3. &-Minimum-CapabiitiesCompliance Software Tests

This chapter describes the methods used to test the mintimum-modelting-eapabilitiesfunctionality of
candidate compliance software programs. There are separate tests for space conditioning tests and

water heating tests. Most of the space conditioning tests are performed using a simple square building
prototype. {see-Figure-R4-7)- The water heating tests are performed relative to two prototype water
heating systems. Most of the tests are performed in only five climate zones, but some are performed
in all sixteen climate zones. The Energy Commission, at its discretion, may require additional tests to
justify the accuracy of the candidate compliance software to confirm other required features. Tests
may be modified, added, or requested to be preformed with fixed inputs to verify specific modeling
features.
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3.1 Overview
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3-1.23.1.1 Standard De5|gn Tests

aeeuraey4este—Two types of tests are used to verlfy that the standard design is created accordlng to
the rules specified in Chapter 2: These are defined below along with the acceptance criteria for each.

34243.1.1.1 Standard Design Equivalent Tests

The standard design equivalent tests consist of matched pairs of computer runs: a proposed design and
its standard design equivalent. The standard design equivalent is the proposed design reconfigured
according to the standard design rules in-Chapter-3-to be in exact compliance with the prescriptive
requirements (package AB). The compliance software vendor is required to create the proposed
design and standard design equivalent input files and submit them with the application for approval.
Two Certificates of Compliance are produced: one for the proposed design and one for the standard
design equivalent. The standard design TDV energy budget on the proposed design Certificate of
Compliance shall be equal to the TDV energy use shown in both the standard design energy budget
and proposed design columns of the standard design equivalent computer run. See Figure R3-.



Proposed Design Standard Design Equivalent

Custom Proposed Custom Proposed
Budget Design Budget Design

The reported energy use for these
three columns must be identical

Figure R34-5-1 — Custom Budget Tests

3-1.223.1.1.2 Neutral Variable Tests

The second series of standard design equivalent tests are the neutral variable tests. Neutral variables
are building features that are unchanged between the standard design and the proposed design. An
example of a neutral variable is glass area, below the prescriptive limit of 20 percent. In this series of
tests, a change is specified in one of the neutral variables and the compliance margin has to remain
within a certain tolerance.

‘ 3-1.33.1.2 Labeling Tests and Computer Simulations

Each of the tests has a specific label that includes the test series, the number of the test, the prototype
used in the test and the climate zone for which the test is performed. Using a precise designation to
make it easier to keep track of the many computer simulations will ease the Energy Commission
review process. The following labeling scheme described in Figure R3- shall be used:

SC 01 B 13 P
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Climate Zone for Test

Prototype Building or System

Test Number

Test Series
‘ Figure R34-6-2 — Labeling of Computer Simulations

‘ me, but with a “P” or “F”




3-1+43.1.3 Documentation
The Ceompliance Ssoftware vendor shall record the results of the tests on the forms provided in
RACM Appendrx A- and provide electronic copres of the input files to the Energy Commrssron The

3.2 Space Conditioning Tests_(SC)
This section describes the space condrtronrng tests that shaII be performed by the Ceomplrance
Ssoftware vendor 3 serify-that spa

seeeheLserles of tests verlfy that the custom budget or standard deS|gn is correctly deflned for spac
condrtronrnq svstems These space condrtronrnq tests use the series desrqnatron “SC. "—'Fhe—th+rd—senes
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3.2.23.2.1 __Standard Design Generator Tests(S0) | Form
This section describes the standard design tests that shaII be performed by the Ceompllance Ssoftware
vendor. 3 3 e 3

made automatlcally at the same tlme as the proposed de3|gn run, and the results are reported together
on the Certificate of Compliance discussed in Chapter 2. The tests described in this section verify that
the standard design is correctly defined for the proposed deSIgn and that the custom budget is

correctly calculated.
features:

32213.2.1.1 Prototypes Buildings

The custom budget tests use three prototype buildings as described below.

C Prototype C is a 2,100 ft?, one -story, single-family detached home. Two versions of this prototype
are used in the tests. One has a slab floor and one has a raised floor. Details are available from the
Energy Commission.

D Prototype D is a 2,700 ft2, two-story detached home. Details are available from the Energy
Commission.



E Prototype E is an eight-unit, two-story multi-family building, with a total conditioned floor area of
6,960 ft2. Details are available from the Energy Commission.
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Figure R4-103-3 — Prototype C
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Figure R4-113-4 — Prototype D
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Figure R3-5 — Prototype E
322.23.2.1.2  Standard Design Equivalent Tests




The standard design equivalent tests are described in Fable-R4-52Table R. For each of these tests, the
standard design equivalent budget and proposed design TDV energy shall equal each other. In
addition, the TDV energy shall equal the budget TDV energy for the proposed building.

Table R3-1 — Standard Design Tests

Series

Number

Prototypes

Climates Description

SCb

00

A B

All Basecase Prototypes. These tests were also performed in the SC series. For each of
these tests, the standard design and proposed design TDV energy shall be equal. There is
no proposed design case for these tests.

01

All Slab-On-Grade. The purpose of this test is to verify that the standard design generator
correctly defines the standard design for proposed designs using slab-on-grade designs.
The “SC01C**” files are run in all 16 climate zones.

scb

02

All Raised Floor. The purpose of this test is to verify that the standard design generator
correctly defines the standard design for proposed designs using raised floor buildings. The
“SCO01D**” files are run in all 16 climate zones.

scb

03

All Multi-Family. The purpose of this test is to verify that the standard design generator
correctly defines the standard design for multi-family buildings. The “SCO1E**” files are run
in all 16 climate zones.

04

All Equipment Change Heating. The purpose of this test is to verify that the standard design
generator correctly defines the standard design for proposed designs using non ducted
mechanical systems. The “SC01D**” files are run in all 16 climate zones. Heating
equipment is switched to Gas Wall heater with 0.62 AFUE no ducts.

05

All Equipment Change Cooling. The purpose of this test is to verify that the standard design
generator correctly defines the standard design for proposed designs using non ducted
mechanical systems. The “SC01D**” files are run in all 16 climate zones. Cooling
equipment is switched to Wall AC with a 10 EER.

3:2.2.33.2.1.3 Neutral Variable Tests
The neutral variable tests are described in Table R3-. For each of these tests, the compliance margin
shall remain within one percent of zero.

Table R3-2 — Neutral Variable Design Tests — Space Conditioning

Series Number Prototypes Climates Description

SCb 06 A 3,912, Window Area. Reduce window area from 20% of the floor area to 15% of the floor area.
14,16 Reduce the size of the window on each fagade to 60 ft2. Do not change any other features.

SCb 07 A 3,9, 12, Wall Area. Increase the gross wall area on each facade from 400 ft2 to 600 ft2.

14,16







Series Number Prototypes Climates Discrete-Modification(s) Continuous-Variable

AA 01 E 3,9,12, Baseline. The features of the addition shall-all None. Thisis a standard design
house.

AA 02 E 3,9,12, Increase Glass. Increase fenestration area on the Fenestration Area U-factor.
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3.3 Water Heating Tests (WH)

This section describes the water heating tests that shall be performed by the compliance software
vendor. The water heating tests use the series designation “WH?”. The water heating tests are defined
in a similar manner as the space conditioning tests, except that the tests are performed relative to a
water heating system, not whole building TDV energy. See the Overview section of this chapter for a



description of the procedures. For the water heating tests, only the TDV energy for water heating is
considered in the comparison.

3.3.1 Prototype Systems

Two prototype water heating systems are used. The first is a system which serves the single family
home represented by space conditioning prototype C-{the-water-heating-system-alse-uses-the “C”
designation). The second is a system that serves the multi-family apartment building represented by
prototype E-{this-uses-the“E”-designation}. More information on the buildings served is provided
above in the prototype descriptions for the space conditioning tests. The water heating systems for the
two prototypes are described in Table R3-.

Table R3-3 — Base Case Water Heating Systems

Prototype Prototype C Prototype E

Building Information

Dwelling Units 1 16

Total Building Area 2,100 ft? 6,960 ft2

Average Dwelling Unit Size 2,100 ft2 870 ft2

Water Heating Equipment

Number of Water Heaters 1 4

Water Heater Type Storage Gas (SG) Large Storage Gas (SG)
Energy Factor/Thermal Eff/Standby 0.575 0.80/700 Btu/h per unit4
Tank Size 50 4 @ 100

Distribution System Standard (PIK) Recirculation with timer controls

Multi-Family Recirculation System

Linear Feet of Pipe (Note 1) n.a. 200
PF Outdoor Air n.a. 0.10
PF Ground n.a. 0.20
PF Conditioned or semi-conditioned air within the building n.a. 0.70
envelope

Pipe Diameter for Recirculation System n.a. 15in.
Recirculation Pipe Insulation n.a. 1.0in.
Pump Size (brake horsepower) n.a. ¥ hp
Pump Motor Efficiency n.a. 0.85

Note 1. Total Linear feet used for recirculation between dwelling units (input to Section 3.15). PF is the fraction of the total linear feet that
is used either outside, in the ground, or in the conditioned or semi-conditioned air within the building envelope, as defined in RACM
Appendix E4.




WH 0 CE All None None
WH 1 [ Discribution Type Add uncovered below Energy Factor Increase the EF for the
WH 2 c 379121416 Electric-hstantaneousWater Heater: e e e e e e

margin.
WH 4 E 3,9,12,14, 16 Recirculation Control. Add monitored Thermal Efficiency. Decrease thermal
: ) fici ol
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WH 5 [ 3,912,114, 16 Large Storage Water Heater. Change Thermal Efficiency. Increase thermal
WH + c 3,912, 14,16 Pl s i nnine e e e B e e e

3333.3.2 Standard Design Tests {AD)

This section describes a series of tests that verify that the standard design is being correctly defined
for water heating systems. The acceptance criteria for these tests are different from the accuracy tests.
For this series of tests, a change is defined, which according to the rules for defining the standard
design should be neutral - Beingreutral-meanings that the change is reflected for both the standard
design and the proposed design. The compliance margin shall be within plus or minus 2 percent of the
standard design TDV energy for water heating (space conditioning is not considered). In addition,
TDV energy for water heating shall move in the direction indicated in each test description.

3.3.3:143.3.2.1 _ Standard Design Equivalent Tests

For water heating the standard design equivalent tests consist of running the basecase water heating
systems in all 16 climates. For each case, the standard design TDV energy shall equal the proposed
design TDV energy. See Table R3-4 below.



Table R3-4 — Standard Design Equivalent Tests — Water Heating

Type Test Prototypes Climates Discrete Modification(s) Continuous Variable

WHB 0 C, E All None None

3:3-3:23.3.2.2 Neutral Variable Tests
The neutral variable tests are shown in Table R3-. For these tests, the compliance margin shall remain
at zero, unchanged.

Table R3-5 — Neutral Variable Tests — Water Heating

Type Test Prototypes Climates Discrete Modification(s)

WHB 1 C 3,9,12,14, 16 House Size. Increase house size to 2,500 ft2. TDV energy for both the Standard Design
and the Proposed Design shall increase.

WHD 2 C 3,9,12,14, 16 House Size. Increase house size to 3,500 ft2. The TDV energy for both the Standard
Design and the Proposed Design shall equal the TDV energy for test 1.

WHB 3 E 3,9, 12,14, 16 Pipe Length. Increase recirculation piping length to 400 ft. TDV energy for both the

Standard Design and the Proposed Design shall increase.

WHDB 4 E 3,9,12,14, 16 Pipe Location. Move all the piping outdoors. PF ground and plenum become zero and
PF outdoors becomes 1.00. TDV energy for both the Standard Design and the Proposed
Design shall increase.

WHB 5 E 3,9,12, 14,16 Individual Water Heaters. Replace the central water heating system with individual
water heaters in each dwelling unit, which meet the basecase specification for single-
family homes (see Table R3-)
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