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. TaBLe 1. TEMPERATURES AND HUMIDITIES APPLICABLE To INDUSTRIAL Am
B .ConpitioNING®*
Process i . s Temr.F - RH.%
Mixer (bread TS AR cmsee 10 LoD gm0
Ferw:net(;b nxdough) .. . 75-80 70-75
Proof box.. .. 92-96 80-85
Bread oven 375-450
Cukeoven...... c.ocaaenn . 300430 ! .
Bmd eooler (room or, tunne! 70-75
Cold room. . H 4045 -
Make up r mo X 75-80
Cake mixi; S -70-78 - - 65
Cakemmn%(g ponge) . 9110 g0
Crack ers an xscuxts ~M60-65 , : 60—65
70 55-65
3045 80-85
0 50-85
45-70 §5-65
80 35
32-35 e
70-80° 40-50

. . METHODS OI-‘ MIXER COOLING S
l.ml&ggrwdmdabdthmushmjmket RN LR B
3. rine, : -
3. Direct expansion, mrculntedthmushmxxet:scket.

-4, Cracked ice added to- ughmnuxpr R : : R
&Cddairinhoducedintomixm"dumxmmngprom. o
6. Cooled agitators are used in mixers. . .

. . © ~ MIXER LOAD CALCULATIONS’ ™ .. [ U ©.7:

Refrigeratior uu-ed to ve: excess ingredient, if any;'heat generated by the ba;tmg and mixing
of f dough; uces:hl:ar:?n mixer bt;ng;rt: heat of hydration of flour a.nd water; and heat nbsorbed by mixer from
during .

"Additional factors are the design and speed of nnxer. eomtency, bnd md mnm oI dough
Data Used in Calculations:

lbbl.ﬁour=2001b ]
ydzation-=653tnpetlbofﬂour - .
B }ae;; off ﬂourh=‘- 0.42 Btu per'lb :
ater is of of
Flour is 85% of batoh
. .Bponge is 60% of batch
Tot&l motor oqtput is converted to t 1n the nuxer. .

‘atomising ap for humidify-
and deb

n for'

. lnfermenhngmomameentpmheexstousad.lmt
ing, and gravity oonvectmn ooolmg surfaces for ¢ ) by eliminat-
inx
Proof box and bmd cooler conditions vary slightly for dm'k bree.d
Cakes are etenlmed by ul(:m-vxolet mys before wrapping. . . e
Process Temr. F RE%
BANANAS
: 68 . 901595 .
6, ' 85 to 90
. SMto 58 85 to 90

Foreed npenmg is eoeompl.mhed in4dto5 daya while slow npemng u exﬁended to 7 to 9 days w:t.b !owel'

e e fr hwd t 68 F.and 90 to 95 pe,went
h fruit with ul temperature of 56 F is p! in a ripening room af an

}ela’{xvee md:;‘yl umxl l: l:egxpns to change color. The temperature x};e then !owemd eharply to 60 F (or slxsh'-ly

less) dependent upon how qumldy the fruit is to be moved. .

Typical refri load for r ng room per carlot, with an 85 F amblent tempemture
Itsulation & electric load = 0.4 ton
Live load

= 0.9 to )
Pulldownload(fmmﬂsFtoMF)nloﬁon B
Minimum carlot—20,000 1b which represents about 300 stems. :

Since bananas give off minute quantities of ethylene end posmbly other gases necessary for ripening,
wventilation dunngthe early stages of ripening is und
Coohngumttobesmedtoprovtdenoompletemchnnzeevary litoﬂmm

Seel bibli y at end ol chapter

. Informa.hon in Table 1 is drawn from many

Industrial Air Conditioning - . - - ' 935
TEMPERATURES: AND HuMIDITIES, APPLICABLE - TO INDUSTRIAL AIR
ConprrioNine—(Continued)
-~ BANANAS (Continued)

Provide a heating system with a rated eapacxty to warm the fnut ata rnte of not less thsn 2 deg per hr
Specific heat—0.9. Btu per (lb)(F deg).- B

, TaBLE 1.

Ap, imate rate of evolution of heat by b when stored at temperatures md.xcated
' BaimnasntMF =3300Btu(perton)(24hr ;
green at 68 F = 8,360 Btu (per ton; (24 hr).
turning at 68 F = 9,240 Btu ton) (24 hr).
ripening at 638 F = 8,360 Btu (per ton) (24 hr)..
Roox . ] | Teur. F.- - | R.H %
30 to 32 55 to 62
80 max. 60 max.
33 to 34 - .
32to0 34 75 min.*
40 to 46 75 min.*
40 to 45 75 min.*
55 75 min.*
Racking Cellar., 32t035 75
* If wooden tankage is used, otherwise lmmxd.lty con- .
trolled to prevent eondensatxon on walls and ceiling,

. Wortoooledh)ﬂFforla.ger 54 to 59 F for ale, byeva rative cooling or use of double pi late t;
coolers with counter flow of cooling medium. ve pipe orp ype
Fermentation produces 250 Btu per 1b of sugar fer ted. Lager fer
at 68 to 75 F, then cooled to storage temperature.
Bottled beer pasteurized by heating to 140 F in ¢ temperetum for hlieen
minutes, then cooling to 80 F lyn twenty minutes. Canned | beer reqmm one—t.hﬂ lesa time, sig

Cold water, brine, direct expansion amm.onm or propylene—glyeol and water solutmn.s may be used n.s the
cooling medium. N

ted five days at 56 to 60'F, ale

e F . ' ]

Process - . ’ ) RH %
CANDY (CHOCOLATE)
Candy centers for coating. . ....................... 80 to 85 40 to 50
4 dipping room.. . 80 to 65 50 to 55
ber 75 t0 80 55 to 60
80 50
90 13 .
oite wios
acking........... 65 55
Pn.nned specialtyroom...................... 70t0 75 45
General candy storage........................... 65 to 70 - 40 to 50
Tempenng room = Ventilation only
Tunnel discharge room requires a dew point lower than the t. t of the product leaving the tunnel.

pill8During the summer months the produet is usually held in the tempering room for 24 hours prior to shxp-
Reeovery of sugar fly in coating kettls rooms is accomplished with the use 1k
devi Supply air to eoatmg kettles is maintained at 85 F dry-bulb and 61 F wet—bul mpemture.
Bactenologwa.l cotitrol is employed. .
Load calculations for hand dipping rooms are based on 100 1b of 80 F chooolate per (worker) (h.r)
Specific heat of chooolate = 0.30 to 0.56 Btu per (Ib) (F deg).
Iatent heat of fusion = 34 to 40 Btu per. (lb)( " deg). .
point = B
Sweet mllk chocolate = 86 F. )
Dark chocolate = 80 to 92 F.

Process ; | RH.%
CANDY (HARD)

75t080 30 to 40

75 to 8 40 to 45

65 to 75 40 to 45

85 to 75 4510 50




