Building Performance Evaluati

Summary:

Since 2006, GGLO has been conducting ongoing building performance
evaluations of multifamily projects in the Seattle area. Over four phases
of the study, we have collected and analyzed energy and water use

data for a total of 52 buildings in 11 projects (all but three designed by
GGLO), and have modeled an extensive list of potential energy-es ciency
measures.

The building performance evaluation has two primary goals : (1) to
assess building performance relative to design intention, and (2) to eluci-
date the challenges of meeting the energy es ciency needs of our future.

The main conclusions of the study include:

> Green design strategies can reduce energy and water use, but oc-
cupant behavior is a key variable

> Comparing predicted to measured performance can be an elective
means for identifying issues in building operations

> Performance measurement and modeling reveal that signi“cant
reductions in energy use are possible in multifamily buildings

> There is a huge opportunity to design and construct multifamily build-
ings with improved energy performance
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Building Performance Evaluati

Motivation:

How are residential buildings performing® green building becomes increasingly accepted
and demanded in the marketplace, there rerokiogiaflmation on the actual, real-world
performance of completed projects. Resid&litigkthdve proven to be particularly die cult to
evaluate due to ownership and privacy issukeasasmagility in the living habits of residents.
Of all building uses, residential -- which amed®hisercent of total U.S. energy consumption
-- is one of the least documented in termsireg peiltbrmance. This study aims to help close
the information gap.

Methodology:

Data on energy and water use were collecteititfesnomten mid-rises and one low-rise

project with 42 buildings. Commercial portiensided-use buildings were excluded from the
analysis. Three of the projects are mariesiragewnhile the remainder are alordable. All of
the mid-rise buildings participated in Sealtl8sBu program, and eight of the projects were
certi"ed by one or more green building ratimssirstkiding Built Green, Sea Green, @&d LEED.

To investigate in more detail the potentiald¢orgeshergy use in a typical mid-rise residential
mixed-use building, we performed in-depth engegipgran a selected project. eQuest was
used to model a series of energy-ee ciencesn@&sMs), with the goal of understanding both
the strategies and costs necessary to reactenetgaeperformance.

Results:

Who takes a ®ve minute showafiter consumption data reveal wide variatioaas betwe
buildings, and between predicted and measuMdalsef this variation is believed to be
caused by discrepancies between water use assumdpictoal occupant behavior . Also,
because only one water meter per address imdfleattlé, estimates of commercial use had to
be made -- sub metering would be necessargdtedhisiuncertainty.

Are we meeting the 2030 Challengb@ average energy use intensity (EUI) forillirthe
studied was 45 kBtu/sf/year, with signi"céiohvaeiaveen buildings. The project with the
best energy performance had an EUI forty pemehelsudy average. In three cases, the
observation of unexpectedly high energy usdteatied to likely issues with building systems
and operation. The 2030 Challenge targeti$oa 30Q8rcent reduction from the regional
average. Based on the best available regilamd) #iarmost e« cient building in our study
achieved a 36 percent reduction.

How low can we goEEM modeling demonstrated a range of potegjialssneeductions. A

50 percent reduction should be achievable aglitaion of $low hanging fruit$ strategies
that are reasonably economical. Relatigts"risecior reductions beyond 50 percent. $Net-
zero$ operation would require either a majos thapgeach to multifamily design, or
strategies with excessive up front costs apptiedvientional building design.

Energy e ciency measure modeling

100%5 M Envelope
o Il Hydronic Heat
% 80% Il Solar Hot Water
@ W 40 kw PV
g 60% —_— B Net-zero modi"cation
> ° M w/Fuel Cell
m - —
S 40% | -
)
<
S 20% -+
e -
S ou $38$
¢ s $ $ $ $$%
-20% +

GGLO 1301 First Ave. Suite 301

WA 98101

tel 206.467.5828

Seattle, fax 206.467.0627 www.gglo.com

kBtu / sf/ year kBtu /sf / year gallons / occupant/ day

kBtu / sf/ year

kg CQ/ sf/ year

mactual
codemodel

BN WA o N
o o & 6 o & o

o

N

do

&

& & F
L Lo

N > >
& &I
Potable Water Consumption

W actua
energy model

N2 > > A o A > o o N\
@ & IS S
CHICAIC ARSI K K K

~
& IS
¥ D ¥ ¥ P

Electrical Energy Use Intensity

25 m actual
W energyrmoder
20
15
10
5
0
N N » > o © A ®
%&o %&b %&o %&o %&o %&o %&o %VCP

NaturalGasEnergyUselntensity

60
50
40
30
20

10

0
&

L R S R S R

D L I A 2 PR
F F PP P F &
Total Energy Use Intensity

10

~ o ) > 5 o A > o Q A
& P RS
EAR AN S A A G SR

CCz Emissionsritensny

architecture | interior design | landscape architege | planning & urban design

o



