VENTILATION REQUIREMENTS FOR NAIL SPECIALTY SERVICES
GUIDANCE DOCUMENT FOR CONTRACTORS AND DESIGN PROFESSIONALS

Introduction

The New York State, Department of State has adopted a new regulation that requires all
businesses which offer nail services to install ventilation that complies with at least the
mechanical ventilation standards for nail salons that were issued as part of the 2015 International
Mechanical Code (“2015 IMC”). A copy of the relevant 2015 IMC provisions is included of
Appendix A These standards have been incorporated into the New York State Uniform Fire
Prevention and Building Code. The regulations require all existing businesses that provide nail
services to meet the ventilation standards by calendar year 2021. All new businesses that are
applying for a license on or after October 3, 2016, will need to comply with these same
requirements by the time the business opens.

The ventilation standards require that businesses provide sufficient ventilation, including
outdoor air and exhaust air, so that harmful contaminates, fumes and particles can be exhausted
away from clients and workers. The regulations also require that businesses have a local exhaust
system (a.k.a. source capture system) at each manicure and pedicure nail station to remove
harmful substances at their source.

This document is intended to provide a contractor and design professional sufficient information
to properly offer, design, and install a system that meets the ventilation requirements found
within the regulations and the 2015 IMC. Examples of plans which comply with 2015 IMC
requirements are included in Appendix B.

You may contact the Department of State with any questions at 518-474-4429.
Ventilation Provisions

2015 Mechanical Code Requirements

The 2015 International Mechanical Code requires both general ventilation (fresh air and exhaust
air) for nail salons and specific local exhaust requirements (source capture system) for each
pedicure and manicure station.

The outdoor air (fresh air) rate required by the 2015 IMC will depend on a number of factors
including but not limited to; the number of occupants, size of the nail salon, size of the ventilation
ducts, the type of system, efficacy of the air distribution system and the amount of contaminates
within the occupancy. These details will vary from salon to salon.

Steps for Compliance (Additional detail on each step to follow):



Step 1: Evaluate the existing ventilation system and determine existing capacity and air flow
rates

Step 2: Determine the changes that will be required to meet the new required ventilation and
exhaust rates

Step 3: Determine the best option for the type of local exhaust systems (source capture system)
to be used

Step 4: Determine the best overall options for the salon

Step 1: Evaluation of Existing System

The first step in determining what work is required to bring the existing system into compliance
is to do an evaluation of the existing system. An evaluation will first include determining the
capacity of the existing ventilation and exhaust system. This step determines the current amount
of air being moved within the existing system including, the amount of outside air (fresh air),
amount of return air and the amount of exhaust air. This can be accomplished by reviewing
existing as-built drawings, obtaining existing air balancing reports or by taking air readings of the
existing system. Once the capacity of the existing system has been determined then the new
requirements need to be established.

Step 2: Determine the Ventilation and Exhaust requirements:

Before Step 2 is described, a few important terms:

Definitions:

NAIL SALON. Means each building, or portion of a building, in which nalil
specialty services are offered or provided.

SOURCE CAPTURE SYSTEM. A mechanical exhaust system designed
and constructed to capture air contaminants at their source and to
exhaust such contaminants to the out-door atmosphere.

Requirements:

1. Ventilation requirements: A ventilation system that supplies outdoor airflow and
exhaust air at a rate of not less than the greater of:

a) the ventilation standards for nail salons as set forth at Sections 401 and
403 of the 2015 IMC or
b) 50 cubic feet per minute for each nail station in the nail salon



2. Specific Exhaust requirements: A local exhaust system (source capture system) that
has at least one exhaust inlet, capable of exhausting at least 50cfm, at each nail
station

a) each such exhaust inlet to be factory-installed by the manufacturer of the
nail station or;

b) field-installed at a location that is not more than 12 inches horizontally
and not more than 12 inches vertically from the point of chemical
application or where the customer’s nails are placed when a nail specialty
service is being performed;

The exhaust rate from such systems shall be permitted to be applied to the exhaust
flow required by Table 403.3.1.1 of the 2015 IMC. Please see the examples below on
how local exhaust system (source capture system) serves a nail station.

3. Balanced Ventilation and Exhaust System. Balanced in a manner to supply outdoor
air at a rate equal to the rate of the exhaust;

4. System operation: The system must operate at all times when the nail salon is
occupied by any person or persons.

Below is a general ventilation system schematic that shows different components that work
together as a complete ventilation system serving a nail salon.
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Step 3: Determine the best option for the type of Local Exhaust Systems (Source Capture
Systems) to be used at each pedicure and manicure station

Depending on the layout of the nail stations in the salon, the exposure of exterior walls, and the
existing exhaust system there may be several options available for complying with the local
exhaust requirements.

Local Exhaust System (Source Capture Systems) options include:
1. A new nail station with factory installed ventilation; or
2. An existing nail station with a field-installed exhaust inlet; or
3. Afield-installed local exhaust system used with an modified existing table; or
4. A standalone source capture system purchased as an add-on to a station.

In each of the options listed above, the local exhaust systems must exhaust to the outdoors
either individually or grouped together into a common exhaust.

1o outside

Example Nail Station with factory installed
Local Exhaust (Source Capture System)

New Nail Station with Factory Installed Ventilation

A ventilated table is one that has a fan that draws the chemical vapors into a duct and prevents
them from entering the room’s atmosphere. A ventilated table is an example of local exhaust
because it prevents toxic chemicals from reaching the breathing zone of both nail technicians
and clients. The ventilated table must be designed to vent contaminated air to the outside, not

inside the salon.
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Existing Nail Station with a Field-Installed Exhaust Inlet

A fixed or movable hood which is connected to an exhaust duct is an example of a local
exhaust system (source capture system). A movable hood can be placed at each station
over the nails (hands or feet) being serviced and will capture the chemical vapors at their
source and exhaust them to the outdoors.
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Modifying an Existing Table

To change a table that a client already owns into a ventilated one, make a penetration in the
table top for an air intake (called the downdraft face). This downdraft face should be placed on
the technician's side of the table. Cover the opening with a screen-like cover (or perforated
plate). The client's side of the table should be a little higher than the technician's side. This will
allow the client's hands to hang over the downdraft face and be as close as possible to the local
exhaust ventilation (See Figure below).

A Make sure at least 50 CFM of air
; moves through the table

f downdraft to get rid of the

x chemicals, but more may be

axhaust take ofi T17 ) necessary based on the design.
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Pedicure Station with Built in Ventilation ducted to the outside
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Pedicure Stations with Field Supplied Exhaust

Step 4: Determine the best overall option for the salon.
The existing ventilation system and the existing space configuration, along with the budget, will
determine the options available for the salon. Additional items to consider include:

e Size and appearance of exposed ducts and equipment
e Indoor & outdoor equipment preferences

e Codes & standards

e Cooling/heating load

e Operating cost

e Maintenance cost

The best option for the salon will depend on the available budget and the desired aesthetics.

Example Application: (Using the 2015 IMC Chapter 4 — Ventilation
Requirements)

A 1000 square foot Nail Salon is served by a single zone roof-top air handling unit for both
heating and cooling by means of ducted ceiling supply registers and ceiling return grilles.

Please Note: This example is for a single zone system, additional steps need to be taken for other types
of systems. Please see section 403 of the 2015 IMC.
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STEP ONE:

Determine Occupant Load (P,) for the space

From Table 403.3.1.1 the Occupant Density for a nail salon is 25 people per 1000 sf.

P, =1000 ft2 x 25 =25 occupants

STEP TWO:

Determine Breathing Zone Outdoor Airflow (V)

where:

zone.

Vbz = RpPz + RaAz

(Equation 4-1)

Az = Zone floor area: the net occupiable floor area of the space or spaces in
the zone.

Pz = Zone population: the number of people in the space or spaces in the

Rp = People outdoor air rate: the outdoor airflow rate required per person
from Table 403.3.1.1.

Ra = Area outdoor air rate: the outdoor airflow rate required per unit area from
Table 403.3.1.1

Minimum Ventilation Rates (Table 403.3.1.1 — 2015 IMC)

Occupancy Classification

Occupant
Density (#1000
FT?)

People Outdoor
Airflow rate in
Breathing zone

Area Outdoor
airflow rate in
Breathing zone,

Exhaust Airflow Rate
CFM/FT?

R, CFM/Person | R, CFM/FT?
Beauty Salon 25 20 0.12 0.6
Nail Salon 25 20 0.12 0.6

For footnotes refer to the 2015 IMC Table 403.3.1.1

From Table 403.3.1.1

Rp = 20 CFM/Person

Equation 4-1 can be solved:

Vbz = RpPz + RaAZ

Vb = (20 cfm/person x 25 people) + (0.12 cfm/ft? x 1000 Sq. Ft.)

Vb = (500) + (120) = 620 CFM

Ra =0.12 CFM/Sq. Ft.




STEP THREE: Determine Zone Qutdoor Air Flow (Vo)

Voz = Vb/E; Equation 4-2

Ez = Zone Air Distribution Effectiveness

TABLE 403.3.1.1.1.2
ZOMNE AIR DISTRIBUTION EFFECTIVENESS "2t

AIR DISTRIBUTION CONFIGURATION E,
Ceiling or floor supply of cool air 1.0
Ceiling or floor supply of warm air and floor retum 1.0
Ceiling supply of warm air and ceiling retum 0.8
Floor supply of warm air and ceiling retum 0.7
Makeup air drawn in on the opposite side of the room 0.8
from the exhanst and/or retun ’
Makeup air drawn in near to the exhaust and/or retum 0.5
location -

For 5I: 1 foot= 3048 mm 1 foot per minute = 0.00506 m's,
“C=[{"F)-32]'1.5.
a_*Cool air” is air cooler than space temperature.
b. “Warm air” is air warmer than space temperature.
. “Ceiling” includes any point above the breathing zone.
d “Floor™ includes any point below the breathing zone.

e Zone air distnibution effectivenass of 1.2 shall be permitted for systems
with a floor supply of cool air and ceiling remum, provided that low-
velocity displacement ventilation achieves umidirectional flow and
thermal stratificaton

f Zone air distribution effectiveness of 1.0 shall be permirted for systems
with a ceiling supply of warm air, provided that supply air temperamure is
less than 15°F above space temperature and provided that the 150-foor-
per-minute supply air jet reaches to within 4'/, feet of floor level.

From Equation 4 -2:
Voz = Vbz/Ez

From previous step: Vo; = 620 cfm
From Table 403.1.1.1.2 (Based on ceiling supply and ceiling return)

Cooling Mode: E;=1.0 Voz = 620 CFM
Heating Mode: E; = 0.8 Voz =775 CFM
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The required Outdoor Air Rate:
Vot = Vo, = 775 CFM

In most cases the required outside air will be the deciding factor in in regards to balancing the
system. In the case that the amount of exhaust is greater than the amount of required outside air,
this amount would need to be adjusted to create a balanced system. In this case, there would
need to be approximately 16 tables (at 50 cfm each =) in the space to have the exhaust rate
exceed the required outdoor air rate. If that were the case the amount of outside air would need
to be increased.

Determine the number of stations in the Salon:
8 Manicure Stations and 2 Pedicure Stations
Required Exhaust = 10 stations x 50 cfm = 500 CFM Exhaust
Each exhaust may be ducted separately or combined with other exhausts and
ducted to the exterior. For the existing system, evaluation should determine if the

existing outside air is adequate and the existing general exhaust must be adjusted or
modified accordingly.



Check List for Mechanical Engineers / Contractors:

Evaluation of the existing System

O 1. Floor area of the Salon (square footage- SF)

O 1a. Existing exhaust air supply (cfm) from the salon

O 1b. Existing outdoor (fresh) air supply (cfm) into the salon

O 1c. Number of Pedicure and Manicure Stations

Required ventilation and exhaust rates

O 2. Calculated Breathing Zone outdoor air rate (Vb2)

O 2a. Zone Distribution effectiveness (Ez; Table x)

O 2b. Calculated Outdoor air rate (Voz; Equation x)

O 2c. Single Zone system in Salon (Vot = Voz)

O 2d. If Multi Zone or 100% Outdoor Air — Refer to 2015 IMC Section
O 2e. Total Required exhaust for nail stations (Iltem (1c) x 50 cfm )

O 3. If required, outdoor air supply is tempered

O 4. Design complies with all applicable Local, State and Federal Codes.

O 5. Confirm that the recommended system design accounts for all manicure and
pedicure work stations

O 6. Ensure that the recommended system design, when in operation, does not
exceed the suggested noise level rate of 5 Sones (51 dBa) at the workstation



Regulations

In the case of a nail salon, a mechanical ventilation system which complies with the “2015
International Mechanical Code” (Publication Date: May 30, 2014, Third Printing), published by
the International Code Council, Inc., and as amended by the NYS Building Standards and Codes
2016 Uniform Code Supplement (hereinafter referred to as the “2015 IMC”) such that it:

(i) has the capacity to supply outdoor airflow at a rate of not less than the
greater of

(a) the ventilation standards for nail salons as set forth at Sections 401
and 403 of the 2015 IMC or

(b) 50 cubic feet per minute for each nail station in the nail salon;
(ii) includes a mechanical exhaust system that:

(a) is designed and constructed to capture all chemical vapors, fumes,
dust and other air contaminants at their source and to exhaust such
contaminants to the outdoor atmosphere;

(b) has at least one exhaust inlet for each nail station (each such exhaust
inlet to be factory-installed by the manufacturer of the nail station or
field-installed at a location that is not more than 12 inches horizontally
and not more than 12 inches vertically from the point of chemical
application or where the customer’s nails are placed when a nail specialty
service is being performed);

(c) has the capacity to exhaust from the nail salon at a rate of not less
than the greater of (1) the ventilation standards for nail salons as set
forth at Sections 401 and 403 of the 2015 IMC or (2) 50 cubic feet per
minute for each nail station in the nail salon;

(d) exhausts all exhaust air from the nail salon (including but not limited
to all chemical vapors and fumes, dust, and other air contaminants and
odors generated by or resulting from nail specialty services) to the
outdoor atmosphere, with each exhaust discharge located at a point
where it will not cause a nuisance to others and where the exhausted air
(including but not limited to the exhausted chemical vapors and fumes,
dust, and other air contaminants and odors) cannot be readily drawn in
by the outdoor air intake components of the ventilation system; and

(e) exhausts all exhaust air from the nail salon (including but not limited
to all chemical vapors and fumes, dust, and other air contaminants and



odors generated by or resulting from nail specialty services) in a manner
that assures that no part of such exhaust air shall be recirculated into the
nail salon or into any other space in the building, or transferred to any
other space in the building;

(iii) is balanced in a manner to supply outdoor air at a rate equal to the rate of
the exhaust; and

(iv) operates at or above the minimum supply outdoor airflow rate specified in
subparagraph (i) of this paragraph and at or above the minimum exhaust rate specified
in clause (c) of subparagraph (ii) of this paragraph at all times when the nail salon is
occupied by any person or persons.

(c) No standard or requirement set forth in paragraph (6) of subdivision (b) of
this section shall be construed as superseding, amending or otherwise affecting
any higher or more restrictive standard or requirement applicable to appearance
enhancement activities and/or to buildings. Failure to comply with any such
higher or more restrictive standard or requirement may be a violation of the
other applicable law or regulation, including, as the case may be, the State
Uniform Fire Prevention and Building Code, New York City Construction Code,
other building code, State Sanitary Code, State Industrial Code or environmental
standards.



Appendix A

2015 IMC

floor area of the intenior room or space, but not less than
20 square feet (1.86 m®). The minimum openable area to
the outdoors shall be based on the total floor area bemng
ventilated.
[BG] 402.4 Opening: below grade. Where openings below
grade provide requred namwral venrilation, the outside hon-
zontal clear space measwred perpendicular to the opemng
shall be one and one-half times the depth of the opening. The
depth of the opening shall be measwed from the average
adjoiming ground level to the bottom of the opening.

SECTION 403
MECHANICAL VENTILATION

403.1 Ventilation system. Mechanical ventilation shall be
provided by a method of supply air and retumn or exhaust air
except that mechanical ventilation air requirements for Group
R-2. R-3 and R-4 occupancies three stonies and less m height
above grade plane shall be provided by an exhaust system,
supply system or combination thereof The amount of supply
air shall be approximately equal to the amount of retum and
exhaust air. The system shall not be prohibited from produc-
ing negative or posifive pressure. The system to convey vens-
lation air shall be designed and mstalled in accordance with
Chapter 6.

403.2 Outdoor air required. The nunimum outdoor anflow
J] rate shall be determined in accordance with Section 403 3.

Exception: Where the registeved design professional
demonstrates that an engineered ventilation system design
will prevent the maximum concentration of contaminants
from exceeding that obtainable by the rate of outdoor awr
ventilation determined in accordance with Section 403.3,
the minimum required rate of outdoor air shall be reduced
m accordance with such engineered system design.
403.2.1 Recirculation of air. The outdoor awr requured by
Section 4033 shall not be recurculated. Awr in excess of
that required by Section 403 .3 shall not be prohibited from
being recirculated as a component of supply air to building
spaces, except that:

1. Ventilation ar shall not be recirculated from one
dwelling to another or to dissimilar occupancies.

2. Supply awr to 2 swimmung pool and associated deck
areas shall not be recuculated unless such awr 1s
dehumidified to maintain the relative hummdity of
the area at 60 percent or less. Air from thus area shall
not be recirculated to other spaces where more than
10 percent of the resulting supply arstream consists
of air recirculated from these spaces.

3. Where mechamical exhaust 15 required by Note b
Table 403.3.1.1, recuculaton of awr from such
spaces shall be prohibited. Recirculation of ar that
15 contained completely within such spaces shall not
be prohibited. Where recirculation of air 15 prohub-
ited, all air suppled to such spaces shall be
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exhausted mcluding any ar m excess of that
requured by Table 403.3.1.1.

4. Where mechamcal exhaust 15 required by Note g m
Table 403.3.1.1, mechamcal exhaust 15 required and
recirculation from such spaces 15 prohibited where
more than 10 percent of the resulting supply am-
stream consists of air recuculated from these spaces.
Recirculation of air that 15 contaned completely
within such spaces shall not be prolubited.

403.2.2 Transfer air. Except where recirculation from
such spaces 15 prohibited by Table 403.3.1.1, awr trans-
ferred from occupiable spaces 15 not prolubited from serv-
mg as makeup air for required exhaust systems in such
spaces as kitchens. baths. toilet rooms. elevators and
smoking lounges. The amount of transfer air and exhaust
air shall be sufficient to provide the flow rates as specified
m Section 403.3.1.1. The required outdoor airflow rates
specified m Table 403.3.1.1 shall be introduced dwectly
mto such spaces or into the occupied spaces from which
arr 15 transferred or a combination of both.

403.3 Outdoor air and local exhaust airflow rates. Group
R-2, R-3 and R-4 occupancies three stonies and less m height
above grade plane shall be provided with outdoor air and
local exhaust in accordance with Section 403.3.2. All other
buldings intended to be occupied shall be provided with out-
door awr and local exhaust mm accordance wath Section
403.3.1.

403.3.1 Other building: intended to be occupied. The
design of local exhaust systems and ventilation systems
for outdoor awr for occupancies other than Group R-2, R-3
and R-4 three stonies and less above grade plane shall
comply with Sections 403.3.1.1 through 403.3.1.5.

403.3.1.1 Outdoor airflow rate, Ventlation systems
sha]]be(kslgmdtohzvednczpmtvtosupplythe
mummum outdoor awrflow rate, determined in accor-
dance with this section. In each occupiable space, the
ventlation system shall be designed to deliver the
required rate of outdoor auflow to the breathing zome.
The occupant load utilized for design of the ventilation
system shall be not less than the number determined
from the estimated maxamum occupant load rate indi-
cated m Table 403.3.1.1. Ventilation rates for occupan-
cies not represented m Table 403.3.1.1 shall be those
for a histed occupancy classification that 15 most sumlar
in terms of occupant density, activities and building
construction; or shall be determuned by an approved
enzineermng analyz:is. The ventilation system shall be
designed to supply the required rate of vennilation air
continuously dunng the period the bulding 15 occu-
pied, except as otherwise stated in other provisions of
the code.

With the exception of smoking lounges, the ventla-
tion rates m Table 403.3.1.1 are based on the absence
of smokmg in occupiable spaces. Where smoking 1s
anticipated In a space other than a smoking lounge, the
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VENTILATION

ventilation system serving the space shall be designed !ﬁfﬁmmgzwumﬁgﬂ:

to prowvide ventilation over and above that required by a floor supply g fing rerum, provided =

fl'able403.3.l.lhxaccotdam¢withxcep&dengimer- m displacement ventibnion achieves wnidwectional flow and

g practics. £ Zone air distribution effectiveness of 1.0 shall be permitted for systems
Exception: The occupant load is not required to be with 2 ceiling supply of wamm air. provided that supply air

tempenanire is
: 5 : less than 15°F above space temperature and providad that the 150-foot-
determined based on the estmated maximum occu- per-mumute supply air jet reaches to within &'/, feet of Soor level

pant load rate indicated in Table 403.3.1.1 where
approved statistical data document the accuracy of
an alternate anticipated occupant density.

403.3.1.1.1 Zone outdoor airflow. The mummum
outdoor airflow required to be supplied to each zone
shall be determined as a function of occupancy clas-
sification and space air dismbution effectiveness m
accordance with Sections 403.3.1.1.1.1 through
4033.1.1.13.
403.3.1.1.1.1 Breathing zone outdoor airflow,
The outdoor airflow rate required in the breath-
ing zome (V) of the occupiable space or spaces
in a zone shall be determined m accordance with
Equation 4-1.

Vs = RP,+R A, (Equation 4-1)

A. = Zone floor area: the net occupiable floor
area of the space or spaces mn the zone.

P_ = Zone population: the number of people
the space or spaces i the zone.

R = People outdoor air rate: the outdoor
auflow rate requured per person from
Table 403.3.1.1.

R, = Area outdoor awr rate: the outdoor auflow
rate requied per unit area from Table
4033.1.1.

403.3.1.1.1.2 Zone air distribution effective-
ness. The zone awr distnbution effectiveness (E)
shall be deternuned usmng Table 403.3.1.1.1.2.

TABLE 403.3.1.1.4.2
ZONE AIR DISTRIBUTION EFFECTIVENESS*+*

AIR DISTRIBUTION CONFIGURATION E,
Ceiling or floor supply of cool air 10°
Ceiling or floor supply of warm air and floor return 10
Ceiling supply of wanm air and ceiling return 0.8'
Floor supply of wanm air and cetling retarn 0.7
Makeup air drawn in on the opposite side of the room 08
from the exhaust and /or retum j
Makeup air drawn in near to the exhaust and ‘or return 05
location :
For ST 1 foot = 304.8 mm 1 foot per punue = 0.00506 m's,

*C=[(°F)-32)18.

2. “Cool ar™ is air cooler than space tempenature.

b “Warm az™ is air warmer than space temperature.

¢. “Cailing” mcludes any point above the breathing zone.
d “Floor” inchudes any point below the breathing zone.

2015 INTERNATIONAL MECHANICAL CODE*
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403.3.1.1.1.3 Zone outdoor airflow. The zone
outdoor auflow rate (V/_), shall be determined 1n

accordance with Equation 4-2.
v,
v, = f"- (Equation 4-2)

403.3.1.1.2 System outdoor airflow. The outdoor
air required to be supplied by each ventilation sys-
tem shall be determuned m accordance with Sections
403.3.1.1.2.1 through 403.3.1.1.2.3 as a function of
system type and zone outdoor airflow rates.

403.3.1.1.2.1 Single zone systems. Where one
air handler supplies 2 mixture of outdoor air and
recirculated return awr to only one zone. the sys-
tem outdoor air mtake flow rate (V) shall be
determined in accordance with Equation 4-3.

¥,

7
argt

- (Equation 4-3)
403.3.1.1.2.2 100-percent outdoor air systems.
to one or more zones, the system outdoor amr
mtake flow rate (V) shall be determined using
Equation 4-4.

Vo ™ E g Ve (Equation 4-4)

403.3.1.1.2.3 Multiple zone recirculating sys-
tems. Where one air handler supphes a2 muxture
of outdoor air and recirculated retum air to more
than one zone, the system outdoor air intake flow
rate (V) shall be determined m accordance wath
Sections 403.3.1.1.2.3.1 through 403.3.1.1.2.3.4.
403.3.1.1.2.3.1 Primary outdoor air frac-
tion. The pnmary outdoor air fraction (Z)
shall be determuned for each zone m accor-
dance with Equation 4-5.
= V—° (Equation 4-5)

Ve

where:

V;- Prmary auflow: The anflow rate
supphed to the zone from the air
handling umt at which the outdoor aw
mtake 15 located It mcludes outdoor
mtake air and recirculated ar from that

by other means. For design purposes, ¥
shzllbethezom&esxgnpzmzrymﬂow

33
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VENTILATION

rate, except for zones with vanable air
volume supply and ¥ shall be the
lowestexpectedprmxymﬂownum
the zone when 1t 15 fully occupied.

by an exhaust system shall be considered as conmbut-
ing to the outdoor auflow required by Table 403.3.1.1.

403.3.1.3 System operation. The mummum flow rate

of Table 403.3.1.1. Outdoor air introduced into a space I

403.3.1.1.2.3.2 System ventilation efficiency.
The system ventilation effictency (E) shall be
determined using Table 403.3.1.1232 or
Appendix A of ASHRAE 62.1.

TABLE 403.3.1.1.232

of outdoor air that the ventilation system must be capa-

ble of supplymng duning its operation shall be permutted
to be based on the rate per person mdicated in Table
403.3.1.1 and the actual number of occupants present.

403.3.1.4 Variable air volume system control. Van-

SYSTEM VENTILATION EFFICIENCY** able air volume aw dismbution systems, other than

Max (Z,) E, those designed to supply only 100-percent outdoor air,
<0.15 1 shall be provided with controls to regulate the flow of
033 0o outdoor awr. Such control system shall be designed to
ez : maintamn the flow rate of outdoor air at a rate of not less
£035 0.8 than that requred by Section 403.3 over the entwe
2043 0.7 range of supply awr operating rates.

£055 06 403.3.1.5 Balancing. The vennlation air distmibution
<065 05 system shall be provided with means to adjust the sys-
073 03 tem to achieve not les; than the minimum ventilation
— anflow rate as requwed by Sections 403.3 and
>85 a3 403.3.1.2. Ventilation systems shall be balanced by an

Lmalsmmmnhucfz,nlmlmdmgﬁqmtsman approved method. Such balancing shall venfy that the
the zones served by the system. ventilation system 15 capable of supplying and exhaust-
b. Interpolating betwaen table values shall be permitted. ing the auflow rates required by Sections 403.3 and

403.3.1.1.2.33 Uncorrected outdoor air 4033.12.
intake. The uncomected outdoor air mtake 403.3.2 Group R-2, R-3 and R-4 occupancies, three sto-
flow rate (V) shall be determined in accor- ries and less. The design of local exhaust systems and

dance with Equation 4-6. ventilation systems for outdoor arr m Group R-2, R-3 and
= DT - R-4 occupancies three stones and less m height above
Vou = Dot mee®pPs+ ot snecRcA: grade plane shall comply with Sections 403.3.2.1 through
403323
i
Faaimie 483.3.2.1 Outdoer sir for dwelling unitz. An cubloor
) awr ventilation system consisting of a2 mechanical

D =Occupant diversity: the ratio of the
system population to the sum of the
zone populations, determmed m

accordance with Equation 4-7.

D= P (Equation 4-7)
Z it somes P

where:

P, = System population: The total number of
occupants 1n the area served by the
system. For design purposes, P, <hall be
the maximum pumber of occn*pants
expected to be concurrently in all zones
served by the system.

403.3.1.1.2.3.4 Outdoor air intake flow rate,

The outdoor air intake flow rate (V) shall be

determuned in accordance with Equation 4-8.

l’
v, = f (Equation 4-8)
403.3.1.2 Exhaust ventilation. Exhaust auflow rate
shall be provided in accordance with the requrements
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exhaust system supply system or combmation thereof
shall be mstalled for each dwelling umit. Local exhaust
or supply systems, including outdoor awr ducts con-
nected to the return side of an air handler, are permutted
to serve as such a system The outdoor air ventilation
system shall be designed to provide the required rate of
outdoor air contmmuously during the penod that the
bulding 15 occupied. The minimum continuous outdoor
anflow rate shall be determuned in accordance with
Equation 4-9.

Qo4= 0.01Ag..:+75(Ns, + 1) (Equation 4-9)

Q,, = outdoor airflow rate, cfm
e = floor area. ft'
. number of bedrooms: not to be less than one

Exception: The outdoor air ventilation system 15 not
requured to operate continuously where the system
has controls that enable operation for not less than 1
hour of each 4-hour peniod. The average outdoor awr
flow rate over the 4-hour peniod shall be not less
than that prescnibed by Equation 4-9.

b Tk
S
non
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VENTILATION
TABLE 403.3.1.1—continued

MINIMUM VENTILATION RATES
OCCUPANT DENSITY | AIRFLOW RATE AIRFLOW RATE IN EN—-—
IN w
i e s #1000 FT** BREATHING ZONE, BREATHING ZONE, i
R, CFW/PERSON R, CFMFT*
Specialty shops
Automotive motor-fuel dispensing stations” — — — 15
Barber 25 75 0.06 05
Beauty salons” 25 20 0.12 06
Nail salons ** 25 20 0.12 06
L . _ = - 20
Pet shops (animal areas)” 10 7.5 018 09
Supermarkets 8 75 0.06 —
For ST 1 cubic foot per minute = 0.0004719 m'’s, 1 ton =908 kg 1 cubic foot per minute per square foot = 0.00308 m*/(s - m?),
*C=[(°F)-32)/18. 1 square foot=0.0020 m’

a. Based upon ner occupiabie floor area.

b. Mechanical exhaust required and the recirculation of air Som such spaces is prohsbated. Recirculation of air that is contained completely within such spaces
shall not be prohibited (see Section 403 2.1, Irem 3).

. Spaces unheatad or maintained below 50°F are not coverad by these raquirements unless the occupancy is continuous.

d Vennlagon systems in enclosed parking zarages shall comply with Section 404.

. Rates are per water closet or unnal The higher rate shall be provided where the exhaust system is desizned to operate msermittently. The lower rate shall be
permutted only where the exhaust system is designad 1o operate continuously while occupiad.

£ Rates are per room unless otherwise mdicated. The higher rate shall be provided where the exhaust system is designed to operate intermittently. The lower rate
shall be permutted only where the exhaust system is designad to operate continuously while occupied.

g Mechanical exhaust is required and recarculation from such spaces is prohibited except that recirculation shall be permitted where the resulting supply
airstream consists of not more than 10 parcent air recirculated from these spaces. Wofmﬂscmdwmmchpxswm
e prohibited (see Section 4032 1, Items 2 and 4).

kF«nﬂsﬂkntnchmmdpedxmmMhmm:.mmmaxmmuofmahsmSOchpcmm
Exhaust inlets shall be located i accordance with Section 50220 Where one or more required source Capture systems operats contmuously
occupancy. the exhaust rate from such systems shall be parnutted to be appliad to the exhaust flow rate requared by Table 403 3.1.1 for the nad salon.
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CHAPTER 5
EXHAUST SYSTEMS

SECTION 501
GENERAL

501.1 Scope. This chapter shall govem the design, construc-
tion and installation of mechanical exhaust systems, mclud-
g exhaust systems serving clothes dryers and cooking
appliances; hazardous exhaust systems; dust, stock and refuse
conveyor systems; subslab soil exhaust systems; smoke con-
trol systems: energy recovery ventilation systems and other
systems specified m Section 502.

501.2 Independent system required Smgle or combined
mechanical exhaust systems for environmental awr shall be
independent of all other exhaust systems. Dryer exhaust shall
be independent of all other systems. Type I exhaust systems
shall be mdependent of all other exhaust systems except as
provided m Section 506.3.5. Single or combmed Type II
exhaust systems for food-processing operations shall be mde-
pendent of all other exhaust systems. Kitchen exhaust sys-
tems shall be constructed in accordance with Section 505 for
domestic equpment and Sections 506 through 509 for com-
mercial equpment.

501.3 Exhaust discharge. The air removed by every
mchamcalethstsy"tunsbzllbedlschargedomdoasna
pomt where 1t will not cause a public nuisance and not less
than the distances specified in Section 501.3.1. The awr shall
be discharged to a location from which 1t cannot agam be
readily drawn mn by 2 ventilating system Air shall not be
I exhausted mto an attic, crawl space, or be directed onto walk-

Exceptions:

1. Whole-house ventilation-type attic fans shall be per-
nmutted to discharge into the attic space of dwelling
units having pnvate attics.

. Commercial cooking recirculating systems.

3. Where mstalled m accordance with the manufac-
turer’s mstructions and where mechanical or nanral
ventilation 15 otherwise provided m accordance with
Chapter 4, listed and labeled domestic ductless
range hoods zhall not be required to discharge to the
outdoors.

501.3.1 Location of exhaust outlets. The termination
point of exhaust outlets and ducts dischargmg to the out-
doors shall be located wath the following minmmum dis-
tances:

1. For ducts conveying explosive or flammable vapors,
fumes or dusts: 30 feet (9144 mm) from property
hnes; 10 feet (3048 mm) from operable openmgs
mto buildings; 6 feet (1829 mm) from extenor walls
and roofs; 30 feet (9144 mm) from combustible
walls and operable openings into buildings which
are 1n the dwection of the exhaust discharge; 10 feet
(3048 mm) above adjoming grade.

(=]
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2. For other productconveying outlets: 10 feet (3048
mm) from the property lines; 3 feet (914 mm) from
extenior walls and roofs; 10 feet (3048 mm) from
operable opemings into buildings; 10 feet (3048 mm)
above adjoming grade.

3. For all environmental air exhaust: 3 feet (914 mm)
from property lines: 3 feet (914 mm) from operable
openmgs mto buildings for all occupancies other
than Group U, and 10 feet (3048 mm) from mechan-
ical air ntakes. Such exhaust shall not be considered
hazardous or noxious.

4. Exhaust outlets serving structures in flood hazard
areas shall be mstalled at or above the elevation
required by Section 1612 of the International Build-
ing Code for utiities and attendant equipment.

5. For specific systems see the followmg sections:
5.1. Clothes dryer exhaust, Section 504 4.

5.2. Kitchen hoods and other kitchen exhaust
equipment, Sections 506.3.13, 5064 and
506.5.

5.3. Dust stock and refuse conveying systems,
Section 511.2.

5.4. Subslab so1l exhaust systems, Section 512.4.
5.5. Smoke control systems, Section 513.10.3.
5.6. Refngerant discharge, Section 1105.7.

5.7. Machinery room  discharge, Section
1105.6.1.

£01.3.2 Exhaust opening protection. Exhaust opemungs
that terminate outdoors shall be protected wath corrosion-
resistant screens, louvers or gnlles. Openmgs m screens,
louvers and gnlles shall be sized not less than '/, mch (6.4
mm) and not larger than '/, inch (12.7 mm). Opemngs
<hall be protected against local weather conditions. Lou-
vers that protect exhaust openings in structures located in
humcane-prone regions, as defined in the Iwrernational
Building Code, shall comply with AMCA Standard 550.
Outdoor openmegs located 1n extenor walls shall meet the
provisions for extenior wall opening protectives m accor-

dance with the fnternational Building Code.
501.4 Pressure equalization. Mechamical exhaust systems
shall be s1zed to remove the quantity of air requured by this
chaptembeuhm&imsymshaﬂopaatewhmmis
requred to be exhausted Where mechamcal exhaust 1s
required in a room or space in other than occupancies in R-3
and dwelling umits 1 R-2, such space shall be mantamed
vmhanmtnlormgam'epnssm If a greater quantity of awr
15 supplied by a mechanical ventilating supply system than 15
removed by a mechamical exhaust for a room. adequate
means shall be provided for the natural or mechamcal exhaust
of the excess air supphed. If only a mechamical exhaust sys-

M
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EXHAUST SYSTEMS

tem 15 mstalled for a room or if a greater quantity of amw 1s
removed by a mechanical exhaust system than 15 supplied by
a mechanical ventilating supply system for a room, adequate
makeup air shall be provided to satisfy the deficiency.

501.5 Ducts. Where exhaust duct construction 15 not speci-
fied 1n this chapter, such construction shall comply wath
Chapter 6.

SECTION 502
REQUIRED SYSTEMS
£02.1 General. An exhaust system shall be provided, mam-
taned and operated as specifically required by this section
and for all occupied areas where machmes. vats, tanks, fur-
naces, forges, salamanders and other appliances, equipment
and processes in such areas produce or throw off dust or par-
ticles sufficiently light to float m the air, or which emut heat,
odors, fumes, spray, gas or smoke, m such quantities so as to
be imtating or injunous to health or safety.
502.1.1 Exhaust location. The mlet to an exhaust system
shall be located m the area of heaviest concentration of
contaminants.

[F] 502.1.2 Fuel-dispensing areas. The bottom of an air
mlet or exhaust opeming in fuel-dispensing areas shall be
located not more than 18 inches (457 mm) above the floor.
502.1.3 Equipment, appliance and service rooms.
Eguipment, appliance and system service rooms that
house sources of odors, fumes. noxious gases, smoke,
steam. dust, spray or other contaminants shall be designed
and constructed 5o as to prevent spreading of such contam-
mants to other occupied parts of the building.
[F] 502.1.4 Hazardous exhaust. The mechanical exhaust
of high concentrations of dust or hazardous vapors shall
conform to the requirements of Section 510.
[F] 502.2 Aircraft fuelmg and defueling. Compartments
housing piping, pumps, awr eliminators, water separators,
hose reels and similar equipment used m aircraft fueling and
defueling operations shall be adequately ventlated at floor
level or withmn the floor itself.
[F] 502.3 Battery-charging areas for powered industrial
trucks and equipment. Ventilation shall be provided m an
approved mamner in battery-chargzing areas for powered
industrial trucks and equipment to prevent a dangerous accu-
mulation of flammable gases.
[F] 502.4 Stationary storage battery systems. Stationary
storage battery systems, as regulated by Section 608 of the
International Fire Code, shall be provided with ventilation in
accordance with this chapter and Section 502.4.1 or 502.4.2.

Exception: Lithium-ion and lithium metal polymer batter-
1es shall not require additional ventilaton beyond that
which would normally be required for human occupancy
of the space.

[F] 502.4.1 Hydrogen himit in rooms:. For flooded lead
acid, flooded nickel cadmium and VRLA batteries, the
ventilation system shall be designed to lmt the maximum
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concentration of hydrogen to 1.0 percent of the total vol-
ume of the room.

[F] 502.4.2 Ventilation rate in rooms. Continuous venti-
lation shall be provided at a rate of not less than 1 cubic
foot per minute per square foot (cfm/ft*) [0.00508 m'/(s «
m*)] of floor area of the room.

[F] 502.4.3 Supervision. Mechanical ventilation systems
requwed by Section 502.4 shall be supervised by an
approved central. propnietary or remote station service or
shall imtiate an audible and visual signal at a constantly
attended on-site location.

[F] 502.5 Valve-regulated lead-acid batteries in cabinets.
Valve-regulated lead-acid (VRLA) battenies mstalled i cabi-
nets, as regulated by Section 608.6.2 of the International Fire
Code, shall be provided wath ventilation in accordance with
Section 502.5.1 or 502.5.2.
[F] #02.5.1 Hydrogen limit in cabinets, The cabmet ven-
tilation system shall be designed to lmut the maximum
concentration of hydrogen to 1.0 percent of the total vol-
ume of the cabinet dunng the worst-case event of simmlta-
neous boost charging of all batteries mn the cabinet.
[F] 502.5.2 Ventilation rate in cabinets, Continuous cab-
met ventilation shall be provided at a rate of not less than 1
cubic foot per munute per square foot (cfm/ft*) [0.00508
m'/(s » m*)] of the floor area covered by the cabmet. The
room in which the cabmet 15 mstalled shall be ventilated as
required by Section 502.4.1 or 502.4.2.
[F] 502.5.3 Supervision. Mechanical ventlation systems
requwed by Section 502.5 shall be supervised by an
approved central, propnetary or remote station service or
shall 1mtiate an audible and visual signal at a constantly
attended on-site location.
[F] 502.6 Dry cleaning plants. Ventilation in dry cleaning
plants shall be adequate to protect employees and the public
m accordance with this section and DOL 29 CFR Part
1910.1000, where applicable.
[F] 502.6.1 Type II systems. Type II dry cleaning systems
shall be provided with a mechanical ventilation system
that 15 designed to exhaust 1 cnbncfootofmpermmte
for each square foot of floor area (1 cfm/f’) [0.00508 m'/
(s *m*)] m dry cleaning rooms and in drymg rooms. The
ventilation system shall operate automatically when the
dry cleaning equipment 15 in operation and shall have man-
ual controls at an approved location.
[F] 502.6.2 Type IV and V systems, Type IV and V dry
cleaning systems shall be provided with an automatically
activated exhaust ventilation system to mamtamn an awr
velocity of not less than 100 feet per munute (0.51 m's)
through the loading door when the door 15 opened.
Exception: Dry cleaming umits are not required to be
provided with exhaust ventilaton where an exhaust
hood 15 nstalled mmediately outside of and zbove the
loading door which operates at an auflow rate as fol-
lows:

Q=100x4,, Equation 5-1)
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02.20 AMamicure and pedicore stations. Manicure and ped-
weure stations shall be provided with an exhaust system
accordance with Table 403.3.1.1, Note h. MMamcure tables
and pedicure statons not provided with factory-installed
exhaust inlets shall be provnded wath exhaust mnlets located
not more than 12 mmches (305 mm} honzontally and vertically
from the point of chemical application
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Appendix B

These pictures and design plans are only examples of the different systems which might be available for the salon.

Please cowmmnmmnWSMmmoﬁMt for you.
SCHEDAL: /
Mwmmm_m I-/\
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