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area(pared) = 87R® — 47R® = 47 R®

una aplicacién
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z

construccién de un restaurante - parte 2

x24 y2ez=4R2

rentable

- Restaurant

@ para que el restaurant seg

y
Side view
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z

construccién de un restaurante - parte 2

x24 y2ez=4R2

rentable

- Restaurant

@ para que el restaurant seg
°

y
Side view

R4
vol(restaurant) > LA
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z

construccién de un restaurante - parte 2

x24 y2ez=4R2

rentable

- Restaurant

@ para que el restaurant seg
°

4
TR
vol(restaurant) > N
Side view @ ; cuales R cumplen este
requisito?

una aplicacién
000e0000000C




flujo de un campo
000000000000

parte 2

ejemplos
000000000

una aplicacién
0000e000000C

construccion de un restaurante - parte 2

busqueda de volumen rentable

@ vol(restaurant)=vol(cilindro) - vol(debajo de la montafa)
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construccion de un restaurante - parte 2

busqueda de volumen rentable

@ vol(restaurant)=vol(cilindro) - vol(debajo de la montafa)
°

vol(< mont) = / / 4R? — x? — y?dxdy
D
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construccion de un restaurante - parte 2

busqueda de volumen rentable

@ vol(restaurant)=vol(cilindro) - vol(debajo de la montafa)
°

vol(< mont) = // 4R? — x2 — y2dxdy
D

@ donde D circulo centrado en (0, R, 0) de radio R
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busqueda de volumen rentable

@ usamos coordenadas polares

{ X = rcosé

y=R+rsind
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busqueda de volumen rentable

@ usamos coordenadas polares

{ X = rcosé

ax.y) _
y=R+rsind

ar.o) "
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2r rR
vol(< mont) = / / (8R? — 2Rrsind — r?)rdrdd
o Jo
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o Jo
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2r rR
vol(< mont) = / / (8R? — 2Rrsind — r?)rdrdd
o Jo

LB

4 0
— §7TR4

r41F
R2r? — él-?r3 sinf — —
5

do
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busqueda de volumen rentable

@ vol(restaurant)=vol(cilindro) - vol(< mont)
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busqueda de volumen rentable
@ vol(restaurant)=vol(cilindro) - vol(< mont)
o

vol(restaurant) = 47R* — gﬂ'R4
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busqueda de volumen rentable

@ vol(restaurant)=vol(cilindro) - vol(< mont)
°

4
gm“ _ 3R

2

vol(restaurant) = 47R* —
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@ vol(restaurant)=vol(cilindro) - vol(< mont)
°

4
vol(restaurant) = 47 R* — gﬂ'R4 _ 3R

>
5 =
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construccion de un restaurante - parte 2

busqueda de volumen rentable

@ vol(restaurant)=vol(cilindro) - vol(< mont)
°

5 _, 3rR*_nR*
— — >
27TR 5 2

@ = es rentable para todos los R

vol(restaurant) = 47R* —

2
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refrigeracion

@ temperatura alrededor del restaurante

T(x,y,2) =3x?+(y — R)?>+ 1622
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@ temperatura alrededor del restaurante

T(x,y,2) =3x?+(y — R)?>+ 1622
@ campo de temperaturas:

X =—-KkVT
donde k > 0 depende del grado de aislamiento que se va
a utilizar
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00000000 e00C

construccion de un restaurante - parte 3

refrigeracion

@ temperatura alrededor del restaurante

T(x,y,2) =3x?+(y — R)?>+ 1622
@ campo de temperaturas:

X =—-KkVT
donde k > 0 depende del grado de aislamiento que se va
a utilizar

@ ; cual es el flujo de calor a través de toda la superficie del
restaurant?
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@ campo de temperaturas:

X =—k(6x,2(y — R),322)

una aplicacién
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refrigeracion

@ campo de temperaturas:

X =—k(6x,2(y — R),322)
@ flujo de calor:

con normal exterior

//dez/ de+/ de+/ XdS
S 31 Sz 83
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@ S; techo

@ &(r,0) = (rcosd,R+rsinf,4R") con r € [0,4R?],
0 € [0,27]
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@ S; techo

@ &(r,0) = (rcosd,R+rsinf,4R") con r € [0,4R?],
0 € [0,27]
°

i J k
O, Nby=| cosd sind 0
—rsinf rcosf 0
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refrigeracion - techo

@ S; techo

@ &(r,0) = (rcosd,R+rsinf,4R") con r € [0,4R?],
0 € [0,27]
°

i J k
O, Nby=| cosd sing@

0| =(0,0,r)
—rsin® rcosd 0
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/ XdS :/ X.ndS
Sy Sy
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refrigeracion -techo

/ XdS

// X.ndS = // X(®r A dp)drde
S
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/ XdS —

//XndS //X¢,/\¢9drd9
S
(

/ X(rcosé, R+ rsing,4R?)(0,0, r)drdd
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/ XdS —

_ // X.ndS = //X¢,/\¢9drd9
S
(

4R2
— k87 R%r / rdr
0

/ X(rcosé, R+ rsing,4R?)(0,0, r)drdd
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/ XdS —

4R2
— k87 R%r / rdr = —64knxR*
0

= entra calor por el techo

// X.ndS = //Xq)r/\d)gdf‘dﬁ
S
(

/ X(rcosé, R+ rsing,4R?)(0,0, r)drdd
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refrigeracion - pared curva

@ S, pared: ¢(r,0) = (Rsind,R— Rcosd,r)
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@ S, pared: ¢(r,0) = (Rsind,R— Rcosd,r)
@ con @ € [0,7]yre[2R?(1+ cosh),4R?]
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@ S, pared: ¢(r,0) = (Rsind, R — Rcosb,r)
@ con @ € [0,7]yre[2R?(1+ cosh),4R?]
°

i J
0 0
Rcos® Rsinf

¢r/\¢9:

k
1
0
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refrigeracion - pared curva

@ S, pared: ¢(r,0) = (Rsind, R — Rcosb,r)
@ con @ € [0,7]yre[2R?(1+ cosh),4R?]
°

i J
0 0
Rcos® Rsinf

¢r/\¢9:

k
1
0

= R(—sin#,cos0,0)

una aplicacién
00000000000C




flujo de un campo
000000000000

parte 2

ejemplos
000000000

una aplicacién
00000000000C

construcccidon de un restaurante - parte 3
refrigeracion - pared curva

@ S, pared: ¢(r,0) = (Rsind, R — Rcosb,r)
@ con @ € [0,7]yre[2R?(1+ cosh),4R?]
°

i J
0 0
Rcos® Rsinf

¢r/\¢9:

k
1
0

= R(—sin#,cos0,0)
@ apunta hacia adentro
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refrigeracion - pared curva

@ S, pared: ¢(r,0) = (Rsind,R— Rcosd,r)
@ con @ € [0,7]yre[2R?(1+ cosh),4R?]
°

i J
0 0
Rcosd Rsind

¢r/\¢9:

k
1
0

= R(—sin#,cos¥,0)
@ apunta hacia adentro ¢ revierte orientacion
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refrigeracion - pared curva

@ S, pared: ¢(r,0) = (Rsind,R— Rcosd,r)
@ con @ € [0,7]yre[2R?(1+ cosh),4R?]
°

i J
0 0
Rcosd Rsind

¢r/\¢9:

k
1
0

= R(—sin#,cos¥,0)
@ apunta hacia adentro ¢ revierte orientacion

@ tomamos ¢(0,r) — ®g A d, = R(sind, —cos 6, 0)




flujo de un campo
000000000000

parte 2

ejemplos
000000000

una aplicacién
00000000000C

construccién de un restaurante - parte 3

refrigeracion - pared

/ XdS —

/ X(Dg/\(b ardd
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/ XdS

/ Xq)g/\(b ardd

—ZKR// (6Rsin#, —2Rcos 0, 32r)(sind, — cos 4
D
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/ Xds

R2(1+cos 0)

ejemplos
000000000

/ Xq)g/\q) arde

(3sin? § 4 cos? #)drdh

—ZKR// (6Rsin#, —2Rcos 0, 32r)(sind, — cos 4
D

T 2
—4kR? / / 4H
0 2
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/ XdS = 2/ X(®g A &,)drdb
Sy D

= —ZKR// (6Rsinf,—2Rcos#,32r)(sinfd, —cos 4,0)d

4R2
= —4kR? / / (3sin? 0 + cos? #)drd6
2R2(1+cos 0)

= —8kR4/ (2sin? 60 4+ 1)(1 — cos 0)do
0
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* WOlfl'amAlpha computational,.
[[ \int_0AM{\pI}{1+2*\sin"2 t)(1-\cos t)dt

knowledge engine
—E-Q-B-T

Definite integral:

= Examples =< Random
More digits
f’(l +2sin®(t)) (1 — cos(t)) dt = 27 = 6.28319
o
Visual representation of the integral:

05 10 1.5 20 25 30 35

o}
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/ XdS = _16kRx
So
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refrigeracion - pared

/ XdS = —16KkR*r
So
@ entra calor a través de la pared
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@ S;3 piso

@ &(r, theta) = (rcosf, R+ rsinf,3R? — r> — 2Rrsinf) con
rc[0,4R?], 0 € [0, 2n]
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@ S; piso
@ &(r, theta) = (rcosf, R+ rsinf,3R? — r> — 2Rrsinf) con
rc[0,4R?], 0 € [0, 2n]
°

i j k
O, NPy=| cosf sind —2(r+ Rsind)
—rsing rcosé

—2rRcos
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@ S;3 piso
@ &(r, theta) = (rcosf, R+ rsinf,3R? — r> — 2Rrsinf) con
re0,4R?, 0 € [0,2n]
°

i J k
S, ANPy=| cosf sinfd —2(r+ Rsind)
—rsing rcosé

—2rRcos 0
@ &, Ay = (2r2cosf,2r’sind + 2rR, r)
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@ S;3 piso
@ &(r, theta) = (rcosf, R+ rsinf,3R? — r> — 2Rrsinf) con
re0,4R?, 0 € [0,2n]
°

i Ji k
S, ANPy=| cosf sinfd —2(r+ Rsind)
—rsinf rcosé —2rRcosf
@ &, Ay = (2r2cosf,2r’sind + 2rR, r)
@ apunta hacia arriba = revierte orientacion
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@ S;3 piso
@ &(r, theta) = (rcosf, R+ rsinf,3R? — r> — 2Rrsinf) con
re0,4R?, 0 € [0,2n]
°

i Ji k
S, ANPy=| cosf sinfd —2(r+ Rsind)
—rsinf rcosé —2rRcosf
@ &, Ay = (2r2cosf,2r’sind + 2rR, r)
@ apunta hacia arriba = revierte orientacion

@ tomamos ®y A &, = —(2r2cos6,2r?sind + 2rR, r)




flujo de un campo
000000000000

parte 2

ejemplos
000000000

construccion de un restaurante - parte 3

refrigeracion - piso

/ XdS = « [/ p(6rcos 8,2r sin §,96R% —32r° —64Rr sin 6)(2r2 cos 6,2r2 sin 6+2Rr,r)drd6
S3
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/ XdS = « [/ p(6rcos 8,2r sin §,96R% —32r° —64Rr sin 6)(2r2 cos 6,2r2 sin 6+2Rr,r)drd6
S3

4k [Z7 [F(4r cos? 6-7r3—15r2Rsin 6+24R%r)drd6
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refrigeracion - piso
/ XdS = k [fp(6r cos 6.2r sin 6,96R° —32r% —64Rr sin 6)(2r2 cos 8,2 sin 6+2Rr,r)drd
S3

= 4k [Z7 [[i(4r® cos? 6-7r3—15r2Rsin 6+24R%r)drd6

2
= 4kR4/ (cos?0 —5sinf — %)d&
0
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/ XdS = k [fp(6r cos 6.2r sin 6,96R° —32r% —64Rr sin 6)(2r2 cos 8,2 sin 6+2Rr,r)drd
S3
= 4k [Z7 [[i(4r® cos? 6-7r3—15r2Rsin 6+24R%r)drd6
en 41
- 4kR4/ (cos?0 —5sinf — 4 )d0
0
= —80kR*r
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/ XdS = k [fp(6r cos 6.2r sin 6,96R° —32r% —64Rr sin 6)(2r2 cos 8,2 sin 6+2Rr,r)drd
S3
= 4k [Z7 [[i(4r® cos? 6-7r3—15r2Rsin 6+24R%r)drd6
en 41
- 4kR4/ (cos?0 —5sinf — 4 )d0
0
= —80kR*r

= entra calor por el piso
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refrigeracién

@ flujo del calor:

//Sde =

/ de+/ XdS+/ XdS
S S, S;
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@ flujo del calor:

//Sde =

/ de+/ XdS+/ XdS
S S, S;

—80knR* — 16krR* — 64knR*
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@ flujo del calor:

//Sde =

/ de+/ XdS+/ XdS
S S, S5

—80knR* — 16kmR* — 64knR* = —160kn R’
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@ flujo del calor:

//Sde =

/ de+/ XdS+/ XdS
S S, S5

—80knR* — 16kmR* — 64knR* = —160kn R’
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