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TO-Plant (Low Pressure Air Separating Plant)—
Its Theoretical Background and Actual Operation
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Shigeru Maeda
Hitachi Research Laboratory, Hitachi, Ltd.

Abstract

After the War, the growing industrial requirement has given a strong impetus
to the production of large quantity of oxygen. In an effort of the industry to
meet such demand of the time the gaseous-oxygen production by means of an
expansion turbine and low working pressure has come to be studied with renewed
and increasing concern. Hitachi, Ltd. following this trend has designed and built
a pilot plant in this category last year, and through several test runnings has
obtained satisfactory results as a whole.

In this report, the theoretical background of this new type plant and several
characteristics of its performance are described as partly listed below :

(1) The low temperature for air liquefaction is obtained solely by the expansion
turbine, of the so-called Kapitza type. Therefore, no refrigerating equip-
ment and high pressure cycle are needed.

(2) Regenerators are used as the main heat exchangers. The high adaptability
of them to the air extraction method and automatic control has resulted in
high efficiency of heat exchange.

(3) Through simplification of the flow sheet, the construction expense could
have been considerably reduced.

(4) No chemical preliminary purification of intake air is required.

(5) The continuous running for a long period can be effected with ease and
safety.

(6) The running cost is low.

(7) The operation and the maintenance are easy.

A x FEA %

il

(1) &

D— H F'&VPTJT“ 1T %J MBS TFBC X D BEEIE L, K045 Th 5
T H SRR H LR AT O, & No &5k Ar 7 Kic T h o i o752 FIH

SN | 1S

A7 7 v b OFPHT T TIRIERBR TV A2, D B

BFN 27 SERT e Ea 7o Tlkic TO 5 v r R ETDHECAHEKREDMERL D\ ILEFEY, [HRkOFHES
j@iﬂi&lﬂﬂ, :"C@’I’EFﬁEﬁ-d‘J:U\"ﬁi‘*fﬁ‘l’if;: EIDOWTRT RICHERE LD THANCTEEL 5 2EEBED L vy +F
LEERAER L 21-DT, =\ cmli%}a X O BR ZvhrELTGHHILICL DTS, B2, &



1212 7 Fn 29 4 8 H H ayA

L RSO BET 25%ETH S, TOHNBRICE W TES Y
WHIBALT 285, FnaRET 50, ST %
il LORERBE TEE T ¥ CRE Y G T 50 L1
KRBT DI EMTE D, —ROIEE FSEEE B 1L 2e4 %
I AFE & LT Isoenthalpy Expansion 37c4>t
ZER A BECHERE L, BIERC X b EECER Lt
BRCET DD .~ o b Ay vRIHIC X AIERESE T 4 F
3% & FEfG S iz A Adiabatic Expansion
T b BIZIRERAIC X h (KECZIREY LOBEERET X ¢
HHEEENTHILTW A,

HIETX

(1) ZESREMaRE IR - TR ML AT (B 2ok gy) +

ER(E 272
(2) ZEXUEAMEE 2R+ S5 m] L fk (BAASHARS) +
T+ RS T
THEX
(3) ZEXHEMEHZIEX — v b s 0iiEk=vF
v IR EL S GAECHARR) +iﬁarm'>~&
(4) ZEHEEMEIEX —Cvdbh s 0itiZiE= v+
v IR RS (BALCHATS) + 16 RS+ RS
Dl X DD . BHIFE L L UREHBIC X 5 HE
MY, THUIBAE VS ThHLBHT-ORE LULRLE
<, ZIupli s LT (Cascade Method 7¢ ) #2%
LDINTE LD, EALER TELTHIC T v =Y ETH
BB HTFRIC G LR BICBE e,

ER R D EHERREE (E50) 2RV B
T%O,E%MKm%Qm%éﬂﬁﬁﬁ¢ﬂ®%@ﬁ%
Ho LI DTZ OFMEEOMENIT LG HITFEENC &
ﬁ%(i@%%n,ﬁ<iDUVTﬁi,7y%:#9
YIhHR, 2v—FYh, B5WE A T v VAREE
RN LS EELEN Y BT 505, Thubit
LI AR RIS OERIC L h XBle b T 5,

Lo Lighi b 2 b O AFEZE4 4 10,000 m3/h
DEORAEDLDICILEG LD THE Wb Y 5
(Y vF7 vy r A AR D EEIC S CHiERR X D L)
LLEBE DN T HHE—DRAEETH S, Z DHK
I —HEECX A7 vE=Y Y vFHRLHEH LA
WETHD, WENTXDOENES S,
xR LE<HFLWWZ7r—>— b & LTH
BHGTRY A 7 VDGR H CIER L IeiiE R & %
SHERT Lz, TOHME X O EiER R OMEEAS - iC
HETHRETEH5.

II) 7= —=hFlCcD2WT
ISy ro7e—v— Yoo d, ODOHF
W X 0 TR O E & TIEE S BRERIIO0

T 7R~ —F X hEHE LN, @DEkSEERIC
A%, GHIOBRERGE 528 rhokords T O ERERE (4
HE) ATEREAY LIS E LICERhOERY RIS
BRI EAE HILD
%%ﬁ%mbh%ﬁﬁmﬁmmth%ﬁﬁzglm,
Wicas, TRZESHEESS, # — v BAcHasR 2 IR 141, AR
ﬂ—EV(%@%IE,%ﬁwzﬁ)%iﬁ%ﬁ%i)
RECE DI, BN 15 OKRE fe e Bl
S IVARFL & BT R R HE H#Mé_ BT\ 5,
xﬁmﬁ£iﬁﬁ@-ﬁ& N, %458:@% L 00 %
SN TN DFREH AFIC)G U Tesmi e H
TWAT 5o FrEGh if(’f;h/cit,z HoOBEBI™ I D K
b, —5E SRR B B BRI X b Tk A U]
B, ZOE L REF A A HISHTRYE LY, HGarlH
B b 7 v I OBMAR IR L U TR0 Bzs
2 1ThHE 5, BEIL Z OHBEGSIRONRR 2 i Taie B
AR B\ TlL, TofafEETchHHH) —170°C %
THHE LIS, 2 ORICBE TS F T % BEREE
i1z Bk X OUREEY AL ESAEICAIERE:
B hh, FESLEKIEGERER b ZRERCTE L
P AN O E O MNP X h F4 L1z Ny, Oy FE
BTG A DB OB H AT TASE L THREMNC T
LEbIS t&:ﬂ%@%@-ﬁﬂb@t@@%&u‘UiL

Higls, TG L L O ELY /P T572), O,
:1.;’7'3‘%?'( (X ,ﬂ@Bﬁ?\ﬁl Iz 4~59% DZEGE%y 0. fis

L3P LTHARLD S, L1=22T Ny Z4S98C
VX ORYE ﬁifmrqﬁxib%Q%%mﬁﬁ < I
ERPRTEC 5 . EE' TZEA B —THSE b, o
ibﬁmi?m%ﬁgmﬂk¢ XL e h, OimimEE

A

EC)

9
(5)

?
¢
/
| E ; ] L

@1 f w
jl—m—.—@- o —
% i i 1: ]
[/
/

LL L LI IEDETLEE LU

Ll L L Ll Ll L L

AN A R IR B R R T X TR B e B0 S R R R i T,

gy g g

arr A O

O BREGR  © WKHLR ® HEs

@ T78—2—7 @ WLE @ gy - v
@ 7K BER ®) B BERS aD) {3 s

@ Ng E# ® &—¥Y ¥ EAKHE
® 02 Fad SRS S ESIE

B1Hl HBEZT7Z7 3 F 72w e=w=)
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