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Research Questions

 What are the energy impacts of recent changes to the
Austin Energy Code?

 What are the energy impacts of recent changes in
Austin Green Building Program?

AUSTIN ENERGY
GREEN BUILDING




Community Scale Approach




1
ij1 |

s
e e

ii’-‘!

Tet i

RUH AT

r::.'é\\,‘—"-f

i K l ‘ g
il

: 5.1\115

e At
t!n__-...‘-:.'.'..'.'.l'-. .
ity

e g

13 E '
| 3
R
o

=+ 7
S
Py

e
wlan it

i

i
i

Orlando
E xecutive
Alrport

L

Hit

C
]
a

ot 1'-:‘..'. '
,{j‘,l-;‘{ir.x";-.\"'\
vl i

e of 1

Sy

ey

i R
e | e
oS

L

TRl ek

T T T e
RS
k] i 3 ! ‘\-‘h'
LRI

Eith

F by |



EPA Fuel Economy Estimates

These estimates reflect new EPA methods beginning with 2008 models.

CITY MPG HIGHWAY MPG

18 .z 23

Expected range , Expected range
; based on 15,000 miles :
for most drivers $2 80 I for most drivers
15 to 21 MPG At el Bergalian 21 to 29 VPG

Combined Fuel Economy
Your actual
mileage will vary

21 depending on how you

! drive and maintain
10 31 your vehicle.

This Vehicle

All SUVs
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More...
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2016 Chevrolet Malibu |y

ﬂ Gasoline Vehicle

AWD

ﬂ Gasoline Vehicle

‘ Personalize
Edit Vehicles ‘

1.8 L, 4 cyl, Automatic (variable
gear ratios)

2.5 L, 4 cyl, Auto(AV-56)

MSRP: $21,745 - $29,945
Energy Impact Score @

Annual Petroleum
Consumption

REGULAR GASOLINE
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REGULAR GASOLINE
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l - U.S. barrel

- Imported barrel

1 barrel = 42 gallons 7.2 barrels 11.0 barrels

Greenhouse Gas Emissions @

Units: REGULAR GASOLINE REGULAR GASOLINE

U.S.tons peryear ~

3.2 tons per year 4.9 tons per year

Show:
Tailpipe CO2 - Best Best

EPA Smog Rating @

State of purchase:
Select State -
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2016 Subaru Legacy X

2016 Toyota Camry X 2016 Buick Regal X
-
‘m Gasoline Vehicle ‘ Gasoline Vehicle

2.5 L, 4 cyl, Automatic (56)

MSRP: $23,070 - $31,370

REGULAR GASOLINE
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11.8 barrels

REGULAR GASOLINE

5.2 tons per year

2.4 L, 4 cyl, Automatic (56)

MSRP: $27,065 - $34,065
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14.3 barrels
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6.3 tons per year
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EPA Fuel Economy Estimates

These estimates reflect new EPA methods beginning with 2008 models.

CITY MPG HIGHWAY MPG

Estimated
Annual Fuel Cost

$2,039

Expected range ¢ Expected range
for most drivers based on 15,000 rlmles for most drivers
1510 21 MPG at:$2.80 per gallon 211029 MPG
Combined Fuel Economy
This Vehicle Your actual
mileage will vary
21 depending on how you
! drive and maintain
10 31 your vehicle.

All SUVs

See the FREE Fuel Economy Guide at dealers or www.fueleconomy.gov
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These estimates reflect new EPA methods beginning with 2008 models.
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Data Sources

* Austin Energy
* Daily electric meter readings
* Green Building Program records
e Conservation Program records

* Travis Central Appraisal District
* Property Characteristics

* City of Austin
* Energy Code Documentation




Data Preparation
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#

Database
Connections

CSV files

Web Services

Import

Import

Import

14

Data Elaboration:

Collect,
Extract,
Clean,
Modify,
Transform,
Normalize,
Standardize,
Validate, etc.

Data Mining:

Group,
Combine,
Filter,
Analyze
(statistical
computation,
regression,
clustering),

etc.

Warehouse




Data Preparation




Analytical Methods

Building
type

* Naive Regression o
eating

Fuel
* Explains variability

* Does not give exact impact of factors

* Check direction & magnitude of Number Energy
beta coefficients of Floors Consumption

Other
features




Annual Energy Use (kwh/yr)
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Analytical Methods

* Program Level Savings
* Group properties by the building code they were under

* Perform Analysis of Variance (ANOVA) between building code
groups
» Difference between Average performance of base code group and
Average performance of the code group of interest gives savings

e Statistical significance/validity of the savings is based on the variance in
home performance and the confidence interval around each average
performance.

* Assume unequal variances in the ANOVA model if the sample sizes are
different (as usual)



Analytical Results — Austin Energy Code
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Analytical Results - Austin Green Building Progra

Annual Energy Savings in Single-Family Detached Homes from
Advancements in Green Building Rating Requirements
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Best Uses and Lessons Learned

Advantages Disadvantages
* Increases certainty in average * Need Large Scale energy dataset
savings

e Database Management

° * .
No weather data needed e Cannot assess the impact of

* Flexible in timescale and individual components of the
application. energy code
» Seasonal savings
e Savings from retrofits
* Assess multiple programs at once
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