
Group Members:

Anmol Brar 300247248
Kate Valentine 300217812
Liangyi Jinjing 300234642
Rayane Laouadi 300250220
Tristan Ruel 300272156

List of Needs:

- The Thermal storage medium needs to be filled with mixtures of water and clay.
- It needs to be low-tech and inexpensive (low cost of operation and installation)
- The heat exchanger needs to be able to heat a home during the winter and cool a home

during the summer.
- The heat exchange chamber needs to be made out of fiberglass or more preferably

concrete.
- The heat exchange chamber needs to last 35 - 40 years.
- The heat exchange chamber needs to be able to raise the indoor temperature above 20

degrees during the winter.
- The heat exchange chamber needs to be environmentally friendly, have zero emissions.
- Needs a sump pump because the exchange of air results in increased humidity in the

pipes.
- Needs a sustainable source of energy, (i.e solar panel? Wind power?).
- Blower fan needs to be serviced when it malfunctions. Other than the blower fan, the

system does not need maintenance.
- The heat exchanger needs to be able to last throughout the winter without a significant

increase in price for energy.
- Needs to have a minimal amount of energy lost to external elements.
- The switch between “summer” and “winter” mode needs to be automatic.
- The switch between renewable/battery power to 120VAC needs to be automatic.
- Needs to have the automatic valve closing to a closed loop system when outside air

temp<earth temp
- Needs to have the automatic valve opening to an open loop system when outside air

temp>earth temp
- Needs to improve the efficiency of the system during the heating mode by combining

another system to it such as a solar collector.
- Needs to reduce electrical resistance by keeping cable short and components simple,

simplifying the electrical system.



Construction Needs: These needs are the requirements on how the product needs to be
constructed. For instance, the material requirements, the cost of construction and material, and
the design of structures are considered in this section.

- The Thermal storage medium needs to be filled with mixtures of water and clay.
- It needs to be low-tech and inexpensive (low cost of operation and installation)
- The heat exchange chamber needs to be made out of fiberglass or more preferably

concrete.
- Needs a sump pump because the exchange of air results in increased humidity in the

pipes.
- Needs a sustainable source of energy, (i.e solar panel? Wind power?).

Function Needs: These needs explore the product’s specific functionality and consider what it
needs to do.

- The heat exchanger needs to be able to heat a home during the winter and cool a home
during the summer.

- The switch between “summer” and “winter” mode needs to be automatic.
- The switch between renewable/battery power to 120VAC needs to be automatic.
- The heat exchange chamber needs to be able to raise the indoor temperature above 20

degrees during the winter.
- Needs to have the automatic valve closing to a closed loop system when outside air

temp<earth temp
- Needs to have the automatic valve opening to an open loop system when outside air

temp>earth temp

Reliability needs: These needs ensure the system performs its proper function in its cold and
warm environment for the necessary amount of time.

- The heat exchange chamber needs to last 35 - 40 years.
- The heat exchange chamber needs to be environmentally friendly, have zero emissions.
- Blower fan needs to be serviced when it malfunctions. Other than the blower fan, the

system does not need maintenance.

Efficiency needs: Efficiency ensures that the product is avoiding wasting materials, energy,
efforts, money, and time.

- The heat exchanger needs to be able to last throughout the winter without a significant
increase in price for energy.

- Needs to improve the efficiency of the system during the heating mode by combining
another system to it such as a solar collector.

- Needs to have a minimal amount of energy lost to external elements.
- Needs to reduce electrical resistance by keeping cable short and components simple,

simplifying the electrical system.



Problem statement:

Our client needs a zero emissions heat exchange chamber because he wants to create an
environmentally friendly and cost efficient way to maintain a comfortable temperature indoors.

Questions:

How long should the blower fan last? >10years
Further details on how the pipes are laid out inside the heat exchange chamber?
Does the heat exchanger system act on its own to heat or cool an entire house or simply assists
an air conditioner and/or furnace?

Benchmark 1:

- Complaints regarding the high price and the level of difficulty to fix the geothermal heat
exchanger.

- It is also said that the house would cool down really fast when the chamber is not
running.

- Skilled installer is required for the best experience.
- Not as warm as other heating chambers, but generally nice to use.

Takeaways: To further emphasize the importance of making the heat exchanger cost efficient
and also making the only moving mechanical part the blower fan. If possible, enhance the
chamber’s ability to heat up the house. [1]
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Benchmark 2:

-Dual source heat pump is similar to a geothermal heat exchanger, however it combines
an air-source heat pump with a geothermal heat pump

Takeaways: The dual source heat pump is inexpensive, however is much less energy efficient
than a geothermal heat exchanger. Although, users of geothermal heat exchangers will have
much cheaper energy bills over time due to the efficient and sustainable nature of a geothermal
heat pump, and are said to make up for the disparity in price with their power bill within 5-10
years. [2]

[2] “Geothermal heat pumps,” Energy.gov. [Online]. Available:
https://www.energy.gov/energysaver/geothermal-heat-pumps. [Accessed: 02-Feb-2022].
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