Energy in Aleska
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“evolution”




The trouble is that we are still arguing about it!




We know we are in trouble — have a fix:
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We know we are in trouble — have a fix:
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" Building in the Arctic is difficult and expensive.
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2. Remote Location
—-—-‘* ngh transportatlon costs




NetZero Home

. NO Heating System

l . | 2. No Utility Costs




NetZero Home
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l . | 2. No Utility Costs




No? Seriously...
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...there is nothing new.
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Zero net energy consumption and
zere carbon emissions annually
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NetZero Home

The energy balancing game

Net energy
consumed

Net energy
produced

Or NOT.




Reducing the loads

Heating

DHW Demand
Electricity
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Passiv Haus — The Key Principles
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Heating demand @ 4.75 kBTU/(ft2yr)
Energy demand @ 11.1 KWh/(ft%yr)







Energy Demands with Reference to the Treated Floor Area .
, .. Heat Gains
Treated Floor Area: i Transn'"ss“)n
Applied: Monthly Method PH Certificate: Fulfilled? Losses SOIar
Specific Space Heat Demand: 429  kBTU/(ftyr) 4.75 KBTUI(fityr) Yes Radiation
Pressurization Test Result: 0.30 ACHsy 0.6 ACHs Yes kBTUiyr kBTUlyr
Specific Primary Energy Demand .D |:|
[DHW, Heating, Cooling, Auziliary and Household 14_9 kBTU_I.{ft’Yr} 38.0 kBTU.l'I:ﬂE}'I'} Yes
Electricity): 2470 921
Specific Primary Energy Demand
[DHW. Heating and Auziliary Electricity). 6'9 kBTU!{ﬂ’Yr} 33{]1 1 ?545
Specific Primary Energy Demand
Energy Conservation by Solar Electricity: kBTU.r{fl’)‘T} 4221 2 B ? B
Heating Load: 3.48  BTU/fthn) 0 0
Frequency of Overheating: % over 77.0 F || 14992 || 21 MS ||
Specific Useful Cooling Energy Demand: u_nn kBTU.r{fl’)‘T} 4.75 KBTUIfyT) No
Cooling Load: 0.00 BTU/(fthr)
We confirm that the values given herein have been Issued on:
determined following the PHPP methodology and based
on the characteristic values of the building. The calculations signed:
with PHPP are attached to this application.
Bulding Chlupp Residenoce Ansual Heat Demand 1.29 WETUK e
Climate: Fajirbank=s, Alaska
v Ama “Glolnl Noa Perpendicular Incident Radhiotion Window Window Window Glazing Afel:z:q% Average
\ndow adeation . jon Perpendicular Inc 1] ¢
Octantaficn (Cardinal Shading Dirt fadiation Glazimg Fraction SHGC Factor for Solar Abod U-Value R-Value Ared s R.G:':abol
Poinm) Radistion Floor Area =
maximusm: AT 07 066 A L3 aTenen’ F nee FIETU (s ASTUTY
North 17 0.75 0,95 085 0.000 0.00 0.00 0.0 0.00 0.0 0.0 0.0% 17
East 7 (] 095 025 0728 0.63 043 483 01g 57 362 27% 70
South 174 17 095 085 0850 0.6 0.66 2421 012 B4 2068 15.9% 174
West 7 i 045 085 0808 063 0.50 1059 014 73 856 6.8% 87
Horizontal 0.95 085 0000 0.00 0.00 0.0 0,00 0.0 0.0 0.0% 93
Total or Avarage Value for Ab Windows 0.63 0.59 396.3 0.13 76 3266




The SunRise Home
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FIRST FLOOR PLAN
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WINDGW SCHEDULE
INDOW SCHEDULE
NUMBER [ASEL_ Q1Y |FLOOR [SZE  [WIDTH _|HEIGHT |R/O EGRESS [DESCRIPTION COMMENTS
Wo1 B0S00C | 1 Z [BOS00C |72 60 - T3 HET DEL CASEMENT-RAL - BIRCH [HONEY]
WOz 204EFK | 1 1 [204EFK |24~ 54" 25 1/2"KEE 112) FIXED GLASS
Wo2 3018FK | 1 i ENE 20~ ITHIT FIXED GLASS - BIRCH (HONEY]
W4 50450C [ 1 z [50460C |50 547 BT HES DEL CASEMENT-LHL
WOE Z0z0h0 [ 1 H A0Z0H0 |28~ Ti- FE i FOPEER - BIRCH (HONET]
WOE a0400C [ 1 T 4040DC |28~ FE 50 12 %0 12 DBL CASEMENT-LAL - BEIRCH (HONET]
WOT BOEOFK [ 1 i SOE0FH _[50° B0~ 2 1727 KE2 112] [FIXED GLASS - BIRCH [HONEY)
WOE = ] Z [SOEASC |50° il ETREL YES ENGL CASEWMENT-HR - EIRCH [HOMEY]
[ T ] H EE B0~ TERET FIXED GLASS - BIRCH [HONEY]|
WiD B B BOE0OC [72° B0 T4 112 RE2 TIZ[YES DEL CASEMENT-LAL - BIRCH [HONEY]
Wil L ] i EE= 50~ 74 127 RE2 112 FIXED GLASS - BIRCH (HONEY]
Wiz 3040FK_| 1 Z [3040F X |36 - 43~ 3T HAD FIXED GLASS s
W13 202000 | 1 1 [2020H0 |24~ 24~ 25 1/2"%26 112} HOPPER - BIRCH [HONEY] S 1BDACH . The Chiupp Residance
W14 BOTSFE_| 1 i BOTSFH _[72° 89~ 72RO FIXED GLASS - BIRCH (HONET] “’m':“;m““ 2585 Allen Adale
WIS E01EHD | 1 i [G01EHO |72 30~ T2°H20 117" HOPPER - BIRCH [HONEY) o
WiE SO7SFX_| 2 il SO7SEX [0- EEl EOX00- FIXED GLASS - BIRCH (HONEY] Frvalue of 7.2 o e ey
Uniless otherwise i -
noted, all e
e = —
o be Thermatu nE nn
Flberglass wih [rmy————— |
R-12 value
‘Garage R-20 Scale: 147 = 107 A2
Date: 07/242010
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miracles of science-



The SunRise Home
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The SunRise Home




= The SunRise Home
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The SunRise Home



















Welcome to the
2"d Solar Age




The Sun

is sending us 108,000,000,000,000,000,000 kWh

-more then 10,000 times the energy we need



Wind

22 TW 15 TW
5 (1,
Global
Solar Geothermal Consumptio
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Annual Seasonal Heat Storage.

The 3,170,064 gal hot water storage tank in
Friedrichshafen, Germany supplies up to 570
living units of the newly built area since 1996.



Solar Hot Water
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3 Solar Hot Water

Solar PV
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- Solar Hot Water

Flat Plate Collector Evacuated Tube Collector
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¥ Solar Hot Water
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~Micro Hybrid Energy System for the Arctic .‘

Seasonal Storage
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http://www.clker.com/clipart-13666.html







The SunRise Home

.\ 5,000 Gal Seasonal Storage Tank
" heated in the summer via solar heat.




5,000 Gal Seasonal Storage




Broecy g INTEGRAL Solar energy system e
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Drake Landing Solar Community
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Interesting Numbers...

USA |ndiaAustralia
1% 2007
Brazil_ '® \1%

g )~ Others Solar Hot Water

Israel
3%

Japan
4%

Turkey
6%

Installed Capacity (GWh,)

@ China

W European Union
@ Turkey

Japan

M Israel

Brazil

W USA

0 India

W Australia

M Other countries

European Unio

Data Source:
REN 21- Global Renewables Report



TOTAL PRIMARY ENERGY SUPPLY

World
Evolution from 1971 to 2008 of world total primary energy supply
by fuel (Mtoe|
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1973 and 2008 fuel shares of TPES
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New tools of the Trade
Solmetric SunEye ‘Blower door kit
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Air tightness is the cheapest and easiest

measure to ensure the longevity of the core

structure and conserve energy




0.6 ACH_50 made simple:

1. Design for a continuous air layer

2. Design fool proof air seal for windows
and doors

3. Minimize any penetrations

4. Pre-test, Re-test and own

the right tools for the job...



Windows and Doors are the weakest
links in the building Assembly!

No windows due to North.

We can overcome U-values with Thermal
shutters, but we depend on high SHGC

South facing glassing @ min. 60% SHGC

Passive Solar Gain is the only FREE energy!



Passiv Haus Windows for the Arctic

WE need — U-value of 0.072 with SHGC over 0.60



Windows — installed U-value :

innen: 20°C |-+

’ 12

aufien: -5°C 10
imneon: 20°C | "¢




Over insulated windows Frames

= huge increase in installed — U-value




Position of Windows in the wall

POOR: U,(installed) = 1.05 W/m2K
Psi-install = 0.039 W/m2K

U, = 0 83 wamng

BETTER: U, (installed) = 1.00 W/m2K
Psi-install = 0.023 W/m2K

Placing the window in the best
location within the wall cavity :
Horizontal direction

BEST: U, (installed) = 0.99 W/im2K
Psi-install = 0.02 W/m2K

En s £ 1 R E T o

I

Source: Protokollbund Nr. 37, Passive House Institute, Darmstadt, Nov. 2008



Pre-warming of Air supply
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We want light = not heat...



Cloth drying

NO! Conventional Dryer, vented outside.

Cold water supply

Heating element

Air inlet
for drying




Induction Cooktop




We need to re-learn the basics...

Efficien rey*\m design
b | Size matters
What do we
really need?
2ep.it-simple, stupid
The Sum of all its parts...

pal
Artic Entries make sense...
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U. S. First Purchaser's Crude Qil Price
100,00

A0.00 S

copyright oilnergy.com, 2003

a0.00 -

OO0 -

Energy Costs are a moving target

E0.00 S

20.00 S

HBBL

40.00 -

30.00 + data from Energy Information Agency

20000 S




Irue costs
Sl
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EFINSUIETIOn
Cumulative Cashflow of GreenHome and Super GreenHome Compared
to Standard 2x6 Construction

1
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— a3 16 -
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$150,000 - ~ s
e Super GraerHome b S S

Cumulative Cashflow - Mortgage and Fuel
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The Inside is the Outside
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Our health is priceless. ' ’
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