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Performance Changes For Window Type Air-Conditioner
Unit Chemically Treated To Work In An Industrial

Petrochemical Environment

Abstract

Since most of our industrial applications suffer from aging of units. and hence
the penalty of gaseous harmful releases with bad corrosive influences on air-
conditioning components. However all the available solutions to diminish these
influences are related to painting parts of the air-conditioning system with different
substances and methods. The present study investigates the effect of chemical
painting on the performance of these air-conditioning units. This research is a
practical study which explores the influence of a specified kind of chemical
painting used to paint Aluminum fins and copper pipes in the refrigeration system
for window type air-conditioning units of (2tons capacity-reciprocating compressor
-R-22) on it's performance through calculating each of the capacity of
refrigeration, compressor work, transmitted heat and coefficient of performance
before and after the chemical painting process, and making comparison between
the two in various operating conditions. It was found that the coating causes a
decrease of the capacity of refrigeration, compressor work, transmitted heat and
coefficient of performance. However it saves all parts in refrigeration system from
corrosion for along time. The practical part were conducted in the state company
for electrical industries.
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refrigeration institute,Hall.jnc.simon , S o-Bay aaal Lo sl [10]
and Schuster aviacom company ol adai 8 dleal) g Andl) s )
,1998. L] lee | (A1 Anidall oy il
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3 sall ol gl Cilina elal b
Ala, | vdabine Jidl oyl
Ladall oa o) oS oyl ol yiiale
2000z o i€l
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Adlida Joo g faly Gl Ay dualil) dglenl) ilidl) (1) o8 Jg2a

Room :
Tem Ambie
eratupr nt Heat Refrigeration| ompressor
No e Temper COP| Rejected Capacity work
ature Qc(kw) Qo(kw) W(kw)
TI’OOm( T k
k) amt{ )
Non Coated
1 315 4.150392 7.743638 6.240133| 1.503504
2 294 319 4.002812 7.592893 6.075168| 1.517725
3 323 3.865131 7.491249 5.951465| 1.539784
4 315 4.245863 8.090574 6.548297| 1.542277
297
5 319 4.074573 7.902575 6.345286| 1.557289
6 323 3.941329 7.788900 6.212624| 1.576276
7 315 4.284214 8.289632 6.720878| 1.568754
300
8 319 4.165680 8.177368 6.594349| 1.583019
9 323 4.026505 8.049582 6.448155| 1.601427
Coated
10 315| 4.048179| 7.567420 6.068380[ 1.499040
294
11 319 | 3.923174| 7.414247 5.908257| 1.505989
12 323 | 3.799526| 7.252691 5.741564| 1.511126
13 315| 4.078480| 7.792308 6.257930| 1.534378
14 297 319 | 3.967085| 7.655578 6.114316| 1.541262
15 323 | 3.812118| 7.491317 5.934556| 1.556761
16 315| 4.104789| 7.951282 6.393669| 1.557612
300
17 319 3.991317| 7.855459 6.281634| 1.573825
18 323 | 3.853662| 7.675317 6.093972| 1.581346
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No I::’comp.in Tcomp.in I:’cond.in Tcond.in I:’capill.in TcapiII.in Tamb Troom
bar k bar k bar k °Cc °C
Non Coated
1 5.110 282.336 21.823 355.602 21.795 326.400 42 21
2 5.180 282.720 22.312 357.448 22.284 328.236 46 21
3 5.190 282.827 22.703 359.366 22.335 329.460 50 21
4 5.282 282.944 22.117 355.143 22.089 328.644| 42 24
5 5.350 283.152 22.508 356.908 22.480 329.868| 46 24
6 5.437 283.662 22.947 358.683 22.919 331.296 50 24
7 5.327 283.152 22.315 355.062 22.287 330.174 42 27
8 5.420 283.560 22.850 356.581 22.822 331.806 46 27
9 5.534 283.968 23.411 358.275 23.385 333.336 50 27
Coated

1 5.479| 282.438] 22.704) 356.265| 22.675 330.276| 42 21
2 5550 282.950| 22.996| 357.907| 22.968| 331.296| 46 21
3 5.693| 283.450, 23.676 359.652, 23.650{ 333.928, 50 21
4 5.546| 282.744| 23.045 356.367| 23.017 331.500f 42 24
5 5.606| 283.254| 23.411 357.938 23.385 332.724, 46 24
6 5.707| 283.400{ 23.941 359.621| 23.915 334.152| 50 24
7 5.556| 283.352| 23.145 356.765 23.119 333.540, 42 27
8 5.658| 283.560| 23.676| 358.071] 23.650] 333.948| 46 27
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Ideal Cycle _————

2
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compression

Pressure

Polytropic
Compression

‘—— superheating

1

Enthalpy
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COoP

refrigeration capacity(kw)

Aalles A8l o) g8 LSS Bas gt Agilal) el ) 2011, 9aamll 29 alaal Lia ol sisil) g dsigll 4
A a5y Lol Ay (b Janll Lilsas

S £ G gl Al #3ay (Gl dde) SLAD o) o) CiuSa o131 anil dplant) gilidl) oLia)
Adlida JLsd) cig ity

4.2 8
4.15 1 o— Non Coated 7.9 A —e— Non Coated
4.14 Coated 7.8 Coated
4.05 = 7.7
E;
4 = 7.6
o 7.5
3.951 @ g
3.9 1 = 7.4
(O]
3.85 < 7.3
3.8 1 7.2
3.75 7.1
3.7 7
314 315 316 317 318 319 320 321 322 323 324 314 315 316 317 318 319 320 321 322 323 324
ambient temperature (k) ambienttemperature (k)
£ 5¢d) e g3l anill il (4)ad, JS& £ 5¢d) CiSa g3l anill il (3)ad, JS&
(21°C) 483 3 ) ja 4 48 2ic (21°C ) 483 5 ) ja Ax 0 dic
6.5 1.58
6.4 - Non Coated 1.57 1 —e— Non Coated
03 Coated = 1.56 Coated
6.2 < 1.55-
=
6.1 - O 1.54
=
6 5 1.53-
?
5.9 1 o 1.52
Q.
5.8 | g 1511
5.7 - 8 15/
5.6 - 1.49
5.5 1.48 ‘ ‘ ‘ : : : : : :
314 315 316 317 318 319 320 321 322 323 324 314 315 316 317 318 319 320 321 322 323 324
ambient temperature(k) ambient temperature(k)

. —— £ 5¢) ik ¢13) all ills (5)ad JSi
#15¢d) e £13) ol il (6)o2) JS (21°C ) &3 il ) ja da 2 die
(21°C ) &) 51 Aa 0 sie '
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refrigeration capacity(kw)
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—e— Non Coate
Coated

]

314 3

15

ambient temperature(k)

#1501 e 13l apll il (8)ad) JS

(24°C ) & ad1 3o Ay 2 i

6.8

heat reject(kw)

316 317 318 319 320 321 322 323 324

6.7
6.6 -
6.5 -
6.4 -
6.3 -
6.2 -
6.1 -

6
5.9
5.8
5.7

—e— Non Coated
Coated

314 315 316 317 318 319 320 321 322 32Z®¢

ambient temperature(k)

1560 CiiSa £13) ps @il (10)48, JS

(24°C ) & adi 3o Ay 2 aie
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8.3

8.2
8.1 -

8
7.9 A
7.8
7.7
7.6 A
7.5
7.4
7.3

—&— Non Coated

Coated

314 315 316 317 318 319 320 321 322 323 324

ambient temperature(k)

51 56d) CinSa £13) anl @il (7)) JSi
(24°C ) & adl 3o Ay a2 aie

1.61

1.6 4
1.59
1.58
1.57 1
1.56
1.551
1.54 1
1.53

compressor work(kw)

—e— Non Coate
Coated

]

1.52
314

315 316 317 318 319 320 321 322

ambient temperature(k)

£ 5¢) S £13) anll il (9)ad JSd
(24°C ) 4 ad) 38 a2 i
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refrigeration capacity(kw)

4.5
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4.4
4.3
4.2
4.1

4
3.9 1

3.8 1

3.7

—e— Non Coate
Coated

o

heat reject(kw)

314 315

ambient temperature(k)

(27°C ) & ad1 3o a2 ie

156 CiSa £13) pls il (12)o8, JS

—e— Non Coate
Coated

]

314 315 316 317 318

ambient temperature(k)

£ o) CiSa e ol s il (14)ad JSi
(27°C ) 4841 3 da 0 2ie

8.6

8.5 1
8.4 1
8.3 1
8.2 1
8.1 -

8
7.9 1
7.8 1
7.7
7.6

7.5

—e— Non Coated
Coated

compressor work(kw)

319 320 321 322 323 324

1.65

ambient temperature(k)

£ 5gd) e pld) Al il (11)ad, JS&
(27°C ) 48 30 s da 0 2is

316 317 318 319 320 321 322 323 324314 315 316 317 318 319 320 321 322 323 324

1.64 1
1.63
1.62
1.61
1.6
1.59
1.58
1.57 1
1.56
1.55 1
1.54 1

1.53

—&— Non Coate
Coated

]

314 315 316 317 318 319 320 321 322 323 324

ambient temperature(k)

£) 5] S £1d) an @il (13)ad) Jei
(27°C ) 431 3l a da 0 2ie
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refrigeration capacity(kw)
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4.45 -
4.4
4.35-
4.3
4.25-
4.2
4.15-
4.1
4.05-

3.95 1

3.9

—&— Non Coated

Coated

293

heat reject(kw)

294 295 296 297 298 299 300 301

room temperature(k)

£ 9¢d) S 513 apl ili (16)ad) JS&
(42°C ) aa bma 3 a4y 2 i

7.2
7.1 1

7
6.9 -
6.8 -
6.7 -
6.6 -
6.5 -
6.4 -
6.3 -
6.2 -
6.1 -

6 -
5.9 1

—&— Non Coated
Coated

5.8

293 294 295 296 297 298

room temperature(k)

£ 5] Ciia 61 i il (18)ad b
(42°C ) 2 )a bma 31 2 da o aie

445

compressor work(kw)

299 300 301

8.7

8.6
8.5
8.4 -
8.3 1
8.2
8.1

8
7.9
7.8
7.7
7.6 A
7.5
7.4

—&— Non Coated
Coated

293

1.61

294 295 296 297 298 299 300 301

room temperature(k)

£ o) i ool il mills (15)ad JSi
(42°C ) aa bma 3 a a2 i

1.6 1
1.59
1.58 1
1.57 1
1.56
1.55 1
1.54 1
1.531
1.52
1.51 1

1.5
1.49

—&— Non Coated
Coated

1.48
293

294 295 296 297 298 299 300 301

room temperature(k)

£ 5¢]) e £18) s il (17)ad J2d
(42°C ) aja baaa 5 )l a dy 0 e
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4.4
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4.35 1
4.3
4.25 1
4.2
4.15 1
4.1
4.05 1
4 4
3.95 1
3.9-
3.85 1
3.8

—e— Non Coated
Coated

room temperature(k)

o1 sell G ool i s (20)d 5 U
(46°C) > )5 lmas )l ya da o 2ie

293 294 295 296 297 298 299 30030:

refrigeration capacity(kw)
(o]
D

—e— Non Coated
Coated

293 294 295 296 297 298 299 300301

room temperature(k)

$1 9¢d) S 513 apll ili (22)ad ) JS&
(46°C ) aa bma 30 4y 2 i

446

compressor work(kw)

8.6

8.5 1
8.4 1
8.3 1
8.2 1
8.1

8
7.9 -
7.8 A
7.7 A
7.6
7.5
7.4 A
7.3

heat reject(kw)

7.2

Coated

—e&— Non Coate

o

293 294 295 296 297 298 299

room temperature(k)

300 301

o) sel) Cia el s ilts (19, S5
(46°C) 2 la a5 )l 2 da o 2ie

[
N

RPRRRPRRRRRR
L

Coated

—e&— Non Coated

rarxpdFPvvvoovuonoooo
U0OCUPRPNWOAGION®DO RN W
‘
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293

294 295 296 297 298 299

room temperature(k)

300 301

1 54 e 11 s i (21); s
(46°C ) s bama 3 a dp 0 i




COP

refrigeration capacity(kw)

4.3
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4.25
4.2 -
4.15
4.1 -
4.05

3.95 1
3.9
3.85 1
3.8 1
3.75
3.7

—&— Non Coate
Coated

d

3.65
293

6.9

294 295 296 297 298 299 300 301

room temperature(k)

£ 5¢d) i ol andl ildd (24)9&)&5.&
(SOOC)‘ﬁJ&h’.\MEJ‘J&a@J.\.ﬂG

6.8 -
6.7
6.6 -
6.5 -
6.4 -
6.3 -
6.2 -
6.1 -

6
5.9 1
5.8 1
5.7 1
5.6 1

—e— Non Coate
Coated

]

5.5

room temperature(k)

£ 5¢d) i ol andl ildd (26)9&)&5&
(SOOC)‘ﬁJ&h’.\MEJ‘J&a@J.\.ﬂG

293 294 295 296 297 298 299 300 301

447

heat reject(kw)

compressor work(kw)

8.7
8.5
8.3 1
8.1 -
7.9 A
7.7
7.5
7.3 1
7.1+
6.9

—e— Non Coated

Coated

6.7

293

294 295 296 297 298 299 300 301

room temperature(k)

£ 5¢d) e p1a) Al gilis (23)ad JS&
(B0°C ) s kna 3,18 Aa 0 e

1.67
1.65 1
1.63
1.61 1
1.59
1.57 1
1.55
1.53
1.51

—e— Non Coated
Coated

1.49

293 294 295 296 297 298 299 300 301

room temperature(k)

£158) e g 131 anl il (25)ab 5 JS
(50°C ) (st Jasna 51 a Aa 50 ic




