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Effect of Measuring Period on Predicting
the Annual Heating Energy Consumption for Building
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ABSTRACT: This study examined the temperature—dependent regression model of energy con-
sumption based on various measuring period. The methodology employed was to construct tem-
perature-dependent linear regression model of daily energy consumption from one day to three
months data-sets and to compare the annual heating energy consumption predicted by these
models with actual annual heating energy consumption. Heating energy consumption from a
building in Daejon was examined experimentally. From the results, predicted value based on one
day experimental data can have error over 100%. But predicted value based on one week expe-
rimental data showed error over 30%. And predicted value based on over three months experi-
mental data provides accurate prediction within 62 but it will be required very expensive.

Key words: Heating energy consumption(t4 o\ x| A}£-3F), Regression analysis(3]7#4),
Heating energy prediction('¢ old X&), Measuring period(Z4713}), Daily
average outdoor temperature(¥dH T 97| LX)
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Table 1 Building description

Item Description
Buliding area 705.3 m®
Gross floor area 14,379 m?
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B7~B3 : Parking area
B2 : Machinery area
B1~F13 : Office

Floor information

Heating equipment | LNG steam boiler (2 ea.)

Interior CAV

Air conditioning

Exterior FCU

Control system Auto+Manual system

<

Sensor

=

il

5
B

1«
H

Computer Data logger Transducer

Fig. 1 Schematic of data aquisition system.
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Table 2 Comparison of the actual gas consumption with the predicted gas consumption by linear

regression based on daily average outdoor temperature

S, [INm’l| S, [Nm°]| E[%] S, [INm®]| S, INm®]| E{%]
Weekday 50359 52366 4.0 |Weekday +Saturday| 58202 60304 36
Saturday + Sunday + Holiday| 15341 16044 46 Sunday + Holiday 7498 7902 54
Total 65700 68410 41 Total 65700 68206 38

Table 3 Comparison of the actual gas consumption with the predicted gas consumption by linear
regression based on daytime average outdoor temperature

S.[INm¥)| S, [Nm®]| E[%] S, [Nm®]| S, [Nm®]| E[%]
Weekday 50359 52405 4.1 | Weekday + Saturday | 58202 60375 3.7
Saturday +Sunday + Holiday| 15341 16091 49 Sunday + Holiday 7498 7929 5.7
Total 65700 68496 4.3 Total 65700 68304 39
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Table 4 Daily regression equations based on
the gas consumption in daytime

Operation R
time [h]

4/Mar.| Y= 1.02X+33.66 10 0.0933
5/Mar. | Y=—0.63X+47.65 1 0.231
6/Mar. | Y=—3.05X+62.01 11 0.899
7/Mar. | Y=—5.25X+55.83 11 0.647
8/Mar.| Y=-0.58X+51.32 1 0.185
9/Mar. | Y=—2.80X+53.93 10 0.732
10/Mar.| Y=—11.1X+1132 8 0.955

Date |Regression equation

Table 5 Comparison of annual heating energy
consumption based on daily regress-
ion equation

S,INm’] | S,INm’l | E[%]
4/Mar. 57,729 12.1
5/Mar. 71,333 3.6
6/Mar. 86,722 32.0
7/Mar. 65700 71,019 8.1
8/Mar. 76,386 16.3
9/Mar. 70,956 8.0
10/Mar. 142,840 1174
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Table 6 Comparison of annual heating energy
consumption based on each regress-
ion equation
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Table 7 Comparison of annual heating energy
consumption based on monthly re-
gression equation
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S, [INm’] S,,[Nm3] E[%] S, [Nm’] S,,[Nms] E1%]
1 Week of Jan. 86,553 317 Weekday | 49943 63572.0 127
1 Week of Feb. | 65700 74,039 12.7 J2%r(1)1/ Weekend | 15757 16779.1 106
1 Week of Mar. 63,486 34 Total 65700 80351.1 122
2 Weeks of Jan. 80,843 23.0 Weekday | 49943 515204 103
2 Weeks of Feb.| 65700 | 69,739 | 6.1 1;88.1/ Weekend | 15757 | 173054 | 110
2 Weeks of Mar. 62,133 6.3 Total 65700 68825.8 105
3 Weeks of Jan. 82,708 259 Weekday | 49943 43270.2 87
3 Weeks of Feb.| 65700 71,519 89 I\éloaél/ Weekend | 15757 14261.0 a1
3 Weeks of Mar. 59,574 9.3 Total 65700 57531.2 88
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Fig. 3 Linear regression of data sets for three
weeks in Feb.
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Table 8 Comparison of annual heating energy
consumption based on two monthly
regression equation

S, INm%]| S,[Nm*]| E[%]
Jan, | Weekday | 49943 | 55816 | 120
=" | Weekend | 15757 | 17040 | 80
Feb " rotal | 65700 | 7287 | 110
Feb. Weekday | 49943 47577 50
=" [ Weekend | 15757 | 16290 | 30
Mar "ol | 65700 | 63868 | 30
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Table 9 Comparison of annual heating energy
consumption based on three monthly
regression equation

S, INm]| S, [Nm’]| E[%]

Nov. | Weekday | 49943 | 50614 13

~ | Weekend | 15757 | 15506 16
Jan. " rotal 65700 | 66,120 06
Dec. Weekday | 49943 53,604 73

~ | Weekend | 15757 | 16,174 26
Feb. I “Total | 65700 | 69,778 6.2
Jan. Weekday | 49943 52,365 4.8

~ | Weekend | 15757 | 16,043 18
Mar. [ 1otal | 65700 | 68,409 40
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Fig. 4 Linear regression data sets for three
months from Nov. to Jan.
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