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The “Better Living Center’”’ of Mitsubishi Electric’s Consumer Products Research Laboratory
The pictures on pages 1 and 4 show Mitsubishi Electric’s Better Living Center, which is affiliated with the Con-

sumer products Research Laboratory and was opened at the beginning of 1973. Housed in a smart, three-story

ferroconcrete building situated on landscaped grounds adjacent to the Laboratory, the Better Living Center symbolizes
the desire to promote the creation of a rich and harmonious living environment that lies behind every Mitsubishi

product.
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Air Polution and Air Cleaners

Nakatsugawa Works Hiroyasu Kuwazawa

With the remarkable progress in industries, the energy consumption has reach an enormous amount.

This in turn has brought

about the increase of injurious substances discharged in the atmosphere, threatening the sky with air polution all over in Japan. On

the other hand, living condition has been changed mostly by the construction of highly modernized buildings and the necessity of air

conditioning has come into reality, thus taking in fresh air indoor posing new problems.

Under the circumstances, air cleaners have been developed and merchandized to purify the poluted outdoor air completely and to

lead it in the room. This article describes their outlines as well as the meaning of air cleaning.
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B 5. FEEGEEIIAK, T BACBEZEDETELLL
TRELARVTH A5, 58 HBOKEDO~2EEL, TCCILFE
BEE - CREBRRELCHB L, HEEALLE LT, CO BRI
FE20048mih & 22, O bBEHE 2H/ L ThEZIEC ICX
BRLAE, 10mghBECE D, ~C ORI mE TdH 50
b, 1md OEFFHCEINELAD - 03mgmd &A%, Th ‘
Do DRIFERIC K 2B D N4 2 & Hic 0.5 mg/m® 2 2 T,
NECHEETH 3, R4 1 LA ORENAKICE: 585
TTe TCTLABOREFRT 5HEE LT, HMlHASE X 7%
SIS O 2 HiER S 5, #iEFomifleKic X 3H5ETy, A
KERYVANZC L LD LADEHET s o ITREE 225,
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U gk ki o s AMRC

Effect of floating particle volumes on human bodies.

T’JV‘LA‘

1.

2.

3. 24 WEM)EH 150 pgiin3,

A (24 FERNH) 100 pg/m? O HIK T O IR RAIEER B HEPF AR IR
(7e & A EBHRUEOIGER) ORMEHEN T AT OMKIC R 5 5

N

AESERME (24 WEIEE) 100 pg/m3 MK IC E{L S 3 R0 KGEIERE © Rin

Brbohdo

%, BAOFECEHAMMT 3,

TR 300 pg/m3 DIRMERINBLT 2 L%

4.2 COs

4. REICH T BRI XN FEFHE 80 pg/m? 25 100 pg/m3 1HMT 2
ERIFCED LRAB I bhik,

5. HERFTIPRC LEEE 140 pg/m? b 60 pg/ims KB h ik
EUBD T ) OHMBOFEALRPE I b,

B RIERUER A AT BRI X B,

B

o A

1£3 %,

L L COp S 35 &

LaL, MOARZREAZGRICNTLE>TWERHETE, »
PCHREE DANRTD NI VEEHCRZ b &RV, KIT
BrEH L A2BECE, CADWEIOIORMA 20T, EREHE
X% 0048mih b,
COz i8I 0.14 % ic B2 5 (CO i & ANhic G2 2 aF«4. 2
KR 2T, T COy 27T 5 LEAD 5, CNIAKE
BAT B LD+ T EATETH D, Blhb, —FR
BB THINTRETAL, Thi
BHEICARZDITH b,

22 KB

CDEED

sl LERIKIEAT 2K

5. ZEETBFMOFRE %

Allowable concentration and injurious concentration of COs. (1) =ZERSHEHRORHR
% Vol i % (a) PERNIZID AN B, NEE BRI D A seed
YRR R — fEL, EAICKE AL, C0RkDsEAE COy iz BAMD L, Hilth
0.10 ~£Izoé¥*oﬁ2€uﬁf ik Dk i b, (B - KW-200, KS-15 A, KS5-1000)
voens | merasmaea o (b) A B % FHAWRET 5 EWTBHR sva:  (EE
GSBE | BATRMEMONG mzfit (P - SHEIRSREEIRE ) i k D, ARG 5 - B 2z b
e Zéq ngofz&#ﬂf, it LI ERET 20 (RBREE - KW-200, KS-1000)
e~ | BTIFFRT 1 ERU DIWER, G, e, () 2qna ORMIREREMN &+ LFOBBHX 2-1a Gu
O DRZZMWATHBR L LHFRE LD
18 Bk Sy ~roay B oaLr) I, FHIERENRDTE Y, BoZbTHE
) - %&'x'l‘ TR D e mAbh b, (BE4EER - KW-200, KS-1000)
F 5.1 2% s Specification of air cleaner.
i) B KW-200 KS-06 F i KS-15A KS-1000
- i AC 100V 50/60 Hz
BR#Em, v 3 2 1 3 2 1 3 2 1 3 2 1
# W E N W | 30.531.5 | 24.5/27.5 21/21.5 102/112 97/101 82/78 195/230 165/160 118/118 2007220 190/170 185/160
A & m3/min 2.05 1.75 1.2/0.95 6.075.9 4.3 3.2/2.7 15 10 7 20 15 10
HEZAR m¥min 1.2 0.9 0.5 — i v oot Dz vt
B ¥ {# phone 47 BLF 48 LR 51/49 LU 50 BF
T T m? 10~20 20~40 40~80 60~100
w U A B ANMECHBEZ S D 90 E RRFHC A 5% L KR C A 85 %L MEICHEBE AR DY 90 %58 E
o H =Bk #| SO: ¥REW9Y, | B I0RMR SOs 2 F)M 90 9Lk SOz # A 90 %L L SOz ¥z FIA99%, | B 8FANE
B 1,000 A8 70 % R 14E% 70 %
% A ¥ HAR+EN - RITE DO A BHWELD 2 HE - AR+ - BEX AE . AR+EAN - BRER
L C S - B - KR (BABITE) 25 4 23 [ 3 i
AA v Ty w:;"afﬂ,éﬁ: H—Eo@EL F (R > (X — — AEMRIRO BEE PR (M) >
Hahg) ) (% HaiRg)
B =7 g r| =Ty vIBET 4 S WEHR 7 4 s TEWR T ¢ v & Tv—t+7 4 YT 4R
SOz, SOs, H:SO; SOz 902 (W) SO:2 90 2§ (#W) SOz, SOa, H:50,4
HCI, Clz 992 () HCIL, Clz 992% (#13)
NO:z, HeS 2025 i NOs2, HaS 20~40 2%
T A7 4 7Y 7o Ad v 74k AA v TR Ty T g AR
0.3 70% 0.3 9027 £l 0.3 90 %Ll 1 031 70%
0.5 80 % Ty s nr Ty Ty 0.5 809
1.0 95% bk PR R Fuy |l TR 1Op 95 9% M-
Juvh Tark KEC A QLA E 2 0) Brat KET A (LRMAE 2 O B FTuyl 7y
KREC A GLBIKE 2 D) FR: KEU ALK E Ry DB
BAF » kR — 23 AT A 2R [AFY ) ¥
& - X ER SRS ayFrd ®—X ayFyE ET—X ERS A -
7 b v 15em 7oA 3y v v 28cm WAMK > = » =2 28em WLMKYw » =23 25cm WG e » o
A A v A AEMURZE YL v F ABRITLEZ v 24 v F AERWLEE RS, v F SEMLEL Y2 A »F
+ 2 4 AR A AT BB — SEL v Y 3B LK v T
Bk B g 7Y At TIHH BEBRIR L =T g AT gV
7 4 vdi, HH k- F, 2 fHE £ F, % HAHE
oo, E R 15kg 47kg N5kg 150 kg
KRR & RHEH - FRiR 347




(d) 2R-2%E LAV S91uf B (BERX) ©H 2
DT, NEZALTLLeELARDT ENEV, (BE4EHE: KW-
200)

(&) &BEEE 2 20 3 C & iIck b T2KHE+ BIERE ) 03
EZEHHEB, (BLHE « KS-1000, K-1001R (BI5EMm))

(1) BUA2ruaicid, BOKEL T CHESECHidT 5 Bl
K28 o2 ZEMEICERH, GRM4EHE - £ )

(2) =ZZEEZEFEROBIERTI

KW-200, KS-06F, KS-15A, KS-1000 @ 4 BEETH Y, i
b oA 5. LICGRT,

(a) KW-200: —REo®iciiy 0 caugsge LT,
¥ RS LT, AKEREIE L TENICHEEX R
ANDYDTH B, ~ORTICHENCHETIHAR, KEA

(hll5edh - K-202D) # BTN EMHCRBECE 5, BIIIE
1%, Gkb 28) 4% 810~1,310mm, 7578 763~1,315 mm ; (712
22 7% 850~1,350 mm, #5%% 800~1,350 mm ; (25— 2E) HE
763~1315mm TH b, HELA 2rbald, Kk DV HEDTE
3 2wh, 20ubosna, FLUARCEEZABY 90 % BLERET
B 452 HHE JY o KXY T 5, B fizoqua i Ju-
boso T oqs IC X D SERBRFEIH, T hic, Sur-z B LEHIC
O LDNTVLEDT, WRELOLLUTHEEANRTE S, Ju-toru B
L2 B 5. LIRS b ORHAREETH 5, doti-1 TARCHIE
TR 7uhy HRER A &R &, 5. 2 DX 5 KCHER

BROAN

51 Ju=-b2av
Fundamental construction of main filters.

RN EE(IE)

—

L—A—-l A=nnBIRAOTOREN ADRE

B 5. 2 miuBEGE) DEi - WO FBIE
Schematic distribution of gaseous concentration caused by
absorption and diffusion in a hole surrounded with wet walls.
100
80

60

40

SO MeEmE (%)

20

1 1 r [»~
0 & gpgp 2% 100083 %

5.3 Ju-to2qvBo2aLaDFG
The expected life span of plate-fin type filter.

348

SEEDEIEFEAL, BETIIOTHE, ®5. 3 S0 iz
RERRORERELERT,

(b) KS-06F: =HICEREL, ENTRETZLHY - BEA
ERBRETIHFICRBETH 5. BRIRAT 254K b FRHCEE
T35, —MEER I CwSEARE - BEERE - BIKTE « Labsy BAD
HADDEULLwEC A, A0 SAETIHEHCELTwD &
Wi de BUA 2rba 3, KEEIC XY FRAETIAE AT 2408, F
Y242 BEEC SEOD AT 2/vs, A1y 2402 1X A52
Ak & FRRIC X 2 IRARIC X D B e HEPA Sz, B A2
AR TR LD b W FRTEER /s T3, Ebig,
R, Oz NOo iz OFAEDIT & A LR\ ALz TBEH
Bick s, A4y BERCIXIEZTD tazy B 140 2EALTH
Do

(e) KS-15A: HANXPIUSFNELCFTETE 0T, B
B - 22 EAOKREET ZHMCEBETH 5, vvz KR KS-
06F & mERETH 5, SR Aot 1Kk H BRI & T 5,
NP L CFABIBAREE vrua %, B 140 BAEBNECTH
5o

(d) KS-1000: H&¥XUERERZEHET 2 30T, =

N Py %

T2 402

Jo¥iET4z

oy b

NEMER e vy BhER

5.4 KW-200 fif & & & ¥ 0 &
Construction schema of plate-fin type air cleaner KW-200.

5.5 KW-200 oo # #
Exterior view of plate-fin type air cleaner KW-200.
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7D(t Ay F
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@FF3 s

DT~81 T
251 s vh

DERC B
& Biisirz nTl1ACE T s

5.6 KS-08T ol b K0 4
Construction schema of model KS-06 F,

B 5.7 KS-06F oo
Exterior view of model KS-06 F

WED 74 A

Z| mE07 4B

©

5.8 KS-1000 s
Construction of model KS-1000.

BT« 200 EADKBEE 2 BPNCEH, £ A oLz AR IC
£ O BAEFRER A e, AMECEHERS D 90 9% Bl i+
B A2 WHER D20 BR A2 2412 ICH, Fu—boas T 2002 T
& A2 BRGERES N2 AL T3 0T, BIEGED SR D iz i

KRG & 22K « 28R

5.9 KS-1000 o
Exterior view of model KS~1000.

BHFLETRECD Do 1ot~ W&, B 140 BERN ECH 2, 2
DILEUED 310 &S Doz GLTHIZER) 2BSEETEECS 5.

N
=]

b ERFSWOREBERE

-} L

TR TR T 2 BB, CoBEY, QoRERERL
Wl b BT, Lo dRESN L (AR % B AR LWE L ARG
RRbkv. CORBREDREME LTI, 1) LAdnOiE
BIHEICSHT 258k, 2) S0 COp il % JeMEIC ST 3 H
i 3) HEEEoAMEMICL 253, AEbhbocdhs,

(1) BEAORLCAZHY CELTRET 252

RLARR

M=R . .n (mg/h) ........................... (5, 1)
TzT, M:ERNELELALSWE (mgh)
R: 1 A#% VDR UAR (mg/h)

— BB OEE 26, BLARIEKCZIECIC

XaHBE5~7
KS-06F, KS-15A HEOBA, SEMMAR
M
Qo=‘;
2ZTT,  Q: LEEAEEAE (mih)
o FRESIETAD W’

—EEIC B\ TlE 010 mg/m?® 2388 % L,
KW-200, KS-1000 5258 om0 i34
(a) AKEAZAIELTLAS R AT 254, LIRS
IR

LT, O BEMTSABEERE (mifh)
m: K CAH i 0.3~0.5 mg/m? HW 3,
LA D2 B0 Bk v 5,
(b)) s=AZEIKFEEHLOHE, LENTERI
MA-M(1—3)je=Q,
DERBEIL, ThThkRcEbTcircEs,

zZn 55 QO QR
- £ -L\&_..____’
KW 200 G)DZEE —9X60 3 2% 60
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X 6.1
Number of air cleaner units obtained from dust
production amount.

KS-06 F oF%iE

KS-15 A D%

KS-1000 o E A=

1), COs 2 FEER

7% CAS

A5 3525 30 35 40 45 50 55 60
=N

1,000 800 600 500 300 200

~ 0.7
CO 8% N
0079\ 0.1% i,.\ 0.6
~ 0.5
SNSRI SR
54
i SIS
| 0.3
R 0.2
ﬂ*ﬂ@\_ﬂ'}: (m®./h) o1

!
i
!
I
I
|

WA (A

A 3Rk B ZERUHIHR OB

Qr

Ki=A-n-+10"% (m?/min)
g2 COq Az B ML
Kg:IS-1 x 60 (m3/m?)
Qo
PLEHRT I
Kl X 60 Py
Qo %, (1n?/min)

(2) o CO,y Az FER % RICE LRET 2 55 (K

Z ;1 éf

(3) HZyEHD

900 700 | A00_——Tog
51000 T - —
K2 e 1@

K5 —GaF
(ShAmA)

RW 209

05 10 15 20 25 30 35 40 45 50 55 60
EAREEFHARE (A

® 6.2 CO, Ft:fds HiR® 5 BTGHIERO B
Number of air cleaner units obtained from CO,

generation amount.

K,y : 52p9 COs fiz FFAHRE (m*/m?)

B,
KW-200 oo &k =
12X 60
KS-06 F oRali=
L6060
KS-15 A BB AN = Qo
wEL R T5 % 60

KS-1000 o# B A =55 ><60

(2)oBE*TA SBOERICT 5,

cre, Ayl A% b 1 MicRET 5 COp #2 Ofik(cc/min)
(B 1 AMA D 207.9 co/min, 2z 1 A7 h 1341
cc/min
n: FEESE ANBR
K, : COg #2 FerbE (mn®/min)

£ 7.1 17403 DS BHE

FNFRRTELTCEDBTE S,

LEE AR R 2HE
5= 5. 1 oo EAKRMEEE ZE kY 57

coBE, ERE(1),

(1), (2)ohEzEECEDLbOFHNE. 1, 6.2TH5,

7. ERESBORTLER

R ORSEE BRI T 2D B,

I7 743 DIRSF -

$HBo I7 I4ba DEFOBRLD LI, FROFFMR PCE:%%% L,
Lasd, SEERECRBICHYEFRT 20 THEERC ETH D,

Maintenance and supervision of air filters.

BREEE 17 Jcla ORSF - BHEIERT7 1 KR L.

7 o4 2 HBH KW-200 KS-06 F KS-15 KS-1000
w "
( oM ) ( bz ) ( o A )
TRFA b Zmy b T g S :
AT 4 M H INFALE ATy BT 4K A7 4 &
Jwa oy b7 o MR ¥ I v R y
1~27Aic 1| T~2 it 1 ~2 % Ric )
T~27nfic [
iV AKIC X Dok T AT kb Ak T Avkic X Dk
i Aokic XY ks
(H Z’I) ( M ) ( L2 Y ) (Mrﬂ)
7Y 7 4 N F 977 gk REEAT 4 L2 W AT 4 A2 W7 %R
ikt #H2~34E st #aH3~54 HniT A3~ 54 WwnihT @2~ 34§
I o
AL v g MK —e if?zﬁi{ﬁ—%?ﬂ%ﬂ;) (ﬁﬁzm%ﬂz—ﬁﬂﬂﬁ) =
(H‘ﬁ) (Hﬁ) (H‘ﬂ) (H’ﬂ)
B H AT o4 M F Eill # EHR 7 4 2 HER 7 4 v 2 #l #e
T a3 kT F@m2~34E Hwigc #Faml~24F N A B0, 1 EIC [
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8. ZERFHEFRALLSEEYXT LA

7o KS-1100 i, KS-1000 i SIEE 311 (B555 K~1001
R) Z#lfae, oo c@iAziikTscic X RERE2K
23D THb. CchILEY, J7ua1ll 12w b OHRERE (EEE)
LETEHHOMBRETHET 200 TH 5,

. v T v

ERHER, BTAR Cols XUSHORREREL T, K
EETEEBE DU E 5~ R E N, LaL, 0%k, KKFE
BroRigibictiv, 20X 5 AR T CERNICHBERERD 5 &
BickE, HEzELT 2 BT LT 2> TEk, LT,
L E TR BREMERRE I N b T TH D, HEoTb I
H DRI, ke &b, MofPICd AR AbDTH S,
COETHFLCEINIHEYERREFRCHC, BEREEhA

N AV I N

KRG & 22T - iR

dhidabhv, TLTCOX 5 AR RALETA L 25 X
SHEEA—HBEL, 3Tt RUCELYOTH B,

(1)
(2)
(3)
(4
(5)
(6)

(7)
(8)
(9)
(10)

z F XM

TEE D SR, 45, No. 12 (B8 46)
HeiEss : ZEEBEREEE, 46, No. 5 (BE47)
IRE - Z2EWBECH, 40, No. 3 (H541)

Rz : ZZEFBPH, 38, No. 10 (H7 39)

45 EENEAE

4 EFLEEElE O SO; i X 5 AKEYR F-2, HAFFA
SR, No. 2 (15 46-3)

KK GHe PR 2B BRI « KII5% N b Iwo
Tk, VOGN TR

TR - BT RR  ZR KR, MR TTREEE T
HIRERREI S N
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UDC 628. 84 : 697. 94

FERF—NLY—XVBIIL—LITTIAYV

% OB IE BT

All Season Type Room Air Conditioners of Home Use

Sizuoka Works Masatoshi And6

Diffusion of room air conditioners to home life has been remarkable since the year of 1968. Their demands have been increasing
year after year. Even in 1969 and 1970 which are regarded as two consecutive years of very cool summer, the demands increased by
20~-30 per cents more than those in the preceeding year. In 1971 the number of their installations exceeded one million units for
the first time and they have won the fame as one of principal products in the category of home appliances. In the vear of 1972, the
diffusion rate of 10 9, which is called the target point indicating the rapid increase of the demand for home appliances, was surpassed
to promise future prosperity of the business. Among the variety of the products, all season room air conditioners of free from public
hazard are the ones come rapidly in the limelight these years. This article introduces the separate type which is especially in extensive

demands by mentioning their specification, performance and practical application.

L x & #° &

V—=46I73w C)'(]'j‘ fdxzﬂu\@“" R4S T A L ) A
CHIINL, Ex 55 CLZOBEORMME L LS Lnd 05d
%o

ZAHEE DBRE & S I IE 44 4R, F LT 45 471 b RiAE
[ Lo fEsR I 20~30 9 UP % 4% L ik % #ir, Dwic i
A EEZ B0 TI0HE OKEBERERE w5, AL HCEE
WRopToRHE ED B C & KR ok

BEFN A7 SRR 130 TR OMFES T abit, FEL 25 A ==y b
U2 2-FubR1vh L b T W2 ERRI0KEHE, 4% A
BEFEBAEN TR D, CORITEHAE, t-Lv-Av b-6T 2.1 MSH-22 % L-4I73v
Fau i, CC 1~ 2RI R H U T B EETH D, K Type MSH-22 room air conditioner

BoLw eA-F B A -Ly-Ro L-4I700 KD WTHEE - Fitk A &
SR oD b3 2,

2. ¥ 23
tAL=t B A-vo-FZo L-6I730 BRESEFELZFIR L 2 SHEHO
E-tfod ¢H D, BE RO T TR S,
(1) FresAv—td—n- - BEIE —Lo—Fy (R 2. 1)

(2) #HrBo07t—n KRB t-Lo—y (M2 2) Bb== o b
T, ROFELRMZTW3,
(a) %% zﬁé.%& t—I~T°y7° Wik 2.2 MFH-22 9 L-4I77v
BTk BERCR . ARG S E N BE (BB B E— I Type MFH-22 room air conditioner
VI HARTH L » foﬂ()d@, 20 EDLER R, () ENES
(b) 4EdrieE EEEOTFER L T2 LE WA A LB HRETH 5,
A wF O DIEZ T & DTEHEE - EFE « RENTE, —ERPGE 3. BEEFA— LS — R (MSH22 &4 o)
K5,
(c) B 3.1y E
FEA b EN B IEREE % 0 T EEHERETH B, (a) WA TFTHRH 217 CTH23
(d) =% BF - BEOWTNE SEEWICTT A2 S i, Toa(FRT
~LDFTHTHRETH - BREFCAT, FROBELTRL 5. WEHILE Lico ChEB3. 1 IKART IS, E*WJ AF2EIET
(e) IRVEfii REFsctick @R ~wEHL, £EhcdFsceic
“HoaeFEFNC & 7157 BEITTE L D HUBE TH D, LY EEETFTHCOREMT L WS HATH 5,
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P 7’/1/—/),""

o D i
P AT
1

Interior view of model MSH-22 RA.

e e GRS 60
#HoE L 1m OBEESNEF
WEhicEb LcMed 3.
BRI 24 HORBELE
BRIt XD BRlE&G L 0
TH5.

K 3.3 MSH-22RA
REE S 1

Temperature distribu-

tion of MSH-22 RA.

TR Yk EEH L 217 & BB L TR © TEFHIC
BY A EESHAKIEICHRE SN,

(b)) z21udL-AfFETH3

A E-2 Ik X ) REOKFKEROMRZEE S %, & - FER%
co I LT ERICHER K EME EREeTn 3,

T X Y FEROFETZERXD 1~A & HIRL T, FROKTES
HIC BT 3 IRES A KECRES AL (B3. 2, 3.3),

(¢) ICH-=%FMALL

IC #—% &, HEED Az 7 REERREFE L TR 2o %
FEIC LY BRPEFT S -raw b T, §F - BEROZRTE
hichlE T 2 IC (EHER) XY BRI 2 RERAERTH 5.

FRFEMT 3 wo¥ &, P32 & FFER B ERBEE TSRO
b % RIS O 2 bic iR T %,

ICHETHEHEIELREI N SR E HBHBIL, - 2N L
THMEEA - WE w5, ICHZ 203 =y Hodic 20 i SoE

KEA t-1o~Lo T L6172 » BiE

6L Z A vt BER 3ICH - TOERMIMNHE

s (T)

2a
2

345 6 7 8
RS A v Ao 8
K 3.4 ICH-x = & 30 &i 45

Room temperature control characteristics of IC thermostat.

1

2

(i )

{ I EhGI )

E 3.5 IC#4-e & F [ &%

Electric circuit of IC thermostat.

TSR BEL, PSR ERCH BB CHET 2, H#EE
FE SR AP (1~ 8 0 HER) DREERIC X » T, 19.5~345
CETDENHITAhAE> TEZL LT LHRTE 5, THIC F427L
Lol & Lodeg 2w S /T RE IR -T2 DT & Dl ARBIR
MEir-CcE S, E3.413IC Y- X 2ERIFEUHEZTL,
3.5 @ IC % @ 2L b BFEEE R T,

(d) EN 3o BAGETH S,

BESHIEOBE, MR, F2BMEERERN oo LEET
3L EAOBRBERKEZE T, FEATHAY, & BHEECTRE
545, COBRSRMET 2D, BERIL O AT DEERE
ML T—EREN Eick bAawve (16°C T ON, 13°C © OFF) &
W ory PEELAZVESIKLTNS,

(e) 512 AETHD

1200 a2 ¥ AR EIckD, ZO{EHEERALET T
%, Cchid L2 EoMECA - BIREERITE 5,

(f) fVesms veaw HFRXTHD

BEH a3 OBE, —RICEWEBICEMT b s 0Tk oMliE
BECHREER SR E L5, CNFFHT 5 DICHRIERD T UE
v HRE Lo

3.2 HEER LUMLEE

MSH-22 % t—tfoF 1%, BT EEHC, 2»oEEe T L
5 EETHEE 2AL-Fa1F KL TWw 3, TILIBEEHER & KE
Bl 22mM Ay & TSR - Booiils - BB L Y 2 oM
“wh F AvREuh hwdVod BRVZERE AT TORWTRE, T
D Aoazu b hwFod OERIIC X I - WO BT LA Az5+—2
ZLICBERITE 3, % 3. 1 ¢ MSH, MFH-22 oo R4 %7R 7T,

3.3 BRERK

MSH-22 RA 0 BEZEH# K 3. 6 iItFT. BEIEBRTRIENE
Br ko fay TG CHENERT 3 L 5, HE2oREERE

- REEREHATH B, FHE¥E, 3]|oT ON, OFF 280K
LTk - 724888, ta~3d ¥l s—ta-A Fu—h OEWERE e

353



List of specifications.

Fi2 MSH-22 RA MSH-22 SA MSH-22 RTA MFH-22 RB [ MFH-22 SB i MFH-22 TB
® O oW 6~8/6~9 6~9/6~10 ! 6~8/6~9  6~8/6~9 I 6~9/6~10
WM R 2 6~10/7~11 6~10/7~11
7 keal/h 2,69012,930 } 3,030/3,270 | 2,69072,930 2,690/2,930 | 3,030/3,270
: #7 kealth 2,000/2,240 2,000/2,240
LS e TV i
o m 1 100V 1 200V 4 3% 00V 14100V 1 200V 3¢ 200V
- m 189,000 191,000 189,000 185,000 187,000
A sk (1CH =) FAXAK (2 %5~ H— )
B o Fis H & N
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Central Air Conditioners of Domestic Use

Shizuoka Works Chikashi Kdzuma

At present the conditioning of room air in general residences is mostly accomplished by air conditioners set up at individual places.

Recently, however, a system of central heating and cooling apparatus (abbreviated to CHC) has gradually come in use for large mansi-

ones and ordinary houses. The diffusion rate of the CHC is not more than one per cent nowadays, but as the public income increases

and the trend of betterment of living condition becomes conspicuous, this new device is expected to find its use in many houses.

In this article, the CHC apparatus of relatively low cost in the installation is introduced of its outlines of features and specification.
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Clean Heaters and Clean Heater Air Conditioners

Nakatsugawa Works Tatsuo Saito

.

The room air heating in Japan chiefly resorts to the kerosene and city gas stoves. The reason why these stoves are popular in

the market is that they are economical in operation. FHowever, questionaires made with a number of users have revealed that a half

of them have complaints on the construction of the apparatus giving off bad smell, poluting the room air and lacking the safety. To

get over these drawbacks clean heaters have been developed with improvement.

The specification and performance of the latest pro-

ducts are introduced herein. In consideration of residential conditions, cooling and heating is now indispensable in average families,

and further it is the most preferable to accomplish the function with one unit. New all season air conditioners meet the desire with

their ample capacity of heating by using city gas as well as cooling.
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Exterior view of clean heater air conditioner.
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Window fans

Nakatsugawa Works Junz6 Irizawa

Window fans developed very recently are well commented of their function of bringing in cool breeze delightful in the evening to

the room. They are expected to effect the sales of one million units this year, having a medium function between the air circulation

by fans and the air conditioning. The products promise a sharp rise of the diffusion rate.

However, the window fan used in the residential home has many points which require the improvements, regarding the mounting

method, fan performance and noises and so on ; they shall be improved one after another to perfect the new products. This article

introduces of what kinds of apparatus the window fans are made out up to today.
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4.6 WF-90 AC
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WF-90 AC window fan.
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WF-90 K window fan.
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Present State and Outlook of “LOSSNAY”
(Penetration Type Full Heat Exchangers)

Nakatsugawa Works Masataka Yoshino - Yoshiki Hashimoto

The technique of air conditioning has advanced considerably of late, but from the viewpoint of the cost of equipment and the
maintenance charge there are still two problems left unsolved. One is that the air conditioning is obliged to resort to high quality
energy because of the countermeasure against public hazzard. The other is that the volume of fresh air meeded is on the increase
much more than that used to be in accordance with the standard. Under the circumstances, much study has been made to get over

these problems and as a result Mitsubishi has been successful in the development of entirely new penetration type full heat exchangers

“LLOSSNAY?” that have emerged from the concept of conventional devices. The article introduces the outlines and describes the field

of application and outlook of future.
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Phenomenon of moisture penetrating paper.
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DC, AC plate fin type heat exchanger.
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4, 2
Exterior view of LOSSNAY installation.
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Characteristic curves of LOSSNAY installation.

TPERS WD

(%)

b4
2y

B

5!

2

13,000, e
12,000 bt X3
11,000 4
10,000
9,000
8,000~
7,000
46,000
= 5,0000= -
4,000 *'/
3,000
2,000
1,000
800
600,
400
200
3 20 {mmAq) I e S S P B R
20 e e -

10— §

—~
=
-
£
=

MEIRE (mmAq)

RH5027
RH75%
RH50%
RH50%

374

F—HDED LABHECY, Iuiuh 2L D EBCERY B
?C&#T%é&“?@b ﬁCD%mD%<cam;of%M®

Ptk 97~98 96§ T 3 & v S SR F BT W B,
S R E SR
WA RATIBROIEHIC DT, — WG TROL S A DD
m%ibnao

(1) HKER - BHABREIFEL LTo-5 lexl~—
& OPEFFIH

(i) 2BEHSREL &, WEER~0IGH

(iii)  F8E - HEEER A & 0% v250 ~OISH

(v) FA-F -t - BB A & D2 vazs ~OIEA

(V) W=229-5 - I7hul g 12w b % 80 223~ 0 JEAT]
H

(vi) BHE T4~ bR & o Gw R

(vii) Zofl

CH b DIEHZ IR - THTE L A B D v, ol
PR 5o RRCEEBEEERR & LT padr V-1300 JLIUDV\TNT
BT Do

(1) FEEFZEmiasls V-1300 o fi1ss

B BT @’lﬁ%ﬁfééo SEERRY T b
TR, “BRPEATICHBES MG T 2 BEE v
5 WAE BT, —RIETEAAD :lv/\’ﬂl‘ Aazwb & LR
EHOEM - BESCRBETE L2 BME LR LA DDOTH
5o

(a) ¥HReLTH

(1) BHEEODLEVEIFHLAB|THTRTH 3,

(i) [REEZEHRATRE AR 723, PONRIEE D/ E B 4
BEENKE N,

(iil) HEHEIRETEHE R D e 0,

s fizzab-J

AN 2 RT D SERICHR

BTED
(iv) SARKOEIED L —IET B o Y—Fal-vaz WD B
2 TWn3B,

(v) BRD 1o5UP IC 2wF LEFELW 791y TH 3,

(b) SERRRE LT

HERER & XFERRCOT T, TN En ORI - %
whR - i LRI D W TE L TH B,

(1) EFEFEERONEL Z5E

(7) AR

5.1 HEMZERRIE 5.2 V-13007¥ ozt

V-1300 o A& D EHATIER
Home air conditioning ventilating Full heat exchanger of

fan V-1300. V-1300 LOSSNAY.

3 - Vol. 47 « No. 4 - 1973




= 5.1 V-1300 78 oat+r OREFE
Table of performance of V-1300 LOSSNAY.
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Operation for heating.
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5.7 ZeiMHAERE oA & —HERETE & O 5N i
Comparison of room temperature between that with air
conditioning ventilating fan LOSSNAY and that with
ordinary ventilating fan

5.9 o1uFoxso
Wind LOSSNAY.
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LOSSNAY for business use.
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Four units of LOSSNAY installation LS-200.
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Comparison of room air cleaning that with air conditioning
ventilating fan and that with ordinary ventilating fan.

5.12 FiEH oxt1
LOSSNAY of train use.
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Example of installation at NHK Kobe Broadcast Station.
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X 5. 14 JIf g BB ok o @ E
Example of installation”at Kawasaki Medical College.
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The Latest Ventilating Fans
Yukio Shishido

P

Nakatsugawa Works

With the prevalence of ventilating fans, public sense to the ventilation in kitchens as main places and in bath rooms, toilets and

living rooms has been rapidly aroused. In consequence, ventilating fans optimum to the use for respective places are now in demand

and the trend of itemizing and specializing them in accordance with the operation has become more and more intensive.

Also with the advent of super-high building for collective residences in big cities, it is certain that the function of ventilating fans

is desired to be advancing in an entirely new direction. This article describes the application of the ventilating fans having the back-

ground referred to in different ways depending on the use and function called for.
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Theoritical waste gas volume.
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Ap: B2 ORETE (m?)
N: EZRCIE L e~ AH%k ) O HAER (m?)
Hw 5« BEICHPD b T ORI TRS 2 BB I RER
EoMETH->T, ThH ORI I EREE LY,

4. BMEIBOMME & ZRRY Ah D

BKFORAMIE & LKW Y ALDOMIR Y BHEAERETH 5,
R4 1 cxzo—f%RTH, SERKOFX TR, ZEIOHEEEH
AL, FREIE~LHRLEARL WEDLAL LS K, T RFHRE
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(1) (2)

A
e

- L& ~/ir'\r

L— — [
IED _j)) @ ) ©)
, . 1 T
s 4] 44

! n (8)
B 4.1 HURHIE e 22 h ALE
Mounting position and air intake.
DHFRTR, kTR R A

o EEEIETHRVWAERY

5. MRBOEECBE

WEBOMDIL ZHITKLE LTE» 5BRL L, fFops
LE® 5D Twd, Lal, fiicdul<zksic, B L 3P
DIRLT, be dBUAOHHL2AY £, ChBERECRTE
DRAWAFERD—E ChoTw2 EDEL D, CHLOWKFEN
ZO~NPOHBRLCHE LT ED & 5 RBEERER T T 5 D il
X3,

5.1 busERESE

BETEL e SHERIII0%EFEo T IEEMY T bivTwn
%, B d5EHAMEIRICER XN BHAEL 1L, KE L HTTRDOM
DB b

(1) Lod % ¥ ORBERED LI T 20 A2 oK

(2) BUED 70 LB AFEER (W35 Ofd

(3) BT X D FEUT 2 00 « AR - i EOPER

(4) SR MO M IC X 5 7GR 3R

TALD DEEM & IKIC B B S0 DRI (SR & RIS
FHR) & P EE LIRET .

5 11 2#fH&ask

SRR H N OWRMTGE cit, NEW COMPACISKEIA BT bh
27, CHEFL 0D I MEEHEBEELTESHLE > H DT,
b — AL L2 MTRCH 2, KRBT~ D DB S % FN
o s bt L, FFFclemmgz &2t o hRcdh, i
itk AR L 72 sl =0 - LB %% 2 7ol e 3 GBD 0 il
FRMCHESA T BPWls, T, acur o TSR, &
TEFOTLERNRCLINTW DS,

5.1.2 RBEB&EHX

BkAREDbw 5FTRIEE A ERFHROFRE B> T\ 5 25,
I LoTo—Fory 2R LD ORKESITH 5, bAREKC
BFOTHAMERMEE BT 2 KT, FHCX O -Ha s
DB EEHAT 2 b 0w, SFBTHXOWKF I kT
BERH A DR, Loy OFE LI 5 20K IEE
CEV. COEDFROL BT OEF L % 2T L TH D,

5.2 B®iliagks

CCHED S b OW|TFE L EN LR, ZTOBREALERH
BIREETH 5, TNThORBRICD o LBREF O TR E
NEHIE>TW 5,

RIEDOHRE « =KF

5.1 NEW COMPAC #<(5

New compac ventilation fan.

® 5.2 Lugo-fory
Range-hood fan.

B 5.3 MR E

Living room ventilation fan.

X 5.4 wx WKL
Bath room ventilation fan.

5.2.1 BR=RESE

R SR - BEr LoRTET, JdhEbe S BEREDY
RV TH E 0T, BREFNEELETE L, BHiEEEC
HEAINTWDECENBETH L, BEEDHICHT DR TEL, B
K ERA L VIR AEREEE b > T D,

JEeEi ¥ SR SIEE AT bAL D T2 A RS, SEbEA
ENBPERD—DTH B,

5.2.2 BAERERE

L DMEE E & % oh 7 D B EEE SR LT 5 BEE ©
HY, A%Y X LICHU B THHERES 2. BEREFLO~PIEST,
BB CIR LR, BEORACEHT D A A, POHR
BOBEMGYE L, HHB0BR X 383 L X % BHE 2 DICKL
CERTERV, BHEESLO~LL R TE WO THRDRED
Asu2 ZFIE LA PSR A B L, SRR om ) Annz ik
LT, AESETHESLTHER LT TD 2,

5.2.3 4 LHABRKE

bL 2S7KEER T < B D T » THHBIRARE W 2 Do
BIchbBEO X 5 K TAROREENL T 28R TcEkasoT e
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B 55 ptfLwbizy
Toilet fan.

ey
—S52K —

56 bfLwbrrod BEDRME Y

Toilet fan and mounting of smell releasing chimney.

#® 5.1 HihAND 35 Ue A Rk
(235 - 598D M4l 4

Hatching of maggots and flies in a mature sink.

A oo R | smem | sten | Bdugl | TvEsT
7. 21 28°C () (=) [C Oppm
26 28°C (=) () gk %
14 ¥
8. 1 28°C (+) ) A 30 ppm
v v
8. 7 ¢ 29°C (3 (€)] L Y 40 ppm
8. 74k 29°C (#0) (€] s »
12 4 ¥ v ¥
8. 16 28°C 40 (4 O 10 ppm
8. 26 25°C +) +) HOH 0 ppm
9. 1 24°C (=) (£) [N

© S THEL B8RO DIERIC R v 7T 0
(=) TEYfnThnin
(). 10ELUFHE
G 10~30 e R
G 30~50 TEf
) S0 v Rl k55
D 55U o¥Ei
(~) s5lo%Rian
(£) 5CoEBLPLAZETHATwE N
(+) SCABRIHnCTRS
) HEEB T A BERORECOW TN
() WBEEADZEBROBICREC LsTns

VC’@ 50

SR KOEETHE, BN CETORZTET 525, hiZ
H3. 6 RT IS, BHOBKAMED L TFN2 X518
BrWIfMTsceTH s,

e Mlwbory OFATHEIHOATE 2 b DL, 51
) DFELEMRBEILCE D 2Uwh K525, 25 1 XEHEEL YK
BLAERTH 55, 5 LoREe roem7iz OBEAEED ®
BOBEBHYBL LA,

6. £8EENHRR

LETHE, —WES (—FERT) 2Hude LARKI 2w Tl
TE, St VB 43 S BASE LT DBER AT bk E ThT
B BSKFIC, WEEM 4000 BB B, ABARITET 2EED
B LOBEMZSHb vo % 5 ild, SF TR TRER
BTG o 7o do b PERUIC X BRI, SLBUC X 5 FEARA ekt LT
TOMRERICE e o e, BERRICL AR LA ONE
kEhTnwz,

HHTRVEERL, 5 LATERE BN 2 50028175, 2~
M 213, B 217, MI0veu R EZHEOREEENL, wo %
51l x—h DBHFHERNDDIC L,

¥z, BERHEOBRRTED 525, HedEomEbix X oicis
I 25~30 BT oS EESFEOHBICE - T, 40krry T
K3 MBHOTRIETETEE T L5,

6.1 do 25 (BEHEB
Duct fan (standard type).

6.2 do0t2>v(F59w227H)
Duct fan (deluxe type).

AN R

FTTIRBETEIE L~ 1 B0 Ao TELE bR TV S,
SETHATE T I#5ME - HRIEOEFZSHE 3% 35D,
FEEHEDIL R Y LU A BRI RE LA BERELTH A
5 o]

L e P A NGNS AR

380
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X 3.2 46 4R A -2
Showa 46 th year type hot air heater.

3.3 A7 B RE t-a
Showa 47 th year type hot air heater.

DA THBICE N » L LSRR LD DTH - 7228, wiEl
MECOMIE AR DL, X DVmERdO~NLHEERELTW3,

4. BRE -5 DFEE

>, =

4. 1 ICiRE -5 @ dqPd5s A0 ¥ IAIRBERIC K -
THTiH R SEPMIEICIE WoIRECRAE L, AFA0ic 8, Taut— Aty
bo LALZOHE 1 - opic BIEF LB aB L, —F{LHE
« M0FEEE #2 - BREE A2 KRS L Tn b, (ko at-3 &z
DRECENCHIEN TV 3)o LR 2T nRELEN fTH
A2 I ko TR AR 2 Y THAFRERKETH o 2, 2T TR
B nBa# 1and- OhF EMICHTET 3 20ic, T OBREE A2
I 203 OB~ YUAT 3, C ORI PSRRI X
THabil b, FIFHC S ANZE KSR MBS IC X - TS
~NEBLIND, BUSIREIRIC X o T, BBE A2 2 DUEFC LR 13
L~ DRAE DX IT, BNZERE TS LT RN BT
Bo —77, PAEERRD b ITBEEIC X o T 2 B0k Jig# . LT L
T %,

BHARIC X o TEVE TED NG H TN ARYE A2 13, PERAERR

N

S

N

EAEIE

) 2l

® 4.1 FE API50

Diagram showing the principle.

382

BT X = TR -2 IR, 0°CLIT DEIRER #iz & LTF
Hicgiah 3,

5. BEE -5 DEE

AEHEEOEERROWD) LK 5.

(1) BEyodmERIB R

(2) ZEErsEnmasciing (88 oar1)

(3) 1R - P s U

(4) BHERRER

PRBEGRIT 10— AEERETE OBk TH Y, Fredrhab
DOEFMER, 25oLz BoBEN AR CRIBICb - T, ZEL
RBER b B XS WA I h T,

BITHRYS T - TR &0 SN 7oz 0 o SR A M &
3808 Su~t EEE LAt &, ko h~ vy 3y RO
RoFo X iz 5 AL, PER Az & HAE GRR) L RXRET D
TNk ELRTV D,

RS E, HEROK F PR EHECRE & &, {CRECH I
DA BAVEEE A5 X5 A 4 (BRIEZRAL T 5,

HHICHSHE E LTE, WX 290, EBHECE - THAT
B ok b A e TR T AR, BAPERS o0 B B T 1
(ABRE D R LR, RERA~OLZRRIEC ) OEH) ICL 58
BB & XA T B BENESE B, PR -2 1)< h—Fu &
RENTHERAZ L, BREDL D 2 ZRCED DR iz ©
REEA 100°C Bl kic % % & MEIMICHER BRI 34 2 20 D A-th
Wb, T ba-A LT B, Lado THRE -5 2 KEE L
LT, PSR OWHEERETH 2 & & EOREMHICD W T
B L, KEGoBERTEEICT 2 20 ICHFE ORI E BIH K EE
B IUBEN BRI IBICEE LRI IR T 3,

OB AR 5. L IciakT,

SEEEEN ARG, WEOWIIC X 2 TERO I X b A
FEIFE R, BEBECHAIT L e~ GEID LCOH RS54
AN=ALTT,  KEIET DK - BNEREDRVwOT, #MoT
I AT LA DRI ET LE o2 L TOFRKICHE, i

ol

w1/

INA A B !
BT T

B 5.1 SERE TN AS X USBEG K
Earthquake-proof automatic fire extinguisher and
overheat fire extinguisher.
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7 7 AA T
5.2 B t-a s
Construction of hot air heater.

Cb L

5

OFRED R EDOTHEO I WHABEBL A S, EbiCfbh
DEFCEBRE L 2550 M5 L ICRTRBRRBERD AMaz
vk, EXERTIESE, B ARcEAERR LE2%
HEoX5KELN TS,

b RAFE O ETH D # W% &0 “EME A MG
L, BEBOEEERSCCLTICL, PU¥  ARSoEKETA
<L, PbeTHEEDMAZIERE LT3,

PR DOHRIBFICD & b OO LT JF B30 b AP & %
T2z, AR 12Ysby Ok E2IERE & () % BedF, Bk
IBERAB LIS K5I LT3,

P EEE ORI %R 5. 2 1R,

6. f#E XU B tEEE

th# 2 6. 1 iKiRd,

RiICEERAETOE b 2MEREED T 5.

(a) EARESR (F6. 1)

BAOHSLOMIC L Y BA S ocifEMickwoFsc kT
i, EBRERO—FAERT.

(b) HERURSEIC X 5 ZPNT5G

K 6. 2 & 2D W 230, HEREY whicERALE2EE 4
VR AR B,

(¢) BMoEmEE (K 6. 3)

AR IR T FEoRatkic kv icipiEi 2 , KN-3000
B ic it 3 R 20°C, M oB &0 & WREL T, thick
ZEBETY TPCETELT, LTOREMDE T EHbh L,

(dy B& &

BRI AR ¢ & ASEEF L < I o0 LR 1 I IR ER 25 L~ D BB 23
PbH TR B2, WROKEE - Iilgk &2 b T h Leos—
TH B, WA -2 OBEEERG. 20 L 5 CHHKR R 04 LT
KREL, BHLERORZWEECL TS,

® 6.1 REAt-z k&

List of specification of hot air heater.

T EE B AL B T 1 T
% om @B BTl g A s
eley s HE N o BBR BE O ES K D 77 viigEE
P B Lo P L R il
KN-3000 B 3"’1?3;’1;?)00 6~10] 4.5 % # Néem| L
- 3
sspiFoonF B L 7 1 4 (e
B x| <
, g i
KN-4000B ; 40093700 1515 5 e B I

keal’h

ISR AMRE t—2 (HEAT-66) 0B - %1

3
14

f
EES

18 17
118 117
107 2[5
118 2|5

(b)KN=-3000B (3&ik5) FiHA

Wi

1
1

o
|

e
1]2

18
HE

1
1(5

142
112

(c)KN-3000B (3a#R) FA R

® 6.1 SPRES (FAEE 0°C) o EEER

Test result of room temperature distribution.

35(35,0001
0.2] 30i30,000r
25,000
.15
202000
0.1 15,000
1010000
.05
5, 000
R
DR
S0, €O GO,
\mg\@ * iz v g H #*
- 0.050 ppm
SOz 0.1~0.15ppm 0.055 ppm (447 )
10 ppm
co Cppm 18 pom (5. 2 [HEEE)
COe 5,000 ppm 5,000 ppm o pem
) CO:2 15,000ppm &3 E% 24 457
1,500 ppm XS
6.2 zb-~7 KX BBNBKBLR
Room air polution with stove.
383




41

T

30 2

S 40 40 5

ey

5™ s 20 25 22
20 .
e ol o
24 25
#E ' s
m 4 3B 3 39
37\ 5§8 ] s
= = |i 36 = = 5
= = - P 50 55
R = B \40 50/
. ;
N PR e ST IO
N . 40 33 N “ :
S (LTI
g 40 43
P 2. . (3
- 7 ) 7
i == o 2 55 39
== | == 5
3 20
20 20 FE
[ 6.3 IKN-3000B icist) 3 & oM
Surface temperature of various parts of KN--3000 B.
£ 6.2 B
Noise value.
r 2 ¢ o KN-3000B KN-4000 A
B 445 v i 444 v
£ 50 Hz 50 Hz
« s | a9 | s
i i 45 Py 45
) 1.3m 60 Hz 60 Hz
B 5 40 5 40
% 6.3 JImE#t
Heating volume.
172 # %* # n i iy
o 1R 80 g/h
KN-4000 A
TR LRl i 150 g/h
RO | R 60g'h
KN-3000B
1MLl 8RR 120 g/h

&) LRIMER QMR 26°C, BE4S%o Loy oeh Y, MERE, T
Lk hkE (EEET 5.

(e) fn 1@

PR OEE IR0 KD % b LA~ ETE 0, RBER
KRB AZDTES LT HIMBEREASEE: 25, @E t-2 ik
12l oARERE BOINEY A TEY, HRKELZL LD TY
%o

7. SHEOTHRE

EEOHEOEEIMTHD 5, BAEDLETH tubsL b—Fr

384

o8, BLICEHIBIEBEL W5 LKA LDTHA 5 b, L L—K
Feern b UMCHEIRIC X T, ch bofiew (BRI E T
HRFTEC LR EDDTEEELEL S5, Lt s TEOEELIER
TEHC o tBHRAENIAEL S, iz, LrdFETLIC
HERHES 5 I A BRFEMRERE R R nh e w5 2 TH D,

ZOENERO 2D CENTERORNRR t-2 TH Y, 4
ORI NS 2 WROIIBAHYHRA LT 330 EX 5. T
Bhb EC~THRSICRETE, PoBl: - RabE - s
T ENNEHARCHFIE 2 nbI TH b, kZEGHTOBEDO LD
HRRBBLTOL ZHICHBELTEHMAE LTHIKAEEL LIS,

(1) OB EARFI~VERHCRETELC L,

(2) ZRMEREL, Wik b ERRIET S NS - kP
B bhre,

(3) EERENOEREL 22 X5 FHEENO b0 EMRET 2 C
&

(4) BABERSE 4o5FuaU- & b I REEfRa o bFob L
BFRALTIHAND o TWL T L,

(5) XY auvhoribxiradce,

(6) XDERFELTHIZE,

(7) seifiABTRENEARTE DT L,

(8) zofl, XYHviTFoREETERTSC L,

I o T BB LT L CARRDBERD Y,
BATSICAEST 2% & LT, *oMEORHIMCH - THENER LR
W EAREIE S iz oo U THEE LR T Wil
DT R FOERPENLEZ 5,

8. £ ¥ U

R C T 5ENORHEEEGABOBEATH 5, —ETHED
EEE A SR L AR, — oD« ab-7 TR EeEXEH
TR hdDOTREVS, EEAENRIGL, & BRIFEINK
REE WS 2R D, HE - BFROoWTFRICLTY, FORTH
AL THIEANER B LW RARFETH 5, AFZESICE
e THRAGFERY VEEREORE - EHL T EhbD )5
PREL DB, PICRESERELT2ELFH S5, brEO—HK
RICENTRETEEEROEEXB - LEL 5, BETIEER
SROBEERS V. L LAHOBRE L 2R t-5, HEAT-66 1€
KhEVIZ—o BV L LTHETEHLFTMML T i\, TOE
Db OOHEE KIS LR LEATY % & kBN LT
245, Fhic LTATEERR TS THHTEEY, SROEE
ODRBLABONE L EICIIBRIORHER LT SEBOE
EERBUARETH D,

T b OERIEEOT Lvh—20k & LT, B bR~k
X5 iR t—-a ofARE 2 Ao kb ey, BR-IEEER
DERICEWERRETE LTPL T Mg THBLELD,
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e
- %44 kA LM Z
*ﬁ’t T E?‘Jﬁ‘ F(—}E %) T*J §§l
~m ey BT £ D)
(100\/ @73 " | Zew| BASR

oM ._//__. 2P
201 B 4 8 %

Standard circuit.

B0 RenuiEn, —BEEC B 5 EASRCERRE, B
et R BIEAER I W T 5,

C O A OME % kT 2 85 LT, ERENFIFEIEAR
CERBERE RS D, BELHTRELT Y S L LERIcOw
THNT 5,

2. REB N

2.1 ZEBIHLSHE

EECEITR G oRE# T 2. 1 IR,

2.2 FEENVESRTE

AL SIS X BT oNEHECET &,
ELHEEFTET D,

(1) GEBCENEEsFARBORBL, KovwTFhhck ik s,

(a) TEE to-n S

(b) &EEECH

(¢) r-Ju Btk @02 7-3u B, sooJuy S r—J
v ECRE, Eo-w A8E - EoER, o)

(2) BhAna, FEREIERFAEKOS AL Uil
KLk W HED Ju-n #2005,

(3) BIABHMAR L v FEEIRBOBRESEM T <R, o
FREFARE avto b % HE ¢ IR T 5.

(4) PfEERRER2. 1Td 5,

3. REBHABETEKESE

BOBARECAENED Aox-a & Ebh, HifkikoE e &
B ICbAEIC BT RS R oL &ﬁb*ib< Edoksalifatid
e - Sz kKb - TEL I B IS —REED B w
5 (BN - A - tubow BEHERE Uik 401~4601 D
AN - PIBESURARR O W R ERT, 1972 £ 1T 120 F & Kt
bbb bd, CHEEFEEBE HHEEHERHZE SR,
EhDTEMTEL 120f- BFIATED 2D, BRE W5 #EH
Fio T BE D 10w AT, MERFEOE-C D IWRE kb A5F)
Aozl ERFRKOERTH 5,

T, bFL - T BE AR CEBRIIIER X D KB oGS
BTN T AN, AFRRCMHES LA K ZEEIC A Tn
zkl, BREWHILEWITEL D, TCTHIREORMICbo
TESEARAKESMEL T2, B ABMEOEILE &Y
T, BIEKEHCREMSCAMPREE T2 BBOBRAR DL
{Ab, 5BOBE - BEXIR~OBILBE MFINS,

BEEBENFIRRARD 5 b—RREZ TR E L/ - FIBiEAS
KOWTRTTICHE LD T, 4RIBEE LTEREENTZHAL
e RBIEAR (1t~10t) KDWTHET 2,

3.1 BFBKBOMERE

BREASORME TIE LMD &, AlSETHEEEN T

386

®3.1 BmHR

Fuel expense.

! K @EEEM
BN 2 bR B R 860 kcal/kWh
BBy oM 3.00 H/kWh
MY xb oR B & 268.7 kcal/f
=] X a8 % R 97 %
SoExE Y 2 b RBE 278 kcal/[
e R 100
% 1,000 ¢ 11,118 m
# 2,000 ¢ 21,381 [@
ﬁ 3,000 £ 31,643 [
= 4,000 2 41,506 [
% 5,0002 52,148 M

® 3.2 SFREOFEE

Virus killing temperature.

# 5] & 3E i E] #
X i) [i5] 50°C © 104 80°C ¢ 14
£ 3t i 60°C © 304 80°C © 204
B ® ] 60°C ¢ 20~304 80°C ‘¢ 54
+ 7 = [ 60°C ¢ 10~20 4y
4 ¥ 7 vyl 55°C ¢ 304>
&} Ht i} 80°C T

TOR, TOWNBRERLEAREIET DL, KODOED 5,

(1) IR

AREAEED D7 o e ARENME L, EERET 5 DO T 42 BHEE
BERGRHGR e 2, ERRARCRIER AV

(2) [

Githin L 2u0 I K-yl THAL, AEAM & GIHEL 2 k%
MBEGEET 2 b 0T, AFBRARRIKEDR CDIHTH 2,

(3) HrEk

Gihd L auo WASEAED B o ek x ANLTnB L, ERESG
BT 5 b O CREEB R MA 2/ - FIEARSHRE 25,

EEEIFIRRASR O KRR, (2)FH, (3)FE8Xe Ltk
Pl % 50 5,

3.2 EREkBZoRKE

TR ACHR 1 LRSS 1 s L& - (0] - kA &5 <h
T EHE L, BICEBNE LCHERBHEHET 2 5E, toRE: -4
JbA Y oREER R icificE 3,

(1) BROFOHHIE R DE - nik ‘ﬁ@i&ﬂlﬁ, PR
W, AHE, ¥ %3 1iCRT X5 ICEHIGERE RSN
XV BERHETH B,

(2) BREKROYRER -,

(3) ABORMEN AN,

(4) BEOEROBIER L,

(5) BEBHEAEHCTE, EIEAEH»N D,

(6) IWEHEY - BEEHDILOLEEEPEMIN TR 5,

(7)) fH7KEE 2o WEBRWERE: - 1™ Pony Hcd Thie 4525
1200 KLY REABE~E)LER 2 S h, EhD THAMERS
W,

(8) t-—z ZHEEH A7 KEH S hi o-At-a2 ¢, Bfbl
REFMTH B,

(9) #8CoRMEKALDTES. 21CFT X5 KAMIEDTH
Fch, TOEEHEATES, i, HROERERMcSEICH
FTCERTE B,
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3.5 ok o BRI J Y
Friction loss chart of hot water.

1.040F
1.030} —~ 5.0F
oL £ 4.5¢
LO.?JW < 20k
}‘OLO_ 0.3 5L
1.000 =" 3.0}
0.9} b 2.5
0.980 2.0
o I 1.5
0970} w10k
0960: 0.5+
Jy A R
10 20 30 40 50 80 70 &7 90 100 (1300 110 120 130 140 150 160

e A (7 C)
BEHCL BBEOLAL

X 3.6 )k o kI E
Expansion of water.
Wi} b2 WHBE L, 202 MOAKFHE L2565 & &b ICETR
FEIREERIC X b B 85°C SRR b0,

(3)  zuo WICARD A VIREE © 7l L S, BEM
BRI & LTl ta-2 GANTREE 130°C) 23 %, t-z [l
HE L eWid s, £, SHRHT—RERTE: LBacid, Pt
LeBimic X D Egs Lo Wit s, B3 2 cznfizRds,

(4)  AKEESE, AIE LT %l o KA fi-Laed KX H X 3. 3
CART vRauy WKl & iy, sKEIFE 10 m DUTF i TiiiAdtic bk
5o B 3. 41T Hh—awT FEEHERRT

(5) muy WICHERSNAKIE, 2u2 Tl 2v 1T 5 & Lo
WHE &M - TS ALd KO HHT 3MHE hoTwn b, Al
ICHtRAsfiiL s & &, FifkopMic X b LT EERR S 2, T
7o O LTS 5 A0iclE,  FoBEEIBIC S BIFD Tau¥-
BB NE R bR, BEELE—RCRHELZR3. 50X
5 AEHF 2 02EMTH 5,

(6) 3. 6 IRT XS, MEPIEOEBEER S C 573,
TOWIES T 22300 KB ED 200 AOHEZ RV,

3.5 & &

HRRC DWW T e A BN L VIEEL, BREOE %L
HLUTEAT 2 20, M- R - EAMER I AThiE A bR
o B 3.7 2t KBRARBORHER R T,

388

1 : 3

, L
5 6 7 8 910 11 12 13
B R (h)

3.7 KBl A% K H

Characteristics of large water heater.

380
360 &
20 1. #AOkiR 5°C
- 2. HESOMAKE G D &
320 N
30 3 VAN YA 40l D 2 ¥
300
280 4 ATRRGIBI 4O & & 2
N b A BRI R TR
9 ¥ 5 ‘A‘E’é3.2xl—gfaéx
4
—_ 240 (T—4) APREGCOED
< 220 A AR LRI E B
w200 XL, V% 5 A
< D en3.
< (
w® fo 5. W% 5 OfER TR 3°Ch
< 180 L7
140 6. Al e x{X 1.2 & L,
120 7. WAKEE IR 2 85°C kL
%.
100
% EEER ST N
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Central Vacuum Cleaners

Gunma Works lsamu Tayama

Electric vacuum cleaners have diffused markedly. They are counted in among the necessaries of home electric appliances at present.

Their demands are increasing steadily. However, they are used almost in the same frequency as the old brooms. In addition, the

problems of exhausted air from the apparatus and the noise produced in the operation are posed so seriously that improvement about

them asked for by many users.

Central vacuum cleaners reported herein are the ones undergone epochal improvement in the points of exhausted air and the

noise as well as in the ease of operation. It is anticipated that they will be diffused with favorable comment as convenient domestic

machines.
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“Lumiterior” Series for Systematizing Luminaires of Residential Use

Consumer Products Research Laboratory

Ofuna Works Hiromichi Kansai » Kazunari Inoue

Mitsuyuki Futatsuki

Recent trend of public in general is that the quality is much preferred to the quantity in every respect. As one of the evidence.

spiritual and emotional life is made much of in living condition and the desire to fulfill it is extensively awakened. Keen interest in

the residential lighting thus has come to the front with strong demand for improvement of quality in the illumination. To meet it

Mitsubishi has been planning system lighting and total lighting based on idea of new development derived from the life going on in

the very rooms.

In accordance with this planning “Lumiterior” series, luminaires of residential use have been worked out. This article introduces

the details of the study and the products put into the market.
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BUfRT 2 HED "~y AZEHTH Y, BIFER LI ALERTH
3, FCTOTAIZE H@ﬁﬂ'l:ﬂl@%lﬂﬁé&f’@i’o D, FORE, Co%E
MTOTRHLEERMICIT AL 2 X5 CURREMT 32 Th b,
Z D7D D K BPEM AN T - MPTTFEL E 2 H0EB LT
R RETH B,

3.3 LR bZEHoER

LR BRI BT, J31A0 B & LTLoed b ERKRE
B2 vob T s-Fr BAHLET, BT PIERE z@amﬂt
BEE v oo AT SICh BT E SIEIAHE L s,

b AIFYT DU —-XDORE

BlED X 5 BTG IC S ChigE L B o MR, LT
17 L-1000 vy ~Z TH 5, COMERZ LFRR=D00%EMD 55 ytus
EEEF LD B, TORMTDOvaFL B ER LoD D TH Y,
TORREIDEDL S b DOTH B,

(1) #HE—&h7e FY1y XD vpo5U7 - Rudob » I5Twb - 2
2l - BRI 5 F/A, L - e - - B 440, HEF17H
BWoOBEHRIC XY, —SSTRHEIMo theBcfias e
BTED, (K4 1~4.5)

(2) BLETHROEE RS, RORUEMEHEL 2000 THEL

4.1 pz5Y7 L1000 oy - <psu b
(LL-1010)
Lumiterior L-1000 series pendant (LL-1010).

4.2 pz397 L-1000 24-F b7 7
(LL~1020)
Lumiterior L-1000 series chandelier (LL~1020).
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4.3 Lz7Y7 L~1000 24~2 F37wt
(LL~1030)
Lumiterior L-1000 series bracket (LL-1030).

4.6 jzzyy L-1000 u9-% Y I-v=sv
Lumiterior L-1000 series variation.

4.4 pz5y7 L-1000 3y —F 290K
(LL-1040) (3) 50-3 1 7oun BIRE A LT D0, HHIERT Ch

Lumiterior L-1000 series stand (LL-1040). B LT 3 B s i e

(4) DY FHRZE Jo-7 T, /AlP LA B (R RA
LTH2of% Jo-7 REICHL 2\,

(5) veuFU7 BPLU Rudob i, £IHRED & Nofi- W &8
SHEL T3 T AN ER/NEL 25,

(6) MGV 5.3 oFiLnilivicd - T, SFcoke
Bl o 78 b EECHilE A T b 5,

5. ¢ v

O, FRMTHINATARETETLEIEL, Ax DR
Bk 5 MAL %)%E;)SZ’C*@U#HE'J’%?%% 50
bivbhid, s ZOf-CE I d AOAEETEE OBiRY

4.5 e %;1000 v~ fenit] ML, ZVELW, X J;ﬁiibmg'r'un B 72 DB
Lumiterior L—l()(')()j series cord pendand. i, M EE AR T L eREL T, MR L
2 ERMTE LA, ERHOREEEIEC L TREHELTT A Y,
WD L VDS R IS 00 & LT s B EO LR L PERE > T E v,

BThd,

B S P S DD N PPN NP PPN DA

el vaga LR E—Lasy 7oy —A— « B - IR L - K 367




UDC 621. 577 : 697. 97 : 681. 3. 06

E=FRy7T73/Dab—= 3V

B BB 5%
B B B OE @

Simulation of Residential Heat Pump Air Conditioners

Consumer Products Research Laboratory Hiroshi Kasagi « Hitoshi lijima
Shizuoka Works  Yukitaka Hayashi - Masatoshi And6

Progress and development of technique and human desire for better surrounding condition increasingly call for more comfortable

environment. On the other hand from the viewpoint of freedom from the air pollution and effective utilization of energies, the heat

pump has come into mind of people, thus this device diffusing considerably of late. In connection with this tendency, a study has

been made through the simulation with computers as for each residential plan what kind of environment is created by the use of the

heat pump against the changes of weather conditions and how the apparatus works. Calculation has been made with an air to air

heat pump of residential use and its combination with stored heat appliance making use of midnight power or an auxiliary heater to

ascertain the operation of various sections of the machine, the change of room temperature and the running cost.

L £ & »° %

RS L WICER L, —ERCEATO Al -T2 b
tubsL HREBEOEIDNBESFMLE AH5L LTRE, TD
e W TN ORI LD X 5 REEREY, Yok hliEE
ThoTwa%RIBT3C RIVPECEHEHINIZ LD TR S,
F e b ICESHAEFTIE CH IR LEE S OKSEME, KRR
FERMA S IChiY, THLOoDRATCENTEER DL S
RIRIRATH Y, EAERNREALOL S LT et nbn
LEAK LV IBET 3 BIERCO TR Ln, ZoTkall |l
T A-Lo-Ay i LTRRABALTETCRS, FEH -+t
o3 I7av BilkE X CEEENF ZFREFRES, J-29t-2 L@
MEeZefiics U, BREHoMERA, FROREELELIT S
vzudaabr BIREOBETEIEEA vzal-va0 Jod5s BHFL, &
EEHcoRHzEL, FEHN, EEHEOEILR LIk S val
~vsy, BLU sunodazt ORERTAR-%. ThbiICLD, &
MR 2 B oRE, SHH CHT 5 t- o) - BRIER
ozt R 2EERIAVCHT A0 -2 255
TERTER, A¥, Jodss X oa—tsu TH b0, FHEHER
IBM-S370 #{fi i L Tw %, 0456 DK E X1k 150 +aAvF, R
D syzvdazt FHE TOFEREIEF 20 BTH 5,

2. 755 AME

2.1 HRATE 3RS

Jodss COMABATRO DD ZFELTYER L 228, #lH
D —57-5 *» Ror—o 2B (220 & S WHATRE TS %,

(a) air to air t—tRy?

(b) K t-bfod & J-zst—2 & Lo HIBIENE: OG-

(¢) _LFC b~bifod & gEE IR B8R - oflge

2.2 FubFy b

SEEASD LTV EEO vzal-vay BEE fode b TERBIE
ETE, TOMBILECKEDED 7orJur Bl LI 5,

(i) wzlBIn iR

398 * WARFYEET ** WREHLERT

(ii)
(ii1)
(iv)
(v)
(vi)
(vii)
(viil)
(ix)
(x)

et

t
t- o7 AR S (COP)
e PN |
HHES (BA, KEH)
e T,
Su-udaRt

21 JodssBiEooro0-
General flow chart.
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M22 79t7wt oM
Example of output.

2.3 47y b

10wt ORI KE>2EFOL SR b D TH B,

(1) FKEWR

(i) HREMEH Ra—y

(iil) O Aox-vu2 FHL

(iv)  HHBhREREEREE T

(v) KfE - S48

(Vi) pralb~vsy B4R ()

2.4 #mgzo—

D vzalb-vsu 20954 W, FLCHE LERAME Sods
6 (A, 45, No.9) G THRT 3 Hike Lt > Thxh, o
J0954 DB TEHRAT» bIEEFAT~OEHRF LTnd, K
2. L iciig e 20-Fe—t, B 2. 21C 7913wt OFRRT,

1

3. ¥3alb—=varhFk

3.1 AKEE
NJVRHEL L RE 7 Ef O T2EKS 7-2) 2980, £ESMO
W - RWOMER - B IKDNWT, KEFI6EED Az 2EHET
NN LR EAFECTED T Bbbok. D Aa—vibicid,
BRI X b IR E CORLIT 8 X L Lo HERB LR L
B L 7o
TO(®)=A+B - cos8+C +sin8+D « cos 20+ E + sin 26

® B PAKEEE AT ZREAMRFEXtH Y, TOO)
e K 2EROC L o TEDL I ERZIONTRETSH S, A~E 1%
HRERTH 37, 16#lET O A~EDH%2 KD, Jods5s KA
L, thk a-Fibli. COXWMBEEER3. L IR, 2EFHD
MRS X VNKRED As—u X, TRENELR 3 RK—lic
B DR HE EROREENKEL, Zok AREEZER/IX
Vo ¥ BEOBER O Aa-u REETET, BE b —
EREL LT3,

F vzal-vay R4 ECOREE, ik OBLIDEED b
EICL I KRDTn D, )

3.2 ERAFEISEEFEFRNOER

D vzalb-vay ~ABFELIK, §lA Jodss TH 2 TEERE

E—tfod I700 D 2al-vsy FE - S - Ak - Bk

# 3.1 HKoNKRE Ag—vo~F
Patern code of out air temperature
for each district.
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[5 % b
5] 0 % o) Z * I & ‘
O 7 e 7
A % H %
# = [©] 8 : O 8
e} 9 ) 5
% ; = 5
1 ’ u ) 7 [ u ® s
~ | O 1 R ) 7
il £ 5 0 i % 5 5
Mo 1 O 9
% oo #L 1 =
,x 4 | © 2 f . © é
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BRMEE Jodss) (GE, 45, No. 9) »bEHEARR 1ot
ENBR, CORMEZENEE Tr EHKEE Tokckh>F0 L
S, FEEFAMNE LT v2al-vsy KFEHALTY 3,
_Ta=To
T Tx~To
L : SEEEHAN
L, : &5 NKREEC LT 2 BE AN
L, : 518 - AR BB A EEAR
T BEANEERICEE L 2R
K B2/ Ly kB - & - T R Lo BER - R AR
59, Ly ciZWNHRBES - AEATES 2, Cch biI LEEARE
$ Jod5s DAEHPTHE - BEEINTCD Jodss ~BAT 3,
3.3 BEOSTF—2UR
NTIRE - WAL L 2 BEOBEREEN - MEENZHET3
Tedic, BERD Aox-vux 2R YL Lz, B3. 1, 3.2 b~
BLUBBERERO Aox-v02 O—Fl2RT, BEERDO Aox—2u
2R2PEDL S KA T D, E-PuF DEEN Q 1T, X3. 1
b EHAEAETRENKR) To TR, ERRARE(ER)
Tr T—RKXOZEAENFE 2T h 2, B[EHE oELTTHTD
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RIS

EHMER AZEREOYE (T)

1.4}
1.3k
A 1.2
x
LR
< 1.0
0.9
0.8
) 0.7 )
8 10 12 14 ( 8 10 12 14
2 (CWB) EE (CWB)
(b)sg

3.1 t—-phod Aoa—2u2 O (MSH-22RSA)
Example of heat pump performance.

10F 4 10
Q =9
8 g 8§
7| W 7+
6] [N
5r X 5
4k =g
3 E& 3
2| Ei.
1 Waso
E)

sl (h)

E R Roa—202 O] (SR-1401)
Example of heat storage-unit performance.

Qu=A+B+To+C + Tp?+D + Tp oo (3.3)
T b—Miod ~DAJ) En T
Eg=A+B « To+C « To24D « T woveeeecreenn (3.4

X (3.3), B4 o A~D, A~D gF{EHEckh ZzhZh
Kb, Fod5s DHEMICHE F-2 & LCHBEENR TR 3,
FEEB IR O Qe X, Lol E T - BRI A 90
FaL (B.5) TiiEn b,
Qo=A(Tag—TR) - rrereerrrmammermammaeennnn (3.5)
3. 1 oRBEED b, BABBRER X UEERRRE A ©
ExRDZDICOEDRFEAT B,
Wil 2 KB 2R OB E g, 12, X 3.6) TRbEN D,
= —C o dTar)dt oo (3.6)
C : BRI O #R i
T Qo t ¢ EREMTHBTEhb, X(B.5), B.6) kb

dT;
A(TJ[——TR):-—C- -ZZ;J{ .............................. (3. 7)
KB EHHLT
c Ty—Tp

e e

i 1Ogem ................................. (3.8)

Taro = Lofi ORI EE
3 (3.8) 28 Lodl {REE Tor & W58 ¢ OBARAC¢H D, 3. 20%
2 RATIE, BSHEREGs X R R ol A 2 v
&%, COEDEBE L RSN Jod5s i€ 72 & LTHIER
ENnTw3b,
3.4 FRoHE
B vzal-vay HERREFEHHCHE S, FEILTA
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3.3 szal-ysvETL K
Simulation model.

% LARwA 2708 HETHR L, O

d

BASRI RE
oo B3. 3K yzal-vau © &L HERT,
BARLITORANI Asuz F TRl TEDT,
(QuAQe+La—Ly) « dt=Cr+dTp v (3.9)
TZTit, Qu:t—MuT el

baid
o
®/E
e
>
Q_‘

Ly st ko5 A

L : Pyt 4

Cr: HBBER (GEH0)

dTr : FAWEE di cosR L5

2 (3.9) OAEASEE Tr OBETS 2 & FAc Tol), t O

Bep 5, Te OEICK b vaav-vay W« I (0%
10~15%)), ZOUORALILT 5HEAPEE LT, CRBHO
ik, S THBEIC D pRal-vay MHIOME SR TE L L
oo TOXSICLTA B.9) OFUIMEMEIKILEIL, Tr ZDEFDL

S5 HXTHL LILD,

T”::T[wwt’gk,,v,l(g,,‘ac.l,‘,1/ﬁ,Jo ) . Jo(Qu, Qu, Ly, Ly, To)
............... (3.10)

(3. 10) Far EA b i X UF 200 MHCGHHTE 523, Qu=
0 #FANETTFAHD ORI vzal-vay AL & Do EHMEIE
X S PR BE TSR IC X D #it> ON-OFF 3¢ bz & h, =il
H ZRCONTET 328, T Jodss CHREMIRME OGO &
DERIEZBHL TR AVY, EHEAML Y S b-MioT BEND
X AR, ERUHRIRE S SRk ReEiRE (o & A EEW 26°C,
AP0 22°C) —EAEEN D & L, BEE, FHAS, BEomEzsit
AEPEEINZETELTwE,

Ak LR G 10) P oREO%MEE Cr ofEiC k- TR (G 10)
CHEENLER TR, »AYRKEAELERT D, S Cr D
i, *hFhoFEET—@T>0 Cr OEEE (1uFvh) LT
WER, FBxoHEEThoTnL 5 bic, Cr OlHT&HE & ER
FLUREAT LRSS LI TAIESCENENG T CHE S
2 HMERE Uk, COBEEAE LCREBEORIES, KAEOEESS
HHRLRORESC - THBR Y, GioBEREELIeRTN
X, Bl F-2 Lok TEREEbAELS Ao kD TH b,

3.5 SyovSaxRtroEE

sumudaxt OREN, ERUEGE O Blis X URIEEA K ENS
Hic X h3ERHh, Jod5s KN IR T3 F~2 dHENSHD
HEFRICEhETEE L AT NE R bRV,

MEEN ORI, t-t 3 B X CEBEEEESEH L AE IR
% vaal-vay Ffla i (10~1543) T2 cRT 54%, T Rl
REMCRIT A > Tnk\v, HEREEHORMED DY, B v-
Ao BXER -2y OFRES L cxhEh v2al-vav L, X
OFRERMEHBE LIS A0 (HE) 2L T3, CoK4H
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£32 gHoK[REOH

Example of weather data for each district.

w1 n ES u:f X " = L
i i
!i? s max | 4 - 3 max | e 3,
2o v B e Nl ELH B e ®OEIBE R
RIS I S R L M I CI - O I ()
1o (CHf nl 08 10.4 48 1615 1 8.2 | 49.3 9.5
@& b 03] 97 53 10.1 83 | 57.2 16.0
” @Y lem.= | 0ol 100 90 475 | 47 | 837 | 55
;1o 0.8 | 8.1 a6 | 1375 | 91 | 493 | 7.4
@ 0.3 | 8.2 54 1075 | 7.3 | 60,0 | 114
G e 00| 80 90 65 | 19 | 820 | 122
5, | O 0.8 | 11.7 42 1215 | 89 | 49.3 6.0
(28 or © 0.3 | 10.4 48 11.35 7.7 64.3 12,25
PIIN-) 0.0 | 80 90 4.5 1.5 | 8l.2 9.75
.
2 3 o] 0.8 | 14.2 42 11.75 | 147 46.7 8.0
© 0.3 | 141 52 12.5 12.2 63.7 1475
GY e 0.0 | 9.0 50 675 | 6.7 80.0 8.25
6 O 0.8 | 287 58 9.4 26.1 60.2 9.25
. © 0.3 ] 27.5 63 | 141 | 253 | &7 | 150
L O ™ 0.0 | 21.0 % 65 | 210 | 8.3 | 575
; |O 0.8 | 321 54 12.35 | 329 | 80.2 106
@ 0.3 | 301 44 1135 | 311 §7.7 15.2
@ e 0.0 | 24.0 50 7.8 | 260 | 873 | 52
5 g | O 0.8 | 32.3 55 1625 | 31.2 | 60.3 | 13.5
(@) 0.3 ; 30.1 59 10.5 | 29.5 | 67.3 15.5
GY e 0.0 | 27.0 90 425 | 240 | 87.2 2,0

EARER AR XK L - THg— Ll T B,
T(y=Tomax+A+B+ cos+Csin0+Dcos284Esin 28
(T(2) = %MEFNRENE, Tomax : HEDMASFURLE, 9='§§ oL, LW
A~E: {HE)
KR b R SRR o RIRFIFRRHRIE R L 2e2t, Wiicow il
KBREW AGHE (S41~S45) I b REDIFRF R % Koo T L 7o
(EURRIEE 98~99 %)

WA KR oBEHFice WE3. 21K7T, &3 20D Sod54
KR E N T 525, B 7T EROK[R F-2 OFBEERRL Tn %,

4, BEBHOE- MR TER

S ¥ I EW o BERic MSH-22 RSA-S (& 4. 1 {HBEZ5MR) »{#
FALl7 v3ab-vay OFRE R, k& il B#EkE (Isan-u
25mm) oERAGREET, K4 10X5 2MED OFED vz,
L-vay BRARIA. 30 L5k b, 4 21 suzodont B
B0 AT HEN, T4 21 0L FCEEOZTOME
BEEZFL T3, KMEAERE, AKEEXY 1~2°C &L, 10
B b OIEEE ¢ Y 31°C D LERERE 26°C 3 TR0
05505 Bbhd, TRILI~IVTRETRE, BEAERXTS
B b b o5 IR T AL AThIE I CEEE *E'ﬁﬁikﬁ'}‘
LTl Bbhd, 2-5 OBERBEREREICET 5 F TIX 1002

HEIRTH 5%, PRI 55 96, TR 30/0EE§T*ETL“CW<
C&z)ibz)‘éo
[ 7 N
E_a"/;‘g.‘ u‘f[!lll“
1% 1,800 z i
& 900 : .
(L =257 v %) E
HHHUHFI
/7"—37\%? 1% 1,800
& 2,200

(L =28 —F{45)
X 4.1 FEREREREE (88) BHY

Plan of foreign style room (13.2 m?).

E-tfoT I790 D vaalb-vay - B - B8 - # - Rk

=41 BBEOHE

Specification of each unit.

(50 Hz/60 Hz)
% E o~ b v 7 omo= oy b N
® & MSH-22RSA-S | MFH-22RB SR-1401
ﬁiﬁgf 2,000/2,240 2,000/2,240 ¥ w4 8,500
; - AR 2,800
Sk 2,000/2,240 3,030/3,270 BIAKAE 700
w10 wlo 16100V EEEN BEHED
s i i #
w 100V 200V 1¢ 200V 1¢ 100V
i £ o#@ B 750 I o# B 750 k- 1,400
- HRHT v 15 5 15 Wrife— % 550
w ET CR 20 sH7ry 0 | 7 7 v 10

PR " - . RS 1L4kW
by % - S 14 100V 70/80W | @B 1,050/1,250 W BRIEH 20 (W)

HER
RN FHit 14 200V %% 1,800/2,000 W (gkﬁﬂ#&iﬁﬁﬂi@ﬂ)
+550 W

) 980/1,170W
e~
£ OFER — aco b
w
ES S (KB E)
g BERE lwnanemns| afervasss  aw
i B0 Tami
2R A A T 3 E%Aﬂﬁ%%ﬂlﬁﬁaﬁi%m%%& A | mwar (BEE.
OC °
W 28.7 | 58
B 0.8 6| & 27.5 | 63
. ™ 21.0 |90
i ° w321 | 54
| |y Csose ar | d A |4 | H B K R 07| 7| B 300 |6t K
W 24.0 | 90
7
B 32.3 | 55
Mo 8| & 30.1 |59
W 27.0 | 90
B4 10.4 | 48
mo08i12| & 97 |33
B 100 } 90
W 8.1 | 46
o BO7| 1| & 82 |5
o ¥ 80 |9
| Lo Clsosg| A | 4| A | A | A A #
. B 117 | 42
2 B0 2] 04 4
m 8.0 |90
B 14.2 | 42
3| & 141 | 52
B 9.0 {9
B 1
0 2 4 6 8 10 12 14 16 18 20 2 24
A0.2A /m? 7, 7
S5 oW A, 2
#35 400W % %

4.2 syzufazb BHEROQARRNFGR A

Example of load calculate condition for running cost.

: £4.2 o WA BB R
(FERAEES)

Material list for each residential. B : mm
E4 B # * H B
B B | B8 9.0, r—7 4 v 0.5 HiT 4.5
ES # AT 577 =y 7.7, ®HE (F7 AR 25.0)
23 Cwbdrkh 50, &K 120, KR (7 5 x# 25.0)
B H475.0, 2R (775 = 25.0), A 5.0,
B o B 1.5, A vibEAEL 270
] B | /iR 4.0, TRME, A® 5.0
T 17 5.0, WA, | 5.0
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200f / ) \
o / s \
Y N e T / """"
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32t o
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53 & (h)
4.3 p-MRuT Ik 2 HFEEEE (MSH-22 RSA-S)
Simulation for cooling with heat pump.
5, BEROE - MR FLREEN
FIRBHEF R OHEAEER
oGRS z72 (MITES) (IEREH o256 TH Y,

SRR t—tid T, BRE t- bt T IR L EERE NI X B Luf
RKOBREFESR% MM CLBESCTlATw b oTHY, t
~MRoT & 1~2HP 3T 3 B, ERE IR BRIZER & 14
~5kW o 4 S HCH G e THIEEE T3 0 TH 5,

B 5. ligcopo MITES 21 $0EEIE 3276 TH D, b-bR
275 ® MSH-22 RSA-S b & UEERENFIA BRUEFE 0 SR-1401
(Ldickd LES2M) G20 %E, ARckF 31 A4
DDORA% vzal-vsy LAWITH S, BHD dako @4. 1, &
WE A REERE 4. 2, FEOFWMRAE D K4 22 AL 25

BTHD, M5 1% E2esiE, BT BREFEROEKRRK
BoREY ST TATIREL VA D B, BER TR,
NEDFELE#DMD 2 DT L VB Z o T3 e Bbh b, ¥
7o 16 R B B kAL ) AR 2°C FREE & (B e 28 b EL
IZEE oMmEIREIC I b T, 20°C % T b 20 AFEE O RIET
HELTwI L Bbhb, BED b-toT g & BBIEERD
BAREE T, - toT OMIERIE 40~609% & ab, ®WHI18
RC 50 bR HING 225 22 ) 60 e L, T4 ur
76 TEECEIEEL Ko Tw 3,

6. F7—RFEe—-sfF&— KL FOEEER

6. 1 d#iil) E-a f+ ¥ t—MivT OIFEABHCER X 9L W%
FLTw 223, MFH-22RB (800 W #B) t—2 {1 %) oW BT
31LAZYOEHEED vzal-vay O —HTH B, MRV K4S 1,

402

51 t-t /fu7+11’,ﬁ‘[f}h""7)3}}b y3al-vsy il
Simulation for heating with heat pump and
storage unit.

Fsg (9}
& (%)

- Aty TR

(b)EPLAE & MO,
241
201
g |
p= 15F !
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, 10- } |
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o
o
_.5.—
.I"'"|;’11‘1'3'},'5'1;7‘1‘9‘2‘1’2‘3’
-0 12345678910 12 14 16 18 20 22 24
B L
K 6.1 #Hilht-a % t-rfod OEBEHE vzal-vay B

(LHE&D)
Simulation for heating with heat pump and
booster heater.
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Residential Air Conditioning Load
and Heating, Cooling System

Eiichi Ohara - Keiji Kobayashi

This article describes the load in heating and cooling of residences and the air conditioning system.

Especially discussed is the

problems how the air conditioning load in heating and cooling is affected by the architectural construction and how economically and

comfortably the heating and cooling can be accomplished by what kind of heat insulation in use.

Moreover, mention is made on the

operating states of air conditioning systems actually installed in some residences and the living conditions brought about in their rooms.

It is very important to make thorough studies on the heat load and to select air conditioning systems to meet with the characteristics

of them in order to have comfortable results.
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Cooling load per unit area.
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Typical residential air conditioning load.
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Construction material and heat transmission coefficient of each wall.
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A Study on the Improvement of Reliability

Manufacturing Development Laboratory

in Automatic Soldering

Toshio Yamamoto « Takashi Kondo » Kumiko Adachi

Kyoto Works  Toshiro Sugai - Shizuo Ohno

As a result of investigation made on the cause of defective soldering in the process of quantity production of printed circuit boards

for home appliances, it has been revealed that the lowering of solderability with solid wire termination in the course and in the storage

account for a greater portion of the failure. To improve reliability in soldering, acceptance tests of the parts have been made by a

solder globule method which offers dependable judgement on the solderability, and conclusion has been reached that selection and

employment of lead wire of good solderability brings about simple and secure process.

Then corelation between a rate of poor sol-

dering in the automatic operation and appraisal of solderability through the globule method has been sought for. Based on the result

the standard of the acceptance test has been set up and introduced to the quantity production, resulting in successful attempt of ele-

vating reliability.
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Schematic diagram of automatic soldering process.
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Standard soldering conditions.
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Classification of defects in automatic soldering of
printed circuit board.
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Defect rates in automatic soldering of printed circuit board.
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Effect of flux consistency and conveyer speed on solderability
of solid wire termination.
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Principle of solderability test of solid wire termination
in solder globule method.
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globule method.

1 H [ SV I
oA X OH X Sn 602, Pb 40%
Y PR (mmé) E & (mg)
1.20~0.75 200
oA X B R R 0.74~0.55 125
0.54~0.25 75
0.24 LIF 50
W~ oy 2 OEE 235+2°C
WWEH oy 25wt %
7 7 v 7 R
AT RELTLIT—A 75wt %

WMAS 2 A LAMEEERWCRI L TER L WIFIfREHA T
5&@,Lmoﬁmﬁtmaékuprw@ﬁﬁﬁmt&DAﬁ@
BORE XD IREICR ST BT L NTRETCH B, ERICH WA
FEEREBEBONEY R 3. 2 Kiad. A& UANMo s,
3.3 ART LS ARBERCLY, Y1ovhdvor 2R TH
ERELHTEIRR Lk, HBAEOFEL K 3. 4 1KRT 2,

(a) —EERORAKIC 5w %BWL, M# Joys LTHER
THCERRE T2,

(b) HBECHEHD) T -1 HEEE C —ERO 25002 BT
LA, B[R EALRORLC TR CRAERY 2T %,

HE A G TR R 2 B8R L BT 5 0% - 1Ua - dE8E - B - FH - A 417



3.2 BHES I -F oA Lotk

Solderability of various kinds of solid wire termination.
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Change in solderability in manufacturing process of

resistance parts.
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Decrease in solderability with manufacturing process.
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Effect of surface preparation on the solderability in
manufacturing process.
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Change in solderability with preservative conditions.
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Improvement of solderability by surface preparation.
MWL ALK X 23 0TH Y, BLEEoFEmE XM

AJYFT L2 GEEL, AABHGH o S 28 AR & KIS Lt
mmbfm@ca#WEmC@otcceﬂo ik, FainTT

o B ANOTED 0 TH B2, wIhoEasd y-F#
FEHOR LHIMELETEEZRERERL B oTh B2 LI B
Chbe Fh, V- I408ER T8 AL RALZD-ETH
A2y bbb bT, WTHOBEICFATHELLLTWAW, Bk
DT EDD, FARD-E ) -F ROV, EHEoBLRe
A CHHEDBICE—RMN RB RIS 5 C LB LA TH D, Ak,
FICBAED-E VP BTHIC bbb, J3 & J4eT
BACEPA L 2 FRICOWTH, ¥AFMCBRE L Tyhini,
WoEFHE Do FHKR, DI Y-FHREEHD o0 B S5 &
DY) A X DERNREZ bivd,

3.5 FEIBIC L B4 CaEnikE

TR X 3 & UAEQETE $ s AWiline, RIFICX
3% LMD ETAE Lo & Uath e iees 2 Hike LT,
FRdE, MR 22 o F B3 XUFHEA KL 4 O RELE O SR
KOWTHE L. TOMREYR 3. 8 KiRd, #Afte LTl #
T2 EE L Cw T 2 U AN TE PTG R-1 % v 7z, {3k &
LC b MR AETR IC L SRR 2 fT R o 2 & & A, )~F HER

:“f‘-—’-'ﬂ:ﬁ\ﬁw; e had e dic, RUAES 2RV ELA
ﬁ,ﬂumck%c K7 La— BB NBE 1T - THWA
FIIE, U-F RN URM L X i b b, IC X - THE
D BZNHBED BLE T B ENDE D D, R EDREDRD DI LD

AREPET 5. DE¥CEEN 22 0> FVB LUTMRAL DN
TR L e fil, Wi 5e s BEEARIRMA R b, MHEM 2
Ao IOk 3H7EIE, 60~80°C m - ¥ IBICH 2 SR 5 72
¢ 02~04puH0w - ERETC N TE, MHAMECS 2
W o BIRER 2 % OHWEEIIETH B8, RSB L TG
6 AMIE et 585 ébLLﬂﬁﬁénk¢LA@®MﬂT:
Hohd, BIFRRER Ko Tnik,

Y EoBEHERe b, MILRICFWTHILL 28dh U-F #e
RAEER It Lz y-F BicDwTyd, FEWLEIKE->TAL
B D B XA, RIS L 2B a oS iEER Lo v &2
D, COX S RJEE, ABCKHEFETS 5 LicToAa®
WrTabhve, LEE BESEINSLL CoBREECT
EBER X b ATWY 5, BIHOWMO A L 0 $& 1k 22 m L
T &S HERENTH S 55, MBEPADCRED 3 WITHA
SO TRI OB AT, & Lo B Wil A A% Bh
WTBFEEHCRESE DO B cE 3 tEL RS,

420

4 BRAFPHECEDIEHY — FiEO2 AlaEIE 0BT

HLHAMDFT B - F MO B FHWCEE T L2 » 5 F
&ﬁ,ﬁwb&ﬁmxwéibﬁﬁi*ﬂzﬁwéﬁéﬁ%@%&
FERTHLCEDBHLMICAS L LI, BAREEZEEHASC
KXo T LaotErARE LI ich b, MR LTE
FEHR EOES L TOD ERETEC LB TER, LAL, BET
BCE) 3 BAZFTRBROERE X4 5 2vicl, EEoHER
AMENT T 5 BAENIRE (ALARR) OBEHKE:
ATRERFIC X % 7 U SRS R o MBEIBRERZ Uik LT, #Hdh
Y= $RD Tyt WA~ DIFEOTRE WET 3 200 TARAL
HER ST 2 D B,

4.1 EEBFES JIUEBRERGFORET

B ATEBREC X BB - F SO S AR RET 22 0 IC
&, TTHBRAZMT LT3R LARERLZIALEKEICL S
RS R OB OEBEIC DWW TR 2 B80S 5 2%, FECITHE
ARG OBE & A ZSRERERE i, BE - BE - 0590
28¥, RUAMEEZTETIEEE5A R IREoTnd, ZRbHD
HMED 5 BThH, &I I59o2 OHFHOHE T A LAMEE K EL
EFETav0eEL NS, oA, HMZAZMIVEETCH-
T3 F-1 0k 5 A ATEE 05002 & 20 ¥ ¥ A KLBREAR
ICHACENEFRETH 22, RAXKERBHAD 25002 & L

T, U-F oA UADRBIC K » TE D K UARREICKE 178
FELEELDD, 2FV AL 2EF20Lk 5 ABEIC 259021
PR EIAIEFEYE 95w02 RN 5 BREENIAZIC A S DT, &
RE— 95wz 2w BE L3 TET, Lo TET 25002 D
Fisdk & 2 U o MBI RIC D W CIRET L e ¥ 7, BENZAZT
FICET 5 AT IFRIERI 3B EREINTH 20K LT,
FAEREDOHER, ALO I COREZIET % & » SRR H

I (%)

Bl 4.1 % Lo & ok
Definition of soldering time z,.

il

AR CHbE

TS5 AT 1%

5 B U R R T
75w AT 2% AWIBAOIEATIO L LA (s)
4.2 95,02 OHEIC X 3 & UathoiEBaEER
Correlation between solderabilities under different
kinds of flux.

o
[

ISR H ) - Vol 47 « No, 4 - 1973




5T b, TNLD 25972 D 25502 VERDS,
LERERMICED X 5t

y—F #

REEROB & b

/w%é i’bé 7)>

A O BEEMA~ DI b0 EAREEK

,(_Ei_[_@—‘zj:ﬁ‘& LT 4 1kt ks,
FHPEEH 95 S5 IClIG 3 5 e Ul ¢, B3k, i nT 2o

25002 FBOWMEE R Lk, TOMEETE 4. 21TRT,
Hicas ks

3 3,

F-1xh+

JitsnTid,

I, T-licsd s 383

Hbo F-1 ¢ F-2 iz, F-logiic

F-2 OBEIZ SBLITD

Zoc, F-2 %
uJ#SHuT®mm A LT XS A

WEAEMT ST 2R UARAEY

Comparison of soldering time in solder globule method with

Hle—E DB

=]

x 4.1 AHEERS

[=]a}

ic, F-1 & F-2 o o3502 1O
KHsDTER AL,

. 7 =]
g

Y- B A ZZERIEIC X

HHEORBICHES 25
w2 VEFHOHER R RO TH 2, L L, BEIEAKN
FARTEER 3B itk c &phneTh
TOMMEED ZE MBI TR L wbiT
id i DA 3 BELLF,

HHIC B C—E o HIBIBE (R %

AT ICET 3 7 UARRED L

soldering defects in automatic soldering process.

RAZEFICET

CONTHFANTH R, E
LT, RAZERERMBIC 2D 25502 AL CTHlix D
ok UCAE kD, LS L. CcO8E, BALRTR
Y BRI O 7 U b d
—RICHV N T 3 - co R E®RS R L, T Lb, AL
CHATILERS S, LT T

Fl—aglicowTE

podigie]
R

TEDTHID b,

AR s
b U—F BE AT
KE@L&%%#&@%@%% Lo TEPR A D, F-2
VERIBIEEW T A Y 2,

HLTw»
¥ v B 3 A ZEREREBR ORI T, BB 95
y—-F e onT, H
BHTHEC LK. A,

B HEBRIER : BT

B AT B0 2 B R e AR B
:
F-1 F -2
wns TN | R R )] N P e
1.6
1 280 0 0 99 .
0.6
1.6
R -2 280 0 0 100
0.7
2.6
C -3 280 0 0 50 F—
0.6
2.6
R —4 280 0 0 93
0.8
3.6
C -4 280 1 035 1 100
0.7
3.4
R—5 168 1 0.60 99 i
0.9
5.8
D -3 280 2 071 50 et 1.7
0.6
6.0
R—6 280 3 1.07 1] 100 i 1.9
0.7
4.8
R -7 224 4 1.79 98 pee | 2.5
0.9

BB A Z T TR

* WE By mv‘lﬂifi‘!‘ b

Wibhiz 7 U Al sec) & T2

0EI G
L TG

B 5 EEE LB 2 W - A -

BARRTERERPHERLZ Syt BRI, 2BDHS
O —~FEOMG )~ F BEEF L UL AEFT Lk %
Ze, 30 1B Tilk_7z X 5, U-F OB X o Th UaHpR
25V DNRHDZDT, IFUub FEICEGEL TRA ST T 3 i
HET 0%, BAZEKCTHEBET 2L 588%E L,

4.2 FARREZCLZEBRERCBIFASSHFIZSTEARL

HARE

HRGE V=K ICDWCTIRARERR X 28050 e, HER
RGBT 2 LARARORFRE RO 2RSS, |4 1
LD F-a FOHBEkOHEE, CoFICRHED
T R woC, ZAFEEI X 2883850
AR i3 T &0 L,

4.3 F—HONIBFES JUNIBEROERIM
T ANLE LT, BAFEREC X 2 REREEY b & ICBH
EROHEREE TR AR, 200K B EET 2 3008
HERkKD, i e Juoh BEIC BT 3 % CHATRBROMBIMET Hiat
Lizo Z DR, t DnhAhdb b T HEEERE LR, %
DEH J37 D T 5 (GENEAREET Lo b RN I B\ 8
t=2 B XU t=3 ODEEOFHEREFE 4. 3 IRL 2,

Fre, BRI AR 2 A0, REOHSEHRREELT
WRHGR, HEFROZEC X Y BHEARELT 2 B oiEHEIiC
A ZEEREIC X % s R
T o e B o281k
Bl U= F BT AN AR

LA, 1

KL%,

L‘hui’l\"{é x5

I b2 o1 MEEMD % T
PRI 2o TR D A3 MERHLIEL,
DHEDIZH R A

—~

LOTHD,

—_
&
T

1.0}

BB L UAR

FATH
o

EEH
(o]

0 10 26 ) Iy 56 0

A RIlHWTH LA

'ty (%)

X 4.3 Elﬂ]i/\/fcﬁflti?ﬁé UHARHR
kD 3 a UAEOBIR

Relation between soldering time in solder globule method

and soldering defects In automatic soldering process.

& A TEERTE

iny

©
©
B

feN ¢
b
=)

=57

- P R—6

\
N
S

S
N
Inln

S
)
{

~

RBGH I (%)

! 1-6

0.1 by IR A AT A Y
0.1 1.0 10 100

FAEIKRCHT 50 UAEML (s)

X 4.4 o5 ERMRIC X A& Uhtko F—z
Weibull plotting of solderability evaluation.

e RPN 421



2.0k

SRE(%)

WS
-
o

i

5%
T

EXbs

VAt

AT

i

80 70 ‘ 80 ' % 9!81{)0
RS 2 (%)
4.5 BRI A FE@) L ARRRE oBEiR

Relation between cumulative distribution function
and defect rate.

DESCEHLDEDOKNEWHIH ORI IC T, KX [ %
5o W RO—PIER 4. 4 1R T, WipT PR R
BTHY, o THRBERBERICHHEE k., wWTho Y- ol

%conlﬁmﬁnm%’&o&#,70m%£&uﬁmkd

- oYY H@ﬁﬁf‘zﬁ T E—FPRADZCEETBLTH 5 LEZ
o, HAEOLR CHBEOBFL, V- MEEROBHEO -
Fafihscric ﬁmtrwogm&#méh5ocoueom
I, SBLYENMABRNALELRC 2 2 EbRb,

1L ERMIC BT B~ D A52-2 B X CRHEE AR
bbn7wk,thwmbkvm»JrukﬁéﬁbgTﬂ$a
O % & o Thic s b, BB BT 28 CARER L DR

—FHN AR SE B 5 T R bh o . —Fle LT FH2) #H

7~1’}{?%E X 4. 5 C5RT,

4.4 M/\?ﬁﬁ%ﬁ%‘&%m@i

B A7 7B % UAANRER & A Z BRI X 5 3RS
k@MKﬁbnk%w#b,!Wuhrﬁ@waﬁ%w& S
HTLENRTHHETHDL, M4 3LUREL 5% Y &l OB
e FE AR R PR RIR Lre T ool LT, BY
IR & JEE AT i LR ICF NS () LAY
BOMEF b & CEEL 2o

e X4 3 ot=30Fa0lRLY

F(3)=1002% 7 b &t
F(3)<100 % 7 bIEFGHE
DE Y RALKECENT, BAERE L0 IR LETS

b OB ETIEEHE, PIVETEKE T 5,

A2 4. 30 t=2 oB&oMRL D

F(2)z90 9% 7oA
F(2)<90 9% 7 b EAEH

DEYRAZKREC AT, BAER ALK 2ZHY EET 3
Lo 10 BT THNESE, 10 % 2BIESEHET D,

] 4. 5icsnT

Fx(2)Z98 % % b IX S
Fx(2)<98 9% mbEARERHLT 5,

PR~ 7 SEHO R ARERER R D L Y Hegdbo
HER S 570D, HERRICERPELZCL B 53b0LH
bhs, @4 61, BREIC L > THHOKHES U-F HOTAR
HETRoeERO—FZFRL TN B, I ~FThoRERE
BTy R EAEIARL, RETHROBREEE: LT3

422

100 4j08008T 080080 B

(%)
o

o, B

P I
D ¢ ¢C ¢ R C D

X 4.6 ZAREIEERRICID < SREHGO FH
Estimation of solid wire terminations by the testive
plan for incoming inspection.

BT ERHONTH S, X UHEMEE L 2B & oflE it e L,
LROSHENBREMNE & 5T, & 2l TRIURESR SR
ARIREC BN TIBHATALL awt OBFEHETE] 2n
5 &5 mIEEABTIE, KYERNTHLS LBbILE, AF,
Owh BITR CAECHA R D DELDERS B X 5 A5 1-F o
BElE, #Hovt CLCRARERHTLERABL LBV ET
b,
¥, AR 3\ THE, BEIEAZHTHD 25002 & LT
F-2 # HoTwa 2, o 23wox ¥ FWZEEaTh, cofgfic
GO b oL FAOHEMEAE LN bDLFEL LNE, ThAbD,
F-1 (ogv 26wt %, 4vJobL Pua-u 75wto%) & %o 35592
Lo 25w VEROMPMER dH < L, F-1 & F-2 o & =
Ne® BT XY, SARBIEOREMNTEETH S,
REWS U-F OB AR HEL T, CCRRET L7 & o
FRAITICH EDV VLRI > T O T Y 550, HRkX
R ORE D 2 WERCR AN T EEAEAR S 5 21, &
HC B BARRRAEL oIS oW CRLT L b I &
T,

S v

Fyu b B BEHE AT THICH T 5 Bk EY 11 5 %
B, IEEHTEHTLIEIFRCOCT I BORAENGRA
DOEMRE FE L 2R, 1-F oA LARAICY LT d otk
FEDTREC e Hbhok, ¥ CHMEZ RO METRICE
T3, & UHHESCERSRENE PO B> wTRETd 2 &
BHc, Mrtv - EH 22 Do A COERMABICE Y, & Uik
DT B T ERTE K,

$h, RETRICHSTLHEEE VA LR, BEWANES L
T, W I-FMOZANKE TR CAtEokER TRy, ARLA
o BIF A28k v~ F oo e 3 - EFT 2 20oRfEs L
BAESHEDOTETICD W TR Lz, ZOMR, Bk LTldiRA
EEEASRETH 5 L ofERE R, BRETRICET 3 XAZMNT R
HER L, TOEALS 2R AREEEHRTNET I cLavTE
7o

Bl k, ASCCRATBETIC DWW Tk~ 7%, Eu i IC A Lo
AT LT, BAXKERHEATE Ay, Rtk L,

SRR - Vol. 47 - No. 4+ 1973




i BB T W CEABRBNT 22T ho e Th, A
IR T OB L FROZABREY v 0 8o bhkc
FRELTE o

ARFREOFRITIC B Y, FUEELERT AN, S o @
18, ¥, F-2 OHFHLENC DWW TR 9CRT BT &
B RAOIRER e C LIEBOBEFELT LAV TH B,

T F X M

(1) MIL-STD-202 D, METHOD 208 B, Solderability (1969)
(2) AH, = A& STFo hod SodRBRoORN (8

T3HD, Aud BRik e @ik b, National Technical Re-

port, 12, No. 1 (1966)

B #EE A 20 LRI 3T 2 EFkEi LBl 5 DF%E » (L - gk

(3) DBasic Environmental Testing Procedures for Electronic
Components and Electronic Equipment, Part 2, Tests-Test
T, Soldering, JEC Publication 68-2-20, ((1968)

(4) HeEraw 7,110 (A3 39)

(5) MR - BB AR (15 45)

(6) Gert Becker : Numerical Definition of Component Sol-
derability Reduces Soldering Defects, Part 1, Part 2,
Assembly Engineering, January 70, 38-41, February 70,
44-48

(7) C.J. Thwaites : R THIC BT 38H Nod & nod 5,
B, B5%, 3%, 51 (H42)

SR - - K 423



UDC 621. 313. 323

AQ E— P AL

— KA AN R EENE—
moR & AR

Mitsubishi AQ Motors

—Permanent Magnet Type Synchronous Motors—

Nagoya Works Kimito Yanagisawa

Recently synchronous motors made out of permanent magnets are in extensive use as driving machines in synthetic fiber factories

for the reason of their easy maintenance, high power factor and high efficiency. Mitsubishi has completed the development of motors

of this kind, giving a trade name of AQ motor and achieving successful results with them.

As AQ motors have speeds perfectly in proportion to the power source frequency because of the characteristics of synchronous

machines. Their speed control is made with ease by the change of the frequency of inverters.

This article describes the features, construction, and characteristics of AQ motors. Also a number of problems posed by stable

operation with thyristor inverters are stated for the reference to the users of the machines.
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Comparison of characteristics between AQ motor and
reluctance motor.
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Dxmenuons of standard type flange type, totaly enclosed
AQ motor.
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Starting torque characteristic of AQ motor.
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Characteristics of AQ motor driven by variable
frequency inverter.
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Voltage and current waveforms of inverter in hunting.
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Voltage and current waveforms of AQ motor under
normal operation.
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Transient Stress of Internal Suspension
Springs in Refrigeration Compressors

Central Research Laboratory Akemi Futakawa « Naoki Muramatsu
Shizuoka Works Kunihiko Tsuchiya

In connection with multi-cylinder sealed type refrigeration compressors, analysis has been made on transient motion produced on
the main assembly in starting and stopping and also on shearing stress occurring in company with it inside suspension springs. Also
with regard to the five cylinder compressor of the same purpose as the above, the shearing stress mentioned above has been measured
under various pressure conditions. As a result, starting and stopping characteristics and mechanism of producing transient stress in
the compressor body have been made clear. Moreover, relation between the state of shearing stress generation in the suspension spring
and the starting and stopping time of the compressor has been clarified. Thus the inlet pressure, discharge pressure and power supply

frequency affecting on the generation of shearing stress have been sought for.
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Schematic of piston-crank mechanism.
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Cross section of tested refrigeration compressor.
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Specifications of tested compressor.
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Arrangement for strain measurement of internal
suspension spring.
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Test conditions.
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Variations in starting torque of induction motor.
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6.3 BEERD 5,0 Tho FEEEOZEL
Variations in rotating speed of crank shaft during start-up.
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Variations in rotating speed of crank shaft during stopping.
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Dynamic shearing stress produced in internal suspension
spring during start-up.
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Dynamic shearing stress produced in internal suspension
spring during start-up.
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Dynamic shearing stress produced in internal suspension
spring during stopping.
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Dynamic shearing stress produced in internal suspension
spring during stopping.
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Dynamic shearing stress produced in internal suspension

spring during stopping.
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PR EE\BE ESRY HR NF™ -BEH REY
Pattern Processing System (II)
—Recognition System of Hand-written Numerals—

Central Research Laboratory Takayasu 1td - Masatoshi Fukushima « Keiko Suzuki - Tatsuo Isoda

There has been a strong demand to develop the pattern information processing system. The Ministry of International Trade and
Industry has been promoting the development of the system through the enforcement of a large eight year project.

Our central research laboratory is engaged in the development and study of the subject. Among the information of patterns are
included two dimensional figures such as color figures, design drawings and flow charts. It is strongly desired to process these color
figures and design drawings and use them for inputs to computers by means of flow charts. These objects consist of figures, letters
and numerals. Studies have been going on with the processing and discrimination of respective items. This article introduces two

discrimination systems in identifying the numerals called a TK method and MT method.
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VAR, Ag—o AR o257, OFRMC B h, WL TR AFw S
HEETEOKRTE Sovzot REMLT, 276 OBFSOHEER S - C PNE e i AE
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Recognition system of hand-written numerals.
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Principle of flying spot scanner.
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2.4 2517 2wt 2F 6T THAH - 72 72 #i
Data sample read by flying spot scanner.

£ 2.1 2517 2wt 2%+ OHERE

Characteristics of flying spot scanner.
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v -~ n 1 bit
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Threshold level S
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Characteristics of mini-computer,

A £ y % iy 8k word

¥ 4 o v x4 A 0.8 iis

i = 16 bit/word

i £ -+4 A 22, K 2,086
= e A ML o gk Teletype PTP/PTR
O Line Printer DISK
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Extended matching method for hand-written numerals
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Mitsubishi New Type Single Phase Induction Motors

Nagoya Works

Keinosuke Nakanishi « Yoshihiro Suzuki

The field of electric motor application has been increasingly expanding as a driving source of various machines, With the trend

of reducing the size of machinery in general, the motor has been also demanded to be built small sized. In the case of three phase

motors, the JEC standard for dimensions was established in 1964, and based on it the types of three phase machine have been changed

over to Class E so as to be compact in size. As to single phase motors the IEC standard of dimensions JEM-1249 has been newly set

up and in line with it the characteristic standard JIS-C-4203 has been revised.

In accordance with these alterations, Mitsubishi has

developed new single phase motors, the outlines of which are introduced herein.
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Appearance of new type single phase induction motors,
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% 2.1 WPEBEomATE JEM-1249)

Dimensions of single phase induction motors (JEM-1249).

ek b ¢ i % # # =
FREL i [
WoES ol g | p RN xR Zz| s | WU
150
200 71 71 1 56 45 150 125 45 ;120 7 14 30 — 1

400 B0 | 80625 50, 170} 135 50} 140 101 16 40 513

W% 1. CYEossE, ) mm xis.
2. DHEE, X IKEEORVRD M, K@k RTEMICET 5,
% 2.2 IEC-2B-74 ofi—ER (JEM <HEwB+ 58 0H)

IEC-2 B-74 dimensions of rotating electrical machines
(small power motors).

(62 mm)
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Comparison between new and old characteristic standard
JIS-C-4203.
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Mitsubishi new series motors.

w B #H R [ ! EoB M o W
2 4 % ® B (SP-NR) 4 35, 65, 100, 150, 200, 250
o v F 3 EHE (SC-NR) 4 100, 200, 250, 300, 400
v F YRGS v F 3
(SCL-NR) 4 400, 550, 750
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Comparison between new and old cores.
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3.3 SP-NR B K & Wi w4
Cross sectional drawing of type SP-NR.

£ 3.2 spMGAEIEEDEONEE (SP-NR)
Outline dimensions of sprit phase start single phase
induction motor (SP-NR).

(HH mm)

L : i o e - i 5
B R || B b OED ; e - | ,
4 B Cc D . E F G H L M N X Z Q R S U
35 4 63 76 77 63 1132 S50 40 2.3 119.6 179 135 100 12 7 23 103 11 1
63 4 A3 8% 77 63 113.2 50 40 2.3 19.6 192 135 100 12 7 23 103 i i " ; B
SP- 100 4 71 94.3 87.3 71 131.2 56 45 2.6 136.6 | 214.3 150 15 15 7 30 14 1
NR 150 4 ATl 104.3 87.3 71 131.2 56 45 2.6 136.6 | 224.3 150 s 15 7 32 41"1; 1
200 4 AT 104.3 87.3 71 131.2 56 45 2.6 1366 . 2243 15¢ 15 15 7 32 120 !nv W?
250 4 B71 114.3 87.3 71 131.2 56 45 2.6 136.6 | 234.3 150 115 15 7 30 120 14 !
BB HARAEE T - 75 - $ok 443




3.6 HFhE TRV S, [EC-2B-74 /NBEBRTEL VERAL, &1

Bff~tkid JEM-1249 (il L Tw 543, JEM it iciiiE i HIEC LIl LT %, 3. 2~3. 4 £ Zo~FEZ AT D
5 ‘4\:’_‘- Aa B; C i FEED s LT, 3
® 3.3 ouruY KRENEERREONESE (SC-NR) (EHOBE HR—REEoD <.§ A 25 ©
Outline dimension of condenser start single phase induction b-6 £ZE) 0HELT 5 0eRAIT 3 DT A, HE®E
motor (SC-NR). DEETH B,
I 3.7 #—-%

Wik JIS-C-4203 13, MBEROETICH»2ATRE DK
ETENA, FF oA, AEWAREIC XY BEEIC ST
SRETEHEL Zo TV Do FRIAE by - (58) Lo B buo B
D, JISHBCHLTHOARBE D o TEHBL TS, B35
~3. 7 H oY -4 OB EIRT

3.8 [ER&YV—R

SEEREREERE Noy~2 &, Mol L AR oE i

-
!
{

Y1 R

== G, B B RIS DU b Hb THITE L0, Z OB HAr
iR s 0 BT 2.
(Bl mm)
W % , E W # e i
# X Ny B bEs e z v e R
alslclew p|e|rlc|a|o|u|[N|ta[x|z|ofex|r]|s|T]|U|W
100 4 71 9431 87.3 1 71 91.51131.2| 56 45 2,6 {136.6]214.3] 150 | 115]137.1} 15 7 30 - 120 | 14 — 1 —
200 4 B71 (1143} 873 71 91.5 1 131.2| 56 45 2.6 1136.61234.3| 150 115137.1 15 7 30 ] 120 | 14 — 1 -
SCIGR 250 4 C71 (1243 87.3| 71 91.5 [131.2] 56 45 2.6” 136.6 244,37 150 | 115 137.1 | 15 7 30 — 120 | 14 - 1 —
300 4 C71 1243} 87.3] 71 91.5 |131.2) 56 45 2.6 {136.612443| 150 | 115113711 15 7 30 — 120 14 e 1 —
400 4 80 114%9.6) 97 80 98.1 | 146.6| 62.5| 50 3.2 |153.3/289.6| 165| 130 |150.2} 10 10 40 28 1401 16 5 3 5

% 3.4 ouFuY M oufoy BB (SCL-NR)

Outline dimensions of condenser start condenser run motor (SCL-NR).

L

]

=

;.

@ [

L ) T
WL & BLE D RT

- ‘ g B s i 4
R R TR T el — (
A B . cicw p E{F ¢ HIL|M | N|TH X |z Qlek|R|S|T|]U|lW
400 | 4 | 80  149.6] 97| 80 [107.0 1466 625 | S0 | 3.2 |153.3289.6] 165| 13012013 10 | 10 | 40 | 28 | 140 16 | 57 3 s
SCL| 50 | 4 | 90S (1% | 103| 90— 1664 70 | S0 |11 | 1732[342 | 180 130| — | 10 | 10 | 40 | 28 | 16| 16 | 5| 3| 5
750 | 4 | 90S 1196 | 103 90 | — |166.470 | 50 |31 (1732 342 | 180| 130| — | 10 | 10 | 40 | 28 | 46| 19 | 5 3| 5

% 3.5 4 1 B N E B R 4k Bk —

Table of specification (Sprit phase start single phase induction motors).

) - _ % SEGTE A SAHEEL rpm 7YV IES WRTRE | e
LS w & v by TR 55
50 Hz 60 Hz 50Hz 60 Hz B M| RAWM €
35 4 100 1.7 1.5 1,440 1,730 6,201 6,201 35 ¥ 71-793
65 4 100 2.6 2.2 1,450 1,730 6,201 6,201 42 T 71-794
100 4 100 37 3.1 1,430 1,720 6,202 6,201 5.2 7 71-798
SP-NR
150 4 100 47 40 1,440 1,730 6,202 6,201 6.0 ¥ 71-799
200 4 100 5.9 5.2 1,435 1,720 6,202 6,201 6.4 771719
250 4 100 6.6 59 1,435 1,720 6,202 6,201 7.9 ¥ 71-804
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%3.6 JuFuy i W)y N A BB B — 5

Table of specification (Condenser start single phase induction motors).

. p w e SRHRA_ A 2AHEEH_1pm <79 Y rED 27 | w P
S0Hz | 60Hz S0Mz | 60Hz | B W M | KAGH uF &
100 4 100 3.4 2.9 1,440 1,730 6,202 6,201 100 5.4 ¥ 71-800
200 4 100 5.4 47 1,450 1,740 6,202 6,201 170 7.2 ¥ 71-801
SC-NR 250 4 100 6.5 57 1,430 1,720 6,202 6,201 200 7.9 ¥ 71-720
300 4 100 7.4 6.5 1,450 1,740 6,202 6,201 200 8.4 711062
400 4 1007200 9.2/4.6 8.4/4.2 1,435 1,715 6,203 6,202 200 12.4 F 71-1486
£37 FM BB TR EBBROE B
Table of specification (Condenser start condenser run motors).
w5 o WM w H i b v e RAGER A ﬁf’ii’rﬁ@%“:& pPMm EYERF L -] avFyyER oF g ‘ " I
SOH: | 60He | SOHz | 60Hz | % M | REGM & » AL &m0 KE
400 4 100/200 6.2/3.1 5.6:2.8 1,440 1,740 6,203 6,202 200 40 12.8 F 71-1316
SCL-NR 550 4 100/200 8.6/4.3 7.6:3.8 1,440 1,740 6,204 6,202 350 40 17.4 F 71-1508
750 4 100200 12.4/6.2 10.6/5.3 1,440 1,730 6,204 6,202 350 40 18.8 % 71-1508

(1) A-thwb (&R

BIEEERAP RO A2 FERE LTEL LRI C L, £
TE—ICHITREICX 2 30, BTRBAMHERICX 23 0RHIT
b Do A~bhw b &, FEGHE - BRMEECH LT, EEEERR
B3 2 BARREEEO C & TH B B - TR, SHRBETY
T REBICC D A-Phy  FWMRT ZBIHEEEEL T B,
NBTEREHER L & 5 2 FA—TH 5,

(2) BiREEDEE
BIRERROBREEH O 2 FRBHC, RET 2 REEIRAHEY
T BNt nd 0 TH 35, FiE o)A TEHEE & A—hkc,
BB BRI ED 3 € & 22T 2 HRRE
D IEL T 2,

BT BB - T - R

(3) 259 BB

BAREISO >5v0 kR, 2B EE— T EEh <
Wh\nds, —H - e IEC <[ B2 5 LA JEM-1249 235% 17
ANAEDT, FE vU-L © 255 RS IEC EL A L.

4 ¥

Bl E, SHOFBERERROME & 2 OWER & & - ZHEED
WEH BN LD, 2FrFoHLvwiRe b b, b —Ee T
h, & ERRImEE<T T B 3 IEC ~HER ERA L/NBIRR(E R
EhoTsh, BEFEMDOV-Z50CFHES & & bic, i
AHE~OEHDIRFE LT 20T, XLICENOTRE - T4
oW c XY mEOH w2508 NE DT Cniikn
EREELTWS,
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