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SITE LOCATION

14 (20) GRAND AVENUE

PROPERTY IN PROJECT SCOPE
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HISTORIC DISTRICT & A FLOOD PLAIN5



HISTORICAL SANBORN MAPS6

1886 1901

1924 1973



PROPOSED & EXISTING BUILDING ELEVATIONS7

PROPOSED NORTH ELEVATION
1/8” = 1’-0”

EXISTING NORTH ELEVATION
Not to Scale



PROPOSED & EXISTING BUILDING ELEVATIONS8

PROPOSED WEST ELEVATION
1/8” = 1’-0”

EXISTING WEST ELEVATION
Not to Scale



PROPOSED & EXISTING BUILDING ELEVATIONS9

PROPOSED SOUTH ELEVATION
1/8” = 1’-0”

EXISTING SOUTH ELEVATION
Not to Scale



PROPOSED & EXISTING BUILDING ELEVATIONS10

PROPOSED  EAST ELEVATION
1/8” = 1’-0”

EXISTING EAST ELEVATION
Not to Scale



PROPOSED LOUVER MATERIALS & DETAILS11

PROPOSED  LOUVER SECTION
1-1/2” = 1’-0”

PAINTED MATTE TO MATCH EXISTING FACADE

PROPOSED LOUVER

TYPICAL LOUVER SECTION

NOTE: DIMENSIONS VARY. SEE ELEVATIONS



CONDITIONS

RESILIENCY & FLOOD ZONES

12

FIRST FLOOR ELEVATION IS OUTSIDE 
100-YEAR FLOOD PLAIN

BASEMENT FLOOR LEVEL BELOW           
100-YEAR FLOOD PLAIN

MAKING HISTORIC BUILDINGS RESILIENT: FLOOD ZONES



BUILDING SECTION13



CONDITIONS

RESILIENCY & FLOOD ZONES

14

FIRST FLOOR ELEVATION IS OUTSIDE 
100-YEAR FLOOD PLAIN

BASEMENT FLOOR LEVEL BELOW           
100-YEAR FLOOD PLAIN

RESPONSE

MOVE MAJOR MECHANICAL SYSTEMS 
AND PROGRAM SPACE OUT OF 

BASEMENT

MOVE ELECTRICAL PANELS & EQUIPMENT 
ABOVE FLOOD ELEVATION 

MAKING HISTORIC BUILDINGS RESILIENT: FLOOD ZONES

EXCLUDE BASEMENT FROM THERMAL 
ENVELOPE, WITH CARE TAKEN TO 

MANAGE HUMIDITY



TYPICAL PLAN – AIR BARRIER LOCATION & 
MECHANICAL STRATEGY
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MECHANICAL STRATEGY16

RESILIENCY & FLOOD ZONES

FIRST FLOOR ELEVATION IS OUTSIDE 
100-YEAR FLOOD PLAIN

BASEMENT FLOOR LEVEL BELOW           
100-YEAR FLOOD PLAIN

RESPONSE

MOVE MAJOR MECHANICAL SYSTEMS 
AND PROGRAM SPACE OUT OF 

BASEMENT

MOVE ELECTRICAL PANELS & EQUIPMENT 
ABOVE FLOOD ELEVATION 

EXCLUDE BASEMENT FROM THERMAL 
ENVELOPE, WITH CARE TAKEN TO 

MANAGE HUMIDITY
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19 WUFI MODELING CONSIDERATIONS

WUFI MODELING

OCCUPANCY

ELECTRICAL LOADS

MECHANICAL SYSTEM

RENEWABLES



20 WUFI MODELING CONSIDERATIONS

OCCUPANCY

OFFICE / ADMINISTRATIVE OCCUPANCY

FLUCTUATING / EVOLVING OCCUANT 
LOAD OVER TIME; SPACE IS NOT FULLY 

LEASED OUT YET

PROJECTED OCCUPANCY OF 18, UTILIZE 
SPACE 9 HOURS / DAY, 250 DAYS / YEAR

CALCULATED OCCUPANT QUANTITY = 4

COORDINATION W/ PHIUS TO 
DETERMINE

4 occupants

8 occupants

? occupants



21 WUFI MODELING CONSIDERATIONS

ELECTRICAL LOADS

AVOID UNDERESTIMATING… AND 
OVERESTIMATING!

SIGNIFICANCE OF “LARGE APPLIANCES”, 
AND SPECIFICALLY COMPUTERS

SECOND LARGEST AREA – AUXILIARY 
ENERGY & FANS



22 WUFI MODELING CONSIDERATIONS

MECHANICAL SYSTEM

MINOTAIR PENTACARE V12 ON EACH 
FLOOR

ALL-IN-ONE HEATING / COOLING / 
VENTILATION / DEHUMIDIFICATION

VENTILATION MODE = NEW SUPPLY AIR

ALTERNATING VENTILATION MODE & 
CONDITIONING MODE 

CONDITIONING MODE = RECIRCULATED 
SUPPLY AIR

COORDINATION WITH PHIUS, MINOTAIR, 
& PATRIQUIN TO CONFIRM HOW TO 

MODEL

FAN = MAJOR FACTOR IN ENERGY USE



23 WUFI MODELING CONSIDERATIONS

RENEWABLES

MET HEATING / COOLING TARGETS, BUT 
EXCEEDED SOURCE ENERGY 

11.4 KW ROOFTOP PV ARRAY (FILLING 
ROOF) SAVED THE DAY!

ALSO CONSIDERED RECS & OFF-SITE 
SOLAR
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25 EXPOSING THE STRUCTURE – UNFORESEEN CONDITIONS 



26 STO GOLD – FIRST DEFENSE AGAINST BULK WATER



27 AIR BARRIER, WINDOWS & DOORS – READY FOR BLOWER DOOR TEST



28 AIR BARRIER, WINDOWS & DOORS – FIRST BLOWER DOOR TESTS



29 CELLULOSE INSULATION, FURRING & BATT



30 SHEETROCK, LIGHTING, EXPOSED MECHANICAL DUCTING 



31
FINISHES, CABINETRY, FIXTURES – READY FOR MOVE-IN ON FLOORS 2 & 3



32 IN USE TODAY



PHOTOVOLTAICS – CERTIFICATE OF APPROPRIATENESS33

EXISTING EAST ELEVATIONPROPOSED EAST ELEVATION
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EARLY MONITORING RESULTS35

SITE ENERGY REQUIRED (modeled):
17,311 kWh per year
= 47.43 kWh per day



EARLY MONITORING RESULTS36

SITE ENERGY REQUIRED (modeled):
17,311 kWh per year
= 47.43 kWh per day

SITE ENERGY USED (utility bill usage 6 months):
9,879 kWh
=19,758 kWh per year
= 54.13 kWh per day



EARLY MONITORING RESULTS37

SITE ENERGY REQUIRED (modeled):
17,311 kWh per year
= 47.43 kWh per day

SITE ENERGY USED (utility bill usage 6 months):
9,879 kWh
=19,758 kWh per year (extrapolated)
= 54.13 kWh per day

SITE ENERGY PRODUCED (PV energy, 1 week):
= 43.9 - 56.8 kWh per day
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Exterior restrictions: no removal of ‘historic fabric’

SHPO stance on triple pane windows

Internal wall insulation

New interior windows, keeping existing windows as 
‘screen’

Interior roof insulation 

Basement disconnection from rest of building

Stairwell outside of PHIUS envelope due to width 
restrictions

Relationship of basement to street level has changed over 
time, creating awkward detailing 



DESIGN WITHIN HISTORIC DISTRICT WUFI MODELING

CONSTRUCTION

HISTORIC COMMERCIAL PHIUS RETROFITS

EARLY MONITORING

Exterior restrictions: no removal of ‘historic fabric’

SHPO stance on triple pane windows

Internal wall insulation

New interior windows, keeping existing windows as 
‘screen’

Interior roof insulation 

Basement disconnection from rest of building

Stairwell outside of PHIUS envelope due to width 
restrictions

Relationship of basement to street level has changed over 
time, creating awkward detailing 

Number of occupants? 

Type of occupancy in multi-tenancy with unknown 
tenants

Plug loads can be a large part of energy: ie computers

Modeling lowest and highest occupancy summer and 
winter

Modeling a newer mechanical system (ventilation vs 
recirculation model)

Modeling as whole building or 3 separate tenancies?
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EARLY MONITORING

Exterior restrictions: no removal of ‘historic fabric’

SHPO stance on triple pane windows

Internal wall insulation

New interior windows, keeping existing windows as 
‘screen’

Interior roof insulation 

Basement disconnection from rest of building

Stairwell outside of PHIUS envelope due to width 
restrictions

Relationship of basement to street level has changed over 
time, creating awkward detailing 

Exposing structure: unforeseen conditions

Minimizing use of foam: storefront, eaves, underside 
of roof

Air leakage in unusual conditions

Air leakage through masonry and  wood members

Structure is not plumb – structural repairs, insulation 
uneven

Pivoting when conditions require it – interface with 
PHIUS, hygrothermal analysis
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Exterior restrictions: no removal of ‘historic fabric’

SHPO stance on triple pane windows

Internal wall insulation

New interior windows, keeping existing windows as 
‘screen’

Interior roof insulation 

Basement disconnection from rest of building

Stairwell outside of PHIUS envelope due to width 
restrictions

Relationship of basement to street level has changed over 
time, creating awkward detailing 

Energy Required – unknown uses & occupancies, with 
vacancies and unusual patterns (meetings, etc)

Energy Used – plug loads, especially equipment such 
as computers and servers, make a difference

Energy Produced – new system requires adjustments, 
connectivity, at least one year’s worth of data helpful
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Exterior restrictions: no removal of ‘historic fabric’

SHPO stance on triple pane windows

Internal wall insulation

New interior windows, keeping existing windows as 
‘screen’

Interior roof insulation 

Basement disconnection from rest of building

Stairwell outside of PHIUS envelope due to width 
restrictions

Relationship of basement to street level has changed over 
time, creating awkward detailing 
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