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Abstract

The article presents characteristic test, friction factor and loss coefficient calculation of Non-
Newtonian fluid in straight pipe and valves. The type of Non-Newtonian fluid used in the paper were
sweeten condensed milk, tomato ketchup, black sesame clay and kaolin clay. Results indicate that the
flow behaviour index and fluid consistency index of sweeten condensed milk were 0.68 and 19.9,
respectively, and it was considered as pseudoplastic fluid. On the other hand, the tomato ketchup, black
sesame clay and kaolin clay were considered as yield pseudoplastic and their flow behaviour indexes
were 0.152, 0.147, and 0.2, respectively. Additionally, their fluid consistency indexes were 15.15, 26.67
and 25, accordingly. Later, the friction factor and loss coefficient in straight pipe and valves were
numerically evaluated as a function of Reynolds number using the in-house program, coded in MATLAB.
The results have shown that as the Reynolds number increased the friction factor obviously decreased.
Sweeten condensed milk had the maximum friction factor since its flow behavior index was the largest.
Furthermore, a calculation of loss coefficients in the gate valve, 1 inch in diameter, decreased as the
Reynolds number increased. However, When the Reynolds number was higher than 402, the loss
coefficients remained constant. After that the loss coefficients of the gate valve with 2 inch in diameter
were investigated and it was found that as the Reynolds number increased, the loss coefficients also
decreased. Their values stay constant when the Reynolds number was beyond 1905. Finally,
calculations of friction factors and loss coefficients in glove valve, reducer, expander and elbow were also

made as parts of the research.

Keywords: Non-Newtonian fluid, friction factor, loss coefficient
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