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Mechanical Refrigeration
Long before the introduction of modern technology in human lives, various techniques and inventions were used to make life easier. An excellent example is regarding food storage and processing in the Agricultural sector (Koelet & Gray, 2017). In the past, when the farmers had produced products in high quantities, they embraced various ways to ensure that they stored the food for future consumption. One of the mostly used mechanisms was refrigeration, which was initially based on water and wet surfaces that advanced to the use of ice as the cooling compound (Koelet & Gray, 2017). The use of ice for refrigeration during the 1750s to 1800s was very costly at the time. However, the refrigeration technology underwent improvements after the advancements of mechanical technologies in the 1850s alongside canning. During this period, other various advancements of food preservation in homes were invented. However, it was the dawn of a more efficient and cheap method of food preservation, which has continually advanced to the type of refrigeration used currently. Moreover, the introduction of mechanical refrigeration caused a significant disruption in the economy especially in ice trading, food prices, and above all tapped into food security. 
Historical Background
The aspect of refrigeration as a method of food conservation has existed for centuries; however, it has developed through time to more efficient technologies. During the 1850s, people were experiencing new techniques and technologies that were being developed in the Agricultural sector and cookery (Koelet & Gray, 2017). Besides, some of the technologies developed included cooking stoves, farming tools such as thrashers, and others. Moreover, people initially used ice for refrigeration, which they used to harvest during the winter to preserve food during summer. Especially in the United States, there was a trade going on during the mid-19thcentury, which involved the buying and selling of ice around the Hudson River. The purchased ice was then stored in ice houses built underground to preserve food (Koelet & Gray, 2017). However, with the introduction of mechanical refrigeration came other compounds that would be used to control the temperatures. 
Moreover, the transition from the use of ice to the use of other compounds, to control the temperatures to preserve food was contributed by various inventions by specific individuals. William Cullen was the first individual that initiated the use of other compounds other than naturally harvested ice. In the 1750s, Cullen produced ice from evaporating ether under low pressure. Consequently, John Lesley used a similar procedure to manufacture the first ice-making machine in 1810. A milestone in the advancement of the refrigeration technology was established by Jacob Perkins, an American, in 1834 when he introduced a vapor compression machine, which is the most commonly used mechanism in refrigeration today (Koelet & Gray, 2017). Lastly, there was James Harrison, who received credit for the invention of the operational hand-operated machine together with Alexander Twinning for producing one tonne of ice in a day.
Furthermore, the invention of mechanical refrigeration and other compounds as part of ice for cooling the temperatures created a platform of advanced inventions based on the same thought. All the inventions and advancements that occurred in Agriculture and food preservation were all directed to making life more comfortable, more affordable, and better for people, including the introduction of the mechanical refrigeration (Koelet & Gray, 2017). Therefore, one of the significant factors that led to the invention was the urge to make it easier for people to store food, and as indicated earlier, the use of ice as a cooling compounds was costly and, to some extent, not as efficient. As a result, the human nature of trying to make activities easier led to the introduction of the various inventions that led to mechanical refrigeration. Moreover, since man keeps trying to invent easier ways, more and more refrigeration advancements have propelled the more advanced refrigeration technology used in the 21st century (Jackson, 2016).
Disruptions caused by the Mechanical Refrigeration
All technological innovations, irrespective of the magnitude, significantly impact the flow of activities surrounding the human lifestyle. Similarly, the invention of the mechanical refrigeration significantly influenced the food production and storage sector. Moreover, the introduction of mechanical refrigeration by Jacob Perkins led to a drastic change in the economy in three major ways. 
One of the established immediate disruptions was the improved production of farm produce in the United States, especially the dairy products (Craig, Goodwin & Grennes, 2016). Initially, farm products such as dairy products were not produced in high quantities due to the delicate environments needed to preserve them for future consumption. Therefore, dairy farmers opted to produce enough of what would be consumed immediately. However, the introduction of a cheaper and more efficient storage method, the mechanical refrigeration, made it easier for farmers to produce products in high quantities. As a result, this actively influenced food security, since more was available and could reach a bigger population. According to Craig, Goodwin, and Grennes (2016), by the late 19th century, the production and consumption of dairy products had increased by 1.7% annually in the United States. With better preservation methods, more people got access to fresh dairy products, which increased consumption rates.
Additionally, the increase in the production of farm products due to the possible ways of preservation resulted in increased consumption of better foods, which then led to improved nutrition and an interruption in the way people consumed their diets. As indicated earlier, the use of ice was expensive, and not all individuals had the finances to contribute to the preservation houses' purchase of ice. Therefore, with mechanical refrigeration, people were able to comfortably buy products in bulk and store them for consumption. As a result, the nutrition of the overall population improved. For instance, proteins and calcium sourced from dairy products are essential for the overall development of human beings. Therefore, once people were able to store these products, access became easier, contributing to consumption and food security at large. According to Craig, Goodwin, and Grennes (2016), the overall protein consumption in the United States increased at the rate of 1.25%, which was implicated in the structure of people during the post-refrigerator period.
Additionally, the increase in production of Agricultural products consequently interrupted the market prices of produces in the overall market. This was mostly contributed to by the change in supply patterns as compared to demand. Moreover, the most affected prices were those associated with market integration (Craig & Holt, 2017). Therefore, the already existing spatial price relationships were significantly impacted in the United States. Moreover, this was all as a result of the fact that mechanical refrigeration facilitated the storage of then perishable goods, especially products such as eggs (Craig & Holt, 2017). Therefore, specific locations were able to store these products for a more extended period. As a result, there were fluctuations in the supply, which influenced the prices based on locations. Thus, the existing spatial price relations were weakened by the use of mechanical refrigerators, making it easier for the traders to provide a constant supply of the products. As a result, the prices fluctuated fairly since some of the incurred costs by the traders were reduced.
Lastly, the introduction of alternative ways to produce ice used for storage disrupted the ice trading patterns since the demand decreased. Initially, people used water and ice to change temperatures for the conservation of food. However, the mechanical refrigerator brought about the use of other compounds other than water, which would be compressed to control the temperatures. Some of the compounds initially used included ammonia and Sulphur dioxide (Spector, 2016). However, various advancements took place after the introduction of mechanical refrigeration, and as a result, these compounds were continually replaced by others for efficiency. Moreover, at the time of the change, the sources of ice were becoming scarcer due to the ongoing pollution, therefore, the mechanical refrigeration presented cheaper, durable, and better option compared to ice. As a result, the ice supply industry started to fall apart as the prices decreased.
Current Relevance of the Technology
Initially, the food preservation techniques used in the 18thcentury was not as efficient as the technology used in the 21stcentury, more so, after the introduction of the mechanical refrigeration (Spector, 2016). Therefore, the introduction of mechanical refrigeration laid out a path to more inventions that continually influence the lifestyle of man. Additionally, the technology introduced alongside mechanical refrigeration is currently essential since it significantly changed food processing and storage.
The major innovation that resulted from the mechanical refrigeration was air-cooling technology. This was based on the mechanisms that were involved in mechanical refrigeration. Therefore, this led to the development of air conditioning machines in 1902 by Willis Carrier (Jackson, 2016). Moreover, the developed air conditioning technology used a similar cooling process in mechanical refrigeration, especially chlorofluorocarbons (CFCs), which were later termed to be harmful to the environment and human well-being. As a result, Carrier, who by then had a company that produced air conditioning gadgets, sort other ways to replace the use of CFCs to be more environmentally friendly (Jackson, 2016). 
Furthermore, the technology used in the mechanical refrigeration in the 1850s is significantly still relevant today more so, since it has undergone countless modifications since its introduction. Besides, the use of compressed gases for cooling is currently used in the advanced refrigerators systems used in the 21st century. Based on statistics, over 90% of all homes in the United States own a refrigerator, for many consider it a need at home (Garces et al., 2017). Moreover, products such as meat, fish, and other products are commonly stored in refrigerators since some are transported globally. For example, some countries that are land-locked receive fish from other nations that have access to water bodies. Therefore, refrigeration technology plays an essential part in the global trade of perishable goods. Additionally, other innovations that resulted from the thought behind the mechanical refrigerator technology also are adequately relevant in today’s lifestyle. An excellent example is the air conditioning system, which is actively used worldwide (Garces et al., 2017). More so for nations that experience summer, whereby the temperatures rise to over 30 degrees Celsius, use the air conditioning technologies. Therefore, it is apparent that mechanical refrigeration technology is currently relevant and has had a lasting effect on the overall human beings’ lifestyle.
In conclusion, the 1850s marked the introduction of a technology that has remained relevant up to today. More so, mechanical refrigeration technology disrupted the economy through three major ways including the ice trading business, food prices, and food security in the country. Consequently, it changed the production of agricultural product patterns leading to high production, easier access, and better consumption of nutrition to many individuals increasing food security. As a result, there was a significant decrease in the use of natural ice disrupting the ice trade. Moreover, like other technologies, mechanical refrigeration technology is continually changing to produce better and more efficient products. Therefore, it is apparent that, over time, there will be more advanced systems based on technology.


References
Craig, L. A., Goodwin, B., & Grennes, T. (2016). The Effect of Mechanical Refrigeration on Nutrition in the United States. Cambridge University Press.
Craig, L. A., & Holt, M. T. (2017). The impact of mechanical refrigeration on market integration: The US egg market, 1890–1911. Explorations in Economic History, 66, 85-105.
Garces, E., van Blommestein, K., Anthony, J., Hillegas-Elting, J., Daim, T., & Yoon, B. S. (2017). Technology domain analysis: A case of energy-efficient advanced commercial refrigeration technologies. Sustainable Production and Consumption, 12, 221-233.
Jackson, T. (2016). Chilled: how refrigeration changed the world and might do so again. Bloomsbury Publishing.
Joshi, D. K. (2018). Refrigerant and the Environment-issues and planning for the future-A study. Journal of Refrigeration, Air conditioning, Heating and ventilation, 5(2), 36-42.
Koelet, P. C., & Gray, T. B. (2017). Industrial refrigeration: principles, design and applications. Macmillan International Higher Education.
Spector, J. M. (2016). Foundations of educational technology: Integrative approaches and interdisciplinary perspectives. Routledge.
