40 H5 4 1
2026 £ 8 A

Refrigeration and Air Conditioning

il 5 25 Vol.40 No.4

Aug.2026.609~614

XERS:

BT

1671-6612 (2026 04-609-06

Pyl

% 7

e i

AL RUR K T

2 % ;\j— 1,3

(1. F RABAXA IR A R3] 4w 1000105
2. mHlEREFHRAARAS B 677000;

[ Abstract ]

3.\ @B RF AR 610031)

[ E1 AR A EREE NS KT TS AR, B E B R AR K BRI S %, 5T LA
YA RS IE H H 2 E THUWE U S, DL Co FIBEWE (VD AE RIEHIZ O F8ks, s
CO WREZBRAETF R FT o 38 I 222 S B A ¥ G WO A A2 5 R ) ) 2 SRR, HE S A8 I8 R
71+ EARIRAERI 77 S BE BEBH T KSR AMUHE TS (TS0 ik, 2560 is ik FE S B T K Y 2
PRSP AGRFAE, 5 H T Ak AR I BE T O 1) 3 AR K FE TR B 75025, FRIAIE 1 B 8 )46 B 3 K B v
AREERIT RN UL e I35 K Sl A RN 2 BRE N TR RG], TR At A8 i i+
PR RS i KPR, 25 SRR B i KT B 58t sl & U b, 5 3t 2Rk
1EEG . B FEHEH TS AT R A B BE T I BT H 5 02 78 AU RIS LB R IR 4 A A 2% .
[k82im)  ARBEE: HNep@Ex: REHCE; COMREE: &ML J5RUP i

HFESES U435 Iﬁﬁm@ A

Study on the Length Limit of Longitudinal VentilationTunnels Based on Pollutant Control
Chen Chen! LiBaohua’? Tang Sha'?
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3.Southwest Jiaotong University, Chengdu, 610031 )

provide a scientific reference for the length limit in tunnel design, this study takes the normal operation of tunnels with longitudinal
ventilation as the research background, adopts CO and visibility (VI) as the core indicators for ventilation control, and focuses on
the limit of CO concentration. By establishing a mathematical model of pollutant diffusion and a dynamic calculation model of
wind speed in tunnels, the calculation methods for traffic wind force, natural wind force, tunnel frictional resistance and jet fan
thrust are deduced. Combined with the linear distribution characteristics of pollutant concentration and tunnel length, a calculation
method for the limiting length of tunnel longitudinal ventilation based on the iterative method is proposed, and the independence of
the assumed initial tunnel length from the iterative results is verified. Taking Daxingxiang Tunnel on the Lincang-Qingshuihe
Expressway in Yunnan Province as an engineering case, the maximum limiting length of the tunnel under different design traffic
volumes and design speeds is calculated. The results show that the maximum design length of the tunnel is inversely proportional to

the design traffic volume and directly proportional to the design speed. The calculation method proposed in this study can provide a

theoretical basis and engineering reference for the design and operational ventilation planning of extra-long highway tunnels.
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To solve the problem of excessive pollutants in highway tunnels utilizing longitudinal ventilation systems and
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Table 1 Calculation of maximum tunnel length limits under different design traffic volumes and design speeds
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