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Collector Concepts

* |nvolute Collector
 Flat Plate Collector
 Bread Box Collector



Involute Collector

Involute Curve Animation

Courtesy of:
http://en.wikipedia.org/
wiki/Involute




Involute Collector Continued

* Involute shape allows for all the solar
radiation to be directed to absorber

Involute Curve Collector
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Design Drawings

Involute Curve Collector Design



Design Drawing Continued

* Design iIs made of cost effective materials

« Should be easily constructed with do it
yourself knowledge

* Insulated air trap improves efficiency



Design Functionality

Involute Curve Radiation Path

Solar
Ravs




Flat Plate Collector

Flat Plate Collector e Black pipes or flat
; background absorb
o o radiation
Top Plate,i’?’f”f — |
— * Possibly modular design

_ weme -~~~ e Active or passive
circulation

Bottoml Plate
Absorbing Sheet

Saleh Alsadiq



Design Variations

Flat Plate Collector Schematic

Glass cover

Hot water outlet
Casing

Glass wool insulation
Heat exchanger

Saleh Alsadiq
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Bread Box Collector

Bread-Box Design

« Large black water tank
* Tank sits inside a fully insulated box

* Dual pane glass sits on top to capture
solar radiation



Bread-Box Design

* Angled fins sit around three sides to
deflect more light into the collector

» \Water pipes run cold water in at the
bottom of the tank and hot water out of the
top



Bread Box Collector

Chris Heine
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Bread Box Collector Side View

Chris Heine

Bread Box Collector Top View

Double Glazing

Tan

Insulation

/

Hot Water Out

Cold Water In
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Circulation

Integration

Active Circulation
Passive Circulation
Bread Box Circulation



Integration Into Water Heater

Integration Pipe Schematic

« Operator can choose to circulate water through SWH before
Integration with home water heater or not at all.



Active Circulation

Active Circulation System
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 Pumps water at the most efficient rate to absorb the maximum
amount of sunlight.

Matt Beckham



Passive Circulation

Passive Circulation System
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« Thermosyphoning is used to circulate water

Matt Beckham 18



Bread Box Circulation

Bread Box Circulation System
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« City water pressure circulates water within collector as it is
used.

Austin Chott 19
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Timeline

Gantt Chart
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Name Begin date | End date September October Mowember Lecember January Februans March April
@ Research 9/2M13 10MEM2  —
@ Problem Formulation and Project Plan 9/24/13 10/8M13
@ Problem Formulation/Project Plan Presentation  10/8/13 10/9M3 »—]
@ |dentify Key Technologies and Approaches 101613 111513 [
@ Prepare Concept Generation and Selection 100913 10/28M13
@ Concept Generation and Selection Presentation 10/29M13 1002813 b 4
@ Engineering Analysis 1002913 111913
@ Engineering Analysis Presentation 11020013 11/2013 *
@ Prepare Proposal 11120013 121213 [
@ Submit Proposal 121313 121213 §
@ Build Components 120313 21314 I ——
@ Analyze Performance 121313 21714
@ Build Prototype 21an4 N4 [
@ Prototype Analysis 310114 41714 _
@ Presentation at P3 Expo 4118114 41814 +
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Conclusion

Involute collector shape utilizes high percentage of
collected light

Flat plate proven method of capture
Bread Box Is a simple, self contained system

Active circulation is an expensive with high
efficiency

Passive circulation Is a cheap circulation system
yet sacrifices efficiency

Involute, flat plate, and bread box collectors are
the best options

Team remains on set schedule
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