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Numerical and Experimental Analysis of Design Parameters of
a Slim Room Air-conditioner
Jong-Jin Shin' , Hee—-Sool Lee, Jong—-Moon Kim, June-Kee Min, Sangkyoung Oh
DA R&D Center, Samsung Electronics Co., Ltd, Suwon 442-742, Korea
(Received July 20, 2004, revision received October 8, 2004)
ABSTRACT: Numerical simulations and experiments were conducted to analyze the design
parameters for a slim room air-conditioner. These design parameters included a fan shape, a
front panel, a scroll shape, a bell mouth, a distance between a fan and a heat exchanger,
etc. Each design parameter was analyzed numerically and / or experimentally in terms of
the flow rate and the sound pressure level, which should be the most influential factors for
developing the slim room air-conditioner. The fan with a uniform height showed a better
performance than that with a linearly varying height. It is recommended to use a front grill
rather than a front panel according to sound pressure levels since the front panel itself is a
huge resistance to the inlet flow. A redesigned scroll shape by changing the rotational
direction of a fan also contributed a lot to lowering the sound pressure level. There existed
a distance between a fan and a heat exchanger, where flow rates increased effectively.
Key words : Slim air-conditioner (83 oloJ7), Turbo fan (E]E#), Scroll (=3 &), Bell
mouth (Av}$2), Front panel (A% 3]d), Sound pressure level (A&&24)
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Fig. 1 Schematic diagram of an air-condition-
ing system for numerical simulations.
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Fig. 3 Z - velocity [m/s] contours (upper) and
static pressure [Pal contours (lower) :
(a) uniform fan height (b) linearly
varying fan height.
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Fig. 4 Comparison of sound pressure levels as
a function of flow rate according to
fan types.
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Fig. 5 Comparison of sound pressure levels as
a function of flow rate between w/ and
w/o a front panel.
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Fig. 6 Z velocity [m/s] contours (upper)
and static pressure [Pal contours
(lower) : (a) standard scroll (b) rede-

signed scroll.
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Fig. 7 Comparison of sound pressure levels
as a function of flow rate according to
scroll shapes.
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Table 1 Changes of flow rate as a function
of a distance between a fan and a
heat exchanger

Distance between Flow rate ¢ ) Flow rate
fan and core (mm) oW rate fcmm percentage (%)
6 (base) 51 100
11 52 102
16 6.7 131
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