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BARTLETT	DESIGN	 LOWELL	SPECIFICATIONS	



 Consolidate campus 
 Energy conservation 
 Sustainable Design 
 Waldorf Principals 

 -Anthroposophical Design 
 -Flexible Spaces 
 -Collaborative Teaching 
 -Organic Shaped Spaces 
 -High Ceilings 
 -Natural Light 
 -Use of Chalkboards (Low Tech) 
 -Use of Color 
 -Use of Natural Materials 

 

MCWS	PROJECT	GOALS	



PASSIVE HOUSE - PHIUS + 2015 
•  Healthy 
•  Comfortable  
•  Very Little Energy Needed 

MAINE ADVANCED BUILDINGS 
CERTIFICATION 
•  At least 30% more energy efficient than 

minimum code requirements 
•  Maintenance and monitoring systems 

ensure building performs 

ACCOMPLISHMENTS	









WHAT’S	DIFFERENT	



DESIGN	CONSIDERATIONS	
SITE PLANNING 

BUILDING DESIGN 

BUILDING ENVELOPE 

BUILDING SYSTEMS 

PERFORMANCE 



SITE	PLANNING	





SITE	PLAN	





BUILDING	DESIGN	



FIRST	FLOOR	PLAN	



SECOND	FLOOR	PLAN	







VIEW	FROM	ENTRY	DROP-OFF	







FLOOR ASSEMBLY 

WALL ASSEMBLY 

ROOF ASSEMBLY 

WINDOWS & DOORS 

BUILDING	ENVELOPE	



BUILDING	ENVELOPE	

CONTINUOUS 



SOUTH,	EAST	&	
WEST	WALLS	(R-51)	

 siding 
 ¾” strapping 
 2” foil faced rigid 
insulation (taped) 
 2” rigid insulation 
 weather barrier 
(majvest by siga) 
 sheathing 
 2x8 wood stud, Fill 
cavity with dense-
packed cellulose 
 5/8” gwb 

 



TYPICAL	WALL	-	FOUNDATION	

R-17	SLAB	



TYPICAL	WALL	-	
FOUNDATION	

R-51	WALL	



THERMAL	BRIDGE	MODEL	–	
TYPICAL	FOUNDATION	WALL	

PSI	VALUE	=	0.077	BTU/HR/FT	







THERMAL	BRIDGE	
MODEL	–		

INTERIOR	FOOTING	
PSI	VALUE	=	0.025	BTU/HR/FT	











TYPICAL	WALL	–	
AT	FLOOR	

R-51	WALL	



TYPICAL	WALL	–	ROOF	EXTERIOR	

R-55	ROOF	



TYPICAL	WALL	–	ROOF	INTERIOR	

R-55	ROOF	





HYGROTHERMAL	WUFI	MODEL	

SOUTH,	EAST	&	WEST	WALLS	















NORTH	WALL	
(R-61)	 siding 

 ¾” vertical strapping 
 weather barrier 
(majvest by siga) 
 9 ½’ I-joist, fill cavity 
with dense-packed 
cellulose 
 Weather barrier 
(majvest by siga) 
 sheathing 
 2x8 wood stud, fill 
cavity with dense-
packed cellulose 
 5/8” gwb 



NORTH	WALL	-	FOUNDATION	

R-17	SLAB	





















NORTH	WALL	-	ROOF	

R-55	ROOF	



WINDOWS	
 INTUS triple glazed 
European tilt-turn 
 Installed R 6.2,     U 
value = 0.1604 

DOORS	
 REYNAERS triple 
glazed European 
 Installed R 5.0,     U 
value = 0.1995 



TYPICAL	WINDOW	HEAD	-	NORTH	WALL	



TYPICAL	WINDOW	SILL	-	NORTH	WALL	



TYPICAL	WINDOW	HEAD	-	SOUTH	WALL	



TYPICAL	WINDOW	SILL	-	SOUTH	WALL	















BUILDING	SYSTEMS	



ELECTRICAL	&	
LIGHTING	
 LED lighting 
 Occupant sensors  
 Separate switches at 
exterior walls 





HVAC	FUNDAMENTALS	
Reduce	the	load	!	
 Super insulation, air tight construction, high 
performance windows 
 Fault detection & diagnostics 
 Extra insulation – piping and water heater (3” non-
CFC foam) 
 LED lighting 
 No process exhaust (kitchen, science) 
 All HVAC inside the thermal envelope  



HEATING	&	
COOLING	
Li#le	“h”	and	Li#le	“c”	

	  Mitsubishi MXZ H2i 
“hyper heat” 
 19.0 SEER, 3.75 COP 
@ 47F, 2.7 COP @ 
17f 
 Variable speed 
compressors 
 Full heating to -13° 
 20 zones; grouped by 
exposure 
 Wall mounted indoor 
units – less friction 





VENTILATION	
The	big	“V”	
 Balanced ventilation 
that delivers fresh air 
and removes stale air 
 Three energy recovery 
units, 1st fl, 2nd fl & 
great room 
 Ventilation per 
ASHRAE 62.1-2013 
 Air diffusion – thermal 
core high induction – 
no heat in ERV 
system 





DIDN’T	MAKE	THE	CUT	
IDEAS	CONSIDERED	BUT	NOT	AFFORDABLE	

	  ERU for each classroom for better demand control 
 Higher efficiency ERU’s, such as Zehnder 
 Building automation system 
 Heat recovery VRF (multi-splits were more 
affordable) 
 Geothermal 
 Daylighting controls 



PLUMBING	
 Low flow / low water 
use fixtures 
 automatic sensors 
 Insulated piping 
 120 gallon storage 
tank, insulated 



RENEWABLES	

 Designed to be Net 
Zero 
 110 Q-Cell solar 
panels 300W each 
 33 kW system 
 Projected use = 
34,000± kWh/yr. 
 Installed by Maine 
Solar Solutions   

Building use = 3 houses, 5X less then 
a high school of same size 













PERFORMANCE	



  

5.48	kBtu/O²yr	

0.78	kBtu/O²yr	

4.42	kBtu/O²yr	

2.28	kBtu/O²yr	

34.57	kBtu/O²yr	

11.2	kBtu/O²yr	

0.03	cfm/O²	





VERIFICATION	



BLOWER	DOOR	
TEST	RESULTS	
	

First	Test	Results:	
 average 
CFM50=0.040 
 Average ACH50=0.47 

Final	Test	Results:	

 average 
CFM50=0.035 
 Average ACH50=0.40 



COST	OF	CONSTRUCTION	
Including	sitework:	

Construction cost: $3,332,000 
Cost per ft2:  $292/sf 

Building	Only:	

Construction cost: $2,842,000 
Cost per ft2:  $249/sf 
 
 

 
Building Size:   11,400 sf 
 



QUESTIONS?	


