Changes from current parameters used in RESFEN are shown in blue.

Table 1:  Default and User-Specific Parameters

	Parameter
	Default House
	User-Specific House
	Note on Changes

	Floor Area
	New Construction: 2200 ft2 

Existing Construction: 1800 ft2 
	User inputs desired floor area.
	1

	House Construction Type
	New Construction: 
   1½-story split level 
Existing Construction: 1-story
	User choice of:

· New or Existing Construction

· Frame or Masonry

· 1-story, 2-story, or 1½-story split level
	2

	Aspect Ratio
	Square
	Same as default house.
	3

	Foundation
	Default foundation based on location:

· Basement in IECC zones 5-8
· Crawlspace in IECC zone 4
· Slab-on-grade in IECC zones 1-3
	User choice of:

· Basement

· Crawlspace

· Slab-on-grade
	4

	Insulation
	New Construction: 
· Envelope insulation levels based on location with 2006 IECC requirements in Table 402.1.

Existing Construction: 

· Foundation insulation R-0

· Wall insulation R-7

· Roof insulation based on location:
R-11 in IECC zones 1-3
R-19 in IECC zones 4-5
R-22 in IECC zones 6-7 
	Same as default house.
	5

	Structural Mass
	3.5 lb/ft2 of floor area
(Note: program currently uses custom weighting function which gives a different value than the cited 3.5 lb/ft2.  Either correct, or decide to use custom weighting.)
	Same as default house.
	

	Internal Furniture Mass 
	8.0 lb/ft2 of floor area
	Same as default house.
	

	Fenestration Type
	User input of U, SHGC, AL.
	User input of U, SHGC, AL.
	

	Fenestration Area & Distribution
	15% of total floor area.
Equally distributed on all four cardinal orientation.
	User input desired area for each cardinal orientation.
	

	Exterior Shading
	Fixed set of average conditions:

· 1 ft overhang

· 67% transmitting same-height obstruction 20 ft away intended to represent adjacent buildings

SHGC multiplier also reduced by additional 0.1 to account for other sources of solar heat gain reduction (insect screens, trees, dirt, building & fenestration self-shading). 
	User choice of set of conditions:

· None: no solar gain reduction

· Overhang: 2 ft overhang

· Obstruction: completely opaque same-height obstruction 20 ft away intended to represent adjacent buildings

· Overhang + Obstruction:  2 ft overhang and completely opaque obstruction 20 ft away
· Average: 1 ft overhang and 67% transmitting same-height obstruction 20 ft away
SHGC multiplier also reduced by additional 0.1 to account for other sources of solar heat gain reduction (insect screens, trees, dirt, building & fenestration self-shading).
	

	Infiltration
	New Construction: 
   ELA = 0.77 ft2 (0.58 ACH)

Existing Construction: 
   ELA = 1.00 ft2 (0.70 ACH)
	Same as default house.
	

	HVAC System
	Gas furnace

Electric A/C
	User choice of:

· gas furnace and electric A/C

· electric heat pump

· electric resistance and electric A/C
	

	HVAC System Sizing
	Size is based on use of DOE-2 auto-sizing using the defined house and specified fenestration.  
Sizing multiplier safety factor of 1.3.
	Same as default house.
	6

	HVAC Efficiency
	New Construction: 

· Gas furnace AFUE = 0.78

· A/C SEER = 13
· Heat pump HSPF = 7.7
Existing Construction:

· Gas furnace AFUE = 0.70

· A/C SEER = 8

· Heat pump HSPF = ? 
(what does RESFEN use now?)
	Same as default house.
	7

	Duct Losses
	10% for heating and cooling
	Same as default house.
	

	Internal Loads
	Preferably, use results of ASHRAE 1199-RP research project 
(C. Barnaby, J. Huang, D. Parker).  

Until finished, decide upon one of the following: 

· Current LBNL model 
(sensible = 43,033 Btu/day + 
8.42 Btu/ft2/day × floor area;  latent = 12.2 kBtu/day)

· FSEC model in IECC
(17,900 Btu/day + 23.8×floor area + 4104×number of bedrooms)

· Average between these.
	Same as default house.
	8

	Variable Parameters based on Ideal and Non-ideal Homeowner Operation

One possible concept is that four results will be calculated based on ideal and non-ideal operation:

· Highest cooling (non-ideal cooling setpt, non-ideal shading, non-ideal ventilation, dynamic at high SHGC setting)
· Lowest cooling (ideal cooling setpoint, ideal shading, ideal ventilation, dynamic at low SHGC setting)
· Highest heating (non-ideal heating setpoint, non-ideal shading, dynamic at low SHGC setting)
· Lowest heating (ideal heating setpoint, ideal shading, dynamic at high SHGC setting)


	Dynamic Fenestration
	If dynamic fenestration is specified,

Ideal Homeowner:
· High SHGC setting in winter

· Low SHGC setting in summer

Non-Ideal Homeowner:
Decide upon one of the following:

· SHGC fixed at intermediate position and does not vary with season (constant, intermediate SHGC setting).

· SHGC used in non-ideal manner for each season 
(low SHGC setting in winter 
high SHGC setting in summer).
For all of the above, if U is also variable, use U which corresponds with the specified high/low SHGC.
	Same as default house.
	

	Heating Temperature Setpoint
	Ideal Homeowner: 

· 68ºF 

· 65ºF night setback (11 pm - 6 am)

Non-Ideal Homeowner:

· 72ºF

· No nighttime setback
Both: basement (where applicable) partially conditioned at 62ºF. 
	User choice of:

· One specific desired setpoint and nighttime setback temperature. (Calculation based only on specific input, not ideal and non-ideal range.)
· Same as default building. 
(Calculation based on ideal and non-ideal range.)
Basement (where applicable) partially conditioned at 62ºF.
	

	Cooling Temperature Setpoint
	Ideal Homeowner: 

· 78ºF 

· 80ºF day setup (9 am - 4 pm)
Non-Ideal Homeowner:

· 75ºF

· No daytime setup
Both: basement (where applicable) partially conditioned at 85ºF.
	User choice of:

· One specific desired setpoint and daytime setup temperature. 
(Calculation based only on specific input, not ideal and non-ideal range.)
· Same as default building. 
(Calculation based on ideal and non-ideal range.)
Basement (where applicable) partially conditioned at 85ºF.
	

	Interior Shading
	Ideal Homeowner: 
Internal blinds used seasonally with 0.7 SHGC multiplier in summer
0.85 SHGC multiplier in winter.

Non-Ideal Homeowner:
Decide upon one of the following:

· Internal blinds fixed at intermediate position and does not vary with season (constant, intermediate SHGC multiplier).

· Internal blinds used in non-ideal manner for each season 
(0.7 multiplier in winter 
0.85 multiplier in summer).  
(Note: consider accounting for multiplier which also varies as function of window SHGC, based on the optical interactions between the glazing and blind reflectivity.  If so, what is the proper relationship?)
	User choice of:

· Internal blinds used seasonally 
(SHGC multiplier 0.7 in summer, 0.85 in winter). 
(Calculation based only on specific input, not ideal and non-ideal range.)
· Internal blinds mainly closed year-round (0.6 SHGC multiplier). 
(Calculation based only on specific input, not ideal and non-ideal range.)
· Internal blinds mainly open year-round (0.9 SHGC multiplier). 
(Calculation based only on specific input, not ideal and non-ideal range.)
· Same as default building 
(Calculation based on ideal and non-ideal range.)

	8

	Natural Ventilation
	Ideal Homeowner: 
Windows opened when advantageous based on 
78ºF / 72ºF / 4-day history Enthalpic-Sherman-Grimsrud ventilation model.

Non-Ideal Homeowner:  
Windows always closed.
	User choice of:

· Windows opened when advantageous based on ventilation model. 
(Calculation based only on specific input, not ideal and non-ideal range.)
· Windows always closed 
(Calculation based only on specific input, not ideal and non-ideal range.) 

· Same as default house 
(Calculation based on ideal and non-ideal range.)
	


Notes on changes from current parameters:

1. Average floor area updated based on Census, NAHB, and American Housing Survey data.

2. For new construction, census data is evenly split between 1-story and 2-story.  Consensus is to use 1½-story split level, which has performance characteristics of both.
3. Although real buildings are usually rectangles which becomes orientation-specific, when average the building orientations over a large set of homes, overall average acts like a square (consensus from June 2004 meeting and experience at CEC).  
4. Default foundations were previously listed for each city, but they map very clearly to the IECC zones as proposed.
5. For new construction, group consensus to update to current 2006 IECC prescriptive requirements.  
For existing construction, previously listed roof insulation values for each city based on 1992 Ritschard study.  The proposed values based on IECC zones are the same as most values in the previous table, but there are some discrepancies (e.g. Buffalo NY in zone 5 had R-11, Brownsville TX in zone 2 had R-19, etc.).   The proposed values are simpler, and all discrepancies seem somewhat illogical (more insulation in zone 2 than zone 5?).  
6. Group consensus at Jun 2004 meeting was to use the actual windows in HVAC sizing rather than defined default windows.  This would allow people to very roughly estimate HVAC sizing benefits, although it must be highlighted that RESFEN should not be used for actual HVAC sizing calculations.

7. A/C SEER and heat pump COP values updated to match new federal minimums.

8. FSEC model is 25-30% higher than LBNL model.  LBNL model based on occupants and appliances, saturation level, and fraction of heat that remains in the building.  May need to be updated to 2006 levels.  FSEC study based on total electricity usage in 100 homes in Florida.  May need to consider whether applies to other regions, and needs to be adjusted for fraction of heat gain that remains in the building space.  ASHRAE project is developing new internal load model for residential homes which appears to be in-between, but uncertain when this will be complete.  
9. Various sources have been quoted for SHGC multipliers for internal blind use in summer and winter.  
   
RESFEN previously used 0.8 in summer and 0.9 in winter.
    
ASHRAE 90.2 uses 0.7 when cooling and 1.0 when heating.
    
Code of Fed Reg 10CFR435(C) uses 0.6 in summer and 0.8 in winter.
    
IECC uses 0.7 in summer and 0.85 in winter.
For the ideal homeowner, the IECC values are shown in the proposal, because they seem to be a useful mid-range not at the largest extremes, but these values are open for comment.
