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Overhang and Glazing Analysis: Summary of Effect on HVAC Operating Cost

Existing Glazing
Overhang Depth 2.5 3 3.5 0 2.5
TRACE Results $1,501,728  $1,494,852  $1,490,400 $1,512,576 $1,481,418

Vasari Results $953,470 $952,430 $951,956 $888,241 $884,272

These savings are estimated for building wide opportunities.

Mechanical Redesign

. GOAL: Decrease energy consumption by
10%

. Existing Variable Air Volume (VVAV) was ana-
lyzed for replacement by an active chilled
beam system

. Trox & Price chilled beams used for the avail-
ability of Revit files

. The proposed chilled beam system yields and an-

nual operating savings of 14.1%

. The active chilled beam system was estimated to
cost $21,040,000.

. The chilled beam system allowed for

coordination with the castellated beams and

opened plenum space

Proposed Glazing

$1,478,640
Decrease - 0.45% 0.75% -0.7% 1.35% 1.53%
$883,823
Decrease - 0.11% 0.16% 6.84% 7.26% 7.30%

3.5
$1,478,268
1.56%
$883,286
7.36%
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3D Studio Max Design by way of .fbx

Facade Redesign

. GOAL: Modify the facade to accommodate
multiple disciplines

. Existing panel depth of 27.6" with 2”

facebrick and 6” concrete backing

. Redesign panel depth of 15.75” with

1/2” facebrick and 5” concrete backing

. Reduced the nominal weight of each pre

cast panel

. The redesigned pre cast panels resulted in a

$240,000 savings

. The 3 FT overhang dimming system saved

546.48 Per year in lighting operational costs

(6.97%) but saves in first cost with one less fixture
per row of lights

Applied building wide, the overhang saves

$23,088 on mechanical operating costs

Dimming System kWh Savings by Design

1’-0” Panel, 3’-0 Tot Overhang Profiles

Revit Structural Model

AGI32 Analysis
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Pheonics 2009 CFD Analysis

Summary of Fume Hood Makeup Air Costs and Savings

Metric 100 fpm VAV 80 fpm ACBs
Cooling/Dehumidification $233,356 $122,597
Heating $6,479 $13,447
Fan $110,512 $81,042
Humidification $17,610 $33,343
CAV Operation Costs $367,958 $250,431
VAV Multiplier for Operation 0.32 0.32
Adjusted Operation Costs $116,704 $79,428
Percent Savings 31.94%

Almost 32% energy savings is possible by switching from 100 fpm to 80 fpm fume hood velocity,
however these changes cannot be implemented without the consent of Penn State and the
appropriate health inspection jurisdiction.

Structural Redesign

. GOAL: Reduce the size and cost of the

structural system

. Existing structure features a 154 FT cantile-

Vver at the intersection of the Material and Life

Sciences wings

. Labor intensive moment connections for

cantilever were reduced by the redesign

. Columns inserted beneath cantilever to pro-
vide support and to add a piece of signatu re
architecture

. The floor systems of the Material and Life Sci-
ences wings were replaced with castellated
beams to ease coordination of the ple-

num space.

. Total structural system redesign SAVings of
$2,300,000
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