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Questions:
a. (Paragraph A). Name two main units used in the air-conditioning.

b. (Paragraph A). Does the following sentence agree with the information given in Paragraph A?
Answer TRUE or FALSE.
The closed circle operation means the refrigerant does not mix with the room air but mixes
with the outside air. TRUE/FALSE.

c. (Paragraph B). What is the direction of the heat transfer?

d. (Paragraph C). Name two things that the evaporator coil does.

e. (Paragraph D). Is the refrigerant cooling or heating in the compressor?
f. (Paragraph D). In which state does the refrigerant enter the condenser?

g. (Paragraph D). Does the following sentence agree with the information given in Paragraph D?
Answer TRUE or FALSE.
In the condenser, the room air turns into a liquid. TRUE/FALSE.

h. (Paragraph D). On which principles mentioned in paragraph B is the process in the compressor based?

i. (Paragraph D). Does the following sentence agree with the information given in the reading passage?
Answer TRUE or FALSE.
The liquid refrigerant completely evaporate in the evaporator. TRUE/FALSE.

j- (Paragraph E). What does the throttle valve device do?
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With full outer With recessed outer
ring shoulders ring shoulders
Principal Basic load ratings Fatigue Speed ratings Mass Designation
dimensions dynamic  static load Lubrication
limit grease oil
d D B Cc Co P,
mm N N r/min kg
35 47 7 4750 3 200 166 13 000 16 000 0,030 61807
55 10 9 560 6 200 290 11 000 14 000 0,080 61907
62 9 12 400 8 150 375 10 000 13 000 0,11 16007
62 14 15 900 10 200 440 10 000 13 000 0,16 6007
72 17 25 500 15 300 655 9 000 11 000 0,29 6207
80 21 33 200 19 000 815 8 500 10 000 0,46 6307
100 25 55 300 31 000 1290 7 000 8 500 0,95 6407
40 52 7 4 940 3450 186 11 000 14 000 0,034 61808
62 12 13 800 9 300 425 10 000 13 000 0,12 61908
68 9 13 300 9 150 440 9 500 12 000 0,13 16008
68 15 16 800 11 600 490 9 500 12 000 0,19 6008
80 18 30 700 19 000 800 8 500 10 000 0,37 6208
90 23 41 000 24 000 1020 7 500 9 000 0,63 6308
110 27 63 700 36 500 1 530 6 700 8 000 1,25 6408
45 58 7 6 050 4 300 228 9 500 12 000 0,040 61809
68 12 14 000 9 800 465 9 000 11 000 0,14 61909
75 10 15 600 10 800 520 9 000 11 000 0,17 16009
75 16 20 800 14 600 640 9 000 11 000 0,25 6009
85 19 33 200 21 600 915 7 500 9 000 0,41 6209
100 25 52 700 31 500 1340 6 700 8 000 0,83 6309
120 29 76 100 45 000 1900 6 000 7 000 1,55 6409
Fu Fu F,
— —=<e —>e
Co e Fr Fr
X Y X Y
0.025 0.22 1 0 0.56 2
0.04 0.24 1 0 0.56 1.8
0.07 0.27 1 0 0.56 1.6
0.13 0.31 1 0 0.56 1.4
0.25 0.37 1 0 0.56 1.2
0.5 0.44 1 0 0.56 1
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p Tiat Volume, m3/kg |Energy, kJ/kg| Enthalpy, kJ/kg Entropy, kJ/(kg K)
MPa| °C vf Vg uf Ug h; hg hgg Sy Sg Sfg
0.050| 81.317 {0.00102993| 3.2400 |340.49|2483.2|340.54|2645.2|2304.7{1.0912{7.5930|6.5018
0.055| 83.709 {0.00103154 | 2.9635 |350.53 | 2486.2 | 350.59|2649.2{2298.6|1.1194 | 7.5606 | 6.4412
0.060| 85.926 |0.00103307| 2.7317 {359.85|2489.0|359.91|2652.9|2292.9(1.1454 | 7.5311{6.3857
0.065| 87.993 |0.00103452| 2.5346 |368.53 | 2491.6 | 368.60 | 2656.3 | 2287.7|1.1696 | 7.5040 | 6.3345
0.070| 89.932 [0.00103590 | 2.3648 |376.68|2493.9|376.75|2659.4 [2282.7|1.1921|7.4790 | 6.2869
0.075| 91.758 {0.00103723| 2.2170 |384.36 | 2496.1 | 384.44 2662.4 | 2277.9|1.2132|7.4557 | 6.2425
0.0801| 93.486 [0.00103850 | 2.0871 |391.63|2498.2|391.71|2665.2(2273.5|1.2330|7.4339|6.2009
0.085| 95.125 [0.00103972| 1.9720 |398.53|2500.2 | 398.62 | 2667.8 | 2269.2|1.2518 |7.413516.1617
0.090| 96.687 [0.00104091 | 1.8694 |405.11|2502.1{405.20|2670.3 [2265.1|1.2696 | 7.3943 | 6.1246
0.095| 98.178 {0.00104205| 1.7772 |411.38|2503.9 |411.48{2672.7{2261.2|1.2866 | 7.3761 | 6.0895
0.10 | 99.606 {0.00104315| 1.6939 [417.40|2505.5[417.50|2674.9|2257.4|1.3028|7.3588|6.0561

0.11 1102.292|0.00104527 | 1.5495 |428.73|2508.8|428.84|2679.2|2250.3|1.3330|7.3269|5.9938
0.12 |104.7840.00104727 | 1.4284 |439.23|2511.7|439.36|2683.1|2243.7|1.3609 | 7.2977|5.9367
0.13 |107.109|0.00104917| 1.3253 |449.05|2514.3|449.19|2686.6 | 2237.5|1.3868 | 7.2709 | 5.8840
0.14 [109.29210.00105099 | 1.2366 |458.27|2516.9 |458.42|2690.0|2231.6|1.4110|7.2461 | 5.8351
0.15 |111.3490.00105273 | 1.1593 |466.97 | 2519.2|467.13|2693.1 |2226.0|1.4337|7.2230(5.7893
0.16 |113.297]0.00105440 | 1.0914 |475.21|2521.4|475.38|2696.0 | 2220.7|1.4551|7.2014 | 5.7463
0.17 |115.148|0.00105600 | 1.0312 |483.04|2523.5|483.22|2698.8 |2215.6|1.4753 |7.1812|5.7059
0.18 |116.911]0.00105756 | 0.97747 | 490.51 | 2525.5 | 490.70 | 2701.4 | 2210.7 | 1.4945| 7.1621 | 5.6676
0.19 |118.596 | 0.00105906 | 0.92924 | 497.65 | 2527.3 | 497.85|2703.9 | 2206.0 | 1.5127 | 7.1440{ 5.6313
0.20 [120.210]0.00106052 | 0.88568 | 504.49 | 2529.1 | 504.70 | 2706.2 | 2201.5 | 1.5302| 7.1269 | 5.5967

0.21 |121.7590.00106193|0.84614 | 511.07 | 2530.8 | 511.29|2708.5 | 2197.2|1.5469 | 7.1106 | 5.5638
0.22 1123.2500.00106330|0.81007 | 517.40 | 2532.4|517.63 |2710.6 | 2193.0| 1.5628 | 7.0951 | 5.5323
0.23 |124.686 |0.00106464 | 0.77704 | 523.50 | 2534.0 | 523.74|2712.7 | 2188.9|1.5782 | 7.0803 | 5.5021
0.24 1126.072|0.00106594 | 0.74668 | 529.38 | 2535.4 | 529.64 | 2714.6 | 2185.0|1.5930 | 7.0661 | 5.4731
0.25 |127.4110.00106722|0.71866 | 535.07 | 2536.8 | 535.34 | 2716.5 | 2181.1|1.6072 | 7.0524 | 5.4452
0.26 |128.708|0.00106846 | 0.69273 | 540.59 | 2538.2 | 540.87 | 2718.3 |2177.4{1.6210 | 7.0394 | 5.4184
0.27 1129.965|0.00106968 | 0.66865 | 545.95 | 2539.5 | 546.24 | 2720.0 | 2173.8|1.6343 | 7.0268 | 5.3925
0.28 |131.185|0.00107086 | 0.64624 | 551.14 | 2540.8 | 551.44 |2721.7|2170.3 | 1.6471 | 7.0146 | 5.3675
0.29 |132.3700.00107203|0.62533 | 556.19 | 2542.0 | 556.50 | 2723.3 | 2166.8 | 1.6596 | 7.0029 | 5.3433
0.30 |133.5220.00107317|0.60576 | 561.11 | 2543.2 | 561.43 | 2724.9 |2163.5|1.6717 |6.9916 | 5.3199
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Paragraph A
Operating Principle of Air Conditioners

In each air conditioner, there are two working units: an indoor unit and an outdoor one. There are two types of substances

which flow through them: the room air and the refrigerant.

The room air remains in a gas state. A fan collects hot air from inside the room into the indoor unit, circulates it through cold

coils found in the unit, and then releases cool air into the same room where the hot air was originally collected from.

The refrigerant travels both in the indoor and in the outdoor units, and transforms from a gas state to liquid and vice versa

while on the move.

The air-conditioning operation is carried out in two closed circles, meaning that the room air does not mix with the outside air

or with the refrigerant.

The mass of the refrigerant remains constant.

Paragraph B

There are four physical principles involved.

The first one is about the gas state and refers to the increasing volume which causes the gas pressure and/or the gas
temperature to drop, and vice versa.

The second principle is about the changing states. in this process evaporation takes energy while condensation releases it.

The third principle involves changing states as well. In low-pressure surrounding the evaporating occurs at a lower temperature

and vice versa.

The fourth principle is about heat transference. Here the direction is always from hot to cool and it is more effective through
metals.

Paragraph C

When you turn on an air conditioner and set the desired temperature, to say 22°C, the thermostat installed in it will detect that
there is a difference between the temperature of the air in the room and the temperature you have chosen. The unwanted warm
air is sucked in through a grill at the bottom of the indoor unit, and from there it flows through some

pipes adjacent to the ones in which the refrigerant coolant flows. The refrigerant cools the room air, and the fan returns the air

into the room. Note that the evaporator coil not only absorbs heat, but also removes moisture from the incoming air, which
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helps to dehumidify the room.

Paragraph D

The refrigerant fluid absorbs the heat, evaporates, and becomes a warm gas itself. This warm refrigerant gas is then passed

on to the compressor which is located in the outside unit. The compressor compresses the gas which becomes hotter as the
compression of the gas increases its temperature. This hot high-pressure gas then reaches the third component - the condenser
that is also located in the outdoor unit. In the condenser, the hot gas is converted into a liquid since its temperature decreases
due to the heat transfer from the "hot gas" into the environment through metal fins. As a result of this process, the refrigerant
loses its heat as it leaves the condenser and becomes a high-pressure liquid. This liquid then flows through an expansion valve

- which is a tiny hole in the system's copper tube which controls the flow of the cool liquid refrigerant - into the evaporator
situated in the indoor unit,In the evaporator some of the refrigerant turns into the cool gas again due to a sudden drop
in pressure. The remaining liquid turns into gas while cooling the room air. This is the final and the starting point of the

refrigerant's journey.

Paragraph E

The air-conditioning process is carried out via five main components: The first component is an Evaporator. This is a heat
exchanging coil that is responsible for collecting heat from the interior of a room by means

of a refrigerating gas. This component is called an evaporator because in it the liquid refrigerant absorbs the heat of the room

air and evaporates into a gas.

The next component is a Compressor. As the name implies, this is where the gaseous refrigerant is compressed. It is located in
the outdoor unit, in the part that is installed outside the house.

The third component is a Condenser. The condessor absorbs the high-pressure evaporated refrigerant from the compressor
converts it back into a liquid and expels the heat to the outside. It is also located on the outside unit of the air-conditioner.
Next is an Expansion valve, which is also known as a throttle device. This component is located between the two coils, the
cooling coils of the evaporator and the hot coils of the condenser. It controls the amount of refrigerant which moves towards
the evaporator.

The last component is the Refrigerants. The most common refrigerant gas used in air conditioning systems is R-410A.
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