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HISTORY

Prior to the adoption of the Heating and Ventilation Code by the
Industrial Commission on July 6, 1923 the general requirements on ven-
tilation of public buildings and places of employment in Wisconsin were
enforeed ag a part of the Building Code and.of the General Orders on
Sanitation, issued by the Industrial Commission. .The Building Code be-
came effective on October 9, 1914, and the ventilation reguirements
therein were amended only in minor details prior to July 6, 1923,

The General Ovders on Sanitation became effective on Fehruary 20,
1913, Thé ventilation requirements comtained therein, Orders 2000 to
2017, inclusive, were amended in 1981, effective July 19, 1921, The re-
i : viged general ventilation requirements were contained in Orders 2000,
i 2010, 2011, 2012 and 2020 to 2025, imelusive, and were in foree until

March 18, 1932 when they were repealed and superseded by the General
Orders on Dusts, Fumes, Vapors and Gases. These orders are mow in
effect and apply to all places of employment and public buildings.
In the fall of 1922, the Industrial Commission appointed an Advisory
Committee to agsist in the preparation of a reasonable code of stand-
ards of heating and ventilation for publie buildings and places of em-
- ployment in Wigeongin, The personnel of this committee was ag follows:

C, E. Bronson, Kewaunee, Illinois. Representing the American Boiler
Manufacturers Assoctation.

\ . Dr., H. E, Dearhott, Milwaukee, Wiseonsin, Representing the Wis-
i consin Anti-Tuberculosis Asgoeistion, )

(. J, DeGelteke, Milwaunkee, Wisconsin. TRepressnting the Wisconsin
Chapter of Ameriean Institute of Architects. : )

Herry Hotton, Milwaukee, Wisconsin. Representing the National
Boiler and Radiator Manufaeturers Assoeiation, ‘

Prof, @. L, Laryson, College of Engincering, University of Wisconsin,
Madison, Wiseonsin, ‘

Samuel B. Lewis, Consulting Engineer, Chicago, Illinois.
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HEATING, VENTILATION and AIR
CONDITIONING CODE

SECTION 1. SCOPE OF HEATING, VENTILATION AND AIR CON-
DITIONING CODE.

Order 5800, Scope‘ of Code,

1. Public Buildings and Places of Employment,
The provisions of this code shall apply to ail buildings used, or to be
used, az places of employment or as public buildings, as defined by stat-
utes.

Note. “Placa of employment' ig defined in Section 101.6f of the statutes
as, ‘‘avery place, whether indoors or out or underground and the premises
-appurtenant thereto where either temporury or permanently any indusiry,
trade or business i3 carried on, or where any process or operation, directly or
‘indirectly related to any industry, trade or business, is carried on, and where
uny person g directly or Indirectly, emploved by another for direct or Indi-
rect gain or profit, but shall not include any place where persons are em-
ployed in private domestic service or agriculiural pursuits which do not in-
volva the use of mechanieal power.”

“ The term “public bullding' is defined as "any structure used in whole or
in part as a place of resori, assembloge, lodging, trade, traffic, sccupancy, or
use by the publie, or by three or more tenants,’””

(a) New Buildings. The provisions of this eode shall apply to the
heating, ventilation and air eondifioning of all new bhuildings.

(h) Existing Buildings. The provisions of this code shall appiy to
all alterationg or improvements, including the replacement of any ma-
jor apparatus or deviee, in existing buildings, other than existing places
of industrial employment. '

Note, See General Ordars on Dusts, Fumes, Vapors and Gases for vequire-
ments pertalning te existing places of industrial employment.

{¢) Change in Uge, The provisions of this code shall apply to every
building, or portion of a building, devoted to new use for which the re-’
quirements under this ecode are in any way more stringent than the re-
(uirements covering the previous use, ’ :

SECTION 2. DEFINITIONS
Order 5810, Definitions.

1. Air supply is the supply and appropriate distribution of the air re-
quired for heating, ventilating and air conditioning.
2, Pentilation is the produetion and maintenanee of atmospheric condi-
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tions condueive to health and eomfort indoors, withont detrimenial drafts,
by means of inlets and outlets in conjunction with gravity or mechanieal
means of moving air,

3, A wventilation system iz any combination of building construetion,
machinery, devices or equipment, so proportioned, arranged, installed, oper-
ated and maintained as to secure with normal operation the standard of
ventitation required by this code.

4. A heating system is any combination of building construction, ma-
chinery, devices or equipment, so proportioned, arranged, installed, oper-
ated, and maintained as to produnee and deliver in place the required amount
and character of heating serviee,

5. A gravity system of veniilation is any ventilation, the practical ef-
fectiveness of which depends whelly upon atmospheric conditions, guch ag
relative density, temperature or wind motion,

6. A wmechanicol system of ventilation is any ventilation, exhaust or
heating system, the effectiveness of whieh depends upon the operation of
power-driven eguipment.

7. An exhaust system of ventilation is any eombination of building
construetion, machinery, devices or equipment, so proportioned, arranged,
maintained and operated, that gases, dusts, fumes, vitiated air, or other
materials injurious to health, are effeetively withdrawn from the breathing
zome of employes and frequenters and digposed of in a proper manner,

8, The term air conditioning, for the purpose of this eode, shali mean
the simultaneous eontrol of temperature, humidity, distribution and purity
of air.

9. Owiside air is air that is taken from outside the building and is free
from contamination of any kind in proportions detrimental to the health
or eomfert of the persons exposed to it .

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

11, A duct iz any pipe, flue or channel used, or intended to be used, for
the conveyance of air, gases or entrained materials pertaining to a heat-
ing, ventilation or air conditioning system, An wnderground duet is any
duet wholly, or in part, below the surface of the ground adjacent to the
duet, ‘

12, An dnlet is a duet terminal through which the air supply enters a
room, and shall be understood to mean and include only those inleta
.which are definitely and specifically provided for such purposes.

- 13, An outlet is a duct enirance, o opening from g room, through
which the air leaves the room, and shall be understood to mean and in-
elude those outlets which are definitely and speeifically provided for such
purposes.

14, Outdoor openings are those actual cpenings in outside walls of the
areg or room in question which are arranged and equipped in sueh manner
as to be easily operated and aceessible for manipulation,

15. The term heating surface applied to boilers, shall be understood to
mesn and inelude the total wetted area exposed to combustion of fuel or
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in infimate eontact with flowing combustion gases on one side and water
on the other side.

16, The term heating surface applied to furnaces and jacketed stoves,-
shall be understood to mean and irclude only the total area of air supply
surface exposed to combustion of fuel or in intimate contact with flowing
combustion gases on one side and flowing air supply on the other side.

17, An occupied eree is any room, area or enclosure, the normal use
of which involves actual or intended oceupancy by one or more persons.

18, The term new building used in this eode shall he nnderstood to mean
and inelude buildings, additions thereto, and alterations thereof, for which
eomplete plans have not been approved by the Industrial Commission, or
eonsbrection ig not in progress, prior to the effective date of this code.

19, The term emisting building used in this code shall be understood to
mean and include buildings, additions thereto, and alterations thereof,
structurally completed, or for which complete plans have been approved by
the Industrial Commission, or its authorized local representative, and com-
struction is in progress, prior to the effective date of this code,

SBECTION 3. GENERAL REQUIREMENTS

Order 6820, ‘Plang, Specifications and Data.
1. Design and Preparation of Plans..

All plans and data for heating, ventilation and air conditioning, shall
be designed and prepared by competent designers,

2. Approval of Plans and Specifications,
Complete plans, specifieations and data sheets for heating, ventilation

~and air conditioming of all buildings and occupancies within the scope
© of this code shall be submitted fe the Industriazl Commission for ap-
proval. Appmval shall be obtained before affected work is commenced
'\and all work sha,Il be executed according to the approved plans and
specifications,

¥xeeption. Ia citles where such plans are examined, and building permits
are fssued, in a manner approved by the Industrial Commissien, this re-
quirement does not apply..

3. Plans and Specifications Reduired in Duplicate,

All plans and specifications for heating, ventilation and air condition-
ing shall be submitted in duplicate.

Note. Extra coples of plans may be filed for approval stamp but they
shoutld accompany the duplicate plana.
4, Approval of Changes in Plans,

If, after having been approved by the Industrial Commission, build-.
ing or heating and ventilation, or air conditioning plans or speeifications
are changed in any respect covered by this, or any other, code, sueh re-
vised plans shall be submitted to the Industrial Commission for approval.

6. Approved Plans Kept at Building,

A complete set of approved plans and specifications showing identity
of approval shall be kept at the building at all times.
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6. Information Required on Plans and in Specifications.

The lines, data and information shown on plans for heating, ventila-
tion and air conditioning systems submitted for approval ghall be per-
manent, elear, legible and complete, and shall include all details and
data necessary for review of ingtallation, sueh as:

{a) Duilding; name, type, location, on eael sheet,

(b) Owner; name, on each shest,

(¢} Avchiteet; name, on title sheet.

(d) FEngineer or Designer; name, on each sheet,

“(e) North points on general plans.

(f) General plans, ineluding attic and roof layouts,

{g) General plan dimensions and height of all rooms.

{h})- Intended use of all rooms.

{i) Thickness of walls and type of construction,

(i) Thickness and type of insunlation in walls, roofs, ceilings,
floors, ete.

(k) Vertical sections and elevations ncesssary to show profiles of
ingtallation. '

(I} Bize and continuity of all duects and flues,

(m) Location and type of al} prineipal units of cquipment.

(n) "Chimuney size, shape and height above primary grate of heater.

{o) Specifications shall be properly identified with and completely
gupplement the plana.

7. Data Reguired.

All plans or specifications submitted for approval shall be accompan-
ied by data sheets giving the heat loss calenlations in B. . w. per hour
ealculated in accordance with the heat transmission factors of the cur-
rent issue of the American Society of Heafing and Ventilating Fngi-
neers’ Guide, the amount of radiation ealculated for each room on di-
reet radiation installation, amount of air and delivery temperature eal-
culated for each room for all heating, ventilation and air eonditioning
systems, amount of indirect radiation, and other data needed te judge
the capaeity and performance of an installation. There shall also he
furnished a statement of sizes and ratings of Dboilers, furnaces and other
heaters, fans snd all other equipment.

Note, Hea! loss calculations may be based on the standarés of the Hant-
Ing, Piping and Air Conditioning Contractors National Asseogiation, or the
Standard Code of the National Warm Air Heating and Air Cenditioning As-
seciation, However, in all cases the total heat loss calculations shall be
shown in B.tu.

8. Fundamental Data Required,

Fundamental data perpaining to design and operation of equipment
sball be filed for approval with the Industrial Commiggion by manu-
fueturers before such equipment is installed or uwsed.

Order 5821. Accident Prevention and Fire Protection,

1. OGuards.

All mechanieal apparatus shall e guarded in complianee with Gen-
eral Orders on Safefy issued by the Industrial Commission,
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2. Tire Protection.
All installations under this code shall comply with the preesutionary
roquirements of the Industrial Commission to reduee fire hazards.

Nute, The folipwing arve references to the Brilding Code and Hisctrical
Code which contain general safety and fire protection requirements:

Masonry Chimneys, Construction. Order 5218,

Matallic Chimneys, Construction, Ovwder 5218,

Smoke Pipes. Order §5213.

Ducts, General Constructlon. Orders 5215-5217, inclusive.
Heaters, Fire Protection. Ovrders 5210-5214, incluslve.

Boiler and Furnace Reoms. Orders 3210, 6529, 65616, 6720, 5760,
Steam Piping, Fire Protection. Order §214.

Grounding of Machinery., Section 103 of State Eleetrieal Code.

Order 5822. Design.
1. Adequacy,

All hesting, ventilation and air conditioning installations shall De do-
signed and installed to provide the serviee and results required by this
code,

2, Capacity and Arrangement.

The ealeulated capaeity and the arrangement of all installations for
required heating, ventilation and air eonditioning shall be based upon
simultaneous service to all parts of the building, unless- otherwise pro-
vided in this code.

3. Bas’s for Heating Calculations.
- In the accompanying map, the state has been divided into three zones
of celdest weather temperatures recorded for ineluded localities by the
T, 8. Weather Bureau during a ten year pariod. Maximum heat losses
for a heating system shall be caleulated on the basis of cold weather.

temperature not more than 10 degrees Fahrenheit warmer than the zone , -

average of the zone in whieh the installation is loeated.

4, Provision for Cleanliness,

Al parts of installations and equipment whiech house or handle air
used for ventilation purposes shall be designed so ay to facilitate sani-
tary maintemance thereof.

Order 5823, - Air Supply.

1. TUnecontaminated -Source.
The outside air shall be taken from a relatively uncontaminated
source outside of the Dbuilding.
2, Maximum Inlet Temperature.

The caleulated room inlet temperature of air used for heating and
vontilation purposes shall not exceed 120 degrees Fahrenheit unless ap-
proved in writing by the Industrial Commission.
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3, Control.
Adequate control of temperature and ciher conditions and effects of
ating, ventilation, and air conditioning, shall be provided and main-
ined and operated for all heating, ventilation and air conditioning
ghems. R
Noto. Sec order 841 for requirements perfaining to the installatlon of
antematic eontrols,

4, Air Quantity.
% The quantity of air used to ventilate the given space during oceu-
ney shall always he suffieient to maintain the stundards of air tem- . ¢

MAP OF WISCONSIN SHOWING COLDEST TEMPERATURE
ZONES

ViLas rature, air quality, air motion and air distribution as herein required, _:;3
3 FLor. ot less than 10 eubie feet per minute per oecupant of the tofal air eir- i
E_ 1 ﬂa\o*"‘ lated to meet these requirements shall be taken from an ountdeor
Price o Forest ./5 uree. Systenms employing thermal control to admit at least 75 per cenf
o 1‘?, tside air for the purpese of temperature reduction may supply a mini- ‘ :
TavLOR 'v\éb L ANGE 1”@)‘ A i of 7.5 cubic feet per minute{l of outside air per occupant. ‘ :
brng o * (I . s
FIARATHON %y Oconrd o 1 Order 5824. Heating, Ventilation and Exhaust Systems-—
) N E General. »
o 1, Heating Bystems Required,
Wooo £ Adequate and appropriate heating systems shall he provided, main-
ined and operated for all oecupied areas within the seope of this code.
3 f WausH- ¢ following winter inside dry hulb femperatures shall be considered
.:3" g AH, a minimum, .
2z < & -
*? «Q\" | Deg. | Deg.
o Type of Building |Fahr. Type of Building  |Fahr,
DVlSaux 1%, hools— Theatres— [
v K Ya (lass ROOME vereeecmeenaeeen | TO-T2 Seating Space ..o 6872
DANE # Asgembly Rooms ...|68-721  Lounge Rooms L6872
\ 4 Gymnagiums ...|65-65 Foilets s 68
lowa {— - RS TE AT — a5
a4 4 Wardrobe and Locker Hotels—
073 11T S G5-08 gedrooms and Baths........] 70
LaFAvIGREEN 4 Kitchens ...[ 66 ining Rooms -
i Dining and Lunch Rooms....|65-70 Kitehens and Laundries .. 66

§ Playrooms  .oooooeocimonneneeens 60-65 BallloOms .ooreeeeoeceeerroereenn o G568
Natatoriums and Bath Toilets and Service Rooms..| 08

ZONE AVERAGE OF COLDEST TEMPERATURE RECORDED FOR EACH
ZONE ARE AS T'OLLOWS:

75
Apartments ..o
Offices .

‘ . Tago }%F‘I:OV\’ Z‘E‘RG o 70-80| Factories and Machine Shops 6070
ZONE 3. i ) 70-95; Foundries and Beiler Shops. |30-60
68 )
66
| 68
T0-80

Note, The most comfortaple dry bulb temperature to be maintained de-
pends on the relative humidity and air motion, These three factors consid- -
ered together constitute what is termed the effective temperature,

-
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2. Ventilation Systems Required,

Ventilation systems shall be provided, maintained and operated to ac-
complish required ventilation serviee for all occupied areas within the
seope of this code. :

Nota., Tor requirements 5)91‘('aining to all places of employment ot occa-
pancy where smole, gas, dust, fumes, steam, vapor, industrial pelsons, or
other Qetrimental materials, are used, stoved, handled or are present in the
air in suffictent guantities to obsiruct the vision, or to be irrifating, or to he
injuriouy to the health, safety or welfare of the employesg or frequenters,
se¢ the General Orders on Dusts, Fumes, Yoapors and Gases issued by the
Industrial Commission.

3. Gravity Direct-Indirect Systems, Prohibited,
Gravity direct-indirect systems shall not he considered permissible for
installation under this code.
Note. ‘Ihis clause {s intended to prohibit the use of so-called direct-indirect
radiators whereby the rooin alr supply is supbosed {0 be admitted directly

from the outside io the basge, and to be delivered at the topn, of direct radia-
tors placed in the rooms to he served, without mechahical assistanca.

4, Bxhaust Systems Required.

Exhaust systems shall be provided, maintainad aund operated for all
accupied areus where machines, vats, tanks, furnaces, forges, salaman-
ders, and any other cquipment and processes in such areas produce or
throw off dust or particles sufficiently light to float in the air, or which
emit heat, odors, fumes, spray, gas ov smoke, in such quantities as to be
irritating or injurious to the health.

Bee the General Orders on Dusts, Fumes, Vapors and Gases issued by
the Industrial Commission for requirements covering these systems,

5, Bxhaust Systems, Clean Discharge.

Exhaust systems shall include a{lequsﬂte dust collectors, air washers,
or other machines, contrivances or methods, whereby the disehavge from
the systems will be prevented from contaminating the breathing #one
ingide the building, or bhecoming a nuisance or hazard either inside or
outside the building.

Hee the General Orders on Dusts, Fumes, Vapors and Gases issued hy
the Induostrial Commission.

6. Tempered Air Supply for Exhaust Systems,

Where ventilation is seeured by exhaust methods the air which en-
ters te replace that exhausted from the rvoom shall be appropriately
tempered. ’

Note. Taking air out of a room is only part of the service required. This
cefe requireg that afr exhausgted from n reom shall be replaced with an ade-

quate supply of air properly warmed or treated befere it is adniitted (o the
room served.

7. No Contamination of Adjacent Area,

All equipment and systems scrviag rooms whiclh house sources of
odars, fumes, noxious gases, smoke, steam, dust, gspray, or other contam-
ination, shall be such as to prevent spreading of any sueh contamination
to any other occupied parts of the building,

Hesring, VENTIRATION AND Az ConprrioNiNg Cops 17

8, Final Test Required.

The performance of every heating, ventilation and air conditioning
system shall be tested and balanced in place for compliance with the
requirements of this code before being turned over to the owner.

Order 5825. Maintenance and Operatibn.

1, Maintenance,

AIl Lieating, ventilation, exhaust and air eonditioning systems shall be
maintzined in good working order and shall be lkept clean and sanitary,

2, Operation,
All heating, ventilation and exhaust systems shall be operated in ac-
gordanee with the requirements of this ecode during all perieds of oceu-
paney.

3. Instructions,

Contractors shall thoroughly instracet the operators of heating, ventila-
tion and air conditioning systems before leaving the job and shall post
in a conspieuous place, printed instructions for the efficient and praeti-
cal operation of the system and equipment,

SECTION 4. GENERAL REQUIREMENTS FOR OLASSIFIED OCCQU-
PANCIES AND AREASB

Order 5849. Océupancy Clagsification.

The warious oceupancies to which the provisions of this code apply
shall be classified as follows:

A, Require ventilation on an oceupancy hasis.

B. Require ventilation on an oceupancy basis unless otherwise ex-
empted.

C. Require exhaust,

D. Reguire ventilation en the basis of floor area,

E. Requirve tempered air supply only.

Note, By ‘wentilatien' iz meant a combination of gupply and exhaust,

See “Definitions,” order 5810,

The following table indicates the iadividual classifications of ocen-
paneies within the scope of this eode, together with the method to he
wsed in establishing the nwmber of persons for which ventilation is to
ha provided.
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Use or Occupancy

Avenas and IField Houses

Armories

Agsembly Ilalls

Agylums

Banquet Halls

Bath and Shower Rooms
Barber Shops

Beauty Parlors

Billiard Rooms

Bowling Alleys

Brokerage Board Rooms

Cafeterias

Churches and other places of
worship

Club Rooms

Danee Halls

Dining Rooms

Dormitories

Factories and Machine Shops

Foundries and Boiler Shops

I‘lmelal Homes, I'ublic Rooms
Garages

General Offices

Cymnasiums

Hospitals
Kitchens
Liahoratories

Luundries

TLecture Halls
Library Reading Rooms
Library Stack Rooms

Fiocker Rooms
Lodge Halls

Motien Picture TBooths
Penal Institutions

Places of Employment, General

Playrooms
Printing Istablishments

Restaurants
Retail Establishments and
Shops
{a) Department stores and
similar oceupancies

Claggifi-

cation

R
(@]
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Basis of Capacity

4 aq, ft, per person. Use
geated areas only.
Depends on usage.

6 ag. ft. per person.
Depends on usage.

16 sq. ft. per person.

40 sq. ft. per person.
20 aq. ft. per person.
15 sq. £t. per person,
Seating capaeity plus
6 pergons per alley,
6 sq. ff. per person.
15 sq. ft. per person.
8 gq. ft. per person.

Depends on usage.

15 sq. ft. per person.

15 sq. £t per person.

40 sq, ft. per person.

See (eneral Orders on Dusts,
Fumes, Vapors and Gases.
See (eneral Orders on Dusts,
Fumesy, Vapors and Gases.

6 sq. f£t. per persomn.

75 sq. ft. per person.

6 sq. f1, per person for seated
space. 15 sq. ff. for space not
seated. :
Depends on usage.

25 sq, £t. per person, {See Gen-
eral Orders on Dusts, Tumes,
Vapors and (ases.)

Sea General Orders on Pusts,
Fumes, Vapors and Gases.

6 sq. {t. per persom. -

20 sq. ft. per person.

B sq. ft. per person for seated
space. 15 sgq. £t. per person for
space not seated,

See Building Code,

Depends on usage.

Depends on usage,

18 sg. £ per person,

See (eneral Orders om Dusts,
Fumes, Vaporas and Gases.

15 8q, ff. per person,

Basement—20 sq. ft. per per-
som.

kst fir—30 sq. ft. per person.
2nd. flr. and above—60 sq. ft

per person,

¢ .

L
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Classifi-
Use or Occupancy cation Bagis of Capacity
(1) Shops and other reéail Basement—40 sq. ff. per per-
establishmenta 801,
1st. flr. and above—60 sq. £fL
per persolw.
Safety Deposit Vaults See Places of Employment.
School Auditoriums A |6 sq. Tt per person.
School Class Rooms A 18 sq.. ft. per person.
School Liecture Rooms A 6 sg, ft. per person.
8chool Project Booms A 18 sg. ft. per person.
School Btudy Rooms A j16 sq. ft. per person.
Bkating Binks A 115 sq, £%. per person.
Swimming FPools G '
Taverns B 20 sq. £i. per person.
Tenement or Apartment Houses C See Building Code.
Kitehens and Toilets
(Two or more families)
Thestres A 6 sq. ft. per pergon.
Theatre Liohbies A 6 sq, ft. per person.
Thetitre Lounge Rooms A 15 sq. £t. per person.
Toilet Roomg C See Building Code.
Voeational Instruetion and A & O |40 sg. ft. per person, See (len-
Research eral Orders on Pusts, I'umes,
Vapors and Gases
Wardrobes, Lockers and Cloak o]
Roomas

Order 5841. General Requirements for Occupancies Under
A and B Clagsifications.
1. Scope.

These requirements shall apply to all oceupancies Hated under (lassi-
fications A and B in order 5840 unless otherwise exempted herein.

2, Air Movement.

The total primary aix cireulation for all oceupanciss in fhis elagsifi-
cation shall not be less than 30 eubic feet per minute per occupant, or
6 air changes per hour. The larger of these quantities to govern. Bee
order 5840 for method to he used in determination of capaeity.

3, Outside Air Supply.
The outside air supply during oceupancy shali be not less than 19
cubic feet per minuie per vecupant except as noted in paragraph {(4) of
order 5528, or otherwise exempted in this code.

4, Adr Digtribution.

Al air inlets shall be so located, arranged or equipped as te provide
proper gigtribution of air and to eliminate drafty conditions within the
occupied space. IFloor registers or grilles are mot permitted under any
conditions,

5, Mechanical Supply Systems.

Mechanical installations arve permitted in all occupancies under these

classifications. i
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6. Gravity Supply Systems.

Gravity installations are not permitted in avenas, armories, laborator-

ies, gkating rinks and theatre auditoriums, Iobbies and lounges,

7. Inlet and Outlet Locations,

The lo‘ca‘tious of all room inlets and outlets as well as the locations of
the outside air supply ave required to he definitely shown on 21l plans,

8, Temperature Control.

Automatic temperature control shall he provided for all arenas, ar-

) ;
niories, assembly halls, hanquet halls, gymnasinms, laboratories, lecturs
halls, library readi : ; ttori : ’

=, library reading and stack raorms, sehooel anditorinms, class, lecture,
projeet and study rooms, swimming pools, theatre auditoriums, lobhies
‘and lounges and voeational instruetion rooms,

9. Air Cleansing Devices,

Approved air cleansing devices shall he installed in conneetion with
all mechanical heating and ventilation systems, except in garage oceu-
paneiss.  This requirement applies to hoth outside and recirculated air

10.  RBecirculation.

J e I H
No atr contaminated by other than Lhuman oceupaney shall be used for
general recireulation,

Order 5842, Places of Assembly,
1. Scope,

This elassification shall be understood to inelude all oeeupancies suclh
as arenas, armories, assembly halls, banquet halls, billiard rooms, howl.
ing alleys, eafeterias, cluh rooms (for gatherings), dance halls ‘dinin
rooms, gymnasinms, lectare hails, lodge halls, playrooms, resh)mu-anbf
school anditoriums, skating rinks and theatres, where persons gm;helf
for entertainment, instruection or dining purposes.

2, Alr Movement, Supply and Digtribution.

il‘he air movement, supply and distribution for-all occupancies under
this elassification shall conform to the requirements of order 5841, ex-
ee?t that for anditoriums, gymnasinms and similar ceeupancies ]mvi’ng a
e(lalling height in exeess of 20 feet, the air supply shall be hased on G
nnl‘lchanges per hour; and exeept further, that For theatres having a
ceiling leight in excess of 20 feet the total air suppy shall be not Jess
than 20 cubie feet per minute per oceupant, l

3. Stages,

. The .stage in any theatre or mssembly hall, for which a fire eurtain
ig required, shall be supplied with suffieient air to equalize the air pres-
sure thereat so as to aveid defleeting the eurtain. :

4. Playrooms—Rural Schools,

Oeeupancies i i ificati ] i
ipancies i this elassifieation where nsed exclusively as pupils’

i

[
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playrooms need only be provided with a positive exhaust divecily from
the cceupicd area,

B, Alternate Service and Capacity.

Heating and ventilation systems installed in so-ealled community
buildings may be arranged for seleetive delivery of the entire service
to either the first floor aveas or to the basement floor areas, if approved
in writing by the Industrial Commission.

Order 5843, Motion Picture Booths.
1. Scope.
This ¢lassification shall he understood to include all motion picture
booths other than portable hooths,

2. Exhaust Ventilation,

TFumes, gases and other harmful contamination shall be effcetively re-
moved by mechanieal exhaust ventilation diveetly from their sonrce,
including projectors, spotlights, stereopticoms and similar equipment;
and disecharged to the outside air or to an approved disposal system, A
single exhaust system, including the exhaust unit and connecting ducts,
ghall be arranged to serve all the sources of harmful centamination in -a
booth or avea, and there shall not be more than one exhaust system in
such booth or area. The pressure in the duets within 12 inches of the
exhaust hood shall be not less than 2 inches of water, ag measured hy
& U-tube or eguivalent deviee,

3. Air Supply.

In every booth or reom which is required to have mechanica! exhaunst
ventilation, provision shall be made for a supply of fresh tempered air
to replace the vitiated air exhausted, The supply of air to a booth or
room shall be accomplished in one of, or by a combination of, the fol-
lowing methods:

(a) The ventilation system for the huilding may e arranged to
supply air for the booth or room if the inlet opening is protected
with an approved shutter having quiek aeting fusible links, or other
approved heat release devices, which will antomatically and quickly
close the inlet opening simultancously with the openings in the
front of the hooth.

(b) A separate supply system, such as a unit veatilator, if the
equipment is arranged so that the air supply will be stopped auto-
matically and simultaneously with the closing of the openings in
the front of the booth.

(e) Gravity intake, from a source of outside air, arranged so
that the air will he properly tempered before it veaches the booth
oY room,

(1) Where approved in writing by the Industrial Commission,
the air may be taken through openings in the booth wally, from the

auditerium or other space adjoining the booth,
Nole. For relief outlets in nddition to exhaust ventilation, see order 5545

of the Building Code iswued by the Induatrial Cominilssion.
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Order 5844, Places of Assembly for Worship.
1, Scope.

This classification shall be understood to mean and include anditor-
imms, soecial assembly rooms, SBunday school rooms, and similar areas
which are contained in ehurches or hounses of worship. It shall algo in-
clude chapels used in-connection with funeral homes, as well ag those in
parochial schools, convents and similar oecupancies.

2, Alr Movement, Subply and Distribution.

The air movement, supply and disgtribution for all cecupancies under

this elassifieation shall eonform to the requirements of order 5841, ex-
eopt that no ventilation will be required where the total window sash
area is more than 10 per cent of the floor area and the total outdeor
epenings there through are more than 2 per cent of the floor area of the
oteupancy te be served, exeept that for funeral homes the reguired
window opening shall be more than 5 per cent of the floor area. Where
such ventilation is not required, the window area and outdeor cpenings
shall preferably be all above grade. No window or outdoor opening
below grade will be considered unless there is a ¢lear space outside of the
windows having a width of at leust 134 times the distance below grade
at the bottom of the window.
Note, By width is meant the horizontal distance measured at right angles
to the plane of the window.
3. Alternate Service and Capacity.

Hleating and ventilation systems installed in occupied areas of this
elags may be arranged for selective delivery of the entire serviee to
either the auditorium floor area or to the basement floor area.

Order 5845, Schools.
1. 8Scope,

This elassification shall he understood to inelude class, recitation,
study, lecture and project rooms in all sechool and college buildings, and
stmilar areas used for educational purposes, as well as all library read-
ing rooms. {See also order 5842.)

2, Air Movement and Supply.

The air movemént and supply for all oeceupancies under this elagsifi-
cation shall conform o the requirements of order 5841, For ceorridors
and halls used in conjunction with occupied areas of this class, the air

supply shall not be less than 10 cubie feet per minute per Nneal foot of

corridor or hall.

3. Alternate Service and Capacity.

The capaeity of heating and ventilation systems ingtalled in school
buildings having not more than 2 class rooms, may be based upon serv-
ice to class room floors only; provided that where hagement apparatus
is used, appropriate arrangement shall be made for nlternate gervice to
bhasement areas if used for oceupaney. '

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

Order 5863, Places of Employment.
1, Scope,

This eclassification shall be understood to inciude all plaees of em-
ployment not clagsified elsewhere in this code.

2, Air Movement, Supply and Distribution,

Fhe alr movement, supply and distribution for all oceupied areas un-
der this classification shall conform to the requirements of order 5841:

(A) Where the available floor space is less than 75 square fest
per normal oceupant; or

{B) "Where heat, smoke, gas, dust, spray, fumes, vapor, steam,
or other contamination would otherwise be present in the air in
suffieient quantities to obstruet the vision, or to be irrifating or in-
jurious to the health, safety or welfare of employes and frequent-
erg; or

(C) Where industrial poisons are to he used, storved, or handled,
or would otherwise be present in the bredthing zZone,

3. Special Exhaust Systems Required,

Special exhanst gystems shall be provided and operated at all sources
of harmful contamination in oceupied aveas of this class as required by
the General Orders on Dusts, Fumés, Vapors and Gases, issued by the
Industrial Commission.

Order 5854, Dormitories and Wards.
1. Scope,

This classification shall be understood to inelude rooms in hospitals,

-asylams, dormitory buildings and stmilar oeeupancies, equipped with

more than two heds. :

2. Air Movement, Supply and Distribution.

The air movement, supply and distribution for all oceupancies under
thig elassification shall eonform to the requirements of order 5841 un-
less the window sash area is more than 10 per eent of the floor area and
the outdoor opening there through is more than 5 per cent of the floor
area. Where an outside alr supply is not required the window avea and
outdoor opening shall preferably be all above grade. No window or out-

“dcor opening below pgrade will be considered unless there is a clear

spaee outside of the windows having a width of at least 136 times the
distance below grade at the bottom of the window.

Note, By.wldth Is meéant the Lorizonte! @istance mersured at right an-
gles to the plane of the window,
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Order 58565. Penal Imgtitutions and Places of Detention.
1, Scope.

This classification shall be understood to mean and inelude areas of
cempulsory oceupaney, corridors and stair halls, in penal institutions
asylums and places of detention. ’

2. Air Movement, Supply and Distribution,

tI‘he a.n'. nlov'cinent, supply and distribution for all occupancies under
tlis classification shall he aceomplislred by mechanical means and shall
clonform ta the requirements of order 5841, In general, exhaust ventila-
tion shall be through the corridors.

3. Overnight Lock-Ups.

Where .cells are provided for not more than ¢ ceeupants for purposes
of overnight detention only, ventilation will be aceepted wif:hout.x.t
tempered fresh air supply, providing the window sash area direet to the
cells is equal to, or greater than, 10 per cent of the foor area, 4

SECTION 5. IIEATING AND VENTILATION EQUIPMENT,.

Order 5860, Outside Air Intakes,

1. Location.

All outside air intakes shall be loeated as far as possible from ehim-
neyy and vent outlets, but thiz distance shall in no case he less than
?0 foet: 'F]‘flsll air intakes for all gravity heating systems and all grav-
1ty‘ 'vlenf;llatlon systems shall be loeated on the side, orv sides, of the
building expoged to the prevailing winds, ,

2, Height Above Grade.

AI_I outside air intakes shall be located not less than 2 feet ahove the

outside grade and ahove roofs and similar areas, -
3, Bcreens.

All outside air intakes shall he suifably sereened.

4. Weather Protection.
ATl outside nir infakes shall be sui
I rle a suitahly profected agai : ¥
gL outs P ed against wenther
5. Accessibility and Olegnliness.

All outside' air intakes shall be made and maintained easily accessi-
ble for cleaning, and shall be kept elean and sanitary in use through-

out the cireuit to the heater.
6, Size and Opening for Int'zx;kes.

Consult order 5809 for allowable velocities to be used in the design
of outside air intakes. ¢

=)
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Order 5861, Air Purification Apparatus.

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

v 2, Air Washers.

Dirty water shall not be recirenlated through sprays affecting aiv
used for ventilation purposes, and not less than 20 povr cent of air washer
water used shall be renewed during each day of operation exclusive of
make-up water; and the yeservoir shall be emptied &nd thorvoughly
cleaned and refilled with fresh water after each weelk of operation.

Order 5862. Heaters,

1. Arrangement,

Where more than one heater is required, or provided, for service io
the same piping or duet system, or group of systems, they shall be set
in battery form and shall be eross connected so that amy one may be
used ‘alone, or any combination of them may be used simultaneously.

Order 5863. Boilers.

1, General
The construetion, equipment, eonnections, ete., of all boilers installerd
hereunder slall comply in every way with the Roiler Code issued by the
Industrial Commigsion.

—-—

2. Rating.
All low pressure heating boilers shall be of eapacities as required by
the American Society of Heating and Ventilating Enginecers’ Boiler
(lode, or the Net T.oad Tecommendations for Heating Boilers as issued
hy the Heating, Piping and Air Conditioning Contractors’ National As-

gociation.

Order 5864, Furnaces.

1. Fan-Furnace Installations,
Draw through fans, except auxiliary fang, ave not permitted in eon-
neetion with any fan-furnace installation,

2. CGravity Systems.

A7l furnaces shall be located so that the air supply ecireuits leading to
and from them will be as short and direet as practicable. The outside
air inlets to furnace air-ways shall be sueh as will insure digtribution
of air to relatively unheated pertions of the furnace proper and through-
out the furnace air-ways. The top of such inlets shali not be higher
than 2 inches below the top of the grates. “
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Order 5865. Jacketed Stoves,

1, Where Permitted.

The installation of jacketed stoves or eabinet heaters shall be con-
sidered permissible for schools having no basement or sub-floor heater
spaces; also for portable schools and for other areas having a gross floor
area not greater than 1200 square feef, and for temporary ingtallations
elsewhere, provided written permission for the latter is granted by the
Industrial Commisgion.

2, Loecation.

All jacketed stoves and heaters shall be loeated in that pertien of the
schoolroom most exposed to cold weather, usually the northwest portion,
They shall be set well clear of any obstruction which may prevent the
free and rapid distribution and eirculation of heat and air.

3. Shields,

The casings or shields of jacketed stoves or heaters shall he con-
structed so as to shield adjacent oceupants from undue radiant heat.
The clear air space between shield and stove shall average 6 inches and
the shields themselves are to extend well above and below all heat ra-
diation surfaces of stoves, but in no ease more than 12 inehes clear of
the floor,

4, Outsgide Air Intake.

(a) FEvery jacketed stove or heater shall have an outside air intake.
The outside wall opening shall he properly and adequately protected
from the weather and sereened, The intake duct shall be joined to the
henter casing and air-way to prevent cold air from spreading over the
floor, and to inswure proper econtact of the air with heater surfaces.
Under-floor duets ave not. permitied.

(b) The arca of the outside air duet shall not be less than 0.25 gquare
inehes per square foot of floov area.

5. Vents,

{a) Vent outlets in rooms served hy jacketed stoves and heaters
shall be located at the floor line and not less than 6 feet from the heater
casing.

(b) The area of auxiliary metal vent flues nsed in connection with
smoke pipes shall not be less than 150 square inches,

(e} Where suitable and effective devices for mixing smoke and vent-
ed air are used, the smoke fine and outlet duct may be combined, pro-
vided that the free area of the vent duet shall not be less thzm 144
gquare inches.

Order 5866, Stack I-I_ea,ters.

1. Minimum Grate Area.
The grate areas of stack heaters shall be not less than 30 square in-
ches for each 1000 cubie feet per minute air supply required for the
rooms served, but in no case less than 50 square incles.

.9” -
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2. Location in Flyue, .
Htaek heaters shall be located so that the vertical center lines of
heaters and flues will coincide, wherever possible.
3. Dlaphragm Required.

Where a single stack heater serves two or more vent cireuits, the cir-
cuits shall be kept separate up to a point not less than 4 feet above the
stack heater, such as by a tight diaphragm,

4, Accegsibility,

——

Btack heaters shall be arranged eonveniently aceessible frem the fur-
nace firing space.

e

Order 5867, Chimmeys.
I. Height and Effective Area,

Chimneys and smoke flues shall be of ample effcetive arvea and height
for the caleulated maximum duty, and shall inelude sufficient additional
height to compensate for:

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

(C) smoke flue heat losses, where simoke flues are used for asplrat—
ing effeet in vent flues;

(D) sueh further heights as may be neecessary to extend above
high point of bwilding gerved and ag mueh higher as may be neces-
gary to attain free wind action at top.

b Note. Recommended actual sizes and heights of chimneysa for hand firing
_arg listed in the fellowing tlable. or rectangular chimney areas divide elr-
cular aren by 0.80. In rectangular chimneys the kong aide of cross section
should net be greater than 1.5 times the short side,

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

Size Diam. In. Height, Feeot

10 30 116,000
12 36 192,000
16 40 384,000
13 45 460,000
20 50 614,000
23 66 864,000
22 80 1,000,000
24 55 1,152,000
g 24 89 1,228,000
g 26 65 1,674,000
23 65 1,844,000
.{ 30 0 2,204,000
32 70 3,072,000
34 80 3,648,000
34 90 4,032,000
38 90 5,000,000
40 109 6,628,000

For direct fired warm air furnaces the chimney capacity above may he
reduced 20 per cent.
Chimney heighta are measured from primary grate level, .
Chimney sizes for oil, gtolker and gas firing, alse for sizes other than listed
shall be in accordance with accepted standards,
B Breeching Details. Smoke pipes should prefarably slops upward at least
} ong ineh per foof and ghould be made of not less than 16 gauge metal full
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size of total smoke collar areas connected thereto, with 20 per cent excess
area for simoke pipes or breeching more than 10 feet long.

Chimney Height Allowances for Breeching Resistance, To affset friction
and draft losses in smoke pipes or breechings, the nermal chimney heighis
should be increased one foot far each 5 feet lengil of herizontal smoke pipe
In excess of 10 feet, and 5 feet of chimmney height for each 90 degree turn,
horizontal or vertical, in smolke pipe or breeching between heater smeoie
coliar and the chimney, but not including the Lurn where smoke pipe enters
the chimmey. These figures are intended for smoke pipe 20 per cent larger
than the required area of chimney. If {he smoke pipe iz made equal to the
required area of ehimmey, the foregoing figures should be increased 20 per
cent. :

2, Smooth Inside.

Chimuneys shall be constructed substantially, true and plumb, and

shall be tight and smooth inside,
Note. See alsc order 5218 of the Building Code, issued by the Industrial
Commisslon, for general econstruction reguirements,

3. Smoke Flues in Vent Flues,

All smoke flues used for the purpoese of aspirating effect in vent flues,
shall be sccurely 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 iron, Where such flues are more
thanr 12 inches in diameter they may he construeted of steel plate not
legs than 14 gauge in thickness,

4, Clean-Outs.

A3 ehimneys and flues shall be provi'ﬂed with substantial and adequafe-

clean-out doors and frames readily accessible, and tight when elosed.

Order 5868. Fans and Blowers.

1. 'Type and Capacity.

All fans and blowers shall be of appropriate type and size and shall
De selected on a basis of performance against the resistance of the sys-
tem as installed. All fans shall be rated in accordance with the latest
standard test requirements for fans and Dblowers as adopted by the
American Society of Heating and Ventilating Engineers.

2. Quiet Operation,
Tans and blowers installed in buildings where noisy operation would

be ohjeetionable, shall he located and set, and shall be of such type and -

outlet veloeity in praetical use, that reasonably duiet operation is
assured,

Note. This order will be vngerstood to prohibif the use of unit heaters
and other equipment with a similar degree of neise in occupied areas where
siich noise would be objectionable.

3. Engine Out of Air-Ways.

kxposed engines and similar motive power and apparatus, except
electric motors in self-contained ventilating units, shall be kept out of

e e e i
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air-ways, Eleetrie motors for fan drives may be located in air-ways if
placed in rooms or spaces approved by the Tndustrial Commission,

Note. All bearings should be kept out of fresh air-ways whensver possi-
ble., Where this is impossible, provision should be made for outslde o¢iling
and for access to the bearings for Inspection,

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

IFurnace installations net equipped with auntomatic fan control from
honnet temperature shall be equipped with automatic gravity by-passes
sn that adequate air supply to furnaces will he assured when fans are '
not in operation,

Order 5869, Ducts,
1. Design.

All duets shall be designed to promote the unrestricted flow of air,
with long sweep or turning vanes. In gravity systems all duets shall he
ag direet as possible and heat duets shall have a rise of not less than
one inech per foot in the direction of flow.

2,  Air Velocities,

For the purpoese of calculation and design the velocities in any air-
ways shall not in general exceed the fellowing limits; except that for
mechanieal systems these velocities may be exceeded where properly de-

signed in accordance with the best accepted engineering praetice and

satisfactory data submitted thereon.

Part of System Mechanical System Gravity System

1. Intake Opening 1000 ¥, P, M. 300 F, P. M.
2, Blast Coils (Steam) 1000 B, P. M.
{Net free area)

3. Trunk Ducts 1200 I, P, M, - 300 F. P, M,
4, Branch Ducts 750 ", P, M. 250 I, P, M.
5. Vertiéal Inlet Flues 500 . P, M, 300 F, P, M,
6. Vertieal Vent Flues 500 F, P, M. 250. 17, P. M.
7. Return Air Flues 800 T P, M, 250 B, P, M.
8. Roof Ventilators 500 . P, M. 300 I°, P, ML
9, Talets and Onutlets 300 I, P. M

(Net free arvea)

3, Use,

Al duects and air-ways shall he vsed only for the transmission of air,
and shall net be designed or used for any other purpose,

4. Underground Air Suvnply Ducts.

Undérground duets shall not he congidered permissible for eomveying
air supply, ineluding return and outside air, unless they are construeted
and equipped as follows:

(A) Thoroughly waterproof;

(B} -Provided with ample free drainage to a lewer room of the
burilding so that no water may stand anywhere in the duets;

(€) Without direet sewer connections;
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(D) Not less than 8 feet in the clear vertically and 2% feet
horizontally; exeept that branech underground ducts not morve than
16 feet in length may be reduced to 2 feet in the clear vertically
and horizontally if the top of the braneh duet is flush with the top
of the main duct, and the drainage piteh of the branch duet is not
less than one inch in 8 feet toward the main duet;

(E) Provided with appropriate nccess for inspection and eclean-
ing service.

5, Construction,

All duets shall be substantially made, with locked seams, and shall be
made and maintained smooth on the ingide and shall be substantially
air tight. Duects or alr-ways of wood or other combustible or rough
material shall be tightly lined on the ingide with sheet metal,

No ducts shall be lined with any material which will support eombus:
tion or which will present a rough surface to the flow of air

Note. TFPor construction and protection of hot air pipes, registers, and hot

air and ventilating flues, see the Building Code issned by the Industrial

Commisgion,

6, Sheet Metal Piping.

The gauges and construction of gheet metal duets and flues shall he
apprepriate for their specifie use and location. They shall be securely
stayed and supported to insure permanence,

The following table of U. 8, standard sheet metal gauges shall be
considered the minimum for the comstruetion of ducts and flues,

Round Ducts Rectangular Ducts
Diam. in Inches Gauge Width in Inches Gauge
1—19 26 4—18 26
20—29 24 19—30 24
30—39 22 31—60 22
40-—498 20 61—96 24Q
50 & ahove 18 97 & above 18

For lning purposes, not less than 28 gauge

All rectangular duets having one dimension over 18 inches shall be
. construeted with standing seams, or angles, not more than 33 inehes on
centers and shall he cross broken diagonally to stiffen the sheets. When
this construetion eannot be obtained the sheet metal in the duets or flues
ghall be at least one pauge heavier than specified in the table above.

All ducts with one dimension over 90 inches shall be rveinforeed with
angles of proper sizes. ‘

Plenvm chambers and fan rig housings shall be congtrueted of not less
than 20 gange metal and shall be” feinforeed with standing seams or
angles, .

Ducts used in connection with kifehen ranges, ete,, where greasy fumes
are exhausted slinll be consfructed of not legs than 20 gauge metal and
shall be previded with a damper arranged to close automatically in case
of fire, :
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7. Gravity Oﬁtlet Dyets,

Outlet duets for gravity systems shall be so located or heated that the
required or caleulated air currents will be reasonably assured.

8, Insulation of Duets.
Where heat supply ducts are so located or exposed so as to bo subjeet
to excessive or undesirable heat losses, they shall bhe covered with not
less than 3% inch of guitable insulating material,

9, Separate Vent Ducts.

Vent duets shall not be combined anywhere between room vent open-
ings and gathering ehambers or outside atmosphere unless direet-con-
neetod to dn exhaust fan, However, gravity vent ducts serving similar
oveupancy clagsifications may be combined immediately below the point
of final delivery to the outside atmosphere, such as at the base of a roof
ventitator,

Note, Wheraver exhaust or vent ducts are insialled leading to the outside
atmosphere, provision sheuid be made for coundensation.

10, Termination of Outlet Ducts.

- Outlet duets used in eonjunction with mechanieal ventilation system
inlets may terminate in air tight inecombustible gathering chambers,
which may be the general attic space if the attic floor is fireproof and
smoothly finished.  Suech duets shall terminate in ineombustible 90 de-
gree clbows with horizental outlets at least onc diamefer in length, not
less than 2 inehes above the attic floor.

11, Vent Duects, Horizontal Run in Gravity Systems.

Iorizontal runs in vent ducts of gravity ventilation systems shall be
avoided wherever possible, and maximum practicable inclination shall
be provided in all cases. Where horizontal runs are unavoidable they
shall be not less than 20 per cent larger in free area than the required
area of the eonnected vertical runs. In no case, however, shall the hori-
zontal run exeecd 30 per cenf of the vertical run, nunless eonnected to an
exhauwat fan, .

12, Vent Ducts Above Roof.

Tinal delivery of all vent circuits shall be protected from weather,
and ghall be 8o located and constrizeted as to prevent contamination of
air supply for or in any oceupied area. Gravity vent ducts shall extend
not less than 2 feet above the high portion of the reof or parapet wall,
and shall be surmounted with an approved type of siphon hood.

Order 6870, Volume Dampers and Defléctors,

Necessary volume dampers, splitters and deflectors, shall he provided
for all duets to permit aceurate balancing of the system, anu sueh
dampers, splitters and deflectors shall be properly set aceording to me-
tered tests of the system, and shall then be securely loeked in place or
otherwise made reasonably meddleproof.
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Order 5871, Inlets and Outlets.

1, Number and Arrangzements.

The eapacity, number and arvangement of inlets and outlets shali be
such as fo insure a unmiform distribution of air througheut the areas
served during all periods of occupaney.

2. Elevator Shafts and Stair Wells,

Elevator and stair shafts shall not he considered or used for ventila-
tion purposes nor shall they be allowed to interfere with the effcetive-
ness of instailations hereunder,

Noto. Sce nlso BElevator Code issued by the Industrial Commission.

3. Inlets and Outlets for Gravity Systems,

Oravity inlets and outlets shall be suitably arranged in room walls in
sueh a manner as to use every possible natural advantage to provide
proper and effeetive air movement and distribution,

Where foot warmers are installed in the main heat flue wall, they ure
to be provided ‘with suitable dampers which shall not obstruct more
than 2/3 of the free area of the heat fluc when fully open,

4. Inlet Grilles or Diffusers Required,

All inlets, exeept ountdoor openings, shall he esquipped with suitable
grilles or devices, which promote uniform distribution of air,

5, Heat, Smoke, Gas and Odor Removal.

Where ventilation invelves removal of heat or smoke, or relatively
light gas or odor, upward ventilation shall be provided swherever prae-
ticable, Where normal upward ventilation is impracticable appropriate
auxiliary outlets shall be provided in, at, or near the ceiling. Where
removal of relatively heavy air, gas, or odor, or other substances is simi-
larly involved, the outlets therefor shall be at or near the fleor.

6, Corridor Ventilation.

Adr from oeceupied areas uncontaminated by ether than human oceceu-
pancy may be discharged into corridors and the latter vented through
auxiliary spaces such as built-in lockers, toilet rooms, ete. Provided,
however, that where the vent capacity of such auxiliary spaces is in-
suffieient, additional direct vent flues shall be installed.

In cases of multiple story buildings each floor shall be independently
vented. '

Where jockers are installed in recessed walls and used for venting
purposes, they shall have a net free inlet and ontlet area each, of not
less than 15 square imches per lineal foot of locker width. ’

Order 6872. Direct Radiation.

1. Radiators Recessed or Elevated.

Direet radiation installed in gymnasiums, playrooms, auditoriums and
similar oceupicd areas shall be fully recessed and protected, or elevated
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not less than 7 feet above the floor, Radiators in passageways and eor-
ridors shall net project into the minimmmn width required by the Build-
ing Code.

2, Bhields Required.

Direct radiators and other souwrees of radiant heaf, installed within
23 feet of fixed seats shall be provided with suitable insulated shields
construeted and arranged to effeet conveetive air eurrents and at the
same time protect the adjacent oceupants from dirvect radiant heat. In
general, sueh shields shall be not less than 6 ineches above the floor nor
more than 4 inches further from the floor than the bottom of the radia-
tor.

Order 5873, Humidifiers,

1. Location.
Where humidifiers ave used, they shall be so loeated and arvanged that
they will effectively treat all the air handled by the ventilation system,
unless otherwise permitted by the Industrial Commission,

2. Capacity.

Humidifiers shall be caleulated and maintained om the basis of not
less than 30 per cent relative humidity, measured at 70 degrees Falhren-
heit for total air supply, unless otherwise approved by the Industrial
Commission. :

3, Autcmatic Control.
Where humidity is supplied, proper asutematic control must be pro-
vided, :

Note. Where svaporating pans in a furnace arve used, constant level float
devices arp acceptable for this purpose.

Order 5874. Piping.

1, Pipe Sizes and Arrangement.

All steam and hot water supply and return piping, air line piping and
auxiliary equipment shall he of appropriate sizes, elevations and ar-
rangements in accordance with standard engineering practice to accom-
plish the ealeulated services in practical operation, without undue noise,
stress or other detriment. They shall be adequately shown on plans sub-
mitted for approval. )

¢

2, Expansion and Contraction.
Appropriate anchors, expansion swings or joints, supports and similar
trade essentials ghall be provided in every piping system.
3. Pipe Insulation,

Where steam and hot water supply, and return piping pass through
occupied areas where their heat emissien might be objectionable or
where sueh piping is subjected to the danger of freezing, it shall be
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properly covered with not less than one inch of suitable insulating
materizl,

Bee the Building Code issued by the Indusbrial Commission for addi-
tional requirements.

Order 5875. Refrigerants.
1, Scope,

This order ecovers the use of refrigerants in heat transfer apparatus
for temperature reduction or .dehumidifieation as a funetion of air eon-
ditioning ef occupied arcas.

Note. For regulations covering refrigerating machinery, condensers, pres-
sure tests, machinery roomn enclosures, etc., see the Refrigeration Code and
the Building Code isstued by the Industrial Commission.

2, Classification of Refrigerants.

Refrigevants used in connection with this code shall bo classified as
follows:

Class I,
this list are:

Water or Water Vapor...
Carbon Dioxide...

Dmhlmodlﬁummnethane
Dichlorotetrafluoroethane........coooeoeeeeeeeieeeee

Non-toxie and non-inflammable refrigerants. Included in

I, O

g 0,

0 a, B, .
¢, ClL, Ty, e 0o

Class II. TRelatively non-toxic and non-inflammable refrigerants hav-
ing a sufficiently high boiling point to prevent rapid evaperation in
event of release. Included in this list are:

....Cy H, Cl,

.G H, Cl, . -
c P Gla- =y 8 o 2 r

C, O I .

Diehlorethylene...
Methylene Chloride.... ..
Monofluorotrickloromethane.. .. cooceeieeeeeeee..
Triehlorotrifinoroethane......

(Class I1T,
are:

Irritant and flammable refrigerants, Included in this list

7+ Ammenia... e meeonnn N H,
“eMethyl Chloride.r. JUUUNTUUIN o N = P 0 |
o BEhYY Bromide.. e C. I; Br

.

3. 'Uses, Where Permitted,

Only tho refrigerants ineluded in Class I may he used for cooling air

# by direet expansion or eireulation in coils or extended surface cooling

apparatus,

Refrigerants included in Classes I and IT may be used for the pur-
pose of cooling water to be eireulated through air washers.

Refrigerants included in Clagses I, IT and III may be used for the
purpose of cooling hrine or water in a closed system where such brine or
water iz not eirculated dirsctly through the air to be conditioned.
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4, Refrigerants Prohibited.

The following toxic and inflammable refrigerants shall not be used.

for air conditioning purposes:

BUbANE ettt cvensere s rcres e oeeeeecmeib e ne s ceemeseeprs s e e enen G,
TR 22 0T - o U SO SO ¢,
Propane.. Gy

Ethane....
Tthyl Ohloride..

Methy] Bromide...occsscnssreermrsbin e G
Methyl Formate. ..o ereeecee e serermireereniins C.
Sulphur Dioxide..ooeeieeee. )
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Beparate Exhayst Systems, 5848
Ventilation Requived, 5848
Beauty Parlors:
: Classification and Capacity, 5840
INDEX Air Movement, Supply and Distribution, 5851
Billiazd Rooms:
Classification and Capaecity, 5840
Air Movement, Supply and Distribution, 5842

By Order Numbers ’ Blowers:
Engine Out of Air-Ways, 5868

Aecident Prevention, 5821 ' ; Gravity By-Pass Required, 5368

Adequacy of Design, 5822 Quiet Operation, 5868 .

Adr Cleansing Deviees, 5841 Type and Capacity, 5368

Adr Conditioning, Definition, 5300 Boilers:

Air Distribution, 5841 ’ General Requirement, 5863

Alr Movement Required, 5841 Rating, 5863

Air Supply, Definition, 5800 © Bowling Alleys:

Air Supply, General Reguirements: Clagsification and Capaeity, 5840
Uneontaminated: Souree, 5823 Air Movement, Supply and Distribution, 5842
Maximum Inlet Temperature, 5823 . : Brokerage Board Rooms:

Control, 5823 Classifieation and Capaecity, 5840
Ajr Quantity, 5823 Alr Movement, Supply and Distribution, 5851

Air Washers, 5861 Cafeterias:

Alternate Service and Capaeity, Where Permitted, 5842, 5844, 5845 Classifieation and Cupaecity, 5840

Approval of Plans and Specifications, 5320 Air Movement, Supply and Distribution, 5342

Approval of Changes in Plans, 5820 Capacity and Arrangement of Installations, 5822

Arenas: . Churches and Chapels, (See Places of Assembly for Worship)
Classifieation and Capaciby, 5840 ' ) Chimneys:

Air Movement, Supply and Distribution, 5842 _ Height and Iffective Area, 5867

Armories: Clean-Outs, 5867
Classifieation and Capaelty, 5840 - Smoke Flues in Vent Flues, 5867
Ajr Movement, Supply and Distribution, 5348 ) ) Smooth Inside, 5867

Assembly Halls: Class Rooms, (See Sehool Rooms)

Classification and Capaecity, 5840 Cloak Rooms, (See Wardrobes)
Alr Movement, Supply and Distribution, 5849 Club Rooms:

Asylums: Classifieation and Capaeity, 5840
Classifieation and Capacity, 5840 . Air Movement, Supply and Distribution, 5842
Air Movement, Supply and Distribution, 5854, 5855 ¢ Contamination of Adjacent Aveas, 5824

Bawquet Halls: ‘ Controls, 5823, 5841
Classification and Capaeity, 5340 . Corridors:

Air Movement, Supply and IMstribution, 5842 ' ¢ Ajr Movement and SBupply (Schooels), 5845

Basis for Heating Caleulations, 5822 . Corridor Ventilation, 5871

Penal Imstitutions and Places of Detention, 5855
Danee Halls:
(Qlasgsifieation and Capacity, 5840
Air Movement, Supply and Distribution, 5842
Data Required, 5820
. Definitions, 5810
'} Deflectors, 5870

Barler Shops:

Clagsification and Capacity, 5840

Alr Movement, Supply and Distribution, 5851
Bath Rooms:

Clagsifieation, 5840

Minimum Air Movement, 5848

£
e
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Design:
Pians, Specifications and Data, 5320
General Requivements for, 5822
Dining Rooms, (Sce Banqguet Halls)
Domestic Science Rooms, {S8ee Vocational Instruction Rooms)
Dormitories:
Classification and Capacity, 5840
Ajr Movement, Supply and Pigtribution, 5854
Duet, Definition, 5800
Duets:
Air Velocities, 5869
Construction, 5869
Design, 2869
Gauges Required, 5869
Gravity Outlet, 5860
Horizontal Ruug, 5869
Ingulation, 5869
Metal Ducts 5869
Separate Vent Duets, 5868
Termination of Qutlet Ducts, 55869
Underground Duets, 5869
Uses, 5860
Vent Duets Ahove Roof, 5869
Ixhaust System of Ventilation, Definition, 5810
Fxhaust Bystems:
Clean Diseharge Requived, 5824
Motion Picture Booths, 5843
SBeparate Systems Required, 5846, 5348, 5819
Tempered Air Supply, 5824
Where Required, 5824, 5846, 5853
Existing Bnildings, Application, 5800
Fxiating Building, Definition, 5810
Factories: (See Places of Employment, 5853)
Classification, 5840
Fans:
Gravity By-Pass, 5868
Location, 5868
Quict Operation, 5868
T'ype and Capacity, 5868
Final Tests, 5824
Tire Protection, 5821
Toundries: (See Places of Employment, 5853)
Classifieation, 5840

Fundamental Pata Required, 5820

Funeral Homes: (See Places of Assembly for Worship, 5844)
Classifieation, 5840

Furnaces:
Fan-Furnace Installations, 5864
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Gravity By-Pass, 5868
Gravity Systems, 5864
Garages:
Alr Supply, 5852
Clasgification, 5840
General Requirements, 5832
Repair Areas, 5852
Seope of Requirements, 5852
Storage Areas, 5852
General Offices: )
Air Movement, Supply and Distribution, 5850
Clasgification and Capaecity, 6840
Gravity Direct-Indirect Systems Prohibited, 5824
Gravity Outlet Duets, 5869
Gravity Supply Systems, Where Prohibited, 5841
Gravity System of Ventilation, Definition, 5810
Gymnasiums:
Air Movement, Supply and Distribution, 5842
Classification and Capacity, 5840
Heat Loss Caleulations Required, 5820
Heaters, Connection in Battery Form, 5862
Heating Calculations, Basis of, 5828
Heating Surface, Definition, 5810
Heating System, Definition, 5810
Hospitals:
Alr Movement, Supply and Distribution, 5854
Classification, 5840
Humidifiers:
Automatic Control, 5873
Capacity, 5873
Loeation, 5873
Inlet, Definition, 5810
Tnlets:
Elevator Shafts and Stairwells, 5871
TFloor Inlets Prohibited, 5841
Gravity Bystems, 5871
Grilies or Diffusers Reguired, 5871
Loekers, 5871
Number and Arrangement, 5871
Tulet. Air Temperature, 5823
Tustruetions for Operation, 5825
Insulation of Duets, 5869
Ingulation of Pipes, 5874
Jacketed Stoves:
T.ocation, 5865
Outside Air Intake, 5865
Shields, 5865
Vents, 5865
Where Permitted, 5865

43



44 INbEX

Jails: (See Penal Institutions)
Kitehens: ‘
: Classification, 5840
Txhaust Ventilation Required, 5549
Hoods, 5849
Minimum Air Movement, 5849
Seope, 5849
Separate Exhaust Systems, 5849
Laboratories:
Classifieation and Capacity, 5840
Commercial (See Places of Employment, 5853)
Instruction and Research, 5846
Lanndries:
Classification, 5840
Bpecial Exhaust Systems (See Places of Employment, 5553)
Lecture Halls:
Air Movement, Supply and Distribution, 5842
Clasgifieation and Capacity, 5840
Library Reading Rooms:
Air Movement and Supply, 5845
Classification and Capacity, 5840
Library 8tack Reoms, Classification, 1840
L.ocker Rooms:
Classifieation, 5840
Combination Rooms, 5847
In Conjunetion with Bath and Swimming Rooms, 5847
Minimum Air Movement, 5847
Scope, 5847
Ventilation Required, 5847
Liodge Rooms:
Air Movement, Supply and Distribution, 5842
(lassifieation and Capacity, 5840 '
Maintenance and Operation, 5825
Mechanical Supply Systems, Where Permitfed, 5841
Mechanieal Systom of Ventilation, Definition, 5810
Motion Picture Booths:
Air Supply, 5843
Classification, 5840
Exhaust Ve{ltilation, 5843
Scope, 5843 '
New Buildings, Application of Code, 5800
New Building, Pefinition, 5810
Oceupancy Classifications, 5840
Oceupied Area, Definition, 5810
Offices, (See General Offices)

Operation of Systems, 5825

R
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Outlets: .
Elevator Shafts and Stairwells Prohibited, 5871
Gravity Systems, 5871
Heat, Smoke, (Gag and Odor Removal, 5871
Location, 5841
Number and Arrangement, 5871

Outlet, Definition, 5810

Outlet Duets, Termination, 5869

Outdoor Openings, Definition, 5810

Outside Air, Definition, 5810

Outside Air Intake, Definition, 5810

Outside Air Intakes: :
Accessibility and Cleanliness, 5860
Height Above Grade, 5860
Location, 5860
Protection from Weather, 5860
Sereens, 5860
Size of Openings, 5860

Outside Air Supply, 5841

Overnight Lock-Ups, 5855

Penal Institutions and Places of Detention:
Air Movement, Supply and Distribution, 5853
Classification, 5840
Overnight Lock-Ups, 5855
Beope, 5855

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

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

Places of Agsembly for Worship:
Air Movement, Supply and Distribuation, 5844
Altornate Service and Capacity, 5844
Classifieation and Capaeity, 5840
Secope, 5844

Places of Employment:
Air Movement, Supply and Distribution, 5853
Classification, 5840
Scope, 5853
Speecial Exhaust Systems Required, 5853
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Places of Voeational Instruction and Research:
Air Movement and Supply, 5846
Clagsification and Capacity, 3840
Scope, 5846
Separate Exhaust Systems, 5846
Special Ventilation, 5846

Plans:

Approval of Changes, 5820
Design, 5820

Information Required on, 5820
Kept at Building, 5820
Required in Duplicate, 5320
Submission for Approval, 5820

Playrooms:

Air Movement, Supply and Distribution, 5842
Classification and Capacity, 5840
Rural SBchools, 5842

Printing Establishments, Clagsification, 5340

Publiec Building, Statute Definition, 5500

Radiation, Direet:

Recessed or Elevated, Where Required, 5872
Shields Required, 5872
Reeireulation, 5841
Refrigerants:
Classifieation, 5875
Refrigerants Prohibited, 5875
Scope, 5875
Uses, Where Permitted, 5875

Restaurants: .

Air Movement, Supply and Distribution, 5842
Classifieation and Capacity, 5840
Retail Establishments:
Air Movement, Supply and Distribation, 5851
Classification and Capacity, 5340
Beope, 5851
Safety Deposit Vaults:
Classification, 5840

School Aunditorinms:
Air Movement, Supply and Distribution, 5842
Classifieation and Capacity, 5840

Behoot Rooma:
Air Movement and Supply, 5845
Alternate Service and Capaeity, 5845
Classifieation and Capacity, 5840
Beope, 5845

Sehool Bhops (See Places for Vocational Instruction and Researeh)

e

;\;:;;{.19’ '

3 Inex

Skating Rinks;
Air Movement, Supply and Distribution, 5842
Clagsification and Capaeity, 5840
Specifications;
Information Required, 5820
Bubmission for Approval, 5820
Stack Heaters:
Accesgibility, 5866
Diaphragm Required, 5866
Location in Flue, 5866
Minimum Grate Ares, 5866
Stair Wells, Not Used for Ventilating Purpeses, 5871
Bunday School Rooms, (See Places of Assembly for Worship)
Swimming Pools:
Classification, 5840
Minimum Air Movement, 5348
Separate Exhaust Systems, 5848
Ventilation Required, 5848
Taverns:
Afr Movement, Supply and Distribution, 5840
Classification and Capaecity, 5851 -
Temperature Control, 5841
Temperature, Dry Bulb Reguired, 5824
Temperature, Inlet Air, 5823
Temperature Zones, (Map), 5822
Tests Required, 5824
Theatres:
Air Movement, Supply and Distribution, 5842
Classification and Capacity, 5840
Theatre Lobbies:
Air Movement, Supply and Distribution, 5842
Clagstfication and Capacity, 5840
Theatre Lounge Rooms:
Air Movement, Supply and Distribution, 5842
Clagsification and Capacity, 5840

Toilet Rooms:
Classification, 5840
Minimum Air Movement, 5848
Seope, 5848
Separate Exhaust Systemg, 5848
Ventilation Required, 5848

© Velocities of Air, 5868

Ventilation, Definition, 5810
Ventilation System, Definition, 5810
Ventilation Syatems Required, 5824
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Voeational Inatruction Rooms:
Air Movement and Supply, 5846
Classification and Capacity, 5840
Scope, 5846
Beparate Bxhaust systems, 5846;’
Speecial Ventilation, 5846

Volume Dampers, 5870

Wardrobes:
Classification, 5840 2
Combination. Rooms, 5847
Minimum Air Movement, 5847
Seope, 5847

| Ventilation Required, 5847

il Wards:

; Air Movement, Supply and Distribution, 5854

i Seope, 5854




