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Learning Objectives

Passive Impact

Understand the impact of
passive and active measures
on a laboratory’s carbon
footprint

Innovative Systems

Demonstrate how low
temperature hot water
systems have changed the
way we design laboratory
MEP systems and what this
means for future
electrification efforts

Electrifying Heat
Production

Show how a district energy
plant, run by a 3rd party, was
used as an asset to create
an innovative waste heat
recovery system that
provides hot water for two
buildings

“,, Recovery |

*
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.........

Carbon Neutrality

|dentify key building
elements that benefit from
the integration of architecture
and engineering with the goal
of carbon neutrality




Formula

Passive + Active & + Electrifying = Carbon
Impact Innovative Heat Neutrality
Systems Production



Speakers

Engineering Architecture

Brad Crowley PE, LEED AP Jason Ciotti-Niebish AIA, LEED GA
Principal, Ballinger Associate Principal, Ballinger



Speakers

Architecture

Fully
Integrated
Design

Engineering



Client & Program

Stanley R. Zupnik Hall

Interdisciplinary Engineering Building, University of Maryland Collage Park



Project Understanding

Amenities *

Quantum °

Flex Labs —*®

Civil +
~——— .
Environmental
Mechanical ° Engineering

Engineering

Program Summary

86,000 ASF / 164,000 GSF
549% Net / Gross

Engineering Research +

Discovery




Project Understanding

Misc
Amenities 1 Classroom
Lounge & Study

Quantum °

Office & Meeting ——e
FlexLabs —*®

Civil +
~——— .
Environmental
Mechanical ° Engineering
Engineering
Program Summary

86,000 ASF / 164,000 GSF
549% Net / Gross

Engineering Research +

3%
Discovery QQ

Space Type Summary

42% Wet Capable
54 Fume Hoods

Site Improvement +
Integration

Research &
Instructional
Laboratories
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Floor Plan Overview | Program Distribution
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Floor Plan Overview | Research Laboratories

%) AC. 'AC. | AC: |z, e S —————— T
o o3 o < o; ) TR S e o o cHar  Toir op| sTarrlsTarr|STAFFL A DIR|STAC LIRECEPTIONS: </
f R E gl st [ st | mse || mse | mse | sase | men|| s {
LEGASY. U msn (12588 || (1255n | 1255 | (12559 |(105sR) _]g (0 559 | (s |z | (esse | s (2558
DISPLAY / I = > it | e i ol
ROOM 2 i
o () 18608F () p :=

CONF.
ROOM
P FFICE|OFFICE] oo THUDDI
lm:! 116F tesr || 214F
al 0 LAC.
STORAGE HK Frecthic ||4
i e | o

LOADING -
W

JOPENTO
/ sELOW

20
=
i - )
E R | pire|STAFF| FaC. | Fac.
1= PAYROLL|| 1pagr | 1005F | 1315 | 1s9sr
== wsse () asse | 0255012559 125

INTELLIGENT
~ INFRASTRUCTURI
LABORATORY

UNDERGRADUATE
INSTRUCTIONAL.
LAB

Mechanical
Engineering

Civil
Engineering

Environmental
Engineering
Civil
Engigsmental

Engineering

Civil &
Environmental
Engineering
Administration

Second Floor

e U 2
— == i Em. | T postiposTas ¢ o I | -
| (HUDDLE |OFFICEOFFICEOFFICEDFFICEOFFICEL DOC | DOC C j e by x
| s ‘3“ @ 1238F, & | 12088 17 2086 | 105 p’ STUDENT [l s0se), sl s oPENTO  ©
[ sl s || zssh | casshy | i2sse 125 | s s, LouNce LI . BELOW

easF 7
} 505H)

e =
I SECURITY|"
st

Fac. || Fac, | eac. [[Fac s
ToasE () mse | sk
| s | ks I

RESEARCH
16018F M /OFEN T0.
(=l | / BELOW| L

NTRY| SUPPOI
s Sl e o
200 SF) n (2005R) ! 600

GENERAL.
PURPOSE.
CLASSROOM
12825F.
(1300F)

O GRADUATE
RESEARCH

OsTupENT
ORG

IDENT SHARED
1182F

Environmental
Engineering

Flex
Laboratories

Quantum
Engineering

RESEARCH
LAB

Mechanical
Engineering

Mechanical
Engineering

Basement First Floor Third Floor



Atrium | Facilitating Connections & Air Exchange
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Project Goals

Develop balanced approach for passive
and active energy reductions to achieve
carbon neutrality
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Building Energy Conservation | I2SL Building Baseline
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Passive Energy Reductions | Orientation-Specific Envelope Design

Exterior Wall Systems:

Curtain Wall = 85%
Masonry Wall = 15%

R

North-East Axon South-East Axon

= CURTAIN WALL SOLID WALL

South-West Axon North-West Axon

18



Passive Energy Reductions | Glazing Sensitivity Analysis — South Facade
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Passive Energy Reductions | Curtain Wall System Assemblies

Equivalent performance

Equivalent performance, refers to achieving the same
level of functionality or desired outcome using different
design approaches, materials, systems, or strategies. It's
about ensuring a building or system still meets its
intended goals even with changes in its underlying
components or configurations.

SYSTEM 01:

Triple Glazing - Low-E Coating
Shading via Building Overhang

20



Passive Energy Reductions | Curtain Wall System Assemblies

Equivalent performance

Equivalent performance, refers to achieving the same
level of functionality or desired outcome using different
design approaches, materials, systems, or strategies. It's
about ensuring a building or system still meets its
intended goals even with changes in its underlying
components or configurations.

SYSTEM 02:

0 Triple Glazing - Low-E Coating
30% Uniform Frit (SHGC)

21



Passive Energy Reductions | Curtain Wall System Assemblies

Equivalent performance

Equivalent performance, refers to achieving the same
level of functionality or desired outcome using different
design approaches, materials, systems, or strategies. It's
about ensuring a building or system still meets its
intended goals even with changes in its underlying
components or configurations.

i — b A5 SYSTEM 03:

Double Glazing - Low-E Coating
Continuous Exterior Shading

22



Passive Energy Reductions | Curtain Wall System Assemblies

Equivalent performance

Equivalent performance, refers to achieving the same
level of functionality or desired outcome using different
design approaches, materials, systems, or strategies. It's
about ensuring a building or system still meets its
intended goals even with changes in its underlying
components or configurations.

M|
”II 2

SYSTEM 04:

" Double Glazing - Low-E Coating
33% Uniform Frit (SHGC)
33% Insulated Back Panel 23




Passive Energy Reductions | Curtain Wall System Assemblies

SYSTEM 01

Triple Glazing - Low-E Coating
Shading via Building Overhang

SYSTEM 02:
[ Triple Glazing — Low-E Coating
30% Uniform Frit (SHGC)

SYSTEM 03:
"1 Double Glazing — Low-E Coating
Continuous Exterior Shading

i ur« zn

SYSTEM 04:

[ 1 Double Glazing — Low-E Coating
33% Uniform Frit (SHGC)
33% Insulated Back Panel (R-21)




Project Goals | Active Energy Conservation

Innovative Systems
Active Energy Conservation
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Building Energy Conservation | Active Systems



Electrification Informing System Design

Maximizing Energy
Recovery & Eliminating Reheat

Optimizing
Ventilation

Electrifying Water Production
/ Low Temperature \Water

27



Active Energy Conservation | Neutral Air DOAS & Chilled Beams

General Exhaust Fume Hood Exhaust

DOAS High Induction Exhaust Fans High Induction Exhaust Fans
Dual Energy Recovery
Neutral Air T T T
EXHAUST

SUPPLY

= 0 i
gl

D

Commercial VAV

Fume
Hood EA

Venturi
Valve

Chilled Beam

Wet Lab

Quantum
Technology Center



Active Energy Conservation | Air-share

Laboratory Zone Workplace Zone



Active Energy Conservation | Air-share

Laboratory Zone Workplace Zone



Wintertime Chilled Water — Capturing Heat

Chilled beam Radiation
Chilled water Hot water
AR IR -
Warm chilled water
Heat pump chiller
North Facade

Use chilled water to capture heat .Convert heat to Deliver heat to where it is needed
higher temperature



Project Goals | \Waste Heat Recovery

Waste Heat Recovery
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WASTE HEAT RECOVERY &

OPTIMIZED OPERATIONS
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Building Energy Conservation | Waste Heat Recovery

-6.7% EUI

33



SCUB IV District Chilled Water Plant

« SCUB IV — serves 2.5 million square feet

« ~6,400 nominal tons. Currently operates beyond firm
capacity (a project to add additional capacity is in
design).

Buildings served by SCUB I Chemistry Research Building ) Operated by a 3rd party
I stanley R. Zupnik Hall B scus

« Creates chilled water year round

No CHW capacity available for Zupnik Hall
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To Zupnik Hall
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Building Energy Conservation | Waste Heat Recovery
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Building Energy Conservation | Operational Carbon Neutrality

RENEWABLE
ENERGY



University of Maryland's Commitment - Renewables
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100% 9,000 g -l
renewable purchased electricity solar panels on campus '
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PV ready design
Future PV on penthouse roof, reserved space for
electrical equipment)
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Achieving Net-Zero

Orientation Specific Enhanced
Glazing & Shading
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Q&A

Brad Crowley PE, LEED AP Jason Ciotti-Niebish AIA, LEED GA
Principal, Ballinger Associate Principal, Ballinger

ballinger
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