Manufacturers. 

Orde1· lnd-24.5864. Furnaces. 
1. Fan-Furnace Installations. 
Dra\V through fans, except auxiliary fans, are not per1nitted in 

connection with any fan-furnace installation. 

2. Gravit.y Systems. 
All furnaces shall be located so that the air supply· circuits leading 

to and from then1 \Vill be as short and direct as practicable, The 
outside air inlets to furnace air-,vays shall be such as \\'ill insure 
distribution of air to relatively unheated portions of the furnace 
proper and throughout the furnace air·\vays. The top of such inlets 
shall not be higher than 2 inches belo'v the top of the grates. 

Order lnd-24.5865. Jacketed Stoves. 
1, Where Permitted. 
The installation of jacketed stoves or cabinet heaters shall be pcr-

1nissible for schools having no basement or other subfloor heater space 
and also for portable schools. Jacketed stoves or cabinet heaters 
1nay be installed in occupancies listed under Orders Ind-24.5850 and 
Ind-24.5851 where the building has a floor area of less than 1,200 
square feet, .and also in 1notels and apartn1ent buildings not inore than 
one story in height. 

2. Location. 
All jacketed stoves and heaters shall be located in that portion 

of a schoolroom most exposed to cold \Veather, usually the no1·thwest 
portion. They shall be set \Vell clear of any obstruction \Vhich n1ay 
prevent the free and rapid distribution and circulation of heat and air. 

~. Shi.Ids. 
The casings or shields of jacketed stoves or heaters used in schools 

shall be so constructed as to shield adjacent occupants fro1n undue 
radiant iheat. The clear air space between shield and stove shall 
average 6 inches and the shields then1selves are to extend well above 
and below all heat radiation surfaces of stoves, but in no case n1ore 
than 12 inches clear of the floor. 

4. Outside Air Inta(ce. 
(a) Every jacketed stove or heater installed in a school building 

shall have an outside air intake tern1inating outside the building at 
a point not less than 2 feet above grade. The outside air intake sh.ail 
be protected against \veather and water \vith a \veather-proof hood 
or louvers and shall be protected against the admission of foreign 
material with a 1h inch wire mesh screen or equal. The intake duct 
shall be joined to the heater casing and air-\vay to p.i·event cold air 
from sp1·eading over the floor and to insure contact \Vith the heater 
surface. Underfloor ducts are not permitted. 
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(b) The area of the outside air duct shall not be less than 0,25 
square inches per square foot of floor area. A da1nper shall be pro­
vided in the outside air supply duct to :Prevent the admission of 
unheated outside air to the building during periods "\vhen the heater 
iS not in operation. 

5. Vents. 
(a) Vent outlets in roon1s served by jacketed stoves and heaters 

shall be located at the floor line and not less than 6 feet from the 
heater casing. 

(b) The area of .auxiliary lnetal vent flues used in connection with 
sn1oke pipes shall not be less than 150 square inches. 

(c) Where effective devices for 1nixing smoke and vented air are 
used, the s1noke flue and outlet duct may be combined, provided that 
the free area of the vent duct shall not be less than 144 square inches. 

6. Oil Burning Heaters. 
(a) Every oil burning jacketed stove or room heater shall be sup­

plied directly fron1 an oil supply tank having a capacity of not 1ess 
than 250 gallons. 

(b) The fuel oil tank shaU be equipped with a fill pipe, .vent pipe 
and an oil gauge. 

Order Ind-24.5866. Direct- Fired Unit Heate1·s, Gas· Fired 
Space Heaters and Suspended Fmnaces. 

Direct-fired unit heaters, gas-fired space heaters- and suspended 
furnaces installed in areas specified in this order need not be isolated 
\vith a fire-resistive enclosure. All such installations shall con1ply \Vith 
the require1nents specified herein. 

1. Gas-Fired Unit Heaters. 
The installation of gas-fired unit heaters shall not be .approved for 

theaters, asse1nbly halls, places of worship, schools, hospitals, ho~els, 
apart1nent houses, bo\vling alleys, and sin1ilar occupancies. 

Gas-fired unit heaters may be installed in retail establishn1ents, 
n1anufacturing plants, inachine shops, \Vood\vorking plants, foundries, 
offices and siinilar areas provided such installations con1ply with the 
following requirements: 

(a) AU gas-fired unit heaters shall be of a type that is approved 
by the Under\vriters' Laboratories or the American Gas Association. 

(b) Every gas-fired unit heater shall be vented to the outside 
abnosphere by connecting it to a masonry chhnney or an inco1nbustible 
vent pipe constructed and installed in accordance \vith the recon1-
n1endations of the Under\vriters' Laboratories for type 11B" gas vents, 
or~u~. • 

(c) Where gas-fired unit hcatel's are used for te1npering outside 
air, the percentage of outside air to the total air passing through the 
unit shall be such that the te111perature of the air entering the heater 
shall not be less than 30" F, 

(d) All gas-fired unit heaters shall be supported by incon1bustible 
brackets or hangers. All heaters, except in garages, shall be located 
at least 7 feet above the floor and shall be at least 6 inches fro1n 
any co1nbustible \Vall 01· ceiling, 
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(e) Gas-fired unit heaters installed in garages, inotor vehicle serv­
ice stations, and similar occupancies shall be located at least 
8 feet above the garage floor. Gas-fired unit heaters shall not be 
installed in any basement garage or on the lo\ver floors of a 1nulti­
story garage. 

2. Gas-Fired Space Heaters. 
The installation of gas-fired space heaters sh.all be approved for 

individual apartments, guest rooms in motels, tourist courts, and 
similar occupancies and also for individual offices. All such installa­
tions shall comply \vith the follo\ving requirements: 

(a) All gas-fired space heaters shall be of a type that has been 
tested and approved by the American Gas Association or the Under­
\Vrite1·s' Laboratories. 

(b) No gas-fired space heaters shal1 be installed in any norn1ally 
closed room having a volume of less than 400 cubic feet unless the 
heater is equipped 'vith an air intake to supply outside air for 
combustion. 

(c) All space heaters shall be vented to the outside atn1osphere by 
connecting then1 to a n1asonry chimney or an incon1bustible vent pipe 
constructed and instaUed in accordance -with the reconunendations of 
the Underwriters' Laboratories for type "B" gas vents, or equal. 

(d) Space heaters shall be equipped \Vith an autoinatic control \vhich 
\Yill automatically shut off the gas supply to the burner in case the 
pilot light is not in operation. 

(e) The burner of the heater shall be enclosed with a metal housing 
so constructed that there will be no open flame and the burner housing 
shall be effectively guarded against personal contact. The arrange­
ment shall be such that the shield v.rill prevent any co1nbustible mate­
rial in the vicinity of the heater from coming in contact \Yith the 
fla1ne or with the housing that encloses the burner. 

(f) The heater shall be located at least 6 inches fro1n any unpro­
tected combustible wall or partition and shall be securely fastened in 
place. Space heaters installed on combustible floors shall be inounted 
on legs at least 6 inches above the floor and su·ch air space shall not 
be enclosed. 

3. Oil~Fired Suspended Furnaces, 
The installation of oil-fired suspended furnaces shall be approved 

for garages, motor vehic1e service stations and sin1ilar occupancies, 
All such installations shall comply \Vi th the follo\\ring requireinents: 

(a) Every heater shall be located at least 8 feet above the floor 
and it shall be supported by or suspended fro1n incon1bustible sup­
ports. The heater shaU not be supported by or suspended fro1n \vood 
joists or wood beams. 

(b) The heater shall be located not less than 6 inches fro111 any 
co1nbustible \Vall or ceiling except the side of the heater on \Vhich 
the oil burner is located shall be not less than 48 inches fro1n any 
\Vall or partition to provide space for inspection and servicing the 
unit. 

14, Oil-Fired Unit Heaters and Furnaces. 
The installation of direct-fired unit -heaters or furnaces and sus­

pended furnaces shall be approved for warehouses, manufacturing 
plants, foundries, machine shops and sin1ilar buildings \Vhe1·e the 
building is of incombustible construction or of n1il1 construction and 
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the 1naterials 1nanufactured, processed or stored therein are prilnarily 
of incon1bustible or slo\V burning 111.aterial. In all other buildings 
under this classification, the heating furnaces or boilers shall be 
isolated \Vith an enclosure of fire~resistive construction, as required 
by the State Building Code. 

Order lnd-24.5867. Chimneys. 

1. IIeight and Effective Area. 
Chilnneys and s1noke flues shall be of sufficient effective area and 

height for the calculated maxin1un1 duty .as i·ecommended by the 
Heating,' Piping and Air Conditioning Contractors National Associa~ 
tion, the Steel Boiler Institute or the Institute of Boiler and Radiator 
IYianufacturers and shall include additional height to co1npensate for: 

(.a) horizontal length of b1·eeching or smoke pipe; 
(b) extra internal resistance of heater, or economizer; 
(c) s1noke flue heat losses, \\'here sn1oke fl11es are used for 

aspirating effect in vent flues; 
(d) such further heights as 1nay be necessary to extend above 

high point of building served and as n1uch higher as niay be 
necessary to attain free \Vind .action at top. 

2. Construction, 
Chimneys shall be constructed as required by Orders Ind-'23.5210 

and Ind-23,5211 of the State Building Code and shall be tight and 
sn1ooth inside. 

Prefabricated chin1neys con1plying \Vith requiren1ents of the Under­
\Vriters' Laboratories for type "B" vents may be used in lieu of 
n1asonry chiinneys if approved by the Industrial Con1n1ission, 

.a. S1noke Flues in Vent Flues. 
All sinoke flues used for the purpose of aspirating effect in vent flues, 

shall be stayed and supported at the centers of the vent flues, shall 
be 1nade tight at all joints and shall extend not less than 8 inches 
above the vent flue, Where such flues are 12 inches or less in diameter, 
they shall be made of cast iron. Where such flues are nlore than 
12 inches in diameter they inay be constructed of steel plate not less 
than 14 gauge in thickness. 

4. Clean-Outs. 
All chin111eys shall be provided \Vith a readily accessible tight­

fitting clean-out door tnounted on a n1etal fran1e. Clean-out doors shall 
not be located in a plenun1 cha1nber or air-\vay. 

Order lnd-24.5868. Fans and Blowers. 

1. Type and Capacity. 
All fans and blowers shall be of appropriate type and size and 

shall be selected on a basis of performance again&t the resistance of 
the syste1n as installed. All fans shall be rated in accordance \vith 
the latest standard test requirements for fans and blo\vers as adopted 
by the Ainel'ican Society of Heating and ventilating Engineers or 
the National Association of Fan Manufacturers. 

fii! 

HEATING, VENTILATION AND AIR COiNDITIONING CODE 33 

2. Quiet Operation. 
Fans and blo\vers installed in buildings \Vhere noisy operation 

\Vould be objectionable, shall be located and set, and shall be of such 
type and outlet velocity in practical use, that reasonably quiet 
operation is assured. 

Note; This order 'vill be under!'!lood to prohibit the use or unit 
heaters and other equipmellt 'vith a similar degree of noise in 
occupied areas 'vhere such noise \vould be objectionable, 

3. Fan Furnace Installations. 
All fan furnace installations shall be equipped 'Nith an auton1atic 

fan control fron1 the bonnet ten1perature so an adequate air supply to 
the furnace air-,vays \Vill be assured, 

Order Ind-24.5869. Ducts. 

1. Design. 
All ducts shall be designed to pro1note the unrestricted flo\v of air, 

"'ith long s\veep elbo\VS or turning vanes. In gravity syste1ns all 
ducts shall be as direct as possible and heat ducts shall have a rise 
of not less than one inch per foot in the direction of flo\v. 

2. Air Velocities. 
For the purpose of calculation and design, the velocities in any 

a.ir-\vays shall not in general exceed the fo1lo\ving lin1its; except that 
for n1echanical syste1ns these velocities may be exceeded 'vhere 
properly designed in accordance \Vith the best accepted engineering 
practice a~1d satisfactory data submitted thereon. 

Part of Systen1 

1. Intake Opening_ .. _ .. __ _ 
2. Blast Coils (Total Face Area) .. __ 
3. Trunk Ducts _____________ ... 
4. Branch Ducts _________________ _ 
5. Branch Risers _______ _ 
6. VerticalVentDucts ____ _ 
7, Return Air Ducts. _. _. _______ .. __ _ 
8. Roof Ventilators _______________ , __ 
9. Inlets and Outlets (Net free area) __ 

Mechanical 
System 

1,000 F.P.M. 
600 F.P.M. 

1,400 F.P.M. 
1,000 F.P.M. 

800 F.P.M. 
600 F.P.M. 

1,000 F.P.M. 
600 F.P.M. 

Gravity 
System 

300 F.P.M. 

300 F.P.M. 
300 F.P.M. 
300 F.P.M. 
300 F.P.M. 
250 F.P.M. 
300 F.P.M. 
300 F.P.M. 

Where vent ducts are connected to an exhaust blo\ver, the velocities 
for branch risers, 'branch ducts and trunk ducts n1ay be used. The 
velocities specified for mechanical systen1s nuty be exceeded \Vithout 
sub1nitting duct design data provided the friction loss does not exceed 
.08 inches \Yater gauge per 100 feet, or the equivalent, duct length. 

3. Use. 
All ducts and air-\vays shall be used only for the trans1nission of 

air, and shall not be designed or used for any other purpose. 

4. Underground Air Supply Ducts. 
Undergrorind ducts constructed to con1ply \vith the follo\ving re­

quirements may be used for conveying air supply, including return 
air and outside air. 
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(a) All underground ducts shall be \Vaterproof, 
(b) Underground ducts shall be provided with free drainage to a 

lo-\ver roo1n of the building or to a sump so \Vater \vill not Stand 
anywhere in the duct. All such ducts shall be constructed \vithout a 
direct se\ver connection. 

(c) All roon1 inlets and outlets for underground ducts shall co111ply 
\Vith Order Ind-24.5871-4 and a \Vater-tight connection shall be pro­
vided \Vhere the inlet and outlet risers are connected to underground 
ducts. 

(d) Underground ducts used for conveying return air or outside 
air shall not be less than 12 inches in diameter or 12 inches in the 
clear, vertically and horizontally, \Vhere square or rectangular ducts 
are used, except that branch underground ducts not n1ore than 16 feet 
in length 1nay be reduced to not less than 8 inches in dian1eter or 
8 inches in the clear, vertically and horizontally, if the top of the 
branch duct is flush \Vith the top of the n1ain duct and the branch 
duct is pitched to drain to\vard the lnain duct. All such ducts shall 
be en1bedded in concrete .and shall be provided with access openings 
having tight fitting covers for inspection and cleaning service. 

(e) Underground ducts used for conveying \Va1·m air supply shall 
be constructed to comply \Vith the follo\ving requh·e111ents in addition 
to the requirements of (a), (b) and (c) of this order. 

1. Round ducts einbedded in concrete shall be used. 
2. Where ducts are installed parallel and adjacent to an outside 

wall, .a n1oisture-proof insulation board not less than 2 inches in 
thickness or equal shall be provided betvreen the outside \vall and 
the duct. 

5. Construction. 
All ducts constructed of sheet nietal shall be nlade \vith locked 

seams. They shall be constructed and inaintained smooth on the inside 
and shall be air-tight. Ducts or air-\vays of \vood or other combustible 
n1ateri.al shall be con1pletely lined on the inside \Vith sheet nietal or 
other approved incon1bustible nlaterial. 

No ducts shall be lined \Vith any material \Vhich \Vill support co111-
bustion or \vhich "\vill present an obstruction to the fio\v of air. 

6. Sheet Metal .Pi}>ing. 
The follo\ving table of U. S. Standard Metal Gauges shall be con­

sidered the minin1un1 for ducts. and flues constructed of galvanized 
iron. Ducts constructed of other nletal shall be of the equivalent 
thickness for equal strength. AU ducts shall be secured in place and 
supported to insure pern1anence. 

Round Ducts 
Diam. in Inches 

1-19__ --------------
20-29 ___ . - -------------
30-39_______ ---------
40-49_ - - - - - - - -- - - - - - .. - .. - - -- - - - - -
50 and above _____ .-·· __ .. __ 

Gauge 

26 
24 
22 
20 
18 

Rectangular 
Ducts 

Width in Inches 

4-18 
19-30 
31-60 
61-96 
97 and above 

For lining purposes, not less than 28 gauge 

Gauge 

26 
24 
22 
20 
18 

0 
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All rectangular ducts having one diinension over 18 inches shall 
be constructed \Vith standing sean1s, or angles, not n1ore than 33 inches 
on centers and shall be cross broken diagonally to stiffen the sheets. 
When this construction cannot be obtained the sheet inetal in the 
ducts or flues shall be at least one gauge heavier than specified in 
the preceding table. 

All ducts \Vith one diinension over 90 inches shall be reinforced 
"\vith angles of proper sizes, 

Plenu111 chan1bers and fan-rig housings shall be constructed of not 
less than 20. g.auge galvanized iron or other n1etals of equivalent 
strength and shall be i•einforced with standing sea1ns or angles. 

7. Insulation of Ducts. 
Where heat supply ducts are so located or exposed so as to be 

subject to excessive or undesirable heat losses, they shall be covered 
\vith not less than 1h inch of insulating material. 

8, Separate Vent Ducts. 
Vent ducts from different rooms shall not be con1bined anywhere 

and shall be continuous f1·om the roo1n vent opening to a gathering 
cha1nber or outside atmosphere unless direct-connected to an exhaust 
fan, Gravity vent ducts serving sin1ila1· occupancy classifications niay 
be combined immediately belo\V the point of final delivery to the 
outside atmosphere such as at the base of a roof ventilator. 

Note1 This order prohibits the use of open pipe spaces as a sub­
stitute for a continuous duct. 

9. Tel'mination of Vent Ducts. 
Vent ducts used in connection "\vith inechanical ventilation supply 

systems may terminate in air-tight incombustible gathering chambe1·s 
in the attic if the floor is of s1noothly finished fire resistive construc­
tion. All such gathe1ing chambers shall be connected to an approved 
siphon type roof ventilator or to an exhaust fan discharging outside 
the building. 

10. Vent Ducts, Horizontal Run. 
Horizontal runs in vent ducts connected to siphon type roof ven­

tilators shall be .avoided wherever possible and the inaxin1un1 prac­
ticable inclination shall be provided in all cases. In no case shall the 
horizontal run exceed 30 per cent of the vertical run unless the roon1 
has a direct mechanical supply or the vent duct is connected to an 
exhaust fan. 

Where dampers are installed in gravity vent ducts, automatic back 
draft dampers shall be used. Hand operated dampers shall not be 
installed in vent ducts that are co:nnected to a sip:hon type roof 
ventilator. 

11. Vent Ducts Above Roof. 
Final delivery of all vent circuits shall be protected fron1 \Veather, 

and shall be so located and constructed as to prevent contan1ination 
of air supply for or in any occupied area:. Gravity vent ducts shall· 
extend not. less than 2 .feet above the high portion of the roof or 
parapet wall, and shall be surmounted \Vith an approved type of 
siphon roof ventilator. 
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Order Ind-24.5870. Volume Dampers and Deflecto1·3, 

Necessary volume dampers, splitters and deflectors, shall be pro­
vided for all ducts to permit accurate balancing Of the system, and 
such dainpers, splitters and deflectors shall be set according to air 
n1easuren1ents of the system and shall then be locked in place. 

Order lnd-24.5871. Outlets and Returns. 

1. Nuntber and Arrangements, 

The capacity, nu1nber and arrange1nent of outlets, returns and ex­
hausts shall be such as to insure a uniforn1 distribution of air 
throughout the areas served during all periods Of occupancy. 

2. Elevator Shafts and Stair Wells. 
Elevator .and stair shafts shall not be considered or used for ve11-

tilation purposes nor shall they be allo-\ved to interfere \Vith the 
effectiveness of installations hereunder. 

Note: See also Elevator Code issued by the Industrial Commission. 

3. Outlets and 1R'eturns fOL' Gravity Systems. 

Gravity outlets and returns shall be arranged in rooin \Valls in such 
a manner as to use every possible natural advantage to provide proper 
and effective air movement and distribution, 

Where foot war1ne1·s are installed in the main heat flue \vall, they 
shall be provided \vith dampe1·s \vhich shall not obstruct nlore than 
:;;(i of the free area of the heat flue \vhen fully open. 

4. Grilles or Dift\isers Required. 

All air supply outlets shall be equipped \Vith grilles 01· devices 
\Vhich \Vill provide a uniform distribution of. air. Floor registers or 
grilles are not pern1itted under any conditions. 

5, Corridor Ventilation, 

Air fron1 occupied areas uncontan1inated by other than hun1an 
occupancy 1nay be discharged into corridors and recirculated or 
vented through auxiliary spaces, such as bllilt~in locke1·s, toilet roon1s, 
kitchens, or siinilar areas. Where the vent capacity of such auxiliary 
spaces is insufficient, additional direct vent flues shall be provided. 

Where lockers are installed in recessed \valls and used for venting 
purposes, they shall have a net free inlet and outlet area each, of 
not less than 15 square inches per lineal foot of locker \\'idth. 

Order Ind-24.5872. Radiation. 

1. Radiation, l{ecessecl or Elevated. 

Heating and ventilation units or radiation installed in gy11111asiu1ns, 
play rooms and similar occupied areas shall be fully recessed and 
protected or elevated not less than 7 feet above the floor. Radiators 
in aisles, passage\vays and corridors shall not project into minhnu1n 
\Yidth reqi1h·ed by the Building Code. 
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2. Shields Required. 
Direct radiators installed within ·2 1h feet of fixed seats shall be 

provided with insulated shields constructed a~d arranged to effect 
convective air currents and to protect the adJacent occupants fro1n 
direct radiant heat. 

Order Ind-24.5874. Piping. 
1. Pipe Sizes and Arrangement. 
All steam and hot \Vater supply .and return piping, air line piping 

and auxiliary equipment shall be of appropriate ~izes~ elevatio~s and 
arrangements in accordance \vith standard eng1neer1ng. pract~ce to 
accoinplish the calculated services in practical operat1on1 \VIthout 
undue noise, stress or other detriment. They shall be adequately 
sho\vn on plans submitted for app1·oval. 

2, Expansion and Contl'action. 
Appropriate anchors, expansion S\Vings or joints! .supports and 

sin1ilar trade essentials shall be provided in every p1p1ng syste1n. 

3, Pipe Insulation. 
Where steam and hot ,vater supply, and return piping .pas.s through 

occupied areas where their heat en1ission nlight be o?Ject!onable or 
\Vhere such piping is subjected to the da~ger of ~reez~n~·, it shall,. be 
properly covered \Vith not less than one 1nch of ~nsulahng, n1.ate11al. 

See the Building Code issued by the Industrial Con11n1ss1on for 
additional requirements. 

Order Ind-24.5875. Refrigerants. 

l. Scope. 
This order covers the use of i·efrigerants in heat transfer .npp3.rat~s 

for teinperature reduction 01· dehun1idification as a function of air 
conditioning of occupied areas. 

Note 1 For regulations covering refrtgera.ting· maclilnery,. condens: 
ers, pressure tests, ete., see the Refrigerating Plant Code is~ne? h) 
the Industl'lal Con1miss!on. The construetlon of the 1nachlne.1 Y 1 00111 
shall comply \Vith the structural and fire nrotectlon requ1ren1ents 
of the building code. 

2. Classification of Refrigerants. 
Refrigerants used in connection \vith this code shall be classified 

as follo,vs: 

CLASS 1. Non-toxic and non-inflan1n1a.ble refrigerants. Included in 
this list are: 

Water 01' \Yater vapor-------------------------­
Carbon Dioxide --------------------·----·--·-----­
Dichlorodifluoro1nethune (Freon 12) -----------­
Dlchlorotetrafiuoroethane (Freon 114) -----·-----­
Monochlorodifiuoro111ethane (Freon 22) ---------­
Dichlorodifluoron1ethane, 73.8 % -----------------

and Ehthylidene Fluoride, 26.2°4 (Cal'rene #7) 
Dichloron1011ofluo1·on1ethane (Freon 21) ---------

Cheniicrtl Formula 
H,O 
co, 
C CL,F, 
C,CL,F, 
CHCLF, 
C CL,F, 
CH~CHFe 
CH CL,F 
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CLASS II. Relatively non-toxic and non-inflamn1able refrigerants, 
having a sufficiently high boiling point to prevent rapid evaporation 
in event of release. Included in this list are: 

Diehl orocthylene -------------· -----------------­
D ichloromethane - Methylene Ch lo ride (Carrene 

# 1) --------------------------------- - ------
Trichloron1onofluoro1nethane (Freon 11) ________ _ 

Trichlo1·otrifiuoroethane (Freon 113) ------------

C,H,CL, 

C H,CL, 
CCL,F 
C~CLaF:i 

CLASS III, Irritant and infla1n1nable refrigerants. Included in this 
list are: 

Anunonia -------- _ ·------ _ ---------- ----------
.Methyl Chloride --------------------------·----­

Ethyl Bron1ide --------------------------------

3, Uses, 'Vhere Pe1·1nitted. 

NI-1.1 
CH,CL 
C2Hi;Br 

Only the refrigerants included in CJ.ass I may be used for cooling 
air by direct expansion or circulation in coils or extended surface 
cooling apparatus. 

Refrigerants included in Classes I and II may be used for the 
purpose of cooling water to be circulated through air 'vashers. 

Refrigerants included in Classes I, II and III n1ay be used for the 
purpose of cooling brine or \vater in a closed system \vhcre such brine 
or '\Vater is not circulated directly through the air to be conditioned. 

NotC11 Refrigerants not included in Class I shall be classified and 
nia~' be used in accordance ~rith the requirements of the American 
8tan<1arrl Association Safety Code for Mechanical Refrigeration 
B!J.1-1953. 

4. Refrigerants Prohibited. 
The following toxic and inflan1n1able refrigerants shall not be us€d 

for air conditioning purposes: 

Butane -------------------------- __ ------------ __ _ C~H10 
Isobutane --------------------- ------------ --------- ( C H3)3 C H 
Propane ---------- ------------- .------- ---- ________ C~Hs 

Ethane --------------------- ----------------------- C~Ho 
Ethyl. Chloride -----·------- --------·----------------- CnH5CL 
Methyl Bron1ide 
Methyl Forn1ate 
Sulphur Dioxide 

CH~Br 

HCOOCH, 
s o, 

··'""'.· \ -.::Y 
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INDEX 

By Order Numbers 

Accident Prevention, Ind-24.5821 
Adequacy of Design, Ind-24.5822 
Air Cleansing Devices1 Ind-24.5841 
Air Conditioning, Definition, Ind-24.5800 
Air Distribution, Ind-24.5841 
Air Moven1ent Requircd1 Ind-24.5841 
Air Supply, Definition, Ind-24.5800 
Air Supply, General Requil'e1nents; 

Uncontaminated Source1 Ind-24.5823 
Maximum Inlet Temperature, Ind-24.5823 
Control, Ind-24.5823 
Air Quantity, Ind-24.5823 

Air Washers, Ind-24.5861 
Alternate Service and Capacity, Where Pern1itted, Ind-24.58'12, Ind-

24.5844, Ind-24.5846 
Approval of Plans and Specifications, Ind-24.5820 
Approval of Changes in Plans, lnd-24.5820 
Arenas: 

Classification and Capacity, Ind-24.5840 
Air Movement, Supply and Distribution1 Ind-24.5842 

Arinories: 
Classification and Capacity, Ind-24,5840 
Air Movement, Supply and Distribution, Ind-24.58!;2 

Assembly Halls: 
Classification and Capacity, Ind-24.5840 
Air Movement, Supply and Distribution, Ind:..._24.5842 

Asylums: 
Classification and Capacity, Ind-24.5840 
Air Movement, Supply and Distribution, Ind-24.5854, Ind-24.5855 

Banquet Halls: 
Classification and Capacity, Ind-24.5840 
A"ir Movement, Supply and Distribution, Ind-24.5842 

Basis for Heating Calculations, Ind-24.5822 

Ba1·ber Shops: 
Classification and Capacity, Ind-24.5840 
Air Move1nent, Supply and Distribution, Ind-24.5851 

Bath Rooms: 
Classification, Ind-24.5840 
Minin1um Air Movement, Ind-24.5848 
Separate Exhaust Systems, lnd-24.5848 
Ventilation Requi1·ed, Ind-24.5848 

Beauty Parlors: 
Classification and Capacity, Ind-24.5840 
Air Movement, Supply and Dist1·ibution, lnd-24.5851 

• 
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Billiard Rooms: 
Classification and Capacity, Ind-24.5840 
Air Movement, Supply and Distribution, Ind-24.58 ·2 

Blowers: 
Engine Out of Air-Ways, Ind-24.5868 
Gravity By-Pass Required, Ind-24.5868 
Quiet Operation, Ind-24.5868 
Type and Capacity, Ind-24.5868 

Boilers: 
Gener.al Requiren1ent, Ind-24.5863 
Rating, Ind-24.5863 

Bowling Alleys: 
Classification and Capacity, Ind-24.5840 
Air Moven1ent, Supply and Distribution, Ind-24.58_'2 

Brokerage Board Rooms: 
Classification and Capacity, Ind-24.5840 
Air Move1nent, Supply and Distribution, Ind-24.5851 

Cafeterias: 
Cl.assification and Capacity, Ind-24.5840 
Air Moven1ent, Supply anrl Distribution, Ind-24.58 2 

Capacity and Arrange1nent of Installations', Ind-24.5822 
Churches and Chapels, (See Places of Assen1bly for Worship) 
Chimneys: 

Height and Effective Area, Ind-24.5867 
Clean-Outs, Ind-24.5867 
Smoke Flues in Vent Flues, Ind-24.5867 
Smooth Inside, Ind-24.5867 

9lass Roo1ns, (See School Roon1s) 
Cloak Rooms, (See Wardrobes) 
Club Rooms: 

Classification and Capacity, Ind-24.5840 
Air Moven1ent, Supply and Distribution, Ind-24_58 ·2 

Conb-unination of Adjacent Areas, Ind. 24.5824 
Controls, Ind-24.5823, Ind-24.5841 
Corridors: 

Air Move1nent and Supply (Schools), Ind-24.5845 
Corridor Ventilation, Ind-24.5871 
Penal Institutions and Places of Detention, Ind-21.5855 

Dance Halls: 
C~assification and Capacity, Ind-24.5840 
Air Movement, Supply and Distribution, Ii~d-24.58 ·2 

Data Required, Ind-24.5820 
Definitions, Ind-24.5810 
Deflectors, Ind-24,5870 
Design: 

Plans, Specifications and Data, Ind-24.5820 
General Requiren1ents for, Ind-24-.5822 

Dining Rooms, (See Banquet Halls) 
Domestic Science Roo1ns, (See Vocational Instruction Roon1s) 

I 

./ 
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])orn1itories: 
Classification and Capacity, Ind-24.5840 
Air Moven1ent, Supply .and Distribution, Ind-24.5854 

Duct, Definition, Ind-24.5800 
Ducts: 

Air Velocities, Ind-24.5869 
Construction, Ind-24.5869 
Design, lnd-24.5869 
Gauges Required, Ind-24.5869 
Gravity Outlet, lnd-24.5869 
Horizontal Runs, Ind-24.5869 
Insulation, Ind-24.5869 
Metal Ducts, Ind-24.5869 
Separate Vent Ducts, Ind-24.5869 
Ter1nination of Outlet Ducts, Ind-24.5869 
Underground Ducts, Ind-24.5869 
Uses, Ind-24.5869 
Vent Ducts Aboye Roof, Ind-24.5869 

Exhaust Syste1n of Ventilation, Definition,.. Ind-24.5810 
Exhaust Syste1ns·: 

Clean Discharge Required, Ind-24.5824 
Motion Picture Booths, Ind-24.5843 
Separate Systen1s Required, Ind-24.584G 1 Ind-24.5848, Ind...:24.5849 
Tempered Air Supply, Ind-24.5824 
Where Required, Ind-24.5824, Ind-24.5846, Ind-24.5853 

Existing Buildings, Application, Ind-24.5800 
Existing Building, Definition, Ind-24.5810 

Factories: (See Places of E111ployn1ent, Ind-24.5853) 
Classification, Ind-24.5840 

Fans: 
Gravity By-Pass, lnd-24,5868 
Location, Ind-24.586-8 
Quiet Operation, Ind-24.5868 
Type and Capacity, Ind-24.5868 

Final Tests, Ind-24.5824 
Fire Protection, Ind-24.5821 
Foundries: (See Places of En1ployn1ent, Ind-24.5853) 

Classification, Ind-24.5840 
Fundan1ental Data Required, Ind-24.5820 
Funeral Hoines: (See Places of Asse1nbly for Worship, Ind-24.5844) 

Classification, Ind-24.5840 
Furnaces: 

}!'an-Furnace Installations, Ind-24.5864 
Grnvity By-Pass, Ind-24.5868 
Gravity Systems, Ind-24.5864 
Suspended, Ind-24.5866 

Garages: 
Air Supply, Ind-24.5852 
Classification, Ind-24.5840 
General Requiren1ents, lnd-24.5852 
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}{epair Areas, Ind-24.5852 
Scope of Requiren1ent, Ind-24.5852 
Storage Areas, Ind-24.5852 

General Offices: 
Air Move1nent, Supply and Dist1·ibution, Ind-24.5850 
Classification and Capacity, Ind-24.5840 

Gravity Direct-Indirect Systen1s Prohibited, Ind-24.5824 
Gravity Outlet Ducts, Ind-24.5869 
Gravity Supply Systems, Whel'e Prohibited, Ind-24.5841 
Gravity Systen1 of Ventilation, Definition, Ind-24.5810 
Gyn1nasiums: 

Air Moven1ent, Supply and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

Heat Loss Calculations Required, Ind-24.5820 
Heaters, Connection in Battery For111, Ind-24.5862 
Heaters, Direct-Fired Unit, Gas-Fired Space, Ind-24.5866 
Heating Calculations, Basis of, Ind-24.5822 
Heating Surface, Definition, Ind-24.5810 
Heating Systen1, Definition, Ind-24.5810 
Hospitals: 

Air Move1nent, Supply and Distribution, Ind-24.5854 
Classification, Ind-24.5840 

Inlet Air Te1nperature, Ind-24.5823 
Instructions for Operation, Ind-24.5825 
Insulation of Ducts, Ind-24.5869 
Insulation of Pipes, Ind-24.5874 

Jacketed Stoves: 
Location, Ind-24.5865 
Outside Air Intake, Ind-24.5865 
Shields, !nd-24.5865 
Vents, lnd-24.586·5 
Where Permitted, lnd-24.5865 

Jails: (See Penal Institutions) 

J{itchens: 
Classification, Ind-24.5840 
Exhaust Ventilation Required, Ind-24.5840 
Hoods, Ind-24.5849 
Miniinum Air Moven1ent, Ind-24.5849 
Scope, Ind-24.5849 
Separate Exhaust Systen1s, Ind-24.5849 

Laboratories: 
Classification and Capacity, Ind-24.5840 
Com1ner.cial (See Places of Employn1ent, lnd-24.5853) 
Instruction and Research, Ind-24.5846 

Laundries: 
Classification, Ind-24.5840 
Special Exhaust Syste1ns (See Places of Employ1nent, Ind-24.5850) 
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Lecture Halls: 
Air Moven1ent, Supply and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

Library Reading Roon1s: 
Air Movement and Supply, Ind-24.5845 
Classification and Capacity, Ind-24.5840 

Library Stack Rooms, Classification, Ind-24.5840 
Locker Rooms: 

Classification, Ind-24.5840 
Combination Roo1ns, Ind-24.5847 
In Conjunction 'vith Bath and S'vhnn1ing Rooins, Ind-24.5847 
Minimu1n Air Movement, Ind-24.5847 
Scope, Ind-24.5847 
·ventilation Required, Ind-24.5847 

Lodge Roo111s: 
Air Moven1ent, Supply and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

Maintenance and Operation, Ind-24.5825 
Mechanical Supply Syste1ns, Where Perrnitted, Ind-24.5841 
Mechanical Syste1n of Ventilation, Definition, Ind-24 5810 
Motion Picture Booths: 

Air Supply, Ind-24.5843 
Classification, Ind-24.5840 
Exhaust Ventilation, Ind-24.5843 
Scope, Ind-24.5843 

Nc'>V Buildings, Application of Code, Ind-24.5800 
Ne-\v Building, Definition, Ind-24.5810 

Occupancy Classifications, Ind-24.5840 
Occupied A1•ea, Definition, lnd-24.5810 
Offices, {See General Offices) 
Operation of Systems, Ind-24.5825 
Outlets: 

Corridor Ventilation, Ind-24.5871 
Elevator Shafts and Stair'vvells Prohibited, Ind-24.5871 
Floor Registers Prohibited, Ind-24.5871 
Gravity Syste1ns, Ind-24.5871 
Grilles Required, Ind-24.5871 
Heat, Smoke, Gas and Odor Re1noval, Ind-24,5871 
Location, Ind-24.5841 
Nu1nbcr and Arrangen1ent, Ind.-24.5871 

Outlet, Definition, Ind-24.5810 
Outlet Ducts, Tern1ination, lnd-24.5869 
Outdoor Openings, Definition, lnd-24.5810 
Outside Air, Definition, lnd-24.5810 
Outside Air Intake, Definition, Ir.d-24.5810 
Outside Air Intakes: 

Accessibility and Cleanliness, Ind-24.5860 
Height Above Grade, lnd-24.5860 
Location, Ind-24.5860 
Protection fron1 Weather, lnd-24.5860 
Screens, lnd-24.5860 
Size of Openings, Ind-24.5860 
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Outside Air Supply, Ind-24.5841 
Outside Air Supply for Co1nbustion, Ind-24.5860 
Overnight Lock-Ups, Ind-24.5855 

Penal Institutions .and Places of Detention: 
A!r Move1nent1 Supply and Distribution, Ind-24.5855 
Classification, Ind-24.5840 ' 
Overnight Lock-Ups, Ind-24.5855 
Scope, Ind-24.5855 

Piping: 
Expansion and Contraction, Ind-24.5874 
Insulation, Ind-24,5874 
Sizes and Arrange111ent, Ind-24.5874 

Places of Assembly: 
-4.ir Movement, Supply and Distribution, Ind-24.5842 
Alternate Service and Capacity, Ind-24.5842 
Classification and Capacity (See Particular Use), Ind-24.5840 
Playroo111s, Rural Schools, Ind-24.5845 
Scope, Ind-24.5842 
Stages, Ind-24.5842 

Places. of Asse1nbly for Worship: 
Air Movement, Supply and Distribution, Ind-24.5844 
Alternate Service and Capacity, Ind-24.5844 
Classification and Capacity, Ind-24.5840 
Scope, Ind-24.5844 

PI.aces of En1ployn1ent: 
Air Moveinent, Supply and Distribution, Ind-24.5853 
Classification, Ind-24.5840 
Scope, Jnd-24.5853 
Special Exhaust Systen1s Required, Ind-24.5853 

Places of Vocational Instruction and Research· 
Air Move111ent and Supply, Jnd-24.5846 . 
Classification and Capacity, Ind-24.5840 
Scope, Ind-24.5846 
Separate Exhaust Systeins, Ind-24.5846 
Special Ventilation, Ind-24.584G 

Plans: 
Approval of Changes, Ind-24.5820 
Design, Ind-24.5820 
Infor1nation Required on, Ind-24.5826 
Kept at Building, Ind-24.5820 
Required in Triplicate, Ind-24.5820 
Sub1nission for .A.pprova1, Ind-24.5820 

Playroon1s: 
Air J\l!over~1ent, Supply and Distribution, Ind-24.5842 
Class1ficat1on and Capacity, Ind-24.5840 
Rural Schools, Ind-24.5842 

Printing Estab1ishn1ents, Classification, Ind-24.5840 
Public Building, Statute Definition, Ind-24.5800 

Radiation: 
Recessed or Elevated, Where Required Ind-24 5872 
Shields Required, Ind-24.5872 ' ' 

' 
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Recirculation, Ind-24.5841 
Refrigerants: 

Classification, Ind-24.5875 
Refrigerants Prohibited, In<l-24.5875 
Scope, Ind-24.5875 
Uses, Where Pern1itted, Ind-24.5875 

Restaurants: 
Air Move1nent, Supply and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

Retail Establislunents: 
Air Movement, Supply .and Distribution, Ind-24.5851 
Classification and Capacity, Ind-24,5840 
Scope, Ind-24.5851 

Return Opening, Definition, Ind-24.5810 

Safety Deposit Vaults: 
Classification, Ind-24.5840 

School Aud~toriun1s: 
Aii· Movement, Supply and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

School Roon1s: 
Air Moven1ent and Supply, Ind-24.5845 
Alternate Service and Capacity, Ind-24.5845 
Classification and Capacity, Ind-24.5840 
Scope, Ind-24.5845 

School Shops (See places for Vocational Instruction and Research) 
Skating Rinks: 

Air Moven1ent1 Supply .and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

Specifications: 
Information Required, Ind-24.5820 
Subinission for Approval, lnd-24.5820 

Suspended Furnaces: 
Direct-Fired Unit Heate1·s, Ind-24.5866 
·Gas-Fired Space Heaters, Ind-24.5866 

Stairs Wells, Not Used for Ventilating Purposes, Ind-24.5871 
Sunday School Roo1ns, (See Places of Assen1bly for Worship) 
S\Yin1n1ing Pools: 

Classification, Ind-24.5840 
lVIinin1u1n Air l\1Iove1nent, Ind-24.5848 
Separate Exhaust Systems, Ind-24.5848 
Ventilation Required, Ind-24.5848 

Taverns: 
Air Movement, Supply and Distribution, Ind-24,5840 
Classification and Capacity, lnd-24.5851 

Temperature Control, Ind-24.5841 
Te1nperature, Dry Bulb Required, Ind-24.5824 
Temperature, Inlet Air, Ind-24,5823 
'l'e1nperature Zones, (Map), Ind-24.5822 
Tests Required, Ind-24.5824 
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Theatres: 
Air Movement, Supply and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24.5840 

Theatre Lobbies: 
Air Moven1ent, Supply .and Distribution, Ind-24.5842 
Classification and Capacity, Ind-24,5840 

Theatre Lounge Rooms: 
Air Movement, Supply .and Distribution, In<l-24.5842 
Classification and Capacity, Ind-24,5840 

Toilet Roo1ns: 
Classification, Ind-24,5840 
Minimum Air Movement, Ind-24.5848 
Scope, Ind-24.5848 
Separate Exhaust Systen1s, Ind-24,5848 
Ventilation Required, lnd-24.5848 

Velocities of Air, Ind-24.5869 
Ventilation, Definition, Ind-24.5810 
Ventilation System, Definition, Ind-24.5810 
Ventilation Systems Required, Ind-24.5810 
Vocational Instruction Rooms: 

Air Moven1ent and Supply, Ind-24.5846 
Classification and Capacity, lnd-24.5840 
Scope, !nd-24.5846 
SepaTate Exhaust Systems, Ind-24,5846 
Special Ventilation, lnd-24.5846 

Volume Dampers, Ind-24.5870 

Wardrobes: 
Classification, Ind-24.5840 
Con1bination Roo1ns1 Ind-24.5847 
Minin1um Air IVIovement, Ind-24.5847 
Scope, Ind-24.5847 
Ventilation Required, Ind-24.5847 

Wards: 
Air Move1nent, Supply and Distribution, Ind-24.5854 
Scope, Ind-24.5854 
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