Green and Solar Home Tour Summary 2008

“E” - 6719 Conway Ave, Takoma Park, MD

Green House Renovation/Addition
Why are you here?_____________________________________

What do you want to see? ________________________________

Features:  partial passive solar, pv, solar hot water, daylighting, natural ventilation, corn pellet stove, structural insulated panels, high efficient backup ac and heat, high efficient appliances, small electric radiant floor heating, recycled/salvaged building materials, dual-flush toilets, water-efficient washer, green roof, rain barrels, rain gardens, swale, dry creek, vegetable garden, native landscaping, efficient lighting (some LED), manual grey water system; FSC, local, salvaged wood and fixtures; non-toxic paints, tile & wood sealers, fiber cement siding and recycled rubber shingles, clothes line. 

Energy consumption: Electricity (varies) 250-500 kwh/mo, Gas <1 therm/mo (for cooking), Corn for heating 2.5-3 tons (=$450-600) for entire year. 

Renewable energy production: Corn stove 90-95% of heat; 3kw photovoltaic panels (grid-tied) close to 100% (about 300 kwh/mo) so bill is $5-10/mo; Evacuated tube solar hot water system with PV pump about 80-100%. 

Narrative: Energy and materials conscious Renovation/addition of a 1940s, one-story + half basement, 1,200 sf, brick Cape Cod transformed into a 1,875 sf two-story + 3/4 basement apt (=700 sf).  All done while only increasing house footprint by 60 sf and adding 823 sf of green roof. This household currently has 3 adults (two pescatarians, one vegetarian), one toddler, 1.14 cars (one driven < 1 day/week), one sport utility bike (SUB), other bikes, and 1.5 home-based businesses. Household food is almost entirely vegetarian, and largely local.  The owner writes a monthly green building column in the Takoma/Silver Spring Voice, is a green building consultant, and co-coordinator of this tour.  Extensive annotated before/during/after photo slideshow at: 

http://www.Truthful-Living.com 

This green house renovation was intended to be a showcase example of many sustainable building options. The main focuses were on energy-efficiency, renewable energy sources, green materials (low toxicity, recycled content, and onsite and offsite salvage/reuse) and donating surplus and recycling waste. A secondary focus was on sustainable design by moderating size, maximizing mixed use and being cost-effective. While succeeding in many aspects of our primary goals, unfortunately we exceeded our own projected budget, mostly by allowing some changes after starting, by splurging on labor costs to reuse materials and also on some of the more costly green options. So in the financial sense it was not so sustainable.  We’re learning a lot from this project and we hope you will be inspired to explore some of these options that fit your priorities and budgets. Many of the more effective energy improvements can be done without a major renovation or addition, and some with pretty reasonable payback times (<10 yrs).
Energy Efficiency features: (do this before “going solar”)
- Ceiling fans all over – the “wind chill” effect will make us feel comfortable at slightly higher temps in summer and in the winter fans will help circulate hot air from corn stove and move hot air off ceilings. (Q: If a ceiling fan is on in an unoccupied room, and no one is there to feel it, does it save energy? A: No.)

- Compact Fluorescent Lightbulbs (CFLs) used throughout reduce energy for lights by about 75% (some LEDs reduce electricity use even more and don’t have mercury, but are currently more expensive and have variable light quality).

- Natural Ventilation – by taking advantage of the stack effect for our “third floor” cupola, we hope to release the hottest air and pull cool air up through the basement and first floor without electrical or mechanical assistance. Interior windows let air flow in and out of bedrooms even if the door is closed.
- Structural Insulated Panels (SIPs) – an ice cream sandwich of plywood-Styrofoam-plywood help new construction components almost “snap” together with reduced thermal breaks. Provides R23-27 on new 6” walls, and R40-45 on new 10” roof for 2nd floor.

- Other super insulation – rigid foam on old walls on 1st floor (R7.5), canister foams (non-toxic and traditional) to eliminate air gaps, insulated hot water pipes from tank to faucet, and professional closed cell “tofu” spray foam in basement, kneewalls, crawlspace and dining room (provides about R4 per inch for ~4” giving R16+ and no air gaps).

- High Efficient A/C and Heat – though we hope to minimize its use, we have a 3-ton 21 SEER heat pump for heating and cooling.  ~$20k including Energy Recovery Ventilator (ERV), installation and new ductwork for 3 floors. Also, got $1000 rebate from Carrier and $500 Fed tax credit.

- Energy Star appliances – dehumidifier, washer, microwave, NEW refrigerator (thought hard about getting a SunFrost super efficient refrigerator ($3K), but went with smallish (18.2 cf), Kenmore model ($500). Hopefully there will be a super efficient fridge for $1500 soon, and maybe we’ll donate our newish one to Community Forklift.) 

- Cold Wash and Line Dry – for most everything, except hot water for cloth diapers. Sometimes at the end we’ll fluff some line-dried items in the dryer.

Renewable Energy features:  2 ½ solar systems and more…

- Solar Photo Voltaics (PV) 3kw array, SunnyBoy inverter. ~$28K ~ 20 yr payback (18 x 170 watt panels =3.06 kw, grid-tied, net-metering, $5K MD grant, $2K Fed tax credit). Roof pitch was built at 25 degrees and the panels flat-mounted with clips to standing seam metal roof without roof penetrations to provide peak production during summer when electricity demand for air conditioning is the highest. Hopefully this will do the most to displace dirty coal power plant production (and when time-of-use metering goes into effect we could get paid a lot during the summer days when we’re producing and only pay a little at night when we’re consuming).
- Solar Hot Water – $8,400 ~ 5-10 yr payback.  Closed loop, Apricus evacuated tubes, with ~45-watt PV for 2 circulation pumps, 50-gallon super-insulated storage tank and 20-gallon electric backup, convective loop design. $1,600 MD grant, $2K Fed tax credit.

- Some Passive Solar – Since we didn’t have ideal orientation (21 degrees west of south) and we weren’t adding a significant addition with new foundation nor thermal mass, we included these passive solar elements:  kept overall window area (glazing) down, minimized northern glazing, moderated east/west glazing and maximized southern glazing behind deciduous trees for shade in summer and with large roof overhangs for shading high summer sun.

- Daylighting – open floor plan, with cupola, interior windows and glazed interior doors reduces electric light needs (if we don’t stay up too late).
- Corn Pellet Stove – since 2004 provides 90-100% of heat, ~$2500 ~5 yr payback, and >85% CO2 reduction compared to fossil fuels, and supports a local, sustainable farmer.
- Wind power – we purchase any additional wind power electricity from Washington Gas, through PEPCO. (~14.5 cents/kwh vs. 9-10cents/kwh)
Green Building (materials and methods):

- Deconstruction – careful demolition allowed us to recycle many materials, reuse some on site, donate others for reuse, and minimize our landfill waste. (Along with careful construction recycling, we achieved about 70%  waste reduction for whole project).

- Green Roof – small front and large rear vegetated roofs provide habitat, reduce storm water runoff, add insulation and evaporative cooling, minimizing urban heat island effect, as well as protecting rubber roofing from UV sunlight.

- Low-Toxicity – avoid PVC and vinyl where possible; low- to no-VOC paints, stains, oils, floor sealers, glues, foam insulation, carpet tile, cabinets, EPDM rubber roofing under green roofs, borate pressure treated wood.

- Sustainable Sources – FSC and local wood sources for 75% of framing, decking, trim

- Recycled Content – roofing shingles, tile, denim insulation, countertops, carpet tile. 

- Salvaged (from others’ homes) – 70% of flooring, 50% of trim, 1/3 ceiling fans, exterior door, front porch roof sheathing, orange construction fencing and yard sign stakes, sinks

- Reused (from our old house) – 90% cabinets, 90% doors, reinstalled windows, 5% of flooring, 1/3 ceiling fans, some dimensional lumber, brick, Flor carpet tile, some appliances, porch roof underside and walls, converted beadboard & old cedar picket trim.

- Surplus (new/overstock/discount) – 90% of new windows, 25% of flooring, 25% CFLs
- Water conservation – 2 dual-flush toilets  (1st fl Toto Aquia .9 or 1.6 gallons per flush (gpf), 2nd fl Sterling Karsten (by Kohler) .8 or 1.6 gpf) and Fisher-Paykel washer, which even though top-loading is still highly efficient.

Crew and Resources:

Energy Inspection: www.HomeTuneUp.com 

Architects: Bill Hutchins, www.HeliconWorks.com and Bambi Tran

Construction Manager & Nature Neutral sales rep: Bill Updike

Energy Consultant & Solar Installer: Keith Winston, www.EarthSunEnergySystems.com
Deconstruction: DeConstruction Services, www.DeconstructionServices.com 

Builder and Finish Carpentry: Alan Hill Woodworking

Plumbing: J and J Plumbing

Electrical: Michael and Son

HVAC: James Wheat and Sons

Flooring: Winston McKenzie, Ten Oaks Flooring

Drywall and Tile: Philip Rayford, AMAC/Artisanry

Metal and Recycled Rubber Roofing, and Aluminum Gutters: MT Masterson

Greenroof: www.DCGreenWorks.org and www.GreenRoofCanopy.com 

Painting: Andrew Thompson Fine Painting

Green Building Mat’ls: www.NatureNeutral.com, www.AmicusGreen.com (conventional from TW Perry, Home Depot, etc)

Salvage Mat’ls (donated to and purchased from): www.CommunityForklift.com 

Native Landscaping and Stormwater Mgmt: Beth Knox, Greener Than Green

Photo Tour:

There is a mostly updated photo tour available at: http://flickr.com/photos/satjiwan which includes before, during and after shots and more details on specific techniques, processes and materials, and website links to vendors and products.

Quick Questions: email satjiwan@alumni.brandeis.edu
Additional Resources:
For bigger questions… Homeowner, Sat Jiwan Iklé-Khalsa, is a green building consultant, writes a monthly column for the Takoma/Silver Spring Voice, and he organized the Green Homes Tour.


~ www.Truthful-Living.com ~ 

a holistic approach to conscious living

~ green building and environmental consulting ~

design, research, analysis, and coaching for conservation, energy efficiency, renewable energy, renovations, and additions
 Sat Jiwan Iklé-Khalsa  

pronounced "sot 'jee vin    ee clay-kawl suh"
Takoma Park, MD  ~  301.891.8891

satjiwan@alumni.brandeis.edu               
What were your 3 favorite parts of the tour?

____________________________________________________________________

____________________________________________________________________

What do you want to do next?

____________________________________________________________________

Follow up questions?

____________________________________________________________________
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