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Hydraulic Characteristics of Perforated Hose for Spray Irrigation
and Mathematical Model for Calculating Spray Distribution

Akihiro Nacai, Atsushi Yomora and Satoru Yamaucur®
(Laboratory of Irrigation and Drainage)

An experiment has been carried out to examine the hydraulic characteristics of perforated
polyethylene hose for spray irrigation. This hose has a special filter designed to protect the
perforation from clogging with suspended materials such as soil, sand, and debris.

First the coefficient ¢cq is expressed as a linear function of pressure intensity, where ¢ and
a are the discharge coefficient and the cross sectinal area of the perforation of the hose re-
spectively. Spray distribution pattern on one side of the hose is fitted to the two-parameter
gamma distribution. The shape parameter of the distribution is approximated by constant value
regardless of the pressure intensity, while the scale parameter is represented by a function
of the intensity.

Next the flow in the perforated hose is formulated hydraulically. The value of Cy, the
coefficient of the Hazen-WirLiams formula for uniform flow, is found to be 60 on the basis of
the results of simulation. A hydraulic model is proposed to calculate the two-dimensional dis-
tribution of spray intensity and the flow conditions involving discharge and pressure head. It
is shown that this model can produce results fairly close to the actual conditions.
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Fig.1. Experimental apparatus.
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Fig.3. Relations between (a) value of k and pressure intensity, and (b) average
distance and pressure intensity.
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Fig.4. Examples of calculated pressure intensity.
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Fig.5. Examples of calculated distribution pattern of spray intensity.
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Fig.6. Three-dimensional illustration of spray intensity
distribution on one side of hose.



50 AFEANE - WA - N 1B

] B

BKEBEREILA-AOKERE2FANL-OILERLT->/~. ZOF—2FR)TF
VVBITHBY, MAROTINCLZHED HRAOHER 7 4 VI FROHIT 5 hTw 3.

9, A—-AMILOFTEZEEE ¢, ZOMILOWEES ¢ & LT, B e 2EHD—KRK
THELUE F7-, B AFRAOBASTE2A VST TEML 2. FOBREHII—EM@EE L
=%, REBEUIIIEHOMEE L THEL -

KT, FA—ARDFEN EAEBENIZER/L L, Hazex-Wiiavs FHRELARDOFEE Co D
BE2I3ab—3 g VIRIZENT Co=60 2187/~ £2WME - kKEH LU 2 RITTHEKRD
EHE TR AKEBEFLRETRTAL LI, ThPFEROBEES LIEHTEAI L 2R
L7,

x B
1 A AP VRIS MBS A VOFF], 107—108, MHAEERES, I (1985
2) FLLFEES [EEHEK (3058, %), 128—129, ®WE, HIT (1986)

3) FLEEE - ELEE— . BLIRE 34, 41-48(1970)
4) A LEE - BEAE - WAHR | 1ot ENERLHEESE, 90—92 (1981)



