Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Project has one building segment with two above-grade wall surfaces at different azimuth angles.

Expected Rule

Rule Unit Test JSON
Outcome

ENV-1 ENV-1-a Each wall has a window and the windows differ in area by more than 5%. Four sets of baseline pass rule5-1.json
model results are appropriately provided.
Project has one building segment with two above-grade wall surfaces at different azimuth angles.
ENV-1 ENV-1-b Each wall has a window and the windows differ in area by less than 5%. One set of baseline model pass rule5-1.json
results is appropriately provided.
Project has one building segment with two above-grade wall surfaces at different azimuth angles.
ENV-1 ENV-1-c Each wall has a window and the windows differ in area by more than 5%. One set of baseline fail rule5-1.json
model results is provided, when four sets are expected.
Project has one building segment with an exterior floor surface. Building is located in climate zone
. 10 4A and includes a space that has residential occupancy type and is conditioned based on heating 0
ENV-10 ENV-10-a capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for the zone pass rle5-10.js0n
is established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
] Py 4A and includes a space that has residential occupancy type and is conditioned based on cooling A
SR el capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for the zone pass rle5-10.is0n
is established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
. ory 4A and includes a space that has residential occupancy type and is conditioned based on heating . a0
ENV-10 ENV-10-c capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for the zone fail rle5-10.js0n
is not established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
] Py 4A and includes a space that has non-residential occupancy type and is conditioned based on A
SR B G heating capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for pass rle5-10.js0n
the zone is established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
. Ty 4A and includes a space that has non-residential occupancy type and is conditioned based on . a0
ENV-10 ENV-10-e heating capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for fail rle5-10.js0n
the zone is not established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
] Py 4A and includes a space that has non-residential occupancy type and is semiheated based on A
SR SN heating and cooling capacity of the HVAC system that serves the parent zone. The baseline floor pass rle5-10.js0n
U-factor for the zone is established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
. Ty 4A and includes a space that has non-residential occupancy type and is semiheated based on . a0
ENV-10 ENV-10-g heating and cooling capacity of the HVAC system that serves the parent zone. The baseline floor fail rle5-10.js0n
U-factor for the zone is not established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
] Py 8 and includes a space that has non-residential occupancy type and is conditioned based on A
SR SRAUL heating capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for pass rle5-10.js0n
the zone is established correctly.
Project has one building segment with an exterior floor surface. Building is located in climate zone
. Y 8 and includes a space that has non-residential occupancy type and is conditioned based on . a0
ENV-10 ENV-10- heating capacity of the HVAC system that serves the parent zone. The baseline floor U-factor for fail rle5-10.js0n
the zone is not established correctly.

] L Project has one building segment with one zone and a single surface. The surface is not a slab-on- ' L1l F
ENV-11 ENV-11-a grade so this rule does not apply. not_applicable rule5-11.json
. 11 Project has one building segment with one zone and a single surface. The surface is a regulated . o
ENV-11 ENV-11-b slab-on-grade for which this rule cannot be fully evaluated. undetermined rules-11.json

Project has one building segment with a slab-on-grade floor surface. Building is located in climate
] Py zone 4A and includes a space that has residential occupancy type and is conditioned based on DF
S SRRAUE heating capacity of the HVAC system that serves the parent zone. The baseline slab-on-grade pass nle5-12.s0n
floor F-factor for the zone is established correctly.
Project has one building segment with a slab-on-grade floor surface. Building is located in climate
. oy zone 4A and includes a space that has residential occupancy type and is conditioned based on Py
ENV-12 ENV-12-b cooling capacity of the HVAC system that serves it. The baseline slab-on-grade floor F-factor for pass fule5-12.json
the space is established correctly.
Project has one building segment with a slab-on-grade floor surface. Building is located in climate
] Y zone 4A and includes a space that has residential occupancy type and is conditioned based on . LADF
ENV-12 e heating capacity of the HVAC system that serves it. The baseline slab-on-grade floor F-factor for Ll R
the space is not established correctly.
Project has one building segment with a slab-on-grade floor surface. Building is located in climate
. oy zone 4A and includes a space that has non-residential occupancy type and is conditioned based Py
ENV-12 ENV-12-d on heating capacity of the HVAC system that serves it. The baseline slab-on-grade floor F-factor pass rules-12son
for the space is established correctly.
Project has one building segment with a slab-on-grade floor surface. Building is located in climate
] Py zone 4A and includes a space that has non-residential occupancy type and is conditioned based . LADF
ENV-12 2O on heating capacity of the HVAC system that serves it. The baseline slab-on-grade floor F-factor U S R
for the space is not established correctly.
Project has one building segment with a slab-on-grade floor surface. A space is semiheated based
ENV-12 ENV-12-f on heating and cooling capacity of the HVAC system that serves the parent zone. Building is pass rule5-12.ison

located in climate zone 4A. The baseline slab-on-grade floor F-factor for the zone is established
correctly.




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Project has one building segment with a slab-on-grade floor surface. Building is located in climate
zone 4A and includes a space that has non-residential occupancy type and is semiheated based

ENV-12 ENV-12-g on heating and cooling capacity of the HVAC system that serves the parent zone. The baseline undetermined fules-12.json
slab-on-grade floor F-factor for the zone is not established correctly.
Project has one building segment with a slab-on-grade floor surface. Building is located in climate
. oy zone 4A and includes a space that has non-residential occupancy type and is conditioned based PPy
ENV-12 ENV-12-h on heating capacity of the HVAC system that serves the parent zone. The baseline slab-on-grade pass nle5-12.ison
floor F-factor for the space is established correctly.
Project has one building segment and includes one space with a slab-on-grade floor surface.
. Building is located in climate zone 4A, the space has non-residential occupancy type and is . )
ENV-12 ENV-12-i conditioned based on heating capacity of the HVAC system that serves the parent zone. The Ll RS
baseline slab-on-grade floor F-factor for the space is not established correctly.
Project has one building segment and includes one space with an exterior wall surface. The space
ENV-13 ENV-13-a is unconditioned based on heating and cooling capacity of the HVAC system that serves the pass rule5-13.ison

parent zone. The baseline exterior envelope U-factor for the surface correctly matches the
proposed.

Project has one building segment and includes one space with an exterior wall surface. The space
ENV-13 ENV-13-b is unconditioned based on the heating and cooling capacity of the HVAC system that serves the fail rule5-13.json
parent zone. The baseline exterior envelope U-factor for the surface does not match the proposed.

Project has one building segment and includes a space with an exterior wall surface. The space is
ENV-13 ENV-13-c semiheated based on heating capacity of the HVAC system that serves the parent zone. The pass rule5-13.json
baseline exterior envelope U-factor for the surface correctly matches the proposed.

Project has one building segment and includes a space with an exterior wall surface. The space is
ENV-13 ENV-13-d semiheated based on heating capacity of the HVAC system that serves the parent zone. The fail rule5-13.json
baseline exterior envelope U-factor for the surface does not match the proposed.

Project has one building segment and includes a space with a below-grade wall surface. The
ENV-13 ENV-13-e space is unconditioned based on the heating and cooling capacity of the HVAC system that serves pass rule5-13.json
the parent zone. The baseline below-grade wall C-factor correctly matches the proposed.

Project has one building segment and includes a space with a below-grade wall surface. The
ENV-13 ENV-13-f space is unconditioned based on the heating and cooling capacity of the HVAC system that serves fail rule5-13.json
the parent zone. The baseline below-grade wall C-factor does not match the proposed.

Project has one building segment and includes a space with a below-grade wall surface. The
ENV-13 ENV-13-g space is semiheated based on the heating capacity of the HVAC system that serves the parent pass rule5-13.json
zone. The baseline below-grade wall C-factor correctly matches the proposed.

Project has one building segment and includes a space with a below-grade wall surface. The
ENV-13 ENV-13-h space is semiheated based on the heating capacity of the HVAC system that serves the parent fail rule5-13.json
zone. The baseline below-grade wall C-factor does not match the proposed.

Project has one building segment and includes a space with a slab-on-grade floor surface. The
ENV-13 ENV-13-i space is unconditioned based on the heating and cooling capacity of the HVAC system that serves pass rule5-13.json
the parent zone. The baseline slab-on-grade F-factor correctly matches the proposed.

Project has one building segment and includes a space with a slab-on-grade floor surface. The
ENV-13 ENV-13-j space is unconditioned based on the heating and cooling capacity of the HVAC system that serves fail rule5-13.json
the parent zone. The baseline slab-on-grade F-factor does not match the proposed.

Project has one building segment and includes a space with a slab-on-grade floor surface. The
ENV-13 ENV-13-k space is semiheated based on the heating capacity of the HVAC system that serves the parent pass rule5-13.json
zone. The baseline slab-on-grade F-factor correctly matches the proposed.

Project has one building segment and includes a space with a slab-on-grade floor surface. The
ENV-13 ENV-13-I space is semiheated based on the heating capacity of the HVAC system that serves the parent fail rule5-13.json
zone. The baseline slab-on-grade F-factor does not match the proposed.

Project has one building segment and includes a space that has two exterior walls with windows.
The building is a new construction "school (primary)" building type and the space is conditioned

ENV-14 ENV-14-a based on the heating and cooling capacity of the HVAC system that serves the parent zone. pass rules-14 json
Baseline fenestration area is established correctly.
Project has one building segment and includes a space that has two exterior walls with windows.
ENV-14 ENV-14-b The building is a new construction "school (primary)" building type and the space is conditioned fail rule5-14.ison

based on the heating and cooling capacity of the HVAC system that serves the parent zone.
Baseline fenestration area is not established correctly.




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Project has one building segment and includes a space that has two exterior walls with windows.
The building is an addition to existing "warehouse (nonrefrigerated)" building type and the space is

ENV-14 ENV-14-c semiheated based on the heating capacity of the HVAC system that serves the parent zone. pass ruleS-14.json

Baseline fenestration area is established correctly.
Project has one building segment and includes a space that has two exterior walls with windows.
] L The building is an addition to existing "warehouse (nonrefrigerated)" building type and the space is . VL

ST el semiheated based on the heating capacity of the HVAC system that serves the parent zone. Lzl nle5-14.son
Baseline fenestration area is not established correctly.

Project has one building segment and includes a space that has two exterior walls with windows.

ENV-15 ENV-15-a The building is a new construction, the space is conditioned based on the heating and cooling ass rule5-15.ison
capacity of the HVAC system that serves the parent zone. and the building area type is not P fules-1o.Json
included in Table G3.1.1-1. Baseline fenestration area is established correctly.

Project has one building segment and includes a space that has two exterior walls with windows.
ENV-15 ENV-15-b The building is new construction, the space is conditioned based on the heating and cooling fail rule5-15.ison

capacity of the HVAC system that serves the parent zone, and the building area type is not
included in Table G3.1.1-1. Baseline fenestration area is not established correctly.

Project has one building segment and includes a space that has two exterior walls with windows.
ENV-15 ENV-15-c The building segment includes existing components and the building area type is not included in undetermined rule5-15.json
Table G3.1.1-1. The outcome cannot be determined.
Project has one building segment and includes a zone that has two exterior walls with windows.
ENV-16 ENV-16-a Vertical fenestration area in the baseline model is distributed on each face in the same proportion pass rule5-16.json
as in the proposed design.
Project has one building segment and includes a zone that has two exterior walls with windows.
ENV-16 ENV-16-b Vertical fenestration area in the baseline model is not distributed on each face in the same fail rule5-16.json
proportion as in the proposed design.
Project has one building segment and includes a space whose status type is EXISTING. The

ENV-17 ENV-17-a status type is incorrectly modeled in the baseline. undetermined rules-17 json
~ 17 Project has one building segment and includes a space whose status type is ALTERED. The . P
ENV-17 ENV-17-b status type is incorrectly modeled in the baseline. undetermined ruleS-17.json
] 57 Project has one building segment and includes a space whose status type is NEW. The status ' A
=l AN type is correctly modeled in the baseline. o ErpPitezlsls fule5-17json

Project has one building segment and includes a space with a roof surface and a skylight. The
building is located in climate zone 4A, the space has non-residential occupancy type and is . )
ENV-18 ENV-18-a conditioned based on heating and cooling capacity of the HVAC system that serves it. The skylight undetermined rule5-18 json
uses manually controlled dynamic shading, and the average SHGC and VT cannot be determined.
Project has one building segment and includes a space with a roof surface and a skylight. The
ENV-18 ENV-18-b building is located in climate zone 4A, the space has non-residential occupancy type and is not_applicable rule5-18.ison

conditioned based on heating and cooling capacity of the HVAC system that serves it. The skylight
does not use manually controlled dynamic shading, so this rule does not apply.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has residential occupancy type and
ENV-19 ENV-19-a is conditioned based on heating and cooling capacity of the HVAC system that serves it. The pass rule5-19.json
vertical fenestration area is less than 10% of the gross exterior wall area. The baseline vertical
fenestration U-factor is established correctly.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has residential occupancy type and
ENV-19 ENV-19-b is conditioned based on heating and cooling capacity of the HVAC system that serves it. The fail rule5-19.json
vertical fenestration area is less than 10% of the gross exterior wall area. The baseline vertical
fenestration U-factor is established correctly.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has non-residential occupancy type
ENV-19 ENV-19-c and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The pass rule5-19.json
vertical fenestration area is less than 10% of the gross exterior wall area. The baseline vertical
fenestration U-factor is established correctly.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has non-residential occupancy type
ENV-19 ENV-19-d and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The fail rule5-19.json
vertical fenestration area is less than 10% of the gross exterior wall area. The baseline vertical
fenestration U-factor is not established correctly.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space is semiheated based on heating and
cooling capacity of the HVAC system that serves it. The vertical fenestration area is less than 10%
of the gross exterior wall area. The baseline vertical fenestration U-factor is established correctly.

ENV-19 ENV-19-e pass rule5-19.json




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space is semiheated based on heating and

e Bt cooling capacity of the HVAC system that serves it. The vertical fenestration area is less than 10% = ruleS-19.json

of the gross exterior wall area. The baseline vertical fenestration U-factor is established correctly.

Project has one building segment and includes a space with an above-grade wall surface and

window. The building is located in climate zone 3C, the space has non-residential occupancy type .
ENV-19 ENV-19-g and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The pass rle5-19.js0n

baseline vertical fenestration U-factor is established correctly.

Project has one building segment and includes a space with an above-grade wall surface and

window. The building is located in climate zone 3C, the space has non-residential occupancy type . )
2R 2k and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The Ll R

baseline vertical fenestration U-factor is not established correctly.

Project has one building segment with two zones. Zones include both interior and exterior . )
ENV-2 ENV-2-a surfaces. All exterior surfaces are correctly modeled as not casting shade in the baseline. not_applicable fule5-2json
ENV-2 ENV-2-b Project has one building segment with two zones. Zones include both interior and exterior e rule5-2.ison

surfaces. One exterior surface is incorrectly modeled as casting shade in the baseline.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has residential occupancy type and
ENV-20 ENV-20-a is conditioned based on heating and cooling capacity of the HVAC system that serves it. The pass rule5-20.json
WWR is less than 10% of the gross wall area. The baseline vertical fenestration SHGC is
established correctly.
Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has residential occupancy type and
ENV-20 ENV-20-b is conditioned based on heating and cooling capacity of the HVAC system that serves it. The fail rule5-20.json
WWR is less than 10% of the gross wall area. The baseline vertical fenestration SHGC is not
established correctly.
Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has non-residential occupancy type
ENV-20 ENV-20-c and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The pass rule5-20.json
WWR is less than 10% of the gross wall area. The baseline vertical fenestration SHGC is
established correctly.
Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space has non-residential occupancy type
ENV-20 ENV-20-d and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The fail rule5-20.json
WWR is less than 10% of the gross wall area. The baseline vertical fenestration SHGC is not
established correctly.

Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space is semiheated based on heating

ENV-20 ENV-20-e capacity of the HVAC system that serves it. The WWR is less than 10% of the gross wall area. pass rules-20 json
The baseline vertical fenestration SHGC is established correctly.
Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 4A, the space is semiheated based on heating . )
2AEA SN AT capacity of the HVAC system that serves it. The WWR is less than 10% of the gross wall area. el fule5-20.json
The baseline vertical fenestration SHGC is not established correctly.
Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 3C, the space has non-residential occupancy type
ENV-20 ENV-20-g and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The pass rule5-20.json
WWR is 20-30% of the gross wall area. The baseline vertical fenestration SHGC is established
correctly.
Project has one building segment and includes a space with an above-grade wall surface and
window. The building is located in climate zone 3C, the space has non-residential occupancy type
ENV-20 ENV-20-h and is conditioned based on heating and cooling capacity of the HVAC system that serves it. The fail rule5-20.json
WWR is 20-30% of the gross wall area. The baseline vertical fenestration SHGC is not established
correctly.
Project has one building segment and includes a space with an above-grade wall surface and
g o1 window. The space is unconditioned based on the heating and cooling capacity of the HVAC P
ENV-21 ENV-21-a system that serves the parent zone. Fenestration is correctly modeled with the same area, U-factor pass nle5-21.ison
and SHGC as in the proposed design
Project has one building segment and includes a space with an above-grade wall surface and
7 o window. The space is unconditioned based on the heating and cooling capacity of the HVAC . T
SH2 el system that serves the parent zone. Fenestration is incorrectly modeled with a different area than Lzl nle5-21.ison
in the proposed design
Project has one building segment and includes a space with an above-grade wall surface and
ENV-21 ENV-21-c window. The space is unconditioned based on the heating and cooling capacity of the HVAC fail rule5-21.ison

system that serves the parent zone. Fenestration is modeled with a different u-factor than in the
proposed design




Rule Unit Tests

Expected Rule

Rule ID Rule Unit Test ID Test_Description
Outcome

Rule Unit Test JSON

Project has one building segment and includes a space with an above-grade wall surface and
window. The space is unconditioned based on the heating and cooling capacity of the HVAC

ENV-21 ENV-21-d system that serves the parent zone. Fenestration is modeled with a different SHGC than in the fai ruleS-21son
proposed design
Project has one building segment and includes a space with an above-grade wall surface. The
g oo space is conditioned based on the heating and cooling capacity of the HVAC system that serves oo
ENV-22 ENV-22-a the parent zone. Fenestration is modeled as flush with the exterior wall with no shading pass rules-22 json
projections.
Project has one building segment and includes a space with an above-grade wall surface. The
y oY space is conditioned based on the heating and cooling capacity of the HVAC system that serves . oy
ENV-22 ENV-22-b the parent zone. Fenestration is modeled as flush with the exterior wall with no shading fai rules-22 json
projections.
Project has one building segment and includes a space with an above-grade wall surface. The
ENV-22 ENV-22-c space is conditioned based on the heating and cooling capacity of the HVAC system that serves pass rule5-22 ison

the parent zone. Fenestration is modeled as flush with the exterior wall and overhangs are
specified, but the depth of overhang is 0.

Project has one building segment and includes a space with an above-grade wall surface and
ENV-23 ENV-23-a window. The space has vertical fenestration with manual interior shading. Manual interior shades pass rule5-23.json
are correctly modeled the same in the baseline and proposed models.

Project has one building segment and includes a space with an above-grade wall surface and
ENV-23 ENV-23-b window. The space has vertical fenestration with manual interior shading. Manual interior shades fail rule5-23.json
are not correctly modeled the same in the baseline and proposed models.

Project has one building segment and includes a conditioned zone that has two roof surfaces one
ENV-24 ENV-24-a of which has skylights. Skylight area in the proposed design is less than 3% of total roof area. pass rule5-24.json
Baseline skylight area is correctly modeled as equal to the skylight area in the proposed design.

Project has one building segment and includes a conditioned zone that has two roof surfaces one
of which has skylights. Skylight area in the proposed design is less than 3% of the total roof area.

ENV-24 ENV-24-b Baseline skylight area is not equal to the skylight area in the proposed desiging, which is fail fule5-24.son
incorrect.
Project has one building segment and includes a conditioned zone that has two roof surfaces one

ENV-25 ENV-25-a of which has skylights. Skylight area in the proposed design is greater than 3% of the total roof pass rule5-25.json

area. Baseline skylight area ratio reduced to 3%.
Project has one building segment and includes a conditioned zone that has two roof surfaces one

ENV-25 ENV-25-b of which has skylights. Skylight area in the proposed design is greater than 3% of the total roof fail rule5-25.json
area. Baseline skylight area ratio is higher than 3%.
Project has one building segment and includes a conditioned zone that has two roof surfaces both

ENV-26 ENV-26-a of which have skylights. Each baseline subsurface's proportion of the building's total glazed area is pass rule5-26.json
equal to the proposed.
Project has one building segment and includes a conditioned zone that has two roof surfaces both

ENV-26 ENV-26-b of which have skylights. Each baseline subsurface's proportion of the building's total glazed area is fail rule5-26.json
not equal to the proposed.

Project has one building segment and includes a space with a roof surface and a skylight. The
building is located in climate zone 4A, the space has residential occupancy type and is conditioned

el Bl based on heating and cooling capacity of the HVAC system that serves it. Skylight area in the pass ruleS-27.json
building is 0%-2.0%. The baseline skylight U-factor is established correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
g o7 building is located in climate zone 4A, the space has residential occupancy type and is conditioned . g
ENV-27 ENV-27-b based on heating and cooling capacity of the HVAC system that serves it. Skylight area in the fail nle5-27.son
building is 0%-2.0%. The baseline skylight U-factor is not established correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
7 G building is located in climate zone 4A, the space has non-residential occupancy type and is G
ENV-27 e conditioned based on heating and cooling capacity of the HVAC system that serves it. Skylight pass R
area in the building is 0%-2.0%. The baseline skylight U-factor is established correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
g 7. building is located in climate zone 4A, the space has non-residential occupancy type and is . Pon
ENV-27 ENV-27-d conditioned based on heating and cooling capacity of the HVAC system that serves it. Skylight fail rules-27 json
area in the building is 0%-2.0%. The baseline skylight U-factor is not established correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
y oy building is located in climate zone 4A, the space is semiheated based on heating capacity of the G
ENV=27 ENV27-e - LVAC system that serves it. Skylight area in the building is 0%-2.0%. The baseline skylight U- T fuleS-27 json
factor is established correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
ENV-27 ENV-27-f building is located in climate zone 4A, the space is semiheated based on heating capacity of the

HVAC system that serves it. Skylight area in the building is 0%-2.0%. The baseline skylight U- fail rule5-27 json
factor is not established correctly.




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Project has one building segment and includes a space with a roof surface and a skylight. The
building is located in climate zone 3C, the space has non-residential occupancy type and is

ENV-27 ENV-27-g conditioned based on heating and cooling capacity of the HVAC system that serves it. Skylight pass fule5-27.json
area in the building is greater than 2.0%. The baseline skylight U-factor is established correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
building is located in climate zone 3C, the space has non-residential occupancy type and is
ENV-27 ENV-27-h conditioned based on heating and cooling capacity of the HVAC system that serves it. Skylight fail rule5-27.json
area in the building is greater than 2.0%. The baseline skylight U-factor is not established
correctly.
Project has one building segment with 1 zones containing 2 spaces and a roof surface with a
skylight. The building is located in climate zone 6A, the surface is EXTERIOR MIXED based on . )
2AE 2 space types in the zone and the adjacency to exterior. Rule cannot be evaluated because the e S RS
baseline requirements for residential and nonresidential differ.
Project has one building segment and includes a space with a roof surface and a skylight. The
building is located in climate zone 6A, the space has non-residential occupancy type and is
ENV-28 ENV-28-b conditioned based on heating and cooling capacity of the HVAC system that serves it. Skylight pass rule5-28.json
area in the building is greater than 2.0%. The baseline skylight SHGC-factor is established
correctly.
Project has one building segment and includes a space with a roof surface and a skylight. The
building is located in climate zone 6A, the space has non-residential occupancy type and is
ENV-28 ENV-28-c conditioned based on heating and cooling capacity of the HVAC system that serves it. Skylight fail rule5-28.json
area in the building is greater than 2.0%. The baseline skylight SHGC-factor is not established
correctly.

g 5oL Project has one building segment and includes a space with a roof surface. The baseline roof 59
ENV-29 ENV-29-a emittance is correctly set to 0.9 pass rules-29 json
7 ey Project has one building segment and includes a space with a roof surface. The baseline roof . Dor
2 SN emittance is incorrectly set to 0.5 Ll RS
g . Project has one building segment with one zone and a single surface. The surface is not a roof so . o
ENV-3 ENV-3-a this rule does not apply. not_applicable rule5-3.json
7 Ly Project has one building segment with one zone and a single surface. The surface is a regulated . L
2 2fehs exterior roof for which this rule cannot be fully evaluated. e B R
g oy Project has one building segment and includes a space with a roof surface. The roof surface a0
ENV-30 ENV-30-a thermal emittance in the proposed and user models is equal to 0.9 pass ruleS-30.json
ENV-30 ENV-30-b Project has one building segment and includes a space with a roof surface. The roof surface e rule5-30.ison

thermal emittance in the proposed and user models is equal to 0.7
Project has one building segment and includes a space with a roof surface. The roof surface
ENV-30 ENV-30-c thermal emittance in the proposed model is equal to 0.9, but the roof surface thermal emittance in pass rule5-30.json
the user model is equal to 0.7.
Project has one building segment and includes a space with a roof surface. The roof surface
ENV-30 ENV-30-d thermal emittance in the proposed model is equal to 0.5, but the roof surface thermal emittance in fail rule5-30.json
the user model is equal to 0.7.
Project has one building segment and includes a space with a roof surface. The baseline roof

ENV-31 ENV-31-a emittance is correctly set to 0.9 pass fule5-31.json
y L@ Project has one building segment and includes a space with a roof surface. The baseline roof . L F
ENV-31 ENV-31-b emittance is incorrectly set to 0.5 fai rules-31son
2 2oy Project has one building segment and includes a space with a roof surface. The roof surface solar POy
ENV-32 ENV-32-a reflectance in the proposed and user models is equal to 0.3 pass rules-32son
ENV-32 ENV-32-b Project has one building segment and includes a space with a roof surface. The roof surface solar undetermined rule5-32.ison

reflectance in the proposed and user models is equal to 0.7
Project has one building segment and includes a space with a roof surface. The roof surface solar
ENV-32 ENV-32-c reflectance in the proposed model is equal to 0.3, but the roof surface thermal emittance in the pass rule5-32.json
user model is equal to 0.7.
Project has one building segment and includes a space with a roof surface. The roof surface solar
ENV-32 ENV-32-d reflectance in the proposed model is equal to 0.5, but the roof surface thermal emittance in the fail rule5-32.json
user model is equal to 0.7.

ENV-33 ENV-33-a Project has one building segment. "weather_driven" infiltration modeling method is used pass rule5-33.json
ENV-33 ENV-33-b Project has one building segment. "pressure_based" infiltration modeling method is used pass rule5-33.json
ENV-33 ENV-33-c Project has one building segment. "constant” infiltration modeling method is used fail rule5-33.json

Project has one building segment. The proposed infiltration modeling method is the same as the

ENV-34 ENV-34-a baseline infiltration modeling method pass fules-34.json
Project has one building segment. The proposed infiltration modeling method is the same as the . .

ENV-34 ENV-34-b baseline infiltration modeling method fail ruleS-34.son
Project has one building segment with one space that includes two surfaces - one adjacent to

7 L exterior and another adjacent to ground. The space is conditioned based on the heating and aRE

2l el cooling capacity of the HVAC system that serves the parent zone. The baseline infiltration flow rate pass R
@75PA is established correctly.
Project has one building segment with one space that includes two surfaces - one adjacent to

ENV-35 ENV-35-b exterior and another adjacent to ground. The space is conditioned based on the heating and ail rule5-35.ison

cooling capacity of the HVAC system that serves the parent zone. The baseline infiltration flow rate
@75PA is not established correctly.




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Project has one building segment with one space that includes two surfaces - one adjacent to
exterior and another adjacent to ground. The space is conditioned based on the heating and

ENV-35 ENV-35-c cooling capacity of the HVAC system that serves the parent zone. The baseline infiltration flow rate pass rules-35json
at wind pressure is established correctly.
Project has one building segment with one space that includes two surfaces - one adjacent to
g ar exterior and another adjacent to ground. The space is conditioned based on the heating and . g
ENV-35 ENV-35-d cooling capacity of the HVAC system that serves the parent zone. The baseline infiltration flow rate fail rules-35son
at wind pressure is not established correctly.
Project has one building segment with one space that includes two surfaces - one adjacent to
y AR exterior and another adjacent to ground. The space is semiheated based on the heating capacity ERF
ENV-35 ENV-35-e of the HVAC system that serves the parent zone. The baseline infiltration flow rate @75PA is pass rules-35json
established correctly.
Project has one building segment with one space that includes two surfaces - one adjacent to
g oy exterior and another adjacent to ground. The space is semiheated based on the heating capacity . Sy
ENV-35 ENV-35-f of the HVAC system that serves the parent zone. The baseline infiltration flow rate @75PA is not fail rules-35son
established correctly.
Project has one building segment with one space that includes two surfaces - one adjacent to
y ey exterior and another adjacent to ground. The space is semiheated based on the heating capacity ERF
ENV-35 ENV-35-g of the HVAC system that serves the parent zone. The baseline infiltration flow rate at wind pass rules-35json
pressure is established correctly.
Project has one building segment with one space that includes two surfaces - one adjacent to
g ar exterior and another adjacent to ground. The space is semiheated based on the heating capacity . gy
ENV-35 ENV-35-h of the HVAC system that serves the parent zone. The baseline infiltration flow rate at wind fail rules-35son
pressure is not established correctly.
Project has one building segment with one space that includes an exterior wall surface. The space
y oy is unconditioned based on the heating and cooling capacity of the HVAC system that serves the R
ENYES ERE parent zone. Air leakage rate at wind pressure in unenclosed and unconditioned spaces is the pass fule5-36 json
same in the proposed design as in the user model
Project has one building segment with one space that includes an exterior wall surface. The space
g vy is unconditioned based on the heating and cooling capacity of the HVAC system that serves the . Py
ENV-36 ENV-36-b parent zone. Air leakage rate at wind pressure in unenclosed and unconditioned spaces is not the fail [ule5-36.json
same in the proposed design as in the user model
Project has one building segment with one space that includes a roof surface with a skylight
ENV-37 ENV-37-a subsurface. The space is conditioned based on the heating and cooling capacity of the HVAC pass rule5-37 ison

system that serves the parent zone. The proposed infiltration flow rate at wind pressure is
established correctly based on default 0.6 cfm/ft2 @75PA.

Project has one building segment with one space that includes a roof surface with a skylight
subsurface. The space is conditioned based on the heating and cooling capacity of the HVAC
ENV-37 ENV-37-b system that serves the parent zone. The proposed infiltration flow rate at wind pressure is not undetermined rule5-37.json
based on default 0.6 cfm/ft2 @75PA. Manual check required to verify that site measurements
were performed
Project has one building segment with one space that includes a roof surface with a skylight
subsurface. The space is semiheated based on the heating capacity of the HVAC system that

el NS serves the parent zone. The proposed infiltration flow rate at wind pressure is established correctly pass ruleS-37.json
based on default 0.6 cfm/ft2_ @75PA.
Project has one building segment with one space that includes a roof surface with a skylight
g ey subsurface. The space is semiheated based on the heating capacity of the HVAC system that . a7
ENV-37 ENV-37-d serves the parent zone. The proposed infiltration flow rate at wind pressure is not based on default fail ruleS-37.json
0.6 cfm/ft2 @75PA.
ENV-38 ENV-38-a Project has one building segment with one space that does not include any floor surfaces adjacent not_applicable rule5-38.ison

to ground. This rule does not apply to the project.

Project has one building segment with one space that includes floor surfaces adjacent to ground.
ENV-38 ENV-38-b The ruleset project description specifies a ground temperature schedule, but cannot be determined  undetermined rule5-38.json
if it is representative of the project climate or if it was used in the calculation of heat loss.

Project has one building segment with one space that includes floor surfaces adjacent to ground.

SN ENEE The ruleset project description does not specify a ground temperature schedule. U ullic nle5-36.s0n
Project has one building segment with one space that includes a wall surface with a nonswinging
g 20 door subsurface. The space is residential and conditioned based on the heating and cooling 2g
ENV-39 ENV-39-a capacity of the HVAC system that serves the parent zone. The baseline door u-factor is correctly pass fules-39.json
established per Tables G3.4-1 through G3.4-8.
Project has one building segment with 1 zones containing 2 spaces and a wall surface with a metal
coiling door. The building is located in climate zone 8, the surface is EXTERIOR MIXED based on . .
SN LS space types in the zone and the adjacency to exterior. All available options for baseline U-factor Lzl rle5-39./s0n
are the same, but baseline door u-factor does not align and is more conservative.
Project has one building segment with one space that includes a wall surface with a metal coiling
door. The space is nonresidential and conditioned based on the heating and cooling capacity of . )
ENV-39 ENV-39-c fail rule5-39.json

the HVAC system that serves the parent zone. The baseline door u-factor does not align with
either of the available options per Tables G3.4-1 through G3.4-8.




Rule Unit Tests

Expected Rule

Rule ID Rule Unit Test ID Test_Description Rule Unit Test JSON
Outcome
Project has one building segment with one space that includes a wall surface with a metal coiling
y ey door. The space is nonresidential and conditioned based on the heating and cooling capacity of . ey
ENV-39 ENV-39-d the HVAC system that serves the parent zone. The baseline door u-factor aligns with one of the undetermined fule5-39.json
available options per Tables G3.4-1 through G3.4-8, but cannot be determined if it is correct.
Project has one building segment with an exterior roof surface. Building is located in climate zone
ENV-4 ENV-4-a 4A, includes a space that has residential occupancy type, and is conditioned based on heating ass rule5-4.ison
capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for the space p fuleo-2.json
is established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
3 LA 4A, includes a space that has residential occupancy type, and is conditioned based on cooling A
ElA ENSE capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for the space pass fules-4.son
is established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
. A 4A, includes a space that has residential occupancy type, and is conditioned based on heating . e
ENV-4 ENV-4-c capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for the space fail fules-4.json
is not established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
3 L 4A and includes a space that has non-residential occupancy type and is conditioned based on A
ElA ENSE heating capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for pass fules-4.json
the space is established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
. A 4A and includes a space that has non-residential occupancy type and is conditioned based on . e
ENV-4 ENV-4-e heating capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for fail fules-4.json
the space is not established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
3 L 4A and includes a space that has non-residential occupancy type and is semiheated based on A
ElA e heating and cooling capacity of the HVAC system that serves the the parent zone. The baseline pass fules-4.json
roof U-factor for the space is established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
. A 4A and includes a space that has non-residential occupancy type and is semiheated based on . e
ENV-4 ENV-4-g heating and cooling capacity of the HVAC system that serves the the parent zone. The baseline fail fules-4.json
roof U-factor for the space is not established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
3 Ly 8 and includes a space that has non-residential occupancy type and is conditioned based on T
ENV-4 ENV-4-h heating capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for pass R
the space is established correctly.
Project has one building segment with an exterior roof surface. Building is located in climate zone
: A 8 and includes a space that has non-residential occupancy type and is conditioned based on . e
ENV-4 ENV-4-i heating capacity of the HVAC system that serves the parent zone. The baseline roof U-factor for fail fule5-4.json
the space is not established correctly.
3 ey Project has one building segment with one space that includes an unregulated roof surface. The R
S AT baseline roof optical properties are the same as in the proposed design. pass rle5-40.s0n
Project has one building segment with one space that includes an unregulated roof surface. The . .
ENV-40 ENV-40-b baseline roof optical properties are the different from the proposed design. fail fule5-40.json
3 L Project has one building segment with one space that includes an unregulated roof surface. The . R
A A proposed roof optical properties are not specified. U B e
. e Project has one building segment with one zone and a single surface. The surface is not a below . s
ENV-5 ENV-5-a grade wall so this rule does not apply. not_applicable fules-5son
] Y Project has one building segment with one zone and a single surface. The surface is a regulated . T
26 20 below grade wall for which this rule cannot be fully evaluated. e B R
Project has one building segment with a below-grade wall surface. Building is located in climate
g A zone 4A and includes a space that has residential occupancy type and is conditioned based on Py
ENV-6 ENV-6-a heating capacity of the HVAC system that serves the parent zone. The baseline below-grade wall pass fules-6.son
C-factor for the zone is established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
y L zone 4A and includes a space that has residential occupancy type and is conditioned based on Y
Bl Bl cooling capacity of the HVAC system that serves the parent zone. The baseline below-grade wall pass fules-6.son
C-factor for the space is established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
g A zone 4A and includes a space that has residential occupancy type and is conditioned based on . Py
ENV-6 ENV-6-c heating capacity of the HVAC system that serves the parent zone. The baseline below-grade wall fail fules-6.son
C-factor for the zone is not established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
3 ™y zone 4A and includes a space that has non-residential occupancy type and is conditioned based Y
26 B on heating capacity of the HVAC system that serves it. The baseline below-grade wall C-factor for pass e
the zone is established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
g »y zone 4A and includes a space that has non-residential occupancy type and is conditioned based . Py
ENV-6 ENV-6-¢ on heating capacity of the HVAC system that serves it. The baseline below-grade wall C-factor for fail fule5-6son
the zone is not established correctly.




Rule Unit Tests

Expected Rule

Rule ID Rule Unit Test ID Test_Description Rule Unit Test JSON
Outcome
Project has one building segment with a below-grade wall surface. Building is located in climate
y y zone 4A, includes a space that has residential occupancy type and is semiheated based on R
e Bl heating and cooling capacity of the HVAC system that serves the parent zone. The baseline below- pass fule5-6son
grade wall C-factor for the zone is established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
g A zone 4A, includes a space that has residential occupancy type and is semiheated based on . Py
ENV-6 ENV-6-g heating and cooling capacity of the HVAC system that serves the parent zone. The baseline below- fail fules-6.son
grade wall C-factor for the zone is not established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
3 iy zone 8 and includes a space that has non-residential occupancy type and is conditioned based on Y
26 A heating capacity of the HVAC system that serves it. The baseline below-grade wall C-factor for the pass e
zone is established correctly.
Project has one building segment with a below-grade wall surface. Building is located in climate
g . zone 8 and includes a space that has non-residential occupancy type and is conditioned based on . Py
ENV-6 ENV-6-i heating capacity of the HVAC system that serves it. The baseline below-grade wall C-factor for the fail fule5-6son
zone is not established correctly.
y = Project has one building segment with one zone and a single surface. The surface is not an above ' T
ENV-7 ENV-7-a grade wall so this rule does not apply. not_applicable rule5-7.json
Project has one building segment with one zone and a single surface. The surface is a regulated . )
ENV-7 ENV-7-b above grade wall for which this rule cannot be fully evaluated. undetermined fule5-7.json
Project has one building segment with an above-grade wall surface. Building is located in climate
ENV-8 ENV-8-a zone 4A and includes a space that has residential occupancy type and is conditioned based on ass rule5-8.ison
heating capacity of the HVAC system that serves the parent zone. The baseline above-grade wall P fules-8.json
U-factor for the zone is established correctly.
Project has one building segment with an above-grade wall surface. Building is located in climate
ENV-8 ENV-8-b zone 4A and includes a space that has residential occupancy type and is conditioned based on ass rule5-8.ison
cooling capacity of the HVAC system that serves the parent zone. The baseline above-grade wall P fulen-8.json
U-factor for the zone is established correctly.
Project has one building segment with an above-grade wall surface. Building is located in climate
y L zone 4A and includes a space that has residential occupancy type and is conditioned based on . A
ElA ER S heating capacity of the HVAC system that serves the parent zone. The baseline above-grade wall = fule5-8.son
U-factor for the zone is not established correctly.
Project has one building segment with an above-grade wall surface. Building is located in climate
g Y zone 4A and includes a space that has non-residential occupancy type and is conditioned based o
ENV-8 ENV-8-d on heating capacity of the HVAC system that serves the parent zone. The baseline above-grade pass fules-8.son
wall U-factor for the zone is established correctly.
Project has one building segment with an above-grade wall surface. Building is located in climate
ENV-8 ENV-8-¢ zone 4A and includes a space that has non-residential occupancy type and is conditioned based fail rule5-8.ison
on heating capacity of the HVAC system that serves the parent zone. The baseline above-grade fules-8.json
wall U-factor for the zone is not established correctly.
Project has one building segment with an above-grade wall surface. A zone is semiheated based
on heating and cooling capacity of the HVAC system that serves the parent zone. Building is )
ENV-8 ENV-8-1 located in climate zone 4A. The baseline above-grade wall U-factor for the zone is established pass wuleS-8.ison
correctly.
Project has one building segment with an above-grade wall surface. A zone is semiheated based
on heating and cooling capacity of the HVAC system that serves the parent zone. Building is . .
ENV-8 ENV-8-g located in climate zone 4A. The baseline above-grade wall U-factor for the zone is not established fai fule5-8json
correctly.
Project has one building segment with an above-grade wall surface. Building is located in climate
zone 8 and includes a space that has non-residential occupancy type and is conditioned based on )
ENV-8 ENV-8-h heating capacity of the HVAC system that serves the parent zone. The baseline above-grade wall pass fule5-8.json
U-factor for the zone is established correctly.
Project has one building segment with an above-grade wall surface. Building is located in climate
y LEd zone 8 and includes a space that has non-residential occupancy type and is conditioned based on . A
ENV-8 ENV-8-i heating capacity of the HVAC system that serves the parent zone. The baseline above-grade wall fai fules-8.json
U-factor for the zone is not established correctly.

g o Project has one building segment with one zone and a single surface. The surface is not a floor so . o
ENV-9 ENV-9-a this rule does not apply. not_applicable rule5-9.json
y ey Project has one building segment with one zone and a single surface. The surface is a regulated . T
26 2 floor for which this rule cannot be fully evaluated. e B R

Project has one building segment with two spaces. Both lighting_building_area_type and lighting
: »y space type have been specified. The proposed building segment design lighting wattage is less oy
LTG-1 LTG-1-a than or equal to the maximum value of the allowable lighting power density multiplies total building pass fule6-1.son
segment area and space-by-space allowable lighting wattage. Expected result: PASS




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Project has one building segment with two spaces. Both lighting_building_area_type and lighting
space type have been specified. The proposed building segment design lighting wattage is greater

e EIRERD than the maximum value of the allowable lighting power density multiplies total building segment = fule6-1.json
area and space-by-space allowable lighting wattage. Expected result: FAIL
Project has one building segment with two spaces. Lighting_building_area_type hasn't been
specified, and lighting space type has been specified. The proposed building segment design .
LTG-1 LTG-1-c pass rule6-1.json

lighting wattage is less than or equal to space-by-space allowable lighting wattage. Expected
result: PASS

Project has one building segment with two spaces. Lighting_building_area_type hasn't been
LTG-1 LTG-1-d specified, and lighting space type has been specified. The proposed building segment design fail rule6-1.json
lighting wattage is greater than space-by-space allowable lighting wattage. Expected result: FAIL

Project has one building segment with two spaces. Lighting_building_area_type has been
specified and lighting space type hasn't been specified. The proposed building segment design

LTG LTG-1-e lighting wattage is less than or equal to the allowable lighting power density multiplies total building pass fule6-1json
segment area. Expected result: PASS
Project has one building segment with two spaces. Lighting_building_area_type has been
. oy specified and lighting space type hasn't been specified. The proposed building segment design . T
e LA lighting wattage is greater than the allowable lighting power density multiplies the total building el fule6-1,son
segment area. Expected result: FAIL
: . Project has one building segment with two spaces. Both Lighting_building_area_type and lighting . oy
LTC-1 LTG-1-g space type haven't been specified. Expected result: FAIL fail fule6-1.json
Project has one building segment with two spaces. Both lighting power per area and lighting power
g ey allowance have been specified. The proposed building lighting power per area equals the F
LTG-2 LTG-2-a maximum value of the proposed building's lighting power allowance and user building's lighting pass [ule6-2.json
power per area. Expected result: PASS
Project has one building segment with two spaces. Both lighting power per area and lighting power
g o allowance have been specified. The proposed building lighting power per area doesn't equal the . Y
LTG-2 LTG-2-b maximum value of the proposed building's lighting power allowance and user building's lighting fail [ule6-2.json
power per area. Expected result: FAIL
Project has one building segment with two spaces. Both lighting power per area and lighting power
g Py allowance have been specified. The proposed building lighting power per area equals the F
LTG-2 LTG-2-c maximum value of the proposed building's lighting power allowance and user building's lighting pass [ule6-2.json
power per area. The space type is "Dwelling Unit". Expected result: PASS
Project has one building segment with two spaces. Both lighting power per area and lighting power
allowance have been specified. The proposed building lighting power per area equals the
LTG-2 LTG-2-d maximum value of the proposed building's lighting power allowance and user building's lighting not_applicable rule6-2.json
power per area. The space type is "LIBRARY_READING_AREA". Expected result: not-
applicable

Project has one building segment with one zone with two spaces. The lighting power density in the
LTG-3 LTG-3-a proposed ruleset project description is the same as the lighting power density in the user ruleset pass rule6-3.json
project description for all spaces in the building. Expected result: PASS

Project has one building segment with one zone with two spaces. The lighting power density in the
LTG-3 LTG-3-b proposed ruleset project description is not the same as the lighting power density in the user fail rule6-3.json
ruleset project description for all spaces in the building. Expected result: FAIL

Project has one building segment with one zone with two spaces. The lighting power density in the
proposed ruleset project description is not the same as the lighting power density in the user

LIS E LiEge ruleset project description for all spaces in the building. P ruleset project description LPD matches UGS uillice fule6-3.json
Standard 90.1-2019 Table 9.5.1. Expected result: undetermined
Project has one building segment with one zone and one space. The lighting system is as-

LTG-4 LTG-4-a designed or as-existing but the lighting space type has not been specified in the baseline ruleset fail ruleb-4.ison

project description. The lighting power density in the baseline ruleset project description cannot be
verified. Expected result: FAIL
Project has one building segment with one zone and one space. The lighting system is as-
designed or as-existing and the lighting space type has been specified in the baseline ruleset
LTG-4 LTG-4-b project description. The lighting power density in the baseline ruleset project description is equal to pass rule6-4.json
the value specified in Standard 90.1-2019 Table G3.7 for the specified lighting space type.
Expected result: PASS
Project has one building segment with one zone and one space. The lighting system is as-
designed or as-existing and the lighting space type has been specified in the baseline ruleset
LTG-4 LTG-4-c project description. The lighting power density in the baseline ruleset project description is not fail rule6-4.json
equal to the value specified in Standard 90.1-2019 Table G3.7 for the specified lighting space type.
Expected result: FAIL
Project has one building segment with one zone and one space. The lighting system is not-yet-
designed and the lighting space type has not been specified in the baseline ruleset project
LTG-4 LTG-4-d description. The lighting power density in the baseline ruleset project description is equal to the pass rule6-4.json
value specified in Standard 90.1-2019 Table G3.7 for the lighting systems not-yet-designed.
Expected result: PASS




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

Project has one building segment with one zone and one space. The lighting system is not-yet-
designed and the lighting space type has not been specified in the baseline ruleset project

LTG-4 LTG-4-e description. The lighting power density in the baseline ruleset project description is not equal to the fail rule6-4.json
value specified in Standard 90.1-2019 Table G3.7 for the lighting systems not-yet-designed.
Expected result: FAIL
Project has one building segment with one zone and one space. The building gross floor area is
LTG-5 LTG-5-a 5200 ft2. Baseline building > 5000 ft2 is modeled with automatic shutoff controls. Expected result: pass rule6-5.json
PASS
: ] Project has one building segment with one zone and two spaces. Baseline building > 5000 ft2 is . e
LTG5 LTG-5-b not modeled with automatic shutoff controls, contrary to rule requirement. Expected result: FAIL fail [ule6-5.son
. e Project has one building segment with one zone and two spaces. Baseline building is < 5000 ft2 . RF
L€ Ly is not modeled with automatic shutoff controls. Expected result: not-applicable it el R
LTG-6 LTG-6-a The baseline building has NONE daylighting control type. Expected result: PASS pass rule6-6.json
LTG-6 LTG-6-b The baseline building has STEPPED daylighting control type. Expected result: FAIL fail rule6-6.json
The project has one building segment with one zone and one space. The zone has a window
LTG-7 LTG-7-a subsurface and the interior lighting has daylighting control. Schedules are not used to model undetermined rule6-7.json
daylight schedules. Expected result: undetermined
The project has one building segment with one zone and one space. The zone has two windows.
LTG-7 LTG-7-b The interior lighting has daylighting control, and schedules are used to model daylight schedules. undetermined rule6-7.json
Expected result: undetermined
The project has one building segment with one zone and one space. The zone has two windows.
LTG-7 LTG-7-c The interior lighting doesn't have daylighting control, and schedules are not used to model daylight fail rule6-7.json
schedules. Expected result: FAIL
The project has one building segment with one zone and one space. The building has a door
LTG-7 LTG-7-d subsurface and no windows, the interior lighting has daylighting control, and schedules are not fail rule6-7.json
used to model daylight schedules. Expected result: FAIL
The project has one building segment with one zone and one space. The zone has only interior
LTG-7 LTG-7-e walls. The building doesn’t have a door subsurface, the interior lighting doesn't have daylighting pass rule6-7.json
control, and schedules are not used to model daylight schedules. Expected result: PASS
The project has one building segment with one zone and one space with one InteriorLighting. The
LTG-8 LTG-8-a proposed building lighting schedule has values of 0.625, and the baseline building lighitng pass rule6-8.json
schedule has values of 1. The space type is Office - Enclosed. Expected result: PASS
The project has one building segment with one zone and one space with one InteriorLighting. The
LTG-8 LTG-8-b proposed building lighting schedule has values of 0.25, and the baseline building lighitng schedule fail rule6-8.json
has values of 0.625. The space type is Office - Enclosed. Expected result: FAIL
The project has one building segment with one zone and one space with one InteriorLighting. The
LTG-8 LTG-8-d proposed building lighting schedule has values of 0.75, and the baseline building lighitng schedule  undetermined rule6-8.json
has values of 0.25. The space type is Office - Enclosed. Expected result: Undetermined
The project has one building segment with one zone and one space with one InteriorLighting. The
LTG-8 LTG-8-e proposed building lighting schedule has values of 0.6875, and the baseline building lighitng pass rule6-8.json
schedule has values of 1. The space type is LOBBY_ALL_OTHERS. Expected result: PASS
The project has one building segment with one zone and one space with one InteriorLighting. The
LTG-8 LTG-8-f proposed building lighting schedule has values of 0.25, and the baseline building lighitng schedule fail rule6-8.json
has values of 0.75. The space type is LOBBY_ALL_OTHERS. Expected result: FAIL
The project has one building segment with one zone and one space with one InteriorLighting. The
g o proposed building lighting schedule has values of 0.7, and the baseline building lighithg schedule o
LTC-8 LTG-8-9 has values of 1. The space type is Office - Enclosed. Daylight control type is FULL_AUTO_ON. pass [ule6-8,json
Expected result: PASS
The project has one building segment with one zone and one space with one InteriorLighting. The
g o proposed building lighting schedule has values of 0.25, and the baseline building lighitng schedule . LA
LTC-8 LTG-8-h has values of 0.625. The space type is Office - Enclosed. Daylight control type is fai [ule6-8.js0n
FULL_AUTO_ON. Expected result: FAIL
The project has one building segment with one zone and one space. Will test Case 1: If space
g oL does not model any daylight control using schedule, and normalized space lighting schedule in o
LTG-9 LTG-9-a proposed ruleset project description is equal to that in baseline ruleset project description. pass [ule6-9son
Expected result: PASS
The project has one building segment with one zone and one space. Will test Case 2: Else if
g G space does not model any daylight control, and normalized space lighting schedule in proposed . @
e ey ruleset project description is not equal to that in baseline ruleset project description. Expected = [ule6-9son
result: FAIL
g o The project has one building segment with one zone and one space. Will test Case 3: Else, space . o
LTG-9 LTG-9-c models at least one daylight control using schedule. Expected result: UNDETERMINED undetermined [ule6-9.json
HVAC_SYS-1 HVAC_SYS-1-a The project has one building segment with one zone and one floor with HVAC building area type = pass rule18-1.ison

public assembly. Itis 60,000 ft2 and has HVAC system type 4 and is in climate zone 3A




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description
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Rule Unit Tests

Expected Rule

Rule ID Outcome

Rule Unit Test ID Rule Unit Test JSON

Test_Description

) 1 The project has one building segment with four zones and one floor with HVAC building area type oy
HVAC_SYS-1 HVAC_SYS-1-ab  _ 50 Non-Residential. It is 40,000 ft2 and has HVAC system type 5. It is in climate zone 6A pass rule18-1.json
) L The project has one building segment with four zones and one floor with HVAC building area type . L
HVAC_SYS-1  HVAC SYS-1-ac  _ Gy 'Non-Residential. It is 40,000 ft2 and has HVAC system type 6. Itis in climate zone 6A Ll R
~ e The project has one building segment with six zones and six floors with HVAC building area type = o
HVAC_SYS-1 HVAC_SYS-1-ad Other Non-Residential. It is 60,000 ft2 and has HVAC system type 8. ltis in climate zone 3A pass nlle18-1.ison
) . The project has one building segment with six zones and six floors with HVAC building area type = . T
HVAC_SYS-1  HVAC_SYS-1-ae o Non-Residential. It is 60,000 ft2 and has HVAC system type 5. It s in climate zone 3A = rule18-1.json
) 1 The project has one building segment with four zones and one floor with HVAC building area type oy
HVAC_SYS-1 HVAC_SYS-1-af  _ 5iher Non-Residential. It is 160,000 ft2 and has HVAC system type 8. Itis in climate zone 3A pass rule18-1.json
) Py The project has one building segment with six zones and six floors with HVAC building area type = LA
HVAC_SYS-1  HVAC_SYS-1-ag o0 Non-Residential. It is 60,000 f2 and has HVAC system type 7. Itis in climate zone 5A pass R
~ e The project has one building segment with six zones and six floors with HVAC building area type = . o
HVAC_SYS-1 HVAC_SYS-1-ah Other Non-Residential. It is 60,000 ft2 and has HVAC system type 5. ltis in climate zone 5A fail nlle18-1.ison
) 4. The project has one building segment with four zones and one floor with HVAC building area type T
NG e HVAC_SYS-1-al  _ ther Non-Residential. It is 160,000 ft2 and has HVAC system type 7. Itis in climate zone 5A pass rule18-1.son
The project has one building segment with six zones and six floors with HVAC building area type =
. Other Non-Residential for Thermal Zone 1 and HVAC building area type = HOSPITAL for the other )
HVAC_SYS-1 HVAC_SYS-1-a] 6 z0nes. Thermal Zone 1is 25,000 ft2 and the other zones are 20,000 sf each. ltis in climate pass rule18-1son
zone 3A. Thermal zone 1 is correctly conditioned with HVAC system type 8
The project has one building segment with six zones and six floors with HVAC building area type =
Other Non-Residential for Thermal Zone 1 and HVAC building area type = HOSPITAL for the other . )
HVAC_SYS- HVAC_SYStoak five zones. Thermal Zone 1 is 25,000 ft2 and the other zones are 20,000 sf each. It is in climate fail el e
zone 3A. Thermal zone 1 is incorrectly conditioned with HVAC system type 6
~ 4 The project has one building segment with one zone and one floor with HVAC building area type = o
HVAC_SYS-1 HVAC_SYS-1-al RESIDENTIAL. ltis in climate zone 3A and is correctly modeled with HVAC system type 2 pass fule18-1.json
) . The project has one building segment with one zone and one floor with HVAC building area type = . T
HVAC_SYS-1  HVAC_SYS-1-am  pESIDENTIAL. Itis in climate zone 3A and is incorrectly modeled with HVAC system type 3 = fule18-1.json
) 1 The project has one building segment with one zone and one floor with HVAC building area type = oy
HVAC_SYS-1 HVAC_SYS-1-an  peqiDENTIAL. Itis in climate zone 4A and is correctly modeled with HVAC system type 1 pass fule18-1.json
) Py The project has one building segment with one zone and one floor with HVAC building area type = . LA
HVAC_SYS-1  HVAC_SYS-1-a0  peqinENTIAL. Itis in climate zone 4A and is incorrectly modeled with HVAC system type 3 El R
The project has one building segment with one floor and four zones with HVAC building area type
) » = OTHER NON RESIDENTIAL. Building area is 50,000 sf, so the baseline system type is system oy
HVAC_SYS-1 HVAC_SYS-1-ap 5. Thermal Zone 1 has peak internal gains that differ by more than 10 Btu/h.ft2. Itis in climate pass rule18-1.json
zone 4A
The project has one building segment with one floor and four zones with HVAC building area type
) Py = OTHER NON RESIDENTIAL. Building area is 50,000 sf, so the baseline system type is system . L
e SNl NG S ey 5. Thermal Zone 1 has peak internal gains that differ by more than 10 Btu/h.ft2 and is incorrectly Ll R
modeled with System type 8. Itis in climate zone 4A
The project has one building segment with one floor and four zones with HVAC building area type
) 4 = OTHER NON RESIDENTIAL. Building area is 50,000 sf, so the baseline system type is system oy
HVAC_SYS-1 HVAC_SYS-1-ar ¢ "1 rmal Zone 1 has peak intemal gains that differ by more than 10 Btu/h.ft2. It is in climate pass rule18-1son
zone 1A
The project has one building segment with one floor and four zones with HVAC building area type
) v = OTHER NON RESIDENTIAL. Building area is 50,000 sf, so the baseline system type is system . LA
R S e serhas 6. Thermal Zone 1 has peak internal gains that differ by more than 10 Btu/h.ft2 and is incorrectly fai fule18-1.json
modeled with System type 5. ltis in climate zone 1A
The project has one building segment with one floor and four zones with HVAC building area type
HVAC_SYS-1 HVAC_SYS-1-at = OTHER NON RESIDENTIAL. Building area is 40,000 sf. Thermal Zone 1 is type Laboratory pass rule18-1.json
with 16,000 cfm of zone exhaust and HVAC system type 5. Expected result: pass
The project has one building segment with one floor and four zones with HVAC building area type
HVAC_SYS-1 HVAC_SYS-1-au = OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zone 1 is type Laboratory pass rule18-1.json
with 16,000 cfm of zone exhaust and HVAC system type 7. Expected result: pass




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

The project has one building segment with one floor and four zones with HVAC building area type

HVAC_SYS-1 HVAC_SYS-1-av. = OTHER NON RESIDENTIAL. Building area is 640,000 sf. Thermal Zones 1 and 2 are type pass rule18-1.json
Laboratory with total 16,000 cfm of zone exhaust and HVAC system type 5. Expected result: pass
The project has one building segment with one floor and four zones with HVAC building area type
) . = OTHER NON RESIDENTIAL. Building area is 20,000 sf. Thermal Zone 1 is type Laboratory . T
NG e B with 16,000 cfm of zone exhaust and incorrectly modeled as being on the same System 6 as the = rule18-1.json
rest of the zones. Expected result: fail
The project has one building segment with one floor and four zones with HVAC building area type
) » = OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zone 1 is type Laboratory . oy
HVAC_SYS-1 HVAC_SYS-1-ax with 12,000 cfm of zone exhaust and is incorrectly modeled with a dedicated HVAC system type 7. fail nlle18-1.ison
Expected result: fail
The project has one building segment with one floor and four zones with HVAC building area type
= OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zones 1 and 2 are type . .
e N YRGSy Laboratory. They are served by one System 7 with total exhaust rate of 16,000cfm. Expected U ullic nlle18-1.ison
result: undetermiend
The project has one building segment with one floor and one zone with HVAC building area type =
HVAC_SYS-1 HVAC_SYS-1-az OTHER NON RESIDENTIAL. Building area is 500 sf. Thermal Zones 1 is a stairwell with a pass rule18-1.json
heating-only system. Expected result: pass
The project has one building segment with one floor and one zone with HVAC building area type =
HVAC_SYS-1 HVAC_SYS-1-ba OTHER NON RESIDENTIAL. Building area is 500 sf. Thermal Zones 1 is a stairwell with a fail rule18-1.json
heating-only system. There is a cooling system in the proposed model. Expected result: fail
The project has one building segment with one floor and four zones with HVAC building area type
HVAC_SYS-1 HVAC_SYS-1-bb =HEATED_ONLY_STORAGE. Building area is 20,000 sf. Thermal Zone 1 is a warehouse with a pass rule18-1.json
heating-only system. Thermal Zones 2,3&4 are office with HVAC Sys-4 Expected result: pass
The project has one building segment with one floor and four zones with HVAC building area type
= HEATED_ONLY_STORAGE. Building area is 20,000 sf. Thermal Zone 1 is a warehouse with a
HVAC_SYS-1 HVAC_SYS-1-bc  heating-only system. Thermal Zones 2,3&4 are office. Only thermal zones 3&4 have HVAC Sys- fail rule18-1.json
3. Thermal Zone 2 is incorrectly modeled with Sys-9 in the baseline despite having a DX coil in
the proposed model Expected result: fail
The project has one building segment with one floor and four zones with HVAC building area type
= OTHER NON RESIDENTIAL. Predominant HVAC type is System 7. Building area is 160,000 )
HVAC_SYS-1 HVAC_SYS-1-bd ¢ " gy o mal Zone 1 has a lighting space type COMPUTER_ROOM with a peak cooling load pass rule18-1.json
greater than 650,000btu/hr and has HVAC system type 11. Expected result: pass
The project has one building segment with one floor and four zones with HVAC building area type
) Y = OTHER NON RESIDENTIAL. Predominant HVAC type is System 7. Building area is 160,000 . LA
R S ARG Seie sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM,peak cooling load of fai rule18-1.json
650,000btu/hr and is on the System 7. Expected result: fail
The project has one building segment with one floor and four zones with HVAC building area type
) 1 = OTHER NON RESIDENTIAL. Predominant HVAC type is System 5. Building area is 120,000 oy
HVAC_SYS-1 HVAC_SYS-1-bf sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM with a peak cooling load pass rule18-1son
greater than 3,000,000btu/hr and has HVAC system type 11. Expected result: pass
The project has one building segment with one floor and four zones with HVAC building area type
= OTHER NON RESIDENTIAL. Predominant HVAC type is System 5. Building area is 120,000
HVAC_SYS-1 HVAC_SYS-1-bg sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM with a peak cooling load fail rule18-1.json
greater than 3,000,000btu/hr and is incorrectly modeled as being on the predominant hvac system
5. Expected result: fail
The project has one building segment with one floor and four zones with HVAC building area type
= OTHER NON RESIDENTIAL. Predominant HVAC type is System 5. Building area is 120,000
HVAC_SYS-1 HVAC_SYS-1-bh  sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM with a peak cooling load less pass rule18-1.json
than 3,000,000btu/hr and is modeled as being on the predominant hvac system 5. Expected
result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC
) . p;  building area type = OTHER NON RESIDENTIAL. Predominant HVAC type is System 7. Building T
NG e A Dl area is 160,000 sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM,peak cooling pass fule18-1.json
load of less than 650,000btu/hr and has HVAC system type 3. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 1A with HVAC
) 4y Dbuilding area type = OTHER NON RESIDENTIAL. Predominant HVAC type is System 7. Building )
HVAC_SYS-1 HVAC_SYS-1-bj area is 160,000 sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM,peak cooling pass nlle18-1.ison
load of less than 650,000btu/hr and has HVAC system type 4. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC
HVAC_SYS-1 HVAC_SYS-1-bk building area type = OTHER NON RESIDENTIAL. Predominant HVAC type is System 7. Building fail rule18-1.ison

area is 160,000 sf. Thermal Zone 1 has a lighting space type COMPUTER_ROOM,peak cooling
load of less than 650,000btu/hr and has HVAC system type 3. Expected result: fail
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The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-1 HVAC_SYS-1-bl  building area type = OTHER NON RESIDENTIAL. Building area is 20,000 sf. The buidling is pass rule18-1.json
modeled with each zone having its own HVAC system type 3. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

) L building area type = OTHER NON RESIDENTIAL. Building area is 20,000 sf. The buidling is T

e S e modeled incorrectly with all zones being served by one HVAC system type 3. Expected result: pass rule18-1son
pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-1 HVAC_SYS-1-bn  building area type = OTHER NON RESIDENTIAL. Building area is 160,000 sf. The buidling is pass rule18-1.json
modeled with each floor having its own HVAC system type 7. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-1 HVAC_SYS-1-bo  building area type = OTHER NON RESIDENTIAL. Building area is 160,000 sf. The buidling is fail rule18-1.json
modeled incorrectly with one HVAC System 9 serving all zones. Expected result: fail
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-2 HVAC_SYS-2-a  building area type = RESIDENTIAL. The building is correctly modeled with Separate HVAC pass rule18-2.json
System 1 serving each zone. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-2 HVAC_SYS-2-b  building area type = RESIDENTIAL. The building is incorrectly modeled with multiple zones fail rule18-2.json
served by HVAC System 1a. Expected result: fail
The project has one building segment with one floor and four zones in climate zone 1A with HVAC

HVAC_SYS-2 HVAC_SYS-2-c  building area type = RETAIL. The building is correctly modeled with one HVAC system 4 serving pass rule18-2.json
each zone. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 1A with HVAC

HVAC_SYS-2 HVAC_SYS-2-d  building area type = RETAIL. The building is incorrectly modeled with one HVAC system 5b per fail rule18-2.json
floor. Expected result: fail
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-2 HVAC_SYS-2-e  building area type = OTHER_NON_RESIDENTIAL. The building area is 50,000 sf. The building is pass rule18-2.json
correctly modeled with one HVAC system 5 per floor. Expected result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC

HVAC_SYS-2 HVAC_SYS-2-f  building area type = OTHER_NON_RESIDENTIAL. The building area is 50,000 sf. The building is fail rule18-2.json
incorrectly modeled with one HVAC system for the whole building. Expected result: fail
The project has one building segment with one floor and four zones in climate zone 4A with HVAC
building area type = OTHER_NON_RESIDENTIAL. The building area is 50,000 sf. The building

HVAC_SYS-2 HVAC_SYS-2-g  has two laboratory zones with a total lab exhaust rate of 16,000 cfm. The two exhaust zones are pass rule18-2.json
correctly served by one System 5 HVAC system. The other two zones are each served by a
System 5 HVAC system (one per floor). Expected result: pass
The project has one building segment with one floor and four zones in climate zone 4A with HVAC
building area type = OTHER_NON_RESIDENTIAL. The building area is 50,000 sf. The building
has two laboratory zones with a total lab exhaust rate of 12,000 cfm. The two exhaust zones are

HVAC_SYS-2 HVAC_SYS-2-h  served by one System 5 HVAC system. The other two zones are each served by a System 5 undetermined rule18-2.json
HVAC system (one per floor). We expect an undetermined result because with a lab exhaust rate
of 12,000 cfm, and 4,000cfm of system exhaust, it is not possible to tell if there is more than
15,000cfm of lab exhaust. Expected result: undetermined
The project has one building segment with one floor and four zones with HVAC building area type
= OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zones 1 and 2 are type

HVAC_SYS-2 HVAC_SYS-2-i Laboratory with total 12,000 cfm of zone exhaust. The building is modeled with one HVAC system fail rule18-2.json
7b per floor and incorrectly with one HVAC system 7 for the Laboratory zones. Expected result:
fail
The project has one building segment with one floor and four zones with HVAC building area type

HVAC_SYS-3 HVAC_SYS-3-a = OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zones 1 and 2 are type undetermined rule18-3.json
Laboratory with total 16,000 cfm of zone exhaust. Expected result: undetermined
The project has one building segment with one floor and four zones with HVAC building area type

HVAC_SYS-3 HVAC_SYS-3-b = OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zones 1 and 2 are type not_applicable rule18-3.json
Laboratory with total 8,000 cfm of zone exhaust. Expected result: not applicable
The project has one building segment with one floor and four zones with HVAC building area type

HVAC_SYS-3 HVAC_SYS-3-c = OTHER NON RESIDENTIAL. Building area is 160,000 sf. Thermal Zones 1 and 2 are NOT not_applicable rule18-3.json
type Laboratory with total 16,000 cfm of zone exhaust. Expected result: not applicable

i PR The project has one building segment with one zone. System 3 correctly utilizes autosized furnace oy

HVAC_GEN-1 HVAC_GEN-1-a i 959, oversizing and autosized DX coil with 15% oversizing. Expected outcome: PASS pass rule19-1son
The project has one building segment with one zone. Airside HVAC has no cooling coil. It correctly

HVAC_GEN-1 HVAC_GEN-1-b utilizes an autosized furnace with 25% oversizing. Cooling side oversizing is not applicable. pass rule19-1.json

Expected outcome: PASS
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The project has one building segment with one zone. Airside HVAC has no heating coil. It correctly

HVAC_GEN-1 HVAC_GEN-1-¢c  utilizes an autosized DX coil with 15% oversizing. Heating side oversizing is not applicable. pass rule19-1.json
Expected outcome: PASS
L L The project has one building segment with one zone. System 3 incorrectly utilizes autosized . Lo
ARE I e furnace with no oversizing and autosized DX coil with no oversizing. Expected outcome: FAIL Ll N
The project has one building segment with one zone. Airside HVAC has no cooling coil. This test
HVAC_GEN-1 HVAC_GEN-1-e falls into NOT APPLICABLE case since it has OTHER heating system type. Expected outcome: not_applicable rule19-1.json
NA
HVAC_GEN-10 HVAC_GEN-10-a The prol.ect r_1as one building segment with one zone. Climate zone 5A, System 11, w/ Economizer, pass rule19-10.ison
economizer in the proposed - PASS (Case 5) e = Th.son
HVAC GEN-10 HVAC GEN-10-b The prOerct has one blU|Id|‘ng segment with two zones. Climate zone 5A, System 5, w/o ail rule19-10.ison
- - Economizer, economizer in the proposed - FAIL (Case 7) e =-10Json
HVAC_GEN-10 HVAC_GEN-10-c The project has one building §egment with oqe zqne. Climate zone 5A, System 3, primarily serving pass rule19-10.ison
computer room, w/o Economizer, no economizer in the proposed - PASS (Case 1) fle o Th.Ison
HVAC_GEN-10 HVAC_GEN-10-d The project has one bu|ld|ng segment with gne _zone. Climate zone 5A, System 3, primarily serving tail rule19-10.ison
computer room, w Economizer, no economizer in the proposed - FAIL (Case 3) elo-10.Json
HVAC GEN-10 HVAC GEN-10-e The prolect‘ has_one building segment with one zone. Climate zone 5A, System 5, w/o Economizer, fail rule19-10.ison
- - no economizer in the proposed - FAIL (Case 6) e =-10Json
The project has one building segment with two zones. Climate zone 3A, System 5, w/o ) .
| - | -10- ) o : & -10.
HVAC_GEN-10 HVAC_GEN-10-f Economizer, no economizer in the proposed - NOT APPLICABLE (NA Climate Zone) not_applicable rule19-10 json
The project has one building segment with one zone. Climate zone 5A, System 9, w/o Economizer, . .
_ P A -10- ar = rule19-10.json
g @2 il HVAC_GEN-10-g no economizer in the proposed - NOT APPLICABLE (NA System Type) not_applicable rule19-10.js0n
The project has one building segment with two zones. Climate zone 5A, System 5, w/o
HVAC_GEN-10 HVAC_GEN-10-h  Economizer, building has refrigerated cases, building type is retail, no economizer in the proposed - undetermined rule19-10.json
UNDETERMINED (Case 2)
The project has one building segment with two zones. Climate zone 5A, System 5, w/ Economizer,
HVAC_GEN-10 HVAC_GEN-10-i  building has refrigerated cases, building type is retail, no economizer in the proposed - undetermined rule19-10.json
UNDETERMINED (Case 4)
The project has one building segment with one zone. Baseline building with computer room
HVAC_GEN-11 HVAC_GEN-11-a utilizese baseline System 11. The system includes an integrated fluid economizer. Expected undetermined rule19-11.json
outcome: UNDETERMINED
The project has one building segment with one zone. Baseline building with computer room does
HVAC_GEN-11 HVAC_GEN-11-b  not utilize baseline System 11. Therefore this building does not apply. Expected outcome: NOT not_applicable rule19-11.json
APPLICABLE
The project has one building segment with one zone. Baseline building with computer room
HVAC_GEN-11 HVAC_GEN-11-c  utilizese baseline System 11. The system does not include an integrated fluid economizer. undetermined rule19-11.json
Expected outcome: UNDETERMINED
The project has one building segment with one zone. System 9 with TEMPERATURE based air .
L - | -12- . L . -12.
AiAe (EEni FMNGEENZE economizer and 75F high limit shutoff temp. Expected outcome: PASS pass rule19-12 json
The project has one building segment with one zone. System 9 with TEMPERATURE based air . .
A - X -12- ) T . -12.
HVAC_GEN-12 HVAC_GEN-12-b economizer and 100F high limit shutoff temp. Expected outcome: FAIL fail rule19-12.json
The project has one building segment with one zone. System 9 with ENTHALPY based air . .
= . — clet i i imi g o
Al es i U CE 2 economizer and 75F high limit shutoff temp. Expected outcome: FAIL fai fule19-12json
The project has one building segment with one zone. System 9 without air economizer setup. . .
_ - ! -12- . = rule19-12.json
HVAC_GEN-12 HVAC_GEN-12-d Expected outcome: NOT APPLICABLE not_applicable rule19-12.json
The project has one building segment with one zone. System 9 with wrong climate zone setup. . .

_ - _ -1z . = ruleT9-1z.json
HVAC_GEN-12 HVAC_GEN-12-e Expected outcome: NOT APPLICABLE not_applicable rule19-12.json
The project has one building segment with two zones. Baseline system type 7, supply-air-to-room
HVAC_GEN-13 HVAC_GEN-13-a temperature set-point difference of 20F, required ventilation or makeup air does not exceed. pass rule19-13.json

Airflow rate is correctly sized from temperature difference. Expected outcome: PASS
The project has one building segment with one zone. Baseline system type 11, serving lab space,
HVAC_GEN-13 HVAC_GEN-13-b  supply-air-to-room temperature set-point difference of 17F, required ventilation or makeup air does pass rule19-13.json
not exceed. Airflow rate is correctly sized from temperature difference. Expected outcome: PASS
The project has one building segment with two zones. Baseline system type 7, supply-air-to-room
HVAC GEN-13 HVAC GEN-13-c tgmperature §et-p0|nt d}fference of 20F, required vent|lat|oln exceed§ sizing based on tempgra?ure il rule19-13 ison
- - difference. Airflow rate incorrectly based on temperature difference instead of required ventilation. fulelo-1o.Js0n
Expected outcome: FAIL
The project has one building segment with one zone. Baseline system type 11, serving lab space,
HVAC GEN-13 HVAC GEN-13-d supply-alr-to-.r(?om tgmperaturg se.t-pomt dlfferer.we of 20F, required ver?tllatlon or makeup air does fail rule19-13.ison
- - not exceed sizing. Airflow rate is sized from the incorrect temperature difference. Expected fule o 12./50n
outcome: FAIL
The project has one building segment with two zones. Baseline system type 7, supply-air-to-room
HVAC GEN-13 HVAC GEN-13-6 temperature set-point _cj|fferer1_ce of 15F. The sum qf zone terminal _prmary airflow fr_om zones undetermined rule19-13 ison
- - served by the system is identical to the corresponding sum of terminal primary flow in the proposed ulelo-1o.Js0n
model. Expected outcome: UNDETERMINED
HVAC_GEN-14 HVAC_GEN-14-a The project has one building segment with one zone. System 11, no return or relief in the pass rule19-14.ison

proposed, no return or relief cfm in the baseline - PASS




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule
Outcome

Rule Unit Test JSON

HVAC GEN-14 HVAC GEN-14-b The project has one building segmgnt with one zone. System 11, no return or relief in the tail rule19-14.ison
- - proposed, return fan cfm modeled in the baseline - FAIL fule 1o-14.Ison
The project has one building segment with two zones. System 5, return fan in the proposed, .
X - X -14- ; S . . -14.
C Gt SIAE ElErE e baseline supply 1000 cfm, minimum outdoor air 200 cfm, return sized correctly at 900 cfm - PASS pass e
The project has one building segment with two zones. System 5, return fan in the proposed, )
| - A -14- . . ; ; -14.
HVAC_GEN-14 HVAC_GEN-14-d baseline supply 1000 cfm, minimum outdoor air 50 cfm, return sized correctly at 950 cfm - PASS pass rule19-14 json
The project has one building segment with two zones. System 5, return fan in the proposed, . .
X - X -14- ; S ; . . -14.
Ae @2k e Bl baseline supply 1000 cfm, minimum outdoor air 200 cfm, return sized incorrectly at 800 cfm - FAIL fai rule19-14.js0n
The project has one building segment with two zones. System 5, multiple return fans modeled - . .
X - X -14- -14.
HVAC_GEN-14 HVAC_GEN-14-f UNDETERMINED undetermined rule19-14.json
The project has one building segment with one zone. Baseline system type 10, minimum
ventilation does not exceed auto-sized airflow rates. Supply airflow rates are correctly based on .
L4 P 2\ =10 . . . . -19.
A E @2 ARG @Nilse the temperature difference between 105F and the design space-heating temperature set point. pass nlle19-15 son
Expected outcome: PASS
The project has one building segment with one zone. Baseline system type 10, minimum
HVAC_GEN-15 HVAC_GEN-15-b  ventilation does not exceed auto-sized airflow rates. Supply airflow rates are incorrectly based on a fail rule19-15.json
supply-air-to-room temperature set-point difference of 20F. Expected outcome: FAIL
The project has one building segment with one zone. Baseline system type 9, minimum ventilation
HVAC_GEN-15 HVAC_GEN-15-c  exceeds the auto-sized airflow rates. Supply airflow rates are correctly based on the minimum pass rule19-15.json
ventilation airflow rates. Expected outcome: PASS
The project has one building segment with one zone. Baseline system type 9, minimum ventilation
HVAC_GEN-15 HVAC_GEN-15-d e_xceeds the auto-sized airflow rates. Supply airflow rates are incorrectly ba§ed on the temperature fail rule19-15.ison
difference between 105F and the design space-heating temperature set point. Expected outcome: elo-lojson
FAIL
The project has one building segment with one zone. Baseline system type 9 with more than one . .
_ P _ =19 . ruleT9-1o.json
HVAC_GEN-15 HVAC_GEN-15-e supply fan. Expected outcome: UNDETERMINED undetermined rule19-15.json
The project has one building segment with one zone. Proposed system type 9 includes a fan to
HVAC GEN-16 HVAC GEN-16-a provide nonl-mechan.|cal (.:oolmg. The baseline system design has a separatg fan to prgwde undetermined rule19-16.ison
- - nonmechanical cooling sized and controlled the same as proposed case. This results in an fulet=-10.son
undetermined per 19-16 Expected outcome: UNDETERMINED
The project has one building segment with one zone. Proposed system type 10 includes a fan to
HVAC_GEN-16 HVAC_GEN-16-b provide nonl-mechan_mal _coollng. The baseline system design has a separate_ fan to prgwde undetermined rule19-16.ison
nonmechanical cooling sized and controlled the same as proposed case. This results in an elo-10.json
undetermined per 19-16 Expected outcome: UNDETERMINED
The project has one building segment with one zone. Proposed system type 10 doesn't include
HVAC_GEN-16 HVAC_GEN-16-c non-mechamcal coo_hng. The basehnle system de_3|gn doesn't have a separate fan to Prowde not_applicable rule19-16.ison
nonmechanical cooling. This results in a not applicable per 19-16 Expected outcome: elo-1o.json
NOT_APPLICABLE
The project has one building segment with one zone. System 1 with "SIMPLE" specification
HVAC_GEN-17 HVAC_GEN-17-a method for supply/return/exhaust/relief fans and each of the 5 fans has 59 W design electric power pass rule19-17.json
for a total of 295 W with 1000 cfm design supply airflow. Expected outcome: PASS
The project has one building segment with one zone. In baseline system 7, the system fan
electrical power for supply, return, exhaust, and relief equals the bhp/fan motor efficiency. .
| - | - - . . - _ rulely-17.json
HVAC_GEN-17 HVAC_GEN-17-2 Baseline fan electric power = 13 HP (per Table G3.1.29), motor eff = 0.91 (per Table G3.9.1), pass rule19-17.json
CFM = 10,000. There is no MERV13 or ERV on this air loop. Expected outcome: PASS
The project has one building segment with one zone. In baseline system 3, the system fan
electrical power for supply, return, exhaust, and relief equals the bhp/fan motor efficiency. ’ )
_ - _ =17+ : : - - rule19-1/.json
I @2 Nl AG @SNl Baseline electric fan power = 0.94 HP (per Table G3.1.29), motor eff = 0.825 (per Table G3.9.1), Lzl nlle19-17 json
CFM = 1,000. There is no MERV13 or ERV on this air loop. Expected outcome: FAIL
The project has one building segment with two zones. In baseline system 3, the system fan
electrical power for supply, return, exhaust, and relief equals the bhp/fan motor efficiency. )
_ - _ -16- ; : - - rule79-16.json
HVAC_GEN-18  HVAC_GEN-18-a g line electric fan power = 4.7 HP (per Table G3.1.29), motor eff = 0.875 (per Table G3.9.1), pass rule19-18.json
CFM = 5,000. There is no MERV13 or ERV on this air loop. Expected outcome: PASS
The project has one building segment with one zone. In baseline system 7, the system fan
HVAC_GEN-18 HVAC_GEN-18-b electrical power for supply, return, exhaust, and relief is less than the minimum value of bhp/fan pass rule19-18.json
motor efficiency. Expected outcome: PASS
The project has one building segment with one zone. In baseline system 3, the system fan
HVAC_GEN-18 HVAC_GEN-18-c electrical power for supply, return, exhaust, and relief is less than the minimum value of bhp/fan pass rule19-18.json
motor efficiency. Expected outcome: PASS
The project has one building segment with two zones. A baseline system 7 has two return fans and . .
| - | -0~ o . . . . rulelo-1o.json
Al es e T therefore this rule requires manual check compliance with G3.1.2.9 Expected outcome: FAIL fai rule19-18.json
HVAC GEN-18 HVAC GEN-18-6 The PI'OJECt has one building segment with one zone. Baseline System 1 is is not applicable for tail rule19-18.ison
- - Section 19 rule 18. Expected outcome: FAIL fuleo-10.js0n




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

The project has one building segment with two zones. A baseline system 7 has two return fans and
HVAC_GEN-18 HVAC_GEN-18-f therefore this rule requires manual check compliance with G3.1.2.9 Expected outcome: undetermined rule19-18.json
UNDETERMINED

The project has one building segment with one zone. Baseline System 1 is is not applicable for

_ - | -18- : . _appli rule19-18.json
HVAC_GEN-18  HVAC_GEN-18-g g ior"19 ryle 18. Expected outcome: NOT APPLICABLE not_applicable rule19-18.json

The project has one building segment with one zone. System 9 with "SIMPLE" specification
HVAC_GEN-19 HVAC_GEN-19-a method for supply/return/exhaust/relief fans and each of 5 fans have 59 W design electric power pass rule19-19.json
for a total of 295 W with 1000 cfm design supply airflow. Expected outcome: PASS

The project has one building segment with one zone. System 10 with "SIMPLE" specification
HVAC_GEN-19 HVAC_GEN-19-b  method for supply/return/exhaust/relief fans and each fans have 80 W design electric power with fail rule19-19.json
800 cfm design supply airflow. Expected outcome: FAIL
The project has one building segment with one zone. There is more than one supply fan in the
baseline HVAC system Expected outcome: UNDETERMINED
The project has one building segment with one zone. There is non-mechanical cooling associated
HVAC_GEN-19 HVAC_GEN-19-d  with the zone served by the baseline HVAC system in the proposed model Expected outcome: undetermined rule19-19.json
UNDETERMINED
The project has one building segment with two zones. System 7a with

HVAC_GEN-19 HVAC_GEN-19-c undetermined rule19-19.json

e es HVAC_GEN-2-a ;" i7ed using_coincident load set to true. Expected outcome: PASS pass rule19-2 json
HVAC_GEN-2 HVAC_GEN-2-b The project has one building segment with two zones. System 7a with ail rule19-2.ison

is_sized_using_coincident_load set to false. Expected outcome: FAIL
The project has one building segment with two zones. Project contains baseline system 7 with
'SIMPLE' specification method for supply/return/relief/exhaust fans. Proposed
HVAC_GEN-20 HVAC_GEN-20-a supply/return/relief/exhaust fans have 100W/50W/0W/50W design electric power respectively. pass rule19-20.json
Baseline fan power is proportionally distributed according to the proposed fan power. Expected
outcome: PASS
The project has one building segment with two zones. Project contains baseline system 5 with
'SIMPLE' specification method for supply/return/relief/exhaust fans. Proposed
HVAC_GEN-20 HVAC_GEN-20-b  supply/return/relief/exhaust fans have 100W/50W/0W/50W design electric power respectively. fail rule19-20.json
Baseline fan power is not proportionally distributed according to the proposed fan power. Expected
outcome: FAIL

The project has one building segment with two zones. Case 1: Project is in climate zone 5A and
HVAC_GEN-21 HVAC_GEN-21-a  contains baseline system 7 with 5000 cfm of supply air and 75% outdoor air. Energy recovery is pass rule19-21.json
correctly modeled for the system. Expected outcome: PASS

The project has one building segment with one zone. Case 2: Project is in climate zone 5A and
contains baseline system 7 with 5000 cfm of supply air and 75% outdoor air. System serves

X 3 3 o1 . 21 i
HVAC_GEN-21 HVAC_GEN-21-b spaces that are not cooled and that are heated to less than 60F. Energy recovery is not modeled pass fule19-21.json
for the system. Expected outcome: PASS
The project has one building segment with two zones. Case 3: Project is in climate zone 5A and
) ) ) ; o }
HVAC GEN-21 HVAC GEN-21-c gontams baseline s_ystem 5 with 5000 cfm of supp_ly air and 75% (_)utdoor air. System serves zones pass rule19-21.ison
- - likely to be exhausting toxic, flammable, or corrosive fumes or paint or dust that do not have fule’>-cl.Ison
energy recovery for the proposed system. Expected outcome: PASS
The project has one building segment with one zone. Case 4: Project is in climate zone 3A and
) ) - . ; o )
HVAC_GEN-21 HVAC_GEN-21-d contains baseline system 10 with heating only, 5000 cfm of supply air, and 75% outdoor air. pass rule19-21.ison

System serves zones that do not have energy recovery for the proposed system. Expected
outcome: PASS

The project has one building segment with two zones. Case 5:Project is in climate zone 5A and
HVAC_GEN-21 HVAC_GEN-21-e contains baseline system 5 with 5000 cfm of supply air and 75% outdoor air. The largest exhaust pass rule19-21.json
source is less than 75% of the design outdoor airflow. Expected outcome: PASS

The project has one building segment with two zones. Case 6:Project is in climate zone 5A and
contains baseline system 5 with 5000 cfm of supply air and 75% outdoor air. The proposed system

| - | =< |- P . . . . . . -21.j
HVAC_GEN-21 HVAC_GEN-21-f has dehumidification that employs energy recovery in series with the cooling coil. Expected pass rule19-21.json
outcome: PASS
The project has one building segment with one zone. Case 8:Project is in climate zone 5A and
) ) . ) o ;
HVAC_GEN-21 HVAC_GEN-21-g contains baseline system 3 with 5000 cfm of supply air and 75% outdoor air. System serves a R rule19-21.ison

kitchen type space indicating that exception 3 may be applicable. Expected outcome:
UNDETERMINED

The project has one building segment with two zones. Case 9:Project is in climate zone 5A and
contains baseline system 5 with 5000 cfm of supply air and 75% outdoor air. The proposed HVAC
HVAC_GEN-21 HVAC_GEN-21-h  system contains more than one exhaust fan, and the largest exhaust source could be less than undetermined rule19-21.json
75% of the design outdoor airflow, but it cannot be determined if exception 6 is applicable.
Expected outcome: UNDETERMINED

The project has one building segment with two zones. Case 10:Project is in climate zone 5A and
HVAC_GEN-21 HVAC_GEN-21-i  contains baseline system 7 with 5000 cfm of supply air and 69% outdoor air. Energy recovery is pass rule19-21.json
correctly not modeled for the system. Expected outcome: PASS

The project has one building segment with two zones. Case 11:Project is in climate zone 5A and
contains baseline system 7 with 5000 cfm of supply air and 75% outdoor air. Energy recovery is
incorrectly not modeled for the system and not all space types have been defined so applicability
of exceptions 2 and 3 cannot be determined. Expected outcome: FAIL

HVAC_GEN-21 HVAC_GEN-21-j fail rule19-21.json




Rule Unit Tests

Expected Rule

Rule ID Outcome

Rule Unit Test ID Rule Unit Test JSON

Test_Description

The project has one building segment with two zones. Case 12: Project is in climate zone 5A and

HVAC_GEN-21 HVAC_GEN-21-k  contains baseline system 7 with 5000 cfm of supply air and 75% outdoor air. Energy recovery is fail rule19-21.json
incorrectly not modeled for the system. Expected outcome: FAIL
The project has one building segment with one zone. Baseline system type 11 correctly modeled

HVAC_GEN-22 HVAC_GEN-22-a  with "WHEN MINIMUM OUTSIDE AIR" energy recovery operations to allow bypass for economizer pass rule19-22.json
control. Expected outcome: PASS
The project has one building segment with one zone. Baseline system type 11 incorrectly modeled

HVAC_GEN-22 HVAC_GEN-22-b  with "WHEN FANS ON" energy recovery operations, preventing bypass for economizer control. fail rule19-22.json
Expected outcome: FAIL
The project has one building segment with one zone and one space. An office space type is

HVAC_GEN-23 HVAC_GEN-23-a defined and the lighting, occupancy, and infiltration schedules line up with design days as pass rule19-23.json
expected. Expected outcome: PASS
The project has one building segment with one zone and one space. A retail space type is defined

HVAC_GEN-23 HVAC_GEN-23-b  and the lighting, occupancy, and infiltration schedules line up with design days as expected. pass rule19-23.json
Expected outcome: PASS
The project has one building segment with one zone and one space. An office space type is

HVAC_GEN-23 HVAC_GEN-23-c  defined and but the lighting schedule did not line up with cooling design days as expected. fail rule19-23.json
Expected outcome: FAIL
The project has one building segment with one zone and one space. A retail space type is defined

HVAC_GEN-23 HVAC_GEN-23-d and but the lighting schedule did not line up with cooling design days as expected. Expected fail rule19-23.json
outcome: FAIL
The project has one building segment with one zone and one space. An office space type is

HVAC_GEN-23 HVAC_GEN-23-e defined and but the occupancy schedule did not line up with cooling design days as expected. fail rule19-23.json
Expected outcome: FAIL
The project has one building segment with one zone and one space. An office space type is

HVAC_GEN-23 HVAC_GEN-23-f defined and but the infiltration schedule did not line up with cooling design days as expected. fail rule19-23.json
Expected outcome: FAIL
The project has one building segment with one zone. Project consists of a single-zone hot

HVAC_GEN-24 HVAC_GEN-24-a water/chilled water VAV HVAC system with a mmmum ou?door alrflgw requirement of 100 cfm. pass rule19-24.ison
The HVAC fan system correctly operates continuously during occupied hours. Expected outcome: e 1ocs.ls0n
PASS
The project has one building segment with one zone. Project consists of a single-zone hot

HVAC_GEN-24 HVAC_GEN-24-b water/hot water VAV HVAC system with a mmnmum outdoor_alrﬂow reqwrenjent_ of 100 cfm. The fail rule19-24.ison
HVAC fan system incorrectly cycles on and off during occupied hours to maintain temperature e '>cs.lson
setpoints, but not outdoor airflow requirements. Expected outcome: FAIL
The project has one building segment with one zone. Project consists of a packaged single-zone

HVAC_GEN-24 HVAC_GEN-24-c HVAC system with ng mmnmum outdoor alrflovy reguwement. The HVAQ fan system correctly - pass rule19-24.ison
cycles on and off during occupied hours to maintain temperature setpoints. Expected outcome: fulel9-22.json
PASS
The project has one building segment with one zone. Project consists of a packaged single-zone

HVAC_GEN-24 HVAC_GEN-24-d HVAQ systemlwnh no m|n|mum outdoor airflow requwement.l The HVAQ fan system is set to fail rule19-24.ison
remain off during occupied hours. Under the current rule definition, this is a failed outcome. flefocs.fson
Expected outcome: FAIL
The project has one building segment with two zones. Project contains baseline system 11 with a

HVAC_GEN-25 HVAC_GEN-25-a  minimum outdoor airflow requirement of 100 cfm. The HVAC fan system correctly operates pass rule19-25.json
continuously during occupied hours. Expected outcome: PASS
The project has one building segment with two zones. Project contains baseline system 11 with a

HVAC_GEN-25 HVAC_GEN-25-b mlnlmgm outdoqr airflow requlrgmept of 100 cfm. The HYAC fan system mcorfectly cyclgs on and fail rule19-25.ison
off during occupied hours to maintain temperature setpoints, but not outdoor airflow requirements. e s-2ojson
Expected outcome: FAIL
The project has one building segment with one zone. Project contains baseline system 7 with no

HVAC_GEN-25 HVAC_GEN-25-c  minimum outdoor airflow requirement. The HVAC fan system correctly cycles on and off during pass rule19-25.json
occupied hours to maintain temperature setpoints. Expected outcome: PASS
The project has one building segment with one zone. Project contains baseline system 3 with no

HVAC_GEN-25 HVAC_GEN-25-d  minimum outdoor airflow requirement. The HVAC fan system is set to remain off during occupied fail rule19-25.json
hours. Under the current rule definition, this is a failed outcome. Expected outcome: FAIL
The project has one building segment with two zones. Project consists of a hot water/chilled water
VAV HVAC system serving a healthcare facility operating room with 100 CFM minimum outdoor air )

| = | =20~ : . . . . -£0.

HVAC_GEN-26 HVAC_GEN-26-a requirement. Fan system is correctly set to CONTINUOUS operation during unoccupied hours. pass nle19-26 json
Expected outcome: PASS
The project has one building segment with one zone. Project consists of a single-zone hot

HVAC_GEN-26 HVAC_GEN-26-b wgtgr/chllled water YAV H_VAC system serving an animal health facility room with .100 CFM ' fail rule19-26.ison
minimum outdoor air requirement. Fan system is incorrectly set to KEEP OFF during unoccupied fule=-20.son
hours. Expected outcome: FAIL
The project has one building segment with two zones. Project consists of a baseline System 7
serving a healthcare facility operating room with 100 CFM minimum outdoor air requirement. Fan )

— = — el H i i f . ruleiy-27.json

HVAC_GEN-27 HVAC_GEN-27-a system is correctly set to CONTINUOUS operation during unoccupied hours. Expected outcome: pass nle19-27.json

PASS




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

The project has one building segment with one zone. Project consists of a baseline System 11
HVAC_GEN-27 HVAC_GEN-27-b  serving an animal health facility room with 100 CFM minimum outdoor air requirement. Fan system fail rule19-27.json
is incorrectly set to KEEP OFF during unoccupied hours. Expected outcome: FAIL

The project has one building segment with one zone. Project does not have spaces with health
HVAC_GEN-28 HVAC_GEN-28-a and safety mandated minimum ventilation requirements. HVAC fans correctly cycle on and off to pass rule19-28.json
maintain temperature setpoint during unoccupied hours. Expected outcome: PASS

The project has one building segment with two zones. Project does not have spaces with health
HVAC_GEN-28 HVAC_GEN-28-b and safety mandated minimum ventilation requirements. HVAC fans incorrectly stay off during fail rule19-28.json
unoccupied hours. Expected outcome: FAIL

The project has one building segment with one zone. Project does not have spaces with health
HVAC_GEN-29 HVAC_GEN-29-a and safety mandated minimum ventilation requirements. HVAC fans correctly cycle on and off to pass rule19-29.json
maintain temperature setpoint during unoccupied hours. Expected outcome: PASS

Project does not have spaces with health and safety mandated minimum ventilation requirements.

HVAC_GEN-29  HVAC_GEN-29-b  L1/a¢ fans incorrectly stay off during unoccupied hours. Expected outcome: FAIL

fail rule19-29.json

The project has one building segment with one zone. Building correctly has peak conditions on

HVAC_GEN-3 HVAC_GEN-3-a  design days set to 99.6% for heating and 1% dry-bulb and wetbulb for cooling. Expected result is undetermined rule19-3.json
undetermined
The project has one building segment with one zone. Building incorrectly has peak conditions on

HVAC_GEN-3 HVAC_GEN-3-b  design days set to 99.0% for heating and 0.4% dry-bulb and wetbulb for cooling. Expected resultis  undetermined rule19-3.json
undetermined

The project has one building segment with two zones. Baseline HVAC system is System 6 and
HVAC_GEN-30 HVAC_GEN-30-a requires a manual check to see that the terminal-unit fan and reheat coil are being energized to undetermined rule19-30.json
meet the heating set point during occupied hours Expected outcome: UNDETERMINED

The project has one building segment with two zones. Baseline HVAC system is System 8 and
HVAC_GEN-30 HVAC_GEN-30-b requires a manual check to see that the terminal-unit fan and reheat coil are being energized to undetermined rule19-30.json
meet the heating set point during occupied hours Expected outcome: UNDETERMINED

The project has one building segment with one zone. Baseline HVAC system does not have an air

HVAC_GEN-30  HVAC_GEN-30-c loop and this rule does not apply Expected outcome: NOT_APPLICABLE

not_applicable rule19-30.json

The project has one building segment with one zone. Project contains a computer room served by

HVAC_GEN-31 HVAC_GEN-31-a a packaged terminal heat pump system. HVAC fans correctly operate continuously during pass rule19-31.json
unoccupied hours. Expected outcome: PASS
The project has one building segment with one zone. Project contains a computer room served by

HVAC_GEN-31 HVAC_GEN-31-b  a packaged terminal heat pump system. HVAC fans correctly operate continuously during fail rule19-31.json
unoccupied hours. Expected outcome: FAIL
The project has one building segment with one zone. Project contains a computer room served by

HVAC_GEN-32 HVAC_GEN-32-a a baseline system 2. HVAC fans correctly operate continuously during unoccupied hours. pass rule19-32.json
Expected outcome: PASS
The project has one building segment with one zone. Project contains a computer room served by

HVAC_GEN-32 HVAC_GEN-32-b  a baseline system 2. HVAC fans incorrectly cycle on and off during unoccupied hours. Expected fail rule19-32.json
outcome: FAIL
The project has one building segment with one zone. Project contains a NONE cooling system

HVAC_GEN-33 HVAC_GEN-33-a type served by a baseline system 1. The cooling system type is correctly modeled. Expected undetermined rule19-33.json
outcome: UNDETERMINED
The project has one building segment with one zone. Project contains a NONE heating system

HVAC_GEN-33 HVAC_GEN-33-b type served by a baseline system 1. The heating system type is correctly modeled. Expected undetermined rule19-33.json
outcome: UNDETERMINED

The project has one building segment with one zone. Project contains the DIRECT_EXPANSION
HVAC_GEN-33 HVAC_GEN-33-c  cooling system type served by a baseline system 1. The heating and cooling system types are left  not_applicable rule19-33.json
as they are. Expected outcome: NOT_APPLICABLE

The project has one building segment with one zone. Project contains a NONE cooling system

HVAC_GEN-34  HVAC_GEN-34-a type and a 5000 ft2 floor area served by baseline system 1. Expected outcome: UNDETERMINED

undetermined rule19-34.json

The project has one building segment with one zone. Project contains a 5000 ft2 floor area served not_applicable rule19-34.ison
by baseline system 1. Expected outcome: NOT_APPLICABLE - fule 1S-od.json
The project has one building segment with two zones. Project is in climate zone 5A and contains
system 7 with 2 zones. All spaces served by the system are defined as lab. 5,000 cfm of

HVAC_GEN-34 HVAC_GEN-34-b

_GEN- _GEN-35- -~ . A ) i rule19-35 json
HVAC_GEN-35 HVAC_GEN-35-a aggregated minimum outdoor air flow for the baseline system, and 4,000 cfm in the proposed. undetermined rule19-35.json
Expected outcome: UNDETERMINED
The project has one building segment with two zones. Project is in climate zone 4A and contains
HVAC_GEN-35 HVAC_GEN-35-b system 7 with 2 zones. The only defined space type for spaces served by the system is lab, but not undetermined rule19-35.ison

all space types are defined. 5,000 cfm of aggregated minimum outdoor air flow for the baseline
system, and 4,000 cfm in the proposed. Expected outcome: UNDETERMINED




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

The project has one building segment with two zones. Project is in climate zone 5A and contains
system 5 with 2 zones. None of the spaces served by the system have space types defined. 5,000

| - | =90~ .. . . . i -35.
HVAC_GEN-35 HVAC_GEN-35-c cfm of aggregated minimum outdoor air flow for the baseline system, and 4,000 cfm in the undetermined rule19-35json
proposed. Expected outcome: UNDETERMINED
The project has one building segment with two zones. Project is in climate zone 4A and contains
system 5 with 2 zones. There are spaces served by the system with non-lab space types defined. . .
A - X -35- i . ) ) L -35.
AAE @2V ES G N ol 5,000 cfm of aggregated minimum outdoor air flow for the baseline system, and 4,000 cfm in the pesarpleale nlle19-35 son
proposed. Expected outcome: NOT_APPLICABLE
The project has one building segment with two zones. Baseline system 7 with air capacity > 5,000
HVAC_GEN-36 HVAC_GEN-36-a CFM and a minimum supply air ratio greater than 70% has an ERV greater than 50% enthalpy undetermined rule19-36.json
recovery ratio Expected outcome: UNDETERMINED
The project has one building segment with two zones. Baseline system 7 did not have ERV . .
_ - _ -30- . = rule19-55.json
HVAC_GEN-36 HVAC_GEN-36-b Expected outcome: NOT APPLICABLE not_applicable rule19-36.json
HVAC_GEN-4 HVAC_GEN-4-a  The project has one building segment with two zones. Expected outcome: PASS pass rule19-4.json
HVAC_GEN-4 HVAC_GEN-4-b  The project has one building segment with two zones. Expected outcome: FAIL fail rule19-4.json
HVAC_GEN-4 HVAC_GEN-4-c  The project has one building segment with two zones. Expected outcome: NA not_applicable rule19-4.json
HVAC_GEN-4 HVAC_GEN-4-d  The project has one building segment with two zones. Expected outcome: undetermined undetermined rule19-4.json
The project has one building segment with one zone. System 3 with coincident_unmet_load_hours e
HVAC_GEN-5  HVAC_GEN-5-a | o than 300 hrs.Expected outcome: PASS pass rule19-5son
The project has one building segment with one zone. System 3 with the sum of
HVAC_GEN-5 HVAC_GEN-5-b  unmet_load_hours_heating and unmet_load_hours_cooling less than 300 hrs.Expected outcome: pass rule19-5.json
PASS
i e The project has one building segment with one zone. System 3 with coincident_unmet_load_hours . e
HVAC_GEN-5 HVAC_GEN-5-c greater than 300 hrs.Expected outcome: FAIL fail rule19-5son
L ey The project has one building segment with one zone. System 3 with unmet_load_hours_cooling . R
e @2 ket (Sl greater than 600 hrs. Expected outcome: FAIL Ll R
] A The project has one building segment with one zone. System 3 with coincident_unmet_load_hours A
HVAC_GEN-6 HVAC_GEN-6-a less than 300 hrs. Expected outcome: PASS pass rule19-6.json
The project has one building segment with one zone. System 3 with the sum of
HVAC_GEN-6 HVAC_GEN-6-b  unmet_load_hours_heating and unmet_load_hours_cooling less than 300 hrs. Expected outcome: pass rule19-6.json
PASS
] A The project has one building segment with one zone. System 3 with coincident_unmet_load_hours . A
HVAC_GEN-6 HVAC_GEN-6-c greater than 300 hrs. Expected outcome: FAIL fail rle19-6.son
L A The project has one building segment with one zone. System 3 with unmet_load_hours_cooling . A
Ae G2t Sl greater than 600 hrs. Expected outcome: FAIL fai rule19-6.json
The project has one building segment with two zones. System 7 serving two zones that do not
HVAC_GEN-7 HVAC_GEN-7-a  have laboratory spaces where baseline and proposed outdoor air are identical. (Case 1) Expected pass rule19-7.json
outcome: PASS
The project has one building segment with two zones. System 7 serving two zones, one has a
HVAC_GEN-7 HVAC_GEN-7-b Iaborator‘y space and one is not defined, baseline and proposed outdoor air are identical. Expected pass rule19-7.ison
outcome: PASS fulelo-rson
(Case 2)
The project has one building segment with two zones. System 6 serving two zones, all space types
HVAC_GEN-7 HVAC_GEN-7-c  are undefined, baseline and proposed outdoor air are identical pass rule19-7.json
(Case 3)Expected outcome: PASS
The project has one building segment with two zones. System 6 serving two zones that do not
have laboratory spaces, one zone has Demand Control Ventilation controls, baseline outdoor air is . .
AN NCLEE greater than proposed outdoor air Expected outcome: FAIL = rule19-7.json
(Case 4)
The project has one building segment with two zones. System 6 serving two zones, one has a
laboratory space and one is not defined, one zone has Demand Control Ventilation controls, . )
HVAC_GEN-7 HVAC_GEN-7-e baseline outdoor air is greater than proposed outdoor air Expected outcome: FAIL fail nlle19-7.son
(Case 5)
The project has one building segment with two zones. System 7 serving two zones, one has a
laboratory space and one does not have a laboratory space, one zone has air distribution
HVAC_GEN-7 HVAC_GEN-7-f effectiveness greater than 1, baseline outdoor air is greater than proposed outdoor air. Expected undetermined rule19-7.json
outcome: undetermined
(Case 6)
The project has one building segment with two zones. System 7 serving two zones, one has a
laboratory space and one is not defined, one zone has air distribution effectiveness greater than 1, . .
HVAC_GEN-7 HVAC_GEN-7-9 | seline outdoor air is greater than proposed outdoor air. Expected outcome: undetermined undetermined rule19-7 json
(Case 7)
The project has one building segment with two zones. System 7 serving two zones, baseline
HVAC_GEN-7 HVAC_GEN-7-h  outdoor air is less than proposed outdoor air undetermined rule19-7.json
(Case 8). Expected outcome: undetermined
The project has one building segment with two zones. System 7 serving two zones that do not
HVAC_GEN-7 HVAC_GEN-7-i  have laboratory spaces, baseline outdoor air is greater than proposed outdoor air fail rule19-7.json

(Case 9). Expected outcome: FAIL




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

The project has one building segment with two zones. System 7 serving two zones where the
baseline and proposed minimum outside air is equal, but the outside airflow multiplier schedule is

AN HVAC_GEN-75  t identical. Expected outcome: FAIL = rule19-7.json
(Case 10)
The project has one building segment with two zones. System 7 serving two zones, one zone has
R X a laboratory space and one zone is not defined, baseline outdoor air is greater than proposed . o
HVAC_GEN-7 HVAC_GEN-7-k outdoor air. Expected outcome: FAIL fail rule19-7.json
(Case 11)
The project has one building segment with one zone. System 3 with CO2_ZONE ventilation control
HVAC_GEN-8 HVAC_GEN-8-a type, 3500 minimum outdoor airflows, and 150 occupants in the 1000 ft2 zone. Expected outcome: pass rule19-8.json
PASS
i o The project has one building segment with one zone. System 3 with NONE ventilation control type, . Y
HVAC_GEN-8  HVAC_GEN-8-b >4 minimum outdoor airflows, and 20 occupants in the 1000 ft2 zone. Expected outcome: FAIL fail fule19-8.son
HVAC_GEN-9 HVAC_GEN-9-a ISZ&?S%:;Z one building segment with one zone. System 9 without air economizer. Expected pass rule19-9.ison
] o The project has one building segment with one zone. System 9 with FIXED_FRACTION air o
HVAC_GEN-9 HVAC_GEN-9-b economizer. Expected outcome: PASS pass rule19-9.json
! ey The project has one building segment with one zone. System 9 with ENTHALPY air . T
RS @28 UG e economizer.PASS (Case 5). Expected outcome: FAIL Lzl rle19-9./s0n
The project has one building segment with two zones. A baseline system 7 with purchased hot
HVAC_HW-1 HVAC_HW-1-a  water in both the proposed and baseline model. This requires a manual check. EXPECTED: undetermined rule21-1.json
Undetermined
The project has one building segment with two zones. A baseline system 7 with a conventional
HVAC_HW-1 HVAC_HW-1-b boiler and not purchased hot water in both the proposed and baseline model. This does not apply.  not_applicable rule21-1.json
EXPECTED: not_applicable
The project has one building segment with two zones and two spaces. Baseline ruleset project
HVAC_HW-10 HVAC_HW-10-a  description has hot water plant with the hot water pump that serves a total of 100,000 ft2 floor pass rule21-10.json
area. The pump's speed control value is correctly set to FIXED_SPEED. Expected result: PASS
The project has one building segment with two zones and two spaces. Baseline ruleset project
description has hot water plant with the hot water pump that serves a total of 100,000 ft2 floor . .

_HVV- _AVW-10- \ i . rule21-10.json

A A B area. The pump's speed control value is incorrectly set to VARIABLE_SPEED. Expected result: Ll e
FAIL
The project has one building segment with one zone and one space. Baseline ruleset project
description has hot water plant with the hot water pump that serves a total of 140,000 ft2 floor .

_HVV- _HVW-10- \ : . rule21-10.json

HVAC_HW-10 HVAC_HW-10-c area. The pump's speed control value is correctly set to VARIABLE_SPEED. Expected result: pass rule21-10.json
PASS
The project has one building segment with one zone and one space. Baseline ruleset project

HVAC_HW-10 HVAC_HW-10-d  description has hot water plant with the hot water pump that serves a total of 140,000 ft2 floor fail rule21-10.json
area. The pump's speed control value is incorrectly set to FIXED_SPEED. Expected result: FAIL

HVAC_HW-10 HVAC_HW-10-¢ The perJ'ect has one building segment Wlth.tWO zonels and one space. Baseline ruleset project not_applicable rule21-10.ison
description system type 8 Expected result: Not Appicable ecl-19.Json
The project has one building segment with two zones. Baseline ruleset project description has .

_HW- . HW-11- . . ; -11.
G A e P2 system 7 with child loop value correctly set to null. Expected result: PASS pass rule21-11.js0n

The project has one building segment with two zones. Baseline ruleset project description has . )

_HW- . HW-11- . - : . ] . -11.

HVAC_HW-11 HVAC_HW-11-b system 7 with child loop incorrectly referencing to FluidLoop 2. Expected result: FAIL fail rule21-11 json
The project has one building segment with one zone. Baseline ruleset project description has .

_HW-  HW-11- . . ) -11.

A LAl G S system 12a with child loop value correctly set to null. Expected result: PASS pass nlle21-11.json
The project has one building segment with one zone. Baseline ruleset project description has . .

o - | - - . o . . . . rulec1-11.Json
HVAC_HW-11 HVAC_HW-11-d system 12a with child loop incorrectly referencing to FluidLoop 2. Expected result: FAIL fail rule21-11.json
HVAC_HW-11 HVAC_HW-11-¢ The project has one buﬂdmg segmenlt with one zone. Baseline ruleset project description has not_applicable rule21-11.ison

system 10. Expected result: Not Applicable fulec -11.Ison
The project has one building segment with two zones. Baseline ruleset project description has )

_HW- . HW-12- ] . . -12.
HVAC_HW-12 HVAC_HW-12-a system 7 with flow control and operation correctly. Expected result: PASS pass nlle21-12json
HVAC_HW-12 HVAC_HW-12-b The prolect'has one building segment with two zones. Bgsel!ne ruleset project descnpho.n has fail rule21-12.ison

system 7 with flow control specified correctly, and operation incorrectly. Expected result: FAIL ecl-1ejson
HVAC HW-12 HVAC HW-12-c The prOJect_has one building seg_mept with two zones. Bas_ellne ruleset project description has fail rule21-12 ison
- - system 7 with flow control specified incorrectly, and operation correctly. Expected result: FAIL ecl-1json

The project has one building segment with one zone. Baseline ruleset project description has )

_FVV- _FVV-T2- ; ; . rulez1-1z.json
LMACEENEIZ HMACELNEIZ system 1b with flow control and operation correctly. Expected result: PASS pass rule21-12 json
HVAC_HW-12 HVAC_HW-12-¢ The project has one building segment with one zone. Baseline ruleset project description has fail rule21-12.ison

system 1b with flow control specified correctly, and operation incorrectly. Expected result: FAIL




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

HVAC HW-12 HVAC HW-12-f The project has one building seglmenF with one zone. Basell_ne ruleset project description has fail rule21-12.ison
- - system 1b with flow control specified incorrectly, and operation correctly. Expected result: FAIL fulec-1s.son
HVAC HW-12 HVAC_HW-12-g The project has one building segmerlﬂ with one zone. Baseline ruleset project description has not_applicable rule21-12.ison
- - system 9. Expected result: Not Applicable - fulec-1slson
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-13 HVAC_HW-13-a  system 7 with heating design and control's minimum flow fraction correctly set to 0.25. Expected pass rule21-13.json
result: PASS
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-13 HVAC_HW-13-b  system 7 with heating design and control's minimum flow fraction incorrectly set to 0.30. Expected fail rule21-13.json
result: FAIL
The project has one building segment with one zone. Baseline ruleset project description has
HVAC_HW-13 HVAC_HW-13-c  system 3b with heating design and control's minimum flow fraction correctly set to 0.25. Expected pass rule21-13.json
result: PASS
The project has one building segment with one zone. Baseline ruleset project description has
HVAC_HW-13 HVAC_HW-13-d  system 3b with heating design and control's minimum flow fraction incorrectly set to 0.30. Expected fail rule21-13.json
result: FAIL
HVAC_HW-13 HVAC_HW-13-¢ The project has one building segment Wllth one zone. Baseline ruleset project description has not_applicable rule21-13.ison
system 11.1a. Expected result: Not Applicable ffes - Tu.I50n
The project has one building segment with two zones. Baseline ruleset project description has )

— - — - 1o i i i . - -
HVAC_HW-16 HVAC_HW-16-a system 7 correctly modeled with a single heating loop. Expected result: PASS pass fule21-16 json
HVAC HW-16 HVAC HW-16-b The prolegt has one building segment with two zones.‘Basellne ruleset project description has fail rule21-16.ison

- - system 7 incorrectly modeled with more than one heating loop. Expected result: FAIL fulec1-10.son

The project has one building segment with two zones. Baseline ruleset project description has .

— - — - i i i : = )

HVAC_HW-16 HVAC_HW-16-c system 5b correctly modeled with a single heating loop. Expected result: PASS pass fule21-16.json
The project has one building segment with two zones. Baseline ruleset project description has . .

_HW- . HW-16- ) ) . . -16.
HVAC_HW-16 HVAC_HW-16d system 5b incorrectly modeled with more than one heating loop. Expected result: FAIL fai rule21-16 json
HVAC_HW-16 HVAC_HW-16-¢ The project has one building s.egment \A{|th one zone. Baseline ruleset project description has not_applicable rule21-16.ison

system 11.1. Expected result: Not Applicable fulec1-10.son
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-a  system 7 with < 300 kBtu/hr, has AFUE equal to 80% as per Tables G3.5.6. Expected result: pass rule21-17.json
PASS
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-b  system 7 with < 300 kBtu/hr, has AFUE equal to 80% as per Tables G3.5.6, BUT efficiency_metric fail rule21-17.json
is incorrect. Expected result: FAIL
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-c  system 7 with < 300 kBtu/hr, AFUE does not equal 80% as per Tables G3.5.6. Expected result: fail rule21-17.json
FAIL
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-d  system 7 with greater than 300 kBtu/hr but less than 2,500 kBtu/hr, has thermal efficiency equal to pass rule21-17.json
75% as per Tables G3.5.6. Expected result: PASS
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-e  system 7 with greater than 300 kBtu/hr but less than 2,500 kBtu/hr, has thermal efficiency equal to fail rule21-17.json
75% as per Tables G3.5.6, BUT efficiency_metric incorrect. Expected result: FAIL
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-f  system 7 with greater than 300 kBtu/hr but less than 2,500 kBtu/hr, thermal efficiency does not fail rule21-17.json
equal 75% as per Tables G3.5.6. Expected result: FAIL
The project has one building segment with one zone. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-g  system 12a with greater than 2,500 kBtu/hr, has combustion efficiency equal to 80% as per Tables pass rule21-17.json
G3.5.6. Expected result: PASS
The project has one building segment with one zone. Baseline ruleset project description has
HVAC_HW-17 HVAC_HW-17-h  system 12a with greater than 2,500 kBtu/hr, has combustion efficiency equal to 80% as per Tables fail rule21-17.json
G3.5.6, BUT efficiency_metric incorrect. Expected result: FAIL
HVAC_HW-17 HVAC_HW-17-i The project has one buﬂdlng.segment WIth one zone. Baseline ruleset project description has not_applicable rule21-17.ison
system 12b. Expected result: Not Applicable ulec-17.Ison
HVAC_HW-18 HVAC_HW-18-a The prgject has one building segment with two zones. System 7 is correctly modeled with a natural pass rule21-18.ison
gas boiler. Expected result: PASS flee -10.1500
HVAC_HW-18 HVAC_HW-18-b Th_e project has one bu.lldlng segment with two zones. System 7 is incorrectly modeld an electric fail rule21-18.ison
boiler. Expected result: FAIL ulec-18.Json
HVAC_HW-18 HVAC_HW-18-c The project h_as one building segment with tw? zones. A purchased hot water system does not not_applicable rule21-18.ison
have an applicable fuel type. Expected result: Not Applicable ruecl-1e.Json
HVAC_HW-18 HVAC_HW-18-d The project has.one buﬂdlng segment with two zones. System 7 is modeld a propane boiler. e rule21-18.ison
Expected result: Undetermined ulec-18.Json
HVAC_HW-18 HVAC_HW-18-¢ The prgject has one building segment with one zone. System 1 is correctly modeled with a natural pass rule21-18.ison
gas boiler. Expected result: PASS flec -10.1500
HVAC_HW-18 HVAC_HW-18-f Th_e project has one bu.lldlng segment with one zone. System 1 is incorrectly modeld an electric fail rule21-18.ison
boiler. Expected result: FAIL ulec-18.Json
HVAC_HW-18 HVAC_HW-18-g  The project has one building segment with one zone. System 1c Expected Result: Not Applicable not_applicable rule21-18.json




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

The project has one building segment with two zones. A baseline system 7 with purchased hot
HVAC_HW-2 HVAC_HW-2-a  water in both the proposed and baseline model. This requires a manual check. EXPECTED: undetermined rule21-2.json
Undetermined

The project has one building segment with two zones. A baseline system 7 with a conventional
HVAC_HW-2 HVAC_HW-2-b boiler and not purchased hot water in both the proposed and baseline model. This does not apply.  not_applicable rule21-2.json
EXPECTED: not_applicable
The project has one building segment with two zones. Space conditioning is provided by system
HVAC_HW-3 HVAC_HW-3-a  type 7 with boiler. The baseline building's hot water system's sizing is based on coincident loads. pass rule21-3.json
Expected result: PASS
The project has one building segment with two zones. Space conditioning is provided by system
HVAC_HW-3 HVAC_HW-3-b  type 7 with boiler. The baseline building's hot water system's sizing is NOT based on coincident fail rule21-3.json
loads. Expected result: FAIL
The project has one building segment with two zones. Space conditioning is provided by system
HVAC_HW-3 HVAC_HW-3-c  type 5 with boiler. The baseline building's hot water system's sizing is based on coincident loads. pass rule21-3.json
Expected result: PASS
The project has one building segment with two zones. Space conditioning is provided by system
HVAC_HW-3 HVAC_HW-3-d type 5 with boiler. The baseline building's hot water system's sizing is NOT based on coincident fail rule21-3.json
loads. Expected result: FAIL
The project has one building segment with one zone. Space conditioning is provided by system

HVAC_HW-3 HVAC_HW-3-e type 2. Expected result: UNDETERMINED not_applicable rule21-3.json
NAC MW HVAC s 112 ORI 00 Dldng s i o Tres Space onclig BRSO pase niapttison
HVACHIV4 - HVAC -4 e ncorey modeled win a orcetaratbaer. Expeciod resct PAIL i iEeE
WACHWA  HVAC o |1 PIECies o bldng seqr i ons s, Spsce contling PGSO N SSET  pase mispttison
A KW HUAC_HWq  [SETISCLIE e bldog st vl e Spscs cordonn s v SSn  f ispraien
HVAC_HW-4 HVAC_HW-4-¢ The project has one building segment with one zone. Space conditioning is provided by system not_applicable rule21-4. ison

type 3 with no hot water loops. Expected result: NOT APPLICABLE

The project has one building segment with two zones and two spaces. Building is 12,000 ft2, has
HVAC_HW-5 HVAC_HW-5-a baseline system type 7 and is correctly modeled with a hot water Loop with a single boiler. pass rule21-5.json
Expected result: PASS

The project has one building segment with two zones and two spaces. Building is 12,000 ft2, has

HVAC_HW-5 HVAC_HW-5-b baseline system type 7 and is incorrectly modeled with a hot water Loop with two boilers. Expected fail rule21-5.json
result: FAIL
The project has one building segment with one zone and one space. Building is 24,000 ft2, has

HVAC_HW-5 HVAC_HW-5-c baseline system type 12 and is correctly modeled with a hot water Loop with two equally sized pass rule21-5.json

boiler(s). Expected result: PASS
The project has one building segment with one zone and one space. Building is 24,000 ft2, has
HVAC_HW-5 HVAC_HW-5-d baseline system type 12 and is incorrectly modeled with a hot water Loop with two unequally sized fail rule21-5.json
boiler(s). Expected result: FAIL
The project has one building segment with one zone and one space. Building is 24,000 ft2, has
HVAC_HW-5 HVAC_HW-5-e baseline system type 12 and is incorrectly modeled with a hot water Loop with one boiler. fail rule21-5.json
Expected result: FAIL
The project has one building segment with one zone and one space. Building is 24,000 ft2, has
baseline system type 4. Expected result: Not Applicable
The project has one building segment with two zones and two spaces. Baseline ruleset project
HVAC_HW-6 HVAC_HW-6-a  description has utilizes system 7 with two boilers staged based on load. Boiler 1 is staged before pass rule21-6.json
Boiler 2. Expected result: PASS
The project has one building segment with two zones and two spaces. Baseline ruleset project
HVAC_HW-6 HVAC_HW-6-b description has utilizes system 7 with two boilers staged based on load. Boiler 2 is staged before pass rule21-6.json
Boiler 1. Expected result: PASS

HVAC_HW-5 HVAC_HW-5-f not_applicable rule21-5.json

The project has one building segment with two zones. Baseline ruleset project description has

AR W utilizes system 7 with two boilers is not staged based on load. Expected result: FAIL

fail rule21-6.json

The project has one building segment with one zone and two spaces. Baseline ruleset project

HVAC_HW-6 HVAC_HW-6-d description has utilizes system 1 with two boilers staged based on load. Boiler 1 is staged before pass rule21-6.json
Boiler 2. Expected result: PASS
The project has one building segment with one zone and two spaces. Baseline ruleset project

HVAC_HW-6 HVAC_HW-6-e  description has utilizes system 1 with two boilers staged based on load. Boiler 2 is staged before pass rule21-6.json
Boiler 1. Expected result: PASS

The project has one building segment with one zone. Baseline ruleset project description has

HVAC_HW-6 HVAC_HW-6-f utilizes system 1 with two boilers is not staged based on load. Expected result: FAIL fail nlle21-6.s0n
HVAC_HW-6 HVAC_HW-6-g The project has one building segment with two zones. Baseline ruleset project description has not_applicable rule21-6.ison

utilizes system 6. Expected result: NOT APPLICABLE

The project has one building segment with two zones. Baseline ruleset project description utilizes
HVAC_HW-7 HVAC_HW-7-a  system 7 with supply and return temperatures correctly set to 180 F and 130 F respectively. pass rule21-7.json
Expected result: PASS




Rule Unit Tests

Expected Rule

Rule ID Rule Unit Test ID Test_Description Rule Unit Test JSON
Outcome
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-7 HVAC_HW-7-b utilizes system 7 with supply and return temperatures incorrectly set to 200 F and correctly set to fail rule21-7.json
130 F respectively. Expected result: FAIL
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-7 HVAC_HW-7-c utilizes system 7 with supply and return temperatures correctly set to 180 F and inccorectly to 150 fail rule21-7.json
F respectively. Expected result: FAIL
The project has one building segment with two zones. Baseline ruleset project description utilizes
HVAC_HW-7 HVAC_HW-7-d system 5 with supply and return temperatures correctly set to 180 F and 130 F respectively. pass rule21-7.json
Expected result: PASS
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-7 HVAC_HW-7-e utilizes system 5 with supply and return temperatures incorrectly set to 200 F and correctly set to fail rule21-7.json
130 F respectively. Expected result: FAIL
The project has one building segment with two zones. Baseline ruleset project description has
HVAC_HW-7 HVAC_HW-7-f utilizes system 5 with supply and return temperatures correctly set to 180 F and inccorectly to 150 fail rule21-7.json
F respectively. Expected result: FAIL
2 . The project has one building segment with two zones. Baseline ruleset project description has . ey
HVAC_HW-7 HVAC_HW-7-g utilizes system 5b. Expected result: Not Applicable not_applicable rule21-7.json
The project has one building segment with two zones. Baseline System 7's boiler has outdoor air
] L temperature based supply temperature reset. Hot water temperatures are at 150 F when Y
AIAAE L ARG e 2 temperature are high, and 180 F when they are low. High outdoor air temperature set to 50F and pass nlle21-6.s0n
low outdoor air temperature set to 20 F. Expected Result: Pass
The project has one building segment with two zones. Baseline System 5's boiler has outdoor air
: o temperature based supply temperature reset. Hot water temperatures are at 150 F when o
HVAC_HW-8 HVAC_HW-8-b temperature are high, and 180 F when they are low. High outdoor air temperature set to 50F and pass rule21-8 json
low outdoor air temperature set to 20 F. Expected Result: Pass
The project has one building segment with two zones. Baseline System 7's boiler has outdoor air
] y temperature based supply temperature reset. Hot water temperatures are at 160 F when . A
A Tk B temperature are high, and 190 F when they are low. High outdoor air temperature set to 50F and fai rule21-8 json
low outdoor air temperature set to 20 F. Expected Result: Fail
The project has one building segment with two zones. Baseline System 5's boiler has outdoor air
: Y temperature based supply temperature reset. Hot water temperatures are at 160 F when . a
HVAC_HW-8 HVAC_HW-8-d temperature are high, and 190 F when they are low. High outdoor air temperature set to 50F and fail rule21-8.json
low outdoor air temperature set to 20 F. Expected Result: Fail
y o The project has one building segment with two zones. Baseline ruleset project description utilizes Y
AN e sk system 7 with total pump power per flow rate correctly set to 19 W/gpm. Expected result: PASS pass rule21-9.json
] o The project has one building segment with two zones. Baseline ruleset project description utilizes . Y
HVAC_HW-9 HVAC_HW-9-b system 7 with total pump power per flow rate incorrectly set to 21 W/gpm. Expected result: FAIL fail rule21-9.json
L ey The project has one building segment with one zone. Baseline ruleset project description utilizes &
AAE A UG e system 1a with total pump power per flow rate correctly set to 19 W/gpm. Expected result: PASS pass R
g Y The project has one building segment with one zone. Baseline ruleset project description utilizes . Y
HVAC_HW-9 HVAC_HW-9-d system 1a with total pump power per flow rate incorrectly set to 21 W/gpm. Expected result: FAIL fail nlle21-9.js0n
y o The project has one building segment with one zone. Baseline ruleset project description utilizes . Y
HVAC_HW-9 HVAC_HW-9-e system 1b. Expected result: Not Applicable not_applicable rule21-9.json
: oy The project has one building segment with two zones. HVAC system type 7. It is correctly oy
HVAC_CHW-1 HVAC_CHW-1-a modeled with a chilled water Loop design supply temperature. Expected result: PASS pass rule22-1.json
] L The project has one building segment with two zones. HVAC system type 7. It is correctly . T
A Bl NG (Bl modeled with a chilled water Loop design supply temperature. Expected result: FAIL Lzl nle22-1.is0n
. >y The project has one building segment with two zones. HVAC system type 7b. It is correctly oy
HVAC_CHW-1 HVAC_CHW-1-c modeled with a chilled water Loop design supply temperature. Expected result: PASS pass rule22-1.json
. Lo The project has one building segment with two zones. HVAC system type 7b. It is correctly . LA
VG G (Sl modeled with a chilled water Loop design supply temperature. Expected result: FAIL = rule22-1.json
: . The project has one building segment with one zone. HVAC system type 1 and no chilled water . oy
HVAC_CHW-1 HVAC_CHW-1-e loop. Expected result: Not Applicable not_applicable rule22-1.json
The project has one building segment with two zones. HVAC is system type 7 and is correctly
HVAC_CHW-10 HVAC_CHW-10-a modeled with the pump speed_control FIXED_SPEED for chilled water loop cooling capacity less pass rule22-10.json
than 300 tons. Expected result: PASS
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly
HVAC_CHW-10 HVAC_CHW-10-b modeled with the pump speed_control VARIABLE_SPEED for chilled water loop cooling capacity fail rule22-10.json
less than 300 tons. Expected result: FAIL
The project has one building segment with one zone. HVAC is system type 12 and is correctly
HVAC_CHW-10 HVAC_CHW-10-c modeled with the pump speed_control VARIABLE_SPEED for chilled water loop cooling capacity pass rule22-10.json
greater than 300 tons. Expected result: PASS




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule
Outcome

Rule Unit Test JSON

The project has one building segment with one zone. HVAC is system type 12 and is incorrectly

HVAC_CHW-10 HVAC_CHW-10-d modeled with the pump speed_control FIXED_SPEED for chilled water loop cooling capacity fail rule22-10.json
greater than 300 tons. Expected result: FAIL

HVAC CHW-10 HVAC CHW-10-e The prolectl has one building segment with two zones. HVAC _|s system type 7 and is incorrectly not_applicable rule22-10.ison

- - modeled without a secondary loop. Expected result: Not Applicable - fuless10.0son

The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-10 HVAC_CHW-10-f modeled with the pump speed_control and chilled water loop cooling capacity greater than 300 not_applicable rule22-10.json
tons. Expected result: Not Applicable
The project has one building segment with two zones. HVAC is system type 7 and is correctly

HVAC_CHW-11 HVAC_CHW-11-a modeled with the secondary chilled water pump power per flow rate of 13 W/GPM. Expected pass rule22-11.json
result: PASS
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-11 HVAC_CHW-11-b modeled with the secondary chilled water pump power per flow rate of 15 W/GPM. Expected fail rule22-11.json
result: FAIL
The project has one building segment with one zone. HVAC is system type 13 and is correctly

HVAC_CHW-11 HVAC_CHW-11-c modeled with the secondary chilled water pump power per flow rate of 13 W/GPM. Expected pass rule22-11.json
result: PASS
The project has one building segment with one zone. HVAC is system type 13 and is incorrectly

HVAC_CHW-11 HVAC_CHW-11-d modeled with the secondary chilled water pump power per flow rate of 15 W/GPM. Expected fail rule22-11.json
result: FAIL

HVAC CHW-11 HVAC CHW-11-6 The project has one building segment WIFh one zone. HVAC is system type 10 with no chilled not_applicable rule22-11.ison

- - water system. Expected result: Not Applicable - fulece 11.Ison

The project has one building segment with two zones. HVAC system type 7 and correctly has )

A - A -12- o L . -12.
HVAC_CHW-12 HVAC_CHW-12-a exactly 1 heat rejection and 1 heat rejection loop. Expected result: PASS pass nle22-12.json
HVAC_CHW-12  HVAC_CHW-12-b The prQJecF has one buﬂdmg segment with two zones. HVAC system type 7 and incorrectly has 1 fail rule22-12.ison

heat rejection and 2 heat rejection loops. Expected result: FAIL flecs Tolson
HVAC CHW-12 HVAC CHW-12-c The pr(l)Jeclt has one bU|Id|ng‘seg-ment with two zones. HVAC system type 7 and incorrectly has 2 fail rule22-12.ison
- - heat rejections and 1 heat rejection loop. Expected result: FAIL fuless1olson
HVAC_CHW-12  HVAC_CHW-12-d The prQJecF has one buﬂdmg_seg_ment with two zones. HVAC system type 7 and incorrectly has 2 fail rule22-12.ison
heat rejections and 2 heat rejection loops. Expected result: FAIL flecs Tolson
HVAC_CHW-12  HVAC_CHW-12-6 The project has one t?undmg segment with two zones. System 7 but does not have a heat rejection not_applicable rule22-12.ison
loop. Expected result: Not Applicable fuless1olson
HVAC_CHW-13  HVAC_CHW-13-a The project has one building segment with two zones. System 7 cooling tower utilizes an axial fan pass rule22-13.ison
type. Expected result: PASS fless Tu.Is0n
HVAC_CHW-13  HVAC_CHW-13-b Th-e project has one building s.e-gment with two zones. System 7 cooling tower does not utilize an fail rule22-13.ison
axial fan type. Expected result: FAIL fulecs-15Js0n
HVAC_CHW-13  HVAC_CHW-13-c The prolect has_one building segment with two zon_es. System 7 cooling tower is not connected to not_applicable rule22-13.ison
a valid condensing loop. Expected result: Not Applicable fless Tu.Is0n
The project has one building segment with two zones. HVAC is system type 7 and is correctly )

| - | -14- . . . _ -14.

HVAC_CHW-14  HVAC_CHW-14-a modeled with the design temperature rise range of 10 F. Expected result: PASS pass rule22-14.json
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly . .

A - A -14- . . . ' -14.

G BN G EANAARD modeled with the design temperature rise range of 15 F. Expected result: FAIL Lzl nlle22-14 json
The project has one building segment with two zones. HVAC is system type 7b and is correctly .

— - — L i i i . = )

HVAC_CHW-14 HVAC_CHW-14-c modeled with the design temperature rise range of 10 F. Expected result: PASS pass fule22-14.json
The project has one building segment with two zones. HVAC is system type 7b and is incorrectly . .
_ - _ -14- ; ; ; . rulezz-14.json
e GAbE ARG Clilte modeled with the design temperature rise range of 15 F. Expected result: FAIL fai rule22-14.js0n
HVAC_CHW-14  HVAC_CHW-14-e The prOJegt has one building se.gment Wltlh one zone. HVAC is system type 11a and does not not_applicable rule22-14.ison
have a chiller. Expected result: Not Applicable fulecs12.0son
The project has one building segment with two zones. Approach temperature on System 7's heat

HVAC_CHW-15 HVAC_CHW-15-a rejection component correctly follows 25.72- (0.24 * design wet bulb temperature) delta Fahrenheit pass rule22-15.json
for design wetbulb temperatures between 55 F and 90 F. Expected result: PASS
The project has one building segment with two zones. Approach temperature on System 7's heat

HVAC_CHW-15  HVAC_CHW-15-b rejection component did not correctly follow 25.72- (0.24 * design wet bulb temperature) delta fail rule22-15.json
Fahrenheit for design wetbulb temperatures between 55 F and 90 F. Expected result: FAIL
The project has one building segment with two zones. Approach temperature on System 7's heat ' .

| - | -15- L . L -15.

ANEAC (RN GRS rejection component does not fall between 55 F and 90 F. Not applicable. o EPtelsle rle22-15json
The project has one building segment with two zones. HVAC is system type 7 and the

HVAC_CHW-16 HVAC_CHW-16-a HeatRejection is correctly modeled with the wet-bulb and approach temperatures. Expected pass rule22-16.json
result: PASS
The project has one building segment with two zones. HVAC is system type 7 and the

HVAC_CHW-16 HVAC_CHW-16-b HeatRejection is modeled with the incorrect wet-bulb and approach temperatures. Expected fail rule22-16.json
result: FAIL

HVAC_CHW-16 HVAC_CHW-16-c The project has one building segment with two zones. HVAC is system type 7 and the not_applicable rule22-16.ison

HeatRejection design_wetbulb_temperature < 55. Expected result: Not Applicable




Rule ID

Rule Unit Test ID

Rule Unit Tests
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Expected Rule

Outcome

Rule Unit Test JSON

The project has one building segment with one zone. HVAC is system type 11.2 and the

HVAC_CHW-16 HVAC_CHW-16-d HeatRejection is correctly modeled with the wet-bulb and approach temperatures. Expected pass rule22-16.json
result: PASS
The project has one building segment with one zone. HVAC is system type 11.2 and the
HVAC_CHW-16  HVAC_CHW-16-e HeatRejection is modeled with the incorrect wet-bulb and approach temperatures. Expected fail rule22-16.json
result: FAIL
The project has one building segment with one zone. HVAC is system type 11.2 and the ' .
g - — . a i i i . i - = .
G (ERhAIE AVAG BT HeatRejection design_wetbulb_temperature > 95. Expected result: Not Applicable pesarpleale fule22-16.json
The project has one building segment with two zones. The project includes a cooling tower. We
HVAC_CHW-17  HVAC_CHW-17-a calculated the cooling tower efficiency to be 40 gpm/hp, which is greater than the required undetermined rule22-17.json
efficiency of 38.2 gpm / hp, resulting in a more stringent baseline. Expected result: Undetermined
The project has one building segment with two zones. The project includes a cooling tower. We
HVAC_CHW-17  HVAC_CHW-17-b calculated the cooling tower efficiency to be 38.2 gpm/hp, which is exactly equal to the required undetermined rule22-17.json
efficiency of 38.2 gpm / hp. Expected result: Undetermined
The project has one building segment with two zones. The project includes a cooling tower. We
HVAC_CHW-17 HVAC_CHW-17-c  calculated the cooling tower efficiency to be 20 gpm/hp, which is less than the required efficiency undetermined rule22-17.json
of 38.2 gpm / hp. Expected result: Undetermined
HVAC_CHW-17  HVAC_CHW-17-d The PrOject has one buﬂ(limg segment with one .zone. BU|I.d|ng does not include a cooling tower not_applicable rule22-17 ison
and is therefore not applicable. Expected result: Not Applicable fulece 17.1son
HVAC CHW-18 HVAC CHW-18-a Thg project has one building segment with two zones. System 7 cooling tower correctly utilizes pass rule22-18.ison
- - variable speed fan control. Expected result: Pass fules=- o son
HVAC CHW-18 HVAC CHW-18-b The project has one building segment with two zones. System 7 cooling tower incorrectly utilizes fail rule22-18.ison
- - constant speed fan control. Expected result: FAIL fulecs-10.json
HVAC_CHW-18  HVAC_CHW-18- The project has one k?undmg segment with two zones. System 7 but does not have a heat rejection not_applicable rule22-18.ison
loop. Expected result: Not Applicable — J
The project has one building segment with two zones. HVAC is system type 7 and HeatRejection .
| - | -19-a . . ) -19.
e GAnEl L ikl is correctly modeled with the temperature reset type CONSTANT. Expected result: PASS pass rule22-19. s0n
The project has one building segment with two zones. HVAC is system type 7 and HeatRejection
HVAC_CHW-19  HVAC_CHW-19-b is incorrectly modeled with the temperature reset type OUTSIDE_AIR_RESET. Expected result: fail rule22-19.json
FAIL
The project has one building segment with one zone. HVAC is system type 12b and
HVAC_CHW-19  HVAC_CHW-19-c HeatRejection is correctly modeled with the temperature reset type CONSTANT. Expected result: pass rule22-19.json
PASS
The project has one building segment with one zone. HVAC is system type 12b and
HVAC_CHW-19  HVAC_CHW-19-d HeatRejection is incorrectly modeled with the temperature reset type OUTSIDE_AIR_RESET. fail rule22-19.json
Expected result: FAIL
The project has one building segment with one zone. HVAC is system type 11.2a. Expected . .
_ - _ -19- . = rulezz-19.json
HVAC_CHW-19  HVAC_CHW-19-e result: NOT APPLICABLE not_applicable rule22-19.json
: > The project has one building segment with two zones. HVAC system is system type 7 and is oy
HVAC_CHW-2 HVAC_CHW-2-a correctly modeled with a chilled water Loop design return temperature. Expected result: PASS pass fule22-2 json
L Y The project has one building segment with two zones. HVAC system is system type 7 and is . T
NG (Al NG [AnliD incorrectly modeled with a chilled water Loop design return temperature. Expected result: FAIL = [ule22-2 json
] 'y The project has one building segment with two zones. HVAC system is system type 8 and is Yy
HVAC_CHW-2 HVAC_CHW-2-c correctly modeled with a chilled water Loop design return temperature. Expected result: PASS pass fule22-2.json
L 5 The project has one building segment with two zones. HVAC system is system type 8 and is . B
YRS (iRl e incorrectly modeled with a chilled water Loop design return temperature. Expected result: FAIL Ll e
: > The project has one building segment with one zone. HVAC system is system type 2 and has no . oy
HVAC_CHW-2 HVAC_CHW-2-¢ chilled water Loop. Expected result: Not Applicable not_applicable nlg22-2 json
The project has one building segment with two zones. climate zone 4A. HVAC is system type 7
HVAC_CHW-20 HVAC_CHW-20-a and is correctly modeled with cooling tower leaving water setpoint temperature of 75F. Expected pass rule22-20.json
result: PASS
The project has one building segment with two zones. climate zone 4A. HVAC is system type 7
HVAC_CHW-20 HVAC_CHW-20-b and is incorrectly modeled with cooling tower leaving water setpoint temperature of 80F. Expected fail rule22-20.json
result: FAIL
The project has one building segment with two zones. climate zone 6B. HVAC is system type 8
HVAC_CHW-20 HVAC_CHW-20-c and is correctly modeled with cooling tower leaving water setpoint temperature of 75F. Expected pass rule22-20.json
result: PASS
The project has one building segment with two zones. climate zone 6B. HVAC is system type 8
HVAC_CHW-20 HVAC_CHW-20-d and is incorrectly modeled with cooling tower leaving water setpoint temperature of 70F. Expected fail rule22-20.json
result: FAIL
HVAC_CHW-20  HVAC_CHW-20-6 The prOjegt has one building segmen.t with one zone. HVAC is system type 12a and does not not_applicable rule22-20.ison
have a chiller plant.. Expected result: Not Applicable fulecec0.son
The project has one building segment with two zones. HVAC is system type 7 with < 600 ton )
| - | =< 1= . : . . . 1.
HVAC_CHW-21 HVAC_CHW-21-a chiller and is correctly modeled with a screw chiller. Expected output: PASS pass nle22-21.json
HVAC_CHW-21 HVAC_CHW-21-b The project has one building segment with two zones. HVAC is system type 7 with < 600 ton fail rule22-21 ison

chiller and is not correctly modeled with a positive displacement chiller. Expected output: FAIL




Rule ID
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The project has one building segment with two zones. HVAC is system type 8b with > 600 ton

a - | =27~ . . . . . . -21.
HVAC_CHW-21 HVAC_CHW-21-c chiller and is correctly modeled with a centrifugal chiller. Expected result: PASS pass rule22-21.json
The project has one building segment with two zones. HVAC is system type 8b with > 600 ton . )
A - | -21- . . . . . -21.
HIVACCHVWE2A alaloneial bR chiller and is incorrectly modeled with a Screw chiller. Expected result: FAIL el ule22-21son
HVAC_CHW-21 HVAC_CHW-21-6 The project has.one bU|Id|'ng segment with one zone. HVAC is system type 1 with no chilled water. not_applicable rule22-21.ison
Expected result: Not Applicable |
The project has one building segment with two zones. HVAC is system type 7 and is correctly

HVAC_CHW-22 HVAC_CHW-22-a modeled with the chiller rated capacity and full load efficiency in accordance with Table G3.5.3. pass rule22-22.json
Expected result: PASS
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-22  HVAC_CHW-22-b modeled with the chiller rated capacity and full load efficiency not in accordance with Table G3.5.3. fail rule22-22.json
Expected result: FAIL
The project has one building segment with one zone. HVAC is system type 13 and is correctly

HVAC_CHW-22 HVAC_CHW-22-c modeled with the chiller rated capacity and full load efficiency in accordance with Table G3.5.3. pass rule22-22.json
Expected result: PASS
The project has one building segment with one zone. HVAC is system type 13 and is incorrectly

HVAC_CHW-22  HVAC_CHW-22-d modeled with the chiller rated capacity and full load efficiency not in accordance with Table G3.5.3. fail rule22-22.json
Expected result: FAIL

HVAC_CHW-22  HVAC_CHW-22-6 Thle project has one building segment'wnh one zone. HVAC is system type 2 and does not have a not_applicable rule22-22 ison
chilled water system. Expected result: Not Applicable fulece-celson
The project has one building segment with two zones. HVAC is system type 7 and is correctly

HVAC_CHW-23  HVAC_CHW-23-a modeled with the is_chilled_water_pump_interlocked set to true and one pump per chiller. pass rule22-23.json
Expected result: PASS
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-23  HVAC_CHW-23-b modeled with the is_chilled_water_pump_interlocked set to false for associated chiller pump. fail rule22-23.json
Expected result: FAIL
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-23 HVAC_CHW-23-c modeled with two chillers and only one pump. The is_chilled_water_pump_interlocked set to true fail rule22-23.json
for both chillers. Expected result: FAIL
The project has one building segment with two zones. HVAC is system type 8 and is correctly

HVAC_CHW-23  HVAC_CHW-23-d modeled with the is_chilled_water_pump_interlocked set to true and one pump per chiller. pass rule22-23.json
Expected result: PASS

HVAC CHW-23 HVAC CHW-23-6 The pl’OJeCt. has one.buﬂdmg‘segment with two zones. HVAC is system type 8 and is incorrectly il rule22-23 ison

- - modeled with two primary chilled water pumps and one chiller. Expected result: FAIL fulece-ciJson
HVAC_CHW-23 HVAC_CHW-23-f Th.e project has one building s.egment w!th one zone. HVAC is system type 2 and does not have not_applicable rule22-23 ison

chilled water. Expected result: Not Applicable flececo.so0n
HVAC CHW-24 HVAC CHW-24-a The pl’OJeCt. haslone building segment with two zones. HVAC is system type 7 and is correctly pass rule22-24 ison
- - modeled with primary pump set to constant volume. Expected result: PASS fulece-d.json
HVAC_CHW-24  HVAC_CHW-24-b The prolectl has lone building segmentl with two zones. HVAC is syst‘em type 7 and is incorrectly fail rule22-24.ison
modeled with primary pump set to variable volume. Expected result: FAIL ulece-22.json
HVAC_CHW-24  HVAC_CHW-24-c The prOJectl haslone building segment with two zones. HVAC is syste'zm type 8b and is correctly pass rule22-24 ison
modeled with primary pump set to constant volume. Expected result: PASS fulece-cn.json
HVAC_CHW-24  HVAC_CHW-24-d The prOjeCt. haslone building segmentl with two zones. HVAC is syst.em type 8b and is incorrectly fail rule22-24 ison
modeled with primary pump set to variable volume. Expected result: FAIL fulececa.lson
HVAC_CHW-24  HVAC_CHW-24-6 The pl’OJeCt. has one building segment with two zongs. HVAQ is system type 7 and is incorrectly not_applicable rule22-24 ison
modeled withlut a secondary loop. Expected result: Not Applicable fulececa.json
The project has one building segment with two zones. HVAC is system type 7 and is correctly .

| - | -25- . . . . . -25.

RUE (GANRED AL il modeled with the primary chilled water pump having 9 w/gpm. Expected result: PASS pass rule22-25.json
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly . )

| - | =20~ . . . . . = .

HVAC_CHW-25  HVAC_CHW-25-b modeled with the primary chilled water pump having 11 w/gpm. Expected result: FAIL fail rule22-25.json
The project has one building segment with one zone. HVAC is system type 12 and is correctly .

A - A -25- . . . . . -25.

A Dl e, modeled with the primary chilled water pump having 9 w/gpm. Expected result: PASS pass e
The project has one building segment with one zone. HVAC is system type 12 and is incorrectly . .

| - | -25- ) . f : . -25.
HVAC_CHW-25 HVAC_CHW-25-d modeled with the primary chilled water pump having 11 w/gpm. Expected result: FAIL fail rule22-25.json
HVAC_CHW-25  HVAC_CHW-25-6 LZ?E;%ES;S:S one building segment with one zone. HVAC is system type 11.2 Expected result: not_applicable rule22-25 ison

The project has one building segment with one zone. HVAC is system type 11.1 and is correctly )

— - — Ead i i . ==
HVAC_CHW-26  HVAC_CHW-26-a modeled with a 12 W/gpm primary pump. Expected result: PASS pass fule22-26.js0n
HVAC_CHW-26  HVAC_CHW-26-b The prOjeCt. has one building .segment with one zone. HVA.C is system type 11.1 and is incorrectly fail rule22-26.ison

modeled with a 15 W/gpm primary pump. Expected result: FAIL fulece-cv.json
The project has one building segment with one zone. HVAC is system type 11.2 and is correctly )

— - — Eaa i i . ==
HVAC_CHW-26 HVAC_CHW-26-c modeled with a 12 W/gpm primary pump. Expected result: PASS pass fule22-26.js0n
HVAC_CHW-26  HVAC_CHW-26-d The project has one building segment with one zone. HVAC is system type 11.2 and is incorrectly fail rule22-26.ison

modeled with a 15 W/gpm primary pump. Expected result: FAIL




Rule ID
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HVAC CHW-26 HVAC CHW-26-6 The prOcht has one building segment with one zone. HVAC is system type 12. Expected result: not_applicable rule22-26.ison

- - Not Applicable - fulece-0.ison

The project has one building segment with two zones. HVAC is system type 7 and is correctly .

_ - _ ~2l-i ; ; ; . rulezz-Z/.json

AC Bl A ERN modeled with the is_condenser_water_pump_interlocked key set to true. Expected Result: PASS pass nle22-27 json
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly . )

a - | -2 (- . . . . rulecz-c/7.Json

HVAC_CHW-27  HVAC_CHW-27-b modeled with the is_condenser_water_pump_interlocked key set to false. Expected Result: FAIL fail rule22-27.json
The project has one building segment with one zone. HVAC is system type 12b and is correctly .

_ - _ —ef- ; ; ; . rulezz-Z/7.json

i INAC [t A G T modeled with the is_condenser_water_pump_interlocked key set to true. Expected Result: PASS pass rule22-27 json
The project has one building segment with one zone. HVAC is system type 12b and is incorrectly . )

_ - _ -2l ; ; ; . rulezz-Z/.json
HVAC_CHW-27  HVAC_CHW-27-d modeled with the is_condenser_water_pump_interlocked key set to false. Expected Result: FAIL fail rule22-27.json
HVAC_CHW-27  HVAC_CHW-27-6 Th.e project has one building segmen.t with ong zone. HVAC is system type 4 and does not have a not_applicable rule22-27 ison

chilled water plant. Expected Result: Not Applicable (U A el
The project has one building segment with two zones. HVAC is system type 7 and is correctly .

_ - _ 40~ ; ; . rulezz-zo.json
HVAC_CHW-28  HVAC_CHW-28-a modeled with a condenser pump that is constant volume. Expected Result: PASS pass rule22-28 json
HVAC_CHW-28  HVAC_CHW-28-b The prOjeCt. has one building segmenlt Wlth.tWO zones. HVAC is system t.ype 7 and is incorrectly fail rule22-28 ison

modeled with a condenser pumpthat is variable volume. Expected result: FAIL fulece-coJson
HVAC_CHW-28  HVAC_CHW-28-c Thle project has one building segmeth with ong zone. HVAC is system type 4 and does not have a not_applicable rule22-28 ison

chilled water plant. Expected Result: Not Applicable fules=-20 son

The project has one building segment with two zones. HVAC is system type 7 and is correctly .

_ - _ ~£9- ; . rulezz-z29.json
ARGl R ANEAE [Ballae modeled with a condenser pump value of 19 W/GPM. Expected Result: PASS pass rule22-29 json

The project has one building segment with two zones. HVAC is system type 7 and is incorrectly . )

_ - _ -29- ; . rulezz-zZ9.json

HVAC_CHW-29  HVAC_CHW-29-b | tcled with a condenser pump value of 21 W/GPM. Expected result: FAIL fail rule22-29.json
The project has one building segment with one zone. HVAC is system type 13 and is correctly .

_ - _ -29- ; . rulezz-29.json

UG BAIES ARG SR modeled with a condenser pump value of 19 W/GPM. Expected Result: PASS pass nle22-29 json
The project has one building segment with one zone. HVAC is system type 13 and is incorrectly . )

_ - _ —£9- ; . ruleze-£9.json

HVAC_CHW-29  HVAC_CHW-29-d modeled with a condenser pump value of 21 W/GPM. Expected result: FAIL fail rule22-29.json
The project has one building segment with one zone. HVAC is system type 11.1b. Expected . .
_ - _ 29~ . = rulezz-z29.json
HVAC_CHW-29  HVAC_CHW-29-e result: NOT APPLICABLE not_applicable rule22-29.json
g A The project has one building segment with two zones. HVAC is system type 7 and chilled water q
HVAC_CHW-3 HVAC_CHW-3-a Loop is correctly modeled with a temperature reset setpoint. Expected result: PASS pass nle22-3./s0n
L L The project has one building segment with two zones. HVAC is system type 7 and chilled water . A
NG (AN NG AR Loop is incorrectly modeled with a constant temperature setpoint. Expected result: FAIL = fule22-3 json
] o The project has one building segment with two zones. HVAC is system type 8b and chilled water Y
HVAC_CHW-3 HVAC_CHW-3-c Loop is correctly modeled with a temperature reset setpoint. Expected result: PASS pass rule22-3.json
L Lo The project has one building segment with two zones. HVAC is system type 8b and chilled water . LA
UGS BRI AAE BREE Loop is incorrectly modeled with a constant temperature setpoint. Expected result: FAIL Ll RS
HVAC_CHW-3 HVAC_CHW-3-¢ The propct has one building segment with one zone. HVAC is system type 11.2. Expected result: not_applicable rule22-3.ison
Not Applicable
The project has one building segment with one zone. HVAC is system type 11.1 and is correctly .

_ - _ -9U- ; . rulezz-50.json

ANRCRIANREY  ANEE BAlEe modeled with the condenser pump value of 22 W/gpm. Expected result: PASS pass rule22-30 json
The project has one building segment with one zone. HVAC is system type 11.1 and is incorrectly . )

_ - _ -90- ; . rulez2-30.json

HVAC_CHW-30  HVAC_CHW-30-b modeled with the condenser pump value of 25 W/gpm. Expected result: FAIL fail rule22-30.json
The project has one building segment with one zone. HVAC is system type 11.2 and is correctly .

_ - _ -30- ; . rulez2-30.json

UG BANTED  ANAG BRI e modeled with the condenser pump value of 22 W/gpm. Expected result: PASS pass nle22-30 json
The project has one building segment with one zone. HVAC is system type 11.2 and is incorrectly . )

_ - _ -9U- ; X rulezz-sU.json
HVAC_CHW-30  HVAC_CHW-30-d modeled with the condenser pump value of 25 W/gpm. Expected result: FAIL fail rule22-30.json
HVAC_CHW-30  HVAC_CHW-30-6 The propct has one building segment with two zones. HVAC is system type 7. Expected result: not_applicable rule22-30.ison

Not Applicable fulece-ot.ison
The project has one building segment with two zones. HVAC is system type 7 and is correctly )

A - A -31- ) . . . . -31.

HVAC_CHW-31 HVAC_CHW-31-a modeled with 1 chiller when the cooling peak load is 300 tons or less. Expected result: PASS pass nle22-31json
The project has one building segment with two zones. HVAC is system type 7 and is inccorrectly . .

| - | -31- . . . . . -31.

FURE DA FUAE (A modeled with 2 chillers when the cooling peak load is 300 tons or less. Expected result: FAIL fai rule22-31.json
The project has one building segment with two zones. HVAC is system type 7b and is correctly

HVAC_CHW-31 HVAC_CHW-31-c modeled with 2 chillers when the cooling peak load is between 300 -> 600 tons. Expected result: pass rule22-31.json
PASS




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-31 HVAC_CHW-31-d modeled with 1 chiller when the cooling peak load is between 300 -> 600 tons. Expected result: fail rule22-31.json
FAIL
The project has one building segment with two zones. HVAC is system type 7 and is correctly )

| - | -31- . . ) . ) -31.

HVAC_CHW-31 HVAC_CHW-31-6 | jeled with 3 chillers when the cooling peak load is 2400 tons. Expected result: PASS pass rule22-31.json
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly . .
A - A -31- . . ) . . -31.
G Sl & RGBS modeled with 2 chillers when the cooling peak load is 2400 tons. Expected result: FAIL Lzl nlle22-31.json
HVAC_CHW-31 HVAC_CHW-31-g The prOcht has one building segment with two zones. HVAC is system type 5. Expected result: not_applicable rule22-31.ison
Not Applicable ececLison
The project has one building segment with two zones. HVAC is system type 7 and is correctly

HVAC_CHW-32 HVAC_CHW-32-a modeled with the chiller part_load_efficiency correctly matching the value in Table G3.5.3 pass rule22-32.json
part_load_efficiency_metric set to INTEGRATED_PART_LOAD_VALUE. Expected result: PASS
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-32 HVAC_CHW-32-b modeled with the part_load_efficiency_metric set to NONSTANDARD_PART_LOAD_VALUE. fail rule22-32.json
Expected result: FAIL
The project has one building segment with two zones. HVAC is system type 7 and is modeled with

HVAC_CHW-32 HVAC_CHW-32-c the part_load_efficiency_metric correctly set to INTEGRATED_PART_LOAD_VALUE, but an fail rule22-32.json
incorrect part_load_efficiency. Expected result: FAIL
The project has one building segment with two zones. HVAC is system type 8 and is correctly

HVAC_CHW-32 HVAC_CHW-32-d modeled with the chiller part_load_efficiency correctly matching the value in Table G3.5.3 pass rule22-32.json
part_load_efficiency_metric set to INTEGRATED_PART_LOAD_VALUE. Expected result: PASS
The project has one building segment with two zones. HVAC is system type 8 and is incorrectly

HVAC_CHW-32 HVAC_CHW-32-e modeled with the part_load_efficiency_metric set to NONSTANDARD_PART_LOAD_VALUE. fail rule22-32.json
Expected result: FAIL
The project has one building segment with two zones. HVAC is system type 8 and is modeled with

HVAC_CHW-32 HVAC_CHW-32-f the part_load_efficiency_metric correctly set to INTEGRATED_PART_LOAD_VALUE, but an fail rule22-32.json
incorrect part_load_efficiency. Expected result: FAIL

HVAC_CHW-32  HVAC_CHW-32-g The .pI’OjeCt has one building segment with two gones. HVAC is system type 6 and does not have not_applicable rule22-32 ison
a chilled water plant. Expected result: Not Applicable fleceoelson
The project has one building segment with two zones. HVAC is system type 8 and is correctly

HVAC_CHW-33 HVAC_CHW-33-a modeled with the correct number of one primary and one secondary chilled water loop. Expected pass rule22-33.json
result: PASS

HVAC CHW-33 HVAC CHW-33-b The prolect' has one building segment with two zones. HVAC is system type 8 and is incorrectly fail rule22-33.ison

- - modeled with two secondary chilled water loops. Expected result: FAIL fulece-33Json

The project has one building segment with two zones. HVAC is system type 7 and is correctly .

| - | -33- . . . . -33.
HVAC_CHW-33  HVAC_CHW-33-c modeled with one primary and one secondary chilled water loop. Expected result: PASS pass rule22-33.json
HVAC CHW-33 HVAC CHW-33-d The prolect_ has one building seg_ment with two zones. HVAC is system type 7 and is incorrectly fail rule22-33.ison

- - modeled without a secondary chilled water loop. Expected result: FAIL fuleseS5Json
HVAC_CHW-33  HVAC_CHW-33-6 The prOJectl has one_buﬂdmg.segment with two zones. HVAC I.S system type 7 and is incorrectly fail rule22-33 ison

modeled with two primary chilled water loops. Expected result: FAIL uleee-oo.s0n
HVAC_CHW-33 HVAC_CHW-33-f Thle project has one bum?lng segm_ent with two zones. HVAC is system type 7a and does not have not_applicable rule22-33.ison

chillers. Expected result: Not Applicable fuleceS5Json

The project has one building segment with two zones. HVAC is system type 7 and is correctly .

| - | -34- . ) ) ) . . -34.
HVAC_CHW-34  HVAC_CHW-34-a modeled with chilled water plant sized using coincident loads. Expected result: PASS pass rule22-34 json
HVAC CHW-34 HVAC CHW-34-b Th.e project has on_e building sggment wm’_n two z_ongs. HVAC is system type 7 and is modeled with fail rule22-34. ison

- - chilled water plant incorrectly sized not using coincident loads. Expected result: FAIL fulece-od.json

The project has one building segment with two zones. HVAC is system type 8b and is correctly )

| - - -34- . ) . ) o . -34.
HVAC_CHW-34  HVAC_CHW-34-c modeled with chilled water plant sized using coincident loads. Expected result: PASS pass rule22-34.json
HVAC_CHW-34  HVAC_CHW-34-d The prgject has one bm_ldlng segme_nt with twol zoneg. HVAC is system type 8b and.ls modeled fail rule22-34.ison

with chilled water plant incorrectly sized not using coincident loads. Expected result: FAIL Ulece-o4.son
HVAC_CHW-34  HVAC_CHW-34-6 Thle project has one building segmgnt with on_e zone. HVAC is system type 9 and does not have a not_applicable rule22-34. ison
chilled water plant. Expected result: Not Applicable ulees-on.json
HVAC_CHW-35 HVAC_CHW-35-a LZ?K;%E:;;ZS one building segment with two zones. This rule does not apply. Expected result: not_applicable rule22-35.ison
The project has one building segment with two zones. Baseline building is modeled with
HVAC_CHW-35 HVAC_CHW-35-b purchased chilled water and correctly does not have chilled water reset. Expected result: undetermined rule22-35.json
Undetermined
HVAC_CHW-35  HVAC_CHW-35-c The project hgs one building _segment with two_zones. Baseline building is mod.eled with _ undetermined rule22-35.ison
purchased chilled water and incorrectly has chilled water reset. Expected result: Undetermined fulece-co.json
HVAC_CHW-36  HVAC_CHW-36-a The project has one building segment with two zones. HVAC is system type 7 and is correctly pass rule22-36.ison

modeled with constant primary/ variable secondary flow_control keys. Expected result: PASS




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

HVAC CHW-36 HVAC CHW-36-b The prOjeCt. has one building §egment with two zones. HVAC is system type 7 and is incorrectly fail rule22-36.ison

- - modeled with variable flow primary loop. Expected result: FAIL fulece-20.json

The project has one building segment with one zone. HVAC is system type 13 and is correctly )

— - — ~o0L~ 0 0 i . rulezz-56.json
HVAC_CHW-36 HVAC_CHW-36-c modeled with constant primary/ variable secondary flow_control keys. Expected result: PASS pass rule22-36.json
HVAC_CHW-36  HVAC_CHW-36-d The prolect' has one building segment with one zone. HVAC is system type 13 and is incorrectly fail rule22-36.ison

modeled with constant flow secondary loop. Expected result: FAIL flece-vn.Ison
HVAC CHW-36 HVAC CHW-36-e The .pI‘OJeCt has one building segment with one _zone. HVAC is system type 10 and does not have not_applicable rule22-36.ison

- - a chilled water plant. Expected result: Not Applicable - fulece-S0.s0n

HVAC_CHW-37 HVAC_CHW-37-a Th.e project has one building segment wlth two zones. Baseline building does not have purchase not_applicable rule22-37 ison
chilled water. Expected result: Not Applicable flecevl.lson
The project has one building segment with two zones. Baseline building is modeled with

HVAC_CHW-37 HVAC_CHW-37-b purchased chilled water and correctly has a variable speed distribution pump. Expected result: undetermined rule22-37.json
Undetermined

HVAC_CHW-37 HVAC_CHW-37-c _The project has one building segment with two zones. Expected result: Undetermined undetermined rule22-37.json

HVAC_CHW-38  HVAC_CHW-38-a Thle project has one building §egment WIth two zones. Baseline building does not have purchase not_applicable rule22-38.ison
chilled water. Expected result: Not Applicable fulece-39.Json
The project has one building segment with two zones. Baseline building is modeled with

HVAC_CHW-38 HVAC_CHW-38-b purchased chilled water and correctly has a 25% minimum flow setpoint. Expected result: undetermined rule22-38.json
Undetermined
The project has one building segment with two zones. Baseline building is modeled with

HVAC_CHW-38 HVAC_CHW-38-c purchased chilled water and incorrectly has a 40% minimum flow setpoint. Expected result: undetermined rule22-38.json
Undetermined

HVAC_CHW-39  HVAC_CHW-39-a Th‘e project has one building §egment \A{lth two zones. Baseline building does not have purchase not_applicable rule22-39.ison
chilled water. Expected result: Not Applicable fuleces9.Json
The project has one building segment with two zones. Baseline building is modeled with

HVAC_CHW-39  HVAC_CHW-39-b purchased chilled water and correctly has a has a pump power of 16 W/gpm. Expected result: undetermined rule22-39.json
Undetermined
The project has one building segment with two zones. Baseline building is modeled with

HVAC_CHW-39  HVAC_CHW-39-c purchased chilled water and incorrectly has a has a pump power of 20 W/gpm. Expected result: undetermined rule22-39.json
Undetermined
The project has one building segment with two zones. HVAC is system type 7 and is correctly

HVAC_CHW-4 HVAC_CHW-4-a  modeled with outdoor air reset for chilled water loop supply temperature control. Expected result: pass rule22-4.json
PASS
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-4 HVAC_CHW-4-b  modeled with incorrect value for outdoor_high_for_loop_supply_reset_temperature for chilled fail rule22-4.json
water loop supply temperature control. Expected Result: FAIL
The project has one building segment with two zones. HVAC is system type 7 and is incorrectly

HVAC_CHW-4 HVAC_CHW-4-c  modeled with incorrect value for outdoor_low_for_loop_supply_reset_temperature for chilled water fail rule22-4.json
loop supply temperature control. Expected Result: FAIL
The project has one building segment with one zone. HVAC is system type 12 and is correctly

HVAC_CHW-4 HVAC_CHW-4-d modeled with outdoor air reset for chilled water loop supply temperature control. Expected result: pass rule22-4.json
PASS
The project has one building segment with one zone. HVAC is system type 12 and is incorrectly

HVAC_CHW-4 HVAC_CHW-4-e  modeled with incorrect value for loop_supply_temperature_at_outdoor_high for chilled water loop fail rule22-4.json
supply temperature control. Expected result: FAIL
The project has one building segment with one zone. HVAC is system type 12 and is incorrectly

HVAC_CHW-4 HVAC_CHW-4-f  modeled with incorrect value for loop_supply_temperature_at_outdoor_low for chilled water loop fail rule22-4.json
supply temperature control. Expected result: FAIL

. A The project has one building segment with one zone. HVAC is system type 11.1a and does not . A

HVAC_CHW-4 HVAC_CHW-4-g have a chiller. Expected result: Not Applicable not_applicable rule22-4.json
The project has one building segment with two zones. Purchased chilled water is modeled in both )

A - | -40- . - L . -40.
AUAE BB e ERliAea the proposed and baseline systems for building utilizing system 7c. Expected result: PASS pass R

The project has one building segment with two zones. Purchased chilled water is modeled in the . )
— - — U H H . rulecz-40.json
HVAC_CHW-40  HVAC_CHW-40-b proposed model, but baseline uses a chilled water plant (system 7). Expected result: FAIL fail nlle22-40 json
HVAC_CHW-40 HVAC_CHW-40-c The project has one buﬂdmg segment with qne zone. Purchased chilled wa.ter is modeled in the fail rule22-40 ison
proposed model, but baseline uses DX cooling (system 1). Expected result: FAIL fulecsat.json
The project has one building segment with one zone. Purchased chilled water is not modeled in

HVAC_CHW-40 HVAC_CHW-40-d the proposed model. Both proposed and beaseline are modeled with system type 2. Expected not_applicable rule22-40.json
result: Not Applicable

HVAC CHW-41 HVAC CHW-41-a The project has one bU|Idl|ng segment with tyvo zones. Purchased chilled water sys.tems modeled undetermined rule22-41 ison

- - with only one external fluid loop in the baseline design. Expected result: Undetermined ulece=l.son
HVAC CHW-41 HVAC CHW-41-b The project has onel bundlng_ segment Wllth two ;ones. Purchased chilled waterl systems modeled undetermined rule22-41.ison

- - with two external fluid loops in the baseline design. Expected result: Undetermined leceallson




Rule ID

Rule Unit Test ID

Rule Unit Tests

Test_Description

Expected Rule

Outcome

Rule Unit Test JSON

The project has one building segment with two zones. Baseline building does not utilize purchased

i\ = 4 -4 1= . . . ¢ i -41.j
FURE A ARG CR chilled water and does not apply to rule 22-41. Expected result: Undetermined not_applicable rule22-41.js0n
: sy The project has one building segment with one zone. HVAC is system type 11.1 air-side system g
HVAC_CHW-5 HVAC_CHW-5-a and is correctly modeled with temperature_reset_type. Expected result: PASS pass fule22-5.son
) ey The project has one building segment with one zone. HVAC is system type 11.1 air-side system . R
A Bk NG Bk E and is incorrectly modeled with temperature_reset_type. Expected result: FAIL Lzl fule22-5son
. e The project has one building segment with one zone. HVAC is system type 11.1c air-side system .
HVAC_CHW-5 HVAC_CHW-5-c and is correctly modeled with temperature_reset_type. Expected result: PASS pass [ule22-5json
L =y The project has one building segment with one zone. HVAC is system type 11.1c air-side system . RF
R e and is incorrectly modeled with temperature_reset_type. Expected result: FAIL fai fule22-5.json
The project has one building segment with one zone. HVAC is system type 11.1 air-side system
HVAC_CHW-6 HVAC_CHW-6-a and is correctly modeled with loop_supply_temperature_at_low_load set to 54F. Expected pass rule22-6.json
outcome: PASS
The project has one building segment with one zone. HVAC is system type 11.1 air-side system
HVAC_CHW-6 HVAC_CHW-6-b  and is incorrectly modeled with loop_supply_temperature_at_low_load set to 64F. Expected fail rule22-6.json
outcome: FAIL
The project has one building segment with one zone. HVAC is system type 11.1b air-side system
HVAC_CHW-6 HVAC_CHW-6-c  and is correctly modeled with loop_supply_temperature_at_low_load set to 54F. Expected pass rule22-6.json
outcome: PASS
The project has one building segment with one zone. HVAC is system type 11.1b air-side system
HVAC_CHW-6 HVAC_CHW-6-d  and is incorrectly modeled with loop_supply_temperature_at_low_load set to 64F. Expected fail rule22-6.json
outcome: FAIL
] A The project has one building segment with two zones. HVAC is system type 8. Expected . Y
HVAC_CHW-6 HVAC_CHW-6-e outcome: Not Applicable not_applicable rule22-6.json
x ', The project has one building segment with two zones. HVAC is system type 7 and is correctly T
FUE (L e modeled with the primary/secondary loops. Expected result: PASS pass rule22-7 json
3 . The project has one building segment with two zones. HVAC is system type 7 and is incorrectly . o
HVAC_CHW-7 HVAC_CHW-7-b modeled with the primary/secondary loops. Expected result: FAIL fail rule22-7 json
x =, The project has one building segment with two zones. HVAC is system type 7b and is correctly T
FUE (L FRAE G modeled with the primary/secondary loops. Expected result: PASS pass rule22-7 json
3 . The project has one building segment with two zones. HVAC is system type 7b and is incorrectly . o
HVAC_CHW-7 HVAC_CHW-7-d modeled with the primary/secondary loops. Expected result: FAIL fail rule22-7 json
x 1= The project has one building segment with one zone. HVAC is system type 9 and does not have a . T
FUE (L e chilled water system. Expected result: Not Applicable not_applicable rule22-7 json
The project has one building segment with two zones. HVAC is system type 7 having more than
HVAC_CHW-8 HVAC_CHW-8-a 300 ton capacity and is correctly modeled with the secondary pump having a vfd. Expected result: pass rule22-8.json
PASS
The project has one building segment with two zones. HVAC is system type 7 having more than
HVAC_CHW-8 HVAC_CHW-8-b 300 ton capacity and is incorrectly modeled with the secondary pump operating without vfd. fail rule22-8.json
Expected result: FAIL
: Y The project has one building segment with two zones. HVAC is system type 7 having less than . o
HVAC_CHW-8 HVAC_CHW-8-c 300 ton capacity. Expected result: Not Applicable not_applicable rule22-8.json
The project has one building segment with one zone. HVAC is system type 7 having more than
HVAC_CHW-8 HVAC_CHW-8-d 300 ton capacity and is correctly modeled with the secondary pump having a vfd. Expected result: pass rule22-8.json
PASS
The project has one building segment with one zone. HVAC is system type 12 having more than
HVAC_CHW-8 HVAC_CHW-8-e 300 ton capacity and is incorrectly modeled with the secondary pump operating without vfd. fail rule22-8.json
Expected result: FAIL
The project has one building segment with two zones. HVAC is system type 7 with more than 300
HVAC_CHW-9 HVAC_CHW-9-a tons cooling capacity. It is correctly modeled with the secondary cooling loop minimum flow equal pass rule22-9.json
to 25% of design flow. Expected result: PASS
The project has one building segment with two zones. HVAC is system type 7 with more than 300
HVAC_CHW-9 HVAC_CHW-9-b  tons cooling capacity. It is incorrectly modeled with the secondary cooling loop minimum flow fail rule22-9.json
equal to 35% of design flow. Expected result: FAIL
] G The project has one building segment with two zones. HVAC is system type 7 with less than 300 . o
UGS Bk G Binlbie tons cooling capacity. Expected result: Undetermined e B EEEEEE
The project has one building segment with one zone. HVAC is system type 13 with more than 300
HVAC_CHW-9 HVAC_CHW-9-d tons cooling capacity. It is correctly modeled with the secondary cooling loop minimum flow equal pass rule22-9.json
to 25% of design flow. Expected result: PASS
The project has one building segment with one zone. HVAC is system type 13 with more than 300
HVAC_CHW-9 HVAC_CHW-9-e tons cooling capacity. It is incorrectly modeled with the secondary cooling loop minimum flow fail rule22-9.json
equal to 35% of design flow. Expected result: FAIL
. 4, The project has one building segment with one zone served by baseline system 2 with a heatpump oy
HVAC_SPEC-1 HVAC_SPEC-1-a low shut off of less than 17 F. The expected result is: pass pass rule23-1son
g . The project has one building segment with one zone served by baseline system 2 with a heatpump . T
FC SRR e S low shut off greater than 25 F. The expected result is: fail fai rule23-1son
HVAC_SPEC-1 HVAC_SPEC-1-c The project has one building segment with one zone served by baseline system 2 with a heatpump undetermined rule23-1.ison

low shut off between 17 F and 25 F. The expected result is: undetermined




Rule ID

HVAC_SPEC-1

Rule Unit Test ID

HVAC_SPEC-1-d

Rule Unit Tests

Test_Description

The project has one building segment with one zone served by baseline System 4 with a heat
pump low shut off temperature below 10 F. The expected result is: pass

Expected Rule
Outcome

pass

Rule Unit Test JSON

rule23-1.json

HVAC_SPEC-1

HVAC_SPEC-1-e

The project has one building segment with one zone served by baseline System 4 with a heat
pump low shut off temperature above 10 F. The expected result is: fail

fail

rule23-1.json

HVAC_SPEC-10

HVAC_SPEC-10-a

The project has one building segment with one zone served by System 11 set to minimum airflow
at 50% load.The expected result is: pass

pass

rule23-10.json

HVAC_SPEC-10

HVAC_SPEC-10-b

The project has one building segment with one zone served by System 11 set to minimum airflow
set at 25% load. The expected result is: fail

fail

rule23-10.json

HVAC_SPEC-10

HVAC_SPEC-10-c

The project has one building segment with two zones served by System 7 set to minimum airflow
at 25% load. The expected result is: not_applicable

not_applicable

rule23-10.json

The project has one building segment with one zone served by System 11 with supply air

expected result is: fail

HVAC_SPEC-11 HVAC_SPEC-11-a temperature reset set to LOAD_RESET_TO_SPACE_TEMPERATURE and has a reset load pass rule23-11.json
fraction of 50%. The expected result is: pass
The project has one building segment with one zone served by System 11 with supply air

HVAC_SPEC-11 HVAC_SPEC-11-b temperature reset set to ZONE_RESET and has a reset temperature differential of 5 F. The pass rule23-11.json
expected result is: pass
The project has one building segment with one zone served by System 11 with supply air

HVAC_SPEC-11 HVAC_SPEC-11-c temperature reset set to ZONE_RESET and has a reset temperature differential of 10 F. The fail rule23-11.json

HVAC_SPEC-12

HVAC_SPEC-12-a

The project has one building segment with one zone served by System 11.1 and therefore is
applicable to this rule. The expected result is: undetermined

undetermined

rule23-12.json

HVAC_SPEC-12

HVAC_SPEC-12-b

The project has one building segment with two zones served by System 7. Therefore, this rule no
longer applies. The expected result is: not_applicable

not_applicable

rule23-12.json

HVAC_SPEC-13

HVAC_SPEC-13-a

The project has one building segment with one zone served by System 3. Proposed building
utilizes System 3 with humidistatic controls. The baseline system 3 uses mechanical cooling for
dehumidication to avoid overcooling. The expected result is: undetermined

undetermined

rule23-13.json

HVAC_SPEC-13

HVAC_SPEC-13-b

The project has one building segment with one zone served by System 3. Proposed building
utilizes System 3 without dehumidification. Baseline building also has system 3. The expected
result is: not_applicable

not_applicable

rule23-13.json

HVAC_SPEC-14

HVAC_SPEC-14-a

The project has one building segment with one zone served by System 3. Proposed building
utilizes System 3 with humidistatic controls. The baseline building utilizes system 3 as well. The
expected result is: undetermined

undetermined

rule23-14.json

HVAC_SPEC-14

HVAC_SPEC-14-b

The project has one building segment with one zone served by System 3. Proposed building
utilizes System 3 without dehumidification. Baseline building also has system 3. The expected
result is: not_applicable

not_applicable

rule23-14.json

HVAC_SPEC-15

HVAC_SPEC-15-a

The project has one building segment with one zone served by System 3. Proposed building
utilizes System 3 with humidistatic controls. The baseline building utilizes system 3 as well. The
expected result is: undetermined

undetermined

rule23-15.json

HVAC_SPEC-15

HVAC_SPEC-15-b

The project has one building segment with one zone served by System 3. Proposed building
utilizes System 3 without dehumidification. Baseline building also has system 3. The expected
result is: not_applicable

not_applicable

rule23-15.json

The project has one building segment with two zones served by System 7. The preheat coil is

turned on. Expected: PASS

HVAC_SPEC-16 HVAC_SPEC-16-a correctly controlled to 20 F less than the design room heating temperature setpoint. The expected pass rule23-16.json
result is: pass
The project has one building segment with two zones served by System 7. The preheat coil is
HVAC_SPEC-16 HVAC_SPEC-16-b incorrectly controled to only 13 F less than the design room heating temperature setpoint. Should fail rule23-16.json
be 20 F. The expected result is: fail
g ., The project has one building segment with two zones served by baseline System 7 with a supply F
e B G e air temperature reset correctly set to 5 delta F. The expected result is: pass pass rule23-2.json
g ., The project has one building segment with two zones served by baseline System 7 with supply air . Y
HVAC_SPEC-2 HVAC_SPEC-2-b temperature reset but not correctly set to 5 delta F. The expected result is: fail fail rule23-2 json
g .. The project has one building segment with two zones served by baseline System 7 with a does . BT
RAG S e 2 G ERSC 28 not have supply air temperature reset. The expected result is: fail Lzl fule23-2.json
The project has one building segment with two zones served by System 7. The minimum outdoor
HVAC_SPEC-3 HVAC_SPEC-3-a airflow in System 7 is acceptably exactly 30% of primary airflow in both terminals. The expected pass rule23-3.json
result is: pass
The project has one building segment with two zones served by System 7. The minimum outdoor
HVAC_SPEC-3 HVAC_SPEC-3-b airflow in System 7 is acceptably greater than 30% of primary airflow in both terminals. The pass rule23-3.json
expected result is: pass
The project has one building segment with two zones served by System 7. The minimum outdoor
HVAC_SPEC-3 HVAC_SPEC-3-c airflow in System 7 is incorrectly less than 30% of primary airflow in both terminals. The expected fail rule23-3.json
result is: fail
The project has one building segment with two zones and one laboratory space served by
HVAC_SPEC-4 HVAC_SPEC-4-a baseline System 7. Per G3.1.1c, these systems must adjust lab exhaust and makeup air. The undetermined rule23-4.json
expected result is: undetermined
g 4 The project has one building segment with one zone and one laboratory space served by baseline . A
HVAC_SPEC-4 HVAC_SPEC-4-b System 3. Per G3.1.1c, this only applies to system 5 and 7. The expected result is: not_applicable not_applicable fule23-4.json
Baseline system 6 with a terminal fan set to run at the first stage of heating before the reheat coil is )
HVAC_SPEC-5 HVAC_SPEC-5-a tumed on. Expecled: PASS pass rule23-5.json
HVAC_SPEC-5 HVAC_SPEC-5-b Baseline system 8 with a terminal fan set to run at the first stage of heating before the reheat coil is pass rule23-5.ison




Rule Unit Tests

Expected Rule

Rule Unit Test JSON
Outcome

Rule ID Rule Unit Test ID Test_Description

Baseline system 6 with a terminal fan NOT set to run at the first stage of heating before the reheat
coil is turned on. Expected: FAIL
Baseline system 8 with a terminal fan NOT set to run at the first stage of heating before the reheat
coil is turned on. Expected: FAIL
The project has one building segment with two zones served by system 6. VAV fans in system 6
HVAC_SPEC-6 HVAC_SPEC-6-a are correctly sized to 50% of peak design load with a performance efficiency of 0.35 W/cfm. The pass rule23-6.json
expected result is: pass
The project has one building segment with two zones served by system 6. VAV fans in system 6
HVAC_SPEC-6 HVAC_SPEC-6-b  are neither sized to 50% of peak design load nor and have performance efficiency of greater than fail rule23-6.json
0.35 W/cfm. The expected result is: fail

HVAC_SPEC-5 HVAC_SPEC-5-c fail rule23-5.json

HVAC_SPEC-5 HVAC_SPEC-5-d fail rule23-5.json

The project has one building segment with two zones served by system 6. System 6's fan system

Vel SIFHEY NS SIHEC ) correctly specified temperature control as constant. The expected result is: pass pass fule23-7.json
iz on
A SPEC:  HVAC SPEC.a 108 IOREAIES o0 uldg et il o e sy St VU oo s o
iz json
HVAC_SPEC-9 HVAC_SPEC-9-a The project has one building segment with one zone served by System 11 with minimum volume pass rule23-9.ison

setpoint set to 50% of the maximum design airflow rate. The expected result is: pass

The project has one building segment with one zone served by System 11 with minimum volume
HVAC_SPEC-9 HVAC_SPEC-9-b setpoint set to greater than 50% of the maximum design airflow rate and minimum ventilation flow undetermined rule23-9.json
rate. The expected result is: undetermined

The project has one building segment with one zone served by System 11 with minimum volume

NG B FIACLEIFEE T setpoint set to less than the minimum ventilation flow rate. The expected result is: fail

fail rule23-9.json




