ALESP - Nomograph 18 	





�
Engineering Data





	Source of Data: Architects and Engineers Guide to Energy Conservation in Exist�ing Buildings, (DOE/CS-0132)





	The nomograph assumes the addition of insulation with a thermal conductivity (K = 0.3 Btu-in/ft2-hr-oF) and ambient air temperature of 68 oF.





	Instructions for use of nomograph 18:





	1.  Enter the nomograph on the lower vertical line at the pipe size in inches.





	2.  Proceed horizontally right to the curve that most closely fits thickness of insulation.





	3.  Proceed vertically upward from this intersection to the operating water temperature line.





	4.  Proceed horizontally left to read the heat loss in Btu per hour per 10-foot pipe length.





TO CALCULATE ENERGY SAVINGS FOR CASES WHICH DO NOT MATCH THE NOMOGRAPH 18 ASSUMPTIONS:





� EMBED Equation.2  ���





	where:





Us = Heat Loss Per Hour Per Degree Difference in Temperature, Per Square Foot of Outer Surface of Pipe Insulation





r1 = External Radius of Pipe





r2 = the Radius of the Outer Surface of the Insulation





ln = Natural Logarithm (base e)





k = Thermal Conductivity of the Insulation (Btu-in/hr-oF-ft2) from Table 2





1/f = Surface Resistance (ft2-hr/Btu)





	Two iterations are required.  First, the value of U2 is calculated by neglecting the 1/f term in order to obtain the conducted heat transfer at the outer surface of the planned insulation.





	This value of transmitted heat is used to enter the figure below to obtain the surface resistance value to use in the second iteration which takes heat transfer by convection into account for various amounts of air flow over the insulated surface.





�





	In the second iteration, U2 is calculated, using the value of 1/f obtained form the figure.





	The total annual heat loss if obtained by multiplying the new value of U2 by the number of square feet of pipe surface, by the temperature difference between the interior of the pipe and the ambient temperature, and by the number of operating hours per year; and then by dividing the resulting product by the plant efficiency (site specific data or for typical values see Supporting Data, SD 2-4:  HEFF)�
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