$54 % A5 12 m % R @ K ¥ ¥ B Vol.54 No. 12
2020 4F 12 A JOURNAL OF XI’” AN JIAOTONG UNIVERSITY Dec. 2020

i & 992 40 & A IR 57K By FA A0
i oh BB 11 5 M B 37

sk . XUEIRE' . HRER. AT, A
(L V9535 R 8 1 TR Z MR R G S %, 710049, VU4
2. RINKF MR 2B . 518071, T~ ZRERIID

HWE. HARATABGE)IE AR AL NBLE BT B A RSEOERF R HFR, £ R 35
mm.EZE 7.7 mm ¢Sk BE T FPHRST EBMA, FBAKAIEH 22. 5~28 MPa, # i % &
300~500 kW/m?, JF &% ik 600~1 000 kg/(m?* « s), H¥EL M4 A JE 5°~45°, AFR T M4 A &
Fo U iR ARG TR A T K6 A e RS BB MR R, D AN A R R KO AR R S 30 A A
ATHE DS TRIER KGN AE R FBEEAZHEEXKEX., EREAVN . ARLEARE TR
JEFo K 8 M R HOLF R AR AL A 60 BT B 5 B & R R ik 09 38 e, 9 BE @ IR R D L AE
RBIEK G EMAAEAER RO BEMMAZHABEREMAENEH R EZR KA R T RE
B IG Am ERRTL ) R BB R R RS TS E S B 2 IR B 69 T ACHLAE A 09 4 R B X
5izﬁiﬁi%v@é\&&%,%.S%éﬁwl\4ﬁ5§%{ﬁ%%ﬁ+zoyzm-#M\ééﬁ*%ﬁmﬁ AH AKX S
B AR A BT A0 R BT JE o A A 84. 2% A= 88. Z/éﬁ#%/\{?l'v%%‘ﬁi%f-ﬁJrZO/zl"]
K ABIER; NEBLUE B R A  4F
mESEKS. TKI24 XHEEREH: A
DOI: 10.7652/xjtuxb202012013 X EHHS . 0253-987X(2020)12-0106-10

OSID 15

Heat Transfer and Resistance Characteristics of Water in an Inclined

Internally Ribbed Tube Under Supercritical Pressure Conditions

ZHANG Xin', LIU Zhaohui', BI Qincheng', LU Haicai’, YANG Dong'
(1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. College of Materials Science and Engineering., Shenzhen University, Shenzhen, Guangdong 518071, China)

Abstract; The heat transfer and resistance characteristics of spiral wall with internal rib in
supercritical ( ultra-supercritical ) boiler at different inclination angles are explored, and
experiment is carried out in a @35 mm X 7. 75 mm six-head internally ribbed tube. Experimental
parameters are as follows: pressure from 22.5 to 28 MPa, heat flux from 300 to 500 kW/m?,
mass flux from 600 to 1 000 kg/(m® * s), inclination angles of the internally ribbed tube from 5°
to 45°. The effects of inclination angles and mass flux on the heat transfer and resistance
characteristics of the supercritical water are discussed according to the experimental results, five
heat transfer correlations are used to evaluate the test data, and a convective heat transfer
correlation and a friction resistance coefficient correlation are developed. Results show that the

inner wall temperature and the heat transfer coefficient are almost unchanged with the change of
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the inclination angles. With the increase of the mass flux, the inner wall temperature decreases

and the heat transfer coefficient increases. With the increase of the inclination angles, the water

friction resistance coefficient and the friction resistance pressure drop increase significantly. And

with the increase of the mass flux, the friction resistance coefficient decreases and the friction

resistance pressure drop varies under different pressures. The developed heat transfer correlation

is in good agreement with the experimental data, and about 95.8% of the calculated values are

within the error of £ 20% from the experimental values. The developed friction resistance

coefficient correlation is in good agreement with the experimental data, about 84.2% of the

calculated points before the pseudo-critical point and 88.2% of the calculated points after the

pseudo-critical point of have deviations within ==20% from the experimental data.

Keywords: supercritical; internally ribbed tube; heat transfer characteristics; resistance

characteristics
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