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Abstracts

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 17~21 (1983)

An Energy-Saving Control System
for Refrigerated Display-Case Systems

by Fumiaki Komatsu, Hirohisa Mizuhara & Susumu Iwase

This energy-saving control system has been developed for the
refrigerated display-case systems used in supermarkets and other
grocery stores. The control system can vary the defrosting interval
and the refrigerator off-time (duty cycle) in accordance with the
refrigerating load of the display cases. As well as describing the
control system, the article summarizes the display case and duty-
cycle controller and discusses the system’s effectiveness in securing
energy savings.

Mitsubishi Denki Giho: Voi. 57, No. 5, pp. 1~5 (1983)

New Semihermetic Compressors For Low-Temperature
Applications

by Akira Hara, Kunio Tojo, Tsunenori Mori & Masahiko Oide

Demand has been growing for refrigerating compressors that achieve
reduced noise, increased efficiency, and higher operating reliability.
With the aim of achieving superior compressor performance, Mitsu-
bishi Electric has developed Series F semihermetic compressors.
As well as an improved lubrication system, Series F has an optimized
discharge-valve design structure and energy-saving motor. Models
rated at 5.5kW and over incorporate a ring valve supported at two
points on its circumference. This approach has realized the three
goals of reduced noise, increased efficiency, and higher reliability.
The article describes these developments in detail.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 22~25 (1983)

Self-Checking Functions in Mr. Slim Packaged Air
Conditioners

by Yasuo Sato, Tatsuhiko Sugimoto, Yasuo Kobayashi & Yasuo Nakashima

Since 1981, Mr. Slim packaged air conditioners for store and office
use have incorporated a microprocessor. As a result, they have been
acclaimed for their precise comfort control and nonpolar two-wire
control (reducing the requirements for electrical work). Development
of the 1983 models described in the article has now been completed.
The remote-control unit has a self-checking function that performs
double duty: first, as a test-run checker during installation, and
second, as a faulty operation checker during service, thereby reducing
maintenance.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 6~8 (1983)
A Twin Rotary-Compressor Automotive Air Conditioner

by Toshizo Nishizawa, Kazuhide Yuuchi & Katsuyuki Kawasaki

The twin rotary-compressor automotive air-conditioning system pre-
sented here uses a variable-capacity rolling-piston rotary compressor.
The system capacity is controlled in accordance with the cooling load,
enabling savings of about 309, over conventional mixed-air units.
In addition, a small on-off shock and low intake-exhaust temperature
differential increase service life and comfort, and the simple configura-
tion eases installation.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 28~32 (1983)
A 50kW Phosphoric-Acid Fuel-Cell Power System

by Koji Kishida, Enju Nishiyama, Ikuyuki Hirata & Yasuyuki Hamasaki

Their unique principle of operation is the basis for expectations that
fuel cells will emerge as the basis of a new power-generation system.
As one link in the development of a multi-megawatt phosphoric-acid
fuel-cell power system, Mitsubishi Electric has designed, manufac-
tured, and operated a 50kW system to study dynamic characteristics
and optimize design. The article reports on the system configuration
and the initial operating results in terms of a discussion of the
characteristics of the electrical cell, fuel processor, inverter, and the
overall system.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 9~11 (1983)
Series RL (Z) Low-Back-Pressure Rotary Compressors

by Yoshitaka Qishi & Hidehiko Yamada

Series RL(Z) 0.6~ 1.1kW-class low-back-pressure rotary compres-
sors have been developed for use in refrigerated display cases, con-
densing units, and cooling units. Compared with conventional
reciprocating compressors, these units have 679 less volume and
weigh 549, less—a great reduction in bulk—while the coefficient of
performance has been raised by 30%. In addition, the oil-supply
mechanism has been designed to utilize discharge-gas energy,
enabling the unit to be mounted vertically or horizontally.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 33~37 (1983)

Current Trends in Training Simulators
for Power-Plant Operation

by Tetsuji Kawabata, Shigehisa Wakabayashi & Norio Hasegawa

Seventeen years have elapsed since Tokyo Electric Co., Inc. Mitsu-~
bishi Electric jointly developed the first full-scale thermal-power-
plant training simulator in Japan in 1966. Since then, advances in
computer and software technology, together with more than 20
actual deliveries, have resulted in a remarkable increase in operating
functions and simulation accuracy. The 1979 accident at the Three
Mile Island nuclear-power plant has brought a wider awareness
of the simulator’s value, and the levels of simulator precision and
training effectiveness have been raised. The article introduces
recently developed simulator functions and configurations, and re-
views current trends.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 12~16 (1983)
A Control System for Condensing Units

by Osamu Kawai & Hiroyuki Tsuji

A variety of cooling systems designed to save energy have appeared.
These incorporate new condenser configurations, capacity-controlled
operation, condensing units with compressors of different capacity
running in parallel, and inverter-controlled refrigeration. This has
added considerable complexity to the behavior of refrigerating-
machine oil during the refrigeration cycle, necessitating oil-level
management in the compressor. The article introduces an operation-
control system with applications embracing compressor and refrigera-
tion systems. Based on oil-level control and special-purpose oil sensors,
the system consists of electronic circuitry linked to sensors for oil-level
management, compressor-motor protection, and other functions.
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Abstracts

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 53~58 (1983)

A Microwave Scanning Radiometer for Marine Observation
Satellite-1

by Yoshihiro ishizawa & Toshio Imatani

A microwave scanning radiometer (MSR) will be carried into orbit
in 1986 by Marine Observation Satellite-1 (MOS-1). This MSR is
a remote sensing device designed for satellite-based measurement of
weak microwave radiation from the earth’s atmosphere and surface.
Measurement data from basic tests performed by the MSR will be
used to determine marine atmospheric-moisture and water-vapor
levels, marine-ice distribution, snowpack size, and other physical
quantities. The article discusses the principles of microwave radio-
metric observation, describes the MSR design and main operating
characteristics, and reports on the results of development testing
based on an engineering model.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 38~43 (1983)

The Advanced Computerized Monitoring System
for Shikoku Electric Power’s Hongawa Power Station

by Shoji Kawasaki, Yotaro Miyanishi, Hiroshi Kuramitsu
& Yoshitsugu Sanematsu

This monitoring system for hydroelectric plants has been developed
to overcome the difficulties encountered with conventional monitor-
ing and protection devices in securing early detection and diagnosis
of malfunctions and an accurate overview of plant operating condi-
tions. The article discusses the system’s functions, which include the
monitoring of generator and turbine temperature, vibration, and
flow; auxiliary-equipment and sequence-control monitoring; thyris-
tor starter-unit monitoring; the supervision of the number of times
and the duration during which equipment is used; and the logging
of malfunction sequences.

Mitsubishi Denki Giho : Vol. 57, No. 5, pp. 59~63 (1983)
A Transistor Motor

by Ryohei Uchida, Tatsuo Yamasaki, Yoshiharu Mori, Sadahira Asazuma
& Hiroshi Tanaka

The transistor motor widely used in VITRs and computer peripherals
features a long service-life, high reliability, and a large degree of
design flexibility. The article first describes the specifications and
control scheme of the drum and capstan motor used for Mitsubishi
VTRs. The article then discusses the operating principles and
superior characteristics of a special motor-control IC. Based on the
quasi-sinewave control method newly developed by Mitsubishi Elec-
tric, the IC was designed with the aim of increasing rotating per-
formance while reducing the number of peripheral components.
The article also introduces a flexible-disk motor controlled by the
same IC and discusses points contributing to performance.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 44~47 (1983)

A Digital Protection System for Hydroelectric-Power
Stations

by Michiaki Kobayashi, Zenji Kawakatsu, Minoru Hatata, Akira Okada
& Ryoichi Kimura

Microprocessor-controlled digital protection systems have already
been developed for substation and power-transmission facilities. In
response to a similar demand for digital protection functions in
hydroelectric-power plants, a new system has been developed that
extends the scope of digital protection systems to this application.
The article discusses the basic system design and structure, describes
the prototype system constructed, and reports on the results of
verification testing.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 64~66 (1983)
A High-Speed, High-Density 64K-Bit Mask ROM

by Ryuichi Matsuo, Hirokazu Harima, Hiroshige Takahashi, Tsugio Tabaru
& Yoko Matsuno

The EPROM has attracted widespread attention for its use in
small-batch production of a wide variety of electronic instruments.
On the other hand, when large quantities of a ROM with the same
memory content are required, the substitution of low-cost mask
ROM devices is preferred. Using micro-photolithography techniques
coupled with low-power high-speed circuit design, the M5M2364-
XXXP 64K-bit mask ROM with EPROM read-mode compatibility
has been developed. The article discusses its circuit operation and
operating characteristics.

Mitsubishi Denki Giho: Vol. 57, No. 5, pp. 48~52 (1983)

The Functions and Hardware Configuration
of a Distributed Processing System

by Masaru Kogata, Noboru Nakashima, Harutomo Takatoshi, Hironobu Miura
& Kazuo lwama

For centralized processing to meet demands for higher data-proces-
sing speeds and new functions in office computers requires increases
in computer size and system complexity that cause inevitable delays
in the provision of these additional capabilities. The use of distributed
processing to meet these same demands has therefore been spreading.

The article discusses the special functions and the hardware and
software features of a specific corporate distributed processing system
based on the MELCOM 70/150 minicomputer and the MELCOM
2350/45 intelligent terminal.
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BRSO 110 mW
(4) JRVEREE v-vv : Vee=5VE10%
(5) CE & OE @ 251v0vt0-1 85T OR HEnAS
(6) ZAHIETE TTL avissu
(7) Ror—3 3EE#HE 28 £ DIL (Dual in Line) JI52Fwo/wT-2
(8) Cu EfsEayeto 64Kyt EPROM M5L 2764 K, XA
M5h e JuAFIL
64Kyt 222 ROM M 5M 2364-x X XP & 64 K ¢y b EPROM

64.(398) * L4 FHUVEDT

2364[2764 2764{2364
<22|EP EP |wR2
ROM | ROM ROM | ROM

®INC. | Ver [ I | \—/ 28 Vee | Vee
Al2 | A12 2 273 PGM | N.C. |*
A7 | A7 13 26 NC.|NC.
A6 | A6 4 257 A8 | A8
A5 | A5 s 24771 A9 | A9
Ad | A4 e 233 All| A1l
A3 | A3 7 2203 OE | OE
A2 | A2 s 213 AlO | AIO
Al | Al 9 203 CE | CE
AO | AO 10 193 D7 | D7
DO | DO 1 181 D6 | D6
D1 | D1 12 173 D5 | D5
D2 | D2 13 161 D4 | D4
GND | GND —i4 1503 D3 | D3

E 1. 64Kty p 220 ROM & 64K ', EPROM
D v #HEEX

2. 64K ¢y, 222 ROM M5M 2364-%x X X P
DO

M5L 2764 K& it L 7z Fo R ZE 1. KR/ T, 64K Uwh 22
52 ROM i, 64K 't EPROM o 26 £ (N. C. : J—32935v) IT
M TR % ]19—0 DB 3 27w (PGM), 1tw (Ver) A N. C.
(J=2%0vav) THYH, N C Foicid, »whrihsANESEMNDL
> THHFH LEVRCEER AL 5 ICh - Tn b,

64K £y b 220 ROM M5 M2364-x X xP ONBEEFE 2.
R

3. B & SHERELR

3.1 B

64K Eub 220 ROM M5M 2364-x x XP & 5,5 BEA® 3. 1,
5000 BEE 4 CRTe F-2 I, 10-F8Ewut (Dy~Di) &
20T, 8Ko—f OFERC I3ED 7L BF (Ao~An) HlbgE L
b, E-FHEESL LT, Fui NREIBREK RS, FFE%H
W5 7031491 55 CE), W1 Avr» % Jvto-u 5 7943
w231 {28 (OF) @ 2s5qvauto-L AT Az BE % ERT
%%, BIRE S5 VHE—EBIE (Vee) TH 3,
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3. 64K twph 222 ROM M5M 2364~x x xP

D 5,7 GH

F 1. 64Kty 222 ROM OHifif9 firo b

CMEOAFVEARLLBY - R FLA Y OBIK
(F+F1HE L=3um)

B A Rl Y - 214 S
(BF tor=700 A)

¢« T—FR LTy 7

OV b Ivvza

OUTPUT

IfTJ@BUFFER

H

ADDRESS
INPUT

TITTITIT Tf97 1
|
|

Vee 0—— G

GND O—— ADDRESS ADDRESS MEMORY ARRAY

BUFFER DECODER

4, M5M2364-x X xXP D Jowo 4

3.2 EROEE - KEHE

64K Ewbt 9220 ROM ©ld, EilkRE 21o0J0twY O¥ERER T4 IC
BHET D720, R 7oea16 ¥ EHT IDEED o /ce TDRD
£ L KRT XS 2Bl L <o oBERE AT C & BAIREIC
L 7o

B L CWNEERG, 3 am S -1 OEERE Napia B MOS
F50522 VT w3, v-2f L1y OEBICERED (4o HAZ
i, - b ERLBEE AR 700 A 23 o CTwd, vy au JEHIE,
LD b DR R L CEARRE AL, W X 2 EER R
{LTw3,

2 K NHEIR TR E AATERY TRET 2BERD 2HIC
H, J-1r2ts5s7 BIBEZRMNCEHAL w2, TOER, 4'YT72
R RECHFICERWIL S LA D 2B 2 35 o—F E R 510 %, 250
AM B b Fo7 ZEWEREBIC T 38 fo—4duy BIREOB S TR
BEABELT B Fui1i-JL BERONENEETITAD L5

PEHAZS 64 K €00 1 220 ROM « bR « 321 « E5H5 « P « PATF

27ko

53 K NEREBEORERRIE, RO 1unvasu b T Tbwuany o o
-2 B ZEDL D, LEWERHOVO ts50822 & D-Fh5uT
28 LT BT Ik VIEBIHEATRIIC R > T3, ThicX D,
F31Absvzas 25 ON LT b EEKICIE 3 2 BN AIRICHI B
i, FEMEHER 200 mW 2 EIMBEIFER T E o

4 BEEEHE

4.1 ForeRELL

S LEWER, CE & OE {88 avto-1L 7%, M{ER® “L” L
AT b e, BREhk 7r02 O 5F—2 T (De~Dr)
Bho, 7otaafs 3BT 2ANES KLY, TE
OF, 7¥uarotasfs © 3 MHEARFIAT 2, HEHE 4o
I BT BEEEBE (Veo) KT 2803 EEHD 7
2t2844 DELER 5. WKiRT. Kk W EEELS V

<= SENSE ] A
AMP ng, PRLRAFPOEAAAL (X 120~130D0s & v #R %

TEHETH 2, 7otasrs OARREKFELZR 6.
WRT . Mk Y rotaats ORI & 225EEE,
CE r 7rLarstaafs #2060s,71°C, OF potaz
146250108/ 1°C L wFNBLRELRENWERZ LT W 3
T Embind,

4.2 BRER

IR (FIWER K U RN O BEIR B % R
7. 0RT, MEYVEFEREEA~6VickEnT, #fE
REDFEIHTRALIL 31~36 mA T, FRERFORIRE ML
8~10mA TH 3, WERM (EWVERFR U 17D
DOFMREERFELR 8. KRT, M& AR O0 ~75°C Kt v
T, BVEROREERGL 38~32mA T, FHEROBERERL 10~

70f
6.0r Ta=25C
= C1=100pF
2
~ 50r
Y
4
2 N
% 40
CEPot251 L
30 S
OE7 7 254 L TELAPI RS A b
20 L . ;
0 100 200 300

TIRRY A L (ns)

5. potaafs OEBEETFELE

65 (399)



400}
Vee=4 5V
300F CL=100pF
£
4 ?ﬁtzﬁ‘rl_\
T 200F
% es—
il
N __T/_/g/——/f//”/ﬁwrm
= EEON
100 .
OE7 4 w29 1
= ¥
D —s
O J 1 1 i
0 50 100
BBSE Ta (°C)
K 6. rotaz1e ©FFRE R
2ok Ta=25'C
30}
<
£
B 20k
B
-2
B
10k #isms (CE=H)
! 1 i i i
0 1 5 6
BEBE Vee (V)
B 7. BEER (BERLUEEN) OFBREFRER
4or Vees55V
#)1e8s (CE=0E=L)
30}
<
E
& 20p
=3
%t
=3
ok e (CE=H)
1 i 1 L
0 0 50 100
ABERE Ta(°C)
B 8. TEIRHEM (BIVER R UHEET) o FBRR g ifcfri:

66(400)

N N N N

HABE (V)

BREBE (Veo)
——{ Ion
H iR F
4 —'{ Ios (Do~D7)
Vee=45V
3..
Vor— Ion
2 -
1._.
Vor—Ior
0 I 2 3 ] 5 5
HAOEH (MA)

9. HMANEE (Vou, Vor) OHHNER (lom, lor) {KTFHE
ImMA TH D, ThRDLLEFHCET 3EEROHEE N
170 mW T, FRERFOEBEINTH 47T mW & o CEHBRET &
oTwnd,

4.3 2ofholsk

WHER Vou, Vor) o1& (on, lor) EMERK 9. KR
ER)

S T v

2M10070twY O E L DI, 2D 28y L LTHRELTEL 22
2 ROM i3, RAEE - &El - BEBRBENOERYHALTE L, B
VR, 1-Y— & 254 OF%EKE I EPROM #@HA L, BEE i &{li
I AT Rl 7 220 ROM 2 5% & v 5 [ % b, EPROM
E5E4 FuauAF I T, 22 LILZ 25HIEETH 5 o0 ROM 0B
—BREME o T\ b, SEEMIE Jotx Bl & EE TR A B A
Fifie e, 64KE, r EPROM M5L 2764 K & 381 LRSS
EravAzdn T, 2 L2 AR A AA# 64 K tw b 220 ROM
M5M2364-%x x XP 0@l #ZR X 4%,

A, i MOS « LSI o Bl & < ik Jotx Hlfo s
B ERRE o M kic X 9SSRt - EElL - EEBE L
#etL, EPROM & o aufiztyzs 2 L7 128Kty - 256 K
b 222 ROM i ##0 5,

T & X B

(1) Hfpas : Z2EmEEE W, 56, No. 4, P. 4 (BE57)
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Sy AT —pL—

DI EREEMETI,
7 I AEIH

=R = —
L SRR Y Y v N AT —

R DUHNA > - A
b Y -0l

I, 4 HE VGERBA L LT,
TR S 2B OKkisr (70%) E— X1 % -
THHENZ LubRTwE T, 2N Tl

BT 201224 v atke@i»Lizh, Hsvlre—4x%
BILoBLTHBZ YY) Tafliv)izTan b
ZRCH2Ta2E02lhh L, $7, =X %A
DUIDF 21208, PERIXEREMAE» b T LI
BB 2 L BRSO Sy A L. Fas
BT s pEanTs & Uiz, 4 HBE Lﬁ:fHU\runu
yvaXT~b)v L BB, R
Jv—ThHY s, 7T—2rv A, S, Hrivy—
PHHILILOTT,

i IL20AD SF20DM-H3 (ZAHAC200~220V, 3.7kWE—
ZAZIH) . 30ADSF30DM-H3 (Jiil5.5kWiliH]). 40ADSF
40DM-H3 (5] 7.5k Wi i) D 354 8T,

SN 2T IRA

&
@R.S5.T.U. V. WOERDL JihiT & +— DA JI¥T & Ay
W AT IR N AT TR L TH B DT,
'€E41.4:4Mfﬂdm.~f Lo Y TE 2T,
@6y DY AV ARF I RMABAAIT Yy — A LI R EEAAL »
FHHEMAAAITr -2 ZRCT T =2l GH LT — A
D=2 LY FRLH—IR{LL L Zfi'r)fLvh‘ffii‘;-fv%’?le L& Uiz,
@ T~ XORANEH., HIPER»BETEAL 34V 24D
F o TFARREE L, FIMLL TV £ 7,
@ {1 JJUi-T- £/ ¥ & — Y DR B TBAR £13 78 Uiz
TEA DG BERE AL SR AR, BEIRD D VI I 7 4 > A

A&

RSN TE D,
U RET,

THOTA AHENC CRTE B IUHE= 2 D5 > -« o+ 7
BT
@7 v —> AR MIE—ZDA Y - A 7, W

@ N7
A 7§
@ KA DM, EEUH. 7R D (B

ATyt COREMHEONHE-ZDA v -

@ T, JEHHIEHEDA > o & 2t
EEFK, HiH

I H A SF20DM-H3 SF30DM-H3 SF40DM-H3
SR (T R F 4 v 80~ 240 80~ 240 80~240
B} i i o A 20 30 40
(D SR I I ¢ Hz 40~170 40~70 40~70
FE e 1 S N SR mA 20 20 20
LN O E R e Y A% 1.5 1.5 1.5
Yoy 2 7 oy 7R Y 3.0 3.0 3.0
A ) It i kQ 0.4 0.4 0.4
#aAk i ) (A —iJn \Y% 2000 147H 2000 157 2000 1/7111:5
a‘:fs#-%nuw A )= —2) \Y% 2000 14371 2000 1471 2000 1471
WO B OB R W —— 3$AC200~220V  3.7kW 3$AC200~220V  5.5kW 3pAC200~ zzov 7.5kW
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ok & W N M o—

COERE, Sty OHFEENIC X b AN UNCHREVER %77 5 Bk
AU EEFEOE B S TR OB BT 3 b0 Th 5,
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FENTD vyvd LOEEBEIZTTS o5us R Caty & s5us il
MR D EEER L R A, DYl OUREICEHER O KU — B

WICIRIT B YR & 8% o500 MY 7o & 2 RBE T 5 Y e %/tfz S
DTHbe Liei=T, RER L OBROBERR U 2ty ZHEE~ YLty TE
WIS, RO AR 2500 EBHL TR S ALk s =2
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