Background

The energy audit performed throughout this project was done on Pierre’s household.   The energy audit is found in 78 Shetland Way, in Canada, Kanata, Ontario and was built in 1989. The Pierre’s household is at approximately a 60-70% occupancy rate, and has a total area of 2478.44 ft2. The house is a common type of residential building, with brick exterior. The house has many possible improvements that can be made. First of all there is an old natural gas furnace, and an old pool heater that can both be upgraded. Secondly there is insulation in the walls and roof that can be upgraded to more efficient higher R-value insulation. Finally, a new water heater will be installed, and almost all of the lighting in the house will be switch from incandescent to LED high efficiency bulbs. The lighting in this building consists of 55 T8 60 Watt lamps that must be replaced by 8 Watt LED. There are also currently 8 8W LED pot lights throughout the house, and therefore these do not need to be upgraded, and will not be taken into account in our savings calculations. Due to the point that the antagonization procedures have to only comprise energy convention, and not the water convention, the water usage for this report will not be studied. Similarly, because of the inaccessibility to the antagonization monthly summit demand data, then this won’t be examined also. The average electricity cost will be assumed as $0.12/kWh of electricity and $0.11/m3 of natural gas. All these costs stated in the commentary are eliminating every extra cost to abridge the calculations.
Historical Utility Data Analysis
Base load:
The Natural Gas baseload for this residential building consists of:
· A dryer which runs two hours per week on average
· The fireplace pilot light, which is on throughout the entire year except for summer months
· The BBQ which is used approximately 1 hour per week for the entire year and an extra hour and a half during the six warmer months.
· The domestic hot water pilot light is always turned on.
· Finally, the Furnace pilot light is also always turned on.
The electricity Baseload for this residential building consists of the electrical appliances, which includes: the TV, fridge, stove, laundry machine, computers, microwaves, and all other appliances that can be plugged into the wall. Also, the lighting baseload, consists of a total of 55 T8 60 watt lamps, and 8 LED potlight lamps, that are all on different schedules varying from 1-10 hours/day.
Summer:
For the natural gas, the peak occurs in mid-summer due to the pool heater, BBQ being used a lot. However, in May and July the gas consumption goes down because the furnace gets turned off, as well as the fireplace pilot light. Also the consumption varies a lot during the winter because the high temperatures sometimes allows the pool to be heated by solar radiation. (We used a heating setpoint of 17 degrees Celsius.)
Winter:
The fireplace which is only used in the winter consumes a lot of natural gas, because it is used as a secondary heating system for the house. (We used a cooling setpoint of 24 degrees Celsius)
	
	Utility data:
	
	
	

	
	Electricity

	2016

	Month
	kWh
	Billing # of Days
	Total before Charges

	January
	810.04
	32
	 $       80.93 

	February
	753.96
	28
	 $       78.11 

	March
	684.59
	29
	 $       70.04 

	April
	552.72
	33
	 $       56.22 

	May
	476.85
	29
	 $       49.37 

	June
	770.43
	30
	 $       82.18 

	July
	1,084.09
	33
	 $    117.65 

	August
	1,078.65
	29
	 $    122.56 

	September
	1,204.16
	33
	 $    131.58 

	October
	806.74
	30
	 $       86.80 

	November
	511.82
	28
	 $       55.09 

	December
	623.88
	30
	 $       68.34 

	Total
	9,357.93
	364
	 $    998.87 
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	Natural Gas

	2016 Data

	M3
	Billing # of Days
	Total before Charges

	354
	28
	 $                 37.96 

	438
	31
	 $                 46.55 

	275
	29
	 $                 29.18 

	427
	33
	 $                 39.71 

	44
	28
	 $                   4.04 

	503
	31
	 $                 46.52 

	123
	28
	 $                 11.88 

	461
	30
	 $                 44.77 

	481
	31
	 $                 46.69 

	192
	30
	 $                 21.37 

	251
	30
	 $                 28.28 

	355
	29
	 $                 40.02 

	3904
	358
	 $              396.97 





Using a combination of utility bill analysis, equipment nameplate information, and RETScreen 4.1, an estimate the energy consumption of individual end-uses was developed: 










Description of Opportunities
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The building is currently lit with 60 W T8 lamps. A light schedule was determine in order to calculate how many hours of the year the lights are turned on for. It is recommended that we install new 8 W LED lamps to replace these 60 W T8s, for a large amount of savings. In total 55 T8 lamps will be replaced by 55 LED lamps. Furthermore there are already 8 LED pot lights currently in the household and these do not need to be upgraded. 





Electricity Consumption Breakdown (kWh)
Appliances	Cooling	Lighting	2603.9247840000003	731.50521600000002	6022.5	Annual Total Energy Use Breakdown (ekWh)

Appliances	Cooling	Lighting	Household Furnace	Domestic Hot Water	Dryer	Fireplace Pilot Light	Fireplace	Pool Heater Pilot Light	Pool Heater	BBQ	DHW Pilot Light	Furnace Pilot Light	2603.9247840000003	731.50521600000002	6022.5	9359.2158207000011	22751.951738711123	670.5472301087658	674.73815029694549	1115.429527007851	479.6112509060294	10184.229128618712	960.10171583755096	1283.6524772187036	2824.0354498811485	Electricity Consumption (kWh) & Demand (kW): 2016
Baseline Electricity Consumption	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	810.04	753.96	684.59	552.72	476.85	770.43	1084.0899999999999	1078.6500000000001	1204.1600000000001	806.74	511.82	623.88	Baseline Peak Demand	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	0	0	0	0	0	0	0	0	0	0	0	0	kWh
kW
Electricity Consumption (kWh) & Demand (kW): 2016
Baseline Electricity Consumption	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	810.04	753.96	684.59	552.72	476.85	770.43	1084.0899999999999	1078.6500000000001	1204.1600000000001	806.74	511.82	623.88	Baseline Peak Demand	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	0	0	0	0	0	0	0	0	0	0	0	0	kWh
kW
Gas Consumption Breakdown (m3)
Gas Breakdown	Household Furnace	Domestic Hot Water	Dryer	Fireplace Pilot Light	Fireplace	Pool Heater Pilot Light	Pool Heater	BBQ	DHW Pilot Light	Furnace Pilot Light	0.18605491659639553	0.45229350025123238	1.3330028002548981E-2	1.341334067756491E-2	2.2173988888855519E-2	9.5343491373126778E-3	0.20245562634990258	1.9086176458195131E-2	2.5518148011872608E-2	5.6139925626119754E-2	image1.emf
Number of lamps

Hours of operation 

(h/day)

Hours of 

Operation

(h/year)

Wattage 

per lamp 

(W T8)

Wattage 

per lamp 

(W LED)

Wattage 

(W T8)

Wattage (W 

LED)

Power savings 

(W)

Energy 

Savings 

(KWh/year)

Cost Savings 

($/year)

11 8 2920 60 8 660 88 572 1670.24 $205.44

11 1 365 60 8 660 88 572 208.78 $25.68

15 10 3650 60 8 900 120 780 2847 $350.18

6 2 730 60 8 360 48 312 227.76 $28.01

12 4 1460 60 8 720 96 624 911.04 $112.06

55 25 9125 300 3300 440 2860 5864.82 $721.37
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Assume avg elec price of 

($/KWh)  0.123

Cost of T8 1.00 $                               

Cost of LED 50.00 $                             

Total cost of T8 55.00 $                             

Total cost of LED 2,750.00 $                       

simple payback (years) 3.74

Demand Savings n.a


