MILLENNIUM SCIENCE COMPLEX - UNIVERSITY PARK, PA

PROPOSAL OUTLHNE

STEVE KUAK, MICHAEL GILROY, JASON BROGNANO, DAVID MASER

¥ i
Managemen YConsulting:









Facade Existing Conditions
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Facade Existing Conditions

® Current Design

* The use of 5000 psi
concrete.

» Split face brick with 6”
backing of concrete.

» Total panel depth = 1°-5"
* Nominal panel = 12°’X22’
o Weight = 23,000 Ibs

Current Design



Facade Redesign

® Proposal Design

o A foam core will be located in the
center of the precast panel.

Lighten the load of the panel.

* Increase R value of the panels.
* Decreased size of crane.

» Cost valued design.

Proposal Design



Facade Redesign

Other options to consider:
The use of lightweight concrete.
The use of other facade materials.
Increase the size of the nominal panel.



Phase Change Drywall

ThermalCORE™ Panel

Thermal CORE Panel from National Gypsum

Changes phase at
73° F

22 BTU per square
foot latent heat
capacity

Reduces
temperature swings
and peak loads in
spaces



Existing Daylighting

@ Fritted Glazing
* 70% transmittance
* 60% open Ceramic fritting

® Overhangs
® Dimmable Lighting

Current Design



Existing Daylighting

@ Direct Gain Concerns:
* Morning on NE facades
» Afternoon on SE facades
* Evening on SW facade
* Reflection on NW facade

Orientation



Existing Daylighting

Material Science Life Science
6/21, 6:00am



Existing Daylighting
N

Material Science Life Science
12/22, 9:00-10:00am



Existing Daylighting

Material Science Life Science
6/21, 7:00 and 6:00am



Existing Daylighting

Material Science Life Science
12/22, 11:00 and 9:00am



Existing Daylighting

Café / Lounge
6/21, 7:00am 12/22, 9:00am



Existing Daylighting
— - PR

Material Science Life Science

Trellised Overhang High Angle Blockage



Spectrally Selective Glazing
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Images/study courtesy of Darijo Babic, PPG Industries



Spectrally Selective Glazing

Percent
Transmittance

Spectrally Selective Tinted Glazing
Solar Energy Transmittance
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Spectrally Selective Glazing

“Moderate” Bronze/Gray Glazing
Percent Solar Energy Transmittance
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Spectrally Selective Glazing

“Solar Control” Low-E Coatings
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Spectrally Selective Glazing

Glass Type Winter U-Value VLT SHGC LSG

Uncoated Glasses

Clear Glass

Ultra-Clear Glass
(Low-iron glass)

Blue/Green
(Spectrally
Selective) Tinted
Glass

Coated Glasses

Pyrolytic Low-E
(Passive Low-E)
Glass

Triple Silver Solar
Control Low-E

Tinted Solar
Control Low-E

Subtly Reflective
Tinted

Blue/Green
Reflective Tinted

Images/study courtesy of Darijo Babic, PPG Industries



Spectrally Selective Glazing

Dual-Pane Triple Silver Dual-Pane Triple Silver
Tinted Tinted

$680,456 $597,772 $82,684 $2,115,464 $1,697,686  $417,597 $500,281

$853,450 $756,001 $97,539 $2,326,967 $1,928,086  $398,881 $496,420

455,841
432,301
434,777
473,971
469,246
328,567

Images/study courtesy of Darijo Babic, PPG Industries



Diffuse Glazing and PCM

Phase Change Material Diffuse Distribution
DELTA® - COOL 28

Images from www.cosella-dorken.com



Diffuse Glazing and PCM

.

Material Science Life Science
Low Summer Angle Blockage



Light Shelves

Material Science Corridor Life Science Corridor

Low Summer Angle Blockage



Light Shelves

Material Science Corridor Life Science Corridor

Low Winter Angle Blockage






Existing Mechanical System

(5) 50,000 CFM 100% QOutdoor Air AHUs
serve laboratory spaces

(3) 40,000 CFM AHUs serve office and
supporting areas

VAV Air distribution throughout the
building
Use of campus steam and chilled water



Existing Energy Consumption

684,280

28,705
24,119

172.2

$123,754




m Primary heating
m Cooling
m Supply Fans

m Pumps
m Lighting
m Receptacles




Mechanical System Redesign

Chilled Beam + DOAS + Radiant Floor
Heating

Chilled Beam and Radiant Floor
Sensible Loads

BDIOJANS
Ventilation requirements and latent loads

Proposed for the office spaces and lab
spaces with 2 or less fume hoods



Mechanical System Redesign

Chilled Beam System VAV-Reheat System

~-Reheat E :
s~Reduced Duct Size Toadkaiist £ TEIEAEENEEG) To exhaust

" ! Flow  Reheat
Chilled F=0 i I control _coil

Ventilation Air X B\ Beams - Ventilf'ttion Air
Supplied at 55-70°F i1 11 I Supplied at 55°F

i 55-60°F supply air
Decreased i =100%oflab |

Floor-to-Floor!

cooling
Height

Chilled Beam vs. VAV system. From Labs 21: Chilled Beams in Laboratories



Dedicated Outdoor Air System

Assures proper ventilation to spaces
Little or no IAQ concerns
More productive occupants

AIr need for ventilation or latent loads
only

Smaller duct distribution system

Smaller AHUs

Need for Enthalpy Wheels



Chilled Beams

Ventilation Air
] —]
—.

Active chilled beams

Induce room air
Mix with ventilation air

ws | Air cooled by coils
B e Delivered back into
space at desired
temperature

Heat capacity of water
greater than air

Coordination with

Active Chilled Beam. From Labs 21: Chilled Beams in Ilg htl ng
Laboratories




Radiant Floor Heating

® Again, water has higher
heat capacity than air
* Energy Savings
* Smaller equipment

® Heats occupants at
occupant level

® Quieter than VAV system

® Structural & Construction
coordination

Suitable Insulation - Wire Mesh, Rebar or
Staple to Rigid Foam

Uponor Tubing

Concrete on Metal Decking

Possible Radiant Floor Section. From uponor-usa.com



Exploratory Mechanical |ldeas

The following ideas may be analyzed,
but owner concerns could limit
Implementation
Fume Hood Face Velocity Control
FanWall AHUs
Expansion of Snow Melt System
Ductless Fume Hoods



Fume Hood Face Velocity

Reduction of standard face velocity of
100 fpm to 60 fpm

OSHA Guideline: 60-150 fpm
Most systems are designed for 100 fpm

Research has shown 60 fpm keeps
operators safe

Reductions in air conditioning loads,
energy consumption



FanWall AHUs

® Smaller footprint

|| * Could help coordination
B issues in 4t floor

Il ® Reduce energy usage

* Average of 6-10% energy
savings

® Less vibration

@ Stated owner concerns
by engineer

FanWall AHU



Ductless Fume Hoods

How the Polypropylene

Ductless Hood Works: EXh au St System
cparkless operating cost savings

— Exhaust requirements
e ! would not drive cooling

removable
from inside |

cabinet | oroof - I Oad

fluorescent

Concerns regarding filter
efficiency and application

|. Room air ﬂn-n-ing:c-rimntally aw_ag_from the C u rre ntly n Ot
2. Comvauminated sir "8 and *Co 1 crawn behind recommended for use by

the baffle via a low pressure area established at . e .
- — 1= =} ahi - i

the base of the baffle and behind the horizonta NIH Iin research facilities
3. Contaminated air "B" consists of heavier

elements, while lighter gases and particles are

captured at "C".
4. Combined contaminated air consisting of "B"

and "C" is directed through the filter to "D".
5. Clean air "E" is recirculated back into the room.

Ductless fume hoods from aircleansystem.com







Structural Existing Conditions

Picture taken by Ryan Solnoski



Structural Existing Conditions

Three Isolation Labs In
Basement

C-shaped shear wallls at

the base of cantilever
Steel trusses feed into shear
walls

Columns at regularly

spaced grid lines

Enlarged pile caps beyond
SUEETRTEN




Structural Existing Conditions

Typical Floor Layout

Concrete on metal
decking

W21 beams and W24
Girder

W14 columns

Areas of different
gravity loads

R — Laboratories and offices
[ FOOTPRINT OF CANTILEVER Green roof

Mechanical Penthouse
and entrance below
cantilever

Efficient design

[ 525" LwT cone. DECKING




Structural Existing Conditions

NN AR
N , |
R

Steel trusses
4 trusses in total
Feed into shear wall
Overturning moment
Trusses extend to grid line 12
Enlarged pile caps at base



Reduce Cost: Structural Research




Reduce Cost: Structural Research

* THE GROUTING PROCESS IS * ALLOWS FASTER ACCESS
EASILY PERFORMED WITH A FOR THE WORK OF OTHER
FEW TRADESMEMTHE CEMENT TRADES CORING OF SLAES
GROUT IS LIQUEFIED AND FOR UTILITIES IS EASIER
FUMFED THROUGH A HOSE AND FERMITS FINAL
WORKERS FUDDLE THE GROUT ADJUSTMENT. * AFTER GROUTING, THE SLAE IS
IN ORDER TO FILL IN THE COMFLETE AND READY FOR USE.
VOIDS AND SLAEB CORES. FINISH FLOOR FREFARATION WORK
\ CAM TAKE FLACE BEFORE OR
AFTER INTERIOR WALLS,

: P + PRECAST SLABS GCAM BE SET IN PLACE
* UNLIKE cASTINSE IN MEARLY ANY GLIMATE CONDITION

CONCRETE STRUGCTURES T
e TH ) INCLUDING FREEZING TEMFERATURES.

ASSEMELED-IN-FPLACE.

= " * AFTER SLABS ARE SET,
* THE UNDERSIDE OF - A Th p GROUT IS EASILY PLACED
SLAE 1S READY MADE , FLOWING AROUND THE
FOR CEILING FINISH. p ad e 5 ., D-BEAM AND THROUGH ITS
' . TRAFE20IDAL SHAFE WEE
OPENINGS AND INTO THE
SLAE CORES

-~

* THE INNOVATIVE D-BEAM GIRDER
WAS DESIGNEDTO ALLOW THE
FPRECAST SLAE TO SET ON ITS
EOTTOM FLANGE CONCERALING ITS
TOF FLANGE AND WEE NO
FORMWORK OR SHORING IS
NEEDED.

'DUGTS AND FIFING
HTS OF 2'-0" ARE




Reduce Cost: The Hybrid

@ Division between
typical gravity
system and special
systems

Frame B - Truss Frame




Reduce Cost: The Hybrid

Plan View of Steel-Concrete Transition in Wing

Composite columns
at transition

N
/,

Connection of
interest

Contl nuous ﬂoor - Connectiiran of Interest
? /1N
system

Integrate pan joists with
steel and composite
decking
Connection issues at
transition



Reduce Cost: The Column

FramesB&2 ., FramesB&2

1 column at each truss frame

Induced tension in chords

Concentration of stresses in 2"d and 3" floors
Freeing of space in 4% floor



Reduce Cost: The Column

Plan View of Basement

Columns enter
basement at grid lines
Conflict of spaces

Isolation labs moved or
shrunk

Interference of existing

beams and columns
Large connection at
foundation

Potential need for
braces



QUESTIONS?




