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* Purpose of the Project wd el —=
* Improve the user's control of today's o 1 I Tf rﬁLI
HVAC (heating/ventilation/air conditioning) { s o [ e 7| [
systems. e &
|. Do not accurately regulate temperature in
each room;

II. Do not move air between rooms;

lll. Airis much warmer on the second floor and
much cooler in the basement;

IV. Moving air through the supply ducts when the
main blower is off.
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Project and Team

* Purpose of the Project

e Gain more air controls in the HVAC systems by
developing a standard for better dampers and
in-line fans

* Current Systems (Dampers and in-line fans)
e Restricts air flow when off;
* High retrofit cost;
e Labor intensive.
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Customer's Requirements

Move air between rooms

Fans Maximize airflow through the duct when existing HVAC is in use

Low noise

Restricts air flow when closed

Dampers Maximize air flow when open
Low noise
Communication System Compatible with the Manhattan 2's BuildingBus system

Compatible with current HVAC systems

Easy access to location through vent opening

Installation and Maintenance )
Long life cycle

Parts are easy to replace
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Fan Engineering Specifications

Target Threshold
The rate of air flow c.>f the duct fan 200 CFM 100 CEM
shall be high
The percent reduction of air flow o o
through the system shall be low > % (CFM/CFM) 20 % (CFM/CFM)
The noise of the fan at full power 25 dB 20 dB
shall be small
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Damper Engineering Specifications

Target

Threshold

The rate of air through the duct
shall be reduced to zero when the
damper is closed

0 CFM

10 CFM

The damper shall not obstruct the
air flow when fully open

95 % (CFM/ Max CFM)

80 % (CFM/ Max CFM)

The noise of the damper when

moving shall be small 3048 45 d8
The noise of the air though the 5 4B 10 dB
damper shall be small
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System Engineering Specifications

Target Threshold
The RULA (rapid upper limb
2 3
assessment) score shall be low
Time to install shall be low 0.5h 1.5h
Steps to assemble the system in 10 20
duct should be low
Years of operation shall be high 15 years 10 years
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N
Pivot Fan

Maximize airflow through the duct when the fan is off
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Pivot Fan in the off position Pivot Fan in the on position

A
COLLEGE o

"'-,))l ENGINEERING
%, UtahStateUniversity.




Mounted In-Line Fan

Simple mounting system for existing duct structures

Fully assembled fan system Mounting Bracket for the fan A
A
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.
Air Multiplier

Minimizing restriction of airflow through circular ducts
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Fully assembled Air Multiplier system Section View of Air Multiplier syste%
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In-Line Fan

Moving Parts | Obstruction of | Effectiveness Slze-Taken up
Concepts . Outside of Duct Total
(2) Airflow (5) (5) (1)
Pivot Fan !ﬂ 4 25 25 3 57
Mo.unted In ;g 10 0 25 5 40
Line Fan . y
Air Multiplier 8 10 0 2 8
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Self-enclosed In-Line Damper
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Pivot Damper
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Butterfly Damper with an Internal Motor

Damping system installed within existing circular ducts
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In-Line Damper

. R [ f
. Reduction of edu.ctlon © Torque
Moving Parts . Airflow )
Concepts Airflow Requirement Total
(1) Closed
Open (5) (2)
(5)

Pivot Damper 4 25 10 2 41
Self-enclosed | 1

e-entiosed In7 3 15 25 8 51

Line Damper

Butterfly

Damper with an 2 10 15 8 35

internal motor
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One Piece Motorized Vent Cover
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Vent Cover with Plastic Adapter
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Motorized Vent Cover

Moving Direction Of User Susceptibility
Concept Parts Airflow Serviceability to Failure Total
(3) (1) (4) (5)
Adapter | 9 5 16 25 55
\
One Piece 9 2 20 15 46
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-
Approximate Budget

ltems Cost

Low-Profile Fan @ $100.00

Rectangular Duct and . [— $100.00

Duct Attachments \— -

Vent Covers 5 $40.00

Motors (3) . $120.00
. gicd

Miscellaneous $140.00

Total Estimated Cost $500.00
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Project Schedule

Update QFD and Customer Requirements

Identify updated customer requirements following the PDR
Document the updated custumer requirements

Review updated documents with Glenn

Engineering Specification Verification Reports

Identify engineering specifications to test

Anaylise, simulate, test, or review concepts

Detail findings in a report

Detailed CAD Drawings for Concepts

Component Drawings

Minor and Major Subassemblies Drawings

High level Assembly Drawings

Preliminary Proposed Standards

Compile testing reports and CAD drawings into a document
Identify standards for multiple duct sizes

Review preliminary results with Glenn

Bill of Materials for Prototyping

List parts required for prototyping

Dietermine part costs

Determine raw material costs

Complete Report

Critical Design Review

Compile testing reports and CAD drawings into a presentation
Compare updated design to preliminary design

Build an updated budget

Schedule the final design phase

Present COR

Dec7-11 Deci5-Janl6 Jan18-22 lan 25-29 Feb 1-5 Feb 8-12 Feb 15-19
MTWT F MTWT FMTWT FMTWT FMTWTFMTWT F

Winter Break
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Questions
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References

 https://www.manhattan2.org/projects

* https://www.jlconline.com/how-to/hvac/choosing-a-whole-house-
ventilation-strategy o
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