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This report recommends that you wrap your exterior with split face block and take full advantage of the proposed HVAC systems. My recommended exterior façade reflects unity with your existing space and future expectations of a senior citizens building. The Lennox Energence rooftop package units will provide you with a balanced comfortable indoors.  
The split face block wall section is not only substainable and pleasing to the eye, rather it influence comfort from less rapid temperature drops  compared to your existing wall construction. The recommended Lennox HVAC package units are designed with high efficiency standards that will distribute cool or warm air throughout your space at a fraction of the cost compared to your existing HVAC systems.
Implementing the wall section and HVAC sytems is about $7,000.00 within budget. I guarantee that after possesion of all the required permits, your project will be complete within about a month under normal working conditions.  
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Figure 1 Project condition existing wall section
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Figure 2 Project condition new wall section






EXISTING WALL

To the left is a wall section of your existing wall construction. It is worth noting that images on the left side are more dominate than this text on the right side of the page (Riordan, 2005). I placed the images on the left side of the page because they will be used as references throughout this paper to help us determine the feasibility of this report. Remember to refer back to them anytime.  

RECOMMENDED WALL
Proposing an aesthetically pleasing wall construction to provide you with comfort is much more complex than drawing a wall section in AutoCAD. Figure 2 illustrates a floor-to-floor height of 10’-8”. The wall section also gives preliminary information about a new footing that would have to be trowel into the existing footing. A new footing will be required to be tied into the existing footing because there is not enough ledge on the existing footing to transfer the load of the split face block as required by the Michigan Building Code. Wall ties are also required in Figure 2 to tie the two walls together so they act as one whole. The indoor and outdoor design temperatures as well as the layers of the material U values are printed in both wall sections. Also, Figures 1 and 2 text style and font are unique to help distinguish the differences between the two wall constructions. 
Please note that blue hues are recommendations and red hues are actions (Riordan, 2005).    
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Figure 3 Heat loss image
[image: ]
Figure 4 Design conditions[image: ]
Figure 5 Project conditions

HEAT LOSS

H
eat lost increase utility bills by having to heat the air from the desired temperature drop from warm to cold surfaces. In addition, heat loss helps to determine the proper heating system required to maintain the indoor design temperature. The indoor design temperature is subjective to comfort. In fact, heating a space is more likely to occur here in Michigan than southern states due to our seasonal conditions. 
Design conditions. I analyzed your project to be situated in Flint, Michigan for this feasibility report. Revolving out of location are indoor and outdoor temperatures some of which are selected from estimated table values relating to the current design location. Some of the values are fixed, but extremely important is the considered time of peak gain. I have spoken with several architects to assist me with a comfortable indoor design temperature of 70 degrees for your project. 
Project conditions. Project conditions are related more too structural assemblies; U and R values and the weight of materials selected for floors, walls and roofs/ceilings. The color of my recommended exterior wall (beige-light) and roof (burgundy-dark) are also parts of the project conditions. The worst case infiltration allowed or ventilation required needs to be known in order to calculate heat loss or heat gain because every project is unique as its location (Trost, 2004).  
The solar coefficient is another percentage for the project condition section, but it is calculated in the heat gain section for cooling requirements. Understanding the orientation of a building fenestration in 
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Figure 6 Project conditions site
orientation
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Figure 7 Project condition floor plan
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Figure 8 Michigan Building Code 2009, TABLE 1004.1.1 

relation to the North will help us determine the solar coefficient.
 The green tack in Figure 6 points to the existing storage space. It needs to be brought up to the current code in order to function as a Banquet Hall. In addition, Figure 6 is a snapshot from Google Earth of your project location. The image is situated as if North is the top of this page. For example, your church is situated to the South of the green tack in Figure 6.  
However, the occupant load should be recorded as part of the project conditions. I have determined 137 occupants for your Use Group Assembly-A3 which was intended as the purpose of the space from the Michigan Building Code 2009. Figure 5 notes 3720 square feet. However, that is the gross area of the building. When I calculate the occupant load for your Banquet Hall it based on the Net Floor Area. The sky blue (assembly space), excessive orange (stage), red (stairs) and similar green hues from Figure 7 satisfy the total net floor area. The other spaces are considered to be part of the gross floor area or accessory spaces. Furthermore, Figure 7 is only used here as a visual aid. The dimensions of Figure 7 are 93’-0” (width) by 40’-0” (length).
Figure 8 shows the table for Assembly spaces without fixed seating. The stage in Figure 7 collapse which enables the clear floor space to be calculated with an area of  15 net per person to determine the occupant load.
Occupants = 
Occupants =  = 137 Occupants
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Figure 9 Roof Section
U and R values. U and R values can be manipulated to increase or decrease the resistance to heat flow and conduction threw floor, walls and roofs/ceiling assemblies. The split face block wall system illustrated in Figure 2 helps control comfort and the indoor design temperature requested either by table values/experience or client request. U and R values also need to be known of a structural system to determine the amount of temperature drop threw a floor, wall or roof/ceiling. Following are the U values for Figures 1,2 and 9 if we add up the total R values that make up the structural components  (Trost, 2004). 
U = 1/R
Figure 1 U value = 1/20
U = 1/20 = .05
Figure 2 U value = 1/32
U = 1/32 = .03
Figure 9 U value = 1/20
U = 1/20 = .05
Notice the difference between the U values for the existing wall (Figure 1) and the recommended wall (Figure 2). Those really are the only two factors that change in the project conditions other than the weight of the walls. However, the heat loss and heat gain must be calculated individually to determine the heat lost through each wall system. The lower the U value, the greater resistance to heat loss threw the wall. Verify the existing wall U value in Figure 5 of the project conditions. 
Weights of materials. The weights of materials that make up structural assemblies contribute to the project conditions and the equivalent temperature difference factor to complete the heat gain threw structural components. 
Figure I Total Wall Weight = 14 lbs/Sq. Ft.
½” Carpet = 2 lbs/Sq. Ft.
2 x 6 stud w/ ½” Gym. Bd. = 8 lbs/ Sq. Ft.
1/ 2” Sheathing = 2 lbs/Sq. Ft.
T-11 Vert. Siding = 2 lbs/Sq. Ft

Figure 2 Total Wall Weight = 90 lbs/Sq. Ft Figure 1 wall plus, 
1” Rigid Insulation = 1 lb/Sq. Ft.
6” Split face Block = 75 lbs. /Sq. Ft.

Figure 9 Total Weight = 8 lbs/Sq. Ft
2 x 6 rafters = 6 lbs/Sq. Ft.
1/ 2” Sheathing = 2 lbs/Sq. Ft.
3 Tab Asphalt Shingles = 2 lbs/Sq. Ft.
200lbs/ Sq. =  = 
The total weight of the roof takes a little different approach does it to add up the weight of materials. The weight of the asphalt shingles was not determine over the area of asphalt shingles, but by a ratio of 1 square which equals 100 square feet.


Infiltration. Infiltration enters your building through cracks and connection points of structural components. I examined your design with ASHRAE standards of .75 air changes per hour in the winter and 0.5 air changes per hour in the summer. The type of building (residential or commercial) construction date provides us with a guide for determining the required air changes per hour for a given building (Trost, 202).
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Figure 10 Air changes req.
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Figure 11 CFM/Person req. by space
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Figure 12 Existing wall heat loss results
Since your existing storage space was constructed in 1985, 0.75 air changes per hour in the winter, and 0.5 air changes in the summer will be selected for project conditions as shown in Figure 5 for outdoor conditions.   Infiltration = QA
QA =  = 
” / 60 = 496 CFM in winter
” / 60 = 331 CFM in summer

Notice that Figure 2 floor-to-floor height of 10’8” became a critical visual element to calculate the volume of the space. As a result, ventilation governs infiltration if the required CFM per person is greater because we want to plan for the worst case conditions.

Ventilation = CFM/Person x number of occupants
Ventilation = 137 occupants x 25 CFM/Person = 3400 CFM 
Ventilation. Ventilation refers to mechanical devices used to bring fresh air into a space which will provide a more healthy and comfortable indoors. I required 25 cubic feet per minute (CFM) per person for your design to demand comfort under worst case conditions. However, 15 CFM is the minimum required air flow per person. (Trost, Table 15.2)
 Calculation of heat loss. This analytical process must be documented in order to determine the heat loss in each of the two wall systems. Figure 12 shows the results of the heat loss through your existing wall.
Remember that heat loss is calculated with the winter CFM, not the summer. Infiltration 
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Figure 13 Heat flow
 [image: ]Figure 14 New wall heat Loss results
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Figure 15 Slab factor
is determined to be 496 CFM in the winter. However, 3400 CFM will be used to calculate heat loss in the winter threw Figure 12. 3400 CFM is underlined in the project conditions as being the worst case CFM required to obtain comfort in your Banquet Hall.
The formula for conducted heat loss threw any structural system is constant.  Robert Trost (2004) compared, “U is the number of BTUH conducted through 1 sq. ft. of a construction when 1 degree F temperature difference drives heat flow” (p, 203).
Q = (U) (A) (TD)
From Figure 12 heat loss in the winter from Outdoor air requires the following formula since ventilation was greater than the 496 CFM (infiltration) in the winter. 
Qsensible = (CFM) (1.08) (TD)
Winter heat loss from figure 12 equals, 
3400 CFM (1.08) (70) = 257040 BTUH
Glass heat loss from figure 12 equals, 
26 Sq. Ft. (0.6) (70) = 1092 BTUH
Ceil/Roof heat loss from figure 12 equals, 4029 Sq. Ft. (.05) (70) = 14101.5 BTHU Wall heat loss from figure 12 equals,
3706 Sq. Ft. (.05) (70) = 12971 BTHU

Slab and doors (U-value .6 for 1 ½” steel door) follow the same formula to arrive at the tabular values for BTUH heat loss. The slab factor of 4 was determined from the outdoor winter design temperature in Figure 5 under 10 degrees. As result of heat loss from Figures 1 and 2, heat loss is greater through the existing wall construction versus the recommended split face block façade.

Finally, lighting, people, equipment and appliances are all internal heat gains that will be calculated in the next section. 
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Figure 16 Heat gain transfer
[image: ]
Figure 17 Internal heat gain 
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Figure 18 Solar factor value 
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Figure 19 Solar factor 
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Figure 20 Shading Coefficient 
HEAT GAIN


H
eat gain radiates from the sun which could increase your utility bills. I expect that your wall assembly will cause more external heat gain than my aesthetically pleasing thermal wall section. Heat gain also comes from internal loads, solar factors and what is known as the shading coefficient.
  
Internal loads. I have taken into account the minimum of 5 watts per square foot of lighting required for your project. I also considered the internal heat gain from your kitchen appliances, furnace and air conditioner including a 10 horsepower fan. Another internal heat gain evaluated was sensible and latent internal heat gain from the type of activity going on in the space. More than light dancing, but less than heavy work was considered for your banquet hall as it was the closet that resembled the function of your space from the choices on the table provided by Robert Trost for sensible and latent heat gain (2008, 216). 

Solar Factors. The sun radiant through glass which cause a comfort problem, therefore it have to be take into account when considering to calculate heat gain of a building. The table value depends on the orientation of glass and the time of consideration about heat gain (Trost, 2004). Your project was evaluated with one of the worst heat gains (150 BTUH) at 2 p.m. with glass installed on the West side of the building. 

Shading Coefficient. The shading coefficient of single glass with no blinds is 90% for single glass (Trost, 2004). The percentage for the shading coefficient is recorded in the project conditions. 
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Figure 21Roof  shading coefficient 
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Figure 22 Wall shading coefficient 
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Figure 23 Canopy shading 
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Figure 24 Heat gain pie chart
For example, a canopy over the glass would have changed the shading coefficient because it would have blocked the rays from the sun but still allowed natural light to enter the space. Shading also produces a nice shadow line as shown in Figure 23. 

Equivalent temperature difference (ETD). I estimated your existing wall to be 14 pounds per square foot, and about 8 pounds per square foot for your gable roof structure.  I added up my wall section to be around 90 pounds per square foot. However, the equivalent temperature differences for wall and roofs as well depend on the color as well as the weight of these structural components (Trost 2004). Walls orientated to the south will be considered at 2 p.m. in this report.  

Figure 24 demonstrates majority of the sources for internal heat gains. Glass accounts for about half of the total internal heat gain of a space. That is why it is important to consider the orientation of fenestration and the amount of glass to be framed in a building. Glass results the greatest heat loss and heat gain surface area of a structure. Walls and doors accounts for about 20% of heat gain. As I said before, people and the type of activity going on in a space is critical to estimating heat gain. Heat gain through cracks and leaks are due to infiltration from the air pockets that are unavoidable during construction. The ceiling account for the smallest source of heat gain because solar energy must travel through roofs before bearing down on our ceilings. For example, recessed lights in our ceilings direct heat gain. On the other hand, they provoke heat loss from not being air seal; allowing conditioned air to reach spaces that are not conditioned. 

Heat gain calculations. In this section, I will calculate the summer heat  
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Figure 25 Existing wall heat gain results
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Figure 26 New wall heat gain results
gain. I was dedicated to perform the lighting, people, equipment and appliances calculations for the heat gain sections because I did not demonstrate them in the heat loss calculation section. The process of calculating is the same, just multiplying across. The differences are that we would use the required CFM for the summer instead of the winter because heat gain penetrates during the cooling season. However, ventilation governs infiltration if the required CFM is greater only in the winter. We would also use the temperature difference in the summer of 20 degrees, not the 70 degree temperature difference for the winter design.
   
A few more quick notes before we move on to some simple calculations are the U and ETD values for walls; the primary purpose of this lengthy process. Figure 26 illustrates a greater resistance to heat flow in comparison to 0.5 for the existing wall U vale in Figure 25. 

Figure 22 says for light color walls over 50 pounds per square foot use the temperature difference of the summer design to calculate the ETD for walls orientated to the South at 2 p.m. Figure 26 shows the 20 degree temperature difference for the ETD because the walls were examined at 2 p.m., and are greater than 50 lbs per square foot. On the other hand, the existing wall in Figure 25 must be treated a different way according to Figure 22. Figure 22 says add 10 degrees to dark walls orientated to the south that weigh between 0-50 lbs per square foot. As we see, those design temperature differences and the weight of walls all stem from design and project conditions. Following, the ETD approach to your exiting wall we will finally arrive at some of the heat gain calculations.

The dimensions and orientation of a space must be understood to perform the following calculations to determine the ETD. Here is how we find the ETD for your existing wall.

ETD = 
N = 93’ x 20 = 1860
E = 40’ x 20 = 800
S = 93’ x (20 + 20) = 3720
W = 40’ x 20 = 800

ETD =  =27

Figure 25 does indicate 27 for the ETD value for your existing wall. Following are the calculations that I promise to show for the heat gain section.

Lighting Watts = 5 watts/Sq. Ft. x Building Area 
Lighting watts = 5 watts/Sq. Ft. x 3720 Sq. Ft.
Lighting Watts = 18600 Watts
Internal Gain from lighting equals,
Lighting Watts x (3.4)
Internal Gain = 18600 x 3.4 = 63240 BTUH

Frederick J. Trost (2004) shows excellent examples of how to calculate the internal heat gain from lighting (p 213). Moving on to the internal heat gain from people would not have had been accurately determine without the occupant load. Internal Gain from people equals,

Occupant Load x Q sensible 
Occupant Load x Q latent 
137 Occupants x 600 BTUH = 82200 BTUH
137 Occupants x 1000 BTUH = 137000 BTUH

The figures for sensible and latent heat were giving in BTHU for selected activities of the space as I described under internal heat gains. Heat gain for appliances and equipment has an identical constant to calculating the lighting heat gain. Internal gain from equipment and appliances equals,

Equipment heat gain = () =
10000 watts x () = 34000 BTUH
Appliances heat gain = () = 
1000 watts x () = 34000 BTUH

As a result, 10 % was added to the total heat loss and heat gain of both the existing wall and the recommended split face block façade because the ducts are considered to circulate air from unconditioned space; the attic. Below examines that idea and the two wall sections for heat loss and heat gain. 

Figure 1 project condition existing wall section heat loss equals,
303557 BTUH x 1.10 = 333913 BTUH
Figure 1 project condition existing wall section heat gain equals,
390867 BTUH x 1.10 = 429953 BTUH
Figure 2 Project condition new wall section heat loss equals,
296478 BTHU x 1.10 = 326126 BTUH
Figure 2 Project condition new wall section heat gain equals,
388087 BTUH x 1.10 = 426896 BTUH
The existing wall heat loss is 7787 BTUH greater than my recommended wall section. The existing wall system also has a greater heat gain of 3057 BTUH. This analysis is only at peak heat loss or heat gain, not over an entire heating or cooling season.   

Analysis


HVAC SYSTEMS

H
eating Cooling and Air Conditioning is governed by ASRAHE. I know over-sizing cooling equipment opens painful utility bills over wasted energy. On the other hand, under-sizing cooling equipment requires the system to run more often jacking up the cost to maintain a comfortable indoor temperature. A balanced system is the way to go for your new project. Frederick J. Trost (2004) compared, “Air-conditioner efficiency is measured by a similar index called SEER (seasonal energy efficiency ratio)” (p 235). 

Existing Systems

Your existing mechanical systems cost more to operate due to the efficiency and SEER rating.
· 70 % furnace
· SEER 10 air conditioning unit  

Recommended Systems

I project that a Lennox Energence gas/electric rooftop packaged system will reduce your summer and winter utility bills as well as reduce our global energy foot print. However, the mechanical systems will be installed at grade due to your non-flat sloped gable roof. 

· 2-17.5 ton 90% efficiency, SEER 13 packaged units 

As a result of our heat loss and heat gain calculations, 36 tons of conditioned air is considered to balance the Banquet Hall mechanical systems. Following is the methodology of how I determined a balanced mechanical system for your space. 

1 ton of conditioned air equals 12000 BTUH (Trost, 2004). 
Existing Heat Loss = 303557 x 1.10 = 333913 BTHU
Tonnage =  = 28 Tons
Existing Heat Gain = 390867 BTUH x 1.10 = 429953 BTHU
Tonnage =  = 36 Tons
The recommended design of a balanced HVAC system is based on heat gain because it is considered the worst case design condition; 333912 BTUH < 429953 BTHU. 
Following is a quick example of estimating heating and cooling between the existing and recommended HVAC systems, if 389680000 BTUH were lost over an entire heating season with natural gas at .50 per MCF, and cooling Kwh at .08.
Heating = 
Existing System =  = $278.34
Recommended System =  = $216.48

Cooling = 
Existing System =  = $3117.44

Recommended System = = $2398.03

Summary
The recommended balanced HVAC systems yield a tremendous amount of savings; about 23 % savings on heating and cooling.

COST
C
ost is almost always the driving force by clients to pay for new cross sections and  balanced HVAC systems. I project that the benefits and advatages to implement my proposed splitface block façade and HVAC systems will outweigh the intial cost of construction.
Recommended wall-Split face block façade
· Rigid Insulation
· Split face block-6” x 8” x 16” with mortar and wall ties
· Required Footing 

I have taken into account all of the construction materials and labor to wrap Figure 1 identical to Figure 2. I will layout the cost for the footing required after I demonstrate the quantity of materials. 
The area of the wall is not the same area as the wall area on the heating and cooling sheets because I am ignoring the East side of the building. Wall area equals north, south and west walls times the height of the walls including the west area of the gable.
Wall area for rigid insulation and split face block equals,
(93’ x 2) + 40 x 10’-8” = 2409 Sq. Ft.
Wall area for the gable roof is a little different that is why the roof slope (5/12) is shown in Figure 9. I am going to use the area of an triangle to find the area of the gable end, but it would have been nearly impossible to use the formula if the height was unknown.
Gable end area equals,
20 x 5 = 100 inches/ 12 in/ft = 8’-4” is the height for my triangle with a base of 40 feet; which is the dimension of the building north-to-south.
Area of a triangle =  
Area of a triangle =  = 166.6 SQ. Ft.
Total Area = 2409 Sq. Ft. + 166.6 Sq. Ft. = 2576 Sq. Ft.
Home depot sales 1” Rigid insulation with 4’ x 8’ dimensions for $12.68 a sheet. I was quoted “typical installation cost are about equal to material cost” (Home Depot 2012).
Cost of rigid insulation material equals,
   =  = 81 pieces
81 pieces x 12.68 = 1027.08
Total material and labor cost equal,
1027.08 x 2 = $2054.16
Old Castle split face block masonry wall cost guide was used to estimate the $9.68 per sq. ft. installed cost for lightweight colored split face block (Old Castele, Fig E).
 Total Area = 2409 Sq. Ft. + 166.6 Sq. Ft. = 2576 Sq. Ft.
Total material and labor cost equal,
2576 Sq. Ft. x $9.68 per sq. ft. = $24935.68
National Construction Estimators contribute 2000 psi concrete with #4 reinforcing bars for the new trowel in 6” x 9” footing. Minimum job charge is $900.00 plus material, labor and equipment cost.
Materials cost = $128.25 per cubuc yard
Labor cost = $63.07 per cubic yard
Equipment cost = $24.40 per cubic yard

The footing will project 6 inches in each direction (north, south and west).Total cubic yards of footing equal,
6” x 9” x 228 linear feet = 85.5 cubic feet  = 3.16 = 4 cubic yards
Total material and labor cost equal,
4 cubic yards x 215.72 = $862.88
$862.88 + Minimum job charge = $1762.88
Packaged-HVAC Systems 

· 2- 17.5 Ton 90% Efficient 13 SEER roof top units
A Lennox Energence district repesentitive compared “ $3000 for every 130000 BTUH, and 50% of purchase price for installation including duct work” (Personal Commnication 2012). The total heat gain is 429953 BTHU. Total material cost equal,
 = 3.3 x $3000 = $9900
Total ductwork and labor cost equal,
 =  = $4950
Total cost equals,
 $9900 + $4950 = $14850
The total cost for working drawings of the recommended wall and HVAC systems equals,
$2054.16 + $24935.68 + $1762.88 + $14850 = $43602.72
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Figure 27 Annual heating hours
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Figure 28 Annual cooling hours
BENEFITS
B
udget is not the only benefit from my recommended split face block façade and HVAC systems. I did extensive research to provide you with a  project of intergration to balance your comfort. I analyzed the  benefits from savings from utility bills to simple payback a rate of return to the savings to investment ratio. 
I really had to determine the total or annual BTHU before evaluting any savings over heat loss and heat again. I am proposing that our cooling season is 122 days or 17.5 weeks thru June-September, and 243 days or 34.5 weeks for our heating season. I am also assuming that your banquet hall will be open 8 hours/day for 5 days/week. According to Frederick J. Trost, in order to determine annual heating BTUH lost, lighting must be subtracted from the total annual heat loss (2004, 283). Figure 27 estimates for Flint, Michigan about 2400 heating hours annually, and Figure 28 shows about 625 hours for cooling. Figures 25 and 26 gives the peak heat loss and heat gain for each wall assembly. 
Existing wall annual heating and cooling
The existing wall heat loss is 333912 BTUH and 429953 BTHU for the heat gain. 
Annual heating =  333912 BTUH (2400 hours) – Lighting Hours
Annual heat loss = 333912 BTUH x 2400 hours = 801388800 BTHU
Lighting heat gain = 63240 BTUH (34.5 weeks) (8 hours/day) (5days/week)
Lighting heat gain = 63240 BTUH (34.5 weeks) (8 hours/day) (5days/week) = 87271200 BTUH
Annual heating = 801388800 BTHU - 87271200 BTUH = 714117600 BTUH
Annual cooling =  429953 BTUH  (625hours) = 268720625 
Recommended wall annual heating and cooling
The recommended wall heat loss is 326126 BTUH and 426896 BTHU for the heat gain. 
Annual heating =  326126 BTUH (2400 hours) – Lighting Hours
Annual heat loss = 326126 BTUH x 2400 hours = 782702400 BTHU
Lighting heat gain = 63240 BTUH (34.5 weeks) (8 hours/day) (5days/week)
Lighting heat gain = 63240 BTUH (34.5 weeks) (8 hours/day) (5days/week) = 87271200 BTUH
Annual heating = 782702400 BTHU - 87271200 BTUH = 695431200 BTUH
Annual cooling = 426896 BTHU (625 hours) BTUH = 266810000 BTUH
The units of gas are 1000000 BTHU per mega cubic foot. Consumers Energy claim, “cost per MCF (mega cubic foot of gas) does not fluctuate between heating and cooling seasons” (Personal Communication 2012). The price of gas is $2.30 per MCF. I also examined the Residential Service Secondary Rate RS just to take an average of the changing rates for electricity. Rates for electricity are a little cheaper during the heating season because the majority of customers would be heating and not cooling(Consumers Energy 2012). I took the average price of electricty year round to be about 10.5 cents/kWh.  
Existing wall estimated annual utility rates equal, 
Heating = 

 = $2346.38
Cooling = 
Existing System =  = 
$2821.56

Recommended wall estimated annual utility rates equal, 
Heating = 

 = $1777.21
Cooling = 
Existing System =  = 
$2155.00

Total Heating Savings = $2346.38-$1777.21 = $569.17
Total Cooling Savings = $2821.56-$2155.00
= $666.56
Total Annual Utility Savings = $569.17 + $666.56 = $1235.73 a year
Simple payback =  
Simple payback =  = 36 years
Rate of Return =  
Rate of Return =  .028 x 100% = 2.8 %
I am assuming that the life cycle of rigid insulation, split face block and 2000 psi concrete has a life cycle of at least 50 years. I have heard that energy star projects equal 1 or more for the savings to investment ratio. 
Savings to Investment ratio =  
Savings to Investment ratio =  = 1.41 
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Figure 29 Recommended wall section		
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Figure 30 Existing wall section


ADVANTAGES 
T
he number one advantage to moving forward with this recommended wall structure and HVAC systems is that the initial cost will be reimbursed in less than the 50 years of your HUD contract. By the time your contract is up, You would have saved about $20,000 with an aesthetically pleasing exterior finish providing comfort and reducing temperture drop through the wall cavity.
Existing Wall Temperture equals, 
Temperture drop = 
U = 1/ R 
Airout = .2
½” T-11 = .65
½” OSB = .65
5” Batt Insulation = 17.5
½” Gym. Bd. = .5
½” Wall Carpet = .225
Air in = .7
R = 20

U = 1/20 = .05
Airout =  = .7
½” T-11 =  = 2.275

½” OSB =  = 2.275
5” Batt Insulation =  = 61.25
½” Gym. Bd. =  = 1.75
½” Wall Carpet =  = .78
Air in = .  = 2.45

Recommended Wall Temperture equals, 
Airout = .2
6” Split face block = 1.5
Airspace = 2
1” Rigid Insulation = 8
½” T-11 = .65
½” OSB = .65
5” Batt Insulation = 17.5
½” Gym. Bd. = .5
½” Wall Carpet = .225
Air in = .7
R = 32
U = 1/32 = .03
Airout =  = .4375

6” SFB =  = 3.28
1-1/2” Airspace =  = 4.375

1” Rigid insulation =  = 17.5
½” T-11 =  = 1.42
½” OSB =  = 1.42
5” Batt Insulation =  = 38.28
½” Gym. Bd. =  = 1
½” Wall Carpet =  = .5
Air in = .  = 1.5

As a result, my recommended wall decrease temperture drop through the wall cavity. What does this mean? It signals a more comfort indoors, and less money flying through the wall trying to maintain comfort. Below are the subscribed results of the two wall systems temperture drops through the cavity of the wall.

Existing Wall Temperture drop, 
Outside Air = 0
Airout =  .7 = 1
½” T-11 = 2.275 = 2 
½” OSB = 2.275 = 2
5” Batt Insulation =  61.25 = 61
½” Gym. Bd. = 1.75 = 1
½” Wall Carpet = .78  = 1
Air in =  2.45 = 2
Inside Air = 70

Outside Air = 0
Airout =  .7 = 1, 1- 1 = 0
½” T-11 = 2.275 = 2, 3 – 2 = 1
½” OSB = 2.275 = 2, 5-2 = 3
5” Batt Insulation =  61.25 = 61, 66 – 61 = 5
½” Gym. Bd. = 1.75 = 1, 67 – 1 = 66
½” Wall Carpet = .78  = 1, 68 – 1 = 67
Air in = .2.45 = 2, 70-2 = 68
Inside Air = 70 

Recommended Wall Temperture drop, 
Outside Air = 0
Airout = .4375 = 1
6” Split face block = 3.28 = 3
Airspace = 4.375 = 4
1” Rigid Insulation = 17.5 = 18
½” T-11 = 1.42 = 1
½” OSB = 1.42  =1
5” Batt Insulation = 38.28 = 38
½” Gym. Bd. = 1 = 1
½” Wall Carpet = .5 = 1
Air in = 1.5 = 2
Inside Air = 70

Outside Air = 0
Airout = .4375 = 1, 1- 1 = 0
6” Split face block = 3.28 = 3, 4 – 3 = 1
Airspace = 4.375 = 4, 8 – 4 = 4 
1” Rigid Insulation = 17.5 = 18, 26 – 18 = 8
½” T-11 = 1.42 = 1, 27 – 1 = 26
½” OSB = 1.42  =1, 28 – 1 = 27
5” Batt Insulation = 38.28 = 38, 66 – 38 = 28
½” Gym. Bd. = 1 = 1, 67 – 1 = 66
½” Wall Carpet = .5 = 1, 68- 1 = 67
Air in = 1.5 = 2, 70 – 2 = 68
Inside Air = 70

















Feasibility




			Recommendations


	

My analytical expressions clearly demostrates that there is a greater heat loss and heat gain from your existing wall structure, and less of a temperature drop through my recommended wall construction. On the other hand, the HVAC systems shows a significant interest for potential utility savings. The simple payback, rate of return and savings to investment ratio provide you with the necessary tools to analyze if your project is worth your investment. I am very pleased to render your split face block façade and new HVAC systems well within your $50,000.00 budget.
 
1. Existing wall heat loss is 333913 BTUH, see Figure 12 and page 9
2. Recommeded wall heat loss is 326126 BTUH, see Figure 14 and page 10
3. Existing wall heat gain is 429953 BTUH, see Figure 25 and page 13
4. Recommeded wall heat gain is 426896 BTUH, see Figure 26 and page 13
5. Total cost of wall construction and HVAC systems equals $43602.72 see page 17
6. Exisiting HVAC sytems cost about $2346.38 during the heating season and about $2821.56 during cooling season, see page 19  
7. Recommneded HVAC systems $1777.21 during the heating season and about $2155.00 during cooling season, see page 19 
8. Simple payback is 36 years, see page 19  
9. Rate of return is 2.8 %, see page 19  
10. Savings to investment ratio is energy star qualified from 1.4, see page 19  

  











I recommend implementing my design for your exterior wall because the heat loss and heat gain is not as great as your existing wall construction. The new wall also will reduce the temperature drop through the wall, providing comfort and less of a demand for heating and cooling while maintaining its aesthetics. The existing HVAC systems are very inefficient compared to the advanced units available in today’s market. Lennox is one of the world’s leading manufacturers of heating and cooling equipment. Their equipment is fairly easy to maintenance and parts are readily available in Flint. The combination of multiple rooftop units will never leave you stranded during heating and coolling seasons in case one of the units decides to fail normal operation. 
Recommendations

However, this report was investigated for peak heat loss and heat at 2 p.m. which very well might produce slightly different results analyzing at 4 p.m. or another time. The number of hours and days the building will operate could have a total effect on the amount of savings for heating and cooling, simple payback,  rate of return and the savings to investment ratio. Overall, I believe your project will be a success and your initial investment is worthy of a aesthetically pleasing exterior that will provide comfort for its occupants. 
References
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TABLE 1004.1.1
MAXIMUM FLOOR AREA ALLOWANCES PER OCCUPANT

FLOOR AREA IN SQ,

FUNCTION OF SPACE FT. PER OCCUPANT
Agricultural building 300 gross
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Item Quantities Winter heat Loss = BUTH
CFM=Volume*ACH / 60
Outdoor Air
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Equipment 10000 watts ‘Equipment=Floor area x watts per square foot
10 hp
Appliances 1000
Other
Subtotals 303557
If ducts are outside the conditioned space add 10% 30356
TOTAL BTUH heat loss 333912 8

Check; heat loss = 20-60 BTUH per saft. (south to north); heat gain = 15-60 BTUH ¢
south). Allow 4% of area served for fan rooms, add 2% of gross building area for cer
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CFM=Volume *ACH / 60
Outdoor Air
winter 496 CFM ( 108 ) ( 707D ) = 257040
summer 331 CFM
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0 hp
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Other
Subtotals 296478
If ducts are outside the conditioned space add 10% 29648
TOTAL BTUH heat loss 326126 BT

Check; heat loss = 20-60 BTUH per sqft. (south to north); heat gain = 15-60 BTUH p:
south). Allow 4% of area served for fan rooms, add 2% of gross building area for cen
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