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Abstract

This study was invented the Automatic Constant Flow Tank (ACF Tank). The control constant head
of water equipment was installed and then the flow rate of ACF Tank was calculated, measured and
compared with the general tank. The flow rate was determined using the Hazen — William’s equation as
well as the head loss in the pipe using the Darcy-Weisbach’s equation with the Bernoulli’s equation. The
results showed that the calculated flow rate, at the level of water head varies from 0.05 to 0.35 meters, were
30.2 - 67.6 ml/s, while the measured flow rate were 31.2 - 66.2 ml/s with a correlation coefficient of 0.99.
Moreover, the maximum average flow rate of ACF tank was 69.36 ml/s and also was quite steady flow (not
varied by the water level). In addition, in the same measured period, the ACF Tank was able to provide
more water volume 16% than the general tank. This prototype was appropriate with the constant flow rate
application such as micro-irrigation, the water tank on the rooftop of buildings, etc.

Keyword : Water Tank, Constant Flow Control
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2.1) AIUIUTNIINITINEUNNWAN Tneldaunisuee Hazen — William #1950
Q= (3.587 %1070 )x Cx D203 g0-54

e Q=dnsnslua, m /s
S = miqzyLﬁaLamLﬁaamﬂmm?lmiwﬁwﬂwmmawuawia = hflL
D = idusnAudnasvesie, mm
C = sy avsaudeaniunslurie

dwunisAuauaNsgaydeiennieluvie (Head Loss, hf) 19aun135ve4 Darcy-Weisbach 33y
#1n15989 Bernoulli fail
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. P P
@115 Bernoulli —1+V—+Zl =_2+\2/_+ZZ+2hf

v 2g Y
g P =usenuluduve, kg/cm2
y= ﬁmﬂ’ﬂﬁi’wmwmmﬁﬂ, N/m®
V = Aa52004Ueavian, m/s
¢ = pnasaiesnnussltiudisedian = 9.81 mis
Z = ANSEAUAINEY, m
Yhe = mai’mmaaﬂ']igzgl,ﬁal,aﬂsumﬁw (Head Loss), m

dMSUNATINNNTEaYAeLEATaIN (Shy) Enefen1saaLdenaanunan (Major Loss) Tuiduriauay
N3gULAENEUTBY (Minor Loss) M1U&UN15V89 Darcy-Weisbach 6141
2
. LYV
Major Loss Hf =f| = | —
D) 2g

e f=duuse@nonudeaniu (Friction Factor)
L = A1
D = U ugudnansvasmie
I3 P 1 |
V = anuiiwesnsivanioniugie
g = ANULsussnLssluuawelan = 9.81 m/s®
dusuduusendanudsnniu () Auauleannsiualuluusuiseu (Laminar Flow) Wagnns
Inalunuutuliu (Turbulence Flow) widmsunslualuevesuiedidneinndnsinislvansi azauuili
I a o = | aa < ' ° vo X
Wunslwawvusuiseuflosnnduveffauaan a1 £ Aruiadlassd

F=5% Yy Re= YD

Re v
g D = idurrudnatevie
V = anusivesnisivawassiuve, m/s
v = Anuntln Ngaumail 20 83 = 10° m%/s
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dwfumsgsyidendanuses (Minor Loss) Aruailaail

V2
Major Loss Hy =Ke—
2g

g V= anusweinsivamieiiuie, m/s
g = ANULIpsnuLssluNaedlan = 9.81 m/s
K. = #uUs¢dn5v83 Minor Loss Iuagiuwilnvad Minor Loss 19uA Exit Loss Wae

Entrance Loss u#ifl Exit Loss fiAwviniu 1.0 Tunnnsdl Wnelifududnvmgvesgusnmiseen diu
Entrance Loss Twagiudnwazvesgusnmadndundn dwandunmd 4 lagluiiidanmiiu 0.5
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RID K,
005 0.25
020 0.0

>020 0.05

Irvward Square Rounded
projecting entrance entrance

A9 4 §UUs¥E1599 Entrance Loss
(‘ﬁm : David Rausch et.al, 1993)
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wag 0.35 1M
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TumsAnasnsnsinaniuaunisves Hazen — William Anduuszavisaandoavunielusio
(1 ©) Wusinadlifimie Wumniwesivdienugussdimsvasiuiduluesiedlasdian
figeaziduiunuresiofifinnuBsuinnuazen € Anesdufunuvssieiimnuvguszann Uszney,
2553) dwuviovialavilaniaaziian C A Geannsodonldomildnnmssdunmsgumiennaileuans
AnautRvomoniasiie Tasvhlufianuszann 120 - 150 dmsusielnl wiidoreduilongnsldnudiady
i C Aazanasienq lunseenuuuildidledeinissnsnisivaveniluvierindniienld ¢ = 100
Taoiamzegradslunsaifiduiemanmde uazdluvisvuiadndn C enaszanaunderiies 60 - 80 (Gyad,
2529)

otlsAmudmivredldnuluniideilsidutemumassnildaulaeily Felifen ¢ 19
donlda drfuidliusmduaduysyivienudeanulasnsduaudni luisuieutunanisnsaia
Fasnsiva Tnowuin Weidenldmduussanianudsaniunieluse wirdu 75 Iinanisduamdien
TndiAssriunsnsninuniige dauanslunimil s lnenanisduinsnanisivaimszming 30.2 - 67.6
mis  lusasfinanisnsaindansenine 312 - 662 mls  wasdanduussAnsanduiug (Correlation

coefficient) LU 0.99
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