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Purpose

Determine the extent to which a
ductless mini split heat pump located In
the living room can maintain occupant
comfort in all rooms of a well insulated
house during the winter



What? Four Houses by South Mountain.




Marthaos Vineyard

R-20 Below Slab

R-20 Foundation walls
R-31 Framed Wall
R-49 Roof

A U 0.19 Windows

A Minimal Air Leakage:

I Range 117 to 184 CFM50 for Houses 1,
3,4

I 236 CFM50 House 2

To To o Ix

Image From Journal of Light Construction, January 2011

Section Through Double-Wall Framing

N\ — Architectural shingles

_Blnwn-in cellulose —= ; 5/s" Zip System sheathing
insulation (R-49)

Wall-to-roof transition taped
14" Hoist rafters at 24" 0. —— ! 6"-wide Zip System flashing ta

Web stiffener and hurricane clip

3/g" plywood (kneewall space only) <‘

3/4" 186 subfloor,
glued and nailed

2" rigid foam blocking,
edges sealed with spray fo

Plywood gusset
every other stud pair

5/8" plywood fire blocking 5/8" Zip System
. sheathing
Vapor retarder paint
Seams sealed

Double 2x4 wall, studs in both with 4" Zip System
walls aligned on 2-0" centers seam tape, typical

2'/2" space between studs

Blown-in cellulose insulation R31)
Housewrap
912" Ijoists at 24" o.c.

3/4" 186 subfloor,
glued and nailed (edar siding

(losed-cell spray foam, I ~— Rim joist
3" min. coverage g T

Gasket seal between
mudsill and sheathing

Two layers of 1'/2" foil-faced 1
polyiso insulation (R-20), d . Full-width sill seal
seams sealed with foil tape .

Foam fastened to battens with

screws and Plasti-Grip washers ’
Dovetail-shaped PT

) . | 2x battens embedded
Two coats of intumescent in foundation, 24" o.c.
paint on exposed surface
of wall insulation

Tu-Tuff ground moisture
barrier, seams taped.
Barrier taped to polyiso.

Two layers of 2" EPS
rigid insulation (R-20)
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Space Conditioning
A Ductless mini split heat pump in main living area
A Electric resistance heating panels in bedrooms



Basement Sensor.l.ocation
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Image by South
Mountain Builders
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Hourly Sample Room Air Temperature Difference from Temperature at Thermostat:

Martha's Vineyard House 1 - January 23 to 25, 2011
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Temperature Difference (°F)
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Hourly Sample Room Air Temperature Difference from Temperature at Thermostat:

Martha's Vineyard House 2 - January 23 to 25, 2011
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Hourly Sample Room Air Temperature Difference from Temperature at Thermostat:

Martha's Vineyard House 3 - January 23 to 25, 2011
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Hourly Sample Room Air Temperature Difference from Temperature at Thermostat:

Martha's Vineyard House 4 - January 23 to 25, 2011
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House 4: January 2011 Hourly Bin Data -
Temperature Difference Between Bedrooms and Living Room
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Degrees F difference from temperature in Living/Dining Room




Bin Data - Room Air Temperature Difference from Temperature at Thermostat:
Martha's Vineyard House 4 - January 2011
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Percent of total Hours in Month (%)

Percent of total Hours in Month (%)
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Bin Data - Room Air Temperature Difference from Temperature at Thermostat:
Martha's Vineyard House 1 - November 2010
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Martha's Vineyard House 3 - November 2010
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Bin Data - Room Air Temperature Difference from Temperature at Thermostat:
Martha's Vineyard House 2 - November 2010
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