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Review on stIldy app硅∞tion of诵nd·∞Iar hybdd power
SyS劬

wANG Kan·hong，UⅪ-痈en，YANG盈en
(Hebei Imjvers时of Enginee血g，Handan 056000，ChiIla)

Abst隋ct：111e pur|，o∞oftllis paper is t0 rcView two asplects：on t量le
one haIld，it is in№duced山e IIlain smlc眦趴d wof王【ing principIe of
wind—s01ar hybrid power syste：m；on ttle omcr haIld，in rec∞t yeafs，也e
rcsearch柚d application arc reviewed at home aIld aboard，山at is，
舶m the ttleoretical conception of ttle technology，practical applica-
tion，gradually础Imre姐d widely used．The deVelopment pot朗石al of
wind·solar hybrid power system，which is ttle dalling of me elec硒c

age，is ulllimited．

Key words：wind—solar hybrid power system；renewable energy；wind
ene唱y；soIar ene曜y —

LU

AppU∞娃帆ofⅡIicro哪∞pslllation in Organic№Versible
U他mo-induoed ms∞loration

YANG xiao-wei，WANG Shuang，ZU0 Ju狮，et al
(School of Env昀nment aIld Chemjs呻Eng．mee血g，
shenyang I船ong I丁niversi谚，sheny趾g 110159，Chir吼)

Abstract：This ttlesis of mic托lcapsule technology in me application of

0rg刁咀ic feversible c粕∞ttle color ch柚ge matefials t0 compa∞tlle de—
tailed in ttlis paper．Prep舡ation Inetllods of IIlicrocapsule are usually

accofdin譬to凼e p1．opemes，出e fonlling mech锄jsm of cystic wall卸d

into廿le conditions of tlIe capsule can be divided into physical m“bod．
cheIllical and physical memod．chemical metllod and otller mree catc—

g谢es，锄ong tllem witIl condensed，interfacial polymaiza廿on，in sim
polVmerization is也e mOst widely used．At present technology has Ini-

crocaDsules in medicine，pes吐cide．cheIIlical industry，commodities锄-

ti—counterI’emng，coating，illk，food，textile，adVemsing，卸d many otller
fields is widely used．Micr0‘：apsule tecllIlology w硒印plied to me prep．
aration of orgaIlic reveI萄ble h∞t discolom廿on m删als process，c粕
improve t量le the衄al stability of o嚷aIlic fevers|bk h∞t discolo枷on
m删als and cheInical stabili时，enlarging me ap巾lication scope of or—
ganic reVers|ble cause me color matI斑a1．

Key wOrds：coloIlr ch强giIlg compound；lIlicpocapmle；in sitIl poly—
meIiza吐on：tllennochrDlIlism

团
R姻翰rch埘m掣氆洛in捌倘训∞fbr Iow a—bon·n询rogen
蒯o w嬲tewater by adding extemal c时bon s伽-rc鹤

FANG Y讹n—hang
(ShenyaIIg Jianzhu Imjvers埘，Shenyang 110168，C№诅)

Abstr舵t：According toⅡle low ef!fjcicncy of deni仃ification in low
car_bon—ni仃ogen ratio wastcwater，mis p印er detailed describlcd extemal

c幽n sources including small o唱姐ic Inolecuk8；larger org卸ic mole—
cll】e8；nat眦a1 materials cellulo∞-based；am6cial polynler mateIials锄d
new mateljals；柚d discussed tlle adv锄tages and disadv明tages of each
extcmal carbon sources．

Key words：Low C／N；extemal carbon sources；biological ninDgen
removal：deIli仃ification

回
A如IlIa廿on stIldy ofgro蚰d sour∞h魄t pump air

∞nmti伽Iing Sys蛔吡
嬲ANG Bo-xuaII，DI Yu-hIli，ⅥN Hui

(Couege of En奶ronmental arId CherrIical E嚼neenng
Ⅺ7an PolytechIIic I『niversi够，Ⅺ’an 710048，Ch血a)

Abstract：In order t0鲰ldy me temperatIlre rise of under舯und soil
加．a long period of叩emtion wi血山e groIlIld source heat pump air
conditioning system，w11ich takeⅡle硒ures to bal柚ce ttle heat exchaIIge
or not，mis paper ma|汜s a siIllula60n stIldy of ground sollrce heat

puⅡlp air conditioning system to a building inⅪ’a11．Two system mod—
els w硒established based on山e TRNSYS software．one model is con—

sistent witll tlle air conditioning system of tlle pmject，which usiIlg tlle
measuIe of preparillg domestic hot water in ttle whole year t0 balance

heat exch卸ge，柚omer modd did not ta：ke measures to bal狮ce me heat

exch粕ge．Thfough whoie year and ten ye缸s’siIllula石彻m，t11e sys—
tem with therrnal equilibrium me硒ures，whose soil tempera嘛around
tlle ground heat exch锄ger mse O．12℃姐d 1．14℃；tlle system witll一

0ut也锄al equiliMum measures，whose s甜temperamre arollnd ttle
ground he砒exch锄ger m∞O．64℃aIld 3．46℃，tllis system h嬲a

g∞ater impact on me soil tllan山e system wjtbo毗tllemlal eqllilibrium
n圯aSUreS．

Key wOrds：ground source heat pump；啊矾SYS；tllemal equilibri—
um；tcmpefatllre rise

r’。’’1
I 20

Res嘲rch帅sllitabmty eVal岫n蚰of sha岫ow geome珈枷
e耻rgy of major dti嚣in Gua眦h蛐g basiⅡ
ZHOU Yang，MU Gen_xu，删JiarI—qi锄g，et al

(shaaII】d Geolo舀cal SuⅣey Center，Ⅺ’an 710068，ChiIIa)

Abstract：Shallow geome珊al energy tllat h硒m如y advaIltages of
non一叫luting，renewable，widely dis砸buted，energy is趾adv粕ced
technology and it has broad pfospects fbr develo姗ent and u在【izaIion．
AccordiIlg factorS of fegional engin嘶ng geolo百cal condidons，envi—
mnmental geological condidons柚d hydr0 geolo舀cal conmdons and，
We have establislled zoning suitabiH竹evalu撕on system of groundwa-
ter heat pumps aIld ground heat pump，锄d men get a comprellensive e-

valu撕on of山e suitabili竹dismct of shallow驽eotllemlal energy in ev—
ery cmes．Based on t11e re辄ns of幽e suitability船∞ssment．Evaluate of

me main city of shallow ge0山ermal energy resources，including heat

capacity calculadon，heat power calculation and tlle肌al potential is
calcula湖．in order to Inc咒ase wim me meories of tIle develoDment
and utilizanon of shallow g】Uund temp既atu∞can刚ey and evalua．
tion efl铳tively．Lay tlle fbun捌on of exploitation锄d udⅡzation of
shanow ground tempemmm．Ttlis mettlod is designed t0肿vide a sci．
entific basis and suppon for the develOpment aIld umization of

gu锄zllong basin of shallow geomemal energy，n has a very ilnpommt
signi矗c习咀ce to builda resour∞一saving卸d∞viroIm他nt．衔endly socie．

ty，pmtect nanonaJ energy sccunty，mlpmVe ollr e】【1snng enefgy蛐nlc—
tum，pmmote tlle realizanon of tlle goal of national energy s仃ate窟y．

Key words：tlle gIl锄zllong basin；shallow；geotllemal energy；occ*
rence：mle
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Ener留sa、，ing strate留ab伽t fresh air suppIy of proce璐
air conmtioning system for cigarette mal【ing
WANG Shou—q．姗g，GAO Xian_jun

(Golden k笺If Pmdu甜on Center H朗an T‘)b舵c0(b．I土d，
Zhengzhou 450000，o曲a)

Abstr舭t：By allalysis山e cooling 10ad of c适arette produc曲n work-

sh叩，in addmon factual dates，wllich collected by ene唱y m锄雄rement
sys咖about pfocess air condidoIling，show tllat cigarette worksh叩
need coonng山roughout most of me year．Theoretical analysis卸d cal一

culation indicates．cen缸al air—condidoIling明e曜y con鲫mption山ere is
a huge dif：fbrence，comp呲d with tllr∞cooling Inemods：h_esh aif，c01d
water and ato瑚dzed water h删dification．Wittl adjustin星t11e opelling
of fbsh air va】ve，air。一conditioning ene路y co璐umption h淞s蟾Ilific锄t
ch如ge．The∞fbre，proc髂s air co玎mtioIIing fbr cigarene making should
sdck to energy—saving op哪don s昀tegy mat meet吐le rniniⅡmm new
咖唧hefe felluiIeInents，which c粕pri“y gllide econoInical op唧一
tion of constant teII母emtu咒锄d huIllidity pmcess air conditioIling
nonll眦a ofYangtsc尉Vcr．
Key words：cigarette mal【ing；process air conditiolling；fksh air sup—

ply；ene唱y—saVing

回
Energy鼢ving d鹤ign and study on shipboard

air-∞棚廿oniIIg system
UU En．1lai，JIANG Y1珀n-W】an，mLN Jia-血，et al
(Sch00l 0fⅡI锄留and脚ironm∞t，盈ong”埔n I丁ni、，e倒够
0f Tedmolo对，Z茁憎ngzhou 450007，Chh吼)

A瞻tI譬ct：Combining witlI heatin譬，ventilation and air．conditioIIjmg
desi舯no皿s(GB50r736-2012)，it describes血e desigIl of 16500t Sllip-
board ajr—c∞蛳011ing system fof a≤hip in Zh硝iang Province，and puts
fb刑ard me design sch锄e of using re衔ge州on compmssor锄d wiIl—
ter auxiliary stcaIn h刚ng and huIllidif矾ng device in summer．The de．
sign techIlical p出狮eters of tlle air．condidoning system and tlIe calcu—
ladon of load，equipment selecdon，air volunle ca】cul撕on and duct
system design锄d so on．The results show tllat山e枷onal卵l硎on of
sIlipboard air—condi60Iling sys蛐is very inlponant to realize吐Ie sys—
tem energy蚰“ng柚d reduce t11e tllemlal envimnITIent，wtlich is very

import锄t to tlle enVironmental protecdon of ships mllIling in Various
pans of me wodd，t圭Ie requirements of smp navigation t0 air-condition—

ing system operation and山e optimi刎on design of tIle air-condition—
iIlg system，山e adjusnnent movement锄d so on h豁cenain refbmnce
value．

Key words：shipbuilding iIldus仃y；air—conditiolling system；design；
ene增y consumption

园
R姻戡lrch蚰Hdlldng the power伽岫鳓瑚啤瞄蚰of indllced
dmR伽l iII a 660MW U坨珊al power pl蚰ts
GUAN Xiao·目l锄g，CHENG Hao—I岫

(D锄dong Jjnshan仕IemIal power Co．Ⅲ．，DandoIIg
1180ll，China)

A崦眦：nImugh a systematic锄alysis of tbe c龇se fbr tIle la理e
power con锄mpd伽of induced d础胁．it found tlle main impact fk．
tors Of ttIe induced dmft胁power consu瑚【ption丘om two aspects of
pe璐Dnnd柚d ope枷∞fhctors幻锄alvsis the causes．Then fbmlmate
p枷cular 111leasures．at吐le s锄e tiⅡle．coUectcd cIala and analysis．Fbr
山e quand硼ve analysis of powef consumption influence facto巧of in．
duccd d础fhn c粕check eff&t analysis．Thfou叠h me reasondbk ad．
jus仃nent of op训on mode，arrang啪ent of steam blowing，con仃011ing
SCR iIllet wen and air preheatef ouⅡet smoke tempera帆l咒．wimout Ilew

equlpment lnveshnent and costs，on me premlse of guaraIltee也e satety
and stabili订，d]ram撕caIlv improve the safb and econoIIlic perf咖ance
of gena妇g units．has obtailled曲Ie蚴afkable effect．
Key words：induced dr娥fan；ene唱y consumption；锄e唱y

P0帅t蛐t eIIlj豳i∞c∞trol teclInolo留research of
T蛐擎h蚰蜘ng coal删U锣bo姐ers

QI Xue．jirIg，I肛T肋唱一血，I肌Dan_yaIlg，et al
(Tan擎h锄hl鲥tl】te of special EqJlipment h币ecti帆，

Tangshan 063000，C畅na)

Abstract：a[1ina is山e lar譬est counⅡy in血e coal consuIIlption in me

wo—d，coal caused by吼vi枷men协l poUudon is very serious，especial—
ly。?S02锄d N0x in coal—fi聪：d妇ue g雏dust锄d smoke dust t0 at_

mosphere h雒become a problem tllat nots allow t0 ignore．Thmugh tlle

analysis of the summary of p01lutallt eIllission con拄ol technology of

tangshaII fiIing coal lnil时boilers，Pollution con仃ol technology have
diffbrent chamcteristics．So。for enterprises t0 choose nIore envimn—
mental and econoInical of po、№r plant boiler eIIlissions conⅡol tcdmol—

qgy t0 provide me ref色咒n∞basis．

Key words：umhy boner；pouutaIlt efnission；con仃ol tecIlllology

固
The e|酬ve u吐liza娃on of hot waste water in the on行elds

枷ab沁11pI戗蚰h魄t pl蛐p
压也NG X啦，CHEN YaIlg·嗍，YAN H孤，et al
(ChiIIa I丁nivers时of Pe臼oleum Ener舒and Power
En鲫∞e血唱，qngdauD 266000，ChirIa)

Ah由氇ct：h o—er t0嘣H∞hot wagte wa舡坩鹬90ciated w油the oil
weU fe觞onably，tIle absorption heat p阴1p is appbed iIIto oil fields in

order to recycle ttle heat in“s paper．hl mis paper，也e hot w船te wa_
ter in oil fklds acts鸽me driving force of absorption heat pumD and

f踮tors tllat疵ct CoP of absorpdon pump arc discussed by prog衄一
lIljng WitlI MaⅡab softwar；c．By applyiIlg pillch粕alysis into me fe—

seafch of absorpti∞heat pump，me optilni枷on sug蓉esdons ab‘mt flu—
id’s heat exchange witIlin ttle hea￡p眦p system can be d】mwn t0 iIn．
prove山e work ef!Eiciency of heat p咖p and its environ腿ntal benefits．
Key words：absofption heat p珈叩；des培n calcul撕on；pinch锄aly·
sis；tlle heat network叩蜘zation

回
A聃Iysis of h船t．pipe proper锣岫der∞nm啪n of

rt嘲劬p嘲ture
ZH∞弛m-yu，-IENG Hai—peng，ZH∞Yang，et al

(hl：砌_tlIte for E舱E留’Ibn鲫j商伽’re曲nolo留＆App】ica廿∞，
Sch砌of ch哪ical Eng．，Nomlwest 1miversi锣，Ⅺ’锄

710069，China)

Abstract：The heat exchanger wim heat pipe舔山e he砒拄眦sf打ele-

ment is a new type of heat咖sfbf el锄ents wittl lligh be砒仃aIlsf宅f ef．
ficiency，corrIp∞t s咖ctIl他，sma：U lo辐of nllid。and 900d oon打olIiIlg
proper时of dew point corrosion．Witll me advancement of scien∞and

tec量lnology，ttle越'plication r柚窖e of heat pipe has b∞n extended f如m

tempe阳nlre control for sp獬珊to various otller fields of indusmal
眦tl玎dogy．hI tllis paper，山e heat pipe heat咖sfh principle is删ed
to tlle heat咖sfbf of wiIld energy hl蛐g techn0109y．The pu邛D坼of
山e heat pipe is t0 explore tlle possibility of appli嘶on of heat pipe
tedIIIIology in wind enefgy heat呦sfer．so硒to dbtain basic dala of
heat仃aIlsfh fbf wiIId ener窖y iIIducod heat。and肿、，ide ttle flInd龇nen—
tal for ttle p瑚_ctical application．The tllennal conduc在vity of tlle heat

pipe at dif诧rent water s嘶ge capacities was detected and觚alyzcd by
experiInents．The dala were comp啪dvely analy髓d，t量l觑屯a胁tlle heat
仃aIlsfbr of吐le h∞t pipe was柚a|y zled，and山e heat扛aIlsfer la肼s of
五eaf pfp船弹e球D6拯函ed r矗e懿p渤翎￡aj fesHJfs曲ow￡I，af曲e坊昝
mal condllctivity of吐le heat pipe increases wi廿I tlle incre嬲e of tlle

stora曙e capaci坶，and the蹦ationship is non-linear．This is of great sig—
IIific觚ce to山e pmctical application of heat pipe tec董lIlology in me

lll豇mal∞e唱y廿aIIsfh of wind energy．
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服务范围：
●密闭式高温冷凝水回收成套装置

●低位热力除氧器成套装置

●工业乏汽回收与利用成套装置

●锅炉自动排污成套装置

●蒸汽喷射热泵系列

●高效节能疏水阀系列

●热力系统诊断、评估及优化集成

。十五年的技术实践经验，近四百家的应用客户业绩，节能率15％～30％，投资回

收期3～6个月

。全国十几家代理机构、7个办事处，组成快捷、周到的销售及服务网络

。可按世行“合同能源管理”模式进行项目操作

。专利证书号：ZL9321 3495．5

单位名称：大连汇能科技股份有限公司
地 址：大连市软件园路80号大连理工大学科技园大厦B座301室

联系人：徐昶斗 邮 编：1 16023

电 话：0411—84890011 84890033 传 真：0411—84890022
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