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Development of Artificial Neural Network Model
for the Prediction of Descending Time of Room Air Temperature
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ABSTRACT: The objective of this study is to develop an optimized Artificial Neural Net-
work (ANN) model to predict the descending time of room air temperature. For this, program
for predicting room air temperature and ANN program using generalized delta rule were
developed, and learning data for 27 spaces using systems of experimental design were col-
lected through simulation for predicting room air temperature. ANN was trained and the ANN
model having the optimized values— learning rate, moment, bias, number of hidden layer, and
number of neuron of hidden layer was presented.
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Table 1 Structure of wall and slab in simulation room

1043

type

section

composition of material

material thick-ness(mm) {thermal conductance(W/mC)|thermal capacity(J/m*C)

mortar 10 0.930 1,796,145

cement brick 90 1.3%6 1,582,686

A styrofoam 50 0.036 37,681

cement brick 90 1.396 1,582,686

mortar 10 0.930 1,796,145

stone 30 2.349 1,997,093

teri air 50 0.026 1,162

e | B styrofoam 50 0.036 37,681

w concrete 50 1.628 2,021,838

plaster board 9 0.326 1,062,614

stone 30 203.525 2,439,906

air 50 0.026 1,162

C concrete 70 1.628 2,021,838

styrofoam 50 0.036 37,681

plaster board 9 0.326 1,062,614

s plaster board 9 0.326 1,062,614

mte;‘lllor styrofoam 40 0.036 37,681

w plaster board 9 0.326 1,062,614

100
slab concrete 120 1.628 2,021,838
140
Table 2 Conditions for simulation
@ @ ©) @ ® ® @ ©)]
No. Floor Cel.lmg Wmdow. Window Trar}s— Indoor Ambient Lower Limit of Wall $lab
Area | Height |Area Ratio| parency Ratio | Heat Load Condition Setpoint Temp. T Thickness

m?) | (m) (%) (%) (W/m®) (T) YP¢ | (mm)
1 50 24 0.2 0.50 15 a 19 A 100
2 50 2.4 0.2 0.50 25 b 20 B 120
3 50 2.4 0.2 0.50 35 c 21 C 140
4 50 2.6 0.4 0.68 15 a 19 B 120
5 50 2.6 0.4 0.68 25 b 20 C 140
6 50 2.6 0.4 0.68 35 c 21 A 100
7 50 2.8 06 0.85 15 a 19 C 140
8 50 2.8 0.6 0.85 25 b 20 A 100
9 50 2.8 06 0.85 35 c 21 B 120
10 100 24 04 0.85 15 b 21 A 120
11 100 2.4 04 0.85 25 c 19 B 140
12 100 2.4 0.4 0.85 35 a 20 C 100
13 100 2.6 06 0.50 15 b 21 B 140
14 100 2.6 06 0.50 25 c 19 C 100
15 100 26 0.6 0.50 35 a 20 A 120
16 100 2.8 0.2 0.68 15 b 21 C 100
17 100 2.8 02 0.68 25 c 19 A 120
18 100 2.8 0.2 0.68 35 a 20 B 140
19 250 2.4 0.6 0.68 15 c 20 A 140
20 250 2.4 06 0.68 25 a 21 B 100
21 250 2.4 0.6 0.68 35 b 19 C 120
22 250 2.6 0.2 0.85 15 c 20 B 100
23 250 2.6 0.2 0.85 25 a 21 C 120
24 250 2.6 0.2 0.85 35 b 19 A 140
25 250 2.8 04 0.50 15 c 20 B 120
26 250 2.8 04 0.50 25 a 21 A 140
27 250 2.8 0.4 0.50 35 b 19 C 100
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Fig. 10 Patterns of total error according to
bias (No. 19~27).
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Table 3 Optimized values of learning factors

factors optimized value
learning rate 0.40
moment 0.85
number of hidden layer 2
number of neuron of hidden layer 4
bias variable

Predicted
descending time

(DRoom air temp.

@ Varing rate of room air temp.
@ Outdoor air temp.

@Varing rate of outdoor air temp.

Fig. 11 Optimized structure of ANN model.
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