1.  Weather File

Detroit is the closest location to UHEAC, Oxford, Michigan .
Input:

Detroit.ET1
2.  Building Use
Rationale:  The UHEAC building is more similar to a residential use, rather than a commercial office, with the exception of evening hours.

Input:
Residential

3.  HVAC System
Rationale:  The building is heated with the a natural gas fired boiler, and radiant heat from hot water coil, and from a passive heating system of stored heat from stored rocks.  The energy 10 will model the heat from the boiler.  The closest system from the lost of HVAC system is the 

“PTAC with Gas Boiler & Hot Water (HW) Coil” with the exception of the air conditioning unit.  The HVAC system will be modeled, using a high air conditioner setpoint, to prevent the air conditioner from being used.

Input:  PTAC with Gas Boiler & Hot Water (HW) Coil;   Set the Air Conditioner set point to 100(F.
4.  Number of Zones
There are 3 zones, but they are all on the same HVAC system.

Input:
1 Zone; Do not enter any information into zone 2.
5.  Floor Area

1st floor area:

2050 sq. ft., Based on outside dimensions

Basement area:
500 sq. ft.  (not included in floor area)

Input:
2050 sq. ft.
6.  Number of Stories

Input:
1 floor
7.  Aspect Ratio

Average shoe box dimensions:

Length 60’ E-W  x   Width 34” N-S

Aspect Ratio  =  L / W  =  60 / 34  =  1.76

Input:  Aspect Ratio  1.76
8.  Utility Rates
Input:

Electric Rate:

0.08 $/kWh
Electric Demand:
2.471 $/kW
Fuel Cost:

1.060 $/Therm
9.  Library to Use
Input:  Archive Library
10. Inspect Building Use Defaults

Reference Case Defaults:

Constructions:  Inputs:

Wall:  8 in cmu (Rationale:  “The 8in CMU will moderate between the 10in thick stone walls and the  2x6 wood stud framed walls, most of which contain windows.  Note:  There are also 8 in. CMU walls within the building.

Wall Corrections: North Wall: 40in. Structural Insulated Panel (derived R-value = 142.829h-ft2F(/BTU)

East Wall: 2*6 Frame

South Wall: 2*6 Frame

West Wall: 2*6 Frame

(Note: Initially 8in cmu was used to model the reference building which did not give a realistic R-value for the existing structure hence the walls were  replaced by the 40in SIP and the 2*6 Frame which was closest to the existing structure in terms of the options available in the software.)

Roof:  Cathedral, 2 x 10 .(Rationale: Roof is cathedral type.  Green roof is on one side.  Cathedral roof is closest option available.

Window:  3040 double wood  (Windows are double paned wood.  Assumed selection of 3040)

Floor:  Carpeted Slab (Rationale: Floor is mostly of this material)

Floor Type:  Basement

Floor-to-floor height:  Average height of wall (neglecting the clerestory), 12’-6” + half height of clerestory,  21” =:  14’-3” = 14.25 ft

Glazing to wall ratio:  (Rationale: Glazing Area = 477.68ft2 (from measurement spread sheet summary) Wall Area = 1651ft2  (from google sketchup) hence the ratio = 0.28)

Workdays per week:  3

Additional Non-workdays per year:  0

Internal Load Peaks:  “Typical Work Day” and “Autosize”:  Kept the following defaults except “People”

Int Lights: 0.20 W/ft2

Ext Lights: 0.04 W/ft2

People:  400 ft2/person:  Input is based on average of 2 people in the building at a time, on average, and an inside floor square footage of 1700 sq ft, as (opposed to 2050 sq ft,-outside square footage).  1700/2 =  850 ft2/person

Hot water: 0.66 W/ft2

Other Loads: 0.36 W/ft2

HVAC Controls:

Schedule:  9-6

Cooling Setpoint:  100 (F (See comment above regarding the HVAC system;  The setpoint is selected to disallow the air conditioning from being activated, because the UHEAC system does not have air conditioning)

Heating Setback:  68 (F Comfort: 62(F

Building Rotation Degree: 4deg east of south(Rationale: Measured by the compass during the case study)

Ducts: Input Ducts Inside (Rationale: As per observation)

AutoBuild HVAC sizing : Input with Daylighting

Energy 10TM
List of HVAC Systems

The following HVAC systems can be simulated in ENERGY-10. For a detailed description of each, see HVAC System Descriptions. 

	HVAC System
	Heating System
	Cooling Air System
	Distribution

	Air Source Heat Pump/ER Backup
	HP/ER Backup
	A-A HP
	Forced Air

	Baseboard Electric Heat
	BB Electric
	none
	none

	DX Cooling with Elect Furn
	Electric Furnace
	DX
	Forced Air

	DX Cooling with Gas Furn
	Gas Furnace
	DX
	Forced Air

	Gas-Fired Unit Heater
	Gas/Radiant
	none
	none

	Heat & Vent with Elect Furn
	Electric Furnace
	none
	Forced Air

	Heat & Vent with Gas Boiler
	Gas Boiler
	none
	Forced Air

	Heat & Vent with Gas Furn 
	Gas Furnace
	none
	Forced Air

	PTAC AA HP with ER Backup
	HP/ER Backup
	DX
	Thru the Wall

	PTAC with ER BB Heat
	BB Electric
	DX
	Thru the Wall

	PTAC with ER Heat
	Electric Coil
	DX
	Thru the Wall

	PTAC with Gas Boiler & HW Coil
	Gas Boiler/HW Coil
	   DX
	Thru the Wall

	VAV with Gas Boiler & HW Coil
	Gas Boiler/HW Coil
	   DX
	Forced Air

	Fixed COP Heat Pump with ER Backup
	Electric Coil
	   DX
	Forced Air


Energy 10TM
HVAC System Descriptions

Air Source Heat Pump/ER (Electric Resistance) Backup—air-to-air heat pump with a reversing valve that provides either heating or cooling. Distribution is by forced air through ducts. The ER backup operates when the compressor cannot meet the load. The compressor is turned off and the system is on ER completely when the outside temperature is below the compressor lockout temperature. System can mix outside air with recirculated air and, properly controlled, can cool using unconditioned outside air (economizer cycle). See Heat Pump Characteristics. 

Baseboard (BB) Electric Heat—heating-only system using separate ERCunits. Heat is deposited directly into the conditioned space. 

DX Cooling with Elect Furn—direct-expansion (DX) cooling unit combined with an ER furnace for heating. A ducted single-zone packaged rooftop or split system. System can mix outside air with recirculated air and, properly controlled, can cool using unconditioned outside air (if the economizer cycle option is enabled).

DX Cooling with Gas Furnace—DX cooling unit combined with a fuel-fired furnace for heating. A ducted single-zone packaged rooftop or split system. System can mix outside air with recirculated air and, properly controlled, can cool using unconditioned outside air (if the economizer cycle option is enabled).

Gas-Fired Unit Heater—fuel-fired heating-only system. Heat is discharged directly into the conditioned space.

Heat and Vent with Elect Furn—heating-only system using an ER coil. Distribution is by forced air through ducts. System can mix outside air with recirculated air and, properly controlled, can cool using unconditioned outside air (if the economizer cycle option is enabled).

Heat and Vent with Gas Boiler—heating-only system using a fuel-fired boiler. Distribution is by forced air through ducts. System can mix outside air with recirculated air and, properly controlled, can cool using unconditioned outside air (if the economizer cycle option is enabled).

Heat and Vent with Gas Furn—heating-only system using a fuel-fired furnace. Distribution is by forced air through ducts. System can mix outside air with recirculated air and, properly controlled, can cool using unconditioned outside air (if the economizer cycle option is enabled). 

PTAC with ER BB Heat—packaged terminal air conditioner using a DX refrigerant cycle for cooling. The PTAC unit is mounted through the wall. Some systems can mix outside air with recirculated air. Heating is by separate ER units. Heat is deposited directly into the conditioned space.

PTAC with ER Heat—PTAC using a DX refrigerant cycle for cooling and an ER coil for heating. The PTAC unit is mounted through the wall. Some systems can mix outside air with recirculated air.

PTAC with Gas Boiler & Hot Water (HW) Coil—PTAC using a DX refrigerant cycle for cooling and a fuel-fired boiler for heating. Heat is transported from the boiler to an HW coil in the unit by a hydronic loop. The PTAC unit is mounted through the wall. Some systems can mix outside air with recirculated air.

VAV with Gas Boiler & Hot Water (HW) Coil—VAV using a DX refrigerant cycle for cooling and a fuel-fired boiler for heating. Heat is transported from the boiler to a HW coil in the unit by a hydronic loop.  "Warmest zone" control is applied but this system model has not be extensively tested in multizone mode.

Fixed COP Heat Pump with ER Heat —This system approximates a water-to-air heat pump (HP) with a reversing valve for either heating or cooling.  The ER backup operates when the compressor cannot meet the load.  This implementation fixes the heating and cooling COP to a constant value and disables the defrost submodel of the underlying air-to-air heat pump.  The cooling EER defaults to 18.0 and the heating COP to 3.5.  These values are NOT adjusted by the HVAC EES "apply" process.  The cooling EER should be calculated excluding fans.  This is a very simplistic treatment of a "geoexchange" heat pump but some users may find this approach useful for early design studies.  (Unlike the standard HP model the heating COP and cooling EER are not coupled in this model implementation.  Also the 47F and 17F operating points do not apply.) The user is cautioned to review all parameters and check for reasonable simulation results.

For information on geoexchange heat pumps see:    http://www.nrel.gov/clean_energy/geoheatpumps.html

PTAC AA HP with ER Backup—PTAC using an air-to-air (AA) heat pump (HP) with a reversing valve for either heating or cooling. The PTAC unit is mounted through the wall. Some systems can mix outside air with recirculated air. The ER backup operates when the compressor cannot meet the load. The compressor is turned off and the system reverts to electric resistance only when the outside temperature is below the compressor lockout temperature. See Heat Pump Characteristics.

Energy 10:  Floor Area





“Floor area is a critical parameter. Most of the calculation results will be given per unit floor area. You can adjust zone floor area later as the design evolves. This is gross area of all floors combined, based on outside dimensions.


Basements are not treated as part of the thermal zone or zones to be analyzed but are characterized by a particular floor type. For this reason, don’t include a basement in the floor area. Likewise, unconditioned space, such as an attached garage, should not be included.”








Energy 10:  Building Use





“ ... Building-use category is used to determine several characteristics of the reference case (Bldg-1), such as wall height, window-to-wall area ratio, and schedules of occupancy and internal gains. You can change the internal gain and schedule assumptions after AutoBuild is complete.  To inspect the characteristics of your selected building use, modify the characteristics of an existing building use, or make a new building use, click the Inspect Building Use Defaults button.





It is particularly important to make a careful selection of a blended use during AutoBuild. The building created during AutoBuild is single zone. If the internal gain schedules are not representative of the building you are planning to build, then the results may not be valid. This is particularly true for non-residential buildings because internal gains make up such a part of the energy use of these buildings (55% is the national average), and these internal gains tend to drive the HVAC requirements.”





Energy 10:  HVAC System Selection





“Select an appropriate system for the zone by clicking on the name in the pull-down list.


HVAC Systems are packages, consisting of a heating system, a cooling system, and an air-distribution system (if applicable). Not all systems have cooling and/or air distribution.”





Selected System:


“PTAC with Gas Boiler & Hot Water (HW) Coil—PTAC using a DX refrigerant cycle for cooling and a fuel-fired boiler for heating. Heat is transported from the boiler to an HW coil in the unit by a hydronic loop. The PTAC unit is mounted through the wall. Some systems can mix outside air with recirculated air.”





Energy 10:  Number of Stories





“Enter the number of stories of the zone. This does not have to be an integer. 


number of stories = (total floor area) / (area of the first floor)


This can be useful if you’re considering a split-level or some other irregular configuration. Often the number of stories is not fixed in the pre-design phase, developing only as the design evolves. If in doubt, just enter 1 for the number of stories. This leaves open the greatest number of options for daylighting.


The area of the first floor is the same as the building footprint, which is the same as the area of the ground floor, which is the same as the roof area (for a flat roof—the default in AutoBuild).”








Energy10:  Aspect Ratio





Aspect ratio is the ratio of length to width of the building plan. For example, a building 45 (east–west) by 30 (north–south) has an aspect ratio of 45/30 = 1.5. The plan drawn on the dialog box has an aspect ratio of 1.5.


Enter the aspect ratio you want to use. If you know a building dimension and the total area, you can calculate the aspect ratio as follows (the ^2 symbol indicates squaring the number):


	aspect ratio = area / (NS dimension)^2


	aspect ratio = (EW dimension)^2 / area








Energy 10:  Inspect Building Use Defaults





“Click this button to transfer to the dialog box where you can inspect and modify the defaults that ENERGY-10 will be use during AutoBuild. These are the primary characteristics of the reference-case building. If you make changes, click Modify to return here.”








