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Obj ectives/Goals Abstract
This project isto study how the vane tilt angles of arevolving lantege
experimental study, data analysis, and modeling.

Methods/M aterials

15-degree to 120-degree, a stop watch isused to m : periods. THe end point isthe
rotational speeds, which are converted from rotation : IthadQxperimental groups include
different numbers of vane blades, different percentages o 99, di [
! [ i [ e materials used in this project
include paper, wires, light bulbs, snap buttons, stop Xage camera, and convective flow
simulator.
Results
Thermal images show that the light bulb heats Up
top openings. Convective flow simulation sho
deflects away, out of the openings at the top g
decreases from 30-degree to 90-degjee, whifs
rotational speedsis observed from
experimental groups. The effective

A/ and the warm air exits through the

g warm air approaches the blades and then

sQtrol experiment shows the rotational speed

Rgérved for 120-degree. Slight increasein
Qree. Similar trends are also observed in various

S gates to the blade angles in several aspects: the

the oncoming air current. Thi S : yhich shows that the effective force for rotation is
proportional to sin(tilt angle) x [deag(T X % the rotational speed decreases accordingly at large
tilt angles.
Conclusions/Discussion
The experimental results supy

hat the rotational speed decreases at large tilt angles. The
es a good approximation to the trend of decreasing
esting to see the lantern rotates even at 90-degree when

s show that the rotational speed of the lantern decreases from 30 to 90 degreestilt

angles, fur alysis shows the effective force for rotation is proportional to sin(tilt angle) x
[cos(tilt angle)
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