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hydra package



Submodules





hydra.analysis module





hydra.build module





hydra.constants module


Some useful Hydra constants.






		copyright:		2016, See AUTHORS for more details.



		license:		GNU General Public License, See LICENSE for more details.










hydra.maths module


Some useful Hydra math-based functions.






		copyright:		2016, See AUTHORS.md for more details.



		license:		GNU General Public License, See LICENSE for more details.








		
hydra.maths.goal_seek(function, bounds, goal, max_iterations, tolerance, func_args=None)[source]


		Find a function’s input that gives a desired output.






		Parameters:		
		function – A function with at least one argument.


		bounds ((float, float)) – A pair of initial inputs. One causes the output to solve too low, the other too high.


		goal (float) – The desired number for the function’s output.


		max_iterations (int) – The maximum number of attempted function calls before failure.


		tolerance (float) – The maximum difference from the output and goal for a sufficient solution.


		func_args – Additional arguments to pass to the function.









		Returns:		The estimated function input.






		Return type:		float






		Returns:		If the defined maximum iterations are reached before finding a sufficient solution.
Value Error: If one defined bound doesn’t cause a solution to be too low, the other too high.






		Return type:		Exception

















		
hydra.maths.inches2feet(value)[source]


		Takes inches and gives you feet.


\(output = input / 12\)






		Parameters:		value (float) – Value, in inches.



		Returns:		Value, converted to feet.



		Return type:		float














		
hydra.maths.is_even(value)[source]


		Lets you know if a number is even






		Parameters:		value (int | float) – 



		Returns:		True if number even, otherwise False



		Return type:		bool
















hydra.network module





hydra.sections module



		
class hydra.sections.Circle(diameter, mannings, count=1)[source]


		Bases: hydra.sections.Section



		
get_flow_area(depth)[source]


		Get the cross sectional area of flow, given a depth from the invert.






		Parameters:		depth (float) – Depth, in \(inches\).



		Returns:		Area, in \(feet^2\).



		Return type:		float














		
get_wet_perimeter(depth)[source]


		Get the wet perimeter of flow, given a depth from the invert.






		Parameters:		depth (float) – Depth, in \(inches\)



		Returns:		Wet perimeter, in \(feet\).



		Return type:		float
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class hydra.sections.Rectangle(span, rise, mannings, count=1)[source]


		Bases: hydra.sections.Section



		
get_flow_area(depth)[source]


		






		
get_wet_perimeter(depth)[source]
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class hydra.sections.Section(mannings, count=1)[source]


		
		
get_flow_area(depth)[source]


		






		
get_hyd_radius(depth)[source]


		Get the hydraulic radius of flow, given a depth from the invert.






		Parameters:		depth (float) – Depth, in \(inches\).



		Returns:		Hydraulic radius, in \(feet\).



		Return type:		float














		
get_wet_perimeter(depth)[source]
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class hydra.sections.Square(side, mannings, count=1)[source]


		Bases: hydra.sections.Rectangle



		
rise


		






		
span


		














Module contents
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  Source code for hydra.maths

"""Some useful Hydra math-based functions.

:copyright: 2016, See AUTHORS.md for more details.
:license: GNU General Public License, See LICENSE for more details.

"""


[docs]def inches2feet(value):
    """Takes inches and gives you feet.

    :math:`output = input / 12`

    Args:
        value (float): Value, in inches.

    Returns:
        float: Value, converted to feet.

    """
    in_feet = value / 12.0
    return in_feet



[docs]def is_even(value):
    """Lets you know if a number is even

    Args:
        value (int | float):

    Returns:
        bool: True if number even, otherwise False

    """
    if value % 2 == 0:  # Even
        return True
    return False        # Odd



[docs]def goal_seek(function, bounds, goal, max_iterations, tolerance, func_args=None):
    """Find a function's input that gives a desired output.

    Args:
        function: A function with at least one argument.
        bounds ((float, float)): A pair of initial inputs. One causes the output to solve too low, the other too high.
        goal (float): The desired number for the function's output.
        max_iterations (int): The maximum number of attempted function calls before failure.
        tolerance (float): The maximum difference from the output and goal for a sufficient solution.
        func_args: Additional arguments to pass to the function.

    Returns:
        float: The estimated function input.

    Returns:
        Exception: If the defined maximum iterations are reached before finding a sufficient solution.
        Value Error: If one defined bound doesn't cause a solution to be too low, the other too high.

    """
    a, b = bounds
    if func_args:
        solve_a = function(a, *func_args)
        solve_b = function(b, *func_args)
    else:
        solve_a = function(a)
        solve_b = function(b)
    if min(solve_a, solve_b) < goal < max(solve_a, solve_b):
        for i in range(max_iterations):
            c = (a + b) / 2.0
            if func_args:
                solve_a = function(a, *func_args)
                solve_c = function(c, *func_args)
            else:
                solve_a = function(a)
                solve_c = function(c)
            y_a = (solve_a / goal) - 1.0
            y_c = (solve_c / goal) - 1.0
            if abs(b - a) / 2.0 < tolerance:  # Solution Found
                return c
            elif y_a * y_c < 0.0:
                b = c
            else:
                a = c  # New Interval
        raise Exception('Maximum iterations reached while solving for depth')
    raise ValueError('One bound has to cause a solution to be too low, the other too high.')
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  Source code for hydra.sections


import math

from .maths import inches2feet


[docs]class Section:

    def __init__(self, mannings, count=1):
        self.mannings = mannings
        self.count = count

    @property
    def rise(self):
        return 0.0

    @rise.setter
    def rise(self, value):
        pass

    @property
    def span(self):
        return 0.0

    @span.setter
    def span(self, value):
        pass

[docs]    def get_flow_area(self, depth):
        return 0.0


[docs]    def get_wet_perimeter(self, depth):
        return 0.0


[docs]    def get_hyd_radius(self, depth):
        """Get the hydraulic radius of flow, given a depth from the invert.

        Args:
            depth (float): Depth, in :math:`inches`.

        Returns:
            float: Hydraulic radius, in :math:`feet`.

        """
        perimeter = self.get_wet_perimeter(depth)
        if perimeter > 0.0:
            area = self.get_flow_area(depth)
            hyd_radius = area / perimeter
            return hyd_radius
        return 0.0




[docs]class Circle(Section):

    def __init__(self, diameter, mannings, count=1):
        super(Circle, self).__init__(mannings, count)
        self.diameter = diameter

    @property
    def rise(self):
        return self.diameter

    @property
    def span(self):
        return self.diameter

[docs]    def get_flow_area(self, depth):
        """Get the cross sectional area of flow, given a depth from the invert.

        Args:
            depth (float): Depth, in :math:`inches`.

        Returns:
            float: Area, in :math:`feet^2`.

        """
        depth = inches2feet(depth)
        diameter = inches2feet(self.diameter)
        alpha = math.acos(1.0 - depth / (diameter / 2.0))
        flow_area = self.count * pow(diameter, 2.0) / 4.0 * (alpha - math.sin(2.0 * alpha) / 2.0)
        return flow_area


[docs]    def get_wet_perimeter(self, depth):
        """Get the wet perimeter of flow, given a depth from the invert.

        Args:
            depth (float): Depth, in :math:`inches`

        Returns:
            float: Wet perimeter, in :math:`feet`.

        """
        depth = inches2feet(depth)
        diameter = inches2feet(self.diameter)
        alpha = math.acos(1.0 - depth / (diameter / 2.0))
        wet_perimeter = self.count * alpha * diameter
        return wet_perimeter




[docs]class Rectangle(Section):

    def __init__(self, span, rise, mannings, count=1):
        super(Rectangle, self).__init__(mannings, count)
        self._span = span
        self._rise = rise

    @property
    def rise(self):
        return self._rise

    @rise.setter
    def rise(self, value):
        self._rise = value

    @property
    def span(self):
        return self._span

    @span.setter
    def span(self, value):
        self._span = value

    @property
    def perimeter(self):
        return 2.0 * self.span + 2.0 * self.rise

[docs]    def get_flow_area(self, depth):
        return inches2feet(min(depth, self.rise)) * inches2feet(self.span)


[docs]    def get_wet_perimeter(self, depth):
        if depth < self.rise:
            return inches2feet(self.span + 2.0 * depth)
        return inches2feet(self.perimeter)




[docs]class Square(Rectangle):

    def __init__(self, side, mannings, count=1):
        super(Square, self).__init__(side, side, mannings, count)
        self.side = side

    @property
    def rise(self):
        return self._rise

    @rise.setter
    def rise(self, value):
        self._rise = value
        self._span = value
        self.side = value

    @property
    def span(self):
        return self._span

    @span.setter
    def span(self, value):
        self._span = value
        self._rise = value
        self.side = value
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