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Abstract

In view of the current tourism travel, new energy buses have insufficient power performance and
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cruising range anxiety, and this paper matches a range extension bus based on a city bus. Accord-
ing to the target task requirements, working scenarios, vehicle drive structure layout and driving
power performance, the parameters of the bus range extender system, drive motor and power
battery are matched and calculated. The AVL-CRUISE software was used to build the vehicle mod-
el, set the simulation task and verify the rationality of the matching, and the results showed that
the vehicle motion following was good under the Chinese ordinary bus driving condition (CHTC-C),
the maximum speed of the bus reached 99 km/h, and the acceleration time of 0~50 km/h was
17.99 s, which was 21.78% higher than the index requirements, the maximum climbing degree
was 20.8%, and the cruising range was 692 km, which was 38.4% higher than the index require-
ments. All aspects meet the target requirements.
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Figure 1. Schematic diagram of the energy flow of the power system of the extended-range tourist bus
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Table 1. Key design parameters of extended-range buses

=1 HEEARENXRRITS

Wi SH SHUH

AN RS (mm) 11,990
HINER R~} 58 (mm) 2550
AMER R (mm) 3480

&R (kg) 11,800

PN ()] 17,900
FIRE L iy 6.14
LB R 0 0.96
MR A (m?) 8.9
A R Co 0.75

542 1 (mm) 478.25
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Table 2. Passenger car dynamic performance requirements
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Table 3. Comparison of battery parameters
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Table 4. Powertrain matching parameters
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Figure 2. Model of a range extender tourist bus
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Figure 4. Actual operation of the bus under CHTC-C working conditions
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Figure 5. Maximum speed of a range-extended tourist bus
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FULL LOAD ACCELERATION - Elasticity
Measured
Velocity Gear Time Distance Speed Speed Ratio
<km/h> <-> <S> <m> <1/min> <->
10.00 1 3.44 4.78 350.79 0.00
20.00 1 6.89 19.17 701.58 0.00
30.00 1 10.37 43.35 1052.37 0.00
40.00 1 13.90 77.64 1403.16 0.00
50.00 1 17.99 129.06 1753.95 0.00

Figure 6. Acceleration time of extended range tourist buses
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Figure 7. Maximum climbing degree of a range-extended tourist bus
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Calculation running .
Current equlibirium could not be achieved as voltage is at the lower linmit.

[VARNING S_105 : EM_CalculateNetEquilibriun]

Fuel Consunption of 1 Combustion Engine(s): 36.98 [1-/100kn]
Fuel Consumption of 3 Electrical Motor(s) 239.80 [kWUh-100kn]
H2 Consumption of 0 Fuel Cell(s): 0.000 [kg/100kn]

NOx-Enission of 1 Combustion Engine(s): 267.61 [g]
CO-Enission of 1 Combustion Engine(s): 1541.26 [g]

HC-Enission of 1 Combustion Engine(s): 94 .61 [g]
Soot-Emnission of 1 Combustion Engine(s): 0.00 [g]
NOx-Enission after 0 Catalyst(s): 0.00 [g]
CO-Enission after 0 Catalyst(s): 0.00 [g]
HC-Enmission after 0 Catalyst(s): 0.00 [g]
Soot-Enission after 0 Catalyst(s): 0.00 [g]

Covered Distance: 18903.51 [nm]

Calculation of Task Conmplete

Figure 8. Energy consumption in range extender mode of a tourist bus
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0.00 [q]
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. Calculation of Task Complete
Figure 9. Energy consumption in pure electric mode of range-extended tourist bus
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Table 5. Simulation results of extended-range tourist buses
F o HEAEEHELER
TR e 2 R FRFRE R MR 45 R
CHTC-C T.ht Rk 754 CHTC-C T il £k CHTC-C L FR BT L 4F
B i IR <100 km/h 99 km/h
0~50 km/h I i (8] <23s 17.99s
2N (754 >20% 20.8%
Befy LA 500 km 692 km
5. &5ig
(1) EEXPHTREE R EB) S PEREAN R S BT AR AR R R R, A SCULC H — R e R A i A a0 4 iR

1
@iy

PR LW S A A SOEFENE E ) 5 R bR iR R VR R R, XIS UK 4 &A1t
ITZHOTE R R, 7E AVL-CRUISE HEAT B ZE 5 R P4 i 03 M BARIE Tk 3 ) PERe S S AR 11
HATS .

(2) ViEANTREEEReAIRERE, SRR WREXK L CHTC-C LI TRz 3 IRFE Il R 4T,
HEm AR 99 km/h, 0~50 km/h Skt [A] 4 17.99 s LLAEAREER$ZT; 21.78%. H KNEHJE 20.8%,
SRR 692 km AH LG AR ELR$E 5 T 38.4% . R IIEFE K E M3 ) KRG LRI BT R TAEERT
Al SR AR T Wk deds, RIBEZ ) RESHOTE G, AMEXRER R s A4
7%,

(PR =W
CEE

DOI: 10.12677/mos.2023.126484 5335 e RSE TR


https://doi.org/10.12677/mos.2023.126484

LT 45

ZE&UWH
BEMARHE TR H (3R SCH#[2023] % 400).

SEEk

[1] T S M 4T B0 A2 R T Bk el A A 1 R L [Z/OL],
http://www.gov.cn/gongbao/content/2021/content_5649728.htm, 2021-09-22.

[2] WK, VRS, MR B, Ttk SRR R S AR BRI, Y5 LR
2020, 26(6): 68-74.

[8]1 EEH. SUV HIERENRES I RASHITE S LR FD]: (WL 2=t 3], K HRRA, 2021,

[4] %l EREARNE I RGHD]: (2], 194 K2k, 2019.

[6] oR¥I, mAW, 2GR EHRMIEERENREIN I REH KIM]. L FERSE H AR, 2021.

[6] AFERAFRHENHIARZ 0142, GBIT 18386.2022 41 A 4= 5250 /7 vA[S]. Abst: bR ik kL, 2022.

[71 2EREFRIEMEARZ RS, GBIT 19752.2005 V&3 /71 HENAZESN FIPERE LI 7 VE[S]. dbat: o EARHE H R
41, 2005.

(8] LAY W ThAE KR A LRI RT FT[D]: [ 22008 5], PERE: JEFH TR 2, 2012.

[0] “&EVARZFRHEEIARZ R 2. GBIT 31466-2015 MR 4=k R4 RS H[S]. dbat: H EFRMEH ARAL, 2015.

[10] ZEREFRHENBARZ 2. GBIT 38146.2-2019 H EVAGATH Ll 2 2 34> EREAELS]. dbat: hEbxE
AR, 2019,

[11] B, ARG R R ARG I [N]. [ AR, 2019-12-16(17).

[12] Nan, J.R., Li, X. and Wu, W. (2013) Study on the Matching Design of an Extended Range Electric VVehicle Powertrain
System. 2013 Fourth International Conference on Digital Manufacturing & Automation, Shinan, 29-30 June 2013,
1315-1318. https://doi.org/10.1109/ICDMA.2013.314

[13] Zskse, o, T4, 20w, HMEXBIREN 1 RASHULER ZIEH E ] RETRESR, 2021, 11(3):
177-190. https://doi.org/10.3969/j.issn.2095-1469.2021.03.04

[14] Pozzato, G., Formentin, S., Panzani, G. and Savaresi, S.M. (2020) Least Costly Energy Management for Extended-
Range Electric Vehicles: An Economic Optimization Framework. European Journal of Control, 56, 218-230.
https://doi.org/10.1016/j.ejcon.2020.01.001

[15] Ye, J., Feng, H., Xiong, W.Y., Gong, Q.C.Y., Xu, J.B., and Shen, AW. (2021) A Real-Time Model Predictive Con-

troller for Power Control in Extended-Range Auxiliary Power Unit. IEEE Transactions on Vehicular Technology, 70,
11419-11432. https://doi.org/10.1109/TVT.2021.3113979

DOI: 10.12677/mos.2023.126484 5336 e RSE TR


https://doi.org/10.12677/mos.2023.126484
http://www.gov.cn/gongbao/content/2021/content_5649728.htm
https://doi.org/10.1109/ICDMA.2013.314
https://doi.org/10.3969/j.issn.2095-1469.2021.03.04
https://doi.org/10.1016/j.ejcon.2020.01.001
https://doi.org/10.1109/TVT.2021.3113979

	增程式客车动力系统参数计算及仿真分析
	摘  要
	关键词
	Calculation and Simulation Analysis of Power System Parameters of Range-Extended Buses
	Abstract
	Keywords
	1. 引言
	2. 动力系统能量流
	3. 动力系统参数匹配及选型
	3.1. 驱动电机参数匹配与选型
	3.1.1. 功率匹配
	3.1.2. 转速匹配
	3.1.3. 转矩匹配

	3.2. 增程器参数匹配与选型
	3.3. 燃油箱参数匹配
	3.4. 动力电池参数匹配与选型
	动力电池峰值功率的确定


	4. 基于AVL-CRUISE的增程式客车建模与仿真分析
	4.1. 整车模型搭建
	4.2. 仿真分析
	4.2.1. 中国普通客车行驶工况
	4.2.2. 最高车速
	4.2.3. 加速性能
	4.2.4. 最大爬坡度
	4.2.5. 续航里程


	5. 结论
	基金项目
	参考文献

