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Wind Tunnel
	Wind tunnels are big pipes with air gusting over them and are utilized to duplicate the relation between air and an object in the air or move along the ground. Therefore, the wind tunnels comprise tubes that have air moving inside, as shown in image 1.1. They play a significant role in the design and analysis of aircraft because they aid researchers in understanding more concerning how aircraft fly. Wild (2018) claimed that NASA utilizes wind tunnels to test scale models of airplanes and spacecraft. Since the aircraft industry always requires more tests to ensure safety, wind tunnels learning how things move through the which is essential in testing new methods that can make aircraft better and safer.  Similarly, new materials are tested, and before a new plane is released, it must be evaluated in the wind tunnel if it is flying as expected. 
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Image 1.1: Wind Tunnel
	There exist several categories of wind tunnels, and they are differentiated based on the swiftness they can generate. Hall (2021) explained that the first type is low subsonic, which has a velocity that is less than that of sound. Similarly, the transonic tunnel has speed that is almost same as that of sound. On the other hand, the supersonic wind tunnel has nearly five times the speed of sound and finally, the supersonic moves at a rate of over thirty thousand miles per hour.
	The wind tunnel can do a lot of things, especially in testing. For instance, the wind tunnel can measure the force and moments of the model directly because it can be mounted in the tunnel on a unique machine referred t as the force balance. Also, the wind tunnel can determine the unlet aircraft performance by allowing the measurement of total pressure (Hall, 2021). One of the ways of doing that is through instrumenting the model with pressure taps, and the element performance will be computed from the pressure data. Similarly, the wind tunnel can easily offer diagnostic information through the use of flow visualization. 
	Wind tunnels are utilized in testing models by aerodynamics. Therefore, it is essential to understand how wind tunnels are used in both 2D and 3D aerodynamics. 2D mode happens only in the chosen plane; thus, it does not generate a comprehensive flow view as indicated in image 1.2. The wind tunnel will be used in 2D to understand the aerodynamics behavior through a detailed cross-section. In 2D aerodynamics, the results cannot be as accurate as 3D, but they are valuable in realizing various what-if scenarios.  On the other hand, wind tunnels are essential in 3D aerodynamics because it helps in visualizing the interactions between glow and the model. Consequently, the outcome obtained from the 3D is efficient than 2D since they comprise the whole object and the air throughout the wind tunnel, as shown in image 1.3. 
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Image 1.2: 2D model	Image 1.3: 3D model
	Wind tunnels have significant benefits in different fields, especially in testing models. Therefore, the engineers and researchers can benefit from the practice since the model is placed in the tunnel and air can flow past it. First, they can get diagnostic information concerning airflow across the model (Hall, 2021). Similarly, a wind tunnel allows engineers to examine flight behavior and realize if the new design could fly. Finally, wind tunnels are critical in making engineers enhance the performance and effectiveness of actual aircraft.
	Similarly, wind tunnel testing has several drawbacks that may undermine its efficiency. For instance, there is a high functioning cost because the fan must frequently be in motion to hasten the flow through the tunnel (Hall, 2021). Another drawback is deprived stream quality, especially in the trial unit. Therefore, the movement of air whirling the turning point in the bell entrance might necessitate wide shades. Also, the channel needs to be set aside from other substances in the rooms, including the walls and individuals.
	Wind tunnels can be used in different fields, including missiles, rockets, buildings and other structures.  The wind tunnel can be used in construction and other structures by projecting the wind loads and reactions of a system and other components. Rockets and other spacecraft are also tested using wind tunnels to ensure streamlined designs that are less resistant to airflow. 
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