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SECTION ONE 

GENERAL DESCRIPTION OF SYSTEM 

The refrigeroting system !.erving the Altitude Tunnel is o combinot,on flosh_ ond flooded system in thot the 

latent heot of the liquid is utili1ed in absorbing the heot in the tunnel one> because there is M excess of sub­

cooled refrigeront circulated through the evoporotor ot oil times. This system is comporoble to o flosh cooler 

type plant hoving e main flash cooler in which the refrigeront is I 00% sub-cooled before it is pumped through 

the evoporotor by liquor pumps . 

Except for o few special auxiliaries, the system is 
bosicolly similar to on.y flooded system. Special fea­
tures. such os hot gos by-poss volves, iloat tonk, liquid 
distribution volve. etc .. ore necessary for the special 
functions of de-frosting end proper distribution of re­
trigeront with vorioble flow. Essentially, the system 
includes the compressors or heot pumps, condensers, 
economizers, flosh cooler, pumps ond evaporator. The 
besic refrigeration eye.le is os follows: Refrigerant 
vopor from the evoporaior ond from the flosh cooler 
is drown through throttling or suction dampers into o 
suction manifold from which the fourteen four-stoge 
compreHors pump the gos ·ond compress this vopor 
before discharging it to the woler cooled condensers. 
The gas in the conden!>erS is ot o condition of tem­
peroture ond pressure which will produce condensotion. 
ofter which the condensed gos or liquid posses through 
o high side or a condenser float volve into the two 
stoge economizers or is returned directly to the flosh 
cooler depending upon the operating conditions. 

If evoporotor conditions ore such thol the liquid 
enters the economizers the refrigerant is then floshed 
through two stages of pressure in which it is sub-cooled 
and the eJtcess vopor returned to the 2nd ond 3rd 
stoges of the compressor. Liquid leaving the econo­
mizer, therefore, is at o temperature corresponding 
to the I st stoge discharge temperature of the mochine . 
As it leoves the low stage of the economizer it flashes 
once ogoin to evoporotor temperature and the flosh 
gos returns to the compressor. Sub-cooled liqu\d re­
frigerant is circuloted by two moin liquor pumps to the 
evaporator in the tunnel. Distribution of the liquid 
refrigerant to the vorious levels of the evoporoior is 
mointoined in the correct proportions by liquid dis­
tribution volves locoted ot eoch level of the tunnel. 
These liquid distribution valves or weighted ched 

volves, hove counterweights which compensate for the 
static heod ot eoch level ond thus odmit the correct 
i,mount of refrigeront to eoch level regord!ess of 
quantity being circulated. 

After entering the evaporator, opproximately 60% 
of the refrigerant is evaporated ond returned es vapor 
to the flosh cooler while ~he excess liquid returns 
through the some lines. 

During the de.frosting cycle, the hot gos from the 
compressor by-posses the condenser ond is introduced 
to the flosh cooler through specio\ de-superheater 
tubes immersed in the refrigerant. The heot of com­
pression, therefore, is used to heot the refrigerant in 
the cooler, thus raising the vopor pressure until there 
is o reversal of flow. liquor pumps. of course. ore shut 
down : consequently. hot gos flows in ·o reverse direc­
tion through the suction line to the evoporotor where 
it is condensed ond the condensed liquid returns 
through the liquid line to the floot tonk. tn this· vessel 
o specilll modulating noot volve mointoins o definite 
suction pressure on the evoporator. This SlJpplementory 
pressure ossists in returning the condensed refrigeronf 
to the cooler. The mixture, returning from the evap­
orotor. seporotes in the ·float tonk where excess gos is 
drawn off to the suction heoder through the defrost 
line. During the de-frosting cycle , the condensed liquid 
by-posses the liquid distribution valves ot eoch level 
of the tunnel. 

After de-frost ing hos been completed. the liquor 
pumps L'lre ogoin put irrlo operotion, the hot gos by­
pon volve on the condenser is closed ond cooling of 
the refrigeront tekes ploce in the conventionol mann~r. 

The ouxiliory equipment required to moke this system 
more flexible ond to maintoin proper conditions during 
shut down ond during service, will be e~ploined ,n 
more defo;I in onother section of this Monual. 
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