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Introduction:

This Life Cycle Assessment (LCA) analyzes the Cumulative
Energy Demand (CED), Global Warming Potential (GWP), and o0 4O O
Cost and Benefit of two scenarios for heating household water.
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Methods:

All life cycle impacts were normalized to the impact per function
unit (1 gallon of hot water) produced by the system for the duration
of 1ts expected 20 year lifetime. Impacts were assessed using
SimaPro software databases and then calculated in Excel.
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LCA EQUATIONS

Impact Assessment

1= impact of life stage |,
T = years of lifetime, and

Itotal onstructtor/ (T F )] [ peratwr/ (T F )] + [ end of Iife/ (T xF )] y
F = gallons hot water per year
Cost and Benefit: C. = cost of factor x
Scenario 1: (Hybrid Solar System) g = gallons of hot water
Ctotal - Csystem installation C [ natural gas W] - T, f -1 S _
W = 8consumed — Esolar produced
and
. T, = federal tax incentive
Scenario 2: (100% Natural Gas System)
Ctotal Csystem installation + C t [ natural gas g] TS ~ state tax incentive

Water Production Capacity:

G, = gallons hot water produced

G,=ExJxaxh+k+d+i

E = DNI kWh/m?/day
J = 3600 KJ/kWh

a = 4 m? aperture area

h = fraction (daylight hours/day)
k=4.2kg°C
d = 3.79 kg/gal

I = 43°C temperature increase
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Conclusions:

* Boston has the lowest CED per gallon of hot water.

Los Angeles has the lowest GWP per gallon of hot water.

Chicago has the highest CED and GWP per gallon of hot water.

* The Operation phase has the highest CED and GWP contributions.

The End Of Life phase has the lowest contributions to both.

X

* Phoenix 1s the only city in which the cost of the hybrid system is
less than the cost of the traditional system.

For all other cities, the costs of the two scenarios are comparable.
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Solar Irradiance:
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Construction Components -ration Compon nd of Life Componen |
Replace Tank Refill Thermal .
Flat plate collect t th . D 1
atprate c20 ¢t Water Tank (200 L) Suppor Other Anode & Element Fluid once Recycle 15posa
(4 m°) System Parts (Landfill)
every 4 years every year
Material Mass Material Mass Material  Mass Material Mass  Material Mass Material Mass Material Mass Material Mass
Galvanized Galvanized Plastic Propylene Galvanized Glass
steel 40 kg Steel 50 kg Steel S5kg Tube 3 kg Glass 8 kg Glycol 36.1 kg Steel 45 kg Fibre 6 kg
Solar glass 10 kg Glass 2 kg Total S5kg g}g:: 3 kg| Aluminum 6 kg Water 144.4 kg| Solar Glass 10 kg PI‘((;{);;I(C);IC 39 kg
Copper 35.83kg| Aluminum 1.5kg Total 6 kg| Magnesium 0.8 kg Total 180.5kg| Copper 35.83 kg| Water 156 kg
Glass Fibre 3 kg PUR 5kg Total 14.8 kg Aluminum 11.5kg PUR 5kg
.. Propylene Plastic
Aluminium 4 kg Glycol 1.9 kg Steel 50 kg Tube 3 kg
Propylene
Glycol 1 kg Water 7.6 kg Glass 10 kg Total 209 kg
Water 4 kg Magnesium 0.2 kg Magnesium 1 kg
Total  97.83 kg Total 68.2 kg Total 163.33 kg
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