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TERMINAL DH‘FENENCE F DEG

Rahng Dtugram for Horizontal Refrigerum 12 Condenser‘

With the exception of the tube material and the use of the
tube fins on the refrigerant side, the horizontal shell-and-
finned-tube condenser for Refrigérant 12°is very similar in
construction to, and has the same :advantages and disadvan-
tages as, the ammonia horizontal. shell-and-tube condenser.
Fig. l%na'ﬁypw&ls&t ‘of rating. curves developed for the pur-

5ill

cheuseoftbmdmgmm.

&8F zod the eorrapnn water flow mtgugrﬂ«i £pm per
tube.The 2 would'be87 +5 +°1.5
{for noneoudensﬁ]u 93.5 F, corresponding to a condensing
pressure of 178. psxs Alowe_r ‘terminal .difference bably
would o otbe;uzuﬁ ue to the required increase in

Honzontal Closed Shell-and-Tube Conde for

ple 6 De 'Ghs.len f water travel and pressure
g’:P, O e ‘gthownuveanp

with &
vmgurmmldiﬁamneeofsl?deg,n“loadmgmfmaqﬁper
ton, aad a water flow rate of 3 gpm per ton,

Solution: Enter ter thelower right quadrant of Fig. 12 at & termi-
n.nld.l.ﬁ'cxmeen“il?deg, meeedmhcally&od:em ft per ton
lme, enbnnxonta!}yw per ton curve (lower left

Hulocarbm Refngerunts
' Hot md hell-and-t1ha. dé for hal rb
nfngemnu are bilt in sus fmmaboutﬁvetunsup w '.hom
mquued on the largeat jons. Inithe large i
ever, greater op '_‘, is obtair ’byamulhpb

- "Haloearbon mfngemnt eondensem hnve ‘been made with
m.mytypesof ial ifications, includi allpnmesur-

24 it tnve! at tha bottom of the lower left
uadrant. Proeeetfve!uﬂ.lly into the upper left quadrant to the

gpmpermncurve,thanhonwntsllywﬂbem ft per ton
line in upper right quadrant. From this point read pressure
dmpofzspuuthewpoftheuppernggoquadnnt.

Other Types of Water-Cooled Condensers

A shell-and-U-tubs condenser is éimilar to a shell-and-tube
condenser, except that the cosling water is circulated through
a bund.le of U—tubes terminating in.s single tube sheet. -

f:;:emua tuibes andallpnme surface or finned, o
t

The most common tibe used is the ngrinal -in. OD cop-
per‘%ube‘w:ﬂl'mtngml'ﬁns on the-outside, 18 per imch-amd ¢
in. high. These tubes-are either-silver brazed into thin copper
-4risted] tube shests, :or ralled into heavier monfernons or mel
tube sheeta. .

d -is one wherein the cooling water is
cm:uhted f.hrough one ormore cnntmuous or asse.mbled coils
contained within'the shell.

A daubla-pips or tubsin-tube condensﬂ eomnsh of one or
more assemblies of two tubes, one within-the other, in which
the refrigerant wvapor is candensed e\thenn the mmu!ar ;£pace
or in the inner tube.

Condensers
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An ists of 8 ber of hori 1
mwmgedoneubovetbeotbe: The refrigerant is con-
densed within the tubes, and the cooling water is distributed
dongumwptube,ﬂowmgbygmwtyovercbembesduecﬂy
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below. Sufficient water must be circulated to obtain unif
and complete wetting of the tubes.

The principles of calculation and rating given for shell-and-
tube condensers apply equally for the other condensers.-

Noncondensable Gases

ble gases circulat wltht.herefngemnt,but
uplike the refrigerant, do not liquefy in the condenser. They
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maybeoneornmntumoftwoormoreofthe ing:
ydrogen, oxygen, , oil vapors, water vapors,

te. .
€ Noncondensable gases come (a) from outside the system by
being drawn into the erankcase of the compressor along with.
the ol and through leaks in piping, stuffing boxes, etc., when
the system is being opemted under a vacuum, and (b) from
inside the system by improper evacustion of & new system.
before charging, by decomposition of the lubricant under the
heat of compression, and (c) by miscellaneous chcmxcal reac-
tions within the system. .
‘When noncondensable gases are pmn'., they eollect on the
high side of the systcm
at which the

above t.lmt

is actuall densing. The excess pressure is
musedmpmbyﬂxeparhdpmureeﬁectonhe@asumdm
part by the effect of these gases in forming a resistance film
over some of the condensing surface, thus lowering the Leat
transfer coefficient.

Due to the continuous flow of vapor and gnses into the con-
denser, the noncondensable gases will tend to accumulate in
the caldest and least agitated part of the eondenser, or in the
receiver. The purge ion for the ion of thege.
noncondensable gases should, therefare, be mnde to t.hae part
of the high-pressure side of the system.

The p of ble gases in the cond not,
only causes higher head pressures, but also increases brake

, reduces cap: , and p idation of the
oil, mmlly at the valves, due to the presence of oxygen at
this point of high discharge temperatures: Tl'us has been con~
firmed by op with all refry
For stesm and air, the film resistance coefficient between
steamandametalwalllsup'pmhmesa.sgmtmth45
percent air as it is with no air present.*

According to Dalton’s law of partial pressures, the presence
oftbesegass,mmmtheoondmngpmuml’bythe
amount of the pa.rml pressure, P’. The increase of the work
of compression is pmporhons.l to the ratio P + P'/P and is
greater with higher partial and lower
Ppressures.

A test for noncondensable gases is to shut down the re-
frigeration system while allowing the condenser water to flow
foramxﬁmentleng'bofumeso'.hatthereingemnhsanbe
same temperature as the water. If t.be eondenser pressure is
higher than the p ocorresponding to the tem-
perature, tbm-e are noncondensable ¢ gases present. Experi-
mental data have shown that, with these gases present in the
condenser under. the above condmons, with a 10 F deg differ-
ence betwem refrigerant & and. the’
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CONDENSING PRESSURE ~LB PER SQ |N~,v .
P

POUNDS OF REFRIGERANT LOST PER POUND
OF NON-CONDERSABLE GASES
1. Ammonio, 45 F 3. Refrigerant 12, 45 F
2. Ammonia, 70 F 4. Refrigeront 12,70 F
Fig. 13 .. .. Loss of Refrigerant During Purging at Vanous
Gas Temperafura and Preswres .

into the af.mosphem or by usmg devices for this purposc which
will operate while the system is in operation. Purging connec-
tions should be made where noncondensable gases will ac-
cumulate in the system.

Purging devices include a refngemted surface within ‘s’
container into which is introduced a mixture of refrigerant
gas and noncondensable gases. The low temperature surface
condenses a large amount of the refrigerant, and the remaining
mixture is allowed to escape to the abmosphexe Fig. 13 shows
the refrigerant loss when purging ammonia and Refrigerant
12 at various mpe and pi , and indicates the
desirability of purging devicea. Even t.bough Refrigerant.-12
losses are considerably greater than ammonis, it is economical
to purge these systemsas thomughlya.snmmunmsystems This
ean be determined by balancmg the savings in compressor

and i d wear on hinery agamst
fhe loss of refrigerant.. ¢

Construction Codes -

Where state or municipal codes do'not take- premdenee
design prmwa, materials, welding, tests, and relief devices
should be in accordance with the ASME Unfired Pressure
Vessel-Code, Section 8, and ‘ASHRAE Standard 16-63 which
is identical with the American Standard Safety Code for Mo~
chanical Refrigeration, B9.1-1964.

PART li: AIR-COOLED CONDENSERS

Theheattmnaferpmmmsnu:-oooledeondmsarmbe
subdivided into three main phases; (1) desuperheating, (2)
densing, and (3) subeooling, Fig. l4ahwwst.hachangesof
state of Refngemnt 12 pwsmg through the condenser coil and
the change of the cooling air in

cor ding to the d p
much as 20 to 25 F deg i in eond
during operation.

Nongondensable gases can be elunmnted to. a gmat degm
by purging. This may be aceomplished by shutting down the
system as mentioned above, and purging by blowoff directly

t.herewdl_beg._!

contact with the outside of the condenser. Depending on the

refrigerant, the relative limits of desuperheating, condensing,

and subcooling sones will vary slightly, but lﬁg 14is typunl

for most of the commonly used mfngemn .
With_Refrigerant 12, the d

- only 5.2 percent of the condenser- ooxl, due to t.he large tem-
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