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ABSTRACT

The aim of this special problem is to study water flow rate in gutters. This study
examines four different shapes of gutters : rectangular trapezoidal triangular and
cylindrical. The results of this special problem is calculated by Manning’s formula. Many
years ago, few programs which calculate results by Manning's formula are determined
by several limitations. Therefor the program of this special problem is more complete
than other programs. This program is able to select shape of gutter, coefficient, and
enter the appropriate data ( length, internal diameter, fluid depth, drop) for the gutter
arrangement. The results are finely calculated and are considered differentiation of each
gutter, when the appropriate data are changed. The trend of results are shown in the
same direction. As the results are calculated in case which define fluid depth is
balanced. The program is made for estimate water flow rate. Therefor it is beneficial and

help to select the best gutter in this requirement.

Keyword Water flow rate ,Manning’s formula ,Gutter
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Gl

ATTUVUINUUYDI AR

Aluminum
Bass
Cast Iron
Concrete
Copper
Glass
Gold
Iron
Lead
Neoprene
Polypropylene
Reinforced PVC
Rigid PVC
Silver
Stanless steel
Steel
Tin

2643.00 kg /m’
8600.00 kg /m’
7207.00 kg/m’
2400.00 kg /m’
8906.00 kg /m’
2600.00 kg /m’
19300.00 kg/m’®
7658.00 kg /m’
11370.00 kg /m’
1230.00 kg /m’
970.00 kg /m’
1500.00 kg /m’
1380.00 kg /m’
10510.00 kg/m’
10510.00 kg /m®
7850.00 kg /m’
7352.00 kg /m’

= ' " 9
TN 2-2 AIAITUNUILLUYDIVER)
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VBN

ALY TDIURILNE?

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Acetaldehyde
Acetic acid
Acetone
Ally alcohol
Ammonia
Aniline
Beer
Benzene
Brine 5%
Bromine
Castor oil
China wood cil
Cotton seed oil
Ethanol
Ethyl alcohol
Formic acid
Gasoline

Glycerin

10°C (50°F) 1.000000
20°C (68°F) 0.998000
30°C (86°F) 0.996000
40°C (104°F) 0.992000
50°C (122°F) 0.988000
60°C (140°F) 0.983000
70°C (158°F) 0.978000
80°C (176°F) 0.972000
90°C (194°F) 0.965000

kg /m’ %107
kg /m*x107
kg /m’x107
kg /m’ %107
kg / m®x107
kg [ m’ %107
kg / m®x107
kg /m’x107
kg /m'x107

100°C (212°F) 0.958000 kg /m’x107

20°C (68°F) 0.788000
20°C (68°F) 1.048000
20°C (68°F) 0.790000
20°C (68°F) 0.852000
20°C (68°F) 0.829000
20°C (68°F) 1.021000
20°C (68°F) 0.996000
20°C (68°F) 0.879000
20°C (68°F) 1.037000
20°C (68°F) 3.120000
20°C (68°F) 0.960000
20°C (68°F) 0.993000
20°C (68°F) 0.926000
20°C (68°F) 0.789000
20°C (68°F) 0.789000
20°C (68°F) 1.220000
20°C (68°F) 0.719000
20°C (68°F) 1.261000

kg / m’ %107
kg /m*x107
kg /m’ x107
kg /m’x107
kg /m®x107
kg I m® %107
kg /m’x107
kg /m’x107
kg ! m’x107
kg I m? x107
kg /m® %107
kg ! m® x107
kg ! m® x107
kg I m® x107
kg / m’ x107
kg /m’ %107
kg /m®x107
kg [ m® x107

= . ' o
AN 2-3 ANATIUULUUYDIFER
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VIR

AURUILUUVDIUB WA

Heptane
Hexane
Kerosine
Linseed oil
Mercury
Methanol
Methyl acetate
Methyl alcohol
Mitk
Nonane
Olive oail
Phenol
Propanol
Rapessed oil
SAE 10 Oil
SAE 30 Oil
Sea water
Sea water
Soya bean oil
Toluene
Trichloroethylene
Sodium chloride (25% sol)
Machine oil-light
Machine oil-medium
Fuel oil-Heavy
Fuel oil-Medium
Calcium chloride(5% sol)

Carbontetrachloride

20°C (68°F) 0.682000 kg/m’x107
20°C (68°F) 0.658000 kg/m*x107
20°C (68°F) 0.804000 kg/m’ =107
20°C (68°F) 0.920000 kg/m’x107
20°C (68°F) 0.959000 kg/m’x107
20°C (68°F) 0.792000 kg/m’ %10~
20°C (68°F) 0.959000 kg/m’ %10~
20°C (68°F) 0.792000 kg/m’x10~
20°C (68°F) 1.035000 kg/m’ =107
20°C (68°F) 0.717000 kg/m’x107
20°C (68°F) 0.910000 kg/m’x107
20°C (68°F) 1.078000 kg/m’x107
20°C (68°F) 0.804000 kg/m’ <107
20°C (68°F) 0.920000 kg/m’ <107
20°C (68°F) 0.869000 kg/m’ =107
20°C (68°F) 0.888000 kg/m’x107
10°C (68°F) 1.028000 kg/m’x107
20°C (68°F) 1.025000 kg/m’®x107
20°C (68°F) 0.926000 kg/m*=107
20°C (68°F) 0.867000 kg/m’x107
20°C (68°F) 1.463000 kg/m’ =107
20°C (68°F) 1.190000 kg/m’x107
20°C (68°F) 0.900000 kg/m®x107
20°C (68°F) 0.940000 kg/m’=107
20°C (68°F) 0.908000 kg/m’x107
20°C (68°F) 0.854000 kg/m’ =107
20°C (68°F) 1.037000 kg/m’x107
20°C (68°F) 1.595000 kg/m’ =107
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2.3 nqufjnislva
2.3.1 nslwamainda (Open stream)
mslwaiiiiuiiisassduatuoinia uazdestlunsivalalétusumnusuniiou
nsiualuve LL&iﬁu@g’ﬁ’ummﬁuus‘smmﬂﬁﬁuﬁﬁﬁaw iy mslnalusesi aass weith
2.3.1.1 msnsrareanuialumainde
Snsanuiivesnisinassnszaneliaanslneusiailndq fuveuniai
Wnfiemuiiesnuinunarmindaidssulumeiniuisenusadeaniuveanisiva

serealanud@uraullen

o ar o A
25,2 ﬂ“rﬂ3?1']“31]?]']“’3quﬂqquﬁ'ﬂﬂaﬂ'{]a\?n”ﬁlwa
gosuuuils (Manning’s formula) tJuABnasldvanwdasnu (Principle of energy) lu
1 14 o ’; o v v . at =) g
rl’]ﬁﬂ'iﬁll'la'ﬂ']F‘ﬂﬂ']']lll,%'lLQﬂU’U@Qa"I'u’]rﬂiFﬂu?m'{IgW@Ql'U’U@HaW%Q?mﬂ'NﬂJa']ﬂLVl‘?JaQNTU']
o 5 o _aaradi] @ o - i P
anuud el diifurUsssnnvesmuainduramdaaumies Energy gradient 1ugnsi

el v o 1 A
UEI?JT‘UFHU’JEUF]’]FITTJJL%?LQEIEI

V= 1/009 ><(Hr)%><(.5'r)y2 (8)

Manning's coefficient

1w A fofunutnfnueain

AamygTIEureuen

“ =l & . - A
Hr AsANwar1dns (Hydralicradius), Hr = X (9)
= P e =
v ABAIANULIIREY

Q  feomsnsiavesd ; Q=vx A4

Sr AnSlope ratio

2.3.3 nsluastiieye (Uniform Flow)

mslvaatiiawe (Uniform Flow) wianislaund (Normal flow) fienisivalumieth
Wniinihdanifinaaauuinsinalaedamiadnwiiuludaenisivadiiansan

2:3.3.1 Hﬁ’lﬁﬂ‘ﬁﬁﬁfﬂﬂLta:wﬁﬂﬁﬂﬁmm:ﬁuﬁQQ (The best hydraulic section

and the most efficient cross section)
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3
n
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P=283y
Hr=0354y
D=05y

?
A(Hr)Y? =0.707y>°

%
y=1.297 ”QL
o o4

D =0.786y

2
AR? =0.785y*
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%
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Y aaial « 5 - | 4 o v
vzmmmﬂwawﬁwqmwwwamamiﬁummqmgﬂﬁmaaumwgmamwuﬂmmmﬂmuﬂﬁw

(2) ToAmnas i
2 B v | b T S, P R
> | E | Bl E| F | E| &
0.00 2.0000 0.7071 1.4142 1.4142 0.7071 2.8284 0.3536
0.50 1.2361 0.7590 0.9382 1.6972 0.8486 2.6352 0.3795
0.58 1.1521 0.7598 0.8574 1.7667 0.8784 2.6321 0.4799
1.00 0.8284 0.7158 0.6127 2.0919 1.0460 2.7044 0.3698

1.25 0.7016 0.7158 0.5022 2.2917 1.1459 2.7939 0.3579

1.50 0.6056 0.6891 0.4173 24846 1.2423 2.9021 0.3446

1.75 0.5309 0.6621 0.3515 2.6689 1.3345 3.0206 0.3311
2.00 0.4721 0.6361 0.3003 2.8444 1.4222 3.1446 0.3180
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viewdnnauy1 100 wins didudwaudnanimeluvias 0.1 was lnedinieluvie

a1 ' H | =l @ 5 @
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Hr Aoriltarans (Hydralicradius)
Sr A Slope ratio

X d v ¥ o
WINUAVUIARYa4UAINELNITA (16))

28 o)
o (6 —sind)
2

A=

(0.05)*(2.04789 —sin 2.04789)
2

=(3.14)(0.05)* -

=0.006404 m*



weusTdureuden@inaunisi (17))
P=2nr—rb
= 2(3.14)(0.05) — (0.05)(2.04789)
=0.211764 m

Fahy (1nEun15T (9))
=t
P

~ 0.006404

0.211764

=0.030243 m

INgAT Manning formula(@Inaansd (8))

. LG —x Hr)%x(Sr)%
Manning's coefficient
_1000
0,012
=0.571996 m/s

Sluid velocity =
# b
% (0.030243)"% x(0.005)"2
(anaun37 (10))
Sflow rate=vx A

=0.571996x0.006404
=0.003663 m’ /s
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= AaANgIduTaULen
Hr Aasmllvarans (Hydralicradius)

Sr A Slope ratio

miuimihFaveni@inaunsi (18)
A=bxy
=0.2x0.76
=0.0152 m?.



wAMugTEuTaudEn@naun1si (19))
P=2y+b
=2(0.76)+0.2
=0.352 m.

ﬁdﬁgu(’ﬂ'mﬁﬁm’ﬁﬁ (9))

Hr :ﬁ
P
00152

0.352
=0.043181 m.

91ngn3 Manning formula(@Inaunsi (8)
fluid velocity = L0 X (Hr)% X (Sr)%

Manning's coefficient
_1.000

0.012
=0.725277 m/s

x(0.043181)7% % (0.005)”2

(andunsi (10))
Sflow rate =vA
=0.725277%0.0152
=0.011024 m*/ s
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Hr Aosrllvarnans (Hydralicradius)

Sr A9 Slope ratio

yiufinihdrveni@inaunisi (20))
A=(b+zy)y
= (0.6+0.5(0.45))(0.45)
=0.37125 m’.

mmmmmﬁwauLﬁan(ﬂwnaumi'ﬁ (21)
1
P=b+2y(1+2%)?

L
=0.6+2(0.45)(1+(0.5)*)?
=1.60623 m.

fu@InaunTi ©)
Hr=—
2
037125

- 1.160623
=0231131 m.

NENT Manning formula(@Inaunsi (8)
Sfluid velocity = : 1050 : x(Hr)% x(Sr)%
Manning's coefficient
1000
0012
=2.219266 m/s

% (0.231131)% x(0.005)2
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(@naun1si (10)
flow rate =vA
=2.219266x0.37125
=0.823903 m’ /s
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0.005 LLﬁEﬂ’J’mﬁﬂ‘UaQﬁEﬁL%’i’]ﬁ’U 0.45 wns mdmmmﬁ?LLazﬁ'm‘ﬂmﬂwa'uaﬁ.‘f’]
Fin W A Aoiluintihdavasih
P AaAuMdursuden
Hr Aosrilvanans (Hydralicradius)

Sr 79 Slope ratio

mituimhdaveni@inaunsi 22)
A=yiz
= (0.45)%(0.5)
=0:010425 %)

wanueTdurauden@inaunisi (23)
1
P=2[y’(1+2°)]
1
= 2[(0.45)*(1+(0.5)*)]?
=1.00623 m.

AIUUENFNINTA (9))

010125
1.00623
=0.100623 m.
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9Nd@AT Manning formula(@naunsv (8)

1.000
fluid velocity = . x(Hr)% X (Sr)}é
Manning's coefficient
1,000
012

=1.27478 m/s

% (0.100623)7 x (0.005)">

(mnamﬁﬁ (10))
flow rate =vA
=1.27478%0.10125
=0.129071 m’ / s
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m3eAduUsEanEAMYIYIEluaNn1s Manning's formula

wiinuealan AU sEAMB AT
Aluminium 0.011
Asphalt 0.016
Brass 0.011
Brick wark 0.015
Canals 0.023
Cast Iron 0.013
Cement rubble 0.020
Clay sewer 0.013
Concrete 0.013
Copper 0.011
Corrugated metal pipe 0.025
Ditch 0.019
Glass 0.010
Gold 0.011
Iron 0.012
Lead 0.013
Neoprene 0.015
Polypropylene 0.014
Reinforced PVC 0.011
Rigid PVC 0.011
Rivers (good Cond.) 0.030
Silver 0.011
Stream 0.033
Tin ' 0.012
Wood 0.012

Adulszandauuzuszly Manning’s formula Saiidnunnanelusunsuliiladmundiany
< . v
anusaidannsanlamuAINABINIT (M http://www.engineeringtoolbox.com)






