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Ordered Logistic Regression Analysis of the Effect of

Natural Ventilation on Smooth Breathing
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(1. School of Mechanical and Energy Engineering, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Ocean Renewable Energy Equipment, Fujian Province University, Xiamen 361021, China)

Abstract: In order to study the influence of natural ventilation parameters on student’s smooth breathing in
classroom, 77 volunteers were surveyed for the index of smooth breathing and the environment parameters were
collected from March to April in 2018. The 82 sets of data were got. The data were analyzed by orderly logistic
regression analysis. Results show that the index of smooth breathing is related to dry temperature, relative hu-
midity and CO,, the 89.8% of the regression models established by logistic regression are consistent with the
measured data and have higher fitting results. Results also reveal that dry ball temperature has the greatest in-
fluence on the index of human smooth breathing, and the influence of CO, is weaker than that of dry ball tem-
perature and relative humidity.
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Tab. 1 The background of participants
LiH Project AE RS Age/ ( % year) 55 Height/cm LENESD Weight/kg
44 Mean 20.30 168.3 58.0
/)N Minimum 18.00 150.0 44.0
% K Maximum 23.00 183.0 72.0
FRAENR 2 Standard deviation 1.14 10.2 9.3
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Tab.2 The result of descriptive statistics

I I B2 F8 4 The index of smooth breathing

NE Factor 5 (m =1) E#H(m=2) WP (m=3) Rl (m=4) P
Smooth Normal Slightly stuffy Stuffy
t/°C 20.84 £1.52 21.38 £2.22 26.89 +3.35 26.87 +0.31 >0.05
tg/oc 19.41 +1.99 20.02 +2.35 26.19 +£3.41 26.77 £0.21 <0.05
Y/ C 61.39 +5.43 62.08 +8.48 68.56 +3.37 67.40 +15.95 <0.01
v/(m-s™") 0.40 £0.22 0.55+0.59 0.35+0.22 0.03 £0.01 >0.05
n 587.11 +58. 64 615.33 £67.09 501.71 £59.33 814.00 +323.04 <0.01
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Tab.3 Parallel text

LT Model — 2 WFEABISRAE - 2 Log Likelihood X df P
AR Null Hypothesis 88.741
J" X General 82.473" 6.268° 6 0.394

M3 3 BPFAT AR IRAS R, T U M B2 A BRI SGE AR [T 7, 45 A 5
AN RS SE M S5 AR, BP P = 0.394 > 0.05 , BEAHA mE 7 B A BOFAT Y, AT LU A ) [l
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Tab.4 Estimation of the parameters of the model

ZE Coefficient Al HHE Estimation FRrEZE Std Error ,\/2 P OR 95% ClI
a 94.125 20.557 20. 964 <0.01
a, 99.871 21.267 22.053 <0.01
a, 110.792 23.906 21.478 <0.01
B, 1.549 0.320 23.392 <0.01 4.707 2.511 ~8.822
B, 0.412 0. 101 16. 805 <0.01 1.510 1.239 ~1.842
B, 0. 064 0.014 19.394 <0.01 1.066 1.035 ~1.098
HIE 1 AT LLE Y, RS bR 5 S0 AR bR ERERCE L
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