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ABSTRACT

Flow FPield Analysis and Experi-

mental Study of Vortex Rate Sensor

Kang Zhenghuang, Qi Zhijing,Jiang

Songbang

Flow field analysis was given for
the Vortex rate sensor, especially with
respect to the part of free swirling jet
flow field, Location of the apparent
origin of the swirling jet was deter-
mined; Distributions cof the initial region,
developing region and established region
respectively were studied; Velocity pro-
files at transverse sections were obtained;
“Self-similarity” was affirmed in con-
nection with certain conditions; and the
law of decay of axial velocity longitudi-
nally was established, Results of experi-
mental study in Ren-Qiu oil field of
North China were given, and the vortex
rate sensor introduced was proved to be
a feasible device for such applications,

Design and Investigation of A

Fluidic Normal Shock
Position Sensor

Xu Zhenguo

Design, test and investigation of a
fluidic normal shock position sensor for
Mach Ne2.6 at mixed-compression super-
sonic inlet have been discussed,The sen-
sor includes both comparator unit of six
OR-NOR e¢lements and memory - power-
amplification unit of five bistable ele-
ments to detect shock position by sensing

the most rearward minimum in static

wall pressure profile, Static and dynamic
responses of the sensor were tested
repeatedly on the bench, Static response
was very satisfactory. The dynamic res-
ponse couldn’t be satisfactory, which
was due to the impedance unmatching
between the signal device and the coth-
parator unit’s elements, In addition,
design approaches and characteristic
curves of elements are included as well
as suggestions for improving the sensor’s
adaptability, At last, it has been analyzed
whether there exist question of “com-
petition-adventure” for semsor circuitry,
A Fluidic Position Sensor
Using Jet Reflection Principle
Yang Huorong, Xu Panliang
Some transfer characteristics of the
sensor are tested and analysed qualita-
tively in this paper., Emphasis is placed
on parameter selection, air supply and
load which have major effect on The
transfer  characteristics, Finally, its
application examples are illustrated,
Investigation of The Fluidic
Pressure Ratio Transducer
Meng Qingming
The fluidic pressure 'ratio transducer
is a2 main component of surge-proof unit
in the turbine jet-¢ engine., The
transducer’s working principle is intro-
duced and effect of the structural para-
meters on characters is given in detail

in this paper, The results of the bench
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test and flight test shown that the opera-

tion of the +transducer is stable and

reliable even under adverse situations
therefore fully represents the advantages
of the fluidic technique,

The Displacement Detection Method
Using Dack Pressure Sensor and.
Proportional Fluidic Elements,

Jin Zhexue, Pang weitai

“This paper ‘glves the “experimental
results of 1wo types ~ of - dlsplaCement
" detection devices used for Strip - steel
depth measurement, Both devices use the
" back pressure ‘sensor to conv erts the
displacement signal ‘itito Ptessure output,
The amplifies use Schmitt trigger, which
is 'used as’a pressure swith é’nd its mea-
surement error is'¢,002 mm for the displa,
‘cement detection, and Supplementaty
devices for -monitoring and  recotding,
This device uses a Proportional fluidic
element, which is conhected toa di-
aphragm p'résérufc"‘ 'gaugé" to amplify the
fluidic elemerit output,” This device can
display --finear - numerical- :values of
displacemets.,

In the strip steel depth measurement
contact type-mechanical- relling wheel,
which transforms depth to displacements,
is- used,. These  devices: can -be-applied to,
for cxample; body  position. - or size
detection and - closed - “‘loop  automatic
conirol, -

-Fluid Temperature: Sensor

Jiang Guobin -

We have. Succeeded in. studing and
making the fluid temperature . Sensor to
measure the  temperature in  adverse
circumstances having corrosion medium,
vibration, . eleciromagnetism- field . dis-
turbance -and radiation, The range -of
measured temperature is from general
temperature to 1573K.:'Avcragc - Sensiti-

o 4 e

vity of thc sensor is 20-—~30 Pa/k, When
temperature, density and viscosity of the
measured medium of the sensor change,
the rate of flow also have some corres-

poning changes, The change of the pres-
sure reflects the change of the tempera-

ture of the measured medium, The fluid

" temperature sensor gives an output signal

of direct flow pressure and directly

-shows 'the Value of the temperature and
-may match the combination of pneumatic

unit, The fluid tempetature sensor has

been used in automatlc regulating System

~of the temperature of the cooling tower

_of conbon black production by means of

fluidics, This paper gives an mltlal
analysis in theory and proves the con-
formity of theory and practice.
A Noncontact Fluidic Level Signaler
Yang Fuyu, Guo Haochun

It is not suitable or applicable to
use conventional level meter for measu-
ring such liguid which may condense, or
move in high speed, or produce a lot of
foam, or be in high temperature condi-
tien,So developing a-new noncontact type

level -meter. is of great significance, This

paper - describes a noncontact . fluidic

-signaler which were successfully tested

in a paint factory, major parts of this
signaler include vortex reflect .position
sensor, adjustable resistor, fluidic pro-
portional amplifier and sensitive pneumo
-electric sw>itch. The emphasis is placed
on three special problems, (1) supply
pressure selection; (2)blocking brr‘o/tection
by purge air; (3)the influence of supply
var’iétion Some test results are also

glven in this paper.

_ Theoretical and Experimental
Inves_ugatmns ~of Fluidic Oscillator

Flowmeter
Wu Shi gui,Su Hua nan, Wang Li juan,
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Li Changqi

The authors put forward theoretically
a mathematical medel for the mechanism
of oscillations in Fluidic Oscillator
Flowmeter, and developed a new method
to analyze the mechanism of wall-jet
switches., Theoretical analysis has shown
that strouhal number is a constant, if
Reynolds number is larger, And a fine
linear relation may thus be kept between
the flow rate and the frequency of oscil-
lations, as has been proved by the
experiments,

Wall Attachment Bistable Fluid

Amplifier With Control Duct

At Down Main Jet
Li Huilin
Stability is most important for bistable
amplifiers, The stability of the wall at-
tachment bistable fluid amplifier evidently
increases when its control duct moves
down the main jet to a certain value,
Model EYS-511 amplifier, a wall attach-
ment bistable fluid amplifier with high
stability and good performance, has been
designed on this principle, The design
method -of this type of amplifier and its
characteristics are presented, Its applica-
tions are also described.
Ordinal AND
Guo Dacheng

If signal A is applied earlier than
B, the output is 1 wheu both A and B
are 1, This logic is defined as Ordinal
AND, The pneumatic Ordinal AND device
is a high-pressure poppet sequence
element, Its structure is very simple, ‘but
it has complex effect in logic. Using of
the device can greatly simplify the design
on the pneumatic control circuit, This
text introduces the structureand property
parameter of the new device, and explains

its many uses,

An Investigation and Design
Method of a Fluidic Gas-to-Liquid

Interface  Amplifier With Non-

Linear Characteristic Set Arbitrarily
Lin HongZuo, LuoZhi Chang,
Yan XiaoChen

This paper offers a principle of a
non-linear fluidic gas-to-liquid amplifier
which has a special structure of splitter,
i. e., the profile of splitter wutilizes a
three-dimensicnal  curve, Its G - P
characteristic could be arbitrarily sch-
eduled to fit in with a desired function,

Fluidically Controlled Vitreous
-Infusion-Suction-Cutter (FC-VISC)
‘Chen yin\qing,Yu Lihe,Hau Zheng qging,
Li peide

This paper describes in detail the
principle of fluidic controlled reciproca-
ting type vitreous-infusion-suction- cut-
ter, performance and construction of
pneumatic and fluidic elements,

This device has been certificated
technically, It has following advantages,
simple in construction, low-cost, with a
light and small handle, strong cutting
force, excellent response characteristics
of the suction part, larger infusion
adjusﬁng range, conrenient operation It

can be sterilized by means of autoclave,

. boiling or immersion in disinfectant fluid

ic etc.

This device <can -be used in The
treatment -of various vitreous body diseases
incurable in thé past, Since Feb, 1978,
It has been successfully used in more
than 200 surgical cases and obtained satis-
factory results,

Theory on The Fluidic Shock-Dril
Wu Shiqui

Fluidic shock-drill is a new type of

geologic drilling toot, This paper invest-

e bo»




igates their principles and characteristics.,

The present author gives an analytical
model on their dynamical behaviour based
on the theory of Common Mechanics and
Fluid Dynamics, Good agreement- is ob-
tained between theoretical and experi-
mental results,

A Preliminary Study of The

‘Matching Between A Fluidic

Element ‘and Its Load in The

Impacter
Tian Yonquan Peng Jianshu

This paper deals with the match
between a fluidic element and the piston
mechanism as its load in the impacter,
The authors derived the motion equation
of the piston mechanism so as to build
up the approximate relations among the
parameters such as velocity, travel and
time (thereby the shocking work and
frequency can be deduced), the output
characteristic of the fluidic element and
the constructional parameters of the
piston mechanism, Based on the experi-
mental data, the effect of the switch
characteristic of the fluidic element and
the sealing situation of the piston
mechanism on working state of the impac-
ter are also discussed., The matching con-~
dition of the fluidic element and its load
for vibration is suggested. )
Determination of The Supply Flow
and The Size of The Power Nozzle

of The Power Water Fluidic

Element With A Piston
as Its Load

Tian Yongquan Peng Jianshu

In this paper, the output performance
of the power water fluidic element with
a piston as its load under the operating
condition with all return flow is inves-
tigated experimentally. On the basis of
the experiment, a design method to

s G o

determine the supply flow for the fluidic
clement and the size of its power nozzle
on the principle of utilizing the energy
efficiently is presented,

An Investigation of The Transmission
Characteristics for Fluidic Digital
'System By Using Travelling
Wave Theory
Luo ZhiChang

In order to derive the transmission
Characteristics of fluidic digital system,
the travelling wave transmission models
and their parameters of fluidic pipeline
junction are presented in this paper,
Using these model parameters, the author
calculates the transmission characteristics
of two different typical fluidic circuits,
A good agreement is obtained between
theoretical and experimental results,

Planarization of Fluidic Pulse

Width Modulator
Peng Mingqi

This paper discusses the problem of
planariging the fluidic PWM by increa-
sing the input impedance of fluidic bis-
table elemeuts, The discussion emphasizes
the topic of how to establish a mathema-
tical model which closely approximates
the distributed system dynamics of the
feedback network working in medium and
low frequency range, The problem of
how to simplify high order system is
also paid due regards because of its
utmost importance in solving the dynamic
equations in question, Actual computa-
tion indicates the combined use of distri-
buted — lumped parameter approach,
method of decoupling and model simpli-
fication techniques could solve highly
complex problem into an easily compu-
table routine of algebraic nature, and
could be handled by a hand-held calcu-

lator or a programmable calculator of




simple type without having to rely on
expansive large scale machine computa-

tion, Sample calculations demonstrated

the above mentioned methods possess
both simplicity as well as precision, it
also bring forth the conclusion, that
the lags and pure delay (dead time) of
the feedback circuit and  first stage
amplifier are the chief obstacles in rai-
sing up the working frequency of the
PWM,

The conclusion aiso po’ints out that
both the dynamic and static properties
of beedback network play a decisive role
in giving the kind of characteristic to
PWM as desired,

Investigation of a Control Circuit
of High Sensitive Fluidic Pulse

Width Moudulated (PWM)

Gie Sinbao

High sensitive fluidic PWM  control
circiut is an effective device we now
have in operating the analog fluidic sig-
nals, The input of the pre-circuit is an
analog signal of weak air pressure, The
signals are operated, width modulated
and been in the form of Square wave
signals with considerable power capacities
as its output, Based wupon extended
experiments on the circuits, following
propositions are discussed in this paper,
a) principles of increasing the sensitivity
of modulation and maximum rate of mo-
dulation of the circuits are noted

b) In increasing the sensitivity of mo-
dulation, the instability of the output
wave shapes are followed as a result,
Two important factors are observed, One
is that the stochastic effects on the
width of the output waves become more
and more important as sensitivity of mo-
dulation increased. The second is that

the stochastic high frequency pulses

occuring in output Square waves formed
by the noise of proportional amplifier
appear more and more significant in the
same circumstances, The for’mer is refer-
red as“pulse width variation” and the
latter is referred as “noise of modula-
tion”, Both terms are explained in the
text., Principles related with the insta-
bility of the wave shapes are thereby
discussed.
¢) In order to improve the above mentio-
ned two effects,proper design of the circu-
its and the constituent elements are given,
Dynamic testing circuits and related
data are provided in the paper,
D, C, Controller and Its Reliability
liu JianHou, Fan  liangxing,

This paper describes the cascade method

~ between two fluidic jet-interaction pro-

protional amplifiers and givesananalysis
of a negative feedback d. ¢, Contoller
circuit and - its characteristics, The
transfer-function and frequency-charac-
teristics of the controller have thus been
derived, and the reliability of the
controller determined, Through the relia-
bility tests of the cascade circuit of jet-
interaction-proportional - amplifiers and
controller, Test data regarding the effect
of the environments on the reliability of
fiuidics-controller and the solution method
have been obtained,
The Gasoline-Supplying Principle
and System Analysis of The Fluidic
Controlled Carburetter with Three
Parallel Components
Liang Hongming Liu Guochong
The fluidic controlled carburetter,
which came into being with the advent
of the application of fluidics to the
automobile engine and has been adopted
in the gasoline-supplying system of the

engine, possess¢s many unigue advan-
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tages. This treatise deals with the basic
structure,The principle of gasoline-sup-
plying and the system analysis of the
fluidic’ controlled carburetters with three
parallel components, thus deducing the
equation of balance of flow, Expounded
in the treatise is the principle of gasoline
saving achieved by wvirtue of positive
pressure injection, secondary foaming
and hit atomiization caused by - multiple
oil pencils, 1t has bee¢n proved that the
-atomization in-.the fluidic..-controtled
carburetter gets better and it can meet
-the needs of the engine for oil flow of
any characteristic,

..The fluidic. controlied . carburetter with
three parallel componens (ASHIol) has
got the technical testimonial and passed
the test of twenty thousand kilometires
in a moving automobile, It has - been
porved that not only does the dynamic
performance come up to thestandard,but
its rate of the gasoline saving is up--to
_about 89, and vapor locking has been
prevented, For the purpose of econo-
mizing energy resources, it is of great
value to introduce the fluidic controlled
carburetter at the present time.

The Fluidic Automatic Regulation

of Temperature in Cooling Tower

-in Production of Carbon Black

Jiang Guobin
" From the point. of -view : of -simp-

lifying regulating system, increasing
regulating function and convenient use,
we study and test the fluidiq modulator
of pulse width 1o ce‘njtrre around the
fluidic digital component, Its basic
principle is to cohpare the output sig-
nals of tranducer with the values of
command and magnify by means of the
first grade plane impact modulator, The
magnified deviation signals are added to

a pair of ‘control pathes in the oscillator

directly, The values of deviation can

- change. output pulse”s frequency and

~width  of oscillator, The transducer

member is a fluid temperature transducer
made by us, its poﬂsiruction is v simple,
and its quantities are bettef, This regu-
lating system has been used to the pro-
duction successfully, ’

" 'Fluidic Apalog Sélf~Alignment

'System For Steel Belt Sheet

Production in Acid Washing Tower
Tong Shiaoshin )
This papefr presents a analog type fluidic

" position regulation system used in a steel

sheet  porduction in an acid ~ washing
tower, The ’w.;i'kihg ) brinqiple is discussed
and the long distancé fluidic position
aﬁalog”sen;sbr', "p'roporfioﬁ amptifier “and
pnéumétic:ahydrénlic serve valve are em-
phasized, The regulating characteristics
of system is .explained’ through the
theoretical derivation of transfer function
of . steel sheet belt position to piston
position .of hydrautic cytinder- and some
static and dynamic tests, .

A - Fluidic- Adtomatic Correct

 System for Narrow Slot Welding

- Process
Yang' 'Huorong
“This pa’p'e.r deals with the test and an-
alysiS‘ of fluidic 'j’et reflection position seh-
sor and the fluidic automatic correc system
using that ;sensoAr. 'S:pe;'cial stress is placed
on arrlalys'iﬁgrsslstrem s{ébility and accuracy.
Desigﬁ an@li »Stlrldyr ,‘Qn H»D_igit‘al
Flu‘irdic Controllcfr, of . Flow.
Quantity.
Cheng - Guojun -
Li Yueqin Liang Jingchang
- . The operating principles . of digital
-fluidic contreller of flow quantity and
‘its  practical - ‘application: in . automatic

control of measuring fuel oil:are given,



Also the operating principles and their
construction features of fluidic ring
numerator, pneumatic translator, pneu-
matic multi-input OR gate e€lement,
pneumatic oscillator, pneumatic indicator
are described, And improvements of their
reliability and control accuracy are dis-
-cussed,
A Fluidic Tape Input Device
Li-Jianfan Chen Dengwu
 Zhang Huanchuan

The fluidic tape input device is an
important device of diéi’ta’l tluidic ijdﬁitbl
system, This article develb‘ped a step-by
-step type imtermittent input fluidic
tape input device, that makes use of the
standard five—hole punched tape’ and
each sequence has the. twenty — four
order, :

On the basis of analysing and .com-
paring with the present available infor-
mations, as a result of a series of - test
to the interrupting type tape hole sen-
sory; a more ideal size pararﬁeter Qf».ta_pAe
hole Sensor  was determined, It 1s és
follows, the transmitter hole diameter
b0.5mm; the receiver hole diameter
$0,85mm; ‘the space between two face
6=0,25+0.05mm, As a tesult -of prac-
tical- measure of --this sensor; in load
with one fluidic element conditions, the
pressure recovery more than 20%, the
relative disturbance less than 1% are
obtaned, On the basis of this test we
have designed a reader and developed
the control circuit driving and positioning
the tape,

The Fluidic Control Equipment
of Moulding Automaticline
With  Castlng
Peng Shouzhan Tan Haitao Tang Shimei

This paper present the design tech-

nigue produetion line for the manufa

eturing of casting model, Ample proof ab-
tained from practical operation on the
production line shows that the adoption
of fluidic automatic control system to
fit the néed of vibtating type of pneu-
matic casting medel production process,is
not only cost effective but also a highly
rational -- and fauocurable -among other
technigues,

The.-Application of Liquid - Fluidic

-~ Technique-and - the Prospect - of

Its -Development -
Wu Zhunxian
-~The thesis- Primarily describes the

-eurrent circumstances of the  application

of liquid fluidic -fechnique and. problems
‘unsettled therein, It also explains various
liquid: fluidic -elemerits and the applica-
-tion- system composed of such -elements,
Further, it demonstrates the shoft cut
of improving the applicatioh of the-tech-
nique, and--gives an account of the tech-
niqué’s prospeci in its application,

~Th'e major- contents -of - this  thesis
contain four-section of which,

“. Seetion- 1, The -present situation in
“the applicationand-evaluation of-liquid
‘fluidic technique,

- Section--2; The_efements and applica-
‘tion system,- Also an introduction of the
application -of elements using water as a
medium,

Section 3, Improving ways of the
application of the technique,

Section 4; Prospect of liquid fluidic
development, :

The Fluidic Application in the

N, C, System
Chen Keyou

By discussion to a 2-coordinate con-

tinuous trail fluidic control system, this

article is for the ranking of the fore-

ground of the fluidic application in the

0,9 .



N, C. systems,

The article deseribed the working
principles and the procedures of the
system, and discussed specifically
several main devices and analysed the
stabilities and safetilities, and also
discussed discussed the way of impro-
ving the safetilities and their test
methods,

The Application of Hydrocontrol
Technology to the Remote Control
of Marine Main Engines

Chang Chukun, Bao Chingguo

In this paper two parts is narrated,
1) the fluidic logical system; 2) the
pneumatic speed governor system,

The construction of the two systems
are very simple, and, therefore, may
be installed anywhere in an engine room,

and thus convenient to maintain,

In the first part, we decided the’

working procedure of“ahead”, “stop”,
“astern”and“start”of the main engine,
and based upon which its scheme of
control system (block diagram)is drawn,

Then, according to the control pro-
cedure of conventional main engine, we
have obtained a very simple and useful
logical system through “Karnaaugh” dia-
gram, However, 8350 type engine is dif-

ferent from conventional main engines,

0100

some elements have, therefore, to be
added 1o the system.

In order to reduce energy consum-
ption, we have introduced solenoid
valve to shut-off air sounce whenneces-
sary,

The second part deals with the
construction of the pneumatic speed
governor, It is made up of operational
signal integrating amplifier, driving
elements and vortex sensor., We have
obtained a transfer function of the linear
simulation system,

The speed governor can not only
adjust speeds, but also control speed
shifts,such 2: {rom“ahead 1"to “ahead2”,
“ahead 3” ete,, with an adjustment de-
viation less then +10 m, p. The vortex
sensor is approximately a kind of linear
characteristic element., Through experi-
ments, we have chosen the straightline
section as pressure signal and being ap-
plied to the speed governing of the
engine,

The working media is compressive
air, with a pressure up to 13.72x10*Pa,

this system and the manual opera-
tional system are separately installed,
the automatic control is, therefore, a

multiple system,
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