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ABSTRACT: 
 
In California, the four largest utilities ser
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 is how to reach this 
particular group of ratepayers, and how to answer 
questions that apply to their specific homes.  
 
HEED (Home Energy Efficient Design) is a free 
homeowner- friendly design tool that shows the energy 
implications of new construction and remodeling 
decisions.  A custom version of HEED was developed 
at UCLA to address SMUD’s rate structures, climate 
data, and home construction practices. It will be made 
available on SMUD’s web site. 
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There is a large custom home m
and endless activity in the rem
sector.  Sacramento County iss
in Building Permits for Residen
Additions every year (see Table large array of ratepayer support tools offer

big four. But their customers struggle with
problems, such as how to make cost
efficient decisions when repairing or rem
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comparing potential new home purchases.  
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SMUD currently offers incentives to new h
builders to construct SMUD Advantag
exceed California’s Title 24 energy standa
The incentives go to the builders in the form
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to help them quantify the energy impact of all their 
design and construction decisions.  SMUD wanted to 
give these people a free “what if” tool that can quickly 
calculate the energy savings of alternative strategies in 
their new home construction and remodeling projects.   
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 about residential design and offers his 
experience as time permits, however his main expertise 
and effort is assigned to commercial daylighting 
simulations.  HEED is thought to be the needed extra 
resource to augment SMUD staff.  
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Fig. 1  Floor Planner:  HEED allows users to draw in their floor plan by selecting the “building” icon, then click and 
drag to fill in squares on a four-foot module. This example shows the lower floor of a three story home with a 

driveway and garage on the north. 



On a daily basis, the typical questions that 
relate to things like the benefits and paybac
particular efficiency strategy.  These includ
and their placement, glass tints and coatin
roof insulation values, radiant barrier bene
conditioner efficiencies and system op
staff will offer information about all of th
but does not have the resources to run ene
simulations to give each customer indivi
detailed payback information.  The fi
strategy greatly affects the decision to imple
efficiency measure.  It is important to quan
long-term financial benefits for a strate
implemented.  It is also equally important to
indoor environmental comfort.  SMUD nee
tool that could be used by anyone, that c
the energy questions quickly.  S

are ask
k for a
e wind

gs, wall
fits, an

tions. SMU
ese feat
rgy 

dualized 
rst cost of an

ment
tify th

gy to be 
 simu

ded an
ould answ

MUD found that 
HEED not only answered energy savings questio
also calculated indoor air temperatures.  HEED se ved 

 be very 
beneficial for the architectural design community 

ion of HEE

, archit
custom

features 
s.   

free user 
ated initially to 

ntial ratepayers in the Southern California 
ergy efficient 

remodeling 
 home. In 

, HEED 
makes it 

bilities including 
 other 

ED lets 
ratepayers quickly draw in their own home’s floorplan 
(by filling squares in a checkerboard), then define their 
windows and drag them to the correct location on each 
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can easily describe their home’s construction by 
choosing from lists of building components like floors, 
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through half a dozen “what if” possibilities in a few 
minutes, and at each step see bar charts showing 
differences in their annual energy bills compared to a 
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SMUD asked UCLA to build a version of HEED 
specifically for small builders, contractors
and their more knowledgeable residential 
They asked for a number of additional new 
addressing their district’s particular need
 
HEED (Home Energy Efficient Design) is a 
friendly energy design tool that was cre
help reside

ers. : All of SMUD’s zipcodes and the 
weather data for Sacramento’s Climate Zone 12 were 
added to HEED’s database. Incidentally, an additional 
feature was added that allows climate data for over 
500 stations around the world to be loaded directly 
from the EnergyPlus web site, via the hotlink in the 
HEED web page6.  
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per ASHRAE7 options (Fig.4). These are basic radio-
button lists that allow users to simply click on any 
window assembly they wish. However, if they have 
the actual NFRC (National Fenestration Rating 
Council) sticker data from a manufactured window 
they are considering using, it can be added on the 
Advanced Window screen for up to 25 different 
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Context Based Help:  If u
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for SMUD ratepayers. In addition, the “Advice” icon 
in HEED has been expanded by adding the web sites, 
rebate programs, and other background information 
supplied by SMUD. 
 
Spanish Language Version:  HEED is one of the few 
Energy Efficiency software programs that are 
available in either English or Spanish. Therefore all 
this new material has been translated into Spanish and 
added to the final full function Spanish version of 
HEED. 
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:  Simply providing a new tool does not 
guarantee that it will have a significant impact. Users 
have all kinds of questions; some extremely simple 
and others complex enough to require a revision in the 
program. That is why UCLA will staff an email User 
Support Hot-Line for SMUD ratepayers. 
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