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Sine and Cosine Functions on Human Breath
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ABSTRACT

This article aims to show the important roles of sine and cosine functions on simulation
of the airflow in human breath. The important roles are shown by a mathematical modelling
construction and a method of analytical solution. The effective of the constructed mathematical
modelling and the obtained solution is investigated by the comparison with the fact of human
airflow and the results obtained by an efficient numerical method.
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lduuuhassadamansiliosursnslnavesenmalumadumelauds mnfinideuilazesiniin
airennafisunidla q Alildvevlundazanzinariianduedials dufasdesmnanasves
amufivasmsivavesenmatiuies wasilasldnaaaniildannisaauuuiaeuuuiliiedesty

Handuled sresungivimdmesilanduiliivalu

ASVINALRAYYDINT AV IINANALABIDITIA LAY

E% v
v o o

ndgmardunsunisinaveseinialuniaiumela ATuAuisiuRuILazian  (transient
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Jesen Ingdslludieduududssuvaunisiomnadnivesnisivafigase fie Ausy U waz v uay

AUAY P



834 KKU Science Journal Volume 40 Number 3 Review

U 3 Tnwmignuusesnidulaswniig (mesh) gow 9

naianefldtuduinugadenaragluguuuuresiian AunatuazgminaUssanmadn
#efiu (interpolate) touanswuinuazfianisnisinaveserniafinasine q dlufiilivsunsudiiagy
COMSOL Multiphysics® 3.5a f¥aauaiunsalunisuszanamitazdiauanaluguhuuveaununIn
anAs (arrow plot) ague

SUT 4 (n-A) wansiimnamslvauuuuunmgnasvesendlumaiumela Wenawiuly 1.4
2.05 wag 2.5 il vesusazseunsela wuin & nasafudnIE e ATy 9zl
vnauaziiemeiatudae feiluutarsusin anudasivunalafignusnauuiwnunaiswe iy
melaudanmnnawudadiu uasiirnfosunnauduguiindomadumels uasnuinluriaediuni
usnnslvavesermmziifievnanislvaannaeusnidigviemadiumela aenadasiuanuaiafenty

nsmelavesuywdtiues

a =

(n) 1.4 39 (%) 2.055 AU (M) 2.5 U9

JUN 4 uansiianienisivarese1niakuuukunmgnes @row plot) Tumadumela s 1aanse o Tu

$1950Uv89N15Mele



UNAIY MANTINYIEENS 1. U7 40 avun 3 835

M nMamaessieIBilneutuiudeodtuneuiinisuariosendaoufiunes
AszavBamuazidealdinegs 19azhiauoismanaeasdnisvidaz Soniinsmmase 5id
At Sevhuaglfifuoynmuesileidulaiegnauiiais mnaundgiuii mslavesenialumiadu
melafiswihnsinunifunisivauuusudeu assusdliiulddandunsivauuusudsudsii
nslvauuuiardanududugusfndaienasarmnineddnuurnafuduilidumslua fodiun
sovvinanriuasinnuiigeganuLinanseio wandldfigui 5 uaranusavesnisivail i

Pefivgasaesuelatuguresilaiduleivessragvinannuildle

JUN 5 dnwazresnisivauvususudmivvedvaiiinnunilaasiidogumgiia

NMIIINNTANINITEIIUNTaNUN dwsuunadeulvaunisiudies-alandnaiunsaniug

LRAUTIATIEIALS 19U NS atulraHILY IR UL WNFRAST (Tsangaris and Vlachakis, 2003) #3©

o S &

wivnunsaintdlenisivaniutenses ntndaasi Adanunete1ulun1smAinauvesaunIsiuLIes-

o

aland TugvuuuiBadmsemguiu uafidesardonisuias 1¥u n15ulas Hodograph-Legendre
(Mohyuddin et al,, 2008) AstiuludiusieanilisaziaueTsmanaaglusuuuudadinseidmsu
Uavnnisiuavesenialuniaiumela (Supachara and Jutharat, 2012) wagisagladlviviiugenula

Wi Hendulsduagialodtuiindionmseaumelavewuywdisunnlaegisls
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dy

\esnnislualufdiinainnisiasunuasresnnuiuluunnisnin (oscillating pressure gradient)

Tnefdnsin1sldsuniatnnudu wistfsudunisiuasunlasvessseanukuiuaudvuin iyt udy

p o a0 P 4 P
—sin(wt) UUAD P — —sin(wt) Wag v = By &

= AB waunagAveINsiUABuLUAIAIAY
a oz a P a

. = = 2 = a a
(pressure gradient) Lo @ Ao AIUIIMULUILAUUDUY LAY w = % Ao AIUALTIY (angular

frequency)
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AU MatiupSInUwIYeRl Jegnanuiin egluguuuunes

u(y,t) = u, sin(wt) + u, cos(wt)
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2 2 2
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Y Y
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NAUNTISN (18) NaLRasLalAsIEviaennaasnutaulvaveuluaunisy (19) aunsamvun
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@
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]
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o’y A sin(kry) = —7° > Bk sin(k7y)

kozol ook:1 . (21)
—a* ¥ B sin(kng) = =% C, sin(kny) — 7 X Ak’ sin(k7y)
k=1 h=1 =1
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Q’A, = —m’Bk*, o’B, =C, + 1Ak, k=123,.. (22)
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A, = m Ck’ B, = m Ck7 ]{7 = 1,2,3,... (23)
Tnefendussand O, dunalldsil
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Yy a
w s P - o o A 5 oW
v=-"— %1 — fo LaunanUeINTURIULUAINIINAY LD @ AUEININLUIAG LAY w = a Ao
P a
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Y

ADTYY (@ngular frequency) YhueudeafusifauuAin anusInuwwInel Jsegluguiuures
v(z,t) = v, sin(wt) + v, cos(wt) (26)
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We b fe AU

NN (26) Meuiussudvaeniivy T awld

. T . v w
IT=—, 0=—5pa uay a:b\/: (27)
b Pb v
WNUBY UATINANNITT (26) meyiudidioy ¢ azld
0v :
5 = W cos(wt) — wu, sin(wt) (28)
O%v d*v d*v
= ~sin(wt) + ——- cos(wt (29)
oz do’ (1) dr’ ()

Waunsh (28) wazaunsn (29) luunuluaunisy (25) agle

2 2
. P . dv. . dv
wv, cos(wt) — wv, sin(wt) = ~—sin(wt) + I > sin(wi) + — cos(wt) (30)
pa Pl dx dx
ymsiieudulseavisayly
d*v P d*v
wu, = r 1 ouay —Wu, = — I ; (31)
p|dx pa pldz
et
d*v Pb? d*v
v, = b? o| ua —a’v = b : (32)
dx ua dx
% v a v
AALNITVIIADIANNT Y " Al
a ,|dv pa o |d*
042vg = /”L—Qb2 —| uaz —a2176 =14 —262 —2‘9 (33)
‘ Pb dz Pb dx
~ d2/U 2 d2/U ~ ,U = 1% (=S v ¢
Wosn — =0b 5| war U = —— pa Faldszuvannisisadileandliilueniug
z dx Pb
Tuniledin
4 _ d’v
5, = dN; , =o'y, =1+ dN; (34)
T T

ReoulvAveudmiu 7,

war U, Jueulumsliaulva dl
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5.,000=0, 5.(0)=0, 5,1)=0 ua 7,(1)=0 (35)

NaUN1SH (34) naLeasdalinssinaenadesiuleuluaiveuluaunisy (35) anusarivun
lamensimsigieunsuyiiesves U, way U, dwmsu T awlu U, U, way 1 arwnsaunulaly

JULUUDININTEAgOUNTUYLTES

v = 5 A sin(mni) (36)
s T 2 P
v = 5 B sin(mnZ) (37)
i m=1
1=3 C,, sin(mnrz) (38)
m=1

INAUNTN (36) Wazaunsit (37) meynusdudvdeniioy T wdwnuaastuszuvaunisi (34) agle

2 & . ~\ 2 & 2 . ~
a” Y A sin(mnZ) = —7" Y. B m” sin(mnz)
m=1 " m=1 " (39)
9 X . ~ &9 . ~ 9 X 2 . ~
—a” Y B sin(mmz)= > C sin(mmi)—7" > A m”sin(mnZ)
m=1 ) m=1 ) m=1

nsiisuduuseansacle
2 2 2 2 2 2

a'A =-nm1Bm°, a'B =-C +7mAm*, m=123,. (40)

U 5 v a a = o a Q‘ e‘{

sty sneglesyuvaunisiondn Salunaeasvesdulssdns A way B dsll

2 2
™m —a
| e B ==Y o m=123. @
A, ot +tmt) " !

Tneddudsgdvs C), awnldaindsil

1
[ sin(mnz)dz 9

c =-0 = 2 (1-(-1D"), m=123,.. 42)
[ sin®*(mm)di mn

0
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