Residential Advisor Sheet: Target manufactured home customers who have high bill complaints.

Intended as a draft for feedback at the workshop.

Working Title: Lowering Energy Bills in Manufactured Housing

Expect the best!

Living in a manufactured home does not mean you should expect to pay high electricity and fuel bills.  If your home is properly constructed and set up, then your manufactured home should cost no more to heat and cool than a similar sized site-built home constructed to the NC building code. If your manufactured home is smaller, or built to higher energy performance standards, it may even cost less to heat and cool than a site-built home.  On the other hand, if your manufactured home is not working to its optimum, many things can be done to correct the problems and lower your bills.

What should you expect to pay for electricity in a manufactured home?

This brochure is designed to help reduce heating and cooling bills from your manufactured home.  Manufactured homeowners may not be aware of what contributes to their overall electric bill. There are many reasons your bill may be higher than expected; and understanding what contributes to the bill will help you focus on the best ways to make improvements.

Conduct an audit of your manufactured home 

If you have access to the Internet, you can take one of several free, on-line energy audits that will help you determine where your energy costs come from, and how can lower your bill.  For example, many people do not know that an extra refrigerator typically costs $10 per month to operate. That’s a lot to pay if all you are doing is storing sodas and keeping a few bags of ice! One home audit site available over the computer is: http://www.homeenergysaver.lbl.gov/
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[Pictures of baseline costs]
As a part of an audit, you will want to look carefully at your bill – your utility representative can get copies of your bill and help you understand it. Most electric bills can generally be divided into heating, cooling and base load costs.  Base load includes costs for lights, electric water heaters, clothes driers and other appliances.  Although the base load is not the same every month it is often close.  Lowering hot water temperature and turning off lights will reduce the base load part of the bill. Energy saving measures that lower the base load are the same for any home, and lots of advice is available to guide you to reduce these costs.  Some reasons the base load part of your bill may be more than expected:
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I moved to the country and now I have a well pump, a well house heater, heat tape to protect my water pipes, outdoor lighting, a swimming pool pump, a pool heater, a deep freezer and an extra refrigerator.

· I have my home, barn and arc-welding shop all on my residential bill.

· I used to live with my parents – they only charged my $20 per month for utilities.

· I must have baked cookies non-stop last December.

· My electric rate is higher than I was paying before.
· I leave my television on 24 hours a day.
Making sure that the belly doesn’t leak and sealing the crossover duct will lower the heating and cooling parts of the bill, and some of these strategies can be unique to manufactured housing.  Some reasons the heating and cooling part of your bill may be more than expected:

· I moved out of my 800 sq. ft. apartment and into a 2400 sq. ft. manufactured home (3 times as big) and now I have three times the heating bill. 

· I used to heat with wood – that cost me nothing!

· There are serious problems with my heating and cooling system. 

· I heat with an electric furnace, which costs 3 times more to heat than a heat pump.

· Damage to the belly during moving resulted in loosing all of my floor insulation.

· I live in a 1965 8-foot wide Muncie Trailer with 1 inch of insulation in the walls.

Lowering heating and cooling costs in a manufactured home

Inside the Home

First look inside the home.  Close all of your storm windows (manufactured homes often have the storm window on the inside) and replace any that are broken.  It is best to have energy efficient “Low-e” windows, but unless you live in the extreme cold part of the state, window replacement is rarely worth the cost.

Check to see that the air supply grilles are not blocked with rugs, furniture, or drapes and that they are clean.  Check the air filter at the blower to see that it is in place and clean. Make sure the return air grille is not blocked.

If you have large master bed and bath combo – there is often not enough provision for return air when the door is closed.  If the doors are often closed, you may want to construct additional grilles through the walls or door to help balance the airflow and make the heating and cooling operate more efficiently.

Sometimes a gap remains where a cathedral ceiling meets the outside wall.  If you can feel outside air in this area, it may be worth removing the trim and sealing this crack with caulk to prevent air movement. Fireplaces also tend to be leaky.  Feel for outside air around the fireplace enclosure and seal any leaks.  Missing insulation and large air leakage sites may be found inside the fireplace enclosure; have a professional repair these to prevent causing a fire hazard.

Look into your duct supply grilles.  These should not be open to the belly.  If they are remove the covers and seal the cracks with duct mastic available at most large hardware stores.

Look for gaps through the floor in the utility closet and in plumbing access areas.  Patch or seal all openings to the belly area or the outside.

Under the Home

Next look under your home.  The area under your home should remain dry all year.  If it is wet or muddy this will add uncomfortable humidity under the home and can destabilize the foundation system and support mold growth.  Three keys to a dry crawlspace are 1) Landscaping that sheds water away from the home; 2)  All water and moist air (drier vents) should terminate to the outside of the skirting – not under the home; 3)  A plastic ground vapor barrier to keep moisture in the ground and away from the home. Exception, be sure that the plastic will not hold water – punch a few holes in low spots if necessary.

Check the belly to ensure it has no holes.  Small holes can be filled with spray foam insulation. Check around plumbing penetrations and for bolt holes along the marriage line.  Larger holes need to be repaired with a durable patch. Cut the patch material larger than the hole and put the patch inside the belly so it won’t pull off, secure with staples or plastic barbs from a tag gun so it won’t slip and seal the edges with caulk or other sealant.  If holes are so large that insulation has fallen out, replace the insulation as well.  

During your inspection you may find areas of the belly that are cold and heavy are likely full of water.  The water may have come from a one-time event during set up, or it could be from a small, continuous water leak.  If the amount of water is small, puncture the belly with a screwdriver.  Often the water will drain away without further incident.  Reinspection is necessary to make sure water does not continue to drain into the belly, and to inspect to see what repairs are needed to replace damaged insulation or to repair structural or mold damage.  Many hundreds of gallons of water have been known to collect in manufactured home bellies; rupturing these could be dangerous.  If in doubt, call a professional.

Marriage line.  Occasionally the seal between the two sections in a double-wide home will fail allowing outside air into the marriage wall.  If the gasket is not visible or is made of porous fiberglass, reseal the marriage line with caulk or foam insulation.  If the marriage line in the belly is not sealed – probably it is not sealed at the ceiling either.  If you can remove the marriage line trim you can access some of this, but much of the ceiling marriage line will be impossible to seal without removing the shingles and a portion of the roof.

Inspect the crossover connection; this is often a site of significant lost energy.  Turn the blower fan to “on” during the inspection – most likely you will feel lots of air escaping between the crossover duct and the belly material.  A qualified HVAC technician can remove the duct, seal all of the metal seams and connections between the air handler and trunk with duct mastic and properly reconnect the crossover. – Repairs made with tape will not last on metal ducts; be sure to use duct mastic. – Because heating elements are exposed, this area is a high voltage hazard – and best left to a professional. To finish, replace any damaged insulation and seal the gap between the belly and the crossover duct with foam insulation.  All visible metal duct should be covered with insulation when the job is complete.

Heating and Cooling Equipment

First find out what type of heating equipment you have.  Are you heating with an electric furnace or do you have a heat pump? This information should be among your purchase documents and may be written on the equipment.  One way to check is to feel the temperature coming out of the supply air register; a furnace will be 120F or higher, a heat pump will be 110F or lower. You may also have propane or a oil furnace or you may supplement your heating with a wood stove.

If you are sure you have a heat pump, but the supply air temperature is above 120F then it may be wired in a way that one or more of the backup electric strip heaters stays on.  Ill-advised HVAC contractors sometimes do this instead of tuning up the system properly.

A furnace is an expensive way to heat compared to a heat pump.  If you bought a new home you may not have realized what it would cost to heat with a furnace. A heat pump costs only about $400 more to buy initially than an air conditioner, but will save more than 50% of the heating bill.  Unfortunately, there is no way to convert an air conditioner into a heat pump. To change to a heat pump, you will have to scrap your central air conditioner system

Consider changing out your HVAC system for a heat pump that both cools and heats efficiently.  Get equipment with a seasonal energy efficiency ratio (SEER) of at least 12 – 14. A new system may cost $1500 or more; but if your equipment is 7 years old or you plan to stay in the house more than 4 years it is likely worth the expense, and some utilities have low interest loans to help finance such upgrades. If you choose not to change out, it will be worth some extra effort to make sure your home is properly weatherized in order to keep in as much of that expensive heat as possible.

Be sure to get properly sized equipment, a heat pump or air conditioner that is too big for the job will not be efficient.  A properly set up and constructed manufactured home should not need more than 3.5 tons of cooling anywhere in North Carolina unless it is larger than 2250 square feet or has more than 15% glass. 

Make sure an outside air conditioning unit or heat pump is not blocked by shrubbery, leaves or other objects.
The Thermostat

The thermostat is originally installed at the factory; however, they are sometimes moved during installation.  Proper location and setting of the thermostat are critically important.  The thermostat should be near the return air grille, on an interior wall and away from drafts or sunlight that will cause it to come on and off too often.  Since marriage walls often leak in outside air, it is best not to locate the thermostat on this wall.

Set the thermometer at 78 in the summer and 70 in winter.  Changing the thermostat one degree can change your heating or cooling bill by 5%. Consider using a programmable or clock thermostat to decrease the temperature when you are asleep or at work. Every degree of setback for eight hours a day can reduce heating bills by 1% - 3%. 

If you have a heat pump do not manually set back the thermostat; doing so will cause the auxiliary electrical heater to come on, which costs as much as an electric furnace. The auxiliary heater is supposed to come on only during very cold weather. Some programmable thermostats and other controls are available that are “heat pump smart” and will not turn on the auxiliary heater unless it is really needed.  The key is, if the auxiliary heater light comes on often – it will increase your bill.  

The thermostat will have a fan setting that should be set on “AUTO” if the fan is set to “ON” it will run continuously at a considerable expense that will often not help ventilation of fresh air.

To maximize your energy savings without sacrificing comfort, you can install an automatic setback or programmable thermostat. They adjust the temperature setting for you. While you might forget to turn down the heat before you leave for work in the morning, a programmable thermostat won't!  By maintaining the highest or lowest required temperatures for four or five hours a day instead of 24 hours, a programmable thermostat can pay for itself in energy saved within a few years. 

When a heat pump is in its heating mode, setting back a conventional heat pump thermostat can cause the unit to operate inefficiently, thereby canceling out any savings achieved by lowering the temperature setting. Maintaining a moderate setting is the most cost-effective practice. Recently, however, some companies have begun selling specially designed setback thermostats for heat pumps, which make setting back the thermostat cost effective. In its cooling mode, the heat pump operates like an air conditioner; therefore, manually turning up the thermostat will save you money.

Other Energy Saving Ideas

Utilities often have money saving programs you can take advantage of

Conservation Loan Programs provide low interest rates to eligible customers to finance the energy efficient home improvements and heat pumps.

Load Management Programs allow the utility to turn off your water heater and central air conditioners for short periods of time in exchange for credits on your electric bill.  Usually there is little if any noticeable affect.

Rebates may be available for purchase of high efficiency heat pumps in total electric homes participating in load management programs.

Home energy analyses conducted by an experienced representative can demonstrate where energy is lost in your home and make suggestions for improvements.

Special rates are often available for customers who take additional measures to limit electrical use: most common are Time-Of Use and Energy Efficiency Rates.

 Technical assistance provides a certified service technician to offer free advice and about the operation or installation of your heating and cooling systems. 

Levelized payment plans average your bills so you make the same payment each month instead of paying higher bills when the weather is bad.

Low Cost / No Cost Energy Saving Tips 

· Set your hot water temperature at the "normal" setting — no higher than 120 degrees F. This can save up to 11% of your water heating costs. Second, make a quick trip to the hardware store or home improvement center for a hot water insulation kit to wrap around your water heater tank and insulate the first 5 feet of hot water pipe.
· Check weather stripping around doors and caulking around windows. Properly sealed doors and windows help prevent warm outside air from entering the home.
· Check to make sure your home is adequately insulated.  
· Ceiling fan blades should rotate clockwise in the summer months.
· Save jobs that produce moisture - like mopping, dishwashing and washing clothes - for early morning or nighttime hours. The humidity from these activities can make homes uncomfortable.  
· On hot days, cook outdoors, use a microwave oven or prepare cold meals to avoid excess heat in the kitchen. 

· Replacing just 5 of the most often used light bulbs in your home with compact fluorescent lights will save $25 or more per bulb over its lifetime and you will spend less time buying and replacing bulbs. 
· Install energy-efficient low-flow showerheads to save on water and energy costs. 
· Install faucet aerators on your sinks. They can cut water use by as much as 50% by restricting flow and thereby reducing your cost for water heating.
Wash clothes in cold water whenever possible.
· Whenever possible, use your microwave instead of your range or oven - it will not only save energy but also help keep the kitchen cooler in summer.
· If you have a second refrigerator, make sure it is a necessity, as the average cost of running a second refrigerator can be up to $100 a year.
Scams

Be cautious about scams there are many exaggerations or outright fraud.  If it sounds to good to be true – it likely is.

· Black Box fixes.  Generally these are devices that cut down the power to appliances.  For example it may lower the voltage to a light bulb so that it puts out only 55Watts of power instead of 60Watt.  A better idea is to put in lower wattage or CFLs or LEDs – without having to buy the “black box”.  Also the box may damage some appliances like refrigerators.

· Roof caps to save you money for leaks not for insulation.  Roof caps may be a good way to prevent leaks but be careful of any that claim exorbitant energy savings.  First, your roof represents only about 15% of your heat loss, so saving 25 percent of that is only saving 4 percent for those months when heating and cooling is active – about 75 percent of the year for a grand total savings of 3 percent.  Also most mobile home attics have a cold airspace above the insulation, and even singlewides (Whose attic cavities are not actively ventilated) are open to the outside; rendering insulation on top of the roof as useless.  It may be great for rain, but not energy savings.
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Resources from Touchstone Residential

  Visit the Energy Library for more information on Air Sealing Techniques.


  Visit the Energy Library for more information on Energy Efficient Windows.

  Visit the Energy Library for more information on High Efficiency Air Conditioning.


  Visit the Energy Library for more information on Low Flow Showerheads.

  Visit the Energy Library for more information on Refrigerators and Freezers.

  Visit the Energy Library for more information on Compact Fluorescent Lamps.


  Visit the Energy Library for more information on Lighting Controls.
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Typical Non-Heating and Coolling End Use
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Data

		

				Service		Base load		Heating		Cooling

		Jan		6.75		54.9242		48.1958

		Feb		6.75		54.9242		28.6358

		Mar		6.75		54.9242		25.4458

		Apr		6.75		54.9242		11.83122		1.31458		13.1458

		May		6.75		54.9242		1.7529		1.7529		3.5058

		Jun		6.75		54.9242				28.8558

		Jul		6.75		54.9242				38.0758

		Aug		6.75		54.9242				37.2258

		Sep		6.75		54.9242				14.9858

		Oct		6.75		54.9242		9.2779		9.2779		18.5558

		Nov		6.75		54.9242		22.1658

		Dec		6.75		54.9242		82.5058

		Jan		6.75		54.9242		48.1958

		Feb		6.75		54.9242		28.6358

		Mar		6.75		54.9242		25.4458

		Total		81.00		659.09		229.81		131.49		1101.39

		Percent		7%		60%		21%		12%

								$361.30

						Days		365

								$0.99		Heating and Cooling Cost
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Edited data

		

		Made to look better data:

		$1.12		Service		Base load		Heating		Cooling		Split

		Jan				61.67		48.20

		Feb				61.67		34.36

		Mar				61.67		25.45

		Apr				61.67		11.83		1.31		13.15

		May				61.67		0.88		2.63		3.51

		Jun				61.67				28.86

		Jul				61.67				38.08

		Aug				61.67				46.53

		Sep				61.67				26.97

		Oct				61.67		9.28		9.28		18.56

		Nov				61.67		44.33

		Dec				61.67		82.51

		Jan				61.67		48.20

		Feb				61.67		34.36

		Mar				61.67		25.45

		Apr				61.67		11.83		1.31		13.15

		Total		0.00		740.09		256.83		153.66		1150.58

		Percent		0%		64%		22%		13%

		Cost Factor Furnace &SEER 10:						2.2		1.2

		$2.05		Service		Base load		Heating		Cooling		Split

		Jan				61.67		106.03

		Feb				61.67		75.60

		Mar				61.67		55.98

		Apr				61.67		26.03		1.58		13.15

		May				61.67		1.93		3.16		3.51

		Jun				61.67				34.63

		Jul				61.67				45.69

		Aug				61.67				55.84

		Sep				61.67				32.37

		Oct				61.67		20.41		11.13		18.56

		Nov				61.67		97.53

		Dec				61.67		181.51

		Jan				61.67		106.03

		Feb				61.67		75.60

		Mar				61.67		55.98

		Apr				61.67		26.03		1.58		13.15

		Total		0		740.09		565.02		184.39		1489.50

		Percent		0%		50%		38%		12%

		Leaky duct etc. HVAC						1.3		1.3

		$2.67		Service		Base load		Heating		Cooling		Split

		Jan				61.67		137.84

		Feb				61.67		98.28

		Mar				61.67		72.77

		Apr				61.67		33.84		2.05		13.15

		May				61.67		2.51		4.10		3.51

		Jun				61.67				45.02

		Jul				61.67				59.40

		Aug				61.67				72.59

		Sep				61.67				42.08

		Oct				61.67		26.53		14.47		18.56

		Nov				61.67		126.79

		Dec				61.67		235.97

		Jan				61.67		137.84

		Feb				61.67		98.28

		Mar				61.67		72.77

		Apr				61.67		33.84		2.05		13.15

		Total		0		740.09		734.53		239.71		1714.33

		Percent		0%		43%		43%		14%
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				Kitchen		$36

				Refrigerator		$60

				Laundry		$92

				Lighting		$158

				Appliances		$188

				Water Heating		$208

						$741

				Heating		$735

				Cooling		$240

				Other		$741

				Kitchen		$36

				Refrigerator		$60

				Laundry		$91

				Lighting		$157

				Appliances		$187

				Water Heating		$207

				$0.9932

				Heating		$735

				Cooling		$240

				Lighting		$157

				Other		$584

				Kitchen		$96

				Appliances		$187

				Water Heating		$298
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