J. Korean Soc. Transp. Journal of Korean Society of Transportation
Vol.31, No.5, pp.60-70, October 2013 pISSN : 1229-1366
http://dx.doi.org/10.7470/jkst.2013.31.5.060 eISSN : 2234-4217

MR - 2

—_ [=| 3
Aoty AR R Pa207ed 1Y SRnEA T, P Aed sty 14

An Algorithm for Heavy Duty Truck Priority on Left-turn
to Reduce Greenhouse Gas Emissions

YANG, Se Jung' - KIM, Suhyeon? - KIM, Hyo Seung® - LEE, Chungwon'*

IDept. of Civil and Environmental Engineering, Seoul National University, Seoul 151-744, Korea
2Highway & Transportation Research Division, Korea Institute of Construction Technology, Gyeonggi 411-712, Korea
3 Integrated Research Institute of Construction and Environment, Seoul National University, Seoul 151-744, Korea

Abstract

This study aims to develop a truck priority on left-turn algorithm that can reduce greenhouse gas emissions by
reducing heavy duty truck’s stops at signalized intersection. The signal priority is granted for a lefi-turn phase,
because heavy duty trucks can deteriorate left-turn traffic flow due to the low acceleration or deceleration rate and
large turn radius. Truck priority allows to provide the stable speed control for heavy duty truck, and reduces
emissions at the signal intersection. Also, two signal recovery strategies are compared for various traffic
conditions. This study analyzes the effectiveness of truck priority such as greenhouse gas emissions and fuel
consumption reduction, and total travel time saving using the PARAMICS and Comprehensive Modal Emissions
Model (CMEM). The results show that signal priority for heavy duty trucks has an effect on reducing greenhouse
gas emissions and fuel consumptions at non-peak hour. Also, it shows decreasing total travel time due to reducing
truck stops.
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Table 1. Practices of truck priority
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Table 3. Difference in observed and simulated speed

(Unit: km/h)
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Table 5. Changes in CO, and fuel consumption by case

CO2 Fuel consumption
- - Average

Case amount riltfifo amount ldalgo 10\104 of GE
(kg) % (kg) % (% of cycle)

N | 2,627.31 . 981,808 J J
5% | P |2534.46 | -3.53 | 952,835 | -2.95 | 7.8 (13.0)
A [2433.24|-7.39 | 952,592 | -2.98 | 11 (18.3)

N | 3.473.21 ¢ 11,209,349 | - .
I;Ieo:]; 10%| P |3,234.13 | -6.88 | 1,131,729 | -6.42 | 14.0 (30.0)
A | 2,875.34 |-17.21| 1,018,116 -15.81| 18.0 (38.2)

N 432810 + |1462870| - .
15% | P |4,144.34 | -4.25 | 1,444,904 | -1.23 | 32.2 (53.7)
A [4,107.10 | -5.11 | 1,424,681 | -2.61 | 32.7 (54.5)

N 1413314 | + |1553521| - J
5% | P |4,246.63 | 2.75 | 1,600,360 | 3.02 | 18.4 (30.7)
A 14,236.79 | 2.51 | 1,596,441 | 2.76 | 24.2 (40.3)

N |522470 | + |1867,248| - J
Peak |10% | P | 5,521.35 | 5.68 | 1,977,940 | 5.93 | 45.2 (61.6)
A [5,536.13 | 5.96 | 1,983,136 | 6.21 | 49.6 (67.6)

N |661383| + [2307331| - .
15%| P |6,907.06 | 4.43 |2,400,795 | 4.05 | 30.8 (51.3)
A [ 7,032.39 | 6.33 | 2,442,505 | 5.86 | 36.4 (60.7)

N : Non-Truck Priority
P @ Truck Priority with Passive Recovery
A ¢ Truck Priority with Active Recovery
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Alzte] A& A& 1 4 Atk (Table 6). o= W
B} Agd m2 g5 AYEY, 554 B3-S 2 Y SEAY] FAFE Yo ZH wARAA AQEHE
43t Oy stEAl o & $4EE Fofste Aol BYAIzte] AES] WiEeg AdHEn 59 diF
AA MEF A SHAN o $53 A2 FeHd & HlEo] 10%Y o, +4A59 554 e 4
ot 2y HFAY] A, w2 Wel ti71eE Aol S0 2N Uiy sEate] Ho FAYAI] Al 142
Wi AA AR FPEEr} vol WiEAFIE 6 FolA] Y] (< 8.5%) o) @& o] F FPAITto] Fs] Al
2o & A e vERA] XSt = 3AE T F U
A= AR Emission< 948 #A7F glem= < AFAY A 4 255 AFsideEs gd &
A AR COp BlE%e] ST S0 AR ko] AA 7} AR ke T3t gt AEgE
ettt diE stEAke] HA3d LS E HA4de o] A7} FrYeted AAA LR F TPAE 2ASIAT]
u] oiEE ulAlYA] i) 5% W9]e] A7 AR S = AR HAEHY. ol AWAtere Mo <l
o] ehgow, HHFA tE sEAke H&o] 10% o] AT Aol B} vuleHA UEhY, 9]
=4 W 7P 2t Qe Aes BT, wAE ) Tt B2 AR AR Agste] A4 A A
WEFo] e HFA e COp MiEHY nF A g & Azl golubr] WiiEel Ao R HAEHT whaka A
nEFe] A4 737t g FA UE sHEAEY] vlEo] B ASode 54 wEk
3 Bt FHNZE AlFste Aol Bt &
2) SHAIZE WM 53t aezi=
A BE Ao F BAAHTTD O tigt Hels
HsluR, MRTAY A% BE Adeedd & 5 vi. 22
Table 6. Changes in travel time by vehicle type B A3 E dd IJEAE ez SHASE
All Truck Car At 7hgtEelv AR glo] AswARE B9
Case T(TT fr](?riifN T?:éél ﬁEfN T?:éél frEfN T AR domA wAR el Sk vET R
9 © [Time| & | Tme | © A8 ARFS Y 5 e TugdEe AR ¢
N | 598,834 + (15261 ¢ 116.42 . 2829 7Y A4S 9le] A wARES YAew
5% | P | 594,479 | -4.534 [147.57 -5.04 | 117.30 | 0.88 A B o) BAS asidon] & 18719] Case B4
A | 594,601 | -4,232 [148.97) -3.64 | 117.57 | 1.15 o o 8 BA B2 AA] AL Age] wTE
. N | 668462 | -« [163.30 - [119.20| - Azaen
sonk |10%| P | 634,012 |-34,450|155.63 -4.75 | 117.30 | -1.59 0 S A5 A s e B AEA 02
A | 606,084 |-62,378[149.55 -8.47 | 116.07 | -2.62 o © TR flmTal e o
N| 635931 | -« (15386 - [12872] - stEake] vlET JHglel BT 247k~ AR, dEA
15%| P | 621,584 |-14,347(147.77] -6.08 | 120.59 | 0.09 R 2t 2 EPANT A EYE HYon, &3] O
A | 624,156 |-11,775[150.43) -3.42 | 119.20 | 1.48 8 Bl2x mETo] 10% 2d u /1% guHow
N| 973827 | -« [15079 - |12156| - eAJls W dgana EGATFS A= AL
0, 7 - - -
B e i AR AU
N o289 | - | - 1440 - ﬂﬁ; N ;}/\’:H";&O] 0‘3];1 7}iﬂh jofjb}
Peak [10% | P |1,030,314| 96,485 [152.25 6.47 |129.46 | 15.05 eT= we/r= Hl=er] = T K=
A |1,053,325(110,496(152.08 6.3 |126.30 | 11.89 Ehsttt
N |1.060554| « [151.16 - |12155| - T BT 5F4 BRoR Fidle] B A
15%| P |1.092,312] 22,757 [152.94 1.78 |129.46| 3.11 o tiak Aute] e AL Saet Axt HjHTAl AL
A |1128.672] 50,117 [155.56) 4.4 | 133.80 | 5.08 ot =Ed 1A A o g} ge =7

N : Non-Truck Priority
P : Truck Priority with Passive Recovery
A @ Truck Priority with Active Recovery
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