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Stanisław Żak

Rozwiązanie dopływu wody do studni metodą
różnic skończonych w logarytmiczno-walcowym
układzie współrzędnych

Solution of Water Inflow to Well by the use of
Finite Differential Method
in Logarithm-Cylindric Coordinate System

Słowa kluczowe studnia, metoda różnic skończonych, przepływ ustalony, Excel

Key words well, finite difference method, steady-state flow, Excel

Abstract Paper presents the method of numerical solution of steady-state flow of
water into well made in a layer with confined groundwater surface by
the use of finite differential method. The solution embrace groundwa-
ter flow in an orthotropic aquifer in conditions of flow into incomplete
well supplied from upper and lower located layers. Recharge may ha-
ve a constant value or may be the linear function with respect to the
largeness of depression cone caused by the well exploitation. The so-
lution is related to the axis-symmetrical groundwater flow into a well
and it is based on the equation of groundwater flow in logarithm-
cylindric coordinate system. Solution in previously defined coordinate
system assures very high precision of calculations with not very dense
discrete grid. On the base of proposed method author made a compu-
ter code in Excel spreadsheet, which uses iteration method of calcula-
tions. Computer program enables calculation of groundwater flow into
well, range of depression cone, permeability ceofficient, it also gene-
rates plots of groundwater surface situation and hydraulic gradient as
a function of distance from the well. This computer code is free acces-
sible at www.ig.pwr.wroc.pl/zaklady/ZGiWM as studniazwnap.xls.
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