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5.10

A wheather balloon with mass m and initial volume 1}, ascends in an
Isothermal atmosphere. Its envelope is loose up to the achievement of
the maximal volume V7.

Iz

po=10° N/m? py=1,2Tkg/m*> m=25kg Vo=2,8m> V;=10m3
R =287 Nm/kgK ¢=10m/s

a) What is the necessary force to hold down the balloon before launch?
b) In what altitude the balloon reaches its amximum volume V;?




c) What ceiling reaches the balloon?
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SF,=0=F4— Fo— Fy— Fy
Fyp=Fy— (Fy+Fg)=

= pr(z =0)Vog —mg =
= (poVo —m)g) = 10.6 N
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b) zforV =1V]
perfectly loose for V< V;
the envelope can change its volume
_ _ I ¢

mea = const = paV = RGTGV

Pi = Pa
The movement is quite slow: — T; =T,
Assumption: isothermal atmosphere — scale height relation
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z2=0—>V =1

gz
V(Z) = VQGRLTO

g=1
V1 =V(z=2) = Vel
Vi Rpiy po _
— 2] = h’lv q 0 Ry
sy = Doy Vl = 10.0 km
P09




—— The lift force onto a loose balloon is constant.
(T, =Tq, g = const)

Falz < z1) = poVog = pr(z1)Vig
Fa(z > 21) = pr(2)V1g

Fplz>2z) = Fylz < 2) - pL(z) _
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ceilling:=F, =0 — mg = Fy

= mg — P(Zmaa:)vlg

__92max

— pp€ L0 =

Vi

_ RpIy .. Vipo po Vieo _
Zmar = g lnmpoglnm—

= 12.8km



