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will be not less than 2 in. thick oak-and-pine covers, loogely
fitted over the entire tank area. It is assumed thanhghnk
supporting floor will be dry underneath, and the Drevailin,
l«:mpeml.ul’e will nob exceed 60 F. Denermmaunn of the
ture and correspending suction p
is made after the establishment of tenk loac load, brine temper,,
ture, evapommr suriwe area, md heat transfer coefficieny,
Rasori

i chart for this purpes,
(Fig. 9). . The chart, prepared for 300-lb ice cans, with foy,
known factors, reveals three unknowns, It is of aid to the

and to the investigator of a dereliction in ice tank

Table 2 illust the perating performance
of efficient 300-1b can tanks, using various types of ammoniy
evaporator eystems. X
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TONS OF AEFRIGERATION PER TOM OF (CE .

* Reduce tons of refrigeration Ly 1%, for each 20 toms of tunk copacily
over 30 tons.

’ Fig. 3 .... Refrigeration Load Required to Produce Ice®

perature 5 or 6 F above suction temperature. These results call’
for about 50 sq ft of 2 in. tube surface per ton of daily icer -~
making, with initial can water temperature of 70 F and.

brine of 12 F.

Tank coil designs with pipe coils in tank bottom channels-
beneath the cans, resulted in better heat transfer, attaining
rates of 20 to 50 Btu per (aq ft) (hr) (F deg). Theumcees—
sibility of these coils, despite their floor area economies,
limited their extensive use.

Short hanzonm.l coils i in raceways, in various amngemenf.s,

 in in some s, with heat transf
rates of 20 to 35 Btu per (sq ft) (hr) (F deg). Iawr, there
d the trunk ar of short V-bent pipe nested

and welded into horizontal bottom and top pipe headers. The

ends of these headers terminated in a vertical shell accumu-
lator scrving as a vapor and liquid separator, while promoting,
rapid refrigerant recirculation through the bottom header,
bent tubes and top header. The whole arrangement was en-
closed in a tight brine raceway or trunk down the tank center,

side or sides, and gave good results. High brine velocity be-

tween the cans was possible with'this design, by pitching the

tank slightly in order to secure an hydraulic gradient. Sue-

cessive rows of cans were set to follow this gradient. Heat.

transfer rates were 100 to 120 Btu per (sq ft) (hr) (F deg)

Zvuhi: design established the importance of mass liquid cir-
'nom

REFRIGERATION REQUIREMENTS

The refri; ion required to produce a ton of ice in 24 hr
varies with the lmunl can wnfer uunperatum a.nd the tem-
fure of brine. R 1 of-all sen-
aible heat, latent heat of fusion, sub-coolmg of i ice, t.a.nk in-
sulation losm, tank cover and radiati losses, fric-

perfornmnce are important, since the annua.l load fa.c(;or; o
commercial ice plants range from 40 to 80 percent.

WATER AND REFRIGERANT FORECOOUNG

Reofts liquid & Yo perf
tanks containing pipe coil evnporatom because coils m

better flooded when relieved of the vapor load of foreconhn; .

in the tank.

Ice can perfq is not noticeably imp: d by water
forecooling, since the can surface is extensive and removal of
the sensible heat from the water down to freezmg is rapid;
freesing time is primarily a function of brine &

" The forecooling load removed from the tank evaporator can

be clogely approximated by the difference between the re-
frigerating loads before and after foreooolmg

Compressor power and size economies utilizing water and
liquid forecooling are reflected in all cases when cooling is
done at high back p: with The
higher back pressure usually is between 40 and 50 psig with
water ranging bet 32 and 40 F. Under
standard conditions of 20 and 185 psig (ammonia), the ihp

* of 1.34 per ton of refrigeration drops to 0.82 per ton at 45

psi suction. Forecooling the water 30 F deg accounts for
15.5 percent of the refrigerating load; refrigerant forecooling
of 40 F accounts for-an additional 15.5 percent. These
combined loads, 31 percent of the total load, effect consider-
able power economy and a compamhle saving in necessary
compressor capacity.

Refrigerant liquid forecooling is usually lished in
double—plpe stand coolers of 2 and 3 in. pipe or 134 and 2in.
pipe, with the high pressure liquid refrigerant flowing through
the inner pipe. With small operations, an ammonia coil in a0
outside pipe shell suffices. Still another method is to expand
the high pressure liquid into a shell vessel or intermediate
trap carried at high back p d the expanded
liquid of 45 psi to the ice tank evaporator. In this system the
refngemnt liquid required for high back pressure water fore-
cooling is cooled separately in a coil within the intermediate
trap.

Water for 7e plished in insul d. still or

- tion losses and losses involved in cooling the air for can water
agitation. The refrigeration loads have been fairly well estab-
lished from experience and are reliably shown in Fig..3 which
covers normally proportioned tanks of 30 to 100 tons daily
capacity, including 7 to 8 percent excess weight, or tare, per
commercial ton. Such tanks will contain 320 to 425-1b capacity,
ice cans and will be insulated with 5 in. of sheet cork or equiv-
alent under the tank bottom, with not lws than 10in. of well
packed dry L and d cork ar equi
around the tank sides and ends. The tank top and cu.rbmg

itated water stomge tanks, The evaporator surface may
take the form of close nested coils of galvanized full wexzh'
2 in. pipe iti circular unagitated tanks, or vertical flooded

flat coil stands of 134 in. galvanized full weight steel pipe i -

sgitated tanks. The heat transfer rate rises from 10 Btu pe
(sq ft) (hr) (F deg) in still tanks to 20 Btu per (sq ) (or) (F
deg) in agitated tanks. Cooled water is drained or pumped ¥
the can fillers. The tanks are large enough to contain two t
four times the volume of water required per hour. .
Al tank surfaces must be protested against steel contactif®
the water, preferably by galvanizing or surfacing with somd
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Table 2 .... Typical Operating Performance Data with Varicus Types of Ammonia Evaporators*:®

Flooded Verticol Bottom Colt Horizontal,
et i Coil Between 0 Verted Single-Pass, 5";',';:" ::&'
Fre of Lygporaial Can Lanes, ol Roceways, Shefl-ond-Tube, 70R1%
240 £ 1Y% in. pipe lﬂoﬁl%np&n 2.in. OD tubes pipe
wn of ice daily output, eq ft 104 78 50 30.5
Sortace foci ca.ns‘, tpm ) 15 20 25 30
Heat n-wsfer, Bt.u (sq it} (hr) (F de®) 20 30 75 120
Evaporator tem; 3.0 3.7 6.7 6.7
- Wmmr pxusum 18.0 18.5 21.0 21.0
tual co! m;)reesor displacement, efm
pumnolwe 5.9 5.82 5.43 5.43
:gﬂ&m-x.om' p;’&md;a,nw = 50 F, brine = 12 F, cond: Pressury = 185 pelg, 10.5 cans per ton.

odorless and tasteless asphaltlc compound. Al piping, flanges,
bolts and nuts must be galvanized.

A preferable type of cooler is a shallow tank 18 to 30 in.
deepmwhxchnmsetupmndsof2ln pipe Baudelot coolers
and over which water is continuously pumped at the rate of
2 gpm per ft of stand length. The tank and Baudelot ecoler
are in an insulated cabin with the circulating pump outside.
‘The same circulating pump serves to fill the ice can fiiling
tank. The heat transfer rate with simple expansion is 40 to
50 Biu per (sq ft) (hr) (F deg). With the Baudelot coolers

full flooded from a level controlled accumulator above, con-
pected with large, liberal, full sized vapor and liquid legs, &
heat transfer up to 100 may be obtained. A mod.lﬁed Baudelot
cooler ista of inclined pipes with a confined -open water
raceway beneath each pipe to facilitate high water veloeity
from end to end. Transfer rates above 100 are secured.

BRINE AGITATORS

The purpose of so-called agitation is to circulate the brine
to facilitate the conduction and transfer of heat. Origimlly,
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* For 300 capacity ice cam.

P A RIS LN

PER TOW OF KE

MEAT TRANSFER COEFFIIERT
BT PER BIR0SQ FNIIF OES)

Fig. 4 .. .. Determination of Evaporator Temperature and Ooi'responding Suction Pressure®
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