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Learning Objectives

Understand the unique design and operational challenges of high-density 
chemistry laboratory buildings, including spatial and energy requirements that 
influence planning and engineering decisions.

Identify strategies for integrating novel design approaches—such as mass timber 
structural systems, flat roof configurations, and unconventional process cooling or 
HVAC solutions—within complex laboratory environments.

Examine how to collaborate effectively with established institutional clients to 
introduce innovative ideas that exceed traditional performance benchmarks while 
maintaining trust and project alignment.

Evaluate the role of sustainable design principles in laboratory architecture, and how 
targeted implementation of key features can deliver measurable environmental and 
operational benefits.



Program Summary

Chemistry Labs     21,000 SF
Future Quantum Labs  13,300 SF 
Office        25,450 SF
Teaching Space      4,850 SF
Collaboration       8,950 SF
Building Support      3,050 SF

TOTAL ASF      77,000 SF

TOTAL GSF        136,700 SF 

Construction Budget – $141,200,000 ($1031/SF)



Stakeholders & Standards

College of Arts 
and Sciences

User 
Leadership

Users

Facilities 
Management

Operations Planning

Design & 
Construction

Utility and 
Energy Services

Engineering 
Services

Transportation 
Services

Provosts Office

Design Review 
Board

750+ Pages



Site Plan



FLOOR PLANS

LEVEL BASEMENT



FLOOR PLANS

LEVEL 1



FLOOR PLANS

LEVEL 2



FLOOR PLANS

LEVEL 3



FLOOR PLANS

LEVEL 4



FLOOR PLANS

LEVEL R



Mass Timber

Sustainability
Overview

Diverse 
Vegetation

Green Roof

100% OA VAV with chilled water 
cooling, hot water heating, and hot 
water reheat and high-
efficiency single coil energy recovery 
with spray atomizer evaporative 
cooling on exhaust stream for lab

Unoccupied spaces 
turn down to 33% of air 
flow in the lab wing

Indoor Water Use 
Reduced by

21%+
Energy Use 
Reduced by

45.7%

Occupancy, vacancy, 
and automatic daylighting 
controls

The office AHU's include 
VAV with chilled water, cooling, 
hot water heating, and hot 
water reheat

LEED 
Gold+

pEUI
(kBtu/sf/yr)

~98

Natural Patterns in Interiors

PV Ready Roof

Campus chilled water 
and steam

Steam to hot water 
heat exchangers for heating 
and domestic hot water



Biophilic Design
Implementation

Geographic Connection to 
Place

Views + Vistas
Prospect

Refuge
Inside Outside Spaces

Natural Materials
Geology and Landscape

Connection with 
Natural Systems

Visual Connection to Outdoors
Forms and Colors inspired by 

Nature

Natural Light
Natural Materials

Visual Connection to Outdoors
Visual Connection to Nature



Mass Timber Hybrid Structure

the size of the entire campus over one year. 



Mass Timber Coordination



Mass Timber Coordination

Minimal MEP in 
Open Ceiling Areas

Minimal MEP in 
Open Ceiling Areas



Mechanical System Selection

Ventilation
Ventilation

Energy Source
Humidity Control

Energy Recovery



Mechanical System Selection
Decision Criteria

Maintenance

Resilience

Space 
Impact

Acoustic 
Performance

Energy 
Efficiency

Track 
Record

Comfort



Mechanical System Selection
Ventilation

33% 67%

Proportion of Overall HVAC Airflow



Mechanical System Selection
Ventilation

VAV Air Handling Units VAV Makeup Air Units



Mechanical System Selection
Ventilation (Non-Labs)

VAV AHUs

DOAS + 
Chilled Beams

DOAS + FCUs

Displacement 
Ventilation



Mechanical System Selection
Ventilation (Labs)

VAV MAUs 
(Chem)

DOAS + Chilled 
Beams (Chem)

DOAS + FCUs 
(Chem)

VAV MAUs
(Optics)

DOAS + FCUs
(Optics)



Mechanical System Selection
Energy Recovery

Traditional 
Glycol

High-eff. 
Glycol

Decoupled 
Refrig. Coils

Exhaust 
Heat Pump

Energy Rec. 
Wheel

Air-Air HX

Side x Side 
Refrig. Coils



Mechanical System Selection
Humidification

Packaged 
Electric 
(Optics)

Packaged 
Gas

Unfired 
Steam

Ultrasonic

Low-press. 
Atomizing 
(Optics)

High-press. 
Atomizing 
(Exhaust)



Wind Dispersion Modeling



Wind Dispersion Modeling

• Compact
• Often higher energy
• Maintenance concerns
• Acoustical impacts

• More space required
• Energy savings opportunities
• Familiar to maintenance staff



Computational Fluid Dynamics

Goals:

• Simulate performance
• Compare options
• Inform design
• Promote effectiveness and 

conformance with standards



Computational Fluid Dynamics



Computational Fluid Dynamics



Process Cooling

Pump Heat Exchanger



Process Cooling

Main distribution piping
High pressure



Process Cooling

Outlets within hoods
High pressure

Main distribution piping
High pressure

To/from hood outlets
Low pressure

Pump

Heat Exchanger



Façade Development
Design Iteration

Initial Findings Feedback Façade Adjustment Refine

A

B

C C

B

A



Façade Development
Performance

Status:
Ongoing

A target UDI value in regular occupied spaces is 40%+

Target glare potential is 10% or less.

Visibility should be 5+ hours of open blinds 

The lower the energy load, the better

The lower the % dissatisfaction, the better

The lower the carbon footprint, the better



Suggests that glare 
control strategies 
will be needed on 

the SE facades 



Low VLT glass will 
still require glare 

control

Low VLT glass does 
show some energy 

and load 
improvement



Over lit

Suggests that glare 
control strategies 

may be less critical 
on NW facing 

facades





View 01 – Northeast



View 02 – Northwest



View 03 – Regent Entry



View 04 – Southwest



View 05 – Southwest Atrium



View 06 – Prefunction
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