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y = r without &” & € You can find more extensive treatments of mass transport in the literature; A good source is the book by Bird, Stewart and Lightfoot [4]. 3 Full file at extension 1 of problem 2.2 (see also problem 2.7): The Irrotationality Condition to Planar Bidimensional the flows in a Cartesian coordinate system (x, y) are: a ¢ € T & € Tension rates
follow the development given in section 2.7. In the part (b) of this problem it is to transform the form (x, y, z) of the navier-brakes equations to cyloved polar coordinates (r, a8~ a €, z) so that the changes in any property in They are zero. HOUCHTON SOLUTION MANUAL bility Aerodynamics for students of Engineering Sixth Edition E.L. HOUGTON
P.W. Carpenter S.H. Collicott D T Valentme Amsterdam ag a —ad¢ Boston ¢ San D1ego San Franmsco Elsev1er Full Archive Print at Full file manual at ---- 6th- edltlon houghton Solutlons Manual Solutlons Manual for Aerodynamlcs for Engmeermg Students Slxth Ed1t10n ISBN: 978-0-08-096632-8 (Pbk.) TL570. H64 2012 629.1324a ¢ 4 € a € C copyright

= 2y ¢AAAy Hence, ¢AAAr = cos AA, ¢AAAX ¢AAAr = sin AA ¢AAAy Thus, 1 ¢AAA cos2 AA sin AA ¢AAAAA =¢AAA =¢AAA , ¢AAAx rsin AAr ¢AAAAA 1 ¢AAA sin2 AA cos AA = ¢AAAy rcos AAr Applying these formulas, we get ¢AAAux ¢AAA (u cos AA ¢AAA v sin AA) sin AA ¢AAA (u cos AA ¢AAA v sin AA) = cos AA ¢AAA ¢AAAx ¢AAAr r ¢AAAAA

¢AAAuy ¢AAA (u sm AA + v cos AA) cos AA ¢AAA (u sin AA + v cos AA) = sin AA + - ¢AAAy ¢AAAr r ¢AAAAA Adding these equations and equating them to zero, we get the result sought Let the components of the velocity in (x, y) be given by u = (ux, uy ) and the components in (r, AA) byu = (u v) Let us label the 51des of the control volume R, L, T B
we see that the continuity equation 1s automatlcally satisfied. These are the components of Euler¢AAAs equatlon for axisymmetric flow. Assume that the transport of the contaminant matter is by convection and diffusion. L. SOLUTIONS MANUAL Houghton ¢AAA FM-9780080966328 ¢AAA 2012/1/17 ¢AAA 22:00 ¢AAA Page iii ¢AAA #3 Aerodynam1cs
for Engineering Students Sixth Edition E.L. Houghton P.W. Carpenter S.H. Collicott D.T. Valentine AMSTERDAM ¢AA¢A BOSTON ¢AA¢A HEIDELBERG ¢AA¢A LONDON NEW YORK ¢AA¢A OXFORD ¢AA¢A PARIS ¢AA¢A SAN DIEGO SAN FRANCISCO ¢AA¢A SINGAPORE ¢AA¢A SYDNEY ¢AA¢A TOKYO Butterworth-Heinemann is an imprint of
Elsevier Full file at Full file at Manual 1 Solution is the key to the need for the supposition that the contaminant is diluted. PROBLEM 2.9: The key to this solution is to begin, as indicated in the declaration of the problem, with the formulas for the two compnetets of the navier-brakes equations in cylovenic coordinates given in problem 2.5. You must
replace the formula from Vtov=a¢ éta€ ™ az/a®af 2. The two coordinate systems are related to the following fesles: x = r cos &~ a € The procedure based on control-volume analysis is applied to derive continuity and impulse equations. The equation is & ¢ € T 000 2! Part (b) asks about the need to assume a diluted contaminant suspension. The
core in which acts is 2&™ 4,—~ rdr £ 4 € L. Collicott and Daniel T. This test copy is owned by the copyright of the editor and is confidential until the formal publication. In addition, the diffuse coefficient can be a function of the thermodynamic state. This is not the case of Euler's movement equation; See Exercise 2.4. Replacing the expressions for mass
flow through each part of the control surface and reorganizing the terms, we obtain the equation given above. Valentine Solutions Chapter 2 Complete file at full file at . Students-Students -6th-Edition-HOUGTON-SOLUTIONS-MANUAL 1 SOLUTIONS FOR CAPALE 2 PROBLEM PROBLEMS 2.1: In this problem we are interested a € <a € cylovenic
coordinate system (r, &~ & €, z), where all flow variables are independent of the angular coordinate, &~ & €. A first YAAA"A A A SOC R + A A NIS = AAA" night yby from A ¢ XaAAAA night s ANISREWAANISR = YDNA + A SOC R = X MORF Y4,A"A "A ¢ + = AAAA" night f my ,A"A ¢ X4AAAA night ¢ rrrr A AAA ¢ faa"A ¢ R "A ¢ Fier . -nothguoh-
nitide-ht6-stneduts-gnireenigne-rof-scimanydorea/ue.vinuknabtset //: splth ta elif lluf launam-snitulos-nothguoh-nitide-ht6-stneduts-nt. Ta Elif AA A SOCV + AANISU = YU, AAANISVA"A ¢ t A SOC U = Xu Taht eton. A"A ¢ A Az SOC = fad"a A A A just nis f my ¢ f my ¢ taht eton osla .tnenopmoc yticolev ralugna on si ereht taht si demussa osla. L
AA rd 2rAA2 nat = Td si )aera tinu rep ecrof( sserts siht htiw detaicossa euqrot eht ,suhT .nevig si emulov lortnoc eht sdnuorrus yletelpmoc taht ecafrus lortnoc eht fo ecaf hcae hguorht wolf fo etar ssam eht 1.2 melborP fo noitulos eht ni oslA .1.2 melborP fo noitulos eht ni nevig sa emas eht si melborp siht ni emulov lortnoc eht taht emussa su eL
.ecrof ydob evitavresnoc a ot detcejbus wolf nevird-erusserp dicsivni na rof noitauge mutnemom eht fo stnenopmoc eht ni Detseretni era ew melborp siht ni: 4.2 melborp 2 y4,4"A ¢ 2x4A"A ¢ yAAAAAA night ¢ XAAAAA another AAAAAA <+ D =V+ U+ C2448"°A ¢ C2aAA"A ¢ CAA™A ¢ CAA"A ¢ CAAA ¢!: Swollof Sa Deretla Si Evoba esir yllarutan ot
retaw toh ro ria toh esuac ot tneiciffus era diulf a ni segnahc erutarepmet nehw sa yaw suogolana na ni diulf eht fo noitom ht retla ot sa yaw a hcus ni degnahc eb dluoc tnanimatnoc eht gniniatnoc diulf eht fo ytisned eht neht ,esac eht ton si siht ﬂ -erusserp si emulov lortnoc eht fo ecafrus eht no gn1tca ecrof ecafrus ylno eht taht emussa osla su teL
.alumrof eht ni D fo sevitavired eht peek ot si siht Fromr2 =x2 +y22ra”,r = 2x,4a",x2Ra",r = 2y a”, and therefore, 8",r =cosit, x ™ xa",R = Withoutityy,a",it14a" '‘cos2itwithouttt+=4a"=4a"’, ™ xrwithoutitrit1a™ SIN2iitii===4a",YrcositR Applying these fesles, we get 4",UX (or cosia” 'v without i 1) withoutit (orcosita™
v withoutit) =cosita”’a”xxrrit) (uwithoutit + vcosit)cosit (uwithoutt + vcosit)x ™ uy zero a) show that the equation Continuity is given by Sou Ua",W + + = 04",R R x ™ Z Solution: Consider an annular control volume with square cross -sectional equal to DRDZ centered on (R, Z). This must take into account the fact that the uses
perpendicular to R are equal to 2i € r. The first set is to interpret or as the radial component of speed, and, therefore, x and radial coordination, and interpret V as the speed z (W) and, therefore, and as the axial coordination . Valentine's chapter 2 solutions to many if the final problem of the chain. The flow through each of the surfaces is ™ w dz m
Afi€ =iw+a",Z2 x ™ wdzm iféLifizwa” '2Z2 X ™M udrmift=iu+a"r2x ™udrmnsa” "™ r22i€rdr2i€r+ 2 Dr 2 rzi € € The conservation of the mass principle means That the net flow of mass out of the control volume is zero, that is, ma2 r-m -a. it's constant. The power is equal to 2i € nt = t i %o0. Problem 2.6: Euler equations for two -
dimensional flows can be transformed from (x, y) to (r, 1 1) applying the phramulas given in the solution for problem 2.2. Of course, the components of body force must be converted from (GX, Gy) A (GR, Gi 1) by similar formulas for UR and Ui t given in the solution of problem 2.2. Problem 2.7: care is required to draw the Particle and how it moves (as
suggested on the track). This does not mean that there is no tension rate in the direction of &~ 4 €. The best treatment of transformation relationships as applied to vectors and tensioners occurs in an apartment in Bird, Stewart and Lightfoot [4]. An incompressible flow preserves the volume and, therefore, this result is independent of whether the flow
is stable or not. The increase rate in C in an infinitesimal control volume such as drawn in Fig. Since the differentiation of the K unitary vector, which is in the Z direction, is zero, the formula forthe aqééttaa4€A-4-4-4€F =4 ¢ € T &4 € 2 Rmino in the last equation given in the declaration of the problem. First, we assume that the flow field did
notchange. A¢é1a€aA¢cé6tA€5a6T1A€®A, a¢61A€ ™ +r4¢étuzsection 3.2.2): The second derivative transformation equations are the following: 2 Sin2 4®4, A ¢ étheraza, + + +? Eta€ S2fa¢cétae ™ ra¢ 86t4€Sa®obculod¢céta€SracétacSaacsSMel2cos2a®a, a¢étherra¢éta€sSrr2acétacSa®a2ragét
a€S2fla¢étacfacéetac™racétacsSa® aeéta€. Problem 2.5: Section 2.7 provides the solution procedure. This is the key concept that leads to the statement in the declaration of the problem that the pollutant is diluted. The main additions that must be included are that way through the control surface perpendicular to the direction r
increases with r and is equal to 2a™ 4,— rda” & € in the angular direction. In fact, for an 4® and a® ‘Z solution for R1
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