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A Study on Part Load Evaluation of Multi Air Conditioner
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ABSTRACT

Although, COP or FER was used as a performance evaluation parameter in refrigeration and air
conditioning area, most of countries use the seasonal energy efficiency ratio(SEER) as it’s energy efficiency
performance. An integrated part load value(IPLV) is another parameter that is used in chiller system. The
IPLV is a parameter which indicates a part load performance of the system that runs at ordinary operating
conditions. In this article, the difference between the SEER and IPLV is discussed briefly and presented a
IPLV calculation result in a multi-type air conditioning system.

Key Words : Integrated part load value(IPLV), multi air conditioner, seasonal energy efficiency
ratio(SEER), standard
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Table 1. Basic of IPLV calculation

1932 STANDARD

1998 STANDARD

ASHRAE temperature bin method used

ASHRAE temperature bin method used

Atlanta weather data

Averaged weather data from 29 cities across the U.S.

Chiller operation 12 hrs/day, 5 day,/week

Weighted average of chiller operation above & below
1287 OADB

Weighting of part load points determined by straight
averaging of hours

Weighting of part load points determined by straight
averaging of ton-hours

Building load profile varving linearly with ambient &
MCWB down to 10T OADB, no chiller load
Below 10T OADB, no chiller load

Building load profile varying linearly with ambient &
MCWB down to 10T OADB; & a 38% average internal
load

Below 10T OADB,
average intemal load

load flattens to 20% minimum
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Table 2. Weighting of part load points
1992 1998

0,

?LOAD STANDARD STANDARD
100% 17% 1%
75% 39% 42%
0% 33% 45%
25% 11% 12%
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1992 Standard : IPLV=0.17A+0.39B+0.33C+0.11D (1)
1998 Standard : IPLV=0.01A+042B+0.45C+0.12D (2)

o 7)A,
A = EER or COP at 100% capacity
B = EER or COP at 75% capacity
C = EER or COP at 350% capacity
D = EER or COP at 25% capacity ©|t}.
Table 3& IPLVE #3387 98 7+ FajulolA
Aedd 245 e gk

2.3. IPLVel AHlAt
IPLVY Mol ©<del dojA ARI 210/24090 A

BE 7HEE o Zon, FudME offe] dY
g 7H S ol Fel2 =98 AUt i AT

7t dasich

1) A Aol dolA FANYS ALS

2 NAARE uZ 297 SA8ee] Wit wu)
)] 25 7he] HathAkg

3) Wgel geji= DOES A7 ARE s1%oz o
7HA A Fe st 7tE HEAE AHE

4) EHAZE DOES A+43E ugoz 75

HAE AHE



YEloloziel RERsIES

Table 3. Test conditions

1992 STANDARD 1998 STANDARD
% LOAD wC AC EC WC AC EC
'F ECWT 'F EDB 'F EWB 'F ECWT °F EDB ‘F EWB
100% 294 350 239 294 30 239
75% 260 294 204 239 %7 204
0% 22.5 239 170 183 183 17.0
25% 19.0 183 135 183 128 135
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Table 4. Test condition and performance of the

model system
Test Condition .
Indoor Outdoor Ca(;afc;lty P?\;:ifr COoP
(DBT/WBT) | (DBT/WBT)
27/195 35/24.0 11,000 3700 | 2973
27/195 29/19 11,100 330 | 334

Table 5. Svstem performance at each load%

Load % EER
100 2973
I5) 3.24
50 3434
% 3636




Table 6. Regional air conditioner operating hours

Region Hours over 24T during cooling season
24125 26 | 272812913031 |32 |3F3|HA|PH|3H|37| B
Seoul 168 | 268 | 348 | 248 | 224 | 132 (176 {108 | 104 | 24 | 36 | 16 | 4 0 0
Busan 2082121240 [ 260216 | 188 | 1281156 | 56 | 40 | 36 | 4 0 0 0
Daegu 120 180 [ 204 | 220 | 264 | 188 [ 152 1124 | 124 [ 152 | 44 | 40 | 20 | 20 | 12
Dajeon 216 1184 [ 236 | 244 | 244 [ 196 | 156 {136 | 116 | 68 | 44 | 32 | 16 | 8 0
Incheon 34 1364129 | 244|140 [ 124 1132 | 64 | 44 | 28 | 4 4 0 0 0
Mokpo 216 1224 1232 | 288|212 (164 | 1561152 | 76 | 44 | 32 | 32 | 4 0 0
Gangrong 241168 1228|220 9% [124 [ 104 84 | 68 | 44 | 36 | 8 4 0 0
Total 1456 [ 1600 | 1784 [ 172411396 | 1116|1004} 824 | 588 | 400 | 232 [ 136 | 48 | 28 | 12
Average(hour) | 208 | 229 | 255 1246 | 199 [ 159 | 143 | 118 | 84 | 37 | 33 | 19 7 4 2
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Table 7. Calculation sheet for SEER

No | 0|t | Loy | oW T | aF | ore | S i | 0P
1 A 208 | 11000 111833 2667 | 0.098 0.7 2880 7836 37697
2 % 229 | 22000 11166.7 30333 | 0197 | 0799 286 17091 36813
3 % 2 | 33000 111500 31000 | 0296 | 084 341.03 28378 3.5068
4 2 246 | 44000 111333 31667 | 03% | 0849 1083.66 363.13 35158
5 R 19 | 55000 111167 32333 | 04% | 08%4 10%.56 515 34381
6 29 159 | 66000 111000 33000 | 0% | 089 1052.23 811 3.3636
7 30 43 | 77000 11083.3 33667 | 06 | 094 1104.40 36319 32921
8 31 118 | 88000 11066.7 3333 | 07% 0.9 1035.89 3812 32233
9 32 & | 99000 11020.0 3000 | 0.89% 0.974 831.60 21044 31571
10 3 57 | 110000 110333 39667 | 0997 0.99 62857 2335 30935
11 H 3 | 121000 110167 36333 | 1000 1.000 X612 12042 30321
12 B 19 | 132000 11000.0 37000 | 1.000 1.000 21371 71.89 29730
13 ¥ 7 | 143000 10983.3 37667 | 1.000 1.000 76.88 637 29159
14 37 4 | 154000 © 109667 38333 | 1.000 1.000 1387 1533 28609
15 3B 2 | 160000 1090.0 39000 | 1.000 1.000 2190 780 28077
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Table 8. Calculation sheet for IPLV

(}J;fnogr g&ﬁi DBH | Ton-hr Ii)":é‘(‘},/f) Min Bin Low Bin Peak Bin | Design Bin
a | a8 |4 | 17 8 |lam| 17 ]| 0] 0 0] 0o 0] o0
% |29 |514] 38 | 17 |sma| 8| 0o | o o | 0 | 0o | 0
% | 256 |66 | 64 | = |66 64 | 0 ] 0 | 0 | 0 | 0 | 0
7 | 26 |60 | 2 | 3 | 0 | 0 |ew0| & | 0 | o | 0 | 0
8 | 1w |21 & | 42 | 0o | o || & | 0| 0o | o] o0
9 | 1o |463| & | % | 0 | o |48 & | 0o | o | o] o
0 | 143 |403| 8 | 8 | 0 | o |ws| & | 0o | o] o] o
31 |18 |%9] 8 | 62 | 0 | 0] o o 33w ] o] 0
R m %8| 8 | B | 0 | 0] 0| o0 |»w8| 6| 0] o0
3 57 |1s6| 48 | 8 | 0| 0 | 0o o || 48| 0| 0
B B |uz| 0 | 2 | 0 | o | o | o luzlo | ol o
5 9 |e0] 19 | 100 | 0] 0] o | o | o | o |eo0] 19

Total | 1751 |48522| 687 17333 | 119 | 146510 | 246 | 3013 | 78 | 6% | 19
Weighting 25.73% 5323% 16.84% 42%
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1) ARI standard 210/240, Unitary air conditioning
and air source heat pump equipment, ARI, 2003

2) ASHRAE standard 116, Method of testing for
seasonal efficiency of unitary air conditioners
and heat pumps, ASHRAE, 1995

3) ARI standard 550/590, Standard for water
chilling packages using the vapor compression
cycle, ARI, 1998

4) GB/T standard 18837-2002, "“Multi-connected air
condition (heat pump) unit, 53U F3==7t
BE, 2002
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