30 1
2015 1

Vol. 30 No. 1

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Jan. 2015

Gnielinski 7.

- TK121

DOI:10.16146/j.cnki.rndlgc.2015.01.007

1001 -2060( 2015) 01 - 0019 - 05

( 200093)
R134a
Gnielinski "7, 4
A Gnielinski
Gnielinski 7 “ ”
“ Gnielinski 7 “
3
o 3 o
“ Gnielinski ” “
"O 5
. “
CA

1
’ 1.1
R134a
’ 1 .
113 »
1-2
“ ”»
3
Gnielinski
1
Fig. 1 Test device system
12014 -04 -09; 12014 -10 -13

(1964 -)

[3

Gnielinski

”»



2015

L] 20 L]
3 Q
N . 0, o N
° NS 5%
R134a ; o
K
-0 _q
TAAT At (D
° CQ— o 0, W; A—
. ( ) m’; g— W/
. . m’; At— Co
K.
( ) : C :
1‘2 « ”»
21 6-7
1.55 m 25.4 mm 23. 14 mm
1.13 mm 2 o h, u 0.8
2 o :
N h,=cu”® (2)
° 1 dy 1
] K= 1c1u°8+h0+R“+Rf (3)
ho— W/(m® *k);d~dy—
N m; R,— (m k) /W,
R— (m<*k) /W,
R, o
q Py
q hy
o R 0 R, (3)
2
Fig. 2 Structural drawing of the enhaned tube % —a*u " +b (4)
dy 1
2 %o 1
a d e (5)
. . . b=t R (6)
h w



1 0] e
K u708 l/k 1 &2
(4 sty (1)
Ap u
a (5) I Joe
h u (2) . (2) 4 Gnielinski (9)
h, (3) s
hyo f .
( Sieder — Tate) §-9 h”
7 h
Nu = CzRe(). SPr1/3( 7f) 0.14 ( 7) )
. Sy _h (12)
¢, =0.027 ¢, foh
o Ap
(2) (3) o
(7) cz 2 3
. u
( ) O. 80
9 o
ho — c3qn ( 8) u 0. 8 o
) (4)
L—a'lf"+b (13)
K-
hy (8) C3
’ (13) : .
2.2 Gnielinski Gnielinski
Gnielinski ’
10
3
( )
3.1 "
R134a
> Gnielinski 5.6 °C. 40 000 W /m’
. (f78) (Re —1000) Pr, [H(dinc 1.0-3.0 m/s
Y1127 JB(PRR -1) L) ,
(9) 3.1.1
L i 0.11 3
. ct - ( Pr“)
(9) f Filonenko : “ i c, =11 308
f=(1.82lgRe —1.64) ~* (10) :
3 “ Gnielinski 7 (9) h, =11 308u"* (14)
S (7)

/s Darcy — Weisbach



0220

2015
Nu = 0.085 Re™® pr'7? (i)o'l4 (15) o Gnielinski
nw °
¢, =0. 085 ¢, (0.027) Gnielinski (12)
3. 15, . (12)
(3 . .
h, =208. 2‘]042 (16) o (12)
Gnielinski o
3.1.3
(13)
% =0.000 092 3z """ +0.000 056 (17)
h, =10 834u" 7 (18)
3 ( Gnielinski )
3 h; u 5
Fig. 3 Wilson chart ° 18 000 33 000
3.1.2 Gnielinski Gnielinski
Gnielinski Gnielinski
4 o 4 (10)
5 3
Fig.5 Fig.5 Comparison of the heat exchange
coefficients inside the tube obtained by using the
three calculation methods
3
3
4
Fig. 4 Chart showing the flow resistance ’
coefficient of the enhaned tube and a smooth one
(9) ’
o Gnie—
linski 0.8 °
“ Gnielinski 7
Gnielinski o
o (12)



0230

(12) .

(12) o
Gnielinski 7 o

6 “ Gnielinski 7

“ Gnielinski 7

“ Gnielinski 7

. Gnielinski 7, “

Gnielinski

» 113

”»

o Gnielinski 7

; 3

. Gnielinski 7

“ Gnielinski 7

R134a

J. 2007 28(1) :26 -32.
YANG Guang-yao ZHANG Sheng-hua LI Xiaodi et al. Experi—
mental study of the pool boiling heat transfer of R134a on a single
horizontally doubly-enhamced tube J . Journal of Refrigeration
2007 28( 1) :26 -32.

. Turbo-B
A .2011
C 2011.

JIANG Fan OUYANG Xin-ping LI Hai-zhen et al. Experimental
study of the Turbo-B category pool boiling heat transfer perform—

ance on doudy-enhanced tube C . Collection of Chinase Refrigera—

11

12

13

tion Association academic annual meeting 2011.

. R404A

J. 2014 35(1):92 -97.

OUYANG Xin-ping YUAN Dao-an et al. Condensation experiment
of R404 A outside horizontally intensified tubes and data processing
methods J . Journal of Refrigeration 2014 35( 1) :92 -97.

-Gnielinski A .2011
C 2011.
JI Wen-+tao FENG Nan ZHANG Ding—cai et al. Prediction of the
single-phase forced convection turbulent flow heat transfer fully de—
veloped inside inner threaded intensified tubes-popularization of
Gnielinski formulae C . Collection of Chinese Engineering Ther—

mophysics Society academic annual meeting 2011.

I 2002 53( 10) : 1081 —1084.

OUYANG Xin-ping LIU Bao=ing et al. Novel curve fitting method
and its applications in heat transfer experiments of finned tubes

J . Journal of Chemical Industry and Engineering 2002 53
(10) : 1081 —1084.

M. : 1998.

YANG Shi-ming TAO Wen—quan. Heat transfer
Higher Education Press 1998.

M . Beijing:

M .
1987.
ZHU Pin-guan. Working principle of heat exchangers and their
calculation M . Beijing: Tsinghua University Press 1987.
Dittus F W Boelter L K M. Univ Calif ( Berkeley) Pub Eng 1930
2:443.
.R123
I 2005 26(4) :30 -34.

LIU Wen-yi LI Fu TAO Wen-quan. Experimental study of the
pool boiling heat exchange of R123 outside a single horizontally en—
hanced tube J . Journal of Refrigeration 2005 26(4) : 30 —34.
Gnielinski V. New equations foe heat and mass transfer in turbu—
lent pipe and channel flows J . Int Chem Eng 1976 16: 359

-368.

J. 2011 22(1):15-18.
ZHAO Andi TIAN Song-na ZHANG Ding—cai et al. Experimen—
tal study of the thermal resistance separation of double enhanced
tubes both sides ] . Journal of Zhongyuan University of Technol-
ogy 2011 22(1):15-18.
Cooper M. G. Saturation nucleate pool boiling-a simple correla—
tion International Chemical Engineering Symposium Series
1984 86:785 -792.

Sathyabhama A Ashok Babu T P. Experimental investigation in
pool boiling heat transfer of ammonia/water mixture and heat
transfer correlation J . International Journal of Heat and Fluid

Flow 2011 32:719 -729



- 158 - 2015

ertial stage of a gas turbine. Firstly through the test obtained were the separation characteristic data of the inertial
stage and then through a numerical simulation of the discrete phase a qualitative analysis was made of the main
mechanism controlling the separation of salt content in the flow passages of the device and factors influencing the
separation characteristics. A comparison of the test data with the numerical simulation ones show that the separation
efficiency of the separation device in the inertial stage can reach approximately 97% the maximal value being 98.
71% and the minimal value being 95.90 % nearing to the full separation. To increase the guide blade interval can
somewhat reduce the separation efficiency and to increase the initial speed at the inlet can somehow increase the
separation efficiency. Key Words: inertial stage experimental study separation characteristics discrete phase nu-—

merical simulation

= Experimental Study of the Raman Temperature Meas—
urement of the Axial Heat Conduction Inside a Micro-channel and Its Numerical Simulation LIN
Ying ( College of Mechanical Engineering Shanghai Applied Technology College Shanghai China Post Code:
201418) YU Xin-hai ( Education Ministry Key Laboratory on Pressurized Systems and Safety College of Mechani—
cal and Power Engineering FEast China University of Science and Technology Shanghai China Post Code:

200237) //Journal of Engineering for Thermal Energy & Power. —-2015 30(1). -12-18

Proposed was a method for micro-scale measuring water temperature based on the confocal microscopic Raman spec—
trum and used was the method in question in the convection heat transfer test of single-phase water. In combination
of the test with the numerical simulation the authors studied the influence of the heat conduction in the axial direc—
tion inside a micro-channel on the heat transfer of the fluid. It has been found that the heat flux on the wall surfaces
at the inlet of the micro-channel is maximal and the liquid and wall temperature all assume a nonlinear develop—
ment. A singular point will locally appear on Nu number curves and its location will shift to the outlet with an in—
crease of the Reynolds number. In addition the Nusselt number will increase with an increase of the Reynolds num-

ber. Key Words: micro-channel Raman spectrum axial heat conduction

= Pool Boiling Heat Exchange Experiment of a Tube Intensi—
fied at Both Sides and Its Data Processing Method OUYANG Xin-ping LIN Meng YUAN Dao-an ( Re-
frigeration Technology Research Institute Shanghai University of Science and Technology Shanghai China Post

Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -19 -23
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A heat transfer test was performed of the pool boiling of R134a outside the heat exchange tubes intensified at both
sides and the convection heat exchange of water inside the tubes the flow inside the tubes was in its vigorous turbu—
lent flow state. In combination with the test and by using the “Wilson graphical method’” “extended Gnielinski
method’”  “corrected Gnielinski method” and “novel type curve fitting method” respectively the authors calculated
the heat exchange coefficient inside the tubes. It has been found that for the vigorous turbulent flow inside the
tubes the data processing results obtained by using the “Wilson graphical method’  “corrected Gnielinski method”
and “novel type curve fitting method” are basically identical indicating that the three methods under discussion can
be used in processing the test data of the tubes intensified at both sides. The analytic results show that the three
methods have their respective features and can be properly chosen depending on the application conditions among
them the " corrected Gnielinski method" should be prudently chosen. Key Words: intensified heat exchange heat

transfer test pool boiling Wilson graphical method data processing method

= Analysis of the Performance of Recuperative Organic
Rankine Cycles Utilizing a Medium and Low Temperature Waste Heat YI Si-yang GUO Mei—+u ZHU
Qi-di SUN Zhi—giang ( College of Energy Science and Engineering Central South University Changsha China Post

Code: 410083) //Journal of Engineering for Thermal Energy & Power. —-2015 30(1). -24 -30

The organic Rankine cycles are regarded as an effective approach for recovering and utilizing the medium and low
temperature waste heat and to additionally design and arrange a recuperative link can use a part of heat originally
transferred to the heat sink to heat the supercooled liquid working medium and reduce the heat absorbed from the
heat source thus enhancing the thermal efficiency of the cyclic system. With three kinds of typical organic dry fluid
R227ea R600 and R141b being chosen as the working medium respectively under the condition that the tempera—
ture of the fluid in the heat source at the inlet was set at the typical flue gas temperature of 423. 15 K for industrial
boilers and the temperature of the cooling water at the inlet and ambient temperature were set at 283. 15 K and
293.15 K respectively the authors analyzed the influence of the vaporization temperature superheating degree and
the temperature of the working medium at the outlet of the feedwater heater on the performance of the recuperative
organic Rankine cycle and compared the performance of the recuperative organic Rankine cycle and the basic organ—
ic Rankine cycle. It has been found that with an increase of the vaporization temperature the total irreversible loss
of the cycle will decrease and the thermal efficiency of the cycle and that of the second thermodynamic law will also
increase while the net output power of the cycle will first increase and then decrease. With an increase of the super—

heating degree both total irreversible loss and net output power of the cycle will decrease while the variation tenden—



