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A Study on the Thrust Force of a Narrowly Spaced Disk Valve
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One of the important characteristics of a disk valve is the thrust force. This thrust force has close ¢
relationship to the clearance between valve and valve seat in the disk valve. When the clearance is
very small, it is very important to analyze the thrust force.
This paper deals with the variation of the thrust force by comparing the experimental ed results and
theoretical results in accordance with d the valve clearance.
In case of the theoretical problems, the pressure gradient of the radial flow in a narrowly spaced
disks was calculated by Sui Lin and Pai-Mow Lee already. rherefore, the thrust force of the disk
valve was computed by utilizing this pressure gradient in the radial flow.
In the experiment, the hydraulic oil which has high viscosity was used. Making the comparative
study of the calculated results and the experimental results, the characteristics of the thrust force in
the disk valve were investigated.
The results obtained are as follows:
1. When the disk valve clearance was comparatively small, the experimental values had fairly good 9
agreement with the calculated values independently of inlet pressure and valve size.
2. When the disk valve size was constant in the wide range of the disk valve clearance, the lower
the inlet pressure was, the better the agreement between the experimental values and the ¢
calculated values was.
3. In case of the small clearance, the thrust force was depended on the oxiter diameter of the disk

valve. In opposite case. the thrust force was constant as the disk valve size varied.

7] = /}_='_i %1 P : gauge pressure of a arbitrary radious
f : gauge pressure of vavle seat inlet
D; :inlet diameter of disk valve seat p2 : gauge pressure of valve outlet
D, :outer diameter of disk valve 7  : dimensionless gauge pressure(p = p/pv2%)
F  :thrust force by measurement p: : gauge pressure of z-direction(Tig.2)
Fo 1 thrust force by inlet static pressure Q  : volumetric flowrate
F, :thrust force of z-direction r : arbitrary radious in disk valve
H(h) : clearance of disk valve Ry :inlet radious of disk valve seat
m  : mass flowrate R, : outer radious of disk valve
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: dimensionless radious of disk valve(R =7/R;)

Re : reynolds number(Re=pvh/u)
Re : reduced Reynolds number(Re= Reh/R,)

: inlet velocity(Fig.2)

: outer velocity(Fig.2)

: mean radial velocity

: direction of thrust force

: shearing stress of z-direction(Fig.2)
: density of fluid

: viscosity of fluid

: angle of outlet velocity{Fig.2)
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Fig.1. Schematic diagra= of narrowly spaced
disk valve
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Fig.4. Schematic diagram of a experimental
set-up
@ Air compressor
@ Pressure vessel
@ Pressure gauge ® Dial gauge
@ TInlet valve © Oil tank
& Seat of disk valve 40 Pump

® Disk valve
(@ Balance weight
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Table 1. Characteristios Items

7 3 = 4 A
Name Diz Lube RO-68
Specific Gravity 0.8797(15/4°C)
Kinetic Viscosity €7.49(40°CcSt)
Density () 89. 703(kgfs?/m*}
Viscosity(u) C.(050541(kgfs/m?}
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