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HVAC Heating, Ventilation, and Air Conditioning
PCM Phase Change Material
CTE Coefficient of Thermal Expansion
CFD Computational Fluid Dynamics
ANSI American National Standards Institute
PMV Predicted Mean Vote
PPD Predicted Percentage of Dissatisfied
Clo Clothing Insulation
Met Metabolic Rate
T™MY Typical Meteorological Year
WMO World Meteorological Organization
COP Coefficient of Performance
Kwh Kilowatt-hour
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Anmal Building Utility Performance Summary --- End Uses By Subcategory -- Cooling -- Stacked Bar
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Equipment Sutnmary --- Central Plant -- Nominal Capactty [W] -- Side-by-side Bar
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354 | 241 | 356 | 243 | 353 244 354 | 242 | 36.1 23.6 9
351 | 244 | 352 | 246 | 350 24.7 350 | 246 | 357 23.9 10
348 | 247 | 350 | 249 | 347 24.9 347 | 249 | 355 24.2 11
345 | 249 | 346 | 251 | 343 25.2 344 | 251 | 352 244 12
340 | 252 | 341 | 254 | 338 25,5 338 | 254 | 347 24.6 13
336 | 253 | 337 | 255 | 334 25.6 334 | 256 | 343 248 14
334 | 252 | 335 | 254 | 332 25.6 332 | 255 | 342 24.7 15
336 | 247 | 337 | 249 | 335 25.0 335 | 250 | 341 245 16
333 | 245 | 334 | 247 | 331 25.0 331 | 249 | 341 24.3 17
319 | 234 | 321 | 236 | 317 23.8 318 | 237 | 3238 23.1 18
298 | 233 | 300 | 235 | 297 23.7 29.7 | 236 | 30.6 23.1 19
290 | 234 | 292 | 236 | 289 23.9 289 | 238 | 298 23.2 20
29.1 | 234 | 292 | 236 | 289 23.8 29.0 | 237 | 297 23.2 21
294 | 233 | 295 | 235 | 292 23.7 29.3 | 236 | 30.0 23.1 22
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thermal comfort Improvement of a building by reducing the internal air Temperature
oscillation using the Phase Change Materials(PCM)

Abstract

This research studies the effects of using phase change materials to improve the thermal comfort
and to decrease hours of discomfort in a sample building in Tehran. Using phase change
materials leads to thermal comfort improvement and less energy consumption. In this research,
4 (Bio Pcm 21C-23C-25C-27C) eco-friendly phase change materials that have the same
enthalpy have been studied which have been placed as separate layers between wall layers. A
sample 4-storey building with overall floor area of 2280 m2 (each storey has floor area of 570
mz2) is studied. EnergyPlus building energy simulation program is employed for dynamic heat
simulation of this building.

The results of this study show that using phase change materials decreases the hours of
discomfort. Both heating and cooling energy conservation results are presented. The maximum
heating energy saving is estimated to be 21.67%, the hours of comfort is increased up to 180
hours, but the results for cooling energy saving are not promising. Finally, the economic
analysis for employing such system is performed considering the energy cost in Tehran.

Key Words: Phase change material, thermal comfort, EnergyPlus
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