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1 A11~188 —4.9 10. ¢ 14.9 17.5 14.§ 82, 200 57, 800 500, 300 16. 4
18~19% —5.4 9. 8 15.2 17. 4 14.0 94, 900 §2, 100 490, 800 19.3
20~121 -2.9 13 14.2 17. 8 14. 5 105, 900 18, 200 547, 000 19. 6
21~22 —4.9 10.8 15.7 18. 0 14. 6 79,100 35, 400 533, 900 14.8
24~15§ —55 9.9 15. 4 17.§ 14.§ 100, 300 52,700 543, 400 18. %
25~126 —5.4 10. 0 15. 4 17.5 14.3 121, 500 52, 900 584,100 20. 8
26~17 —4.4 10.§ 15.1 17.7 14.5 113, 808 48, 300 529, 100 21. 5
2A1~1H -3.8 10. 5 14.3 17.6 15. 4 109, 300 86, 300 598, 500 18.3
S§~46 -3.17 1.3 15.0 19.1 15. 6 59, 900 36, 900 474, 000 12. 6
6~17 ~2.5 1.7 14.2 18.5 15.§ 37, 500 18, 600 416, 600 9.0
11~12 -39 11.2 14.7 18.§ 15. 6 105, 100 29, 800 670, 300 15.17
12~13 -1 10.7 13.0 18.5 15.6 105, 200 19,100 591, 300 17. 8
14~135 —4.0 10. 0 14.0 18.0 14. 6 121, 900 59, 000 723, 000 16. 9
15~16 -38.1 10.0 15.1 17. 8 14.5 76, 500 74, 400 514, 700 14.9
16~17 -5 10.0 15.1 17.3 14. 6 81, 800 66, 900 598, 500 13.7
17~18 —5.9 9.3 15. 4 17. 5 14.2 119, 200 54, 600 711,000 16. 8
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‘C °c °C Ko °C kcal kcal
. 12B829~308 —4.4 10. 2 14. 6 18.17 15.0 124, 000 52, 900
- 30~31 —4.7 10.1 14. 8 18.7 15.0 113, 400 61, 500
31I~1A1H —4. 4 9.9 14.3 13.8 15.0 128, 800 47, 200
183~4H —1.8 10. 3 12.1 18. 8 15.3 —_ 46, 300
= 4~5 —5.12 9.7 14.9 19.0 »]4.9 151, 800 54, 500
5~§ —5.8 9.7 15.5 19.0 14.9 146,000 57, 200
1A6~78H —4.0 8.7 12.7 18.3 14.3 114, 500 118, 300
— 7~138 —5.8 8.3 141 18.0 14.0 125, 800 112, 900
§~9 —4.1 8.7 12.9 18. 0 14.0 122, 600 96, 300
9 ~10 0.5 10.2 10.7 19.1 14.6 126, 400 58, 300
10~11 -3.9 9.1 13.0 18.3 14.12 126, 300 59, 600
)= 11~12 —6.1 7.8 13.9 17.8 13.§ 81, 200 129, 700
12~13 —6.4 7.6 14.0 17.5 13.0 124, 800 138, 800
1 B14~15H —6.1 8.7 14. 8 16.7 13.3 128, 960 97,100
ot 17~18 —4.1 10. 2 14. 4 17. 4 14.0 132, 600 52, 900
18§~19 —4.4 9.5 13.9 17.§ 13.8 103, 300 40, 200
20~21 —4.9 9.7 14. 6 17.5 13.6 68, 100 38, 600
=] 11~11 -5 6 9.0 14. 6 17. 4 13.5 84, 300 41, 300
22~23 —-7.2 8.7 15.9 17.3 13.4 121, 900 76, 200
1 B26~27H —4. 4 6.0 12. 4 16.5 12. ¢ —_ 96, 900
- 211~18% —-3.8 8.0 11. 8 16. 0 12.5 86, 100 105, 600
28~19 -1 8.9 1.0 16.3 13.2 115 900 23,700
29~310 -5 8. 4 13.5 16. 4 1.5 144.900 93, 100
30~31 -2 9.1 1. 16.2 13.1 85, 700 75, 500




4 KREZ BEOEMABREIMOERCICHE T 2815 35

BBEILRED, ELOBAE3IH kel LT THo
7o,

F 72, BISHERERAICBIAENRBLNEROE
BEbERLEFITH S, BHOLLWEERIRENE
BEFREEI CTERTLEWI EXFEL, - THEEIC
B L7 TIBERE W) EAREMMHOME B S
Lol

BEDI9G0~BIEII BT HIBEME, BHE, WM
BEEIRIIRLA. BiEE, wEEEICI—Fr22
BB L TREBREED 2D, REFI—EHEEICR
Hh—7 2 —BLIRBYHEL (NELTRERLOE
VR =T _BEREORE, RIEARES - 5T
FTOET R 51E, 5.00~ 8. 000EMHORREITIZ
WCKERHTHILITE, REMUTICA>TH0.1
~0.5CRET, MARBERRKIS.ICERLE. &
DOBEBMERELATE &

FIXRAMEERT C

Hot LoL, II— 307 N

7 r—RBEETE,
BiENRS—2C W
DTIETT 5L, [
ZRE6~9TEE
Yy, 10COREFE

i N oW ARy AL Al DR
NFRA—5CET
DETTHITER L

6 ~13H keal L2 ), MHEORENREIEMUL2ZH
THET B 1.5 A LTS,
E19~-20BICH — F AR ECIBEBEICBIF AR
ZERNEMEORERREROPIERLE. I—F 2
BHBEOEKE, ENARIIAF, KHEIREH/ELBY
KHEBLTYWA., %l, 77 YEREBRLIKEBORER
AR E L % 517.00~23.008 L U5 .00~ 8 .00 R
BEENT 575, 6 CREOKMWE/EH L 2w LH%
ol ZOBBHTT 7 VHEET S OIENREN —
ACUTOBTHo7. ZRIZXL, b—F > —BHE
T, BT 7 v OMER R RO ARHINE L, FAR
BA—2~—=3CHUTICR 5L 6 CRRENDEMIIZBW
THb 77V XON—OFFEEENERLE ZD77
Y OEBRE OB ZBEE L ORBEDEL 25T
HhTwa,

Ll

L Il 1 1.1 I JL 1 L.

P CUTI RS 8 10 120 14 16 18

Lidehort. WS

20 22 24 2 4 6 8

#1900 RBUEBEOREEEMEL (J-FY2B, 1981.1.4~5)

RRZEIIHEKI4.1T
THhot:.

iRk, -7
“BHBEOBAR—
BEzHE--TwE
B, —RBHEE TN

FIROE: H 25k <
LoRETY M B
Kot BRER,

BI4E L FIZERER 10
~157 kcal 25HEAR
EhTwh, —k,

1 1 Il 1 1 -

WHBEEAI-F VT
BHRBOBHE4~9
Ji kcal THBDIZ
L, —BHEETIE

8 10 12 14 16 18 20 22 24 2 4 6 8i

0K HEOREEEEL (F—Fr—&, 1981.1.~12~13)



36 BN BERAERBGHTHE ST
%
100+
B 0.
;E
> 801
701
E ¥ ¥ . L2l e 2 } b v v Lo v L | T A
6 8 10 12 14 16 18 20 22 240%
#2150 REEZ b (19804E 2 A11H~12H)
3) {BERN OBIZR L. BAOREY ABER, KRR

FAMICHE R H IS B 2 HHBE O RRELOF %R
L7z i (8.00~12.00) i34 —F v HRBEZRD
EREEDHBAETL, MHCREZEREE2
ERO%B LTI % o 7275, KEMHHKII0~90% T TLE
L7 % (12.00~17.00) RBEBERELFH LY
EWV28T L LADT, RER U URE75~85% Tl
BULI H— 7 Y H#EEIR0~95% TIHIZ—FE L T,
B, RH#0OEHI—F V ICHYEOAKETEFBEER
h, 7, P FERECKEIEETAREL LIILE
LR (Al

4) REEA R BERE

F22RICRER BIC BT 2 ERREET A BE ORI

o
800
600+

4001

F 0 > B RE

200-

R P H o DFEEIC L Y700~750 ppm T T LA
B, HOBBEAROBEEE L ICAFIKTL, %
FARIE TII AR 150~ 180 ppm ENEDH 1/ 2 BEI
Tol:. RT3 ENREREORECEET 2%,
RSP 07200 ppm BIfR F CET L 72

5) b bOEE - UE

P bo&£FER, MEEOEKICERT, HICRIEE
5L EBTEESEED N ho . E236iF
1980~ BlEICBIT A MBHNEZRLALLDT, 102
LHIHETLL10~12t &2 Y, HBHBOFHMRE
Thol.

22 CO IREZESL (19804 2 A11H ~12H)



EAREED  BEOAREBRERHOER T 25% 37

4 = %=

BIENE TO Y =Ny ARICELA R 7= 3 p SR AT i e 1B
T, BEL LARTEESLHIRRE 2RI
LZETICHESL Lh o, BBOUBELHREER
DHEEL - BREEBESOWERE I L > TRT5EE
REBRTELWEENZEL. ARBIIINOOEREY D
T, BT H T RABRERER L CER~DFEF B
LCLEIE LA DTH S,

PIERRIB SR 1L, RIBMEEBD B0, 4H 1k
Lo2dbbA—7 v OZRbE I Mo, Hrp#atiisk
BlX, fiIEITCORRT, TORE LBk e 1
TR O OBAZEEER L Y, 54 TOBMYD BRI E
RROFFERED LICHRET L. 77 v OB, B
TRIRERREE LA, $hESOMEE 4R L
P, REEBTRHREOEMICET, FORTOEMN
W LI L7, BEERERE, e cimEs
PR BRERETH 7285, RREBECEBEL %
BLoob3ERBEBEXER L. /-, Zhichn
ZTHREOBERTREL SH ORI X - THH
HE 3 2 BAREHH AR T WA

ZOIER, 1979~'804E, 1980~ '8lENTEL b H —
T _RBHBEGTCRIIBEREER#RT o L
BTE, RBEPHPORERETH L —7.2C % EHL
HIZBWCHZERIEIS.ITCEITORTICL EE o 7o,
ASNRIBZERARISCEBL, RERLMOBIEESER
FTRZENTEL. DX LBVEERENES N
REZzEHLCHB L, -7 DRI, TR
EREOBHICL VBEENIBRIN, QBELE
BB UBREESHERE SN, B ELAFORE
BOWCERENRBEEL T &Y, HiBAN7T~20C 18R
Eh, W77 rPoRBLOTTO/NS 7EI2BmE
B o o0 THZEHEE L, 1 TRBORIBIEE
LEBEEZBONL, ZEEXHITONS. INLDEA
DEREFEITTLERDEBYTH A,

BEOBEFLERBEIARNGD PoRDLNL

Qg = {Aq (qt + qv) + As -

Qg; BELESE keal/ h

Aq; BEFRE R’

qt ; 1B#E=ht (®in —Oout) (1 — fr)

ht ; BEFEE kcal/nt - h - C
®in ; ERFIRT, @Oout; FARIET,
fr ; RIBHREOAEIRE

qv; |REHE=hv (@in — Bout)

gso] fw

TN
iGO‘TZ/Zﬁg
el V0T
U017

5230 FHHEOULE (1980~81, 208k% 1)

hv ; MEBESFEH keal /M - h - C
As; IREREHnt
qs ; HHEEE keal /m’ + h
fw ; BUSIZBI9 2 WIEREL
CORIIBWT, Aq =563, ht =5.0, ®in =10,

Bout=—75, fr=0.5 hv=0, gs=—15, fw=1,
L THBELERELRDL L, Qg=15,832kcal h
PROND, FHRIC L T—BEEOBE IS 2REY
RBEXRDBLL Qe =22,166kcal /h (fr =0.35) &
20, ZREBEOBEIVH0%EARTE. FTROE
EANSIRASEL L7 B OHE O LBIC B W T b Bikse
T—BEBROHIB~65%DHAIED LA, ZOfEL
—HT 5. APEBEFEOECRLEBIRREN L 5%
BT 2RBEAES < H Y 3808180 mpronim
EhRILoTHRILERDZL0D, wFhI TR
K EBREHREOVEBR~NOERIIEETH 5. B, 18
TOBEFRZHMALBESIIBWTE Y —F 0 2B1k
BIEKERLDOd ), ABEFRIIBVTH Z0OBE
BRI BOILPORMANSNEEME VL LS,

ERBEEEORA OBEANORKRICERL:. &
¥, EREBEEEEGIEDOETBEES D L ICHL MR
NEREERETH ), LTLIBEAFOBRY BN
E LD TRZ WA, BEEOHRINH O OR
EEBR(RETZ-0, HRL L TEREEBEOSS
LFOVBEBERFIINS RS, EE, ZBEBOLEAHTT
136 CORERNE®IE, HREBA-4CUTIETLLR
We 77 P REREY, REREBRL S —BERE
hof BIEOBEARICBWTS, WK 32EE



38 )| B EERBRS RS S5

THEIERREREL VPR OBEREVERT TS
LRRT B,

ZmE I, PIFRENEEEO L LEREER
EOBAFEEEFLERSE, ANNICABEEED
BERSEIYEOLILICKRESERLE.

T L, —BEEECEREREORRESRR
Egiz b, B#oS5 .00~ 8 .000ERHFTIX, SRR
A= 2 CUTIET$2 L BREMEDIOCITAERTE 2L
ot WAKIRZIIHES17CU EOBERARI4CE
Hol-hs, FRUOTCRI12~13CE % o7

Fhbb, -7 r—RBEEFHCBVWTE, SRR
H— 5 CERHCZEiR% 8 CLHEONARIRELICH, R,
BTHREL) 2BERDORF LTSRS, —FEEM
FTrohll bz Lse3 2004, $6151
TREEER T 7 7 AR HETLERSHS. LIL,
24 TR NP BT 00E SBERE LT hid
oY, TOEERIBARE R > THENTRZ Y. £
1, 77 rARERT I LIEERROMmEES. 2
DENS, TRUEEBOFELETIX NI —F >
DRI o ANHETHY, FLEBLICD
oo Tid, RBLEHIES BEREOOHBIERE O
IHRPELVERDNLDOT, BETOREREEL TN
Lo THI EERZDIRETHA ).

BEAHIGUARRAESG ORI L, LEER
BEISHEREEINLIEFERT S, 1979~ 80FDEE
Ti2127m  min, REFERIHEORLRCH T 7 VIIE
27OTUI /min %Y, ThEkdLIiAREN—
5 CHIRTH o B, BlzI1980%E 2 A15~16BB L U°
19814 1 H4 ~5 HORBEE KD TH B £13,716
kcal ~h, 15,876kcal " h & %0, ADBELEHRE L
HIz—%1 5.

A oEHRBIIMHE L DBEREISIZ10JT keal LA EE
%0, 1 HTLRAMEIZISH keal PHER SN THD,
BEHEZBRCFEACORICB W TERBIRHE X
DREdotz Lo T, HWIREEIZLT~20T 2 REF
L, I5CUToREE s h Lo/ 72, FEED
77 YIRAKO—-BREOD 34 7RIE25m B o TR
AL, MEARICHIRICER L/c14~15C ORE L 1§
SZ LB LEREORBEMEICLA-ERLEZ OGN
5. RELALATOESIIoVT, WA W 71
OBEGER % 10 mmAq LTI 5 & 5 BET 248
BHrHEBRTEY, TOHIBVTEREEDH#EIK
FARKDTHBEHI mmAq &%h D, /31 FTRD2m
BIZIZBRRICGECE S TH o7,

W DOERE - HBEEOHERCH 2o TH, BRAOL
WO E ORBECERBES L B % E L /-H
BB T O VTR, LaL, 64600, HE®,
AR O3 2R AL TR BB T B BRI RO G
I BRPE, ThLLERTBRED FETLILER
HHIEEERBL, "M THANOOZ Y ¥ VEETEH
THWEBFEHI L 2 MER SRV ERSTWE, 20
&, 84 THAOOBEIZERS T CE% <, BIRRE
A ROBLENDHY, Lhd@EEHL RIS EE
ZEEBONEWI 05, FRERTIHSEBAICIRE DN
BICMEo 7z, 44 s WoRlEsl TR, FREDD bR
50%, WMEAETIIHIS% 2EREN DL LHRELTW
5. IofEr b, FRRICB 2 #KBEOHLE
BEREL ) SECHEL TV I REEIKE v,

ABEE, HPERBEOBEERC L VRAOBERDY
WAL, THELTEWE,SEBH LA KFEECL Y
Eh XTI, TR THICEE L KRG DE
M ST, PERSEBELR T, EBRFIKE T
AIHBEIE80~90%, b EhRBRE LIHETHI5~
5% DIEFRLE. BA, b MEERLLEY—FVIC
KEIFHE T B REN LIELITBE S . BERDS
BIREICHDZ LT, PRIDEFILE>TLTLLR
WAL, BES CVORBRTEISIER (90
59%) TEME, BEARELIPEX B0+5%) &b
FRBERETRL, 4, BAWLHEIBINES
BAMTEETRIIT NS LR TWV A, Tibbitt & &
LY ADEFICBVTRBLER DS Z L xBEL
Twa., Lal, BEREOERESS AL, 8%
HRES NI FABERER Y, B, IKED YR,
EAERETRE SRR TVEMGERE, 20D, &
BB EEL ST, DERMCKREL, It~ of
ERBIET A FEFHOCHIITEIENERE LS. |
RO 35 FicLERHG B L REEFN % < 100%
TEBT LN, BY S TEEHT 5 L65~85% KT
THEHELTWA, ZOBE, M TIE—EBBT/H
LERTTBY, 4 THOBERIZONMLEBELT
B SN LHERAL TS, TDEHI/ AL ERM
WA ER—ETREFELBEbLLY, REATH
DO TG EFEALEE, BILZ 0L hKHPE
ATBZELEZOLN, FORIEIIDWTILE BREH
VETHA.

FEHROREET ARER, BEEL, BORBETL,
Hi%BULAT2H#REZRL, chETolEd L%
bohng)s, RKRZECHEFELOIFIPIZL A LEHRRK
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BLHLL-OBRERTAE LV LT, BKI50~180
ppm ERRIBED 1,/ 21CFTERT Lz, MK @2
Mori “D DHHBSIRER I BT, RV ABER
THFELWD, ZORARBRYEEL L 2 AHIU
Y REMMEICENTH oL LT, REEN ATEH
W& BD BRI S 189200 0 immomE
TRERSHPRATEY, 20—R& L CRAHMAE
BAEW®, TR E2H T eI LpERsh
Twa WY KEESELEE LIS, SHEBESE
{, RERTABAOMREBBELLT V&I, =
ORFREED LB EBENTRIZE 5,

REDHM, 77D ON— OFF, R#H—5r0
FMZEF - KHOBEEBEEI<I 7uas¥a—3
ERWTHE L2, i, RERECEVWTEEIRED
REME*LBOHNEICE > TARBICEREMA .
L2 L, ZORERMETE, BREOEREEMHIC
o7z HEB R R U CRE R 2o 7275, B A NSRS
ELTTHo%RWI R, REORBEEIEV-OERI
BREEETTHS T, BARENHOMELZEHE L 32
Shhot, REI-F Y RAFEOEP b T
%) (16.00~17.00) L ZEiRk (0CLT) =k o CTHHSK
SR, KBFEOHIBEHEBHNERSTRETO Y
ZANBICHRFEMZ 2 LELH o 72,

A ruar¥a—¥id, FEotfEom, RES A
HERPAKER, 75— 2883 -HIBREL0HS
bESOSRLBELE LTS, ENREERICE~
TRZPICHEENTH S, HBREE~OBAIET 8
F B0 YL, WPBERERAOBABIL A5 5
E31hoTwa ), SmbIFEBERERL, Eh
LZEDLFLVHIEEEL L TRESPETE S,

b OEFIITEL SIEFT, NS ITITEREY L
ETHo7. WOEED 2 AT LETOBE AR LI
EAEEDLLVWEE, NE B ThIHAIEW,

5 1 3

1979~814Fich 7z ), HERMRRICH 5 RIBEEF AV,
PHERIEY — 7 P ZBEEE L, o8P, BHEED
FHBELEZ T, BPAKREBOEREE SHE
BHEEBIU M b OAE, NBCOWTHL I L.

1) 734 755465, 77 v 2 B THL W IEEREE
i3, 1979~'80%Ei127n /min TH Y, REZEHMRED
77 Y ERVEDOTIIY,/min &2 o7,

2) ATV _BEBEOHE, EREERTHELERS

L, AASIRZEIZRKRISC RS 7.

3) BREORRERMERIE L, ILEHOBERT
BREAREK6CETCTI-OTHREENEI L, 3EA
EOHTEHREFHRARICE S o772, #HiBIZ17~20C %
MERFL, IBBEOMIR IR L DREEIZ 3 ~4TT,
13.5~15C DiRAHE L h iz

4) h—F—BEBOBRE, NEERF—-2CTUTIC
%5 EI0CORBIIREIC 25D, —5CEITRTLT
b 8CHIRIIR oA F/, HABR_BHEOBELL
B L T25~65% MKk L 7.

5) ENOMMNEE R, HPHRHIKETIR0%, BE
Y5 ET5~80%, F7HEIZ0~95% THR L 72,

6) BN REEN BRI, BHE700~750 ppm F T
FHT2H, BAIE150~240 ppm & & 1, EREES A
REOIRENFL N 7.

7) ¥ROAHBIE L CHREORERELE R
A, ENRKBEREET CERSMKT ST, HATEH
HMOMELER R bEh ol

8) MY MOAEFRWEEL IEHT, ILEHIEHST
Hoto.
E3M RREEBGAICSHT ZEERMN,
ERERIESLTXF 17 VDOET -
U4

1 #¥

]

BETCHPETRER 2 T B EEE TR, SRR
—3~—5TCeL%GA, BEHETCEIZROBRIE ~
WCTHBIExWHLPICLEZ. LT, Thilk
DOBREFREXLEL T2/ ER 250101, 1
DBEERE, LARRZEHE L 2TRTE SR,
T, ARBRIIHAPHETREE T TRHES PICLER
BE#FCTE2VF a2y ) 2HNT, EE—RICERS
NTVWHREBERLHEZE Y, 20B450BEH
%, ENER, BERHBRNRBLUF 2 )V0EFT IR
EBTHEICOVWTHSPIZL LD & L. BB EDs
MEETHNE, FEBOFASFHOIAIFETES.

2 MEBLUHE
1) M4ERE (1978~'79) 2BV 5 HRER

(1) HMEBES & CHPHASCHRER LBl
FREBME L 7B E & PSR O % 524



40 MENREZRBREHAHE Fu4T

=@ X

JImRY e WR7 ;\
1™ e |

0000 cc v om e camaw OO OO

200 o 0

o o @ Wowmewwed

P 10.8m ——————d

oA RN R L PSR (1978~ 794, - NREHISE)

AR L2z #HRIBEERER 314, RIEHO0.64D
WEELC V2R U BERIRETH D, WEMRIRLE
fERAE I =V (0.05mm) % —T&, MIBEIRICIE
fEE =& NN—FRY) 7 404 (0.05m) % _fBH
WL HPBSSRERER, NEOmdRY) 5L vy
A 7% & &50cm & 80cm D Bk L F355em [EI B L2 A EH3851
BELZERT 7 ¥ TRES e DFET 7 > (200V,
400W, BRI min) % IREAMIC 2 FISH1F 72,
Oy RIS L, BEEENIERT 2.

BABRERE (AFYKKE) &, #HE 47,000 kcal
S hC, BEFIZ0.75TH 5.

77 iE, H¥8 100~17 : 00D IZEIR20TLL
LTRSS, HABOBREIAEEO EERE ST
B0, EREEEEZRALC, SBHICRLALD
1217 : 00~20 : 00 BEAMD 5 : 00~ 8 : Q0D B It
15CDHRETRBBRERE, ZOMD20:00~5 : 00D
B III0CORE TSR EBELFEI S ¥ /2.

BHREER0CEEFC (Faie RELFHIT TR

RETo7-.
(2) BEHRE
°c - EREEE —
. 15F —35 ~—
m
;-4
10
i FRRAEE L
A
T;.:lln.l-lnlxgll
16 20 24 4 8
hr

SE25 EREHEE

FARETRAY =2, B34 FBEICAEEHEL
PFHEREROREZREL LTELL.

(3) B, BEOHAEBLUHS  EREOHEL
&, HROWE, BEPRE, 77 VRAO, KGO,
ENOEE1.5mII BT B EB X CREFRED/A T
BIBED S 10cnEEN - HIZ DWW T T oz, 2283, 12~ 18
FIRERSESTONMED /-0, BEPRILENFERLTE
HE LS, 2 AUREREROBSET2EL: B
ElE R BRRE RS By AEEILE
BXETREBESZHY, BEBRETHEEL .
LaE, mHBREOHHIR, AEXTERLHXKREOL
WROEDREZX 7 7 > OEBEEOR L 1 KD 72,
4) EHHREOHE
REBEEEZT 2 H 2 A BIBEN R Wi, EWME
BBEEROL I ZFETCHEL-. 7, HEH (1A
6 H~120) REBREREZTERL T 1 HEOEMH
BEL, FOMOEEREFCBIIZ2EREAAERLD
REZREM (RETHFALDICERICKRT) 26, B
NBREEEEEL)OBMEB* EHEL LTRDTSE
<. ki, HPBTEBEEEAICBNT, ZRENKBRE
EREEYHEL, MROEEME OKED S, EilR
BEZHEE L. JOBEEERCHERLLEMEONE
D EHEEE LTRLE.

(5) HERAMLES L UHERE

Fay )iz TR 4 HEEHAY, L1ASHI
BEL, 2A4HICEMLE. ARCIZOFA D RF %
RV EHOEBE LB OBITHRICEL, N4
H30B ¥ Tiio 7.

2) REE (1979~'80) 2B 5HEB

(1) HEREB & UHPHHEEE L B %
S26IRERE ORBIHER L AIRZE & i Ssciiuss
BEOBEZR Lz HRBRERIEORBRICEEL -



2 RBEZ DIREOEBRMBERMOERBIET 2% 41

A, MHEROBBIREC, HERY, NBEEY—F
RHIE & F—IC L7, b sias e B, PIR10cn o 4
VIF L3 T EREEE50cn & 80cn® 2 B 12 F3555em
FBRTERHOFIBER L, BE 7 7 VI3 THREOm D FIE
77> (200V, 400W, EHEBAEI20m min) *iBRE
HRERIC 2 AU 2z R D TRANC S .

77 v OEEFER L CBEORESHIINE L MK
L L7,

(2) BELRERE, EH% - - KHRED I UEHERE

DEH
WEFRBHIE L B0, FiEcEoTiTo 7.
(3) BrAEdhE
BIEERL-ERBREREUN, BESREREL
13CE L, REBEEH L trhBATREE B % R B X
WHERHELINEY o b h—F v O % thrhshsius
BETERERESE, BHORE S TWEI—F VAL
LERBREECIE GRERELST) T4 (BHE
BRiR L) LEARBL7:. ZoBEs, ERERRERD
SAME UCHEL - BAIRE (REM230m, 2w
Vs, BBEREREISC) REECHVE.

(4) HRAFEB X UCHERE

‘EERER s SEEH, 1156 HIiBEL, 12
BITHIZERE L2, WFhd 7 0¥ i n R 9 vIcERL
oo BEGETERICI D, S 160 £ TITo 7.

3 0B %
1) MEE (1978~'79) OBB
(1) BRERE
FH84 TREOOFHEEL6.2m sec T, BIEE
o
407

P17

20F

w B

N7 AR REFHRIER
RRIBESE X

'!zzzzmm

o o e = e — — — ] t==:=|=x=======n|
te 29m > |

26K 1979~ 804EIC BT B Hi P BT dE BB E D

BEE111.4n' /min &% ), EREEOH2% TH-
AR

(2) WEEEEE - RSN

H27[1212~ 3 H ORBEARIER, BEMNS L HEE
® - RIKREOFZERMER LA BRIZOWTI,
EBROFMEICID 1A CRUECE L olzDT2 ~
SBIEDWTRLE. $:, RENFREBEEHRES
iR P BRI B O B B T B 5 20:00~ 5 :000D
PEFERER UL,

FEEIHVEEEEERL, BEAKET0THE
DRIEHBE LY, OCUTORKEBWTLBRERERE
DIVCZRIFFLA. BREBRELRTEh o720, BIE
NRBRHF -5 CUTIET LA 3 HMAr©, ®EnE
%0.5~1.0C TRl - 8ETH -7, BIESNKEAS0T
DTFoRIZBIT 2 ANKREIZIO~15CTH - 72,

BRORETIRIE, PPREAEVL LD o772 0BR
HIZIF0CTERR 2 Z &H L L, HBHYLERTHER
BELZHRL W BB 2 AUBORECES 225 17
~20C %R o7z,

F28RIC, BRBIBITANRESL L URRAKE

20 25 30 1 5

20 25 16 20 1 5

12R

1A 2R 3A
H2TR N ARNERBIIRR, BIREE



42 MENBEZREBSHARE Fus

Bl R EREREIL OB & 7R

L7 ;%

77 ¥12 900~ 9 304 fE [ pBRR

%, 3:30~ 4:301 l A\

L, B ORAIERR & 734 710omBiR gy /
MiE# 7TERTH -7z K g O Afn— / nTRER A,
KOHORIRIGRE PIH e

IhEIC1~5CH<, § 10 FENNA i A A
RO E OREEERK ARia

15C I L. HEOHH or

BASPRIEE OB R C 10 .

&, SRIRATO CUTF 0% 9 12 15 18z u 3 5 9%

4, B4 ON — OFF &#x
2EGET Y, JIROET &
EBITHEEREERIC RS
ZEHEho .
ok, 2 AUBOFIARBEFOCUTIETL
7HERAT, Ny ARMEBINOEE, BEZ (3:00
~5 1 0MBERIH) B I UERE, BHBEELRLADO
TH5. EHREIB L IZEFHFRE VD, HRH T
~19F keal &% Y, THICH L THRBERBIERA
keal T, 3L ALOBAERBEVHBR LI KEL o
fo. L7mdioC, MRIEBEMICLAERTI D DFRICE

#5285

Ny ARSVENLE OIRBERERZL (19793 A 1~2H)

LEROFEBPREL, FIT~20ChHFEo 7. HBREK
HOEDBEEIIS~4CTEIER—ELTEY, Bl
77 VEEROBRIRIXIS~17.5CTh o 2. HEBRCE
577 REBOLBEROLDREEIZ6~8CTTH-
7.

(2) BB

20 R B2 B4 A HHBEOBERELOFI &R
L7z, BREREZETHG TRRE LD TENOM

Eok RUBIEE BEZBLUER NRE

EEE RS Z’{&%C ;;'755559 B—C C—D aA—cC zmaf mmaf e/r
°C °C °C °C ‘C °C °C °C kcal kcal
281~28 0.5 9.5 185 156 0.8 29 48 61 95,136 24060 4.0
1~3 =29 &8 183 150 0.5 L3 45 62 153,821 60,998 2.
3~4  —1.0 9.5 186 158 i 28 48 63 16L791 3981 44
i~ 05 1.0 193 1.0 1.8 23 51 60 182,028 13,250 137
15~16 =24 9.5 1.8 1.5 n.s 3 60 80 145934 16,058 9.1
16~17  —0.1 9.8 2.0 178 .6 37 61 8.0 175344 13,764 2.7
1~18 =12 9.0 204 166 1.1 34 S 16 103 29,645 0.4
1B~19 =12 9.4 2.4 1.5 n.s 29 60 81 195,618 19,250 10.2
19~20  —1.9 9.5 2.6 1.5 "7 L1 58 80 188,979 28875 6.5
2~ =19 9.0 1.0 160 1.0 L1 S0 1.0 — a4 —
28~3.1 =35 8.0 193 153 10. 5 L0 48 1.3 96495 66,990 1.4
3H1~2  —5.6 1.8 188 148 10.2 L0 46 7.0 129313 91926 1.4
1~3 =44 B0 185 150 10.3 LS 47 L0 14352 gLan 1.8
i~5 =45 80 185 150 0.5 LS5 50 1.0 43,936 15260 0.6
5~ 06 9.5 18T 16 .4 22 51 10 191,652 25,571 8.
6~7 =08 %3 185 165 1.1 20 53 7.7 109087 23,020 4.7




A RBEZ D IREOEREEE K OERLICET 2 5% 43

R IE80~00% THR L 7. KL, BEREAEE
BRIES0~55% FCIET L, Eik+2:95%FCLEAL,
LETOEBEIKEho7. $/-, HhERHREERDE
ERRI80% HitE, BEILEIMS%DELRLE. ok
DB T, EEEERBERTAES LR
EREEOBALER L EERECH- 7. BHD
Fa2 ) EEICKEINETS L) 2RBIBE s
ol

(3) EihEERR

WEEERIZ T 2 ER LB CHERE L LEES R
BEMDOE L GHERE CERICHEEL-ERME, oK
DHIERA R E FEI0RIR U7z, PEREEE TR L
HMOREIE 1K15~23¢ THHDIIH L, BEBRERS
TR L2 BAITd30~45 ¢ OBMASBETH Y, &
B L 2 EIMETRERI40~60% LEE SN,

(4) Fa2v o&EF - &
WHHRBEEBEDO 7 7 VEBEHT, BEOEREOL
DENBREDREARIE L 55, BLEOFICTEL

%
100

80

8%

R

0r

60

S0r
%

8 10 12 14 16 18 20 22 24 2 4 6 3B

$520B0  AHXHBEERRERA(L (1979461 A19~20H)

22X 1 BOREREBETHIBREOOH K E v, &
DDHEHDF 27 JOBELTRLI LI, BERO
OB Z > THELAETENEL, FOEREL
30emiCHELA. ZDid, 1APEL HKREOICZ -
TEZNVH—F %KY, BAEEEDRICL-20%

cm

150
10K  EHETRIE
® u  ICH i
AR gl HEE G K ¥ 7
2A1—3 8 23. 4 4.4 13. 5% + ///
3—14 20. 8 35. 6 0.4 //‘ ///////
18—19 140 29.2 52.1 //
19—120 15.0 34. 2 56.1 100 ’/// ,///////
21—28 15.0 31. 6 52. 5 ////
28—3.1 15.0 3.8 52. 8
3A1—1 18.9 46. 0 59.0 T TAT A *é‘éﬂé~5/
7—3 17.7 438 59. 6 £ £
1—5 19.9 440 548 BROR- —REnf
230" szuﬁwia (RiEER)
BIE BEROEOKEDC S 2 BESEOE A"
O —— 1 68 20K — 5%
FHRE BESE EEX FHRE BaRE BEx
C C C °C °C C
&0 30.2 4,525 7.8 1,488
1,471 1,063
R 20.4 3, 054 13.4 2,551
*30nEOBBM 1A23H
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)| | BB = R B SR S

Fa4s

BiCHEBER L o7z,
FEREONEFERRICRLL. 4 BRKT TICI0KkKHS
D51~55kgB SN, 10a B IZ|ETHEHOt LAY,
AR T ITEENLINETH 72,

2) 248 (1979~'804) DRk
14EEDEBTE, BR7 7 v »oREBOFE TOEEE
BEP -2 DBREARIAKE(HR, F27)DOEF
CEELRIZL:. ZORD2EHR, 77 rE22347
OHEEICBUTY, TEEICREOERG . Lids
T, BREO»6KHEOF TS TRIIFED L /212
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15—16 =42 8.5 190 134 56 49 88,920 82,973 L1 461,304 19.3
16—17 =3 9.5 183 123 60 2.8 102,800 48,485 2.1 444,938 23.1
1718 —d0 9.5 180 131 49 36 93,200 45,886 2.0 426,569 1.8
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24—25  —44 100 193 W0 8.3 40 120,520 45,792 2.6 443,307  26.0
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n—22 =21 1.0 7.5 128 47 L8 75360 §9,220 13 410,241 18.4
23— -0 9.8 17.5 1.8 47 30 147,360 72,180 2.0 598,013 246
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AmE  BE  RE SEE & 0 @ B wEEE BSE O
°C °C ‘C C C C ] x10%kcal X10%kcal *10Pkcal¥*¥ %
1.20~21 —5.6 35. 4 7.5 131 15. 8 12. 9 0 457. 10 399.2 1,874.7 21.3
21~22 —6.8 30.5 7.0 13.8 14. 8 12.8 0 545. 8 577.7 1,849.8 30. 1
22~23 —8.9 31.8 7.5 16. 4 15. 0 13. ¢ 20 557.5 655.2 1,941.0 33. 8
23~24 —5.5 31.5 8.0 13.5 15.0 13. 4 5 498.7 439. 5 1, 625. 8 27.1
24~125 —4.3 32.2 8.1 12. 4 14.9 13.3 20 549. 4 587. 6 1, 883.0 31.3
25~126 -7.0 32.3 7.5 14.5 14. 9 12. 6 5 533. 6 598. 8 2,024.0 29.7
26~27 —7.0 33.7 7.5 14.5 15.0 13.0 3 564. 6 675. 0 1,832.2 36.9
2. 3~ 4 —-3.6 28. 5 8.3 1.9 15.1 12.3 0 363. 6 477. 0 2,007.4 23. ¢
5~ 6 —-3.3 27.2 8. 4 11.7 15. 8 10. 4 0 130. 6 279. 4 1,642, 4 17. 0
6~ 7 —4.3 29.5 8.5 12. 8 15.5 13.8 0 563.2 426.2 1, 443. 3 29. 6
8~10 —-53 30.3 7.3 12. 6 14.7 12.7 0 341.1 558.3 2,297.7 24.3
10~11 —4.3 31.3 8.2 12.5 15.0 13.0 0 391.5 564.8 2,355. 8 4.0
11~12 —55 29.3 7.6 13.1 15.0 13.0 0 373.5 613.3 2,322. 6 26. 4
12~13 -3.7 31.9 8.5 12.2 15. 5 13.8 0 208. 5 524. 5 2,048.9 25.7
14~15 —6.4 24. 4 7.0 13. 4 15.0 12.5 0 644. 0 87.5 2 505.1 3.5
15~14 —7.0 32.2 6.7 13.7 14. 5 12. 4 0 594.1 255. 6 1,783. 4 14. 4
17~18 —-8.4 29.7 6.9 15.3 14.3 12. 4 25 582. 4 454.1 2,463. 6 18.5
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RRENo-0iE, P MEMAMTCERERELTDLR
ol T, KEEOHESE LTHRER
S3EICEER IS B 5 K AIENME OREERELD
1H%R L7, HhOZERGRE, FRid I smREc
LD TCETEL, FRIEIRERRIZKLD25~28T
THB LS. REOEFEBZEFRELD 2~4TEL,
—FRBORERAOME L B10CHU R 2 ), &R
EEIFIIICICRAL. JhIIHTL, BEOBREEERRO
BRO-KEOORIBEE 6 ~7TTIEIRZ—EL T
7o, ERBIUKRBREEICI Y ERIAEGTRT 2HE
HEKY 2T THo7-. REEERORBEORRE, &
R G HIR L F—RE 2 R L, RIESVRRL R
i FENR L D 2 CERVIZ~UTTH D), REORIBO
SiEs LB OHEEH TR - L AR S .
S19RCBEORSENNOKRE, REZE, EWmHHE
BB IUBNERELRLL. JOFREIAIFEEER
BESEREXI0- TCOERBEHRE-EALD
T, BIORORENFERKBIHEL LD 7 CHRERIZO
WCELE. ZOEOREARRIE- S CTUTIET Y
LADSHERL, RERREZ-9.8C (1A128) %

L. IOIIICRBETOELVWETH 28
BEMIIZIZRETELZRFETE, FLREMUT L.
Th1~2CLADHETH»72. WARBEIRXR
15C% &b, FELRASOBERELT LA, £
BREICE 2 EMUENEDRERBE(LEZRLFT
»%. HROBERRBIFEHOCIEL, HHIZEE
MERE IR, THEBLTWS., BRAOD-KIEODEE
ZiI|BKIST, KE6~7CTHY, HIE-—KHODE
BEFEE 2 C CHIE & AR ERICH o 72,
SHERBIEEEO12 A A BT B HIRIZISC R R Tw
753, EEREMAE, HEOBEBL L ITREIETLT
Wi, 1 APEICRIZCORIKEE 280U/, il
~16COEERFE-> TN EIE, KELBLAERL
ot Zhid, BRELHABOENIKEVWIEND
ELABETHL. EBEIRLAL LI, HAREET
HELL, LS HFORCEE»SET L CEEFRK
AL 70, ERE X VHEEOTFKE VH P
5, WEZRBIVETIETHo7, HEOEKTR, B
BRI HER RIZTETCEE L, P M LTR
BRELELSELIBRAISD Y, EREFTEEORMES
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FLESETHPBREICURL, 77 Y idAPoLEHEs

18 20 22 24 2 4 6 8 10 12 v 14 16 BF

BB BMEORELRL (19804 2 B12~13H)

ZDD, 2A4B LW EBORE B HREIIMET240 €12 B Y, FIFED 3BICHA L.

PR ETAHIEEE Lol FOBREBRIRL LS E16~17CIKER L7,

2 AP AL EOMBEREI4ACEERL, 3AICAS

12, YBZFNEI2.5CTH - - IR, 6 BI&IZIZ15C 3) EBERE
WETEHELE. T REBEZB L 720, B R BICBI B IRZMOHIERE OEBEL 4 85375

10K BEME, EilB I UENERE (1980~ 814)

- BE s~ vZIARE A M # & E B A
’ SAE R B R E AR BB 0B & WEE WHRS
T T T T T I kW

12.10~11 2.5 29.5 10.0 7.5 18.0 17.5 0 13
15~146 —6. 8 24.0 8.0 14.8 16.0 15.2 0 35
21~122 -7.8 28. 0 1.7 15. 4 14.5 14.0 0 43
27~28 —6.7 26.0 6.3 13.0 15.2 14.3 0 57
29~30 —=9.2 30. 8 6.0 15.2 14.7 13.0 0 §5
30~31 —6.3 28. 8 7.8 14.1 14.7 14.0 0 55
1. 4~ 5§ —8.2 26- 2 6.2 14. 4 15.0 14.0 § 65
5~ ¢ —=7.8 25.5 5.7 13.5 14.2 13.7 0 66
7~ 8 —-9.2 28.0 5.7 14. 9 14.2 13..0 0 69
8~ ¢ —-7.7 27.8 6.0 13.7 13.8 13.2 0 48
11~12 —9. 8 28.7 5.2 15. 0 13.8 12.7 0 78
13~14 —9.7 26.2 4.7 14. 4 13.2 12.10 10 81
2. 4~ 5% —8.8 17.7 5.2 14.0 13.2 12.5 120 64
b~ 7* 0.0 28.2 9. 6 9.6 14.0 12.0 35 27
7~ g* =57 26. 2 1.5 13.3 14.3 14. 2 70 35
8~ 9 —5.8 21.7 7.5 13.3 14.3 14.2 0 61
9~10 —4.5 26.2 7.0 1.5 14.8 14.8 0 63

YRR 7 7 v & LD RIEREER
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#34E HMBOREZEL (198141 A5~ 6 H)
IR L. B oOMHEREIEes~95% niEIcH Y, K c
RPN 2 1IBRCRAE L o 2o, RSB ERT =
BEMICH 7. FF, H—F PAPHBIE—FE100% 2 H A
¥+ BH, 77 D ON — OFF BERIFE - TI5~100% 147 &
OEALER L. BE, #—7 v RBOKEE AL B
ERH LN 13 1 n
4) REET ABERSE . _
S538 IR B (81 B BEN O REA A BB 2] A BERERER
{tnBEFETL7. RES AREIL, EEB40~890 T
ppm DEBRERKEICHY, JORBREIREIET S4B 5 6 7 8 9 10
LT &, 12BRA0#1213250 ppm & REURELL T DfEL A g

ot FHRICERECER L, #— 7 HAEKED16~17
B2 12500 ppm E L 72,

5) b bo&E - NE

WEER, EHEEHL S ABREEN - OEE
ARTHPETRRRE -7
s, #2~ IBRIEEREGROE

%368 WBBREOEE L BiREL

FWEFACTH-7. Lal, & 103Kcal EnE T
ERERESOLIML 2D, 01— = s fﬁﬁ . e
k% B VIS RE L Bbh # 500 ; o 16 38
BELI BT IORD, E # 4001rE] A : 115 e
HRBEDRERAIF+5T, 2 300 P14 1 1
ZRBORLE b 20E P01, ® 200) ] VA 3 e
BEREORERITL A LRD 100 :5§§ ; AL
Lol 0 A 76m 27 TR o
Q&:‘i 1 ﬂ E?’E}u[‘fﬂ&ﬁmﬁ@ ZS7B 218 2‘9 1;0 SSI 1}3115 ; 31 ‘6 Ei
PELZITEFIRPUHS
&350 TR, HE L HiRZEL (19814F)

n, FodEfpREzEofol L
Lo TIKEH ERDEER A
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7.

TEICAE B EERR L, RAO L BIBO L ORI BR0w
DBEAELHEL, ZOEGAPERISC, KEH6~7C
KRAZLERR Z0ES 2BEQERIE, <10
AT L CREROBENEN, BORRLALS
I, RERBD L 72 2 R OB O LT AL, Bimid,
EORES, ERLDCRAOBS LVKE Lot

FNRIMEFEDRNEL BB LVEENCEL- LD
THhb., HIVEIX13.8t (10a#®BI1.7t) THY, %
HIBORER T IZEERN IR TH 72, Ll

pom

1000 +
CO.

800 1
fE 600-

400+

2004

4 AOFEMENT6% TH o7 DIk L, 5 H LT
ROFEMNE D5 1272050% L TFICIET L. BEDIR
EEFEAROLEBY T, BINEIXI1.8t (10t 710a)
ERD, MELVHUBBIL:. Lal, ZFiLEn
RERROBEDIDE G ERELHHBIZ0B 282 7=,
6) BFRHE
BRRLAEBZBRETAODLEEL-BEBONRS
FUEHE LR LA BREAEHIBTHES S0312
7 (102 ##263.3FM) 2Bl 0 LEME
BHRI63% T, RhTEIAL FREDUIY L BEOLS
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cm
180+ 2200
) WA
1704 ﬁ/ -zoooff
| E
-1 =
1604 L ]
* / 1800
150-25 L Zb F 1600
JreA o AT

RAD— LA
(1980 4 A1 B)

o .
- 1/
x 150 " ? § 112 %
#tu
140‘ D é 10

N7 T 70 | B e
‘BARO—E A
(19814 3 A26H)

I N ANOMEI L BEFE

B ED, DOVWTEAY Y b, 77 v, g0 - AL,
EHEBOIATH o 72, BEMOBHERL, 77 vid—
RV SN AT RERD £ L L, MixFHL
RWAEHESSPRED TH R VOT, BRELR—D20%E
rtant, FHOENRBEEIHIS.HHERHBSN
B, HUCH L, BTOREBEESO R & R 25523
FIR L7 BELHEIZ7.5HM, EREHEE8.47
MEzor. LzdoT, Hrh#ssir s ILREaEE S
R, BEBRAETHL. 68, ERENRTH2.2ME
KEVWT LIRS,

TR FROEFIR & HERANE +EEERT
F#|, RRAEEAFRLEELORTLEUENL IR
5. npHhHRTRAROEHNRICE, RERATES D
FEABREEIBE LT, FhbFOTELL £
7, BRBEFROEHEREIRETLINIAE
(1,320nt, H—5 v ZE—4&H) OEFE,I LR
HEREIC DOV T A B k&, BHBSRANGIERARE
AT, BEEE3. 2T BRI 2R B,
it aI 1 /60 B TAHR L, ERREETIZN0%
OEIRE o7, BER, BRESMELYFY LD
FEDH 2851, FEMNES 2.8 R LIz,
ERERENE LR VD, EERRTRAREO
HRAN R L 2o

4 % %
WAHREREEAROLH L ER AP D720, K&

BrRUBROSEREOREICREL T, BELE,
ZRESEEYE, b NOEBTRIES L UREDROLE

LB, FOREREREBRTALARDEBY THA. B
EMEA2I21979~ 804, 80~ 8I4EDMLE & b A RIEA—
5C % CHIBEERTIRED 8 T (79~804), 10— 7T (80
~814E) %b, —5CUTOHKBWTH0.5~1.5C
TEAZEETSH D, RHEREEIREKRISCTERLL. &
D k> RBEREDE, BHICBTARKL IZIZEKT
ol FBEEREAMES) L0, WEREIT7HET,
FEIREEEESS ¢, REFSABT20L THo/2 2
DI EECEEYRESELNAERZEBOE» LXK
DEHITHRDBIEDNTES.

#20% b boItE (1979~780)
% & B & B &
ME ® RE B & E
kg % kg % kg % kg

4 2,644 761 588 16.9 244 7.0 3,476
5 3,160 41.0 3,760 48.9 784 10.2 7,704
6 1,148 43.4 964 36.4 536 20.2 2,648
2k 4,952 50.3 5,312 38.4 1,564 113 13,828

#91% bv bOE (1980~781)

E & #5 & B & )
A it
E 2 O EBR ¥ O pE *
ke % kg % ke % kg

1,294 63.4 §92 30.% 156 7-6 2,042
3,796 8.7 1,320 23.9 412 7.5 5,528
2,608 63.5 832 20.3 668 16.3 4,108
6 96 70.6 20 14.7 20 14.7 136
7,794 86.0 2,764 23.4 1,256 10.6 11,812

o e
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FREOBRELEABIIARGN oKD END.

Qz = Aq tht (®in — Gout) (1 — fr) + hv (®in
— Bout)} + As - gso

Qg : BBRLEHE keal”h, Ag CIREXREMENL,
ht @ BAARE keal/nf - h - C, @in : ERARET,
Bout ! FAFERC, fr | BEHBORBRE, hv :
SAE#AF keal /n - h - T, As ¢ BEREHN, gso
D W AR keal /nf - h)

COXNTHIRBEXI13CE L, Aq=1,778, ht =
5.5, fr=0.3, hv=0, gso=—5 & L TIRELEH
EERDD L Qg =59,900 kcal,” h & %2 5.

—7, WHPBCHREE D O ORSES, W=a - c .
(P1-P2)

(W@ B#d keal/ h, 2 @ 225 K8 keal/nf - C,
CIEREEn. h, Pl:RHOKET, P2: ®RED
SURC) 0D S, SRE—5TRICBIT2 181 (1980
F1H248) kOB L, W=56,700 keal / h #/8 &
nb (a=0.3, ¢=25,200, P1—P2=7.5).

DL CHEMELEMULTEY, BEOBREATN
IR CARBRIAEE, B LR, BB FEB L
UERBE BN CH o7zl L ERLT VS,

BAARREBDOREETLD D &, 4 TOBBE
BLUBRBEOMD 7T RF v 784 TR GBS
ERE50em AT, PRS0~ 60cn D ZEYEBIASE Y T 5 =
&, FLLERRARIESOBRESWE b L EE T
NIEEWZE LI LS, 2o LidEEEED
RERZEICGEA L TOMEL VLK s R, RBOD
BHEEIC BT, WIS O3, B A 1210~ 13em
DIEE A THEET, 20BN 7 OBPIER
RPN ARERE 1 0 10852572 L2580 TH
B LTS, REBIIBNT, 20X KDTHD
L0971 1E%Y, RS DHEMEEE ZIZ—F L 7.

NATOMEE, BRRRTIEAY 25 L o B EH
L7, AEERBRTRMEOS» HEbe = il % 8
EL7. HEOBCIDWT, BAS S 3E wy
LTy, BEHMTE, ENRBICSL 288330
ThEWZExHL L, F42FES Dy 71
HHLYIEROUFFEETSHZ Lib<Twa. L7
BoT, N4 FIREIHE L MiEOED 5B E+T T L
WwWEnzg 5,

WA S O I ERADRBBEE TE B RIRT
2%, RERBMZEWECTILENS S LT
5. UL, BABIUHEMBRRBRE LETO—ERES
FCBWCHERRETIRENII28~30C 2 8L, &L

FoeRk HKEBEHOWRLEDR

B o8 ® em BY pum

TH & B

WY S A 7 f100mIs0k 1,470 20 73 500
AL 14018 63 20 3,150
I & 7320 3,650
7 e v Mk s 8 46500
$—ERS, } 2% 158 1,875
UG, fexIm o 0w 35000
WA — 2R 88 24020 12,000
¥ B R 27A 20320 10,150
it 3121 185,775

Fo3R WEBBEHORE LEHE (g

H B R em BY g

_ FH F M

B E#E % 18 600 8 75,000
® Y ¥ 7 1= 50 5 10,000
it 85,000

FaR BHMLE (1979~ 80)

%5 H oo i\ A BB

THER B xR

[l =]

®’ #H B 270,775 85, 000

g @B K] 5,950 350,000

2 a R 84, 250 20, 000

it 360,975 455, 000

H 79.3 100
(1980~ 81)

®" #H % 278,775 85,000

g W f® 16, 800 544,000

g K R 153,673 30, 000

it 441, 248 661,000

-3 66. 8 100

LETOBREETIELTHoC, “ERBEOLEM
BOLNhhor TEEBIC K ) BRI WA LT b,
TANAZEAET H7:05 DEHPRIED AL ET 2 -
£R, XRBEROBIVET SR vOT, WERME
LT,

OEE, EBOERIENT 720 BRI - EHGE



56 HENEEZRBRM RS BuT

EAT-oTHIRY PRXETBE{IEHTETY, 15CTOH
WETA Y — b Ui 207k, iRt 2 AR $ T14~16T
OBWETHERL, ELLERLLY, TRTHAILEL
Mof Lil, RERDESISC I TLA S TRE
AEBLACL b, 12B%O 1 APaici
12CE BT L. MEEOEHRE, HEEEADLL,
WEEE A LRA—DPEREOFFRLLREVEDS
¢, 1E0O#RIZ1 ~ 2 COEATEILLTWE., Zh
H L, BER N MERZOLZE TR LHARROK
THAELL, BEREF-SCUTOHSELAHRLL
ORRESERELBR, HEETRTSELERL
hot, HIBOETICLY, P rOTESELLLD,
SepuEm il & 2 B EOBESBRE IR, ZOD, 2
B4R &) —EBREORSER 1L S THhOER
FIEFE L, WRrEHSELHEER Lo/ ARE
ORBEBHFEREYBL S HIH VO BESET L
twu,%ﬁﬁﬁ%ﬁ%ﬁ,ﬁ%%ﬁ,ﬁﬁ%ﬁmhz
BLTLEDHTWE, A%, FICHBELFHUIL 245
EEEELTO LFIEOTEELEIOR, —ERIR
LATF o7 o 7235400, MEGERE % 1k 88 THBIER IS
P BLENRSHS . < P OHBRERERE TR
PBCHESEFRINCEETRE, b ALERARRL SN
Ty KEEFFETIHACBVTS ZORE
FRIERICBVWIEEZHTRELEDNS.

B rh ST R E OB R RO L RO L OMICE
TEOBEARSEL 2BENLHFEFSY, PO
A L TREROREZOEENKE (, BEDY
72 ZURHIE ¢ OEBFERICR D, BRADERS G
XN BEMEERLE. Fav)0BatidEo/ (D
e Thorz. OEEIR, AEOBREOREIIHNTS
AEREOEVIL2b0EEbRE. WEHL S,
BEEEOEEZHEFHNEL, F27 ) 3BRONE P
E4AMESHLOIIL, b MIEHICHENEL
¢, BT Ao L2 HLAIILTYVA,. LI
HFoT, v ) 0Hs, 1 BOHEREFKEVERSK
OEHSDEBTMBESREDICICHL, P2 MIHRED
ELE B BEA S AR ORFOETFRESNS
LYEILND. ZOL)RBEARICLS P NOEF
EAEET LD, WHLOKE>Th—7 ¥ &k
h, EEEYECREZLTRVE ) SEESLELRD
na.

BENOHEMTEEE, A$85~90%, KHEO7 7 A
BIRFI395~98% & 72 V), FERD A & 12 IZEM R
Hh, KEEZIIBVTLRRPEBARBICHES L.

SBE&ME, P POEBCLoTLTLOTATAE
ATV, REOREZHETZ I L3HLPTH
Y, EEKERIIRED CRHIC L DEER S L EE,
BEIIBITS P MRETI, REBAERVERET HH
s, REGEERZT TS, ARIFFEEAIC
W AMEESBBELLT W EIHLACERTEY
US) A BERER B REE 2 A b R AR
EORELFEENS.

EERNORET ARER, hIToMERRRE &
B, HOBBAEIETTAHEBERLL. BT,
ERHIREN R B LBE, RREET A REORKED
B, MEEANCERKD250 ppm & o7z, ARRT
R AFER I T b b o 295, T X RIKRERT
ZREDFBELBECREBOLERPH oL BbR
%, RROBITHREFRBE BT 5 KRBT AMEHE,
AOHHE,S 2 BMEBET, ZORBRFLELLED
AEECTHL. TRIHL, FREARNRETHE, Fi
3T HEIREEIC S 2 O TREMBRESTR TS D,
¥ - EiBI328~30CIRFENTE Y, & HIZERME)
& BREBFADIASIEESNT, ThETLLIC
BB ARBOYREEEDL I LIHFTE S,

Fw b OA&F R, PEEIEMESERL VEBRID
EEFRBTOHEBTNE o724, FHIIERATH -7,
LA L, EERMEERSRPHlL kol ZDD,
Wi T B S ERNERBORI O, EIRRE
P ZERREORENS ot S TEEBOBOES
OHEIZLY, KOBBEENATHTHo I EFESL
D—REELONE. KBRERCDVCBVTLAMTD
B Lo CHEFRE—IIRY, ¥ OMHNE
OETABVZ EFREIN TS,

WA, 1 BPAURBRERROFELZITTETRS
el En, TRIREY EFOBEEDLD, NEIHE
L BUBBN L. LaLl, PAKERFEL VT
L EHREBLYE LSRR, ERESOTRRIBS
L, HEFEmEELS.

BENOREO-KEDOL OMOEFTENEICS 2
FEERWEL I TR EP o2, BEL (RAOHTO
WA IR OES o - L Bhbh s,

IOXH I, hEAKBBEEFHCARBEZ B
THULELBRERELEEL, PAKSPATO—KEH
LEERE) 2o, BEOBEARLELS EWIRE
RRED T MBOLNE L ERLTNS,

WHHBAREBLRBTALOUELLRRE, &
31251 (10a3E, 2605M) Thot:. ZRERHROH



E4 KRBT  BEOEREBERFOERICET 25k 57

O TiE, 206~2605MC, FRERER L2 ZFEMA
ETH o7, FEEOLBELERS 1ED2 01011,
MHRBEEL BRI LB TCEETHY, 20
OB EME S TRREY Y P ORISR, i
LRETHBOEZERIE T 2.
ABRESTAOBREN R EBEANR + BEgB X
L, mEBRE AR LB L2 L 25, BHECIEs. 248,
BRA T4 258 % 555, Em4i21/30~160%
FLADLL, ZOBREM0~30%DEBRIZSE2
ENGF o7z MICIDXD b FETREDE S F5
RELZ ST, £ BEEER T OHBTAHA TV 22,
TR L WTEE+ BRE SR BERE SR D20~30%
TTATVDEZLHBD TS U5 Aok bt
DBRBEFISEIT 515w, BIFREARL 0B
BHBRE DR, REEICAHE B 5@ HEE
FrEhbELBEbLS,

5 B

BUREOBRBREOEREETE ST AF v 21w
AHPESRIER & R LT, BREMLE, =B
%, P2 MOEFINES L OEFHRICOVWTHEL,
ERILC L o TOMBAELHO ML ES & L1,

1) HRBEICIIREML, 1850 D 5 @R Y .2 7
VBN ARG RERERS -7 v K —E
PIBEER B & Lre. MBS id, AE10m DY
N4 TR ER405E L, 200V, 750OWHEET 7 >
ZO6HEAVA ER L SRR 3420 minTHh -
7.

2) REASEI-5TETH, BERTEETHS
8C (1979~'804F), 10— 7°C ('80~814F) #{EHTX,
PSRRZEEEKIS.3CERL,

3) WBIRE (REBEER) OBk 2EHmNEE
ZEERESS ¢, REBII2400 TH o7,

4) iR, FEEIX~16COBBETHEEL -5
kﬁ&mmﬁiﬁ¥ﬁ§lbié%ﬁﬁﬁwttb%ﬁ
12CETIERT L.

5) ERDREET ABEIL, KRHI840~890 ppm ¥ 1Eo
TWEH, HOTHEEIETL, BKI3250 ppm 25
L7

6) FMOMAHEEE, A®85~95%, HE95~98%
DB ERLI.

7) b FOEFE, EEEEO Y20 O55
RS 2D, WAL EMmE s he

8) MY FOIEIIWEREI.8t (10a%h11.7t)
Boniets, ERBEORENSH o7, KREEIFIL8 L
(1024D10t) THIEE VEINE 57205, Hosy
IR (VAN

9) HWAPBIKIREE OBRBREHIZ25M (2605
/102) T, ZDH B4 FREFSHEDIZTES % 5
Dz BEDRLEBEAR+HEESROEL, BRE
BAREHE L2 25, HbBERFROMIR LT
FHERIRE VY, BMREEIELLIRLTT A, 4
H20~30% DEBBERE S 7.

B5M BHOFRRARAES & EGRE
LDOBER

LI E

HPBIRFROBFRE~OMA L, 8 L7

FRERBRE L CER L 72RO BRE AR OHEIT
bHb. 2O%, RO LA CHETREE IR B
AINF-BROBENL L DI, AHRFMAR D L
EHKECHML, 719790 C3EOBEBEETH 2
MERFEE LIV F -7 VEHBREEE, o—Rz
KOEESH, CERBICEIN 2R L3 10007
CNODEEE, ZhF TOBHMRBLBEHREO R
ZRICRI SR TV B L S IFBVBERE S R ETT
HBN, WL BRB 5P, REOTRE - 1 »
EREY — 7~ ORBRINEDE L o TIRLFL D
HE L LERESEORTWARWEES, B iEs
ELTwATHENEYNS ), AIAEEORBSLETSH 2.
ZIT, FREIHSNERNORBTHEBL TV 258
DFIFEEEBELPITEBICERBLZ LT, Zh
I NEEHBREARE L TEEL TV ARECERED
EEER LB 2MESOREL MY, SB0O%NES
MEROELIELZDDTH S,

2 BEF

1) #AEERE
HPHAREE OREIIE, 1979 L RER O &L
HYURERATZEE L CHELEL 2. H4 0BEOEY
BZRIFAEREOREIZI980~ 81 12 BE L - 2B Iz o »
T, RREBHERVEERFROB N2 BCEBL.
2) #WEEE

AEFRIZROBY TH 3.
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(1) BEOTE - BE
@) H—F v OEHFIKR - HEEY
(3) HFAREEOHEE (4 T0E - &R 82
wE, 770tk 65%)
) T BRERXTERE, WPBEORERE
(5) fEB - {ER! - RH
(6) EBOEEER
(1) WEPEEIC L AEMERE
(8) BHHBEICWENHE
9) FIALESELLS, MELR2okA
SHHEOEHICOWT, MRy DR LA,
F - —BEFICOWTE, RESE IR OBR
EREE R EAA CIRERELER L.

e
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o

Qe

3 BESRSLIUER

1) BR&ESE

iz IEPC 81T 5 REFRS L OERIE, 19794
1FE, #2.25 0 Tdh o hOA8LE IR, 95,207
imEciA L, EMAREREETIE, MY MFETH
D, —FFav), $¥IFFERARSGR T, T
SN —A—ayOREECLLETINEAED L
kot

2) FIARER
52552131980~ '814F |2 558 L - REE O FIH IR O
—EmARELE. CORTR, BPBEICLIEHEER
YIBETESAE, ROWSAOMENE L M= M
BERZPHELCRLL.

(1) EBEEZRORFRY

3 AEPREmDEY IR ZFLYDTT
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HABTBITHEY (1.8cn) FHIRTHY, FBHEE
EABICY— R BRED S L L LB ORE
BRrBOLEVZD. BPEREM OB L ETE
Zritky, BEMRELTE, HIREDII~12CKE
BRI (17~230) B L UHBEED S CTHRERMT (23
~ 5 ) TRERTREL IZIZEEIBOILNTE
L2 L, REREHNIOCORGFET (5~ 88K) Tl
AEROETHFE LIS, BEEI AT S & REM
ORFVEREL 2 Y, 0.5~5.5CHRERNE LD
D%, REEFSS (1 H140) ZOBEHORE
BEZSCIUEELTHBL-HER, HTMEHEETE
5Ll o7 AAREBERY—T Y ZBHEETRK
15C, —BHETIICLL Y, oMK
WA LA

ERXBEEATEVHELE 20N S, BEZO
I HIR, AREBRDTVETETEERTE S
HBHDT, A—FT—BEBETLIEILALOH TRERE
FRFCEL LPL, HHEMRThHo THHEEHL
THARBHFELLET LRSS Y, 20k HIIH
LARBERENTE L. ha#sci R 0B e T,
BHOBERISEL LD ZFN T TOERICL Y HBHI—FE
ERANTVE L2 BERNERE L2, AHRT
HERBEBEE SN TE Y, EHR-BEOY 1 72 VEHE
AHCEES R B 720, BPHRZBEFRL LICRARES
DEENZTReTh o7z, KBRFAEEICBWTE
WKIDE)RRESGEFEE L 2 ThEL 5T, £
WH7zo TRLTBYBEL2HER, FErHTLEND
59

AFRC LY IZIZENCECEEDREHLIOD
EHEE CHEBINLEHREIRKTEDORDDON70%
THY, BEIIHEORMN D o7z, ERMOBELE
BEANOMEICHE LR TR, EBEORAONPDS

kg
50

U 407

30

\\\\‘ e

feln

201

TSR
A

104

O

i3 T
bR A%
S R
x> 2

#51F M boULE (10Bk4 D)

BN B I2fEv, BHRORELEAINEN, $FHiCE Lo
ETEHMAN R ERY, FARABRIoHSD
BEERTIRNC LD 7. B ORMIIRA DY
EPROEAR, WELOKHEP> TRECART5ERD
DEFEL T LTSN, EEOMERZ TOREL
I wihdhol., TOZEF, RERELEEFLL
BieBnwTd, BERFHEEREHICEERLIFIZE—IC
FTETL, £HAENIIEA Lo 2B EXE D5
Tl ELBHENMENG.

HBEFUET DL ERRFARTE, —RoER
IS 2 E8MOE, TN OB, BEAK
T EIOR, FLEBMOBELSLICI1~2T
THTHEZBHCTLILIEETHA .

ZNOMAHERE X, BHRHTHF80~85%, EMHIX95
~100% &%), HWAPBTIRBEZEFFERLRLLERIRET
R L7z BhoBTEE I WEERICLY, BAREEK
PESTH I &, HPRERMEEICEN L KG D
BEELTENCHRBERLZEFEILNS,

AEFEH200 cal“orf - day 3 THWRT B &, FEHEFD
FREWFILTHMLZ., LarL, HEEFEFLL LI
BLTh, BEEFE L b 0EREOEINIED 5
Nidol. B, RESRTERCHRIEBNICE
RENTEHNELFLIBT S, THEOMMER
EFTDIRELZERE o7 ZONRDORAZIEITH
X, ASELEREDOWABREL S HICHWESE T &



68 MRNREZRABRSH RS F4u45

LFrzeamEETHS . BOD L REBOEER
T, BEICI WHERELZHELOHEIRLZ L%
oML Twa,

b b OEFR, WEIMES R CIRIERTH o 7.
LaL, 7 b»oREHNENSBNE - 2BOEL)
R EPZERERL, ¥7 P20 ODIDEEET
BiE% 5505 %2 COMESUETH o 7. EFRMICL
HRE (B ZUB) 25 L, I 1 #kF ) 4 ~4.5kg
TRREWNTH - 72,

5 1§ =

BelRS ) v A10K3E — KBRS M) 7 AL0ZKIE —3R1E
F R LD ITHBMREWE ERE L, MEL22TO
ERM 2L -BB2 A7 AERICKRE LT, BEK
B, ZEHORSEUBL VM FOEFRIGIZIDOWTH
T

1) ERMET7MIFTIA-FR) 74 V2AIHA
EhTBY, 1EOERI6.2kTHE. Ih%E, 0.9m
X0.6mX4.7TmDOEHE L OKy 2 AMNICEL 200X
WML, 200V, 400WDHET 7 v & —&HEUHT T LB
L ZoOERBErRERSZHD 7L a—RIA S
ABI2ERE L. EBMOLERIEX 2,500k, &
BN EE X100 keal TH 5.

2) BERTEENII~I12COBMT (17~238) B
LU8T (23~58F) X, BREMEHITITHERL, Thi
TE->TH0.5CRETH 7. 10T DR (5 ~ 8 1)
HEEREORFIEELAENEL, EPREREET
BTILERL, ZOHBEREMORFFENTRRIC A -7,

3) IAREZRY—F y ZREETRKIC, —B
BETIRIZCTH o7,

4) BEEANORAO~FREOEZM ORFRITH
s, R LOPSETRH5Th 5 LB S h i

5) FHMEIIFEA 6 ~ 7 X10keal T, EEDEEH D60
~70% ToHotz, MAEIZRAS ~ 7 X10keal THo
7.

6) ENOMMBER, BRAICIIH+T80~85%, &
f95~100% D THRE L 7-.

7) BEFEAH200 cal/nf * day ¥ Tid, FEEIZILH
BICHAR LSS, BHEHENEFRLD ECHEAL THBRAE
PHET L HERBEOMINIED b o /2.

8) RELOASDENL/-2 b= bOELEI L L
MREREEL, ¥7 MEBICEEISLETH- 1.

F2H URERRELEFEH

1 &

i

HIE T, BB MY v Al0KERERSETARA
LCOEHM L FRIKOBFHIHAL, ThexBRICH
AERTER 7 7 v 2B - B2 EH#ME L, b
bR LA S RARENCTRESEORH 21T /2.
ZOHER, NREBEF-3~—5CTETTOETTHNIL,
EiE% 8 ~10CICRFTE, AARIREIZ~ISTHRT
BEESREREROL. LHLl, ERBEBAOMEIZL>T
LM ORBREICENEL L L, $-EREIIEE
DUREEIIL, BRRKTIO%IZEET o722 Eh b,
LM, BREBLOSOLEBILETH .

AREBTI, MBREZESHICTA-OMS, BES%H
KBROBFE LY ST RH2ER/M 2By, I8
BRIMBOY—LEEr»200 1 EL Y OEEZ IR
fbL, E#MOIMELRY TFHFRICLTHBIEL
WREELHRAL, BEMEORI 2T

2 HMERUHFE

1) #RESMRUEREE
RRBRICHWAERME, FH® cihgAash
72EM T, ERGERES M) YA LREORAWTH
h, ZHUBSHB LA RRERIENS TS, &
B OMEE, 16CE21T, BEEIZISCLIICTHEN
FNRLD2H8HS. TES L 2 BERES S
Bl S A BBRM ORI~ BREBROBELLE H52H
12, LEMBE LMBEOBRY ESRIIR L. B
MOBABREITNVNIFIF—PFRYZFLITANA
T, TOBRKIIEMARDE B Y TH Y, B0 1 EER
7.5k TH 5. BEEBOHEERESKICRLZ LIS,
EHMER Y W05 LT, ZEICECE L Roiih
EETICH D T, ERRAOORHIC200V, 200W
DEB 7 7 v (ERBEE3r /min) % 1 BE Y )72,
LHEE 1 XL OBAMBERIIHS0GTHD, Zh
M4 ¥ (BEE1.800kg) #EZEMACENCHRE L 7.
AEEE ORAKE T REREIX85,000 keal TH 5,

2) HHEBEZERUEY
PAARIIHE & B — O REM352n?, HRiR0.630
Jrru—RTS BB, WEMRES—F VIEEH
W BY+Agm), NeEf"R BY2m) #E
EL7-
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10+

< oA >

Int it

i 2 3
Frgoledt

HET

5200 RAAE~BEEIRTR I B 5 BEMIREEL

eI T, B CWE BLU W %
9 H20BIHEREL, 11B16RICRERICERL 2.

3) EEFERURBEEERE

B ERBBHREREII20TCE L 25, 15~17
BIEIENRBIEAMBE L VBV »2boTF 77
CAEEE S NLEENH o DT, T ORREWIEEY
ik &g/, BPEBTCORETCRERE 2T/ &
BOBEZERER, 12C (17~218) ~11T (21~23H8)
~87T (23~ 8Hy) DERREEEL L. WYPBEC
REBEEREEML, BRI T7T CUTIC ko 2R{EB) S &
7.

4) BE - BE - KRBV ABEOATRUES - Bk

BOBRY, BiHEOEETE

BEOREIL, ERPRE, SHAEBERAD, KIHE LD,
LEM OMIR 3 & (AT, FrhREf, i L O6E)
RUASRRICOWTITo . ThoDBRERNEICIEC—
CEEMNEH.

k— 83em — ,

P
%

1007

80

o
e

60

ki

EE

409

201

-5

T T T Tt T T
16 18 20 22 20 26°C

BB

$E63  HEATIREE L MR R

AMIHRER I, ERPREICB W CRRNEEIRIEEET
W&o THIE L.

REEA ABEE, BE L FE—MBICBW TR A
SHE LY PEL 72

Lok - EEll, F3MOEHRMERE L RERE OB
Fxd LIz, T (B EERENROCEER TR
FHMOREEPSER L.

HhE, ROBREBABRERZYEEERELT, HEE
Fr)TI— L EMEREEH o0 LORDTBE, E
BAREEEZ L -AOBETFS ) T - OlEr S,
BEREERZTEFERLALRELZBANEREZE
L, ThEEROBMHEBRRE O OHEEL .

3 & X

1) wERAE

3.6m >

47cm 2« o

_L i g

ik

oA HBMAROTIN

=

200V, 200W
12 7

#5500 TEAEOHEE



70 MENBREZREBHHE Fu5
F305%  BEEEAE, MBEEEREGERE, S

F om U5 B E s~8  EE AN WEEE  Em 0 0B 0
HEFE £ E =ERE FTE 0 QBE BINE 0 MAE%s EhE x
T °’C °C °C °C B R { ] %
12. 26—27  —5.2 6.8 —4.1 * 12.0 4.0 8.1 32.0 7
286—29 —4.0 7.5 —4.5 % 1.5 3.0 7.1 20. 4 65
3—1.1  —=3.5 7.6 ~4.3 % 1.1 4.4 10. 5 24.3 57
. 1— 2 =30 8.0 —3.1 7.0 1.5 0 0 9.6 100
72— 3 =21 8.0 —3.5 7.0 10.5 0 0 10.1 100
d— 5 —4.0 7.2 —5.3 * 11.2 5.0 13.5 24.7 47
§— 7 —4.0 7.4 —4.5 * 1.4 2.7 6.6 23. 6 72
§— 9 —4.0 7.5 —4.7 * 11.5 2.7 6.8 19.8 66
9—10  —3.0 7.5 —-3.9 * 10.5 2.0 4.9 20. 6 76
2. 1— 2 =12 8.0 -1.7 8.0 10. 4 0 0 4.7 100
:i— 3  ~-1.8 8.0 —2.4 8.0 10. 4 0 0 3.5 100
7--8  —4.5 7.0 —8.0 3 1.5 7.2 15.5 31.5 51
8— 9  —5.3 7.3 =7.0 % 12.6 4.2 7.2 27.2 75
9—10  —5.5 7.3 —6.5 * 12.8 4.5 9.5 27.0 65
10—11  —4.0 8.0 —4.6 % 12.0 1.5 2.6 20.7 87

~ HHBIER R
77 VIRELODEEZ2 7 2 E<TA ¥y —CTEHIIL, 18 Lol BRERE (12~11C) BHEIERTE,

REAREZ kDL S, 1920t min (48 min X 4)
THhot:.

2) Rt - BESY
BERTREL 8T L LABEEE (23~ 8H) OB
FICBY ARENRE, EAKE WNIAREE Eibl
BRERUEMELHEORIRL:. Z04EEF, FlIECk
NTHTRBOETHFEL L, LrdEBORVERT
LETLA Z0L)BRELEHTTCOBRBOEE MR
rHbE, BIRE 17218, 21-23K) IIERRIRS

FHRUTILR 2 Z Lidhd ol 23~ 5 BB T,
ABTOBCRERELRFELTEY, FRLUTEL-
TH0.5~1.2CREETH o7z, LaL, 5~ 8EDOBER
W, SMREFOCUTIETLABAIEIREEESY
BRoBEPHGBLALOHTHBIEENEE L/
COEDKREBHIRLASNRIREIXIO~13CTHo
7=,

HWYBEORBRMIT 3 ~ 4B aNE <, BAIR
REME (—-8T) #8&ELALH (2H7~8H) @7

T
304
1 BRI
i 20 v
15 i N e,
10+ e ——— et
& 5 ’/.' .‘~.~..
N D NI "
ot \ --.._-.'._~_“_-.~- . : e
=51 HARE.
) 1 12 14 16 18 20 @ 22 24 2 1 @ ¢ 8 I
RE il

oo BMECEEREERL (1H1~2H)
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c
304
254 I
5 o) _-.._.“m“/iﬁ.ﬁ&mm&
154~ o7
104
B 547 oeemmemmest Seeae
047 \\-~---..~~‘
—5 %;iﬁ .......... “""'--‘-\~-.~- "'-
8 9 10 12 14 ' 16 18 2 22 24 2 4 6 8
53 i
BSTH BB ORERERE/L (258 ~9H)
B CH o7 WEVERRENC & B EUNER 1 B Y mILE EHRA LB BB
D8 ¢, H|A15.5¢ ThHoi. A & ,}%ﬁ ?};—‘ Eﬁg ﬁé ;éik %ﬁ%ﬁé % %
LEIEE AR LM ESR% TH Y, AT B OHOE B B H B H S &
1100%, R TIEAT% LR SR, i, s T OREHO®W T
B56~5712, BERBICBY 290RE - ERFRETFR 17—13 2.0 19.0 5.0 4.0 —4.5
BRUEHMIBE EBEPR) OBKELOBIETL 16—17 0 17.0 6.5 1.5 —5.0
2. 9K~ 9 EE305 DM ER0CU LDBE, RiED 20—21 2.6 165 4.8 8.5  —2.0
1O EE L-0T, 77 VIZI08ED S ERER 71—122 0 14.5 7.6 0 2.0
ZEMAL, 15ERCEIE L. ERGERRBHEH05TE 15—26 1.4 15.5 5.4 6.6 —4.0
b, REMOMARE (16C) KEEL, Z0%d 2.12—=13 0.5 17.0  10.0 0 0.5
2B CRIBIMOMA (21C) IELA. B, HiR =140 145 36 0 0
PFEERERES TETT 5 &, HBOLD ON — e v s b4 80 4
32k BEEE, BHTERD, TAMEE, TR, KEE
A = BE Er  EMMBE gam R e RfW
‘C Bl ‘c °’C x 10%kcal % x103kcal %
1. 1—2 25.0 5.6 22.3 7.1 83.6 98 75.5 89
7—3 25.0 5.9 22.4 9.5 76.0 89 §2.0 73
4—5 25.6 4.2 2.6 4.8 74.1 87 81. 4 96
5—6 25.5 4.2 21.9 7.2 77.8 92 7.4 91
6—17 24.0 5.6 21.8 4.5 83.1 98 82.4 97
7—3 25.3 5.4 22.3 13.4 83.7 98 55,6 §5
§—9 246 5.4 72.5 6.9 56.2 86 84.3 99
9—10 25.5 5.2 22.5 6.9 83.9 99 83.2 98
26—127 26.5 4.2 22.5 6. §2.1 97 82.4 97
27—28 26.5 5.1 22.8 7.1 85.7 101 82.7 97
28—29 26.5 4.2 23.0 6.2 82.8 97 86.0 101
2. 7—38 26.0 4.5 22.8 5.1 28.1 33 86.5 102
8 —9 26.5 5.2 23.0 5.9 86.7 102 86.1 101
9—10 26.5 5.0 22.6 5.5 86.1 10 86. 4 102
10—11 26.5 5.3 22.6 1.0 86. 2 1071 85.0 100
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#58

OFF EE% { W& L,
BT ENEDP T
KBRH CEREE;ITThIL v, I EiREO8
BB HEREE L GBIEE OERRTOME % $31E
WALz BEEEN 2w, GRMOBETH, 20
LHICTOBERIZLVERMBENIUCU ECREES R
TWwhhs, REHEBICL W HELERMETRELH
BT&7 37, BERBBEBONLESEENE
EEL, BEAWTRIMIL 20T, HPEESKRET
BT LIIEAE DT

3) EEM O
ERRICHERBICBI2EHOREEERE, ETH.EH
B, THMES  REEEBIUERE, HEEICown

SEELIREIC %2 5 LR IC

EHRMOMEFRER (1 F24~25H)

TRL7Z. %8, EEMEREREIEHIEERTHR B
RBERREGEGRTHROMEBETHS. ZOEIE, &
BOFRETAZE LV TELZL, HRORBRDLIKL
B L0, | APEETI TRENREIBRBED
6CIETZ2HIRITL A h o0, BHEEERI
AR T4 ~5.5MEHETE, ERMORSRER
20CEWBR 7.
LFHEENBOEHN ERERED» O RD - BHEI,
BRHETIX 7 J keal 282, BAMEIZS.675 keal & %
D, TRTEAEDI0%IEL:. T/, HEBELE
K8.67 keal T, TNLMEAEDNIY% DEXFL,
AEHHEOROMRLTRRNICRIEL LI EMNTEL,
EO8EIE, ERMANEMEICB T 2 ERMIBE OB

2 H11~12A
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# eaeen T
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801
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ppm
500

bean,
.

1001
CO:
3001
-3

i 2004

1007

]

60 CO. BRI

BlbeRLfiTd s, BAO, HEBEHRRLE, RELO
HEDEZM & b RERORBSICENET S F T}, 1L
ACREENRL, BH—CRBLTYEY, ROBSIC
ET A I TRKE LOOERM T, BELREIRRE
n, BAOMEDZHICHN, K3 THRESENIEL
. LaL, MAFTERLABRE(REZIELL
Ho . BB, BPERAOGEOEBIEEORT
BB, KFFORBTFIIMNEICL 2EZELD
THEW, ZDEIHE, FEREITIY— MR - &
BELTwa EHHrs s,

4) ZEROHNEE

ORI RA LB AREFHY N T T ORE
(2 Al1~128) RUFHELFERShSGE (222
~230) OHHBEEORRELEFIR L. REVHAH
EN7-EEORETH, BHOMMEEIIEIC0%LE
OETHERBL, FL-REFECTH ZOREEr- 72
1O UUTIETT 22 b ot BERRVTA
$95~100% DIKEERDL, PSS IIERIT ‘b2 OF
EFEHEI N

5) ENDREET ARE

60 IR OMNEERLHE L R—BICBIT 5K
By A B OREELER L. BRORET AREIL,
13450 ~500 ppm T TER T 555, BREOXEHH
HHEEDICEFITET L, REFKRIICIX#F100 ppm,
SR TIIS0 ppm 2 2 D, SARDOBH20~30% F T
WBETLLE BRELTHERM THo 2720, 250
ppm BE FCL2MEEEY, FAAHRKRETCEIE LY
KRBT A BEORE B 7.

6) P POEF - INE

EHEISEFTHRHCHT TR b MUERLEFT 2
AL7z. LaL, 1BHEroRBNRED 2 ) RIFE
L, HiZ ‘WH THEIKEL, Z0OZDEHERICT
L7296 BRI T2.5k /MO EARLZICE
EEot. —F, BERED W GREFRLL
T, 4.1k HOWELR, AERITHE, 1 2IDEHEML
ETHot:.

4 % £

ARERER LA-EBHMIE, BEA16T 21T, HME
FIZIBCL13CHENEFNELZ 28I Y, RIHIOR
HRTHEHRMITHNE LR HB IR TWE, B
EEBI, NHOEBCHRAD-REONREH . 7m
ThHoDIIiL, FRBOZNIF3.6meEL, 1%
L) QUM B E R S 1,250k B 5 450kg 1R A 8 &
1z, $7:, EHRMOBEER, PRROBEREBICHE
haFEXPLBY TIFARICESLLE. 20X,
FRBEEAMOMBEAS L, BXBEgomEs:

120 kg

#61K

b FOIE (30BRH40)



74 AENBEZRHERBIEHE  $445

WhoT, FREBEANEBICIIMBLLLREL, ¥
REBELMBILT A IS LA RBROERY B,
LM, BHME L SWHE MR T BEEROBRH +1T-
7.

BEEMERE, BESEREY12~11T & L#iRE 7
~21, 21~238F) IRREMAHEICREL, Bt
D23~ 5 HBOBEFIZBVWTOAESD A THRERED
8TH#HEDL, ThUTLHR-TH0.5~1.2COHEAT
Hotz. LhL, BEDOS ~ 8 BOEH T, S5E
BOCTUTORE, RERE (8C) 2fFLALBRS
%z, BEALOHTHBBEE HEBH L, HERSKED
TREZD.. ZOBEEE, ZOEONKBOETIE
LS, SHMoReHED LICBEEREMIAL, 2R
EIBBEMOBITHREN TV R P72 EICES.

ARERCHR L - ERMORI, WEOBELE b L
—ROBELERE%85,000 kcal & L, LM OEH
BLEBDL & ® TL6 keal kg @ (85,000 + 46 =
1,800kg) & L TKe, RIREBR L W #130% W6 L7z, L
ML, COERBEEMICOREMBL 2EHEH
WIBL, BBl (6 ~7 A kecal) DB LIEES
iz (HK8.6F keal) IZdbhdb b3, BED 5L
FCIIBADERBLIILALHBL, FRUBOLE
BEIHPERIC L > TRIFS A 20X )RR
B L 2RISR, THE - HBESHRESATY
BEAHROEENLERE VRS, T, Z0LI%
KEEGFOT CHYBEORBEM 2 EMH L, Hhxsy
BOLDICRERMOEZ IO ERTRIER L
v, L L, ERMomn:, EERVRAIELIL
K2, BEIOEDL ) 2R &H2EET LI LF
WA E) pAEbRS, Tz, WHPBEIR, BeiE
BEMHIET 5720, FOWANATREITIC, £
HAHET—E0RE 2 13h-T, ADELZEDE >
ELEBEEEZOND. HPHABRAROPESEMAICL
g, BELERBDI0~20% IHIEEIC L - THE
SNTVBHDIE L, Z0HETHETORBEREFR
INENLEFDRETZOTVE, 20X LBlr6wn
A, ARERDTR L B DT70~75% idH L T E
T %L, LEHED) HB5~0%RE* HPBE K
D5 EREREFFERCAZ LEZORS,

LHEBOMRELTTRIEIL, BRTEESIIHLT
AR LAEHEROEERE LB Olkss
5. EHREBOBRTEREEI85,000 kecal TH Y, B
KBICBIIE2ERRBIT T Hkeal LEDADPE L, &K
TIE8.677 keal ¥R, WMHEFRDI0%BIEL TWA.

BEE b ERRICR A TIZ8.6/ keal 277 L, THARD
100%IZEL TS, TDXHz, EHE - RE0HE
POREREBRZZOURETSRIELLI WS,

72, BREBENOMBINEBERECIE, RSEERN
EBEMKTECARMEMEIC L 2EEESE U0, K
B ORRTIIENEOBHM & DREEF L CEBL
oo IO, BREBNOLRMIL, H—IJER,
BELTWA I EFEREL TV, FifioRBTIL, &
B, BREU O EBOMBES L LTI LY, AEE
TRIAPZIZFRES N, SERE  WBETHETE
FRELBEREEbI S,

HFHREBNZIOL) LBVEEEZIEL-BHE LT
12, RBEETH o o EHHM & EHEB O BRI
il vz b, ahTh, BIMORE, BE
SRR LA EAEMCIERL, 1 AdhEE it
REERVBRJEED26C T TEL 2 h 072D b
Do, BOBREEHRETES. T2, KEBHTY,
LHMIREA 1A~ 1TCIR 7z T U Y B R o B
BAWRETH o /2. T, BERMONEILL, BAD~
MEBLORSOEHO MM EICRECERLALE
bbb, EREBOWEILOVT, CR660 2k 2
KRBT AMESH Y, BHREBRNIRAL L HK
EH L@ S 28E, BT, Soiti r S IET
LTWLEHRNCH 50T, F—BRTHRITEHELS
EILFPHENTHEE LTS, BIfiRIEREBRD
IO EFESIT AR L o7,

ENOWEE I HP5~95%, BEIZIT~100% D
fEZRL, RPRLZERIRETCHB L. KEZBRREE
226CEL7-0b2hh 6T, HPOZBIEHTH LA
Y, REOHBSEE, 722 L5, —00ERL
Bbhs, i, EBMERYTUHHIRE LLZOT, H
PEHAMBERREICERE LA GoRESBs BN (B
25¢ . H) T&, WhifBREBHOEH 2 £z L2, &
BEETOHRIIOVWTEASHIITE 2057,

BHDRBEA AR, BOTHRESMIZETL, B
REETIIRIES0 ppm & KEDHI 1./ 6 DT TET
L7z, S0X)%, EEERFABEOKEL, Tt
CLAGEERCE W REENF BT L IRET 5
7, KB BN ARBREEY A RE L EEICH
HILRT VI EIBRLTWD, I OFBE RN H
BB URBRA AW %179 % H3IUR S E IR EozhEH
HFEcan,

b= P OILEEIRBENEDS L Y EOHREL T W
F AR TH o 728, EHMERED ‘B dong



A ARBEZ  BREOKBHBRERHMOERLICHET 5% 75

TOERCHYTINELZ R/, B, BRESARE
DEBREFRE DRI OVTIZETIRT D & BiEL
I TE LD o

FHRABE D 3 #EIChARBICL D, BAEHR
FROBESRESHL MY, FREREHFAIE
L BRaEaM b EEsh, Mz +oRELESE
BHOWEDOVTHIIIIWETAIENFTEL, Th
5 OREEED S ERICAT CTHLIVERL 2 B0, &
IRV AT LD H Tz o TULELRHBEEZ BN
LERDEBYTH A,

REAFREICB 2HMERE BB OER
{LoBE L R, BRRBROKEL b LICHBETERR
FEHBL, KBERICB2BEEEOE, BEDR
OWE, FTRERSEHICSTIFRALOBE LSRR
L, BMBE~NOERIZSH o TRELEBZEITE
CLENDB.

BEDROBIRAFROERICH 72 o TIREH R
DIFBERIERVEETHS. LeL, XFRGE2
REEEICH Y, BFHERERD B 720 OMEE 72 Bl
BRRTE RV, ZORFICH o TLELRBEE ()
EEORKBE, QTBHMOMBEL, Q)EEREE, o
ZETHE. ()0) bERMOMEIIOWTIE, 8
B 52 13200M] kg L RE LTV B 7%, BELEKLLT
ORBITFFHSH TR, LHL, BAELLTE, #
BB R L OB, 5 FDEH (250~3005H.710
AP TFTTHBIEFEINE. QE—EFEHRBHRT
BUNTERRHEETERW, HES ol E
LEERIC X NIEL. 0009 1 7 V¥ TIRERM OMEEITIZ
LAEEDLREVWI EFBHTWE, ZOffix, FHY
B3 A, 134270/ BTEEHT2ETRIZI0EEE
HATELILERLTVWAS. QOERHEEE, Hhs
FRAROERELIZIZBEHTEL L BbhA.

HPEE L OEM L HEYE KBEFIABE R
BOWTHRHBBESOHL IRIERy. Lo, &
BEEE 21T TI0% DEEHRERE LML I OTEL L,
BBEO—EHB LI h, ZOHEORKE, BEg
B, BIAOERMIES L EmEE R, B8
DEXPETILENH 5.

LS ORE KHFXDIERICE S, FHR
MO RERIE L BROBBETH 205, HEEET L
EHBMORBIZOVWTIEL LI LTBLLLEYD
%, FrES 01 FRIZESM OLLOEEIE, B -
BEOENVELE & D ITNaSO DR AKEICHE
FTHILICH LA, BUBEICL ) ToMiEr AR S

FRWEETH D ERRTWE, LdFoT, HFEHME
BUBEESEM OFE Y A7 AL T IEEA DRFEIC
Y ABEEOMBERIAELL LW LI B,

5 ¥ =

BlmAdsl6C 21C, BEENI8C LI CHFNETRE
HAHTEIZLDL,, WMEES MUY AWKEEREE K
DEFTIERMZAY, ThERY TAHRTIMRL AL
LagEE A KRB L, BEMME FRMOBEEICO
WCARET 21T o 72,

1) BEME7VITSIZ—PRYIFLYTAVA
KHASKRTBY, 1EOERII7.5¢THE. Thik
0.63X1.0X3.6mDEHELOK Y 7 AMZD Y TIFH
HTEECOMINEI L, 200V, 200WOHE7 7% 14
WO CERBE U, OB 2 REN520f,
RIRN0.630 7 = > O —FIH 5 AEPNC 4 FRE L /2.
LM OBERE, 1,800kg, RETEHFHS R 385,000
kcal TH 5.

2) BEHEREL12~11C & LR (17~238)
RRTREFHEREREL, F23~5E0BRMWICS
WTHIBELALDHTHREREDSTEFE 7. L L
5 ~ 8BRS T, SRRV O TUTOHE, BE
EORFFRECTHEBEIEE T2 L% o 7.
REZ, HRBROBETHIEL(, REMEL LICBEEAR
FRALLOBERABEFTARLAEERICLIZDOT
H5.

3) EREEHSBEONLNARREILIO~13CT
Hot.

4) BREBOEEIC L DEMTIIFIYT% LHE S
A AN

5) THEITE ITHAS.67 keal BE LN, THER
BEDI00%ELL. BHREN BT LIERN O, AR
B ThS otz BEH, BHEL SATHRICH~THE
ERERHEIEO LN

6) EN OB HP80% L, RHIZ97~100%
DREETHER L 72,

7) EROREEF ABER, HOBBEEIKTL,
FASHIREED F T RIRS0 ppm T TET L 72,

8) IIHWNICHBNEL 2 YESBELLLD, b
b EE OIEREA, oA, EAMEO
SRR R R % 1R,
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REERBSARE $u45

EIHM EEREREZRAVEEERR
1 B B

A E TORRT, WHERIIET 2 ERIOEHR
DERERPRLZEDROEN L ERBEBOME, $7-2h
LEBLHACISHEOERERLE, ENRASESERC <
FOEFICHTIEBIIOOTRE 2T T2 20
R, MBS MUY AIOKIEBEEREOREWE RS &
THEEM T FHRRBRICHEHAL, Thit—ElETo
DT, —WIC7 7 Y EROAFI BB EREE L L
THRA L 25, RBOBHRM I —LE - BE %
BB L CIZIZERL T84 - RBE2E, BRI~
MIZH L C70~100% O EFHZIE 2 %0, ERL~OT
BEA RSz edTtas,

FREEIChODFEREZ b LT, BIoERLEHLE
DB, EHRERTENOEESROBFEHEIEE
BALUTHBETE LTV, ERFABICYE - THER
BEHEBLIIELEbDOTHS.

2 MHRUTE

1) REAERSHT
TR R

2) HHEURE
ARBRCEEE L - IB S REHKL, 033 (BIO 8.2m
X 3B BIT42.0m), RIEH0.700%5 5 RIRET,
RS —F YRERERFIEY L 5 UBROmAE R o5

b St

g EBRIIE

VYT ANLTHBLZEN (@EREE—-Fr~y b)
2, QIBEERICEFRIIF Ly T7A VA (—B) 2 .
AERZ B FEEEE, F—ERy—7F 0 2HoBRES
FHL, 1HIIEREREEZHRE LAEHES, b
I BUSRBEERST 22 7 BiREE L, 18
BURZE IO XRIRE L FEOBRBEES (S4B1187,000
keal” h, #ZHE0.86) MR MEIBEEL L/,
3) HRHEHM, LHEROMER BT FE
HHEHM (REEHFKKE) d@gicAv:io
EE&CRA—T, B MU T A10KEE RFEORSY %
ERSFEL TS, TRMOBGIZI6EC L21C, 16
BAII8C L13CTH S, FEHMIHHRABET LI T 3
A= FEY 74 LARICHASATYS
EHEBEOEEIERRIIR L EBY T, BRHE
T3 5mEB T/ T bDE 122y MEL,
Dy MR LET2RICHEAER, BllERofnl
FICM-DRT, ZO—IZEET 7 > 200V, 750W)
T 1RED D, KEEZERRAOE L. #Eos
WEEFOC= NS — T 7. ERMER T
B1&ELD1,250kgTHY, ZOEHEREZBEIHN
4 HREBE L. ERMBERII5, 000k THD, LM
DEMOTRER L, 240 keal kg, SEFLS5 keal kg T,
FEEETE225,000 keal TH 5, EHMEIE, —FD
BEEM A30~357 keal LEEL, 2OLEREDS
LI0% T EHREBECHB L, FRV30%ITHEHBEECTHD
T ERFIRICL
HHOEHBIGRERISCIIRE L. BEREEE
311C (18— 58) —10C (5—8H) & L, #HYEE

200V, T50W 77>

- TN [

W

...»iltM
L
RN A ...\ ...... e Jle B AL
et | EORs | DR I ERRREE <ALl
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DOBEMIT8~9TITL. &b, BEHEEFBREHL,.
BE, BREBCRBERIF2VWEALRLT, 20K
BENUBEEREESES L 2L O HE L.
HeoXRERKIE, PEEIZ LA L9 TRENTR
OREZALOERERTZEWIIC22CE LA, £h
PRI 24~25CCEB L 2. REE T, Faid %A
REBIZL, FRIIBCTORETHRRAE L.

4) HR1Ew
BEEETREEE D b b, B CBH AV,
WAEREIZIBISEICIBEL, 11AB~27THICEH L.
REFIZ 9 AL6H CIBTE, LIABHICEMLA. bbb
DEIZ, BHOBEITICRES 7.

5) AEEE, WERE

BEHEER, TREZCOVCTRARER, ERRR,
LHEB AL, BOORER BIRRUEHRM S AiZowv
T o7z, NBBZIIEHPRBOER, BERKIREZH
EL IThH0OBEHEIEC - CREMEAW.
B EREIHAFRKEZBRE T0.5mD & TAHITHDH T
ATHE L. EHE, BRREREHIT L CEHHORK
BEREEE,OHEE L. BEABREROEMmERZTT
DA—¥ ROWHRRENC L VRELA. bb, FREEA
O, HORUEHMREEGERER 1 E2F2RKLT
HWEL, MdA—RREELLLTVwEbDEARLL.
EHEBOERENIEE, REELBVTHEENFC

F33R BREHNKER, RE - RIEZER EWERE

s RE T % B = % BB E b RE
nem ®mwm 0 mE BB &E ¥F2a° xE®

C ’C °C °C °C 1 1 %

12. 28 -1.9 20.9 7.8 19.9 7.9 10. 6 27.7 62
29 —4.3 20.0 7.9 18.3 7.7 36.7 54.3 32

1. 1 —3.4 20.2 7.7 19.1 6.8 27.0 41.5 35
3 -1.2 14.7 9.1 14.3 8.0 71. 4 69.2 —

8 0.4 20.3 7.4 20.3 8.5 15.4 36.2 57

9 —0.1 20.5 7.3 20.9 8.9 15.4 40.4 62

10 -2.0 21.4 8.2 22.3 8.7 24.1 43.6 45

12 0.0 20.1 8.1 22.3 8.9 17. 4 38.3 55

15 1.0 21.5 1.7 21.3 10.0 15.4 54.3 72

18 —-2.8 18.5 9.3 20.5 9.6 35.7 55.3 35

19 —2.1 21.9 9.3 20. 4 10.0 27.0 56.4 52
12. 28—1. 19 296.1 548.0 46
22 —0.3 23.3 7.9 22.3 11.0 10. 6 57.5 82

23 0.6 22.9 8.4 21.8 1.2 1.9 46. 8 96

24 -1.1 15.4 8.0 18.7 9.9 22.1 §3.2 §8

25 —5.1 23.0 8.4 21.2 10.0 40.5 76.6 47

28 —0.9 24.1 7.9 22.9 10.5 6.8 43. 6 84

29 —3.4 17.0 7.6 17.7 10. 5 56.0 87.3 36

2. 1 2.4 25.3 7.9 21. 8 10.1 7.4 30.1 75
2 0.7 25.2 9.6 22.6 10.1 4.1 16.5 75

3 —0.4 24.9 6.9 22.8 10.1 15.3 38.4 60

4 4.0 26.1 10.7 24.9 9.5 0.4 11. 4 96

7 4.2 26.1 11.9 23.9 1.0 0.0 0.0 -

8 5.0 16.9 9.3 16.2 9.4 0.0 7.4 100

1. 22—2. 8 194.1 544.7 64
12. 28—3. 4 550.9 1,635.4 66
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1) BREBOERAE
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2) BEMRE
EBRIHMEEILBIT B E
BORE R U BRIBERNN DR
B REREBRUCERERE
WK2WTRLZ:, ZOERE
NoOBRESIR T LBEE &
B, BERIE o RERER
12—5.1C(1 A25H) T, 0C
DEOH S CHRLE. &
BUREORBERIL, 1AH
4 (1 A198) FTdRED
OMORBEIZL ) TREEY
R Lizl-bH20~21C #F
TORBICEEFSTWVS
A, 1 ALl FERie R
BEFHRTALIHICLTw:
DTERIF2A~26C T TLER
L, EREoAzIIr sz
EXTES —F, WEBRE
DHHBOREERIEENE
TRECE-ThER, BEE
mIF2Z2THZ TRRRBELRE
HETHo7-. KEICBIT2
EHREBEORMKERIZS ~
WTILREFEs TSR, &
BB TREZSREMR,
N-BIRITL TP T, HBE
FIEE L O A THBIBERE)S
BE L7 BREEOWMBE
BREIC L 2 EHEREE,
0~71¢ EHICE D RELRE
HET, i1 A9 FTO
HEEVNSWEMER L.

2H2H»5 3B 4 HE TORBETIESS1E TH o7
ZRIHL, HREZEOBEMBERERII0~60¢ DEHE
£ <, 3AA4B$TII1,635¢ &% o7. MREOEMY
Bigh o B Lo EHiRiEE 4 O B Tld30—100% & %
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D, HROSHEBRENK , BREISTR L 1AL
HE CREZBSOHEE26.1¢ 12 LIREEE
548 ¢ THIMEIZ46% DIENETH o 7245, FNLUER
MOBEEELYWEL TH o IIEmmEeL% L L.
3B 4BFTORETIE66% &2, I TITHETEIMmE
(70%) IEWEERL.

BEIIRRE, FIEREERBILBT 2EHE
FEPNORER, ETRMEE GEEPIER), FRE, K
B, WHERERURHBIRERED, b OREE O SR
BiERLEFITH L. BRAKBWTIE, BHOKS
ZiRE23C T TEA L, EHFREII20T 2B AHR
BT, THREEOIZIZINBISEL TS, Lo T,
KR EHEREH S DRBRIZ L > TEBRERE (11~
10C) PR s, HBPBEIBREHLORBH DL
R TH o7 Thucatl, BRETREIRIIEFRR
IGREDISC £ TEYTY, AFOERNEL khollz
b, KEEHEE,LORBSIELALR L, BREK
BABPEERC o TRBS AL, F2, oW,
LEEOBESEHE L, HPHEAEDEDHEHE
WERLR DBV EAREN, ESROBETIRERED
9% THo7z.

3) BHEE ORI

DEEICBT A EHM O LR RUTREREZED KD
ESEBOERE, NAEYEBAOMENRUER
REUFITR L. ERTRAE (225,000 keal) (234

LB ERBRETOERBEN R ErL-721
H19H T THBO% LT Th - 727%, IREETHWERIIE
KLTREKIOBIZETZEHh), FERBEBEOHR
TRPROBWI EATREINS. $, BREAERADE
WAE S AEREL ZIEZA—-OHEIZ->TBY, H
PR LB ZF O HOREICIFL ALHREB LTV .
LHEBOEHR, MBS AFARERNZ 1AM
WTHot. LdL, 2A8HENFIOLHWK, FOHIC
BRASZVGBETH, FRUANICESRDS S T T
WHETH o7,
EHEBAOMBENEREIL, EEMALM 25 &5t
WO 25 & DRI R RENEL, 1 BI0HOFI T
ACHE 2 o F394E49.0F keallzxd L, FHECIHE 251
1241.6F keal THII15%, F 721 H23H TI57.6F keal
WA L56.1F keal & o TH 3 BDENH o7z, 28H
BOFEHTIRHI0BDEE ko> TENL, BHREIIOW
THIZIZFEREL NS o 7.

eIz EH, WEEE AN - B OoERREERLIC
5 8 (BEEL) & ZEHRS OB BHRE~O5H,
FEIRIEES B BB) X ICh A TERRBIWBIIR L
1BTH S, LHEBTIIIES R EHE I LBRIE
EEIT%E D, KOBEIIHEIBREOORKENI L
MR, TRMBEEIIBWTI0YDOEE S, HBEk
BEOBHSERNERE L ) bR RED o 2O EEK
DE L R EBEBNAFE L0 TH A, HREEL

34k BRI ENRCEEE - KR

# on & L TRE  FER  HRE
AR | A\ — @an Ao — # @ o _
s & o | o o o & HER & B
% 10%kcal X 104kcal 104%kcal % 10%kcal
12. 28 4.3 4.3 3.7 3.8 4.3 4.3 3.8 3.9 16.2 72 16.3
1. 1 3.6 3.8 3.1 3.3 3.9 3.8 3.1 3.3 13.8 61 13.6
8 3.9 3.9 3.4 3.4 3.8 3.9 3.0 3.1 14.7 65 13.8
10 5.0 4.8 4.1 4.2 4.9 4.7 4.0 4.1 18.1 80 17.7
15 4.2 4.1 2.1 2.0 4.3 4.3 3.9 4.0 12.4 55 16.5
19 4.7 4.6 4.2 4.2 4.6 4.6 4.2 4.1 17.7 79 17.5
23 5.8 5.7 5.6 5.4 5.7 5.7 5.6 5.6 22.7 101 22. 6
25 5.4 5.2 5.0 4.8 5.3 5.0 3.9 3.3 20. 4 91 17.4
28 5.8 5.8 5.7 5.7 5.7 5.6 5.3 4.6 23.2 103 21.2
3 5.7 5.6 5.4 5.4 5.8 5.7 5.6 5.0 22.3 99 21.9
2. 1 5.8 5.7 5.6 5.0 5.7 5.6 4.3 4.0 22.2 99 19-6
4 5.7 5.6 4.5 4.5 5.7 5.7 5.6 5.7 20.3 90 22.7
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65K BERIWBIE MR - WAEER (1 A23H)

DWTRIEHICEHTE 2 h o7 T2, CORIELE
BEICHL, FHFROERESGIBEOTH VI LERL
TEN, ZOBTIRTE%IEL T WD,

4) ERNOHEATERELEL

HEOORICHER B IC BT 2 EBIBE L IR OMAHE
BERLA R WREL S HPIE80~90% DEHICH
D, BEIESLRIHTHER L. HREFOEBES

iy

660 ZEAMMEERIBENZ (1 H23R)

SGBEREENHFIISEBRBI S L3V 2k h o,

5) b hOEF

M4E & S RERBIAR D12A TAIC’, +~ b idfRs
LD A~ SEREENFBEL TV REREEEG, Taus
ZRKMBELMOFTENE <, BHOTEI RN EE
LEFRBOLR, FHO M FOETHLBEEICH -

b

DD, EREBOY Y P 2 MER T L,

355 EHE  EEEROLE (1985~ 864F)

B H FHHEE m HB BEEE * b ol
4 4 % kW H !

1.12-13 27.3 62.5 56.3 29.8 2,383 3,750 .64
14-15 48.5 9¢. 0 46.1 31.6 3,700 5,400 0.69
15-16 6.3 1.4 99.3 52.0 1,318 2,484 4.53
17-18 20.3 §3.6 62.1 27.% 1,908 3,216 .59
23-24 30.1 82.1 63.3 28.0 2,506 4,926 0.51
24-2% 36.3 72.2 49.7 32.14 2,988 4,332 0.69
28-29 30.2 79.8 62.2 3¢0.0 2,562 4,788 0.54
30-31 13.1 62.8 79.1 30.6 1,551 3,768 0.41

2. 1- 2 3¢.3 101.8 0.2 32.2 2,623 6,108 0.43

2- 3 21.0 64.5 67.4 32.4 2,070 3,870 ¢.53
3- 4 14.4 62.2 76.8 40.0 1,864 3,732 0.50
6- 1T 28.0 91.5 69.4 35.8 2,575 5,490 0.47

F ) 25. 0 2.0 65.3 33.5 2,337 4,332 6.54

* H o & 12 =60M EhHe 1 kk=25H
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7, WPEE#ROS Y FbItA~NE» I BEEHZS
EBr Lo, U2 Apa,othEy, MBEEL D
FOEZIELALEL, BERRGERRVWEBESR
7o, ¥/, BENONEFRERTLE2P o205, WHEIC
KEREEZVEWS BEOURI TH o /2. KEP VR
DOFEERITREL LRDOOLN, THEETRLRERETS
A ® o 7.

6) BEOBERER

#3653, KEEIIBVWTRELAEREE - WRE
SZOEMERE, finE, ETREBOBNHEERUT
BEOEEERY R LS. CALOEERDBIZHY,
EEuft£d 1 ¢ =60, EHEER 1kw=25H& LT
REL, RABEROENEELOCNETE 2d oz
DT, ZOBERMZTHERY. ZOEORFBREDO—
ROEMBEREL, ®AI00¢ 2B L, B
BETIE, 508 Thote. HilETHE, FIZT0%FHD
EERT I EDEDor. HEENE, 30~50kw H
DHEEICH o 7. ERBEO—ROEERE (Eme
+EHIEE) 13, FREBEZE0ZFh (BEE) 1t L#40
~60% I/ FE o7z,

7) TREBOHREBEERR
AEHEBELRET AL > TELBH % 8363
IR L7 B8 ERE, BV CRASHEIININ
FHThHo7:. READ) LEHEEARKHIHI3LH
TE/RDIHNYS % 5D, R CERE, HlHSFONEE 2 -
7o, ZORBEHPHAEANOERMEI ELH30% 5
BEThHo7

4 % &=

HHERIEECET AR, BASC kR
IFZY ) a-vEiEBWIARBEOER, ST
Y, FO®HEANY 7L 6 KECHEET M) Y A10K
7 BERM OBESES BT R
WY 2 ERMPER SR TS ERo TR
U, B CoRMTIE, FIhPERAIHYST
BREMREBOL. FRRIE, ThFToRMEdL
WABRESFROERLZHELED 220, BHREHEE
PREHBEREICEA L TETERRYEK L. EED
BB H2oTid, ~HOBERAMO ) L70% & EHE
BIRD, BN30%IMEEERS (RABRER) THS
ZEFRICLE. ZoBEBEE, KBHRFARBREICBWT
i, BEEELABARSHA RAEEHICHIET A4
B, BPBEOWHZIIRIET, ZOMRAMELEDS

36k THREERERA

H | B OE & H

M M

EaHEE X 828, 000 3,312,000
H o\ B 133, 000 133, 000
HrTRE—X 79,000 79, 000
BREHA A 52,000 52,000
PC A S - ¢ 140, 000 140, 000
B | 3,716,000

O E0BEZ Y, TLERMELRIBIC
M2 CRMBZIRBECLHPBREEFER I EES
bDTHA.

WEEIIBY 2885508, RIENKEN -
SCUTIETTAHIZIFEAERL, OCHULOBD
ZCHRBL, WhOLBALIFIENZETH o7 E /2
3~ 4 AIIERAID R, ABARED BRI T,
BBEOZEII[F4BEITELLE 0L 2EAEEN
DL EIIBITAIAEEEEOEENEICOVWTERRS L
RDOEBYTHA.

W, REROEMICH/Y AHFOEREEIZ25~26T
FHEL L7279, RERERICBWTESR - HRBEL
b b MIREH ERIEERL, ZONEE LTEND
BELTYEP57:0, BEOFLLIH > T, BXEL
%L Zo, 1A (1 HA198) FCERES
FiRiF20~21CETCLALEET, BROEHEIRZD
TERAREONUUTICE E¥Eoik. #oT, KHOBRE
BT, EREEDILORBREND R, HEERFOHK
BRI R, HYBOBEMEHBETIHR L7
ZOHBOEREEREL, THRIRE296 ¢, 1HRIRES48 ¢
THIHRII46% DIERNMETH o /2. B@EEI TR, —K
DEBEAMA30~35F kcal ThHhiT, BEHORHEE
8,770 keal / ¢, BEEMZNT0.86 (FiME) & LTH
BEZOEMEEEH40~46¢ {(30~35K kcal) +
8,770%X0.86) % 570% DEHEIBF LN BT THD
%, 1B 9 BRUISA, FRIEWER R L LA,
EREHMEIEL 2h o 7.

120825 RFHPERBEEORELEHL, 2R
HEHOYEZ AL o728 25, REEIRII2A~26CTET
FRLE. FOER, EHRBIIHEAL, THREAREDL00%
FTIELL. kY, HlloRBELHERL, @
BEEOEERMILER SNz, 1 B2 DIEOEHE
#ABHE, 1A23 28HDLHIZ70~95%DEBELN
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728900, BIZHEE»FA D EORDE (EH R,
2ABHETCOEMETIR6A% E o7, TOEH2,
FEREREBEIERY —EHEUEICED, ERELHERES
haib, BELTIMERTIRETEL LHKS A
7. LA2L, 12A288753H4HETO =% L TH
5 &, EiHMFRIE66% TREMEIEVWRETH A5, 2%
BLERLARSLG0Ob LT, NBESOEHNE
BAREEUT TH o722 %2FE2 256, RLTEHW
BEWRERLABELEVRAZ2V. ORI, Lok
RS BREEFCORRERICH Y, FTEES
EIREEAIL~10C DIEREHE Ulz/ze, BT
WRE LB TS,

KEEE, FAIPERBEZOREL ZITHH L CHEE
L7zDOT, BRBICETREZDI0% 15ET 5 H80E
PHERS R, HHRIEE CIIFH72¢ ./ HOEME RIS
WML, 25¢ “AOWEHEBELRY, H65%OFRYRELT
L7,

LREEOHMMERIL, BERNOMENES
RUFRTREARICH L TEONBER - MR
Lo TREND., HBNOMBHNERSE, EAHLE
ASNAZZEDTBIIIME Y ) 25w, REIHPSh
TV DTHAREIELDLZ IR, FOEIIFHA
O 25 RO 2 PO TR A E B EAIC
Hol:. HHOBEBTIE, 1EYYOERMEL L2
L7z (450kg) D CEEBENOZHMIIZIZY— 1250 L
7o%, AEHEBIZOM2.THEOBRZIHLTEY
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Summary

The total area of greenhouse in Japan reached 45,000ha
in 1992, the largest in the world. This protected cultiva-
tion can supply fresh vegetables in winter as well as
guarantee a high and stable income to farmers. Thus it
has become an important part of Japan agriculture. The
crops producted cultivation are mainly those that nor-
maily cannot be produced in outdoor fields during the
winter. Therefore, a greenhouse heating is an thechni-
que for environmental control. The required amount of
oil fuel for heating, par 10a per one winter growing sea-
son, was 6 to 13kl for tomato cultivation and 8 to 17kl
for cucumber cultivation.

However, the oil crises of 1973 and 1979 considerably
raised the price of oil and dealt a heavy blow to the
greenhouse industry. It became urgently necessary to in-
vestigate method to reduse the need for heating oil in
protected cultivation. Experiments were conducted to in-
vestigate oil use reduction methods or, indeed, methods
requiring no use of heating oil.

In this study the author invetigate three type of heating
systems.

1) A sorlar greenhouse heating system using an earth

storage heat exchange system

2) A sorlar greenhouse heating system using latent

energe storage materials

3) A greenhouse heating system using an air to air

type heat pump.

1) A sorlar greenhouse heating system using an earth

storage heat exchange system :

Greenhouses themselves are devices collect solar ener-
gy. During the day, they maintain the temperature
necessary for cultivation of the crops. They discharge
any surplus quntities of heat by means of ventilation. In
the system studied, this surplus heat passes through
pipes buried under the greenhouse by use of fans and is
stored underground in the soil that surround the pipes.
When the internal temperature of the greenhouse falls at
night, the fans operate again, this time bringing the
stored heat back into the greenhouse.

The system consists of fans, an absorbtion pit, a series

of pipes and blowing pits.

The earth storage heat exchange system was equipped
in the greenhouse of 314n? area.

The amount of circulating air was 127m*/min when 46
raws of the heat exchange pipes with two flowing fans
were used in 1979-'80. In the next year, that was
147m’/min. because of using the high efficient fans.

When the double layer thermal screens was applied,
room temperature was maintained at the designed degree
(12-11-6-10C) and the maximum inside-outside air
temperature difference was higher than 15C every year.

As this greenhouse was very efficient to insulate the
heat and the midnight minimum temperature was reg-
ulated to 6°C, amount of heat radiation from soil into the
air was low. Amount of stored heat under the ground
was more than the radiated heat, in general.

Soil temperture was maintained at 17-20C . Temper-
atuer of warm air blowing in greenhouse was 13.5-15C

When the thermal screen was single layer and outside
air temperature was below -2°C, room temperature was
not always maintained at 10°C but maintained at 6-9C.

In cloudy and rainy days, as the temperature was not
so dropped even early in the morning, the lowest
temperature in greenhouse could be maintained at 6-9C.

When the top ventilatars were not operated, relative
humidity in greenhouse rised over 90% . But when they
were operated, relative humidity fell down to 75-80%.

Concentration of COz in greenhouse was maintained to
700-750ppm at night, but feil 150-180ppm in the day-
time.

As the greenhouse heating energy was more than octu-

ple as much as consumption of electric power for driving

fan, energy efficiency of this system was proved to be
economical enough.

As it was impossible to maintain necessary night
temperature for growing cucumber only by this system,
an efficient use of warm-air heating system was con-
ducted. Investigation was done for the heat efficiency of
the system, environmental conditions in the house, con-

sumption of oil and the growth and yield of cucumber.
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When the fans of this system were running from 20.00
to 5.00, air temperature was certainly maintained at
10°C. Number of days when minimum temperature was
recorded below 10C were three. Even these days, mini-
mum temperatures were 0.5-1.0C lower than 10C.

As the difference of temperature of air at the point of
drawing in and that of blowing off reached as much as
15C at daytime, growth of cucumber was repressed at
the site near the point of blowing off.

As compared with use of the warm-air heating system
alone, it was possible to cut down the oil consumption to
40-60% by this improved system.

The earth storage heat exchange system was equipped
in the commercial greenhouse of 1185m’ area. From 1979
to 1981 experiments were carried out to investigate heat-
ing efficiency, atmospheric and thermal condition,
growth and yield of tomoto and economic effect.

The greenhouse was provided with a layer overhead
thermal screen and double side screens. The amount of
circulating air was 420m’/min when 140 rows of heat ex-
changing pipes with six fans (200V, 750W) .

The temperature in the greenhouse was maintained at
designed degree 8C (1979 ~'80) and 10-6C (1980~
'81) , when outside minimum temperature was not lower
than -5C. The maximum difference of temperature be-
tween inside and outside of the greenhouse was more
than 15C.

The oil was consumed 85 ¢ (1979~80) and 240 ¢ (1980
~'81) for operating the air-warm heating.

The growth of tomato was advanced at the side near the
point of blowing off and was repressed at the point of
drawing in.

The yield of tomato in 1979 ~"80 was about 11.7 tons
per 10 a. But a lot of puffy fruits was found. In the next
year, it was about 10 tons per the same area, however
the ratio of good fruits was higher than the previous
year.

The depreciation fund of equippments and electric
charges is more neccesary than air-warm heating.
However it is possible to reduce the expenses 20~30%

per year as the oil charges are very low.

2) A sorlar greenhouse heating system using latent

energe storage materials ©

In this system the greenhouse itself is used as a device
to collect solar heat as well as earth storage heat ex-
change system. The surplus heat in the greenhouse is
stored in phase change materials (PCMs). In the PCMs
are CaCly-6Hz0, NasS04-10H,0, etc. The PCMs are
wrapped in thin bags and set on shelves in heat storage
boxs. These PCMs have melting and hardening points
between 18 to 23°C. The PCMs store the heat as they
are melting in the daytime and release it as they are
hardening at night. Air is circulated by fans between the

greenhouse and the heat storage units.

From 1982 to 1983, experiments were carried out to in-
vestigate heating efficiency, thermal properties of the
heat storage material and growth and yield of tomato.
The latent heat energy was made mainly from NaySOy-
10H20 and the melting point was 22°C .

The heat storage material of 6.2kg in weight was wrap-
ped in a alminium laminated plastic film bag (2X 60X
90cm) and 200 bags were set on the shelves in the heat
storage box. At the end of the box an electric fan
(200V, 400W) was attached. Two heat storage box
were installed in the glasshouse of 352n?.

In daytime, two fans were operated to store heat when
glaashouse temperature was above 22°C. At night, fans
were operated to radiate heat when air temperature was
below the set point (12C for 17.00-21.00, 11C for
21.00-23.00, 8C for 23.00-5.00 and 10C for 5.00-
8.00) . During 17.00-23.00, the temperature was cer-
tainly maintained above the set point, and during
23.00-5.00 it was kept except a few days. But during
5.00-8.00 the temperature could not be maintained at
the set point when outside air temperature declined ex-
tremly. Considering these facts, the point for the time
was set to 8C . After that, the temperature was kept
above the set point.

When the double layer thermal screens were applied in
the glasshouse, the maximum inside-outside air tempera-
ture difference was maintained at 15C . When a layer
screen was used the difference was 13C.

It was considered that the storage materials at the
drawing parts and center of the box melted almostly in
daytime, but those near the blowing parts melted insuffi-

ciently.
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Using a newly developed phase change material (PCM)
which have melting points of 16C and 21T, freezing
points of 13'C and 18C , and a heat of fusion of
4Oca1.g'1, an experiment of solar heating was carried
out in a venlo type greenhouse from 1983 to 1984. The
PCM is made mainly from NazSQO4°10H;0 and CO
(NHj3) 2. The floor and surface areas of the greenhouse
were 352’ and 560m’ respectively, and two layers ther-
mal screens were furnished for heat insulation at night.
Tomatos were grown in this green house.

Batches of PCM weighting 7.5kg were wrapped in a
alminium laminated plastic film (2X47X83cm) , and 60
bags were hunged in the heat storage box. At the end of
the box, an electric fan (200W, 200V) was attached and
the other end was use for drawing hole for air intake.
Four heat storage boxes were installed in the green-
house. The total amount of the PCM was 1,800kg and
the potential value of heat to be released was 85,000
keal.

In daytime, the fans of the heat storage units were
operated to store heat when the inside air temperature
was above 22°C . At night, the fans were operted to
radiate the heat of PCM, when the inside air tempera-
ture was below the set point (12°C for 17:00-21:00, 11C
for 21:00-23:00 and 8C for 23:00-8:00) . During 17:00-
21:00 and 21:00-23:00, the inside air temperature was
certainly maintained above the set point, and during
23:00-5:00 it was kept the set point except a few days.
But during 5:00-8:00 the temperature could not be main-
tained the set point, when the outside air temperature
declined sharply. Therefore at time period hot air heat-
ing operated frequently.

The maximum inside-outside air temperature difference
was maintained at 10C-13TC.

The coefficient of oil reduction was over 70% .

The maximum amount of stored heat into the PCM and
radiated heat from the PCM was both of 86,000kcal on
fine days. The thermal effectiveness of heat storage unit
amounted to 100% . The PCMs was melted almost equal-
ly in the heat storage boxs.

A solar heating system using latent energy storage
materials was installed in the commercial glasshouse and
assessed. From 1984 to 1985, the experiments were car-

ried out to investigate heating efficiency, thermal con-

ditions of phase change materials (PCM) and growth of
tomatoes.

Two glasshouses were used in experiments, one was
provided with the solar heating system and warm-air
heating, and the other was provided only with the
warm-air heating. The floor and surface areas of glas-
shouses werea 1,033m and 1,476 m respectively. In the
glasshouses a layer themal screen was furnished for heat
insulation at night. Tomatoes were grown in both of
glasshouses.

The PCM is made mainly from NagSOy- 10H20 and CO
(NHz)2. The PCM have melting points of 16C and
21°C, freezing points of 13C and 18°C and a heat of fu-
sion of 45cal'1g. Batches of PCM weighting 7.8kg were
wrapped in an aluminium laminated plsstic film. Twenty
bags of PCM were used for one unit and 8 units were
hunged in the heat storage box. At the end box, an elec-
tric fan (200V, 750W) was attaced and the other end
was used for drawing hole for air intake. Four heat stor-
age boxes were installed in the grasshouse.

The total amount of the PCMs was 5,000kg and the
potential value of heat to be released was 225,000kcal.
The amount of PCMs calculated with an aim of 70% oil
reduction. During the daytime, the fans of the heat stor-
age boxes were operated to store heat when the inside
air temperature was above 18C. At night, the fans were
operated to rediate the heat PCMs, when the inside air
temperature was below 10-11C . The warm-air heating
in solar glasshouse was operated when the inside was
below 8-9C.

Until the middle of January, the inside air temperature
in solar glasshouse was confinedo to 20-21°C in the day-
time because of considerable amount ventilation and
amount of stored heat was not obtained to the maximum
possible value, so that at night the war-air heating oper-
ated frequently. In this period the coefficient of oil re-
duction was 46% . But since the top ventilation of solar
glasshouse was shut comletely in the morning, the inside
air temperature rose to 24-26C in the daytime and the
amount of stored heat incrased to maximum potential.
The coefficient of oil reduction was improvee above
60% . In the period of 28 Decenber-4 March the coeffi-

cient was 66%.
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3) A greenhouse heating system using an air to air

type heat pump.

Experimients were carried out to analyze the heating
efficiency and coefficient of performance (COP) of an air
type heat pump with 7.5kW compressor used in a green-
house 352m’ in area along with the development of
methods for efficient and economic operation of the
pump.

The air temperature in the greenhouse was maintained
at 15 or 13C, when the ambient air temperature was not
lower then -1~-2.5C . The maximum difference be-
tween the temperature inside the greenhouse and the
ambient air temperature was 17°C.

When the ambient air temperature decreased markedly,
the heat pump was operated frequently to remove the
frost covering the outer part of the instrument. When

the defrosting operations were carried out too frequent-
ly, the air temperature in the greenhouse could not be
maintained at 15C.

When the set point of the night temperature was varied
16—13—107T the air temperature in the greenhouse
could be easily maintained at the set point. Therefore it
was considered that modification of the set point of the
night temperature was the most suitable method to con-
trol the temperature by the air to air type heat pump.

The values of the COP of the heat pump ranged from
2.4 t0 3.2, and there was a high correlation between the
values of the ambient air temperature and the COP.

Assuming that the electricity charge in 25 yen per kW
and heavy oil charge is 65~85 yen per liter the electric-
ity charge for heat pump is equivalent to the heavy oil
charge required for heating the air.



