Problems (Ch. 2)

I, Derive the Clausius Clapeyvron cquation trom the Gibh's cquation.

Tds —dh dpp .
D0 Lstimate  the enthalpy o evaporate  the water ol 52571 using  the Clausius
Clapeyvron couation and conipare o the result from the steam table.

5. Fmel the munmmmame liquich superheat  required  for nucleate botlmg from @
horizontal surface o water at aumospheric pressure where.

Car cavities ol all radin are present and the heat [as s,
q° - LOSTOY Dol 115
iht only cavities of 172 mili0.0005" radius are prescnt

tcr ow  does the result i Dart b change  as the svsiem pressure s
mercased

L Prob. 11 of Collicr™s bool.

oo For 6650 17 water. caleulate the amount ol liquid  superheatl necessary o
gonerate LOSSTO 7 cdiameter bubble at 2250 s,

G, Constder the data presented on the next tiree [egures coneermng  the actual
[requency  distribhution ol departing bubbles [rom o plaunum wire,  wlhere
DDy, 1< the number of bubbles leaving  the surlace per nucleation  site

por unit tume with diameter between Dr, and dbs.

1Y Obtain the average departure diameter. D, and the average departure
[requency, Lofor the two heat flus

2 Compare  the Trequency rom the model derived e class, the Cole and
Rol=ennow "= model  and  Mikic model with that ol experiments. And
descrihe
the dependence of heat fTux on D, and L

CDerive the Ravlereh equauontBEa.ot by mserting Eq.4 mto Eq.2 i Hanclout.



&S Plor the radius as o funcuon ol tme Lor the sothermal and =abaric hubble
dvnamic model as o owell as the spherical hubble model of Rosenow  and Mikic
for the two cases below, Brielly discuss the results.

Sk 1 CASE 2
P 0.1831 psia 12.7 psia
T (> sat) 79.1 °F 217.6 “F
i 0.0 0.0

G For miuallv nonunttormly superheated hiquidine, presence ol condensing
heat flusi, the rate couation ol bubble radius was @iven 1 class as,

"

Pl (dRodty = bt Ty mat) (7 enna

Determme the time cdepencent bubble racius ancd express with the mavinitm
hubble radius.

1O0Starting  with the postulate that cnergy s conserved, dertve  the spherically
svmmetrte lquid phase energy cguation e spherical coordinates.,
7 oT. a5 . . aT

t Ui 755 _T-_ o [~ or ]

where it s the racial veloety of the liguicd phase and the subscript.l.
represents the  liquid phase.

L1, Following parameters were measured o subcooled pool boilling test at 1oatn.

Q" = LOINIOY Boahr 1. T Lo = G80 270 71
Bubble departure freguency = 1000 bubblessce
Lubble population =280 bubbles-em:

Average radius ol departung bubbles hubbles — Q01187 1

Oblain the amount ol cvaporative heat transler, % .



