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Actively Passive:
Realizing the first Passive House-designed school in Colorado 



• Understand how and when you might consider Passive 
House design principles for educational facility design.

• Learn about materials and systems selection challenges 
when implementing this approach for a school.

• Hear about ways to engage a school community in a 
workshop environment to set regenerative design goals.

Our Learning Objectives today
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About Us



Charting a new 
path









Sierra Grande PK-12 School

Photos of old school, highlight 
educational deficiencies



Existing 
Conditions

• Concerns for main 
entry proximity to 
the highway

• Lack of visible and 
secure main entry

• Systems at the end 
of their useful life

• No access to 
natural gas, heated 
by propane



Existing 
Conditions

• Narrow classrooms
• Noisy and 

ineffective 
mechanical system

• Poor indoor air 
quality

• Lack of quality 
daylight and views



Existing 
Conditions

• Lack of spectator 
seating

• Noisy and 
ineffective 
mechanical system

• Poor indoor air 
quality

• Lack of quality 
daylight and views



Existing 
Conditions

• Structures beyond 
end of useful life

• Inadequate water 
supply

• Interior and exterior 
spaces difficult to 
supervise



Project Interview – Engagement Begins



Back to 
School Night



Design Workshop #01

CREATING A  SHARED VISION



Design Workshops

The vision of Sierra Grande School District is to create and build a new school that reflects the 
values and cultural diversity of our small, rural community. It is a beautiful, modern facility 
that is safe, reliable and fully integrated with technology advanced learning environments.  
The school has learning spaces that are flexible and adaptable to the ever-changing needs of 
our students and teachers. It is a place of natural beauty with lots of natural light from 
windows and skylights to bring the outdoors into our classrooms.  Landscaped areas provide 
fun, outdoor learning spaces.  It is a new school that is welcoming to everyone and brings 
pride to our community.

A Shared Vision



Design Workshop #01



Design Workshop #02

Prioritizing Regenerative Design



A Path to Net Zero



Colorado Climate Zones Latitude is same as:
San Jose, CA
Cape Girardeau, MO
Norfolk, VA
Syracuse, Sicily

Degree days:
Heating – 8,587
Cooling – 22

St. Cloud, MN – 8,879 DD
Burlington, VT – 8,269 DD

Altitude:
7,936 ft.

Project site – climate zone 6





Internal Team Research Questions:

Can Passive House Design principles be 
applied here in order to simplify and 
reduce mechanical systems?

Can Passive House Design be 
accomplished on the already established 
budget?
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Building a better envelope.



Envelope vs. Energy Use



Envelope vs. Energy Use



Envelope Analysis Summary

9 wall Systems

3 roof systems

3 slab systems

3 window systems



Wall Systems Analysis



Investigated 5 Envelope/HVAC Options:

Base Case – High Performance LEED/CHPS compliant

Option 1a – R-36 precast, R-50 metal panels, R-65 roof, R-20 underslab, 
HVAC system 1

Option 1b - R-36 precast, R-50 metal panels, R-65 roof, R-6 underslab, 
HVAC system 1

Option 2a - R-36 precast, R-50 metal panels, R-65 roof, R-20 underslab, 
HVAC system 2

Option 2b - R-36 precast, R-50 metal panels, R-65 roof, R-6 underslab, 
HVAC system 2

Option 3 - R-36 precast, R-50 metal panels, R-65 vacuum based roof, 
R-20 underslab, HVAC system 1



Isolated cost of 
Envelope + HVAC, 
assumed all else 
remains 
unchanged



Conclusions: Option 2b was worth the investment.

The extra cost over the Base Case was only $231,481, less 
than 1% of the construction budget.
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Embodied Carbon Findings



Designing the 
future





Site Plan

Community
Center

New Sierra 
Grande School

Location of 
Old School

Future PV 
Array

CTE / 
Concessions

BusesPump 
House



Building Organization



Building Layout

Level 1 Level 2



Building the Vision



Construction – Windows

Stretched film 
center with gas 
filling – glass only 
R- 6, plus double 
thermal break 
alum. frames



Construction Photos – Precast Walls

6" thick rigid 
insulation core –
R-38



Construction – Clad Walls

Insulated metal 
panel with R-8 per 
inch, total wall –
R-50



Passive House Construction

Specified Infiltration rate: 0.050 

Blower Door Test results: 
recommended, but not conducted





Spaces 
for 
Moving



Protected 
for play



Daylight 
in every 
learning 
space



Student-
inspired 
spaces



Learning 
happens 
everywhere



Final frontiers for going all-electric: 

Kitchen + Science



Dialing in 
performance



Commissioning

CHPS required Enhanced 
Commissioning.

First year of operation had higher 
than expected utility bills.

Design team re-engaged to Re-
Commission the entire building.

Many settings, especially, outside 
air intake and exhaust rates, were 
set far too high.

Energy use is finally coming into 
expected range.





Thermographic Imaging

Minimum delta T inside-outside:
30 degrees F preferred, more is 
better

No direct sun on any surfaces, night 
photography is best

HVAC system should be in occupied 
mode to check for infiltration leaks

Avoid being perpendicular to 
reflective surfaces

Use manual calibration to adjust 
each image and maximize contrast 
in building components 



Precast Gym walls with locker 
rooms in foreground

Windows in Locker Rooms

Exterior Wall Assemblies



Good news! Solid wall areas are 
very consistent temp.

No noticeable differences where 
structure is located

No difference at wall to deck 
transition

Windows are not leaking 
excessive heat

Exterior Wall Assemblies



Garage doors, even high quality 
units, have extreme heat loss 
through envelope and should be 
used sparingly

Exterior Openings



Wall above garage door is 23.9 
degrees F

Frames of doors are 54.2 degrees F –
hottest spot on entire building!

Exterior Openings



what are you 
curious about?

Q + A



See the project come to life in 
the full Rocky Mountain PBS 
“Heart of a Building” episode 

that aired on Earth Day, 2023:
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October 14, 2023

Let’s Connect!

Paul Hutton
phutton@cuningham.com

Kari-elin Mock
kmock@cuningham.com

Dannie DiIonno
dannie.d@branchpattern.com



THANK YOU!
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