


vermont’'s manufactured housing
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On Private 7,194

Land,
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VT Mobile Home Park Resident Demographics

m30% AMI  m50% AMI  m80% AMI GREATER THAN LOW INCOME

323

26.9

30% AMI 50% AMI 80% AMI GREATER THAN LOW INCOME

Source: Baker, D., Hamshaw, K., and Woodward, S. 2011 UVM Survey of 363 residents in 127 VT mobile home parks




High Performance Home on Purchased

land

Median Lot Cost S 55,000
Site Work and Foundation S 47,775
VerMod Home Cost S 107,000
Total Price S209,775
Income Req'd to Afford Home* S 62,641

Appraiial
CCCCCCC




High Performance Home in Mobile Home Park

Average Monthly Lot Rent S 310
Site Work and Foundation S 24,275
VerMod Home Cost S 107,000
Total Price S131,585
Income Req'd to Afford Home* S 39,476

Appraiial
CCCCCCC
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more of their household income
spent on energy

as much spent per square foot for
energy

more LIHEAP assistance per square
foot



dom@iin Binghamton, NY with Propane Heating

28'%60° double section home ENERGY STAR Non-ENERGY STAR*
| Wallinsulation ] R19 RS
g | Floorinsulaion | ] R&s || R2 |
X Roof insulation R-33 R-30
} SEER L L E T P R R P R P P R P R T P P R PP FE R T P R R T PR T PR T T EEEEEEE-.
\T Wrbtluw U-'u.ralue 0.35 0.59

Themostat
Duct Ieakag& {max}

Heating
and cooling

__Heating efiiciency (Propane heat) |
leing Efﬁn::lenr:,'

Window SHGC {rna:q 0.55 No requlrement
Air Iaakage {rnax] T.0ACH,, No requirement
0.0 AFUE 0.80 AFUE

5%

130SEER [
F’rugrammahle

1B0SEER
N-u re-qmrernent_________
Mo requirement

Crossover ductinsulasion |  RrR8 | R-4

Water heater efficiency 0.91 EF 0.88 EF
Annual heating, cooling and water heating cost $2,764 53,644
Savings with ENERGY STAR $880 —

* These are typical home specifications only; specifications of actual homes will vary.



“Tropical-Storm (rene:
Irene Spares Big Cities, but |
Vermont Sees Huge
Floods”

— Huffington Post

“Raging Water in Vermont
From Hurricane Irene”

— Weather Channel

USAToday.com

* 438 mobile homeowners were eligible for FEMA assistance
* 129 mobile homes required complete demolition or removal



.... a goal of having 30% of new
buildings built to net-zero design
standards by 2020 &100% by
2030.



high performance home approach

e —

‘P{oto Credit: www.SGBUILD.com
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rocket science?

It Is not rocket science to design and build an
affordable high performance net zero home in
Our Climate. pill-maharam architects

PMa




the high performance home

these houses may look different from each other,
but they have the same components regardless of
their economic and aesthetic requirements.......

vermod -high performance modular passive house pill.maharam architects

. PMa




from the factory down the road

pill-maharam architects

PMa




need to work within these
dimensions

eICSMa




need to work within these
dimensions




need to work within these
dimensions




need to work within these
dimensions




need to work within these
dimensions

eICSMa




need to work within these
dimensions

eICSMa




Setting the Vermod In place

pill-maharam architects




how do we get there ?

pill-maharam architects

PMa




how do we get there ?

high performance envelope VS. a typical mobile home

aaaaaaaaaaaaaaaaaa

Cut-away wall section of high perfformance home

il :
| : :
—— T- e, Lo { ROOF R60 :
= 0| =

------------------

14" Roof trusses, 14" cavity
(Foerglazs, R-60)

Airtight ducts inside house
1 foot overhang with gutters Pal
5/8" sheetrock & low emitting paints

Double stud walls, 107 cavity
(Fberglazs, R-43)

Plywood sheathing without added
formaldehyde

L Vinyl siding

ood decking without added formaldehyde

9.5 Tils, 9.5” cavity
(Fberglazs, R-40)

Plywood sheathing without added pill-maharam architects

formaldehyde
Frost protected foundation / pier P M a




how do we get there ?

efficient mechanical and electrical systems

Wik MEbkbta

led lighting
energy star appliances
washer and condensing dryer

cold climate heat pump “mini-
split” heat pump water heater

CERYV - Conditioning Energy
Recovery Ventilator

pill-maharam architects

PMa



how do we get there ?

6kW roof mounted PV
w/ 6.8 kWh of batte ry -
storage -

ill-maharam architects

PMa




original 2 bed 2 bath plan

| am architects




“traditional” and “modern” design

" pill-maharam architects




Interiors

pill-maharam architects




Interiors

pill-maharam architects

PMa




Interiors

Il ram architects




exterior

pill-maharam architects

PMa




plans

2 bed 1 bath ADA compliant

O — I — r--— -1

pill-maharam architects

PMa




flexibility
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ill-maharam architects




custom “double wide”

pill-maharam architects

PMa
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custom “double wide”
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Il am architects




PMa

pill-maharam architects

“double wide”

custom




McKnight lane duplexes — waltham, vt




McKnight lane duplexes — waltham, vt

pill-maharam architects

PMa




on the boards and the future

pill-maharam architects
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Truss & TJI Roof Systems

) -




Ceiling Sheathed Before
Interior Walls Installed and
Vapor Barrier Primer




Duct Chase within Envelope




ProPink L77:
R-4.3/inch
1.8/lbs per cuft

Cellulose:
R-3.6/inch
3.5-4/lbs per cuft

~6,000lbs



_ Floor, Walls & Roof Dense-Packed with Fiberglass




Air barrier transitions and vented roof assembly
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Efficiency Vermont Efficiency Vermont

Soicaton Cartid Cortid
equ Base Level* High Performance Level

Energy Code , -

Compliance Meet Vermont energy code and file RBES certificates

Foundation Wall

Insulation— R-15 continuous or R-20 cavity R-30

Minimurm R=Value

Slab Edge R-30:
Insulation R-15 slab on grade
::'r:.l’r r:::" Must extend a total of 4 ft. vertical R-20:

h;" or horizontal unheated fully below grade
qra Footing: = R-8
Insulation R-20:

Under Slab unheated below grade
R-30:
R-15 under heated slab only unheated on grade
R-30:

all heated slabs

Floor Insulation

(exposed) R-38 or R-30 + R-S continuous R-40
Wall Insulation
(above grade & R-20 cavity or R-40
band joist)- RA13 cavity + R0 continuous
Minimum R=Value
Ceiling
Insulation (flat R-49 sloped .
= Slapad)= R-60 flat -
Minimumn R-Value 277
Triple pane windows




Cold Climate Heat Pump - CERYV -
HPWH

Heating Season

Heat Pump

nside Air
I
Water Heater
Mml—Spll’_[ | —
Qutside Air |
]
!
]
R , ,
) Inside Air Outside A
Electric Input _1 ——
EI]—L )
— ==
| Electric In ut?)_




Cold Climate Heat Pump - CERYV -
HPWH

Input Energy Benefits
Air Water

Electric Healing Heati . -
— mmm 111101 | Total Home Efficiency
— ~ 260%
—  E— 0

—

E—

.
Input Energy Benefits

Air Walter

Electric Cooling Dehumidification H“bl(? o
— mmmm mume un | Total Home Efficiency
[ ] ﬂ = Sovs 1111 ~ o

=

]

E—




All Electric, High Efficiency HVAC

.::{




Duct Design

Gxd Supply registers typ.
of 4 locations

| i -3 bt
L —
| S N\gamc
| I BEDROOH |
| =
H [N

LB

q §" tee with a round

style exhaust grille

L __T-‘-'___q’_ —I_ -:;:-{? —l = II- L |

4" Rigid exhaust ! 1 A

4" Rigid supply ducting * I |

ch 1

e | “ereram ol |

| typ. of 3 locations. |
| B
Tla ] =] |
All supply ductwork or the red lines nesds to b= L -

wrapped with bubble wrap typs insulation

Ll ductwork seams to b= sealed with duct sealer
or foil taps.




Conditioning Energy Recovery Ventilator -

CERV

Heating and Cooling Capacities

4000

np 3500

< 3000

2500

£ 2000 - /
1500 ”

1000

Watts Heating/Coolin

500

0
10 30 50 70 90

Outside Temperature (F)

Coefficient of Performance
[ T e o ¥ I = I T -« T Ve

Heating and Cooling COP

-~
=
— 7
/
"'/
10 30 50 70 S0

Outside Temperature (F)

s Qe circ Coal ==\jent Cool

Recirc Heat =——\/ent Heat

Performance data for approximately 200CFM-250CFM air flow




HEAT

CERV SETPOINT
@ & WX 1 Controller

73F 86F 800 10

74+« ™ 2L

ASSESS (1

*
C

LHO04INOD

SETTINGS

AUXILIARY AUX HEATING
Device TYPE SETPOINT

CERVYVICE

."-I"ENTILATIDN

SETPOINT B YEuTILATIO I I

v v

BuiiLs
EQUINOX “ “
warw. huldeguino . com




Heat
Pump Hot
Water
_ Heater

15T HOUR RATING (GAL) BY MODE

EFFICIENCY | HYBRID | ELECTRIC

421 67.5 59.1

(%6 Smith.

Innovation has a name.

J

50 GALLON GEOSPRING HYBRID
ELECTRIC WATER HEATER

GEH50DFEJSR
ENERGY FACTOR BY MODE e 50 Gallon Capacity
GALLON e 3.2 Energy Factor
MODEL CAPACITY | EFFICIENCY |HYBRID | ELECTRIC e Abundant Hot Water with 67 gallons
first-hour delivery
SHPT-50 50 2.78 2.75 0.89 e Electronic controls with 4 operating

modes including a vacation setting

Limited 10 year warranty



Primary Heating and
Cooling

» Fujitsu 9RLS3h
» Mitsubishi MSZ/MUZ FH09




Primary Heating and Cooling

Mitsubishi =l R
Rated Capacity Btu/h 9,000
Capacity Range Biu'h 2 ,800-9.000
Rated Total Input W 560
Cooling *1
Energy Efficiency SEER 30.5
Moisture Removal Fints/h 0.6
Sensible Heat Factor 0.920
Bated Capacity Btu/h 10,900
Heating at 47° F 2 e T e
o o Fujitsu
HSPF (V) Btush/w 13.5 J
Rated Capacity Btu/h 6,700
Heating at 17° F *3 Rated Total Input W 600 ERI-PS3H
NMaximum Gapacity Btuw/h 12,200 eat Fump
Heating at 5° F Maximum Capacity Btu/h 10,900

High Performance Heating

Heating capacity at low outdoor temperatures was
improved by adopting a large heat exchanger and a high
capacity compressor. Standard rated heating capacity is
maintained down to 3°F. RLS3H models will deliver more
than 73% of rated heating capacity at -15°F.

MNominal Cooling BTUHh 9,000
Min.~Max. Cooling BTU/A 3,100~12,000
Nominal Heating BTL/h 12,000
Min.~Max. Heating BTW/h 3,100~22,000
HSPF BTUhW 14.0
SEER BTURW 33.0
EER CigHtg  18.0
Clg. Operating Range “F(°C) 14-115(-10~46)
Htg. Operating Range °F(°C) -15~75 (-26~24)
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THPICAL TR ECAL
EXIETING HOMES NEW HDMES

LESS
EFFICIENT

HERS? Index
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$600

$500

$400

$300

$200

$100

Monthly Cost Comparison

S$498/month

e e E .

S454/month

S424/month

® Energy
Cost

* Energy Costs are based on
energy modeling

= Mortgage

Typical Manufactured Home at High Performance Home / High Performance Home with

20 Year Term

USDA 502 Loan Solar / USDA 502 Loan




Sample Cost Comparison

Typical Manufactured Home VERMOD Home

Fectory Home $ 56,000 | $ 109,500
Ste Work $ 16,500 | $ 16,500
Delivery & et $ 2,000 | $ 7,000
Solar Package - 6kW $ 10,500
VHFA Tax Credit $ (35,000)| $ (35,000)
Efficiency Vermont Incentive $ (8,500)
Purchase Price $ 39500 | $ 100,000
Down Payment $ 3950 | $ 2,500
Interest Rate 6.50% 3.25%

Term 20 30




Thank you.



