
Accepted Manuscript 

 
 

Title: Performance modeling and parametric study of a stratified water thermal 

storage tank 

 

Author: Aowabin Rahman, Amanda D. Smith, Nelson Fumo 

 

PII:  S1359-4311(16)30117-X 

DOI:  http://dx.doi.org/doi: 10.1016/j.applthermaleng.2016.01.163 

Reference: ATE 7726 

 

To appear in: Applied Thermal Engineering 

 

Received date: 8-7-2015 

Accepted date: 31-1-2016 

 

 

Please cite this article as:  Aowabin Rahman, Amanda D. Smith, Nelson Fumo, Performance 

modeling and parametric study of a stratified water thermal storage tank, Applied Thermal 

Engineering (2016), http://dx.doi.org/doi: 10.1016/j.applthermaleng.2016.01.163. 

 

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. 

 

 



 

Performance modeling and parametric study of a stratified water 

thermal storage tank 

Aowabin Rahman1, Amanda D. Smith1, Nelson Fumo2
 

 

 

1Department of Mechanical Engineering, University of Utah, Salt Lake City, Utah, USA, 

84112 

2Department of Mechanical Engineering, The University of Texas at Tyler, Tyler, Texas, 

USA 75799 

Highlights 
 A 1-D transient strati_ed water thermal storage tank model with 10 nodes is created. 
 Node-mixing methods e_ciently predict temperature pro_les given inlet conditions. 
 Parametric study conducted for hot/cold ow rates and heat exchanger con_gurations. 
 Buoyancy-induced mixing, a_ected by heat exchanger location, reduced strati_cation. 
 Method suggested for performance prediction and for integration with other models. 

Abstract 

 Thermal energy storage (TES) can significantly increase the overall efficiency and 

operational flexibility of a distributed generation system. A sensible water storage tank is an 

attractive option for integration in building energy systems, due to its low cost and high heat 

capacity. As such, this paper presents a model for stratified water storage that can be used in 

building energy simulations and distributed generation simulations. The presented model 

considers a pressurized water tank with two heat exchangers supplying hot and cold water 

respectively, where 1-D, transient heat balance equations are used to determine the 

temperature profiles at a given vertical locations. The paper computationally investigates the 

effect of variable flow-rates inside the heat exchangers, effect of transient heat source, and 

buoyancy inside the tank induced by location and length of the heat exchangers. The model 

also considers variation in thermophysical properties and heat loss to the ambient. TES 

simulation results compare favorably with similar 1-D water storage tank simulations, and the 

buoyancy model presented agrees with COMSOL 3-D simulations. The analysis shows that when 

the inlet hot fluid temperature is time dependent, there is a phase lag between the stored 

Page 1 of 34



Download English Version:

https://daneshyari.com/en/article/644904

Download Persian Version:

https://daneshyari.com/article/644904

Daneshyari.com

https://daneshyari.com/en/article/644904
https://daneshyari.com/article/644904
https://daneshyari.com

