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METRICS

HANNAH FAIRFIELD

Wasted Energy

It's gone before you even knew it was
there: As energy is unlocked from fuels
at power plants, two-thirds of the energy
consumed to create electricity is lost.

The laws of thermodynamics dictate that
conversion efficiency will never be 100 per-
cent, because heat is lost at every step of the
conversion process. But new technologies
may be able to greatly increase conversion
efficiency, moving from an overall rate of 36
percent to closer to 50 percent.

Al present, coal — in all its carbon-
belching inefficiency — is king because it's
cheap. Still, the use of natural gas to create
electricity has been rising rapidly, in part
because of more-efficient gas turbines.

Natural gas prices have been climbing,
however, and coal prices could rise as well.

“High fossil fuel prices will drive technol-
ogy and innovation, because they respond
to price signals,” said Frank A. Wolak, an
economist at Stanford. “Technology can
improve efficiency by working the margin,
gaining 10 to 15 percent. That’s money.”

Adding a carbon tax or regulating carbon
trading could also change price incentives,
increasing demand for nuclear and renew-
able energy sources,

“Once the cost of burning fossil fuels
doubles, the renewable energy options begin
to look really good,” said Jon G. McGowan,

a mechanical engineer at the University of
Massachusetts.

Using More, or Less?
Change in share of total from 2000 to 2006
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Boxes are scaled according to
energy content in 2006.

Source: Enargy Informatian Administration

*Energy used by the entity that produced it, excluding power plants
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Why

38 units enter Transmission
Power transmission lines lino !ossos:
plant losses: - 2 units
62 units

“More than 20% of energy extracted from the ground
is wasted before it becomes useful work.”

Fuel energy 34 units of heat
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THE ORIGINS OF SPRAWL?

AThe cities will be part of the country;

| shall live 30 miles from my office in one direction,
under a pine tree;

Amy secretary will live 30 miles away from it too,

. in the other direction?

" fiWe shall both have our own car.
. We shall use up tires, wear out road surfaces and gears,
consume oil and gasoline.

AAIl of which will necessitate a great deal of work.o

I Le Corbusier / 1927



Simplified view of net energy losses in production & utilization

Extraction/processing Transmission/distribution
& utilization

I:I>O

Net energy available

to society
Prime mover, e.g.
Energy cost of power plant Thermodynamrc
Energy Source, e.g. coal mine obtaining & refining inefficiencies

fuel
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Up to 25% heat loss
through the roof

Up to 35% heat loss’
through un-insulated
walls N/



Lovins Residence / Rocky Mountain
Institute

Snowmass, Colorado

Steven Conger and the Aspen Design
Group

1984

Bangkok Bio-Solar House, Bangkok,
Thailand

Soontorn Boonyatikam, Professor,
Chulalongkorn University

1980's?
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PASSIV
HAUS

INSTITUT
Dr. Wolfgang Feist

One of the original 1990 Passive Houses, located in
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As of August 2010, there were approximately 25,000
such certified structures of all types in Europe, while in
the United States there were only 13, with a few dozens
more under construction. = The vast majority of passive
structures have been built in German-speaking countries |
and
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Dr. Wolfgang Feist founded the fPassivhaus Institutedin Darmstadt, Germany in 1996
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http://en.wikipedia.org/wiki/Darmstadt
http://en.wikipedia.org/wiki/Germany
http://en.wikipedia.org/wiki/Passive_house%23cite_note-NYT-2010.09.25-0
http://en.wikipedia.org/wiki/Scandinavia
http://en.wikipedia.org/wiki/Passive_house%23cite_note-NYT-5
http://en.wikipedia.org/wiki/Passive_house%23cite_note-NYT-5
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Snug and Tight

houses have yet to make inroads in the United States. Here is one approach.
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Passive houses are airtight buildings that use hesat from appliances and even the occupants' bodies for warmth. They have thick insulstion, are
orieated to meximize winter sun and usc a heat exchanger to warm outside air that circalutes
Tittle ar no extra energy for heating, even in very cold climates, While they are increasingly popular in Germany and Scandinavia, passive
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moisture My

LeBois House CP:H,US

lafayette, la

Ma'ine Exmme cold Passive House Institute US

C?Id

Mixed-Humid

Hot-Humid

Saurce: DO Building Americs Program (Buiding Science Corporation)

Coastal Louisiana LIDAR Elevation Model
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OPTIMUM VALUE ENGINEERING (OVE)

- 2x6/2x8 MEMBERS - 24"O.C.

- 4'- 0" MODULE

- ELEMINATES HEADERS ON LOAD BEARING WALLS

- MINIMIZES THERMAL BREAKS

- SAVES MONEY (PURCHASING, TRANSPORTING, DISPOSING)

STANDARD FRAMING OVE

65 % 85 %
INSULATION

. LUMBER

Il voo

—

THERMAL BREAKS

»

BACKVENTED RAINSCREEN
- ALLOWS AIR FLOW AROUND ENVELOPE
- WHOLE-HOUSE SHADING DEVICE

EX. SPOT TEMP ON EXTERIOR = 135*F
INTERNAL WALL TEMP = 115*F

%=

CONTROLLING ALL ELEMENTS
- SUPER-SEALED

- SINGLE 4" FRESH AIR INTAKE

- CONDENSING DRYER
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Calculated Energy Values for the Saft Residence.
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Airtightness= 0.55 ACH @ 50 pascal pressure

Heating Demandkwh/mzyr, (kBtu/fefyr) 10 (3.17)
Peak Heat Loady/ m?, (Btu/h/ft?) 18(5.7)
Cooling Demandkwh/mzyr, (kBtu/felyr) 15 (4.79
Peak Cooling Load)/ m2, (Btu/h/ft2) 14 (4.44)
Specific Primary Energy Demand, 116.8(37.03

kWh/meyr, (kBtu/fté/yr)

U.S. Department of Energy Recommended R-values for New
Construction*

North Attic** Cathedral Wall Crawl Space  Floor Slab
Latitudes Ceiling** Wall*** Edge "***
Above 31° 49 38 18 19 25 8
Below 31° 38 38 13 19 13

Louisiana Department of Natural Resources Recommended R-values
for New Construction*

Slab
Louisiana Attic** Cathedral Wall Crawl Space  Floor Edge Knee
Ceiling** Wall*** s Walls
North 38 38 19 19 19 10 19
Cent. &So0. 30 30 13 13 0 0 19

U-value R-value SHGC VT
picture 15 6.7 29
casement/awning .18 5.6 24

Dual Pane, 1 Low SHG Film Krypton

exterior walls- R-28
1€ HCFC free Polyiso Rigid board

5.5 open cell insulation
-castorbased spray foam insulation

D2
42

-100% watetblown, free from HFCs and PBDEs

roof ¢ R-55

2¢ HCFC free Polyiso Rigid board

11¢€ open cell insulation
-castorbased spray foam insulation

-100% watetblown, free from HFCs and PBDEs

crawl space walls R1
4¢ XPS

crawl space slabR6.5
3¢ XPS



U-value R-value SHGC VT
picture 15 6.7 .29 52
casement/awning .18 5.6 24 42

Dual Pane, 1 Low SHG Film Krypton

Sustainable foam
Proprietary triple reverse seal

EcoSpacer™

Inert gas fill
Suspended film

Triple-fin weather stripping

* Triple weather siripring offered in casament and awning frame styles
Double weather strippang 18 Included in all other frame styles

My
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RoadRunner 1.59 GPM Showerhead
Sink Faucet Aerator 1.5 GPM

Profile Smart 305
High efficiency dual flush toilet -
1.28/0.8 gallons (4.8/3 liters) per flush

Energy star

My
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AIR-TAP

1.5 TON MINI-SPLIT

3 PART VENTILATION

SYSTEM
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carbonNeutrality: 5500 kWh/year
site neutral: 4800 kWh/year
currentpv: 3.24 kW




My

LeBois House

lafayette, la PH

Passive House Institute US




LeBois House wy

lafayette, la
IPHIUS

Passive House Instiute US







Passive House Instiute US




Temp / Humidity hottest avg days: Decatur IL & Lafayette LA
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B L atent Load (Dehumidification)
Hll Sensibie Load (Cooling)

Fig. 1: Map of Ventilation Load Indexes (VLI) for selected continental U.S. locations
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— Berlin Dew Point (F)
—Miami Dew Point (F)
-NYC Dew Point (F)
— Atlanta Dew Point (F)
Madrid Dew Point (F)
—Paris Dew Point (F)
- Copenhagen Dew Point (F)
- Lafayette Dew Point (F)
Vienna Dew Point (F)

Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec

after H. Gifford



humidity
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Air with dewpoint> 62° F
will have RH > 60% at 78° F
(must dehumidify to stay in
ASHRAE comfort zone)

~Berlin Dew Point (F)
—Miami Dew Point (F)
-NYC Dew Point (F)
— Atlanta Dew Point (F)
Madrid Dew Point (F)
—Paris Dew Point (F)
- Copenhagen Dew Point (F)
~ Lafayette Dew Point (F)
Vienna Dew Point (F)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

after H. Gifford



Albuquerque
Boston
Detroit
Minneapolis
Pittsburgh
New York
Chicago

Las Vegas
Indianapolis
Lexington
Colorado Spr.
Omaha
Phoenix

St. Louis
Oklahoma City
Richmond
Raleigh
Atlanta
Nashville
Little Rock

Charleston
San Antonio
New Orleans
Miami

Cumulative Dehumidification & Cooling Loads
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