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Experimental study on excess sludge disintegration with

Stirred Ball Mills method

ZHANG Xiu—xiu，WANG Yang，YOU Mei—yah，et al

(College of Sciences，Northeastern University，
Shenyang 110819，China)

Abstract：In order to investigate the effects of the stirred ball mills

method to disintegrate the excess sludge，Glass beads，quartz sand and

building sand were chose as the ball milling material．A set experiment

were conducted to research the change of particle size distribution，dis—

solved chemical oxygen demand，nucleic acid and ammonia nitrogen

concentration of excess sludge under different time，the size of ball

milling and the ratio of ball milling，using rotary vane type tissue

crushing machine．Research results showed that stirred ball milling was

an effective method to disintegrate the excess sludge，and effects of the

addition of ball milling material was better than that of without bail

milling material．From the perspective of reducing energy consump·
tion．the best disintegration time of山e three kinds of ball milling ma-

terials were 15minutes；when the quality of grinding beads and time

were constant，the best particle size of quartz sand to disintegrate the

sludge was 1～1．43ram；and the best ratio between quartz sand and

sludge was 1：12∥Inl．

Key words：excess sludge；stirred bail mills method；sludge disinte—

grating；ball milling material；SCOD

l 10

The review of air dispersion model
YUAN Chun—li，FAN Sift—liang，CHAI Tian—yu，et al
(School Of Mechanical Engineering And Automation，

Northeastern University，Shenyang 110004，China)

Abstract：In order to solve the environmental air pollution problem，

we have to better know air pollutant dispersion rule and pollutant con·

dition．This paper makes a review of atmospheric pollutant dispersion

model and research progress．Air dispersion model is a physical
and

mathematical model to research on transportation and dispersion prob—

lems of air pollutant in the air(mainly in the boundary layer)．Starting

with the classification and developmental stage of atmospheric diffu—

sion model，then it discusses Lagrange model，Euler diffusion model，

box model，Gaussian plume model and puff model，finally analyzes the

advantages and disadvantages of atmospheric diflusion model．

Key words：air dispersion model；Lagrange model；Euler model；

plume model：puff model

l 14

Numerical simulation of fire suppression by coupHng
mechanical exhaust and water mist in highway tunnel

SONG Wen-jing，ZRANG Yun·xia，LIU Jing，et al

(School of Environmental and Municipal Engineering，
Latlzhou Jiaotong University，La／1zhou 730070，China)

Abstract：Take a highway tunnel as the research object and based on
Fluent simulation．this paper anaiyses the effect on the temperature．the
oxygen concentration and the carbon dioxide concentration in the dif-

ferent wamr mist working condition。which fire in the wamr directly，

spray cone angle of 60 degree and 100p,m diameter．The results show

that water mist has a better effect on fire suppression．When there is no
mechanicai exhaust．small mass flow of water mist(0．1kg／s)can
have a good effect on fire suppression。increase the quaⅡty(0．2kg／s)
will further accelerate this effect．When mechanical exhaust and water
mist start at the same time．because the momentum of small mass flow
rate of water mist(0．1kg／s)is not able to overcome intefference and

drift caused by smoke exhaust，the function does not work well，and
the temperature is obviously higher than the same mass flow rate of
water mist without smoke exhaust．Water mist and smoke exhaust can
be optimal coupling when adding mass flow rate of water mist

(0．2kg／s)，which develops best fire extinguish，at the same time，high

temperature flue gas excludes．

Key words：highway tunnel；water mist；smoke exhaust；numerical

simulation

图
Hydro·-dynamics characteristics of vertical water--wall

of a 2953t／h supercritical boiler

WU You—pei．CHENG Peng

(Northwest Electric Power Design InsUtute，Ltd．，Xi’all
710049，China)

Abstract：A hydro—dynamics characteristics calculation model of su．

percritical pressure boiler was developed．According to the principie of

equal working fluid temperature at outlet，the throttle compensating

pressure drop was first numerically designed and the vertical water—

wall hydro—dvnamics characteristics of 2 953t／h supercritical pressure
boilers were then numerically investigated．The results show that it is

reasonable to design the throttle pressure drop of water—wall inlet with

50％boiler maximum continue rate(BMCR)for reference．砸s
makes every load of the circuit characteristic tend to be ideal circuit

characteristics．and the distribution of working fluid temperature at out-

let becomes more uniform．The thermal difference is small and the
metal temperature remains appropriate at normal working conditions．
For weakly heated circuits，the gravitational pressure drop forills a

greater part of the total pressure drop than the frictional pressure drop．

Howcvcr for heavily heated circuits。the frictionai pressure drop is lar-

ger than the gravitational pressure drop，making forced circulation in—

evitable．The highest tube wall temperature at 100％BMCR is 497℃．

10wer than the specified tube temperature of 580℃．suggesting that the

reliability of the boiler unit can be ensured．

Key words：supercrificai pressure boilers；vertical water—wall；hydro-
dynamics；mass flow distribution；temperature distribufion

圆
Field experiments on thermal comfort of a university

dormitories in spring in lanzhou

GUAN Yong，ZHANG Xian—xia，GAO Xu-ting，et al
(School of Environmental and Municipal Engineering，
Lanzhou Jiaotong University，IAlnzhou 730070，China)

Abstract：To study indoor thermal environment and thermal comfort
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s诅ms of uIliversity don】[1itories in spring，山e filed exp甜ment卸d
questio衄aire me吐lods、黼used to investi2ate the indoor t圭lemal en．
vifonment par锄e把rs in 14 uIliverSi谤doHIlito^es in spfing in Lam血ou
and a total of 181 e丘色c廿ve口uesdonnajIes were collectcd．And山en，ttle

statistical memod was used to analvze山e data．The r℃sults show mat

1)tlle m啪dothes insulabon fof me咖dents is 0．689clo in spring，
and 90．1％of山e stIldents considered tlleir mennal conditions acceDta—

ble when the aver醒e illdoor air temperatIIre is 20．4℃：2)T1le meas—

ured锄d predicted tll锄al neu昀ltemper雏lre are 17．8℃柚d 19．8℃
respectively，卸d tIle pTefefrcd temperature is 18．7℃；3)111e opemdVe

tempemmre r卸ge corresponding to tIle tlle肿al acceptability by 80％
oftlle stIldents is 17．7～22．1℃．锄d山e lowcrliIllit oftIle册a】accept．
ability obtailled via indir优t investigati彻in Lallzhou is 3．2℃lligher
man tllat of)(i’锄．TIlis results can Dmvide refbrences for山e contIDls

of indoor envimnment and estabHshing me山ernlal comf矾criteria of
uIliVersity d‘mIlitories in tlle fIltIlre．

Key woHb：univers埘doHmtorie3；mennal environment；memlal
comfbrt：thennal∞nsanon：field experirnent

团
N岫ericaI simlllation of aerodvnalnic characteris6cs of
Da—us wind tllrbine integ豫ted with bunding
WANG Hao-peng，WANG J叽-qiu，ZHANG Wei，et al
(school of C硼Eng．meeriIIg and Ar℃llitecture。SoumweSt
I『njvers时of science and Technolo留，蛐anyang

621010．China)

Abstr她t：Wind ene唱y applic撕on in building h硒become a hot spot
of fe龊舡℃h．Witllout considering the co肌ec血g md and tip loss，mis

paper ca玎ies on t11e numerical s．蚰ula60n of two—dimensional mDdel of
wind mrbine and tlle bIlildin譬inte印[a在on of 6 In／s、9 m／s and 12彬
s I℃spectiVely in now Velocity，andl，2，3，4，and 5respoc石Vely in tip

speled枷o，by u咖g廿le s】ide mcsll teclIIlology锄d SsT k一∞tIlrbu—
lence r孙0dc王．The paper觚alyzed tIle impact of dif!fbrent now velocity
锄d di侬淝nt tip speed ratio on f0I℃e wind tIlrbine utilization characte卜

istics趾d energy emci舶cy．T1le ch知ge of呻ue卸d ene曙y efficien—
cy wi山ttle tip speed珀廿o is鲫岫arizfd．The research shows that：
when卸speed rado equals to five，me avemge power coef!ficient of

wind岫ines is Ininus 0r close to zero in low now velocitv．However．
tlle ave哺ge power coe衔cient of wind tIlrbiIles is feladvely high in

h培her now Velocity．IrI low now veloci哼，me best working paraII】eter
oft王lewindtllrbine ofNo．2 aIldNo．3 is about 2．

Key words：building；sⅡde mesh technology；turbulence model；tip-

speed ratio；average power coe蛹cient

团
Co珊tmc廿on锄d appH∞廿on of ener留saviIlg b岫in嘲

in p0靴r妒d∞rp
ZHOUⅡ，uU Hao，SU Shi．jie，et al

(S龇G耐HenaII Ene哪Sen，ice Co．Ln，zhengzhou
450052，ChiIIa)

Ab{’tr瓠．t：In response t0 the call of me coun田’s energy．鼢ving eIIlis—
sion reduction policies，power l面d Corp actively explorc to山e con—
h氍t ene唱y m柚agement model iInplemen锄on of iIltemal enefgy一阻v-
iIlg technolo西cal乜；msfo咖ation，mmu曲colI曲lorative柚d ef!ficient in—
temal觚d ex胁al combined，s位li曲ten out tlle management of ener．
gy一姐ViIlg p咖ects，me impkmentadon of busiIless no册s，山e develop—
ment of elec仃ic power enerj斟一髓v．mg seⅣice market．Pbwer鲥d仃aIls．
fb咖ation project to explore tlle iⅡlplementation of this model．has
made tI℃mendous econOIIlic and envimnmental bene行ts．and p∞mote
t11e heaIthy deve】opment of enef2y一翰ving business．

Key woms：conⅡ孔t ene唱y mallagemen‘；ene略y-saving power gIid；
ene唱y·saving tccllIlical services

回

鼢nI．1j砌彻d商印and朗gil删嚷practi倪of f缸tory Hg晰ng
FENG盈眦一guo

(Baosteel Eng．meeriIlg＆Techn010留Group Co．Ltd．，

Sha叽啦匝201900，Ch沮a)

AbstI。act：At present，we often use a simple estimate during li曲ting

design in engineering pmjects wtlich is in a large mndom witllout sci—

entific computing。The choice of lighting fixtures’e币ciency is more

blinmy or mcchaIlically，w11ich easily lead to elec晡c ene唱y waste．In

mis paper，combined惭m ttle min s埘p continuous casting demonstra一

曲n plaIlt li曲ting design using Dialux simu王ation software，try to get a

more accuratc calculation of山e intensity of illurnination，bo山to en—

sure mat tlle l培hting aIld ene唱y sa“ng effect，but also more economi-

caI t0 de把嘶ne山e cost of l培h血g．
1【ey words：1ighting design；dialux；simulation of 1ighting eff色ct8；

min smp continuous cast主ng plant

68 I

The d鹤ign and ilnplem蚰tati帆of metal valve caIcIIIation

sys妇
UU Feng，JIN zhang—m协，S唧N Zhi-bin，et al
(sch00l of Ener留aIld Power Er蟮．mee血曙，Dalian
Umvers姆of Technolo留，DaliaII 1 16024，ChiIIa)

Abstr躯t：From two aspects of design aIld inspection，in me usc of
adVaIlced network service platfbml，tIle metal Valve calculation system
is deVelopcd to design柚d inspect valves for valvc maJlufac嘶ng en—
terpdses alld inspection depanmentS．The calculation is on the basis of

na60nal stand缸ds and山e T℃sults accord witll me Ielevant national and

indus砸al staIldards．It caIl proVide ttle ValVe design perso衄el or in-

spection persoIIIlel winl me calculation process aIld detailed results of

design，锄alysis柚d V舐ficanon，锄d giVe fbedback to me user in出e
fo肌of elecⅡDnic documents．The system combines t11e databaSe，
staIl捌computerized calculadon pmgram，valVe des远n specmcation
ot automanc generanon，user management，remote management sys—

tem，online charging锄d o山er fIlnctions．T1le system can impmve de—

sign ef!ficiency，玎educe cost，aIld pmvide support for the later inspection
aIld perfb咖趾ce support．
Key words：design of valve；check；verification；calculation system

72 I

App吐∞tion of variable fhquency and speed in朗ergy
saving t腿璐fb皿嗡ti∞of water pump
YUE Li一劬g，HAN Yi-jie

(D印a衄lent of C硼En咖ee咖g 7IIangShan UIlisers姆，
nmgshaIl 063000，C|drIa)

Abstract：In view of the|ligh energy consumpdon of the constallt

speed opcra“on of desalillized water pump in a cold mllmg pl锄t，ener-

gy SaVlng reconsⅡ1lc60n Scheme for water pump is aIlalyzed彻d com—

pa倒，To reduce ene喀y consum砸on a11d acllieve vari曲le now water
supply，行蜘uency conVerter is added on山e西ginal power frequency
contrDl systeIn of tlle pump．The power saving e仔ect is significant by

comparing the pumP before卸d aftcr山e operation of economy．

Key wOms：water pump；ene唱y saVingⅡ彻sfonnation；v撕曲le fb-
quency卸d speed；conc印mal柚alysis

团
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