


ID Task Name Duration Start Finish

1 OSPS Energy Retrofit Project 132 daysThu Mar 04 Fri Sep 03
2 Pre-Construction Phase 62 days Thu Mar 04 Fri May 28
3 Notice to proceed 0 days Thu Mar 04 Thu Mar 04
4 Sign Contract 1 day Thu Mar 04 Thu Mar 04
5 Pre Construction Meeting 1 day Fri Mar 05 Fri Mar 05
6 Prepare project schedule 1 wk Mon Mar 08 Fri Mar 12
7 Detailed design by Engineer for 

solar and lighting
2 wks Mon Mar 15 Fri Mar 26

8 Obtain Permits 4 wks Mon Mar 29 Fri Apr 23
9 Contractor bids and award 4 wks Mon Apr 26 Fri May 21
10 Shop drawing review 5 days Mon May 24 Fri May 28
11 Construction Phase 65 days Mon May 31 Fri Aug 27
12 Solar PV installation 50 days Mon Jun 21 Fri Aug 27
13 Material procurement 10 days Mon Jun 21 Fri Jul 02
14 Delivery and hoisting 1 day Sat Jul 03 Sat Jul 03
15 Start of construction 0 days Mon Jul 05 Mon Jul 05
16 Racking and Module installation 36 days Mon Jul 05 Mon Aug 23
17 Wiring and installation of 

Inverter and combiner box
2 days Tue Aug 24 Wed Aug 

25
18 Testing and approval 2 days Thu Aug 26 Fri Aug 27
19 Lighting Retrofit 64 days Mon May 31 Thu Aug 26
20 Lighting procurement 8 days Mon May 31 Wed Jun 09
21 Site work begins 0 days Thu Jun 10 Thu Jun 10
22 LED Replacement 50 days Wed Jun 09 Wed Aug 18
23 Light shelf installation 3 days Mon Jul 12 Wed Jul 14
24 Dimmer switch installation 4 days Thu Aug 19 Wed Aug 25
25 Commisioning and testing 1 day Thu Aug 26 Thu Aug 26
26 BEP Retrofit 21 days Wed Jun 23 Wed Jul 21
27 Window Retrofit 21 days Wed Jun 23 Wed Jul 21
28 Window Procurement 5 days Wed Jun 23 Tue Jun 29
29 Site work begins 0 days Thu Jul 01 Thu Jul 01
30 Window replacement - all 

rooms except daycare 
6 days Thu Jul 01 Thu Jul 08

31 Window replacement in 
daycare rooms

2 days Sat Jul 10 Sun Jul 11

32 Thermaliner Curtain installation5 days Thu Jul 15 Wed Jul 21
33 HVAC Retrofit 19 days Wed Jun 23 Sun Jul 18
34 Material Procurement 8 days Wed Jun 23 Fri Jul 02
35 Site work begins 0 days Sat Jul 03 Sat Jul 03
36 AC/Fan Unit installation 5 days Sat Jul 03 Sat Jul 17
37 Electric boiler installation 2 days Sat Jul 03 Sun Jul 04
38 Electric water heater installation2 days Sat Jul 03 Sun Jul 04
39 Testing 1 day Sun Jul 18 Sun Jul 18
40 Project Closeout 5 days Mon Aug 30 Fri Sep 03
41 Punchlist 1 day Mon Aug 30 Mon Aug 30
42 Final inspection and testing 2 days Tue Aug 31 Wed Sep 01
43 Final Acceptance 0 days Wed Sep 01 Wed Sep 01
44 Post Construction Cleanup and 

Demobilization
1 day Thu Sep 02 Thu Sep 02

45 Project Completion 0 days Fri Sep 03 Fri Sep 03
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5.4 Cash Flow Plan 

Orde Street Public School is a public school so external financing/sponsorship is important to the viability of the project. 

A combination of incentives, rebates and loans have been considered as avenues for project funding; regular operations 

are covered in the school's budget. Energy Star's Cash Flow Opportunity Calculator is used to determine the payback 

period, assess financing options, and determine the net present value of the retrofit project. 

5.4.1 Incentives and Rebates   

The OSPS energy retrofit project is eligible for numerous incentives provided by Save On Energy and Ontario’s energy 

distribution company, Union Gas (Enbridge) [76][77]. A total of $166,582.22 CAD is available within the first year of the 

project’s completion, summarized below in Table 7.  

Table 7 Incentives available to the TDSB to finance the proposal 

Incentive Name Amount Total Amount Eligible (CAD) 

Save On Energy Retrofit 

Program 

$0.05/kWh lighting saved 

$0.1/kWh other measures 
$108,545.02 

Union Gas RunSmart 

Building Optimization 

Incentive 

$0.3/m3 $32,295.40 

Union Gas Equipment & 

Process Optimization 
$0.2/m3 $25,741.80 

TOTAL  $166,582.22 

In addition to this, NLS recommends that OSPS collaborates with the TDSB to re-establish the SSLP Solar Panel Project 

recently completed in 2018 [78]. This program would cover 100% of solar panel material and installation costs, using the 

revenue generated from this project to fund further roof replacements for TDSB schools.  

5.4.2 Loans  

The Toronto District School Board’s annual financial reports are made available to the public and were accessed to aid in 

financial planning for this project [79]. All $83,103 CAD of the budget is allocated for and will not be available to fund 

the energy retrofit project [79][80]. NLS has selected the City of Toronto’s Energy Retrofit Loan to finance all parts of the 

project not covered by incentives or the renewed solar program [81]. This amounts to $132,453 CAD of the total cost. 

Annual savings from building energy and lighting improvements should be used to pay back the loan. 

5.4.3 Financial Analysis 

The cash flow analysis was performed using a total project cost of $442,217 CAD and potential annual energy savings of 

$126,842 CAD. These potential savings do not include solar savings. The assumption is made that, if the SSLP Project is 

rebooted those savings will go to the afore mentioned TDSB roof replacements.  
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Parameters included are: 

• Incentives amounting to $166,582 CAD total. 

• Interest rate of 2.45% for all loan coverage 

(Canada’s current prime rate, as of March 2020) 

[82].  

• 2.4% increase in project cost due to labor and 

material escalation from Statistics Canada [83]. 

• Annual projected increase in energy cost by 8% 

[84] 

Two options are compared for their cash flow potential in 

Figure 25. Option A (Fast Track Financing) represents 

financing the project immediately, while Option B 

represents delaying by a year to potentially accrue project 

funding in the school budget. The net present value of Option A and B are +$114,511 CAD and -$307,194 CAD, 

respectively. Option B decreases interest payments but loses potential savings in the waiting period. Option A generates 

$421,705.31 CAD more cash, this makes it the better financing decision. The total project breakeven point is estimated to 

occur at 4 years, 2 months with option A. 

6 Outreach 

This section describes NLS’s energy awareness campaign at OSPS, which the team adjusted to account for the COVID-19 

pandemic. Additionally, it discusses NLS’s other efforts to raise awareness of the Green Energy Challenge project, 

including blog posts, recruitment activities, and case competitions. 

6.1 Energy Awareness Campaign and Volunteering at OSPS 

Due to COVID-19, NLS transitioned its initial campaign and volunteering plan to online education through lessons 

accompanied by videos, handouts, interactive activities, blog posts, resources for further readings, and a game. The goal 

was to raise awareness of energy sources and basic building knowledge related to sustainability and environmental 

stewardship. The team prepared lessons for elementary and intermediate level students with the following themes: energy, 

building materials, and the relation between indoor space and human wellbeing. Each lesson involved careful planning 

and considerable work; with each member taking on responsibility for brainstorming content, making PowerPoint slides, 

narrating, and editing. The volunteering log with the work breakdown can be found in Appendix D – Volunteering Log. 

6.1.1 Description of Lessons 

NLS understands the importance of continuing education despite physical distancing guidelines. The video lessons 

encouraged close engagement with green building education. The team made each video interesting by using a wide range 

of visuals and animations. The videos for each lesson theme can be found on the CECA website, under GEC Community 

Engagement, as shown in Figure 26. 

For the first theme of energy, the elementary level lesson defined the concept of energy with everyday examples and 

identified renewable versus nonrenewable sources. The students were then guided through simple activities to test their 

knowledge, including a word search, energy appliances coloring sheet, and an energy Pictionary game. For the 

intermediate level, the lesson explained the relation between energy and electricity with an animation to discuss the 

principle behind each energy source as well as their advantages and disadvantages. Their activity was an energy audit, in 

Figure 25 Cost of Delay and Cash Flow Analysis 

http://cecauoft.com/community-engagement-2020/
http://cecauoft.com/community-engagement-2020/
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which students were to calculate the usage of household appliances 

to find out which sources consume the most electricity when plugged 

in at night. At the end of both lessons, students were given practical 

steps to expand their learning and do their part to save energy. 

The second theme of building materials highlighted the importance 

of life cycle assessment and ways to evaluate the environmental 

impacts and cost of materials. For the elementary level, students 

were introduced to how wood, brick, glass, and steel for different 

components of a house are manufactured. In addition to a Pictionary 

game, the students applied their new knowledge through a craft 

activity and a word puzzle relating to different types of buildings. 

Meanwhile, the intermediate level looked at material selection based 

on aesthetics, structure, thermal/moisture control, and air barriers. These students were asked to conduct two life cycle 

assessments for paper and a self-chosen object through a traditional production/consumption circle to draw 

recommendations on waste produced and describe necessary steps to convert to a zero-waste cycle. 

The final set of lessons were inspired by the COVID-19 situation, focusing on how the indoor environment impacts 

physical and mental health. For both lessons, the team emphasized the interconnectedness of building design on human 

wellbeing regarding air quality, thermal comfort, and workspace. In particular, the intermediate level introduced and 

compared the WELL and LEED rating system. Both lessons ended with tips for students to maintain a healthy mind and 

body in indoor environments. For example, the elementary students were given a mindful bingo activity to try during 

quarantine to practice self-care and stay connected socially with family members, friends, and the local community. The 

intermediate students were encouraged to better understand and address their various states of mind throughout the day. 

For instance, under the “not motivated” state, there are some tips for making goals that are positive, visualized, exciting, 

and measurable and reduce procrastination. 

Since this was a remote form of volunteering, it was difficult for NLS to obtain an exact number of students who engaged 

with the lessons. OSPS was able to provide the lesson material to three different teachers. Assuming each teacher has a 

class of 25, NLS estimates that about 75 students ranging from kindergarten to grade 8 received and learned from the 

material. The teachers provided NLS with feedback, such as making minor changes to the material format for the next set 

of lessons, which allowed the team to make the material easier to understand and improve the learning experience for the 

students.    

6.1.2 Blog Posts 

To showcase this Green Energy Challenge project to a larger audience, NLS continued to update their blog at 

http://cecauoft.com/blog/. These blog posts focused on the energy awareness lesson themes described above, with some 

posts on what each sub-team was accomplishing for this project. This allowed the team to extend their lesson plans with 

additional educational resources and to provide insight for audiences of all levels who want to learn more about 

sustainable building topics. For instance, the Wellness blog post extended the indoor space in lesson context to aesthetics 

in interior design. It also included new aspects, such as providing short videos to explain daylighting effects and air 

pollution issues in Canada. 

Figure 26 Online Lesson Videos 

http://cecauoft.com/blog/
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6.1.3 Web Game – “Power Dilemma” 

NLS has prototyped a game for students, as illustrated in Figure 

27, to further boost their interest. Created in Javascript using the 

Phaser game engine, and named “Power Dilemma”, the game 

highlights the importance of saving power and building green. 

The user plays as the assistant to the monarch of a small country. 

The task is to construct the monarch’s castle according to their 

needs, while balancing energy use and budget. While playing 

interior designer for the monarch, the user must also decide the 

energy mix for the country. They must be careful, as too much 

pollution could lead to an uprising! The game challenges users 

to consider the effects of pollution and the importance of 

sustainability. It is currently playable at 

http://cecauoft.com/power-dilemma. 

6.1.4 Letter from OSPS 

 

Figure 27 Prototype of “Power Dilemma” 

http://cecauoft.com/power-dilemma
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6.2 Other Efforts to Increase Awareness of the Green Energy Challenge 

6.2.1 Gemini House Tour 

NLS hosted its third annual tour of the Gemini House in October 2019 to provide an opportunity for the student 

community to learn about real-world applications of sustainable building retrofits. The Gemini House is a collaborative 

project between the University of Toronto and Ryerson University. It is a Victorian house in Toronto that was first 

constructed in the 1870's and began its transition into a low-energy, high-performance residence in 2013. Two tours, led 

by Professor Kim Pressnail of the University’s Department of Civil & Mineral Engineering, provided students with 

insight into practical strategies used to cut down building energy usage. The tours engaged 10 students and allowed NLS 

to promote their student competitions and initiatives at the University. 

6.2.2 Green Energy Challenge Workshops 

NLS hosted a series of workshops for the four technical sub-teams of the Green Energy Challenge in the fall semester of 

2019 to improve recruiting efforts and the student experience in the competition. The series began with the building 

energy performance workshop on building envelope designs that reduce energy usage in a facility. After learning some 

concepts of wall features, students were challenged to improve wall sections or create their own to suit conditions while 

optimizing materials. The series continued with the solar workshop, in which NLS collaborated with the University of 

Toronto Sustainability Office to organize a tour of the solar panel system at the University’s Exam Centre. The students 

were excited to learn about how a solar panel system functions and how this system allows the facility to significantly 

offset daily electricity use. Next, the project management workshop challenged students to create a Gantt chart project 

schedule with a financing plan for a fictional energy retrofits project. Finally, the series ended with the lighting workshop, 

in which students did a short lighting audit in the University’s Goldcorp Mining Innovation Suite to illustrate lighting 

intensity in this studio space. 

Through these workshops, NLS spread awareness of the Green Energy Challenge within different engineering disciplines 

as well as mathematics and architecture. This resulted in an effective recruitment process, in which members chose how 

they would like to contribute to the Green Energy Challenge in a manner that aligned with their passions and skills to keep 

them motivated. Also, each workshop provided new students with fundamental knowledge that ended up being quite 

useful as they prepared the competition proposal in their sub-teams. 

6.3 Local NECA/CECA Chapter Interactions 

NLS hosted the third annual Sustainable Building Design Case 

Competition in January 2020 to further increase our presence at 

the University of Toronto. NLS provided a competition 

package with information on energy use, lighting, plug loads, 

and HVAC from one of the community service facilities we 

worked with for a past GEC. With this, NLS challenged student 

teams to prepare and present a short proposal to a panel of 

industry judges with innovative strategies that would help the 

facility reduce 60% of its energy usage while spreading 

awareness of energy efficient buildings. 

The case competition itself included participation from two 

student teams as well as five judges, as shown in Figure 28. 

Figure 28 Participants and Judges of the Third Annual 

Sustainable Building Design Case Competition 
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Judges included University of Toronto Professor Brenda McCabe (faculty advisor); University of Toronto Professor Ian 

Sinclair; Greg Peniuk (IESO, also CECA U of T alumni); and Gregg Whitty (CECA).  

The competition was a great success and provided students with an opportunity to explore their passions in sustainable 

building design and familiarize themselves with local industry leaders. The competition was featured in the Daily 

Commercial News (DCN) by Construct Connect, based on Eastern Canada’s construction industry. The full article can be 

found at: https://canada.constructconnect.com/app/uploads/2019/03/2020-03-mechanical-electrical-contracting.pdf. 

6.4 Letter from Campus and Local Media Engagement 

NLS collaborated with the University of Toronto’s Civil and Mineral Engineering Department to publish a June 

newsletter item showcasing the Green Energy Challenge project this year. The full article can be found at 

https://civmin.utoronto.ca/amid-a-pandemic-u-of-t-engineering-design-team-pushes-ahead-on-energy-retrofit-project/. 

 

 

  

https://canada.constructconnect.com/app/uploads/2019/03/2020-03-mechanical-electrical-contracting.pdf
https://civmin.utoronto.ca/amid-a-pandemic-u-of-t-engineering-design-team-pushes-ahead-on-energy-retrofit-project/
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Room 

Existing 

Lamp 

Type  

Current 

Lamp unit 

price 

Current 

wattage 

Lux 

reading  

Recommended 

LED Wattage  

Lux or 

Luminance  

LED Unit 

Price  

Wattage 

Savings 

Hours of 

Operation 

per week 

Electricity 

cost 

($/kWh) 

# of Bulbs 
Savings per 

Year ($) 

Total Price of 

LED Units 

Electricity 

Savings 

(kWh/yr) 

1st floor - secondary hallway T12 $5.50 40 487 16 2000 $10.00 24 70 $0.13 24 $204.42 $240.00 1572480 

1st floor - secondary hallway 

mezzanine 
CFL $5.65 13  12 940 $3.50 1 70  3 $1.06 $10.50 8190 

1st floor - EXIT sign at 

Secondary hallway 
CFL $5.65 13 179 12 940 $3.50 1 70  1 $0.35 $3.50 2730 

1st floor - Main hallway CFL $5.65 13 97 12 940 $3.50 1 70  12 $1.42 $42.00 10920 

1st floor - VP office T12 $5.50 40  16 2000 $10.00 24 52  8 $50.62 $80.00 389376 

1st floor - Kindergarten room 1A CFL $5.65 13 420 12 940 $3.50 1 56  23 $6.53 $80.50 50232 

1st floor - kindergarten room 1B CFL $5.65 13 420 12 940 $3.50 1 56  24 $6.81 $84.00 52416 

1st floor CT T12 $5.50 40 82 16 2000 $10.00 24 26  4 $6.33 $40.00 48672 

3rd floor - room 20 T12 $5.50 40 390 16 2000 $10.00 24 52  24 $151.86 $240.00 1168128 

3rd floor - room 24 T12 $5.50 40 268 16 2000 $10.00 24 52  10 $63.27 $100.00 486720 

3rd floor - room 19 T12 $5.50 40 990 16 2000 $10.00 24 52  22 $132.87 $220.00 1022112 

2nd floor - room 10 T12 $5.50 40 606 16 2000 $10.00 24 52  22 $139.20 $220.00 1070784 

2nd floor - room 17 T12 $5.50 40 97 16 2000 $10.00 24 52  26 $107.57 $260.00 827424 

2nd floor - secondary hallway T12 $5.50 40 245 16 2000 $10.00 24 70  16 $136.28 $160.00 1048320 

south stairwell - 1st floor T12 $5.50 40 128 16 2000 $10.00 24 70  8 $51.11 $80.00 393120 

South stairwell - 2nd floor T12 $5.50 40 354 16 2000 $10.00 24 70  9 $76.66 $90.00 589680 

South stairwell - 3rd floor  T12 $5.50 40 2353 16 2000 $10.00 24 70  6 $51.11 $60.00 393120 

south stairwell - basement  T12 $5.50 40 717 16 2000 $10.00 24 70  4 $34.07 $40.00 262080 

2nd floor - men's washroom T12 $5.50 40  16 2000 $10.00 24 84  2 $10.22 $20.00 78624 

2nd floor - women's washroom T12 $5.50 40  16 2000 $10.00 24 84  2 $20.44 $20.00 157248 

2nd floor - Nurse's office T12 $5.50 40 1056 16 2000 $10.00 24 52  5 $31.64 $50.00 243360 

3rd floor - room 23B T12 $5.50 40  16 2000 $10.00 24 52  29 $145.53 $290.00 1119456 

3rd floor - room 18 T8 $5.50 32 990 16 2000 $10.00 16 52  22 $92.80 $220.00 713856 

1st floor - room 3 (child care) T12 $5.50 40 281 16 2000 $10.00 24 56  46 $279.38 $460.00 2149056 

1st floor - office annex/waiting 

area 
T12 $5.50 40 658 16 2000 $10.00 24 52  22 $139.20 $220.00 1070784 

3rd floor - hallway T12 $5.50 40 215 16 2000 $10.00 24 70  8 $68.14 $80.00 524160 

3rd floor - girls' washroom T12 $5.50 40  16 2000 $10.00 24 84  6 $61.33 $60.00 471744 

1st floor - room 5 (Kindergarten) T12 $5.50 40 573 16 2000 $10.00 24 52  48 $196.15 $480.00 1508832 

1st floor - room 2 (day care)  T12 $5.50 40 1450 16 2000 $10.00 24 56  50 $306.63 $500.00 2358720 

1st floor - room 6 (kindergarten)  T12 $5.50 40 823 16 2000 $10.00 24 52  44 $189.82 $440.00 1460160 
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1st floor - room 7 (kindergarten)  T12 $5.50 40 683 16 2000 $10.00 24 52  44 $240.44 $440.00 1849536 

1st floor - room 8 (kindergarten) T12 $5.50 40 323 16 2000 $10.00 24 52  44 $208.80 $440.00 1606176 

1st floor - room 8 's washroom CFL $5.65 13 1000 12 940 $3.50 1 52  2 $0.53 $7.00 4056 

1st floor - entrace 2 staircase T12 $5.50 40 354 16 2000 $10.00 24 52  8 $50.62 $80.00 389376 

1.5 floor - entrance 2 staircase T12 $5.50 40 107 16 2000 $10.00 24 52  4 $25.31 $40.00 194688 

2nd floor - entrance 2 staircase T12 $5.50 40 1153 16 2000 $10.00 24 52  6 $37.96 $60.00 292032 

2nd floor - room 15 (classroom) T12 $5.50 40 548 16 2000 $10.00 24 52  44 $246.77 $440.00 1898208 

2nd floor - room 12 (classroom) T12 $5.50 40 318 16 2000 $10.00 24 52  44 $278.40 $440.00 2141568 

2nd floor - library T12 $5.50 40 247 16 2000 $10.00 24 84  120 $899.46 $1,200.00 6918912 

2nd floor - hallway T12 $5.50 40 95 16 2000 $10.00 24 70  16 -$93.69 $160.00 -720720 

basement - entrance 2 staircase T12 $5.50 40 107 16 2000 $10.00 24 10  4 $4.87 $40.00 37440 

basement - room 28 (daycare) T12 $5.50 40 625 16 2000 $10.00 24 56  24 $149.91 $240.00 1153152 

basement - room 25 (child care) T12 $5.50 40 725 16 2000 $10.00 24 56  28 $129.47 $280.00 995904 

basement - room 26 (child care) T12 $5.50 40 744 16 2000 $10.00 24 56  8 $54.51 $80.00 419328 

basement - room 27 (child care)  T12 $5.50 40 1056 16 2000 $10.00 24 56  38 $231.68 $380.00 1782144 

basement - room 28 (child care 

office)  
T12 $5.50 40 625 16 2000 $10.00 24 56  24 $149.91 $240.00 1153152 

basement - room 28 (kitchen)  T12 $5.50 40 400 16 2000 $10.00 24 26  8 $25.31 $80.00 194688 

basement - room 28 (office)  T12 $5.50 40 281 16 2000 $10.00 24 56  32 $190.79 $320.00 1467648 

basement - girls washroom T12 $5.50 40 838 16 2000 $10.00 24 84  16 $163.54 $160.00 1257984 

basement - boys washroom T12 $5.50 40 534 16 2000 $10.00 24 84  14 $143.10 $140.00 1100736 

basement - hallway (close to 

stairs 2) 
T12 $5.50 40 107 16 2000 $10.00 24 70  8 $68.14 $80.00 524160 

basement - hallway (close to 

dressing rooms) 
T12 $5.50 40 959 16 2000 $10.00 24 70  6 $51.11 $60.00 393120 

basement - hallway (close to 

stairs 1) 
T12 $5.50 40 717 16 2000 $10.00 24 70  4 $34.07 $40.00 262080 

basement - caretaker office T12 $5.50 40 570 16 2000 $10.00 24 52  2 $12.65 $20.00 97344 

basement - caretaker lunchroom T12 $5.50 40 1150 16 2000 $10.00 24 26  8 $25.31 $80.00 194688 

           TOTAL $6,091.79 $10,437.50 46859.90 

           
Payback 

period 

(yrs): 

1.71   
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10 Appendix C – Product Data Sheets for Technical Analysis 3 

PV Panels Comparison 
Unit Cost 

(USD) 
Power (W) Type Weight Dimension 

Efficiency 

(%) 

Astronergy CHSM6612P/HV-345 

Silver Poly Solar Panel 
242 345 Poly 

21.9 kg / 

48.28 lbs. 
77.17 × 39.06 × 1.57 in 18.00 

Canadian Solar KuBlack CS3K-

300MS 300W 
202 300 Mono 

18.5 kg 

(40.8 lbs.) 

1675 X 992 X 35 mm 

(65.9 X 39.1 X 1.38 in) 
18.05 

Canadian Solar HiDM CS1H-

330MS 330W 
250 330 Mono 

19.2 kg 

(42.3 lbs.) 

1700 ˣ992 ˣ35 mm (66.9 

ˣ39.1 ˣ1.38 in) 
19.57 

Canadian Solar HiDM CS1H-

320MS 320W 
214 320 Mono 

19.2 kg 

(42.3 lbs.) 

1700 ˣ992 ˣ35 mm (66.9 

ˣ39.1 ˣ1.38 in) 
18.98 

SILFAB SIL-310W MONO 

SOLAR PANEL PALLET (QTY. 

26) 

4895 for 26 310 Mono 41.89 lbs. 
66.93 x 39.37 x 1.50 

inches 
18.20 

 

Inverter Comparison Type 
Unit Cost 

(USD) 

Efficiency 

(%) 

Output 

Power (W) 

Output 

Voltage (AC) 
Quantity 

SMA Sunny TriPower 12000TL-

US-10 
String 2375 98.20 12000 120V 14 

SMA Sunny TriPower 15000TL-

US-10 
String N/A 98.20 15000 120V 12 

SMA Sunny TriPower 20000TL-

US-10 
String 4377 98.50 20000 120V 9 
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