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Introduction

In much of the world, i in is the Chilled Water TES Projects

driver of summer peak elecmclty demand In the developing world a steadily

places strain on already-

grids. Thls thread a large and growing threat

to the reliable delivery of electricity around the world, requiring capital-

intensive expansion of capacity and draining available investment resources.

Thermal energy storage (TES), in the form of ice or chilled water, may be one

of the few ly capable of mitigating this problem cost thermal energy storage
effectively and at scale. The installation of TES capacity allows a building to
meet its on-peak air conditioning load without interruption usmg electnclty
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off-peak and ing with il Figure 2: Cost scatter of recent U.S. TES projects show an estimated
In this way, TES has the potential to fundamentally alter consumption [ chilled water deployment cost of $32/kWh
dynamics and reduce impacts of air conditioning. This investigation presents - warm water
a simulation study of a large (46,000 m?) office building in four distinct - .
geographical contexts: Miami, Lisbon, Shanghai, and Mumbai. The refrigerant Reforence  U-factor Walls  U-factor Roof
optimization tool DER-CAM (Distril Energy C ty =y W/
Adoption Model) is applied to optimally size TES systems for each location.
Summer load profiles are investigated to assess the effectiveness and Meceee. airhandlers __________ A m | ngh ‘ 2 06 6 050

in ing peak icity demand. Additi annual energy to building load Efciency | Wumbs) - -
i are used to ine system cost ibility, payback periods s

e T ey o ey e Figure 1: Schematic of thermal energy storage system integrated with building Table 1: Thermal properties for building envelope by reference location
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TES Investment Decision-making:

Distributed Energy Resources Customer Adoption Model Building end-use Q’ Reference Miam on  Shangh: Mumba

load dat
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The results of this investigation have been produced using the Distributed = Ontimal DER o (yoars) 0
Energy Resources Customer Adoption Model (DER-CAM). Developed at ec "fa'?:" dg;: *g‘ ﬁc:p::i:ies
Berkeley Lab, DER-CAM is an optimization tool for informing decision-

making related to distributed energy resources (DER) deployment and DER technology DERCAM @omlmal DER

operations. DER-CAM utilized deterministic mix-integer linear programming data operations schedule

to generate cost or carbon optimal combinations of DER for site-specific Objectives:
conditions and requirements. DER-CAM takes as inputs historic end-use 5,.,,,,,,,5",,,,& Minimize total
load data, detailed energy tariff data, local weather as well as DER $

technology cost and performance data. Berkeley Lab has also developed a

public web-interface to DER-CAM, called WebOpt. Access to WebOpt can 09 Minimize CO,
be found here: http://microgrid.Ibl.gov/der-cam/how-access-der-cam emissions
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Figure 3: Diagram of major inputs, outputs and objectives in DER-CAM Relative A (%) -37.3% -30.1% -37.7% -36.3%

The Distributed Energy Resources Customer Adoption Model (DER-CAM) has been funded partly by the Office of Electricity Delivery and Energy Reliability, Distributed Energy Program of the U.S. Department of Energy under Contract No. DE-AC02-05CH11231.
DER-CAM has been designed at Lawrence Berkeley National Laboratory (LBNL) and is owned by the U.S. Department of Energy. © Lawrence Berkeley National Laboratory 2013





