
The New Class of 
Affordable Solar Housing



Indiana is known for:

7.09 Cents per Kilowatthour
*http://www.wunderground.com/history/airport/KLAF/2009/12/31/CustomHistory.html?dayend=31&monthend=12&yearend=2010&req_city=NA&req_state=NA&req_statename=NA

Note: Data is displayed as 5 groups of 10 States and the District 
of Columbia.  Source: Energy information Administration, Form 

EIA-861, “Annual Electric Power Industry Report.”

Average Retail Price 
(Cents per Kilowatthour)

Presenter
Presentation Notes
Indiana is know for many things:CornRacingBasketballFootballChallenges for a Solar HomeHot Humid SummersCold West WintersFreez Thaw CylcleNear years Eve – 58New years day - 26Low Utility Rates

http://upload.wikimedia.org/wikipedia/commons/a/ac/Flag_of_Indiana.svg�


INhome Guiding Principles

1. Minimize the energy needs of the home 
without sacrificing modern comforts.

2. Maximize the energy efficiency of those 
modern comforts.

3. Keep the project cost within budget.

Presenter
Presentation Notes
Design an Solar Home that looks and lives like what homebuyers of today would expect and want, with the performance of Net Zero, with the ultimate challenge of making it affordable



Minimizing the 
INhome Energy Needs
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Presentation Notes
Midwest style home designLocally Grown Sustainable MaterialIndianan Hickory hardwood FlooringIndiana Cherry Sapwood CabinetsOpen, Accessible, yet compact  floor plan – 998sfInterconnecting zones flowing form public to privateVery limited wastes space for hallways & their H&C loads	Centralized plumbing CoreLarge overhangs and trellis shading of openingsSingle car garage help inslate buffer the mechanical roomClearstory windows – passive solar designNatural airflowFree heating & coolingDaylight into living areas to reduce lighting loadsLED Lighting & CFL to handle the lighting load needsA net zero home that people will want to live in
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 High Performance Thermal Envelope
 Structural Insulated Panel (SIPS)
 Airtight Building Envelope
 High Performance Windows & Doors
 Low E with <.28 Solar Heat Coefficient
 Solar Shading

Minimizing the 
INhome Energy Needs
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Structural Insulated PanelPolyurethane Foam sealed between two layers of 7/16 OSBIncredible structural strength and high insulation valueRemoves Thermal bridging form stick built structral memebersStructurally sound, especially for the Public exhibit in DCHigh insulation ValueR-50  FloorR-24 WallsR-50 CeilingMinimal Thermal BridgingMinimal air leakage through molded foam splines and double gaskets at joints



Minimizing the 
INhome Energy Needs

SIPS Built      vs     Stick Built
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Structural Insulated PanelPolyurethane Foam sealed between two layers of 7/16 OSBIncredible structural strength and high insulation valueRemoves Thermal bridging form stick built structral memebersStructurally sound, especially for the Public exhibit in DCHigh insulation ValueR-50  FloorR-24 WallsR-50 CeilingMinimal Thermal BridgingMinimal air leakage through molded foam splines and double gaskets at joints



 High Efficiency INhome Systems

Maximize the 
INhome Energy Efficiency

Trane XL20i 2-ton 
Heat Pump 

Energy Star 
AppliancesHeat Pump Water 

Heater
Trane Energy 

Recovery Ventilator

Presenter
Presentation Notes
The Trane XL20i 2-ton heat pump will heat and cool the house throughout all seasons. In fact, this two-stage heat pump is capable of reaching a SEER rating of 19. The XL20i will run seamlessly with Trane’s home controlling unit. This will enable our team to program the HVAC system according to the occupant’s daily schedule. Because the INhome will be sealed very tightly, a need for mechanical ventilation exists. The ERV will mechanically ventilate the house to provide adequate air changes. An additional bonus to the ERV is that it pre-conditions the incoming fresh air by capturing the energy from the outgoing exhaust air. Ultimately this reduces the temperature and humidity changes the heating and cooling equipment have to adjust to.A heat pump water heater is just that. It uses the surrounding ambient air temperature to generate hot water and store it in a 50 gallon super-insulated tank. The INhome utilizes high efficient, Energy Star, commercially available appliances



 Bio Filtration System
 Living Plant Wall Provides Natural 

Indoor Filtration

 Connected to the HVAC returns

 Reduction of Mechanical Ventilation 

Required due to Air Tight Home 

 Improves Indoor Air Quality

 Situated Centrally INhome

Maximize the 
INhome Energy Efficiency
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In addition, the INHome uses an indoor natural filtration system to capture airborne pollutants and purify indoor air through a Living Wall unique to the Purdue team. The system functions as one of the return air paths for the HVAC system and utilizes the filtering capability of plants to maintain healthy air quality in the home. This natural filtration allows the reduction of mechanical ventilation, which provides energy savings and increased comfort for residents. The filtration system is situated in a vertical wall near the kitchen and adds a natural aesthetic quality to the home.Discuss Picture.



Maximize to Minimize 
the INhome Photovoltaic

Minimize Electric Loads

High Efficiency Panels

Microinverters

Rack Mounted Array
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Presentation Notes
Biggest Line item cost in the Inhome BudgetTotal PV array size is approximately 8kW.   Minimize electric loads (Eric – want to make the PV array as small as possible to reduce costs.) Eliminate shading (Eric – even partial shading from the structure, trees, or clouds kills the performance) High efficiency panels  (Eric – this means efficient conversion of sunlight to electricity) Microinverter (Eric – Converting from DC to AC on the roof minimizes DC lines losses.  Microinverters also allow line carrier monitoring of array performance without additional sensors) Rack Mounting (Eric – Use a mounting system that allows pre-assembly/wiring and quick connections to roof) 



INhome = Cost Savings

 Continued Team Challenge
 Reduce Initial INhome Construction Cost
 Reduce INhome Energy Operational Cost

INhome Future
 Continued Student Team Planning 
 Solar Decathlon 2011
 City of Lafayette 2012 INhome Study
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Presentation Notes
Reduce Initial INhome Construction CostStandard Construction MaterialsShorter Construction CycleReduce INhome Energy Operational Costallowing our homeowners more money in their pockets, not in their utility bills. Design an Solar Home that looks and lives like what homebuyers of today would expect and want, with the performance of Net Zero, with the ultimate challenge of making it affordableINhome FutureSolar Decathlon 2011City of Lafayette 2012 INhome StudyBring it homePlace it on a permanent foundationPut a family in itStudy INhome performance.



Thank You!
For more information, please contact

Eric Holt
Construction Manager

Purdue INhome
765-404-3441

eaholt@purdue.edu

www.purdue.edu/inhome
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