51655 2] P EIRVE K22 R (TR AN Vol. 16 No. 2
20164E 6 J JOURNAL OF NANJING NORMAL UNIVERSITY (ENGINEERING AND TECHNOLOGY EDITION) June,2016

doi:10.3969/].issn.1672-1292.2016.02.010

AR Cu/R11 B v IAL S5
ITWW,ZFH, B8R, 5 #H,K N, & FH,.a &
(P U TE R 2= RE VRS MO TR 4Bt , VI35 Bt 210042)

[(FE]  NFFE AR & T R PERE R i, 5T T — & ] AL ST U0 2% B, X2l va 1 (BUHLE R11) Al
K Cw/R11 g TR A A% 3 s IR 2 JEAT T T RRAL T OB ST . i ok B RS 1 T3l s v fb o 7, DA 7
R AR TP A A K S IR T I R . SCBRAE SRR I, 40K Cu 0B B TR INGERIE T R IV A 5 v BE , 40K
THE (0.05%~1% ) Bt IR T 22 (15 C~30 C)MR, TR A& A E BERaR , HLEGIE T 990K Cu/R11 ZE/hR2E T
SRACAG I RRPE B O 25 O A5 B WA 78 R B Bl S AL LB SR B it 52

[SEEEIR]  AORBIR, Z8 4 A TE G 9K Bm ik i, A IR 2 7Rk

[FEHESITB657.5 [XEIREDIA [XEHS]1672-1292(2016)02-0060-06

Visualized Pool Boiling Experiment of Nano Cu/R11

Wang Lili, Li Qihe,Zhao Xiaobao,Zhu Lin,Zhang han,Lu Jie,Yu Hao
(School of Energy and Mechanical Engineering, Nanjing Normal University , Nanjing 210042, China)

Abstract: In order to study the effect of nano-particles on the whole performance of the refrigerants, a set of observable
experimental equipments are designed to conduct a visual comparative research into the nucleate boiling phenomena
with freon (R11)and nano Cu-R11 as working fluid. Using the camera technology , the process of boiling and vaporiza-
tion of the working fluid, as well as the growth and zooming process of the nucleate boiling are clearly observed. As
The experimental result shows, the heat transfer performance of R11 is enhanced by the addition of Nano-Cu particles.
Otherwise, the heat transfer performance of the working fluid can be strengthened as the addition concentration of nano
(0.05%~1% ) and the temperature difference between hot and cold source (15 C~30 °C)become larger. Meanwhile, the
research studies verify the fact that the character of heat transfer enhancement of Nano-Cu/R11 becomes more signifi-
cant in smaller temperature difference conditions, which provides a reference to the subsequent experimental study on
the flow of the evaporator section of thermosyphon and heat-transfer mechanism.
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Fig.1 Layout of experimental system
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Table 1 Experimental apparatus

75 AL A RS TAEE
1 LIERITY) 7 1 ZX-20D -40 °C~99 C
2 TR 1 7X-30B -30 C~99 C
3 iR 2 T -200 °C~350 °C
4 Agilent B R AL 1 34970A —
5 RN 1 Photron SA4 —
6 YOG 1 LGY-150B 150 W

1.2 3 & Sk T
1.2.1 Mk $

H T Cu 40K F HA TR m FE B R AR A U s ARSI F WA 40 nm (1) Cu OKL . H ATAN
KRR 85 4y R — kS bk AR S R Cu/R1T A9 K V8 700 i 45 SR FH G A5 2519 8 Cu gk ik
BEAESHIRR RIVIES SR J5 R M S B ve A 7 4R 2 h, B8 — 8 it [ 40 LY Cu/R11 4K B
TR . S50 A8 K BURL BT 2 53 80N 0.05% .0.1% .0.5% 1% 4 F} .
1.2.2 MK T oL
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Table 2 Experimental conditions
U/ C IR/ C AR EE
TH— 20 35 0.05%.0.1% .0.5% 1%
TH— 20 40 0.05% .0.1% .0.5% 1%
TH= 20 45 0.05% .0.1% .0.5% 1%
T4 20 50 0.05%.0.1% .0.5% 1%
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PR (m®) 50 o T FOALA S A AL P g AU 1] (s ).
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Fig.2 Nucleate boiling phenomena with R11 and nano Cu/R11
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Fig.3 The curve of heat flux density along of concentration 4 REEFEHA120THERAE

under temperature difference Fig.4 The working fluid picture with the mass percentage of 1.2%
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