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Project Description

View South

San Francisco Peaks

e Cemex
— Mining pit on
Babbitt Ranches
— Pump 0.3
m3/min from
520 meters

Rincor/{CMex-y=
Pit 2
Z o= >

Courtesy: NASA

Nathan Heckathorne 3



Problem Statement

The Client requests a solution that will draw
water from 520 meters while maintaining the

current flow rate of 0.3 m3/min while reducing
overall cost.



Concept Generation

www.nrel.gov
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Concept Generation




Concept Generation
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www.evworld.com
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Capture
Solar
Wind
Geothermal

Bio-Mass

Back Up
Thermal
Electric

Water Storage

Concept Generation

Option 1 Option 2 Option 3
PV array Concentrator--Steam Concentrator--Sterling Engine
Wind Turbine Array of Turbines Vertical Axis
Vertical Loop Buried Loops
Wood Old Construction Materials Cellulose
Diesel Gas Turbines
Batteries
Status Quo Increase Capacity Dig Water Pit




Concept Refinement

Geothermal

— Lack of availability in Northern Arizona

Biomass

— Associated transportation cost
Battery Backup
— Insufficient to meet power demands

Natural Gas
— No readily available source



Evaluation Criteria

Cost S Power (kW)
Perfect 10 <100,000 >100
Excellent 9 <200,000 >90
Very Good 8 <300,000 >80
Good 7 <400,000 >70
Satisfactory 6 <500,000 >60
Adequate 5 <600,000 >50
Tolerable 4 <700,000 >40
Poor 3 <800,000 >30
Very Poor 2 <1,000,000 >20
Inadequate 1 <1,500,000 >10
Useless 0 >2,000,000 <10

Patrick Schimmelbauer 10



Decision Matrix

Solar (PV array) Wind (Turbine) Stirling engine

Raw Score | Value on Scale | Raw Score | Value on Scale |Raw Score | Value on Scale

Cost S 305000 7.9 380000 7.2 1100000 1.8
Power kW 50 5 50 5 50 5
Total 129 12.2 6.8
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Looking Forward

Alternative Storage
Energy
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Gantt Chart

Task Nama Duration Start Finish ‘mber 21 | October 11 Mowember 1 Mowember 21
| | 930 | 107 | 10ma | 1021 | 1028 | 1A | 11A1 | 11A8 | 1125 [ 12 |
Develop Initial Project Stratey 11 days  Sun9/3012  ‘Wed 10/1012
Meet with Contact 1 day?  Thu 1011412 Thu 10411412
ReportiPresentation 1 12 days Thu 10/4/12  Mon 10415412
Report 1 Due 0 days Mon 10154112 Mon 10/15/12
Presentation 1 Due 0 days Mon 1041512 Mon 10/15/12
Prepare Secondary Questior 2days  Fri10/1212  Sat 1011312
Meet Doug Stevens CEMEX 3 days? Wed 10/17/12 Fri 10/19/12
Meet Professor Acker 1 day?  Fri10M1212 Fri 10/12/12
Concept Generation 15 days?  Fri10/12012 Fri 10/26/12
Research 40 days?  Mon 10/1/12 Fri 11/9/12
ReportiPresentation 2 12 days  Mon 10/15/12 Fri 10726112
Report2 0 days Fri 10/26/12 Fri 10/26/12
Presentation 2 0 days Mon 10/22112  Mon 10/22412
Meet Bill Meyers 5 days? Mon 10/29/12 Fri 1172412
Meet Bill Cardasco 5 days? Mon 10/2912 Fri 114212
Meet Doug Stevens 5 days? Mon 10/2912 Fri 1152412
Meet Shaum Electric 5 days? Mon 10/2912 Fri 114212
Site Visit 5 days? Mon 10/29/12 Fri 11/212
Engineering Analysis 19 days?  Mon 10/22/12 Fri 11/9/12
ReportiPresentation 3 15 days?  Fri10/26M12 Fri 11/9/12
Report 3 Due 0 days Fri 11/9/12 Fri 11/9/12
Presentation 3 Due Odays  Mon 11/5/12 hlon 11/5/12
Meet with Clients & days? Mon 11/12/12 Fri 11/16/12
Final Design Review 22 days? Fri 11/4912 Fri 11/30A12
ReportiPresentation 4 19 days?  Mon 11112112 Fri 11/30M12
Report 4 Due 0 days Fri 11/30/12 Fri 11/30/12 & 11730
Presentation 4 Due Odays Mon 11/26/12  Mon 11/26/12 & 1126
Meet with Clients 5 days?  Mon 12/312 Fri 1277412
Progress |
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References

Doug Stevens — Cemex

Bill Cardasco — Babbitt Ranches
WWW.energy.ca.gov
www.lipower.org
www.usasolarwind.com
http://www.azgs.az.gov/geothermal
nau.edu



