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AUTHORITY

The Heating, Ventilation and Air Conditioning Code has been adopted
by the Industrial Commission in digecharge of its duties under Section
101.01 to 101.28, inclusive, of the Statutes of Wiseonsin.

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
enforced as a part of the Building Code and.of the General Orders on
Sanitation, issued by the Industrial Commission. The Building Code be-
came effeetive on October 9, 1914, and the ventilation requirements
therein were amended only in minor details prior to July 8, 1923.

The General Orders on Sanitation beeame effective on February 20,
1913, Thé ventilation requirements comtained therein, Orders 2000 to
2017, inclusive, wore amended in 1921, effective July 19, 1921, The vo-
vised general ventilation requirements were contained in Orders 2000,
2010, 2011, 2012 and 2020 to 2025, inclusive, and were in foree until
Mareh 18, 1932 when they were repealed and superseded by the General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 publie buildings.

In the fall of 1922, the Industrial Commission appointed an Advisory
Committee to assist In the preparation of a reasonable code of stand-
ards of heating and ventilation for public buildings and places of em-
. ployment in Wigeongin, The personnel of this committee was as follows:

C. E. Bronson, Kewaunee, Illinois. Representing the American Boiler
Manufacturers Association.
\ Dr. H. E. Dearholt, Milwaukee, Wisconsin. Representing the Wis-
F consin Anti-Tuberculosis Asgoeistion, )
@. J. DeGelleke, Milwankee, Wisconsin, Representing the Wisconsin
Chapter of American Tnstitute of Architects.
Henry Hotton, Milwaukee, Wisconsin, Representing the National
Boiler and Radiator Manufacturers Assoeiation, ‘
Prof, G. L, Larson, College of FEngincering, University of Wisconsin,
Madison, Wisconsin, ' '
Samuel R. Lewis, Consulting Engineer, Chicago, Illinois.




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 thiz code shall apply to all buildings used, ov to be
used, as places of employment or as public buildings, as defined by stat-
. utes.

Note, “‘Place of employment” ig defined in Sectien 101.01 of the statutes
ag, “‘every place, whether Indoors or out or undergreund and the premises
-appurtenant thereto where either temporary or permanently any indusiry,
trade or business ls carried on, or where any process or eperation, divectly or
‘indivectly related to any industry, trade or business, is carried on, and where
any person is directly or indirvectly, emiployed by another for direct or Indi-
rect gain or profit, hut shall not include any place where persons are em-
ployed in private domestic serviee or agriculiural pursujta which de not in-
velve the use of mechanical power.”

" The term ‘'public bullding' is defined as "any structure used in whola or
in part as a place of resort, agssemblage, lodging, irade, traffic, occupancy, or
use by the publie, or by three or more tenants.”

(a) MNew Buildings. The provisions of this ecode shall appiy to the
heating, ventilation and air eonditioning of all new bhuildings.

(b) Existing Buildings. The provisions of this eode shall apply to
all alterations or improvements, including the replacement of any ma-
Jjor apparatus or deviee, In existing buildings, other than existing plaees
of industrial employment,

Note, See General Orders on Dusts, FPumes, Vapors and Gases for vequire-
ments pertalning te existlng places of industrial employment.

(¢) Change in Use. The provisions of this code shall apply to every

building, or portion of a building, devoted to new useé for whieh the re-’
Quirements under this code are in any way more stringent th‘m the re-

guirements eovering 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 conditicning.
2. Ventilation is the production and mairtenance of atmospheric condi-
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tions conducive to health and eomfort indoors, without detrimental drafts,
by means of inlets and outlets in conjunction with gravity or mechsnical
means of moving air,

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

4. A heating system is any combination of building construetion, ma-
chinery, devices or equipment, so proportioned, arranged, installed, oper-
ated, and maintained as to produce and deliver in plaee the required amount
and characfer of heating serviece.

5. A gravity sysiem of ventiladion is any ventilation, the practical of-
fectiveness of which depends whelly upon atmospheric conditions, sueh as
relative density, temperature or wind motion,

6. A mechanical sysiem of wentilation is any ventilation, exhanst or
heating system, the offectiveness of which depends upon the operation of
power-driven equipment.

7. An ewhaust system of wventilation is any combination of building
construetion, machinery, devices or equipment, g0 proportioned, arranged,
maintained and operated, that gases, dusts, fumes, vitiated air, or other
materials injarious to health, arve effectively withdrawn from the breathing
zone of employes and frequenters and disposed of in a proper manner,

8, The ferm air conditioning, for the purpose of this code, shall mean
the simultaneous eontrol of temperature, humidity, distribution and purity
of air, )

. 9. Ouwlside air is air that is taken from outside the building and is free
from contaminatien of any kind in proportions detrimentel to the health
or ecomfort of the persons exposed to it. .

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

11, A duet is any pipe, flue or channel used, or intended to he used, for
the conveyance of air, gases or sntrained 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 throngh which the air supply eaters a
room, and shall be undersiood t0 mean and include only those inlets
.which are definitely and specifically provided for such purposes.

13, An outlet is a duct entrance, or opening from a room, through
which the air leaves the room, and shall be understood to mesn and in-
clude those outlets which are definitely and specifically provided for such
purposes, .

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

15. The term heating swrface applied to boiters, shall be understood to
mezn and inelude the total wetted area exposed to combustion of fuel or

|
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“specifications.
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in intimate comtact 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 inelude only the total area of ajr supply
surface exposed to combustion of fuel or in intimate contact with flowing
combustion gases on one side and flowing air supply on tlhe other side,

17, Axn ocoupied area is any room; area or enclogure, the normal use
of which involves actual or intended oceupaney by one or more persons,

18, The term new building used in this code shall be understood to mean
and inelude buildings, additions thereto, and alterations thereof, for which
complete plans have mot heen approved by the Tndustrial Commission, or
congbruction is not in progress, prior to the effective date of this code.

19. The term existing budlding unsed in this code shall be understood to
mean and include buildings, additions therete, and alterations thereof,
strueturally completed, or for which complete plans have been approved by
the Industrial Commission, or its authorized local representative, and eon-
struction iz in progress, prior to the effective date of this code,

SECTION 3. GENERAL REQUIREMENTS

Order 5820, Plans, 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 competemt designers.

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

.and air-conditioning -of all buildings and oceupancies within the seope
. of thizs cede shall be submitted to the Indusirial Commission for gp-
proval. Approval shall be obtained befors affected work is.commenced
" and all wvs;?é_ﬁéli be oxecuted according te the approved plans and

Exeeption. In citles whers such plans are examined, and building permits
are §ssued, in a manner approved by the Industrial Commission, thiz re-
quirement does not apply.

3. Plans and Specifications Required in Duplicate,

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

Note. Extra coples of plans mey be filed for approval stamp but they
should accompany the duplicate plans,
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 specifications
are changed In any respect covered hy this, or any other, code, such re-
vised plans shall be submitted to the Industrial Commission for approval,

B. 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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Information Required on Plans and in Specifications.

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

(a) Building; namae, type, location, on each sheet.

(») Owner; name, on each shest,

{e) Axchitect; name, on title sheet,

{d4) Engineer or Designer; name, on each sheet,

‘{e) North points on general plans.

(f) General plans, ineluding attie and voof layouts.

{g) Gemeral plan dimensions and height of all rooms,

(h)- Intended use of all rooma.

(i)  Thickness of walls and type of construetion.

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

(k) Vertieal sections and elevations nceessary to show profiles of
ingtallation. '

(1} Size and continvity of all ducts and flues,

(m) Loeation and type of ali prineipal units of equipment,

{ny "Chimuey size, shape and height above primary grate of heater.

{0) Specifications ghall be properly identified with and completely

supplement the plans.

7. Data Required.'

All plans or specifications submitied for approval shall be accompan-
ied by data sheets giving the heat loss calenlations in B. £ u, per hour
caleulated in accordance with the heat transmission factors of the eur-
rent issue of the American Society of Heating and Ventilating Engi-
meers’ Guide, the amount of radiation ealeulated for each room on di-
rect radiation imstallation, amount of air and delivery temperature eal-
culated for each room for .all heating, ventilation and atr eonditioning
systems, amount of indireet radiation, and other data noeded to judge
the capacity and performance of an installation, There shall also be
furnished a statement of sizes and ratings of boilers, furnaces and other
heaters, fans snd all other equipment.

Note. Heat loss caloulations may be basedl on the standards of the Hent-
ing, Piping and Air Conditioning Contractors National Assogintion, or the
Standard Code of the National Warm Air Heating and Air Conditioning As-

sociation. However, in all cases the total heat loss calculations shall be
shown in B.t,u.

8. Fundamental Data Required,

Fundamental data pertaining to design and operation of equipment
shull be filed for approval with the Industrial Commigsion by manu-
faeturers before sueh equipment is installed or used,

Order 5821. Accident Prevention and Fire Protection..

1, Guards.

All mechanical apparatus shall e guarded in eomplianee with Gen-
eral Orders on Safety issued by the Industrial Commission.
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2, Pire Protection.
All installations under this eode shall comply with the preeantionary
roguirements of the Industrial Commission to reduce fire hazards.

Nute. The following are references to the Building Code and Electrical
Code whielh contain general safety and fire protection requirements:

Muasonry Chimneys, Construetion. Order 6218,

Metallic Chimneys, Construction. Ovder 5218,

Smoke Pipes. Order 5213,

Ducts, General Censtructlen. OCrders 5215-5217, inclusive.
Heaters, Fire Protection, Orders 5210-5214, incluslve.

Boiler and Furnace Rooms, Orders 3210, 5529, 5616, 6720, §760.
Steam Plping, Fire Protection, Order 5214,

Grounding of Machinery. Section 103 of State Electrical Code.

Order 5822. Design.

1. Adequacy.
All heating, ventilation and air conditioning installations shall De do-
signed and installed to provide the serviee and results reguired hy this
code,

2. Capacity and Arrangement.

The ealculated capaeity and the arrangement of all installations for
requived heating, ventilation and air conditioning shall he based upon
simultaneous service to all parts of the building, unless otherwise pro-
vided in this ecode.

3. Bas's for Heating Calculations,

In the aceompanying map, the state has boen divided into three zones
of coldest weather temperatures recorded for ineluded localities by the
U, 8. Weather Bureau during a ten year period. Maximum heat Iosses
for a heating system shall be salculated on the hasis of celd weather.

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

average of the zene in whieh the installation is lceated.

4, Provision for Cleanliness,

All parts of installations and equipment whieh house or handle air
used for ventilation purposes shall he designed so ag to facilitate sani-
tary maintenance thereof,

Order 5823, - Air Supply.
1. Uncontaminated Source,
The outside air shall be taken from a relatively uncontaminated
seurce outside of the building.
2. Maximum Inlet Temperature.

The caleulated room inlet temperature of aivr used for heating and
vontilation purposes shall not exceed 120 degrees Falrenkeit unless ap-
proved in writing by the Industrial Commission.
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MAP OF WISCONSIN SHOWING COLDEST TEMPERATURE

ZONES

ViLas
. 1 - FLar.
- ea?
Price O ForesT .AZ,
Pl .?’1,
TAYLOR Y\f_ LAnsL ™

9 . *7 re
‘MARATHON 6,”‘ OconTe o

-ZONE

ZONE AVEBRAGIE

ZONE L.
ZONE 2.
ZONE 3.,

CLARK

LaFAv.I6reEN

OF CCLDEST TEMFPERATURE RECORDED FOR EACH
ZONE ARRE AS I'OLLOWS:

42° BRLOW ZERO F.
w34 RELOW ZERO I
24° BELOW ZERO I
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3, Control,

Adequate control of temperature and other conditions and effects of
ating, ventilation, and air eonditioning, ghall be provided and main-
ined and operated for all heating, ventilation and air conditioning
gtems. .

Note. See order 6841 for reguirements pertairing to the installatlion of
antomsatic controls,

4, Afr Quantity,
5 The quantity of air used to vontilate the given space during occu-
Pancy shall always ho suffieient to maintain the standards of air tem-
rature, air quality, air motion and atr distribution as herein required,
ot less than 10 eubie feet per minute per oseupant of the tofal air eir-
lated to meet these requirements shall be taken from an outdoeor
urce. Systems employing thermal control to admit at least 75 per cent
tside air for the purpese of temperafure veduction may supply a mini-
mm of 7.5 eulic feet per minut(} of outside air per oceupant.

1 Order 5824. Heating, Ventilation and Exhaust Systems—
General,

1. Heating Systems Reduired.

4 Adequate and appropriate heating systems shall he provided, main-
ned and operated for all occupied areas within the secope of this ecode.

¢ following wwinter ingide dry bulb tempelatmes shall be considered
H 1]111)1]]111111

| Deg, Deg.

Type of Building lFahr. Type of Building o \}‘ahr.
hools— Theatres— 7

Class Rooms .oevoneeie | 70-72 Seating Space ... [B8-T2

Asgembly Rooms .|68-72f  Lounge Rooms J68-72

| Gymnasiums ...|65-65 Foilets o[ B8
g Toilet ROOME oo 65
2 Wardrobe and Locker Hotels—
_ Rooms Bedrooms and Baths.......] 70
i Kitchens - Dining Roomg | 70
Dining and Lunch Rooms....|65-70 Kitehens and Laundries. .. 66
E PlAYTOOME  eoieeiieicee e v 60-65 Ballrooms ... 8508
i Natatoriums and Bath Toilets and Servies Rooms.| 08
ROOMS o eceeaeeeened] 1D
] Apartments ..o [10-72
Hospitals— Offices .. |68-72
Private Rooms .oveeeevvnene. T0-72| Stores ......... ..|65-68

achine f:shopq 8070

Private Rooms (Surgieal).{70-80] Factories and M
- Foundries and Beiler Sheps..|50-60

Operating Rooms ...
Wards
Kitehens #nd Laundries...... 66
d Tollets s i
Bath Rooms

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

e

N

iy

E
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2. Ventilation Systems Required,

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

Note, TFor reguirements pertaining to all places of employment or oceu-
prancy where smolke, gas, <Qust, fumes, steamn, vapor, industrial polsons, or
other Qetrimental materlals, are used, stoved, handled or are present in the
air in sufficient guantities to obstruct the vision, or to be irritating, or to he
injuriouy to the health, safety or welfare of the employes or frequenters,
se¢ the General Orders on Dusts, Fumes, Vapors and Gases issued by the
Industrizl Coemmission.

3. Gravity Direct-Indirect Systems, Prohibited.
Gravity direct-indireet systems shall net he eounsidered permissible for
installation under this code.
Note. This elauso is intended to prohibit the use of so-called direct-indiract
radtators whereby the room alr supply is supposed to be admitted directly

from the outside to the base, and to be qelivered ut the ton, of direct radin-
tors placed in the rooms o he aerved, without mechanical assigtanca.

4. Exhaust Systems Required.

Exhaust systems shall be provided, maintained and operated for all
accupied aveas where machines, vats, tanks, furnaces, forges, salaman-
ders, and any other equipment and proeesses in such areus produee or
throw off dust or particles sufficiently light to float in the air, or which
emit heat, odors, fumes, spray, gas or smoke, in such quantities as to he
irritating or injurious to the lhealth.

See the General Ovders on Dusts, Fumes, Vapors and Gtases issued by
thre Industrial Commission for requirements eovering these systems.

b, Exhaust Systems, Clean Discharge.

Exhaust systems shall inelude adequate dust callectors, air waslhers,
or other machines, contrivances or methods, whereby the diseharge from
the systems will be prevented from contaminating the breathing zone
inside the building, or becoming a nuisanee ov hazard either inside or
outside the building,

See the General Orders on Dusts, Fumes, Vapors and Gases issusd hy
the Industrial Commission.

6. Tempered Air Supply for Exhaust Systems.

Where ventilation is seecured by exhaust methods the air which an-
ters to veplace that exhausted from the rvoom shall he appropriately
tempered. '

Note. Taking air out of a room Is only part of the service required, This
corde requires that afr exhausted from a room shall be replaced with an ade-

quate supply of air properly warmed or treated before it is admitted to the
room served.

7. No Contamination of Adjacent Area, ‘
All equipment and systems gorving rooms whiel louse sources of
odors, fumes, noxious gases, smoke, steam, dust, spray, or other contam-

ination, shall be such as to prevent spreading of any such contamination
to any other oecupied parts of the building,
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8, Final Test Required.

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

Order 58256, Maintenance and Operatibn.

1. Maintenance,

All heating, ventilation, exhanst and air conditioning systems shall bo
maintained in good working order and shall be kept clean and sanitary,

2, Operation,
All heating, ventilation and exhaust systems shall be operaied in ac-
cordance with the requirements of this codo during all periods of ocen-
pancy,

3. Imstructions.

Contraetors shall thoroughly insirnet the operators of heating, ventila-
tion and air eonditioning systems before leaving the job and shall posi
in a conspicuous place, printed instructions for the effieient and practi-
cal operation of the system and equipment, )

SECTION 4, GENERAL REQUIREMENTS FOR CLASSIFIED 0COU-
PANCIES AND AREAS

Order 5840, chupancy Classification.

The various ocenpancies to whieh the provisions of this code apply
shall be classified as follows:

A, Require ventilution on an occupancy basis.
B. Require ventilation on an oceupancy hasis unless otherwise ex-
cmpted.

Y. TRequire exhaust.

D. Require ventilation on the basis of floor area.

. Reguire tempered air supply only.

Note, By ‘ventilatien” is meant a combination of supply and exbhaust,
HSee “Definitions,” order 65810,

The following table indicates the individual classifications of occu-
pancies within the scope of this code, together with the method to he
used in establishing fhe number of persems for whieh ventilation is to
he provided.
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Clagsifi-
Use or Occupancy cation Basis of Capacity
Avenas and THeld Houses A 4 aq. ft. per person. Use

Armoties

Assembly Ialls

Asgylums

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

Bance Halls

Dining Rooms

Dormitories

Factories and Machine Shops

Toundries and Boiler Shops

Funeral Homes, Public Room
Garages .
General Offices

Gymnagiums

Hospitals
Kitchens
Lizhoratories

Laundries

Tiecture Halls
Library Reading Rooms
Library Stack Rooms

Fiocker Rooms
Lodge Halls

Motion Picture Booths

Penal Institutions .
Places of Employment, General
Playrooms

Printing Establishments

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

e
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geated areas only.
Depends on usage.
6 saq. ft. per person.
Dopends on usage.
15 sq. ff. per perzon.

40 sq. ft. per person.
20 aq. ft. per person.
15 gq. f£&. per person,
Seating capaeity plus
6 persoms per allaey,
6 sq. ff. per person.
15 sgq. ft. per person.
6 sq. ft. per person.

Depends on usage.

15 sq. ft. per persen.

15 sg. ft. per persoen,

40 sq, ft. per person.

See (feneral Orders on Dusts,
Fumes, Vapors and Gases.
See (feneral Orders on Dusts,
Tumes, Vapors and Gases,

6 sq. ft. per person,

75 sq. ft. per persom.

6 sq. £4. per person for seated
space. 15 sq. ff. for space not
seated. -
Depends on usage.

25 sq. £t. per person. (See Gon-
eral Orders on Dusts, Fumes,
Vapors and Gases,)

See Goneral Orders on Dusts,
Fumes, Vapors and Gases.

6 sq. ft. per personm.

20 sq. ft. per person.

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

See Building Code.

Depends on usage.

Depends on usage,

18 gq. fi. per person.

Ses General Orders on Dusts,

Fumes, Vapors and Gases,

15 8g. ft. per person.
Basement—20 sq. ft. per per-
01,

tet flr—30 sq. fi. per person.
8nd. flr, and above—60 sq. 4,

per person.

r g
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Classifi-
Use or Occupancy cation Basig of Capacity
(1) Shops and other retail Basement—40 sq. ft. per per-
egtablishments som., .
1st. flr. and ahove—©60 sq. £t
per person.
Safety Deposit Vaults See Places of Employment,
School Auditoriums A 6 sq. ft. per person.
Sehool Clags Rooms A 18 sq.. ft. per person.
School Lecture Rooms A 6 sq. ft. per person.
dehool Project Rooms A 18 sq. ft. per person.
School Study Rooms A {16 sq. ft. per person.
Skating Rinks A 15 sq, £t per person.
Swimming FPools C '
Taverns B 20 sq. i, per person.
Tenement or Apartment Houses| C  [See Building Code,
Kitehens and Toilots
(Two or more families)
Thesatres A |6 sq. ft. per person.
Theatre Lobbies A 6 sq. ft. per person.
Thesitre Lounge Rooms A 15 sq. £t. per persom.
Toilet Rooms ¢ See Building Code, :
Voeational Instruction and A & O 40 sq. ft. per person. See Gen-
Research eral Orders on Dusts, I'umes,
Vapors and Gases.
Wardrobes, Lockers and Cloak C
Rooms

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

These requirements shall apply to all occupancies Hated under Classi-
fieations A and B in order 5840 unless otherwise exempted herein.

2, Air Movement.

The total primary air circulation for all oceupancies in this elassifi-
cation shall not be legs than 30 cubic feet per minute per oceupant, or
6 air changes per hour, The larger of these quantities to govern. See
order 5840 for method to he used in determination of eapaeity.

8, Outgide Air Supply.
The outside air supply during oceupaney shall be not less than 10
cubic feet per minuie per cceupant except as noted in paragraph {4) of
order 5823, or otherwise exempted in this code.

4, Aifr Distribution.

Ali air inlets shall be so loeated, arranged or equipped as to provide
proper distribution of air and to eliminate drafiy conditions within the
cocupied spaee. IMoor registers or grilles are not permitted under any
eonditions, :

5, Moechanical Supply Systems.

Mechanical installations are permifted in all occcupaneies under these

clasgifications. i
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6, Gravity Supply Systems,

Gravity installations arve not permitfed in arenas, armories, laborator-

ies, skating rinks and theatre auwditoriums, lobhies and lounges.

7. Inlet and Outlet Locations,

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

8, Temperature Control.

A.utomabie temperature control shall be provided for all arenas, ar-
niories, assembly halls, banquef balls, gymnasinms, laboratories le(:tm‘e
]ml].s, likrarvy reading and stack rooms, sehool auditoriums, c]ass, lecture
projeet and study rooms, swimming pools, theatre nuditol‘iums’ lohhie;
‘and lounges and voeational instruetion rooms, ,

9, Air Cleanging Devices.

Approved air cleansing deviees shall e installed in econnection with
atl mechanical heating and ventilation systems, execept in garage ocen-
paneies. This requirement applies to hoth outside and recireulated air

10, Recirculation.

J e 5 i
No air contaminated by other than luman oecupaney shall be used for
general reeireulation,

Order 5842, Places of Assembly.
1. Scope.

This elassifieation shall be understood to inelude all oecupancies such
Tas arenas, armories, assembly halls, banquet halls, billiard rooms, howl-
ing alleys, eafeterias, club rooms (for gatlherings), dance halls, ,dining
rooms, gymnasiums, lecture halls, ledge halls, playrooms, restaunrants
school auditoriums, skating rinks and theatres, where persons gn‘thelj'
for cntertainment, instruction or dining purposes.

2. Alr Movement, Supply and Distribution.

jl‘he air movement, supply and distribution for-all ceeupaneies under
this elassifieation shall conferin to the requirements of order 5841, ex-
eept that for anditoriums, gymnasivms and similar oceupancies ]mvijng a
e?iling height in exeess of 20 feet, the air supply shall be based on 6
rm.‘ changes per houry and except further, that for theatres having a
ceiling height in excess of 20 feet the total air supply shall be not legs
than 20 cubic feet per minute per oceupant. ‘ B

3. Stages,

. The .stage in any theatre or mssembly hall, for which a fire eurtain
iz required, shal? be supplied with sufficient air to equalize the air pres-
sure thereat so as to avoid defleeting the eurtain. :

4. Playrooms—Rural Schools,

Oecunancies | . — ; .
ecupancies in this classifieation where used exclusively ns pupils’

(€
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playrooms need only be provided with a positive exhaust direcily from
the occupied area,

B, Alternate Service and Capacity.

Heating and ventilation systems imstalled in so-ealled community
huildings may be arranged for selsctive delivery of the entive service
to either the firgt floor areas or to the hasement foor rreas, if approved
in writing by the Industrial Commission.

Order 5843. Motion Picture Booths,
1, Scope,.
This elassification shall he understood to include all motfion pietuve
hooths other than portable hooths,

2, Exhaust Ventilation.

Tumes, gases and other harmful contamination shall be effeetively re-
maved by mechanieal exhaust ventilation divectly from their source,
ineluding projectors, spotlights, stereopticons and similar equipment;
and discharged to the outside air or to an approved disposal system. A
single exhaust system, ineluding the exhaust unit and connecting ducts,
shall be arranged to serve all the sources of harmful contamination in-a
booth or area, 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, as measured by
a U-tube or equivalent device.

3, Air Supply.

In every booth or reom which is yequired to have mechanical exhanst
ventilation, provision shall he made for a supply of fresh tempered air
to replace the vitiated air exhausted, The supply of air to a hooth or
room ghall be accomplished in one of, or by a combination of, the fol-
lowing methods:

(a) The ventilation system for the huilding may be arranged to
supply air for the beoth or reem if the inlet opening is proteeted
with an approved shutter having quick acting fusible links, or other
approved heat release devices, which will antomatically and quiekly
olose the inlet opening simultancously with the openings in the
front of the hooth,

(b) A separabe gupply system, such as a unit ventilator, if the
equipment is arranged so that the air supply will be sfopped awto-
matieally and simultaneously with the closing of the openings in
the front of the boeth.

(e) Gravity intake, from a sonvee of outside air, arranged so
that the air will be properly tempered before it reaches the hooth
or room,

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

suditorium or other space adjoining the booth. ‘
Note. For reilef outlets in nddition to exbhaust ventilation, see order 5645

of the Building Code issued by the Industrinl Cenmmlssion,
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Order 5844, Places of Assembly for Worship.
1, Scope.

This classification shall he understood to mean and include anditor-
iumns, goctal assembly rooms, Sunday school rooms, and similar areas
which are contained in ehurches or houses of worship. It shall also in-
clude chapels used in-connection with funeral komes, as well ag those in
Parochial schools, convents and similar oecupancies.

2. Air Movement, Supply and Distribution.

The air movement, supply and distribution for alt oecupancies under

this classification shall eonform to the requirements of order 5841, ex-
eept that no ventilation will be requived where the total window sash
area is more than 10 per cent of the floor aves and the total outdoor
openings there through are more than 2 per cent of the floor area of the
oceupancy to be served, execept that for funeral homes the required
window opening shall be more thar 5 per eent of the floor arves, Where
such ventilation is not required, the window srea and outdoor openings
shall preferably be all above grade. No window or vutdoor opening
below grade will be considered unless there is a clear space outside of the
windows having a width of at least 1% times the distance below grade
at the bottom of the window,
Note. By width is meant the horizenta! disiance measured at right angles
to ithe plane of the window,
3. Alternate Service and Uapacity. )
Meating and ventilation systems instalied in ocenpied areas of this

class may be arranged for selective delivery of the entire service to
either the auditorium floor area or to the basement floor ares.

Order 5845, Schooals,
1, Scope.
This elassification shall be understood to include class, recitation,
study, lecture and projeet rooms in all school and college buildings, and

stmilar arveas used for edueational purposes, as well ps all library read-
ing rooms. (See also order 5842.)

2, Air Movement and Supply.

The air movemeént and supply for all oceupancies under this elagsifi-
cation shall conform to the requirements of order 5841, For corridors
and halls used in eonjunciion with oecupied aress of this clags, the air

supply shall not be less than 10 eubie feet per minnte per lineal foot of )

corridor or hall,

3. Alternate Servics and Capacity.

The capacity of heating and ventilation systems installed in school
buildings having not more than 2 eclass rooms, may be based npon serv-
ice to elass room floors enly; provided that where basement apparatus
is used, appropriate arrangement shall be made for alternate service to
basement areas if used for oceupaney. ‘

o
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For ventilation where spray coating is done, see General Orders on
Spray Coating issned hy the Industrial Commission.

Order 5868, Places of Employment.
1. Scope,

This clagsification shall be understood to include all places of em-
ployment not elassified elsewhere in this code,

2. Ailr Movement, Supply and Distribution,

The air movement, supply and distribution for all oceupied areas un-
der this elassifieation shall conform to ihe requirements of order 5841:

(A) Whero the available floor spaecs 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 he present in the air in
sufficient quantities to obstruct the vision, or to be irritating or in-
Jurious to the health, safety or welfare of employes and frequent-
oT8; or

(C) Where industrial poisons are to he used, stored, or handled,
or would otherwise be present in the breathing zone.

3. Speelal Exhaust Systems Required,

Special exhaust systems shall be provided and operated at all sourcos
of harmful eontamination 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 understoed to include rooms in hospitals,
asylams, dormibory buildings and similar occupancies, equipped with
nmore than fwo beds, :

2. Alr Movement, Supply and Distribution.

The air movement, supply and distribution for all oececupancies under
this classification shall eonform to the requirements of order 5841 wn-
less the window sash area is more than 10 per cent of the floor area and
the ountdoor opening there through is more than 5 per cent of the floor
area. Where an outside air supply is not required the window nrea and
outdoor opening shall preferably be all above grade. No window or out-

“door opening below prade will be considered unless there s a elear

space outside of the windows baving a width of at least 134 times the

" distanee below grade at the bottom of the window.

Note, By .width 1s meant the horizontal distance messured at right an-
gles to the plane of the window.
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Order 5855. Penal Institutions and Places of Detention,
1, Scope,

This classification shall he understood to mean and inelude areas of
cemtpulsory oceupancey, corridors and stajr halls, in penal institutions,
asylums and places of detention.

2. Aly Movement, Supply and Digtribution,

The ajr movement, supply and distribution for all occupancies under
this elassification shall he aceomplishred by mechanienl meang and shall
conform te the roquiroments of order 5841, Ty general, exhaust ventila-
tion shall be throngh the corriders.

3 Overnight Lock-Ups.

Where ceils are Provided for not more thap 6 oecupants for purposes
of overnight detention only, ventilation will be aceepted without a
tempared fresh air supply, providing the window sash area direct to the
cells is equal to, or greater than, 10 per eent of the floor area.

SECTION 5. HEATING AND VENTILATION EQUIPMENT,

Order 5860. Outside Air Intakes.

1, Location,

All outside air intakes shall be loeated as far pg possible from ehim-
neyd and vent outlets, but this distance shall in no eage be less than
20 feet: I'resh air intakes for all gravity heating systems and all gray-
ity wventilation systems shall be located on the side, or sides, of the
building exposed to the prevailing winds,

2. Height Ahove Grade,

All outside air intakeg shall be located not less than 2 feet ahove the
outside grade and above roofs and similar areas. ’
3, Secreens.

All ontside air intakes shall be suitably sereenad.

4. Weather Protection,

ATl outside air intakes shall be suitably protected against wenther
and water,

5. Aceessibility ang Cleanliness,

All outside air intakoes shall be made and maintained easily accessi-

ble for eleaning, and shall be kept elean and sanitary in use through-
out the eireuit to the heater. '

6. Size and Opening for Intakes,
Consult order 5869 tor altowalile v

eloeities to he wused in the design
of outside air intakes,

-

_,». wI
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Order 5861. Air Purification Apparatus.

1. General,

The construetion, design and control of all air puriﬁcatlou. apparatus
shall be sueh as te insure consistent maintenanee and operation.

v 2, Air Washers. o '

Dirty water shall not be recireulated through sprays aﬂe(.ztlng 1111:
used for ventilation purposes, and not less than 20 por (‘,e]llt of air *.Yashez
water used shall be renewed during eaech day of op.eratzon exclusive of
make-up water; and the reservoir shall be emptied and tho.roughly
cleancd and refilled with fresh water after each week of operation,

Order 5862, Heaters,

1. Arrangement, '
‘Where more than one heater is required, or provided, for service to
the same piping or duct system, or group of systems, they shall be set
in battery form and shall be cross connected so that 'any one may he
used ‘alone, or any combination of them may be used simultaneously.

Order 5863. Boilers.

1. General, . '

The construetion, equipment, eonnections, ete., of all bmllm's installed

hereunder shall comply in every way with the Boiler Code issued by the
ludustrial Commission.

-

2. Rating, .
ATl low pressure heating boilers shall be of cap.acities as 1'e([1’m=ed.h§:
the American Society of Heating and VentilatU}g Eng.vmeers ?301!91
Code, or the Net T.oad Recommendations for Heating Bo}lm;s as 1sslj\ed
by the Heating, Piping and Air Conditioning Contractors’ National Ag-
sociation,

Order 6864, Furnaces.

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

2, CGravity Systems. '

All furnaees shall be located so that the air supply eiveuits 1endmg' to

and from them will be as short and direct as practieable. 'I‘.hc ‘outs?de

air inlets to furnace air-ways shall be such as will insare distributbion

of air fo relatively unheated peortions of the furnace proper and thr(lmglv

out the furnace air-ways. The top of such inlets shall not be higher
than 2 inches below the top of the grates. .
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Order 5865, Jacketed Stoves,

1. Where Permitted.

The installation of jacketed stoves or eabinet keators shall be eon-
sidered permissible for schools having no basement or sub-floor heater
spaces; alse for portable schools and for other sreas having a gross floor
area not greater than 1200 square feet, and for temporary installations
elsewhere, provided written permission for the latter is granted by the
Industrial Commission.

2, Location.

A1l jacketed stoves and heaters shall be loeated in that portion of the
gchoolroom most exposed to eold weather, usually the novthwest portion.
They shalt be set well elear 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 leaters shall be con-
structed se as to shield adjacent occcupants from undue radiant heat.
The clear air space between shield and stove shall average 6 inehes and
the shields themselves are to extend well above and below all heat ra-
dintion surfaces of stoves, but in no case more than 12 inches clear of
the floor,

4, Outgide Air Intake,

(a) Dvery 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
heater casing and air-way to preveni cold air from spreading over the
floor, and to insure proper contact of the air with heater surfaces,
Under-floor ducts are not permitied,

(b} The arca of the outside air duet shall not be less than 0.25 squave
inehes per square foot of floor area.

B. Vents,

(a) Vent outlets in rooms served by jacketed stoves and heaters
ghall be loeated at the floor line and not less than G feet from the heafer
casing.

(b) The area of auxiliary meial ven$ flues nsed in eonneciion 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 flue and outlet duet may be combined, pro-
vided that the free avea of the vent duet shall not be less than 144
sguare inckes,

Order 5866, Stack Heaters,

1. Minimum Grate Area,
The grate areas of stack heaters ghall be not less than 30 square in-
ches for each 1000 cubie feet per minute air supply required for the
rooms gerved, but in no case less than 50 square inches,
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2. Location in Flue, ‘
Stack heaters shall be located so that the vertieal eenter lines of
heaters and flues will coincide, wherever possible.
3. Diaphragm Reguired.

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

4, Accessibility.

Btack heaters shall be arranged ecnveniently aceessible from the fur-
nace firing space.

e

Order 5867. Chimneys.

1. Height and Effective Area,

Chimneys and smoke flues shall be of ample eﬂectlve area and height
for the caleulated maximum duty, and shall inelude guffieient additional
height to ecompensate for:

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

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

(I}) suech further heights as may be necessary to extend above
high point of building served and as mueh higher as may he neces-
sary to attain free wind action at top.
.. Note. Recommended actual sizes and heights of chimneys for hand fring
.are listed in the following lable. For rectangular chimney areas divide cir-

cular aren. by 0.80. In rectangular chimneys the Bong aside of cross section
should not be greater than 1.6 times the short side.
Bldg. Less B.t.u. per Hr.

Size Diam, In. Helght, Feet

10 ) 116,000
12 35 192,000
16 40 384,000
18 45 160,000
20 59 614,000
23 b5 364,000
22 £0 1,066,000
5[ 74 13 1,155,000
24 56 1,225,000
4 26 66 1,674,000
: 28 66 1,844,000
j{. 30 70 2,304,000
a3 0! 3,072,000
34 80 3,648,000
84 50 4,032,000
3z 90 5,000,000
40 106 6,528,000

For dlrect fired warm air furnaces the chlmney capacily above may be.
reduced& 20 per cent.
Chimmney heighis are mensureqd from primary grate level X
Chimney sizes for oil, stoker and gas fring, alao for sizes other than listed
shall be fn accordance with zccapted standards,
B Breeching Details. Smoke pipes should preferably slope upward at least
} one inch per feof and ghould be made of not legs than 16 gauge metal full
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slze of total s;make collar areas connected thereto, with 20 per cent excess
area for simoke pipes or breeching more than 10 feel long.

Chimney Height Allowances for Breeching Resistance. To afiset friction
and draft losses in smoke pipes or breechings, the normal chimney helghts
should be increased one fool for each 5 feet lenglh of horizenial smoke pipe
in excess of 10 feet, and b feet of chimney height for each 90 degree turn,
horizontal or vertical, in smoke pipe or bresching between heater smolke
collar and the chimney, but net including the turn where smoke pipe enters
the chimney. These firures are intended for smoke pipe 20 per cent larger
than the required area of chimney. It the smoke pipo is made equal to the
required area of chimney, the foregoing figures should be increased 20 per
cent.

2, Smooth Inside,

Chimneys shall be econstructed substantially, truc and plumb, and

shall be tight and smooth inside,
Note., See also order 6218 of the Building Code, issued by the Indusirial
Commission, for general construction reguirements,

3. SBmoke Flues in Vent Flues.

All gmoke flues used for the purpoese of aspirating effeet in vent flues,
shall he securely stayed and supported at the eenters of the vent flues,
shall be made tight at all joints and ghall extend not less than 8 inches
above the vent flue. Where such flues are 12 inches or less in diameter,
they shall he made of substantial cast iron. Where such flues arve more
than 12 inches in diameter they may he constructed of steel plate not
less than 14 gauge in thickness,

4, Clean-Omts,

Al ehimneys and flues shall be previﬂcd with substantial and adequate
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 snd size and shall
be scleeted on a basis of performance against the resistance of the sys-
tem as installed. All fans shall e rated in accordance with the lates$
standard test rvequirements for fans and Dblowers as adopted by the
American Soeiety of Heating and Ventilating Engineers.

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

be objeeticnahle, shall be located and set, and shall be of such type and -

outlet velocity in praectical use, that reasonably guiet operation is
assured,

Note. This order will ba understood to prohibit the use of unit heaters
and other equipment with & similar degree of noise in occupied areas where
sich noise would be aobjectionable.

3. Engine Out of Air-Ways. )

Exposed engines and similar notive power and apparatus, except
electric motors in self-comtained ventilating units, shall be kept out of

e R i
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air-ways, Electric motors for fan drives may be loeated 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 whenevel' possi-
ble. Where this is jmpossible, provision should be made for outside diling
and for aceess to the bearings for inspection,

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

FFurnace installations not equipped with antomatie fan control from
honnet femperature shall he equipped with automatic gravity by-passes )
so 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 unrestrieted flow of air,
with long sweep or turning vanes, In gravity systems all duets shall he
as direet as possible-and heat ducts shall have a rise of not less than
one inch per foot in the direciion of flow.

2, Air Velocities,

TFor tho purpose of caleculation and design the veloecities in any air-
ways shall not in gemeral cxeeed the following limits; exeept that for
mechanieal systems these velocities may be exceeded where properly de-
signed in accordance with the best accepted engineering practics and
satisfactory data submitted thereon.

Part of Bystem

Meechanical System Gravity System

1. Intake Opening 1000 1, P. M, 300 P, P, M,
2. Blast Coils (Steam} 1000 F, P. AL,
(Net free area)

3. Trunk Duets 1200 I°, P, M. - 300 B, P, M,
4, DBranch Ducts 750 I, P. M, 250 T, P, M.
5. Vertiéal Inlet Flues 500 ¥, P, M, 300 F, P. M,
6. Vertical Vent Flues 500 T P. M, 250 . P, M.
7. Return Air Flues 800 . P M, 250 B, P, M.
&, Roof Ventilators 500 F. P, M, 300 7, P, M,
9. Inlets and Outlets age I, P. M,

{Net free area)

3. Use.

All duects and air-ways shall be used only for the transmission of air,
and shall not be designed or used for any other purpose.

4, Umnderground Air Supply Ducts,

Undérground duets shall not De considered permissible for eonveying
air supply, including return and ouiside air, uniess they are construeted
and equipped as follows:

(A) Thoroughly waterproof;

(B) -Provided with ample free drainage to a lower room of the
building so that no water may stand anywhere in the duets;

{C) Without direet sewer connections;
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(D) Not less than 8 feet in the clear vertically and 214 feet
horizontally; exeept that branch underground ducts not morve than
16 feet in length may be reduced to 2 feet in the elear vertically
and horizontally if the top of the braneh duct iz flusk with the top
of the main duct, and the drainage pitch of the branch duct is not
less than one ineh in 8 feet toward the main dwuet;

(E) Provided with appropriate access for inspection and clean-
ing werviee.

5, Construction.

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

No ducts ghall be lined with any material whiech will support combus
tion or which will present a rough surface to the flow of air.

Note. For construetien and profection of hot air pipes, registers, and hot

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

Conimission.

6. Sheet Metal Piping.

The gauges and constraction of sheet 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, B, standard sheet metal gauges shall bhe
considered the minimum for the construction of duets and flues.

Round Ducts Rectangular Ducts
Diam. in Inches Gauge Width in Inches Gauge
1—19 26 4—18 26
2029 24 19—30 24
3039 22 31—60 22
40-—49 20 61—96 20
50 & ahove 18 " 97 & above 18

For lining purposes, not less than 28 gauge

All reetangular dunets having one dimension over 18 inches shall he
. construeted with standing seams, or angles, not more than 3% inches on
centers and shall be cross broken diagonally to stiffen the sheets. When
this construetion eannot be obtained the sheet metal in the ducts or flues
shall be at least one gauge heavier than speeified in the table above.

All ducts with one dimension over 90 ineles shall be reinforeed with
angles of proper sizes. '

Plenum chambers and fan rig housings shall be construeted of not less
than 20 gange metal and shall e’ Feinforeed with standing seams or
angles. .

Ducts used in eonneetion with kitchen ranges, ete., where greasy fumes
are exhausied shiall be construeted of not less than 20 gauge metal and
ahall be provided with a damper arranged to elose automatieally in ease
of fire, :
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7. Gravity Outlet Ducts.

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

8. Ingulation of Ducts.
Where heat supply ducts are so logated or exposed so as to be subjeet
to excessive or undesirable heat losses, they shall he eovered with not
less than 3% inch of suitable insulating material.

9, Separate Vent Ducts.

Vent duets shall not be combined anywhere between room vent apen-
ings and gathering chambers or outside atmosphere unless direet-con-
nected to an exhaust fan. However, gravity vent ducts serving similar
oceupaney clagsifications may be combined immediately below the point
of final delivery to the outside atmosphere, such as at the base of a roof
ventilator,

Note. Wheraver exhaust or veni ducty are installed leading to the outside
atmosphere, provision shouid be made for condensation,

10. Termination of Outlet Ducts.

- Outlet duets used in conjunetion with meehanieal ventilation system
inlets may terminate in air tight incombustible gathering chambers,
which may be the general attic space if the attic floor ig fireproof and
smoothly finished.  Such duets shall terminate in incombustible 90 de-
gree clbows with horizental euntlets at least onc diameter in length, not
less than 2 inehes above the attie floor.

11, Vent Duects, Horizontal Run in Gravity Systems,

florizontal runs in vent ducts of gravity ventilation systems shall be
avoided wherever possible, and maximum praeticable inelnation shall
be provided in all cases. Where horizontal runs are unavoeidable they
shall be not less than 20 per cent larger in free area than the required
area of the connected vertical runs. In no ease, however, shall tho hori-
#zontal run exeeed 30 per cent of the vortical run, unless conneeted to an
exhauat fan, -

12, Vent Ducts Above Roof.

Final delivery of all vent circuits shall be protected from weather,
ard shall be 8o locatod and constructed as to prevent comtamination of
alr 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 b870. Volume Dampers and Defléctors.

Necessary volume dampers, splitters and defieetors, shall he provided
for all ducts to permit accurate balaneing of the system, ana sueh
dampers, splitters and deflectors shall be properly set aceording to me-
tered tests of the system, and shall then be securely locked in place or
otherwise made reasonably meddleproof.
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Order 5871, Inlets and Outlets,

1, Number and Arra;ngements.

The capacity, number and arrangement of islets and outlets shall be
such as fo insure a uniform distribution of air throughout the areas
served during all periods of ceeunpaney.

2, Elevator Shafts and Stair Wells,

Elevator and stair shafts shall not be considered or nsed for ventila-
tion purposes nor shall they be allowed to interfere with the effoctive-
ness of installations hereunder,

Note. See also Blevater Code issued by the Industrial Commission.

3, Inlets and Outlets for Gravity Systems,

Gravity inlets and outlets shail he suitably arranged in room walls in
sueh a manner as to use every possible natural advantage to provide
proper and effective air movement and distribution,

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

4, Inlet Grilles or Diffusers Required.

All inlets, except ontdoor openings, shall be equipped with suitable
grilles or devices, which promote uniform distribution of air

5. Heat, Smoke, Gas and Odor Removal.

Where ventilation involves removal of heat or smoke, or relatively
light gas or odor, upward vemtilation shall be provided swherever prae-
ticable, Where normal upward ventilation is impraecticable appropriatc
auxiliary outlets shall be provided in, at, or near the ceiling. Where
remeoval of relatively heavy air, gas, or odor, or other substances is simi-
larly invelved, the outlets therefor shall be at or near the floor.

6. Corridor Ventilation,

Air from occupied areas uneontaminated by other than hwman oeceu-
paney may be discharged into ecorridors and the latter vented threugh
auxiliary spaces such as built-in lockers, toilet rooms, ete. Provided,
however, that where the vent eapacity of such auxiliary spaces is in-
sufficient, additional direet vent flues shall he installed.

In cases of multiple story buildings each floor shall be independentiy

vented.

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

Order 5872, Direct Radiation,

1. Radiators Recessed or BElevated,

Direct radiation installed in gymnasiums, playrooms, auditoriums and
similar occupied areas shall be fully recessed and protected, or elevated

o

HeaTing, VENTILATION aND AR ConpirioNing Cons 37

not less than 7 feet above the floor, Radiators in passageways and eor-
ridors shall not project into the minimmm width required by the Build-
ing Code.

2. S8hields Required,

Direct radiators and other sources of radiant heat, installed within
214 feet of fixed seats shall be provided with suitable insulated shields
econstructed and arranged to effect convective air currents and at the
same time protect the adjacent oceupants from direct radiant heat. In
general, sueh shields shall be not less than 6 inches abovs the floor nor
more than 4 inches further from the floor than the hottom of the radia-
tor,

Order 5873. Humidifiers.

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

2. Capacity,

Humidifiers shall be caleulated and maintained on the basis of mot
less than 30 per cent relative humidity, measured at 70 degrees Falren-
heit for total air supply, unless otherwise approved by fhe Industrial
Commission.

5. Autcmatie Control.
Where humidit;y is supplied, proper aufomatic contrel must be pro-
vided. )

Nete. Where evaporating pans in a furnace are used, constant level float
deyices are acceptable for this purppse.

Order 5874, Piping.

1, Pipe Sizes and Arrangement.

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

¢

2, Expansion and Contraction.
Appropriate anehors, expansion swings or joints, supports and similar
trade cssentials shall be provided in every plping systen.
3. Pipe Insulation.

Where steam and het water supply, and return piping pass through
oceupied aveas where their heat emission might be ohjeetionable or
where suech piping is subjected to the danger of freezing, it shall be
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properly covered with not less than onc ineh of suitable insulating
material.

See the Building Cede issued by the Industrial Commission for addi-
tional requirements.

Order 5875. Refrigerants.”
1. Bcope.

This order covers the use of refrigerants in heat trausfer apparatus
for temperature reduction or dehumidifieation as a funetion of air con-
ditioning of oeccupied arcas.

NWote, For regulations covering refrigerating machi.nery, condensars, pres-
sule tests, machinery roomn enclosures, efc., gee the Refrigeration (lode angd
the Ruilding Code issued by the Industrial Commission.

2, Classification of Refrigerants.

Refrigerants used in eonnection with this code shall be classified as
follows:

Class T. Non-toxic and non-inflammable refrigerants. Included in
this list are:

Water or Water Vapor..cciicecnceneen 11, O

Carhon Dioxide... R 00
chhlulodlﬁuulmnethane e AL By
Diehlorotetrafluoroethane e Cl, Ty Fooes

Clags II. Relatively non-toxic and non-inflammable refrigerants hav-

ing a sufficiently high boiling point te prevent rapid evaporation in
event of release. Included in this list are:

Dicklorethylene....

Mathylene O]zlonde "
Monofluorotrichlor Dmethane
Trichlorotrifluoreethane. .........ocooooereecvieeeeeeeeen N

flagg TIT. Trritant and flammable refrigerants, Included in this lish

are:
C#%  Ammonia... N H;
Ml;_," “=Moethyl Chloudu oo SSURUURUUUURU © S = PO ¢ |
o o Bthyl Bromide..oonn et C. H; Br
. N

3. TUses, Where Permitted.
Onty the refrigerants ineluded in Class I may be used for cooling air
&
apparatus.

Refrigerants ineluded in Classes I and IL may be used for the pur-
pose of cooling water to be civeulated through air washers,

Refrigerants included in Classes I, IT and III may be used for the
purpose of cooling brine or water in a closed system where such brine or
water ks not eirculated directly through the air to be conditioned.

# Dby direet expansion or eireulation in coils or extended surface cooling
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4. Refrigerants Prohibited,

The following toxic and inflammable refrigerants shall not be used

for air conditioning purposes:

BUbADE oot enne U, Hy
Iso Butane .G, Hy,
Propane.. O Hy
Ethane.... .0 H,
Ethyl Chioride.. ¢, H; Cl1

. Methyl Bromide.....cmenn. ¢ H, Br
Methyl Formate . U H, O,
Sulphur Dioxide..ee e esrrse e Oy
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Accident Prevention, 5821
Adequacy of Design, 5822
Air Cleansing Devices, 5841
Adr Conditioning, Definition, 5300
Adr Distribution, 5841
Alr Movement Required, 5841
Air Supply, Definition, 5800
Air Supply, General Reguirements:
Uneontaminated: Souree, 5823
Maximum Imlet Temperature, 5823
Control, 5823
Ajr Quantity, 6823
Aijr Washers, 5861
Alternate Service and Capaeity, Where Permitted, 5842, 5844, 5845
Approval of Plans and Specifications, 5320
Approval of Changes in Plans, 5320
Avrenas: s
Classifieation and Capacity, 5840 ' '
Air Movement, Supply and Distribution, 5842
Armories:
Claggifieation and Capaeity, 5840
Ajr Movement, Supply and Distribution, 5842
Asgsembly Halls:
(assification and Capacity, 5840
Alr Movement, SBupply and Distribution, 5842
Asgylums:
Clagsification and Capacity, 5840
Air Movement, Supply and Distribution, 5854, 5855
Banquet Halls: '
Classifieation and Capaeity, 5840
Aiy Movement, Supply and Distribution, 5842
Basis for Heating Caleulations, 5822
Barber Sheps:
(lassifieation and Capacity, 5840
Aly Movemeni, Supply and Distribution, 5851
Bath Rooms:
Classification, 5840
Minimum Atr Movement, 5818
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Separate Exhaust Systems, 5848

Ventilation Required, 53848
Beauty Parlors:

Classification and Capacity, 5840

Air Movement, Supply and Distribution, 5851
Billiard Rooms: :

Clagsification and Capaecity, 5840

Air Movement, Supply and Distribution, 5842
Blowers:

Engine Out of Alr-Ways, 5368

Gravity By-Pass Required, 5868

Quiet Operation, 5868 .

Type and Capacity, 5368
Boilers:

General Requirement, 5863

Rating, 5863
Bowling Alleys:

Classifieation and Capacity, 5840

Air Movement, Supply and Disiribution, 5842
Brokerage Bosard Rooms:

Classification and Capacity, 5840

Air Movement, Supply and Distribution, 5851
Cafeterias:

Classification and Capaeity, 5840

Ajr Movement, Supply and Distribution, 5848
Capacity and Arrangement of Installations, 5822

Churches and Chapels, (See Places of Assembly for Worship)

Chimneys:
Height and Effective Avea, 5867
Clean-Outs, 5867
Smoke Flues in Vent Flues, 5867
Smooth Inside, 5867
Class Rooms, (See School Rooms)
Cloak Rooms, (See Wardrobes)
Club Rooms:
Classification and Capacity, 5840
Air Movement, Supply and Distribution, §842
Contamination of Adjacent Arens, 5824
Controls, 5823, 5841
Corridora:
Ajr Movement and Supply (Schools), 5845
Corridor Ventilation, 5871
Penal Institutions and Places of Detention, 5855
Danee Halls:
Clagsification and Capacity, 5840
Air Movement, Supply and Distribution, 5842
Data Required, 5820
Definitions, 5510
Deflectors, 5870
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Design:
Plans, Specifications and Data, 5820
General Requirements for, 5822
Dining Rooms, (See Banquet Halls)
Domestic Science Rooms, {(See Vocational Instruction Rooms)
Dormitories:
Classification and Capaeity, 5840
Air Movement, Supply and Digtribution, 5854
Duet, Definition, 5800
Ducts:
-Air Velocities, 5868
Construetion, 5869
Design, G869
Gauges Required, 5869
Gravity Outlet, 5869
Horizontal Rung, 5869
Insulation, 5869
Metal Pructs 5869
Beparate Vent Duets, 5868
Termination of Outlet Duets, 5869
Underground Duects, 5869
Uses, 5869
Vent Ducts Ahove Roof, 5869
¥Exhaust System of Ventilation, Definition, 5810
Exhaust Bystems:
Clean Digeharge Requived, 5824
Motion Pieture Booths, 5843
Separate Systems Requived, 5846, 5548, 5849
Tempered Air Supply, 5824
Where Reguired, 5824, 5846, 5853
Existing Buildings, Application, 5800
Extsting Building, Definition, 5810
Factories: {See Places of Employment, 5858)
Clagsification, 5840
Fans:
Gravity By-Pasg, 5868
Loecation, 5868
Quict Operation, 5868
Type and Capacity, 5868
Final Tests, 5824
TFire Protection, 5821
Toundries: (See Places of Employment, 5853)
Classifieation, 5840
Fundamental Pata Required, 5820
Funeral Homes: (See Places of Assembly for Worship, 5844)
Classification, 5840

Furnaces: .
TFan-Furnace Installations, 5864 g;*}\
ool
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Gravity By-Pass, 5868
Gravity Systems, 5864
Garages:
Air Supply, 5852
Classification, 5840
General Requirements, 5852
Repair Areas, 5852
Scope of Requirements, 5852
Storage Arems, 5852
General Offices: )
" Ajr Movement, Supply and Distribution, 5850
(assifieation and Capacity, 5840
Gravity Direct-Indirect Systems Prohibited, 5824
Gravity Outlet Ducts, 5869
Gravity Supply Systems, Where Prohibited, 5841
Gravity System of Ventilation, Definition, 5810
Gymnasiums:
Air Movement, Supply and Distribuiion, 5842
Classification and Capacity, 584¢
Heat Loss Caleulations Required, 5820
Heaters, Connection in Battery Form, 5862
Heating Caleulations, Basis of, 5822
Heating Surface, Definition, 5810
Heating System, Definition, 5810
Hospitals:
Air Movement, Supply and Distribution, 5854
Classification, 5840
Humidifiers:
Automatic Contrel, 5873
Capacity, 5873
Loeation, 5873
Inlet, Definition, 5810
Inlets:
Elevator Shafts and Stairwells, 5871
Floor Intets Prohibited, 5841
Gravity Bystems, 5871
Grilles or Diffusers Required, 5871
Lockers, 5871
Number and Arrangement, 5871
Tulet. Air Temperature, 5823
Instruetions for Operation, 5825
Insulation of Duets, 5869
Insulation of Fipes, 5874
Jacketed Stoves:
T.oéation, 5865
Outside Air Intake, 5865
Shields, 5885 ‘
Vents, 5865
Where Permitted, 5865

43




44 InpEx

Jails: (See Penal Institutions)
Kitchens: .
- Classification, 5840
Tixhaust Ventilation Required, 5849
Hoods, 5849
Minimam Air Movement, 5849
Scope, 5849
Separate Exhaust Systems, 584%
Laboratories:
Classification and Capacity, 5840
Commercial {See Places of Employment, 5853}
Instruction and Research, 5846
Laundries:
Classification, 5840
Special Exhaust Systems (See Places of Employment, 5353)
Liecture Halls:
Air Movement, Supply and Distribution, 5842
Classification and Capaeity, 5840
Library Reading Rooms:
Air Movement and Supply, 5845
Classification and Capacity, 5840
Library Stack Rooms, Clagsifieation, 5840
L.ocker Rooms:
Classifieation, 5840
Combination Rooms, 5847
In Conjunction with Bath and Swimming Rooms, 5847
Minimum Air Movement, 5847
Scope, 5847
Ventilation Required, 5847
Liodge Rooms:
Air Movement, Supply and T¥stribution, 5842
Classifieation and Capacity, 5840
Maintenance and Operation, 5825
Mechanical Supply Systems, Where Permitted, 5841
Mechaniez] System of Ventilation, Definition, 5810
Motion Picture Booths:
Air Bupply, 5843
Classification, 5840
Exhaust Ventilation, 5843
Scope, 5843 ’
New Buildings, Application of Code, 5800
New Buiiding, Definition, 5810
Oceupancy Classifications, 5840
Oceupied Aren, Defirition, 5810
Oftices, (See General Offices)

Operation of Systems, 5525
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Outlets:
Elevator Shafts and Stairwells Prohibited, 5871
Gravity Systems, 5871
Heat, Bmoke, Gas and Odor Remaval, 5871
Location, 5841
Number and Arrangement, 5871

Outlet, Definition, 5810

Outlet Ducts, Texmination, 5869

Outdeor 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
Sereeny, 5860
Size of Openings, 5860

Outside Air Supply, 5841

Overnight Loek-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 Contraction, 5874
Insulation, 5874
Sizes and Arrangement, 5874

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

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

Places of Employment:
Air Movement, Supply and Distribution, 5853
Classification, 5840
Seope, 5853
Special Exhaust Systems Required, 5853
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Places of Voeational Instruction and Research:
Air Movement and Supply, 5846
Clagsification and Capacity, 5840
Seope, 5846
Separate Exhaust Systema, 5846
Special Ventilation, 5848

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 Schoeols, 5842

Printing Establishments, Clagsification, 5340

Public Building, Statute Definition, 5800

Radiation, Direet:

Recessed or Elevated, Where Reguired, 5872
Shields Required, 5872
Recil'culatinn, 4841

Refrigerants:
Classifieation, 5875
Refrigerants Prohibited, 5875
Sceope, 5875
Uses, Where Permitted, 5875
Restaurants: .
Ajr Movement, Supply and Distribution, 5842
Classifieation and Capacity, 5840
Retail Establishments:
Air Movement, Supply and Distribution, 5851
Classification and Capacity, 5340
Beope, 5351
Safety Deposit Vaults:
Classification, 5840
Sehool Aunditoriums:
Air Movement, Supply and Distribution, 5842
Clagsifieation and Capacity, 5840
Bchool Rooms:
Ajr Movement and Supply, 5845
Alternate Service and Capaeity, 5845
Classifieation and Capacity, 5840
SBeope, 5845

School Shops (See Places for Vocational Instruetion and Research)

A
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Skating Rinks:
Air Movement, Supply and Distribution, 5842
Clagsification and Capaeity, 5840
Specifieations:
Information Required, 5820
Submission for Approval, 5820
Stack Heaters:
Accessibility, 5866
Diaphragm Required, 5866
Logation in Flue, 5366
Minimum Grate Ares, 5866
Stair Wells, Not Used for Ventilating Purpeses, 5871
Sunday School Rooms, (See Places of Assembly for Worship)
Swimming Pools:
Classification, 5840
Minimum Air Movement, 5848
Separate Exhaust Systems, 5848
Ventilation Required, 5848
Taverns:
Adr Movement, Supply and Distribution, 5840
Classification and Capacity, 5851 -
Temperature Control, 5841
Temperature, Dry Bulb Required, 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
Classification and Capaeity, 5840
Theatre Lounge Rooms:
Air Movement, Supply and Distribution, 5842
Clagsification and Capacity, 5840
Totlet Rooms:
Classification, 5840
Minimum Air Movement, 5848
Seope, 5848
Separate Exhaust Systems, 5848
Ventilation Required, 58438

 Velocities of Air, 5869

Ventilation, Definition, 5810
Ventilation System, Definition, 5818
Ventilation Syatems Required, 5824
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Vocational Instruction Rooms:
Air Movement and Supply, 5846
Classification and Capaeity, 5840
Scope, 5846 .
Separate Tixhaust systenis, 5346
Special Ventilation, 5846
Volume Dampers, 5870
Wardrobes:
Classification, 5840 e
Combination Rooms, 5847
Minimum Air Movement, 5847
Seope, 5847
Ventilation Required, 5847
Wards:
Air Movement, Supply and Distribution, 5854
Scope, 58564




