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PART A: Veeabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes cach
sentence. Then mark the correct choice on your answer sheet.

1-  During the ----—----—-- between arriving at the airport and boarding the plane, we’ll probably
do a bhit of window shopping.
1) interval 2)inlervention 3) imbalunce 4} inconsisteney

2-  That ugly vacant lot ---—-—-- from the heauty of the neighborhood.
1) depletes 2) derives 3) detracts 4) deviates

3- At first, the Savings Mart didn’t do well, but after it lowered its prices and increased its
advertising, the store began to ----—--—-- ]

1) prosper 2) subside 3) arise 4) strive

4-  The movement of clounds may seem to be --—-—-——, hut scientists know that there is a
pattern to how they move,
I} compatible 2) specific 3) transient 4) random

5  Since my math c¢lass was very difficult for me, T consider the B that T got for the course
to be a great ————ee—--,
1) illusion 2) triumph 3) obligation 4} disapproval

6-  The hardware store sells —-----—-- stones made of plastic that you can open and hide a house
key in. Then vou can hide the key by leaving the “stone” somewhere near your door.
1) confidential 2) artificial 3) superiicial 4} metaphorical

7-  Rhoda’s budget is so tight that she felt it would be --—-----—- to buy herself even a ten-
dollar pair of earrings.
1) plausible 2)1langiblc 3) sullicient 4 extravagant

8-  When the climbers reached the peak of the tallest mountain in the world, they felt it was
a ---—--—-— pecasion and were filled with pride.
1) momentary 2) moribund 3) meticulous 4y momentous

9-  The ramification of committing a murder is to serve a prison sentence even if you
---—--——-- your actiens.
1) implement 2) renew 3) regret 4} exceed

1~ It iz often an attorney’s job to construe the meaning of a contract and then share that
------——-- with a clicnt and, if nceded, with a judge or jury.
1} justification 2) interpretation 3) transformation 4} condemnation
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PART B: Cloze Test
Dircetions: Read the following passage and decide which choice (1), (2), (3), or (4) best fifs

each space, Then mark the correct choice on your answer sheet.

For 20 years, children have been treated (11) ----——---- all sorts of programs on
television which are supposed to help them hecome better at skills such as reading and
math. ‘These programs have presented (12) ---------- such as counting and recognition
ol letters as nothing but fun, (13) -—----—-—-- by such things as rainbows and jumping
[rogs. (14} -=mmanemm- no unprovemnent in children's abilitics in literacy and numcracy
(15) ———mmmmm- . These [un ways ol teaching such skills don’t seem (o work.

11- 1)in 2) for 3)to 4} on

12- 1) the leaming of skills 2) skills to leamn
3) the skills of learning 4) learning of skills in

13- 1) arc accompanicd 2) lo accompany
3) being accompanied 4) to be accompanied

14- 1) In spite of 2) But 3) Although 4y Whereas

15- 1) would observe 2) it observes
3) has been observed 4) to be observed

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by choosing the

best choice (1), (2), (3), or (4). Then mark the correct choiee on your answer sheef,

PASSAGKE 1:

ITeal exchanger plays an important role in indusirial application. 11 ig implemented flor
the purposcs ol heating and cooling ol large-scale industrial process [uids. Heat
exchanger 15 a dynamic design. Due to global energy crisis. an efficient heat recovery
or dissipation of heat has become a vital challenge for Scientists and Engineers.

lleat exchangers are designed to optimize the surface area of the wall hetween two
fluids to maximize the efficiency, while minimizing resistance to fluid flow through
the exchangers. The perlormance ol heat cxchanging surlaces could be cnhanced by
the addition of corrugations or fins in heat exchanger, which increase surface area and
may channel fluid flow or induce turbulence. Efficiency of industrial heat exchangers
could be online monitored by tracking the overall heat transfer coefficient based on its
temperatures which tends to decline over time due to fouling.

Poicntial damage lowards cquipment caused by [ormation ol scale can be very
costly it processed water is not treated correctly. Chemicals are commonly used to
treat the water in the industry. Fourty percent of these chemicals are purchased by
industry for control of scale in cooling tower, boiler and other heat transfer equipment.
‘This percentase also represents more than 2 hillion dellars of toxic waste which
contribute 1o willion of gallon contaminaled waler disposcd annually into the carth
which belongs 1o all of us,
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Maintenance of fouled tubular heat exchangers can be performed by several
methods such as acid cleaning. sandblasting, high-pressure water jet, bullet cleaning or
drill rods. [n large-scale cooling water systems for heat exchangers, water treatment
such as purilication, addition ol chemicals, catalylic approach, cle,, arc used 1o
minimiz¢ louling of the heat exchanging cquipment. Most of the chemical and
additives used lor fouling and corrosion mitigation arc hazardous to the environment.
S0, the dayvs have come to apply chemicals ot approaches benign to the environment.

The efficiency of the surface area of the wall between two fluids can be increased
hy--——--—-— d

1) tracking the overall heat ransler cocllicient

2) nducing wurbulence 1o channel Nuid ow

3) using heat exchangers equipped to fins or corrugations

4) minimizing the fluid flow resistance

Which sentence, according to the passage, is NOT true?

1) Fouling and corrosion of the heal exchangers arc incvitable.

2) There are various methods vsed for decreasing the fouling of heat exchanger parts.
3) We are all involved in the water contamination around the world.

4) Nowadays engineers use the most environmentally friendly chemicals in industry.

The word "dissipation” in the last line of paragraph 1 means ----------,
1) loss 2) revival 3) transfer 4) conservation
It's referred in the passage that heat exchanger design -------—--,

1) depends on the fluid tlow channel

2) can be customized to suit any industrial process

3) is highly affected by the surface area of the fluid

4} is carricd out by some static and structured process
Scale formation in industrial equipment ----------,

1) is under the influcnee ol maintenance methods

2) is based on its thenmal energy exchange process

3) is due to chemicals used to purify the water

4) relies directly on the way of water treatment

PASSAGE 2:

When the drag force (shear stress) is proportional to the velocity of the lower plate
(shear rate), the fluid is called Newtonian, Its visgosity is proportional to the ratio of
drag lorce 1o velocily. Therelore, the viscosity does not depend on how [ast it 1s being
sheared; the shear stress will simply increase to keep pace with the shear rate. The
larger the ratio of shear stress to shear rate, the higher the viscosity.

For Newtonian fluids, changing the force vou apply to the fluid will not change
their viscosity. In a Newtomian fluid the relation between shear stress and the shear
rale is lincar, passing (hrough the origin, the constant of proportionality being
cocllicient of viscosily.

Non-Newtonian [luids have viscositics that change according o the amount ol
force that is applied upon the fluid. In a Non-Newtonian fluid the relation between the
shear stress and the shear rate is different and can even be time-dependent (lime
Dependent Viscosity}.
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In case of the Non-Newtonian fluids, the concept of viscosity usually used in fluid
mechanics to characterize the shear properties of a fluid is not quite adequate. Instead,
they are studied best through several other rheological properties that relate to stress
and strain rate tensors under many different Now conditions which arc measured using
diflerent devices or theometers.

One kind of Non-Newlonian behavior that is common 1o many [luids is that the
measured viscosity decreases as the shear rate of the viscometer goes up. This is called
shear thinning behavior. A shear thinning liquid's ratio of shear stress to shear rate
starts off high. but gets smaller as the shear rate increases.

Most fluids exhibit a non-linear relationship between shear stress and shear rate.
‘That means that the measured viscosity is dependent on the tvpe of viscometer used
[or the measurement.

In Newtonian fluids, -—----—-- .

1) the viscosity 1s correlated to the shear stress

2) the viscosity is dependent on velocity of the lower plate

3) the larger the ratio of drag Loree Lo lower plate, the higher the viscosily

4) the ratio ol the velocity ol the shear rale (o shear siress 1s unpredictable

All of the following are about the main differences between Newtonian fluids and Non-
Newtonian ones EXEPT --—-—-—,

1) The shear thinning behavior of the fluids,

2) The ellcet of time on the [uid viscosily.

3) The inlluence of measuring device on the results ol Nuid behavior

4) The concept used to determine the fluid characterization

Characterization of the shear propertics of Non-Newtonian fluids are mainly explored
based on the following EXCEPT ------—--.

1) rheological leatures 2) strain ralc lensors

3) slress rale lensors 4) concepl ol viscosily

The relationship between viscosity and shear rate in fluids showing shear thinning
behavior is ---—------,

I} inverse 2) positive 3) ncutral 4) changcable

It's referred in the passage that -—---—---- :

1) the viscomeier 1s used Lo measure the viscosily ol all maticrs

2) most fluids exhibit Non-Newtonian behavior

3) the SRV generates more rotations than cup viscometers

4) viscosity reveals the deformation of a fluid

PASSAGE 3:

The crude oil distillation unit (CIDU} is the first processing unit in yirtually all
petrolcum refineries. The CDU distills the incoming crude oil into various fractions of
different beoiling ranges, cach ol which are then processed [urther in other relinery
processing units. The CDU is olien relerred o as the atmospherice distillation unit
because it operates at slightly above atmospheric pressure.

In a typical crude oil distillation unit. incoming crude oil is preheated by
exchanging heat with some of the hot, distilled fractions and other streams. [t 15 then
desalted to remove inorganic salts (primarily sodium chloride).
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Following the desalter. the crude oil is further heated by exchanging heat with some
of the hot, distilled fractions and other streams. It is then heated in a fuel-fired furnace
(fired heater) to a temperature of about 398 “C and routed into the hottom of the
distillation unil.

The cooling and condensing of the distillation tower overhead is provided partially
by exchanging heat with the incoming crude o1l and partially by cither an air-cooled or
water-cooled condenser. Additional heat is removed from the distillation column by a
pumparound system.

‘The overhead distillate fraction from the distillation column is naphtha. ‘The
fractions removed from the side of the disullation column at various points between
the column top and bottoms arc called sidecuts. ILach of the sidecuts (i.¢., the keroscene,
light gas oil and heavy gas oil) is cooled by exchanging heat with the incoming crude
oil. All of the fractions (l.e., the overhead naphtha, the sidecuts and the bottom
residue) are sent to intermediate storage tanks before being processed [urther.

It's yeferred in the passage that the distillation ---------- 5

1) is the process of puritying a liquid by using selective boiling
2) is a process thal contribules (10 cncrgy conscrvalion

3} can be carried out at close to atmaspheric pressure

4) involves mass transfer between all phases of matter

The word M"virtually" in the first line can be substituted by ----------,
1) neeessarily 2) dircetly
3) completely 4) nearly

All of the following can be used in cooling or condensing of the distillation tower
overhead EXEPT --—---—--- 1

1) cooling waler 2) desalting process
3) punp-around circuils 4) incoming crude oil
All of the fractions, based on the passage, --—--—-—,

1) are processed further in other refining units

2) are limited to an overhead distillate and hotioms

3) concentrate on the sides of the distillation ¢olumnsg

4y include sidccuts cannot be purilicd anymore

Which sentence, according to the passage, is NOYT true?

1) Crude o1l includes some inorganic salts that must be removed.

2) The temperature of crude il rouied the bottom of the CDU reaches neard = "C
3) The complementary process of o1l purification 1s carried out in CDIUL

4y The ¢rude oil is fractioned inlo ity compongent bagsed on their boiling points,
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