
ABSTRACT 
 

This is a thesis work proposed by Sweco System in order to carry out a study related to the 

heating system of a circular fuel oil storage tank or cistern. The study tank is a 23m diameter and 

18m height with a storage capacity of around 7500m3 of Eo5 heavy fuel oil. The content ought to be 

at a minimum storage temperature of 50ºC so that the fuel oil is fluid enough and operation labors 

can be adequately performed.  In fact, these types of heavy fuel oils have fairly high viscosities at 

lower temperatures and the heating and pumping system can be compromised at temperatures 

below the pour point. For this purpose a heating system is installed to maintain the fluid warm. So 

far the system was operated by an oil burner but there are plans to its replacement by a District 

Heating-heat exchanger combo.  Thereby, tank heating needs, flow and thermal patterns and heat 

transfer within it are principally studied. 

 

Tank boundaries are studied and their thermal resistances are calculated in order to 

dimension heat supply capacity. The study implies Finite Elements (Comsol Multiphysics) and Finite 

Volume (Fluent) analysis to work out some stationary heat transfer by conduction cases on some 

parts and thermal bridges present on these boundaries. Afterwards both cooling and heating 

processes of the fuel oil are studied using several strategies: basic models and Computational Fluid 

Dynamics (CFD). CFD work with Fluent is focused on optimizing inlet and outlet topologies. 

Understanding the cooling process is sought as well; Fluent CFD transient models are simulated in 

this way as well. Additionally the effect of filling levels is taken into account leading to a multiphase 

(fuel oil and air) flow cases where especially heating coupling of both phases is analyzed. 

 

Results show that maximum heat supply needs are around 80kW when the tank temperature 

is around 60ºC and 70kW when it is around 50ºC. Expectedly the main characteristic of the flow 

turns out to be the buoyancy driven convective pattern. K-ε turbulence viscous models are applied 

to both heating and cooling processes showing thermal stratification, especially at the bottom of the 

tank. Hotter fluid above follows very complex flow patterns. During the heating processes models 

used predict fairly well mixed and homogenous temperature distribution regardless small 

stratification at the bottom of the tank. In this way no concrete inlet-outlet configuration shows 

clear advantages over the rest. Due to the insulation of the tank, low thermal conductivity of the 

fluid and vast amount of mass present in the tank, the cooling process is slow (fluid average 

temperature drops around 5.7 ºC from 60ºC in 15 days when the tank is full and ambient 

temperature is considered to be at -20ºC) and lies somewhere in the middle between the solid rigid 

and perfect mixture cooling processes. However, due to stratification some parts of the fluid reach 

minimum admissible temperatures much faster than average temperature does. On the other hand, 

as expected, air phase acts as an additional thermal resistance; anyhow the cooling process is still 

faster for lower filling levels than the full one.  

 


