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Development of a Cycle Simulation Program for
Multi-Airconditioning Systems using R410A

Young-Jae Kim*, In-Seop Park*, Hak-Hee Kim*, Baek Youn** and Seong-Ho Kil**
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Abstract In this study, the computer program called Multi_Cycle, which simulates the steady-state performance
(coefficient of performance, capacity, power consumption and etc.) of muolti- airconditioning systems using R410A, was
developed. In order to validate the simulation program, a series of case studies were carried out. The Multi Cycle
consists of several subroutines for simulating indoor units, outdoor unit, compressor, and cxpansion devices, and for
eslimating the thermodynamic and transporl properiies of the refrigerants and moist air. Tt would appear to be
advantageous 1o use the Multi_Cycle for a performance analysis when considering various kinds of refrigerants and the
complex operaling conditions of each unit making up the multi-airconditioner cycle. Moreover, the Multi_Cycle would
seem to be useful tool in oplimizing a multi-airconditioning system and establishing economical and efficient operating
conditions in the multi-airconditioner cycle. In the present study, the Multi_Cycle was programmed with Digital Visual
Fortran for the main simulation code and Visual Basic for the graphic user interface,
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Figure 1. Flow chart of cooling mode the Multi-Cycle.
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Table 2. Specifications and operating conditions of the B
maodel using R410A

Classification Only one Both
=2 =
3. AlEdjold HB room(case) A | B@ | A®) | B@)
2 Aol AR Rejool ALHE 97 Aol Diameter tl 7
2 Agdod 299 Multi Cydles] AF& A3 | Riw’ St]ep’ 2% 12X 615 mm|2X 12X 615 mm
rator
Table 1. Specifications and operating conditions of the A Fp, Shape 1.2mm, SLIT | 1.2 wm, SLIT
model using R410A Air flow(n®*/min)| 5.5 —| 82 5.7 3.0
Classification Only one Both Diameter D7 D7
room(case) A | BQ) | AG) | B@ Con- | RowStep, | 2X10X782(A) | 2X 10X 782(A)
Diameter @7 o7 den- Length | 2X18X782(B) | 2X 18 X782(B)
Evapo-| ROW, Step, Length [2X 12 X615 mm|2 X 12615 mm St | Fp, Shape L5, SLIT 1.5, SLIT

mtor | Fp, Shape 1.2 mm, SLIT | 1.2 mm, SLIT Air flow(m’/min)) 15 | 27 15 | 27
Air flow (w/min) | 68 | 67 | 69 | 6.7 G4AOSOJUTE/ | G4AOSOJULE/
(rnin) Compressor Pe(AB) | e0104TUIE | GSCI24TUIE

Diameter @7 o7
Canil 13X | 142X | 13% | 142%
(;on- Row, Step, Length | 2X14X782 | 2X14X782 apillary (mm) 000 | 1100 | 900 | 1100
en-
ser Fp, Shape 1.5, SLIT 1.5, SLIT
Air flow (m*/min) a1 21 Table 3. KS cooling test condition for air-conditioner
temp. td .
Compressor type GAB102JV1 | G4BIOUVI Indoor temp Outdoor tetmp
Dry bulb Wet bulb Drybulb | Wetbulb
Capillary () 15X [142% | 15% |142%
900 | 1000 | 900 | 1000 27£1°C | 1954£05°C | 35£1°C | 24+05°C
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Figure 2. Comparison of the cooling capacity between
experimental and simulation results with regard to the

case 1, 2, 3 and 4 in the A model using R410A.
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Figure 3. Comparison of the coefficient of performance
between experimental and simulation resulls with regard
to the case 1, 2, 3 and 4 in the A model using R410A.
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Figure 4. Comparison of the cooling capacity between
experimental and simulation results with rcgard to the

case 1, 2, 3 and 4 in the B model using R410A.
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Figure 5. Comparison of the coefficient of performance
between experimental and simulation results with rcgard
to the case 1, 2, 3 and 4 in the B model using R410A.
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of the air flow rate of the indoor unit.
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