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[Abstract] Deionized cooling water system of steady high magnetic field facilities is one of the most important
technology and equipment system for the resistive magnet operation. The insufficient of chilled water storage
capacity restrict the resistive magnet operating time. The scheme design and specific measures of deionized cooling
water system upgrading were introduced in this paper. The optimized diffuser design will be used in another chilled
water storage tank, and the storage capacity will be doubled. A large temperature difference chiller will be added in
this system to keep a short refrigeration time and it can operate with the existing chillers in parallel. The closed
circuit cooling tower will be used in winter to improve the high energy consumption of the refrigeration system.
Different operation mode can be chosen according to different wet bulb temperature and return water temperature

and all or part of the chiller load will be replaced by the tower.

Keywords: Refrigerating system, diffuser, closed circuit cooling tower, energy conservation

PACS: 7460,7490,0290

* SHMFF & F/RKE MRG0T B (45 . DSS-WXGZ-2018-0002) ¥ Bl 1 75,

f tangjl@hmfl.ac.cn

o 42 o



Low Temperature Physical Letters

1 35

il

TS ok 37 9 50 %6 B (Steady High Magnetic
Field Facilities, SHMFF) 2 & F /K% &2 % T
2012 4P HAR HE 58 B, 2 TR HIUK S RE R TE AR
K Rem =AM E. LB TR ARG 2N
8 4l K 5 BBt 2l 2R 58 L iR FR G DA BOK S FE I &
% Gl it RGP, RS EN G PR K B B R =15 MQ
o em A RE S <10 ppb, B KHLAHIHL 6 C¥
HK L BRGERRIEF 3000 m? il B K RERTE 20
MW AT F iz fT 3 A/ iy 2R,

R RGERA 2 6 AHIRE 8 MW 1 5.0 2
Y K BLLH IR V8 B 26°C 1R S 36 B T] K [ R 3 6
C.RGRH AR A2 K E VB, 1 8] ¥ 20 1E
FOKGE T, 286 T T 5 0GR 98 B K AT RS
e, HET A SR ALY B K Y2 1 3000 m® AH SEBRiE AT
R, KB RER HWMI11, WML, WM5 1933 17 %
ROFHER T 20 MW, i = 3L EHE 28 MW, 12 74
KIBAT WAL F] 1180 m®/h LA |, I HK % g ik
SRR, EE TR N RS T S5 LZ AR5 MG
7. Lo ss LI S L B M R IRE S 2
FiCpR A5 1 23 TH FE V2 TRK , 35 18 S AR ME W 2 /K ¥8 R 1A
AT 3 /NI B SR R T VR N v K B 4 1
BHER B, W2 TRIERGE A AR, H
HRIZ AT B K HLAL AR 3E T BB 88, BN K8
R i AR ¥ oK [l KR P AR Ak B A L
23 HH BT A B A G L, S B K B U B

Sy fife R R IR) AL 75 X 25 B K Ve B R gtk
T EL s AR SCHE T SHMFEF £ B 7K % 4
RGHIA FR G0 HL R o B S TR 3k B

2 KEREBEZARUIE

M T % BT 354 L K& R (932 17 ML 37 )
AR IR Mt AS ) — S A A R S 56 b ) 7 3R ) 52
5 P PR AR YR 3 o 1 SE X K Ve R G AT
1. BT AT H S BT SR s L o
WA~ 3000 m® #KEE, N TG ER 2D
FH AT IAE b — AN RE AR 2 3 T N\ B A
KA 38 S5 E S L AT SR L R R 2T
80 %6 LA L 19 ¥ W%, 5 W1 A X A i TR AR 43
JROKE B ROCR AR S AT T R W T e S5 ot

GE. TR R B AT 1 BN A K as it
FEAEREVR 19 E T A8 23 531 0 e B AL A

Py L AR T R Z 0 R B A R B I
g0 FE TR A A K g8 v RE LT /& X 22
B A L ARCHT IS B AR ZE SOR 3EAT T, a1
JRR. 3R 1 A oK 2 B3 i AL AR s S 8 R ) IR
A K ER Ay U B NS JE K S %P 6 EEA S
P FKHE Ve HOKIE B AE 1.3 m, & 2 m, KA
woA 2 m'/h, BEN AR 10 e — NI 3L A L BROKC
T2 v B, ST v RO Y IR 25

F1 HAB[HRILWZITSH

i K A 2 Y 7Y &\ A
KK B 9.4 m
JFFFLFLAE 6 mm
H 2] 0.12 m/s
57 37 L A 1 AR 1.26 mX1.26 m=1.59 m?
5 FLAR AL B 4 mm &t PP
FfLER 6 mm
ST L AR 25 40%
B2 T E (M B K D 5 cm
35
33+ /r:;;ﬁ*-“
31
29+
o 27
& 257 = JufLK
@ 23+ - LI
719, A/
17+ —

1 35 7 91113 15 17 19
W P

B 1 i LR e s a5 mRUR R X L
H AT LA e 2 0 FL AR & Ve R TR IR
LB 8w T 8N e i T EEEAE AT H 3000
m? ) % K BE R K # e T R TR EECOR, W
L AE RT3 2 0\ A T2 A K 28 AT B 8000 LA B # Ve
HORBYFTHE T ARSI 5 Bk 1 e 240 FL AR
BV RCR I B L T SR BEWTZ DT SR A T AT

3 HRBENHET

T 2585 7K % A RG] % e Kz 17 8
AN L 3000 m* ¥ VRIK R ) — A R E
P 5V I 1) B RORE IR B 16 /gL R, 7

o 43



Low Temperature Physical Letters

Xof % HEAT THI TR B — BB R 25 B
B KHLAL . 5 BA 618 RIS TT . R B A K
8 /INHST (1 B V8 B[], S AT BB AN 5 MR 7K ¥ A 1 S 5
s 17 %2 k.

M T 2% 65 7K ¥ 08 1A 52 A7 #4101 7K B R B R IS A
Iv) o 3 b 5 e DR e AR VA K LA B i 1 b7 % R
R 22 WAL F W S 5 KV i AR G2 A7 3R DK IR B K
ZAET 18 ‘C UKEREA WM2, WMA4 525 1] 7K i BE
T 20 °C) L, FIERIMGET BB LTSI R 455
JURBIKHUH AT 0 S bR RS, 3k 28 7 38 0 5
5 B4R LRI 25 B0 L, E H E KR S 18 °C/
6 °C,uit 5IA PG BEE TP — 2

BT Z G R KILA LI IHFE R B AR, T R
S5 ) ¥ S B T 0 T T A N R B Y Y R
T5 %8 e AR B R G i AT A E VE 1Y 4 R D BB AR &R
Gkt R P 208 J B AR A ZR I, IRV ZK L 2H B
A T is 47, LSS LA I 1T BE AR K 2 W R S
T+ e I ) R A

4 THEMALIEE DT

4.1 RIKHABEFRDHT

TR R 22 B0 R K HLAL I T AT I8 A7 I, 2
i 900 kW, HA Rz f7, b 75 % J& S8 H1 K
W E  — e L L v HK AR T 12.8 °C L% K BL A
TETETT A AR R G RO AR iy 05 5K 7 & F ol

AHE KR E T ZE 16 °C L b, i 8 oh R 4
100 kW, [H I 4¢ 2252 17 %% 7K AL 20 1l ¥ FE 6 4 . ik
7 Z SRk AT 20 JNEE AR S v BIL B W 5T i L 7
228 Tk P 2T IUAROBI 4 v K LA B L A £
ar {0 L LSBT RE Y H .

AT H P Ve 200 S TR R R v K AL
R LA G B I PR L RSB UE R
MBBK B =8 °C ik il H KR R :23.5 °C/15°C , il &
100 L/s. 454 AT H B 7 #b 55 br KS5S80, B4
11 A2 RAE 3 H il w0 JIEAE R 3 5
Y KHLAL I Bl AT o A BRI R AL 3 20 1 i K
WEETT L A IE TR T i BRI 6 °C 1% VR K
AT EWHE, 2 2 502 T 76 JLFR R UL 178 T80
T 58 AR IV K AILZH A7 v S Hs AP 08 A 8%
HEAT ¥ D) 343

R P S8 HV B 1R R K AL b g 7E TR K TR
JER B O T Ve D AR B A T B R e
KAL) T 0. R G BA W & KR 2% 5 B% K
HULH 76 10 BRI 3 v . HL [l /K R R 8 1 18 °C 11 i 2
L AT LA RGE AT B B HLAL VS AR 2 AR AT
20, TR LA TR A RIS T . B
FRAT KR BE AN e o AT B R P B AT S T R
RO e IATE SE PR s AT B L AT 25 A KR
S BRI BE R AT 22 b i v A X Y R

2 EBETFTARNERZHRCARMEREEE

o 44 .



Low Temperature Physical Letters

®2 FAREBITEXTHLIIES R

il ¥ AR =X e kR, C MR kW HEE
POiE 310 BIKALA 18—6 930 It 18°C K, B W ML kI8 17
b A R 20.2—12.2
1+ P15 447 BRI B .5 °C
TR KL 12.2—6
MESE b kHLAl 20.2—13 i .
i - 618 R . —1 C
i wr:s 14—6 82 MBERIEE . —2 C
s - [R5 5 A K e v BE K F 5 L o i — 2B e s
IR =A

SHMFF £ & 7 /K A RGN IE W R E 1217
KV BER S PR A T B R L BN 2 BB
B AT P IE 7 J5 T [ B A LR 56 37 56 8 22 5 ol
Vot B 2 P EUE A Ve ) PR AT A B
KB TR R GEA Ve BEAT T P B0E A R i B3
THATHESG 0 LAF LA

(DT AT H A7 & B a6l 17 /18 A\
T AT KA IFAEA I 00T R T R B B 800

Ja WA K R G is T AR T i  Boas nl AT

(D BH 45 5 KV BE 2 1T 59 v Yok [ 7K i B2
S0 AR U SR R R 22 80 XV K LA L A5 i3
il Ve 28 GE IR v DR B B ] v B (]

(3) th Tl v 1B A7 REFE B - A Ui i AP X
VWA B & TR Ia AT AR A 1Ol 2 I Bk
Tas AT B K AL A sl o B, S BT RE B9
F B

2 % X #

[1] Juan Bai. Optimum research on slotted-pipe diffuser of naturally
stratified water-storage tank [ D J]. Tian Jin: Tian Jin
University,2009.

[2] Ge Yin. Economic efficiency study of CWS system for existing

buildings[ D]. Tian Jin: Tian Jin University,2012.
[3] M. S. Liu, H. Zhao, B. Gao, REFRIGERATION AND AIR-
CONDITIONING, 16 (2016), 79.





