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HEATING AND VENTILATION CODE

InTRODUCTION

During the past several years general requirements on ventila-

tion of public buildings and places of employment in Wisconsin -
have been enforced as a part of the Building Code. and of the’

General Orders on Sanitation, issued by the Industrial Commis-
sion. The Building Code became effective on September 15-,_

1914, and the ventilation requirements. therein were amended

. only in minor details prior to July 6, 1923.

 The General Orders on Sanitation: became effective on Feb-
ruary 20, 1913, The ventilation requirements contained therein,
Orders 2000 ‘to- 2017, inclusive, were amended in 1921, effective
July 19, 1921, * The revised general ventilation requirements
‘ave contained in Orders. 2000, 2010,-2011, 2012 and 2020 to 2025
inclusive, are still in foree as applied to all places of employ-

"ment, These requlrements have been reprmted in the Appendlx

to this Code: = - -

In the fall of 1922, the Industrial Commlbsmn appointed an
Adwsory Gom.mlttee ‘to assist in the preparation of a reasonable’

code of sfandards of heating and ventilation for publie buildings
and places of employment in Wisconsin. The personnel’ of th1s
] eommlttee igtas; follows. ‘

C. D Bronson Kewaunee,‘lllmom Replebentmg the Amerlcan Boilel
- Manufactureis -Association.

. Dr. H. E. Dearholt, Milwaukee, Wisconsm Representing the Wiscon- :

- gin Antl-Tuberculoms ‘Asgzociation.

Q. J; DeGelleke, Milwaukes, Wisconsin, Representing the Wlsconsin n

Chapter of“American ‘Tnstitute of Architects, .

'._'.iienry Hotton,. Mﬂwa.ukee, Wigcongin, Representing the National-'

Boiler. and Radiator, Manufacturers Assoeiation. - .
Prof. G. L, Ldrson, College of Enginoering, Umversity of Wisoonsm,
. Madligon; Wisconsin
“ Barhuel R, Lewls; Congulting’ Engineer Ghuoago Illmois .
*Len I, Sargent, Wausau, Wlsconsin National Heatmg a,nd Ventl-
o lating Company. . _ ‘
‘Ar_)pomted following’ death of H, L: Williams, Milwaukee. Amerlczm

Foundry: and. Furna.ce Company, who WAaE' & member of- the orlginnt Com-
_mittee ) ;
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CEW, Schmiiat, - State’ Depaltment of Publle Insuucuon,'-M dison,

WISCODS]H

R, Worthing, P1e51dent of Bayley Manufactunng Company, Mllwaui e

-kee, Wisconsin,

**R A Small Ventilation Engineel Indusirial Cemmlssion Madl- .

" som, W}econsm .

W. C. Muehlstem ‘Building Engmeer, Industual Oommlssmn Madi-'~ c

s0m, W]SCOHSIH

The Heating and Ventﬂatlon Code Adv180ry Commlttee met .
regularly, averaging two. meetings per month, for.the purpose '

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

- eommiittee. was- submltted 1o the- pubhe for criticisms ancl STEROS-

" tions in public hearings held at Edu Claire, Oshkosh “Milwatikee

‘and Madison, in February 1923, The Heatmg and Ventilation.

. Code as revised hy the: commitiee on the basis“of the publie hedr-

ings was adopted by the Industual Commlssmn on July 8, 1923, - :
-and became effective August 19, 1928. In the - enforcement of T
this code following its adoption by the commission it soon became:
‘evident. that there was some dissatisfaction as to the reasonable- . .
~ ness of some of -the requirements. Publication was, thévefore, -
. _postponed and the code was placed in the hands of the Adwsory;
- Committee for fur ther consideration. The revised. code’ as. ﬁnaily.f
‘submitted to the commission, With reeommendatlon for adoptlon .
© iy the resalt of 4 cohscientious effort to deVISB a Teasonable. and'_ >
'beneﬁcml standard of lieating and ventilation of. public buildings -
and plaees of employment . This: Heatmg and Ventilation Code - . -
_was adopted by the commission on’ Apnl 8, 71925, a.nd heeame .

effective May 14, 1925."

ADMINISTRMION

he Heatmg and Ventﬂatlen Code wﬂl be enforced m coope1 a-

: -tmn_ with local officials; who_are requtred by law to-enforee all S
orders of the commission. which are g‘elmane'to their respective - 8

_duties. (Seetion 101.28 of the 1‘ewsed statutes). - ‘With the State

Heating .and Ventilation Code as a foundation, eity ordinanees-

" may go-more in detail, if desired; or may eontain more strmgent

- . requirements than the State Code, but in every cade the Staté

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

" To secure best results plans should be ﬁled Wlth and hé-ap- -
' 'proved by; the elty bulldmg mspector 28 NOW. obtalns in’ the re—', L

- "Reslgned Sept 30 1924

oor suspend the sam
- 'the 1‘evlsed statutes) i
“The Heatmg and Ventllatlon Code Adwsmy Oomm1ttee eon-
._“mstmg -of those. j, , :
" the’ commlssmn in: a}l mattels peltammg to heatmg and - venti- L
__-latlon of pubhe b‘ulldmgs and places-of employment Any per-.
.~ - son who is d1ssatlsﬁed with any technical ruling of any ingpector, L
: _-'may appeal to the Hea,tlng and Ventilation Gode. Adwsory Coin- . '

: _mittee, whose" declsmn will be submltted to the - commlssmn forf '
. eons1deratmn L

“_quirement, for the submission of building plans and the obiain-
©ing of a building: permit in the cities of Appleton, Beloit, Fau
Claire; Fond du Lac, Green Bay, Janesville, Kenosha, Manito:

. -wo¢, Milwaukee, _Oshlosh, Racine, Sheboygan, Shorewood, Supe-.
~rigr, West Allis, 'The requirement for submission of plans.for =
" heating and ventilation: installations to the Industrial Commis-
e sion for approval ig waived in eities where-the eode is enforeed o

. a.nd plans.are. apploved in a manner aceeptable to the Industriat
_:_,:J‘TGOmmlssmn Regardless of the size, all cities should reqmre :
: "-‘permzts for buﬂdmg construetion and equipment, using the State
 Code as-& minimum stande,rd n case there i 116 more 1estr10t1ve
9"'.10eal ordmanee o Do :

‘ APPEAL

. Any person Who cons1dels any part of the Heatmg and Venti- .
_Iatmn Code, or any - ofﬁcml 's.interpretation of the code, to be

: unreasonable may appeal to the colnmission to interpret, modlfy, e

5 (See Seetlons 101 15 101 16 and 101 17-of .

ove,’ aets .48 an adv1sory eomm‘lttee 6
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. HEATING AND VENTILATION CODE

.

.. SHCTION 1.-' DEFINITIONS,

Order BSOO—Deﬁmtlons. : :
21 Venmlatwn i§ the prodoetion: ‘and mamtenance of atmos-
pheric condltlons conduclve to health and.comfort mdoors ‘with- .

= ot detrlmental drafts, by means of inlets and outlets in conﬂmeﬂ

tion with gravity, or ‘mechanical meang of moving air, )
- 2. A ventilation system is any combination of buﬂdmg eon-'

- structlon, machmely, devices or equipment, so. proportioned, ar-
ranged, msta,lled operated and maintained as to secure with -

‘hormal operatmn thtu standald of ventllatmn reqmred by this.
code . ‘
3. A heat'mg system is any eombmatmn of building construc~ :

" .tion, machinery, devmes or equipment, 5o pmportloned a,rra,nged
o installéd, operated and mamtamed as-to produce and de]wer m S
_ place the required” ‘amount and character of heating service.

4. A-gravity, system of ‘véntilation is any ventilation, the prae- -

« tical effectiveness of which depends wholly upon atmospherlc
~ conditions, snch as relative. density, temperature or wind motion. -

5. A mechamcal system of ﬂemdatwn ig any ventilation, ex-

* haust or hea,tmg gystem; the effectlveness of which depends up0n

the operation of power-dmven equlpment :
6. An ewhaust system. of ventilation is any comblnatlon of
building 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 fréquenters.

7. At supply is the supply and appropriate dlstrlbutlon and
disposal of the air requlred for ventilation. 3
8. Fresh air is air that is stlmulatmg and. refreshmg and
which is free: from contamination of any kind in proportlons :

. detrlmenta,l to the health or comfort of the persons exposed to it
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, 9 The far esh G mtake lneludes the duets and out door open-""_"
- - ing§ithrough WhlGh outsede air is admltted toa ventﬂatlon or .

' i heatmo system

10, An-dulet is a duet termmal or an openmg in-a-room-

throuwh which the air. supply enters the room, and shall be

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

-deﬁmtely and specifically provided for such purposes:

11. An outlet is a duet entranee; or an opening Trom a-room, R
through which the vitiated air leaves the room, and shall be un- :
“derstood to mean and inelude only those ottlets Whleh are. defi-

' mtely and speolﬁoally provided for such purposes.

T12. A duct is any.pipe, flue, ehannel or housmg, used or -

__tended to he used, for the oonveye,uee of air, gages or entrained

materials. pertaining to a hea,tmg or a ventilation system, - An3 .
underground duel is any duet Wholly or m pert beiow the sur--

Tace of the ground ad;acent to the duct.

13. Out-door opengiigs are those openmgs in out31de wells__
‘which are arranged and equlpped in-such manner as to he easﬂy

operated and accessible for mampula,tlon
“14.. The term heatwg suiface applied to boilers, sha.ll be un-

_--'derstood to mean . and include the total wetted avea between. -
grate line and norma,l water line, exposed 1o eombustlon of fuel - -

" or-in-intimate contact with flowing combustlon gases on one mde
and water on the other side. - ' : :

The term heating: su? face apphed to furneoes and stoves, shall - '
-. be understood to mean and inehude only the total area of. aiv

supply surface between grafe lihe and’smoke edllar, exposed to

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

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

15. An occupied area is any room, area oy enelosure the or-
mal use of whleh nwolves actuel or mtended ooeupeney by oxe.

. or-Imore: persons i . i S

16. The term emst'mg bmldm g. used in thls code sha,ll be un-
' derstood. to mean and include- bulldmgs additions thereto and S
| alterations thereof, struotulally eompleted :of for- which .com= - .
"~ plete plans have been approved by the Industrial- Gommlssmn or-
its authorized local representative, and eonstruetlon IS n prog—‘ :

Tess, prior to- effectwe date of this. code.

17. The term #ew budlding used: in this code’ shall be under-' c
- stood- 0 mean . and melude bulldlngs addltlens thereto and el-

4

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

' to the heetmg il

s ploved by the Ind:ustnal COIl'lmlssl()Il or eonstruetlon 1s not i
. proo’ress pI‘lOl‘ to the effeotlve da,te of- thls eode - -

Order 5810—Scope of: Gode. -
1. Public ‘Buildings and Places of Employment 'l‘he proyl- -

. sions of. thls eode shall apply to all bulldmgs used, or to. be -‘
. used,vag pla,ces of employment or as pubho bulldmgs as; de-
ﬁned by sta,tutes, G : : '

The pl‘OVISlO]lS of this code. shali epply
to fhe vent:latlon of all new- buﬂdmgs

-3 Ex1stmg Bu11dmgs The ‘provisions ‘of this code shall ap‘

:'ply t'f al "necesse.ry alteretlons or Jmpmvements in ex1stmg
o :bulldmge othe1 than e)ﬂstmg plaeeq of 111dus1:11a1 empioyment

-, Note

4" Change in- Use. The plOVISK)lls of this code shall apply

. to every’ buﬂdmg, ‘or portion . of -a building, devoted to new
use for Wlneh “the reqmrements uuder this -code are in any

o 'way more. strmgent than the 1eq111rements coverme the preﬂ :
C VIOHS use ’ : - )

N N

' '.:-SE("I‘ION" 5 ‘(xENERAL REQUIRE‘\IENTS

Order 5820—P1ans Speolﬁcatlons ‘and Data _ B
1. Desigi d Pr eparetlon ‘of Plans. . All plans and date for.

- heating and for Ventﬂatlon shall be demgned and p1epered by_r ) ) B
o '-eompetent deSlgnerS .

: 2 Approva.l -of Pians and Speelﬁeatlons Comp]et’é' p’la.nsl. ‘

- Lo heatmg and for Ventllatlon together Wlth the speclﬁeatlons'.r , - _

J‘ .
3 hevmg ﬁoor or roof spans grea‘rer

08 Geuela.l Orders on Qemtatlon for lequn'ements per—
T ,tamlng to exietmg ple,ees of mdustria! employment " ',

“are moré than two’stories. hlgh T S
h and are more. thgn 5000 square
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_ Exception. In cities where plans are examined, and build-
ing permits are issued, in a manner approved by the Industrlal
Oommlsswn this 1'equ1rement does not apply.

3. Plans Reqmred in Duplicate. = All plang for heating and

for ventilation shall be submitted in duplicate.

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

4. Approval of Changes in Plans. Tf 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 Commission for approval.
All work shall be executed according to the approved plans
and specifications, or the approved alterations.

5. Approved Plans Kept at Building. A complete 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 equipment. _

6. Data Required on Plang and in Specifications. The lines,
data and information shown on plans for heating systems and
ventilation systems submitted for approval shall be reasonabiy
pelmanent clear, legible and complete, and shall include all
details and’ data necessary for review of installation, such ag:—
Butlding; name, type, location, on each shéet.

Owner; name, on each sheet.
Architecet; name, on title sheet,
Engineer or Designer- name, on cach sheet.
North points on general plans
General plans, including attic and roof layouts,
General plan dimensions and height of all rooms.
Intended use of all rooms,
"Thickness of walls and type of construction.
Vertieal sections and elevations necessary to show profiles
of installation.
Sizes and continuity of all duets and flues.
Liocation and type of all principal units of equipment
. Chimmey size; shape and he1ght above primary grate of
heater,
n. Specifieations shall be properly identified with plans,

v

TR e AR e

5

7. Special Data Required. Al plans or specifications sub-
mitted for approval shall be acéompanied by data sheets giv-
ing the amount of radiation caleulated for each room on direct
radiation installation, amount of air and delivery temperature

- m>

. .Plplng, I‘lre Py tectlon

Duets,

B Groun ng- ‘of. Ma,chmery

cal appalatus shaﬂ ba guardea 111
rdels on Qafety 1$sued by the. 111—

Orders 5218 23 mcluswe

Older 5222' Smoke Plpes

Orders 5215~1'7, 1ncluswe.

- Orders1038, 1034, .1035, 1313 and;

e:State Flectrical .Code; -
ocatlon -Orders-- 52_10 a,nd 5527

. Heatef ' Rooms.

--Ordera E527 B61T. 5720
" Order 5214,
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3 Bas1s for Heat" Calculatmns In the accomp&nylng_map.‘-ﬁ”

‘the state has been dwlded into three zones of eoldest weather
" temperatures . recorded for-mcluded locahtles by -the U, 8.

Weather Bureau durmg the last ten years. ‘Maximum  heat.

Tosses for a heating system shall be calculated on the- basis
of cold weather temperature not more than 10 degrees Fahr-
enheit warmer than the zone avera,ge of the zone in which the in-
stallatlon is located.

4. Provision for Cleanliness. Al pa'rts of installations and

eqmpment which house or handle air used for ventilation puir-

poses "shall be des1gned so’as to faelhtate sanitary mamte- o

nance thereof

Notes:

1. " Sheet. Meta,l Duets. Sheet metal duets should be provided
with plenty of clean-outs so that the piping’ system can be cleaned
by operation of fan or hand-tools. By placing a clean-out’at or near
each -horizontal or vertical turn, at or near the points of minimutn
normal air pressure.and travel, it is- often posmble by closing most
or -all of the normal dizcharges and openﬁng individusl clean-outs

In turn, to cause enough extra flow of air to remove much -of the

dust-and dirt that has settled in the plpmg gystem under normal

operation - condltlons -In this connection it 'is generally advisable to

.ingert a stop in the pipe beyond the opened clean-out. Hand-tool

swabs .are sometimes used for cleahing otherwige’ dlﬂ‘lcult parts’ in

ducts.
-2, Masonry Ducts. - Houzontal ‘masonry ‘ducts should. be- con-

“‘structed, arranged and equipped for washing down .with hose wa-
ter, and -large ones should.be provided with sufficient IIIumlna,tion

to :fac:htate both cIeamng' and mspectwn serv1ces

Order 5828—Air Supply ,
1. Uncontaminated Source. The fresh air shall be taken

from a relatively unemltaminated source - outside of the-

building,

2., Maximum Inlet - Temperatur 120 -Degrees: Fahrenheit _
The caleulated: room .inlet temperature of air 'used for heatmg_
cand ventﬂatmn purposes shall not exceed 120 degrees:Fahyr.'

- enheit unless approved Ain ertmg by the Industrlal OOm
- mission. _ _ i
Note: In gravity syﬂtems it 1ts mtended to base: the hea’ter ca,-

pacity, ‘arrangement and control upon. mlet temperatureg ot -ex< ..

ceeding 120°F, although in praectice it- ma.y gometimes be necéssary

4o heat the air to hIgher tempemtules in order to drive it into the . '

room, : i : i S

_ 3 Cohtrol Adequa’ce control of temper&ture and other e
_condltlons and effeets of heatmg and of ventllatmn shall be---; '

ATING AND. VENTILATION CoDE : -

lron
ViLas

. '.,;\6"‘ | Flor,
(O [ForeaTi4,
N

Fed

' ARATHON

ZONE AVERAGE OF- COLDES’I‘ TEMPERATURE RDCORDDD FOR:. DA(‘H
; ZONE ARE A FOLLOWS:

ZONE 1 ..1{2“ BEI.-OW ZERO F.
ZONB. 2.0, .0 34° ‘BHLOW ZERO W, -

0 TEONE 3o, _...24° BELOW ZERO F,
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o Prowded ‘and mamtamed ‘and opereted for ell hestmg_'_ nd. all'

' 'ventllatmn systems.

S g, Recirculation, - Where the design, eqmpment and eontrol--'_ﬂ B

. of a ventllatlon system in all parts and asa’ Whole:;_ 18 sueh

~"as -to promdte, endourage and’ reasone.bly assure’ ¢ nmstent"

eperatmn recirenlation will-be. permltted as follow
L (A) 50 pei cent reclreulatlon ‘during: DeeuUpancy; r
eupied areas havmg no. other eontammatlon “than - human

~eupaiey, Wlthout spec:a.l eleansmg devwes other than sereens__ :

o ‘at ; intakes ;

(B) 75 per cennt; reclreuletlon dumng oeeupa,ney, from oe- :
- gupied areas having no polsonous or ‘injurious: eontammatmn_
where an effective approved dust ehmlnator is operated i

the air supply cireuits ;

(C) 100 ‘per cent reelreuietloll whlle buﬂdmg is: entlrely'.'* B

.unoeeupled SR L

Order 5824—Heetmg, Ventﬂat:on a,nd Exheust Systems——

Genoral, - =

1. Heafing" Systems Requlred Adequate a,nd approprlemﬁ.
heating: systems shall. be provided, maintained and opelated o

.

for all oeeupied areas within the seope of thlS eode

2. Verntilation Systems Requlred Ventlletlon gystems shall_. I,

be- prov1ded maintained: and operated . to aeeomphsh required

) ventilation servme for aH oeeupled areas Wlthln the seope_.' -

~of thls code. . .-

Note. : ThIS 1neludes alI plaees of employment or: occupancy where‘

’ smoke gas, dust;. fumes, stean, -vapor, foul-air, industrial polgons,

S or othe1 detrlmental materials, are used, stoved, handled or .are -

present. in the air in sufficient” quantities to obstruet the. yisfof, or
“to ' be irritating, or -to ‘he injurious to the health, safety or we]fale
of the employes or flequenters. .

3, Grawty DlrectmIndlrect Systems' Prohibited. ‘Gi'a,vity
direct—indivect systems shall not be considered permlsslble
for mstallatmn under thls code.

Nota: Thxs clause -ig ultended to p}.Ohlblt ‘the use of ‘so-called
-direct- indireet radiators whereby the ‘rhom air. aupply 18 supposed. - -
to bé admitied dir ectly from the outside to the bage, and to be de- . . =%

o livered' at the top, of direet radiators placed in the rooms to-be
o served Wlthout meehanieal assistance,

i

o4 Critical Qutside Temperature for Grfwlty Systems Apf o l
; proval tests of grawty systems shall be made when there ds i
- not less than 40 deg} ees Hahrenheit dlfferenee between room

| .-jventllatmn s}secured..b)’r' exhaust methods the alr Whmh blows :
. Fdn"to’ replage’that- exhausted from the room. shall be -appro-
. 'pnatel'y tempered - : : :

ND '-VENTmAfﬁiON .Go'DE--
The erltlcel elevatmn .

: ,foot “above the nmmal seat hne, ’Whele
2 feet abOVe the ﬁoor Where seats me not_

' nt and proeesses i sueh areas whmh pro duee ar

Note o he mtenslty of suctmn necessary in exhaust systems de-

pends ‘on loea,l conditions to such an extent thatno ‘defintte mtensityi
ot guction: ig- sgecmed, except that it shall 111 all cases be mamtamed

'_s «sha,ll 1nelude edequate dust eolleetors, or:-a
; ontrwanees or methods, Whereby

.Note: Takmg foul alr out ofa room 1is only part of the service
required. ‘Thig code reguires-that air exhausted from a-room shall
be replaced with: adequats supply of air. propetly walmed or tleated‘
before it is adm&tted to the room gerved, .

- 8.- No Contamma,tmn of Adjacent Aveas. All equi'l.)menrt_,'

and systems &ervmg ‘rooms’ which- house souiTees of: odors, . -
' fumes; noxious gases, smoke, ‘stéam; dust ‘spray, or other eon- -
VVu.'i-tamlnatlon shell be Sﬁc ﬁ-as to prevent spreedmg of any such

' --—eontamlnatmn 1o: any ether occupied’ parts of the building.

9. Fmal Test Reqmred ‘The performance of every heating

or ventllatlon ingtallation. shall be thoroughly tested and bal-
K aneed in: piaee throughout before eompletmn and dehvery .

_partleles suﬁielenﬂy hght to: ﬂoa,t 1 the_r

6 .Exha.us System Clea,n llseharge Where 11eeessa1y, ex-',.—'-
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to. owner. The performance of ventﬂatlo'n ystems shall be .
balaneed_by metered measurements of air ﬁow at mlets and g

outlets,

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

of an ordinary chimney built into a building before accepting it. be-

‘cause a leaky chimney presents a serious fire hazard. as well as
serfously impairing the usefulnesg of the entire plant, -Ax 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 comibustion gas passages should be so tight. that no
-8moke will escape frqm any- crack or crevice or loose joint.

- Order 5825 Maintenance and Operation,
1. Maintenanee.  All heating, ventilation and exheust in-
stallations shall be maintained in good Workmg ‘order..

2. Sanitary Conditiens. All heating and all ventilation in-
stallatlons, equlpment accessories and appurtenances shall be
kept clean and sanitary. .

3. Operation,  All heating, ventﬂatlon and exhaust mstalla-
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 efficient and practical
-operation of the plant, before leaving the job, P

It is always desirable to install recording instruments in connee-'

‘tlon with mechanieal ventilation systems. ‘Such instruments demon-.
strate the consistency with which the systems are coperated. - A
recording alr pressure gauge, an odometer, a l'ecmdmg thermome-
. ter, or even a speedometer, will be comparatwely inexpensive and

- will be of great assistance to. adequate supervision,

In small school - buildings, printed memorandum radg provided
near the thermometer, are being used with a reasonsble measgute.
of success. The teachers ‘are required to make hourly reports of.
thermometer readings for each day of the week.

4. Thermometers Reqguired. A rea.sonably aceurate ther-
mometer shall be provided and maintained for each 1000
square feet or fraetion, in 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.

SECTION 4. GENEBAL REQU!REI\LENTS FOR CLASSIFIED 0C-
UUPQNCIES AND AREAS,

Order 5840-—Places of Agsembly Wlth Seats.

1. Scope. This classification shall ‘be understood to melude -

theaters, pieture theaters, school auditoriums (not eclassrooms),
public lecture halls, and similar close-seated areas. usually pro-
vided with seats, whether seats are useéd-or not.

BATIN AND: VENTIMTION .GODE

RN Ventll_ tion: Required. . Ventﬂatmu shall be provided . and‘
ma111ta,1ned “for: ol oeeupled areas of this elass havmg a seatmcr
' eepaolty of: 50 o ToTe. '

-3, Minimum A:{r Suppiy The alr supply provided and main-

;_tamed for oeeupled areas of this class shall be not less than 3

cubie feet per minute per. squaré foot of floor area between main

: walls not including the stage but including. the gross floor alea

of balconies and gallerles. The stage shall be supplied with suf-
ficient air to equalize. the air pressure thereat 50 as to avoid de-

Alecting the cuitain, but this volume of air need not be in addl- -
“tion to'the “volume ealenlated for the auditorium,

The air supply for foyers and lobhies wsed in eon,]unotmn w1th
oeeupled aveas of this class shall be not less than 2 cubie feet per

minute per: square foot' of floor ared.-

“.4, Inlet. Air Gurrents In areas. used for ﬁxed ooeupaney,

* the inlets shall’ be so located, arlanged or equipped as to prevent .
‘divect mlet air eurrents from striking the baeks of the oeeupants S

Order 5841—Mot10n Picture Booths. _ ,
1. Seope.” This- clagsification shall be understood to include

:all motion ploture booths other than portable booths

‘Note: See mdor BE39 of Bu]lding Code 1esued by the Industrial.
Commlssmn

2. Exhaust Ventllatmu Requned Exhaust ventllatlon shall
be provided and maintained for every occupied avea of this
class, and such exhaust Veutllatmu shall -be mdependent of tho
audltorlum ventilation- system. -

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

~ than 134 cubie feet per minute per square foot of- ﬂoor area in

booth.,

4. Mlmmum Size’ of Gravity Outlet Duets. * The effective.
jrea of, grawty outlet ducts serving oceupied areas of this eclass
haH be not less-than equivalent to 12 inches inside- diameter,

tgor éach pleture maohme, unless adequate approved raechanical
¥xhaust is provided; and.all suoh duets shall extend dlreotly

-' to the outmde of’ bulldmg

Note Grawty outlet duets from mctule booths shouId be as
nearly vertieal a8 possible - .
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5 Meehamee,l Exha,ust Systems Independent Meehanmalf"
~ exhaust systems p1'oV1ded for oeeupled areas of - thls class she.ll'-__?' B
he. 1ndependent of all other ventilation systems in- the buﬂdmg o

Order 5842—Pleces of Assembly Without Seets.

~1.'Scope. This classification shall. be understood tollneludej -
lodge rooms, dance halls, - dmmg and banquet rooms, skatmm_
'rlnks gymnasmms playreoms and snnﬂar areas ‘not norma,lly_ '

provided with seats.
2. Ventilation Required. Ventﬂemon shall be prowded and

" mhaintained for. oceupied areas of this elass Wwherever such oceu-.

’ p1ed areds dre in, or.are used in ‘conneetion with, sehool or eol-
lege bmldmgs, and in all other cases whexe the total window sash

~area is less than 10 per cent and the total of out-door opening - o
there through is less than 5 per cent -of the floor erea, ,respee- coe

. tively. - -

-Note! Where ventllatlon ig not required, because of exeess ‘win-

-dow area and out-door openings, such window. area and out-door =
openingsy shou]d preforably be-all gbove grade.. No' wmdow or-out-"
door opening below -grade - will be counted unless there i s -clegr " -
ppace outside of the windows, having- width Sof . not less than 15{;. :

tlmes the dlstance below glade a.t bottom of wmdow

2 Minimum Alr Supply The air supply pr0v1ded and mam—r. 3
s fained for oeeupled areas of thzs class shall be not less than- Vo o

cuble Teet per minute per square foot of the. ﬁoor area, served

- 4. Dining Room Ventilation.  ‘Where dmmg TOOIMS and gimd- -
lar occupied areas are- used in eonjunction with adjacent or near-
.~ by:Kitchens. or ether sourges of ob;]eetloneble odors, the " splead.,'-'ﬂ_r.
.ot such..odors throughout the dlnmg rooms-shall be prevented

by appropriate exhatst of a portion of the- dmmg 1oom air -

: through the kltehens or other sources of. 0d01s

Order 5843—~K1tchens. . -

"1. Seope. This elass1ﬁeat10n shall be. -understood ‘to 111elude -

all occupied areas housmg the preparation of food, or other cul-
“inary operations, in all buildings within the scope of thlS code,
exeept areas classified under order 5846.

2. Exhaust Ventlletmn Required, Fxhaust Ventllatlou shall
be provided and mamtamed for -every oeeupled area. of th1s olass'
having a-floor area of more than 100 square feet.

3. Minimum Air Movement. The air movement p1 ov1ded and

mamtzuned for areas of this class wherem exhaust ventﬂatlon’

- is reqmred shall be not less than

TING AND ‘VE’NTIIJ;&T'Ios -ConE

i 'fo'r:' kif:eﬁen_ d':mt "_mlttenﬂy, L
*(BY: Fout cubic feet per mmute per sque,re foot of ﬂoor area
for all; eommelele,l kitchens. o
47 Exhaus 'Systems eparate Exhaust gystems serving areas

mdustrlal employment : .
5. Kltohens AdJeeent to’ Dlnmg Rooms “Where arcas of thls
, _olsss are loeated adJaeent to dining rooms and similar aveas, not

openmgs hould preterably be-all above grade.. No wmdow or out-

' . .ﬁ' tlmes the distanc ,he}ow grede at bottom of Wlndow.‘ - E

3 Mmlmum An‘ Supply “The air supply provided and main-
_telned for. eeeupled areas of this class shall be not less tha.n l
'_-cuble foot - -per mmute per sguare foot of ﬂoor area. e

auxlliary FOOME: and: “ATeaE,

s 'mstelled A0 oeeup1ed e,l eas

s ‘_,-"of the grea, : 'of'the two ﬁoor areas,

./"

r minute per squere foot of floor area:

' /of this elass shall ke kept separate from, and 1ndependent of, all - _'
* othor. serwees and systems in the bulldmg, e‘{eept in places of _

:._1BSS than one half of the e,n exhausted shall. be drawn- from the _

S ) _here ventﬂatlon is net 1equ11ed) beeeuse of excess win- . -
'_-Hdow area ‘and: out-door: Gpenings, ‘such window area-and oit-door

"door -openiig . ‘below .grade will - ba. counted unless there is a~ éléar’ .
“ospace outside'of the ! windows, having Wwidth of. not less. the.n 1%—

Note - Thids: means not less than 1-¢C. F. M per sque,le foot tote.l, -
oeeupled ﬁom ares, . mcludmg basement ﬁlst ﬁoor, baleomes,_and; -

4 Alte ate'hServme _AH heatlng and aH ventﬂatlon systems N
of ﬂ‘llS elass shall be ananged for 7' o




122 INDUSTRIAL ODMMISSION OF WISGONSIN

B, Altemate Oapaclty ‘Where- heatmg or ventﬂatmn systems

serve auditoriums and basement floor areas in this class the ca-
pacity of -such system may be based upon alternate service to

auditorium floor "areas alone when the air supply furnlshed .
thereto exceeds 114 cubie feet per minute per square foot of .

floor area.

Order 5845——Schoolrooms
1, Scope. This classification shall he’ undelstood 1o 1nclude

class, recitation, study, and library rooms, in all school and col-

Jege buildings, and similar areas used for educational purposes,

2. Ventilation Requlred Ventilation shall be provided and .

maintained for all oecuplad areas of this class, exeept those Whmh
are used for open-air or out-door treatment.

3. Minimum Air Supply. The air supply p10v1ded a,nd main-
tained for oeeupled areas of this class where ventilation is re-
quired, shall be not 1ess than 2 cubie feet per mmute per squa,re
foot of floor area.

The air supply for corridors and halls used in conjunection
_ with oecupied areas of this class shall be not less than % cubie
. foot per minute per square foot of floor area.

4, Alternate Service and Capacity. The capaeity of heatmg :

systems. and of ventilation systems installed in school buildings
‘having not more than two classrooms, may be based upon erv-
ice to classroom floors only; provided that ‘where basement
apparatus is used, appropriate arrangement shall-be made. for
alternate service to basement areas if used for occupancy. In

school buildings having more than {wo classrooms. the capacity.

of heating and ventilation systems shall be based upon simul-
taneons service throughout, except that where an auditorium is
‘used for public assemblage the additional ventilation requirved
because of such use may be secured by alternate service.

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

Order 5846—Places of Vocational Irstruction and Research.
1. Scope. This classification shall be understood to inelude
all places of vocational instruetion and research, such-as- labora-

tories, sehool shops, domestie seience rooms and similar occupled ‘

areas,
2. Ventllatmn Requued Ventilation shall be p10v1ded and
inaintained for all oceupied areas of this class where the avail-

e blé ﬂoor space i less than 50 square feet per normal oceupant,

:. 'for ‘Where: hea,t smoke gas, dust, spray, fumes, vapor, steam, foul
“alr; or other contammatlon would otherwise he present in the air

e suﬁ‘iclent quant1t1es to obstruct the vision or to be irritating

or to-be 1n3ur10us to the. health gafety or welfare of employes

and frequenters, -

3, Minimum. AlI‘ Supply The air supply provided and main-

" tained for oceupied areas-of this elass shall be not less than an
‘amount suffielent to' make up for contamination of air due to the_'.. .

nature of the work being carried om, plus 2 cubic feet per min-

ute per. square foot of floor grea,

Order 5847—Wa.rdrobes and Locker Rooms,

HE'AT'ING"A'Nb VENTmamdN Cobr .23

1. Scope.. This é1a331ﬁcat10n .ghall be understood to mclude :

“all ‘wardrobes and locker Tooms and similar aveas in all bulldmgs
- w1th1n the scope of this code, '

2, V'entﬂatmn Required. Véntlla,tlon shall be provided and

such ventilation shall be accomplished by exhaust metliods, and
in any ease the eft‘ectweness of the‘ outlets shall be greater than

. that of the inlets.
-3 Mlnlmum Air Movement. -The air movement. provided and .

maintained for areas of this. class shall be not less than 2 cubie

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

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

taining.loekers for clothing, or which are used as wardrobes or
cloakrooms. Inlets and outlets shall be provided and maintained
for such areas, and the effectiveness of the outlets” shall be
greater than that of the inlets.

5. Wardrobes-and Cloakrooms in School Buﬂdmgs Where

' necessary in mder to insure practical results 1n wardrobes or

cloakrooms ad;}aeent to or within oceupied areas ecovered by or-

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

of inlety admitting air from adjacent classrooms or corridors,

" or similar areas, in conJunctlon with- ontlets and duets discharg-
~ing direct to outside atmosphere. The movement of air in such

areas shall be such as to promote thorough aeration of elothmg'
' therem

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

_addition to the air supply vequired for use as halls or eorridors, |
shatl bie provided and maintained for all halls and corridors con- .
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Order 5848—T011et, ';Ba,th a,nd Smmmmg Rooms.

1. -Beope, This - olasmﬁeatwn shall be understood to’ ‘13;1(3111(1@j
all toilet, bath and swimming- -pool rooms; and other similar oc--

cupled areds; in all buildings within the scope of thls oode

-2, Ventﬂa,tlon Required. Ventilation shall be pwwded_ and--:

maintained for all areas of this class.  Wherever practloable

such ventilation shall be accomplished by exhaust metlods; and

in any ‘case the effectiveness of the outlnts shall be greater than
"that of the’ inlets.

Note: Conditions in thlS class of areas are Such that sometimes

fioorline vent openings are necessary and at other times the outlet

- should - be -at the ceiling. Therefore both floorline and ceiling line
outlets should be provided and they should be equipped Wwith oper-

. ative louvre dampers interlocked so only the ﬂoorline ot ceiling line
outlet is open at any one time.

- Bee orders 5250 to 5265 mclusive of the Bulilding Gode 1ssued ‘hy

“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 cubie feet per minute per square foot- of floor area.

4, Exhaust Systems Separate. Exhanst systems serving this
. class ‘of occupied: areas shall be kept separate from, and inde-
pendent of, all other services and systems in tho bulldlng ex-
'-cept in places of mdustnal employment - :

.-

Order 5849-~anate Rooms.

1. Scope. This classification shall be understood to melude

private rooms, such as offices, bedrooms and smnlar areas,-othet
than in penal institutions.

' 2. Window Véntilation. Permlssﬂ)le Wmdow ventllatmn shall__ -

be ‘considered pel‘mlSBlble for oocupled areaspf this clags, "

Order 5850—Genera1 Offices,

KR Soope This cla,s&ﬁoa,tlon shail be undelstood to molude e
all offices and similar occupled areas, other-than thode:-ineluded -
in order 5849, Whelem the air” conditions and nature -of -oecu- -
pancy do 1ot involve, 1easonable moluswn in a,ny other olasmﬁoa,-“

tion in this code,

2. Ventilation Requned Ventllatlon shall be prowded a,nd f

maintained for all occupied arveas of this clags:

. (A) ‘where the total window sasb ‘area is Jess than. 6 per cent T
of the ﬂoor area, or the total areas of out door openmg 1s 1ese'

'than 3 per cent of floor” area or

~door opening -helow grade will be connted unléss there is g clear

_ .tlmes the distance below grade at bottom of window.

.gal‘age

dow area and . out-door openings; such window area and out- door.
openings should preferably be all above grade. No window or out-

space outside of the windows, having width of not less than 11/3

g Mmlmum Au’ Supply ‘Where ventllatlon is 1'equu'ed the
minimum air stpply for oecupied areas of this class shall be not
iess than 1/2 cublc foot peL mmute per squfu*e foot of floor area,

Order 5851—Salesrooms.

. ) Y
1. :Seope.”. ThIS olasmﬁcatlon shall be understood to inelude
- all salesrooms and other oooupled ‘areas of similar character, -

2. Vontﬂatlon Requlred Ventilation . shall ‘be" provided and

. mamtamed fo1 all oocup1ed -areas: of this’ class unless the aggre~
'gate of

B selvec'i prowded ‘guch" out-door openings. are arla,nged,so ag to
'eause aie clreulatlon throughout the respective rooms.

,'t ooropenings is more. 3 per cent, of the floor™ ares

‘8. Minimum- “Air Supply. . Where ventilation is required, the
air supply provided and. mamtamod for oocupled areas of this

_ tlass shall-bé riot less than 1 cubic-foot per minute. per. square’

foot of Hloorarea. on "the first ﬂoor, with a. cumula,tlve deoroase of’

. 10 per cenit for each floor ahove the fivst floor, and & oumulatwe
;mcrease ,f 10 per cent Tor each ﬂoor below the first. ﬁoo1. -

Order 5852~—Garages.

1 Scope. Thls classﬂu,otmn shall be undelstood to include
- l,all pubhc garages,’ and all employment areas in. any bulldmg
housmg thl eg’ or-more motor driven vehicles.

Note'f See Bu1lding Code, order. 5240 for deﬁnhtmn of pubhc

2 Ventlla,tlon Requn'ed Ventﬂatmn shall be prowded and

g \malntam d Tor-all- occup1ed areas in th‘ES class.”

w8 Minimum :Afr Supplv Where' the ventllatlon is’ seemed

S r'by the dlsplaoement of contammatmg gases the air supply pro-
L Vlcled ‘and-

dintained for Oocup1ed areas of this class shall. ‘be
1 ,2 eublo feet per mlnute pe1 square foot of live

‘ to be 1n;|ur10us t0-the health safety or welfale B
“of 1he empl,,yes and frequenters affected.

Where ventuatlon is not requlred because of excess Will-"‘
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storage area and 3 cubie foet per mmute per square foot of 1‘e--

pair area.

Where ventilation is secured by dllutlon of the- contammatmg

. gages the air supply prov1ded and maintained for occupled 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 repair area. :

In bulldlngs 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 carried on, the

. air supply provided and maintsined shall be not_less than 0,75
cubic feet per minute per square foot of floor area.

4. General Requirements. “The products of combustion, and
vapors or gases from fuel or batteries, shall be removed promptly
and effectively from the breathing zones of employes. and fre-

“quenters; and there shall be-at all times not less than 2500 cubic
feet of fresh air for each eybie foot of carbon monomde in such
breathing zones.

For ventilation where spray eoating is done see Greneral Or-

* ders on Spray Coatmg issued by the Industrial Commission.

Order, 5853—Places of Employment ‘

1. Scope. This classification shall be understood to include
‘all places of employment not classified elsewhere in this eode.

9. Ventilation Required. Ventilation shall be provided and
malntamed for all occupied arveas of this class:

(A) where the available floor space ig less than 75 square feet
per normal ocoupant; - or .
- (B) where heat, smoke, gas, dust,.spray, fumes, vapor, stﬁa,m
foul air or other contamination would otherwise 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 pr esent in the breathing zone,

3. Minimum Air Supply. The air supply prev1ded and main- -

tained for occupied areas of this class shall be not less than an
amount, sufficient to make up for contamination of air due to the

nature of the work being carried on, plus 1 eubie-foot per minute -

per square foot of floor area; but in no case shall the air sup-
ply be less than 30 eubic feet per minute per normal oecupant.

“HEATING AND VEN'lILA'I‘ION Gom:

hr's Exhaust:'Systems Requued Exhaust systems’ shall be

' '.=p10v1ded and - opelated at- all .sources of ‘air-contamination in
occupied areas of this class, unless the air which: any employe, -
Sor flequenter must breathe is 0therw1se Kepb pure, frehh aud :
;elean

“For’ Ventﬂatlon where spray coatmg is done see Genera.l

i 'Ol'ders on Spray Ooatmg assued by the Industrlal Commission,

Order 5854—Dorm1torles and Wards.

=L Scope This- clasmﬁeatlon shall be understood to 1nclude
- rooms eqmpped with more than two beds. ‘

2, Wmdow Ventllatlon Window ‘ventilation may be. rehed
upon_ for occupled areas of .this clags, wherein the svailable

window sash'area Is more than 10 per cent of the floor avea
“and the out- door openmg there through is more than 5 per cent

of ﬂoor area. .

Note: © Where ventilation is not 1equned because of excess win-
dow area and out-door openings, such window area and owt-door
openings should pr efeiably be all above grade. No wmdew or out-
door opening below grade will ‘be éounted unless there is a clear

‘space outslde of the windows, having width .of not less tha,n 11,;3 .

times the dlstance below grade at bottom of window. :

Order 5855—Pena,1 Institutions. . :
1. Scope:- ThlS classification shall be understood to mean
and. inelude areas of compulsory ‘odeupancy in penal institu-

tions, such as cells and corridors and similar areas,

9. Ventilation Required. Ventilation shall be provlded and
maintained. for all -oceupied areas of this class, )

3. Minimum Alr Supply, Mechanical -Ventilation, Wher
mechanical. ventﬂatmn 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. Gravity Ventilation Permitted. . Gravity ventﬂatmu
wherein divect gravity . inlets and dirvect gravity outlets, and
ducts are used, shall be considared permlssxble for occupied
areas of this class where each cell, 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 1o not lesg than

.. 10 per cent-of the floor area.

Note!, - P1oper1y arranged windows opening direct from cell to '

out-of- doors ‘may be rehed upon as direect gravity inlets under this

- grder,




-";.:total d11'eot out—door-openm 'area equal to Iess ‘thu 10 P

-f."oent of the figor area for- ea,oh cell or mdlvldual pa1. of g-oel

U” #I”.H f. p

' SECTION 5. HEATING AND VENTILATION EQU- MENT.- :
Order 5860—Fresh Air Tntakes.

1. Loeation, Fresh air intakes for all gra,wty heatmg sys-f-‘-'." ‘
 tems and all gravfcy ventilation systems shall be located on "
the su'“le or. s1des of the bulldmg exposed to the prevalhnﬂ'--

' Wmds. :

ably. be in a side wall and below the roof of the bulldlng

3. Sereens. TFresh air intakes shall be suitably screened— _
" against. admlssmn of birds, lea,ves and othor forelgn mate-~ )

;rlals

ably protected against weather and water

-_ L Aooesmbﬂlty ‘and Oleanhness CATL fresh ulr mtakes sha,ll .
e be made and malntamed easﬂy accessible for cleanmg, andf_-

: shall be kept olean and ganitary in use. throughout the cir-

cuit to the heater. . c _
" 6. Size of Openmg for Intakes ’Fhero‘ 'sh‘all,,b‘e .'njot'less

than 1 square foot of net free area in’ fresh air in.falies,__fol' '

each:

© yided by grav1ty ventilation systems; or

(B) 1000 cubic feet per minate of alr supply to be prowded

" by meéchanical ventilation systems.

7. Wood Intake Ducts Metal Lined. Presh air mtako ducts
construeted of wood, or similar’ materlal shall. be tlght]y lmedr

throughouton ]nSlde with sheet motal

Order 5861—Air Purﬁcatlon Appa,ratus.

1. General, The censtrustion, design and -control: of'.;all an"

‘purification.’ a,pparatus shall be’ such as’ to msure
'mamten&nce and operatlon N R

2. Height. Above G'rrade. All fresh aly mtakes sha,ll be '. 3
,d.bOVB the finished . grade'not less. than 2 “feet . for . grawty‘;
-systems, or 6 :Eeet for meohanloa,l systems and shall prefer '

- 4, Weather Proteotlon All fresh au‘ 111takes shall be sult-'

(A) 300 cublo téet per minute of air supply to be pro-_r

‘r' OOde lssued by the Industrm,l Commlsslon

ms Shéﬂl be prowded Wlth adequate air valves,
- rdechanmal devme is used for returmng condensate to the

ho meohan7f.. al retirn deviee' shall e by- pass'ed

"Waf:er Supply Where the heatmg systom-"

All such heatmg -

4 Mechanical- Returns. . In every heating. system in. Whl(ﬂli

Ivesso that 1t ca be removed or repau’od 1f neoessary
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direct as plaetlcable where fans are used w1th fumaees the o

‘furnaces shall be located in the diseharge enemts of the fane.

2. Gravity Systems, Fresh- Air Below Grate Level. In
gravity systems, the fresh air inlets to furnace air-ways shall
be sueh as will insure distribution of fresh air to relatively
unheated portions of the furnace 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 ,]a,cketed stoves:

shall be considered permissible for.schools havmg not more

than two elassrooms;-also for portable schools and for other"_"
ocoupied areas havmg a gross floor. avea not greater than 1000.

square feet, and for tempomly installations elsewhere - pro-
vided ertten pelmlssmn is glanted by the Industnal Com-
nllSSlOl'l N

Note: Jacketéd stoves are Best suited for areas of spa._i'se'oc,cu'-

pancy such. as in many standard size schoolrooms having -ohly a few -
- pupils in attendance. - Such installations are intended-to recirculate :

about 75 per cent of the air-handled thereby and are thus not suitabla

for occupied areas having more -than a few people present, unless - ‘

_the percentage of recirculation i§ proportionately reduced. Jacketed

heater- installations should generally- be. avoxdedl Wwhere a cold base-

ment decurg under the rodm to be served.

2. Loeation. All jackeied sioves ghall be located in north‘—
west portions of the principal rooms fo be served thereby,

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

well elear of all walls, alcoves, or other obstructions to the free

and rapid distribution of heat and eireulation of air in the voom. . . .

3. Settilig, Dimensions. The casings, shields, or jackets, uf

jacketed stoves shall be set aeemdmg to the followmg limit-

ing dimensions:

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

(B) not less than 8 inches-nor more than 12 1nehes 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 1nches elear of’the 11ea1est _—

]
#
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\\’d.lIS a,nd not_ less than 3 feet Irom the nearest 1nterseet1ng '

. walls

4, Settmg, Construatmn The easmgs shlelds, or jﬂ.ertS
of ,]acketed stoves shall be approprmtely constructed double,
with not less than 1/ ineh air cell, or hor1zont&11y mterrupted
alr spaces intervening and shall shield adjacent occupants

~from undue radiant heat and unegual distribution of heat.-

B. Fresh Air TIntake Required. At least one fresh air in-
take'shall be provided, maintained and operated for each jack-
eted stove installed, ard such intake shall be adequa,tely shown
onplang submitted for approval, and shall include:

- {A) ample-elbow. outside the building wall with sereened

.‘ openmg turned down, or other equivalent. weather protection.

(B). apploprlate direct connecting duet near the floor- of .

“room served, having 4 net ingide area of not less than 0. 4 square

.

mches per square foot of floor area.
(C) the intake duct, shall be joined to the heater casmg and
air -way. In: 4 manmer 1o prevent ¢old air from spreading- over

'-'the floor, ‘and to. insire proper and adequate eonta.ct of fresh

air with” heater surfaces, -

Note: The intake duct may be fan—shaped it desired. with l&l f:¢:}
end at heater. casing, ‘in OI‘del to" prevent necessity for la:ge hols

. through building wall,

6. Outlets.. Gravity outlet openmgs in rooms served by Jack- ‘
eted stoves shall be located at floorline not less than 7 feet clear
of stove easmws and shall have net free areas not less tha,n 0 44

. square inches per square foot of floor area. -

- 7."Smoke Fhles and Outlet Flues. Oombmed Where sultable '

‘_and effective devmes_ are. used__f_or_mlmng of smoke and foul air |
in ‘conjunction: with jacketed stoves the smoke flue and outlet

duct-may he combined, pro'ifided the net free.area of combln'ed.

‘-ﬂue i not-less than the sum of the 1equ11ed outlet duet and
smoke ﬂue a1eas

Order 5866——Stack Hea,ters
1. Minimum Grate Area. The grate areas: of stack heatels

shall be not less than 30 square inches for each 1000 cubic feet -

per minute air supply required for the 1ooms served, but in no

S case. less than 50 square inches.

S, Locatlon in Flue.  Stack heaters shall ‘be-located so that

‘ the vertieal center- lines of heaters and flues will eommde, Where -
' ever possﬂ:)le ' -




= '_ ‘a tlght dlaphragm

: aeeesmble from’ furnace ﬁ1111g space

Order 5867~—Ghﬂnneys.

1 Height and” Effective Avea. - Chlmneys and smoke ﬂues-.'
shatl be of ample effective area and height’ for the caleulited -
maximum duty; a,l_ld shall 1ne1ude sufﬁcrent addltmnal helght to

compensate. for;

) '_:Lwo or more Vént: mrcmts, the elreults shall be {ep
- to & point not less ‘than'4- feet above 1] | {

- 4, Aecesmbﬂrty ' Stack heaters shell be arranged onveme tl

C(A) horlzontal length of breeehmg o1 smoke plpe, .

- p1r tmg effect in vent flues;

(B) extra 1nterna,1 resistance of heater; . - i
(C) smoke flite heat: losses, where Smoke ﬂues are used for a

necessary fo a,ttam free wind aetlon ab top

Note: In the following {able allowance” has been made for- pos-'. T

sible 50% overlodad capacity. For rectangular. chimney. areas -divide

‘cireular area by 0.80.  In rectangular’ ehnnneys the long side of cross . A

sectlon should not be greate1 th.m 1.5 tlmes the short SJde.,

Siwa ~ - Hquiv, e B, ok Size Tg uw
Dla.m Direct ‘AT . . Diam, D?reet per
) In, ) Ba.dia.t]on .. Hour. - CIns : Ra.diatmn . Hour
3 350 84,000 10 58750 5,900,000
9 520 135,600 41 30500 7,320,000
19 700 168,000 43 32500 7,800,000
11 3 211,000 43 34500 8,280,000
12 1100 264,000 44 36500 £,770,00
13 1320 . §17,000 " 45 38750 9,300,000
14 1680 -379,000 46 41000 9,840,000
15 1800 457,000 47 43500 10,450,000
16 - 2370 545,000 43 45750 10,960,000
17 2680 843,000 49 48250 11,600,000
) 18 3160 758,000 50 50500 12,120,000
19 3700 588,000 51 53250 12,800,000
20 4270 1,025,000 52 56000 13,460,000
21 4900 1,175,000 . 63 58750 14,100,000
23 5580 1,340,000 54 . $1500 14,760,600 - -
23 6320 1,515,060 55 64250 15,440,000
24 Tio¢ 1.701,000 B§ 67060 16,100,000
5 7800 1,895,000 57 - 70000 " 16,800,000
26 3770 %,105.000 - 58 73000 - 17,650,000 -
237 7. 9730 - 2,310,000 - 59 - 76000 182504000
28 10750 2,580,000 6 79000 18980000
29 11920 2:860,000 61 83250 - 19,760/000 " -
30 12150 2,140,000 62 86500 20,500,000 -
) B 111 3,480,000 63 29000 21/350,000
22 15750 2,580,000 64 93500 22,200,000
. 17200 4,120,000 65 96000 231050 000
: 24 18750 4,500,000 86 99500 < 53'900,000
: 85 20250 - 4,260,000 87 103009 24,700,000
35 21750 - 5:320,000 88 106750 26:600,000
37 23600 - 5,640,000 89 110500 26;500,000
38 25250 6,100,000 70 114500 27,500,000
$ . 27000 6,480,000 71 (118500 -7 28'EOOL000
: : .72 122500 - *29,’400 ooe o7

(D) such further helghts as may be 3 neeessa,ry to extend above'; ) ,
hlgh pomt of - buﬂdmg gserved and as” mueh hlgher as may be-' Dk

PERNR - 2 PR
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iat all firnaces, bmlers, and other sohd fuel ype
srate 3t Tair efficiency under maximum load, and since
‘much ait ty burn‘a pound -of fuel, the’ amoun{; of
torbe - Handled - will vary spyroxinately as: the ‘gmouns. of
elivered by ‘the’ heater. - The chimney cross sectipn -ared

ont o
: hould therefore be of such size as will, permit reasonable-velocity for

-combustlon gases and entrained air. -The table _has
it for: mlmmum chimrey sizes where the fyel iz hand-
! "_hlmney gizes for forced dvaft coal burhing instalia- -
Sil-buirners may b somewhat smaller than for the hands

“fired coal -ingtallations; - These tabulations show diameter eorrected

for- Wisconsin® altitude and are -based on smooth round type, . Since
rectang'ular_-'.
ingi is redommengded that .80 per cent of rectangular flue arda-be:
consuler d-equivslent. to. clreular flug ared.and that” the long  side.of-
ilgr flie: shall -in -no caserbe -considered in:excess of 1.5 -fimes
‘be.well ‘to note that these chimney sizes ave -

nd: ealentated requlrements from 100 :per”
y “cent ‘CGo; which is equivalent to 90 pounds
per: hour frietion loss of (.1 inches of water per
emri':‘erature of gases in 60° weather; 60 per cent

; Gk plpes should preferably slope upward
“per: oot and «should -be: made  of not less than 16
il otal .smoke. ‘colay areas connected’ therets,
ient excess. drea for smokeé pipes.of-breeching  more than -
10.Feet. -Srhoke piped’ ghotld ‘enter the chimmey sloping: upward "
at ahout 45 from.horizontal;, and if the chimney .cross seetion is ob--

< long the  dmolke: pipe” shoutd. enter the narrow side; where: neeessary
‘to enter the long side, the vertical dimengion of br eeeh opening should:

. exeead the vertical dimension of breeching by not léss than the-short
- dimension, of chlmney eross seckion, ~Tivery smoke pipe or breeching
“ghoyld have:a damper for each heater conmected thereto and for heat-

-ers. of .ordinary or small size there should also be a draft-check dam-
per batween the positive damper and the chimney, preferably near.
.the bottom side -of smoke pipe but never on top. ]

Ch}mne' Helght Allowances for Breechmg Resmtance To oﬁ"Set
frietion "and.‘draft Tosses in smoke pipes. or ‘breechings, the normal
-chininey- helghts should: be’ mcreased 1 foot for each b feet length of
horizontal smoke" pipe In excesa of 10 feet, and b feet of ch1mney

~‘height: for each 90° turn, horizontal. or'vertlcal, in smoke pipe or

" breeching: between heater. smoke colla]: and the chimney, but-not in- -

- c}udmg the ‘turn where smoke pipe enters the chimney. -Thege fig-

ures. aré intended for-smoke pipe 20 per: cént larger than the reguired-

- carea of - chlmney. If .the gmoke pipe is made’ equal to the required

aréa G chimme the 'foreg'omg ﬁgmes should be mereased 20 per

Chlmney He1ght Allowances for Heater Rems‘cance It it expected '

" ] that dats furnished on-test log-sheets for heaters: under Order 58235

ceurate: draft requirements for the respeetive individ-

" will leontain
-ﬁ"lleu theréof,-and ‘to approximate the draft require-

-‘ual heate

- entg for warm air furnaces on which dependable data of this nature
does not ‘seeni to be obtainable from-the manufacturers, the follow—

ng‘ assumed al]owaneee will be made.

flues “are - generally of “somewhat rougher. construction - .

heater, and 50 per cent over-load dmve capaclty e
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Heater Details Chlmney Helghts Allowed
For each---
180° horizontal turn of flue gases be- ' : .
tween fuel bed and smoke collar Allow 5 Teet chim'ney height
180° wvertieal {urn -of flue gases be- :

tween fuel bed and smoke collar Allow 7 feet chimney lieight-

Draft loss through fuel bed under
normal operation .

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

Allow 20 feet chimhey.height

"Chimney Height- Allowances for Aspiration I‘lues Af least b per
cent of the total chimney height otherwise required should be added for
. _smoke flues used for aspiration pmposes. B .

' .2. Smooth-Inslde. Chimneys shall be conﬁructe& Silbeteh;
ttally, true and plumb, and shall be tight and smooth inside,

Note: See also orders 5218 and 5219 of the Buﬂdlng Code, issued

by ‘the Industrial Commission, for general constructlon 1equ11ements .

3. Smoke Flues in Vent Flues. All smoke flues used for.the .
purpose of aspirating effeet 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 inches above: |

the vent flue. 'Where such flues are 12 inches or less in diameter,
they shall be made of substantial cast irem. Where ‘such flues
are more than 12 inches in diameter they may be construeted
of steel plate of suitable thickiiess,

Notes So many failures-have been reported for v1tr1ﬁed tile as- -
piration smoke ﬂues that such material cannot be recommended, * Qr-.

dinary flue lining is not-at all acceptablé for this purpose beca.use the
joints cannot be made permanently tight.

Cast iron smoke flues may be constructed of manufactured smoke

plpe or Class “A™ Water plpe, or of cast iron sewer plpe.

4, Clean- Outs. All chlmneye and - flues shall e prowded'[
© with ‘adequate clean outs, - readily aceessfble and tlght When."

~closed:

-Order 5868—Fa,ns

1. Type and Ca,pamty “All fang shall - be of approprlate' _
type for servme under eond1t1011s of pressire or suctlon to be -

encountered in pr a,c’mce and shall be selected on a basis of per:
formance against the resistance of the system as installed.

2. -Extra Capacity For Draw-Through.  Fans 1nsta11ed to -
-handle heated air for ventilation purposes, such ag in draw- |
through arrano"ements shall have excess capaeltv of . not less"_u .
than 1 per cent for each 5 degrees Fahrenheit above 70 degrees R

Fahrenheit of temperature of air ha.ndled

: -Part of System

4 . '12 Roof Ventllatms Coo R0 T
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3 -.Nozseless Ope1 atlon " Fans msta,lled in bulldmgs where

‘ nmsy operatlon would be objectionable; shall be so located and

set, and shall be of such type and outlet veloclty in practical use,
that reasonably quiet operation is assured.
4. . Engme Out of Air-Ways. Dxposed engines and mmllar

‘motive power ‘and apparatus, except electric motors for fa,n

drives shall be. kept out of air-ways.

Note: All bearmgs should be kept out of fresh air-ways whenever
possible. Smg‘le inlet overhung fans are generally preferable, .

5. Gravrty Bv-Pe,ss for Fan-Furnace Installation. Fans used
in conjunction with furnace installations shall he equipped with

' ,"ls'uitable' gravity by-passes, preferably automatie, so that ade-

quate alr supply to, fmna.ees wﬂl be assmed when fans are not

in operatlon

Order 5869—Ducts
1. Demgn ATl ducts shall be designed to promote the un-

IBStI’lG‘ted ﬂow of alr and to facilitate easy access for cleaning, _

Notee': Ventllatlon ducts and equipment should generally be of
such sizes that the velocities through free areas therecf will not ex-

céed the foIlowmg Timits, - .No vent duct should be less than equival--

ent o 6 -ihches in” “diametér, In mechanical systems where rooms

" such as’ kitchens; toilets .and wardrobes ‘ave ventilated by air move-

merit from adjscent rooms or corrJd01s, the vent duets should be pro-
portmned on a basis of gravlty size unless dn ectly connected to ex-

- haust fan. -

L '
Mechamcal System : Grav;ty System

1. Iitake: Openmg . S 1000.F. P M. . ,300 F. P. M,
-2, - Blast. Coils” (steam) 1000 ¥, P, M. g B :
“8." Gravity -Indirect .(steam) ' I 300- F. P, M.
- 4, Furnace Air-Ways - ‘ ' 600 F. Pi M
"5, “Main Trunk.Ducts - 1’500,'F. ‘P. M. . 300 P..P. M.-
- 8. Braneh Trunk Duets .~ 1200 F. P. M.~ 300 F. P. M.

q. Branch Ducts—Rect. sides less than 2:1--750
o 7. Reet, Sides greater than 2.1—500 )

" 8 Slde Wall Tnlet (See Order 5871)

.9, ‘Vertieal Inlet Flues - 500 F. P. M, _ 800 F. P, M.
‘10, Vertical: Vent Flues ™ -. 500 F.P. M. 300. F, P, M.
11, Retupn. Alr Flues S 1,000 M, PoM, 300 F. P. M,

P. M - 450 F, P.-M.

B - -~

. :

2 Not Servwe Thoroun'hfares, Air supply ducts, including
eha.mbers and’ air-ways, .shall be used for the purpose of fur-

__"mshmg cleati air to occupied aveas, and shall not be demgned
cons:idered or gsed fer any other purpose,

_ Note. Steam and hot water supply and retqrn pipes for heatmg
: svstems are: permltted in Iarge chamber-like air supply duets,




(A) thel oughly Water-proof e :
(B) p1‘ov1ded with: ample flee dramage toa
t'bulldmg 50 that no. water'may stand. anywhere
(C): Wlthout direct: sewer: eonneetmns, :
(D) not less thau 3 feet the clear veltlcally and” 21/2
_hor]zonta,lly, except that branch undelground duets not mor

than 16 feet long may be 1edueec‘i ‘to 2 feet in the clear vertleally _' ':7 -
~and humzontally if the top of the branch duct is flush w1th‘;:?
top of main duct, and the drainage pitchof branch duct i Ismot " '

kless than 1. inch in 8 feet toward the main duet;

(E) prowded with approprmte 111um1nat10n and aeeess ferr_ _

.inspection-and cleaning service, - ‘
-4, IlIumJnatmn i Appropriate pwwswn shall be ‘made o

7 _"*-_ Jllumlna,tlen of- mtenor of: fresh - air- ducts, paltleularly those-
' -':large enough Tor huma,n dccess,; to faellltate eleamng and lnsp

~ tion service. ‘ _
5. Tarng. All ducts partleularly those. eontalnmg gl,’aVlty

’ curlents shall be made as direct as possible, and all turns shall‘:
be accomplished with the least praetleable remstenee to the con-

- tained air currents.-

6. Construetion, - All Aucts sha,ll be substa,ntlally made and"- -

- all air supply ducte shall be made and mairtained smooth 1nslde
" so as to. prevent acéumilation of dust and to a,v01d uudue Fes

 sistance of air currents, and all duets: shall-: be tight: ‘enough R R

" prevent undue leikage- o1 mﬁltlatlon Duets eonstrueted of ma-’ }

 terial otherwise presenting a 10ugh surface to the flow of aip .«

shall be tightly lined throughout inside with sheet metal.

7. Bheet Metal Piping. The gauges dnd the eenstruetmn of_f:.

sheet metal ducts shall be- appropriate for-the size, posmon To-

~ cation and service of the respective ducts; ; they shaﬂ be. seeurelyr B}
supported in plaee and. made of such ma,tel ials, “or shall be pro-'

tected, as to msure reasonable permanence.

_ Note: The folIowmg U. s. standard sheet metal g’aug'es ‘are recom-—: Ll
mended for ducts and plplng, s

. Round Duects: | f i ‘Rectangular Ducts b ,Gauge “
Diam. Inches - Gauge - | Width: Inches R o
1—19 S 26 R - 418" e 2B
L20--200 .24 0 19280 v BT SRR
_ 30—4—39 S 22 © 31—60 | 297
40—49 S S| I - : 61—118- e 20
50 & above 18 118 & above |

18
(Plenum chamber and fan-ri 1g housings not less than 16 gauge)

: -f_an.

s an easy. matter to 1nstall asplratlon:.ir :
; 'operly vented 2 inch’ pipe extendlng up o
tiffic nt: to assure posﬂ;xVe alr ﬂow :

¥ OSphere unless dlreet cormeeted to ox-
Where heated sueh as. by staek heater,_?__

mcal_ventﬂatlon system mlets may telmln-“'?

1zoutal 1'uns 1n outlet ducts of grawty Ventﬂatmn systems she,ll-

- be avoided Wherever pessﬂ}le and maximum practlcable mehne—_ S

" tiom, from- honzonta,l shall ‘be provided in all cases. Where Thbri- .

- gontal Tuns are. unavelda,ble they shall be not less than 20 per"" '

Ccent larger free ares than the required atea of the eonneeted
vertlcal runs The horlzontal component, ox projection of any
* outlét: citenit fshall ot exeeed ‘80 per .cent of the vertical .com-. -

pOnent 0] ple,]eetmn -of sthie. same cireuit between room outlet

“and the ttic-or gathenng chambel unless conneeted to exhaust :

Where 4-plefium system of ventllatlon is mstalled and the vent- 7
ﬂues termmate 111 a eommon vernt ehamber or duct in- the atiie, |

athermg ehambers and ma.y temnma,te 1n.'.\_,_
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the ﬁnal exit from the vent ehamber or duct may be. through oneg
or more outlets. of adequate gize' provxded that no flue- sel‘ved‘-_ S
by sueh outlet shall be more than 50 feet d1stant from the out- T

let.

Note: A- plenum system of Ventilatiori is where a fein i's':use'd'on'ljr

" to supply fresh air.

++ 13, Outlet Duets Above Roof, I‘mal dehvely of all outlet'

cireuits shall be protected from Weather and shall be so located

_and constructed as to pr event contamination of air supply for or -

“in any occup1ed area,  Gravity outlet ducts shall extend to
points well above high portions of roofs or parapets

-. Note: . Siphon ventilators are acceptable as glawty outlet termi- § .
-nals and are often advisable but their siphonic: action is not generally -

‘dependable enough for consideration in calculating size or activity of
outlet eireuits, Restriction of the effective area of outlet and sutiet
duets, due to use of siphon ventllatm 8, i3 not permitted,

Order 5870—Volume Dampers and . Deflectors.

Necessary volume dampers, splttérs and deﬂ'eetore shall be

provided for all ducts to permit accurate balanemg of the sys-
tem, and such dampers, splitters and deflectors shall be properly
set according to.metered tests of the system, and shall then be

seeurely locked in place or otherwise made 1easonably meddle-

’.plOOf inan approved manner..

Order 5871—Inlets and Outlets

1. Where Required. Inlets and outlets shall he prewded and

maintained for all ventilation systems.’

2. Elevator Shafts not Ventilator Shafts. Elevator shafts -
shall not be eonsidered or used for ventilation purposes nor shall,

they be allowed to interfere w1th the effectiveness of lnsta,ilatlons
he1 eunder, :

Note: - See also the Elevator Code 1ssued by the Industrlal Com—

. nussxon

3. Heat Smoke (}as and Odor- Removal, - Where ventlletlon

mvolves removal of heat or. smoke, or relatively light gas ot
odor, upwald ventilation shall-be provided wherever praetwable, g’
where normal upward ventilation is 1mp1aet1eab1e appropriate - "
'auxﬂlary outlets -shall be- prowded in, .at, or near the cellmg R
 Where removal of relatively heavy air, gas, “odor; or other- sub- .t
stances is similarly involved, the outlets therefor shall be 1 m at: o+ 0y

or neax the floor, wherever praetmable. '

T ‘_1'a,l1gemen
- “form dlst bu dor; of air- ‘thiroughout the areas served during
| permds of occupancy, and to accomplish the desired mtlmate
--ctmteet w1th the b-dy of each occupant. '

[t ’fTNG AND ':VEETILJATION\'CODE _ -39

b and"__;rrangement ' ’l‘he eapamty, nrumber e,nd ar-
of-inlets and outlets shall-be’ such as to insure g uni-

Inlets .and Outlets for all Gr av1ty Systems Gravity in-

' -'lets and outlets shall ‘be suitably arranged i in’'room-walls except
- as hereinafter prowclecl and i such manner as fo use every pos-
sible- na,tural advantage such ag influence of prevailing winds-
- and gravity distribution ;-and such inlets and outlets shall 110t e

1'estr1eted m effeetwe sme : -

Note: Foot walmels used in. gravity warm air heating &ystems

o 'should ‘be installed in the main heat duct walls at or near the floor-
-lines and 'be ‘provided with suitable wing dampers hinged at Inslde )

lines of flues; 'so.as to deflect the desired p10po1t1ons of warm air

: 'through the foot “warmer grilles,

Inlet Grllles or lefusers Required., All inlets, except
eut doer openmrrs shall ‘be equipped with suitable grﬂles or
dev1ces Whleh promote uniform distribution of air,

- 1. Flor Inlets and Outlets Prohibited. Inlets in floors sha,ll :
- not be e0n51dered permissible in areas classified under order
5845 nor in other areas where subject to contamination of in-

let aiy ingidentto.foot traffic.or other flooi line conditions; ex-
cept in ehul ches served by gravity furnace systems, .

Outlets in floors shall not be considered permlsmble in areas
clasgsified under order 584:5 not in other arveas where air passing

there through is-at any _t1_m_e recirenlated before delivery to out-
‘gide’ atmosphere; nor in conjunction with gravity outlet ducts

unless "adeQuat'ely protected -against contamination incident to

“foot, traffic: and other floorline conditions; exeept in churches

served by grawty furnaee systems.

" Order 5872—Direct Radiation

1. Radiateis Re"cessed or Elevated. = Direct 1adiation'iu-

' ~stalled “in- gynmasmme "“playrooms, and snmlar oceupied areas,
Coorin passageways or'in- auditoriums, shall be fully recessed or
' elevated not less than 7 feet above the ﬁoor unless effectively
- guarded agamst personal eontact e,nd arlanged to plevent oh-
- gtruetion to traffie. -
L8 Shlelds Reqmred Construetlon and. An angement Direct.
B radlaterg _a._nd, similar sou;jces of radiant heat, installed ‘within
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2% feet of fixed seats shall be provided with suitable insulated
shiclds constructed and arranged to effect convective alr cur-
rents and at the same time protect the adjacent oecupants from
direct radiant heat; and, generally such shields shall be not
tess than 6 inehes elear above the floor of the room served nor
more than 4 inches further from the floor than the bottom of the
radiator, .

Noie: While shields are required to proteet adjacent persons from
undue radiant heat, they alsec make the radiator more effective than
would otherwise be expenenced It is, therefore, reasonable to expect
radiators to be generally equipped with shields in sedentary occupied

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

Order 5873—Indirect Radiation

1. Gravity Ventilation Systems: In every gravity indirvect
ventilation system a sufficicnt amount of indireet 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, indireet radiation surfaces shall be so arranged, and
of sufficient capacity, to aceommodate the caleulated air volume
at a reasonable velocity. ' :

- 3. Arrangement. In gravity indirect ventilation systems:

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

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

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

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

5. Capacity. The heating capacity of indirect radiation shall
be calenlated on the basis of normal working pressure of steam
or vaper, or the normal working temperature of hot water, re-
spectively, used for divect radiation of the same supply line,

7y
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Order 5874—Humidifiers, o

1. Location. Humidifiers used in conjunction with ventila-
tion systems shall be so located and arranged that they will ef-
fectively treat all the ventilation air handled by the ventilation
systent, unless otherwise permitted by the Industrial Commission,

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

3. Water Pans. The reservoir capacity in connection with

water pan humidifiers shall be not less than enough for one nor-
mal day of operation, -
- The water level in water pan humidifiers having supplement-
ary reservoirs, or supplied from pressure systems, shall be eon-
trolled and maintained by means of float valves, or similar auto-
matic deviees, in the water supply lines outside of the heat
chambers.

The evaporative surface of water pan humidifiers shall be 1ot
less than the equivalent of 200 squave inches of plain water pan
-evaporation surface pe1 1000 cubic feet of air supply to be
treated, vols

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

Order 5875—Piping

1. Pipe Sizes and Arrangement. All steam and hot water
supply and retuorn piping, and air line piping, shall be of ap-
propriate sizes, elevations and arrangement to accomplish the
caleulated serviees in practical operation, withont tmdue noise,
stress or other detriment; and shall be a’equately shown on
plans submitted for approval, :

2. Expansion and Contraction. Appropriate anchory, 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 0F EMPLOYMENT

Order 2000. Definitions:
"PURE, FRESH AND CLRAN AIR"
shall mean air that is both stimulating and refreshing to breathe,
It shall not contain noxions gases, dust, fumes, vapor, or other
materials In such guantities as to be injurious to the health.
It does not necessarily mean outside atmosphere, but shall mean
air that contains reasomable quantities of the vital constituents
ol the atmosphere.
“VENTILATING SYSTEM"

shall mean any building construction, machinery or equipment
go arranged that ‘‘pure, fresh and clean air’’ ig provided for
hreathing purposes,

~ “EXHAUST SYSTEM”
shall mean any building construetion, machinery or equipment
so arranged that noxious gases, dusts, fumes, vapor or other
materialy injurious to the health are removed from, or pre-
vented from contaminating the air any employe must hreathe.

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

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

Order 2012, Temperature and Humidity of Alr, Tvery
employer shall furnish air temperature and humidities that do

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

Note: The most desirable relative humidities and temperatures
for workrooms are respectively 50 to 65 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 process are all factors which will cause a variation in

- temperature and humidity.

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

Note: See Appendix I for a list of common industrial poisons,
Pagé 25 of this boolklet,

Order 2021, Exhaust Systems, When Required. Kxhaust
systems shall be provided for all machines, vats, tanks, fur-

_ naces, forges, salamanders, and all equipment and Processes

which ereate and throw off dust sufficiently light to float in the
air or which emit fumes, gas or smoke in such quantities as
to be irritating, or injurious to the health, unless the general
ventilating system keeps the air which any employe must bhreathe
pure, fresh and elean. - '

Order 2022, Positive Inlets and Outlets. All ventilating
and exhaust systems shall be provided with positive inlets and
outlets. Doors, windows, cracks, or elevator shafts are not
pesitive inlets and will be accepted as positive outlefs only
when the ventilating system forces outside air into the building,

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

Order 2023. Dust Collectors and Air Washers. All exhaust
systems must he provided with a dust collector, aiv wagher
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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. All ventilating or exhaust systems
must be so designed, eonstructed and operated that there will
be no drafts, changes in temperature ov backdrafts, which are
injurious to health. Where workmen are exposed to drafis
or changes in temperature injurious to health, from the open.-
ing of doors or windows, suitable protection shall be provided.

~ Order 2025. Ventilation in Drying Processes. - Condition-
ing drying or heating processes shall be carried on in rooms
so equipped that there is sufficient motion of the air to pre-
vent the formation and aceumulation of poisonons or explosive
gases, stagnant or dead air,

Order 2207, Existing Toilet Rooms—Ventilation, Fvery-
toilet room heretofore installed, which is not adequately ven-
tilated by outside windows or skylight, shall be provided with
a-vent flue of size specified in order 5254, in which a fan shall
be placed, if necessary, for proper ventilation,

Every such toilet room which cannot be kept sanitary shall
be moved 5o as to be open to outside light and air.

Order 2300. Laundry Requirements—Heat Deflectors. On
all roll hody ireners, the hot roll must be equipped with a heat
‘deflector which must be lined with a non-conduciive material.-
The deflector must extend far encugh down in front te deflect
the heat and prevent it from being thrown out toward the op-
erator, On all shoe body ironers, the shoe must be covered with
non-conductive material, '

Nete: All machines thi‘owing off heat should be go placed and
squipped 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 operated, the room must he
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, particularly the rooms in which washing, ironing,
or any other heat or humid process, is carried on.

Abundant fresh tempered air mechanieally snpplied at or
near the-floor Yne, and in conjunction with ample natural ceil
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ing outlets or exhaust fans, constitutes the most generally ap-

plicable and satisfaetory ventilation for laundries. Outside

air should be used, but it generally need not be made morve

than comfortably warm. Proper distribution is very important.

EXTRACT FROM BUILDING CODE

ReqQuireMENTS APPLYING T0 NEW. INSTALLATIONS - IN PUBLIG
Bupives awp Pracus or EMrrovMeNT,

Order 5203, Windows. Rvery room in which one or more
persons live, sleep, or are employed (except storage rooms or
other rooms where the hature of the oceupancy will not per
mit), 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 wventilation. JTivery building
more 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 he properly cleaned ont. Hvery inmner
court which is required under order 5202 and which is more
than one story in height shall have an intake for fresh alir,
leading from the street or- other open space., The area of
such intake in square feet shall equal at least two one thou-
sandths of the number of cubic feet contained in said couwrt;
but such area need not be more than 50 square fest. Bvery
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 ghall be

placed inside another pipe arranged to maintain a 14 inch air
space between the two pipes on all sides; or the pipe shall be
securely covered with 14 inch corrugated asbestos. The bend
at the bottom of the vertical pipe shall be kept at Ieast 2 inches
from any woodwork.

Note: Where a hot air pipe is placed in a 4 inch partition, metal
lath over the pipe is recommended, .
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Order 52;.16. Registers. All register boxes shall be of metal,
and shall either be double or he covered with asbestos not less
than 14 inch thiek,

Order 5217. Hot Air and Ventilating Flues. Every verti-
('.n‘l hot air and fresh air flue or group of flues in the schoo,
th.eater and hotel groups (see Orvder 5008) shall be enclosed

“:Vlth, or constructed of, incombustible material at least 2
11_'19]1@3 thick, lined with metal or smoothly finished on the in-
side ; except that frame buildings not more than two storvies in
height may have metal flues if protected as in order 5215.
orizontal duets for hot air and fresh air, and all vent flues
shall be construeted as in order 5215, or better.

RequirREMENTS APPLYING TO Niow ApParTMENT Housms,
Horrrs axp Pracrs or EMPLOvyMENT,

Order 5717, Size of Rooms. Every sleeping room shall be
of sufficient size to afford at least 400 cubie feet of air space
for each oeenpant over twelve years of age, and 200 eubic feet
of air for cach occupant under twelve years. No greater num-
ber of oceupants than the number thus establighed shall he
prermitted in any such room, :

Orfler 9718, Basement Roomsg. Every basement, living or
sleeping room shall be at least 8 feet high from floor to eeiiing.
The ceiling shall be at least 4 feet above the outside grads. The
walls and floor shall be damp-proof and waterproof.

No rooms wherein persons are foreibly confized shall he
located in a basement,

Order 5719, Windows. The outside windows in every

sleeping or living room shall have & total avea of at least ome-
tenth of the floor area of the room, but not less than 12 square
feet. The top of at least one such window shall be not less than
614 feet above the floor, and the upper half of it shall be made
8¢ as to open the full width,
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EXTRACT FROM GENERAIL ORDER ON EXISTING BUILDINGS.
REQUIREMENTS APPLYING TO ALL EXISTING PUBLIC BUILDINGS.
THEATERS AND AsseMsLy HaLLs.

Order 6216. ¥resh air shall be supplied at the rate of not

Jess than 1,200 cubie feet per hour per person. The fresh air

shall be taken from the oufside of the huilding and no vitiated
air shall be re-heated unless it has bheen washed by a mechanieal
air washer of approved design.

Morion PPreruni Boorus.

Order 6224. " Ventilation. Each booth hereafter installed
{except as provided below) shall he provided with a metal ven-
tilating pipe not less than 12 inches in diameter, extending ont-
side of the huilding. Tf 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'ndoﬁr is 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, ov lodge hall where the pieture machine is
operated only oecasionally and for short periods of time the ven-
tilating pipe may be omitted.

ArarTMENT Hovses, HoTrLs aNbd 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 Lotel 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 cubic feet of air space
for each occupant over twelve vears of age, and 200 cubic feet

for each occupant under twelve years. No greater number of-

oecupants than the number thus established shall he permitted
in any such room.

Order 6410. Windows. No room shall be used as a sleep-
g or living room unless it has a window ov windows open-
ing upon a street, alley, or vard, or npon & court conneeting
therewith, or above the roof of an adjoining building, or wpon
an inner court not less than 25 square féet in avea; ov unless
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1t has a vertically-sliding pulley-hung sash window, not less
than 15 square feet in area, opening into another room in the
same apartment,'which other room opens on a street, alley, ar
vard, either directly or through similar windows. Every such
sash. window shall be placed as nearly as possible in line with
?thside windows, and both halves-shall be made to open read-
ity ; and the glass in the lower half ghall be transhicent,

Order 6411. Basement Rooms. No bagement room shall be
used asg a sleeping or living room unless all the following con-
ditions are complied with:

(1) The room shall be at least 8 feet high from floor io
ceiling, ‘ -

(2) The ceiting shall he at least 4 feot above the surface
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 eourt eonneeting
tlmrewith, Or upon an inner court not less than 60 square
feet in arvea; and the total window aves shall be at least
one-tenth of the fioor arca of the room, and the upper half
of such window or windows shall bé made to open the full
width, '

‘ (4) The walls and floor shall he damp-proof and water-
proof. '

" (5) The voom shall have sufficient light and ventilation
and shall be fit for human habitation.
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Accident prevention, 13

Adequacy of heating and ventilation installations, 13
Air cleansing, 28 ' -
Air supply, definition, 9

Air supply, general requirements, 14

. Arrangement of heating and ventilating installations, 13

Assembly hall with seais:
Inlet air currents 19
Minimuam air supply required, 19
Scope, 18
Ventilation required, 19, 47
Assembly halls without seats:
Air supply, 20
Dining room ventitation, 20
Scope of requirements, 20
Ventilation required, 20
Window ventilation, 20
Asylums, (See Penal institutions)
Auditoriums in churches, (See Churches}
Auditoriums in schools,. (See Assembly halis with seats)
Automobile repair shops, (See Garages)
Automobile storage rooms, (See Garages)

Banguet rooms, {See Assembly halls without seats)
Barber shops, (S8ee Place of employment)
Bath rooms, (See Toilet rooms)
Bedrooms, (See Private rooms)
Boilers:
Auxiliary water supply, 29
Capacity, 13
General requirements, 2%
Returns, 29
Valves, 29
Bowling a]leys,' (See Assembly halis without seats)

Capacity of heating and ventilation installations, 13
Chapels, (See Churches)
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Chimneys:
Area of cross section, 32
Consiruction requirements, 34
Clean-outs, 34
General recommendation, 33
Height, 32
Churches:
Aijr supply, 21
Alternate ventlilation capacity, 22
Alternate ventilation service, 21
Seope of requirements, 21
Ventiiation required, 21
Window ventilation, 21
Classrooms, (See Schoolrooms)
Cleanliness, provision for, 14
Clean-outs for ducts, 14
Cloakrooms, (See Wardrobes)
Control of air supply, 14
-Courts. ventilation, 45

Dance halls, (See Assembiy halls without seats)
Data, submisgion for approval, 11
Definitions, 9
Deflectors, 38
Department stores, (See Salesrooms)
Design, general requirements for, 13
Dining reooms, (See Assembly halls without seats)
Direct-indirect gravity ventilation systems prohibited, 16
- Domestic science rooms in schools, (See¢ Vocational schools)
Dormitories:

Scope of requirements, 27

Window ventilation, 27
Duet, definition, 10
Ducts:

Construction requirements, 36, 46

Desiegn, 35

Extension ahove roof, 38

Grayvity duets, 37

Horizontal runs, 37

THumination, 36

Tnsulation of ducis, 37

Metal ducts, 36

Outlet ducts kept separate, 37

Qutlet ducts, termination of, 37

Sizes, 36

Underground ducts, general requirements, 36

Exhaust system of ventilation, definition, 9
Exhaust ventilation systems: = Co
Clean discharge required, 17
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"Tempered air supply, 17
Where required, 17
Toxisting building, definition, 10
Factories, (See Places of employment)
Fans:
Capacity, 34
General reguirements, 5
Location, 35
Type, 34
fire protection, 13
F'regh air, definition, 9
Fresh air intake, definition, 10
Fresh air intake:
Cleanliness, 28
Construction, 28
Height above grade, 28
Location, 28
Protection from sweather, 28
Screens, 28
Size of openings, 28
FMundamental data, 13
Furnaces:
Capacity, 13
General requirements, 30 B
Location, 29

Garages:
Air supply, 25

K General requirements, 26

Scope of requirements, 26

Ventilation reguired, 26
Gravity system of ventilation, definition, 9
Gymnasiums, (See Aszembly halls without seats)

"Heat Calculations, basis of, 14
Heaters, connections in battery form, 29
. Heating, general reguirement, 18
Heating surface, definition, 10
Heating system, definition, 9
Hot air pipes, construction, 45
Humidifiers:
Capacity, 41
Location, 41
Water pans, 41

Inlet, definition, 190
Inlets:
Floor inlets prohibited, 39
- General Tequirements, 38, 43
Grilles or diffusers reguired, 3% ..
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Number and arrahgement, 38
Where required, 38

Jacketed stoves:
Construction requirement, 31
Fresh air intake, 31
Location, 30
Qutlets, 31
Smoke flue, 31
‘Where permitted, 30

Jails, {See Penal institutions)

Kitehens:
Air supply, 20
Exhaust ventilation, 21
Exhaust ventilation required, 20
Seope 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 Schoclrdoms)

Living rooms, (See Private rooms)

I.ocker rooms, (See Wardrobes)

Lodge rooms, (See Assembly halls without seats)

Machine shops in schools, (See Vocational schools)
Maintenance of equipment, 18
Mechanical system of Ventilation, definition, 9
Motien picture booths:
Alfr supply, 19
Hxhaust ventilation required, 19, 47
Mechanical exhaust ventilation, 20-
Scope of requirements, 19
Size of gravity outlet duct, 19
Motion picture theatres, (See Assembly halls with seats)

New huilding, definition, 1¢

Occupled area, definition, 10
Office rooms general:

Air supply, 25

Scope of requirernents, 24

Ventilation requirved, 24

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

Floor inlets prohibited, 39

General requirements, 38, 43

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

Outlet, definition, 10

Out-door opening, deflnition, 10

Penal institutions:
Air supply, 27
Scope of requirements, 27
Ventilation required, 27, 47
Window ventilation, 27
Piping:
Expansion and constraction, 41
Bizes and arrangement, 41
Pilaces of employment:
Air supply, 26
HExhaust ventilation, 27
Scope of requirements, 26
Ventilation required, 26, 43

- Plans, submission for approval, I1

Playrooms in schools, {Bee Assembly halls without seats)
Pool rooms, See Assembly haills without seats)

Prisons, (See Penal institutions)

Private rooms, window ventilation, 24, 47

Radiation, indirect:

Arrangement, 40

Capacity, 40

Degign, 40

Gravity ventilation 40

Valves, 40 '
Radiation, direct:

Recessing or elevation, where required, 29 .

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

Salesrooms: |
Alr supply, 25
Ycope of requirements, 26
Ventilation required, 25
Sanitation, 18
Schoolrooms:
Alr supply, 22
Alternate service and capacity, 22
Humidity required; 22
. Scope of requirements, 22
Ventilation required, 22
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Shops,'_'(See Places of employment)

Skating rinks, (See Assembly halls without seats)
Smoke test of chimmneys, 18 . T
Boeial halls in churches, {See Churches) ‘
Specifications, submission for approval, 31 ' .
Stack heaters: :

General reguirements, 32 : L
Grate ares, 31 : ‘
Location, 31 u? '

Study rooms, in any building, (See Schoolrcoms)
Bunday schoolrooms, (See Churches)
Swimming rooms, (See Toilet rooms)

Temperature of inlet air, 14
Temperature zones, map of, 15 ;
Test of heating and ventilation system, required, 17
Tests of gravity ventilation systems, 16
Theatres, (See Assembly halls with geats) -
Thermometers required, 18
Toitet rooms:

Air supply, 24

Exhaust ventilation, 24

Scope of reguirements, 24

Ventilation required, 24, 44 L

Ventilation, definition, 9
Ventilation required for occupied areas 16
Ventilation system, definition, 9
Vocational gchools:

Alr supply, 23

Scope of requirements, 22

Ventilation required, 22
Volume dampers, 38 N

Wardrobes:
Air supply, 23
Scope of requirements, 23
Ventilation required, 23
Wardrobes in corridors, 23
Wards, {See Dormitoties)
Windows, general requirements, 45
Woodworking shops in schools, {See Vocational schools)
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