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i hc Bch Khoa H Ni

Chng 5

Hthng phn phi hi v mng nhit

5.1. Hthng phn phi hi

H thng phn phi hi l mt mt xch quan trng ni lin ngun sinh hi v
h

tiu thsdng hi. Trong , ngun sinh hi c th l l hi cng nghip
hoc

trch tcc tua bin cp nhit t trong cc trung tm nhit in.

Mng nhit l hthng cc ng ng dn (hi v nc) gia ngun cp nhit v

cc htiu th, lm nhim vvn chuyn nng lng nhit bng cch trc tip
hoc

qua cc thit btrung gian.

Hnh 5.1.1.Hthng phn phi hi thng gp trong cng nghip

Cng vi s pht trin ca ngnh in, cc ngnh cng nghip thc phm, cng

nghip dt, cng nghip sn xut giy, chbin cao su, chbin g Yu cu
cung

cp nhit cng ngy cng ln, vic xy dng cc mng nhit cc nh my, cc
khu

cng nghip ngy cng pht trin.

[email protected]


	
5/19/2018 Mang nhiet trong cong nghiep.pdf

2/36

i hc Bch Khoa H Ni

tnh ton, thit k, vn hnh hthng cung cp nhit mt cch kinh t, hiu
qu

chng ta cn tm hiu vbn cht svn hnh ca hthng.

Vic cung cp nhit gm 3 qu trnh lin tc: Chun bcht mang nhit (thc
hin

bng cc thit bc bit hoc bng l hi), vn chuyn cht mang nhit (thng
qua

hthng phn phi) v sdng cht mang nhit (trong cc thit bdng nhit
ca

htiu th).

Hthng phn phi hi c xy dng theo 2 loi: Loi c thu hi nc ngng v

loi khng c thu hi nc ngng. Trong thc tngi ta thng sdng rng
ri

hthng mt ng ng, c hon li nc ngng.

Khi van hi chnh ca l hi hoc ca ngun cp nhit mra, do c schnh
lch

vp sut, hi slu chuyn theo ng ng chnh, qua cc ng nhnh vo thit
b,

h s dng hi. lm nng ng ng v b li tn tht nhit ra ngoi mi

trng, hi trong ng ng sbngng tli thnh nc ngng, di tc dng ca

trng lc lng nc ngng ny stp trung ti im thp nht ca ng ng.

Khi hthng mi khi ng, tn tht hi dng gia nhit cho ng ng, thit
b

sdng nhit, kt cu ca mng nhit trng thi ngui ln trng thi nng v
b

li tn tht nhit ra ngoi mi trng gi l ti khi ng.

Khi hthng trng thi vn hnh bnh thng, ng ng, thit bsdng nhit

v kt cu c lm nng, do phi b li tn tht nhit ra ngoi mi trng hi

vn tip tc ngng tv tn tht hi khi gi l ti hot ng.

Nc ngng trn ng ng v t thit b s dng hi c thu hi v b nc

nng cp cho l hi. Vic hi lu, ti sdng nc ngng l rt quan trng v
tit

kim c nng lng v lng nc ngng ny sc s dng lm nc cptrc tip cho l hi
m khng phi qua khu xl nc, do lng nc xl

bsung cho hthng sgim i rt nhiu.

Khi hi lu chuyn trong ng ng, sc tn tht p sut do tr lc trn ng

ng v nc bngng tv tn tht nhit nh trnh by trn. V vy, khi tnh

ton, thit khthng cn xc nh r p sut ti htiu th, tn tht p sut v
tn

tht nhit trn ng ng.

[email protected]
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V p sut v thtch ring ca hi nc tlnghch vi nhau, khi hi nc c p

sut cng cao th th tch ring cng nh v vy khi phn phi hi p sut
cao

ng ng phn phi hi snhhn dn n chi ph ng ng, mt bch, gi ,

bo n, nhn cng lp t, sgim.

Hi p sut cao trong hthng khi n htiu thsc gim p n p sut yu

cu ca htiu thnhtrm gim p.

Hnh 5.1.2.Trm van gim p thng gp trong cng nghip

m bo cho hi nc qua van gim p l hi kh, trc van gim p cn btr

cm phn ly hi. Sau van gim p cn lp van an ton bo vthit bpha
sau

van an ton trong trng hp van gim p c thbhng. Ngoi ra cn c cc
thit

bkhc nhcc van kha cch ly hthng khi cn sa cha, phin lc, p k

quan st p sut u vo v ra.

Khi lp t hthng ng ng mi, trong ng ng c thc cc tp cht nh

ct, que hn, gst i vi ng ng hi c, trong n c thc gst, cu cn

ng ng, cc tp cht do qu trnh sa cha, bo dng ng ng gy ra Tt

ccc tp cht ny sdi chuyn trong ng ng ti cc thit bsdng hi, cc

van trn ng ng gy nn hhng hoc lm nh hng n qu trnh vn hnh

ca thit b. Do , bo vcc thit b, h thng lm vic n nh, an ton,

trc cc thit bnhbo lu lng, van gim p, van tng, van ngng nn

lp phin lc c cu to cbn nhchra trn hnh 5.1.3. Hi nc vo tA,
qua

li lc B n C, cc cht bn sbgili v c ly ra nh kqua np D.

[email protected]


	
5/19/2018 Mang nhiet trong cong nghiep.pdf

4/36

i hc Bch Khoa H Ni

Hnh 5.1.3.Mt ct phin lc loi chY

Vtr lp t ng nhnh c chra trn hnh 5.1.4. Cc ng nhnh trong h

thng phn phi hi thng c ly tpha trn ng hi chnh bi v hi

vtr ny sl hi kh nht. Nu lp t ng nhnh vtr ngang hoc pha

di ng th hi c thsmang theo nc ngng v l hi m.

a)ng ng nhnh lp sai

a)ng ng nhnh lp ng

[email protected]
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Hnh 5.1.4.Vtr lp t ng ng nhnh
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5.2. Tn tht nhit tmng phn phi hi

Vic tnh ton tn tht nhit nhm mc ch gii quyt nhng vn sau:

Xc nh tn tht nhit ca ng dn.

Tnh sgim nhit ca mi cht dc theo ng dn.

Tnh trng nhit xung quanh ng dn

Chn chiu dy lp cch nhit ca ng dn.

Mun tnh ton, thit khthng phn phi hi mt cch kinh t, c hiu
quphi

tin hnh cc bc tnh ton thch hp nhm gim tn tht nhit v cn i vi
chi

ph u t, vn hnh, sa cha, bo dng ton hthng.

Vic tnh ton chiu dy kinh tca lp cch nhit ph thuc vo cc yu
tnh

tnh ton kch thc ng ng, chiu dy, chng loi, gi thnh vt liu cch

nhit

Nu ng ng t ngoi tri phi tnh n cc yu tnhvn tc gi, m lp

bo n

Cc loi vt liu thng dng bo n l si thy tinh vi nhm, len v cvi nhmv
canxi-silicat...

Trong qu trnh lp t, vn hnh hthng mng nhit cn ht sc lu vic
chng

thm v bo vcho lp cch nhit (c bit vi ng ng i ngm hoc lp t

ngoi tri) v mt mt nhit qua lp bo n bnn hoc bngm y nc cao gp

rt nhiu ln so vi bnh thng.

Trc y, khi bc cch nhit cho ng ng v thit btrong mng nhit ngi
ta

thng khng bc cc van, cc bch ni v phn u ng st mt bch, vic lm
ny

vi mc ch d sa cha, bo dng h thng nhng ng thi cng gy ra tn

tht nhit kh ln i vi cc mng nhit c quy m ln. Hin nay, tt ccc
van,

mt bch ni v thit btrn ng ng u c bc cch nhit vi nhng kt cu

cch nhit tiu chun, dtho lp v thun li cho qu trnh sa cha, bo dng
h

thng.

Tn tht ca mng nhit gm 2 phn:

[email protected]
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Tn tht nhit ng thng: l tn tht ca on ng khng c cc van v cc

phn nh hnh.

Tn tht nhit cc b: l tn tht ca cc phn nh hnh, cc van, , mt

bch

Tnh ton tn tht nhit ca mng nhit l rt phc tp v mt nhiu thi
gian.

Chng ta cn phi nm vng l thuyt truyn nhit dn nhit, truyn nhit i
lu

v bc x ngoi ra cc thng svt l ca vt liu v mi trng cng nh hng

rt nhiu n kt qutnh ton to ra ssai khc gia kt qul thuyt so vi
thc

t. Hin nay c cc phn mm tnh ton tn tht nhit trgip cho vic thit
k

mng nhit c ti u ha gia tnh kinh tv kthut.

tnh ton lng nc ngng tsbca hthng do tn tht nhit gy ra ta c

thdng cng thc gn ng sau y:

q.l.3,6m

r= .k (5.2.1)

Trong : m: Lng nc ngng t(kg/h)

q: Hstn tht nhit (tra bng 5.2.2) (W/m)

l: di ton tuyn ng (m)

01 cp bch ng tnh tng ng: 0,5m chiu di

01 van tnh tng ng: 1m chiu di

r: Nhit n ha hi (kJ/kg)

k: Hsbo n

ng trn k = 1

ng bo n tt k = 0,1

Kch thc ng ng danh ngha (mm)15 20 25 32 40 50 65 80 100 150

chnh nhitgia hi

nc v khngkh (C) q (W/m)

60 60 72 88 111 125 145 172 210 250 351

70 72 87 106 132 147 177 209 253 311 432

80 86 104 125 155 171 212 248 298 376 51990 100 121 146 180 196
248 291 347 443 610

100 116 140 169 207 223 287 336 400 514 706

[email protected]
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110 132 160 193 237 251 328 385 457 587 807

120 149 181 219 268 282 371 436 517 664 914

130 168 203 247 301 313 417 490 581 743 1 025

140 187 226 276 337 347 464 547 649 825 1 142

150 208 250 306 374 382 514 607 720 911 1 263

160 229 276 338 413 418 566 670 794 999 1 390

170 251 302 372 455 457 620 736 873 1 090 1 521

180 275 330 407 499 497 676 805 955 1 184 1 658

190 299 359 444 544 538 735 877 1 041 1 281 1 800

200 325 389 483 592 582 795 951 1 130 1 381 1 947

Bng 5.2.2.Bng tra hstn tht nhit

tnh chiu dy bo n sbcho hthng ng ng phn phi hi, theo kinh

nghim v theo tiu chun chto vt liu cch nhit c sn trn th trng, ta
c

bng tra chiu dy bo n i vi tng loi ng ng ng vi cc p sut hi lmvic
trong ng ng nhchra trong bng 5.2.1.

Chiu dy lp bo n (mm)

Di nhit (oC)

< 120 120 - 150 150 - 230

Kch thc

ng ng

(inches)

Hi p sut thp Hi p sut trung Hi p sut cao< 1" 40 50 60

1 1/4" - 2" 40 60 60

2 1/2" - 4" 50 60 75

5" - 6" 50 75 90

> 8" 50 75 90Bng 5.2.1.Bng tra chiu dy sblp bo n cho ng ng hi
thng thng

[email protected]
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5.3. Hthng thu hi nc ngng

Trong hthng ng ng phn phi hi, mt lng hi sngng tli do tn tht

nhit trn ng ng ra ngoi mi trng. Vcbn th cht lng nc ngng ny

l rt tt cung cp cho l hi, trtrng hp bnhim bn do hthng hoc h

thng phun hi trc tip khng thu hi c. Sthu hi nc ngng thc
sstit

kim c rt nhiu nng lng. Mt cch tng i, khi dng nc ngng lm

nc cp cho l hi th stit kim c khong 1% nhin liu khi nhit nc

cp cho l hi tng ln 60C. Thng thng lng hi ngng tnhhn 1% lng

hi vn chuyn trong ng ng. Nu khng x ht lng nc ngng ny th

ng ng sbn mn, bthy kch, hi nc trong ng ng sbm, tit din

lu chuyn ca hi trong ng ng gim dn n tc ca hi tng. V vy,phng n
xnc ngng l rt quan trng i vi vic thit khthng phn phi

hi.

Thy kch:Khi nc ngng trong ng ng bhi y i dc ng ng,

nu khng c xi kp thi v ng phng php stch ly li, dn dn

hnh thnh mt nt nc (nhc chra trong hnh 5.3.1.).

Hnh 5.3.1. Shnh thnh nt nc

Nt nc ny di chuyn trong ng ng vi vn tc bng vn tc hi trong

ng ng ( 30m/s) v vy n c ng nng rt ln. Khi gp on ng

cong, ng nhnh, nt nc ny bcn li, ton bng nng ca n bin

thnh p nng tc ng ln ng ng ti v tr bcn trgy rung ng,

lm x lch trn on ng ln cn, c thgy ra nt, gy cc mi hn ng,

ng ng ti v tr c th b n, hi thot ra ngoi, khng nhng gy

[email protected]
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thit hi vkinh t, nh hng n svn hnh ca ton hthng m cn c

thgy nguy him n tnh mng con ngi. V hu quca thy kch l kh

c thlng ht c v vy trong vic tnh ton, thit k, lp t hthng

ng ng phn phi hi cn ht sc lu trnh thy kch hn l phi

tnh ton, thit k, la chn thit b, vt liu lm vic iu kin chng c

thy kch.

Cc vtr thng gy ra hin tng thy kch c chra trn hnh 5.3.2.:

a) Vtr lp phin lc

b) Vtr ng thp nht

c) Vtr lp cn thu

Hnh 5.3.2. Cc vtr thng gy ra thy kch

Trong thc t, i vi cc ng ng dn hi trong cng nghip nn b tr ng

ng dc theo hng lu chuyn ca dng hi vi dc khong 1%. Khi c

nc v hi di chuyn cng hng, cc im xngng thng b tr cui mi

on ng. Nu ng ng buc phi btr dc ln theo chiu lu chuyn ca dng

hi th phi b tr nhng im trung gian cc ng ng dc xung theo chiu

dng hi nhtrn hnh 5.3.3.

[email protected]
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Hnh 5.3.3.Sbtr ng ng hi dc ln

Hi nc lu chuyn trong ng ng vi vn tc cao (trung bnh 3050m/s,
c

bit c khi >100m/s), ko theo s lu chuyn ca nc ngng. V vy, ngoi
vic

tnh ton, la chn sao cho cm van rt nc ngng rt c ton blng nc

ngng trn ng ng iu kin hthng khi ng cng nhkhi hthng vn

hnh bnh thng, phng php lp t cm x nc ngng trn trn ng ng

cng cn ht sc lu . Vi slp t cm van xnc ngng khng dng ti

gom nc ngng nhchra trn hnh 5.3.4. ta thy rng cho d cm van rt
nc

ngng thit kcng sut rt nc ngng nhng hiu quskm hn cch lp

t chra trn hnh 5.3.5 vi slp t cm van xnc ngng c dng ti gom

nc ngng. Ngoi tc dng gom nc ngng trn ng ng mt cch hiu qu,ti gom
nc ngng cn c tc dng thu gom cc tp cht trong ng ng, v vy

di y ti gom thng c lp thm van xhoc cp mt bch nhm mc ch

tho ra vsinh khi cn thit.

Hnh 5.3.4.Slp t cm van xnc ngng khng dng ti gom nc ngng

[email protected]
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Hnh 5.3.5.Slp t cm van xnc ngng c dng ti gom nc ngng

Vi cc ng ng dn hi c kch thc khc nhau, kch thc ti gom cng s

khc nhau. Trong hthng phn phi hi thng dng trong cng nghip, theo
kinhnghim c thchn sbkch thc ti gom theo bng sau:

ng knh ng hi (D) ng knh ti gom (d1) Chiu su ti gom (d2)

100mm d1= D d2100mm

125 200mm d1= 100mm d2150mm

250mm d1D/2 d2= D

[email protected]
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5.4. By hi

Trong hthng phn phi hi, do tn tht nhit ra ngoi mi trng, do truyn
nhit

cho thit bsdng nhit, hi nc trong hthng bngng tli thnh nc. By

hi c chc nng rt nc ngng, khng kh v cc kh khng ngng khc ra
khi

h thng hi m khng gy ra tn tht hi trong h thng ngoi ra n cn c
tc

dng tit kim nng lng trong vic thu hi nc ngng ca hthng.

Trong cng nghip, ngi ta la chn cc loi by hi khc nhau ty theo c
im

ca tng h thng v ty theo cng sut ngi ta tnh ton, la chn c kch

thc van p ng c nhu cu ca hthng.

Cc loi by hi sdng trong cc hthng phn phi hi chia thnh 3 loi
chnh:

a) By hi loi ckh:

By hi dng phao: Loi ny c kt cu v hnh thc rt a dng, hot ng
hiu

qu c khi lu lng nc ngng ln hay nh. Nng sut x cao v lin tc.

Thng dng cho h thng c dng b phn iu khin nhit t ng.

Thng c chto bng gang, thp c v thp khng r.

Hnh 5.4.1.Mt ct v nguyn l hot ng ca by hi dng phao

[email protected]
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Khi hthng khi ng, van tnh nhit cho php khng kh v kh khng ngng
i

qua (trng thi 1). Khi nc ngng i vo trong van lm cho phao bnng
ln, van

tnh nhit ng li, van chnh mcho nc ngng thot ra ngoi, khi nc
ngng

thot ht ra ngoi th van chnh ng li khng cho hi thot ra (trng thi
2). Trong

trng hp nc ngng bchn khng n c by hi (kha hi) th hi c thb

thot ra ngoi qua van tnh nhit (trng thi 3).

By hi dng gu o: y l loi by hi c kt cu vng chc nht trong cc

loi by hi dng ckh, chu c thy kch. Khi sdng trong hthng hi

qu nhit ngi ta thng lp thm van mt chiu u vo. Thng c ch

to bng thp cacbon, thp hp kim v thp khng r.

Hnh 5.4.2.Mt ct v nguyn l hot ng ca by hi dng gu o

[email protected]

trng thi 1, khi nc ngng y trong thn by hi, v tr ca gu di do

trng lng ca n ko xung, van trng thi m, nc ngng thot ra ngoi.
Khi

hi trn vo by hi nhtrng thi 2, gu bp lc hi nng ln, van ng li.
Hi

nc b ngng li trng thi 3 s lm cho lng hi b gim i s khng nng

c gu ln, do trng lng gu s ko gu chm xung lm m van cho nc
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ngng thot ra. Khi trong by hi c ln khng kh khng ngng nhtrng thi
4 n

sngn cn khng cho nc ngng thot ra, v vy pha trn ca gu c khoan 1
l

ng knh rt nhcho kh thot ln, iu ny cng c tc dng lm gim tn tht

hi trong qu trnh vn hnh ca hthng.

b) By hi tnh nhit:

By hi tnh nhit cn bng p lc:Vi c im tiu chnh khi p lc hi

thay i v thng kh rt tt trong qu trnh khi ng cng nhtrong qu
trnh

hot ng ca h thng. Thng c ch to bng ng, thp c v thp

khng r.

Hnh 5.4.3.Mt ct v nguyn l hot ng ca by hi tnh nhit cn bng p
lc

Chi tit quan trng nht ca loi by hi ny l khoang cha hn hp cht lng
c

nhit si nhhn nhit si ca nc. Khi nhit thp (trng thi 1), cht

lng trong khoang ny cha bay hi, by hi cho php nc ngng i qua.
Khi

nc ngng rt gn ht (trng thi 2), hi nc tin li gn khoang cha cht
lng,

hi nc c nhit cao lm cho cht lng trong khoang cha bay hi, gin
nv

ng van khng cho nc ngng i qua. Khi lng nc ngng nhiu ln (trng

thi 3), cht lng trong khoang cha b ngui i, ngng t li, van m cho
ncngng thot ra, chu trnh lp li.

[email protected]
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By hi tnh nhit lng kim: Kt cu chc chn, chu c thy kch v n mn

do nc ngng. Thng c ch to bng thp c, thp hp kim v thp

khng r.

Hnh 5.4.4.Mt ct v nguyn l hot ng ca by hi tnh nhit lng kim

Nguyn l lm vic ca loi by hi ny da vo sgin nnhit ca 2 thanh
kim

loi khc nhau. Khi nhit thp (trng thi 1), tm lng kim trang thi
bnh

thng, van m, by hi cho php nc ngng i qua. Khi nc ngng rt gn
ht

(trng thi 2), hi nc c nhit cao lm cho tm lng kim gin n, cong ln
v

ng van khng cho nc ngng i qua. Khi lng nc ngng nhiu ln (trng

thi 3), cht lng trong khoang cha b ngui i, ngng t li, van m cho
ncngng thot ra, chu trnh lp li.

c) By hi nhit ng:

By hi nhit ng: Hot ng n nh, sa cha, bo dng n gin v hiu

qu. Xtheo lung, ng ngt kn. C thchu c hi qu nhit, chu c s

va p ca nc, sn mn ca nc ngng v cc dao ng. Rt ph hp vi

cc hthng phn phi hi trong cng nghip. Thng c chto bng thpcacbon,
thp hp kim v thp khng r.

[email protected]
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Hnh 5.4.5.Mt ct v nguyn l hot ng ca by hi nhit ng

By hi loi ny sdng mt a ng. trng thi 1, p lc ca nc ngng nng

a ng ln, van m, by hi cho php nc ngng i qua. Khi nc ngng
thot

qua by hi gii thot hi flash vi tc cao to ra p sut thp pha di
a

ng v ko a ng xung (trng thi 2), trong khi , p sut to bi hi
flash

pha trn a ng ln hn p sut ca nc ngng pha di a ng lm cho

a ng b xung, ng kn van khng cho nc ngng i qua (trng thi 3).

Khi lng nc ngng tng ln, hi trong khoang pha trn a ng bngng t

li, p sut trong khoang ny bgim xung, p sut ca nc ngng pha di

a ng tng ln, y a ng i ln, van mcho nc ngng thot ra (trng thi

4), chu trnh lp li.

[email protected]
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Ngoi ra, nhng vtr khng thun li cho vic bo tr, bo dng thit b

trong thc tngi ta thng dng loi by hi khp xoay. Loi ny c

thit krt ddng cho vic tho lp m khng cn tho ng ng do c

ng dn ni cnh vi h thng ng ng cn by hi xoay tdo 3600,

u ni ren hoc hn. C kt cu loi cn bng p, loi nhit ng v loi

c dng gu o.

[email protected]
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5.5. Tnh ng knh ng phn phi hi

Trong qu trnh tnh ton, thit k h thng phn phi hi, vic tnh ton
ng

knh ng c thda vo mt trong hai cssau:

Tnh ton ng knh ng theo vn tc.

Tnh ton theo tn tht p sut.

C nhng trng hp cn thit c thphi tnh bng c2 phng php trn m

bo tnh kinh tv vn hnh hthng mt cch n nh.

Khi tnh ng knh ng ln hn cn thit sdn n:

Chi ph mua vt ttng ln.

Chi ph bc bo n tng ln.

Tn tht nhit trn ng ng tng ln.

Tn tht nc ngng trn ton hthng tng ln.

Khi tnh ng knh ng nhhn cn thit sdn n:

Thiu hi ti htiu th.

Tc mi mn ng ng tng ln.

Tn tht p sut trn ng ng tng ln.

Vn tc hi cao dn n hthng vn hnh n hn.

5.5.1. Tnh ng knh ng phn phi hi theo vn tc:

Khi chn vn tc hi hi chuyn ng trong ng cn ht sc quan tm n vn

mi mn, vn ting n, vn tn tht p sut. i vi hthng phn phi hi

bo ha kh, thc tcho thy tc ti u khong 15 n 40m/s l ph hp,
nhng

khi hi bo ha m ta nn chn vn tc nhi gim n mn ng ng.

Ta c thtnh ng knh ng theo cng thc sau:

4.v.Md

.C=

Trong : d - ng knh ng hi (m)

[email protected]
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[email protected]

v - Thtch ring ca hi (m3/kg)

M - Lu lng thtch (kg/s)

C - Vn tc hi trong ng (m/s)

Ngoi ra ta cn c thtra bng 5.5.1 hoc tra thxc nh kch thc ngng
theo vn tc, lu lng v vn tc hi.

5.5.2. Tnh ng knh ng phn phi hi theo tn tht p sut:

Trong trng chng ta phi tnh ton thit kh thng phn phi hi m bo
p

sut yu cu ca h tiu thv bit p sut ti ngun cung cp hi th ta
chn

phng php tnh ton ng knh ng dn hi theo phng php tn tht p sut
l

hp l nht.

C nhiu phng php tnh ton nhth, tra bng, cng thc,

Trong phn ny chng ta sdng phng php tra thxc nh ng knh

ng theo tn tht p sut.
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Bng 5.5.1.Lu lng hi theo vn tc hi trong ng

[email protected]

Lu lng (kg/h) Kch thc ng ng (mm)

p sut

(bar)

Tc hi

(m/s)15 20 25 32 40 50 65 80 100 125

15 7 14 24 37 52 99 145 213 394 648

25 10 25 40 62 92 162 265 384 675 972 0.4

40 17 35 64 102 142 265 403 576 1037 1670

15 7 16 25 40 59 109 166 250 431 680

25 12 25 45 72 100 182 287 430 716 1145 0.7

40 18 37 68 106 167 298 428 630 1108 1715

15 8 17 29 43 65 112 182 260 470 694

25 12 26 48 72 100 193 300 445 730 1160 1

40 19 39 71 112 172 311 465 640 1150 1800

15 12 25 45 70 100 182 280 410 715 1125

25 19 43 70 112 162 195 428 656 1215 1755 2

40 30 64 115 178 275 475 745 1010 1895 2925

15 16 37 60 93 127 245 385 535 925 1505

25 26 56 100 152 225 425 632 910 1580 2480 3

40 41 87 157 250 357 595 1025 1460 2540 4050

15 19 42 70 108 156 281 432 635 1166 1685

25 30 63 115 180 270 450 742 1080 1980 2925 4

40 49 116 197 295 456 796 1247 1825 3120 4940

15 22 49 87 128 187 352 526 770 1295 2105

25 36 81 135 211 308 548 885 1265 2110 3540 540 59 131 225 338
495 855 1350 1890 3510 5400

15 26 59 105 153 225 425 632 925 1555 2525

25 43 97 162 253 370 658 1065 1520 2530 4250 6

40 71 157 270 405 595 1025 1620 2270 4210 6475

7 15 29 63 110 165 260 445 705 952 1815 2765
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[email protected]

25 49 114 190 288 450 785 1205 1750 3025 4815

40 76 177 303 455 690 1210 1865 2520 4585 7560 1

15 32 70 126 190 285 475 800 1125 1990 3025

25 54 122 205 320 465 810 1260 1870 3240 5220 8

40 84 192 327 510 730 1370 2065 3120 5135 8395 1

15 41 95 155 250 372 626 1012 1465 2495 3995 25 66 145 257 405
562 990 1530 2205 3825 6295 10

40 104 216 408 615 910 1635 2545 3600 6230 9880 1

15 50 121 205 310 465 810 1270 1870 3220 5215

25 85 195 331 520 740 1375 2080 3120 5200 8500 114

40 126 305 555 825 1210 2195 3425 4735 8510 13050 1
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Hnh 5.5.1.thxc nh ng knh ng theo phng php tn tht p sut

[email protected]
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Hnh 5.5.2.thxc nh ng knh ng theo phng php vn tc

[email protected]
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5.6. Thu hi hi flash

Khi nc ngng p sut cao (c nhit bo ha v enthalpy cao) gim xung
p

sut thp (c nhit bo ha v enthalpy thp hn) s lm cho mt phn nc

ngng bc hi trli, hi ny gi l hi flash. Hi flash rt dbnhm ln vi
hi

br r. phn bit, ta quan st thy rng: khi hi br rt chng to ra nhiu
hi

nc hn l nc ngng, cn khi nc ngng gim xung p sut thp to ra hi

flash cng sto ra mt lng nc ngng v hi flash thng bay ln c dng
nh

cc m my nh. Khi hi br rnhiu phun mnh ra to thnh dng th ta thy
d

phn bit hn. Hi flash chnh l nguyn nhn gy ra ting ting n nhkhi
nc

ngng thot ra khi by hi (by hi trng thi lm vic tt). Hi flash cng
c

hnh thnh trong qu trnh xy l hi, khi nc nng trong l hi p sut
caoxra ngoi mi trng.

C hai cch trnh sto thnh hi flash:

Cch 1:Nc ngng c thu hi vp sut ln hn p sut mi trng.

y l phng php gip tit kim nng lng v cn phi c sxem xt,

thng nht khi kho st, tnh ton, thit kh thng khi thit kng thu

hi nc ngng.

Cch 2: Ngn nc ngng trong thit b khng cho thot ra cho n khi

chng blm ngui i vi slng ln. Thng thng trong trng hp ny

ngi ta dng by hi loi tnh nhit. Khi dng phng php ny, nu lng

nc ngng ln qu slm gim hiu qutruyn nhit ca thit bv c th

lm cho thit b hot ng khng c hiu qu khi to thnh kha nc

ngng. Hn na, lng nc ngng b gi li ny c thgy ra thy kch

hoc n mn ng ng, thit b.

Vbn cht th hi flash cng ging nhhi nc, khi ngng tli thnh nc s

l nc c cht lng tt, c th dng lm nc cp cho l hi. Trong h thng

phn phi hi c ngun cung cp hi l l hi, lng nc xy nh kca l

hi v lng nc ngng ca hthng l tng i ln cng c ngha l lng hi

flash to ra trong hthng l nhiu. V vy, tit kim nng lng cho ton
bh

thng th chng ta phi tnh ton thu hi li lng hi ny.

[email protected]
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Tnh ton thu hi hi flash

tnh ton lng hi flash thu hi c ta phi dng bng nc v hi nc bo

ha tra enthalpy ca nc v hi cc trng thi p sut khc nhau.

Khi nc ngng p sut P2gim p sut xung p sut P1th nhtrn trnh by

sto thnh hi flash. Lng hi flash ny c tnh theo cng thc sau:

f1 f2

fg2

h -hFlash (%) = 100

h (5.6.1)

Trong : hf1: enthalpy ca nc p sut P1

hf2: enthalpy ca nc p sut P2

hfg2: Nhit n ha hi p sut P2

Mt cch khc ta c thtra theo bng 5.6.1 hoc th5.6.1 sau y.

Bng 5.6.1.Tlhi flash thu c tnc ngng (%)

[email protected]

Tlhi flash thu c tnc ngng (%)

p sut nc ngng (bar)p sut hi(bar) 0 0,5 1 1,5 2 2,6 3

0 0

1 3,8 1,7 0

2 6,3 4,2 2,6 1,2 0

3 8,3 6,2 4,5 3,2 2 0,8 0

4 9,8 7,7 6,1 4,8 3,6 2,4 1,7

5 11,2 9,1 7,5 6,2 5 3,8 3,16 12,3 10,3 8,7 7,4 6,3 5 4,3

7 13,4 11,4 9,8 8,5 7,4 6,2 5,4

8 14,4 12,3 10,8 9,5 8,4 7,2 6,5

9 15,2 13,2 11,7 10,4 9,3 8,1 7,4

10 16,1 14,1 12,5 11,3 10,1 9 8,3

11 16,8 14,8 13,3 12 10,9 9,8 9,1

12 17,5 15,6 14,1 12,8 11,7 10,5 9,8

13 18,2 16,3 14,8 13,5 12,4 11,2 10,6

14 18,9 16,9 15,4 14,2 13,1 11,9 11,2


	
5/19/2018 Mang nhiet trong cong nghiep.pdf

27/36

i hc Bch Khoa H Ni

15 19,5 17,6 16,1 14,8 13,7 12,6 11,9

th5.6.1.thtra tlhi flash thu c tnc ngng

V d: Khi nc ngng p sut 10 bar khi gim xung p sut 0 bar s to
ra

16,1% lng hi flash theo khi lng.

Thit bv phng php thu hi hi flash

Bnh thu hi hi flash c tc dng phn ly hi nc tnc ngng. Sau khi
nc

ngng v hi flash i vo bnh, nc ngng sbri xung pha di do trng
lc,

hi flash thu c tpha trn.

[email protected]
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Hnh 5.6.1.Dng cbn ca thit bthu hi hi flash

Kch thc ca bnh thu hi hi flash sc quyt nh bi lu lng hi flash,
p

sut hi trc cc by hi ca hthng, p sut hi trong bnh thu hi hi
flash.

Trn hnh 5.6.2. thhin mt dng hthng thu hi hi flash. Hi nc p sut
cao

sau khi qua hthng cc htiu thp sut cao ngng tli thnh nc ngng

p sut cao. Nc ngng ny qua bnh thu hi hi flash mt phn ngng li
thnh

nc ngng p sut thp, phn hi flash to ra c sdng cho cc htiu thnhit
p sut thp hn. Phn nc ngng thu hi cui cng ca hthng tm li

p sut thp v iu gp phn lm tng hiu sut hthng.

[email protected]
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Hnh 5.6.2.Mt dng hthng thu hi hi flash

Mt phng php khc gip vic thu hi, tn dng li nhit ca hi flash c
trnh

by trn hnh 5.6.3. Sau khi hi nc qua ng xon scp, trao i nhit,
ngng t

li, qua by hi trthnh hn hp nc ngng v hi flash, hn hp ny c
quay

trli ng xon thcp, hi flash trao i nhit v c lm lnh tr thnh nc

ngng m khng to thnh hi flash.

Hnh 5.6.3.Mt dng hthng thu hi, tn dng nhit ca hi flash

[email protected]
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Trn hnh 5.6.4. thhin hthng thu hi hi flash thng dng trong cng
gnhip

va v nh. Trong hthng ny, hi flash to ra tnc ngng v tnc xy

ca l hi u c thu hi. Ngoi ra cn c thit btn dng nhit tha ca nc

xty l hi v vy hthng c hiu sut nhit rt cao. Tuy nhin, mt
hthng

nhthny th cng ng ngha vi vic tn thm rt nhiu chi ph vo u tv

vn hnh, bo dng thit b. Trong tng trng hp cthcn tnh ton bi
ton

kinh t, kthut ti u p dng tng phn hoc ton phn cc thit bvo
hthng.

Hnh 5.6.4.Mt dng hthng thu hi, tn dng nhit ca hi flash

[email protected]
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5.7. Tnh ton gin nng ng v gi ng

Khi h thng ng ng phn phi hi chuyn t trng thi lnh sang trng
thi

nng v ngc li th sxy ra hin tng gin nng ng. Vic tnh ton s

gin nca hthng ng ng, b gin n, btr cc gi treo, gi di ng, c

nh mt cch thch hp l mt vic v cng cn thit trong vic tnh ton thit
k

hthng. Nu chquan trong vic tnh ton sgin nng ng sgy ra cc ng

sut trn ng ng c thgy ra x lch, nt v, ph hy hthng ng ng, gy

thit hi vkinh tv c thnh hng n tnh mng con ngi.

Chiu di gin nca ng ng c thtnh theo cng thc sau:

tL. . (mm) =

(5.7.1)Trong : - Chiu di gin n(mm)

L - Chiu di on ng gin n(m)

t - chnh nhit (0C)

- Hsgin n(mm/m.0C).10-3 (phthuc vo loi ng thp

v nhit lm vic ca ng thp; = 14 18.10-3mm/m.0C)

Ngoi ra i vi mng nhit thng thng trong cng nghip va v nh, vi
kt

qutng i chnh xc, nhanh chng tm ra chiu di gin nca ng ng, ta

cn c thdng phng php tra thsau:

[email protected] 5.7.1.thxc nh chiu di gin nca ng
ng
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b li sgin nca ng ng, thng thng ngi thit kli dng a hnh,

dng phng php b gin ntnhin. Trong trng hp vic b gin ntnhin

khng p ng c th phi dng cc ng gin n.

ng gin nloi vng trn:Lp vtr nm ngang, u ra nm di u

vo trnh hin tng ng nc trong

ng. Do chim nhiu khng gian nn loi

ny t c sdng cc vtr cht hp

nhng v n c gi thnh tng i thp

nn ngi ta vn sdng khi khng gian

lp ln.

ng gin nloi omega:Loi ny nn lp t vtr nm ngang trn mt

mt phng, nu iu kin bt buc phi

lp theo phng ng th nn c im

xngng trc khi vo ng gin n

trnh hin tng thy kch. Cng nh

ng gin nloi vng trn, ng gin n

loi omega cng tn nhiu khng gian

lp.

ng gin nloi chU:c ci tin tng gin nomega, ng gin n

loi chU c chto tcc on ng thng v cc ct.

ng gin nloi chU

[email protected]
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Sau khi tnh ton c gin nca ng ng, tkt qu tnh ton kt hp

vi thng sng knh danh ngha ca ng ng ta c thxc nh c kch

thc W ca ng gin nloi chU theo thsau:

Hnh 5.7.2.thxc nh kch thc W ca ng gin nloi chU

ng gin n loi lng trt:u im ni bt ca loi ny l n chim

khng gian rt t, khi lp t phi ch n chiu ca ng lng. Thngxuyn phi
bo dng ng lng v m kn.

[email protected]
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ng gin n loi lng xp:Loi ny cng c u im ging loi ng gin

n loi lng trt l n chim khng gian

rt t, tuy nhin n khng c m kn. ng

gin nloi lng xp chu c cc chuyn

v ngang v chuyn v gc nhng khng

nhiu.

Sau khi tnh ton v la chn cc b gin n theo khng gian lp t h
thng

ng ng phn phi hi, chng ta cn tnh ton, btr hp l cc vtr ca gi

ng loi cnh v loi di ng, khong cch v vtr lp t ca chng.

Sau y l mt vi loi gi thng c sdng cho cc hthng phn phi hi

trong cng nghip

Gi , gi treo loi l xo: Loi gi ny c sdng rt rng ri trong

vic treo, cc ng ng phn phi hi v n c tc dng chng li s

rung ng, gin nca ng ng khi hthng khi ng v khi chvn

hnh thay i.

[email protected]
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Gi cnh:Loi gi ny c tnh ton, lp t ti cc v tr nht

nh trn ng ng. N c tc dng khng chv tr ca ng ng phn

phi hi ti im lp t gi , sgin nca ng ng sc b theo

cc phng php, thit bnh c trnh by trn.

[email protected]

a) Gi ng b) Gi ng c bt cht trn dm
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Gi di ng:Ngoi cc gi treo, gi cnh, ngi ta sdng gi

trt. N c tc dng nng h thng ng ng phn phi hi mt

cch chc chn nhng vn c khnng dch chuyn linh hot khi ng ng

gin n, rung ng trong qu trnh hthng khi ng cng nhkhi thay i

chvn hnh.

Khong cch gia cc gi ng phthuc vo ng knh ng, vt liu ng v v

tr lp t ng theo phng ngang hoc phng ng. Theo kinh nghim, vi
ng

thp thng thng ta c thtra trong bng sau:

Bng 5.7.1.Bng tra khong cch gia cc gi ng

ng knh ng(mm)

Khong cch theo phng ngang(m)

Khong cch theo phng ng(m)

15 1.8 3.020 2.4 3.025 2.4 3.032 2.4 3.740 2.4 3.750 2.4 4.6

65 3.0 4.680 3.0 4.6

100 3.0 5.5125 3.7 5.5150 4.5 5.5200 6.0 8.5250 6.5 9.0300 7.0
10.0

[email protected]
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