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Experimental research on the effect of indoor air velocity on

learning efficiency in summer
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Abstract: The quality of the classroom environment is closely related to students’ physical and mental health and
learning efficiency. Based on the previous research, This paper aims to explore the relationship between the change
of indoor wind speed in summer and the learning efficiency of middle school students on the premise of ensuring
other comfortable environmental parameters. This paper adopts the method of combining questionnaire research and
experimental test of learning efficiency. Four groups of wind speeds (0, 0.4, 0.8 and 1.2 m/s) are set in the
laboratory to record the test task accuracy and reaction time of subjects under various working conditions, and then
analyze the influence of wind speed on subjects’ learning efficiency under different working conditions. The results
show that; (1) Within the wind speed of 0-0. 4 m/s, the health and comfort degree of the subjects remained the
highest and basically unchanged. After the wind speed was greater than 0.4 m/s, the health and comfort degree of
the subjects decreased rapidly with the increase of the wind speed; (2) Within the wind speed of 0-1. 2 m/s, the
accuracy and learning efficiency first increased and then decreased, and the reaction time first decreased and then
increased. The peak values of the three appeared at the wind speed of 0. 4 m/s; (3) The recommended value of the
best wind speed in the classroom in summer is 0. 4 m/s.
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Tab. 1 Basic information of subjects(mean value +

standard deviation)
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Tab. 2 Instruments used in the experiment
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Tab. 3 Test results of experimental environment parameters(mean value £ standard deviation)

LI TH  FAKE/(m-s ") 22 im B/ °C HHR L EE / V6 CO. ¥ ¥ /ppm - 5 4 S i B2 /°C
0 m/s 0.01+0. 02 26.2+0. 3 45.8+1.6 12454112 25.9+0. 1
0.4 m/s 0.40+0. 03 26.1+0.3 45.2+1. 4 11944095 25.8+0.2
0.8 m/s 0.79+0. 05 26.0+0. 2 45.7+1.5 11724118 25.9+0. 1
1.2 m/s 1.18+0.07 26.1+0.3 45.0+1. 4 12004129 26.0+0. 1
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Tab. 4 Effects of different indoor wind speeds on subjects’ feeling of health and comfort(mean value * standard deviation)

B ASZESE 0 m/s 0.4 m/s 0.8 m/s 1.2 m/s P ES

S 0.1340.33 0.1940. 39 0.2540.43 0.4440.70 0.33 0.27

OF . B2 0.0640. 24 0.0640. 24 0.1940. 39 0.3840. 60 0.11 0. 36

P 1% ] X 0.0640. 24 0.0640. 24 0.06+0. 24 0.1340. 33 0. 89 0.11

R+ . ¥ 0.1340. 33 0.060. 24 0.1340.33 0.19740. 39 0.78 0.15

HE B 0.1940. 39 0.1940. 39 0.1340.33 0.0640. 24 0.72 0.17

TErEFT R 0.25%+0.43 0.1940. 39 0.25%+0.43 0.31%£0. 46 0. 89 0.11

HWEBR N T 0.19%£0. 39 0.1940. 39 0.25%+0.43 0.31%£0.58 0. 86 0.13

MELLEE R RS S 0.1940. 39 0.2540. 43 0.3840.48 0.4440.61 0.48 0.23

i &k 0.06=£0. 24 0.13%0. 33 0.25%£0.43 0.44+0.61 0.09 0.38

87k 0. 00=£0. 00 0.06=£0. 24 0.19%£0.53 0.31%£0.68 0. 24 0.30
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Tab. 5 Learning efficiency test results(mean value & standard deviation)

W 2 51 WA H g 0 m/s 0.4 m/s 0.8 m/s 1.2 m/s P ES
AC 0.9440.11 0.9240.12  0.9140.12 0.884+0.18 0. 62 0.19

St RT/s 59+6.17 57+7.69 61+8. 54 63+6. 74 0.15 0. 34

RP 1.1140. 16 1.1340. 16 1.0440.18  0.96240.19 0. 04 0.43

AC 0.9740.08 0.9840.06  0.97+0.08  0.9540. 10 0.78 0.15

LES B ORI I A% RT/s 111438. 60 10946. 25 11348.04 11748.07 0. 04 0. 42
RP 1.0740.13 1.1040. 09 1. 04240. 09 0.9940. 10 0.05 0. 42

AC 0.9840.06 1. 0040. 00 1.0040.00  0.98740.06 0.58 0. 20

eSS RT/s 6+1.07 5+0.83 54+1.17 541.05 0.27 0. 29

RP 0.9340.16 1.0840. 16 1.04740. 24 1.0140.17 0.16 0. 33

AC 0.9840.06 0.9740.12  0.98%0.06 0.984+0.06 0.93 0. 09

R 2 RT/s 1443. 20 144+1.54 15+4. 10 163, 62 0. 50 0. 22

RP 1.08+0. 29 1. 0540. 20 1.0440.30  0.9940.24 0. 84 0.13

AC 0.86+0.12 0.8840.13  0.86%£0.12 0.8440.12 0.92 0.10

TN RE N 25 8] L RT/s 18£5.02 17+4. 39 1844. 06 1944. 09 0.61 0. 20
RP 1.1040. 38 1.1840. 37 1.0340.30  0.9840.25 0. 40 0.25

AC 0.9740.08 0.9740.08  0.95+0.10  0.9540. 10 0.93 0.10

SEAR I RT/s 4246. 25 4045. 26 4246.99 43+6.78 0.72 0.17

RP 1.0440. 16 1.0740.13 1.0340. 22 1.0140.21 0. 80 0.15

AC 0.9440.11 0.9540.10  0.9440.11 0.9440.11 0. 97 0. 07

SRV =E ] RT/s 80411. 38 78+8.03 82410. 47 8549. 54 0.27 0.29

RP 1.0540. 17 1.0940. 17 1.0340.18  0.9940.15 0. 36 0. 26

AC 0.9540.10 0.9740.08  0.9540.10  0.9540. 10 0. 96 0.08

BRARICAZ FIAGIE T RT/s 4943. 41 4943. 89 50+3. 22 5142.79 0.33 0. 27
RP 1.0240. 11 1. 0540. 10 1.0140.13 0.994+0.11 0.49 0.23

AC 0.20740. 20 0.2840.29  0.31%0.30  0.2540.28 0.72 0.17

WL 2] RT/s 291+33. 88 289423.70 294425, 42 296+25. 09 0.92 0.10

RP 0.9640.91 1.2041. 25 1.314+1.30  0.98%+1.11 0. 80 0.14

AC 0.8140. 24 0.8140. 24 0.804£0. 24 0.77+0. 27 0.95 0. 09

TSN RT/s 111£20. 11 104 £23. 97 114421. 70 120432. 30 0.35 0.26

RP 1.07%£0. 35 1.16£0. 37 1.0740.40  0.9740.42 0.61 0. 20

AC 0.700. 22 0.7240.23  0.69%£0.23 0.694+0.23 0.98 0. 06

B NG 5 i 2 RT/s 85427. 33 79423.09 89+17. 87 95420. 11 0.26 0.29
RP 1.16+0. 48 1.23240. 48 1.0240.38  0.9340.37 0.25 0. 30

AC 0.2840. 21 0.314£0.19  0.30£0.20  0.2740.21 0.93 0.10

TE S RT/s 64+16.45 62+9. 85 66+15. 40 68+16.12 0. 68 0.18

RP 0.954+0. 83 1.1440. 68 1.0740. 89 0.954+0. 87 0. 90 0.11

U ACHFIRIEBI%; RT RN ; RP ZRREASIHCE; P RRBEIES; ES £mgR
B 5 WP, AN XGEO 52 ) AVRIBE TR R R S D AR B B BN
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