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NESE/#M a registered provider with the American Institute of Architects
Continuing Education Systems. Credit earned on completion of this
program will be reported to CES Records for AIA members. Certificates of
Completion for not\IA members will be mailed at the completion of the
conference.

This program is registered with the AIA/CES for continuing professional
education. As such, it does not include content that may be deemed or
construed to be an approval or endorsement by the AlA of any material of
construction or any method or manner of handling, using, distributing, or
dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this
presentation.
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Montague Urban Homestead

A Double stud, DPCE R42

A R100 CE flat attic
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A ECM HRYV, apparent sensible effectiveness 79
A Ductless mini split, 9 KBTU/Hr

A East, West, North glazing U 0.12, SHGC 0.37
A South glazing U 0.21, SHGC .68

A Solar Thermal air panel 18 KBTU/Day

A 2 Flat plates, 80 gal. tank, instant electric DHV
A 4.94 KW PV




REMRate vs. Actual Energy Use

KWHR Net
REMRate -1113
Actual Data -2933
Difference 1820

Actual/REMRate 2.63



REMRate vs. Actual Energy Use

KWHR Net Consumption
REMRate -1113 5479
Actual Data -2933 1959
Difference 1820 3520

Actual/REMRate 2.63 0.36



REMRate vs. Actual Energy Use

KWHR
REMRate
Actual Data
Difference

Actual/REMRate

Net
-1113
-2933

1820

2.63

Consumption Production

5479 6592
1959 4892
3520 1700
0.36 0.74
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PV Production
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REMRate Modeling

Heating Season
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Spreadsheet Analysis
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Whole house Energy Monitoring




Per Circuit Monitoring
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Per Circuit Monitoring




Exported Data

Feb26_Montague_daydata.csv [Read-Only] - Microsoft Excel
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Monitored Circuits
A Mains
APV
A Instantaneous DHW
A Solar DHW pump
A ASHP
AHRV, HRV Heater
A Solar air panel fan
A Fridge
A Miscellaneous plug loads and lights



Solar DHW PumpWhy ?
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Air Source Heat Pump




Air Source Heat Pump, Nov 28
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Power Factor
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Power Factor

The Beer Analogy




ASHP, Jan 23, 2011
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ASHP @60F, Feb23, 2011
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ASHP @60F, Feb23, 2011
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Energy Management Strategies

A Windows have R6 thermal shutters

A Operate bedroom doors on left and right sides
of main living area

A Turn off ASHP when absent

A Conserve Domestic Hot Water

A Conserve lighting and plug loads
A Fridgec 34 KWHR/YR



| essons Learned

A Carefully evaluate new tools

A5SaArday RFEOGIF O2ftft SOUA:
A Evaluate data early !

A Analysis can take more time than you expect

A Problem identification and isolation can be
challenging

A Capture detail of projects under construction
A Use a more detailed simulator
A2 KSy f20FadAy3 GKS | {|






Compressor




REMRate& No inputs for

A PV or solar
A Solar DHW

DHW shading

oump energy

A HRV/ERYV to outside duct length, insulation
A Explicit thermal bridges solar air panel, etc.
A Window installation thermal bridges psi

A Detailed climate data

A Other details very important to Sl buildings



Future Work

A Characterize output of solar air panel

A Characterize thermal bridge of solar air panel

A Details of ventilation system routing, length

Al KI N OGSNRART S (2L3 LI I
bridge

A Model with PHPP



Thank you ! Questions ?

Mike Duclos

DEAP Energy Group, LLC
mduclos@deapgroup.com
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Backup Slides



ASHP COP Calculation, Februan

REM Lights & Appliances Load Estimate MMBTU/Yr 12.€
REM Lights & Appliances Load Estimate MMBTU/Feb 0.981¢
REM Lights & Appliances Load Estimate KWHR/Feb 287.1
Actual Lights & Appliances Load KWHR / Feb 26.C
REM Excess Lights & Appliances Load KWHR/Feb 261.7
REM Heating Load & 'Missing' Lights & Appliances Load 507.t
ASHP Measured Energy Feb KWHR 138.27
ASHP COP calculated from REM Load & Measured Energ 3.67

Interpolated COP, KORE temp data, ASHP Eng. Data 3.08
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