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ABSTRACT

In modern socely. the relrigeration svslem has been widely used in all
depariments of natonal sconomy and people™s daily lilz. In recenl vears. under the
pressure of shorlage of waler and power resources in our country, higher demands Cor
cnorgy conversation of the refrigeration svsicm are required, which hasten the
attention and the usaee of the avaporative condenser. Evaporatnve condenser has many
advantages, such as encrgy conversation, water-saved. compact structure and small
usage of ground arca, Bul the desian ol the ¢vaporalive condenser in tha relrigaralion
svalem is lack of enough experimental datum and theorctical guidance,

The heat and mass transfer process thar takes place in evaporative condenseT i3
quite complex. The air and water which Mow autside the horizonial whe coil are
studied, and the maihematical madel of heal and mass tranglfer in the evaporalive
condenser i3 presenied with theair boundary conditiong and some associaled algebraic
gqualions.

Based on the theorelical analyvsis on the heal and mass wansler in the evaporative
condenser. lhe experimenlal apparatus ol lthe reltigeration system with evaporatve
condenser were buill up, by which not only the relngeraton performance ol the
svslem bul the heal and mass transfer performance of the evaporalive condenser
could be lested and visually studied.

Many tactors can affoct the water film distributions outside the hornizontal tubces.
Visualization experimental rosults indicate that, the larecst non-clog water diffuser B
with 360 degree sprav angel, twisted tube and hydrophilic coating on the tube surface
can g2f batier elTects al water INlm distributions respectively, 80 as 10 reduce the heal
resisiance belween the lube surlace and the waler film and inerease the arca on the
watcr-air interface, In addition, the water film temperatore profile was studicd;
Results indicate that, the sprav water Mow rate has a best value, the heat (ransler
processes include ihe sensible heal transfer and ithe lalent heatl transler. the waler
lemperature in the laver can keep congtani under steady aperation conditions,

‘The study on the haat ransler performance of the evaporalive condenser and the
relrigreralion performance of Lthe refnperation syvslem 12 the emphasis of the paper
Results indicate that. the mimmum spray density is 0.043kg sm™ ="', the experimental

1

minimum spray densily is 0.047kg = m™" = 57" Tor salely: the best [aced air velocily is

T



ARBSTRALT

29--31m+ 2 and (e energy  elliciency raliolEER) can reach 4.3 3. The
calculation correlations far heat and mass transler coelMicienis ol water Tilm and air
[low are given by lhe experimenlal dalum regression analyvsis. The devialion balween
the caleulation value and the expenmental value 13 within 10%. Whal 1s mora. the
correlalions are compared with cther relative correlalions: resulls indicale that, the
experimental correlations have better correctness.

The heat transfer coefficients indicate that the maim heat resistance 15 an the
waler-air mlerface area. To enhance lhe heat ransler performance. lhe packing was
installed between the tube eail and the air inlet louver The experiment was carried
out, results indicate that, overall heat transfor coefficient, air heat and mass transfer
coellicient are 7 2%~ 10.9%, 29.6%~606.3%, 34.53% 63 4% higher than that of the
evaporalive condenser withoul packing respeclively. bul il reduces the cooling

capacily by 3.53% 9 1%,

Key words: Evaporalive condenser: Heal and mass translers Waler [lms

Relrigeration: Enhancement
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