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A Study on Determining the Optimal Stop Time of HVAC System

In~-Ho Yang'
Research Institute of Engneering Science, Seoul National University, Seoul 151-742, Korea

{Received October 9, 2000, revision received November 10, 2000}

ABSTRACT: The purpose of this study is to present the method to determine the optimal
stop time of HVAC using Aritificial Neural Network model, one of the learning methods. For
this, the performance of determining the stop time of HVAC for unexperienced learning data

was evaluated, and time interval for measurement of input data and permissible error needed

for practical application of ANN model were presented using the results of daily simulation.
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Fig. 1 Schematic diagram of the optimal stop.
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Table 1 Structure of wall and slab in simulation room
composition of material
type section material thick-ness | thermal conductance | thermal gapacity
{mm} (W/mT) (J/m™C)
. stone 30 2.349 1,997,093
g air 50 0.026 1,162
A g styrofoam 50 0.036 37,631
g concrete 50 1.628 2,021,838
exterior ) plaster board 9 0.3% 1,062,614
wall stone 30 203.525 2,439,906
air 50 0.026 1,162
B concrete 70 1.628 2,021,838
styrofoam 50 0.036 37681
plaster board 9 0.326 1,062,614
plaster board 9 0.326 1,062,614
interior wall styrofoam 40 0.036 37,681
plaster board 9 0.326 1,062,614
slab concrete 100 1.628 2,021,838
Table 2 Conditions for simulation
Type Amb.ie.nt Floor 2Area Ceiling Height| Window Tt.’ans— Indoor Hea;: Lov?’er Limit m:
Condition (m”) {m) parency Ratio (%) | Load (W/m") | Setpoint Temnp. {C)
Bisulation)
A [ 250 26 0.85 15 20
Cutdoor
:':;:f‘oodilionadi
B Simatation 250 2.8 0.50 35 19
[space
Qutdoor

Table 3 Comparison between learning and re-

call

number | learning recall

]eal?r{ing total [mean RMS™| R? mean | max.

pattern | eITor | error error |error
10 0.110]0.011 | 0.029 | 0.876 1 0.034 [0.097
20 0.382]0.019| 0.009 | 0.986 { 0.019 [0.033
30 0.382|0.019 | 0.006 | 0.995 | 0.008 | 0.020
40 0.603|0.015| 0.007 | 0.995 1 0.009 [0.026
50 0.745|0.015| 0.005 | 0.996 | 0.006 [0.019
60 1.05210.018| 0.005 | 0.996 | 0.0056 | 0.021
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Fig. 3 Patterns of comparison between recall and simulation.
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Fig. 4 Flow of daily determination of the
stop time of HVAC using ANN.
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Table 4 Calculated days according to measure-
ment interval and permissible error
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Fig. 6 Patterns of outdoor air and room air

temperature.
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Fig. 7 Determination of the stop time using
ANN recall.
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