Accepted Manuscript
APPLIED
THERMAL

Simultaneous optimization of pump and cooler networks in a cooling water ENGINEERING
system

Jiaze Ma, Yufei Wang, Xiao Feng

PII: S1359-4311(17)31965-8

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.07.026

Reference: ATE 10693 DESIGN . PROCESSES . EQUIPMENT . EcoNoMICS
To appear in: Applied Thermal Engineering

Received Date: 24 March 2017

Revised Date: 12 June 2017

Accepted Date: 3 July 2017

Please cite this article as: J. Ma, Y. Wang, X. Feng, Simultaneous optimization of pump and cooler networks in a
cooling water system, Applied Thermal Engineering (2017), doi: http://dx.doi.org/10.1016/j.applthermaleng.
2017.07.026

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.applthermaleng.2017.07.026
http://dx.doi.org/http://dx.doi.org/10.1016/j.applthermaleng.2017.07.026
http://dx.doi.org/http://dx.doi.org/10.1016/j.applthermaleng.2017.07.026

Simultaneous optimization of pump and cooler networks

in a cooling water system

Jiaze Ma', Yufei Wang ™, Xiao Feng-
! State Key Laboratory of Heavy Oil Processing, China University of Petroleum, Beijing, 102249, China

2 School of Chemical Engineering & Technology, Xi‘an Jiaotong University, Xi‘an 710049, China

Abstract: A cooling water system requires a large amount of energy to transport the cooling water. It
contains two subsystems, namely, a cooler network and pump network. Conventionally, these two
subsystems are optimized separately. The intrinsic connections between the pump cost, cooler cost, and
cooling water flow rate, require the cooler and pump networks to be optimized simultaneously. This
paper presents an optimization model for a cooling water system in which both the subsystems are
simultaneously optimized. For the cooler network, a series—parallel superstructure is employed to
reduce the cooling water flow rate for decreasing the pumping cost. A main—auxiliary pumps structure
is applied in the pumping system for reducing the energy consumption. The intrinsic relationship
between the cooler network and pumping system is investigated. The model is formulated as a
mixed-integer nonlinear programming (MINLP) problem. The objective is to determine the cooling
water: system by minimizing the total annual cost. A case study is employed to demonstrate the
effectiveness of the proposed model. The results show that the simultaneous optimization method can
lead to a 6.3% TAC reduction in comparison with the two-step sequential optimization method.
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