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Analysis of Hot-wet Coupling Transmission Process of Human Respiratory Tract
Fang Yue YuTao Sun Liangliang
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract]  The temperature and humidity of the environment will affect the heat and moisture transfer of the human respiratory
tract, and the respiratory mucosa will become dry due to lack of water in a low-humidity environment. In order to explore the
relationship between human respiratory heat and moisture transfer and environmental parameters, this paper calculates the heat and
moisture transfer between the respiratory tract wall and the air flow based on the analysis of the heat and moisture balance, The
results show that heat and moisture transfer in the respiratory tract will be affected by environmental parameters, and the heat and
moisture transfer will decrease with the increase of temperature or relative humidity; the higher the altitude, the greater the heat and
moisture transfer, and the respiratory tract heat and moisture transfer in plain areas below 1000m above sea level are relatively
close, and as the altitude increases above 3000m, the heat and moisture transfer has increased significantly; compared to the plain
area, the day-to-day heat and moisture transfer of the respiratory tract in the Lhasa has increased by about 20% to 30%.
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Fig.1 Schematic diagram of the heat and moisture
transfer process in the human respiratory tract
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Fig.2 Simplified schematic diagram of air flow in the
respiratory tract
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Table 1 Reference values of lung function parameters at different altitudes

b = N D%l =N PET fip= F&IRAR eni=
TSR (m) 4 20 500 1500 2600 3650 4600 5600
IR A% (Z/min ) 17.3 17.5 17.9 18.7 19.9 20.6 222 22.6
A& (mL/ZR) 638.2 642.2 640.3 749.2 713.7 723.3 730.4 745.3
Fifi7E < (L/min) 11.0 11.2 11.5 14.0 14.2 14.9 16.2 16.8

THE TR
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i 26.7°C . KZESWKSE 8.8mg/L %64 F, iHEIES
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Table 2 Verification of calculation method

WSSE S =E(mL/2) Yk S (keal/Z) K& (mg/xR)

Daviskas 0.01087 16.7
. 750 ENE 0.01073 18.0

SEE 26.7°C -
1R 1.3% 7.8%
KFESIEE 8.8mg/L ’ ’
Daviskas 0.0345 53.7

KSJEST 101325pa

2600 ENE 0.0372 56.1
1R 7.8% 4.5%
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Fig.S5 Respiratory heat and moisture transfer at different
indoor temperatures
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Fig.6 Respiratory tract heat and moisture transfer at
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Fig.7 Differences in heat and moisture transfer in the

respiratory tract at different altitudes
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Table 3 Comparison of indoor heat and moisture transfer in the respiratory tract at 18°C, 45%RH in LaSa and Chengdu in

winter

. KAES R FENHE fafE ElE P 1B
(Pa) (°C) (%) (kl/kg) (g/kg) (kcal/24h) (mL/24h)

firg= 65000 18.0 45.0 33.39 6.04 363 488
D 96230 18.0 45.0 40.85 8.98 296 377
17.6 81.2 57.99 15.93 296 377

- 65000 20.0 69.7 60.53 15.93 286 377
22.0 61.6 62.60 15.93 278 377

24.0 54.6 64.67 15.93 270 377
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Table 4 Comparison of indoor heat and moisture transfer in the respiratory tract at 26°C, 60%RH in LaSa and Chengdu in
summer
i REAES R GENGRITAES fa| ZlE L I
(Pa) (°C) (%) (kJ/kg) (g/kg) (kcal/24h) (mL/24h)
hir= 65230 26.0 60.0 60.49 13.48 216 306
AT 94770 26.0 60.0 76.54 19.78 175 243
26.3 70.8 87.42 23.92 175 243
R 65230 27 68.0 88.15 23.92 172 243
28 64.1 89.20 23.93 168 243
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