
Value Engineering Workshop Projects 2019 
 
[A] Company   Clear-Com 
Title   Haptic intercom keypanels (Dr. Hsin-Yun Yao) 
Description  

Clear-Com is a global provider of professional real-time communication solutions and services 
since 1968. Professional intercom systems are mostly used in broadcast studio, live events and theatres. 
To ensure seamless communication among the members of the staff during the events, each person is 
equipped with either a beltpack or a keypanel station. In all cases, on the user equipment, there are 
mechanical switches and knobs to select and control the audio inputs and outputs.   

As of today, touch screens are very widely used in consumer electronics. As revolutionary and 
versatile as it is as a tactile input device, it lacks completely the ability to return meaningful tactile feedback. 
Compare to traditional panels with mechanical switches that people can use without looking, some people 
believe an intercom panel with touch screen would be impossible to use because they would need to look 
at the screen when using it. This project attempted to solve this problem with haptics technology.   

For the scope of this workshop, the team will first study how these keypanel are used by the 
customers, by focusing on the importance of tactile feedback of the mechanical control keys. A secondary 
step is to focus on the cost of a mechanical keys, including the parts themselves and the driving electronics. 
There are many variants of the keypanels, and Clear-Com will provide the cost structure for the ones we 
are focusing on. The third and the most interesting step is to design a haptics enabled touch intercom panel. 
Clear-Com will provide all the necessary electronics and hardware to accomplish this task. Haptics is a 
novel technology with a set of challenges, and hopefully this design opportunity will provide the team a 
chance to learn about Finally, the 4th step is to demonstrate the added value of such panel over the 
traditional mechanical keypanel in aspects such as costs or usability. 
 
 
[B] Company   Groupe Lacasse 
Title   Materials cost optimization in furniture manufacture (Ali Shobieri, Proj. Eng.) 
Description 
 Groupe Lacasse makes office furniture.  The furniture is made from particle board covered with 
wood grain laminate of different colours.  To make the furniture Groupe Lacasse presently uses a sheet 
of wood of 2 possible sizes of 5’x6’ or 5’x9’ with 3 possible thicknesses.  The company uses software 
from 3TEC that optimizes the use of the wood sheet for piece layout for the furniture. 

Groupe Lacasse wishes to investigate the possible use of other sizes of wood sheets to optimize 
the cost of the input material where the optimization of the use of a sheet of wood is different for the 
different sizes and where wood sheets of different sizes have different costs. The 3TEC software does 
not compare the cost of sheets of material of different sizes. The company wants students to analyze the 
operations at Groupe Lacasse, to review the present optimization procedures for using the input material 
that is cut in order to make pieces of furniture, to deliver a set of recommendations to optimize the cost of 
material for the manufacture of furniture, and to develop software that prepares data for input to Groupe 
Lacasse’s software system to perform the calculations for cost optimization.   
 
 
[C] Company   MDA 
Title   Design of an antenna array alignment fixture for a high volume, high precision array 

assembly {Ms. Marianne Salama, Mech. Eng. Specialist) 
Description  
MDA Montreal designs and manufactures satellites.  Manufacturing fixtures are required for an antenna 
array alignment and assembly. The fixtures must ensure the array is assembled within required 
tolerances and the assembly effort must be optimized for cost and assembly ease due to the high 
volume. 

The challenge of this assembly is the very tight alignment position that must be maintained and 
the extremely small size of the parts being assembled. The tolerance stack up of the different sub-parts 
must be taken into consideration and the resultant array offsets need to be calculated to prove they are 
within the allowable design tolerances.     

 



 
[D] Company   Revision Military 
Title   Improving the cutting and layup of composites in helmets (Mr. Conor Mills, Res. Eng.) 
Description 

Revision Military designs, develops and delivers mission critical head, face and torso protective 
solutions, as well as power management systems and tactical headset communications systems for 
military and tactical clients worldwide, providing the highest levels of protection, durability, functionality, 
equipment compatibility, and overall value. Revision’s purpose-built products deliver the comfort, fit and 
style that soldiers want to wear. 

Military ballistic helmets are build using composite materials. These composites are based on the 
assembly of layers of high strength fabrics or non-woven plies of unidirectional fibers impregnated by a 
thermoset or a thermoplastic resin. The helmet manufacturing process involve several steps: 

1. Material cutting 
2. Cut material layup (stacking) and stapling 
3. Helmet preforming  
4. Preform consolidation  
5. Finishing 
6. Assembly. 
In order to convert the flat materials layers into a helmet, one of the methods used is to cut the 

materials into a hexagonal and octagonal shape or other patterns to minimize the wrinkling.  Considering 
that helmets are manufactured in four and sometimes five sizes, the number of patterns and their layup 
increases rapidly. Another issue encountered using this technique is related costly cutting waste. 
The objective of the project is to optimize of the first and the second steps of the manufacturing process 
by:  

a. identifying a better method to manage the different patterns 
b. Designing a better nesting method to minimize the waste and reduce the cost 
c. Reduce the cutting cycle time 
d. Optimize the materials stacking 
e. Improve the overall flow of the materials through these two process steps. 

 
 
[E] Company   Velan 
Title   Performance Warranty for valves (Dr. Fadila Khelfaoui) 
Description 
Velan Severe-Service Ball Valve (SSBV) product line is a good candidate for value engineering analysis. 
Although it’s meant to be a simple product, easy to service, any failure in the field can have serious 
financial consequences, including causing the shutdown of an end-user facility. The market is very 
competitive and Velan sales have a hard time to increase even when keeping slim margins. One of our 
identified weaknesses, compared to our main competitors, is our lack of a Performance Warranty. 

The project objectives are to mine our databases for the product line to identify the service history 
and the potential cost of implementing such a warranty, and to compare this cost to the value perceived 
by the customer. The team will work with our field service department to review our service history by 
application area (Coker, HPAL/POX, Slurry transport pipeline, and Hydrocracker/Ebullated-Bed) with the 
goal of comparing valve mortality rate per application as the bases of establishing a pricing structure for 
an extended performance warranty. The team will also work with our finance and legal departments to 
develop the net present value (NPV) of this project and define the terms and conditions associated to the 
performance warranty, including application-specific acceptance criteria based on field service data and 
years of service. The team could also explore the use of IIot for predictive maintenance and to ensure the 
valves are used within their specified operating parameters. 

 
 
 
 
 
 
 



 
[F] Company   Vortex 
Title   Aquatic Structures & Accessories (Rep. TBA) 
Description 

Vortex International is a well-established company located in Dorval. They hosted two VE 
projects a couple of years ago. They addressed a) failure of giant flower petals that decorate tall shower 
stems and b) redesign of automated water flow and spray cycle. As a last-minute participant Vortex has 
yet to define this year’s project but one can get a good idea about Vortex products by browsing their 
website www.vortex-intl.com. 

 
 
 

[G] Company   Siemens Canada Ltd. 
Title   To be announced (Rep. TBA) 
Description 

Siemens Canada Ltd. Is the principal Canadian subsidiary of the multinational engineering and 
electronics company Siemens. It is active in many fields which include oil and gas, petrochemicals, power 
generation and distribution, communications and health care. As a last-minute participant Siemens has 
yet to define their project but ou can learn more at www.siemens.com/ca/en/home.html. 

http://www.vortex-intl.com/
http://www.siemens.com/ca/en/home.html
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INPUT FOR ASSIGNMENT TO PROJECT TEAMS 

 

FAMILY NAME___________________________ GIVEN NAME(S)______________________ 
 

STUDENT NUMBER_____________________________    Please print 
 
For the purposes of balancing the talent on each team we need to know your ability to work in 

French, your preference for project type, a list of required courses that you have not yet 
completed, ability to use FEM software and briefly about your relevant work experience. 
 
French:  Yes[   ]/No[   ]    
 
Preferred project type: Design[  ] Manufacturing[  ] 
 
Missing required courses 
MECH[       ], MECH[       ], MECH[       ], MECH[       ], MECH[        ], MECH[       ] 
If more than a couple remain you should consider dropping MECH 497. 
 
FEM in heat transfer: Yes[   ]/No[   ] FEM in stress analysis: Yes[   ]/No[   ] 
 
Relevant work experience: 

 

 

 

 

 

 

 

 

 
 

 PROJECT SELECTION 
 
Please write the letters, A, …, G, of the project below in order of preference, 1st , …, 4th . 
 
First______ Second______  Third______  Fourth______ 
 

LIST OF PROJECTS AVAILABLE 
  

A Clear-Com   Haptic intercom key panels 

B Groupe Lacasse   Furniture materials cost optimization 

C    MDA    Antenna array alignment fixture design 
D Revision Military     Helmet composites layup and cutting improvement     

E Velan     Valve performance warranty  

F Vortex    Water play park accessories  

G Siemens    To be specified    
 
Projects will be assigned 7 student team members and talents will be equally matched to the 
extent possible based on information submitted by you above. Your first or second choice will 
be respected, but it is sometimes necessary for some to accept 3rd or even 4th choice. 


