
WATER STORAGE TEMPERATURE
STRATIFICATION

What is thermal stratification in a hot water storage tank? A hot water

storage tank with three heating sources is investigated. Thermal

stratification is evaluated in three dynamic operational modes.

Stratification number ( Str) and Richardson number ( Ri) are used to

quantify the degree of stratification. Maximum thermal stratification is

achieved with heating source in the upper portion of tank.

How is thermal stratification maintained? Thermal stratification is

maintained in a domestic hot water storage tank when hot water drops to

the level where its density matches with the bulk water inside the tank.

This occurs due to the balance between two counteracting forces: buoyant

forces and gravity,which are responsible for the movement of the newly

introduced fluid inside the tank.

Do simple inlet devices influence thermal stratification in a hot water

storage tank? This study,published in the Provisional proceedings of

Eurotherm (1996),explores the influence of simple inlet devices on thermal

stratification in a hot water storage tank. The paper discusses the optimum

mass flow rate through the solar domestic hot water system and

introduces a new type of valve for solar thermal storage tank stratification.

How does stratification affect water storage capacity? The degradation in

stratification affects the temperature of outflow water and reduces the

storage capacityof the tank. For instance,there is a decrease in

dimensionless outlet temperature decreases by nearly 5% as time

progresses from t = 30 min to 45 min.

Do recirculation zones affect thermal stratification in hot water storage

tanks? The contribution of these two recirculation zones on the

destructionof the thermal stratification resulting in a decrease of the overall

performance was demonstrated. Altuntop N,Arslan M,Ozceyhan

V,Kanoglu M (2005). Effect of obstacles on thermal stratification in hot

water storage tanks. Applied Thermal Engineering,25: 2285???2298.
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How to characterise thermally stratified hot water storage? This study

characterises thermally stratified hot water storage using a second law

approach. Application is made to solar water heaters. The study includes

a numerical analysis of natural convection in vertical annuli and a

computational study of the flow and heat transfer characteristics of annular

and vertical cavities.

Heat Pump Energy System for District Heating and Cooling in the Tokyo

Area. H. YOSHIDA,  S. IGARASHI, in Heat Pumps, 1990 Temperature

stratified storage tank Outline and Features. The temperature stratified

storage tank is unique in that its water depth is rather shallow (5 m), while

the tank diameter is quite wide (290 m 2).Furthermore, a distributor

capable of temperature ???

Thermal storage tanks are widely extended in solar systems, achieving

effective thermal stratification within the tank storage is essential to ensure

the whole system of solar utilizations such as SDHW, thermal energy

storage (TES), ICS, etc., while the heat capacity and the level of

temperature stratification, which related to the quality of 

Bouhal et al. (2017) studied a domestic thermal storage water tank with a

baffle and observed that the location of the baffle along with the title angle

had significant effect on the temperature stratification of the water tank.

(Temperature) stratification in water heaters means that water is not

evenly warm throughout the vessel but rather arranged in layers of

cold/warm water, given the different density of cold and hot water.  This

means a high average water storage temperature above 60?C can be

achieved to kill off Legionella bacteria. You can see in the video 
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From Table 2.1 it appears that water has a very high heat storage density

both per weight and per volume compared to other potential heat storage

materials. Furthermore, water is harmless, relatively inexpensive and easy

to handle and store in the temperature interval from its freezing point 0 ?C

to its boiling point 100 ?C nsequently, water is a suitable heat ???

Temperature stratification in hot water storage systems was studied

experimentally. In particular, high extraction rates from plastic cylindrical

vessels were emphasized. Data were taken at various length to diameter

ratios, inlet-outlet temperature differences and mass flow rates.

Stratification in an HWS tank increases energy efficiency as the water

reaches a higher temperature value at a shorter time (Njoku et al., 2014).

Thermal stratification is a ???

Temperature stratification in hot water storage systems was studied

experimentally. In particular, high extraction rates from plastic cylindrical

vessels were emphasized.  IL 60616, U.S.A. (Received 5 March 1976; in

revised form 16 December 1976) Abstract--Temperature stratification in

hot water storage systems was studied experimentally. ???

A thermal energy storage tank is vessel of cylindrical shape having two

tanks immersed one in another (tank in tank). The outer tank is called as

mantle tank and middle tank is called the inner tank. The inner tank is

filled with the cold water [].The mantle tank is filled with the mantle fluid

with different temperatures.
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An analysis of the temperature stratification inside an Integrated Collector

Storage Solar Water Heater (ICS-SWH) was carried out. The system

takes the form of a rectangular-shaped box 

Simple inlet devices and their influence on thermal stratification in a hot

water storage tank. Energy Build., 150 (2017), pp. 625-638. View PDF

View article  Investigation of a new tube-in-tube helical flow distributor

design to improve temperature stratification inside hot water storage tanks

operated with coiled-tube heat exchangers. Int 

The following parameters were varied: the cold-water temperature (from

30 to 80 ?C), hot-water temperature (from 40 to 90 ?C), water-flow rate

(from 6 to 601/h), and L D ratio (1.56, 2.06, 3.54 and 4.0). Care was taken

to keep the total volume and d ???

It is found that among the tanks with various deflector materials, the tank

with an Aerogel deflector has the best temperature stratification. In

summary, the tank with a 300 mm long Aerogel deflector is the good

structure optimization and is beneficial to strengthen temperature

stratification of a horizontal water storage tank.

An analysis of the temperature stratification inside an Integrated Collector

Storage Solar Water Heater (ICS-SWH) was carried out. The system

takes the form of a rectangular-shaped box incorporating the solar

collector and storage tank into a single  Computed vs experimental water

temperature stratification after 8 h of operation for a 200 W 
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The average temperature of water in an EWH device mainly experiences

cooling owing to two different mechanisms; (1) ambient cooling, also

known as standing losses, and (2) when hot water is discharged from the

tank, replacing it with colder water.  Numerical modeling and optimization

of thermal stratification in solar hot water storage tanks 

Basic aim of this study is to propose, present and investigate a

significantly different, tube-in-tube helical flow distributor design to improve

temperature stratification of solar hot water storage tanks operated by

helically coiled tube heat exchangers.

Thermal stratification is an important parameter on the thermal water

storage tank performance and efficiency. According to gravitational

stratification, the water separated into hot water (lower density in the

upper tank) and cold water (higher density in the lower tank), also, its

simple with low cost, therefore used in many of engineering applications

such as in load ???

temperature. Stratification in the charging stage is the most important

during the TES tank dynamic wor k cycle. A stream of high temperature

medium falling into the tank at high speed disturbs the system of water

temperature layers, disperses and ???

Quantified trends and characterized the drivers of change in terrestrial

water storage observed by the  to long-term increases in surface water

temperature and thermal stratification in two 
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Comprehensive overviews in the field of thermal stratification in storage

tanks have significantly contributed to the understanding of this topic.

Chandra and Matuska [9] particularly highlight the dynamics and methods

for performance improvement in domestic hot water storage tanks, with a

focus on systematic tank design and modeling analysis.

Stratification in water is the formation in a body of water of relatively

distinct and stable layers by density. It occurs in all water bodies where

there is stable density variation with depth.  An increase in the

temperature of the water above 4 ?C causes expansion and the density

will decrease. Water expands when it freezes, and a 

Lake water storage is highly sensitive to climate change, with significant

regional differences [49,53],  In addition to thermal stratification, water

temperature itself can affect certain water quality indicators . Other factors

such as lake morphology and the Earth's rotation also interact with thermal

stratification to some extent.

The study addresses the change in water stratification during the cool

down of the water inside the storage tank of thermal systems in the 85 o C

to 30 o C temperature range, which lies within the operating range of most

conventional and solar hot water and liquid based heating systems.

To analyze the effect of the initial temperature in the HWS tank on the

thermal stratification, five cases with the initial temperature of water in the

HWS tank of 313 K (case 1), 323 K (Case 2), 333 K (Case 3), 343 K

(Case 4), and 353 K (Case 5) have been simulated over a total simulation

duration of 3600 s, all with the same inlet volume flow 
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