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Abstract - The point of this article is analyzing efficiency of AL4 automatic transaxle gearbox in three custom auto motives 
as RENAULT DUSTER, PEUGEOT 207, LOGAN and also explanation about the operation of this gearbox and the 
dynamic simulation of mentioned automobiles in common cycle with CARSIM software and measure fuel consumption 
staminate in similar terms via ADVISOR software with base of MATLAB software. These vehicles has same gearboxes and 
also has 1.6 Lit engine. As fuel consumption, acceleration, Grade ability with high velocity is the main considerations in 
design, so this article considers on efficiency and power of the mentioned auto motives with same engine volumes. results 
shows a considerable difference in parameters such as acceleration, Grade ability and fuel consumption in a constant cycle 
from 0.2Lit/100KM to 3.9Lit/100KM. to eliminate this problems and to do an improvement in the operation of vehicles there 
should be a plan for changing the system of gearbox or replacing vehicle’s transaxle which has low output for reduce the fuel 
consumption ,total emission increase that caused by acceleration , operating welfare and total age of the components of 
system . 
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I. INTRODUCTION 
 
Nowadays reduction of fuel consumption and 
emission levels and output in acceleration as a factor 
in customer satisfaction is considered. Harmful 
damages that effects on the environment which 
caused by hydrocarbons in the fuel, prices and lower 
levels of the fossil fuel and its effects on the economy 
has 
Caused to difficult laws in terms of fuel consumption 
and emissions. Peugeot in order to improve the 
quality of automatic models of automotives  has 
designed a gearbox in partnership with Renault 
company which This gearbox as an alternative for 
4HP20 intended and has four gears plus a reverse 
gear. In this transaxle, shifting and convertor locking 
in the form of electro-hydraulic is done by an 
electronic control unit. This transaxle has been used in 
three auto motives as Renault duster, Logan and 
Peugeot 207. Parameters such as acceleration,gravity, 
and fuel consumption in this three vehicles due to 
similar power train system is different. In this paper 
we Analyze the operation of these three auto motives 
via software. 
 
II. AL4 AUTOMATIC TRANSAXLE 
DESCRIPTION 

 
AL4 is an electromechanical transaxle and it’s 
conducting with an electrical control unit. This 
transaxle has smart performance. The control unit of 
this gearbox can set the gear shifting pattern 
according to driving features. The logic used to do 
this is the fussy logic. The main components of the 

mechanical transaxle includes a torque convertor, oil 
pump, hydraulicblock, input and output shaft 
anddifferential. The electronic components of this 
gearbox includes input speed 
sensoroil,temperatureand pressure sensor, 
electrovalve, flow pressure control valve and selector.  
 
Figure 1 shows transaxleinternal mechanism and table 
1 shows the components used in transaxle. As 
mentioned in theprevious section the transaxle has 4 
forward gears plus reverse gear and for driving or 
fixing internal components of this transaxle 2 clutch 
with one locking clutch and 3 breaks has been used. 
 

 
Fig1. Al4 transaxle 

 
The solar gear used in this transaxle is the Simpson’s 
and that’s include 2solars,2 shelves and 2 rims.  
Figure 2 shows clutch and breaks transaxle  
Figure 3 shows transaxle circuit in 1 gear. Table 2 
represents how to engage different gear clutches and 
breaks 
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The main axis 7 Input shaft 1  

Brake band F3 8 E2 clutch 2  

Torque converter 9 Clutch E1 3  

oil pump 10 Brake band F1 4  

The output shaft 11 Brake band F2 5  

Differential gear 12 Planetary gear 6  

Table 1.components used in transaxle 

 
Fig.2. Clutch and breaks transaxle 

 

 
Fig.3. Transaxle circuit in 1 gear 

Gear Moving parts Gear reaction components Gear Ratio 

1 P1 P2 2.72:1 

2 PS1-C2 P2 1.5:1 

3 P1-PS1-C2  --- 1:1 

4 PS1-C2 P1 0.71:1 

REVERSE P1 PS1-C2 2.45:1 

Table.2. Different gear clutches and breaks engage 
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III. SOFTWARE 
 
CARSIM software has been designed and developed 
by the mechanical simulation company which 
obtained over 30 years in the vehicle dynamics 
behavior of automobiles, trucks, motorcycle and 
racing cars. this application  has been based on a 
research conducted at the university of Michigan 
transportation institute and many of world’s famous 
companies such as Mitsubishi , Toyota , Honda , 
Volvo , ford and general motors use this software for 
design and test of automobiles .in this software 
strategy control and design phases process are done in 
one cycle. CARSIM software is composed of more 
than 150 database. The software predicts automobile’s 
performance according to inputs such as steering 
wheel,break, clutch and gear changes.  One of the 
features of this software is we can see the changes in 
vehicles operation that caused by changes in the 
mentioned parameters. Also this app lets you to add 
some control systems such as antilock brake system 
traction control system and vehicle stability system 
and then using them to extend the control algorithm. 
CARSIM software needs three major inputs for 
simulation. These three are: automobile data, the 
event or location data, and environment data. 
ADVISOR software has been produced by national 
renewable energy lab which has been designed and 
implemented with the United States government 
support and its one of the top simulation and 
modeling software in vehicle propulsion since 2000. 
This software had been used in Toyota Prius and 
national buses design. This software applicable such 
as module in MATLAB. The most important feature 
of this software are automatically optimizing, fuel 
saving and minimizing emission in movement cycle.  
 
IV. TESTS 
 
In order to simulate conditions created in CARSIM 
software, full throttle acceleration test has been used. 
This test one of subdivisions of the standard test of 
acceleration and breaking. Testing rules are the 
vehicle should start to accelerate on a flat surface with 
zero degree horizontal slope, with full load mode 
from the first gear to fourth gear. 
 
Figure 4 represents a test environment in the software. 
Output parameter of the test include longitudinal 
acceleration wheel torque, vehicle longitudinal speed, 
rate of speed and torque of power in transaxle lines 
longitudinal forces and transaxle gear state to simulate 
Renault duster, Peugeot 207 and Logan ADVISOR 

software used of HL07 highway cycle. Figure 5 
represents the cycle speed transformation rapidly. 
 

 
Figure4. Peugeot 207 test environment 

 

 
Fig5.Cycle speed transformation 

 
V. VEHICLE REVIEWS 

 
Via the CARSIM software we will test operation of 
these three vehicles. one of the main requirements of 
the test is introduction of specification of vehicle .in 
this stage parametric features of vehicle such as 
length, width, height, wheel base, weight of the 
vehicle in the normal mode and under load suspension 
and dumping, specification of tires, break systems 
power and torque of engine transmission and 
differential coefficient’s aero dynamic profile 
manually add to the software. 
 
Table 3.shows parametric dimensions weight 
specification of Peugeot 207 and table 4and 5 show 
Renault duster and Logan specification. Figure 6 
represents the specification mentioned in software 
data in part of  vehicle body Peugeot 207 used tu5 
engine with 108hp power and Renault duster and 
Logan k4m engine has 105hp . 
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Figure6. Software data page 

 
0.30 drag coefficient 3900 vehicle length 

142 nm engine torque 1625 vehicle width 

1090 vehicle weight 1428 vehicle height 

1980 The maximum tolerable weight 664 front track   

1430 Transverse distance of front wheels 728 rear track 

1440 Transverse distance of reverse 
wheels 

108 hp engine power 

Table.3. Peugeot 207 specification 
         
         

0.33 

drag coefficients 4315 vehicle length 

148 
nm 

engine torque 1822 vehicle width 

         
        

1450     

vehicle weight 1625 vehicle height 

         
        

2670  

The maximum tolerable weight 822 front track   

             
1560 

Transverse distance of front wheels          
     820  

rear track 

        1567   Transverse distance of reverse wheels 105 hp engine power 

Table.4. Renault duster specification 
 

        
        

  0.32  

drag coefficient 4290 vehicle length 

148 
nm 

engine torque 1740 vehicle width 

        
        

vehicle weight 1525 vehicle height 
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1200 

        
        

2400 

The maximum tolerable weight 800 front track   

1483 Transverse distance of front wheels          
   858  

rear track 

1470 Transverse distance of reverse wheels 105 hp engine power 

Table.5. Logan specification 
 

VI. CHART ANALYSIS 
 
6.1 Torque power in transaxle line  
The graph below indicates the torque rates in 
transmission line. The horizontal axis represents time 

in seconds and the vertical axis of the graph 
represents torque in newton meters .Figure 7 shows 
duster transmitted torque and figure 8 shows Peugeot 
207 transmitted torque and figure 9 shows Logan 
transmitted torque.

 
 

Fig.7. duster transmitted torque 

 
Fig.8. Peugeot 207 transmitted torque 

 

 
Fig.9. Logan transmitted torque 
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6.2Longitudinal acceleration 
The torque in the initial period of the Peugeot 207 and 
Logan is less than the Renault duster. This shows 207 
and Logan better perfect acceleration than Renault 
duster .also the initial torque in duster is better than 
the two other vehicles and this causes to increases in 
torque and Grade ability of duster. Because of high 
acceleration of Peugeot 207 and Logan, shock of 
acceleration has been entered into the passenger is 
more than Renault duster. 
The graph below represents the longitudinal 
acceleration of vehicle. Horizontal axis represents 

time in second and the vertical axis represents the 
longitudinal acceleration as the g unit. Figure 10 
shows acceleration of 207 and figure 11 shows 
acceleration of duster and figure 12 shows the 
acceleration of the Logan. the maximum acceleration 
data is or 207 and Logan .acceleration vector changes 
in this two automobile is varied this shows better 
acceleration of the each shifting so this parameters in 
this two is very convenient . Renault duster has week 
acceleration and this reduce the ride quality. 

 

Fig.10.Peugot207 acceleration transforming 

 
Fig.11. Renault duster acceleration transforming 

 
fig.12. Logan acceleration transforming 
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6.3 Longitudinal speed 
The chart below presents the speed transformation of 
the vehicle horizontal axis represents time in second 
and the vertical axis of the graph represents the speed 
transformation in the term of kilometer per hour.  
Figures below shows speed transformation of the 
mentioned automobiles. In this part of the test 
Peugeot 207 and Logan have high final speeds, also 

Renault duster due to improper aerodynamic drag and 
the weight of vehicle body. If we do a ranking for 
these cars, Peugeot 207 has highest speed in the cycle 
and Logan and duster 2 and 3 place.    
Figure 13 shows longitudinal speed of Peugeot 207 
Figure14 shows longitudinal speed of Renault duster 
Figure 15 shows longitudinal speed of Logan. 

 
 

Fig.13.peugeot 207 longitudinal speed 

 
Fig.14.Renault duster longitudinal speed 

 
Fig.15.Logan longitudinal speed
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6.4 fuel consumption ratio 
According to the outputs of diagram in ADVISOR 
software, this can improve the parameters like engine 
consumption ratio, speed transformation at the 
movement cycle, the internal engine temperature, 
transmission torque transformation, so well have to 

summarize the content of the original model. Figure 
16 to 18represents the vehicles fuel consumption the 
output charts of vehicles fuel consumption shows. 
Peugeot 207 with 0.2 lit difference with Dacia Logan 
has best fuel consumption and duster with 3.8 
difference is the worst. 

 

 
Fig.16.Peugeot 207 fuel consumption ratio 

 

 
Fig.17.Renault duster fuel consumption ratio 

 

 
Fig.18.Logan fuel consumption ratio 

 
CONCLUSIONS 
 
This article compares AL4 automatic transaxle 
installed in the Renault Duster, Logan and Peugeot 
207. During the study results we can see acceptable 
performance of Peugeot 207 and Logan and Duster 
due the high weight and aerodynamic and low engine 
drag weight is shown unsatisfactory performance .also 
we use ADVISOR and CARSIM software to 
simulation. The output diagrams of Peugeot 207 and 
Logan is satisfaction. the best performance of the AL4 
gearbox is for Peugeot 207 with 5.9 lit/100 km fuel 
consumption and the Logan has second place with 
6.7lit/100km. this two have satisfaction performance. 

But Renault duster with 10.1lit/100km hasn’t 
satisfaction performance. In order to increase the 
efficiency and quality with reduce the fuel 
consumption we need to replace the Renault duster 
gearbox with better transmission. 
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