DOL: 10.14456/mj-math.2018.2 L B

.
)

5F1SAURANERS MI-MATh 63(694) Jan—Apr, 2018 -
i

oo sananadiamaniuistszndne luwszusunguaud
= http://MathThai.Org MathThaiOrg@gmail.com

¢)

msﬂszqn@ﬂ%’ﬂﬁmm ﬁ@lﬂ%ﬂ’]iﬁ'\ﬂ'ﬂ&gdﬁﬂdizﬁﬂ

YDILRAD LW AINIINTZUANTINIA LD 1

Application of Mathematics for Determining the
Height of Water Level of Horizontal Cylinder Tank

AM30 ANNBUIY
Witsarut Kraychang

Faculty of Science, Chandrakasem Rajabhat University
Rachada Rd., Bangkok, 10900

Email: witsarut popmath@hotmail.com

unaaga
lu‘l_l"(lﬂ'ﬂNﬁLLﬁ@\‘]ﬂ']iﬁ']E‘]JLLUUYIV'JVL‘]JT?J{'Iﬂ'ﬁﬁ'ﬁz@ﬁ_l’lla\iL%ﬂ'lsluﬂvdﬂidﬂizﬂaﬂ
o - 4 a4 o , o o o A a
‘Y]’J"]\‘]@]'JEL%LL%’]%QWY]L%Ga'ﬁa\‘]"ﬂ’]ﬂﬂ’]f;lLY]”I.IE]GL%G’JVLﬂEI\‘]ﬂ\‘]LLix‘]@]% WWanIudIuiasvad
a ¥ a 6 A a tv o 6
VBILRRINDTYULN IﬂEII‘ITﬂiZ‘]J'J%ﬂ']?VI’Nﬂm@ﬁWa@i LRAINRLANYTINANURUNUD
i:‘ﬁ’haﬂ%mmuazs:é’ummgwawadmmﬁmﬁaluﬁwaamm I%ﬂ’liﬂl”lﬁll,‘ﬂ
POIRAILABZATINL TN U TN SULIULEILE
AR DITBIRAINIINTTUDNNIIAI LULUIUOY ANNFNNUTUUULTILEN
ABSTRACT
This article shows the general form of water level of a horizontal cylinder tank
remaining after conveying water to pressure tank by using a mathematical processes. The
solution shows the linear relationship between the volume and the height of water in the water

tank.

Keywords: Horizontal Cylinder Tank, Linear Relationship

NSENSACIAFANERS MJ-MATh 63(694) Jan-Apr, 2018 @


mailto:MathThaiOrg@gmail.com

.H =
>~

Y

1. N
atiaa1IaidauE Ay aINTUNIS
widmluswdeiaansa witaludynn
mu’“m’msmﬁﬁ’m“tg@iaﬂﬁﬁfl‘lﬂﬂszqﬂ@i‘ﬁu
dgn1asede dyniauduiusszning
USNaUaz Iz AUANNEIVBITBIARD
Ui lanriald Tumstromvasnas
MndINTINTzUanfinea luuwes U ass
nsssuiduauaaunitslunszuinnisnda
PagunIsaIniaainssuiaasnislile
qmmwmuﬁﬁmu@"ﬁ WINVBILNAIN
domlugadsussanlayldassauimnue
v liguainswlilduiesgin (e
LéuﬁuﬁmadmmLﬁuﬁ'&@?’agﬂﬁ1 @8INNY
tomuaanal V4 Tginiusian asina
yoginadludy 3v4 Fenduduladn
maamm‘ﬁ'gﬂmslmvl,ﬂﬂ'aﬁ'unm”uﬁw
USUNATVIVBINRAY V/4 NANTIRNIZAL
maamawaqﬁwzayjﬁi:ﬁu 304 wailu
gonunsaiasalunsd laauisnaiens

YAIAR L UIAI L6 TadaaaluinInan

09
09
h
04
09
B

Eﬂﬁ 1 MIBYNVBIRAINNDINTINTEL NN

mlunmiasllgitiusssudindsunas vi4

2R

o

o

N\ 04
| [ |
IH

Eﬂﬁ 2 MIMUNTBIRRINNDINTINTZLANNI

alunninanlddidiussdumalsunas via

LLam@ﬁgﬂﬁ 2 Mldnsanemnvednalann
f9vadnan lWasndussan lanunsaduim
iz@‘i‘ummgwawadmmﬁa%iggamnﬁuvlﬁ
Tasmsduiniugin 3elfuasgdaunos
Tumsuidymdansn
Tuunanuiiesianensduimmiszay
mmf,;mmawaama’;ﬁi’@mm:ﬁuﬂﬂﬁmaa
#Ausu Tasnsrudsunasiindaluds
PoIMaINNIe L uurI B uRaII NNt an
maammvl,ﬂgjﬁ'amaﬁu WALTNENIEUIUHER
msmﬁmnsmLﬁ‘alﬁ"l,éfqmmwmu

WIAIPUNTAUA

o &
2. NOBJUNARZ I
- X o4 e e
lun130 U1 NI TRINUNREIGALAE
Y3013V 0909 LINDWIAINFNNWTTZHIN
ﬂ%mmma:im‘“umwgwaaﬂuaamm'«aﬂ‘*ﬁ
o . - 4
wqwgwugmﬂnaumaqaalummwwm
d' (% Qs Aa o 6 &~ 6 o
WNEITRINUAITHIUSWUTVINIRTUL U
YAULAN LTEARTUIIARN AN AR

eVaT
" \

ﬂ'ﬁﬂiZQﬂ@ﬂfﬂ Hae amﬂumimmmgwaas:ﬁw LA mluﬁ"&



SR R,
(ST I Tp—
v
=

{ & 4 { o %
3UN 3 Wi Agniladeudionad y=g (x) uaz

y=2g,(x) W a<x<b

naEPuUN 1 1 Q As ﬁuﬁuamﬂ”\agﬂﬁ 3
A U v 1 dl o
mgﬂﬂmammwaummwmmuﬂim
WINTh y = g (x) WazvaUIIAUBTIIAUA LAY
WIngu y=g,(x) Wo a<x<b usIwui
Jewvinny

b 8>(x)

IldA: I I 1dydx
Q

a g(x)

3. ANNFIVDITLAUVDILNAIVDINI
NFINTTUBNTIING IR
guualAgInsInszuaniianeaalu
WWIkEU JUBINAILTILANDT V Qm_m?lﬁr
wiae ﬁogﬂﬁ 4 FiRuintaan A a1
wihe 1ughinaniad R wine uaza
81228909 A B
FINNTENLINVBILRAINNAI b I
LLiaﬂ”uLﬁaL°1T'1glins:mun'ﬁmﬁﬂ’mﬁulu
MInAavaINAaAMA iy v, anunar
wihg lagdl v, <V @Togﬂﬁ 5 Usunash
wig'ld v, anuaniniig aziliuenm

h
= o o o
3‘1_]“(] 4 DIVDILARINTINTEY anmwm’luumuau

. A a ¢ P S Y
811 A wie dUFues v ANLIANAUILNWNAUD

aaufluzienan 4 enaniiag Sadl R wibae

NILTIAL

307 5 nMatemzasmannaai e luuwIuau
Vi anueriwibag Buduiiines v gnuneriniag
ludanusau ldzauseanainnieaggan

N H Be

a A 6 '
ludsaunia v-v, gnunarniian

AMMNUYWIT1GH daININIIVI
poamadluds dazauvasinaiazaggiann
& A o = \ @
WwIUNNaRle (Muneie sazinny
H) aNansanwuininaa3l9anausedns
PYBIAAINTINTZUONAINIA LWL UINE Y G4
317 6
U

A a @

WasannuSunasuasvaanadlun

(V-n)=(h)(4)

NSENSACIAFERS MJ-MATh 63(694) Jan-Apr, 2018



N\

2R

A X 4 o o o A
JUN 6 AunnindavadiizednaInsinszueni
M3 IR UNTTAN R AUNBLAZIZTAUVB IR

& & .
NEINNY H %ug

»
>

2R~ ——

N\

f
R H

UM 7 Tawnlunrsmdinusvasgironanidu

&L d o o 2
Aunniae Jauns X=R+«QR2—(}’—R) s

2 2
R<x<2R UB x:R—,fR —(y—R), 0<x<R

&4 a v o v a o 6
Wu'ﬂ'ﬂu’]@](ﬂﬁ']ll'liﬂﬁ']vl,@]"ﬂ"lﬂﬂ’ﬁ%’]ﬂiwuﬁ

Vad

A=IldA
Q
A @ a a
LBINNFNNITINANLEAIAITUN 7 &

u
aaudna1d (R,R) 3@l R wiag

=

fa (x—RY +(y—R)* =R’

Jagusumainauldaglugy x lunauvas
gy y

Wl x=Rx\R?-(y-R)

y—R
< oA
WA
HR+4¢R y R

A:JIdA:I 1dxdy
Q 0 R—\JR*~(y-R)’
[ R+m
A= J.x
0 x=rR\JR*(y-R)

721/1&2 (y=R)*dy (1)

I%Lﬂﬂﬁﬂmimﬂ'iwuﬂ@ R IE T R ITIE]
WuWsnoueIinoid laglw
y—R= Rsin(@),

% =Rcos(6), dy=Rcos(6)do

wnuluaums (1) azle
H

A=2 [ R* - R?sin? (9)(Rcos(9))a’¢9

' o

=2 (R cos(ﬁ))(Rcos(H))dH

2 T o

=2 (R2 cos? (6’))(16’

H
= 2R? J cos? (0)do
0

=R2]I(cos(2e)+1)d9

ﬂﬁiﬂiZQﬂ@]ﬂLfﬂ Hae amﬂunwmmmqwaaszﬁw a3 L‘V\ﬂ'ﬂ%ﬁ’\‘]



2 =0

. y=H
_R? [0+ sm(2(9)]
y

= R*(0+sin(0) cos(&))‘ij )

A . -R 9
18991n 6’=arcs1n(yR ] 2l

_ R*—(y-R)
sin(H)z%, cos(0)=#
unwuenluauns (2) aele

y=H
A=R2[arcsin(y_Rﬂ
R
y=0
2 o
| (m 08
R R
y=0
_ 2
=R’ arcsin[H RJ +ﬂ
2
_ R —(H -R)
+R2[H Rj (H-R)
R R

V-V o
N A= L agla
V-V, - 2
—1L = R?arcsin H-R +7[R

h R 2
_ JRZ— H-R)
+R2[H RJ ( ) 3)
R R

IMNJFINIT (3) E‘T']&niﬂ‘ﬁ']ﬂ:ﬂ&liﬁ\‘] H ﬁa%ﬂ%
v o ¢ a
EﬂLLUUﬂ’JqﬁJNNWuﬁTQU VI’H I@]EW]

v  fa  U3NNa328909289LAad

v, fo 5310 31897891Wa N 8NN
D9V09Aa0 W EIDINTIAU

R A sadvesrnauidumindeuaans
YBILARD

h AR ANNENIVBY ”aﬁ'agﬂu
LI LB

H @B mmgaﬂuaaizﬁumaqma'sﬁmﬁa

BAINEEN LI IUTIA%

4. erad1waIlyn
f9209MaInsInszuaniangaalu
LWIBEWAANNENIVRIN b 1 TW 5 1NaT
Laz %’ﬂﬁ‘uaaffuﬁﬁﬁw‘f@ﬁﬂugmanaw R
il 0.75 was a2 ldiufinindauestsnes

LARD

A=7R% = 7r(0.75)2 =1.7671 a19LuaT
wazazlduSunasa aoﬁ‘waammﬁ'msq
PoaraLiNaILosuL
V= Ah=(1.7671)(5)
=8.8355 wagnuen

lun193aInTIn AN VBIRAINNDI
maamm'lﬂﬂ'aﬁ'amm”uuﬁ’;Lﬁwajﬂﬁ:mumi
Nﬁ@lLﬁﬂﬁvl,éfwaNam‘ﬁ'ﬁqmmwmuﬁlgﬂ
fmue sududesarasevleinvaimain
L°1T'1gjﬁ‘al,lfmé’ugnﬁaamuﬁﬁmuﬂ GRERRLE
Vl@i”mnﬁm:ﬁummgw psvoana ludaf
M9 b uuwInan I1USuasvednal 1.5
AnUNATLIAT maammmnzaggamnvﬁu

winlae

DI NVYAILRNITAULIN 1.5 QﬂﬂJ’]ﬂﬁ:LﬁJ@li
maammluﬁ’waamma:mﬁa

8.8355-1.5 ="7.3355 anunaniiuas
LL‘Y]‘I«W]"I@GI%&MH']? (3) Lﬁ‘ammmgwaa
raUTaInaT ALl

8.8355—1.5:(0'75)2 7 aresin H—0.75j
5 2 0.75

H- 0.75} {075 —(H -0.75)

+(0.75)°
0.75 0.75

MSASALRAENS MI-MATh 63(694) Jan-Apr, 2018 @



ﬂ”@ﬁfummqwaﬁzﬁumawadmmayj’ga

NN H = 1.1606 1405

DENYIBRITAURDI 1.5 Qﬂ‘].l’]ﬂﬁl&lﬂi

YBIARI D IVDIARILL AR
8.8355-3.0 = 5.8355 g}ﬂmﬂr‘ﬂ,um
' A
uwnueasluaNns (3) 1Nen1ANgIzed

TLAUVBIARTD A6

8.8355-3.0 _ (0.75)? £+arcsin(H —0.75}
5 2 0.75

H ~0.75 075" —(H ~0.75)
0.75 0.75
@”@ﬁumwgwaoi:ﬁw 89789118 F4

+(0.75)2 [

NN H = 0.9411 LuaT

018NYaIINAITAVRIAN 1.5 Qﬂ‘u’]ﬂfﬁ&l(ﬂi

YAIARD MADIVDILNAIILLNAAD
8.8355 — 4.5 =4.3355 gﬂmﬂﬁmm
unudrasluaunis (3) tewIANNgIved

TLAUVBIART A e

8.8355-4.5 =(0.75)* 7+ arcsin H=075
5 2 0.75

0.75 0.75
@T@ﬁummgwaai:é’wawmmmagqa

075 (H - 0.75) J0.75" —(H ~0.75)"

NN H = 0.7390 LaaT

018N Ya9INaITOUF 1.5 fﬂﬂﬂﬁﬂﬁrl,ll@]'i

maummluﬁ’waamm%:mﬁa
8.8355-6.0 = 2.8355 gnmﬂn‘mm

unuAasluauns (3) L‘ﬁammm%w 84

JLAUVBIARTD A e

8.8355-6.0 _ (0.75)° §+arcsin(H —0.75)
5 2 0.75

@”aﬁfumwgwaasm”w 89789LWAIDEFY

N H = 0.5361 1403

UL NVaILNaITauHI 1.5 gﬂmﬂﬁ(mm

2091Aa7 MBI IVBINRIALIRR D
8.8355-7.5=1.3355 ANUIAMLAUAT UNUFN
AuENMI (3) Lﬁamquwaﬁ:ﬁu
2a9nad 3w le

8.8355-7.5 =(0.75)* Z 4 arcsin H=075
5 2 0.75

H -0.75\yJ0.75° —(H —0.75)
0.75 0.75
@Taﬁfumwgw 2432ALVBIY GAIVERBELR!

+(0.75) (

INN® H =0.3128 13a35
ARINNMSINUNVDILARD 5 9L 32
1.3355 an-

4 = ' '
VIANLN AT ‘INVLSJ RINNIDDULNVBDI LV\ER']VL‘IJ

VAROVDILRAD PO IVBILARY
HININIIAW bADNLIABINNABINITANLLUDI
WARIATIRT 1.5 gnmﬂﬁmm FNTOFINI
A o A A [
RNANUBNITAUVDIRAITAR D LD bunT
AUV rar U gIndnssansauss 1.5
& [ A
anuAflueY a931N 8

@ ﬂ’]‘iﬂizﬁm@ﬂ’ﬁ/ﬂ UuaF a@lﬂumimmmgwaas:ﬁm 23 Lﬁﬂ’ﬂuﬁ’\‘l



1.1606 m.
/ \ 0.9411m.
{ ° ‘ 0.7390 m.
\ /0.5361m.
0.3128m.

3U7 8 mnavasszauzaana lutINMieINMITBINTBInaY lUHIdIUTIAUN g 1.5 gnunemiuas

151N 1 LEAINNUFNARTTLRINUTINOTV8920 91987 ﬁgﬂﬁw o 1 90909 UALTTAUY 29V BIARIN

maalun
ﬂ%mmﬁgﬂdwm @nuneiuas) im”u"uaammﬁgamnﬁfumam”waammﬁ’m
aluuwineu (1uas)

0.5 1.3411
1.0 1.2442

| 1.5 1.1606 |
2.0 1.0837
2.5 10111

| 3.0 0.9411 |
3.5 0.8729
4.0 0.8057
4.5 0.7390
5.0 0.6722
5.5 0.6048
6.0 0.5361
6.5 0.4654
7.0 0.3915
7.5 0.3128

MSASALRAENS MI-MATh 63(694) Jan-Apr, 2018 @



5. namazluglrasanadunwsIBEw
TusadafiazianansUseun mualaas i
ayﬂugﬂmmé’uw”uﬁizmwﬂ%mmuaz
ANUFITaIIZAUTEIRAI lUTINTINITLAN
fnsealuuminon e glutuuy
H=HV) anndayanmaiisiniadnaily
LAazIOU NINTBANUFNRUINL LB
undsunnazlaa U NN BIULULE
L& Gﬁammsnmaumiﬁmu@:é’ué’uﬁi@ﬂ
oAt Uz AN NFU N WS LU U
aumsnmamﬁm?ﬁﬁwé’aaaaﬁfaﬂﬁq@ [3]
guNdld x unudSunasfidiomnuss y
UWNWITAUANNFIVBITBIRAI UGS 813170
Lﬂﬁulugﬂauﬂ'lil,‘ﬁal,a”u"l@i”@”af‘:

y=ay+ax W ay,a tDuA1aIN

WIANAIN g5, IMANVFUNUD
15

15
Zyl' = aON"'alei 4)
i-1

i=1

15 15 15
e Z)’ixi = aOin +a12xi2 5)
i=1 i=1 i=l1

15 15
wld D x5 =60,) v =12.1822,
i=1 i=1
15

15
D i =38.7932 uaz Y 7 =310
i=1

i=1
12.1822 = ay(15)+a, (60)  (6)
uaz  38.7932=ay(60)+a;(310)  (7)
a2le ay =1.3799 unz a; =—0.1419

AIUU

1.6

1.4

1.2 ~
1 —~

s (wm9)

0.8
0.6
0.4
0.2

0

AUAIMNGITDITRIUNAT

F A

05 1 15 2 25 3 35 4 45 5 55 6 65 7

Bumsignanem (gnuiafiuns)

7.5

;jﬂﬁ 9 fmwLﬁu@;é"u@ﬁ"umaammﬁuw“‘uﬁszmwﬂ‘%mml,l,a:s:ﬁ‘ummgwaa‘uaammluﬁa

ﬂ’]‘iﬂiti‘!ﬂ@ﬂ“ﬁ/ﬂ Uuae amﬂumimmmgwaas:ﬁm 23 L‘ﬁﬂ’ﬂuﬁ’\‘l



AN 2 NTWURAIAN x;, ¥y, X;y; AT X7

Xi Yi Xi Vi x;
0.5000 1.3411 0.6706 0.25000
1.0000 1.2442 1.2442 1.0000
1.5000 1.1606 1.7409 2.2500
2.0000 1.0837 2.1674 4.0000
2.5000 1.0111 2.5278 6.2500
3.0000 0.9411 2.8233 9.0000
3.5000 0.8729 3.0552 12.2500
4.0000 0.8057 3.2228 16.0000
4.5000 0.7390 3.3255 20.2500
5.0000 0.6722 3.3610 25.0000
5.5000 0.6048 3.3264 30.2500
6.0000 0.5361 3.2166 36.0000
6.5000 0.4654 3.0251 42.2500
7.0000 0.3915 2.7405 49.0000
7.5000 0.3128 2.3460 56.2500

Wz FUMIANUAIRLELE AU
y=1.3799—0.1419x (8)
unaiaasd a%ﬂugmmu‘ﬁ' WUANUFTNAUT
L"EaLﬁmzijﬂ%mmﬁgﬂdmm LaZIZaU
AMUFITBIVBIRAI LU
ﬁ’mnﬁmsnzﬁtﬁammaauqmmwm 84

LHWRUNT [3]

15
20
yzizwzo_mm
N 15
15
azlet D (3i-5) =14122
i=1
15

usz > (y;-ag—a;)’ =0.0020
i=1

lunﬂi@ﬂizﬁﬂﬁmwmadammi azla

% a Qg % > )
SNUITLANTARAUNUT bUNITNANTIN

o a a v o ¢
LR %Zqﬂﬁwﬂﬁzﬁﬂﬁﬁ%ﬁwwuﬁ

. f1.4122—0.0020 ~0.9993
1.4122

Py ' o a & o @ A
LHhaJIIINAN auﬂ‘szaﬂﬁaﬁauwuﬁfuﬂﬁ

W INE 1 WEAIINANNRNNWTLTILEU

NSENSACIAFAERS MJ-MATh 63(694) Jan-Apr, 2018 @



4 . 2 2
AT 3 AuEaA x; , v, (1Y) wee (v —ap—ax;)

X Vi (»: —y)z (v, —aO—alxi)z
0.5000 1.3411 0.2798 0.00103
1.0000 1.2442 0.1867 0.00004
1.5000 1.1606 0.1214 0.00004
2.0000 1.0837 0.0738 0.00015
2.5000 1.0111 0.0396 0.00019
3.0000 0.9411 0.0166 0.00017
3.5000 0.8729 0.0037 0.00011
4.0000 0.8057 0.0004 0.00004
4.5000 0.7390 0.0053 0.00000
5.0000 0.6722 0.0196 0.00000
5.5000 0.6048 0.0430 0.00003
6.0000 0.5361 0.0762 0.00006
6.5000 0.4654 0.1202 0.00006
7.0000 0.3915 0.1769 0.00002
7.5000 0.3128 0.2493 0.00001

y=1.3799-0.1419x 1iluaunaunug
AUALNAAINNANMNFNNUTVRIUTIATUA

im”ummgw AIVDIARIIUDI UAD

H=1.3799-0.1419V

6. unag
MIMIEIUFITaITaNnIIlUNTINT-
vanfinsluuwinawmdansudiines du
m3dszgndluaunediuiainssy 14
FosriaraImMIiIveanaImIInIzLani
Tigansnrsdaluuwasld 5eldamann
mledlapisAugrunisadiaenaasluun-
anwilldiananisuidymidindnilas

B%U’]EJﬂ’J']SJE‘%‘NWW%E"IJ?N‘L]%&J’W]ﬂmzﬂ’)’]&l%d

PYITTAUVIARI LUDINTINTZUBNNINIA

Tuuuwinan Iugﬂm DINMNRNNUTLTILFU

LON&E1319D9

[1]

(2]

Lay, Schneider, Asmar Goldstein,
Calculus and Its Applications, 13th ed

2007.
a e AF 1 {
ﬂ%i.ql@li WINATYUNSTUANG LB,

AMAANFEASIIRTUIAINTINUARL
SnEnenEay Lay 3, RUWAIT 1, 2541,
mMyaw fitste, MadanziiFien

L8, AMEANEIMEAT soLwinalula-
IwszaaundninamnuiIanansal,

NINWUAIUAT, RUWATIN 2, 2554,

ﬂ’]iﬂitQﬂ@ﬂfﬂtﬁ@ﬂ’]ﬁ@lﬂ%ﬂ’]iﬁ’]ﬂ?ﬂ&lgzd"ﬂ 2932AUVDILHAAIIUDT



	Blank Page



