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1410 A method for cleaning heat exchanger systems is performed at a computer
system having one or more processors and memory storing one or more programs
configured for execution by the one or more processors.

¥

1420 Estimate a fouling level of a heat exchanger system based, at least in part, on
measured performance parameters of the heat exchanger system. The performance
parameters including rate of heat exchange.

¥

1430 Generate a system performance cost model based on the estimated fouling level
of the heat exchanger system

¥

1440 Determine an initial cleaning recipe based on operational parameters of the heat
exchanger system. The operational parameters include chemical composition of
fluids passing through the heat exchanger systern and operating temperatures of the
fluids passing through the heat exchanger system.

h:d

1450 Generate a cleaning cost model based on the initial cleaning recipe

¥

1460 Caloulate a cleaning schedule to minimize overall operational cost using both
the system performance cost model and the cleaning cost model

¥

1470 Fxecute the initial cleaning recipe at the heat exchanger system according to the
caloulated cleaning schedule

FIG. 14A
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1440 Determine an initial cleaning recipe based on operational parameters of the heat
exchanger system. The operational parameters include chemical composition of
fluids passing through the heat exchanger system and operating temperatures of the
fluids passing through the heat exchanger system.

o 1442 Retrieve previously generated cleaning recipes from a repository. The |
j  cleaning recipes from the repository are generated for one or more other heat |
j exchanger systems that have operational parameters that are correlated with the |
i operational parameters of the heat exchanger system. i

s v e mmmm o omn s  mmen  owmm RNOT RANA AMaas aama  AMMA  RAM mmmms Ante . RAAA Sean wamm  Nwin e Saiae  amees b et

FIG. 14B
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1470 Execute the initial cleaning recipe at the heat exchanger system according to the
caleulated cleaning schedule, including performing one or more of:

j 1472 Determine a chemical composition of a fouling sample collected from the |
i heat exchanger systent i

f
i 1474 Determine a temperature at the beat exchanger system and adjust the
 initial cleaning recipe in accordance with the temperature at the heat exchanger §
i system. 1

yir-r——— ——/ 7 m e e g
j 1476 Determine a pressure at the heat exchanger system and adjust the nitial 4
{ cleaning recipe in accordance with the pressure gt the heat exchanger system.

FIG. 14C
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1480 Characterize a fouling sample collected from the heat exchanger system during
execution of the mnitial cleaning recipe.

i 1482 Determine one or more of: one or more chemical characteristics of the 4
i sample, one or more mechanical characteristics of the sample, and one or more §
i physical characteristics of the sample. ]
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1484 Generate a three-dimensional synthetic model of the fouling sample based |

j 1484

i on the characteristics of the fouling sample. i

!
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i 1490 Determine an updated cleaning recipe based at least in part on characteristics of §
| the fouling sample. )

¥
fy T T e e
j 1492 Generate an updated cleaning cost model based on the updated cleaning recipe. |
¥
e e e e e e e 1

FIG. 14D



