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A study on the drain performance improvement following change of
the air circulation structure in air conditioner system,
Multi Function Radar

Gang-Ho Lee
Radar R&D Center in ISR Sector, Hanwha Systems co.
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Abstract The air conditioning system is one of the most critical systems in modern high-technology
weapons. High-power consumption equipment, such as radar, generates considerable heat. Hence, an
air conditioning system is essential to maintaining an appropriate temperature. In this air conditioning
system, a large amount of condensate is generated during the hot and humid summer season, and the
proper drain discharge is an important factor. This study developed a way to improve the drain
performance through theoretical and experimental exploration of the condensate overflow phenomenon
in the air conditioner of a radar. The main cause of the phenomenon was that the static suction
pressure generated when the discharge fan was operated was higher than the pressure caused by the
weight of the condensate acting downward, and it was not discharged to the drain. Lowering the static
suction pressure was the fundamental solution, but lowering the static suction pressure could also lower
the cooling performance. An experimental study found the lowest static suction pressure that maintains
the cooling performance, and theoretical analysis found the maximum value to derive the optimal
conditions for improving the drain performance. Finally, by improving drain performance through a
detailed design of the air circulation structure model, this study is expected to contribute to establishing
drain structure design standards for weapon air conditioning systems.
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Fig. 2. Structure of air conditioner, crewman
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Fig. 3. Air circulation path in radar
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Fig. 6. Experiment of measuring cooling performance

_ QW' <ha,1 - ha,2)

2, v, (l+a,) 0 ®)

®,. = Cooling capacity

@), = Indoor air flow measurement value

h,i = Enthalpy of indoor intake air

h,o = Enthalpy of indoor air discharge

Vv, = Specific volume of air

T, = Absolute humidity of air

®,;, = Heat from measurement equipment
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Table 1. The result of measuring cooling performance

Measurements Static pressure(Pa)
by static pressure 224 249 456
Suction
temperature(C) 34.4 34.4 34.4
Suction humidity(%) 41.5 41.0 41.5
Discharge
temperature(C) 222 23.4 22.2
Discharge
humidity(%) 643 71.8 643
Discharge static
pressure(Pa) 374.0 541.6 465
Air volume(CMH) 400 400 400
Cooling
performance(kW) 28 3.1 3.1
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Table 2. The result of measuring suction pressure

Number of hole Suction static Discharge static
on flow control plate pressure pressure
(Pa) (Pa)

None 516 ~ 540 456 ~ 448

67 365 ~ 371 503 ~ 501

59 337 ~ 342 511 ~ 512

51 291 ~ 301 524 ~ 527

43 260 ~ 269 537 ~ 534
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