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SYNOPSIS 

Application of hot wirelfilm ariemometry in room air flows presents 
difficulties because: (I) the effect of natural convection due to the heated wire 
beconies significant for low air velocity measurements; (2) the angle 
sensitivity of a hot wire becomes small at low air velocities, which makes it 
difficult to resolve the direction of each velocity component. This study 
aimed at quantifying the uncertainty of tlie hot wire anernornetry and 
examining the angle sensitivity of a hot wire in low air velocity 
measurements. Based on tlie experiments, it was concluded that: (I) the 
uncertainties due to natural convection in the velocity measurements with a 
single component hot wire probe operating at 200 "C wire temperature are 
within + 15 % , f 5 % , + 3 % , + 1 % and 0.5 % for velocities of 0.05 - 0.1 m/s, 
0.1 - 0.15 mls, 0.15 - 0.25 mls and 0.25 - 0.5 mls, respectively, and 
correction can be made based on the visualization of the rooin air flow pattern 
to achieve higher accuracy; (2) air velocity components can not be measured 
simultaneously with multi-component hot wire probes if the air velocity is 
below 0.2 m/s since the angle sensitivity of the probe will be heavily 
contaminated by the noise signal due to the natural convection. 

Hot wirelfilni anemometers belong to the family of thermal arlemometers 
which include hot wire, fill11 and ball (i.e., omnidirectional) sensors. They 
measure the fluid velocity by sensing the changes in heat transfer from a 
small, electrically heated sensing ele~nent exposed to the fluid motion. This 
technique is most widely used in measuring roorn air flows because it satisfies 
most of the following requirements for a ideal instrument: 

have high sensitivity for measuring turbulent fluctuations, 
measure a wide velocity range, 
be small in size for an essentially point tneasurenlent, 
have high accuracy, 
have high resolution (low noise), 
create minimal flow disturbance, 
be unsensitive to the air temperature variation within the roorn, 
measure velocity components and detect flow reversal, 
be low in cost, and 




















