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RADICAL 

AFFORDABLE

SCALABLE 



CARBON NEUTRAL BUILDINGS  by 2050 

RADICAL 

BUILDINGS MUST GENERATE WHAT THEY NEED

ON THEIR OWN SITE

SCALABLE
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4.5 kWh/sf/yr
8550 kWh/yr

615 sf roof

40’

16’
e
80% REDUCTION

“Fabric First” 
approach





Requirements
PERFORMANCE

BLDG MPG

2. Air-Tightness 

4.75 kBTU/sf/yr

.6 ACH50

1. Specific Space 
Heating/Cooling Demand

4.5 kWh/sf/yr

3. Specific Primary 
Energy Demand 38 kBTU/sf/yr



ROOF METRICPH METRIC

(Site Energy) (Site Energy)

Consumption Production

4.5 kWh/sf/yr4.5 kWh/sf/yr

40’

16’



STABLE FLATS  2015: 26 townhomes













.41 ACH 50

FINAL AIRFLOW .49 ACH 50



APRIL 15, 2013 – APRIL 15, 2014 
 
 

   TFA        12 Months PV             COST  SITE ENERGY 

Address  m2  kWh  Total kWh NET $/Yr     kWh/m2/yr   
 

235   177  13,088  4172 8916 $1079   74   
George            

PH      8586          48    

            $90/month 

 
 
233   177  12,003  4741 7262 $1089   67   
George           PH    48  

            $90/month 
 

 

* 12 Months of Measured Data

Typical Code 
Building

40,068 68% BETTER $4407

$90/m

$367/m

$150.00 sf



CAPITAL FLATS : 3 PHASES, 42 UNITS, 18 YEARS
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PHASE  1
THE FACTORY

PHASE 2 
THIN FLATS

CAPITAL FLATS



CAPITAL FLATS : 3 PHASES, 42 UNITS, 18 YEARS

PHASE 3
THE BATTERY

2017

PHASE  1
THE FACTORY

1999

PHASE 2 
THIN FLATS

2008



PHASE 3: THE BATTERY  2017

2.  GLOBAL – CLIMATE CHANGE: Zeroing out building’s role

2 PRESSING ISSUES THE BATTERY SET OUT TO ADDRESS

1. LOCAL - GENTRIFICATION: “Attainable Housing”
! AVERAGE RENT in NL for 1 bed:    $1500/month + utilities
! THE BATTERY rent for 1 bed : $1375/month INCLUDES utilities        



- 25 Apartments (500-1000sf)
- 17,400 sf
- R34 walls
- R 54 roof/floors
- .13 Uvalue windows
- .6 SHGC
- Centralized VentilationERV, 82% efficient
- Centralized Hot Water: Geothermal
- Centralized heating/cooling: Geothermal VRF
- Centralized Electric Metering
- 77 kw PV array to get to Net Zero

PHASE 3: THE BATTERY  2017





Thermal
Break



AIR BARRIER
+

INSULATE
AROUND 

BEAM



3.5” OF EPS

BRICK LEDGE



3.5” OF EPS

BRICK LEDGE



BASEMENT OUTSIDE THERMAL ENVELOP
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2nd, 3rd, 4th Floors
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WEEK 5: ROOF: FLOOD TEST FOR GREEN ROOF
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PROVIDE FIRE BLOCKING @ INTERIOR
RATED WALLS.

UNIT 11
529 SF

UNIT 12
753 SF

UNIT 13
532 SF

STAIR
10.3

STAIR
10.2

LIVING
13.1

LIVING
12.1

LIVING
11.1

BATH
13.3

BATH
12.4
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1
PARTITION TYPES
3/4" = 1'-0"

2x4 STUDS @ 24" O.C.

5/8" GWB
    OR
5/8" MOISTURE-RESISTANT
GWB IN BATHROOMS)

2x6 STUDS @ 16" O.C.

7/16" OSB SHEATHING

5/8" GWB

R19 BATT INSULATION

3-1/2" EPS

BRICK TIES EVERY 6TH
COURSE @ 32" O.C.

1" AIR SPACE
BRICK VENEER

WALL TYPE: 1 INTERIOR WALL

WALL TYPE: 4A WALL TYPE:4B EXTERIOR BRICK WALL

4 1/2"

1'-3 1/8"

2x6 STUDS @ 16" O.C.

5/8" TYPE X GWB

R19 BATT INSULATION

WALL TYPE: 4C

1/2" ZIP SHEATHING

EXISTING CONSTRUCTION

1" GAP

10 3/4"

5/8" DENSGLASS

PARTY WALL @ EXISTING
BUILDING / 1-HOUR (UL U305)EXTERIOR WALL

1/2" ZIP SHEATHING

2x6 STUDS @ 16" O.C.

7/16" OSB SHEATHING

5/8" GWB

R19 BATT INSULATION

3-1/2" EPS

1x4 VERT WD FURRING

RE: ELEVATION FOR
CLADDING

11 5/8"

1/2" ZIP SHEATHING

SOUND BATT @
BD RM  & BATH RM

WALL TYPE:

3-1/2" EPS RIGID INSULATION

2x4 STUDS @ 16" O.C.

(2) LAYERS 5/8" GWB
    OR
5/8" MOISTURE-RESISTANT
GWB IN BATHROOMS)

INTERIOR 2 HR WALL2A WALL TYPE:

6 1/2"

3-1/2" BATT INSULATION

1/2" RESILIENT CHANNEL

WALL TYPE: 2B INTERIOR 2 HR WALL

8 1/2"

2x6 STUDS @ 16" O.C.

5-1/2" BATT INSULATION

2x4 STUDS @ 16" O.C.

5/8" CERTAINTEED SILENT
FX GWB BOTH SIDES

3A INTERIOR 1 HR WALL @ UNIT
STC 59

5 1/4"

3-1/2" BATT INSULATION

1/2" RESILIENT CHANNEL

WALL TYPE: 3B INTERIOR 1 HR WALL @ HALL
STC 51

7 1/4"

2x6 STUDS @ 16" O.C.
5-1/2" BATT INSULATION

5A EXTERIOR BASEMENT
WALL

CONCRETE WALL, SEE
FOUNDATION PLANS
FOR WIDTH

5/8" GWB

LIQUID APPLIED
WATER PROOFING

12"

2x4 STUDS @ 24" O.C.

3-1/2" BATT INSULATION
@ STAIR - TYPE

WALL TYPE: 5C EXTERIOR BASEMENT
MEP CHASE WALL

2x6 STUDS @ 24" O.C.

CONCRETE WALL, SEE
FOUNDATION PLANS
FOR WIDTH

5/8" GWB

LIQUID APPLIED
WATER PROOFING

8"

MEP CHASE

5B

WALL TYPE:

5/8" CERTAINTEED SILENT
FX GWB ONE SIDE
5/8" GWB, OR MOISTURE
RESISTANT @ BATH
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RPZ BACKFLOW PREVENTER
WITH STRAINER, ZURN
MODEL #975XL2U-S

ELECTRIC STORAGE
WATER HEATER, PVI
MODEL #90 L 250A-VE.
(18 KW ELEMENT)

STAIR
001.1

MECHANICAL
001.3

HEAT-FLO MOD. NO.
HF-115HO ASME
BUFFER TANK
INDIRECT HEATER
15GPM, PD 11.5'

DOMESTIC WATER STAND
TYPE EXPANSION TANK,
AMTROL MODEL #ST-60VC

DOMESTIC WATER BOOSTER
PUMP IN A DUPLEX
ARRANGEMENT, PENN PUMP
MODEL #PB5050-3

UTILITY
WATER METER

GATE
VALVE

LOCKSHIELD
GATE VALVE

GATE VALVE

CHECK VALVE

CWS

30" DIA, 36"
DEEP SUMP

20" DIA, 24"
DEEP SAND
INTERCEPTOR

KEYED NOTES

REFER TO DETAIL SHEET M801 FOR EQUIPMENT VALVING & FLOW DIAGRAM1

2 PROVIDE IDENTIFICATION TAG NUMBER ON EACH PIECE OF EQUIPMENT

CHECK VALVE

4 PROVIDE FULL SIZE (MIN. 1 INCH) CONDENSATE DRAIN PIPE RUN TO IN-DIRECT WASTE CONNECTION (LOCATION AS PER PLUMBING DWG'S)

3

REF LINES (REFER TO
FLOW DIAGRAM ON
DWG M801 FOR PIPE
SIZES)

CWS

CWR

PROVIDE MANUFACTURER'S REQUIRED CLEARANCES IN FRONT & AROUND THE EQUIPMENT

5 PROVIDE WIRELESS WALL-MOUNTED THERMOSTAT w/LOCKSHIELD COVER.
6 PROVIDE EQUIPMENT INSTALLATION AS PER MANUFACTURER'S RECOMMENDATIONS

HWS

HWS

H
W

R

H
W

S

1 1/4" W
W

R

W
W

S

WELLXTROL
WX350

WELLXTROL
WX350

2 1/2"

WWS

2"

WWS

2 1/2"

2"

2"

W
W

R

2"

FILTRA-SYSTEMS CO.
MODEL #
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7 PROVIDE WATER TIGHT SEALING OR A PRODUCT SIMILAR TO LINK SEAL AT PIPE PENETRATIONS

2 1/2"

SHEET NOTES

1. PROVIDE INSULATION ON THE CW SUPPLY & RETURN PIPING SYSTEM,
HW SUPPLY & RETURN PIPING SYSTEM, & WW SUPPLY & RETURN PIPING
SYSTEM WITHIN THE BUILDING.
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FOOTPRINT (TYPICAL)
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HOUSEKEEPING PAD
SIZED 4" LARGER
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FILLTROL/EXPANSION
TANK #2
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WX350
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WX350

HOUSEKEEPING
PAD

DOMESTIC
HOT WATER
RETURN UP

MECHANICAL ROOM
PLAN & SECTION

MP1011 1/2" = 1'-0"

MECHANICAL ROOM PLAN

MECHANICAL ROOM SECTION
1/2" = 1'-0"2

FLAT PLATE HEAT EXCHANGER

LG: WATER TO REFRIG

WATER TO WATER

TEE TO 2 1/2"

TEE TO 2 1/2"

TEE TO 2 1/2"

PIPING FROM WELLS TO  
FLAT PLATE HEAT EXCHANGER

BASEMENT MECHANICAL ROOM

PHASE 3: THE BATTERY  2017



PHASE 3: THE BATTERY  2017

OPEN TRANSOM TO BEDROOM

Ductless Evaporator located next to open transom 
and intentionally located above laundry for easy
connection of condensate drain  



MONITORING VS METERING



PHASE 3: THE BATTERY              Meeting the Energy Budget



PHASE 3: THE BATTERY              BLOWING the Energy Budget!!



PHASE 3: THE BATTERY              Who’s Who????
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$169/sf
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