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affected by the dynamic patterns of
weather, solar radiation, and occu-
pancy. Relevant energy-related fea-
tures shall be addressed by a model
such as daylighting, atriums or
sunspaces, night ventilation or thermal
storage, chilled water storage or heat
recovery, active or passive solar sys-
tems, zoning and controls of heating
and cooling systems, and ground-cou-
pled buildings. In addition, models
shall be capable of translating the De-
sign Energy Consumption into energy
cost using actual utility rate schedules
with the coincidental electrical de-
mand of a building. Examples of public
domain models capable of handling
such complex building systems and en-
ergy cost translations available in the
United States are DOE—2.1C and
BLAST 3.0 and in Canada, Energy Sys-
tems Analysis Series.

521.1.8 All simulation tools shall use
scientifically justifiable documented
techniques and procedures for modeling
building loads, systems, and equip-
ment. The algorithms used in the pro-
gram shall have been verified by com-
parison with experimental measure-
ments, loads, systems, and equipment.

§434.601

Subpart F—Building Energy
Compliance Alternative

§434.601 General.

601.1 This subpart provides an alter-
native path for compliance with the
standards that allow for greater flexi-
bility in the design of energy efficient
buildings using an annual energy use
method. This path provides an oppor-
tunity for the use of innovative de-
signs, materials, and equipment such
as daylighting, passive solar heating,
and heat recovery, that may not be
adequately evaluated by methods found
in subpart D.

601.2 The Building Energy Compli-
ance Alternative shall be used with
subpart C and subpart D, 401.1, 401.2,
401.3.4 and in conjunction with the
minimum requirements found in sub-
sections 402.1, 402.2, and 402.3., 403.1,
403.2.1-7, 403.2.9 and 404.

601.3 Compliance under this section
is demonstrated by showing that the
calculated annual energy usage for the
Proposed Design is less than or equal
to a calculated Energy Use Budget.
(See Figure 601.3, Building Energy
Compliance Alternative). The analyt-
ical procedures in this subpart are only
for determining design compliance, and
are not to be used either to predict,
document or verify annual energy con-
sumption.
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Figure 601.3

Building Energy Compliance Alternative
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601.4 Compliance under the Building
Energy Use Budget method requires a
detailed energy analysis, using a con-
ventional simulation tool, of the Pro-
posed Design. A life cycle cost analysis
shall be used to select the fuel source
for the HVAC systems, service hot
water, and process loads from available
alternatives. The Annual Energy Con-
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sumption of the Proposed Design with
the life cycle cost-effective fuel selec-
tion 1is calculated to determine the
modeled energy consumption, called
the Design Energy Use.

601.5 The Design Energy Use is de-
fined as the energy that is consumed
within the five foot line of a proposed
building per ft2 over a 24-hour day, 365-
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day year period and specified operating
hours. The calculated Design Energy
Use is then compared to a calculated
Energy Use Budget.

601.6 Compliance. The Energy Use
Budget is determined by calculating
the annual energy usage for a Ref-
erence or Prototype Building that is
configured to comply with the provi-
sions of subpart E for such buildings,
except that the fuel source(s) of the
Prototype or Reference Building shall
be the same life cycle cost-effective
source(s) selected for the Proposed De-
sign. If the Design Energy Use is less
than or equal to the Energy Use Budget
then the proposed design complies with
these standards.

601.7 This section provides instruc-
tions for determining the Design En-
ergy Use and for calculating the En-
ergy Use Budget. The Energy Use
Budget is the highest allowable cal-
culated annual energy consumption for

EUB = EUlefl +EUB2Xf2 +. .

Where EUB,;, EUB,, EUB; are the cal-
culated annual energy targets for each
fuel used in the Reference or Prototype
building and f, f>, . . . f; are the energy
conversion factors given in Table 602.2,
Fuel Conversion Factors for Computing
Design Annual Energy Uses. In lieu of
case by case calculation of the Energy
Use Budget, the designer may con-
struct Energy Use Budget tables for
the combinations of energy source(s)
that may be considered in a set of
project designs, such as electric heat-
ing, electric service water, and gas

§434.602

a specified building design. Designers
are encouraged to design buildings
whose Design Energy Use is lower than
the Energy Use Budget.

§434.602 Determination of the annual
energy budget.

602.1 The Energy Use Budget shall be
calculated for the appropriate Proto-
type or Reference Building in accord-
ance with the procedures prescribed in
subsection 502 with the following ex-
ceptions: The Energy Use Budget shall
be stated in units of Btu/ftZ/yr and the
simulation tool shall segregate the cal-
culated energy consumption by fuel
type producing an Energy Use Budget
for each fuel (the fuel selections having
been made by a life cycle cost analysis
in determining the proposed design).

602.2 The Energy Use Budget is cal-
culated similarly for the Reference or

Prototype Building using equation
602.2.
.. .+EUB;xf;  Equation 602.2

cooling or oil heating, gas service
water and electric cooling. The values
in such optional Energy Use Budget ta-
bles shall be equal to or less than the
corresponding Energy Use Budgets cal-
culated on a case by case basis accord-
ing to this section. Energy Use Budget
tables shall be constructed to cor-
respond to the climatic regions and
building types in accordance with pro-
visions for Prototype or Reference
Building models in subpart E of this
part.

TABLE 602.2—FUEL CONVERSION FACTORS, FOR COMPUTING DESIGN ANNUAL ENERGY USES

Fuels

Conversion factor

Electricity ...
Fuel Oil
Natural Gas
Liquified Petroleum (including Propane and Butane)
Anthracite Coal

Bituminous Coal .
Purchase Steam and Steam from Central Plants .......................
High Temperature or Medium Temperature Water from Central

Plants.

3412 Btu/kilowatt hour.

138,700 Btu/gallon.

1,031,000 Btu/1000 ft2.

95,5000 Btu/gallon.

28,300,000 Btu/short ton.

24,580,000 Btu/short ton.

1,000 Btu/Pound.

Use the heat value based on the water actually delivered at
the building five foot line.

NOTE: At specific locations where the energy source Btu content varies significantly from the value presented above then the
local fuel value may be used provided there is supporting documentation from the fuel source supplier stating this actual energy
value and varifying that this value will remain consistent for the foreseeable future. The fuel content for fuels not given this table

shall be determined from the best available source.
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