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ABSTRACT

The purposes of this thesis were to develop-and improve the method for estimation mass flow rate
of fluid in ducts by analyzing heat loss from fluid. By this mean, the sensors were not necessary to insert into
pipe which might disturb fluid flow. This method used the temperature distributions of pipe wall temperature,
temperature of insulator’s surface along longitudinal axis and ambient temperature as the principal data.
By these data, we could comfortingly manipulate for mass flow rate by using of iterative method,

Then we examined accuracy of this method which applied with the 3 types of fluids and 4 types of
ducts. The experiments were conducted with the flow of hot air which drafied through 50.8-mm-diameter
duct, 101.6-mm-diameter duct and 101.6X101.6 mm” square duct, the flow of hot oil which pumped through
25.4-mm-diameter pipe and the flow of hot water through 25.4-mm-diameter pipe. All of these ducts and
pipes were insulated by 6.35mm thick closed cell insulator, except hot water pipe. So, all experiments were

conducted to find the most affective variable which controlling the accuracy of this estimation method.

- T, —T
Eventually, it was found that the dimensionless group [T;m__f—? took the major role in
w2~ 4a

controiling the accuracy of this method. Where 7, and T,,, were temperature of duct wall at inlet and outlet

. T~ T
position and T, was temperature of ambient air. The relation was shown that when the (?&HTL group
w2 4q

had higher value, the accuracy of estimation could be higher. We could find that T, was uncontrollabie

variable and then the only two variables in the group which could be controiled were Ty, and T,,. We could



conclude that the accuracy of this estimation method could be improved by selecting the proper positions for
measuring 7., and T,,. The upstream position should be chosen for higher value of Ty The distance
between T, and 7, position should be long. By using the results from these experiments, {o decrease error

T;w_T

a

— | higher than
7, T ) &

a

within 10%, length of duct which could provide the value of (

1.90 for éase of hot air flow through 50. &-mm-diameter duct

L.60 for case of hot air flow through 101.6-mm-diameter duct

1.40 for case of hot air flow through 101.6X 101.6 mm’ square duct
102 for case of hot oil flow through 25.4-mm-diameter duct

should be selected.



