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ABSTRACT

In recent years, the application of heat pipes is more and more widely. Therefore,
the research of heat pipes becomes more and more important. Shandong University
joined the banner of AMS-02 project in 2005. In former research, Aluminum-Ammo-
nia axial groovy heat pipe have been manufactured. This paper brings forth the design,
manufacture and performance testing of three types of thermosyphon, including
Copper-Water pipe, Copper-Methanol pipe and Copper-Acetone pipe.

Firstly, this paper introduces the basic principles and theories of heat pipe, and
the process of heat transfer of routine heat pipe. The heat transfer limits and factors
that influence the limits are analysed, especially for the thermosyphon. The
temperature distribution of thermosyphon is brought forward.

Secondly, this text introduces the design and manufacture process of the heat
pipes in detail. The contents mainly include compatibility judgment of the pipe
material and the work fluid, the design of the shape and size of the pipe, the quantity
of work fluid filled into the pipe.

Then the paper talks about the testing process of the heat pipes, mainly about the
experiment platform set up for the test and the experiment approach. The heat
segment of the pipe is tied around with resistance coil for heating, while the cooling
segment cold with flow water. 14 thermal couples are placed onto the surface of heat
pipes orderly to obtain the temperature signals. The signals are collected and storaged
by the NET-DAQ which is a kind of production of FLUKE company.

Finally, according to the analyse of the experiment data, this paper gets some
conclusions as follows: the pipe has different start temperature and start time in
different conditions, also the different kind of heat pipes have their own start
temperature and start time in the same conditions. In different conditions, the paper
also points out the variety regulations of axial temperature difference and the

equivalent thermal conductivity. The conclusions indicate that the Copper-Water heat
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pipe has more excellent performance at a higher heat power compare to the other two.
The cooling conditions influence the distribution of the temperature and thermal

resistance and the equivalent thermal conductivity.

Keywords: thermosyphon, heat transfer limit, thermal conductivity, thermal

resistance
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Osimae = 4,0 fg[z(y +1)

0,v—453 B R R R KA DRSS RAP LIRS,
y,— RN AR, BRTFERSAIURTFER7/5,ZRTHRIR 43,

REURESL BT RIM

R,— B RS A% % 8.314X 10° J/(kmol - k) »

RQ-12)F 2B T AE TN BEEONEN, NEERRBETEENLWS
J& I TET 34 PR AR L MR 3K4F . Chou' # Faghri ™~ % AR RIS T BLIEERLE
W — 4T IR 4R AR B AR AT AR, BUEH RIS R LR EEY) & HIRET .

2.4.3 EMERRR

HEF TENRNEFRRBARBEEN 5 TEREENBHEL AP, %
B, OTEAEHABRRENEAELRERNY, XEFHAENEREZIIR
#l. ARQ-DTHHEEE THEALELGR AP, 2AP, + AR, AP, AR, FIAR—
MRBER SR MK, AR, WEHRESEMREN. WRMAEBIR

—¥fE, BBAERMENBEERTEBEERTRNE, TRESHAERR

MRBETHE, RRRERAESE LA, EEHMEAERNAR, XHRHM

ERBEERRR, R IERAAT SRR .
BRAARERERBERNABREREHSLGE, N TRERNTEREFMHTHER



IR K228 3

W AR EBHARR A

20

—p,gd, cospt p,glsing
rc
Q= L (2-13)
PR B R RAMBIIER, KT EMELEAER, REEhTHE

2.4.4 BWHERRR

FEREPERMER OB EZEREEZME, B35 AR REAENK
HEER, ARBAREET, WARFENEIN 2 SEREE BRE L%
BR. BEZAAREERRS, MAEMNHELERGEA, BHRENNERHE
Ko B#%, WEETAREER, WRFERANZBSRTIERRE, EER
BB AENER. SR TNRBESEN, REREZBRIBGRIEGHL
AEBHER, TESBERXTHE, XELEETHEHEHER. AR LA
DM EIZA R RERRERR LA, LR HHRE R R RENES.

X FARERISRETEEENFHE T TEMHE, Prenger™ FALL

HInFAER:

Qs = Avhfg(%g)m- 27”.357 (2-14)
S—MIREFE, LMNHHELT, s ALTRERLERN 12,

& — MR

SHSBEEEBERNRE.

a

2.4.5 FEEMEAIRR

LHRELTRAMEOERT, ABKNEE K2 BETRASTREEZE
ER—WSRE L, 5o NEEY BRNAEREER B FEY, HE
BBAER. MRAMBHK, FL5EEZMBEER TR, HEZLF



LR KREFW AR

OERSHE. HREHBE, JETAEPSETRDRARR, R RHGREEN
a5 . Eik, AERRRSEEEEMEBAE RN RN ERERERBR
FB. BREMRIRRTIRAAE SRR T P OMREAREERR, MEEERRR

RARSHR RREEARRSY . BRI ER, o AR B R PR AT RIE

2d kT 20
Opos = Kl (—)—Apc (2-15)
b hfgpv ln(rl /rv) r,

n—ERNNEE,

r,—RRER+£E,

r, KIBEE,

k— BRI A RS ARE,
| — B,

2.5 BHARENEATIESHT
251 ELHE

W 2-6 iR, ENRERRERBE, WKEENER. BHRENHH
REZEEERA, UL, REATKESSETERGERERNRRENRE,
REMAXERT, TEBRKRSER, BREBRNEENENBHHESTR
BHHERS, BRAETETENE, REFRRAAERNERAN k. 23X
AT TR EARN, BRI RN R R REER, ZRREER
BAEEHERATEERIZERR, REAMAE, X—IBRSEARAT.
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R KFM 2208 T

— Z

o—f T o
V0 o
N I PN

S A

M Vi—
__._/ le——
=)/ 1\ (=0
===

Bl 2-6 PHEAIIRE
B LAXF e B AR R B TEV R T B B R, WIANBET/E. — AR,
ENRENTBRERK, BREREERENBERTRRES, SEBIRFTE
KRBIREERBR. BTHEHE S, EMEE BEEFRRSAMNS, Fik
TN A PRI . 78 Tl AR 3 B A 2B e B8 op DL 3B 2K P BB 42 34
#9, FIRANRELRZHR THMER.
EHREATIECERERIARZRRR, SR ESER. EFB K

Bl 2T B K& B % . Cohen F1 Bayley ™ F 1955 E gt Xt 2 ) HuE 4%
PHEHITTHE. 1981 £ M. ShiraishP AR E TEHREE AR BIILEER,
BEHRENERIESREAKE, FESTHNAERER,

252 BHEEBRRA

ENREREGBRBARBEHATE. Lee M Mita ZREIRISINBEE B
FEEIR M, 48 Nusselt '8 B2 2 I SRR R 45 2210 N A T 70 B 45 B 1945 #4 M. shiraishi
ERRELRHER, HERBRERNTHRARLS,,

4/3
b =(i) k, - R™, HHR =ﬁ£li (2-16)
3) (irg) hy by

k,—— AR RHRAL,
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WRRFF AL

v, — B RRIE K,

,——IBARTIBN FIHEBE,

g, —BREBR R HRE

I —BERKE,

R, — &5 BB RE R Bh 0 B VR 3L

XA E R IENR, E—84&HT, #BARSERNFASBANBIZER,
MEHHBRAEMKBEHEREY, H—HH, BAU—EWRERANESER, &
RAm L, WEZE TSR MERIEY S, F8RENEEREM,
XtHiER T Nusselt it HIRE.

253 BEBRABHAKIRA

ERARBRBLA ERARTENRBREN BAN AL, EEEERET
E&M4T, BIEBEEmMBACHE RSB MEAEFL~ESH, FrLtENFTEHA
A ARERBER. BTEABSBABEZRPHEE, NMERARZHE
Mt EAR, ERKXENAERGN WSS FNEBERABLL AR
RIfEES. EFXAEFHHEBENRASES, TAXMREDREMNNE
HE. FFARBEE SRR H Kusuda F Imura AR H BRI #H

BAMAR, HXBBEHEHEE, 7LEEAREDRERMAZSHER SR
REK:

_ p10.65 K[O.S Cp[0.7go_z ( » 0.23 o
hp =032 0557 04 01 | .| 4 2-17)
pv hfg /‘I kpd
p—BIEHE R,

C, — Wikt E LA,

p—REMNITEESN,
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MR R 2 AR 3

P '——i/E{nEjJ’
g, —ERRBRIREMBREE

254 BRBARAER

ARBBML EBY R EAVIBILRESR, BEAREEREM, HEHERT
5 4 HERRIIRE:

(D HHRERKKICHELBRE,

(2) SREEBEBR, HERFEZRIBERFRIAS,

(3) XFFRIEIEBARE, BRE=EHEL,

(4) 7 ERAEER TPl

Xt ERMBHATHREFERAN, ERAEFLREN, TAAHKERNE
REMBRER, HPREEFN AN RKERSHBER WHEATER
BRI E AR RME R ¢, , WERBRBRIU LML RREH:

4 3 K -1/3 .
hf=(§) ( - ’)”3 Re, ™", ¢,<4,> (2-18)
vi'lg

hj =hp ’ qe>qe ’

4, +21,
hfg/‘ll

R BOBRETR B &

ef

’

R,,
IP_WM%E)

ARRBBEKE.

L
255 ENREREHRIRR

MNFHRAARESRE, BWEARBENEREFEREFTRKOAFEZ
i, —RRBE, EAREFUTZFERER: TEER, RBIRRMETRE.
(D) FEKRE: EMERRABIIRRKBRAAAEENERLT, Bk
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WRKZFFAZR T
BURHA A U ARR, EAEMME, EXOTRAEBEEEMN, EhFRER
R, EARRERIERBRBZWHCELET, BREESHRSHATE. 2
WFERROEERS, BRTRERLUS, BREKEMARRBKEURAER
THRRESHLTEHAEOTEER~EER .

(2) BB NFRAHBEIRE, EHAERBELBRKEELBRRR
RMFELRRMBAT, LXB—ENRRRREEN, BREBMARTE
BAGE, MERREENEM, BEAKESHERAEREERI, HE2hE
RUMFEER, EMYKEESR—F, ERRBBGISREE EEREUE,
BAMRREHER SR ARET, BTFRRNIAREIRE HBERANKE
RERD—WoBEIE, KBS WERERTMES, SHRORRER L
FHEBIE BB . EHRENERBREXAENITARE, ETERTAENR
BEREA—RHXR, ERBEET—EHEE PR R KB/ T .

(3) M ARPR: oA Ak PR R By TR 1) i 3h 78 7 i L BN BY R A T 5 I 2 A
B BYN KNSR G R AT EE R R/ME K. BRHHAEEIE
FCF VB R AR BE, BT LU AR PR R Sl 1) B B B PR

LIREB/D, —REERETERR, MERBELBEXBERRREER
BATI A AREER D, BEEREFBIER. ERBEERBMRRRE
EBRXRTMER#ARTEERDN, WERKEETTRR.

25.6 EHAETPIFIREHR

TR REHAENRINTRETERT, BLEAANERFHNRETEAS
BEMNAR. XHARERNTLERLAERER, FRUNKEREREREL.
RE P E LKA RERSH LT JLM:

(1) BARRLZE). LAENRBREHRNER, TIENKRARD. £H
RIAREF LB KRR, BREOBHILEEZ, bTFERERMERE, EREK
HRAEFEILES, KEMRAEPRIZIEFHR LR, £EHERTBREREH
W, RREPHERMRIIRR. HRIRETHREARERYE, TURARARK
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R K2R 2247 B3

I, B LIRE SRR RSS9 E. K #RE TEMARX
AN ) A

(2) FREMTERR: EABREMANBDHRES, RERAAGREEEZ
AKBEME ST HITE. XATEENSERN, R AT A 7R ER(E
B3, BIRAMLILS . AENMEREMMEERX—EEAREES), 1%
B RIS

(3) SEMBR: SEARELTEETAIEN, ATHRIAKBYSNE
BAMEERARHARE, XFHELTEERRETERRONE, XHRZ™
ENSFBRERR. AERBARELSHRBEN, STEANSLARERESREK
REWERT, HTFERRELRKXRZEIRE, HRELHAKKERER, IR
B EERRRBIB R~ M. 2/, SEERMARREEK, BERURS
FIEEARMENR R TES, SEmARBIRE, KHTHWE. XMNEEEN
BRHMPENKER K.

(4) BERKF): BTRART T TRATRSHE, TREARLREREE
ESRMMNRAEERHRRR—EAE, IRERTEREREENHNER
e T

2.6 BE/NE

AEIERRTAENEFRBEREFAER, URAETNERHFEMNA, it
AT Cotter HRMERLR, HAREREPRRM T A M. FEIEM L5
HENRERRE, 2HTENRETBEAREENEZREY, FNMETERAT
ENPEAPIRBOEUEEY, XEREHAETENRETHIRERR.
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IR E A0

ZE ELRERHRITRMT

3.1 FHEET

STAERYF, BEANRMERERBETEREEE. ARRNEIRER. &
BB, SRS, ithh, EFBR, RYURERBFHTENER. TR
FEMERENESEHREMBREEHERE, NTIRETHENTREE M.
MAENRTERBEAAFHEE, KDRRUEZ ANERRSE. JEHOR
FTUBRERBELFREAERURMEBEERGEEZERE,

3.1.1 BFEiit

EROEARBIRS/IRIAERE, B EMESERREFEAARR, HF
BERRANEE., EXCRABREANSHAEAENLEZ KR, Bk, BRNAR
FEEPMHHIE. BEEME—REBERTALBEME, FERERTERIESEMH,
MERGEGHFHBERER, ETREHRPERABBHRERSE.

EERERMENERNTLARE, STREIAAREHHEERBERE: &
BSRAEN: TEHE: SRE, EER, AR/ NILEHREFMREE;
BE51BE, M.

ERULIREARZRAMEZEMAEHE AL RMOR WA, LAHT
BRETHE, BESTERUSEFTRERZHNEANERTE, BEATEARA:
PD,

t22[0]¢+P+C (3-1)
P—ERXAE,
D,— L E2,

p—REE R, —MHE 0.7~0.8,
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WRARFHEFEMRL

[oc)—#RRA, [¢]=2

b
1
n

PR SRBEAR PR,

)
RERY, —HH3~4,

C—EEWnNE, BRBEEAZE. TZREREHAE.
FERFTHAEE R NEF, BERBER 200MP, £LRKH 4,

200°C BB KW 4 MP 42K 16mm, B4R KEL 0.8,
S EBRIERE

‘> 4MP
~(2x50x0.8+4)MP

MEMTREC, ZXRFHERER=2mm

n,

x16mm=0.76mm

312 ITREEFMHARE

RENFHEERNRT RS ERAMEENE, UL, HAEANERE R TP
AEEERENEN.

HIRESERAEEN, SHATEESAURERRAR. STREAEER
KENZE RSP ERNGE S, ZURERE TN ERRRER B %
HRRER, BRSE, HETRIRREE, FHERARERERAD, HEMK,
PEREHEZEA, EEHIAX/ERY. SREETERBHLE, BETE,
TERKBEHFL RETERM. SIEFHENIERSHERN, —BKH,
PIRERE P HH BT EBAZEEMERNRESE, SEERTHRERAR.
MERBHRES, WEERBTFECRERMBELRTER, MEATETHRE
BRERFIL.

PETRSERMEHHAERBEEmT ™.
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31 RETHREERMEN

# H
& # S ® W &
TAEHE
g HE HE e HE HE
Fi A HAE A
E:h iikad A HE HE iikas
HEE R A HE ik HE
L HE A HE A
K A HE H/E P e
B_EE A A HE ik
B K 2 HE HE HE
& A HE S
# AR HE 2N

HE 3-1 4, ERESHKEARMEEN, EREEKIHE. RS KEIT
R ERAEE, FELIESE, FEME—REKKIMENTREME. RE\EUE
o, AXEFETWTHEHHERE, B—-WE, f—K, #—-F8, #-218,
-,

3.1.3 RASEMITNH

RETENMRMEEREEE, WRRABLENLEMATIEE, HERE
ROATREZ BT RO RS, WREFBTBNE TR EARR. REMNENT
BEAE TR E:

m=g-V,-p+Vyp, (3-2)

v, —RABGHR,
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WRKFEB L ZME

V,— IR,
£ — BT,

o — B TR TR,
py—— A TR T AR

SFRANENRERENTRES TR ER R WRXAKH TR
HRARBRAHNEERARZERBRBERN 25%~35%.
RN THHRER~TARE d=12mm, 42 D=16mm, K& L=1.5m,

BKERN L, =30mm, &AL 13,WEKBRERTHENT:
V,= %zzzzﬂL,=0.25x3.14><0.0122 x 0.3(m’) = 34ml
FEEMFE: p,=0.7915g/ml,
REEE: p,=0.79g/ml,
ZBMERE: p,=08g/ml,
KEEE: p,=0.999g/ml;
WS 2 A RE O RRESHA -
FREEHE m, =8.97g,
I 2  m,=8.95g,

ZREHE m, =9.07g,

KPE  m,=1132g.

3.2 EHAENMI

321 MITEEN

REMMITEREFTHGOMI, Hik, K& BF THER, FHRE
%, 5B TREERNNSEERRAER. YIHINTHERZEER
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W ZRKER LA 3T

BEEEREUREHBRMEE, BEEENEEEEERAE NS TROAE,
MEEVHMIOEBEULHEERAEED, SRBERETE L HRAR
HRENTEEAEARER: MRBEAEE, SREERANT T TIEH,
BN ERRHE TR RE R

322 BHER®

FEREE TR ESHUR N L 2 R o8t 3 2 B W HTS 3, IRABAT
BURAUETRMBEERER, TALIRASZEES, AR, it
BEERMOFAEETWEENEE.

BRI E—MRbbm, REE, PEERmBTEER. TRAERRMHE, b
B, REWBEAMEITTE, MEREESE, THRK: MHIEceU
EANGHTHBRR R, REABKBETE, BTERE. TRERET B,
AR, BRI E, 550 REEREMIBRENE, SRENER
SAFREERRE, BANRE. REMNIZWT.

1. ENESEERNERLTE

(1) Bri

KB RRBMAERN GO, WEAB) P, SUERENERN, RERESEL,
RE#HITER.

(2) Bk

KERBRIERERN 10% WASHPEBR T, BRIERERFEE 60~70 RKE,
I 1~2 4. BRAEE, 4EAHBREREERAE, MAEKETEEER
M, &NNE#TREEEEE.

(3) Mk

FERKMFRERS, BB RIR B RN AR -

(4) Kt

KERBEREN 0% HWRBREXKRTEE T, WEEEHR 60~70 HKE,
REER 5 G4k

(5) Mk
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WRRFFAEIL X

R BRAKEEENS 15 5348,

(6) HF

AHZHEEARERT, ARAHEFEOLR.

2. WRELSEERERLE

(1) BB

KB RBERHERIER S

(2) fh%BR i

BWHRAST FEW 15~30g/1, B4 S~15g/1, BRERSI30~45g/1, KBk
B5~15g/1, ¥EHIBRE 70~80 B, HIKMBENLE.

(3) g

SREERT 50 |MEREMHKILE, B ERKEE.

(4) Bt

RN 10~15% B BREBAEZIE FHEE 1 98k,

(5) Mk

P BRAKMHEE RS 15 5345

(6) #F. 7

HERER 70~80 RREMTRAEALE, HIKELER, AKSEEOR
o

323 &R

REEA—DEAER, RAFIMENEARABLRME. BARSER
REFE, BERIATLENHAHETLERN. REELREILRE REED
SEEHE, ERMBASHREESES MR, BRAFENTARFNE
KNERTAARER SR

MERAENERERR: REER, NWEALEE, BhkEAABRER,
RERETE, MBEE. FANKRRIES: 8%, 20828, 8% 88
®ik, AREBRRES.
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R KFET L2

BREZRENFOESHESRAER, FEARRERERREINREL
A, BERSBMLETFKES, SEREEKEE, MEFEARERIFKK,
WEBABRAL, FBRLEUFEH. DREFERNRESEE, RETE, E4H
KAE.

PAEER RARIE R BRR O ERE NSRS SR, mAER. FEE
HEARE, BEERATGERIFHRKIER, FRREERKNREETH,
RASFEEKR, REABENRTIIHBENERRGERREESRLBSE, /K
PSRN, FRXMTENMERMANBER RS ERRENERN, KE
KBEHBAELHE.

HEENEHEARARES EUE, FARRRHREEE. RREREE
bR, BERLUHARMRAZESERS “T&F” AR DRBEHNITEX
RRFERETERERLES, ARESFER, REAFENERME, maHE
WRERR, BAEHEE. RUETREAGREKNERT, XA TRRE
RRAEERPIEE. FEERNERE 24 /Mo, 48 /B, 72 /MHETHIFRE,
REFBRWDTF 0.1g RUARE S

3.24 TRRER

KRBRBENHMET, REEE, EATR HOZUANSRAR. RELR
£HERITT —ERERENIRE, CHBIT. HB0H. B, EEHNEWM.
0 3-1 BioR:
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IR KRZEF AR
L __ ___ __________

ﬁ
#

m

H HiT1

M2

L T @M%

I
mJgﬁﬂ*m LT
7

A=H

e

B 3-1 HEAERAE

FRELBRENTHREEEGERF AR ZRMFR D TRIZMNE L,
RIEEENERTRISEAZIE T, BNERRENER 6mm HAHNEHIE,
HEZAFEANMER, RIBERNRENE, ESVHEERNBRYTRA
B, HERARZNANTER, BTERZREFRDN, RETRNES. &%
BIESEWMT:

(D) BEBANMRGERTE, NTHREATRUTHES (BRHERATR. #
EEMRE), HIT RO EE B TICRREE N

QDITFHERITRIT LRI EREIEZEN, SENEEREIEEF]6x107° Pa
R BEATHUE .

(3) EEBHETHANBHARTRENETZNME, AN, #AER
A BRI I He

(4) #EHEATHIREEREAZER, RARZEREAMBET 2, RET
TP, SEITHAMBRTR, HEEEZBRAEA.

(5) LHREETFEIRENZIELIRAR 1, RAKERTE.

(6) RTHERATERUTHMORE, HHEHRE.
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(1) LZEBRESEE, EHRMAREEDSROERHFL.

(8) YXFHMPAREN XABEATE, HBEMREELE (TEN
BHFEREST), REEHEITEVAREEERT O RE.

(9) BATHERFER, HmAEREERELS.

3.2.5 HERLE

HERBMLERAAKAHEZR, ARRERE NI ERBBARKE
F, FAFMERET, WRMRERZINE S LRI HRE R RLT.
ERERE 24 /PER 48 DM EBRER LIRER, MRARRERIFIRL, FHR
EARBERBIERERTIHMHARE SR, MREABHNER, RERELL
FERETHAE AR KR ERERK, ERAELNTERERRL, 5&
KEEMAEHEAE. RRREEFNE 3-2 Fik:

0

32 HERS

pul

3.3 AT/

ABEURERM T AP O, NAERRIAT, £ERRETHERTHNEFRR
BRERET, HEENATLRAAERRLRE. BB, #WE TR
EMTREENTE, $FANAT AREHOIBRMTEEES DE—RIITT,
TENTHFEESHEMIMMT, MEEE, B% Bk, TRRENHD.
B, #EMTIEEERANERE - ETFIHEN, ERIELZEMRITER
RENEERT, WTFRIDERK. BEERERNARRTHNEAE, HT
ERIMEERK, HATRARHENED, RERPBEXETRENBREAHE.
AERENET HERRERRRIEHRETIE.
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UIZR KM+ A8 3T

FME EHAREEEIR

4.1 TWHK

REMTRERFEHRTHREIR, URIEHEMNIERT RS RIF TR ER
TSR BREAEHNRERNSARERAESREURRERNEN. BEidx
F—FHEEARALREAGTHERSENNRE S HATREMARE, AT
ELURABFFEREN RERAEREEM. NIRRT AEERFRLR &M
TR, ATTEEHARTRIAEAISERR.

4.2 TETNERRE

42.1 TR A EBERRD

ALK AT AR R E PREAE AR, GEAERNEE, BaE
EAERETIANNEGRE, BIRHETETURIAENIESAREER
EHERAEE,

BATRRAHLRE. MARK. RHRZE. BENENEBERERLNA
ERTRELNE AR

(1) RERLE: B 30V—10A MERREREMERELAR, AT HRDOE
P4 EMEERY FRZMNE, E-F2ANSR EEEMNSREER. MKk
RMEHFE 30V—10A WEMBERGRRESE, RAREHRDELETERE
EEFEHEEMERESRE. RAZHMATANERE=: —BETEH, &
RASEBETSLKEEAR, BERANNZHEEEKD; Z2UEER, B
B KRB AR, NATHER 58 i 5 0 75 5 BH i % o FE FE A8 T S
R RAK B . AT By P L R SR R R, AR S®
REL 22 27 [B) 7 B ) 7o 1 A R BR 4 AT BEL MR ARV SR o AR AR

(2) BHERG: RERIRBIRFIKA TR, BNKEXRRFEHKE. KE.
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AP KE., BWEMEMEBRER. BBERERY: BFKEKE, BEAR,
HNEIAS VLT KA, ZREBRINFE, Hh—BEdRETEAREAS
BERIKE, RERAKE: B —REREEERRAKE, LBEHRAKER
TN, HEMRESAYRITOFERATRETHRE. RETREEREN
16~160 AHFKBHTFHE. KEHH /K@ RETH#Y O A RHE — RS
HEENE.

(3) BEMEMBEXRERSL: ZRAABHN - REHBEE. FLUKE
NetDAQ2640A FI& it B K. |BEMRKAT T HRAHE. FIENHRBEHERS
S3% A FLUKE NetDAQ ¥#ERE R &+, LB EFN BRI IERIHF.
FLUKE Net-DAQ Rt F et R RERE, TUENRELHAANES, F
BEFESTRAE. M TREBHGES, WTUEZIMTARNME EBNERE
f 2 4 5B I 8 B 18

(4) fEREY: NTRELYE EFTLEE, REEIRASIREXEM
%, YEEEHTHR, BEAYH RN EREAAEAERRT. XHET
FREELBEE, FHARBHERETREEKETE LHER.

(5) ERBRELRINEMNZHEHTREEMAETHIRE, RESK
BSME T RHEMAE.

422 TREMEHEFERARTYNE
AW EAHEKEY -, L=15m, {ENNABRABIESEKBEMHELZ, K

BEHRL =02m, BEABRBRAN—KEL =03m KNEHKE, EREEK LD

E 14 RA-FEERGEBEAXUERETERNER. A TEMRBEARMAENY
5], A4z AR EShESR, FAMERRAEE, WHE 415w,

1200

300
110
C m miar FOHG e+
AL 2 — -f—] \ / -
4 =
- u

B4-1 KBRAFESNE

gtk
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L& BRERKLYENE 4-2 F1E 4-3,

4-2 LR & RAER

B 4-3 LR ELHE
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4.2.3 TRFEETRE

(1) ITFHHENAEIE R 45 FLUKE NetDAQ, #EhRAEMRBIEE KM,
BITHELREERERS

(2) BEREHKFEMHAL, BWHKESHOKE;

Q) TFERRBESRE, BHBEEMER, X3)LR R RN EFN
) e A

(4) BHBEREREN BSIRETRE, FHEHCFIAEEMRAHLRE
MIBEASRE;

(5) REBIRENTERELE, FEXRE—EMNE (5—10mind), XHAE
BREIIRE, BEICRER, XHERBESRE, @KEEANAE, HEIH
EREAERE BT FHERE.

4.3 EHREEEITE

ENRENBRERAIE DR, X TRERRITPE R G L AEa L

HEOE%@R%Eﬁﬁ%%IE%ﬁéﬁ,ﬂm%iiﬁk=%§,ﬁ*ATﬁ

BRBERBRBZIATHAERE, QAENRENERE, DmMHEKE. AT

WEENRENNENINIAESEESMA, TEUATRRSEL:
(1) ¥EREH R I T AT
(2) AERFBERBEKERELE;
(3) HERBRKENHEMARLTH;
(4) B TRETLR, BREHRXK;
(5) MLAKKFEEHREERFRERE:
(6) TEMMA AR TR P, TRIEMERESMNENE RN BERH

XKER, BIT=f(p).
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