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This course is registered with 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 

AIA 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. 

 



We will show two mid-rise multi-family projects in the 

northeast that meet either the Passive House or 

PHIUS+ building energy standard. The Distillery’s 28-

unit Phase 1 building in South Boston, MA and the 

Bayside Anchor 45-unit project in Portland, ME, 

both now under construction, will be used to discuss 

the design and construction principles that are 

employed to radically reduce energy consumption and 

construct beautiful, low energy, and healthy urban 

living spaces. Details, testing data and lessons learned 

will be shared with a special focus on large scale air 

barrier implementation, efficient ventilation systems, 

and cost savings and funding metrics. 

Course 

Description 



Learning 

Objectives 

1. Creating an airtight envelope and minimizing 

thermal bridging 
 

2. Appropriate heating and cooling strategies 
 

3. Maximizing the benefits of a heat recovery 

ventilation systems 
 

4. How to build it cost effectively 

At the end of the this course, participants will be able to: 



HUDDLE 

TOGETHER 

FOR WARMTH! 



HISTORY 

& 

DESIGN 



DISTILLERY PROJECT INFO 

SOUTH BOSTON, MA 

Phase 1- 28 UNITS:  1 BR &  2 BR 

Phase 2- 37 UNITS expected 

$225 / SF 

5 / 6 STORIES 

MARKET RATE RENTAL 



BOSTON CLIMATE 

HDD 

DESIGN TEMP  

JANUARY AV TEMP 

JANUARY SOUTH RAD 

 

JULY AV TEMP 

5,838 

11˚ F 

29˚ F 

34 kBTU 

 

73˚ F 



SOUTH BOSTON, MA 



NEIGHBORHOOD VIEW 



CONTEXT 





This project continues a South 

Boston tradition of independence 

and defiance.  

DESIGN THEMES 









LEVEL 1 

LEVEL 2 



LEVEL 3 



LEVEL 4 

LEVEL 5/6 





BAYSIDE PROJECT INFO 

PORTLAND, ME 

45 UNITS:  STUDIO,  1 BR &  2 BR 

$145 / SF 

4 STORIES 

TAX CREDIT SUBSIDIZED RENTAL 



PORTLAND CLIMATE 

HDD 

DESIGN TEMP  

JANUARY AV TEMP 

JANUARY SOUTH RAD 

 

JULY AV TEMP 

7,300 

4˚ F 

20˚ F 

35 kBTU 

 

70˚ F 



PORTLAND, MAINE 



NEIGHBORHOOD VIEW 







2013 



 



 



CAMPUS PARKING PLAN 



SITE PLAN 



NEIGHBORHOOD VIEW 



GROUND FLOOR PLAN 



TYPICAL UPPER PLAN 



4 STORIES 

TYPE VA 

1 HOUR UNIT TO UNIT 

2 HOUR STAIRS 



DESIGN THEMES 



DESIGN THEMES 



DESIGN SKETCHES 



BUILDING ELEVATIONS 



BUILDING ELEVATIONS 



50% DOCUMENTS 



90% DOCUMENTS 



100% DOCUMENTS 



 

100% DOCUMENTS 



INSULATION 



THE 

DISTILLERY 



SLAB 

• 6” EPS ABOVE DECK (R-23) 



WALLS 

• 6” EPS ABOVE DECK 

• 3” MINERAL WOOL – CONTINUOUS 

• 2X8 CAVITY FILLED WITH CELLULOSE 

R-54 

• CELLULOSE IN FIRST 3’ OF TRUSS BAY 

 



ROOF 

• TRUSS CAVITY FILLED WITH CELLULOSE 

R-64 



WINDOWS 

• KLEARWALL PVC (U- 0.134) 



SHADING 

• MOVEABLE SCREENS ON SOUTH SIDE 



BAYSIDE 

ANCHOR 



CONCRETE SLAB W 3” EPS 

R - 13 



10” DOUBLE STUD WALL 

R - 32.7 



CDX 

PLYWOOD 

VAPOR 

RETARDER 



8” POLY-ISO OVER TRUSS 

R - 50 





U Frame    0.25  

U COG       0.13 

SHGC        45% 

 

GUARDIAN 

Climaguard 8070 



FOUNDATION 



WALL 



ROOF 





DOW LT-1000 



1,000 PSI 



AIR BARRIERS 



THE 

DISTILLERY 









SLAB 



SECTION EVOLUTION 



WINDOWS 



CORNICE 



TESTING 



TRANSITIONS 





TRANSITIONS 





BAYSIDE 

ANCHOR 



AIR BARRIER 



AIR BARRIER 







AIR BARRIER 



WINDOW SILL 



WINDOW HEAD 



AIR BARRIER 



CORNICE 



CORNICE 



OFFICE TO RESIDENTIAL 



VENTILATION 



THE 

DISTILLERY 



ENERGY RECOVERY 

VENTILATOR 

ZEHNDER: COMFOAIR 



HEAT PUMPS 

MITSUBISHI 





BAYSIDE 

ANCHOR 



ELECTRIC BASEBOARD 

$50 



75% 

RENEWAIRE EV450IN ECM 

.78 W/CFM 

VENTILATION 



HORIZONTAL DUCTED ERV 

NO 2 HOUR SHAFTS 

NO FIRE DAMPERS 

45 MINUTE CORRIDOR RATING 

1 ERV PER 6 UNITS 

SIDEWALL INTAKE & EXHAUST 



HVAC DESIGN: UPPER FLOORS 



 





PASSIVE 

HOUSE 

& 

PHIUS+ 



HEATING DEMAND 

PASSIVE HOUSE 

4.75 kBTU / SF / YEAR 

 

 

PHIUS+        (PORTLAND, ME) 

6.6 kBTU / SF / YEAR  (+ 39%) 



COOLING DEMAND 

PASSIVE HOUSE 

4.75 kBTU / SF / YEAR 

 

 

PHIUS+      (PORTLAND, ME) 

1.4 kBTU / SF / YEAR  (- 71%) 



PRIMARY ENERGY 

PASSIVE HOUSE 

38 kBTU / SF / YEAR 

2.6 SOURCE ENERGY FACTOR 

 

PHIUS+ 

OCCUPANCY x 6,200 kWH / YEAR 

3.16 SOURCE ENERGY FACTOR 



AIR TIGHTNESS 

PASSIVE HOUSE 

0.60 ACH50 

 

 

PHIUS+ 

0.05 CFM50 / SF / ENCLOSURE 



PEAK HEATING LOAD 

PASSIVE HOUSE 

3.17 BTU / SF / HOUR 

 

 

PHIUS+   (PORTLAND, ME) 

4.0 BTU / SF / HOUR 



AREA MEASUREMENTS 

GROSS AREA 

37,815 SF 

 

PASSIVE HOUSE:  TFA 

32,384 SF (- 15%) 

 

PHIUS+:  iCFA 

34,925 SF (- 8%) 



ENCLOSURE & VOLUME 

THERMAL ENCLOSURE 

35,659 SF 

 

 

INTERIOR VOLUME 

279,196 CU FT 



MAX HEATING DEMAND 

PASSIVE HOUSE 

153,824 kBTU / YEAR 

 

 

PHIUS+ 

230,505 kBTU / YEAR (+ 50%) 



MAX COOLING DEMAND 

PASSIVE HOUSE 

153,824 kBTU / YEAR 

 

 

PHIUS+ 

48,895 kBTU / YEAR (- 68%) 



MAX PRIMARY DEMAND 

PASSIVE HOUSE 

1,230,592 kBTU / YEAR 

 

 

PHIUS+ 

1,925,130 kBTU / YEAR (+ 56%) 



MAX PRIMARY DEMAND 

PASSIVE HOUSE 

1,230,592 kBTU / YEAR 

 

 

PHIUS+     (4,200 kWH / PERSON) 

1,304,121 kBTU / YEAR (+ 6%) 



PV TO BE NET ZERO 

PASSIVE HOUSE 

107 kW 

 

 

PHIUS+ 

137 kW (+ 30%) 



CFM50 AT BLOWER DOOR 

PASSIVE HOUSE 

2,792 CFM50 

 

 

PHIUS+ 

1,783 CFM50 (- 36%) 



EUI 

PASSIVE HOUSE 

12.5 EUI 

 

PHIUS+ 

16.1 EUI (+ 30%) 

 

ARCH 2030: 2015 TARGET 

18.2 EUI 



COST TO OPERATE 

PASSIVE HOUSE 

$20,806 / YEAR 

 

 

PHIUS+ 

$26,781 / YEAR 



 

HEAD START & OFFICES 

NOT IN CERTIFIED ENCLOSURE 

APARTMENTS 

CERTIFIED ENCLOSURE 



PHIUS+ METRICS 



PASSIVE HOUSE METRICS 



PHIUS+ CERTIFICATION 



THE 

DISTILLERY 

& 

BAYSIDE 

ANCHOR 




