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Abstract

Research on Electricity Consumption and Prediction of the Residential Area in
Tainan

In order to predict urban energy consumption, this dissertation focuses on the prediction
model of the electricity consumption in urban residential area. The electricity consumption
characteristics of 3 categories, including residential town houses, roadside stores, apartment
buildings, are discussed in this study.

27 residential blocks with 1386 residential town houses in Tainan, Taiwan are selected as
samples. Among them, 599 houses are valid samples. The conclusions are as follows: 1.The
average EUI is 33.29 kWh/ni - yr; 2.Concerning the eletricity consumption density, the two- story
building is 1.56 times larger than that of 5-story building. Considering orientations, the
west-facing houses are 1.33 times the average electricity consumption of those facing north;
3.The air-conditinion electricity consumption accounts for 15.56% of the total. In addition, a
simplified prediction model for electricity consumption of residential blocks is developed in this
study. For utterly residential buildings, the deviation of the predicted data is about 10.14% to
15.62%. The coefficient of correlation(R value) between the predicted value and the sample is
0.78. The electricity consumption of residential blocks with west-east major axis is truly lesser
than that of north-south axis by 12.89%.

Regarding the roadside stores, 59 residential street blocks 555 commercial town houses in
Tainan, Taiwan are selected as samples. Among them, 434 houses are valid samples. The
conclusions are as follow: 1.The average story still in business usage is 1.31; 2.The average EUI
is 153.73 kWh/m - yr with a high standard deviation of.306.59 which implies a large difference
among samples; 3.All the samples are divided into 38 categories. The EUI of the highest category
is 54 times larger than the lowest one; 4. Outdoor temperature was used as the main factor to
predict the EUI of the 38 store categries; the R value is 0.861; 5. To enhance the predictability of
the model, we put in more factore, including air condition status, width od the road in front,
whether or not situated at the corner of the block, the orientation of the bilding. By doing this, the
R value increases to 0.932

9 apartment buildings are chosen as samples are used to derive the prediction model. The
EUI of private and public utilized area is ised to predict the total electricity consumption.

Finally, in order to predict the electicity consumption of the residential area. This research
will estiblish several prediction models to apply to different precision and conditions.

KEYWORD: Residential Block, Energy Use Intensity, Electricity Consumption Prediction, Urban
energy
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ABSTRACT

The purpose of this paper is to probe into the energy
consumption of urban in Taiwan. Through the
investigation and analysis of electricity consumption data
from residential city blocks, this study discusses the
difference of electricity consumption in row houses while
they are located in different urban block patterns. There
are 59 blocks, which 1,941 houses are included in, chosen
to be the samples. Among them, 599 households and 434
commercial uinits are valid samples. The average energy
use intensity (EUI ) is up to 33.29KWh/(m’yr).
Considering azimuth, the average EUI of the west-
elevated house is 1.33 times than that of the north-
elevated house. Electricity consumption of air
conditioning (AC) in housing accounts for 15.56% of the
annual. Furthermore, three prediction equations are
proposed in the end. The first is designed for predicting
the EUI of household town house, the others are directed
against the whole block area. Basing on the confidence of
95%, the R” is between 0.82 to 0.98.

KEY WORDS
Load Forecasting, Urban Energy, Residential Block,
Town House, Energy Use Intensity (EUI).

1. Introduction

Long and narrow row houses and city blocks, extremely
complex building appliance are the particular
phenomenon in eastern city. It is difficult to perdict the
area load. Moreover, the growing urbanization has led to
the over-crowded cities in Taiwan. In order to maintain a
quality living, people need to use all kinds of appliances,
these all cause the growing electricity comsumption in the
residential area. There are several related studies
discussing the electricity consumption or load forecasting
in the residential area. Some focus on household
appliances, equipments or the building characteristics
itself [1-3], while others lay emphasis on small-area load
forecasting through Petri Net Algorithm[4-6]. However,
we try to discuss this issue from a urban planning point of
view.
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This research investigated 59 representative blocks which
are 599 households and 434 commercial units inside.
Considering the factors of EUI including the orientation,
construction and stories of the town houses, the width of
the roads around the blocks and the outside temperature,
some conspicuous explanatory variables were concluded
through multiple regression analysis. Three load
forcasting equations are created, easier prediction model
needs fewer factors, more exact model needs more factors
and operation procedure. In the confidence interval of
95%, the R? of the equations are between 0.82 to 0.98. It
is reliable that the electricity consumption of townhouse
block can be figured out rapidly through the equations.

2. Selected Range and Analyzing Method

The chosen decision was made by a rational procedure.
Tainan is a city with 176 km’ areas and having a
population of 700,000 people. Tt is almost impossible to
investigate through the whole samples from the city. It is
necessary to make some tactics. Firstly, we judge the
intensity of building by GIS map and the population

IR Rl 1"

Fig. 1 Selected blocks in eastern area of T ainan in Taiwan



distribution from the whole city. That helps us to decide
several candidate regions. Secondly, a pre-investigation
was carried out on these regions. Thirdly, we take the
current building codes and the residential ratio into
consideration, the investigation region is shown on Fig 1.
Finally, the 59 blocks with 599 households and 434
commercial units are chosen randomly by their different
orientation.

The investigation can be divided into two parts. When
investigating, we have to take down all the information
about buildings first, such as building area, story, floor
area, and the width of road faced. Secondly, we get the
buildings’ electricity consumption data from the power
company. All the data will be the basis for analysis later.

3. Investigation Result and Analysis

3.1 Household Mix-used with Pedestrial Stores in the
Residential Blocks

Although the selected blocks are planned as residential
area, it’s common in Taiwan that the residential area is
mix-used with pedestrial stores. In the study, the
proportion of residential and commercial usage is
62.50%:37.50% based on their building area; while it’s
71.16%:28.84% based on their floor area. The majority of
selected samples are composed of 3 and 4 story buildings,
which is accounted for 75.46% of the total households.
The sum of their floor area is 114,593m’ which is
79.80% of the total floor area.

The electricity consumption of every selected block is
shown in Table 1. The average Energy Use Intensity (EUI)
is 66.64kWh/(m®yr) per block, while the standard
deviation is 43.84kWh/(m®yr). The highest one is 8.79
times the lowest (210.51/23.95). The main reason for this
high variation between samples is the pedestrial stores
within the block.

The average EUI of AC is 9.32 kWh/m’yr) and its
standard deviation is 7.77 kWh/(mz.yr). The correlation
between EUI and the EUT of AC is as high as 0.918. This
indicates the higher the block’s electricity consumption is,
the higher the AC electricity consumption is.

3.2 Electricity Consumption Analysis of Household
Format

The average EUT of the blocks is 66.64kWh/A(m®yr}, the
distribution appears the summer is the peak of the whole
year. Averagely, the highest monthly EUI is 1.67 times
the lowest one. The AC EUI is accounted for about
15.56% of the total EUL (Table 1)

The EUI of selected samples is categorized according to
their orientation (Table 2). The average EUI is 35.57
kWh/(m®yr), and its standard  deviation s
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2.80kWh/(m? yr). Among them, the EUI of the west-
facing buildings, the highest of all orientations, is higher
than that of the north-facing ones by 33%(Fig
2).Concerning the AC electricity consumption, the AC
EUI of the west-facing buildings is also the highest. The
value is 1.7 times the north-elevated one which is the
lowest one.

The EUI of west-facing houses becomes higher than
others from April gradually, and gets to its top in July or
August. The AC EUI is accounted for 13.51% to 20.02%
of the total EUI depending on the building’s orientation.

3.3 Electricity Consumption Analysis of Pedestrial
Stores

The pedestrial stores area accounts for 28.84% of total
area. All the kinds of every stores” EUI refer to the other
journal paper{3]. According to different business style,
energy consumption characteristics, All the stores are
classified into 38 categories in that study. Most kinds of
stores are included in Taiwan. Furthermore, there are
three main factors, the width of road faced, location(along
the streetside or at the comer) and orientation effecting
EUI in the same types of stores. At the end, the paper
develops 38 regression formulas to predict 38 kinds of
stores” EUI. With view of load forecasting of residential
blocks, this paper doesn’t touch upon the details of stores.
An average discription is adopted by this paper. The
average EUI of stores is 153.73 kWh/(m”.yr). It is 4.62
times than that of housing. Averagely, the energy
consumption of household is neraly equal to commercial
purpose in residential blocks. The data will be adapted
into this research later.

4. Prediction of Electricity Consum ption
Appendix

4.1 Prediction of Household’s Electricity Consumption

Equation (1) is used to predict the EUI of unit floor area
in row-houses. The equation only adopts one variable
temperature to predict the EUL The coefficient in front of
Xi is plus, it explains that he proportion of temperature to
EUI is direct ratio. It is a common phenomenon in
Tropical or Subtropical zon. With the confidence interval
of 95%, the correlation is 0.93 (the R* is 0.86), and both
the constant and the coefficient of variable X are
significant.

12

E,=>Y¥i=0129Xi—0403--- (1)
i=1

Ef: annual EUI of floor area. (kWh./mz)

Yi: monthly EUT of floor area. (kWh./mz)

Xi: outdoor temperature. (C)

0.129:regression constant. (kWhJ(In2 Ty

-0.403: regression constant. (kthmz)



Table 1 the EUI of the household blocks, Unit: KWh/ni

Temperature in Tainan*®] | 18,10 | 19.20 ] 23.00 | 2570 1 27.00 | 28.90 ] 29.10 ] 20.00 | 28.20 | 26.80 | 21.50 | 19.30
NO. Household]  Jan Feb Mar | Apr | May Jun Jul Ang Sep Oct Nov | Dec | Annaul [¥2
1 29 483 513 543( 625] 7.08] 776 843] ®0G) 776) 673) 570| 526 TR44) 11.38
2 29 317 332) 346] 404 4.63| SA8) s5y3| 572 S571) 471] 32| 345] S5283| 894
3 36 5.86] 627) 668 758| B4B| B0 902 @07 903] 793] 682( 634 9198 10.87
4 44 221 231 241 267 293 331 369 363 3s57)] 3.00] 243[ 232] 3450 4.9
3 23 440 5.05] 569 647 7.25] 779 833] B4 1I5)] 650) 544 492 T3 1185
6 28 344 330 334 344 355| 401| 468| 467 466] 422] 37%[ 361 4683 4.3
7 33 249 2.65) 2.1 288| 2.96] 353] 4.00] 4.00( 390] 338 286 267 3IR24[ 491
B 34 221 228 236 262 287 331 376 365 353 297] 241 231 3428 510
9 36 204] 214 225] 244 264 316 368] 352] 336) 28] 225( 215| 3246 517
10 14 1.71 177 183 1.92] 2.00] 218 236 238 240 204] 1e7| 1.69| 2305| 233
11 34 4260 386) 345[ 344] 343] 3.83] 424] 438 453] 432] 411 419 4803 1.23
12 7l 436 447 458[ 5.01] 564] 606 648] 637 627 557 488 4.62| 6442 115
13 48 4491 4921 535 590] 644] 675 07| 106 04| 620) 554 502 7IBE| 813
14 23 371 384 398 4.95] sS92] 615] 638] 650 661 531 401 3.86] 6122 10.26
15 32 300] 319) 329 3.65] 401 443 485] 470] 456] 4.05] 353[ 331| 4663 566
16 28 256 262 268 320 371| 437 503| 482] 461 3721 284 2790| 4286 825
17 15 565] 497 429] 499 569 653) T38| 21| T04)] 680] 656( 6.10] 7323| T4
18 5 519 556] 592 697 BO01| 963 1124 1025] 625] 819] 714 616] 9350 17.53
20 19 226) 250 274 321 367| 436 504] 468] 432] 346] 260( 2.43| 41.25| 847
22 34 240 2400 241 260 280 315 350 336 323)] 291] 259 2.50| 3386 334
23 21 358 3.90) 421 487] 554] 627] 00| 674 648] 577] S5.06( 432] 6375 1048
24 35 600 640| 680| 7.48] RIS5| 872 930 934 93%) S20] 702] 651 9331 1103
25 12 L7 1160 1140 15.66] 1983 21.17] 2251 2274 22.97 | 19.86) 1675 14.23[ 210.51| 40.35
26 23 1L160 1221 13.25[ 14.80] 1652] 1697 ] 1742 1718 1694 | 1524 ] 1353 1234 177.65] 10.55
il 22 2131 217 2.22] 251 281 314 346] 338 331] 284] 237[ 2.25| 3259 4.52
Average 4201 436| 452( 5.19] 586) 643 699 686 673| SBE) S502| 461 6664 9.32
PS. Period of data: 2002/1~2002/12, total households: 794 Stdev | 4384 W7
*] Data from Central Weather Bureau
+2 Annnal AC EUT: The difference between the sum of EUI from June to September and that from December to March.
Table 2 the EUT of row houses catergorized according to orientations, Unit: KWh/m{
Crientation|Household]  Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Cet | Nov | Dec | Annual |Rato*l]| *2 3
N 134 100 | 195 | 201 [ 231 | 247 [ 289 |1 332 | 318 [ 3.05 | 251 [ 203 ]| 196 | 2547 1.00 4.62 | 15.67%
W 22 215 | 238 | 261 [ 305 | 348 [ 411 1474 | 439 [ 404 | 327 [ 251 | 233 | 39.05 1.33 7.82 | 2000%
NW 97 210 | 237 | 244 [ 266 | 2.88 [ 341 | 303 | 380 [ 3.67 | 302 [ 237 | 228 | 3487 1.19 5.58 | 15.95%
SW 69 231 [ 244 | 258 | 288 | 3.19 | 373 | 428 | 409 | 391 | 327 | 262 | 246 | 3776 1.28 6,22 | 16.47%
E 57 214 | 226 | 252 [ 272 1282 [ 329 | 402 | 388 [ 338 | 306 [ 273 | 262 | 3557 1.21 5.04 | 14.17%
NE 31 224 [ 227 1220 | 266 | 303 | 324 | 378 | 365 | 3.19 | 290 | 261 | 243 | 3432 1.16 464 11351%
SE 96 231 | 239 | 247 [ 275 | 3.03 [ 354 1405 | 366 [ 38 | 321 [ 254 | 243 | 3658 1.24 5.83 | 15.93%
S 93 231 | 239 | 247 [ 281 | 305 [ 357 | 400 | 3685 [ 3.8 | 324 [250 | 245 | 3681 1.25 57758 | 15.73%
Average 219 | 230 | 242 [ 272 | 3.02 [ 347 | 402 | 385 | 363 | 306 [ 250 | 237 [ 3557 1.21 566 | 16.00%
PS. Period of statistics: 2002/1~2002/12, total bousebold: 599 Stdev | 2.89 0.10 1.04 1.93%
*1 The rafio of every orientation to north
*) Annual EUT of AC: The difference between the sum of EUI from June to September and that from December to March.
*3 The rafio of the EUT of AC o total annual EUT.
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4.2 Prediction of Residential Blocks’ FElectricity
Consumption

Combining the households with the commercial use, the
prediction model was made as Equation(2). With the
confidence interval of 95%, the correlation is 0.90 (the R’
is 0.82), and both the constant and the coefficient of
variable X are significant. Equation(l) described the
average floor EUI of household buildings, but equation(2)
is aimed to predict the average block area EUI of
residential areas.

12
Eb:ZY}:O‘ZSLXJ.—OAIZ'? ------ (2)

=]

Eb: annual EUI of block area. (kthmz)
Yi: monthly EUT of block area. (kVVhfmj)
Xi: outdoor temperature. ()
0.231:regression congtant. (kVVhf(m2 TN
-0.127: regression constant. (kthm2)

4.3 Accurate Prediction of Residential Blocks’
Flectricity Consumption

Equation (1) and (2) are the simple and rapid method to
predict the EUI of residential blocks. The only one
variable is temperature. The R? 0.86 and 0.88 are also still
permissible. But it is necessary to add some noteable
factors to create a more accurate prediction model.
Obviously, the long and narrow block led the town houses
to different oriention. It causes a lot of difference in EUL
The following method considerates the factor, and
predicts more exactly. Equation (3) is also aimed to
predict the EUI of residential blocks. The variables
include different orientation area(Ai), EUI of every
orientation (O1), commercial use factors (Rc and C).

TE, = > [(Ai xOi)x (1-R )]+ R, xC-----(3)

TEDb: annual electricity consumption of block. (kKWh)

Ai: area of every orientation. (mz)

Qi: monthly EUI of every orientation block area. (kthmz)

Rc: the floor rate of commercial use.(%0) The average rate of
this investigation is 28.84%%

C: the average EUI of commercial use. (kW‘hme)

The operation procedure is divided into 3 steps. Firstly,
the predicted block has to be demarcated to 4 areas with
different orientation(Fig. 3). It assumes that most row
houses face the road just in front, and the houses at the
corner have two differfent chances. At every corner, half
of the land is included in one direction while half is
included in another, but the triangular area for chamfering
(25/2) has to be subtracted additionally. Therefore, in Fig.
3, the area of west-faced and east-faced land a=(Wxd-
1/2d*x2/25/2)m?, and the area of north-faced and south-
faced land A=((L-2d) xW/2+1/2d*x2-25/2)m* The whole
area of block is 2a+2A=(LxW-50) m’, which just equals
to the length multiplies the width, then subtracts four
triangular area due to chamfering. The floor area of every
orientation comes from the product of land area and the
average floor ratio C.

In Table 3, the darken blanks should be filled by users,
others can be calculated automatically. What users have
to fill in are the block length and width of every
orientation without chamfering, the average depth of site
d, the average building ratio and the average floor ratio C.

Secondly, the EUI of block area due to every orientation
is established as table 4. The table shows different
orientation causes diffenent EUI by month. The data
originates from the invesigtion of this research, should be
convinced and present as an average EUI distribution in
Taiwan. It has to be remodified while appling to different
cities or countries.

Finally, the values in Table 4 have to be multiplied by the
floor area in Table 3 to predict total electricity
consumption in row house blocks.the area. (Equation 3).
Since all datas are connected with other two tables above,
the values of Table 5 can be calculated automatically. The
last two columns in Table 5 are the annual eiectricity
consumption and EUI of predicted blocks. The current
value in Table 5 is an example presenting block No. 6.
With the confidence interval of 95%, the correlation of
Equation 3 is 0.99 (the R” is 0.98).

Although equation (3) is more complicated than equation
(1) and (2), it provides a more exact prediction method. In
fact, what users have to do is only to fill the darken blanks
in table 3, the results can be calculated automatically.

A=(L—2a’)xg+la’1x2——
202

25
2

=20 |

Pre(gcted |7 9|8

15

a=W><a’fla’2><27§
2 2

land area=2A+2a=LxW -50 ‘

Fig. 3 site plan for predicted blocks
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Table 3 the basic data for predicted blocks

Bazic data of block

Length block
faces(shorter one)

Length block

faces(longer cne)

Average length L (M) 185.92 S S 185.74
PS:L=2d (M) 35.00 SW SwW
Average width W (M) 45.28 W 4537 W
PS:Wa=2d (M) 35.00 NW NV
Block arez Ag (M) 83684576 N N 186.1
Average depth d 17.50 NE NE
Average bmlding ratie 75.69% E 4519 E
Average floot ratio C 202.26%  SE SE
Data needs to be Flocr area in every Fleor area in every
rechecked oTien tanon(l\fl2 ) orien Ianan(Ml)
Data should meet the value below S 0.00 S 7496.77
1. (LFW-50)*C 16026.04 SW 0.00 Sw 0.00
2. Y FA 16926.04 W 961.19 W 0.00
Predicted rano of commercial area it NWY 0.00 NW 0.00
needn't be filled if there 15 no commerce N 0.00 N 7513.26
NE 0.00 NE 0.00
Siﬁc;ﬁ]commemal floor 0.00% E D) E 00
SE 0.00 SE 0.00

5. Accuracy analysis for prediction of EUI in
residential blocks

We use the formula above to predict the EUI of
households and residential blocks, all the equations
present acceptable accuracy. Equation (3) is the most
complex one with the highest confidence. The prediction
result shows as Table 6, Fig. 4 and Fig.5. In the
confidence interval of 95%, the R? is 0.98, and both the
constant and the coefficient of variable X are significant.
In this formula, Y represents the actual EUI of row house
(kWh/m®yr), and X represents the predicted one
(kWh/m? yr). The mean absolute deviation is only 10.03%,
and its standard deviation is also as low as 3.97%.

However, there is still a particular phenomenon in this
formula. Tn the light of this method, the actual EUT gets
higher, the equation may over estimate the predicted EUL
The blocks of No. 3, 18, 24, 25, 26 are the same situstion.
This is because there are higher ratio of commercial use
inside these blocks, and the commercial EUI is a bit over
estimated. Fortunately, the error ratio is still in the
acceptable range. But if same method applies to
commercial blocks in the future, this situation has to be
taken into consideration.

Table 4 datas of monthly EUI in row-house blocks

Monthlv EUI due to orientation (KWh/m>.month)

Orientation, O1 Jan Feb Mar Apr | May Jun Jul Aug Sen Oct Nov Dec
S 231 | 239 | 247 | 281 [ 315 | 357 | 400 | 395 | 389 | 324 [ 259 [ 245
SW 231 | 244 | 258 | 238 [ 319 [ 373 | 428 | 409 | 391 | 327 [ 262 | 246
W 2,15 1 238 | 261 | 305 [ 348 [ 411 | 474 | 439 | 404 [ 327 [ 251 | 233
NW 2,19 | 232 | 244 | 266 | 288 [ 341 | 393 | 380 | 367 | 3.02 [ 237 [ 223
N 190 | 195 | 201 | 221 | 247 [ 239 |332 | 318 | 305 | 251 | 203 [ 196
NE 224 1 227 1229 | 266 [ 303 [ 324 | 379 365 |3.19 [ 290 [ 26] | 243
E 214 1 226 | 252 | 2972 [ 292 [ 329 |402 |38 | 339 | 306 [ 273 [ 262
SE 23] 1239 1247 |1 275 [ 303 | 354 1405 1396 |38 [32] [254 | 243
Avp of commerce, C | 466 | 480 | 494 [ 576 [ 657 | 7.09 | 761 | 7.69 [ 777 | 672 | 567 | 517
Table 5 datas of monthly EUI in row-house blocks
EUT of block Jan Feb Mar Apr May Jun Jul Aug Sep Oct Noy Dec Sum
8 17,336 | 17,918 ] 18,500 21,042 | 23,583 | 26,775 29,966 | 29,583 | 29,199 | 24200 | 19,380 | 18,358 ] 275,930
SW 0 0 0 0 0 0 0 0 0 0 0 0 0
W 2062 2286 2510 2929 3348 3952] 4,555 4219 3882 3,146 2410| 2236] 37,535
NWY 0 0 0 0 0 0 0 0 0 0 0 0 0
N 14,238 | 14679 15,119 16600 | 18,522 | 21,723 | 24,924 | 23914 | 22903 | 18,840 15221 | 14.730] 221,413
NE 0 0 0 0 0 0 0 0 0 0 0 0 0
E 2040 2162 2406 2,599 2793 3,142 3840 3702 3240 2925 2.610] 2,505] 33,963
SE 0 0 0 0 0 0 0 0 0 0 0 0 0
EUI of commerce 0 0 0 0 0 0 0 0 0 0 0 0 0
Egkmcmmmﬁmm 35,676 | 37045 | 38,534 | 43,170 | 48,246 | 55.591 | 63286 | 61,417 | 59225 | 49.201 | 39.621| 37.828| S68.841
EUL 4.26 4,43 4.60 5.16 i 6.64 7i5h .34 .08 5.88 473 4,52 67.97
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Table 6 comparison between predicted EUTI and actual EUI

250

200

Actual | Predicted | Inaccuracy

NO- EUI EUI Rafio
1 73.44 £8.56 12.60%
2 3233 46.36 11.31%
3 91.938 102.232 11.13%
4 34.50 29.59 14.23%
5 713 £8.26 12.18%
6 46.85 40.23 14.10%
7 38.24 41.28 1.95%
g 34.28 31.26 3.30%
g 3246 30.58 5.79%

10 23.95 23.58 1.56%
11 48.03 42.36 11.81%
12 64.42 538.64 3.97%
13 71.38 82.26 14.44%
14 61.22 64,69 5.67%
15 46.63 55.56 19.14%
16 42.86 46.89 9.39%
17 73.23 £8.56 6.38%
18 93.50 99.96 6.91%
20 41.29 46.56 12.77%
22 33.86 30.55 9.78%
23 63.75 72.39 13.55%
24 03.31 106.55 14.19%
25 210.51 | 226.68 7.68%
26 177.65 182.36 2.65%
27 32.59 30.02 7.89%
Average | 66.64 67.36 10.03%

B 4 ctual BUT
—*— Predicad EUT

1 3 5 7 9 11 1315 17 18 21 23 25
Block No,

Predicted EUL kWhird.yr

Fig. 5 regression of predicted EUI to actual EUIL

Fig. 4 comparison between predicted EUI and actual EUI
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6. Conclusion

This research investigated 59 representative blocks, there
are 1,033 valid samples. Among them, 3599 are
households, 434 are commercial units. 3 prediction
formulas are proposed in the study. In the confidence
interval of 95%, the R? is between 0.82 to 0.98. Easier
prediction model needs fewer factors, more exact model
needs more factors and operation procedure. On account
of this prediction model, the electricity consumption of
residential townhouse block can be figured out rapidly.
Furthermore, when doing the urban planning, the major
axis of block should be toward ecast-west based on
electricity reservation. The east-west orientated blocks
waste less electricity than the south-north ones in the
research by 14.60%. In the study, the ratio of length to
width 1s 3.62. How much electricity reserved in each
block depends on its ratio of length and width. While the
major axis of block is toward east-west, the higher the
ratio is, the less energy it consumes.

Since 1t’s common in Taiwan that residential blocks are
mixed with a lot of commercial units. Tt seriously
disarranges the electricity prediction and power supply. In
order to predict the energy use or to scheme the power
system cycle, the interrelated research is necessary. In
addition, there are also lots of apartment buildings or high
rised buildings with complex usage inside in residential
blocks, both the electricity consumption of commercial
houses and apartment buildings have to be discussed
sooner or later. Most people predict the energy
consumption in cities with the analysis of land-use in the
past. Though it can estimate the electricity consumption
very quickly, it cannot figure out the difference between
every block individually. This study can be part of
reference for load forcasting, urban energy prediction,
even urban planning basing on the consideration of
energy conservation.

References

[1] H. T. Lin & R. ]. Wang, Explanation and Calculating
Examples for Building Energy Conservation Design of the
Building Technology Regulation, (Taipei., 2003, pp.16-58.)

[2] R. I. Wang & H. T. Lin, Electricity Analysis of Town Houtses
in Tainan City's Residential Blocks, TSSCI City and Planning,
vol. 31, No.3 pp. 215-237, Oct. 2004.

[3] R. I. Wang & H. T. Lin, Flectricity Analysis of Low-rise
Commercial Buildings in Tainan City's Residential Blocks,
TSSCI Journal of Architecture, vol. 48, pp. 27-40, Sep. 2004.
[4] J. S. Wu, C. C. Liy, K. L. Liou & R, F. Chu, 4 peri net
algorithm for scheduling of generic restoration actions, IEEE
Transaction on Power Systems, Vol. 12, No. 1, February 1997.
[5] C. S. Chen, Y. L. Ke & I. 8. Wu, Colored Petri nets
approach for solving distribution system contingency by
considering  customer load patierns, IEE Proceedings
Generation, Transmission and Distribution, Vol. 148, No. 5,
pp-463-470, September 2001.

[6] C. R. Cavati & P. Ya. Ekel, 4 Fussy Decision Making for the
Distribution System Planning, IEEE Power System Technology,
Proceedings. POWERCON '95. 1998 International Conference
omn, pp.233-236.



