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ABSTRACT

This study contained three main objectives including: 1) to study the characteristics and
physical forms of infrastructure, land use, and building use in order to determine building clusters
and energy-controlled zone; 2) to create a mathematical model and identify the shortest path of
the utility lines; 3) to propose a guideline for an energy-saving through integration of
infrastructure and land use, which plays an important part in the development of physical master
plan.

This study created the network model to specify the optimal path using the Minimum
Spanning Tree Problem, which involves the techniques of graphic drawing and spreadsheet
calculation. Four scenarios were simulated, then each scenario and existing of utility lines
including electricity, water supply, sewer system, and telephone and communication lines was
compared. The result revealed that the simulation of case I generates the shortest distance of
1,182.50 meters. Such simulation contains shorter distance than existing electricity line by 715.50
meters, water supply line by 299.50 meters, and sewer line by 360 meters. Moreover, the
simulation of case I could reduce 2,313,555 Baht or 35.09 percent of the existing utility cost.
Utilization of the Saving Algorithm Economy method, total distance of the simulated road
network was 277.50 meters shorter than the current road network, and this could help saving
157,987 Baht per year or equivalent to 27.15 percent of the total cost of energy consumed in

travel section in the case study area. The aforementioned evidence showed that a guideline for



energy and cost saving master plan lied upon designing building clusters into energy-and-security
controlled zone by manipulation of utility lines in terms of their length and grid pattern. This
helps enhancing efficiency in the use of land and resource of Aeronautical Radio of Thailand,
Tungmahamek, and also in other cases.

The factors of activities, physical environment, utility lines simulation, and road network
model were considered in assigning each of six energy-controlled zones in the case study area.
This can be elaborated into four main points. First, several single buildings were combined into
any zone based on congruence activities taken place in core buildings of the zone. Second, utility
lines simulation was applied in order to establish the shortest path of utility lines and create
balance in the consumption of electricity, fuel, and water supply. Third, Physical environment
was adjusted by using roads and pedestrian walkway to separate and connect different spaces.
Fourth, improvement or expansion buildings in the case study area, in the future, could be
estimated in terms of the increasing consumption of energy in each zone so as to reach balance

concerning proportion of land used.
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M519h 5.1 M3Traonduneveszuuas1sgil 1aa Tag3s Minimum Spanning Tree

Model : N3t 1 (W Sl Tnuaisudu)

a1y THua 1#ue15n szazme | Inuadedy | @we1sn | 1dwersn | w@uersn
Budy | ol ) 915nAN (1An-1) (1An-2) (1AN-3)

1 \%% R-W 30.50 - - - -
2 W M-W 79.00 w R-W - -
3 \%% M-V 29.00 M M-W - -
4 M V-U 23.00 A\ M-V - -
5 R A-R 75.00 R R-W - -
6 A A-D 80.00 A A-R - -
7 D B-D 48.00 D A-D - -
8 B B-C 59.00 B B-D - -
9 C C-E 49.00 C B-C - -
10 E E-P 44.00 E C-E - -
11 P O-P 12.00 P E-P - -
12 (0] N-0O 14.00 (@) O-P - -
13 D D-G 87.50 D A-D B-D -
14 G G-Q 62.00 G D-G - -
15 Q F-Q 42.50 Q G-Q - -
16 Q Q-T 59.50 Q G-Q F-Q -

17 Q 1-Q 66.00 Q G-Q F-Q Q-T
18 1 1-J 44.00 1 1-Q - -
19 I H-1 49.00 I 1-Q - -
20 J J-K 55.50 J 1-J - -
21 K K-L 41.00 K J-K - -
22 U U-S 133.00 U V-U - -
3734 - - 1,182.50 - - - -




(Start at W : Use for Water Pipe & Reuse Water pipe)

#3 Diazam of Infrastructure Anatysis by Minimom Spaming Tree Model
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M3197 5.3 MM UFUNIWO9TZUV5151 1nA TA8IT Minimum Spanning Tree

Model : 58191 2 (N SluTvuaiEudu)

aau THua #0150 szazme | Inuadetdv | @uersn | @wersn | w@uersn
Budu (&ulvial) (3.) 15NN (1AN-1) (1AN-2) (193-3)

1 N N-0O 14.00 - - - -
2 (0] O-P 12.00 (0] N-0O - -
3 P P-E 44.00 P 0-P - -
4 N C-N 55.00 N N-0 - -
5 C B-C 59.00 C C-N - -
6 B B-D 48.00 B B-C - -
7 D A-D 80.00 D B-D - -
8 A A-R 75.00 A A-D - -
9 R R-W 30.50 R A-R - -
10 W M-W 79.00 W R-W - -
11 M M-V 29.00 M M-W - -
12 % V-U 14.00 % M-V - -
13 D D-G 87.50 D A-D B-D -
14 G G-Q 62.00 G D-G - -
15 Q F-Q 42.50 Q G-Q - -
16 Q QT 59.50 Q G-Q F-Q -
17 Q 1Q 66.00 Q G-Q F-Q QT
18 I I-J 44.00 I -Q - -
19 1 H-1 49.00 1 1-Q - -
20 J K 55.50 J I-] - -
21 K K-L 41.00 K K - -
22 U U-S 133.00 U V-U - -

59U - - 1,188.50 - - - -




CASE 11

(Sart 2t N: Linea Use for Water Suppty Pipes ,Waze Water piges and Rewme Water Piped)

M3 Diagram of Infrastmcture Anatysis by Miniowm Spanng Trez Model
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aau QnBudu galmendums szEZMa (M) | Fowaz | uanmeGL)
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M519h 5.5 Mo udun1eveszuua515gl1nn 1ae3% Minimum Spanning Tree

Model : 58191 3 (C 1y TnuaEudY)

ey Triua ATGRED) szazme | Inuadewdy | duersn | duersn | duersn
Sudu (1&ulvisl) @) 15n1AN (193-1) (193-2) (193-3)
1 C C-E 49.00 - - - -
2 E E-P 44.00 E C-E - -
3 P 0-P 12.00 p E-P - -
4 C C-N 55.00 C C-E - -
5 C B-C 59.00 C C-E C-N -
6 B B-D 48.00 B B-C - -
7 D A-D 80.00 D B-D - -
8 A A-R 75.00 A A-D - -
9 R R-W 30.50 R A-R - -
10 w M-W 79.00 w R-W - -
1 M M-V 29.00 M M-W - -
12 \ V-U 14.00 \ M-V - -
13 D D-G 87.50 D B-D A-D -
14 G G-Q 62.00 G D-G - -
15 Q F-Q 42.50 Q G-Q - -
16 Q QT 59.50 Q G-Q F-Q -
17 Q 1-Q 66.00 Q G-Q F-Q QT
18 I 1-J 44.00 I 1-Q - -
19 | H-1 49.00 1 1-Q - -
20 J K 55.50 J I-J - -
21 K-L 41.00 K - -
22 U-s 133.00 V-U - -
59 - - 1,223.50 - - - -
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CASE I
(Start arC : Use for Electrical & Teleph one-communication Lines )
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Ms190 5.7 M3Taeanuduneuesszuuas1igil 1nn Taeds Minimum Spanning Tree

Model : 58191 4 (K SulvuaiEudu)

ey Tviua ATGRED) szazme | Tnuadetdn | @weisn | wWweisn | dwuersn
Budu | ) ™. 215n1AN (AN-1) (AN-2) (AN-3)
1 N N-0 14.00 - - - -
2 0 0-P 12.00 0 N-0 - -
3 P P-E 44.00 P 0-P - -
4 N C-N 55.00 N N-0 - -
5 C B-C 59.00 C C-N - -
6 B B-D 48.00 B B-C - -
7 D A-D 80.00 D B-D - -
8 A A-R 75.00 A A-D - -
9 R R-W 30.50 R A-R - -
10 w M- W 79.00 w R-W - -
1 M M-V 29.00 M M- W - -
12 \% V-U 14.00 \% M-V - -
13 D D-G 87.50 D AD B-D -
14 G G-Q 62.00 G D-G - -
15 Q F-Q 42.50 Q G-Q - :
16 Q QT 59.50 Q G-Q F-Q B}
17 Q 1-Q 66.00 Q G-Q F-Q QT
18 I I 44.00 I 1-Q - -
19 I H-I 49.00 I 1-Q - -
20 J K 55.50 J I - -
21 K K-L 41.00 K J-K - -
2 U U-s 133.00 U V-U - -
59U - - 1,188.50 - - - -
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A Total vehicle under Motor Vehicle Act B. Total vehicle under Land Transport Act
MV, 1 Not more than 7 passengers PCD1 Bus
MV, 2 Microbus & Passenger van passenger car - Fixed Route Bus Bus01
MW, 3 Van & Pickup PCO2 pickup - Non Fixed Route Bus Bus02
MY. 4 Motor tri-cycle - Private Bus Bus03
MV. 7 Fixed Route Taxi (Subaru) Peos Small Rural Bus sBus04

miotor tri-cycle

MY, B Motor tri-cycle Taxi (Tuk Tuk) Truck
MV. 6 Urban Taxi PCO4 taxi - Mon Fixed Route Truck Truckol
wv. 5 Interprovincial Taxi ocos - Private Truck Truck0Z2

MV, 9 Hotel Taxi

commercial
MY, 10 Tour Taxi

rental car
MY, 11 Car for Hire
MY, 12 Motorcycle PCD6
MW, 17 Public Motorcycle motorcycle

MW, 13 Tractor

MV, 14 Road Roller

MW, 15 Farm Vehicle

WMV 16 Automobile Trailer

{ Qy J a o
A1519% 0.2 ﬂ’J”IiJfTi!L‘]Jﬁ’ENL%’OLWﬂQ (Fuel economy) mmiaauﬁlmwﬂgqmwwmm

3

Single fuel engine Dedicative gas engine
e i Spark ignition engine
kg for CNG Diesel engine LPG CNG

Gasoline E10 E20

PCO1 10.62" 11.30 9.85 1144 9.87% 10.85*
PCO2 10.00 9.64 9.28 11.21 11.57% 11.35*
PCO3 10.92* 10.52 10.13 12.00 9.71* 9.29*
pCo4 10.58 10.20 9.82 11.63 9.83 10.81
PCO5 11.83 11.40 10.97 13.00 10.99 12.08
PCO6 3277 29.24 - - - -
Bus01 2.18 2.10 2.03 2.40 203 1.86"
Bus02 209 201 1.94 2.30 1.94 213
Bus03 2.10 202 1.95 231 1.95 2.4
sBusO4 - - - - -
Truck01 257 248 2.38 283 239 263
Truck02 222 214 2.06 2.44 207 2.27

vy deysndhinounmeznsnndlsuiendinudsd (ane) 2540 [13] encdu * Iedeyasndrinaalavneuasunurdsn
(sfum.) 2551 [14]
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3190 0.3 MsTFnasausa@ude i) A5 VANGMITTUA IUH NN
aataty P93 1.1 1 2 2 | sruma HINEHA
W) | (@0n) (1) | (@9n)
1| 04.00-05.001. | 51 0 0 0 0
2 ] 05.00-06.00W. | 122 5 0 0 0 | -11-szqdvesn
3| 06.00-07.00u. | 114 30 10 7 2 AUULITAUS
4 | 07.00-08.00 . 96 22 18 17 7 -1l2 - dszqdvoon
5 | 08.00-09.00u. | 87 12 40 14 2 nsumsiiunaiou
6 | 09.00-10.00u. | 94 4 13 2 3
7 | 10.00-11.00 u. 23 4 8 0 4 | -omsnugud iilu
8 | 11.00-1200u. | 12 4 1 12 4 pImsfivoasavdn
9 | 12.00-13.00u. | 14 35 5 13 9 A2 700 F1
10 | 13.00-1400W. | 18 14 10 6 2
11| 14.00-15.00 1, 6 70 6 2 2
12| 15.00-16.00 . 4 105 5 21 1
13 | 16.00-17.00 . | 18 92 0 32 18
14 | 17.00-18.000. | 14 81 0 28 3
15 | 18.00-19.00 1. 6 75 0 0 0
16 | 19.00-20.00 . 8 48 0 0 0
17 | 20.00-21.00 . 7 41 0 0 0
3 (AU/3U) 695 680 173 154 57 | midesn =623 A

v Y
A151990 N4 oasIsauelan nny. vazlSuama (VIn/ans)

1AoY shuuBy 95 ufialwaed 95 Awa E 20 ufalaaed
Wi]ﬁ%ﬂ"lﬂu 2557 40.76 33.70 32.39 30.38
FUNAN 2557 39.36 32.30 30.89 29.98
UNIAN 2558 33.96 26.90 24.18 28.09
AuUAILT 2558 36.26 29.70 30.39 26.98
Ay 2558 34.46 28.90 29.09 26.18
13 18U 2558 33.46 27.90 28.09 25.68

oA a o o W o A Y
UHAINNT : UTEN Uan. TNaUMITR) & U 20 18U 2558 AUNIN

http://www.pttplc.com/th/Media-Center/Oil-Price/pages/Bangkok-Oil-Price.aspx?s=1
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