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ABSTRACT: The work aims to study the relationship between natural rainfall and vehicle climate wind tunnel simulated rain-
fall, and obtain the empirical formula of rainfall setting in Chinese climate, so as to provide a theoretical basis for the setting of
vehicle climate wind tunnel simulated rainfall. The characteristics and differences between natural meteorological rainfall and
vehicle climate wind tunnel simulated rainfall were analyzed theoretically, and the factors affecting the vehicle climate wind
tunnel simulated rainfall were studied. Under the condition of no wind, the factors affecting the rainfall of vehicle climate wind
tunnel included meteorological rainfall, tilt angle of front windshield, raindrop diameter and vehicle speed. According to the ve-
hicle speed, the rainfall was divided into two modes: vehicle stop and driving. An empirical formula for simulating rainfall in
vehicle climate wind tunnel combined with Chinese climate was proposed. At the same rainfall grade, the rainfall of vehicle
climate wind tunnel during vehicle stop is greater than that during driving. When the meteorological rainfall grade is short-term

moderate rain, the rainfall setting value of the driving vehicle increases exponentially with the vehicle speed.
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Fig.1 Precipitation formation process in nature
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Tab.1 Classification of short-term meteorological service
rainfall grades

mm
BT , T
10 min 30 min 1h
S I /NF <0.5 <1.0 <2.0
5 B TR 0.5~0.9 1.0~1.9 2.0~3.9
(SIS 1.0~1.9 2.0~3.9 4.0~7.9
fElinE=NTi] 2.0~4.9 4.0~9.9 8.0~19.9
SN 5.0~15.0  10.0~30  20.0~50.0
S B R R >15.0 >30.0 >50

R 1A, ZAsEME T 10, 30 min A1 1 h
i BEA S ST R P, 2t FE &R B, M) [ R A 4
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R B T AR AR 9K A ¢ (Lomin '-m?), H
A (1 m?), YEEEE R 1 (mm) FIXT R
AFBE ¢ (min) ZIESER LR (1),

q=h-1/t (D)
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£2 10min EMEELRN S

Tab.2 Classification of rainfall grades within 10 min

LR M/(L-min'-m?)
S /N 0~0.5

G TR 0.5~

S5 B R 1~1.9
FlinE= 1] 2~4.9
S R SR TR 5~15
S B R R R >15
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Tab.3 Relationship between rainfall and Ds,

l}%ﬁﬁii]/ Dso/mm F%ﬂjiil/ Dso/mm
(mm-h™) (mm-h™)
0.25 0.75~1.00 25.4 2.00~2.25
1.27 1.00~1.25 50.8 2.25~2.75
2.54 1.25~1.50 101.6 2.75~3.00
12.7 1.75~2.00 152.4 3.00~3.25
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Tab.4 Parameters of CWT rainfall for a certain vehicle model
S40EW . . FITEHE RERERINE
HER R/ (mes™) f/mm  H/(L-min"-m™)
0 2.97
5.56 0.81
JE S /NI 11.11 1.50 1.61
16.67 3.07
22.22 6.04
0 5.35
5.56 1.45
JEHS 11.11 1.50 2.90
16.67 5.52
22.22 10.87
0 11.29
5.56 2.76
AN 11.11 2.00 5.03
16.67 8.80
22.22 15.25
0 29.13
5.56 6.89
S B R T 11.11 2.25 12.14
16.67 20.68
22.22 34.61
0 89.17
st 5.56 19.65
KR 11.11 3.00 31.98
16.67 51.35
22.22 80.36
0 118.89
K 5.56 25.74
BT 11.11 3.25 41.02
16.67 64.86
22.22 99.94
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Fig.9 Variation curve of rainfall with rainfall grade at v=0
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