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Measurement of Energy Savings Effect by Intermodal Freight Transport*
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fi: total energy consumption (BTU, British Thermal Unit)
1 total time-factor (ton-hr)
f3: total shipment charge (baht)
S5 freight share (%) of route j
j: number of available route(s)
k: number of available mode(s) in route j
it energy efficiency of mode k (BTU/ton-km)
Vi! speed of mode k (km/hr)
C unit shipment charge of mode k (baht/ton-hr)
dy: distance traveled by mode k (km)
W total freight volume (ton)
oy energy adjustment factor for load
Pi: energy adjustment factor for empty haulage
oy time adjustment factor for load
Pr time adjustment factor for empty haulage

Dyy+;: transshipment time at terminal from mode k to k+1 (hr)
Cii+1:  Charge at port/terminal from mode k to k+1 (baht/ton)
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Distanes fTom Orlgla to Desthratlon = ST km
Fuel efficierey {FUL) m 2k Bter

Fuel conaunpticn (FCLy= 13 liters

Fuel efficiency iEmaty = 3 ki lite

Fugl conannpticn (Empty = 14 lite:s

po Enpty Hanlage =100
-z; Full Lead "E'. Total Fusl Conawnption = 23 liten
Er* : = Effective Shipmert = |
= Empty ;-; Tuel Consuvpticn shipnisnt= 231 = 27 litais
Aciustment fctor= 213713 =] 667
Fulload Enpty Haulage = 0%
= ¢ Full Lead 2 Total Fuel Cormsumption = 32 liters
ds = Effactive Shipmiet = 3
€ Full Lead =z Fusl Consurption shippent= 333 = 1333 liters
- Tapty - Adjustrmert fctor= 153317 =122
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Terminal 1

Trailer (8-10 wheel)
20 km; LF =0.6

Rail; 300 km

Route 1 (Truck-only)

» Terminal 2

Trailer (8-10 wheel)
20 km; LF =0.6

Origin _ | Destination
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EH =30% EH =30%
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Port 1

Route 3 (Intermodal-Waterway)

» Port 2

Inland Waterway; 300 km
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Freight Share (%) Objective Functions
Alternatives | Routel Route2 Route3 Energy Time Factor Charge
(s1) (s2) (s3) (BTU X 10°%) (ton-hr X 10%) (baht X 10%)
1 (FEHE) 38.46 24.26 37.28 52.11 3.78 92.96
2 32.96 20.80 46.24 49.67 3.98 92.71
3 27.47 17.33 55.20 47.23 4.18 92.46
4 21.98 13.86 64.16 44.79 4.38 92.21
5 16.48 10.40 73.12 42.35 4.58 91.96
6 10.99 6.93 82.08 39.90 4.79 91.70
7 5.49 3.47 91.04 37.46 4.99 91.45
8 0.00 0.00 100.00 35.02 5.19 91.20
£2 FIYIDH Jb—h1) LEDOHE
. Ener Time Factor Change Charge Change
AIEITEES | g xgi/oﬁ) Change (%) | ( yon-hr X 10%) (%)g (baht xglo3) (%)g
1 (H %) 52.11 -24.67 3.78 59.63 92.96 -4.75
2 49.67 -28.20 3.98 68.14 92.71 -5.01
3 47.23 -31.73 4.18 76.66 92.46 -5.27
4 44,79 -35.26 4.38 85.17 92.21 -5.53
5 42.35 -38.78 4.58 93.68 91.96 -5.78
6 39.90 -42.31 4.79 102.20 91.70 -6.04
7 37.46 -45.84 4.99 110.71 91.45 -6.30
8 35.02 -49.37 5.19 119.22 91.20 -6.56
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