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960 'CHAPTER 45 N 1953 Guide
TasBLE 1. TEMPERATUBES AND HUMIDITIES APPLICABLE TO INDUSTRIAL AIR-
R S ConpITIONING*-
ProcEss Bl Teme. F RH.%
. BAKERY _ .
Mixer (bread dough).’.’ . " 7580 " 4050
. Fermenting....... . - 7580 70-75
Proof box... s 92-96 80-85
Bread' oven. *375-450
- 300-430 .
Bread cooler (room or tunnel) Vacuum 28.6in............ 70-75 80-85
Cold TOOI. .. .ottt cnee e eaaaeass 4045 -
Make uproom.............0ceenenn . . 756-80 - 65-70
Cake mixing..........cocvennniinan., .. 70-75 65
Cake mixing %po . e .. 95-110
Crackers and biscui .. - 60-65 50
Wrapping......... .. 60-85 60-68
Dried ingredients, storage . 70 - 55-65
mm ts 3045 80-85
Flour storage...........- 65-80 50-65
.. 45-70 55-65
80 .35
70-80 40750

METHODS OF MIXER COOLING
35—40 F wnter circulated thmugh mzxenacket .
2 1525 F bnne .
. Direct & ref t circulated through mixer jacket.
4x Cracked fee added to ough in mixer, :

5. Cold sair introduced into mixer during mixing process.
. 6. (boledsgxtntommuudmmxem.

MIXER LOAD CALCULATIONS

Refrigeration is required to remove: excess ingredient, if any; heat genemted by the beating and mixing
of dough exgem heat i in mixer body; heat of hydration of flour and water; and heat absorbed by mixer from
uring
Additional factors are the design and speed of mixer, consistency, lnnd and mass of dough
Data Used in Calculations:
1 bbl. flour = 2001b
- Heat of hydration = 6.5 Btu per Ib of flour
Specific heat of flour = 0.42 Btu per b
Wnterm%‘?'ofwe ht of flour R
g’lour o 6560‘70 f b:E
ponge is o
Total motor output is converted:to heat in the mixer,
. In fermenting rooms recent Emctwe is to use direct radiation for heahngs ntommng spmys for humldxfy-
ing, and gravity convection cooling surfaces for" tempemture reductlon and idifyi
ing objectionable air currents.
. Proof box and bread eooler .conditions vary slightly for da.rk bread.
Cakes are sterilized by ultm-vzolet raya before wrnppmg

PRocEss Teue, F | ‘RH.% -

. BANANAS ’
Bpmne oo ' 3 ~geR
Slnppmg . 54 to 56 85 t0 90

- Forced ripening is woomphshed in 4 to 5 days while slow ripening is extended to 7 to 9 days with lower
temperatures.

The n fruit thh a pulp tem ture of 56 F is placed in a ripening room at 68 F and 90 to 95 percent
relative humidity until it begins to color. The temperature is then lowered sharply to 60 F (or slightly
less) dependent upon how quickly the fruit is to be moved. .

Typical refri tion load for ri ng room per carlot, with an 85 F ambient temperature:

Inaulxhon & electric load = 0.4 ton
Live load = 0.9 ton
- Pull down load (fromcsFtoGOF) =16ton

Minimum carlot—20,000 Ib which represents about 300 stems.

"Since bananas give off minute qunntxtla of ethylene and possxbly other gases necessary for ripening,
ventilation during the early stages of ripening is undesirable.

Cooling unit to be sized to provide a complete air change every 13 to 3 min.
Information in Table 1 is drawn from many sources. See bibliogmpiiy st end of chépter.
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Industnal Au Conditioning = - . - {--.0 - 961

TasLE 1. TEMPERATURES AND: HUMIDITIES . APPLICABLE TO- INDUSTRIAL ‘ATR
. ConprTioNING—(Continued)-

BANANAS (Continuéd) -

. Provide a heating system with a rated capacity to warm the frmt at a rate of not less thnn 2 dex per br.
Specxﬁc heat—0.9 Btu per (ib)(F deg). AL
imate rate.of evolution of heat by bananas when stored at temperatures mdmsted
Bananas at 54 ¥ = 3,300 Btu {per ton; 24 hrg
green at 68 F =8360Btu ton, (24hr
turning at 68 F = 9,240 Btu ton; (24 hr
ripening at 68 ¥ = 8,360 Btu ton) (24 hr)

Roou l Temp. F-' - | R.H. %
‘BREWING - *
30 to 32 56 to 62
80 max. 60 max,
32 to 34
32 to 34 75 min.*
40 to 46 75 min.*
40 to 45 75 min.*
55 75 min.*

32t035 75

king
*If wooden tankage is used, otherwise humxdlty con-
,  trolled to prevent condensation on walls and ceiling.

Wort cooled to 47 F for hger 54 to 59 F for ale, by evaporative cooling or use of double p pipe or plate type
coolers with flow of

Fermentation produces 250 Btu per Ib of sugar fi ted. Lager fer ted five dsy: ‘at 55 to 60 F ale
at 68 to 75 F, then cooled to storage temperature.

Bottled beer pasteurized by heating to 140 F in twenty minutes, maintaipi t fm' ightee
minutes, then cooling to 80 F in twenty minutes. Canrped beer requn'm one-third less time.

Cold water, brine, direct expansion ammmonia or propylene«glyeol and wnter soluhons may be used as tha
cooling medium.

ProcEss - - l . Texp.F = - R.H. % .
CANDY (CHOCOLATE)
Candy centers for coating 80to 85 | .40 to 50
ddxppmgroom .. 60 to 65 50 to B5
Enrober room. . ....oiveeieeeeennns .. 75 to 80 85 to 60
Euarobing
Loading End 80 50
Enrober.. 90 13 -
Stringi 70 40 to 50
Tunnel 40 to 45
ing..... - 65 55
Pa.nned apecialty TOOI. . . .. ..ottt i 70 to 75 T 48
General candy SLOrage.. .......0 ... 0 cveverreninneeenennn. 65 to 70 40 to 50
Tempering room = Ventl]atxon on]y R
Tunnel discharge room requires a dew point lower than the temp of the product leaving the tunnel,

During the summer months the product is usually held in the tempering room for 24 hours prior to ship-
ping.
Recovery of sugar fly in coating kettle rooms is accomplished with the use of cyclone g'pe dust eollecting
devices. Supply air to coating kettles is maintained at 85 F dry-bulb and 61 F wet-bulb temperature. .
Bacteriological control is employed. ) :
Load calculations for hand dipping rooms are based on 100 1b of 80 F ehocolate per. (worker) (hr).
Specific heat of chocolate = 0.30 to 0.56 Btu per (lbg(l" deg).
Latent heat of fusion = 34 to 40 Btu per (ib) (F deg,
ing point =
Sweet milk chocolate = 88 F.
Dark chocolate = 90 to 92 F.

Process ' Teme. F - | . R.H. %
CANDY (HARD)

. 75 to 80 30 to 40
- ngw 40tod5
o t0 75 40 to 45

to75 45 to 50
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