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Tab. 1 Statistical table of the test data of the pool boiling critical heat flux density

/ (°)/ (°) /
Wang  Dhir # / /18 /0.004 6 1
Liaw  Dhir * / /10 ~110 10.004 4 6
Ramilison ~ Lienhard > /130 ~50 R-113/0.028 9 3
Deev % / . 120 /0.44;0.98 18
Abuaf  Staub ¥ /s R -113/0.001 6 ~0.029 9 9
Lienhard ~ Dhir * /145 /0.000 7 ~0.0019 6
Bonilla ~ Perry 2 / /65 /0.000 7 ~0.004 6 5
Sakuria  Shiotsu % /AN 145 /0.000 9 ~0.004 6 8
Liao 7 al0 ~180/0 ~55 10.004 6 23
Saeidi  Alemrajabi * al /16 ~81 /0.003 6 22
Hahne  Diesselhorst *' . /124 ~52 /0.004 5 30
Ahn 2 -4/ /0 ~50 /0.004 6 34
Baley P /0.000 9 ~0.013 6- /0.002 4 ~0.061 6. ’
/0.074 3 ~0.021 8
Sakashita ~ Ono © /0 ~90/a 10.004 6+ /0.016 5 17
Jergel  Stevenson ¥ /0 ~180/a /0.445 5 4
Vishnev 8 /30 ~150/a 10.445 5 6
Beduz /90 ~180/a /0.029 8 29
Nishio  Chandratilleke % /45/a 10.445 5 1
Guo  El-Gank * /90 ~180/a /0.004 6 10
Yang ¥’ /30 ~180/a 10.004 6 10
Mudawar ¥ /15 ~75/a /0.004 6 12
Guan ! /' Ja /0.04 ~0.13 /0.05 ~0.15 12
Ono  Sakashita ¥ / /a /0.04 ~0.32 27
Tatsumoto ~ *° /I a /0.089 5 ~0.855 9 13
Kwark 4 /' 10~180/a /0.000 9 ~0.009 1. /0.003 0 ~0.030 9 40
Bewilogua o o /0.0314 ~0.6472. /0.080 0 ~0.950 6. / o8

0.0222~0.927 0
Kim # /90 ~180/a /0.004 6 12
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Tab. 2 Correlation formulae of the pool boiling critical heat flux density
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Tab. 3 Distribution of the errors of the test data

obtained by using the currewntly-available formulae

MAD
MAD /% MRD/% SD/%

<30%
El-Genk — Guo ° 26.2 -4.3 34.3 69.7
Arik — Bar-Cohen '2 26.6 -10.1 31.8 62.4
Brusstar — Merte ! 27.1 -7.1 34.9 64.9
El-Genk — Bostanci 13 27.4 -11.3  32.3 60.3
Chang — You '° 27.5 -14.1 32.5 60.0
Liao ' 28.2 9.6 40.6  66.4
Vishnev 8 28.2 -14.2  31.1 57.7
Kandlikar ° 29.3 7.9 41.0 65.7
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1 El-Genk - Guo CHF
Fig. 1 Comparison of the value of the critical heat

flux density predicted by using the El-Genk — Guo

model with the test value

2 Arik — Bar-Cohen CHF
Fig. 2 Comparison of the value of the critical heat

flux density predicted by using the Arik — Bar-Cohen

model with the test value
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Tab. 4 Test data of various refrigerants predicted by using the eight optimum models ( %)
MAD MRD MAD MRD MAD MRD MAD MRD MAD MRD
Kandlikar * 32.5 8.7 29.4 4.9 12.0 12.0 25.6 23.3 21.4 -17.8
Liao 7 25.9 6.8 40.7 22.6 5.2 0.2 19.3 10.4 25.5 -24.1
Vishnev * 29.4 - 13.9 29.1 - 9.5 27.2 - 26.9 23.8 - 9.0 25.5 - 15.8
El-Genk - Guo ° 28.5 - 3.9 28.7 0.4 18.3 - 16.7 20.8 1.2 22.1 - 6.5
Chang - You " 28.6 - 12.1 30,0 - 1.7 225 -225 238 -9.0 254 - 14.7
Brusstar — Merte ! 27.2 - 9.0 35.3 6.8 16.8 - 11.2 23.8 - 9.0 25.2 - 14.0
Arik — Bar-Cohen 2 27.2 - 10.7 30.3 - 0.7 20.6 - 19.8 23.8 - 9.0 25.3 - 14.8
El-Genk — Bostanci 28.3 - 12.0 30.1 - 1.2 22.7 - 22.6 23.9 - 9.2 25.4 - 15.1
5 8 (%)

Tab. 5 Test data of various orientation angles predicted by using the eight optimum

models (%)

0° < <90° 90° < #<180°
MAD MRD MAD MRD MAD MRD MAD MRD
Kandlikar ° 30.6 12.2 —b — 25.1 - 11.4 — —
Liao 7 26.7 3.3 — — 2.7 42.4 — —
Vishnev 26.8 - 11.7 28.7 - 0.6 26.0 - 12.4 36.5 - 34.3
El-Genk — Guo ° 25.8 - 1.8 27.9 10. 1 24.5 - 3.4 29.0 - 23.8
Chang — You ' 26.8 - 11.7 25.0 5.8 23.9 4.0 35.4 - 33.0
Brusstar — Merte ! 26.8 - 11.7 22.9 9.7 28.5 20.7 29.6 - 20.5
Arik — Bar-Cohen '2 26.8 - 11.7 24.8 5.7 24.2 4.1 28.9 - 24.7
El-Genk — Bostanci 26.9 - 11.9 25.3 4.5 24.2 4.5 33.8 - 31.3
b— .
3~ 5
(1)
0 o
3 ~ 5 0
41 4 8 5

34
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3 CHF
41
Fig. 3 Effect of the orientation angle on the pool
boiling critical heat flux density: Compairson of the
value predicted by using the formulae with the

test value obtained in the literature No. 41

4 CHF
8
Fig. 4 Effect of the orientation angle on the pool
boiling critical heat flux density: Compaison of the
value predicted by using the formulae with the

test value in the literature No. 8
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= Research Proqress and Prospects of Micro-channel Cool-
ing Technology Based on Two-phase Flow ZHOU Yundong SUN Zhen—guo ( School of Energy and
Power Engineering Northeast Dianli University Jilin China Post Code: 132012) //Journal of Engineering for
Thermal Energy & Power. —-2016 31(7). -1~6

With the development of the science and technology a relatively high temperature may gradually limit the power
output of a large power component and the studies currently focus on the dimensions of the channels and structural
optimization etc. In addition the working media are relatively singular and the most majority of the phase change e—
merge in the form of boiling. The study of the cooling in micro—channels relating to non-phase change two-phase
flows is relatively less. The flow patterns serve as the basis for probing into the behavior of a two-phase flow and
may produce a direct influence on the heat and mass transfer characteristics. Upon the completion of a summing-up
of the research results of researchers both at home and abroad the authors have viewed the prospects of the micro—
channel cooling technology in the actual applications of the PV batteries. One may attempt to apply the multi-phase
flows in the cooling of the solar power cells therefore enhancing its power generation efficiency. Key words: micro—

channel two—-phase flow flow pattern cooling technology

= Analysis and Study of the Pool Boiling Critical Heat Flux Density
Correlation Formula DONG An-qi FANG Xian-de ( College of Aerospace Engineering Nanjing Universi—
ty of Aeronautics and Astronautics Nanjing China Post Code: 210016) HUANG Yong-kuan ( Hongdu No. 650
Research Institute China Aviation Industry Corporation Nanchang China Post Code: 330024) //Journal of Engi—
neering for Thermal Energy & Power. -2016 31(7). -7 ~14

With respect to the calculation of the pool boiling critical heat flux density a great many of correlation formulae
were proposed. In the design of engineering projects it is necessary to be aware of the adaptability of these correla—
tion formulae and to analyze the currently-available calculation methods in the study of a new calculation model.

The test data and the number of the correlation formulae involved in the evaluation and analysis of the currently a—
vailable formulae are limited leading to a great difference between the evaluation results. A total of 468 groups of
data were collected from 27 literatures and used to compare the accuracy and applicable range of the commonly-used
20 ecritical heat flux density calculation formulae and the formulae in comparatively good agreement with the test data
were sifted out. It has been found that EI-Genk-Guo formula which is the best of all has an average absolute error
of 26.2% . To this end it is necessary to find out a more accurate formula. Moreover the factors influencing the
accuracy of the formulae were analyzed thus offering reference for proper design of relevant equipment items. Key

words: pool boiling critical heat flux density heat transfer correlation formula

= Analysis of the Heat Transfer Performance of a Direct Contact

Type Steam Generator HUANG Jun-wei ( College of Electromechanical Engineering Yunnan Agricultur—



