
Thermal Energy Storage 
- Benefits of these Big Batteries

http://gulfcoastcleanenergy.org/Default.aspx


HELLOé



TES WITH CHW COOLING SYSTEMS

TES provides daily dispatch-able electrons 



Energy is stored in the form of chilled 

water or ice, for use in cooling (or 

heating) at some future time.

THERMAL ENERGY STORAGE



COMMERCIAL / INDUSTRIAL

TES SYSTEMS

ÅIce Storage
ïStores energy in an ice 

phase.

ïRelatively small footprint, 
ideal for urban 
applications

ÅStratified Chilled Water
ïStores energy in the 

chilled water phase. 

ïEconomical in larger 
applications (>2,500 ton-
hrs.)

BIG ñrechargeable batteriesò for use each day



CHILLED WATER TES CONCEPT



CHILLED WATER TES CONCEPT



CHILLED WATER TES CONCEPT



Load Profile with TESLoad Profile without TES

SHIFTING THE COOLING LOAD

é and reduces energy usage based on cooler nighttime conditions.

ÅPermanent Electric Demand Reduction



U.S. ELECTRIC GRID



LEAST EFFICIENT



WIND  FARM



TES ADDRESSES POWER 

CHALLENGES
Å Peak Power Requirements will Increase ïTES lowers peak power for 

the grid

Å Additional Transmission ïTES 

reduces this requirement by 

allowing low usage at night to 

increase, and daytime power to 

decrease

Å Variable Electric Power Costs ï

TES reduces the need for less 

efficient peaker plants to operate. 

Å Increasing Intermittent Renewable Power ïTES enables renewable 
power sources to be utilized more effectively. 



ÅEnergy Cost Savings ïtake advantage of utility rates and 
rebates
ïEnergy Savings ï5% to 10% operating chiller plant or refrigeration 

equipment at nighttime.

ïElectric Demand Reduction ï10% to 40% permanent peak load 
reduction of the chiller plant

ÅAdditional Capacity ïutilize the TES system for additional peak 
capacity instead of adding chillers

Å Redundancy for chilled water system ïreservoir available for 
back-up during downtime.

ÅReservoir for dual applications ïfire protection, condenser 
water make-up, other. 

WHAT ARE THE BENEFITS OF TES FOR 

THE OWNER?



Private Industry & Data Centers

Government & Municipalities NG Electric Power Plants

Chilled Water TES Applications

College Campuses



CHILLED WATER TES PROJECTS

ÅSupply-side TES Example

ïApplication: Turbine Inlet Cooling (TIC)

ïLocation: Jacksboro, TX  - NG Power Plant

ÅDemand-side TES Example

ïApplication: District Cooling 

ïLocation: Orlando, FL ïCollege Campus 



Performance of 

NG power plant  

goes down as 

outside air temp 

goes up

SUPPLY SIDE TES APPLICATION
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TURBINE INLET COOLING FOR

NG POWER PLANT

Turbine inlet cooling improves NG power plant performance.

http://www.tas.com/assets/files/Inlet Chilling adds Intermediate Base and Peak Capacity 04-07(1).pdf


JACKSBORO, TX ïNG POWER PLANT

ÅScope of Work:

ïNew 6.0 MG TES tank

ïNew 14,524-ton modular CHW 

plant & cooling coils by TAS

ÅProject Performance:

ïReduced inlet combustion air 
temp to 50°F on a peak day

ïIncreased power generation 

capacity by a net 110.2 MW 



ORLANDO, FL ïUCF

Demand Side TES Application

ÅProject Objectives:

ïIncrease chilled water 

cooling capacity to keep 

pace with enrollment

ïMinimize energy costs 

associated with cooling

ïTake advantage of utility 

company incentives for 

off-peak energy use



ORLANDO, FL ïUCF

TES Project

ÅScope of Work:

ïNew 3.0 MG TES Tank

ïNew CHW pumps, 

piping and controls

ïChilled water control 

strategy that takes 

advantage of off-peak 

electric rates


