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## 6187553920 : MAJOR ENERGY TECHNOLOGY AND MANAGEMENT
KEYWORD: AUTOMATIC CONTROL SYSTEM, CHILLER, TEMPERATURE
FLUCTUATION, ENERGY SAVING
Sahapat Budtikajorn : ENERGY SAVING IN A LARGE AIR CONDITIONING
SYSTEMBY INSTALLING AN AUTOMATIC CONTROL SYSTEMCASE
STUDY : A SHOPPING CENTER. Advisor: Assoc. Prof. Withaya Yongchareon,

Ph.D.

The energy consumption of air conditioning system is approximately 45% of the total
energy consumption in a shopping center. Therefore, chiller operation control is important for
energy saving in the large central air conditioning system. In conventional control, the change
in air-condition load will affect the air handling unit chilled water flow rate and then the chiller
load in order to maintain room air temperatures. This conventional control has a long response
time to the load change causing much air temperature fluctuation in air-conditioned area and
consuming more electrical energy in chiller operation. This research presents the use of an
automatic control system working with room air temperature sensors in air-conditioned area to
assist the conventional control system of chillers operation at shopping center. This automatic
control system uses air temperature sensors installed in air-conditioned areas to limit chiller
load target directly. This automatic control system could reduce response time causing air
temperature fluctuation is reduced. The root mean square of air temperatures were reduced 0.0,
0.16 and 0.43 °C of cinema area, shopping area, and food center area respectively. With the aid
of this automatic control for continuous monitoring of all temperatures in the air conditioning
areas, the air handling unit temperature control set points of cinema area, shopping area, and
food center area were changed to the new target values which were 24.5, 25.3 and 25.3 °C
respectively. After applying this automatic control, the electrical energy consumption per day

was reduced by 25.8 %.

Field of Study: Energy Technology and Student's Signature .........c.cceeeerereennne.
Management

Academic Year: 2019 Advisor's Signature .........ccceeeeveeveennnnns
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Airtemperature fluctuation in air-conditioned area (after improvement)
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MARUIN 3

@ a f %% o J = f { A o
Wafnﬁ'JWII’ENQﬂ!ﬁgiJLl,a3ﬂ']'lﬂJEIﬂfHﬁiJW‘l’]‘ﬁsUfJ\‘]ﬂ'lﬂWﬁ‘U3L'Jﬂ!‘ﬁl!°ﬁ“ﬁﬂ'lﬁuﬂ

GRITRESIEATHER
il
pa | Tsamwneuns guiimsm guiions gamginden
QU ATy GLIRH AT QUYL A QUM AT
10:00 223 64.3 23 61.5 25 66 33.8 63.30
10:10 229 62.5 222 63.1 26.8 65.3 32 64.60
10:20 22.8 65.8 22 65.5 25.8 61.8 32.8 63.20
10:30 22.9 61.8 22 63.4 26.3 60.1 324 64.60
10:40 22.4 63.2 22.9 64.3 26.2 64.9 323 62.70
10:50 22.8 61 22.9 64.4 253 66.8 34 64.10
11:00 223 64.6 224 65.3 26.7 67.3 33.9 61.50
11:10 22.8 63.2 22.6 61.3 25.5 60.3 33.9 61.80
11:20 22.6 61.6 22.1 64.9 26.5 67.3 34 64.80
11:30 22 65.5 22.7 64.9 25.4 67.2 34.5 62.60
11:40 222 63.1 23 62 26.8 61.9 349 63.20
11:50 22.7 65.7 22.8 61.7 25.8 67.1 33 62.70
12:00 22.2 63.5 22.8 65.3 25.8 63.9 33.9 60.00
12:10 22.6 64.1 22.7 60.8 25.8 69.5 335 65.00
12:20 22.5 64.6 22 61.4 26.7 64.5 34.7 64.10
12:30 22.6 61 22 63.7 25.6 69.8 333 61.20
12:40 22.8 65.6 223 60.6 26.8 61.9 34 61.70
12:50 22.8 63.2 22.8 60.2 25.8 69.4 34 61.00
13:00 22.6 61.1 23 60.7 25.3 66.2 35.2 64.30
13:10 223 63.7 22.7 64.6 26 61.6 35.1 63.90
13:20 22.8 64.6 223 63 27 63 36.4 60.00
13:30 223 64 223 65.6 25.5 66.6 35.6 64.30
13:40 22.7 65.8 22.8 63.8 25 66.1 36.7 65.00
13:50 22 63.2 22.7 60.7 27 62.9 36.5 63.00
14:00 22.5 64.7 222 60.3 25.1 61 359 63.40
14:10 22.7 65.2 22.6 65.5 25.7 66 36.6 63.20
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nouNIlTul;e (ao)

T
na | Tsammeuns guiimsm guiiomns aauHgiiIAaeN
QU ATy GLIRH AT QN3 A QUM AT
14:20 23 64.6 224 61.8 26.2 65.2 353 61.90
14:30 222 64.3 22.6 64.3 26.2 67.6 35 64.10
14:40 222 63.9 22.5 60.9 26.2 65.9 359 61.10
14:50 229 65.7 23 65.1 26 60.6 353 61.50
15:00 22.1 62.3 229 64 25.6 67.5 36.6 63.00
15:10 22.1 64.3 224 65.7 253 63.9 35.5 63.10
15:20 22.9 60.8 22.6 63.4 26.8 69.2 35 62.10
15:30 22.6 61.2 223 65.7 25 69 35.8 62.30
15:40 22.1 60.8 23 64.1 26.4 65.9 34.1 61.30
15:50 22.4 60.2 22.5 65.3 26.1 69.1 33 63.70
16:00 23 61.6 22.3 60.7 25 66.6 344 64.00
16:10 22.8 64.1 22.5 60.4 25.6 61.1 33.8 62.50
16:20 224 61.1 22.8 61.8 25.8 61.1 33.7 64.40
16:30 22.5 66 22.4 63.4 26.1 69.4 33.1 60.20
16:40 22.4 65.8 22.7 65.1 26.4 65.8 34.1 61.00
16:50 223 65.2 23 62.6 25.9 68.8 33.2 63.90
17:00 22.6 62.4 22.7 61.2 26 68.9 34.1 61.50
17:10 23 64.4 22.9 60.2 253 68.3 34.1 60.90
17:20 22.3 63.2 22.7 60.1 26.4 62.9 33.6 61.50
17:30 229 60.1 23 61.2 25 67.9 34.6 61.80
17:40 22.6 63.5 22.5 64.4 26.9 67 332 61.30
17:50 22.1 62.8 22.4 61.7 26 60 35 63.40
18:00 22.6 65.9 22 65.4 25.5 69.5 33.1 63.80
18:10 22.6 62.7 22.4 64.5 25.1 62.8 31 63.40
18:20 22.4 62.8 22.8 63.6 253 69.9 32.8 63.70
18:30 22.5 61.8 23 62 25.6 61.3 32.7 63.80
18:40 23 63.1 22 60.7 254 60.7 32.7 64.50
18:50 223 64 22.4 60 26.1 61.8 322 63.20
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QU ATy GLIRH AT QN3 A QUM AT
19:00 23 61.9 22.9 61.5 25.8 63.9 32.7 60.70
19:10 22.1 62.5 22 62 25.2 68.8 32.2 61.50
19:20 223 60.1 22 61.3 25.1 60.7 31.6 63.60
19:30 22.9 61.3 22.5 65.2 25.7 63.6 32.7 61.10
19:40 22.7 60.7 22 62.3 26.6 64 33 64.80
19:50 22.7 62.4 222 65 27 63.4 323 60.30
20:00 22.6 64.7 22.6 60.1 25 63.5 32.8 63.60
20:10 223 63 23 62.8 25.6 67.2 32.8 64.80
20:20 22 62.3 22.9 64.7 26.5 64.7 32 60.90
20:30 22.8 64.8 225 64.4 26.9 66.1 313 60.00
20:40 23 61.8 22.5 65.8 26.7 61.8 31.8 62.10
20:50 22.7 65 22.7 62.6 26.6 66.6 31.8 60.80
21:00 23 64.9 224 60.1 26.2 60 314 62.30
!ﬂéﬂ 22.6 63.3 22.5 62.9 25.9 65.1 33.8 62.7
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MANUIN D

naan sy
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(o1} JRAPITE Shopping Zone guéioms QauHiinINGeN
QMUHAN Ay RN Ay QMHR Ay QMUHN Ay
10:00 | 24 64.6 25.3 64.1 25.1 64.8 33.9 64.40
10:10 | 24.8 64.6 253 64.3 252 64 33.8 64.00
10220 | 249 63.1 253 63 25.5 64.3 34.3 64.80
10:30 | 243 63.4 25.4 64.1 252 65.9 34.2 64.90
10:40 | 24.4 63.7 25.1 65 252 65.4 33.6 64.20
10:50 | 243 63.1 25.3 63.8 25.5 64.9 33.8 64.30
11:00 | 24.6 64.2 25.2 64.6 252 64.8 33.8 64.90
11:10 | 243 64.4 252 63.7 25.1 66 345 64.90
1120 | 24.1 63.4 25.3 63.1 25.5 65.8 335 64.90
11:30 | 245 64.1 25.1 64.9 25.5 65.5 34.1 64.50
11:40 | 243 64.3 25.2 64.4 25.5 65.5 33.8 65.00
11:50 | 24.1 64.1 25.1 64.9 25 65.5 33.7 64.70
12:00 | 24.9 64.9 25.3 64.8 252 65.9 33.6 64.50
12:10 | 245 63.9 25 64 253 65.9 34.2 64.90
1220 | 24.1 63.3 25.5 63.8 25.1 65.6 33.9 64.30
12:30 | 242 64.1 25.5 63.4 25.1 65.4 342 64.30
12:40 | 25 63.9 252 64.5 25.1 65.9 345 64.60
12:50 | 24.6 64.2 25.5 63.9 25.5 64.2 34 64.60
13:00 | 24.6 63 25.5 63.8 252 65.1 33.9 64.80
13:10 | 24 64 25.4 63.4 254 64.7 34.5 64.00
1320 | 24.1 64.7 25.5 63.6 252 64 34.5 64.00
13:30 | 24.4 63.7 25.1 63.9 25.5 64.6 33.8 64.10
13:40 | 249 63.4 253 63.7 254 65.6 34.1 64.70
13:50 | 242 63.8 25.5 63.8 252 65.1 33.8 64.60
14:00 | 24.7 63 25 64.8 25 65.2 34 64.90
14:10 | 24 64.3 25 63.5 25 65.3 33.5 64.80
1420 | 25 63.4 253 64.3 252 64.4 34.1 64.60
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T
na | Tsammeuns guiimsm guiiomns aauHgiiIAaeN
QU ATy GLIRH AT QN3 A QUM AT
14:30 243 63.1 253 65 254 65.5 34.4 64.20
14:40 24.9 63.4 252 64.1 25 64.6 339 64.50
14:50 25 63.4 253 63.1 25.1 64.2 339 64.00
15:00 24.6 64.1 25.5 65 25.5 64.8 34.5 64.10
15:10 243 64.6 252 63.6 25 64.5 344 65.00
15:20 24.8 64.5 25.1 63.7 25 65.2 33.5 64.50
15:30 24.3 63.7 25.1 64.3 25.1 64.1 339 64.70
16:40 24.3 63.2 254 63.2 253 64 339 64.70
16:50 24.2 64.4 25 64.2 25 64.1 33.6 64.90
17:00 25 63.1 25.2 64.3 25.2 65.1 33.7 64.50
17:10 24.7 64 25.1 63.7 254 65.7 335 64.00
17:20 24.7 63.5 252 64.4 25.2 65.1 34 64.00
17:30 24.6 63.8 25.5 64.5 25.2 65.6 344 64.70
17:40 243 63.4 252 63.6 253 65.7 345 64.30
17:50 24.1 64.7 253 64.5 25.5 64.2 33.7 64.60
18:00 24.9 64.3 253 63.1 253 64.1 34.1 65.00
18:10 24.6 63.6 254 64.7 25.4 64.4 344 64.50
18:20 25 65 254 64.7 25.2 64.2 34.2 64.10
18:30 24.7 63.4 253 63 25.1 65.3 34 64.70
18:40 24.7 64.3 253 63 25 65.1 343 64.40
18:50 24.6 64.6 254 64.6 25.1 65 33.6 64.70
19:00 24.7 64.8 25.5 63.2 254 65.4 343 64.40
19:10 24.7 63.5 253 63 25.1 64.6 34.2 64.20
19:20 243 64.1 25.5 64.6 253 65.3 344 64.40
19:30 24 63.2 25.5 64.7 25.5 64.5 34.1 64.60
19:40 24.2 63.2 25.5 63.6 253 64.7 34.1 64.70
19:50 24.6 63.8 25.1 64.8 253 65.6 34.1 64.20
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QU ATy GLIRH AT QN3 A QUM AT
20:00 24 63.6 252 64.8 252 65 34.1 64.20
20:10 24.3 63 25.1 64.7 252 65.6 343 64.50
20:20 24.8 63.1 25.5 63.2 254 66 33.8 64.30
20:30 244 64.9 25 64.1 25.1 65.6 343 65.00
20:40 24.5 64.9 252 63.3 25.5 65.9 33.6 64.50
20:50 24.8 64.7 25 63.8 25 65.3 34.1 64.60
21:00 24.3 63.4 25.1 63 254 65.2 34.1 64.50
!ﬂéﬂ 24.5 63.9 25.3 64.0 25.3 65.1 34.0 64.5
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ENERGY SAVING IN A LARGE AIR CONDITIONING SYSTEM BY
USING AN AUTOMATIC CHILLER CONTROL SYSTEM. CASE
STUDY: A SHOPPING CENTER

The 10th Thai Society of Mechanical Engineers, International
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