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Imntroducrion

The aim of rhis presentation is to compare the
traditional dry cooling method for chilling hot beef
sides with that of wet sprav chilling.

The second section will provide an overview of the
installed Belandra beef chillers this tvpe we will term
as tradirional dry chillers.

The third section will provide an overview of a sprav
chilling system in comparison with dry chillers. This
will cover the installation, operation and general
principles.

Section four provides a list of the advantages and
disadvantages rvelated to sprav chilling svstems,
showing the cost benefits from sprayv chilling.

The final section covers the requirement for sprav
chillers and rtheir needs to comply with certain
construction and processing regulations (AQUIS) rhis
section provides a summarvy of the compliance
requirements.

Upon conclusion you may ask questions, however
during this presentation if some points require
clarification, please indicate so thart vour question
mayv be attended ro during the presentarion.



Conventional Dry Chilling
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Active carcase chiller
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Temperabrs, "C

Typical Beef Sides Chiller

Notes:

Beef sides salected for 18 hour chilling cycle.
Simulation data:

Size/shape:

Beeafl Gido

Wheols carcass weight, 21060
Initial Conditions:

Initial temperature; 36°C

Boundary Conditions:
Boundarny Suiface
Heat transfer madium; fir
Wrapping type: Bare
Tirme (he) Temperature (*C)
6 &4
12 O
Time {hr} Vetorcity (m's)
B a8
i2 1.1

Typical Beef Sides Chiller
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Tima, hr
--- Burface - Temparsiure
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Temperature *C
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Spray Chilling
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EM 197

Observations of Spray-Chilling
Operations Overseas

H.KE . Wee ~— nlidwl2

The chillers were thoroughly cleansd about once a menth by completely wiping
dewn the ceiling, floor, rails, ewe. Tdid not observe eny physical HEns of rust.

Spray nozzics
i by
- > 1 Rall

-

A

Fa

SIDE YIEW

N P

Beed 5ides

Spray nozzle Spmy nomle
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Figme 2.  Schematic drawing of the spray nozzle erranpement in the spray-chiller
&t the Canadian beef plant.
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MEAT PRODUCTS

Spruy Chllling Beef

T ing As the carcass surfoce tisses driss, moisire migrares toward

Tpraring cold water 15 e T LBy 00 Det] CATCRsts 107 3 1o &)

h during chilling s cuprently the pormal procedure in commerncial
h::l';l-uuﬁhhrrﬂnl:l:El;nhmn &f ol [OhE}. Basically, this prams
fioe redices ev porative Iosses and spesdy chilling. Regulations do

not allow the chilled carcass to excesd the preveashed bof carcassy
IME5S. 8 CATCORS I CTIT & LaTge extenl Oy ova porakive cood-

the surfaze, where || evaporates. Eventoally, am equilibrium is

weached when the tepaperatene differs d
the evaparative low] Lacker i ol 1574, Heiteer 19735,

b}

When carensses were shrotded, a once frequently used method
for reddeing loss of mass (shrink), typical evaparative kosses
raniged from 0075 (o 2.0% for an overnight chifl {Eastner 1981,
Heitter (1973} Tepor p-ehill sysiem redoc

shrink of spray-chillat sides wai Influenced by carcass spacing,
oiher factors sspecially these aflecting the dymamics of surface
tessie medsture, mey be involved. Carcass woshing, length ol spray
crele, and eareiss Painess also Dnflueice 1he varizibon in shrink.
Whkh euffisdant cire, hawrear, gareade ool ahirink can be nearly
¢limirmoed.

T ey c NiLScle cobol Bod Shear force e nol aliecied by spray
chilling. but fat eolor ean be ligler In spray-chilled compared o

ncnspray chill=d Hﬂ:ﬁiﬂﬁ:r B A-Clay period, color changes and
Udrip Tasszsan reiail packs for rit stcaks and round soasts were sl
related to spray chilling (Fones and Roberteon 19857 Those
sl bors alio concluded tha spray-chilling could provide o masder-
ate reduciioe in circask shrinkage dring cooling withowt having
B derrimantal infleence on mmascle gqualitsy
Vasuum-paclkaged Inslde rounds from sprav-chifled sides had
sig i licant]y rmore purge, Lo, air removed, (kS kg or 026%) than
those from conventionalty chilied sides. Spasing ineatorianls where
foreshanks wese alipned in opposioe directions and swhere they were
aligned inthe shme direceion bot with 130 mm beiween sldes hodh
rasul bn bess sheink (P < 008y during a 24-b spraz-chill period than
the treziment where foreshianks were 2 Ligpned 1o the same direetion k.

L
Diifis 1988) indiceted thot bacerial populatiors of conventionaliy
and sprav.chilled caresises were not affeeted by chilling meth-
o (Dicksen 15%1). However, AculT (1991} and others shiowed

that wsz of g sanitizer fchlorine, 200 mg Ry, or organic acid, 1 io
A0y) significantly reduces ciircass bacierial counts.




1994 ASHRAE Refrigeration Handbook (SI)
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Fig. 2 Beef Carcass Chill Curves
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Cost — Benefits




Cost — fi

Advantapes:

I'he main advantage of the spray chilling syvstem in
comparisen with conventional dry chilling is the reduction in

proaduct shrink (weight boss),

Conventlonal dry chillers experience an average weight loss
during the ¢hill evcle in the order of 1.5%,

The Belandra chilbers have recorded weight hesses an gveraze
of 1.3%. Based on an annual production mate of THH0 catile
per year at an average dressed weight of 210kg, this represents
& total weight liss of {130,000 x 210 x 1.3% ) = 350{HI0 kg or in
spmprler terms 1650 cattle ge down the drain as comdensate each
veur.

By eonverting to spray chilllng the carcass weighl boss will e
reduced (o about {1,3%. On fhis hasis the weighl saved wiuld
be 270000 kg per year at an average cost of say S3L00 per kg
this represents a saving of around SS00,000.00 per year,

« AHher Advantages, apart from the weight redoction advantage

nhiained hy spray chilling are,

L1 Anenhanced carcass surface lighter colour

2.1.1 Better air purge from vacuum packed product

213 Faster chilling. due te better air surface keat fransfer
and evnparation

2,14 Increzsed regulation with regard to meal quality
(ACIUIS) complinnee and reporling, this ensures that
e ment quallty & moanktored more elosely resuling in
an enhuneed product.



3, Disudvaniages:

There are several dismdvantages related m spray chilling the
main ones are oy listed,

1.0 Additienal imstaliation and plant maintenance costs

112 Incrensed cleaning and sanitising costs

313 Increased refrigeration load to chill water and convert
carcass surface water vapours (o condensate

8.1.4 The additional cost for eompliange (A0UTS)



Regulations
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Spray chilling VUL e s

The procedure by which spray chilling of carcases or portions of carcases is
applied must be approved in writing by the Senlor Assistant Director,
Technical and Regulatory Services Branch Canberma

The procedure by which spray chiling of carcases or partians of carases is

applied must b submitted through the authorised officer In charge at the

astablishment fo Regional Oifine, for onforwarding to the Canoerra Central

Office.

The apglication must provide sulticient detail 1o parmit approval and must

inciude:

{g) Ihetype and location af equipment used, including the pedormance
_specificatons for the Spray system

(b} the critena, including perfrmance famets, by which the elleciveness of
the treatment will be monilored and controlled

(c) the detais of any other reaiment that may be used in conjunction with
spray chilling to prevent cald-sharening

{d]  the procedures to be implemanted in the evenl ol interferance to spiay
chilling treatment by way of mechanical faiture, industrial dispute or
similar cause.

Orily potable water may be used lor spray chilling. Water used in spray
chillirg must not be recirculated and must not be hyperchioringted,

Spray chilling must nal resullin:

i2) condensation, defenoratian of chiller structures, or dralnage proteems
() praduct weight gain

(o) wmsatisfaciory microbial glatus of treated product.

A program o assess the offoctiveness of the trestment 10 contral microblal
growth, Lsing innosula of nonpathogenic 1est erganisms and underaken In
LUr Ut wilh GRS Division O Fepo Aesearcn, mus! ba implameantad

Hasully ol manitering musl Be mantalned in witlen lorm and must be

available o authonsed oficers

Mt o puvagrazie 5 A6 thee fme this B0y WeB oregared. applicatans and aperovals for soray

chiling wera desll with &3 an aporoved prograrn KT aceordancs Wi evosr 300 &f tha. Expodt
Mgl Crdars; efocadurad far soray chiting leatments are 1o b reviewsd by CSIRO,



