Appendix C
Letters from Manufacturers Regarding Cost
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July 30, 2003
Dr. Subrato Chandra
Director
Building America Industrialized Housing Partnership (BATHP)
Florida Solar Energy Center
Cocoa Beach, FL

Subject: Duct testing and Return Air Improvement Costs
Dear Subrato:

Per our discussions, the following is an average cost per home for our entire product line
as it relates to the procedures and measures we implemented company wide, to improve
duct tightess and conditioned space pressure imbalances. As I mentioned before, the
costs vary significantly from plant to plant, based on where duct blaster tests are
performed, what type(s) of duct system a particular plant is using, and how return air
requirements are handled.

Based on the research we did over the vears with your staff under the BATHP program,
we implemented both duct blaster testing and increased remm air requirements as part of
our standard procedures, throughout all facilities, regardless of whether home is designed
for Bnergy Star® or not. These requirements were incorporated into our DAPIA
approved design manual, and as such, are subject to third party inspections on a regular
basis, the same as all other aspects of the DAPIA approved design.

The benefits of these requiremerss far exceed the cost, both to the consumer and the
manufacturing facility. In fact, since implementation of these requirements in February
2000, we have had no incidents of moisture related issues for homes installed in the hot
and humid climates of the south. Additionally, airflow related issues have been all but
eliminated.

To-date, we have built approximatelv 33000 homes with these features, resulting in huge
energy savings and increase of comfort levels for our customers, not to mention reduced
service costs for our facilities.

The requirements are as follows:
1. Duct Testing: the HVAC duct systems for each home are tested to 2 target ¢fm loss of
20,

less than 3% of floor area @ 25 pascals pressure. Example: for a 14x76 section @
1039 fi2, the maximum CFM25 duet leakage would be 1039x0.03= 31cfm.
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Return Air: Rerurn air requirements are based on the amount of cfm’s detivered into
the space. Since PH does Manual “T” room+-by-room calculations, we know how
many cfin’s go into each space by design. Return air requirements are based on
minimum 50in? for every 100 cfm’s delivered into that space. As you well know, the
FMHCSS require return air be based on lin? for every 5fi? of area in that space.

Duct Sealing: All duct connections to register boots, furnace plenum and branch ducis
are sealed with Mastic. Duct tape is not allowed.

s

Based on these requirements, the following costs are incurred, assuming a typical
28x76, 2026£*, 3-bedroom unit:

Duct Blaster equipment: §1650.00

This is 2 eme -time expense except for paintenance and calibrations

Mastic for heat ducts (replacing tape)! $2.90
Additional/larger grilles over doors: $7.56
Added lumber for grill frames: $1.24
Additional in-ceiling grilles as required: $14.36
Marriage line Gasket: $28.00
Total material cost: $53.16

1t must be noted thas the marriage line gasket was already a standard application when
duct blaster testing and increased return air requirements were implemented. The total
cost as shown, therefore, reflects the anticipated industry average.

Estimated Labor costs:

Labor is estimated @ S14/hr x 1.33 for benefits or $18.62/hr.

Marriage line gasket installation: 20min $6.21
Duct testing, 2-people, 20 min/section 40min S12.42
Add'l grill installation, 30min/section 30min $8.31
Total Labor cost: $27.94
Total material and labor (avg. manufacturer): §81.10

Actual labor increase to Palm Harbor was only $9.31 as gasket and duct testing
procedures were already in place prior to implementation of the duct blaster and return air
requirements. The total average cost for PHH is around $35.00.

Again, the actual costs per individual PH plant vary due to existing procedures, type of
duct systems (floor, ceiling, or both), and location during production where duct testing is
performed.

In addition to the testing of the duct systems at the production facilities, several of our
divisions have purchased additional duct-blaster equipment to evaluate site installations
of equipment and duct connections. It is typical in this industry that AC-installers do not
check for svstem balance or air tightness of site installed duct conpections.
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complaints. As you are well aware, Palm Harbor actually recommends the optimum AC-
tonnage for each home we sell, based on the geographical design conditions of the final
site. ] know of at least three tecent occasions where the consumer complained about
improper cooling of the home, only to be told by the AC contractor that the unit was too
small. Our service department performed a duct blaster test and discovered huge leaks at
Tie cross over duct connections. Once repaired, the home cooled down just fine.

As you can see, the results of vour team’s tesearch and recommendations reach beyond
the production environment, at least as far as Palm Harbor is concerned.

We certainly appreciate your continued cooperation.
Should vou have any questions, feel free to contact me.

Vice President, Engineering
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Subrato Chandra, Ph.D., P.E.
Florida Solar Energy Center
1679 Clearlake, Road
Cocoa, FL 32922

Re: Construction of Manufactured Homes to be placed in hot and humid climates

Dear Mr. Chandra,

Southern Energy Homes, Inc. has experienced nothing but positive results from
working with the team at FSEC and by participating in the Building America
Industrialized Housing Partnership. In regards to the added expense of constructing a unit
that will be placed in “humid climates” as set forth in the 1989 ASHRAE Handbook of
Fundamentals, I would like to share the following breakdown of construction
materials/practices:

*  Use of duct mastic. This has significantly reduced the amount of measurable duct
leakage in our units. We typically use about 3 tubes per floor (at approx. $2.00 per
tube) vs one half of a roll of metal tape (at a cost of $4.00 per roll), leaving us with an
actual increase of approx. $4.00 per floor.

* Increased return air pathways. We are currently using grills in or above the bedroom
doors. The rule of thumb being followed is to provide 50 s.i. of net free return air for
every floor/ceiling register that is placed behind a bedroom door. These grills are
single sided, so each application requires two grills. We use a §x16” (50s.i)ata
cost of $3.63 each and a [6”x16” at a cost of $7.00 each. A typical house will have
three bedrooms (smaller grill used on #2 & #3 bedrooms, while the larger grill is used
on the Master),

* Marriage wall gasket. We put a gasket along the floor, endwall and ceiling of the
marriage line of each multi-section home (fastened to one section of the home) in an
etfort to completely seal off the marriage line at the time of installation. The price of
this gasket is 18.6 cents per linear foot.

* Balanced air flow. Our Draftsmen use the Certiduct program from Nordyne to
evaluate the air flow through the registers prior to constructjon. Any problems can be
corrected by reducing/relocating registers as necessary prior to construction. This
program is provided free of charge from Nordyne.

* Louvered door on Utility Room. When the air handler is placed in the Utility room,
we use a louvered door to increase return airflow. The cost of this door is $85.00.

o Testing with a Duct Blaster. We strive to test the duct system of each floor produced
to ensure that we consistently achieve our goal of having less tha
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[image: image5.jpg]* 1 3% duct leakage from our duct systems. While the initial cost of the Duct Blaster is
in the $1, 600.00 range, the test can be performed so quickly that we do not take the
labor expense into consideration.

Breakdown of the above for a 76” long unit with 3-bedrooms:

Per Floor Multi-section with two floors
Mastic $4.00 $8.00
Return air $13.00 $26.00
M/W gasket $15.62 $31.25
Louvered door $42.50 $85.00 (if used)
Tetal $32.62 w/o door $65.25 w/o door
§75.12 w/door $150.25 widoor

Cost of Duct Blaster not factored in due to variance in production rate and no specific
time period of floors produced to spread the cost over.

Thope that this information is beneficial to your team and to whomever else you choose
to share it with.

ichael Wade
Director of Quality Assurance & Code Conformance
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