AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

Department of Energy

§434.519 Controls.

519.1 All occupied conditioned spaces
in the Prototype, Reference and Pro-
posed Design Buildings in all climates
shall be simulated as being both heated
and cooled. The assumptions in this
subsection are prescribed assumptions.
If the Proposed Design does not include
equipment for cooling or heating, the
Design Energy Consumption shall be
determined by the specifications for
calculating the Energy Cost Budget as
described in Table 517.4.1 HVAC System
Description for Prototype and Ref-
erence Buildings. Exceptions to 519.1
are as follows:

519.1.1 If a building is to be provided
with only heating or cooling, both the
Prototype or Reference Building and
the Proposed Design shall be simu-
lated, using the same assumptions.
Such an assumption cannot be made
unless the building interior tempera-
ture meets the comfort criteria of RS-
2 (incorporated by reference, see
§434.701) at least 98% of the occupied
hours during the year.

519.1.2 If warehouses are not intended
to be mechanically cooled, both the
Energy Cost Budget and Design Energy
Consumption shall be modeled assum-
ing no mechanical cooling; and

519.1.3 In climates where winter de-
sign temperature (97.5% occurrence) is
greater than 59 °F, space heating need
not be modeled.

519.2 Space temperature controls for
the Prototype or Reference Building,
except multi-family high-rise residen-
tial buildings, shall be set at 70 °F for
space heating and 75 °F for space cool-
ing with a deadband per subsection
403.2.6.3. The system shut off during
off-hours shall be according to the
schedule in Table 515.2, except that the
heating system shall cycle on if any
space should drop below the night set-
back setting of 55 °F. There shall be no
similar setpoint during the cooling sea-
son. Lesser deadband ranges may be
used in calculating the Design Energy
Consumption. Exceptions to 519.2 are
as follows:

(a) Setback shall not be modeled in
determining either the Energy Cost
Budget or Design Energy Cost if set-
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back is not realistic for the Proposed
Design, such as 24-hour/day operations.
Health facilities need not have night
setback during the heating season; and

(b) Hotel/motels and multi-family
high-rise residential buildings shall
have a night setback temperature of 60
°F from 11:00 p.m. to 6:00 a.m. during
the heating season; and

(c) If deadband controls are not to be
installed, the Design Energy Cost shall
be calculated with both heating and
cooling thermostat setpoints set to the
same value between 70 °F and 75 °F in-
clusive, assumed to be constant for the
year.

519.2.1 For multi-family buildings,
the thermostat schedule for the dwell-
ing units shall be as in Table 519.1.2,
Thermostat Settings for Multi-Family
High-rise Buildings. The Prototype
Building shall use the single zone
schedule. The Proposed Design shall
use the two-zone schedule only if zonal
thermostatic controls are provided.
For Proposed Designs that use heat
pumps employing supplementary heat,
the controls used to switch on the aux-
iliary heat source during morning
warm-up periods shall be simulated ac-
curately. The thermostat assumptions
for multi-family high-rise buildings are
prescribed assumptions.

519.3 When providing for outdoor air
ventilation in calculating the Energy
Cost Budget, controls shall be assumed
to close the outside air intake to re-
duce the flow of outside air to 0 cfm
during setback and unoccupied periods.
Ventilation using inside air may still
be required to maintain scheduled set-
back temperature. Outside air ventila-
tion, during occupied periods, shall be
as required by RS-41, (incorporated by
reference, see §434.701) or the Proposed
Design, whichever is greater.

519.4 If humidification is to be used in
the Proposed Design, the same level of
humidification and system type shall
be used in the Prototype or Reference
Building. If dehumidification requires
subcooling of supply air, then reheat
for the Prototype or Reference Build-
ing shall be from recovered waste heat
such as condenser waste heat.
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10 CFR Ch. Il (1-1-14 Edition)

TABLE 519.1.2—THERMOSTAT SETTINGS FOR MULTI-FAMILY HIGH-RISE RESIDENTIAL BUILDINGS

Single zone dwelling unit Two zone dwelling unit
Time of day Bedrooms/bathrooms Other rooms
Heat Cool
Heat Cool Heat Cool
Midnight-6 a.m 60 78 60 78 60 85
6am-9am 70 78 70 78 70 78
9am-5pm.. 70 78 60 85 70 78
5p.m~11pm. ... 70 78 70 78 70 78
11 p.m.—Midnight 60 78 60 78 60 78

§434.520 Speculative buildings.

520.1 Lighting. The interior lighting
power allowance (ILPA) for calculating
the Energy Cost Budget shall be deter-
mined from Table 401.3.2a. The Design
Energy Consumption may be based on
an assumed adjusted lighting power for
future lighting improvements.

520.2 The assumption about future
lighting power used to calculate the
Design Energy Consumption must be
documented so that the future in-
stalled lighting systems may be in
compliance with these standards. Doc-
umentation must be provided to enable
future lighting systems to use either
the Prescriptive method or the Sys-
tems Performance method of sub-
section 401.3.

520.3 Documentation for future light-
ing systems that use subsection 401.3
shall be stated as a maximum adjusted
lighting power for the tenant spaces.
The adjusted lighting power allowance
for tenant spaces shall account for the
lighting power provided for the com-
mon areas of the building.

520.4 Documentation for future light-
ing systems that use subsection 401.3
shall be stated as a required lighting
adjustment. The required lighting ad-
justment is the whole building lighting
power assumed in order to calculate
the Design Energy Consumption minus
the ILPA value from Table 401.3.2c that
was used to calculate the Energy Cost
Budget. When the required lighting ad-
justment is less than zero, a complete
lighting design must be developed for
one or more representative tenant
spaces, demonstrating acceptable
lighting within the limits of the as-
sumed lighting power allowance.

520.56 HVAC Systems and Equipment.
If the HVAC system is not completely
specified in the plans, the Design En-

ergy Consumption shall be based on
reasonable assumptions about the con-
struction of future HVAC systems and
equipment. These assumptions shall be
documented so that future HVAC sys-
tems and equipment may be in compli-
ance with these standards.

§434.521 The simulation tool.

521.1 Annual energy consumption
shall be simulated with a multi-zone,
8760 hours per year building energy
model. The model shall account for:

521.1.1 The dynamic heat transfer of
the building envelope such as solar and
internal gains;

521.1.2 Equipment efficiencies as a
function of load and climate;

521.1.3 Lighting and HVAC system
controls and distribution systems by
simulating the whole building;

521.1.4 The operating schedule of the
building including night setback dur-
ing various times of the year; and

521.1.5 Energy consumption informa-
tion at a level necessary to determine
the Energy Cost Budget and Design En-
ergy Cost through the appropriate util-
ity rate schedules.

521.1.6 While the simulation tool
should simulate an entire year on an
hour by hour basis (8760 hours), pro-
grams that approximate this dynamic
analysis procedure and provide equiva-
lent results are acceptable.

521.1.7 Simulation tools shall be se-
lected for their ability to simulate ac-
curately the relevant features of the
building in question, as shown in the
tool’s documentation. For example, a
single-zone model shall not be used to
simulate a large, multi-zone building,
and a steady-state model such as the
degree-day method shall not be used to
simulate buildings when equipment ef-
ficiency or performance is significantly
affected by the dynamic patterns of
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