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Abstract : The frost and mist in the windshield disturb the sight of driver and passengers especially in winter. This
possibly leads to safety problems. In order to export automobiles to the countries of North America, the safety
regulation requires the frost of selected area should be completely melted in 30 minutes. The defrost pattern and time
for melting of frost are fully dependent on the flow and temperature field near the windshield. Furthermore, the flow
and temperature field near the windshield are dependent on the air discharged from defrost nozzle. The present work
has been done for understanding the flow features of the discharged air and internal flow within the nozzle duct. The
three dimensional Navier-Stokes code was used for performing the generic A/C duct flow analysis. The present results
were nearly coincided with experimental data. To perform the parametric study of the effectiveness of the number of
guide vanes, the discharge angle and the location of nozzle were changed. The ratio of volume flow rate through defrost
nozzle and side exit were compared to investigate the influence of parameters on the effectiveness of defrost nozzle.
The velocity profiles and flow patterns of the defrost nozzle duct were also analyzed.
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Fig. 1 Indication of the defrosting zones
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Table 1 Ratio of volume flow rate of the nozzle discharge

outlet
Exp. (Q} Num. (Q) Error
Defrost exit 77.2% 794 % +2 %
Side exit 8% 206 % 2%

(b} Top view

{a) Front view
Fig. 7 Streamlines inside nozzle
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Table 2 Description of the design factors

Setting values
4,5,6
40°, 50°, 60°
L=55cm, 11 cm, 16.5 cm

Design factor
Number of guide vane
Nozzle discharge angle

Nozzle exit location

Table 3 Ratio of volume flow rate with changes of dischar-

ge angle
Discharge angle 8=40° 8=50° 8=60°
Defrost exit 77.4 % 79.4 % 82.9%
Side exit 22.6 % 20.6 % 17.1%

Table 4 Ratio of volume flow rate with changes of number
of guide vane

No. of vane 4 5 6
Defrost exit 80.2 % 794 % 78 %
Side exit 19.8 % 20.6 % 2%

Qriginal angle
+- Angle down
= Angle up

w

Velocity
~

Fig. 8 Velocity distribution with changes of discharge
angle
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