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Project Team Project Site

Project Overview * New Main Entrances for University

Existing Mechanical Systems * Adjacent track and field and other sporting fields
Proposed Redesign Architecture
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Summary and Conclusion
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PrOJect Team Project Site

PrOJect OverweW * New Main Entrances for University

EX|st|ng I\/Iechaﬁ'lel Systems  Adjacent track and field and other sporting fields
Proposed Redesign Architecture

Mechanical Depth e 246,000 GSF S$136 million

Electrical Breadth e 1-4 stories

Construction ManagegaeatRBreadth e LEED Silver Certification

Cost and Energy Savi
Summary and Conclu

Specialty Spaces
* 4,100 seat Arena
 8-lane NCAA regulation pool
 Dance Studio
e Auxiliary Gym
* Fitness Center
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Project Team Air Systems

Project Overview e 14 Variable Air Volume AHUs
Existing Mechanical Systems * Single zone and multiple zone
Proposed Redesign e 2 Energy Recovery Units
Mechanical Depth 1 Pool Dehumidification System
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Construction Management Breadth
Cost and Energy Savings

Summary and Conclusion
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* AHU-14: Heating Unit for Shops

e PDU-1: Pool
e ERU-1 & 2: Locker Rooms

Existing Mechanical Systems

Air Systems
14 Variable Air Volume AHUs
* Single zone and multiple zone
* 2 Energy Recovery Units
1 Pool Dehumidification System

AHU-1

AHU-2,3 & 4
AHU-5 & 6
AHU-7 & 8
AHU-9 & 10
AHU-11,12 & 13

PDU
ERU-1&2




Existing Mechanical Systems

Air Systems

14 Variable Air Volume AHUs

* Single zone and multiple zone
2 Energy Recovery Units

1 Pool Dehumidification System

Central Plant

Two 500 ton chillers
1000 ton cooling tower

AHU-1

AHU-2,3 & 4
AHU-5 & 6
AHU-7 & 8
AHU-9 & 10
AHU-11,12 & 13

PDU
ERU-1&2




Secondary Heating Water Pumps

Variable Flow Heating Water Pumps
Pressure Relief

Storage Tanks

Existing Mechanical Systems

Air Systems
14 Variable Air Volume AHUs
e Single zone and multiple zone
* 2 Energy Recovery Units

1 Pool Dehumidification System
Central Plant

e Two 500 ton chillers

1000 ton cooling tower
 Three dual fuel 250HP boilers
* Primary-Secondary system

e Space for future expansion
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Proposed Redesign

Design Objectives
 More efficient mechanical systems
* Lower Overall Energy Usage
* Lower Emissions
Desigh Components
e Ground Source Heat Pump System
 Heat Recovery Chiller
* Electrical Redesign of MCC
* Construction Reorganization
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Site
Project Team * Soil Type
Project Overview  Resistance
Existing Mechanical Systems e Depth Allowed

Proposed Redesign
Mechanical Depth
e GSHP
 HRC
Electrical Breadth
Construction Management Breadth
Cost and Energy Savings
Summary and Conclusion

Paleozoic basic igneous rock




Mechanical Depth - GSHP

Site
* Soil Type
* Resistance
e Depth Allowed
Calculations
* Only Zones A an
e 55 bores at 4
Equipment A
* 5 watertowg ‘¢
 Each with
* Reverse Retu

(°F) Capacity (MBH

Paleozoic basic igneous rock
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Project Team Sizing
Project Overview  Hourly loads
Existing Mechanical Systems * Available heating hot water
Proposed Redesign e HRC can handle 52% of load
Mechanical Depth
e GSHP
* HRC
Electrical Breadth Reheat Load (MBH) -1000 = GPM-500-AT

Construction Management Breadth
Cost and Energy Savings
Summary and Conclusion

Reheat Load = 3500 MBH AT = (140°F - 120°F) = 20°F
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. Input Power | Heating Cooling Z Z Z Z
Unit GPM (kW) (MBH) (MBH)
| o T |

TGZ120A 209 109.5 2094.5 1720.9
Gross Output Boilers
Equi t Manufact Model
qupmen anufacturer oce (MBH) Primary Heating Water Pumps Condensing Boilers
Dual Fuel Boilers |Cleaver Brooks| CEW200 6695 Sec?ndary Heating Water Pumps
Condensing Boiler | Weil-McClain UG-310 289 Variable FIOV_V Heating Water Pumps
Pressure Relief
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] Input Power | Heating Cooling
Unit GPM
| (kW) (MBH) | (MBH) / Y / /
TGZ120A 209 109.5 2094.5 1720.9
B BN BN | ootk

Gross Output :
Equipment Manufacturer Model . Boilers
(MBH) Primary Heating Water Pumps Condensing Boilers
Dual Fuel Boilers | Cleaver Brooks| CEW200 6695 Secondary Heating Water Pumps
Fan Ty ——— . . Motor HP onaary & P
Condensing Boiler | Weil-McClain UG-310 289 Variable Flow Heating Water Pumps
Roof UpBIast] AUME PDUTI35 Direct /o0 1/3 Pressure Relief
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| EquipmentRemoved | WP | KkvA | FA |
Project Team Calculations ol
: : : : 0w
Project Overview * Electrical Information ___
Existing Mechanical Systems  HP
:
Proposed Redesign * KVA
: Condensing Boiler Motor2 | 175 200 24
Mechanical Depth * FLA 20 24
-
Electrical Breadth
:
Construction Management Breadth e —
Cost and Energy Savings
Summa ry a nd Conclusion Electrical Info of Equipment Added for GSHP

Equipment Added
16.
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Electrical Breadth

Calculations
e Electrical Information

L -

e KVA

* FLA

Scheduling

* Spares and spaces on previous MCC'’s

_ MCC-2 Partial Schedule

>

Equipment Removed
Nolgoiler Blower Motor2 |

Equipment Added

New Boiler Blower Motor-1 7

New Boiler Blower Motor-2
New Boiler Blower Motor-3
Condensing Boiler Motor-1
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Feeders from HRC Equipment

Feeder Size
3V [38+1#10G,1/2'C
# C

3M

Feeders from GSHP Equipment

348+1#8G, 1'C
348+1#8G, 1'C

348+1#8G, 1'C
8DL

3#8+1#8G, 1"C

348+1#8G, 1'C

Electrical Breadth __ New MEE:§Eh89uI8
| wiress3 |

VerticalBus:300A |

—
Calculations DRSS (i Lo Lo
8. |MCC22 [Boiler#2BlowerMotor | 10| 1114 14

* Electrical Information v S ]

e HP [k  [mccesifseare 0 | - | - [ -
am  [mccesafseare 00000000 | - ] - [ - |
* KVA 8 [mccossfspaRe | - | - | - |
5D [mccesafseare | - | - [ - |

* FLA 5 vccas [seare T
s | - lspAcc 1 - 1 - 1 - ]
. _' I pad: 443.17
SChEdUhng [ Total Load: 349KVA | T otal Load: 42 ps

* Spares and spaces on previous MCC'’s
* |nstalled and replaced with new equipment

New WS HARAHIR
| MoinBus200A | VotsdswAc | phwes |

Sizing VemicalBusiod | | wiesa
e Feeders sized for each addition — No. | Number | o [ W | KVA | FIA |

SR wmcc3-27 seaRe | - | - | -
7HL  Imcc34g seARE | - | - | -
7HR _ mcc4g fseaRe | - | - | -
sDL  mccss seARE | - | - | -
o | - leeAce 0 - [ - 1 - |

Totalload:1399KVA | | Total Load: 1808.95 Amps

| Demandfactor7o% | |
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P r@éﬁﬁtn-gﬁ?(msts for HRC Costs

o] EquipmentRemoved [Cost | .
GSHP
C e —rer) e 1S Equipment Costs for GSHP Installation
" EquipmentAdded | | -
([ ]
W e e —( 7)) Piping
\Newsoiler-2 [ sus5000 . :

Equipment
CondensingBoiIer _ 6,499.00 HP-4 _ 24,900.00 HRC

.

SR :
Cerrerrrrammmrwyrra ment Breaatn * Equipment
Orrct [ s2s050000 |fok

;
| Total Cost Added [$527,945.00 [ 1010

Cost of Labor and Equipment for GSHP Installation

Piping o
Length of | Man Power . Man Power Cost . _|Renting rig _ .
Pipe () | (udayiig) | o9 per linear foot '“Stg'(')zt“o” (Siweek) Total Price

Cost Polyethylene Pipe

Price per Size

120 100 4000 4000 066 2640
| | |  [rota _[$ 2508000




Construction Management Breadth

—_..Cost of Labor and Equipment for GSHP Installation

Length of | Man Power Man Power Cost Piping Renting ri
Equipment Costs for HRC Costs g . #of rigs . Installation I cost rigs | Total
T e Pipe (ft) (ft/day/rig) per linear foot i
* GSHP

Boiler 1 5 131,500.00

Price
Boiler 2 S 131,50000 . . T N
Boiler 3 $131,500.00 Eqmpment Costs for GSHP ® InSta | |at|0n OV rrisiied Ca “\ ﬂ
e B S e N
: ¢ e X L e e N TR
e 0 ' Ny oy . -

Equipment Added
15" [size (in) [#of Wells [Depth () [Total Length (f) [Price per 40'[Price per Size == M3

129,650.00
129,650.00
129,650.00

New Boiler -1 * Piping il
New Boiler -2 . “r9
* Equipment

New Boiler -3

Condaning Baer o e . HRC N4
ondensing Boiler ,499. HP-5 ,I0U. k| AT P _ \
Condensing Boiler 6,499.00 $124,500.00 - {:"\ ‘
Condensing Boiler 6,499.00 o EqUipment 7 '

Condensing Boiler 7 .al x o

6,499.00

"“‘ P aeas i ] . ©

HRC-1 250,500.00 1 v R | R—— i ’r’r‘*';-"'l R 3 ‘g, '\ )
o= o Acces ST * |Installed in adjacent parking lot S EETINT R e S R
. -_‘-' | - :;A ‘. ‘. | : '. :... i :'_ =0 — ,, , :, - v A :‘-
* Trailers can be moved o B e S B ey
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e Excavation — Finishing Zone B
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Cost and Energy Savings

12,000,000

10,000,000

8,000,000

6,000,000

4,000,000

2,000,000

0

Baseline

GSHP

HRC

Both

u Total Energy (kwh)




$50,000.00
$45,000.00
$40,000.00
$35,000.00
$30,000.00
$25,000.00
$20,000.00

$15,000.00
$10,000.00
$5,000.00

Redesign Cost of Utilities

B Natural Gas

I Electric

Cost and Energy Savings

12,000,000

10,000,000

8,000,000

6,000,000

4,000,000

2,000,000

0

Baseline

GSHP

HRC

Both

u Total Energy (kwh)

$90,000.00
$80,000.00
$70,000.00
$60,000.00
$50,000.00
$40,000.00
$30,000.00

$20,000.00

$10,000.00

Baseline Cost of Utilities

Natural Gas

M Electric




Annual Emissions for Baseline
Ib of Pollutant per Amount of

Natural Gas per year
1000 cubic feet of ) .p Y Pollutant per
(1000 cubic feet)

Natural gas year (Ib)

30,486 353,638
0.0164 30,486
30,486 37,193

Nox

Annual Emissions for Redesign

Ib of Pollutant per Amount of

Natural Gas per year
1000 cubic feet of - 'p U Pollutant per
(1000 cubic feet)
Natural gas year (Ib)

20,530 238,148
0.0164 20,530
20,530 25,047

WnIiIZ0 wn (@)
Q|lo |O Q @)
< Ix I = N

Cost and Energy Savings

M Current Design

Redesign

Emission Comparison in pounds of Pollutant
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(MBH) Redesign Peak Load
(MBH)




Summary and Conclusion

Suggestions to Owner
* Definite Additions
v Heat Recovery Chiller
* Possible Additional Savings
v" Ground Source Heat Pump —+—Payback Period in
* Implementing both can possibly increase year
LEED points =30 Year LCC

Owner’s Discretion

30-Year LCC Details

30-Year Life Discounted

Cycle Cost | Payback Period
(NPV) (years)

Initial Capital | Discount Yearly
Cost Rate Maintance

| Baseline |$ 156760000 7% |$ 87.283|$ 9130491 0
| Both [ $ 269420200] 7% |$ 110763 |$ 10049383 98

Baseline GSHP HRC




Questions or Comments?

Special Thanks to

James Posey Associates

ilbane Company
McClure Company

Professors
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