If tire pressure does not match the recommended value, it will have negative consequences:
· Controllability of the car will decrease
· Dynamic properties will become lower: acceleration time will increase
· Fuel consumption will increase

· Tires will deteriorate more, risks of tire damage caused by getting into a pothole will also increase
The most important one is decreasing controllability. A car with tires that have unequal air pressure inside will behave unpredictably when braking. The stability of the tire decreases while turning, the wheel deforms, and the tire could shift in any direction. All of that could cause an accident.


Different kinds of tire pressure monitoring systems: pros and cons

Nowadays, there are several kinds of tire pressure monitoring systems (TPMS) on the market. All of them can be classified into two big groups: indirect control and direct control systems.
· Indirect control systems started as a development of the anti-lock braking system. They work as a fully integrated extension to it. The algorithm of these devices is based on the fact that a deflated tire has a smaller diameter than a fully inflated one. All you need is to compare the car's mileage per unit of time to the reference. The system gets data from the thermometer to neutralize the impact of the temperature on the tire pressure. The system turns off when braking to exclude fake actuation
.


· The direct control systems differ a lot in their abilities, these are fully independent of ABS, but they may exchange data. Such a system has four sensors set on each wheel instead of standard valves. The sensors are complicated autonomous devices that contain a thermometer and a tire pressure sensor, a transmitter, and a battery. The system itself has four receivers, located under the wheel arch and the central computing unit with an indication unit or with information output to the main computer screen.


Let's take a look at the pros and cons of each kind.


Pros of the indirect control systems:


· No additional structural elements;

· Easy setup and maintenance;

· Low prices.

Cons: 

· No data about pressure in a still car;

· No data about a sudden pressure decrease in one tire;

· The workload of the car has a noticeable impact on the data output;


· Relatively low accuracy of the measurements;

· The response threshold of the system is pretty high.

Pros of the direct control systems: 


· Constant measurement control does not depend on the speed of the vehicle;


· Separate data collected for each tire;

· High accuracy of the measurements, the decrease of the tire pressure is noticeable before it gets critical.


Cons:

· A lot of components to install, it often requires the help of qualified personnel;


· Difficult setup;

· High prices.

How to choose the right components of the tire pressure monitoring system?

The most important part of the TPMS is an air pressure sensor. Its size and weight directly impact wheel balancing. Different brands have this sensor weigh 15 to 40 g depending on where it will be installed. Sensors that are installed inside the wheel rim instead of standard valves are usually heavier. 

Another important parameter of the TPMS sensor is the operating frequency of its transmitter. Usually, it is 433MHz. If the transmitter's frequency doesn't match the receiver's one, the data exchange will be impossible. 


Most of the cost of the control system is for sensors. 
Before getting a new sensor instead of a worn one, look for the same brand to avoid trouble.

