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Retrofitting Proposals

1. BAU

2. Exterior Storm

3. + Low-e Coating

4. Double paned

5. + Argon, low-e
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Reduction of Heat

Needed (Million

BTU/yr)

0.00 585.59 744.15 585.59 830.04

Money Saved ($/yr) $0.00 $10,149.5$12,897.6$10,149.5$14,386.2

1 2 3 4 5

ANNUAL COSTS Natural Gas Savings

Baseline Design Case $             6,061 -

Exterior Wall Insulation $             4,353 $                1,708 

Improved Window Glass $             2,278 $                3,783 

Increased HVAC 
Efficiency

$             2,021 $                4,040 



Location Model Sensors Range

1st 

floor

Core HOBO U12-012
Temperature/Relative 

Humidity/Light

-4° to 158°F, 5% to 95% RH, 1 to 3k 

lumens/fts

West HOBO U10-003 Temperature/Relative Humidity -4° to 158°F, 25% to 95% RH

2nd 

floor

East HOBO U10-003 Temperature/Relative Humidity -4° to 158°F, 25% to 95% RH

Core HOBO U12-012
Temperature/Relative 

Humidity/Light

-4° to 158°F, 5% to 95% RH, 1 to 3k 

lumens/fts

West HOBO  U10-003 Temperature/Relative Humidity -4° to 158°F, 25% to 95% RH

3rd 

Floor

East HOBO  U10-003 Temperature/Relative Humidity -4° to 158°F, 25% to 95% RH

Core HOBO U12-012
Temperature/Relative 

Humidity/Light

-4° to 158°F, 5% to 95% RH, 1 to 3k 

lumens/fts

West HOBO  U10-003 Temperature/Relative Humidity -4° to 158°F, 25% to 95% RH

Roof

Core HOBO Pro v2 - U23-001 Temperature/Relative Humidity -40° to 158°F, 0-100% RH

West
HOBO Pendant  8bit - UA-

002-08
Temperature/Light

-4° to 158°F ,0 to 30k lumens/ft2

North Façade HOBO Pro v2 - U23-001 Temperature/Relative Humidity -40° to 158°F, 0-100% RH

South Façade
HOBO Pendant  8bit - UA-

002-08
Temperature/Light

-4° to 158°F, 0 to 320k lux

Loggers









• Temperature: 40.6%
• Relative Humidity

• Summer: 11.4%
• Annual: 58.9%

• Temperature: 35.6%
• Relative Humidity

•Summer: 49.9% 
• Annual: 77.2%

• Temperature: 35.7%
• Relative Humidity

• Summer: 62.2% 
• Annual: 83.0%

Percent within Comfort Zone
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Solar Gain

Solar Radiation (annual avg.) 3.1  kWh/m2/day

Area of the South-facing windows 110.00 m2

Solar gain = insolation x glazing area 124,461.83 kwh/yr

424,701.11 kBtu/yr

x SHGC .86 365,242.95 kBtu/yr

Heat-loss of windows 610,443.38 kBtu/yr

Gain w/ double-paned addition 146,097.18 kBtu/yr

Accompanying heat loss 138,875.75 kBtu/yr



Thermal Comfort/IAQ vs. Energy Performance

 Air Quality

 Moisture relief

 Occupant comfort

 Tighter envelope

 Window performance



Solution: ERV

 Moisture 
retention/regulation

 Disperse coolth

 Reduce energy costs



Hurdles Ideal Conditions

 Occupant Participation

 Complex Envelope
 Antique windows

 Variation in efficiency

 Infiltration/ventilation

 Blower Door 
Test/infiltration rates
 Within + into building

 Air quality

 Air flow analysis

 Qin
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