P

s

INDUSTRY, LABOR & HUMAN RELATIONS 197

ILHR 63.02

Chapter ILHR 63

ENERGY CONSERVATION

Subchapter I — Scope and Purpose
ILHR 63.001 Scope
ILHR 63.002 Purpose

"ILHR 63.01 Plans and specifications

Subchapter II — Definitions
ILHR 63.02 Definitions

Subchapter III — Design Conditicns
ILHR 63.10 Scope

ILHR 63.11 General requirements
ILHR 68.12 Design criteria

Subchapter IV — Heating and Air Conditioning Equipment and Systems

ILHR  63.20 Equipment efficiencies

ILHR 63.21 Controls

ILHR 63.22 Insulation

ILHR 63.23 Cooling with outdoor air in conjunction with mechanical
cooling systems

ILHR 63.24 Maintenance

Subchapter V. — Water Heating

ILHR 63.30 . Purpose

ILHR 63.31 Water heaters, storage tanks and boilers
ILHR 63.32 Conservation of hot water

ILHR 63.33 Insulation

Subchapter VI — Illumination and Electrical Systems
ILHR 63.41 Lighting
ILHR 6342 Lighting control

Subchapter VII — Non-Depletable Energy Source

ILHR 63.50 Buildings utilizing solar, geothermal, wind or other
nondepletable energy source

ILHR 63.51 Documentation

Subchapter VIII — System Analysis Design
ILHR 63.60 Annual energy consumption
ILHR 63.61 Simulation

ILHR 63.62° Documentation
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Subchapter I — Scope and Purpose

ILHR 63.001 Scope. (1) GENERAL. The provisions of this
chapter shall apply to all public buildings and places of
employment. These provisions are not retroactive unless
specifically stated in the administrative rule. Where differ-
ent sections of this chapter specify different requirements,
the most restrictive requirement shall govern.

(2) EXEMPT BUILDINGS AND STRUCTURES. Buildings and
structures, or portions thereof, without space heating or
cooling, service water heating, or illumination are exempt
from the requirements of this chapter.

(3) APPLICATIONS TO EXISTING BUILDINGS. (a) Additions
to existing buildings or structures may be made without
making the entire building or structure comply, but the
addition shall comply with the requirements of this chap-
ter.

(b) Any change of occupancy or use of any existing
building or structure within the scope of this chapter
which would increase the energy consumption shall not be
permitted unless such building or structure is made to
comply with the requirements of this chapter.

(¢) Heating and cooling equipment replacement and
complete lighting system replacement shall comply with
the requirements of this chapter.

Note: It is the intent of the department to have every new building or
addition and every change of occupancy meet the energy conservation re-
quirements of this chapter. It is not the intent to prevent a previously built
building from installing air conditioning, nor to cause equipment with sev-
eral years of remaining service to be discarded due to not being able to meet
the required efficiencies of this chapter. However, occupancy changes such
as building a warehouse and later remodeling it into an office space will not
be permitted unless all the requirements of this chapter are met.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78, am. (2) and
(3)(b), Register, January, 1980, No. 289, eff. 2-1-80; cr. (3) (c), Register,
December, 1983, No. 336, eff. 1-1-84.

ILHR 63.002 Purpose. The purpose of this chapter is to
provide design requirements which will promote efficient
utilization of energy in public buildings and places of em-

ployment.

(1) GENERAL. The intent of this chapter is to provide
minimum requirements for construction and equipment to
conserve energy.

(2) FLEXIBILITY IN USE. It is intended that this chapter
be flexible and permit the use of innovative approaches
and techniques to achieve effective utilization of energy.

(3) CONFLICT WITH OTHER RULES. This chapter is not in-
tended to conflict with any safety or health requirements.
‘Where such conflict occurs, the safety and health require-
ments shall govern.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.01 Plans and specifications. Architectural and
mechanical plans and specifications shall be submitted in
accordance with the requirements outlined in ss. ILHR
50.07 and 50.12 and shall contain details and data to
demonstrate compliance with the requiremeénts of this
chapter. Such information shall include, but is not limited
to: design criteria, exterior envelope component materials,
resistance values of insulating materials, and the thermal
performance value of the building envelope. Size and type
of equipment, system and equipment controls and equip-
ment efficiencies shall be submitted with the mechanical
plans.

Note: The resistance values for- insulating materials are expressed in
Fahrenheit degrees per Btu/(hour)(square foot).

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am, (1), Register,
December, 1978, No. 276, eff. 1-1-79; r. and recr. (2), Register, January,
1980, No. 289, eff. 2-1-80; r. (2), renum. (1) to be ILHR 63.01, Register,
December, 1985, No. 360, eff. 1-1-86. : )

Subchapter II — Definitions

ILHR 63.02 Definitions. (1) COEFFICIENT OF PERFORM-
ANCE (COP). Coefficient of performance is the ratio of the
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rate of net heat removal for cooling or net heat output for
heating to the rate of total energy input, expressed in con-
sistent units and under standard rating conditions.

(2) COOLING LOAD. Cooling load is the rate at which heat
must be removed from the space to maintain a selected
indoor air temperature.

(3) ENERGY. Energy is the capacity for doing work; tak-
ing a number of forms which may be transformed from one
into another, such as thermal (heat), mechanical (work),
electrical, and chemical; in customary units, measured in
kilowatt hours (kwh) or British thermal units (Btu).

(4) ENERGY EFFICIENCY RATIO (EER). The energy effi-
ciency ratio is the ratio of net cooling capacity in Btu per
hour to total rate of electric input in watts under desig-
nated operating conditions.

(5) NONDEPLETABLE ENERGY SOURCES. Nondepletable
energy sources are sources of energy (excluding minerals)
derived from incoming solar radiation, including photo-
synthetic processes; from phenomena resulting therefrom,
including wind, waves and tides, lake or pond thermal dif-
ferences; and energy derived from the internal heat of the
earth, including nocturnal thermal exchanges.

(6) RECOVERED ENERGY. Recovered energy is the energy
utilized which would otherwise be wasted from an energy
utilization system.

(7) SERVICE WATER HEATING. Service water heating is
the supply of hot water for domestic or commercial pur-
poses other than comfort heating and processing.

(8) THERMAL PERFORMANCE. Thermal performance is
the design heat loss, excluding infiltration and ventilation,
through above-grade gross walls and roofs facing heated
interiors.

(8) ZONE. A zone is a space or group of spaces within a
building with heating or cooling requirements sufficiently
similar so that comfort conditions can be maintained
throughout by a single controlling device. As a minimum,
each floor of a building shall be considered as a separate
zone.

History: Cr. Register, May, 1978, No: 269, eff, 7-1-78; am. (2), Register,
January, 1980, No. 289, eff. 2-1-80.

Subchapter III — Design Conditions

ILHR 63.10 Scope. The criteria of this part establish the
minimum requirements for the thermal design of the exte-
rior envelope of buildings and establish criteria for the de-
sign of the heating, ventilating and air-conditioning sys-
tems and their parts.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.11 General requirements. (1) BUILDING USE.
‘When a building houses more than one use, each portion of
the building shall conform to the requirements for the use
housed therein.

(2) MOISTURE CONDENSATION. The design of buildings
for energy conservation shall not create conditions of ac-
celerated deterioration from moisture condensation.

Note: The designer should consider the use of vapor barriers and ventila-
tion to control condensation.

Register, January, 1994, No. 457

(3) INFILTRATION. (a) Exterior openmgs The following
openings, and all other similar openings in the exterior
building envelopes, shall be caulked, gasketed, weather-
stripped, or otherwise sealed:

1. Exterior joints around window and door frames;
2. Between wall cavities and window or door frames;
3. Between walls and floors;

4. Between separate wall panels; and

5. At penetrations of utility services through walls,
floors and roofs.

(b) All exterior windows and doors. All exterior windows
and doors shall be designed to limit air leakage into or
from the building and shall be caulked, gasketed, weather-
stripped or otherwise sealed.

(c) Factory manufactured exterior windows and doors.
Factory manufactured exterior windows and doors shall
be designed and manufactured to have a rate of infiltra-
tion equal to or less than the rates specified in Table 63.11.

TABLE 63.11

AIR INFILTRATION RATES FOR FACTORY MANUFACTURED
EXTERIOR WINDOWS AND DOORS

Infiltration Rate
(Expressed in
CFM/linear foot
of perimeter crack of
operable sash, unless
otherwise specified)

Component

Operable windows, prime

Residential * ‘ .30

All other occupancies 15
Prehung, swing-type doors .50
Glazed, sliding (patio type) .50 CFM/
doors square foot

of door area

* Residential occupancies include all ch. ILHR 57 residential occupancies
including motels and hotels. )

1. Compliance with the air mﬁltratlon rates specified in
Table 63.11 shall be certified by an independent testing
laboratory or a Wisconsin registered architect or profes-
sional engineer, using the criteria for air leakage specified
in' ASTM E 283, at a pressure differential of 1.567 pounds
per square foot, which is equivalent to the effect of a 25-
mile-per-hour wind.

Note: The term “factory manufactured” does not apply to units con-
structed or fabricated in the field or to units assembled from individual
components at a lumber yard or building material center.

(4) DESIGN TEMPERATURE DIFFERENTIALS. (a) Winter.
The winter design temperature differential shall be deter-
mined using the indoor design temperature as given in Ta-
ble 1 of ch. ILHR 64 and the outdoor de51gn temperature
as given in Figure 1.

(b) Summer. The summer design temperature differen-
tial shall be determined using an indoor design tempera-
ture of 78° F. and the outdoor design temperature as given
in Figure 1.
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(5) PROHIBITION OF HEATED SIDEWALKS. The installa-
tion or use of heated sidewalks is prohibited as specified in
s. 101.124, Stats..

Note: Section 101.124, Stats., reads as follows:

101.124 Heated Sidewalks Probibited. Iz this section “exterior pedestrian
traffic surface” means any sidewalk, ramp, stazr , $100p, slep, entrance way,
plaza or pedestrian bridge not fully enclosed ilding and “heated”
means heated by electricity or energy derived from the combustion of fossil fuels,
but not including the use of waste thermal energy. *‘ Exterior pedesman traffic
surface’ does not include any means of ingress and egress by the 1 ically

December, 1981, No. 312, eff. 1-1-82; am. table and (3) (c¢) 1., Register,
August, 1985, No, 356, eff. 1-1-86; am..(3) (c) 1., Register, January, 1994, No.
457, eff. 2-1-94.

ILHR 63.12 Design criteria. (1) THERMAL PERFORMANCE.
(a) Except as provided in par. (b), the thermal perform-
ance values for the exterior envelope of all buildings, shall
not exceed the values specified in Table 63.12-A.

TABLE 63.12-A
THERMAL PERFORMANCE VALUES

disabled required under s. 101.13 (2). No person may construct a heated exte-
rior pedestrian traffic surface. The department or any city, village, town or
county is prohibited from approving any plan under s. 101.12 which includes
such heated surface. The department shall order any existing heated exterior
pedestrian traffic surface in operation to be shut off . This section does not apply
to any inpatient health care facility or ity-based residential facility, as
defined in 5. 1}0.85 (1) or 140.86.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; r. and recr. (3),
Register, May, 1980, No. 293, 6-1-80; am. (3) and (4), cr. (5), Register,

Number of Stories Thermal Performance Values*

1-2 12
3-4 13
57 16
8-12 18
13-20 20
Over 20 21

*Expressed in Btu/hour/square foot of above-grade exterior envelope.
Register, January, 1994, No. 457
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(b) 1. The thermal performance values for the exterior
envelope of all ch. ILHR 57 residential buildings of 3 sto-
ries or less in height shall not exceed 9 Btu/hour/square
foot of above-grade exterior envelope.

2. The thermal performance values specified in Table
63.12-A shall not apply to special use buildings, such as
greenhouses, tents, inflatable and similar types of struc-
tures.

3. The thermal performance values specified in par. (a)
may be increased or decreased provided the U value for
other components is decreased or increased so the total
heat gain or loss for the entire building envelope and floor
area does not exceed the total heat gain or loss resulting
from conformance to the values specified in subs. (1)
through (3).

Note: To determine the thermal performance value of a building, the
designer may use a static or dynamic method of calculation provided such
calculation method is acceptable to the department.

(2) FLOORS OVER UNCONDITIONED SPACES. The overall
heat transmission coefficient (U-value) for floors of heated
or mechanically cooled spaces over unconditioned spaces
shall not exceed 0.08 Btu/°F. Sq. Ft. hour.

(3) SLAB-ON-GRADE PERIMETER INSULATION. For slab-
on-grade floors with or without grade beam, foundation
bearing wall or foundation frost wall, the thermal resis-
tance of the insulation around the perimeter of the floor
shall not be less than the values shown in Table 63.12-B.
The insulation shall extend 48 inches in the vertical or hor-
izontal direction or combination thereof with a total di-
mension of 48 inches. Slab-on-grade perimeter insulation
shall be moisture resistant.

TABLE 63.12-B
PERIMETER INSULATION REQUIREMENTS

Slab-on-grade
Perimeter Insulation Zone 1 Zone 2 Zone 3 Zone 4
R =_F Sq. Ft. Hour Unheated Slabs 6.7 : 6.2 - 59 5.2
Btu Heated Slabst 9.3 9.0 8.6 82

+ Heated slabs have piping, ductwork or other heat distribution system components embedded in or under them.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. (1)(intro.),
Register, January, 1980, No. 289, eff. 2-1-80; r. and recr. (1), Register,
May, 1980, No. 293, eff. 6-1-80; am., Register, December, 1981, No. 312,
eff. 1-1-82; am. (1) (b) 1., Register, October, 1982, No. 322, eff. 11-1-82; r.
and recr. (3), Register, December, 1983, No. 336, eff. 1-1-84; am. (1) (b) 1.,
Register, August, 1985, No. 356, eff. 1-1-86.

Subchapter IV — Heating and Air Conditioning
Equipment and Systems

ILHR 63.20 Equipment efficiencies. (1) ELECTRICAL
EQUIPMENT. All electrical heating and cooling equipment
shall comply with the minimum coefficients of perform-
ance (COP) or energy efficiency ratios (EER) established
in this section.

(a) Air conditioning equipment. Air conditioning equip-
ment shall have minimum EER and COP values as indi-
cated in Table 63.20-A.

(b) Heat pumps. Heat pumps in the cooling mode shall
have EER and COP values as indicated in Table 63.20-A
based on the standard rating conditions specified in Table
63.20-B. Heat pumps in the heating mode shall be rated at
the standard rating conditions and have a minimum COP
as shown in Table 63.20-C.

TABLE 63.20-A

MINIMUM EER AND COP FOR ELECTR]C HEATING,
VENTILATING AND AIR CONDITIONING
SYSTEM EQUIPMENT, COOLING MODE#

Standard Rating Capacity ‘ EER COP
Under 65,000 Btu/hour (19,050 watts) 7.8 2.3
65,000 Btu/hour (19,050 watts) and 8.2 2.4

over

tAdopted from Table 6.2, ASHRAE Standard 90A-80, Energy Conser-
vation in New Building Design (The American Society of Heating, Refrig-
erating, and Air-Conditioning Engineers, Inc., 1791 Tullie Circle N.E,, At-
lanta, Georgia 30329). ..

Register, January, 1994, No. 457

TABLE 63.20-B

HVAC SYSTEM EQUIPMENT STANDARD RATING
CONDITIONST — COOLING*+

Temperatures
Wet
Item Dry Bulb| Bulb Inlet Qutlet
Air Entering Equipment°F(°C) | 80(26.7) | 67(19.4)] — —
Condenser Ambient *F(°C)| 95(35.0) | 75(23.9)] — —
(Air Cooled)
Condenser Water °F(°C) — —  |85(29.4) | 95(35.0)
(Water Cooled)

tStandard ratings are at sea level.

++Reproduced with permission from ASHRAE Standard 90A-80, En-
ergy Conservation in New Building Design (The American Society of
Heating, Refrigerating, and Air-Conditioning Engineers, Inc., 1791 Tullie
Circle, N.E., Atlanta, Georgia 30329).

TABLE 63.20-C
MINIMUM COP FOR HEAT PUMPS, HEATING MODE+

Source and Outdoor Temperature °F Minimum COP

Air Source (return air 70° F) 47 db/43 wb 2.7
Air Source (return air 70° F) 17 db/15 wb 1.8
‘Water Source 60° Entering (return air 70°F) 3.0

tAdapted from Tables 6.10 ASHRAE Standard 90A-80, Energy Con-
servation in New Building Design (The American Society of Heating, Re-
frigerating, and Air-Conditioning Engineers, Inc., 1791 Tullie Circle, N.E.,
Atlanta, Georgia 30329).
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TABLE 63.20-D

MINIMUM COP FOR HEATING, VENTILATING AND AIR
CONDITIONING SYSTEMS, HEAT-OPERATED COOLING

EQUIPMENTY
Heat Source Minimum COP
Direct-fired (gas, oil) 0.48
Indirect-fired (steam, hot water) 0.68

tAdapted from Table 6.7 ASHRAE Standard 30A-80, Energy Conser-
vation in New Building Design (The American Society of Heating, Refrig-
erating, and Air Conditioning Engineers, Inc., 1791 Tullie Circle, N.E,,
Atlanta, Georgia 30329.

(2) COMBUSTION HEATING EQUIPMENT. All gas-fired and
oil-fired heating equipment shall have a minimum com-
bustion efficiency of 7 5% at maximum rated output.

201
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(3) HEAT-OPERATED EQUIPMENT, COOLING MODE. Heat-
operated cooling equipment shall have a COP cooling not
less than the values shown in Table 63.20-D when tested
at standard rating conditions. These requirements apply
to, but are not limited to, absorption equipment, engine-
driven equipment and turbine-driven equipment.

(4) ELECTRICALLY OPERATED SYSTEMS COMPONENTS,
COOLING MODE. Components of heating, ventilating and
air-conditioning systems having entirely electric energy
input shall have a COP cooling not less than the values
shown in Table 63.20-E when tested at the standard con-
ditions shown in Table 63.20-F.

TABLE 63.20-E

MINIMUM COP FOR ELECTRICALLY DRIVEN HEATING, VENTILATING
AND AIR CONDITIONING SYSTEM COMPONENTS+

Air Water Evaporative
Component ‘ Condensing Means EER cop EER copP EER copP
Self-Contained Water Chillers Centrifugal 8.0 2.3 138 4.0 — —
Positive 84 2,5 12.0 3.5 — —
Displacement _
Condenserless Water Chillers Positive 9.9 2.9 12.0 3.5 — —
Displacement
Compressor and Condenser Units 65,000 Positive 9.5 2.8 12.5 3.9 12.5 3.7
Btu/hour (19,050 watts and over) Displacement

tAdapted from Tables 6.4 and 6.5 ASHRAE Standard 90A-80, Energy Conservation in New Building Design (The American Society of Heating,
Refrigerating and Air-Conditioning Engineers, Inc., 1791 Tullie Circle, N.E., Atlanta, Georgia 30329).

TABLE 63.20-F

APPLIED HVAC SYSTEM COMPONENTS
STANDARD RATING CONDPITIONSt — COOLINGt+

Item Centrifugal or Self-Contained Condenserless
' Reciprocating Water Chiller Reciprocating
. Water Chiller
Leaving Chilled Water Temp °F 44 44
Entering Chilled Water Temp °F 54 54
Leaving Condenser Water 95
Temp °F —
Entering Condenser Water - 85
Temp ‘ °F —_
Fouling Factor, Water
Nonferrous Tubes * 0.0005 0.0005
Steel Tubes * 0.0010 0.0010
Fouling Factor, Refrigerant * 0.0000 0.0000
Condenser Ambient (Air or 95 db/75 wb
Evap. Cooled) °F —
Compressor Saturated Water Cooled (or Evap. —
Cooled) °F 105

Discharge Temp Air Cooled °F — 120

+Standard ratings are at sea level.

**F Sq. Ft. Hour
Btu

++Adapted from Table 6.3.1, ASHRAE Standard 90A-80, Energy Conservation in New Building Design (The American Society of Heating, Refriger-
ating, and Air-Conditioning Engineers, Inc., 1791 Tullie Circle, N.E., Atlanta, Georgia 30329).

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. tables A, C, D
and E, Register, January, 1980, No. 289, eff. 2-1-80; reprinted to correct
error in (1) (b), Register, June, 1983, No. 330; r. and recr. tables A, C and
E, am. tables B, D, and F, Register, December, 1983, No. 336, eff. 1-1-84.

ILHR 63.21 Controls. (1) ZONE HEATING AND COOLING.
Simultaneous heating and cooling by reheating or recool-

ing supply air or by concurrent operation of independent
heating and cooling systems serving a common zone shall
be in accordance with the following:

(a) Reheat systems: Single zone reheat systems shall be
controlled to sequence reheat and cooling. Multiple reheat

Register, January, 1994, No. 457
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systems serving multiple zones, other than those employ-
ing variable air volume for temperature control, shall be
provided with controls that will automatically reset the
system cold air supply to the highest temperature level
that will satisfy the zone requiring the coolest air.

(b) Dual duct and multi-zone systems. These systems
shall be provided with control(s) that will automatically
reset:

1. The cold deck air supply to the highest temperature
that will satisfy the zone requiring the coolest air; and

2. The hot deck air supply to the lowest temperature
that will satisfy the zone requiring the warmest air.

(¢) Recooling systems: Systems in which heated air is
recooled, directly or indirectly, to maintain space temper-
ature shall be provided with controls that will automati-
cally reset the temperature to which the supply air is
heated to the lowest level that will satisfy the zone requir-
ing the warmest air.

1. Exception. A multiple zone heating, ventilating and
air-conditioning system that employs reheating or recool-
ing for control of not more than 5,000 c¢fm or 20% of the
total supply air of the system, whichever is less, shall be
exempt from the supply air temperature reset require-
ments of pars. (a), (b) and (e).

(d) Heat pump supplemental heater. The heat pump
shall be installed with a control to prevent simultaneous
operation of a supplemental heater when the heating load
can be met by the heat pump alone. A two-stage thermo-
stat, which controls the supplementary heat on its second
stage, will be accepted as meeting this requirement. The
cut-on temperature for the compression heating shall be
higher than the cut-on temperature for the supplementary
heat, and the cut-off temperature for the compression
heating shall be higher than the cut-off temperature for
the supplementary heat.

Note: Supplemental heater operation is permitted during transient peri-
ods, such as start-ups, following room thermostat set point advance, and
during defrost.

(2) CONCURRENT OPERATION. Concurrent operation of
independent heating and cooling systems serving common
spaces and requiring the use of new energy for heating or
cooling shall be minimized by one or both of the following:

(2) Providing sequential temperature control of both
heating and cooling capacity in each zone;

Register, January, 1994, No. 457

(b) Limiting the heating energy input through auto-
matic reset control of the heating medium temperature (or
energy input rate) to only that necessary to offset heat loss
due to transmission and infiltration and, where applicable,
to heat the ventilation air supply to the space.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; r. (1)(intro.) and
am. (1)(d), Register, January, 1980, No. 289, eff. 2-1-80; r. (3), Register,
December, 1981, No. 312, eff. 1-1-82.

ILHR 63.22 Insulation. (1) AIR-HANDLING DUCT INSULA-
TION. All ducts, plenums and similar enclosures serving
buildings shall be insulated as follows:

(a) All duct systems, or portions thereof, shall be insu-
lated to provide a thermal resistance, excluding film resis-
tances, of:

R=AT °F Sq. Ft. Hour/Btu
15

Where AT equals the design temperature differential in
degrees F' between the air in the duct, plenum or similar
enclosure and the surrounding medium. For underground
duct insulation, the surrounding medium (ground) tem-
perature for ducts within the building perimeter shall be
40° F. and for ducts outside the building perimeter shall be
30° F. .

(b) Exceptions. Duct insulation is not required:
1. Where AT is 25° F or less;

2. When the heat gain or loss of the ducts, plenums and
similar enclosures, without insulation, will not increase
the energy consumption of the building.

(2) P1PE INSULATION. All piping within buildings shall be
thermally insulated to achieve at least the equivalent in-
sulation values of Table 63.22. Minimum insulation thick-
ness shall be increased for materials with thermal resis-
tance less than 4.0 °F Sq. Ft. Hour/Btu/inch or may be
reduced for materials with thermal resistance greater than
4.6 °F Sq. Ft. Hour/Btu/inch.

Note: See s. ILHR 63.33 (2) for service water piping insulation.

(a) Exception. Piping insulation shall not be required
where the fluid temperature is between 55°F and 120°F.

N,
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TABLE 63.22
MINIMUM PIPE INSULATION
(The thicknesses specified in this table are based on insulation having thermal resistance in the range of 4.0 H-Ft 2- F*/Btu to 4.6 H-Ft2-F/Btu perinch

of thickness on a flat surface at a mean temperature of 75°F)

Insulation Thickmess in Inches for Pipe Sizest
Piping System Types Fluid Run Outstt 1" 1% 24" 5" 8 and
Temperature up to 27 and to to to larger
Range °F less 2 4" 6"

Heating Systems:

Steam and Hot Water

High Pressure/Temp 306-450 1% 2% 2% 3 3% 3%
Med. Pressure/Temp 251-305 1% 2 2% 2% 3 3
Low Pressure/Temp 201-250 1 1% 1% 2 2 2
Low Temperature 120-200 % 1 1 1% 1% 1%
Steam Condensate

(for feed water) Any 1 1 1% 2 2 2
Cooling Systems:

Chilled Water 40-55 % % 1 1 1% 1%
Refrigerant Below 40 1 1 1% 1% 1% 1%

1 For piping exposed to outd bient temperatures, increase thickness by % inch.

11 Run-outs not exceeding 12 feet in length to individual terminal units,

" Note: Also see 8, ILHR 64.37 for additional requirements.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. Register,
January, 1980; No. 289, eff. 2-1-80; am. (1) (a), Register, December, 1981,
No. 312, eff. 1-1—82 r. and recr. table, Register, Deeember, 1983, No. 336,
eff, 1-1-84.

ILHR 63.23 Cooling with outdoor air in conjunction with
mechanical cooling systems (economizer cycle) (1) OUT-
DOOR AIR, Each fan system shall be designed to use up to
and including 100% of the fan system capacity for cooling
with outdoor air automatically whenever its use will re-
sult in lower usage of new energy. Activation of econo-
mizer cycle shall be controlled by sensing outdoor air en-
thalpy and dry bulb temperature jointly, or outdoor air
dry bulb temperature alone.

(2) Exception. Cooling with outdoor air is not required
when the cooling capacity of the fan system is less than
55,000 Btu per hour.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. (1) (a), Regis-
ter, January, 1980, No. 289, eff. 2-1-80; renum. (1) (a) to be (2) and am.
Register, January, 1994, No. 457, eff. 2-1-94.

ILHR 63.24 Maintenance. Equipment shall be labeled to
clearly state the required regular maintenance. Such label
may be limited to identifying, by title or publication num-
ber, the operation and maintenance manual for that par-
ticular model and type of product. Maintenance instruc-
tions shall be furnished for any equipment which requires
preventive maintenance for efficient operation.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.
Subchapter V — Water Heating

ILHR 63.30 Purpose. The purpose of this part is to pro-
vide energy conservation criteria for the design and equip-
ment selection for service water heating.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.31 Water heaters, storage tanks and boilers. (1)
COMBINATION SERVICE WATER HEATING/SPACE HEATING
BOILERS. Space heating boilers shall not be used for ser-
vice water heating from May 1 to September 30 unless the
service water heating load equals or exceeds 30% of the
net boiler load.

(2) TEMPERATURE CONTROLS. Service water heating sys-
tems shall be equipped with automatic temperature con-
trols capable of adjustment from the lowest to the highest
acceptable temperature settings for the intended use.

Note: The department recognizes the values specified in Table 1,
ASHRAE Handbook and Product Directory, Systems Volume, Chapter 37.

(3) SHUT DOWN. A separate means shall be provided to
permit turning off the energy supplied to service water
heating systems.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.32 Conservation of hot water. (1) SHOWERS.
Showers shall be equipped to limit the flow of water to not
more than 3 gallons per minute per shower head.

(2) LavaTories. Lavatory faucets in toilet rooms shall
be equipped to limit the flow to not more than 3 gallons

per minute.

(3) HeaTED SWIMMING PooLs, Heated swimming pools
shall comply with the following:

(a) Heated swimming pools shall be equipped with con-
trols to limit heating water temperatures to no more than
80° F, except for pools used for therapeutic purposes.

(b) Unenclosed heated pools shall be controlled so that
the electric resistance or fossil-fueled pool water heating
systems are inoperative from September 15 to May 15.

Note: The requirements of sub. (3) will be enforced by the department of
health and social services. The same rules will be included in Wis. Adm.
Code ch. HSS 172 — Safety, Maintenance and Operation of Public Swim-

ming Pools.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. (1) and (2),
Register, January, 1980, No. 289, eff. 2-1-80; am. (2), Register, October,
1994, No. 466, eff. 11-1-84.

ILHR 63.33 Insulation. (1) STORAGE TANKS. Heat loss from
unfired hot water storage tanks shall be limited to 15 Btu
per hour per square foot of external tank surface area. The
design ambient temperature shall be no higher than
65°F. '

Register, October, 1994, No. 466
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(2) PrpING. (a) Except as provided in par. (b), piping heat
loss for recirculation systems shall be limited to a maxi-
mum of 25 Btu per hour per square foot of external p1pe
insulation surface for aboveground piping and a maxi-
mum of 35 Btu per hour per square foot of external pipe
insulation surface for underground piping. Maximum heat
loss shall be determined at a A T equal to the maximum
water temperature minus a design ambient temperature
no higher than 65° F.

(b) Conformance to the minimum pipe insulation re-
quirements specified in Table 63.22 shall be deemed as
complying with the requirements of this subsection.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; cr. (2) (a), Regis-
ter, May, 1980, No. 293, eff. 6-1-80; am. (2), Register, December, 1983, No.
336, eff. 1-1-84.

Subchapter VI — Iumination and Electrical
Systems
Note: Section 101,08, Stats., and the National Appliance Energy Conser-
vation Amendments of 1988, P.L. 100-357, establish energy efficiency stan-

dards for fluorescent lamp ballasts. For a list of ballasts certified as con-
forming to s. 101.08, Stats., contact the office of division codes and applica-

tion at 608/266-1542.

ILHR 63.41 Lighting. The building lighting shall be de-
signed in accordance with one of the following methods:

(1) LIGHTING POWER BUDGET. (a) Except as provided in
par. (b), for purposes of establishing a budget, the power
allowed for the lighting load shall not exceed the value for
the space use as indicated in Table 63.41. Each area of
space shall be multiplied by its maximum lighting load

respective value as indicated in Table 63.41. This calcula-
tion shall be made for all areas of the building and these
values shall be summed to yield a total allowable lighting
wattage. This total allowable lighting wattage is the maxi-
mum amount of lighting power for the building, which
may then be allocated as desired provided this value is not
exceeded.

(b) The following areas or classes of lighting equipment
are exempt from the criteria of par. (a):

1. Local task lighting fixtures applied to an individual
location with switching under the user’s immediate con-
trol, such as, but not limited to, a portable desk lamp, a
work light on a machine, or a hospital examination light;
or

2. Lighting for special applications where the lighting is
an essential technical element for the function performed,
such as theatrical performances.

(2) ILLUMINATION BUDGET. If the total allowable lighting
wattage value determined by the calculations outlined in
sub. (1) is exceeded, then the illumination shall be deter-
mined by a method acceptable to the department.

Note 1: The material in this section is not intended to be used as a
lighting design procedure. The purpose of this section is solely to outline a
procedure for determining the maximum power limit for the lighting.

Note 2: See 8. PSC 113,315, Wis. Adm. Code, for individual electric
metering requirements for nontransient multi-dwelling unit residential

TABLE 6341
LIGHTING POWER VALUES

Area/Use Maximum Connected Lighting Load

(Watta/Sq. Ft.)
General
Conference Room ... ... .20
Corridor . . .10
Employe Cafetem ...... . 2.0
JANIEOT ClOBEL ... cwaueaioiuiuas im0 e b a b a e b e e e e e .05
Lobby oo . 1.0
Locker Room . .. .20
Lunch Room ... .20
Mechanical Room .05
Parking, Indoor .. . 0.25 4
Parking, Outdoor . 0.05
Office . . 3.0
Peumeter Facade JO . . 5.0/linear ft.
Reception or Wamng Room .30
Shower Room .. Fewuon .o 2.0
Stairway .. ..10
Storage .. .05
Toilet ...c.oovunnnas .o 20
Assemblx (Chs. ILHR 54 and ILHR 55)
Church Nave and Sanctuary .20
Dining Area . .20
Gymnasium ........ .20

.. 2.5

Kltchen, Commercial
i 2.0
.20
.. 20
.. 20
, e, .20

Educational (Chs. ILHR 56 and ILHR 60)

Classroom . .25

Register, October, 1994, No. 466
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TABLE 63.41
LIGHTING POWER VALUES

Maximum Connected Lighting Load

Area/Use

(Watts/Sq. Ft.)
[ 08 T o - |
Mercantile (chs. ILHR 54 and ILHR 59)

Laboratory . .
Library, Readmg A! el

Library, Stack Area.
Museum .. .
Natatorium .. ..
Vocational SNOP . . . v v v v v anan s ons o

Health Care (Ch. ILHR 58)

ExamiInation ROOII . .. oottt e vt et st i e s o et e e e b e e e s e e e e e

Laboratory ......
Nurse Station ..
Operating Room
Patient Room ..
Physical Therapy .
Treatment Room .

Industrial (Ch. ILHR 54)

Assembly ......
Inspection .
Laboratory
Manufacturing .
Shipping and Recewmg

Storage (Including Warehémse Storage)“ e e e e b e e e aa n  ahen
Garage, REDAIT ... oo s au e atao i e e e e e e e e s e e s s e s e

Kitchen, Commercial .
Laundry, Commercial .

Mall .

Sales Ar ea (Includmg Dlsp ay Lxghtmg
Stock Room ... .

Residential (Ch. ILHR 57)

B2 22 11 7o Y

Closet . ,
Hotel or Motel Bedroom
Kitchen, Residential . ...
Laundry Area ........

Living or Sleeping Area .
11703 -

Note: 1. Use the most similar area/use designation for unlisted occupancies.

Note: 2. In general, canopy lighting is given the value assigned for similar indoor tasks. For example, a shopping center canopy is given the 2.0 watts/sq.

ft. value of mall.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; am. (1) and (2),
Register, December, 1981, No. 312, eff. 1-1-82.

ILHR 63.42 Lighting control. Each room enclosed by ceil-
ing-height partitions shall have independent control of the
lighting in that room through control devices located
within the room.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78; r. and recr., Regis-
ter, December, 1981, No. 312, eff, 1-1-82.

Subchapter VIl — Nondepletable Energy Source

ILHR 63.50 Buildings utilizing solar, geothermal, wind or
other nondepletable energy source. Any building, or por-
tion thereof, utilizing any nondepletable energy source
shall meet all the requirements of this chapter. An energy
credit will be given to the building envelope in the amount
of the net nondepletable energy collected. The nondeplet-
able energy must be derived from a specific collection,
storage and distribution system, which may include active
and passive systems.

Note: An energy credit to the building envelope in the amount of the net
recovered energy will be given to the use of recovery systems which will
conserve energy, provided the amount expended is less than the amount
recovered when the energy transfer potential and the operating hours are
considered.

History: Cr. Register, May, 1978, No. 269, eff, 7-1-78,

ILHR 63.51 Documentation. Proposed alternative de-
signs, submitted as variations to the standard design crite-
ria, shall be accompanied by an energy analysis. This de-
partment will accept alternative systems designed accord-
ing to the requirements of nationally recognized agencies.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.
Subchapter VIII — System Analysis Design

ILHR 63.60 Annual energy consumption. A building de-
signed in accordance with this part will be deemed as com-
plying with this chapter if the calculated annual energy
consumption is not greater than a similar building with
enclosure elements and energy consuming systems de-
signed in accordance with subchs. I through VI. If the pro-

Register, January, 1994, No. 457
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posed alternative design results in an increase in consump-

tion of one energy source and a decrease in another energy

source, the difference in each energy source shall be con-

verted to equivalent energy units for purposes of compar-
- ing the total energy used.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.61 Simulation. The calculation procedure used
to simulate the operation of the building and its service
systems through a full year operating period shall be de-
tailed to permit the evaluation of the effect of system de-
sign, climatic factors, operational characteristics, and
mechanical equipment on annual energy usage. Manufac-
turer’s data or comparable field test data shall be used
when available in the simulation of all systems and equip-
ment. The calculation procedure shall be based upon 8,760
hours of operation of the building and its service systems
and shall utilize the following input:

(1) CLIMATIC DATA: Coincident hourly data for tempera-
tures, solar radiation, wind and humidity of typical days
in the year representing seasonal variation,

Register, January, 1994, No. 457

(2) BUILDING DATA: Orientation, size, shape, thermal
mass, air moisture and heat transfer characteristies.

(3) OPERATIONAL CHARACTERISTICS: Temperature, hu-
midity, ventilation, illumination, control mode for occu-
pied and unoccupied hours.

(4) MECHANICAL EQUIPMENT: Design capacity, partial
load profile.

(5) BUILDING LOADS: Internal heat generation, lighting,
equipment, number of people during occupied and unoccu-
pied periods.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.

ILHR 63.62 Documentation. Proposed alternative de-
signs, submitted as requests for exception to the standard
design criteria, shall be accompanied by an energy analy-
sis comparison report. The report shall provide technical
detail on the building and system design and on the data
used.

History: Cr. Register, May, 1978, No. 269, eff. 7-1-78.
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