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 1 Introduction 

Discussions between Ian Bell of SolaLighting and BRE representatives took place on the 9th May 2008 
regarding Solalighting’s requirements for testing and evaluation of the Solar Star photovoltaic-powered loft 
extract fan. Written acceptance of the work, as per BRE’s proposal number 122460 dated 14th May 2008, 
was subsequently received by BRE. The work program comprised three tasks and this report details the 
results of the laboratory performance testing (Task 1 of the agreed works). Of interest to SolaLighting was 
the pressure and volume flow characteristics of the Solar Star under varying irradiance levels with a single 
and dual photovoltaic (PV) panel configuration.   

A Solar Star fan, in the High Profile Roof Mount configuration, with integral PV and two additional PV 
panels (identical to the integrated panels) was provided by SolaLighting. 
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 2 Details of tests carried out 

The Solar Star supplied by SolaLighting was tested between the 27th July and 22nd August 2008. 

The integral PV was disconnected and the additional PV panels provided were used in single and parallel 
electrical configurations for the purposes of the testing.  

A schematic drawing of the purpose-built test rig is shown in Figure 1 and selected photographs of the rig 
are given in Appendix A. 

The rig was located internally in a laboratory with the exception of the solar components. The SolarStar was 
mounted at the end of the plenum chamber with the exhaust to the laboratory (draw through configuration). 
The PVs were mounted on a frame along with a Kipp and Zonen solarimeter in the same plane. A 
perpendicular rod was also mounted on this frame to check for incidence angle of the beam radiation. This 
frame could be moved to match the azimuth and altitude of the sun and throughout the tests the frame was 
always orientated normal to the sun’s beam. The panels and the solarimeter were connected to the Solar 
Star and datalogger respectively by cables of 2.5mm2 copper cores to ensure negligible voltage drop and 
resistive heating compared to the integrally mounted PV.  

The tests were carried out in accordance with the recommendations of BS 848 : Part 1 1997 ISO 5801 : 
1997 Fans for general purposes Part 1. Performance testing using standardised airways using the type A 
installation (inlet side test-chamber). 

The plenum and supply ductwork was sealed, thus by installing air flow measuring devices in the makeup 
duct to the plenum, the extract rate of the SolarStar could be measured. The air flow rate supplied to the 
Solar Star was measured using a Furness FCO96H-2000L Laminar flow element or a 52.73mm or 
70.84mm orifice diameter Poddymeter orifice plate, depending on the flowrates for the particular test 
condition, installed within a 104mm internal diameter duct. A Furness FCO12 differential pressure 
micromanometer and an Airflow Developments PVM100 micromanometer were used to measured pressure 
difference across the laminar flow element and the orifice plates respectively. The variables irradiance, 
plenum pressure, plenum temperature, room temperature and relative humidity were logged by a Grant 
1000 Series Squirrel datalogger with the airflow measuring devices’ differential pressure and atmospheric 
pressure recorded manually.  

A variable speed auxiliary fan was installed at the measuring duct inlet. The speed was adjusted to create 
varying degrees of static pressure in the test plenum. Static pressure at this point was measured using a 
Furness micromanometer type FC012. Calibration certificates for the micromanometer instruments are 
shown in Appendix B to this report. A butterfly damper was installed at the inlet of the plenum to allow 
testing of low flow rates with higher differential pressures between the plenum and atmosphere when the 
auxiliary fan was switched off.   
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Figure 1   Fan test rig (not drawn to scale) 

 

The temperature of the air at the Solar Star inlet was measured using a thermistor calibrated against a 
Hewlett Packard 2804A Quartz Thermometer. The relative humidity in the laboratory was measured by a 
Vaisala RH probe. A Calibration certificate for the quartz thermometer is reproduced in Appendix B to this 
report. 

The tests were carried out at different levels of irradiance, namely 800 and 200W/m2 (as measured on the 
beam-normal plane) as representative of a typical clear and overcast day during summer in the U.K. with 
an additional test series carried out at 500W/m2 for two PVs in parallel. For each condition, the static 
pressure in the plenum was incrementally varied from the near-minimum achievable by closing the inlet 
damper, through to equalisation with the atmosphere by opening the inlet damper and increasing the 
auxiliary fan speed such that the SolarStar was operating against no pressure differential. For each plenum 
pressure, the SolarStar flowrate was measured via the pressure difference across the measuring device.  
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 3 Test results 

The fan tests were conducted over several days thus the plenum temperature, atmospheric pressure and 
relative humidity varied slightly from day to day but in all cases the values were measured and accounted 
for accordingly in the flow measurements.   

The following charts show fan performance curves for the Solar Star with one PV panel and with two PV 
panels in parallel, for different levels of incident solar irradiance. A differential pressure of 0 Pa represents 
operation in free air with no inlet ducting. 
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Two PV panels in parallel
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 Appendix A  Rig photographs 

 

General layout of internal laboratory apparatus showing Solar Star test fan mounted on the plenum with 
orifice plates in the supply duct connected to the supply fan with variable speed drive 
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Above: plenum with Solar Star test fan 

 

Frame with surface mounted PV panels, solarimeter and incidence angle measuring rod (shown 
indoors but in practice located externally in direct sunlight orientated normal to beam radiation) 
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 Appendix B  Instrument calibration certificates 
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