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Analysis of Flow Distribution around Room Air Conditioner
Using PIV Technique

A-Mi Lee, Kyu-Il Han, Dong-Won Kim, Seon-Uk Na, Jaeman Joo
and Han Seo Ko

Abstract

Whole flow fields of a room air conditioner (RAC) have been visualized by a Particle Image
Velocimetry (PIV) technique to analyze the flow structure by various inlet and outlet angles, and to
control an eccentric vortex which affects an efficiency and noise of the RAC. A test model with 5
stages of a cross flow fan has been manufactured and a transparent acryl has been installed at the side
of the test model for the PIV experiment. The inlet and outlet flows and the flow inside the cross
flow fan have been analyzed by varying the inlet grill angles and outlet blade angles. The movement
of the eccentric vortex has been investigated experimentally by developing the measurement technique
for the inner flow field of the cross flow fan, and the relationship between the control of the eccentric
vortex and the inlet and outlet angles has been confirmed in this study.
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Fig. 2. Schematic diagram of PIV system
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(a) Inlet flow at 0° (b) Internal flow at 0°

(c) Inlet flow at 10°

(d) Internal flow at 10°

e) Inlet flow at 20° (f) Internal flow at 20°

g) Inlet flow at 180°
Fig. 3. Velocity of RAC for 790 rpm with various
inlet grill angles

(h) Internal flow at 180°
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(b) 1070rpm
Fig. 4. Discharge velocity distribution of RAC with
various speed

(a) 790rpm (c) 1210rpm
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