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AGENDA

Evaluate how aquifer-based geothermal exchange, heat 
recovery, and envelope optimization combined to achieve 30% 
energy savings compared to the LEED 4.1 baseline.

Apply an integrated decision framework that translates 
institutional sustainability goals into specific, measurable 
engineering and design choices across multiple building systems. 

Analyze the tradeoffs of tighter building envelopes, including how 
reduced energy demands can offset first costs and support 
investments in ventilation, filtration, and occupant health.

Identify practical lessons for aligning water conservation, 
embodied carbon reduction, and material-health targets with 
real-world budget, modeling, and stakeholder constraints. 

LEARNING OBJECTIVES

PROJECT OVERVIEW
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SUSTAINABILITY 
STRATEGIES

1. Location & Transportation
2. Sustainable Site
3. Water Efficiency
4. Healthy Materials
5. Energy & Atmosphere
6. Indoor Environmental 

Quality
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QUESTIONS & DIALOGUE
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A connected ecosystem 
for learning, discovery 
and care.



Campus Vision



Health Science Campus Vision 

The HSC Campus vision strengthens the 
academic and research enterprise of the urban 
medical center by investing in the learning and 
research environment, improving the campus 
life experience, and building partnerships. 
Home to four academic colleges within the 
LOUMED district, the growth and 
transformation of HSC will focus on the 
following:

Expanding and Enhancing Academic and 
Research Space

Creating a Vibrant Campus Life Experience

Establishing a Distinctive Identity

Strengthening Inter-Campus Connections

Phase 1 of HSC 
Master Plan



A legacy of health.
A platform for what comes next.

UofL has repeatedly translated education, 
research and service into community impact.

9th Oldest
Medical School in the 

United States

R1 and OCU
One of only 21 universities to earn both 

the Research 1 (R1) and Opportunity 
College & University (OCU) Designations

100K+
Annual patient visits through the 

School of Dentistry Supporting 
Community Care

Top 30%
2026 QS World University 

Sustainability Ranking

FROM LEGACY TO LIVING LAB



Project Purpose
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The new Health Sciences Building brings four 
different schools under one roof to create a 
new cornerstone of academic excellence and 
research innovation.

The design creates a series of connections 
and pathways that maximize collaborative 
learning, social engagement, multi-
disciplinary research, and interprofessional 
practice.

Project Brief

A new 250,000 SF health sciences building with 
a large simulation center and research lab, as 
well as providing the campus with much 
needed food service and indoor/outdoor social 
spaces with access to nature.

Program to house classrooms, skills training, in-
patient/outpatient simulation centers, student 
social lounges and study spaces, research labs, 
and academic workplace.

Site located in downtown Louisville within the 
Louisville Medical & Education District.

Sustainability: 

LEED Gold | Net-Zero Ready | Fitwell Principles
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Common Mission: 

HEALTH
First, do no harm
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The new cornerstone for the University of Louisville Health Sciences Center campus will serve as 

a bridge, creating pathways for connection. This shared destination will blur the lines between 

the four existing schools, Belknap campus, and outside partners fostering a collective sense of 

belonging and identity rooted in community. 

New opportunities for collaborative learning, experiential engagement, multi-disciplinary 

research, and interprofessional practice will expand the possibilities of the future of health 

education and research. Cutting-edge spaces will excite and inspire dynamic partnerships 

sparking innovative research and discovery to prepare the next generation of care givers to 

deliver extraordinary care to Kentucky and beyond.  With health as the inspiration, the building 

and site will serve as a sustainable living laboratory to promote health and wellbeing.

This building will be a catalyst signaling a new era for HSC – one defined by unity, diversity, 

teamwork, and a passion for educating, driving scientific discovery, and advancing the future of 

healthcare.

Project Vision
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Project Goals

RESILIENT FOUNDATION ICONIC DESTINATION LEADER IN INNOVATION

HOLISTIC HEALTH SENSE OF BELONGING ONE ECOSYSTEM

Build a strong infrastructure for 
longevity and future success to 
support focused energy on education, 
research, and innovation. Emphasize 
adaptability and flexibility to easily 
meet evolving needs.

Create a cornerstone destination for 
the HSC campus that inspires and 
energizes all users, instilling pride.

Position UofL as a leader in 
innovative, interdisciplinary health 
education, integrate technology, 
research, and practical experience to 
drive change and elevate 
healthcare’s future.

Create a holistic environment that 
supports overall well-being, 
empowering individuals to thrive 
personally and professionally. 

Create an inclusive atmosphere 
where everyone feels safe, accepted, 
and empowered. Ensure ease of use 
and accessibility to support and value 
all users.

Empower connections across all four 
schools and the broader community to 
elevate interprofessional collaboration 
and partnership.
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Building as a Health Catalyst

Design Strategies

Architecture

Individual Health, Community Health, Ecological Health

Design that encourages 
movement

Form that expresses 
vitality

Materials that reflect 
healing

Paths that encourage connection to 
people and nature

Spaces that promote learning, 
reflection, and rest

• Open & Visible Stairs
• Strategic program 

destinations
• Long, open corridors for 

walking

• Distributed lounges
• Connected outdoor 

spaces
• Transparency ad 

visual connections 
through building

• Natural & local 
materials

• Healthy low VOC 
materials

• Biophilic design 
elements

• Dynamic facade
• Vertical emphasis
• Activation of key 

areas of building 
and facade

• Acoustic design
• Daylight and 

circadian rhythms
• Connected 

classrooms, study, 
and break spaces
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Alignment of UofL’s Sustainability Goals

ENERGY & 
CARBON

Advance the current 
AASHE STARS Gold status 
toward Platinum. The 
Campus Plan offers 
strategies to further this 
goal.

LANDSCAPE & 
STORMWATER

Provide physical and 
mental health benefits to 
the campus community 
and mitigate 
environmental impacts 
such as flooding, urban 
heat, and air quality.

CAMPUS AS A 
LIVING LAB

Create living laboratories for 
sustainability across 
campuses. Making recent 
sustainability projects visible 
around campuses will help 
spread awareness, build 
support for more 
sustainability initiatives, and 
bolster a culture of care for 
the environment and UofL's 
impact within in.



POTENTIAL FUTURE DEVELOPMENT

PHASE 1 
BUILDING 
SITE

PHASE 2 
BUILDING 
SITE



Daylight Analysis

• Orientation

• Solar access & shadows

• Prevailing breeze

• Shade & tree cover

• Views

• Connections to living 

systems/ water systems

• Changes in climate

• Community 

• History

• Culture
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Connection to LOUMED Commons



Site Plan – Phase I
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• Campus and Streetscape Connections

• Garage Adjacency

• Site Service and Infrastructure

• Outdoor Spaces

• Public Connections

• Fire Access

• Future Proof Planning



The New HSC Building
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The New HSC Building
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The New HSC Building
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The New HSC Building
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Central Building 
Elevator Lobby

Arrival from HSC 
Campus and LouMed 
Commons

Outdoor Access

Outdoor Plinth



Preliminary Sustainable Systems

1. SOLAR 
SCREEN

2. PV PANEL READY

5. URBAN
MICRO-FOREST

HP

7. RAINWATER 
HARVESTING

8. STORMWATER
DETENTION

9. NEXT-GEN 
GEOTHERMAL WELLS 

3. REDUCED 
EMBODIED 
CARBON

4. BIRD SAFE 
GLAZING & 
ENVELOPE

aquifer

6. NATIVE & ADAPTED 
POLLINATOR HABITAT

W

E

1. Solar Screen: This performance based 
shading device controls glare and solar 
heat gain.

2. PV Panel Ready: Rooftop Photovoltaic 
Solar Array will be optimized for onsite 
use.

3. Reduced Embodied Carbon: A 
structurally efficient grid and low-
carbon concrete reduce the global 
warming potential of this structure.

4. Bird Safe Enclosure: Bird safe glass 
and solar screen limit bird collisions.

5. Urban Micro-Forest: An ecological 
refuge for humans and fauna.

6. Native & Adaptive Pollinator Habitat: 
Diverse and resilient species promote 
ecological heath.

7. Rainwater Harvesting: Captured 
rainwater, filtered with ultraviolet and 
hydrogen peroxide for reuse in toilets 
and irrigation.

8.Stormwater Detention: Used to relieve 
pressure on the stormwater system by 
detaining water and releasing it slowly.

9. Next-Gen Geothermal Wells: ultra 
high-performance aquifer heat & coolth 
exchange wells. (no risk to aquifer 
depletion or contamination)

PURSING LEED GOLD CERTIFICATION

city storm sewer

S

NET ZERO ENERGY READY
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LOCATION & TRANSPORTATION
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SUSTAINABLE SITES
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WATER EFFICIENCY
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Water Reduction
+50% Water 

Use Reduction

Low Flow Fixtures

+2M gal/yr 
savings



41

MATERIALS & RESOURCES



Image: Eduard Hueber / archphoto, courtesy of Perkins+Will

“Where there is credible evidence that 
a material might result in harm to the 

environment or public health, we work 
to replace it with safer alternatives.” 

Kathy Gerwig, Kaiser Permanente
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ENERGY & ATMOSPHERE



Proposed

EUI Comparison

Baseline

EUI: 41
kBtu /ft2 / year

EUI: 29
kBtu /ft2 / year

30% 
Savings

Baseline 
90.1-2016 Appendix G

Proposed 

EUI: 65
kBtu /ft2 / year

Peer Buildings
Regional CBECS-2018

55% 
Better 
than 
Peers



Energy 
Model 
Overview
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What’s 
Driving 
HVAC 
Loads? 

*HVAC accounts for 63% 
of total building energy.

24%

20%

7%
12%

Heating Cooling Fans Pumps

EUI: 29
kBtu /ft2 / year

2%

2%

3%

28%

10%

9%

46%

0.4%

0.5%
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2%

4%

18%

1%

4%

4%

3%

62%
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What’s 
Driving 
Cooling 
Loads? 
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Interior
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People

Equipment
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*Cooling accounts for 
20% of total building 

energy.
20%

Cooling

EUI: 29
kBtu /ft2 / year

Diversity Factor TOTAL GSF Peak Tonnage SF/Ton

0.85 253,381 533.88 505



What’s 
Driving 
Heating 
Loads? 

*Heating accounts for 
24% of total building 

energy.

24%

Heating

EUI: 29
kBtu /ft2 / year
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Peak Heating Loads - Design Day

Glazing

Floors

Roofs

Exterior Walls

Infiltration

Ventilation

Diversity Factor TOTAL GSF Peak BTU/hr

0.85 253,381 5,056,878

Peak (less ventilation) BTU/hr/SF (with Ventilation) BTU/hr/SF (No Ventilation)

1,601,737 20 6



36” Fin

50%Screen

Exterior 
Shade Fins

Exterior 
Shade ScreenStudy Area
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Glare & Solar Heat Gain Analysis: Research Phase I



10,000+ 

Intolerable

Likely 
Uncomfortable

5000
3000 

2,500
1,500 
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Glare & Solar Heat Gain Analysis: Research Phase II



Iteration 1 – Higher Ed. Stand Alone Building

103 ksf
~28%

25 ksf       ~7%

241 ksf
~65%

Plant CW Water Cooled Chiller
Plant HW Condensing Boiler
Ventilation DOAS w/ VAV
Space Conditioning AHU w/ VAV
Glass ASHRAE baseline
Envelope ASHRAE baseline
Infiltration ASHRAE baseline
Lighting ASHRAE baseline



Iteration 2 – Geothermal & Better Glass/Lighting

103 ksf
~36%

25 ksf       ~9%

159 ksf
~55%

Plant CW Geo Water/Water HP
Plant HW Geo Water/Water HP
Ventilation DOAS w/ VAV
Space Conditioning AHU w/ VAV
Glass High Performance
Envelope ASHRAE baseline
Infiltration ASHRAE baseline
Lighting High Performance



Iteration 3 – Geothermal High Performance Envelope & Lighting

103 ksf
~50%

25 ksf       ~12%

87 ksf
~41%

Plant CW Geo Water/Water HP
Plant HW Geo Water/Water HP
Ventilation DOAS w/ VAV 
Space Conditioning AHU w/ VAV
Glass High Performance
Envelope High Performance 
Infiltration High Performance 
Lighting High Performance



Iteration 4 – Geothermal & Chilled Beam  

103 ksf
~52%

25 ksf       ~13%

41 ksf
~25%

Plant CW Geo Water/Water HP
Plant HW Geo Water/Water HP
Ventilation DOAS w/ Chilled Beam
Space Conditioning Chilled Beam
Glass High Performance
Envelope High Performance 
Infiltration High Performance 
Lighting High Performance



Site Geothermal Sizing Analysis

Baseline - 220KSF

Iter. 1 – 79KSF

Iter. 2 – 74KSF

Iter. 3 – 72KSF

Iter. 4 – 67KSF



Site Geothermal Sizing Analysis

21KSF
6 Bores



• Use the ground as heat sink

• Heat recovery systems to maximize 

efficiency

High Performance Sustainable Systems

Aquifer based Geo-exchange Heat Pumps

Solar Ready
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INDOOR ENVIRONMENTAL QUALITY
(Human Health)





Indoor Air Quality – Triple Bottom Line Success

T
O

O
LB

O
X

Filtration Air Changes Ventilation
Material 
Selection

Tight Building 
Envelope

Positive 
Pressure

Optimize Indoor Air Quality and Pandemic Resilience – Student Success

Social

Economic

Environmental

Tight Envelope Reduces Energy 
Costs & HVAC System First Costs

Reduced Energy Consumption Reduced Production of Materials Reduced Refrigerants Used

Shift Cost Saving to Increased Ventilation, 
Enhanced Filtration & Material Selection
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THANK YOU!
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THANK YOU!
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