Reading





Exercise 1. Read the text, translate it into Ukrainian and answer the following questions:





1. What is the subject of the text?


2. What is cryogenics?


3. Who was a pioneer in the commercial cryogenic processing industry?


4. What practical applications does cryogenics have?


5. What can you say about Cryogenics department of your university?








Text: Cryogenics





	In physics, cryogenics is the study of the production of very low temperature (below -150 °C , -238 °F or 123K) and the behavior of materials at those temperatures. A person who studies elements under extremely cold temperature is called a cryogenicist. Rather than the familiar temperature scales of Fahrenheit and Celsius, cryogenicists use the Kelvin scale (formerly also Rankine scale).


	The word cryogenics stems from Greek and means "the production of freezing cold"; however the term is used today as a synonym for the low-temperature state. It is not well-defined at what point on the temperature scale refrigeration ends and cryogenics begins, but most scientists assume it starts at or below -240 °F (about -150 °C or 123K). The National Institute of Standards and Technology at Boulder, Colorado has chosen to consider the field of cryogenics as that involving temperatures below -180 °C (93.15K). This is a logical dividing line, since the normal boiling points of the so-called permanent gases (such as helium, hydrogen, neon, nitrogen, oxygen, and normal air) lie below -180 °C while the Freon refrigerants, hydrogen sulfide, and other common refrigerants have boiling points above -180 °C .


	Liquefied gases, such as liquid nitrogen and liquid helium, are used in many cryogenic applications. Liquid nitrogen is the most commonly used element in cryogenics and is legally purchasable around the world. Liquid helium is also commonly used and allows for the lowest attainable temperatures to be reached. These liquids are held in either special containers known as Dewar flasks, which are generally about six feet tall (1.8 m) and three feet (91.5cm) in diameter, or giant tanks in larger commercial operations. Dewar flasks are named after their inventor, James Dewar, the man who first liquefied hydrogen. Museums typically display smaller vacuum flasks fitted in a protective casing. 


	The field of cryogenics advanced during World War II when scientists found that metals frozen to low temperatures showed more resistance to wear. Based on this theory of cryogenic hardening, the commercial cryogenic processing industry was founded in 1966 by Ed Busch. With a background in the heat treating industry, Busch founded a company in Detroit called CryoTech in 1966. Though CryoTech later merged with 300 Below to create the largest and oldest commercial cryogenics company in the world, they originally experimented with the possibility of increasing the life of metal tools to anywhere between 200%-400% of the original life expectancy using cryogenic tempering instead of heat treating. Using liquid nitrogen, CryoTech formulated the first early version of the cryogenic processor. 


	Cryogens, like liquid nitrogen, are further used for specialty chilling and freezing applications. Special cryogenic chemical reactors are used to remove reaction heat and provide a low temperature environment. The freezing of foods and biotechnology products, like vaccines, requires nitrogen in blast freezing or immersion freezing systems. Certain soft or elastic materials


become hard and brittle at very low temperatures, which makes cryogenic milling (cryomilling) an option for some materials that cannot easily be milled at higher temperatures.


	Another use of cryogenics is cryogenic fuels. Cryogenic fuels, mainly liquid hydrogen, have been used as rocket fuels. Liquid oxygen is used as an oxidizer of hydrogen, but oxygen is not, strictly speaking, a fuel. For example, NASA's workhorse space shuttle uses cryogenic hydrogen fuel as its primary means of getting into orbit, as did all of the rockets built for the Soviet space program by Sergei Korolev. (This was a bone of contention between him and rival engine designer Valentin Glushko, who felt that cryogenic fuels were impractical for large-scale rockets such as the ill-fated N-1 rocket spacecraft.)


	Russian aircraft manufacturer Tupolev developed a version of its popular design Tu-154 with a cryogenic fuel system, known as the Tu-155. The plane uses a fuel referred to as liquefied natural gas or LNG, and made its first flight in 1989.


	Some applications of cryogenics are Magnetic Resonance Imaging: MRI is used to scan internal organs of human body by generating very intense magnetic field. This magnetic field is generated by superconducting coils with the help of liquid helium. 


	Power Transmission in Big Cities: It is difficult to transmit power by over head cables in big cities. So underground cables are used. But underground cables get heated and the resistance of the wire increases leading to wastage of power. This can be solved by cryogenics. Liquefied gases are sprayed on the cables to keep them cool and reduce their resistance.


	Food Freezing: Cryogenic gases are used in transportation of large masses of frozen food. When very large quantity of food must be transported to regions like war field, earthquake hit regions etc they must be stored for a long time. So cryogenic food freezing is used. Cryogenic food freezing is also helpful for large scale food processing industries.


	Blood Banking: Certain blood groups which are rare are stored at very low temperatures like -165 °C .





Vocabulary notes:





behavior - the things that something in science normally does: The behaviour of human chromosomes is the subject of our research.





approximate - an approximate number, amount, or time is close to the exact number, amount etc, but could be a little bit more or less than it: These percentages are only approximate.





liquefy - to become liquid, or make something become liquid: Some gases liquefy at cold temperatures.





brittle - hard but easily broken: The building's electrical wiring was worn and brittle, causing a fire hazard.





surface - the outside or top layer of something: Gas bubbles in any liquid tend to rise to the surface.





Word combinations to be remembered:





to exhibit behaviour - äåìîíñòðóâàòè (ÿêó-í) ïîâåä³íêó


inconsiderate behaviour - íåîáà÷íà ïîâåä³íêà


behaviour patterns - ôîðìà ïîâåä³íêè


approximate value ìàò. - íàáëèæåíå çíà÷åííÿ


to approximate to the truth íàáëèæàòèñÿ äî ³ñòèíè


below the surface – ïî ñóò³


to rise to the surface âèïëèâàòè íà ïîâåðõíþ, ïðîÿâëÿòèñÿ


to scratch the surface - â³äíîñèòèñü ïîâåðõíåâî


surface tension - ïîâåðõíåâå íàòÿãíåííÿ


surfice mail – çâè÷àéíà ïîøòà (íà â³äì³íó â³ä àâ³àïîøòè)








Speaking/Writing


Exercise 2. Give English equivalents of the following words and expressions:





Íàö³îíàëüíèé ³íñòèòóò ñòàíäàðò³â ³ òåõíîëîã³é â Áîóëäåð³ (Êîëîðàäî); òåìïåðàòóðíà øêàëà Ðåíê³íà; ðîçð³äæåí³ ãàçè; ñîñóä Äüþàðà; êðèõê³é; êð³îãåííå ïàëüíå; ÿáëóêî ðîçáðàòó; ñóïåðíèê; ìàãí³òíî-ðåçîíàíñíà òîìîãðàô³ÿ; õàð÷îâà ïðîìèñëîâ³ñòü.








Exercise 3. Look through the text and fill in the blanks with the proper information.





1. Cryogenics is the study of the production of very low temperature (below 150 °C , 238 °F or 123K) and the behavior of …


2. A person who studies elements under extremely cold temperature is called …


3. The National Institute of Standards and Technology at Boulder, Colorado has chosen to consider the field of cryogenics …


4. Liquefied gases, such as liquid nitrogen and liquid helium, are used in …


5. Liquid nitrogen is the most commonly used element in cryogenics and is legally …


6. Liquid helium is also commonly used and allows for the lowest attainable temperatures ...


7. These liquids are held in either special containers known as …


8. Cryogens, like liquid nitrogen, are further used for …


9. Another use of cryogenics is …


10. Some applications of cryogenics are Magnetic …








Exercise 4. Translate the following sentences into English.





1. Êð³îãåí³êà ðîçä³ë ô³çèêè íèçüêèõ òåìïåðàòóð, âèâ÷àº çàêîíîì³ðíîñò³ çì³í âëàñòèâîñòåé ð³çíèõ ðå÷îâèí â óìîâàõ êð³îãåííèõ òåìïåðàòóð.


2. Oñíîâíèìè ñïîæèâà÷àìè êð³îãåííèõ ïðîäóêò³â º ìåòàëóðã³ÿ òà õ³ì³ÿ.


3. Òåðì³í êð³îãåí³êà ïîçíà÷àº òåõíîëîã³¿ è àïàðàòíî-ìåòîäè÷í³ çàñîáè ðîáîòè â óìîâàõ íèçüêèõ òåìïåðàòóð.


4. Êð³îãåííà åëåêòðîí³êà, ÷è êðèîåëåêòðîí³êà - íàïðÿì åëåêòðîí³êè, ùî îõîïëþº äîñë³äæåííÿ ïðè êð³îãåííèõ òåìïåðàòóðàõ (íèæ÷å 120 °C).


5. Êð³îåëåêòðîí³êà - îäíà ç îñíîâíèõ ³ äóæå ïåðñïåêòèâíèõ ãàëóçåé íàóêè. 


6. ¯¿ ³íòåíñèâíîìó ðîçâèòêó ñïðèÿëè, ç îäíîãî áîêó, øèðîê³ äîñë³äæåííÿ ÿâèù, ÿê³  â³äáóâàþòüñÿ ó òâåðäîìó ò³ë³ ïðè íèçüêèõ òåìïåðàòóðàõ.


7. Òàêîæ âàæëèâå çíà÷åííÿ ìàº ïðàêòè÷íå çàñòîñóâàííÿ îòðèìàíèõ óñï³õ³â ó ð³çíèõ ãàëóçÿõ ðàä³îåëåêòðîí³êè (íàñàìïåðåä ó êîñì³÷í³é ðàä³îåëåêòðîí³êè), ç äðóãîãî - ïåâí³ çäîáóòêè êð³îãåííî¿ òåõí³êè, ÿê³ äîçâîëÿëè ðîçðîáèòè åêîíîì³÷í³, ìàëîãàáàðèòí³ ³ íàä³éí³ ñèñòåìè îõîëîæäåííÿ.


8. Çíà÷íèì ñòèìóëîì äî ðîçâèòêó êð³îåëåêòðîí³êè ñòàëî ñòâîðåííÿ ñó÷àñíèõ åëåêòðîííèõ ïðèñòðî¿â, âèñîêî÷óòëèâî¿ ðàä³îïðèéìàëüíî¿ àïàðàòóðè, øâèäêîä³þ÷èõ åëåêòðîííèõ îá÷èñëþâàëüíèõ ìàøèí òà ³íøèõ.








Exercise 5. Are the statements true or false?


1. Cryogenics is the study of the production and effects of very high temperatures.


2. A cryogen is a refrigerant used for obtaining very low temperatures.


3. Cryostat is a vessel in which a low temperature can be maintained.


4. Rankine is a thermodynamic (absolute) temperature scale named after the American engineer 


and physicist William John Macquorn Rankie, who proposed it in 1859.


5. The symbol for degrees Rankine is R


6. Zero on both the Kelvin and Rankine scales is absolute zero, but the Rankine degree is defined as equal to one degree Fahrenheit, rather than the one degree Celsius used by the Kelvin scale. 


7. A temperature of 400.00 F is exactly equal to 0 R.


8. Some engineering fields in the U.S. and Canada measure thermodynamic temperature using the Rankine scale.


9. However, throughout the entire scientific world thermodynamic temperature is measured in        lvin.


10. Cryogenic cooling of devices and material is usually achieved via the use of liquid oxygen, liquid methane, or a cryocompressor (which uses high pressure helium lines).








Exercise 6. Choose the correct word and fill in the blanks.





approximate(s)	approximation	approximately





1. A more successful variant is one for use with --- quantities.


2. These devices are used in the --- of tissue. 


3. This figure --- to a quarter of the UK's annual consumption.


4. The measurements are ---, but I think they'll do.


5. The plane will be landing in --- 20 minutes.





liquefaction	liquefied	liquefy





6. Gases --- when the attractive forces between the molecules are sufficient to bind them together in liquid form.


7. --- of gases includes a number of phases used to convert a gas into a liquid state.


8.A gas becomes more difficult to --- the higher its temperature.


9. Indeed, only one known substance is harder to --- than hydrogen: helium gas.


10. --- petroleum gas is a flammable mixture of hydrocarbon gases used as a fuel in heating appliances and vehicles.








Exercise 7. Translate the following sentences into Ukrainian.





1. It's hard to change your behaviour , even harder to keep it changed.


2. How will that behaviour be assessed?


3. Approximate journey time to London is four hours.


4. For this reason concentrations of potentially interfering metal ions approximating the serum levels are used in the standards.


5. That approximated a factor analysis and is conceptually easier to explain.


6. On the surface, it seems a simple story.


7. How many surfaces does a cube have?


8. Microwaves create very short, high energy radio-waves which agitate and heat water molecules on or near the surface of foods.


9. Since different molecules absorb different colors, this microscope can be used to make a microscopic chemical analysis of the surface.


10. He spoke with the brittle confidence of someone who, underneath, was very worried.








Exercise 8. Make up sentences using the expression in the course of my work.


A


Model: to gather some facts				(I)


	I gathered some facts in the course of my work.





1. to obtain some data					(he)


2. to perform a series of experiments			(she)


3. to make a thorough study of the problem		(you)


4. to establish some new facts			(Prof.N.)


5. to advance a hypothesis				(my advisor)





B


Model: He made considerable progress.	(research)


	He made considerable progress in the course of his research. 





6. They discovered hitherto unknown facts		(flight)


7. She analyzed the results.				(study)


8. We formulated a general rule.			(investigation)


9. He came to some important conclusions.		(experiment)


10. They introduced a new classification.		(research)





