Passive Energy Storage

Abstract:

Phase change material (PCM) in a thermal zone can
passively reqgulate the space temperature to improve
thermal comfort and reduce heating & cooling energy.

This session will demonstrate how laboratory-validated
performance has been replicated with Title 24
Compliance Software.
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Three Types of Energy Storage

Electric Thermal The Building
Battery Energy itself:
Storage Storage Thermal Mass
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Thermal Mass: Heat Balance Method

1) All surfaces in 3D model
2) Radiant heat, with convective time delay
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Model Geometry Data Hierarchy

« Zone
 Room(s)
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Surfaces
1) Glazing
2) Holes

3) Doors
4) Other opaque sub-surfaces

Performance:  ASHRAE h

U-value:  0.1815  Btu/h-ft2-°F

Total Rvalue: 46600 fte+h-oF/Btu

Thickness:  6.00" in

Mass: 9.2963 Ib/fe2

Surfaces  Functional Settings Regulations RadiancelES Thermal Bridging

Thermal bridging coefficient (y-value) (Btu/h-ft2°F):

Clear-field / repeating transmittances:

Use continuous layers if
ties/fasteners have negligible effect

Otherwise use composite layers for
framing, studs etc.

Random (area, linear, point)
transmittances:

Use drawn thermal bridges

0.0000 Apply default

Thermal mass Cm:  0.5096 Btu/ft2-F

Very lightweight

Linear non-repeating transmittances:
ASHRAE RP 1365 (int. basis)

psi
Internal Wall | 0.0200
Corners | oosz
Intermediate Floor 0.2497
Ground floor | o000

Defaults
12(R5)
8
6

Default

» Ceiling Tiles

— Radiant Panels

— Thermal Bridges




New Ceiling Tile by AWI A

 +160 years, +3,600 employees, +20 Facilities Armstrong’

* Leader in the design and manufacture of
ceiling and wall system solutions
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PCM Ceiling Tile - Ultima Templok®

PCM passively regulates
the room temperature
by releasing/absorbing
sufficient energy at
phase transition.
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Lab Validation

* AWI Test Chamber calibrated with APACHE sim engine
« PCM Temperature, PCM State, PCM Specific Heat Capacity
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PCM Model Results

500,000 ft? Office,

Los Angeles, 90% Tile
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Lessons Learned from PCM Model

Individual Tiles are unnecessary;
« Use ZTiles (at B) = (C)
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Lessons Learned from PCM Model

Hourly Metric and Variables;
« CO2, Source, LSC/TDV
* To boost the PCM strategy:
1. Ramped profiles
2. Night purge

Operative Temp
=> Thermal Comfort
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Title 24: PCM Ceilling Tile Layer

2022/2025 ACM Reference Manual:
* Nothing regulated for Ceilings

INONRESIDENTIAL AND

MULTIFAMILY ALTERNATIVE

>3 Bulding Envelope Data 103 5.5.10 Heat Transfer between Thermal zones © REFERENCE MANUAL
LT T8 R =Yg - 103
5.5.2  Construction ASSEMDBIIES .......ccccveruueereeieieieececeee e e e e e e e esee e e e eennaeeeas 105 PARTITION NAME PRIy STANDARDS "
5.5.3 ROOFS ..ttt e 107 App//cab///ty,' All partitions, optional. BN o VATION
5.5.4  EXtEriOr WallS....cc.eeeeieieeeieesiee et ettt ne e 112
6,55 EXECNOF FIOOS oo 118 Definition: A unique name or code that relates the partition to the construction documents.
5.5.6 DOOTS ...iiiiiiieieeeit et te ettt et st e e n e e e s s e e e e e nneeeean 122 Units: Text: unique.
5.5.7  FeNeSration......coooeeiiiiiiiee e
558 Below-Grade Walls Input Restrictions: The text should provide a key to the construction documents.
5.5.9 Slab Floors in Contact With Ground..........ccccuveriureeneesnieeesiee e ee e 138 Standard Des/gn.' Not applicable.
5.5.10 Heat Transfer between Thermal Zones .........cccceeeeeevieeeniieeeieesiieeeneens 141
5511  Simplified Geometry SImUIZHON OPHON -.....eevvereerresseceeeereeeres s 143 Standard Design: Existing Buildings: Not applicable.

« PCM tile is within the same Thermal Zone
* 1Zone: (1 Space + 1 Ceiling Plenum)
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Passive Energy Storage
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