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HT-7U B S#ASEEZERZHNANE

aay BEF HRE HEZE RXFE FE

(P EHERSEE FEMBEWRA &1 230031)

§ E HT-7URBFHFL AU AR (TF) F& Bk (PF) ¥R A
3.8 K& R £14:7% 446 CICC (Cable in Conduit Conductor) . #%i£ T HT-7U A8 §-4¢
FLACICCHEBRME A FE, FERMFRAOKAMIA, FHK Re TLHiLE
300 ~ 6000, #}M Katheder Z# X E Bt BRI ZHKBFTEHMS, €5
ZENXGITEERAFAE—ZNiRE, LR TETFTRNRAFREEN ) ZAHGZEHEN
K, AR FHREINHKRS THERMEIIRE,

FEig BB 4% CICC AMEFmiAk HI-TU

1 8 F

CICC (Cable in Conduit Conductor) R HBW RSB . SHEE, KM ME X BEHEZE
TRBEFBE T, CICCRAEBRGERARH, FELEANLAFERE. ARAEESKE
FRIBEMEMREENFFHMBR, MERE—nt, EBARERE TEER K, EAME
SEBERBMBENLERN

2
L

XE fNBEBAL, p. v FRENEEMRE, D, VFENYEER, L IR HBEBEWEK
Eo

ERABME CICCREHMTH - EEsHY, AINTHURERSHSHRNETHRT
KAOHSITHEESE, WABE CICCHAEHRKES,

EEAFZNERERET FAMNAR (1), MESTERNWXE, RATHEEAX. ¥
BEIK. FRAORKSHX W7-X & ITER CICC BB ZBGHIT T E, i1 ERES
Katheder B9 2 B /0 R A — 8, HBFELE—THED,

HT-7U R E R S RAIA G (TF) kb5 (PF) #¥RA 3.8 K Bl A S H
W EE) CICC, X EBX HT-7U SRR DI/ EE G G BEE R BOHT TR, RASBRAS
BN, B THEBRAUSBEERNXER,

* BE “NA” KPZ2IBHI7UBSHEFE R E . ALF, B, 0%, TR,
BT 2002 4£ 4 A 3 Hig®l,
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2 BUHBHERIRER

HT-7U #& a5 (PF) CICC & S W 401 & T#.,2# ., 3# 85, 9 H 120 REFK
LH-(120+21) BEBRRBETUREHRME, 1 # HHFEBRRORETHIR 3 pm FH Pb-
30Sn-2Sb BK4FHL; 2# M3 # HEFABRKNRERE 2 m BHNi 2B, 1# 24 HRAKE=
FBTFHA0.05mm BHABRE ~10% A, 3#+ESNE=ZRFHEAER. 9% (TF) &
EEESRER 120 RBFBREM (120+21) RERLKETHEXRWR, MARLRKEZ@
PR 3 pm B Pb-30Sn-2Sb #K4F 6L, BAMBEY, MENE T, REARF=LKTFHEL
FH— BB (Copper Cable Core ~ CCC) MIBL, A 0.1 mm B AEHE 40% ~ 45% 1%
1, LTEHE&OEESHINEK 1 x,

®1 CQCCHBNEESHCT

e #"5 PF1 # r PF2 # i PF3 # TF
HAKLR / (2Sc +2Cu) x3x4x5+1CCC

BRR (So) B N, 120

WL (Cu) BE Ne 120 + 21

Sc ML EHZ/mm ds. 0.85 0.85 0.85 0.85
Cu E EH &/ mm ' de, 0.95 0.95 0.95 0.95
CICC $ME R ~F/mm a‘a 20.8x20.8 20.8x20.8 20.47 x 20.47 20.4x20.4
SEHHELKE/m L 4.02 2.53 2.53 2.53
316LN 85 $ B B % /mm 8 1.5 1.5 1.5 1.5
AGRE R E/mm &, 0.1 0.1 0.1 0.1
EER K /mm 33 0.003 0.002 0.002 0.003
zgE / Pb-30Sn-2Sb Ni Ni Pb-30Sn-2Sb
B 5 242 /mm R 2 2 2 : 2
B S REB ot Aa 300 300 288.0 285.6
Ag=(a 28, 43,7 (47 —nr?]

BEBER K 1.042 1.042 1.041 1.051
Cu, Sc #95 &#/mm

Ast = m[NG" (dg, +2857 + Au 194.3 194 177.3 179.0
Ns." (ds, +28;71/4

SERBTRE Void = Ay /A, Void 36.67% 36.67% 38.44% 37.32%
SHP AR E B/ mnt Ape 110 110 110.7 106.6
EZHRTHRAXIER / " ] *x x
HEEE=HTHNEHR/mm 9.2 9.2 / /

B A& /m U 0.8758 0.875 8 0.704 6 0.710 9
YRERB/mm Dy=4A3/U Dy, 0.502 4 0.502 4 0.628 4 0.599 8
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EHRFHANAEERENE 1R, LERK CICCHERE, SANEHEERTES
BN RN R, SR OEE -FHEETRET., EFHFARAHN, FREREITHHD
EA AR B e RS E.

Rt

1 ERAMMLEEAE

LKERAFENRSENR, d—ABTRERE. BLAYRITHOAERASELTS
EHmE,

3 XRAERFWIRLE

(1) FEMEBRAMYEHR
PFlL# M PR2# S RAHE, HERAITE NN
SHRERE =BARB x (i u RBERANEARKLZN + SBHWHRAEK + AR
FRENRAKZM) (2)
ZE, BRRBMS/6, —RFRANAFRELELBRENEITE, ZBEE —RHHMa
i:g- A8
PR3# M TF RSB ARALG, HEAGWRALIANHELAR, REEEHGNEKX
_‘rjio
44y,

SENABEEY D, = Tot 3)
(2) BEBHITE
Re SHEEWE. MERBEFEBAKEX, B
A
Re = #—rg (4)

ERERBRSIFTE LHARBREL, EEERE &, S THINTHSE, L8E
KERI—H. AEREREBARR, X F 293 KMEAS, EMEEKEO0 I MPa 5 1.5
MPa BY IR 251K 1.3% . X F 0.5 MPa B, H KPR M7 280 K 5 300 K 9251 %
5.1%. XHAEZ KRS RA LK Re £4HR,

HT-7U B T/ERET (0.4 MPa, 4K) MEER Re SHER BN LR A 2 Fir.

(3) EEAK
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7= 2. i)pzi D, (s) e
X8 Ap AFTMBMEZ. B THASESE 5000 { F
B, AEFhTARERK, nERE ]
M. BT LR ERERRMHBRE & - PFL&PF2
dner 356 B %5 BE RO Ui 2K A4 1) B, B 3k RO — 300
BHELEHSPORITEEERE. 2m ]
SERE v = m/ Paver A e (6) -
W f = Mzmo“1ia = € éBP . §
m L L 00 05 10 15 20 25 30 35 40 45 50
HESAEER. EANRKEHERLTEA i /kels)
Uk, TRABBSERSFBITERE,
BT RESE, D, Dy, m ¥Hh—*, H2 SHEIERSTEEY
FRUTTBEAIS M-8R TERE L 5RARBNXE
AERESWIERE

1 ., _ ,RT
dp = - fgodl =~ f ¢ odL

pu.“ L R_T‘
mp¢>-—Lfch

P

HTERRBESERETEEARE, BE THEAFYL, BN LRSE

1 RT
— (P - Pl = ek (7)
M5 3|
(plzn - P%ul) 1 (Pin - poul) (Pin + pm.ll)/2
f=0 2 RTL = & 2 RT

H AT AR IS O R E F WS EOTE. FHENBELNEER

_ (pin + poul)/2
Laver = RT

(4) LBRER
B LR RETHN, HEBRBEBER Re WX A ME 3 Hirx, B3 FHmEL
B N E SCEK (3] (4] 4R, AESRTEHHXRPHUARITE HITU A H BEE
ABHEE—EHIRE, HAaPHE TGRS, K PR3 TF RAR—S
Bk,
EBBBEHTEFUE, BEANTHRENER, N FRAEQHK TF M PR3 # Sk, K
BEARH
19.5
Reo.843

= (5557)°™(0.0265 + ) (8)
Xt FIEAE PF1 # 1 PR2 # Sk, HAIG A4 814
19.5

f= (7‘}5)0-72(0.0039 + i) 9)
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06
0s \[ f=(1/0.38)’ "(19 5!Re°"”+o.ozsnj
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02 /

/N

oz |/

i3 381
2V

014 I f=(1/0 ¢z o ! 1
020 =( 3667) “(19.5/Re” " +0.051) |

a.08

an7 00T

5 5 s5afsE8  § £ sEgs § S eEFEEEE  §F § £ ygy
Re Re
M3 RRER—WRRNS R MEOXE B4 BRREABHLR M
1 19.5 i
f= (Void)°~’2(0.0036 + Re°-835) (10)

EAXHBNEEERBEEZRENRXE o
IR, AMEEERARSSHENXER
MR AR, HEDAEINXERL,
A EARPIEEME IRk, BSHHBTL
ARFEERET 100 m KFEETELS
0.4 MPa, 4 K FWBH Ik, XTHAECH
S, HE IR XAXHABSE TREGN S

AP(00m) [ 16°Pa

. 08 1o vs 28 25 a0 a5 4o a3 80
4 2@ BB 1 (efe)
fe %t HI-TU 88 946K 3 30 S 46 B BARKSRRRRGXR

HERAREIT THE. TR EFER Re EHEEH 300~6 000, T CICC TERET M
BHEE . MERNERA Katheder RRNHATHUE, B TARNSENWERRR S TiF
HHIRER "

AXTHEBRBTEHR “WA” K% IR HIIUBSRREFS AWM ENEN . EEER
Xt HT-7U Sk B9 AL BT A B RS 5 305 i A F) 38 32 7R Il

s £ X #®
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THE EXERGY ANALYSIS OF REVERSE-BRAYTON
CIRCLE AIR REFRIGERATOR

Zhu Zhaohui Hou Yu Xiong Lianyou Yang Jinhuan Chen Chunzheng

(Institute of Cryogenic Engineering, Xi’an Jiaotong Univ., Xi‘an 710049)

ABSTRACT The exergy loss of Reverse-Brayton circle air refrigerator has been analyzed with the
method of exergy . The exergy model of the refrigerator has been established . The exergy efficiency was cal-
culated, and the possible approach to improve the performance has also been pointed out.

KEYWORDS Reverse-Brayton circle; air refrigerator; exergy efficiency
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MEASUREMENT ON THE FRICTION FACTOR
OF HT-7U CICC

Bai Hongyu Bi Yanfang Weng Peide Ma Dengkui  Song Weirong Shi Lei

(Institute of Plasma Physics, the Chinese Academy of Sciences, Hefei 230031)

ABSTRACT The toroidal field magnets and poloidal field magnets of HT-7U superconducting
tokamak are made of Cable in Conduit Conductor (CICC) cooled by forced flow supercritical helium of
3.8 K. This paper describes the pressure drop test for CICC samples of HT-7U. The conductors are tested
with nitrogen at om temperature. The Reynolds number starts from 300 and reaches about 6000 in the
experiment . The experiment data are fitted again in the form of Katheder general formula and there is some
difference between them. The correlation of friction factor dependent on the Reynolds number are present-
ed. The pressure loss of the conductors in operation condition calculated from the correlation are also pre-

sented in this paper.

KEYWORDS friction factor; CICC; superconducting magnets; HT-7U
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