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Introduction

*»Thermos bottle design

‘*Theory in the project
= Heat Transfer
= Mechanics of Materials

‘*»Tools for the Solution

= Excel
= MATLAB(2X})




Step1. Project Statement
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Step?2. Data & Information Collectis

. Hw < 2 4

<+ STS3042 AU 205MPa
< STS3042| IS 7.93, Ksrsaos =13.2 W/mK
“ NS AHQYA A= 22382 S 0.3mm

Kl'hin-walled pressure vessel
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2F, — [ dP, sin@ = 2F, — [ (pLrdg)sin 6 = 0
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»*Theorem 2 \

Heat conduction in cylinders,
)
Ei(krd_-r =0

General solution of upper egn. is
T(r)=C,Inr+C,
Thus, the heat transfer rate is

\f oT _27KL(T,-T))  T,-T,

= k(2L
) o =g, 1) In(r,/1,)/ 27kl //




Step?2. Data & Information_ llecti

»*Theorem 3
Heat transfer from finned surfaces

Assume that the upper side of Thermos bottle
IS like a thin fin. And spread the rolled surface,
as width is pi*D.

@ coshm(L-Xx)
6, cosh mL

Case : there is no heat flow in the tip
Qs = —kAd—ez JKAhPg, tanh mL

dx




Stepd. Design Variables

H
Height of the
| bottle

D
Diameter
of the
bottle




Step4. Cost Function
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Stepbs. Constraints

*»»Constraint 1
P28 22 M0 2lst Kl Al
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Step5. Constraints

*»»Constraint 2

Jkz(D=Dt-h-2{z(D—1) +t}(T, - T,) tanh \/%L <1.5W

3
mL = 2—hL5,An:t-L
\/kAn

thus,
2.34502D% —35.67129D +123.67551<0




Step5. Constraints

*»»Constraint 3
%(D ~1)2x(H —0.5) =500

*»Constraint 4

_Pr

Oy t P= Puwater gh

o d .
inside P(5—0-0056) outside pr
o, = —, P=0
0.0003 t

o, =1.3573x10° {600d — 3.6} < 68.333x10°
d <0.089908 m
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5 23 8037426  9.865809 6320579 5345698 7.381087
6 232 B.037426 9.865809 6297089 5345698 7.317467
7 234 B.037426 9.865809 6273907 5345698 7.254925
3 236 B.037426 9.865809 6251026 5345698 7.193442
9 238 B.037426 9.865809 6228441 5345698 7.132993
10 24 3037426 9.365809 6206145 5345698 7.073551
11 24_2 E_.Dg?q_z&. Goscond £1249121 CIACEOS TO1E507
12 244 8037426
13 246 B.037426
14 245 B.037426
- 25 8037426 10 T RN
16 252 B.037426
17 254 B.037426
18 256 8037426 | S
19 258 B.037426
20 26 5037426 M ——c
21 262 B.037426 ek & & L ; - —
22 264 8037426 °© e
23 266 B8.037426 e
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28 =712t #E7) 5
29 |f 17.8166 14.05377
30 |D 68 5392849
31 |H 278 2765052
32 |c1 123743 264458 e ' ' ' !
23 o2 306581 0 22.5 23 23.5 24 24.5 27
34 |c3 220922 -887173
35 |c4 1454302 0.047151
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