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Problem Statement

 Many District Energy projects focus on EXISTING systems
e Optimization/Modernization
e Repair/Replacement
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Hurdles to Blue Sky Thinking The Kilbler-Ross change curve
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Pathways to Blue Sky Thinking

Chicago Sustainable Development Policy 2017 4 e D P D
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Chicago Sustainable Development Policy
DPD

CHICAGD DEPARTMENT OF
PLANMING & DEVELOPMENT

Chicago Sustainable Development Policy 201711
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Options Without Certification

N
Options With Certification
LEED Platinum a5 5/0/0 40 NA MNA NA MA NA NA NA 10 20 40 5 5 5 NA NA NA 20 10 20 NA MNA NA 5 NA NA MNA 5 5 NA 10 5 10
LEED Gold a0 i0/0/0 40 NA NA NA MA 50 10 20 10 20 40 5 5 5 5 NA 5 20 10 20 NA NA NA 5 NA NA 10 b 5 10 10 5 10
LEED Silver 80 200070 40 NA MNA NA 40 50 10 20 10 20 40 5 5 5 5 5 5 20 10 20 NA 20 NA 5 NA NA 10 5 5 10 10 5 10
Green Globes 4-Globes a0 i0/0/0 40 NA MNA NA MA 50 10 20 10 20 40 5 5 5 5 NA 5 20 10 20 NA MNA NA 5 NA NA 10 5 5 10 10 5 10
Green Globes 3-Globes 80 200070 40 NA NA NA 40 50 10 20 10 20 40 5 5 5 5 NA 5 20 10 20 NA MNA NA 5 NA NA 10 5 5 10 10 5 10
Green Globes 2-Globes L 30/0/0 40 NA NA NA 40 50 10 20 10 20 40 5 5 5 & 5 5 20 10 20 NA 20 NA 5 NA NA 10 o 5 10 10 ] 10
Living Building Challenge 100 oro/o 40 NA MNA NA MA NA NA NA 10 20 40 5 5 5 MNA NA NA 20 NA NA NA MNA NA NA NA NA 10 5 NA NA 10 5 10
Living Building Challenge Petal 90 10/0/0 40 NA 20 30 40 50 NA NA 10 20 40 5 5 5 5 NA 5 20 10 20 10 20 NA 5 NA MA 10 5 5 10 10 5 10
Enterprise Green Communities* 80 200070 40 NA NA NA NA NA 10 20 10 20 40 ] 5 5 & ] 5 20 10 20 10 20 5 8 NA NA 10 ] 5 10 10 ] 10
PassiveHouse T0 30/0/0 40 NA NA NA NA NA 10 20 10 20 40 5 5 5 5 5 5 20 10 20 10 20 5 5 5 5 10 ] 5 10 10 5 10
*only available to affordable housing projects funded by DPD's Housing Bureau

Planned Development Projects (PD) - New Construction 100 points required

TIF Funded Development Projects (TIF) - New Construction® 100 points required

DFPD Housing, Multi-family (»5 units) Projects (DFD-H MF) - New Construction 100 points required

I‘.EA DING THE WA Y PD, TIF, DPD-H MF and Class L - Renovation Projects®
0 Moderate Renovation Projects 25 points required
ca m pu SEn e rg y2 22 Substantial Renovation Projects 50 points required
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HDR Campus Net Zero Tool

tion Summary
Campus Location (Zip Code)

Ground Conductivity

Land Summary

Annual Campus Energy Summary
Gross Total Campus Energy Usage (kBTU)
Net Total Campus Grid Energy (kBTU)
eighted Bldgs Energy Use Intensity

er Usage Summary
Gross Campus Water Usage (Gal/yr)
Net Campus Potable Water Usage (Gal/yr)
Municipal Sewer/Wastewater Collection (Gal/yr)
Municipal Stormwater Collection {Gal/yr)

Annual

tSummary
Gross Campus Utility Cost ($/yr)
Campus Renewable Energy Offset
Net Campus Utility Cost (S/yr)

Annual Campus Uti

Renewable Energy Summary
Solar Factor (kWh/1-kW-DC)
Photovoltaic Array Size (# panels)

Measure Analysis Selections
User Spaces Measures

Fixture Greywater Collection

Energy (ki

Annual Utility

54.151.1'1;1

51,376,892

Building Rainwater Collection

Solar PV Greenhouse

Renewable Power System

Output Resource Measures

Bio-Digester Yes
‘Wastewater Processer Yes
Stormwater Infiltration Basin Yes
New Construction Measures
New Construction (input data on 'Measures’ tab) Yes

CAllpPuoLlIICl Yy L VELL

Feb.15-18 Westin Boston Seaport District Hotel Boston, MA

City, State Chicago, IL|
County Cook m
‘Weather File CHICAGO MIDWAY AP| Inpatient health care
Annuzl Average Temperature (deg F) 525 EUI BT /=fjyr) 237.4f
Annual Rainfall {inches) 39.1 WUI [Gal/sffyr) 47.0)-
Soil Permeability (in/hr) 0.315 Area [sf) 666,744
TBD| #Floors| 10

Public assembly
EUI (KBTU,sfyr])
WUI (Gal/sfyr)|

Area (=)

#Floors|

Retail other than mall
EUI (KBTU,sffyr)
WUl [Gal/=ffyr)

Pounds/Day| 1,968] input: compost Area [sf) 239,352
kWh,/Day| 146|input: macerator power #Floors]
Gal/Day| 208.54|output: liquid fertilizer
kWh,/Day| 1,400|generation: gross electric power
kWh/Day 1,254 |generation: net electric power

EUI [KEBTU/sffyr)|

Solar PV Greenhouse

[ o9
wulfessthel] 00

58.4/°
12.4)12.4

EUI [KBTU/f/yr)|

GSH d
Campus Cooling Capacity [tons))

01/06/2022 ©

GEHX Balance Point (3 Total Cooling)

G5HX Cooling Capacity [tons))

6,553

GEHX #Wells|
GEHX Field Area [sf)|

WU [Gal/=fyr)|

Area (=)

219,223

#Floors|

2
|Public assembly

EUI [KkBTU/sffyr)| 135.0]

786,400)

Solar Re

Array Area [<f)
Array Area [acre)) 168.6|
Generation (kwh)| 72,105,810
Array Size (kW DC) 56,345

er b WUI [Gal/sfyr] 28 6]
Gal/Day| 47 832|input: wastewater Area [sf) 81,858
kWh/Dayl| 4,433]input: compressor power #Floors| 2
Pounds/Day| 17,57 3| output: dry solids used for soil amendments
Gal/Day] 268| output: ammonia fertilizer EUI (kBTU,/=ffyr)
Gal/Day| 4?,30]' output: reclaimed water WU [Gal/sffyr)

Area (sf)
Gal/Day| 208.54)input: liquid fertilizer
Gal/Day| 268|input: ammonia fertilizer

Pounds/Day| 17,573)input: dry solids used for soil amendments
Gal/Day| 47 ,301|input: reclaimed water
kWh,/Day| 1,254]input: Bio-Digester Generated Energy
Ibs/year| 0| cutput: fresh produce yield

=sized based on use outputs

_ =sized on Bio-Digester and Wastewater Processor outputs

=sized based on use needs

Area (=)

Sl Impervious Area ()|

Pervious Ares [sf)

EUI (kBTU/=/yr) 5.0
Area [sf) 775,750
#Floors| 4

Impervious Footprint Area (sf)| 775,750
Pervious Footprint Area [sf)| [s)
Footprint [sf) 193,938
LI (KBTU=Ffyr)] 0.0
WUI (Galfsfjyr) 0.0
Area [sf) 0|
#Floors| 0 [
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Campus Considerations

* Need to limit carbon emissions

* Maximize thermal efficiency for the campus g
e Efficiency needs suggest LTHW and CHW . mn
* Incorporate solar if feasible | ' {) LA

Central Plant Considerations

* Limited floor space used for energy service
* Supply power resiliency for the hospital
e Limit emissions from all fuel sources

(T T

Building Side Consideration (<
e Approximately 2.3 million GSF to serve

e Ability to interconnection building to district pipes
e Ability to serve loads with LTHW
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Expected Peak Energy Need

Available Loads (MMBTU/h)

70
57
e Load Service 60 MMBH
e 7.6 MW Peak Electric
e 3,800 ton Peak Chilling Load 50 3,300
e 57 MMBtu/hr Peak Heating Load ton
e Typical seasonal heating and cooling fluctuations 10
7.6
30

Heating Fluctuations Chilling Fluctuations

MW
Peak = = Avg Peak = = Avg
20
60 5000
50 & 4000 0
40 3000
= 2000
20

Chilling  Heating  Electric

Cooling (Ton

Heating (MMBTU/hr)
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Solar Considerations

p
e 220,000 sqgft of roof space

e ~1-1.5MW of total installed DC
capacity

|

g !;-i?m e

e Potential for another 500 kW in the
parking lot

" e Max 2MW of solar vs 7.5MW of peak
. load

e Capacity factor for Chicago — 15% or less l
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Fuel Cell Considerations

e Can operate using Natural Gas

e 400kW in a 30’ by 10’ package
e 11 containers for 5 MW

Units can be stacked to reduce overall footprint

e Each module needs airflow

Heat recovery available but temp limited to
140F for maximize useful heat recovery
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Supplemental Heating and Cooling

Heat Recovery Chillers Centrifugal Chillers Condensing Boilers

hh :
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Installed Capacity

Cooling
(tons)

5,000

4,000

3,000

2,000

1,000

B HRC M Chiller
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Heating
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Plant Layout Considerations
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Plant Layout Considerations

Ground Floor First Floor Third Floor Roof
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Qualitative Comparisons

Potential Advantages Technology Considered Potential Challenges

Green energy source Rooftop Solar Limited capacity can be installed
Potential for island operation Central Generation Addit. coordination and maintenance
HVAC energy savings Thermal Distribution Additional pipe network planning
Low emissions power source Fuel Cells High cost and footprint
Fuel use and carbon reduction Heat Recovery Chillers Needs coincident load
Efficiency gains in heating Low Temp Hot Water Can’t serve high temp user needs
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Questions?
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Thank You!

Brandon Curry Josh Greenfield
Power Generation Project Development  Director of High-Performance Design
E: Brandon.Curry@hdrinc.com E: Josh.Greenfield@hdrinc.com

P: (734) 332-6368 P: (312) 470-9544
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