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Human Thermal Comfort Theory

Human body heat balance
eguation

M-W-C-R-E=S {uum

}rsmmm(c) = o
|EEIEBR)
.
M: Metabolic Rate e 7 __smwsm
: _ — BEIA(E)
W: Mechanical Work
C: conviction
R: Radiation Figures of Human body heat balance

E: Evaporation, Water Vapor Diffusion, Respiration

When S=0, there is a heat balance between heat loss
and heat production.
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Background

Effect Factors

HENZREE (Air Temperature)  FH%HERE (Relative Humidity) “57i3% 2 (Air Velocity)
SFIERSTIRE (Mean Radiant Temperature) A f&i%5h & (Metabolic Rate)
NARHREEHBH  (Clothing Insulation)
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v' How do the thermal comfort
standards come

v What physical parameters are there to
evaluate thermal environments and
how to

v' What are the differences between air-
conditioning buildings and free-
running building?




Human response to dynamic
thermal environment

--Laboratory experiment




Climate chamber—Chongqing University
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Main Instruments
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Natural and Artificial Environments

Vital signs parameters
Metabolic parameters
Nervous system
Electrophysiological

testing.......

Body temperature

Blood pressure

Heart rate

Blood flow

Nerve conduction

Skin conductivity

Oxygen
concentration
Eccrine secretion
Skin temperature |
EEG
ECG
P300

Human physiological and
psychological experiments




SCV Response to Temperature
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Human physiological and psychological response to humidit
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Temperature Step-change Experiment
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Skin-Temp and TSV Prediction Model
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Evaluation of the effect of humidity on thermal sensation
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Evaluation of the effect of air velocity on thermal sensation
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Thermal Comfort Assessment in HVAC Building

th E R EFEIE N FRE GB/T50785-2012

Evaluation standard for indoor thermal environment in civil buildings
Reference to ISO 7730, ASHRAE 55
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Evaluation of the dynamic thermal

comfort
--Field Study




Field study of indoor thermal environment in civil building
Cooperation units and cities
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Measuring Methods and Instrument

> Instrument
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Survey Results
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Deviation between PMV and TSV
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Asymmetric reaction of human body to the hot and cold

Thermal Dissatistfaction
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Adaptive Theory and Model of Thermal Comfort
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Evaluation in free-running buildings--Calculating Method

Dynamic environment adaptive model ---aPMV
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Evaluation in free-running buildings--Graphic Method

The comfort zone In free-running buildings based on the 80%
and 90% upper and lower limits for acceptable temperatures
In different climate zone
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Evaluation in free-running buildings--Graphic Method

Free-running construction comfort zone&ASHRAE comfort zone

Apparent temperature (°C)
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