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AWE Cooling Technology Study: Origin

« AWE Water Efficiency Research
Committee

* Members identified needs:

= Cooling towers poorly understood

= Difficult to design effective water utility
efficiency programs

= Hard to connect with the right people

= Number of cooling towers, locations, and
water use often unknown

» |dentify water savings potential — savings
potential may be large, but difficult to quantify
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Project Goals and Team

. Develop best practices for identifying Research Team
water-cooled facilities in urban areas. = Pacific Northwest National

. Develop best practices for estimating water Laboratory
demands for cooling.

. Determine the conservation potential for Project Managers and Advisors
various improvements to traditional = Bill Christiansen - Alliance for
cooling technologies such as cooling towers. Water Efficiency

. Determine the conservation potential of = Maureen Erbeznik &
alternative cooling technologies. Associates

. Develop practical guides, incorporating * Project Advisory Committee
study results, to increase the effectiveness v'Funders
of cooling WUE incentive and outreach v'H.W. Hoffman & Associates

programs.




Project Partners

. Metropolitan Water District of Southern California, sa San %
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. Southern Nevada Water Authority, United States y
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. City of Guelph, Canada N
. Denver Water, United States a TUCSON
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What is a Cooling Tower?
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Important Terms:
Consumptive Water Use: Water evaporated through cooling tower, which is water is “lost” to the atmosphere.

Non-consumptive Water Use: Briny water sent down the drain, called blowdown water, is considered water that is
“not consumed” by the atmosphere and is returned to the environment in liquid state near where it was collected.

Cycles of Concentration: Ratio of the concentration of dissolved solids in the blowdown water compared to the
make-up water.




Initial Data Collection and Analysis

Large and tall buildings tend to

« Commercial Buildings Energy Consumption Survey _
(CBECS) 2012 have water-cooled chillers

* Provides data on energy-related building characteristics I
; Percent of each SyzelHeight Bin with
and energy use data for the stock of U.S. commercial Water-Cooled Chille}s (Cooling Towers)
buildings

= Developed correlations regarding building use types and > N

physical characteristics that are statistically likely to use
cooling towers 1114 65%  29%  60%

 New York State Department of Health

. . g . . . 4 x - - - .

= Detailed listing of cooling towers registered in the State gl SO
of New York s

* Provided correlations between population density and g se 6% 15% LI
cooling tower installations (including data on cooling “
tower numbers and overall cooling tower capacity) e | » . o o -

 U.S. Census Bureau

* Provided county-level information on various 2 | 22 2% 7 7 18
commercial and industrial activities

» Used to correlate occurrence of cooling towers and <0000 | 55000 | Saooo | oot | 2onoo | >200.000

cooling water use with various databases Square Footage




Resources and Tools

Best Practices for Identifying Cooling Towers in Urban Areas
» Guidebook: Steps and methods for building a cooling tower
iInventory
» Excel-Based Tool — Cooling Tower Estimating Model (CTEM)

Best Practices Guide and CTEM are designed to help
water utilities and other interested entities identify
cooling towers in urban areas and estimate cooling
loads and water use.



CTEM Base Feature Inputs

Alliance Cooling Tower Estimating Model 7

D . Water

Efficiency Version 0.1 (Beta) Pacific Northwest
A o v ey
: Select Country: United States | ! “ |
: Select State: ~ (California
: Select County: Santa Barbara
: Population in County (2018): 446,527
: Enter Population Served: 93,000 Warm-Humid

below white line
(This input will scale the results to the service population)

i IECC Climate Zone: 3C
All of Alaska is in Zone 7 except for 1
1 DS the following boroughs in Zone 8:
Select Water Quality Measurement Type: Bethel, Northwest Arctic, Dellingham,
i (ppm) Southeast Fairbanks, Fairbanks N. Star, Zone 1includes Hawaii,
i (TDS of Conductivity) Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and
I Enter Water Quality: 631 North Slope the Virgin Islands




CTEM Base Feature Results

Alliance
D Water
Efficiency

CTEM Results

Cooling Tower Estimating Model 7

Pacific Northwest

Version 0.1 (Beta)

11 31 42
95 75 170
29,053 24,469 53,522
42,677,550 35,943,404 78,620,954
73,491 61,895 135,386
53,363 44,943 98,306

Final Results

Baseline 2.4

Potential 3.4
kgal/year (baseline) 98,306
kgal/year (potential) 56,952
kgal/year 41,354

% Savings 42%




Large-Scale Facilities

CTEM Base Feature Inventory + Airports

» College/Universities

_ i , : - Data centers
Output: Large-scale facilities that are likely have cooling towers, located . District chilled water

within the county of the service territory plants
» Hospitals

» Tool allows to finetune results to eliminate or confirm facilities - Microchip

fabrication
@» Alliance Cooling Tower Estimating Model * US research labs
Efficiency Version 0.1 (Beta) O OII reflners

* » Petrochemical
Confirm for each building: plants
‘ Export Invento :
| P & » Thermoelectric
Located in Has a cooling power plantS
Service Territory? tower?
Yes No Yes No Facility Type Facility Name Address City State Zip Code County
Airport Santa Barbara Municipal Airport 500 James Fowler Rd Santa Barbara CA 93117 Santa Barbara
College/University Fielding Graduate University Santa Barbara CA Santa Barbara
College/University Santa Barbara City College Santa Barbara CA Santa Barbara
College/University USivessity of Califorsia-Sama Santa Barbara CA Santa Barbara
Barbara
College/University Allan Hancock College Santa Maria CA Santa Barbara
Data Center Telecom 5383 Hollister Ave Santa Barbara CA 93111 Santa Barbara
Data Center Level 3 Communications 122 Helena Ave Santa Barbara CA 892101 Santa Barbara
Impulse Advanced
Data Center L 104 West Anapamu Street Santa Barbara CA 93101 Santa Barbara
Communications
Hospital Goleta Valley Cottage Hospital 351 South Patterson Avenue Santa Barbara CA 93160 Santa Barbara
/ Hospital Lompoc Valley Medical Center 1515 East Ocean Avenue Lompoc CA 93436 Santa Barbara
v Hospital Marian Medical Center 1400 E. Church Street Santa Maria CA 93456 Santa Barbara




Commercial Buildings

» Education (K-12)
e Health care

CTEM Full Detail Inventory Feature

: _ : : : : tpatient
« Input: Commercial building data (real property data from construction permits, city planning . I?IL:atZ? ok
documents/databases) » Laboratory
« Output: Predicted locations that have water-cooled chillers in commercial building types * Mu!g-famy
resiaentia
* Tool allows to finetune results - Nursing homes
« Office

* Public assembly
* Retail
» Other

Cooling Tower Estimating Model

Alliance
Water
Efficiency

Confirm the building has a Cooling Tower

<5

Version 0.1 (Beta)

Step 1: Enter Real Property data Inference Verification
Step 2: Verify tool inferences

Step 3: Export dataset to final inventory

Export Inventory

Enter Real Property Data

User-Verification  |nclude in Final

Building Type Bldg. D # Bldg. Name Street Address City State ZIP Square Footage # of Floors CTEM Inference Yes No Inventory?
Hotel D123 | Won Beachfront e s ¢ cobrilo Bivd.  |SantaBarbara |CA 93103 (40000 |3
Resort No v [ [No
Health Care ID124 Clinic 4151 Foothill Rd Santa Barbara |CA 93110 100,000 6 Yes v Yes




Verify the Existence of Cooling Towers

« Satellite imagery (e.g.,
Google Earth) can be
used as a starting place

to locate cooling towers
identified by CTEM

« Cooling towers may not
be on the roof

« Cooling towers can be
behind buildings or even
iInside buildings




Progress and Timeline

» Currently completing Task 3
* Project completion targeted for the second half of 2020
* Funders and PAC members gain early access to tools and

resources
Data |dentifying Water Estimating Conservation Alternative Final Guides &
Collection Cooled Facilities  Cooling Demands Potential Technologies Report Outreach

Complete Complete Nearing Not initiated Initiated Not initiated Not initiated
completion
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« Back up slides




Cooling Load Determination

Building Climate Data

Energy e © oy ®
Models

Real Property Results

Real Property Building Data Entry Module

i e Hourly load data of

modules Facity Types tad for Setals)

The user parforms 20635 (Note 0 USEr MUSE 2aricem S0ma adpsimant of

- L
mmammm»mm-mm ) tmuun-uurns zaen ortored mumaasnm Macrs bation. The model Wit automatcaty selact
butan vanous Hcaty . office bulkangs of 200,000 3quare Wat and >3 500rs). BulbBings hat are
I Ogtona nput y ane e !Mmnomw-womml«mnsnﬁxnuim(xluummunlcmva
T

Warm-Humid
below white line

Registry proge G terLs
[ e

Thy 033 Calcutabon modales wittin he modal for water
The mosels mmu«mmmmmo‘»n!muuﬂnumuu o4 can be modited by he user. |rauumo\- the maodel misht seled a large ofice buikang,

R e e cooling towers, simulated in

All of Alaska is in Zone 7 except for

gD ¥ Bidg Name Stroet Address Cry Siate | 2P Bubaing Trpe Square Footage | Wolfloors | Year Bl | u u the following boroughs in Zone 8:
UserDeaned | User-Deted Selnd Fom 0ro0-2owe 131 ) 3
= various climate zones ot s
User-OeAned | UserOttned Seled iom drop-down 45t 1 Southeast Fairbanks, Fairbanks N. Star, Zone lincludes Hawai,
DeAnad | User-Defned Seied Fom arop-gown 15t Wade Hampton, Nome, Yukon-Koyukuk, Guam, Puerto Rico, and Center
serDeaned | UserDefned Seied Fom drop-down ist |
UierDebned | User-Dined Selnct Rom Grop-cown s | North Slope the Virgin Islands
UserDeAned | UserDefned ‘Seled om arop-cown 15t |
UserDeansd | User-Ortned Select Fom dron-down b5 |
UserDeansd | UserDefned Seledt Wom drop cown 15t
UserOeaned | User-Dtfned Seled Fom 0rop-cowe 13 |
UsorDeaned | Usw-Difned Seled kom dlos-Sown kst 1
UserDeAntd | UserDetned Seled Fom drop cown 15t
User-Detned | User-Dafned Select Bom arop-Sown 151 |
UserDeAned | UserDefned ‘Seled bom drop-down ist
UserDeinee | Usee-Dttned Selec o Orop-2own bt
UserDeaned | User-Datned Seled Wom arop- cown kst
UserDedned | UserDefned Seled Fom 0o dowe 15t |
Uier-Deamea | UserDetned Sel0ct B dr0p-cown 151 )
eled hom drop-down 45t )|
Seiec Hom 0rop-Sown 191 |
UserDeaned | UserDefned Seled Fom aropdown bst

Cooling Load and Cooling
Tower Usage Calculations




