Kjellgren Kaminsky Architecture, Villa Atrium

Benoit Delaveau, MS, BEAP

Solar Home Design -
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CIRCULAR BUILDINGS?

- Solar gain is maximized every day of the year.
- GCover picture was designed by a Sweden architect!
- In temperate weather, circular overhangs are needed




COMPARE UTILITY

SBILLS - KWh?

Example of electricity bills
Problem: some house used less simply because it is

powered by other sources (gas)

Indicator

kWh/year
kWh/month
kWh/day

kWh/person/yr | <1700

Medium  High

<4000 4000-8000 >8000

320-670 >670
10-20 >22
1700-3400 @ >3400

Doesn't include heating, cooling, or water heat-
ing. Assumes 2.4 persons per household.
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COMPARE UTILITY BILLS - Price?

Cost to heat a typical home in the North East
with different energy source

One Year Fuel Cost
Natural Gas B /7)

..
et v T
e v ™)
Wood Pellet m

http://www.energykinetics.com/savingsHeatingFuelComparisons.shtml
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COMPARE UTILITY BILLS - btul

. I T
Electricity i

convert monthly kWh in btu O Eie B rtems

1 kWh = 3,412.14163 btu e

Blectric Oarges $53328
@ Nt Char gy sam
The net charge shown above Inciude the ollowing componend(s). Flease see
at. gas S
n @ Generason $309.20
Tearamesion

convert monthly therms in btu )
1 kWh = 100,000 btu

Heating ol . B
convert monthly gallons in btu ™
0] [t % ___um o

1 gallon = 138,700 btu T PSR,

Generaion InCudes charges or Te portion of your energy Usage provided by the Department of Water Resources (DWR) and
i5 Deving coBectnd by PGAE a3 an agent for DWR. DWR s collecting 8 750 cantts par KWR Bom bundied customeey for sach
AR 2 prowides phus e Cost Responsidiity Surcharge from direct access and transitionad bundied service Cusiomens.
The rates shown above are appicadie 10 Dundiled Service CUsDMers. [ wrect Access and Comenanity Choice AQQregation

n

12385470801

http://www.pge.com/en/mybusiness/account
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BILLS SEASONABILITY (ELECTRICITY)

lectricity seasonability (all-electric house)

< 1500 Seasonal
S Energy Use
= 1250
O
a 1000
4
3 750
e
e
500
3 Baseload
g 250 Water heating, refrigeration, clothes dryer,
N lighting, and other
0
b
<3252 302888 2

Summer Winter
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ASONABILITY (GAS)

BILLS S
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Water Heating
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Gas seasonability (gas heated house)
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RGY USE INDEX -

—N

Energy Use Index (EUI):
used for any building.
Industry standard.

Unit: btu/ft2/yr

Energy Cost Index (ECI):
used for any building.

Industry standard.
Unit: $/ft2/yr

RGY

COST INDEX

$1.60

$1.20

28 kWh/ft*/yr

Little or no insulation, plentiful air
leakage, and inefficient space-
conditioning systems. Swimming
pool, sauna, or other high energy

100,000

$0.80

21 kWh/ft*/yr
Major problems with air leakage,
insulation, or space-conditioning
efficiency. High hot-water usage,
inefficient appliances, and/or high

75,000

50,000

14 kWh/ft%/yr

Notable air leakage, insulation, or
space-conditioning efficiency

problems. Average appliance and
water heating usage. Fairly careful

$0.40

7 KWh/ft? /yr

Small energy savings possible.
Newer buildings with tight, well-
insulated building shells. Energy-
efficient mechanical systems and
appliances. Careful occupants.

0
S/t /yr

25,000

0 kWh/ft?/yr
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RGY INTENSITY - HH

—N

Home Heating Index (HHI):
used for homes in cold or
temperate climates, where
heating energy is at least 50%
of the total energy use.

Unit: btu/ft2/HDD

Less efficient

22+
A Older homes with poor insulation, abundant air
leakage, and very inefficient heating systems.
— 18
Worse-than-average homes with little
insulation, high air leakage, and worse-than-
average heating efficiency.
13
Average homes with average insulation,
average air leakage, and average heating
8
Better-than-average homes with good
insulation, relatively low air leakage, and
better-than-average heating efficiency.
4
Well-insulated, low air leakage, efficient
heating systems. Homes labeled Super Good
Cents in U.S. or R-2000 in Canada.
2
Airtight, super-insulated, 90+ heating
efficiency, heat-recovery ventilator, small
v window area and high window R-value.
0
More efficient
BTU/ft?/HDD
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XAMPL

Name Haddad-Delaveau Date Jan.-Dec 2011

Stest  1820ForestViewAve. Gasuse 1511 Thems
Town  Hilsborough Electricityuse se64kWh
le .......................................... 94010Gascost ...................... $13 ......................
Yearbuit 2005 Electricity cost ~ $0.43
Sat s00 Total Electricity ~ $586 |
Tyee Single detached TotalNat.gas 1970 |
EUI(kBtwh2yn 2 Eci@mey) so62 |




~XAMPLE

B Electricity*
30000 gm

22500
15000
7500 I

J -11 Apr-11 Jul-11 Oct-11

. Total Gas = x10 Electricity (btu)
. Total Gas = x4 Electricity ($)

4500 . 75 btu / $ (gas)
. 25 btu / $ (electricity)

$375

e . Seasonability = Space heating
stes III I . Is this a great passive solar
I“l home?

J -11 Apr-11 Jul-11 Oct-11



XAMPL

your home work!

Home natural gas v. electricity

Date Gar' L""“ "r, *Therms and kWh are converted in kBtu
Name ©3300-Detarvea Cate ] [T
| sireet Gas use \ (ST ne |
}Ym Bectncny use { m.nl y 201 m Gas® B Electricity*
|20 Gas oo | At | e 30000
| Yoar tun - 2003 Bectrcny cost [ Marth| e
| san 400 Totw EMcanoty set { pomit | s | 22500
1 , (VAT W
e e i | Mmu1 :
X o ‘ | -® " 15000
{ﬁmlwmm a2 € | 5'*"' = 2
Ocelt | 1740 s | 7800
Newll| 11600 78 l
! | -
Compared to other families in your neighborhood, Dec-11 ‘ 15600 0 0 h “
Totak : ) | . -
- Your home energy intensity is: Fair J Jan-11 Apr1t 11 Ottt
- Your electricity use is: Low .
. Gas base line: 3,133 kbtu
~Your natural gas use |s: High
=Your gasoline use is: High
® Date ‘ Gaa Bleceriony ’
pedl| 3357 $59
Febll | sone ss0 | $500
Maril | 518 34

Apr-1 i $Iu 4
May-11 LR ’

it 30 |
EUI= 42
) Aug-11 45 $4
St 34 w |
Oct-11 $51 | $125
Neov-11 $i42 ‘
Dec-11 $339 $s1 ‘ I
$0

[ 3N aadill Jan-11  Ape-11  Juk11  Oct-11

$375




D




Field trip - 9/27 2:30-3:30pm

My home visit with Robert Nebolon, architect

1.

B~ W N

Be on-time! address: 1820 Forest View Ave. Hillsborough, CA-94010

from HW101. Exit. Broadway Avenue - Park outside in the street (plenty of
space) - Please carpool or take Caltrain (Burlingame) and ask your classmate to
pick you up (30 min. walk!).

. Take notes / pictures.
. Be prepared with questions to Nebolon (related to his work, or this house)
. My home is a NO-SHOES area / be creative, wear your nicest socks.




Reading / Home work 10/4

Your Reading assignment

- Read chapters 3 (group 1), 4 (group 2) and 5 (group 3) in AW & A
- Group presentations on 10/4

- Email me your group reading notes (1 page) before 10/3 - 12pm

CONSUMER GUID
Your Homework assignment #4 HOME ENER

- Calculate Total kWh, therm, EUI and ECI for your house S A\"NGS
- Present the data EXACTLY a shown in slide #12 o e

- In a separate work sheet, compare all your group houses
in a table with 3 columns (hame of student, EUI, ECI).

- Order the lines from the less energy intense home to the
most energy intense home.

- As a group, be prepared to comment on the results (why?)

JENNIFER THORNE AMANN

% NEWS &0
Pl < o ALEX WILSON & KATIE ACKERLY



