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Showcase Cooling System with Brine

Masao Nishimura » Masahiko Satd « Fumio Handa
Yukihiro Hosaka

Nihon Kentetsu Co., Ltd. Teruo Kojima

The direct expansion type has been mostly used for the cooling of showcases. On the other hand the indirect expansion type

working with brine has been employed for skate links, ice making plants dairies and chemical factories. In this connection Mitsubishi

has been producing brine coolers for exclusive use arranged in one unit so as to meet the requirements in the market. The showcase

cooling with brine has an advantage of making the use of exhaust heat for defrosting. It has high reliability and utility of labor

saving.  Recently showcases of this principle have been delivered to a large super market, Nichii, Oita branch store. The article is

the introduction of there units.

L £ & 2% &

R, WO AROE R X F L S%—-B—REEHO X
EFIFUSTAE &, TICAEREARIC D W T b RO RO 1 20
Rk, BEEE LS, 2-Av-rub, FA-MIH & L b —HTNE
JEIC 72T, va—r-2 % AT 5 EMBHEML TR 5,

TR pa—tr—2 OBHIL S - 1 DTEEE SR ARH I TE Y,

HHTECRLO D DOHHHE « va-r-2 #HECTHBICH L T
w5, —HBEEEMARAR (Fs10 ) 1, 27— Moo - Kk - S
[« P2 LHE TS oWE IS AR TED, :,z%tlfc;rsv)

THCDDDOER J51v0-5 % 1w icE 2 »ERLL, &£
WO 22 TE %,

G T340 RIC X D va-lr—2 BiHl vazs FPRL, KF 2-4
D () ZF1 KOE TR L 72 DT NEFNT B,

2. 754 0Ry g~ 5HOERE

2.1 & E

(1) ERfo $o0at

SO 2 FEIE & Uil S50 2 FIRT 5 Foozt i3,
FRRICHESEICTT S C ST B,

(2) “fFEEOSEERE:

HAD J5109-5 oREREREE T, S 53 BIBDE
TLECHERE CHAL T, FdHEoRWRECAEEOE
EATEEICR b, EESEkOBEREE A%,

(3) MHEEN R T b LR TES

Ti— DR, EEED - Th Io10 KFEEHINLRESIT, va-r
~2« GREOIRE LAR S 2 NTE D, a0 PHRETE LY

i T OBRARAEICHH T E

(4) #Hsroddik

bHBHA TS5T0o-5 1 Tizet B CHREREFERREL A Y,

BIRC OB 2> & b EE 2RO RFOB IR - T B,

BEDXS 02 nwARMEERD 5, & Jo1u 2H%T 5 Js
1oiivd DANPEICR Y, T BEREHERESFRX VXD

FABE L Ry, BiAEE LTHELWEASOKASHE, Th
bEELICANTY T Awh FHT D w256 LEL Do BF,
REHET OV C I, MNMORTER> LI TR T 2 BEAES

Do
2.2 F7Oxb
(1) # &

Fonat ORI - KT OESE a1 KX o Tfik 5, BRoTES
ko TEHRRYED Y, va—r-2 BHBHOTHEE F5Tu
P iR 5510 2 D HHREOTRXATHIN D o WHIZROIREA 15
L CEEIERD ot BECET S 2, R I5ry OFAIEIEED
BHEBEOAE Y BFThN D, 1T ORSE X ) ZHRRTOREC
G b SHIER & A B,

C OHFCRHHBEATEER S50 TS 5 o T, FOMIC
Jp2b ANB T LAEARL, BHBEEITEEIC L?ﬁ“l)]ﬂﬁ_: (e s )
1, I Fo02k LIC S v Uy f 35y b 5840 Fo0ab 3,
Mo EFLME L TELT LR D,

(2) 1 I510 O

IHRERTC oo b T2 D KE 510 OFREAD D, KR A T
30°C, FEGRAE 20~25°C 2T H b, THITHERRA 10 5,
[E3EF 20 /1 Fo02 b 247 % twb LT, TOMICSERI $o0at
L, #2 FLo OKEY 3T X 3RHRCHER L iR TH D,

(3) Fooab BOESRE - R0zt

BHRERBESAICELE & 2ORER, t-2 HRXI b D Jov
U HROHRCLER TH 5 BRER . Lh LB R
3L EANBEEIE I5o ROBFOHFHEDLD TS, LieHR->T
RO LR RER t-a FROFHO 1Kk b, BClHRIET 2
D b-g HRICH~SER CERCiR <%, RSOoMER
LD IRER AwhiChoTWRD,

1., 2, & 1.3 oot KRoRBESEREOZEL, FiRES
HOBEZECE =T

*ZEBB MO o ZZEERGORSIEDT B BARESEGR

559






A
i /};{%/;:

R s F7a2 G
L5 i @i
A BENTAYs —r~X 4

B I-MARAESYa—r-2
Ci|—fE&ya —4— 2
C: [BEHy s —4 ~ 2
ARy s —4—2
B 8B Ays -7 ~2
E: BTy s -7 —2
TEHBEY s~ —-2
P i BEFiv -4 —2
G IEsyas—4—2
H [ #&Bys—7r—2
U R i
VMR A

W R E AT
X
Y
Z

D | Oy [

C:Cz
L
. %G
¥5-ir-2 HHH HHH
= =

[
T 1

(o]

& & &)
B_B

A R
TRR RS

B BB B
Yz —r—=2A

Eif: Bi Eix E2EeFe FiFiF1 FaFi Ty FeFaFo FoFa
LIl T T T A T TR T T BT T T B 11 sn

PN e oy [y

} 59500

3. &fkya-r-2EK Showcases layout.
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Arrangement of showcases. Arrangement of showcases.
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Three way valves.

B
Brine piping in show-
cases. E
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Brine cooler.
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Air Source Packaged Heat pump Air Conditioners

Nagasaki Works Yuichi Yahiro - Seishi Yokoyama

Air conditioners working on the principle of heat pumps have made great advance recently.

pumps are predominant and many types have been on the market.

Of them those using air source heat

Mitsubishi has made public medium capacity packaged air conditioners of direct blow type (type GAH). In the wake of this series

large capacity units of exclusive use for duct setup system (type PAH) have been developed. The type PAH is what is called a remote

condenser type, comprising three models of PAIH-20, 30 and 40 in a series. This article introduces the specifications and performance

of them.
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Indoor unit’ typel PAH.
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Outdoor unit type PVH.
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Air Handling Units

Nagasaki Works Shizuo Fuchida « Taketoshi Ota

With the development of economy agreeable living condition or working environment is required. This brings about much demand
for air handling units lately. On the other hand from the viewpoint of installation space more compact and much higher performance
become the requisite for the air handling unit.

Mitsubishi has now completed now compact type series in the place of two conventional types of vertical and horizontal installa-

tions by putting them into one set. Their merits, construction and performance are described herein.

1. 17aofyod 2=wh #4E (AD 200S)
Exterior view of air handling unit (AD 200 S).
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100 1,150 970 | 1,000 650 2B
150 1,300 | 1,020 | 1,250 700 2B
200 1,550 | 1,020 | 1,250 600 2B
300 2050 | 1,20 1,250 600 2%3
400 2,50 | 1,120 1,250 600 25B
500 2,55 | 1,200 | 1,380 600 3B
650 2650 | 1,300 | 1,840 600 21B 2B
800 2,850 | 1,400 | 2,145 650 248 24B

2 4 B 3 &
Outline dimensions of air handling units.
ALAGEESE2ED Tnd, ro KB ERZ DT BT 2ICX Y,

(a) ZeKHCHLBVERZEL 24, Jr0 REOYSRER 1T W
XU TEREREED 5,

(b) HEOTHILMICHY T 2O RERBEHLLT v, C
DEFEOBHEFIE, 200 ER BRI X B LB AT
AL D,

(c) HHDEE, BEPORDERECHL T 23w bo00 XD
DEPRAKE , ThDBEEMOLIIC X B EHEIRO AR E
v,

BRED ot BELN, 25wy CHEFNBEESER 12 95 2
LHEE 5,
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B 4. &K a1 s B o EERE
Coefficient of sensible heat transfer for water coils.
35~930 m*/min T D% 10 BFHFT HA- LT B, REEHHEL
Z90mmAq ¥CHEL T LHTE D, EHilEOBS, SEMIIG
5~120 b CK) TH D, DUTFREEE S X UBcisi o iR Ic DT

B,

(1) e

B vY-A CRIBEEEABILT B0, FE O BT L
ﬂ&$,mewa@t&x&%bko—mkbfm3.nADmos
FH BRI & R T, PERE L BT CREHEZIER (4 60 2
L, BEFAILEEY CRIK9fy (A) LV, TOEEEEE 120t
CHUA LR SrEy, BEEN 3 ~4hy (A) ETL %,

(2) FATHAGR

UK 210 1E Do RO PG & £ & AT TEEVEIR % L

JFCwbe @HiliK 210 OREINT a1 OFIEL, IEHEITARY, 50 RS,
AL %%ﬁ AR, AREEICX > L, —BITRORZK D
iro

Hy=K « =

R
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e’ L,
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K B5rUCoi#R 4., 5. IKkT, &TF - BFEH
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B 5. & it Ko o B R
Condensing factor for water coils,
4 (keal/h)
Wx g1 OB (kealfl
BERSHRA
AL
IEMTAERY (m2)
EZI ¢
WHECEERIERE (FFo )

- m? - deg - Row)

(tp—tn) —(tr—1tn)

At = gtE—-tlg_)

A DZESEEREE (°C)
HRERRE (CO)
ADKﬁ(T)
ki (°C)
EPAleR s i

OBER 1. IKRT,

S5 6 4 v

I7AUEY Y 1w b BB o)~ OREE R X UHEERIC D W TR

A A,
L 7{ »,

T bEE LICHBEMABEOMAICE S X 58

s o e e e e A e A e N N M NN Tt S AT I i NN TSNS N

IFAVE YT 1Tw b« THE - XHE
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& 6. CU19I® 12w bo—> OBIMRILEE
Specification of type CU 19 unit cooler,

® e CUI9 o=y b7 —3

o) ECRl A1 =i 200V 60Hz
= jinlyeiizitel Wil 200V 60H:z
- wOB O W 10,500 kcal/h

"o 33°C

i WA 28°C. 65%
i & #f o ] 16 A S5kW

B % 220 kg

VO 1,000 &> 354 BRI 10 ¢ 1,900 £2
i " EN RHRESEEEEDR 26
i‘j I fiv'4 RQQ
& % W SUREBTEHE 12kW 24
- B B ow R H e AN
P o fiE 90 m3/min
i 'm # EZHBEREME 04kW s
# Bz BB BRI
4 oM OB OB K TORUES LR 1A
4 o fiE 25 m%/min
. Hi o i SHBITHE 02kW 4k
o B Boow FERAE D3 ¥

: Ehh

7,

B 5. CUI19I 12w bo-5 DRI
Type CU 19 unit coolel

6. CUIOTE 12w bo—-5 DE DI
Air flow in type CU 19 unit cooler.

= oe)

2

O“ _ 1 1 1 ! | 1 i H H

1 10 20 30§4O 50 60 70 80 S0 1001101201301&015051'60
- ] |

5@\!\ ;3 T (min) 3 g

S o o

7. SR

Change of the temperature in passenger car.

B 22 AEE - TS - 1L

HELTES (RT3, BYHEOBEATEREN & L C—RIICA
D oDBH5 1D 42000 keal/h (20 m B) # BHR ki A HEIE S
G, SEHTH N IEEOL ABECHEARC ERBHEDT,
AfrsfiTacticl, 18X 0&HERE% 10,500 keal/h & L
Feo 2w h @fﬂj;mfg H3 23038 hA- T bt M
AR E T S EERNEEERCAL SUL 2H 585 4
gt BRI LD,

5.2 & #

CU 9B ofE L2 5% 6. 1077,

53 B &

CU 9B AIRHGEZ R 5. ICRT . 12w REEFNH & ENTIC
R b, ZRMESHBRE LESERScATLTwd, B
R & SNBSS - €, BADANC AueH2 O 7 EIR
& —thEsED SN hi- CEOBHAER I NG, 12vF WOE®
HNEE 6. IRT, 2D Aweva MR L EABEEE OS¢
Ly, BAESE 1oy ol mo B iIc v, Azy-L TRT5
Fiv VO ENHICHL B LW TER, TNAZD 21TwE DE—
DIHETH D, HHEE - BEHEREILIC Duy MEVCIREET
TS IBEOHHTOME LT Y AL, 2o i Uud RO LH:'x
L, 3bic AMI3EFZ 7y RicTFdcickh, BRATH LA
(B D CEEIR R BN L T v B, FERIC L~ TEEEFE T
7% KELTE 7o

SEPEEEINE RS vovaors R LT B b, 100t
FARL D FICiia d o av, ¥ 2RSS L EE 0B W MNEED)
IESE 2 60 RALTVw B 20, BEHALTIES H @'%4)1}%‘?; o8
U e dd o CHIAIFO B & T4 230457 < B HRRE 27
Ehotce W HToL BSEREEH ML Lz 232, BRE Y, 20T
N, BEITHEE - SRS - 2R - B - SHIES CRER X
NTw3, 120b CEBIHESZ BT 2BX ﬂgunﬁ'ﬁ FHHL, ¥

’%F'Eit #-E220 b b 12wt OR VBLGEADCH Y FTTED,

fﬁ' PRSI IEDS L 72 B SEHE 2STTRE ©d 5, iR SEHIMI 2 7.
K7ﬁj‘—o
6. £ ¢+ U

HFHZeIEE R, PEOFIE v Tr, — MBI o Th
LSRR B LT AHER D, HliA 2B, Fcl bz 278
—2 AT E TIRTE R L UBRESER I B, o NHE,
EfTR OB LIRS, H%s L UFINRECH T2 +oamEEZAL
b OTHRTNIEE LT, X biEd, ERMAEKERE(L~D
BIRERINT D, Fi, EHENEDD & o EREE PR
W (IR, T o TEREC L) 5 BT "%“EEJJ?\‘ & 5 T R A,
Z b O O B IHCHEES U 2R - B - Kot o AMET

SN BT R E T ABWEERREIC oW Cco Rk,
B O REE, B 2\ WIZ BB & BT AKR Mk £ ORI
bbb, CHBHMEICOWT, BEoEHETEE L, X E#ETED
BB o B RIC s BHE T b,

% £ X M

(1) /PSEE s, 33, No. 371
(2) ARE AW 22g@ & Goll, 1B384ES S
(3) OuzA: &%, 35, No. 398

(4) 4l gEry, 21, No. 5, (I1B45)

(5) CEBSIEORIZE, 24, No. 7, (7 46)
(6) D gkiEICE, 23, No. 8, (W 47)

(7) =M ¢ #gl, 33, No. 373
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SE1.% 1(AFSy, 26H: 3 21123WA 7E 36
#3]L23HS MEFCHWOIBT I L

MC | Egmmmis 63H | FEABIMREE 1(88 Ha
MF, | SEBEIRCE x| e (23WA;

MFy | ERUEEE G P gmGammE |(23HS | i

HEEnS JhEm FLHEE T RA 5 g o sl
s2C | &8 % PB v aH | I8 )

soF | BEEEE IR P el ox

A I R NS ik Ve

(Hy | g#ss ) [(FS1,2 | fllfe a—x )
(H: | B )

EAEE O FRETITE D )
63D | g SR @8 HL | S )
X4 H KRB

Schematic wiring diagram.

W ORI, B Y PR L KERO GAT BEN 12wt
&, BZrifige o REE - BENEA A8 »b A GVT BEMN 1
Twh k, TALWMERERTD JLFe-3 BX VI T3,
JREHEA s GEERET PSS BB E e 0T, HEEEE
KO OFENRBARED 5, ¥ ABREMICZHHEESCE
NEEEEA - BT 2 2D0BE 2195 BH XROATTH Y,
HHHES 17 kg/em? CcAFREEEZ A, 11kg/cm? THlicT 3,

1., 2.1 GAT-50, GVT-50 o4, & 3. WAL,
4. CEKER, £ 1.1 GAT, GVT oXati#E® 7T,

3. BRREHOHEEE

BEREEH & IS 2 2 e S Ay -8 1700 TH,
FRO PR S X UL FoNKIREMET LSS, BERo
ARSI UEREANET T %, TOLDEEDEGR Au
r-m 1730 B, HKEE 1I°C BE GEETECA-TLE S DT,
EMEFAD Avr—2 1710 LR, ATBREOELCH Db DL
T, BECREE —EIC LB 2B v A A M i HERF T 5
»dH B,

T T CEEERRIC I B B Q ikl TR b v B,

Q=U-A-4T

EESRZEHA GAT & Awr—o 1710 OEERERE - AL - AR

® 1. GATE Awr-v1723v H K
Standard specification of models GAT.

BT _® A cars | GAT-80
[ # # Hz 50/60 5060
# z 1,700+300 2,010--300
HIB ki & 1,130 1,130
mm H 7 565 633
S W % 5 & ox 1,195+535 1,420--620
43 2 P AP N R
Boat m B fE N kealh 9,000/11,000 14,500/15,500
\ 36 200V 3¢ 200V
17.519 ) 30/29.5
115/105 170/160
"""""""" SR EY T A
T as ] 5.5
s s7uRAT 4 ¥R o AT 4 v
7eR7 4 vK JEuRART 4 YR
A HBAsE B g
TTR22 6 R-22° 9
Mhemy a7y | ATy 27 5
v X1 PR3
semsm | K m¥min T - 80
AIE mmAq

e A,
. FaRIER

- 260 ! 340

- TN HLBEIT T 4K
izdb)
B 621
IR A a]
K % GVT-50 GVT-80
P i = 1,270 1,275
7] 787 985
mm w = 787 985
L2 Ea R
BN B E TuRI 7 rwx]
o B £t m3/min 100/110 170/180
RS o BB mmAg 5 0
BB M kW 0.16 0.36
it & kg 123 150

2L, U:#iliEs (keal/m?h°C)
A B ERETERY (m?)
AT : Bt A N ZBK1REZE (deg °C)
Q : TR (keal/h)

LRI D BEIEREY —ECF I LT, BERENEIIEOENCHR
DRESHEEOFENREL b D, BEER U 2 2h3 555k, #
ZERERIEEY A BT 25, BREEY —BIREOHETH S,

(1) BEZEAT % —FicT5HE

SERRALKREZ ATROB L »hb b —E e T 5 5k
T, WABICBIET BT 52, AKIRETRICHEROKH LER
FGACERE T Hik,

(2) FMEHADEL

BrmaRmtmE B Az T, & A2 OADKIETEDY T,
HERIC X DFDOA - FIEFTRv A2 BEE(LE 4, EEHOZEL
1% 5 h, EHFHERE M LR C 2 3 w0 bic X
Y AT ICERE % b & ¢ 5 Hk,

(3) #EBEBEU ot

ARk DR E L, SRR T 2Rt EL TH
ERE U 22 w3l Q ¥ —Eik ¥ 545 TH 5, FEH
BoHEe LT, RS -2 OEERZEL b ke, EBE
MEELD ful L X BHEREL bR B,

BB~ 3D 55 (1) - (2) ok, #5120 2
EMCERCA Y RAFERRT 2 Ebwid 3,

LadoT(3)0RBEILE ¢+ 2 HEZEAT 0L L, BR
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7oK FE R H L

Horizontal air blow. 45°

500Hz fuF 3 XU 1kHz Auf oplisrid, NFI60 3 XU 2NSf/60
DIRIFRO L b DLELLNS,

(3) FERIHENG 2 5E oS o

£ 2 CORTESE GRS (BREE) cofcdy,
i, —ROWRICBET 2E&id, HEokE S « K IR - B
R EDWER, 1730 A LOMEED b IR ER Y C L b R
2T %, TTTR, FEICIERT 2BE0BHHEHEL TH 5%,

HEPNCESHT Wowt OBER 1 ES 2 & %, SROETEDN
HECOHE LA SPL Bk cEbah s,

SPL=PWL-}10 log( Q x?{) [dB]

4 2
rzic, PWL: oy [dB]
Q = FRmEIEREL
R gemsy [m?]

7 iR b oOEEE [m]
MGL~40, 50 JEDIEEHC I 1 5 TEFFESZ 2@ et hd,
MGL~40, 50 g DIe#igic 351 2 1EH 1 m ¢ LAy SPLY i3
SPL/PWL 410 log. =
=PWL -8
PWL=SPL'+8 [dB]
L%, ¥ MGL-50 % JRIERY 45mX7.2m, #E& 24m, 3

BREE a=0.2 OFBICEMNT 2 & %, BROPICOEIE L
SPL x

42 R
=SPL'—04 [dB]

SPL=SPL’+8+10 1og(i+ﬁ4~)

tixb,
Lt Q=2

ST 3025 [mI]
L

R=1

B 8. 45° W My L

air blow.

S, I HE WKL
Vertical air blow.

7r=3.6 [m]
THD, Lo THBEIEM 0Hz) Tk 854 (A) %5, %
2UIBARE Q B, MiickoTtEadBs ceTik2 e LT
7o

3.5 SFHFM

MGL~40, 50 oM LInE V-H u-A # R L Twd kD,
TEEDAFNOHEIC SR LAEETH 525, WwERIMLARE
K, 45°, AEHOHAFNC L7 & & oW LIRAEH B 7.~9. IT7R7,
W HE LA T R A L Tid 20° 45° ik Lci 45°, TR L
Tk 80° Tk 2, [RREFAORMLAAAE LN Tn 5, F 2
HHI U e T E Ry - - e LTh- R TcE 5T &
TIRL T,

4. L T v

Bl kb, #E Rvr-9 1700 EEEEO MM D Tk~ e, i
BOETIRDATH, 5% ITEEOTT 225, —IED LA T
KRBT R TERLLEL TS, LirLdb, T OHIE A
o~ 1700 HEA LR, vwESL vrua L 220 K
W Rofr—3 R g E LR, —oo%fiizxe L<omiGEBK -
Mr T2 E Tl oTnd, LiaREoT, bhvbivsg «~h &L
Tk, SHOTHOMWHFCIEF <L, Xy —FoEESLEHED
1L, MEEEEBLTCHRATRLEALAVLEEL T D,

T £ X W

(1) A mmOilsitmes & e (IB43), @IasEns

(2) BAREZEMRS  BEE Nordvo (B AL, HHE
(3) fREEED  BROIRS & £ O (F43), FLsr iR
(4) Bhlgs : Z2EREREER, 47, No. 5 (78 48)

R N P N P 8 e P P o s oo P e o 5 L e e ek

HIE Awh—o 1700 OISERSAL - Hyg - b
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2. JoR307u HEHEE 3. vowdvry FEEHE
(GVH-80) (GUH-30)
Propeller fan type compressor Sciroco fan type condenser
(GVH-80). GUH-30).

(2) BBETzE»ND.

(3) BEKX? s KR kesicli~)

(4) #hchHd -y HHARE)

EARBEEEE 7o B, RS - (KHIE - BE s &
T 2ot BE Db 05770 ZRIHLTCVW S, Lk LRIET
BAEBRZILD 2, vowddry ZHCVIHADHONZ X SR> T0
2.1% J0%3, R 3. 3 vowd BOBRFEKRTH 5,

EESRENALT TR ENCH T 2ERIWRLCWBEN 2
Zwob OHFELEE, UE-b 20FoT BCRERBE LT o5 BRI
X230 THEE, BREREDOBE LA R LD D, FICILTLE
I X BREAIER CRIKE LERBENCHA L TKEV, £072) €
—~ b R R MR, EEFELCEE R T 2 C e B E
TWnd,

EEBE R, R Eudeaa # tubow 22§ vrzs IKHEK
ENTwndo CTHIIEEHD HIBEEZAFATE T NFEE LT 225
DI CEALT 5o

GEER Y FIRHCTTR 2 5 21Tt S 23 vazs DUTAERSE &
U, B B3« FEEE - vovsy HOSHERERCIEL oS X 51
Fofre TO uaFs WHWBND JpuE—t 1, 0.05kW o
NETH B, JBE - REAR CERARESECAOSECEE S LD
e, WRHECIRA XS B L ErERkahTns,

3.2 77 rofEk

%= L AEEEFRCHCoND 570 KOWTELDA H D T
Hbo BIE—RICHbIL D HDERT,

B D7y ORHERURL T2 5 &, TOBERHEAKCE S,
4. 3 Q-H i, ®M5. i O-THHERL T35,

(1) Z0%5 OIEERITEEHE - KEETH 57D, GEGRE)%Z
WL CHERT 2R R R, BB AKELTELDOT, B
EHESICHEIL T B, 2%, BEWKEIWRARD Y, BEoRR
Bucz 32& Th b &t DAF & L TRFLBEIIVN S WG
FEEKRARE OEL 25 EHERED 5. TS MR AT S
e, E—tu OBESHNCHFE AR RETTH 5. RBHERE
HigKk 8mmAq BITFCEH I T 5,

(2) wawd KDOWTH, Jorks LIERXOREZ R > Tw5,
BEEDE Y HE wRRERE- (BER) ©0C, Z2RH 12wk
LT 5, BB TH 5 DL CTIRESN 12w b IKHE b
BL3 ok, B-M WK LCoawd DEEZAEL THA,
) ORBEEHY, ¥ ARBERIKEWE AL LTS
mbe® dok KAV Tn 5%, #EE 10mmAq LITCHEREH
Twb,

ZEFUAH oroT— b DORFE - P - Bk

4, &8 oru © Q-H gy

Q-H curves of various fans.

=

R & Q A & Qq
R 5. &M 2»v © Q-T iR

Q-T curves of various fans.

L BENE? >
Fans corresponding the kind of machine.

| ® EN - P 2 EL S
N e R R Tulg
No— b T 2V
FAwrTa - g
b4 A v ¥ Suya PR
F4vTw— TuZ
4w -k Luya vu oy
Ny ly—Y xFTav
JE—tavivy vuy= a3

(3) sqv70- K2WwTh, HMEREETEC L-4I730 £ T
UbSL D256 DELEE 1wt RECHV LI, FEELO AYwl 23
5o

TG vry ORI Y POF L EIND A, &
MIC RS, VRS et oTBRS TUHEICS R b
%o

4, Ty E-MILDEEE

Iy OEHER £- b OFECHEE T2 Wi T ik, BlBiICk
DR G AT 5 7o BER AN D T— b OFEERE, BFERTIER &
HRkEE (BEs - BEASIRE) B eh B, b B A A, Bl AN -
T EAREL BRI NBGE D H 5, EEROER - A
HLPEwz ey d b, BRTRBEIWEHER RN 2ERTH 2
Ltz b,

4.1 ®=— pAOIEE

SruE-M & LCHHE RS Bt &, ¥ 2 =W o TR
BUEDE D 5, BEBUBIRAEED 525 B o750
- CTH Do BTREOEEN 27 AIC T EREY =y HD
NTn5A, FE50WRBEOHNZ M 2EHEOR W ED €
—bp ASEREFAEIC A D, -6 I7Iv RYKCHAVLNZDBELR
o

—Ee, NI EE, ABScREE -t PERAZ T
o EORRE, BIRHEEC 2D L2, BEFBOFRICL > T
PHTEEI N D,

4.2 HEHRE

INBEEDEMN 17w b TR & A EERETERAR v T B, TR
— P E YA 21 vF RCMECTIRTE D DD b D D, WEFE
OFEFEF OIFRBAK ENTE TR 52, ThThicBRyEdy,
B B XU o2 KISUCTHEAI N TV 5, miEREEEYE
A et & R IE 2ok L LTW2BHED DY, RO T 5
B L CHEERBEITAROERICK - Tk, BUEFEERICDN
THIEEL TH D,
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(i) #EH o K

HEHUD, a“:}i’%jq ZIRAEBUK, gap K
(i) 54 buo K i

SRR, FLREKA, gap K

(i) #Hy) LBRUD, :"x ER, AR, gap b

Gv) REdgids + oA SR, SAEivh, gap

(v) &K BEOR, MR/, CUAERUD, 80K,
gap />

itk & < gt
DFRETEDDOTKRKE, K 8. & gap BWHFEE (B,) & fOED)
EOBIRERLCw %, L2 Vil R REEd: - ko 5 25 b
gap BB EELTw 5, ZREIEHOIDE,

WREZL DD, FHCRKEL LAThER bavwilaE, Hdrhat
e LCEEDN ruz RHEAL ER V5. L LARERE D

WEEETI, Srhabt PoEDEE S, Moy EERo R
BADBEENS 20, ZIRELLD 20wk ERFE LD 2 Bt
LRSI EL b LD H 3B,

ZOEFHCEE L Tiet T 2 B 2 FI3 L TR 5,

(1) HIp——ghtiiE, +v/uz B85

Sk L

K 8. B, Lo
LEffect of B, and L.

T L0 LEOEKEEECH L, gap L ELE

0-RIv kYot

TEEE, @HE (Wb 0Bk, HED
H, WREIOTI (K & RO X THEE A,
gap, S &), PHRERGE O]

(4) dl, S,
DDt

(5) ZofibrgEil, HHEHEL CvEHT 2,

4.4 C.A.D

Computer Aided design DO#EEIZHE L, £—u 85 EESEHE
DEFRLIICD B &L T HMRRED o, BT JSodse kdh
W—Fu0—2 KR D BEFEOEEMERENLTETW 5, B 6. O
NEIC XY Jodss LI N B2, BpgtiogD, gap B LU
B EwF © 52 ZHHLATRE R LRV, ¥4 270F~tL T
IEWES 2R L QBRI B 2 &, 35 X UVBUE = ML O HUETHS©

BEEHERTEICHINE R DAV 2k ¥, L ’Pff:l:’éﬂ,ﬂfnk
FTOLIob T B, BIBEONHD W E 1o S 2% BB
ThH Do FHCHHE Tt OEMERFERR CEBLIC L, Jod3s
B0 B0 L, BIEEER TS X U ER OB R L
BARD, 0H J0J56 AR L TH<ETHL

S. BHEE 557 TrotIur LEDDD—ITH B,

oY —F AR, EliAE A 20T fhisR b

B E OISR IC DO WO, A B i 2 20 E
T3,
5 RiRE @GR
WA D& FICRTHED Labokl L RHERCIZIET 255128

xBH Y, K h/A%DDRONENET IOTHE. LI >
VE-M ICH o TH 10wt BT TR vass B S i o TH

o IEFEES 03223k o leé( *H DK b, JrvE-tL EMETH Y.
uJ‘i#ﬂ‘% CRCICSEET S 2908 TH D,

S. B E~-btL D

Example of characteristic output of single phace motor,

EHEA oro- ML DFE - F - B

Sty rSw b W
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10. EEEEEN 120t A 27— b1 (200V 0.36 kW 121)

Fan motor for low noise outdoor unit.

11, (BEEEEN 2Zwr B 7o~
Fan motor for low noise indoor unit.

12, p—r1730 FH 9508~ (100V 0.07kW 6P)
Fan motor room airconditioner.

it Es L Tw 5,

W, PR LAERR, MR 2)-F BZE v bRT
b, B I3he CRESHTHD 2~J BEETH L, oL
a BA Juz oBEFEECA S, SFHECREEERKRTE,
HSHER (REHE)CH 5 T L2 b, ESRFE L UREEED &
WA BRELATRER bRV, —iICHY LS Sz EERh
F (BRE TLAZT A E) BEVE, BEEHINROMW R 2%,
EREEFERS X SHFGOBV IO TETWn D, kKL, EHO
92 & @ compatibility IK+HAEEEEL, WAL Juz 0H(L
KX BMZOZ TR T OB BL R BT T RETH L,

MERBERR TR, BRSO Ef{E2 T CISET LT b, 1RAH
- CRFELICEBTOBETH 855, 270E~bL KO AOH)
ERBEILD TS, Ml XUBERZEOBRIE AR s
D, 100V BFECR T cioBER W BEL S5, BB
ZAMHEO R L CHERSERSHERL, MEcREES X v

B R N N A Y UV PP AN

ZETREN Dru®— b ORRE - FIF - 2K

CEhbEBEERLTbD tBbhb,

WFRICL S, Jrue-bi BEBROPEBCHERA R ILCHE I D
e, HEICTL CREBEOBEREZ -, T5 LT & Iu-60
2 oS, [ EFEOX DA, I X USIIEO I bk
WIEIRAR DI T VR BHTH Y, TR Tty Z 1B LN BHTH
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Performance curves of model SRW-110.
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2. SRW-110 & 3u5vvud 12wh
Semi-~hermetic condensing unit model SRW-110.
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Comparison of C.O.P on each compressor-type.
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Cross section of semi-hermetic compressor model WB-4 SX,
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Relation between limitations of motor-compressors
and kind of refrigerant.
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Refrigerant cycle using head pressure control valve,
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Performance of air-cooled condensing unit with head
pressure control valve.
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Interior construction of cooling unit (model ACS).
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Refrigerant circuit of model ACS-15.
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Sound attenuation box.
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Mitsubishi Low Noise Induction Motors
“Silent Line” Series

Akio Kanda
Hideharu Tanaka
Takashi Koyoshi

Katsuhiko Horiuchi

Fukuoka Works Hiroshi Honda

Head Office
Central Research Laboratory
Nagasaki Works

Nagoya Works

In reference to the recent public hazard, demands increase for low noise induction motors and requirements on the lowness of

noise become severer day after day. Under the circumstances Mitsubishi has completed the production of a “silent line” series.

This “silent line” series is the outcome of the Company’s technique accumulated for many years based on the successful results of

building low noise induction motors.

Mitsubishi is in a firm belief that the products will fully meet the customer’s requirements.
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Correction of background noise.
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Kinds of induction motor noise.
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150 kW 4P 3300V 60 Hz Eh 78 i (A)
Totally-enclosed fan cooled motor with FRAME cover and
AIR INTAKE cover.
150 kW 8P 3,300 V 60 Hz noise level 78 phon(A).

B 20. pwdodu b H1uuy fHaBs R R
1,300 kW 4P 3,300 V 60 He B3 75 iz (A)
Totally~enclosed fan cooled motor with TOP MOUNT
SILENCER
1,300 kW 4 P73,300,V 760 Hz noise level 75 phon(A).
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Configuration and error factor for NC machine tools.
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Droop error at circular arc cutting.
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Example of interporation error of linear inductsyn.
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Treatment of Service Water with Ozone
Norikazu Tabata - Mitsugu Mori

Central Research Laboratory

Ozone treatment of service water is in practical use in European countries. In Japan it is studied as a means of deodorising
service water and now in the stage of practical application. In taking up this treatment in Japan, there are several technical problems
to need further investigation because of different condition from European service water projects. The first question raised is which
process is superior in deodorising effect ; ozone treatment or activated carbon treatment. However, many reports on the study of this
comparison have revealed that the ozone treatment is better than the other and its predominance seems to be confirmed so far. In
this article are discussed many problems on treatment technique, such as problems of nitric acid radical, residual ozone in water and

ozone decomposition of exhaust gas. Lastly the performance of a contact tank of gas and liquid which is the most important in the

study of treatment devices.
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10. SSHEmstEEnlz 5 () e
Model of contact tank of mutually opposite flow of gas
and liquid.
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17. BN €50 315 (2)
Calculated example of multi stage contact tank of gas
and liquid.
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Relation between tuning oscillation wavelength
and output energy.
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L D T A 2 A HEHE £, (40x10% 10 DFgE:) % i,
U= FIRIE T T 28D (o—430 8 3K ¥ ¢ 580~650 nm
TR G999 £ 95% D b o %, DAMC 43 |- ¢k 410~480 nm

[GTER10095 2 9595 Db DE 2 ,) CHIUREIE T IR L o 8%
FIRTH Y fobod KoBRKMIZ20m] ©H o7 L-F TR
BoOMER S NEEE T T o /o MIERELE+ 1om TH 5, X
M7 2t — FEED BALE X 0 IR 72,

;=208 OB oW
Test solution.

i % W i i 1 oo
TAF AT A ‘ziﬁ '\j:g[zzé‘ iz):;{~i-}zb:ny 1 ?iﬁ I\PIé
A F T Ao -l 3261 B-1 G-1 }100vol. 25+ Ovol, % 24.3 | D-}
= F T Aa— | 243 B-2] G-2 || 50vol. %+ 50vol. %] — | D-2
n-YwEATA 3~ 2.0 B-3| G-3 | 20vol. %+ 80vol. % — | D-3
iso~7u EATFa—o 1 183 B-4 1 G-4 | 10vol. %+ 90vol. % — | D-4
n~-7FA T~ 171 B-51 G-5 Svol. %+ 95vol. % — | D-5
sec-FF AT A3~ ] 158 B-6] G-6 Ovol. %+100vol. %! 2.38 | D-6
tert-7F AT A 2 — A1 109 B-71 G-7

* 25°C co

4 KRFERCER

4.1 p—-F3rBEL-—F

0-52y B RU 6 G 0T RO WL - B wdt 2800 % 17
LFLI- B (B2, G-2) %R Fic e o TR 3. KRd, Ths7
VLTI BTEIC B IR E-0 W, WOREREE T i ¢
2 WE, TRl GEUMICH WEoBFRRCIFT 3) 2%
LWTEkR 3. )KRT, BLEYHLA R LS KTV 2oL B %
DETHRM TR 250 2 EAR D, 2 D7cHICHEEKME LAY
IR R ARMR GRS TICHIIL A h, —iicEBbhs L
= DL ERT Wt -0 WEX W BEEL 5 %, o-F3uv i
B ORBRE, TR abwvanf AJ) 13E— (Eth ¥ 5
R34 5 ICBERTE fofodrant—) RPN 1404~ D[
(Eoutput) 5% 3. T 5. ke LT Wit gsk
EFCBUEAIE KFIR 2LwuallF AT TauE- 2/ E P 1A
F- BRELSRBEABRAONS, HH 1308 BSNE LD A
£3. DX51c B2 G-2? 1Furua-n L BB, tert-
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Time dependence of weight retained at 180° and 200°C.
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Time dependence of plasticizer content at 180°C.
o} o J’- Sample A
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B 4. 180°C ¢ o i % & © B B 4% 4
Time dependence of chlorine content at 180°C.
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5. £ B0 MEAELIC X 2 FHRIMBIL 2320 ML DZEIL
Infrared spectra of thermal degraded PVC.
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I52Fwo BAROTHESH: - B - 145

HRTREVEABLEZRL T30 REBLI X 2 8H b Fikck
k57 THB, ¥/, Sample B ®% 545 Sample A X b g i
Bpg & b 10~20°C BAEIRMCGREC » T hBMER T Shn
LErngd,

TG s b 250°C IFoRIRERE L L FBEas L AawR,
o DR T b SRS 5 22 T LRSI BRI 2%
Y DEREBAOPEEZE NG, B 2. 17 180°C 3 X UF 200°C CcREER
REFL & & EOBERORGEE L2 RDZbDTH B, TNHDRE
T 200 WS T2 © & I X - T 40~60 % OB EIEEARE 2
%o ¥7, Sample B 0% 5 REREBAD B/ E  BREECT R
Twnbtnz b,

H 2. CER s NcEERD OFERZ AT 5 720 180°C toHE
BRI SR [ L 2 BHC D w» TR BRI & b TR X OX
BEREOITETTh o ko E3. #XUE 4 © 2N EN OB
MiC X 2 REREFELRT, B 3. 25 180°C, 20 FRE-CHI¥EA
ROVBIE D £ 30~40 % B DT A b s, TOTM o
12525 DOP X v ilisiA349 50°C i<, T D7k Sample B 035
BMBEHEINE L R oTnD, PVC IIEAT 2 C 2K > THE
CHERRFEDHR T 3 LB IR Tn 300, D ADERE PVC
REEREOLZEMNE DRIRINT 2 € & 1C & - TIHERE KIS % 91
HLTwd, F4. OEEMG 180°C, 20 BE-cd 2 b OliERE
PEE o TRDT L Bbhd, COEEGIKH LR Y Sample B ol
S BBUDEABNEL 5Tk 0, RO & Bitams 5 1o % 2k
FTHWMEERT IO LHEEEND, COBKPEL TD shzis OF
i % 25 BERTOPTKC L - TR L T 8 H 5,
M 2. gty 5 180°C, 200:RLEIC X % EEHHER—Sample A=
#22%, Sample B=§713 %—i3, K 3. XU X 4. 2> H AR
BT BIRADED L3R ZERIRI OF —Sample A=10 % (A
A +119 (SRR =219, Sample B= 7 9% (WIHI) +5.5% (3
) =1256%— 2 BITLLWEE 2D, LizdoT PVC OfBED
RRFEIIBIC X 2 ERIRED 3 b & b O ATEAIO AT sk & ik
FERG & BRBEICHFSE L ThLad D L vwi b,

Sample A 35 XU B BiZC X Y ISRIEE & & b IcBOZH e
T %, Sample A KD 150°C DBPE, Bfad by 16 ARl
1, F24 M CRARELLTW, ThbDEE LAREKLD
WCTRIMRIR 2xo b RHIE L2458 % [ 5. KRd . REORRE
@@ 1725 cm™! 3 H[F| DOP @ 1251, O (ve=o), 913,
695, 615cm™ {x PVC Bil§ DI (ro-c1), 873 cm™ 1% dEESF T
AF CaCO3 DRI TH 5, 873 e DRI H HHE & L T Doga/Ders
OEZ L TH 5 L HEFH 118, HEF 108, HEaI103 & i
D, C—ClEEEHEanEfTL L diILhAhihoTnd, TABEME
e 1,610 cm™ ¢ C=C=FHAC X 2MINAHF L HEbN T
nh, TNHLDHEEL PVC K Tl k 2 ®) 1o #E0ow
WAFERDOEE A B® L5 0 BT TR,

3. PVC ERDOBERERGFTCE TS
ERAMEOBEEL

3.1 A-#EYA o LES

352F w0 BIAOEEEMNER, —MICHBRKE 2B, b #
B %2R E & o eMBEBEECORTHENLIL TR 2 HE8KE WO,
ERICTBR & L TOBERRD DMBHEG TR A L2 T A5 HE
Bhb, BBCHAIMAENL F52Fvr BRI ERAEEC L - TH
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80} o 102~ * Sample A
o Somple A J e . A {; Sample B N/
704 e 11G°C = -
E{Q, . \ [ * Sawple B L
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‘ fosamate & TN & 400 10°%
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\ \ 30 \‘\
: PR o
\ 20;‘ \\\\ 107 ; ! ! ! 1 i 1
~, 180 2 k 1
10 _x‘\ AN 150 140 130 12(?\\ 110 100 <0
! ! ‘\ ' N : L ! e ! ! 1
5} 20 20 20 30 2.4 2.5 2.6 2.7 2.8
3 () (h) 1./1x10°
10. SLAufz HTCORZEREICHT 5 11, Sudufiz HeofHRKEC BT 2 12, Sutofiz BCos EIEEER 5 &

T | TR PR oD R e
Time dependence of retained tensile
strength at various temperatures in

freon gas. in freon gas.
10
- A L HEY
10%- f*Sample A
- b Sample B3
2 10%
=
i -
& 10°%
|
107* -
10~2 ! t H ' i i 1 1
150 140 130 120 110 100 SO 80
‘ (cy 1
2.4 2.5 2.6 2.7 2.8
1./ TX 103

B 13. Suaofiz e ittEgsEss bk e s anm e s
Life span vs. temperature changes obtained from
retained tensile elongation in freon gas.

3.2 7ULArAichmnsas

BEROMIHIC X o Tl F52F w0 BHIMEE & LCD 2utu82 4
MR CHHENE L RH D, TDX S AEEETCRIER
DEIHPC BT 2R L N CARERR 2 VBo kb DICA B
ETERD,

10. 3XUHE 11. & #-+sL—-F I Sample A X UB & o1
1y R-AILEFECAL, dudy OREFIZERKH-¢90, 110 3 X 18 130°C
O B TR CATRIN AL L 2% 05 R & MU o b 5k
TebDTH B, FIEREEDOREIZNES T52500 BiD b &
LTCOEGZHER LA DLOWTERTROE DD TH L, F
el R MG D 7 Sample A B L T 130°C DZ2KIEEE 4~
Jov CEALML 7 55 DR TR T, DUty TR A DIEWiRIE
CTHIEHETL, 228H & Tt HibpmEahs, @12, 13.
RV s LU ERECO »tHn—REERET R LAY DTH 3,

B2 bEBEEFRIRE DK & v Sample B 013 5 23 S 4w e
BEWDFFT N T2 EXFIND, TAEEAEIERUEE %
H2Tw3 T LRFED ahzde BALTHBC LERLTR B,
B OB & 5 b3KD 22 iHHAL T214— 12 #9 33keal/mole & % D,

I52Fwo RARDTHEREEE « BT - 517

USSR DEE R
Time dependence of retained tensile
elongation at various temperatures

R T T i HE R AR
Life span vs. temperature changes
obtained from retained tensile
strength in freon gas.
L Arlman® ¢ X % 34kecal/mole (G E A E—FLTwn 3,
Arlman % PVC DRz A-C O BRI BISH O BT & 25828 it
THEEBELTwD, BAED JLAy FHIRIC 3T %SG OB #HEE
HELZd hois EELTHBEC EEZRFELTRE, PVC AR SLa
ZEINFT BT Lick o C Te (Fsz BB L) OB, Kikxis o b
CDeDBEFHE R CHEMEEE LI b0 L Bbh 3,

L 4 v

P ORHEIC X - TIH#E 52 284 5 2 HIHOPVCERIc >
W TR W TOBMBLOPIIER 175 - o 200°C BLUF ozt
W s TR IR TOTM % &t PYC(EHFAREIRE 105°C)
12 DOP 2 &trdh @ (F85°C) X h BRMAME X/h & », PVC
T OBETEES R L UTEHB OIS X Y WEOBRES ~0 %S
RRBEtHEc 2L &,

@E 1oL, BIU ouduia e PVC B owT oz
(LB Z 177 v, BRI B X USRI Y DRI 28 (L E 2 852 7,
REP SRR OBE & =T BEL Yo BT o500 OFBLE
&, Fic LAy PCRBRIREOIE T 2 £ REx v 3 2 &
VoY Y/ Rl o

T

F F X M

(1) Fhak, Ko : T(basyst, 54, No. 12, 771 (13 26)

(2) D. Dresdow, C. Gibbs : Modern Plast,, 30, No. 10, 123
(1953)

(3) C. H. Fuchsman : SPE Journal, 15, No. 2, 787 (1959)

(4) #hE, IEE : @27 rvtdus, WAIE (40)

(5) M. B. Neiman : Eo5F 041k, PEERZE (1966)

(6) H 2 FROVIRIR 2R b 2k & EE—REi . (0B 35)

(7) ALZEREA : EATFALEWOFRNEIT 232 1 (18 44)

(8) Efb2THee vo el - fy ko - 2ofkE 2T
2, WREE (FE36)

(9) I, ¥TF, b« #fkeou & fyo, 10, No. 7, 33

(10) TEsFHEO4k) ooT 4k (1 34)
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B F-Tun—3 HREFIEL T, NEPBOKIRLS © Tiei
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(DR XD ER LN, COFXORERREE CHT 5E/
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#E 9. KR L7,

T OFRRERFEELBEIC 4040 BB EFE->TRDLE » 5 Bk
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i OEREHL VSEGLEL AV, EHAOREY ST LD
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