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Project Objective 4
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e Develop a “Fresh-Air” Ventilation System

— Supplies “Fresh-Air” for a single level, single family
dwelling, exchanges air in house once every 24-hours.

- Designed to work in conjunction with the Carrier furnace
model 58MVP.

- Meets the ASHRAE 62.2P Standard

(American Society of Heating Refrigeration and Air-Conditioning
Engineers)

» Defines the air quality standards for single family homes.



Design Challenges 4
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e Operating Environment
- Winter - cold air entering the house

- Increased furnace operating cost
- Summer - hot humid air entering the house

—-Increased A/C operating cost

- Condensation leading to corrosion

— Dust and other Allergens entering the house, counter-
acting the intent of the system

e Easy to Operate
* Initial Cost

 Quiet Operation
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Design Specification Development : Targets
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Total Volume of air to be

3
EXChange 14400ft

. ft°

Ventilation rate per hour 600 ——
h

Continuous Local

Ventilation oA
Outdoor Air Temperature 32°F
Air in the temperature
duct before entering the 65°F
furnace
Power required by the 100 ﬂ
system h

Target Cost $1500




Fresh Air Ventilation Systems
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Concepts Evaluation: Decision Matrices

Micro-turbines
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Convection

w

w N O W;m

=9

Heat
Induction
S
S
S

wn

nw unmwununm

w

(=R

Ledend: -1= {veaker than the other 2, S=same as the other 2, and 1=better that the other 2

Criteria Importance
1  Affordable 9
- . Dilute contaminants 9
Absolute Decision Matrix 3 Easyadptomedsing 8
furnace
4 Easy to maintain 7
5  Easy to operate 7
6  Energy cost in the long run 7
7 Fulfill critical parameters 8
8  Quiet Operation 5
9  Remove contaminants 8
10 Remove Humidity from 9
incoming fresh air
11 Remove excess heat/cold 9
from incoming fresh air
12 Technology readiness 7
Total +
Alternatives O-r\?;zli
Criteria Datum i . i
b4 DED-TOIES ConCeI(r:tion IndHuec?:on Weighted Total
1 Affordable -1 1
2 Dilute contaminants 0 0 0
3 Easy to adapt to an existing 1 1 1
furnace g
4 Easy to maintain 2 0 -1 0
5 | Easy to operate B3 -1 0 0
6 | Energy costin the long run g 1 0 0
7 Fulfill critical parameters E’ 0 0 0
8 Quiet Operation = -1 0 0
9 Remove contaminants = 0 0 —Fr g - g
10 | Remove Humidity from °g>’\ 0 -1 0 Relatlve DeCISlon Matrlx
incoming fresh air T
11 | Remove excess heat/cold 0 0 0
from incoming fresh air
12 | Technology readiness -1 0 0
Total + 0 il 2
Total - 3 2 0
Overall -3 -1 2
Legend : -1 = weaker that the datum, 0 = same as datum, & 1 = Better than the datum



Advantages of Design 4
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 Simple and It Works!

Brings Fresh-Air into the House versus filtering existing air

Ease of Operation
 Low Maintenance

 Lower Cost than Competitors



Prototype Features
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e Obtained the Desired:

- Increase in Temperature
- Ventilation Airflow

e Utilized Induction-Heating

e Work with the Test Furnace in the

Engineering &Technology Lab



Schematic View of Prototype
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Prototype Overview
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* Air from the room flow over the Dry
Ice (to simulate winter conditions)

 Temperature of cooled air is
measured after entering duct

* Air flows over Heating Element

e femperature of heated air is
measured just prior to entering

e s T
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Heating Element from a
Portabl eater

Element in Duct
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Heating Element ‘ON’



»
Who Knows, This Thing Might Work?




Video of experiment
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Prototype Test Results Summary
e P

 The Heating Element was able to provide a ~DT of

the desired 65°F.
e The Volumetric Airflow was 10-12 cfm.

* The Prototype did not have a significant negative

Impact on the temperature entering the furnace.



Delta T of 65°F Held Across the Prototype

120

100 n

80

L 60

40

20

o)

Run Number

—e— DTavg (oF) —=— Avg T2 (oF)

Tgrid (oF)

TAmMb(oF)




Conclusions
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* The requirements for winter operation
of this system have been addressed.

e Based on Prototype testing the airflow,
temperature and energy requirements can
be met.

e Estimated cost < $200



Continuing Improvements 4
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e Continue to advance the design in
the following areas:

— Control Algorithm development

- Investigate the concept of Micro-Turbines
as a means to reduce the energy
consumption cost.

— Duct Routing to Optimize Airflow



Lessons Learned
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* Time Management is Paramount

 Microsoft Project, a useful tool for
project planning

 Each person on a Team brings a unique
set of skills

e Allocate time for mishaps
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