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Towards Zero Energy Homes
£ (Six Case Studies) £
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2002 Cleveland, OH Eco-Village 2002 Cleveland, OH Eco-Village
Infill Town-Houses Infill Town-Houses
2400 sq. ft. @$80/sq. ft. Utilities = $75/month
with PV’s = $35/month
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2002 Cleveland, OH Eco-Village Enclosure Details
Infill Town-Houses
R-38 ceiling
Cleveland EcoVillage Townhouses R-19 24" o.c. walls with
£ Project Highlights (1666 sf House) Energy Performance o £ 1” XPS sheathing
o tu/ o
Q Building Enclosure R-19 246 24 oc + R-5 wals Heating 3yﬂ'6 Q R-10 basement walls
3 R-38 vented attic Cooling 54 3 . .
5 Low E windows (U-0.36, SHGC-0.45) Hot water 214 5 R-8 slab insulation
° R-10: 2" XPS on basement wals Light/App! nie ° Double glazed low e
[ R-82" EPS under enlire siab Sub-otal 554 ] :
2 BSC BA Afrihtness (2.5 ns/100 sf) — ] o windows
5 Solar PV Collection 135 5 (U=0.36, SHGC=0.45)
= Mechanical 90%+ AFUE Sealed-Combustion Furnace = .
,;ﬂ 12 SEER Air Conditioner Split System [Total Predicted Use 519 5 2.5 sq in leakage area
9 0,59 EF Power-Direct Vent Water Heater 9 per 100 sf envelope
; Fan cycler ventiaton system MEC 95 Predited Use 1308 ;
¥ Savngs vs
Solar Site Collection 3.8 kW Peak PV system IMEC 95 60%
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2002 Cleveland, OH Eco-Village 2002 Cleveland, OH Eco-Village
Infill Town-Houses Infill Town-Houses

2002 Cleveland, OH Eco-Village 2002 Cleveland, OH Eco-Village
Infill Town-Houses Infill Town-Houses
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2002 Cleveland, OH Eco-Village

Infill Town-Houses Utility Bill Analysis

20 units in development
Gas & electric bills for 11 units

Mix of four different floor plans; end and middle
units

Each unit ~1600 sf (above grade only)
Mix of basement & slab on grade units

www.BuildingScience.com
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Homeowner patterns matter! As do photovoltaics...
2000 500 2000 500
. Onl)l/ thcle hc(;meowner controls | Monthly net metering
£ ug loads £
8 1500 { s, plug 0 S 1500 3.8 KW PV system 400
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2006 Aspen, Colorado Burlingame Ranch
1000 sq. ft. @ $150/sq. ft. Utilities = $50/month
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Four units: One 1 bedroom + one 2 bedroom + two 3 three bedroom
e s =5,500 sq. ft.
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Building F(1) Benchmark

Building F(1) Prototype

=036, SHGC=0.32 £
Ifitration | 5.7 sq in eakage arca per 100 sf envelope area | 2.5 5q in leakage area per 100 sf envelope area @
046 AcH 00 cH g
Heat ‘Central boiler system, 80% eff ‘Central boiler system, 907% eficiency 3
120 st o, 260 gpd 1921 sl panelwl 250 galln tank H
120°F set point, 195 gpd 9

hting | 067 ncandescen, 14% foorescent 0% ncandescen, 0% foorscent
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Building America Benchmark|
2005
solar orientation
neutral
siab-on-grade,
R slab-edge
insulation
246 std raming
walls R16
celing R-36
Vinyi frame windows
doudle-pane low-e
U=0.35, SHGC=0.32
18% glazing ratio
Infitration at SLA=0.00057

Ducts in vented attc:
15% duct leakage

80% AFUE gas boiler
160 cim continuous
veniiation, no

heat recovery

gas hot water heater
EF=054, no solar system

14% fluorescent
lighting

standard applances:

Red numbers indicate overall improvement
mental improvement

Blue numbers indicate

v o T
1 ’
Frontfocs west No ducts
i i
™ o T

2
Windows as designed
12% glazing rato

8
Hot water heater
EF=066

v

[iE 07%

3
Ar sealing o BA target

£ 29%

Fluorescent ighting
80% of fixtures

T

v

6% T

.
Wallinsulation to R-24.5
35" high density foam

a2 3%

10
Energy Star appliances

!

6% 1%

5
Siab-edge insulation
o

,‘, 5%

"
‘Solar DHW system

2 5a%

6
Condensing boller
092 AFUE

3%
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Burlingame Building F1 Parametric Study

= Applances & Piug Loads

Lighting [ ]
1 Hot Water
m Coolng —
1 Heating

Burlingame Ranch
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Burlingame Ranch
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Monthly electricity use for individual units, graphed in increasing
order to protect the privacy of the occupants.
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ELA (in)) | EqLA (n) | As-Built Target
Surface
(4 Pa) (10 Pa) | EqLA/100 fe* | EqQLA/100 f¢*
£ Unit 101 to Outside 324 609 15 <25
§ Unit 101 1o Unit 102 151 284
-{Ej Unit 102 to Outside 131 246 08 <23
'g, Unit 102 to Unit 103 13.6% 2567
5 Unit 103 to Outside 253 76 20 s
l-'a Unit 103 to Unit 104 38 71
E Unit 104 to Mechanical Room 21 39
Unit 104 to Outside 321 60.4 1.4 <2.5
S scics
oo
Actual Measured Savings
Estimated Annual Source Energy  Percent of Percent of
Benchmark Prototype End-Use Total
g End Use (MBtu/yr) (MBtu/yr) (MBtu/yr) (MBtu/yr)
§ Space Heating 623 324 48% 30%
§ Space Cooling 2 2 0% 0%
‘Z’, DHW 90 44 51% 5%
§ Lighting 80 32 60% 5%
2 Appliances + MELs 186 158 15% 3%
E OA Ventilation 8 19 -138% -1%
Total Usage 989 580 41% 41%
Site Generation 0 0

Net Energy Use 989 580

41%
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