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Guide for Calculating Pump Flow Rate and Power 
Consumption for Large Solar Water Heaters.  

Renewable Energy (Electricity) (Small-scale Technology Certificate Calculation Method for Solar Water 
Heaters) Determination 2016 

1. SCOPE 

The Renewable Energy (Electricity) (Small-scale Technology Certificate Calculation Method for Solar Water 
Heaters) Determination 2016 (the STC Calculation Determination) provides that pump flow rate and power 
consumption for large solar water heaters ( large SWHs)  may be either measured or calculated. 

This guide sets out a procedure that may be used to calculate the pump flow rate and pump power 
consumption for large SWHs. The procedure was developed to assist the calculation of pump flow rate and 
power consumption for large SWHs, which are often too large to test before installation, based on pump and 
pipeline characteristics. 

The procedure refers to solar collector recirculation loops, however, instantaneous gas or electric boosted 
recirculation loops can be treated in the same manner. 

The procedure is a guide only and is not required to be used. 

2. PROCEDURE 

Under this procedure, pump flow rate and power consumption are calculated using the manufacturer’s 
pump flow and power characteristics and the friction head loss characteristic of the collector loop.  The head 
loss characteristic of the collector loop (system curve) shall account for all frictional losses in the collector 
loop, including the supply and return pipes, pipe bends and the solar collector array.  

Overlaying the collector loop system curve with the pump manufacturer’s head versus flow rate curve yields 
the free flow operating point at the intersection of the curves (see Figure 1). 
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Figure 1. Pump manufacturers head versus flow rate curve overlaid with system free flow system curve. 

The head loss in straight runs of pipe shall be determined using the Darcy-Weisbach equation that can be 
found in most fluid mechanics texts (e.g. Fox & McDonald [1] or Potter & Wiggert [2]).  Additional head 
losses such as head loss due to pipe elbows, tank entrance and exit losses and the head loss across banks of 
collectors in series shall also be included in the system head loss and reported. 

For solar circulation systems, which use a flow rate throttling valve and flow rate indicator, the solar water 
heater manufacturer’s nominated flow rate shall lay to the left hand side of the system free flow operating 
point on the graph above.  The head loss across the throttling valve shall not be included in the calculation of 
the free flow operating curve.  Minimum pipe lengths shall be as set out in Part 2 of the STC Calculation 
Determination. 

The power consumption at the system flow rate (free flowing or throttled) shall be found by using the 
previously determined flow rate in the pump manufacturer’s power consumption versus flow rate curve as 
shown in the example in Figure 2 below. 
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Figure 2. Pump manufacturer’s electric power consumption versus flow rate curve overlaid with system 
operation point. 

3. REPORT  

The STC Calculation Determination sets out matters required to be included in the report setting out the 
calculation of pump flow rate and power, including a description of the measurement or calculation 
procedure used. If using this calculation procedure, it is suggested that the report also contain the following: 

 a labelled schematic diagram of the system showing all pipe sizes, elbows and specified flow rates in 
each leg of the pipe network; 

 documentation of the calculation of the system free flow operating point showing all terms used to 
produce the flow rate dependent curve; 

 graphs similar to those in Figures 1 and 2; 

 for SWH systems employing variable speed pumps, the system free flow operating point presented as an 
expression, rather than a constant, showing the system free flow operating point as a function of 
controller set point variable. 
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