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ENERGY PERFORMANCE COMPLIANCE PATH: DOCUMENTATION CHECKLIST in‘!
Most of the problems in EA Credit 1 applications that follow the i
simulation compliance path come from the incorrect use of
referenced standards, inconsistencies between the energy model
inputs and outputs, and lack of validation of energy savings
demonstrated.This section includes three checklists to help both
applicant and reviewer determine whether the energy modeling
accurately demonstrates the project’s potential energy savings.

Input quality Control Checklist

The first step in verifying the accuracy of the energy savings to
confirm that the modeling inputs comply with the requirements of

the referenced standard.Table 3.1 presents a check t for reviewing

the energy modeling inputs and identifies the common errors found

in LEED applications. Projects following ASHRAE 90.1-2016+ can use D
the table as a guide to perform quality assurance for completeness

and accuracy.The inputs are found in the LEED Online credit form

and energy modeling summary reports.

The most common errors are for projects using ASHRAE 90.1-2016+, ﬁ
Appendix G. For projects using California tle 24, the baseline

input is automatically generated by the simulation software and is
therefore not separately included in this section.
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OUTPUT QUALITY CONTROL CHECKLIST L\ )

AP
The next step is to determine whether the outputs comply with the
referenced standard’s requirements and LEED requirements, such as
unmet load hours, process energy use, and exceptional
calculations.Table 3.2 presents a checklist to help teams and .
reviewers con m that the requirements have been met and the
output values reported in the LEED credit form are consistent with
the simulation output reports. The checklist applies to projects
using ASHRAE 90.1- 2016+ and Californ Title 24-2019, Part 6.

-

Output-lnput Consistency Checklist

The last step for verifying the accuracy of the energy savings is to
check for consistency between outputs and inputs. Table 3.3 is a
checklist for reviewing the consistency of energy modeling outputs
and inputs and provides calculation methods and rules of thumb to
predict rough order-of-magnitude results. It can assist with quality
assurance on projects using ASHRAE 90.1-2016+ and California Title
24.

Table 3.1. Input Quality Control Checklist
HVAC System

Primary system type @ Verify that HVAC system type selected ; o [ETASHRAE 90.1-2016+,
for baseline is correct. < Table G3.1.10, and Table
G3.1.1(0)

@ Verify that both heating and cooling
systems have been modeled for
proposed design. For heated-only.
storage spaces, veriy that baseline
system type has been modeled using
system types 10 or 11 from ASHRAE
90.1-2016+ Addendum dn, or types 9 or
10 from ASHRAE 90.1-2010, where all
relevant requirements of system type
have been applied (this optional
compliance path allows proposed case
system to be modeled as designed
rather than with both heating and
cooling).




TOPIC

B ik LR & Veriy that baseline acdional system
type meets requirements in exceptions to|

G311
LT I 7 Verify that thermal blocks are

appropriately modeled.

Equipment capacity © Verify that proposed case
equipment capacities are
modeled as designed and
baseline case equipment
capacities are modeled per
G3.1.2.2.

ERRORS

mectly includes adtional type(s) of

Proposed ca: ved by
Systemare. umm it maliple nwm ocks.

e equipment capacites are not
modeled as designed, or are increased to meet
rerement for et oad s n 65122

without quality chec of high unmet

equpment capaciies areno based
25% for

ino.
ersized at both system

Aut performed for baseline case in
enorgy model,but ool deesday an g

& day schedules are not defined

partload range for heatng

[ ASHRAE 90.1-2016+,
Exceptions to G3.1.1

[FASHRAE 90.1-2016+,
Table G3.1.7 and 8

[FASHRAE 90.1-2016+,
G3.1.22

Table 3.1. Input Quality Control Checklist
HVAC System +

TOPIC

@ Verify that baseline fan volume has been
sized correctly.

Fan volume

@ Verify that baseline fan power
has been calculated correctly.

ERRORS

d using supply-sicto-toom
artomporsure diferone fom pro
R e R
e
Fan vlume nproposed desgn s aosize ot
u conditons.
rovided rﬂq:mmq fn
s o confim
en caloulated
qual fan
(g ASHRAE fan power

calcuations.
“Additiona fan power allowance i claimed in
aselne for et xnae o el

fan Jated ncorrec w in
T e T

&I ASHRAE 90.1-2016+,
G3.1.28

[FASHRAE 90.
G3.1.29.

. Input Quality Control Checklist
HVAC System +

T T et 0z 7l Verify that exhast energy recovery has.
been modeled in baseline building where
required, and that it is modeled
appropriately in proposed case when
included in proposed design.

Economizer control @ Verify that economizers are
properly included or excluded in

baseline building.

ERRORS

Basline building omits exhaust af energy

modeled n accordance with

o energy recovery efficiency is not

ry bypass is not
P

Baseline nd proposed
Jed with zero i
nic e
i or safety requitons
ke e Kow i woeicied
peroc

s mandate an

Economizer type and/ or control
modeled in baseline buiding.

incorectly

Economizer high limit shutoff s ot n accords
with Table G3.1.2.68.

[ ASHRAE 90.1-2016+,
G3.1.2.10

[FASHRAE 90. -2u1eo,
G3.1.2.6, G3.




Table 3.1. Input Quality Control Checklist

HVAC System +
ERRORS RESOURCES
[ @ Verity that ventilation is appropriately

modeled in baseline and proposed e G3.1.24
cases. ”

i stk
temperatures, ex  health or sa
regulations mandat mative minimum flow
a

g bulin 1o sl nvation rates
ar consiatnt wih desn et e gy modsl
s

DI ELE T R B Verify that demand control Baselne case is rot '“:3“‘*1 T o6 [ASHRAE 90.1-2016+,
ventilation has been excluded or aker A G125
included in baseline building and S
modeled appropriately. i n its use is required for mn
oo RAE 90.1

Table 3.1. Input Quality Control Checklist

HVAC System +
ERRORS RESOURCES

[&(LEED-CS projects only) et cemand contrle verieon s

taken n tenant spa
i bt

B cidate nanciconiol
ventilation is correctly modeled in

Gosgn condtons ar ot modele aa e

(1T T ey Tl Verify that equipment efficiencies of [Bkram e ah ks e L ASHRAE 90.1-2016+, Table
and heating efficiency proposed design and baseline i G3.1.10, G3.1.2.1
building meet referenced o buldng HUAG qupment s modld as
standard’s requirements. . -
copastes recritecin €42
e e
eparsil from fan powes o
mm-\m foroning fcncy comporrt oy
efionc ing
Yy separately «mmm e

=
& s ather han fan power ot AHRI g
i

t-load performan
nyma\e\.‘ rofect operatingparamotrso
ground-source heat pumps or water-

Table 3.1. Input Quality Control Checklist

HVAC System +
ERRORS RESOURCES

T L Lo )| © Verify that system-specific HVAC syslem Elﬁ&'“"u hs-ﬂ r-umn ﬂ‘lu electric backup. & ASHRAE 90.1-2016+,
rcurement e e o e e e o
wummr air temy G3.1.313, ‘ 3

proc
ns (5-8) omit supply
o modeled for
d under single-zone
modeled (systems 1,

30% minimum flow ratio
ather thr ol 04 G,

Chiller parameters @ Verify that chilled water loop R e LU LN ASHRAE 90.1-2016+,
configuration and pump inputs for b b A L G3.1.3.8, G3.1.3.9,
baseline meet referenced prima S G3.1.3.10
standard’s requirements for £ ter \uopa are modeled
configuration, temperature ct to seting:

i it supply
G, | Mty A temperature reset Ty m primary
reset. chi ter pumps modeled is

th number of chillers.




TOPIC

Table 3.1. Input Quality Control Checklist
HVAC System +

[ AL T T e T ] e Verify that chilled water loop.

parameters

‘configuration and pump inputs for
baseline mest referenced standard’s
requirements for configu
temperature setlmgs. and supply
temperature reset.

(2T L ELTRE TR LT EE T & Verify that condenser water loop

configuration and pump inputs for
baseline meet referenced
standard’s requirements for
configuration, temperature
settings, fan power, and supply
temperature reset.

RESOURCES

[ ASHRAE 90.1-2016+,
G3.

ERRORS
Baselne chiled water 00ps
incortect pumping
figuration (e.g:
)

re modieled with
t

ary chiled umps
e e e

[ASHRAE 90.1-2016+,
G3.1.3.11

Baseline condenser water loops

modeled with inc tu
settings.

T

ulb trols.
/ater pumps

istent with number of

r fans are not

aseine coolmg tower fans ae not
modeled as axial fans with 38.2 gpm/

ToPIC
Boiler parameters

Hot water loop and pump

parameters

District thermal energy

Table 3.1. Input Qual

Control Checklist

HVAC System +

[ & Verity that number, BT T of
boilers for baseline meet referenced
standard's reqwsmsms.

& Verify that baseline hot water
loop configuration and pump
inputs meet referenced standard’s

requirements.

& Verify that projects using district
or campus thermal energy have
been correctly modeled.

Baseline building [EYASHRAE 90.1-2016+,
number of boilers. G3132
Baseline boiler capacities are equal to
proposed design boiler capacities
instead of following ASHRAE system
sizing guidel
T

ct pumping energ
Incorrec locp confiowation .6, moceled

ondary loop:
ps are modeled
ting:

[ETASHRAE 90.1-2016+,
63.1.3.3,G3.1.3.4, G3.1

temperature
[FUSGBC DES Guidance v2
and ASHRAE 90.1-2016+,

tak forcfciency of nmm ener
sring m e, but follow DES

Proj a0
o polersor eystoms usng per
or steam in baseline case, contrary
requirements.

Project not usi
modsl coolng

DES Guidarce 12 s ot

o hased o

/=

B e Lt g Verity that bas

Service hot water system

Table 3.1. Input Quality

Control Checklist

HVAC System +

e cooling tower is
modeled per referenced standard's
requirements.

& Verify that baseline hot water
loop configuration and pump
inputs meet referenced standard’s
requirements.

@ Verify that projects using district
or campus thermal energy have
been correctly modeled.

If credit is taken for low-flow
fixtures, verify calculations.

ERRORS
Baseline case includes incorrect type
g tower and/or fan control.
e models condenser water
temperatures incorrecly.

[ASHRAE 90.1-2016+,
G3.1.3.11

Service hot w YT S N ASHRAE 90.1-2016+,

in either baseline or proposed case. ction

Separate hot water heater system in

case s not modeled when

proposed case combines space heating

with service hot water heating.
e [ETASHRAE 90.1-2016+,
Table 7.8

inimum sfiency required i ASHR

90.1-2016+, Tab

system ty

IASHRAE 901.-2016+,

Exceptions to Table

G3.1.11()

Backup water heating calculations are
nsistent with annual fixture flows shown
in WE Credit 3, and/or insufficient
information is provided to show that water
heating temperatur difierential and standoy
ppropriately accounted for in
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