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Proposed Redesigns »Dedicated Outdoor Air Systems with Active Chilled Beams
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Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis
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»Chiller Plant Implementation (MAE Course Work)

Iy

»Electrical Breadth — Solar Photovoltaic Analysis

»Construction Management — Floor-to-Floor Height Reduction
Conclusion
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Building Overview
Building Statistics
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Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion Use: Office/Courthouse Delivery: Design-Build Location: Downtown Jacksonville, Florida
Cost: $224 Million Construction Start: May 2009 Size: 798,000 s.f. with 7 Levels above grade
Construction End: May 2012
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline Airside Systems:

Introduction
o . »25 Variable Air Volume Air Handling Units (3,300 to 50,000 CFM)
Building Overview =14 AHUs for 51 Courtrooms
Building Statistics

=11 AHUs for remaining spaces
»3 Make-Up Air Units (40,000 CFM each)
Proposed Redesigns =2 MAUSs use sensible energy wheels

Existing Mechanical Systems

Load Reduction
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic Return AIr Supply Air

from Zones

to Zones
Chiller Plant Analysis

MERV 13 Cooling
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Conclusion

Zachary Polovchik
Mechanical Option
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Airside Systems:

»25 Variable Air Volume Air Handling Units (3,300 to 50,000 CFM)

=14 AHUs for 51 Courtrooms
=11 AHUs for remaining spaces

»3 Make-Up Air Units (40,000 CFM each)
=2 MAUSs use sensible energy wheels
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Outdoor Air
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Return Air Return Air Return Air
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Waterside Systems:

»2 Natural Gas Boiler (13,390 MBH each)

»Chilled water supplied by J.E.A. Public Utility Company
*Pumped from central pumping room to coils with two 2,200

GPM 200 HP pumps

Return Chilled

r to Distr T Return Chilled
Utility Plant Water

4031 GPM

| |
Entering Chilled Chilled Water
.

Water from
J.E.A Utility

Supply to Loads|

Primary Chilled
Water Pumps

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

Natural Gas In

Heating Hot

Water Suppl
1315 GPM PPY

Heating Hot
Water Return

Boiler 1

13390 MBH

Boiler 2

13390 MBH

The Pennsylvania State University
Department of
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Presentation Outline Zone Conditioning:

Introduction

»Areas served by VAV AHUs
>»Terminal VAV boxes with reheat in zones
»>872 VAV boxes (200 to 6,300 CFM)

Building Overview
Building Statistics
Existing Mechanical Systems

Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion
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Conclusion
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Zone Conditioning:

»Areas served by VAV AHUs

>»Terminal VAV boxes with reheat in zones

»>872 VAV boxes (200 to 6,300 CFM)

Energy Sources:

Chilled Water | $0.0132MBTU

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University

Department of
Architectural Engineering



Presentation Outline

Zone Conditioning: Energy Use:
Introduction
e . »>Areas served by VAV AHUs
Building Overview >Terminal VAV boxes with reheat in zones
Building Statistics

»>872 VAV boxes (200 to 6,300 CFM)

Existing Mechanical Systems

Proposed Redesigns Energy Sources:

Load Reduction

DOAS & Chilled Beam Analysis Energy Cost:
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion

Chilled Water | $0.0132MBTU

$517,661.10 205,690.00 | $723,351.10 $6,696.44 $483,274.44 | $1,213,321.98

Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of
Advisor — Dustin Eplee

Architectural Engineering



Presentation Outline Goals and Objectives:

Introduction

»Reduce Cooling Loads on building

Building Overview »Climatic loads such as solar and dehumidification

Building Statistics

Existing Mechanical Systems >»Reduce Energy Consumption

Proposed Redesigns »Reduce Utility Costs

Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion
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Presentation Outline Goals and Objectives: Bases for Comparison:

Introduction

»Reduce Cooling Loads on building »Initial Cost

Building Overview =Climatic loads such as solar and dehumidification

Building Statistics
Existing Mechanical Systems

» Life Cycle Cost
»Reduce Energy Consumption

. »Energy Use & Cost
LS e »Reduce Utility Costs .
Load Reduction »Simple Payback
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic »Environmental Impact
Chiller Plant Analysis
> LEED Applicability
Conclusion
Zachary Polovchik The Pennsylvania State University

Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline »Large amount of glazing contributes greatly to

Introduction building cooling loads
Building Overview . . .
»Solar gain through windows is large and has a
Proposed Redesigns significant impact on the building loads
Load Reduction
Existing Loads
Internal Shading Technology
New Loads
Economics

DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Zachary Polovchik The Pennsylvania State University

Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering
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Economics
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Chiller Plant Analysis

Conclusion

Zachary Polovchik
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Advisor — Dustin Eplee

Clear UV-absorbent

_‘ polyester film
stion Adhesive layer
| / *Images Courtesy of

Non-tinted metallised Multifilm® website
polyester film

/A Adhesive layer

= Tinted UV-absorbent
polyester film

Triple layered film

»Normal blinds trap direct solar radiation between glazing and blind’s surface
»Multifilm ® blinds use multiple films, with a thin layer of reflective aluminum

»Allows solar radiation to be reflected back out glazing before it turns into heat

1n the trapped space
»Allows enough visible light in and out to allow for glare-free natural lighting

and views out

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

»Improves SHGC and U-Value of glazing
system

»For ease of modeling the solar radiation
reduction benefits, the glazing system’s
SHGC was modified instead of utilizing an
internal shading model

»The Multifilm® Film-Facade-Systems
product has been chosen for the DCUCF
due to the large glazing areas

»This system allows for an electrically
motorized operation system to adjust the
vertical length of the blind

»The control of these internal shades will
use photosensors on each main facade of
the building to control the motors

The Pennsylvania State University
Department of
Architectural Engineering
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New Building Loads

Introduction

Building Overview

Proposed Redesigns

% 1500
Load Reduction % 1950
Existing Loads § m Total Load
Internal Shading Technology of 1000
New Loads '@' 750 Glazing Load
Economics &

DOAS & Chilled Beam Analysis .
Floor-to-Floor Height Reduction - Breadth Topic 1873

Chiller Plant Analysis

. Existing With Shading
Conclusion
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline »Total energy use reduced by 2,529 MMBTU

Introduction

Energy Use & Cost

$1,500,000.00

Building Overview = $1,400,000.00
= 50000
= $1,300,000.00
Proposed Redesigns =
S 5000 $1,200,000.00 2
Load Reduction g $1,100,000.00 +
) b * >}
Internal Shading Technology = ot
B Eomds >Total energy cost reduced by $32,940 : $900,000.00 g
: © $800,000.00
Economics & .-
. . - nergy
DOAS & Chilled Beam Analysis 2 $700.000.00 - hsumption
Floor-to-Floor Height Reduction — Breadth Topic $600,000.00 m Energy Cost
Chiller Plant Analysis $500,000.00
Sonelnefon fristing - With Shading
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering
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Introduction

Building Overview
Proposed Redesigns

Load Reduction
Existing Loads
Internal Shading Technology
New Loads

Economics
DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

Initial Cost: $1,154,400
Annual Savings: $32,940

Simple Payback: 35 Years
20 Year LCC: $21,244,274

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering
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Introduction

Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis
System Advantages
System Description
Resulting Cooling Loads
Economics

Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

»Current facility requires a total cooling airflow of 486,632
CFM with 137,099 CFM of ventilation air

>»Ventilation Load of 504 tons

»DOAS/ACB take care of ventilation and zone cooling
separately

»Allows for minimum airflow to be sent to space
"Reduces ductwork

=Handles only latent loads

»Active Chilled Beams are more efficient at cooling space

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering
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Introduction

Building Overview
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Load Reduction

DOAS & Chilled Beam Analysis
System Advantages
System Description
Resulting Cooling Loads
Economics

Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis

Conclusion

Zachary Polovchik
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»Remove 25 VAV AHUs and replace with 12 DOAS
units and 7 new VAV units
=12 DOAS units for office, courtroom, hearing
spaces, etc.
=7 VAV units for storage, restrooms, corridors, etc.

MERV 9
Air Filter

Exhaust Air
from Zones

. Qutdoor Air
. \ I Supplied to

ACBs
MERV 13 Enthalpy Preheat Cooling

Damper Air Filter Coil Coil

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline
Introduction

Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis
System Advantages
System Description
Resulting Cooling Loads
Economics

Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis

Conclusion
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»Zones served by DOAS units are equipped with
Active Chilled Beams
»Minimal Ceiling Space Requirements

Primary Air Nozzles ACB Plenum

Primary

Ventilation Air R -
Suspended

Cooling Coil i Ceiling

o

Induced Room
Air

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering
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Building Overview
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Load Reduction

DOAS & Chilled Beam Analysis
System Advantages
System Description
Resulting Cooling Loads
Economics

Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee
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New Building Loads
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Presentation Outline »Total energy use reduced by 17,054 MMBTU

Introduction

Energy Use & Cost
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Load Reduction $1,100,000.00

DOAS & Chilled Beam Analysis 1,262,701 | 1283 | 1,219 38,027

Syst Ad t
ystem Advantages »Total energy cost reduced by $342,422.28

System Description
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Economics onsumption
Floor-to-Floor Height Reduction — Breadth Topic $600,000.00 = Energy Cost
Chiller Plant Analysis $500,000.00
Conclusion pasing TR ERAAE D g
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering
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Introduction

Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis
System Advantages
System Description
Resulting Cooling Loads
Economics

Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

Initial Cost: $5,128,882
Annual Savings: $342,422

Simple Payback: 15 Years
20 Year LCC: $17,880,987

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline
Introduction

Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Column Savings
Facade Savings
Updated DOAS/ACB Economics

Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

»DOAS/ACB system conversion frees up space in large plenums

»Allows plenum spaces to be reduced in height, therefore
reducing overall floor-to-floor height

»Analyzed for a 4 foot reduction in plenum height for each
floor

>»Equates to a total building height reduction of 28 feet

»Analyzed material and schedule savings for structural
columns and facade materials.

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline .
Cast-in-Place Concrete Columns

Introduction
Total Concrete Saved: 666 Cubic Yards Construction Time Saved: 29.5 Days
Building Overview Total Column Cost Reduction: $849,150.00
. Floor 1 Column Const.
Proposed Redesigns Floor 2 Column Const.
Floor 3 <Column Const.
Load Reduction F:nnr4 Cn:umn Const.
Floor 5 Column Const.
DOAS & Chilled Beam Analysis ST
Floor-to-Floor Height Reduction — Breadth Topic oo 2 Column Conet.
Column Savings Floor 3 <Column Const.
. Floor 4 Column Const.
Facade Savings Floor 5 Column Const.

Updated DOAS/ACB Economics E:ﬂﬂrj z:vmn Eﬂnitt-
Chiller Plant Analysis -

rmaun 2 SAJILITTNRD AT,

COHC]USiOD Floor & Column Const.

Floor 7 Column Const.

Cwverall Const. Time Total Column Const. Time: 102 Days

Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering
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Introduction

Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Column Savings
Facade Savings
Updated DOAS/ACB Economics

Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

Precast Concrete Architectural Panels

Total Panel Facade Saved: 31,330 Square Feet
Total Panel Cost Reduction: $1,366,298.51

Facade Glazing

Total Glazing Facade Saved: 23,635 Square Feet
Total Glazing Cost Reduction: $2,138,955.19

Total Construction Time Saved: 81 Days

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Conc. Facade Const.
Facade Glazing Const.
Conc. Facade Const.

. Facade Glazing Const.
IntrOductlon : [:uil: Facadengﬂnst
Facade Glazing Const.
Conc. Facade Const.

Building Overview Facade Glazing Const.

Conc. Facade Const.

Presentation Outline

S Facade Glazing Const.
Proposed Redesigns | e maine ton

Facade Glazing Const.

Conc. Facade Const.

Load REductiOH . Facade Glazing Const.
Conc. Facade Const.

DOAS & Chilled Beam AnaIYSiS Fagade Glazing Const.

. . o Conc. Facade Co
Floor-to-Floor Height Reduction — Breadth Topic ok Glanne ponet
. 5 Conc. Facade Const.
Column SaVlngS Facade Glazing Const.

- Conc. Facade Const.
Fagade Sa’vlngs Facade Glazing Const.

Updated DOAS/ACB Economics ¥ Lo s eLaue Lt

Facade Glazing Const.

Chiller Plant Analysis Conc. Facade Const.
Facade Glazing Const.

Conc. Facade Const.
Facade Glazing Const.
Conc. Facade Const.
Facade Glazing Const.

Overall Const. Time
Zachary Polovchik The Pennsylvania State University

Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of
Architectural Engineering

Conclusion

Advisor — Dustin Eplee
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Introduction

Building Overview

Froposeclveaestans Total Cost Reduction: $4,354,403
Load Reduction
Il)f(l)(i?'-f:)—g’llljgf(Ililegi?gfa;zr?l?elzlaiz’:iijn—Breadth Topic New DOAS/ACB Initlal COSt: $774’478
Column Savings ° New Simple Payback: 2.3 Years
Facade Savings New 20 Year LCC: $13,526,583

Updated DOAS/ACB Economics
Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

Advisor — Dustin Eplee
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Department of
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Presentation Outline
Introduction

Building Overview
Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis
Chiller Plant Equipment & Setup
Energy Consumption Results
Economics

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

»Variable Primary Flow Parallel Chiller Plant

»Three 750 ton two-stage centrifugal chillers
»Three 750 ton VFD controlled cooling towers
»Three 150 HP Variable Flow chilled water pumps

»Advantages of VPF system over primary/secondary
=Lower First Cost
sLower energy and operating costs
=Better chiller optimization
=Less operation of chiller auxiliary equipment

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

Chiller Evaporator
750 Tons

Chilled Water
Supply

Chiller Evaporator
750 Tons
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Chilled Water
Return

VPF Pumps

The Pennsylvania State University
Department of

Architectural Engineering
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Introduction

Building Overview
Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis
Chiller Plant Equipment & Setup
Energy Consumption Results
Economics

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

»Variable Primary Flow Parallel Chiller Plant

»Three 750 ton two-stage centrifugal chillers
»Three 750 ton VFD controlled cooling towers
»Three 150 HP Variable Flow chilled water pumps

»Advantages of VPF system over primary/secondary
=Lower First Cost
sLower energy and operating costs
=Better chiller optimization
=Less operation of chiller auxiliary equipment

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

Condenser Water
Pump

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline »Total energy use reduced by 32,958 MMBTU

Introduction

Energy Use & Cost

$1,500,000.00

Building Overview $1,400,000.00

$1,300,000.00

Proposed Redesigns
$1,200,000.00
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Load Reduction $1,100,000.00

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic 1
Chiller Plant Analysis »Total energy cost reduced by $354,001.56

Chiller Plant Equipment & Setup

$1,000,000.00
$900,000.00
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Energy Consumption Results onsumption
Economics $600,000.00 = Energy Cost
. $500,000.00
Conclusion Existing  With Shading DOAS/ACB & DOAS/ACB &
$226,460.00 | $838,034.56 $293,382.14 $859,320.34 Shading %l}llaﬁingP\ivit}E
1ller an
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUvVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering
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Introduction

Building Overview
Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis
Chiller Plant Equipment & Setup
Energy Consumption Results
Economics

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

Initial Plant Cost: $1,867,550
Additional DOAS/ACB Cost: $5,003,482
Total Savings: $354,001

Simple Payback: 19 Years
20 Year LCC: $19,766,007

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline
Introduction

Building Overview
Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis
Chiller Plant Equipment & Setup
Energy Consumption Results
Economics

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

With Construction Cost Reduction

New DOAS/ACB & Chiller Plant Initial Cost: $2,516,628
New Simple Payback: 7.1 Years
New 20 Year LCC: $15,411,603

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline
Introduction

Building Overview

Existing VAV System $20,575,135
Proposed Redesigns

Existing VAV SS}ifs(’;(.em with Internal $3.762.944 Existing VAV SS}ifs::l(.em with Internal §21.244.274 -
Load Reduction ading ading
DOAS & Chilled Beam Analysis

DOAS/ACB with Internal Shading $5,128,882
Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis
] I I ' ] Pl 1ith DOAS/ACB with
Conclusion Chiller Plant with DOA.S/ACB with $6.871.032 Chiller Plant with DO .S CB wit §19.766.007 4
Internal Shading Internal Shading

Chiller Plant with DOAS/ACB with Chiller Plant with DOAS/ACB with
Internal Shading and Height $2,516,628 2 Internal Shading and Height $15,411,603
Reduction Reduction

Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering




Presentation Outline
Introduction
Building Overview

Existing VAV System 55,081 Existing VAV System $1,213,321.98

Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis

DOAS/ACB with Internal Shading 38,027 DOAS/ACB with Internal Shading $870,899.70
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis DOAS/ACB with Internal Shading DOAS/ACB with Internal Shading
and Height Reduction and Height Reduction

Conclusion
Chiller Plant with DOAS/ACB with Chiller Plant with DOAS/ACB with
Internal Shading and Height Internal Shading and Height
Reduction Reduction
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline
Introduction

Building Overview

Existing VAVSystem | - | .

Proposed Redesigns

Existing VAV System with Internal
Load Reduction Shading

DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion Chiller Plant with DOAS/ACB with
. 19 4
Internal Shading

Chiller Plant with DOAS/ACB with
Internal Shading and Height 7.1 2
Reduction

Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline
Introduction

Building Overview

Existing VAV System 13,294,874.11

Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis DOAS/ACB with Internal Shading

and Height Reduction

Conclusion Chiller Plant with DOA.S/ACB with 10,791,278.39 9
Internal Shading

Chiller Plant with DOAS/ACB with
Internal Shading and Height
Reduction

Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline
Introduction

Building Overview

Existing VAV System

Proposed Redesigns

Load Reduction
DOAS & Chilled Beam Analysis
Floor-to-Floor Height Reduction — Breadth Topic

Chiller Plant Analysis DOAS/ACB with Internal Shading
and Height Reduction

Conclusion
Chiller Plant with DOAS/ACB with
Internal Shading and Height
Reduction
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline Initial Cost Existing VAV System

Introduction
o . / Existing VAV System with
Building Overview LEED ‘ LCC Internal Shading
>  Redect Existing VAV System 4000 | 6 | /
roposed hedesigns Existing VAV System with Internal DOAS/ACB with Internal
Shadin 3.851 0 Shading

Load Reduction & (/
DOAS & Chilled Beam Analysis DOAS/ACB with Internal Shading 2.428 _ @l et it
Floor-to-Floor Height Reduction — Breadth Topic DOAS/ACB with Internal

Chiller Plant Analysis Emissions ’/ Energ;gli’f‘s%ing

DOAS/ACB with Internal
Conclusion Chiller Plant with DOAS/ACB with
. 2.714 4
Internal Shading

Shading & Height

Reduction
Chiller Plant with DOAS/ACB with [C)}(l)lig]/ffé?gnt Wiﬁ}i 1
. . with Interna
Internal Shadmg and Height PR Energy Shading and Height
Reduction Cost Reduction
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



Presentation Outline
Introduction
Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion

Zachary Polovchik
Mechanical Option
Advisor — Dustin Eplee

Acknowledgements

»Architectural Engineering Faculty and Mechanical Mentors
»Thesis Advisors: Dr. James Freihaut and Dustin Eplee
»Turner Construction for project sponsorship

»Lou Fiore of Turner Construction

»Mark Gelfo of TLC Engineering

»All my family and friends for their support!

DUVAL COUNTY UNIFIED COURTHOUSE FACILITY

The Pennsylvania State University
Department of
Architectural Engineering



Presentation Outline
Introduction
Building Overview
Proposed Redesigns

Load Reduction

DOAS & Chilled Beam Analysis Q uest i OoO1ns ?

Floor-to-Floor Height Reduction — Breadth Topic
Chiller Plant Analysis

Conclusion
Zachary Polovchik The Pennsylvania State University
Mechanical Option DUVAL COUNTY UNIFIED COURTHOUSE FACILITY Department of

Advisor — Dustin Eplee Architectural Engineering



