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The Effect on Fouling Reduction by the Cleaning System
in Compressed Type Refrigerator
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ABSTRACT: The present study was conducted to estimate the effect on fouling reduction in
tubes of the condenser, It shows in detail how to calculate the fouling factor from the experi-
mental results of refrigeration systems with or without the automatic cleaning system using
sponge balls and to predict the variation of the factor with time. It also represents how to
calculate the temperature and pressure decrease of the refrigerant vapor in the condenser and
the load decrease of the compressor in the refrigeration system by fouling reduction,
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Table 1 Experimental result and data (#1, #2 tube; fouling, #3 tube; sponge ball cleaning)

E SR 69 |6/16 | 71 | 7| e | T 18 | 112 | 14 | 7116 | 717 | 719
#1 0.514 0.638

#2 0.388 0.54 0.56
43 0.25 0.28 0.253
#1 T, 318 | 317 | 321 314 325 348 | 357 | 364
T, 299 | 287 | 290 28.1 286 319 | 334 | 344
Tt 350 | 355 | 375 376 389 408 | 408 | 408
AT 408 | 516 | 6.83 858 8.20 7.35 | 6.18 | 5.34
q 749 | 125 | 129 138 16.3 12.12 | 961 | 8358
ATl q 0.514 | 0413 | 0529 0.622 0503 0.606 | 0.643 | 0639
1/Uq Im*C/kW] | 0.400 | 0.321 | 0.411 0.483 0.301 0.471 | 0.500 | 0.497
#2 T, 32.2 310 309 321 | 341 356 | 36.2
T; 209 27.7 275 289 | 307 332 | 34.1
T eat 349 | 369 37.4 381 | 408 405 | 408
AT, 373 7.43 8.08 749 | 828 602 | 558
q 9612 138 142 134 | 14.2 100 | 877
AT/ q 0.388 0.538 0.569 0.559 | 0.583 0602 [ 0.636
1/ Uy " C/xW) | 0.302 0.419 0.443 0.435 | 0.454 0.468 | 0.495
#3 T, 321 | 325 | 309 | 315 | 309 [ 332 | 330 | 346 | 359 | 338 | 374
T; 209 | 290 | 277 | 282 | 275 | 293 | 293 | 307 | 321 | 336 | 3411
T out 343 | 348 | 329 | 338 | 330 | 360 | 357 | 375 | 382 | 389 | 395
AT, 317 | 378 | 335 | 443 | 353 | 447 | 429 | 458 | 3.80 | 346 | 3.49
g 9.19 | 14.60 | 13.37 | 13.80 | 14.20 | 16.30 | 1550 | 16.30 | 15.90 | 13.40 | 13.79
ATl 0.344 | 0.259 | 0.251 | 0.321 | 0.249 : 0.274 | 0.277 | 0.281 | 0.245 | 0.258 | 0.253
1/ U [m*C/AW] 0267 | 0.202 [ 0195 | 0,249 [ 0,193 [ 0.213 | 0.216 | 0.219 | 0.191 | 0.201 | 0.215
Ry #1~43 0.054 | 0.209 0.234 0.178 0.280 | 0.299 | 0,282
Rp: #2~4#3 0.224 0.250 0.219 | 0.235 0.267 | 0.280
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Table 3 Condition of each refrigerator

item PH PL Tev Tcon

Table 2 Data at 7/16 ['C] Date tube™ (Pa) | (P) | () | ()

Tube Tow T om T; T, 7.16 #1 038.0 § 3073 95 40.8
#1 79 408 319 348 t—oo| # 1o | 11913} 307.3 95 49.2
#3 71 382 321 359 716 #3 867.8 § 295.14 86 B2
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Fig. 7 Time dependent thermal resistance variation of tubes.
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