RESTRICTED - . ) o ‘ S Xa38(N)-3

" ENCLOSURE (B) 6

THE DESIGN
OF A
SIMPLIFIED ALCOHOL DISTILLATION PLANT

CHRY . ENG. LIEUT. A. SHIOMI

Research Pericd: April - June, 1945

Frepared for and Reviswed with Authors
by U. S. Naval Technical ¥ission to Japan

December 1945 -

85



ey e

X-38(N)-3 RESTRICTED

ENCLOSURE (B)6

LIST OP TABLES
. AND ILLUSTRATIONS

Table I(B)6 Performa_noe Toest ResultBeececssscraccssansascsasansesabage 88 .
Table II(B)6 " Test Results of Slmpliried Distiliatiqn Apparatus.... .fage 89
Flgure 1(B)6 Algohol Distillatiod Tower DiOETEMsssssssesscsassssss Page 88
Plate I(B)g Flow Sheet of Simpl;ried Aloohol Dq.stilla tion Plant

86



'RESTRICTED KeBB(N)-2

. EXCLOSURE (816

To—INTRODUCTION

A History of Subject

By order of the Naval Supply Office, work was started in April, 1945, on
the design of a ‘distillation plant to produce 500 kiloliters per year of
second class Aloohol (alooholic content above $4%) from spirit with
alcoholic conmtent of 30%, made from sweet potatoes by the sake-breweries.

On the basis of this design, the equipment was constructed by the Chemi-
cal Engineering Department and the plant erected at the Iinuma sake-
brewery in CHIBA Frefeoture. A performence test of this plant was mude
in July, 1945.

B.” Key Regearch Personnel Working on the Projeét'

L U Nav, Eng. T. SHIBAZAKI
N Eng., Lieut. S. SHIOMI

IXI. DETAILED DESCRIPTION

A flow sheet of the proocess is given by Plate I(B)6.

The raw spirit to be rectified is pumped from the reservoir to the feed
gravity tank and it flows down, under constant head, to the preheater, where
it 1s heated to about 650C, and the liquid is charged to the rectifier. The
concentrated vapor (alcohollc content of about 95%) from the top of the
‘column 18 sent to the preheater and condensers, The residual gases, such as
aldehydes, are discharged to the atmosphere.

A part of the condensate from the preheater and condemser is cooled and sent
to produot, the remainder plus condensate from the reflux condenser is re-
turned to the rectifier as reflux. -

.The waste, with alooholic content of less than 0.1% by volume, is withdrawn
from the ‘bottom of the rectifier through an eutomatic liquid level regulator.

Heat' necessary for the distiliation is provided by stripping steam introduced
at the bottom of the column. Two outlet pipes are“provided to take out fusel
0il acoumulated in the column.

The design operating conditions and the material and heat balances éummarized
below and en Figure 1{B)6 and Table II{B)6

A performance test was made ou July 31, 1945, and the results are summarized
in Table I(B)6.

'

IIXI. CONCLUSIONS
This .-apparatus was shown to be suitable for praotical usage. It had reserve

capacity; and only three men, including 1 distiller, 1 fireman, and 1
agslstant, were required for its operation. )
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. Table 1(B)6
- PERFORMANCE TEST RESULTS

Quantity Concentration Absolute‘Quantity
) L ~of Aleohol’, | ' of Aloohol’
iﬁfﬁitr§7,, ammake/ie | 25 vy vetent | 6o.3ske/ne
gﬁﬁﬁﬁﬁt ‘75.5kg/hr 92% by weight 69.30kg/hr
et | | 0.05kg/ts
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