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» 2010 Sustainability commitments . i L E DL 0T
« 2015 Demonstration of LTHW and HRC at NGMP

« 2015 E&U Master Plan

« 2016 Engineering Study - LTHW feasible
« 2018 LTHW Project
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Agenda

* Scope Map
« Combined Heating and Cooling System
» Building Conversions
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m MPS Building Conversion = New LTHW

» MTHW Building Conversion - Convert MTHW to LTHW
m LTHW Building Conversion
-- De-activated MPS

- Existing MPS
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— Existing LTHW
- New MTHW
— Existing MTHW

UVA LTHW Conversion Project - Affiliated Engineers, Inc.

Original Scope

HUB Concept

Annual Savings: -
Savings PV: -
Project Cost: $5.4M

Convert MPS Bldgs. to LTHWS
Annual Savings:  $185k/yr
Savings PV: S4.1M
Project Cost: S4.5M

Convert MTHW Bldgs. to LTHWS

' ~Annual Savings: -

Savings PV: -

' Project Cost: $7.2M

Combined Heating and Cooling
Annual Savings:  $210k/yr
Savings PV: S3.9M

. Project Cost: S2.8M
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| LEGEND l l
m MPS Building Conversion = New LTHW

» MTHW Building Conversion - Convert MTHW to LTHW
m LTHW Building Conversion - Existing LTHW

-- De-activated MPS -~ New MTHW

- Existing MPS — Existing MTHW

Original Scope

HUB Concept
Eliminate HUBS

Save $5.4M Project Cost

>

...... ) , / Convert MPS Bldgs. to LTHWS

© / . Annual Savings:  $290k/yr
N ‘ ' "/ Savings PV: $6.4M
"""" Project Cost: $5-10M

3
ks

~_ Convert MTHW Bldgs. to LTHWS
~Annual Savings: -

Savings PV: -

' Project Cost: $10.9M

Combined Heating and Cooling
Annual Savings:  $950k/yr

\ W . Savings PV: $24.6M
s 12,000 MTCDE Annual Emissions Avoided = Project Cost: $9.0M
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Agenda

* Scope Map
* Combined Heating and Cooling System
» Building Conversions
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Dry Bulb Temperature Histogram with Mean Coincident Heating and Cooling Loads (Dec. 2015 through Nov. 2017)
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Load (MBH)

-180,000

Hourly Heating and Cooling Loads (Dec. 2015 through Nov. 2017) 15,100 ton Peak
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Load (MBH)

Hourly Heat Recovery Potential (Dec. 2015 through Nov. 2017 Data) 15,100 ton Peak
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25% of waste heat can be recovered to provide 75% of heating demand
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Load (MBH)

Hourly Heat Recovery Operation (Winter)
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Load (MBH)
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Hourly Heat Recovery Operation (Spring)
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Load (MBH)

Hourly Heat Recovery Operation (Summer)

N TES Discharge (Mbtu) = Remaining Heat (MBH

......

Heating Plant hot water
converters are idle, but ready

for backup to HRC during
summer
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Compound Centrifugal Heat Pump
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North Chiller Plant Renovation
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Typical MTHW
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Typical MTHW
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Typical MTHW
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| essons Learned

 Test and gather data

. 5280 - Bryant Hall _ 5,200 |

« Compare design to actual load . S35
2366 - Gibbons House  EEF T 1,600 |

° 2366 - Woody House 8,796 |
Improve DEIta T 2078 - Tucker House

1194 - Cobb Hall 1,564
« 3-way valves o
0449 - Drama Addition

° Hydra’u“C b“dges 04.80f‘:tue;flnn:;l [ 1166 | 2:1001

* Series preheat w/ reheat o438 campbel ot IR 730
. 0421 - Madison Hall ET N 1,160 |

» Standardize 0406 - Fayerweather Hall - | IZE 1,100
0290- Student Activities [T I 600 |

0270- Material Science  [ERECHNNN 2,700 |

0264 - Bavaro Hall _ 2,8067

0260- Ruffner Hall [ENSCEIE 2,740 |

0259 - Mechanical Engineering _ 2,890]
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