Life Cycle Environmental Assessment of Residential Buildings

Luis Ochoa, Chris Hendrickson, Scott Matthews, Fran McMichael, and Robert Ries

i i
:: :: Objective
RAW MATERIALS :: :: DEMOLITION LANDFILL
ACQUISITION || || Develop a model for life cycle environmental assessment of typical
:: oAGE :: residential buildings (built since the 50s) in selected U.S. regions
: || || Pittsburgh, Los Angeles, Miami, San Antonio, and New York
MANUFACTURING | | emodeling " ( J J )
| mprovement | | LCA Phases for Consider entire life cycle: Construction; Usage; Disposal
Heating - - . .
| Lightg | Residential Buildings Consider direct and indirect effects of all economic sectors involved
‘ ooling
CONSTRUCTION | Etc. :: ! Frame study within the ANSI/ISO 14040 “Environmental
! ! RECYCLING jN_(E)(';‘%%%gSTRUCT'ON Management Life Cycle Assessment, Principles and Framework”
| | Insure an interactive, customizable model
CONSTRUCTION PHASE | USAGE PHASE | DISPOSAL PHASE
| |

Sources & Tools

_ For Building Design: RSMeans Residential Cost Data
10 Main EIO-LCA Sectors Used

by the New Residential 1 Unit LCA Model Architecture
Structures, Nonfarm Sector

For Inventory Analysis: Economic Input-Output Life Cycle
Assessment (EIO-LCA)

For Energy Consumption: Home Energy Saver (Department of

En obClr Name 100 Pementage) Cmmuanye BUILDING DESIGN Energy)
b Ml PerEage For Maintenance Patterns: National Association of Home Builders
od00) Compensaton of employess B0 W M0 (NAHB)
0000 Other value aded ol T4 {149 EIO-LCA RESIDENTIAL HOME ENERGY
500000 el rade xcenteaing and g R B0 7 — LCA — SAVER _
00 e T L Inventory Analysis
Q0501 Miork 22 Bt fification of 4 and envi 2l emissi
T i 5694“/ ESULTS Quantification of resources consumed and environmental emissions
Q 6] , - 'J based on the EIO-LCA model
i 0
ol q?adymmedwmr?m g R Sl Sensitive to the geographical house location
S0400° Mscelangous plestcs proclce, ngc. AL I T T (1
Q020" pawmile and plnng mis, genere 10y 14 ol
' ' ' ' I
520300 Refieraton and heaing equipmen 1) I K XK lm pact Assessment and
Inventory Analysis Scope |nterpretati()n
|m pact ASSGSS m ent RESOURCES CONSUMED ENVIRONMENTAL EMISSIONS
i Used e et B Quantitative estimation for resources consumed and
'ii'ﬁ|||EF| |F|H|ﬁﬂ EEHEHHﬁHE |EﬁHEE| ||T EEHTE[S ectricit se azaraous Waste Generate . - .
LG RULE 5 WGEED WGF:PDE Energy Jsed Conventional Pollgtants in Air environmental emissions
Flechicty e 6] Wl TREDEOD | Snong 18 0% Oreﬁon ?;82 Egsz mf;zide) Sustainabllity index through multiattribute analysis
g Copper NO, (Nitrogen Dioxide) _ _
Eriay s M| dodes | 200900 {40000 bl {3 Bauxite VOC (Volatile Organic Compounds) Value functions weilg hted by user
s i - T ik T3 ] Uranium & Vanadium PM10 (Particulate Matter Less than
" TR T, T 5 ] |Fuels 10 microns in diameter) Benchmarks are defined by typical cases (grade = 5)
_F” .5 5 ' ' ' EI Ifﬂ_ Bituminous Coal GWP Global Warming Potential
H?:rﬁ::lﬂhste i '”r'"ht" LI il 0 Natural Gas CO2  Carbon Dioxide An increment of 10% in the computed value for a value
- m | £ m 4 " LPG NZS Nitrous Oxide function = A one grade decrement from “5”
Fri o Light Fuel Oll CFCs Chlorofluorocarbons
L ':m , ' Heavy Fuel Oil Weighted TRI (Weighted Toxic Release Inventory. Example:
Pallders b Air 1% Lhd al 1 01| | Fertilizers Method developed at CMU)
lokel Wt T Air Releases Benchmark = 1000
Potetl i mb| 3R 42010 1 0 Water Releases
et T it Land Releases Computed value = 1150
Rekase ertry | 10N I I 16 0 Underground Releases
Computed grade = 5+(1000-1150)*1/(0.1*1000)= 3.85
SN {0 GLOBAL | ENVIRONMENTIL ~ INDICATGR = b 4 Negative grades are possible
Value function grades are multiplied by their given weight (O
J to 100%)
 Eartinghe el GREEN H OM E ADVISOR Weighted grades are added up to obtain a global
Bor environmental indicator
| | 5 How Enwm"mentaly '"E“d‘}l 15 your home ? A higher value = higher sustainability
Z Expected variation =0 to 15
Select your Hearest location [ETur . Na— )
' Select number of stories  FETT mmmm—_ | Spreadsheet User :
A o Inrzerface Front Implementatlon
TRy Selectexteriorwalls i eearrame Page
' Entar the living area {5 BT d Spreadsheet: Data Repository and Interactive User Interface
i g I (Excel®)
REﬁllltﬁ g PlEﬂEE Help Possible upgrade to an on-line version
_ Hovr does this veork?
o | want to detail more my home |FYSRReTsAu— More information: Luis Ochoa: lao@andrew.cmu.edu

Institute for Complex Advanced Infrastructure

Engineered Systems Systems (AlS)

www.elolea.net




