% 48 %5 9 FRRXFFHR Vol. 48 No. 9
2025 %9 A Journal of Chongqing University Sep. 2025

doi: 10.11835/j.issn.1000-582X.2025.09.007
S| A, XA, B, & BN S MRS T B AFE NRT R IEM 8 R0 5T [J]. & IR K222 1)k, 2025,
48(9): 66-75.

N A& WIRBE T &4 N Bl R PR 15 b 0F2

W&, & ERW,ETH

(TRXF ERIEFRE,E /K 400045)

2

BE.ZANERBXABRDANTARRE, Ya L FAN EHRAREE R, £%PMV
WAFE R TFRARE, BV %}Jé#inﬂ‘ii';]é]yfuaj—)ﬁj,§@}]xj-§jng%kéﬁﬁ;uﬁ Sk B E R A
FRRRETHLFARGR REFHEAAN LD YR iaic, BET TEEFARL IR
FERE oM THRAFHTHEAZARAR BT RAERBX T, LFARE 24N EMNEGAZHE
o 8 AT ) 8 AR SR A A B R R 4 A D FE AR AL T AR A B8 i A AR AR B
ORISR AN AT RO AKE S RIS R E A E S A 8 R A K
Pk, AREN AKREARRIFEZI R B3 G0 Fesk IR 25 A KB Wit &
I, KA RS B g B Ao 3 G A BRI, A R Fe e R AL TP AT E R E
WAEAD XM RAEL I, K Bdn 5 B 0935 AR A £ 00 BAB K. B b, 3 4 B Aok B M 35 AR T 2
BARNEAHEZRARRETZFARE RO T RHAT,

KRB AR TR FAREFE

FEDES:TUS3LG MRS A MEHS :1000-582X(2025)09-066-10

Research on the evaluation index of heat demand for the elderly in
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Abstract: The air supply mode of air conditioners creates a dynamic indoor thermal environment, which can
significantly affect the thermal comfort needs of elderly individuals. However, the traditional predicted mean vote
(PMV) index is designed for steady-state conditions and fails to consider the impact of spatial and temporal
fluctuations in thermal environments. This study investigates the thermal needs of the elderly in dynamic air-
conditioned environments and proposes evaluation metrics to quantify the effects of these fluctuations. Seven
elderly participants were recruited for a climate chamber experiment. Thermal environment parameters were
monitored at 24 points (across three heights and eight directions) surrounding the subjects under four typical air
supply modes of room air-conditioners in cooling conditions. The temporal and spatial characteristics of the

thermal environment were quantified using two proposed indicators: uniformity (defined as the difference in

Wo#s B #A :2024-12-18
EETHE - F R A8 2 BRI H (CXQT21004) .

Supported by Chongqing University Innovative Research Group Item(CXQT21004).
EEB N I E(1998—) , &, W5 A, 5 N IETE 5T, (E-mail) xiexin981211@163.com
WAEEE XL, B, 4087, 144 30, (E-mail) liumeng2033@126.com.



%9 W EFEADSEARRTEFARE LFNHBAFTA 67

environmental parameters between the chest and the back of the subjects) and fluctuation (defined as the average
variability of environmental parameters across the eight directions). Results showed significant uniformity and
fluctuation in the thermal environment surrounding the subjects. Thermal perception evaluation showed that
reduced environmental fluctuation and improved uniformity were associated with more neutral thermal and
draught sensations, thereby enhancing thermal comfort. Correlation analysis further confirmed a significant
relationship between thermal perception and the proposed uniformity and fluctuation indicators. These findings
suggest that the uniformity and fluctuation indexes can be used as effective evaluation metrics for assessing the
heat demand and thermal comfort of elderly individuals in dynamic indoor air-conditioned environments.

Keywords: dynamic environment; air conditioning; elderly; thermal comfort
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Fig. 1 Layout of the climate chamber
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Table 1 Data of the subjects

G b 5 /m 1R /kg BMI/(kg-m™)

66.6£1.2 1.62+0.57 60.1+£10.0 22.742.7
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Table 3 Test parameters and instruments
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Table 4 Uniformity values of temperature and wind speed for each operating condition

TR 1R /°C K/ (m-s™)

ik -1.2~-0.6 0.14~0.25
ANHEHIR -0.2~0.2 -0.02~0.02

FM -0.9~-0.6 0.09~0.15

Jo Ak -0.2~0.0 -0.01~0.03
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Fig. 4 Average values of temperature and wind speed in each direction for each operating condition
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Table 5 Fluctuation values of temperature and wind speed for each operating condition %
T4 IR D S8 AU 3 Sl {8
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Fig.5 Fluctuation values of temperature and wind speed in each direction for each operating condition
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Fig. 6 Thermal perception in the elderly
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Fig.7 Correlation analysis
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