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COVER :

Refrigerators in Nagasaki Fish Market :

Refrigerators delivered to a fish market newly set up at Nagasaki for the operation in the producing center are ’
the ones designed free from public hazzard. They are equipped with the most up-to-date cooling and handling devices '
for the supply of fresh food. In selecting the type of machines, no public hazzard is mentioned as the first requisite
and the labor saving the second. To meet with them, nine sets of Mitsubishi air cooling units type ACS and one set

of type ACL air cooling unit have been employed. They are drawing attention of the circles as new models of large
refrigerating installations having a freezing capacity of 30 tons and a refrigerating capacity {class F-30 deg C) of 4,500
tons. The picture shows the exterior view of the arrangements referred to.
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Clean Boilers

Toshio 1td - Tamotsu Nomaguchi

Wakayama Works Koichi Ohata « Akira Hara

Improvement has been made on the kerosene burners used for the presentday central heating equipment so as to open a new field

accomplishing more comfortable and economical operation of the apparatus. As a result of hard endevour by joint venture of the staff

of Mitsubishi Central Research Laboratory and the technical staff of Wakayama Works, it has been successful in developing a method

of burning kerosene with perfect blue flame like that of city gas. This combustion principle has been applied to the burning of kerosene

water heaters and new central heating equipment has been put into the market in 1972. This article is a brief description of this new

product.
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Appearance of clean boiler.
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New combustion system.
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Control system.
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Principal specification of type CX-K 25.
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Type AE Cold and Heat Storage Heat Pump Units

Wakayama Works

Yasushi Watanabe » Kazuhiro Ueda

Recently the residential control air-conditioners are remarkably diffused owing to the elevation of living standard.

The market,

however, calls for air-conditioners working with electric energy, simple to handle, with safety, free from air pollution and being able

to heat and cool by the same unit.

noises and of needing an installation space.

A heat pump unit provided with a newly developed heat storage system, type AE is the one to meet these requisites.

In addition, it is required to do away with the cooling tower having a drawback of sources of

It combines

a highly efficient heat pump and a heat storage, making up the weak points of individual apparatus and being designed as an air

conditioner of residential use.
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Specifications of AE unit.
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2.1 AE-15 4

Exterior view of type AE-15.
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Refrigerant circuit.
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Performance curves of heat strage operation with heat pump.
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Performance curves of cooling with heat pump.
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Installation example of type AE-15.
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Heating operation of type AE-15.
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Fan-Coil-Units

Wakayama Works Seiki Sakai » Yukihiro Nakanishi

There are a good many types in the air conditioning system. Among them, a system to cool or heat the room air by passing cold

or hot water through fan coils is easy to operate and economical to use, so it is made use of in a wide scale. Mitsubishi has merchandized

these units with a trade name of Living Master on the one combining a cooling and heating operation and with another name of

Living Heater on the one for heating only. Now the conventional Living Master of S series and that of D series have been unified

to develope F series.

This article introduces the advantages, specification, construction and performance of this new series as a center

of the description, and the old serieses are also explained in brief of their advantages and constructions.
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List of living master available types.
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¥z 2.2 Fyy-Aytudoza H—58

List of living master “F” series specification.

e T & 150 200 ﬁ 300 400 | 600 E 800 1200
"o LV-FR HHEABIShIT
LH-FE HIMEEEE (A5 I vt ve—Gy PR <rea 25761 ERE A—-aZr-—)
LH-FR HEGHT I8k
W B R B kcallh 1,500 2,000 3,000 4,200 6,200 8,400 11,800
B B W 71 keallh 2,550 3,400 4,900 7,000 10,700 14,000 20,400
i i 1¢ 100V 50/60 Hz
LV-FE 31/34 38/44 50/56 51758 65/78 85/103 152/163
AN LV-FR — 36/40 40/48 52/62 55/74 88/115 104/126
w LH-FE — 33/35 39/44 49/59 54/70 99/118 114/138
LH-FR — . 30/34 37/42 48/56 52/65 91/107 102/121
LV-FE 0.49/0.53 0.59/0.64 0.64/0.68 0.78/0.87 0.85/0.97 1.39/1.62 1.72/1.94
i LV-FR — 0.56/0.62 0.62/0.66 0.81/0.90 0.84/0.97 1.50/1.68 1.55/1.80
A LH-FE — 0.54/0.57 0.58/0.63 0.79/0.90 0.84/0.95 1.5911.78 1.70/1.90
LH-FR — 0.56/0.58 0.60/0.64 0.75/0.80 0.84/0.94 1.58/1.72 1.66/1.83
RE, EDR 1500 AlBymyazry, llayF v YRADHBBEEDRE
B %t | LV-FE, LH-FE 5.0 6.1 8.5 11.0 17.0 22.0 34.0
m3/min/ LV-FR, LH-FR — 7.0 10.0 13.0 19.0 26.0 38.0
LT 7 4 MK YF iy b7 g x (KEHR)
AR R Tr— b7 4 AR GBS 7, TAi7 4 v) A 10kg/lem?
B oH ok & Imin 6.5 6.5 8.5 12.0 17.0 24.0 34.0
A W OH % mAq 0.5 0.6 1.0 2.0 3.7 2.2 4.0
¥ 1A EAEL LA (EEE)
BE) A MA@ & PT3/y whtl
For v oo & PT3/y #hU
% L oA PIgEMABEY )~
WiEAH, WEH IRy~ (—BERY LY YT 3 —5)
LV-FE 31.0 33.0 37.5 40.0 50.0 83.0 105.0
MmO LV-FR — 23.5 27.5 32.5 40.0 63.5 80.5
kg LH-FE — 38.5 42.5 50.0 60.0 95.5 124.0
LH-FR — 27.5 32.0 37.0 45.0 67.5 88.0
B & # om EBIEIE
i # ke 32 | 32 l 35 35 | ki | 38 i 40

(1) W/ »7 (BRE/ »F) ofitliles 3.

(2) SBEENREGAAREESC, fHfittkiic, WALEE DB=27°C, WB=
21°C off, BEMNRAERA OBE 80°C giftxikc, ®Ar%EH DB=
20°C oHEoMtd 5.

(3) MABOFUHRMANEOHEAOLOT. X7  AYEMEBLEE T REL
T 5.

2.1 LV-FE# ytvions
Living master LV~-FE type.

B 2.2 LH-FE % ytudoza
Living master LH-FE type.

(¢) RCEE 23-2 CTHETHARS

BB 2R-2 2 KREL &Y, Tk y—vud ORMEEIY &3 LhE
Lk, BETHE - BETEFFFCSI ST Aoke T,
EEBFRAAEFEIRETDH 520, il CBCAiEEERT
% 5o

(d) 4ot THEREATASME CGKHEAE)

IR, Ak RASEE —REe LickD dob THHR
BEChY, THEOFIENTE 3,

IruAL ATw b - BH -

20N, BH=HHARS - BEINEERALA & 74 Rk 2 R
L, fBICHBETE 2 X5 DEEEHL T 5,

(2) 5P X UHHE

Fyy—-Z ytosoza i3, @iRAKLBIROBLEE T 5 2D DHIE
#uag, MEED 2 0ORIE, SAEIWAQK, 17703, B
BwHEACiREFAEO 200 Jyn Fr X iifkEhTns, &
2. 1 REEBREEBN O LV-FE & ytodons oM, K2. 21K
JFo b BHER o LH-FE B ytodoza ONBERL, 2.2
Fyu-A £BfEotlrid.

(3) gy X UHEaE

Foy-d ytiodona 13, RBRSASTifis & 2 0 oo Me B UL
BERXPFACEAL, ABuovaory EERIREREIC XD,
g7 - B - BRECRBAL IR Tw S, FARETHOR SR
& B S owER o T B,

(a) HATHER

Foy—A ubudona ik, BHEcBHER Frzov 2ERAL,
FERS L UBEERY KEL L, 2O AMT & FLEoqu O
AR RN LT3, ZDED, HERD 25wbor & HBE
LASE: & iiERETH B 0T, F—RENTREBEZTHERS duiot IO A
2 Tn3e B2 3 FEBERER 20 % ERL A2 BRI O HiE,
2. 4 BEBHIBIR oru & FER D 25w oy OEE-BERIEE R
R

(b) fEBREERBELIRN

F % Youdoza CARBE N TV B 27uE—2 O [MIREHIE I,
mE AR SL-1) X hENMEELZHIH L Tk > Twnd,
B ARTEREE, REALERAINTY S IRIGREREET
(Fs517w2) &, MA BF2EEECERMARE2 TR, 27v
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&

=

2.3 SRR o0u B AL e Bacingt o

Structure of heat exchanger using with - special fins.

S 20
i 1 !
104 5 . [ 7 8 9 10
A& V(m®/min)
E24 FE &% HMERBEZE
Curve of heat transfer coefficient.
N\
R Y SET REX:S
BAEACI00V FI ATy 2SN - MES)
g b #T/ ’
Va = Vi I T Y
\g z T
/ 7
e 7
Vs Vs
L e e e e _//

K25 EEAEFAER OB IEE K
Operation circuit of stepless air volume controller.
-5 OHINEEZ ME R cHlfl+ 2 A2 EAL T 2, 2.5
{34 B ST R 2R 0 T IET B8, 2. 6 1T 4B A EEHRE R O BEN
BERT
R 8 2 ThRIEE & BeARER I D CEIBIT % &, P53 Pwo @
HAEVEG 7~ RICEZFEMANE, ts1rws RE@EL, BEE
ERBLho7ct %, Mo17vs BAREBE & %0
P17 REEEE B ICE, BEREOFE41o1 JeiCc P~ EFE
Mz 24EXHY, 2. 6(b) KRTL>ARN-IEEL Y- E
Kmz2e, E2.6(c) 0kdREBEED yrue-2 CHMERN S,
DFY, ARTT -t EBEMA 2L, ARXVEBEEERZE A
2BRET bor17wp BEEL, BECHAT Y- EBSR2MLNE,
HEEENEE A2 D i cE@i s tehd, ¥4 K2.6
(e)iciRT koK, M2 6(c) LML+ EBER2.6 (c) X
) Bl E—-FRcBEIXE s L, J7ue-2 KEINEHh 3 BERZ
H2.6(f) okdochb, @2 6(c) 0BELVEAEEL &
Y, JruE-2 OEEHE* T2 tick 3,
"®2.6(c) (e) RTXSER S~ EER, B2 bRz
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(a) TR

(£)

. W}%:iﬁi&ﬁﬁ
FS4T \
d ! \
@ [k &

K26 ERAEBEFOHEHE®

Operation wave form of stepless air volume controller.
7,000
6,000
5,000
4,000

3,000

wHRE S Qlkeal /h)

2,000

1,000F

! 1 £

0 2 4 6 8 10 1z @ 16 18
A& V(m®/min)
2.7 RigE-%F 1% X LV-FE®)
Diagram of air volume vs. cooling performance
(type LV-FE)

L - 250 - MARTFRLDREST G C A TE, WZNHER
XY -+ BE2 ERCEREICBE XY, >rue-2 KEINT 2
BE® AIZEERIC X ) R T T 2,

2. 7, mEEETERYEHLAAREERELV-FE® yty
Jo2z DEB-BFERENHNE R T, MELELtE, SkEE 5°C,
DB=27°C, WB=21°C, MERIXHEEAETH B,

RPAME YRR ENOERN IR EHTT 5,

Q1=Qo X (V1 V)05
ZZC, Q Qi fE 77 (keal/h)
Vy, Vo: A E (m?/min)

(¢) B &

—EHIIC D700 22w b & L-40-35 R EE HIRL, RiCHERS
B AERCRERS 5, Foy-Z utudors 17, REEcEER
150 mm D AT vowadry IFPIOBEREERAL TR 3, 20
DMD 270010 12w b OFT D FCOREES 2 #0 A BIERSHE
BTHb, F2 3R Fuu—A oFEZFEFRL, 2. 8 3_&EHME
REEHE LV-400FE o NC ffi%7R3. BEHlER X 2. 9 R
THET, AEZANTSTE T LB L AEEETH . TR
FERERBEEET AL TRE LAETH 3,

(d) Bkt

ENERFEERREET 2856, S e ABOEET 345
EEAAREECT 3 e bic, BRERRIEI 2, HYLHE
BoKHr b2 EhERING, FRKEMEDAA~22, IR
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% 2.3 Foyy-RAytudonz BEE (B v¥)
List of “F” series living master noise (high notch).

B B ] B v
150 7% 32
200 32
300 # 35
400 7 35
600 % 37
800 38
1200 78 40

MC60

50

F0.0002ubar

40

=)

T L~ (EB)

i ! 1 ]
500 1,000 2,000 4,000 8,000

FELEE ( Hz)
2.8 LV-400 FE 7% ytudozz NC iR
NC curves of living master LV-400 FE type.

1 H
63 125 250

G

Py R

Vadids

X 2.9 Fyy-R Utodors MIERREHSE
Noise measurement of living master “F” series.
2R RIEET 385G, ROIEEMAEECH 5. FIB yEss
222 1%, WHEMSZKE L, FEEMP K& e scELky,
FAZTELLAEF L, HicERos - EEOSH, BEXLD
2RO T AL OEE Lz, H2. 10 ZRESEREZHY LV-
400 FE 0#EROZNEELS T E 7RI o

HiEEEE, $AEE 5°C, #iE 12I/min, DB=27°C, WB=
21°C -C, FHEEIGR v, KH o B3-SR E i LicRET
B350

(e) B %

270 12w b X, WKE o QiEAR BRI ik L, ERZE
[ERTEST, BEELREEETE5. TOAEDARER L
TR, 4o ETHEARETD %o

Fyy-A ytodoza ik, AEE 27-2 L LT, /MEEERE (150~
600 J¢) ¢ 205 mm, ATZEHE (800, 12007%) T 265mm & [AWED
B 2R-2 AR LEOT, ELHEIRRSICT AL 5.

Fie, FHEABCE 4o METEFEL LS K, Rk R
Er gL LroT, TEOHENEEE > T3,

97Ul 22w b« TEH - FE

: 5 1

1
5 2.0 2.5 3.0 3.5
g (m)

maEadlr (s

2. 10 LV-400FE # ytodona BBk 2N EES 1
Distribution of air flow in cooling operation of LV-400 FE.
(f) gt
2. 11 3 Fi¥ ytodora O/KERERIIRMN, 2. 12 3RIHE

AT D BE N R T T

(g) Hi5TH

FI yeoionz 2 BB LEMRT 285G, o ICERED st
FRIF DI, HFERE LTROL S 3 DEHEML T 5,

(1) BEfEBRRFgsE SL-471)

YEodo28 REHE, FARCEEETE S 21sF THY, R2.4
I EEREERTRE B E T R T o

(i) mEmHesds

RED 2fws 25, HARICTE 2WHAOLERTH Y, SL-11
i: SL-1 7% (mErEEsgeess) M, SL-4l i3 SL-4 B GREmERA
Bimgees) HAotiEfEcd 3.

(i) mEL sy OGF), Tird Jyu GG-F)

AT OZBEKKM OE X VAR AT 3 Jup <, B
RNABETH Y, Bordk Juu K 712 BASIAREN T 5,

(iv) BNz (CHA-30F)

MEEER, Wl LZERIcinEL, EMNEEYEE RS,

(v) maEws (PS-VFE, PS-HF)

AHEAD AT 2 E R L, BAREIERLESCT 5,

2.2.2 pMHERBIEY Sy (M U—-X)

(1) BHAERFE
(a) w—buhs— DEEFHY1L T, 2RO T cED 5EIRE L

213 CTRERCGET 5.

(b) WHBEEE KB 79T LTV 5,

(c) ZE Fuu MAFRFHERL, FLoRETETD 5.

(2) Wiy X UMRE
ERFX & LT 510 00-77u AL, BP0 B%IcREER

FRETHREBTHIRTD 5. D DHEROEHERHE HE LT,
W4 RN 7od LT 30 CHRE T2 mBERE TR T &
BTE D,

(2. 13 & LV-ME B v o222 OFHEZ R T

2.2.3 A—-F—-ABIE>I=RF L¥U~—X)

(1) »daER

(a) EXEKREEL LE o-f—1 BTHD,

(b) ZEEPCHUT T HERN 100 36T Y —27—» AICRHET

E{#
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5.0 b
4.0+
3.0F
— 2.0p
fial
3
Ry 1.0_
& 0.8F
0z
* 06fk
0.4
i L L i 1
023 4 6 8

L H
10 20 40 60
i (1/min)

2. 11 Fpy-Z Wtodoza KEESEHE

Water heat loss of living master “F” series.

10+
£
H
L
40
B (m?min)
2. 12 EE—EIEIERE CRHEATE)
Air volume-external static pressure
(recessed ceiling type).
K24 HHJ|IEAREERE
The table of simultaneously operationable
units for one switch,
& F 150 J& | 200 7% | 300 j¢ | 4007 | 600 & | 800 J& | 1200 &
e R 3 6 5 5 5 4 4
2. 13 LV-ME B yEodo22
Living master type LV-ME.
2. 14 LV-LEJ ytodoaz
Living master type LV-LE.
5,

(c) HEMOKRHELEZKECEILTAS,

(2) Hid&s XU

ABTEZIELS (BT 400m) 724D, BTHEBoOEIE/MX
(L, BIEEREL L MR, BCHEOER 51y
20-77y TERAIL, R LIEEZ KELCEI LT,

468

2. 14 i3 LV-LE 8 ytodoza O ER R T
3. yerySe—%

3.1 yEySe—yolE

3.2 YyEUSe—-FDER

3.2.1 VW-HB 2y —x

(a) REBETHESEAFTRICD 207 T2

(b) ZEKOFIH b MEECHMZESR 1kg/em? F T fT FH
T% 3,

(c) RUEML favzfws XD, T Ty -TE5) O3 RD
BEFRENTE 5,

(d) WA IR Z TR L T\ 3,

(e) H—eEz89 b WAHDEMHTERDNWTN S,

3.2.2 VW-P oy —%

(a) HEEEZAML 2R 6, BIURO AR RRBERERE L
[E 2 B o filfide o

(b) #HEXOFIR b e clMER Lkg/em? ¥ CoOMPAC HHA
T% 5,

(c) SEZROMLTIEL, Fodhn a-F T avli- 320N
T3,

3.2.3 SD-AvYy—x

(a) H-FE220b AWML TEY, 1HREENEERITH D,

(b) MEesrAELTEY, BWELEELED,

(c) i o-2Y 21 wF XY, TH) -] -T58) O3B
REEiRCE 3,

#£31 ulodb-aBE—~EE
List of living heater available types.

(#) M) (keal/h)
2,000 2,700 3,000 4,000

) < = =7
s | EZE = B
)

[ o |
opP 400P

|
= A>§ Eﬁs}\i
b F
LY o

T [

yUoA 5,500 5,700

Pyy—-x

e
e
lisU

(VW-PH2)

SD¥y—x%
(SD-AJZ)

3,700 3,900 5,350 7,600
(%) MEIES) (keal/h)

X 3.1 VW-H-B¥ yt'vst-2
Living heater type VW-H-B.

TIEE Y - Vol. 47 - No. 5 - 1973




® 3.2 VW-PJE ytoib-»
' Living heater type VW-P.

M 3.3 SD-AJB ygodb-=z
Living heaterItype SD-A.

Ipuafl 1Zw b - EH -

(d) {EERFTH 2,
3. 1% VW-H-B g, 3. 21 VW-P 2 o4,
3.3 | SD-A BONBETRT .

4 & 7 U

RAEREFEMOERIDTE L, CoEMFAEGERERX DR LIC
o, ETETRBLTWLC LA TFHEINS 270010 120
REGOET, WARETHES L CRseRBoA ke & b, 3
BeRE, AETHET 5 Lick 3 EEREC BEL, sLU0E
WIEEE % I CEEROIRE AL £, B L wEHA b Ui
FERICHE L2 LTWhh@hbhnd D tEL D,
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UDC 621. 57 : 621. 578

KR B SR & BERRS

H)I - F 8

-~

Small Condensing Units for Low Temperature Refrigeration

Wakayama Works

and Their Related Apparatus

Hirokazu Furukawa - Tsutomu Sakuno

Small refrigerating machines are supplied to the market in the form of condensing units and assembled to suit for the purposes by

the aid of constructional engineering in the field.

This article describes the latest trend of application of the machines to low temperature refrigeration particularly in the case of

walle~in coolers and cold and frozen show cases of the super markets which have made marked advancement of late. Also it states the

practical problems posed by the experiences in the field and related apparatus for the solution of troubles to accomplish labor saving.

4t
o\

NEGBRRE 2uFviud 1nw bt OB THTE R LT\ 525, BT
WILR o TEDHEEF RN E T B, THhDE - F O
WMERTR Lo CTHBEBRRER SN 3 TR TREFHET Cn 3,

L7eds o THERROERE, 1D 2 » I HIMIEEEET & v - 72 VESERs,
SHBBORTE LETIEERAT LR D, k& LERIEFRD

~15kW D HEB RS, ¥ b ICEEEE - BB 55, 755 &
11 kW O B EHEICE 67 I b » THIKFRIUL T En CTn
2, CD S BEEHEHBICDWTE Fu-bory Wb I CZEEHR
PWEROWBIC X 5/NBL, & bICHEFSTHECEE RS & BRI ESR O
FBRCLY s—austor b%E o ko COEPMBEBCO WS
PR 12 -CipkH, AHERIMEL T 2,

3. REDER

D, R R L0226 XD REGHEF 50805800,

X CCHRIRRIEMESE L KRR, & QOERAHAHS X
U 2-fe-rwb O, B va-r-2 CLE » THEEDOERA % b
Nehk, auFovud 1owbh & LR BT Lo 32 Rk
R E, TREMIRLETEFE S edDn {0hoBEillEt e
W3,

2. MR R

IIREHEL & w5 DREHOFRINE HTH 11~15kW 52 T—
Y thoTeh, —RICTh I /P AEBRERFZ /DB EEES
EHLTVWB X5 TH 5,

HHOBRB/MESEEOBERER R 2. 1 kRt BE,
SEHARESE R12 C02~15kW, MHEEARMREAERI2, R22
B X UAR502 T 22~15kW, BIMIGEHBIERIZ X AR 2204

Fz 2.1

NG auAnoF R (CBRERR) OBk bh®, KE
FIBROWAIAESETLCE Y, k& L ERMNTHBES TO B
BN avast 2U-, Av BTo&E Ao SR, S#T#Eco
HEEE B OREE L a-Ll FSed, BEIETORPLED
B 5VIENE Lo OTFEEROMEL, SR TH TOEROEX
AHHECHIANLN TR I, UTCWLOrDEEQERA T B
%,

3.1 SHAEAROCSEA~7 v ¥a~4F—A{LBERRKIE

AEEROHEMEEAE LY, RUXKE & O #-Jy va-
B2 2T 2 RDCHRRL Y I AB D avFovd 10w 25 HE
ENLEAKDY, ¥ LCHHEERD F2T01 BRE LTS
CFE 4T va-r—2A BbEE t-Ju va--a~tBfF L DD
Y, FESHEENTIABY-ZIHALTWwS, kEid MiE

N E R O R TE R A

Model selection of small condensing units.

& H MW

}iZ il 4 B

R 12 R12 R 502

.
R22 1 R502 |R22 =@ RI2

l R22 1R22:&

o

0|00

o

o zooooo

1

7.5

O|0j0I0|0

153K

O|0|0|0|0

[®]
o
@]

Q0|0 0iC
001000
O|0|0|0|0

[elielle]

O|0|0|0|0|0
0000|0000

0|00

15

HARBEEE (°C) 5~ —30 -5 =20 [ 15 - 40

—25~ 65

5~ —20] =5~ 20|~ 15~ 40— 25~ — 65 —10~-—30 =10~ — 40~ 25~ —65

OKBEARIR I08LEW ¢h 5.
K D~ b KERAWEREL.
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—18°C LUFHERED 72 0 ICRFRE —45°C CiEsko BB UERE T
BELAHE L~1BEWAROW LOTREFEL, Lhd EEHE
HeD 70 WRAEREIA/N E <, RS XU Az BEO ERE
THIERS02 & {f o T REHICRIER D - 225, ERFO/NE 2
Ao R S5 kW BRRIB B RS ovFovnsd 1owt BH CTW-
55U) #{ER LT, DAL 4,000keal/h #3524 m £ 13
Y Ya~T-2 FTHHHLTwD, 3. L kA avsy

3.1 B EE a5 KX o THHEI LTV
EREE #~Tv va-r-2

Low temperature display case with multideck using

compound refrigerating system.

- FRERERR

Hrvay {5V Ir—Ae-& y
F X~ LK -
b NE TEREF

3.2 TERIERXGE vars O SEERER

Refrigerant cycle of compound refrigerating system.

XZW B°C 70°C 150°C

-12°C ag

144~ N

~21°C s

—50°C

E7 {kg/em?® abs )
Y
—
B
>
g
I}

[w]

[0)]

[6)]
B
P
(9]

x> ane— (keal “kg)

® 3.3 TEERXSE vaTL OB 1oL

Pressure-enthalpy diagram of compound refrigerating system.

1R R/ R & DIREERR - w1 - VB

Yol 1wk KL o T, REERTHHL T L HNTO —FHTH
FRT 3. 2 1Cix 11kW EEE 2vFornd 10w O GPEE
FHM, K 3.3 kcidk®o sy BEERT,

3.2 [EfEBoFEL LS EoR—1t

2R o=Aw b OESHORMKICHES $-t2BROTE? b, Ef
BEEmite L, 2ocHBAEFHER LT EAICS 50

HALBITHERED 1w ZF—, —AREEZEBC LTIRIOE
MR TEZON%E hi- LT, va—T-2 AORGOEEHLEHILT
BXSKIRTEEL VL, BARMD roo- HK % ERE O
ON-OFF BIEic X DT\, & b KO Rkt %20 L 72 Hl
HERLNRTEAICHE, A3 IH Tk iCERT
s~7-2 © R 22 ZE L & A, R vea-r-2 © BE
R22{LdEB20H 3, A—HLOYREOEFRcHERIZIC
~H9 60 WO HHEE AR HI BB R22 3, EEBo/MBIbL
IERATERE L 0B EENBIET 2wt 555 5, Lo LENBEEE
BRCHEET 2 58, TP REERR AT 5 X ) RERE
BREOTFREIEL ENA D THEEZET 2,

3.3 ZAXNEWBOME

ZEIEBIRCOMENF L R, ERANE avFuvd
1wk OB BEEExhO0H Y, & ICIEDKTIHY, -
FREVEEIC X B RFTAITRINGGE O S, FHERO KRtic X 3 &
AED 22b7wT SARBHRTORFRMICT L, HBCEHHEE
RARBHRIC AR LEn 2 B CER LTI E, £FEOR
BOBND AL Suzodiar DETHYEFCE > T3,

ZeR I 29k ah, —oik —ATBZe4 (Complete
type) CEE HERSRSERRES S LTE D, EAEHT S
TLLTRAEFR L LTwE i), BEALCREWRERES
BAL e BFRTHY, TARHLEZKERABE doickbh, B
BELLTHS3. 40X 5 HRBL T SEREEEENEFCH A - TH
HLE5E+230THEY, M35 HBRTO—EHmPIZRT
BRE0EET, BV OEINABECOWTHMEAREL B &
WHTEHRTER, b 521 VE-+ BHXT, coORFEFEE
SRS RS X Y B LUEAC RN BT 5 &6
&L, BTHEETREMAEZLLCEEZAE L, BEYES
ML LS SBEMELRMATI2HLOIRE LTS, BHT

(DCompressor units

@Fan

(3Dust filter and motorized damper
@ Pressure chamber

(®Dampers for manual adjustment
®Louvre damper

(DThermostat i
®Motorized by-pass damper

min|2.5m

Fresh air circulation (summer)
“““““ ~Recirculation {winter)

3.4 —ERELHN 2uTFuvud 10wt OEHE L BRI
FAL

Machine room for complete type air cooled condensing

unit. Arrangement with forced air circulation.
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3.5 —EBRGR avFoved 12wt OIERH
Example of installation of complete type air cooled
condensing units.

i ye-b ZHE 0.75~22kW $eZFAZE L T 2%,

VR JvFoved 12w b 1, SRR E Boa b Eho @i
ZhdzohvocZaioEad, ERENOTIFEFLLT
BB LC@d 1o 2 EF R RETER LATRIER bh v, BE
—RICHAbNEHEE LTI

(1) EEHETEREE LTASIED 2 WERBRTENKELT,
BRI OO BEEEE FF ST D o (RLFIro TR

4.1 FHHFWERBOSHEREET

SEEREOET ORI, SEEENOETC X b ERHRD
ENZOWDIC L D BRIRA~OGIHMERRERIRD Ui & &, FHE
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Relation between temperature control and low
pressure control.
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Model selection of suction accumulators.
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5.1 ks B

Refrigeration equipment.
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£52 5#HKR0EEH
Model selection of DX. fan coil units.
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2X2—N@ &
M —]

K52 yoyavrshasl-af Bt

Outline dimensions of suction accumulators.

i 200V 50./60Hz i
NF. pp,

RSHBOMFEEN, HCKREHERT.

DHERY JNEEC L >THREL. E2OBEFE ES. lic, 5iE
FEEE R 5. 28RS,

5.2 &Hg

SHMEAOSHBIVESHEY R PMNRCE X2, Shv a8-2

DB, - Eg THRBETTRA D 2 EOFARD 27 d, BECRIEROBEEA
¢\ | O 0 O=r { 1)"" 1 o soe - o —
. [ 5% ] oD . @ Su=boqu DR L A ERBBETBRA SL-tors BICBTLT
Xy 83PW 51F X, — £
|5 400 B 2, A NN LN S o S & oo M CRTBERRA & L CTAREES 2,500~10,000 kealfh %
&) THBEOKRFES R T 4 BT BT L2, i ERRE—40°C
X o BIMP
5 5 @ ® 8| & 5 |m 2] e &
3 52C | SRR (TS RHE) PB1 | #LExvx4»5 (25)
x, X, @
5o 4 o ¢ 5,:- S2F 1 | EREmE (7 ~5 7 1 vEBE) | PB2 | FLEZ YR o F (fEI)
=5 o 33 D) ' 2F2 | MEMEME( 7 ~7 7 EE) | PB3 | RLTZyx4yF (FHFTE
2 a 23R 50 A APRE=~1)
e o Lc ¢R) 88PW | MBIEMN (7 —# v 7 ma) | 431 | T LT e S GFE-RDR
R S o e YAy LY R "
3% : (T)— s | ERERE LTy <63 DL | IIE« AV (SEQ) DPS
Xa = SIC | mmam s (Eem e RO DH | MEE X MR SEM) DPS
% Tar | BOEEREEE (F-5v 5 v He3Q | MUTREEN IR (B R)
o o @«* —ﬁ%ﬁlw o - i ERBE IR (FRAEIS) 1P
Xy (1) siF2 | BEEIARTR OV-77 lume | mErsmmnmmse - 2m) S
°° ® SIMP | BIQEAARS (37 —H7 |06 | A v pmrndezns ot
- v X1 Pt el 3¢ — 5 T BT 5
T @ ) # fﬁff? 2R 1| (7 — S EAMBRN) BR
° ) Xé W2 R2 | (477~ THARES) WEH
245 (F4 224 9F)
S T1 3¢ — . —
0540 I‘—m——“——@_‘ Vo | ATI02 A g e Tl o FBR | Fo2xs s b Ol —=)
Lot (1) TS R, O~129MCTiE 21 D1 | BARER (AF7 o x 1)
X, F1i € o (DI S 2~4) MA D2 | PABER (AT 7 ax b)
°° LW@ BZ 7y SKH rIvrr—Re—% (250W)
X, = = TR
oo e o] X © KR, AR, EQEoRNTES IR A .
S €,
e o — H, ® 5.3 @ &% o HE g
o0 Wiring diagram of control pannel,
474 T B - Vol. 47+ No. 5. 1973




M2 D 2 ERARIBEIRAL, Taioiinh e AaZom
WHFRE LT3k, BREAE—~CTAbN3050 0T, #
R 5 HEEAHET 2 BB CRETROPEL L, LdEE
BRFORRE Y #FFIEL, E HCBFBRCIMEY TRT25H
BEOBEIEERAL T 3,

¥, HHBOWRIC X » TRFAPERE L TEET 2 o,
B B/ R &R MSS (Minimum Stable Signal)® 23gt ¥ 2
CEDBHLN TSR, TORHBETHHERDGEDFHN & HZRD
WHAEAT 5 HREID b MSS &/ TE, BB Y1oL DRE
EBEHFROBTHE X VAR R CE 5 L L EED Y, W
DEEFFE 5. 2 ICTRT,

5.3 mREFIEE

BRI ) HHBORMTHCTREIEZ » 5L D —2
&, FIEARORY A RREMCLSP0TH N, AR-RE
e LT, BREABRBEE & AEE RS H S
IR BAT L e,

DESkE, FREBEIH —40°C LITTlibh 5 2 L 0E v ZRIEHE
RC B TREBABEHHEEET 2720, BARIRRE L b T
%A, MHCEFEEETH2ED, Ay X UHTEORRIKC
Xy, EBEES —56C BETH > THAEN 10°0C LlL, KE
720.5kgjem?g L) FRERE N E SR LORMBERRE L T,

C OB FHHIE RO HEEBo—F% B 5. 3IRT. OO

R/ St & BAEHEES - &)1 - VEDR

CiE, BRERHIED %0 DfkeEs X Pk ERE RERD, o4
Yu, BOK, HikE X UAE D Z HEBIMICT A, EARERE-
MEET 2 BB OEREF A AT CRbT 288k, 47
WEOBMATHEEL, L bEimbimnees & < PRERIO 2 H
IEL#EG 2% A FRAL w3,

6. © ¢+ U

ARG SRR/ SR EED ik & BT 0@, HEEiEEN
D I EERAET LORES L, ChEMRLE MR 2D
W OhDOEEERICO TR AR, BIOAELFREOMUL
TEATRE T O HHE N R iICsti T % 2w, Bl L - THIEHE
b BlEtEoRExE 2 & & dic, 5% 2-A v-wb KL THRE
ERO SR EHET & RFR SR Y, 7 a-uf Fz—o OERE &
YAl @mECT L TR, Avr-v bd i & o-Yud 12wh
FHAR LRERICC kX v

T £ X M

(1) AEME, &) Z2EEHHE, 46, No. 3, 342, (BF47)

(2) The Danfoss Journal, Feb., (1967)

(3) H. B. Saemundsson : Journal of Refrigeration, 53, May/
June, (1964)

(4) Z.R. Huelle: 12 th, I C. R,, No. 3, 32, (1967)

475




UDC 621. 57 : 629. 124, 72

BB e BB ER

R EE R E NEF

Full-automatic Refrigerators for Fisherboats

Nagasaki Works Yukihiro Hosaka - Kunihiro ﬁyabu

Even in the case of fisherboats, shortage of labor, decreasing catch of fish and lowering of the productivity harass the enterprize

and the situation gets severer year after year. Then, drastic labor saving and rationalization of the operation are considered the only

measure to get over the predicament. To cope with the requisites, fully automatized brine cooling type refrigerators type LE are con-

trived to operate aboard the fisherboat as one of the means to save human labor, now being brought to completion.

This article describes the outlines of the device as well as consideration given to it for the reference to potential users.
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Specification in brief.

HEl A # M BCS-120 #AR BCS-60 #H BCS-40
m BAEH (—2°C) | Bt —40°C) | Ak S HiHE .
75 4 v (P —43°C) haroy
i iEditRad (=17°C) BERsH  (—2°0)
& 2% (BN —43°C) TrA v
B Ly —40°C) 1770
e ® oo HBE 2B HHENE
w2 bt 3¢ 200/220 V 60 Hz 3¢ 200/220V 60Hz
i
- 90 kW 45kW 0 kW
# 3% vr 5t 451.05m¥/h 225.52 m3/h 150.35 m¥/h
s B oo ValTyFae—74y Fam
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#ul B ES FevFEAT
vHI R i 3¢ 200/220V 60 Hz
TH RY B 9 kW | e2kw | 42kw
v B S FxA T
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7
S| BB EE R MUEW | HIEW 6.2 kW
HoHE BB SR EEEE, ek, REEeR RieEn
B EHFK REG (X LT T4 AT DBRARED)
& 3 R-22 R-502
—K7 4 v R-11 TFLy VY a—n
ZKT oA v | gkErmiEk | | pkE iRk
o HE O 3,800 kg 2,150 kg 2,600 kg
2 ® & &K 4,700kg 2,400 kg 3,200 kg
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RO 1w KWW (1), (1), (i), ()& EhEhmar
ez D, F2(1)& (i), (e (V)DImDILFLDET &
Y TE D,

bhbho&ROBR TR,

(i) BCS-40

4.1 fAf BCS-120 %
Type BCS-120 for marine use,

4.2 jAH BCS-60 ¥#
Type BCS-60 for marine use.

& 4.3 jffF BCS-40 %
Type BCS-40 for marine use.
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Packaged Air Conditioners for Computer Rooms

Nagasaki Works Yuichi Yahiro - Seishi Yokoyama

With the development of information system, electronic computers have come into use in every field. It is needless to mention

that the smooth operation of the apparatus can only be carried out by the use of air conditioning system. Unlike ordinary air condi-

tioning, severs control of temperature and humidity is demanded for the air conditioning of computer rooms. Now packaged air con-

ditioners, type PC serics, for exclusive use in the computer room employing Hi/Re/Li system on a coolant circuit have been completed

as full scale computer room air conditioners. This article introduces their specifications, construction and performance.
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Type PC packaged air conditioner and air flow.
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Coolant circuit (in the case of PC-20).
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Cooling ability diagram of PC-20.
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Cooling water piping system of type PC
packaged air conditioner.
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A Study on the Noise Characteristics of Air Conditioners

Shizuoka Works Hidetoshi Ishikawa - Hideo Maruyama « Yasuo Yamakita

It is a considerable number of years since air conditioners were developed. They have recently diffused to the ordinary household
and have come to meet a desire of reducing noises that annoy the users.

Mitsubishi has worked out water cooled air conditioners MGL~18 SA for use in mansions. A sample of the new model has been
tested in a no reverberation room and a reverberation room since October, 1970 to measure the noises. Herein is a report on the
result of the measurement, an evaluation result of the noise by the reverberative room method in accordance with the noise indication
standard of room air conditioners of AHAM standard established in 1971, and an example of the application of sound pressure level
which is calculated from a power level when the sample unit is installed in a room in a certain condition.
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Reverberation room.
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Reverberation characteristics.
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1% ASHRAE BH& < ftv, 200 Hz DUF o BI#EERE < &1 47
ZRELE0 B EEHED b D13 15 BoRER D & v 23R 7z,

M o0hy DD Lo E i, TS EKIC L 1700 oo fi
BTHBH, HhoEmx lmofs liklzd 5, HFHHE
3G A A » 7o D CATNZ R D & 1 moi & CHlE L 7.

3.2 ﬁ%@:ﬁﬁé%&bd»;ﬁﬂmfﬁ&

PR Ic U B LAL ofllE S, 3. 1 fik FERoHET~%
@5@‘;’1&%%5,'?1%:%(7‘5?’!} LAL Z Y, X DPEEEE L &
kb7

3.3 RU—- L~ LOREFE

Ro—LA JIEERHCIE AR LT BE SR FRERko 2 HER
» %, SHBERHOSEOYEE LA - BET - BEFDLRKD 3
BESIEIC X 5T Ao-LL & RKDEDT, FOEMFEHICOWT

Ro—LAL R (3. 1) o3RO BT L ARTE B

PWL=SPL+10log A—6---cvoerommreiccs 3.1
cric PWL: fo-uAw (dB)
SPL : % L~ (dB)
A g (m?)

Tabb, MEEBOEE L\WSPL 2T s c it X o Tk
HHAFARE, Ao-u-w BR G L) 2 bRD bt s,
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WET A, xOEORENE T % HEThIE, 2 ¥ o 3.2) KT 5. ChEIREBE (BEESH) 50 He DRHEOR
» bRV LN G, BEPHTREC L ZRL TR B,

A:O.lﬁlg (M2 corerenimnnnenienin, 3.2) ?1 2 Ffz%igﬁlt%iﬁﬂ?
) BEREEZO Ao-u~L
coic ViEAH (o) [®4. 8,4. 9 BB RS TRD BRI B L VRSB0 JeE B
T : B HHE5R (sec) D R=-LNW ZR LTV S0 A0a-F R ORERE &5 &, BERDOH
cormic, ASHRAE #igclit, BEisiclssiEe 0L, D& L 250~1,000 Hz (Ic R4y 235 D, B ICT 3 & 250, 500 Hz
HEGETHET 2 FEZHELTw 3, R BDH B, 720l - FORREERRO A0 H ok 4 ~8

dB L vnERL LN D, L LEERFTE - etk b

4, BIEHRS JUEERE .
RIERER TR &7 S00Hz TR & A E3E857 o 13 4027 HHEL I,

4.1 EERITHT3AE Aoa—J SrPHER E MG LT flvk 5 &0 (M) 255564384
(1) IF@ 1 moHE LA EOEHRZEERCTH b,
4. 11, R s 280 P X FSBOM - 35 JvF OF (2) Ro-LAn &b EHELZSEE LW
LNV & 493-F Aol TRLEZIOTHY, @4 2 1T, GER T 4. 10, 4. 11 @&, Ro—-LAL &9 BHU2FE LAL 2R LT
DEE LA # 402-F Aol & 18 40a~F ALl L TIHEEL %2 3 © oL
THdo EH - BEE SFHEEZAECRA LS AEATRLCE 501
D, B LA CHERR - BB OERTR Jwr TH3dB (A) 03T s
HHB, G T TRIYTABA) &2k D EHDNTN S, 3

(2) darise

4. 1p XU R4 203 1730 OIEH 1 mOFTClll- 24 B ¢
BB, BIROBEMEY <2201 1770 OREFE9 » FICDBIE T ok
LA % 358 UssEa ® 4. 3, 4. 4 105, 2B - R E 32
ORISR D B, L LB IC R CHER DR 5 23, il
HHC L BN DR ko Tind, HEARHE, EHEOBAD E 2 K
HEDFHERKE VY, HERGERED RIEC X 2 FhiEm
Bk o BT L Twv b,

(3) PEnbREE

I70y OEFE» HOMEMHC L 2 IRE R FIR 3 20, SHEHEEE
A OIEE Il mE 2mofEE HEL b 0% R4 5 KRt ikl
m & 2m OGS AB(A) TH IO TEEREESEL ARR IR
A\,

(4) LT

DT LAY O E—o PREEIC L 2% D, Effic L 2
b DB, Eie EOFPEHICHT 3 AT B 7 DICHESEAHTCHIE
LR R R4 6, 4. 7ChHE, cOhbbhs ko, R 05T 125 350 500 1.bo§’®2.é£0®
BICLD s X 320Hs - 640 Hz - 910 Hz - 1,280 Hz ic HiC\» 2 4 oS (He)
Z AU LD TSN < SIRBOR D UG 0 FB el T s T & 4.2 IEME 1m OFE L
BRLCRB, ¥ A X 3 -y 1 50 Hz « 250 Hy » 780 Ha Sound pressure level at one meter from the front of room

Hz:

4.1 IEM lm @OFHE LA
Sound pressure level at one meter from the front of room

(dB3;

FEE L~

aB)

(
L (AR

-~ g

250
¢ (Hz o {
5 « o 1 o .1 + (Hz
4.3 I 1m OFLE LNL 4.4 JHER1m OFLELL
Sound pressure level of surrounding Sound pressure level of surrounding 4.5 PEEEETE
one meter distant from the room. one meter distant from the room. Attennation with distance.
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(dB)

Sound pressure level

60F

/50 {fa)
50‘ — 50_
40 S20(N + 1) : 40 B O A 11::
Overall 34dBlA) 3
30 3 - o
‘M o'}:,a(z,\:{ ) g 30 mgfﬁ'\‘f” 7800 166a)
20 ) 3 o10 7 20- W
10- \% 12800481 1) ; ol
N 3 Aﬂ'ﬁ 1 ,\‘
o W\'\\L S “‘W\\ A N\ \
W '/ \M '*L w)\'\;
500 1,000 1,500 500 1,600 1,500 2,000 'W‘ T
Frequency (Hz) Frequency (Hz)
4.6 JEEEESH 4.7 HigE
Continuous analysis. Continuous analysis.
60
N 50
o #% oo
T 50- J C——.
2 = =
¢ Ao S 4 2 3
T 2 ¢
A S W
N | Bl
o E o2 10
i A 1000 4,000
v 2,000 8,000 083 T35 550 500 1,000 4,000
¢ (Hz) SRS (Hz)
K 4.8 Ao-LAn 4.9 Ao-LAL . . . - .
Power lovel Power Jevel. X 4. 10 fo-uAL &9 S L ASE L
Pressure level calculated from
sound pressure level.
60 : w3, RA SRR L M4 3, 4.4 CFEINT 3 FEOERA
sor HHEORIA > T3, AREROSHER, BEECAELEE
) s é/’ s Ll moEE UL &8 dB 0ERDH B,
5 v (3) FAHPTEROZABED LI
[ Ro—LAL o C, BREERHEDODD > T 3 ~POFE LN
P L REEL ZSAAEE 4 12 17T, COBRo~TOREE L
= <, PHKLE0S, ~POAE XIIKEM3.64mx455m, K
- I
e s AOME 24m L BEL K,
957 125 750 5001,000 4,000 ¥ fAo-LA HRICGFRFR A D A oRDL T LHETE 5o
POREE (He) PWL=SPL—10log (Q/4mr2+4/R) - ivroee- (4.1)
4. 11 Ao-LAL X W EH L ZFE AL czic PWL: go—L<L (dB)
Pressure level calculated from sound pressure level.
SPL : FE L~ (dB)
E Or Q : fRFIREL
§ 80k T %ﬁ?ﬁ‘ “Q@EE%’E
(el
T ol R: SEH
£ C DR LAY, HERERERO NC fiiz NC-36 &% 5.
= 60} -
= (4) HRROBEITMEER
L 4.9 TR LE Ao-LAw Lk b, AHAM oBREFHE% 175 -
{ 4o FtERRE A 1 TH B, ¢ ORBETRAEHBOBETMIE E
S 10 A3, chEE4 13 A LBEE-ICEREN TS NC EicHt
n 54 L EREM 165m2, 3 BERERIE L C L~ (Average
& Rooms) -l NC-37 & % 3.,
ANN

2,000

55 3RS EOG 1,00
b o ¥ =Ny F RS (He)

4. 12 EEEEROZAEY L L

Room noise level during sample operation.

I7 Juvi«vat OREFE, B - A - Bl - e

CDX 5 BHRAED Ro—LAL THI- TeiE, ~ iR,
~LDBEFICET 2 FE LA OEXHERICE 3 L, ¥4 AHAM

i X b dB(A) 3L UF NC

fE b MBI T & B,
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® 4L BREFHE (R

Noise estimation.

WBAas2—-Fsw

FEAY — L~ b g #OR
UL B He 10712 o itz dB IS ORI dB B
100 36.0 0
125 35.5 0
160 40.0 0 0.2
200 40.5 0.4
250 45.0 +0.5 0.8
315 46.5 +1.5 1.1
400 42.0 0.8
500 47.0 +3.0 1.4
630 39,0 0.6
800 39.5 3.5 0.9
1,000 32.5 0.3
1,250 30.5 0.3
1,600 30.5 0.5
2,000 31.5 +3.5 0.9
2,500 28.0 0.6
3,150 27.5 +3.0 0.8
4,000 23.0 0.3
5,000 20.5 0.1
6,300 19.0 0
8,000 19.5 0
10,000 — 0
=7=10.0
Tin=1.4
Il In=10.0/.4=7,14
K=4.5

AHAM B #5% = K-+10 log £7
=:4.5-10 log 10=14.5
==15

WM AHAM %57 E

5.8 ¥ v

AEEAS, KEBO/MNEEREY HEMRE LT, sl Uk
%if@ﬁiTéﬁg@ﬁE%%&k#,%%@aﬁ@ﬁﬁ,ﬁ,
Foltol ORMBERCI VAR ) B> 2 WH 2RI Cc e B HEwE &
NBDT, 1730 O—REWABREHET KD 2 Ick, SHBELCn
LnEEHECOVTRIEL, F-2 2HABRCwAATRLE R b
AneEs,

EARETR_Z L5IC, ZOREDD LT AHAM oBEsi:
X 3 BBMMBHIE T AaDT, LOFMENE I (GE) 83
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Room Side Estimating Chart

Room Sid(.*
Sound Rating

651 -60
60F 55
K
- 55k NEC
3 g
o
= Z.

L 1 i s+ ¢ 130
180 250 300 400 500600 8001,000

40 50 60 80 100
l"loor'&re'a,wh' rooms .<§q {1)' )

L L L 2
80 100 180 200 300 400 500600 8001,000  1,5002,000

00r area,average rooms (Sq ft)
: L L

Fl
200 300 400 500600 BCOI CuO 1, 5002 GCO 3,0004, OOOS 000

Floor area,hard rooms {Sq ftJ
4. 13 SMNEHTER R
Estimate diagram of interior of room.
T, ARIOPEERE T > CTHEBRICEHER Th - THik.

Lt BBE B TH O~ DFREMZ i T 7o 0k
BHC I I BEIENTL DL BbILEDT, HLTHE
e, ¥REHEND C LRSS,

BBICAIISEICH 72 D, CTHREW 2 72 v e R R EE RN BT o
FImIEEER, 2 b ICBICHY, CHITw e v e
DT B L EWOEEET B,

T £ XM

(1) ZeREEmiETys B AT EE, 426K
(2) ‘a%?é"‘ﬂ‘% NobF vz, ﬁ%ﬂ&

(3) ASHRAE Standard, 36 A-63

(4) ARI Standard, 270-67

(5) ARI Standard, 275-69

(6) AHAM Standard, No. RAC-2SR
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Low Noise Qutdoor Units of Air Cooled Air Conditioners

Shizucka Works

Yashuo Kobayashi » Akira Kurakawa

The major portion of packaged air conditioners is water cooled. However, cooling water in big cities gets so poor by air pollution

caused by the overpopulation that the condensing unit suffers from corrosion when a cooling tower is used. Water shortage in summer

is another drawback with this type. Under the circumstances, air cooling of the packaged unit comes into reconsideration recently.

In the past air cooled type used to annoy the user with the noise produced by the outdoor cooling unit. Mitsubishi has newly deve-

loped low noise outdoor units of remote control to be used for the packaged air conditioner. This article introduces the specification,

construction and noise characteristics of the new product.

L £ A »° &

DbAEK BT D Awr—Y I73y EARGRARHE G0 TE 2R,

AR OWELICHE > AEARIEC R ), il firs - BEIEEO
HKIC X 32 RSB RAE bo—&% 2 &Y, &KX Avr-v 1700
REDOEE® ¥ & DT, o-Uud 89~ KOKETBALD e DB
BROBEHEARBC Y, o= a0- OKLIEEL LT, FHEM
Ko TETNE, CORDERSF  FHICVw 2% 5 ONTFEIHE
BT2X9CA-TETNVS,

—H22AR Rvr-Y 170y EARRHHICKT L g T ik
EABRORST - BEAME ALY, BESEABEDMUZRLT
w3, LA LESK Avr-v 170v OAKDORAREN 129 OF
HERKENC L TH oo MM FT 2HEABRAIGRAE L
A LATKERGLMEC A - TH Y, BEBENRE TR, AibEs
DREDT D, BEHIEESCI Y FCLIHMLTw3. %11
B RS 14 O IRHEE TS 50

UHTR, BEAERTHIAWERK Avy-U 173v & LT GA
B AwT—-0 1730, FX U GAH T t—pfiud K Suy-~8 1700 B8
ELTw 52, SH%*OBENRETETHRIT b0 LHEINS,
TR, TR AuT-v I7ou AOBEREEN 12uh Kow

= 11 BEEHEREPLES (B 44.7.2)
Tokyo metropolitan regulations for the prevention of
public hazard.

\ RR DK 4 B i m - & ! w il
~ . é~am. 8 -~
RBORS am. 8~pm. 7 p‘;;r.‘ 7’\‘;;: 1 pm. 1l~am. é
B HK®E
R 45 kv 40 v 40 Fw v
(EEHE FHuER)
w2 KR
50 45 45
(A - B AIR)
3 H K
60 55 50
(R T 3EIR)
4 H KR
) 70 ) 55
(TR
O HRERE R TE
O B WROMEE, B1ARRERAAERKRTE— BRI D 55—~
+3

* U BLEDT

2. EE AR

22HR AT~ T70y FHEREREN 1-wr & LTH, GATE 225
X I70y KEAENS GV IR &M 12wk, SEERD D, cofh
BErE2 L iid,. cofic GAH R 2K @R t-tRu7 172
S IS SE GVH g &4 12wk & LT, GVH-50-80.1000
SEHN D 2%, Tk GV IB &M 12wk L IMEER— 20T
SCCTREWET 50

£2 1 GVEEMNazurEE
Table for specifications of type GV outdoor unit.

% & |W | GV | GV-0 | GV-50 | GV-80 | GV-I00
P : i
W | % mm 567 872 963 948 1,228
’fj’ & mm 685 685 785 985 985
* R 7] mm 685 685 785 35 985
= B R razz 4y (FHEF)
wlliy | mm | 211
= ?ﬁf‘x axi0 | 2x22 | 2x24 | 2x25 | 2x3s
,,,,,,,, |
Bt X oo
R GE: FeX3T7 Xl
, ;
¥, | m¥min| 40145 | 55/65 ‘ 110720 | 190/200 | 220230
)i_%‘ ;;g_s?}’%& i !
5; JK 12 4 SHBNEOIE
AR
HEE g 0.06 0.06 0.16 0.36 0.36
% 0
fi 3 kg 51 65 90 110 125
HarEn GA-20 | GA-40 | GA-50 | GA-80 | GA-100
% I fiE 97 | keallh 4,00074,5007,100/8,00013,000/14,00018,000/19,00023,000/25,000

W GA-1S0 ik GV-80 B2 i+ 5.

® 2 1 GV-50 % 4 &
Appearance of type GV-50.
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A by T
Afoy T T

2.2 GVEBZEMNi1zo.t NB M E K
Construction of interior of type GV outdoor unit.

2. 13 GV-50 BosEc, ®2. 2 ZxoMNEisE R,
3. BHitazy D EEE(L

GVIE EN 12wt B, YE-FuFoY 213 TH B, LikdsT,
BEEFEIR & LCRBEBICERT 2885 « B8R0 Th 2. A
BoOBBETOZDIC, 3085 270 BB X U 120 b IR T EiE
L 7o

3.1 Faxz 77

FEROEHN 12wh KV bk JoR5 270 i, Th5 TR & MR
B PURERI O K E A ZRFERE LA LT, SRIBHR U A HES
HEN 170 b KRS NZ J035 2903, BERSHEIO AR
=WoTH e U, RSB E - Ao

—RiC FoRsory OEAFEHC BT, B 2 352 b FoI &
TCoHEICHe A (REEF) X 3EED 2.

(1) ¥FechFiL<ckAxes (EEH)

AP= A7 oo (3' 1)
zzic 4P £ELE
A K
rif &
(2) 2¥FCcA—2EER* 3423 (AHER)

rzi B:g ¥
(3) EEf:HHROREI L0 (B
AP=Ar—4B- oo . 3)

BERE f2 FECLEEEFZIEL L, FoIHETLEEF* X
BT B L5 HRIC A E BRI TH L 2D, K2 HETD
PEERIC SRS D 2,

—7, HH#EZ Rz 4525 507 FCA—E0LE L2 FA
SHIMTH D7, KL CHEEATIELRLE LAY LG
e, Fol HETHREE LFCHHEED 5. BEHEES
DEFEHIY A, Bt LT A2 0 e Ak 2E ERYET5C
LHTE B,

3.2 HAEROREL

BEETOFERLE LT, 3. 1HiD F035 I»y OMEREERED 1T 5
i, Y EEENEL, ULad KEEAEOLNS X5, BNE
HOWD*E 2.

—MROEERABES T 2 RN RS LA &, REEORE
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AN ﬁ@}
L/ N 3/9.5245
N W e C
N @

P25 g . —

JiL A HE R L EDEF
T v FLE PEERS Yy 2RI L (HER)

3.1 #HarHuER O~FEREET
Dimensions of heat exchanger.

B 3.2 oqpfF & B o &ikig
Characteristic curves of finned heat exchanger.
ORI E, RIORTHERRAD 5,
dB,=dB;+10 log Q;/Qs+201log P, /P,
dBy;=d By+23.3 log Q;/Qs+26.6 log n,n,
rzic dB:EEo AL (dB)
Q: E & (m?/min)
P:# E (mmAqg)
n: [BIEH (rpm)
BRFEL 2 RERRT

Lhe#ioC, MEPZ/NELL, HER2ETHF 32, B
DETIIFFICAREL L23bH 5,

GV g 25 10wt OBAESLE, B L LTHY bh 2 85k
R EDREG T O 50T, BRERNY T 3 2 08T OH
R, BLUBRXEEFEL o

(1) BEHBROFTUEE 3FI» b 2Fic L,

(2) FFowdic k3 EH*FHOMAE i~ T57%D, #X
WRRT D FREE e U, BXBAEF 3EE LT, FEEEOET
& o 7o

(3) EERFECETICH 5 BEERFEOBIL: Wi-T5%
B, {0 TR ABEFIO Fu- oy BELHERD b, B LD EFO
M A2 & So—toro BETHRRICEE L %o

3. 1 3feko GACTHE 0 1mw bt Kl bk, CTHAHRE
D Fu—toqy BEHERR L, GV IB N 10wt KRS W B &
DEFIDOA K2 4% Ju~bory BROTERET TH 50 72,
3.2 xR TH 3, AEBRIETEEL b, EEEEH
18mfs ¥CRE—EFEEXRL, FhMETRD LEIETIDE S A
GHREAEZR LTS, —7F, FBBREH LYVEFID b OH
CHAHRINC 20 %65 b W0 KR EWHERL TR, DD,
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Investigation of Reliability of Compressor Valves

Shizuoka Works

Mitsuru Tanaka » Okinobu Ohinata « Katsutoshi Matsunaga

Elevation of compressor reliability has been contemplated and analysis has been made on the failure of valves with the object of

preventing the failure of suction and discharge valves.

Tn the measurement of the stress of valves which operate vehemently in the atmospher of refrigelant in particular, it is necessary

to employ special technique. With this point and the relation of the measured value of stress with the fatigue endurance characteri

zation of valve materials taken as a center of discussion, a series of studies made in convection with the reliability of compressor valves

are reported herein.

Lo & & %

BIE OB AT RO WERE L »MUTERRL, OO
BRI, MBIER & RS X o EEEOR b OBER
XNdEHhoTE %,

Brc R o BEE Y A4 3 AT e BRI REERE e ¥
SHIREATER XN H T CH B, FEVEBHICET 3T
fite, SiEdIc kT 2R £~ F OBEMMATIERER S 225
LA ERT LR LaROBEME%2 7% - o
TSP HOEEEICR s CEHET 25 CTREA LW, {#
2 DIRAEZIT 2 & &b ICHRIVERT 2 5% EEWICKY 2,

(1) AEsoET g iz

(2) HroMEcETIbD

(3) FdtfcBIF b o

(4) ERAkE GRIESM) clisdo

7 BEARO B A2 SAFKHCHEIT 2 FORNEFMET S IC
%, BBAR 7om00 R LTEE TR, FO R BES, X HICHE
B0 2 ISHE & T OMIARR & o o ks &, #BOE
TEYEIC B 2 — OSSR T WET 5.

2. ROEFEECRHETIRR

iR AR OEHENEBREE R, ) BRMFEhcL s 0,
b) TR X 230, ¢) To-vauvCkdb?, d) Do EH
He 2508 I X B AL (IHEBEC X230, ) HHEHEOR
PIC X %% DEHRD 2P, BAFOLERIMFIGIC X 2 BHRERII
DVl 3,

2.1 FEHOBE & IERENE

2 BB IERR IR X T 2 T - RAFOTRIRE
2. LICARd . ANERIEOEEMICE U -F 7, KIBIERBRICE Y
SRREALCTRE, 22 TRR2. 20X 5 BHiEORAFICD
W, EREAEETEME, Fe5aL R 30— THE L 28R %,
2. 3~2. 6 TR T

EAFE Yok HKE L BICHE-C, EESIGTERNT 3 (1
2.3)e Yo b B—FED L ERARRET T L, Thd BB
FARELTSE (K2 4), Az WATTRR, SEEERECEMLT
FEMRIGST « RIS & b AKE < A2 (B2 5), Lad-oTE
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® 2.1 [EESARORE

Kind of compressor valve.

=) 2 (C)
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[ RAH R
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AR 44 N
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X 2.2 AR
Detail of valve section.
ThRE, EEESRE & CEBRARIHERT 2K E . 4
2 [EHREfTRER WA e T 2 0T EIZ i el L, et
G kE RS (2. 6),
Bl z & X b RoFiFER Eokoiclt, RARERREYH
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10 & Py=pPy=tkgSem® (R—22) o R P,=py=thy Som® (R —22} 40+ o
NE 30F « 30k £ 30r
E = =
N E \‘
= } £ g
= 2o o 2
= 2 =
10k 1ok 10r
{=2.2
0 1 2 E 7 0.3 O VIV A 2 40 &0 80
WAH Y 7 bmm( F2.200C T %) GA IR (mm) ARAERE (kg /m?)
X 2.3 WMAF YL ELIEN 2.4 WRAFHRIE LSS 2.5 SIEmBEE RS
Suction valve lift and stress. Plate thickness of suction valve Coolant circulation and stress.
and stress.
100t
80.
BAR FRETH -
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< " (a) B & (x150x1/3)
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w  aof
201
N -0 ’ G4 0.06 0.8

16 30 EC]
ThHE (BE—EE ke Jem?)
2.6 FEHEENFEEISET
Difference of high and low pressure

vs. stress. of valve plate,

B LAHBIGC L D RARLRI T2 L BLETHD, &b
APtk LBART B ERERL BT I LCH ER L, —HRMERD

Juz InTiEe,  Avw BREEINTHE S IR L CREM AR 2 LE L
5,

2.2 RoRE R ELOER

(a) HoOTHE

ROFTHEED 297352 1k, WEOFS5 % (0152t DIHE 7.6 1)
BrweahnTeh, BEATKRALETH 5. RITHER, 1T
WEmickzAhETFARET L, TRV ETCBWTh D
ETERBCREFT L ENTERVOT, ROFEIEBELRIERIC
T b, ETOERIRAOTHEBECHBLTAKEL A SLDT,
ORI EWIIIC Frwo O 5 2 HUIEED LIRS 5,

FARTHEMOBMESH R 2. 7 R, THREHEICEA
X AREPEERES B EFE0C, FoEET s 0ERD %,

(b) Auvw R

BRI &, WEBOHEHRL 2B A HEF 2% 525, Au
LA EFoRRE LT

(i) FHEEMOEFFEHREL TUSHEPEB <

(i) @2, 7 RINT Y 2R RO IRT BEIE)) & Bk
T %o

(i) HREHMCERESNERE S ¢, ROEIBEOM LR 2,
AUl I T ORI — 2 ic 40~60 B2 ESTH 5, £ LT 2. 8
i AuL MIETE - ZBRAFOWE S L MEAEEER R T,

EmgRAoEREEcET 2#E - B - KEH - fak

NS DIBEE (mm)
i) BB OERSHIEN, AREREN TS,
2.7 SR EE OB

Residual stress of punched out surface

(b) A (x150x1/3)

2.8 Auw NLHEFTh - 7z Ho W

Cross section of valve.
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300}
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300 450 500

B 0

B 2.9 PEBEUE & AR TS e
Tempering temperature vs. valve hardness and fatigue
strength.

100 200
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i AL o TE D, Ul (FTHREED K EFFH5E-> Tw B,
C ORAE TP ITRIE IR T F %,

(c) #uM

FROVTHED BRI & U APERE UALEE, B & W gee %
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FIREOMGE SR 2. 9 AT, Tk 0 BEER Lk 250° CT 2
FAEATHE L g b
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REED X PR ENEEYIFECET X4 20T, FHEEHD
B¢l 3 X 08 Aun INTH R & B IR 08E, ALl I
BoBES AU B HoERE L AT RE R bR,

2.3 #HH

ROBIEED 5 25 WER REOFHE, MW
T e HTH B FrbtEE, ROBERBESETLRD
PG 4-n B bW TE Y, BEENTERI TR S PR
A& 21-5- SANDVIK #t 3 X (f UDDEHOLM ¢ 3 oTH b,
M b5 o RIE & A R v,

DUFABECIRT 2THEICDWTDR B,

(a) FESREMLED

LSBT 5 B, ERREH R, EHRE T 2 BERX
EnDTC, o EET L8R D,

(b) 2tywoz

FVYA L D 2 Mwoz &, BAE SRS R v, T oG
BROWAILE BT 2 2D EERImE H LT 583, ML
I3 2 BORECOE BRI B LA 2wz ZD Y
DTHBb,

(a) B & (x3000x1/2) (b) TREF (x3,000x1/2)
X 2. 10 F#Eodk

Structure of valve material.

o 2.0k ERER AL-AzT7oy (R-22R)
by

wlat

‘;‘4 2 IF L BRI 4 migs

E.;%. BEFRP L WA S At A

)

=

iﬂ?:

&

x5 (ke Som?)

Eati!

7 PEN 1] \
N FBEFRE (sec)

2. 11 w—g17a0 O #2 B K H:

Starting characteristic of room air conditioner,
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(¢) BRI
B tHoRHEE e, EHREZET ¢80 8H1~4%

CEBEXN TS, FEREBRIEMOKE A KE LR D LR
ERIETEE 2088 2~4n OHfFAKS 2, 21T, BEIRILY
IR FEHRECHER KT T, 2. 10 e hHEoM%ERT
A, (a)REHTHY, BERIEGRERCITMLT S5,
(b)) DARBMRABBRIHE A E OB RSE T Tw 5,

(d) BiRE

BURIEA S & EYREXIET 243 0T, HREGEFHED
39%LM (FH) wEEIRTYW 3,

2.4 (ERRE GEEERE) L 3FERA

FEREHE DA FIC R T 2 PRSI, EIREEEIC L - TK
FLHA D,

2. 1Bicii <A e B0, EBEENREL, EHEA/hEwE Y,
+hb b SEEEENS AT Y, BAROMIFISIIEK & V.

L—6I7 3 BB ENZLMEEZ R 2. 11 wind, F2. 11 %
2 438 IE B TR B O 1 B WEE% 9 10 BRIISEETI A%<,
FERE LA/ X o TR EERE S EETHER O 185 h b &
EFRELTCV3, Lo ToolEiko & 10 BREEBRA L
FTEHEPMITFISIHBKRE RS,

7 ¥, (B 104y 3 X UF 30 D RIBFHEH O ERMAR IR 2. 110
25 toEe L, BER—DOENELEZR Lk, B hoT & X
D, L-6I70y OIREREEG O ERIC X 3 FEREOFEHMIC,
K & AR TR BBATRICVERT 2 £ b - o

COED, B uaFs & LCEBE~OWRD, WIEHE 24k
Wk S EBORE L S RERD D,

3. HOEHNAE

ROSHEEER, —RWICTRICRT X 5 2 BER S 5.

(1) - &k

(2) 2abLu¥-9 B

(3) I5TEehE

(4) XEUSHHIERE

(5) toMitEsERaeR

(6) JeimthaEyR

L L, BEREBEREEBORITRICRT XS ABKRARE TS
L7, WHETEIREHFERIRONTL %0

(a) FPHIVTOEMBENEL 150°CEHL 2Ly D5,

(i et

(b)) A¥qon DR VIRUISTIERT 5. (@hREIHRE)

(¢) & - gcRIhcns, (tal, &)

(d) BOBWRTIZLEHA DR . GRNED BRI A 23

(e) EHEGHTH5.

U EoEHE# 4 <, bbb REREEREOBRAFROIRIIE
Wic, D - ke 2L D RV AN C IR Lk, T4
B BEIR XY, WAROIENG BRI OVER T 2 M2 5
BL, &RIC 2L/ B X Y BRISHES ORITER S, *oiE
SHEZAET B C i L, UFHY » L abuof—2 % il
CHRNT B0
"3.1 @ &E

RIIEBIEL X 5 & T2 EBHC 7un D o &% 1~25 5, Bl
WD &R 15~20p iz 3o FLCCNICRIR LIGE Y A 5 &,
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VERT2TE LB, HEBRFETBLIL L Puh) FD- T L
BRI » F OB bIEEXARE L TET, »o EFOXEM
CRAENREDN S, CORERTH 3 wikiZARRHHNEED O
FTHM, Wo EFCEEINBCLLE > TRETZHDTHEH
b, BFHEMICHRBICETLTWS 200 W TALR2EEED T
RAUBDOTEFERLISHC k- TREZ Y, BREABGFRE X
USRS R B ICoN A SEMIMLTEELELTL 2,
o ¥ER, cORFEFFIALLLDT, Do & LAKIER
B ICER LIWE 2 —EREN 4 <, # - XFEEDO LA ROFRE
R & BB LIS & oBRF RS, —F, WERBR LR—%
oo 2w hi L AF7 EREBCERAL, SELLE, CoEDoE
ENAFE B LED - EEEO XA SO FARES BIESHERR &
Wi LT, MARKRE LTV RIEAREET . KERPHF & E
FEHRFORBEERA—RE, F—RELEHRCT 2 6EHD %,
o ik, AN X5 IcfTh 5 o CHIERNE X CREHE
RS S 528, 20o—WM%E3. 1, 3. 21RT,

o - ETEOERT E LTH,

(1) [EWEQENSE &b I A BRI o ER 7§
TH5o

(2) [Eisk, ed 2l 5wiE, J-F O LA TRER
HIRR BN DISNIRHETE 5,

(3) ZHBREmREEO X5 K, SE&HHEBmRcOBRIIRED
TIBE T B

EpTe LTk

(1) FHMCKERBH % v COb/HEET 2 BEHD %,
(2) #ELEEZKERBRICEbE S,

(3) WflE &b CEWT BEHNOMERL, TAHETD %o

(4) #FBRFOFAERESEEENS,

(5) REEHHEEREEZN D,

3.2 RPLVHF-TE

2hS-8 ERWTRAIERHE T 2 #IFRASTH 54, EHE
HTICH 3 BHEFREEOREN* ERECRET 2 B8, TR
8RS 2

(1) zabvo¥-v OFE

AbL-35 DB - BERERRCS L 2BBIEKE W,

(a) B KISNHEERT 2O TRIC/NEDZ FLu/f~DHE
k&h, BT 280 2EECRSLERS 2, LT, RbLuT-
o % 1mm? DIFic L&, EfEAEERSE LAV,

40k (338 Lg—i)
sk i
50} &
= <
E 45F ;':“,)
_‘\%u 40 S
P h
30
B35 50T 10 20 30 40 50 86 70 86
HEE LB (X109 BEEE (°C)
3.1 oo RS 3.2 o BERFURN
—HRaE LB —JE PR

Copper plating method limit
stress—ambient temperature.

Copper plating method limit
stress—number of repetition.

ERERAAOREECBIT2EE - | - KB - Bk

(b) BEZ{EXEEZULVOT, abtvf-¥ OERERERHE—
0~+180° 00T, FbiEEMERO 0T RELATHIE R
b7\

(¢) 4-o OEHFaHIZ, 1x108 4151 (£1,500 microstrain)
PLEDdDTRTWE A b ARV, 2Dy 0CH 4 RO % T8
TH5, bhbhR EEZFHET 2 MICRO MEASUREMENTS
(USA) #lo 2bv/-8 ZHAL &o

(2) # 5

FEIOMEL T2 TA v, EBFIIRCE 22T EILALT
E2 bR wOTEERIOBRECRERT 3 4T235 5, 2€AbR
1% P T 2 BT, EEFHIOBEX X0 L 2 NEE
WET 2 HEOBEENKEL RLINLTH 5,

(3 ) 2-Fqud

2L DEETHAR T K% (T 5 2w, Tt - M -
YD a-5400 BT, ¥-0 EHZ 2-5427 75 BERD 5,

(4) B & y—F ko Hm

P F-T B L R RBOBEEFE 3. 3 13T, WAHrg iR
DOEEMCHRINCHEE Lo FLTY-F#Z 1zl @ 215—- T
B, Eoic055¢ @ T WEIFHCHEREL, fayob BE@L
THIEA~ED H L7

(5) YEBIE korEIhg

(a) HIEREBE-DC, EREE, HeaBREFIcL
TEE, BHEAMEEZTE S,

(b) FBOTEIZAD » THHKTA Y, KHCRERHALT
P b OWIERREY, SEEEIICRES T E4TH {o

(c) FEIMcwErEAT 2R, FHEEOBIIES T HBIRHM
HRNCHTA 5.

(d) EERHPCOREHRAR, F-U K E-tvawr 25250
TCEBEBIEMCLERE 1 ETHATS I 5 KT %,

(e) MEHITEZREY, ¥ BNROBRER2TY, 5~ 0
EATERE M CEBET 2 X 51T 3,

3.3 EhHERR

#FD o FEICTHE L 2FHFER 3. 4 &R T. BHRHOEER

B 3.3 K abbof-9 & B 3.4 fidoEFEKICKBE
75 L7ciREg NAE

State of valve attached with Stress measurement by copper

strain gage. plating method.
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B 3.5 z2bbe-vic & BI5 0 &
Stress measurement by means of strain gage.
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i & 150
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=y
5k
MK L R Frho

4.1 Fo SN i

S-N curve of valve.

CHRPL TR X0 5, 3. 532 20 ARG+ 3. 3
DX S IKEY DT 2L —S B TR LEETH S, chdb
FEBRATECHET K & &b 5,

4, RSN RMOMAIR

AECHES, IS 2 ORI HE L 22, T OfE»
FADTARRZ 53T, IO FR & 7 22 &5 %5 L3
BH b,

LEMEOFENRE 2 BT 28548, B hbHnbhTw3h
e, S-NiFRIc X 2ffiiid 5, AMIKDwTo S-N g% VE
LA, WHOMGH R~ BT LR CEfH e 23
ke, M GEIRMG & RRIMT RS 3) HERD 5. fiEEH
BHCE—2 I 2ERT 3 DT, WIRORMESHIIL, BEOFER
PR THEED D 0D HEABRICHEL Cwb, —7, RTBED
RiEcoFENBE 2E 2 3 5E I, FEETERCET 32BN
LEEO EFF, FLUCHBRC X ZIGER A RIS 5 S5
»Y, FEROMEIGENITIEIAFXBEL L EZ 5.

R4 1, F5iim% RS ARcE L 2 S-N g &,
JEIRIE DI b0 ¥ BIRT . Tk ORRRRRF L 165 kg/mm? B |,
TR COMAR $ 55455 kg/mm? (50 WPIRDHA) b
5%, TOEMD» LREMT LS CIAFEs OFERC XY,
THARBIETT2 L, EYREOEXLDEIREL AL, H4 21,
BRI S-N i F Ve /e, ZL0RBEFFThokd, D
BRECoE) R COBE LIEKOE 5D &5 b, WIER LG
NOBRZHR L d DTH 5. AOBEELTRERT 2 z0ZD
AL, MAR (107 [EE LTEL L) KT 5 BHERN to T
BIEIHE (0kg/mm?) BITFick 3 X 5, Hr e 2 08NS 3,

b LERMLZISHA, WAR XD BEFERER, wod@dfn
BET 2L e n 5D, FOREOHESTHIRT 0 TFMT S
i L4 3 %BAT 5, RN Akg/mm? THoz s L
b, M4 2 esnnd] (Akg/mm?) 2—FiIC LTEL, K
LS e R oMR IR 4. 30 ks caY, HEANE EHEL
[Bl¥) &9 X 2 RWBORNEFHEE TS LA TE S,

O N
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#7 (kg mm?)
4. 2 FESLESR 4. 3 ) Akg/mm? OO pHESR

Valve stress and breakage factor.

50 g 107
2 L @

Breakage factor during valve stress
Akg/mm?.

5. EIEEORER

FL ISR REN, R LSS, Tt st s
BIEIEWET 2 55—, NI E v RN BBt o
FHEET 5. £ ThhbWWATTh 2 2LBHNICE T 5 IEHEHEIER
RO FEFRNT 50
(1) sl
(a) SEHERETRRET 2.
(i) S A2 ERESRKET 5. A% ET5)
(i) B Az FRAEE S, (RA A2 FUERELIT3)
(iii) FENEHREL T3,
(iv) EEBoERgETRRCT 5,
(v) [HiEH*Z<T 5,
(b) FoBWERERKRICT 2,
(i) FO 2twl FRKICT 2,
(c) HEFRHEEZS
(i) BEOMHE Mad.
(i) BEZLREKEN,
(i) WEERETY T 5.
(iv) BEEHREFICE .
(2) (EEdmERRstlaik
BB R, RN, AR, EDAREEHERE X
UBAR B CEEMES T THNTEGL, ToREEo k, T
BICHLTWw3,

6. & ¢

Bl B <d o s, Gl - mEAEREEoRCHETE
Mo wT, B - BE L - e, WEROGEGEHTL
7zo

L LEE - BFEROER L SHLIC L - T, 4% & bICTHE
B EDDOTCEFLWEHRERENZ IO L THENS, Lk
BoThbh dIRE &0, HEBele LcoBER Lico
W, BEFEOCHRICC 225X 5K LAV,
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¥ 2.1 ACSTH s-Youd 1mwb fHBE Standard specification of type ACS.

e ® % .
5 B — % B ACS-25 | ACS-10 \ ACS-50 ACS-80 ACS-100 ACS-160
i i $EHE 200/220 V, 50/60 Hz (400/440 V & RL¥TT)
% % 2,782 2,782 2,982 4,160 3,750 4,160
I gt 2,730 3,050 3,610 3,165 5,165 6,065
mm | % 7 1,430 1,580 1,730 2,715 2,200 2,715
o N R - 2,0504732 2,0504-732 2,050+932 1,100+-1,850+1,210 2,050+1,700 1,100+1,850+1,210
[z = R - °C e 50 =20
& H fE 713 kealt/h 13,200/15,900 [ 19,800/23,700 [ 25,500/30,500 37,800/45,500 50,900/60,900 75,600/91,000
b2 A X & 7 B X B X2
o8 A K kW 14.8/18.0 [ 22.2/26.7 } 29.9/36.1 44,5/53.4 59.8/72.2 89.0/106.8
BB ro5vrbr—2be—%k W 250 400 250% 2 400% 2
= o P BN A F T A IEH)
S | % 0-50-100 0~25-50~75-100
# # X fH % YaAT YR FamsXI] PN Ty ¥ Fa—T X2
% BB | SAARGEC) | mifh 1218 1622 22/29 34743 44/58 67/86
77k oW % mAq 1.4/2.4 1.4/2.4 1.4/2.1 1.4/2.4 1.4/2.1 1.4/2.4
2 Y “ H o PR N
7 X X B 74 Ta~57 7 wX2 TuAFT X4
_— il # m%min 240/300 | 350/440 | 480/600 [ 700/500 { 960/1,200 1,400/1,800
s i E E mmAq 15
BHEAD kW 1.4x217x2 | 20x225x2 | 3.3x241x2 | asx2pax2 | 67x28.3x2 | aoxasmixa
" p Fy b ARAR, BAOK S
i e # i # ATy T Y- E
* i 53 &7 R FEPHBARE, WhIERHEAEE, tEHGRE Y~ e, BRREY %, BERY v, 2P, BEL L), SHAREHES
& s R22
& o B bt} Z=y 3GS
B @ om M A D 2Bx%2 21/s BX2 21/3 B2 3Bx2 21/ BX 4 3Bx4
kB WO H Bl AR t/a Bx2 1/a Bx2 112 BX2 3/4Bx2 3/4Bx4 31 Bx4
R - 114 Bx1 11/, Bx1 11/, BX1 3Bx1 3BX2 3BX2
B os r v v 19 Bx1 /s BX1 1y Bx1 1/aBX1 /s B2 /s Bx2
s ) &\ i kg 2,200 2,700 3,000 3,800 6,000 7,500

K WANES  EENRA DB EtpgEE —25°C DB, &I 702% RH, &#HARNE 32°C 0L & Oz T L, GHMEDRAR L5 REBANE & LIl cEHkotd 5,

THICHEOE S & & ) L EBHER b WALIC A - %o (7)) —F C#gms (0°C)
(5) Fonat 05 BE 52%-) : 200 mm, MNEE J529-) :200mm, PR 1
PR B b EAICT Fooak 2ELEETTR Y, R du IAM=F 40 2F074~4 ¢+ 200 mm, (ROEEIBEFHF L L
NCXYBEARTE LB L<TA 5 BB Fooxb REESETHOR THAT RS 2 Y, BEREL L)
HdrET, HNEED EREEDSTH S, 1) —W FHams (—30°0)
(6) EAZE BE J52%-1 : 200 mm, HNBE Jsz9-1:200mm, K 1
CEWEORFETH 5 R-22 AL T 5, TTEHTH FED I2M~F 107 2F094~¢ ¢+ 200 mm
2-Yd 1Twh TH B, EREEOBICONTRHERSOHEHBE (v) —k E#ER (—400)
THERAL, T bic A BPFEREEZRAL Ty 5 O TRk B 7HLRA—F : 200 mm, REEEIH  pELzA-F 2 200 mm,
WHrDIERREZTH 5, B 7¥L2—F : 200 mm

D EoRERBO LI, o-Uud 1zwb FREEA Iz, T
R SEDOWE T T
2.2 B #
(i) BRiWEBET :  RFTisefner 3-3-15
(i) gHuERYg : 1,740 m2
(i) ZrEEmmHs: 1,325 m?
(iv) AHREEER : 4315 m? (4FEET)
(v) B #: 1B 5m, 2.3 51lm, 4 55m
(vi) # #: 1~3K 8% uou-b, 4B &8
HNBE h—Fomd—1L Tk, RCEED x 5 kS
2. 2 dithemd rd. X2 3 £RFEEEY R
2.3 AE=E
(i) BWSAHRBEA b ¥ 5000 by
(i) ZFEsSAEE: HEES0 by
(iil) AWMENEES X UHE# 2.2 2k(EFEH) Ful view
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SEE BER

2 ~ 4 EFEE

h
55

* a ®

£ & () =

= & &

- : D
\?K

X 2.3 R HTTaRRE S TEX
Each {loor layout.
(=) =B FH&EHmE (-30°0)
BE J5a0-p 1 200mm, R IZRM-Faod 2F004-6 ¢
200 mm
() =B FHEam=s (—-3000)
BE J329-1 : 200 mm
() mWiE FHam=s (—3000)
Bt Js29-1 1 200mm, KH F529-1 : 200 mm
2.4 EWr—-yYrFa=y b DEE
BB QAR AEC LY, FBCRET S Avr-
U OMBREDEBY Lol
(a) — K&
Cyfhammes ACL-20x1 &, Fiams ACS-25x14H, @i
= ACS-160x2 8, (HEE30 M)
(b) = &
Filams ACS-40x2 &
(¢) Z P
FiFaks ACS-50x2H
(d) m K&
FiamsE ACS-B0x2H
D EAET 10 B%RE L ko
2.4, B o-127 12wt KT B3 BHKORFEETL,
2.5, &B o-Uod 12w DEMREERT
X 2. 6%, & o-VuJ 1owt ORBREE, 2.7 BEks
%, @2.8, 2.9 kGEENY, M2 10 pE LSIEZRT,
2.5 ZFEFR
EEBRXZEFRH - &F 4ot FR2ZEA L. @ 2. 11 3=
BEXFLYOHEHLAZRL, @2 12 s-YJ 12wt DR
U N o a

Rolr-3 B o-Yod 12w b FRABHHE - B34 - R - BN - X

SKB
| e
® ; P.F 1,,.* Er
il
—
Acs) |
501%* 4t

i | i 1
ACS ACS
4D —40 b
V7 i B 25
[ —
I ;
HACS ACS prdf
ACSLT| |ACS 4160 j~160»~~
5ok ||~ B e
Pl oz : Lps
I S R I
o i i -
°d
&
HWTZ w2

E 2.4 Rl ek E R
Piping skeleton.

455
-
200
2 950
- ZERFHF
N
C')
HEE
<
gv
<] ACS—50
(o]
w0
w4
i 47
HRE

OaO)

3,580

FEE

K 2.5 g-yuJa1zwh EFE

Placement of cooling units for each floor.

2.6 fl ©
ROKEICR L2 L S 2 BEHEEF 2R L CESFOEN
LR AIBEIC Lo T 2L bEBES L UBERIE T CEBHcRE:S
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2.6 FE -y 1mwb B { 2.7 BHiEE 2.8 ZREAHEA

Placement of cooling units for each floor. Breezing room.

Cold storage rooms.

2.9 HEEAEEN 2,10 E Ea#mg 2,11 KRB LAa
Cold storage rooms. Cooling towers. Cold air .diffusers.

X 2. 12 sK®An 2. 13 FaenmisEE AR

2. 14 1IR-2
Cold air suction.

Collective operating guard panel. Elevators.
N RREEIERETRT, 3 CD o=yd 12wt - &FHE - FuF D
MR IR, RBoREEILE, SRESIKEOEEIE S X CEEER
BTED, X HICER TOMVEEDRIE ITV T F59: BICER
ENd, 2.15 77—2U7|~
ZOMETEIES X ) HESICT 575, #flAks KQIERL b5 Forklifes ay i
IEF 579, BEXWKERHBHL, BEREIEN I & 5H)
HCKE AT S HE DA A TR S,
2. 133, EHIICHRE X A BRI R,

2.7 AEH

SR - REEMTAL - 5N 80%

WA - EEE 20 %

2.8 THikER(E 2. 16 BEe

(i) zbR-z: Bhox 28 (D) Heat insui;;i11g

(i) 2a—2U2b: 18 bro(Rury) x4/, 15 b (Bvyy) X1 A doors.

(i) & H: 404

(iv) Auwb: 2,500

(v) #f-z: L000%H

(Vi) fEER: 6A 2.9 E &

21413 1LR-s #, 2. 150 94-097h B LUATE, SRR, S X0 au0y- | SOIER - oL 0 U
2. 16 BBK#E U b%FT o AW e, BRI > TH o < B & 1 AT 2C olls

THRHL, BREHEE ~30°C & L,
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UDC 621, 565

HIEA M) DT 54 vRe=FrR»7
oA o E
B ¥ BUEY 5 2 R B Bzt

Brine to Water Heat Pumps of Tohoku Electric Power Co.

Tohoku Electric Power Co., Inc. Zenkichi Yamaguchi
Mitsubishi Electric Corp., Head office ~ Masaharu Ogusu « Takashi Arai - Masayuki Karasaki

The system of heat pumps has not yet been established for the present in cold districts owing to various restrictions, Through a
cooperative study by the Tohoku Electric Power Company and the Mitsubishi Electric Corporation a large practical apparatus of brine
to water heat pump has been developed with improvement for use in localities where the temperature is very low. This article is a
report on it.

The apparatus is still in the stage of gathering data and analyzing the operation in the field. It will be sometime before definite

information is made available, but introduction is made herein for the reference to those who are interested in the matter.

L £ % 5 % T BHR LT BIR J510u K - RuT w274 TH D, BWMEAFUNZUE
FRORALER 1 FHE L TATE AIA LD D TH B,
HEMESEOEFHIC L Y, - MRoT ZS AL WRETET 45, AR oaze &, BIEGEE F-2 B4R - Birdhch b, WNEREEE
FRHIC B A TRE > ORI D, WX t-Miud vazs H0E T c ik TER Y, CTXOPELBNT 5O THESHHF
IEINTVARNE G THBESTEAR G, % t—biod vaFs OBERH L ANEECTH D,
T TR AR EEER O - vass 1T, HILEI GR) 2 mos &

RATIYERT L Yk e OIFEPIEIC K D, TESH vrTe & LCHZL

HPBHRER LTcH Y,  [HR k% B L 85 ouoy -+
TREETT, RS L UVARR TRO LB TH D,
BYEESR : 970 m?
Z2 R ¢ 680 m? (70 %)
2P HZE 5% DB 315C, RH75%
=Py DB 26°C, RH 50 %
£% HS DB —2°C, RH 75 %
s DB 20°C, RH 50 %
2B ¢ HZ 71,000 kecal/h
&ZE 78,000 kcal/h
HIC #1L1
CEHLL RAEANEEER LR B S AR : #1110 ton ‘
Tohoku Electric Power Co. Murakami office. ki, BUEWICHET 3 t-Mud OBRER L UEHE SARD
WEICOWTE, FZOFH - FfHKIcL s MERBAR -
ZEPHBIRISERIE O —F ] 1T, FLAABRLI T3 D THIES
%o

3. BIES LUEAIN

FERMIC BT 5 E-Miod OFE & LT, M OMEE &
UCTSH#A EFRER 10°C D EoBEA»SEbh3 C ik En
THY, EENKLETHERICE LT 3% B/ArvE i b,

LEEREEERE TS t-rlud 1, BETH INRES0E X
2T, XORNBEWT20RLRTH D5, KHCHAKIBEES 21
T2 Kk 3R B - T, £EEERERIC, #EAAHR
O oL FEREE, HKEDREERKEAD Jo2b BHRE
WA ERD, ThicflioT Fooat BREL b 0C, RN

1.2 B Ejn# I t—tio? DEBRENORDESHKRE RS, CORNIREL
Heating tower on the roof. M- FTREERZ S5 B L URBHES t-2 R COBRAREL LIS
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5.2 BEHEFCHTEIERS

InEg G, AEMICIE I510 L RTHOBLRETR S RDO#
ZHAGRCTH Y, ToAMOME L LCoOMB, HHICH S KA
BRI hE R b v,

U UEBORGTER IR PRER & » o s b b, 2ol
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A Consideration on Selection of Air Source
Heat Pump Units for Air Conditioning System

Head Office Takeo Ukita « Katsuo Nakamura

Air source heat pump units have regained public appreciation as a means to prevent air pollution in cities which is hazzard to
people, Their excellent efficiency of energy transformation is newly understood and they have come into the limelight from the view-
point of effective utilization of energy resources. However, selection of proper types of air source heat pump units poses problems
because almosphere as the heat source is constantly subject to change. Furthermore, it is as if groping in the dark to choose air
conditioners combining a heat storage type device which have a number of advantages such as contribution to the load factor improve-
ment of power stations and gain to the national economy. It is hoped that a trial methed in the course of studies and introduced

herein draws the attention of the forerunners, and that a simpler and surer technique is developed.
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2. 1 HiRKEEHD b~ MRyT 2254
Well-water-source heat pump system.
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Air-source heat pump system.
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Run Around system.
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Air-to-water heat pump.
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Water-to-water heat pump (open loop system).
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Water-to-water heat pump (heat exchange system).
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Heat recovery .system utilizing storage tank.
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3. 14
Heat recovery system utilizing the heat from the lights.
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OERC TR > ) LARBEZRL TR 30 TERIOER
AN D o Teo CORNRITIERS LB HEMEINTH LDV, ER
AMOBHIEE 3. lofmtRs (B) ok, 3<¢& e 3Kk
AOFELTreRoc e, BAAMECAMEEEL CE»Z VX
ST,

2.3 ENEROBAROHE

I7h-Fu DY ERERNRTOEA~NDRARY TEL T A 7% <
FTHECETHY, EOUBET HHERA~OEFRIR OSSP Lo THE
T5HELD Y, FEROMERINICH - 2k bk B2, Hhak
LGS 3 20 I B ENEROBE - ED 5w va-r-2 D il
TBH—BIR > TEIBERD B, LAd DX S RIREE EHHHE
o T BT, WROELIC X 3 BEHEROZ AR L &
D, FAERCERMET 20T, AL THEER i OBRER
-7 WK E R 5 | PEEZEA L o

COWHER #-Tv va—r-2 OERNIC—FE O REE 52 % Ak
R B bidAL, Wsz%A%¢%®wm®ﬁ@tzﬂ %, =W

LEFOERNDBAILD 530 bh 5 A 0FRERE : & b icigd
T3, TOWME h-T ORI X - Lﬁ’&xxljiix/l‘aéég
—V e dCy=Q « (Cy—Cq) » dywvoerenevrennenin: (2.1
e L, Q:ZBANBEOBAR (wdfh)

Viys—tr—2 NEZIZERER (md)

Cy: t Fglic T 2 RO COx il (%)

Co: D COg B (%)

¢ R (h)
K (2. 1) 2WWEM =0 0 & 2D EHD CO, #3)5 (%) # C, &
LTHipT5e, RoOXTELDLND,

=L

#H (2.3) o N gifikmgce, SRR LIRESZ YRR < B
AT 2 BEBEAOHREEARCElo 2l TH 5,

W 2 b 2 SRR, R R R IC & o T s 50
IC Jowbh 3 BIEEECAD, COEHDO 5 (@A) » bR
(2.2) 1L L7t THREEH N 2RK® 5.

ZofboflEe LT, B2 3l rRT val-Lo EHic k-
THERYEL L %, vo-T-2 D I7h-7u OKIFRER & D X
ST 2D, HEVEEHERELO 3-LF1y HED LS &
HWIRIBIC R > Tn 222 BHIL .

2.4 Lgi&E3EDS
# 2. 2 K L EXEAEY S X UEROH Y %Rt 1R

A ZERX 4BRET, ZTEEFAR Is1a50-+ DiE (4) X I312
Su—t ORI % (B) 28ES KK, Is1adL-+ DfF (A) xFs125L

SEX 4-Tu va-—2 D I7h-Fu » LI - FEok - B

B 2.3 yay-Lo Bk 5 HN
Flow pattern observation by the method
of schrieren apparatus.

~t D% (C) #EFES I, Tsradiu-+ ORI ¥ (B) X Js12dL
~+ D% (C) ##HFHO I k5 LT, WAIAREORE (D)
O YER & FZ IR R b © & LT #idk 7 1y g
zo
D L MATERFIFE R LS » TRERE MA B TREE T
w, %35 No. I0oWC 2 A D& LR kb T, FER KD
WTOBEDH R TR RS L USRIV K& S 2 FHIL 7.
COX3ICUTEHEROAYE X » CHRNR I X B EIERIE $
FERC R AN O A SR IO TOHBIER D, 2F
DESICLTHET 5 L L RTE S, waméﬁﬁ%: £, EEHREE X T
EbeiF
i= A+ BrCr D+ AXB+ AXCHBXC—nT oo (2. 4)
Lhbo R (24 CTEEARSIE , FREE LORKCR LA
NHDRDWTEHO E B E, CORFHELK °bT50ﬂ@ﬂ
ER0 B 7B I A EEOH S b 1 2B B CH 5o T 3B
DEFYTH 5,
HESEE 210D T 95 96 D 2 TEBB SR o 151

;/ F008) - (L4 L) v, e @.5)

-
ORI ->THRD D, cok, 7 BEWEMEHR X (C.6)icko
TEHFE N, r:t?fﬂ@%wﬂiuﬁli& Fgl(0.05) R L 8
53 3 BB 5 9o F{H, REBENETH D,

%%%{
WEER D B {1 E O FI

R T2 =TI

3. RER® LUHRE

3.1 =l

F T Ik BENRROBARICHEET S L Bbh 2 8O
EL, TNEThOERREOEE, ENEXOBARCEETSH
PRIETEDCTR-ZFERTH . RELLEROMAARICD
WTliE, £2 21KFRT. COERICK > CEEHRNRXENER DR
A~NDOBARBELTRD LS R C eRbh ok,

(1) EHAMOHZY

K3 LiIcRINTWE LS, ya-r-2 DEBRCHIEINEH
BRROFAHFCHT2 3 DTH D,

ERcEsnT, BEETRINTwE (A) Ok 35 KBHAODIEL
I, LadTAD XD »A)ELL ARESR»HE W2 56 B
No. 1) &, #FEETRENTwE (B) X5 cWAODI L XK
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DN FIT7OED

U

3.1 K& &6 o HAS

Load setting pattern in bottom of the model.

M35 k&% il
Upper shelf setting.

3.4 J512 Fu-t+ BEARIC
Price plate used for guide plate.

ANOHE LY E A bAX S, FRIOSRHIEHO—H2ID R
e (25 No. 2) o EREZKOBRARR, BhBOHRSE L,
(AYD k5 Kl O CRA D% 5% X 5 ARiimmoBzs
HE, OB ERANCH SN I L, A HRCIMFIzLT
W SO il RSN LB T LIS B NAB Y,
BT 2 R EWFIIETS B,

(2) @ROFBIEE

3 2IWRENTVB L5 C, vs-r-2 DERICE < DR
S IR 5 No. 1 o B OAE T, RO WORLEY ik
272w HR OFBIEE LY LA S (925 No. 3) o®R%e
FoBALIE, HEROFEIEEY DU R v No. 1 & i3ER
FRIFIC TR = o

CDEEDHR OWLRO 1, ERAN EHoEE kb
Froemilf A oTwd, COHR2HMILEED Lt AT
Lk Som @ LTI TR » 2B TR, J25k No. 1 Xb
XLIBHLTwE, T edb, T LicHR o8l
TR D C & ETRAR LI e FF ) LR A m S B R
25CETHY, T OFEPELAF _LE I LR TEWEEIC
i, BRBYEAND L E L TERICH A NH SRR SRL b, *
DHEKY & L TRA LN TE % ORI RE - ZEBNEXE Wikt

U7z 255 CIEH O S fidh o LS E SR 0 B X h WicEl
T5E51C, WMREBIHE 2 CEAEE L,

524

3.2 WS (ORI IR
Overflow stopper. fARE
Air jet lattice setting angle.

3.3 17 A-Fu il

(3) 17h-7o OUKHIMHE

R3.3KRTLoIK, 17h-7u QRO A-F17 & 3-1FL
7 DM LA 64 5 ZHE 17h-50 HTH 5,

He (B) ik A~F17 & o-wF17 25 &  ICHE T & TFfricm
HEhz ko, A% & EACEEES ¢4, —F(A) R,
AR A-F KIBBICH LT va—r-2 DRICFICHET T a~LFI7 K
HO R 4k $hoiEE, (B) (825 No. 4) o8 (A)
(928 No. 1) LT, BREKOBARZLLHDT 5.

I7h-5u OWHAEE, *OWHND, kB XUTEEANLRED
T EE L, BNEZOBAREPIRA R L5 CIET DL
WRHY, FRCOHMOIE h-7o FRICEWTH, #-FI7 & 2
~LFI7 QRGHIFEEEADDT, CORESEIBPBICEEDD
X537 A-FI7 BX O o-wr17 OBKEFBET 2DERDH D,

(4) F542 Fu-F BRARIC

B3 ARART LRSI, AREEHCELTRY AT bR TS
F512 -t B RATRE E 512 Ju-b K, HERFE R %
HEXS5 LD DT 2 CORDIC F512 Tu-b i, 17h~7
v O—A, COMITERTHT S & 2O HRRNRNRME %3
2HDTH 5,

Lo X5, 7312 Ju-b EHRIBUC L 285 (826 No. 5) @
NELZBRARE, 257K 512 Fu-F BEE LT 3HE No. 1
IORDL LT3, ,

COXSBBD I a i~ FROIMT I CLiILEoT, h-F1
7 BEANK, a-LrI7 & Is12 Fu-+ & 2R BT & ik
TF2Xohb, 17h-7o OHNWASHTIEAE RS, D
FE, THRPICEC 2T ORERRDT D 20, PabnTlhh
FN D HEE BN ERELRARD SR IR R S 8816
b

(5) LkZEx%FIEAL

3.5 BnT, BTRINTYVE LAl (A) T, %
RIRATH K EN S g~ 1y OTEERBCIFR I L <
Wi, —F, kkAh%5EADE (B) ETHR, CoOfRMrL:
ZYTFh w3,

R LTRNFOEANERBEAROXERZRIR © b 1L T,
(AMNTERBEO THRERM~OEELS I IMEL 2 LRI 5 TH
%o (925 No. 6)

(6) o-nFzy oEEARN

IPN-Fv D =L FI7 WH N E & O3 o~ Foy ik X b ok

=3
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HEND o~ F1y OREREZ, 70 %3Nx 8 25Em No. 7) 0F
WESEARR, BET B i v No. 1 cl<th T
KL Cw3 s, CoERMEMAD o117y ORRCRERNZ
FEABICHEEAELZB DL TW RV, L L, MEDRAIZELE
BT L, Wil LBRNEREMMRAL C L iICh 20 THREDRE
KHEELATRLER bR V.

(7) No. 2 ¢ No. 5 offliase

No. 7 £ TOHERI L, WbAKBARORED L2 [EHATKD
BB ) (€5 No. 2) & TF512 Fu-h FRAK &35 (5 No.
5) :DMFEHAEE AT No. 8 OFHRIZ, FOENLEEA
FEEE No. 2 3LU No. 5 0 F N FNOBMBEC T SHX
DAL, WHOHPEOTNE EClARWARIRITKE v,

(8) Jeganiikng

COERHE, chEToERENRD, Bl X CEHCH
NT 2T RTOAREZILY B o EEPRIE I 31 2 BT
COWRAET F592 o~k TR E LAEE (925 No. 9) &, %
5 CThwiS (HE No. 10) oo RN BARL, 115

MCH o Tza

I3
\}

COTEIAND D Z B, J5ra Ju-F ARANBILT ST
LI D BAARBARDOABIA T 52, MARKE T2
DX RBEERFESE bW AW E R R, A-Tuva-T-2 D
aEBEER GUEYY 380 0) i, AR Ridcr LT
ERVWCETEDLTWS,

3.2 =B

FEH T ORARICEAY 52 s BRERERCT, WHokricshk

BARNEXBRARZORDICHGT 5 BRI

(1) FFHCHROWBRIERE FRYT 5. (BN
FEY OSSR 9L T ),

(2) Js512 -+ T RARCT E,
DZORKRERLDTD 7z,

FFYOET IO, BHFOBFIFROI Y HiL+7 ¥,
BLU va-r-2 KHEFIENI2MGROBE L OpRD LT 5 3
DTH D,

PRI, F312 Ju-F ORFFRCHER LT, 3.6 KRS
hTws X5, I312Ju-t O (W) (FER 4), Is51z2 -+
Ao ETE (G) (ERB), Js1zxiu-t ofE (0) (EHCOC)
B XU o-uF1y DR 0) (BEED) k- T, BENEXEARD

YOMEREIRs L0, F2.20 3&3%(%%‘@&1*1@1%32%%%&
2 Fe

TR, EREARARICEET 5532 BHOFSHRAT
e X 5 AR e & 2 7o

R (A)XFER (B)-31 (%)

At X b

T (B) e 21 (%)
WH D) e 13 (%)
ZE(C) e 10 (%)

5|

Price™plate setting pattern

LB ATy va-h-2 D I7h~Fy « LG - {5k - EEE

3.6 Js1z Ju-b D

BENEZEARENRE D DA A b AOHEIG- ST
(4g), (By), (Co»), (D2
Lo ket BHR (Do) TEEDR L kit Dy @70 %), 22
-2 D LR OSRAEED, it GIRETCE R iR
A D70, EHEOMAZERMEKAD Dy &% 3D CTHEHALOE

Boflageld
(42), (By, (€, (Dy)

ERD, HERNEXRBARLE

u=:60‘1i3.1 (m?/h)
LA B, BREALE L R - 232 No. 26 o 3FH{#E i, 62.1(nd/h)
EHEERMIHICEE > T 5, CORBMAREILDWTHERSE
LCAIE2ER U 2 55, 2 0 gy 60.8(m?/h) &4 b, P28 No.
5 % FHE% BEFAIELY B bRk,

DFEFREGERD D &% kT 3 L HANEBEK © AR 7920
BIRPLTHY, CHPEREIRALCLS z’p HER D BT O KRS
KR HRR~OGRROWA AP - T D, BRERFERELE R
RT3 e RTRELE R o T, huﬁéiﬂ'ﬁ;ﬁ:@,f!?ﬂf’ B, vo-r—x iR
fERom ik E (HFE5TS

3.3 =7 AH-FDNEE

2. 3 IR AR T val-Ly BEL L o T, 17h-Fu D
g, FAAEOHED 3 WIEHASHO W OFRIEL BEEGE L
Mk L A2SEOW X 2 HEBOm B L 23D TH S,

3. 7% 17h-5v DRHOABEC, PUORIILA o~ F1F T,
HRIOFIE 5-FI7 TH 5. o 2ARDHNZEHD X b #9200
mm DrCAPLEFLELDTVS, ya-r-2 ORNIEE: L
W X R 2 HRO—HIZ AR O_ LR - THh, AWORIT» b
HEAI5 LI KANOEICH > THFLTWw 3, 3.8 LU
3.9 ya-r-2 DHERARMNET, ®3.81 Is1a2iu—-t &k
Bt & ORI &% 30 mm 1 LAEHET, 17h-Fo OFNIZHEL
72 7512 Fu-t DFEHICIH > TH A D X H 1KY, TR BA
Tnb, R3. 91 F512 -t RHERD X 5 K e A pisic B
W, bRoMFESR 0mm K LABAT, 3512 Ju-t DEEYE
EALEZH TN T3, COMBEOFRELLALIAR XS T,
3512 Fu-t & AR E OMIT &2 RT A BE L, ATREE

Do

9,74-

3.7 Dal—-bu EEI 3.8 zal-Lu EE“:Z

(W I 3EE)
Schrieren photograph 1
(around air jet outlet),

(g fAHE, J
51270—h T &
=30 mm)
Schrieren photograph 2 (around
center shelf, price plate gaps are
30 mm).
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OB B, J512 Ju-+

HTT 5 X D RSN GROEE A D, SRSy IR
LT a PRl s, K3 10 @A RnRHTe, Ehh» b
TFTLTL2HEDEL L BRAORBARAFEN G, —BITTHE
BACHEHPICHHLTWw S, 3. LEiD (2) Tlk~7c»woithihii
B SIN2@RENIET2EHATY LTEY, CODICENE
KHOBARD D LT 2,

3.4 T H-FUrERREEST

ITh-Fu D H-F17 & 3-L 17 OFRBES A FR 3. 11 iR
To WHIRGHETE A-F17 & 3-LFI7 S &) L
B iR D8, 512 Iu~F FARABEMCHERE L2 EED Az—u
(A, WA LEEL I LeR s T IOoDHLIZEHL, —
DD N2-u 2B D, WwolE 5 I512 Fu-F R AR b1
ALT a=-LF1y OXmoFc AR &, ChUck 39FHERNE
i, ELPHIC Isrz Su-+ OEFEZMBL AL d~fry B0 %
OEOEIT X103 —IilH LT 2 BEF2R RO 5, ¥ ARmAHE
Y OMEE 7512 Ju—t e BRI R L 2 BACE, A0
BRI S ieH b, MTFER S 5 U SaciE, AARpB L b A lic
B L CThh LOoGREREEC X CREEI N T 5, COfH
X3 8FLURS3. 9D yaY-Lo BETHHEREINL TS &
BYTHD,

3. 1l ik, KHEs1u & DEBITHR~ ML Ty
BERIAR LD, CTHIREROHEEASIHRE L b $#925deg
K, HAFECksTMEEIN 20 L, FHKHDH, LOHKD
fLe, I7h-Fu P~OBHELOBRAL L2 DL Ebh b,

Bloksic, 20THsTERENLBIOER~DEAKL 3
AL, Tk BRSEN 1-To va-r-2 Tk, £BAD 70
~80 96 LIFHICKEL 92+ FHDTWEDT, TOHWNERD
BARFER S EDC L, v=—T-2 OHIMEBEOFH Lic Kk & <
#HE5T 5,

SRIDOFERI LEFOFOEAT L LA ERTER, TADE,

526

3. 10 wa¥Y-v BHE 4 (BEAOfHR)
Schrieren photograph 4 (around air
I % =0 mm) inlet).

Schrieren photograph 3 (around

center shelf, price plate gaps

being zero).

EES A Vb 0EE(en)
20 16 12 8 4 O

EH T4 > n S oiEHem)
20 16 12 8 4 Q

iy (B

3. 11 17 h-5u KEHEED

Air velocity distribution patterns in air curtain.

&

B AR ORI AL R A TN TrARv & SEEREO IR T Icok
Rho 512 Fu-F & 2O LRRHOMICHFEERD 2 L C
Lo TERLBEOBARIBES L, 2 LCEINEHREREC
HETAD T ERTE, TOFBILCL - TELOESRATORH T A
HWETED okl LT, SHMREOETEZERCH LT 18- F
LT EMNTE D,

4 T O

2K A7 AR EDTEEICS o TR DR X 5 i, FREHD
BTN, BMERS L) OFD LFFHoMAA YKL - T, SB
H A-To va-T-2 BEBILCEBO YD, HivREAERDE
WD, EOESO, REREOHET S b 0k EEEOTRR
THhINTRETZ L8N, 17a-70 3 ETET TOHEEETH
Foekihbs,

AREPEAD T, HLENGRL OB LR b DIC2nT
OWRTH o 7y, GHROERIC Liil-o kiiE L, HIHATS%
MBI LT, 17870 OEFIFHIC X 2 @ - SuiERom.L,
H 5\ FHEIERH OERO 2D KR ED T FETH b,

T & X B

(1) 2B, /by, & ZIEEBPER, 40, 350 (1 47)
(2) MO sEREmE b, A%
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h
-7 SR ER

- i

2.4 PWEEAIEM
Piping position.

oI - a“&”(HiJrEE Bk ERBETHY, ThbzHRCTHOME
125, va-r-21 _}?Jér}’b FW et 7o

(1) lifsEsED

Mo Fowz B (E 2. 3) AL, va—r-2EEEEER 2vay
F TR % %0

(2) KEHEE 2:%-2

BT AA- WEICRBD 5 2”82 W o ek, BEALETHR
BT, WEWMRIHIWHCT2L2 (K2 4), HAREDS

Eik, HHBOLEADYIRBZMECTE ZRHETE - (R 2. 4),
TWOEET, FHA - ENEEO BHRBIRETE b,

(3) HecnE

FLotwf X b, Fuoo SO AFEREA T HEGTE, T
FLe T a2 fih o T d,

(4) RerEBoRHL

(a) EMIIYRFEET0oFERS L, @
Fu BT 50T, fREF - ABRPMHETH 5,

(b) FEHHZ, 7l hA- ADWMTRICED b T, R
fil ’%‘lffb Yo-r-2 KT Y, WEBEOEMRLD & b2
(c) FE.R.P 0OBET, SHE- FLo T - A% EOHERY,

JERIC B & R o 7o

- &HEH -

3. BIERA—F v va—s—ZABBEOBN

BEDOEMEIIATHICDZ D, va-7-2 b FDO EDDFEMIC
WLz dDBBETH 5,

MO NENR S 0% BTG, HRY - AES - 5 - BA
< INCCRA - - ST - Bl - IR - B - T - TSEREL -
A, - YR E2BD D,

B oy-2 DFRINE, cnbIFRASIGEICGEL 2K, & & UIRGE
WEEE L 00 BFD L1y b CHEIETIRER X 5 KB~ OB
» bR E Nk

ya—r-2 At (RS % iR oifshkl, 2440 mm 3 L T
1,830 mm » 2 BHAH 5 (F3. 1o

3.1 BEH

BFI WD K 2—s BT 20, SRRAT TH 2 0BEET,
ACU-HG ([ 3. 2), ACU-THG + AC-HG - AC-THG - ACM-H
G o5 (K 3. 3) RF2H 5,

(1) ACU-HG ¥, &1 E#iGs b RRE ki3 Liki s
REFHLCH BT, FshE IS LTHIEGCARHENE, ¥
o, BCRBYEDOTREINT N D,
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54 —{ 1,830 |54 54— 2,440 54
1,938 2,548

31 r-aF&EX

Outline dimensions of case.

3.2 ACU H #iilr -2
Type ACU medium temperature case.

ACU—HG ALU-THG AC—HG AC—THG - ACM ~HG

2 AN I | =
E E o o [=3 ] o{ \ —g
2 o] i) el o 0
Z0 4 B [ o R 8
- = |~ =T = i

§ J § ] 8 J & E\\\i .

1,08 ‘-—1 080— 1,080~ 1,080—

3.3 ACW%@%%W@
Outline of type AC product.

(2) AC-HG B@, HE®RH LoD, BEliirsz T
He, RN -2 TH B,

(3) ACU-THG, AC-THG Bi%, BIAUEHC A% 1 BREHT
TH DT, BHMHEEKE Ao TS,

(4) ACM B, [EFIOBEELMNIC L179r Ehd L2 ER
L, y—2 8 LICIENAFREE2 & 5 Hims % 1,350mm ic LTH
5o

(5) HHH ACU, ACTH & ZEITA () AEE AD B & i1,
RIS & 665 mm, £ 1,750 mm, BifT 1,080 mm KHE—X W TH
Y, LI79h LOEEN R EN TN D,

(6) HERM -2, RERRETES L, REZEHIEBLT
L% 50T, BEOHE, INEREORATHEDOTRERIN T
5o

3.2 hRATH

FEPY - NP - A - BEERS - A - ST - SRS, JERC

Z L ORBICEbIL T3,

KC-HG ([ 3. 4), KCS-HG o 2fEinid 3,

(1) KC-HG B, HiH&% Tyl mEidoFmnmy
R o, BARGTE, ToT% EFCl~2RoMFIe L, B
BASOLEE, ChETUUHRRETHTC LR TE S, BERE
EY, BARRCHET 2 X5 KGHBoNE 2174 - ko

(2) KCS-HGWH, R3. 508 KCHBENBTERE -
AL T, BHctBbed b, HHEEROTIC 2tvh ZER L
Twnd, CHNEFEMHD 2wy & AEECT 50
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3.3 FERZEW

207282 DHIWAFIFE L WS HEhb, ZEE 7-225, &4
B I HEESEMT 5,

AD-HG 7% (HE 3. 6), ADV-HG %(® 3. 7), ADH-HG (X
3. 8) O3TWEORINSED 2,

® 3.4 KC H ¥y

Type KC medium temperature case.

|  KC—HG  KCS—HG
T5 | 1
JM——J M
o [ee]
}._1 00| 080

M 3.5 KC® fimsnkH

Outline of type KC medium temperature.

(1) £ErRE3. 90, ADHIE 1,500 mm, AD % 1,750
mm, ADVJE2000mm ¢ ERMICHIY 252 THY, FiEE,
ADH 7%, AD %665 mm Cg—x i, ADVIEIL, 550mm &\
> % 5 OFFIRIREEGD TR b,

(2) Z2%2d H3.90C& 28 3H - 4 e IARSLED
T, EE L7 KB bR b Ee BT RN TES, ADTE - ADV R
B, EHEHAXEREFRL TS,

(3) PERFRCIGEE N T FUAvs TN AHHA - fEAD -
07 22 DHFIF & vw S H» bERBE~BIT L2255 O T,
CNLHERET EETHRFETE 2 X 5 ICHHRRORE 2 TTh o Tn 2,

3.4 piRRENLEE

A DOFEEDOE T E wH EET, BMm%E h-bKDOEEE

¥ ya-r-2 KREDRAL o-L1or-2 &, 4 WDHII LT B N

IO BT 3, ADR-HG - ADVR-HG % (F 3. 10)®
2TREORINE D B,

(1) HK[EHEHE L CEE»owHL, BAXBE TS 2,

(2) h-tO2aRE, HFERHCI> TEHIEFFHETE L IS5 Cn
o TEY, 640F O Fp22 BEHTTH 5,

3.5 ERSLCERREEERR

WHEBE, vwhbwWwd p15uf L LTELERETwD 57-2 T
5%, FEALE L RC-HG - RCW-HG o 28, EREA: LT
RC-LG : RCW-LG o 2FRHDZETI2D 3,

Wi~ 3. 11, 3. 120 kb, R - SR b FE—
NB~ETH— TN T B,

3.6 ADBHRYT -2

Type AD medium temperature case.

ADV —HG

ADH —HG AD—HG =T

— |

o — .

2| 2 —J 1 g

=) ! — il 2 e 8

Zl o |+ (% — il o
72 P -y 'k T
E% |7 ta | g

S ]

1x; [y L 1<

1, o 1 080—  F—1,080—

3.9 ADJE B
Outline of type AD product.

B A-Fo a2 - FH - N

X 3.7 ADVEHH#ET ~
Type ADV medium temperature case.

X 3.8 ADHE H i 57— 2
Type ADH medium temperature case.

I ; ADR—HG ADVR —HG

B
=719
@ () g
% R <
I 7 |
=41 =
k1,080 —1, 080
ADR & &N IEH
type ADR product.
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RC —HG RCW —HG
. B ,
# 2| e r T 3. 11 RC® MEMNEX
7":3 - ié![ T‘f}%?ﬁ ﬂ},\% Outline of type RC
Hoe | Y L,_ﬂ_u v La——-i—_ljl product.
1,200 1,500
KC —LG
RC—~LG RCW —LG N T
R
— & o &
Jl—J: R
) = 27
xa_hy;;wtﬂ__g_:.;; I iR al
1,200 1,500 1,080
3.12 RCIBIER r-2 3. 13 KCip (5 r-2

Outline of type RC low
temperature case product.

Outline of type KC low
temperature case product.

ADV-LG

3.15 ADV
B &R -2
5B

Outline of type
ADV low tem-
perature_case.

3. 14 KO &l r—2

Type KC low temperature case.

(1) RCIZRXIFT 1,200 mm, RCW I8t 1,500 mm, 3l 810
mm CTH—EN T35,

(2) REHETE, wl u-A OfE, wHERE & AR B
SRR L D, UOAMAUSLR O (I B R L AR R B o 7o

(3) Fooatt-20FEEZ 7»7 L, Fooxt BEOEHEREHD,
WA D BB E 7 o T, FLrofs SO EKE IR # L <
L7z

(4) RCW B pdetlilZ 2 L, HEED 2 82 b 1 A2
Hic L, BiFY 2R-2 #JA < Lo

3.6 {ERBA¥ER

Pge LT RKC-LGE (F3. 13, 3.14) x5 b, WETER
i KC-HG & % - 2 L Fl—TH 33, FiciEEAE LCo#E
PWrEFHC TIEF LTH 2,

3.7 KRRBZEY

Y- -2 DEBE~DBITIL
ADV-LG (& 3. 15) #BF L 7.

(1) 1Ph-Fo X 3JE& L, TN FNEE - BEzHEcL, HA
KIED g EEEE o, RERELLTw %,

(2) KHROADZETHOKRGHFEEARY, BHBERLAZ0T,

WD t—2, a-y0-35 ~OFEM &5, BRFERO KO W%
SIS L 720

3.8 #ofh

JER Lr7o b ERBIREIESG r~2, 2~ T-2, Totr-2 %, &
FRFNE LD 25 £ 7,

EHRBACODWTHFEILT S b,

4 AEWA—7> va—r—=x

s b B E LT, L1179t OETIICHIGTE 2 NETE AT va—
-2 DFFEE I & FRICHIR LT3, T oic, Hills o
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4.1 hERBZER

kb icses AD-HCE BERFEL, HFfEErR, Xbic
LA EMEL, WBOEHRI T k4 3 %», ADV-12HCS . AD
V-18HCS o 2 B » R L& (4. 1, 4.2),

(1) Pk ik fESEM: 27°C, RHS0%TH - e, B
EOGMEEIAT B 20— HD so-AFa175 & Fl—o 36°C, RHE0
SO RAEFEDO T CHACHL bNE LD E Lk,

(2) BHBEES 3-LrI7 &, ﬂ»i@»{k ED fi-F17 D 2fF
D I7h-7u REAT ek (R4 3), DxaFfchiE:
NoME b, SFEFT LI OVEEC LA, &k, TO I178-5u OFF
I, BH ST W N # B KB EZ TR > TEORE
ZHERD o

(3) WB~TEER4. 30EBY T, SRR LEEZEL,
e 1BRMMU . ¥/, WTEESERMYLY 0OWELEL L.
W, N5mm tHEW T35, Ak, HhAHOMREE, E, 1,000
cc fwo ZBGACTE L L3 ICLTH 5.

(4) LEBARBIERLED T2,

(5) ki, #FEE bicko THEHIEELTRE DT, NEHR
BHLh ok

4.1 ADV-12HCS %
Type ADV-12 HCS.

4.2 ADV-18HCS ¢
Type ADV-18 HCS.
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p-tal

P Y A S A

(a) ADV-12HCS

= 2 &Ik 81,208 BT 915X E X 1,850 mm
23—k BEFIEIRY  1.5m?
7l i d

4.3 ADV ® WK BRBE 5+3°C

= WAR 2 Ao MR AR T Yy EIERN R
Outline of type ADV I mx&ﬂ:i:éﬁﬁ,é&} J 3 vEIEEER B
self contained system. i) BES(M)F)AF Ly IVS IRy~

#o# gwitd Q0W 247)
oW iR =m0V

A7 7 v - LT B 100V 50/60 He

A I RAT 4 vFa - THGLHEX

wiil #aRavFvyvs =y b 075kW

BRFME  EREBHER (FT ¥4 oK)
R =~ Fe—~2EH

e BONREEMERE, MM v F, FIREAA

T Frvsy, §oz, 994 FhoN—

(b) ADV-18HCS

HIBSrE 4 1,808X BT 915X ¥ % 1,850 mam
BAIm®  2.4m?

# fig  REBE 30°C (R 6020) HIHEM 0.3m/s BUIF ofe  BEREE 30°C (HE 6072¢) HEHEE 0.3m;s LIF

fEREE 53°C
o EEHERERA T I IR B
O EEREEAERR A T 1 R S
B BIESE)RF Ly RIS IR T~
oW Fitf] (WOW 24T)
HOW wEE =8 200V
g7 7 v o« BIRET BUA 100V 50760 Hz
wHH  reRT 4 vF .~ THREHER
Al E#AaXorFvirvraze b LKW
BHE SR BERm (3747 A4K)
BATR L =~ e~
BEEE  ARnBERAmS, HTA 4« -, FUHEA4 <
TES Fry, doz, 4 FHs-

4.4 ADV B R R M B — B

List of specifications for type ADV self contained system.

1,80C 940
=
T
[ (i)
g -~ 0a
09 0
a8 $ i
gl los %5
140 140
60 +

FyEhoy b o OH S EARER 2 7 oA
B FERELEEEGA S A
EX YA AONEEEE 1,500 W 200V =48 50/60 Hz
BEL R, BfovF oy, BFo—F
HHHK B
¥ fE RipgiRle —20°Cx2°C (W 30°C KT HEQMME T T)
{BEE 60 % MBEE# 0.3mls BUF
W B SWHEB 5861
HEWNEH 3041
N B ShE N T A

Moo itk mdTX
15 JEin FA b A=, TOT-IE, U2 B, BRI
B £y 230 kg

E 4.5 KC-18LCS B H-EEY
Specification of type KC-18 LCS.

(6) EHEROREIE, HREES LT IWM BT LOMNA

AVE BHDDT, BREHRORSEVRIT .

(7) BE4 4 iims ez R~

4.2 ESARAERS LUER

& s 7122 ~-5 DR & LT, ili@E RC-181.CS « 3B KC
~-18LCS #BHZE L %o

FH Ao mamr—2 - RH - N

W)l
et
=5
[togi2)
&
00 i}
i 98
8y 2
[ T st ]
[
ol
i

2

Fr iy b s B OEELEREEGA D Ly BiEEAaE
A SR LEREGRA D 3BTRS
N5 m b= ~AAl (Y v i)
2=y b sreldsi 1,500 W 200V ZHE 50/60 Hz
MKW, L7y, Wl ~F
WHIAR ERE e
O JEANIRIE  ~20°C2°C  (#EW 30°C K< HXOEM 2% §)
M 602 MIHEL#E 0.3m/s BT
MO OB WA 586l
HRHNEFL 3041
DEH BNRESmR R

o 40 WH20W  Gwiti]  #idTX
£ Tt FA L AN— B, FOFIE, LUIEI2 B, FER R A
ORI # 230 kg

B 4.6 KC-18LCS i fLE:[H
Specification of type KC-18 LCS,

(1) RC, KCIB & % kI % -7 CAI LT, SHMoZ(L
XY, WEHE - B 2HE A ERE LTS,

(2) $2BAD 270 WMET B LTAF LK VELE 1700
Z 1D 270 T o T 3,

(3) ABTHELOTFH b, RS 80mm & L, Ciug#d
PITE #-Ju7~2 & L CHBMAIRH LT v,
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(4) 200V DEFCTSCHAVEIT 50T, MIEHIE . & A6 o AV -
¥, KCEOmIFE 100V ERTH 2

(5) Bkt Trrni- BT E S 23-2 ¥ D D

(6) KCHBIE, hmoos DTRBHTAKLTWEZOT, HAL
Wo EHFEN TS

(7) #L21LEE, 4.5 4. 608D THD,

5. © ¢ v

t-Jous—r-2 W uy-Z i1k, K5 1ok cdbBRsioied
L) SO EHRFE M T, Yo ELT FY

1o Pk, BN 707 2D, T3 9-£2 ﬁf@ﬁjﬂtﬁ’ﬁfi 720 B 5. 1 B 4~TJ0 B &R

70, VPLEGC Y, BERX D METEARUTIC STHA HILD M E L Separately installed type open product constitution.

oo FF2X5A2B2HEL, woZdZE 4A—Toua—-2 D (14—
H8I1T, 2-R 2ot B X NGOG O R 1) - I F Ted TRV,
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Ultraviolet Degradation of Thermal Control

Manufacturing Development Laboratory

Central Research Laboratory

Coatings for Spacecraft

Ichiro Takahashi » Minekazu Kodama

Yoshihiro Ogata + Kiyoshi Kanayama « Ritsuko Tamaki

Takao Ueda

Kamakura Works

In order to operate spacecraft in the space normally for a long period of time, thermal control is an extremely important problem.

The most general method of a thermal control system is the use of thermal control coatings. In the application of the coatings referred

to, space environment, degradation by ultraviolet radiation in particular, must be taken into consideration. This report gives brief discus-

sion of questions arising in the estimation of ultraviolet degradation of the thermal control coatings. It also reports a result of a study

made on the effect of the constituent elements of paint and coating conditions given to the degradation through the experiment

regarding the most general thermal control coatings in a type of dispersing inorganic white pigment in organic binder.

L & P

fax

THERIL W T, /\J_miwfiﬂﬂf e TIEF el & &
Aiewic, BElER EbOTEER ﬁﬁwﬂf »Y, HRAWEOERSG
b, koA -‘J:Flﬂ VI bHTF, A-FoI7 ORI 72
2 TE BICH L TEEAR HIROEAEREN T 5,

BEHADOFR & LTlE, —iklc, HE L FEHEME oBWFEE,
3 X U TR 0 KRR -C o Btis & o BHENIC & D BTEE O R iR
B 5ET3EHME, TEWEIEARE LT y—our—), £-tA
43 B EORMBEROMEIC LY, X LICEEOHEETTA 5 EH
e lwkBlEND, B, EHEOFEWA -8 LA S FHE
B > TRWTFRLOESICY, Bz ED 3 -5 28
HEL, HEAMcEERRRERT L LA D,

BEIECHERAENS 1-50ud B, BRI N5 KBILTEER o,
SRR e DI L di -0, Bl EREUE - 55 R ED b
BR X B, FHEMTOBRICKT 2k ER L 25,
HOREFPEEZMETH L. 1-Fd KHLELTSE lé: L
T, EEZ - ENE BT BT FELA@AR RS 5,
—fEoMiERE T AHEOHE, ENMRFC L 3 EHOREDS
16, THICHE S BHIEROWRDETIA RS K &Fﬁ%‘é?éb, B
EFTRESHEOM LT 28, B X UE ETOERERD b
hTwns,

Wbk TR 44 4ELICE, SO R RGIE R o e
SWCHIE - B T - T & &2, T TRAEEBEDENBIC
LB HIEEBR TN Tl LFREEo BB iiconT
VE, % OREEASY REICEENC RIETAIRE B R - BRI

E5 ¢ T 3EIREETADATAEVE S KEDN S, ;7‘:,
¢ OIED BBCRBEEEODL T R R BB O RERRHEIC
WEEBYRETCEFIELLND, AEBRECD LS AR %s
ZEREEDLEMTITA 2D TH B,

R PEETEIAEET RF A SBAEET R BREIVEDT

2. HEORMR

s onTi, fTESESRB LU ECE
CHETRRS TR Tws, T EFE
Brld, AEIEE WD BT 2 5 Bl COEEN L
MAAELNE STEETHY, 2 1K, AFTIORETER
XA EEBHO N DrEFETV, b, ThbDRETH
bR (TR Eh) oHkoEEGnIT DT, 2.1
i NTHEFRE OSO T, TT® v bh kit #av (Ti0) /1%
1, %o Skyspar A423 %, [ 2. 2 i< Pegasus T LILEE
{EEESY (Zn0) /93y % S-13 3 X UF Lunar Orbiter TiICHwnb i
7 B1056 (S-13th ) %, %7K 2.3« Lunar [, MicHivb
N 71 B ohY MBEOELES2Yau R SHI8G &, AR
Lis WFERD 1,000 BEaigo ABRREC X b, XBHERRE
o, DEHE dog 301D LICET 2T AP b br 285, A423
S-13 KD W do DERK EVWFET TR, HiToOBEEER
GRLELCHEA S T &2, MEHEIC Aok, TRICHLT, B
LTRSS T4 B ) BOBEEEEICDWT %  OF LERR L &
nia, O0SO I kv b Z-52, Pegasus TWiC Aiv bivie
7-93 13 L F R 3,000 B, 1,200 R D KBRS B Cxf L TRAE
WEEHRERL b, ¥hDTEEALE TS 5 bk
oS ARTERRCH LT, —~H TRl E COBBRFEHRET
CHTLERD, ERAHBNALTHLIILIL, BELTRD
nTwi, Lil, BEFHESEORTEICE, AEARHOI
s (LSEER I AT A P A R 2 B 50 T O EEARMEDO—2X
T‘Tmﬂiﬂfmﬁwﬁéa{tbtﬁﬁ%)ﬁi T &, KERBEE e
DEIEHEBE VEHET 2 CETH B, TDOTEE, HlbLBHD
o, i, BERAFEE 5ol KD AT ENELATILER b &
WZ kR ET 5, BT Pegasus T OFMEIESA, 210 & S-13 D
IT_ESEBekk A, SNEslbicBLCiibto 2he kK EAZEES
EDE, EECDr EOHL EERT, HlLBORFD o GBI
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Coatings tested during flight on various thermal control experiments,

"

W & e | H T # 2 2 o E |
R AT oam T " (s rd ) " = 7 i dasHour |
. Skyspar A 423 . i
0s0 T 16 / 1} TiOz/epoxy : (Andrew Brown Paint Co.) 0.22/1,000 ;
2) TiOz(rutile) /silicone | a{lue;}?ﬁ;gg)‘ﬂ\ 100
1) TiOa /silicone
2) Zn0Osilicone S-8 (II'TRD
3) ZnO/silicone
4) Spodumene,/sodium silicate
080 1 18 5) Zfrcomum slhcfﬂte/p-ofassxum silicate
&) Zircone,/ potassium silicate
7)  SnOs Asilicate
8) ZnO,potassium silicate Z-52 (IITRI) no effect/3,000
9 TiO:»epoxy Skyspar A 423 .
10) Sb20Os/potassium silicate (Andrew Brown Paint Co.)
Mariner 1V 7 1) ZnO_/potassium silicate Z 93 (IITRD)
1) TiO:(rutile) /siliconc '
> &
Pegasus T 6 2) ZnO,silicone S-13 (IITRD 0.18/1,800
Pegasus I s 1) ZnO/potassium silicate Z93 (II'TRD) no effect/1,200
5 2) ZnO /silicone S-13 (LITRD)
1) ZnO_potassium silicate Z 93 (IITRD)
Pega 6
easus I 2) ZnO /silicone $-13 (IITRD) )
Lunar 1) ZnO/silicone B 1056 (Boeing Co.) i 0.14/900 b
Orbiter [ 2) K28i0s-ZnO /silicone v $-13G (IITRD % 0.14/500
R 1) K:8i05-ZnO/silicone . $-13G (IITRD 0.09/500
o 1) K:8i03-Zn0 silicone $-13G (IITRD) |
Surveyor [ 1) Plasmo clay (Hughes Air craft company)

10 100 1,000 10,000
5 (E.S.H)

2. 1 TiOp/1if+y

HORBEIE  H 2.2 Zn0/vyqs

FNLy R ELD E 2.3 S-13G okBemisRoE(t

DL (08O I 4T 528h) 2L (M L9E8% 52 3 X UMY B2 (U B3 Fq 35 X U7 28
Change in solar absorptance of titanium Eh 5F—q) F—2)
dioxide,“epoxy coatings (OSO I flight Change in solar absorptance of zinc oxide / Change in solar absorptance of S-13G
data). silicone coatings (laboratory data and flight (laboratory data and flight data). e
data).

>
0
T

Y

0.6 i:O 1.4 .8 25
R ()
2.4 Zno/?JUjTJ '_i':“'ﬁl'@k’\yﬁ}i;ﬁ 7\’\00 b 250 o a0
Reflectance spectra of zinc oxide /silicone coatings. o

B 1) OWE L RER TR 27272 BTH D T &R0 B ICH 2.5 KRN & U ORI o w8 A

) X o ! ] Spectral distribution of the sun and ultraviolet source.
WL 7co 92, PZEHICT DME #1774 24 S-13 D HIbAswifEc
REND @2 4). B, FIRHILA KK CEGT 5 T8, ) COMBMEICIE S v 72 KBIEHITRE (ESH ; Bauivalent
AL 22 (SnOg) EFxub ICHFD LI TW B D, Solar Hour) ##[E+ 2 2 CRATHT, EAMHBMCET 3 27

FHIDEHED § 5 —o 0B AFER, REY ol 2 b R, KERDZNE TE DGR RR L BRT 2 0
NEOWRECKEURET B CLTH 2, LidaT, SBRICHAE BB, CORPbINE, k&2, —HX EbiLTnikig
5T, KEDESHEIR E LCBIc S s GE%, WE04u bl S5v7 BAREHTH Y, BETH +t/v50F LE - TRbbLATK
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B, THBHD 5,7 OENERTO 270t B RERE & IR LT,
H2. 51Rd. Ak, ZEAMSEEHAOREREELOWTH,
i o> Skyspar A 423, S-13, Z-93 & Fo&£EEN0, @ik 5207

Iy BB R RO TOWERED D,

T B BRI 28
THIRFL 2L 51 ~/#5“1-r”ﬂﬂ¥h‘®?f& o, i-*‘%%ﬂ%&

K l7s

3.1 g &
3. 1icikd, M assinabt
FNboOMEE RS 1

i Li{“ﬁ! SR &
RTEBDTH D,
(1) Jess

FFIC T, FEu5ud a»{LﬂJ ZDFEIE 2 oty K 2.5
IORT o BUEH 1o SR 2 BrE o lICIET 5 2w, #5t
BRI vz, FEu507 OHNETIA 220% 3B o
DT, s5uF BNRERETIMEE L He i e2a L

(2) H5%

PR, AR Aufed TERE LB 17 25002 BEE
FCH B, HEE Ko d-iiRE FoT B, UMD E RO T
PERIC DR Lo BIZRERBRICEAMEZIRE LT3 HAT
B 1077~10"8 torr I ft e dr o BREHZ 20X 20X 18 DpRT, B

iczﬂ'mﬁw‘ f’ﬁ: W& TR Jowo BT b, BUR &

(- FRRED b Tnd e, HbED o 23RK0 255
I, E&%%T& T o JIERE X 2,

AN NN N ,\rl
|

S
R )
iR
B3 1 S5 ibsE
Ultraviolet vacuum test facilities.
NTHEOBGHAREO SENBHL - &% BE - BB - &1 -

£3.1 Hum s iR

Specification of ultraviclet vacuum test facilities.

K 4 4 24 fi: B

UXL-2000D (¥ &4 1)
Fow s wI v SERRAT) L 24 KW BB @ 46,000 sb
A @ 6,000°K

B SEPVERRITEL < TL 200 (% v oA TRER)
SRR st | 26 PTI00 (2 vy A4 4 - 1)
TR L 220~660 my

HTV-R213 7 v )

oL p o=
R # e BIFEE £ 200~700 mup
BT 120X 20K (BT 1 18118 KHET
o - e R (03¢ cc) WX SR
s it %

TSR £ 308X
MHEERTIE (2 b 2= 2 120)

FR ) .
4d Ay :8ls (NEVA 911-000C;

FRE 1V 2 F vy VR, T AT v b

1 & T | BieE 1 1x10-0 torr (BMEHYETA (D)
5%10-8 torr (RisET A, UV HEH)

% EER v, KGR v RIS D

3.2 FESMRMHEER
AR LT SASIERE 2 BIEDIICBIET 2 01T, RO X S57%

Wik % Hviz.

WE, A EERE I EEE O BN AR 513/:\ I d1A4-1) K
WEA ONEALS L & FTRIE, THICKHIES +5’tH§i%b’)J’f€%)"ﬁl I
Bk TEL b b,

ImmDg Py cevvevnerevinemei i s 3.1

e, Pr i AEE TauE-, Da IEBMASDE - He Y
DIRHERERICH 3. Py IEEO TN 232 b #HRAE Sy iclt
WssdoTchh, PEREEETREREEE LS,

Pramh s Sy corecetirremiimranneneies e (3.2

LT AT, $RIusyT OHEEARERIIC A=A~y O HERIH
LH B0 LRI, 05 bR ERHET & B O
md- [ PdaThy, —7, HHBERHIIER: LOR

SR SR A
%mm@enrﬁaefzwAféaoLﬁ#or,“#%moL
M ERD 2 20 OKIERBE R ZRACELEI N D

f B

Ay
X (3.8) K (D), 62 WRERATHE, R & LTS,

KX %185,

f S\d)\
YIRS SR

Jay

TRFEIFT A H 0T, Sy, Da 7 EofEi N
i< haod E {“‘* v, ¥, HVEEHEE LT 0.2~04 1 OBLE
P % SR A %,

B ko X 5 BEEIC L, BB Lo S50 R & KB
S s siakE (13mW/em?) & [Fl% (LES) 3 X087 45 (TES) i
WE Lo T, AAO Feousod OMNEEIL, 22 CEETH
EE) B LRI LY #HIEL o

e Lfcﬁ%#@k%‘ﬁ%m$ as DFER, R ERAEEC WD
REFRERHELTCFASKESRD L AT CRRIBNRER, T
OB, AEEC X 30e0 S, WIS {IEEE RT3

0

R=
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CEETER . CORDBRBICD T, MR FIENCHE
THMBTD @y FPEL, MWIEFRECE FFBHICKD 7o
ROV SRR, BRI DR R 5 ERUSY i TES
T - Feo TBAMERD o filiE i, 50, 100, 200, 500, 700 ESH T
17 2 7zo MG OBUHRE, AMICK > T 25~40C @i L
2o

700 ESH fias#te, KSUPC o 2PEL,  HILEERSAHIIL
7o

3.3 o, fl®E

PO EASIASRIRICE T B o i, 3. 2 1R A YERATE
AR TR L ko HEBRD IR K - MG L 2 bHRI

Tk, FOMERES 2RT LBV TH L, BN, BB ®
Wi CIEFE L e 2RO PA~E 5 AL, SICRHE n FiHllET
Do TD g & O KB 2oL B ER® e A b, Rlickh
@y PR b b,
As
f paHdN
a‘s:-:l— l‘ Ao

H)Ld?x

z e, AM=026p Ay=25p 2 L,

BBV @ ORIEEICHE S Bt SEOMERLES AT
+E%NMNICEE £ BT EMNTE A 3 (B.5) DRIBEE 3 1 Ul
FEME R BT EREE > T A o 2o

3.4 ®H #

b —ipi A Bl EREE, ERosfh Edaul 2EEO A
A R EEREEDIDOTHE, CORROIORELALHRLR
TEY, RECEATETTRW om0 DRTRE TR S,
KERICACEREYE 3. 3FRTy, TC coFRonkic
% %, Cat-a-lac White # X ¢f DC 92-007 3 KEHOHRMATH Y,
M-1, M-3 [FBPFSERT T L 2 B cH 5.

FER RO L5 LT L. FEIK 1c 20x20x 18 @ 7z #]
v, B 2Tu-u 2 e T A o k. EROBIRE, HMH
U F51%, BB, MG, BBEEmmREs X URED *
3.3 R Lk

AEOREEE P ES 2o, M-1, M-3C0WwT fik 3 RE
OBPD @y #RDE, B3 3CHRT LS5, BEA 200 p 1
FCRMEORIME & b & TR L, ThBETE—EE AR5,

3.2 2 K%t
Spectrophotometer with integrating sphere
reflectance attachment.

®3.2 SR M REH O ML

Specification of spectrophotometer with integrating sphere.

g % e g coz kb, RAHERMABBOBEEI 2008 & Lk,
b1 % ~y2=v DK-2A 7% 0.3-
P ER  0.25~2.5p
A B AT (0.25~0.35 1)
X Zyrayy 7v7 (035~2,5u) R
/ LIse 3
ARBUE HRWX vrrav—a, Littrow B7 I X ARk s
BOH R ERTRSE (0.25~07 1) Fpit 0.2k
pbs & (0.7~2.54) _;_'é :
i = Y s v 2
a8 oM-1
) K O M3
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~F OB 2006 AJETE:18X26 01 1 ) ,
MG 1344 BR300 0 100 200 300
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B R JU £ 200 O EE (W
Mz —7 ¢ ¥ 2 1t © MgO *—~x P2 Tie L MgO ## N . N .
e zewe 3.3 BB M &k M6 % M 0 B I
P Relation between solar absorptance and thickness of coatings.
#F 3.3 B 2EE Test coatings.
| P R ) N oM
% 23 ] i i P a1 I U] 7 I 4 = e O ARG S 1] L
Tx o= oy IRAEY | €7 2 vy b | 54 v & !
Cat-a-lac White PR U sunzxy gat—a_'lac K& H
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, } SETL L B2 U KA
g1 R x v ) o SH 4094 % oW IR W LR 250
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%2 ik & v AL SH 4094 @ % =2 W IR 126
(—~i8) InERE R
i A iC X B IR ZHML
M-1 4 ét’ip 5%20 & (/ y :;LV)EHJE 4 yFurss—n K&t
it 31 = [ 1
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Automatic Sorting Conveyer System

Shigeo Masada

Head Office Osami Yoshida

Automatic sorting conveyer system has been developed with the object of rationalizing sorting work in the field of circulation of articles.

A target being made for a small or medium general purpose system, a device, in the scale of sorting one hundred kinds and having

a capacity of handling about ten thousand pieces a day, has been designed. The system consists of a position signal generating device,

a destination input device, a standard inspection device and control equipment. The control system is of MELMIC unique to Mitsu-

bishi. From the viewpoint of general purposes the method of reading out of the destination resorts to human effort. If the use is

limited to a particular purpose, automatic reading system is applicable to providing a capacity of handling 8,000 pieces per hour. It is

scheduled to develope automatic reading-out system to meet purposes in future.
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Kinetics of Curing Reaction of Epoxy Resins with Imidazole

Manufacturing Development Laboratory

Kazuo Okahashi - Osamu Hayashi « Kydichi Shibayama

To elucidate the curing reaction of epoxy resin with imidazole, investigation has been made from the standpoint of the velocity of

reaction. Bisphenol A type epoxy resin, cycloaliphatic epoxy resin and model compound phenyl glycedyl ether were used as starting

materials with 2-ethyl-4-methyl-imidazole as a catalyst which has both the secondary amine and the tertiary amine in the molecular

structure.  As a result, a rate equation has been introduced and it has been found that curing reaction takes place in two steps-the

first step is the second order reaction and the second step is the first order reaction. Especially in the second step, it has been made

known that the mechanism of the ring opening reaction is activated via complex of bimolecular in this transition state.
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Rate constant of the reaction between PGE and 2E 4 MZ

(kg : the second order rate constant, %, :the first order
rate constant).

=tk
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Molecular size distribution in the reaction of the
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Oil Flow and Temperature Distribution in Forced-Qil

Itami Works

Core-type Transformers

Teruo Ina - Koichi Hino « Hideo Shinohara

High temperatures are objectionable in transformers for several reasons. The first of these is their effect on the insulating materials,

which are subject to gradual deterioration at temperatures of about 100 deg. cent. and to rapid destruction at temperatures greatly in

excess of that figure. The temperature distribution in the winding is governed by the oil flow distribution, and the oil flow distribution

has been obtained by simultaneous arrangement of the hydrodynamical equation and the continuity equation. The calculated result has

been attested by experiments.

This article describes the results of study and development, based on the basic research, to seek for winding construction of higher

cooling efficiency by suppressing the local temperature rise.
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Oil flow and temperature distribution in winding (2).
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