University of Maryland Physical Sciences Complex
College Park, MD

John Melching ¢ Construction Opftion
Focus on Facade Systems

Building CM: Gilbane Co.

Faculty Advisor: Dr. Chimay Anumba
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Sitework 751days Thu®/3/10 Thu4/18/13
Sediment and Eresion Control 12 days Thu 6/3/10  Fri6/18/10
Demo Existing Improvements 10 days Fri 7/9/10 Thu 7/22/10

Building Information & Familiarization

North 79 days Thu6/3/10 Tue9/21/10

A n G |ysis TO p i CS Install Duct Banks 38 days Thu&/3/10  Sun 7/25/10
Temporary Steam 10 days Tue 8/17/10 Mon 8/30/10

. - 2 2 New Utility Lines 51 days Tue 7/13/10 Tue 9/21/10

#1: Elliptical Curtain Wall Redesign

2 Install Duct Banks 50 days Fri 7/9/10 Thu 9/16/10

Excavate & Install New Steam 85 days Mon 6/27/11 Fri 10/21/11
Plaza East - Retaining wall, 82 days Wed 8/8/12  Thu 11/29/12
Paving, and finishings
Plaza West - Seat wall, paving, 80 days Fri 12/28/12 Thu 4/18/13
drains, furnishings

Architectural Breadth
#2: HCPV Facade

) Permanent site lighting 35 days Tue 2/14/12 Mon 4/2/12
- . = (PSC Main Building 732days Thu8/19/10 Fri6/7/13
#3' MU |'I'|_Sh|f'|‘ Work Excavation 162 days Thu8/19/10 Fri4/1/11

Equip. set-up & Delivery 46 days Thu 8/19/10 Thu 10/21/10

S C h e d U | e C O m p reSSi O n -. E:.Ir;.sFor Piles, caissons, steam 30 days Fri 10/22/10 Thu12/2/10

&5 Install Dewatering wells 24 days Mon 12/6/10 Thu 1/6/11

C O n C | U S i O n Install Lagging & guardrail 23 days Tue 1/4/11  Thu 2/3/11
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Drill for Caissons/remove 38 days Wed 2/9/11  Fri4/1/11
spoils
Sub Basement 463 days Mon6/6/11 Wed 3/13/13

Structure
Wall Framing
Duct and Pipe

Insulation and set Equip.
Electrical (Panel Boxes,
conduit, in wall)

Finish Walls & Paint

Pull Wire and Set lighting

Fixtures

97 days
20 days
78 days
24 days
44 days

31 days
26 days

Mon 6/6/11
Thu 2/2/12
Wed 2/29/12
Wed 5/30/12
Thu 6/21/12

Mon 8/20/12
Mon 10/1/12

Tue 10/18/11
Wed 2/29/12
Fri 6/15/12
Mon 7/2/12
Tue 8/21/12

Mon 10/1/12
Mon 11/5/12
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158,000 SQ FT
5 Above ground levels, 2 basement levels
State-of-the-art Science Labs

27 Laser labs, 18 prep labs, 9 biophysics labs
Green roof

Connects to existing Computer Science and
Space (CSS) Building

20% funding from government ARRA program

Project costs approximately $99 million
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Plan View elliptical facade
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Cost Comparison

Cost of original

Cost of new
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Southern Facing PSC

Estimated
$308,000/year
electricity cost

Facade
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South Facing? Yes /
Adeqguate Sun? Yes /

College Parks
Arial impgriog
by Google
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Typical HCPV (High Concentrated Photovoltaic) HCPV Cell Diagram

Array
40% efficiency

Ability To “Solar track”

Additional heat
generation as useful
byproduct

— 80-85% of

$] ,900/SQ Meter direct light

40% efficlency
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Functional mock-up, Syracuse University
Helioptix LLC

ofovoltaic)




SQFT Quantities

Influence 1" : Final Seal/
SQFT Straight | Segmented | Gasket/Seal iti Delivery | Interior Exterior | Clear/Vision i Inspection

6500 6500 6500 6500 3600 6500
6500 6500 6500 6500 3600 6500
2400 2300 1035 2400
2400 2300 1080 2400
2600 2600 1508 2600
2600 2600 1650 2600
6030 6030 2715 6030
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Influence Cost/SQFT of Component Subtotal Subtotal

iorr JCTSIONT 5 o s Qost difference: 51890002 v IECINEELY

| 13000 | $468,000 $0 $585,000 | $78,000 $0 $468,000 | $129,600 | $74,400 | $86,400 | $68,040 | $44,800 | $91,000 | $2,210,240 $170
6 | 10000 | $0 \ $441,000 | $58,800 \$590,ooo| $0 \ $95,634 |$142,197\ $0 | $0 \ $0 | $70,000 |sz,054,231\ $205
|
|

P h
unch-in | ooog ‘ $401,830 $110
vvindcws

Total
Cost 32683 $468,000 | $568,400 $205,200 | $1,026,000 | $136,800 | $590,000 | $468,000 | $225,234 | $216,597 | 586,400 | $68,040 | $44,800 | $161,000 | $5,718,302 $175

| |

5730 Oy | % i $34.270 \ $271,350 \ $36,180 \ $0 |$21?,080\ $48 870 | $65,379 \532,562| $63,180 \ $3,840 | $42,210 |$1,052,001\ $174
| |
| |
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850 w/m? irradiance of the sun

Analysis Topics
: . p. : : 40% HCPV efficiency
# 1: Elliptical Curtain Wall Redesign 57% Qverage sun exposure

Architectural Breadth 370 m? total facade area
#2: HCPV Facade

#3: Multi-shift Work

Schedule Compression
Conclusion College Park, MD cost of electric: $0.135/kWh

631,423kWh per year
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Total estimated energy savings per year: $84,778/year

Cost difference between facade types:  $189,000

Additional Cost of inverters
& heat exchangers: $85,000

Subtotal Additional Costs: $274,000

Payback period of 3.25 Years
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Problem ldentification:
Estimate substantial completion in September 2013

Building is not fully operational during Fall semester
of 2013

Revenue not received during lack of operations to
eiglele]

Solution:

Solicit the University for an early finish contractual
clause

Apply two work shifts for trades that can utilize it

Push forward the substantial completion into the
summer of 2013
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1 YEAR 2 YEAR

3 YEAR

pril 2013

School stands to generate additional $2 million revenue
with fully operational PSC

Cost to Gilbane Co. to implement shifted work schedule
is approximately $4.2 million

An early finish clause for an amount over and above $4.2
million would generate more revenue for both parties
and allow students earlier access to the learning facilities



Overview
Building Information & Familiarization
Analysis Topics
# 1: Elliptical Curtain Wall Redesign
Architectural Breadth
#2: HCPV Facade

#3: Multi-shift Work
Schedule Compression

Conclusion
Acknowledgements & Credits

Facade simplification by architectural redesign:
$3,775,000

Yearly energy savings with HCPV technology:
$85,000

Additional revenue to Gilbane to range from
S1 to $4.8 million

Revenue to school between
S$4.2 to S8 million

Special Credits and Acknowledgements:

Ms. Rose Abousaid — Gilbane Co. PSC Project Engineer
Dr. Chimay Anumba - Penn State AE

Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.
Mr.

Tom Kanuck — Helioptix LLC

Alphonso Lopez — Sentech Architectural Systems Inc.

Bob Mathews — Mathews Architectural Concepts

Bill O'Donnel — Local 401 Iron Workers Union

Patrick Peters — Gilbane Co. PSC Facade Project Manager
John Pierce - Berkowitz Glass Co.

John Shedaker — Shedaker Metal Arts

Robert Specter — University of Maryland



