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The Idling Stop Simulation in Intersections

Hisashi Yokota and Yasuo lida
Summary

Around intersections ,discharge volume of NOx due to idling when vehicles stop, cannot he ignored.
Especially, discharge rate of NOx contributed by diesel vehicles was founded to be considerable.
In this paper,we define “switching off the engine of each motor vehicle which stopps in a signal” as
“idling stop”,and proposed it as one of thereduction measures of high concentration air poliution in a local
area like an intersection.
Then,we simulated NOx reduction effect by “idling stop”. ‘
We implemented idling stop simulation in 24 intersections of Metropolitan area including the Yamato --cho

intersection in Itabashi ward.
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The results are as follows .
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(D Effective reductions of 6.7% for NOx and 18.09% for primary discharge NO, were obtained in the case

when all vehicles implemented the idling stop at Yamato-cho intersection,

® The mean effective reductions of 6.6% for NOx and 18.2% for primary discharge of NO, were obtained

for 24 intersections.

® when limited idling stop simulation were applied to common trucks and buses,the mean effective

reductions of 4.9% and 14.4% were obtained for NOx and primary discharge of NO, respectively.

As such, the relative contribution by heavy duty diesel vehicles is significant.

@ From the above results, by implementing idling stop,effective reduction can be obtained from equivalent

traffic volume reduction of 6~7%. In addition, the implementation of idling stop to heavy duty diesel

vehicles, is considered to be most effective.

Keywords : idling stop, intersections, simulation, heavy duty diesel vehicles , NOx, reduction effect
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F1 HEFINOXHHBEEOEXRHMERY

®2 FETFE—FINOz/NOxHEHEES
F 4 = LB 2/NOx HEfl
10E— FHEHRHEE | SR8E EFE—F NO:/NOx (%)
B OH {g/kn) il Fam Bl :
HBRIL(%)
THGEEE | EEHIG0ERE | HB/S60 | (HB) FARYLY 30
BERE 0.181 0.807 | 0.224 0 A (0~40kn/h) 5
FAH 0.206 0.53 | 0.347 9 ﬁﬁ (40kn/h) 15
SR 6.533 9.838 | o.88¢ | 100 ##E (40~0km/h) 30
e 0.490 1184 | 0.414 0
AN AL 1.797 2.708 | 0.664 82
wEy 0.652 1.281 | 0.508 44 i ) .
e 1.917 5.425 | 0.908 100 ETRBWEOIEEAEIE. RAEONLELEL Ty 5,
R oi| o | s | o (3) RAMTZE I 51T 5 B
T RESTREE
FHEEL 2, FzZEERZ. EEITS2RGED A ——oz2 LT

NOz2>WwTiE, T4 —¥NLENL—KIEN L 5
hoel, B2DHETE- FHEEHENO,/NOx YR F
R1OT 4 —ENERERL Y ) BEESENREZHEL

WLIEETH B, BFEETIL, BHE0EE R ER 6 4
EOEBRTE ARG ERBIEE (EH) &b,
BH120FEEN AR OB bR L K, Y 2 3,

7zo ALK E40km/h A D EEFI AT E — 1 BINOx, Hff - K OSGBRAFRMIE ATz, 34 (CTHERE
NOARMFH E R I IRT, T4 FY > ZTEED R, OB > AR R SRR IR R R T, &
' F3 EEIETE— FIBHES (KREEOMm R)
. (¥4I : ml/sec)

VRAE B IR BEhe MRS HE® #HERHE FETREL #R®
(LPGELA) . {LPG)
NOx :
PAMUS 0,011 0.025 2.922  0.031  0.591  0.075 2.758  2.013  0.022
pilibu 1,641 1.220 36.778  4.385 13.200 4.022 33.238 26.113  1.073
FEH 0.892 1,209 20.079  2.448  7.821  4.198 19.851 17.602  1.063
ﬁzsg 0.060 0.097 1.689  0.162 0.855  0.269 1.778 1.784  0.085
NO2 :
PAMUZSS 0,000 0.001 0,876  0.000 0.145 0.010  0.827  0.580  0.000
ik 0.000 0.005 1.83% ' 0.000 0.541 0.088  1.662  1.253  0.000
B 0.000 0.016 3.012  0.000 0.962 0.277 2.978  2.535  0.000
o 0.000  0.003  0.507 0.000 0.210 0.035 0.533  0.514  0.000
£4 HEBRETERCHRTBREUEREEERY
BT HE1 75 (thgE)
1 2GEAER FIERE 1 2KEZERE ISR
S60 H6 | (H6/S60) S60 H6 | (H6/860)
RREH 436 615 1.41 1,529 730 0.48
R 12,979 15,438 1,19 17,952 20,672 1.15
IR 661 510 0.77 566 439 0.78
SE LM 2,300 2,383 1.04 1,753 2,394 1.37
(N B 4,993 5,427 1.09 7,190 5,454 0.76
e 7,825 6,289 0.80 8,459 9,108 1.08
5B S EE 11,128 7,891 0.71 7,409 5,687 0.77
ReiEE 1,588 1,842 1.16 1,432 1,661 1.16
& & 41,908 40,395 0.96 46,290 46,145 1.00

ERBREF R ARESR 1997



B, SEEM (EEEE) A L,

BBl ) R U7 0L EGERIZ. T TN
40,4005 46,1008CTH Y. D03 by <2, WsHE
B0 & B WAH14.5% Th > 72,

4 BEHS

TROELH I B HESTRBAC LY. R IoRT

EHBETREEY I —a rEHELL

#£5 KHEIEESOESRRRRE

(BifiL ¢ sec)
YR
HRNo. | ARz $1 #2 #3 it
1 13:00~ 67 +3 20 43 a7 150
e | 2142 | 48 150
2 | 1:20~ | 7745 | 1843 [ 47 150
77 45 20 +3 45 150
iy T4+ | 2043 | 49 150
H1) tHFUHESERT.
2) v—HF v AL, WFoEED.
s
] - [*] %
v
m L
=l 2 )
b >
*.?; IR 7 IR
g 5
+
™ : ™
-
E_J/‘ \’
b
7 FYRA
-4

TR R

K ial—iarTld, WEOREREES YT 4 —
F—r LTHv3, BRTGHREEC L 5 F 0%
R R A TR &, KENEERENL IR
EL7z,

(4) NOxthHES S S 2l—3 ¥

T OBENHEHS Iz v—a v

Bk L 7 AR AT I BT T, KHIET AR AR
B 3R 6 SEE~R— 2 0HA NOx#EE 8T S 2
Vg v B Folz, Yialb—YaviEBIT 520

— 179 —

LA 2 |
(Btfii : h)

BMIsEb R7AED bbb RILETD

HeBER 5:00 212 300 0:50

DEEEMFIR. UToEBs) THL,
OB, 40km/h & {HE L 72,

O, BRI, 0.7 m/sec?®{REL 72,
OFEEEMmIL, 2 seck L (FElEME 0.5 /sec) .
@E L EOHEEMRE, DEE 6m, ABEIZmE L7,
QEFAIBN R, ERIC T2 b nE L,

4 HAEFLC L DHREE B OWL

B e, B 40 o Bk R 13 BRAT 3 B R HE AR B 2/km/
H) AL TR S Cw B (BUF. TIRITHEE T
LS ,), F 2 TURATEE €TV L B EENEHET 2T
WO ET L B L e R AR T ICRT, FRATEE
i, EREHEE YR BT B E— JRRATHEE Hy
fz (BIOFZHIKXM 21.Tko/h, PILE O RE S K FH21.9
km/h) . Tt BBLRRAKEE T > Twd, ¥EiFD
LW 7B, P ILGEERN TR, KET DD
10%REL EE2H0FRE L T -2,

¥’ HRTEEEFLEGHTFNICL 2HERHERED
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(Hff: AFRE ke)
& B RATHEL | AHEFN | B/A
EFI(A) (B)
BTN 17.6200 | 18.5404 1.05
A (L1 S ) 19.4137 | 21.4216 1.10
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Po1 eraf BEOWr FE O OmME WE | &3 ®EA& W Ed mHE B
NOx 200m ,
B7+HEN 126 4.0 1.2 1.7 5.4 0.3 100.0 31.4 9.2 13.8 43.1 2.5
1134 S S R 21.4 3.6 1.3 83 7.8  0.4| 100.0 16.7 6.0 38.6 36.6 2.0
BT BN 13.4 55 1.8 1.3 4.6 0.3 100.0 41.1 13.2 9.4 34.5 1.9
ot L8 AR 23.5 3.4 2.3 6.4 10.8  0.6| 100.0 14.5 9.7 27.3 46.1 2.4
B74-0-°2 | 1.2 7.8 0.0 0.0 3.2  0.2] 100.0 69.7 0.0 0.0 28.6 1.7
&at 82.2 243 6.5 I7.7 32.0  1.7| 100.0 29.6 7.9 21.5 38.9 2.1
250m :
BT RN 15.3 5.0 1.3 25 6.2 0.4 100.0 32.3 8.6 16.1 40.5 2.4
o L3 B 25.7 4.5 1.4 1.3 8.1 0.5| 100.0 17.4 5.4 44.0 31.4 1.8
3T HER 6.5 6.9 2.1 1.8 5.4 0.3 100.0 41.7 12.9 11.2 32.4 1.8
o L3 AT 28.1 4.2 2.6 856 12.0 0.7 100.0 15.1 9.4 30.5 42.7 2.4
BTN 1R 141 9.8 0.0 0.0 4.0 0.2 100.0 69.7 0.0 0.0 28.6 1.7
&at 99.7 30.4 7.5 24.2 35.6 - 2.0 100.0 30.5 7.5 24.3 35.8 2.0
300m - . _
B7+ER 8.0 5.9 1.5 3.2 7.0 0.4| 100.0 32.9 8.2 17.8 38.7 2.3
o (L5 30.0 5.4 1.5 143 8.3  0.5| 100.0 18.0 4.9 47.8 27.7 1.7
B 7 i 19.6 83 2.5 2.4 6.1  0.3| 100.0 42.2 12.6 12.4 31.0 1.7
o L3 A 32.8 5.1 3.0 10.8 13.2 0.8 100.0 15.5 9.1 32.8 40.2 2.4
|7rrea | 169 1.8 0.0 0.0 4.8 0.3 100.0 69.7 0.0 0.0 28.6 1.7
&5t | 1172 %6.4 8.4 30.7  39.3 23| 100.0 31.1 7.2 26.2 33.6 2.0
NO. _200m .
BT +&N .33 0.49 0.33 0,21 0.23 0.08] 100.0 36.5 24.6 15.5 17.4 6.0
e L1340 2.15 0.41  0.36 0.9 0.32  0.10| 100.0 19.1 16.7 44.4 15.0 4.8
B 7 E 1.58  0.67 0.50  0.15  0.20 0,06 | 100.0° 42.8 31.4 9.4 12.4 4.0
o |13 7 R 2.35  0.39  0.64 0.74 0.44 0.13| 100.0 16.6 27.3 31.5 19.0 5.7
BTN AR 1.15  0.97 0.00 0.00  0.14  0.05| 100.0 83.9 0.0 0.0 12.0 4.1
& 8.56 2.93 1.82 2.05 1.33  0.43| 100.0 34.2 21.3 24.0 15.6 5.0
250n
B 7 +%M 1.63  0.61 0.37 0.20 0.26 0.09| 100.0 37.2 22.8 18.1 16.2 5.7
L3 SRl 2.65  0.51 0.39 131 0.3 0.11| 100.0 19.4 14.6 49.3 12.5 4.2
BT E 1.96  0.84 0.60 0.22 0.23  0.07] 100.0 43.1 30.4 11.2 11.5 3.8
o L A AT 2.87 0,49 0.74 0.9 0.49  0.16 | 100.0 16.9 25.8 34.5 17.2 5.6
BTN 1.44 L.21  0.00 0.00 0.17  0.06| 100.0 83.9 0.0 0.0 12.0 4.1
&t 10.54 3.66  2.09 2.81  1.49  0.50| 100.0 34.7 19.8 26.6 4.1 4.7
300u : .
B7+%&A 1.2 0.73  0.42 0.38  0.30 0.11] 100.0 37.7 21.6 19.8 15.4 5.5
e 1L S 3.14  0.62 0.41 1.65 0.34 0.12] 100.0- 19.6 13.1 52.6 10.8 3.8
7 A 2.3 1.01 0.70 0.20 0.26 0.08| 100.0 43.3 29.8 12.3 11.0 3.6
L A 3.39  0.58 0.84 1.24  0.54  0.19] 100.0 17.1 24.7 36.6 16.0 5.6
BTI-N N7 .73 1.45  0.00 0.00 0.21 0.07| 100.0 83.9 0.0 0.0 12.0 4.1
&5t 12.53  4.39  2.36  3.57 1.64  0.57| 100.0 35.0 18.8 28.5 13.1 4.6
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RO FAFV Y X b v 72X 3NOx, NO2 BB E (GEBR)

(FA 245N E)
HEHE kg/H EHE %
e AT - £HEFA A4 ABR £EHA 24 ZFR
E BB eHE AR ] 7R 2Rl K2 | £FE Az
HEEH BREN HAEH BB
NOx 200m
BT 1+%48 12.6 11.6 11,9 11.7 12.0 8.4 5.9 7.1 4.9
P (L) B R 21.4 20.4 20.7 20.6 20.8 5.0 3.5 3.9 2.7
R T HE 13.4 11,8 12.3 12.0 12.4 11.9 8.3 10.6 7.4
PR 438 7 AT 23.5 21.7 22.2 21.9 22.4 7.6 5.4 6.6 4.6
B7H0-11 11.2 11,2 11,2 11.2 11,2 0.0 0.0 0.0 0.0
& B 82.2 76.7 78.3 7.5 78.9 6.7 4.7 5.7 4.0
250m
B 74+5A 15.3 14.1 14,5 14.3 14.6 7.9 5.5 6.8 4.7
AL e 25.7 24.6 24.9 24.8 25.1 4,4 3.1 3.5 2.5
B 7 El 16.5 14.6 15.1 14.7 15.3 11.7 8.2 10.6 7.4
A L& AT 28.1 26.1 26.7 26.3 26.9 7.2 5.1 6.3 4.5
BTFN-NZ 14,1 14.1 14,1 14.1 14,1 0.0 0.0 0.0 0.0
& &t 99,7 93.4 95.3 94,2 95.9 6.3 4.4 5.9 3.8
300m
B7+s0 18.0 16.7 17.1 16.8 17.2 7.9 5.2 6.5 4.5
L1 SR 30.0 28.8 29.1 29.0 29.3 4.0 2.8 3.2 2.3
BT REHA 19.6 17.3 18.0 17.5 18.1 11.5 8.0 10.6 7.4
A L) AR A A 32.8 30.5 31.2 30.8 31.3 6.9 4.9 6.2 4.4
B THN-1Z 16.9 16. 8 16.9 16.9 16.9 0.0 0.0 0.0 0.0
& B 117.2 | 110.2 112.3| 11t.0 112.8 6.0 4.2 5.3 3.7
NQ2 200m , .
RTTEH 1.33 1.03 1.11 1.08 1.14 22.6 16.8 18.9 14,0
F L1 B RE R 2.15 1.85 1.93 1.92 1.98 13.8 10,5 10.8 8.1
R T e 1,58 1.13 1.24 1.18 1.28 28.4 21,2 25.3 18.8
(L1388 AR 2.35 1.85 1.97 1.92 2.02 21.2 16.1 i8.4 13.9
BTHN-N1 1.15 1.15 1.15 1.15 1.15 0.0 0.0 0.0 0.0
& &t 8.56 7.02 7.40 7.25 7.57 18.0 13.6 15.3 11.5
250m
B 7540 1.63 1.29 1.37 1.34 1.41 20.9 15.5 17.9 13.3
eI =] 2.69 2.33 2.41 2.40 2.46 12.0 9.1 9.9 1T.2
3’7 R 1.96 1.42 1.56 1.47 1.59 27.6 20.6 25.1 18.7
PR )38 AR 2.87 2.30 2.44 2.37 2.49 19.7 15.0 17.4 13.2
BTA-N-N % 1.44 1.44 1.44 1,44 1.44 0.0 0.0 0.0 0.0
H & 10.54 8.78 9.22 9,01 9.39 16.7 12.6 14.5 10.9
300m
BT 50 1.92 1.54 1.64 1.59 1.68 19.8 14.7 17.2 12.8
FH L3 B2 R 3,14 2.81 2.88 2.87 2.94 10.7 8.1 8.6 6.9
B 7 el 2.34 1.71 1.87 1.76 1.91 27.0 20.2 24,9 18.6
H 38 A 3.3% 2.76 2.91 2.82 2.96 18.7 14.2 16.8 12.7
BTN 1.73 1.73 1.73 1.73 1.73 0.0 0.0 g.0 0.0
& & 12.53 | 10.55 11.04 | 10.77 11.21 15.8 11.9 14,0 10.5
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F1 FAEY &R b v T 5 NOx, NO2 S ERDE
(FEAFARAOAKEER HEN)

(R 24658 )
| HEHiE ke/H EHE %
my =5y il S5 £EFHR ZAfABR ZHEFH AA AHR
3

E OB 2HiE X 2% "R 2WE AR | 2mE Az

SR HREY #aRY HE
NOx 200m
ﬂ'ﬁ'?jl‘%’& i 4.5 3.4 3.8 3.6 3.9 23.6 16.5| 19.8 13.8
rp 1 B AR 10.8 9.7 10.0 9.9 10.2 9.9 7.0 7.7 5.4
ﬁ'?fpﬁﬁfj 5.3 3.7 4.2 3.9 4.4 29.8 20.9| 26.5 18.6
FF‘UJ;E:?E\*WM 14,6 12.9 13.4 13.1 13.6 12.1 8.6 10.5 7.4
& g 36.2 20.7 31.4 30.6 32.0 15.6 11.0| 13.3 9.3
NO2 200m
BT7HEM 0.57 0.27 0.35 0.32 0.38 52.8 39.2 | 44.3 32.8
A L) e e R 1.12 0.82 0.89 0.89 0.94 26.6 20.2| 20.7 15.7
ﬁ?ﬁlﬁ{ﬂﬂ 0.73 0.28 0.40 0.33 0.43 61.3 45.8 | 54.5 40.6
‘:PIJ.IJAE:LEJF‘T‘[EH 1.51 1.02 1.13 1.08 1.19 32.8 25.0; 28.5 21.6
& &t 3.93 2.39 2.7 2.062 2.95 39.2 29.6 | 33.4 25.1
#., B7TA—R—N2R0eR{RABOENERTH D,

#12 FAF Y& Z by FIcd 3 NOx, NO: BEHERE (3EXEEH 5200 0 LLA D)

NOx —%HIBNO,
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