


Description of Individual Measures

Electric Heating (El Paso)

Estimated Cost
Annual Energy | Annual Energy
indivi . . ®)
ndividual Measures Savings Savings
(%) ($lyear) Marginal Cost* New System Cost?
A Domestic Hot Water Measures
1 [Tankless Electric Water Heater 1.7% $46 $700 - $1,400
2 |Solar Domestic Hot Water System 17.3% $460 $2,900 - $5,200
B Air Distribution System Measures
4 _|Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 3.5% $93 $1,000 - $7,000
5 |Improved Duct Sealing (10% to 5% Duct Leakage) 2.3% $61 $450 - $650
© Envelope and Fenestration Measures
6 |Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) 0.9% $25 $350 - $1,500
7 |Window Shading (None to 4 ft. Eaves on All Sides) 3.3% $88 $3,100 - $3,500
Window Shading and Redistribution (Equal Windows on All Four Sides with No
g | 9 e (Equa . 56% $150 $3,100 - $3,500
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides)
- ] Non attainment and affected counties (all)
9 |Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 1.8% $47 $800 - $1,100 ¥
D HVAC System Measures - Non attainment and affected counties
- — - (corr ing to the table)
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 3.4% $90 $1,500 - $2,400
Description of Combined Measures to Achieve 15% Above Code Savings
Combined Combined Combined Estimated Cost Combined Annual Combined Ozone
. 3 ompine omoine ($) NO, Emissions Season Period NO, Simple Estimated
Combination of Measures Energy Savings | Energy Savings Savi Emissi Savi Payback
(%) ($lyear) Marginal Cost* New System Cost? avings missions Savings ayback (yrs)
(Ibs/year) (Ibs/day)
Combination 1
2 |Solar Domestic Hot Water System 17.3% $460 $2,900 - $5,200 N/A N/A 6.3 - 11.3
Combination 2
1 |Tankless Electric Water Heater $700 - $1,400
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 _|Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No 13.6% $363 $3,100 - $3,500 N/A N/A 20.5 - 46.5
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) ! 3 !
9 |Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 _|Reduced Air Infiltration (0.43 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No 13.0% $348 $3.100 - $3,500 N/A N/A 19.8 - 30.3
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) . - ’
9 |Improved Windows (U-factor: 0.44 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400

Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used. See detailed writeup

(Building Description)
* Building type: Residential
* Gross area: 2,323 sq-ft.

* Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH)

* Number of floors: 1
* Floor-to-floor height: 8ft
* Window-to-wall ratio: 18%

Table 3b: 15% Above Code Savings (Residential — Electric Heating)

for El Paso County

@ Energy Systems Laboratory - August 2007
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Electric Heating (Collin, Dallas, Denton, Ellis, Hood, Hunt, Johnson, Kaufman, Parker,

Description of Individual Measures

Rockwall and Tarrant Counties)

Estimated Cost
Annual Energy | Annual Energy ©)
Individual Measures Savings Savings
(%) ($lyear) Marginal Cost* New System Cost?
A Domestic Hot Water Measures
1 [Tankless Electric Water Heater 1.5% $45 $700 - $1,400
2 [Solar Domestic Hot Water System 12.9% $376 $2,900 - $5,200
B Air Distribution System Measures
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 5.8% $171 $1,000 - $7,000 .
5 |Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $129 $450 - $650 . -
C Envelope and Fenestration Measures o
6 |Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 2.6% $77 $350 - $1,500
7 [Window Shading (None to 4 ft. Eaves on All Sides) 2.8% $82 $3,100 - $3,500 i
Window Shading and Redistribution (Equal Windows on All Four Sides with No ) -
8 Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 49% $143 $3,100 - $3,500 [ Nonattainment and affected counties (alf)
9 [Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 2.6% $76 $800 - $1,100 [ Von ttinment and affested counies '
D HVAC Sys[em Measures (corresponding to the table)
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.0% $117 $1,500 - $2,400
Description of Combined Measures to Achieve 15% Above Code Savings
Combined Combined Combined Estimated Cost Combined Annual Combined Ozone
Combination of Measures® Energy Savings | Energy Savings ® NOx Em_iSSionS Seésoﬁ PeriOd,NO‘ Simple Estimated
(%) ($lyear) Marginal Cost* New System Cost Savings Emissions Savings Payback (yrs)
(Ibs/year) (Ibs/day)
Combination 1
2 _|Solar Domestic Hot Water System 17.3% $505 $2,900 - $5,200 132 0.019 6.6 - 11.6
5 [Improved Duct Sealing (10% to 5% Duct Leakage) = $450 - $650 i i i |
Combination 2
1 |Tankless Electric Water Heater $700 - $1,400
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
Window Shading and Redistribution (Equal Windows on All Four Sides with No 15.0% $438 4.47 0.030 14.4 - 326
8 Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) $3,100 - $3,500
12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5_|Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 _|Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 15.5% $452 $350 - $1,500 4.60 0.023 135 - 20.9
g |Window Shading and Redistribution (Equal Windows on All Four Sides with No : $3.100 - $3,500 : : : :
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) : :
12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Note: (Building Description) COLLIN
1. Marginal cost = new system cost - original system cost * Building type: Residential DENTON HUNT
2. New system cost = new system cost only * Gross area: 2,323 sq-ft. ROCKWALL
3. See individual measures above for specific savings * Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH) 4
* Energy Cost: Electricity cost = $0.15/kWh * Number of floors: 1 ‘
Natural gas cost = $1.00/therm * Floor-to-floor height: 8ft
4. Savings depend on fuel mix used. See detailed writeu * Window-to-wall ratio: 18%
g5 cep P PARKER [TARRANT | DALLAS
i 0 . . . . . KAUFMAN
Table 4b: 15% Above Code Savings (Residential — Electric Heating) for
Collin, Dallas, Denton, Ellis, Hood, Hunt, Johnson, Kaufman, Hoob liornson 1 ELLIs |

Parker, Rockwall and Tarrant Counties

@ Energy Systems Laboratory - August 2007
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Electric Heating (Brazoria, Fort Bend, Galveston, Harris, Montgomery

Description of Individual Measures

and Waller Counties)

Estimated Cost
Annual Energy | Annual Energy S Imf};) 03
Individual Measures Savings Savings
(%) ($lyear) Marginal Cost* New System Cost?
A Domestic Hot Water Measures
1 |Tankless Electric Water Heater 1.5% $42 $700 - $1,400
2 |Solar Domestic Hot Water System 10.9% $304 $2,900 - $5,200 s
B Air Distribution System Measures L -
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.7% $242 $1,000 - $7,000
5 |Improved Duct Sealing (10% to 5% Duct Leakage) 4.8% $134 $450 - $650
© Envelope and Fenestration Measures
6 |Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) 1.8% $50 $350 - $1,500
7 |Window Shading (None to 4 ft. Eaves on All Sides) 3.7% $103 $3,100 - $3,500
Window Shading and Redistribution (Equal Windows on All Four Sides with No 0
8 Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 50% 3141 $3,100 - $3,500 -
9 |improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $92 $800 - $1,100 [] Nonattainment and affected counties (al)
D HVAC System Measures ) Non attainment and affected counties
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.1% $114 $1,500 - $2,400 (corresponding to the table)
Description of Combined Measures to Achieve 15% Above Code Savings
Combined Combined Combined Estimated Cost Combined Annual Combined Ozone
L 3 om me. om me. ($) NO, Emissions Season Period NO, Simple Estimated
Combination of Measures Energy Savings | Energy Savings X o . back
(%) ($lyear) Marginal Cost* New System Cost? Savings Emissions Savings Payback (yrs)
(Ibs/year) (Ibs/day)
Combination 1
2 [Solar Domestic Hot Water System 15.7% $438 $2,900 - $5,200 101 0.020 76 - 134
5 [Improved Duct Sealing (10% to 5% Duct Leakage) e $450 - $650 ) ) ) )
Combination 2
1 |Tankless Electric Water Heater $700 - $1,400
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 15.4% $431 $1,000 - $7,000 3.06 0.029 93 - 276
9 _|Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) ’ $800 - $1,100 ’ ’ ’ ’
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 |Reduced Air Infiltration (0.46 to 0.35 Air-changes/hr) 15.1% $422 $350 - $1,500 3.19 0.026 145 - 224
g [Window Shading and Redistribution (Equal Windows on All Four Sides with No ' $3.100 - $3,500 ’ ’ ' ’
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) ! e
12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Note: (Building Description)
1. Marginal cost = new system cost - original system cost * Building type: Residential
2. New system cost = new system cost only * Gross area: 2,323 sq-ft.
3. See individual measures above for specific savings * Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH) .
* Energy Cost: Electricity cost = $0.15/kWh * Number of floors: 1
Natural gas cost = $1.00/therm * Floor-to-floor height: 8ft
4. Savings depend on fuel mix used. See detailed writeup * Window-to-wall ratio: 18%
Table 5b: 15% Above Code Savings (Residential — Electric FORT BEND
Heating) for Brazoria, Fort Bend, Galveston, Harris,
Montgomery and Waller Counties BRAZORIA (/AL VESTON

@ Energy Systems Laboratory - August 2007
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Electric Heating (Gregg, Harrison, Henderson, Rusk, Smith and Upshur Counties)

Description of Individual Measures

Estimated Cost
Annual Energy | Annual Energy ®
Individual Measures Savings Savings
(%) ($lyear) Marginal Cost* New System Cost’
A Domestic Hot Water Measures
1 [Tankless Electric Water Heater 1.6% $44 $700 - $1,400
2 |Solar Domestic Hot Water System 12.4% $341 $2,900 - $5,200 :
B Air Distribution System Measures ‘
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 6.9% $191 $1,000 - $7,000
5 |Improved Duct Sealing (10% to 5% Duct Leakage) 4.6% $128 $450 - $650
© Envelope and Fenestration Measures
6 |Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) 1.9% $52 $350 - $1,500
7 |Window Shading (None to 4 ft. Eaves on All Sides) 4.0% $110 $3,100 - $3,500
Window Shading and Redistribution (Equal Windows on All Four Sides with No
8 ) - ) . 5.5% 150 100 - $3,500
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) ° $15 5, %, \
9 |improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $90 $800 - $1,100 [ Nonattainment and affected counties (al) ;
D HVAC System Measures [ Non attainment and affected counties
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 3.9% $107 $1,500 - $2,400 (corresponding to the tzble)
Description of Combined Measures to Achieve 15% Above Code Savings
h Combined Estimated Cost Combined Annual Combined Ozone
. 3 Comblngd Comblngd ($) NO, Emissions Season Period NOy Simple Estimated
Combination of Measures Energy Savings | Energy Savings " L N back
(%) ($lyear) Marginal Cost* New System Cost? Savings Emissions Savings Payback (yrs)
(Ibs/year) (Ibs/day)
Combination 1
2 |Solar Domestic HolWaler System 17.0% $470 $2,900 - $5,200 1.31 0.020 71 - 125
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
Combination 2
1 |Tankless Electric Water Heater $700 - $1,400
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
6 _|Reduced Air Infiltration (0.51 Fu 0.35 Air-changes/hr) 16.7% $461 $350 - $1,500 4.69 0.029 14.4 - 343
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No $3.100 - $3,500
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) i "
12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 _|Reduced Air Infiltration (0.51 to 0.35 Air-changes/hr) $350 - $1,500
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No 16.8% $464 $3.100 - $3,500 4.73 0.026 14.9 - 22.8
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) ! - ’
9 |Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) $800 - $1,100
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Note: (Building Description)
1. Marginal cost = new system cost - original system cost * Building type: Residential UPSHUR
2. New system cost = new system cost only * Gross area: 2,323 sq-ft.
3. See individual measures above for specific savings * Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH)
* Energy Cost: Electricity cost = $0.15/kWh * Number of floors: 1
Natural gas cost = $1.00/therm * Floor-to-floor height: 8ft
4. Savings depend on fuel mix used. See detailed writeup * Window-to-wall ratio: 18% MITH
HENDERSON

Table 6b: 15% Above Code Savings (Residential — Electric
Heating) for Gregg, Harrison, Henderson, Rusk, Smith and

Upshur Counties
@ Energy Systems Laboratory - August 2007

15



Electric Heating (Chambers, Hardin, Jefferson, Liberty and Orange Counties)

Description of Individual Measures

Annual Energy

Annual Energy

Estimated Cost

®

Individual Measures Savings Savings
(%) ($lyear) Marginal Cost* New System Cost?
A Domestic Hot Water Measures
1 |Tankless Electric Water Heater 1.5% $43 $700 - $1,400
2 |Solar Domestic Hot Water System 11.4% $314 $2,900 - $5,200 .
B Air Distribution System Measures 4| =i
4 [Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 9.1% $251 $1,000 - $7,000 \
5 [Improved Duct Sealing (10% to 5% Duct Leakage) 5.0% $139 $450 - $650
C Envelope and Fenestration Measures
6 [Reduced Air Infiltration (0.45 to 0.35 Air-changes/hr) 1.9% $53 $350 - $1,500
7 |Window Shading (None to 4 ft. Eaves on All Sides) 3.8% $104 $3,100 - $3,500
Window Shading and Redistribution (Equal Windows on All Four Sides with No o
8 Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 53% $147 $3,100 - $3,500
9 |improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.3% $90 $800 - $1,100 [ Nonattainment and affected counties (@) 7oy
D HVAC System Measures [ Vonaanment e afeced counes <
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.1% $112 $1,500 - $2,400 (corresponding to the table)
Description of Combined Measures to Achieve 15% Above Code Savings
Combined Combined Combined Estimated Cost Combined Annual Combined Ozone
L 3 om me. om m? ($) NOy Emissions Season Period NOy Simple Estimated
Combination of Measures Energy Savings | Energy Savings X o . back
(%) ($lyear) Marginal Cost* New System Cost? Savings Emissions Savings Payback (yrs)
(Ibs/year) (Ibs/day)
Combination 1
2 [Solar Domestic HotWater System 16.4% $453 $2,900 - $5,200 N/A N/A 74 - 129
5 [Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
Combination 2
1 |Tankless Electric Water Heater $700 - $1,400
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
9 |Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 15.7% 434 $450 - $650 N/A N/A 8.4 - 264
12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 Rgduced Airlrlfiltralion (0,.45 Fo 0}.35 Air-changes/hr) i i 15.6% $431 $350 - $1,500 N/A N/A 142 - 219
8 Window Shading and Redistribution (Equal Windows on All Four Sides with No $3.100 - $3.500
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) ! !
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $1,500 - $2,400
Note: (Building Description)
1. Marginal cost = new system cost - original system cost * Building type: Residential
2. New system cost = new system cost only * Gross area: 2,323 sq-ft.
3. See individual measures above for specific savings * Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH) o
* Energy Cost: Electricity cost = $0.15/kWh * Number of floors: 1
Natural gas cost = $1.00/therm * Floor-to-floor height: 8ft
4. Savings depend on fuel mix used. See detailed writeup * Window-to-wall ratio: 18%
Table 7b: 15% Above Code Savings (Residential — Electric o
Heating) for Chambers, Hardin, Jefferson, Liberty and Orange "’w@é\
R

Counties
@ Energy Systems Laboratory - August 2007




Electric Heating (Bexar, Comal, Guadalupe and Wilson Counties)

Description of Individual Measures

Annual Energy

Annual Energy

Estimated Cost

Window Shading and Redistribution (Equal Windows on All Four Sides with No
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides)

12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF)

$3,100 - $3,500

$1,500 - $2,400

. . . $
Individual Measures Savings Savings ®
(%) ($lyear) Marginal Cost* New System Cost?
A Domestic Hot Water Measures
1 |Tankless Electric Water Heater 1.5% $43 $700 - $1,400
2 |Solar Domestic Hot Water System 12.5% $355 $2,900 - $5,200 s
B Air Distribution System Measures q i
4 [Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 8.3% $237 $1,000 - $7,000
5 |Improved Duct Sealing (10% to 5% Duct Leakage) 4.4% $126 $450 - $650
© Envelope and Fenestration Measures
6 |Reduced Air Infiltration (0.47 to 0.35 Air-changes/hr) 1.9% $53 $350 - $1,500
7 |Window Shading (None to 4 ft. Eaves on All Sides) 4.0% $115 $3,100 - $3,500
Window Shading and Redistribution (Equal Windows on All Four Sides with No
8 . . . . 4% 15! 3,100 - $3,500
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 54% 3155 5, $35 -
9 |Improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.4% $98 $800 - $1,100 [ Nonattainment and affected counties (al)
D HVAC System Measures O Non attainment and affected counties
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.2% $119 $1,500 - $2,400 (corresponding to the table)
Description of Combined Measures to Achieve 15% Above Code Savings
Combined Combined Combined Estimated Cost Combined Annual Combined Ozone
L 3 om me. om me. ($) NOy Emissions Season Period NOy Simple Estimated
Combination of Measures Energy Savings | Energy Savings . L .
%) ($lyear) Marginal Cost? New System Cost? Savings Emissions Savings Payback (yrs)
(Ibslyear) (Ibs/day)
Combination 1
2 [Solar Domestic HolWaler System 16.9% $481 $2,900 - $5,200 1.30 0.018 70 - 122
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
Combination 2
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space $1,000 - $7,000
Window Shading and Redistribution (Equal Windows on All Four Sides with No _
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 21.5% $201 $3,100 - $3,500 441 0025 244 - 817
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) $800 - $1,100
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 |Reduced Air Infiltration (0.47 to 0.35 Air-changes/hr) 16.7% $387 $350 - $1,500 4.48 0.022 158 - 24.4
8

Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used. See detailed writeup

(Building Description)
* Building type: Residential

* Gross area: 2,323 sq-ft.
* Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH)

* Number of floors: 1

* Floor-to-floor height: 8ft

* Window-to-wall ratio: 18%

Table 8b: 15% Above Code Savings (Residential — Electric
Heating) for Bexar, Comal, Guadalupe and Wilson Counties

@ Energy Systems Laboratory - August 2007
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Electric Heating (Victoria County)

Description of Individual Measures

Annual Energy

Annual Energy

Estimated Cost

©)

Window Shading and Redistribution (Equal Windows on All Four Sides with No
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides)

12 | Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF)

$3,100 - $3,500

$1,500 - $2,400

Individual Measures Savings Savings
(%) ($lyear) Marginal Cost* New System Cost?
A Domestic Hot Water Measures
1 |Tankless Electric Water Heater 1.5% $41 $700 - $1,400
2_[Solar Domestic Hot Water System 11.3% $312 $2,900 - $5,200 e
B Air Distribution System Measures )
4 |Relocate HVAC Unit including Supply and Return Ducts in Conditioned Space 9.1% $250 $1,000 - $7,000
5 |Improved Duct Sealing (10% to 5% Duct Leakage) 4.9% $135 $450 - $650
© Envelope and Fenestration Measures
6 |Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) 2.2% $60 $350 - $1,500
7 |Window Shading (None to 4 ft. Eaves on All Sides) 4.5% $124 $3,100 - $3,500
Window Shading and Redistribution (Equal Windows on All Four Sides with No 0
8 Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) 57% $158 $3,100 - $3,500 \
9 |improved Windows (U-factor: 0.47 to 0.42 Btu/h-sf-F, SHGC: 0.4 to 0.33) 3.7% $101 $800 - $1,100 [ Nonattainment and affected counties (al);
D HVAC System Measures O Non attainment and affected counties
12 |Air Conditioner with Heat Pump (SEER 13/7.7 HSPF to SEER 15/8.5 HSPF) 4.2% $116 $1,500 - $2,400 (corresponding to the table)
Description of Combined Measures to Achieve 15% Above Code Savings
Combined Combined Combined Estimated Cost Combined Annual Combined Ozone
o ombine ombine $) NO, Emissions Season Period NO, Simple Estimated
Combination of Measures® Energy Savings | Energy Savings . L .
) (Slyear) Marginal Cost* New System Cost? Savings Emissions Savings Payback (yrs)
9 Y (Ibslyear) (Ibs/day)
Combination 1
2 |So|ar Domestic HotWater System 16.2% $447 $2,900 - $5,200 101 0.015 75 - 131
5 |improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
Combination 2
1 |Tankless Electric Water Heater $700 - $1,400
4 Rglocale HVA.C Unit mclugmg Sgpply and Retvum Ducts in Conquned Space 15.0% $414 $1,000 - $7,000 3.09 0.019 116 - 28.8
Window Shading and Redistribution (Equal Windows on All Four Sides with No $3.100 - $3,500
Shading to 45% Windows on the South with 4ft. Eaves on All Four Sides) ! !
Combination 3
1 |Tankless Electric Water Heater $700 - $1,400
5 |Improved Duct Sealing (10% to 5% Duct Leakage) $450 - $650
6 |Reduced Air Infiltration (0.49 to 0.35 Air-changes/hr) 16.2% $447 $350 - $1,500 3.09 0.019 136 - 211
8

Note:
1. Marginal cost = new system cost - original system cost
2. New system cost = new system cost only
3. See individual measures above for specific savings
* Energy Cost: Electricity cost = $0.15/kWh
Natural gas cost = $1.00/therm
4. Savings depend on fuel mix used. See detailed writeup

(Building Description)
* Building type: Residential

* Gross area: 2,323 sq-ft.

* Building dimension: 48.2ft x 48.2ft x 8ft (WxLxH)
* Number of floors: 1

* Floor-to-floor height: 8ft

* Window-to-wall ratio: 18%

Table 9b: 15% Above Code Savings (Residential — Electric

Heating) for Victoria County

@ Energy Systems Laboratory - August 2007
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Appendix B-1: Summary of Cost Information

DHW System Measures

Capacity

Equipment Cost  Installation Cost

Total Increased

Reference Table (Appendix A)

Base Case

Envelope and Fenestration Measures

Infiltration Rate: 0.462 ACH

Increased Air Tightness-

Dimensions/Quant

ity

2325 sq. ft.
conditioned floor

Cost ($)

$150-$500 (material) + $200-$500
(blower door test)

Total Increased
Cost ($)

$350-$1,500*

%) $) Cost ($)
NATURAL GAS HEATING/NATURAL GAS DHW SYSTEM
Tanktype Gas Water Heater w/ $310-$410 Table Water Heater-1 - No. 7,8,9,10.
Base Case | 1yt light 40/50 Gallon (Avg: $360) $240 Water Heater-2 - No. 3,5.
EEM1 ;ﬁg‘t"l‘:;;:;as Water Heater wio 7.4 GPM $930-$1,460 $720-$1,200 | $1,000-$3,500% [Table Water Heater-1 - No. 1,2,3,4,5,6.
EEM2 Solar Water Heater 80 Gallon $3,300 $2,500 $2,900-$5,200* |Table Solar Water Heater - No. 1, 2, 3
EEM3 ;ﬁg't‘tlfgﬁteas Water Heater wio 40 Gallon $565-5985 $240 $200-$600  [Table Water Heater-1 - No. 11,12,15,16
HEAT PUMP/ELECTRIC DHW SYSTEM
$270-$385 Table Water Heater-1 - No. 17,18.
Base Case |Tanktype Elec. Water Heater 40/50 Gallon (Avg: $330) $240 Water Heater-2 - No. 2.
EEML  [Tankless Elec. Water Heater 3.5-4.5GPM $585-$750 $720-$1,200 $700-$1,400 ;;b'e Water Heater-1 - No. 19, 20, 21,
EEM2 Solar Water Heater 80 Gallon $3,300 $2,500 $2,900-$5,200* |Table Solar Water Heater - No. 1, 2, 3
EEM3  |Heat Pump Water Heater 80/120 Gallon | $1,400-52,000 $300-$700 $400-$800* ;’agle Water Heater-3 -No. 1,2, 3, 4,
Air Distribution System Measures Measures Cost ($) Totegcl':tc(r;)a sed Reference Table (Appendix B)
Base Case |Duct in unconditioned space 2,325 sq. ft.
conditioned floor $0.20/ft. $1,000-$7,000* |Table Duct-3 - No. 1,2,3.
EEM4 Duct in conditioned space area
Base Case |9% duct leakage 628 sq. ft. supply
and 117 sq. ft. $110 (material) + $330 (installation) $450-$650* | Table Duct-2 - No. 1,2.
EEM5 0% duct leakage return duct area

Reference Table (Appendix C)

HVAC Syst

Frame

em Measures

Capacity

Equipment Cost Labor Cost ($)

®)

Total Increased
Cost ($)

EEM6 infiltration Rate: 0.35 ACH area Table Increased Air-tightness - No. 1,2.
Base Case |No Window Shading $16-$23/linear foot Table Shading-1 - No. 1,2, 3, 4, Table
193 ft. perimeter $3,100-63,500 fonading-2 No. 1
EEM7 and 4 Eaves $34-$39/linear foot ! ' Table Shading-1 - No. 4, Table Shading{
EEM8 2 -No. 2
Air Filled, Double Pane . )
; , 96-$112 d - -No. 2,4.
Base Case |\ inum Frame No. of (36"x60") $96-$112 per window s300.51 100+ Table Windows-Summary- No. 2,4
i i i i 127 . '
EEM9 Argon Filled Glazing and Vinyl windows $170-$210 per window Table Windows-Summary- No. 1,3.

Reference Table (Appendix D)

NATURAL GAS HEATING/NATURAL GAS DHW SYSTEM
Base Case 0.78 AFUE l|=iurrr]1ts;ce (wio pilot 3\70210341(;)) Table Furnace - No. 3,4,6,8
S ATOET gm —— 70,000 Btuh g nla $600-$1,500

EEM 10 : “Lél ht")‘ce( opio $1,660-52,500 Table Furnace- No. 2,5.7,9

Base Case |SEER 13 Air Conditioning System $3,300-$4,550 Table Air Conditioning with Gas Heat -
5 ton (Avg. $3925) nia $900-$2,500  [No- 1.2.5,7,11

. o ' Table Air Conditioning with Gas Heat -

EEM 11 SEER 15 Air Conditioning System $4,800-$6,560 No. 3.4.6,8.12

HEAT PUMP/ELECTRIC DHW SYSTEM

Base Case 8.5 HSPF/SEER 13 Heat Pump $3,600-54,400 Table Heat Pump - No. 5,7,10,12,14, 16
5ton (Avg. $4,000) nfa $1,500-$2,400

EEM12 | 85HSPF/SEER 15 Heat Pump $5,000-$6,400 Eb'e Heat Pump- No. 6,8,9,11,13,15,

November 2008 Energy Systems Laboratory, Texas A&M University System




Water Heater -1

Appendix B-2: Cost of DHW Systems

0405N.pdf (Date: 5/17/2006

Item No. Price Brand Type of Fuel Model Energy Factor| Capacity Description Pictures Source Contact Person
Whole Home 7.4 GPM Natural Gas Tankless Water "
Model PTG- Heater With Remote Control; Electronic iginition; - http:/A com/ (Date:
! $999.00 Paloma Natural Gas 74PVN 082 74 GPM jes hot water for 2 to 3 applications; 199,900 BTU 05/08/2006) Intemet Price
burner.
Tankless Gas Whole House Gas Tankless Water Heater; Electronic http://ww, com/ (Date:
\Water Heater 2 $949.00 Bosch AquaStar | Natural Gas | Model 250SX-NG 0.85 6.4 GPM iginition; Supplies hot water for 2 applications. | 05/09/2006 Internet Price
http://www.t com/index.as
£ - {
3 $929.00 Rheem Natural Gas | RTG-74PUN 082 7.4 GPM 52:;": ;Tgsz: j;zmﬂg":gg[)ﬁs: ess Water - p?PageAction=VIEWPROD&Prod! |Internet Price
. ' ’ ) g D=2016 (Date: 05/15/2006
0.84 (85% First hour rating: 240 GPH. Min 20,000 Btu Max 185,000 http:// co
4 $1,397.00 Takagi Natural Gas T-KD20 thermal 6.9 GPM [Btu. Outlet Temp: 95-180°F. No pilot light. (Qualify for m/takagitk1.html; Retail Price
efficiency) $300 TAX credit) http://www.designerplumbing.com
- -
85% thermal First hour rating: 240 GPH. Min 20,000 Btu Max 190,000 http:/ .CO
5 $1457/$1401 Takagi Natural Gas T-K1S/T-K2 ef;\cienc 6.9 GPM |Btu. Outlet Temp: 95-180°F. Electronic ignition. No pilot m/takagitk1.html; Retail Price
4 light. (Qualify for $300 TAX credit) http://www.designerplumbing.com
T
0.81(82.4% First hour rating: 300 GPH. Min 25,000 Btu Max 235,000 P http: .CO
6 $2,297.00 Takagi Natural Gas T-M1 thermal 9.6 GPM |Btu. Outlet Temp: 95-180°F. Electronic ignition. No pilot m/takagitk1.html; Retail Price
efficiency) light. (Qualify for $300 TAX credit) ; http://www.designerplumbing.com
L |
$377.99($409.99 40(50) Kenmore Power Miser 9, 40(50) gal. Gas Water Heater; http://www.sears.com/ (Date:
7 ) Kenmore Natural Gas | #33926(#33916) Gallon  |Hourly input -40,000 BTU. 05/09/2006)
[
=
Select® Standard Vent Gas Water Heaters; Feature C3 .
5215.95(5232.50 40 (50) Technology™ that protects against accidental ignition of http:// tewaterheaters.com/li|CITY SUPPLY COMPANY, INC.
8 : ) : State Natural Gas GS6 40YBRT 0.60 (0.58) Gallon flammable vapors like those from gasoline; Green It -gas/SSG43-4.pdf [HOUSTON, TX 77003
Choice™ gas burner produces 33% lower NOx - Date: 05/11/2006 B: 713-224-1643
emissions than standard burners *
Tank-type Gas
Water Heater HUGHES
with Pilot light : 541 GRAHAM ROAD COLLEGE
http://www.rheem.com/consumer/c |STATION, TX 77845
9 $325.00 Rheem Natural Gas 22V40F 0.6 40 Gallon |Guardian Fury® Gas Water Heaters. atalogRes detail.asp?id=76 (Date: |Phone: (979) 690-7636
05/15/2006 Fax: (979) 690-7821
Communication with Barney on
05/15/2006.
J_'n F| Valley Supply, College Station, TX
http://www.hotwater.com/lit/spec/m [(979) 779-7042
10 $310.00 A.O. Smith Natural Gas GCV50 0.58 50 Gallon [ProMax gas water heaters. Hourly input: 40000Btu/h. edia/res gas/ARG-SS002- (979) 823-5522 (FAX)

Communication with John on
5/17/2006




Select®Power-Vent residenital gas water heater; hourly ot | http://www.stateind.com/lit/medials
1 $757.50 State Natural Gas | PR6 40 XCVIT 0.61 40 Gallon [input-40000Btu; Equipped with nearly-indestructible pec/res-gas/SPVG6-1-4.pdf (Date: [STATE Water Heaters 5
silicon nitride hot surface igniter. 05/10/2006) 800-365-0024
ACT PIPE & SUPPLY, INC.
6900 WEST SAM HOUSTON
PARKWAY NORTH
- HOUSTON, TX 77041
Select®Power Direct-Vent residenital gas water heater; L http://www.stateind.com/lit/media/s B: 713-937-0600
12 $817.50 State Natural Gas | PR640 XBPDT | 0.59(0.58) | 40 Gallon |hourly input-40000Btu; Equipped with nearly- pec/res-gas/SPDVG5-1-4.pdf 713-933-0426 (Eckhard)
indestructible silicon nitride hot surface igniter. Date: 5/10/2006
PowerVent High Efficiency, Induced Draft Gas Water ittp:/lvwaow theem. com/consumerlc
13 $585.00 Rheem Natural Gas 42VRP40 0.64 40 Gallon Heater; Electronic ignition ;ystem atalogRes_detail.asp?id=68 (Date: |jyGHES
5/15/2006 541 GRAHAM ROAD COLLEGE
STATION, TX 77845
Tank-type Gas Phone: (979) 690-7636
Water Heater Fax: (979) 690-7821
with Electronic y Communication with Barney on
" http:/www.rheem.com/consumer/c
\gnition PowerVent Induced Draft Gas Water Heater with the : i 05/15/2006.
A [ " . - g .asp?id=
9 14 $565.00 Ruud Natural Gas PVP40F 0.62 40 Gallon Guardian System™:; Electronic ignition system atalogRes_detail.asp?id=68&brand
=Ruud (Date: 5/15/2006
Power House® Sealed Shot Power Direct-Vent Gas
Water Heaters; horizontal and vertical venting options up g
to 45 feet; Advanced Intelli-Vent gas control valve with - Valley Supply, College Station, TX
GPDH-50/GPDT- rugged silicon nitride hot surface igniter; Closed- 'i http://www.hotwater.com/lit/spec/m |(979) 779-7042
15 $985.00 A.O. Smith Natural Gas 50 0.58 50 Gallon |combustion, two-pipe system draws clean combustion i edia/res_gas/A7521.pdf (Date: (979) 823-5522 (FAX)
air from outside, vents outside the home; l ’ 5/17/2006 Communication with John on
Environmentally friendly Green Choice™ gas burner 5 5/17/2006
reduces NOx emissions by 33% compared to standard g
burners; Hourly input: 40000/65000Btu/h.
Vertex™ Power-Vent Gas Water Heaters; Money-saving ¥ David Cunningham Hugh M.
90% thermal efficiency; Endless hot water means - Cunningham
90% Thermal homeowners will always get “one more hot shower”; Hot http://www.hotwater.com/lit/spec/m |137555 Benchmark
16 $1,200.00 A.O. Smith Natural Gas GPHE-50 o 50 Gallon |water output similar to larger, less efficient 75-gallon unit; edia/res_gas/ARGSS01306.pdf Dallas , TX 75234
i i with nearly indestructible silicon nitride hot Date: 5/17/2006 B/ 972-888-3808
surface ignitor — . J F/972-888-3838
no standing pilot; Hourly input: 76000 Btu/h. - Communication on 5/17/2006
$: $: Ki Py Mi 9(12), 40(50) gallon El [ ] i
69.99($299.99) . 40(50) .enmore Power Miser 3 gallon Electric http://www.sears.com/ (Date:
1 ) Kenmore Electric #32046(#32154) Gallon  |Water Heater; Kilowatt Hrs. per Year- 4721(4622). 05/09/2006)
Tank-type [ ]
Electric Water —
Heater http://www.toolbase.org/ToolbaseR | TOOLBASE Techspecs, by the
esources/level4Techinv.aspx?Cont NAHB Research Center for the
18 $188.00 Electric 55 Gallon entDetaill D=599&BucketlD=6&Cate| Partnership for Advancing
gorylD=9 Technology in Housing (PATH).
http://www.toolbase.org/ToolbaseR [TOOLBASE Techspecs, by the
19 $585.00 Electric Whole esources/level4Techinv.aspx?Cont [INAHB Research Center for the
) House entDetaillD=599&BucketiD=6&Cate| Partnership for Advancing
gorylD=9 Technology in Housing (PATH).
20 $750/8775 | Stiebel Eltron Electric Tempra 20/36 45Gpy |Single phase 150 amp residential electric water heater. Dttp:lwww.tar 0| Retail Price
mi/stiebeleltron.html
Tankless
Electric Water
Heater EEMAX Series Three Residential Heater A ™
21 $749.00 EEMAX Electric Series Three | 99% Efficiency| 4.0 GPM |Single phase 150 amp residential electric water heater. D: < Retail Price
m/eemaxheaters.html
PowerStar AE125 Electric Whole House Tankless; Tl http:/f tankl ter. J
. Ny . p: . 2
2 $596.00 PowerStar Electric AE125 095 35GPM [Provides up to 3.5 gallons per minute(50 degree temp o waler.com!

rise) for water usage at 105° F: 2 sinks or 1 shower.

Date: 05/09/2006




Water Heater -2

Item No. Price Fuel Type Desciption Installation Cost Energy Savings Life Source Contact Person
. 200 http://www.toolbase.org/Techinvent
Tankless . Frgm $290 for small electric 2-4 Times higher than the Electric tankless water heaters cost 10-20% less to : Tankless: 20 years ory/TechDetails.aspx?ContentDetai
1 $200-$1500 Gas/Electric  |undersink unit to over $1500 for high| operate than comparable tank-type heaters. Gas savings|
Water Heater : . " tank type. o Tanktype: 10-15 years 1ID=979&BucketID=6&CategorylD=
capacity gas fired unit may be about 20-40%. 1
T anki Installation cost for tank type is about $240 (3 hours).
Wa"( eif " 2 3 times the tank-type. | The installation cost for tankless water heater is about Al State Plumbing (979-268-4300)
ater Heater $640-1200 (8 to 15 hours).
Tank-Type 3 $383.00 Gas Average Price Energy Consumption: 234 Therms/year 9 years
Water Heater )
rank-Type 4 $380.00 Electri Average Price Energy Consumption: 3,459 kWhlyear 14 a
[\Water Heater . lectric werage Pri gy Consumption: 3, ye: years 10 CER Part 430, Ener
Conservation Program for
Consumer Products: Energy
. " . ; Conservation Standards for Water
Tank-Type Average Price for New Water Heater| Srim)pi:rgstg ':fr:?‘félis;;‘r;aﬁﬁ ::VC:‘ ‘Zcirsegjz (;ng::cé Heaters; Final Rule. Federal
Ty 5 $501.00 Gas after the 2004 water heater V) is 538, v 9 -4 SImPle g oars Register: Part lll, Department of
Water Heater standards take effect payback is 3.6 year. Average net savings over appliance E Offi TE Effici
. N N qy. ay Y
life is $30. Energy savings per year is 22 therms. ner: loe o =er iclenc
and Renewable Energy.
: Compare to item 3, estimated price increase (efficiency
Average Price for New Water Heater . e . . "
[ Tank-Type 6 $486.00 Electric after the 2004 water heater only) is $j01. Annual utillity bill savings is $13.05. $|mple 14 years
Water Heater payback is 7.4 year. Average net savings over appliance
standards take effect : ;
life is $23. Energy savings per year is 188 kWh.
Water Heater -3
item No. Price Brand Type of Fuel Model Energy Factor| Capacity Description Pictures Source Contact Person
$600-$2000 for
1 the HPWH, $300)] Electri Federal Technology Alert, US
700 for ectric Department of Energy, 1995
installation
First hour |Ambient Air HPWH. Tank size: 80 Gallon. Water heating
2 $1,425.00 DEC’STE)?""E' Electric HP-80 25 rating: 62 |capacity: 10600 Btu/hr. Cooling Capacity: 7500 Btu/hr. Ee"z’:r'nTifhr;‘;‘f‘gly_ A'egglés
gallons.  |Electrical Power Input: 0.8 kW. epartment of Energy,
First hour |Ambient Air HPWH. Tank size: 120 Gallon. Water
3 $1,748.00 DEC'ST[Zf'ma' Electric HP-120-18-30 25 rating: 99 |heating capacity: 10600 Btu/hr. Cooling Capacity: 7700 EZ"Z’:;‘;?Z?‘QZ{ A'e;‘g' 9%3
gallons. |Btu/hr. Electrical Power Input: 6.8 kW. P 9
Heat Pump
Water Heater
First hour |Exhaust Air HPWH. Tank size: 80 Gallon. Water heating
4 208200 | DECTherma- Electric HP-VAC-80 21 rating: 70 |capacity: 8300 Btu/hr. Cooling Capacity: 7000 Btu/hr. Federal Technology Alert, US
Vent ! _ Department of Energy, 1995
gallons.  |Electrical Power Input: 1.2 kW.
First hour |Exhaust Air HPWH. Tank size: 120 Gallon. Water
5 $2,229.00 DEC;/Te hne('"‘a' Electric HP-VAC-120 22 rating: 103 |heating capacity: 8300 Btu/hr. Cooling Capacity: 7000 Eeed?:r';if';’;‘é‘;g{ A'e;‘é guss
gallons. |Btu/hr. Electrical Power Input: 1.1 kW. P 9
First hour |Exhaust Air HPWH. Tank size: 80 Gallon. Water heating
6 $1521 (H$175 for DEC;/T herma- Electric VHP-80 25 rating: 64 |capacity: 7100 Btu/hr. Cooling Capacity: 6000 Btu/hr. Eede’a' Tec"??gy A'e;‘ég%s
installation) ent gallons. |Electrical Power Input: 3.3 kW. epartment of Energy,




Duct-2

Appendix B-3: Cost of Air Distribution System Measures

Improved Duct Sealing:

Total
" Material Cost Labor Cost Conditioned |Supply Duct| Return Duct Total Material
D t S
No. escription ($/t2) (8/ft) Floor Area (ft2)| Area (ft2) Area (ft2) Cost ($) C";li"(;) Total Cost (3) ources
1 Using matal foil backad buty1 tapa and mastic $0.15 $0.45 2325 628 116 $111.60 $334.80 $446.40 http://epb. bl.gov/Publications/Ibl-38537.pdf
to seal duct leaks.
Cummings, J.B., J.J. Tooley Jr., M. Moyer, and R. Dunsmore. 1990.
2 Repairing the duct system “Impacts of Duct Leakage on Infiltration Rates, Space Conditioning
P 9 ¥ $200.00 Energy Use, and Peak Electrical Demand in Florida Homes”. Proc.
ACEEE Summer Study 1994. 9:65-76.
Duct-3
Duct in Conditioned Space
. Increment
- Conditioned HVAC Incremental Total Increased
No. Description Floor Area (ft2)| Material * HVAC Labor Framing Cost ($) a(l)lf));):vg;ll Construction Cost ($) Sources
Side-by-side comparison of two identical single-story homes where ductwork was
installed after drywall was complete using a bulkhead dropped down from the http:/ toolbase.ora/pdf/techinv/ductsinconditionedspace techspec.
" . ) . p://www. .org/p D pec.p
1 ceiling,which ran along the long axis of the house; Supply branches, $230.00 df
perpendicular to the supply line, were fitted with high-throw diffusers placed at =
room interior walls
Duct in Unconditioned Space $252.00 $103.00 . . .
2 http://www.toolbase.org/pdf/techinv/ductsinconditionedspace_techspec.p|
df
Duct in Conditioned Space $201.00 $100.00 $50.00 $282.00 $278.00 B
In the affordable home with simple floor plan, ducts were created with trunk line
spanning length of home in constructed bulkhead along first-floor ceiling; . http://www.toolbase.org/pdf/techinv/ductsinconditionedspace_techspec.p
3 2325 Increased cost: $0.2 per ft2 $465.00

Registers off the trunk line serve both floors. A central return was provided at the
landing of an open stairway

df

*Material cost savings include shorter duct runs and smaller diameter duct line.



Increased Air-tightness

Appendix B-4

: Cost of Envelope and Fenestration Measures

N Method for Unit cost # of # of Tot[ar: Costt.- Blower Door Total Cost Source
0- increasing air-tightness ($/windows or Door) Windows Doors weal (:; strip Test ($/house)
Weather Strip - Window 0.5 ~ 12 (Windows) 27 - $14-$324 - http://www.mme.state.va.us/de/hbchap4.html
$4.6 ~ $8 Lowes
Weather Strip - Window (Matérial Only) 27 - $124.2 - $216 - 3225 FREEDOM BLVD. BRYAN, TX 77802
v (979) 774-4141
1 W $20 $350-$1000 Enercon Manufacturing (Mr. Oscar Beard)
Weather Strip - Window (Material $15 + Labor $5) 27 - $540 - 1312 W Villa Maria Rd. Bryan, TX. 77801
Weather Strip - Door 8~15 (Door) - 3 $24-$45 - http://www.mme.state.va.us/de/hbchap4.html
Blower door test ; R R } $200-$500 http://www.powerhousetv.com/stellent2/groups/public/documents/pub/phtv_s
e_we_gs_000530.hcsp
2 Air sealing package - - - - - $500 - $1000 http://www.nbnnews.com/NBN/issues/2006-03-06/Research/index.html
(Blower door test included)
Windows-Summary
Total Number of
No. Description Conditioned| Total Windows Windows | Unit Cost (8) | Total Cost (%) Increased Cost Source
Floor Area Area (ft2) (36"X60") (&)
(ft2)
Thermflect/Argon, Low-Conductance Builder's Cost: CertainTeed http://www.certainteed.com, Table
1 gon, Low-Londu 2325 418 27 $170.00 | $4,590.00 ul : P :
Spacer, Double Pane Windows-2, No.1
Builders' Cost $2,000
Air Filled, Double Pane, Aluminum Builder' Cost: Atrium Companies, Inc, HR Windows® (Average
2 Frame 2825 418 2 $96.00 $2,592.00 of No.2 and No. 3 in Table Windows-1).
3 Argon Filled Glazing and Vinyl Frame 2325 418 27 $210.00 $5,670.00 Lowe's: Pella - ThermaStar, Table Windows-2, No.5
Lowe's $2,700
Air Filled, Double Pane, Aluminum Lowe's: Ml Windows and Doors- BetterBilt, Table Windows-2,
4 Frame 2325 418 27 $112.00 $3,024.00 No.2




Windows-1

Solar Heat Daylight
No. Glazing Type Frame Window Wln.dow Total Unit U Center of Glass Ga_”? Trans- Price ($) |Manufacturer /Distributor Contact Person
Style Size Value U-Value Coefficient mittance
(SHGC)
Thermflect/Argon,
Low-Conductance . Single-Hung " " Builder's Cost:|CertainTeed
1 Spacer, Double Vinyl w/o Grid 36" X 60 031 0.25 029 0.1 $170 http://www.certainteed.com
Pane Enercon Windows & Hardware
1312 W Villa Maria, Bryan, Texas 77801
; s c Atiium G ies. Inc. HR (979) 823-3639
Air-filled, Low-e, . ingle-Hung " " Builder's Cost:|Atrium Companies, Inc, Communication with Oscar Beard on
2 Double Pane | AU™NUM | "o Grig | 36" X €0 0.37 0.2 0.67 $110  |Windows® 05/17/2006.
Air-filled, Double . Single-Hung " " Builder's Cost:|Atrium Companies, Inc, HR
3 Pane Aluminum wio Grid 36" X 60 0.52 0.6 0.81 $82 Windows®

1. Tested in accordance with NFRC 100-97. Data applicable for double-pane insulating units using either double-strength double pane glass with a 1/2" air space or single-strength glass with 9/16" air space.

Windows-2
Solar Heat .
Windo Window | Total Unit U| Center of Glass Gain Daylight
No. Glazing Type Frame ! W ! X W ' .I . Trans- Price ($) |Manufacturer/Distributor Contact Person
Style Size Value U-Value Coefficient mittance
(SHGC)
1 Air-filled Aluminum 3”1\3/'2:;‘"9 36"X60"| 067 0.68 0.7 $88.00  |MI Windows and Doors- BetterBilt
2 Air-filled low-e | Aluminum S”E/'%:gng 36"X60"| 055 0.33 0.55 $112.00  |MI Windows and Doors- BetterBilt
LOWE'S OF BRYAN, TX #0103
Singlet 3225 FREEDOM BLVD.
3 Air filled low-e Vinyl '"? eé .‘;"9 36"X60"|  0.35 0.32 0.58 $137.00 |Pella - ThermaStar BRYAN, TX 77802
wio &l (979) 774-4141
. Visiting Date: 5/25/2006
4 Argon-filled low-e Vinyl S'CV%S'G":;"Q 36" X 60" 0.33 0.31 0.58 $210.40  |Pella - ThermaStar
5 Airfilled low-e Wood | Pouble-tung] ge. s 6o $243.00 |Pella
w/o Grid

Note: All windows listed above are insulated window unit.




Shading-1

No Eave Construction Unit cost Perimeter Total Cost Increased Source
' ($/linear foot) (ft) ($/house) Cost
1 Wood Eave with open Soffittincluding blocking, screened 2" holes for $15.28 193 $2,949.04 http://osfm fire.ca.qov/pdfirequlations/UWIC-BRpt091004.pdf
ventilation with paint.
2 Wood Eave with enclosed Soffitt including blocking, screened 2" holes forl - ¢4 -7 193 $3,738.41 http://osfm.fire.ca.govipdfiregulations/UWIC-BRpt091004.pdf
ventilation with paint.
Wood-framed eave with enclosed, stucco-covered Soffitt incl. blocking, . ) .
3 screened 2” holes for ventilation with paint. $33.26 193 $6,419.18 http://osfm fire.ca.gov/pdfiregulations/UWIC-BRpt091004.pdf
Average width of eave: 16 inch $23.00 193 $4,439.00 http://osfm fire.ca.gov/pdf/regulations/UWIC-BRpt091004.pdf
4
4 ft eave $39.00 193 $7,527.00 $3,088.00 Paige, Jefferson Christian Custom Homes, August 2006.
Shading-2
. Unit Cost Total Cost Unit Cost Total Cost
P d Si
rocedure UNIT Quantity (Material) (Material) (Labor) (Labor) Total Cost ($/LF) ource
Install 2"x4" sid rts at wall and
o Side supporis atwatian LF 2 0.38 0.76 173 3.46 4.22
ascia
Install 3/8" plywood soffitt SF 1 1.36 1.36 1.48 1.48 2.84
Eave with enclosed
1 soffitt $ per LF Install vent screen, 3" LF 1 0.44 0.44 1.99 1.99 2.43
(Assuming eave
length as 1ft) Drill 2" 0 hole EA 2 238 5.6 5.6
Paint, primer with 2 finish coats SF 2 0.34 0.68 0.38 0.76 1.44
Total Cost 3.24 13.29 16.53
Install 2"x4" side supports at wall and http://osfm.fire.ca.gov/pdf/requlations/UWI
fascia LF 5 0.38 1.9 1.73 8.65 10.55 C-BRpt091004.pdf#search=%22Cost-
Benefit%20Evaluation%200f%20Proposed
Install 3/8" plywood soffit SF 4 1.36 5.44 148 5.92 11.36 %20California%?22
Install vent screen, 3" LF 1 0.44 0.44 1.99 1.99 2.43
2 Increasing Eave
Length to 4ft Drill 2" 0 hole EA 2 28 56 56
Paint, primer with 2 finish coats SF 2 0.34 0.68 0.38 0.76 1.44
Increased Roof Area SF 3 1 3 3
Total Cost 11.46 22.92 34.38
. Total
3 Increased cost per house: 193 3445.05

perimeter




Air Conditioning with Gas Heat System

Appendix B-5: Cost of HVAC System Measures

for heating

Item No. Price Brand Type of Fuel Model Efficiency Capacity Description Pictures Source
Condenser: *
Electric for 24ABR360 13 SEER/ . ] http://www.residential.carrier.com
1 $4,550.00 Carrier cooling, gas | Coil: CNRHP6024 5ton R-22 phase out refrigerant; Pilot-free PowerHeat™ ignition N " : -
: 80%AFUE (Date: 05/12/2006
for heating |Furnace: 58STA110)
1-22
Condenser: *
Electric for 24ABa360 . . . i X . . .
. . . 13 SEER/ R-410A EPA compliant refrigerant; Pilot-free PowerHeat™ http://www.residential.carrier.com
2 $5,424.00 Carrier cooling, gas | Coil: CNRHP6024 80%AFUE 5ton ignition | Date: 05/12/2006
for heating |Furnace: 58STA110) © 9
Air Conditioning 1-22
with Gas Heat
(Carrier)
Electric for "* . . .
. N Out of stock, no |15 SEER/ 80% g : . Pilof. P http://www.residential.carrier.com
3 $6,276.00 Carrier cooling, gas longer available AFUE 5 ton R-22 phase out refrigerant; Pilot-free PowerHeat™ ignition Date: 05/12/2006
for heating (Date: 05/12/2006)
Condenser: __*
Electric for 24ACA560 . . D ™ i X . . .
. N . 15 SEER/ R-410A EPA compliant refrigerant; Pilot-free PowerHeat | http://www.residential.carrier.com
4 $6,561.00 Carrier cooling, gas | Coil: CNRHP6024 80%AFUE 5 ton ignition Date: 05/12/2006
for heating |Furnace: 58STA110) B (Date: 05/12/2006)
1-22
Electric for 13 SEER/ http://www.smarterwayinc.com/res_sy|
5 $3,933.00 Lennox cooling, gas 80%AFUE 5ton Ref. Type: R-22, Gas Furnace: 135000 Btu/hr stems/aas. fumnace/Lennox.as
for heating slems/gas lurnace/Lennox.asp
Air Conditioning
with Gas Heat
(Carrier)
Electric for .
N 15 SEER/ R . http://www.smarterwayinc.com/res_sy|
6 $5,786.00 Lennox cooling, gas 80%AFUE 5ton Ref. Type: R-410A, Gas Furnace: 135000 Btu/hr stems/qas furnace/Lennox.as




unit, multi-position including evaporator cooling coil ; One

php (Date: 07/31/06

Electric for 13 SEER/ $1,300 / Ton including duct work
7 $4,500.00 All Makers | cooling, gas n/a 80%AFUE 5 ton $6,500 for 5-ton unit with duct work Aggieland A/C & Heating
for heating © $4,500 for 5-50n unit without duct work
Electric for 15 SEER/ $1,615/ Ton including duct work
8 $6,200.00 All Makers | cooling, gas n/a 80%AFUE 5 ton $8,075 for 5-ton unit with work Aggieland A/C & Heating
for heating © $6,200 for 5-ton unit without duct work
Electric for 13 SEER/
9 All Makers | cooling, gas n/a 80%AFUE 5ton $12,000 includes duct work. ACC-Aggieland Climate Control
; o
Air Conditioning for heating
with Gas Heat (All
Makers) Electric for 15 SEER/
10 All Makers | cooling, gas n/a 5ton $13,000 includes duct work. ACC-Aggieland Climate Control
; 80%AFUE
for heating
Electric for 13 SEER/ $1,500 / Ton including duct work.
1" $3,300.00 All Makers | cooling, gas n/a 80%AFUE 5ton $7,500 for 5-ton unit with duct work IntelAir Heating & Cooling LLC
for heating o $3,300 for 5-ton unit (No Duct Work & No Labor)
Electric for 15 SEER/ $1,800 / Ton including duct work
12 $4,800.00 All Makers | cooling, gas n/a 80%AFUE 5 ton $9,000 for 5-ton unit with duct work IntelAir Heating & Cooling LLC
for heating © $4,800 for 5-ton unit (No Duct Work & No Labor)
Heat Pump
Item No. Price Brand Type of Fuel Model Efficiency Capacity Description Pictures Source
Heating . . . .
) Carrier Performance Series Heat Pump; Versatile heating and ‘“‘ . . .
18, ) ) R - | p: . . . p
1 Carri Electri 25HPA3 13 SEER/8.5 Ca[é?)c(l)t())/o ;? ?:O cooling heat pump for maximum home comfort; Up to 15 SEER En t///wwr\:’ rfsndenh;arl] catmer co;_n/dro
armer ectrie HSPF | oo Dt |and 9.0 HSPF: Models include 25HPAS, 25HPA4, 25HPAS, e S mpsndex
0‘3 '29 si‘)’:s“"y‘ 25HPR3, 38YXA, 38YZA, 38YSP. -shtml (Date: 5/12/2006)
Heat Pump (Carrier ’
- Up to 19 SEER
and 9.5 HSPF) Heati
eating ) . “
Capacity: 18,000 Carrier (.?omfort Serles Heat l.:’ump . \ http://www.residential.carrier.com/pro
. . 13 SEER/8 Economical heating and cooling heat pump for optimal home | "
2 Carrier Electric 25HCA3 - 60,000 Btu/h ) X N ducts/acheatpumps/heatpumps/index
HSPF Cooling C it comfort; Up to 14 SEER and 8.5 HSPF; Models include 25HCA4, himl (Date: 5/12/2006
g . :
00ling ©apacity, a3 25HCR3, 38YRA, 38YSA. e
1.5-5tons
Heating Goodman 5 Ton 13 Seer Air Conditioning System with Heat | Price: hito-//acdirect.com/ (Date:
. GSH130601A 13 SEER/8.5 | Capacity: 55000 |Pump; One Goodman fully charged outdoor heat pump air -
8 $3,189.00 Goodman Bleotric ARUF061 HSPF Btu/h Cooling |conditioning condensing unit; One matched indoor air handling 23/1./1/;2,\23/6 Pg::”ﬁ:'nf -
Capacity: 5 ton |unit; One supplemental heating element. D -goodmanmig.co
Heat Pump
(Goodman)
Heating Goodman 5.0 Ton 14.5 Seer Air Conditioning System with Heat {
. Pump: One Goodman fully charged outdoor heat pump air http:/acdirect.com/heat _pump_good
. GSH140601A 14.5 SEER/8.5[ Capacity: 55000 W . . . . .
4 $3,492.00 Goodman Electric AEPF4260 HSPF Btu/h Cooling conditioning condensing unit ; One matched indoor air handling man_heat_pump_rudd_heat_pump_.

Capacity: 5 ton

supplemental heating element up to 15 Kw (10Kw up to 3 Ton).




Heating Achiever by Ruud 5 Ton 13 Seer Variable Speed Air Conditioning Price: htto://acdirect / (Dat
" N . . : http:, X :
5 $3,591.00 Ruud Electri UPNE-060JAZ 13 SEER/8.5 | Capacity: 57000 |System with Heat Pump; One Ruud UPNE series 13 SEER heat Ogﬁi 12006 a}c)r:)rdecdcom ale
uu ectrie UHLA-HM6024JA HSPF Btu/h Cooling |pump condenser; One matched indoor air handling unit; One . >
. X . s http://www.ruudac.com
Capacity: 5 ton |Ruud supplemental electric heating kit.
Heat Pump (Ruud)
One Ruud UPNE series 14 SEER heat pump condenser
. 14 SEER/8.5 One Ruud factory-matched indoor air handler http://acdirect.com/xcart/product.php?
6 $4,366.00 Ruud Bleotric HSPF One Ruud supplemental electric heating kit (with electric heat and productid=290 (Date: 07/31/06
heat pumps)
7 $4,400.00 Rheem Electric 13 SEER 5ton Price includes labor but not duct work
Heat Pump 8 $5,100.00 Rheem Electric 14 SEER 5ton Price includes labor but not duct work
(Rheem)
9 $6,100.00 Rheem Electric 16 SEER 5ton Price includes labor but not duct work
13 SEER/8.5 $1400 / Ton including duct work
10 $5,000.00 All Makers Electric. n/a HSPF . 5 ton $7000 for 5-ton unit with duct work Aggieland A/C & Heating
$5000 for 5-ton unit without duct work
15 SEER/8.5 $1800 / Ton including duct work
1 $7,000.00 All Makers Electric. n/a ’ 5ton $9000 for 5-50n unit with duct work Aggieland A/C & Heating
HSPF -
$7000 for 5-ton unit without duct work
Heat Pump (All
Makers)
13 SEER/ 8.5 $1,800 / Ton including duct work
12 $3,600.00 All Makers Electric. n/a HSPF . 5ton $9000 for 5-ton unit with duct work IntelAir Heating & Cooling LLC
$3600 for 5-ton unit (No Duct Work & No Labor)
15 SEER/ 8.5 $2,000 / Ton including duct work
13 $5,800.00 All Makers Electric. n/a HSPF . 5ton $10000 for 5-ton unit with duct work IntelAir Heating & Cooling LLC
$5800 for 5-ton unit (No Duct Work & No Labor)
14 $4,050.00 Trane Electric 2TWR306081 13 SHESEPRF/ 85 5ton $2700 for installation JC Innovative Services
Heat Pump (Trane)
. 15 SEER/ . ) . ]
15 $4,950.00 Trane Electric. 2TWZ9060B1 8.75HSPF 5ton $3300 for installation JC Innovative Services
13 SEER/ 8.5 http://www.smarterwayinc.com/res _sy|
16 $3,584.00 Lennox Electric HSPF : 5ton R-22 stems/heat_pump/heatpump1.asp#Le|
nnox
Heat Pump
(Lennox) )
16 SEER/ http://www.smarterwayinc.com/res _sy|
17 $5,872.00 Lennox Electric. 8.75HSPF 5ton R-410 stems/heat_pump/heatpump1.asp#le

nnox




Furnace

Item No. Price Brand Type of Fuel Model Efficiency Capacity Description Pictures Source
—_——
40.000 - 120.000 Infinity 96 Gas Furnace; Muitipoise, condensing, direct vent/non I‘ i http://www.residential.carrier.com/pro
1 Carrier Natural Gas 58MVB 96.6% AFUE ’ BTUH ! direct vent gas furnace; Variable speed blower; Pilot-free X ducts/furnaces/gas/index.shtml (Date:
PowerHeat™ ignition. J 5/11/2006)
——
Gas Furnace 38.000 - 128.000 Performance 93 Gas Furnace; Muitipoise, condensing, direct i http://www.residential.carrier.com/pro
(Carrier- up to 2 Carrier Natural Gas 58MTB 93% AFUE ’ BTUH ’ vent/non direct vent; 4-5 speed blower; Pilot-free PowerHeat™ ducts/furnaces/gas/index.shtml (Date:
96.6% AFUE) ignition. 5/11/2006
b y
g
About $1000
increase in cost
40,000 - 154.000 Performance 80 Gas Furnace; Induced-combustion; Enhanced - http://www.residential.carrier.com/pro
3 Carrier Natural Gas| 58CTA, 58CTX 80% AFUE ’ B'I-'UH ! comfort control with dual stages of heating; 4-5 speed blower; ducts/furnaces/gas/index.shtml (Date:
Pilot-free PowerHeat™ ignition. 5/11/2006
e il
GMV8 Series 80% AFUE Two-Stage, Variable- X .
4 $1063/$768 Goodman | Natural Gas | SMYE11SSCXAGM] 450 ArE | 115,000 BTUH |Speed/GMS8/GDSS Series 80% AFUE Single-Stage, Multi Dtte:)/vwaw. smarterwaying com/res co
S81155CNA X . mponents/gas_furnace/lennox.asp
Speed; Upflow/Horiz.
Gas Furnace
(Goodman- 80% to
93% AFUE)
GMV9/GCV9 Series 93% AFUE Two-Stage, Variable-Speed, http://www.smarterwayinc.com/res_co|
o
5 $1,658.00 Goodman | Natural Gas [ GMV91155DXA 93% AFUE | 115,000 BTUH Upflow/Horiz. mbonents/aas furace/lennox as
6 $1,200.00 Rheem Natural Gas | RGPN15EARJR 80% AFUE 125,000BTUH |Rheem® Natural / Propane Gas Furnaces
Gas Furnace
(Rheem- 80% to
93% AFUE)
RGRA12ERAJS/RG| o Rheem® 1-Stage Multi-Speed / Rheem® Modulating Variable
7 $2100/$2300 Rheem Natural Gas FD12ERCMS 93% AFUE | 120,000 BTUH Speed
8 $1,314.00 Lennox Natural Gas G40UH60D135 80% AFUE 132,000 BTUH |Up/Horiz
Gas Furnace Barkers Heating and Cooling,
(Lennox- 80% to http://www.smarterwayinc.com/res_co|
93% AFUE) Lennox Signature® Collection G61V 94+% AFUE Two-Stage, mponents/gas_furnace/lennox.asp
G61MPV60D135/G o Variable-Speed Furnaces/Lennox Signature® Collection G61
9 $2492/$2043 Lennox Natural Gas 61MP60D135 94% AFUE 132,000 BTUH 94.1% AFUE Two-Stage, Multi-Speed Furnaces.

Up/Horiz./Down




Electric Furnace
(Goodman)

Goodman 5 Ton Standard Electric Furnace Air Handler; One
Goodman indoor air handling heating unit (ARUF060-00A-1),

http:/acdirect.com/ (Date:

10 $943/$1975 Goodman Electric 51,200 BTUH multi-position including evaporator cooling coil; One Goodman 05/11/2006)

matched heat strip element for field installation into indoor unit

Goodman 3.5 - 5 Ton Variable Speed Electric Furnace Air

Handler; One Goodman indoor air handling heating unit http-//acdi Date:
11 1330/$2623 Goodman |  Electric 51,200 BTUH |(AEPT060-00A-1), multi-position including evaporator cooling httn://acdirect.com/ (Date:

coil; One Goodman matched heat strip element for field
installation into indoor unit

05/11/2006






