


mg{;@é

Yo

FRHA5E a4k Ha S

ZERE SULSHFE

H

SF

A

ASERX

i3

EHER B B (CTEJBD o ovvreeermrmiees et g o
Hi/Re/Li 2 2 5 2y & B ZB T et oo 2ol o
ggéﬂam7 4 yﬁgy(img‘%_%gﬂglmﬂgm L5 W”h‘-__. .............................................

VY g VT LRI e e
%‘Eﬂ‘@&?&@ﬂiﬁ?a%gjﬁﬁﬁ ........... I S — - 1 3
SRR AT 3%533){,%‘&%% ......................................................... 0 A TR
BT O 2 G+ e oo e se et e e e e n e e e

CTL A i 4 0

LR 2 Bh - &
EX P
SRR R
-
IR A2 -
KGRy =P 2T 33 (PEF 2 oo en e
KR Z TATRIC L BERIND CARIE o cvevrmemrmmemnie it
BT « BBETHINIE 7 — 1 2/ 27 sy oo
UZIBa VT 2 o s b oeverinre e e e e, S B35 .

52% Hi/’Re/Li 75 A y—5 <BCL 7f2> ...................................................... N ["'FJ %’1{ ?/é\ .

LA = OHE .
K FE -
ANPNS (- 7

P 3 AE 2 -

E A
L FH A
Ly
N E
L7 S
HLok g
2 it 18 G-

R

CE BRSO

MELCOM-8100 7 4 % 7 # XU =7 4 ¥ 7 ¥ 25 5(3) —F u x5 2 & H—

.............................................................................. Ej!:j\-zﬂg . ‘fé‘ 'fb‘j 9::’ &f .
Lo E I - evevee e BT FE A M5 - BT A M 35 . 5
ﬁjﬂ@ 7L — F3 }LHZJ'I—E%%IR‘I .............................................................................

T I B TV o ee et e

KATHE = -
%o e T — Y.
ARk -

......... W -

SR 0 B
g e
wE %

PN/ S i

{d=a~X75vyda

SERRII— 4o 2 — & v FEEMTEN - RARIOKRHEL

M= s b BARETISE » SRy~ T 2 A BRI IBAN 7T > b Bk
+ HAERIO 150KV HZHHT A BERTER CREES - ZHTHRHANRD + ASIAS £ 258K - ¥4 7 u gzt 2 Wk

G EFR

WL 7~ T L a— 20 E v F u— SHRIEER « AECELT

561
567
574
581

590

559

i 1 =FECTE My — K AEE

BB 3T 4 CT B2 — R BB XN CTh b TESOIHE, W% CTE
W F — BRI I N, WMBORRT S BIUEL, BHEZKERERxn
TEAZR EDZEFRMSHEE L TERL 22, 29 5%k -T, CTIE
T T OICHEX G BRI L ARt B,

CTETZ — RSHBOBRKOBER, TOBBE LTR-12REALTVE D
T, @PERREAR KN L R D, MREIREEE A ANTED e b (RS IR & b
OTHHEICR 27T L THE, TDEINE - BECEERERIFLEZ >0 5
IEIRACTE, ¥ —X vt 7RO SEAEES RECH D, X bICEE
BOQAFEGE A Y, Hx ONEL B OEEAIE T ), 22T IFic i
EAEREFWHFEL TR 3,

RK2 =ZFEFYFazy b
F3 ZFERvHSy—-YxTay
T4 AFTEBES =X FEEL2E (HF0D)

EEEREKAL S H












g \?&@Wﬂ

T

rT=%TBBHR, 77X P52+

UDC 621.565
EEI—-KEBRBKCTER
REAR k- TDAREETE - fURIEE
EFEBEREH Vol. 44.No.4-P481~487

ZES-FGURC TERIGMER - 2ZFERAL 2&{FHLvwii Tns—
KRR TH 2, BER-1213T 13 TOHER~1], R—-113%12{ b~<T
EA L b R IIR YR & v, Zolh AEIH BN > kAT
DEERDEAHRALLV, LRd» TRARACL2828E2 570
Hav, CHEIEELH T, BRTHI L0 IRELEREE LTV,

O

UDC 697.4.032.22
BBESEEORERSRHR

KIEFR— - ke A - RS - BhnE
=FEBREE Vol 44.No. 4:P508~511

REH S TREBAEAEENBEI R LB THI T I, ZOHF
AEBR BT ZRBERMIERRYERHFR» b FH SRR FRIE R L L
DO b,

AL TEATIME B LFR0RPIRBRBEARNNE LT, {HRBLV
HTRYMALZFRIZ DV TR~ D,

O

.UDC 628.8

Hi/Re/Lis X F L & 555527
HE - Al &
ZETEHEE Vol.44.No. 4:P488~493

FOR AR DY E KBTI, Sy r—OHN—42—F p B AICTE
ENB I L, INLNERHEMERIE, TOLEES» L, BENEH
HE2ERKEN B, Zntzd, FHLWHHS AF LTS bHi/Re/Liv 257 L%
ALLEGTHN =L~ 3R L0 T, ZOME LHi/Re/Liv 25 412
DWTHEMAL, b TRBIHBL LTS L) 0BRSS T 2EE %,
MELCOM- 1530 T4T% 5 2D 70 75 Alz 2T b ik~ 5,

O

UDC 697.71:697.97
SRERGIEKBELE

FREE - REKT - il % - _EEFIEL
EFEBHIER Vo. 44.No. 4-P512~524

ERHAFRICRH20FR»H 52, FREBEL YR, BIREOEYS %
TrIANRPECHCWLNBE I Ko, o, [HEMHIBEEICLEIR
WEHTE 25 ZORROERRANS v, AL TR, kRO LIGIRE
HKOFRIZ DV TR, fUNEBEETR, 5 v EESHIEEEI ATV
FU o=y b, BilEKE, FHEBAEBEF) o=y P E—RICL
YeXvsty g Ay —, BEIUBEBREEMNL, dbeT, SEOME

DR THEND,

UDC 621.5.04
ZHR 7 1 T & B —RBRETEEIC X 38—
ILIGFAZRY - 3B 2%

EZEBHHEE Vol 44. No. 4-P494~500

ERESEHBERSE L LTECHWLNTW B 7 ¢ M (T 3 AT REEIME
S & CREIRSAF R 8 5 e, BTN 2 MY 555 2 HE
BTEEOL, o ( 27) BRI, i > CHER BT % - 72, JEO 7
fortm b FEREOERINME R, FHEM 2 U+ 2 BEkoyn Bz ko,

BRERAM E X5 iz, FIYy /08, SRS F F YRR
BEy FEEENLE1.5~2.7, Bl kE< T2, BEREZIS (T
BILE, 74 Vv FiRad, ey F, BErs{$s, FEEARO
i3, oL S5 LAEMREEZECE 2 L5 %
B % b 2,

UDC 621.928.9:621.359.4
BEDETE ST
FEARIAT - FlH—
=FBEEE Vol 44. No. 4:-P525~531

BEFEORERHHOBELCHEL VKA BFRO—EZ L E->TE), &
BRI BT 2 BAFHHRRINHEORE L VSR L AL o2 E
BNTWB, 2% KB 5 RFEBEM 0B LI fE 2 v RSF o i
HLDTHFEL L 5w,

AU THRERGHHEREWEC AR, »—2vFFr228E2T5
D—BHE74AMZIEOnTHRT2 & 0, BRNTEOIERGILE VT

O

~7z,

UDC 628.8:697.9

Trig yEIGEAR

= B BiEs

=TI Vol 44. No. 4-P501 ~5907

EHECS T AR RFAEEer a2 1, 2HEBFHCMITET
BY, $HLELIEMUBL0EEhits, w> g v E—{HIHRIEETH
5D TERABEM OFMEE L —BEBITH~N2 2 D Ev, SEREEES BN
KRBBHLERTHEIL ) 2 FIAFR, HFEAR, &HET oW E%H
Zhtd, IEHRIEKTEI LY, BRIfA L E2HALL—LZT7 32 OHE
LRFIWEES>CETVDE, BHTRINLOBHIZIEZ 2~ (Kkafnz
#HERBFIBUILT INLAEES SEEoerya - RITEHEBELEAR
L7z, Tk, ik ks, EhicfENL L3 2T
EEHROF SR EF R~ SHEOWMEIZ DOV THEL 2,

uDC 628.84
Kfgsiybr—SxF7ay
AEH—

SETHEHEE Vol.44. No 4-P532~539

(PF2—-Z>

BARNEZERLEGF BRIV, ZRicEs THRLWEHRFRICE
L2255, HENLY }IAFTRIM > TEBz=y P HRHE (IRH
NBEilEE->T&R,

3 2B OBMAEN 2 RS 5 v ERIC RS SIS Lo T

o, BEEHEC, EHETLYOERARYAOAR—AEHE N KREL &
TWRB#HFECLY, NEBRO2 =y PXERSNII LTS,

CHOERFARLEYOFH L EROBRICHIET 228, KBy y—y.

T3 Oy ) - X e O L7,

¥CDTT7TRAEZ 7 ba—FiE, BEA—F (A7E7202127m) A0 0] 7 SHE G 7 A L 20 P 30 1 b -



B, 77X}

77k

UDC (634.1./.8+635.1/.7):641.43(CA)
KRZZH3FRIZL 2FRMNOC A B3
T - KB AR

EHWEHEE Vol 44. No. 4-P540~544

HRHOWHIED ) bERIECEHENS TH 55 FREO ARy 20
A AT E w2 HE, whwd CANREICEE N Bl r 20k
YLEEHE # RIEL 2 0 THET 3,

HHAETHHEE R T REY ZOREEROFRICIE, Hild 20T
NLAAMEFBETEZHEIMRLNTE Y, BRYURT S L Bbi bkl
LAPNETNERM AL bt b, SHTIBHLEL VR L2 T~ > 8
RHFERIHT 22 2 MmEL 2,

O

UDC 682.142: 007.3

MELCOM-3100 ¥4 RZ FRXL—F 47 L X514 (8)
— A9 LS

ZHARTER - WHER - AMPEZ - BISHIE
=ETHHE Vol 44. No. 4-P561—~566

FEROBAT —72EERELLARV—F 4 ¥ 7 L AFLTRTO 7T
1H— FRRTF—TOBTERIN TR, HEEodEomTL, »-
FHROEBOLTOL RSN I o2, 70 75 0BT 4 27 #10)
T3E5v 70 T ReABREF—70FEYBELZAMALTEBETL? L]
e 70752 BB E0TES, 22 TEMARK-HIn 74 2 2
Nb—F 47 >X%AfmmLt?xz7mx%7n79A%gmﬁﬂ
PWTRET L, ks BMARK~-MO&fms L v7— 741
L LA e <:> ()srw (2) OBETS 2,

UDC 621-565.9
= -%ﬁﬁm%
KB FEE - AUl
= BB Vol. 44. No. 4-P545~550

ooyt

Fiidp - AERIENEEOTED S 2 (v 5, LHENam» L 20
S REAR o i TR A 2 ne by = L L R E O FI R A A
Th b,

LBV THRBRENLHCRGRE - By —Y v 7=y b LBE TR
RG] LR DMEE 2 b T ot ordes Ly, 2 2 ISBHE A 2 b
G 2 MRl > T, ERERE L & 2 R4 LEERE Lo o8

L 2.

UDC 535.12.084:621. 1-296
L—FREFEEER

AECER » BOARMEDR - S0l - fEME—RN - W @
EEEEHE Vol 44.No. 4-P56T~5T73

fodi, BEE - 8030 - MERF oM T 50, 3XTTHBEMTE L 0 18
T 7NN, 7y 0M, TENTICE? 2 CoEML, Wk E
BE L2 RIS A7 20MFEFTL LN T D,

SORUPLBRRINLAFLO—RELT, L—¥EE v 24
BB ARA L2 vy REEENERE OB ZET L2, S
WHISE & 7 Ry s e ¥, 2103 7 o > R CEENE2ATY 5
ZEHTE, MROBPBAT o -7 2 AL 2RI ANT2HE~510H
BT T 0 BENE AT O EIEHTE B,

UDC 621.574
UzZzEarsyrordazyb

R - ILARIETE - 45ihmaL
ZEBRHE Vo.44.No. 4:P551~554

WS L S5 I X OGRS L TS BRI U FERTWS
A, IR LOFME L TREOBEL, FNWrELER T2, SHENH
PRRERCE- L UZB v Fry v Vamy P EIOEI 22 5 HN
MTH b,

BLTRZOHUBN L SHx OF5E, BB, & L ohl %+ 5%

LB~ L L2,

UDC 621.771.23:621.313:621.316.7
BEDTL— b I NEEHS

CARER - Bk B%

ZEREHE Vol. 44.No. 4-P574~580

D7V =t INAEBROER L LTE, Xk0borbifsnsd,

(1) F=EH I —TRT08UR
(2) 492y BEORA

(3) iz es - EMLORR
4) AGCoigzH

O

UDC 621.565
=#HHi/Re/Li754v -5~ <(BCL
KRV « (REIEE - AT -
EEBHHE Vol 44.No. 4-P555~558

ZHEBCLMTI4 v s —5—lE L wEAOBEE > LT, SHomilH
ETATTRIVAREA L T, 20BN BE - FF 5 ¥ TXCOHET
AFFPPBEL LAV bW G R Th s,

IR OBEIEHIEIC L 2EBRH 2 B HHER O ARET 2> T
HTssb0T, BE-RE- £ W - Bk PORENHE, 74 2 25—}
Dy 7BKHD BLELIHERL YIRETH 3,

O

UDC 621.397.6
SRERITYV

ERIBE « KAHFKE

=ETEHER Vol 44.No. 4:-P581~589

ITVEZERECHEAT 24546, RIHHER L LIEL LTwa, Bt

CETCRGHZLEL LA VWHEBEERITVA 4 5 28&LL, IT—-T3E
cIT-ToReLL, 2ofRkE, BREEMEEANIEIY», Y¥arvl

BRI oA &) 100~10F0 7 2 oA RIBEZE{I:, T{EZ Q)
BNBRESERZ -, ¥ ¥y - x— AR, BEzEELECLILE
Iy, EHEERETHRIILLAI L TH S,
AXLTRIDH250FEH S, BELLE, (W5 LeEBEEOH
fE2m L, R, BRER BHEREREL 2, bV IORATD
AHOMBEE BT, kM BHEOMRBR & L,

XTNTTZINS 2 bhAa—FIF ERHI—-F (A

7% 704 197mm) AMINIF N 7 TEHIE LTI L AL T e 3 Dk






= 2.2 W0 L x oKMABOINKIT R

Hydrolysis rate of each refrigerant.
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Driving gear section.

5.3 EELHRE

Capacity control system.
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High velocity flooded chiller.
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HifRe/Li & 2 5 & & 4 % %=

HroRf o e A

Hi/Re/Li System and Industrial Air Conditioning

Shizuoka Works

Yuji NAKAMURA - Shinobu MARUYAMA

Packaged room air conditioners have come into popular use for special air conditioners in industries of late. In view of the necessity

of their operation high reliability is demanded on them. To cope with the situation type GT room air conditioners working with a new

refrigerating system~the Hi/Re/Li system-has been developed.

This article introduces the outline of the device and the Hi/Re/Li system, also describing a program made for answering the inquiries

on the specification from the market by the use of the MELCOM-1530 computer.

L% A #» &

RE— O BEATHMOFRKEL & bic, EEHORHREIFM
MEEACFIF XN B & 5 ik » 7o FICEEERP.LOEREZEH, i§
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35,
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% 2.1 R B A2
Shipment order classified by use.
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3. HiRe/lli v RFLDER EHE

3.1 Hi/Re/Li v x5 L DHERR
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3.1 HiyRe/Lizzys @ I B 3
Refrigerant cycle of Hi/Re/Li system.
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Pressure-enthalpy diagram of Hi/Re/Li system
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W, REBEES X 0 HBTEE L, Xbic, B 4
I RTSCHEREAEE LT, WA, Y-C2 BOET% s
2 Tnd,

4.2 HijRe/Li ¥ =54

@iftbligic HifRe/Livase 2L tic kY, 5% Co V2R
Fo TR, B LB AR o 2RI CHATRLE & D, A
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4.1 GT-80My — 42— 5
GT-80 M room air conditioner.
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4.2 GT-50M 7 fit ) 4 4 4 © — i
Controled cooling capacity characteristic of GT-50 M.
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4.5 EE®

FERERHO 1—60-5 2 LT, HHIWBEOHNHAD
Bic, 2FE XU 3T snavqw NHER - WkIERR L B0
BB SNSRI % A LT, E RN 223 (M o B R TR
DEE R EP> TS,

5.

GT i L— 4o — S5k

GT B L-60-35 ORI HEE MBI OmEbEr &S 1, 5.2,

5. 3R T .

% 5. 1 Pl et (S40 200V 50/60 He)

Standard spec1f1cat10ns of medium temperature use.

P GT-50M | GT-80M | GT-100 M ‘ GT-150M
I~k { ¥ &R R 7 ~1,990%1,100X 550 2,300%1,100 X635 2,313%1,300X 635 2,320%1,700X797
mm l oMW o B OB WO 1 1&5+535+300 1,4104-6204+-300 1,423+46204-300 1,470-+5504-350
BRE % | & B fiE 1 keal/h 10,500/12,000 15,000/17,500 19,000/20,000 30,000/34,000
ES T A 16/18 2527 1 " 3i/as 50/52
R :
[ 2 % " @ A 115/108 147/138 174/151 - 147138
E g BB KxXE &K WX EX )
I # :&ﬁ W BH kW 3.75 [ 5.5 | 7.5 5.5X2
. 23 2] & S
i
REE 2 " TSRS
w W i) 5] HiRe/li vRF4 (FT o =Yvyaria—asrd)
& 13 R-22
B OB OB OKXE B gAY R v 27y v X] ‘ WA e v a7y X2
g B # m?/min 50 i €0 ] 100 | 150
B i
A% B E mmAq RERERS
OB OB W N kW 0.4~0.15 1.56~5.5 1.5~5.5 2.2~5.5
x | | K iE 18C 0.9 1.5 1.8 3.0
t’h R 1.4
& 1k Kk i 32°C 3.7 5.7 A 7.0 1
AL | A 18°C 0.5 0.5 0.5 0.5
mAa | K i 32°C 9.5 6.3 9.5 6.3
PLIERHEER A
. X A v E—-Frd—%
i # * i3 BER AR
,,,,, Sl b o — X
Bk o= 4 v WLFE x> S
o %k w7 v T MgET ()
i 5 it HREWRE X @ 1 HEEHRIEX2 B
x 7 7 i A x — LRy T oy~ A
jiE! 4 Eil i w [ISRUIES a0l - .
rIvoh—xe—2FR WX ® 75%1 1001 75X2 o
# sh i i ke 270 | 360 470 660
¥ 20°C 55 RWARRAD EHE DM
% 5.2 A-Lovwva FHEHEMRE (Z4H 200V 50/60 Hz)
Standard specifications of all fresh use.
W on GT-50F GT-&F } GT-100F GT-150F
113874 twiﬁfi 1,720% 1,100 X 590 2,030%1,100X 675 | 2,043%1,300% 675 2,020 1,700 837
mm 5y 1,185--535 1,410+620 | 1,4234-620 1,470-+550
HOpER | A 13,000/14,000 19,000/20,000 25,000/28,000 39,000/42,000
s & 16/18 25,27 30/32 i
AAAEE ‘ B W B A 115/108 ) 147,138 1747151 147138
FE oMo AxE M LEHIX] LEHx2
EEBE sy kW 3.75 o 5.5 B 7.5 5.5X2
# # i 2 W O® K
P VAR e 4
puEl El & 7B %74 v
R 23 1 (20 Hi/Re/Li Y274 (F7 =Y vyaviua—rinTy
A 5 R-22
ER NN EsI N FiAve » =277 v X] | WlgAveyazy X2
— ) # m?/min 15 | 25 ! 33 | 45
RS - o
i @‘?i # B H mmAq P EEZ {
% B oW kW 0.4~0.75 | 1.5~2.2 1.5~2.2 | 2.2
A& @ | & il 18°C 0.9 1.5 1.8 3.0
t/h X @ 327 37 T - 1.4
o ok k32 ’Cv 3 B 5.7 B 7.0 1
A% | 18C | 05 05 0.5 05
mAa |k @ 32°C 9.5 6.3 9.5 6.3
ST wEe A
3 i 3 g v E—Fr¥d—%
i "@ # & M
REEIS e .-
# o ox 4 v F LEL K o
H S - MR LA ()
B I H it - o B B X i i PR SRR X 2
% = % % # BARE el AR
# % # i i HAXE it S v BN
s vrr—ze— KR WxHE ¥ 75%1 | 1001 ] 75X2
H O E h B B # —
x 7 7 1 n P - VLAY Ty —4h
m 5 i & kg 270 | 360 | 470 660
¥ 32°C 70 HBAEIDBADH
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5.3 5 W

e H: #E (=4 200V 50/60 Hz)

Standard specifications of low temperature use.

7

w8 L GT-501L | GT-80 L. I GT-100L GT-150L
WigtE | @ X 5 % L 7 1,720%1,100X 850 2,3871,180% 635 2,383 1,300% 635 ~2,340%1,700X797
mm PR EEEY 1,1834-535 14104577 - 1,423-560 N 1,4701870
Yt % | & B # & kealh 9,000/10,000 12,000/13,000 i 17,000/18,000 24,000/26,000
& (3 WA 18120 32734 45/47 61765
S i ' - i
AR 2B % O A 115/105 147,138 1,741/51 147/138
E # B B KxE ECES J.,,mmxkz
EmBES BN kW 3.75 | 5.5 I 7.5 §.5%2
e i = bl 7 2 O R
i el
HRE @ Hl b sz vk
ar i3 L] ) Hi/Re/Li ¥2F 2 (3T 7~V v¥avbu—rrsrr)
L jii 8 R-22
2 OR BB AxE & HlAsw v =77 v x] PiBEA S w2 o= 7 7 ¥ X2
mim | B mimin | 80 15 o o 20
W OB oW o kW 0.75~1.5 3.7~5.5 5.8 5.5
B W B E mmAq MEBRE LM
& g [ K& 18°C 0.7 1 1.8 2.2
th ! . _ . R
w K | & @ 32°C 3.0 45 7.0 85
KA 2 & @ 18°C 0.5 0.5 0.5 0.5
mAd Tk 32°C 7.0 4.0 9.5 w0
WIEENS Wi
g 2% a3 AvE—Fry—%
" # ’ﬁ B
BUEEIS -~ %
# o = 4 ] '7/' MLUAEX &
UL 3 - v T WIRFET ()
T ¥ T EEAEI <] @ AL HIRIE %2 1
X T 7 4 L b3 LRy T g ds
i it 5 i W] 7°C DTFORECRAZATLTRE)
b oy bl f{fi bl I Iy W BLFE]
Iy r—Re-gfk WxHE K 75%1 | 1001 75%2
i i i # kg | 275 | 370 | 520 700
HMEATE S 10°C 80 %o W&o
6. 7RSS aEtER —
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PRAE Ui e b 2RI A T 42 L 7o

D7, FHEEHAERTICRE X T v 3 8T8 88 (MELCOM-
1530) e, GTIB —60-5 DKW (R « d-LoLwoa I -
D, BERED (GT-50 1B 1—-10-5~GT-150 —pr-3) O

ERED), REBE WEBw GG A, AR, bRk
B EORHER RN E T, WX ) OlalE wFuh & LTh

R i, BWETIRERILBRIES 72150k T3 Sodss % IAkC
ML, DML 2 ~3 DfilicowT Ll Fic AN+ 5%

6.1 Zmss5anflE

6. 14T, Judss D Jp-Fe-t BiFT.

MELCOM-1530 ic 493 15w b & LT, Hif (q:'(nu H e d-n
JLwua - REHD, A, B B, wnTEhE
ﬂ,%Ar“#Hﬁlvrﬁﬁ& AMAAm,ﬁmmmﬁ.%m

s HRMEA IR R B2 b, ik, LB L TR, LI
7} (mmki TeREERIEEED, WABKEHGEY (BB, fUHs
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&

*xHORDERED SPECH s k  k k %
AM MODEL GTG-80 ROOM AIR CONDITIONER SPECIFICATION DATE
SPEC NO R-1400
PURCHASER USE OUR ORDER NO 0-31-7410-1
QUANTITY 05 POWER SOURCE 3 PHASE 200 VOLTS 60 HELTZ
COOLING CAPACITY 17500.0 KCAL,/H AIR FLOW 80.0 M3,/ MIN COOLING WATER TEMP 32 DEGREE
ENTERING AR DB _TEMP 20.0 DEGREE DR EXTERNAL HEAD 20.0 MM:-AQ COOLING WATER VOI 5700.0 L /H
ENTERING AIR WB TEMP 145 DEGREE WB MOTOR OUT PUT KW CONDENSER HEAD LOSS M- AQ
PIPING PORT DIRECTION RIGHT SIDE ELECTRICAL PORT DIRECTION RIGHT SIDE
COMPRESSER SEALED TYPE 550 KW PRESSURE SWITCH CUT OUT PRESS. 26 KG,CM2
FAN SIROCCO FAN REFRIGERANT R.22
AR FILTER POLYULETHANFOAM
PANEL COATTING SOFT BLUE HAMMATON FRESH AIR INLET SIDE
HEATING CAPACITY 430000 KCAL /H HEATING SOURCE STEAM 0.35 KG,/CM2
HUMIDIFIER 4.0 KGH HUMIDITY SOURCE STEAM 0.35 KG, CM2
* % % WORKS SPEC#* * %
AM MODEL GTG-80 ROOM AIR CONDITIONER SPECIFICATION DATE
SPEC NO R-T400
PURCHASER USE OUR "ORDERNO 0-3T1.7470-1
QUANIITY I 05 BOWER _SOURCE 3 PHASE 200 VOLTS 60 HELTZ
COOLING CAPACITY 175000 KCAL ~/H AlR_FLOW 80.0 M3 ZMIN COOLING WATER TEMP 32 DEGREFE
ENTERING AIR DB TEMP 20.0 DEGREE DB EXTERNAL HEAD 20.0 MM- AQ COOLING WATER VOL. 5700.0 LA H
ENTERING AIR WB TEMP 145 DEGREE WB MOTOR QUT PUT 1.50 KW CONDENSER _HFAD LOSS £3 M- AQ
SUCTION AIR DIRECTION 4 DIRECT SIDE DISCHARGE AIR_DIRECTION UPPER SInE
AR INTAKE GRILLE TYPE AR DISCHARGE DUCT TYPE
PIPING PORT DIRECTION RIGHT SIDE ELECTRICAL PORT DIRECTION RIGHT SIDE
COMPRESSER SEALED TYPE 550 KW PRESSURE SWITCH CUT OUT PRESS. 26 KG,“CM2
FAN SIROCCO FAN REFRIGERANT R-22
AIR FILTER POLYULETHANFOAM
PANEL COATING SOFT BLUE HAMMATON FRESH AIR INLET SIDE
HEATING CAPACITY 43000.0 KCAL /H HEATING SOURCE STEAM 0.35 KG - CM2
HUMIDIFIER 4.0 KGH HUMIDITY SOURCE STEAM 0.35 KG.CM2
6.3 &HMEH (1) Example of calculation (1).
% % % ORDERED SPEC: * %
AM MODEL GTD- 80 ROOM AIR CONDITIONER SPECIFICATION DATE
SPEC _NO R-1200
PURCHASER USE OUR ORDER NO 0-31-7400-1
QUANTITY 05 POWER SOURCE 3 PHASE 200 VOLTS 50 HELTZ
COOLING CAPACITY 17500.0 KCAL ~H AR FLDW 80.0 M3,/ MIN COOLING WATER TEMP 18 DEGREE
ENTERING AR DB TEMP 20.0 DEGREE DB EXTERNAL HEAD 30.0 MM-AQ COOLING WATER VOIL. 1500.0 I ZH
ENTERING AR WB TEMP 14.0 DEGREE WB MOTOR OUT PUT KW CONDENSER HEAD LOSS M-AQ
PIPING PORT DIRECTION RIGHT SIDE ELECTRICAL -PORT DIRECTION RIGHT SIDE
COMPRESSER SEALED TYPE 550 KW PRESSURE SWITCH CUT OUT PRESS. 26 KG,/CM2
FAN SIROCCO FAN REFRIGERANT R-22
AR FILTER POLYULETHANFOAM
PANEL COATING SOFT BLUE HAMMATON FRESH AIR INLET LEFT SIDE
HEATING CAPACITY 2ROW 25000.0 KCAL “H HEATING SOURCE HOT WATER 80.0 DEGREE
HUMIDIFIER 0.0 KG/H HUMIDITY SOURCE STEAM 0.00 KG,CM2
* & ¥ WORKS SPEC* %
AM MODEL GTD-80 ROOM AIR CONDITIONER SPECIFICATION DATE
SPEC NC R-1200
PURCHASER USE OUR ORDER NO 0-317400°1
QUANTITY 05 POWER SOQURCE 3 PHASE 200 VOQOLTS 50 HELIZ
COOLING _CAPACITY. 17500.0 KCAL ZH AR _F1OW 80.0 M3 MIN COQLING WATER TEMP 18 DEGREE
ENTERING AIR DB TEMP 20.0 DEGREE DB EXTERNAL HEAD 300 MM-AQ COOLING WATER VOL. 1900.0 LAH
ENTERING AIR_WB TEMP 140 DEGREE WB MOTOR QUT PUT 2.20 KW CONDENSER HEAD 1 QSS 0.7 M-AQ
SUCTION_AIR_DIRECTION REAR SIDE DISCHARGE AIR_DIRECTION UPPER SIDE
AIR INTAKE DUCT TYPE AIR DISCHARGE DUCT TYPE
PIPING PORT DIRECTION RIGHT SIDE ELECTRICAL PORT DIRECTION RIGHT SIDE
COMPRESSER SEALED TYPE 550 KW PRESSURE SWITCH CUT OUT PRESS. 26 KG,”CM2
FAN SIROCCO FAN REFRIGERANT R-22
AR FILTER POLYULETHANFOAM
PANEL COATING SOFT BLUE HAMMATON FRESH AIR INLET LEFT SIDE
HEATING CAPACITY 2ROW 25000.0 KCAL ~H HEATING SOURCE HOT WATER 80.0 DEGREE
HUMIDIFIER 0.0 KG, H HUMIDITY SOURCE STEAM 0.00 KG, CM2
6.4 EEH (2) Example of calculation (2).
T R CEA R & o T &,
6. 3 DREMEHIL, EEROBELETHREINEREETRT (2) ERBICHT 31 Avo RBHIE X,  (SIEM O - EE

WRETEBHEERT,
6. 4 DEFA,

REENARCl, BEET2HFEEEN

AEEE Aok T Lo
(3)

o MIZAAAZ KOG BRENOIER ARETcH B T &,

BT BT L BERARET, RHKREMMEE B C LI kY iR
FRRMERD, TNE a-h- HEREE LABER T,

. 7 U

LIk Hi/Re/Lizzzas &, 2REFIH L% GT H p-b9-5 LD
THMNLAR, GT B 1-60-> OEEL T3 LT 51T,
(1) #BrzEdRMT 3 2tk b, 3C~43C 2 THEW

Hi/Re/Li vazs & FgkZed - Bk - FLIL

A ETH-T, BFRIEEE, HWESRE, RRETiNs 3E- 8
SRR OIRIRE B ¥ ORBRARICH L TR, 4%TD Avr—
B —t60-5 CHRTH LT Wb D Ao LHERELTWS, &
#d, ZRILLTwL Rur— I 1-460-5 DRI WTHER
BHh, CT B 1-60-5 D oZ3 DRERE D AVEEL T
%o
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Finned Tube Heat Exchangers
—Analysis by a Method of Design Experiment—

Consumer Products Research Laboratory Kisuke YAMAZAKI « Hiroshi YUYAMA

For the purpose of improving the characteristics of heat transfer outside the tube and of air pressure loss of the finned tube heat
exchanger in extensive use with the air conditioner, factors making up the apparatus were distributed on the Ly; (2'%) orthogonal table
and experiments were made based on it. From the variance analysis of characteristic values, the effect of each factor is obtained to seek
a concrete method of improving the values in question. To improve the heat transfer coefficient, the longitudinal pitch is made small,
the tube arrangement is made stagger, the ratio of the transversal pitch and the tube diameter is taken 1.5~2.7 and the air velocity is
increased. In reducing the air pressure loss, the fin pitch is enlarged, the longitudinal pitch and the air velocity are made small. The
each factor effect has a trend of aggravating the air pressure loss characteristics for the improvement of heat transfer characteristics—a

negative tendency.
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Finned tube heat exchanger.
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Dimensions of sample. K, KT lick vl xh, EBE S5 (B)EHEcEnTE—n
R L I A A TR % £ > C UGBS 2 BT 50 C D & F EHTA & B0
¥ OB OB A L, BRI S »CEIMBERNC L Y fa, L BAREEINE &
b At asa | 2ss | 10| 2 | n | oz | 202 | e EHIC, FHENETLD b BB OBIERYASIE S n 5o ST T2
T, BRERKONERME 451 IKd»T € - c & b JEGH
A-2 254 | 254 | 16 4 1 3. e .
L S R B B EHL, Drfinn b AR E SR B o SRR & 5
A-3 380 | 38.0 10 2 8 0.4 1.91 210 I & YD 722G MIL X b J1H 4.0 mfs ¢ Y03y L& Z250C
A-d 380 | 380 | 16 4 8 04 | 317 | 126 LD fim->Te s
R 77, & V\]u:Lf/Mi EHEKZ 5 ) AT—ERESCCIEEXh
A-5 254 | 254 | 10 4 it 0.4 | 198 | 202 et R I X DIEIS R, FEhEF R B L7 Bk BT I b
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Schematic diagram of air duct.
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Vas 10 15 20 25 30m/s
v (R,) 13,000 26,000 39,000 52,000
TH 5,
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U, ERETTA S BAOENE LT, FHEOR-ERAR
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SAFCH L7 Lig(2%) HEEETH 5, BROR® L, —EO%
B OMKE T H 5 5 S XSGR L, ¥ —ikD iM%
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F Ewy P
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24u 5 fi
I4ulwF I
ZERGR T
Ot 14

BEIE 9 D 5 b, BT~ 7cuteF RRSHRIROREICBIT 5 %
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Flpx e 2EH, Fl CuF REIOHNSETR%RT 28 L ED
LIRS, B Cw RERORNG M RELAETLETT 5E
LEOR OO, EREEEOMNE. FIEE, EROfhT

*& 4.1 Ly (2¥) EHE L EROFNY

Lig (2%) orthogonal table and factors assignment.

v P1 VdP: V
3 eS| VPixdon X TP2fi §X XX fpX
P do S fedo fp
?ﬁﬁNo.N 1234567 8 9101112131415
Al 1 R
B-1 2 T1Ti11111222222722
A2 3 111222211 112222
B-2 4 1112222222211 11
B-3 5 12211221 1221122
A-3 6 1221122221 12211
B-4 7 122221 1112222711
A4 8 1222211221 11122
A-5 9 21 2121212121212
B-5 10 21 2121221212121
A-6 1 21221211 2122121
B-6 12 21 2212121211212
B-7 13 22112211221 122]1
A-7 14 221 122121122112
B-8 15 221 211212212112
A-8 16 2212112211 21221
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% 4.2 FEOK:
Level of factors.
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Air Conditioners for Mansions

Shizuoka Works Takashi MIURA » Toshird KAISE

Lofty mansions, a community of dwelling houses, in the metropolitan area. are increasing by leaps and bounds nowadays. They are

expected to continue increasing hereafter. Being high class living quarters, the mansions have fairly high rates of air conditioning insta-

Hation compared with general living houses. The air conditioning system for large common dwelling places is of various types such as

a central system, a block system and an individual room system.

In the heating, a device to build in hot water coils is gradually coming

into demands. To cope with the trend Mitsubishi has developed air conditioners in which hot water coils are built in the evaporator

and having low noises and high performance.

This article describes their specification and construction together with the merits and demerits of representative air conditioners for

mansions.,
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Exterior view of model GM-B 10 S.
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Specification of GM series air conditioner.
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Heating and Hot Water Supplying Apparatus for Tall Apartment Houses

Wakayama Works
Tokyo Sales Office

Kdichi OHATA - Noboru YAMAJI
Hayao YAMANAKA + Nobuhiko MEKADA

The price of land has been soaring year after year in the cities of late, and it is inevitable to make the most effective utilization of

the space in its development. The site for resistence is a case of no exception. To accommodate as many inhabitants as possible, dwelling

houses are gradually turning into tall buildings. This is exemplified by the recent boom of the so called mansions rising up at the rate

of 1.5~2 buildings a day in Tokyo.

These tall apartment houses are mostly heated by a central heating arrangement concentrated at one place. The latest trend, however,

is to set up a heating and hot water supplying apparatus at an individual household burning oil instead of gas. The reason is that the

user of the apparatus, living in a separate block, would like to have easy control of his own condition at will and yet with economy.
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Exterior view of the wall heater.

% 3.1 PB-MI15 {4
Specification of PB-M 15.
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Specification of KT-M 170.
W # ] KT-M 170
16 2] it 1701
3] iy =7 vz (SUS?27)
% A - ¢ E AN 1 kg/em?
woE M B OE A 2kg/cm?®
#o oA A O PS3/4 B
3 w4 W n PS3/4 B
® % A n PT 1B
B B H a] PT1B
* BOW O OB OF PT1B
LY PT1B
# & ¥ B (@SR Wi AR 9422°C
it o i) IRy —r 25t

£ 3.3 9a-pb-x

Specification of wall heater.

b/ % PH-W 5 PH-W 8

1 SR B & X X BT (mm) 580 1,600 65 580% 2,400 65
M2 H bl 470 keal/h 755 keal/h

# i & hid 3% 514y

B # it i 0.75cm? 1.21 m?

k23 B 1.2t

ok M A B g F PT1/2

i o om E A 1 kg/em?

i) EO® B OE X 2 kgicm?

# i i b BERRIENZA YT
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Qutline dimensions of type PB-M 15 oil fired water heater.
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Outline dimensions of type KT-M 170 hot water supplier.
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Temperature rising characteristic of each room.
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Generators of Cold and Hot Water for Air Conditioning

Wakayama Works

Yoshihiko IWASAKI - Tetsuji HIDA - Yasushi WATANABE - Kazuhiro UEDA

Various systems of air conditioning are in use of late.

Among them a fancoil system is found prevalent for the installation in a

building with many rooms. This system is also applied to domestic air conditioning in many cases, because it enables the occupants

to have easy control of the condition.

This article gives description on the characteristics of a cooling and heating system using cold and hot water, introducing also water

chilling units, oil fired water heaters, and a Season Pac Master combined with an oil fired water heater with a chilling unit, applicable

to small scale offices and residenses. Relative apparatus of the conditioners and problems awaiting solution are also touched upon.
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Example of air conditioning piping
(conbined with boiler).
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(chilling unit only).

Example of air conditioning piping with
Season Pac Master.
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Specification of chilling unit.

\ B 4 |® Kk M| CRS CR-1.58 CR-2S$ CR-2 CR-4C CR-5C CR-8C CR-10C CR-15C
noH T~ |m A AW - - -- - CHH-4C | CHH-5C | CHH-8C | CHH-10C | CHH-15C
W # & 723 749 854 771 920 120 1,492 1,650 1,505
i 434 510 776 692 960 960 828 828 1,390
mm -
i 53 584 534 582 592 586 586 601 601 696
# 2l B LIRS > o =PI A 9 2 v AN Y v} S
T oV LR | nu 200 | so60Hz iR 200 50760 Hz
E # B ® N & B g
P 7 kW 0.75 ] 11 0.75%2 1.5 f 2.5 3.75 ] 5.5 [ 7.5 ‘ 5.5%2
% N BHT =T VP~ TR koW B O R
I A & e £ — PTo4 | PT1 ' PT1 1/4 [ PT1 112 ! PT1 1/4
% i B ow 25 } 30 } 25% 2 —
% w om b7 N FamT ALV Fam TR
[:H i # £ PT1 PT1 1/4 PT1 1/2 PT2
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L M @ [ R22 (& < A& #F &)
BHOEE N A v F 1 1 2 1 — —_ — — —
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SRS B ok R W o 1 1 1 1 1 1 1 1
B E A G 8 Bk 1 ] 1 1 1 ] 1 1 1
MR M M M OB GRAR) — - — — 1 1 1 1 1
g OB OB MW O®% 1 1 2 1 1 1 1 1 2
ML =2 o m - - 1 1 1 ] 1 1 L
AT e g o - - 1 1 1 1 1 1 1
LI g Y v - — — 1 — — — o — |
B’ RIS EBE B R A — — — — — — 1 1 2
FL S S ] — — 1 1 1 1 1 1 1
"W OE K 4 —_ — - — — — 1 1 1
®O®m % E = 2 2 2 1 1 1 1 ] 1
=V RF =2 207 — — — — 2 2 2 2 4
Y- ¥ x =z 4 o F 1 1 a — — e — — —_— o
i h N & ke 80 83 160 i 125
#CRH BD 2
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Comparison of floor area and width.
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3.1 CR-15878 syudazwt #E
Exterior view of type CR-1.5S chilling unit.
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3.2 CR(E)-8C ¥ 3Yusazut S4B
Outline drawing of type CR-8 C chilling unit.

3.3 CR(H)-8C §f i
Construction of type CR-8 C chilling unit.
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Capacity of type CR-1.58 chilling unit.
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® 3.7 CR-8C, CRH-8CIE 7uv517w b #hHEINIH (60 Hz)
Capacity of type CR-8C and CRH-8 C chilling unit.

Specifications of oil tired water heater.

1 # PB-15S | PB-1sC | PB-DIs | PB-30B | PB-0C | PBS0C | PB-@C | PB-80C(A) | PB~I10C
g B F mm Ak 1,563 1,563 1,547 1,316 ‘ 1,315 1,361 1,389 1,637
?; Zi — mo 500 ¢ 500 & 500 ¢ 580 566 ¢ 700 800 875
iL i mm 610 730 830 907
fie 71 keal/h 15,000 30,000 50,000 €0,000 110,000
. kit E V 100
@ iy  # Hz 50760
R ¢ 1
t R | SRR 26 200 2107180 230/200 250,220
f w BRI 26 40 210/180 230,200 250,220
H 3 CEED A AR 2P SHEDRHBETDE 4P
YW 2.5 125
il O 7 X y m oy = ‘
é %R v o _ bu a4 £4n RS0 | Pegdatr
TJJ:' [ 7 S = ATV bE—a J A F oy T
:ill\ #HoOKk F K| Py FE) EREe —~ 2 (2HE) O R K
AR AL sviu—7 RN10A Faz7b)v— RENIA (FLeoFd o hm gt
[ = 35~80°C 40~85°C A% L 4006 A
% & ¥ B BB o AEEB LY — €
#mo® # = [ £ bt 1 £T 3, 2% 4T ok A il
Wiw om ®m oh 2.6 2.5 43 | 7.2 1.5 10.0 14.0
Gl X~ T 7 - 125GPH #m— 80° 200PH #w | 30GPH et | 25GPH &t | SSGPI =2
T - XERW - — 500
- HHREYN kglem? 1
{\{ BEES kg/em? 2
% [IE - S 110 100 | 120 | 180 | 220 [ 260
S i SUS27 CP SS34P
5 # @ B m? 0.86 1.91 | 1.61 | 2.98 | (HSEE 3.98) 4.01 | 5.99
B it i # # L ;Wosm Rl A vy F
& i3 ko) 7% L I Xy~ 25t
fg & ES — ST Fa—Tadn (BMK)
i L# 7 — SUS 29 (HIE 17.5kg/cm?)
2w FCaRC = . 16 ” " =
ﬁ /min
2 fE 71 kecal/h - ¥ 38,000 K 54,000 —
%R 1O % mm 150 ¢ 200 ¢ 250 ¢
WO W & ke 58 68 | 70 225 185 an | 410 | 430 750

M A (RIRE 85°C
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Specification of relative apparatus.
(L) Bk su0

" # | FT-% | FT-as0D
% ke 90 450
SV T & X XRET) mm 1,189 %437 e Pa R
»n ES3 Tz ) AT A Y A9 3 IR
=1 # AR A &, U v EREBULT b A BB
;; o " AR ~— S R E 54
# ¥ mm 1.2 2.3
b [} E kg/em® 0.7 0.3
(2) z2s-vau0
% # ET-20SB | ET-40B ET-100B
# # 20 40 100
¥ " SUs 27 BAMIEEE FAME R IR
] K fE ) lmin 32 46 46 150
- # 7 sl 25 A 25A 324A
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Interior construction of oil fired water heater.
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Interior construction of cistern tank.
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Interior construction of hot water supplier.
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The temperature rise at the start of firing and
performance chart.
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The performance chart of type PB-50 C changed
heating coil for use hot water.
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Performance curves of hot water supplier.
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N BEDHRER ATC L AR >TRB L EFRLT WS, 25010
—DDEFCANNE, BOTHEE 60~65C Lo Tn 5,

5. BiRKFELR
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Outline drawing of type PR~2 Season Pac Master.
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5.2 y-Fufvrera- PR 4 g
Outline drawing of type PR-4 Season Pac Master.
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Interior construction of Season Pac Master.
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W Ak #W K °C 5~15 (1) 2R-29728 BL '\,
v B W A 2.1/2.0 O . . .
7 % ”i A_NW 270 AR S 7yud1mwr & FNEN#HEDE D L, 5.6
A AF R 127 1520 X5 CEVEREABETD 385, v-Aufwooas— O B E
b |t B A 71 W 200 350 o
i PY Eakab et & HBLTEL 5 PR 5.70k51ckY, #960% OMBMCRENTIETS S, COkY,
wo M o®m B i1 % (JIS) BOLFIAE L < i R
w | & (s R 25 B Dl L (BT S
O % &R 38 7Ly + v b (2) BEtri
E(& W 9 A 8.4 10.4 YAl PR e B o AR 2, 7
x%( > A W 7680 7650 FAiiEokEE PB-15 & #9710 b CR-4 D BGH U THIERZT
T e A % 45 o BB HIELT, v—HAofwr928~ TR, BEROIDOEXIC
B @ ! S#H 11 kW 2%A 2.5kW ey pesETE e e ) I
Blote @ = SWES -7 VT2 gy a7 Fa Ak MEATLTHROAES M, B LUERf07 2HHLTREC L a:#!ﬁi
I . :\47fy9f:—7’:x4» PR T5e, BERMEE LTI %L L& TE 3, (=)
e ¥e m H % ¥r 270 Gk H BRI R {Trnkd, TOLHELEEEDZ L XLIELSES).
W 8 (< A i) R-22 3 B 7-;7) r\v,c‘. 2
SR T AT SUNISO 3G F ) R AHHTD ]
T T PTI # ¥ B E FUud1zet 2 EDEALEE, HIEDERER, KA
DL . " e oy
RKERD PT 12 ¥ | PT 3/4 ¥ SO L EROYBL (200 V2100 V) AuBECH B EA DT
g & a g | DOREMIEY -, WEES L . X ESEEE R ) . . }
gt R T B maRTEe, ERRDNHY L Ay Sy - 7, 2wF BIROBIERD 2 8% LT R, v-Rufvroza
o BRAGE, =t e -7 | BOAER, D e g — TR, AIEDHR 210F OUMRE &, A~ BEREO 2 T TR
PPRR B i 7v—A—'~Jc vy, JkiRFE éh, MERT, ERELE
w, EROEAE, MERSR | L0 ,
% A 8 8 # » 7 |14 20V 50/60Hz 80W |14 200V 50/60 Hz 150 W (4) CEHEAKIC L 2z TEETH B
520 =3 - Vol. 44 . No. 4 + 1970




“‘WW

3
S oAb
S

%
v

(£/min)

E 5.5 PR-4 & i #k §5 8% 14 (60 Hy)
Performance curves of type PR-4 Season Pac Master (60 Hz)
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5.6 ke F5- DA X B RTEA DB
Heating and cooling arrangement in combination of water
heater and chilling unit.
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Heating and cooling arrangement with Season Pac Master
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Change of refrigerant pressure by water temperature.
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Installation of the chimney.
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Diameters and heights of chimney and effective
areas for fresh air.
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The position of the chimney top.
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The Latest Air Cleaners
Yoshiki ARAKI - Kenichi HIRAYAMA

With the development of industries and the over crowding of cities, the Problem of air pollution has become very serious from the

viewpoint of environment sanitation and quality control of industrial products.

Air cleaners in the air conditioning system thus demand

high efficiency of dust collection under the circumstances. Also they must meet with the requirement of simplicity in maintenance for

the labor saving of the custodians of the premises.

Mitsubishi has worked out air cleaners of such high performance as to collect dust of having a size to the extent of submicron in

diameter. They are now introduced to the market as type FD-B filters and well commented of their maintenance free character. This

article deals with them and also foresees the future aspect of the operation.
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(3) HEH XUBHREENAW,
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% 3.1 FD-B oqua {1
Specifications of model FD-B.

# B £z bR
& B2 | =ver N 7/0 (4
1 9B | 31,120, 1,320, 1,720 mm 3 FiS
2 i & | 2,240, 2,440, 2,640, 2,840, 3,040, 3,440 mm 6 BiiH
] a5 g | 3960, 5,760, 3,960, 4,160, 4,360, 4,560, 4,740,
e 5,160 mm 8 Fi&i
43 5 | 5080, 5,480, 5,680, 5,580, 8,080, 6,280, 6,480,
6,880 mm 8 Al
% = | 1,590, 2,140, 2,690, 3,240 mm 4 Fii%
B T | 910mm
Q[ ow H @ ok
® el ¥ | ox 0%
HEE 7 VEHE | 5.0m/s 2.75 m/s
L | 1SOT0 mi/min e | 85~560 mmin 12 7
o 2 3l g5 | 399~Z,000 mfmin_ 170~1,120 m®/min _
- b = 24 T4 24 B8
W m T | 450~3.000 mYmin 255~1,680 m3/min
™ RFE 32 i
L 431 g | 795~4,000 m¥min 385~2,240 m%/min
32 7 32 F
# M i | 10mmAq 4 mmAq
it ¥ ¥ H | 20mmAq 20 mmAq
EZ) W 7 bo R (EBEC S TSR
5 | % | FX-2800
Wox B & 10,12 1.6mEx20m B
Eiis B | 3¢ 200V 50/60 Hz, 220V 60 Hz
- 1B 80~250 W (Z&WIEE 280~450 W)
H
WO g | 2B | 110~450 W (ZEERIE 310~650 W)
W 3l IB | 140~700 W (BIKEF 540~1,100W)
pil
450 % | 150~900 W (IR 590~1,300 W)
SHIHI AT |3 4,6, 8,12, 16, 24, 48 150
By | 2 M X 5B | 0~1,500 mm GligEHREET6E)
FA~R) 2 4 = ~ | TU-I6HB
#o# E # </ Z% 0~30mmAq
B o W OHE | DC12kV
Eigigsa | MRERELKX | o) 2 v EmEC X 3 SBEREER X
ERIE | o M h s | MHEEE2 M FA ) 2 2 HR
EMEE AKX | WHEE2HTA ) R 2HR
i k] ¥ | SF-ER B 200W (3, 4B 2%)
B h -
W@ B v~ b 2 BOORUEER s 1 800(3, 4 WiTER 2 4)

T EARBRENL D 5

B 3.1 FD-B o o 2 4 8
Front view of model FD-B.
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3.3.2 AHEEEFE 3.2 FD-B® 5«1 2 Hi &

Construction of model FD-B.
RO FREEHCAEL, L

MARR LD AHEEIEHL, 2HEULSICRICES L LD, W4 E 2t
B A M % THRAMEEIC DAL bOoEEARS TH 5, }

AHOEY X AHOEETRSE X 3. 3 nT e E R 7
1y THMBPREELTEZDDOTH S, LD Fz—uv EHEHACHE
148 b KR - TU Y CRIcgEiEE h, THEEH 031 Lo
T 10 coa/min BB OWIETELN S, AHOIEE LM A5 I
M2 o0 THE0FTLTHY, ¥k Fz—v XV HHBERTISEC

LV,

XD BIE M AT R A1F0-5, 2U-0-3 (), 2V A it :
—o-3 () % A1 & LTLRO X 5 AHHTLCE CRICED A, i S A
TFUHEED) 0-5 & FHAIES) 05 TTER S E TS MAHICE D 3.3 B M EED REE
Atre CDX S REHHC B\TREF L, AT LSCEET A Construction of filter travel.
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T=ky (AP)2+4 ky(AP) 4+ Ty oovvveeenmeeremisoinanns (3.1

T T: Fx—v7vvsy

ki, ky : constant
A HHER
P:® JE
Ty : JERMED -390

DEYED 2 Fic T B 15y, BT L IS & RO RE
2RV RY, ER kOCBIRT 200 MRMER B 5 0aE M &
I s
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WEERIC I DC12kV O FHEE R TN LR & 4880,
BIUBERE 8% UC AR o1 a0 WEX ¢
B0 207 WEHBRTFEBL2KHTO LAB R IECHE XN, 1
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3.3.6 A %

R DL KT 3 M, —5HE LCoMieR T oh
STHERIE 2va HEH & LTBRINICHE ~ D&M % 75 2 5 4
DY, ABCHEHAL T3 FX-2800 24113, 27ke B4 1h— T
BB L 72 b O THEK o2 BHAHTH 20,

[ 3. 4 i FX-2800 1544 % FD-BIE saLa il L 855 o
SHFE & MHAEST RO LA SRR Y =3,

3.3.7 EHIHB

PSUABIE R I CHILA 72 VTR OFARIC 25002 B2 10b L
b OT, SHOFHIIC 54 & %5575 L 5W Y (I, BRSO
EROMAEMTH 2 L LICHEL L B2 HMDEbIP X 22 3

40 T
20 B A B TR s A
. (ECAR% THERD &
20 <
N
= N
= 0N
& 8 <
S A I AN
= 5 TR
° 3 N N ~
NN
2 ==
1
0.8 :
i 1
0 0.2 0.4 0.6 0.8 1.0
BEERLAHCEE (mg/m3)
g 3ed FD-B & 7 1 A & M88 L RRE T 20 mmAq
LM UCABCEAR RCALH0% 600 g/m?
T AHT0 % 350 g/m?
AHEE 20 m
FHEREEM 1 IOBERIAR VA 25 1 250 BRI/ A
K 3.4 FX-2800 % # # 4
Life of model FX-2800 filter.
%33,
3.3.8 HEns

i FD-B I 2012 OHIERVE - BEARIC 0502 45 B i, i
Hhh & ETELES L X Y B X, AR [ D

DB LT aro %L THY, aqe VJ%‘ixJE

I L RO are TRIETZEIRGAHELEL B, —iY
e 7 & OBGHICHERT 2881, 217 A X v e Ebh 57,
T Fou b R S LEFT O UA D wiAsmBiiczs 1t 3 3
BT RIweEs 3,

FEIETEAE ML, PR X D oyar JIEBHBICE LT 5 £

EREER XA L s, WA - IR 13 205
ﬁmhm;Emmfdwbr@ﬂbwzm$ﬂ«ug%%mbkc

X 3. 5 ic Z D% 7T,

3.4 £UCARFE

TR D12 &AM OFEBHELFIH LB T A BE D 1
LEE o L2 DBRHTH Y, BHEEERN - BEOME - BER
BH5, Z# FD-BIE oz BRECET 2 I0TH Y, 5K
DESAEFHTH 5,

B 3. 6 IGRT 22 HIlIC BT A & HOESRE, s
LM AWML TEM B M ao7 WEFIR A IENT 3.

=T D LS REEMEICET 3 20 BWEER 3@

i:KV(V_VO) .......................................... (3. 2)
zZic K : constant
V : HINFERE
Vo 1 207 HERBERE

K B.2) DXSCFEINE 3. 7 ICFTRMEERL Y K, Vo 23k
»5e K=004mAkVIm?, V,=85kV La b BHEERE L —
HLTn3,

CDXS57% a0 HE VEUJC’C‘?\?)[L%JJET& SR D CAD WiX
BIHEL R, TOWER ¢RKRROL5Kh 3D,

g= Ea“<1+2__})__w1~w ........................ (3.3)

e+2/, 1

7 Nyet

e E: gt {LIOBEFREBYE
a: LADWER
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T
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= R,
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|
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| NS
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2 5 k4 3 e Z £ N R it 5 £ B
SW1 BifE=x4 v F 88 FM 24 e — X T ORI Sii, Sis BIER v ) 3 YRR
SWa WiERA4 v F 49 & LB Y v — Ci, Cs BEa 7y

30 Y v PL RS v Ra, Rs R
30X [l b iR Y v — PE By w7 Ri1 AL B
33 KELE AL v F PN HWEy w7 Ry 7Y~ R
33X [F_LFRh Y v — PS e VR1 G AR A R BRI
43A B#—8WR= 4 v F Fi, Fs B SSS1 THE 28T A4 Y R X
&2 F HEAREN S 4 =~ LS: BEEEAA v F IM AHBEWE~ 2
2 FX &) LAY v~ LSe R E x4 » F
2Py SHERESTIEIA <~ T BEEL v = l
3.5 FD-B 2 « b = B %
Sequence diagram of model FD-B.
B
N 4B
N
N
SHA N X
N —~
R u 25
\E Bt =
= g ! <
_' N 52
N
B #
N: 1 /
i 3 <
HEE N % /
\\\
NN *
N -~
_‘\_\‘ /‘/» Il —t

T

3.6 24w 2Rk

Filter construction.

s 0 1 12 13 1 15
HEE (kV)

3.7 xofF BN %

Characteristic of corona d1schdr§:e.

£ LAb e ORI =T S
No {4y B %0
£ ¢ R S|
e+ R g
¥7c 207 MR X D F8l: LAcTE 170 1 D MEMICHERIL, 2M & T
PICTESR Eo #IBET 5o AHEIHEY L6t - OFEHELER D &, cob
Mo 0 kY BEYE R, BSR By & D) 0 O OETRE E XK
DESIED N, I B T 120 o 10 T8 A
iR _ B AE0Y ) ‘
E=—F,cos 9<1+§+1 r2> ........................ (3.4) 0 20 100 120
ccic & ko: B ae m A C A
#3.3), F G4 LY RDONBHWBIRLALDAIIERL, Dust collection efficiency vs. air capacity.
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3.5.1 —pEELOBREH

RKIAZPDE B L FE N2 CHERERTED,
WHEERTH Y, BEEAENICY BT CEEREZe RIS e % 2 5E
L35,

3.5.2 BEIE - BEHL OB

NREZHDANERINAT 28R LEARSZ T cnl, FRg
SKOEMEDHEBE L A2 5, THEIBIERE 1720 ©h < FHdh o 5 EHE
HODICHLFEET2H0TH B,

3.5.3 WEEHEOCHRIH

T, SRR oSS XURARSL, b O5ER
L, F RGO & & S I DB N WA WRE B
EF 5, F7 IC BURAHUHEMEE T Y 5 & ¢ A TR oy
Le B BEET LR, TO Suoqma & LCRHACE 3,

3.5.4 BASMEFIE

O REBRIRIC B BB LR LA D OB A G &N
ELREARBEERY, R EFLHEZZT TR 3,
3.5.5 EFEEF
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Tk FHHFROMEGE R SKdfibhTtw 3,
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XD HMWEESHVE LoMB X ), BEIFEC LABARTEL
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IR Dqnz &, MEEHLOREET 2 ERESE LA RS EbN .,

C T CHBAEMHALIE L Cw 3 8o gkor s, 155 x
NoTH 2 5 BRHGHRCOWTHER 2,

4.1 IREEOFHRE

4.1.1 21 x+

2Rt BRAERERR TR T CRAB LAY b 225, BkD
Ry 1iB~10 B 1 Eogtiiglez s3T5 805 D, 19

AT D LSRN + FK « S
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BOFEMBEIRIEL REEDLARVE, B CEEL ALY
BRET IR ADTOFHCEINE X 5CA s L EbN 2,

4.1.2 FZBW74L% -FVHR74ILY

FZBRUSE soua # FV B o-1orLa i, BEEAHRK
LR LI N T B, 5% T 3T AR EREN,
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7o b DR EHAETIEHRD SLoa & LT ZORERME &
b o, 2REH ERRTEALOBRTHE LTORERKE
LD Ebns,

4.1.3 FD-BHEBEETE74/LY

FD-B B ESER ous RFLVECLABTKZ AL ek d,

ik U AL RAFOMRILEFICEBI T 2 3D TH Y, %5
RO N E ZIRFEE Bb N B,

A, HEEDR FLWaMARBE 2N 2D, BRIHHE
EROTEORINE BT, BEDOETIE LALEL 0-LIaLz D
ST ECTHHILRE U240 2 Bbi 3,

4.2 10 EROETHSH

BASIHT AR E 2 2 LA WIRE, 0. 2000~8 2000 D
KEITHDLT & XD, U AMREIC I TIE D EAEZERY s
THLEMIBLLARBRE LT, KERZIER AW E Ebh 35,
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5o ERTHICHENERIHROEEED K ESH LT 20 L B
bihs,

Ehi '_52'\(&‘}?!*?2%1 HBIC CADWEHET ZEHICE & 6T,
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CHEE A N

B, BAEAHREE LT3 ouad, 28 CARE Z2 FD
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(1) HYE, #, H5E P SZEEEGE, 41 No 9 (442)
(2) BRFEUEEMERS © WE /o FTwo (1 40)
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Packaged Air Conditioners (Series PF)

Nagasaki Works YUICH! YAHIRO

A era of lofty buildings has opened even in the architectural world of Japan.

This has brought about changes in the air condi-

tioning system. The conventional central sytem is now being replaced by an each-floor system in many cases.

Another trend in this engineering is to select an installation space of the apparatus on the intermediate or the top storey of the

building. On the other hand a good number of modern buildings have a relatively low ceiling height and light structure.

All these new styles of architecture taken into consideration, small sized,

lightweight yet powerful air conditioners are now in demand.

A new series of packaged air conditioners have been developed as those covered by a series PF.

L& & % %

ZBRERRERIC L EASEEE 2D, —F B, B, FA-b 2
=A== b, IREEMEER, vatsy, WEIE, hEu, KRES, SfT, &

TH%Gx 2 OB IER AIKBICh > Tw 5,

dot BHOKIE Rur—2 1730 KDOWTHFERETH D, ToOE
DI EFLHOXRDEN T I L WER T T 2,

HADHMENR S EE Cu BRicikvwy, ThicpEs TERD £y
ban HEE AL ATER 120 FROBE AN XS5 A
2T ¥7co ¥k 1700 OWHEHHE FHIED 5 v idik Hifickn 5
2 Ao Tw 225, BEEEL, BRETL2Y 1700 ?ﬁﬂi
DIR-2 %HENRELNACVCEMYEZ WO, /NE - B

£ 2.1 KB Awr-v 1710 BE—H

1Twb AERE N B, FWA - HERTTEY, GEIRERVE, REFRBRIC
B ZAFARRLO TELETEMEERE > 120 TFH O 2
hblh DRERIN G,

X b ICRIHD FIEREIRICh K > TWw 345, TOELMEHEE2 T
a5 BETEAEED 1z b B LT AaThE AL v, ©
NoDP LR OBERICAIET 3 2 DICIFTEN & KB Avr-Y
1730 O vU-Z FHHT 5,

2. # 5

N Ror-8 1730 PF o) -2 OBHI—15%
WEERE 2. 1icxrd,

F2. licnd. ¥k

List of large packaged air conditioners.
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2.1 PF-80XD S wh -2 1730
Packaged air conditioner model PF-80 XD.
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3.1 #AEfEI8 (60 Hz J&F: 400 m3/min) PF-40 XD
Cooling capacity dlagram

FHAALTE B R, R, BE-EEMEE, ESeiEiE, b s
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OEAM 25482 7 R = 44Orn3/min) .
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OFEMATTA  1,100rpm . xj"f'f minAq _ N wb Efidb $-t2 T ZEM$-t2 HRTH 5, B 3. 31 ;
O@BIIFEERR B2 MR 28.5mmAql 1 Ml -2 )
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LidisT a35
4 035 3.4 MESERRE

1, 100rpm .
¢ &% IR MR D Cry TATL fauvateF DEEDHT, 1-b
= Do RHOFIE X CHIET X 5, BHE e LCIRIEIRETI R P L
T B OTHBIICARIIE, REEBC RS 0T, HLREAT
IEASTIAECH 5o B 3. & ICEHIRIR % R T o

3.5 MmEEAERIE
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= 3.6 WERSHERAE
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bW B EINC o3 T HID X 5 R LT 5,
(1) #=wouwya B Rwr-o
VA NROH 2 BABBET 3 0T, HEOTHE, &alE,
SRRDIIET, SAOZEEAN K et C TR X ¢ 5 ORIFE LS

’§&§§§>f‘ ' & BBPHCRETH B, 0RT 2b 120RT £ 9 KD 5
e (2) NEET o5

10 e gL
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BB OKRE RBTOGTE, PilirEIn#arE L LThHE
"0 1240 o Licvni EOTERICIE UTHITE X 4 7c Avr—o ¢, 8 m¥min/RT
800 400 500 PRBHEHEE LT3, 20RT 25 120RT ¥ 9 OEHED 5.

AR mimn (3) /MRS - BIET for—3
X 3.2 A (PF-40XD)
Performance diagram of fan. INRETY Awr—o B RS R A%, BN AERIMER 110
mmAq PR LTW3, &l dor A, Bk oquz ElHR S
ERTEERX NG SECRETH .
(4) KBEEE Ror-v
IEFEHED R b, BSOS R, HilA&EOR LR K, THE
ERBEZEMIND L5 o TERN, THHEME LTH
FxNA 1o b T2RT b 120RT T IHERD 5,
(5) BREEREH fur-v
g, B, %Ki FOEMRARZEEHARHEE SHTnDd,
BWOFERE, 20, BElE ENEL, WO THEEEERT S,
B 20RT L{ER30RT o 2 X R L T 5,
(6) BWE Ror-o
Wik - Bidw@EHAEEiEL, BWREEWHEE LTS, (20
RT 6 120RT %-C 9 M)

( 7 ) 2 EEJ‘H Iﬁ‘u'T—FJ"
3.3 PF-80XD p #f Kt & BIED Yy, T4, Ao-T5ub & &R ER NI, I
PF-80 XD interior construction. ED B A0 VEEL T2 L HREL Ko TnEHR, T #Ek% FH
£oq, EEEH -2 * REEMACLE L TEEEERECELbRD
koL tTwnd,

(8) g7k ooz 1T % Ror—

BIESHAOTRIC LY, EHOEZnHACHREHHAKE LT
FIFAT 2 7-2 KWL TERD, ThbOBHKCEBEEEKDVE
ENTWT, 2R o5y OFGEVHE LS LIE,AT S, T
O % B LA O T SRR ausut & O Sur-v

3.4 F &
Instrument panel. PHEL TS,
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(9) FEHEER Rur—

BAEOBFEER, 990920, BHEK fud £ MBS —H
BIOWIfil I ¥ & o CEHFT 2 BACE, < OEHEVEE Ay
5~ DFMIC LY, }\wc B ETERTCH B, 7o XML A
Ay X sEE (No. 1 30 & BEURIEITL ey K X 3 354
No. 2HR) D2 BV ZMEL TS, GRBESHETHE)
BLEOE A CHERLE : LTRD L 5 2EAE HELTw 3,

(a) IEERR

HAIEER, S

KIETE#R D 5 W HRETHR O A% $ TfET

ééo
(b) Hiimss

RMOWEER I LIRE IR K 250 -, B 25— BB A=

’-No BFITE 3,
(¢) z2s-5u2 2T#E
BREERZ DL Lengs
(%7 L 100 RT,
(d)  WikPHPARE, B4 2oy

£4.1 PF I £ it - 4%

Standard specification of model PF.

i, 22-Fra B hicgw-cs
120RT @ 1z FE <)

v 5 ——— 2 H iz | PF20XD | PF-25XD | PF-30XD | PF-40XD | PF-50XD | PF-60XD | PF-80XD | PF-100XD | PF-120XD
bid bt 34 2201200V 60/50 Hz 341 220200V 60/50 Hz
# & (mm) 1,895 1,895 1,895 1,895 1,895 1,895 1,895 2,595 2,795
j; i {mm) 1,450 1,450 1,790 1,990 2,630 2,780 2,980 3,670 4,200
+ B 7 (mm) 1,140 1,140 1,140 1,270 1,440 1,560 1,710 1,710 1,920
H G e Sk (mm) — - — —_ —_ — — 7004-1,895 700-2,095
% % 1 vt N7, =42 r 5PBY @Y~} vy~ <2y N7 =2 AL 5PBYyOY—1F vy —
w | ® ®m oo (kealrh) | 60,000/55,000 | 75,000/68,500 | 90,000/82,500 [20,000/110,000{150,000/137,500]180,000/165,000240,000/220,0001300, 000/275,000 360,000/330,000
& A A (kW) 21.7/20.6 27.3126.5 31.6/30.2 42.6/40.8 55.2/52.3 62.5/59.8 84.3/80.7 102.7/97.3 | 125.8/117.8
e o & (I/h) 32/29 40/36 48/43 64/58 80/72 96/67 128/115 160/144 192174
- B X xH K (& o M ox ¥ om W ox 2 FHEM xS
., £ B FH X M A B2 @ jiin A & ]
&‘ mE (rpm) 1,750/1,450 | 1,750/1,450 | 1,750/1,450 [ 1,750/1,450 | 1,750/1,450 | 1,750/1,450 | 1,750/1,450 | 1,750/1,450 | 1,750/1,450
B WO E R (kW) 15/14 1817 2205 | 3028 ’5“2/_‘!_“20'5 22%2/20.5%2| 30x2/28x2 zgégig?}i% 30%3/28% 3
F2) B KX XE K (&) Ya2rT Y FFa—TRAX] Y a2rT Y FF o~ THX2 Y arT Y FFa—T X3
BT = 4 4 4 j 4 4 4 4 4 4
ggg & X vt 74 vRK Trve—=bF 74 K
. B K x & (&) Yeya Ty yx2 PR e R Y] Yuya7rvx3
= Jict K | (m%min) 200 250 300 400 500 600 800 900 1,080
kfi B wm R E (mmAq) 35 35 35 35 35 35 35 35 35
# oW B o (kW) 3.7 55 5.5 7.5 11 11 15 18.5 22
# kit ] R — 22 R — 22
4 il # a8 R B Bpk s e K B Eh gl A
# by [ ith Z = Y 4G %2 = Y 4G
T 7 7 4 A A P T vz aE YT o= hLfk
wo% ¥ Mm% # ﬁ
. 32°C (m3/h) 14/11.2 17.5/14 21116.8 30/24 35/28 42/33.6 60/48 72/57.6 90/72
f" AR 18°C (m3h) 7.2/5.8 9.0/7.2 10.8/8.7 14.4/11.5 18/14.5 21.6/17.4 28.8/23 36/28.9 43.2/34.5
# 32°C (mAq) 1.5/1.1 2.2/1.5 3.1/2.2 4732 7.6/5.3 7.4/5.2 8.6/5.9 7.9/5.5 8.5/5°9
& KAk
18°C (mAq) 0.6/0.4 0.8/0.6 1.0/0.9 1.5/1.2 2.9/2.2 2.7/2.1 2.6/1.8 2.9/2.0 2.9/2.0
) @A oK A 22 B 2':B 212 B 212 B 212Bx2 212 Bx2 212 Bx2 2 1/2BX3 213 Bx3
Tg %o A W on 212 B 212 B 21,0 B 213 B 21/2 Bx2 2xBx2 212Bx2 | 2%2Bx3 | 213Bx3
| mREErL g 1B 1B 1B 1B 1B 1B 1B 1Bx2 1Bx2
= WS KU 1y B 12 B 1, B 12 B 12 B Y3 B 1B 3y B 4B
_ FSEE s st 20kg/em?G # ¥ L7 U ¢, FEUR 20kg/em®G H v T YR, FEER
BB ey 32kglem®G %15 b7 v b, FHER 32kglem®G 7 » 1T U b, FHAL
N 75°C §R, 7.24 D 75°C Wi, 7.2 OfE
;: Bgy | R 12528 By bT YN 125% HwbrTUh
PR | mmp 1259% Hu b7k 125% HobTE
L S (k) 1,150 1,250 1,400 1,600 2,300 ] 2,700 3,100 4,430 5,000
: wmoOm B e 1,190 1,295 1,460 1,675 2,400 ] 2,820 3,250 4,620 5,220
HEAMBE AN AR En ARUMEAR  BAA A EkmEAss w
LR A B My B AR NEE A 2 BB NER W= F
a7 vy MRS Y WiABREIRR

K Awr—v1720 - A&
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k4.2 PFHWEH OB
Standard specification of model PFH.

s B 7 m | PPH-20XD | PFH-30XD | PFH-40 XD
T il 3 1 220/200 V' 60/50 Hz
5 & | (mm) | 1.895 1,895 1,895
4 [ (mm) | 1450 | 1,79 1,990
II){ B F | (mm) 1,140 1,140 1,270
gy #) AT R (mm) - - —
i 3 & j;);tl\’z < ve AL 5PBYs oY~}
# B fE 1 | (kcal/h) | 60,000/55,000 | 90,000/82,500 1120,000/110,000
wm om om ow (kecalfh) 63 000/56, 700 94,000/85,000 126,000/113,000
& A FH (BIE) (kW) 21.7/20.6 31.6/30.2 42,640, 8
el EAN @BEW | (kW) 23.8/22.6 347332 | 468448
BB (SERY) (I/h) 32/29 48/36 64/58
B R X & B (&) E N
T o o K =8 A ® )
‘; @ 3 E:e4 (rpm) 1,750/1,450 | 1,750/1,450 | 1,750/1,450
wm s e R (kW) 15/14 22/20.5 30/28
BB XX & B (&) Yz AT v FFa—THX]
;}% ~ = % 1 1 | i
ig;;g ® EN Tr—bt 71 vR
. B XA B &) vaya7rwx2
o B 228 it | (m¥min) 200 300 400
Z W os W B IE | (mmAq) 35 35 35
T W B E X (kW) 3.7 5.5 7.5
W H k& R — 22
Bl am » AR EBEBES
A g B x = YV 4G

= 7 7 o+ X F T A=K LR

WMo #®|om & £
.| () 18°C | (m3h) 8.5/7.5 14.5/13.2 19.5/17.5
ok &
(#8) 15.5°C | (m%h) 8.5/7.5 14.5/13.2 19.5/17.5
& 0.8/0.7 1.8/1.6 1.311.0
A b (&) (mAq) /1 1 /
(%) (mAq) 0.8,0.7 1.8/1.6 1.3/1.0
u] 2B 2128 3B
[ LS A !
- W n 2 B 21,3B 3B
;jf: WAL P L v 1B 1B 1B
sy e v 8 /2 B /2 B /3 B

mEE | S E M 22 kg/em®G v v TV b, FHEE

| BHE | e o 3.2kglem®G % v b T U b, FHER

Fic I b= 75°C 18f%, 2¢ NE

g | SRRKRG AL DR B B 3°C Hy v 7Y b, FHEM

w | Bm E & 5 1259% HwbTOLh
R | B 1259% Ao bTUL

®no& E & (kg) 1,400 ‘ 1,650 1,850

@ % W (kg) 1,50 | 1,800 2,030

N e

4. (£ 53

KGR Ror—0 T73y OEMEEFFE L 1, et K Awr
~ 173y OFEHHIAEE R 4. 2 IKRT,

5 &

5.1 [EiRis

BB I T B B CSEEL X Uz 22 B oo P e R R T
P2, 4, 6, BEHOIBEREMND D, 120k DKEIICHDLET
14, 24, 38LHAEGLETHAIN TS, HBEHD Jvto-
iU b PR RS FHENASIC X D IR X 5 WHEREHIET 5.

20~40RT @ 17w b

FEAmEC R D 2RISR IC X 5

50~80 RT @ 3= b

2HEDEREEY LT oL - BET 3

100, 120RT @ 37wt

536

SEDEEEY LT oL - BET 2

Y7 95007 -2 BRI o5u0r-ab-2 B S AEh, [ h“hn
AR L D AR AL, EIEE R T D~ O BIEOE
HEPEL TN,

5.2 iRz

BRSO 0-240F2—3 BBl vovru fFa-J Td
B, WEHCHRLT 27-10702 BT KkEL & o THDHOT, 27—
L AEARFELTH 220 b B e N FIET 2

5.3 ZERE

BEOE TR0 CHIET 5.,

5.4 ZEFAHHE

PLETau LA AT CHREND Su—tocu WO BGHHERTD
%o 1wt OERICHE > TEOKE SEE(LT 3 RaHRg OB
—EE LT, D¥ ) AHBROHTHEE—EE LTRAHORE I ZE
2B ERALAC XY A— 240 REFATESBL, $/ 2
Cwb B FE-SECT AT LR TE L.

5.5 &S

EFR oW, Ku102000 B, R Froo, RO £B -

GO L2 BRELE XS5 LTH BH, 20RT~40RT @ 12 b
TRHEBRBOLERMTRCH VAR EKAALT H b, 0RT~120
RT @ 17t CREBBEOMBECHE#HSS b, WIRILHE»L
YR TEB XS KAE>TV B, APEIEGHEE 2 Eh Ok
DUFEICIE U b D% Rz DRRNCENT TH H, 4-t2 OO
HHEEZE > T3,

5.6 XS54 FxR-—-2X

PRV Aut O, B OFEC 3R €2 © 231
F 25 BECd 58, PFIBOSRIESE L T 251 FR-2 OEfie T
WICIRETE 2 X O REF Lic, VAL OIRY BERFEET 2 I
BEAL T, 251FR—2 kDR L %ED, 1ED 2351 Ffwt ZRITE
T 1z b IEE» bEHIC 23518 TE 5,

5.7 BrEA

1zwb OEBHICH A B A2 B X UEERIC MR D &
7, #dadkolhil, A EEA~OBRMAYILEE T d. ABL
O WP I B i T 4 0 35T T 2 SR M 2 9 B kT
» 2, (AREPEBARBRINIC B0 2 BFFE ER M S ET 5
HEMERIC X 2) A COWBMEES C X VY, BEOX)
HEiHobhTwnid,

6. B & ¥ &

6.1 E=ER
%=6.1 F 4417 Size of electric wire.

\\\’5 lixm%%f\fi;’ﬁ@li’é [ x’}iﬁw(k%%%ﬁb.‘iﬁ [ " iém';z'f ZH %
PF- 20 XD 15 37 ] 2 LR
PF- 25 XD 18 5.5 38 57’."[1&
Wb 5

PF- 30 XD 22 5.5 38

PF- 40 XD 30 7.5 60

PF- 50 XD 37 1 100 D wF
PF- 60 XD 4 1 100 R EES 5
PF- 80 XD 60 15 150
PF-100 XD> 74 18.5 200

PF-120 XD 90 22 250

R A 600V T LRERE (JISC3304) #{HM LBa %Rt (AR 30°C
TR ICHD Vo IE)
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® 6.2 TEEFE X CEDER

Rated current and starting current.

< N@é 5

- EHEATDHE BRERBEEED B
ﬂﬁ # i 2 In I max L In Is L In Is
(A) (&) kW) (A) (A) (kW) (A) (A
PF- 2gxp |20V €0Hz | 656 237 15 53 229 2y 12.6 80
200V, 50Hz | 712 250 14 57 241 142 83
PF- 25 XD |20V, 60Hz | &1 296 18 6 284 s 19 114
200V, 50Hz | 90 324 17 69 3n 21 119
PE- 30xp |20V, 60Hz | 95 388 2 76 376 s 19 114
200V, 50Hz | 102 408 20.5 81 395 21 19
PF- a0 XD |20V, 60Hz | 126 500 30 101 484 ,s 25 155
200V, 50Hz | 138.5 534 28 110 516 28.5 165
)
220V, 60Hz | 166 a4 | 15402 37 179
PF- 50 XD — -
200V, 50Hz | 180 465 | 14+20.5 B 42 188 In S .
. Tmax : B A T
PF- soxD |220V: 60Hz | 189 459 | 22%2 _ _ " 37 179 R L e
200V, 50Hz | 204 483 | 20.5%2 42 188 L : mmsa
220V, 60Hz | 252 593 | 30%2 50 254 2. A—A 2B Ao G0 BN TSRo D T 1
PF- 80 XD ’ - - .
200V, 50Hz | 276 636 | 28x%2 18 56 267 Lo 13,
3. PF-50~120 XD o #5548 8h St N ek e gl
PF-100 XD 220V, 60H: 314 642 222430 _ 8.5 61 340 4, TS L UCRRBHRWISO MRS RN,
200V, 50Hz | 340 687 20.5%2--28 68 356 PF-50~120 XD o itk o ff#kic > w» v PF-20~
PF-120xp | 220V, 60Hz | 376 és4 | aoxa 73 415 40XD 25,
‘ 200V, 50Hz | 413 742 | 28%3 - - z 83 439 5. roHMEREED s » FICOWTDLDTHE.
soc BICM {1 51C o
BE Ry o (LU BB
200/220V $ —o— CT Ve bl - - &
. 0\0 AW “ﬁj ie Ci £
20/80Hz Tr—s © 4 ro9° MC FERET T
51CM 5 a1e (BB MF REEET R
Bl Le RN cT S
A A T S 52C RS (R
Lk e . [ Y141y 245y o 52 F )
° 0 5 CM B RELRS (ER)
2641 26H7 2613 51C RBBEARTER (g
Y13]y23] 5 F ROBTH TR GRRE)
.. SIFS2 1X HilhAk AR
MYE?I : 63D [EIBABARS (FH{SIE)
*_\_1“ PV AR (AL -
23 HERNRE (8IS - AR
S 21C TR (R
rp (L AW wEsr (BE)
<1558 o 7H HEF IEHE)
! : 1 23 HS RIS
PCHZ | B b GL SRAT (it - 1)
Lo o ) S 158 I RL SERAT (B - )
52C | 9’ X {5“’ o520 IR H THRH (75 v 5 —2)
I | | RN 43C WLEX v AL v F
| | | D B 1 -2 | itmp (AR
g, | RL | I ';g 88H 3 EREESG (X=r-ry)
= | b 26H1-2-3 | WEREER GO
2H Foy FS e -~
° . @® ' F e
.
; | Y10
i - 55 pove = g 5
[ | s2c R 6.1 PF-40XD HESA4X
f i L i ? PF-40 XD Electric system diagram.
i | Yli | _j

- PW CEED @ w7 A v fmu y o, HlAH o FHGEHIBR O a 003 2 WA BINEE G Rk LT D £ b
C PRI OBEE T R 2 0 B ik 2 - ETRER COFF” 1 Lo Lo TR UKEH “OFF” K4 38HB 75 v s — f =L PRI 2 C k.
WA o RO BE TR 7 2 7 SETTE A, TOMER B 0A4 » FEL Y vy 15T L,
- R (235 1k ) AEMIC TR O ARY

(a) PF-40 XD 100 25 & »50 25 >0

(b) 23] oEERFilick b DERNVTHE.

OBEEEAIELY (4)—(5) M Zoickilicky (1)—(3) Mz

ORETRICLY (1)—(2) Bl 25 TRICLY (4)~(6) Mg
S M GERZ 2RiRA) 2MMT B HBERTEERT 20 W Ok 5 BT 5.
6. MIBAR (R Z 2wA) ZIRAG 3 BE R EENGR 23 1S 5 R Bz 2 Hols gkt s,
ToATRE Y R4 v FRET SRR v FT UBE B 1 BB 2 % E ON Labhn. %7 "WHE” & “BE” @EMIC “ON” KR TE Zw, Sifidd~<T “H”
k3,

8. BEEIRMA I T

BN e

_(
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BIEEEO T Y14 3 100 OERE, XREAEDRORE, Z e
SRR, EROEES LUk ko CiuETh 5., K6 1 % 2 PF— 20XD 700mm LAt
({1 RE 220/200 V B 120 b OB 41X E—D2DHZE L 7 — 25XD 700mm Bl

8 { £0mm b L

TR T CEMEREMEROTRENRKE A2 HFICDWTH, - 28;3 ;Og [ iﬁ
L/ | 7 mm N

KRR B BB B) 7 50XD 750mm LAE
- i ° 60X D 750mm Vit

6.2 EHAX 7 | ° . -

] | 80XD | 800mm Bl L
e e . g s O s 2 L ]
ﬁ%ﬁﬁ Edh (fﬁ_/\/h_lmfﬁjﬂ% it LT 5, ¥z l;Eﬁ'TE%ft?b‘ 285 LA I 100XD | 200mm LA E
- . ' o e s T 120XD 800mm B4 E
FHIAER TS 120 THEA BB TR S 645, EETE "
TR IEER T 5 72 o I ERI IS < A B, F6. 2 CEME 7.1 WOE $-EraN-2
Hi F CEETE T Front service space.

6.3 TERRE B O | EELAN-2

fay BT 20 CH & 3 BIGEET 3 X 5 T R0 REEEE, R
WA WA TH B3 PP-40 XD o & (MARE) 2#le LTH . PF— 20XD 600mmt}'i

25XD 600mm LA E
6. 1 IKRT, I i - 30XD 800mmELt
r | ‘ L i 40XD 600mm i
7. f& ¥ T B 50XD | S00mmbLE
i [ T : 60XD 800mmbLE
z Lo L e { S00mm L E
7.1 BFR~X—-X 80XD i
i 3 - - B SO 100XD S00mm il E o

PF fuf—8 O X 5 A KIGOBMclE— g 5 &, X DMEE T 120XD | S00mmBLE
fﬁiﬁim@ig’éﬁ’@?f;\ﬂ@ﬁﬂu WTH B, HifdiposE Gl - R (E ) /BE) B"]‘,-H:I7 BB AN~ A ETRT
Ak SICRE - RIS T T IO RE E N TR CLERD Do K 7.2 SaaHEHL 2:7-2
1€ $-E22%-2 KD WTREERE DK E T RIRET B, 120h O Filter draw-out space.
WIBHEIC A TEIBL, #%x D Y-E2CREDR LS ITT 54 TR T

7 MO ! fav] 3 FE
TR 5, BICEE LATWEZ LA ORKRD LB ) TH B,
I i PF— 20XD 700mm Ll b

(1) AfHiD $-E2z~"-2 XD | 700mm Lk

FES eSS, A S, RSOz »R 7. 1 O A S e 30X | 750mm SLL

\ 40XD 50mm Ll b
BT %, 50XD E 850mm Lt
2 &I - 60XD 1,000mm LLE

(2) 24wz REIIL 23-2 ol { XD | 1,200mm FLE

ez BEDIC K B EERDZRET X R eoic, LHRc 1 S T 100XD 1,200mm BAE
W oans B EINUERT 5 LR S 5, EDRD 120k OXA L o]  wwmen oD g 1 200mm HLE

TI7T7 77 A S
W 7. 2 0 B=hhwiERT 2. (LU RERVWHRTLELADN o /. 7 /3 e HY L h =]
) “ 3 miLd o bar B Sk
TIHAREG TS L) Vertical dimensions of blow out duct.
(3) mthL dobar kb lE y
BB ORI L 40 WD S RIECEREE BT 2, é -
T : . A BORAD LBk
WD, B, EDHolERREbLIS. — e m L o E -
D 15~25 [EOE X DEMBHEDLE L E b LT 5. B S o
LRE 100mm VILE
7. 30T C R T A LS dor THEPRTCLTE LY, | - 0XD 400mm LAk
(4) BEERAD 25-2 |eos 40XD 200mm FE
o | g 50XD 500mm

WA S0 b 7 LTHEIRE 2 IHA Foui- K LT 3 BGEICE, 12 = 5 . 60XD 500mm BiE

b OEEARREEICES YT ¥ 5 & BUBKER 7 < 7 b B b S0XD S50mm Si
FE 100XD 700mm LAk
WhEBFCL, 12ok OERICEME E72d T Ll %, SEERaEd 120XD 700mm Bl

7. 4 AR 23— OR/NRFE D 2753, (2o DR

e e IR O & LT % 35) 7.4 #HuiEZAL 2X~2

Rear air draw-in space.
(5) JkEE 28-2

NL }")t%ﬁlhr .gh &I ﬁ% l\ DDIIH}' tk(cﬁﬂjﬁl 6%}1}1{]1%’2}3 - . g 1§ Foo—TIHHL R~ A
ROET 5. ¥R R NG IBYIC X B R IVER A S 2 7 7 [ PEF— 205D 1,500mmidt
B, FanT AT X 5 ICIEAD TR 323 Bl 7 it I
La%-2 E 2B s Lo Lce nEnd» 5, (M7.5) Z 40XD) 2,000mm it L
U } 50XD 2,500mm bl
7.2 *Eﬁh:l f 60X 1} 2,500mm il b
1w b 71’4%“’&%:‘:{{#;{‘“7 ’/J s /J\PH Vs } f’}%’\”j-:ﬁ: LOENBLT 7 8OXD 2,500mm L E
- / 100XD 2,500mm 4
¥ 5 RO ATIC L RE, FhlE 2vou-t AERY 2 ox5ET P . 120XD 2.500mm L
BoHH, RKECEHSEHET.6 DL 4T HimEANDS, Ek, ® 7.5 Fa-3 L 28-2 R
H\’\ﬁzﬂﬁhﬁﬂb B ORI 2 WS EBFIE Avl % 12wt & Tube draw-out space.
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HWEEAALTAND

®7.6 #iftAH

Installation base.

7 7

(REx2 1)

n:

| (Bixs 2 1) - ’
MY SEA T DBE W{Ekj//]ﬁ\ LA T OIBA

B 7.7 Fvuizdob OB

Connection to canvas duct.

ENEORICH & Xv, AP, 120k 2L EET 5585
Ze O T O 42 FUHL C #Lk #HT 3 & I,

7.3 =rk—-a

EFHEE B oA BT B L BAFEABLIEL B L » 5 B
GHECRZT LMD, CTHEERHHEEN L O CERL) R
BE-TERRDTH B, T T v—Fut? KA ST 2
T, Wikd ot BHIBERRET. 30X 5 i T Mouh-n] %
mOBC L,

7.4 £4 2 1RY5FOEERE

R Awhr—z17a0 - AZh

Weird - AL o b OB $ou R 250 F R AL, aab
DB, WD~ OB L% F B ORUETD 325,
Ror—T I Frofdo HEHEMD (o500 B LU T4 %
BLTw30CR7. 70X 5FHLTE LV,

7.5 £rF4rsa95

MHIK fo7 AR UHT,  SHASHI R T I RS
EBHLANE ST 57D TuFfusows]) BEBREPLTEELAT
Wb, (GEEREHANCE 3) B - FHAORSCLTEE L
TH L,

7.6 JKECE

RECE OB FRIFEIC AE LT L v,

(a) EECEBEEHDRE O, BEHEA T UL <Akl & 2
TEBL5ICT 5,

(b)  SEEEAIMA D8RSR 2D (T 5,

(c) BEEEELEED FLu A TEB LO5HIMLTEHL,

(d) MFCHMEE? Y Beo0 T, ERCh ) AWERr b
AvnXsicTd,

(e) @ik Ko oD, HE%At 120 b @b ) B A3 &
Fici o7 OUGA, HHEEO—#ICT & 5 (B)BER AT 5.

(£) Mod OURARVEIC R THER 2r0—T 23T 5,

8. & ¢ v

Bl PE B Rofr—2 1700 OBIBICOWTHl~ e, Thb 2223
JHE L T—2DWEEFK - ML <s D, FAZERMIC D KR
LETET D &Bbh, 4% Avy—2 1700 P LCBET 505
W& LT MERE] BTFEEND, ¥, HRICHT BARR, K
SUBHIC & 2 BEERR S HE OISR &b [ZemlRined A5k
WD 1Zub KOWTHRHFENZC D TFHEND,
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KAY SNFRIZ & BFRMO CA B7 R

o =Bk B OA B

Carbon Dioxide Absorption System for Fruit and Vegetables Storage

Head Office Mitsuo ANJO « Hisataka MIZUNO

Mitsubishi has built for trial an absorption apparatus used for the so called CA. storage, that is a method to change artificially the

composition of atmospheric gas of storage used for preserving fruit and vegetable.

The absorption system of tbe CO, gas used in this country is of several kinds, but all of them are under a certain restriction

because of the economical viewpoint of the cost. Though a method of using water for absorbing the gas is anticipated to prevail in

future, there has been no example of practical application. To cope with the situation the Company has been making study on it since

the year of 1968 and has been successful in working out a water scrubber good enough for operation.

L F A »° &

DAECET B ERYORTEC OV, BEREHHTRERHES
OB ER L, BE4LAER X0 EERE wbWD 2-LFF
-y OHFERE TR > ko COEFO—BELT, DATD CA
A R WEIN R R B TERMLEho0H 5, BERPA
o CA Br o 3B, TR oo BREMcfiabh Tn B A8
¥ MU A S ROERBE LN TR,

L LERMOFREED 55, SRIEHENS TH 5 5 RO
SN E iz OEE, ATHeZbx ¢ CA BRI RN
5D, ~TFhd EERENCHHTE 2HENRLL TN S,

WMo, SR T3 L EbI B K 258 OFENEFA D ABEIC
ANC Ehb, BEMASEX VBT CE LR o9
kL3 52, 205 2 HEAOILTEIRFRETH D, ¥
BRI TIC R AT B HE A2 2 DRI T 5 T EAHIAL 7o

2. CA BT (Controlled Atmosphere Storage)

I3 - s RS b RN 2 A CHECTh 5, Thb D,
e L DB RA LR O JEo SEREREL, Rk 52 Lok
FHHLTwE, COEREHO—BHE2EFD LS5 TH 5,

CeH 3054 605-6C0O,+6H,0 + 674 keal

L LERZ @R T < TRA A 0T, HOORMIEEE ML
TR R Jetn > T o MRRIEAZ MG L, B & E QBT 2
CHED X HERNE®RTELAGREIARTICLTH D, Eil
€T 5 &ic X b KAl e, PRREOFRLE b IR L, BrEN
FIb IS HERET 3 C L 8T R 5, BINREER, TP - REOHIER
BECTE B REEST B0 ERBEE Lng, HEVEERETS
& RRRIC X o CRHERREEATEET 5. WEHEOREOE ZLO
T\, HEE AR T Las b S L i PR & WS %
Jigk & LT, 1963 47 A CA 7% (Controlled Atmosphere Storage)
MUFECPSEE N, Vo3 AL - A EHOFRBICERLIN T S,
7ok 2, Yud OBMMAERPRIEEE X —1~05C, ST THD,
ksl —28°Cth o, —2CLTICRRT L EEMHFCIoT
RaEeT, S BLESOERNERREET 5, wELDSOR
IR X 0 @ 2~4.5°C OB T, Ao midN o A2 #EE #HE
39, B Az 3 WHTRICHERFTE, HEAM T3 A LA

540 * 74 #

F2.1 HFR Yo TRENMN

Extended storage life for fruit and vegetables.

i il WiMAEH | CARE | W £
DAL, T=AFVFTY LR ;] 8 A
WL, v ) TaX 25H L
HYTFT - 1»H 25 A
Y=t 12 H 3I»H KV TTT—
K5 3»H 69 H BAT R BEEANE
b b 5 10 A TR LR
L baIT 108 30 R ]
whT 5H 30 H

(Sulzer Technical Review)

FEMCE s )03 RIU6 AT B C AN TED, 2. 113
Sl & CA i & o Lt —HTH 5,

05 OTHICHARILCEEFE 21 %, [Ri% £z 003 % REE
NTWER, F2 KPP IERT I, e vsd 25amiL
e BIEEECHANL, A2 SERED L, 1ol BHOPRIERIC X
> TRNOBERRD L, A CREE Az B8535 b, KO
Sl E & D CHND KRS f2 OM U AT 2 d. TD
¥ EWET S LR A2 OEATBFCHINL, BROMRIR
LG Y5 BT T A o T, IFULTLO-L EEREE iz BIE
e URBEVE R % 177 o TIEMT Do

CgH,505-2C,H;OH +- 2C0, + 28 keal

BT B 2 DR 52 2758 & AV THRER 52 ZIRET 2.
W CA RO Az MBE, W - IREMIAO X - B - iR
TSI X D B 2 O CHERIC X o THES D 5 RERD 5,

2 EROTEE, W - REOFRMENICORES & 2 B
OERIRTET 54, 2OBIKRHEDOHLEBLORED D, »o&
EEEARLTHE TR & ¥ E, BEAIHEINPIED A2 MR
ECATRED-OIE D B B, AHEICBEORE PR TERDIC B
#auf-2" BN b ID , BENTRT 5 & &, BEETHEE
FEPICOAD F 2R M c LR TE S,

3. FEHBE - R{ER

Bk Le X 5 KB R WA L, R A2 &7k e BN UIFRAE
FEL T 5. MR IRIEOBTH Y, HEO LA L & bica
WICRINT 2o B3, 112, 3 OWHOURN &I © B %
FAETH 5, WPERAEITSEIC X > Ch5RY, K31~
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30

40 50 60 70
SFENRE (F)

8 S0

X 3.1 U 3% o 0f
Respirating heat of vegetable.

HR M o COyut: & + X U5 I 1% 2

Average respiration rate of fruit and vegetables
and production of heat.

& iz S COqz uhH K i uz )
i °C mgikg h keal/kg h
0 34 0.17~0.22
b oA 44 5~8 0.28~0.44
29.4 30~70 1.67~3.88
0 34 0.17~0.22
7 L
15.6 40~60 2.22~3.32
0 15~17 0.83~0.94
w b T 44 22~35 1.22~1.94
15.6 49~68 2.72~3.77
C s 12.2 15 115
e
20 38~ 42 2.10~2.33
17 2 0.11
v oy v 15.6 8 0.45
26.7 15 115
0 3~5 0.17~0.28
nonL
o * 10 4~8 0.18~1.05
0 3~5 0.17~0.28
e ¥ h ¥ 10 8~9 0.45~0.50
211 14~19 0.78~1.05
VY 4.4 6 0.35
© w0y 4.4 1 0.65
(GAHERAEr » VT v 2)
£3.2 HE M oCAZL

Conditions for CA. storage of fruit and vegetables.

A S

£ 1 oo | coco | Emco

n k) g
S )
oy ¥ 5
F L
2 P
- v ¥y v
- 7
N v ¥ T
A =] v

P I

REVvT oI

b AhoT
YAV va

FIVrR, T=AFvFY) v

FARG 4w, 344
Az —, =a~—kyy

2~5
1.5~2
1.5~2

5~-8

10

2~3
2.5~3
2.5~3

2~3

o o oo

B
3
—0.5~0

(ASHRAE GUIDE AND DATA BOOK)

K 2258 HRUC & B H R0 CA il - 2otk - AEP

20
i)

10
/ T 44

I 9aAz

0 10 20
:C
H 3.2 2WORED CO, H-HE y IRt & OBIR
Respiration rates y (mg COs/kgh) of two kinds of fruit plotted
against temperature t (°C) (Sulzer Technical Review).

1 //
1 /

m

/
/
Iv
11
/ !
7

= 0.5
3-77x7rv*/‘~‘/‘ (at 3.5T)
NAZ (771'/1‘7«‘/_1)
(at 207)
H 754 (at 37C)
0 10 20

% O,

3.3 FHoRECDODNTOBFERD CO, H-HE & DBIF
Relation between the respiration rate of some kinds of fruit
in an atmosphere with reduced oxygen content and the
respiration rate in air (Sulzer Technical Review).

PlERT.
GREE Az nEHHRE S, PR e [ LR R LIRS THEb 3 h b,
In y=In yy-+a-t
zeic,
v °C B B R A2 i me/kg-h
Yo : 0°C i3 1) B 88 fia mhHE: mg/kg-h
a:E ¥

B e FEC ko THRAY, MELRRE P I i ARZ, B
3.2/ % (1) AT & D5 A2 HHEEZRL Tnr 5,
MPRVE A M L E R R E R 5 0T, BERE HENFT
b, MERHESSESET CERRTRITT S C & i
BETHBT e D,

FAPERERR, EERE» ) chRCBRORC ks THE LT 3,
EZPICEM2L 6 DBHEXEINTWEE, WwWEREE—EE L
TBEOBRZEIT S L, 3. 37T X5 LB Az o HER
Wb 5, LichioT, RMENCEZEZEML, BROSHFER
0 L35 LSERIPREGIcE, Bichi > ChagERC L
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REEIND, FROMBEGZ, BROBRISAVEEELALIS K
FUSPERAT 2 b TREEMNRC D, 2~ 3 %OMESHERYON
CHTETH DT EWbhoTnd, 3. 2% FMRFEORHKES
LU iz DB ARNERL TS

4. JKR &S .3 (Water Scrubber)

S HERGEICITRT 2 &, B¥E ley OHN T L ICREE
A2 1 e etk L, RO EE 21 % bR L, M iz & 0.03

bRk L, HHEROBEES ~49%, Rt A2 3% AL L
Chdo

SRR A2 SERICBETH D, GERANEL 2 b L EE
BT D, COREE iz OB, KETR M -4, BMTRHE
AE - R 8 hos B b Tn b, bAEETH, BF» Y
—5 @ 30 GARBH A bR, BERE O THAKES M
WHRTWS, AR 2258 [, 2k v-4 2058 Kk LT 1/3
DORETT A, WY A EHT HTNEE S FIHETH 525, WIHEN
DR VT 5 OTHADOIE % (0 5 L CHEERHES .

B Az Bk i X CBIRE NG DT, HMEATHKRE
0% UCHEE A2 RN E ¢, ¥oHRICCokEELLT, K
i Az RSN RN OREE 2 2bT 50 LR TE
3o LidEngd, »2ERmoRBE2RTILESRTED, L
AL, FE Az A2 %LTFicks L RESRAEL & Y, ERm
Az © Y0 EETH B4, BEREMTS0THE HBREOEWHE
i iz ORIUTTE AR\,

T 2058 &, 2 v—4 2058 LREBDIFEEERICT 5. 7
& Aok v-4 1, SERRIC N & T AFEN OREE iz & o1k
BEHIC X VRT3 0C, KEORBE &b CRERED, W

REL 7 B OTP ik v—4 RILD YR T 2 BT T 5o

—5 7k 2058 X, HREE Az BB E ¢ CHEBEHIET R 5
b OT, PEBETEC X A IEERA L TE MERERE R, &
2058 LEE DETF L, BRI (Absorber) iz & X WEAND 5
Y DBREE S L, B AR O-FREKICER EN S, KX
WCHEE (Desorber) Ciftd, KK & B LREE A2 OKEDE
KT B, AR TEEE LR 2 OIS X U IREcE %
DR L, BHEEPIORE 2 WERFEOELT5C LR TE D,
4 1ZzosANTcH s,

Pflug 1t X3iE, TIEBUREK « M OREE - RE - HREFC L - T
KHDHREE iz (s IR - O GETIPRE SN DA, T DS
LFEMN L CHEHEMAEL, HRCX>TEEAEREEND,
BB &R & TR CBIR L, RIEA H TR SR ERBII R L

-
ORURER

CO,MEVNHR

B AR CO, v H A

4.1 K205 8DCO I o F # Y
Schematic diagram of water type carbon dioxide
absorption system.
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HRERRST S, LicdiaT, fiz OBEIRIMOME D kB FRED K
EQABEEDICKELAD, BEDEDL & bICiDT 5. Wil
OIRIETIE, A2 OFR S HMARIBBREICD ¥ Y BEE LRV
T o bo-LURTs DIFEEE A2 BIEO KR EORE, ke =
e LTELE RS, [IHICET 2 REE 2 QWML & 0
L, REE B2 AKIEHEOTVHEIHEG, LTS 5 OTHEIEE
RIFEOBIRE 25 AR AT 5 & TR EDT 51 Lic
Mo THER 2 OBIEAEIRE T & RETHE, ~vi- EHK
K=plx
o,
kE:oAuy- B
Py IE
z L o
PHWD &, HE A2 BERESL b L 98 X UBTEAR
REET S LN TES,

5 KRZ 5 ADEHRH

WA 43 45T, HAETK 2958 BRI L CA RO I

Rdoredi, MECTA3E XV LECHZ D BUWELHB L%
DICDNTHNT %,

5.1 gstxff

(1) FPiRR

PR~k 1.8x28%3.0H (m)
PRERY  5.05 m?
HAEM 153 m?
(2) Fril g U 15 ke x 5,000 4
(3) EPAERIZE
HEE 0~1°C, {@re 85~90 9%
(4) FP Az #ER
¥ 5%, HEEAa 4%
(5) MRIRIC X BRELIREE iz ik 4mg/kg-h (0C DL %)
5.2 EEFIRE
(1) FeLEmRER A2 &
15% 5,000 x4 x1076=0.3 kg/h
=0.152 m3/h
(2) K« #&
BEADRER 15°C LRET 5 & ~ol- BEI,
k=0.123 x 10
—75, BREE A2 OERER4%L L ST R

4%107 .
T=(123x 104 S2P* 10

S - L kg-mol=224m® &F 3 LREE fix X,

1
0.152 % 60

- -4 Jeg— i
954 =1.13 x 10~* kg-mol/min

Ureds - CHRE RS, 7k T #% n kg-mol/min & F 5 &
nx18, FabbH

1.13x 10~

FTLI3x 10— 020X 107

nx18=62.7 kg/min
Pflug i€ k108 B4R 10,000 Bushel 247 ) ©
& 4% 100gpm (2054 Wi 16 x20in)
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Water scrubher.
Bl fr 50 cfm/ft
A EDHEE 31t
COREE - BT 3k,

x* B 1.9 m¥min (2055 WHFYE 1 m? 247 H)
B 15.3m%min (254 Wi 1 m? 247 9)
KTAHEX 1,000 mm
L7ch->T,
62,7103
205 PTEMTT= - Xq ——=(),33 m?

2258 OEHEME L5 &,

FTAHEX 1,000 mm

HERAICE, LRCOMBCIO Az BESHEHYCE 3 b Th
D%, L EBROBM, WOWE, WOl Az il KTAH
ek - TELT 5,

5.3 H{emg{tig

?#}féﬂ](tfi BRI N T 2B I L bbb v

LFELHE R X INE & OFe RO HESOF R E L, oF

DEEYVIC LT,

=0.647 m

"I

ETAHEE 2100 mm
2258 PHE 600 mm
K OB 2.0 m3/min
P 5.0 m¥/min

5. 1ic 2058 ORER RS,

AREBEEELTR, FBOREPRA (R A2 B ¥ XUss
(BREE iz D WL, 158 fiud Ik W ARIEBIx ¢ 3 X 5
BEfiR\, ZROHRE A2 BIECIEL 219 GERIE, #1324
5,

6. RIEBOHBRR
AEROBBICO W T, RmEiMIiC Z2EBIE () TARIFER O )
T 2 TR 5 7
ABEE 6. 1 Ic s Bk Tfin - 7o
HBEHD CARE LT,

K 2058 HRIC X &R CA B - Zet: - AR

c'ogtco,
Ho &~ 9 A% 2k~
Py IRERAY T

E6. 1 CO Ik Uy 3 Br 36 1 % % ™

Schematic diagram of carbon dioxide absorption test.
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BE (O

R 6.2 CO, » 7k it %t 3 2 7 W 1

Solvable volume of carbon dioxide in water

with reduced temperature.

2y 1.78 m
BOfT 1.38m
wox 248 m
PRI EH 6.1 m?

DERIZ DY, REE A SRR Aas09 b550 R L.
RER fiz DA T BEMER, R 6. 21 57T X 5 ICAkRAUE
WEE KB oC, BEG
(a) BAHERRMALAEEL
(b) FYodazwt REHAL, BNOREE A2 OIRINEEICHT A
% FUvazob THAIL, BAOHRME A2 OREHEICT S AR 7y
V01wt DEEEIRCEZR LB S %, ML .,
AR 6. 3~ 6. 5 ICRT LBV THE, DL EFOARD
SR
=i 7.8 m3/min
=2 HL4H] 6.6 m®/min
T, BERAKROZLIC X 3 MEOZ LT L A B b A D > o
REOFEE LT, 2¥0FEARD TS,
(1) BEE iz OWIEEENIAES K E AT E kv,
(2) TEBUKOIRIEIC X 2 [# fiz ORWATIE, KigcRinc
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WE L=18n 4= 0
4.5} L=2.0n*/h 4=0
L=2.4m*/h 4t=0

BRCO. 7 AME (%)

016 20 0 0 00 W0 &
B f (min)
® 6.3 COy W 52t I FAZSHERIEM¢T)
Characteristic curve of scrubber (T)
(With out heat exchanges).

% L=1.8m* h 4r=5.5~7.0

4.51

(%)

4.0

e

3.5

HRCO 7 Aifk
w
je)

‘ < ' s

0 o0 3 40 B9 é0 /0 80
88 (min)

6.4 COy UL 52 b 1T FAZCHRERATHD
Characteristic curve of scrubber (1)
(With heat cxchanges)
EAHEFOREE, COBEOKRE XD 2058 CREIFTE L
(3) FAEICDWTE, HHAEXY R Y KER, BCEAD
BRI S b 22 LREAR v

(4) Lrcasio TREEE, +O%MIcHL s 3T L AMRFTE
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— 60t
<
e
~ sof
=]
= )1 12.0C+0.5
= I K8 12.0C 0.5
o) 40 13.5C£ 1
© 13.0~16.0C  HoRREEHEHLE
30¢
20 . : . ;
1.8 2.0 2.4
W& (m®/h)
® 6.5 CO, WM 72 b IT #k & WULE OBILR
Characteristic curve of scrubber (lII) (Relation
between flow quantity of circulating water and
absorbed carbon dioxide).
Do

.t 7T U

C OFWERE, BEBREASINIIEEc Tk Lo CA
EORBICHE LT wa R, WIS LT 2L Oty
S, TRVEANTIE SR MGG B o 7o ARG TAESHC R
, EHOBEFMIFTRT LD, W Az BEOBAEIL 20
58 OIEWED Ju bo—p AEBE LA, TOEMAC LS T LAY
L 7%,

BHic, CORECDI I WIS Cg&—r Tk,
SEEE o Uota [, bk OMBERCE, BIURAMMNTHIEH
B LUSERE ) iR EE L,

£ X M

(1) Pflug, J. : Design of a water type carbon dioxide Absorp-
tion, ASHRAE J. (Dec. 1961)

(2) BB RTutIuo

(3) Sulzer Technical Review (Feb. 1967)
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Small Packaged Type Storage Coolers

Toshiya YONEDA - Yoshihiro MARUYAMA

Demands have been increasing of late on medium and small low temperature storage coolers. In view of saving labor in constructing

storage, there are in extensive use refrigerating apparatus in which the refrigerating cycle is set up in a packaged form.

Type HC cooling units for cold storage and refrigeration have been developed by Mitsubishi. They are of a variety of kinds and

very handy to operate, thus making great strides in production. Herein are described their specification and performance in reference to

the standard units for refrigeration and examples of specical application,

the apparatus,

The information is for the reference to the potential users of

LF A » &

TR OREFIIR & LRI, fafEino%g, &
S B IBFERA L, B 2 v BRI O R P v A n A
BHAWBOLEIC LY, A - B HERR R O R s
KM LT 3,

ChbH - PRI i B et abhC 2 &
75, COFNCTHFERE TS O T2 LT L 35 2w, EHit
L7e Wi A3y % DHRREEH AR LT, g - JBNCIS U clE
M- K- - U DR ED R4 2 BHRNTCF 2 SUnT (SR
TR © AR RHIC R R Ll Y, BT O g ML
- L LRE DRI ER LT w B,

AIHCE T, CHLb - LR RS A s o B
WIER - REBCET RO B AR & LT, B3 Y101 % Sur—o
AL L7« SEU NG Ror—00-5 %Bi%8 L, HCIE o-yvs1
Zwh & LCHiA O ARICE EHZI R TR S DT, EHE -5
1o b BHLIC, PiE TR - SEHORBBRITEED L D1IconT
FHICHIN T 5,

2. # f& % %

IFHBEOMFERRIEIC X b o-0o120 1 DR # 38R+ % 285 |-,
ETEUH 2 /B - @A L R BI O B € SHOFZM L LT w3
2, EiEA HC g (AR, +2°C~+10°C), iRy HC-
Mip (—=5°C~+5°C) % mjiH, i HC-L % (—25°C~—15°C)
TEHEAEERE LKL w5,

BRSNS & LT 04KW 40 15 KW % - 6 B5H
FRBLLCEY, - EREAARHEEROTISWICET T, s
THCE -7 d DR B, & LT I BRI ELCw2, &
2.1 4, BREE ou—F A b ISR PSS, & L C B
oM - IR vy Ol —EFETH B,

¥k, CCTESE - EORSBEENEDLOTH D, —i
DIH IR ITREERE OB T L3 - HiEH 1-w b 3 C, (5
TG A F 203 SA RIS T B ERERE L H2Eba s LD
THbo ¥ HCIE syodazw b YT 2 BRI 75 - %
WAZob - EREFH 95 ALY A-n- KXo CTXEXETH LR,
M—ENEBHR R DT D D, (SREREEEH fur—o-5

LR ERT

# 2.1 HCg s-yudaze » RS
Type HC packaged storage cooler.

o
gl 083w []
petihii " , =
" =5 ol B2 9 B & 15TA
wew B B i
1T
KAz
ol N T
HC— :[{EM I
(MFrE) L ’,Jnuj*
BUE R Rini Bty
BRI N
(e - reste s T h niT‘: 7"}‘1.
L) Infl LaRinmalatl
RN [ Sttt JSDIUNE U R
0.2 O 0.6 0.75 1.5 1.7

IEER W)

LV ROM LB E VEL D,
3. BEMABI~V Syt

3.1 £ #%

i oY -2 6 Bl R ARNEE E L CRBER ORI LT D A,
b OERHEEER 3. 1 IOURT. FHIORT X 5 IKEERm o mH)

HEBHRMBETHEI L ORMAL, 1Y 0 F 2idd <
MRS T CH Y, WEEHIEE, ST O BEEA
it o /NE LRI 2 BiE 100V i3+ T =/ 200V T 3,

3.2 8 &

PO BERH 12w b (R - BEAERE - BRI 0so) X A3
(R HEE - WHIZEKERM 270) KKE L SHEIN DB, SR
(@ y1o0) & ETTEHE R/ IIETEC R 2 X 5 IKflladb

A b OTHY, AEFHIETEERER 3. 1(a), (b)ic, P
wWA%E 3. 2 KR T.
ST O Dkt Fli e DSBS 5 53, HHER
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# 3.1 HC W th K # Specification of model HC.
T @ m 7 i M
] A — | ® A HC-04 T HCeT | HO-06T | HC08TA | HC-8TW | HCSTA
5 ¥ mm 398 460 400 =
Wow o ok ] mm 662 753 710 |
® F mm 507 536 | 780 x 1,035
[ * LE, HE, FIHRE 1 R
“ " F &+ ¥ F v b e Ehy b E
# i) it £ SRR IR
E 0 w W 400 I 600 | 750 | 1,500
7 # ® razz (v BIWEE (=& % k& | yaz7 4y BETE
b # ## 7w 7 ¢ RHIER
won e & B A X A gt 25 7 a <5 X1 — 25 7w 7 X2
‘ ’ L %i?"?j}ﬁﬁé‘m%—ﬂxl b - l - ! .
% R B (%) cmx® ve 257 0~ X1 | 27~ x2
w0 % W W 5y —FamT | BOm R
# 153 i ] R-12 | R-22
B g # EN * 7 ¥y 4 7 r
B b -
B T bl [ wmOE W oM
THE S a7 a2~ (H 1 — — 2 2 2
& # @ B/ OEo@ o # "W O& - 1 1 - — -
E B i) [E¢] 1 — — — — T (SEOH) 1
E#gE A4 v 2-Frd—=% — — - — — 1
MoAM | O HOE & 1 1 i 1 1 1
[ R e 1 i 1 1 i 1
Wowos % w R E
Bo® A & W m R - — - . 3 .
® oOw ¥ oM & 1 — — — - 1
5 w k2] =i} =3 i - — — — - # R AT
50Hz kecal’h 500 680 1,050 # 1,130 2,100
Wwodi M | 60Hz kcal/h 550 750 1,200 % 1,300 2,400
i it & # °C HOR 30 W A5
at X i K °C ~35
o om R L A 2
i ] izt % °C 2~10
mee oW o@| K W m ® MW 2~10
WO Moo B R B % deg®C 3.5
i %t kg 58 44 57 80 | 123
Ei i 5 # |16 100V 50/60 Hz = 200V 50/60 Hz
) #Hoo®% ® ONW 630/630 533/538 733/832 1,088/1,090 1,178/1,129 2,077/2,059
FoA- L
B OB O® W A 7.0/6.4 2.24/1.95 2.52.7 4.3/3.9 8.4/7.3
B o® E A WHE) A 33.0/33.0 12.3/12.3 14.4/12.8 2119 51/46
¥ HC-08 TW Mo #mifi iz A ki@ 25°C, 4#I3 //min Ok ¥ 2RT
(5)\ CIG) @
\
' v
==/ \ &
it S & see
i ‘ﬁ ~ 0
e ‘ ‘ #
‘ Ii I li [ 8] i ¢! o 1
i ’ l 3
- LT | i3
= T T v
@ i n g
) P L
A PRI ; E=[C[U) o e -
T, B 7 i T %% #H
%25
@ @ ® @ 0]
i ORENOTHE A AT o P BRAEOTIELRT
% e+ % %
| HC-04, 04T HC-06 T - CRIIER
A 662 753 BRI S IA FL oo cvvenm e @
B 507 536 ﬁ%?&(gi‘wtﬂ L) .................................... @
C 398 460 e CH )
b 30 Y L BT CHEPIBIB ) ooveveeeememmemesmeemeees ® 3.1(a) HC I #
E 350 320 Fiel (175 E 1673 ) BRI R ® (a) Outline dimensions of model HC.
F 78.5 108
G 330 418 Fu Bk (164 &~ = BEF)
= 2 2 ST A LA @X2-MBAL)
K 255 302 .
L 55 68
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3.2 HC-06 T Jmpsiilies
Interior view of model HC-06T.

EHIFE HCH

i

| 0o

’ - // V% )
;/\: \ /4 e

e ]

1538 BT

3.3 BEEHEN
Side panel mounting.
Uitk LCO.6EW LITFCiE 3. 3 ofife &, 3. 4o gz
BRALERHENTH S, 72 075kW LI LCRE 3. 5 K573
MEEREEABRERTH B,
3.2.1 [EHEHE
PR R-12 $ 7003 R-22 % i) L - sy sEEg <,
TUERS A 100V © % 0 Do RIITE 2 RS UE ez,
ZHH200V O % Dl 2 M CHEMHBUBIE 2 2o W

W - BE VNG o-yud1zw b SR - FLIL

=|I=:n;:= ==J::
f, T T
| oL Ly
L L
7, w3
op By 1
1 —i i
4 ” —H K e
51 35
\ ® 5
@ @ ®
= (b + # = IR ZE G AT v+ ovevrverecenmenrenennnenes 16
HC-08 TA [ HC-15 TA FRUHCHI T <+ veveemremnersitie s ecre e enes ®
A 710 860 BEAREE TSR ST A T o erevevvnrreerrensiiorimeneneraesns @
B 780 1,085 BT (LB L) eorvevererervmerersnnseiersnsenns @
C 400 520 o N
2 & o e 3.1(b) HC W 44 T
E 10 200 Outline dimensions of model HC.
F 290 410 B e ereer e @
G - 250 FUUHIARE (160 & — REF) woorervennens
H - 75 AR CR(2X2=MB R L) errmmrrinenenin ®
K 200 230 .
T " s FELRR - +ovveereemsereersvanninnesimsnranes et sn e i
M 200 —
SNERK 2 HCH
PIRRX 7 1 /
< <
— N T
l /A 15 B AT E
o o
\ " / /7\/:1
= |

3.4 L EREA
Ceilling mounting.

HCH
R
~ 0
A
BftE
\ \ / IR
‘ A3
—— //7\/:

3.5 BE W R
Side panel penetrate mounting.

CIHFAN L C Y, EREARRERHE 36 B2 0 Loas ey
B LR o B ED) - BEol2E LT3,

3.2.2 B

AR ORESEEE OHF AT - 712000 D Dq0F2—T BT
B X omflimRsgsstcd b, HC-08 TW o 23 Brs HIE 14
BEHBEEE A 2EERASRTH B,
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w % # bi w & A R
MC FE fiE A I 19 i HETE R
MF RERA TR 26D i HEGH IR (R

s1C Bt barini syt Gt o)) 23R
C1.2:3 | avFvi~(2g 28K P

R i 2% (R POl )
i

E 3.6 HC-04 7% # # KX
Wiring diagram of model HC-04.

51C1
,_,E 52C
R £ o
S o MC
T 51c2£ )
{MF1
@b 23R 26D
63D1 63D2
49C:
g
BB
e % # # B % =
MC | EsmEss 49C | i mBIEIE (ERE)
MFl.2 | SEWREHEEEE) D12 | ENHEEEG
MF3.4 | REBEEHECNR) 26D | @B (R
2C | TWREEEIEED 28R | @EmEmeeE
Isicie | smawnuusCEsE | GL FERA (GIE)

3.7 HC-15TA T2 ¥ #% X
Wiring diagram of model HC-15 TA.

3.2.3 S#HE

5 AM3 - FLEdqy BIHV T D4uFa-T BT, HRBRERIORT &
CHSRRIC X D 3 < (B 9% 7 IR Dwo CRPMIREPI O 2250 il
TEELEEX B C LIk Y, BRI IC G HIBIET 5.

3.2.4 HEME

0.6 kW LI F i3 e HIZ2 5 < F « BEERAIT © 270 220 7 D
SF Y KA E DR, 075 kW LLLd il - Bl
I i 2 F T o 42 T SRR CERE) T 2 iR o7
v BAWTE D, WSS EEEOE - EEIIBEE -7y
JERALTN 5,

3. 2.5 #HfEezs

ALY it R o JE P TV P D T AIER T & o IR 0 BB A
W OE TR, % b F—IBR o b 0T & FUERIR
7 & U o BRI E 2 Th 50 ¥ BHO Rt T T
T A BERR IC 13 SRR F R O BRI 0 7030 O BEREL ST, KA
FRIC 3 I I U TE IR & 8 2 Al o O MR RREH 8 % 17
bt T3, Ficb BRSO RGER L LT, SERHAETTE
AL % (2 B O BEMHHRRME TR > T 2o JMHEI
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we 06t
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FPLRE (C)
3.8 HC ¥ #: gk M &
Performance curve of model HC.
W RO » OBLEHMAEE 3. 6, B 3. 7KRT,

3.3 8 &

(1) BicH 3 GBS - QR - SEETAWD - B
VeG4 ¥ DT AR LT R D, TRAT 2SE S TR oM
i - THOB N - THOEIRAEILD o0 @i T LheD)
OHLAHE N Do

(2) Aur—o {bXNAk 20wt THBH, (KREFTEEOSL -
Wik ) B L OBERE LT, HHRELHE TR
FAHEEO L S KSR YO BT LOLENREL, TDEE
T E 3 20 92 R R,

(3) FEpdHIAsas i m A H 5 eh 570, HENDOHIEA
— Ry, FAOSGHBEAE N,

(4) SETEGIE - FEPRICIIET - ESbRATH i o BeR & 3~ T i
2T 5O CHEAN HEFHAEDLO TELTH .

3.4 ¥ #E

3. 4.1 AEEED

G T B SakA R 3. B ICRT A, ARSI
Z2A R B T R BRI A ZEZURAE 30°C, Aapslc ks AN
AR 25°C « gt 3 Ymin 60 Hz TH 9, JRIEGIFOZELIC X
D EET NG L, 50 Hz & 60 He Oy LEIR TS 50

F SRR O B EVC R X LB A EEIE, 1Te b AEfifEd)
P HETREOBIBLE R LI A b O TH Y, 12 b BRI R
FORSEIC K E {BEEND R, 100 EECD W THEET 5.

3. 4.2 EARERE

FEPIfR I T, FEPIGES 28 SRS % B i AR I & 0 Bl
L, FSEosls - 1k % b b, IS FHEE OB RHEE
AR RIHALIC & b2 b T 325, BEAKRMLAZDL 63 (<)
s—vhioh OIENE LTI, FNZEKRERBRGEREY b F 1
3.5°C DELMICHESTIRETH b, IRIEFRER +2°C~+10°C Dl
HHAIC 35\ CEEZICAIZETH B0 Fh 17w b OFAIRTE, S5t
JiF +5°C~+35°C DHIHIATH B A%, L TRIIL O BRI 712
FEAITH B 70, FENEEHIE & b 4 KL 23R 5 TRk
T ANEHETDH D,

3. 4.3 BHksEHE

AHERCHETT S LR & DHTHBENI B IKECIET T % 5 2,
TIC X B HSOBEAMSET b D X 5 kD O THHFRDI
5 ERD B, BT FETE RN & B 20T, TEREE

250

e 7
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Principle of defrost control.

PEIEE SN ZER O RAHBHCIFE S ¢ C BRI €3 4591
o HREFHLTr 52, BRLEHENoREIIC X 3 EEkom
1, BRFERT B & TR O BRE %3 L A AT DT LbT ¢
LR, HEMIKITR b5 X5 WGSBS % v Tn
Lo COBHBHELNZRE 3. 9 K THIT 3, BicEw -Thin
IR OB IHB SRR & R Z2S0RE, HiC SRR B %R,

Q=KF(t,—t,)
T Q: WM Y BESR keal/h
K #E
F o dlindimifl m?
t: YdE (%) omlE °C
L o BIEFTEE °C
Tabb, HHRE ST 5 LR & BRSO, —iE
DEEIERHERF S TR S1o1 28 A5or LTHIEELTw3, L
2L, BHIBEEICHEREIEC 3 & LT 3 K OERG~ 1Cff
TFo. BEAEHTEEEOHTEY #ic T & ATNICEEEAE
(o LDRDHHERD b IEFHEICRA XI5 HBIENTSE4 I 258
Hexh, FRHESE AVETEY OREE Y, Gl 100 D A5
VA BLTND A DR ARCET T 2, ¢ OIEHEE
X DIRA Az S AME T3 2 0% RETIEE o U< ERg o
WREIET 2. 35HEOD 2 ML, SHEOEmRER 0°C % i
TNLTF Lo T 32, BRSHAES LHT 5 & ER LH L
05, HHBFEMEIER +3°C~+5C & R ot & &, FUEEN
AT HEREOMR L U ¢ 2, T oalclRmIe i, Hig
DR - B ORI % BEICEINT 3 € 2 i X Y FiIc—iE i
I N L2, B g1o0 BEREH-©H 21551, HiEs
BOAZBTURIENC X - CHIBHFIRE ST 2 70», BHiGMR Y
&Y BIRIEAZ LT 5 & VEBIBIIRIRE # FIE T 2 RS 5,
LA, CoOMELEMBECTH Y, BRRENETLO 5 bcs
THIEHRUH O /NBRHBEE & LCiTomEd <& AR e &1 5,

#  kcal/m?h°C

4 zzy bOETE

EIRREECGES T 5 o—yodaze b 2EEET B2 - T I,
SRR DAVEL - HiE - Flien OTRIE - A & s b et B 4%
HERDD%, WHEOCLAWIRKO—HBRTEDING,

Q=Q+Q,+Q;+Q,
TZic Q: &EHER  keal/h
Qr: BHEEZ ML CRV3EIC X 2 A8AR  kealh

A - BEUT/NE o~yod1zw b - E - FL

TNE (B 4)

T2 E‘\;,?T SR 6
] 0 20,000
7 ] I
HC—04 B i
HC~04T 0
B
HC—06T !

HC—08TA | | EEE
HC-08TW i , ]

HC—15TA

CERE 7 R Tk — LdBnm,

R 4.1 (SR e HC B oS

Correspondence of model HC vs. refrigerator capacity.

Qs+ WHMF GHT B 20OBEAN  keal/h

Qi+ WRUCHNBAT 2 S AT keal/h

Qp * FIHENFEAEANC X 2 BB ATT  keal/h
KERDBEEIC 247z » Tl LD B AW & L ICH LR TR viliET
NETHDLR, HHIN CoRVEWEEH L 2R 0T 2 4H
B, 7 CIAHE WO LRE S e OGRS
BOBESEOH T L LTH 4. 1 s R a2 T
72 b CICEIRICHE LT, —Ali 2 S s o oo i By 3
LA LETH DR CCRBEMZHET 3,

S WA &

BHER vy Ak 2 e UCREL - B - SURRTESCE - R BioE 7
EOBHPFE X CwBS SRS - AREENT G2 & O B
JHe LTHII ST 225, H1 - TR 200 b BRSO3 2%
- WU 5 e o OBMETE » LCBRs R T B,

T T CEFERMAZ b U O VTR 2~Yud1-w b IKDw
THFHICHT %,

5.1 HFEYAZE s~V o=y b
TARPIOTHEERC DT 31 FFz-vu2T6 BB ERTED,
LRI DR ALEL - B ORIER s0-A7wT BN T E e,
FRINE ML O ARBEI TSP - BFREREEAD, WHEn%
DL DB E OO ANEE 35 LMk e LThAd B
BAATREA TR B, W RBR < 3 v T WERVE A T
> TH D IR O - M GO v A I X - Tk E &
WHEELD, COMBERT» S 2511, SR LAawEicn
o EHRIC RO MR D D, HPRl sissR & D BEE L
T 5 OTHE IR — R OERS L D135 210 & T LGt
LETH 5, HC-I5RABH TN L OEUTFCfIE D & %5
2 LT R b 0 TH B,

5.1.1 #& E
(1) —2C~+10°C ofifi-c, £0.5°C inmi 2 P
HAFEETD B,

(2) SMERORFLHPREE LR LD &», e iz BB
PR T BRI S e T 5 6

(3) WRERDORIEE D e, GHEBARAEEIL TS
b, BEEKDBIE LA,

(4) BIARWIRE >>o & U LA LA OfRFC,
MEE—ICRECHHT 5,
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= 5 1 HC-15RATY - 17LA Jpthisk
Specification of mode HC-15RA and 17 LA.

T mom | owomom | E |
¥ H .| ® 4 | HC-I5RA | HC-17LA
= X mm 540 500
WIE < [ mm 860 860
-8 f mm 1,240 1,035
b4 i usyghig)g R 1
s & £ % v b FeEky FHE
78 o1
ES il H 1= G R i SR L
J:5 ] "W 1,500 1,700
“ H ks ru A7 ¢ v - EEHER
& i B % B B O G8) cmxf 40 7 a7 X1 —
¥ OH OB (§) cmxE 307 eRF X2 30 7 e~ xl
b o il # B oW R Fp Ty~
w 33 il 5l R-22 R-502
woow A B R
43 T il # iU I
BRI e 2~ () 2 -
W ® oo ®mom | 0 — 1
[ E A B B % 1 1
B oE e a2 - % — 1
EA v 5 —Frd—x 1 —
WPy @ B M o 1 i
, BRI RE H DB 1 1
W B A ki i3 kD 1 1
T o™ #® oM % 3 3
= H i ] E5 9 E2 7 ¥ -
50Hz kecal/h 3,000 1,040
@ oai i 40 Hz keal/h 3,300 1,140
W % & fF °C | 5E 30 WA 0 | 45 30 W 20
o & B/ OE °C 0~35 0~30
R I W@ & °C —2~10 —~25~15
WMol B o W 5 4 0§ °C ~2~-10 w2515
OB TR MM OE B R B 3% deg °C 1.0 3.5
EoEE | ®R Om O W 3¢ 200V 50/60 Hz
ks £ ke 170 | 140

(5) EEEEVER Uedufiesz ORMAIC LY, WHEDEE RS
BT HL T C AR 2 FT AR,

5.1.2 {1 - taE

BB R 5 5. 1, SRR 5. 1, HEERRIS. 2 IR

5.1.3 ERYFHEOEER

BRI OERIERGE L & 51K, RS ffic ¥ ¢
Lnid, BHEORBEEHCEL TR TIARNEET 2, FiC
Yod « Bb A A LA ERECEREFHICOWTE, s-)udaz
w b BRIC X B SRR &, BIES  OWFFERERIC X D iy
ROBEERDF LT3 RRIC,

(1) iR - R

(2) ZIoMBEELER

(3) REDUHEEH

(4) (EERFHECOTLE

(5) BHAR e RRCofBiAE
7Y X o CRPIHNIR - AR O REET - WEL ek E CFE
THLEDNLTRS,

5.2 oUERESHEEERs-YySazy b

B3, IBRCTHEAD 2 VWRIE Az & ¥ CHREESINEL L THIR
DRAFPODIMBEE S LES b A, HELILDZDDIFD,
JEILAHIZ DR LA Y 270, O OE LI EETR TR
INTni,

DY IFR—ERETCERRESTT 2 L XRREXRFTETH L
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5.1 HC-15RA I o-yoJ1zZub
Exterior view of model HC-15RA.

4,500
- 3¢ 200V 60Hz kc\ 20
= 50Hz 12 60Hz 9 £90.94% -
-~ 20
B 4,000+
E] 35
= -
2
3,500
&
3,000 S - } ! 1 ! ! i ; 1
-2 0 2 4 6 8 10
BRRE (C)
® 5.2 HC-15RA Tp#EAghs
Performance curve of model HC-15RA
20
1,300} 34 200V 60Hz 30
50H 213 60Hz 0 £90.9 %
< 100
=
g
& »
j;, 1,100~
= _
&
1,000
o] M S N SO AN TN NS N SO SO
26 —24 —22 20 18 —-16 —14

mreE (T
5.3 HC-17 LA Tphgiis
Performance curve of model HC-17 LA.

CFEE L, BHEAERBE I LD LTI >T, OO
KB ERREEN - (SRR Y B D - EOMAKATHA
YOO D BRATEEE A 0, HHERE Lic © Y HEATREE %
> TC&%o

HC-17 LA 43, FEMSAEHEERAE LTHREE L OTHY,
PEmEERERE 5. 1ic, #EBERE 5. 3 ILFRT,

o Y BB ERRICOWT D, HREOGH & FREx O
W LOMERD ZHRCCTEHATET 2.

6. & ¢ U

BT - BBV o—yuF1me b DHER - HERER XD TR
CEAL %A, S%AH - SEERECTEZETETEIAY,
ZORAEL W LIEKEND C L ERIBEC R L [EET 2. HCB
P ud1me b bREFE MO CHEE TR PHC L, EHEH
BENi v—2 ORELEEH D, THHCZ VAR LEL TR,
% 7 SRR A RO ER $-a R XKD THEREHR T D T
CHEE L,
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K VRS LA 5% 78 - 35 1 FRaL*
Model UZ Condensing Units

Keiji DAIMON - Hironori EMOTO - Teruhiro KIKUCHI

Condensing units for refrigeration developed by Mitsubishi has made steady progress since they were introduced to the market. To

meet the customers’ desire to make them more efficient and convenient such as of automatization and labor saving, type UZ condensing

units have been developed recently. They are built lightweight, compact and smart in appearance in comparison with the units of old

design. They are expected to have bright future in their application,

This article describes their numerous advantages, construction and control system for reference to the understanding of potential

users,

L & »° %

A 26 421 MABHFE L, HICRE b H L7 MA TEa Sk
BTDE LT, bASEO GBS & ARSI 72 4 SRR R 2
7o

Li#, a-t X2 R UH &3 2 KMo LEBATHECDH bbh,
BOMICHM L HMERSFT b T, L LEESSEEEL, o
SRWCRALDBEER 2, AWM criEL, %
DF SNIFER S > CCOHEOHOITES b, 4%k bk
BEaMUrETHizhTn s,

VAR, WERBMI Y a-h- KT 2EHE LT

(1) BBoBEBbc X 2 EIERTOE L

(2) (RS DR

(3) Jou BEHEFIC X 3 IEFS O/ NE R L

(4) 2z b fLiC X 2BATHIGHE, THIER
REDHERHE > Tnd, APTHHEMIREICEET S N it
D BB, HIMLCONTEE FOWER ST o TE 72,

AEBEFE Lz UZTB ausouudizwt B, Ok 3 R S ADL A
LR A TEE LS TH 5. EREAREH 2 MZIBYE
PEERRHE - OBy - BB A 2 —RKICE L, & b IR/
B, RIERIESS X UVORBEER A SR W L IR R R LT 3,
RESRPENR D RIS & Mol T i RIE A/ NBIER L ICR I L, ®
HET 29-t RAR SV 10 2B T2 Jo5vvu517wh T H B,
H1.1eHEERT.

ORI LT R 1Y BUOBINCC 2L 2D ETE L T

ol

B 1.1 UZ-1209 3o5vu81 w b
Model UZ-120 Condensing Unit.

* RIGURRT

oo LUTAEORE - HEHFICO W T~ 3,
2. 4§ &

ABEOREZ YT 5,

(1) MpERchbscd

P HOB AW B o I KIBFEREE O TEATA LI ETh, MZ [Efils
R HESARIEIER R CH 50 LTEEER T T aulor K 2D
T EIF, VERDOBIBIEHIND b DIC L~ Tl 2 A IC/NBIR R L &
htns,

(2) Hspoghit

A MZ FEREORAIC X D, £—2hwTYos, VALF B X
T 72 ¥ Db F b b L fsih bR iis n g,

(3) TEEHERE R

Fk— G ORA - HHF, TR A 1ufos 7 & OEHIC X
DEER—BL/PIRD, ERABERT ChTns,

(4) ISR - RAEEE O

ETHEER - ARG - BDRASEE A & OISR, BSEE
PHRAES - AhEERHIIRR - SBERIHEER 2 & OIRASEEASER LT n 5,
TR~ THEHL SN, BEEF- AT TS
DTN EDDTHY), FMEEREEN T L A v,
(5) #EMITMiSL

Aazwb B/ANBBRTH S & &I, EBRZE L Sh ik
B, BEZEMNEEEZEL 2V,

PR 120 b LI T R 5 D CHI LI O T OMERR, T
DIFFER AN D,

(6) B H#®

L BT - (LR TEER R LY, §F - 2T . O,
WHNOERICHFIT 2 e nTED,

3. f £

AHICE UZ40~UZ120 3co 5 % 5 LT\w5b, 3.1
EEOMHEETH 5. [ 3. 1 I B OBEEE S X A I~TE % T
o M ROBLEHREE 3. 2 KR
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PT—M fl
%
—‘{ fl\ 738
= —
LEBEH S
fAtR/ Xy ¥
Wl
"""" ® £ A B c D | E F G g | 1 | K L M
UZ-40 3146 850 1000 823 140 170 170 386 I 55 320 260 212 \
Uz-60 3146 850 1036 823 140 185 185 401 60 342 260 3 z
Uz-8o 3161 850 1076 833 224 200 200 416 85 379 260 4
UZ-100 3184 850 1146 843 260 230 230 446 95 373 273 4’
UZ-120 3184 850 1146 843 i 260 230 230 446 95 373 273 4
3.1 BREECHEE XU Tk QOutline dimensions.
UZ—-60~120f43 > Fv v ooy MEER B4 F 23188
FE-UE [ | cumsawup) | (230 7) MC L 0
B4 | og0/200v S0/00H: | 7 =~ 2 (W) 6C et
: - 42C R U
. 250
‘Cfﬁg e - cT R
- ey 51CM B
U100 70,75 400 sicLe|  BEBTRETE
‘ Uz-120 84780 400 40C | shmnili ppAR (LB
_ | yBICM 25€ Hsh L g
ACER  [R—Wgp 2 W RS (R L 7).
200/220V | S RO HI G (AR 7)
50/60Hz [T : S o TE J1 BAPA 22 (GIRE )
T B e (o i)
o ks RdEE)
o A s (R
S~ T 7 TP 3 D)
)
]Z}F
i
X9
\ [ix11
A o F
Lo —%
CH,0CH
i T v S Bl
kec ¥s1c1 b }
P i
P !
51C2 . i
1
63Q L :
c X 5
H i i #, | P
o , | :
] N |
! [
L %lsc [ {
H ! |
L i L i
e e J
~
UZ—60
1) REMERRMRERAHY
2 )ONL St FE S
XC VIt Arsoy stk SL_‘:
HBEnl ok 63Cl -
3Yo5vrr—Ae - HERE. EEHEH 63CZE:3—————:—“
GEbEAHAED < b, EHRTLS - 3.2 HEIRHH
WEOFFT b 5 £ A0 5 BiA. HT H——L Connection diagram.
55y oy -t - FTRIL. HIERIC [ EpiRitiE S ON
%?’fn:;;[t} ﬁﬁiiX"CHI,Y“CI{zFUT 63AIL RIEE
DRI o 1Z—100,120
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£3.1 1k

Specification.
% % | Uzw | uze | Uz | uz-oo | Uz-120
kit # ZI#, 200/220V, 50/60 Hz
U HIEN (B /) 17.7 26.5 35.5 44.4 53.1
i T @ MZ-4L | MZ-6L | MZ-8L i MZ-12 S MZ-12L
% -
I 28,3 42/45 6/6 ;
1 &g (50/60Hz, }\W) 130 /45 | 56/60 70/75 8%
| & B H R A= T T g vy (BHE) 2k Y-A (35S
‘ b = VAT Y EF a TR
o AREEE P R

i

100, 50 POO &7, 331100 50, 25100, 67 33}!00 67, 33

R-22

& o <) bl

SUNISO-4 G

/&ﬂﬁ(@aﬁjaﬂ}) 25.4%1.21 34.9%1.4 | 41.3x1.61 41.3%1.61 41,3x1.6
slgEgy | -
B | om 76.3xX4.21 89,1¢4.2 101.6X4.5 111,3x4.5 111.3%4.5

A H
@ %W | (2)B) | e | (34B) | 4B | wB

B E R (ke 870 955 13 1525 | 1845

4. K # =

4.1 [EiRi

B MZ R B e T i L Cw b, i
WA 43 AT SEIR L 7 KA R BRI RS C 4 B0 kW 20 & 90 kW

FTEEHLCnD. BEARIOKW 3554 baEciE )

AKaizwt i

TB5.
e "l’#@q‘fl\ 3 ] n[..@ Lt O VG‘;‘D 5,
(1) MRA -8RI TR Y 2508 FRC—RICH 2T b

THh, Wb Hb‘ WO LARLTH B, FiliEg i)
ELX B BIFCH D, bty LD FuF28-2 BHESED Wi 7 B
FHEEL Y S hx &, RREIHEN T ChTns, B4 1 3R,

(2) ke d B 7157 1 X 5 TR ReofiuS (5
D) CE B2 L, BESRERE R v, A T0% Al %
LT3 i HIERHE A TR CH B,

(3) 23uoweDt DR (F-2 f) CEL o3 BT E Y,
CNRE - T o500 EOIENR TS & BRI -2 SLOE1% -
FEE, COENFECLY £-2 FHEPICHE > ek Froo R
LT o550 E~K#ET 5, OO -2 BICEMRtT o<
FbY, b Ll Aws LT 2z CJ:Zth BYBREn, T
DR INEEDTER & & % IC BRI OB HEBEO I IC BTy - T
%,

(4) HEBIHDOEERL, vwbWwa AS2 HRT, Fzuo I, A
1A2 BB IVEEZHRI VA > T2, 2555 & MZ-4 78 100~
50 %5, MZ-6, 12 52 100-67-33 %, MZ-8 | 100-50-25 %% 3,
TDE S 2507 FHEZ T LR ENKTETHCRE - 7 18 05 20

SOV TRHN TS 5. HEMNEETR 4. 2 1577,

(5) BRI ZMNC BEIE D3, 2502 BT F-Anud
LY (T T o AR 2 10 X 2 SIS HIZC B B 2 b K%
HICDDDbLFIEL EEE T B, IR - to1uFro
75K (k) %L 45, @4 3 208 R,

4.2 EiREs

0-24uvFa—3 VW vy PFa-3 R oOBsmR-ch 5,
Fa-7 BT UZ-40 0% 2,200 mm, 1iZv»F7 D 3,000 mm % fii

UZJE 2oy bat'?) NI i L 0% R o U

® 4.1 8 55 &

Valve assembly.

‘} MRS~

/ INA S A
/'/\’/f/\‘i/‘\ Flid
/ . [,

Fo
H

"""‘li’imﬂ‘tﬁ. Y, SASZBREIPLTY, o~ P ok
Ehdva— |

FFEARIEIE & ) ERIEIC Y hosq SRR ERES B, s
REI—IEJ) (BIE) e%h5c 52 » 7 HERICL Y F = v 7 F0RlY L, ki
IEEPDEIRT v~ F

B 4.2 MZ g hispers

Capacity control system.

4.3 F W 1%
Motor.

ML, BXx#—1LTw5, ko Ly (7 2 % pits quiﬁfféi
IR XU ke, e LTlisc itk b,
L< 1owh EE 2HIBTE ko

BHIAKE o-Yoda0- 23 HRPELINETS B2, FikilbE e L

THEARMS BT 5 R, I X B B RRHEDTERSZ D
TR L, AKABE 0 fih 5 Baind 5

4.3 hiEERS

JE, IR DU X N A2 O3 B B B o1
BIREL TR, CORMBEHERICIE w3 L HHEOMMICHRE L
BUCHZRIET 2. & 1000 THIERE & BmRoiic 7[11
DEFRERIE L, sl A2 PICEER B MR uE:, IR L TETIN
IR~ L Tnb, Lo T&E&ﬁﬂﬁ IR G~ W b
T, HICEN S BEHER i T

4.4 &u&ﬁ;«a

WAL auaoa, Yu—, AERBIMEHL 2 ¥ Dl EE o>
B, EHKEERARIRE UTEPHREG, WERHERA Cd ol Eﬁ’a
mEWIL T B, HHERIERD 2107, L Kz, F-3 HRIE
W F> KB D, i Fr S RPN, SaUmER & %%
FLTH-ER IKfHEALLHTWE
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5.1 gBEH=

BB TRT A bosuTand HREEREL T3, KEBHARE
AL Y-A omfICET 2 0T, 2HD Juasa kEH L CRE
BIUCEER2TA Y. Thbb, T2 OEETERRIZE20%
B D B, RIS L OBRGEERIL, BT THRE 2 0%
MEE 1 OEM & WIS LBIRICT -5 b 0T, BREEREI
fF2—onHE:Th b, @5 1 CHEREHERT .

COHEE Y-A RBEHO X 5 ) - BIREHRIR K % B
b—EBART 5 LEA L e A= tocoFaod HXORIERE, &
ST CoF R HMICR LT 2 IC X > T, HARE® 60~80
Y LTDHTLHMNTEEHEBEOHENS HiIL LT3,

ABERIC LY Y-A BEFAIEHEL T3,

5.2 BEHHE

EER AR OAERREEEC XY, 73T 7oo-F REEIC TR
B3 525, WEEECR S L a1o- KX VBB HRCGHEE &
, BEMIC tuo-F 275,

Pk AR U A sl e B X b Sl 2 T4 5o il
ek, AT T 2 LIRAE/RETF LT B2, Chidb s
SEETTE CTF AR5 & ARHIBEE PO S &, ChICHT)
LUTEBZ R 42 & ho TH—BOERGIEAN . C ok
TE L ICIRAFENAE T 5 & FEC UCEITEAM< . FEH
DETERMATND & EXLIENRTRL &, EEFEEHDOM
BAZHC X 0 3 % Wik dic AT s EfE L, WRATET A
R B RRETIT 5 . ABHBE R O VEBIIE T BN BGE
T3 e TELDT, HEORECHDHETSC LATED,

5.3 RERE

AT X ERERIC ISR AT, BRERCALAL B ERIT T»3
I IC TR O AR ER R L T Do

ESITRARERE, BEA vu—, THERARARE, BEROR v-x, LM
R —%.

T RV U By, IERMERAEIE L, REFER 5
53 BETT 5, HEEETA S CREEEF 2L A%, Jty

—1.1

MIZE Mlz=  MlZ- M2 M2 M2
RSTES
M1 M2, AAwF
vi V2 ULVIWL 28545
Uavowe - EiESE
Ul w1 U2 w2

5.1 A-itosusaudza—b B
Part winding start connection diagram.

bz 2 IEIE X v

Fanst g X £-2 FEEFEROMCEEEDAE I /e 1T
2w b T, HABEES gws Sk D, BREAEREC LA L
Ban Yl LIEES e E k¢ 2.

W-LHEE ' RAEEEE L Avo @ viudaet KIRDH T &
Wiz H—E28wb T, BHEHROGHATR LBKE 2-A-E-1 FFC
X b, akH A EEAREC LR LB EICENT 5,

6. & ¥ U

COFELIED H X F LWRIFE & £3% b TRBHRO i
Vb EABE LD DRED oo Al d GHEO ISR 2 Tk
5 i TRERMIC T L IC bR R, ZIUCE-TThhb
RTHOER WY Reog MR ET TR R LTIHERS
L5 ICH-TW L, HHilaRodpE b RO BIEIE Lo 7%k <
20, Sund b, TERAESROKERKELABLED S

T ARSI TR Ue UZ T auFovud1Zaet OERIC BC
L, ACL, SLU %0 L X A §igik kHix L liBhicixy, e
FFEHEL T 5,

LY, BROWE LKL, BFEOERIK 207 T2 B
BB LS00 HRFERTYIRETH D,

J e A e
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Mitsubishi Hi/Re/Li Brine Coolers Model BCL

Nagasaki Works  Keiji DAIMON « Yukihiro HOSAKA « Yoshihiro TANIMOTO

g

With the increase of refrigerating installations the circles have come to encounter new troubles in the shortage of human labor. This
in turn brings about the rise in costs and lowering of technical level. Under the circumstances Mitsubishi has developed model BCL
brine coolers based on the Company’s peculiar idea so as to do away with the trouble of installation, operation and maintenance. They
may be called labor saving apparatus, which can be operated in the place of the conventional refrigerating equipment of a single stage =
compressor of direct expansion or indirect cooling. They are best applicable to low temperature storage of vegetables, fruit, fish and

meat, ice making in skating links and chemical industries.

VBN - Ml - R R CFRCOETCATFRLELE LAV b 54

—_ 1. i h % . . . W

% T A IO LT KE { s0-AF703 N TE A,

’ BT DL, FBES R OWE R CaEb K O TARRICHT S COLS EEETHRC YT CDAUSES 120k TE D I+
BHOIGHDREFITET AL R 2 TE . 5D & T HAEEY, vo~5— CBCL B #BAFE L2 D-CC C K3 5,

FURLR, RER L OEHARN K 5 TH 5 R T ARIC
DELATHLTHA S,

m%ﬁﬁ#C@l5K%if@<KO%T%LWWAﬁEiMT AT EFHAL TR T 2858, S s i EESTR ¢
. EREREEOHS ED—~DTH EANTFRED B Al
ﬂﬁﬁ%ﬁfﬁ&%%ﬁmkﬁéﬂﬂﬂuﬁ,imhAwOQT
HIEHATE D 5 i 4-E 2 HIFH OB % ¥ ogsin i % 4 7«
Llzz eThsb,

CHAREBRAED UL O WIED 2 wIRE T b b ED
LRGSR ENT 0uTuwY, T4, i, FEFEW,  FiELE
REPETNEICFIL N, TR2HE0THIIC S »TEEICH A
LT3 & w5 - HNERED B X S cEbh s,

2. BLHFSq400—-5—

TS LR EUHT 2 e i fBIRA T L 5 < & 4t 2.1 HijRe/Li F5135-3- (BCL JB)
FRHLONT VB L5 THBH, bivbIl 4-h-H1F ThERD Hi/Re/Li brine cooler.
j%
= = 2.1 M B Standard specification.
% ' % I e 1 BCLowo BCL-40 BCL-60 BCL-80 BCL-120
. S L ! |
iy M b4 7 4 v TFL Y=L Fullvyrdu—a Hbha v IFLyyY)a—n Fubryrlo—a HEars o
il 4 ) il °Cy —15~+44 —15~+4
P i it 9 (JRT) 9 ] 14 | 18 28 | 37 [ 55
% i Z4 50/60 Hz 2001220 V =48 50/60Hz  200/220 V
17 % MX-4L MX-8L MX-8L MZ-6L MZ-8L Mz-12L
o it K HE 1 (50760 Hzk W) 14/18 20.5/22 28/30 42/45 56/60 84/90
% i) ¥ oy U AdL A b YA F g v
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In the conventional operating system where the magnetic tapes are used as the principal secondary storage, the program is stored in

the form of cards or paper tapes. Hence the condition is not very

cards and paper tapes.

making use of random access function and data renewal function.

which is employed in the disk operating system MARK-IIL

the full story of MARK-III and data management,

good either in the point of computer efficiency or of the storage of
If a disk is applied to storing the program, high speed yet convenient program management can be realized by
Described herein js the system of program management using a disk

This paper is the latter part of the preceding ones (1) and (2) describing
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Laser Model Scanning Machine
Shin Nippon Koki Co., Ltd. Hachiro MAEDA « Akemi HIGASHIMOTO
Mitsubishi Electric Corp., Central Res. Laboratory Shigeru ANDO
Mitsubishi Electric Corp., Kamakura works Kazunari SATOH » Tsutomu SUGANO
In the manufactures of automobiles, ships and aircrafts of late, an automatic designning and processing system is being developed for
the purpose of automatizing and speeding up the measurement of the model that has composed of three dnnensmnal free curved surface,
and data processing and automatic tooling.
Recently, a laser model scanning machine has been brought to completion by Shin Nippon Koki Co., Ltd. and Mitsubishi Electric
Corp.
This instrument’s special feature is a laser probe that profiles the shape of plaster, clay and the other types of models without actually
"@% touching it. Through this instrument, it is capable of automatic scanning of the model to be measured without mechanical contact and
/4 with resolution of 10 and speed of twice~five times that of the conventional contact type probe.
Lo A » &
ALAE, EITIEE - B0 - TR 0BT B W T, ZIRIE il
BEDHIKE 2 50 OF, F—2 WP, THENMTOTEICES
FTOHTE, SEbE E e L HBIEEINT v256 ORYSERRK
ATHD,
A, LY XRFIH LA — S0-F ) X B THEEZ: b 3] 2.1 LpyZio s e
R | 23+ S HTIRETH B € & MARUCWED 2 Wk N, o Searching of lense focus.
Te U T DIEBEMZE b FHER AR LT,  E BRI vz — LY X
7o O—BRE 7 5~ E Ly NEEHERE %, PR T S8
B & OEACHYEHTE T\, —ISHINO Hitc 5 BRI A y
252 D12 OREED w51 %, £10 3500 OHRAET, EBIYIC KT
HWET D RN TERLDOT, LTFICHMNMTS, Mty -
p; 2 SR 5 LA TEET
EFL REDE S & DR BIHT 5 7c b DB b L, B REIT
FEECHAOHABFKEINTRE DR, € Cl =T CcBR Zgrp_‘gz
LeiRe DTl <5, KEE#RY Lvod £iBL T, #ekpHo
LA E ¢ TR R L BBRIEC I o TwE 2S5, o 4 A |
LEDNDLNEMD EDOKD 2wt BACES X 51 (Lud & i}
ORI Lo DIEABIC & 3 X 5 1) Lod % HiicHn (= e mople t e b\ BB B
2. 120, KEKE, TORD 2fiuh 2ENCE 2 B RHRIIL
Lo R T IR BIHEL 2 b 0Th 5, RS ——
ffBtESE A
K 2. 2 @Al X OBWEFE R BT 3 70 OHARKE<H 3, AT .
DI RR, 0 vok - EENgb e pFcr ] || P e N |
> THFEM LICEIE TN, ZThbRHENA 2ot @I, 45 s
Lo DEROMRBICE PN Cobion W LICHERINB, Eoufial : _/’/ L 5J \\;\I = i g l:’ t oz
DORER, 2wt BEABELEARNEDORDO SO EH LT i F ? ! '
B, Coli-n Zillo ZLREBREEIC X D BERESCEHENED, . i M%ij:}] y |
[ + " T . > N Aty > - REHE S -
2 A C C’C'Iﬁ”/tﬂil%:v ’XT% bﬂ\.@ﬁ&! (50—0)w 'a_"#'iw‘: Lfﬁfoz’an B 2.3 MAEEMIISHE  E 2.4 [
FOBDEEs s, EBREHOHMIIR E 2. 3 0 SBCHRT X S i Output characteristics of Output characteristics of
Efli<. CORETRBTRIR S, Cot-l 205 M EHE optical detector phase detector.

*PRATHE (R bRt (BLRD) % SRt 567



525k, dBABROHNCEE2 3RTISIC, (1) o<0
DBERFEDTORHES LA, (2) 2=0 OBEFREHTO 2
(ORI 3R, (3) >0 OB REYT-ES L UEO
BERpOB0ELNS,

coERY, EDTEERHEEE LT EkkThd, 2.4
D5 AEERELILD, COMBRERHNERD asa<b ©
i (yzpy-v EHTB) OESEFHALT, M2.20 Y-Ke-2
REWEEETEE, %Y t-3 (BRLTEY) YR (¥R 7
HE) CBE X i, FEE e Lol ORI —E I
TN TNBEDT, eof- XY HE (X ZHF) CHEEmECH -

W ik, COBERALIOMERIITCL DEA LN
3, HEOIREMD L LR TEEDLTTH B,

3. L—YREFREEE

AR, B ICHPETER & T0 eFbFu OBICTES oL
15, OIER EMmE LT, BI%, WERfTA-72bDOTHY,
3. 1 ICRT X 5 he, HAdk - b—J0-7 - BimfiliEsE (MELD
AS-4200) « AHIIZSIERE - SRR FORER - R ST X
YT 5,

3. 2 BB D Jows METT.

—

FNHE, TW, TP

a8 ™\

X ¥ :
, i o o o
5 Y
%.; o s
{%u z

X #
i
&
Z
IR
3
0

Ooood oA

AR

N \

L - HEIE R /@m HEREE

ﬁsmiemaz;ﬁa
|

BIEHIEEE

3.1 L SUEEERIE SR R

568

#{ElE

Constructional drawing of laser model scanning machine.
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Output characteristics of model detector.
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Example of specification of laser model scanning machine,
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Trregularity of measuring values.
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Venus of Milo.
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System construction drawing.
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Recent Electrical Drive Systems for Plate Mill

Head Office Nobuo KUBOTA
Kobe Works Masahiro HAYASHI

In the latest equipment of iron and steel manufacturing industry, each enterpriser has set up new powerful heavy plate rolling machines.
With the enlargement of the apparatus, the capacity of driving motors has increased together with the employment of automatic gage
control. Also process control by means of electric computers has been applied to it so as to assure uniformity in quality and improvement
in the works to make the most of facilities. Automatic operation has been taken up in a large scale ; large capacity thyristors have been
put in use extensively to make contribution to the elevation of operation efficiency. At present those electric machines for the heavy

roll mills in this country are the manufactures of Mitsubishi except one installation.

g GD? DERAERENTE %o

1. AP X 5 o st £
% Edpgko GD? 2/hE T 5L, HE B OB EETIMEL
BE OB RORERE « SIMEEEIC S W TP HSIER YARBT, LrdERERE LT Y123 & F O EVEIRE I 5
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Principal details of plate mill apparatus.
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- - 1070 6 X700 L, E | 1-2V 1,0006W]| 150/450 B. 50
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e it 1000 $& 2000 ¢ %4724 L H | ‘o rwp | 000 F.e0 Forward | 1777 1968. 1
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mF # &g A7 Y 4 H(186) H SA. TWD 407100 F. 50 New Bottom | ¥ 4 ¥ = % e, 3
(st i) (#) Ioo?olfégl;ioo Px4724 L E 121,250 KW | 150350 F. 50 Forward oo F
= X & B L~k L 4H(186"") 2-5,000 kW New Bottom | % 4 J = % 1970. 10
) 7D 1000 $.& 2000 ¢ X 4724 L i SA. TwD | SN} .0 Forward @ o A (i)
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Top forward twin-drive reversing mill motor.
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Bottom forward twin-drive reversing mill motor.

3.3 2-3,750 kW 40/100 rpm [T fuws Hio—F
FCEEEEEE) 752
2-3,750 kW 40/100 rpm DC motor top forward twin drive.

SR B BT 5=
2-4,500 kW 40/100 rpm DC motor new bottom forward

twin drive.
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Example of ventilation system.
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Draft system.
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Recirculating cooling of main motor.
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DC motor for mill auxiliaries, frame No. 914 type KM.
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Rectiflow ilgner system.
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Twnd,

BRI B XU osqimr—1 OREE, RERIRERINIC 1o b
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w3,

(b)  SELAMRH va5s ZRAL, BIRHLAOT T O
Bt LeWiic X WEREIN, taF AT B C LA v,

(©) Ji—#alens e U7 HEC 3 45%)7% check system oD pjig &
systematic 7; trouble shooting D¥EDOMETIC L b, HEEOFRE &
ZDOBRFREPDHTHALTH B,

(&) F—FTHHEE L BEIc ik EFBARE A SIc 2l 3
B A>TV BDT, RIS TITRL S,

(©) MKW sab, TGHEE Hzzat 217h v, JEMESHICH L
THHOREE > T 322, dust ICH LT FETEOF b %4>
PLC, R 72b 272 > T tw b #IAHE LT v 5 0-c B

577



" N )EE;: e ke 'é‘;‘}';%\ SREd BF
WEMES &8 ERsle ©i e

C %H[E:\:{K_H# ﬂ @D SIRERE wE
<

AL

5.2 :TETHHHIH g SSER E

Schematic diagram of main motor.
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EEOEEOEANRES L RY, 7T & ORMCETERMERR
GASREREEDEC ENTE

EFRHIRR I BT HER D 211 u—3 CEAGERZ RO <H 50
<, ABCHEELRBERIELTL S X5 Ch>Tw 5, Eifilie
SRR % LT 220 o-IL BfES XU AWEERA
B iTTAb S,

6. A G C

(1) AGC oB/EFEE

g2 OZ(EAHE & B bW Bk BT sk, Bk
- KhHRALE L EIC, ZOZ{b% Bl cEhild HENTD 5.
LB, L BEETHE o~ B XU AT KRR C
2y 0w, —oORREEEFE2 AR LEL LN, HREEED
PHEFEN® M LIk ) F—2 2B EHNTES, Thb
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Block diagram of AGC
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Industrial ITV Cameras for High Temperature Use

Communication Equipment Works

Akihiko DOKE - Eiz6 OKUBQO

In using ITV cameras at high temperature a cooling arrangement has been deemed essential. Under the circumstances, ITV

cameras for use at high temperature up to 55°C with no need of cooling have been made into products and named type IT-T 3 and type

IT-T 5. Their features are not only the enlargement of the range of working temperature, but automatic follow of the operation to the

change of outside illumination from 100 to 100,000 lux by the use of an automatic vidicon sensitiveness regulation circuit and feasibility

of no adjustment operation through the stabilization of focus current and voltage.

This article explains points to be noted, circuits worked out in designing the camera, and its operation, also making reports on the

test result of temperature and illumination. In the conclusion problems imposed in the future are inferred for the reference to the next

development.

L & #° &

FESEI 5UET sy BB rousar (ka3 h, /NE, THEBES
Ch=leT iCX ), BEROZHHEICHEMIC ) ALbh, A
PARRDOHIE I EAEEI L D—D% lc&lnoozézyo
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2.1 IT-TS5 % h 25 D &
Structure of IT-T 5 camera.
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RS 1TV . < KA

K41 AWk - B R

Camera size and weight.

» # IT-T5
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T P E U SN S

e
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fied ¥ (mm) 220(250)
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B % (mm) 287 420(620) 510(750)

@i & (kg #13.0 #17.2 #18.0

&) ) kdoh, () R - PRS-,
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BRIE R ITV has & P76 HER © MU « —10~+55°C
ZEKL, lﬁl‘f#(ilﬁﬂfti‘duw’ﬂ%ﬁé fELzc &ic X b ik  JEm
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(a) —20°C (b) —10°C

(d) +20°C (e) +40°C (f) +50°C

5.1 % i) 3 U 5 1TV i 1%
(g) -+55C ITV picture at various temperatures.

(c¢) 167Lux

(a) 4Lux

(d) 892Lux (f) 12,400 Lux

® 5.2 # Mg eid s ITVig
(g) 33,400 Lux I'1'V Picture at various illumination of test patfern.
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(1) R. E. Johnson : Vidicon Performances In Extreme Ther-
mal Environments, RCA Elect. Components and Devices,

Lancaster Pa.

(2) L[, BEI M SR, 36, 626 (1 37)
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Ue AL RERR fﬁ]ﬁﬁ%f:? L7 (45 425 H BB .
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