








Abst acts

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 805~09 (1977)
Methods of Reducing Resonance in Phonograph Pickups

by Takeo Tanaka

With the increasing application of sophisticated electronics to audio
equipment and the remarkable progress thereby achieved in amplifier
performance, a demand has also developed for improvement in the
performance of the pickup, which, because it is composed primarily
of mechanical elements, has until recently been reglected. The article
clarifies the importance of the effect of pickup resonance on frequency
response and hence sound quality, and discusses remedial measures
derivad from new methods of measurement, as well as their application.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 785~88 (1977)
Recent Developments in Spzaker Technology

by Makoto Ito, Kiyoshi Sugawara. Mikio Yagima & Seiii Himori

In the burgeoning hi-fi audio market, comp-tition in terms of speaker
performance is fierce, and to maintain its position, Mitsubishi Electric
has incorporated a number of technological innovations and develop-
ments in new addition to its line of Diatone speaker systems. The
article reports on three of these—a honeycomb diaphragm, techniques
for decreasing distortion, and applications of digital metering tech-
nology.

Mitsubiahi Denki Giho: Vol. 51, No. 12, pp. 810~13 (1977)
A 110°-Deflection In-Line Color Picture Tube

by Takeo Fujimura, Koji Nakamura & Masayuki Toshiyasu

The article compares the 22-inch and 26-inch 110°-deflection color
picture tubes recently developed by Mitsubishi with tubes using other
systems. The main features of the new tubes include a self-convergence
system that combines an integrated electron gun requiring no magnetic-
field control element with a saddle-type deflection yoke having a coma-
correction coil; and anti-doming measures consisting of an internal
magnetic shield using black metallic aluminum with a window.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 789~92 (1977)

The Role of the FN Riig in the Davelopment of a
Low-Distortion Loudspeaker

by Hideshi Tsuchiya, Masaru Okada, Hideo lkeda & Tamon Saeki

As one means of improving speaker performance, work has been done
to reduce distortion in the acoustic pressure output of the speaker,
which arises both in the drive system and in the vibration system. The
article deals with the former.

Of the many possible methods of reducing this kind of distortion, the
authors have succeeded through the use of an ‘FN ring’ made of a
specially formulated Fe-Ni alloy, and two models embodying FN
rings are now on the market. The article details the properties and
effects of the FN ring.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 814~17 (1977)
A Projection-Type CRT with a Buiit-in Meniscus Lens

by Yutaka Takano, Takashi Sugahara, Takashi Katagi, Kenzo Awazu & Tetsuro Ogushi

A new type of CRT has been developed for usein projecting color-TV
images onto an 84"’ diagonal screen at a distance of 25mm. The new
CRT is noteworthy in that all its optical systems are built in, and fur-
ther, that the meniscus-lens sv tem is applicd. The article describes
the process thatled to the adoption of the mcniscus lens and the special
characteristics of a CRT for video projection, and reports on the per-
formance of the new CRT.

Mitsubishi Denki Giho: Veol. 51, No. 12, pp. 793~97 (1977)
A Stereo Tape Recorder Using Pulse-Code Modu'ation

by Ken Onishi, Satoshi Kunii & Takaharu Sato

Among the many important improvements in audio-equipment per-
formance none is more remarkable than that obtained by the applica-
tion of pulse-code modulation in magnetic tape recording. The PCM
system presents problems, however, in that the recording medium must
have a capacity several orders of magnitude greater than that required
for conventional analog recording, and some means must be found to
deal with miscoding resulting from tape dropout. The article outlines
the 9-track stationary-head system developed by Mitsubishi Electric
in 1976, and the helical-scanning-head system of 1977.

Mitsubishi Denki Giho: Vo'. 51, No. 12, pp. 821~24 (1977)

A New Method of Corona Suppression for ths Stator Coil-Ends
of High-Voltage Generators

by Shoji Hirabayashi, Tsutomu Tani & Takeshi Kawakami

With generators becoming larger and voltages higher, suppression of
the corona at stator coil-ends has become an important problem. As a
solution, Mitsubishi Electric has developed a double-layer stress-
grading system, applicable even to generators of the 30kV class, in
which two layers of silicon-carbide paint are applied and the power
loss at each layer is increased. The article presents the results of a
theoretical study performed in developing the new system, discusses
performance parameters that were confirmed by the use of a model
coil, and describes an actual application in the coil of a 24kV-class
machine.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 798~800 (1977)
A Quartz-Synthesizer Phase-Locked Loop Tuner

by Ryuji Kudo, Daisuke Shichinohe & Yutaka Hasegawa

A tuner has been developed that applies phase-locked loop circuitry
to lock a local oscillator frequency to the integral multiples of the out-
put of a 100kHz quartz-crystal oscillator. Since the quartz oscillator
has a frequency accuracy of 4-50ppm in the —10~+-50 C range, the
local-oscillator frequency is held to an accuracy of better than +3kHz,
providing stable tuning performance. The article discusses the features,
principle and performance of this system.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 825~28 (1977)
An Analysis of the Attitude Dynamics of a Dual-Spin Satellite

by Kazuo Tsuchiya, Tokiaki Seki & Noboru Wakasugi

Dual-spin satellites, which are in wide use particularly as communica-
tions satellites, are composed of a rotating portion that spins at high
speed, assuring attitude stability and a nonrotating portion containing
the mission instruments. The article covers research on attitude stability
of such satellites, providing a stability analysis, and discussing means of
eliminating wobble, the most important factor in the degradation in
the accuracy of attitude control.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 801~04 (1977)

An Audio Amplifier Cooled by Vaporization-Condensation
Heat Transfer

by Koji Narita, Tsutomu Ogawa, Mitsuru Fukushima & Masao Fujii

With the growing output power of audio amplifiers, the efficient dissi-
pation of heat from the power transistors has become an importan
consideration. The article discusses a radiator used in a vaporization
condensation heat-transfer system applied to increase dissipatio

efficicncy, compares it with natural convection cooling, and introduce
a 300W power amplifier equipped with radiators for vaporization-
condensation heat transfer.
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Abstracts

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 839~43 (1977)
Rail-Vehicle Traction Motors with a Pulse-Width Modulation
Inverter

by Masahiko Akamatsu, Kazunori fgura. Katsutoshi Higashi, Hitoshi Murota &
Atsushi Kaga

A number of attempts have been made to replace DG series motors
with AG motors for railvehicle traction The article discusses the back-
ground, and describes a system using 3-phase induction motors powered
by pulse-width modulated inverters, a system well suited to rail-traction
applications. It also introduces in detail the various equipment proto-
types, and reports the results of simulation tests using a flywheel.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 829~33 (1977)

An Air-Conditioning-Control System for the Machida Station
Building of the Odakyu Electric Railway

by Norio Yamashita, Yoshihiro Ueno & Sunao Yamada

The trend toward energy saving has resulted in many examples of the
use of computers to increase the efficiency of air-conditioning systems
in large buildings. The article introduces such a computer control sys-
tem installed in the Machida Station Building of the Odakyu Electric
Railway, which was completed in September 1976. Designed to reduce
the demand for energy, this system employs heat-storage tanks, and
places primary reliance on the forecast of energy loads.

Mitsubishi Denki Giho: Vol. 51, No. 12, pp. 844~48 (1977)

The Removal of Nox from Stack Gases Using Ozone and a
Wet Scrubber

by Kenkoku Azuma, Shigeru Suzuki, Yoshiyuki Goto, Kenyu Haruta & Akio Yoshitomi

The article reports on a method now under development by Mitsubishi
Electric for removing nitrogen oxides from stack gases by the use of
ozone and a wet scrubber. The system oxidizes all oxides of nitrogen
to NOs, which is then scrubbed out in a mixed aqueous solution of
sodium sulphite and sodium thiosulfate, which possesses excellent
nitrogen-absorbing properties. The NO; in the scrubbing solution is
then reduced in the liquid to nitrogen gas, using ammonia or sulfamin
acid. Due to the use of high-frequency discharge in large-scale ozonizers,
it has recently been possible to effect significant reductions in cost and
savings in energy consumption, and the new method holds the promise
of practical application.

Mitsubishi Denki Giho: Vol. 51. No. 12, pp. 834~38 (1977)
Recently Developed DC Electrodynamometers

by Yoshinobu Hoshino. Kensaku Jimbo, Yoshihiko Yonekura. Kazuo Ueda &
Hiroshi Sugimoto

Conventionally, dynamometers have been used to test the performance -

and durability of automobiles, but as measurement accuracy has in-
creased and the range of applications extended, the performance
requirements have become more sophisticated. Mitsubishi Electric
has responded to this demand from the expanding automotive indus-
try by the manufacture of a large number of dynamometers and devices
incorporating them. The article introduces several recently developed
DC electrodynamometers, including one type with a hydraulically
lifted frame, and another with a MATOC torque-detector and one of
its well-received applications, electrical flywheel equipment.
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BORME & 3k ®IC—F Aa-y OFEZR L% 5 (?ﬁ)]\é
Nd,

2.4 F-HRE

2. 4.1 T HyRIN

HEINESREBDOEFTRILL D 09 2502 BV Sua &
ATnd, 1ol BEDOHER, ThAEZTOETIHIEELA-T
LESDTH 5%, PCMESOHAE 1,0 © 50 85T
7w, IC ygy 2T 5 LKoo L ¥ %iRrET s &
HTE D,

IC xgy kLT, FiFo xey, RAM&E&Hv, #FAREZWL
FOHB5HE souo T, FiH L RAEFRESS b OHHE sows T
5. COEE A8) BRCHE-Z )DL ) Lavzdie, B

HERFCHAEEE L AE ST W U CHRERET T 5 BERD D,
LD ST, 28) OFRBEAD 99 7508, Juz EFAICHIN
T& 3,
2.4.2 Fpy 779 MEE
MR 77 RARBEOREEE : LTrZMir boTh 3R fo
wITOL L D—EMEFDOREZBT b, Fowd7Pyb TS
SEDORER, 7T0 BB ETE sy HE L R B %D, fo
wITOt DRBEBEESOFWERATIRTH 5, TORHEGEE LT
&, BAEBO AL ICEZ3DEFECLIZPDPLRDHE, LN
VI X BRI, BEOWUKMRAETRE LA MITFIET L 2% Fow
7oL EHBRTDTHEHE, XD avwysut i, EFERO LA IC
T BRHBE (o-3v) KL VIREEN D, FBICL D b DOICEERY
RHFBLBRVITEFRCI 2 b0oxd ), BEyREHRE LTR
ELMHEE AyFe HRP, BEAFS L LTHEDLIL T 3 CRC
(Cyclic Redundancy Check) 4 2%xH 5, BYETEHFZE LT
RETEF S REFFEER D b, BRY OFTIEETT 5 25, RO BHAF
FLligT s L NEERAEL 2 b,

BROMIER, BY2RHLTCAZITETE AvEa, Fh
{ENE S (), BIEREE 2a-500d SOHBELC I VTHNR B,

3. BEDOER

3.1 E@E~vy FHER (3)

3.1 #% =

BEAoF ZEEL, BX -7 2EEETEE 5T Lick ) RHEHRR
O PCM ER#38T 5 C L A TE DA, BWR 77 RHEHETT
WFISwo b L ahzZs OIF 5 2SECEMHE, EBEEomcEhT
b,

C TICHBNF BEE Aot HRIT, VA 1ur ROBEKEHRS 73
&9 1592 WK Awl &7 2 Fruin @ PCM 23548 (1976 4258
) T, TONEER 3. K, Jour BER L KR,

3.1.2 PCME8ER

X4 © Jows BCRT X 5K, ATBBREL « WA 20 kHz
D IR F'5:2 B LPF (Low Pass Filter) #38 - %%, S/H (Sam-
ple & Hold) [EI%-c 48 kHz -viizk{k ¥, A/D (Analog to Digit-
al) Zoia[EgC 13bit DHR2EHFE L RSB, T D AD HE,
BRI BERER CER FrotL ThEN 49T T2oF 2D

on o~ O

CHR O—] [ -] l_r

LPF D/A
cio— |
HhH

MFM e
A/D momy TUTARE e BMEF—7
FSEK -
| T g~y F
f :
? |
=
5 FIHABE B UF MFM
BN E Fe®’n Py ZRI bk
L ES
| g B~y
H 1
-CHR o-—{ H }. [ I | ! .

KeEnFEIRR

& 3. BE ~wt X PCM S
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: 1356y | y

[ ZZ1LIR2L2REUERALER _ VZZ1LIR[2LI2R

L7 L — AR HA15bit = CRGCC16bit
F—TOEEHM

BIrIv2o 1
220595 &
B3IbTvo iz
BAr T +#
B50597 2
BELFTv o
BIbTwo
BErTvY
EQLIwo

5. 1 oL—4 DORERR & 588R 2a—2w b

SNA— W 2 I IHIE
ez Bt vl

Eag [ = =~y

MFMZE8

F_4 _
ze o o— +H H M F—xemer
wewgzy PP Z02EC7 v ETT

6. MFM ZEE8% Jows © (1 +552 43)

T 16 bit @ CRC FFEAMME AR -6 DEEIBCEDLID,
CRC 7721338 h BIHBEN DR WS T, 16wt £ CORYETN
THRHL, TRL OB IFLTH 1-1208E L w5 H=EHE
THERYEFRHT 2, Jv—6 SEEBTY t5er KOET T 2K
B, 1.62 Mbps(bit/sec) Dz PCM {2225 180 Kbps 0 (& PCM
EElCEfz i, B ou—6 FALS Ew b AffINE T L ou—4 135
Ewb 2SR E N, MFM @KL S, B 5. K 1ov-06 @D
BR e 5-7 LICiGEER D Ja—2ub 2T

3.1.3 MFM Z/E5A%

180 Kbps 0{& PCM E5% 38 cm/fs THEST & ¢ X 5-7 ICi
$3 5 e, WBEER 472bpm (bit/mm) ¢ %3, COREEREEE
ERT %7 MEM ZEFH2fToTw 3,

MFM Z55%RD 1 +Swo 20 Jowo B% K 6. tRT MFM
ZHO FLIIAL B €17 D Ewh OFRCEFOKIERH b, “007
Lz L B Ewbt OERCHERORERD 5EFHRT, ch
Ik DEESEEBERE OkHz 2 2%, LaL, 57 LOFNE
B 472 bpm LIEFILE W0, FHliE Ak LR AR E D,
oo vz L TFBR2EILT A2 OMENBE TS, »bW5
TE—2 w2+ BB #EC T, 2O -y v HERWATF TN
Sz R ERECERT 3 Anic, REHE BRI 7—J O8RMA,
RBH 2231wl FHVTw 3,

MFM 2587 % W B2k, NRZ (Non Return to Zero) E5T»
2 0BEEENLEE sowy 20 BBERD D, “1017 © Az
~u FRHT 3L I NfToTw3, £/ 6.3mm FuF L9 bS5y
2 FDEBEREHFEL T DD, BE rSwo 25D 20~2b-2
D3, BESORMEEL%* F+utl T2 Feots- BEIC KD 2
0Rb—2 BHBELTnD, PDEOX5alRckd, BEES0 L
—o 2t &F B0 %, LA 2% 18dB %8 Tw 3,

3.1.4 PCM#EBRR

MFM EHE% CEFHE W ER PCM E5 L sows i, 77
FRCIZEFLOPLETD vz #FoTw o, 128Eub @
VIMTAR R E FSw2 KD E 2{EV, FABARES L AKEFIRERS
PO OIEEBIC X VU owr D F+iz2av-K E T 5T 2 IC

PCM RERSREH - K74 - EH: - ek

B 7. [EigE A1 PCM S5

kD, Swz #RINL FARECEH PCM EECEERIBL TV 5. &
® PCM B3R, HERVREMBCRY ZHRHL, RY LA
TEROABBHEE, 440 05 B0 LydL ForThEh
A, Téa;:'fl Fodn KB ENZ, B O 249,75 BEIERD Yo OF
BEZNIET 3 49075 IR X D BIE#fT-> Tw 5, D/A (Di
git-al to Analog) ZEHEIBEDO HIZ, FFYoF+, i sauz TRE
RoaBBES NS 7/A-7+ HERTTODITO 770 BT L%
%,

A CHEEL R 501 Foud7ot KX 3RIFTH B, R
DRIE-TIREHE 5—3 3M—455 ¢ Ewh ERYE 3x 1075, g f-af
E 70yt AEBLNTWS, Thic CRCHZ 16 Eut & LT LA
—teFL BEAL, FERVZRERL T 09w HEPFEET HHE
REFETLL®, PURMCLELSEREBLNBEFROE
B (v-2) CRTOARETHL, —F, R FBRHLHEEZL3H
SRIBCHESSZC Lich D), COROHERESZI4vIL A
FEC L VB LR A BB b A,

3.2 EE~y FAR

3.2.1 % =

PCM M & Wi [REHRoE B4t HEdsdoe LT, VIR
BHB, HE wF Fer, co VIRELE VIR © 4h=X
s ZFIRAT 3 207 T, B, BT A0F 2EHEE ¢, &
BAETOBK 7-7 K L TR AuF SEHEEL, TOREL
NBREBROSFLEREFIAT2HATH 5,

VIR R &E LTk, HMERANFTBLEBERAZAIEREDS
2, T TR—EEREFEE R 1977 F R L 2 IR 2 Ay
I3t PCM S5O E» AT 5, c ONBER 7. KR,
3.2.2 PCM g%

AR 3. 1 BIOEE Aol XML TH 525, EHE ~Aul KT
B, RO2ERRA S,

(1) Fi% - BERRLHBETH DT, —D2D (590 TPCM
EREETE D, (F592 DEAE)

(2) [EEE 2~ BiBcERO 1 ERc 2 [, Sk BRI
30 rpm IR B O T, 160 1 BOECIEBOREX TEH
RET 3, V ,

HICHRBE PSR TEE AR L T2 70, RMCT 558N
Hb, HETLEERAL T3,

FEF - —ROFRER < S/N oREERIZ 60dB LI E
ShitoevnbhTsh, —F d4T2woL07 (& 80dB Bl EHL
HivbhTnd, ThEERT I ADK, —FRFLECATEE
DAD -2 ABE L &Y, &l A DO CHRBTRERTE
FIALCTw3, EfEe LTl 770d B, F«3020 Ef2ED D,
HIC 54520 FEMIC B A DHERD A, € CREMTHERE
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GIV’*T§V§EE{$%%V"CV\60
8. BITHEMOEERFHAET 2T, AN LA & 2hicHdit
FTEERTFA LAY B Y—va-F FRL T B, Joud—F NEwt %

FRCHHRICHE - B85,

T 62N —~1)dB @ d15zuouuy A

N33, AR 11bit 2 BT Ewb i€, 280 % J-u bit KL
Tn3 DT, S/NZ#H678dB, 41FzwoLos iy 85.8dB #15T

wnd,

&% Aa—v--- VIR BRELWES2ERL,

K ESEL bowy

s
.g 'r% SS’ &
& & eq‘,@
B
s
L S s
E I’ /I -~
I
(11bit) /I// %
AP LI~ i AP~ (+)
L7
so—L-o1 1}/(;«///11110‘ o1 00—
Vs // I’ Viad'd
4
S // /’
yd /o]
i
7IREBETEL AL

R 8. gt

BTy M1+~ a—F(2)

#® 1. PCM &RE oiae

N
aa 2

BHE~y FxX

|~y FR

B
A=F 4 FF eV RLE
A ox & & &

SIN
FAdF 3w vv¥
£ v F H B

14 7 7 v %
& # R T

#H v ik F K
Py TAMY ¥y b &
I IrAR

7

A

m
By
N

i

o
P23
glﬂ
8
H@auueys s

w oA
=4
o
w W
A\
N 3
q
"
2

[ewiidict
F - 7 ® = X
@wﬁ-a':/:‘wwl'—i%

2
20~20kHz (*9)
80dB Lk
80dB Lk
0.03 % BIF
—60dB LT
R BRI FH T
1 B max

BTk
13
48kHz
38.1 cm/s
WEERAT —7
9
MFM
472bit/mm (12,000bpi)
CRC, 4¥v7Armif

Varr

bl
&

2
20~20kHz (*53)
68dB Lk
86dB LIk
0.08 % LT
—-40dB BT
R G IRB TR
2 B max

7 T IEF
BOLRFEI Ey B)
47.52kHz
3.33 cm/s
12 BEEBKRTF—7
1
3 fii FSK (FM)

358 bit/mm (9,100 bpi)
CRC, FRiffifR#F

IEAEE A D LAY BEIRAKE N, CDAD PCM EE534 M

B LUK 77 Kitikd 3%,

Fo LAV nfEEL,

l N | ! RF v H f CRC
}-4—i1‘ 13 | 13 | 12 |
| 44ty -
(17—F)
(a) 7— ki

j17~ F(LRCRCE&E L)

17—

(T5>%22)
8107 —F

(17L—5)

(b) 7L —nils

B 9. [EfE At REF Aa—u

BommE S
S/HA/D TL—-LiAL

Sm0BE FMEE

S

TRz ErFa—7

@R

LPF FMZEEE
CHL o} — T
AR ! _—
CHR o e i
B 158
LPF D/A oy 2 BT [enca
CHL o . : ]
HA 1 -
CHR o~ T— H ]
KERER D
10. [ElE Awt & Jows
796

Y—KERE

9. It PCM BHED Az~ 7R
F-5 iC 2{E, Fmicl
[E% v, FEIIC4tsb, RiEf-F K 1w,
1 R Yudn I 13 By x2, CRCFFBIC 12 €y
bR, 1o-F &4 Eub TREL TWw 3,
%72 B9 (b) i 1lov—a %RL 792 0-F &
Aol BT MES R R 220D F5utud & L

T 18 o DF 810 o—F THEEL T3,

T,

EERR A~ v F

WAF—7

FFEnRrELn D,

bEidic,

FraRE RO F 10. KA D Jaws &
RT. BEOELRES LR dERtko
FORUBEZTSERIRL 2002 2l 2%, S/H,
AD ZEfaElgic X b, EAR{LREY (47.52 kHz)

Yova-F EBFK L E 257000+ KE
#Ehd, chbik 1 ELFTOR2OTHEAL,
EFFAT LA XY Yoo BHERE R,
D 3-F LI Y 583y b0-0 * FUTFIEFHRH
IEER DOFIE 2 X 1,

3.2.3 PCMB&X%
BX 57 LY HEI LAY FM E5 DEM
OD © PCM FHEFE s, RS, CRC

C it E hie AIE
B2 ADERTI v 2BEHOBEK LD
C DFBRIRDOEER Jotwy
X b, AWEZEHL, CRCFFEER, WmERE,
BN E2fTbh, 9. kKRT PCM EE
%185, L OEBEEICHE FM EHk i &
N, B 577 KiE»nfTbhd. —F, zow
7 Jubo-u B/ B HEE sowr BEHET
2 DDEHE ol OESiEE 180
—F @ JsvFud PRICATE T 2 & 5 K hilfE 1T
)
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+10dB

dBi-
-~ 10}

_20._.

—30}F

—40F

....50._.

A, JJ_zJ

....60_

-70f / -

-

_80.—.

.490 .

—1001

—~110}+

' ¢ P T T I hasinche ST SN SR BN BN}

10 20 50 100 200 500 1000 2000 500010000 20000 DABCLln
40000

PCM 3518 Zero L~JL {Hz)

11. PCM &E# oY

B X BRY Fowp, FiFo xey IC X 2BEZH, Doz B%
Fio7t:, D/AZRIN 2118 %ﬁ‘LT FOMSwt ¥HB, 2T
D/A ZRosk  o@VeRfrb i DIA 2ifs, Y-ua-t 1 Xk b IS
A 2 HEERE N L THERERTDN D, $i CRCHFFZIC
LBRYBEESICLY, BERE, BCR va-5qud BIEXfTD
n, HEES%E5,

4. # HE

F 1 OCEELZEE ~oF, RUFEER Ao F 2 PCM S&EEOEET
#mTe Fih, BIELAEE Aol = PCM FHH e 638D 7707
EEEoRELRE 11, (a), (b) KRS

5.6 7 U

PCM FHH DWT, 2uF15w BIE Aol FHH & HEE Aol HR
DR & OB 2R~ 23, HREMIC RIS IAREER b 0
HiFi %R C¥ 2, \E Aot FRT ah=As 2B CHEMES
BKREL, ~NIhLRFry OBA, RE#HA s-Jhe b RESRTER
WEORERD 523, HEASHE-CMNECRIEERD Y, KER
/NE VIR OFIfE% %2 5 & HESBRMICER T 5 1w b 25 5,
F T [E Aw F R 0= Fs BEMCEEERS W, 20F 5o D
B5, BRI EHETHOABAT 2 ERAED D, X5 ICwih

b—E—ERH Y, ok BEM EEE ReEEEEL CEBH
PREAORZSIFCHEAGT T C e ABELEbNR S,

SHOBERME 57 © (EEEORMC S AHIC X 3) Fowd
7oL KHTE, BEMCLYVSEEARYFESROBTRE, & a2
FIETE A5,

PCM 8E B0 HBLE 4-F430256 ° 3—FA44L0~F1vd OHR
KEADOEEXRET YD LEDLNL Y, ENiczolE~b, P

dB
+10}

—10+

._20 .

—-30+

._50 -

— &0~

—70+

—80

— ; ) . |
9010 20 50 100 200 500 1000 2000 5000 10000 BCLin
20000 40000

TFasREER Zero L~L{Hz)

(a) JRBEURHE & Mgt

10}
at 400Hz
5 .
\\ /
,L ANy //
R BEROTFASLI-4 Ve
- n \\\‘ /'/
S e 7
I - S —
E 051 Rt
N (ovVu)
)

0.2 PCML a—#&
0.1}
0.05F
0.02 ! :
-30 -20 -10 0

BFLSWL ~,L(dB)

(b) TFHREHE FHH

CM EREBE A—F <% BBFEROELOP CHE 22 ET C
EETEETH B 5, (RB#N 52-9-2 FZA+)

% F X M

(1) &R - PCM GBS OFERE & FEilT, 2R (R 43)

(2) gllE» : #2585 BRE (48

(3) HH, ##fT: A Stereo PCM Tape Deck Employing Station-
ary Head, AES 57 th Conv., A-3 (1977-5)

(4) WEE» : Go-Back-N ARQ HXo—RINEN, E2EE,
J759-A, No. 4 (#E 51-4)
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oF—YPLLS YA Fa—F

Lo A »° %

HE, FM 72— ORI L EE & ZTORFIC X b REMIC
HLEL T3, RICREBEREDTA (B) ZFBEK Juz. P
LL (Phase Lock Loop) FREI#LEHEEAEMBIC & 2 MPX . IC ic
LY, 0FRE - asLAehl-vay BEOHEEH T E LY, L
LERL RTINS DBENAZRHEDFLCEHfH% & - TR
LoTiBohddDThH Yy, FM s+ CE-TRAEFAZELL &
DDA REREEARAE I > Tnd, LEL MIr1 %
BAFM 52— ORFHETHR: L GEBAC bR TR D Fa—tudy
-2 (tvai—2) RXOBECLLHESD D, Fick i LAEHECH
BN & L Ch RIRIERC AN Fuor BEEL, BIERE
DELTEL-FAFHEABHILTLE 5. COhDRENED FM 54—
T CREEROREREICEL L AFEY & 3 L BIEH K REc
Holke TNEBGICL ZOMIEILTESS o4—9 PLL woty1¥
Fa-T TH 5B,

FM f36 )5 o FREEGEI < ik B AT 100 kKHz B, 7xuh <l
200kHz RifR<H 5, LaAB-oTCnb%SET3h0iCit FM =
2—T OB REBOFIR AR EGENCTE T % 5 BET A
<, 100 kHz @ RligTC AT il L, BT FM o
2T HIE 76 MHz 56 90 MHz ©RSRERERZ ch X b
10.7 MHz {£\~ 65.3 MHz 7 & 79.3 MHz R 5HT w3, 7LUH
DEEEEIS T EEEE 88 MHz 4 & 108 MHz ¢ SR E 5t
Zoh kb 107 MHz &= 98.7 MHz % 5 118.7 MHz 2 f v b T
o L7ZA8o T 100 kHz O3EH#IC IERE 2 FLHEFSRE S & 100 kHz
R, BAOBAE 65.3MHz 75 79.3 MHz, 7.y5n OHAR
98.7 MHz 7> & 118.7 MHz o Fig#i s TN, BEOE A
LB ENABETH B, CDXSAELHEPAVEI LD,
BHlED 5 i FoPan vottfFa~T & LTHICER{EIhTw
50 LU F4020 voth¥Fa~F OHEERRL h HAENLTE

5
i
g

1.0+20

kG

30

R O A2 %)
2FLF oL — 3 {dB)

2
7
%3
/3%
\ / =
; L
\.\ ; S 1
S~ /'/ ;
~. 0% _.— >
50
) . .
—100 —50 0 +50 +100

BEERs(kH)

B 1. FM 7.-F oRgHEHE

798 * ERLEWERT

Tk -t F kB BN &7

7 N2y KD Fa-1 ICHERT D L {HEWBFCRERD D, Tian
AOVD A EEADIAOBEES T HERL T, ACTHE
35 949 PLL st 1527 B AYau XD Fa-F € F4020 v
VEYH Fa-F OFEFBEOR IR L D, HVWBEFRMEED 52
~F LEEAEEDIDARVERTH ), SHERTIIDEED
n3,

2. Eh fF R IE

2. & 9%-9 PLL 30919527 @ Jawsd 7754 776 Jo
wIB47956 WART X 5 € g4~y PLL sottr¥ HREHRIEE R
BRDEDD Faws bk b,

(1) KREFRERD & 5 RERE O MR BFIRSR

(2) COEEEORBRICEIL 2 AL Fetig

(8) o ALz REROBEE D BEBCFIRE ¢ & 1 5 B
HZsiREE (VCO)

(4) Auz & EEMBZER (VCO) oz U rEREE%
4T 5 AFHERIEE (rody o EB+ -0 F EE)

(5) NiRERBCI > TBLWABEEOETNFREL, Tk
e T EERIBRRSRC ERE SO HMEMT 5 0-A201%0

T T T Az FBERRD AREEE o, (MY o BIEHHERKERC
AR E ), GrkE% o &35 L ABRER O eg B =20
ANDBIHEZE p1—02 D D1 ICHFIL, KRD X 5Ch B,

. d dop:
eg=Ky sin (p,— o) ,9;1:72,,,1 _E%%zwg ............... (1)

0-A22«2 OEEBECE F(je) &35 L EENERRSECNZ -
NHHEEE e FIRXD X 51CHh B,

EC=F(jw)€d=F(jw)KdSiIl('.Dl—(Dg) ..................... (2)
T DHIHEIEC X o CEERERIRIRO BE MM « KX 0 X 5
Cibd, TITowlk )-suzud FEAEH, 2%he=00L %
DIIRABHEECTDH 5,

w2=w0—|—chc ................................................... (3)
(1) (2) (8) X Y IRKAHILT B,
d(¢t;¢>2) =nw;—wy— KK F (jo)sin (p— py) +-+eer (4)

TCTnBHTH D, HERWE o % 100kHz 2522, 4,
BEEGHZEREE VCO o ABEs 100 kHz 0B EfE chwEE 3,
K (1) X 0 AERIERR O] e RMERD # & tre COXHES
k> CHEEMMHRRREEEREER NS, oL EAkEkEsE
O WM IIHEIERIEFARE O By 100kHz oEffc—E ¥ w3
CEHTEBAREXTHNE, PLL 0BERIC & Y BEEHHRERD
FEHR B SERE R I 100 kHz i fEic—F 3 5,
PAEREER OB AR 3. IR T & 5 K BEERIEZHRRE 5% 100
kHz @ Az T Hodywd L, THERD Yu3YudfLz 5K 3T
- F 35 &5 AR cr X(1) REERERERRE (VCO) o 100
Kz & €T %, Lo ¢, BEEZRKRSRD J)-50-0d
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1
i
i
f
| Bl
i

S EiE e

NI AR LR

® 2. 94—y PLL yut 1§ Fa—T D Jow2d17954
VCOER: 4o 7)) oo
e R K
Y7L NN\ ANTEAA N NN
Rt AV/VAAVAAVIAVEIVARV/ \/ \

|

1

i
Y7o |
SR

10/15_/
3. Hudyudn-uF BRI
—FDFa—F

} o F—YPLLY LYY

655}

654

BB RRAEA M #k (MHz)

6531

1 1 1 !

65.3 65.4 65.5 65.6
BEREIRESET Y — 5= o A (MHz)

® 4. 27— PLL vty 1f52—F DBIE

R 0 ZE 25T 2 X » CEEMNETIRS O BHET 100
kHz & i pwo LARNEERICEILT 2, 4. CZDEEFETRT

FRRBRERO Yy-5u-ud Bl avo BROFTEE 174
Jou TEL T3,

B SN T v 2KSREI 13 10 MHz 50 b D23 b RIE
T ok dEV, T THEBER LA 94-9 PLL votyfFa~7 i
6.4 MHz DA BIIRECE h i Ay & 4 AL 100 KH: 218
T %, KREERETFOBHFIEE L —10°C 2 b +60°C iR EHIF
T 50 ppm LINTH B3 10, COFEXEFAVEZ FM 527 O
RIE IO FFEUERER —10°C 2 b +60°C OREHE-C t3kHz
DAKINE Y, Mo CEEAFFEN LS, Lrd 2Yy-sSu-ud A
WEFE nwoLvy RTERL T BEREREEREISI» Rk,
FM 5.7 ORFHICKIFT 2 FERZEIEL v,

3. AuyszAro5—%

0wy BENEE 2 & &, EEHERIRREOAREK o XIEMERIE
SROAERE o OEBEC—HL noj=0s %5, LAakdioTX
(L)xy

o4-9 PLLIs w4527 « THE - £F - BRI

Fa—P

~HEET =

@ O O ]
K 5. nwotudr-2 Bk
d(p1—o9y)
dt =0
LiadoTR(4)X b

nw;— g

sin (p; —9,) =F—(3w)['<_ch .................................... (5)

Jsin(pi—og) |S| THERLRA(5) LD
"‘”1“‘”0§|F(j‘°)Kch| .................................... (6)

Thb BbEEREFIRED 29-5uzu) MBI « & HEHEHARR
B o) OREUE ney & DL Fo) KKy L OVRE L ALT, Lt
2T 2F(o)KKg 1T nwobovw &% Do

94— PLL 20814 HHD Fa-F KBTI, _LEFED owoly
u OHFHE CREHTEREEN owo TN T 35HER, RE -
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Richard Stokes : Three-phase, traction: problems and pros-
pects. Railway Gazette International, Nov. (1976)

(2) FEE2 : Hruza SHERGRTT & & DISH, ZEERSE,
47, No. 3

S BERR 1ui-2 IC X 2 ERAEEHKOEE - 71 - B -3 - 28 - 843



FV o EELIRPEIFIZ X D HRER A
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8 ppm Dl Lo SOx % SicHiliz N+ 2854, MERROMNS
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(Og) ML T NO % NOy B L L 2 %, BTCHoKER chi
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T DHFEN d-5« HREOE LR OFE A A B AULEIL & Eic ik
BHED sa-AF LD D DRENRD D ZEMTE30TH 5,

&il, AV FeR 10ka/h Bl EOK 971 KB BRI LS X
> TARA 3249y EENEREOERILFERLS2H Y, iF
IR AV B RS E O EE AR E R D,

2. FYURBMEESRSIC XBIHEHRKE S E

2.1 7a—-v—+

COHED so-v-t #E L. KR L oo RICE W THHIE £ 3338
PER T - 2, AHIBCEA XL THRAE S o h
%o @HIED Hx BEEBEMPEHECEi 50~70°C LA %o =at
BeEth, 20 f2 ik Ay ZHEALTNO % NO, kit L, Bl
HABAT D, Bt A2 B ETREE &L BRAXEE AKX OTEM
ZER Rl - T 180°C It FHRE L TS b R HIIC Rt 2 v B,

Ay GRS RS A D ¢ NO B 2 —E{E, flz1~10
ppm & A2 X5 AT O AV BERERHET 5. MEEECE
TR 14~2 % 0 4V (LK % R s—ES < ¢ 5186 %
RieTo ’

T, DO PR R V-4 (NOSO3) & w4 it v—4 (NagS,
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RIFT 5, SREHITERRITAIERE & pH 2 3947 - Il 2,

TR 2 & OB TR R RN Z 5 () ~Eph, 1ok -T
W OETRIE s, NOF % 7ue-y Xk ano-sv BieF
X TEZICMBL 28, PREHENS,

2.2 FYrizd3d NO ok

BEEEIC #Yy 2EEAT 3R, TRENBERERE L IR o
FZORISHEEROTICE () M 60°C DIEZEA Lk, hic
INEERE L] OBEERA o RIGEEEH & D b 128458 1
K&, 7z NOy BRI [5] dtbfru A 3 % Lo
L&, SOCCRITRCRIBCERT I LER A V.

&= L et e b oA ORIRIG, Hlad SOx, CO, H,,
FACATEE #Jy EDRIBICDWTE, #uo1v e 150 EDR
GRS TETH 5, L LEOBEERE 26~27°C T 0.13~2.1
X10*l-mol~t-sec™ ! BEFTH Y, RG] & il L CERc
%,

g1 rb, 60°C Yy & NO BEHML 100ppm D& &, £R
T [ 117595 953EFT3 % e D IC W A SUERENE 029 B & 5HEL & 1
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F 1. BIERHERIG

X : E B # B B =B - \
R s oy E B ® E =% @c o @ £ % X B
ki k1=8%108 exp(~2,500/RT){+mol"1+sec™!
(1] NO+03s—NOz+ 0z +48 keal ~d[03)/dt=£[NO][Os] !
(1.8%107)
ky Fa=5,9%10% exp(—7,000/RT)I-mol"1-sec™!
[21 2NO3 +035—N20s+46.4 keal ~d[03]/dt=k2{NO21{0s] 2
(1.4x105)
03+MZ2’.02 +0+M—24.6kcal
(3] s [0215[01], M=0:
(M=Nz, Oz COs, Oz DrE, hskifk-3=2.28% 1015 exp (~30,600/RT)sec ! 3
IR —~d[Os]/de=2kski[0s]12/k-3[0:]
4] 03+0—203+93keal
(1.6x107%)
ks =4%109 exp(—26,900/RT)I*mol~ssec!
5] 2NO: B2 NO+0 ~dINOaJ/dr (8:6>107%) 4
[ RO =k5[NO: ]2~ &5 [NOI*[0:] k_5=2.4105 exp(1,046/RT) 2-mol "2 osec™!
(1.2X10%)
Ko ko=2% 1013 exp(—24,700/R T )sec™!
161 2N205—4NO:+ 0z —d[N:zOs)/dt=ks[N20s] 5
(1¢10-3)
kr kr=6.3%10? exp(—27,000/RT) I mol~1+sec”!
(7] S0:+NO3—S03+NO —~d[NOs]/ds=k;[SO21[NOz] 6
(1.0%x10°8)
400 - 2. BT OB BIE O RYEFHES RESH L 2,
r ° Vo BEM LT, [0:)/INOI<1 ® & ¥ D #Ju FRIEE & NO &
2001 . DR OBIR R RE L AckERTh b, Ei i FAVAEE LR
- e B, Ay BINE & NO 2R ofIc 1 : 1 OfwiEREE SR X
£ 100} o/
& et nTw 5,
P Y .
2 sl 55 2.3 BRRISRU BN
5 A #v Bb A N dEfEd o NOx R it cotip gk & SEEML,
. e FERIERIER(8), (9)Cht>THINERS b0 & Bbh e
e 2 NO,+3 Na,80;+H:0 —
ol : 2 NaNO, +2 NaHS0g + NaySOy -+ +eeevvevee (8
2 NaHSO; +Na,CO; — 2 NaySO3+COg4-HyO-oe-oo €9
1620 56 100 200 ‘ 4(1)0 LA LRBR0], (IDN%S LELRREEIL T 2,
O3ifIERE (ppm) NOg+Na2SO;-3+NaH503 s
o o Na,SO;+NaHSO,+1/2 Nygereermersernreeiannns (10)
2. #Ju FRINEEE & NO Bbies ? !
NO,+2 NaHS0; — NagSO0, +H,S0,+1/2 Ny «o-veoeoe (11

LCHAL %o

NO & #vy ORI ERERT 5 20, THO foX A DER
fiz &, 2L NO Lo 2EES Az XUBRFERE T2 J14
¥ #HATERE T ko #2 KD ORIEIC TR LFEFELK
D NOx j-a & Aus—2 RUFNIHFZHHL 2o

Z DfER, 25°C, NO 32 456 ppm, RUISHIEEH. [O5]/[NOJ<1
DrE, TR A2 ZEOEERCAEE A2 R’k 1V RN
WBED NO Opd & NOy QERAER S i, L LIETEE 65
9% FCKERIE ML 2INE A2 Foik NOy ptEmnsmd L, 4y
RINEDRA L & bic NO, HERERE & OERHA L7, [T DiF
RRBEXREE T, 2NO;+H,0-HNO;+HNO, KIS
HICRZ o TWRBT EEZREL TV S,

[05)/INOI>1 itk NOp DI ic iz 2 /< NoOs, i
#iz =T NoOs & HNO; Rl o

EESERRRES S b NOx % RS AL A i B % NOy~ & L
THRE T ICIRIT - BT 5 2 0 ic BEHERRRE O BEEZ 2T
% G T [Os)/[INO] e /h & S BYET 2 BER D B,

Ao LR C X % PRI - B - Sk - 5 REH - HE

g 513 NO, NGO HE % 185 2 v IC/NEKIEE 2w THE
B % FTo oo FEERSII TR ORYE 65 mm,  FEEHEER 11, Na,
SO, IHALE 1,000 ppm, #A £z (&1 #2) 1//min, NO, j#2JF 1,000
ppm, SFRTH 5, NO, O ic ki O/b3FIEH R NOx -5
AL, #ho NOy~ REEEE 7oYv-of o307y HRE UFERAEIR
I3k aRko by K X o TER L 2o NaSO; & pH 7 v X 5 Efek
Ik YEREL o

FEADFEE, (1) NaySO; H#EER Az o BEFEIBEICRE (K
HL, MEOMEER 3. KR LA, B b NO, frERL O £ M,
(ANay 8O3 [ANOy) X BT D IR E L HiIC 1.5 5 3.0 ~ 21
LT3, (2)NO, LA NaySOs IBEEDIET & & % ICHD
L, NaySO; 1,000 ppm AT ¢k NO, IR X A AR I X FL C
HBTLERL T B, (3)NO; oHINI 2 HEFFIcER
NO;~ & #iz Bl bk ihAi NO, & olt, [NO, J/INO,] & LT
BHEF2 L, 400 D yu70 K DwT 10740156 Lt & oiz, T
bbb, BREh NO, DiRELEHN NOs~ & L TRFPICEFL
TEh, K0, AFOER iz ERRKISEEfTL TwinL
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B 5. O/NO jB&k & NOx Bk

LERLTWE, AP NOs RwHE A d o %,
EOSEBER S b NaS0; A € & 2 NO; RIS 8)
T & 3 RIREHEAT V.
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BEXE AV #ELR TR LI L L & 5 NaSO; oL,
{123, (3T b 5 %,
2 NaySO3+ 05 — 2 Na,SO,
NaySO;+ 03 — Na,S0,+0,
HALEE A2 22 NOy 2 & ¥ AT ERIE (2] XEETH 52, NO;
BEIND L NO; Ol ERIc k> TRIE 2 B 5, &
# 5 1x NaySO; DEE LD & ¥ i 300 ppm B ko Nay$0; %7
s 2 %R d 3 C LEMRAL %o
WCHESEIC > »THAT %,
A4 I EFFETA G B & b FESEERIEEE 30 Nmd/h %2
L7 bk OiBtRE® TR U o € & ¢ NOx I 260~460 ppm,
G=2350 L/G=15 C& Y FKIFWEX 1/2 (o7 B svtyJ 1469
X 1,500 ¢® %, 4. % NaySO; i & NOx kR o BiR%
AL, WMEE 01 %< (NasS0;) <02 %253 L v»o NaOH %7
mFnE (Na,SO,) <0.2 o O CRh RIS 5. SHfHED pH &
S ETHNIT L waEEEC 7 b & NOy 2 SO, OWRIHEZME T
T55%2, 6FTEN4) DX 5% NOx 14y & SO LD
EHBEZDTHILL A,

HoNO++80;2~ — ONSO;~+H,0

SOSE-ON(SOS)‘;}_ H+ HON (SOg) 5= --eeee--[14]

Beigttaei L/G tie &L, B2 E 15<L/G=<2 v NOx frF
2 80~859% THoTh LIG=251+3L 90% LI Ltk
ik O BREHE SR b B O BV ES A % NaySO; 2 1,000 ppm,
NapS,0; 8 300 ppm, HEHED pH=8, L/G=2 & Lk, D%
HTFCHRS %, FERNE ST 75Uyt #FIRL 2R E 1,420
Nmd/h o-+FHFHIREC 27-17wd Lic kb, Gu=164 DL &
NOy WX D> Hoe 1259053 m & A Y, RIFABEENAELRZ,.

5. 3F 4. &F—D4MT [05)/[NO] B H & NOx kg
CEBIRARIEL 2 O TH H, [O/[INOl=1ICh % TR #Ju iR
TR & & bic NOx [RERHMHEAL T 325, 1<[0;]/[NO]=<4 T
B AV BRINBICEE L 2 v, 2. ZUE 5. 76 Ay MR
NO L BB L EBRELD>TLTHDENL D,

% e R [Os)/INOI>1 & % b IEREHEIC A B A2 i AV 28
FENTLTH, ZOHBKIC XD 1Yy BREREIR Hoe<041lm
LEN T 20 TRRIED Vo ¥ HT 28BN E A v,

BEEHE R O SR ITT ISR 1 SRR IR IC & » T—RERAN D
23, COFEBRFEMCITETIE L5 KL ORIGE EWITE
FULEMIC =2 T2 AR L o Tw 3, A3 NO,~ ik pH=7 ¢k
ESFEREL R,

2.4 EEHROEERAELE

I O RS RP I BRI Nk NOx (4 2L o £ i+
5 LEARDERBENEFED 2RAELF SR TRREEZ S ICE
AT, L7 o THLEEER DS LI R TGS Sotr o—
BrLTERIhATRELL AV, Z0ORDIEE L HREEER
NOEESTEE A2 CHRTECLTHY, Fhic X - THEI
OEHFIHCEETI20EIHRL 1 d,

EBR A2 ~OERIESAEEB LY OBIEE NO,” TH Y,
NO;~ 0& % 2 {LIEEA LR RT3,

Ao WA TR EC IR L e & 5 I SRR 0 BHRS D
BRRELAENO,"THY, TNBERLE*BEZHC LT,

NOy~ ERISLTEE Az # KT 2EANAHE L LTE 217
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(50%7)=0.04mol/i . .
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] I ] I ; ﬁ & S @ i | NOo~ iR 10 ppm, pH3.0, i 70°C
1 2 3 4 5 6
pH .y FLLER | NasS:0s 078, Na:SOs 3.0
6. WifEhE & Aoy i OFIGEED pH KR B 4t | B W R | 35:033+10803+40 H —4 SO42"+2HS0s"+H20
(€3] SO32-+1/3 O3—>S0,2~
18{\ \ FEmz | 3700eem
i Ty o I
RIERM | 60°C B 1.5
16 7@t
N H*+HNO:ZH:NO2*
” ARRER | o oy ox19)
= NO;~ N2 93%
12 E PRI
= @ B NO: 5%
Té 32 EHRD
7 10 = wa N:O B E i
= N
g2 8 h
= +
o 5 OFHHCEE T2 H 0 LEPTE B, CORMBIK X oTHERLZ =
6 rov Shtk, ONNILSOH, ifluic /il C2%E A2 2T 5,
T, ks, REEE Az BERERAETSC LI, 31°C
4 pH 8 @ & % 0.31 2/mol2-sec & 7% -7, BICHBED BT LiT,’CO
2 RS < pH &fFEEZ b - Th Y, B6 KiRLXSic
pH 3 fhiEcmAEAE D N b ;
: : FoE=7 BFETHICHVASSORISER S -y BOBE L
EfbEsp (h) Eado tBbhss, RIEERERA8IL A5,
B 7. 8Os, $304 27, NO;~ @ #Jy i€ & ZEE{LEEE : —d (HNOy) [dt =g (NHg) (HNOg) +++ercneeerereerroneene (183
: , st (180 12 HoNOy* (2HNO,+HY) 2 potsy BEXROHBE
>z (NH,SOH) Xk poez72id %, EE LI T bOEAC TR EERETIRBERR L T b, BETH b & pH 3 0
I 5 NO,” o BTERIGZIIEL, RO X S kR B, %, ky=6.4%101 exp(~—-28,000/RT) l/mol-sec TH - o R
a7 rzu e NOy L OIS 72u @ oy ERISTS Y, K {EZERX O CcEIND,
IGRA5)cHEEN D, NH;+H,NO,* — HNNO,+H* —» N,+2 H,O+H*
NH,SOH+HNO, » ONNHSO:H e (197
+H0 (= Np+HSO,; " +HyO)  roeverrereneeens (153 Ll 210730 BEETOHS LB Yy, PRk cd s HN
FI5EA5)¢o —rov EHlE NoOs ¢ b, NO* & NOy~ s iy NO; #4MRE ¢ 3 2 DICIZH 70°C Ll LR E BT 5 BEXRD 5,
PIT 72y BEFZOHHBE T H2HET 5, RIEEXZRA6] ic NOy” #EHRIGETNET 2E0 gL E & L T Na,S0s Z U
—d (HNO,) /dt=rks (NHSO3H) (FINOg)2 -+ - eevvvees (163 Na,S:0; % #Yo ic & b NaSOy icfE b L T8 T L BNBRBETH 5,
THEz bhb, T CEHAlENE HNOy) ~D 2 RDKFERK NO;~ 3 LT 2 b OB LRSI EBIRWICETT 528, FEHl
(173 Fq %2R 7. KRL %o
2HNO, 2 NyOg+HyO oeevverreresmsenesesmeerisnerennnces (173 R 8. ikroxzy I & B NO~ 53D So-v—+ TH Y, WODOL

o BACRREEEC X 5 BRI - B - 8K - itk - B - 58 847
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| ] (1) NO, DU & L T HFH|

LA < T, NO, BIRAEN
DEN GRS v-4 & 54 Biak v

—5 DREKERE T L %o
(2) EEEWRIN#E I X » T NO,
% NO;~ O-CEE LAtk NO,~
ZyvEny X aworzv BCER
iz T 5 ARERAB LD
T, ZATCHESE A B S LA
HHREE o o

(3) BREORSBERETL T
b oAy FEAER, PR SRR R
& DB LB & 5 E I PR DI
FXEBRIEL 7,

NO2
N20 N20 NO2 N20
CO2 Hz0
3400 2800 22‘00 1600 1200

& & (em-1)

9. PREALIRDOBRRAT 2 AR DFRIRIL 237 b

EBrbhd, BUOITE TE NaSO; & NasS;0; 2 A ic kb
Na,SOu b33, COLET 4V I NOy BENEDS LEHED B
ETEAT B, NO,;~ BEE % D 355 mu TOUNRIVEEC -4
FThiE X v, BALAEE, 7otz 25U, pH % 3~5 gL
CNHNO. % R X2 3, BCHiEE 70°C Ll L 317 NI NO,
PEREAKCHET 2, RBCHEEPFRTT 5.0

& 2. ICRERE LAV T LROME R T - iR ERT. %k
RS BEHIFBEE o FEREEEE 2 SR L 2 RF O FEE A2 DFRARIT 2
Aob RS KR L TCTHNO ORERH LB, EHY
Kb T CEE iz BERD 01 % LIFTH 5,

SR AR

Ao BLIASES C BHEAY R NOx, SOx, HCl RuUt
Adv(BR) 2 FRIFRETE 25 4, ZEMUIERLE sufiv B 0
CHEEL T AV BBMBERTRG A LR D “oy-” CHIERAS %
EALRITH 5 & O L EORAMFERFLN TS, LrLE
RIER LRI SRR OB UERATELTH 5 C & & aatE
THHC EREREIN, ERELORDICEER L OIS AR
BETH 57,

BHTR N OREDORERRRL e, NO % #Yy ¢ NO,
WCEE U e BB L, NOp 2 BN X E R £z 10 ¥ o
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* & E 5

G : A2 DI R (kg/m?-h)
Hog : KUREHERE H.T. U. (m)
ky~kg 1 RIIEEEE (sec™), I/mol-sec X% [2/mol2-sec)

L: @Oz HEERE (kg/m?-h)

R KtEEH (1.987 keal/kg-mol-°K)

T : #EeiEE (K

T £ X B
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