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and unmet load hours for both =

the baseline and the design
case energy models.




KEY OUTPUT REPORTS

Information from the energy simulation software output reports is
used to complete the LEED submittal template and calculate
energy savings for EA Credit 1.This section highlights the output
report parameters critical to the quality control process for credit
compliance.The summary output reports provide information
necessary for verification of the modeling results reported on the
LEED submittal template.

Typically, the summary output reports contain information on
energy use by end use, energy cost, and unmet load hours for both
the baseline and the design case energy models.

DOE-2 SIMULATION SOFTWARE OUTPUT REPORTS

All the DOE-2 based simulation software programs can generate
Building Energy Performance Summary (BEPS) reports, Building
Energy Performance-Utility (BEPU) reports, and Energy Cost Summary
(ES-D) reports. They are the most important output files provided as
supplemental documentation for EA Credit 1 applications.

The BEPS and BEPU reports (Figure 1) summarize building energy
performance in terms of end use by fuel type, total use by fuel type,
and the energy use intensity. Both reports also display the percentage
of hours that any system zone is outside throttling range and the
percentage of hours that any plant load is not satisfied.The difference
between them is that the BEPS report summarizes energy use in units
of MBtu (million Btu), whereas the BEPU report presents it in the
units of Therms and kWh.

The ES-D report (Figure 2) summarizes the energy use and energy cost
by utility type, provides the virtual energy rate for each utility type,
and reports the project’s total energy cost. Since EA Credit 1 points
are based on energy cost savings, the ES-D reports for the baseline
and proposed buildings are the reports used to calculate the savings
percentage and points achieved.

F.1 SAMPLE BEPS AND BEPU REPORTS FROM EQUEST
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DOE-2 SIMULATION SOFTWARE OUTPUT REPORTS

Highlights in Figure 1 correspond to the following:

1. BEPS and BEPU reports are building-level reports.The BEPS report
includes only energy drawn or supplied across the building boundary
—that is, energy provided by generators or photovoltaics is not
included unless it “flows” through a utility meter (i.e., is supplied
back to the utility grid). St tly, the BEPS report does not report
energy used within the building; rather, it reports energy “imported”
into or “exported” from the building.

2. The weather file should be for the correct location. If the weather
file for the project’s exact location is not available, that for the
closest available location is typically considered appropriate. If the
selected weather file is not the closest available—for example,
because of altitude or microclimate—an explanation for the selection

is required. 4

3. The energy types shown are those specified with the ELEC-METER,
FUEL-METER, STEAM-METER, and CHW-METER commands in PLANT.




DOE-2 SIMULATION SOFTWARE OUTPUT REPORTS

Highlights in Figure 1 correspond to the following:

4. Ensure that the site's energy use intensity (EUI) is reasonable for
the building type and climate. Consult the Commercial Buildings
Energy Consumption Survey (CBECS) database and the EnergyStar
Target Finder database for comparables.

¥
5. Check here for unmet load hours, defined as hours when one or

more zones are out of the throttling range. The denominator used for
this calculation is 8,760 unless the total run hours for the longest-
operating air handler is reported (SS-R report). If this value is

provided along with the SS-R DOE-2 output for that system, then that
value may be used in place of 8,760. When 8,760 hours is used as the )
denominator, the percentage reported here should be less than 3.4%
because the annual unmet load hours should not exceed 300.The

number of unmet load hours for the proposed case should not exceed

the number of unmet load hours for the baseline case by more than 50. %
That is, Proposed Case Unmet Load Hours <= Baseline Case Unmet Load *
Hours + 50.

F2 SAMPLE ES-D REPORTS FROM EQUEST2

Highlights from Figure 2 correspond to the following:
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1. The ES-D report is also a building-level report.

2. Confirm that the virtual energy rates are reasonable.

3. Ensure that the energy cost per unit floor area is reasonable for the
building type and climate (see item 4 under Figure 2.1).

ADDITIONAL DOE REPORTS

Additional DOE-2 reports that are often provided to verify building
model input parameters include the following:

Summary portion of LV-D report. Documents roof area and the
window and above-grade wall areas per orientation, as well as the U-
values for each input.

SV-A report. Documents the fan supply volume and fan power at the
system and zone level, as well as other system input parameters.
=

PS-C report. Documents the plant equipment’s energy consumption
and the number of hours within each part load range.

PS-E report: Documents the monthly and total annual energy
consumption and demand per end-use.




TITLE 24 OUTPUT REPORTS

The current state-approved energy compliance software programs for
use with California Title 24-2005, EnergyPro and eQuest Compliance
Module, are both DOE-2-based software. These programs can generate

DOE-2 reports and Title 24 report forms summarizing the modeling
inputs and outputs.

The PERF-1, UTIL-1, and ECON-1 reports are the major forms requil:ed
as backup documentation for EA Credit 1. DOE-2 outputs may be used
to complete the EA Credit 1 submittal template and provide
itional backup documentation.
-
PERF-1 report. s of Title 24 TDV energy consumption by end
use,

Provides summa
lighting power density, envelope inputs, and HVAC inputs for both baseline
and proposed cases

UTIL-1 report. Summarizes electricity and fossil fuel consumption per end use.
When residential domestic water heating is modeled, the value from the UTIL-1
report must be used rather than the ECON-1 report for fuel consumption, and the

virtual natural gas rate must be used to add the residential water heating costs
to the values reported in ECON-1.

ECON-1 report. Summarizes economic outputs, including energy use and energy
cost information for both cases

HAP OUTPUT REPORTS

N

For LEED projects, the most important output report in Carrier’s Hourly Analysis
Program (HAP) v4.5 is the EA Credit 1 summary. This report mimics the format and
content of the LEED credit form. If the project preference is set to “LEED 2009,”
the report will be formatted according to the LEED 2009 EA Prerequisite 2 credit
form. The report contains the following information

Energy use and peak demand by end-use component, and total energy use for
the proposed building, all four baseline building orientations, and the baseline
average;

Energy cost for the proposed building, all four baseline buildings, and the
baseline average.

Unmet load hours for cooling and heating;

Energy-use intensity (energy per unit floor area);

Documentation of compliance with the 25% process energy cost requirement
and

EA Credit 1 points earned.
In addition, the following HAP v4.5 reports provide useful information for

documenting and troubleshooting LEED project results

Annual Cost Summary report. Lists the energy cost and energy cost per unit
floor area by end use categories and as a total for the buildin

HAP OUTPUT REPORTS +

Energy Cost Budget by System Component report. Summarizes the energy use

and energy use intensity (energy use per unit floor area) for end use categories
and as a total for the building

Zone Temperature Report and Unmet Load Report (for air systems) and Unmet

Load Report (for plants). Provide the raw data that are the basis for LEED unmet |
load hours reported on the EA Credit 1 summary report.

Monthly I T by Component report. Lists monthly energy use for end use
categories on a ding-wide basis (e.g., total indoor fan kWh by month). This

information is helpful for understanding the relative energy consumption of
major energy end uses.

Monthly Air System Simulation Results and Monthly Plant Simulation Results
reports. Provide monthly and annual energy use and load information for

individual system and plant equipment components.This information is helpful
for understanding the behavior of specific systems and plants in the building.
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