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MEMD Summary of Measure Revisions and Additions
• Summary 

• New – Utility Requested
• Modified – Utility Requested
• MMP Updates – Codes, Standards, ENERGY STAR, 

and clean up items
• Requests

• Evaluator and Utility issues found and questions
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Structure Change
• Weather Sensitive Break-up
• Multifamily High Rise, Low Rise
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Weather Sensitive Master
2022 – One fileW
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Weather Sensitive Master
2023 – Three files

Commercial Residential MultiFamily
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• Residential Load Shapes
• New demand savings

• Commercial
CRAC – Computer Room Air Conditioners

• Residential/Multifamily
Steam Traps
Room AC – ENERGY STAR Inverter Driven
EV Chargers
LED Savings Life

Non Weather Sensitive Updates



SEER2/HSPF2
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Weather Sensitive Updates



Questions?



MEMD 2023 Weather 
Sensitive Database

11/15/2022
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MEMD 2023 Weather Sensitive Database 
Changes
• Biggest change by far is the incorporation of the Residential Baseline 
studies and furnace metering study results

• Affected all single family and multi‐family low rise measure results

• Added Indoor Ag building prototype
• Code update for commercial ground loop heat pumps
• Misc fixes
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Baseline Study Updates

• Sources
• Michigan Housing Baseline Study (Cadmus)
• Michigan Upper Peninsula Housing Baseline Study (ClearResult)

• Parameters Studied
• Exterior envelope R‐values and windows
• HVAC system efficiency
• Duct location
• Building size, number of floors, basement type
• Thermostat setpoints

• Building types
• Single Family Detached
• Lowrise Multi‐Family

• Vintages
• Pre 1979
• 1979 ‐ 2015

3



Building Envelope Updates

4

2022 2023 2022 2023
Attic R-value 11 19 19 31
Wall R-value 7 5 11 10
Floor R-value 2 1 11 1
Basement wall R-value 2 Unins. 6 5
Crawlspace wall R-value 2 3 6 10

Window U-factor 0.93 0.52      
0.47 (CZ7) 0.68 0.41

Window SHGC 0.87 0.58 0.77 0.55

Pre-1979 1979-2015
Characteristic



HVAC System Type and Efficiency

2022 2023 2022 2023
Air Conditioner SEER 13 11.35 13 13
Heat Pump SEER 13 11.3 14 14
Heat Pump HSPF 7.8 8.2 8.2 8.2
Gas Furnace AFUE 78 86 80 86
Gas Boiler AFUE 80 86 82 86

Pre 79 and 79‐15 2016+
System Type
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Model Calibration

• Source data is the Cadmus furnace metering study
• Contains furnace runtime data for single family and multi‐family 
lowrise buildings

• Computed heating consumption in Btu/SF‐day as a function of daily 
average temperature for the metering sample

• Compared the metered data to simulation results

6



Simulation Comparison

• Ran MEMD models representing the cities and vintages in the 
metering study

• Weighted the results of the simulation
• Computed weighted average Btu/SF‐day vs. average daily 
temperature

• Compared the response of the models to the metered data
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Single Family Pre Calibration Comparison
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Single Family Calibration Steps

• Revised the thermostat schedules to match the metering sample
• Adjusted the model furnace capacities to match the metering sample 
heating capacity / SF

• Reduced the infiltration rate assumptions
• Adjusted the lighting and plug load consumption 
• Increased the fan power assumption

• Consistent with new AHRI standard

• Modified the basement wall heat loss method
• Moved the water heater into the basement zone
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Single Family Post Calibration Comparison
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Annual Consumption
• Metered 30.6 kBtu/SF‐yr
• Simulated 29.3 kBtu/SF ‐yr
• (4% difference)



Multi‐Family Calibration Steps

• Revised the thermostat schedules to match the metering sample
• Adjusted the model furnace capacities to match the metering sample 
weighted average capacity / SF

• Increased the fan power assumption
• Modified the basement wall heat loss method
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Multifamily Model Calibration
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Measure Runs

• Insulation measures are defined by the pre and post R‐values
• Reduced the need for multiple vintages
• Use the savings where the pre/post R‐values values match the job

• Removed the combined air sealing and insulation measures
• Now use the relevant pre/post R‐values and infiltration reduction measures
• Add the savings together

• Added cold climate central ducted heat pumps
• Conducted QC review with evaluators

• Modeling and database compilation errors identified and corrected
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Indoor Ag Prototype
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Indoor Ag Prototype Development

• Primary Reference:
• Cannabis Incentive Framework Design by E‐350
• Focused on Veg and Flowering areas
• Packaged RTU with standalone dehumidifiers

Other references include
• Cannabis Grow Facility Design | Critical Considerations by Jennifer Martin
• Focuses on full facility design including support areas
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Typical Cannabis Production Facility Floor Plan
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Indoor Ag Prototype Description
Characteristic Value

40,000 square feet
Mother Room    1,286 
Clone Room    1,286 
Veg Room    5,143 
Flower Room  18,000 
Drying Room    1,558 
Office and support  12,750 

Number of floors 1

Wall construction and R-value Metal frame with steel siding.  R-12

Roof construction and R-value Metal frame with built up roofing.  R-24

Multipane Shading-coefficient = 0.84
 U-value = 0.72

Infiltration 0.3 ACH

Size

Glazing type
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Indoor Ag Prototype Lighting Design

HID Source LED Source
Mother Room 44 28 18
Clone Room 44 28 18
Veg Room 44 28 18
Flower Room 68 44 12
Drying Room 1 0.5 1
Office and support 1 0.5 18

Lighting Power Density (W/SF)

Space

Lighting 
Operating 
Hours/day
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HVAC System Design

• Packaged rooftop units (RTU) primarily for lighting heat removal
• Standalone industrial dehumidifiers for humidity control
• No outdoor ventilation air in growing areas

Lighting on Lighting off
Mother Room 77 72 70
Clone Room 77 72 70
Veg Room 77 72 60
Flower Room 80 75 55
Drying Room 80 75 55

Relative Humidity 
Setpoint (%)

Room Temperature Setpoint (F)
Space
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Indoor Ag Measure Runs

• Measures applicable to standard practice HVAC system type 
(packaged RTU) were run

• Design practices for other HVAC system types and applicable 
measures investigated for 2024 update
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