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	File: 
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Weather Data for ,  Bozeman, Montana 59714

SUMMARY FOR HEAT REQUIRED TO MAINTAIN 65 DEGREES FARENHEIT IN A STAND ALONE SUNSPACE .  THIS ILLUSTRATES THE EFFICIENCY OF DIRECT GAIN PASSIVE SOLAR CONSTRUCTION IN A NORTHERN CLIMATE.
 



BUILDING PARAMETERS SUMMARY

ZONE 1 : Above Grade 

	Component
	Area ft2
Gross 
	Area ft2
Net 
	Effective (R)
	Heat Loss
Mil.BTU 
	% Annual Heat Loss

	Ceiling
	576.00
	576.00
	48.00
	1.50
	4.73

	Main Walls
	898.27
	714.18
	22.97
	5.12
	16.16

	Doors
	20.31
	20.31
	6.47
	0.63
	1.99

	South Windows
	139.78
	139.78
	2.02
	13.91
	43.86

	East Windows
	12.00
	12.00
	4.32
	0.56
	1.76

	West Windows
	12.00
	12.00
	4.32
	0.56
	1.76

	Slab on Grade
	512.00
	512.00
	12.61
	8.46
	26.68

	
	 
	ZONE 1 Totals: 
	30.75
	96.94


ZONE 2 : Basement 

	Component
	Area ft2
Gross 
	Area ft2
Net 
	Effective (R)
	Heat Loss
Mil.BTU 
	% Annual Heat Loss


Ventilation 

	  
	House Volume
	Air Change
	Heat Loss
Mil.BTU 
	% Annual Heat Loss

	 
	5120.00 ft3
	0.039 ACH
	0.969
	3.06


 

 



SPACE HEATING SYSTEM

	Primary Heating Fuel:
	Electricity

	Equipment:
	Forced air furnace

	Manufacturer:
	Seisco

	Model:
	


	Calculated* Output Capacity:
	13648.56 BTU/hr

	* Design Heat loss X 1.00 + 0.5 kW


	Steady State Efficiency:
	100.00 %


Radiant / Hydronic Heating
	Location 
	Effective Temp. (Deg °F)
	% of Total Area

	Slab-on-grade
	88.00
	100.00




ANNUAL SPACE HEATING SUMMARY

	Design Heat Loss at -9.94 °F (2.62 MJ / mm):
	13409.51 MJ


	Gross Space Heat Loss:
	31.72 /m3

	 
	 

	Gross Space Heating Load:
	31.72 /m3

	Usable Internal Gains:
	0.00 /m3

	Usable Internal Gains Fraction:
	0.00 %

	Usable Solar Gains:
	24.88 /m3

	Usable Solar Gains Fraction:
	78.44 %

	Auxilary Energy Required:
	6.84 /m3

	 
	 

	Space Heating System Load:
	6.84 /m3


	Furnace/Boiler Seasonal efficiency:
	100.00 %

	Furnace/Boiler Annual Energy Consumption:
	6.84 /m3


  



ANNUAL DOMESTIC WATER HEATING SUMMARY

	Daily Hot Water Consumption:
	0.00 kWh

	Hot Water Temperature:
	131.00 °F

	Estimated Domestic Water Heating Load:
	0.00 /m3


	Primary Domestic Water Heating Energy Consumption:
	0.00 /m3

	Primary System Seasonal Efficiency:
	0.00%


  



BASE LOADS SUMMARY

	 
	 
	kwh/day
	Annual kWh

	Interior Lighting
	0.00
	0.00

	 
	Appliances
	0.00
	0.00

	 
	Other
	0.00
	0.00

	Exterior Use
	0.00
	0.00


	 
	 
	 
	 

	Total Average Electrical Load
	0.00
	0.00




ENERGY CONSUMPTION SUMMARY REPORT

  

	Estimated Annual Space Heating Energy Consumption
	= 7215.58 MJ
	= 2004.33 kWh

	Ventilator Electrical Consumption: Heating Hours
	= 0.00 MJ
	= 0.00 kWh

	Estimated Annual DHW Heating Energy Consumption
	= 0.00 MJ
	= 0.00 kWh


	 
	 
	 

	ESTIMATED ANNUAL SPACE + DHW ENERGY CONSUMPTION
	= 7215.58 MJ
	= 2004.33 kWh


	 
	 

	Estimated Greenhouse Gas Emissions
	1.09 tonnes/year


  



ESTIMATED ANNUAL FUEL CONSUMPTION SUMMARY

	Fuel
	Space Heating
	Space Cooling
	DHW Heating
	Appliance
	Total

	Electricity (m3)
	2004.33
	0.00
	0.00
	0.00
	2004.33


  



ESTIMATED ANNUAL FUEL CONSUMPTION COSTS

Fuel Costs Library = Embedded 

	RATE
	Electricity
(nwnrgy) 
	Natural Gas
(nwnrgy) 
	Oil
(nwnrgy) 
	Propane
(mac) 
	Wood
(nwnrgy) 
	Total

	$
	200.43
	0.00
	0.00
	0.00
	0.00
	200.43


 



MONTHLY ENERGY PROFILE 

	Month
	Energy Load
(/m3) 
	Internal Gains
(/m3) 
	Solar Gains
(/m3) 
	Aux. Energy
(/m3) 
	HRV Eff.
% 

	Jan
	5.028
	0.000
	3.264
	1.764
	0.000

	Feb
	4.050
	0.000
	2.977
	1.073
	0.000

	Mar
	3.990
	0.000
	3.116
	0.874
	0.000

	Apr
	2.696
	0.000
	2.120
	0.576
	0.000

	May
	1.864
	0.000
	1.686
	0.177
	0.000

	Jun
	1.137
	0.000
	1.137
	0.000
	0.000

	Jul
	0.491
	0.000
	0.491
	0.000
	0.000

	Aug
	0.622
	0.000
	0.622
	0.000
	0.000

	Sep
	1.326
	0.000
	1.326
	0.000
	0.000

	Oct
	2.347
	0.000
	2.249
	0.098
	0.000

	Nov
	3.634
	0.000
	2.864
	0.770
	0.000

	Dec
	4.534
	0.000
	3.027
	1.506
	0.000

	Ann
	31.719
	0.000
	24.880
	6.839
	0.000




FOUNDATION ENERGY PROFILE 

	 
	Heat Loss (/m3)

	Month
	Crawl Space 
	Slab 
	Basement 
	Walkout 
	Total

	Jan
	0.000
	0.947
	0.000
	0.000
	0.947

	Feb
	0.000
	0.858
	0.000
	0.000
	0.858

	Mar
	0.000
	0.922
	0.000
	0.000
	0.922

	Apr
	0.000
	0.810
	0.000
	0.000
	0.810

	May
	0.000
	0.717
	0.000
	0.000
	0.717

	Jun
	0.000
	0.558
	0.000
	0.000
	0.558

	Jul
	0.000
	0.377
	0.000
	0.000
	0.377

	Aug
	0.000
	0.387
	0.000
	0.000
	0.387

	Sep
	0.000
	0.533
	0.000
	0.000
	0.533

	Oct
	0.000
	0.685
	0.000
	0.000
	0.685

	Nov
	0.000
	0.779
	0.000
	0.000
	0.779

	Dec
	0.000
	0.888
	0.000
	0.000
	0.888

	Ann
	0.000
	8.462
	0.000
	0.000
	8.462




FOUNDATION TEMPERATURES & VENTILATION PROFILE

	 
	Temperature (Deg °F)
	Air Change Rate
	Heat Loss

	Month
	Crawl Space 
	Basement 
	Walkout
	Natural 
	Total
	(/m3

	Jan
	0.000
	0.000
	0.000
	0.062
	0.062
	0.195

	Feb
	0.000
	0.000
	0.000
	0.057
	0.057
	0.147

	Mar
	0.000
	0.000
	0.000
	0.054
	0.054
	0.133

	Apr
	0.000
	0.000
	0.000
	0.041
	0.041
	0.067

	May
	0.000
	0.000
	0.000
	0.031
	0.031
	0.037

	Jun
	0.000
	0.000
	0.000
	0.025
	0.025
	0.019

	Jul
	0.000
	0.000
	0.000
	0.017
	0.017
	0.007

	Aug
	0.000
	0.000
	0.000
	0.018
	0.018
	0.010

	Sep
	0.000
	0.000
	0.000
	0.024
	0.024
	0.024

	Oct
	0.000
	0.000
	0.000
	0.036
	0.036
	0.055

	Nov
	0.000
	0.000
	0.000
	0.049
	0.049
	0.110

	Dec
	0.000
	0.000
	0.000
	0.058
	0.058
	0.165

	Ann
	0.000
	0.000
	0.000
	0.039
	0.039
	0.969


  



SPACE HEATING SYSTEM PERFORMANCE 

	Month
	Space Heating Load
(/m3) 
	Furnace Input
(/m3) 
	Pilot Light
(/m3) 
	Indoor Fans
(/m3) 
	Heat Pump Input
(/m3) 
	Total Input
(/m3) 
	System Cop

	Jan
	1.764
	1.764
	0.000
	0.000
	0.000
	1.764
	1.000

	Feb
	1.073
	1.073
	0.000
	0.000
	0.000
	1.073
	1.000

	Mar
	0.874
	0.874
	0.000
	0.000
	0.000
	0.874
	1.000

	Apr
	0.576
	0.576
	0.000
	0.000
	0.000
	0.576
	1.000

	May
	0.177
	0.177
	0.000
	0.000
	0.000
	0.177
	1.000

	Jun
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Jul
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Aug
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Sep
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Oct
	0.098
	0.098
	0.000
	0.000
	0.000
	0.098
	1.000

	Nov
	0.770
	0.770
	0.000
	0.000
	0.000
	0.770
	1.000

	Dec
	1.506
	1.506
	0.000
	0.000
	0.000
	1.506
	1.000

	Ann
	6.839
	6.839
	0.000
	0.000
	0.000
	6.839
	1.000


  



MONTHLY ESTIMATED ENERGY CONSUMPTION BY DEVICE (Mil.BTU) 

	 
	Space Heating
	DHW Heating
	Lights &
	HRV &
	Air

	Month
	Primary 
	Secondary 
	Primary 
	Secondary
	Appliances
	FANS
	Conditioner

	Jan
	1.764
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Feb
	1.073
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Mar
	0.874
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Apr
	0.576
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	May
	0.177
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Jun
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Jul
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Aug
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Sep
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Oct
	0.098
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Nov
	0.770
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Dec
	1.506
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Ann
	6.839
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000


  



ESTIMATED FUEL COSTS (Dollars) 

	Month
	Electricity 
	Natural Gas 
	Oil 
	Propane 
	Wood
	Total

	Jan
	51.70
	0.00
	0.00
	0.00
	0.00
	51.70

	Feb
	31.44
	0.00
	0.00
	0.00
	0.00
	31.44

	Mar
	25.62
	0.00
	0.00
	0.00
	0.00
	25.62

	Apr
	16.89
	0.00
	0.00
	0.00
	0.00
	16.89

	May
	5.20
	0.00
	0.00
	0.00
	0.00
	5.20

	Jun
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Jul
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Aug
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Sep
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Oct
	2.88
	0.00
	0.00
	0.00
	0.00
	2.88

	Nov
	22.56
	0.00
	0.00
	0.00
	0.00
	22.56

	Dec
	44.15
	0.00
	0.00
	0.00
	0.00
	44.15

	Ann
	200.43
	0.00
	0.00
	0.00
	0.00
	200.43


The calculated heat losses and energy consumptions are only estimates, based upon the data entered and assumptions within the program. Actual energy consumption and heat losses will be influenced by construction practices, localized weather, equipment characteristics and the lifestyle of the occupants. 

