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# Page Proposal Requested 

    Architecture   

1 1 Architecture Proposal $12,000.00 

  Civil and Enviromental   

2 2 Civil Fourth Year Room Equipment $860.00 

3 3 Survey Level and Tripods $4,264.10 

4 4 Repair and Calibration of Direct Shear Machine $1,026.00 

5 5 Dionex 1100 Ion Chromatograph $38,727.00 

  Electrical and Computer   

6 6 ECE Laboratory Monitor Upgrade $4,200.00 

7 7 ECE Lab Computer CPU Upgrade $2,730.00 

8 8 ECE Nexus Computer Upgrade $4,750.00 

9 9 ECE Lab Equipment for Circuits and Devices Courses $10,000.00 

10 10 Simulation Package for Power Electronic Circuits $11,700.00 

11 11 Power - Control Electronics - Additional Equipment $20,254.00 

12 12 Blackboards for Student Lounge $432.06 

13 13 Lab Development for MTE460 $9,739.17 

  Geological   

14 15 Thin Sections for Earth 232 Laboratory Sessions $4,000.00 

  Management Sciences   

15 16 Conveyor Material Handling System for New Lab $30,429.00 

  Mechanical and Mechatronics   

16 18 Optitrack Indoor Positioning System $9,954.17 

17 20 Engine Disassembly Lab $18,400.00 

  Systems Design   

18 21 Multimedia Equipment for E5 Classrooms $9,060.00 

Departments Total $192,525.50 

  Engineering Student Teams   

19 22 Engineering Orientation $3,110.03 

20 24 Rocketry $3,500.00 

21 26 Concrete Toboggan $2,200.00 

22 28 UW ASIC $1,670.00 

23 30 Clean Snowmobile $14,265.50 

24 32 IEEE Student Branch $400.00 

25 34 UW NRG $6,800.00 

26 36 UWAFT $3,996.00 

27 38 UWMAV $10,737.00 

28 40 WARG $4,000.00 

29 42 UWRT $5,500.00 

30 43 WatSat $475.00 

31 45 FSAE $8,545.00 

32 47 Mars Rover Team $3,200.00 

33 49 Baja SAE $2,446.29 

34 51 Engineers Without Borders $315.00 

35 52 Midnight Sun $4,500.00 

36 54 Chemical Engineering Student Society $59.99 

37 55 STEP $5,381.75 

38 57 Iron Warrior $1,740.00 

39 58 Fourth Year Design: Wireless Wearable Medical Device $304.20 

Student Teams Total $83,145.76 

  Misc   

40 60 Engineering Student Machine Shop - Mill Acquisition $10,000.00 

Grand Total $285,671.26 
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Title: 

School of Architecture Proposal 

Submitted By: 

Name: Myles McCaulay and Kemal Alladin  

E-mail: mmccaula@uwaterloo.ca, kaalladi@uwaterloo.ca 

Team/Department: School of Architecture  

Position: Waterloo Architecture Student Association: WEEF representatives 

Description of Proposal: 

This proposal is in part a continuation of previous efforts to save up funds to purchase a 3D printer for the 

fabrication lab. It also proposes the replacement of older, less reliable equipment in the workshop and digital lab. 

Proposal Benefits: 

The purchase of the 3D printer will enable extremely detailed, and accurate rapid prototyping. This is of benefit to 

all architecture students who frequently need to create massing and sketch models. The jointer is important to 

maintaining the quality of the wood shop. Replacing our current jointer will allow students to use large pieces of 

wood that previously could not be jointed. This is crucial for many upper year projects. Finally, upgrading to SSD 

Camcorders that can shoot in full HD provides a significant increase in the durability and reliability of our current 

equipment. This equipment will be incredibly useful for digital projects, documentation, and student entered 

competitions. All of this equipment will be available and beneficial to all architecture students. It will be stored in 

the School of Architecture and maintained by the workshop and computing staff.  

Estimated Equipment Lifetime: 

The 3D Printer is expected to last over ten years. The SSD Camcorders and the jointer are both expected to last 

between five to ten years. All of this equipment will retain its usefulness throughout its lifetime. 

Cost Breakdown: 

Insert a simple cost breakdown summary (including partial funding options) here. 

Item Option #1 Option #2 Option #3 Option #4 

Dimension SST 1200es Printer $6500.00 $6000.00 $0.00 $0.00

8" Jointer (replacement) $2000.00 $1000.00 $0.00 $0.00

Full HD SSD Camcorders (replacement) $3500.00 $2100.00 $1400.00 $0.00

      $0.00 $0.00 $0.00 $0.00

      $0.00 $0.00 $0.00 $0.00

      $0.00 $0.00 $0.00 $0.00

TOTAL:

 

Implementation Schedule: 

The balance for the Dimension SST 1200es Printer has been accumulating over the last several terms. With this 

terms allocation enough money will have been accumulated for its purchase. The jointer will be available for 

purchase this term, however we intend to accumulated funding for the SSD Camcorders over the next two terms. 

The purchase of these Camcorders will coincide with the upgrade of the Digital Media lab. This term we wish to 

begin the upgrades buy purchasing three-five new Camcorders, working towards upgrade the ten current 

Camcorders.  
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Title: 
 

Civil Fourth Year Room Equipment 

Submitted By: 

Name: Marc Tan 

E-mail: marc.tan56@gmail.com 

Team/Department: Civil Engineering  

Position: Waterloo Architecture Student Association: N/A 

Description of Proposal: 

The Civil Fourth Year Room is in major need for new equipment. This room is very old and has many many items 

in it that no longer work or are damaged beyond repair. The Civil 2012 Class would like to make a proposal for new 

equipment for this room in order to enhance our learning experience at UW and make updates to the 4
th

 year room 

with new equipment.Proposal Benefits: 

Proposal Benefits: 

All 4
th

 Year Civils from this year-onward will benefit from the use of this equipment. Our academic experience will 

be enhanced through this new equipment. No storage or security conditions are requierd as the room is already 

secured with a number pad lock. 

Estimated Equipment Lifetime: 

The estimated life time of this equipment is 10 years, depending on its usage. Little to no maintenance is required on 

this new equipment. 
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Title: E&CE Laboratory Monitor Upgrade 

Submitted Fall 2010 By: 

Your Name: Eric Praetzel  E-mail: praetzel@uwaterloo.ca   Phone#: x35249 

Department: Electrical and Computer    Position: Lab. Staff, Hardware Specialist 

Description of Proposal: 

I propose to replace 1998/2000 vintage 17”/19" monitors in the Fourth Year Projects Lab (E2-3339),  

Circuits lab (E2-3344, E2-3346) and Controls lab (CPH-3682). 

Proposal Benefits: 

This directly benefits courses using the FYDP, Microwave, Robotics and Circuits labs as well as reducing 

University power use, and heat generated in the labs.  

Estimated Equipment Lifetime: 

7 to 12 years based upon past experience. 

Cost Breakdown: 

22” LED LCD Monitors: $210 ea 

Total – any amount up to $4,200 (20 LCDs), ideally 5 minimum ($1050) 

Implementation Schedule: 

December 2010 

Additional Information: 

The Controls lab, 10 stations, currently uses 17” CRTs from 1998 and class reps have told us that they'd 

like something better than the "fuzzy old monitors". That room hosts the ECE481/484/486 labs. 

The FYDP (Fourth Year Design Symposium) lab equipment, 10 stations,  is used for the yearly FYDP 

Symposium.  Having LCDs in that room would make them available for the yearly symposium and reduce 

LCDs pulled out of working 1st/2nd/3rd year labs. 

The Circuits lab (E2-3344, E2-3346), 46 stations,  is primarily 10 year old 19” CRTs with some 1998 

vintage CRTs. 

Each such upgrade of a CRT to an LCD would save about $45/year in electricity.  The 10 year old 19” 

CRTs are starting to have failures in their power saving circuitry and their power draw is then around 

$90/yr more than a LCD would be.  Note the monitors quoted use LEDs for the back light and use 40% 

less power than regular LCDs at a minor increase in price. 

I look forward to any suggestions ECE Reps have for where to locate these LCDs.  My first priority will be 

to upgrade the Controls lab, lastly the Circuits and FYDP labs. 

Priority: 

Moderate (would be nice – but life can go on without this upgrade) 
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Title: E&CE Lab Computer CPU Upgrade 

Submitted Fall 2010 By: 

Your Name: Eric Praetzel  E-mail: praetzel@uwaterloo.ca   Phone#: x35249 

Department: Electrical and Computer    Position: Lab. Staff, Hardware Specialist 

Description of Proposal: 

While newer computers would offer some benefit in the ECE "digital" labs I propose something cheaper. 

I propose to do a shuffle upgrade of CPUs.  WEEF purchased 3.1GHz CPUs would replace the 2.6GHz 

ones which would then replace the 2.2GHz ones. 

Proposal Benefits: 

The 3.1GHz CPUs are 16% faster than the 2.6GHz ones allowing for a slightly faster compile times.  The 

2.6GHz CPUs would then replace the 2.2GHz ones which would give a 15% speed up. 

The CPU upgrade would slightly reduce power draw and provide a speedup for the simulations (which 

take up to 30 minutes) and compiles (30 seconds to 1 minute) for ECE 327 and ECE 124/223 - core ECE 

courses. 

Estimated Equipment Lifetime: 

5 to 8 years based upon past experience. 

Cost Breakdown: 

3.1GHz dual-core AMD CPUs $91 ea 

Total – Any amount up to a max of 30 ($2,730) 

Implementation Schedule: 

December 2010 

Additional Information: 

 

There are seven 2.2GHz computers in E2-2364 which could be upgraded and another 23 in E2-2363. 

The E2-2363 lab is used for ECE 222, 254, 354, 350, 355, 423, 455. 

Priority: 

Low (would be nice – but the improvement isn't earth shattering) 
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Title: E&CE Nexus Computer Upgrade 

Submitted Fall 2010 By: 

Your Name: Eric Praetzel  E-mail: praetzel@uwaterloo.ca   Phone#: x35249 

Department: Electrical and Computer    Position: Lab. Staff, Hardware Specialist 

Description of Proposal: 

I propose to replace the old Pentium IV computers CPH-3682 Robotics lab with new computers to 

address performance and comfort issues. 

Proposal Benefits: 

Software will run 2x faster and new computers will use about 75% less electricity. The new computers 

will be capable of running Windows 7 when that upgrade is required. 

Computer systems like these are responsible for 1/3 of the total heat generated within an ECE 

laboratory and so replacing Pentium IV’s is an easy way to reduce room heating and electricity use - 

saving the university money. 

Estimated Equipment Lifetime: 

5 to 8 years based upon past experience. 

Cost Breakdown: 

3.1GHz dual-core AMD computers with 2G RAM: $475ea (taxes included) 

Total – Ideally $4750 (Robotics lab) but any amount of funding  (in increments of $475) will be 

appreciated. 

Implementation Schedule: 

December 2010 

Additional Information: 

The Controls lab has 10 Pentium IV computers and is used by ECE481/484/486. 

Each lab station uses a 1998 vintage 17" CRT monitor.  Upgrading those is another proposal. 

Priority: 

Moderate (would be nice – but life can go on without this) 
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Title: Power – Control Electronics – Additional Equipment to complete three stations 

Submitted By: Ed Spike, Laboratory Instructor 
   spike@uwaterloo.ca  x33716 or 33815 
 
Team/Department: ECE Dept 
 

Description of Proposal: 

To add power electronics equipment in order to improve a smoother deployment of the learning 

experience, and to improve the timing of delivery; while studying the speed, voltage and current 

feedback control of power electronics. Open-loop and closed-loop control system applications 

can be studied with more workstations.  Some labs have to start before the material is lectured. 

Proposal Benefits: 

Increase of stations from 7 to 10:  The MTE-320 course scheduling and deployment requires up 

to 54 group scheduled working stations: 54groups/10stations/day = 6 days to deploy.  Decrease 

the number of undergraduate-students per station from 4 to 2.  Useful for courses ECE362, ME 

269, (F, W), ECE463/MTE420 (S,F) and MTE320. Needed for use in S-2011 (if in time).  Total 

number of students to be benefited: ECE362 (84+84 F, W terms), ME269 (126+108 for F, W 

terms) ECE463/MTE420 (40 + 20) and MTE320 (116):  For 576 students yearly.  ECE/MME 

funding has helped with further expansion of basic non-control experiments. 

Cost Breakdown: 

Item Option #1 Option #2 Option #3 Option #4 

5 PID controllers $1310.00  6,550 (5of)     6,550 6,550 6,550 
4 Power Thyristors + 4 Thyristor 
Firing Units $2138 

8,552 (4of)     8,552 8,552 2,138 

2 Tadem Rheostats + 2 Inertia 
Wheels $921 

1,842 (2of)     1,842 
921 

 
0 

4 Voltage/Current Isolator $500 2,000 (2of)     1,000 1,000 1,000 
 0 0 0 0 
1 Smoothing Inductor  $1310 1,310 (1of)      !,310 0 0 

TOTAL: $20,254 $16,634 $16,102 $9,688 
 

Implementation Schedule: 
-Send the PO in Nov 2010. Equipment delivery on Jan to Feb 2011.  Shipping cost by ECE. 
- Option #2 will complete 3 stations for MTE-320:Additional for ECE463:MTE420/ECE362/MTE320 
- Option #3 will complete 2 stations for MTE-320: 
- Option #4 will complete 1full + start on the rest of the stations for ECE463:MTE420/ECE362/MTE320 
Additional Information: Quotation was obtained. 
 
Contact Information for funding if different tan above: 
Name of Alternate: Gannayya Bomalli, Lab Instructor / Carmen Caradima Lab Instructor 
E-Mail:  gbommali@uwaterloo.ca / cmcaradi@ecemail.uwaterloo.ca 

Phone Number: x33815  / x33003 
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Title: 

Lab Development For MTE460, Mechatronic System Integration 

Submitted By: 
Name: Dana Kulić  E-mail: dkulic@ece.uwaterloo.ca  Phone Number: x37260 

Team/Department: Elec & Comp Eng   Position: Assistant Professor 

Room/Building Location of Equipment: E2-2103G 

Approximate Number of Undergrad Use: 25 students in first year, expanded to 50 thereafter 

Engineering Undergrad Courses: MTE460 

Description of Proposal: 
MME and ECE are developing a new senior undergraduate course in mechatronics, MTE 460, 

mechatronic system integration.  The course will consist of lecture units covering typical mechatronic 

systems found in industry, but to which the students may not have had sufficient exposure in earlier 

courses.  In particular, lectures will focus on interface design, PLC controllers, automation safety, HMI, 

machine vision, networked communications and control, discrete systems, and fault finding and system 

integration.  A key focus of the course will be a significant laboratory component, where students will, 

over the course of the term, commission  a large industrial part assembly system.  In the early weeks of 

the course, students would focus on designing, implementing and debugging the system components, 

while in the final weeks the students would integrate the various subsystems to implement the entire 

system.  We have purchased an industrial solenoid valve assembly system, consisting of 3 stations with a 

variety of pick and place, part detection, part movement and part inspection subsystems.  This proposal 

seeks additional equipment to (1) provide equipment missing from the current setup to enable full 

operation of the basic system, (2) a pair of mobile manipulators to enable additional laboratory 

exercises in mobile manipulator planning, control and integration and enable fully autonomous 

operation of the system.  In this proposal, we seek funding for item (1), we plan to request funding for 

item (2) in a future proposal. 

Proposal Benefits: 

This funding would support the establishment of a significant new mechatronic lab, which would give 

students hands-on experience with large-scale mechatronic systems, and enable them to apply practical 

knowledge gained in a large variety of topics, including control, machine vision, networked 

communication, PLCs, and  software.  In addition, the large scale integration nature of the lab would 

give students the experience on working on interfacing, integration and issues with designing, 

commissioning and debugging large automation systems, which are not addressed in any existing labs. 

Estimated Equipment Lifetime: 

Please see the table below for the list of equipment.  The equipment is expected to last at least 10 years. 
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Cost Breakdown: 
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Title: 

 

UW ASIC Team – VHDL/Verilog Reference Guides 

 

Submitted By: 

 

Name:  Kartik Vamaraju  E-mail: kvamaraj@uwaterloo.ca Phone Number: 226.747.5720 

Team/Department: UW ASIC Team    Position: Co-Leader - AllSparc 

Total Number of Team Members: 30 

Number of Team Members in Undergraduate Engineering: 30 (100% in Engineering) 

 

Description of Proposal: 

 

The UW ASIC Team is seeking support for the acquisition of Doulos reference guides for the hardware description 

languages VHDL and Verilog to complement our tutorials and to improve productivity and code quality during ASIC 

project design sessions. 

 

Proposal Benefits: 

 

As of Fall 2010, the UW ASIC Team is currently offering tutorials to attain proficiency in the hardware description 

languages VHDL and Verilog. Verilog training is offered nowhere else in Engineering. We base our tutorials on the 

material provided to us by Doulos International, who also offer supplementary reference guides. These guides 

contain information about syntax, coding styles and other information relevant to industry best practices.  

 

While there is strong support for VHDL, Verilog is a language that is not currently known by the majority of team 

members. These reference guides can be used to leverage knowledge of syntax to become competent in Verilog 

more quickly. The guides will expand language understanding, improve coding quality, and accelerate all ASIC 

projects when used during design sessions. 

 

Estimated Equipment Lifetime: 

 

As with any reference material, the guides will be the property of the UW ASIC Team, and will be loaned out to 

interested individuals as necessary. The material is not expected to become out of date in the near future and 

should be used for at least 3 years. 

 

 

Cost Breakdown: 

 

Item Option #1 Option #2 Option #3 

VHDL Reference Guide 

Verilog Reference Guide 

Approximate Shipping + Taxes* 

15 x $50.00 

15 x $50.00 

$170.00 

10 x $50.00 

10 x $50.00 

$130.00 

5 x $50.00 

5 x $50.00 

$90.00 

Total Costs  $1670.00 CAD $1130.00 CAD $590.00 CAD 

 

* Shipping is assumed to be about $50.00 and taxes + currency conversion is assumed to be about 8%. 
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Implementation Schedule: 

 

The reference guides will be incorporated into design sessions as soon as they are received. 

 

Additional Information: 

 

This proposal was prepared with advice and suggestions from: 

 

 

Name: Sanjay Singh   E-mail: ssingh@swen.uwaterloo.ca 

Position: ECE Lab Instructor  Phone Number: x36165 
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Cost Breakdown: 
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Title: 

University Of Waterloo Micro-Aerial Vehicle Team's Request For Resource Funding 

Submitted By: 

Name: Kyel Ok 

E-mail: kyelok@gmail.com 

Phone Number: 519-722-3529 

Team/Department: University of Waterloo Micro-Aerial Vehicle team 

Position: President 

Total Number of Team Members: 21 

Number of Team Members in Undergrad Engineering: 20 

Description of Proposal: 

The UWMAV team seeks to develop automated fixed-wing, flapping-wing, and rotary-wing vehicles to 

compete in the International Micro Air Vehicle Competition 2011. As a continuation of the WEEF funded 

Autopilot platform, undergraduate students from Mechatronics, Mechanical, and Electrical Engineering 

are developing the next version of the system. The funding requested will be used to upgrade and 

integrate newer components on a revised PCB design to create a more effective and robust system. 

Furthermore, a part of the funding will be used to purchase a special six component force/torque 

transducer and accompanying data acquisition to perform wind tunnel testing of the vehicle designs to 

identify aerodynamic forces and moments in the existing wind tunnel facility at UW. This is a critical step 

to successful entry into international competitions for autonomous flights of the existing vehicles. 

Presently, there is no provision for measuring steady or unsteady aerodynamic forces and moments. 

Proposal Benefits: 

The University of Waterloo Engineering framework does not include an official aerospace or aeronautical  

engineering program.The typical coursework of such a program can be found in the MME, ECE and 

SYDE programs; however, there is no framework for practical and academic experiences geared 

primarily to an aeronautical application. Clubs like UWMAV intend to fill this void by providing a 

framework where students can gain practical knowledge and experience in this field. The equipment in 

this proposal will be used to design, upgrade and support aerial platforms and systems that will expose the 

undergraduate students involved to practical experience and cutting-edge research. In the spirit of 

promoting the University of Waterloo and exposing the opportunity to the undergraduate students, the 

hardware requested will be used to compete in the  International Micro Air Vehicle competition next 

summer. In the previous attempts, lack of adequate estimates for aerodynamic force coefficients and 

moments was the main reason behind the inability to fly autonomously. The need is urgent, as wind 

tunnel testing and the platform design will be undertaken in the Winter term for the summer competition. 

Each vehicle redesign in subsequent years will require the exact same wind tunnel testing, and a similar 
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autopilot system. The requested equipment will be useful for many years. The equipment will also be 

made available for use by other teams, e,g WARG. The new student design center location for UWMAV 

will enable safe storage of the requested hardware, and is protected by two sets of locks and an active 

team member only access policy. 

Estimated Equipment Lifetime: 

The main cost of this proposal is the 6 component force/torque balance, and  it has an expected lifetime of 

over 10 years. The data acquisition board and the autopilot will be operational for at least five years, but 

as it is a computer component, may at some point require replacement to keep up with the rapid progress 

in the computing industry. 

Cost Breakdown: 

The first option is the most ideal option with the full autopilot system along with the full six component 

force balance and its associated equipment. The second option is for the full autopilot and just the six 

component force balance without its associated hardware. The third option is for the absolute bare 

minimum for both the autopilot and the six component force balance. The last option is for the bare 

minimum autopilot system without the six component force balance. 

Item Option #1 Option #2 Option #3 Option #4 

Force Balance     

• Six component force/torque balance 3850 3850 3850 0 

• Interface board and power supply 1500 0 0 0 

• DAC, cables and test stand hardware 1600 0 0 0 

• HST 237 131.28 131.28 0 

Co-axial Helicopter (+Upgrades) 650 650 650 0 
AutoPilot     

• PCB Prototype (x2) 800 800 800 800 

• IMU 1000 1000 1000 1000 

• Gumstix (x2) + MCU 500 500 500 500 

• GPS + Sonar 450 450 0 0 

• Camera 150 150 0 0 

TOTAL: 10737 7531.28 6931.28 2300.00 

 

Implementation Schedule: 

Upon release of funds, UWMAV will purchase the force balance sensor and the autopilot components 

immediately, and will instigate construction of the appropriate test stand, designed in ME 481 in the 

Spring 2010 semester. It is expected that the test stand will be operational by mid-February, allowing 

sufficient time for aerodynamic testing prior to competition.The elecetrical and the mechanical 

components of the Co-axial helicopter and the Autopilot design will be completed by the end of Fall 2011 

term. The high-level software for the Autopilot will be developed byJune, 2011 for the IMAV 2011 

competition. 
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