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Why iIs using HEED important?
1. To improve building performance
2. To reduce energy costs for the homeowner

3. To reduce building effects on climate change
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Low energy buildings can help
you achieve these goals.
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HEED can help you design low energy buildings.

mmmmmmm

HEED
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It analyzes buildings to determine their
performance.

HEED

How does It work?

oooooooooooooooooooooooooo



HEED, Home Enerqgy Efficient Design, is an energy analysis tool that
calculates a building’s performance.

When HEED is first launched it asks four questions about the project
(building type, square footage, number of stories, and climate location)
and with this information it creates Scheme 1, a building that meets
the California Energy Code. It then designs a second Scheme that is
usually about 30% better. Next it suggests other strategies that
designers can test using the remaining seven schemes.

HEED makes it very easy for users to change any aspect of the
building’s design and after each design change HEED shows how the
building’s performance compares with the initial schemes.
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HEED
Home Energy Efficient Design

Sunset in Summer e sunrise in Summer

A, Y
WEST EAST
Sunset in Winter Sunrise in Winter

Please wait while HEED is loading ...

I Losding scheneab 2

When you install the HEED disk on your laptop it
will automatically begin loading...
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Whenever you are in
doubt about what to
do next...Click "next”
: to continue

#) TOTAL YEARLY COST / ‘

HEED California Workshops 2010




[E: Tutorial = EH

: ] =10 x|
fl | = = 23 B a| | v | B
Exit Basit Advanced Evaluate Librany Prirt Advice Help About
The GOAL is to help you
understand how Your Home
ses energy,
My 1stDesign
100
a00
i
®) TOTAL YEARLY COST
it Tutorial | Back |

\\\\\\\\\\\\\\

HEED California Workshops 2010



Bruoral = L

[E3 Tutorial -
EweEp : =10 |

fM| = = 2l B | &a&| & | « | [
Exit Basic Advanced Evaluate Library Prirnt Advice Help Aboul
The GOAL is to help you
understand how Your Home
se&s energy, compared
to a home of the same size
Meets Energy Code that just barely Meets the
: Energy Code( 1 ).and one that
More Energy Efficient is More Energy Efficient (2 ).
My 1stDesign
100
500
0
*) TOTAL YEARLY COST
it Tutarial | Mest
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Exit Basic Advanced Evaluala Library Print Advice Helg Aboul
The GOAL is to help you
understand how Your Home
ses energy, compared
to a home of the same size
(1) Meets Energy Code that just barely Meets the
. Energy Code( 1 )and one that
(2)More Energy Efficient is More Energy Efficient (2).
9 s Try out various remodeling
changes é) to see if you
1100 (4) My 2ndDesign can make it better.
9 My 3rdDesign
&00
0
*) TOTAL YEARLY COST
cutTutorial | ["Back 1| nex
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.InIIJaI Deslgn A-.:u Stheme
SOy =0as Copy Scheme The GOAL is to help you
Floor Planner Select Scheme
e EEI e understand how Your Home
Windows Design Erase Scheme t :5‘5 E‘";rgz"i meﬂrr&d
Window Layaut 0 a nome e same siZe
Glass Type 0 Meets Energy Code that just barely Meets the
Insulation-walls i Energy Code( 1 )and one that
Roaf MOI'E Energy Efficient is More Energy Efficient ]
Floors
Verdiiation 1stDesign - ’
Healing-Coaling e My - Try out va remodeling
4T changes to see if you
(4) My 2ndDesign can make it better.
(5) My 3rdDesign Different kinds of design
00 and remodeling changes you
might like to test are listed
under { = )Basic Design.
]
($) Use Library (D to Copy your
TOTAL YEARLY COST best scheme at each step.
auitTuoral_| [ack || 1o |

R
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HEED

Navigating...
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Exit Basic #Advanced Ewaluate Librar

Basic Design

Initial Design

EMERGY COSTS

EMERGY EFFICIEMT DESIGM
Floor Planner

Orientation

Weindows Design
Weindow Layout

Glass Type

Insulation

alls

Roof

Floors

Wentilation and Infiltration
Heating-Cooling
Operable Shading
Appliances

Economics

Summary Table

what is the name of this project?

wehat is the name of this project? SANC3 |

2 B9« = ¢

Print  Manual

Advanced Design

Climate H

Ervelope

Surface Area
Windows f Doors
Daylighting
Therrmal Mass
Internal Loads
HWAC Systern

Solar Systerm Design
Electric Rates

Fuel Rates

Pollution : Electricity
Pollution : Heating Fuel

To pn

Naviga
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fdvice Help  About

Eualuate

Individual Cornponent Loads
Total Loads

Outdoor Temperature
Indoor Temperature

Ajr Changes

Stored Heat

Furnace Qutput

Furnace and Air Conditioner Qutput

Ajr Conditioner Output
Lights k\M/h

Fans and Blowers ki'h
Appliance kWb
Appliance Fuel

Solar PYW Powver

Mifater Heater

Solar Hot Water
Electricity Costs

Fuel Costs

Total Energy Costs
Total Site Energy (Purchased)
Total CO2 (Source)

Bar Chart, Hourly
Comparison Charts
BEPS

HWALC Systern Sizing
Electricity Charges

Library

Select Scherne
Copy scherme
Rename Scheme
Erase Scheme

Combine HYAC Zones
Project

Select Old Project
Copy Old Project
Create Mew Project
Renarne Old Project
Erase Old Project

Merge Project Schermes
Srchive

&rchive HEED Data
EP Files

Install EPYY File

NCE

~
4
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You can use the BASIC Design options to do work quickly...

=1 HEED 1.2 (Build 43, Jan 19, 2003)
= |

o] i = 4 = =h apf licua

Exit Basic Advanced Evaluate Library Print Advice Help Ahout

[t
Ahout

agt

=h

Print Help

Advice

ﬂ r— e i ==-|
Advanced Evaluate Library

Exit Basic

or HEED’s Advanced EVALUATION Graphic Output options...
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¥ HEED 2.0 {Build 5, Jul 6, 2004)

i i = ~
ﬁ = — 24 = =] &= apf :
Exit Basic Advanced Evaluate Library Print Manual Advice Help Ahout
Glass Type Project: Ne pject

Scheme 3 : Copy 2: My First Design

Building Type: SINg

E FAMILY RESIDENCE

3 Help: Terms and Definitions:Glass Type SATMY2-242
T Sealectto rel —
. . Finding Data on Glass ;l
 Aluminurn with Wihat Kind of Glass Do You Have
€ Wiood orVinyl C Other Types of Glass
U Factor
€ Selecttorell| o ne oy Haat Gain Cosfiicient
' Eneray Code M || Tvis: visible Light Transmittance T E A
€ Clear Single Pz || Double Glazing
© Clear Double P =
 Clear Double P =
" Clear Double P Low Emissivity glass containg a very thin invisible coating that provides thermal
' Clear Araon fille | ooictance to radiant heat, whether it is the invisible infra-red heat from the sun ar the
' Tinted Double ||| heat radiated from a warm building outto a cold exterior. It affects the SHGC ofthe
 Tinted Double F|| 9lass. tis considered to be "well insulated” glass and inthe more extremely hot ar
© Tinted Double | cold climates can sav!a as much as athird more heat gain. and Insslcnmpared toa
: clearwindow:, Ta testifyau have a double glazed Low-2 windaw, strike a match; the
€ Tinted Double | reflection from the Low-E coated surface will be much brighter then frarm the other
0 ClearTriple Fa || three uncoated surfaces (if all four reflections look the sama, it is not Low-e). In very
hat climates the Low-E coating should he on the inside surface of the outer pane of
Mote: Walues fram dlass, and invery cald climates it should be on the outside surface ofthe inner pane
Tinted Double of glass, which makes about a 10% change in the SHGC. Howewer, if your home is
ou canload it passively heated, Low-E coating will reduce salar heating through sauth facing
|

To define any term on your current screen Click
on HELP
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Basic Design E

Initial Design

EMERGY COSTS

EMERGY EFFICIEMT DESIGM
Flaor Planner

Orientation

Windows Design

Window Layout

Glass Type
Insulation
Wifalls
Foof

=13

ji,;?‘

Advice

Flaors

dvanced Wentilation and Infiltration t

EE

asic Design

Heating-Cooling "
Dperable Shading

Appliances

Econarnics

Suminary Table

What is the name of this project?
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Using HEED to Design a Basic
Residential Building

1. Start in the ‘Initial Design’ screen by giving Four Facts about your home:

= Building Type
= Square Footage
= Number of Stories

= Zipcode or Location.

2. Using this data, HEED will automatically design two basecase buildings:

Scheme 1 that meets the Energy Code

Scheme 2 that is more Energy Efficient.

3. It will COPY Scheme 2 and ask you to revise it to create your own design.

4. Every few minutes COPY your Scheme and keep on improving your
design.

5. Try to make its Energy Costs less than the basecase designs.
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&p HEED 4.0 (Build 03, Jun 29, 2010)

o4

Exit

duk & « 2 ¥ [0

Basic Advanced Ewaluate  Library Print Manoal  Advice Help  About

HEED: Home Energy Efficient Design

To show ratepayers a picture of the possible savings in energy costs resulting from warious changes in the design or operation
of their horme:

This Program creates a series of designs based on 4 questions you answer about your home:

1. First, it automatically creates a reference horme that Meets the California Energy Code,
2. Lsing this sarme data, it also creates a More Energy Efficient wersion of your home.,

3, Mext, it asks you to describe in more detail the design of your Current Floorplar,

4, Mo Copy wour current design (click Library abowe), and try different energy features,
5, Lking the Copy function, create more new designs to further reduce your energy costs,

Energy Cost bar charts show you the improvernent in each design (click Basic icon abowe),
Help with technical terrms and Advice on how to save energy are also available,

Advanced wsers might ke to try the Advanced Design and Evaluation Graphics (icons),
HEELD is regulatly revised and expanded so please always download the latest wersion from
wiewy energy-design-tools, aud,ucla.edufheed |

To proceed click the Next button below....

This prograrm was developed at the UCLA Departrient of Architecture and Urban Design, by the Energy Design Taols wikh Funds From Califarnia
ukility ratepayers administered by the California Energy Commission, The photovalkaic calculation algorithms were developed by the Solar Energy
Laboratory ak the University of Wisconsin and TESS Inc,

Estimates Only: The Regents of the University of California, the California Energy Commission, the California Public Utilities Commission, Southern
Zalifornia Edison, Southern California Gas, Dan Diego Gas and Electric, Pacific Gas and Electric, CTiG Energetics, the University of Wisconsin, and

TESS Inc make no warranky, expressed or implied, included buk nat limited ko any warranky of merchankability or Fitness Far any particular use ar

application,

- ’ F = | (O] |-

Fecalculate Back. Mexk
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&s HEED 4.0 (Build 03, Jun 29, 2010) !

. - L] -

Al =

= & WY

Exit Easic Advanced Ewaluate  Lbrary Print Manual &dvice Help  Abouk

INITIAL DESIGHN

wi'hat would you like to do?

What kind of home will it be?

Howe many stories does your home have?

Howe big will your home be?

What is vour Zipcode or location?

What is the name of this project?

@ Construct a brand new home
Remodel within your Home's Existing Walls

Add on outside your existing Floor plan

@ Single Family House
Town House, attached ko others
Aparkment or Condo unit {entry From interior halbaay)

Aparkment or Condo unit {entry directly from outdoors)

2,000 | Square Feet | for Example. ..

20024

Haorme For Ms/Mr Rakepayer

To proceed click the Next Button Below...

-

contains | Los Angeles(Westwood) » | City

Fecalculake

Back.

Mexk

On Initial Design Screen, Answer These Questions
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i . ui , Jun ,
=3 HEED 1.2 (Build 40, Jun 20, 2003

[ 2,000, forEample. 7]

9[![!24' Los Angeles Mestwood-1) ||
Harme far Mitds Ratepayer

|
... HINT: Start with 2 or 3 stories because it is
easier to remove stories than add them

EECE| I ETE EEGH
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For Other Climates....

To load in climate data for any station outside California,
click on Help at the Climate screen or see the READ-
USA.TXT file in the c:\heed...docs folder

It explains how HEED can directly read EnergyPlus Weather
for over 1000 stations around the world

From the HEED web site, click on the EnergyPlus site, then
select the city you wish. Click on the EPW format option
then Save This Page into the c:\heed...solar5...tmy folder

Now go back to HEED’s ‘Initial Design’ screen and click
the down arrow on the Location line to select the EPW

option.

What is wour Zipcode or location? Q0024 w | contains | Los AngelesiWesbwood) « | City

Enter snother California Zipcode ar
Enter 1 ko 16 for California Climate Zones or

What is the name of this project?
Select an EP'W file belaw For Locations around Ehe Warld

To Load in other EPW Climate Data locations, see Help Above:

Buffalo-Greater Buffalo Inkl A, MY, USA (TMY3)
Los Angeles, CA, US4 (TMY2-23174)
Phaoenix, AZ, USA (TMY2-23183)
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DESIGN OPTIONS

dE B B O S«esavY B

Exit Easic Advanced Ewaluate  Lbrary Print Manual &dvice Help  Abouk

Project : Home for Ms/Mir Ratepayer

Scheme 1 : Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE

City Location: Los Angeles{Westwood)

Does your house have an attached enclosed garage?
(@ Mo atkached garage or else it is not fully enclosed (i.e. itis a car-port)

() Garage is attached on the Front
") 3arage is attached on the left
(71 Garage is attached on the rear

(71 3arage is atkached on the right

Fecalculake

Back.

Mexk
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oA &t S & T Y

Exit EBasic fdvanced Ewaluate  Library Print Manual  Advice Help  About

Energy Costs Project : Home for Ms/ir Ratepayer

Scheme 2 : More Energy Efficient

Building Type: SINGLE FAMILY RESIDENCE
City Location: Los Angeles{Westwood)

— 1. Meets Energy Code
— 2. More Energy Efficient

=
($)
ELECTRICITY FLEL

@

Dollars Energy Cosk

— 1. Meets Energy Code

* | ...The Height of the bars shows either:

1. Dollars Per Year,

2. Percent compared to 5cheme 1, or

3. Dollars per square Foot of Floor per year.

1. Meets Energy Code

TOTAL

Air Conditioner
Fans and Blowers kWh
Lights

Equipment and Appliances

Furnace Fuel
Appliance Fuel

Water Heater

P Generated On Site

CHREECREN

Electric Heat or Heat Pump

Mowve your cursor onto the bars, then
you can see the exact amount of each bar.

Recalculate

Back,

Mexk

With the initial data HEED automatically creates two buildings
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Scheme 1:
CODE MINIMUM DESIGN

<Square floor plan
eEqual area of glass on each wall

<\Windows tinted as required by
code

<No window shading
«Stud and Stucco walls
<Raised wood floor

<Code required air change
infiltration

eLights are mostly incandescent

Scheme 2:
ENERGY EFFICIENT DESIGN

<Rectangular floor plan facing South
<Most glass on South, min. on E &W

«Often clear glass on South and
North

<Overhangs shading South Windows
<High mass walls, exterior insulation
«Slab on grade floor, carpet or tile
<Whole-house Fan, 10 air changes/hr

eLights are mostly fluorescent

Both Schemes have the same:

Floor area, Window area, Climate, Occupancy Schedules

HEED California Workshops 2010
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A8 B B 88« Y

Exit Basic Adwanced Ewaluate Library Print Manual Advice Help About

?

Energy Costs Project : Los Angeles House
Scheme 2 : More Energy Efficient Building Type: SINGLE FAMILY RESIDENCE
City Location: LOS ANGELES CENTER. CZ08

Dollars Energy Cosk +  ...The Height of the bars shows either:
— 1. Meets Energy Code :

— 2. More Energy Efficient
— 1. Meets Energy Code

1. Dollars Per Year,
2. Percent compared to 5cheme 1, or

3. Daollars per square Foot of Floor per year.

Scheme Title s - [ﬁ

Please input the name of wour own design (24 Characters Max),
Say which Scherne wou copied and what wou changed.

lwth

o n Appliances
- Electric Heat or Heat Pump

- Furnace Fuel |
- Appliance Fuel

- Water Heater C“Ck

M Generated On Site
Move your cursor onto the bars, then N eXt

you can see the exact amount of each bar.

1,00
1,00

SO0
1
=100

o .- Al o o
) i$) ($)
ELECTRICITY FLEL TOTAL

Fecalculate Back, Mexk

Then it asks you to Copy and Re-Name Scheme 2
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Scheme Title Iﬁ

el co.

@ Please input the name of wour own design (24 Characters Max),
Say which Scherne you copied and what you changed,

Copy 24 My First Design

| ok || cancel |

You create your first design

Photovoltaic Solar Electric System U s ﬁ

@ Would you like to have a PV systern (solar electric) on this Scheme?

J—

You now have the option to add PV systems
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M e = S & W ¥ [
Exit Basic #&dvanced Ewaluate Library Print Manual Advice Help  About
Energy Efficient Design Project : santa monica 2
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica

7,500 10,000
1 |

5,000
]

2,500

0

— 1. Meets Energy Code
— 2. More Energy Efficient

— 3. santa monhica 3

[: Pazcive Performance

Hours. Mo HEATING or
or COOLING iz needed
For Indoor Comfort

Hours when COOLING
is uzed For Indoor
Comfort

Hours when HEATING
is used For Indoor
Comfort

Hours when Indoor
Temperature is
Uncomfortable

Hours During the Year

CLIMATE ZOME 6: Energy Efficient Design Strategies
Warm Dry Summers, Morning Fog, Clear Winter {like Santa Monica)

1.

10.

Air Conditioning can be eliminated in thisz climate if the
building design strategy prevents owverheating in summer and
takes adwantage of winter solar gain.

Long extended Aoorplan Facing south andfor the prewailing
breezes, Hat or low pitched roof with large owverhangs (to
maximize natural wentilation and winter passive solar gain).
Slab on grade should provide enough thermal mass to help
reduce day-to-night temperature swings and store solar gain,
but (if air conditioning is still needed test high-mass walls).
Maximize the glass on the South and South East, (For passive
zolar gain) shadein summer to prewvent owerheating, Morth glass
will balance daylighting and prowide cross wentilation.

Test if high performance glazing is cost effective in these

mild outdoor temperatures, if windows are carefully shaded.
Maximize the option of natural cross wentilation with large
cliding glass doors and operable windows.

A light colored (cool) roof with extra insulation should be cost
effective, but standard insulation will help retain internal gains.
A large whole-house Fan can prowide enough economizer cooling
if there iz adequate interior mass (bo eliminate AfC).

Minimize or eliminate west-Facing glazz and locate storage
areaz and attached garages on westerly side to help insulate.
Keep Aoorplan =mall and efficient, big buildings waste energy,
and prowide cheltered outdoor patios to extend living spaces.

Mexk

| Recalculate || Back |

HEED gives some advice for low energy design
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& HEED 4.0 (Build 03, Jun 29, 2010) T - 225 Lo o e B

- e U O0GenYE

Exit Basic #&dvanced Ewaluate Library Print Manual Advice Help  About

Energy Costs Project : santa monica 2
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica
Dollars Energy Cosk - . i
_ 1. Meets Energy Code - Air Conditioner
__ 2. More Energy Efficient - Fans and Blowers kWh
— 3. santa monica 3 [ Lights

Z] Equipment and Appliances
- Electric Heat or Heat Pump

- Furnace Fuel
- Appliance Fuel
- Water Heater

[:j M Generated On Site

2,000
2,000

1,000
1,000

&

T T B .
Ei ($)

ELECTRICITY

FLEL

| | Recalculate |[ Back Jl Mek |.
Now begin changing your new Scheme 3 to your own design
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B X
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Exit Basic #dvanced Ewaluate Library Print Manual Advice Help  About

Energy Costs
Scheme 3 : santa monica 3

Project : santa monica 2

Building Type: SIMGLE FAMILY RESIDENCE

City Location: Santa Monica

.Eite Energy kvwh

— 1. Meets Energy Code
— 2. More Energy Efficient
— 3. santa monica 3

m 7] I I
o+ o o
o+ + +
o o o
=l &l b
o o o
& £ 1
[l g i
— — —
= = =

[ [
(kiwh) (kv
ELECTRICITY FLEL TOTAL

(b

Air Conditioner
Fans and Blowers kWh
Lights

Furnace Fuel

Appliance Fuel

BERCCEEN

Water Heater
|:| M Generated On Site

Equipment and Appliances

Electric Heat or Heat Pump

[ Recalculate J[ Back. ]

Mexk

HEED gives you much useful information in this first screen
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< HEED 3.0 (Build 34, Jun 25, 2007)

B[ETX]
fl= = 2 B S« = ¥ [@

Exit Basic Advanced Ewvaluste Library Print

Manual Advice Help Ahout

Floor Planner Project : ASES 2007 for 2030 Challengye
Scheme 3 : My House as Built Building Type: SINGLE FAMILY RESIDENCE
City Location: S Lake Tahoe

Do Ground Floor

REAR @
Fill in your Floor Plan:

Click or Drag tao fill of erase areas. e e
Each orid square iz 4 x 4 fest.
In Your Initial Design Data you specified:
Total Area was 2000 sqft.
Murmber of Stories was 2
In this Current Plan:
Total Floor &Area is 2000 sgft.
Area of this floor is 1056 .00 sgft. LEEFT
Crverall Width of this plan is S8 feet.
Crverall Depth of this plan iz 36 feet.
Coverage of owverall Width x Depth is 52 %.

RIGHT

FROHT

I_ Building ][ Erase ][ Paving ][ Garage ][ Meighkor ][ Mon Zone ]

[ Recalculate ][ Back ][ Mext _]

Draw in your own Floorplan by Filling-the-Squares

HEED California Workshops 2010
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Exit Basic Advanced Ewaluste Library Print Manual Advice Help  About

Orientation Project : ASES 2007 for 2030 Challenge
Scheme 3 : My House as Built Building Type: SINGLE FAMILY RESIDENCE
City Location: 5 Lake Tahoe

NORTH

Sunset in Summer il J I 4l Sunrise in Summer

WEST 4 4 EAST

Sunset in Winter 4k 4 Sunrise in Winter

SOUTH

Click and drag to rotate your house to face in the correct direction.
Frort is facing 29 degrees East of South.

[ Recalculate ” Back “ Prled ]

Click and Rotate your House to its correct Orientation

HEED California Workshops 2010




& HEED 3.0 (Build 38, Apr 29, 2008) -J O3
Ml &= & D S Y [E

Exit Basic Adwanced Ewaluste Library Print Manual Advice Help  About

WINDOW, DOOR, and SUNSHADES DESIGN Project : Home for Ms/Mr Ratepayer
Scheme 3 : Copy 2: My First Design Building Type: SINGLE FAMILY RESIDENCE
City Location: Calif. Climate Zone 15
MDY CERHAMG LEFT FIr RIGHT FIr

Key Location Guantity Width  Height Depth Offset Depth Offzet Depth Offset

A Front Yincows V ¥ 583 6B&F 323 133 000 000 000 000
B |Left Side Window V 2 300) 400 000 000 000 000 000 000
C [Rear Wiricdow V 3 483 4417 000 000 0000 0o, 000 000
D Right Side Window V 2 300 400 000 000 o000 000 000 000

Add Type |

/ To Change

.To add new dimensions
Windows or doors

Click and drag
to change sizes

i A. sl <[] of]
ik
Recalculste Back et

Then you can add or modify windows...

HEED California Workshops 2010
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Exit Basic Advanced Ewaluate Library Print Manual Advice Help  About

Window Layout Project : ASES 2007 for 2030 Challenge
Scheme 3 : My House as Built Building Type: SINGLE FAMILY RESIDENCE
City Location: S Lake Tahoe

WM Do OWERHAMG LEFT FIN RIGHT FIN
Key Location Quantity Width Height Depth Offset Depth Offset Depth  Offset Left Side
A Front Wiindow 6 400 A&7 0.00 0.00 0.00 0.oo o.oo o.oo ('L-"‘n.l'estj
B Front Window G 400 400 0.00 0.00 0.00 0.00 0.00 0.00
C  Front Window 2 1450 300 0.00 0.00 0.00 0.00 0.0 0.00
O Left Side ‘Window 4 250 340 0.00 0.00 0.00 0.00 0.00 0.00

Recalculate Lﬂj Mesxt
Drag and Drop Windows/Doors to Exact Location

HEED California Workshops 2010
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Exit Basic #dvanced Ewaluate Library Print Manual Advice Help  About
Glass Type Project : santa monica 2

Scheme 3 : santa monica 3 Building Type: SINGLE FAMILY
City Location: Santa Monica

RESIDEMNCE

Frame Type:
Alurminurn withouk a thermal break, Operable Window

@ “Wood or Yinyl Operable Window

Glass with Wood or Yinyl Frame Operable Windows:
Energy Code Minimum Hypothetical For Climate Zone 9 (U=.40 SHGEZ=.40 Tvis=Mo Requirement so use .63}

Clear Single Pane 18" glass in woodvinyl Frame (U=.89 SHEC=.64 Tvis=.66)
Clear Double Pane in waood vinyl Frame (U=.51 SHEC=.52 Tvis=.571
@ Clear Double Pane Low-E in wood viryel Frame (U=.40 SHEC=.40 Tvis=.63)

Clear Double Pane Low-E squared in woodvineyl frame (U=.39 SHEC=.23 Tvis=.61)
Clear Argon filled Double Pane Low-E squared wood iyl (U=.36 SHEC=.28 Tvis=.64)
Tinted Double Pane in wood)viny| Frame (U=.51 SHEC=,38 Tvis=49)
Tinted Double Pane Low-E in woodvinyl Frame (U=,40 SHEC=,30 Tvis=,45)
Tinted Double Pane Low-E squared in woodvinyl Frame  {U=.39 SHEC=.21 Tvis=.33)
Tinted Double Pane Reflective (S5) in woodvinyl Frame  {U=.51 SHGEC=,13 Tvis=.08)
Clear Triple Pane in waod vinyl Frame (U=.39 SHEC =46 Tvis=,51)

Mote; ou can load in values for any other manufactured window assemblies on the Advanced Windows screen,
Walues from ASHRAE 2007 Zh.31; double and Triple glazing has 14" glass with a 1/2" air space.
Tinted Double glazing has bluefgreen on the exterior with clear on inkerior, 55 is Stainless Steel,

| Recalculate || Back

| [ ek

Define the glass types
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Insulation Project :

Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica

santa monica 2

Level of Insulation:

Mo Insulakion: House Builk pre-Sicties (Wall R=0,Ceiling =0, Floor R=0)
Insulated Atkic Only (wall R=0,Ceiling R=19, Floor R=0)
Insulated Attic and Raised Floor (wall R=0,Ceiling R=19, Floor R=13)

Little Insulation: Built before Energy Code in 1973 {wall R=7,Ceiling R=11, Floor R=0)

Early Energy Code Wall R=11,Ceiling R=19, Floor R=11)
@ Current Energy Code {2008) For Climate Zone 9 {Wall R=13, Ceiling R=30, Floor R=19)

Insulation Upgrade ka 1.5 times Current Code

Super Insulation ko 2 tmes Current Code

Current Energy Code with Heawy Mass Walls (Wall R=2 .44, Ceiling R=30, Floor R=0)

Reflective Foil Radiant Barriers (in Attics only)

Radiant Barrier installed in Attic {shiny surface facing into vented attic above insulation in ceiling)

ar in Flak Roof (shiny surface Facing into a vented air space above insulation)
@ Mo Radiant Barrier in Atkic ar Flat Roaf (or upstairs is an occupied unit: see Roof screen)

R-Yalues in Current Energy Code are for insulation installed bebween wood Framing members (Tokal assembly R-values will be less)

Mote: In this Climate Zone 9, the Code Package C and D requires a Radiant Barrier in Akkics

| Recalculate || Back |[ Mext

Define the insulation levels
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Walls Project : Home for Ms/Mr Ratepayer
Scheme 3 : Copy 2: My First Design Building Type: SINGLE FAMILY RESIDENCE
City Location: Los Angeles{Westwood)

Walls
% Stucco or Brick o 2x4 Wood Studs at 16" with Plaster Board Interior

£~ Ywiood or “inyl Siding on 2x4 Wood Studs at 16", Plaster Board Interiar

= Stucco or Brick o 2x6 YWood Studs st 24" wyith Plaster Board Interior

£~ Wiood or Yinyl Siding on 2x6 Wood Studs at 24", Plaster Board Interiar

i Stuccao, Yinyl, or Wood, 1"+Polystyrene Plyswwood 2x4 Wood Studs st 16", Plaster Board
(. Stucca, Vinyl, ar Wiood, 1"+Palystyrene Plywwood 2x6 Wood Studs at 24", Plaster Board
= Stucco on 4-1/2" SIPS Panels [DSE, 3-208"+Polystyrens, O3B, Plaster Board

= Stucco on B'Concrete Elock +Insulstion, 2x4 Stud Wall, Plaster Board (acts like lowy tmass)
= Stucco on SConcrete Elack, Inzulation filled cores, Expozed ar Plastered

" Wiood or Wiyl Siding, Fail, &ir Space, 8"Concrete Block, Exposed or Plastered

[ Stucca, 2'+Palystyrene on 5§ Hollow Concrete Block, Exposed or Plaster Board

(. Stucco, 2"+Polystyrene on 2" Solid Concrete or Block, Exposed or Plaster Board

(. Stucco, 9nsulsted Concrete Form Wall, Plaster Board Interior

£ Solid S"Mazaonry Wall, uninzulated, Exposed Inzide and Out (does nat meet code)

Mate: "+" means thickness can increase if required by the Insulation screen or to meet Local Energy Code

Recalculste | Back |
Checklists let you Describe your Home’s Construction
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Roof Project : santa monica 2
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE

= & 8 8 s W v

City Location: Santa Monica

Roof Construction :
Mo Heat Lass through ceiling because upstairs is anokher heated unit

Cool Roaof Flat or Low Sloped (less than 9.5 degrees)
Cool Roof Sloped, Maturally Yentilated Attic, Light \Weight Shingles (less than 5 Ib)'sF)
Cool Roof Sloped, Fan Wented Atkic, Light Weight shingles (less than 5 |b)'sF)
Cool Roaf Sloped, Maturally Yented Attic, Heawy Weight Tiles (S |bysF ar mare)
ool Roof Sloped, Fan Yented Atkic, Heawy Weight Tiles (S |by'sf or more)
@) Default Flat or Low Sloped Roof, (less than 9.5 degrees)

Default Sloped Roof, Maturally Yentilated Attic, Light Weight Shingles {less than 5 |bj'sf)
Default Sloped Roof, Fan Yenked Atkic, Light Weight Shingles (less than 5 1b/sf)
Default Sloped Roof, Maturally Mented Aktic, Heawy Weight Tiles (5 lb)sF or more)
Default Sloped Roof, Fan Yenked Atkic, Heaywy Weight Tiles (5 [bfsf or more)

Cool Roofs have higher refleckance which means they absorb less solar radiation, and slightly higher thermal
emitkance which means they re-radiate heat ko the sky during both day and night,

In this climate zone, attics musk have a Reflective Foil Radiant Barrier on the underside of the roof exposed
ko attic air, to meet the Energy Code's Prescriptive Package C and D {see Basic Insulation screen),

&l Roofs hawve Plaster Board Ceilings and Wood Jaoists with Insulation between,

Atkic Fans have a thermostat so only run when needed,
Other Assemblies calculated by hand can be loaded on the Surface Area screen {use Time Lag and Decrement From similar roofs here)

| Recalculate || Back |[ Mext

Define the Roof Insulation
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Floors Project : santa monica 2
Building Type: SINGLE FAMILY RESIDENCE
City Location: Santa Monica

Scheme 3 : santa monica 3

Floor Construction :

) Wood Floors Exposed, above grade

) Wood Floors Carpebed, above grade (f partly covered sek %% on Thermal Mass Screen)

) Ceramic Tile on Wood Sub-Floor, above grade

) Light Weight Concrete, Carpeted, on Wood Sub-Floor, above grade

) Slab on Grade Exposed or Tiled

@ 5lab on Grade Covered by Carpet or Casework (iF partly covered set % on Thermal Mass Screen)

) Concrete Struckural Floor, Exposed or Tiled, above grade

1 Concrete Structural Floor, Carpeted, above grade (if partly covered set %% on Thermal Mass Screen)
"1 Basement, Lowest Floor in an Cocupied Conditioned Basement

" Finished Basement, Lowest Floor is an Occupied Conditioned Basement

Under First Floor Condition :
Mo heat loss through Floor, because there is another heated unit below

Raised vented Crawl Space
Unheated Garage, Carpork, or Area Open to Exkerior

@) Earth {under Slab or Occupied Basemnent)

I Recalculate H Back u Nexti_

Define the Floor Construction
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Wentilation and Infiltration Project : santa monica 2
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica

INFILTRATION: Building Wrap, and Duct Sealing
Wery Poorly Sealed Qlder Building {estimated at 6.0 5LA, Specific Leakage Area: see Help for definition)

Poorly Sealed Early Code Building, 1978 to 2006 {estimated at 4.9 SLA, Specific Leakage Area)
Ducked HYAC System buk withouk special duck sealing (4.3 SLA, Specific Leakage Area)

@ DEFALLT STANDARD DESIGH with a ducked HYAC System with sealed ducks (3,8 SLA)
add Air-Retarding House WWrap ko Skandard Design, all joints lapped and taped (3.3 SLA)
Mon-ducted HWAC Syskem, or all ducks are inside the building's insulated envelope (3.2 SLA)

Unusually Tight Construction requires Conkinuous Yenkilakion Fan For Indoor &ir Quality (1.5 SLAT:

Moke: IF Diagnostic Tesking (Blower door) is used, the ackual measured SLA can be entered on the HYAC screen
VENTILATION: Matural Yentilation Cooling, Economizer or Might Flush Fan Cooling

Closed Building: provide Required Fresh air with Continuously Running Yent Fan {1 cfm/100 sq.ft.+ 7.5 cfm/person ASHRAE 62.2)
Miniraurn Makural Yentilakion can add up ta 1.0 Air Changes if needed (plus conkinuous wenkilation Fan if provided)
Good Matural Mentilation can add up to 5.0 &ir Changes if needed (plus continuous ventilation Fan iF provided)
High Matural Wentilation can add up ko 20, 8ir Changes if needed (plus continuous ventilation Fan if provided)
@ Small Whole House Fan can add up to 5.0 &ir Changes if needed (plus continuous ventilation Fan if provided)
Large Whale House Fan can add up to 20,0 Air Changes if needed (plus continuous ventilation Fan if provided)

Special Test Case: WholeHouse Fan runs from &pm to 7am, otherwise air Conditioning if needed (but no Furnace exists)

Moke: All new California homes require a continuously running ventilation Fan far fresh air (to meet ASHRAE 62,2,
Elsewhere this amount of fresh air could be provided by infilbration and if necessary by occupants whio open windows as needed.

| Recalculate || Back |[ Mext

Define ventilation and infiltration rates
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Heating and Cooling
Scheme 3 : santa monica 3

Project : santa monica 2
Building Type: SINGLE FAMILY RESIDENCE
City Location: Santa Monica

HEATING: Furnace
7)1 Mo Furnace  {and no Heat Purp)

) Mo Air Conditioner  {and no Heat Purnp)

' Select to Reload Any Heat Pump (below)

1 Clder Lowe EFficiency Furnace (72% AFUE, Annual Fuel Utilization EFficiency)

@ Energy Code Minimurn Furnace (78% AFUE, Annual Fuel Utilization Efficiency)

1 Energy Star Furnace (30% AFLE, Annual Fuel Utilization EFficiency)

"1 Best Available Furnace, Condensation Furnace (97% AFLE, Annual Fuel Utilization EFficiency’

1 Electric Furnace or Baseboards (HSPF=3.41, Heating Systern Performance Factar)

71 2lder &ir Conditioner (3.9 SEER, Seasonal Energy Efficiency Ratio)

@ Energy Code Minimurn Air Conditioner (13,0 SEER, Seasonal Energy Efficiency Ratio]

1 Emergy Star Air Conditioner, Split Systern (14,5 SEER, or 14 SEER if Single Package Unit)

"1 Best Available Air Conditioner, Split Syskem (19,5 SEER, Seasonal Energy Efficiency Ratio)

Code Minirmum Heat Pump, Split System (Cooling SEER=13.0, Heating H3PF=7.7, and 2.9 when below 47 degrees)
Energy Star Heat Pump, Split Syskem (Cooling SEER=14.5, Heating H3PF=5.2 and 2.9 when below 47 degrees)
Best Available Heak Pump, Splic System (Cooling SEER=20.0, Heating HSPF=2.5 and 2.9 when below 47 degrees)

COOLING: Air Conditioner {(SEER approximately equal 1.14 EER)

I Recalculate H Back u Nexti_

Define heating and cooling systems
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Operable Shading
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE

it

F

2 848« W v [

Project : santa monica 2

City Location: Santa Monica

Operable Shading :

@ Owerhangs* (Default Condition) Are Fixed All Year, or there are Mo Owerhangs, also Mo Shades or Yenetian Elinds

Cwverhangs® or Awnings are Retracted/Remaved in Winker (Ockaober thraugh May)
Cverhangs® or Awnings Retracted Al Winter and Any Hour in Summer when Indoor Temperature is Below Comfort Low
Cwverhangs® or Awnings Automated Hourly to Minimize Summer Overheating and Optimize Winker Solar Gain
Light Transiucent Inkerior Shades (25%:) Close To Block Sun Any Hour When Indoor Reaches 3@ below Comfort High
White Opaque Interior Shades (0%:) Close To Block Sun &ny Hour When Indoor Temperature Reaches 3° below Comfort High
Light Transhucent Inkerior Shades (25%) Automated Hourly For Summer Shading or Retract to Maximize Winkter Solar Gain
White Opague Interior Shades {09} Automated Hourly For Summer Shading or Retract to Maximize Winter Solar Gain
Light Yenetian Blinds Are Fixed at 45 Degrees All Year Long, They Are Mewver Retracted
Light WYenetian Blinds at 45 Dearees or Clased Tight Hourly When Indaar Temperature Reaches 3° below Comfort High
Light Wenetian Blinds Close if Sun is on \Window and Indoors is Abowve Comfaort Low, or 32 below Comfort High in winker
Excterior Light Slatted Blinds Automated the Same as Above either Closed Tight or Drawn Fully Open

* Owerhangs (such as awnings) must be added or removed on either the Basic or Advanced Windows Design screens

Cperable Sun Contrals apply to all windows unless deleted individually on Advanced WindowsSunshade screen
Moveable Drapes for night window insulation are controlled separately on Adwanced Wwindows)'Sunshade screen

| Recalculate || Back |[ Mext

Define operable shading systems
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APPLIANCES: Annual Energy Consumed Project : santa monica 2
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica
_ COOKING: RANGE and OVEM: . CLOTHES DRYING:  _APPLIAMCES
GAS* ELECTRIC* AT ELECTRIC* ELECTRIC
Therms)year kb fyvear Thermsyear kb fyear kit fyear

Cooking {Basecase default)* 29,100 0,000

Clathes Drying (Basecase defaulk ¥ 37,200 0.000

Other Electrical (Basecase default) 1233.158

(name of appliances ko be added, removed) 0,000 0,000 0,000 0,000 0,000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.0o00 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0,000 0.000 0.000 0.000 0,000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000 0.000

TOTAL Annual Energy: 29,100 0.00a 37,200 0.000 1233.158

Moke: Furnaces, Air Conditioners, Lights, and Water Heaters are defined on other screens (explained in Help abowve),

* FIJEL TYPE can be changed on the advanced Fuel Rates screen, (Dryers add 10%: of their heat to space, the rest add 1009%)
ADD news appliance Annual Energy Consumption here, but be sure to SUBTRACT the energy used by the old appliance.

These annual energy estimates are on the Energy Star labels of new appliances, or in California's DEER data base,

[ Recalculate ” Back ][ Next_]_

You can change default appliances
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Summary Table
Project | Los Angeles House
A 2,000 Square Fook SINGLE FAMILY RESIDEMCE in LOS AMGELES CENTER. CZ08
Energy Cosks Savings Compared
Scheme Mame Electricity Gas Tokal ko Scheme 1
1. Meets Energy Code $1,1580.17  4$380.43  41,560.60
2. More Energy EFficient $371.84 4$332.68 $704.52 55%
3. Copy 2: My First Design $372.06  $332.51 $704.57 55%
4, mare south windows $493.20  $309.49 430769 43%
5, more windows everywhere $966.82 $327.29  $1,294.12 17%:
6,  better insulation $941.72 $293.70  $1,740.43 21%
7. minimum windows $369.54 £324.11 $693.65 S6%
&, north windows $341.95  $336,31 $673.27 57 %
9,  west windows $391.75  $304.93 4696, 77 E5%
Extimates Only: The Regents of the University of California, the California Energy
Commission, the California Public Utilities Commission, Southern California Edison,
Southern California Gas, Dan Diego Gas and Electric, Pacific Gas and Electric, CTG
Energetics, the University of Wisconsin, and TESS Inc make no warranby, expressed
or implied, included but not limited to any warranty of merchantability or Atness For
any particular uze or application.
If you encounter problems or have comments please email to: energy. design. tools@ucla. edu
| Recalculate | | Back | Mexk

Summary Table

HEED California Workshops 2010




=4 HEED 1.2 (Build 33, Jan 14, 20083)

ﬂ FI= FI__ M % Jﬁ?

Exit Basic Advanced Evaluate Library Print Advice

b

Help

Ahout

=13

HEED provides many graphical analysis tools

nal%lgis

HEED California Works . 2010



& HEED 4.0 (Build 03, Jun 29, 2010) SNACIC X

' ﬂ rl_— rl_— Evaluate IZEIJ

Exit Basic Advanced f
South Windows and Doors

Wifest Mifindows and Doors
Morth Windows and Doors

Individual Cormponent Loads 2

santa monica 2
Total Loads

SINGLE FAMILY RESIDENCE
Santa Monica

Energy Costs
Scheme 3 : san
Outdoor Ternperature

Indoor Termperature East Windows and Doaors

— 1. Meets Air Changes Skylights I Air Conditioner
— 2. Mor: Stored Heat I Fans and Blowers kWh
3. 54 . 9 South Yfalls | Lights
— ] L t t
Hnace e pu. o Wife st Midalls ] Equipment and Appliances
Furnace and Air Conditioner Output rantl s T I Electric Heat or Heat Pump
Ajr Canditi Output
ir Conditioner Outpu East Wl I Furnace Fuel
Lights kiéh i
9 Roofs I Appliance Fuel '
Fans and Blowers k¥ih Raised FI I Water Heater
aised Floor
Appliance kWwh ] M Generated On Site
Slab on Grade
Appliance Fuel
Solar PV Power Lights
o Wiater Heater Occupants
=]
= Solar Hot Water Equipment

Electricity Costs

Wentilation and Infiltration

Fuel Costs

Total Energy Costs

Tatal Site Energy (Purchased)
Total CO2 (Source)

Bar Chart, Hourly

@®

] Cornpatison Charts b
; BEPS Recalculate JLBack “ et ] n

HYAL Systern Sizing ——Fﬂzﬂﬁ

Electricity Charges b |L [] show wh

Fuel Charges

_ e = P

HEED has over three dozen different Advanced
Evaluation Graphic Output options in several formats
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Energy Efficient Design Project : ASES 2007 for 2030 Challenge
Scheme 9 : Energy Star Appliances Building Type: SINGLE FAMILY RESIDENCE
City Location: 5 Lake Tahoe

CLIMATE ZONE 16: Energy Efficient Design Strategies

el Ments BNty Cout Very Cold Snowy Winters, Warm Clear Summers (like the Sierras)

— 2. More Energy Efficient

— 3. My House as Built 1. Compact building form, sguarish floorplan, multiple stories,
— & High Eff. AC, Furnace pitched roof [to eli minate unnecessary wall area and unused
5% Super Insulation floor space to heat and coal ).
6. 54W Awnings in summer 2. Raizedfloor well insulated, bt irterior mass [like tile
7. Hight Insulation Drapes floors, stone fireplace] will help reduce day-to-night

temperature swings and hold in winter salar gain.

3. Mowe 3= much glass as possible to South and South East, [for
passive solar gain) shaded in summer to prevent owerhesting.

8. Hi Mas=s Stone Fireplaces
9. Energy Star Appliances

§ d.  High performance glazing will maxi mize wirter gains, reduce

=3 night ti me losses and summer gains [use good Low-E glass).

- 5. Tightly =eal building and use westibule entries [tvwo doars)

[} to mini mize irfiltration and eliminate drafts, especially

%_ in windy sites [house wrap, weather stripping, good quality

I [ ] Ho HEATING or COOLING windows).

= used for Indoor Comfort €. Insulsting blinds or heawy draperies will help reduce night

= during these hours time heat |losses

i 7. Good insulation will help retain internal gsins from light=
Il Hours when COOLING is and equipment.

= used for Indoor Comfort 5. Air conditioning should not be needed if good energy efficient

2‘ building design (= large whole-house fan should provids
- Hours when HEATING is enough economizer cooling if there is adequate interior masz].

usged for Indoor Comfort 5 | aoste storage areas and attached garages on windward or
o

wiasterly side to help insulate.
10. High efficiency furnaces should be cost effective.

Hours During the Year

I Recalculate H Back ”_ et }

The ‘Energy Efficient Design’ screen shows the number
of hours the building runs Passively (green) and also
gives the top ten Design Guidelines for this climate
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Energy Costs Project : Home for Mr/Ms Ratepayer
Scheme 5 : Combine 8+7+5+4 Building Type: SINGLE FAMILY RESIDENCE
City Location: Los Angeles (UCLA)
1. Meets Energy Code Dallars Energy Cost pervyear j - Air Conditioner
2. More E Efficient
31:1235 g;:ﬁ:, 1;,[3:';& [ Frans and HVAC Blowers
4, copy 3: WeatherStripping )
5. copy 3 Hi Efficiency AC [ vignts
6. copy 3 DoublePane Tinted i i
7. copy 3 Shade Patio Doors [_] Equipment and Appliances
8. copy 3 Attic Insulation
A 9. Cumfhine e | B Gns
02 Production s |
=
= = Dallars Energy Cost per Year
Dollars per Sguare Foot of Floor
= = =ite Energy per Year kBTL
ol ol =ite Energy kKBTLSSgF
CO2 Production be
= = S0 Production Ibs per Soft
Y ity -
ELECTRICITY GAS TOTAL YEARLY COST
Recalculate | Back -

Traditional bar charts show how each scheme compares with
schemes 1 and 2. This same bar chart can be plotted in terms of
site energy or CO2 production, in pounds or in Ibs/sgft
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Air Conditioner Project : ASES 2007 for 2030 Challenge |
Scheme 9 : Energy Star Appliances Building Type: SINGLE FAMILY RESIDENCE
City Location: S Lake Tahoe

|Scheme 1: heets Energy Code ?v:

Max M
828" 23,45
Min Min
0.00" | 0.00™]

pec X & Midnight DEC > " Midnight

|
MAR " BAM

KETUMHr KETU/Hr
B 503 ~6.28 B 15.76 ~ 23.45
[ 377 ~5.03 [0 14.07 ~18.76
I 251 ~3.77 I 9.38 ~14.07
I 1 .26 ~ 2 51 B 469~ 9.38
B0 -128 Bl coo- 469
|| 12 kBtu =1 ton of Air Conditioning 12 kBtu = 1 ton of Air Conditioning

I Recalculate ” Back J[ [ill==a ] |

3D Graphic Plots can show the comparison of any pair
of components within a Scheme
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Air Conditioner Project : ASES 2007 for 2030 Challenge |
Scheme 9 : Energy Star Appliances Building Type: SINGLE FAMILY RESIDENCE
City Location: S Lake Tahoe

|Scheme 1: Meets Energy Code
Schetme 1: Meets Energy Code
Scheme 20 Mare Energy Efficient
Schema 3 My Houze as Built
=chemea 4: High Eff. AC, Furnace
=cheme 5 Super Insulation

Schetne B S+ Awenings in summer
P

> Scheme 7 Night Insulstion Drapes
828
Scheme 8 Hi Mass Stone Fireplaces
Min
0.00"|

DEC Midnight Midnight

Capture Shapshot
6 PM SEP

MAR EAM MAR 6 Aam
KBTUIHr KBTS Hr
-5.03~E.28 -18.?6~23.45
[:“]3.TT~5.03 E14.D?~18.T5
- 281 ~377 - 8938 ~14.07
-1.26~2.51 - 468~ 938
-D.DD~1.26 - 0.00 ~ 4.69
12 kBtu =1 ton of Air Conditioning 12 kBtu =1 ton of Air Conditioning

I Recalculate H Back “ Mest ]

... or click on the menu and ‘Capture a Snapshot’ to
compare with any component in any other Scheme
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... here for Scheme 9 the Air Conditioner has
been ‘Captured’ and is compared to the Qutdoor
Temperature
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Outdoor Temperature Project : ASES 2007 for 2030 Challenge .

Scheme 9 : Energy Star Appliances Building Type: SINGLE FAMILY RESIDENCE
City Location: S Lake Tahoe

EAir Conditioner - Scheme 8 Energy Star Appliances.é-v_g_

™|
" Midnigh

=

B Midnight DEC

0 “ & pm
Noon
MAR 6 AM
KETUMHr
Cegese B 503 -5.28
B e - 5301 I 3.77 ~ 5.03
[ 6061 ~ 71.81 R
I 45.41 ~ 60,61 B ¢ 26 - 2.5
B 2521 -~ 49,41 I 0.00 - 1.26
| 0.00~38.21 | | 12 kBtu= 1 1on of Air Gonditioning

Recalculate ” Eack “ Mext I
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Scheme 3 : Copy 2: My First Design Project: Mew Project
Building Type: SINGLE FAMILY RESIDENCE
City Location: Los Angeles(Westwoosd)

Component Units=BTUHOUR User defined month’hour comparison chart : IAug 'I Dec 'I

Il -] —eew v
WestWindow | — 4,477 -629
Ventilation — 1,420 -2,801
Appliances 1,364 1,364
South Window - 1,184 -484
Roof — . 1,089 -1,541
People ] 872 872
Narth indow = 827 -580
Slab on Grade —— 520 -1923
East Window o 198 -141
WWestWall o 124 -392
South wall o 86 -270
EastWall O 72 -279
Lights 55 0
Narth wall o 23 -406
Floor 0 0
Skylight 0 0
~Totals ™ | ! 12,318 -7,205

Recalculate | Back |-

The Hourly Bar Chart shows which
components need your design attention and
which do not
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Exit Basic Advanced Ewvaluate Library Print Manual Advice Help  About
BEPS: Building Energy Performance Standards Project : Los Angeles House
Scheme 9 : west windows Building Type: SINGLE FAMILY RESIDENCE

City Location: LOS ANGELES CENTER CZ08

2,000.00 Floor Area Total 50.FT.
16,381.23 Heat Loss in BTUH (with 0,41 Air Changes infiltration)
55.69 Average Balance Point Temperature °F (during the coldest month)
3,19 Mormalized Heat Loss (BTUHJ'sE of Floor)
Z.84 Heating HWAC System Oukput Mormalized (KBTI sE year)
1.75 Cooling HYAC System Cukput Mormalized (KETUJsF year)
4,59 Total HYAC Syskem Oukput Mormalized (EBTUSsF year)
72.81 Heating Fuel Consumed Annually (Therms of gas or Gallons of propane or oil)
66,39 Appliance and Equiprient Fuel Consumed Annually (Therms of gas ar Gallons of propane ar oil)
1,216.22 Appliance and Equipment Electricity Consumed Annually (kb
.00 Taotal Solar Hot water Generated Annually (therms per year)
150,94 ‘Water Heater Fuel Consumed annually (Therms of gas)
269,17 air Conditioner or Heat Pump Cooling Electricity Consumed Annually (kivHr)
385,39 Fans and Blowers Electricity Consumed Annually (kiHr)
1,152,90 Lighting Electricity Consumed Annually (KWHr
.00 Electric Heat or Heat Pump Heating Electricity Consumed Annually (kwHE)
3,023.68 Total Electricity Consumed Annually (KWHE)
7,764,558 Total PY Solar Electricity Generated On Site Annually (kiwh per year)
259,09 Total Electricity Purchased Annually Met (kb
33.57 Cost of Electricity Consumed (Dallars per year)
358.21 Cost Savings of PY Generated on Site (Dollars per year)
33.57 Cast of Electricity Purchased Met {Dallars per year)
290,14 Total Fuel Consumed year {Therms of gas or Gallons of propane or oil)
304,95 Cost of Fuel (Dollars per year)
338.56 Cost of Energy Taotal (Dollars per year) (including P if available)
14.95 Met Sike Energy Use Total (kBTUJsF year) ZMSE Zero Met Site Energy Rating 49% of Scheme 1
15.83 Met Source Energy Use Total (kBTU/sF year): ZME Zero Met Energy Rating 30%: of Scheme 1
3,911.74 Met Carbon Dioxide Produced Source (pounds): ZNC Zero Met Carbon Rating 22% of Scheme 1

| Recalculate || Back || Mexk |

e -

The BEPS screen shows quantitative data
for various measures of Building Energy
Performance
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ELECTRIC CHARGES Project : New Project
Scheme 3 : Copy 2: My First Desigh Building Type: SINGLE FAMILY RESIDENCE

City Location: Los Angeles(Westwoosd)

ELECTRIC CHARGES:
For Southern California Edison: Rates Effective 2003 for Rate Zone 10

Winter Season Charges for months October to May
Basic charge for meter hookup 243 Days x $0.02900 perday =  §7.05

Baseling, charge far energy used 2,454 KWh x $0.11808 per khvh = $289.80

Over Baseline (100-130%) 700 Kh % $0.13741 per kvh = $86.14
Tier Il {130-200% of Baseline) 36 KWh x 5015368 per kwwh = §5.53
Tier [v (200-300% of Baseling) 0 KWh % $017126 per kvh = §0.00
Tiery (Ower 300% of Baseling) 0 kwh % $0.17126 per KWh = §0.00

Summer Season Charges for months June to September

Basic charge for meter hookup 122 Days » $0.02800 per day §3.54

Baseline, charge for energy used 1,244 KWh x $0.11808 per kKih = $146.94

Ower Baseline {100-130%; 373 KWh o x 8013741 per kb = $51.30
Tier Il {130-200% of Baseling) 103 KWh x §0.15368 per kvwwh = $1587
Tier VY (200-300% of Baseling) 0 kwh % $0.17126 per KWh = §0.00
Tier®' (Over 300% of Baseling) 0 KwWwh x $017126 per kKh =  §0.00

TOTAL COST{not including taxes) =$616.41

Recalculate | Back |-|

uel and Electric Charges are available for
5 California Utilities, or you can input your
own utility rates
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Comparison:
Toward Zero Energy Building

5. Super Insulation
6. S+W Awnings in summer
Z. Hight Insulation Drapes
8. Hi Mass Stone Fireplaces
9. Energy Star Appliances
Passive Hours (no heat or cool)...%
Total Floor Area......... si.1.
Total Fuel consumed..... KBTWsf
Total Electricity consumed KWhrisf
Electricity Equivalent...in KBTU/'st

1. Meets Energy Code
. More Energy Efficient
3. My House as Built

4. High Eff. AC, Furnace

H. Super Insulation

6. S+ Awnings in sSUummer

P Site Energy Use Total.....kBTUs
Site Enerigy Use. ....% of Scheme 1
> C02Z Carhon Dioxide........... Ibs/sf.

7. Hight Insulation Drapes
8. Hi Mass Stone Fireplaces

0. Energy Star Appliances

[ o — " of Scheme 1

l Recalculate H Back ][ Mest ]

This Comparison screen shows how Site
Energy and CO2 Production compare for all
nine schemes...
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-
Toward Zero Energy Building

r_@ Attribute Scheme 1 Scheme 2 Scheme 3 Scheme 4 Scheme 5 Scheme 68 Scheme 7 Scheme § Scheme 9

Passive Hours (no beat ar coal)., % 44,31 a7 17 59,36 £9,36 72.58 75,64 76,93 30,33 80,63

Total Floor Area o, s, ft, 2000,00 2000,00 000,00 2000,00 2000,00 2000,00 000,00 2000,00 2000,00

Total Fuel consumed. ..., kBTUS sF 38,91 35,66 38,41 34.82 29,20 29,23 24,95 23,91 23,41

Tokal Electricity consumed kihr'sf 246 1.77 2,03 2,00 1.83 1.65 1.57 1.41 1.20

Electricity Equivalent, . .in kBTUSsF 3.41 &, 04 6,91 6,83 6,42 5.64 5.35 4,81 4,10

- Site Energy Use Tokal,..... kBTLIsf 47,32 41,70 45,32 41.65 35.62 34,583 30,31 28,71 27,51

Site Energy Use, ... % of Scheme 1 100,00 85,12 95,79 a5,02 75,28 7a.71 &4.05 a0, 63 58,13

——- (07 Carbon Dioside o, Ibsysf, 11.87 10,31 11,14 11,11 .07 3,45 7.3E a3 f,43

R T D S %% of Scheme 1 100,00 865,53 93,51 93,64 76,40 74,51 &1.70 5753 54,14

6. S+W Awnings in summer
7. Hight Insulation Drapes

8. Hi Mass Stone Fireplaces

9. Energy Star Appliances

Site Energy Use Total.....kBTU/sT
Site Energy Use. ....% of Scheme 1
C02 Carbon Dioxide........... Ibs/sft.
[l e ' of Scheme 1

I Recalculste H Back “ Mext I

Click ‘Next’ and it will give Site Energy in
kBTU/sq.ft. and CO2 Production in Ibs/ft? for all
nine schemes
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< HEED 4.0 (Build 05, Aug 23, 2010)

Sdvanced Design

Clirnate

Envelope

Surface Area
Windowws f Doors

] Daylighting
Therrmal hass
Internal Loads
HWALC Spstern

Solar Systern Design
Electric Rates

Fuel Rates

Pollution : Electricity

Pollution : Heating Fuel

Project : Los Angeles House
Building Type: SINGLE FAMILY RESIDENCE
City Location: LOS ANGELES CENTER CZ08

more than a dozen different
Design Data Input Options

The advanced menus permit to modify the information
that was introduced in the basic screens. You can modify
Information related to climate, windows, walls, thermal
mass, HVAC system, pollution, etc..

The following screens show some examples of these

options.
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Climate Data Project : santa monica 2
Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica

SITE LOCATION:
0405 | Zipcode {Location is defined on the Initial Design Screen)

34.20 | Latitude

9 | California Climate Zone: 1-16 {establishes Energy Code reguirements For Scheme 1)

SITE COMDITIONS: Computed from Hourly Climate Data per ASHRAE for mulas
32.00 | Winter Oubdoor DESIGH LOW Temperature F (Winter Exkreme)

93,20 | Summer Oukdoor DESIGM HIGH Temperature F (1.0%: Cooling Dry Bulb)
52,607.18 | Heating Deqgree Days (Computed From haurly data For Base 65 deqgrees)

DESIGHN CONDITIONS: User Supplied Constraints for this Scheme
70.00 | Lowest Indoor COMPORT Temperature Degrees F

75.00 | Highest Indoor COMFORT Temperature Degrees F
0,20 | Ground Reflectance { vegetation = .20, new snow = . 74)
0 | 12 Day Analysis Start Month 1 ko 12, ar O for all 365 days)
0 | 12 Day Analysis Skark Day (1 ko 31, or 0 for all 365 days)

If Ois entered Far "12 Day Analysis ,..", then the calculation will be For a Full 365 days, or 8760 hoursyvear,
Hourly climate data in .EPW Format For all 3760 hoursfyear can be downloaded For hundreds stations From
the web (see READ-UISA, TXT File),

| Recalculate || Back | Mext

‘The advanced climate option permits you to 700m in
the performance of 12 days instead of 12 months
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For 12- Day Plots....

To look at any individual hour of the year, you can “zoom
iIN” on any 12-day segment you choose from the Climate

Data screen

£ HEED 3.0 (Build 33, Jan 29, 2007)

BEX

Exit

A =

Climate Data
Scheme 4 : More Energy Efficient

-

= T » e
= 2% = & W Y [ad
Bazic Advanced Evaluste Library  Prict Manual  Advice  Help About
Project : Home for Ms/Mr Ratepayer

Building Type: SINGLE FAMILY RESIDENCE
City Location: CLEVELAND,OH,USA, TMYZ2-14

For Example
July 4

< :

SITE LOCATION:
EPV | EnergyPlus Yaeather file (see City Location shove) as defined oh Initial Desigh Screeh
41.40 | Latitude

16 | Similar California Zone (used to establish Energy Code Reguirements for Scherne 1)

SITE CONDITIONS: Computed from Hourly Climate Data per ASHRAE formulas
-0.04  Winter Outdoor DESIGH LOWY Temperature F (Winter Extreme)
8492  Summer Outdoor DESIGN HIGH Temperature F (1.0% Cooling Dry Bulb)
6105833  Heating Degree Days (Computed from hourly deta for Base B5 degrees)

DESIGH CONDITIONS: User Supplied Constraints for this Scheme
T0.00 | Lowvest Indoor COMFORT Tempersture Degrees F
¥5.00 | Highest Indoor COMPORT Temperature Degrees F
0.20 | Ground Reflectance [ vegetation = 20, new snowe = 74)
12 Day Analysis Start Month (1 to 12, or O for all 365 days)
12 Day Analysis Start Day (1 to 31, or O for all 365 days)

If iz entered far "12 Day Analysis ...", then the calculation will be far g full 365 days, or STED haursivesar.
Hourly clifnste dsta in EPW format for all 5760 hoursiyvesr can be downlosded for hundreds stetions from
the web (ses READ-USA TAT file).

Recalculste H Back ][ Iext ]
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For 12- Day Plots....

In this case the Outdoor Temperature reached 92° on July 9...
But on most nights the Whole House Fans tried to cool down the
interigr.

5 HEED 3.0 (Build 33, Jan 29, 2007) \\ mER]
dle = 2l %&ﬁ!?r}ﬂl\\

Exit Basic Advanced Ewaluate Library Print Manual Advice Help  &bout

Outdoor Temperature
Scheme 4 : More Enerygy Efficie BuiNling Type: SINGLE FAMILY RESIDENCE
City Dycation: CLEVELAND,OH,USA, TMY2-14

\ N\

B 60 - 9201 W
[ 77 61 ~ &4 81 314 ~407
[ 7041 ~ 77 81 B 221 ~214
I 5321 ~ 7041 20 -2 2
B o063 o018

HEE Recalculate ][ Back ][ Mext ]
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Envelope Design Summary

) =% B B

Manual Adwice Help About

Scheme 3 : santa monica 3

Project :

santa monica 2

Building Type: SINGLE FAMILY RESIDENCE

Santa Monica

City Location:

28,00
36,00
992,00
98,41
3.00
2,712,00
9,00

&.00
21,696,00
129,00
50,00
0.10

0.75

Crverall Width Dirmension FT,

Crverall Depth Dimension FT,

Area of the Largest Floor of Flat Roof {Footprint) S FT

Percent af Maximum Fookprint (divide by Length ¢ width)

Murnber of Floars

Total Floor Area 50.FT,

Floor to Floor Height FT. fwerage (Effects Exterior Surface Areas)
Floor to Ceiling Height FT. Awverage (Effects Interior Yolume)

Tokal Wolume of Occupied Space CULFET, (Interior)

Bearing OFf True South (Clockwise is Positive)

Roof Slope in Degrees From Horizontal (Equivalent to Pitch of 7:12)
Roof Reflectance (Cool Roofs at least (55 flat, .20 sloped shingles, . 15 sloped tiles; Else .08 ko, 26)
Roof Thermal Emitkance (Coal Raaofs at least .75, all athers at lzast .65)

| Recalculate || BackJ
-

Mexk

Envelope permits changes to roof properties
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Exit Basic #Advanced Ewaluate Library  Prink

SURFACE AREA DESIGHN SUMMARY
Scheme 3 : santa monica 3

Manual Adwvice Help  About

Project : santa monica 2
Building Type: SINGLE FAMILY RESIDENCE
City Location: Santa Monica

Windows + Doors

South

Wesk

Morth

East

Skxylight
Wall

South

Wiesk

Morth

Eask
ROOF Opaque
FLOOR Raised
SLAE Edge in Feet

Area
sq.ft,

164.01
144.00
164.01
144.00

0,00

878,09
427,79
2266
557,52

1,192,00

0.00
108,00

% of Max
Surface

16,873
36,364
15,953
22,222

0,000

116,149
44.011
105,515
57,359
95,413
0,000
g4.375

Transmissiviky #Awverage
or Absorbtivicy 1 fackor

0.63
0.53
0.63
0.54
0,00

0.50
0,50
0.50
0.50
0,90

F Factar=

0.400
0.415
0,400
0.414
0,000

0.090
0,090
0.090
0.090
0.031
0,300
0,700

Time  Decrement
Lag Facktor

0,58
0,53
0,83
0,55
0,94
Z 0,30
24 0,00

P | D | L ] | D

| Recalculate || Back.

Mexk

Surface area permits changes to opaque envelope thermal properties

HEED California Workshops 2010




r

& HEED 4.0 (Build 03, Jun 29, 2010)

o

| o f,

b=
Basic Adwanced Ewvaluate Library  Prink

e | 2 88« 2y [

Exit fdvice Help  About
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WINDOW /SUNSHADE/DOOR DESIGH
Scheme 3 : santa monica 3

Project : santa monica 2
Building Type: SINGLE FAMILY RESIDENCE

City Location: Santa Monica
LOZATION DIMEMSIONS GLAZING ORIEMNTATION Drape OYERHANG  LEFT FIM RIGHT FIM
Quantity Width Height U Factor Trans, SHSC Facing®  Tilk R-value ** Depth Offset Depth Offset Depth Offset

South Window - 3 5000 4,000 04000 0,63 0,40 39.00 Q0,00 0.00 0,00 0,00 0,00 0,000 0,00 0.00
West Window - 212,00 4,67 0400 0,63 0.40 129,00 Q0,00 0.00 2,31 1.00f| 0,00/ 0,000 0,00 0.00
\West Doar - 1| 2.000 667 0,500 0,00 050 129,00/ 90,00 0.00 0,00 0,00 0,00 0,000 0,00 0.00
Morth Window - 3 3,000 4,000 0400 0.63 0,40 -141.00 Q.00 0.00 0,00 0,00 0,00 0,000 0,00 0.00
East Window S 6,00 4,000 0400 0,63 0,40 -51.00 Q0,00 0.00 0,00 0,00 0,00 0,000 0,00 0.00
East Dioor - 1| =000 6,67 0500 0,00 @ 050 -51.00) 90,00 0.00 0,00 0,00 0,00/ 0,00 0,00 0.00
add Type -

To add new windows ar doors, bype in: south, west, north, east, south door, west doar, north door, east doar, or skylight,

To delete windows or doors, change the Quantity to 0

* Facing direction starts clockwise From South {i.e. South Facing = -45 up to 45, West Facing = 45 up to 135)

** This Column adds Operable Sunshades (as defined on the Basic Operable Shading Menu), To add ko any window

click this box and a Check will appear, To remove from any window, click this check,

| Recalculate | | Back. | ek
|- m

This screen permits you to modify some of the
characteristics of windows and doors directly.
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Exit Basic #dvanced Ewaluate Library Print Manual Advice Help  About
Solar System Design Project : santa monica 2

Scheme 3 : santa monica 3 Building Type: SIMGLE FAMILY RESIDENCE
City Location: Santa Monica

P¥: Photo Voltaic System
Py Panel: Ise Example Panel Data w» | Use Example Panel Data -
Inverter: Ise Example Inverter Data + | Use Example Inverker Data
G4 | Mumber of Panels in Tokal Array (Enter O to eliminake the Photovolkaic System.)
1 | Mumber of Parallel Skrings in this set of Panels {determined by inverter power)
067 | Panel width in meters parallel to roof ridge {for graphics only) {estimated: confirm with manufackurer)
1.0 | Panel Height in meters perpendicular ko roof ridge (For graphics anly) (estimated: confirm with manufacturer)
34 | Panel Tilk: (Roof Slope is 30% input on Envelope Design screen)
0| Array Orientation degrees From South {clockwise positive) 0° is best (see Orientation screen)
1.0 | Standoff Height in inches
0 | Maounting Height in Skaries

SHW: Solar Hot Water System
Parel: Select ManuFacturer » | Select Model -
Controller: | Select Manufacturer * | Select Model -
0| Mumber of Panels in Tokal Array (Enter O to eliminake the Solar Water Heating System.)
0.0 | Panel Width in meters parallel to roof ridge {estimated: confirm with manufacturer)
0.0 | Panel Height in meters perpendicular to roof ridge {estimated: confirm with manufacturer)
0| Panel Tilk: 99,992 is best, (Roof Pitch is 30° entered on Envelope screen)
0 | Panel Orientation: degrees from krue South (south is best, entered on Orientation)
0.0 | Standoff Height in inches
0 | Mounkting Height in Stories

| Recalculate |[ Back_] Mext
m

New In this version is the design of a PV system
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Solar Hot Water Collected kBTU/hr Project : Home for Ms/Mir Ratepayer
Scheme 3 : Copy 2: My First Design Building Type: SINGLE FAMILY RESIDENCE
City Location: Los Angeles{Westwood)

Scheme 1; Meets Energy Code -

Design of a solar hot water system |

Recalculate
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Envelope Design Summary
Scheme 9 : west windowe

Project : Los Angeles House
Building Type: SINGLE FAMILY RESIDENCE
City Location: LOS ANGELES CENTER CZ08

Lkurary

select Scheme

i Copy Scheme
Renarme Scherme VFT
= Sidth)
Eraze Scheme .
’ .
Combine HYAC Zones NP )
g Yolume)
: .
c Project
2 PiE 123
SE'ECt Old F'rl:leCt loped Rngles, . 15 sloped tiles; Else .08 ta .26)
others st

Copy Old Project
Create Mew Project

Renarme Old Project

setect:sC

Erase Old Project

. _ .
&> HEED 4.0 (Build 06, Aug 23, /zﬁ)) ? L] (o2 o e ]
- o JF
fl = = - & W ¥ [
Exit Ba: Advanced  Evaluat Manual  Advice o About

The library

yull down menu is where you

berge Project Schernes

Archive

A project is

Archive HEED Data

EP Files

I Inistall EPY File

nes or projects to work on.

a distinctive design in a

given location. Schemes are different
iterations and variations of a project in

which you evaluate the performance of

different ide

as. You can have upto 9

schemes per project of which the first
two are automatically generated.
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IMerge Project Schemes Project : Los Angeles House
Scheme 9 : west windows Building Type: SINGLE FAMILY RESIDENCE
City Location: LOS ANGELES CENTER CZ08
Merge Project Schemes -

This screen is For creating a new project from schemes in other projects,
You need to select one "scheme 1" ko serve as you base reference scheme.
Select up ko 7 more schemes and press the "Merge” butkon to create a new project,

PROIECT 1 ¢ Home For Ms/Mr Ratepayer
Scheme 1 : Meets Energy Code
Scheme 2 : More Energy EFficient

Scheme 3 ¢ Copy 21 My First Design
PROJECT 2 : SanDiegoBalboa
Scheme 1 : Meets Energy Code

m

Scheme 2 1 More Energy Efficient
Scheme 3 : rotate 90

Scheme 4 @ more ventilaton
Scheme 5 : black walls and roof

Scheme 6 ¢ with water
PROJECT 3 ¢ Los Angeles House
Scheme 1 : Meets Energy Code

Scheme 2 : More Energy EFficient
Scheme 3 1 Copy 21 My Firsk Design

Scheme 4 : more south windows

| Recalculate || BacUl Mk |
-

"You can merge schemes from different projects
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Copy Old Project
Scheme 9 : west windows

Project : Los Angeles House
Building Type: SINGLE FAMILY RESIDENCE
City Location: LOS ANGELES CENTER. CZ08

Copy existing Project to new Project

(71 Horne Far MsiMr Ratepayer
i) SanDiegoBalboa

@ Los Angeles House

Recalculate Back |

You can create new projects from existing projects
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PLEASE every few minutes click on Library...

=i HEED 1.2 (Build 33, Jan 19, 2003) —

Al

Exit

Basic Advanced Evaluate Likirary Print Advice Help

...and make a copy of your current scheme in
order to create a new scheme.... and try out new
design options that you think will improve its
performance...

Each time check back on ‘Energy Costs’ under the
‘Basic’ icon to see how well your newest scheme
IS doing
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Time for
some
work with




How to do your own design:

1. Answer the questions on Initial Design, under Basic Design
2. When in doubt, click ‘Next’

3. Regularly Click on Library and ‘Copy’ to create new designs
4. To see how your designs Perform, Click on Energy Costs

5. To Start with a new Project, click on Library, then Projects

HEED California Workshops 2010
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HEED’s advanced evaluation options
can help you visualize graphically...

Concepts of High Performance
Buildings

1. Good Passive Buildings have Saddle Shaped Plots

2. Bad Passive Buildings have lots of Heat Mountains

3. High Mass Wallls cause Time Lags in Heat Gain/Loss

4. Economizer Bowl shows the Free Cooling with Outdoor Air

5. Daylight Canyon shows the Electric Lighting displaced by Good Design

6. Powerful Tools help you create High Performance Buildings

HEED California Workshops 2010
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Exit Basic Advanced Evaluate Librany Primt Advice Help Ahout
South Window Project: SCG Workshop
Scheme 1 : Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE
City Location: Downey
South Window

rmidnight
Bprm

KiloBTLHr MAR Barm

Bl s10-657
[ 363~510
I 216 ~363
I 52 ~2.16
Bl -0 - 65

HEED : Commeriis

Scheme 2 : More Energy Efficient

rridnight

KiloBTLIHr AR Barm

15.73 ~ 20.08
11.38 ~15.73
.03 ~11.38
2.68 ~T.03
-1.67 ~ 268

R

1. Good Passive Buildings have Saddle Shaped Plots

(South Windows Gain more heat in Winter than in Summer,
well shaded windows flatten off summer mid-day gains)

FELHICUIELE | gk | et ‘

4l Start | &> HEED 1.2 (Build 16.... | [=]Microsoft PowerPaint - [HE...| W Microsoft Ward

| T IEBYI PR 230mM
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West Window Project: SCG Workshop
Scheme 1 : Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE
City Location: Downhey
West Window

rmidnight

MAR

Barn

KiloBTUHr
573 ~T36
410 ~5.73
247 ~ 410
A4 ~2.47
-79 ~ .84

Scheme 2 :More Energy Efficient

rmidnight
BRm

AR Barm

KiloBTLAHY
A4 - 72
a7~ .54
20~ 37
A2 ~.20
-15~.02

BO0CN

2. Heat Mountains contribute to poor Building Performance

(for example, West Windows Gain most Heat in Mid-Afternoon in Mid-Summer)

Heat GainfLoss through all West Facing Windows

[ext ‘

Recalculate | Back |
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Exit Basic Advanced Evaluate Library Print Advice Help Ahout
South Wall Project : SCG Workshop
Scheme 1 : Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE

City Location: Downey

South Wall
Scheme 2 :More Energy Efficient

Min Bic S midnight midnight

Eiprm -.B0 5

KiloETUHr Bam KilBTUHr  or
B -4 Bl o0:-19
1 04~23 ] -13~.03
O -14~.04 O -29~-13
Bl -:3--14 - 44~-28
Bl - Bl o044

3. High Mass Wallls create Time Lags in Heat Gain/Loss

(Mass in the Envelope can delay afternoon gain until late at night,
while Mass in the Interior can help store heat until the next day)

Heat GainfLoss through all South Facing YWalls Recalculate | Back | [ext
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Exit Basic Advanced Evaluate Librany Primt Advice Help Ahout
Air Changes Project: SCG Workshop
Scheme 1 : Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE
City Location: Downey
Air Changes

by =
P a0
0.00
D rmidnight
Bprm
f 2 Barm
AirChanges per Hour
Bl 0 a0

Max =

P 505

it
A0

R

0.00 weSPr

AirChanges pe?‘lﬁlﬁur
g.04 ~ 8495
B.13-~8.04

422 ~(13

231 ~432

A0~ 231

Air Changes per Hour, either from Matural Yentilation orWhole House Fan, showing impact of Economizer Cooling

Scheme 2 : More Energy Efficient

rridnight

Bprm

Barm

4. Economizer Bowl shows the Free Cooling with Outdoor Air

(a Smart Thermostat runs a Whole-House Fan to bring in cool night air,
Interior mass stores “coolth” for the next day: “get a handle on the Bow!’)

Recalculate et

Back |
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Exit Basic Advanced Evaluate Librany Primt Advice Help Ahout
KWHR Lights Project: SCG Workshop
Scheme 1:Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE

City Location: Downey

KWHR Lights
Scheme 2 : More Enercpy Effi

hlay = Max =

1.20 B0

0.00 0.00

hdin it

yul] ]

rmidnight rmidnight
KilowattsrHr KilowattsiHr

Bl o5-~1.20 B 6420

] 72~.96 1 48~ 64

[ 48~.72 [ 32~ 48

I 24~ .48 B 16~ .32

Bl 02 Bl o016

5. Daylight Canyon shows Electric Light not used by Good Design

(shallow rooms with tall wide windows will make the canyon deeper and
wider)

Energy used for lighting Recalculate Back et
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=3 HEED 1.2 (Build 16, Feb 12, 2002)

9| = = B

Exit Basic Advanced

=h

Frint

gt

Evaluate Library Advice

M B
: [id

Help About

Air Conditioner
Scheme 1 : Meets Energy Code

Project: SCG Workshop
Building Type: SINGLE FAMILY RESIDENCE
City Location: Downey

rmidnight
Bpm

hl AR Barn

KiloBTLHr

1543 ~19.29

1157 ~15.43

T.71 ~11.4a7

3.86 ~T.71

00 ~3.86

2 kBtu =1 ton of Air Conditioning

—_

Electricity used by the Air Conditioner in Kilowatt Hrs

=3

Air Conditioner
Scheme 2 : More Energy Efficient

Max =
1.88

6. Air Conditioner Energy can be Almost Eliminated

(powerful Tools help create High Performance Buildings)

0.00

it

o

(] rmidnight
Bprm
EiloBTLIHY MAR Barm

E 75-~113

B 3-~75

B o038

12 kBtu =1 ton of Air Conditioning
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Exit Basic Advanced Evaluate Librany Primt Advice Help Ahout
Total Energy Costs Project: SCG Workshop
Scheme 1:Meets Energy Code Building Type: SINGLE FAMILY RESIDENCE

City Location: Downey

Total Energy Costs
Scheme 2 : More Energy Efficient

hlay = Max =

it

0.00 0.00 =
hdin Min
o7 il5
D rridnight

DallarsiHr M DallarsiHr MAR
C ] 41~53 ] 21~.26
I z0-~.1 E 15-~.21
B 15~ .30 B 11 ~.16
Bl -5 Bl -1

Total Energy Costs are the sum of Electricity (air conditioner, lights,
fans, and appliances) and Fuel (heating, cooking, DHW)

rmidnight

Cost of All the Energy Heating Cooling Lighting and Equipment (except Cooking and Hot Water Heating)

Recalculate | Back | et
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Architecture 2030, a non-profit, non-partisan and independent
organization, was established in response to the global-warming crisis by
architect Edward Mazria in 2002. 2030’s mission is to rapidly transform
the US and global Building Sector from the major contributor of

greenhouse gas emissions to a central part of the solution to the global-
warming crisis.

http://www.architecture2030.org/

2030
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The 2030 Challenge _

Credible scientists give us 10 years to be well on our way toward global greenhouse gas (GHG) emissions
reductions in order to avoid catastrophic climate change. Yet there are hundreds of coal-fired power plants
currently on the drawing boards in the US. Seventy-six percent (76%) of the energy produced by these plants will
go to operate buildings.

Buildings are the major source of demand for energy and materials that produce by-product greenhouse gases
(GHG). Slowing the growth rate of GHG emissions and then reversing it over the next ten years is the key to
keeping global warming under one degree centigrade (°C) above today's level. It will require immediate action and
a concerted global effort.

To accomplish this, Architecture 2030 has issued The 2030 Challenge asking the global architecture and building
community to adopt the following targets:

All new buildings, developments and major renovations shall be designed to meet a fossil fuel, GHG-emitting, energy
consumption performance standard of 50% of the regional (or country) average for that building type.

At a minimum, an equal amount of existing building area shall be renovated annually to meet a fossil fuel, GHG-
emitting, energy consumption performance standard of 50% of the regional (or country) average for that building

type.

The fossil fuel reduction standard for all new buildings and major renovations shall be increased to:

60% in 2010
70% in 2015
80% in 2020
90% in 2025
Carbon-neutral in 2030 (using no fossil fuel GHG emitting energy to operate).

These targets may be accomplished by implementing innovative sustainable design strategies, generating on-site
renewable power and/or purchasing (20% maximum) renewable energy and/or certified renewable energy credits.

http://www.architecture2030.0rg/2030_challenge/index.html

R R i

i e e
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This table tells you emissions
reduction (%) for 2030 challenge

.

Toward Zero Energy Building
r@ Attribute Scheme 1 Scheme 2 Scheme 3 Scheme 4 Scheme 5 Scheme 6 Scheme 7 Scheme 8 Scheme 9
Passive Hours (no beat ar coal)., % 44,31 a7 17 59,36 £9,36 72.58 75,64 76,93 30,33 80,63
Total Floor &rea .., sq.ft. 2000.00 2000,00 2000,00 2000,00 2000.00 2000,00 2000,00 2000,00 2000.00
Total Fuel consumed. ..., kBTU}sF 38,91 35,66 38.41 34.82 29.20 29,23 24.96 23,91 23.41
Tokal Electricity consumed kihr'sf 246 1.77 2,03 2,00 1.83 1.65 1.57 1.41 1.20
Electricity Equivalent. . .in kBT sF 3.41 6.04 6.91 6.83 6.42 5.64 5.35 4.51 4,10
Sike Energy Use Tokal...... kETLU)sF 47,32 41,70 45.32 41.65 35,62 34,88 30,31 28,71 27,31
Sike Energy Use, ....% of Scheme 1 100,00 88,12 95.79 33.02 75,28 7371 64.05 60,68 @
CO2 Carbon Dioxide. o, Ibs/sF. 11.87 10,31 11.14 11.11 3.07 3.85 7.3z 6.83 6,43

s nE e %, of Scheme 1 100,00 86,55 93.81 Q3.64 76,40 74,81 51,70 57.53

This example shows that compared to the Scheme 1
Basecase, Scheme 9 uses only 58.13% of the Site
Energy and produced only 54.14% of the COZ2... (so
it is almost there)

HEED California Workshops 2010



The ‘Economics’ screen will Calculate
the Payback of Each Scheme when you
Input estimated construction costs

Annual Savings  Estimated Cost of  Years to Pay Back

Energy vs. Improvements Annual Energy Savings

Cost Scheme 3 DIY Contracted DIY  Contracted
3. As Built in 1960 $ 4066 - - -
4. Weather-Stripping  $ 3950 $116 $ 200 $ 500 2 5
5. Hi Efficiency AIC ~ $ 3601 $465 $2500 $ 4000 5 9
6. Double Pane Tinted  $ 3377 $ 689 - $ 8000 - (12)
7. Shade Patio Sliders  $ 3233 $833  $800 $ 1600 1 2
8. Attic Insulation $ 2977 $1089 $1000 $ 2000 1 2
9. Combine 4+5+7+8  $2244  $1811 $4500  $8000 25 4.5

years years
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Validation:

« HEED calculates an Hourly Heat-Balance for all 8760 hours of the year (similar
to the method used in DOE’s new EnergyPlus)

« HEED has been validated against DOE-2 and others programs, using
BESTEST (the ASHRAE Standard 140-2001). Results are posted on web site.

« HEED accommodates single zone buildings up to 4,600 s.f. per floor

« HEED accommodates energy-efficient design strategies such as: natural
ventilation, daylighting, external shading, smart HVAC controls, thermal mass,
passive solar heating, night flushing, economizer cycles

« HEED uses electric rate structures for the four major utilities, but you can input
electric, gas, oil, or propane rates for your own utility

« HEED has a huge Help system to answer your questions (click the Help icon),
Advice, Getting Started Tutorial, an on-line Demo, and a basic Users Manual.

HEED California Workshops 2010



F

%} HEED 4.0 (construido 03, Jun 29, 2010) & = i

fl= = 28 8 & ¥ @

Salir  Basico Avanzado Ewaluar  Libreria Imprimi Manual Guia  Ayuda  Sobre

Tipo de vidrio Proyecto : santa monica 2

Localizacion de la Ciudad: Santa Monica

Esquema 9 : 34 Tipo de Edificio: SINGLE FAMILY RESIDENCE

Tipo de Marco:
Alurinio sin barrera térmica, ventana operable

@ Ventana operable de madera o vinilo

Yentana de vidrio con marco de madera o vinilo:
_DIF_:Energy Code Minimum Hypothetical for Climate Zone 9 (1U=,40 SHGC=.40 Tvis=Mo Requirement so use ,63)

Pario simple de vidrio claro 1/3" en marco de madera-vinilo  (1U=,8%9 SHGC =64 Tvis=.66)
Doble pario vidrio en marco de madera-vinilo {U=.51 SHGEC= .52 Tvis=.57)
@ Doble pafio vidrio claro baja emisividad en marco de maderavinila (U=, 40 SHEC=,40 Tvis=.64)
Dioble pario widrio claro baja emisividad encuadrado en marco de maderavinila  (U=.39 SH&EC=.28 Tvis=.61)
Doble pario de cristal baja emisividad con Argon encuadrado en marco de maderajvinilo (U=.36 SHEC=.23 Tvis=.64)
YWidrio doble pafio ascura en marca de madera)vinilo (U=.51 SHECZ=,38 Tvis=.45)
Baja emisividad doble pafio oscuro en marco de maderavinilo (U=, 40 SHEC=,30 Tvis=.45)
Baja emisividad doble pafio oscuro encuadrado en marco de madera)vinilo (U=,39 SHGC =21 Tvis=,33)
Oscuro doble pario reflectivo {353 en marco de maderafvinilo {J=.51 SHEC=.13 Tvis=.08)

Triple pafia criskal en marco madera)vinila  (U=,39 SHGC=.46 Tvis=.51)

Mok ocae . eoducir los walores para cuaquier tipo de ventana manufacturada en la pantalla avanzada de ventanas,
15 valores |\ ASHRAE 2007 Cap.31; para acristalamiento doble o triple incduye vidrio 1/4" con camara de aire de 172",
oble acriskz miento tiene azul-verde en el exterior, claro en el inkerior, ss es de acero inoxidable,

| Recalcular || Regresar |[ Siguiente ]

b -
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HEED

Contacts for help



HEED can be downloaded at no cost from:

www.energy-design-tools.aud.ucla.edu/heed

Our other Design Tools can be downloaded from

www.energy-design-tools.aud.ucla.edu/

Contact Murray Milne at: milne@ucla.edu
Pablo La Roche at: pmlaroche@csupomona.edu

Carlos F. Gomez: cfg83@earthlink.net

The current version of HEED was funded by the California Energy Commission. It was
developed by the Energy Design Tools Group at the UCLA Department of Architecture
with the cooperation of Bill Beckman at the University of Wisconsin.
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-limate Consultant 3.0

Criteria Charts Help CI i mate COnSu Itant

EMPERATURE RANGE

=/

LOS_AMNGELES Longitude: -118
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LEGEND stations worldwide
100
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| Climate Consultant 5.0 (Build 1, Jun ¢

]
Climate Consultant
PSYCHROMETRIC CHART,
California Energy Code STe [STRINISISH oISK e [S1{[0 | g RS (k=Y (<T@ [[SISPpne from Greenwic -
Station Number, Elevation 98 ft
RELATIVE HUMIDITY  100% 80% 60%
LEGEND
COMFORT DESIGH STRATEGIES: JANUARY through DECEMBER / / N /
54% 1 Comfort{475 hrs) 028
100% [l COMFORTABLE 16.7% 2 Sun Shading of Windows(1460 hrs) 9Pt
0% [ NOT COMFORTABLE
WET-BULE i
1.7% 5 Direct Evaporative Cooling({146 hrs) TEMPERATURE 024
2.6% 6 Two-Stage Evaporative Cooling(229 hrs) DEG. F a0 a0
8.3% 7 Matural Ventilation Cooling{¥31 hrs)
8.2% 8 Fan-Forced Ventilation Cooling(722 hrs) w = |
43.7% 9 Internal Heat Gain{3825 hrs) . ' ; ) i
27.7% 10 Passive Solar Direct Gain Low Mass(2424 hrs) . . .
J8.0% 11 Passive Solar Direct Gain High Mass(3332 hrs) A %
0.0% 12 Wind Protection of Outdoor Spaces(D hrs) 7 Y : 1016 E |
0.0% 13 Humidification{4 hrs) b | A g 2
PLOT: 'COMFORT 2 2.4% 14 Dehumidification{208 hrs) _'-. ¢ "_ e Y e ' & E
§ g 2.1% 15 Cooling, add Dehumidfication if needed{187 hrs) A ok St s = =
i@ Hourly () Daily MinfMasx 14.6% 16 Heating, add Humidification if needed(1277 hrs i3 Ry A —§_'—.u12 z
5 (N r T ._ - i '
@ All Hours @ Selected Hours 100.0% Comfortable Hours using Selected Strategies /# ] ¥ B Eiy
12 a.m. through 11 p.m. (8760 out of 8760 hrs) 1 ﬂ;‘"" _'. o 2
) ) H-F AU T 21 '_ -~ _5|]--["]B
i@ All Manths () Selected Manths £ [ s B i -
JAN through | DEC 40_# 48 4 % :'. o o >< ]
» 2 el . R - !
™ panihe = % -
) One Month | JAN Mext Month 3 : i R T on .;f-. o : | LF 0 004
20 A -.':I'_" -r,\ x\\
TEMPERATURE RAMNGE: T e e s 201
: B —1". . 10
@ 10to110°F (™) Fitto Data % 13 H
Display Design Strategies 10 20 30 10 50 60 70 80 90 100 110
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Jemowall.opq - Upaque

Edit Project Scheme WView Editor Help

T M 7 -
... .. OPAQUE

Total U Value: 0.08

i S calculates U, R,
time lag, and
decrement factor

Material Mame: Thickness: R Value:
Inside Air Film: 0.01 0.81
Gypsum Board: 0.50 013
Wood Studs: 3.50 3.99
Fibreglass Insulation: 3.15 11.03
Plywood Sheathing: 0.50 0.63
Siding (Wood): 0.44 0.55
Cutside Air Film: 0.01 0.7

R S T A ot )

|
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design1 - solar2

B [m] X

File Screen View Help

Dj=|E| mlay Bla] 25| BRbR| al8 2

Three Dimensional Sunlight Pattern
From Sun's View

N

SOLAR-2 evaluates

window and sunshade
designs

[
[
01/28/00 [11:40:26
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Additional Q & A



Energy Use

Comparison of Results (yearly cost)

Base Case = More name name name name name name name name name name name name
- Meets Energy
Energy Efficient
Code

Participants m Cost of Energy Total (dollars/year)

EED

roject comparisot
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HEED

More r eferences



HEED
technical
papers

Are available for download:
http://www.energy-design-tools.aud.ucla.edu/papers.html
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informes informes

de la construccion

Informes de la Construccion,
January 2010

DESIGN STRATEGIES for LOW
suilomnc EMISSIONS

http://www.solartoday-digital.org/solartoday/201005#pg44

Recent papers w HEED
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@ AMERICAN SOLAR ENERGY SOCIETY LEADING THE RENEWABLE ENERGY REVOLUTION ASES Home | About ASES | doinASES |Jobs | Newsroom

SOLARTODAY

HOME FEOTURES ELOG OIGITAL SOLARM@MOR ks VIDED LR CHIVES JOIM ASES LDVERTISE

Stay informed: Sign up for email updates

fadd Ermail ©

Current Issue
WEB EXCLUSINVE June 2010

Emissions Sources in Residential Building Design

See the
digital
edition

By Pablo La Roche, Ph.D., LEED AP, Associate AlA
Publizhed: April 26, 2010

To calculate emissions for a model home inthe four predominant LS. climates, we made some
assumptions for each of the types of carbon emissions. [See "Design Strategies for Low Building
Emissions” in the May 2010 S0OLAR TODAY )

Operation. Emissions from operation include all sources that reguire energy to keep the building and
everything inside it running. They can originate from energy used directly at the site (such as natural
gas) or at the power plant (electricity) to run heating and cooling equipment, lighting and appliances.
These emissions are calculated by determining the energy consumption and then multiplying by a
carbon dioxide conversion factor, Any of several methods can be used to determine this conversion
factor, which varies by region, time of day and season. Because different locations use power from
different sources at different times, which would further muddle the numbers by introducing another
variable , we used the same conversion factors for electricity and gas in all climates: 1.36 b of CO2 per
kiloweatt-hour (kWvh) electricity (0.5, average, per e GRIDZ2006 Yersion 2.1 Summary Tables) and 0.42 |b
of COZ2 per kilowatt-hour (11,97 1Ib CO2Ze per therm) for natural gas, the value proposed by the LIK
Department for Ervironment Food and Rural Affairs| HEED, or Home Energy Efficient Design | is an
energy-analysis tool we used to predict energy use inthe four locations, which we then multiplied by
this conversion factor to determine GHG emissions.

ADVERTISEMENT

Construction. Greenhouse gas [GHG) emissions from construction processes are usually generated
during the fabrication and transportation of the materials used inthe building and during construction of
the building. They are challenging to calculate due tothe difficulty in determining how much energy is
used to fabricate and transport the materials or how much of these materials are used in the building, THE N:1
which must then be multiplied by a multitude of cornversion factors to determine total emissions. Ve

calculated emissions for construction using BuildCarbonNeutral.org, a simple calculator that provides SOURCE FOR

Solar Today:
http://ases.org/index.php?option=com_content&view=article&id=1076&ltemid=
23
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