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Overview

Part  One:  Background on Canadian Victory Garden

Part  Two:  Brainstorming Session-April 2015

Part Three: Recommendations 

Part Four:   Implementation-July/Aug 2016

Part Five:    Final Specifications
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Methodology
Organize a learning opportunity for  Energy systems with 
UOIT students and IEEE Toronto members by:

S Facilitated brainstorming session to set group knowledge 
and assess current energy needs with the end user input

S Analysis of best practices and appropriate solutions 
through a team approach 



Glenn McKnight, Project Coordinator

Technical Coordinator for  CVG 

Active in IEEE HTC since 2009, IEEE 
Toronto Sight Chairman

Member of the Northshore Amateur 
Radio Club



Joan Kerr, Executive Director

Founder of the  Foundation for  
Building Sustainable 
Communities
Canadian Victory Garden 



Robert T. Bell,
Sales Representative: Coldwell Banker 
2M Realty Brokerage

Owner Operator: Durham Metal 
Detectors

Member of the North Shore Amateur 
Radio Club



Miral Chachan 

-Graduate of  UOIT Engineering programme

-Coordinator, UOIT Engineering student 
volunteers for the Brainstorming session



Butch Shadwell, Technical Advisor
A senior member of the IEEE, he is active on the IE EE 
Energy Policy Committee and the IEEE Research Polic y 
Committee. 

In 2009 he was selected as the international chair of 
the IEEE Humanitarian Technology Challenge Ð
Reliable Electricity.

He has conducted sponsored research at Carnegie -
Mellon Robotics Institute and received over $1.5 
million in grants for his work in machine vision. 







Overview

! Facilitated session by Butch Shadwell to provide 

relevant background before site investigation

! Field trip, analysis, measurements, client interviews

! Decision to adapt conceptual off grid power source

! Division of group into small working teams allocated 
to specific task



Overview
gr

Issues to be addressed

! Climate control

! Lighting

! Water / Irrigation

! Community engagement 



Additional Requirements
-Energy Load calculations

-Battery losses

-Daylight hours

-Water requirements

-Aesthetics and security 

-Community involvement



Breakdown
Each group presented their findings addressing:

! Fan and exhausts

! Floodlight and LED lighting

! Pumps and allocated loads



Overview

Recommendations



Solar Shed 
Conceptual Design
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Earth Energy
Conceptual Design
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Expected Outcome
S Four season green-house

S Increased harvesting for food donations

S Document off-grid renewable energy source

S Solutions for water, temperature and lights 



Expected Outcome (Cont.)
S Shared results including system monitoring

S Model for replication

S Integrated learning experience

S Students real-life problem solving experience

S Mentor/facilitator inspired and motivated by students

S Planned future additional greenhouses on site
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https://www.flickr.com/photos/glennmc
knight/albums/72157671682998095
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Cell Type: Polycrystaline (A Class) 2) Voltage: 12 VDC 
3) Dimension: 50*28*1 in 4) Rated power (Pmax): 
100W (+/ - 3%) 5) Open Circuit Voltage (Voc): 22.54V 
6) Short Circuit Current (Isc): 5.64A 7) Max Power 
Voltage (Vmp): 18.72V 8) Max Power Current (Imp): 
5.35A 9) Solar Panel Grade: A 10) Nominal Operating  
Cett Temperature: -40 to +85C 11) Maximum System 
Voltage: 750VDC 12)
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Submersible installation and entirely waterproof. D C 12V 
Hot/Cooling Water Circulation pump Inlet/Outlet: 1/ 2" male 
thead Voltage: 12V DCMaximum Rated Current: 500MA Max 
Flow Rate: 6.5 L/Min Max Water Head: 3 metre Max sy stem 
pressure: 10Bar Max circulating water temperature: 100 ¡ C 
Low noise: 30db at 1 metre DC 24V Hot/Cooling Water  
Circulation pump Inlet/Outlet: 1/2" male thead Volt age: 24V 
DC Maximum Rated Current: 800MA Max Flow Rate: 10L/ Min 
Max Water Head: 5 metre Max system pressure: 10Bar Max 
circulating water temperature: 100 ¡ C Low noise: 30db at 1 
metre Package Content >81 x 12V or 24V Hot/Cooling Water 
Circulation pump
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Water Pump Demands
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Solar Shed Structure
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Solar  System
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Wiring
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Extra Stuff
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Greenhouse Controls 
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Monitoring System
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Challenge
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Point to Point Network
>[&IYPn ![NVWU
5GHz 300Mbps 13dBi Outdoor CPE, the 
CPE510 is dedicated to cost effective 
solutions for outdoor wireless networking 
applications.
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TP Link Installations
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Cost Benefit
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Goal 
>?.&(4%;")%(&(*#$%)%*#:&*2&)?.&*22&)?.&9+%$&9+..#?*5:.&
E+*$5(.:&:1%#9&).;E.+")5+.:H&>**&(*4$&%#&)?.&1%#).+&
;*#)?:&"#$&)**&?*)&%#&)?.&:5;;.+

>?.&9*"4&%:&+.$5(.&)?.&?.")&%#&;*#)?:&2+*;&M",&)*&3.E)&
"#$&%#(+.":.&)?.&?.")&2+*;&/()&)*&QE+%4&



N"+)?&&N#.+9,&>1*&&)+.#(?.:

] `&2..)&1%$.

] _V&2..)&4*#9

] WU&2..)&$..E

M"#%2*4$&;"$.&*2&&`&%#(?&['!&"#$&W&
%#(?&[*4,&E%E.&(*##.().$&)*9.)?.+&"#$&
1%)?&"&k&E%E.&(*##.().$&)*&)?.&
9+..#?*5:.&*#&6*)?&)?.&%#)"L.&r&
*5)24*1H&Y#)"L.&%:&:1%)(?"64.&
%#:%$.c*5):%$.&



C9'))3'H<.1&1)1(1"$5)1(1"$5))H%(#M'./7))1%3,)%&)K_) M11&)

1%3,)9#&,)%)F)#(3,)BD-))<#<1)3'((13&1/)9#&,))KSaA)#(3,)
B>+=)<#<17)71&)%&)%)/1<&,)'M)ASM&)

C,#7)/1<&,)#7)(13177%"5)&')3''.)&,1)#(3'H#($)%#")'- )
9,1()&,1)%HE#1(&)%#")&1H<1"%&4"1)#7)ZS)&')K\)M

64.&#<.1)<#<17)9#..)'MM1")#(3"1%71/)74"M%31)%"1%)&')
<"';#/1)#(3"1%71/)3'(;13&#'(N)
G'4"O)_e)H4MM#()M%(7)9#..)E1).'3%&1/)#()&,1)$"11(,'471)&')
<4..)%#")&,"'4$,)&,1)<#<17N)

C,1)&'&%.)%#"M.'9)#(&')&,1)$"11(,'471)9#..)E1)KK[)3MHN)

C,#7)9#..)%..'9)M'")&,1)3,%($#($)'M)&,1)1(&#"1);'.4 H1)'M)
%#")#()&,1)$"11(,'471)#()%<<"'f#H%&1.5)K[)H#(4&17N

N#.+9,&^.;"#$:&

7*5+&&_`&0*4)&;522%#&2"#:&*E.+").$&&
%#&E"+"44.4&*E.+")%#9&")&_UU&
;%44";E:]HU_&";E:

`&2"#:&$+"1:&_`&1")):

_fHf&";Ec?*5+:

^5+")%*#

^",&)%;.&?*5+:&&\H_&?*5+:

P%9?)&>%;.&?*5+:&&WeHf



BD-)B#<1aF)#(3,
jW`Hgg&."(?] WU&2..)&J&`

?))E@cc)%#,5+4H(*;c?*4\591

gU&$.9+..&.46*1:&"#$&("E:

B#<1aW&%#(?&
Y[Ns&&[*4,&1?%).&:)+%E.&I"#$:("E.&
E%E.
jWW ]̀TUU&2..)&J&_
?))E@cc)%#,5+4H(*;c?Je4`9K

-'((13&'"7

`U&(*##.()*+:&J&HfW&(.#):&."(?

G%(7

`] V&%#(?&;522%#&2"#:&&J&&j_`&."(?&

3(+..#%#9

0'71)-.%H<7

`U&&(4";E:&2*+&j`U



WHR.;*0.&$.6+%:&2+*;&:*5)?&:%$.&*2&\V&2**)&9+..#?*5:.

_H NJ("0").&2*+&)1*&] `&2..)&1%$.F&WU&2..)&$..E&J&_V&2..)&4*#9&;"#%2*4$:&

TH Q::.;64.&)?.&;"#%2*4$:&$+%44&"#$&)"E&_U&W&%#(?&(*##.()*+:&"#$&
(*##.().$&)*&W&%#(?&[*4,&E%E.:&)*&`&%#(?&['!&&E%E.:

`H Y#:)"44&k] E%E.:&%#)*&)?.&9+..#?*5:.&"#$&%#:)"44&2*5+&;522%#:&2"#:&"#$&
1%+.&)*&:1%)(?&"#$&)?.#&)*&6+."L.+&d&:*4"+&:?.$

VH>*)"4&&0*45;.&*2&)?.&9+..#?*5:.&%:&W\&6,&\V&6,&WU&2..)pW_F\VU&(56%(&
2..)&*2&"%+

eH >%$"4&"%+&(?"#9.&%#&_f&;%#5).:

\H >.;E.+")5+.&(?"#9.&)*&6.&;*#%)*+.$



Cost  Benefit  Analysis
Item

3*4"+&&3,:).;&

N"+)?&&N#.+9,&

M.:?&&P.)1*+L

Feature

[+*0%$%#9&4%9?)%#9F&(?"+9%#9&:)")%*#F&&E5;E%#9&1").+&
)*&9+..#?*5:.F&1").+&:E%9*)&

I*1.+&&:5;;.+&&).;E.+")5+.&%#&-+..#?*5:.&"#$&
%#(+.":.&";6%.#)&).;E.+")5+.&%#&1%#).+&

[+*0%$.&$")"&)+"#:2.+&*2&&9+..#?*5:.&).;E.+")5+.&
"#$&?5;%$%),F&!*;;5#%),&BY7Y&Y#).+#.)&"((.::&



Acknowledgements

We appreciate the financial support of the IEEE Power and Energy 
Society

The mentorship and guidance of Butch Shadwell
Mr. Robert Bell,
The volunteers from FBSC and UOIT engineering students



Contact
L.1(()63g(#$,&)))C13,(#3%.)))+1%/))

!UUU)C'"'(&')2#$,&)

$.1((NH3:(#$,&h#111N'"$

T'%()g1""))-'HH4(#&5)<%"&(1"

G'4(/%&#'()M'")?4#./#($)247&%#(%E.1)-'HH4(#&#17)iG? 2-j))
k'%(:1""hME73N'"$


