
Reservoir Engineering II

Lecturer: Dr. Mohammed Idrees Al-Mossawy

2020/2021

Lecture 7: Unsteady-State Flow of Reservoir Fluids (Part 1)

Ref.: Reservoir Engineering Handbook by Tarek Ahmed 

1

Al-Ayen University
College of Petroleum Engineering



Outlines

 Introduction

 Radial Flow

a. Continuity Equation

b. Transport Equation

c. Compressibility Equation 

 Slightly Compressible Fluids

 Compressible Fluids

2

 Unsteady-State Flow



3

Unsteady-State Flow
Introduction

• The transient (unsteady-state) flow is
defined as that time period during which
the boundary has no effect on the
pressure behavior in the reservoir and
the reservoir will behave as its infinite in
size.

• During this time we say that the
reservoir is infinite acting because the
outer drainage radius re can be
mathematically infinite.

Pressure disturbance as a function of time
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• Under the steady-state flowing condition, the same quantity of fluid enters the flow system as 
leaves it. In unsteady-state flow condition, the flow rate into an element of volume of a porous 
medium may not be the same as the flow rate out of that element.

• The mathematical formulation of the transient-flow equation is based on combining three 
independent equations and a specifying set of boundary and initial conditions:

a. Continuity Equation

b. Transport Equation: Basically, the transport equation is Darcy’s equation in its generalized 
differential form.

c. Compressibility Equation (Equation of State)

d. Initial and Boundary Conditions

Unsteady-State Flow
Introduction
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THANK YOU


