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Learning Objectives

How Neutral Supply Temperature Systems Separate Ventilation From
Heating & Cooling to Re-imagine Traditional Ventilation Strategies

Energy Savings Optimization: Sweeping Air from Dryto Wet Spaces /
Compartmentalization Impacts on Air Flow & Pressures

Understand the Integration of Critical Components & Design to
Reduce First Costs, Energy Use, & Maintenance
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Evolution of Science: Teams & Facilities

|
Department Colocation Interdisciplinary Convergence
Basic Science Labs Basic Science Labs Basic Science Labs  Broad Space Spectrum|
Social Space Social Continuum

ADDITIVE — SYNERGISTIC




-« Convergencesy

P

%gLneering i N




| Convergent Uses/Decoupling

Neutral Air Handling (DOAS) T T 1

— — — HighInduction
' l | , | JL Exhaust Fans
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Biology Lab Social Space Chemistry Lab Computer Lab
(Fume Hood Intensive)



| Traditional HVAC - 100% OA VAV

1,200 CFM TOTAL
‘ SUPPLY:
2,700 CFM




| Chilled Beams w/ Neutral Temperature Air

w0eW TOTAL

SUPPLY:
1,500 CFM

45%
REDUCTION

DRY LAB/COMPUTATIONAL/OFFICE WET TEACHING / RESEARCH LAB
Code Ventilation: 370 CFM Code Ventilation: 430 CFM

Supply: Latent Load Driven Supply: Cooling/Chilled Beam Driven



| Air Transfer - Chilled Beams w/ Neutral Temperature Air + Air Share

i.l' TOTAL ﬁ'l'

SUPPLY:
EXHAUST 1,000 CFM

O CFM
63%
REDUCTION

Transfer
=N\ 500 CFM
» A& »
DRY LAB/COMPUTATIONAL/OFFICE WET TEACHING / RESEARCH LAB
Code Ventilation: 370 CFM Code Ventilation: 430 CFM

Supply: Latent Load Driven Supply: Cooling/Chilled Beam Driven



| Issues + Challenges

Air Quality / Ventilation
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Technology
Award 2017
1st Place

105,000 GSF
2013




| Program

80% Wet Lab
20% Dry Lab

Project
Lab Neuro-

ool ol Intermediate Organic / Physical  Instrument
Chemistry |  Core

Advanced Inorganic
Chemistry
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| Ductless Neutral Supply Air
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13’-4” Floor to
Floor Height




LEED Gold
Anticipated
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| First Floor Plan and Double Height Commons

Project Rooms 600 NASF

Teaching Lab 6,430 NASF % .
U
A\

Seminar 2,400 NASF
Active Learning 16,140 NASF

Lab Modules 13,000 NASF

/ Lab Support 10,825 NASF

o
TEACHING
FACILITIES

49%

' INTERDISCIPLINARY
RESEARCH LAB
FACILITIES

Service Spaces 1,385 NASF ———
Administration 340 NASF

3%
BUILDING

SUPPORT \\
Office + Workstation 7,630 NASF
/12% \ Interaction 1,230 NASF

Bioprocess + Cell Service 2,280 NASF SHARED CORE

Vivadum 5430 NASF RESEARCH FACILITIES < Field Work 2000 NASF




Teaching and Research Labs Commons Active Classrooms
450 Students

14’ - 8” Floor to Floor
10’ - O” Floor to Ceiling



Teaching and Research Labs Commons Active Classrooms
450 Students



Teaching and Research Labs Commons Active Classrooms
450 Students
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/2020
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Program

40% Wet Lab

60% Dry Lab
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| Typical Floor Plan

Flexible
Teaching /
Research Lab

14’207 Floor to Floor
9’ =67 Floor:toCeiling




| Swarthmore College: Air Share Strategy




| Swarthmore College: Air Share Strategy




| Three Case Studies Results/Energy Savings
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Johns Hopkins University University of Maryland
Undergraduate Teaching Labs Interdisciplinary Life Science Building

2019
130,000 GSF

* Hood Makeup via Corridor Plenum * Air Share via Atrium
* EUI (site) - 144 kbtu/gsf * EUI (site) - 150 kbtu/gsf (est.)

* 0.9 cfm / sq ft (Operating Peak) * 0.8 cfm / sq ft (Estimated Peak)
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Swarthmore College
Biology, Engineering + Psychology Building

¥

e Air Share via Corridor Plenum

* EUI (site) - 120 kbtu/gsf (est.)

* 0.6 cfm / sq ft (Estimated Peak)
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