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Experimental Eesearch on the Effect of Indoor Air Velocity on Learning Efficiency in Summer
Jiang Jing Sun Yiming Qin Shilei Liu Fei
( School of Urban Planning and Municipal Engineering, Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract] At present, most indoor environmental design standards are oriented towards residential buildings, and research on
teaching buildings is relatively rare. Moreover, indoor environmental design is mainly based on personnel comfort, with little
consideration given to personnel work and learning efficiency. As the main learning place for young students, the quality of the
classroom's internal environment is closely related to their physical and mental health and learning efficiency. Therefore, this article
takes middle school students as the research object and adopts a combination of subjective questionnaire surveys and learning
efficiency testing experiments. Based on previous research, it explores the subjective evaluation of indoor environment and changes
in learning efficiency of students under different wind speeds (Om/s, 0.4m/s, 0.8m/s, 1.2m/s) in an environment with a comfortable
temperature of 24°C and a CO> concentration of 600ppm in summer classrooms. The results show that the recommended wind
speed in the summer classroom is 0.4m/s. At this wind speed, it has the highest accuracy, shortest reaction time, and highest
learning efficiency, while the evaluation of wind speed and satisfaction with wind speed are also within a good range. The degree of
impact of different wind speeds on learning efficiency testing projects mainly depends on the type of task.
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Table 1 Measured environmental parameters
S AN GE R AR COWRE ~FE%R
TH (m/s) (QeD) (%) (ppm)  HSE (C)
Om/s 0.01£0.02 26.1+0.2 45.5+1.8 625+102 25.9+0.1
0.4m/s 0.40+0.01 26.1+0.2 45.3%1.6 650+110 25.9+0.1
0.8m/s 0.79+0.02 26.0+0.1 45.6+1.8 596+95 25.8+0.2
1.2m/s 1.21+0.01 25.9+0.2 45.2+1.5 610+120 25.9+0.1
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Table 2 The effect of different wind speeds on the health and comfort of experimental subjects

RS RERLEEE Om/s 0.4m/s 0.8m/s 1.2m/s P ES
S 0.13+0.33 0.13+0.33 0.13+0.33 0.38+0.60 0.34 0.27
HF . Rz 0.06+0.24 0.06+0.24 0.06:+0.24 0.38+0.48 0.11 0.36
IRl A 0.00:£0.00 0.00:£0.00 0.00:£0.00 0.00:£0.00 — —_
FEkF o 0.13+0.33 0.06+0.24 0.06+0.24 0.13+0.33 0.87 0.12
A R e 0.19+0.39 0.19+0.39 0.19+0.39 0.06+0.24 0.72 0.17

P AP 0.19+0.39 0.19+0.39 0.19+0.39 0.25+0.43 0.96 0.08
e S VAR 0.13+0.33 0.13+0.33 0.13+0.33 0.19+0.39 0.93 0.10
AL HVER ) 0.19+0.39 0.25+0.43 0.25+0.43 0.44+0.61 0.48 0.23
IR s SR8 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 — o
it ST 0.06+0.24 0.13+0.33 0.13+0.33 0.44+0.61 0.09 0.38
By 0.00+0.00 0.06:+0.24 0.06:0.24 0.38+0.70 0.12 0.35
A RIAR 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 — o
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Table 3 Learning efficiency test project results (mean * standard deviation)

M) M H izt Om/s 0.4m/s 0.8m/s 1.2m/s P ES
AC 0.9420.11 0.94£0.11 0.94+0.11 0.91£0.12 0.83 0.14

R RT 56+5.95 55+4.15 58+7.91 60+8.54 021 031

RP 1.16£0.17 1.19+0.19 1.13+0.18 1.05+0.16 0.18 0.32

AC 0.98+0.06 0.98+0.06 0.98+0.06 0.97+0.08 0.89 0.1

L2E V| ER¥EJIHE RT 108+5.66 106.31+7.87 110.00+7.83 112.00£6.00  0.14 0.34
RP 1.1120.09 1.13+0.10 1.09+0.11 1.05+0.11 023  0.30

AC 1.00£0.00 1.00£0.00 1.00£0.00 1.00+£0.00 1 0.00

LGN RT 5.63+0.99 5.38+0.86 5.38+0.11 5.38+1.17 0.88 0.12

RP 0.98+0.17 1.02+0.17 1.04+0.22 1.04+0.23 081 0.14

AC 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00 1 0.00

F R R RT 13.13£1.76 12.63+2.15 14.19+3.15 14.81+4.64 022 031

RP 1.150.16 1.21+0.19 1.09+0.20 1.09+£0.29 037 026

AC 0.89+0.13 0.89:£0.12 0.86+0.12 0.86+0.12 0.88 0.12

FARE T 2 [A) S or RT 16.38+2.37 15.00+3.92 17.25+4.71 17.81+4.98 027 029
RP 1.1240.23 1.3240.42 1.10+0.30 1.07+0.32 0.16 034

AC 0.97+0.08 0.98+0.06 0.97+0.08 0.95+0.10 078 0.15

SRR RT 39.31+7.19 38.88+5.34 41.25+7.18 41.63+6.54 0.59 0.20

RP 1.12+0.22 1.13+0.16 1.07+0.24 1.02£0.16 0.44 024

AC 0.95+0.10 0.97+0.08 0.95+0.10 0.94+0.11 0.85 0.13

iz RT 77.38+7.38 76.38+8.29 78.31+10.37 81.00+5.84 045 024

RP 1.10£0.18 1.13+0.11 1.09+0.17 1.03£0.15 036 026

AC 0.97+0.08 0.97+0.08 0.97+0.08 0.95+0.10 0.95 0.09

BRI Jit& T RT 48.38+3.69 48.06+£2.22 48.88+3.06 49.38+3.20 0.67 0.18
RP 1.060.14 1.0620.11 1.04+0.09 1.02+0.12 0.70  0.17

AC 0.28+0.29 0.300.28 0.27+0.27 0.28+0.28 0.99 0.04

M5 RT 286.06+33.01 283.31+16.80 290.50+27.26 292.13420.92  0.76  0.15

RP 1.11£1.06 1.39+1.49 1.12£1.12 1.44+1.87 0.88 0.12
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Table 3 Learning efficiency test project results (mean * standard deviation)

b3l T H izt Om/s 0.4m/s 0.8m/s 1.2m/s P ES

AC 0.86+0.18 0.86+0.18 0.86+0.20 0..81+0.24 0.89 0.1

RS INR RT 102.50+27.65 100.19+17.39 106.00+16.14 112.13+26.47  0.50  0.22

RP 1.27+0.36 1.27+0.33 1.18+0.30 1.14+0.55 0.77 0.15

AC 0.72+0.23 0.72+0.23 0.68+0.23 0.68+0.23 0.96 0.08

pLE LSS IR i 2 RT 77.50+19.61 75.31+14.03 81.31426.03 87.38+19.88 0.39 025

RP 1.27+0.56 1.24+0.46 1.25+0.68 1.04+0.39 0.61 0.19

AC 0.36+0.20 0.38+0.20 0.31+0.19 0.30+0.20 081 0.14

E SCH RT 61.38+12.59 60.06+11.52 63.00+14.63 65.06£13.04  0.74 0.16

RP 1.42+1.05 1.130.18 1.07+0.69 1.07+0.84 053 022
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