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Abstract:  Engine testing is a fundamental aspect of the automotive industry, crucial for ensuring performance, reliability, and 

compliance with regulatory standards. It involves subjecting engines to various operating conditions and environmental factors to 

evaluate their functionality, efficiency, and emissions characteristics. This article explores the association between hot and cold 

engine testing, using Minitab software to assess crucial data such as Exhaust Gas Recirculation (EGR) and Throttle Position Sensor 

(TPS) and various others. A thorough analysis was carried out in order to better understand the performance differences between 

hot and cold engine situations.  The link between EGR, TPS, and engine performance parameters was investigated using Minitab 

statistical analysis software. Key findings indicate substantial relationships between EGR, TPS, and ultimate output characteristics, 

providing insight into the dynamic behavior of engines under various temperature circumstances. 

 

IndexTerms – Cold Testing, Hot Testing, Minitab. 

 

 

1.INTRODUCTION 

To test performance before mass production and installation in a vehicle. Historically, the test was to determine the power and fuel 

consumption, as well as the effectiveness of cooling, vibration and noise, lubrication, controllability, and other factors in order to 

improve the design and configuration and integrate new materials and technology. Modern regulations force engines to reduce 

harmful emissions and comply with stringent regulations, so testing is becoming more sophisticated. The sensors and actuators send 

data to the Engine ECU (Engine Controlling Unit), which communicates with the test bed software to record the tested parameters, 

compare them to performance acceptance norms, and provide a test result in the form OK / Not OK. It also provides information on 

each test cycle step and engine behavior in those operating conditions to aid in diagnosis and research. After the engine is assembled 

properly, the harness is attached and every sensor is fitted properly, the engines are sent for testing. The diesel engines testing is done 

by two types (1) Hot Testing & (2) Cold testing. 

1.1 COLD TESTING 

After the engine is assembled, the engine is sent to the cold testing. The harness cable is attached to the ECU, and the radiator 

coolant and fuel lines are attached. Also, the turbocharger is given the intake. Then the connected engine goes into the cold test bed. 

The cycle time for cold testing is 2 minutes. As a contrast to Hot testing, in cold testing the fuel is not actually ignited. An electric 

motor is used to test the engine. The average rpm is around 800 where all the parameters are checked.  

Firstly, all the sensors are checked by the ECU if they are running properly or not. After the sensor test, the electric motor starts up 

which makes the engine run. Parameters like Cam and Crank, vibration, injectors are checked. After the test is completed the oil and 

coolant lines are disconnected and the harness is removed. After this the clutch plate is installed and the engine moves towards the 

hot test. The advantages include that the fuel is not ignited and in turn no noise or air pollution. The disadvantages include Blow by 

and Specific Fuel Consumption are not measured 

1.2 HOT TESTING 

The engines are started and tested as if they were in their respective vehicles during the Hot Test process, also known as bench 

tests. The fuel is burned. The operation of this process is essentially a dynamometer brake that absorbs the energy produced by the 

engine. There is an automated system which is being used which helps in running the engine at specified rpms and gets the parameters 

being checked. The engine is connected to the ECU which is present in the test bed.  

The hot test is done so that the benchmark which one car provides is same throughout all the engines that are being assembled. 

Generally, an eddy dynamometer is used which is attached to the clutch plate which makes the engine run An eddy current 

dynamometer is an electro-mechanical energy conversion machine that changes mechanical energy to electrical energy. Before 

starting of the test the ECU checks all the sensors.  
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Parameters like oil temperature, blow by, fly up speed are measured in this type of testing. After the test UV light is used to check 

for any leakages. After this the engine gets an OK Tag and is moved on to the trim line for further attachments.  

There are several types of engine tests in the industry, the most common of which are: (1) Durability test. (2) Performance testing; 

(3) lubricant and fuel testing; and (4) special investigations (5) Exhaustion system test; (6) catalysis agent test. At full load, 

performance tests are commonly used in diesel automotive engines. This will determine the maximum engine power in each rotation 

of its operation, based on quality requirements. The advantages include checking blow by but the disadvantages include air pollution 

and time taken is more as compared to cold testing.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1.2.1 – Parameter comparison of Hot Testing and Cold Testing. 

 

 

 

 

 

 

 
Table 1.2.2 Operational Parameters of Hot and Cold tests 
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2. DATA COLLECTION: 

 

 
 

  

 

 

 

 

Table 2.1 Data Collection of Hot and Cold Test Methods and the remarks 
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As you can see even if the engine fails in the cold test, it is sent to the hot test, where it passes.This shows that the cold test is 

unreliable, and it its limits need to be changed. 

 
Table 2.2 Issues being faced in Cold Testing 

 

3. LITERATURE REVIEW 

 

For this study we have used Minitab software to find out the limits of diesel injectors, static sensors and dynamic sensors. Minitab 

is a statistical analysis software which helps in analyzing the data collected accurately, with reliability and with faster and more 

efficient analyzing techniques. Since it was created in 1972, Minitab has become the leading statistical software for quality 

improvement. It is used in every manufacturing industry that uses data analysis and statistics to make their products and processes 

better. 

The software performs various statistical tests, including t-tests, ANOVA, and regression analysis. Minitab can also be used to 

create graphs and charts to represent data visually. Businesses use Minitab to understand their customers better, improve their 

products and services, and make more informed decisions. 

Advantages of Minitab over Excel:  

 Excel is primarily used for number entering, while Minitab can be used to perform statistical analysis. It means that excel is good 

one for the tasks like the financial modelling, whereas Minitab is good one for the jobs like analyzing data sets. 

  Minitab is designed for the statisticians and other data specialists whereas excel is designed for the general users. 

 As compared to Excel, Minitab offers more options and features for statistical analysis. 

 

4. DATA ANALYSIS: 

This requires deeper study how testing parameters are correlated with each other in both processes. We have seen the dependency 

of all parameters in data collected above for 100 sample engines. 

4.1 Static Sensors 

 

 
Figure 4.1 Analysis curve for ATS Static 

 

Interpretation: 

1. There is no curve present as there is no deviation of the values. 

2. Thus we can take the LSL as 4.5 and USL as 6.5 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijrti.org/


                                       © 2024 IJNRD | Volume 9, Issue 5 May 2024| ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2405526 International Journal of Novel Research and Development (www.ijnrd.org) 
 

 
f260 
c260 

 

Figure 4.2 Normal Distribution for Static MAP 

 

Interpretation: 

1. The LSL will be 4.5 and the USL will be 5 

2. The normal distribution curve has shifted to the right due to out of the range values. 

 

Figure 4.3 Normal Centralized Distribution for Static MAP 

 

Figure 4.4 Normal Distribution for Static CTS 

Interpretation: 

2. The LSL will be 1.8 and the USL will be 2.2.  

3. The normal distribution curve has shifted to the left due to out of the range values. 

 

 

 

 

 

 

4.2 Dynamic Sensors 
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Figure 4.2.1 Normal Distribution for Dynamic ATS 

 

 

Interpretation: 

2. There is no curve present as there is no deviation of the values.  

3. Thus, we can take the LSL as 4.5 and USL as 6.5. 

 

 
Figure 4.2.2 Normal Distribution for Dynamic MAP 

 

Interpretation: 

1.The LSL will be 4.4 and the USL will be 5.5. 

 

 
Figure 4.2.3 Normal Distribution for Dynamic CTS 

 

Interpretation:  

1. The LSL will be 1.6 and the USL will be 2. 
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Figure 4.2.4 Normal Distribution for Dynamic EGR 

 

Interpretation: 

1. The LSL will be 0.5 and the USL will be 1.25 
 

4.3. EGR and TPS 

 

 
Figure 4.3.1 Normal Distribution for EGR Span 1 

 

 
Figure 4.3.2 Normal Distribution for EGR Span 2 

 

Interpretation: 

1. The LSL will be 3.8 and the USL will be 4.2 
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Figure 4.3.3 Normal Distribution for TPS Span 1 

 

 

 

 

 

 
Figure 4.3.4 Normal Distribution for TPS Span 2 

 

 

Interpretation: 

1. The LSL will be 3.92 and the USL will be 4.1. 

 
 

 

 

 

 
 Figure 4.3.5 Normal Distribution of eVGT Span 1  
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Figure 4.3.6 Normal Distribution for eVGT Span 2 

 

Interpretation: 

1. The LSL will be 3.90 and the USL will be 4.2. 

 

5. SUMMARY AND CONCLUSION 

 

We are summarizing the observations and analysis in this chapter to conclude the project findings and identify the recommendations 

for sustenance and improvements. 

Conclusion based on analysis: 

 
Table 5.1: The new and old limits of the parameters 

 

Conclusions based on cost and operational parameters: 

 
Table 5.2 Conclusion based on cost and operational parameters 

 

Based on productivity, operational cost and assembly process improvements strengthening, Cold test is having a bigger advantage 

as compared hot testing as shown above. 

 

The only benefits of the hot testing process are the engines' ability to be tested in real drive conditions and the organization's 

familiarity with the procedure. However, if we take into account productivity, operational costs, the quality of the testing data, and 

safety, the cold test process is preferable and can replace audit or frequency-based hot testing of engines as the primary testing 

process, according to industry standards. 
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