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ABSTRACT

The appl'ication of biological fermentation technology is quite widespread. Which
can alleviate the energy to be short. The ‘form of lack energy causes ghe -imperative
deyelopment of fermentation engineering technology industry.:Conducting the academic
esearch son ifermentative “process, especially .in the .heat transfer aspect .and the
temperature:field simulation, enhances the efficiency .of controlling temperature onthe
large-scale “industrial’ :fermentation <process. *Which thave the jmportant project
-application significance.

~Domestic and :foreign :researcher have.all-done some thorough zesearch on the
biological'. fermentation base+preparation,*the -fermentative process control optimized,
‘the fermentation -generator and.-its supplementary sequipment, and so>on. ‘But it is
imperfect. “Correspondingly, "the fermentation engineering has- applied: very *much.
‘Because some important technologies wait for the -solution,'the domestic fermentation
sengineering application is relatively. .It has lessbeen researched at the aspect of
ifermentation- heat transfer. .The .author Tesearched microorganism - fermentation
eat-transfer property and its temperature field distributed characteristic with the union
method of-the experimental study, 4he theoretical analysis and the value simulation.
Which provide the:theory Teferencefor the later fermentation engineering application.

:In this article first there:is a cube box, to manufacture with the:PVC-board whose
side length is the 300mm. According to the needs, the thermo-element is arranged, the
_heat preservation work is completed, and then the fermentation laboratory bench was
done well. Gradually they are made on the natural fermentation of orange peel-dregs
-and grape's nature fermentation test. It has been familiar about.the fermentation process
step and the matters attention needed

_The on-line gathering temperature data are carried on the processing at the end of
tthe fermentation experiment, and ‘then -the result _is the ‘temperature time graph.
According to the .diagram .of curves ‘comparative analysis, finally it :indicates the
fermentation has gradualness. The temperature unceasingly changes as necessary, which
shows the fermentative process has the heat source production. The temperature rise is
obvious in-the fermentation process. It shows that the fermentation response is the
exothermic reaction.

The author has carried on the natural parameter test to the fermentation specimen,
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studies the fermentation characteristic from the physical performance aspect, and makes
corresponding technical processing to the supplementary equipment. The calorific
capacity size has decided the use of fermentation surplus product, which reasonably
used the resources.

The author has analyzed influence of the temperature to the fermentation.
According to the temperature-time chart in the nature fermentative process, the author
simulates the fitting temperature-time type formula. In according to the conservation of
energy, the process equation development, it obtains the internal heat source empirical
formula after the quotation test natural parameter.

The author made the controlling temperature fermentation test of the grape
specimen once again. The cold hot water source is passed to the stainless steel inside in
the middie of fermentation box. The temperature of water of the stainless steel inside is
invariable, which can real-timely control the fermentative process temperature, it is
advantageous to fermentation carrying on. Processing the on-line gathering temperature
data, it will obtain the temperature time graph under controlling temperature. The
analysis indicates the temperature changes as time is not in a big way, the temperature
time graph neatly is a even straight line. It has proven the effect of controlling
temperature is obvious, achieves the experimental goal.

According to the union of experiment operating modes and the boundary condition,
the author has simulated the temperature field distributed situation with ansys software.
From two value analogue results of the contrast between simulation data and empirical
data, it bad indicates the simulation is correct, has provided the theory reference to the

major industry pipe network arrangement

Keywords: Fermentation process, Heat transfer, Temperature, Internal heat source
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30%~50%. FEBTRNFHTRKFR 10%~12%, EiH 13%~14%: B,
TEMEEAEERAKTESRIEERK, FREFREHERTES, BIELL
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BERAERHEAR T

#ANBAGTHSEES, tRUESENSTSEABATR™,

hE KBS BRI, R AR EFEHEARKENEDL
THHARIAEESTR, BEREENETTERRABER, BRzE,
RETVHEELREGENER, FEEms N eRaEsfelRnEn
AR, UEBIE. BIERELTEOTRIES, BN NFTAFR &
R, KOBFHBIOWBFRAE, AFHAFURE TREES VT REH
2 RS Rl

1.5 BRI S EES
1.5.1 EBERIEIHFT A

BRI RBETET, dTWHRE, BHEBNTREN, EROKT
Wh# “+” FRGERSE,

ERBET T AL NI R R SR, FREME. UlEERR
SRYEFHEARE. B RENKIEERBEEMNDHEE, HeERTRE
R A BRI E X R AR,

ERBETLHTEREPBARIUK, HBRFEREEEBTES KRR
B, LMERRETIF T,

KERMUBRRATEAAENRBSEGERES, HRBITWERRNE
B A B IR IR
1.5.2 R ERS

BEOESEMTRET ROAE RSB RYS, FlsENRESH
RRXFAREES. EETREOREEERMS, HR BB RS R,
ARAREARMES B RAEAS.

MEARENARAS, RB80EBIREANE. ANGRY T EEEEHT
T RERR, REBEOSGEE. SBMATNS, BN TR
FE RS EER S,

1L ARIHNEEZETIEANE
BEXNEASRBEIEERAAXEA LB TE S, NHEYREIEN
ERTHMPFAERARS, EERED, 4RIV ETNTE, RCHEH
FEUT JLA [ -
L. SCIRWHA.
1) B PVC R HIE 300mm X 300mm X 300mm K& B#H, PLEERENRE.
MBEAZEEABRBOEANRE, BUREE, CREEAES BE
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145

LR,

2) FADEBERILA AR SRR R, BESERKSTN, FEEELX
FEBIAKE, BRERTDHERN (DSC200 PC) KARKM MM
HER &SRB T RN E, MR,

3) RKEETEPALEN DAC-8018 8 BENABHANEIFERELE, A
AAKH VisiDAQ ILF, Fft, FETANE I MBRBENR.

4) £ BAREWEM L, RABHEEIEAARK, HEHEERNER
TRE, RERERELHIE.

2. BRWH.:

D B EER, BEEENEXREER. HEESARELRX. MHEE
FRMEEERIEN.

2) AHERAMIMRESSEMAREERRESfER, AEFTERYE
B, FUH ansys EAMIRERAEE S, AXEMARMERKE.

3. FELRAEICHAM LB RBLR, R PRUBUARE.
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2 WAV RN

2 HEMRERKERR

AT BT RREARG M E RRE S ER, LAULEEDE.
AHMGEREREE, FERTERARBRLENERREXR. FERASLE
NALRAE, FRUS, EREPRRAFRRTE, UWEEWAERE. THER
ERLRAVE-NYE, REAATE, MERMOHHEELR: BARED
BERMNEREES TABEIRELE.

2.1 BAREIRERE

AXERENREETREABCENERAE, HIERBIBTESER
#ENHE. BREEIEERY, RRRHTHE 21 HRMLRER, T
FILRMENRRER, FALTEORBRANEREREAR. ERBHH
BISH, AT ERTR .

ma

1
.

1 MARE 2. KR4
B 21 ARABLEREE

Fig2.1 Sketch map of the spontaneous fermentation process

2.1.1 RE58

HHELHER, &3 T —AH PVCHRBIEMER & &XEBH, /5 Smm, 4
K5 300mm, HHF—HANEENEE, FTHE. ERAEIE, RHitEs
HEF, FEE—NALABRLNENET, FeERK. EiEEMEDLEH—
TRF, HEEHHHREEGE. ST EEEARERMAM, E—REARG
Bz, BEERELRPERY DEFRERENMEY, WEXDHE, . §K
x, B, WHE, RAES. £54FEAEPRFEA—HRK 460mm, ERZ 16mm
MARGERE, EMmEE 8omm, WRER 2.2 FLyE 2.3.

1=
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BN PEELL —

- 2l
LI
— i

H22 x®ErERE

Fig2.28ketch map of fermentation chest

B 23 REELHE
Fig2.3 Practical map of fermentation chest
2. 1.2 BIREERSR
HEXREREBEEARBHEEEALEN DACS018 8 BEAABRAANK
SR, DAC-8018 HERH (¥ RS-485 {5 58 A DAC-8520 HEHR ) RS-485 B A £
O, #id DAC-8520 #ik## N RS-232 MA/ABENGHBFEN SO
(COM). EH:RH VisiDAQ HEAKL, FrE SRR TN BT
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2 MAEYRRHLRIA

45, 2% @i DDE M RAFA Excel TERDPETLE. ALR FEREMILR
BREE. BEESREXFERNEA 20s, EE¥NE, #ATEN. KEX
HIERBEEWE 24w, FHAREINEHT.

MWEWE r T !:
T HU
O~7Vint/-
DA 8018
e oo DATA
Rl T@ il
e St San—
(T
=[]
+Dc -
AR GG RS
+ K- o0 DATA
— 0=n R &
. i [ HEHLEMN DACBSD |
0 B . N B |
— L oMz O |
S - ]
20VAEHEIE G
B 2.4 BHEXEREE
Fig2.4 Principle scheme of data acquisition
2.1.2.1 (g

HEHBELFHNMREARE, AERREK. REEL, HED, BH
[, ERERKSRA. ENERTRNERRE, TLTHIMSE. BEMNROEE
RERE M BRI EZEY, MEEATFON. L TESRENR.

BERBENERRERETREIREN, 0. mERHARRS HYES
(R ARAAEIR, YHBECREREN, HEbREaidd, ¥
AT Z R TR — SRS, RER 25,

1

a
.

N T
AN
&)
1. N o BRR

2.5 L8 R
Fig2.5 Principle scheme of thermoelectric pair
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ERAEFLEEMIEX

2.1.2. 2 #HBEMANER
X EW DAC-8018 8 HiEHHBEMARRELI THESY:

0. %
E 2.6 DAC-8018 ﬁﬂi%@ o

Fig 2.6 Practical map on module of DAC-8018

BNEE: o BENETRAN; 2HBARKEITAA
BAKE: mV, V, mA, HEE
WATE: JKTER,S 1B B HE, +15mV, +50mV, F100mV
A/D FTHRE: 16 i
BHEBLFA: RS485 Q&)
fEE R 1200, 2400, 4800, 9600,19.2K, 38.4K bps
BKEERE: 1200m
FREHE: 3000VDC
KHEE: 10 K/
TERE: 0C~60T
#FEE: -20C~70C
FE RN, 1 2 g
SHUHEN RS SN &2 HiR
EH Tt A B RIRE

BYcE, W2.6 Fim.
2.1. 2. 3VisiDAQ A7

DAC MBRGFENRAEFERH VisiDAQ RET Windows HIEIERE. 2
fl. SRERFRAGE. BRTHAMMANSE HMD) eSS, VisiDAQ K
B~ B R ERE 4 Visual Basic HIEHE, TJURSXENEEEHIA

L 2R 2R K R BN 2R BE 2R 2R 2N 2R 2B 2N 4
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2 A YRENLERR

EREFREBEFR HMI. R LR BirEsh B 2R m kA 5

METREY, EHETUSIE—IHEN. CHOTEEEER. XTHHERE

MESARGEHES BT XMEERTMBERRARTH, REEH U THE:

FF B i B3

Visual Basic 372 I AREF

WX FFREE RRNEEE

i F) % %

BB EHHET) &2

A AE MR R 28

LB B/ B/

LR R R S

044

W&/ EHLE

HARELH (DDE)
ALREENERESY, T, REABBEZE, ®itT BERRRERE

F. BH 2.7 PR,
T R S

L 2R 2R IR 2R R B R IR 2 BN 2

P =1

- N

ENl o - 1]

M mmmmMmm

TP TiF2 TMPD THPE  TiPs 1|.i|'[ THET  Twea

] L | ]
Ealir: B =

A

M 2.7 B EEmERFE
Fig2.7TWriting program map in graphics icon0
2.1. 3 REBIBRIRE
ERFAENAEBENATL P ZERARNRERRBNHE - RAHSE

o b ——

-
[=1
Tl

or

042
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ERAKFB ¥R

B, FEATREMFREEMNE, AFRBE—BELNES, KBihk, R

l—e— B A1

|+iﬂﬂf§\2

2(5) E - Elli)‘iﬂ

o 95 tv / i s
3 | Mfﬁﬁf' | —%— 35
Pl —= = mas
8 10+ T T M
§ s )W#”Av’ - — B8
.5 0 L”- ! ,I/ ‘(/ g : ! - ' : : . - 3 e ﬁl}ﬁg
:$, ] #E0n
g [ . Fir12
Definitiozx value i ____g:lli}f

& 2.8 HeBirEE
Fig2.8Demarcate chart of thermoelectric pair
BEE, BR—FERERTNASE, ELRZA, AT RRKE R EEE, o
FUBAT AR PR E -

HEBIERE T RAERKSBE, FENlERRNMEERERSKD,
ki, HEEA DAC-8018 HiEREMY, BHASFKM VisiDAQ EERHFL
BERMEREH, BUEEENEEBREERE LNRRERLE, HRMEH
BAHE, RAEASKY VisiDAQ MnE 2.7 f BATR TR HE T B IR ERER,
FAR RN R, BEREBIERE. £ M AMEEERREREE
%t L E ) 2.8 B

MERFATUESY, MEEMREEMNXPIESK, BEEEIR-F5%
AFRRL 45° ARESZ, BAERRRELEAREIER.

2. 1.4 LW AGHFR

BAMLRRGEY. TH, AGUTRA:

(DBEHE, FERE, BRAYR, Windows FEMHHESER, iR

SEAHE. FH ASE LRGBS, THATOETRELRITRE.

Q) AFEAIIEEK, FRAFEE, TRELRERRAFAEHAEE, Rit

FEAERA A F R, WA

Q) BN LR EP BTN RE. &R, F Excel XHHELFH

FEXRLSHITHE. EETHTEHELUOHEYRBELR, HE 25F

LH.

2.1.5 LA BT E



2 AR EHERTIA

ANBLRABHSEZN, £THE-TRENHE.

BIERETHERENRE, RESARGREBREERE. BERRNE
FETEHKEERE, EXBRAFRAER, RREHED, MEE, —B&>
mBTRBETZEETRAEREAKT, BEEAEHSELEFEE. KiExBE+H,
BEVEEEREEFED, BTREBENESHSY, RESEEEEE, 225
EROESBR, KEAHBERKSTH, KEENIVETEREEXNREE.
RAETVRBEEXABRAEENAR. W TESTHHREEBEDRREA B4R
YA, BEAERRENEMHSHEFELEAREESE, BLEHTR
¥ RER, BEEARBELTREES, HAERE 29,

MERFFEF -ERRBER, SREFETEAFAMMNERITRE,
BRZETE. B, FANERE. KEB#E, UURFEMARERESYRFR
REEHRKERER. THERNEERERRBS —ROLISEEAEHK
EH. BEFEFRENEREENER, FEFEEEEN A —EWERGE
A 120~1257C), {RiB 20min 24, WHEREEESHXT,

REENFEHREME. ERBIEPESF —ENEE, &, SUERiE
ZRENBNASFTEANEERSE, MEBEMERNEDEZERDHES.
REEAED N ERRITRBEROLHNE, EMEETEEH AR, #HELEE
FstFREE,

2 _
. /N

——

#E #£R
LG ~.

REg
B 2.9 R
Fig2.9 Flow chart of fermentation

EARKBIRNLRT, MTEARRIR. MEEERBIRERRE
B: AHERE. AERNMANBERERBLROLR.

L sKRnAES THE.

(1) kBT R BAMHE.

O EHEANMBRA P MBE L ER—RAR RN ALK, ERFHRER
BYME—REk, KERWEN—¥. RIEAHFEREDOCE EAEHRS
1.

OEALKEHN “+” ZREAER=2MOHEL EAE, HXIFHE, TL
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FRKFMAFEAIR 3

FOLELERE. ZERMERKD, U954 6 DA, PO—HEAEE
RERENNEPOLHEDOEE, WERBREELRFRMNMENREINER,
EEABEANPOERE. WAEFXE, BROMAEEATE. ABIAHER,
WRER 2.10 MELYE 2.11.

()RR EEE . ERFREMBZE, B PVC AR, ABEXTH, %
EUMLRRE, Bk, EHWREE.

ENMRESEERED, RFEHL, F15, HERAEBEMLEYS, EHE
RN AR, RETEMBIRENREE. TRULSE, KEHHER
&I . :

1
H

1
—

S 6 7
e e
48
+9
410
1n
+12
Lz

K 2. 10 B E M
Fig2.10 Disposal map of thermoelectric pair

-l— Ty

Fig2.11 Disposal practical map of thermoelectric pair

2. REXRIELSR.
R 2.15 WHEEAET REEMRE, F8RFNMHERERBEALR D
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2 HEYRENTRITA

(1)

(2)

(3

(4)

(5
(6)

(N

(8)

BEMfE. X8 PERRRERMERARBERDEET KE
I, URERAFETHEHEARSENRREALESENEN,
BEERRTRRETLY, BHEBTFHESEHNAS.

FBE. FEREPIMEREREREYER, ERESETKEHE
/It

BRY . WEEHNEREIEEFELEENERFMH. SFEE
BE. B, BritR. RAZHLER 28°C, EFEANFFHIL
ek, HFREE) 72 bR, FEREPHTEMY E.

HR. HEBREREGIERE, AHAZEERE EXHEET
B, FmARLATURERARSENREZRLEY.

Pidk. B e, AR B R IRIFARE .

KE. MEFIHEEAEBILTRIHEFNABERT, SHE
FEME. REANEHSEEE Bk, BEREBETEHTFRER.

fRifl. B 10cm BERHEFERERBAELSTERER, WEAFIHINE
w0, ARAERERKEER.

EERE. NR, RBRIEXRERR, XRAH, REERHEHAR
FINEREY, FARE. NE. RELEP, BREKBREMNES
o, WP, RBEHEEBE, TEHEORKRERMEF
Yk EF, 45 72 B, TRER.

2.2 X R AT

T EAFHFSM Y BB A AALE, BT TRIBIRE ik M B
| BEefAXENARSERETS” MINERTE, THEEARENERY
b, METAREE, EEAE, NEREARNEEMEMRERL. LB
HERASRFLEBEREEWE 213 FiR, TREAGTYERL 2.14, HF 1 508
RERSK, 2 KRAENE SN BT, KERER.

2

|

g
W

— |

LIA R 4 2. k¥4 3. HS-4(BYER B
B2 s RgHEERER

Fig2.13 Principle sketch map of experimentation system
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ERRFT LB

24 BRIRAFELYE
Fig2.14 Practical map on experimentation system of controlling temperature
2.2.1 fEIRBHE
ERAE (HIAED) FERHVK, RETERM—ERENKAAIE. HS-4
RERRER -HLREERANE. R ENATAES. 1. B¥. 2%, &

B 215 EREELYE
Fig2.15 Practical map of constant temperature flume

Y. DHAASFRE. BTANUBREFROEERE (2001 C), HENEHT
MBtmt BEITmAEL., AE, Bk, FRENFTFARBETRRNEHEEA
HMERHEF KRN LHELE 215, THREIERAMRE -

& BHRJEE: -15C ~ +100C

¢ HERFHE: +0.02°C /15min

¢ n#InE. 1KW

22



2 PR ERIA

HAHIhE: 120W

KEHRE: 6L/min

HAMEHEMEE: <85%

WHFERE: +5C ~35C

QL iE:  220V+10%, 50Hz+0.5Hz

BRI ERF: 540X 400X 400

BREFORST: 150X150

BEER: 7L

ABER—FR. RAERRREES. XRAESVHY, ko EH=Ragks

L AR B BB 2R K 2B B 2

&,
2. 2.2 iFIRLR S

EHEARRENERS, H—SREEHRENER THREYRBLR,
BRIt AT nER, AARRBTROEETNEZREBRKE, &
LR U HERIE. SENHIRSE, NMEEERBOIRSE:

OHEHER. AT REEHFOHEE, TAREHRERTLBE (8
E) WIF, RAERSNT, OHORTH. HHENERERNEETS IR
SERTR, IHEBORERETHERAREORE, Fl, NREEER
BEL. HiE, T RENTERARREM,

Q) k. B—FERRERNNE, BE, BHERYE. BEENMEE
FIBEN, AWAEER EMRARR, TARBOEREHTBERE. ’

() ehe. WHHELSE, AIHFESTERARA, REMF. BROEHN
BB ERHRT LT, B3R KB0ET.

(O k. REFEMERMS SR, AR S IE A0 E A EE B
WREREEEFNEN. BT SHRERBEK, BOURT: BARRRER
MR, FHREEE. 23 E, Bt W 134k EE TN 1.9kg B,
i 143% BB . ZERBPHBEERIETHRERS,

GCVEEREE. EHAREBTRTHMELS SRS (1D ~ (2), KR
BATAEE, REERES, AKSERFENEERBE BETEK,
REEFRAT AN OE LR aE, IEREOKE.

6) 5B ZRENEE, #HIFET, QAFFREE, FRIEEEE, FHER.

(e, #E, NE. TEFRERY, WRARELKE. HERBTIETS
FEEKENRE. BESKRE 1° Bx, BEKXAL 13C. WREEHIHEER
20° Bx, REEGHGERED 0091, BARBLIFETHE 26T, RBEELHH
it 35T, MUBHBERRNEAEHLAE, WAESERAREAERESH T



ERKFH LS R

HAEMSE, BTN R R OREEM S, LA E— SRS 25C-30
C, EALRY, FLARRK, SREEREHIE 0T, REE-gE 12
FhEH. B—FREOHERELHAERIORE, SHENSHE, SHREHDIFZ,
BHZED, KAEE 4-5K; E-SEMUBEEN S HEERIIAMNKE,
SRARHSTE, CREFO—E—SHILE, KA—AEHMEE,

OV Wk, B, RE—ER, RAESERITRAE, AESRSHEE &
VRIS B, BAEE. REXEBRENHER, SRR A RS L,
BE BB .

2.3 /N8

AFRAWRT EROMAT, TRUESESE, ILEDT:

L TREESE, SHAEERRMAEERRNEE.

2. BB AR RS, BB EASRRB,

3 ERABAREAAMEFT SIS TE, SEEMNLR. BNKE
.

45 HEBE, MFAREEELENRETE.

5. REEFE, REREHE BMERDIREER. TEREMTAFTIE,
R SCE M B Th SO s tE, AUE 2RSS .



3EYMYEBEMEL

3EMMMESHANES 2

TRENKYFEHERDT T - BHEMEARNKRANLENAE, BEME
VI REAARBAS NS s R ER. Eit, ETEAMNETERRBEY XS 5K
R, BHE. LHE. RABSUIEIONE N RABRIHT.

3.1 EKENNE

ESHRERHMBEEBEAFAXBEREREREWHH” WEd, BEXR
BedfE, HENEEHTEORK, HANMERERBENNEEESRERY
TZmxEER. Bit, B, W KkEHILE, CRNEHFHEMA,
RE 31, BTR, BirE, HIPRE.

& 3.1 min A
Fig3.1 High temperature oven
LB, REATJE MM O, A& BB S TR
2. 2. FHETHREERAMKES MH RS S E 30g.
3. BIRERREA, BAE 2. 12 FirMEREEY, REEERES
105°C, SeltiE 2 /DTS, EUHHBSHT.
4EH 230, BREBEMNBEN 6g. BIKEXR 2~3 K, BELE 6g.
5.HHER. #HTERRNERRA LML, RTLUAAKSEREE. Eik

ABEKE:
30g 6g

30z
=80% G3.D

EE AU, WE AR RN AKE, B 5g, RT3 K,
BARMROERREAEALE, K358 WHHEEKE)H:

n= 28-3.58 x100%
58

2.5 100%
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ERKFBL 2R

=30% (3.2)

ARERMTEFEN IR B KBRS OISR D 8% KK, HESH

KOEBOGHERTELEE EXPILmER BT RR#ES . EiaTURE AKX
R EOFEFRTEIG—F 0] B 3hHE R R G B,

3.2 ZERIME
rERERHEER ChidiE) I, HEAR—EHRNRE, SATHRFE.
it RHE, BEFEFHE, FELR 3L

RIIFHTELHBRRER
Table3.1 Measure datasheet of raki density
Jig/g A48/ml A/ (g/ml)

100. 5825 100 1. 0058
30. 2506 30 1. 0083

50.5 50 1.0t
76. 2383 75 1. 0185
83. 0268 83 1. 003

HWHER p A:
_1.0058+1.0083 +1.01+1.0165+1.003
P 5
=1.0087 (3.3

HEEE ph: 1.0087x10° Kg/of .

3.3 £k E DSCIE
3.3.1 EFRAMEHE (DSO)

1964 4, £ E ) Waston 1 O’Neill EA L ERE FRB T ERARERE
(DSOHIBES, BEJE DSC BABHRERR. EFAHBAEREANAREREFY
ST LR, CUFTIIAS B 2R S e D S R —F A AT (R . 7E
AR AT, HR TSRS 5, DSC A IARRA
EYBRAE BT R B R A RARICAR Y, BELRMTRE T
FRERYY . BERNESE, SHERT AR IMERE TR ERETR
WABRABEAE. HTHEMER DSC RAERARAS MBS, TR
BRASRASELTFHEZLTERS, #AT-G-Das o, HFand
DSC WERRAFEAS LS 2 AT 5k NS L IR B ERE IR,

EFABEAEDSONEHEE,

(1) FHEEE
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3 LY BIE ST

BERFFHEEREFES DSC fhk i@ =4 B, —RKi, BEMR,
GRBE, EEEANBRE. FHEEERERENEREAD.

(2) Bri@ SRR

ATBRFELYFELREEPRER L. ERELERMN, FRMGYHE
AR SFEP W,

Gy REHRNER, BEAER. AERE., AFENEES

(4) BRI FRST 2 F
3.3.1.1 300V &

ALBFHMEARA DSC, B32 K DSCREFEE. HELAFEENR: ¥
G EZ AR (G 2 5E TRV AR EAFEMNNED TS L, YT
PR AR R A B, K 18 i R4 B8 744 (constantan thermoelectric disc)% Z 57
ERSZUER STHEENREPNRRASEARR, —H2FER&%, ME
T8-S THOPNARERERRRE SRS SR SRR
%, BIREZA—EE DSC diLkmal i 5 B AR s,

i Cins outlet

+
w5 '-
Rl emaseemes] (S saoms £
- - _: _
Y e — "'Il"'_—:';—.""' — reference
| A l:_ s sample
i Fr :'--'-'_"T_"'. "
II:' LY ‘I_i:‘_._' - = = B A SENSO
r k‘k : s | I cell{silver)
i |- ~"} !J E* =i heating
\ ; LR | i 1 A | ;.
\ | [EiEntads | ! ST -, LMa-conling
. [ _".__.l B (L I- / -
i e o g b e
L

— —  Purge gas inlet

32 #iRs DSC REFEH
Fig3.2 Principle sketch map of heat flow DSC
WBERR: ARAEFEHBEN (BEENETZSCHA F4£7)
£1%5: DSC-200 PC Phox
EETA: -150C~+600C
REBE: 3uvimw
BELMIENE: 0.5aw
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ERKEFEMRY

HEEE: 32500uv(E£700mw)

FriEEZE: 0.1~99.9k/min

FAHBR&H:

(DHENAMEERERE, ATRITEREBERF, ERLRERRLEH

(2) DSCEREMHL, HIREERE, ALERIEEEY.,

() BFRFE, FAXRFEFMFTE. BS BP211D, Max210g d=0.01mg(80g)
0.1mg(210g)

QWAMASE(BEERAARS 99.99%), BERARAH, HSERTHRF
PHA, WRASRRE: 20mlmin, FIFKHEE: 60mi/min.

& 3.3 % DSC #a i RALWE:

S22 92006 .

B33 DSCAMTELLDE
Fig.3.3 Practical diagram of DSC thermal analysis system

3.3.1.2 ZERLE

BERZA, FENRAHTHKE. #KELN DSC REMEENERS
HITRIE, AERBEREMBEKIE.
() REUERIE

B¥tHARERESRROLART, BEEXNINESARRK. #1T
ELIRA (RIE) BA T LG FE THARSEME, EXARAERATE
KB EEENIR. RSN, B4 TEHRRER N 22 G B E
Wret, Hh—1MEHRASY. BEARRE, BEER L 2030C, RE
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3EYNY B EMES SR

S AR RN, BN RRSE. R ERFEE, AEERAH
LmLEEANEG, TEERERIERREESMA,
(2)RERKIE

FELFF DSC BT ERBRBESVREE, LIARREDRENE ST
BEH#TKIE, FAMKSE indium 455 156.6°C) . Hg (15 45-38.8°C). Sn(#5 4 231.9
C)v Zn(BE 5 419.6°C) o ARSCUAVEIE MR, H(Indium)BI95 40 156.1°C (bRAE(E
4 156.6°C, HE04'C, #0.32%) MEHH A 28.2kM ke (bt b 28.6kI/kg, 1
% 04kI/kg, #11.4%).

33.1.3 EREESPR

(1) ITHESHEBET. BARS, REITAEEAX, ABRESHES: ®
ASHE: 20mymin, FHFPFHE: 60ml/min.

2) HEEE, EERETR—PHERANBTRIRE, BERADER
MR E RAE—A 5—12mg, BEB—HKH 5—20mg), RFEHEVHHERESR.

(3) & Liithm, AEAEEYNBEETEE.

(@) TS, HEAHGHBRAPE, %,

(6) FEERFRAESSH, REHFRERF, FHRELSTRLRIE.

LR APFEERF:

(1) FHENEZA, SITABE, FEEmh—geE, 8a5-278, #
FHRRIFRFFEAH20ml/min, IS HE H60ml/min.

(2) ZERHREEN NERREMIBESAKTE, TWERGE, #HIRZH
AH T ERIALE R .

Q) P IALERE, s MNEEERE, XSRS R A ER.

@) TEZRIED, SUWHR—BEERFRS, THTREEHNE. TS
BINERIRE, HAHRSRENRESFENHRNFA—LE, -

(5) E—THRBIER, WRERRBELE, MEMHPEAHNZIZE (TRAER
AHIREHRA) BTG S. TUSERPENAL. WREKELK I
AR R T0C). FIFEPRRERA B SR FIULAS, LU SKRERP
R RS
3.3.2 =

FLRIENEMREERESE SN IE. BRANEXRLMAEHE
MYRREAEICRKMHE. FADSCHE L AR, MERATELERFAR
BHT, RANRERAREELELMEN, TETHRRERNNE, TIHRE
TR ABZ AFETIIKR:

26



BERIFWMEELX

C=£{{~x 1

dT” m

sample

EHXAFCHIRRMELHRE, dHFMATHH R SHFEORBZENREZ,
m,,, AEAFERE. LKL, RARENEJ/GTRANE, XA RENE
#HIHE.

& ik

KRR = &DSCHH LR, 754 E K (base line). #7H¥ % (standard line).
RHE £ (sample line). WE3.4.

(3.4)

DSC /mwW

{ B#AITA
2.0
1.5
sample line
1.0 standard line
0.5
base line
0-
-0.5

25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0
Temperature /°C

B 3.4 AP ER X P DSC 5 S #Z
Fig.3.4 Curve of DSC signal on measuring specific heat

1. B E

BRANZHRRENR, SHNETSHMMERN. ERENENEREEA,
PABR € KHB R I T RAT I HFBAMERRENAS, DEFPFRIEBN
WA, WEMERIkGS SR & 0P E K RREENRE R EE.

2. IAFEREGNE

# 35 % T (sapphire) HREFEARRMKTHIRN, TS HRMEEHIRERFR
Z, FURMBREAHFOAEERSEARNERTIE, BTH2 LA (ZHIR)
S0 (ZHFHEER) ME MNRREENREN X AEE.

3. HaSpmeE

BRNEREATHBAKE, WSEMFERFAER. UERARAREERS
FAMEHTE, BEABSHLMN (EHR) SR (ZHFFUER) BEEZ
HREEREMXARE. RERETANTHHERMLREE.

C= Mo dard x DSC“"‘P" - DSCbllﬁiiﬂC e
mnmpl: D SC‘sun decd "~ Ds C’;nscline s (3'5)
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3EYMIHSRMES A

C—HMERKE T HAHHAE, Kk C:

Comsera— FRHETERE T BRI LLA, Kk Cs

Momira — ARFERI R, mg;

Maser. — BB TR, mg;

DSCoamte —FEMTERE T BRI DSCFS, B s

DSChumniars— FRPEZERE T BFHI DSC /55, B s

DSCrusetine— AR T R EIDSC 55, nw.

B 34 5271 (sapphire) ¥ Lt #4725 (5 78 BT S0 ELBE Y6 B 9 B0 00 £0.2 % R sER
RO EXF T B LA A E S LS R A RS . ERIBMEEEE A,
ZEEENRE W, AT LA UEESELRE.
3.3.3METEE

B BEREAE.

HRFE: 2638mg, 33.62mg, 39.67mg.

T8 % 3°C/min;

WHAKE: SAEZES. 20mL/min;

RIFEHE: SAEES, 60mL/min;

BETEHE: 10C~40C. ERBALMNEAHNE 10C, 15E 15min , BSFH
BEC/min)ZRERE 40°C. FEREDHAT 3 KR, NEFHEENBRLER.

LR ET:

(1) BRHSHRASHIRE, LA DSC & RAEEHAEH IR % SHIRE B
O, BIFSRABEEZEILR, DBRERERSERERE T MRS,

(2> B2k, RS RENNE& LA AME GEREMEREE. I

(3) MAFGEN, EFHMNBRREREUEHFRE.
JJAMELERR ST

ATHRENSBHTEE, SHET EH TN, SCMMLE, H&
AR EDHY 0.60%, UAANRERTENERE. B35 A REEEAFLHAE
DSC 55k, B KBTLUERRE G AR THRERK.
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t RBHA m
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B 3.5 REERFELLAS DSC 5 HEK

Fig.3.5 Curve of DSC signal on sample of fermentation

DSC /(mW/mg) Cp /((gK}
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B 3.6 REAHHL AR —REE

Fig.3.6Specific heat vs temperature curve on sample of fermentation

ME 3.5 PAFAE A BERA LA BB R AR, LA S A7
19C~39CEREBRANEINRA, TELRAHRE], R30I N YR
ENEMMERRERE, BERENAELRHERPRENNREGE. BRF
ARFREREY, BRRENEREIARTEE—#, 4RTRERES. R 3
RO EIMAGEERE 3.6 WEEER, , HWHRELFE 1.30~1.48 ZHWZ,

KBEPHEAEHEEMERAS, AT HEEmMATE, HHABECH.

c=141
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C—HMERE THMLHE, KikeT.
E 37 hEFUBRENRITERTERS

e : =k

Dis|-im)] Bladal)] uiemlee) > | 4«8 SwN]s] s )

o e Y Y P P T R TS P P e
| CpINg'Kn eI
|
| " 34
‘ 1801\ [32
1.70 1) : t30
‘ 1604 28
|4 50) 7 b26
bl - L 24
1.401 \ > Ty 2 22
1.30 - y * 20
i 18
Lo <o SRS . | |
3 4 5 5] T 8
B M4 Py
1] Co o0z paptymraapl el sl 0 O0r-pasty-sapehare &0 2] CpOUs-espty-sanple_ddl_0_O0i-espiy sapphi
CIF Yy B

3.7 DSC-200 PC Phox A #iiEFEHE
Fig.3.7 ‘Menu of DSC-200 PC Phox analytical program
ML ZERAREREDSCIEERNH, BIRAREERE G HAT R,
e% 3 DSC MAXRERRN, B2 T AYMHLRAERFESHERN. ALRIEE
$5 5% BEENEANZHIRFFEROPRITED, EMARLGREE. LA
FEERERER, MAGREER.

3.4 ZHEMIE

HHF AR BRI AT, £ERZAMAMRLUNEDEHENRERE,
EREBFHMRAERNEMERE. ATV EABEELVERNEEE, -
WHRHE, ETURANER, XARERNEERE. BiarblmitEX, &\
RAEH R H AMREERT= 4 AR (R ARRE) KA AEE R
REERFBHORAR. THEEASRIE— AR B R R E 3 P g,
HEXAHIGNARERABEH X ARQDT). TEHREENME T LR,
3.4.1 KLY H

SDACM3000 R5IEHU EEh SDACM3000 B35, SD—YD &3, SD—
CYQ HEVFE . SD MizHEO-FMESE. SD BI#HHMA. BN, IS4
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Fig3.8 Sketch map of configuration

EZREN A ABRIMEHLBE LA, B39 sFLwE.
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B 3.9 B Zh ML E

Fig3.9 Side elevations of automatism barrel
LAfE  2KREEE 3ERRF LA
SHhnHE 6 TR
3.4. 2 JETIEHE

BRI ENEALRAER Y, SEREERE (KRCHT, LRE5H
A G, READHERAFKENHEAKENEY, BhEATRRE, it
MBHRKFAFER BRI REEELIR, RRFAE, BYRNBATREE,
FEZHTE. TE. REWRER. EWRLTEF, EREEBIESTRTER




SNBSS HME ST

E%, MFEFLHFHNABERIET, UELTEENGIER.
3.4. 3 Wik ERE
TEAEFH SDACM3000 JE REHHTRHER K ER RS-,
1. REE
B ZISDACM300OTIB R4, HA B3 100N AR,

o Tt U T Sige s et T

........

Lo L R )

S 5 3 T

TR )

B 3.10 REE BTG i&
Fig3.10Window of system temperature after balance
2L.RHRE
REAHE: WARABERTENRA: B#HANLR; B3KEHNSHE
WE. ‘
3 B HEE

HEKRFHERBEE 09g~1.1g 28], FHAER: 1.0541g, FEH, K,
R EHBMANAR.

4. BHHAN
(DZE 39 MERMARERE. Ak4il. RiniE (BegEdon)
KR RETBERFEASEA.

QRABFIHSHRLH 20 NFH.
G EMARELEMN, ATHSHEHAMFTHMIREE RHEAIRS
HRAKREA 2R EEERTIHE.
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EXRFHEFARX

(DBE “FAHRER” RUSERERETEREFHEANLR,

BYSH AT EKE T,

5. Jihtid B

LENSHBAREE, REFHBENIRE, BHFEERE. BFHAX,
B . BREURER. EXRARES, ¥EIWE 3.9 Frt gk,

6. &R B

RRIRTEE, EREELHE, ¥EEARETRER. YURERALR
R, BREREARAR: 15265.96K1/Kg.

3.4. 4 LWL

AFAEENEREFEN ZERRYTSENY 4 MERLEY, 2BLEH
g% e, BEHEW, BB ARS 2 54 3 F (apigenin) « A B B E(luteolin)
£ E-7-0-H & ¥ ¥ (apegenin-7-O-glucoside) M K BEE R -7-0-HE FH
(leuteolin-7-O-glucoside), EfREHFEFH EEMFERNS . BELTFXEHEST
&: CISH1005 AF&: 270250 . REEESFRARAFE: CISHI006 ;
28623, ABREFEABHEGE, BTHN KEFEHEHES:328C-330C. AEAS
FAPHHHEIHASAERANELE, BEULSMRABNEX, BHESML
RUBHABEHRBEY .,

L AR S R BER RPN 15265.96K)/Kg. tfEl: BT wirdii
fIRME: 29307.6K1/Kg. RIBEMERE X PTUHEFRRAELELR, Eik
PRI LA

2. MABHMEYEMER, TURERREXPRREXNH. RHER
AETEMEARL AR HATTEDEME, RARRS, TUMIER. NERER
B, WA AEA TS AR,

3.5 /&

ZEIEENEYIHSENNE. BERX. FOTHE:

LAURPHNMARTHANBOEELER, WRALRIBSERERSE
i, ERNAT HABTRHERIR,

2. BEYE R — g, AERFEMEYEELES, 85
R —&p=E — A H AR,
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4 WAL R B A

A WEMREATAFFIE

EBEMARRUERN. XEIEFEEDAERFERNEFHEFRYA,
BREMEARNEREARGEEDH, KGR, HERSHKETY. X
BARTUHNAMRETEMBLN LN RBSEMT AL, FFENET
ABROETHARTFHRE, BRMAERNERRRBIES NAARERSE
PR

4.1 RENEPHARTE
BRIl KRR PR E NSRRI T AR, SRR, &4
CEBEMEER LREASEDNRR. REMHZER, — M RENALRE
REGHRE. RESEFRRERBHOTY, TATFEBBIRE WA BRM
Y. RRTEEREL, —MIRRESTHNBRBRETE, TEPRAN
W BRI AR B SRS AR TN B A B
AE=0Q-W (4.
RKof, Onfde, WANE: WhLL HFRSHMENE. ALREERE

TRET, HubpriIzh
W=pV,— pV = pAV (4.2)

&,
Q=AE+ pAV=AH

(4.3}

Kep, pHES: AVHER: AH IR REBILR fET R
RN, ERESEPKE LTINS, SR EREERAE,
4, 1.1 KEER

SRR EEEEMNERERBIBATLNNE, HARER, RKEE
MEFEDR. KRR BNEHAEY ., ERLgdFTEREYR.

1. E4#h

BT RN E K EBEAERAR Y, FHBFRERDR, HEIRENL
KBEE, Hbh—Bo0BRTaRAELEY, HERARYFRNE SRR~
VEENGRE. KRS UAMEREE YR, XHREEYH.

YR E RS,

Bk, EEE, REH.

EYRAENRE. RBEENFRETHENN A, MEFREHE,
BhERAE B ERAE R REARR, LN RERR. TEKNH, £oivb;
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BERRFHLEABL

EEKY, EYAKEFE.

2. BE#H

BREBERTARS, RNAIERESIHLE LEMLKERESH, 5
EEKBEMEBEHMEYHAKIER, KEABREKETMESENRBRARL
#, HKR/MaTLLZeE,

3. BER

RiTREE SAERERERR, BARBANIDAREERE, Rk
EERUEMIMIERE M — A REE S A AR AMES . BERBENKD, Rk TR
RAMNRREE, &RKE, BRAE, —RAEiE 5%, ALBPET A,

B, BT RESRERBRN,

Q& =Q %+ QHiH-QrRM- QS (4.4)

AAXBFEEENREYH, RESED, SREEKIETHRERKR,
AR

4.2 BEMHENEEERZ N

BAYMERKRARERTABHEKER, BEFEHHTERAMMEA
i, MHRBEERREMERGNEERLRE. BAREERRT, E/3EN
MR, FRIERE RSP RS E,

PEREMRBNEEEMRES, MEE, PHE, Wk, 8, TRERSE,
AN E AR EN RN,

ERWMMENEKEHMEFYERED, EEEERSENER. BEE
BEYWEERN, WEWEEMENEMES. MEDHELREY SRR
EEBBEATHTH, BERRERELNEERMN, RRSEEETIHNSG
FEROEERIE, BRZFUEAE, BEEMEREARGERATRHIRE,
RIS th AR T BBROTEYE, ATURTET M. MAeDS SRARE SHEDHF
KRKE. WEDNER. EXFHR. pH EREEEETEINERM,

WMEYHRBOEA A — R HENE. RAZaTEN0ERAS, 1]
MAEATRETERIKE Rk, B R EEROR A M i B k. SR mE—
EWMEGTHER—MREWEKBEER, EHEEEEN, QEDEKEHE
Wi, BERMAENERNXR, —FECHESREEEN, EXEEREE
FrEngm: B4, REAEKNBRMEYHEENRERE.

B X KBRS, XS KR =07 5 i W 2 & R
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4 WA RE AR

E#EHZARAMERM,

1. MNEERNEHHZFAERE, THE, KEEEMR, LKEHR, =WiE
HI&M: H—HE, THE BAEAR, HBEETEE, BWEHEM, KiEH
th, AMgEE, FYRETRD.

2. BB W RV YEE RN LR, WA E
i, B R

3. BEGFEWMENEHTN. WE&ARER>35CH, SHINHE; <30TH,
FREER.

4. BIEREE N RA SRR,

5. FA—#M4ArE, BEKMRRANH-DHEEREEEAR.

F4LIFHEFRELR
Fig4.1the comparison of two kinds of suitable temperature
B EEEKEE PR
BRBTEHR HIEA K 301C-32°C =4 34°C-37°C
R % 37C FrERie. Bi{bEE 32°C-34°C
BEE 30°C DWEHEEE 27C

4.2 1 REXREMMEHXR
Eit, fEERRRBLKS, BERBERNREIELN, LI MNEER
BRGEHERE, WE 41 HE 42 Fir:

45 -
40
~35
[+3
525 F
520 F
215
S10 f
5 -
0 1 { _ I 1
0 200000 400000 600000 800000 1000000
Time(s)

B 4.1 0l 5 7 B R R

Fig4.1 Temperature-time chart of center measure point 7
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Fig4.2 Temperature-time chart of all measure point
ME T LE S

L B e HOiE R R aY (AL i A —H
LEEEAREEN, AELN, BREAHENTE, KBIEFPEAR

LABMERESHEN. BARY, BERLRE, MEYEKLEE,

RERH, BREELEZ, JRLEAMEDLTIEERT R RBEY, BEE

BT, REEMLR.
4 BNRECLES, BELEE 25°C~397C.

A, EERSEPRERE, HEEET KA H2 & m e R R

x, WE 43, B4.4 5NN ELBAE 4.5 Fiox:

LU ]
<o @
]

Temperature ('C)
[T 1
[T L

l | J
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3,

—
L3 2 -]

=]
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B 4.3 Big bt & 7 Y5 A B

Fig4.3 Temperature-time chart of center measure point 7 by controlling temperarure
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Figd.4 Temperature-time chart of measure point 9 by controlling temperature
i
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b s N
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Figd.5 Temperature-time chart of controlling temperature

ME 43, B 4.4 T 45 FRLEH, HHEAKERRRRIE 4.1 F0E
42, FWTF4iL:

1. FEREN SHBREMNEEAR D, BREBTE, REERKTFES,
B 4.6 PHANESR. HHEBRIFRERNRRER.

2. BEHELTAE 25C~30C2 M, REBOEMERE, KEEHRENH
iuP

3. BEHETN/MERREL MR BHENIMNDS K ERE, ATEH T
.

4. R 4.2 0 4.5 B, £ BRKBEIIEF SR SRR ER BT
e—. ARENFELT, SNANEEZLEAFEAR, BRIMERKKE
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W, BESHERIERYE,
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Fig4.6 Relative imitate chart of measure point 9
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Fig4.7 Temperature-time chart at pass in and out water gap

M L 4.7 fid:

LBOKOMEREMTHAOMERE, HEAKEET AREEEORE, A
il HEW5 4 5 R B R T O RE R 8

2. K R R IR BRI o

3. K OERBEFHIE, RREREOEE, FHRRMSE. /i
JO2 )18 1 7 F 7K I O R SE (LR MR A

RELRRERER RESE, SHBREERBENRYE RER LR
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BB ELBEE, & 25C~30CEEBHA.

4.3 WHRFELNHRE

42 ¥BEMDSHE, AREIRPEESHEHAEL, FHMRNEE.
RS REHEEMERT, RELES, RELZIEW. A TWNARMEE
BE, BEATRERLAER, TaRABIED, AAEAXMATS
HHE,
4. 3.1 AN AER

RERBTERERR VEERMNEEXER, BRIMKEHER TR
MG, WMTPITATAREIT. BESRERE AW,

~

bar| | | wu
/

' i

P 4.8 JT AT AEAR T Ha 7 E
Fig4.8 Analysis map on transmit heat of tiny parallelepiped

T RBOUE, RE48, HRGERTEER, EE—HEBERATUTHRF
X%
AT B R T i P PR A

—SUMTAMBRRE AR NS (HED HRE (45
2 (45) FHAHROTAERY

BT R = pc%dxdya’z (4.6)

TR BRI P = © dxdydz 4.7

e, po oo OBt SHMTANEE, HMA. AR PR AR A RIE
BV B B T

BB 0en BEHREEA, THIEMERIRER. EHL650
SARO FHBAT, WER (4.6). @D U F

O FA+ pc% dxdydz =@ &+ drdydz (48)
T
BHEE:
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BERAFTFERY

pc-g—t dxdydz = D dxdydz (4.9)
T

X (4.9) BAFERBH SRS TER,
4.3.2 HRME

HEA P SRR AW EF RN TR EERESRAR ML, 4
AN BRAEA RS .
4.3.2.1 FWMAME

BEE Do (5, ¥ (=0L2..m)  mpp ARt n (ném) K

F(x)= ; a,x ) [yi- ()] m[n—ﬂ(X;)]z
£ 15 Z , fE13 E'; W, H_%EIJ;%; B
/ve

i HmB®) (=012 m) | r= (o foa) | R EWLL E SRR A

L

s RERE RS (F-0he) g BT
(=0L2m) (myn) BB/ SR,
el g, PRTEANEREICEN
1 x %2 - ox"\ {a, Ey‘.
15 5 - x| |a|_| X

Voo o %) \%) \380) praenmd, AFxsnERr R

W
m+l Fx 35t 3 Vo (S
Su 38 T o T | a| | DA (4.10)

E X:.” 2 xfn-z-l 2 X’.Mz E X'-ZH a, E Xl.uy1t
ALY eSS W,

¥ m

iaS‘,= X’ » tr-zxir.yi (k=0’ 1’ neey Zn; I‘=0, 1’ b} n) }rs".lﬂ (4-11)
qHER

8

S S 5 Ya) (b
'g SZ e Sn+1 31 = tl (4 12)
S, n Snﬂ o Szn an tn

BERZERFRAGTRE 2, NTTHEEUESEAX ().
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FHAFEH—RAETEN L.
(1) RFERGRE, HEtlsZMAHIKE n:

(2) m/L\\i‘:S,-ZX, (r=07 1, 27 reey, 2n)r

t‘,-il?’}"‘ (I'=0; 11 2: ey n) ﬁ_ﬁ{ﬁs‘.'tjfrf
SD Sl o Sn 30 tO

@ gaEmree| Y X 7 S a 4
S S;u] o S211 an tn

(4 BIERFER, KiHa),a, a,:

If,(x)=23kxk

(5) EHMEETA - o

4.3.2 2 HlERELAR
BAKBREAEEEFFHEL, ME—HEE 49 5, TRUSHHEL %

ek, AARP_REFE, FE Orgin KHFLBEEBEEaIEmA AL

Zrith. WH Origin MWARSEN, BTN =9, H¥S, ¢.
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Fig4.9 Temperature-time chart of measure point 11
BREHEMOUEERLE 4. 10. BRESCEMELNGHE, SEIREM 4.
HEBEMAR K

t=aytagtar +ar +ar var vaztvaz +aztvac (4.13)
Hop g, =25.67913; a,=0.00011; a,=-2.8685E-9; a,=3.2858E~14;
a,=-1.9104E-19; a, =6.1535E-25; a,=-1.1426E-30; a,=1.2165E-36;
a, =-6.9003E-43; a,=1.6171E-49, R =0.95176.
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Fig4.10 Comparative temperature-time chart

TFEREME, U AXORHEREY — MIXRER RAE. RIEHHEX
Y, RALHRAANEREEUSHER, —REKR>0.8 8, MELRAK
MR A BRI A K. RESEE 184, WR R ENRKD, HERE
MERHEE, EFEEREME . B R =095176, HLYEE 1, HHBE

HREFF. PARANFRERE, HE2EEHEHEEAK.
4,3.2. 3 HRBELKBAR

HAR (49) B
J‘pc—afdxdydz= fé)dxdydz
v aT v

(4.14)

(4.15)

B
pcl .
ot

AR A (4.13), BE X kBHB

— =2, +2a,7" +3a7 +4a7’ + 537" + 637" + T2z’ +8a7  +9a7"  (4.16)

at
ar
LZEax (4.15), (4.16) FRAIR A A HBA ER AR ES R,
@ - pc( 8, +2a,7" +3a;1% +da,0 + 520" +6a,1° +Tar® +8a7" +9a91:’) (4.17)
BT REEN ERRBEI RORERIE, £ 3 BT NBNUESHET R p
$51.0087x10° Kg/nf , W& ek 1.41 K7/ Kg.°C, A3 (413) FRIFEREDH
AR (4.17) FRLR A A AL R ARER =R ER AR
@ =0.1564+(~8.1595E-18)7 +(1.4019E-18)7” +(-1.0868 £ - 23)7° +
(4.3759E~29)7* +(-9.7496 E- 34)7° + (L2111 E - 40)1°
(4.18)

+(~7.8512E-47)7" +(2.0699E-53)7*



4 MY AR

AR (4.18) £, ARBERERTHRIMXERR. FELEHEATLE.

4 4N

WX HMERER, AEREEA. NAEERIRBEARMHE, TEM
BERZEANFONT REAHREZR, BEEH:

L TENFBREIBEPEEXMEXMRFPERER, MNEETENLERN Y
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