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Abstract

The HVAC module is the most important part of air conditioning system in an electric vehicle, the
design of which strongly influents the passenger cabin comfort. In this paper, the simulation study
of air flow, air distribution and airflow uniformity of evaporator in an HVAC of an electric vehicle
is carried out. Through simulation analysis, it is found that there is a drift phenomenon in the inlet
air expansion section of the HVAC, resulting in airflow uniformity of the evaporator. This paper
divides the radius of curvature R of the expansion section and the angle 8 between the shell and
the evaporator into three cases. The influence on the airflow uniformity of the evaporator is stu-
died in three types. It is found that from case 1 to case 2, the airflow uniformity of the evaporator
is significantly improved, and the effective utilization area of the evaporator is gradually in-
creased. While from case 2 to case 3 solution, the airflow uniformity of the evaporator is again de-
teriorated, the effective use area is reduced.
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Figure 1. HVAC model diagram
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Figure 2. Grid model diagram
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Table 1. Average pressure and pressure drop of each section
=1 SHEFEHIENDUARERE

ERGEOE  REBHOES  #HERBER PTCHEOEL  PTCHIOK  PTC JERE

F1(Pa) (Pa) (Pa) 71(Pa) 71(Pa) (Pa)

W R 874 756 117 308 308 0
e R AR 1146 1084 62 1038 895 143
WA 2 937 887 49 852 744 107

WRTHI B 878 753 125 315 315 0
Sk [ZR 5 e 1151 1082 69 1042 889 153
R 2 943 886 57 857 741 116

T2 NIRRT 2R AR EE DT R . ARV ARSI HVAC Birh, O T IRIEA IR KR &%
I BEAT R R A SRR R A R URSR SR I ET A&, AR PRIIE 2 L 2R i AT — A
FasE I RGE, (HRAZNEAN BT RWA T, IR AR SR DL RS KRR BIK, KO R
K, ATRER BRI AR, TG I /N U R B R k. B 2 BATRT AR, A HVAC
RS X X AT L 3 mils, WK, B IR T AR AAS ISR LUK BRI A & 1

Table 2. Vent speed of evaporator inlet and outlet

? 2 BRRBHERNOEE

i ZER B KGR (m/s) ZER A% H TR (mis)
HA IR T AR 5.34 2.84
il FAR FE A 453 2.67
il AR 3.79 2.26
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Figure 3. Velocity cloud image in blown mode
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Figure 4. Model of the adjusted volute
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Figure 5. Velocity cloud image of the blown mode
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Figure 6. Pressure drop of the evaporator
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Figure 7. Velocity distribution of the evaporator inlet section
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Figure 8. Uniformity index
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Figure 9. Inlet air uniformity 4
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