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ResMual-heat utilization by vapor condensation

in natural gas burning process
LIU Chang-zheng，SHEN Sheng—qiang

(School of Energy aad Power Engineering，Dalian

University of Technology，Dalian 1 16024，Oana)

Abstrlet：Principle of residual—heat utilization by vapor condensation
in natural gas burning process is introduced in this paper，Ingredient of
natural gas combustion products is analyzed．Heat losses due to exhaust

gas，amount of energy conservation and condensation rate are calculat-
ed．The results indicate that recoverable 1atent heat of vapor in the gas

combustion products accounts for 1 1．21％of the Iow calorific value．
Exhaust lOSseS inerease wiIh the increasing of exhaust gas temperature．
and when the erdaaust gas tempcratum ls below the dew point．the n℃nd
is drastic．Moreover．the vapor condensation rate decreases with the ex-

haust temperature rise．Characteristic of environmental protection in I}

dncing NOv emlssion is also presented．

Key words：natural gas；residual·heat utilization；energy oonscTVa-

咖搠嘶一眦一“ 田
Numerical simulation OH phase change energy

storage performance of fatty alcohols

ZUO Jian—guo，Id Gun

(School of Energy and Power Engineering，Dalian
Umversity ofTechnology，Dalian 116024，China)

Ah吐他d：By using soliditicafion／melting model of FLLIENT soft-

ware，the solidification process of variousfatty alcohols in eriergy slor-

age hall is numerically simulated．The change of liquid fraction with

timeis obtained．For 1一Decan01．the effects of temperature．radius and
heat conductivitv on solidification time are analyzed．The conclusion of
this paporcan pmvide refbrence for the application of fatty alcobol in

energy storage field．

Key words：phasechange material；fatty alcohol；energy stol矩e ballt
nIIENl

回
Study of a new environmental and energy

conservation refrigerant
WANG Xiao—fei，U Dong，GU Jian—Sheng，et al

(Yantai Dunhanl—Bush Industrial Comp出kv
IArnited，Yantai 264002。China)

Abstract：An environment friendly and energy—saving feffigecant
named T儿砷2 is proposecl in this papcr for replacing HCFC．22 Ib

ODP and GWP a把mucb】ower than HCFC-22，Expefimental resulIs

showed that the pull—down time achieved earlier using refrigerant
TJR02 than usin皇HCFC-22．It c柚be directly used in the system with．
OUt change the onginal structure of equipment：it can save at least 20％

en“gy than HCFC’22 in the long time rBn．Moreover．the comparative
result was verified bv tIle experiments in the sma"dard test．bed of Sanyo

9“p潞哩Company in Dalian．

Key words：HCFC-22；TJI如2；environment friendly and anet'gy con一

回
Modeling ilion-ulliforlll airflow distribution

in large grain silos using fluent

BAI Zhong-quart．LI Da-yong，GUO Zhen·yu，et aI

(School of Thermal Energy Engineering，Shandong
Jianzhu University，Jinan 250101，China)

Almtmet：Based on F1uefit software，sireulate non·uniform aJlflow

through large grain storage silos using Ergun’s equation By describing

material propenies of a grain mass such as porosity and fines concen·

ffafion and setdng mathematical models．咖dv the air—flow process of

two cases，namely peaked grain with perforamd floor ventilation and

leveled g耐n with ring duct ventilation+obtain changes of velocity and
static pressure．The results showed that peaked grain with perforated
floor ventilation inc托ased the resistance io silo center venical diree—
tion．and in leve]ed grain with ring duct ventilation the air flow spread

along the bottom of the silo wall．1eading to non．uniforrn"airflow．In．

vesfigation for non—uniform airflow，it's significant to SelWe grain stor-

age．

Key words：anration；non—uniform airflow；FA'gBn’s equation；peaked—k”M鲫
团

The preliminary analysis of the solar radiant

energy in ZHengzhou region
LI Yu-na．MA Lei．ZHOU Jian—qiang

(Henan Zhengzhou Electric Power College，
Zhengzhou 450004，China)

Abstraet：the author analyzes the changes of the solar radia丘013 of

Zhengzhou region．Analysis shows that the annual solar energy re-

sources are more abundant and relative stability．and tIle using potential
of winter solar energy resonrccs is very great，and direct and scattenng
and sonth to the．solar radiation shal】be used reasonably：that the stul

lotal radiation of more thall 100 W／m2 aceount for 79％of the total

radiation in zhengzhou region．

Key words：zhengzhou region；solar radiation；frequency
distrPi．b．u．．ti．o，n

旺三j

The utilization of ground-source heat pump
s37stem in Suzhou villa construction

qtAN Hua-mei

(Suzhou Institute of Trade＆Commerce，
Suzhou 215009．China)

Abstract：Three kinds of central air conditioning syste嗍。咖．
monly used in Suzhou villa constmction Their pmblems were dis．
cussed According to山e nature of problems co-existing in air．source

heat pump air—conditioning sys砬ms。ground—sourceheat pumpsystem as

a solution is proposed．The forms and characteristics of ground．sotu'ce
heat pump system were introduced The feasibility of ground．source

heat pump system in Suzhou Villa was analyzed in an engineeringap·

plication case Good projoct of development and utilization of ground—
source heat pump system lnvilla construefionin Suzhou and the Sill'-

rouIIding areaswas bmuglit forward．

Key words：ground—seul_c,e heat pump；Suzhou；villa construction；

engmeenngapphcanon

圆
Impact analysis of ratio of window／wall all'l噙8

on superslore cooling and heating load

U Ting．JING You-yin．CHEN Tun—fa

(North China Electric Power University，B￡蜘071003，China)
Abstract：There am solne affecting factors of the building cooling
and heating load This article simulateCooling and Heating Load of a

large stores through the DeST software．The influence of ratio of win—
dow／wall arefLS On building cooling and heating load was mainly ann-

lyzed．Corresponding relationships and tendency CU．FVeS between build·
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ing】oad彻d thc瑁秭o of window／wa】l孤鄹s we珲obtained T1lc chan日c
讹nd ofbu订山n鐾Ioad valuc was aIlalyzcd by吐le curves，arId con求证
r眦memancal rdadons of t|lc chanEe wcTc al§o d砌ncd The aIl出面s
陀su№c卸ProVidc a ceftain refcrencc Value for buIIdlng desigrI．

Key words：DesT slmuJation；10ad卸aly出；啦io of“ndow／waIl非

∞s；curve-ntling
，。。。‘_’

I 3I I

吼叫y蛐d饮啪pI俗of恤e蛐aly西ng metIlods
of arcUt雠turaI ener斟cons岫p廿On

UⅪao—sh明(球姗RO T嘲in￡ng．mee由g
Co．L砸．，n删i11 30【)384，Cm旧)

AbSh翟ct：AnaIysis of bujldi“g cnergy consumpnon is the is tllc b舾is

时building ene唔y saving and bujlding ene曜y efncjo∞y management。
This paper a【LaIy2es the comm加ly uSed buIldt“g encrgy afLalysls m甜l-

ods：Thecamputcf simulatjDn me血od、degree day met}lod、bin metIlod．

co。叩aring t}Ic advantages aIld dlsadvallLages of t}u钟Inet}lods，卸d-

brieny desc^bes S0me impfoVements t0 makc the results rno陀in U雠
witll t11e actIlal sjtua60n．11li5 Pmvides tIle benenc词reference for cal一
cul撕on o『bu订ding cne唱y∞nsump虹0n afld scudy ofbuild．ng e眦啦‘一
saVin琶measu耻¨n吐博futu陀．

Key words：en。唱y conslIInption aIIa】ysis；computer sinⅢ1ati仰mellI-

od；degree day met}10d；binⅡ碡IllodIhuIllid radiation行qIJency metIlod

团
Em!cl of AtmosplIen蛐the Gene腑曲∞Capdty 0f TRT

ⅪJEYan

(Chen踟，Ke吣唱PoWer Enginee血g
Comp锄y．Che唰u 6105∞，Chi】幅)

A1．stnlct：The reas册of t1．e dnf毫吒n∞of g盯Ierali伽cap鲥畔b∞w啪
two TRT of the sarIle mode】was aJlalyzed，throu譬h tlle method of t11e—

or鲥cal calculation，on ttle ba∞ofTRT pcrfonTlance．A啪osphere con—

dl【Ions wcR found曲Ie main陀a钟n of ttIe dlf琵re爪七in th。gencration

cap撕时of妞啪TRT The diffe嘲钟i矗锄osphe曙衅ss眦leads
t0 ttIe diff胃cnce inⅡ坨pressurc一嘶o and reduced m舔s．now．which is

吐Ie main reason of me difreren∞of genefanon capacjty be【、vecn tI坞

two TRT．OⅡme omer hand．kcause“the diffe陀nce in reduccd

mass—no、v．吐衅mass—now Of onc of me twO TRT is less m卸me n∞．

d耐nlaxim哪mass．玎ow Th￡化suIts of th讧piIper s啦鳟t tIlat tt峙

effect of dmlos口here shouId be taken in伽account田饕lecI a modcl of
TRTfbr a blastflJmacc．

Key words：bI罄t fuma瞎；TRT；栅osphc球；辨船觚on瑚p∞ity；
p他ss山呛一fadio：reduced m拈s—now

回

Abs¨日ct：a Anhui powH pl∞t觚t PIIa”p删cct is附o 300MW
class power un抵，the叫t sf蛐t岫ine Is agiTlg，memlal e怖cien。y al

gcnera￡or te咖inaJs is jnc吒ased．so出ey nccd to r腑kc t11e u-皿sfo嗽-
曲n．impr。ve e笨ciency，lfI|舢曲咒粼b co目ducled】。￡ll|颤nc s咖
scal refo孤auon of big machlne．hl曲pressu陀cylinder pA^adopts me

B髓ndon sI哪啦al，粕d 10w p他ssurc cyhnder adopb the honcycDmb
蚰：am seal．A竹盯the tmllsforInatlon of coaI consumDbon dccrea∞in

3．12∥k吼，obVious en郫；y。Ving effcct．

K呵words：thc B国ndon stcam辩al；tIIe bc唧咖b髓c嘲辩a1；
嘶sfonnanon

r‘————1

l 49 l

{I}江苏广旭热管科技有限公司
采辽宁省锅炉技术研究所

Exper噎mental峭earch on pe喷唧an髓
tesl 0f circulating nujdized bed boiler

U Zhen—qmg，Zl认NG Lu—lat)．Z础Lo B洫，et al

(Tangshan IrIstitute of special Equipment
In印ec廿on，Tangshan 063000，C胁la)

Abst门d：C沁uI撕ng nuidjzed b。d(CFB)boil盯is a mtIl豫toch．
noh)叠y to reahze cI啪coal pow盯聆ner札lOn。wmlc T110st Ol mem naVe

a Jow operatlon al ef行clency in t|Ie opera虹on which d峨nv affects￡he
economic al oDeranon Of boi】er Based on PerfonnalKe Te§t Code fbf

Chulating Fluidi删Bed BoilerS．妞two 490m CFB boilerS in T柚．

窑sh卸碰Ju朝Dong胁g Pow盯Gcneration co．Ltd(Dong胁￡Pow廿’
Plam)are L磕en an cx挪pk；both【}le血em诅l efrk坨ncy tesI姐d￡he

air leaka肚of p∞heater test are ca币ed oul．Thc calculatioIl砸d|cate

山at tIlc【hcrrnal emclencv Ofl’boiler粕d 2’boiler幅wh 8S．37％明d
85，74％under tlle ca!；eⅢ，which are2 83 percenta薛poInts卸d 5 46

percenLage points Iower compa托d w记h tllc desl鲫workjng colldj60Ⅱ．

The撕k止aze c∞f11ci￡n￡of I
4

boiIer arId 2’boiler a阳O．156如d

O 1 53 whlch arc 4 pcrc曲tage p而nB and 2 percentagc poIms hjg}世r

comp删w汕t量le design working cDndition．The rcsuJI shows dlat

CFB boiler pe哟m啪ce te啦c柚pfovide data轴pp咖f。f CFB boilcI‘

optimal operation．

Key wOrds：CFB bod荭：讲酊b栩缸榭阳st：cheml叠：}e衔cjency：lir
k她ge；rc蛾h

R0t鲥吣g sp憎y d啦t removaI devi髓by
experim￡Ⅱt龃d siIllulalion

ZHANG Yan

(Building science ReSearch I璐廿眦e 0f

‰andong，JIr锄．Jinan 25003l，Chir培)

团

Abstttct：Coa】mine DmdudⅡon will p刚uce a lat of dust；tlle m面n

把chnojogy at pres即l is spray!Thjs p4per in仉)duces the desigIl of a

set of rDtad“g 3pray fo『血st r刮uction System，and has me adV柚tages
of simple s仉lc帆，watef wittl叫t山e need for booster．good sP哺y

effecl【'Lle lo less numbcr of alomizjn卫nozzle．a rela【Ively wide

r韧ge．“co泖删to save w戳eL Th￡flow行eld is硝muIaIed us_m宝
s姬ndafdtufhuIencemo比I To predIc￡￡I虻beh“10rof￡IIe spr叫，sev￡f-
al other肼scre【e Phase M0deIs(DPM)．includin譬coUlsion卸d bmak-

IIp，are uScd Clearly ren。cts the sIm撕on 0f sp哺y 6eId柚d c∞p撕-
son wim expe^mental．

Key啪rds：叩my；蛐衄l；w积轴ving；n哪Iical si珊Jad瞿—，
bU

The wei功t l惦s metlIod of ny ash car¨n ma岱岫ⅡE
i璐tnIment卸d its existing problelI晦

and ways Of improvement
WANG TaD．日认NG Chun—lon譬，WU N柚。et al(N弛勰t Di趾1】j UIliversi哆．school of Automa垃on

En函ne鲥ng。Jilin 132012．ClIiIla)

Ab舳d：The burnin窖memod of me硒u咒carban tecIIrIology js a

cI蕊K memOd at pRsent．tahng t“e cOmpanY developmcTlt ca蛐Ic—
vcred welght．10ss melhod of ny ash carbon in蚰1lm朗t measured ob—

lect．譬Iven如pnnclple Ot w0批In瞄mwhlIc pOm琏out the exls“ng

mblems．Such as components 0I t11e servlce IOn叠tlme wO戊probJems
删mechanjcal agein叠。fedu∞t1)e lon窟·te彻碍1i曲jllIy of on．1ifIe fno_

nitorinz．Theref呲，山b Dapcr proposes a tIleod；Combine me∞u叫
wtwork p『edicdon硼d the们y私h carbon ins【九Jment measu删11le
ncw ln忙lbgcnt con乜ol哪0de。thc m扯h协e Opefabon has made a 10l of

lmproVeInent．

Key W0rds：t11eny asll

irnpmVemc^t昭：llniq雌s
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