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Development of driving cycle of Xi’an bus and CNG

consumption verification

YAN Sheng-yu, XIAO Run-mou
(School of Automobile, Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract; In order to explore a driving cycle on fuel consumption testing for CNG powered buses,
this paper put forward that the driving cycle could be matched from motion micro-clips by taking
line A of Xi'an as an example. Using spectrum of instantaneous velocity and operation data
collected, this paper divided the round trip into 3 driving micro-cycles according to average
velocity : unblocked cycle, blocked cycle, idle cycle. To be accurate, it extracted some simulation
parameters such as average steady velocity, maximum velocity of the blocked cycle, idle time,
and so on. According to the operating environment of line A and the average acceleration for fixed
loads without interferences, the layout of testing field was described. Furthermore, it proposed
that accurate testing need to take the pressure and temperature of CNG into account. The
conclusion of driving cycles and comparison of operation data derived from the same two buses

show that the deviation rate of the average acceleration is about 5% ; the deviation rate of the
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CNG consumption of both buses are less than 2% either under the condition of driving cycles or

operation; the 1st bus consumes more CNG than the 2nd bus by 1. 85% under the condition of

driving cycle in addition, 2.15% of CNG consumption under the condition of operation indicates

that they have a same tendency. Of course, it also indicates stability and homogeneity of the

driving cycles. 5 tabs, 6 figs, 16 refs.

Key words: automobile engineering; driving cycle; comparison test; CNG powered bus; fuel con-

sumption
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Fig.1 Instantaneous velocity of typical line in Xi'an city
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Fig. 3 A typical combination of unblocked cycle and blocked cycle

B A AL B FRET K By T
P AR T AR SRR R 1 32 AT BE B DA RO 20
JEE 749 Sl s B s AR B0 0 A LB B G
SRS B V- S8 1 Bl U B 5 4R B AR AR AT AR N A
B T AL A

[vi] B 3 725 2 G A8 0 5 0 00 AN i T B0 7 o
TE AR TR R A S A B T e o
BA By B A P s R L 3 )
W » 2 BEL 7 5% i 45 S i %, 2 OE R B4 L T AR
U0 3 257 0 R B 4 2l g D) U e I 2

T SCNHE— A28 3 g 2 R B AR T — A58
G A5 2 30 3 1l [R] SF- 349 38 B O S BER B L fE
AR SR AT N . YRR
BB /N Tl [E] T S X B o e R I — 2 B O A
T [ 2 A i T . 3 A IX 3t ) e e R ok e
/IME

2 ARMARLBEEY

2.1 ZERE

H A, P8 % 3 XA 58 4 CNG #8 kE 3 36 % 1
980 LA . A8 A LR BRI B IEAT RN L X 4R
PEATIRATRE 37. 72 km, A 78 - 0 i BE N 2R 4T, 43
1 i il e N N R [ DT QP S /NS X ST N
Bk 3 A KB WS P, 30 km/hs k5 5 U FR ],
35 km/h; Z 3 Ah, 40 km/h, #5 B BUAE 4 R =K
V1A I 38 1 B 3% PR 328 o (L 3K o R 3k e 0 3 A 481 5%
M /N AT 1, 5t 22 R A AR AT 1% 4R I R 1E
bR AL R 1,

1P R R E T BE ST
155 ZE N ) ot AS 4 9 3 P 45 2 B I ), R
AL RN A R EOR S 17,56 km/h,
A SR R AR AR O A R L o
By PR AT R 23,2900, 2 PRI R 29.29%,3
PAFIHZ N 30. 63 %, G183, 21 %0 . AIRES 74T 3 <
N
2.2 EPHIRSH

F 8 A A5 1) A L Sl B ) | 3 [ B T 45 38 3 (]

Rl ALBRITZERAELSH

Tab.1 Fundamental operating parameters of line A

; b o AR/ PR A A/ %
P A B -8 3 1A S BN ] /s T FEE/ A

Ckm + h™ 1) ZEE | 28 | 3 | APAS Y
9:00~1200 11.75 157 17.17 18.20 | 26.12 | 35.12 20. 56
14:00~17:00 12.52 169 16. 69 23.21(29.30 | 29.32 18.17
19:00~22:00 9.38 175 18.83 28.46 | 32.46 | 27.45 11. 63
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Tab. 2 Main indicators of the divided micro-cycles

W 3 L
AR | PIRRE S/ | R EHOT Y |2 R /s
(km+h™D) BATHEE /m
9:00~12:00 32.12 335. 26 1739
14:00~17:00 29.41 272. 65 1867
19:00~22:00 30. 74 302. 83 1884
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Tab.3 Average accelerations and decelerations of

line A without interferences

Sy B/ (km e 1) 0~10 0~20 0~30
SR/ (m - s™2) 0. 64 0. 50 0.38
A S/ (—m e s 0.68 0.71 0.73
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Fig. 4 Layout of testing field under unblocked cycle

P4 rp, B AR 45 42, O FL O i i 45 1 i
S BRIBEAR 0 2 ) R 45 5, I R 5 s AR R A
3 AR 2 SR TF AR e, & ARG B AT I Ry
B

PG TR BRI 70 mo %0035 R A RS AR AR
&L RS 40 m BEE EGE .

BEB A A KRR 37. 72 km, il i
Xt 2 2R I S B 2 3 0 G T RS TR gl T
A AT HLRR 90. 03 %6, JEE T 00 & 9. 97 %0 AFH B
BFE] A 30,5 min, JIF LA AR 0 2045 J0L A o 30 T B0 g
1758 34. 03 km, Ji3% TN ATHE 3. 77 km, i FH
VNG 38 TR AT A 450 m. B 40 B T 00 BT
& 70 m, 4k AT PrEE A W IE TAL 76 WKL PHEE T 00 54
W, BT T 0T E] Ry 30,5 min, st B ARS8 T30
PEPR R R B I A K 3 Fp T80 4 A ROk [ i
M

5 E) B AL G0 S S R ARE SR . ONG R
BHA B8 ZE Y ASEAEL T 00 24 SR L AURE (B 30 VE B L 5 22 2%
FEAAR R B AR B . AR AR AR S T R,
[Fi) — ¥ 3 R A R B (R K s [ — TR IR
R AFE B

3 GRS

PR E 28 1 IR A A2 SO AR R B9 2
ALK B RREAOF A A AU D 4 ] I 2
ACREASCH JR BT TAT A A T i AL L AR A 2 A A
BRI S R — B 222 LI 7 R A AN I s T 22
R 240 O A U A — B0 IR A R AT A
R,

20 B 2O 11,83 . K B AL A E T R



140 K2 RFFHROARAAF RO

2015 %

177 kW, Haii A, A 2B ol (| -3 4 B #E 29 A
CAE 2R AL 45 3N 30 AL A3
Pt 62.57 kg, PR B E N 25 CL R M 51830
RGN Bk . I Houris & Bodls AT 4
TS RAE. 2 A S R R E AL .

3B 7 5 I A S S s EIRAS N AR
B FEA RS — B0 MBI AUl BR ) 1 3 o0
) 5 o Gk 2 HEAT T — IR R AR S BB i A
WA 225 I S R

40

w
=3
T

JHEJ¥/(km » h™")
> S

0 10 30 50 70 90
I} 16]/s
(a) W BAEM T
40

w
S
T

J#J¥/(km » h™")
> S

40 80 120 160 200 240
i [8)/s
(b) AR T B

5 A B Lo
Fig.5 Driving cycles on testing field
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Tab. 4 Fundamental parameters of testing field

*51 SRR /|3 i/ PR R/ %
Gkmeh™) | (mes™2) | 29 | 284 | 384 | 44y
MR 7 1 18. 40 0.36~0.38]25.66|25.38(36.11]12.85
k%= 2 18. 96 0.36~0.39|24.83|24.95]|36.86]|13. 36
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Tab.5 CNG consumption data of testing field

IR ESBE7E K %) A
N - - — LbrizE
AR W% 38 T EijiEz I B TH
ML 1 WL 7 2 M2 1 W% 2 ML 1 W7 2 M2 1 ML 7 2
KB/ m? 18.56 18.13 3.61 3.62 2.63 2.61 25. 20 24.67
SAKE I/ kPa 920.53 933. 30 919. 86 933.77 920. 11 933.48 920. 24 933.52
AR E/C 38.98 40. 56 39.58 40. 33 40, 27 40. 20 40.01 40,12
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Fig. 6 Comparison on driving cycles of the two tested buses
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