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HEATING AND VENTILATION CODE

InTrODUOTION

During the past geveral years general requirements on ventila-

tion of public buildings and places of employment in Wiseonsin -

have been enforced as a part of the Building Code and of the
Greneral Orders on.Sanitation, issued by the Industrial Commis-
gion, The Bu11d1ng 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, 1918, The ventilation requirements contained. therein,
Orders- 2000 'to 2017, inclusive, were amended in 1921, effective
July 19, 1921, The revised general ventilation requirements
are contamed in’ Orders 2000, 2010,-2011, 2012 and 2020 to 2025
inelusive, are still in foree"as applied to all places of employ-
“ment, These reqmrements ha,ve been reprmted in the Appendlx
to this Code. ' - '
- Ju the fa,ll of 1922, the Industrial Commlsslon appointed an
Advisory’ _Conmutigee to assist in the preparation of a reasonable
code of standards of heating and ventilation for publie buildings
and places of empioyment in Wisconsin. The personnel of this
_coinmittee igras: follows. _ : :

C. E Bronson, Kewa.unee,’llhnom Repr esentmg the Amermzm Boilel
-Manufgeturers “Asgociation, .
Dr H. E. Dearholt, Milwaukee, Wisconsin. Representing the Wiscon-
sin Anti-Tuberculosis ‘Association. - i
G. Ji DeGolléke, Milwaukes, Wisdonsin. -Representing the Wmconain "
. ‘Chanpter of “American Institute of Architects..
'.Henry Hotton, Mﬂwaukee, ‘Wigconsin, Representing the National 3
.. Boiler. and Radiator Manufacturers Association. - :
Prof, G.'L, Largon; College of: Engmeering, University of Wisconsm,
. Madison, Wisconsin.
" Bamuel R, Lewls; Consulting Engineer, Ghmago, IIhnoiB
*LenF Sargent, ‘Wausau,’ Wlsconsin National Heatlng and Ventl-
lating Company _ ) ) )
"Appomted following deat.h of H, L. WllIlams Mi!waukee American

Foundry: and. Furn&ce Company, who WaS & ‘member of the origlnal com-
m‘lttee ;
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‘ H W, Schmidt Stete Depaxtment of Pubhc Inshuctwn, Mad1sox1,"_ :

WISCOBS]H

R, Worthing, PleSIdent of Bayley Manufactunng Company, Mllwau-‘. 7

kee, Wisconsin.

' **R A Small Ventilatwn Engineel Industrial COInmlSSiOD. Ma.d1~ .

" son, W}sconsm -

W. C Muehlstem Bulldiﬁg Englneer Industual Oommmsmn, \/Iadi-'~ T

8501, W]SCOHSIH

The Heating and Ventilet_ieu Code Adviéory Committee .Iﬁ_et S
regularly, averaging two meetings per month, for the purpose -

~of preparing a Heating and Ventilation Code. "The work of . the

commiittee was: submltted to the. pubhe for criticisms and sugges-
* tions in public hearings held at Bau Claire, Qshkosh Milwaukee =
. and Madison, in February 1923, The Heatmg and Ventilation:

. Codeas revised by the: committee on. the basis of the. publiehedr-

~ ings was- adOpted by. the Tndustrial- Commwsmn on July 6, 1928, -~
-and hecame effective August 19, 1923, In the-enforcement of e
this code following its adoption by the commission it soon became’

‘evident. that. there was somo dissatisfaction as to the reasonable-

" ness of some of ‘the: requirements. Publication was, thérvefore,
L postponed and the code was placed in the hands of: the Adv1sory S
*. Committee for fur ther consideration, - The revised code’ as. finally -

- submitted to the commission, ~With reeommendatlon for a.doptlon

" ig the result of & consmentmus effort to dewse a reasonable and -
beneficial standard of heating and ventilation of: pubhc buildings - "
and places of employment - This Heating and Ventilation, Code - -

_was adopted by the commission on Apnl 8, 71925, and heedme .-

effective May 14, 1925.°

ADMINISTRMION

L rI‘he Heatmg and Ventlla,tlon Code will be enforeed in ceope1 a-
~ tion with local officials; who -are: required- by law to-enforce all
‘orders of the commission which are germane to their respective
~duties- (Section 101.28 of the rewsed statutes).  'With the State

. Heating and Ventilation Code as a foundation, ity ordmancee-
.. may go-more in detaﬂ if -desired, or may contain more strmgent
- requirements than the State Code, but in every cade the State-

* Code requirements are 1‘equlred to be enforced as a mmlmum

. To secure best results plans should be ﬁled Wlth and ‘he:ap-
'proved by; the clty bulldmg mspeetor a8 Now. obtams in the re-"

Sihes Resigned Sept g0, 1924

-oor suspend the gam
. -'the revised statutes). e
o - The Heatm_g and Ventllatlon Code Ad‘msozy Gonmnttee con- -
smtmg -of ‘thoge name .
<. the. commission in° Al maftters pertaining to  heating and’ venti- -
- __.~.]at10n of- pubhe bulldmgs a,nd places of employment Any per-.
.~ - son who is dlssetlsﬁed with any technical ruling of any inspector, - -
: _-'may appeai to the Heatlng and Ventilation, Code. Adwsory Coin- . o

: _Mittee, whose: declswn will be submltted to the- commlssmn for:':
. eons1derat10n . 7

) G.‘ AND VENTTLATION GODE

= _qu1rement for the submlssmn of bulldmg plans and the obtain-
~ing-ofa bulldmg peumt in-the cities ol 'Appleton, Beloit, Bau

Claire, Fond: du Laé, Green Bay, Janesville, Kenosha Manito-

. Wog, Milwaukea, Oshkosh Racine, Sheboygan, Shorewood, Supe-. .
“rior, West Alhs “The. requirement for submission of plans.for
" heating and ventﬂatmn installdtions to the Industrial Commis-.
.« sion for approva.l is Wwaived in eities where the eode is enforéed, . -
- a.nd plans are. apploved in a manner acceptable to the Tndustriat -
C’ommlssmn Reg&rdless of the size, all cities should require
‘. permlts for: buﬂdmg construetion and eguipment, usmg the State -
© “Code as.a munmum sta,ndard i case there is 110 more 1estr1et1ve.
- Ioeal ordmance o

APPEAL ‘

Any person Who cons1de1s any part of the Heatlng and Ventl-f':_ '

-~ lation -Code,” or any- ofﬁclal 's interpretation of the code, to be
unreasonable, may appeal to the commission to interpret, modify, .
i} (See Seetlons 101. 15, 101 16 and 101 17 0f .

] .a,'bove a.ets a8 an advzsory comlmttee 6
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~ HEATING AND VENT-iLATION CODE

" .. SKCTION 1.- DEFINITIONS,

Order ESOO—Deﬁmtmns S L
1 Vent'tlatwn is the production and malntena,nce of atmos-’
pherm condltlons eonducwe to health. andscomfort 1ndoors ‘with- .

<ot detrlmental drafts, by means of inlets and outlets in con;]unc-.

tion with gra.wty or mechanical means of moving air, -
- 2. A wentilation system .is anycombination of buﬂdmg eon-" - -

- structlon, machmer‘y, devices or equipment, so. proportioned, ar-
. ranged,: msta,lled operated and maintained as to seeure with .
normal operatmn thc, standald of ventlla,tmn reqmre& ’by thig

code.’ , : N
3. A heastmg system ig a,ny GOmbmatmn of bulldmg construc~ g
.tion, maehinery, devices or equipment, so proportioned,: arra.nged

- installed, operated and ma,mtamed as-to_ produce and deliver in - :
_ place the required” amount and character of heating serwce‘_

4. A -gravity. sys_.temrof venttlation is any ventilation, the prac-

~ tieal eff:'éetilvenes_s'of_ which depends wholly wupon atmqspheric
~ conditions, nch as relative density, temperature or wind motion, -

5. A mechanical system of ventilation-is any ventilation, ex-

~ haust or heatmg system the effeetlveness of which depends upon

the operation of power-driven equipment.
6.. An exhoust system. of ventilation is any combmatlon of
bmldmg construetion, machinery, deviees or equipment, 50 pro-

~ portioned, arranged, maintained and operated, that noxious

gases, dusts, fumes, vapors, vitiated air, or other materials inju-
rious to health,: are -effectively - withdrawn from the breathmg
zone of employes and frequenters,

7. Air supply is the supply and appropriate dlstrlbutmn and
disposal of: the air reqmred for ventilation.. .
8. Fresh air is air that is stimulating and 1‘efresh1ng and
which. ig free from econtamination of any kind in proportions

- detrimental to the health or comfort of the persons exposed to it.
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9 The far esh G mtake lneludes the ducts and out door open-"
Y- ingsg through WhlGh outsﬂde air is admltted to k3 ventﬂa,tlon or

- ,' heatmo system.

-10. An - dnlet is a “duet termmal or an openmg inac room" o

‘through: which' the air. supply enters the room, and shall he

understood . to mean and include ‘oiily those. inlets whleh are .

definitely and specifieally provided for such purposes:

11. An outlet ig a duet entrance; or an opening From a-room, L
through which the vitiated air leaves the room,; and shall be wn-:
~-derstood to mean and ineclude only those outlets which are. defi- -

' mtely and speelﬁeally provided for such purposes.

“12:- A duct is any. pipe, flue, ehannel or housing;. used: or. m-;. :

,tended 1o bhe used for. the eonveyance of air, gages or entlamed
materials peltamlng toa hea,tmg or a ventilation system. An'

underground duet is any. duct whoHy or in part below the sur- - .

Tace of the ground adjacent to the duet.

13, Out- door openifigs are those openings in outmde wwl]s _ ;

which are arranged and eqmppod iri-sueh manner as to be easﬂy
operated and aceessible for manipulation.

o 14: The term hea,tm g sur face applied to.bmlers, shall be un-
~derstood ‘to mean and include the total wetted avea between. L
_grate 11ne and normel water line, exposed to eombustlon of fuel, e

T or-in mtlmate contact with flowing eombustlon gases on one mde
and water on the other side. - o : -

The-term heating sur face apphed to furneees and stoves, shall - '

. be undelstood to.mean and include only -the total area of. aiv
supply surface between grate line and’smoke ccllar, exposed to

combustion of fuel or in intimate contact with flowing. eombus-

tion gases on one side and ﬂowmg air supply on the other 31de

15, An ocoupied area is-any ¥oom, area or- enclosure the or-
mal use of whmh mvolves aotual or mtended oeeupaney by oxe.

QL more persons R : g S

16. Theé term e:mstmg bmldm . used in thls code sha,]l be ans _

"~ derstood to medn and inelude- buildings, additions there’co ‘and -
| alterations thereof, struotulally completed; ‘o for whith com-
"~ plete plans have been approved by the Industrial Commlssmn or
its authorized local representative, and eonstmetlon IS n prog—‘ :

ress, prior to effeetwe date of this. code.

17. The term new, bmldmg used in this code’ shall be under-
© . stood to mean. and melude bmldmgs add1t1ens thereto and al-;

i

- SECTION 2 SCOPE OF‘ HEAT]'NG AND VENTILATION CODE

o ﬁned by statutes

"talmng to exietmg plaees of mdustriel employment

L obtmhed before aﬂ.’eeted Work 1s eommenoed

e ploved by the Industr al Commlsswn -or eonstruetlon is fot 111.
N proo’ress pI'lOl‘ to the effeotlve date of- thls oode - IR

Order 5810—Scope of: Gode. ' S
1. Public Bulldmgs and Places of Employment 'l‘he pl‘OVL )

_sions of. thls code shall. apply to ell buﬂdmgs used or to.be’

used,vag plaees of employmeut or as publle bulldmgs a8 de«’.'-

dmge “The provisions- of this code. shall apply :
to fhe ventxlatlon of all new buﬂdmgs :
The pr0v151011s of thls eode sha,ll ap-x

4" Chenge inUse.” The provisions of thig code shall - apply' _

. to every” buﬂdmg, or portlon of -a building, devoted to hew
. use f01 Whleh ihe 1equ1rements under this-¢ode are in Cany o
o way more stungent than the 1eq1urements GOVBI‘IDQ, the pler LT
L - Vlous use : :

',‘,

a SLC'I‘ION' 5 "'k,ENERA'I;‘REQUIRE\IENTS

Order 5820—P1ans, Speelﬁcatlons “and Data _ -
1. Design and Preparatlon ‘of Plans. . All plans and data for..

o heatmg an'd'for ventllatlon ehall be demgned and p1epered by_ 7
s eompetent deSJ,gners P :

2 Approval “of, Plans and Speelﬁeatlons Co'mp]et'e" p‘la.n's” ‘

fop heatmg and for ventllamen together Wlth ‘the speelﬁeamens_'

hevmg ﬁoor or. roof spans grea.‘fel“

ot for approval

"re m01e than two r»:tomes hlgh 01" g

Approvel shall be- g
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Exception. In eities where plans are examined, and build-

ing permits are issued, in a manner approved by the Industrial

OOmm]SSlOl’l this requn'ement does not apply.

3. Plans Requn'ed in Duphcate All plang for heatlng and
for ventilation shall be submitted in duplicate.

Note: Extra copies of plans may be filed for approval sta.mp but
they should accompany the duplicate plans.

4, Approval of Changes in Plans. 1f after having been ap-
proved by the Industrial Commission, plans or specifications
are changed in any respect covered by this code, such changes
shall be submitted to the Industrial Commissien for approval.
All work shall be executed according to the approved plans
and specifications, or the approved alterations.

5. Approved Plaris Kept at Bulldmg A eomplete set of
approved plans and gpecifications showing identity of approval
shall be kept at the building at all times during building con-
struetion and inst_allatioﬁ of eguipment.

6. Data Required on Plans and in Specifications. The lines,
data and information shown on plans for heating systems and
ventilation systems submitted for approval shall be reasonably
permanent clear, legible and complete, and shall include all
details and data necessary for review of installation, such as:—

Building; name, type, location, on each sheet.

Owner; name, on each sheet.

A1e]ute_ct; name, on title sheet.

Engineer or Designer; name, on cach sheet.

North points on general plans

(eneral plans, ineluding attic and roof layouts

General plan dimensions and height of all rooms.

Intended use of all rooms,

"Phickness of wallz and type of construetion,

Vertical seetions and. elevations necessary to show profiles
of installation.

Sizes and continuity of all ducts and flues.

Location and type of all prineipal units of equipment.

. Chimney size; shape and he1ght above -primary grate of
heater.
n. Specifieations shall be properly identified with plans,

v

FE ke pe o

[

Ralay

7. Special Data Required. All plans or speeifications gub-
mitted for approval shall be accompanied by data sheets giv-
ing the amonnt of radiation ealentated for each room on direet
radiation installation, amount of air and delivery temperatnre

 bes ohtame

T Plpmg, I‘lre Plotectlon :

of szzes a,nd raths of boﬂele, :
fans and all other equlpme 1t

.‘Ty.ﬁ.}ca' .;forms :for presentlng' the’ abeve 1nf01matxon may’ '. .
i} he Industrial Commmswn : )

'Older 5222

Smo}ce PID 's'

'tlon -Orders-5210 a.nd 5527
_ 5, - Fire Protection -0 :

" ‘Heater" Rooms .Orders 5527, 5617, 5720
tder 5214, .

Order 5822—D'11gn. E - R
1 Adequa,ay Al heatmg and ventllatmn “ingtallations :

,=1nsta11ed mamtamed ‘and, operated ade—j_ -
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3 Bas1s for Heat" Oalculatlons

. \the state has been dwlded into tIu ee zones of coldest weather
- temperatures - recorded: for inehided locahtles by the U, 8.
‘Weather Bureau . durmg the last ten years.

of cold weather temperature not more than 10 degrees Fahr-
enheit warmer than the zone avera age: of the zone in Whlch the in-
stalla,tlon is located. S

4. Provision. for Cleanhness
equipment, which house or handle air used for ventilation puir-
poses shall be designed so as to faclhtate samtaly mainte-
nance thereof ' -

Notes:

1, Sheet Meta,l Diicts. Sheet metal duets should be provided

with plenty of cldan-cuts so that the piping’ system can be cleaned .

by operation of fan or haid-tools. By placing a clean-out at or near
ecach horizontal or vertical turn, at or near the points of minimum
normal air pressure and travel, it is often possible by closing most
or -all of the normal discharges and opening individual clean-outs
in turn, to cause enough extra flow of air to remove much -of the
dust-and dirt that has setfled -in the p]plng gystem under normal
- operation -conditions. -

.ingert a stop in the pipe beyond the opéned clean-gut. Hand-tool

swabs are sometimes used for cleaning ofherwise’ dlﬂ‘lcult parts in

ducts,

2, Masonry Duets Honzontal ‘masonry ‘ducts should he- eon-

strueted, arranged and equipped for washing down with hose wa-

ter, and -large ones should. be providéd with sufiiclent 1llum1nation
to :fac:htate both cIeamng' and mspectwn serwces

Ofdér 5828—Air Supply

1 Uncontammated Source. The fresh air shall b-e ‘taken

from a relatively uneontammated source 0uts1de of the . -

buﬂdlng

9: Maximum Inlet Temperature, 120 Degrees Fahrenheit.

“The ealeulated room inlet tempelatme of air used.for. heatmg_ :
“and ventﬂatmn purposes shall not exceed 120 degrees.-Fahr-
_enheit unless approved in ertmg by the Industmal Com i

-,'mlssmn
Note:

ceeding 120°F, although in praetice it may gometimes e necessary

~to: heat the ‘air to h1gher tempelatures in order to drive. 1t into the B

room . S .. T

3. Control

T the aecompanymg maﬁ

Max1mum heat.
Tosses for a heating system shall be caleulated on the basis

Al Pﬁi‘ts of in’stallations andf‘.

Tn this connection it is generally advisablée to .

~In gravity systéms it 1ts mtended to base the hea’ter ca— .
pacitY, ‘arrangement and control upon. inlet temperaturea not exe . e

_ Adequate control of tempemture and other-,
condltlons and effeets of heatmg and o:[:‘ ventllatmn shall be--- -

MAP ()F WISCONSIN SHOWING COLDEST TEMPERATURE
' ZONES

U-}' Iron
&
R

2 ‘ ViLas
O NE _ 1 ' ;A Fior.
~—~—Pricx o [ForesT§4,
e O T ", )
FTavior o flanetoel . | & [,
“MARATHON Qog',‘

. Gése R"oéK '

ZONE ARE AS FOLLOWS

-ZON_E_"_l RN L. 480 BEIDWZEROF
CZONE 200,00 P e 34° BELOW ZiRO Iv,
ZONE 3 ........ e, . 240 BELOW ZHRO F,

¥ AND VENTIATION CopE . 15

ZONE AVERAGE OF- COLDEST TEMPERATURE RDCORDDD FOR EACH °
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prowded and mamtalned and epereted for all heetlng : nd all :

' _ventﬂatmn systems., : (

- " 4. Reecireulation, - Where the d331gn, equlpment and eontrol i
e of a ventilation system in-all parts and as ar WhOlB{_ 1s sueh:-’

~."4s 1o promdte, encotrage and reasonebly Esgure’
Operatlon reelreuletion will-be. pemmtted as fellow'
, ' (A) 50 per’ cent’ reelreulatlon dulmg oecupane :

“oupied areas havmg no. other eontammatlon than human ;

. . “at mtakes

':.'Where an  effective approved dust ehmmetor ig operated in
‘the- air supply cirauits ; : ’

~(C) 100" “per eent remreulatlon whlle buﬂdmg i entlrely:_i -

.unoeeupled EITAE i

Order 5824——Hea;l:mg, Ventﬂa,tlon and Exhaust Systems-—— -

-General,- o

- 1. Heating Systems Reqmred Adequate and approprlaiei?"
heatihg - systems shall be provzded maintained and operated o

~for all oecupied areas within the seope of this code.

-2. Ventilation Systems Required. Ventllatmn syetems Sha,]l_. - '
- be- p10v1ded mamtamed and operated . to: -accomplish l‘eqmred o
_ventilation servme for aH occupmd areas: Wlthm the Scope_‘_'_—'

~of “this. eode. Ll

Note: : This mcludes all plaees of employment or oceupancy where‘

: smoke gas, dust;: fumes, steam; vapor, foul-air, industrial poisons,

or other detrlmental materials, -are used, -stoved, handled or.are

present In the air in sufficient” quantities to obstruet the ¥isfolr, or
to be irritating, or-to ‘he injurious to the~ “health, safety or we]fale
of the employes or flequentere. . .

3 Gra,wty Dn‘eetﬁlndlreet Systems, Prohlbﬂ:ed Gravﬁy
dneet—qndlrect systems shall not be consldered pelmlselble
Tor mste.llatlon under thls code.

Note' Thls clause -ig mteuded to pmhlblt the use of ‘go-called

,dlrect—indireet radiators whereby the Toom air. supply is supposed. - - -
to bée admiiied- directly from the outside to the’ hase, and to be.de~ .
Jdivered' at the top, of direct radiators placed in .the rooms to he .

eerved Wlthout meehanical ass:etance

b

4. Critical Qutside Temperature for Grav1ty Systems Ap-',
'proval tests of gravity systems shall he made when “there ds i
g not less than 40 deg} ees I‘ahrenhel’c dlfferenee between room

~Gupancy, WIthout speclal eleensmg devwes other than screens‘__

(BY 15 per: eent reclreulatlon duung oeeupaney, from oe- I
cupied areas having no polsonous or dinjurious- contammatmn_ T

The mtensity of suetmn necessary in exheust systems de-
pends on local eendltlons to such an ext.ent tha,t no ‘definite mtensity .

6 Exhaus"'Systems Clean Dlscharge Where necessary ex-,_—'

. 1;11e dmchargé' fro‘m the systems Wﬂl be prevented from eon-_'
> bie thmg zone 1ns1de the bulldlng, or bee()m-;

Supply for : Exhaust Systems Wher :
"exha,ust methods the air Whmh blows' :

o 'p1 1atel'y f;empered

.Note: Takmg foul ait out of .a room 1§ only part of the selviee
required. “This code reguires-that air exhausted from a-roonr shall;_
-be raplaced with: adequate eupp}y of air properly walmed or t1 eated
before 1t is edmﬂtted to the room served. . .

8. No Gontammatmn of Adgaeent Areas Ali equipmeﬁt_,

; '-‘and systems eervmg rooms. which-house’ sourees. of odots, -
-~ fumes; no,xmus gases, smoke steam dust Spray,: or other CoTE-

- tammatmn shall be sﬁeh asto prevent spreading” 6L any such

- '—';eentammatmn 'to any other occupied’ parts of the huilding:; -

9. Fmal Test Reqmred The performanee of every heating

©7or ventilation installation. shall be thoroughly tested and bal-
. aneed 1_1_1_-..;pla_,ee, throughout, ‘before completion and delivery -
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to owner. The performan-ce of ventilation Syste:iﬁs shall be -
balanced by metered measurements of air: flow a.t 1nlets and_.

outlets,

Note: 1, Smoke Test, It is very 1mportant to make a smoke test .

of an ordinary chimney built into a building -bhefore aecepting it be-
‘cause a leaky chimney presents a serious fire hazard as well as
serfously impairing the usefulness. of the entire plant, -An active
smudge is started at base of chimney or in the heater and then the
top of the chimney is closed so that no smoke can escape that way.
The chimney and combustion gas passages should be so tight.that no
-.smoke will escape frqm any. crack or crevice or loose joint. -

Order 5825—Mamtenance and Operation.

1. Maintenance.  All heating, ventilation and exhaust in-
stallations shall be maintained.in good Workmg ‘order..

2. Sanitery Conditions. All heating and all ventilation in-
stallatlons, equipment, accessories and appurtenanees shall he
kept clean and sanitary.

3. Operation. All heating, ventllatwn and exhaust msta,lla-
tions shall be operated consistently.

Note: It is recommendéd that contractors thoroughly. instruct
the operators of heating and ventilation systems, and conspicuously

post written or illustrated instructions for the eflicient and practical
-operation of the plant, Liefore leaving the job.

It is always desirable to ingtall recording instruments in connec--

‘tion with mechanical ventilation systems. ‘Such instruments demon-.
strate thé consistency with which the systems are operated. - A
recording alr pressure gauge, an odometer, a recording thermome-
ter, or even a speedometer, will be comparatively inexpensive and
- will be of great assistance to adequate supervision,

In small school buildings, printed memoranrdum padg provided
near the thermometer, are being used with a reasonable measure.
of success. The teachers 'are required to make hourly 1‘ep01‘ts of.
thermometer readings for each day of the week.

4. Thermometers Required. A rea.sona,bly accurate ther-
mometer shall be provided and maintained for each 1000.
square feet or fraetion, _ili all oceupied areas having more
than, 350 square feet floor area, and shall be easily accessible
and properly located: to show temperature of .the zone served,

SEOTION 4. GENERAT, REQUIREMEN'I‘S FOR CLASSIFIED. 0C-
CUPANCIES AND AREAS,

Order 5840-—Places of Assembly Wlth Seats,

1. Scope, This elassification -shall he understood f{o melude 7

theaters, picture theaters, school auditoriums (not classrooms),
publie lecture halls, and similar close-seated areas usually pro-
vided with seats, whether seats are used ot not,

- mallltelﬁed .-f.or all: occupled area,s of thls elass havmg 4 seatmﬂF _
' 'edpaelty ‘of: 50 or more. .

- 8. Minimum A1r Supply The air: supply ‘provided and main-

' _talned for occup1ed areas of -this class shall be not less than 3

cubie feet per minute per square foot of floor area between main

-~ walls, not including the stage but ineluding. the gross floor avea

of balconies and gallemes. The stage shall be supplied with suf-

- fielent air to equalize the air pressure thereat so as to avoid de- .

flécting the curtain, but this volume of air need not be in addl-

-tion to:the volume calculated for the auditorium, -

The air supply for foyers and lobbies used in eonJunetlon w1th
oeeupled greas of this class shall be not less than 2 cubic feef per
mmute per- square foot' of floor ared.- : : :

* 4. Inlet. Air Ourrents In areas. used for ﬁxed oceupancy,

- the inlets shall be so located, arranged or equipped as to prevent .
direct InIet air currents from striking the backs of the occupants C

Order 5841—Mot10n Picture Booths. ,
1. Seope.  This. classification shall be understood to mclude

:all motion . pletm'e booths other than portable booths.

‘Note: See 01der BE39 of Bu:lding Code 1ssued by the Industrial-
Commission,

2. Exhaust Ventllatlon Requlred ‘Exhaust ventlia.tmn shall
be-provided and maintained for every occupied area of this
class, and such exhaust ventllatlon shall be mdependent of the
audltorlum ventﬂatlon system.” -

3. Minimum Alr Movement. The air movement provided
and maintained in occupied areas of’ this class shall be not less :

' than 114 cubic feet per mmute pel squal‘e foot of floor area-in

booth.
4. Mlmmum Size of C‘ﬂawty Outlet Duets. “The effective

flea of grawty outlet ‘ducts serving oceupied areas of this class

hall be not less -than equivalent to 12 inches inside- diameter,
or éach pmture machme, nnless e,dequate approved tnechanieal
.gxllaust is provlded and .all sueh duets shall extend dlrectlyr

" to the outmde of bulldmg

- Note: Gra,wty outlet duets from pwtme booths should be as_
_nearly vertica.l as possible : ) .
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-5, Meohemcal Exhaust Systems Independent

. Order 5842—Places of Assembly Without Seats.

1. Seope. This classification shall be undersicod . to. inelude -
lodge rooms, dahce. halls, dmmg and banquet rooms, skating -
rinks; ‘gymriasiums, playrooms and sunﬂsl eleas not normallyf ‘

p1‘ov1ded with seats.
2, Ventilation- Requlred Ventllatmn sha,H be prov1ded and

. mainfained for oceupied areas of this class wherever such oceu-
" pied areas are in, or.are used in connection with, sohool or ¢ol-
lege buildings, and in all other cases where the total window sash

~area is less than 10 per eent and the total of out-door opening Co
there through ig less than 5 per cent -of the floor ares, respee-

-~ tively: - -

-Note: Where ventﬂatlon is not required, because of exoess ‘wins
- dow area and out-door openings, such window area. and -out-door

openinge should prefera.bly be-all.above grade.. No window or out- -

. door openingbelow grade -will ‘be counted unless there 18 a clear
space. outsidé of the windows, having-width ‘of .not losg- than 1%
tlmss the dlstance below g1ade at bottom  of window,

-3 Minimum Al Supply The air supply prov1ded and maii- 3
-+ tained for oceupied: areds of this class shall be not less than: 11/2'j o

cubic feet per minute peér square foot of the flodr area served

- 4, Dining Room Ventilation. Where dining rooms and simii- - -

la,l oeoup1ed areas-are: used in gotijunction w1th ad;acent ormnear: :

.“ by kitchens. or other sources of ob;]eetlonable odors, the spread. . .-
. of such- “odors throughout the dmmg roOms- shall e prevented

2 by “appropriate exhaust of 'a” portion of - the- dlnmg room alr

; through the k1tohens or other ‘sources of odors. IR S

Order 5843—K1tchens : -

1. Scope: This classification shall be understood to 111clude -

all oecupied areas housing the prepa,l'stlon ‘of food, or other cul-
inary operations, in ali buildings within the seope of thls code,
except areas classified under order 5846,

.2, Exhaust Ventllatlon Required.. Txhaust Ventllatlon shall
be provided and maintained for every ooeupled area. of this class'

having a- {loor aréa of more than 100 square feet
3. Minimum Air Movement, : The air movement prowded and

--mamtamed for areas of ihis class, wherein exhaust vent:rlatlon'_.'

g lequned shall be not less thsn

Meoha,moai - e
‘oxhaust systems. provided for oecupied areas. of this claSS shall';j-- G
be 1ndependent of all other ventilation systems in- the bu]ldlng g

TING AND :VE'NTInnTION GoDn -

e (B)‘F‘onr,cuhlc et p.er 'mmute per square foot of ﬂoor area

for all’ commerola,l kltohens
4 Exhaust Systems Sepalate Exhaust systems serving areas

,of this olass shall be kept separate from, and independent of, all

© other. servmes and’ systems in the building; e*{cept in places of

: mdustmal employment ' '
5. Kltehens AdJacent 1o Dlnmg Rooms. Whele areas of this

cl&ss are loosted ad;;aoent to dining rooms and similar areas, not

less then one half: of the a,n‘ exhausted shall. be drawn from the _

‘in: order to pl'event spread of odors

o Plaees of Assembly for Worshlp

openlngs' hould. preferdably ba all above grade.. No window or omt-
“dooY open
Jspace outside’of the windows, having width of not less:-than . 1%-

tlmes the distanoe be}ow grado at bottom of wmdow -

© 3 Mlnlmum An Supply The air supply provided and main-
fained ‘for- ocoupled areas of this class shall be not Eess than l
ouble foot per mmute per squa,re foot of ﬂom area. L

auxlliary I'o ms and ‘areas,

Y fout door: openings, suoh wmdow afes- e,nd out door-

selow ', grade will :be counted unless there is a'¢cléar

Note -'i‘ s mea,ns not 1685 than 1° C. P M per sgquare- foot totalz. '
‘occupiad’. ﬂ001 ared., 1nclud1ng basement ﬁlst ﬂoor, balconles, and} :

7 4, Alte a.te-=Serv1oe Al heatlng and all ventllatlon systems B _
P mstslled in oceupled a,reas of thls ela,ss shall be drl‘angod for _' o
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5 Altemate ‘Capacity. Where. heatmg or ventﬂatlon systems

gerve auditoriums and basement floor areas in ‘thls elass the ca-
paeity of -such system. may be. based -upon alterna,te service ‘to

auditorium floor ‘areas alone when the  air supply furnighed E
thereto execeeds 114 eublc feet per minute per square foot of .

floor area.

Order 5845——Schoolrooms

1. Scope. This elassification shall be’ undelstood to melude
class, recitation, study, and Hbrary rooms, in all sehool and col-
lege buildings, and similar areas used for educational purposes.

2, Ventilation Reqmred Ventilation shall be provided and .

maintained for all occupied areas of this class, except those Whlch
are used for open-air or out-door treatment. .
3. Minimum Air Supply. The air supply plonded a,nd main-

tained for oecupied.areas of this class where ventilation is re-- |
quired, shall be not less than 2 cubic feet per mmute per square-

foot of floor area.

The air supply for corridors and halls used in conjumection
~ with oceeupied areas of this class shall be not less than 14 cubie
. foot per minute per square foot of floor area.

4. Alternate Serviee and Capaecity. The capaecity of heatmg :

systems and of ventilation systems installed in gehool buildings
‘having not more than two classrooms, may be based upon serv-
ice to classroom floors only; provided ‘that -Wh_ere basement
apparatus is used, appropriate arrangement shall be made. for
alternate service to basement aveas if used for oceupancy. In
sehool buildings having more than two classrooms the capaeity.
of heating and ventilation systems shall be based upon simul-
taneous serviee thronghout, except that where an audiforium is
used for public- agsemblage the additiomal ventilation required
because of such use may be secured by alternate service.

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

Order 5846_—Pleces of Vocational Iristruction and Research.
1. Scope, This clagsification shall be understood to inelude

all places of vocational instruetion and research, such as labora-
fories, sehoel shops, domestie seience rooms and similar oceupied -

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

or to be injurious to the. health gafety or welfare of employes

and frequenters

3. Minimum. An' Supply The air supply prov1ded and . main-

'ftamed for oceupied areas of this elass shall be not less than an

amount suffieient to make up for contamination ‘of air due to the
nature of ‘the work beéing earried om, plus 2 cubie feet per min-

k ‘ute per square foot of floor area,

Order 5847——Wardrobes and Locker Rooms

-;HEATING AND VENT]LA'I‘ION Cobe 23 -

o ;abl&é ﬂoor spaee is. less than 50 square feet per normal occupant, .
- ‘_"or whele. heat, smoke, gas, dust, spray, fumes, vapor, steam, foul
air or. other contammatmn would ‘otherwise be present in the air

e suﬁ‘ielent quantities to obstract the vision or to be irritating

1. Scope This é1a331ﬁeat10n shall - be understood to mclude :

Call wardrobes and locker rooms and s1mllar areas in all buﬂdmgs
- within the scope of this code. ' '

2, Ventilatmn Reqmred Ventilation - shall be provided and

mamtamed “for-all areas of this class. ‘Wherever practicable, -

such ventilation shall be: aeeomplished by -exhaust methods, and
in any cageé the eﬁeet;veness of the\ outlets sh&ll be greater than

. that of the inlets.-

3. Mlmmum Ajr Movement. -The air movement provided and
mamtalned for areas of this class shall be not less than 2- eubw

- feet per minute per square.foot of ﬂoor ared. .
4. Combination Rooms, -Air movement of not less than 5

cubic feet per minute per locker or individual hanger space, in

_addition to the air supply requited for use as halls or eorridors,
shall e prowded and maintained for all halls and eorridors 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” ghall be
greatel than that of the irlets.

5. Wardrobes. and Cloakrooms in School Buﬂdmgs Where

clogkrooms adjacent to ov' within oceupied areas covered by or-

‘der 5845, the required ventilation shall be accomplished by use

of inlets admitting air from adjacent elassrooms or corridors,

areas shall be such as 1:0 promote thorough aeration of elothmg

" therein,

Tedessary in _order to insure -practical results in wardrobes or

“7or similar aveas, in conjunetion with- ontlets and duets discharg- -
- ing direet to outside atmosphere; The movement of air in such
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Order 5848-—T011et Ba.th a,nd Smmmlng Rooms
1. -Bcope, This - olass1ﬁo&t1on shall be understood to; 1nolud

all toilet, bath and swimming-pool rooms; and other snuﬂar 06~

cupied areds; in all buildings within the scope of this oode

-2, Ventﬂa,tlon Required. Ventilation shall be prov1dod aﬁd--:

maintained for all areas of this class. Wherever praetmable

such ventilation shall be accomplished by exhaust metliods; and

in -any case the effectiveress of the outlpts shall he greater than
that.of the mlets e

Note: Condltxons in- thls class of areas are Such that ‘sometimes

floorline vent openings are necessary and at other tlmes the outiet -

- should be ‘at the ceiling. Therefore both floorline and ceiling line
outlety should be provided -and they should be equipped with oper-

. ative lou¥re dampers interlocked so only the ﬂoorline or eeiling line
outlet is open at any one time.

: See orders 5250 to b265 mclusive of the Buﬂldmg Gode lssued by

_’the Industrial Commission.

3. Minimum Air Movement. The a,ir movement plOVide and

maintained in occupied areas of this class shall be not less than
‘2 eubic feet per minute per square foot of floor area,

4. Fxhaust. Systems: Separate. Exhanst systems serving this
class of occupied areas shall' be kept separate from, and inds-
‘pendent of, all other services and systems in the bu11d1ng ex-
'-cept in places of Industrlal employment e -

.-

Order 5849-~anate Rooms.

1. Scope. This clagsification shall be understood to 1nclude,

private rooms, such as offices, bedrooms and. smular areas, other
than in penal institttions.

2. ‘Window Véntilation. Permrssﬂole Wmdow ventlla,tmn shall__ =

be considered pelmlssﬂole for oocupled areas. of thls class

Order 5850—General. Offices. L

R Seope This olass1ﬁoat10n ‘shall be undelstood to mcludo. e
all offices and similar ocoupled areas, “other-than those included
(in order 5849, wherein the air conditions and nature of -pecu- -,

~ pancy do not mvolve 1easonable moluswn in a,ny other clasmﬁca-t‘ :

tlon in this code. °

9. Ventilation Required. - Ventllatlon shall be prov1ded and’-

mamta,med for all oceupled areas of this clags;

(A) ‘where the total window sasb area is Iess than 6 per cent s
of the ﬂoor area, or the total aleas of out door openmg 13 lese"_

'than 3 per cent of ﬂoor area or

h of {he emplo ,\és and flequenters affected

. alr supply provided and malntamed for oceupied areas of this.

“elent quan tie: to he, 1113ur10us o the health safety or Welfal e.". '

Note° 'Where ventllatlon ig not requlred beca.use of excess wlu-—? .
dow area and out door openings, such window area and out-door.
openings’ should preferably be all above grade. No window or out-

-door opening “helow. grade will be counted unkbss there is a clear
space outside ‘of {he windows, having width of not less than 11/2
tlmes the distance below grade at bottom of window.

g Mm]mum Au’ Supply - "Where ventllatlon is 1'equu ed the
minimum aiz supply for occupled areas of this class shall be not

less than 1/2 cublo foot per mintte per squ‘u’o foot of floor area.

Order 5851—-Sa,1esrooms. _ : N
1. :Seope.”. ‘I‘hls olasmﬁcatlon shall be understood to inelude

- all salesrooms and other oocupled ‘areas of similar character, -

2. Ventllation Requn‘ed Ventilation shall be- provided and

' mamtameﬂ. for all oeeupled areas of this clasy unless the aggre-

gate of Gutrdoor openings’ is more. 3 per cent, of the ﬂoor ares

' served prowded ‘such “out-doct -openings. are arranged.50 as to

oause air cnoulatlon throughout the respective rooms.
By Mmlmum Alr Supply Where ventilation is requlred the

_class shall-bé mot less. than'1 cubic- foot per minute per: squaxe P
foot of figor- area on the first floor, with a. cumulatlve decrease of ‘
- 10 per cent for each floor above the first floor, and a cumulative =~ .
inerease of 10 per oent for eaoh ﬂoor below the first. ﬂoor e S

Order 5852—Garages :

1 Scope "This _classilivation sha.ll be undelstood to inelude
fallgpubhc garages,- sand. all employment . areas in- any buﬂdmg .
housmg three or more motor-driven vehicles. '

:';":N_qto See Bullding Code, o1der 5240 for deﬁnhtmn of pubhc

2 Ventlla,tion Requlred Ventﬂatlon shall be p1'ov1ded and
ma,lntal ed’ for-all: ocoup1ed areas in thls class, .

8. Mm;mum Alr Supplv Where the ventllatlon is’ seculed
by the dlsplaoement of oontammatmg gases the air supply pro-
V_lded nd- mamtamed for oecupwd areas of this class. shall be

'.not Toss han ‘ /2 'oublo feet per minute per Square foot of live
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storage area and 3 cubie feet per minite per square foot of 1e-
pair area.

Where ventilation is secured by dilution of the contammatmg

. gages the air supply prov1ded and maintained for OGCUpled areas
of this class shall be not less than 15 cubie feet per minute- per.
square foot of live storage area and 30 cubw feet per- mmute per:
square foot of vepair area. :

In bmldlngs or rooms isolated from the rest of the bulldmg
in an approved manner, where accessories are apphed upho]ster-
ing done, or similar work not involving engines is ecarried on, the
. air supply provided and maintained shall be not less than 0,75
cubié feet per minute per square foot of floor area.

4. General Requirements. ~The products of eombustion, and
vapors or gases from-fuel or batteries, shail 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 monoxide in such
breathing zones.

For ventilation where spray coating is done see Geneial Or-
ders on Spl ay Goatmg issued by the Industrial Commission.

Order, 5853—Places of Employment

1. Seope. This classification shall be understood to includle
“all places of employment not classified elsewhere in this code.

2, Ventilation Required. Ventilation shall be provided and
mamtamed for all occupied areas of this class:

(A) where the available floor space ig less than 75 square feet
per ‘normal oceupant; or . .

- (B) where heat, smoke, gas, dust, spray, fumes, vapor, staa,m
foul air or other contamination would othérwise be present in the
air in sufficient quantities to obstruet 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, or
handled, or would otherwise be present in the breathing zone.

3. Minimum Air Supply. The air supply provided and main- -

tained for occupied areas of this class shall he not less than an
amount sufficient to make up for contamination of air due to the
nature of the work being carried on, plus 1 cubie foot per minute -
per square foot of floor area; but in no case shall the air sup-
ply be less than 30 eubie feet per minute per normal occupant.

4 Exhaust;'Systems Requlred Exhaust systems Shd].]. be

' '.=p10v1ded and: opelated at all. sourees of ‘air-contamination in
oceupied areas of this class, unless the air which any . employe. -
Lor flequenter must brea.the i othe1wlse Kepb pure, frebh a,ud ;
‘clean

“For’ ventﬂatlon where Spray coatmg is done see General

; Ol'dBI‘S on. Spray Coatmg assued by the Industrlal Commission. -

Order 5854—-Dorm1torles and Wards.

\' 3 Scope This clasmﬁcatlon shall be understood to 1nch1de
. rooms equlpped with more than two beds.

2. Wlndow Ventﬂatwn Window ventilation may be rehed
upon for oceupled dreas of this class, wherein the available

window sash area is more than 10 pér cent of the floor avea

and the. 0ut~door openmg there through is more than & per cent
of floor ared, ..

Note: = Whers ventllation is not required, because of excess win-
dow area and out-door openings, such window area and out-door
openings should preferably be all above grade. No window or out-
door opening below srade will be @ounted unless thers s a-elear

spbace outside -of the windows, having width of not less than- 1% .

times the dlstance below grade. al bottom of Window

Order 5855—Pena.1 Inst1tut10ns. Lo .
1. Scope. “This classifieation shall be understood to mean

.a,nd include areas of compulsory ‘oceupancy in penal institu-

. tions, such. as cells- and: corridors and similar areas, _

" 9% Ventilation Required. Ventilation shall be provlded and
mamtamed for all -occupled areas of this class. :

3. Minimwin- Air Supply, Mechanical -Ventilation, Wher '

mechanlcal ventﬂatlon is required for Oecupmd areas of this

class the air supply shall be not less than 14 eubic' foot per.
‘minute per square foot. of eell area.

4. Grawty Ventilation Permitted. . Gravity ventﬂatmn
wherein direct grawty mIets and direct gravity outlets, and
ducts are used, shall be considared permlssxble for oceupled
areas of this class where each eell, or individual part of a.
cell, comprlses 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.

Notei. Properly arranged windows opening direct from celI to

out-of-doors ‘may be relied upon as direct gravity m]ets under this
order, . )

‘HEA’I‘ING AND VEN’HLATION Gm):n . ' :2’7




B “Accossibility ‘and Olea,nlmess -
“be: made and mamtamed eas11y accessible for eleanmg, andf_ S

uu Bl :
' -SEOTION 5 HEATING AN]) VFNTILATION EQU i IV[ENT.,-

Qrder 5860—Fresh Air Intakes. -
- 1. Tiocation,

: _Wmds.
2. HMeight Above Grre.de.

ably. be in a side wall and below the roof of the building. -
3. Sereens,

rialg,
4, Weather Proteetlon
ably protected. agamst weather and water.

: shall be Lkept elean and’ samtary in use. throughout the olr-
euit to- the heater,

" 6. Size of Openmg-for' Intakes ’Fhere‘ 'sh‘all,,b‘é .'njut'leSs

than 1 squave foot of net free avea in fresh- air in.talies,__f01' '

each:

(A) 300 eubm fhet pel‘ minute of air supply to be pru-_r

“vided - by grawty ventilation systems; or

{B):. 1000 cubic féet pex minute of air Supply to be prowded

by meehameal ventilation systems.

7. Wood Intake Ducts Metal Lined. ]."resh air 111take ducts:"_"'.:
construeted of wood, or similar’ matemal shall be tlght]y 11ned_ e

throughouton ]nSlde W1t11 sheet metal

Order 5861—Air Purlﬁea,tlon Appere.tus.
1. General.
punﬁea.tlon apparatus sha,ll be’ sueh as" to msur '
mamtenanee and operatlon B T

" Fresh air mtakes for all: grawty heatmg sy_ S
- tems ‘and all graw’cy ventilation systems shall be located on_‘ T
the smle or- s1des of the bulldmg exposed to the prevaﬂm@ ‘

Al fr sh air intakes. shall be-
 above the finished . grade,” not_ less thai- 2 feet .for gravity: *
--gystems, or 6 feet for ‘mechanical Systems and" shall _prefer-

Fresh 4ir “intakes shall be- suitably screened-
" against admission of birds, leaves and other fOl‘Blgn mate--

All tresh an‘ 111takes shail be sult-‘

All fresh &II‘ mtakes shall i

The construction, design and eontrol of all an"

All sueh heatmg--'
s ms Sh&ﬂl be prov1ded Wlth adequate air valves,

4 Mechanical - Returns.’ . In every heating- syStem in -whieh.
g rdeehameal devme is used for returning ¢ondensate to the
‘bOller, and Wh1eh 1s so demgned that eondensate ma,y retur
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direct as plactlcable where fans are used Wlth :Eulnaces the__ =
‘furnaces shall be located in the diseharge cncults of the fank, .

2. Gravity Systems, Fresh- Air Below Grate Tevel. In
gravity systems, the fresh air inlets to furnace air-ways shall
be gueh as will insure distribution of fresh air to relatively
unheated po1tions of the furnaee proper and thr oiighout the

furnace air-ways; the top of such inlets shall not be hlghor

. than 2 inches helow the top of the grates.
-Order 5865—Jacketed Stoves.

1. Where Permitted.. The installation of Jacketed stoves:

shall be eonsidered permissible for sehools having not more

" than two classrooms “also for poltable sehools and for other
occupled areas having a gross floor area not gr eater than 1000
square feet, and for temporary installations elsewhere pro- .
vided written pelmlssmn is glanted by the Industual Com-

InlSSlOll t

Note: Jacketed stoves are best suited for afeas of spa.rse ‘occu-
paney such. ag in many standard size schoolrooms having . onIy a few

- pupils in attendance. - Such installations are intended- to reeirculate -

about 75 per gent of the air handled thereby and are thus not suitahble

for occupied areas having more-than a few people present, unless
_the percentage of reecirculation -is proportionately reduced. Jacketed

- heater installations should generally be. avmdeq where a cold base~-

ment oceurg under the room to be served.

2, Location. . All jacketed stoves shall be located in north‘—
west portions of the principal rooms to be served thereby,

" unless the local weather conditions are unusually peculiar
and are so stated to. the Industrial Commlssmn and shall be - .

well elear of all walls, alcoves, or- other obstructions to the :Elee
and rapid distribution of heat and eirenlation of air in the room.

- 8. Settmg, Dimensions. The casings, shlelds or jackets, uf

jacketed stoves shall be set acumdmg to the followmg limit- -

ing dimensions:

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

(B) not less than 8 inches-nor more than 12 mches clear -

above the room “floor, except at intake;

(C) shall extend up to levels not lower than the hlghest'

parts of such stoves;

(D) shall be not less than 12 mches clear of the nezuest o

HEA’I‘ING AND VENTILATION Oom:.

\\’d.lIS a,nd not_ lgss than 3 feet {from the nearest 1nte1‘soct1ng '

. walls

4, Settmg, Constructmn The casings, shields, or Jackets
of ,]acketed stoves shall be approprlately constructed double,
with ‘not léss than 4 ineh air cell, or hor1zont&lly intérrupted
alr spaces intervening and shall shield ‘adjacent occupants

" from undue radiant heat and unequal distribution of heat.-

5. Fresh Air Intake Required. At least one fresh air in-
take shall be pr rovided, maintained and operated for each Jaclk-

~ eled stove installed, and sueh intake shall be adequately shown

on plans submltted for appmva,l and shall include:
(A) ample-elbow. outside the buﬂdmg wall with screened

o bpenmg turned down, or other equlvalent weather protection,

(B) apploprlate direct connecting duet near the floor of

_room served, having a net inside area of not less than 0. 4 square
ihehes-per square foot of floor area.

~

—-{€) the intake: duet shall be JOlned to the heater casing and |

_ :an-way in' a manner “to prevent ¢old air from spreading over
- the floor;. and to insire- proper and adequate eontaet of fresh
- ain with' heater surfaees -

. gotf N 'I;he mta;ke diuct may be fan- shaped if. desired, with Ialge

nd-a eater. casing, in orde1 to prevent necessit £

thr ough’ buildmg wall, ] v lalge‘ hoie
6. Outlets, Grawty outlet openmgs in rooms served by jack-

eted stoves shall be located at floorline not less than 7 feet clear

- of stove easmcvs and shall have net free areas not less tha,n O 44

square inches per square foot of floor area. -
7. BSmoke Flues and-Outlet Flues. Oombmed Where sultablo

and ,effec_:two devmes_ are. used__f_or_mlmng of smoke and foul air
"in conjunetion with jacketed stoves the smoke flue and outlet

duct may be eombined, provided the net free area of combined

flue 18 not ldss than the sum of the 1equlled outlet duet and
smoke ﬂue areas,

Order 5866——Sta,ck Hea,ters
1. Minimum_Grate "Avea, The grate areas- of stack hea,tels

- shall be nof less than 80 sqitare inches for each 1000 cubic feet - -

per mmute air suppiy required for the 1ooms served, but in no

. ease., less than 50 square inches.

9, Loeatmn in Flue Stack heaters sha,ll ‘be-Tocated so that

. the vertical center lines of heaters and flues will commde, where

ever possnble




" compensate. for:

'a tlght dlaphragm S
_ 4. Accessibility. ‘Stack heaters shaH be a,rr_ :
acoess1ble from furnaee ﬁl‘mg spaoe ' v

Order 5867—Ghlmneys‘

s IIelght and - Fffective Area. - Chlmneys and smoke ﬂues'
shiall be of ample effective area and height ' for the oaloulated"—

maximum duty; and shall molude sufﬁclent e,dchtmnal helght to

(A) honzontal length of breeching or smoke plpe, :
(B) extra internal resistance. of heater; . . T

. () smoke fhie’ heat losses; whers smoke ﬂues are used for age o
pira ating effect in vent flues; _ : SRR S

- (D) * such further heights as ma,y be neaessary to extend above -

high® pomt of buﬂdmg served and as much hlgher as :may be-' .

" necessary to a’stam free: wmd aetlon at top

- "Noté: In the followmg table allowance has been made for pos~ B
-sible 50%- overload capacity, For rectangular. chimney. areas -divide -
‘circular area by 0.80, In Tectangular chzmneys the long side of cross . - :

' sectlon ehould not be: greatel than 15 tlmes the shmt slde._

Slze CEquiv, | _'B. T, 1h Slze T Equiv’." , B T, U, i

- Diam, -. . Direct ) per - Diam, Direct " - ’ ]
. ___In_. . Ra.diatlon . Hour - In. - Radiation - . 'Iggfﬂ'
8 350:5‘4; : Bt T
54,000 TE0 28750 $,900,600
§ 520 125,000 - A1 30500 7,820,000
10 700 168,000 e 39500 7,800,000
11 830 211,000 43 34500 $,280,000
13 1100 264,000 44 36500 81770,00
13 1320 317,008 45 38750 9,800,000
14 1580 379,000 46 41000 9,840,00
ib 1800 '000 47 . 48500 10,450,000
16 2370 46,000 48 45750 10,960,000
17 2680 643,000 49 48350 *11,600,000
18 3160 758,000 50 50500 12,120,000
13 23700 88,000 51 . 53250 13,800,000
20 4270 1,025,000 53 56000 19,450,000
21 4900 1,175,000 . 63 58750 14,100,000
23 5580 1,340,006 54 61500 14,750,000 - -
23 - ¢330 1,515,000 55 84350 . 15,440,000 -
24 7100 1,701,000 58 67000 16,100,000
25 7900 1,895,000 57 70000 © 16,800,000
26 2770 2105.000 .58 73000 - 17.560,000
27 9730 - 2,310,000 59 76000 . 18,2504000.
28 10750 2,6807000 .60 79000 12,950,000
39 11920 2,860,000 61 22250 - 197500000,
30 13150 3,140,000 62 86500 20,500,000
81 T4500 3,480,000 68 39000 " 21,350/009 -
a2 15750 - -3)780:000 B4 92500 - 22:200,000 -
17200 4,120,000 85 95000 23,050000
24 18760 4,500,000 46 99500 < 22:900,000
325 20250 4,860,000 87 102000 24760000
£ 21750 5.220,000 68 106750 256007000
37 23500 . G.640.000 89 110500 26;500,000
3g 25250 £,100,000 70 114500 - .. AT.B00.000 -
39 27000 6,480,000 71 118500 " 28'500.000°
13 122600 - 207400000

+  fired-goal.

g pr A y' grate level upwa.rd
f-water draft required -at base.of.
‘of¢ average W:scensm a1t1tude of

at-all furnaces, boxlers, and other sohd fuel ype
perate at fair efliciency under maximum load, and ‘singe

t: 5o much aif to burn-a pound of fuel; the. amount of

be Handled will vary approxiniately as the amount. of"

eat to he delivered by the Heater, . The chimney. cross section -aves
hould .therefore ba of such size as “Will _permit reasonable velocity Lfor
th;_,combustlon gases and entrained air. The table has
been worked.out for minimum chimney sizes where the. fuel is hand- .
The: chlmney gizes for foreed divaft coal burning installa-- -
“Hony and-for oil blrners may he somewhat smaller than for the hand-

fired coal -installations. These tabulations show diameter -corrected

. for. Wisconsin altitude and ave based -on smooth: round type. . Since
l‘ectangula “flties “are -generally” of -somewhat rougher construction
ingide it g vecommended that-80 per cent of rectangular flue ares:; be
conmdered equivalent to. cn'cular flue ares and that the long side of
“flde shall dni‘no-case be: -considered in excess of 1.5 {imesy

¢ £ ‘may. ‘he . well ‘to note that these chimney sizes ave
nd-calenlated requlrements from; 100 per- .
cent CDz which is'equivalent to 90 pounds

emperature of ‘gases in 60° weather; 60_per.cént
£ heater, and 50 per cent over~load dmve capaclty )

ails ,Smoke plpes should preferably slepe upward
e__foot emd1 shoul_d ‘be: made. of not less than 16

Iong the smoke plpe shou}d enter the nalrow S]de Where neeessary
.to’enter.the. Tong.side, the ver

rtical d1mens:on of bleeeh opening. ghould.
e:vertical dimension of breeching by not léss than the short
. of - chitnnéy cross section. Ewvery smoke pipe or breeching

“should have a: de.mper for each heater connected thereto and :for heat-
‘ers of ordinaryox sniall Rize there should also be a draft-check dam-

perbetween ‘the positive damper and the chimnéy, preferably near.
the. bottom side-of smoke pipe but never on top. ]
Chlmney Height- A_llowances for Breeehmg Resmtance To offset

. frietion and drafi losses in smoke pipes or breechings, the nermal
“chimney heights should bé 1nereased I foot for each B feet length -of

horizontal smoke pipe in excess of 10 feet, and: 5 feet of ch1mney
‘height. for each. 90°. turn, horizontal 01"vert1ca1 in smoke pipe or
breeching between heater. sinoke . collar and the chlmney, but-not in- -

C-cluding the turn Where smoke pipe ‘enters the chimney, These fig- -
. u¥eg are intended for smoke pipe 20 per: cént larger than the regitived -
“area of eclifminey,. I the gmoke pipe is made eqiial to the required.

ares, of-, ohlmney, the ‘foregomg' ﬁgmes should be 1ncreased 20.per

Chlmney He]ght Allowances for THeater Reswtance It it expected )

. that data :t‘urmshed on-testlog-sheets for heaters: under Order 58235

ceurate: draft reguirements for- the respective individ--
“leu thereof, and ‘to apyroximate the draft require:

S ‘nienty for warm air furnacés on which dependable data of ‘this nature
-+ does not seeni’ 10 be obtaingble from-the manufacturers, the foIlow-
- mg' assumed aIlowances W1ll be made. ’




34 INDUSTRIAL CoMmssmN OF WISOONSIN

?HEA-TI:NIG‘A'I:\TD Venraton Cooe 35

_ Heater Detalls - Chlmney Helghts Al]owed
For each-—
186° horlzontal turn of flué gases he-

. tween fuel bed and smoke collar Allow 5 feet chi ig
180° vertical turn of flue gases be- ey helght

tween fuel bed and smoke eollar Allow "7 feet chimney height:

Draft loss through fuel bed under
normal operation . -

For each 1 percent ovelload {up to .
10 per cent) Allow 1 per cent chlmney height

“Chimney Height-Allowances for Aspiration Flues. At least B per
cent of the total chimney height otherwise required should be added for
. smoke flues used for aspirvation purposes ' R
L2 Smooth-Inslde. Chimmneys shall be construeted substan-
tially, true and plumb, and shall be tight and smooth inside,

Note: See also order§'5_218 and 5219 of the Bulldmg Code, issued
by ‘the Industrial Commission, for general constructlon requirements,
3. Smoke Flues in Vent Flues. All smoke flues used for. the
purpose of aspirating effect in vent flues, shall be.securely stayed
and supported at the centers of the vent flues, shall be made

tight at all joints and shall extend not less than 8 {nches above:

the vent flue, Where such flues are 12 inches or less in dlameter

they shall be made of substantial cast iron.  Where stich ﬁues_ -

are more than 12 inches in diameter they may be oonstruoted
of steel plate of suitable thickess.

.. /Notes: 8o many failures-have been reported for vitrified tile as- -
piration smoke flues that such material canriot be recommended, ~ Or-.

dinary flue lining is not-at all acceptabla for this pur pose beca.use the
Jomts cannot be made permanently-tight.

Cast iron smoke flues may be constructed of- manufactured smoke

plpe or Class “A" water pipe, or of cast iron sewer pipe,*

4. Clean- Outs. .All chlmneyq and - ﬂues shall be p1'ov1ded",
with adequate olean outs, - readily acessible, and tlght When."

closed,

Order 6868—Fans o
1. Type and Gapaclty ‘Al fang shall ‘be of approprlate

type for servme under eond1tlo11s of pressure or suction to be -~

encountered it pl'act:aee and shall be selected on a basis of per-
formance against the vesistanee of the system ag installed.
2. - Extra Capacity For Draw-Through. Fans 1nsta11ed to

handle heated air for ventilation purposes, such as in. draw- - °
through arrangements, shall have excess capacity of- not less"_u oo
than 1 per eent for each 5 degreey Fahrenhelt above 70 degrces : e

Fahrenheit of temperature of air handled

Allow 20 feet chim'ney “height

12, Roof Ventilators - .~ ° 750 F.

3 Nozseless Oper ation;  Fans imstalled in buildings where

' nmsy operatlon would be objectionable, shall be so located and

set, and shall be of such type and outlet veloolty in practical use,
that reasonebly quiet operation is assured.
4, . Engme Out of Air-Ways., Exposed engines and similar

‘motive. power and apparatus, except electric motors for fan

drives shall be. kept out of atr-ways.

Note: All bearings should be kept out of fresh air-ways whenever
possible, - Smgle inlet overhung fans gre generally preferable, ,

5. 'Gravﬂ,y Bv-Pa,ss for Fan-Furnace Installation. Fans used

) 7.1n conjunction with furn. ace installations shall be equipped with
“suitable grawty by-passes, p 1'eferah1y automatm ‘30 that ade-

quate air supply to, furnaces w111 be ass111ed when fans are not

~in, opelatlon

Order 5869--Ducts
1, Design. All ducts shall be designed to promote the un-
restrieted' flow of’ alr and to facilitate easy access for cleaning..

Notes: Ventllatlon ducts and equipment should generally be of
such sizes-that the velocities through free areas thereof will not ex-
ceed the followmg' limits, - No. vent duct should be less than equival--
ent to .6-inches in’diametér. In- mechanical systems where rooms
such -as Idtchens; ‘toilefs and wardrobes ‘are ventilated by air move-
ment from adjacent’rooms or corrldms, the vent ducts should be pro-
portxoned on a basis of glawty size unless dn'ectly connected to ‘ex-

- haust fan. - .
[
'-Part of System Mechamcal System : Grawty System
R Intake Openmg ©1000.F: P, M. ) ,300 F. P, M.
-2, - Blast. Coils” (steam) 41000 P, P, M. 2 . .
“8." Gravity -Indirect (steam) E 300- F. P. M,
4, TFurnace Air-Ways . ' 600 ¥F. Pi M
© B, ‘Main Trunk.Duety - 1500 F.P. M. . 300 F..P. M.~
8. Branch Trunk Duets -~ 1200 F. P. M. 300 F. P. M.
. Branch Ducts—Rect. sides less than 2:1—-750
. Reet. Sides greater than 2:1—500
8 Slde Wall Inlet (See Order H3T1) DR '
9, ‘Vertical Inlet Flues - - 500 F. P, M, . 300 F. P, M,
10, Vertical: Vent Flues® . =~ 500 PP, M, ’ 300 F, P, M.
11, Return. Air Flues S 1,000 T, P. M. 300 ¥, P. M
P.M., .. 40F.P-M

o ~
S -

9, Nof_Sefv'iee Thorooghf_aree. “Air supply'ducts, neluding
chambers and air-ways, shall be used for the purpose of, fur-

,--'nlslung clean alr to oceupied areas, and shalI not be demgned
. oons:idered or gsed for any other purpose :

Note. Steam and hot water supply and retql‘n pipes for heatmg

'svstems are: permltted in Iarge chamber-like air supply duets,




o .less they are made and equlpped a follo
(A) - thor oughly Water-proof _
(B) p1‘ov1ded with: ample free” dramage to-alowe
'.'bulldmg 50 "that 7o water'may stand. anywhere n-the’ duete
(G) Wlthout direct sewer- eonneetlons, )
(D). not Jess than 3 feet in the elear veitleally and
h01’1zonta11y, except: that: branch undel ground’ ducts not mele

thari 16 feet Jong may be reduced to 2 feet in the clear vertlcally- S
- and horizontally if the top of the hranch duct is flush w1th"'f‘_-'
top of main duct, and the drainage pitehof branch’ duct is not_f:

Jess than 1.inch in 8 feet toward the main duct;

(E) p1‘ov1ded with a}proprlate 111um1na,t10n and aecese _for;‘

. _',.mspeetlon and cleanmg service, :
-4, Tllumination::: Appropriate pmvlslon shall be made fo

o Jllumlnatlon of.interior of- fresh air duets,’ paltmulally those :

- -":large enough for human aceess to facﬂltate cleanmg and nsp
- fion service. , '
B, Turns.’ AH ducts partieulally those eontammg grawty

o -eurrents ghall be mado as direct as possible, and all turns sha,llu-
be accomplished with the least praetleable resistande to the eon~-

. tained air currents.-

‘6. Construetion.  All ducts shall be' substa,ntlally made and"' S
- a,ll air supply ducts' shall be made and mahitained smeoth mslde
7 solas to prevent aecumiilation of dist and t0 avoid unde. e
 sistance of air eurrents; and all duets shall: be.tight-enough to ..
prevent undue leakage-or mﬁltratlon.. Ducts GOllStllthBd of ma—{ R
- térial otherwise presenting a, rough surface to the flow of- alr,,

shall be tightly lined threughout iniside with sheet metal,”

7. Sheet Metal Piping.” The gauges and the construction of - .-

sheet metal duets shall be- appropriate foi-the size, position, 10-

7 ation and service of the respective ducts; they shall be secrrely -
~supported in plaee and. made of ‘such materials, or shall be pro-'

tected, as to msure reasonable permanence

Note: The following U, 8. standard sheat metaI gauges gre recom-j it

3 mended for duecty and p1pmg'. C _ e

" Round Duects- o ‘Rectangular Ducts g . Gauge
Diam.. Inches . .- Gange | Width: Inches Co
S1—19 26 418" T R
2029 .24 - 19.-.30 24
3039 22 31—60 227
© 40-—49 20 - 61—118- 20 -
50 & ahove 18 118 & above 18

{Plenum chamber and fan-rig housings not less than 16 g‘auge)

ient: .to assuire posmva alr ﬂow.

Dﬁets, Homzontal Run in Gia,mty Systems Hor i

L ._._1zouta1 1'uns 1n outlet ducts of grawty ventilation systems' ghall
' )'"._..be avoided- Wherever possﬂ}le and max_lmum practicable inelinas

* tion from hollzontal shall.be pr ovided in all cases. . Where horl-
zontal Tuns are. unavoldable they shall be net less than 20 pel -

- vertlca,l runs The horlzontal component, or pro,]ectmn of anyﬁ
outlet clreuI‘t fshall not exceed 30 per eent of the vertlcal gom-. -

o easy’ matter o 1nstall asplratlon_.ir :
'erly vented 2 inch’ pipe extendlng up

T
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the ﬁnal exit from the vent chamber or duot may be. through one-
-or more outlets of adequate gizet plowded that no flue sewed_',_' v
by such outlet shall be. more than 50 foet’ dlstant from the out- e

let.:

Noter A plenum system of verit;ilatiori is-wh'ere P ::t‘eln' ie'-'tised on1-31-

to supply fresh air.

: 13, Outlef Ducts Above Roof. Final dehvely ‘of all outlet
eireuits shall be protected from. Wee.ther and shall be so located

_and constructed as to prevent eontamination of air supply for or.

“in any oecupied aves, Gravity outlét duets shall extend to
points well above high portions of roofs or parepets

Note Slphon ventilators are acceptable as gravity outlet termi-

“-nals-and are often advisable but their siphonic sction g not genelally -

dependable enough for consideration in caleulating size or activity of
outlet circuits. Restrietion of the effective area.of ouilet and suliet
ducts, due to use of siphon ventilators, is not. permitted.

Order 58T0—Volume Dampers end Deﬁeotors.

Necessary volume dampers, splitters and defleetors, 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 he

seeurely locked in place or otherwise made Teasonably meddle-
o proof in ‘an approved .manner,- :

Crder B5871—Inlets and Outlets

1. 'Where Required, . Inlets and outlets shall be prowded and :

maintained for all ventilation systems,
. 2. "Elevator Shafts not Ventilator Shafts. Flevator shafts
shall not be considered or used for ventilation purposes nor shall
they be allowed to mtelfere Wlth the effectiveness of 1nsta,llat10us
hereunder ‘

Note:  See also the Elevator Code issued by the Industrlal Com-

. mlssmn.

3. Heat Smoke Glas. end Od01 Removal. : Where ventﬂatlon' :
involves removal of heat or smoke, or relatively light gas or =
odor, upward ventilation shall be provided wherever praetlceble, ’ ,
where normal upward ventilation is impracticable ‘appropriate
euxﬂlary outlets shall be provided in, al, or near the ceiling.

Where removal of relatively -heavy air, gas, odor; or other’ sub-

stanees is similarly involved, the outlets therefor shall be i m at, -

or near the floor, wherever praotloable .

nher i Arlangement

1 the’ ‘body of each oecupant.

Inlets and Outlets for all Gravity Systems Grav1ty 1n-_
'lets and outlets shall be suitably arrangéd in room walls exeept
-a8 heremafter prowded and in gueh manner as fo use every pos-
31ble netulal edva,ntage stuch as influence of prevailing winds

and gravity disteibution ;-and such inlets and outlets sheil not-be
resf;noted in effeetlve size. -

‘Nate: Foot Walmel‘s used in. pravity ‘warm air heating systems

- should be installed ‘in the ‘main heat duet walls at or near the floor-
lines and ‘be: prov1ded with suitable wing dampers hinged at mslde .

lines of flues; .80.as to deflect the desired plopmtlons of warm air
through the foot ‘warmer grilles. :

Inlet G‘rulles or Diffusers Required. All inlets, except
out door opemnws ‘ghall “he equipped with suitable grﬂles or
devwes whloh plomote uniform distribution of air.

1. Floor Inlets and Outlets’ Prohibited. Inlets in floors shall'
“not be oons1dered permissible in areas classified under order
58455 nor.in other .areas where subject to contamination of in-

let air ilieiden't‘-fo.foot',tr*a.fﬁelor other floor line conditions; ex-
eept in churches served by gravity furnace systems.
' Outlets in floors shall not be considered pelmlsmble in aveas

classified under order 5845 nor in other areas where air passing °
there through is-at any time reciveulated before delivery to.out-
‘side” atmosphere; nor in conjunection with gravity. outlet duets
~unless adéquately” protected against contamination incident to
‘foot traffic and othey floorline conditions ; exeept in ehurohes

served’ by gramty furnaee systems

5 'Order 58_7_2fD1rect ‘Radiation -

1, Radi'atol's Re'e‘essed or Elevated, - Direct radiatibn'irl-

:_'sta,lled “in gymnasmme " playrooms, and’ smular oecupled areas,
_ o in passageways or'in- auditorinms, shall be fully recessed or _
e elevated zot-less than' 7 féet above the floor ; unless eﬁeotlvely

guarded against. personal contaet and arrenged to prevent ob-

U stluetlon—to traffic,

2. Shlelds Reqmred Construetron and Arrangement Dire'ct

' j'—'_'. ‘_radletors and smnlar sources of radiant heat mstalled w1thin

-39
’1‘he eapaelty, m}mbor o,nd a,r -

s dis .bu _ng’j of air thloughout the areas served durmg :
all perfr'dsof oecupanoy, and to aceomplish the desired intimate
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24 feet of fixed seats shall be provided with suitable insulated
shields constructed and arranged to effect convective air cur-
rents and at the same time protect the adjacent occupants from
direct radiant heat; and, generally sueh shields shall be not
less than 6 inches elear above the floor of the room. served nor
mote than 4 inches fuzthm from the floor than the bottom of the
radiator, .

Note: While shields are required to protect adjacent persons from
undue radiant heat, they also make the radiator more effective than
would otherwise be experienced. It is, ther efore, reasonable to expect
radiators to be generally equipped with shields in sedentary occupied

areas even though persons may not be habitually seated within the
minimum distance specified by the code.

Order 5873—Indirect Radiation

1. Gravity Ventilation Systems: In every gravity indireet
ventilation system a sufficient amount of indirect radiation shall
be provided to suitably warm and deliver the caleulated volume
of fresh air in the coldest weather, and also when there is a dif-
ference of 40 degrees Fahrenheit between room temperature and
outside temperature.

2. Free Air-Way Required. The net free air-way through,
and about, indirect radiation surfaces shall be so arranged, and
of sufficient eapacity, to accommodate the calenlated air volume
at a reasonable veloeity, ' :

3. Arrangement. In gravity indirect ventilation systems:

(A) the Indirect radiation shall he installed directly under
the vertical duct served, or immediately adjacent, dnd with clear
space equal to the depth of such flue over the top of the radiation,
and helow the top of the opening into the fiue.

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

(C) mixing dampers operative from the rooms gerved, shall
be provided and maintained so that either warm air, or cool
air, or both, will he admitted to such room, individually.

4, Valves. In gravity ventilation systems of the steam or
kot water type, there shall be no shut-off valves eontrolling the
indirect radiation, exeept main line valves which also eontrol the
indirect radiation.

5. Capacity. The heating capacity of indirvect radiation shall
be caleulated on the basis of normal working pressure of steam
or vapor, or the normal working temperature of hot water, re-
spectively, used for direct radiation of the same supply lne.
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Order 5874—Humidifiers. o

1. Location. Humidiflers used in eonjunction 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, Capaeity. Humidiflers shall be ecaleulated, maintained,
and operated on the basis of not less than 40 per cent relative
humidity, measured at 70 degrees Falhvenheit for total air supply,
unless otherwise direeted by the Industrial Commission.

3. Water Pans. The reservoir capacity in conneetion 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 from pressuve systems, shall bo con-
trolled and maintained by means of float valves, or similar awto-
matie devices, in the water supply lines outside of the heat
chambers, '

The evaporative surface of water pan humidifiers shall be not
less than the equivalent of 200 square inches of plain water pan
evaporation surface pel 1000 cubic feet of air supply to be
treated. vl

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

Order 5875—Piping :

1. Pipe Sizes and Auangement All steam and hot water
supply and refurn piping, and air line piping, shall be of ap-
propriate sizes, elevations and arrangement to accomplish the
cateulated serviees in practical operation, without undue noise,
stress or other detriment; and shall be alequately shown on
plans submitted for approval. —

2. Expansion and Contraction, Appropriate anchors, ex-
pansion swings or joints, supports and similar trade essentials
shall be provided in every piping system,
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EXTRACT FROM GENERAL ORDERS ON SANITATION

REQUIREMENTS APPLYING TO ALL PLACES OF EMPLOYMENT

‘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 other
materials In such guantities as to be injurious to the health.
Tt does not necessarily mean outside atmosphere, but shall mean
air that contains reasonable guantities of the vital constituents
“of the atmosphere.

CYENTILATING SYSTEM”
shall mean any building construction, machinery or equipment
so arranged that ‘‘pure, fresh and elean air’ is pmvlded for
hreathing purposes,

 “EXHAUST SYSTEM”
shall mean any building construction, machinery or equipment
so arranged that noxious gases, dusts, fumes, vapor or other
materials injurions to the health are removed frem, or pre-
vented from contaminating the air any employe must breathe.

Order 2010. Purity of Air. The air, which any employe
must hreathe, shall be pure, fresh and clean,

Order 2011. Minimum Cubic Feet of Air Space. The em-
ployer shall furnish every employe at least 400 cubic feet of
air space. In computing the available cubic feet of air space
the height of the room shall be taken at not to exceed 11 feet
and the space occupied by equipment and material must be
subtracted. ‘

Order 2012. Temperature and Humidity of Alr. Lvery
employer shall furnish air temperatnre and humidities that do

)
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not produce extreme or unreasonable conditions, considering
the nature of the industry,

Nate: The most desirable relative humidities and temperatures
for workrooms are respectively 50 to 656 per cent, and 60 to 68 de-
grees Fahrenhelt, The nature of the work done, the moisture and
dryness of the body's surface, the kind of clothing worn, the motion
of the air, its temperature and humidity, and the kind of materials
used in the procesg are all factors which will cause a variation in

- temperature and humidity.

Order 2020, Ventilating BSystems. Ventilating systems
shall be provided for at all places of employment where smoke,
gas, dust, fumes, vapor, foul air, vitiated air, or industrial
poisons are used, stored, handled, or are present in the air in
sufficient quantities to obstruet the vision, or to be irritating,
or fo be injurious to health, and when there is available less
than 1,000 cubie feet of air space per person. Ventilating sys-
tems must replace the air twice each hour and supply an ad-
ditional amonnt of air fo make up for losses or contamination
of air or oxygen due to the nature of the work being carried
on. All ventilating systems shall furnish as a minimum re-
quirement 1,800 eubie feet of pure, fresh and clean air per per-
son each hour. ‘ ' :

Note: Bee Appendix I for a list of common industrial poisons,
pagé 25 of this boollet.

Order 2021, Exhaust Systems, When Required. Exhaust
systems shall be provided for all machines, vats, tanks, fur-
haces, forges, salamanders, and all equipment and processes
which ereate and throw off dust sufficienily light to float in the
air or which emit fumes, gas or smoke in such quantities as
to he irritating, or injurious to the health, unless the general
ventilating system keeps the air which any emplove must breathe
pure, fresh and clean. -

Order 2022, Positive Inlets and Oublets, All ventilating
and exhanst systems shall he provided with pesitive inlets and
outlets. Doors, windows, cracks, or eclevator shafts are not
positive inlets and will be accepted as positive outlets only
when the ventilating system forces outside air into the bhuilding.

Note: If the building construction ig such that mechanically op-
erated sash of proper consiruction can he used to advantage, they
will be accepted as positive inlets and outlets.

Order 2023, Dust Collectors and Air Waghers, All exhaust
aystems must he provided with a dust collector, air washer
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or some machine, contrivance or method which will prevent
the discharge from contaminating the air in or around the place
of employment,

Order 2024, Drafts. AN ventilating or exhaust systems
must be so designed, eonstructed and operated that there will
be no drafts, changes in temperature or backdrafts, which are
injurious to health. Where workmen are exposed to drafts
or changes in temperature injurious to health, from the open-
ing of doors or windows, suitable protection shall he provided.

Order 2026. 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 formation and aceamulation of poisonous or explosive
gases, staghant or dead air,

Order 2207, Existing Toilet Roomg—Ventilation, Fvery-

toilet room heretofore installed, which iz not adequately ven-
tilated by outside windows or skylight, shall be provided with
a vent flue of size specified in order 5254, in which a fan shall
be placed, if neecessary, for proper ventilation.

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

Order 2300. Layndry Requirements—Heat Deflectors. On
all roll body ironers, the kot voll must be equipped with a heat

deflector whieh ‘must be lined with a non-conduciive material..

The deflector must extend far enough down in front to deflect
the heat and prevent it from being thrown out toward the op-
erator, On all shoe bedy ironers, the shoe must be covered with
non-conduetive material, '

Note: All machines throwing off heat should be so placed and

equipped that the heat from one machine is not thrown on the opera-
tor of another machine,

Order 2301.° Rooms Provided with Exhaust Systems.
Wherever flat work ironers are opervated, the room must be
provided with an exhaust fan of sufficient capacity to draw out
the excessive heat or steam which arises, '

Note: Ample positive ventilation should be maintained through-
out the laundry, particulariy the roomsg in which washing, ironing,
or any other heat or humid process, iz earried on.

Abundant fresh tempered air mechanically supplied at or
near the -floor line, and in conjunction with ample natural ceil-
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ing outlets or exhaust fans, constitutes the most generally ap-
plicable and satisfactory ventilation for laundries. Outside
air should be used, but it generally need not be made more

than comfortably warm. - Proper distribution is very important,

EXTRACT FROM BUILDING CODIS

REQUIREMENTS APPLYING TO NEw. INSTALLATIONS - IN PUBLIC
RUILbINGS AND PLAcus oF EMPLOYMENT.

Order 5203, Windows. Every room in which one or more
persons live, sleep, or are employed (except storage rooms or
other rooms where the naturs of the oceupaney will not per-
mnit), shall be lighted by a window or windows opening directly
upon street or alley or upon a court on the same lot with the
building, The windows shall be so constructed and distributed
as to afford proper light and ventilation. YXvery huilding
move than 40 feet deep (measuring at right angles to the
windows) shall have windows on at least two sides.

“Note: For toilet room windows, see order 5253,

Order 5206, Ventilation of Courts. At the bottom of every
shaft or inner court there shall be sufficient access to such shaft
or eourt to enable it to be properly cleaned out, Ivery immer
court which is required under order 5203 and which is more
than one story in height shall have an intake for fresh air,
leading from the street or other open space. The area of
such intake in squave feet shall equal at least two one thou-
sandths of the number of cubic feet contained in said court;
but such area need not be more than 50 square feet. Kvery
intake shall be constructed of fireproof material, and unless
said intake is used as a passageway for persons there shall be
no openings into the same other than the inlet and outlet.

Order 5215. Hot Air Pipes. Hvery hot air pipe contained
in or passing through a combustible partition or floor shall be
placed inside another pipe arranged fo maintain a 14 inch air
space between the two pipes on all sides; or the pipe shall be
securely covered with 34 inch corrugated asbestos. The hend
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 ineh partition, metal
lath over the pipe is recommended, -
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Order 52}6. Registers. All register boxes shall be of metal,
and shall either be double or be covered with asbestos not less
than 14 inch thick,

Order 5217. Hot Air and Ventilating Flues, Bvery verti-
cal hot air and fresh air flue or group of flues in the school,
th.eater and hotel groups (see Ovder 5008) shall be enclosed

- with, or constructed of, incombustible material at least 2
iI-lF':]]eS thick, lined with metal or smoothly finished on the in-
side ; except that frame buildings not more than two stories in
height may have metal flues if protected as in order 5215.
Horvizontal duets for hot air and fresh air, and all vent flues
shall be constrneted as in order 5215, or better,

]E[.‘;Q[”REI‘\IEIQ TS AP].:L YING T0 I\E“‘ APAI{lMEL T EIO”ﬁ “1,
I] OTELS AND ]E LACES OF ]JMI LOYMEN"Y .

Order 5717. Size of Rooms. Every sleeping room shall be
of sufficient size to afford at least 400 cubic feet of air space
for gaﬁch ocerpant over twelve years of age, and 200 cubic feet
of air for caeh oceupant under twelve years. No greater num-
ber o-f occupants than the number thus established shall he
permitted in any such room. ‘

Or‘der 5718. Basement Rooms. Every basement, lving or
sleeping room shall be at least 8 feet high from floor to ceiiing.
The cciling shall be at least 4 feet above the outside grade. The
walls aud floor shall be damp-proof and waterproof.

No rooms wherein persons are foreibly confined shall be
located in a basement,

Order B5719. Windows. The outside windows in every

sleeping ov living room shall have a total area of at least one-
tenth of the floor area of the room, hut not less than 12 square
feet. The top of at least one such window shall be not less than
14 feet above the floor, and the upper half of it shall be made
ko as to open the full width,

;
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EXTRACT FROM GENERAL ORDER ON EXISTING BUILDINGS.
REQUIREMENTS APPLYING TO ALL EXISTING PUBLIC BUILDINGS.
THEATERS AND AsseMbBLY HALLS,

Order 6216. Fresh air shall be supplied at the rate of not
less than 1,200 cubic feet per hour per person. The fresh air
shall be taken from the oufside of the building and no vitiated
air shall be re-heated unless it has been washed by a mechanical
air washer of approved design.

Momon PPrerurn BoorHs.

Order 6224. " Ventilation. Fach booth hereafter installed
{except as provided helow) shall he provided with a metal ven-
tilating pipe not less than 12 inches in diameter, extending out-
side of the building. If a 12 inch outlet pipe is impracticable,
a smaller pipe may (if approved by the Industrial Commission)
be used if provided with an efficient rotary power fan.

If a standard fire wi,ndow ig provided not less than 4 square
feet in area, connecting with the outside air, and opening not
less than one-half, then the ventilating pipe may be omitted.
In a school, church, or lodge hall where the picture machine is
operated only occagionally and for short periods of time the ven-
tilating pipe may be omitted,

AparTMENT Houses, HorrLs aND PLACES oF DETENTION.

Note: The following orders, relating to ventilation and sanita-
tion, do not apply to those buildings which are already covered by
the Hotel regulations of the State Board of Health.

Order 6409. Size of Rooms. Every sleeping room shall be
of sufficient size to afford at least 400 eubic feet of air space
for each occupant over twelve vears of age, and 200 cubie feet
for each oceupant under twelve vears. No greater number of -
occupants than the mumber thus established shall he permitted
in any such room.

Order 6410. Windows. No room shall be nsed as a sleep-
ing or living room unless it has a window or windows open-
ing npon a street, alley, or yard, or npon a court connecting
therewith, or above the roof of an adjoining building, or upon
an inner court not less than 25 square feet in area; ov wmless
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it has a vertically-sliding pulley-hung sash window, not less
than 15 sguave feet in area, opening into another room in the
same apartment, which other room opens 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 halves.shall be made to open read-
ily; and the glass in the lower half shall be translucent,

Order 6411, Basement Rooms. No basement room shall be
used ag a sleeping or living room unless all the foliowmg CON~
ditions are complied with:

(1) The room shall be at least 8 feet 1110]1 from ﬂoor to
ceiling,

{2) The ceiling shall he at least 4 feet above the surfaece
of the adjoining street or ground.

{3) The room shall have a window or windows opening
upon a street, alley, or yard, or upon a court connecting
therewith, or upon an inner court not less than 60 square
feet in area; and the total window arvea shall be at least
one-tenth of the figor area of the room, and the upper haif
of such window or windows shall bé made to open ‘rhe full
width.

{4) The walls and floor shall be damp-proof and watex-

" proof. '
‘ (5) The room shall have sufficient light and ventilation
and shall be fit for human habitation.

! Earadens
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Accident prevention, 13
Adequacy of heating and ventilation install\ations, 13
Alr cleansing, 28 :
Air supply, definition, 9
Air supply, general requirements, 14
Arrangement of heating and ventilating installations, 13
Assembly hall with seats:

Inlet air currents 18

Minimum air supply required, 19

Scope, 18

Ventilation required, 19, 47
Assemdly halls without seats:

Air supply, 20

Dining room ventilation, 20

Scope of requirements, 20

Ventilation required, 20

Window ventilation, 2¢
Asylums, (See Penal institutions)
Auditoriums in churches, (See Churches}
Audltoriums in schools, (See Assembly halis with seats)
Automohile repair shops, (See Garages)
Automobile storage rooms, (See Gal‘ages).

Banguet rooms, (See Assembly halls without seats)
Barber ghops, (See Place of employment}
Bath rooms, {(See Toilet rooms)
Bedrooms, {See Private rooms}
Boilers:
Auxiliary water supply, 29
Capacity, 13
General reguirements, 29
Returns, 2%
Valves, 29
Bowling a]leys (See Assembly halls without seats)

Capacity of heating and ventilation installations, 13
Chapels, (See Churches}
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Chimneys: '(ﬁ\f i ¥ Fempered air supply, 17
Area of cross section, 32 Where required, 17
Consiruction requirements, 34 Txisting building, definition, 10
Clean-outs, 34 . Factories, {(See Places of employment}
General recommendation, 33 Fans:
Height, 32 ' Capacily, 34

Churches; + General requirements, 35
Alr supply, 21 . Location, 35
Alternate ventilation capacity, 22 . ) (‘.,' Type, 34
Alternate ventilation service, 21 ; fire protection, 13

Fresgh air, definition, 9
- Fresh air intake, definition, 10
Fresh air intake:

Scope of reguirements, 21

Ventilation required, 21

Window ventilation, 21 .
Classrooms, (See Schoolrooms) ‘ B ! Cleanliness, 2§
Cleanliness, provision for, 14 Constreetion, 28
Clean-outs for ducts, 14 Helght above grade, 28

Cloakrooms, (See Wardrobes) Location, 28
Control of air supply, 14 Protection from weather, 28

‘Courts, ventilation, 45 Sereens, 28

_ ] Size of openings, 28
Dance halls, (See Assembly halls without seats) . Mundamental data, 13
Data, submission for approval, 11 : Furnaces:
Drefinitions, § ) ) Capacity, 13
Deflectors, 38 General requirements, 30 :
Department stores, (See Salesrooms) . . Location, 29
Design, general requirements for, 13 ) (f’;}
Bining rooms, (See Assembly halls without seats) i Garages:
Direct-indirect gravity ventilation systems prohibited, 16 Alr supply, 25

General requirements, 26

- Domestic science rooms in schools, (Se¢ Vocational schools)
Dormitories:

Scope of requirements, 27

Window ventilation, 27
Ducet, definition, 10

Scope of requirements, 26

Ventilation reguired, 25
Gravity system of ventilation, definition, 9
Gymnasiums, (See Asgembly h@lls without seats)

Ducts: . . . "Heat Calculations, basis of, 14
Conf;tmct;on requirements, 36, 46 ' Heaters, connections in battery form, 29
DES’gnf 85 i . . Heating, general reguirement, 16
Exter'lsmu ahave roof, 38 Heating surface, definition, 10
Gravily ducts, 37 ; | Heating system, definition, 9
H]()]‘IZOlltﬂl mn:é 3T S Hot air pipes, construction, 45
THlumination, : - - : e

it K Humidifiers:
Insulation of ducts, 37 i : Capacity, 41
Metal ducts, 36 : ’ : ' : Location, 41
Outlet ducts kept separate, 37 ’ : Water pans, 41
Qutlet ducts, termination of, 37 i
Sizes, 36 ) . ) Inlet, definition, 190
Underground ducts, general requirements, 36 ‘ 1 Inlets:

' | Floor Inlsts prohibited, 39

Exhaust system of ventilatipp, geﬁnitipn, _9 N - ‘General requirements, 38, 43

Exhaust ventilation Sys‘te.fn.s(; ' o L ; © @rilles or diffusers required, 3% ..
Clean dizcharge rveguired, 17 f,& ,
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Number and arrangement, 38
‘Where required, 38

Jacketed stoves:
Construetion requirement, 31
Fresh air intake, 31
Location, 30
Outlets, 31
Smoke flue, 31
Where permitted, 3¢

Jails, (See Penal institutions)

Kitehens:
Air supply, 20
Exhaust ventilation, 21
Exhaust ventilation required, 20
Scope of requirements, 20

Laboratories, commercial, (See Places of employment)

Laboratories, used for instruction and research, (See Vocational
schools)

Laundry ventilation, 44

Lecture halls, {See Assembly halls-with seats)

Library reference and reading rooms, (See Schoolrcoms)

Living rooms, (See Private rooms)

lLocker rooms, (See Wardrobes)

I.cdge rooms, (See Assembly halls without seats)

Machine shops in schools, (See Vocational schools)
Maintenance of equipment, 18
Mechanical system of Ventilation, definition, 9
Motion picture hooths:
Afr supply, 1%
Hxhaust ventilation required, 19, 47
Mechanical exhaust ventilation, 20-
Scope of requirements, 19
Size of gravity ouflet duct, 19
Motion picture theatres, (See Assembly halls with seata)

New building, definition, 10

Occupled area, definition, 10
Office rooms general:

Alr supply, 25

Scope of requirements, 24

Ventilation required, 24

Window ventilation, 24
Office rooms, small, (See Private rooms)
Operation of heating and ventilation system, 18
Qutlets:

Floor inlets prohibited, 39

General reguirements, 38, 43

it o
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Grilles or diffusers required, 39
Number and arrangement, 39
‘Where required, 38

Outlet, definition, 10

Qut-door opening, definition, 10

Penal institutions:
Air supply, 27
Scope of requirements, 27
Ventilation required, 27, 47
Window ventilation, 27
Piping:
Expansion and constraction, 41
Sizes and arrangement, 41
Places of employment:
_Ailr supply, 26
Exhaust ventilation, 27
Scope of requirements, 26
Ventilation required, 26, 43

o Plans, submission for approval, 11

Playrooms in schools, (See Assembly halls without seats)
Pool rooms, See Assembly halls without seats)

Prisons, (See Penal institutions)

Private rooms, window ventilation, 24, 47

Radiation, indirect:

Arrangement, 40

Capacity, 40

Design, 40

Gravity ventilation 49

Valves, 40 ’
Radiation, direct:

Recessing or elevation, where required, 3% .

Shields, where required, 39
Recirculation of air, 16
Recitation rooms, {See Schoolrooms)
Register boxes, construction, 46
Retail shops, (See Salesrooms)

Salesrooms:
Air supply, 25
Heope of requirements, 26
Ventilation required, 2
Sanitation, 18 :
Bchoolrooms:
Air supply, 22
Alternate service and capacity, 22.
Humidity required; 22
. Scope of requirements, 22
Ventilation reguired, 22
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Shops,':(See Places of employment)
Skating rinks, (See Assembly halls without seats)
Smoke test of chimmneys, 18
Social halls in churchés, {See Churches)
Specifications, submisgion for approval, 11
Stack heaters:

General requirements, 82

Grate ares, 31

Location, 31
Study reoms, in any building, (See Schoolrcoms)
Sunday schoolrecoms, (See Churches)
Swimming rooms, {See Toilet rooms)

Temperature of inlef air, 14
'Fermperature zones, map of, 15
Test of heating and ventilation system, required, 17
Tests of gravity ventilation systems, 16
Theatres, (See Assembly halls with seats)
Thermonieters required, 18
Toitet rooms:

Alr supply, 24

Exhaust ventilation, 24

Scope of requirements, 24

Ventilation required, 24, 44

Yentilation, definition, 9
Ventilation reguired for occupled areas 16
Ventilation system, definition, 9
Vocational schools:

Air supply, 23

Scope of requirements, 22

Ventilation required, 22
Volume dampers, 38 .

Wardrobes:
Air supply, 23
Scope of requirements, 2§
Ventilation required, 23
Wardrobes in corridors, 23
Wards, (Ses Dormitories)
Windows, general requirements, 46
Woodworking shops in schools, (See Vocational schools)
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