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pH 2 ho o 1

o X ( EDX1800B

1

Tab. 1 Plating solution formula and technological parameters

2
NSO, *6H,0 25 g/l Fig.2 Chemical plating test stand
NaH, P0, *H, 0 30 g/L
CH;COONa 12 g/L 3 DSA100E
C3H, 0, 15 ~35 g/L
I CeHgO;/ HyBO, 15 g/L
C,H;NO, 8 g/L
KI 0.01 g/L ’
902 C ? )
pH 4.8+0.2
3 DSAI00E

Fig. 3 DSA100E type surface energy analyzer

2 (20 °C mJ/m*)

1 Tab. 2 Detection liquid surface energy(20 °C mJ/m”)

Fig. 1 Changes of the plating speed with the Yoy Y Yy
lactic acid concentration 72.8 21.8 51.0
63.4 37.0 26.4
2 Yiv -
. d . P
' Yiv v Yiv

24

1.2
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GB/T14643.6 -93 *

0.5 mg/L
( )
3 o
HCI  NaOH pH 6.8 +0.2
0.1 MPa 121 C
YXQ - SG46 —280S) 20 mino,
( SW - CJ - 2FD) 15
min
( SPX -250B - Z) 30 C
72 h,
4 o
3

Tab. 3 Culture medium formula for iron bacteria

Cp,H,FeN;0,, NaNO, K,HPO, CaCl, MgSO, (NH,),S0,

10.0 g/L 0.5¢/L 0.5¢/L 0.2 ¢g/L 0.5g/L 0.5¢g/L

4

Fig.4 Chart showing the iron bacteria

1.3

721 - 100)
oD

(0)))

21

oD (0)))

5
Fig.5 A visible light spectrometer

75% 15 min
o 3
0Dy, 0.2
( GZX -9070MBE) (
)
30 C
( SPX -250B -7) 5
4 o
4

Tab. 4 Sample in the beaker during the test and

state of the liquid

12 h ( 721 -

100) oD .5
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6 7
2 Ni-P
2.1 :
6 200
’ (1)
Ni - P
1 (2)
6
Fig. 6 Microscopic morphology of the sample
on the surface
( JSM -
2.2
6510/6510LV JEOL)
7
8( a)
8

Fig. 8 Microscoic morphology before and after the

microbial foul test on the surface of the coat

8(b)

Fig. 7 Comparison of the macroscopic morphology of
the sample having a surface denatured with that of

the carbon steel sample after the microbial foul test



72 . 2016

5 ~7 ~ ~N
8( C) 27 ~28
. 5.
2.3
5
oD 9 U 10 Ni-P oD

Fig. 10 Changes of the mass and OD value of
Ni - P plated layer with time

5
o 9
0~36 h:
;36 ~120 h:
9 oD
Fig. 9 Changes of the mass and OD value of
low carbon steel sheets with time o

5

Tab.5 Changes of the bacterial suspension during the microbe still — keeping test

— 0~36h 36 ~48 h 48 ~120 h
0~12h 12~72 h — 72 ~120 h

ATP

y pHA

10 0~12 h
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. 12~60 h 39 g/
m’ 65 g/m’;
0.8 g/m’
3.8 g/m’ .
. 60~120h

oD
11
Fig. 11 Changes of the surface energy of the sample

and the weight loss with the lactic acid concentration

° 12

Fig. 12 Contrast of the weight loss of the coat plated
JC2000C1 and the carbon steel sample on the surface as well
11

as the amount of the microbial foul attached

12
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C,3H,, reaction mechanism and the five-step reaction mechanism with the test values it can be found that the reac—
tion mechanism simplified for substituting that of the Jet-A type aerokerosene can reflect the main combustion char—
acteristics of the Jet-A type fuel. The adiabatic flame temperature ignition delaying time and laminar flow flame
speed calculated by using the worldwide commonly used Jet-A reaction mechanism were compared with the values
calculated by using the simplified reaction mechanism proposed by the authors. It has been found that the simplified
reaction mechanism under discussion enjoys a relatively high precision and the average relative errors of such pa-
rameters as the ignition delaying time adiabatic flame temperature and laminar flow flame speed calculated by using
the simplified reaction mechanism and those calculated by using the detailed reaction mechanism are 1.2% 3.3%
and 3.7% respectively. The reaction mechanism simplified for substituting that of the Jet-A type aero-kerosene can
provide a chemical reaction kinetic model for simulating combustors in aero-engines. Key words: combustor Jet-A

mechanism simplification path flux analysis sensitivity analysis

Ni-P = Influence of the Coat Chemically Plated With Ni-P Al-
loy on Iron Bacteriaformed Microbe Fouls LIU Zuo-dong ( College of Energy Source Power and Me—
chanical Engineering North China University of Electric Power Beijing China Post Code: 102206) YAO Xiang
BAI Wen-yu XU Zhi-ming ( College of Energy Source and Power Engineering Northeast University of Electric Pow—
er Jilin China Post Code: 132012) //Journal of Engineering for Thermal Energy & Power -2016 31(5). —68 ~

75

The influence of the coat chemically plated with Ni-P alloy on the microbe fouls commonly seen on the surface of
heat exchange equipment items was investigated in order to expand the scope of applications of chemically-plated
coats First various kinds of the coat surfaces with various characteristics were prepared by adjusting the chemical
plating solution process with the influence of the lactic acid concentration on the plating speed and the surface ener—
gy being studied. Afterwards a 5 —7 day still-keeping test of the microbe fouls was conducted and their macroscopic
and microscopic morphology of the coat surfaces before and after the test were analyzed. In addition the correlation
between the surface energy and the surface weight loss of the samples was studied. In the scope of the process under
the test both the plating speed and the surface energy of the samples will decrease with an increase of the lactic
acid content. Upon the completion of the still-keeping test the bacteria fouls attached to the surface of the common
carbon steel sample was relatively excessive and in a life cycle of the microbe the mass subject to the microbe ero—
sion on the surface of carbon steel assumed a gradual descending tendency however the surface of the coat plated

still shined a kind of metal luster and no big change in the mass occurred. The microscopic morphology of the coat
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plated before and after the microbe foul test had a relatively small change thus the coat surface thus prepared by u—
sing Ni-P alloy can effectively prohibit or reduce the weight of the microbe fouls and exhibit a relatively good foul-
resistant effectiveness and erosion—resistant property Key words: surface denaturing chemically plated Ni-P alloy

microbe foul erosion—resistant property

= Experimental Study of the Preparation of a New Type High—
temperature Heating Surface Abrasion-preventive Coating QIANG Xue-cai GUO Lin WANG HongHi-
ang ( CSIC Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for

Thermal Energy & Power. —2016 31(5). -76 ~81

An abrasion—resistant composite coat on the heating surface of a boiler made by using commonly-used steal material
T91 was prepared by adopting the supersonic electric arc spraying technology A bonding strength test XRD analysis
and high temperature erosion test of the coat under discussion were conducted. The test results show that the new
type composite coat boasts an excellent high temperature erosion—resistant performance thus applicable for protection
of high temperature heating surfaces in boilers. Key words: supersonic electric arc spraying bonding strength XRD

analysis; high temperature erosion

- = Study of the Influence of the Thickness of a Coal Bed on the
Heatflow Coupled Heat Transfer Inside Coal Rock Masses YANG Wei CAO Ming ZHAO Bing-—
xiang ZHANG Meidin ( College of Architectural Engineering Liaoning Engineering Technology University Fuxin

China Post Code: 123000) //Journal of Engineering for Thermal Energy & Power. —2016 31(5) . —82 ~87

According to the diversity of the thickness of coal bed at the site established was a heatflow coupling model for
coal rock and coal-ock masses ( the ratio of coal and rock height was 1:2 1:1 and 2:1) With the porosity and
particle diameter measured resistance influence and temperature loading modes being taken into consideration as
well as the local heat balance assumption and Brinkman-Darcy-Forchheimer model being introduced a conservation
equation group was established to seek a numerical solution contrast and analyze the calculation results and the test
ones. It has been found that the action of convection in the central part of the coalsock mass is weakest and that
nearing the wall surface is strongest. An abrupt change of the flow speed of the fluid passing through the contact sur-
face of the coal and rock mass occurs. With an increase of the coal bed thickness in the coal-rock mass the maxi-

mum value of the flow function |{s| max will decrease and the ability of the convection-based heat exchange will be-



