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Intelligent Ventilation System Enables Creation of Energy-Efficient
“Smart Labs”

Scientific research labs represent a huge portion of the energy demand of a university
campus: in many cases, as much as two-thirds of a campus’ energy use can be attributed to
research labs. While it may seem clear that labs would be a great place to start when
looking to go greener and reduce energy demand, the difficulty of doing so without

sacrificing safety can often pose a roadblock.
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campus: in many cases, as much as two-thirds
of acampus’ energy use can be attributed to
research labs. While it may seem clear that
labs would be a great place to start when
looking to go greener and reduce energy
demand, the difficulty of doing so without
sacrificing safety can often pose a roadblock.
Faced with this challenge, and looking to
support their mission to be the world-class
leader in research and to attract and retain the
best talent, a group of engineers at UC Irvine
(UCI) came up with the concept of Smart Labs:
a design that can reduce energy consumption
by up to 50 percent in research labs.

Smart Labs is an efficient recipe implemented
by UCI to reduce energy use and provide
better Indoor Environmental Quality (IEQ) in
labs. This recipe can be easily implemented in
other universities and research lab settings,
and can dramatically reduce energy
consumption by up to 50% or more. All the
while, intelligent ventilation platforms keep
lab personnel safe by ensuring that air quality
adheres to strict safety standards.

Smart Labs Basics

Smart Labs was initially implemented by UCI
and is an energy conservation and technology-
enabled approach, consisting of seven Smart
Lab Essentials. The seven essentials are:

e Lower System Pressure Drop

e Demand Based Ventilation

¢ Dynamic, Digital Control Systems
e Fumehood Airflow Optimization

e Exhaust Fan Discharge Velocity Optimization
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Scientific research labs represent a huge
portion of the energy demand of a university
campus: in many cases, as much as two-
thirds of a campus’ energy use can be
attributed to research labs. UCI's goal was to
create a design that can reduce energy
consumption by up to 50 percent in research
labs.

Solution:

The resulting design utilizes DCV technology
from Aircuity, not just to generate energy
savings of as much as 50 percent, but also to
supply key safety information about the
building in the form of air quality data.

Results:
UCI went on to win the Department of

Energy’s Better Building’s Challenge with its
Smart Labs project, with experts expecting
the school to achieve 40% energy savings on
the main campus by 2020 - twice the DOE
program’s objective.

e Continuous commissioning with automatic cross functional platform fault detection

e Demand based, LED Lighting with controls
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The implementation of these essentials is at the heart of how the Smart Labs approach reduces energy
use so drastically while maintaining strict adherence to safety regulations. The Smart Lab approach
can be implemented both in new buildings and by retrofitting existing buildings. UCI has applied the
design to 13 building across campus reducing energy use by an average 61% of while providing a
better environment for lab occupants.

Intelligent Ventilation Platform at the Heart of it All

Given that six of the seven Smart Lab Essentials pertain to the ventilation system and its controls, it is
no surprise that Demand Control Ventilation is at the heart of Smart Labs success. Labs require 100%
outside air, with a full changeover of internal air volume required 6-10 times per hour during normal
operation. As such, a huge amount of energy is expended by lab buildings’ ventilation systems: heating,
cooling, humidifying, dehumidifying, filtering, distributing, supplying, and expelling air.

It can be difficult to determine the proper air exchange rates in labs, especially given the need to
balance costly air exchange with the need for a safe working environment for researchers. The reality
is that setting a single air change rate to balance safety and energy consumption will not achieve either
objective. Instead, ventilation should be matched to current needs through Demand Control
Ventilation (DCV).

For this reason, the UCI engineers tasked with designing the Smart Labs approach focused on how to
most efficiently and effectively control building ventilation. The resulting design utilizes DCV
technology from Aircuity, not just to generate energy savings of as much as 50 percent, but also to
supply key safety information about the building in the form of air quality data.

Aircuity’s solution supports the 6 essential items that deal with ventilation and its control, and
contributes over half of the energy savings of smart labs in addition to being “the brain of the system”
by delivering intelligent data about the lab operation. Aircuity’s laboratory-focused DCV solution
provides continuous monitoring of critical environments and automatically adjusts ventilation rates
for safety and energy efficiency.

Continuous monitoring of the lab environment gives safety personnel insight to what is happeningon a
24 hour, 7 days a week basis. Regardless of when an event occurs, ventilation rates will automatically
increase until the air is clean again, and run at higher rates. Additionally, safety personnel may

review |[EQ data so that incidents can be identified, and persistent issues can be evaluated to improve
lab practices. Without the Aircuity system, “Smart” [abs would not be very “Smart” at all.

Smart Labs Beyond UCI’s Campus

UCI went on to win the Department of Energy’s Better Building’s Challenge with its Smart Labs
project, with experts expecting the school to achieve 40% energy savings on the main campus by 2020
- twice the DOE program’s objective. In September of 2016 the Department of Energy’s Federal
Energy Management Program (FEMP) and the Better Buildings Challenge teamed up to launch the
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Smart Labs Accelerator. Through this program, labs in universities and other research settings across
the country can become Smart Labs Accelerator Partners and commit to reducing energy use in labs by
at least 20% over the next 10 years. Following UCl’s 7 Smart Lab Essentials recipe is the best way for
partners participating in this program to replicate and far exceed this stated goal, as UCI has done.

4| ANIRCUITY

Safe, Smart & Efficient Airside Solutions

http://facilitymanagement.com/case_study/ventilation-system-smart-labs/ 4/6



8/16/2018 Intelligent Ventilation System Enables Creation of Energy-Efficient “Smart Labs” | Facility Management

THERE'S A STORY
BENEATH EVERY FLOOR.

nora’

SIGN UP FOR OUR NEWSLETTER

First Name Last Name
Company
Email

SIGN UP!

CONNECT WITH US

ABOUT SITEMAP COPYRIGHT/DISCLAIMER PRIVACY POLICY

WHAT WE DO

FacilityManagement.com is a leading industry resource and an educational tool that teaches facility
managers and the building team to operate, maintain and design facilities efficiently, economically, safely,

http://facilitymanagement.com/case_study/ventilation-system-smart-labs/ 5/6



8/16/2018 Intelligent Ventilation System Enables Creation of Energy-Efficient “Smart Labs” | Facility Management

securely and green. The editorial mission is to report on the topics, issues, trends and products that

impact facilities management in U.S. schools, universities, hospitals and related industries.

CORPORATE MEMBER

JiFE Exciuimies
ENGINEERING.

W IFMA

Tnteraaticaal Factity Mansoement ALiaciation

© 2018 FM Communications. All Rights Reserved. Web Design & Development: SonoraDesignWorks.com

http://facilitymanagement.com/case_study/ventilation-system-smart-labs/

6/6



