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STATE PUBLICATIONS COVERING LAWS RELATIVE 
TO BUILDINGS AND BUILDING WORK 

fssuecl by the Industrial Cou1n1ission 
Building Code 
State Electrical Code 
Elevator Code 
Boiler Code 
Industrial Lighting· Code 
General Orders on Existing Buildings 
General Orders on Safety in Building Construction 
General Orders on Fire Prevention 
General Orders on Sanitation 
General Orders on Safety 
Refrigerator Code 
General Orders on Spray Coating 

State Board of Health 
Plu1nbing Code 
Code for Rural School Privies 
Rules for Sanitary Care of Schools 
Construction and Operation of Slaughterhouses 
Sc,vage Syste1ns for :H'arn1 Ho1nes 
V\Tisconsin Wat01'\.VOrks se,vage and Refuse Disposal Code 
Public Co1nfort Station Code 

Departn1ent of Public Instruction 
Rural School Require1nents for Special State Aid 
Fire Protection and Safety in SchOQJs 

Any of the above bulletins will be furnished or sent on request, 

CONSULT OR WRITE RESPECTIVE DEPARTMENTS 
AS FOLLOWS: 

1. Building Construction, Safety, Sanitation, etc., Industriri.l 
Comn1ission. · 

2. Schools, Assistance in Layout, Econon1y and Adn1inistration, 
Supervisor of Buildings, Departincnt of Public Instruction, 

3. Electrical Work, Industrial Lighting, etc., Industrial Com. 
inission. 

4. Fire Prevention, Fire Protection, etc., Industrial Commission. 
5. Heating Ventilating, etc., Industrial Con1n1ission. 
6. Plun1bing, State Board of Health, (Phnnbing Division). 
7. Water Supply, Sewag·e Disposal, etc., State Board of Health. 

(Plumbing Division). 
8, Industrial Waste, Sanitary Engineer, State Board of Health. 
9, Asylums and Places of Detention, State Board of Control. 

10. Food Industries, Special Sanitary Require1nents, Dairy and 
Food Co1nmission. 
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HEATING AND VENTILATION CODE 

lNTRODUCTTiON 

During the past several yearn general requirements on ventila
tion of public buildings and places of employment in Wisconsin 
have been enforced as a part of the Building Code and of the 
General Orders on Sanitation, issued by the Industrial Commis
sion. The Building Code became effective on September 15, 
1914, and the ventilation requirements therein were amended 
only in minor details prior to July 6, 1923. 

The General Orders on Sanitation became effective on Feb
ruary _20, 1913. The ventilation requirements contained therein, 
Orders 2000 to 2017, inclusive, were amended in 1921, effective 
July 19, 1921. The revised general ventilation requirements 
are contained in Orders 2000, 2010,-2011, 2012 and 2020 to 2025 
inclusive, are still in force as applied to all places of employ
ment. These requirements have been reprinted in the Appendix 
to this Code. 

In the fall of 1922, -the Industrial Commission appointed an 
Advisory Committee ·to assist in the preparation of a reasonable 
code of standards of heating and ventilation for public buildings 
and places of employment in Wisconsin.· The personnel· of this 
committee is•as follows: · 
C. E. Bronson, Ke-waunee, 1llinois, Representing the American Boiler 

Manufactitrei·s Association. · 
Dr.. H. E. Dearholt, Mihvaukee, Wisconsin. Representing the Wiscon-

sin Anti-Tuberculosis Association. 
G . .T. DeGelleke, Milwaukee, Wisconsin. Representing the Wisconsin·, 
. · Cha'pter of.'Amerloan Institute' of Architects . 

. HenrY Hotton, M~lwauke53, Wisconsin. Representing the National 
BOliler .aifd Ridiator, Mariufacturers Association. 

·Prof. G. L. Larson, College of Engi.neering, University of Wisconsin, 
- Madison, Wisconsin. 1 • 

· Sariluel R, ·Le-Wis, Consulting Engineer, Ch~oogo, Illinois. 
-*Len F. Sargeilt~ Walisau, Wisconsin. National Hefl.ting and ·venti-

_Iatiug Q_orripanY:.- , 

• A.Qpoinfed following d~ath of H. L. Williams, l,iilwaukee, American 
Foundry and Furnace Company, who was a member of the o_rlglnal com-
mittee._ · 
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H. W. Schnildt, Sta-te i)e:P.artri1ent of P-ublic instru-Qtion, :Madison, 
- Wisco·nsit~. · · · .· . _ 

E. Worthing, President of BayleY Manufacturing Con1pany, :Milwau.:. 
kee, Wisconsin. · · · · · 

-·* *R. _A. -Small, -Velltilation Engineer, Industrial Co1nmlssion, - Madi· 
son, Wisconsin. ~ . _. _ . -

W. C.-Mueh'lstein, Building-]J_nginee_r, Indtistrial CommiSsioll, .Madi· -
son, Wisconsin. · 

The Heating and Ventilation Code Advisory Committee met 
regularly, averaging t.wo meetings per' month, for the pm'pose 
of pl'~paring a-Heating and Ventilation Code. The work of the 
committee. was submitted to the public for criticisms and sugges
tions in public hearings held at Eau Claire, Oshkosh, -Milwaukee 
and Madison, in February 1923, The Heating and Ventilation 
Code ·as revised by the· committee on the basis) of the. public. heal'
ings was adopted by the Industl'ial Commissio1i on J.uly 6, 1923, -
and became effective- A]1gl[st 19, 1923. In the enforcement of 
this code following its adoption by the commission it Boon became 
evident that there was some dissatisfaction as to the reasonable, 
i1ess of- some of _the·- requireme11ts. Publica.tio11 was,_ ·tne-refore, 
postp01ied and the. code was placed in the hands of the Advisory 
Committee for further consideration. The Tevised code' as finally 
suomitted to the commission, ;Vith recommendation for adoption, 

· is the result of a conscientious ·effort to de,;ise a reasonable and 
beneficial standard of heating and ventilation of.public buildirigs · 
and places of employment. This Heating and Ventilation. Code 

_ \vas adopted by .the commission on April 8, 1925, and became 
effective May 14, 1925. 

AoMr:Nrs·.rRA'l'ION 

The Heating and Ventilation Code will be enforced in coopera
tion with local officials; who are required by Jaw to enforce all 
orders of 1:.he commissio11 i,vhich are germane-'to their respective 
duties (Section 101.28 of the revised statutes). With the State 
Heating and Ventilation Code as a foundation, city ordina11ces. 
may go--mo1;e_i11 detail,_if-desired-, or may contain more strli1gent 
requiTernents than the State Code, but in every case the State . 
Code. requirements are required to be enfoTced as a minimum. 

'I'o secure best results plans ~hould be filed with., and be ap
proved oy, the city buildiQ.g inspector, as now obtains inthe re-
"'-----.. 

"'*--Resigned -Sept. 30, 192(, 
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quirement for the submission of building plans and the obtain
ing of.a building permit' in the cities of ·Appleton, Beloit, Eau 
Claire, Fond dl[ Lac, Green Bay, Janesville, Kenosha, Manito-

:_woc, Milwaukee,_ Oshkosh,. Racine, Sheboygan, Shorewood, Supe
rior, \Yest .Allis. - The requirement for submission .of plans for 
heating and ventilation il)stallations to the .Industrial Commis-

-_ sioD: for appro·Val is wa:ived_jn:cities 'vhere--.the code is enforced, 
.and plans are.appi'Oved in a rnanneT acceptable to.the Indltstrial 
·commission. Regardless of- the size, all cities should require 
Permits for btiilc1lng construction and equipment, using the State 
-Code as .. a_ nliniin11m-_standai'd i1l case there is no inore restr-ictive 
local ordinance. · 

APPEAL 

. -Any person who consiqeTs any part of the Heating and Venti
lation Code, or any official's-interpretation of the code to be 

. unreasonable, maf appeal tothe cofumission to interpret, ~odify, 
• or suspend t~e same •.. ··(See Sections 101.15,:)-01.16 and 101.17 of 
the revised sta.tutes) . . ·.·· - · . · - - · _ _ 

Th.e Heating a~d Ventilation-Coqe 1\.dyisory Comniittee,eon
sisting ofth.ose name<l abov:ef acts as an advisory committee to 
the commission in a!Imatters pertaining to heating and ventic 

·lation of public n).lildings.arid pfaces of employment. Any per-_ 
son :whoi,s di~satifi.fied with any technical ruling of any inspector, 
-_m~y appeal tg the Heating and Venti!aticm Code. Advisory-_ Coin' 
nnt~?e, w~ose decision will be. submitted to the commission for 
cons1derat1on. - _. , - - _ 
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HEATING AND VENTILATION CODE 

SICCTION .1. DEFINITIONS, 

Order 5800-;..Definitions. 
1. Ventilation ·is the production and maintenance of atmo.s

pheric conditions ·conducive to· health. and.comfort in\loors, with
-. out detrimental. drafts, by means of inlets and outlets in conjunc

tion with. gravity or mechanical means of moving air. 
- 2. A ventilation· system is any combination of building con-

, structio1i, nia_chinery, :devices or equipment, so proportioned, ar
ranged, installed, operated and maintained as to secm:e with 
normal operatfon- the standard of ventilation reql;ired 'by this. 
code. · -

3. A heatind system is ahy combination of building construc
,tion, maChinery, d0vices or equipment, .so prop:OrtiOned, arranged, 
installed, operated and maintained as to. produce and deliver in . 
place- the required amount and character of heating service. _ -

4. A gmvity system of'ventilation is any ventilation, the prac
. _tical effectiveness of which depends wholly upon atmospheric 

conditions, Such as relative:de~sity, temperature or wind motio11. 
5. A mechanical system. of .ventilation is any ventilation, ex

haust or heating, system, the effectiveness of which depends upon 
the operation of power-driven equipment. 

6. An exhaust system. of ventilation is any combination of 
building construction, ·machiner:Y, devices or equipment, So pro
portioned, arr·anged, maintained ai1d operated, that i1oxious 
gases, dusts, fumes, vapors, vitiated air, or other materials inju
rious to health, are effectively withdrawn from the bre.athing 
zone of.employesand frequenters. 

7. Air siipply is the supply and appropl'iate distribution and 
disposal of the air required for ventilation. 

8. JJ'i·esh air: is air that is stimulating and. refreshing and 
which is free· from contamination of any kind in proportions 
detrimental to th.e health or comfort of the persons exposed to it.· 

- I,. 



10 J NDUSTRIAL COMMISSION OF WISCONSIN -

9. -The fresh ,,,-,,. intake includes the ducts and out-door op.en •. 
ings through whicih outside air is admitted to a ventilation or 
heating systeill. 

- -10. An i1ilet is a· duct terminal or -a11 open-ing· in a rooIT! 
through which the air. supply enters the room, and shall be 
understooc) to mean and include ·01ily those inlets which· are 
definitely and specifically provided for such purposes. 

11. Ai1 O'l(,tlet is a duct entra11ce, or an opening from a room, 
through which the vitiated air leaves the room, and shall be un
derstood to mean and include only those outlets which are. defi
nitely and specifically provided for -such purposes. 
· 12. A duct is any, pipe, flue, channel or housing; used or_ in

tended- to b_e used, fO:i> the conveya11ce of air-, ga~es or entraine4 
materials pertaining to a heating. or a ventilation system. An 
underground duct is' any duct wholly_ or in part beiow the sur. 
face of the grourid adjacent_ to the duct. -

13. Out-doot open#igs are th_osc openirigs in outside -walls _ 
"

1?ich are arranged' and· equiJ>pCd i1i-_such man11er as to_ .be e~Sily 
operated and accessible for manipulation. 

14. The term he<tting stfrfocc applied to-boile·l's, shall be un
derstood to mean and include the total wetted area _between 
vate1inc and n@~al water line, exposed to combustion of fuel. 
or-il1-intimate. contact ·with flo1ving Coinbustion. ga_Ses on one side 
and ,vater 011 the -other side. 

The-tem1 heating surface applied to fumaces and stoves, shall 
be understood to mean and include only the total area 0£ air 
supply surface between grate line and' smoke collar, exposed to 
combiistion of fuel or in intimat<> contact with flowing combus
tion gases on one side and flowing air supply. on the other side, 

15. A11 occiipied area is-any_room, area: .or·-enclostire, th8·_n0r~ 
·mal use of which invoives actual 01' intended .bccupancy by orie 

- - ' - -- - . -

Qr_ ni9re: persons. _ _ _ _ 
16. The tei•m existing biiilding used in this code sh~ll lie unc 

derstbod to mean and inelude buildings, additions thereto, and . 
a_lterations thereof; structurally completed, or for 1"1J.ieh com" 
plete plans have been approved by the Industrial Commission, 0:r 
its authorized loc-al i•epresentative, a11d --.Col)strilction_ is in P~rog~ 
ress, prior to effective date of this code. _ _ 

17. The term nei~ building used in this code shall be under
stood to mean and include buildings, additions thereto, and al-

- ' . . - ' . - ,, . 

0 

1,1 

terations thereof f~r which complete plans ha;,,e not _been aP" 
· Pi·O~ed ·-by·:th~--i~du.St1~ia1-:_COmilll13sion,_ or constrUction i~- not i1t 
prdgress, prioi· tO the effectiye date of -this c~de. . . - ' - - -.. - ,. , 

SEQTION 2. SCOI'E Ol<' HEAT~G AND VENTILATION CODE. 

Order 5810:-Scope _of Code. . 
1. Public Bui)dirigs and Places of Employmel)t. 'l'he prov1' 

sions .of this .code shall apply to all buildings used, or to be 
used,· as pla~es of emp!Oyment or as public buildings, as .de

. - - fined by statUtes. 

2. New Buildjngs, . _The provisions of this c'ode shall apply 
to thil he~tiftfaJid to fhe vei1tilation of all ri.ew buildings. _ 
-. 3. Ji)xisting l31i1ldings. 'fhe provisions of this code shall ~p
p!~ _ i~' aU neCessary-. alter~tions or impro".ements in_ existing 
lmildi11gs

0 
other thaii exi~ting places of inilnstrial employment, 

No1;e: - -~3"ee·::---c}6ue·~;a1 ~o-rd~I!S- on s_init"ation "for TequJr~me·nts per-. 
,tai;p_i_ng . to _.eXi_s'ting- __ piaeeS- -of ind-u_strial- einpl9yment. · . . 

4. Change in Use ... The provisions of this code shall apply 
to every builqing, or portion of a building, devoted to new 
use- for . whiCh-the req-Ui1·ements l1nder this -code are in any 
way~ ~ore- stririge~t-- tI~an tl1e reciu,~r-~ments Covering the -pr_e_,. 
viO-us u'se~ ~ 

SECTI.ON· ?_- 'tlENERAL_· REQlTJREl\IEN-TS. 

Order 5s~~:E'lans, Specifications a.lid Data. 
1. Design and Prepafati-01,1 of Plans. _All plans and data for 

heating a11d for yenj;ilatiori shall be designed and prepared by 
competent"d'esigners, · - _ -

2. Approval of. Plans and Specifications. - Complete - plans_ 
. fo1'heating· and'for:Ventilation; together with the specificatious 
- aJ,>plyirig t6•co11tracts for_ t]le work involved, for- all. theatres, -

assembly halls, .schools, colleges, academies,. apartment houses, 
· hp tels, and places .. o:I'. d~tention, and for an factories,_ office 

_and ·mer~aritile buildings, having floor or roof spans greater 
-than 30 feet,. 01' which are more thantwo 'stories high, _or -
which' a-re: two stories high and are more thitn 5000 squa1'e 
feet i(floor atea at the _second floor level, shall be submitted 
tci the Industrial ComniissioJ:t for. a·pproval. Approval shall be --

-- ohti\iqe,J_ h~fore affected \v-~rkis co1nmenced. · 
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Exception. In cities where plans are examined, and _build~ 
"ing permits are issued, in a manner· approved by the I11dustri:;1.l 
Commission, this requirement does not apply. 

3. Plans Required in Duplicate. All plans for heating· and 
for ventilation shall be submitted in duplicate. 

Note: Extra coptes of plans may be filed for approval stamp but 
they should acco1npany the duplicate plans. 

4. Approval of Changes in Plans. If after having been ap· 
proved by the Industrial Con1n1ission,_ plans or specifications 
are changed in any respect covered by this code, snch changes 
shall be submitted to the Industrial Commission for approval. 
..'-\.11 1vork shall be executed according to the ap1Jroved planR 
and s:Pecificatio1;i.s,_ or 'the approved ~Iterations. 

5. Approved Pla1is Kept at Building. A complete set of 
approved plans and specifications showing identity of approval 
shall be kept at the building at all times during building con
structio11 an·d installation of equipment. 

6. Data Required on Plans and in Specifications. 'l'he lines, 
data and infor1nation shown on plans for heating syste1ns and 
ventilation systems sub1nitted for approval shall be reasonably 
permanent, clear, lc-gible and complete, and shall include all 
details and data n~eessary for review of installation, such as:-

a. B11ilding; name, type, location, on each sheet. 
b. Ov;rner; nan10, on -each sheet. 
c. Architect; name, on· title sheet. 
d. Engineer or Desig11er; · i1ame, on each sheet. 
e. North points on general plans. 
£. General plans, including attic and roof layouts. 
g. General plan dimensions and height of all rooms. 
h. Intended use of all rooms. 
i. 'l'hickness of walls and type of constrnetion. 
J. Vertical sectio11s and elevations necessary to sho,v ·profiles 

of installation.· 
k. Sizes·a11d continuit;y of all ducts a.nd flues. 
L Location and type of all principal units of equipment. 
m; Chimney size, shape and heig·ht above primary grate of 

heater. 
n. Specifications shall be properly identified with plans. 

7. Special Data Required. All plans or specifications sub
mitted for approval shall. be accompanied by data sheets giv
ing the amount of radiation ·calculated £or each room on direct 
radiation installation, amount of air and delivery temPeratnre 

'.~~;~~t~J~j~~~!H~-J~t,~f i 
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~1l[~ R~~lll11fl!~~~~~~i;llt. £~ 
'!f,ffr" · · /r .:;!im9irrir;'of'jti\'(jrecVr~diatio:r;i~<"nd otlier data needed to .JJ1d15e · · 

_ ··c~··.'..r .. :.~.·.•.·.· .. · ... ··.:.·.'.· .. ·'·:.c•. . ~~~{~apa~~tj'.ia~d''.pei;fqrfu,iiµce .of ariinstallation ... There. shall 
. ''. .. also, b

0

~•$trrltished 'a statement of slzes and ratings of boilers> 
"''"'°'·' ' fnr!lac~s \a~d •other ;h~aters; .:Eans and all other equipment ... 

·1r.·.•,· .. ·;·.······.···.·.:: •.• ~ .•.•. · .. ·.·.······.·····:.• .. ·······;····~·.···.~ .. ·• , · ~ft~ncf i~~~f~~:t~;!~~~f:~la~~::.issi011 shall be .furnished ;:: _ ::' · __ ._:N~te:·~:-.:T.ypj~al-_-fo~lt)s_ fQr_. pre~e~iing. t~e- ahove _infa:rm_~tion may-
;_-- _be."_obtaine~:'_~I;O'Jl\ the· I~d-U:stri~l Comri:u_ss1on. 
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• · · ·· ti>Jn1i;ig .to'. ~s1gi1 ·i>n 0pera ion o eqmp,men .... s. a . . e G : · 

. .i-·.·····.-·.··_.· .. ··.:· •. · .. ·.·•···· ... ·.•.·••··.·.· .. ··._.·-· .• •· .••. ·'. .. '· .. · •.. • .• -··· .... ·.·· .. ·•.·.··,•.· ... ·•.· .. · .• · •. ··.··._· .. · .• ·•. ·with the 'IiidPiitrlil,l /)qllil)lission bY manufacturers . before such · · .. ·• .... ··.· equil'menJ)s )ns~iilled or 11sed. ·.. - . .· . 

:.;-:-·-

· • O;der.5.s~l. ·A.riri;ll~µt i>!'evention and Eire .l'r<itection. 
1. Gua~;ds . ..:j\11 mechanical apparatus . shall be guarded ;11 

compliance :w'ith<'!e~el·al .Orders on ·Safety iss,ued by the In:. 

dustrfal .C!?rn1ll1ssiori. . . ·, • . · .. . . ·. . . · • • 
2. FireJ.'rotectibn; •'All installations under thi.s code shall. 

c~mpJy witit_t4i :.Iit<lca~t,io1ra,~xere11nfrements· of·· the . Tndns-.· 
trial CommissiQffto reduce n:r'e;hazards, . . 

N ottJ: __ -_-fhe;:-fOf1bw~ri·g;,_:~~-~<_:~E}fe;enc_~·s·_o-to : :{he-· Bu,il_dlng-_. -Code __ :a;Jld i 
El_e'cti·Jc_~L. Co_d€3;:' 'v-hicli-:coP.t¥ll'. .gener_al :.s'aft;!ty- and-· fire ·pr,otectton_·-·re.:,:.-: 
<iuirements:· . .-:,.---_.-·-:·· _ _._ <---.-._-:. __ -- <~ __ ---:- - - · 
:.·- -M_8.s_Onl;Y:·':'- Ch~mltey~;-_:~#s.tr·uction.- Order_s_. Q 218-2 3-:·_ill-Clusive. 
-.-:_.Metal:lic ,_-:Chimlle-Ya,·,.Co:Ustru_c_tio'n, _O_rder 52~-2._. Siµol_re __ PiPe_S .. 
Oider.521~; >' : ·< , ' .' · · .... · :· .. . . ·. ' 

· Du,Ct"s;_ --Gen-era1: Consti-µct'roll-._ ·-:orders _52_15-:J.-7,_ i_n~Ius~ve. 
G_roundin_g::-of: ·_:ri.fqcli~_nerY_. :. OrderS .,103-3, 10_34_, -1.0 35, 1-313 and.-'-

14-06, Jn:,'fl1e>·Sfate __ -:mie_ctriCaL:C'o'd0 . .-.. ·. '" 
-H-eater.8/--Lo(lation. :_Orders.: ~-2_10_- ~I;l.d-_5527. 
Heaters~ ~r_b·e Protectipn._·.,-: Orders_ 5210-14 irtCiusive. 
Heater Rooms .. _Orders-_5_5_27, 5-617-,_·5720. 
Piping, Fire· P_1;ot~c_tfon. 0rd_er 521-4. · 

Order .5822-Design; . 
· 1. Adequar;y: AlJ · .heating and ventilation ·installations 

shall be designed,· .fostalled, maintained and operated ado- · 
qu~te. for the ·service reqµired by this code. 
· 2. Ca:p~clty and Xrrangenrent. The calculated capacity and 

the arrange~ent .ofaU i.nstallations for i·equ'ired heating .and 
fo,, ventilati?!1 shall be based, upon sirrmltaneous. service to 
all parts. of. 'the Qllildlfrg', 'lJn!ess other,vise provided iri this 
cod~.· · · · · · · · 
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. 3. ·Basis. fol' Heat Calel1laticius. In the accompanying· i:nap · 
. 'the state has been divided fato tiuee zones of coldesf weather 

temperatures. recorded fo'r incl~1ded localities hy the . lJ, S. 
Weather Bureau during the last ten years. ·Maximum heat. 
1osses for a heating system shall be calculated on the basis 
of cold weather temperature not m.ore than 10 degrees Fahr
enheit warmer than th-e zone average of the zone in which the .in-
stallation is located. · · 

4. Provision for Cleanliness. All parts of installations and · 
equipment. which house or handle air used for ventilation pm· 
poses shall be designed so as to facilitate sanitary mainte-
n~e ili-~ · 

Notes: 
1. Sheet Metal Ducts. Sheet n1etal ducts should be provided 

with plenty of clean-.outs so that the piping' system can be cleaned 
by operation ·or fan or hrtrid-tools. By placing a. clean-out·at 9r near 
each ho.rizontal or vertical turn, ·at or near the points of minimum 
normal air pressv:re and travel, it is often possible by closing most 
or -all of the normal -discharges and o_penting individual clean-outs 
in turn, to cause enough extra fio\v of air to remove :ffiuch of the 
dust- and dirt that has settled in the pip_ing syste1n ·under ·normal 
operation-conditions. In this connection _it 'is generally ad-Visable to 
ins_ert a stop in the. pipe-beyond the- _opened clean-out. Hand-tool 
S\V!lbs are som.etimes_ used for cleaning otherwise· difficult. parts· in 
dUcts. · 

2, :t\{asonry Ducts. Horizonta-1 masonry ducts should be con
st1~ucted, arranged and eqtiJi.pped for \Vashing down \Vith hose wa
ter, and -large ones should be· pr6vid8_d ·with sufficient illumination 
tO fa_Cili'tate both cleaning_ and inspection services. 

Order 5823-Air Supply. 
l. Uncontaminated Source. 'l'he fresh air shall be taken 

fro1n _a relativeiy unc~n1tall1lnated source outside- of the 
building. 

2. Maximum Inlet . Temperature, · 120 . Degrees Fah1·enheit. 
The calculated room inlet temperature of air used for heating 
a1id ventilation purposes shall not exceed 120 deg1'ees ·Fahl'· 
enheit c unless approved in wi'iting by the Industrial Com
mission._· 

Note: _In gravity systems _it ·its intended to bas.e: tJ;ie-healer =ca
pacity, arrangement and control upon il1let 'temperatures -not- -ex
c.eeding 1'20QF, although in practice it may i;i:Ometime-s he··necess-ary 
to· heat the air to higher temperatures in order to dl'ive it into the 
room. 

3. Control. Adequate control of temperature and other 
conditions and effects of heating aµd of ventilation, shall he 

( .) .·.·.(o. 
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MAP OF WISCONSIN SHOWING COLDEST TEMPERATURE 
··.ZONES. 

ZONE AVIDMGE OF- COLDEST 'TIDMPIDRATiJRE RECORDED FOR: EACff 
ZONE ARE AS FOLLOWS: 

ZON~-1., .... , ....• ,, .-, ........ ; . ,42° -BELOW ZERO F. 
ZONE.2.-.-.•.••....••.............. 34° BELOW ZIDRO F 
ZO:r.;j"E -3.:.,-;_ •••• ,.,, ••• .-. ~·., •• , ,_,, ,24n BELOW ZE}RO T: 
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provided and maintained and :operated for·all heating'and all.·· 
ventilation systems.· · .. · 

· 4. RecirculatiOn. Where the design, equipment and 'eontrol 
of a ventilation system in all parts aild as a whole· is such 

·as to -p1~omOte, encourage . and reasonabl;y assu1•e c.CinsiSfenf 
'. 6peration, recirculation will be permitted as follows: >: ''·.· 

(A) 50 per· cent recirculation, during· occupancy; £row :oc· · 
cupied areas having no other contaminati6n than human tie
cupancy, without special cleansing devices other than s~reeris 

·at intakes; .· · · ·· .. · .· .· .. · , · . · · 
(B) 75 pe11 cent recirculation, during oncupan.~y, from ·oc· 

c11pied ·areas ha.Ying 11_0 poiS_o_nolis Or :illjul'io_11s-C6ntaminali_on, 
where an effective approved· .dust eliminator is operated in 
the air supply circuits; . . . . . . · 

(C) 100 p~r centrecirculation wl)ile 'bui1dh1g. is eiitirely 
unoccupied.· . · 

Order 582~Heating, Ventilation and. Exhaust S:ystems_;:_ 
General. · 

1. Heating Systems Required; Adequate and appropriate 
heating· systems shall be provided, maintahied and q)lerated 
for all occupied areas within the scope of this code. · 

2. Ventilation· Systems Required. Ventilation systems shall 
be·provided, maintained and operated. to accomplish req11ired 
ventilation senice for all occupied areas within the scope 
of this . code. · 

- - ! . 

. -NO_t~: This inciu_d_~S-au_ pia:c~s_ Of em~Ioyment 00~-0ccuP~:rl-cy Where 
stnoke,_ gas_, d~st,-. fu:µ:ies;_ st_e·am,- v:apor-,: foul: ai_r, _industrial -p~olscins, 
or other detr1.mental mat_erials, are used, _stor_ed, handled or _ate 
present_ ill the air in suffi_c_ient __ qu-anti-ties to obstruct the _Vision- or 
to be irritati11:g,. or ·to ·be injurious_ t_o the :health, safety- or ·w-elfare 
of_ the employe~ or frE;iquep.ters. · 

3. Gravity Direct-Indirect Systems, Prohibited. Gravity 
direct-indirect systems shall not be considered permissible 
for installation under this code. 

Note: Thi~_ clause is ill.tended to ,prohi-bit the· use of -so-c_alled
direct-indi:_~ct ra.diatbrs wh~reby the ·room air. supply is _supposed 
t? be admitted du·ectly from_ the outside to the .base, and to _be .de~-

. __ livered· .at. th_e top,. of d_irect_ radiator_s- placed in the __ rooms to -be 
served, -w~thout mech~nical assistance__. _ . · _ 

4. Critical Outside Temperature for Gravity Systems. Ap
p1·oval tests of gravity systems shall be i;itade when there ls 
not less than 40 degi·ees ]'ahrenheit difference between, room 
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niotionS; 
aboye the normal seat line, 'where 

above. the floor where seats ai·e not 

E:i<h,:iu~t.jSyJ*ms Requh'ed. Exhaust systems shall be 
p1.,i)vjded,.i;it1iiritained 0,µd ol'erated for 11.ll occupied area~, for 

vat~; tap.ks; _..furnaces, forg-es, salamanders,_ and 
eq1uipniertt processes in such .areas .which produce or 

particles sufficiently li15ht to float in the 
_he_at, O~oi·s, f-i:uiteS;_ Sp_:fay, . __ gas,. oi· smOke, 

uanti1ti<>1i :asto.be' irritating 01:' injurious to \he· health, 
'"''""''ral ventilation systems keep the air in the 

bi·1eai:hi:ng zoue of every employe or frequenter,. pure,. fresh and 
., • - - < 

, . ' 

. ·No~_: Tti€:: iilten,a-ity of.sUCt_io~ ne_Cesstii'-y _:in exhau~t- -systems de
. Pe_Ilds.:on~_iocai con.d.itiorlS to s·uch- .an extent.that- -ho -definite in.tensity 
of sUctt6n--i$.-·sI_1ecified" exce-pt that it shall in ali cases be -m_aintained 
sufficient/to ?-_ccomplish -th-e required ~service, 

' ' 

6. Elxha~stSysteins, Ole~n Discharge: . where necessary, ex
haust sy;tepis sha!L i)lclude adequate. ,dust collectors; 61'>air 
_washe~·s;_- ~f- 9ther'.m,aChilles_,._Contriva~ces-,or ·m_~thod~, -wh:er'ebY. 

,. the . ilischarg~ frirm tl).e 'systems win be prevented from con
taminatii1g the br~athing kone inside the building; 'or beeoiii
ing a rmisance or' )1azard either inside (}r outside the building: 
· •• 7, Te)D.pered ·. Air Supply . for Eithaust Systems. Where 

' ventilatioiUs secured PY exh~uBt methods the. air which blows 
' .in to 1·e~~i!ce that exb:aµsted :from the room shall be appro-

priatefy.tempere<l. · · 
NQte:- Taking ·foul aif out of .-a r.oon1 -is Only part of the -se1;vice 

req uir13d. ---This code requireS-·that air exhau_sted from a:.room- sha,11 
be' repla(:e_P. .with- ade_quate SU-PJIIY _ o'f ah~ _prop6rly -war1ned or ti'eatea·· 
befo1~6)t· is. a!lm!itte'd to the _:r;oom serv:ed, · 

. ' 

8. N'o Contamination of. Adja,cent Areas. All equipment 
and ·systems serving rooms which 'house sources of od'on<, 

,1 fumes,<nO;xi9Us_ g'ase.s1 ~mok_e; -_steain, -dust; spra~1 --01; other :c.011- . 
tarnh1ation,,shall b¢ such as. to .preterit spreading .6i any such 
contamination 1o any other occupied parts 'of the building .. 

9. Final Test Req1tired. The performance of every heating 
· or ventilation h1stallation shall be thoroughly tested and . bal: 
anced in pla'ce, throughout, ,before completion aµd delivery 
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to owner. The performance of ventilation systems shall be 
ha.lanced by meter.ed measurements of air flow at inlets and 
outlets. · 

Note: .1. Smoke Te~t. It is very important t_o make a smoke test 
of an ordinary chi_mney built_ ihto a buildi'ng before accepting it be
ca~se a l~akY,. chimney presents a serious fire hazard- as \Vell ·as 
serxously 1mpailring the usefulnes~ of the entire plant. _An acti_ve 
sn1udge is _started at base of chimney or in the- heater ·and .then- the 
top of ~he chimney i~ closed so that no smoke can escape that way. 
The ch1n:ney and _combustion gas pa$sages should be so tight that no 
smoke will escape ~rQm any. crack or crevice or_ loose joint. 

Order 5825-Maintenance and Operation. 
1. Maintenance, All heating ventilation and exhaust in

stallations shall be maintained ln good working order .. 
2. Sanitary Conditions. All heating 11nd all ventilation in

stallations, equipment, accessories and appurtenances ·shall be 
kept clean and .sanitary. · 

3. Operation. All heating, ventilation and exhaust installa-
tions shall be operated consistently. ' 

Note: I~ _is recoll!-mendBd tha~ c?_ntractors thoroughly instruct 
the operatois of. heating ai:i_<l ventilation systems, and conspicuously 
post :vrttten or illustrated instructions for the efficient and practical 

, op_eration of the plant, before leaving the job._ 
.. It i~ always de.sirable to install recording tnStruments in connec

--ti1on with mecha.n1cal·ventilatio_n systems. Such instruments demon
strate the cons1ste:µcy with which the systems are o:perated A 
recording air pressure gauge, an odometer, a recording ther~o1ne
ter, or even a speedometer, will be comparatively inexpensive and 

· will be .of great assis~ance to adeqp.ate supervision. 
In small school build·ings, printed me_morandu1n pads provided 

near the thermometer, are being used \vith a ren.sonabie measure. 
of success. The teachers ·-are required to make hourly reports of 
thermometer readings for each day of the \Veek. , 

4. Thermometers Required. A reasonably accurate ther
mometer shall be provided and maintained for each 1000. 
square feet or fraction, in all occupied areas having more 
than, 350 square. feet floor area, and shall be easily accessible 
and properly located to show temperature of the zone served. 

SECTION 4. GENERAL REQUIRE!lEN'l'S J<'OR CLASSIFIED OC· 
OUP1\.NOIES AND AREAS. . : . 

Order 5840--Places of Assembly With Seai~s. 
1. Scope, This classification shall be understood to include 

thea'.ers, picture theaters, school .auditoriums (not classrooms), 
P:Ul?hc l_ecture halls, and similar clpse-seated areas us11ally pro-
VIded with seats, whether seats are 11sed or not. · · 

' ·.:'"'> ' ,-.\J 

19' 

2. Ventilation shall be provided and. 
- maintained occupied--~r~as of this --class having a:· seating 

capacity of 50 or more. ' 
3. Minimum Air.Supply. ·The.air supply provided and main-

. tained for occupied areas of this class shall be not less than 3 
cubic feet· per mfoute per square foot of floor area between main 
\valls, no.t inc]uding the stage but including the gross floor area 
of balconies and galleric~. The stage snail be supplied ·with suf
ficient air to equalize the 'air pressure thereat so as to avoid de
flecting the curtain, but this .volume of air need not be in addi
tion to the volume calculated for the ·auditorium. · 

.The air supply for foyers and lobbies used in conjunction with 
occupied s,reas of this class shall be. not less than 2 cubi.e feet per 
minute per·square foot· of floor area .. 

4. Inlet Air Currents. In :ateas. used for fixed occupancy, 
the i\1lets shallbe so located, arranged or equipped as to prevent 
direct inlet air currents from striking the backs of the occupants. 

Order 5841-IVIotion Picture Booths. 
1. Scope. 'l'l)is classification shall be understood to include 

all motion pictl11'e booths other than portable booths. 
. Note:, See order·-55·39 ·of-Building _Code issued by the 'Industrial 
Commission. · 

2. Exhaust Ventilation Required. Exhaust ventilation shall 
be provided and maintained for every occupied area of this 
class, and such exhaust ventilation shall be independent of the 
auditorimn ventilation system. ' 

3. Minlmum Afr Movement. The air movement provided 
~nd maintained. in occupied areas of· this class shall be not less 
than lVz cubic feet per minute per square foot of floor ai;ea in 
booth. 

4. Minimum Size of Gravity Outlet Ducts. The effective 
~rea o\ grav!ty outlet duct~ serving occu?ied ar:as_ of this class 
.Shall be not less-than equivalent to 12 mches ms1de ·diameter, 
I - . - - . . - . 

for each picture machine, unless. adequate approved mechanical 
~xhaust. is provided; and all .such ducts shall extend directly 
to the outside of building. · 

Note~ ·aravity oU.t10t ducts from· picture booths should be· as 
nearly ve'rtical aS p~ssible: 



5. Mecha1iical Exhaust Systems Independent. Mecltanical 
exhaust systems pTovided for occupied areas of this ciass shall · 
be independent of all other ventilation systems in the buildh1g. 

Order 5842-Places of -Assembly Without Seats. 
1. Scope. '!'his classification_ shall be' tniderstood to include 

lodge roon1s, dahce halls, dini1~g and- _ba11q11et rooms,- -Skatii1g 
ri1}ks;_ -gymnasiums, _playroolns aiJ_d· similft~· area$ __ 11ot --ll01.'ID&lly 
provided with seats. 

2. Ventilation Required. Ventilation shall be provided and 
maintained for occupied areas of this class >vherever such occu

. pied_ are~s_ are in, or .are used i11 connectio11 with, scho~l-or col~ 
lege buildings, and in all other cases where the total window sash 
area is less than 10 per cent and the total of out.door opening 
t~ere throug·h is less than 5 per cent of the floor area; respec' 
t1vely, · - _ . . _ 

Note: :VVhere ventilatioll_ is not required, be~ause of excesS ·,vin
- do\V area ancl out-do_o1; openings, _such - Window.: area- and 'oUt,..door 
_?Penings s.hould_ preferably be- all .above g_rade. No \V_indO.w- _0 r out.; 
door open1.ng-·berow grade ·w1H -be- colinted _ unfess t)lere .. is a _-ciea.r 
,space. o_utmde of the 'vi_n_dO'\\'S, having_-_Jvidth -_of .. not less-· than -1 % 
times the ,distance Qelow grade at bottom-of ,v-indow. · · 

· _3. Minimum Air Supply. The afrsupply providedarnfmain
.- tained for occupied< areas of this cla_ss shaiL be not less. than 11/,i 

cubic feet per minute per square foot of the.floor area ser'ved, 
4. -Dii1ing Room VentilatioU:: . Where dining moms and sinil

laroccupied areas are useil. in conjm;iction with adjace11t or near• 
by kitchens or ether sources of objectionable odors, the spread. 

-of such odors throughout the dining rooms shall be prevented 
by _appropriate exhaust of -a portion of the dining r~om air 
through the kitchens or other: somces of odors. -

Order 5843-Kitchens. 
1. Scope; This classification shall be understood to include -

all Occupied areas housing the preparatiOI} of food, .Or other cui- . 
inary operations, in all buildings within the scope of ·this code, 
except areas classified under order 5846. 

2. Exhaust Ventilation Required. Exhaust ventilation shall 
be provided and maintained for every occupied area of this class 
having a floor area_ of more than 100 square feet: 

_ 3. Minimum Air' Movement.. The air movement provided and 
inail.ltained foi· areas of this class, _wherein exhaust vel.ltHation -
is required; shall be not less than: -
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rriimite per square foot of floor area 
liitdumw used jnj;erntit:teµtly' 

per minute per square foot. of floor area 
co_IriIY!.ercoia\ kitchens. 

4. Exhaust Systems Separate. Exhaust systems serving areas 
- ,of this dass_sbalibe kept separate from, and independent of, ~11 

othe_r. services and systems in the building; except in places of 
industrial' employnient. . 
· 5. Kitchens Adj~cent to Dilling Rooms. ·where areas of this 
-cia~s ai'e _iocatecl · adjace1it to dini11g roon1s and similar are~s, not 
less than one half of the. air exhausted shall. be drawn from the 
dining roorri in order toprevel1tspread of odors. 

Order 58M-c-Places.ofAssembly for Worship, 
1'. Sc6J?e. - This classifl.cationshall be understood to mean and 

. include, only those m1ditoriums, social assembly rooms, Sunilay 
- - ~gP,Oo_ltgotris;--:4nd _ _.sin1il_a~ -areas, .which are_ ·containeQ.-i11- Ch~rch·es-

or house~ of wo1'ship. . . 
.. 2,Ventilation 11-equired. Ventilation shall be provided 11nd 

' :maintainei[ for .all -occupied areas of this class where the total 
wincI()is,Jsh a1·ea i~ less than 10 per cent of the flool.' area served 
al.ldJ;he total oi.it-door openiiigs them through is less than 2 pe:r 
celi.t of floor atM. -- . - - • . 

. . :. Note.: -_ W'.h~fe- venti)ati_Oµ __ iS n_ot_ req·uired-;_, becau_se_ Of- exce_s_s_ wfn
.dow.- ar.ea- a11d: __ ou.t-doo_r_c "Open_in-gs, such _win-do\V area alld o_lit-door 
'op __ e11i~~s __ :,sll_Q_tild, preferably _be. all abo_ve grade., .. ·_No- \Vindo_\V or_ out
door ope.niJig.·.--,beJow.,gra:de ·will be_ counted unless there· is ·a-_clear· 

· -space outside_·: of __ the · WinQ,ci\V-S, h-a,vhig -,vidth of. not less _-than 1 % 
__ t.imes _ t~E'. >;~~=st_~nce· -b.elow __ ~rad.~ .at -hottom, of Windo\v, 

3. ]\'[inlll1u!1\ Air Supply; The air supply provided and main
tained for occupied areas of this class shall be not less than 1 

- cubic foot per ininute per square foot of floor area. 
NOte_: -_--Tb,iS ___ ni-ea_ns--not---leifa than 1 ·c. F.-M_._pe_'r square- foot totaJ 

·o_c_cupied:: fio~r._ a_r.ea ._including baSe1nent1 _first __ floor, balconies, :ci,nd· 
au_xiltarY. ro,oms:_and-.'-area,s, - --

4. Altel'nate Service. A)Lheating and allventiiation systems 
installed in pccupied areas of· this class shall be arranged for 
selectiye deliv.ery 'of entire service. to either -th~. auditorium floor 
areas or)9-t~ii ·basementi floor ~reas, unless the air S,Upplied_ -
thel:~by is iriore than r:y~ ·cubic feet per minute per square foot 
of the gre'fter .of the two floor areas.. · 
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5. Alternate Capacity. Where heating or ventilation systems 
serve auditoriums and basement floor areas in this. class; the ca
pacity of ·such system may be based . npon alternate service 'to 
auditorium floor . areas alone when the air supply furnished 
thereto exceeds 1 y2 cubic feet per minute per square foot of 
floor area. 

Order 5845-Schoolrooms. 
1. Scope. This classification shall be· understood to include 

class, recitation, study, and library rooms, in all school and col
lege buildings, and similar areas used for educatio11al purposes. 

2. Ventilation Required. Ventilation shall be provided and 
maintained for all occupied a.reas of this class, except those which 
are used for open-air or out-door 1;reatment. 

3. Minimum Air Supply. The air supply pi·ovided and main. 
fained for occupied. areas of this class where ventilation is re
quired, shall be not less than 2 cubic feet per minute per square 
foot o{ floor area. 

The air supply for corridors and halls used in conjunction 
with occupied areas of this class shall be not less than 11':J cubic 

• foot per minute per square foot of floor area. 
4. Alternate Service and Capacity. The capacity of heating 

systems and. of ventilation systems installed in school buildings 
.having not more than two classroon1s, n1ay be based upon SerV~ 
ice to classroom floors only; provided that where basement 
apparatus is used, appropriate arrangement shall be made for 
alternate service to basement areas if used for occupancy. In 
school buildings having more than two classrooms the capacity 
of heating and ventilation systems shall be based upon simul
taneo11s service througho11t, except that vvhere all auditorium is 
used for public assemblage the additional ventilation required 
because of such use may be secured by alternate service. 

5. Humidity Required. All air used for ventilation purposes 
in. school buildings shall be appropriately humidified .. · 

Order 5846-Places of Vocational Iristruction and Research. 
1. Scope. This classification shall be understood to include 

all places of vocational instruction and research, such as labora
tories, schOol shops, domestic science rooffis a11d similar occnpi.ed 
areas. 

2. Ventilation Required. Ventilation shall be provided and 
maintained for all occupied areas of this class where the avail-

( 
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abl~ floor s~ace is.less than 50 square feet per normal occupant, 
orwhere heat, smoke, gas, dust, spray, fumes, vapor, steam, fo';'1 
air· or other .contamination would otherwise be present in the air 
in. 'sufficient' quantities to obstruct the vision or to be irritating 
or t; be injurious to the health, safety or welfare of employes 
and frequenters. 

3. Minimum Air Supply. The air supply provided and mahi
tained for occupied areas of this class shall be not less than an 
amount sufficient to.make up for contamination.of air due to the 
;,ature of the. work being carried on, plus 2 cubic feet per min
ute per square foot .of floor area. 

·Order 5847.,.--Watdrobes and Looker Ro.oms. 
~. Scope. This classification shall be understood to include 

. all wardrobes and locker rooms and similar areas h1 all buildings 
within the scope of this code. 

2 .. Ventilation Required. Ventilation shall be provided and 
maintained .for all areas of this class. Wherever practicable, · 
such ventilation shall be accomplished by exhaust methods, and 
in any case the· effectiveness of the· outlets shall be greater than 
that of the inlets. 

3. Minimum Air Movement. The air movement provided and 
maint~ined for areas of this class shall be not less than 2 cubic 
feet per minutff persquare foot of floor area. 

4. Combination ·Rooms. ·Air movement of not less than 5 
cubic feet per minute per locl<er or individual hanger space, in 

. addition to the air supply required for use as halls or. corridors, 
shall be provided and maintained for all halls and corridors con
taining.lockers for clothing, or which are used as wardrobes or 
cloakrooms. Inlets and outlets shall be provided and maintained 
for such areas, and the effectiveness of the outlets shall be 
greater than that of the inlets. 

5. Wardrobes and Cloakrooms in School Buildings. Where 
necessary_ i_n . order to insure practical results in wardrobes or 
cloakrooms adjacent to or within. occupied areas covered by or
·cJer 5845, the required ventilation shall be accomplished by use 
of inlets admitting air from adjacent classrooms or corrid01·s, 

· or similar areas, in conjunction with outlets and ducts discharg
. ing direct· to outside .atmosphere. The movement of air in. such 

areas shall be such as to promote thoroug·h aeration of clothing 
· therein. 
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Order 584S-Toilet, J~ath and Swimming Rooms .. -- -. 
1. Scope. This classification shall be understoocl to inGJude: 

all toilet, bath and swimming-pool rooms; and other simllar oc
cupied areas, in all buildings within the scope o.f this code. _ -

- - ' 
2. Ventilation Required. Ventilation shall be provided·_ and 

maintained for all areas of this class. Wherevei' practicable, 
such ventilation shal1 be accomplished by exhaust methods; and 
in any case the effectiveness of the outlets shall be greatei· than 
that.of the inlets. 

Note: Conditlo.ns in this class of areas are such that soinetlin1es 
fioorline vent o:Penings are. necessary and at othe1· tdmes the outlet 
should pe -at the ceiling. Therefore both floorline and ceiling _line 
outlets should be provided -and they should be equipped With oper
ative lou_'\'re dan1pers interlocked- so only the floor_Iine_ or ceiling line 
outlet is open at any- one time. . 

See orders.5250 to 5265. incl_usive of the Bu~lding Code-issued-by 
·t~e Industrial Commission. 

3. Minimum Air Movement. The air movement provided and 
maintained in occupied areas of this class shall be not 'less than 
2 cubic.feet per minute per square foot of floor area: 

4. Exhaust Systems Separate. Exhaust systems servh1g this 
class of occupied ai·eas shall be kept separate from, .and inde·
pendent of, all other services and systems in the b,ui!ding: ex-
cept in places of industrial employment. , . 

Order 5849_:._Private Rooms. 
1. Scope. 'l'his -classification shall be understood to include 

private rooms, such as o:ffiCes, bedroo1ns-ancl--sin1il'ar areas;--othei• 
t~i.a.~1_ in penal institgtions. 
- 2. Window Ventilation,Permissib]e. Window-ventilation shall 

be considered permissible for occupied areas of this cl.ass. 

Order 5850-Geneta] offices: 
- 1. Scope. This classification sliall be m1derstood to include 

all offices and similar occl!pied areas, other than those inclutled 
in order 5849, .therein the air• corii1iti011s and nature of occu
pancy ilo 1iot involve reasonable -inchision in any other classifica-
tion -in this code. -

2. Ventllation Required. Ventilation shall be provided and -
maintained for all occupied areas of this class: . 

(A) where the total window sash area is less than 6 per eent 
or the floor area, or the total areas of outcdoor opening -is_ less 
than 3 per· cent of floor area ; or _ · 

(_, 

·. G 

25··-

fo,,<.;;~c.i{i~~;'.%~i1'~t;;:1J~;ft1)i !~or ·area is less. than- 50 square feet 
~:·j -.or_ . _-

- ciel\t quallt\ties 
of the e]Ilplc)yes · · 

-would ot_he~·wise be present in suffi• 
;,,-;;,,.;nr1• to the health, safety or welfare 

frequ•ent•ers affected. 
·-Note: Whei'e_ y'entilatio:il. is_ not required, because of excess 1vin

dow ,area an·d out-d.Oor openings, such w'indo-\v area and out--door
openin:gs· s_houl_d -preferably be all above ·grade. No windo1v or out
d_oor ·OPf!l_niilg- be1ow grad_e will be counted unless there is a clear 
'space o_uts_ide ·of -the 1vindows, having width .of not less- than 172 
times.-t~e- distanc_e below· grade at bottom of 1vindow. 

3. Minimum Air Supply. Where ventilation is required, the 
minimum air si'ipply !or occupied areas of this class shall be not 
less than ¥2 cul;iic foot per minute per square foot of floor area. 

Order lls5i-Sa1esrooms. , 
1. Scope.-:. This classification shall be ui1derstood to include 

all salesrooms -and other occupied areas of similar _character. 
2. V enti!ati.on Required. Ventilation shall be provided and 

_ maintained for all occupied areas of this class unless the aggre
gate of. out,iloor opening·s is more 3 per cent. of the floor -area 
Served, pl>qVided-· :Such out-doOi· openillgs are arranged, so as t-o 
cause- a.i1.-:ci,rCul_ation ,throughout _the respective rooms. 

.3. Minimum Air Supply .. Where ventilation is required, the 
air supply provided and_ maintained for occupied -areas of t11is 
class shall be not less than 1.cubic foot per minute per_ square 
foot of floor area o.r{ the first iloor, with a.cumulative decrease' of 
10 per cent for each floor above the first floor, ai1d a cumulative . 
inc1'ease of 10 per, cent for each. fioo1; below the first floo1'. ' -

---~,.,,_ 

Order 5$5~Garages. 
1: Scope; - Th!s _ classiikatiou shall be imderstood to include 

-all pu]Jlici garages, ·and all employment areas in any building 
housing three Or more motor-driven vehicles. 

Ncite-: · See Briil_ding Cod~, order 5240, for definli.tion of public 
garag~ .. 

2. Ven:tilatioi1· R,equired; Veiitilation Shall be provided and 
· maintained- fon1ll occupied areas in this class. 

· 3. Mi~imum Air Supply, Where the ventilation is secured 
by· the_ displacement of eo1~tani'.inating gases the air supply pro

·- vided,aJid maintained for occupied arMs of this class shall be 
not less lhan)% cuJ:iie feet per minute per square foot of live 
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storage area and. 3 cubic feet per minute per square fo~t of re-. 
pair area. 

Where ventilation is secured by dilution of the contaminating 
· gases the. air supply provided and maintained for occupied areas 
of this class shall be not less than 15 cubic feet per· mhmte per 
square foot of live storage area and 30 cubic feet per minute per 
squa~·e foot of repair area, · ' · 

In buildings, or rooms isolated from the rest of the building 
in an approved manner, where accessories a1;e applied, upholster
ing done, or similar work not involving engin_es~ is carried on·, the 
air supply provided and maintained shall be not le~s than 0,75 
cubfo feet per minute per square foot of floor area. 

4. General Requirements. ·The products of combustion, and 
vapors or gases from fuel or batteries, shall' be removed promptly 
and effectively from the breathing zones of employes and fre
quenters; and there shall be at all times not less than 2500 cubic 
feet of fresh air for each cubic foot of carbon monmtide in such 
breathing zones. 

For ventilation where spray coating is done see General Or
ders on Spray Coating issued by the Industrial Commission. 

Order, 5853-Places of Employment, 
1. Scope. 'l'his classification shall be understood to include 

·all places of employment not classified elsewhere in this code. 
2. Ventilation Required. Ventilation shall be provided and 

m~intaincd for all occupied areas of this class: · 

(A) where the available floor space is less than 75 square feet 
p-er normal occupant j 01' 

(B) '\Vhere heat, smoke, gas, dust,. spray, fumes, vapor, ste3.n1, 
foul air or other contamination would otherwise be present in the 
air in sufficient quantities to obstruct the vision, or to be irritat· 
ing, or to be injurious to the health, safety or welfare of em
ployes and frequenters; or 

(C) where industrial poisons are to be used, stored, o·r 
bandied, or would otherwise be present in the breathing zone. 

3. Minimum Air Supply. 'fbe ai~· supply provided and main
tained for occupied areas of this class shall be not less than an 
amount sufficient to make up for contamination of air due to the 
nature of the work being carried 01i, plus 1 cubic foot ·per minute 
per square foot of floor area; but in no case shall the air sup
ply be less than 30 cubic feet per minute per normal occupant. 

\ .f 

I 

VEN'rILATION Ooi?E :&7 

4. Exhaust.· Systems Required. Exhaust systems shall be 
provided and :operated at all .sources of air'contamination in 
occupied areas of this class, unless the air which any employe · 
01• freque~1ter ·must. breathe is·· o~herwise kept, Pl1re, f~·esh and 
clean. 

For ventilation ·where spray coating is done see General 
Orders on Spray Coating fasued, by the Industrial Commission. 

Order 5854_.:,Dormitories and Wards. 
1. Scopec This classification shall be understood to include 

rooms equipped with more than two beds. 
2. Window Ventilation. Window ventilation ma.y be. relied 

upoi1. for 'occµpied areas of this class, .wherein the available 
window sash area is more than 10 per cent of the floQr area 
and the.outcdoor opening there through is more than 5 per cent 
of floor area. 

Note: Where' ventilation is not required, because of excess \Vin
do'v area and" out-door openings, such W·indffw area "and out-door 
openings ·should preferably be all above ira:de .. No 'vindo'v_ or otit
door opeiling ·belo'y grade \Yill be Counted unless there is a. clear 
space 0,utsid0 of tµe _wiindows, .having width .of not less th-an- 11h 
thnes the distance below grade_ at bottom of windo\v. 

Order · 585~Penal ·Institutions. 
l. Scope. This classification shall be understood to mean 

a11d include .areas of compulsory occupancy in penal institu
tions, -such as cells- and. corridors and similar areas. 

2. Ventilation Required. Ventilation shall be provided and 
maintained for a.ll occupied areas of this class. 

3. Minimum Air Supply, Mechanical Ventilation. Wbere 
mechanical ventilation is required for occupied areas of this 
class the air supply shall be not less than y2 cubic foot per 
minute per square foot of cell area:. 

4. Gravity· Ventilation Permitted. . Gravity ventilation, 
wherein direct gravity inlets and direct gravity outle.ts; and 
ducts are used, shall be considered permissible for occupied 
areas of this ciass· where each cell, or individual part of a 
cell, comp1;ises more than 100 square feet of floor area, or there 
is a total direct out-door opening area equal to not less than 
10 per cent of the floor area. 

. Note-:. Prciperly arranged \vindo\vs opening direct from cell' to 
out-'"of-doors n1ay be -relied upon as direct gravity inlets under this 
order. 
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5. Mechanical __ -•. Ye,11_t1_·1_,a_ ti_·~•_n_ •..•• _ •. ,_ Eequir_;d __ f_.M_)_ci{a~i&~(~w_···--·_e_ll_ ..•• -_fi[~j_\ ·~···: .. :: •:ii . {' ··~~lft~/f.•;'£i,.£i *~~~~; shall n~t be i•ecir 

· --~~0i1,~!1:~~!elfa:~~r~~st~t,,ti~~t~~Jft~0~-e~~f~&!ft~~~/~!•• ·-·c;,_ •. -~f·~f .f!~·*'1';Y;,~;. L•CsWK.,,., .. "_v.'.~\l~y§;l(ff~l·~i!F~eNt'~:t,.f:~J;~;ti~:!~::•.:~~ 
total dh·ect out.door· opening area·equa\ to less than 10 per·._·· ·· )i '•/ r . . ·• ; >·.• ::~!i'~~!M,;Ji rl).fle);Y~d~!'li:wtngeach d<ly or. operation exclusive_ of 

t f ti fl rea for each eeli or individual pa1;t of a eel!: •···· ·- · · ---- ,,, ''.~;\;?;(j\)'~~~f.'lltJ§i~f~J,'~j(tid the'.w,.,terNservoir, s1iall be emJ>tied and _-_ 

::d~:g~ ;:_I, 
0

:::Tl;G AND VENTILATION EQUU'MENT. __ - -. . ; -- '.~?[tt' ({ '. < . ' !f.~~:~~~e;~~~~-q aud refilled with . fresh 1¥ater - after each 

Order 5860-Fresh Air Intakes. r . o'orttei"° 5lf62-Heate~g, -
1. Location. Fr.esh air intakes for all g-ravity heating sys-· ( J. £rran-gen!ent. _- '\Yhere more than one heater is requh-ed, 

!~'ssi~:d, 
0
:

11 si~~:~i~ ;1::t~~~:~{~1;Y::~~:e~h~~l t~,:-
1;::;:~i~~ . -: .. . . \Jf p1'6videc}, ffo· serviM .to the same piping o1• duet system, 

; 'iot'~toitp) o(systems,Jhey shall Be. set in battery form and 
winds. I . -h- 1-1. -b · o • --_ - ·_._s __ h_ a_l __ l __ )l_e_ <e_r_ .o __ s_ s c_onnectn_ -_d __ .so that imy o_ ne may be used alone, 2. -Ffoight A_bove Gr_ad_ e; All fresh air inta <es s a · e -< . - . - . 

;- :·:o{a1iy. combination of .them may be used simultaneously. above the finished grade/ not_less than ,2 feet for gravity - - · - -- - . · .--~ - · . -- -· - - _ 
. systems, or 6 feet for mechanical sy1Stems, and- shall ,prefer- · Order .~~~i-S:Sof!ers; 
ably. be in a side ,van and below the roof of the building. i. {le:iie~al. ;-The construction, equipment, eonnectio1is, etc.', 

3: Screens. Fresh air. int'akes shall be suita·bly screened ql' all 'hOlieniinstalled here.under shall comply in every way 
against .admission of birds, leaves and other foreign mate- 1~i~hthe 13?ifer Code issued by the Industrial Commission. 

rials: 2. Au:.ol!ia~J -Water Supply. · Where the heating system 
- 4, Weathe1; Protection. All fresh air intakes shall be suit- - Co)l1ens~£e":i~-·returned to the boiler as feed water, there 'shall 
ably protected against weather and water. _- - --- --- b~.a,n ~u'!°iJia1:ysllpply of wate1· to the, boiler, preferably .from 
- 5. -Accessibility and Cleanlhiess. All fresh air int_akes shall : . tlle;COlllmtlnity wafor supply system, capabie of furnishh1g 
be made and maintained easily accessible for cleaning, and .cb.)itinuous!y-- at least 50 per cent more w~ter than is eircu-
shall be kept dean and .sanitary in use throughout .the cir~ J~j;ed;,iJ:i't]\e.sy1Stem. 
euit to the heater. _ _ ~;'Valve.i:RequirecL Every such heating system shall have 

6. Size of Opening for Intakes. - 'rhere shall -be not less -stOp ''valves' on the -system _ ~u,pply and return·_ mains. If a 
than 1 square foot of net free area in fresh air intakes, for ·. safety:Joop- is' pr.ovided, ,;,11. valv~s shall be outside of such 
eaeh: · loop._ T!iere sha}r be a stop valve and a cheek valve on the 

(A) 300 cubic feet per minute of air supply to be pro, - a.u1dliary w'ater su_pply pipe, with stop 'valve between the -
_ vided by gravity ventilation systems; or eh;~gk valve aiid the boiler __ return header. All such heating 

(B) 1000 cubic feet per minute of air supply to be provided i syst~i;ns shall be pi·ovided with adequate air valves . 
. by mecl.ianical ventilation systems. - 4.; l\![echanical Returns. ---_In every heatiug system in which 

7. Wood Intake Ducts Metal Li_ned. _ Fresh air intake duets · ' a nlechanical device is used for -retmning condensate to the 
constructed of wood, or shnilar material, shall be tightly lined boiler, _l\nd which is so designecl that condensate may return 
throughout on inside_ with sheet i:netal. ' ·oy ~ravity, the mechaniCal returrr device shall be by-passed 

Order 5861-Air Purification Apparatus. 
1. General. The construction, design ahd 

purification apparatus shall- be sue!{ as to 
mainte11ance and. operatiO_n. 

control of all air 
insure C.9~:Si~rt~iit 

, _with va)ves; so that it· can .be removed or repafred, if necessaty. 



30 INDUSTRIAL COMMISSION.• oir Wisco:Nsrn 

direct as pra~ticable; .where fans a1·e· used with. furi1aces, the 
. furnaces shall be located in the discharge circuits. of the fans .. 

2. Gravity Systems, Fresh Air Below Grate Level. In 
gravity systems, the fresh air inlets to furnace air-ways shall 
be such as will insure distribution of fresh air to relatively 
unheated portions of the furnace proper and throug·hout the 
furnac.e air-ways; the top of such inlets shall not· be higher 
than 2 inches below the top of .. the grates. 

Order 5865-i acketed Stoves. 
1. Where Permitted. The installation of jacketed stoves 

shall be considered permissible for. schools having not more 
than two classrooms; also for portable schools and for other 
occl;pied areas having a gross floor area not greater than 1000. 
square feet, and for temporary installations elsewhere pro
vided written permission is granted by the Industrial Com
n1issio11. 

Note: Jaclreted stoves are best suite_d_ for ai·e_as of sparse oc_cu-
pancy such- as in many standard size schoolroo1ns having_ ·oilly a few 

. pupils in attendance. ·Such iiistallat!ons are intended· to -recirculate 
about 7 5 per c'ent. of the :iir handled thereby and are thus not suitable 
for occupiBd areas h'aving more -than a few people present, unless 

. the percentage of -recirculation ·is proportionately reduced. Jacketed 
heater· installations should generally- be __ avoided where a cold base~ 
ment occurs under· the rodn1 to be serve~. ' 

2. Location. All jacketed stoves shall be located fo north
west portions of the principal rooms to be served thereby, 
unless the local 'veather conditions are unusually peculiar . 
and are so stated to the Industrial Commission, and shall be 
well clear of all walls, alcoves, or other obstructio11s to the free 
and rapid distrib~ition of heat and circulation of air in the room. 

3. Setti1ig, Dhnensions. The casings, shields, _or jackets, of 
jacketed stoves shall be set according to the following limit
ing_ dimensions:· 

(A) not less than 6 inches nor more than 10 inches clear 
of the stove proper; 

(B) not less than 8 inches-nor more than 12 inches clear 
above the room' floor, except at intake; 

(C) shall extend up to levels not lower than th.e highest 
parts of such stoves; 

(D) shall be not less than 12 inches clear of· the nea1;est 
• 

I 
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walls ana·notJess. thai1 3 feet from the nearest intersecting 
walls. 

4. Setting, Constructfon. The casings, shields, or jackets 
of jackete<l stoves shall be appropriately constructed double, 
with not less than %, inch air cell, or horizo11tally interrupted 
air spaces intervenfng and shall shield adjacent occupants 
from undue radia11t heat and unequal distribution of heat. 

5. Fresh Air Intake Required. At least one fresh air in
take. shall be provided, maintained and operated for each jack
eted stove installed, and such intake shall be adequately sho\vn 
on 'plans submitted for app1:oval, and shall include: 

(A) ample elbow outside the building wall with sc1•eened 
'opening turned down, or other equivalent weather protection. 

(B) appropriate direct connecting duct near the floor of 
room served,· having a net inside area of not less than 0.4 square 
foches . per sqiiare foot of floor. area: ' · 

(C) the intake diict shall be joined to the heater cash1g and 
air-w~y: in a_ m.an11er ·to -prevent cold air from spreading- over 
the floor, and to insu:re proper and adequate contact of fresh 
air· with heater surfaces.. . . 

- Note: The intake duct may be fan-shaped, if desired, ·with large 
end at heater casing, in order to prevent necessity far large hole 
th-rough bliildin:g wau, 

6. Outlets. Gravity outlet opening·s in rooms served by jack
eted stoves shall be located at floorline not less than 7 feet clear 
of stove casings, and shall have net free areas not less than OA4 
square inches ·per. square foot of flooi- area .. 

7. Smoke Flues and Outlet Flues Combined. Where suitable 
and effective devices are used for mixing of smoke and foul air 
in conjunction with jacketed stoves the smoke flue and outlet 
duct may be combined, provided the net free area of combined 
flue .is not less than the sum of the required outlet duct and 
smoke flue areas. 

Order 5866-Stack Heaters. 
1. Minimum Grate Area.. 1'he grate areas of stack heaters 

shall be not less. than 30 ·square inches for each 1000 cubic feet 
per minute afr supply' required for the rooms served but in no ' . 

. case less than. 50 square inches. 
2. L~c,.tion in Flue. Stack h.eaters shall be located so that 

the vertical center-lines of heaters and flues will coincide where . , 
ever possible; · 



3. Diaph~agl1r J.iequired .. Where. a, single,\/lt,,;c~: .Ji\)atii.r i:P.1~.i1es•'••· 
two or more ventcir~uits the circuits 
to ~ point notle$s than 4 'feet above .. 
a tight dfaphrilgm: . · 

.4. Accessij,illty, Stack heatei's shall be arirnncge.::i c'on,irenieuctl:l< 
accessible from furnace firing space. 

Order 5867 ~Chimneys. · 
1. Height and E.ffective Area .. · Chimneys and smoke fllles 

shall be of ample effective area and heig·ht Lfor the calcul~ted 
maxmrnm duty, and shall.include sufficient additional height. to 
compensate. for: 

(A) horizontal length of breeching or smoke pipe; . 
(B) extra intemal resistance of heater. 

- - - - - , -

(0) smoke flue heat losses, where smoke flues a1·e used for as-
piratjng effect in vent flues; · .. ' ' 

(D) such further heights as may be necessary to extend above 
hig·h ·point of buildmg served and as much higher as may be 
necessary to ·attain free wind action at top. · · · ·· . · • ... 

: Note: In the _followfn-~ table allowance- h~S .be-~n made _foi' pos-~ 
s~ble 50% overload capacity. For recta~~ular chimney_ ar'eas ·divide 
c1rc?lar area by_ 0.80. In rectangular chunneys the long side of cross , 
~ect1o_n s1!-ould not-be· greate1· than 1.5 ti~es·th~ short side~, 

Size - ~1~~~i_,_ B, -T. -U-. Size Equiv.-- B.- T. u. Diam. 
Iri, _Radiatio_ri 

poc Diam, Direct pe' Hour In.- Radiation Hour sq.- Ft. Sq. Ft. 
8· 850 84,0-00 40 28750 6,90Q,OOO -9 620 125,000 41 30500 .7,320,:000 10 700 168,000 42 32500 7,800,000 11 880 211,000 43 34500 12 1100 8,280,000 264,000 44 36500 _8,770,000 13 1320 317,000. 45 38750 9,"300;000 lL 1580 379,000 46 41000 15 1900 9,840;ooo 

457;000 47 43500 _10,4_50,000 16 2270 545,00"0 48 45750 10,960,000 17 2680 643,000 49 48250 18 3160 
-11,soo,ooo 

758,000 50 50500 12,120,000 19 3700 888,000 51 53250 20 4270 l,025,000 52 56000 
12,800,000 

21 4900 1,175,000 
13,450,000 

53 58750 14,100,000 22 5580' 1,340,QOG 54 61500 14,750,000 23 ·6320 1,515,000 55 64250 24 7100 15,440,000 1,701,000 56 67000 16,100,00Q 25 7900 1,895,000 57 70000 26 8770 2,105.000 58 73000 
16,800,000 ,,. 973·0 2,310,000 59 76000 
17,550,000 

28 .10750 2,580-;000 60 79000 
18,250-;000 

29 11920 2;860,00-0 61 82250 
18,950,000 

30 13150 3,lA0,000 62 85500 
19,750,000 

31 14500 3,480,000 63 89000 
20,500,000 

'2 15750 3.780-,000 64 92500 
21,350,000 

33 17200 4,130,·ooo 65 96000 
22,200,000 

-34 18750 4,500,000 66 99500 
23,050;0(}0 . 

35 20250· 4,8_60,000 67 103000 
23,900,000 

36 21750 5,220,000 68 106750 
24,700,'000 

37 23500 5,_640,000 69 110500-
:3s;soo,ooo 

38 25250 6,100,000 70 -114500 
26;500,000 

39 27000 6,480,000 27-,500,QOO 
71 118500 2s;soo,ooo 72 1-22500 29,400,000 

,_,_ 
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·.• "9~\~ki~~~li(t~i2W~~:r~~:::A::~rt0::.te level .. upwa:: 
· :af '.r~t,1;r\:!)f,;;~9~0.14~.Bf:fQ1'_;:-~-~-Ch_-:~n~h:of-Watel' dra!t-_ requ'ired --at base_. :of 

·.'·:chlmtJ.ey::_-~:ml:\j:r_:~i.i;_-:-figitr,ed_co·~--'ba_s~s of a'verage -Wisconsin alti_tude~ ·ot 
1000 ·tew abo"e aea.Jevel.. · - - . . . . •. · · · 

.-tt/is-:;;a:~~l:t~ftea·:::~h-_~t;'~il ·:!l'!rtiace·s, -_hoilerS, · ·:an4- othei·- ·solid _-fµ:et tYpe: 
h0~terf!,_-:wilLop~rate a.t-fai_r ·efficiel)cy u,nder -maximum-load, _and ,siri~e 
i_t-.1:eqUi_re~::"cl}?.0:_tjt:'So)nUch a,ii' to_ b;urn -a_pouiid Of fuel,~. the_·am_ount of 

,·air_- &~_d:g~-~-·~to be·.-han4led-.wnl vary approximately as the amo_unt of 
-.)1eat __ ·_to-:-Qe:,·deliifered by ·the· heater. The chimney_ crosS section. ,area 

-_ -Sh_O:uld_. . .th_~.t~fQre b_e-_of su_ch si~e·:·as will_perlJlit reasonable-velocity .for 
. eSca:pe ·C?i --th~-,combUstion gase_s and entrained air .. _ T_he tal;lle _has 
- P.een;_-wOrl.{e_~l-·:O_tit __ .:(or mh1imum _chimney size_s where -the._fuel is hand
fireq-coal.---'-"·!I:lle:_chhµney_--_Sizes £01~_ fo~ced -draft coal -burning insta1_1a- · 
tions- arid f_o1~ oil-~urners-may_ be- somewhat smaller than fOr the hand
fired coal )iistal_lations. _ These ta~ulations show- dia_meter corrected 
f()r_, Wi_sco_nsfn· altitµ_de and are :based--_on. s~ooth- round_ type .. __ Since 
rectanguJa;r::-.flu~s ·-al'.e ·gene1:ally of son1ewha:t rougher- constr.uction 
in$ide .it '_is-_recom;mended that -.80 per cei:it __ of rectangula.r- .flue _ar,ea: ~be 
C()nsi.defed:-e_(i~iV~leP.t _to cirCular __ flue· area an_d that the long side. of 

- _recta:ngtllar · _fiue-:-Shall irt no -case- be .-considered in_ ,_excess -of_, 1.5 -_times 
·th~-·_shO_J;t/~fqe;-_:~I_f:miY.--be_·w~u_-to note that these c_himney _sizes_ are 

· --b_asecl=:.up~l].: 1-~on?-'_~xperien.G_e __ ,_aµd_. cal_~uhi.ted- requirements· fr_om- :·10Q :pei·
.. cent_:ex~e-~fr _~irj· Jriviirg · 9 :,p_ei'~ ~ent -co~ whic_h. iS. equivalent_. to 90 poUilds: 
of gas_e~. ·per:. H.:.P.-,pe~·:-.hour;· fr_i_c_tion loss. of 0.1 ·in_ch_es of -water p'er 
l00_, __ f~!3t-;~-5.QQ~ ._:£j\ ·te~P_'er~_tur~ ·of- -gases. in 60~ ·-weather; 60_ per, cent 
O.ver:a1I---:efficiel],CY_:.of ·heater, a:nd 50 per cent_-oVer..:load _drive-capacity 
_of_.neater; '>,-·-- ·--'-. · -,',_ · · --

-Bi~~€Jii~g;,:n.~t~iis.->-·_sn1.ok~. pipes.-. shoUld-- prefer~bly- slope· :u:Pw~rd 
at ::leas_t-~--l-<irtCh_ ·:'per_-:fQ9t_: ___ 'ari_d.·s~ould :be,._made __ of not less _than.:16 
gaug-e :_m~l~l_:·"f~U~-,·size ~of :tot_al .. E)1nOke. ·collat a_reas conl.lected- thereto, 
wit_h-20- per;-c_ent ~exce_s_s,·&rea..:l'.o).' :smoke p~pes,of- br.eechi_ng- mp_re-·t_han 
-10~--f_e~t long:-_ $_m.oke :p_ipes':s!io.uld _-ente1· the chimriey· sloping: upward 
~t .ftbo_ut_-'.45°·:-fr_otµ--_htn;iz?ntal, ·and _if the ·chirilney .cro_SS section is .-ob.
lon_g -the .. Sm.oke.:pi~e_._shou_}_d, en_te1·_ the n_~~T6V,r ,sic,le; ·v.;h_ere -n·ece~s~ry 
to enter. the tong. s-icle-,-- the. Vertical- dim_eriSion of breech_: opening _shoµ_ld 

- _. _eJ:::ceed-,tl).e_-_vertic,al dimension __ of bre~ch_ing-by not less than the _short 
· diinension,,_of_ chimn~y-cro_ss sectio_n. ·-Every -smoke ·Pipe or bree_ching 
- should _h_aye :a·:dampei· __ .for each- heater connected thereto -and-for _heat_:. 

ers _of ,Qrdin8.:ry~o1(smalLsize _there should ·also be a draft-check dam~ 
per_ between th~· positive ~d3.mpe1· _an~ the chhnney, preferabIY near 
the- bottom-·S,idc;i--_o_f smoke pipe but ·never on top. 

Chiril~,eY:;--He_i_ght _Allow_ances foi· B:i;eeching· Resistance. To offset 
-friction atf<l-'<lr.aft_ losses in smoke.pipes or breeching_s, the normal 
chiµJ.ney h_eights .sho_uld-- be increased 1 foot -for each -5 ·feet length Of 
_ho:tizontal.-Smok1r -~ipe in eXcess of 10 feet, and 5 ·feet of chimney 
·height· for-:.each 90° turn; _horizontal_ or vertical, in smoke_ pip-e --or 
breechi~g- betwee·n_ heater. smoke collar and the chimney,_but-ii'ot in-· 

- cl_udi_rig--the--turn where_ smoke pipe enters tfte _chhnney. These fig
ure_s are intend_ed- foi· -smoke. pipe _20 per-cent larger than the requir13d 
_area of _·ch,illlney.: -If __ the s;mok~_ pipe is made_ eqUal to the_ required 
area-__ o_f. chh:nl)ey, -the:. foregoing figures sho-Uld be increased 29 per 
.cent, - · ~-:·-- :;- - · . . - . _ -
,, .C_himneY:-.H_eight: ·Allowances for HeateJ; Resistance. It it expected · 
that. data __ furnished ·on-_test· l_og~sheets for heaters, under Order 5823-5 
v,:ill --c,ont:liir-_~c.curate:_d-raft ·requirements for the respective individ~ 
_u_a_l ,_h~"'°t~~~'.:_,:'-ln_--1ieu thereof,- and _to apprOximate ·the ·draft require~ 

_.m~pt~-·for·"1'.~-rm air.fu:rnac~s on-which .. dependable _data of-this natqre 
.- doeS·_-not se'etil·'to b_e_ obtainable from-the manufacture-rs, -the follqw
. htg aSsume.d·- ~llo,wances Will be made. 
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Heater Details Chimney Heights Allowed . 
For each-

1800 horizontal turn of flue gases be· 
tween fuel bed and smoke collar Allo'v fr feet chimney height 

180° vertical turn of flue gases be-
tween fuel bed and smoke colla1• Allow 7 feet chimney height 
Draft loss through fuel bed under 
normal operation Allo'tv 20 feet chimlley height 
For each 1 percent overload (up to · 
10 per cent) Allow 1 per cent chimney height 

Chimney Height- Allowances for Aspiration _Flues. At least 5 per 
cent of the t_otal chimney height otherwise required should be ad~ed for 
smoke flues used for aspiration pU1·poses. 

. 2. Smooth Inside. Chimneys shall be constructed substan
tially, true and plumb, and shall be tight and smooth inside. 

Note: Se_e also orders 5218 and. 5219 of .the Building C0de isstied 
by the Industrial .Commission, for genej:al construction requir~ments. 

3. . Smoke Flues in Vent Flues. All smoke flues used for the 
pmpose of aspirating effect in vent flues, shall be securely stayed 
and supported at the centers of the vent flues, shall be mad'e 
tight at all joints .and shall extend not less than 8 inches above· 
the vent flue. "Where such flues arc 12 hiches or less in diameter 

' ' ' 
they shall be made o;f substantial cast iron.. Where such flues 
are more than 12 in.ches )n diameter they may be constructed 
of steel plate of suitable thickness. 

Notes: So_ many failuresihave been rep·orted for vitrified tile as~ 
piration smoke flues that such material cannot be recomnl.ended. Or~ 
~i~ary flue lining_ is not-at all acceptable for·this purpose becaus·e the 
Joints cannot be made permanently tight. _ · 
·. Cast iron ·smoke flues may be constructed of manufrictured smoke' 

pipe or Class HA" .water pipe, or of cast iron se\ver pipe, 

4. Clean-Outs. All chim~eys and flues shall be provlded 
with adequate clean-outs, readily accessible, and tight when. 
closed; 

Order 5868-Fans 
1. Type and Capacity: Al! fans shall be of appropriate 

type .for serVice un.dei' .co11ditio11s of pressur'e or SuCtion to be 
encountered in practfoe, and shall be selected on a b11sis of per
formance against the resistance of the system as installed. 

· 2. Extra Capacity For Draw-Through. Fans installed to 
handle heated air for ventilation pnrposes, such as h:j draw
through arrangements, shall have excess capacity of not less 
than 1 per cent for each 5 degrees Fahrenheit above 70 degrees 
Fahrenheit of temperature of air handled. ·· · · · 

) . 
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3 ... Noiseless ·Ope1,ation; Fans installed in buildings where 
noisy operation would be objectionable, shall be so located and 
set, and shall be of such type and outlet velocity in practical use, 
that reasonably quiet operation is assmed. · 

4 .. Engine Out of Air-Ways. Exposed engines and similal' 
motive power and apparatus, except electric motors, for fan 
drives shall be.kept out of air·1Yays. 

Note: All bearings should be kept· out of fresh air-ways wheneve1• 
P?Ssible. _Single inlet overhung fans are generally preferable. 

5. Gravity By:Pass for Fan-Furnace Installation. Fans used 
in conjunction with furnace histallations shall be equipped with 
suitable gravity by-passes, preferably automatic, so that ade
quate airsupply to. fumaces will be assured when .fans are not 
in operation. - - · 

Order 5869-Ducts 
1: Design. All ducts shall be designed to promote the un

restriCte¢l HO,v ·of'. air, and to facilitate easy ac_cess for cleaning. 

Notes: V8ntihitioii ducts and equiprilent should generally be of 
such sizes_ ·that- th0 ·velocities through free areas thereof will not ex
ce4d-the ,folloWing limits: __ No. vent duct should be less than equival
ent to-.6- inches in--diameter. In mechanical systems where rooms 
such as· kitchens, -tOilets _-at:Jid wardrobes · a1·e ventilated by air move
ment from· adji:i;cent- rooins or corridors, the vent ducts should be pro
portioned_-.on _a .. ha~is. Of .gravity size unless directly connected to ~ex
haust fan. 

Pilrt _of Sys~em Mechanical System 
1. I_ntake·- .. _Qpening 
2. Blast Coils ·(steam) -
3. Gravity Indirect (steam) 
4. Fui~n,ace Air-Ways , _ 

· 1000-F .. P. M. 
_1000 F. P. M. 

5, 'Main'Tru:rik_-Ducts 1500. F. ·P. M. 
6. Branch Trurik .Ducts 12QO F. P. M . 
. 7, BranCh·--Ducts-Re_ct._ sides less than 2:1-750 

Rect.· Sides greater than 2: 1-500 
8 Side Wall Inlet (See Order 5871) 
9, Vertical Inlet Flues 500 F. P. M. 

10, Vertical Vent Flues· 500 F. P. M. 
11. Return. Air _Flues " 1,000 F. P. ·M, 
12. Roof Ventilators · 750 F. P. M. 

Gravity ,System 
300 F. P. M. 

300- F. p; M. 
600 F. P·. M 
300 F. P. M. 
300 F. P. M. 

300 F. P. M. 
300 F. P. M. 
300 F. P. M. 
450 F. P. M. 

2. .Not Service Thoroughfares. Air supply ducts, including 
chambers and air,ways, shall be use.d for the purpose of fur
nishing clean .air to occupied a1·eas, and shall not be designed, 
.considered ·or \lsed for any other purpose. 

. Nole: __ :Stefl.ill an~_ hot water supply ~nd rett}rn pipes :for hea~ing' 
sy_stems· a~e_·:permitted in l~rge chamber-like air Supply ducts. -



~t!!~(~,~~1~$1~~i{~i:i'1K~i;~:!~~~1!;· /;).; ,~ 
~'·'~{.:_:-:-·.·. '."::,·:-_·c ·-.·~: --

f','l~~c~;-{t:~~:_~~-·-·::. ___ ;-,_ ' ·, ·,_., 

O:J1de)'g"?Ul}\lc\Nctii$ha1A rft'!f'#S;~~~···i ···i;1S/':~.: s~~.~i·r;k{t~~i~~t~~~J~rtt~~:};u::~t~gra~ty •. ·~ys:e:: . 
·; 1 11ili~1tlie:~0Ho\li<t~d; oi:\eqi\fvilea·· withh.eaf se1·vice, .. that• the re, 

Jess they are made and equi]lp(•.d :as .follmv.s: 
(A) thoroug·hly.1~ater'proo£; . . .· ·. •·· ... 

· · (B) . provided wi.th ample free drainage to a lo,;ei' rooni of . 
b11ilding so that ho wat.er mar, stand imywher'! hi tlie duc\tsL 
· ( C) · without d,irect sewer connections; . . .·· ..... ··•• ' 

(D) not less tha1i 3 feet in th~ clear vertically and '21/2 Je~f · 
horizontally; except that branch Ul)del'ground' ducts nOt lllO!'e 
than 16 feet long may be red11ced to 2 feet in the clear verticall.Y, 
and horizontally if the top of the branch duct is flush' with 
top of main duct, and the drainage pitch of branch duct is not 
less than 1. inch in 8 feet toward the main duct; . . ... 

(E) providedwith appropriate illumination and access .for 
.inspection, and cleaning service. . . 

4. Illmninat1on.\Appropriate provision .sh.all·,be.'made -for 
illumination ofinlerior of fresh air ducts, particufarly those 

. large enough for human access, to facilitate cleaning and ins.Pee, 
tiOn ·service. _ - _ - ,_ -

5. Turns. Allducts, particularl;r those containing gravity -
currents, shall be made as dh'ect as possible, and ali turns shall· 
be accomplished with the least practicable resistance to the c6n
t.ained air Currents. -

6. Construction. All ducts shall be substantially made, and· 
all air suppl;r ducts shall be made and maintained smooth inside 
so·_-as to p1'eV-e11t :icCumiil_atiOn of dut?t _and to avoi_d·:·Undu'e_.iei:. ··-
sistance of air curregts, and an ducts shall b.e tight enough .to 
prevent undue leakage or infiltration. Ducts constructed of ma-. 
tei'ial otherwise presenting a rough surface to the flow of. air 
shall be tightly lined throughout inside with sheet metal. · 

7. Sheet Metal •Piping. The gauges and the construction of 
sheet metal ducts shall be appropriate for the size, position, lo
cation and service of the respective ducts; they shall be securely 

. supported in place .and. made of. such materials, or shall be pro, 
te_cte_~, as to in~ure· reasonable permanence. 

NOte: The fbllowing U._S. standard sheet li;etal gauges al·e reco111.,. 
mended for ducfs and p_iping. -

ROund Ducts I ·Rectangular Ducts _ ! .. Gauge 
Dia1n:- Inell es _c Ga-Uge ! Width'. Inches 

1-19 . 26 4'--18. ·26 
20--,29 24 19-30 24 
30-39 22 31-60 22 
40-49 20 . 61-118 20 
50 & above · 18 · [ 118 & above 18 

(Plenum chamber and fan-rig housings not less than 16 gauge) 
(:):ii.····.·, 
. •' 

·····~·· •,'i .~~l~16~~~~~i!m~t;ttr:Su{t'~~~t;2v:;~;:"ai::e!. install asp;ration .· 
~::, '-::.-,_-_-.E!e,i.Vi~-~~)\:p~_t'.~A>ii;_Je_fig]lh __ .QI,-JH'o.p~rly _vented _2. inc4. J?_ipe.-extending up . 

··c::· -: .iii'·the- Vt:,~~:·r.fi:tte :,wi!l_-Pe _ 'S\lffii;!ient ·to assure _positive air flow., 

'·i·!I; 'r~s~i~t{d~ .'cif Outlet Ducts. Where outlet . ducts pass 
. · · t1i.1•ougli ~'ri~eited spac~s,· br ~re locatedin or adjacent to exposed 

wans; they sliiltb~ appropriately insufated against loss of heat 
{rorn th~ ,con'faiiJ,ed air; . 

. 10. Outlet J)uctf[ Separate; Outlet ducts shall not be com-

. Pined a11ijhere · bet:iveen room . outlet · openh)gs and. gathering 
chambers •or outside atmomihere unless direct;connected to ex- . 

. . )1aµst J~11~ ~~~~]Jt tl\at "Where )leated;. such.as. by. stack heater, 
•central:§m,QJ.{~(flue or aspirating ~oil, such outlet ducts may .]Je 
COilJ.bined")l\lt !\o't'Yit)liji 6feet above 01' be)ow; the outlet open· 

. ii1gs; andel".~ep~ that gravity ou.tlet duct.s may be combined im' 
.. . mediat~ly b~low the final delivery to outside atmosphei·e, silch 

a.s at· 6\lse,of i'oof yel)tilator, 
. 11: T~1'~iria.tiori :Of Outlet Ducts .. Outlet (lucts used in con

··.· jµnc}iou Wit~•n;tech~icalveJltilatiori systeininle'ts may termiµ
aw in incoilibllstil>1e,gathel'ing .chambers,. and may te>n1in~te in ' 

· ge1rnraL aHiC sp~cre when the attic. floor js ·fireproof; p1;ovjded 
such dudts term.iilate lnincombustible 90 deg1'ee elbows, or ,pro; 
vide(l other adeqJ1ateJire hazard precautions are use(!. . 

-:No_t~: -'_ .. Gi:~~~tY----~~riiiJatioh ~syst~1n o~tlet.·dri~ts may neV.er ter-~il).,· 
at_e- in-the_,attiC- spa-Ce~·"-.- - · · · 

· · '12 ... ·Out!et,Duchi, IIii~ii~ntal Run in Gravity Systems. IIoi·- · 
izontal i'l!I!s in •0utlet ducts of gravity ventilation systems shall 
. be avoided ~h~rever possible, and maximum practicable inclina-
. tion froni horizontal s!Jallbe provided in all cases. Where hori
zontal runs are. uuavoii(able they shall. be not less than 20 per · 
cent la1·ger in free ai·ea tl\an the required area of the conne.cted 
vertical ·runs. The horizontal component or projection of any 

. outlet. circui:.t shall hat exceed 30 per cent of t11e vertical com
ponent or,projection of-the· same circuit bet\j'een room outlet 
and thee attic'.or gathe1;ing chamb·er, unleRs connected to exhaust 
fan. .· . . . 
. Where,a plenum system of ventilation idnstalled and the vent 

.J\ues termill~te in a· ~dmmon vent chamber or duct in the attic, 
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the final exit. .from the. vent chamber or duct. may.be tluough one 
or more outlets of adequate s.ize; provided that no flue served 
by such outlet shall be more than 50 feet· distant from the out-
let. · 

Note·:· A-plenum system of ven~ilatiori is where a ~an iS'used only 
to supply fresh afr. 

' 13. Outlet Ducts Above Roof. . Final delivery of all outlet 
circuits shall be protectecl from weather, and shall be so located 

. and constructed as to prevent contamination of air supply for ·or 
· in any occupied area. Gravity outlet ducts shall extend to 
points well above high portions of roofs or :parapets. 

, Note: · Siphon ventilators are acceptable as gravity outlet termi~ 
nals and are·often advisable but their siphonic_action:is not gtnerally 
.dependable· enough for consideration in calculating size or activity- of 
outlet circuits. Restriction -of the effective area of outlet _and ::-.ci_Liet 
ducts1 due to· use of siphon ·ventilators, is not permitted. 

Order 5870-Volume Dampers and Deflectors. 
Necessary volume dampers, splitters and deflectors, shall be 

provided for all ducts to permit accurate balancing of the sys
tem, and such dampers, splitters and deflectors shall be properly 
set according to metered tests of the system, and shall then be 
securely locked in place or otherwise made reasonably meddle-

' proof, in 'an approved _manne:r. 

Order 5871-Inlets and Outlets 
1. Where Required. Inlets and outlets shall be provided and 

maintained for all ventilation systems. . . 
2. Elevator Shafts not Ventilator Shafts. Elevator shafts 

shall not be considered or used for ventilation purposes nor shall, 
they be allowed to interfer~ with the effectiveness of installation·s 
hereunder. 

Note: See also the Elevator· Code issued by the Industrial Com· 
_ nlission. · 

3. Heat, Smoke, Gas and Odor Removal. : Where ventilation 
involves removal of heat or smoke, or relatively light gas or 
odor, upward ventilation shall· be provided wherever.practicable; · 
where. normal upward ventilation .is impracticable appropriate 
auxiliary outlets shall be provided in, .at, or near the ceiling. 
Where removal of relatively heavy air, gas, odor, or other sub' 
stances is similar)y involved, the outlets therefor shall be hi, at, 
or near the floor, wherever practicable. ' 

0 
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'l'hil capacity, number and ar-
an·d· be.·such.·as to ii1sure a_ uni-

~;;r~[e~~{~t~.;btfiJ:~of air throughout the areas served during · 
all occupancy, and to .accomplish the desired intimate 
contli.ct with the body of each occupant. 

5. Inlets i\nd Outlets for all Gravity Systems: Gravity in· 
lets and outlets shal) be suitably arranged in room walls except 
as l1~rei~after-JirOvi-cfed·- ana h1 such· man11er as to use eve~·y pos
sible nitural advantag~ such as inil.uence of prevailing winds 
and gravity distribution; ·and such inlets .and outlets shall not be 
restricted in effoctive size.. · 

Note: F_OOt--wa1·n1ers used in. gravity warm air _h~ating systen1s 
should' ;be ii-istall~d '.in_ the-main heat duct walls at or. near the .flo~r
lines arid be -prov.ided with -suitable 'ving dan1pers hinged at 1ns1~e 
lilles of flueS .so ·.as· td d(l'flect the desired proportions of warm air 
through- th8 :foot .. _,viirmer grilles. 

6. Inlet 'Grilles. or Diffusers Required. All inlets, except 
out-door openings, shall be equipped with suitable grilles or 
devices which promote uniform distribution of air . 
. 7. Flom· Inlets and Outlets hohibited. Inlets in floors shall 

not be ~onsidered permissible in areas classified under order 
5845 · i1or h1 other areas where subject to conta1ninati_o11 of in~ 
let al~ incident. to .foot traffic. or otherfloor line conditions; ex-
cept in churches served by 1gravity furnace systems. . . 

Outlets in floors shall not be considered permissible in areas 
classified mider order 5B45; nm· in other areaswhm·e air passing 
there through.is at any time recirculated before delivery to out-· 
side atmosphere; nor in conjunction with gravity outlet ducts 
unless adequately protecte·d against contamination incident to 
foot traffic and other floorline conditions; except in churches 
served by gravity furnace systems. 

Order 5872-Direct Radiation 
1. Radiators Recessed or Elevated. Direct radiation. in-

. stalled -,in:. gy~asiun1$,' playroollis, and sin1llar occupied fl:!eas, 
or in ·passageways, or· in auditoriums, shall be fully recessed o~· 
elevated not -less than 7 feet above the floor; unless effectively 
guarded 

0

against personal ~ontact, and arranged to prevent ob
strnction:to traffic. 

2, · SMelds Required, Construction and Arrangem·ent, Direct 
radiators ·and ·similar sources of radiant heat, installed within 
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2112 feet of fixecl seats shall be provided with suitable insulated 
shields constructed ancl arranged to effect convective air cur
re11ts and at the same tin1e protect the adjacent occ-l-ipants fro1n 
direct radiant heat; and, generally such shields shall be not 
less than 6 inches clear above the floor of the roon1 served nor 
more than 4 inches further from the floor than the bottom of the 
racliator .. 

NOte: While shields are required to protect adjacent pcrs~ns fro111 
Llndue radiant heat, they also make the Tadiator Inore effective than 
would other\vise be experienced. It is, th.erefore1 reasonable to exp~ct 
radiators to be generally equipped \Vith shields in sedentary occupied 
areas even though persons n1ay not be habitually seated \Vithin the 
ininin1u1n distance specified by the code. 

Order 5873~Indirect Radiation 
1. Gravity Ventilation Systems: In every gravity indirect 

ve11tilation system a sufficient an1ount of h1direct radiation shall 
be provided to suitably warm and deliver the calculated volume 
of fresh air in the coldest weather, and also when there is a dif
ference of 40 degrees Fahrenheit between room temperature and 
011tside ten1perature. 

2. Free Air-Way Required. '!'he net free air-way through, 
and about, il1direct radiation surfaces shall be so arranged, and 
of sufficient capacity, to accommodate the calculated air volume 
at a reasonable velocity. 

3. Arrangement. In gravity indh-ect ventilation systems: 
(A) the indirect radiation shall be installed directly under 

the vertical duct served, or immediately adjacent, and with clear 
space equal to the depth of such flue over the top of the radiation, 
and below the top of the opening into the flue. 

(B) the air to be heated.shall be admitted below the indirect 
radiation and shall rise vertically there through to flues served. 

( C) mixing dampers operative from the rooms served, shall 
ho provided and inaintainecl so that either -..var1n ai1\ or cool 
air, or both, will be admitted to such room, individually. 

4. Valves. 111 gravity ventilation systen1s of the stean1 or 
hot water type, there shall be no shut-off valves controlling the 
indirect radiation, except n1ain line valves vvhich also co11t'rol the 
indirect radiation. 

5. Capacity. The heating capacity of indirect radiation shall 
be calculated on the basis of norn1al '\vorking pTessure of stean1 
OT vapor, or the i1ormal workh1g te1nperatuTe of hot 1vatcr, I'e
spectively, used for direct radiation of the same supply line. 

I ,, 
' 

HEATING AND VENTILATION CODE 41 

Order 6874-Humidifiers. 
1. Location. Humidifiers used in conjunction with ventila

tion systems shall be so located and arranged that they will ef
fectively treat all the ventilation air handled by the ventilation 
system, unless otherwise permitted by the Industrial Commission. 

2. Capacity. Humidifiers shall be calculated, maintained, 
and operated on the basis of not less than 40 per cent relative 
humidity, measured at 70 degrees Fahrenheit for total air supply, 
unless otherwise directed by the Industrial Commission. 

3. Water Pans. The reservoh- capacity in connection with 
water pan humidifiers shall be not less than enough for one nor
mal day of operation. 

The water level in water pan humidifiers having supplement
ary reservoirs, or supplied fro1n pressure syste1us, shall be con
trolled and maintained by means of float valves, or similar auto
matic devices, in the water supply lines outside of the heat 
chan1bers. 

The evapo~ative surface of water pan humidifiers shall be not 
less than the equivalent of 200 square inches of plain wate1• pan 
·evaporation surface per 1000 cubic feet of air supply to be 
treated. ' i , 

Water pan humidifiers shall be located in the heated air cham
bers of heater unit or in similar location. 

Order 5875-Piping 
1. Pipe Sizes and Arrangement. All steam and hot water 

supply and retum piping, and air line piping-, shall be of ap
propriate sizes, eieYations and arrange1nent to accomplish the 
calculated services in practical operation, -..vithont llndue noise, 
stress or other detriment; and shall be "'~~equately shown on 
plans submitted for approval. 

2. Expansion a11d Contraction. Appropriate anchors, ex-
pansion S'i;ving-s or joints, supports ai1d shnilar trade essentials 
shall be provided in every piping system. 
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EXTRAOT FHOM GENERAL ORDERS ON SANITATION 

REQUIREMENTS APPLYING TO ALL PI.ACES OF El\IPLOYMEN'l' 

Order 2000. Definitions: 

"PURE, FRESH AND CLEAN AIR" 

shall mean air that is both stimulating and refreshing to breathe. 
It shall not contain noxious gases, dust, fumes, vapor, or othe-1• 
materials in such quantities as to be injurious to the health. 
It does not necessarily inean outside atinosphere1 hut shall mean 
air th-at contains reasonable quantities of the vital constituent}; 
of the atmosphere. 

''VENTILA'£ING SYS'l'EM" 

shall 1nea.11 any building construction, 1nachinery or equipn1ent 
so arranged -that ''pure, fresh and clean air'' is provided fol' 
Jn·eathing purposes. 

''EXHAUST SYSTEl\1'' 

shall 1nea1i any building construction, n1·a.chinery or equip1nent 
so arranged that noxious gases, dusts, fun1_es, vapor or other 
inaterjals injurious to the health are removed fron1, or pre~ 
vented from contaminating the air any en1ploye inust breathe. 

Order 2010. Purity of .(!.ir. The air, which any cmploye 
1nust breathe, shall be pure, fresh and clean. 

Order 2011. Minimum Cubic Feet of Mr Space. The em
ployer shall furnish every employe at least 400 cubic feet of 
air space. In co1nputing the available cublc feet of a.ir space 
the height of the room shall be taken at not to exceed 11 feet 
and the space occupied by equip1nent and n1aterial must be 

"' btracted. 
Order 2012. Temperature and Humidity of .(!.ir. Every 

employer' shall tnrnish air temperature m1cl humidities that do 
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not pr.oduce extreme or unreasonable conditions, considering 
the nature of the industry. 

l\Tote: The most desirable relative humidities and temperatures 
for 'vorkrooms are respectively 50 to 65 per cent, and 60 to 68 de~ 
grees Fahrenheit. The nature of the 'vork done, the moisture and 
dryness of the body's surface, the kind of clothing \vorn, the motion 
of the air, its temperature and hun1idity, and the ldnd of materials 
used in the process are all factors \vbich \Vill cause a variation in 
temperature and humidity, 

Order 2020. Ventilating Systems. Ventilating systems 
shall be provided for at all places of employment where smoke, 
gas, dust, fun1es, vapor, foul air, vitiated ajr, or industrial 
poisons are used, stored, handled, or are present ill the air h1 
sufficient quantities to obstruct the vision, or to be irritating, 
or to be injurious to health, and when there is available less 
than 1,000 cubic feet of air space per person. Ventilating sys
tems must replace the air twice each hour and supply an ad
ditional amount of air to n1ake up for losses or contamination 
of air or oxygen due to the nature of the "\vork being carried 
on. All venti1'ating systcn1s shall furnish as a ininimun1 re. 
qnirement 1,800 cubic feet of pure, fresh and clean air per per
son each hour. 

Note: See Appendix I for a list oi co1nn1on industrial poisons, 
page 25 of this bool{let. 

Order 2021, Exhaust Systems. When R-equired. Exhaust 
systen1s shall be provided for all inachines, vats, tanks, fur~ 

l1aces, forges, salamanders, and all equipment and processes 
which crea.te and throw off dust sufficiently light to float in the 
air or ,vhich e1nit fun1es, gas or R111>0ke in such quantities as 
to he irritating, or il1juriouS to the health, nn1ess the general 
vent.Hating syste-1n keeps the air "\Vhich any e1nploye n1ust breathe 
pnre, fresh and clean. 

Order 2022. Positive Inlets and Outlets. All vcntilating
and exhaust systen1f; shall be provided 'vith positive inlets and 
outlets. Doors, 'vh1dov;rs, eracks, or elevator shafts are not 
positive inlets and will be accepted as positive outlets only 
when the ventilating system forces outside air into the building" 

Note: If the building construction is such that mechanically op~ 
erated sash of propel' construction can be used to advantage, they 
wiill be accepted as positive inlets and outlets. 

Order 2023. Dust Collectors and Air Washers. A 11 exhaust 
systems must be provided with a dnst collector, ah' washer 
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or so1ne machine,- contriviauce or Jnethod \vhich will prevent 
the discharge from contaminating the air in or around the place 
of en1ployment. 

Order 2024. Draf~s. All ventilating or exhaust systems 
must be so designed, c01istructed and operated that there will 
be no drafts, chai1ges in te1nperature or backdrafts, \vhich a~·e 
injurious to health. Where workmen are exposed to drafts 
or changes in te1nperature injurious to health, from the open
ing of doors or windows, suitable protection shall be provided. 

Order 2025. Ventilation in Drying Processes. · Condition
ing drying. or heating processes shall be carried on in rooms 
so equipped that there is sufficient motion of the air to pre
vent the forn1ation and accu1nulation of poisonous or explosive 
gases, stag11'1J1t or dead air. 

Order 2207. Existing Toih•t Rooms-Ventilation, Every· 
toilet room heretofore installed, which is not adequately ven
tilated by outside windows or skylight, shall be provided with 
a ·vent flue of size specified in order 5254, h1 'vhich a fan shall 
be placed 1 if ne·eessary, for proper ventilation. 

Every such toilet room which cannot be kept sm1itary shall 
be moved so as to be open to outside light and air. 

Order 2300. Laundry Requirements-Heat Deflectors. On 
all roll body ironer;, the hot 1·011 must be equipped with a heat 
deflector which must be lined with a non-conductive material. 
The deflector n1ust extend far enough do\vn in front to deflec·t 
the heat and prevent it from being thrown out toward the op
erator. On all shoe body ironers, the shoe must be covered with 
no11-conductive material. 

Note: AII machines throwing off heat should be so placed and 
equipped that the heat from one machine is not thro>vn on the opera
tor of another machine. 

Order 2301. · Rooms Provided with Exhaust Systems. 
Wherever flat work ironers are operated, the room must be 
provided with an exhaust fan of sufficient capacity to draw ont 
the excessive heat or steam \\1hich arises. 

J.\Tote: Ample positive ventilation should be nlaintained through~ 
out the laundry, particularly the rooins in 'vhich 'vashing, ironing, 
or any other heat or hun11d process, is carried on. 

Abundant fresh tempered air mechanically supplied at or 
near the floor line, and in conjunction with ~mjlle natural ceil-
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inO' outlets or exhaust fans, constitutes the 1nost generally ap
plicable and satisfactory ventilation for laundries. Outside 
air should be used, but it generally need not be 1nadc more 

. than comfortably 'varm. Proper distrib11tion is very important. 

EXTRACT FROM BUILDING CODE 

REQUIREMENTS APPLYING TO Nv:v.r- lNSTALJ_,ATIONS IN PUBLIC 

BUILDINGS AND PLACES OF E1:1PLOYMENT. 

Order 5203, Windows. Every roon1 in vvhich one or more 
pcrson8' Jive, sleep, or are en1ployec1 (except storage roon1s 01· 
other rooms ,,,here .the nature of the occupancy >Yill not per
mit), shall be lighted by a window or windows opening directly 
upon street or alley or upon a court on the· sa1ne Jot \Vith the 
building·. The windows shall be so constructed and distributed 
as to afford proper light and ventilation. Every building 
iuore than 40 feet deep (1neasnring at right angles to the 
1vinc101vs) Bhall have \vinc101vs on at least t1vo sides-. 

·Note: For toilet roon1 windo\.VS, see 01·der 5253. 

Order 5206. Ventilation of Courts. At the bottom of every 
shaft or inner court there shall be sufficient access to such s-haft 
or court to enable it to be properly cleaned ont. Every inner 
court 1vhich is required under order 5203 and 1vhich is n1ore 
than one story in height shall have an intake for fresh air, 
leading from the street or other open space. 1.'he area of 
such intake in square feet shall equal at least two one thou· 
sandths of the number of Cl1ibic feet contained h1 said court; 
but such area need not be more than 50 square feet. Every 
intake shall be constructed of fireproof material, and unless 
said intake is used as a pa.ssage\\1ay for Persons there shall be 
no openings into the same other than the inlet and outlet. 

Order 5215. Hot Air Pipes. Every hot air pipe contained 
in or passing through a combustible partition or floor shall be 
placed inside another pipe arranged to inaintain a 1,4 inch air 
space between the two pipes on all sides; or the pipe shall be 
securely covered with 'Ji inch corrugated asbestos. The bend 
at the bottom of the vertical pipe shall be kept at least 2 inches 
from any woodwork. 

Note: Where a hot air pipe is placed in a 4 inch partition, metal 
lath Over the pipe is recon11nended. 
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Order 5216. Registers. All register boxes shall be of metal, 
and s-lu1ll eithe1' be double or be covered 1vith asbestos not less 
than Ys inch thick. 

Order 5217. Hot Air and Ventilating Flues. .Every ver1.i-. 
('al hot air and fresh air flue or gro11p of flues in the school, 
theatei· and hotel groups (sec Order 5008). shall be enclosed 

· \Yith1 or constructed of, incon1bustible 1naterial at least 2 
i11('J1es thick, lined 1vith n1etal or s1noothly finished on the in
:-;ide; except that fran1e buildings not n1ore than .t1vo stories in 
height nlay have n1etal flues if protected aH in order 5215. 
Ifo1·izontal ducts for hot air and fresh air, and all vent flues 
shnll be constrncted as ju order 5215, or better. 

R.J<;QUIR.Ell'IEN'l'S APPI_,YING TO ]\TEW APAR1'MENT HOUSER, 

HOTELS AND Pr_,AoF.s OF EMPT,0Y1Hr.:N'1'. 

Order 5717, Size of Rooms. JiJvery _sleeping roon1 shall be 
of ~nfficient size to afford at least 400 cubic feet of n.ir space 
for ench occupant over t'velve years of age, and 200 cubic feet 
of ail· for each occupaut undc1' t'velve years. No greatel' 11u1n
bcr of occupants than tihe nnn1her thus established shall he 
pern1ittrc1 in any such roo_1n. 

Order 5718, Basement Rooms. Every base1nent, Hving 0r 

sleeping room shall be at least 8 feet high from floor to ceiling. 
The ceiling- shall be at least 4 feet above the outside grade. ':Phe 
"·alls and floor shall be da111p-proof and 'vaterproof. 

No roo1ns 'vherein persons are forcibly confineil shall be 
located in a base1nent. 

Order 5719, Windows. The outside 'vii1clo,vs in every 
s1e:eping or living roon1 shall have a total area of at least one
t.enth of the floor area of the rooni, but not less than 12 square 
feet. 'I'he top of at least one such 1vindo1v shall be not less than 
61,j, feet above the floor, and the npper half of it shall be made 
so as to open the full width. 
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ICX'l,RAOT li'flOl\l GENEltA~1 Ol~Dli;R. ON Ji~XIS'l'ING. BUILDINGS. 

REQUIREMENTS APPLYING TO ALL EXISTING PUBLIC BUILDINGS. 

1'HEA'l'ERS AND Ass1<:J\11-n;y I-lAr.,r,s. 

Order 6216. Fresh air shall be supplied at the ntle of not 
less than 1 200 cubic~ feet per hour per per;.;011. The freHh air 
shall be tal~en frcnn the ou{sic1c of the building ;-uHl no vitinted 
air shall be re-hcatccl nnlesN it has lH'f'll "'ashed hy a 111eehnnical 
air "\Vasher of approved desig1L 

I\10T10N PICTl!HE J300THS. 

Order 6224, ·Ventilation. Each booth hereafte1· installecl 
(except as ]Jrovidcd be\o\\') sha11 he providetl \vith a ine.tal ven
tilating pipe not less than 12 i11ehes in dian~ctc1~, e.xtcnc1111? ont
side o:f the building'. If a 12 inch outlet pipe 1s nnpract1cabJ e, 
a s1naller pipe inay ( i"f approved by the Inc11!xtria.l Co1nn1ission) 
be used if provided with an efficient rotary power fan. 

If a. standard fire 'i\'indo,v i~ provided not less than 4. Hquarc 
feet in area, connecting 'vith the ontf~ic1e air, and ope111n~· not 
less than one~ha.1f, then the ventilating pipe 1nay be 011~1tte:1. 

In a school, church, or lodge hall ''1here the pictur~ inaclnnc is 
operated only occasionally and for short periods of time the ven
tilating pipe n1ay he 01nitted. 

APART111ENT I--IousEs, Ilo'l'ELS AND 1)1,ACEB OF DETEN'£I01\T. 

Note: The follo-wing orders, ~·elating. to ventil~tion and ~anita
tion, do not apply to those buildings "'luch are ah eady cove1 ed by 
the hotel ·regulations of the State Board of Health. 

Order 6409. Size of Rooms. Every sleeping room shall be 
of sufficient sir,e to afford at least 400 cubic feet of air. space 
for each occupant over t"\velve :vears of age, and 200 cubic feet 
for each occupa11t under. t'\\'elve years. No greater nun1be.r of · 
occupants than the nun1ber thns established shall be pern11tted 
in any such roo1n. 

Order 6410. Windows. No room shall be used as a sleep
ing or living roo111 unless it has a 'vi1Hlo,v 01· \vindo,vs op~n
ing upon a street1 alley) or yarll, or .ll!)~ll 'l c~ur!- connecting 
therewith, or above the roof of an ac1Jo1n1ng bulld111g, or upon 
an inner court not less than 25 :-;qnare feet in area; or unless 
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it has a vertically-sliding pulley-hung sash window, not less 
than 15 square feet in area, opening into another room in the 
same apartment, 1vhich other room ope11s on a street, alley, or 
yard, either directly or through similar windows. Every such 
sash window shall be placed as nearly as possible in line with 
outside windows, and both halve£-.shall be made to open read
ily; and the glass in the lo\Ver half shall be translucent. 

Order 6411. Basement Rooms. No basement room shall be 
used as a sleeping or living roo1n unless all the follo'iving con~ 
ditions are complied with: 

(1) The room shall be at least 8 feet high from floor l.n 
ceiling. 

(2) The ceiling shall be at least 4 feet above the surface 
of the adjoining street or ground. 

(3) The room shall have a window or windows openinp: 
upon a street, alley, or yard, or upon a court connecting 
there\vith, or upon an inner court not less than 60 sqrial"e 
feet in al'ea; and the total 1vincl0"\V area shall be at leaE;t 
one-tenth of the floor area of the room, and the upper half 
of such window or windows shall be made to open the full 
width. 

( 4) The walls and floor shall be damp-proof and watm·
proof. 

(5) rl1he l'OOJll shall have sufficient light and ventilation 
and shall be fit for human habitation. 
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Accident prevention, 13 
Adequacy of heating and ventilation install~tions, 13 

Air cleansing, 28 
Air supply, definition, 9 
Air supply, general requirements, 14 
Arrangement of heating and ventilating installationfi, 13 

Assembly ball with seats: 
Inlet air currents 19 
Minin1um air supply required, l!l 

Scope, 18 
Ventilation required, 19, 47 

Assembly halls without seats: 
Air supply, 20 

Dining room ventilation, 20 
Scope of requirements, 20 
Ventilation required, 20 
Windo\v ventilation, 20 

Asylums, (See Penal institutions) 
Auditoriums in churches, (See Churches) 
Auditoriums in schools, (See Assem•bly halls with seats) 
Automobile repair shops, (See Garages) 
Autornobile storage roon1s, (See Gatages) 

Banquet rooms, (See Assem,bly halls without seats) 
Barber shops, (See Place of e1nployn1ent) 
Bath rooms, (See 'l'oilet roon1s) 
Bedrooms, (Hee Private rooms) 

Boilers: 
Auxiliary water supply, 2il 

Capacity, 13 
General requirements, 29 

Returns, 29 
Valves, 29 

Bo,vling alleys, (See Assen1bly balls without seats) 

Capacity of heating and ventilation installations, 13 

Chapels, (See Churches) 
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Chin1neys: 

Area of cross section, 32 
Construction requiren1ents, 34 
Clean-outs, 34 
General recon1rnendation, 33 
I-Tcigllt, 32 

Churches: 
Air supply, 21 

Alterna:te ventilati·on capacity, 22 
Alternate ventilation service, 21 
Scope of requirements, 21 
Ventilation required, 21 
\Vindo'v ventilation, .21 

Classroon1s, (See Schoolroon1s) 
Cleanliness, provision for, 14 
Clean-outs for ducts, 14 
Cloakroo1ns, (See Vlardrobes) 
Control of air supply, J4 

·Courts. ventilation, 115 

Dance halls, (See Asse1nhly halls ·without seats) 
Data, submission for approval, 11 
Definitions, 9 
Deflectors, 38 
Department stores, (See Salesroo1ns) 
Design, general requiren1ents for, 13 
Dining rooms, (See Assembly halls ,vithout seats) 
Direct-indirect gravity ventilation syste1ns prohibited, 16 
Don1estic sctence rooms in schools, (See Vocational schools) 
Dorrnitories: 

Scope of requiren1ents, 27 
"\Vindo"' ventilation, 27 

Duct, definition, 10 
Ducts: 

Construction requirements, 36, 46 
Design, 35 
Extension ahove roof, 38 
Gravity ducts, 37 
Horizontal runs, 37 
Illun1ination, 36 
Insulation of ducts, 37 
1\iietal ducts, 36 
Outlet ducts kept separate, 37 
Outlet ducts, ter1nination of, 37 
Sizes, 3·5 
Underground ducts, general requiren1~nts, 36 

Exhaust system of ventilation, definition, 9 
Exhaust ventilation· ·sys,ie.iriS: 

Clean discharge required, 17 

,\ 

'fe1npered air supply, 17 
\Vhere required, 17 

INDEX 

Existing building, definition, 10 
Ii-,actories, (See Places of en1ploy1nent) 
~-.ans: 

Capacity, 34 
General reciuirernents, 35 
Location, 35 
Type, 34 

.F'ire protection, 13 
Fresh air, definition, 9 
Fresh air intake, definition, 10 
Fresh air intake: 

Cleanlilless, 28 
Construction, 28 
!-!eight above grade, 2'8 
Location, 28 
Protection fron1 weather, 2.S 
Screens, 28 
Size of openings, 28 

Fundatnenta l data, 13 
Furnaces: 

Capacity, 1.3 
General requirements, 30 

LoCation, 29 

G-arages: 
Air su1Jply, 2'5 
General requirements, 26 
Scope of requirements, 25 
Ventilation required, 2•5 

Gravity systen1 of ventilation, definition, 9 
Gymnasiums, (See Assembly ha}ls wit_hout seats) 

'Heat Calculations, basis of, 14 
Heaters, connections in battery forn1, 29 
Heating, genera:I requirement, 16 
Heating surface, definiti-on, 10 
Heating sYstem, definition, 9 
Hot air pipes, construction, 45 
Humidifiers: 

Capacity, 41 
Location, 41 
Water pans, 41 

Inlet, definition, 10 
Inlets: 

Floor iii.lets prohibited, 39 
General requirements, 3'8, 4,3 
Grilles or diffusers required, 39 

51 
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Number and arrangement, 89 
Where required, 38 

Jacketed stoves: 
Construction requirement, 81 
Fresh air intake, 31 
Location, 30 

Outlets, 31 
Smoke ftue, 31 
Where permitted, 30. 

Jails, (See Penal institutions) 

Kitchens: 
Air sup[Jly, 20 
Exhaust ventilation, 21 
Exhaust' ventilation required, 20 
S-cnpe of requirements, 20 

Laboratories, con1mercial, (See Places of employment) 
Laboratories, used for instruction and research, (See Vocationnl 

schools) 
Laundry ventilation, 44 
Lecture halls, (See As·sembly halls-with seats) 
Library reference and reading rooms, (See SchoolrOoms) 
Living rooms, (See Private rooms) 
Locker roo1ns, (See Wardrobes) 
Lodge roon1s, (See Asse·mbly halls 'vithout seats) 

JVIachine shops in schools, (See Vocational schools) 
Maintenance of equipment, 18 
Mechanical syste1n of Ventilation, definition, 9 
Motion picture booths; 

Afr supply, 19 
Exhaust ventilation required, 19, ·47 
Mechanical exhaust ventilation, 20-
Scope of requirements, 19 
Size of gravity outlet duct, 19 

lviotion picture theatres, (See Assembly halls with seats) 

New building, definition, 10 

Occupied area., definition, 10 
Office rooms general: 

Air supply, 25 
Scope of requiren1ents, 24 

Ventilation requi~·ed, 24 

Window ventilation, 24 

Office rooms, sn1all, (See Private roo1ns) 
Operation of heating and ventilation system, 18 
Outlets: 

Floor inlets prohibited, 39 
General req\1irements, 38, 43 
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Grilles or diffusers required, 39 
Number and arrangement, 39 
Where required, 3·8 

Outlet, definition, 10 
Out-d-0or opening, definition, 10 

Penal institutions: 
Air supply, 27 
Scope of requirements, 27 
Ventilation required, 27, 47 
WindO\V ventilation, 27 

Piping:· 
Expansion and constraction, 41 
Sizes and arrangement, 41 

Places of employment: 
Air supply, 26 
Exhaust ventilation, 27 
Scope of requirements, 26 
Ventilation required, 26, 43 

Plans, submission for approval, 11 
Playrooms in schools, (See Assembly halls \vithout seats) 
Pool rooms, See Assembly halls ,vithout seats) 
Prisons, (See Penal institutions) 
Private rooms, \VindO\V ventilation, 24, 47 

Radiation, indirect: 
Arrangement, 40 
Capacity, 40 
Design, 40 
Gravity ventilation 4.0_ 
Valves, 40 

Radiation, direct: 
Recessing or elevation, \Vhere required, 39 · 
Shields, \Vhere required, 39 

Recirculation of air, 16 
Recitation roon1s, (See Schoolrooms) 
Register boxes, construction, 46 
Retail shops, (See Salesrooms) 

Salesrooms: 
Air supply, 2'5 
Scope of requirements, 25 
Ventilation required, 25 

Sanitation, 18 
Schoolrooms: 

Air supply, 22 
Alternate service and capacity, z,2. 
Humidity required; 2-2 

. Scope of requirements, 22 
Ventilation required, 22 

53 
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Shops, .(See Places of employment) 
Skating rinl~s, (See Assembly halls ·without seats) 
Sn1oke test of chin1neys, 18 
Social halls in churches, \See Churches) 
Specifications, submission for approval, 11 
Stack heaters: 

General requirements, 32 
Grate area, 31 
Location, 31 

Study rooms, in any bu1lding, (See Schoolrooms) 
Sunday schoolrooms, (See Churches) 
s,vin1ming roon1s, (See Toilet roon1s) 

Te1nperature of inlet air, 14 
•.remperature zones, map of, 15 
Test of heating and ventilation system, required, 17 
Tests of gravity ventilation systen1s, 16 
Theatres, (See Assembly halls 'vith sea.ts) 
Thern1on1eters required, 18 
Toilet rooms: 

Air supply, 24 
Exhaust ventilation, .2·4 
Scope of requirements, 24 
Ventilation required, 24, 44 

Ventilation, defini:tion, 9 
Ventilation required for occupied areas 16 
Ventilation systen1, definition, 9 
Vocational schools: 

Air supply, 23 
Scope of requiren1ents, 22 
Ventilation required, 22 

Volume dampers, 38 

\Vardrobes: 
Air supply, 23 
Scope of requirements, 23 

VenJtilation required, 23 
Wardrobes in corridors, 23 

Wards, (See Dormitories) 
Windo\VS, general requirements, 45 
VVood\vorking shops in schools, {See Vocational schools) 
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