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Background & Overview



2018

2019

2020

Identified Need for the Study

* Review of program
implementer data and
other TRMs

Identified Key
Characteristics

*  Envelope
* Heating and cooling
* Water heating

Sample Stratification
* By climate zone
* By home type
e Byincome

Completed Pilot Phase

e Collected data on
20 homes

* Analyzed results

* Presented results in July

Began Main Phase

* Collected data on
90 homes

Continued Main Phase
* Added furnace metering
*  Completed 50 visits in
spring
Lockdown halted study for
six months
* Updated plan in July

*  Completed 55 additional
visits in August and
September

* Data cleaning and prep

* Began thermostat logger
retrieval




MPSC Upper
Peninsula
Baseline Study

Source: www.energycodes.gov

Study Objectives

Characterize envelope and equipment efficiency in Michigan homes
based on the age of the dwelling.

Stratify the study sample across key parameters of interest including;:

* Climate zone (CZ-5, CZ-6) of the lower peninsula (Note: The MPSC commissioned
a separate study of the upper peninsula)

*  Home type (single family and multifamily)
* Household income (<$40,000 and >$40,000/year)

*  Home ownership (own and rent)

Propose an update or alternative to the vintage schema in the MEMD
(via a whitepaper).

Recommend EWR program implementer data collection protocols to
ensure all critical data points are captured.



Field Visit Results




HVAC: Heating, Cooling, Heat
Pump, DHW, Humidifiers/
Dehumidifier, Ventilation,

Controls, Distribution

Exterior:
Overview,
Doors, Above

Grade Walls

Interior:
Windows,
Skylights,

Attic/Ceiling,
Floors,
Foundation,
Rim and

Band, Number

of Rooms

Single Family + Multifamily Units

Customer Interviews:
Demographics, User
Habits, Improvements,
Thermostat Logger
Info, Utilities

Building HVAC: Heating, Cooling,
Heat Pump, DHW, Humidifiers/
Dehumidifiers, Ventilation, Controls

Building
Exterior:
Overview,

I 1 Foundation,
Size, Shape
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Multifamily homes have a lower rate of high-efficiency heating.
Nearly half of single family homes in Climate Zone 6 have high-efficiency heating.

MEMD assumes
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Homes in Climate Zone 6 are less likely to have cooling.
Multifamily homes have a higher rate of window air conditioners.

MEMD assumes
typical homes have
central cooling or no

MEMD assumes
multifamily have
central cooling,

Multifamily Cooling Type by Climate Single Family Cooling Type by Climate
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The majority of central cooling systems in Climate Zone 5 are 11 SEER or lower.
High-efficiency cooling is uncommon across all strata.

MEMD assumes
typical homes have
13 SEER cooling
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10%
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Multifamily Central Cooling Efficiency by
Climate Zone
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m Climate Zone 6 (n=21)
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MEMD assumes i i i
typical homes usea | Multifamily Control Type by Climate
programmable
thermostat Zone

Manual

Programmable

Smart

Web Enabled

0% 10% 20%

m Climate Zone 6 (n=65)

30% 40% 50% 60%

m Climate Zone b (n=57)

70%

Single Family Control Types by Climate
Zone

Programmable _
Smart -
Web Enabled h

0% 10% 20% 30% 40% 50% 60% 70%

m Climate Zone 6 (n=57) m Climate Zone b (n=73)

Manual thermostat are by far the most common type installed.

Single family homes have a higher rate of advanced thermostats.




MEMD assumes typical

* Indoor temperature will lag setpoint. jomes usea 10
_ Indoor Temperature - January and S o
* 43% of thermostats monitored February of 2020
indicate a greater than 2°F 69.0
differential, indicating a setback.
68.0
Smart 5
o = [t
Thermostats 2.0°F (n=4) 5 000
Web-Enabled 2.0°F (n=3)  65.0
Programmable 3.2°F (n=24) 64.0
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\YETaVE] 1.6°F (n=25) Hour of the Day




MEMD assumes typical

* Indoor temperature will lag setpoint. homes use 75°F

setpoint with a 3-5°F
setback

Indoor Temperature - July and August
of 2019 and 2020

* Homes with programmable and
manual thermostats show similar

. 76.0
cooling patterns.
o 75.0
Smart 5 N Géim_o
Thermostats 3:07F (n=4) i
o
Web-Enabled 2.9°F (n=3) =730
Programmable 2.5°F (n=14) .
o -0246810121416182022
Manual 2.4°F (n=15) Hour of the Day




Older homes have more effective insulation than the MEMD assumes.
Newer homes have less effective insulation than the MEMD assumes.

Effective Insulation Level Compared to MEMD
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Moderate correlation between homes’ effective insulation levels and age.
No significant correlations found between insulation levels and household income.

Multifamily Home Effective Insulation Single Family Effective Insulation
Amounts by Upper and Lower Income Amounts by Upper and Lower Income
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Renters are more common in multifamily homes, which limits comparisons.
No significant correlations found between insulation levels and home ownership.

Multifamily Effective Insulation Single Family Effective Insulation
Amounts by Owners and Renters Amounts by Owners and Renters
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Effective Insulation (R-Value)
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Newer multifamily homes in Climate Zone 6 indicate increasing insulation levels.
Single family homes in Climate Zones 5 and 6 show similar trends.

Multifamily Effective Insulation
Amounts by Climate Zone
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Income does not clearly correlate to heating efficiency.
Higher income single family homes have more high-efficiency heating systems.

Multifamily Heating Efficiency by Single Family Heating Efficiency by
Household Income Household Income
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Multifamily homeowners have a higher rate of high efficiency heating.
Single family homeowners and renters have similar heating efficiency.

Multifamily Heating Efficiency by Single Family Heating Efficiency by
Home Ownership Home Ownership
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Conclusions, Recommendations
& Next Steps



Recommendations

* The year of construction is one of the stronger drivers Update parameter values in the MMED home vintages
for energy efficiency * Home envelope characteristics including insulation levels
* Homes are exceptionally variable; there is no “typical” * HVAC types to incorporate room cooling
home * HVAC efficiencies, especially among existing homes
«  Opportunity for electric savings in homes with room air * Thermostat setpoints using thermostat logger data
conditioners Modify baseline characteristics for envelope upgrades
«  The MEMD overestimates thermostat setbacks, which . Update measure baseline characteristics to align with
may underestimate savings study findings

. Consider additional tiers of baseline conditions for home

* The MEMD overestimates cooling efficiency, which may
insulation upgrades

underestimate electric savings
*  Could require additional QC from evaluators and

* The MEMD underestimates heating efficiency, which .
implementers

may overestimate gas savings ) ] ]
. Consider including measures that target newer homes

e The MEMD overestimates older home insulation and

_ ) ) Adjust data collection procedures for program implementers
underestimates newer home insulation

*  Align with updated MEMD



Next Steps

Complete Analysis Collect Furnace Loggers Validate MEMD Updates
Draft whitepaper with Process data and Meet with MEMD developer
detailed results and incorporate with customer to compare modeled results

recommended updates usage with usage and identify

additional changes




Thank you, questions?

Shannon.Donohue@cadmusgroup.com
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