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Analysis on Selection and Application for Boiler Cleaning Process

Wang Ling Xiong Weidong

( Hangzhou Special Equipment Inspection and Research Institute Hangzhou 310051 )

Abstract: The cheaning medium and the choice of technology is to develop the core content of the

boiler chemical cheaning program. The cheaning principle, characteristics, details, cleaning range

and application examples of hydrochloric acid, hydrofluoric acid, citric acid, EDTA four kinds of

boilers commonly used chemical cleaning agents were elaborated to provide a reference for boiler

cleaning.

Key words: Boilers; Chemical cleaning; Cleaning process; Application
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L1 #RFE %

1.1.1 T B IF e by JR 2
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H AR AT

CaCO, + 2HCl —CaCl, + CO, 1 +H,0

Mg (OH) , + 2HCI —MgCl,+ 2H,0

B fii# 1E A

HREBREERENEANLNY, BFE
BRI Z B W 5 &, FE KRR B T % T R,
(A= QE -

FeO + 2HCI —FeCl,+ H,0

Fe,0, + 6HCl —2FeCl, + 3H,0

Fe,O, + 8HCI —2FeCl, + 2FeCl, + 4H,0

1.1.2 3hERI% JE Ay 4

BB EREBRKRANMT, THE R
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HBANFR L RAEHER. LR T
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B E 55~60C B 50+5C
W RE A RETHE, BER> o0, | TN REEAT

ERBER — - — : :

S RBREH R RAFHAEARIE, TR | RRAF, Rk
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1.3.1 ATAR BR I ok A Ab S AL 22

AFEBRHATER TELRACHR
MR ERKE AN, TRAMNAT MRS T
ERELB TGRS, MEBRAS 5%EN
BRI BT, ELA RAAT IR B 4K 0 A R L
BN, BAEFERREKIR, ERATERRE
HHRAE, AT ERZENEEY, FEE
TE PR A A A pH AER £ 3.5 ~ 4.0,
FERBRESENpHESHT, EHEMRERE
SN

1.3.2 F7AZ BR 7% v B 45 A

Fr A BR A 4 0 | FL R0 BE A7 5B A
WA EEME. ApREMRZER. LM,
HRBA GRS LTS, BRT 8
Wi EELFREWNGR A TR, B
RSB Mk, HxdiE. 8 ma
ARG R 2. HHREHEREER
B — B AR, R R AL,
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1.4 EDTA

1.4.1 EDTA ¥ % 69432 Fo 4% 5

EDTA & — M AR % &M, % HAY k&

FIAR L, — AT £ R E 64
EHRARNBTRHEEERE. K. &6,
HAE L ML RO, T YRR 5T B A6,
KEFNEEERZE AN ENF R, &
B® THEMBR, MEFAPRERFR,
pH EZH A BGEHRE R, HAMNRLF A
e &tE, AT SRR G, S —F Tk,

EDTA ¥ ¥ 7| x &b ¢k Fo 8 35 K TR 4
URAS. SEARBHIFELRES. FhEL
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%%%@\WMﬁﬁ$@%EmAﬁﬂm
BT EDTA £ &, THH, HEk&0E
BA 7 #EH, ﬁ%&l%ﬁmEmAm%
WP Sk L. EHERFEAE
hEBRERBERSL, HiFEkeEK.

1.4.2 EDTA % ¥ T % K il 5249

EDTA %t} 7 =& FISR B )2, H W
EAEZALTHM: EDTA Wil ¥ b i fo
EDTA % #h ik, X8 P h TRl
RGBT, R EDTA Wil 6 i 7%
TP AR R R K. REIIFEHER, F
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Ao E., BhEHNK 2.

W RN R B — R g — AR K
Fook ot g — "8 A L% ¥ —EDTA % %k K4
fh— B, EAPmERA 0.2%~0.5%
Na,PO, . 0.1~0.2 % Na,HPO, & % 12h. %

HRBPRE TN A ELERE. pH 4 8.
5~9.5 fniis ¥ EDTA #h i & 2 8K T 1 % H,
BUFE NSEAL B, #EqLEEIE A 6 .
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NHARARNR%, REENKE, TRk
AR g AR AR BE NREEE,
oA R Z R, TARES LR TER
BHARGRPIE. FRE TR O HE
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A pressure vessel head detection device based on embedded technology

Ding Wuji' Luo Jianbo
(1 Hangzhou Special Equipment Inspection Institute, 2 Zhejiang Sci—-Tech University )

Abstract: In this paper, a pressure vessel head detection device is introduced. The detection device
can overcome the disadvantages brought about by traditional mechanical contact detection of
pressure vessels. Firstly, the paper introduces in detail the hardware part of the detection device,
designs and introduces the various function module circuits with the microprocessor circuit as the
core. Secondly, the paper designs the application based on the real-time operating system according
to the function requirements, divides the tasks, and designs the task communication means.

Key words: head; embedded; detection; real-time operation system
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Simulation analysis of fire smoke movement in elevator shafts based on FLUENT

WANG Li-bin' ZHOU Jun-jian* SHU Li-qiong’

( Hangzhou Special Equipment Inspection and Research Institute Hangzhou 310051 )
Abstract: As an important transportation device for passengers in high-scale buildings, the elevator
has the characteristics of high speed and high efficiency. When a high-scale building fire occurs, the
smoke spreads rapidly and the evacuation line is long. Therefore, it is necessary to study whether
the elevator can be used for people evacuation during a fire. It is of great significance to ensure the
evacuation safety on high-rise building personnel during a fire, and to prevent the danger from self-
rescue causing secondary disasters. In this paper, FLUENT software is used to simulate the smoke
spread during a fire and to study the smoke inside the well during external fire. The conclusion shows
that elevators without additional smoke extraction equipment in the shafts are not suitable for fire
evacuation. The research also shows that FLUENT software has practical reference value on elevator
fires simulation .

Key words: High-scale building; Elevator; Shaft; Fire smoke movement; FLUENT Simulation
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Discussion on the Change of Organic Heat Carrier Boiler System

Ling Wang Jianguo Xu
( Hangzhou Special Equipment Inspection and Research Institute Hangzhou 310051 )

Abstract: This paper introduces the application of open and closed forms of organic heat carrier
boiler system in detail. In the actual installation and use of the process, although the organic heat
carrier boiler system of small and medium enterprises was designed open system, the heat transfer
oil oxidation stability of many enterprises bought did not match the system. Taking into account the
huge cost of replacing heat transfer oil, the boiler system must change from open to closed. This
paper focuses on the four methods of changing such systems, and compares the advantages and
disadvantages of various methods from the aspects of use effect, economic cost, ease of operation
and protection of heat transfer oil.

Key words: Heat transfer fluids ;Boiler; Closed heating system
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Fig.1 Safety evaluation flow chart
3 T#ENMH il F 4K 285m, WA 39m, & AIE
AT Z 78Km/h, FURHA 28 A FHim K
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EEE B TR B A, EHIEAH G ES
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R B PR Rt 2, S e
L AT T

SO, A B o & I T AT AT R
R, EHEAEAFH.

AR E R AT F AR BT R L

B2 Xl F
Fig.2 The roller coaster

i L B R AR % R B KR V={ REF,
RAE, —f, BE, &% 1={(95,100], ( 85,95],
(70,85], (50,701, (0,501}. Al B R %
RS AR EETRE, k2.
3.1.2 ZAFNEA I+ H
HTARIBRELFAFFNERTS, U—%
WIS “FH” AN, EIENEEA { FK,
bl RARYK, HHH, XAWRE}.
(1) ZHRZ 2RI R T4 815

3.1 B L4t

311 ZAWEITERELH

WIE L4 KR £ AR fo
BT AR T B A BTG AT R BATIT
HZFBERSEITEFE N E, &
Tated, 2NREE, ZELFFED
T Z A AT

OFMmE T — A AMBERE > 2.5%

QFFHHA T —NFAME ZLEATFE

B A RIE; THAEN I TR T
OME TEAR HLIRFTAAH. Lo (2) REKEWHH
BRI, REAR (8) HHHAFITH TN K IRE,

TR HAMREARE o EAR, ERA. L3R A, T E I 2 RAEAR R BRI Ak 3.

TR FRA A o K02, 0.5, 0.8
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®2 BHERER (ERW)
Table2 Index weight table (before rectification)

2R | ERA|EXB|E¥XC|\EEZD £XE| #4% | BN | «=02 | «=05 | «=0.8
aedr| W | e | e | R | S | PHE| RE O RRRE AANE| RN E
Cy 94 84 96 99 90 92.6 | 0.0581 | 0.0352 | 0.0540 | 0.0714
Cp 85 85 90 84 91 87.0 | 0.1355 | 0.0863 0.1300 | 0.1687
C, 84 72 88 82 82 81.6 | 0.0196 | 0.0131 0.0194 | 0.0247
Cy 91 87 89 94 94 91.0 | 0.0407 | 0.0250 | 0.0382 | 0.0502
Cy 13 10 5 15 10 10.6 | 0.0590 | 0.2120 | 0.1670 | 0.1132
Cy 88 86 89 94 90 89.4 | 0.0533 | 0.0332 | 0.0505 0.0660
Cys 10 5 15 3 10 8.6 0.0658 | 0.4116 | 0.2634 | 0.1450
Cy 96 98 91 97 99 96.2 | 0.0221 | 0.0130 | 0.0202 | 0.0270
C; 91 89 91 90 86 89.4 | 0.0461 | 0.0287 | 0.0436 | 0.0571
Cs, 88 89 92 87 91 89.4 | 0.0692 | 0.0431 0.0655 0.0857
Cy 93 81 93 98 90 91.0 | 0.0354 | 0.0217 | 0.0332 | 0.0437
Cp 97 95 86 82 95 91.0 | 0.0129 | 0.0079 | 0.0121 0.0159
Csy 91 92 96 95 87 92.2 | 0.0224 | 0.0136 | 0.0209 | 0.0276
Cy 88 84 91 95 82 88.0 | 0.0084 | 0.0053 0.0080 | 0.0104
Cs, 86 80 75 83 81 81.0 | 0.0262 | 0.0177 | 0.0261 | 0.0331
Cs, 81 70 84 87 75 79.4 | 0.0476 | 0.0326 | 0.0478 | 0.0603
Csy 85 73 92 92 80 84.4 | 0.0866 | 0.0565 0.0844 | 0.1085
Cq 80 70 83 85 70 77.6 | 0.0754 | 0.0526 | 0.0766 | 0.0960
Ce 89 72 94 96 87 87.6 | 0.0352 | 0.0223 0.0337 | 0.0438
Cq 75 69 78 82 80 76.8 | 0.0144 | 0.0101 0.0147 | 0.0184
C, 72 65 73 82 70 72.4 | 0.0257 | 0.0189 | 0.0270 | 0.0332
C, 78 69 82 90 70 77.8 | 0.0147 | 0.0102 | 0.0149 | 0.0187
Ch 85 70 87 95 81 83.6 | 0.0083 | 0.0055 0.0081 0.0104
C, 15 20 3 10 10 11.6 | 0.0050 | 0.0180 | 0.0142 | 0.0096
Css 88 82 90 98 93 90.2 | 0.0147 | 0.0091 0.0139 | 0.0182
v, ¢, (95,100] V. c, (0,100] B, c,, 816

c,, (95,100] c,, (0,100] c,, 91

R(B) = c,, (95,100] R(B) - ¢,, (0,100] R - c,, 10.6
¢,, (95,100] ¢,, (0,100] ’ ¢, 89.4

¢, (95,100] ¢, (0,100] ¢, 8.6

c,. (95,100] ¢, (0,100] C,. 96.2

67



EFYrxaaBiCcENNSLERSITFNTGE

%3 XBRE
Table3 "Vehicle" relevance
KB E B K

] AXAE 5 RAF 553 —#& L %%

i=1 =2 i=3 =4 =5
C,, -0.4214 -0.1560 0.1500 -0.4065 -0.6392
Cy, -0.3077 0.5000 -0.4375 -0.7097 -0.8235
Cy -0.4172 -0.1287 0.1000 -0.4323 -0.6549
Cy, -0.3457 0.7097 -0.3375 -0.6581 -0.7922
Cys -0.3333 0.6667 -0.3750 -0.6774 -0.8039
Cy 0.4615 -0.3667 -0.7625 -0.8774 -0.9255

KMy, FEREPRR T HMBITRRE, BEBRKKE G LRITAE A K A0 15 5 47
ERBE, REAX (11)-(12) , HEREFRAHMEEE. BAEAUE o E24 4 02, 0.5,
0.8 B iy 43 65K Bk Ao SR 5 ReAE 18] B 40 T &

RABGRBRE (EKW)

Table4 Comprehensive relevance (before rectification)

£ B 3K K . ,
R e e e Ta b L
we | #x | 0 = e 5 IR | %%
i=1 =2 j=3 =4 J=5
EA | -0.3522 0.2837 -0.0998 -0.5405 -0.7253 2.2264 BT
A «=0.2 | -0.7938 -0.5095 -0.6262 -0.8510 -0.3154 3.5309 Bz
«=0.5| -0.7075 -0.2829 -0.4752 -0.8301 -0.5434 2.8330 — ik
«=0.8 | -0.6277 -0.0790 -0.3438 -0.8116 -0.7463 2.3311 BT
32 Bk R R4
LN REir R R AR, EREGTAEREG TR FERZSTFNEREL £
B, AR C23. C25. CT4 HHATRR, AR L X EHHITLIT.
®S5RBERRER (EKF)
Table5 Defect indicator weight table (after rectification)

2 EX A EXB| EXC|EXD| EXE| B4 | ER «=0.2 «=0.5 «=0.8
haerr| W | e | W | e | e |[FHE] RE ARNE RARE RARRNE
Cy, 81 85 79 82 85 82.4 | 0.0590 | 0.0859 | 0.0843 | 0.0827
Cys 90 82 94 97 87 90 0.0658 | 0.0893 | 0.0900 | 0.0907
Cy, 91 82 97 95 84 89.8 | 0.0050 | 0.0068 | 0.0068 | 0.0069

MEREHLLFERFHITL2IFN, FEEEXREMRF L EFEEDT:
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®6HaxBRE (BR)RE)
Table6 Comprehensive relevance (after rectification)
3 = /’\é/&:/ﬂ\ & BE K N N
AE | RE | ‘f%%ﬁjg%%gg% xR | R
AR TR o L AR TR
j=1 j=2 =3 =4 j=5
E AL | -0.3522 0.2837 -0.0998 -0.5405 -0.7253 2.2837 B ¥
A «=0.2 | -0.5019 0.3756 -0.1196 -0.7491 -1.0144 2.2981 B
«=0.5| -0.4965 0.3823 -0.1267 -0.7489 -1.0105 2.2926 B3
«=0.8 | -0.4912 0.3886 -0.1337 -0.7486 -1.0067 2.2876 B 4F
33 W EZATNER MBS R e e v

EWAT, HRMA TR LG =ZLEEH
e AT, ZELFEN AEE . BELF
ZATNERTE, BEAER TN SR
K ORI, BAEMNEFEAMEALTE
AR LN T E IR E. T
AT, ME o HEKR, j*EREEEXT
Botal, XEEMEEFFHBEZEN
Wwm, MATEREN Hn” ERERI.
STl FEERRETEE, IFHARET
frRTF, o ERBE/MEI. Y a=02H,
R & BT & j%=3.5309, LARANT—
B~THZE BERmETES, X5 LF
ey L=t ow K s ez S e 3 QA
WA <& .

BRE, ATETEFALHLHE,
B AR R G RAAE R T 022N EFEE,
REVNFERA “RE .

4 Z5ig

(D) ARXHH R R R RITAE,
BL&4 T W B E R #ATI F 2 2F 0, o
AR ERN. ERENTLFLLITNF
Ko BWAET o (EH 0.2 B3t F 2 AN

(2) st FBERZA2PHERZ
PN A B E AL, AR R 5N
FRARMER T, FERNRRITNERE
RERE “Ba#H% . ELRBMIEN
LR, BT HAM S B & % AR T
REHELHE o HRT, BH—CHEHLMN
fH.

SE R

[ XM, zhE, REWK, . AR
Tl i B B T ik B R R AR T (D], LR
TR %4, 2017, v.53(24):99-109.

Liu Yuan, Shen Gongtian, Zhao
Zhangyan, et al. Research and Application
of Health Management Method of Large
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Engineering, 2017, v.53(24): 99-109.

2] EX T EEEEL R KT 2018
o EAF M &R 2R ILIE SR AR (],
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56 78 9fM(11 2 3

A2 =BARERATRE

1 B

L1 ZR8E

xR = AT E A, BANE
WALRAMNE G MR AL E 2 frw, MEH
L AR —EBE#E TR, Bt #RHsR
NEETEWEAEH. @RI EARES
&, B KEH T0mm, WwE 3R, 2L
HZEANEEMETTR, MoRLTHE, =
WAKRELEME S, E 2 #RHCEE
TEAT W0, WREZHM 0, Wro 2 &G,
BAFEEAR, IRKEHRAMMT .

1.2 BB R & MR

PSRN A A i S R I 3 i
Hofty E A # AT B R OW K KB RO R
Wit B R A 7.0mm, £ e B A
8.06mm ~ 10.73mm, A £ MK, SE{E 76 E
101HBHLD ~ 109HBHLD, % & #o % /£ 3 4%
EERIER,

B3R urER
X2 UHERL (Wt%)
& C Si Mn P S Cr Ni Cu
AR = 0.20 0.20 0.45 0.017 0.010 0.04 0.03 0.09
0.1 ~023 |0.17 ~0.37]0.35 ~0.65| <0.035 | <0.035 | <0.25 <0.30 <0.25
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