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Annotation. This article provides some information on how starting a diesel engine in cold weather 

can be a difficult task. It also shows that diesel engines have some unique problems in cold weather, 

despite their well-regarded durability and efficiency. In cold weather, engine oil thickens, the battery's 

efficiency decreases, and it is mentioned about the occurrence of malfunctions in the starting system.  

Also, in this article, we will provide effective strategies and suggestions for starting a diesel engine 

in cold weather. 
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Аннотация. В этой статье представлена некоторая информация о том, как запуск дизельного 

двигателя в холодную погоду может оказаться сложной задачей. Это также показывает, что у 

дизельных двигателей есть некоторые уникальные проблемы в холодную погоду, несмотря на 

их общепризнанную долговечность и эффективность. В мороз моторное масло густеет, 

снижается эффективность аккумулятора, отмечается возникновение неисправностей в системе 

запуска.  Также в этой статье мы предоставим эффективные стратегии и предложения по 

запуску дизельного двигателя в холодную погоду. 

Ключевые слова. двигатель, топливо, вязкость, дизельное топливо, масло, охлаждающая 

жидкость; 

 

INTRODUCTION The factors that make diesel engines difficult to start in cold weather are mainly 

caused by: Fuel injection, increased oil viscosity, damage to the fuel system, corrosion of the cooling 

system. 

1. Refueling 

At low temperatures, when diesel is poured at cold temperatures, it becomes like a waxy powder 

during the pouring process. This waxy powder can clog the fuel filter and fuel lines, reducing fuel 

flow and causing insufficient fuel supply, affecting engine starting. 

2. Increase in oil viscosity 

Similarly, in cold weather, the lubricating oil in a diesel engine is thicker, which increases the friction 

between its internal parts. It also puts a heavier load on the starter motor, making the starting process 

more difficult. 

3. Fuel system damage 

Forced starting can damage the fuel injection system, such as causing the injectors to become clogged 

with engine fuel or icing. The added stress of starting the engine at high load and cold fuel can put 

extra pressure on the fuel pump, potentially causing damage or reduced performance. 

4. Corrosion of the cooling system. Running the engine in cold weather without complete 

combustion can cause unburned fuel and moisture to condense in the cooling system. Over time, this 
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fluid can ccumulate in the pipes or cause corrosion.

 
Figure 1. Appearance of trucks in cold weather 

RESEARCH METHODOLOGY Starting diesel engines in cold weather can be difficult if the 

engines are not properly prepared for low temperatures. Weak batteries cannot turn the starter motor 

fast enough or long enough to start a cold engine. When the temperature drops, the battery capacity 

increases. A battery with full capacity at 80°C will only have about 46% capacity at 0°C. In addition, 

it will be 2.5 times more difficult to start the engine at 0 degrees due to the thickening of the oil and 

the resistance to movement of the internal part. moving parts. In fact, starting an engine at 0cº is about 

five times more difficult than at 80cº. Weak or questionable batteries should be tested under load 

prior to cold weather to rule out potential problems during peak times. If batteries need to be replaced, 

always replace with a battery equal to or greater than the original battery. 
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Figure 2. Engine condition in cold conditions 

ANALYSIS AND RESULTS Cold weather makes it difficult to start diesel engines. Through the 

basic skills in this article, you can easily overcome the difficulties of starting engines at low 

temperatures. This greatly improves engine start-up success, ensuring that the engine remains in 

optimal condition.  

 Cold weather starts require the use of glow plugs or block heaters on the engine so that the spark 

plugs heat the internal combustion chamber to the proper temperature for combustion. Otherwise, the 

cold fuel sprayed into the chamber and plugs may stick. Hard starting and inefficient combustion can 

damage the plugs and cylinder heads. 
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Figure 3. The dependence of fuel consumption on the ambient air parameter at 60% humidity is 

shown in the graph. 

 

 Tractors are recommended to be stored in tool sheds, warehouses, garages or other suitable areas that 

are heated or warmer than outside temperatures. A temperature just a few degrees warmer makes 

startup faster and easier. The hotter the battery is, the more power it can provide to the engine to start 

the engine. The hotter the engine oil is, the thinner it is and the less resistance it has to moving engine 

parts. You will need to make sure you are using the correct viscosity oil for the engine's recommended 

cold temperatures. If the engines cannot be stored indoors or in a heated area, a block heater is 

installed on the engine. To save time and electricity, it is recommended to put the block heater on the 

electric timer set a few hours before you plan to start the engine. 

Fill with cold starting fluid. Cold starting fluid is auxiliary starting fuel. The addition of low freezing 

point engine oil with additives can improve the lubrication conditions of the cylinder wall. Due to 

ether's volatility, flammability, and compression ignition, the higher the ether content, the lower the 

direct start temperature of the diesel engine, but the diesel engine runs rough when started.  Therefore, 

when using cold start fluid, it is imperative that you remember to top up the specified amount and 

never overfill. Although this starting method can start the engine instantly, due to the low temperature 

and high viscosity of the oil at present, there will not be much oil on the cylinder wall for some time 

after starting. When the engine is running, the engine body reciprocates and rotates. Dry friction is 

formed between moving parts, which increases the wear of parts; therefore, after starting the engine 

with cold starting fluid, it is necessary not to increase the gas performance. If it is suspected that the 

fuel has condensed due to cold temperatures, it is recommended to replace the fuel filter and warm 

the fuel before starting the engine. Condensation in the filter can block the flow of fuel from the tank 

to the injector fuel pump. After starting the engine on a cold day, it is recommended to warm up the 

engine for a few minutes before applying a load to the tractor. Proper engine operating temperature 

ensures more efficient fuel combustion and prevents damage to engine components in cold weather. 

Engine oil flows faster at operating temperature and allows proper lubrication of the engine's top parts 

and surfaces. 

CONCLUSIONS AND SUGGESTIONS In this article, the low temperature operating conditions 
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of diesel engines have been somewhat analyzed, and the reasons for helping to overcome the 

difficulties of starting engines at low temperatures have been shown, and the reasons why it is 2.5 

times more difficult to start an engine at 0 degrees due to the thickening of the oil and the resistance 

to the movement of the internal part, and at the same time the factors that make it difficult to start 

diesel engines in cold weather have been studied, mainly due to the following These are: cases of fuel 

injection, increased oil viscosity, damage to the fuel system, and corrosion of the cooling system. 
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