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Effect of Charged Refrigerant Amount on Operating Characteristics and
Development of Detecting Program for System Air—Conditioner
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ABSTRACT: This study developed a program for detecting charged refrigerant amount in
system air-conditioner. System air-conditioner is an air-conditioning system with multiple
indoor units. Due to the complexity of the system, it is more difficult to detect the
refrigerant amount charged in system air-conditioner than in a general single air—conditioner.
Experiments were performed for 6 HP outdoor units with 3 indoor units in a psychrometric
calorimeter. The experimental amount of charged refrigerant were ranged from 60% to 140%
with 10% increasement. Fuzzy algorithm were emploeed for detecting the charged refrigerant
amount in a system air-conditioner. The experimental data were used for curve fitting for
general ranges for indoor and outdoor temperature conditions. membership function were
determined for whole ranges of experimentally measured data and rulebase were defined for
each amount of refrigerant charge. Developed program successfully predicted the measured
data within 10% resolution range.

Key words: Charged refrigerant amount(Z% vl &), System air-conditioner(A] =8 oo} #1),
Fuzzy algorithm(¥#] &g &)
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Fig. 1 Schematic diagram of test system
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Table 1 Indoor and outdoor temp. conditions

Outdoor
Indoor temp.
Mode () temp.
(C)
21 21
21 35
Cooling 27 35
27 43
32 43
20 -10
Heating gg 3
20 15
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Fig. 2 Effect of charged refrigerant amount on
EEV step of indoor unit

Fig. 2914 B upe} o] = 7](Receiver) 2]

5ol @2 IFE o4z fstd F97)
(Receiver)& A A% 799 I3 2o it
AP AH AE=(EEV Step) W3} 54 v
A Jetloen 9 7](Receiver)7t §le %
A} AW NE(EEV Step)s ¥u] A%
g oS RS Wssie AL A8 +
of. 28y, AAWAE AE(EEV Step)= AU
9 & ZAL EE, 4A Fid we 23
A He Auz]e 9z, wid Zo], dul7] £3F
g2 Rged mPHAE u]9 RS A Wsse
A2 A Yo FHFE BAGsr) f4 71§ 4
Aol Q1] oo Urh

Fig. 32 Yoo @& &7 479 F79
T H(High pressure) 2 A% (Low pressure)2
vebd Zlolth At A A 7](Receiver) 9
fr7o @Al WoulFe] wWE Z zeol& YeE
WA ggtoy mete g2 ¥Fe) bwsie E
o, Yol #5o F2 Azrt B 4 glew £
A7) (Receiver)7t U= AR Fd771 Qe
A%t A8 A=5o] /M5 Ao AHEHIA
o}

Fig. 4= 9% 2% dv) 3A4Z g2 @
W A2 A8 | =(Exp. Step)ES UERd Zo|t},
Fig. 20 Yetd d% A duiz]e] Az F3dw
NE(EEV Step)9t pla7tx| 2 Yo & F7lo]

3 B2

429 -



30

COOL 27/35 High Pressure

25 +

16 |

-@- Without receiver Loading duty down

10 | | & With receiver

P (kg/cm?2)

Low Pressure
S M

o 1 1 1
0 50 100 150 200
Refrigerant Charge, %

Fig. 3 Effect of charged refrigerant amount on
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Table 2 Rulebase example for refrigerant 120% S 72
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