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HEATING, VENTILATION and AIR 

CONDITIONING CODE 

INTRODUCTION 

AUTHORITY 

The Heating, Ventilation and Air Conditioning Code has been adopted 
by the Industrial Commission in discharge of its duties under Section 
101.01 lo 101.28, inclusive, of th(, Statutes of Wisconsin. 

HISTORY 

Prior to the adop1ion of the He9ting and_ Ventilption Code by tl:te 
Industrial Commission on July 6, 1 923 the general requirements on ven­
tilation of public buildings and pl;:ices of employment in Wfsconsin \Vere 
enforced as a part of the Building Code and of the General Orders on 
Sanita.tion, issued by the Industrial Commission. The Building Code be­
came efTective on October 9, .l 914, and the ventilation requirements 
therein 'vere amended onlw in minor details p1ior to July.6, 1923. 

The General Orders on Sanitation becan1e effective on February 20, 
1913. 1'he ventilation requirements contained therein, Orders 2000 lo 
2017, inclusive, \Vere amended ih 1921, effective July 19, 1921. The re­
vised general ventilation require1nents 'vere contained in Orders 2000, 
2010, 2011, 2012 and 2020 to 2025, inclusive, and \Vere in force until 
March 18, 1932 \Vhen they 'vere Tepealed and superseded by the General 
Order~ on Dust~. Fumes, Vapors and Gases. These orders are no\v in 
effect and apply to all places of employment and public buildings. 

In th(' fall of 1922, the Industrial Commission appointed an Adviqofy 
Committee tu assist in t11e preparation of a reasonable code of stand­
ards of heating and ventilation 'for public b11ildings and places of. em­
ployment in ·Wisconsin. The personnel of this committee was as follows: 

C. E. Bronson, Ke\vaunee, Illinois. Repre;-;enting the Americ&n.Boiler 
Manufacturers Association. 

Dr. I-I. E. Dearholt, Milwaukee, Wisconsin. Representing the Wis­
consin Anti-Tuberculosis Association. 

G. J. DeGelleke, Mihvaukee, Wisconsin. Representing the WL<>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 Wisconsin, 
Madison, Wisconsin. 

Samuel R. Lewis, Consulting Engineer, Chicago, Illinois. 
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Len F. S<trgr.nl, \\.i-n1s<1u, \\'ii>consin. N'alional llcating and ·ventilating 
Cornpany. 

II. \\'. Srhnlidt, Slnle Dep<trl1nenl of Public Instruction, 7\1adison, 
\\'isconsin. 

E. \\'orlhing, President of Bayley :\lanufacturing Conlpany, i'vtihvaukee, 
\Yisconsin. 

R. A. Stnall, \'entila-tion Engine~·r, Industrial Conunission, :vtadison, 
\\'isconsin. · 

\\'. C. ~Iud11slei11, Building Engineer, Industrial Conunission, ;\.[adison, 
\\'isconsin. 

The l lealing and \'pnlilalion Code prepared hy this con1n1iltee '\Vas 
ndopled l>y the lnduslrinl Conunission on July f>, l~l2:~. and became ef­
fectiYe on August l!l, 1 fl:._!:). ln lhe enforcenienl of thi.<> code follo\ving 
ils adoption hy the r.on11nission il bccarnc evident Lhat there '\\'as some 
diss»\isfaclion :ts lo Lhl' rcHsOnHlilcness of sonH• of the requirements. 
Publication \\·as therefore poslpr:nccl antl tht~ code again p!nted in the 
hands of the A<lYisory C:i1n1nitlce for further <'Onsidcration. 'l'he re­
vist><l eo<le as subtnilled lo the c·o1n1nission '\\·ith recon11ncndation for 
adoption, ·w;is adopt{-'d by the' rntnn1ission on April 8, 102G, and became 
efTCcliYe. :\lay l·I, I fl2.;'). 

Jn ordl'r lo rcYil~\\' this code :uHi lo dclenninc \\'helher or noL any 
ehangl'.'>. <>r rt'Yisions '"l're neecss:try lo bring the Yarious orders up to. 
dale, the lnduslri;tl Co1n1nission, in \larch 19'.3:1, in toopen1lion 'vith la­
bor, prnfl'ssions (\)H! olhrr lntC'n'sh·c\ org;inizatiori.s se]('rted a ne\v 11clvisory 
comn1illl't' to study lhl' subject :ind llft'parc rrcon11ne1Hh1tions for necessary 
chnn.~t·s. '!'he 1wrsol1nel o[ Lhi:. (·on1111il le\' is as follo\Ys: 

:\. C:. l·:sell\Yl'iler, .Jr., SL:ilt'. .\-.;<.;(H"ialioll nr \\.is('Otl'>ill . .\rchilc<"LS, \.[il­
waukt'l', \\'ise11nsin. 

Ed,\·.' .\. Jon('s, \\'iscnnsin Chapler . ..\1neri<"an Society of f lt.\aling and 
\·enli\:1l ing Engineers, .\lih\·aukel', \\.is('.onsin. 

John J(lalt, \\'is<'on:->in Slttle Federation of Labor, :\lilwaukee, \\'is­
cons111. 

Prof. (;, L. Larson. C()l[('g(' nf Engint'l'ring l'niY('rsit~· of \\'isc:onsin, 
.\l:tdison. \\'iscon:-;in. 

0. ·r. :'\dson, Induslrial ConHnissioJn of \\'ist'onsin, :\iadison, \\.iseon­
sin. (Secrl'lary fnr Co1nn1illee.) 

Arthur Olsen, \\'i.c;consin Stale Fcdl'ration of Luhor, :'\lihvaukee, \\'iH­
consin. 

C. II. l~ando!ph, \Yisconsin Chapter, ..\nH~rican Society of licaling'and 
\' enlilat.ing Enginl'crs, ), I ihv~n1kcP, \\'isC'onsin. (Chairman.) 

JI. \\'. Sch1nidl, Stale f)cparl1nent of Public Inslruclion, \laclison, 
\\'isconsin . 

.lo:-;eph \'olk, \\'isconsin Chapter, ..\n1eriC'an Soeiely of Ilealing and 
Yt>ntilaling· Engineers, !\·IihY:-iukee, \Yisconsin. 

Dr.\\'. A. \Y<'rrrll, Slate \lcdiea\ SociC'ty of \\'isconsin, ~ladison, \Vis­
consin. '<. .. > 
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Consulting and advising wilh this com1niltee were: 

H. R. Cook, Wisconsin ~hapter, American Society of J-Ieating and 
Ventilating Engin~ers, Milw~ukee, Wisconsin. 

Chas. W. Miller, Wisconsin Chapter, American Society of Heating 
and Ventilating Engineers, Milwaukee, Wisconsin. 

This Advisory Committee held nineteen meetings during the year 1935 
in addition ·to personal investigations and consultation with outside 
authorities. The resulting revised code was submitted to the public in 
a hearing held at lvlihvaukee on February 6, 1936. After consideration 
of the criticisms and suggestions received al this public hearing, the 
revised orders UO\V kno\vn as the Heating, Ventilation and Air Condi­
tioning Code \Vere submitted to the Industrial Commission '\vith recom­
mendation for adoption. These orders were adopted by the Commission 
on March 4, 1936 and became ellective on April 11, 1936. 

ADMINISTRATION 

The l-Iealing, Ventilation and Air Conditioning Cqde i:-; enforced by 
the Industrial Co1n1nission in cooperation '\Vith }peal officials, who are 
required by law to enforce ~11 orders of the commission '" hich are germane 
lo their respective duties (\Visconsin Statute5, Section 101.28). 

APPEAL 

Any person \vho considers any part Gf the Heating, Venlilalion and 
Air Conditioning Code, or any interpretation of this code, lo be un­
reasonable mav appeal to the commission to modify or suspend the same 
(\Visconsin Statutes, Sections 101.i5 to 101.17, inclusive). 

PENALTY FOR VIOLATION OF AN ORDER 

Section 101.18 of lhe \.Vis(',onsin ·Statutes provides that "every day 
during \Vhich any person, persons, corporation, or any officer, agent, or 
employe thereof, shaU fail to observe and comply \Vith any order of the 
commission, or lo perform any duty enjoined by Sections 101.01 to 
101.2g, inclusive, shall constitute a separate and distinct violation of 
such order, or of said se<'tions, as the case may be." 

Se(',tion 101.28 of the \\'isconsin Statutes provides that any employer 
or other person \Vho violates an order, or fails or refuses to comply with 
the requirements of a legal order of the commission shall forfeit and pay 
into the state treasury the sun1 of not less than 10 dollars, nor more than 
100 dollnrs, for ,such violnlion. 
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HEATING, VENTILATION and AIR 
CONDITIONING CODE 

SECTION I. SCOPE OF HEATING, VE:'ffILATION AND AIR 
CONDITIONING CODE. 

Order 5800, Scope of Code. 
1. Public Buildings and Placrs of E1uploynu•nt. 

The provisions of this code shall apply to nil buildings u;;;cd, or. to hP 
used, as places of employn1ent or as public buildings, ns defined by. stat-
utes. " 

Nott':. "Place of rmp!oymcnl" is dclined in SP!'lion IOI.OJ of !h" slululr,<: 
as, "every place, whether indoors or out or 11nd(•rgro1tnd and thr premiges 
appurtenaUt thereto where eitht'f temporary or pl'rma11rn1ly nny' industry. 
trade or business is carried on, or where any prut'l'SS or OJll'r'1tion, directly or 
indirectly relaled lo any industry, tra<k or bnsinesH. is rarricd on, and whcrr 
any person is directly or indirce!ly. employed by '111olher for din•r\ or indi­
rect gain or profit, but shall not include any plarl' "·here persons arc em­
ployrd in privatr. <lomcHlic scrvi<'c or agri<'ult11r:il p11rs11its whi<'h do no1 iu· 
volvr. thr. use of mt·rl.ianir:il powrr." 

The term "puhllc building" is (lrfincci HS "nny ."truc:lurr \1se1l 111 whole or 
in part ::is ri place of rrsort. _nssemhlngt', lodgi11g, tradP, traffic, O<'t'urancy, or 
use by the public, or by three or more lcnants." 

(a) Ne\\' Buildings. '!'he proYisions of this code sh:1\l apply lo t.ll!' 
heating, ventilation and air conditioning of all llC\Y buildings. 

(b) Existing Builrlings. 'fhe provisions of this corlc shall apply lo 
all alterations or in1pr0Yonents, including the replaccrncnl of any 1na­
jor apparatus or device', in e.xisling buildings, other than cxisling plnref' 
of industrial ernpl,oy1nent. 

Note. Sec General Orders on Dusts, Fumes. Vapors nnd Gases for r<>quirf'.· 
ments pertaining to existing plflcrs of indur;trifll empl_oYnH·nt. 

·(c) Change in Use. The provisions or this code shull ri_pply to o\·ri~­

building, or portion of a building, deYoled lo llC\\' use for \Yhich thr re­
quirements under this codC' are in any \\·ay n1ore slringent than thr.' rP­
qnirements covering the previous use. 

SECTION 2. DEFINITIONS 

Order 5810. Definitions. 
1. Air supply is the supply and ~\ppropriate distribution of the air re­

quired for heating, velltilating and air conditioning. 
2. Ventilation is the production an<l 1naintenance of atn1ospheric condi-
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lions conducive to health and comfort indoors, ,,·ithout detrimental drafts, 
by means of inlets and outlets in conjunction \Vilh gravity or mechanical 
means of moving air. 

~. A ventilation system is any combination of 'building consl1uction, 
machinery, devices or equipment, so proportioned, arranged, instn!Jed, 
operated and n1aintained as to secure \vith normal operation the standard 
of ventilation required by this code. 

4. A heating system is any comhinalinn of building construcLion, n1a­
chinery, devices or equipment, so proportioned, arranged, installed, oper­
ated, and maintained as to produce and deliver in plnce the required 
amount and character of heating service. 

5. A grauity sys(em of venti(ation, is any ventilation, the practical ef­
fectiveness of \Vhich depends \Vholly upon ritmospheric conditions, ~uch as 
relative density, temperature or \Vind motion. 

B. A mechanical system of ventilation is any ventilation, exhaust or 
heating syste1n, the efTectiveness of \Vhich depends upon the operation of 
power-driven t,quipment. 

7. An exhaust system of ventilation- is any combination of building 
construction, 1na(:hinery, devices or equipment, so proportioned, arranged, 
n1t1intained and operated, that gases, dusts, fumes, vitiated air, or other 
1naterials injurious to health, are efTectively \Vithdra\Vll fron1 the breathing 
zone of employcs aryd frequenters and disposed of in a proper manner. 

8. The term air conditioning; for the purpose of this code, shalJ mean 
the si1nultancous con.trol of temperature, hu1nidity, distribution and purity 
of air. · 

n. Outside air is air that is taken from oulside the huilding and is free 
from Gontan1iriation of any kind in proporLior,s detrimental to the health 
or comfort of the persons expose<l tc it. 

10. The outside air intake· inc-ludes the ducts and outdoor openings 
through which outside air is admitted to a ventilation, air con0itionin'g or 
heating syslen1. 

1 t. A duct is any pipe, flue or channel used, or intcndEd lo be used, for 
Lhe conveyance of air,· gasE..s or entrained m·aterials pertaining to a heat­
ing, ventilation or air conditioning system. An underground duct is .any 
duct \\holly, or in part, he\o\v the surface of the ground adjacent to the 
duct. 

12. A1'l inlet is a duct terminal through \Vhich the air supply enters a 
room, and sllall be understood to inean and include only those inleb; 
\vhich are definitely and specifically provided for such purposes. 

13. An outlet is a duct entrance, or opening from a room, Lhrough 
which the air leaves the room, and shall he understood to n1ean and in­
clud~ those outlets which are definitely and specifically provided for ·such 
purposes. 

14. Outdoor openings are those actual openings in outside walls of the 
area or room in question which are arranged and equipped in i;uch manner 
as to be easily operated and accessible for manipulation. 

15. The term heating surface appljed to boilers, shall be understood to 
n1e3:n and include the total \vetted area exposed to. combustion of.fuel or 

~) 
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in intimate contact \\'iLh flo\Ying co1nhustion gases on one side and \\'ulcr 
on the other side. 

16. The term healing surface npplied to furnaces and jacketed stoves, 
shall be understood to 111enn and include only the total area of air supply 
.nlrface exposed to con1bustion of fuel or in inli1nalc. contact with Jlowing: 
combustion gases on one side an<l flo\Ying air supply on the other side. 

17, An occt1pied area is any rooin, nrca or enclosure, the nonnnl use 
of \\·hich involves actuu\ or intended occupancy by one or 1nore pBrsons. 

1 S. The tern1 new building used in this code shall be understood lo n1can 
and include buildings, additions thereto, r1nd allcrr1tions tht'rcof, for \\'hid1 
con1plete plans have not been approved by the Industrial Co111n1ission, or 
ronstruction is not in progress, prior lo the cffcclive elate of this .r'ncle. 

19. The tenn exist in(! b11ildin(! used in this code shall be understood Ln 
n1ean and include buildings, add.itions Lhcreto, 11.nd allerr1tions thereof, 
structurally con1pleted, or for \\'h ich con1plelc plans have b..;cn approved hy 
the Industrial Co1nn1ission, or its authorized local.representative, and con­
struction is in progress, prior to the effective date of this code. 

SECTION 3. GENERAL REQUIRK\IENTS 

Order 5820. Plans, Specifications and Data. 
1. Design and Preparation of Plans . 

. i-\11 plans µnd data for heating, ventilaticln and air conditioning, shall 
be designed and prepared by co1npctcnt designer.;;. 

2. Approval of Phuis and Specifications. 
Co1nplete plans, spcriflcntions and data she.els for heating, ventilation 

and air conditioning of all buildings and occupancies \\'ithin the scope· 
of this code shall be f.Ub1nittcd to the Industiial Co1111nissi0n for ap­
proval. Ai-:;proval f>hall be obtained before affected \\·ork is commenced 
and all \Vork shall be cxcculed ~ccording to the approved plans and 
sperification~. 

1<:x{'cption. In cilit'S where such plnns urC' cxnmitH'.d, and huilding permits 
nre issued, in u mann{'r appro\'('cl by the Industrial Commission, this re~ 
rp1ircmc11l do<'s not l1Jl\lly. 

3. Plnns and Sp<'cifi<·ations ]{1~11uir(•d in Dnplieatc, 
AH plans and specifications for hrnLing, \'Cntilatinn :1111\ :iir condition­

ing shall \w. sub111illcd in d11plicale. 

Nott'. Exlrn copies of pln11s mny be fl\pd for approval slamp bnl they 
should accompany the d11p!i1·alc plans. 

I. Approval of Chunµ:cs in Plans. 
lf, after haYing bl..'l'H approYcd by the lllduslri:d Conunission, build­

ing or heating and \'t'nlilation, or air conditioning plans or specifications 
il!'e rhangl'<l in any rcspcrt coYcred by this, or any olher, code, such re­
Yisccl plnns shall be sub1nitled to the lncluslrinl Con1111ission· for approval. 

5. ApproY(_'d Plans f(cpt al Building. 
A con1plelc set of appr~Yed ·plan;;; and spl"cificalions slunving identity 

of approval- shall he kept nt the· building at all ti1ncs. 
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6, Information Required on Plans and in Specifications. 

The Iirles, data and informalion shown on plans for heating, ventila­
tion and air conditioning systems submitted for approval shall be per­
manent, clear, legible and complete, and shall include all details r.nd 
data necessary for revie\v of instaUation, such as: 

(a) Building; name, type, location, on each sheet. 
(b) Owner; name, on each sheet. 
(c) Architect; name, on title sheet. 
(d) Engineer or Designer; name, on each sheet. 
(e) North points on general plans. 
(f) General plans, including attic and roof layouts. 
(g) General plan dimensions and height of all rooms. 
(h) Intended use of all rooms. 
(i) Thickne:;;s of \Valls and type of construction. 
(j) Thickness and type of insulation in \Valls, roofs, ·ceilings, floon', etc. 
(k} \T ertical sections and elevations necessary to sho\V profiles of in-

stallation. 
(1) Size and continuity of all ducts and flues. 
(m) Location and type of all principal units of cquip1nent. 
(n) Chimney size, shape and height above primary grate of heater. 
(o) Specifications shall be properly identified \vith and completely 

supplement the plans. 

7. Data Required. 
All plans or specifications subn1itted for approval shall be accompa­

nied by data sheets givii:ig the heat loss calculations in B.' t. u. per hour 
calculated in' accordance \vith the heat transmission factors of the cur­
rent issue of the American Society of Heating and Ventilating Engi­
neers' GU.ide, the amount of radiation calculated for each room on di­
rect -radiation installation, arriount of air and delivery temperature cal­
culated for each room for all heating, ventilation and air conditioning 
systems, amount of indirect radiation, and other data needed to judge 
the capacity and performance of an installation. There shall also be 
furnished a statement of sizes and ratings of boilers, furnaces and other 
heaters, fans and all other equipment. 

Note, lleat loss calculations may be based on the standards of the Heat­
ing, Piping and Air COnditioninS Contractors National Association, or the 
Standard Code of the National Warm Air Heating and Air Conditioning As­
sociation. However, in all cases the total heat loss calculations shall be shown 
in B.t.u. 

8. Fundamental Data Required. 

Fundamental date pertaining to design and operation of equipment 
shall be filed for approval with the Industrial Commission by manu­
facturers before such equipment is installed or used. 

Order 5821. Accident Prevention and Fire Protection. 
I. Guards. 

All mechanical apparatus shall be guarded in con1pliance with Gen­
eral Orders on Safety issued by the Industrial Commission. 

HEATING, VENTILA'l'ION AND Arn CONDITIONING CooE 13 

2. Fi.re Protection. 
All installations under this code shall comply with the precautionary 

requirements of the Industrial Commission lo reduce fire hazards. 

Note. The folio-wing are references to the Building 0ode and 
Electrical Code which contain general safety and fire protection 
requirements: 
Masonry Chimneys, Construction, Order 52_10. 
Metallic Chimneys, construction. Order 5211. 
Smoke Pipes. Order 5212. 
Ducts, General Construction. Order 521·1. 
Heaters, Fire Protection. Orders 5216, 5217. 
Iloller and Furnace Rooms. Orders 5413, 5529, 5615, 5720, 5750. 
Steam Piping, Fire Protection. Order 5213. . 
Grounding of Machinery. Section 103 of State Electr1cal Code, 

Order 5822. Design. 

1. ·Adequacy. 
All heating,· ventilation and air conditioning installations shall be dew 

signed and installed to provide the service and results required by this 
code. 

2. Capacity and Arrangem.ent. 
The calculated capacity and the arrangement of all installations for 

required heating, ventilation and air condi~io~in~ shall be bas£..d upon 
simultaneous serYice to all parts of the bu1ld1ng, unless otherwise prow 
vided in this ·code. 

3. Jlasis for Heating Culculatio:ns. 
In the accompanying map; the state has been divided into three zones 

of coldest \Veather temperatures recorded for~ included locallities by the 
u. S. Weather Bureau during a ten year period. Maximum heat lpsses 
for a heating system _shall be calculated on th~ basis of cold \Veather 
temperature· not more than 10 degrees Fahrenheit \Varmer than the zone 
average of the zon~ in which the installation is located. 

4. Provision for Cleanliness. 
All parts of installations and equiPment \vhich house or handle air 

used for ventilation purposes shall be designed so as to facilitate sani­
tary maintenance thereof. 

Order 5823. Air Supply. 

1. Uncontaminated Source. 
The outside ~ir shall be taken from a relatively uncontaminated source 

outside of the building. 

2. l\rlaximum Inlet Temperature. 
The calculated room inlet temperature of air used for heating and 

ventilation purposes shall not exceed 120 degrees Fahrenheit unless ap~ 
proved in \Vriting by the Industrial Commission. 
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MAP OF WISCONSIN SHOWING COLDEST TEMPEllATURE 
ZONES 

ZO!\.'.E A\'l~HA(ll·: OF COLDEST TE"\ll'l·:HATCHE HECOHDED FOH EAC:ll 
zo:--:E ARE AS FOLLO\\'S: 

ZONE I - _.12° BELO\\' ZEHO V. 

_ZO!'..:E 2 ____ _ __ ,1,1° BELO_\\' 7.EHO F. 
I.ONE 3_: ___ ---- --- - - - ---- - - - - 2 ! 0 BELO\\' ZEHO p 

)' 
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3. Contrcil. 
Adequate control of temperature and other conditions and effects of 

heating, ventilation, and air conditioning, shall be provided and main­
tained ·and operated for UIJ heating, venlilUtion ·and air conditioning 
·systems'. 

Note. See order 5841 for requirements pertaining to the installation of, 
automatic controls. 

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

shall ahvays be sufficient to maintain the standards of air temperature, 
air c.iuality, air nlotion- and air distribution as herein required. Not less 
than 10 cubic feet per minute per occupant of the total air circulated to 
1neet these requirements shall be taken fro1n an outdoor Source.. Systems 
etnploying thermal control to adn1it at least 75 per cent outside air for 
the purpose of temperature reduction 1nay supply a minimum of 7.5 
cubic feel per n1inute of outside air per occupant. 

Order 5824. Heating, Ventilation and Exhaust Sys­
tems-General.-

I. Heating Systems Required. 
Adequate and appropriate healing systems shall be provided, main­

tained and operated for all occupied areas "'ilhin the scope of this code. 
The fol\o\Ying \\'inter inside dry bulb temperatures shall be considered 
as a minimun1. 

-

Deg. Deg. 
Type of Building Fahr. 'l'ype of Building Fa.hr. 

Schools- Theatres-
Class Roon1s .. .. 70-72 Seating Space ... ........ 68-72 
Assembly Rooms ... ...... 68-72 Lounge Rooms: .. . 68-72 
Gymnasiums ... .·. 55-65 Toilets ... 68 
Toilet Rooms ................... 65 
\Yardrobe and Locker Hotels-

Rooms .. 65-68 Bedrooms and Baths ... 70 
l{itchens ... 66 Dining I-~ooms .................... 70 
Dining and Lunch Rooms,. .65-70 l(itchens and Laundries .. 6G 
Phryrooms .............. , ............. 60-65 Ballrooms .. 65-68 
Natatoriums and Bath Toilets and Servirc Rooms .. 68 

Rooms .. ........ 75 
Apartments ... . 70-72 

I-Iospitals-- Offices .. 68-72 
Private Rooms .. ..... 70-72 Stores ........................................ 65-68 
Private Rooms (Surgical) .. 70-80 Factories nnd IVIachine Shops 60-70 
Operating Rooms . 70-9;} Foundries and Boi-ler Shops 30-GO 
Wards ..................................... ll8 
Kitchens and Laundries .... 66 
Toilets ... 68 
Bath Rooms. ....... 70-80 

Note. The most comfortable dry bulb temperature to be maintained de­
pends on the relative humidity and air motion. These three factors consid­
ered together constitute what is termed the effective temperature. 
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2. Ventilation Systems Required, 
Ventilation systen1s shall be provided, 1naintained and Operated to ac­

con:ipUsh required Yentilalion service for all occupied areas \Vithin the 
scop'e of th is code. 

Nu'tC. For requirements pertaining to all places of employment or occu­
µancy where smoke, gas, dust, fumes, steam, vapor, industrial poisons, or 
othe.r detrimpnlal materials, are used, stored, handled or are p1cscnt in th(l 
air .iii sufficient quantities lo ollstruct the vision, or to be irritating, or to be 
iniuriou~ to the health, safety or welfa1c of the employcs or frequenters, see 
the General Orders on Dusts-, Fumes, Vapors and Gases issued by the In· 
dustrial Commission. 

3. Gravity Dircct~Indircct Systems, Prohibited. 
Gravity direct-indirect systetns shall not be considered pennissible for 

installation under this rode. 

Note . .This clause is intended to prohibit.the use of so-called direct-indirect 
r&dialors whereby the room air supply is supposed to be admitted directly 
from the outside lo thr base, and to be delivered at the top, of direct radiators 
placed iil the rooms to Le sen•ed, without mechanical assistance. 

L Exhaust Systcnu; llcquircd, 
Exhnust systcn1s shall he proyi<lc<l, n1uintaincd and operated for ull 

occupied areas where nnu.:liincs, vats, tnnks, furnacCs, forges, sala1nitn­
ders, and any other cquipn1ent and proc(.sscs in such areas produce or 
thro\Y off dust or purliclcs sufTleicnlly light to float in Lhe air, or \\'hich 
cn1it heat, odors, fuincs, spray, gas or s1nokc, in such quantities as le be 
Irritating or injurious Lo Lhe health. 

See lhe General Orders on Dusts, Fun1cs, \'apors and Gases issued by 
the Industrial Con11nission for rcquiren1ents covering these syslen1s. 

5. Exhaust Sy.steins, Clean Discharge. 
Exhaust systcn1s sh al I include adequate dust collectors, air \\'Gshers, 

or other nu1ehines, contriYances or n1ethods, \\·hereby the discharge fron1 
the systcn1s \\"ill be pre\·cnlcd froin conta1ninaling lhe breathing zone 
inside the building, or becntning ~l nuisance or hazard either inside or 
outside the building. 

See the General Orders on Dusls, Fu1ncs, \·apors·and Gases issued by 
the Industrial Co1nn1ission. 

·6. Tc1npercd Air Supply for Exhaust Systcrns. 
\\'here ventilation is secured. by exhaust 1ncthods the air \vhich ·en­

ters to replace that exhausted fro1n the roo1n shall be appropriately 
ten1pered. 

Note, Taking air out of a room is only purl of the service required. This 
code requires that air exhausted from a roOm shall be replaced with an ade· 
quate supply o_f air fJropcrly warmed or treated before it ift admitted lo the 
room served. 

7. No Contu1nination of A.<ljaccnt Arca, 
All equip1nenl and syste1ns service roon1s \\'hich house sources of 

odors, fun1es, noxious gases, sn1oke, stea1n, dust, spray, or other contam­
ination, shall be such as lo prevent spreading of any such cont<-11ninalion 
lo any other occupied parts of lhe building. 

0 -' ' 
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8. Final Test Required. 
'fhe performance of every heating, Yentilation and air conditioning 

system shall be tested anli balanced in place for·cotnpliancc \Yith the 
requirements of this code before being t11rne.d over to the O\Yncr. 

Order 5825 .. Maintenance and Operation. 

1. l\laintenance .• 
All·healing, ventilation, exhaust and air conditioning sy::;te1ns sh~ll he 

maintained in good \Vorking order and shrtll be ke.pi cleRn and sanitary. 

2. Operation. 
All heating, ventilation and exhaust systcn1s shall be operated in ac­

cordance \Yith the requirements of this code during all periods of O{';Cll­

pancy, 

3. Instructions, 
Contractors shall thoroughly instruct the operatorS of healing, Yentila­

tion and air conditioning systenis he.fore lR-aving the job and shall poi.;t 
in a conspicuous place, printed instructions for the efficient and practi­
cal operation of Lhe system and equipmenl. 

SECTION 1. GENERAL REQUIREMENTS FOR CLASSIFIED OC­
CUPANCIES AND AREAS 

Order 5840. Occupancy Classification. 

The various occupancies to \vhich the proYisions of this code apply 
shall be classified as follo\vs: 

A. Require ventilation o.n an occupancy basis. 
B. Require ventilation on an O{';Cllpancy basis unless other\vise ex-

empted. 
C. Require exhaui.;t. 
D. Requir~ ventilalion on lhc basis of floor area. 

E. Require ten1pered air supply only. 

Notll. By "ventilation" is meant a combination of ~upply and exhnusl. 
See "Definitions," order 5810. 

·rhe follo\\·ing table indicates the individual classifications of occu­
pancies '\vithin the scope Of this r.ode, logelher \~·ilh the. m~tho~ to be 
used in establishing the number of pprsons for \\·h1ch ventilation JR to he 
provided. 
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Classifi-
Cse or Occtipancy cation Basis of Capacity 

Ar<'n<is rind Fick! 1-lous<'s A 4 sq. ft. per person. 
seated areas only. 

Use 

,\rn1o'rics A Depends on usage. 
Asse111hly Ilnlls A 0 sq. ft. per person. 
Asylums A Depends on usage. 
Bal1quet Halls A 15 sq. ft. per person. 
Bath and Sho\\"{'f Rooms c 
Barber Shops B 40 sq. ft. per person. 
Benutv Parlors B 20 sq. ft. per pefson. 
Billiar'd Roo1ns A 15 sq. ft. per person. 
Bo,,·Jing Alleys A Seating capacrt(' plus 

6 persons per a Icy. 
Brokertge Borlrd Roorns A 6 sq. ft. per person. 
Cafeterias A 15 sq. ft. per person. 
Churches and other places of B 6 sq. ft. per person. 

v.•orship 
&B Depends on usage. Club Roon1s A 

Dance Hnlls A 1.1 sq. ft._ per person. 
Dining Roon1s A 1;) sq. ft. per person. 
l)onnitories B 110 sq. ft. per person. 
Factories and :'.\Iachinc Shops B See General Orders on Dusts, 

Foundries and Boilrr Shop:- B 
Fumes, \'apon; and Gases. 
See General Orders on Dusts, 
Fu1nes, \'apors and Grises. 

Funernl J-£01nes, Public, Roo1ns B 6 sq. ft. per person. 
Gnrnges D 
CTenen1J Oflires B 7;) sq. fl. per person. 
(;~·mn:isiums A 6 sq. ft. per person for seated 

space. 15- sq. ft. for space not 
seated. 

l-!ospita!s A 
Kitchens 

&B Depends on usage. 
c 

Laboratories A &C 25 sq. ft. per person. (See Gen-
eral Orders on Dusts, Fumes, 

Lnundries c 
v~1pors nnd Gases.) 
See General Orders on Dusts 
Fumes, \'apors nnd Gases. 

Lecture Halls A 6 sq. ft. per person. 
Library Reading R_oon1s A 20 sq. ft. per person. 
Librar\· Stack Rooms c 
Lockei Rooms E 
Lodge Halls A 6 sq. ft. per person for sealed 

space. 15 sq. ft. per person for 
space not seated. 

~1otion Picture Booths c See Building Code. 
Penn! I nstilutions A Depends on usnge. 
Places of E111ployn1ent, Genrr~1l B Depends on usage. 
Playrooms A 18 sq. ft. per 3erson. 
Printing Estnblishn1cnts B See (;eneral rders on Dusts, 

Fiunes, \Tapors and Gose,;. 
Restaurants A I.~ sq. ft. per serson. 
Retail Estahlish1nenls an<l B Basement-2 sq. fl. per per-

Shops son. 
(n) Depart1nent stores ::1ncl 1st nr.-:30 sq. ft. per person. 

si1nilar orcupancies 2nd. fir. and nhove-GO sq. ft. 
per person. 

f}J. 
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Use or Occupancy . I ~~~~~-1-~ ___ n_as'.~of C~~~cit"_ 
(b) Shops nnd other rel.:1ill · H;1s.__'nH'Hl l{; :'.q ft p<•r pl~r-

establishmenls sn1L 
· I Isl. ilr. und alJtJ\'e-GO sq. ft 

I rer JW!''.:iOll. 
Safety Deposit ·vaults 
School Audi furiums 
School Class Roo1ns 
School Lecture Rooms 
School Project Rooms 
School Study Rooms 
Skating Rinks 
S\vimining Pools 
TaYerns 
Tenement or Apartment Houses 

Kitchens and Toilets 
(T\vo or iuore families) 

Theatres 
Theatre Lobbies 
Theatre Lounge Reams 
Toilet Rooms 
.Vocational Instruction and 

Research 

A 
A 
A 
A 
c 
B 
c 

A 
A 
A 
c 

A & C 

\Yardrobes, Lo~kcn> and Cloak C 
Rooms 

Sec Pinet'.~ of En1plo\"Inent. 
G sq. ft. per person, · 
l:>r sq. ft. per person. 
Ei sq. ft. per person. 
lR sq. ft. per person. 
16 sq. fl. per person. 
15 sq. ft. per person. 

20 sq. ft. per person. 
See Building Code. 

G sq. ft. per .Person. 
6 sq. ft. J)<'r person. 

15 sq. ft. p£-r person. 
See Building Code. 
40 sq. ft. per person. See Gen­
eral Orders on Dusts, Fu1nes, 
Vapors a'nd Gases. 

Order 5841. General Requirements for Occupancies 
Under A and B Classifications, 

I. Scope. 
These requirements shall apply to all occupancies listed under Classi­

fications A and B in order 5840 unless otherwise exempted herein. 

2. Air Movc1uent. 
The total prilnary air circulation for all cccupancies in this cl,assifi­

calion shall not he less thnn 30 cubic feet per minute per occupant, or 
6 air changes per hour. The larger of these quantities to govern. · See 
order 5840 for 1ncthod to be used in determination of capacity. 

3. Outside Air Supply. 
'fhc outside air supply during occupancy shall be not less than 10 

cubic feet per n1inute per occupil.nt except as noted in paragraph (4) of 
ofder 5823, or other\vise exempted in this code. 

4. Air Distribution, 
All air inlets shall' be so located, arranged or equipped as to provide 

proper distribution of air and to eliminate drafty conditions \Vithin ·the 
occupied space. Floor registers or grilles are not permitted under any 
conditi::ins. 

5. 1\-'lechanical Supply Systems. 
:rvtechanical installations are permitted in all occupancies under these 

classifications. 
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6. Gravity Supply Sy8tems. 

Gravity installations are not permitted in arenas, arn1ories, laborato­
ries, skating rinks and theatre au'ditoriums, lobbies and lounges. 

7. Inlet and Outlet I~ocutions, 

rrhc }ocalinns of a]\ fOOffi inlets and outlets ·as \YCJl US lhc \ocatiOTIS Of 
the outside air supply are requirer\ to be definitely :">hO\Yn on all plans. 

8. Ten1p<'rature Control. 

Automatic temperalure control shall be provided for al) arenas, ar-
1nories, assembly halls, banquet halls, gyrnnasiurns, laboratories, lecture 
hall;;, library reading and stack rooms, school aucliloriums, class, lecture, 
project and study rooms, s\vimming pools, theatre 0u<litoriun1s, \ohhies and 
lounges and vocational instruction rooms. 

9. Air Cleansing Devices, 
Approved air cleansing devices shall be installed in connection 'Yith 

all mechanical her1ting and ventilation systen1s, ex<'ept in garage occu­
panries. This reqnirement applies to both outside and recirculated air. 

10. Recirculation. 
No air contaminated by other than human orf'upancy shall he used for 

general recirculation. 

Order 5842. Places of Asoemhly. 

1. Scope. 
This cl<is:;ification shall he understood lo include al! occupancies such 

as arenas, armories, assembly 11alls, banquet halls, hillirird rooms, bo'\'l­
ing alleys, cafeterias, club rooms (for gatherings), dance halls, dining 
rooms, gymnasiums, lecture halls, lodge hull~. playrooms, restaurants, 
school auditoriums, skating rinks and theatres, \Yhere persons gather 
for entertainment, instruction ur dining purposes. 

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

this classification shall conform lo ihe requirrincnls of orclt:r 5841, ex­
rept that for auditoriu1ns, gymnasium::> and similar occupancies having a 
ceiling height in exce;;s of 20 feet, the air supply sha\J. he brised on 6 air 
changes per houri and excepl further, that for Lhcr1tres having a ceiling 
height in excess of 20 feet the total air supply shall he not less lhn.n 20 
cuJ:>ic feel per minute per occupant. 

3. Stages, 
'fhe stage in any theatre or assembly hall, for "·hich a fire curtain is 

required, shall be supplied \Vith sufficient air lo equalize the air pressure 
thereat so as to avoid deflecting the curtain. 

4. Playrooms~Rnral Schools. 
Occupancies in this classification -"'here used exclusively as pupils' 

(~' 
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playrooms need only he provided ,Vith a positive exhaust directly fron1 
the occupied area. 

5. Alternate Service uud Capacity. 
Heating and ventilation syste1ns installed in so-called connnunity 

buildings may be arranged for selective delivery of the entire service 
to either the first floor areas or to the base1nent floor are8s, if Hpproved 
in \Vriting by the Industrial Comn1ission. 

Order 5843. Motion Picture Booths. 

1. Scope. 
This classification shall be understood to include all n1otion picture 

booths other than portable booths. 
2. Exhaust Ventilation, 

Fun1es, gases and other harn1ful contan1ination shall be effectively re­
moved by n1echanical exhaust vcntilulion dircclly fron1 their source, 
includ.ing projectors, spJtlights, stereoplicons and sin1ilar cquipn1ent, 
and discharged to the outside air or to an approved disposal system. A 
single exhaust system, including the exhaust unit and connecling ducts, 
shall be arranged to serve all the sources of harmful contamination in ii 

booth or area, and the.re shall not be n1ore than one exhaust system in 
such booth or urea. The pressure in the ducts \vithin 12 inches of the 
exhaust hood shall be not less than 2 inches of \Vater, as 1neasured by a 
U-tube or equivalent device. 

3. Air Supply. 
In every booth or roo1n "'hich is required to have mechanical exhaust 

ventilation, provision shall qe n1nde for a supply of fresh tempered 
air to replace the vitiated air exhausted. 'fhc supply of air to a booth or 
roo1n shall be r.ccomplished in one of, or by a con1binalion of, the follow­
ing methods: 

(a) The ventilation systen1 for the building nui.y be arranged to 
supply air for the booth or roon1 if the inlet opening is protected 
\Vith <lll apprqved shutter having quick acting fusible links, or other 
appro,,ed heal release deviceg, \Vhich \\'ill auto1nalically and quickly 
dos£ the inlet opening sin1ultaneously \\'ilh the openings in the 
front of the booth. 

(b) ,P. separate :mpply systen1, such as a unil ventilator if the 
equip1nei1t is arranged so that the uir supply \Vill be sloppe'd auto-
1natically and simultaneously with the closing of the openings in the 
front of the booth. 

(c) Gravity intake, from a source of outside air, arranged so 
Lhat the air will be properly tetnpered before it reaches the booth 
or room., 

(d) \\'here approved in \\Titing by the Industrial Con1mission, 
the air 1nay be taken through openings in the booth \Valls, from the 
auditoriun1 or other space adjoining the booth. 

Note, For relief Qullets in addition to exhaust ventilation, see- Order 5545 
or the Building Code issued by the Indus.trial Commission. 
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Orde1· 5844. Places of Asse1nhly fen Worship. 

1. Scope. 
1'his classification shall be undcrslood to mean and include audito­

riurns, ::;oeinl assen1bly ·roo1ns, Sunday school roorns, and sin1ilar arean 
>Vhich are contained in churches or houses of >Vorship. It sh•)H also in­
clude chapels U:'H~<l in connection \\'ilh funeral ho1ncs, os well as those in 
parochial schools, convents and si1nilar occupancies. 

2. Air ;\love1ncnl., Supply and Distrihution. 
The air n1ovemenl, supply and distribution for all occupancies under 

this classification shall conform to the requirements of order 5841, ex­
cepl that no venlilation >vill be required \Vhere the total \Vindo>V sash 
area is 111ore than 10 per cent of the floor area and the total outdoor 
openings Lhere through ar(' n1orc thun 2 per cent of the floor area of the 
occupancy lo he served, c:u:ept that for funeral homes the required 
\Yindow opening :-;hall be more than 5 per cent of the floor area. \.Vhere 
such vcntilntion is not required, the \\·indo>V area and outdoor openings 
shall preferably be all a!Joye grade. No \vindo\v or outdoor opening 
below grade '"ill be considered unless there is a clear space outside of the 
\Vinc.lo-ws havin~ n '-\'idth of at least 1,11 times the distanc.e helo\v grade 
at thP botton1 of the >vindcnv. 

Note, By width is meant fht" horizontal distance measured at right angles 
to \he plane of the wrndow. 

3, Alternat(' ~('rl-·ict• and Capacity. 
lleal1ng and yenti!alion systen1s installed in occupied areas of this 

class n1~iY be ar-n1ngcd for selectiYe delivery of the entire service to either 
the a11ditoriun1 floor area or to tlu~ basement floor area. 

Order .5845. Schools. 

1. Scope. 
This chissification shall be understood lo include class, recitation, 

study, lecture and project roon1s in all school and college buildings, and 
similar areas used for educational .Purposes, as \vell as all library reading 
roo1ns. (Sec also order 5842.) 

2. Air 1\-lovement and Supply. 
The air move1nent and supply for all occupancies under this classifi­

cation shall conforrn to the requiremr,nts of order 5841. For corridors 
and halls used in conjunctii)n ·wilh occupied areas of this class, Lhe air 
supply shall not be IP.SS th:l.ll 10 cubic feet per minute per lineal foot of 
corridor of hall. 

3, Alternate Scrl'ice and Capacity. 
1'he capacity of heating and vcntilatio'n systen1s installed in school 

buildings having not n1orc than 2 class rooms, may he based upon serv­
ice to class roon1 floors only; provided that "\Vhere basement apparatus 
is used, appropriate arrangement shall be made for alternate service to 
basement areas if used for occupancy. 

fl> ! 
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Order 5846. Places for Vocational Instruction and 
Research. 

1. Scope. 
1'his classification shall be understood to include all places fUr \'UCtt~ 

tional instruction and research, such us la!Joratories, school shops, ctoine.'i­
tic science roon1s and sin1ilar occupied nreas. 

2. Air l\lovement and Supply. 
'fhe air movc1nent and supply for all occupnn(·ies under this dttssili-. 

cation shall conforn1 to the require1nents of order 58·11. 

3. Special Ventilation. 
Exhaust ventilation shall be provided 'in connection ,,·illi all equiµ .. 

1nent and processes \\'hich create any dusts, fu1nes, vapors or gast's \\'hie\1 
1nay be injurious to th.c health of any frequenter exposed lhrreto. "I'his 
exhaust v;entilation shall be instnllt:d in accordance \vith the require­
n1cnts ·of the General Orders on Dusts, Fuines, \'apors nnd (;ases, issued 
by the Industrial Co1nn1ission, 

4, Scj,arate Exhaust Sy'steru;;. 
Exhaust syste1ns serving this class of ..iceupicd arl'aS .shall be sepnrale 

from, and independent of, all otl1r"r services and systeins in the building. 

Order 5847. Wardrobes and Locker Rooms. 

l, Scope. 
'!'his cll1ssificalion shall be understood lo include ull wnrdrobc, cloak 

roo1ns, loekers, locker roon1s nnd si1nilar nrcr1s in all buildings "\\"ithin the, 
scope of this code, except as noted herein. 

2. Ventilation Required. 
\'entilation sh;.ill be provided and 111:1inlr1incd for all areas of this 

dtls:>. \\'hercvcr praclicablc, such venlilation shall be accon1plishcd by 
exhaust incthods, and in nny case the e!Terti,·enes~ of lhe outlets sh ail h1.' 
greater than that of the inlets. 

3. l\(iuimun1 Air 1\loven1ent. 
'fhe air n1ove1nent provided and 1naintained for ureas of this clal:ls 

shall he not less than 2 cubic feet per 1ninute per. square foot of floor 
nrea. 

·L Con1hinntion Roorns. 
Air 1noven1ent of not less. than :1 cubic feet per 111inutc per locker or 

indiYidual hanger space, in nddilion lo the air supply required for us.e 
ns halls or corridors, shall be provided for all halls and corridors. con­
taining lockers for clothing. Inlets and outlets shall be provided and 
·n1aintained for such areas, ·,111d the effeeliycncss of the outlets shall be, 
greater than that of the inlets. 

5. Wardrobes and Clonk Roon1s in School Buildings. 
\\'here necessary in order lo insure practical results in >Vardrobes or 

cloak roon1s adjacent lo or connected >Vith occupied areas covered by 
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order 5845, the required ventilation shall be accomplished by use. of in­
lets admitting air from adjacent class rooms, or corridors, or similar 
areas, in conjunction \"Vith outlets and ducts discharging direct to out-_ 
side atmosphere. The movement of air in such areas shall be such as to 
pron1ote thorough aeration of clothing therein. 

6. Locker Rooms in Conjuncliou \Vith Bath and Swimming 
Rooms. 

Occupancies in this classification are required to have a positive tem­
pered air supply only, exhausting througl' Lhe udjoining bath, sho-wer or · 
S\vimming roorr1. 

Order 5848. Toilet, Bath and Swimming Rooms. 

1. Scope. 
This classification shall be understood to include all toilet, bath and 

S\Vimming pool rooms, and other si111i!ar occupied areas, in all buildings 
\Vithin the scope of this code. 

2, Ventilation .Required. 
Ventilation shall be provided and n1aintained for all are.as of this class. 

Such ventilation shall be accon1plished by exhaust methods \vith the 
effectiveness of the outlets greater than that of the inlets. For all swim-
1ning pool rooms and for n1uitip'Ie toilet and hath installations, mechanical 
exhal1:st shall .be provided. 

3. Mini1nu.m Air 1\!Iovement. 
'fhe air movement provided and n1aintained in occupied area::; of this 

,class shall be not less than 2 cubic feet per minute per square foot of 
floor area. 

4. Separate Exhaust Sy.stems, 
Exhaust syste1ns serving this clas8 of occupied areas shall be separate 

from, and independent of, all other services and systeins in the building 
except in places of industrial employment. 

Noto, See orders 5250 to 5262, inclusive, of the ~uilding Code, iseued by 
the Industrial Commission. 

Order 5849. Kitchens. 

1. Scope. 
1'his classification shall be understood to include all occupied areas 

housing the cooking of food in all buildings \vithin the scope of this code, 
except those classified under vocational instruction. 

2. Exhaust Ventilation Requil·ed. 
Exhaust ventilation shall be provided and n1uintained for every oc­

cupied area of this class. 
3. 1\'linln1um Air l\'loven1ent. 

1'he air move1nent provided and rnaintained for areas of this class 
shall not be less than 4 cubic feet per 1ninute per square foot of floor 

. area. 
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4. Hoods. 
Whefe single hoods are provided for kitchen exhaust, the velocity of 

air motion over the face area of the hood shall not be less than 100 feet per 
minute. For double hoods, the velocity over the area bet"\veen the inner 
and outer hoods shall nol be less than 250 feet per minute, using a 4 inch 
\Vidth of opening as a basis. 

5. Separate Exhaust Systems. . 

Exhaust syste1ns serving areas of this classification shall be separate 
from, and independent of, all other services and systems in the building. 

Order 5850. General Offices. 

1. Scope. 
This classification shall be understood to include all offices and simi­

lar occupied area~, other than private oflices, \Vherein the air conditions 
and nature of occupancy do not involve reasonable inclusion in any ·other 
cla~sification in this code. 

2. Air Movement, Supply and Distribution.; 
'fhQ 'air moyemenl, supply and distribution for all occupancies under 

this classification shall conforn1 to the requirements of order 5841: 
(A) \.Vhere the total \Vindow sash area is less than 6 per cent of 

the floor area, or the total areas of outdoor opening is less than 3 
per cent of the floor area; or 

(B) \Vhere the ayailable floor area is less than 75 square feet for 
each. nonnal occupant; or 

(C) V\'here heat or odors \vould other.vise-be present in sufficient 
quantities to be injurious to Lhe health, safety or \Velfare of,. the 
e1nployes and frequenters. 

Order 5851. Retail Establish men ts. 

1. Scope. 
'fhis classification shall be underslood to include barber shops, beauty 

JHlrlors, brokerage board roon1s, taverns and all retail establishments 
\Vhcre goods and commodities are bought and sold. 

2. Air Movement, Supply and Distribution. 
The air movement, supply an<l distribution for all occ!1pancies unde'r 

this chlssificalion shall confonn to the requiren1ents of order 5841 un­
less the aggregate of outdoor openings i::; 1norc than ~-per cent of the floor 
area served, provided such outdoor openings are arranged so ns to cause 
air circulation throughout the res]lcclive roo1ns. 

Order .5852. Garages. 

1. Scope. 
'l'his classification shall be understood lo include all repair garages, 

and also all storage garages housing 6 or 1nore vehicles driven by inter-
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nal combustion engines, except that a building housing ve.hicles \Vhich 
do not contain vOlatile inflamn1ahle liquid need not be included in this 
classification, 

2. Ventilation Required, 

Ventilation shall be provided and 111aintained for all occupied ureas 
in this class. 

3. Live Storage Areas. 

All areas providing live storage for such motor-driven vehicles shall 
be provided \Vith not less than % cubic feet per n1inute of outside air 
supply per square foot of .floor area. 

4 .. l{epair Areas. 

All areas in \vhich repairing of motor-driven \'ehicles is custornarily 
done shall be supplied '''ith not less than 1 72 cubic feet per minute of 
outside air per squnre foot of floor nrea. All such areas shall also be pro­
vided \Vith sufficient flexible hose connections. to provide for the full ca­
pacity of the vehicles in the repair area. I--Ioses shall be provided with 
suitable devices for connecting to exhaust pipes, shall be provided \Vith 
shut-off valves \Vhich may be .closed \vhen not in use, and shall be con­
ducted to approved pipe stacks \Vhich shall extend to the outside air. 

Note. In addition to these ·requirements it is recommended that all re­
pair areas he provided with exhaust fans for flushing purposes having a mini­
mum capacity of 5000 cubic feet of air per minute for the first 2 car capacity 
in repair areas plus 1000 cubic feet per minute for each additional car capacity. 

No basen1ent or sub-basen1ent garage shall be used for repairing of 
any,. kind nor for the storage of volatile inflam1nable liquids, except as 
provided in orders 816 and 818 of the Flan1n1able Liquids Code issued by 
the Industrial Co1n1nission. 

In buildings or ro::in1s isolated fro1n _lh~ rest of the building in an ap­
proved manner, \vhere accessories arc applied,, uphdlstering done, or simi­
lar \VOrk not involving engines' is being aolle, the provisions Of order 
5853 shall apply. Provided, ho\vever, that \Vhere \VindO\\'S are available 
in at least two outside \Valls \Vith openings there through equal to a't 
least 5 per cent of the. floor area, that such ventilation \Viii not be re­
quired. 

5, G-encral Rcquirc1nc11ts. 

\Vherc shO\\TOonts or office::> are located adjacent lo repair or storage 
areas, n parl of the positive air supply shall be introduced through the . 
sho\\Toom or office. \Tent oullels shall not be placed in :;uch sho\vrooms 
or offices. 

'I'he products of combustions fro1n vapors or gnses front fuel or bat­
teries shall be removed pro1nptly and effectively from Lhe breathing 
zone of e1nployes and frequenters. T'here shall. be at all limes not less 
than 10,000 cubic. feet of fresh nir for each cubic foot of carbon monoxide 
in such breathing zones. 

I I 
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For ventilation \vhere spray coating is done, see General Orders on 
Spray Coriting issued by the Industrial Co1nmission. 

Order 5853. Places of Employment. 

1. Scope. 

'fhis classification shall be understood to include nll places of employ­
n1ent nol classilicd else\vhere in this code. 

2. Air l\lovement, Supply und Distribution. 

'fhe air inoven1ent, supply nnd distribution for all occupied areas un­
der this classilication shall conforn1 lo the require1nents of order 5841: 

(1\) \Vhere the a\1ailahlc Ooor space is less than 75 square feet 
per normal occupant: or 

(B) \\'here heat, sn1oke, gas, dust, spray, fu1nes, vapor, stea1n, 
or other conta1ninalion \Votdd other\vise be present in the air in 
suff1cieD.t quantities lo obstruct ihe vision, or to be irritating or in­
jurious to ihe health, safety or \Vclfarc of ctnployes and frequenters; or 

·(C) Vlrhere industrial poisons are to be used, stored, or hand_led, or 
would other\visc be pres~ni in the breathing zone. · 

3. Special Exbaus.t Systems Required. 

Special exhaust systen1s. shall be provided and operated at all sources 
of harn1ful contamination in occupied areas of this class as required by 
ihc General Orders on Dusts, Fur\)es, ··vapors and Gases, issued by the 
Industrial Commission. 

Order 5854. Dormitories and Wards. 

I. Scope. 

Thi,s classification shall he underslood to include roon1s in hospitals, 
asylums, dorn1itory buildings and si1nilar occupancies, equipped \Vith 
more than t\vo beds. 

2. Air 1\-lovement, Supply and Distri.bulion. 

1'hc air niovemcnt, supply and diin.ribution for all occupancies under 
this classification shall conform Lo the require1ncnts of order 5841 un­
less the \Vindo\v sash area is n1orc than 10 per cent of ihe floor area and 
ihe outdoor opening there through is n1ore than 5 per cent of the Ooor 
area. \Vhere tin outside ~\ir supply is not required the \Vindo\v arcn and 
outdoor opening shall preferably be all above grade. No \vindo\v or out­
door opening belo\V grade \Vill be considered unless there is a clear space 
outside of the \Vindo\vs having a \vidth of al least 1 Y2 limes the distance. 
belo\v grade al the bottom of the windo\v. 

Note. By width is 1neant the horizontal distance measured at righl angles 
to the plane of th(; window. 



28 INDUSTRIAL COMMISSION OF WISCONSIN 

Order 5855. Penal Institutions and Places of Detention, 

1. Scope, 

'fhis classification shall be understood to mean and include areas of 
compulsory occupancy, corridors and stair h3.lls, in penal institutions, 
asylufils ·and Places of detention. 

2, Air Movement, Supply and Distribution, 

1~he air n1oven1ent, supply and distribution for all occupancies under 
this classification shall be accomplished by -mechanical means and shall 
confor1n to the requirements of order 5841. In general, exhaust ventila­
lion shall be through the corridors. 

3, Overnight Lock~ups. 

Where cells are provided for not n1ore than 6 occupants for purposes 
of overnight detention only, ventilation \Vill be accepted \Vithout a tern­
pered fresh air supply, providing the \vindo\v sash area direct to the cells 
is equal to, or greater than, 10 per cent of th~ floor area. 

SECTION 5, HEATING AND VENTILATION EQUIPMENT. 

Order' 5860. Outside Air Intakes. 

1. Location. 

All outside air intakes shall be located as far as possible frotn chi111-
neys and vent oull_ets; but this distance shall in no case be less than 20 
feet. Fresh air intakes for all gravity heating systems and all gravity 
ventilation sysle1ns shall be located on the side, or sides, of tbe building 
exposed to the prevailing \vinds. 

2. Height Above Grade. 

All outside-air intakes shall be localed not Jess than 2 feet ubove·the 
outside grade and abOYC roofs and si111ilnr afCU·~: 

3. Screens. 

All outside air intakes shall be suitably screened. 

4. Weather Protection. 

1\ll outside air intakes shall be suitably protected against "'eather 
and \Valer. 

5. Accessibility und Cleanliness. 

All outside air intakes shall be made and maintained easily accessible 
for cleaning, and shall be kept clean and s.'lnitary in use throughout lhe 
circuit to the heater. 

6. Size and Opening for Intakes. 

Consult order 5869 for allo\vable velocities to Le used in the design of 
outside air intakes. 

! 
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Order 5861. Air Purification Apparatus. 

1. General. 

The construction,· design and control of all air purification apparatus 
shall be such as to insure consistent maintenance and operation. 

2. Air Washers. 

Dirty water shall not· be recirculated th~ough sprays affecting air used 
for ventilation purposes, and not less than 20 per cent of air washer \Valer 
used shall be rene\Ved during each day of operation exclusive of make-up 
water; and the reservoir shall be emptied and thoroughly cleaned and 
refilled \\1ilh fresh 'vater after each \veek of operation. 

Order 5862. Heaters. 

1. Arrangement. 

V·/here more than one heater is required, or provided, for service to 
the same piping or duct system, 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 con1bination of them may be used simultaneously. 

Order 5863, Boilers. 

I. General. 

The construction, equipment, connections, etc., of nll boilers installed 
hereunder Shall comply in every \Vay \vith the Boiler Code· issued by the 
Industrial Commission. 

2. Ratirlg. 

All lo\v pressure heating boilers shall be of capacities as required by 
the American Society of Heating alld Ventilating Engineers' Boiler 
Code, or the Net Load Recommendations for Heating Boilers as issued 
by the }feating, Piping and Air Conditioning Contractors' National As­
sociation. 

Order 5864. Furnaces. 

I. Fan-Furnace lnstallationEI. 

Dra\V through fans, exCept auxiliary fans, rire no1 pcirn1itted in con­
nection \Vith ·any fan-furnace installation. 

2 .. Gravity Systems, 

1\1\ furnaces shall be located so that the air supply circuits leading to 
and from them \\'iii be as short and direct as practicable. rfhe outside 
air inlets to furnace air-ways shall be such as \Vil! insure distribution 
of air to relatively unhealed portions of the furnace proper and through­
out the furnace air-,vays. The top of such inlets shall not be higher 
than 2 inches below the top of the grates. 
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Order 5865 • .Jacketed Stoves. 

I. Where Pernritted, 

The installation of jacketed stoves or cabinet beaten> shall be con­
sidered permissible for schools having no basement or sub-floor heater 
spnces; also for portable schools an<l for other areas having a gross floor 
area not greater than 1200 square feet, and for teinporary installations 
else\vhere, provided "Tittcn permission for 1he lnlter is granted hv the 
Industrial Commission. -

2. Location. 

All jacketed stoves and heaters shall be localed in that i:)ortion of Lhe 
schoolroom most exposed to cold \Vealher, usually the north\vest portion. 
They shall be set \Vell clear of any obstruction \Vhich may prevent the 
free and rapid distribution and circulation of heat and air. 

' 
3, Shields. 

The casings or shields of jacketed stoves or heaters sha'll be ronstructed 
so as to shield adjacent occupants fro1n undue radiant heat. 1'he clear 
air space bet\veen shield and stove shall average 6 inches and the shields 
themselves are to extend well above and belo\\'- all h~at radiation surfaces 
of stoves, but in no case µJore than 12 inches clear of lhc floor. 

4. Outside Air Intake. 

(a) Every jacketed stove or heater shall have an outside air intake. 
The outside \valJ opening shall be properly and adequately protected 
from the \Veather and screened. 'fhc intake duct shall he joined to the 
heat('r r:asing and air-\V<ty to prevent cold air fro1n spreading_oyrr the flooJ', 
and to insure proper contact of the air \vith heuler surfaces. llndcr-floor 
ducts are not pcrn1itted. 

(h) 'fhe area of the outside i1ir duct ·shall not be less than 0.23 square 
inches per square foot of floor area. 

5, Vents. 

(a) \'ent outlets in roo1ns served by jacketed stoves and heaters shall 
he located at the floor line and not less than 6 feet from the heater casing. 

(b) The area of auxiljary 1netal vent flues used in connection \\'ith 
stnoke pipes shall not he less th<in 1 !)Q s([uarc inches. 
, (c) \Yhere suitable and effective devices for mixing smoke and venlcd 

a~r are used, the s1nokc flue and outlet duct rnay be combined, pro­
vided that the free area of the Ycnt duct shall not hr. less than 144 square 
inches. 

Order 5866. Stack Heaters. 

I. l\-'linimum Grate Area. 

'fhe grate <ireus of slack heaters shall be not less than 30 square inches 
for each 1000 cubic feet per minute air supply required for the rooms 
served, but in no case less than 50 squure inches. 

() 
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2. Location in Flue. 
Stack healers shall be located so that the vertical center lines of heaters 

an<l flues \vill coincide, "\Vherever possible. 

3. Diaphragm Required. 
Where a single stack heater serves hvo or 1nore vent circui~s. the cir­

cuits shall be kept separate up to a point not less than 4 feet above the 
stack heater; Sl:1Ch as by a tight dinphrag1n. 

4, Accessibility. ' 

Stack heaters shall be arranged conveniently accessible from the fur­
nace firing space. 

Order 5867. Chimneys. 

I. Height and Effective Area. 

Chimneys and smoke flues shall he of atnple effective area and height 
for the calculated maximum duty, and shall include sufficient additional 
height to compensate for: 

(A) horizontal length of breeching or smoke pipe; 
(B) extra internal resistance of heater, or economizer; 

(C) smoke flue heat losses, \Vhere s1nokc flues are used for aspirat­
ing eiiecl in vent flues: 

(D) strch further heights as n1ay be necessary to extend above 
high point. of building served and as 1nuch higl1er as may be neces­
sary to attain fre~ 'vind action at top. 

Note. Hccommen<led aclun! sizes an<l heights of chimneys for hand firing 
nrC' listed in the following table. For rectangular chimney areas divide cir­
cular area by 0.80. In recturgular chimneys the long side of cross section 
should not be greater than 1.5 timcs the slwrt side. 

Size Diam. In. 

10 
12 
I& 
18 
20 
22 
22 
24 
24 
26 
28 
30 
32 
34 
34 
38 
40 

Height, Feet 

30 
35 
40 
45 
50 
55 
60 
55 
60 
65 
65 
70 
70 
80 
90 
90 

100 

Bldg, Loss B.t.u. per Hr. 

115 ,000 
192 ,000 
384 ,000 
460 ,000 
614,000 
864 ,000 

1 ,000,000 
I ,152 ,000 
I ,228 ,000 
1 ,574 ,000 
1 ,844 ,000 
2,304,000 
3,072,000 
3,648,000 
4 ,032 ,000 
5,000,000 
6,528,000 

For direct fired warm air furnaces the rhimncy capacity above may be 
reduced 20 per cent. 

Chimney heights are mcasurnd fron1 rrimury grate level. 
Chimney sizes for oil, stoker and gai; firing, also for sizPs pthcr than listed 

shall he in accordance with ucccrtcd st11.ndards. 
'Breeching• DelaiLs. Smoke r1i1rns should preferably slope upward at least 

one inch per fooi and should he made e>f not less than 16 gauge metal full 
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11h:e of total smoke collar areas connected thereto, with 20 per cent excess 
area for 11moke pipes or breeching more than 10 feet long, 

Chimney Height Allowances for Breeching Resistance. TO offset friction 
and draft losses in smoke pipes or hreechings, the normal chimney heights 
should· be increased ·one foot for each 5 feet length of horizontal smoke pipe 
in excess of· 10 feet, and 5 feet of chimney height for each 90 degree turn, 
horizontal or vertical, in smoke pipe or brcechirig between beater 11moke 
collar and the chimney, but not including the turn where smoke pipe enters 
the chimney, These figures are intended for smoke pipe 20 per cent larger 
than the required area of chimney, If the smoke pipe is made equal to the 
required area of chimney, the foregoing figures should he increased 20 per cent. 

2. Smooth Inside. 

Chimneys shall be constructccl subslantial\y, lrue and plumb, and shall 
be tight and smooth inside. 

Note, See also ordel' 5210 of the Building Code, issued by the 
Industrial Commission, for g·eneral construction requirements. 

3. Smoke Flues in Vent Flues. 

All smoke flues used for the purpose of aspirating effect in vent nues, 
shall be securely stayed and supported at the centers of the vent flueS, 
shall be made 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 substanLial cast iron. \Vhcre such flues are more 
than 12 inches in diameter they may be constructrd of steel plate nOt 
less than 14 gauge in thickncs3, 

1. Clean~Outs. 

All chimneys and flues shall be provided \Vilh substantial and adequate 
c!erln-out doors and frames readily accessible, and tight \Vhen closed. 

Order 5868. Fans and Blowers. 

I. Type and Capacity. 

All fans and blo\vers shall be of appropriate type and size and shall 
be selected on a basis of perfor1na~ce against the resistance of the system 
as installed. All fans shall be rated in accordance "'ith the latest standard 
test requirernerits for fans and blo\vers as adopted by the An1eric8n 
Society of I-Ieating and Ventilating Engineers. 

2. Q1\.iet Opera ti on, 

Fans and b\o\vers installed in buildings where noisy operation \\'ould 
be objectionable, shall be located and set, and shall be of such type and. 
outlet velocity in practical use, that reaf:onably quiet operation is nssurccl. 

Note. This order will be understood to prohibit the use of unit heaters 
and other equipment with a similiir d('grre of noisr in occupied areas where 
~nch noise would he objectionable, 

3. Engine Out of Air-Wuys, 

Exposed engirics and si111ilar 1notiYe po\\'er nnd apparatus, except 
electric motors in ~elf-contained Ycntilating units, !'.h::tll he kept out of 
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air-ways. Ele;tric motors for fan drives may be located i~ ~ir-\vays if 
placed in rooms or spnces approved by the Industrial Comm1ssLon. . 

Not>i. AU hearings should be kept out of fresh air-ways ';henev.er possible. 
Whl're this is· impossible, provision should be made for outside oihng and for 
access to the bearings for inspection. 

4.. Gravity By-Pass for Fan-Furnace Installation. 

Furnace installations not equipped \vith automatic fan _control fron1 
bonnet temperature shall be equipped ·with automatic gr·av1ty by-passes 
so that adCquate air supply to furnaces \Vill be assured \Vhen fans are 
not in operation. 

Order 5869. Ducts. 

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

\Vith long s\veep or turning vanes. In gravity' systems 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. v~!oc1hes in any atr­

ways shall not in general exceed the follo\Ying lnn1ts; except that for 
mechanical systems these velocities n1ay be exceeded \vhere prop~rly de­
signed in accordance \Vith the best accepted engineering practice and 
satisfactory data submitted thereon. 

Part of System 

1. Intake Opening 
2. Blast Coils (Stea1n) 

(Net free aren) 
3. Trunk Ducts 
4. Branch Ducts 
5. Vertical Inlet 'f.'Jues 
6. Verticnl Vent Flues 
7. Return Air Flues 
8. Roof Ventilators 
9. Inlets and Outlets 

(Net free area) 

Mechanical System 

1000 F. P. M. 
1000 F. P. M. 

1200 F. P. M. 
750 F. P. lvl. 
500 F. P. M. 
500 F. P. M. 
800 F. P. M. 
500 F. P. M. 

Gravity System 

300 F. P. M. 

300 F. P. M. 
250 F. P. lv1. 
300 F. P. lvl. 
250 F. P. lvl. 
250 F. P. M. 
300 F. P. M. 
300 F. P. M. 

3. Use. · · f 
All ducts anc1 air-\vays shall IJe usc<l only for the transn11ss1on o 

und shall not be designed or used for any other purpo:>e. 
air, 

4. Underground Air Supply Duets. . . . 
Underground ducts shall not be considered 

1
pern11ss1ble for conveying 

air supply, including return and outside air, unless they are constructed 
nncl equipped as foll.o\vs: 

(A) 'fhoroughly waterproof; 
(B) Provided \Vilh a1nple free drainage Lo ~ lower roon.1 of the 

building so that no \Vtlter 1nay stand any\vhere in the ducts, 
(C) \Vithout direct se\ver connections; 
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(D) Not less than 3 feet in the clear Vf'.rtically and 2Y2 feet hori­
zontall~; except that branch underground ducts not 1nore than 
16 ~cet in le~gth n1ay be reduced to 2 feet in tho clear vertically and 
ho~1zontally if the top ?f the }~ranch duct is flush with the top of the 
ma1~ due~, and the drainage pitch of the branch duct is riot Jess than 
one inch tn 8 feet lo\vard the main duel; 

(~) Provided \Vith appropriate access for inspection und cleaning 
service. 
5. Construction, 

A!l ducts sh~ll ~c substantially made, ·with Jocked SE~nns, and shall be 
n~ad: and mn1nta1ned sn1ooth on the inside and shall be suhstantiall\· 
rur. tight. Duct~ or air.-\\'ays of wood or other combustible or rough n1 ,;_ 

tenal shall be tightly hned on Lhe inside \vith sheet 1netal. 
.. No ducl.s !>ha~] he lined \\'ith any n1ateri~il \Vhich \viii suppnrt coniln1s­

llon or \\h1ch \Vtll present a rough-surface to the flD"w of air. 

. Note. F~r c~nstruclion and protection of hot air pipes, registers, and hot 
u1~ a~d ventilating llues, see the Building COde issued by the Industrial Com­
m1ss10n. 

6. Sheet 1\.-letal Piping. 
'!'he ~auges :ind construction of sheet nietal dur.ls :ind flues shall be 

appropnate for their specific use and location. They shtill be securely 
stayed and supported to insure permanence. 
. The follo\vi~~ Lahle of U. S. standard sheet 1netal gauges shall be con­

sidered the m1n1mum for Lhe construction of ducts and flues. 

Round Ducts 
Diam. in Inches (;auge 

Rectangular Ducts 
Width in Inches Gauge 

1-19 26 4-18 26 
20-29 21 19-30 24 
:I0-39 :22 31-GO 22 
!0-49 20 61-96 20 
;)0 & nhove 18 97 & nbove 18 

For lining pui poses, not less than 28 gnuge 

· All rectang1.1lar ducts having one din1ension over 18 inches shall be 
constructed \Vlth stnnding seanrn, or angles, not n1ore than 33 inches on 
ce~ters and sl~all he cross broken diagonally to stiffen the sheets. \Vhen 
this construction cannot be obtnined the sheet 1nctal in the ducts or flues 
f>hall be at lea~t one gauge heavier than ·specified in Lhe Lable above. 

All ducts \v1th one dimension ever 90 inches shall he reinforced ,,·ith 
angles of propP-r sizes. 

Plenun1 chambers and fan rig housings shall he construclcd of not less 
thnn 20 gauge metal and shall be reinforced \Vith stnnding sean1s or 
angles. · 

Ducts used .in connection \Vilh kitchen ranges,. etc., where greasy fumes 
are exhauste~ shall be conslrueted of not less than 20 gauge ineLal and 
sh
1 

afill be provided \Vith a damper arraI\gc<l to close autnmatically in case 
o ire. 
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7, Gravity Outlet Ducts. 

Outlet ducts for gravity systems shall he so localed or heated that the 
required or calculated air currents \Viii be reasonably assured.· 

8, Insulation of Ducts. 
'\'here 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 Y2 inch of suitable insulaling material. 

9. Separate Vent Ducts. 
Vent ducts shall not be combined any\vhcre bet,veen rooxn vent open­

ings and gathering cha1nbers or outside aLmosphere unless direct-con­
nected to an cxhau~t fan. I-Iowever, gravity vent ducts serving similar 
occupancy classifications may be combined in1mediately belp\v the point 
of final delivery to the outsi<le atmosphere, such as at the base of a roof 
ventilator . 

'Not.c. \Vherever exhaust or vent ducts are installed leading to the outside 
atmosphere, provision sho\lld be Jnade for condensation. 

IO. Termination of.Outlet Ducts. 

Outlet ducts used in conjunct.ion with n1echanica\ ventilation systen1 
inlets may terminate in air tight inrombustible gathering chambers, 
which may be the gcnernl attic space if the' attic floor is fireproof nn<l 
sinoolhly finished. Such ducts shall tcrrninate in inco1nbustible 90 de­
gree elbo\vs \Vilh horizontal outlets nt least one diameter in length, not 
less than 2 inches above the attic floor. 

11. Vent Ducts, llorizontal Run in Gravity Systems. 
IIorizontal runs in 'vent ducts of gravity ventilation syste1ns shall be 

avoided \vherever possible, and maxi1num practicable inclination shall 
be provided in nil cases. 'Vhere horizontal runs arc unavoidable they 
shall be not less Lhan 20 per cent larger in free area than the required 
area of the connected vertical runs. In no case, ho\vever, shall the hori­
zontal run exceed 50 per cenl of the vertical run, unless connected to an 
exhaust fan .. 

12. Vent Ducts Above lloof. 
Final delh1ery of al) vent circuits ~hall he protected fro1n "\Vealher. 

11nd shall be so located and constructed as to prevent contnmination or 
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 \Vall, 
and shall be surmounted \vith an approved type of siphon hood. 

Order 5870. Volume Damper. and Deflectors. 

Necessary volun1e .darilpers, splillcrs und deflectors, shall be provided 

1 ror all ducts to permit accurate balancing of the systetn, and such dampers, 
splitters and <lc.fleclors shall be properly set according to metered tests 
of the systt:.m, and shall· then be securely locked in place or other\Visc 
n1ade reasonably meddleproof. 
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Order 5871. Inlets and Outlets. 

I. Number and Arrangements. 
The capacity, number and arran.gen1ent of inlets and ·outlets shall be 

such as to insure a uniform distribution of air throughout the areas 
serve'd during alJ periods of occup_ancy. 

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

tion purposes nor ·shall they be allo\ved to interfere \vith the effective­
ness of installations hereunder. 

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

3. Inlets and Outlets for Gravity Systems. 
Gravity inlets and outlets shall be suitably arranged in room \valls in 

such a manner as to use every possible natural advantage to provid"e 
proper and effective air movemep.t and distribution. 

Where foot_ 'varmers are installed in the 1nain heal flue waU, they are 
to be provided 'vith suitable dampers 'vhich shall not obstruct more 
than % of the free area of the heal flue 'vhen fully open. 

4. Inlet Grilles or Diffusers Required. 
All inlets, eXcept outdoor openings, shall be equipped 'vith suitable 

grilles or devices, _,vhich promote uniform distribution of air. 

5, Heat, Smoke, Ga& and Odor Removal. 
Where Ventilation involves removal of heat or smoke, or relatively 

light gas or odor, up,vard ventilation shall be provided 'vherever prac­
ticable. Where normal up,vard ventilation is impracticable appropriate 
auxiliary outlets shall be provided in, at, or near the ceiY.ng. Where 
removal of relatively heavy air, gas, or odor, or other substances is simi­
larly involved, the outlets therefor shall be at or near the floor. 

6. Corridor Ventilation. 
Air from occupied areas uncontan1inated by other than human occu­

pancy may be discharged into corridors and the latter vented through 
auxiliary spaces such as built-in lockers, toilet rooms, etc. Provided, 
ho-\vever, that 'vhere the vent capacity of such auxiliary spaces is in­
sufficient, additional direct vent flues shall be installed. 

In cases of 1nultiple story buildings each floor shall he independently 
vented. 

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 'vidth. 

Order 5872. Direct Radiation. 

I. Radiators Rece8sed or Elevated. 
Direct radiation installed in gymnasiums, playroon1s1 auditoriums and 

similar occuJ!Jied areas shall be fully recessed and protected, or elevated 
not less than 7 feet above the floor. Radiators in passage,vays and ·cor-· 
ridors shall not project into· the minimun1 'vidth, required by the Build­
ing Code. 

HEATING, VENTILATION AND Am CONDITIONING CODE 37 

2. Shields Required. . . 
Direct radiators and other sources of radiant heal, .installed 'vi.thin 

2 72 feet of fixed seats shall be provided \vi th suitable insulated shields 
c ~structed and arranged to effect convective air cu~renls ~nd al the same 
l~me protect the adjacent occupants fron1 direct radiant heat. In general, 
such shields shaµ be not less than 6 inches above the floo~ nor more than 
4 inches further from the floor than the bottom of the radiator. 

Order 5873. Humidifiers. 

1. Location. 
\Vhere humidifiers are used, they shall be so localed and. ar~anged that 

they ,vill effectively treat all the air handl~d by the .ve.11ltlat1on .systen1, 
unless ·other,vise permitted by the Industnal Comm1ss1on. 

2. Capacity. . 
Humidifiers shall be calculated and maintained on the basis of not le~s 

than 30 per· cent relative humidity, measured at 70 degrees F~hrenhett 
for total air supply, unless other,vise approved by the Industrial Co1n-

mission. 

3, -Automatic Control. . 
\Vhere humidity is supplied, proper automatic control must be provided. 

Note. Where evaporating pans in 11 furnace are used, constant level flool 
devices are acceptable for this purpose. 

Order 5874. Piping. 

1. Pipe Sizes and Arr.angement. . . . . . . d 
All steam and hot ,vater supply and return piping, 01r h~e p1p1ng an 

auxiliary equipment shall be -0f uppropriat~ s1z~s, e\eva~1ons and ar~ 
rangements _in accordance ,vith standard eng1n:enng .practice to acc~n1 
plh;h the calculpted services in practical operation, 'v1thout undue noise, 
str~ss or other detriment. They shall be adeqna!.ely sho"'n on plans sub­

mitted for approval. 

2. Expansion and Contraction. 
Appropriate anchors, expansion s'vings or. j?ints, supports and 

trade essentials shall be provided .in every p1p1ng system. 

:-;imilar 

3~ Pipe Insulation. 
\Vhrrf'. ~team and hot ,vater supply, and return ~ipi~g· pass through 

occupied •irvts ,vhere their heat emission might he obJec,l1onable or 'vhere 
such pipi~g ,is subjected. to the _dang_er ·?f fre~zing, i.t shall b~ properly 
covered with not Jess than one inch of suitable i~sulating i:ia~er1al. , 

See the Building Code issued by the Industn~I Co1nm1ss1on for addi-

tional requirements. 
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Order 5875. Refrigeranto. 

1. Scope, 

'fhis order covers the use of refrigerants in heat transfer apparatus 
for ten1perature reduction or dehun1idific:ltion as a function of air con­
rlitioning of occupied areas. 

Note. For regulations cov~:1 ing refrigerating machinery, condt'.nscrs, pres­
sure tests, machinery room enclosures, etc., see the Rctrigerntion C:orle anrl 
the Building Code issued by the Industrial Commiirnion. 

2. Classification of Refrigerants. 

Refrige.rants used in connection "·ith this rode shrtll be c!ru;sified as 
follo\vs: 

Class I. Non-toxic ;:i.nd non-inllrunn1able refrigerants. lnc\udrd in this 
list are: 

\Vater or \Yater Vapor .. 
Carbon D;oxide .................... . 

. ............. H, 0 
.. .... c 02 

D ich lorodifluoron1et bane ....... . . ..... C Cl, F, 
Dichloro letrafluoroethane ... . .. .... C2Cl2F4 

Class IL Relatively non-toxi(' nnd non-infbn1n1nblc refrigerants hav­
ing a sufficiently high boiling point t.o preYC'lli n1pid cvapornlion in eYrnl 
of release. Jnclu<led in this !i:;t arc: 

Dichlorelhylene ....... . 
Methylene Chloride ................... . 
M onofluoro trichloromet hane .. . 

. C, H, Cl, 
. ..... C H, Cl, 
. ... CF Cl, 

Tri ch loro lrifl uoroe thane .. . ..... C2 Cl3 Fa 

Class III. Jrrilnnl and lh1nll11ali\r. refriger:Jnls. lncluded in this list 
are: 

Ammonia .. 
Methyl Chloride .. 
Ethyl Bro1nide ... 

3, lJscs, Where Permitted. 

.... N H, 
. ... CH, Cl 
C2H~Br 

Onli\' the refrigerants in(ludcd in Class I lll<I)' bl'. used for cooling air' 
by dirC'ct expan::;ion or f'irc11];i!inn in coils or t•xt('.ndccl surfncc cooling 
apparatus. 

Rcfrlgcrnnls inclµdcd in Classes _l and I I 1nay he used for the purpose 
of cooling \\'ater to he circulatC'.d lhrougl1 air \\'<1:->ht>TS. 

H.cfrigerants included in C!asl>C\l I, II ;ind Ill n1ay he ust>d for Lhc pur­
pose of cooling brine or \Valer in a closed syslrni \YhC'rC such brine or wa!t•r 
i:- nol rir<'ulntcd dirC'r'.{ly through t.hr nir to lw eonditioncd. 

l 
!;) 

I 
I 
•' 

! 

\! 
I 
i 
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4, Refrigerants Prohibited. 
The follo\ving toxic and inflam1nuble refrigeranls shall nol be used for 

nir conditioning purposes: 

Butane .... 
Iso Butane ....... .. 
Propane .. 
Ethane .. 
Ethyl Chloride .......... . 
Methyl Bromide .... . 
Methyl Formate .. . 
Sulphur Dioxide .. . 
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Separate Exhaust Systems, 5848 
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Beauty Parlors~ 
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Air Movement, Supply and Distribution, 5851 

Billiard Rooms; 
Classification and Capacity, 5840 
Air Movement, Supply a;i,d Distribution, 5842 

Blowers: 
Engine-Out of Air-Ways, 5868 
Gravity By-Pass Required, 5868 
Quiet Operation, 5868 
Type and Capacity, 5868 

Boilers: 
General Requirement, 5863 
Rating, 5863 

Bo,vling Al~ys: 
Clfl_ssiflcalion and Capacity, 5840 
Air Moven1ent, Supply and Distribution, 5842 

Brokerage Board Rooms: 
Classification and Capacity, 5840 
Air Movement, SuPply and Dist

1
ribution, 5851 

Cafeterias: 
Classification and Capacity, 5840 
Air Moverii.ent, Supplj.Y and Distribution, 5842 

Capacity and Arrangement of Insta!Jations, 5822 
Churches and Chapels, (See Places of Assembly for Worship) 

Chimneys: 
!{eight and EfTecth•e Area, 5867 
Clean-Outs, 5867 
Smoke Flues in Vent Flues, 5867 
Smooth Inside, 5867 

Class Rooms, (See School Rooms) 
Ctoak Rooms, (See Wardrobes) 
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Classification and Capacity, 5840 
Air Movement, Supply and Distribution; 5842 

Contamination of Adjacent Areas, 5824 
Controls, 5823, 5841 
Corridors: 

Air MoVement and Supply (Schools), 5845 
Corridor Venlilfllion, 5871 
Penal Institutions and Places of Detention, 5855 

Dance Halls: 
Clpssification and Capacity, 5840 
Air Movement, Supply and Distribution, 5842 

Data Required, 5820 

Definitions, 5810 
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Deflectors, 5870 
Design: 

P!µns, Specifications and Data, 5820 
General Requirements for, 5822 

Dining Rooins, (See Banquet.Hall$) 
Domestic Science Rooms, (See Vocational Instruction Rooms) 
Dormitories: . 

Cl,assification and Capacity, 5840 
Air Movement, Supply and Distribution, 5854 

Duct, Definition, 5800 
Ducts: 

Air Velocities, 5869 
Construction, 5869 
Design, 5869 
Gauges Required, 5869 
Gravity -Outlet, 5869 
Horizontal Runs, 5869 
Insulation, 5869 
Metal Ducts, 5869 
Separate Vent Duels, 5869 
Tern1ination of Outlet Ducts, 5869 
Underground Ducts, 5869 
Uses, 5869 
\Tent Ducts Above Roof, 5869 

Exhaust Systen1 of Ventik1tion, Definition, 5810 
Exhaust Systern.'>: 

Clean Discharge Required, 5824 
I\'lotion Picture Booths, 5843 
Scparnle Syc.tcn1s Required, ;l846, 5848', 5849 
·rempered Air Supply, 5824 
Where Required, 5824, 5846, 5853 

Existing Buildings, Applicalion, 5800 
Existing Building, Definition, 5810 
Faclories: (See Places of E1np\oy1nent, 5853) 

Classif1cation, 58,10 

F:-HlS: 
Gravity By~Pass, :1868, 
Location, 5868 
Quiet Operation, 58()8 
'l'ype and Capacily, 5868 

Final Tesls, 5824 

"F'ire Protection, 5821 
Foundries: (Sec Places of E1nploy1nent, 585:~) 

Classil1r,alion, 5840 
Fundamental Datu Required, 5820 
Funeral J[nrnef.: (See P\act~f> of Assen1bly for \Vorship, f)8it4) 

Cl:i.s:;ilic;1tion, 58,10 
/ 
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Furnaces: 
Fan~Furnace Installations, 5864 
Gravity By-Pass, 5868 
Gravity Systems, 5864 

Garages: 
Air Supply, 5852 
Classification, 5840 
General Requirements, 5852 
Repair Areas, 5852 
Scope of Requirements, 5852 
Storage Areas, 5852 

General Offices: 
Air Movement, Supply and Distcibution, 5850 
Classification and Capacity,@840 

Grr.vity Direct-Indirect Systems Prohibited, 5824 
Gravity Outlet Ducts, 5869 
Gravity Supply Systems, \Vhere Prohibited, 5841 
Gravity System cf Ventilation, Definition, 5810 
Gymnasiums: 

Air Movemt,nl, Supply and Distribution, 5842 
Classification and Capacity, 5840 

Heat Lo.~s Calculations Required, 5820 
Healers, Connection in Battery Form, 5862 
Heating Calculations, Basis of, 5822 
Heating Surface, Definition, 5810 
J-Ieating System, Definition, 5810 
l"J ospitals: 

Air Jvlovemcnt, Supply an<l DisLribution, f>8:>:1 
Classification, 5840 

I Jun1idil1ers: 
Automatic Control, 587:3 
Capacity, 5873 
Location, 5873 

Inlet, Definition, 5810 

Inl{'!s: 
Elcvatcr Shafts and Stairwells, f187 J. 
Floor Inlets Prohibited, 5841 
Gravity Systems, 5871 
G-rilles or DiITuse~s H.equired, ;i871 
Lockers, 5871 
Number and Arrangement, fl871 

Inlet Air 1'cmpcralurc, 5823 
Instructir,ns for Operation, 58'2fi 
Insulaticn c,f Ducts, 5869 
Insuhition of Pipes, 5871 
J a<'.keted Stoves: 

Location, 5865 
Outside Air Intaki>., fi86fl 
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Shields, 5865 
·vents, 5865 
Where Permitted, 5865 

Jails: (See Penal Institutionl'!) 
Kitchens: 

Classification. 5840 
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Exhaust Ventilation Required, 5849 
Hoods, 5849 
Minimum Air Movement, 5849 
Scope, 5849 
Separate Exhaust Systems, 5849 

Laboratories: 
Classification and Capncity; 5840 
Commercial (See Places of En1ployrnent, 58b3) 
Instruction and Research, 5846 

Laundries: 
Classification, 5840 
Special Exhaust Systen1s (See Places of E-1nployaient 5853) 

Lecture Halls:, ' 
Air !\1ovement, Supply and Distribution 5842 

. Classifica.tion and Capacity, 5840 ' 
Library Reading Roo1ns: 

Air Movement and Supply, 5845 
Classification, and Capacity, 5840 

Library Stack Rooms, Classification, 5840 
Locker Rooms: 

Classification, 5840 
Combiriation Rooms, 5847 
In_ ~onjunct~on 'vith Bath.and Swimming Rooms, 5847 
Muumum Au Movement, 5847 
Scope, 5847 
Ventilation ·Required, 5847 

Lodge Rooms: 
Air fvfovemcnt, Supply and Distribution 5842 
.Classification and Cap~city, 5840 ' 

rvtaintenance and Operation, 5825 
Mechan~cal Supply Systems, Where Permitted, 5841 
Mechanical Sy:;tem of Ventilation, Definition, 5810 
Motion Picture Booths: 

Air Supply, 5843 
Classification, 5840 
Exhaust Ventilation, 5843 
Scope, 5843 

New Bu~ldings, Application of Code, 5800 ,, 
New Building, Definition, 5810 
Occupancy Classifications, 5840 
Occupied Area, Definition, 5810 
Offices, (See General Offices) 

\) 

Operation of Systems, 5825 
Outlets: 
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Elevator Shafts and Stairwells Prohibited, 5871 
Gravity Systems, 5871 
Heal, Smoke, Gas and Odor Removal, 5871 
Location, 5841 
Number and Arrangement, 5871 

Outlet, ,Definition, 5810 
Outlet Ducts, Termination, 5869 
Outdoor Openings, Definition, 5810 
Outside Air, Definition, 5810 
Outside Air Intake, Definition, 5810 

Outside Air Intakes: 
Accessibility and Cleanliness, 5860 
Height Above Grade, 5860•1 
Location, 5860 
Protection from Weather, [1860 
Screens, 5860 
Size of Openings, 5860 

Outside Air Supply, 5841 
Overnight Lock-Ups, 5855 
Penal Institutions and Pla,ces of Detention: 

Air Movement, Supply and Distribution, 5855 
Classi~ce.tion, 5840'r 
Overnight Lock-Ups, 5855 
Scope, 5855 

Piping: 
Expansion and Contraction, 5874 
Insulation, 5874 
Sizes and Arrangement, 5874 

Places of Assembly:'/ 
Air Movement, Supply and Distribution, 5842 
Alternate Service and Capacity, 5842 
Classification and Capacity (See Particular Use), 5840 
Playrooms, Rural Schools, 5842 
Scope, 5842 
Stages, 5842 

Places of Assembly for Worship: 
Air Movement, Supply and Distribution, 5844 
Alternate Service and Capacity, 5844 
Classification and Capacity, 5840 
Scope, 5844 

Places of Employment: 
Air Movement, Supply and Distribution, 5853 
Classification, 5840 
Scope, 5853 
Sp€.cial Exhaust Systems Required, 585~ 
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Places of Vocational Instruction and Research: 
Air ~ovement and Supply, 5846 
Classification and Capacity, 5840 
Scope, 5846 
Separat~ Exhau:;t Systems, 5846 
Spe<;:ial Ventilation, 5846 

Plans: 
Approval of Changes, 5820 
Design, 5820 
Information Required on, 5820 
Kept at Building, 5820 
Required in Duplicate, 5820 
Submission for Approval, 5820 

Playrooms: 
Air ·~ove1!1ent, Supply and Di. tribution, 58·12 
Class1ficat1on and Capacity, 5840 
Rural Schools, 5842 

Printing Establishment~. Classification, 5840 
Public Building, Statute Definition, 5800 
Radiation, Direct: 

. Reces:;ed or Elevated, V..'here Required, 5872 
Shields Required, 5872 . 

Recirculation, 5841 
Refrigerants: 

Classification, 5875 
Refrigerants Prohibited, 5875 
Scope, 5875 
Uses, 'Vhere Permitted, 5875 

Restaurants: 
Air Movement, Supply and Distribution, 58'1-2 
Classification and Capacity, 5840 

Retail Establishments: 
Air ~ovement, Supply and Distribution, f>851 
Classification and Capacity, r)8'10 
Scope, 5851 

Safety Deposit Vaults: 
Classification, 5840 

School Auditoriums: 
Air Movement, Supply and Distrihution, 58-12 
Classification and Capacity, 5840 

School Rooms: 
Air Move1nent and Supply, 5845 
Alternate Service and Capacity, 58115 
Classification and Capacity, 5840 
Scope, 5845 · 

School Shops (See Places for Vocational Instrut·tlon and Re,;earch) 
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Skating Rinks: 
Air Movement, Supply and Distribution, 5842 
Classification and Capacity, 5840 

Specifications: 
Information Required, 5820 
Submission for Approval, 5820 

Stack Heaters: 
Accessibility, 5866 
Diaphragm Required, 5866 
Location in Flue, 586{) 
Minimum Grate Area, 5866 

Stair \\'ells, Not lJsed for Ve.ntilating Purposes, 5871 
Sunday School Room.~, (See Places of Assembly for Worship) 

Swimming Pools: 
Classification, 5840 
Minimum Air Movement, 5848 
Separate Exhaust Systems, 5848 
Ventilation Required, 5848 

Taverns: 
Air Movement, Supply and Distribution, 5840 
Classification and Capacity, 5851 

Temperature Control, 5841 
Temperature. Dry Bulb Required, 5824 

Temperature, Inlet Air, 5823 
Temperature Zone:;;, (Map}, 5822 

Tests Required, 5824 

Theatres: 
Air Movement, Supply and Distribution, 5842 
Classification and Capacity, 5840 

Theatre Lobbies: 
Air Movement, Supply and Distribution, 5842 
Classification and Capacity, 5840 

Th(';atre Lounge Rooms: 
Air Movement, Supply and Distribution, 5842 
Classification :-ind C:-ipucity, fl840 

Toilet Rooms: 
Classification, 5810 
Minimum Air Movement, 5848 
Scope, 5848 
Separate Exhaust Systen1s, 5848 
Ventilation Required, 58'18 

Velocities of Air, 5869 
Ventilation, Definition, f)~lO 
Ventilation System, Defiriition, 5810 
Ventilation Systen1s Required, ~824 
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Vocational Instruction Rooms: 
""Aii:.Movement and Supply, 5846 
Classification and Capacity, 5840 
Scope, 5846 
Separate Exhaust Systems, 5846 
Special Ventilation, 5846 

Volume Dampers, 5870 
Wardrobes: 

Classification, 5840 
Combination Rooms, 5847 
Minimum Air Movement, 5847 
Scope, 5847 
Ventilation Required, 5847 

Wards: 
Air Movement, Supply and .Distribution, 5854 
Scope, 5854 


