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FLUCTUATIONS OF DISCHARGE RATE OF PLUNGER
PUMP MOUNTED ON AIR BLAST SPRAYER

Tsuneo Kawamura, Isao Nisuimura, Tsuguo OkamoTto, and Keita Nacasawa

Abstract

A plunger pump mounted on the air blast sprayer usually has an air chamber for suppressing fluctua-
tions of the discharge rate and the discharge pressure. If the air chamber removes from the plunger
pump, fluctuations become large, so an oil damper is constructed in the pressure regulator to avoid the
resonance of the pressure regulating spring with the fluctuations of discharge rate and pressure ,and to
suppress the fluctuation of pressure regulating valve. In case of using this plunger pump mounted on the
air blast sprayer, it was found that the discharge rate of the plunger pump decreased gradually according
to the lapse of time.

This phenomenon was investigated by relations among the vibration of body of the air blast sprayer,
the fluctuations of discharge pressure, and the displacement of pressure regulating valve.

Measuring points were the discharge pressure of plunger pump, the displacement of pressure regula-
ting valve, and the vibrations of body of the air blast sprayer at the side of plunger pump and of crank
case on the plunger pump. The discharge pressure was measured by a flash diaphragm type pressure
detector with 100kgf/cm? (9.81MPa) capacity. The vibration was measured by a strain gage type
accelerometer with 5G capacity. The displacement of pressure regulating valve was detected by a linear
variable differential transformer. This air blast sprayer had 20 nozzles constructed by ceramic disk
whose discharge rate were variable. So the discharge rate of 10 nozzles was measured by a track scale
and a water tank. At the same time, the discharge rate of remaining 10 nozzles was returned to the
water tank of air blast sprayer.

The experimental parameters were the discharge pressure and the dischrge rate of nozzles. The
discharge pressure was set at 10kgf/cm?2 (0. 981MPa), 15kgf/cm?2 (1. 472MPa). and 20kgf/cm? (1. 962MPa).
The discharge rate of nozzles was set at little (total discharge rate of nozzles about 30—40 l/min.),
medium (about 40—50 1/min.), and much (about 52—66 /min.). It was made sure from the experiments
that the discharge rate of nozzles decreased gradually according to the lapse of time in spite that the
discharge rate was much or little. Especially, it was found that the decrease of discharge rate was large
at which the discharge pressure was 20kgf/cm2 (1. 962MPa) and the discharge rate of nozzles was about
52—66 l/min. And when the discharge rate of nozzles was large, the opening of pressure regulating
valve became small. Then, it was found that the vibration of body of the air blast sprayer, namely,
the vibrations by the revolutional speed of engines for the blower and the plunger pump, affected with

the displacement of pressure regulating valve.
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