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ABSTRACT
This research aims to develop a mathematical model for classroom scheduling at 30th
Anniversary Building, Faculty of Engineering, Chiang Mai University. The objective of this study is
to reduce energy consumption and electricity costs which were charged according to the time of
consumption ( Time-Of-Use (TOU) rates) which the average of electricity costs per unit is different.
The factors to be considered include 1) The electricity consumption intensity in each time.
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2) Classroom selections appropriately match number of students, and 3) The impacts of increasing
classroom’s temperature caused by sunlight affecting air conditioning which accounted for 40 percent
out of the electricity consumption. The answer is an optimal solution of classroom scheduling to
reduce energy consumption and electricity costs considered with factors and constraints of classroom
scheduling.

A summary of the research showed the factors which reduced electricity costs the three most.
First, the intensity changed of the electricity consumptions in each time, led electricity costs incurred
due to cost in the form of peak load (Peak Load), expenses reduced 16.60 percent. Second, classroom
selections appropriately match number of students and avoided using classroom which temperature
increasing affected, cost reduced by 3.21 percent. As a result, the totally electricity costs reduced by
5.74 percent, accounted for decrease of electricity costs for 3,954.97 baht per months at 2nd and 3rd
floors, 30th Anniversary Building.
Keywords:  Optimal model, Classroom scheduling, Electricity costs reduction, Electricity
consumption reduction.
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Y o w = o X
UBINA J1YATIBYAAIU

!
aun 1
MODEL :
SETS :
ROOM /1..13/ : PA_PE;
PERIOD /1..10/ : EC;
LINE{ROOMPERIOD) : PF, X;
CLASSROOMDEMAND /1..3/: CLD;
ENDSETS
1 d'
aun 2
DATA :

IPA = A/C Power Demand in Each Room ;
PA=0.00,438329 151,162, 12%0,12.67, 499237161
IPE = All Load Except A/C Power Demand in Each Room ;
PE=405413.16.521.521,2.96,2.96,

2.96.3.16. 441, 441, 2.96.2.96 ;
EC = Electricity Cost in Each Period ;
EC =426.14, 638.78, 866.09, 789.93, 837.3%,

352.86, 737.37. 410.53, 13979.84, 948.92 ;
IPF = Themal Condition Factor for Air Conditioner ;
PF= 11
11
11

11
11
11
11
11.

Lh LA
[
Lh LA

1
1
1
1
1
1
1
1

| N R
Ln
=
Ln

CLD =10, 39, 76
OVERALLCLASSDEMAND = 75 :
ENDDATA
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1 =
a3un 3
lobjective fimction ;

MIN = @SUMROOM() -

@SUM(PERIOD(j) - EC(j} * ((PF() * PAG) + PE@) * X)) :

lconstraint ;

Iprograme package registration ;

X(19)=0: X24)=0: X(38)=0: X#5)=0: X@d.7)=0:
X(53)=0: X3EDN=0: X(3.9=0; X(G.10)=0; X(67)=0:
X(69)=0: X(6.10)=0: X(7.7)=0: X(79)=0: X(7.10)=0":
X(ET)=0: X104 =0: X(11L.7)=0; X(119)=0; X(I1L10)=0:
X(129)=0; X(12,10)=0:

110-20 seats requirement, 35 seat rooms, for 10 class ;
@SUM(PERIOD() - X(94)) = CLD(1) ;

130-50 seats requirement_ 45 - 50 seat rooms, for 39 class ;
@SUM(PERIOD() -
H(LXQEGRO)XO RS X(1257X(131)) = CLD(2)

160-80 seats requirement. 80 seat rooms, for 26 class ;
@SUM(PERIOD() - K(4 X (5 {HX (10X (114)) = CLD(3) ;

!1 room for 1 class in each period == 75 class ;

@SUM(ROOM(?) : @SUM(PERIOD() -
X(if))) >= OVERALLCLASSDEMAND ;
Ibinary constraint ;
[@FOR(LINK : @BIN(X)) ;
END
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e[|

Rows= 5 Vars= 108 No. integer vars=
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No. < : O No.=: 3No.3>»: 1, Obj=MIN, GUSs <= 3

Single cols= o

Global optimal solution found at step: o
Objective value: 318222.9
Branch count: 1]

LINGO Solver Status [LINGOpaperformat] 5||i Cost

00000

v C 00000
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Total: L)

Nonlinear i Nnmm:r p 00000
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i~ Optimizer Statu: Nonzer: 00000

State: Global Optimum Tolal 328 00000
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