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Evaluation of energy efficiency ratio in the mixed air conditioner system
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ABSTRACT

Instead of testing split air conditioners, an empirically based calculation procedure may be
used to estimate the Energy Efficiency Ratio at ARI A test conditions. Typically, the system
involving the indoor unit well sold and the given outdoor unit is called the matched system.
All other systems involving a given outdoor unit and other indoor units are called the mixed
systems. To estimate the EER(A) for the mixed systems, EER(A) for the matched system
must be known, Generally, the EER(A) for the matched system is known. This procedure
relies on independent measurements and calculations made on an outdoor unit in conjuntion
with a matched indoor and a mixed indoor coil. A heat pump simulation model was used to
quantify the effects of individual system components on the system performance. The
procedure is applicable to all air-conditioning units having rated cooling capacities less than
19,000W and charged with refrigerant 22.
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Table 1 Test conditions of ARI

. Indoor DB/WB | Outdoor DB/WB
Condition .
temperature ('C)| temperature (C)
A 26.7/19.4 35.0/23.9
B 26.7/19.4 27.77/183
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Table 2 Specification of mixed systems used

in this study
System Rows X |Air flow rate] Capacity Fe
4 Columns | (CMM) )
Matched | 3 x 29 376 10,819 1
Mixed 1| 3 x 24 35.0 9,620 0.89
Mixed 2} 4 x 31 431 13,014 1.20
Mixed 3| 4 x 36 35.7 12,000 111
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Table 3 Variation of @, B value for 8 cases

No. Expansion | Charging/ a 8 a-8
device Optimum
1 Capillary ARI A/ A}036]| 017 | 019
2 Capillary ARI A/BJ037|015| 022
3 Capillary ARIB/A|[036] 018 018
4 Capillary ARIB/B|037] 016 | 021
5 TXV ARTA/A|035] 014 | 021
6 TXV ARI A/Bj036( 014 | 022
7 TXV ARIB/ A|035] 014 | 021
8 XV ARIB/B 036} 014 ) 022
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Fig. 1 EER(A) evaluation of mixed system

according to variation of indoor coil.
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Fig. 2 Capacities at test A condition referenced
to the capacity at Fe=l.
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Fig. 3 Comp. power at test A condition

referenced to comp. power at Fex =1.
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Fig. 4 EER(A) map for a matched system
charged at test A condition and

optimized for EER(B).
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Table 4  Specifications of matched and mixed
indoor coils
Matched Mixed
Case iNo. of slabi .No. of slabg 1 F R,
X Rows X|Qm,coiliX Rows X Qx,cod
olumns

System 1| 2X2x38 |19,604| 2x3%X27 }20,860]1.064
System 2] 3X1%x20 | 7577 | 1X3x32 |12,492)1.649
System 3| 2x3x22 [17,028| 2x2x32 [16,334]|0.959
System 4| 2X3x18 14,524 | 1X4X24 ]12,486|0.860
System 5| 2x3x21 [1632]1| 1x4X30 }15,134|0.927
System 6| 2x3x21 {16,114 2x3X21 |16,368|1.016
System 7} 2x3x15 {11579} 2X2x20 }10,065{0.869
System 8] 1x3x25 110912 | 2x3Xx18 |13,914]|1.275
System 9| 1x3%X33 [12635| 1x4x46 |11,692/0.925
System 10} 2x3X15 [11,689] 2x2x22 |11,170{0.956
System 11| 2x3x18 |14,115| 2x2x25 [19,571]|1.387
System 12| 1X3x30 (11,620] 2x2x22 (16,683(1.436
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Table 5 Comparison of test EER(A) and
calculated EER(A)
Calculated

Case Tested EER(A) EER(A)
Matched Mixed Mixed
System 1 10.73 11.10 1091
System 2 9.82 9.95 10.38
System 3 9.96 10.08 9.84
System 4 12.32 11.85 12,06
System 5 1156 1136 1133
System 6 10.31 10.39 10.50
System 7 10.42 10.34 10.06
System 8 9.61 9.86 10.13
System 9 10.99 10.99 10.97
System 10 19.58 9.30 9.55
System 11 11.06 11.17 11.60
System 12 8.95 9.09 9.43
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Fig. 5 Relative difference between the
predicted EER(A) and tested
EER(A).
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