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ABSTRACT

In most cases, EER(Energy Efficiency Ratio) is available to present energy efficiency of air-conditio-
ners. But, EER is not adapt to measure energy efficiency at actual life environment because it is based
on fixed temperature and humidity contditions. To overcome this disadvantage, there is need to introduce
SEER(Seasonal Energy Efficiency Ratio) established at time varient temperature and humidity condi-
tions.

In this paper, SEER measurement method and conditions based on actual life environment of the
country is introduced, and discussed SEER value about two air-conditioner type, that is, non inverter
air-conditioner and inverter air-conditioner. As a result of, inverter air-conditioner was superior to
non inverter air-conditioner at cooling seasonal energy efficiency.
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Table 1. Experimental condition on the non inverter air-conditioner

All Temperatures T

TEST CONDITION
MEASURED
NO. TEST INDOOR OUTDOOR p ETER
D. B. W. B. D. B. W. B.
L8
1 CAPACITY 27 19 35 24 p
¢u’(29)
1 LOW TEMP. 27 19 29 19
Peizo)
! Lo I
3 | LOW HUMID. 27 Below 29 - il
16 COPctary)
ON-OFF Below Doieyo
4 27 29 -
CYCLIC 16 COP.(y0

* D.B.: Dry Bulb Temperature
W.B. ! Wet Bulb Temperature

Table 2. Experimental condition on the inverter air-conditioner

All Temperatures €

TEST CONDITION
NO TEST INDOOR OUTDOOR MEAS D
’ PARAMETER
D. B. W. B. D. B. W. B.
D,
P
1 CAPACITY 27 19 35 24 ®
erl
Pcl
Dr(ze)
P
2 | LOW TEMP. 27 19 29 19 =
L T
PCI(E)
(bcrl(dry)
LOW HUMID. Below
3 (0 27 16 29 - Py
COP cl(dry)
4 LOW HUMID. 27 19 tb - Poow
@ 27 19 ta - Pow
D
ON-OFF Below Ko
5 CYCLIC 27 16 29 - P.acgo
COPcl(cyn)

* D.B.: Dry Bulb Temperature
W.B. : Wet Bulb Temperature
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Table 3. Temperature occurance time to be required cooling at cooling period

OCCURANCE OCCURANCE

TEMP. BIN TEMP.(T) TIME (h) TEMP.BIN TEMP.(C) TIME(h)
@ () 60)) 6] 3] (N
1 24 69 9 32 29
2 25 76 10 33 19
3 26 85 11 34 10
4 27 82 12 35 7
5 28 66 13 36 3
6 29 53 14 37 2
7 30 47 15 38 1
8 31 39 SUM *588

* SUM of occurance time = Total time (12348 Hour) _ 588 Hour

cities(7) X years(3)
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Table 4. Temperature maintenance time for national principal cities (7)

TEMP. |TEMP. MAINTENANCE TIME (h) *RATIO

Blg) (t) | SEOUL | PUSAN | DAEGU |TAEJON [INCHON|MOKPO |KANGNUNG SUM (%)
1 24 168 208 120 216 304 216 224 1456 11.8
2 25 268 212 180 184 364 224 168 1600 12.9
3 26 348 240 204 236 296 232 228 1784 14.4
4 27 248 260 220 244 244 288 220 1724 139
5 28 224 216 264 244 140 212 96 1396 113
6 29 132 188 188 196 124 164 124 1116 9.0
7 30 176 128 152 156 132 156 104 1004 8.1
8 31 108 156 124 136 64 152 84 824 6.7
9 32 104 56 124 116 44 76 68 588 4.7
10 33 24 40 152 68 28 44 4 400 3.2
11 34 36 36 44 44 4 32 36 232 1.8
12 35 16 4 40 32 4 32 8 136 12
13 36 4 0 20 16 0 4 4 48 0.5
14 37 0 0 20 8 0 0 0 28 0.3
15 38 0 0 12 8 0 0 0 12 0.2
SUM 1856 1744 1864 1896 1748 1832 1408 | 12348 | 100.0

* RATI0 = e s Tow)
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Table 5. CSPF calculation on the non inverter air-conditioner

TEMP.

i| e N | X@) | @) | @) | BL( | Pl | P | PLF(3)
1| 24 69 | 009 | 4161 27241 395 1289 | 11132 | 0758
2| 25 76 | 019 | 4143 60008 790 1311 | 24236 | 0784
3| 2 8 | 029 | 4123 | 100672 | 1185 1333 | 40206 | 0.809
4 27 82 0.38 4103 129491 1579 1355 51165 0.836
5| 28 66 | 048 | 4084 | 130281 | 1974 1377 | 50951 | 0.862
6] 29 53 | 058 | 4065 | 125543 | 2369 1309 | 48617 | 0888
7] 30 47 | 068 | 4045 | 129886 | 2764 1420 | 49825 | 0915
8| 31 30 | 078 | 4025 | 123174 | 318 1442 | 46823 | 0942
9| 32 29 | 089 | 4006 | 103040 | 3553 1464 | 38829 | 0970
0] 33 19 | 099 | 3987 75010 | 3948 1486 | 28029 | 0997
1| 3 10 | 100 | 39%7 30674 | 4343 1508 | 15078 | 1000
12| 35 7 | 100 | 3048 27634 | 4737 1530 | 10707 | 1000
13| 36 3 | 100 | 2928 11785 | 5132 1551 4654 | 1000
14| a7 2 | 100 | 3909 7817 | 5527 1573 3147 | 1000
15| 38 1 | 100 | 38% 3889 | 5922 1595 1595 | 1000
SUM 588 1095148 424994
Cpr = 0.267
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Table 6. CSPF calculation on the inverter air-conditioner

FALUAYFS ASAAFT] AojRd vl
A5 Aoy oojPoel H¢ S &+ AUth
2, 717t YA A& (SEER) FRAE 3
F Ao1F ojoiziol diBd wA YEES &
At

AR, FFEZDANA Z45t] +&F EER &
uoh Pt 71 A A& (CSPR ol 35dE
& 5 o

4o

i | 2=@ N; Xt ®..(tj) ®.(tj) BL(tj)) P(tj) P.(tj) PLF(t)
1 24 69 0.14 2876 28686 416 596 6572 0.90
2 25 76 0.29 2836 63192 831 611 14782 092
3 26 85 0.45 2795 106014 1247 626 25303 094
4 27 82 0.60 2754 136363 1663 641 33191 096
5 28 66 0.77 2714 137194 2079 656 34036 0.97
6 29 53 0.93 2673 132205 2494 671 33413 099
7 30 47 1.00 2910 136778 2910 847 39810 1.00
8 31 39 1.00 3326 129711 3326 1136 44303 1.00
9 32 29 1.00 3742 108508 3742 1425 41324 1.00
10 33 19 1.00 4157 78991 4157 1714 32565 1.00
11 34 10 - 4194 41939 4573 1788 17878 -
12 35 7 - 4157 29102 4989 1818 12727 -
13 36 3 - 4121 12363 5405 1849 5546 -
14 37 2 - 4084 8169 5820 1879 3758 -
15 38 1 - 4048 4048 6236 1909 1909 -
SUM 588 1153263 347116
Cp = 0.1120
Table 7. Performance comparison between non inverter air-conditioner and inverter
air-conditioner
NON INVERTER INVERTER [®/®1X100
AIR-CONDITIONER @ | AIR-CONDITIONER ®
SUM of Cooling Capacity 1095148 1153263 1053 %
(Wh)
SUM of Exhausted Power 424993 347116 817 %
(Wh)
CSPF 2577 3.322 1289 %
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(non inverter 1) 2} A5 Aoy oojz
(inverter oloj7) e} 7|zt Al A&EL A&
3lo] Z1ztel s vimE Yt 7| VA A g
(CSPR) % ¥, FEH Kt}
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