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HEATPUMP - Help!

BASIS: Reduced flow and resulting thermodynamic problems.

REFERENCES: Marks' Mechanical Engineers Handbook; Peerless Pump Technical Bulletin #31; 
Recirculation In Centrifugal Pumps Chief Hydraulic Engineer, Worthington Group

NOTE: Always begin a new case by retrieving the original file. Direct entry of data in cells that
originally contain table lookups could cause functions to be lost, or incorrect calculations.
I format cells requiring entry colored RED; calculated values are black.

At shut off conditions, the brake horsepower of a centrifugal pump ( except for small bearing loses ) 
all goes toward heating the liquid contained within the pump casing. The rate of rise of the temperature 
depends on the amount of liquid contained in the casing and the power losses ( shut off horsepower )
of the pump.  For a high-head, low capacity pump, the temperature rise could be very rapid, while for 
a low-head, high capacity pump, the temperature could be quite slow.

1.) Enter identification at [C4].
2.) Enter the desired flow at [C6].   NOTE: For Worst-Case Scenarios eg; shut-off conditions enter

1 gpm or 0.25 cubic meter per hour.  This cell must have a numerical value for the program
to converge.  The actual minimum flow should correspond with the installed impeller at the
intersection point of the efficiency line nearest shut-off.  The ideal temperature rate of rise is 
less than 15 deg F. ( 8.3 deg C.) per minute.

3.) Enter the shut-off head in feet of the installed impeller diameter at [C7], this value is at no flow condition 
or your desired reduced flow.

4.) Enter the driver rpm at [C8].
5.) Enter fluid name at [F6], use [=], then go to liquid table. eg. [=A71] is "WATER", or directly enter if not

in table.
6.) Enter the maximum potential driver energy at [C9].  
7.) The temperature rate of rise is calculated and shown at [G24].

CALC REFERENCE: The 2.34 x 10^-3 is the result of: 778 (imperial conversion of bhp to btu/min in deg.F.) 
converted from 778 to 1400.4 to achieve degree C.  This was still in head (feet) to cancel 
the 3.28084 in the numerator the equation was simplified as reflected in the metric version.

Print out using direct Excel commands.   This application is provided by Chemical 
Engineers Resource Website, visit @ for additional selections.

Print out using direct EXCEL commands.

dmcoffman@aol.com

This Spreadsheet Requires MACROS to be ENABLED to ASSURE proper operation. See the
Workbook Help Sheet for Additional Instructions on Use.

TEMPERATURE RATE OF RISE @ PUMP SHUTOFF

<<<<<<<<  Psafety © January 2001, by Don Coffman  >>>>>>>>

The originator of these spreadsheet(s) specifically excludes all warranties, expressed or
implied, as to the accuracy of the data and other information set forth and assumes NO
liability for any losses or damage resulting from the use of the materials or application of
the data.
Consistent with GOOD ENGINEERING PRACTICE, the burden rests with the USER of these
spreadsheets to review ALL calculations, and assumptions. The USER IS FULLY
RESPONSIBLE for the results or decisions based on calculations.
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PUMP: TEST

flow = 1500 Q, gpm FLUID = WATER
shut-off head = 150 H, feet sp. gr. = 1.000

driver = 1750 rpm sp.ht. = 1.000 specific heat
driver = 75 bhp

· determine, η; pump efficiency ....

= 75.76% pump efficiency

· determine, ∆T; temperature increase, degree F ....

= 0.0616967 ºF per minute

= 0.0010283 ºF per second

TEMPERATURE RATE OF RISE @ PUMP SHUTOFF
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PUMP: TEST

flow = 325 Q, m3/h FLUID = WATER
shut-off head = 45.72 H, meter sp. gr. = 1.000

driver = 1750 rpm sp.ht. = 1.000 specific heat
driver = 75 bhp

· determine, η; pump efficiency ....

= 73.3778% pump efficiency

· determine, ∆T; temperature increase, degree C ....

= 0.0388152 ºC per minute

= 0.0006469 ºC per second

TEMPERATURE RATE OF RISE @ PUMP SHUTOFF
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