1997
GUIDELINE for

PR
:1=\=

AIR-CONDITIONING &
REFRIGERATION
INSTITUTE

4301 NORTH FAIRFAX DRIVE

SELECTION,
INSTALLATION
AND
SERVICING

OF
RESIDENTIAL
HUMIDIFIERS

Guideline F

« ARLINGTON, VIRGINIA 22203



IMPORTANT

SAFETY RECOMMENDATIONS

It is strongly recommended that the product be designed, constructed, assembled and installed in accordance
with nationally recognized safety requirements appropriate for products covered by this guideline.

ARI, as amanufacturers' trade association, uses its best efforts to develop guidelines employing state-of-the-
art and accepted industry practices. However, ARI does not certify or guarantee safety of any products,
components or systems designed, tested, rated, installed or operated in accordance with these guidelines or
that any tests conducted under its standards will be non-hazardous or free from risk.

Note:

This guideline supersedes ARI Guideline F-1988.

Price $10.00 (M) $20.00 (NM) V. s ©Copyright 1997, by Air-Conditioning and Refrigeration Ingtitute
Printed in U.SA. SZawn Registered United States Patent and Trademark Office




SECTION

Section 1.

Section 2.

Section 3.

Section 4.

Section 5.

Section 6.

Section 7.

Section 8.

Table 1.

Table 2.

Appendix A.
Appendix B.

Appendix C.

TABLE OF CONTENTS
PAGE
PUIPOSE . .. 1
SO0 I . . ot i 1
DEfiNItiONS . . ..o 1
Factors AffectingDesignLoad .. ... 2
Humidity Load Determination .. ............. ..t .. 2
Equipment SElection . ........ ... 3
Installation Practices ............ i 4
ServiCing PractiCes . .. ..o oo 5
TABLES
Determination of Humidification Requirements . ..................... 2
Selection Based on Type of Water Supply . ......... o it 3
APPENDICES
References- Normative . .......... e 7
References- Informative . ...... ... ... 7
Periodic Maintenance Checklist . ......... ... .. i 8



ARI GUIDELINE F-1997

SELECTION, INSTALLATION AND SERVICING
OF RESIDENTIAL HUMIDIFIERS

Section 1. Purpose

1.1 Purpose. Thepurposeof this guideline isto establish,
for humidifiers; definitions of terms; factors and calculation
procedures for determining humidification loads; equipment
selection procedure; installation practices; and servicing
practices.

1.1.1 Intent. This document is intended for the
guidance of the industry, including manufacturers,
engineers, installers contractors and users.

1.1.2 Review and Amendment. This document is
subject to review and amendment as technology
advances.

Section 2. Scope

2.1 Scope. This guideline applies to central system and
sdf-contained humidifiers, as defined in ARI Standards 610
and 620, installed in residential and small commercial
applications.

Section 3. Definitions

3.1 Ddfinitions. All termsin this document will follow the
standard industry definitions in the current edition of
ASHRAE Terminology of Heating, Ventilation, Air-
Conditioning and Refrigeration unless otherwise defined in
this section.

3.2 Classes of Humidifiers.

3.21 Atomizing (Nozze, Centrifugal, Ultrasonic).
Discharges very fine droplets of water which evaporate
to raise the level of relative humidity of the air.

3.2.2 Evaporative (Evaporative Wetted Media).
Discharges water in the gaseous state to raise the level
of relative humidity of the air. Its energy sourceis not
an integral part of the humidifier.

323 Steam (Immersion Heaters, Electrodes).
Discharges water in gaseous state to raise the level of
humidity of the air. Its energy source is part of the
humidifier.

3.3 Humidifier. A deviceto add moisture to the air.

3.3.1 Central System Humidifier. A humidifier that
discharges into the air stream of a system. It may be
mounted in or on the following:

a.  Returnair duct

b. Return air plenum

c. Heating or cooling unit
d. Supply air duct

e. Supply air plenum

3.3.2 Sdf-Contained Humidifier. A humidifier that
discharges into the space to be humidified and which is
designed to be operated only with an installed water
make-up line and electrical services. This device may
or may not be installed within the humidified space.

34 “Shall,” “Should,” *“Recommended,” or “It Is
Recommended.” “Shall,” “should,” “recommended,” or “it
isrecommended” shall be interpreted as follows:

34.1 Shall. Where“shal” or “shall not” is used for
a provision specified, that provision is mandatory if
compliance with the standard is claimed.

3.4.2 Should, Recommended, or It Is Recommended.
“Should,” “recommended,” or “it is recommended” is
used to indicate provisions which are not mandatory but
which are desirable as good practice.

3.5 Types of Water.

35.1 Demineralized Water. Water that has been
treated to remove minerals.

3.5.2 Medium Hard Water. Untreated water with a
total mineral content of 5-15 grains per gallon [0.085-
0.257 grams per liter].

3.5.3 Naturally Soft Water. Untreasted water with low
mineral content—usually below 5 grains of total
hardness per gallon [0.085 grams of total hardness per
liter] and relatively free of chlorides.

354 Softened Water. Water that has been treated by
the ion exchange process (used widely in residential
treatment) to exchange the hardness-causing minerals
with water soluble sodium salts. Quantity of total
dissolved solids (TDS) remains unchanged.
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3.5.5 VeryHard Water. Untreated water with atotal
mineral content of more than 15 grains per gallon
[0.257 grams per liter].

4.1.2 Designinside Conditions.” The design inside
conditions to be used for the calculation of humidity
requirements are 75°F [23.9°C] and 30% R.H.

4.1.3 Ventilation. Ventilation in aresidence is, in
most current practices, handled by infiltration. Some
installations use a positive inlet duct. For load
estimates, calculate the infiltration and positive air
quantity (if any) and add the two.

Section 4. Factors Affecting Design Load

4.1 General. Thefollowing should be specified as abasis
for the calculation of design humidification loads and
equipment selection:

a. Design outside conditions

b. Designinside conditions

c. Sizeand physical characteristics of residence
(1) Heated volume of space to be conditioned.
(2) Tightness of structure, insulation, storm
windows and doors or equivaent, etc.
(CAUTION: Some older structures may have
inadequate protection against water vapor
transmission through walls, which may result in
damage from excessive moisture.)

d. Quantity of outside air entering the heated volume

of the structure

(1) Exhaust fans
(2) Fireplace dampers (Open fireplace dampers
greatly increase the addition of outside air to the
heated volume of the structure; satisfactory
performance of a humidifier, as applied to a
given structure, is based upon these dampers
being closed.)

e. Internal load generated
(1) In calculating humidity load requirements
inresidential applications, internal load factors
have not been included because of the variance
which will occur in living habits, e.g., bathing
and laundry habits, cooking, number of
occupants, etc.

4.1.1 Design Outside Conditions.” The design
outside conditions to be used for calculating humidity
requirements are as follows:

a. fortight construction . ...... 0°F[-17.8°C]
and 80% R.H.
b. for average construction . . . . . 20°F [-6.7°C]
and 80% R.H.
c. forloose construction . .. . ... 31°F[-0.6°C]
and 80% R.H.

4.1.3.1 Infiltration. Infiltration may be estimated
asfollows:

a. For tight construction—use ¥z air change
per hour.

b. For average construction—use 1 air
change per hour.

c. For loose construction and/or maximum
ventilation factor—use 2 air changes per
hour.

Chapter 20 of the ASHRAE Handbook HVAC
Systems and Equipment defines a tight house as
one “...assumed to be well insulated, have vapor
barriers, tight storm doors and windows with
weatherstripping, and its fireplace will be
dampered. An average house will be insulated,
have vapor barriers, loose storm doors and
windows, and adampered fireplace. A loose house
will probably be one constructed before 1930, have
little or no insulation, no storm doors or windows,
no weatherstripping, no vapor barriers and quite
often will have a fireplace without an effective
damper.”

Section 5. Humidity Load Determination

5.1 Humidity load requirements are determined from
Table 1.

"Derived from Fig. 1, Chapter 20, 1996 ASHRAE Handbook HVAC Systems
and Equipment,, see B 1.1.

“Obtained from Standard Rating Conditions of ARI Standards 610 and 620,
See B1.3 and 1.4 respectively.

2
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Table 1. Determination of Humidification
Requirements, gallons per day [liters per day]*t

Size of Building, sq. ft. [m?]

Type of 500 | 1000 | 1500 | 2000 | 2500 | 3000
Construction | [46.45] | [92.90] |[139.35] |[185.80] |[232.25] |[278.70]

Tight 2.1 42 6.4 8.5 106 | 127
[7.96] |[15.92] | [24.26] | [32.22] | [40.17] | [48.13]

Average 33 6.5 9.8 131 16.3 19.6
[12.51] | [24.64] | [37.14] | [49.65] | [61.78] | [74.28]

Loose 46 92 | 138 | 184 | 230 | 276
[17.43] | [34.87) | [52.30] | [69.74] | [87.17] |[104.60]

* Based on 8ft. [2.44 m] celling height.

T An amount of 2 gallons per day [7.57 liters per day] may be deducted
from these figures if it is desired to take credit for internal sources of
humidity (based on afamily of four).

5.2 If it is desired to calculate the humidity load for any
reason, such as for buildings of unusual design, the
following equation may be used:

"4 x \V x RXAG:VX R x AG

= gal/d:
v x 7000 x 8.34 33,000
24 x Vx Rx AG _ Vx RxAG - L/da
v x 1000 x 1 35.13
Where:
24 = Hours per day

V = Totd volume of space being humidified, cu
ft [m?

R = Calculated air changes per hour

AG = Difference in moisture content of air
between inside and outside conditions,
grains of moisture per Ib [grams of
moisture per kilogram] of dry air (See 4.1.1
and 4.1.2.)

v = Specific volume of moist air at inside
design conditions = 13.6 cu ft per |b of dry
air [0.848 m3/kg of dry air]

7000 = no. of grains per Ib [1000 = no. of g/kg]

8.34 = Ibsper galon of water [1.0 =kg/L of water]

521 Example.

1. Spacebeing humidified: 30 ft [9.14 m] x 50 ft
[15.24 m] x 8 ft [244 m] = 12,000 cu ft
[339.88 m?]

2. Air changes per hour (tight construction) = 1/2
(See4.1.3.1)

3. G(indoor) at 75°F [23.9°C] & 30% R.H. =39
gr/lb dry air [5.58 g/kg dry air] (See 4.1.2.)
G (outdoor) at 0°F [-17.8°C] & 80% RH.=4
gr/lb dry air [0.57 g/kg dry air] (See 4.1.1.)
AG =35 gr/lb dry air [5.00 g/kg dry air]

4. Humidity load requirement =

VxRxAG | VxRxAG
33,000 35.13

} 6.36 gal/day [24.19 L/day]

Section 6. Equipment Selection

6.1 Types Sdect equipment whichissuitable for use with
the exigting or proposed heating system: i.e., central system
humidifier or self-contained humidifier.

6.2 Water Conditions. Select the class of humidifier
which will operate satisfactorily with a minimum of
maintenance using the types of water supply available, as
shown in Table 2. (See 3.4, and 3.4.1 through 3.4.5.)

6.3 Limitations.

6.3.1 In al cases, equipment shall be used only
within the recommended limitations of the
manufacturer except where specific approval for
deviation is obtained from the manufacturer.

6.3.2 Servicesavalable i.e, electricity, water, drain,
etc., physical layout, space available and accessibility
for service may further limit the selection of equipment.

Table 2. Selection Based on Type
of Water Supply

Medium Deminer-
Classes of Naturally |Hard Very Hard | Softened | alized
Humidifiers Soft Water | Water Water* | Water* Water*
Atomizing X X
Evaporative X X X X X
Steam X X X X X

* Humidifier construction should use non-corrodible components.
** Excessive water hardness can increase maintenance requirements of humidifiers.
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6.4 Capacity.

6.4.1 Centrd System Equipment of adequate capacity
to satisfy the demand load calculated shall be selected
using the rating published in accordance with
ARI Standard 610 and corrected to the operating
conditions of the system.

6.4.1.1 The ARI Standard 610 rated capacity
shall be corrected to the actual capacity to be
realized in agiven system by the following method:

a. Adjusted to reflect actual amount of time
the system operates (usually 75% of total
time, but this can vary based on heating
equipment selected for a given demand
load) to maintain the temperature desired
in the space when minimum outside
design temperatures exist.

Note:  Steam units may turn on fan when
increase in humidity is required and
capacity does not need adjustment.

b. Adjusted to reflect actua temperature of
the air passing into the evaporative
equipment when such temperature is other
than that used in the standard rating. (See
manufacturer’ s specifications.)

c. Adjusted to reflect actual static pressure
differential from supply to return side of
the system when such differential is other
than the 0.20 in. of H,O [49.8 Pa] used in
the standard rating and selecting
evaporative equipment utilizing this
method of inducing air flow through the
humidifier. (See  manufacturer’s
specifications.)

d. Adjusted to reflect the velocity of air flow
through the system when such differs from
the 800 ft/min [4.06 m/s] used in the
standard rating. (See manufacturer’s
specifications.)

e. Adjusted to reflect any other deviation
from ARI Standard Rating Conditions
specifically required by manufacturers
published literature, i.e., water pressure,
etc. (See manufacturer’s specifications.)

f. Adjusted to reflect supplementary water
heat to be used when such hest is other
than 120°F [48.9°C] used in the standard
rating. (See manufacturer's specifications)

6.4.2 Hf-Contained Equipment of adequate capacity
to satisfy the demand load calculated shall be selected
using the rating published in accordance with
ARI Standard 620 and corrected to the operating
conditions of the equipment.

6.4.2.1 The ARI Standard 620 rated capacity
shall be corrected to the actual capacity to be
realized from the equipment by the following
method:

a. Adjusted to reflect actual static pressure
differential between inlet and outlet of the
unit when this differential is other than
0 in. of H,O [0 Pa] used in the standard
rating. (See manufacturer’s
specifications.)

b. Adjusted to reflect supplementary water
heat to be used when such hest is other
than 120°F [48.9°C] used in the standard
rating. (See manufacturer’s
specifications.)

c. Adjusted to reflect any other deviation
from ARI Standard Rating Conditions
specifically required by manufacturer’s
published literature, i.e., water pressure,
etc. (See manufacturer’s specifications.)

6.5 Accessory Selection.

6.5.1 Humidistat. Manufacturer’s recommendations
shdl be followed to obtain optimum performance and to
avoid possible problems.

6.5.1.1 A humidistat control shall be used when
any central system humidifier is selected for use on
a system to be operated on constant air circulation
(CAQ).

6.5.1.2 A humidistat control shall be used when
any type humidifier is selected that has a corrected
capacity rating under actual operating conditions
that exceeds the demand load calcul ated.

6.5.1.3 A humidistat control is recommended to
prevent the possibility of overhumidification.

6.5.2 Other Accessories. Re-circulating pumps,
valves, etc. shall be selected as recommended by the
manufacturer of the humidifier selected.
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6.6 Building Codes. Equipment shall be selected to meet
all pertinent local, state, or national codes. This appliesto
humidifiers, humidistats, and other accessory items.

Section 7. Installation Practices

7.1 General. A satisfactory humidifier installation
depends upon the use of diligence in utilizing good
installation practices. It should be kept in mind that every
customer has definite expectations for performance and
serviceability of the unit and if these conditions are met, the
result will be a satisfactory installation. A constant
awareness of these points will guide the installer to making
good detailed decisions as the installation progresses.

7.1.1 Cleaning. Although this section is primarily
concerned with installation of the unit, the installer
must keep in mind that when a humidifier atomizes
water or changes it to a gaseous state, a residue will
accumulate, necessitating regular maintenance for
cleaning. Serviceshility must be as easy as possible and
is greatly affected by the installation methods.

7.1.2 Manufacturers Instructions. Humidifier
manufacturers supply installation instructions with the
units which should be carefully followed and
supplemented by this standard as required.

7.2 Installer Familiarization. The installer should
familiarize himself with the product, taking particular note
of the humidifier's components. Electrical parts which may
need to be replaced should be observed and easy access
planned for after the unit isinstalled.

7.3 Location. The location of a humidifier for use in
exigting heating systemsis usualy determined at the job site.
Manufacturers installation instructions usually provide
sketches showing typical mounting arrangements on duct
systems. Installing a humidifier on existing ductwork may
didodge dust and dirt; therefore, vacuum-clean through the
mounting hole in the area of humidifier installation. In new
systems, future congtruction and basement finishing must be
considered and ample access must be reserved for the
maintenance and service of the humidifier.

7.3.1 Outdoor Installation. Most humidifiers are
intended for installation indoors and, unless the
manufacturer’ sinstructions specifically allow unheated
area installation, assume indoor heated location only.

7.3.2  Prevention of Water Damage. If the humidifier
is located in or above finished space such that an
accidental overflow may damage floors, carpets, wall
finishes, etc., a means should be provided to prevent
damage in the event overflow occurs. If the humidifier
has no provisions for connecting an overflow drain, a
drain pan with adrain hose should be installed beneath
the humidifier.

7.4 Electrical Connections. Most humidifiers are low
power consuming devices and can be connected in parallel
with an existing motor load (with the same voltage) on an
existing fuse. On multi-speed blower motors, avoid high
voltage feedback loops from other speed taps. It should be
noted that many humidifiers are designed to be connected to
a separately protected circuit (See manufacturer’s
specifications).

A means for disconnecting the power supply to the
humidifier shall be provided. All wiring shall conform to
local, state and national codes.

7.4.1 It may be necessary to wire steam generating
unitswith time delay relays or temperature switches so
when the humidifier is turned off, the furnace blower
continues to carry away the residual steam until the
water is cooled.

7.4.2 It may be necessary to wire steam generating
units and atomizing units with a sail or pressure
differential switch to turn the humidifier off if air flow
in the air handling system is interrupted.

75 Sart-Up and Check-Out. After installation is
completed, operate the total system through several complete
cycles of events, preferably with a system thermostat and
humidistat, if installed. Observe for normal operation as
recommended by manufacturer.

Following the running of several complete cycles of events,
set the thermostat system switch, temperature selector and
humidistat at customer’s desired settings. It isalso wiseto
have the user perform all steps for familiarization. Before
leaving the premises, present the owner’s manual to the
customer and review it with him.

7.6 Customer Education. THIS CAN BE THE MOST
IMPORTANT STEP IN THE INSTALLATION. Explainto
the customer what to expect from the humidifier and
supervise him or her in a cleaning operation in order to
instill self-confidence and make them aware of any
precautions while doing this.
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Explain anything that they may later see or hear to prevent
anxiety or dissatisfaction, such as condensation on windows,
norma mineral buildup, normal operating sounds, etc.
Mention time lag incident to reaching equilibrium in a new
installation.

Also indicate the advantages of humidification which they
will enjoy and be sureto explain that limitations imposed by
the structure will determine the level of humidity which can
be maintained. Also, teach the customer how and when to
adjust the humidistat for various ranges of outdoor
temperatures.

Section 8. Servicing Practices

8.1 Regular Care and Servicing. As with all automatic
and mechanical devices, humidifiers require periodic
maintenance and servicing either by the user or competent
service personnel to provide continued customer satisfaction,
longer equipment life and a reduction in emergency service
calls—resulting in lower annual cost to the customer.

8.2 Periodic Maintenance Check List. Appendix C
contains an example of a check list for use by the user or
service personnel. This type of check list is a result of
extensve usein thefield by many service organizations and
reflectstheir suggestions. There are two advantages to using
acheck list. Firgt, it helps the service person to develop an
efficient routine; and second, gives him an outline of service
that can be reviewed by the owner.

8.3 Special Maintenance Considerations. Humidifier
designs are of three basic categories, evaporating, steam and
atomizing. Depending upon the particular design of
humidifier, there are usually special maintenance routines
which must be followed regularly in order to insure
continued performance of the unit. Since these routines will
vary, it is particularly important that the user familiarize
himself with any special maintenance considerations by
studying the user material supplied with the humidifier.

For new installations, the humidifier should be inspected
monthly to determine a proper maintenance schedule.
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APPENDIX A. REFERENCES - NORMATIVE

None.

APPENDIX B. REFERENCES - INFORMATIVE

Bl Listed here are standards, handbooks and other
publications which may provide useful information and
background but are not considered essential. Referencesin
this appendix are not considered part of the guideline.

B1.1 ASHRAE Handbook - 1996 Systems and
Equipment, Chapter 20, Humidifiers, 1996,
American Society of Heating, Refrigerating and Air
Conditioning Engineers, Inc., 1791 Tullie Circle
N.E., Atlanta, GA 30329, U.S.A.

B1.2 ASHRAE Terminology of Heating,
Ventilation, Air Conditioning & Refrigeration, 1991,
American Society of Heating, Refrigerating, and
Air-Conditioning Engineers, Inc., 1791 Tullie Circle
N.E., Atlanta, GA, 30329, U.SA.

B1.3 ARI Standard 610-96, Central System
Humidifiersfor Residential Applications, 1996, Air-
Conditioning and Refrigeration Institute, 4301
North Fairfax Drive, Suite 425, Arlington, Virginia,
22203, U.SA.

B1.4 ARI Standard 620-96, Self-Contained
Humidifiersfor Residential Applications, 1996, Air-
Conditioning and Refrigeration Institute, 4301
North Fairfax Drive, Suite 425, Arlington, Virginia,
22203, U.SA.
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APPENDIX C. PERIODIC MAINTENANCE CHECKLIST

PREVENTIVE MAINTENANCE AND SERVICE CHECK LIST FOR HUMIDIFIERS

Customer Address

Equipment Location Contract No.

Date Last Inspected Date This Inspection

Inspected By

Humidifier:

Company Name: Model Number:

Inspect, Check, Clean and Adjust, When Necessary, All Items Listed

EVAPORATING MEDIA OR ATOMIZER . .. e s
Clean or replace media, filters and flow restrictors, as required, or clean al parts, if atomizing

STEAM GENERAT O RS . . . ottt e e e e e e
Replace cylinder or clean parts and replace immersion heater

SUMPAND DRAIN LINES . . . e e e e e e
Clean sump and drain lines and make sure drains and drain lines
are free of restrictions. Check for leaks and proper water level.

FANS AND MOTORS . .. e e e e
Fan, check for deterioration and balance. Fan setscrew, check for
tightness. lubricate motor bearings as required.

CONT ROLS . .t e e e e e
Water flow, check for proper flow rate. Humidistat, check for
proper operation. All electrical terminals for tightness. Disconnect
switch, check operation

Key: v - OK, X - Need Additional Service, XX - Repair or Replace

Remarks:




