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Introduction to the Design of Automotive CWT

ZHANG Yi-lun, MU Lian-song, ZHAO Feng
(China Automotive Technology and Research Center Co., Ltd, Tianjin 300300, China)

ABSTRACT: The work aims to simulate real natural environment to carry out automotive test by the essential testing tool
of automotive climatic wind tunnel. The overall design concept of automotive climatic wind tunnel was introduced briefly
and the essential aerodynamic and environment simulation systems were elaborated carefully. Every component of the
airline had its unique function and excellent acrodynamic performance could be generated by collaborative design of all
components. Design of environment simulation systems ensured the cooling capacity and met the requirements of auto-
motive environment conditions by considering the heat load of wind tunnel equipment and test and the temperature rising
and falling rate of wind tunnel. In addition, equipment simulating natural environment such as roads, sunshine, rain and
snow were equipped. Different components of CWT had their own functions and could provide excellent aerodynamic and
thermodynamic ability. Through comprehensive design, CWT can simulate natural environment properly for automotive test.
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Fig.1 Overall layout of CWT
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Tab.1 Technical parameters of CWT
SR EAGIER
FEWE 1 /m? 8.25
2 11 Fe KR/ (kmh ) 250
S 1) i R KU /(km-h ) 20
I B/ (km-h ") 0~270
TS ARG B C <+0.5
TR A /% <43
R /m? 13.2
FZEWE T B R R/ (kmeh ) 130
JRUEE 5 A 13 /(km-h ") <0.5
W ETE R/ C —40~+60
TS /% 5~95
FH G UL /(W -m ) 300~1200
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Fig.2 Simulation of overall velocity field
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Fig.3 Simulation of velocity field for fan diffusion section

WHid CFD 14, 193] 7 84 KR 05 545 5% .
MAGELZE RO LUE 1, B KGR 3, DA X
ML BRI E IR, AT LA e i
KW 250 km/h FBEHECKR, If il 528 B L
) A B 45 s R s 1 2 AR AR AR AL 75, RRAS IS B
THHFFR.

2.3 RIBamRIIE

GE B 0 5 A Ve T 22 R 8h 1 2 B R A
FARFAS B ERIEATHY, JFE4TT CFD MR, &
Lm i i RS R AR R
ol 1 R P S TR AR AR ) I T AR KA SE A,
1 SR T IR



.+ 20 -

2020 4 8 H

3 INMEERMARSR

IR AR G0 ol e IR IR UL R 48 . AR AU, AR
e, BB RS . ARG ER RS
B, FHARAAA W] B4 B SR PRI

3.1 BRERIRS

il Ve ZR G RE 1 B BT 2R T R A KGR
BRIV B B AN 4 BT o Ve B R AR
HR O SR I T LA R BR Bt A i, Lk
20 ST et ph BE A IXUIE P A BT DR, LA
ENMLIGER | v | RIE G SR R GERUR
R B IR RS S . B
R A B 25 8 R R R e, B e MR

o KEplEgREs R, BRMGE. BT £ 175
R R E Ty, IR AR HOR SR BN 2% 8, Rk
U B 58 R4 30 ) A2 e AR R T 2% 18, X 52 )
TH R R N
o Chillerload

|_* Main heat exchanger L4
4 MAU heat exchanger +

[

Cooling load/kW

[ 4

b4 . > 3
4

4

1 4 4 A ’

Air temperature/'C ) )
Kl 4§ RGBT

Fig.4 Load estimation of cooling system

®2 HMRAKIR

Tab.2 Extreme test condition
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