Optimization of chiller system's operating
parameters through data analysis
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HWP: OA-Enthalpy Control Pressure Variation

> AT
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85—5
an-i
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65

Y2012~Y2016 (M3)

SPIC: 2.9~3.1 kg/cm?2

AT: 3.0~5.2°C
sPIC: 2.5~3.1 kg/cm2
AT: 55~9.1°C

LPIC: 2.4~2.7 kg/cm2
AT: 45~6.8°C

PIC: ~2 kg/cm2
AT: 5.5~6.5°C

0 55 60 65 7O 75 8BO B85 90 95
OA-ENTHALPY

For OA Enthalpy >=40 kJ/kg and
AT ~ Optimum

PIC ~2.0 kg/cm?2,
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HWP: OA Enthalpy Control Pressure Setting
» At least for 78% of a year OA Enthalpy >=40kJ/kg
» Preheater consumption is almost negligible for OA Enthalpy >= 40kJ/kg
» So, HWP pressure setting can be brought down to 2.0 kg/cm?

> Can have an annual cost savings of around 1.20 MNT$
For OA-Enthalpy >= 40kJ/kg

______Asis  |Tobe HWP kW vs PIC-Output

350

PIC 2.95 2.00 y =0.0715x2 - 5.6135x + 144.67
. : 300 RZ=1
HWP KW 133 75 = 250
=~
. & 200
Savings (NT$) Base 1,219,558 =
= 150
©
PIC (mbar) | PIC-OUTPUT (%) Hz HP (1 set) [ HWP total kW E 100
100 60 200 298 B
3.05 783 47 96 143 50
2.98 76.9 46 91 135 0
2.65 711 43 72 107
2.49 70.9 43 71 106 >0 60 70 80 0 100
2.00 63.0 38 50 75 PIC-Output (%)

System Performance Test over last 4 years: No impact due to PIC setting variation

Year Total Data Points - - ST e OIS,
Data points | % Time Avg. PIC Avg. PIC-Output | Avg. HWP kW (2 sets)
2016 (M1~M3) 13102 5896 45.0 2.95 76.3 132.8
2015 52202 43307 83.0 2.70 72.5 113.5
2014 52125 40947 78.6 2.21 65.9 85.4
2013 52556 41953 79.8 2.68 76.4 133.0
2012 52679 42226 80.2 2.98 83.9 176.9

110
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HWP Pressure Setting and OA Data Distribution
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100.0% maximum 88.4391 100.0% maximum  3.08717 100.0% maximum 100 100.0% maximum 95.0156 100.0% maximum 3.00837 100.0% maximum 94.3594
99 5% 836156 00 5% 3.03384 00.5% 92.8766 99.5% 885844 09.5% 287625 09 5% 80.6078
97 5% 80.6859 07 5% 3.02359 97.5% 86.7734 97.5% 85.0922 97.5% 281266 97.5% 75.1563
90.0% 76.2313 90.0% 3.00225 90.0% 85.9375 90.0% 80.8313 90.0% 259405 90.0% 721133
75.0% uartile  70.1525 75.0% uartile 299572 75.0% uartile 84 6563 75.0% uartile 74 8219 75.0% uarile 253318 75.0'5_6 gquartile  70.9141
! median 55.5938 ! median . I ! |5n.n% median 585938 50.0% median 2.02742 50.0% median 643084 I
3 quanne  aZoa0T 700 quane  2o/020 ik quarie ’ T quanie  a24457 TRt quame Zouoea AR Uanne "
10.0% 342844 10.0% 293983 10.0% 82.2188 10.0% 32 5688 10.0% 2.0058 10.0% 625742
25% 267938 25% 290299 25% 81.6836 258 25 8469 2 50 1.99939 2 5% 62.457
0.5% 23.3625 0.5% 290171 0.5% 809125 0.5% 21 466 0.5% 1.99939 0.5% 62.3672
0.0% minimum  16.3781 0.0% minimum  0.03091 0.0% minimum T7.75 0.0% minimum 17.8638 0.0% minimum  1.89145 0.0% minimum 62.1484
4 Mements 4 Mements 4 Moments 4 Moments A Moments 2 Moments
|Mean 55 674659 Mean 2-930_235 Mean 84-’10397"| Igl%an 57833732 Mean 22824023 Mean B67.134033 I
Std Dev 15.820614 Std Dev 0.0530179 Std Dev 1.6650030 BE S ERENES S GINE PR K G AT ENES
Std Err Mean 0.068973 Std Err Mean 0.000231 Std Err Mean 0.0072543 Std Err Mean 0.0797517 Std Err Mean 0.0012488 Std Err Mean 0.0202621
Upper 95% Mean 55800846 Upper 95% Mean 29306278 Upper 95% Mean  84.123188 Upper 95% Mean  57.990046 Upper 95% Mean  2.2848499 Upper 95% Mean 67.173749
Lower 95% Mean 55539471 Lower 95% Mean 297897823 Lower 95% Mean 84.094751 Lower 95% Mean 57.677418 Lower 95% Mean 2.2799546 Lower 95% Mean 67.094317
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