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Table 1. Characteristics of the experiments carried out in this study

b (mm) K (N/m) (45U 31 ) (25 SRS o
MCOP (lit/s)
H—
b 015'86 K*=685.45
4 534.87 0.4
6 766.56
o
b | 3’575 K*=915.58
p 608.69 0.6
5 1104.6

b* and K* are the design values of the float distance from orifice, and the spring elasticity respectively
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Fig. 3- Effect of the float distance from the orifice on the performance of a MCOP with the design discharge of 0.4 I/s
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o 5.)

e VIO L5 Y/ ey L8 DL

(_g)j__.‘aék__; d)‘é Sg—>9 M :L__*.>l: x_i__;
SIS PRV SV S A I ) b R ) S|} B

> 6ogu

4 Ol o) Sl st L8 WS g,
4 O 3l v eyl 3l ogd Jleel a4y
SSU O jg—oay aiyy LAl g0 Lid DS
ol i Ble (00 o )0 5 35S e Ay

b oo

\A

S s asarg b adl p ol /8 oo slp
Ol L aS aeo e lid sael Cwdas ol oF
Slied S (o3 Ol ) 5l Sgo Alols
29 \)9_..& — )LX_.A b)‘s 7——-’)"5 ’._..»..a" ;_.L.A
fn 0 S (sla,L_us

s
P aS sgb e dalinf SO asasg Laes


http://www.SId.ir

VYA 5ol YWAA (biuno; VY 0 loss [V + ale/ S g (6 )kl 50 jlo wiiges olisios

(4539 5! Sgd ol Buold b*) agli y Jid ¢/ J508 g 45 gy U S9d Aol i 1 oy —£ JSWS
Fig. 4- Effect of the float distance from the orifice for the design discharge of 0.6 I/s
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Fig. 5- Discharge versus the pressure difference for a MCOP of the design discharge of 0.4 I/s and with different
spring elasticity (K" is the original spring elasticity)
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spring elasticity (K" is the original spring elasticity)
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Table 2- Allowed limits of the orifice distance and spring elasticity variations for MCOPs of the design discharges of

0.4 and 0.6 I/s

3l
Allowable variation ranges of the spring Allowable variation ranges of the distance of installing o ey
elasticity the float from the orifice Type of MCOP
(lit/s)
- + - +
6 15 73 132 0.4
3 21 0 82 0.6
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Extended Abstract

Introduction

Water distribution uniformity is a key in pressurized irrigation systems. Pressure fluctuations
due to topographical changes, local and frictional head losses, and different water uses are
considered of great concerns. Any mechanical device with the ability to keep an almost constant
flow delivery, irrespective of the pressure fluctuations is of great practical importance. In this
regard, a flow control valve is a useful tool. A flow control valve is a mechanical choked orifice
plate structure including a float-spring mechanism inserted in an ordinary orifice (Zhang and
Wang 2015). Such a valve is not yet produced commercially.

In this study, the effect of the spring elasticity mainly due to spring fatigue is investigated
experimentally on the valve performance. Also, the changes in the installation location of the
float, when the valve is in rest condition, may affect its performance. To quantify this effect a

detailed experimental plan was performed.

Methodology

This study presents an experimental approach for testing the effects of the spring fatigue and
spring installation location on the performance of the discharge control valve. In this regard, an
experimental model was constructed at Imam Khomeini Intentional University, IKIU. It consists
of a centrifugal pump, a motor drive to adjust the pump’s rotational speed, and a Rosemont
digital pressure gauge. The flow rate was measured by a calibrated Venturi meter. Two design
discharges of 0.4 and 0.6 1/s were considered and the valves were fabricated based on the design
guidelines proposed by Rezazadeh et al. (2019).

In order to quantify the valve performance PI index was used (Atashparvar et al., 2019).

PI =|DPID+ DNID|+ DPID+|DNID)| (1

In the above equation, DPID and DNID are the total/summation of the positive and negative

discharge deviations from the design value respectively.
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Results and Discussion

According to the experimental curves of valves’ discharge variations, PI values were calculated
to identify the effects of the spring fatigue and inappropriate valve assembly (Fig. 1 and Fig. 2).
The results indicated that, if the distance of the float to the orifice location, b, varies in the
ranges of 0.5<b (mm) <4.3 and 2.75<b (mm) <5 for 0=0.4 and 0.6 I/s respectively, the valve
performance is affected marginally (Fig. 1). It is found that for the design discharge values of 0.4

and 0.6 //s the spring elasticity can decrease no more than 3% and 6% respectively (Fig. 2).

Fig. 1- PI-values of changing the distances of the float of MCOP

Fig. 2- PI-values of changing the MCOP’s spring elasticities

Conclusions

Water distribution uniformity plays a pivotal role in pressurized irrigation systems. In this
regard, flow control valve is a useful tool. The control valve studied in this investigation consists
of a float moving into an orifice of a given diameter. The mechanism makes it possible to have a
semi constant flow rate, being irrespective of the pressure fluctuations. Although the design

criteria of the valve were proposed in 2015, it is not yet produced in commercial scale.
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Discharge control valve can be used in tape irrigation systems. Spring fatigue and inappropriate
assembly can affect the valve performance. In this study, the effect of these parameters on the
performance of the control valve were investigated experimentally. The results indicated that, if
the distance of the float to the orifice location, b, and the spring elasticity, K, were 82% and
15% greater than their design values, the valve performance is affected by less than 5%. Spring
elasticity variations due to the spring fatigue can affect the valve performance significantly. It is
found that, for the design discharge values of 0.4 and 0.6 I/s the spring elasticity can decrease no

more than 3% and 6% respectively.
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