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Abstract : The recalcitrant hairs which are accumulated in the U-trap equipped to prevent the stench from the drainage produce
the phenomenon of blocking the flow of water through the home drainage pathway. The chemical dissolution solutions commer-
cially manufactured are excessively poured into U-trap to solve this blocking problem. In this study, the specially designed instrument
was developed for the experiments to cut and crush the hairs of which main component are the recalcitrant keratin proteins. The
performance of the instrument for cutting and crushing hairs was investigated using experimental methods. The cutting and wei-
ghing method was used in order to obtain the average length of a large amount of hairs cut by instrument. This method is relati-
vely simple to measure the weight of cutting hairs to obtain the average length of the fibers, the values of average length showed
not greater tolerances. Also the average cutting number was defined to evaluate the performance of the cutting and crushing instru-
ments designed for this study. We were able to apply these evaluation methods to provide the criteria to obtain the optimal
structure of instrument and proper operation time in the given experimental conditions. These experimental methods and results will
provide the good example to design and to analyze the various device that can be used for cutting the fibers. The cutting and
crushing instrument developed in this study showed the effective abilities to cutting the hairs. The general using the cuttting and
crushing instrument at every home would be helpful to prevent water environmental pollution.
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Fig. 1. Chandler's method,
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Table 1, The average length L of hairs calculated by Chandler's
method and the average length Le obtained by real

measurements
Experiment w Lo k L Le  |L-Le < 100
number  (mg/mm) (mm) (mm) (mm) (mm) Le
1st 00091 100 15 173 16.1 72
2nd 00103 100 18 198 187 59
3 00132 100 20 212 222 43
4 00098 100 22 234 217 78
5t 00012 100 25 268 251 6.5
1.0 - ——  d »
: —o— M1
J o5 M2
2 i M3
0.0_ — | U
0 1 10

Time (min)
Fig. 2, The ratios of average lengths of hair compared with the
original length in various cutting instruments versus time,
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(o) 3-D diagram
Fig. 3. The cutting and crushing instrument M3 designed for cutting and crushing the hairs in drainage system.

(c) Real instrument
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Fig. 4, The average cutting numbers obtained by the cutting
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experimental conditions versus time,
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Fig. 5. The average cutting numbers obtained by the cutting
and crushsing instrument M3 with 6 cutting blades at
various rpm conditions versus time,
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