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Section 402. Effective date.

The General Assenbly of the Conmonweal th of Pennsyl vani a
her eby enacts as foll ows:

CHAPTER 1
CENERAL PROVI SI ONS
Section 101. Short title.

This act shall be known and may be cited as the "Buil ding
Energy Conservation Act."

Section 102. Legislative findings and decl aration of purpose.

(a) Findings.--The Legislature hereby determ nes that:

(1) Energy shortages in the donestic supply present far-
reachi ng problens that prom se to persist. These energy
shortages affect the continued efficient operation of the
Commonweal t h' s econony and social structure.

(2) It is the Coomonwealth's responsibility to provide
for energy conservation through regul ati on of design and
construction standards.

(3) The Legislature intends, by this act, to respond to
t hese shortages by devising a specific responsible energy
conservation policy for building systens.

(b) Purpose.--The purpose of this act is to grant to the
Commonweal th of Pennsylvania and direct it to exercise specific
authority in building construction to assure that such
construction is performed using materials and techni ques that
will provide for energy conservation in the future operation and
mai nt enance of said structure.

Section 103. Definitions.

The foll ow ng words and phrases when used in this act shal

have, unless the context clearly indicates otherw se, the

meani ngs given to themin this section:

19770H0552B2503 - 4 -
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"Building." Any structure that provides facilities or
shelter for public assenbly or for educational, business,
mercantile, institutional, warehouse or residential occupancy,
or industrial use including, but not limted to, those portions
of factory and industrial occupancy such as office space except
for:

(1) Buildings and structures or portions thereof whose
peak design rate of energy usage is |less than one watt per
square foot or 3.4 BTU hr per square foot of floor area for
al | purposes.

(2) Structures or those portions of structures used for
manuf acturing or processing and whose manufacturing or
processi ng procedures require the use of substantial heat
produci ng energy or cooling to create their product.

(3) Buildings which are neither heated nor cool ed.

(4) Historic buildings.

"Construction.” The erection, fabrication or renovation of a
bui | di ng.
"Departnment.” The Pennsyl vani a Departnent of Labor and

I ndustry except that for all units subject to the act of My 11,
1972 (P.L.286, No.70), known as the "Industrialized Housing
Act," and all buildings classified as Use Goup R 3, herein
department means the Pennsyl vani a Departnment of Comrunity
Affairs.

"Design." Calculations and resultant draw ngs and
speci fications which are used for the construction of a
bui | di ng.

"Hi storic building." Any building determ ned by the State
Hi storic Preservation Oficer to neet the criteria for listing

on the National Register of Historic Places but only to the

19770H0552B2503 - 5 -
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extent that conpliance with this act would prevent preservation
of the historic or architectural integrity of the building.

"Li censed design professional.” A person |licensed as an
architect or professional engineer pursuant to the appropriate
l'i censure act.

"Life-cycle cost.”" The cost of a building including its
initial cost, the cost of the energy consuned over its econom c
life and the cost of its operation and mai ntenance.

"Performance standards.” Paraneters within which designers
of buildings shall work. The specific practices that a designer
enpl oys shall not be prescribed as long as the result is within
t he paraneters established by the standards.

"Renovation.” (a) The rehabilitation of an existing
bui | di ng which requires nore than 25% of the gross floor area or
vol une of the entire building to be rebuilt; or

(b) any addition to an existing building: Provided, however,
That the provisions of this act shall only apply to such
addition and not to the entire buil ding.

CHAPTER 2
ENERGY CONSERVATI ON STANDARDS
Section 201. Provisions.

The foll ow ng provisions regulate the design and construction
of the exterior envel opes and sel ection of HVAC, service water
heating, electrical distribution, and illum nation systens and
equi pnent required for the purpose of effective use of energy
and shall govern the construction of all buildings, or portions
t hereof , as provi ded herein.

SUBCHAPTER A
PLANS AND SPECI FI CATI ONS

Section 202. Subm ssi on.

19770H0552B2503 - 6 -
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Pl ans, specifications, necessary conputations and any changes
thereto together with the necessary certification required by
section 305 shall be submitted to indicate conformance with this
chapter and other applicable chapters of this act.

Section 203. Contents.

The plans and specifications shall show in sufficient detai
all pertinent data and features of the building and the
equi pnent and systens as herein governed, including but not
limted to: exterior envel ope conponent materials, U values of
el enents, R values of insulating materials, size and type of
apparatus and equi pnent, equi prment and system controls and ot her
pertinent data to indicate conformance with the requirenents
her ei n.

SUBCHAPTER B
DEFI NI TI ONS RELATI NG TO
ENERGY CONSERVATI ON STANDARDS
Section 204. Definitions relating to standards.

The foll ow ng words and phrases when used in this chapter
shall have, unless the context clearly indicates otherw se, the
meani ngs given to themin this section:

"Coefficient of beamutilization” (CBU). The ratio of the
 um nous flux (lumens) reaching a specified area directly froma
floodlight or projector to the total beam | um nous fl ux.

"Coefficient of performance” (COP) - cooling. The ratio of
the rate of net heat renpval to the rate of total energy input,
expressed in consistent units and under designated rating
condi ti ons.

"Coefficient of performance"” (COP) - heat punp, heating. The
ratio of the rate of net heat output to the rate of total energy

i nput, expressed in consistent units and under designated rating

19770H0552B2503 - 7 -



1 conditions.

2 The rate of net heat output shall be defined as the change in
3 the total heat contents of the air entering and | eaving the

4 equi pnent not including supplenentary heat.

5 Total energy input shall be determ ned by conbining the

6 energy inputs to all elenents, except supplenentary heaters, of
7 the heat punp, including, but not limted to, conpressors,

8 punps, supply air fans, return air fans, outdoor air fans,

9 cooling tower fans and the heating, ventilating and air

10 conditioning system equi pnent control circuit.

11 "Coefficient of utilization®™ (CU. The ratio of the |um nous
12 flux (lumens) froma lum naire received on the work plane to the
13 lunmens emitted by the lumnaire's | anps al one.

14 "Color rendition.”" General expression for the effect of a

15 ||ight source on the color. Appearance of objects in conscious or
16 subconscious conparison with their col or appearance under a

17 reference light source.

18 "Degree day, heating." A unit, based upon tenperature

19 difference and time, used in estimating fuel consunption and
20 specifying nomnal heating load of a building in winter. For any
21 one day, when the nmean tenperature is less than 65 F., there
22 exist as many degree days as there are Fahrenheit degrees
23 difference in tenperature between the nean tenperature for the
24 day and 65 F.
25 "Energy efficiency ratio" (EER). The ratio of net cooling
26 capacity in Btuh to total rate of electric input in watts under
27 designated operating conditions.
28 "Equi val ent sphere illum nation” (ESI). The |evel of sphere
29 illum nation which would produce task visibility equivalent to

30 that produced by a specific lighting environnent.

19770H0552B2503 - 8 -
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"Exterior envelope.” The elenents of a building which
encl ose condi tioned spaces through which thermal energy may be
transferred to or fromthe exterior.

"Floodlighting.” A lighting systemdesignated to |light an
area using projector type lum naires usually capable of being
poi nted in any direction.

"Fl oor area, gross.”" Goss floor area shall be the floor
area within the perinmeter of the outside walls of the building
under consideration, w thout deduction for hallways, stairs,
cl osets, thickness of walls, colums or other features.

“I'llum nation.” The density of the |um nous flux incident on
a surface. It is the quotient of the lum nous flux by the area
of the surface when the latter is uniformy illum nated.

"Light loss factor” (LLF). A factor used in calculating the
| evel of illumnation after a given period of time and under
given conditions. It takes into account tenperature and voltage
variations, dirt accurmulation on |umnaire and room surfaces,
| anp depreciation, maintenance procedures and at nosphere
condi ti ons.

"Luminaire.” A conplete lighting unit consisting of a |lanp
or |anps together with the parts designed to distribute the
light, to position and protect the | anps and to connect the
| anps to the power supply.

"Packaged termnal air conditioner."” A factory selected
conbi nation of heating and cooling conponents, assenblies or
sections, intended to serve a roomor zone.

"Power." In connection with nachines, power is the tinme rate
of doing work. In connection with the transm ssion of energy of
all types, power refers to the rate at which energy is

transmtted; in customary units, it is neasured in watts (W or

19770H0552B2503 - 9 -
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British thermal units per hour (Btuh) and in SI units is
nmeasured in watts (W.

"Reflectance.” The ratio of the light reflected by a surface
to the light falling upon it.

"Reheat." The application of sensible heat to supply air
t hat has been previously cool ed bel ow the tenperature of the
condi tioned space by either mechanical refrigeration or the
i ntroduction of outdoor air to provide cooling.

"Residential buildings.” Al buildings and structures or
parts thereof shall be classified in the residential (R) use
group in which famlies or households live, or in which sleeping
accommodati ons are provided for individuals with or wthout
dining facilities, excluding those that are classified as
institutional buildings. Residential buildings shall be
classified as follows:

(1) Use group R 1 structures. This use group shall include
all hotel and notel buildings, |odging houses, boardi ng houses
and dormtory buildings arranged for the shelter and sl eeping
accommodati on of nore than 20 individuals.

(2) Use group R 2 structures. This use group shall include
all multiple-famly dwellings having nore than two dwel |l ing
units; and shall also include all dormtories, boarding and
| odgi ng houses arranged for shelter and sl eepi ng acconmodati on
by nore than five and not nore than 20 i ndividuals.

(3) Use group R-3 structures. This use group shall include
all buildings arranged for the use of one or two famly dwelling
units including not nore than five | odgers or boarders per
famly.

"Resi stance, thermal" (R). A neasure of the ability to

retard the flow of heat. The R value is the reciprocal of a heat

19770H0552B2503 - 10 -
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transfer coefficient, as expressed by U (R = 1/U).

"Thermal transmittance” (U). Overall coefficient of heat
transm ssion or thermal transmttance (air to air) expressed in
units of BTU per hour per square foot per degree F. It is the
time rate of heat flow. The U value applies to conbinations of
different materials used in series along the heat flow path and
also to single materials that conprise a building section and
include cavity air spaces and surface air filnms on both sides.

"Thermal transmittance” (Uo). Overall (average) heat
transm ssion or thermal transmttance of a gross area of the
exterior building envel ope, expressed in units of BTU per hour
per square foot per degree F.

The Uo val ue applies to the conbined effect of the tinme rate
of heat flows through the various parallel paths, such as
wi ndows, doors and opaque construction areas, conprising the
gross area of one or nore exterior building conmponents, such as
wal I's, floor or roof/ceiling.

"Thernostat.” An instrument which nmeasures changes in
tenperature and controls devices for maintaining a desired
t enperature

"Veiling reflections.” Regular reflections superinposed upon
diffuse reflections froman object that partially or totally
obscure the details to be seen by reducing the contrast. This
sonetines is called "reflected glare.”

"Wrk plane.” The plane at which work usually is done and at
which the illumnation is specified and neasured. Unl ess
otherwi se indicated, this is assunmed to be a horizontal plane 30
in. (0.76 m above the fl oor.

"Zone." A space or group of spaces within a building with

heating or cooling requirements sufficiently simlar so that

19770H0552B2503 - 11 -
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confort conditions can be maintai ned throughout by a single
control ling device.
SUBCHAPTER C
BU LDl NG ENVELOPE
Section 205. General provisions.

(a) Purpose of subchapter.--The intent of this subchapter is
to provide mninmumrequirenents for exterior envel ope
construction in the interest of energy conservation.

In addition to the criteria set forth in this subchapter the
proposed design may take into consideration the thermal mass of
the building in considering energy conservation.

(b) Thernmal performance.--All buildings and structures that
are heated or nechanically cooled shall be constructed so as to
provi de the required thermal performance of the various
conponent s.

The required thermal transm ttance value (Uo) of any one
conmponent, such as roof/ceiling, wall or floor nmay be increased
and the Uo val ue for other conponents decreased provided that
the overall heat gain or loss for the entire building envel ope
does not exceed the total resulting from conformance to the
requi red Uo val ues.

(c) Different requirenents.--A building that is designed to
be both heated and cool ed shall neet the nore stringent of the
heating or cooling requirenments of the exterior envel ope as
provided in this subchapter when requirenents differ.

(d) Exterior walls.--For the purpose of this subchapter the
gross area of exterior walls consists of all opaque wall areas,
i ncludi ng foundati on walls above grade, peripheral edges of
fl oors, wi ndow areas including sash, and door areas, where such

surfaces are exposed to outdoor air and encl ose a heated or

19770H0552B2503 - 12 -
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nmechani cal |y cool ed space.

(e) Roof assenbly.--For the purpose of this subchapter a
roof assenbly shall be considered as all conponents of the
roof/ceiling envel ope through which heat flows, thereby creating
a building transm ssion heat |oss or gain, where such assenbly
is exposed to outdoor air and encl oses a heated or nechanically
cool ed space.

The gross area of a roof assenbly consists of the total
interior surface of such assenbly, including skylights, exposed
to the heated or nechanically cool ed space.

Where air ceiling plenuns are enployed, the roof or ceiling
assenbly shal | :

(1) For thermal transmttance purposes not include the
ceiling proper nor the plenum space as part of the assenbly.
(2) For gross area purposes be based upon the interior
face of the upper plenum surface.
Section 206. Criteria for residential buildings.

(a) Applicability.--The requirenents herein shall apply to
all buildings and structures or portions thereof of use groups
R-1, R2 and R 3 that are heated or nechanically cool ed when not
nore than 3 stories or 40 feet in height.

(b) Walls.--The gross area of exterior walls above grade,

i ncludi ng foundation walls, shall have a conbi ned thermal
transmttance val ue (Uo) not exceeding those specified in Table
1
Table 1
Maxi mum Al | owabl e "Uo" Val ues for
G oss Exterior Wall Assenblies
Det ached Al'l ot her

Annual heating degree days* one & two famly resi denti al

19770H0552B2503 - 13 -
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4000 0. 25 0.31

5000 0. 23 0. 29
6000 0. 22 0.27
7000 0. 20 0. 26

*As specified in Chapter 43 ASHRAE Handbook- Syst ens.

(c) Roof/ceiling.--The roof/ceiling assenblies shall have a
conbi ned thermal transmttance value (Uo) not to exceed 0.05
except that roof/ceiling assenblies in which the finished
interior surface is essentially the underside of the roof deck,
such as a wooden cathedral ceiling, may have a "Uo" value not to
exceed 0.08. These val ues presunme no significant thernal
transm ssion through fram ng nmenbers, skylights or other
interruptions in the roof envelope. If such interruptions occur,
cal cul ati ons nust be nade show ng conformance to the required
"Uo" val ues.

(d) Floors over unheated spaces.--The floor of a heated or
nmechani cal Iy cool ed space | ocated over an unheated space shal
have a conbi ned thermal transmttance value (Uo) not to exceed
0. 08.

(e) Slab-on grade floors.--

(1) For slab-on grade floors, the perinmeter of the floor
shall be insulated with a material having a thernal

resi stance value (R) not |ess than those specified in Table

2.
Tabl e 2
M ni num Al | owabl e "R" Val ues of Perineter
I nsulation for Sl ab-On G ade Floors
Annual heating degree days Heat ed sl ab Unheat ed sl ab
4000* 5.5 3.5
5000 6.3 4.2

19770H0552B2503 - 14 -
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6000 7.0 4.9
7000 7.8 5.5

*Tabl e val ues nmay be interpol at ed.

(2) The insulation shall extend downward fromthe top of
the slab for a m ninum di stance of 24 inches or downward to
the bottom of the slab then horizontally beneath the slab for
a mninmumtotal distance of 24 inches.

Section 207. O her buildings.

(a) Coverage.--The heating and cooling requirenents herein
shall govern all buildings and structures or portions thereof
ot her than defined by section 206.

(b) Heating criteria for walls.--Al buildings and
structures that are heated shall have a conbined therma
transmttance value (Uo) for the gross area of exterior walls
not exceedi ng those specified in Table 3.

Tabl e 3
Maxi mum Al | owabl e "Uo" Val ues

for Goss Exterior Wall Assenblies

3 stories or More than
Annual heating degree days 40 ft. or less 3 stories or
40 ft.
4000 0.31 0. 38
5000 0. 29 0. 36
6000 0. 27 0. 33
7000 0. 26 0.31

(c) Heating criteria for roof/ceiling.--Al buildings and
structures that are heated shall have conbi ned therma
transmttance value (Uo) for roof/ceiling assenblies not
exceedi ng those specified in Table 4.

Tabl e 4

19770H0552B2503 - 15 -
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Maxi mum Al | owabl e "Uo" Val ues

for Roof/Ceiling Assenblies

Annual heating degree days Maxi num Uo
4000* 0. 092
5000 0. 084
6000 0. 076
7000 0. 068

*Tabl e val ues nmay be interpol at ed.

(d) Heating criteria for floors over unheated spaces. --The
fl oor of a heated space |ocated over an unheated space shal
have a thermal transmittance val ue (Uo) not exceedi ng 0. 08.

(e) Heating criteria for slab-on grade floors.--For slab-on
grade floors, the perinmeter of the floor shall be insulated with
a material having a thermal resistance value (R) not |ess than
t hose specified in Table 5.

The insul ation shall extend downward fromthe top of the slab
for a m ninmumdistance of 24 inches or downward to the bottom of
the slab then horizontally beneath the slab for a m ninumtotal
di stance of 24 inches.

Table 5
M ni mum Al | owabl e "R" Val ues of Perineter

I nsul ati on for Sl ab-On Grade Fl oors

Annual heating degree days Heat ed sl ab Unheat ed sl ab
4000* 5.5 3.5
5000 6.3 4.2
6000 7.0 4.9
7000 7.8 5.5

*Tabl e val ues nmay be interpol at ed.
(f) Cooling criteria for walls.--All buildings and

structures that are mechanically cool ed shall have an overal

19770H0552B2503 - 16 -
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thermal transfer value for the gross area of exterior walls not
exceeding 33.5 BTU s per hour per square foot based on the
fol |l ow ng equati on:

OrTV = (Uw x Aw X TDEQ) + (Af x Sf x Sc) + (U x Af x Delta T)

Ao
OITV = Overall thermal transfer val ue where:
Uv = The thernmal transmittance of all elenments of the opaque
wal | area Btu/h. ft2. F (W n2K)
Aw = Opaque wall area, ft2 (nR)
Uf = The thermal transmittance of the fenestration area
Btu/h. ft2. F (W nRK)
Af = Fenestration area, ft2 (nR)
TDEQ = Value given in the followng table, F, (c):
TABLE FOR TEMPERATURE DI FFERENCE
Wal | Construction-mass per unit area TDEQ
LB/ FT2 Kg/ n2 F C
0- 25 0-125 44 24.5
26- 40 126- 195 37 21.0
41-70 196- 345 30 17.0
71 and above 346 and above 23 13.0

Wei ght of wall construction shall be determ ned fromthe
1972 ASHRAE Handbook of Fundanental s, Chapter 22.
Sc = Shadi ng coefficient of the fenestration
Delta T = Tenperature difference between exterior and interior
design conditions, F, for which the follow ng

tenperatures shall apply:

| ndoor Qut door
F C
W nt er 72 22.0 97 1/ 2%
Sunmmer 78 25.5 2 1/ 2%

19770H0552B2503 - 17 -
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* Val ues from 1972 ASHRAE Handbook of

Fundanment al s, Chapter 33.

SF = Sol ar factor value given Btu/h.ft2 (Wn2).
(use 127 Btu/h.ft2)
AO = G oss area of exterior walls, ft2 (n2). The gross

area of exterior walls consists of all opaque wall
areas (including foundation walls, between floor span-
drel s, peripheral edges of floors, etc.), w ndow
areas (including sash), and door areas, where such
surfaces are exposed to outdoor air and encl ose a

heat ed and/ or nechanically cool ed space (i ncl uding
intersticial areas between two such spaces).

Not e: Where nore than one type of wall and/or fenestration
is used, the respective termor terns shall be expanded
into sub-el enents, as:

(Uw x Aw x TDEQ + (w2 x AwW2 x TDEQ@), etc.

(g) Cooling criteria for roof/ceilings.--All buildings and
structures that are mechanically cool ed shall have a conbi ned
thermal transmttance value (Uo) for roof/ceiling assenblies the
same as specified in Table 4 for heating.

Section 208. Air |eakage.

(a) Application.--The requirenents of this section shal
apply to all buildings and structures and apply only to those
| ocati ons separating outdoor anmbient conditions frominterior
spaces that are heated or nechanically cooled and are not
applicable to separation of interior spaces from each other

(b) Standard.--Conpliance with the criteria for air |eakage
shall be determ ned by ASTM E-283, Standard Method of Test for
Rate of Air Leakage through Exterior Wndows, Curtain Walls and
Doors, at a pressure differential of 1.567 Ib/ft2 which is

19770H0552B2503 - 18 -



1
2
3
4
5
6
-
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

equi valent to the effect of a 25 mp.h. w nd.

(c) Acceptance criteria.--The following criteria shal
represent the maxi num all owabl e air | eakage:

(1) The air infiltration rate for wi ndows shall not
exceed 0.5 cfm per foot of sash crack.

(2) The air infiltration rate for sliding glass doors in
residential buildings shall not exceed 0.5 cfm per square
f oot of door area.

(3) The air infiltration rate for swi nging doors in
residential buildings shall not exceed 1.25 cfm per square
f oot of door area.

(4) The air infiltration rate for sw nging, revolving or
sliding doors in other than residential buildings shall not
exceed 11 cfmper lineal foot of door crack.

(d) Caulking and seal ants.--Exterior joints around w ndows
and door franes, between wall cavities and w ndow or door
frames, between wall and foundation, between wall and roof,
bet ween wal | panels, at penetrations or utility services through
wal I's, floors and roofs, and all other openings in the exterior
envel ope shall be caul ked, gasketed, weatherstripped, or
ot herw se seal ed.

SUBCHAPTER D
WARM Al R HEATI NG, VENTI LATI NG AND Al R CONDI TI ONI NG
SYSTEMs AND EQUI PMENT
Section 209. General provisions.

Thi s subchapter applies to air duct systens enpl oying
mechani cal nmeans for the novenent of air used for warmair
heating, ventilating, air conditioning systens, exhaust systens
and conbi nati on heating and air conditioning systens, except

that this subchapter shall not apply to systens for the renpova
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of flamrabl e vapors or residues or to systens for conveying
dust, stock or refuse by neans of air currents. Heating,
ventilating and air conditioning systens of all buildings and
structures or portions thereof shall be designed and installed
for efficient use of energy as herein provided. For special
appl i cations such as hospitals, |aboratories, thermally
sensitive equi pnent, conputer roons, and nmanufacturi ng
processes, the design concepts and paraneters shall conformto
the requirenments of the application at m ninum energy | evels.
Section 210. Design requirenents.

In determ ning design conditions for cal culations under this
section the follow ng design tenperatures shall apply:

(1) CQutdoor design tenperature shall be selected for
listed |locations in Chapter 33 of the ASHRAE Handbook of
Fundanmental s, from colums of 97 1/2% val ues for heating and
2 1/ 2% val ues for cooling.

(2) Indoor design tenperature shall be 70 degrees F. for
heati ng and 78 degrees F. for cooling.

(3) Indoor design relative humdity for heating shal
not exceed 30% For cooling, the actual design relative
hum dity within the confort envel ope as defined i n ASHRAE
Standard 55-74 "Thermal Environnental Conditions for Human
Cccupancy" shall be selected for the mninumtotal heating,
ventilating, and air conditioning system energy use.

Section 211. Cooling with outdoor air.

(a) Fan system design.--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 wll
result in |lower usage of energy than woul d be required under its

nor mal operati on.
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(b) Exceptions.--Cooling with outdoor air is not required
under any one or nore of the follow ng conditions:

(1) Fan systemcapacity |less than 5,000 Cfm or 134, 000
Btu/Hr total cooling capacity.

(2) The quality of the outdoor air is so poor as to
require extensive treatnment of the air.

(3) The need for hum dification or dehum dification
requires the use of nore energy than is conserved by outdoor
air cooling.

(4) The use of outdoor air cooling may affect the
operation of other systems (such as return or exhaust air
fans or supermarket refrigeration) so as to increase the
overal | energy consunption of the building.

(5) Internal/external zone heat recovery or other energy
recovery is used.

(6) Wen all space cooling is acconplished by a
circulating liquid which transfers space heat directly or
indirectly to a heat rejection device such as a cooling tower
wi thout the use of a refrigeration system

Section 212. Mechanical ventilation.

Each nmechani cal ventilation system shall be equipped with a
readily accessi ble nmeans for either shut-off or volunme reduction
and shut-of f when ventilation is not required.

Section 213. Sinultaneous heating and cooling.

Systens that enploy both heating and cooling sinultaneously
in order to achieve confort conditions within a space shall be
l[imted to those situations where nore efficient nethods of
heating and air conditioning cannot be effectively utilized to
nmeet system objectives. Sinmultaneous heating and cooling by

reheating or recooling supply air or by concurrent operation or
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i ndependent heating and cool i ng systens serving a comobn zone
shall be restricted as specified herein.
Section 214. Recovered energy.

Recovered energy, provided the new energy expended in the
recovery process is |less than the anount recovered, nmay be used
for control of tenperature and hum dity. New energy is defined
as energy, other than recovered, utilized for the purpose of
heati ng or cooling.

Section 215. New energy.

(a) Prevention of excess hum dity.--New energy may be used,
when necessary, to prevent relative humdity fromrising above
60% for confort control or to prevent condensation on term nal
units or outlets.

(b) Control of tenperature.--New energy may be used for
control of tenperature if mnimzed as specified in sections 216
t hrough 220.

Section 216. Reheat systens.

Systens enpl oyi ng reheat and serving nmultiple zones, other
t han those enploying variable air volunme for tenperature
control, shall be provided with control that will automatically
reset the systemcold air supply to the highest tenperature
level that will satisfy the zone requiring the coolest air.
Singl e zone reheat systens shall be controlled to sequence
reheat and cool i ng.

Section 217. Dual duct and nultizone systens.

These systens shall be provided with control that wll
automatically reset the cold deck air supply to the highest
tenperature that will satisfy the zone requiring the coolest air
and the hot deck air supply to the |owest tenperature that wll

satisfy the zone requiring the warnest air.
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Section 218. Recooling systens.

Systens in which heated air is recooled directly or
indirectly, to maintain space tenperature, shall be provided
with control that will automatically reset the tenperature to
whi ch the supply air is heated to the |owest level that wll
satisfy the zone requiring the warnest air.

Section 219. Miltiple zones.

For systens with nmultiple zones, one or nore zones may be
chosen to represent a nunber of zones with simlar heating or
cooling characteristics. A nultiple zone heating, ventilating
and air conditioning systemthat enploys reheating or recooling
for control of not nmore than 5,000 Cfmor 20% of the total
supply air of the system whichever is |ess, shall be exenpt
fromthe supply air tenperature reset requirenents of sections
216 through 218.

Section 220. Concurrent operation.

Concurrent operation of independent heating and cooling
systens serving common spaces, and requiring the use of new
energy for heating or cooling shall be mnimzed by one or both
of the follow ng:

(1) By providing sequential tenperature control of both
heati ng and cooling capacity in each zone.

(2) By limting the heating energy input, through
automatic reset control of the heating nediumtenperature (or
energy input rate), to only that necessary to offset heat
| oss due to transm ssion and infiltration and, where
applicable, to heat the ventilation air supply to the space.

Section 221. Equi pment performance requirenents.
(a) Application.--The requirenments of this section apply to

equi pnent and conponent performance for heating, ventilating and
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air conditioning systens. Where equi pnment efficiency |evels are
speci fied, data furnished by the equipnment supplier or certified
under a nationally recognized certification programor rating
procedure shall be used to satisfy these requirenents.

(b) Systens equi pnent - electrical.--Heating ventilating and
air conditioning systens equi pnent whose energy input in the
cooling node is entirely electric shall show a coefficient of
performance (COP) and energy efficiency ratio (EER) not |ess
than the values specified in Table 6. These requirenents apply
to, but are not limted to, unitary cooling equipnment (air and
wat er source); packaged air conditioners; and room air
conditioners. These requirenents do not apply to equi pnent used
in areas having open refrigerated food di splay cases. For
determ ning coefficient of performance (COP), the rate of net
heat renoval shall be defined as the change in the total heat
contents of the air entering and | eaving the equi pment (w thout
reheat). Total energy input shall be determ ned by conbining the
energy inputs to all elenments of the equipnent, including but
not limted to, conpressors, punps, supply-air fans, cooling
tower fans and the system equi pnment control circuit.

Table 6
M ni nrum EER and COP for Electric Heating, Ventilating

and Air Conditioning System Equi prent

Standard rating capacity EER coP
Under 65, 000 Btu/ hr (19, 050 watts) 6.1 1.8
65, 000 Btu/hr (19,050 watts) and over 6.8 2.0

(c) O her system equi pnent.--Heat operated cooling equi prent
shall show a coefficient of performance (COP) in the cooling
node not | ess than the values specified in Table 7. These

requi renents apply to, but are not limted to, absorption,
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engi ne-driven and turbine-driven equi pnent. The coefficient of
performance (COP) is determ ned excluding the electrical
auxiliary inputs.
Table 7
M ni nrum COP for Heating, Ventilating and Air Conditioning
System Heat Operated Cool i ng Equi pnent

Heat source M ni mum COP
Direct fired (gas, oil) 0. 40
Indirect fired (steam hot water) 0. 65

(d) System conponents.--Heating, ventilating and air
condi tioni ng system conponents whose energy input in the cooling
node is entirely electric shall show a coefficient of
performance (COP) and energy efficiency ratio (EER) not |ess
than the values specified in Table 8. For determ ning
coefficient of performance (COP), the rate of heat renoval is
defined as the difference in total heat contents of the water or
refrigerant entering or |eaving the conponent. Total energy
i nput shall be determ ned by conbining the energy inputs to al
el enents and accessories of the conponent, including but not
l[imted to, conpressors, internal circulating punps, condenser-
air fans, evaporative-condenser cooling heater punps, purge, and
t he conponent control circuit.
Tabl e 8
M ni num COP for Electrically Driven Heating, Ventilating
and Air Conditioning System Conponents

Conponent Condensi ng neans Air Wat er Evaporati on
ERR COP EER COP EER COP
Sel f - cont ai ned Centri fugal 7.5 2.2 12.9 3.8

water chillers

Positive
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di spl acenent 7.2 2.1 10.9 3.2

Condenser | ess Positive
water chillers di spl acenent 8.9 2.6 10.9 3.2
Conpr essor and
condenser units Positive
65, 000 Btu/ hr. di spl acenent 7.8 2.3 11.3 3.3 11.3 3.3
(19, 050 watts)
and over

(e) Heat punps.--Heat punps whose energy input is entirely
el ectric shall show a coefficient of performnce (COP), heating,
not | ess than the val ues specified in Table 9.

Table 9
M ni nrum COP for Heat Punps, Heating Mde

Source and outdoor tenperature (degree F.) M ni nrum COP
Air source--47 DB/ 43 B 2.2
Air source--17 DB/ 15 WB 1.2
Wat er source--60 entering 2.2

(f) Supplenentary heater.--The heat punp shall be installed
with a control to prevent supplenentary heater operation when
the heating | oad can be nmet by the heat punp al one.

Suppl ementary heater operation is permtted during transient

peri ods, such as start-ups, follow ng roomthernostat setpoint
advance, and during defrost. A two-stage roomthernostat, which
controls the supplenentary heat on its second stage, shall be
accepted as neeting this requirenent. The cut-on tenperature for
t he conpression heating shall be higher than the cut-on
tenperature for the supplenentary heat, and the cut-off
tenperature for the conpression heating shall be higher than the
cut-of f tenperature for the supplenentary heat. Supplenmentary

heat may be derived fromany source of electric resistance
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heati ng or conbustion heati ng.

(g) Conbustion heating equipnent.--Al gas and oilfired
confort heating equi pnent shall show a m ni mum conbusti on
ef ficiency of 75% at maxi numrated output. Conbustion efficiency
shal |l be determned in accordance with the ASHRAE Standard 90.
Section 222. Duct insulation.

(a) Insulation.--Al duct systens, or portions thereof,
exposed to nonconditioned spaces shall be insulated to provide a
t hermal resistance, excluding filmresistance, of

ti - to
R=-------- (hr) (sq.ft) (F)/BTU
15
where ti-to is the design tenperature differential (absolute
val ue) between the air in the duct and the surrounding air with
the foll ow ng exceptions. Duct insulation, except when needed to
prevent condensation, is not required in any of the follow ng
cases:

(1) Were ti-tois 25 degrees F. or |ess.

(2) Wen the heat gain or |oss of the ducts, w thout
insulation, will not increase the energy requirenments of the
bui | di ng.

(3) Exhaust air ducts.

(4) Supply or return air ducts installed in craw spaces
with insulated walls, basenents or cellars in one and two-
famly dwel lings.

(b) Vapor barriers.--Were required to prevent condensati on,
insulation with vapor barriers shall be installed in addition to
i nsul ati on required above.

Section 223. Systemcontrols.

(a) Application.--All heating, ventilating and air
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condi tioning systens shall be provided controls as specified
her ei n.

(b) Tenperature.--Each heating, ventilating and air
condi tioning systemshall be provided with at |east one
thernostat for the regulation of tenperature. Each thernostat
shall be capable of being set from55 degrees F. to 75 degrees
F. where used to control heating only and from 70 degrees F. to
85 degrees F. where used to control cooling only. Where used to
control both heating and cooling it shall be capable of being
set fromb55 degrees F. to 85 degrees F. and shall be capabl e of
operating the system heating and cooling in sequence. It shal
be adjustable to provide a tenperature range of up to 10 degrees
F. between full heating and full cooling, except as allowed in
section 220.

(c) Humdity.--If a heating, ventilating and air
conditioning systemis equi pped with a nmeans for addi ng noi sture
to maintain specific selected relative humdities in spaces or
zones, a hum distat shall be provided. This device shall be
capabl e of being set to prevent new energy from being used to
produce space relative humdity above 300 R H \Were a
hum di stat is used in a heating, ventilating and air
conditioning systemfor controlling noisture renpbval to nmaintain
specific selected relative humdities in spaces or zones, it
shal |l be capable of being set to prevent new energy from being
used to produce a space relative humdity bel ow 60%

(d) Tenperature zoning. --

(1) In all buildings and structures of use group R 3, at
| east one thernostat for regulation of space tenperature
shall be provided for each separate heating, ventilating and

air conditioning system In addition, a readily accessible
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manual or automatic neans shall be provided to partially
restrict or shut-off the heating or cooling input to each
zone or floor, excluding unheated or uncool ed basenents and
gar ages.

(2) In all buildings and structures of use group R-2,
each individual dwelling unit shall be considered separately
and shall neet the requirenents for one and two-famly
dwel i ngs above.

(3) In all buildings and structures other than use group
R-3 and in spaces other than dwelling units in use group R 2,
at | east one thernostat for regulation of space tenperature
shall be provided for each separate heating, ventilating and
air conditioning systemand for each floor of the building.
(e) Set-back and shut-off.--

(1) In all buildings and structures, or portions thereof
of use group R-3, the thernostat, or an alternate nmeans such
as a switch or a clock, shall provide a readily accessible,
manual or automatic neans for reducing the energy required
for heating and cooling during periods of nonuse or reduced
need.

(2) In all other buildings and structures, or portions
t hereof each heating, ventilating and air conditioning system
shall be equipped with a readily accessi bl e nmeans of reducing
the energy used for heating, ventilating and air conditioning
during periods of nonuse or alternate uses of the building
spaces or zones served by the system such as with manually
adj ust abl e automatic tim ng devices, manual devices for use
by operating personnel, or automatic control systens.

(3) Lowering thernostat set points to reduce energy

consunption of heating systenms shall not cause energy to be
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expended to reach the reduced setting.
Section 224. Steam and hot water heating piping.

(a) Piping insulation.--Al piping serving as part of a
heating or cooling systeminstalled to serve buildings and
wi thin buildings shall be thermally insulated as shown in Table
10.

Tabl e 10
M ni mum Pi pe | nsul ation
I nsul ation thickness in inches
Fluid for pipe sizes

Piping tenperature
system range, Runouts 1" and 1 1/4- 2 1/2- 5& 8" and
types F. up to 2" less 2 4 6 | ar ger
Heati ng systens

St eam &

hot wat er
Hi gh pressure/
tenp 306- 450 11/2 11/2 2 212 31/2 3 1/2
Med. pressure/
tenp 251- 305 11/2 11/2 2 2 1/2 3 3
Low pressure/
tenp 201- 250 1 1 11/211/2 2 2
Low tem
perat ure 120- 200 1/ 2 3/4 1 1 1 11/2
St eam con-
densat e Any 1 1 1 112 11/2 2
(for feed
wat er)
Cool i ng systens

Chilled
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wat er, 40- 55 1/ 2 1/ 2 3/4 1 1 1
Ref ri gerant,
or brine Below 40 1 1 11/2 11/211/2 11/2
I nsul ation thicknesses are based on insul ation having thermal
resistances in the range of 4.0 to 4.6 per inch of thickness on
a flat surface at a nmean tenperature of 75 degrees F. M ni num
i nsul ation thickness shall be increased for materials having R
val ues less than 4.0 or may be reduced for materials having R
val ues greater than 4.6 per inch of thickness as foll ows:

(b) High thermal resistance.--For materials with thernmal
resi stance greater than R=4.6, the mninmuminsul ati on thickness
may be reduced as foll ows:

4.6 x Table 10 Thi ckness New M ni mum Thi ckness

Actual R
(c) Low thermal resistance.--For materials with thernal
resi stance less than R=4.0 the m ni mum i nsul ati on thickness

shall be increased as foll ows:

4.0 x Table 10 Thi ckness = New M ni mum Thi ckness

Actual R
Pi ping insul ati on, except when needed to prevent condensati on,
is not required in any of the foll ow ng cases:
(1) Piping installed within heating, ventilating and air
condi ti oni ng equi pnent .
(2) Piping at tenperatures between 55 degrees F. and 120
degrees F.
(3) Wen the heat |oss or heat gain of the piping,
wi t hout insulation, does not increase the energy requirenents
of the building.
(4) Piping installed in basenents or cellars in one and

two-famly dwellings.
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(d) Vapor barriers.--Were required to prevent condensati on,
insulation with vapor barriers shall be installed in addition to
i nsul ati on required above.

SUBCHAPTER E
PLUMBI NG SYSTEMS
Section 225. Purpose.

Thi s subchapter sets forth provisions for design and
equi pnent sel ection for energy conservation in service water
heati ng systens.

Section 226. Fixtures.

(a) Lavatories.--Lavatories in restroons of public
facilities shall be equipped with self-closing outlet devices
which imt the flow of hot water to a maxi numof 0.5 Gom
devices which |imt the outlet tenperature to a maxi num of 110
degrees F. and selfclosing valves which [imt the quantity of
hot water to a maxi mum of 0.25 gall ons.

(b) Showers.--Showers used for other than safety reasons
shall be equipped with flow control devices to limt total flow
to a maxi mum of 3 Gom per shower head.

Section 227. |Insulation.

(a) Piping insulation.--Piping in required return
circulation systenms shall be insulated so that heat loss is
l[imted to a maxi mum of 25 Btuh per square foot of external pipe
surface for above ground piping and a maxi mum of 35 Btuh per
square foot of external pipe surface for underground pi ping.
Maxi mum heat | oss shall be determned at a tenperature
differential equal to the maxi mum water tenperature mnus a
desi gn anbi ent tenperature no higher than 65 degrees F. except
that conformance with table 10 for "l ow tenperature piping

systent shall be deenmed as conplying with this section.
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(b) Tanks.--Unfired hot water storage tanks shall be
insul ated so that heat loss is limted to a maxi numof 15 Btuh
per square foot of external tank surface area. For purposes of
determning this heat |oss, the design anbient tenperature shal
be no higher than 65 degrees F.

Section 228. Equi prent.

(a) Punp operation.--Circulating hot water systens shall be
arranged so that the circulating punp can be conveniently turned
of f either automatically or manually when the hot water system
is not in operation.

(b) Electric water heaters.--All automatic electric storage
wat er heaters shall have a stand-by | oss not exceeding 4 watts
per square foot of tank surface area. The nethod of test of
stand-by | oss shall be as described in section 4.3.1 of ANSI
C72.1 Household Automatic El ectrical Storage-Type Water Heaters.

(c) Gas and oil-fired water heaters.--All gas and oil-fired
automati c storage heaters shall have a recovery efficiency, ER
not | ess than 75% and a stand-by | oss percentage S, not
exceedi ng S=2. 3+67/V where V=rated volune in gallons. The nethod
of test of ER and S shall be as described in section 2.7 of ANSI
Z21.10.3 G rculating Tank, I|nstantaneous and Large Automatic
Storage Type Water Heaters, Approval Requirenents for Gas Water
Heat ers.

Section 229. Controls.

(a) Tenperature controls.--Al hot water supply systens
shall be equi pped with automatic tenperature controls capabl e of
adjustnments fromthe | owest to the highest acceptable
tenperature settings for the intended use.

(b) Shut down.--A separate switch shall be provided to

term nate the energy supplied to electric hot water supply
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systens. A separate valve shall be provided to turn off the
energy supplied to the main burner of all other types of hot
wat er supply systens.
SUBCHAPTER F
ELECTRI CAL SYSTEMS
Section 230. Systemrequirenents.

(a) Power factor.--The power factor of the overal
el ectrical distribution systemin a building shall be not |ess
t han 90% under rated design installed | oad of the building,
either by utilization equipnent design or by the use of power
factor corrective devices. The power factor corrective devices
may be installed on individual equipnent, rated greater than
1,000 watts and switched therewith, regionally grouped, |ocated
at the service equipnment or power factor correction achi eved by
ot her equi val ent nmeans. The choi ce anong these corrective
nmet hods shoul d be nade based upon an engi neering eval uati on of
each distribution system

(b) Service voltage.--Were a choice of service voltage is
avai l abl e, the voltage resulting in the | east energy | oss shal
be used.

(c) Voltage drop.--I1n any building, the maxinmmtotal
vol tage drop shall not exceed 3%in branch circuits or feeders,
for a total of 5%to the farthest outlet based on steady state
design | oad conditions.

(d) Lighting switching.--Switching shall be provided for
each lighting circuit, or for portions of each circuit, so that
the partial lighting required for custodial or for effective
conpl ementary use with natural Iighting may be operated
sel ectively.

(e) Separate netering.--In all multi-famly dwellings
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provi sions shall be nade to determ ne the electrical energy
consuned by each tenant.
SUBCHAPTER G
LI GHTI NG
Section 231. Light power budget.

A lighting power budget is the upper Iimt of the power to be
avai l able to provide the lighting needs in accordance with a
given set of criteria and given cal cul ati on procedure.

Section 232. Cal cul ati on net hods.

The criteria specified below shall be utilized for
conput ation of the lighting power budget. Al calcul ati ons shal
be in accordance with accepted engi neering practice. Wen
insufficient information is known about the specific use of the
bui | di ng space (e.g., nunber of occupants, space function,
| ocation of partitions), the budget shall be based on the
apparent intended use of the building space.

Section 233. Building interiors.

(a) Procedure.--The allowable electric power for |ighting
shall be established by using the criteria and the cal cul ation
procedures specified in section 236. The val ue shall be based on
the use for which the space within the building is intended and
on efficient energy utilization.

(b) Illumnation |evel criteria.--For the purpose of
establishing a budget, |levels of illumnation shall be those
listed in fig. 9-80 of the IES Lighting Handbook, and those
| evel s shall be used as foll ows:

(1) For task lighting, the levels of illumnation |isted
are for specific tasks. These levels are for the task areas
defined in the I ES Lighti ng Handbook or, where not defined,

at all wusable portions of task surfaces. In sonme cases, the
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| evels of illumnation are |listed for |locations (e.qg.,

auditoriunms). These levels are to be considered as average

| evel s.

(2) For general lighting, in areas surroundi ng task
| ocations, the average |evel of general |ighting, for budget
pur poses only, shall be one-third the |evel for the tasks
performed in the area but in no case |l ess than 20-foot
candl es. Were nore than one task | evel occurs in a space,
the general |evel shall be one-third the wei ghted average of
the specific task |evels.

(3) For noncritical lighting, in circulation and seating
areas, where no specific visual tasks occur, the average
| evel of illum nation shall be one-third of the average
general lighting in the adjacent task spaces but in no case
| ess than ten-foot candl es.

(4) For the purpose of establishing a power budget, only
| anp efficacies and coefficients of utilization (CU)
specified in Table 11, shall be assuned.

Section 234. Building exteriors.

(a) Basis on use.--In exterior spaces, the lighting power
budget shall be based on the use of which the space is intended
(for task performance, safety, or security) and on efficient
energy utilization.

(b) Criteria.--The sane criteria as those for interior
spaces apply for illumnation |evels and |lighting systens with
the addition of lumnaires for flood |lighting. For power budget
pur poses floodlighting shall be selected with | um naires having
a greater percentage of their beam |l unmens restricted to the area
to be lighted. Such lumnaires are defined as those with at

| east the mnimumefficiencies listed in the IES Lighting
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1 Handbook.

2 (c) Facade lighting.--Facade lighting for budget purposes
3 shall be no greater than 2% of the total interior |oad of the
4  Dbuil ding.

5 (d) Calculation procedure.--In establishing a |lighting power
6 budget the followi ng procedures shall be used:

7 (1) For overhead lighting the procedure specified in

8 section 236 shall be followed, but using reflectances as

9 f ound.

10 (2) For flood lighting the beam | unmen nmethod, as shows
11 in the IES Lighting Handbook and a coefficient of beam

12 utilization (CBU) of 0.75 shall be used for floodlighting
13 cal cul ati ons.

14 Section 235. Exceptions to criteria.
15 (a) Interiors.--The criteria of section 233 shall not apply

16 to the follow ng areas when cal cul ating the | oad:

17 (1) Portions of residential occupanci es except for

18 kitchens, bathroons, and | aundry areas and public spaces

19 i ncludi ng | obbies, halls, stairways, basenent areas, and

20 utility roons.

21 (2) Residential type spaces simlar to those stated in
22 paragraph (1) in institutions, such as hospitals, hotels,
23 funeral hones, churches, nuseuns, etc.

24 (3) Theater auditoriuns, entertainment and audi ovi sual
25 presentations where the lighting is an essential technical
26 el enent for the function perforned.

27 (b) Exteriors.--The criteria of section 234 shall not apply

28 to the followng |anps and | um naries; however, their use shal
29 be accounted for in the calculation of task lighting |oads for
30 specific tasks. The allowabl e | oad shall be based on the
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lum nary wattage to achieve the levels of illumnation as
covered in section 233 using a point calculation nethod given in
the | ES Li ghting Handbook. The excepted | anps and |um naires are
as foll ows:
(1) Lumnaires for nedical and dental purposes.
(2) Lumnaires for highlighting applications, such as
scul pture exhibits, art exhibits, and individual itens of

di spl ay nerchandi se.

(3) Lumnaires for specialized lighting applications

(color matching, where electrical interference cannot be

tolerated, etc.).

(c) Control of reflectances.--The criteria of Table 11 shal
not apply in spaces where it is inpractical to contro
refl ectances and where a dirty atnosphere cannot be avoi ded.
Where this condition exists, the values for refl ectances and
light |Ioss factors shall be those expected to be found and shal
be approved by the departnent. The cal cul ation shall nake a note
of this deviation.

Section 236. Calcul ation procedure.

(a) Illumnation |evels and areas.--To establish
illumnation | evels and areas, the follow ng procedure shall be
used:

(1) Determne the visual tasks that are expected to be
performed in each space and the nunber of planned work

| ocati ons where tasks will be perforned. |If assunptions are

made, their bases shall be indicated.

(2) Select the illumnation |evel, in foot-candles for

t hose expected tasks in accordance with section 233(b)(1).

(3) Calculate total task areas to be illumnated to the

same | evel by multiplying the nunber of work | ocations by 50
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1 square feet per work |ocation. (Total task areas shall not

2 exceed actual total space area). If actual task area is

3 greater than 50 square feet the actual area shall be used. If
4 special task lighting or localized lighting is to be

5 enpl oyed, use the actual task areas and point cal cul ation

6 pr ocedur es.

7 (4) Calculate the Ievel of general |ighting by

8 mul ti plying the task lighting |evel by one-third, where there
9 is only one task level, or by taking one-third of the sum of
10 the products of the task | evels as provided for in paragraph
11 (2) and their areas as provided for in paragraph (3) divided
12 by the total task areas.

13 (5) Calculate the level of noncritical |ighting.

14 (b) Lighting systemdata.--To establish Iighting system

15 data, the follow ng shall be used:

16 (1) Light source and lumnaire types to use.

17 (2) Lanp lunens per watt and lum naire coefficients of
18 utilization for roomand | um naire nmounting hei ght

19 di nensions. Lum naire CUs shall be selected fromthe IES
20 Li ghting Handbook. In all cases, no lumnaire shall have a CU
21 for RCR =1 of less than that given in Table 11 | anp
22 efficacies for the appropriate space.
23 (c) Allowable wattage.--To establish allowable wattage, the
24 follow ng shall be used:
25 (1) Using data from subsection (b), the illum nation
26 | evel s and areas determ ned in subsection (a), and the
27 criteria of Table 11 on Refl ectance, cal culate the all owable
28 wat t ages using the [unmen net hod.
29 (2) Calculate the total space wattage by adding the
30 task, general and noncritical l|ighting |oads.
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(3) Add the wattage of lumnaires allowed in section
235(b).
Tabl e 11
(a) Lanp efficacies.--The following are initial |unen output

1
2
3
4
5 per watt input, including ballast |osses:
6
7
8
9

Application Lunens
per Watt
Where noderate color rendition is appropriate 55
Where good color rendition is appropriate 40
10 Where high color rendition is appropriate,
11 spaces are |less than 50 square feet or where
12 use of |ow wattage H gh Intensity Di scharge
13 (HI D) |anps under 250 Wor fl uorescent
14 | anps under 40 Wis appropriate 25
15 (b) Lumnary coefficients of utilization (CU).--Coefficients

16 of utilization (CUs) are to be for lumnaires for use in the
17 types of spaces listed below, and those |uninaires shall have a
18 CU of no less than that |isted below (for each type space) for a

19 Room Cavity Ratio (RCR) of 1 and reflectances as in (c).

20 Space Use M ni nrum CU
21 (at RCR = 1)
22 For spaces with tasks subjected to veiling

23 reflections where design | evels of

24 illumnation are listed in terns of

25 equi val ent sphere illumnation (ESI) and

26 where visual confort is inportant. 0.55
27 For spaces wi thout tasks, or with tasks

28 not subjected to veiling reflections, but

29 where visual confort is inportant. 0. 63
30 For spaces w thout tasks and where visual
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confort is not a criterion 0.70
(c) Oher criteria; reflectances.--For interior spaces, the

following initial cavity and surface refl ectances shall be

assuned:
Ceiling cavity refl ectance 80%
wal | refl ectance 50%
Fl oor cavity reflectance 20%

Li ght Loss Factor. A light loss factor (LLF) of 0.70 shall be
used.
SUBCHAPTER H
ALTERNATI VE SYSTEMS
Section 237. Performance alternative.

Al ternative building systens and equi pnment design may be
approved by the departnment when they can be shown to have energy
consunption not greater than that of a simlar building with
simlar forms of energy requirenments, designed in accordance
with the provisions of this act or when they can be shown to
have energy consunption not greater than that which shall be
established by the departnent with the approval of the Building
Energy Conservation Conmittee, for the purposes of this section.
Section 238. Nondepl et abl e sources.

When such alternative systens utilize solar, geothermal, w nd
or other nondepl etabl e energy sources for all or part of their
ener gy sources, such nondepl etabl e energy supplied to the
bui l di ng shall be excluded fromthe total energy chargeable to
t he proposed alternative design.

Section 239. Docunentati on.

Proposed al ternative designs, submtted as requests for

exception to the standard design criteria, nmust be acconpani ed

by an energy anal ysis prepared in accordance with the ASHRAE
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St andard 90- 75.
CHAPTER 3
APPLI CATI ON OF STANDARDS: ESTABLI SHVENT
OF COW TTEE AND PENALTI ES
Section 301. Modification of standards; criteria.

The departnent, with the approval of the Building Energy
Conservation Commttee established pursuant to section 304,
after one or nore public hearings, may recomend to the General
Assenbly nodifications to the energy conservati on standards
contained in Chapter 2 hereof. Any recomrended nodification to
t he energy conservation standards shall neet the follow ng
criteria:

(1) It shall be consistent with the | atest and nost
ef fective technol ogy.

(2) It shall not be in conflict with existing safeguards
for public health and safety.

(3) It shall be economically feasible as determ ned by
ife-cycle-cost procedures.

(4) It shall be sufficiently stringent to effect a
signi ficant savings of energy resources.

(5) It shall be a performance standard for the design of
bui | di ngs and systens within buildings to assure maxi num
practi cal conservation of energy.

(6) Consideration shall be given to building and energy
st andards promnul gated by national and other state
government al agenci es, private organi zati ons and any ot her
avai |l abl e energy data, as well as the total energy allocation
appr oach.

Section 302. Application of energy conservation standards.

The energy conservation standards contai ned herein or as
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1 pronmulgated by the departnment with the approval of the Buil ding
2 Energy Conservation Conmittee shall apply to new buildings or to
3 renovations on which actual construction and/or design has not
4 comenced prior to their effective dates.

5 Section 303. Energy conservation manual for buil dings.

6 (a) Production of manual.--Concurrent with the adoption of
7 the energy conservation codes required by this act, the

8 departnment shall produce an energy conservation nmanual for use
9 by designers, builders, and contractors of residential and

10 nonresidential buildings. This nanual shall contain the

11 established standards and accepted practices. The manual shal
12 be furnished upon request to nenbers of the public at a price
13 sufficient to cover the cost of printing.

14 (b) Review of manual.--The manual shall be reviewed by the
15 departnment and the Building Energy Conservation Commttee at

16 least annually and shall be updated as significant new energy
17 conservation information beconmes avail abl e.

18 Section 304. Building Energy Conservation Commttee.

19 (a) Conposition of conmittee.--In order to further the
20 coordinated and effective adm nistration of this act, there is
21 hereby established a Building Energy Conservation Comrmittee. It
22 shall consist of at |east 25 nmenbers and no nore than 35
23 nmenbers, the nmenbership of which shall be appointed by the
24 Governor and shall include a representative of each of the
25 following entities or their successors:
26 (1) Departnent of Educati on.
27 (2) Governor's Energy Council.
28 (3) Departnent of General Services.
29 (4) Departnent of Labor and I ndustry.
30 (5) Departnent of Community Affairs.
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1 (6) Pennsylvani a Buil ders Associ ati on.

2 (7) Pennsylvani a Associ ated Buil ders and Contractors,

3 I nc.

4 (8) Pennsylvania Building Oficials Conference.

5 (9) Mechanical Contractors Association of Anerica.

6 (10) Pennsyl vani a Chanber of Commer ce.

7 (11) Ceneral Contractors Association of Pennsyl vani a.

8 (12) Pennsylvania Society of Architects.

9 (13) Pennsylvani a Society of Professional Engineers.

10 (14) Anerican Society of Heating, Refrigerating and Air
11 Condi tioni ng Engi neers, Inc..

12 (15) Pennsylvania Gas Associ ati on.

13 (16) Pennsylvania Electric Association.

14 (17) Industrialized Housing Manufacturers Associ ati on.
15 (18) Thermal Insul ation Manufacturers Associ ation.

16 (19) Pennsylvani a Building Trades Council.

17 (20) Representatives of such other agencies and

18 organi zations or individuals as the Governor may find are

19 necessary and proper to carry out the purposes of the
20 commttee including, but not imted to, |abor organizations,
21 financial and lending institutions, and consuner groups.
22 (b) Powers and duties.--In addition to the powers and duties
23 enunerated in this act, the Building Energy Conservation
24 Conmittee shall:
25 (1) Be responsible for the regular exchange of
26 i nformati on and pl ans regardi ng buil ding energy conservati on,
27 for the devel opnent, review and approval of proposed and
28 exi sting standards, guidelines, regulations, and nanual s.
29 (2) Elect fromits nenbers a Board on Vari ances.
30 (c) Expenses.--The nenbers of the committee shall not
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recei ve any conpensation for their services but shall be

rei nbursed for their actual and necessary expenses incurred in
t he performance of their duties. Provided, however, when acting
on matters concerning variances nenbers of the Board on

Vari ances shall receive $50 per day plus their actual and
necessary expenses.

Section 305. Certification.

(a) Conpliance with act.--It shall be the duty of the
architect retained in connection with the design, construction
or renovation of a building to certify the draw ngs,
speci fications and other data showi ng conpliance with the
provi sions of this act, except as provided in subsection (d). If
the building is subject to the provisions of the act of Apri
27, 1927 (P.L.465, No.299), referred to as the Fire and Panic
Act, the certification required hereunder shall be submtted on
a formwth the application for plan approval under the said
Fire and Panic Act.

(b) Inspection.--Each architect, other |icensed design
prof essional retained by the owner in lieu of an architect, or
the architect's designee shall make periodic inspections of the
bui | di ng progression to insure conpliance with this act, except
as provided in subsection (d).

(c) Final certification.--Each architect or other |icensed
desi gn professional retained by the owner in |lieu of an
architect shall nake a final certification of every conpleted
bui | di ng showi ng conpliance with the provisions of this act,
except as provided in subsection (d).

(d) Certification by builder.--1f an architect or other
i censed design professional is not retained in connection with

t he design, construction or renovation of a building, it shal
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be the responsibility of the builder or owner, if he is the
buil der, to performthe inspections and certification required
by this section.

Section 306. Variances.

(a) Requests.--Any request for a variance fromthe energy
conservation standards contained herein shall be nade to the
Board on Variances of the Building Energy Conservation
Commi tt ee.

(b) Criteria.--A variance shall be granted only if it is
found that:

(1) conpliance with the provisions of this act woul d
result in extreme hardship to the owner; and
(2) the granting of such variance would not result in a
significant increase in the energy usage of the buil ding.
Section 307. Building permts.

Any building permt issued by the Cormonwealth or any of its
political subdivisions shall have printed upon its face notice
that the provisions of this act nust be conplied wth.

Section 308. Permts for use or occupancy.

Bef ore any building or structure hereafter constructed or
renovat ed shall be used or opened for occupancy, the owner
t hereof shall notify the department of the conpletion of the
bui l di ng and submt the necessary certification therewth.
Wthin 10 days of receipt of the certification the departnent
shall forward notice of receipt of such certification to the
owner. No permt for use or occupancy shall be granted until
such subm ssion has been nmade. No building official of the
Commonweal th or any of its political subdivisions shall issue a
permt until he has received proof of conpliance. Provided,

however, that if the certification is forwarded to the
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departnent by certified mail with a return receipt requested and
t he owner does not receive the notice of receipt of
certification provided for by this section within the tine

provi ded herein, in such case, any building official of the
Commonweal th or any of its political subdivisions shall issue a
permt for use or occupancy upon presentation of the return
recei pt by the owner and said building official shall notify the
departnent that he has issued the sane.

Section 309. Failure to submt certification.

Whenever the owner of any building or structure shall fail to
notify the department of the conpletion of the building and to
submt the necessary certification and shall neverthel ess
proceed with the use or occupancy of the building, the
department or the political subdivision shall serve notice on
the said owner that he is in violation of this act and order him
to conply therewth.

Section 310. |Inspections.

The departnent may inspect within two years of the date of
conpl eti on of construction or renovation any buil ding
constructed or renovated after the effective date of this act to
determ ne conpliance with the provisions of this act, provided
at | east 30 days notice has been given to the owner.

Section 311. Appeals.

Revi ew of any deci sions rendered under the provisions of this
act shall be brought in the court of common pleas of the county
wherein the building is situated. Such review shall be limted
to determ ni ng whet her any such deci sion was arbitrary and
capri ci ous.

Section 312. Penalties.

(a) Violations of act.--Any person who shall willfully or
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negligently violate any of the provisions of this act, or the
rul es and regul ations or the orders for the enforcenent of the
said provisions or rules and regul ations issued by duly

aut hori zed officers of the department or who shall hinder, delay
or interfere with any officer charged with the enforcenent of
this act in the performance of his duty, shall, upon conviction
t hereof, be punished by a fine of not nore than $300 and costs.
In the event of violation of nore than one provision of this
act, the violation of each provision shall be deened a separate
and distinct offense for the purposes of this section.

(b) Institution of proceedings.--Prosecutions for violations
of this act or the rules and regul ations of the departnent may
be instituted by the Secretary of Labor and Industry or the
Secretary of Comunity Affairs, or under his directions by an
aut hori zed representative of the departnment. Upon conviction
after a hearing, the sentences provided in this act shall be
i nposed and shall be final unless an appeal be taken in the
manner prescribed by |aw

(c) Disposition of fines.--All fines collected under this
act shall be forwarded to the departnent who shall pay the sane
into the State Treasury for the use of the Comobnweal th

(d) False certification.--Any architect or other |icensed
desi gn professional who willfully provides a false certification
for any building subject to the provisions of this act shall be
subject to the suspension or revocation of his |icense by the
State Board of Exami ners of Architects or other applicable State
I i censi ng board.

Section 313. Enforcenent.
(a) Applicability.--The provisions of this act shall apply

to every building enunerated in this act, except buil dings owned
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by the Federal Governnent, including buildings owmed in whole or
in part by the Commonweal th or any political subdivision

t hereof, and shall be enforced by the Secretary of Labor and

I ndustry or by the Secretary of Community Affairs, by and

t hrough his authorized representatives.

(b) Powers of officers.--For the purpose of enforcing the
provisions of this act, all the officers charged with its
enforcenent shall have the power to enter any of the buil dings
enunerated in this act, and no person shall hinder or delay, or
interfere with any of the said officers in the perfornmance of
his duty, nor refuse any pertinent information necessary to
determ ne whether the provisions of this act and the rul es and
regul ations herein provided for, are or will be conplied wth.

CHAPTER 4
ADCPTI ON OF FUTURE STANDARDS
Section 401. Adoption and pronul gation of standards.

The departnent, with the approval of the Building Energy
Conservation Committee, shall, after one or nore public
heari ngs, adopt and publish energy conservation standards for
all buildings covered by this act in accordance with the
provi sions of the act of July 31, 1968 (P.L.769, No.240), known
as the "Commonweal th Docunents Law." The purpose of such
standards is to reduce wasteful or uneconom c consunption of
energy by bal anci ng the cost of energy procurenent against the
cost of energy-conserving building practices. The energy
conservation standards shall neet the following criteria:

(1) They shall be consistent with the |atest and nost
ef fective technol ogy.
(2) They shall not be in conflict with existing

saf eguards for public health and safety.
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(3) They shall be economcally feasible as determ ned by
ife-cycle-cost procedures.

(4) They shall be sufficiently stringent to effect a
signi ficant savings of energy resources.

(5) They shall be a performance standard for the design
of buildings and systens within buildings to assure maxi num
practical conservation of energy.

(6) Consideration shall be given to building and energy
st andards pronul gated by national and other State
government al agenci es, private organi zati ons and any ot her
avai |l abl e energy data, as well as the total energy allocation

appr oach.

Secti on 402. Ef fecti ve date.

This act shall take effect as follows:

(1) Chapter 2 shall take effect in six nonths and shal
remain in full force and effect for a period of one year
after which tine the provisions of Chapter 2 shall have no
| egal effect.

(2) Section 301 shall take effect imrediately and its
provi sions shall remain in full force and effect for a period
of 18 nmonths after which tine said provisions shall have no
| egal effect.

(3) Chapter 4 shall take effect in 18 nonths.

(4) Al other provisions of this act shall take effect

i mredi ately.
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