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Temperature distribution of a solid culture of kgji under continuous aeration. NAGATANI,
M., Y. HaTtrory,** and Y. NUNOKAWA (National Research Institute of Brewing, Japan
2-6, Takinogawa, Kita-ku, Tokyo 114, **Amano Pharmaceutical Co. Ltd., Nishiharu-cho,
Nishikasugai-gun, Aichi Pref. 481) Hakkokogaku 55: 175-178, 1977.

In the mass culture of solid koji, the heaped medium is commonly subjected to forced

aeration as a means of temperature control.
evitably appears along the air flow is discussed in this report.

The temperature distribution that in-
The distribution could

be correlated with the aeration rate and the depth of koji layer from the viewpoint of

heat and mass transfer.

Rice koji at its maximum growth period showed an almost linear temperature
profile, 36.2°C at the bottom and 38.4°C at the top, for a 12-cm depth of koji at an
aeration rate of 91.5kg/m?2/hr, while the heat evolution was about 2,500 kcal/m3/hr.

Calculations using a theoretical equation agreed with the experimental data of the

temperature distribution of rice koji.
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Fig. 1. The apparatus for the measurement of
the temperature distribution in the koji layer.
A: main cylinder containing koji (hatched
area).
: air-water contacter packed with crushed
stone (=~10mm¢).
: air compresser.
: air flow meter,
: insulation,
: thermometer. -
: water bath.
: air flow.
: water flow,
(unit: mm)
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Fig. 2. Schematic diagram of koji layer (c.f.
Eqns. (1) and (2)).
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Fig. 3. Temperature distributions in the koji lay-
er calculated from Eq. (9).
T1=35°C, T2=40°C, i1=30.7kcal/kg, iz=
39.6 kcal/kg, kya=3.6 x10%kg/(m3hrdH),
G|A=parameter, kg/(mthr)
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Fig. 4 (a)-(c). Temperature distributions observ-
ed (data points) and calculated from Eq. (9)
(solid lines).

Values for the calculations:

Q (at 35°C)=2,500kcal/(m?3hr)

kra=3.6 X 10*kg/(m3hrdH)
The position of the lowest thermometer (c. /.
Fig. 1) was taken as Z=0,
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Nomenclature

¢ cross sectional area of koji layer perpendicular
. - to air flow, m? -
a1 : constant, kcal/(m3hr)

N c.f. Eq. (6
: constant, kcal/(m3hr°C) )( S Eq. (5))
: constant, kcalfkg-D.A. (D.A.: dry air basis)

az

b1

D
2)
3)

4)
5)

6)
7

b2 : constant, kcal/(kg-D.A. °C) (c. f. Eq. (6))

G : flow rate of air, kg-D.A./hr

H : humidity, kg-water/kg-D.A.

i : enthalpy of air, kcal/kg-D.A.

k  : constant (c. f. Eq. (11))

kya : volumetric coefficient of mass (water vapor)
transfer of koji layer, kg-water|(m3-layer hr
4H)

Q : rate of heat evolution of koji layer, kcal/(m?
hr)

T : temperature, °C

t : time, hr

w : apparent density of koji layer, kg/m?®

Z : coordinate along the air flow direction, m

subscripts:

1, 2 : bottom and top of keji layer, respectively

: surface of koji particle
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