Savings Calculations for Savings By Design using CaNC-calc
Energy Savings Estimation Using CaNC-calc
CaNC-calc is an energy-savings estimation software for nonresidential new construction developed for use within the Saving By Design program.  The IOU’s who offer Savings By Design use CaNC-calc for Systems Approach analysis of projects. This software is developed by J J Hirsch.  See Appendix A for more information.

Modeled savings and incentive estimates are summarized in the “Recommendation Summary” and are reported by end-use grouping.  See Appendix B for more information.
The software can be downloaded from J J Hirsch’s website at:
http://www.doe2.com/download/CaNCCalc-2006/
[password = SBD06]
Demand (kW) savings using CaNC-calc
As per Jeff Hirsch of J J Hirsch (2-12-07), CaNC-calc uses exactly the same calculation method for defining peak kW impacts as the DEER definition, however some of the CaNC-calc peak day periods (the three consecutive weekday hot spell) used differ from those used for DEER. J J Hirsch does not have the exact date differences between DEER and CaNC-calc. They will need a contract from the statewide utility users to take the added time to document the date differences first and make the changes to the software.
Appendix A – available in the software programs “help” files, under “overview”
CaNCCalc Overview

 Background

CaNCCalc is the analytical basis for the SYSTEMS APPROACH within Savings By Design. 

The SYSTEMS APPROACH is the less comprehensive alternative to WHOLE BUILDING APPROACH within Savings By Design. While WHOLE BUILDING APPROACH offers the greatest potential to identify integrated optimal energy strategies, it requires a significant focus from the design team. From the point of view of the owner and design team, the SYSTEMS APPROACH is more streamlined. It encourages the designers to look at the systems of a building, rather than merely at individual features, fixtures, or equipment. 

Both approaches within Savings By Design, WHOLE BUILDING APPROACH and the SYSTEMS APPROACH enable and encourage energy efficiency building design that exceeds the performance obtained by minimum compliance with California's Title24 building energy code. 

 It's as easy as 1, 2, 3…

1)
After starting CaNCCalc, name your project, provide customer contact information, and select the climate zone for the project.

2)
Select a building type from any of 27 choices, indicate the size of the building project (in square feet), indicate other optional project information such as building orientation and number of floors.

3)
Select one or more energy efficiency measures (EEM's) from a list of twenty-two including top- and side-daylighting, solar control glass, and high efficiency lighting, motors, package HVAC, chillers, boilers, and water heaters.

Select to view the results and live simulations are performed while you wait… 1-3 minutes on most newer computers. View or print a customer report or an EEM report. It's that easy! 

 Energy Analysis at you fingertips…

CaNCCalc's ease of use puts sophisticated energy simulation analysis at your fingertips. The EEM's you can use CaNCCalc to evaluate are listed below, along with the inputs that are recommended for each. In most cases, additional, optional inputs, can also be used to refine and improve the accuracy of your savings and incentive calculations.

Daylighting Systems (any of the following qualify)

·
Top Lighting - skylights with daylight control

·
High Performance Side Glass with daylight control

·
High Performance Top Glass with daylight control

Interior Lighting Systems (any two of the following features qualifies)

·
High-efficiency lamps 

·
Efficient ballasts 

·
Occupancy sensors 

·
Photoelectric dimming controls 

·
Improved lighting design 

HVAC Systems

·
High-efficiency packaged units 

·
High-efficiency heat pumps 

·
High-efficiency water-cooled chillers 

·
High-efficiency boilers 

·
Variable-speed motor drives on system fans and pumps 

·
Demand-Controlled Ventilation

·
Premium-efficiency motors 

·
Low solar heat gain coefficient (SHGC) glazing

·
Cool Roofs

Service Hot Water Systems

·
High-efficiency storage type systems

·
High-efficiency instantaneous type systems

 Available Building Types

Assembly

Bio/Tech Manufacturing

Community College
Community College Yr-Round

Conditioned Storage

Hospital

Hotel (public areas)
Hotel (guest rooms)

Office, Large
Office, Small

Public School, Large
Public School, Large Year-Round

Public School, Small
Public School, Small Year-Round

Light Manufacturing

Restaurant, Full Service
Restaurant, Quick Service

Retail, Large Single-Story
Retail, Large Multi-Story

Retail, Small

Unconditioned Storage

University
University Year-Round

 Simulation Methodology

CaNCCalc uses DOE-2 as its simulation "engine". DOE-2 calculates hour-by-hour building energy consumption over an entire year (8760 hours) using hourly weather data for the location under consideration. Input to DOE-2 consists of a detailed description of the building being analyzed, including hourly scheduling of occupants, lighting, equipment, and thermostat settings.  DOE-2 provides very accurate simulation of such building features as shading, fenestration, interior building mass, envelope building mass, and the dynamic response of differing heating and air conditioning system types and controls.  DOE-2 also contains a dynamic daylighting model to assess the effect of natural lighting on thermal and lighting demands.

The CaNCCalc simulation process begins by automatically developing a DOE-2 "model" of the building based on user selections. A base line DOE-2 building model that assumes a minimum level of efficiency (e.g., minimally compliant with California Title24 or ASHRAE 90.1) is also automatically developed to provide the base from which energy savings and SBD incentives are estimated.  EEM runs are made automatically, reflecting the energy efficiency measures (EEM's) selected by the user.  These EEM runs identify the savings that lead to Savings By Design incentives for the owner.

Appendix B 
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Project Location: 92121 (CTZ7) SAN DIEGO

New Construction Program
Recommendation Summary

Group 1: Small Office (62,347 ft?)
Building Type: Small Office
Building Area: 62,347 ft?

Aspect Ratio: * 1.00

Number of Floors: *5

Msr Group Multiplier: * 1
Offset from North: *0°
Number of like buildings: * 1

Demand Energ Energy Incentive
(kw) (kWhy (Therms) ($)
38.1 109888 -99 8619
#1: Lighting - Interior
Total Lighting Allowed: 65.38 kW
Proposed: Ambient: 49.26 kW Task: *0.00 kW
Control Credits: 4.99 kW
Total Lighting Reduction: *21.11 kW
203 - Lighting
XTR or equal
Demand Energ Energy Incentive
(kW) (kWh;l (Therms) $
24.0 76126 -56 4568

*The estimates contained in this report are based on savings determined through computer simulation analysis of a typical building of the type specified,
and are not intended to be an accurate estimate of the actual savings for a specific facility.
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[image: image2.png]#2: HVAC - Water-Source Heat Pumps

Nonresidential
New Construction Program
Recommendation Summary

| Tons Count EER COpP Label
1.50 5 14.80 *4.69 see schedule
2.00 16 14.90 *4.72 see schedule
2.50 6 15.10 *4.78 see schedule
3.00 14 14.90 * 472 see schedule
4.00 17 14.60 * 4,62 see schedule

203 - HVAC - see schedule for unit numbers
Carrier RHC012 - 6 units - no upgrade available
Carrier RHS018 - 5 units - (no color)

Carrier RHS024 - 16 units (orange)

Carrier RHS030 - 6 units (red))

Carrier RHS036 - 14 units (yellow)

Carrier RHS048 - 17 units (pink)

Carrier RHS060 - 19 units (green) - upgrade foes not meet min. EER of 14.0

Warning: The sum of all Cooling Equipment sizes usually does not exceed 155.867 tons (400 ft¥ton).

User Explanation: N/A - includes labs with higher sf per ton requirement

Demand Energ
(kW) (kWh;l

Energy

Incentive
(Therms) ®

14.1 33761

-43 4051

Group 2: Small Office (1,000 ft?)
Building Type: Small Office

Building Area: 1,000 ft2

Aspect Ratio: * 1.00

Number of Floors: * 1

Waming: Building Area is usually >= 2,500.
User Explanation: N/A

Msr Group Multiplier: * 1
Offset from North: *0°
Number of like buildings: *1

Demand Energ
(kW) (kWh

Energy

Incentive
(Therms) $

0.1 216

0 26

*The estimates contained in this report are based on savings determined through computer simulation analysis of a typical building of the type specified,
and are not intended to be an accurate estimate of the actual savings for a specific facllity.
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[image: image3.png]#2: HVAC - Air-Cooled Split A/C (< 65,000 btu/hr)

Nonresidential
New Construction Program
Recommendation Summary

| Tons Count EER Label
2.00 *1 11.50 CuU1
204 - HYAC
Carrier 38ESG024 - CU1
Demand Energ Energy Incentive
(kW) (kWh;l (Therms) $)
0.1 216 0 26
Savings: Demand Energy Energy Incentive
Measure Categories (kW) (kWh) (Therms) (%)
Daylighting Systems
Top Daylighting
Side Daylighting
Interior Lighting Systems 24.0 76,126 -56 $ 4,568
HVAC Systems
Chillers
Boilers
Furnaces
Packaged Equipment 14.2 33,977 -43 $4,077
Variable Frequency Drives
Premium Efficiency Motors
Low Solar Heat Gain Coefficient Glass
Natural Gas Water Heaters
Total Savings 38.2 110,103 99 $ 8,645

'The estimates contained in this report are based on savings determined through computer simulation analysis of a typlcal building of the type specified,
and are not intended to be an accurate estimate of the actual savings for a specific facility.
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Appendix C 
