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AN A

MON HOC: THOC HANH QUA TRINH VA THIET B0

Ma mon hoc : 038TP220

So fidn vo hoc trinh: 3

Trinh Ao thuoc khoi kien thoc: Khoakiea thi ¢ cd séingamh.

Phan bo thdi gian: 100% thi € hagh

Nieu kien tien quyet: Thi & hagh sau cat moa ho& lyithuye&iHoa faici ong,

Hoa lyj cac quaitrinh thuly c6 vaevai lieis rog truyea nhiei, truyea khoé

Mo ta van tat noi dung mon hoc: Trang bocho sinh vieé veacat cd soicac

quaitrinh hag thu, chi ng cag hap phuytrich ly vagay vai lieis, tinh toain caé

bagg vai chag nafg li 6g, cd sbicatc quaitrinh thuly Ii & co hot vai lieil rog
truyea nhiet, truyea khog tinh toan fi 6& cat thoag so&d baih trong cac qual
trinh Fol

Nhiem vu cua sinh vien: Tham di ho€& vaghab luaih fay Fui Thi vakieén tra

gil & ho® kydheo qui che&4/1999/QNFBGD&NT

Tai lieu hoc tap : Giao trinh thi @ tap quaitrinh vaghieébo

Tai lieu tham khao :

[1]. So&ay quaitrinh vaghiefibo codg ngheihoa hot. Tap 2 - Nhagxuaé bai
Khoa hot vakyadhuai. Haaoi 1992

[2]. Nguyei Bin - Tinh toan quaitrinh, thiedbotrong coég ngheéhoa chaévag
thi € phaén. Tap 1, 2 - NXB Khoa hot vakydhuat. 1999

[3]. Phaiih VVaé Bo&, Nguyein Ninh Tho¥ Quaitrinh vaghiebocoag ngheihoa
hot - Truyed nhiei - NXB KNarho& quoé gia Tp HoiChi Minh.

[4]. RbiTroiig Naig Nguyen Troiig Khuoag, Trai Quang Thab, VodThoNgos
To 61, Tram Xoa - C6 sbiquaitrinh vaghiefbocoég ngheéhoa hot. Tapl -
NXB Narhot vadrung ho€ chuyeé nghiep. HadNoi 1974

[5]. Hoamg Ninh Tin - Nhiei coag nghiep - NXB Narhow quoé gia Tp HoaChi
Minh, 2001.

[6].Vodvaé Bang, Vu®BaiMinh - Truyed kho&a- NXB khoa hot vadkytthuai.
1998.

[7]. Hoamg Minh Nam, Vu@aiMinh - C6 hot vai lieis rop- NXB khoa hot vag
kyt&huai. 1998

10. Tieu chuan ifianh gia sinh vien :

— Naén 1i 6& cd baih noi dung moa hot

— Caoltinh chuilfibing vadghai foénghieén tuc trong hot tap
— Kieén tra gii & moa ho€ fe&i 0€ di Ehi

11. Thang fAiem: 10/10
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12. Muc tieu mon hoc: Trang bo cho sinh viea nhi 6ig kiea thi £ c6 bah veacd
s6llyithuyetichuyea ngagh hoa hot
13. Noi dung chi tiet mon hoc:

Bapl: Math li u chaé

Bap2: Chi ng caé

Bap3: Truyea nhiei oag loaig 0Ag

Bap4: Thap fein

Bap5: Thopgian li u

Bap6: Sag foali u

Bap7: A-B Bom - Quai’

Bap8: A-B Khuay - Lo khung bai

Bap9: Ve®0 foavaaac chi tieéthiefbochi ng caé
Bap10: Ve&0 fpoavaaac chi tiefthiefbothap fein
Bapll: Thao lap bom qua¥

Bap12: Thao lap thiefbotruyea nhiei
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BAI 1: MACH LOU CHAT

I. MUC NiCH

Khab sat si ichay cui ni 6t 6inhiei fodphomg thi nghiein trong moi heithoag
chaly vdi hai i 6mag oag colfi 6ag kinh khat nhau d= 28 vaal=16 , vaaolli u I§ g
kednamg chad, ventury , nhi dg boiphai noéicuag nhi dg van kieén soat

- Thi nghiein a: Xac finh hedsodli u I 6iig keamawmg vaeventuri (traé fnh 1§ u
i 6wg kednamg chaa vagreturi)

- Xat finh thi @ sodana sat A

- Xac finh chiea dawti 6ng fi 6ng cua van Le
Il. LY THUYET

1. L6u 166ng ke mang chan va Ventury :

Nguyeéa taé cu@a hai duiig cuihay laalo fpégiaim ap suatcu@ Ii u chaékhi chay
qua duiig cumoi tred fexat rnh Ii u li 6Wig domg chay.

Vain tod trung binh 6ivotri (2) fi 6€ tinh ti doag ketinaég li 61ig lag

2 2 1
L
3 P 2 4V
]
2 1
o&g Venturi mazg chaé

St iduiig phi 6ng trinh Bernouli cho hai maécagf 6i1-1, 2-2.

oV P
21 =7 +-2
29

2
Zl+%+ +M+Hf(l)

Z, ,Z, : Nbicao maécaéi 0t so voi ma&chuaé , neé lag maéchuad truag mag

o&g thi Z, ,Z,=0.

- Hs : toé thafina@g li 61ig do€ oAg, ned boliqua toé thafinadg li 6iig do® oAg nay
thi Hf =0.

- oy, : Hedso&ied chenh foing |6 6iig , neé che&vichay roathi o= a, = 1.

- Troig li 6iig riedg cu@a lo u chady = pg ( voi p lagkhoa li 6g ruedg cu@a I u
chag.

- Vi, Vo Vai toé domg chaly tarmaécaétaircac tiediein 1-1, 2-2.
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2 _\,2 _
> 2 BB 88 apg
29 Y Y

- g: Giatoatromg tri 6@g.
Ap: Heéso&huly dad ap suaé
Lo u I§ 6iig kednamg chaé vaaveturi fi 0 thieilap qua coag thi c:

nD? nd? d?
Q=VvA =V,A :vszva:vlzvz—

_ V,@-p*) _aP

(2 —=Ap=>V, =
29 Y

1-B* 4
_nd® | 29
4 \1-p*

Trong thi & teécoitod thaénadg li 6iig khi chaéloing i ti gl-1, 2-2 . Neéhies
chenh ngi 6pta i a vag heésodieds chenh C, 1§ u Ii 6g thi € cué oag lag

Q=CK./Ap
2. Ton that nang 166ng cua dong chay trong ong dan :
Khi i u chaé chay trong oAg sedcoisi 1that thoat naég 1o 6iig do ma sat voi

thamh oég . Xet tri 6mg hop 0ég trom fedl naen ngang : phi 6ng trinh Becnoulli tar
hai maécaéb ot 1-1, 2-2 gidi haii foail oAg cho ta :

2 2
Zl+ﬂ+(x2vl =ZZ+E+OLZV2 +H,
Y 29 Y 29
Voi:Z,=2,=0
V1=V

o= ap =1 (chay rod)
codg thi ¢ Darcy cho toé thatinaég li 6ig :
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Lv?
2gD
L : chied dapoag (m).
D : i d@g Kinh oég (M)
A : Hedsodna sat vo&hi inguyea
Heésoana sat phuthuot vag chedoalong chay
Nea chedpilaghaly tang (Re <2320 ) thi.

,_ 64
Re
Neé che&vilagchay roa(Re > 2320 ) thi A = f(Re, /D) ,\ colthedra ti @patho
Moody hay ti @anoi soaoag thi ¢ thi € nghiein ( hedsodma sat phuithuot vag Re vag
fbinham ti 6ng Foée/D).
Nbinhain ti ng Foécui oAg lads sodyii & Foinhaim thash ¢ tred fi 6@g kinh oag
D.

H, =%

Hs : toé thainadg lo 6ig do ma sat trong oag (m) .
Coithe&inh heisodna sat theo coég thi ¢ :

Lv?

2gD

H; =Ap, =X

4Q

D2

81Q?

V=
gn’D°®

= Ap, = A

= gr 2DSApo
81Q2

g: gia tod troiig tri 6mg g = 98,1 dm/s®.

D : fi 6mg kinh oég (dm).

LI : chiew dapfpaii oAg khab sat (dm).

Q : liu o dmg no 6c chay trong oég (l/s). Q fi 6T xar Fnh ti @fpatho Q theo

cheah leth ap suaé APm/pg (caé a).

Apy : toa thaticot ap dlhai Fadél odg khab sat (dm ni Oc ).
3. Ton that cuc bo :

Ngoapsi imaémat naég li 6iig do ma sat noi treé cow coisi Tmaémat nadg
li 6wg do troili € cuc boi,1do si ithay roatietdien chay ,hi 6ing chay , bocain boi
van, khuec no#, hay choidfbi méi, foi thu, cac co
Rbavoi van hay khut nod, tod thaéifi 0T bied diein badg phi 6ng trinh:
LV

H, =A==
2gD
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L. : chietr daiti 6ng fi 6ng cud van hay khuc noéfi 6 finh ngh@ laghiedl dap
cué mot o&g thaing coicumg si Tmaémat naég li 6iig voi van hay khut noétrong
nhi g Fed Kiei gioAg nhau.

Xat finh chied dapti 6ng i 6ng Le:

2 2
Ap, = Ap; ZKLC_VZM-E 8? 5
2gD grn D
5
Le= grD AZIOV
8\.Q
ap, =25
P9

g: gia tod troiig tri 6@g g = 98,1 dm/s®.
D : fi 6;g Kinh oég (dm).
| : chiett dapfpaii oag khai sat (dm).
Q : li u lo 6Wg ni 6 chaly trong oég (I/s). Q fi 6 xac fnh ti #oahoQ theo
cheah leth ap suaé APm/pg (caé a).
A £ 0 xac finh t) @pathoA - Re trong thi nghieim b1, i hg moi giaitroRe ta col
giautroti 6ng o ng A ( si idumg Foathotrong khab sat i d@g oag D28).
Voi cac dn vorarli 6iig fi 6€ fnh nghd nhi trea.

I1l. THIET B0 THI NGHIEM

1. S6 fo : (Xem hinh ve)
2.Dungcu :
Thi kedsinh viea chuaa bo)
Sodieis : kich thi 6c oag dah bagg fbag

Ki hiei N 6@g kinh ngoai N 6@g kinh trong
D28 28mm 26mm
D18 18mm 14mm

Nbinhaim : e =1.2 lodmm
Magg chaé : loavag : 2,60 cm i 6@g kinh lod: 1,60 cm
Ventury : loavag : 2,60 cm fi 6mg kinh lod : 1,60 cm

IV. PHOONG PHAP THI NGHIEM

Tri 6c khi baéfaél cac phaa laen thi nghiein , sinh vieé cad tuaé theo moi soé
chg dai sau :
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Tri 6¢ khi mdihay taémay bom phai foing van soé& vagt redrainh bovkhi lo¥
vag heithoég .
Maoicadl nguoa
1. Trac fionh 16u 166ng ke mang chan va ventury .
Méivan nguoa ni 6t vaaod cho ni 6t vag binh chi & Feé vath toafa .
Moivan sodl , 2 vagoing van 4 ,5
Maoicoag taé fiei cho bom chay vadi di andivan 3 toafa foag thosmoivan
cuia ap keddi 6i ( thi dmg cac van nag fedmod) Ventury vagnamg chad . Taébom ,
foing van 3. So sahh m{ ¢ cha&loing trong cat nhanh ap keé&oibaag nhau khoag .
Neé khoag baag nhau thi tied hagh chenh cho mi £ chaéloing trong cat nhanh baag
nhau baag cach : mdéicoag taé fiei cho bdm chay, méivan 3 , foag thdpmoicac
van phia treé ap keafe&hoag voi khi quyed sau roitied hamh taébdm vadkhoa cat
van phia treé ap kedaXx Sau foitied hagh thi nghiein.
Ta choii thedich ni 6¢ W (tri 6¢ nhi trong baing) . o ihg vOi moi foamdivan 4 (
I u 16 6Wg sedhatc nhau) ta fo fio giam ap cua mang chan, venturi vagiong thoi
fio thdi gian maanay bom, bom hefthedich ni ot ol
Sedieé hash o voi cat fbémoivan : hoan toan, ¥ van, % van, % van.
Van so& mbéihoan toan (4 +1/4 vowrg )
Méihoan toan : sednmbivan toafa
Mo(% van : khoa van 1 +1/16 vomrg
Moi%2 van : khoa van theén 1 +1/16 vorg
Moéi% van : khoa van theén 1 +1/16 vourg
Khi he&ni 6c trong binh chi & : taébdm, khoa van 4,méivan O vagvan nguoa
nj oc .
Tied hagh lam thi nghiein 3 laa, coithedag sodieis trung binh vadodi nhi ég
thoég so&hi nghieim sai.
2. Thiet lap gian fio A theo Re cho fiddng ong co fibéng kinh 28 mm va 16 mm

Cho oag 28 mm mbivan 1,2 khoa van 4,5 .

Mi ¢ cha&loihg trong cat nhanh ap kegphai baag nhau (nea khoég baég nhau
tied hagh chznh cho mi ¢ chaéloing bagg nhau tied hamh gioag caa a).

Tiea hamh lam thi nghiein cho chiea dapl = 0,9 m. i ng voi cac fbdmoivan 3 ta
D fio giam ap tren ong D28 va mang chan.

Van 3 sedhi nghieim cho cac fpdmaoi: hoan toan, % van, % van, % van.

Van so@ mbihoan toan (4 +1/4 vomrg )

Moihoan toan : sedmoivan toara

Mo&i% van : khoa van 1 +1/16 vorg

Méi% van : khoa van theén 1 +1/16 vourg

Mdi¥s van : khoa van theén 1 +1/16 vorg

Tied hagh lam thi nghiein 3 laa, coithedag sodieis trung binh vadodi nhi éig
thoag so&hi nghiein sai.
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Cho oag 16 mm khoa van 1,2 méivan 3 .

Tiea hamh lam thi nghiein cho chiea dapsl = 0,9 m. i ng voi cac fodmdivan 5 ta
D fio giam ap tren ong D14 va mang chan.

Van 5 sedhi nghieim cho cac fpbdmaoi: hoan toan, % van, % van, % van.

Van so& mbihoan toan (3 vorg )

Maoihoan toan : sedmoivan toafa

Mobi% van : khoa van % vomdg

Mbi% van : khoa van theén ¥ vorg

Mbéi% van : khoa van theén ¥ vorg

3. Ninh chieu dai t6dng fi6éng cua van :

Mi ¢ chatiloing trong cat nhainh ap kedphai baag nhau (neé khoag baag nhau
tied hagh chznh cho mi ¢ chaéloing bagg nhau tied hamh gioag caa a).

Méivan 1,3 khoa van 4,5 . i ing v6i cac fbdmbivan 2 ta fo fio giam ap cua van
2 va mang chan

Van 2 sedhi nghiein cho cat foémaéi: hoan toan, % van, % van, % van.

Van so& mbéihoan toan (4 +1/4 vowrg )

Méihoan toan : sednmdivan toafa

Mo&i% van : khoa van 1 +1/16 vorg

Moi% van : khoa van theén 1 +1/16 vorg

Moéi% van : khoa van theén 1 +1/16 vorg

Tied hamh lam thi nghiein 3 lai, coithedayt sodieil trung binh vadoai nhi tg
thoag so&hi nghiein sai.

V. KET QUA THI NGHIEM, TINH TOAN VA NO TH0

1. Ket quafio
ghi kequalfo vadinh cat sodieil theo baing

a. Trac fionh 16u 166ng ke mang chan, 16u 166ng ke Venturi

Nomd | W T Q APmM/pg | APV/pg Re Cm Cv
(lir) (s) (lit/s) | (cmH,0) | (cmH,0)

HT
Y
Ya
Ya

10
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b.1. Thiet lap gian fio A theo Re cho i6dng ong co fibdng kinh 28 mm

No mé | APm/pg AP/pg D28 | Q \Y A Re
(cmH,0) | (cmH,0) (lit/s) (cm/s)
HT
Y
Ys
Ya

b.2 .Thiet lap gian fio A theo Re cho fi6dng ong co fitdng Kinh 16 mm

No mé | APm/pg AP/pg D16 | Q \Y A Re
(cmH,0) (cmH,0) (lit/s) (cm/s)

HT
Y
Ya
Y4

c. Tinh chieu dai t66ng fi66ng

No | APm/pg |AP/pgvan | Q V V2| A | Re | Le | Re:il,
moé | (cmH,0) | (cmH,0) | (lit/s) | (cm/s) | 29

HT

Y

%)

Ya

2. No tho

Ve cac o tho

- Liulo 6ig Q theo cheah leth ap suaé APm/pg vaa\Pv/pg (mamg chaa vamag
venturi) (caé a)

- Heisodi u Ii 6iig ke&Cm vadCv theo Re (caé a)

- Thi asodna sat A theo Re (caé b1, b2)
Li u 1o 6g Q theo foémbivan (caé c)

. Ban luan:
So sanh cat foithot) ketquaithi nghiein voi keiqualtrong sach (lyithuyeg
Nhai xet veami ¢ tin cay cud keiquaithi nghiein vasguyea nhaa cua sai soa
Lied heimodinh thi nghieim so véi trong cat coag nghiep

1 w 1

11




Giao trinh théc hanh Qua trinh va thiet bo

Khoa Hoa

Ned cach si iduiig van fednaii chedoa thaé(khi lo u chafiqua van) vamhi @g i ing

duiig van trong thi @ tea

VI. TAI LIEU THAM KHAO

~

boémoa cd 1§ u cha Tri d@g NHKT

diaing viea

o

a. Giab trinh ¢ i u cha&( tap the

~

(NHBK) naén xb: 1997
b. Vudvaé Tab vadNguyeir Cainh Cai “thuy li € tap 1 NXB Narhot vadlrung

hot chuyea nghiep, Had\oi, 1968

~

APKECHDU

HE THONGMACHLOUQHAT

T
L
BOM

|
-

012345 VAN

12
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BAI 2: CHONG CAT

1. MUC NICH :

Khab sat aihh hi 6ing cu domg hoan Ii u vaainh hi 6ihg cué votri maé nhap lied
fea hieil suaficui thap chi ng cafivagoitinh khieicua sain phaén .

I1. LY THUYET :

Modinh maén lyithye&lagmoéinh toan fbn giah nhatdi @ trea cac cd solsau :

a/ Caé Bagg gii & hai pha loing - h6i cho hoi hop hai caa ti (

b / Niear kiein foing I € hot lo u chaélyiti 6ing tred maén lyiti 6ing cho hai pha
loing - hoi lag

- Pha loing phai hoa troin hoan toan tred maén

- Pha hoi khoég loécuoa cac gio¥ loing ti emaén di i leén maén treéd vagpag
thépcolnoig Foifpag nhahtamowvotri treé tiediei.

- Tred moi maén luoé Far'si 'Caa baag gii & hai pha.

1. Hieu suat :

Nedchuyed sodmaén lyithuyethagh soamaén thi € ta cai phai bief hieis suaf
maén. col3 lodli hieu suafican dumg lag(1) hiel suaitodg quat , lied quan fea toan
thap. (2) hies suakmaén Murphree, lied quan fed moi maén vag3) hieis suadcue
boi lied quan fed votri cuthedreén maén.

Hiel suatitodg quat E, fdn giai khi si iduiig nhi ng keim chinh xat nhag fioTc
finh nghé ladyisodyii & maén lyiti 6ing vasodnaén thi & cho toan thap.
Sodmaén lyiti 6ing sodat thang - 1
Eo = =
Sodanaén thi @ sodnaén th €
Vi 1ty 0mig tri ng cho noa Fun luoé luoa ti 6ng i dng voi moi maén lyithuyeé
Hieis suamaén Murphree finh ngh laa
yn - yn+1

Ev =
y*n = Yn+1
Trong fol:
Yn = nodg ioithi @ ucu@a pha hoi roemadén thi in.
Yn+1 = No&g Foithi € cui pha hoi vag maén thi in.
y'n = Noig fpipha héi caé badg voi pha loing roBoag chaly chuyein maén
tho in.
Hieil suaimaé Murphree do rollagyisodgii & si ibied fpoénoag foipha hoi
qua mot maén vdi s bied foénoag foici € Marcolthed ¥ 7 6€ khi pha hdi ropmaén
ca@ baag voi pha loing romaén thi in . noi chung pha loihg rozmaé colinoag fd

13
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khoag baag voi noiag foitrung binh cu@é pha loihg tred maén nea dai fea khai niein
hiedi suacu® bod hieds suaécu® bodri 6 finh nghd nhi sau :
Yn' - Y
Ev = _
Yen = ¥Y'n+1
y,' : Noig foirdizkhoi votri cuthefred maén n .
Y'n+1 - Noing Foédpha hoi vag maén n tai'cumg votri .
Y'en - NOfg fDépha hoi caé baag voi pha loing tarcumg votri
2. Moi lien he gi6a hieu suat mam Murpree va hieu suat tong quat :

Hieil suaftoAg quat cuda thap khoag baag voi hieis saéitrung binh cu@a ti Ag
maén. Moé liead heinay tug thuot vag fpddoé ti 6ng foé cud Mng2 cad baag vag
i 6@g lam viet. Khi mG/L > 1 hieis suaétog quat colgiaitrolon hon vaghi mG/L
< 1 hieis suatitodg quat coigiaitronhoihdn .Nhi vay voi quaitrinh trong fpicaihai
vumg nhi treé ( chi ng caf) thi hiei suafitodg quat E, colithedgain baag hieil suaé
maén Ey,.

Tuy nhieé khi phaa tich hoa¥ foing cu moi thap thay moi phaa cuié thap thi €
te&rong foifp i 0T si hieé thied noaig fodqua mot hoaé moi vapmaén sedatc fnh
i 0T giautrofuing cul Ey, hon laggialsi (Ey = Ey .

I11. THIET B0 VA HOA CHAT :

- Hedthodg chi ng caf5 maén xuyea lod(xem hinh ved.

- Mot heiithoag fo nhiei foi. Kb nhiei Foicat maén , noi Fun , nhiet Fpinhap
lied , nhiei fodhoam Ij u .

- Mot phudked

- Nbing hodfp thépgian (sinh viea chuad bo).

- Moi 0Ag khaé vath 250 ml .

- Mot binh n{ 6t caé

- Mot binh ri 6ii Etylic.
IV. PHOONG PHAP THI NGHIEM :

1 Tien hanh thi nghiem :

- Nbabinh ni 6¢c caé vag binh nhap lieéi , pha ri 0W vag sao cho noig ri O
khoaing 15-20 o4, pha hoi ho® gaa fay binh nhap lieis .

- Khi hoin hop trong noi fiun di 6i vagh tradg ( 1/ 3 ) noi fiun sedaénguy hieén,
se@thay fiei tréinod Fun, luoa luoa phai chulyimi ¢ chatloihg trong binh nhap liei
(1/3 noa Fun).

- Nbing cail dao todg cud heithodg , mdicoag taé fiei cui nguod chinh, moi
coAg taé gia nhiet noi Fun, chémoi fun soétied hamh nhap lied.

14
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- Noafadi oAg nhap liedl vag maén muoé khab sat, mdivan NL, méivan vag
maén cad nhap lieis,mdicoag taé bdm nhap lieis, Aed chznh i u 1o 6Wg nhap liei
(badg nut fied chenh trea Ii u 1i 61ig kef O (FD4FDE thich hoj (theo giab vied hi 6ing
dai). Nhiet foinhap liei colthe&ied chenh bagg nut nhiet suaéicung cap cho domg
nhap lieil.

- Moibdm ni 6c cung cap domg lam nguoi. (Si iduiig chung voi bazoag loag
0&g). Trong quaitrinh chi ng catikhoég i 6T taébdm nay.

- Trong quaitrinh thiefbochi ng cafifang hoa'fping. Cac van SP,BNL seding.

- Sain phaén fenh thu i 6@ seccho hoan i u qua fenh thap chi ng cafibaag cach ,
mdivan HL1,HL?2, mbicoag taé bom hoam li u, I u li 6iig hoan 1i u Fi 6€ Fed chinh
qua li u 1§ 6g keéoan Ii u 60FDiFDE thich how ( theo GVHD ). Nhiei fodhoam 1 u
coithe&iedl chenh baag nut nhiet suaicung cag cho domg hoam li u .

- Khi saih phaén trong binh thu saih phaén fadfay , tied hamh o noig fbisain
phaén finh baag cath moivan cho vag oag fong vagd noig Foar 0 ,sau khi o
xong noig i, phai méivan hi ng saih phaén vag binh i iig cod fedied hagh
maé ke&iep . (ri 6u trong oag fong cufig cho vag binh fi g cod, khodg mbivan
BNL fedong roinhap liew khoag bothay fé)

- Khi thay Foévotri maén nhap lieis , thab Fay oAg nhap lieis gaé vag maén moi
( maén cad thi nghiein ) , khoag caa thiet fied chenh 1§ u 1o 0Wig . Nhi ng cam taé
bom nhap lietr vagyia nhiet nhap liei .

2 Ngong may :

+ Taégia nhiet hoasm i u , tatbdm hoam Ii u.

+ Taégia nhiet nhap liew, taébdm nhap liei .

+ Taégia nhiel noi fun .

+ Thab sain phaén fenh vag binh nhap lieis col qua van.

+ Taébom domg lam laiih , khi khoég com sain phaén .

+ Ngaécoag taéfiein vag heithodg .

+ Ngaécadl dao todg cuda heithoag chi ng caf.

+ Colthealumg loar'saih phaén fay neé ri 61 com nhiedl.
V. NOI DUNG THI NGHIEM

1. Ainh hi 6ing cui dorg hoam i u gii Gomg nhap lied 6iféDE nha&fnh
khoag foéivag maén sod (hoaé baikyamaén khat) thi nghiein 3 trosoa
khat nhau cu@a domg hoawm li u 603 Foifo® khat nhau ( theo GVHD )

2. Ainh hi 6ing cul votri maén nhap lied : Thay fp&2 votri moi cua maén
nhap lieil vag maén so&@ vagnaén sodb (hoaé hai maén khat voi thi
nhgiein 1) . gio d u li 6Wg nhap lieis khoag Foa.

3. Kb nhiei foidodg nhap liew vamhiet Foidomg hoaw i u bagg Foig hoa
fied t

15



Khoa Hoa

Giao trinh théc hanh Qua trinh va thiet bo

4. Nb noing Foinhap liedl vagrong moi thi nghiein mdivan SP fedagt mail
saih phaén vag oag fong vadd noig fbibagg phukea

V1. KET QUA THI NGHIEM VA TiNH TOAN :

1. Ket qua fio va tinh toan ghi theo mau sau:

Thi nghiem Vo tri L.I66ng dong No chz phu Nhiet fio fio
mam mi/ph ke
F Lo D Vb Ve 12 to
1 120 30
2 180 60
3 240 90
4 120
TN o trf mam R X Xo Xw te
1
2
3
4
TN A A . a NI
Phoong trinh fiddng nhap lieu Phoong trinh idong cat
1
2
3
4
TN Vatri R somamLT H.suat mam Hieu suat mam so
mam t.quat
1 2 131415
1
2
3
4

2. No thi va ket qua tinh toan
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a. Tim sodnaén lyithuyetibagag phi 6ng phap foiha Dugg moi foithocho moi
tri 0mg ho® thi nghiein.
b. Tinh hiei suafitodg quat vagiei suamaén cho moi tri 6mg how thi nghiein.
c. To modmaén thi € vedrea Foithosuy ra Foitinh khieicua sain phaén fenh .
3. Ban luan:
a. Bam luah vedaih hi 6ing cu@ domg hoam I§ u Fed foitinh khiecua sain
phaén vadieil suaimaén vadieil suaéitodg quat cui cot chi ng caé
b. Bam luaih veaaihh hi 6ing cu@ votri maén nhap lieis treé foitinh khietivag
hieis suamadn.
c. Nhi g o ing duiig chi ng caétrong coag nghiep, thiebochi ng caétrong
thi @ tedvagmodinh thinghiein.
VII. TAI LIEU THAM KHAO:
1. Quaitrinh thietbotap 3 - Truyed kho&(chi 6ng 5 vaghi 6ng 7) Vod/aé Bang &
Vu@BaiMinh , NHBK.TP.HCM 1997.
2.Soday qualtrinh vaghieibotap 1 vadap 2, Fhbk haaoi ,1980.
2
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BAI 3. TRUYEN NHIET ONG LONG ONG

I. MUC NiCH THIi NGHIEM

Laen quen voi thiedbotruyea nhiei daig oag loag oég, cac duiig cuiro nhiei
foévadi u 1o 6mg 1o u cha&

Xat finh heésoé&ruyea nhiet trong quaitrinh truyea nhiei gii & hai doag laiih
noing fi 6€ ngaé cach boi vach ngaé kim loardicac che&vichay khat nhau.

Thieélap phi 6ng trinh caéd baag nhiei Ii Oiig .

1. LY THUYET

Truyed nhiei trong thiefbodaitig oAg loig 0ag lagsi truyed nhiei phi ¢ tajp
gii & hai li u chat fi 68 ngaé cach boi vach ngaé kim loak Phi6ng thi ¢ truyea
nhiet 6ifa§ ladruyea nhiet foéli u ti evach ngaé fed Ii u chaé(vaagi 6 lai) vaalai
nhiet qua thamh oAg kim loak.

Nhiet Ii 61ig do domg noing toa ra:
Qn = G1Cy(tys - tra)
Nhiei Ii 6iig do domg laiih nhain vag
QL = GoCx(trz - tv2)
To aloita thamh lap phi dng trinh caé baag nhiet li diig
Qn=0QL
= G1Cy(tvs - tre) = G2Ca(tro - tv2) 1)
Trong ol
Gy, G, - Li u li 6mg domg noing vaalomg laiih, kg/s
C4, C, - Nhiei dung rieég cua lo u chag J/kg.rpd
ty1, tr1 - Nhiei fbédvag vaga cud doag noing, °c
t,2, tro - Nhiet Fbivag vaga cué domg laiih, °C
Qualtrinh truyea nhiet i 6€ bieé diein bdi phi 6ng trinh:
Q=K At L (2)

Trong ol
L - Chiett dapoag, m

K,” - Heiso&ruyei nhiet daitheo th & nghiein, W/m?.foi

18
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Atyoq - hiedr sodnhiet fitrung binh git & hai domg I§ u chag °c
At -B

log
[AY
In—! (3)
LAY

A

Neé hai domg li u chaéichuyeé
foing ngi 0€ chied thi At vag Aty
Aty A 0T tinh nhi hinh 1. (e

Trong ol AtN/ trs
At =ty - tre

t
Aty =1ro- Ty v

Hinh 1

A}
Nea L <2 thi hieis soanhiet roitrung binh cué hai domg Ii u chaécolthea
A
N

fi 0€ tinh theo coég thi t:
B BN

log
Heésodruyea nhiet daptinh theo lyithuyeélK;:

K, = (4)

Trong foi
Ong, Dy - N 6=g kinh ngoavadi 6mg kinh trong cui oig truyed nhiei, m

A - hedso&ai nhiei cué kim loarlam oag, W/m.fpd

dy - NI 6g kinh 16jp baé baim trea thamh oag, m.

r, - heisoaroinhiet cu caé bad, m? foiwW

oy, o, - hedso&ap nhiet gii & vach ngaé vagat domg Ii u chaéfi 6€ tinh
t @huad sodNu.

p, 0,25
Nu:A.Rem.Prn(P—r E Eq
rt

Cat heiso@d, m, n, E,, Er lagat heidsodhi € nghiein phuthuot vag cat yea toa
Che&échay cu@ domg Ii u chat
St i 6ng quan git & domg chay vadeamaétruyea nhiet.
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Nbé fieén bedmattruyed nhiei bao goin fbinhain, hinh daiig

I1l. THIET B0 THI NGHIEM

Heithoag thiefbothi nghiein coi3 loa¥ 0ag voi kied ke&aé beamaétruyen nhiet nhi
sau:

e Kied 0Ag A: Loat04g coicanh tain nhiet.

e Kie# oag B: Loat 0oag long oAdg madi u chaéichay ngang maéngoaicua
0&g trong.

e Kie# oag C: Loar oag lomg oAg rdn giai, 1o u chafichay do€ beamat cuia
0OAg trong

Kich thi 6c cac loafoég truyea nhiei cho trong baing 1

Bang 1: Kich thodc cac loai ong truyen nhiet trong bai thi nghiem

Kie& 0&g 6mg kinh oag 0mg kin_h 0Ag Chied daig mm
trong, mm ngoag mm
A 10,7/12,7 26/28 1000
B 14/16 26/28 1000
C 14/16 26/28 1000

IV. TRINH TO THI NGHIEM:

Méivan 1 cho ni 6t vag thuag D khoaing 2/3.

Bat coag taé fiein trolF, fun n 6c cho tdi luc soé

Nbévoi bapthi nghiein nag ta codtnh Ii u I g domg laiih vagcho thay fod
domg noing redet si krao foaénhiet gii & hai dogg i u chaé
1. Noi véi ong B:

— Nieu chznh dong lanh:

Moihoag toam van 2 vags’ fedfain bab raag ni ot colthehoas Ii u lair thuag
chi @.

Nbing 3 van noing 9y, 10y, 11 vagn6i3 van laiih 9,, 10,, 12.

Moibom laith B vagmdivan 8 fedlong laiih vag oag B.

Kbihg hoar toaz van 12 vadiedl chznh van 6’ fiedi 61ig ni 6t qua i u li o1ig kea
lad /phul.

Moilarvan 12 foig thooing hai van 9., 10, fedkhoéag cho domg laiih chay
qua li u 1o dwig kedLi u yiraag domg laiith chay qua oag B lut nay la® |/phui.

— Nieu chznh dong nong:

Mdi3 van noing 9y, 10y, 11.
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Moivan 4 vagoing hai van 3, 5 fealorg noing chaly vag oég B.

Bat bom By sau Fpifbing van 11 lak. Niesr chenh van 4 cho ni ot qua Ii u
lubiig kedaa! I/phui.

Nb¥khoaing 2 phut, sau Foifo nhiet Foifad vag vaga cu@ 2 dodg li u chaéi ing
v0i cac nut treé thiedbo o nhiei fbd

Tiep tug fieal chenh van 4 fedaég li u li 6iig domg noing led 8 vad 2 I/phut, o
nhiet foéfadl vag vaga th dng ti hhi trea.

Taébdm noing By.
2. Noi véi ong C

Nbing ba van noing 9y, 10y, 11 vagndilarba van laih 9, , 10,, 12.

Moivan 7 vagoing van 8 fe&ho domg laiih chay qua oag C.

Kbing van 12 lai'vagfiedl chanh van 6’ fedni ot cha qua I u Ii d1ig keds laB
I/phui.

Nbing 3 van noing 9y, 10y, 11 vagnéi3 van laiih 9, 10,, 12.

Cat bi 6t com larhoas toam th Ong ti Thi Fpavoi oag B.
3. Noi véi ong A

Do 0Ag A chz coldomg noing chay qua nea cac bi 6t thi nghiein SV lam ti 6ng
ti Thi tred.

Cat kefiquia thi nghieim coithedap vag baing 2:

Bang 2: Ket qua thi nghiem

Li u I 6ifig domg | Li u Ii 6ifig dosg Nhle: g”il])gdozfg Nhleta?r?dmag

laiih, 1/ph nong. IPh 1= Fc T Ra°C | vaw.°C | Ra.°C
3 Qui=4
Ong A Qn2 =8
Qng =12
Q. =8 Qni =4
Oda B Qn2 =8
(OAg B) Quaz = 12
QL=8 Qni1=4
(Ofig C) Qn2 =8
Qns = 12

V. TRINH TO TiNH TOAN

ebl - Tinh nhiei Ii 6iig Q theo coag thi c (1)
eb2 - Tinh Alog theo (3)

¢ b3 - Tinh heidsodruyen nhiei dapthi € nghiein theo (2)
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eb4 - Tinh hedsodruyea nhiet daiztheo lyithuyetitheo (4) baag cach tinh hed
so&ap nhiei o, ap, Nh sau:
Xat finh che&bichaly cu@ li u chafibaag chuaé soRe

_ pwd g
H

Re

Trong ol

p, p - khodli 01ig rieg vagbinhot Foing hot cui Ii u chag kg/m® vadPa.S
dy - kich thi 6 hinh ho® chulye&, m
4F

d =
td =

Voi:

F - dien tich maécaé m?
7 - chu vi ma&caéb 6t, m

Noi voi ong B:
Che&bichay marg 5 < Re <10°

Nu = 0 5Re 0:5pr0:38 [ﬂ

0,25
PrJ

Che&bichaly chuyed tiep 10° < Re < 2.10°

Pr

0,25
Prt}

Nu = 0,25Re0’6pr0’38{

Che&ichal roa 2.10° < Re < 2.10°

Pr

0,25
Prt]

Nu = 0,023Re0’8Pr0’37{
Noi véi ong C:

Che&pichay mamg Re <2300
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0.25
Nu = 0,15Re 9:33p; 0, 436r01{;rr }
t

Che&pichaly chuyea tiep 2300 < Re <10.000

0,25
Nu=c.prO43/ Pri ¢
Pr |

Chedichay roa Re > 10.000

0,25
Nu =0,021Re%:8p0: 43{ Pr }
Pri

Trong foi

Pr, Pr,- chuaé sodrandt dinhiet fpitrung binh cuéa domg li u chafivagua vach
ngad, Maeé tri ng cho si khat nhau cu@ hedsoaap nhiet khi fiun noing vadae laiih.
Neé khoag biefinhiet foivach ngaé, fe&Dn giah trong tinh toah ta xem nhiet i
trung binh cuié domg lo u chabaag nhiei foécu@ vach ngaé ngh ladz so&@r/Pr, =

C - heisodphuhuot vag Re. Coithe&hoii C theo baing 3:

g - hedsogphuthuot tyiledl/d khi Re < 10.000, g, cho trong baing 4
Gr - chuaf soéGrashop

tdpﬁ

y 2

Gr=

Voi:
B - heisodiain noithedich
At - hieil nhiei fpégit & thamh oAg vaalowrg Ii u chaé

Bang 3: Cac gia tro cua C theo Re
Rel10°| 21 | 22 (23|24 |25 | 3 | 4 | 5 | 6 | 8] 10
C 19 | 22 13338 44 6 [103]155|195|27 | 33

Bang 4: cac gia tro cua g theo ty so I/d
I/d 1 2 5 10 15 29 30 40 50
g 1,9 1,7 144 | 128 | 1,18 (1,13 | 1,05 | 1,02 1
Sau khi coichua& sodNu ta tim o, o, theo coag thi c:

d
Nu=—1
A

vOi: A - hedso&ain nhiet cul Ii u chat
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e b5 - Lap bahg kefiqui tinh K, vad, theo che&bichay ti @bisuy ra sai
SOéglU a K|* vak,.
e b6 - Di iig fpithoK,", K, theo Re

VI. BAN LUAN
Sau khi tinh toan vaedi ig catc fbathg sinh vieda ti 1Fi a ra nhi g nhah xet,

feinh gialvadag luaih vedketiqualithi nghiein theo cat noi dung sau:

Toa thaéinhiet colfang kedhodag. Tar'sao.

Nguyeé nhaa gag ra sai sodrong luc lam thi nghieim, ainh hi 6ing cul sai soa
feé keiqua tinh toan. Biei phap khaé phut.

Giai thich si khat nhau gii & K" va.

N a ra moi vapi ng duiig mo#hinh thi nghiein trong thi € tea

7. TAlI LIEU THAM KHAO:
1. Hi 6ing Dai Thi Nghiein QualTrinh vagThieBo- Tri 6mg Nai Ho€ Bath

Khoa Thagh Phodo0aChi Minh.

2. Soaray Tap Il QualTrinh VaglhieaBoCoag NgheiHoa Chai- NXB Khoa
Hot vakyor huat.
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BAI 4. THAP NEM

I. MUC NiCH THI NGHIEM:

- Khab sat faé tinh foing Ii € hot 1 u chativadkhainaég hoaw foing cuéa thap fein
bagg cach xatc finh:

- Abih hi 6ihg cuia vai toé khi vadoing led foigiaim ap suaécui dodg khi qua co.

- Sibiead fpéicuda heisodama sat f. trong cot theo chuaé sodReynolds Re. cua
domg khivaguy ra cat heithi ¢ thi € nghiein.

- Sibied foécud thi @ sod lied heigii & roigiaim ap cuid domg khi khi cot khodrag
khi coi i 6t voi vai toa doag loing.

Il. LY THUYET THI NGHIEM:

1. Cau tao:

Thap fein lagmot thap hinh truigoin nhied foaii noévoi nhau bagg maébich
hay ham. Vai fein i 6¢ foaday trong thap theo mot trong hai phi 6ng phap: xep
ngail nhiea hay xeg thi iti T

Vai fein sb (duiig goin nhiedl loatkhat nhau, phodieé nhaflagnot trong so&at
vai loarsau:

e Vopg Raschig: hinh tru¥oing baag si § kim loarhoaé nhi a.
e Vai fein hinh yea ngi @
e Vai fein vorg xoal

Yed# cadl chung cul cac loai vai fein lagphai coidiein tich beamaé rieag 16in
(m?/m?® taing Fein), ngoaira Foirong (hay the&ich ti ilo, m*m? tang fein) 16N Fed
giaim tréili € pha khi. Vai lieis che&a® phai coikhoali 61g riedg nhoivaden hoa
hot
2. SO chuyen fiong cua I6u chat qua thap fiem:

Khi chafiloing chuea fping ti @red xuoag vagpha khi chuyeé foing ti i 6i col
theay ra 4 che&vithuly Ii € sau: che&biamamg, che&vitreo, che&dpinhudi 6ng vae
chedikeb theo. Trong ba chedichaly mamg, treo vasmhudi 6ng thi pha khi lagha
lied tug chieén tatcaikhoag gian com lartrong thap com chaéloing chay theo beamag
fein vadagha phaé tan. Oliche&piked theo (hay che&isui bowthi pha loing chieén
toam boithedich t o vashi vay pha loig lagha liea tug com pha khi lagoha phaa
tain.

eén hain D
efn treo
eén fab pha

) O W >
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No giam ap khi cot kho:
Nbigiain ap AP, cui domg khi qua thap fein phuithuot vag vah toé kho#
li 6iig G cu@ khi khi cot khogkhoag coidorg loing chay ngi 6@ chiedr). Khi domg khi
chuyeé fping trong cat khoaing troég gii & cat vai rein tadg dam van toé thi fba
giaim ap cufig taég theo, si 1gia taég nag theo lu§ thi a ti @l,8 fed 2 cuk vah toé
domg khi:
AP,~G" (V6in=18=2) (1)

Neé& chia hai veghi dng trinh (1) cho chiea cao coi fein Z vadag logarit hai

veda i 0T:
lgA P/Z = nlgG - IgZ

Nbgt lagohi 6ng trinh i 6@g thaing colheisodgot n

No giam ap khi cot 66t:

Khi coudomg loing chay ngi 6 chiea, cac khoaing trodg bothu nhoilar' vaalong
khi di chuyea khoikhaé hon vi mot phaa thedich ti ido boli 6ig chafloing chiefn
ci I Trong giai Foai e (di 0i Fietn A), li 61ig chaéloing bo git dlar trong thap lag
khoag fpétheo toé roikhi maé daa lo g chafiloing nay tadg theo suaéli g pha
loing. Trong vumg gii & A vadB, i 6iig chatloing bogii dlartrong thap tadg nhanh
theo tod fbikhi, cat chodroég trong thap nholidai vagigiaim ap cu@a pha khi tadg
nhanh. Vugg nayg got lagrumg gia troiig, fieén B gor ladieén gia troiig. TaiB, neé
tiep tug tadg tod fapha khi (i ng voi mot suatli 6Wg pha lohg khoag fo# thi sedcol
hiein t 6ig pha khi sui bo¥ qua 16jp chaéloing tarbeama€16p vai Fein vada® ra si T
fab pha ti goha khi (lied tut) - pha loihg (phaa tan) thawmh pha khi (phaa tan) -
pha loing (lied tut) . Luc foihied ti 6iig pha khi lodcuoa chaéloing taAg maiih vag
thap ditraiig thai ngap Iuk; Foigiaim ap cui pha khi taég rafinhanh. Nieén baé fad
vugg ngap lut'thi dmg i 6€ xac Finh baag si ithay Foéheisodgot cu@a i 6mg bied
diei. Trong thi & te&hap thi 6mg i 6T van hash trong vumg gia troiig, gan fieén
ngap lui

log(AP/Z)
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Hinh 1: Adh hi 6ing cui G vad_ foé
vOi fpégiaim ap AP, cu@ pha khi
trong thap feim ngail nhiea.

I11. THOA SO MA SAT Fcx THEO RE: KHI COT KHO:

Shilton vagColburn fi a ra moi hedthi ¢ lied heégii & fbdgiain ap cud domg khi
qua coi cheén kho&/0i vain tod khodli 6iig cua domg khi qua cot:

_ G Z N
AP = 2y be D, ToYws "2 (2)
Trong ol
Z: chiedl cao phaa cheén, m.
G: vah toé khoili 6ig domg khi qua cot, Kg/m?.s.
D,: kich thi 6¢ faé tri ng cui vai cheén, m.
vp: hedsodiea chznh dumg cho vai cheén roing (nhi vomrg si § Raschig...) thay
vi cac vai cheén reé.

Yw: hedsodied chznh aih hi 6ing cu@ thamh coi leé foixop cu@a taig cheén.

Sherwood toég hojp keiquaicuia mot sodnghied ci b vagi a ra trosodsau cho
vogg s 112, 7mm:
Yp=10,35
Yw =10

Tuy nhied Zhavoronkov feangho moi heéthi ¢ khat khaifuing hon vi fadii a
i 0T troso&DixoA cu@d taig cheén vag hedthi c:
Gz
APy = 2y oc D, (3)

Trong ol

D, : i 6@g kinh ti 6ng i dng cu@a vai cheén, m
D, = 4¢/a

¢: foéroing hay foéxop (khoag thi inguyea).
a: dieh tich bematriedg cui vat cheén, m%/m?.
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Thi & sodna sat f ladham sodheo chuaé so&Re voi Re i 6T inh nghd:
_ G De _ 4G
Re:= " "W = ap (4)
Trong ol
u - foénhdt cua domg khi, Kg/m.s.
Zhavoronkov fadat finh i 6@ khi domg khi chuyeé ti @he&bichaly taig sang
chay roéf ing voi trosodRe. = 50. Trong vuag chay roda50 < Re < 7000 voi cot
cheén ngaii nhieéa thi

Fo 3,8
ck Re0’2
Trong vumg chaly domg Re < 50 thi hedsodna sat coithedinh theo coég thi ¢:
f 140
ck " Re

Tuy nhiea cat heithi ¢ toag quat tred khoég i 0€ chinh xat laén vi khoag kea
i 0T toaw bodainh hi ding cu@a hinh daiig vai cheén.

IV. NO GIAM AP AP-¢ KHI COT OOT:

Si Wieé heigio & Fbagiaim ap kho&\P,, vag 6t AP colthedviefinhi sau:

Apcﬁ =0 APck (6)
Do foicoithe&i Kiea:
fcd =0 fck (7)

Vi o tug thuot vag vai tod kholi 61ig cui domg loihg L (Kg/m?s).
Leva feanghoainh hi 6ing cu@a L leé o nhi sau:

o =10 (8)
hay logo = QL 9

Vi Q tug thuot loai; kich tho ¢, cach thi ¢ fe€vai cheén vagni ¢ fpécuid L.
Thiduvoi vai cheén vomg Raschig 12,7mm, cheén ngail nhied, fodxop € = 0,586, L
t 0,39 Fed 11,7 Kg/m?.s vadrong vugg di 0i Fieén gia troiig: Q = 0,84.

V. NIEM LUT CUA COT CHEM:

Khi cot cheén lu¥, goi'trdsods ti dng § ing voi Fieén nay lags*, cat domg chaly
khoag com red fed, ap suatdao foing maiih; hiein ti 0iig nayg baé |67 cho si Thoaw’
foing cuia coi. Zhavoronkov keéluain raag rfieén luwxay khi coimot si ilied heinhaé
finh gii & hai nhoim so&au (riedg cho moi coi):

fck.aﬁ_m

— =t 0,2
= o5 o (V) (10
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T = G pL (11)

Trong fol
f.: £ 0€ tinh ti dnedthi ¢ liea lag voi Re..
v: vain toa dapcui khingay tri 6c khi vag cot cheén.
uy: foénhdt ti 6ng foécu@ chaéloing so voi n 6t
W = Wiong! U nioe = 1 Ne@ chatloing laai Oc.

Do foisi Hlied heigii & n, vaanr, treé giaih fpalog - log sedkac finh mot bieé fa
lu¥cu@ coi, phaé finh gidi hai hoa¥ foing cu@ coi 6idi 6i i 0y nay.

logm,
Hinh 2: Bie& fodu¥cu@ coi chedn

<
AN

|OgTE]_

VI. PHOONG PHAP THI NGHIEM:

Tri ¢ khi thi nghiein, méihoag toam hai van Vi, vaavan V,, , cat van cog laf
Fed foing.

Moibom loing B, fbing thozmaivan V5 feacho ni oc vag 2/3 oag ch: mi € chaé
loing bagg cach fied cheanh van V4 .

Bat bom khi Bk , moit) di avan V, vagoing ti ¢i avan V. redaég li 0ig khi
vag thap nhaén tho#é heti li iig ni 6¢ com Foiig trong cac khe cui vai fein. Sau
khoaing thdzgian 5 phut, mdivan Vy; vagoing van Vi, chuad bolam thi nghiein
khi coi khoa
Nb Fpégiaim ap khi coi khoa

Mbidai van V. fedadg li 6iig khi qua coi. Nb& 6 giaitro AP, tre@ ap ke&hi 6
U theo cm coi ni 6t § hg voi 6 trosodG oified kiei od Finh sau foiNbing la¥ van
Vo lar
Nb Foigiain ap cué doag khi khi cot i ot:

29



Khoa Hoa Giao trinh théc hanh Qua trinh va thiet bo

Bat bom loing B, , fied chenh van V5 fedgii di u li 6ig loihg khoag roéqua
Ii u li 6ig keavag coi. Mdivan thao V4 vagV s nea caa sao cho vai duy tri mi @
ni 6c trong oég chz mi € chaéloing la®/3.

Taég daa o u 1o 6Wg khi G vag@p® AP theo cm coi ni 6c tarap keahi dJ ti 6ng
ti mhi laen thinghiein coi khoalLag lar’s giaitrokhat nhau cu@ L.

Taébom By tri 6t roi taébdom By sau fedranh ni 6c tram vag fi 0mg oag dai
khi.

VII. PHUC TRINH:
1. Ket qua:

Ghi larcatc kefquailf vadinh toan trinh bag theo cat baing sau:

G, kg/s.m? APo/Z , N/m’/m | f Rew
G, kg/s.m? AP./Z ,N/m’/m | f, Reg
2. No thi:

1. log(AP./Z) theo logG vadog(AP;/Z) theo logG

2. logfy theo logRe

3. logo theo L (tavvaptrosoauda G di 0i Fieén gia troiig)
3. Ban luan:

Aihh hi 6ing cua G leé fpégiaim ap khi cot khodsaghi cot § 6t

Mug fich vagcach sb (duiig giaih foaf theo Re

St ilied hedgit & cac fpati 6ig khab sat coitheo nhi di iFpain khoag, neé khoég
giai thich lyudo.

Neé vapi ing duiig cua moéinh trong thi @ tea

VIIIl. TAI LIEU THAM KHAO

1. VodVaa Bang - VudBaiMinh - Truyed KhoaTap 3 - Tri 6ag Nar How
KyoThuai Thagh PhodHoaChi Minh.

2. Tawlieis thinghiein qt & tb tri 6@g farhoe kyo

3. Tram xoa, Nguyein Troiig Khuoé, HoidlLediea - Soday quaitrinh vaghief
bocoag ngheéhoa chai- nxb khoa hot vaky&huai
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DONOHETHONG THAPNEMI

1-Bimldg
2Themdia
3CGidianiéc

4 Liuk Gigkeddy

5 Gadiaram

6- Akedti aJ
7-Oiydeniedeldy
8- Li ub &wg kedhil

9 Qetholkhi
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I. MUC NICH THI NGHIEM :

a) Khab sat thoggian I§ u cua heithoag binh khuag maé noatiep theo modinh dag
hop.

b) Xat finh ham phaa bo&hdigian i u thi € voi pho&hdigian o u lyithuyeé

c) Tim hied cat cain cua modinh da§ hop vaghoag so&hoag ke&ua modinh thi
nghieim.

I1.LY THUYET THI NGHIEM :
1. Thoi gian 16u:

=Nonh nghta_: Théigian Ii u cuk mot phai ti itrong heilaghdgian phai ti (ol
i u lar'trong binh phain § ing hay trong thieébophai i ng baékyaaf khab sat.

Nho ig phaa ti § 16 u chafikhat nhau sed@i nhi 6ig quadig fi 6@g khat nhau trong
thiedbovagnaénhi g khoaing thogian khat nhau. Di @ treé cac hae phaé bo&hdp
gian li u xat finh, ta colthe&ainh gialti 6ng quan veadomg chuyea Foing trong thieé
bg cac nhi 6€ Fieén khi theikednhi vumg chaly tugchay taé phaa lop... ti @bimada
khaé phu@ nhi 0 rfieén cuia thietiba

Di @ treé pho&hdéigian li u maga coithedvain hamh toéi u vagqua roithietilap
cat thoag soaphi 6ng phap riea khied cudig nhi toéi u hoa trong thietiba

Thopgian thu goii 6 =%=£:§ ladz soagii & thopgian 16 u cud moi phaa ti

T

baéikya/di thdgian li u trung binh cuf toam hei = — =t

v
v
Vi : V laghe&ich cuia heibinh phain § ing

v ladi u 1o 6iig cuia domg b u chaéivag thiedbopha § ing.
2. Cac phodng phap fianh dau:

Neéfp thdpgian li u, magrong thégian foimoi phai t i xat Fnh 1o u la¥
trong moi heédomg chay, ngi 0pta phai phaa biet noivoi cac phaa ti (khat baag
cach fanh daa. Cac phaa t ( faihh daé phai colfeé rfieén lagkhoag i 6€ aihh
hi 6ihng vadkhat biei voi cac phaa ti ita® nea ti dng quan trong hed

Cac loat chafich: tho fainh daé foévoi moatri 6mg loing colthedagDung ddch
mam, cat chaf phoing xaj) cac chaé foig vo phoing xaTod finh, cac ha¥ raé phat
sang...

Cat loar' chatchz thothich hép vdi tinh chaécu@a cat phaa ti itrong hedphai col
p, M, D thich hdj. Khi colcat chafichz thothich ho ta coithe&ednolvae heitheo hai
kied :

e Tin hieii ngail nhiea.
e Tin hied xac fnh : tin hied tuan hoam vadin hieis khoag tuaa hoaa.
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Ne&khab ci u thiefibg ngi 6ita thi 6mg dumg loartin hieil xat Finh khoag tuai
hoam, loat'tin hiei nag colthe&i 6T ta® ra nhoa
o Naih daé bagg va chaih (tin hieil xung).
o RNbihh daé baag cath cho nhap lieil vag lied tug moi Ii 6¥ig xat finh (tin hieis
bat).
o Nainh daé bagg cath cho nhap lieis chieén choitoam boitrong hed

Trong thi nghiein nag ta si iduiig loa¥fianh dau bang va cham (xung).

Loar fainh daa nag thi 6mg thich ho® cho cat chaéchz tholaaat chaémag.
Ta coithedieé dieh ham phaé bodnat fbixac suaéthdigian li u :
)= =)
C'™  C5(t)

3. Binh phan 6ng ly t6ong:

a) Binh khuag lyiti 6ing: Binh khuay lyiti 6ing coitinh chaélagquaitrinh khuag troi

ladhoam toam do folhoin how phah o ng Foaig nhaétrong taécaicac phaa cu@a thieébo

vaayioag voi domg ra. Niet nag colyinghd lagohad todheédich trong cat phi dng

trinh lieé quan coithe&i 6T lag laghedich V cu@ toam thiefbophain i ing.

b) Binh o&g lyiti 6ing: Binh oég lyiti ding coitinh chaicua domg chay thay fpétheo

phi 6ng dot tru€ (t @aa vag fea fadl ra) ch: do qualtrinh phai i ng. Cat fieén tred

cugg moi tiediei vuoég got voi phi 6ng doe true fed colcumg moi tinh chaé

d) Moéinh da§ hop: Khi noacat binh khuag troi lyiti 6ihg larvoi nhau ta coimoa
hinh da§ hop. Toég quat, voi moéhinh da§ hop n binh maé noétiep, ta colham
phaa bo&hdigian li u lyithuyeé(haen fap i ing) nhi sau :

n

C = qongen
" (n=-1!
Vetham fap § ng C, theo cat giaitron khac nhau, ta coufbathonhi hinh duéi.
Ta thag raag khi :
e n =1 pho&ua ham fap i ng lagoho&ui binh khuag lyit ding.
e N — oo pho&uid ham Fap o hg lagho&uk binh oag lyiti ding.

4. Xac fionh nong o bang cach fio mat fio quang:

Tyiso&C/C, hoam toam colthedhay baag tyisodD/D, nea ta ch: cam o mak i
quang thay cho viet o noag i
Co sbilagnh luat Lambert - Beer :
D=¢gb.c=kC=2-1g(T%)
¢ . hedsodap thu mol (I/mol.cm)
b : chiedi day cuvert chi & maii (cm)
C : noang foémaii (mol/Il)
k : hedsodyiled
T : foétruyen suot(%).
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Pho fiap 6ng cua mo hinh day hop ly tdéng 6ng voi cac gia tri n khac nhau.

111. MO HINH THI NGHIEM

. Thung chua

. Bom

. Van

. Binh cao vi

. Luu lugng ké

. Hé théng binh khuay
. Truc va cach khuay

. Ong chay tran

. Ong théng nhau
0.Nudc vao.

X N
- O 0O NG A~ WN =

IV. TIEN HANH THI NGHIEM:
a) Nguyea taé:

= Thietilap heithoég binh khua ditraiig thai hoa¥ foing 0& Finh.
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b)

Xat finh théiggian Ii u theo phi 6ng phap Fanh daé bagg va chaiin (xung). Chaé
chz tholaahaémag i 6€ cho vag heithodg tai'thdofieén t = 0 (i ing voi noing Foi
Co), maill i 0 lagt ra tarcat thopfieén xac finh vagi 6€ fd noig f4(C).

Maug i 6T cho vag binh thi (1 vagnail fi 68 lag ra ti doinh cuoécumg.

Noag fodmam C fi 6€ thay bagg mai foidquang D. Mai foiquang fi 6€ o baag
may o foitruyed suofanh sang (T) coubi 6t song A = 490 nm. TylsoaC/C,
hoam toam coithedhay baag tyisodD/D,.

Lad li 6¥tied hamh thi nghieim voi hedthoég 1, 2, 3 binh khuag maé noétiep.
Phi 6ng phap
BOm nj 6t ti dood chi & led boa cao vocho feé khi colni 6t trong oAg chaly tram.

Méivan cho ni 6t chay vag heithoAg binh khuag, chanh i u 1i 6wWg domg chay
vag vaga voi li u li 6iig 0.3 LPM.

Heémoi binh: cho nj 6c vag fay binh ( mi @ ni 6 trong binh gii dcoafinh tar
vagh h = 105mm, d=120mm), cho canh khuag hoa¥ fbing. Khi heithoag hoa¥
foing o& fnh (I5 u li 6iig ni 0t vag, ra khodg foé vagbaag nhau) thi ta dumg
pipet hut 5ml mi € foicho nhanh vag phia treé cui binh khuag, cho cainh khuag
hoa¥ foing trong khoaing vaphut, sau roilag mail fe&ac finh D,.

Lap larthi nghiein, khi cho mi & fbivag binh khuag thi ta tinh thozfieén t = 0,
sau fouci icach moi khoaihg théagian xat finh( 30s ), ta lag mail vagkac finh
D;. Viet lag maii keéthut khi nj 6c trong binh hemag (fd) vadoitruyen suoa
T gam bagg 100%.

Nbavoi cat hei2, 3 binh, cath lam cufig ti 6ng ti Thedmoi binh, 1o u yilaaho mi €
folvag binh fadl tied vadag maii ra 6ibinh cuoécumg, Ii u li 6Wg Foavoi cat hed
phai gioAg nhau, the&ich moi binh trong heivagii & cat hedphai bagg nhau.
Nbévoi may so mag: dumg ni 6t tradg (khoég coimam) feéchuaé may vaaui
finh foavoi mail tradg Foitruyed suotiladl = 100%. Cuvett chi @ maii phai luoé
sath vadkhodan, bea trong oag khoég fi 6& coubo¥khi, sau moi lai chi @ mai
phai traing larbaag ni 6r sagh. Kb khoaing 10 maii thi dumg maii tradg Fe&huad
may lar'nhaen tranh sai soa

V. TINH TOAN

a)

Coég thi ¢ tinh toan:
Tinh théigian Ii u trung binh
a) Thi € nghiein:

D e,

= voi K lagodaa lag mail finh kyg@pévoi moi hed

K

S

i=1
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b) Lyithuye&

T= voi V : toag thedich heithoag khab sat (1)

v
v : li u I 6wg domg chay (I/s).
= Tinh thépgian li u rut goi:
a) Thi & nghieim_:

b) Lyithuyeé:
0, = L voi t; lamhi @g giaitrobaékyg
T
» Hydrocacbon+am fap § ng:
a) Thi € nghieim_:

C,=—=—— viii=1 K
0 DOn
b) Lyithuye#:
C — nn _n—l —no;
"o (n=nr

» Mat fpéquang: D =2 - 1g (T%)
» Mai fbiquang ban faal cué moi hed

D o < . o wae
D, =—2 Voi: nlagodinh khuag maé noatiep
n

D, laagmai fbéquang ban faa o fi 6€ 6ihedmoi binh khuag.
b) Baing sodieil:

Ve®D/Dyty - 918 Vad/Dyg 1 - 3L+ treéd cumg moi foathofavéi moi hed

STT | t(s) | T(%) | D | D/IDgrn | 9n | DIDoir | 9.7

BAI 7. SAY NOI LOU

I. MUC NiCH THI NGHIEM :
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Khab sat quaitrinh sag foali u vai liew lagyiag lo® trong thiefbosag baag
khoag khi fi 6& nung nong nhaen :
e Xac finh fi 6mg cong sag W = f (T).
e Xart finh fi 6@g cong toé foésayg ?j_v'l\'/ =f(W).
e Giaitrorpiaén toi haii W, tod foisagt raing toé N, heiso&ay K.
IL. LY THUYET THI NGHIEM :
1) Khai niem, phan loai & fiac fliem cua qua trinh say :

Say lagyuaitrinh tach aén ra khoi vat lieis baag phi 6ng phap nhiet, keiquai
cu@é quaitrinh sag lagham li 6itig chadkhodrong vat lieil taég lea.

Nguyea taé cui quaitrinh sagt lagcung cap nadg li 6iig nhiet biea roétraiig
thai pha cui@ loing trong vai lieis thagh hoi.

Say lagmot quaitrinh phi ¢ tap, fied hinh veaquaitrinh khoég thuain nghdch
vagkhoég oa finh. Trong foiham aén cuk vat liew bied roétheo calkhodg gian
vaghbpgian madai thaé quaitrinh ti tieé daa toi tramg thai caé baag. Quaitrinh
sayl xay ra roig thop4 qualtrinh: Truyea nhiet cho vat liei, chuyea pha ti doing
sang hoi, tach aén vag moatri 6@g xung quanh, dai aén trong loag vat lied.

Aén trong vat lied tod tavdicac traiig thai : lied keé hoa hot, liea keé hoa lyi
vadied kef cd lyl Sag ch: tach i 6 toam boiaén lied ke@ vat lyj moik phaa aén
liea ke hoa lylvagkhoag tach i 6€ aén liea ke hoa hot. Phan aén trong vai
liewr tach i 0€ khi sagt go¥lagén ti o, phaa khoag tach i 6 gorlasén liea keé

=kg am/kg vatlieu kh
(o]

X

6= thdigian h

2) Cac giai fioan say :

Phaé tich fi 6mg cong sag vaghi 6@g cong toa fbisay cho ta thag quaitrinh
sag noi chung dieh ra theo 3 giai Fpaii : giai fbail Fonoing, giai fail faing toa
vagyiai foaii giain tod. Tuy nhiea fpavoi fa sodvat liew aén thi quaitrinh saf foa
Ii u diei ra theo 2 giai fpaii chuiyea : giai fpaii feing toé vagiai foai giain toa.
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» Gial fioan fot nong vat lieu : Nea ban faa nhiei foécud vai liew thap hon
nhiei fodbay hdi foail nhiei cua khoég khi thi trong giai fpaii fo&noing, nhiei
roicu@a vat lieil tagg led. Trong giai foai nag ham aén cuk vat lied thay roéraé
chain vaahdigian diei tied nhanh, keéthut giai fbaii nag, nhiet foicud vai
lie PR FedA nhiet foébadl § 6t cu@ khoég khi. Nea vati liedl colfpadayg nholvag
qualtrinh sag ladoéli u thi thopgian nag khoag Faing kea

> Giai fioan say fiang toc : Sau giai fbaii fpAnoing, ham aén cuia vat liei giain
tuyea tinh theo théip gian (fpaii thahg tred fi 6mg cong sag hay fpaii naen
ngang treéd i 6mg cong tod Fpisag). Neé gof si Tgiaim ham aén cuia vat lieil

A f s AW o dw _
trong mot fdn vothépgian lagoa foéisag e thi trong giai fpail nay a4
const nea i 6€ gol'laggiai Fpaii say Fang tod, giai foail sag fang toé keb dap
cho Fea thdifietn madam aén cuia vai lieil fargialtroW, nag fag thi keéthut,
W, fi66c¢ goi la fio am t6i han cua vat lieu.

a) Trong giai foaii nay, foavoi taécalcac vai lied ngi 6pta nhaih thag nhiei
roivat lietl khoag roéhay laggradien nhiet r”né£= 0, luc fouch dmg Fodsay vai
lied J,, bagg ci 6mg fodbay hdi cu@a ni oc th deamaéni ot ti Wo vadi 6T tinh theo
phi 6ng trinh Dalton :

760

Jm:am.(pb—ph).?:po.Rv.N.ﬁ (kg/ m2.h) (3)

Trong fou:

e o : Heisodrao Fpdaén (kg/m%h.mmHg).

e Dy : Ap suafihdi aén tred beamat vat liei vadbagg ap suathoi ni 6t bad hoa 6l
nhiet fodbadl § 6t (mmHgQ).

e P, : Ap suatiriedg phaa cu@ hdi ni 6c trong khoag khi (mmHg).

e B : Ap suaéitrong phomg sag (mmHg).

e po : Khoali o1ig riedg chaéikhodrong vat lieir (kg/m®).

e R, : Tyisoii &he&ich vadeimatvat lieis (m*/m?).

e N : Toa foisag faing toé (%/h).

b) Heisodrao fo&aén o, Fi 0€ xat finh theo chuaé sodrao foachaéiNusselt Nup,

o =M ()
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Nu, = ARe".Pro® Gu®®

Lv o 4
Re=—% ChuadrsodReynolds

A%
pro=" = “"i‘cw Chuaaso#Prandtl
am

Gu= —t"‘t_ ' Chuagso®ukhoman
k
Trong fol:
e Am, A : Hedsodlai aén cul tac nhaa sag vagvat liew (kg.mol/m.s.J).
e C, : Aén dung cu@a vati lieu sag (mol/J).
e L : Chied daivat liei theo phi 6ng di chuyea cui tac nhaé sag (m).
e v : Rbinhot foing hot cui aén (m?/s).
e 1 : Nbinhdt Foing li € hot cuia aén (kg.s/m?).
e tt; : Nhiei Fbibail khodsag ot cu tat nhad (°C).
e a,: Heisoalah the&ruyen vai aén (m%s), phukhuot vag ham aén vamhiet i
cué vai liedl vadi 0T xac finh baag thi € nghieim A,y = aim. pPo.Cu.

Nbéavoi quaitrinh sagt Fpali u thi heésodrao fpéaén o, colthe&i 0€ xat Finh
theo phi dng trinh thi € nghiein : o, =0,04075.vy® (kg/ m?.h.mmHg) trong ioi
Vi lagrain tod tac nhaa say.

c) Toa fbésag fang toa fi 6¢ tinh theo (3) :
100.J, 100.J,.F 100.J,
Ry-Po V.p, G,

N =

~100.J, (O—g") )

Trong fol:
e F:Bedmatbay hdi cua vat lieil (m?).
e V : The&ich cu vai lieis (m°).
e po: Khodli o1ig riedg chaékho&rong vat lieir (kg/m®).
o Gg: Khodli 6iig vai lieis khoduyet roa(kg).
o f= Gi :Bedmaérieag khodli 0iig cu vat liewr (m®/kg).
0
d) Heésodrao fpénhiet o, trong giai foaii fang tod fi 6 xat finh t gohd 6ng
trinh cu@a Dalton vadNewton :

_%e g _ dnr 2 1o
J, = r.(tk t,)=a, = (KI/m?.h.°C) (6)

Neé sag fpali u 6inhiet foékhoég cao vawvai liei phaing thi ta colcoég thi ©

tho € nghiein :
_e,e(vk'Pk)Q6 ( w j @
Qg =30 (Z.R)OA m2°cC

e R :Phaa ni & chieti day cu@ vai lieis (m).
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Vi : Vai tod tac nhaa sag (m/s).
P« : Khoili 0Tig riefig cuf tat nha sagt (kg/m°®).
e) Thoéipgian say trong giai foaii faing to4 :

Wl - quu
N (h) (8

Ty

Trong foi:

W, : Nbiaén ban el cuia vai lieil (%).

Wy, : Nbiaén toi haii qui i 6t (%).

N : Tod fpésay trong giai foaii fang toa (%/h).

> Giai fioan say giam toc : Khi fpiaén cu vat lieis favgiaitrotdi haii W, thi toé

roisayl baéfaa giain dan vadi 6@g cong sagt chuyea ti @i 0mg thaig sang

i 0;g cong tiein can dai fed Foiaén cad badg cu@ vat lieil trong fied kiei cuia
qualtrinh sag. Khi fio am cua vat lieu fiat fien gia tro can bang W, thi ham
afn cuf vat liew khoag giaim ni & vadod fpisagt bagg 0. Quaitrinh sag keéithuc.
Tod fpisagl trong giai Foail nay thay foatheo cac qui luat khat nhau tug thuot
tinh chativaglaiig vat lied. Trong giai foaili nag J,, # const, oy, o4 biea thiea vag
phukhuot vag ham aén vamhiei foibedmatvai lieil. Ne&leidaag cho viet tinh
toan, ngi 6ipta thay cat daiig fi 6ag cong phi € tap cua toa foisag bagag i 6ag
thaing vagohai faim bab sao cho viet thay theday colsai sodelinhag khi nayg gial
trofbéaén t0i hai sedcch chuyed vearieén toi haii qui i 0t Ky vOi Fbdaén toi hai
qui § 0E Wy . Wi lagiao fiedn gii & fi 6mg fang toé N vadi 6mg thang giain
toé.
a) Toa fpésay trong giai foai giaim toa :

—d—W:K(W—WC) 9
dt

Daé (-) chz toé fpésag giaim dad.

K gorladedso&ay, phuthuot vag chedisag (toa foisag Faing tod N) vadinh
chatcua vai liei (1/h). K ladhedsodot cui fi 6@g thaing giain tod vagi 0T tinh :

N

=W, —w, 10)

kg~ VVe
b) Théipgian say trong giai foaii giaim toé :
W, -W W, -W W, -W
T, = .In( = j :l.ln(—qu j (h (@11)
N W,-W. ) K (W,-W
Trong folW, ladpiaén sau cumg cud vat liei sagt (W, < W,).

Im. MO HINH THI NGHIEM:
1. Thiet bo:

HeithoAg thieibosag i 6 trang bocalorife foibaag e trol Nhiei fbékhoag

khi o0& finh nhodoiriedl chznh ti Woing. Li 0iig aén tach ra th evai liew i 6€ ghi nhan
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bagg heithoag caa raéphia trea. thay roali 6mig khoag khi baag hai ci & thoag gioi
vaanoi ¢ & hoas o u.

2. Dung cu va vat lieu:
- Nbing hoafe&D thopgian.
- 3 taé giag lo€&, moi taén i 6T ghep ti @} tdgiag lo€. Moi taén colkich thi 6c
200 x300 x 0.001 (mm).

IV. TIEN HANH THI NGHIEM:

- Kem caa giagt lo€ fe&at Finh G, sau Follam aén Fedl.

- Kiefn tra thieibosagt: foaudt vag chodfd nhiet Fodbadi i Ot.

- Bai coag taé toag, bai coag taé quai’(chd@moi phut cho phomg sagt kho}, aé nui
capfaénhiet fpisaf, bai coag taé fien troifedia nhiet.

- Khi nhiet fodphorg sag e nhiei fioimong muoa, moici & phomg say, MEnheT
nhagg cac to@iag log led gialfddghi nhai gialtrocaa.

- Ghi nhain cac giaitra chz soacaf, nhiei fbdbaai khod nhiei Fodbad o 6t trong
phomrg sag sau moi thdpgian 5 phui.

- Tied hagh thinghiein 6icat nhiet fba40°C, 50°C, 60°C, 70°C.
- Nb#vdi moi thi nghiein thi fpéaén ban faél W, phai bagg nhau.
IV. TINH TOAN:

1. Cac thong so ban fau:
= Dieh tich beamagbay hdi F (m?).
= N & chiett dag moi taén giag lot : R (m).
= Khoali 6iig giag lo® kho&uyei foé: Go (Q).
= Beimatrieag kholi 61ig cui vat lieis : f = F/G, (m®/kg).
= Rbiéadn cuia giag log: W, = G‘C;G 100 (%)
0
G; lakhoali 6wig vat lies theo thdigian (g).
» Vai toé khoag khi trong buoag sag v, = 0,85 m/s.

N

. N66ng cong toc fio say:

Vedpihofi 6ag cong sag W = f(t)

Di g i 0mg cong tod fbisagt badg cach lag vi phaé i 6@g cong sagt. Ti dieén |
treé fi 6mg cong sag vedtiep tuyea voi i 6mg cong tar |, giaitrohedsodot cui
tiep tuyeé lagyiaitrotoé roésag. (Tiep tuyed caétrug tung tar K, trug hoamh tar
H, khi foi )

3. Xac fionh flo am t6i han va fio am can bang:
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- Nbiaén toi hawi qui i 6¢ WK:
* Thoc nghiem: xat finh treé fi 6@g cong toé dodsag khi giai foai fang toa
ke&thut.

W,
* Ly thuyet: W, =—2+W,
y y k 1;8 c
- Noéaén caé badg W, : tim i 0% tarfieén N = 0 tred fi 6@g cong toé foisag,
4. Xac fionh ap suat héi bao hoa Py, va ap suat hdi rieng phan Py:
To enhiei fodbaal o Ot t; vadadl kho&y xat finh Py, , P, theo giain foaRankin.
5. Xac fionh c6bng fio bay héi am Jp:
760
Jm :am'(pb — Pn )? (kg/mzh)
e o : Heisodrao Fodaén (kg/m”h.mmHg), o, coithe&i 6 xat Finh theo
phi 6ng trinh thi € nghiein : o, =0,04075v.° , (kg/m*.h.mmHg)
e B : Ap suaitrong phorg sag (mmHg), B fi 0€ lag bagg 760 mm Hg (ap sua&
khi quyea).

6. Xac fionh toc o say:
e Thdc nghiem : N fi 6€ xac fnh treé foail Mang toa cuéa i 6@y cong toa Fod
say.
e Lythuyet: N=100J,.f [%}

7. Xac fionh he so K trong giai fioan giam toc:

K =

i
W—k “W, 1/ h).
8. Xac fionh théi gian say:
e , e e ee e , Wl_quu
Thopgian sag trong giai fpaii feing toa: t, = N (h)

Thopgian sag trong giai fbaii giain to4 :
W, -W W, -W W, . -W
TN (A Y (AR
N W,-W, ) K (W,-W,
Thogian sag todg cong : T =1, + 1T»
e W, : Nbiaén sau cai fawcui vai liei sagt (W, > W,).
Thoc nghiem : Cat giaitroN, Wy i 6 tinh ti ahi € nghiein.
Ly thuyet : Cat giaitroN, W, fi 6€ tinh ti dyithuye&
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Khoa Hoa
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BAI 7.A. QUAT LY TAM

. MUC NIiCH

Khab sat khainaég vaghedéhoai fbing cua quai’ly taén.

Nguyea ci u xag di Wg fi 6@g faé tuyea thi T vagi 6ag Maé tuyed oag dain
cu@a quar’ly taén.

Xat fnh I§ u 1o 6Wig, coag sua§ hieis suatllaen viet cud quak

I1.cOSOLY THUYET.

Quai' ly taén dumg feavan chuyeé khi hoaé khoag khi colap suaf chung
khoag vi 67 quai1500mmHg. Quai'ta® ra hieis sodap suat fedhadg ap li € van tod
vadroili €. Hieir soap suatiradnhoicddvamilimet coi ni 6. Theo nguyeé lyingi 68
ta phaé chia qua¥lam 2 loak qua¥ly taén vaajuawhi ding trug.

1. Nguyen tac, cau tao quat ly tam.

Quai’'ly taén lam viet theo nguyea taé: khi roto quay, ap sua@tartaén quar
nho| khoég khi hoaé khi fi vag taén qua¥'vaai 0 cap theén nafg lo 61ig nhéavag
i @ ly taén.

Quai’'caéa ta®w goin cat chi tiel Roto, thaa qual, trut qual, giaiquai:

2. Ap suat cua quat.

Ap suatitoam phai cul quai'ta® ra fe&hadg trolli € trong oag hut vagdagt (ap

sua@foing hot), ap suaathuly thh cuia coi khi (ap suaatdh hot).

H=H, +Hyg (1)
2
hay P=R+P, ( )
Trong ol
H,: ap suaatdh hot. (m cot khi)

H ,:ap suaéiping hot. (m coi khi)
To 6ng ti hhi phaim bom ly taén ta coi

He=Hin+Heg (3)
2
Vv
Hy=——
1729 (4)
P
H= 5
P9 (5)
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Trong foi
H ap suaéchaa khoag khi hut. (m)
H, 4: &p suatikhi FBg. (m)
V : vain toa khi khi ra khoi quat.  (m/s)
0. kho&li 0iig rieag cui khoag khi. (kg/m”)

Gia troap suaatoan phaa:

V2

H=Hp+Hg+-—
th+ t.d+2_g (6)

e Nea quathut tri @ tiep ti &hi quyed, khoag lag oag hut thi Hep =0
e Neé quar’khoag gaé oag ra§ hoaé oag Ffag ngaé so voi oag hut thi
Hi4 =0
e Nea qua¥khoag gaé oag hut lai oag Ffag (qua¥khoag ap) thi
Hih=Hq =0
3. L6u 166ng, cong suat, hieu suat cua quat ly tam.
O (Faf ta xem s} bied foéikho@li 61y riedg cul khoag khi ladkhoag Faing keé

“m~ A

N PwQH (kW)

1000n (7)
Trong foi  Q: li u li 6iig khi 7 0 hut vag.(m®/s)
Q=VvA (8)
A: tietdien i 0@g 0Ag ra. (m?)
d2
ATy (9)

d : fi 0mg kinh oAg daa.
n: hiel suatcua quall
4. N66ng fiac tuyen lam viec théc cua quat.

N 6@g Faé tuyed lam viet thi € cud quai fi 0 si iduliig tred keiquia cui qua
trinh thi iquai; mue fich thi iquailade&at finh 3 thoag soali u li 61ig Q (m*/s), ap
suafitoam phai vagoag suafi ng voi vorg quay khoag foé
5. Nac tuyen cua ong dan (con goi la fiac tuyen cua he thong ong khi rap vao
guat).

Ti gohi 6ng trinh Bernoully viecho hai maécaébatkyq1-1) vaq2-2):

] V2 P v
Zo4—+ 4 1 7 4 2 2 B
g 29T g Tag TEM (10)
Ti @oita chuyeé veidaiig sau:
H =C+kQ? (11)
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Trong i _Po-p B
C_ip.g +(z,—7) (12)

| 16
k= [zé ”'djnzd‘*zg (13)
P, Py ap suafadl vag vadad ra cud oag dai.
2,2, chiedl cao el vag vadail ra cud oég dain.
v;,V,: vah toa chatloing tarhai fadl 08g (xem v = vy = V;).

Y h,_,: toé thaéma sat trong i 0&g 0&g.
shy =[za +>»']V2
2 d)2.g (14)
¢ : todg hedsodrdili € cus boitrong oag.
A : hedsodna sat.
[,d : chieti dapvadi 6@g kinh oag.
Nhi vajy, i 6mg cong bieé dien moéquan heiHy - Q theo coag thi ¢ trea
i 0T gov'ladré tuyeé cua oag dai.
6.

Niem lam viec cua quat.
Giao fieén cu@ hai fi 6mg cong ( C+k.Q?) vagH - Q) tai mot fieén A thi

fieén foifi 0€ gorladiedn lam viet cuk quall

H-Q Ho- Q

>

Hinh 1: Nac tuyen fivdng ong va cua quat ly tam

I1l. THIET B0 THI NGHIEM.

S6 foahinghiein nhi hinh vedrinh bay phaa sau.
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IV. PHOONG PHAP THI NGHIEM.

1) Moicad dao, cho nguoa fiein vag (khi foifea nguoa chay sang).

2) Nhaa nut bat qua¥; sau bl fedqual hoa fboing o Fnh moi tho@ gian
(khoaing 1 feé 2 phut) roi tied hagh thi nghiein. Chulyitri 6¢ khi bat qua¥phai bai
fein van fieal chenh [6 u 16 6Wg luoa Mol

3) Niewr chanh van fedhay foali u Ii 6iig voi cat giaitrokhat nhau vagos
keéqué .

Trong suo&quaitrinh lam thi nghieim phai chuiyikhi fem qualtai chiea saing thi phai
taéquarngay. Vedsinh taéfiei sau khi lagn xong thi nghiein.

V. PHUC TRINH.

1. Ket qua fio.

Ghi larke&qué o vaguy tinh theo mai sau:
Baig 1: Ke&qualfb

Thinghiein | Ap suaflam viet
P, P

g b~ WODN PR

Baing 2: Tinh toan i u 1o 0Wig vadi 0@g faé tuyed cua quair

Thinghiein P4 Hg Vaintoa | Liu li 6wg
(m/s) (m®fs)

g B~ WD -
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Baig 3: N 6ihg Faé tuyea cui oag dai

Thinghiein | Liulidwg | Toé thafap suak
(m®/s) 0Ag dai

o~ WOWODN B

2. No tho va ket qua suy tinh.
Vedpahoraé tuyea cu qua¥rvoi cac fi 6@g quan heéd
e N omg quan heiap suaftoas phan vadiu Ii d%g (H - Q) - fidmg faé
tuyea lam viet cu@a quai:
o K 6mg quan heitod thaiap suaffi 6ag oag vadi u li 6ig (Ho - Q) - i 6mg
feé tuyeé oag dai.
e Xat finh fieén lam viet vagoag suafithi € cud qual.
3. Ban luan.
¢ Nhah xet si Tnoaquan heigii & ap suatitoam pham cud quarvoi li u li oiig.
o N 6mg faé tuyed cui quai’colyinghd gi trong quaitrinh lam viet cué
quat.
e RNbig giaisi khat biet gii & fi 6@g Faé tuyea thi & vadi 6mg faé tuyea lyi
thuyeticua quak
4. So lieu tinh toan.
e N 0mg kinh oég dai: 49x2,4mm
e Haagso& =12
o Heiso&k =1,726.10°

VI. TAI LIEU THAM KHAO.

(1) Tradh Hugg Dufig-Nguyei Vaé Lug-Hoamgg Minh Nam-Vu@aiMinh, Cac
qualtrinh vaghietibotrong coag nghiep hoa chaéivaghi € phaén - Tap 1, quyea 2 -
Phaa rieag baag khi foing, Lo € ly taén, Bom, Qual; May nen, Tinh heithoég i 6@g
oag, Nhaguatbaih NarHo& Quoé Gia, Tp.HCM, 1997.

(2) Tap thedac giaj Soday qualitrinh vaghieibotrong coég ngheihoa chativag
thi € phaén - tap 1, NXB khoa hot kydhuat, Had\oi, 1992.

(3) Nguyei Bin, Cat quaitrinh vaghieibotrong coag ngheéhoa chaévadhi €
phaén - Tap 1- Cac qualtrinh thuy I € Bom, Qual; May nein, NXB Khoa hot vag
Kyahuat, Had\Noi, 2002.
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Khoa Hoa
Nt Re R
e o |[ |11«
1 @ @ v Ao PLP2 O
T1 ON OFF
NL: fem bab nguoi fiei vag NB: fem bab qua tai
NR: fem bab qua¥ fang hoal foing V1: van fiea chenh i u 1o g
V :Von kea A : Ampe keéa
P1: ap ke&D ap suadtoam phaa.

T1: co@g taé fied
P2: ap ke&D ap suattih.
Hinh 2: S6 fio thi nghiem
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BAI 7.B.BOM LY TAM

I. MUC NiCH THi NGHIEM.

- Tim hie& phi 6ng phap tinh toah vaaghoii cat thoag so&ui bdm cho phuddis
vOi fied kiei ky@huai lap Faévaevain hagh bom fuing kydhuai.

- Khab sat i 6@g faé tinh vagieén lamn viet cua bom ly tadn.

- Tinh cog suaficlia bom.

11.cOSOLY THUYET.

1. Khai niem va phan loai bom.

1.1 Khai niem: Bém ladodi thiedbo fi 6 i ng duiig roing rad trong cac nghamh
coag nghiep, dumg redvain chuyeé chailoing chuyeé fping trong oAg. Bom ladodi
thiefibochinh cung cap naég li 6iig cho chaflloing fedhadg troili € trong i 6ag 0Ag
khi chuyea foing, nag chafloing lea ficao nag | ta® li u lo g chaly trong thieé
bocoag nghed . Naég i 6Wg cud bdm fi 6T lag t @ac nguod foing 1o € khac nhau .

2.1 Phan loai bdm: Theo nguyea lyihoat foing, bdm chaéloing fi 6 chia lam 3
nhoim chinh nhi sau

* Bom the&ich : Viet hut vagag chafiloing ra khoi bdm nhogi ithay foéthedich
cuan khoég gian lam viet trong bdm. Do foithedtich vagap suaé chaé loing trong
bomsedhay g sed@ung cap naég li 6iig cho chatloing
Viet thay foathedich trong bom coithedlo:
- Chuyea fbing tinh tiea (bom pittoag)
- Chuyea fping quay (bdm roto)
* Bom foing li € : Viet hut vagrag chaéiloing ra khoi bom nhdgsi ichuyea fping
quay trom cua cac bom , khi folifbing naég cu@a canh qua¥rsedruyea vab chaéloing
ta® naég li 0itig cho domg chay.
Nadg li 0#ig cua canh quaw'truyen vag chaéloing coitheali 6i daiig :
- Li @ ly taén (bom ly taén)
- Li € fay cuia canh qua¥ (bdm hi 6ing true)
- Li € ma sat : bdm xoay loa
* BOm khi foing : Viet hut vadag chaéloing i 0€ thi € hieh nhogsi Tthay roéap
suaticua domg khi chuyea foing trong bdm vada® naég li 6ig cho domg chay
- Bom ejector : Viet thay fpéap suaidomg khi sedta® ra li € loéicuoa chaé
loing chuyea oing cuag domg khi
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- Thugg nen : ta® ap suattred beamaéchatloing nhaén taw cho chatloing col
thednadg can thiedfexhuyea foing

2 . Cac thong so c6 ban cua bom.

- Nafg suaticua bom : laghedich chaéloing bdm cung cap vag oég fag trong mot
Fbn vothoigian. Kyihieir : Q (m*/s ; mh ; 1/s)

- Cot ap cuia bom : laap suafichatiloing tat mieing ra oAg fag cuda bom hay lag
naég i 0iig riedg cui chafloing thu i 6 khi i ti eoAg hut fed oadg Fag cuid bom.
Kythiedt : H(m)

Coi ap cuda bdm fi 6€ xac finh theo coég thi ¢ :
H=H;+H,+Hz;+H;+Hs (m)

H, : cot ap Fekhaé phut chied cao nadg hinh hot, m

H, : cot ap Fedhaé phut cheah leth ap suafdi2 fadl oAg hut vagag, m

H, : cot ap Fedhaé phut troili € trong oag hut, m

H, : cot ap fedhaé phut troili € trong oag rag, m

Hs : cot ap fekhaé phut fbing nadg gii & oAg hut vamag fag, m

- Coag suaficuia bom : lamaég li 61ig tieé hao fedaw ra li u li 6ig Q vagot ap

cu bdm H . Kyihiedi : N (KW, Hp)

Coég suaécu@d bom i 6 xac finh theo coag thi ¢ :
N — QH.p.g
1000m

Trong fol: Q : Ii u lo 6ig cud bdm, m*/s

H : coi ap cu@ b6m, m

p : khodli 6iig rieag cui chagloing, kg/m®
n = 0,55 : hieis suaicud bdm

g : gia tod troiig tri 6@g, m/s

(KW)

3.Bomly tam:
3.1 Cau tao va nguyen ly hoat fiong :

-Caa ta®: Bom ly taén bao goin voibém 3, banh guoag trea foicoicat cainh hi ding
domg. Bainh guoig i 0 gaé trea true truyea foig 1,089 hut 4 vamag rag 2

- Nguyea lyihoat foing: Khi banh guoag quay di 6i tac duiig cu@ i € ly taén cha&
lohgtrong banh guoig sedchuyea foing theo cainh hi 6ing domg th daén bainh guoag
ra mep banhh guoag vaaheo voibom ra ngoai. Voibdém fi 6€ caa ta® theo hinh
X0aa oa coitieidien 16h dam coitac duig lam giaim bot vai toé domg chay vadaég
ap lo © domg chay. Khi chaéloing trong banh guoing chuyea roing ra ngoai di 6i tac
dumg cud Ii @ ly taén, seita® ra ap suatéchaékhoag tartaén banh guoag, do col si T
cheéh leth ap suat 6ibeé ngoai vagtaén banh guoag chaé loing seGtheo oag hut
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chuyed foing vag banh guoag, ta® thamh domg chaé loihg chuyea foing lied tut
trong bom.

1: Trucdong oo
2:Qgdcay
3:\Vobom
4: Oghit

0 u fieén : Bom ly taén /i 0€ § hg duiig roing radtrong coég nghiep vagdBsoag Vi
colnhied § u Fieén nhi 1o u Ii g Fea gol nheytod fiquay 16h ned coithedrs €
tiep noavoi foing co, Fdn giah it chi tieg 16 u 1 6wg 16in .

Nhi 6€ Ffieén : Phai moa bom khi khoi foing, khoag ta® ra fi 6€ ap suaflon hon 7
at, nadg suaéphuhuot vag coi ap cud bém

3.2 Hien t66ng xam thoc va chieu cao fat bom :

Cha#loihg chuyeé foing vag mieng bom ly taén do ap suafoifa§ thag hon
ap suatikhi quyed. Nietr nay fadtaw fied kiei cho cat khi hoa tan coitrong chaé
loihg boa hoi taw ra cac bo¥ khi 6imieing hut cud bém. Cac bo¥ khi nag cuag voi
chat loing sedchuyea fbing trong canh guoag, khi foiap suaflartaég led, khi lar
hoa tan ngi 0€ larvag chaéloing. Do quaitrinh hoa tan -ngi ng tuihoa tan xay ra raé
nhanh, the&ich bowkhi tadg lea vaayiain roi ngot daé fea ap suaéitrong cat bovkhi
coitheda¥'tdi 100 - 1000 at. Hien ti 6Wig foita® ra cat va fap thuy i €, bag mom
cat keticaa kim lodi ta® ra rung foing vadieag oa. Hien ti 6ig nay goi laghien
t 6g xaén thi €. Hied ti 6ig xaén thi @ colhai'cho b6m do foicada phai haii chea
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Mot trong nhi @ig biei phap haii cheéiei t) 0Wig xaén thi € la@idi haii chiea
cao hut cua bom. Chieal cao hut cua bdm i 0T xac finh theo coag thi ¢ :

P | P Vi
o S ———| ——+ +—+Ah|, (m)
P9 L-g 2h 29

Trong fol  p; : ap suaébedut N/m?
P, : ap suaéhdi bab hoa dimieing hut N/m?
>h; : toég troili € odg hut m
vy : vai toé 0oAg hut m/s
Ah : toé thatima sat do xaén thi €
c : heéso&aén thi € c = 500 + 1000

. (5,62.2.\/6 ] |

m

Chiear cao hut cud bom phuithuot vag nhiet fbicua chatloing fi 6T fi a 0l
baingsau :

Nhiet i °C 10 20 30 40 50 60 65
Chiedl cao hut, m 6 5 4 3 2 1 0

3.3 Nac tuyen cua bdm Iy tam :
* Nhé tuyea lyithuyeticui bom ly taén:

Nbé tuyed cui bom ly taén lagmoaquan heiham sodyii & cat thoég so&ui bom
nhi : cot ap, li u li 6iig, coAg suag hieis suatikhi sodromg quay codtnh vaghay fpa.
H="f(Q); N =1f(Q), n =f(Q). Trong foimoéquan heégii & cot ap vadi u lj oiig lag
quan troig nhaé
- RNaé tuyea lyithuyeficuia bom i 6% thediei trea hinh sau :

H N
A
B>90°
/:90" D R
=160°
—
] / [~ B=90°
. _— PN
p<90 o — ™ e
Q

Hinh1: Naé tuyea lyithuyeficud bom
(Vi B lagot nghieég cu@a cainh guoag)
* Kaé tuyea thi € cuéa bom :
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Trong thi @ tedkhi hoat foing do soacanh bém col haii vagkhi chat loing
chuyea fbing trong bom sedcoltoé thaficoi ap , Faé biet lagoa thaticot ap tadg theo
t2 ledbat hai voi i u Ii 6iig . Do vay faé tuyed thi € cua bom sedaenhi ig i 6rg
cong phi tuyea nhi hinh ved

N
H=f(Q) 4 Ny=f(Q)
N

p>90°
Hy=f(Q)

- \anf(Q)

» Q o)

Hinh2: Naé tuyeé thi € te&cui bom ly taén

Moéquan hedlyithuyetgii & cac giaitro: li u li 6ig Q, coi ap H, coag suadN
khi sodvomg quay thay Foéfi 0 thedien theo tz lei

Q_n, Heo (n) N (n)
Q n H, n, N, n,
* Nhé tuyea cuid maiig oag : lagi 6mg cong bieé died moaquan heiH, - Q
trong Foi
Q :liulidmg
Hmo : toé thaficot ap khi chatiloing chuyeé foing trong oAg dai
Hmo = C +KQ?
\Vot: co P, —

+(Z -2) ¢

16

(Zé oy )
P1, P2 : ap suaéfad vag vadad ra cud oag
21,2 : chiedl cao el vag vagaal ra cu oAg
| =3,3m : chied dapoAg
d =0,021m: i 6=g kinh oég
T = 39,26 : toAg heisodrdili € cu€ boitrong oAg
A =0.03 :heisoana sat
p : khoali 6g rieég cu@ li u chat

3.4 Niem lam viec cua bém :
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- Giao fiefn cuad i 6@g Faeé tuyed bom vagmaiig oAg i 6€ got lagiieédn lam viet
cu@ bém trong maiig oag
- Trong qualtrinh lam viet, fieén lam viet cu@a bom khoag i 6€ phep naén trong
vumg khoég o& finh cué bom

Nhé tuyed maiig 0ég 1-2: Vumg lam viet khoag oa rinh

H 2-3: Vumg lam viet oé finh
2

A
A : Nieén lam viet cu bom

reé tuyed bom

| 3
o >

I11. PHOONG PHAP THi NGHIEM.

- Mblicoag tat toag

- Mblcac van V1 vag/,

- M6ibom loing

- Tt @b &khoi hoam toam van V, lar

- Chenh 1o u Iy 6Wig baag van V, dicat che&pikhac nhau

-0 dg voi moéche& il u li 61ig ta ghi giaitroap suafdifad ra
L6 u yi khi Fem quaitai bap chuing ta phai taEb6m ngay

IV. PHUC TRINH.

1. Bang ket qua so lieu thi nghiem :

STT 1 2 3 4 5 6
Q (m*/s)

2. Tinh toan va ve fio tho :
- Ve 6@g faé tuyed bom H=f(Q), N=f(Q) vadi d@g faé tuyed mailig 0oég
- Tim fieén lagn viet cu bom
3. Ban luan:
- Nhai xet veicat i 6@g faé tuyea
- Nhai xet veami ¢ foitin cay cul kefiqualvagac nguyea nhaé sai soa
- Di a tred i 6mg Faé tuyed ta colnhah xet gi veafiedn lam viet cuid bom
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- Nea 0 ing duiig cua bom ly taén trong i SoAg cufig nhi trong coag
nghiep.

4\%7

3
Ve
=
V1
1
c
A
Vi, Vs :van
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BAI 8.A.KHUAY CHAT LONG

I. MUC NiCH THI NGHIEM.

Khao sat gian do cong sudt khudy ctia mot hé thong khudy don gian.:

11.cOSOLY THUYET.
2.1. Khuay chat Iéng.

Qua trinh khudy hé léng la qua trinh rét thudng gap trong cong nghiép (nhéat

la cdng nghiép hoa chat va nhitng nganh céng nghiép twong tw: cong nghiép thuc

pham, cong nghiép luyén kim, cdng nghiép vat liéu xay dung, cong nghiép hoa

dwoc, cong nghiép nhe v.v...) va trong doi sdng hang ngay.

Quatrinh khudy c6 thé duoc thuie hién trong cac 6ng c6 dong chét 1dng chay qua,

trong cac bom van chuyén, trén dia cac thap tinh luyén v.v... cling nhw trong céc

thiét bi khudy hoat ddong nho nang lvgng co hoc dwa vao qua co cau khudy hoac nho

nang lvong ctia dong khi nén. Trong khudn kho bai thi nghiém nay chiing ta nghién

ctru vé qua trinh khudy co hoc.

2.2 Muc dich ctia khuay.

Quétrinh khudy co hoc duoc sir dung nham muc dich:

Motor

Speed reducer

Tacket /— T Thermowell
Baffle ] Shaft
|1
Dig leg | ]
o o SEE N ~Impell er

b T

Drain valve
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- Tao ra cac hé déng nhat tir
cac thé tich long va long khi
ran co tinh chét thanh phan
khédc nhau: dung dich, nhi
twong, huyén phu, hé bot v.v...
- Tang cuong qué trinh trao

ddi nhiét.

- Tang cuong qué trinh trao
doi chat bao gom qua trinh
truyén khéi va qua trinh
hoa hoc

2.3 Hé thdng thiét bi khudy:

2.3.1. M6 t thiét bi:
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Chat I6ng thuong dwgc khudy trong mét thung chita hinh tru tron. Binh ctia thung
chira cé thé che kin hodc dé thong voi khong khi. Lrgng chat 1éng trong thing chira
co chiéu cao thuvong la bang dudng kinh clia thing. Mot hodc nhigu canh khudy .
duoc 1ap vao mot truc khudy, truc khudy quay dwoc do mdt motor (motor dién doi
khi gan truc ti€p nhwng thwong thi dwoc gan vao mdt bd giam téc (speed reducer).
Mot s6 bd phan phu c6 thém vao thiét bi khudy theo yéu cau lavé ao (jacket), thiét
bi do nhiét (thermowell) v.v...

2.3.2. Cac dang co cau khuay:

Co cau khudy thwong dwgc chia thanh co cdu khudy cham va quay nhanh. Ngoai
racon co thé phan chia thanh 2 loai co cau khudy: huéng kinh va hwéng truc.

a) Co cdu khudy nhanh gdm co cau khudy tuabin, co cdu khudy chan vit v.v... Co
cdu khudy tuabin kin va co cdu khudy tuabin h& véi canh thang hodc canh cong
déu tao dong hwéng kinh. Co cdu khudy vit tai c6 6ng hudng va co cau khudy
chéan vit cé thé duy tri duvoc dong hwéng truc.

Co céu quay nhanh thuong lam viéc trong thiét bi c6 tdm chan. tdm chan sé tao
rasy chay xody chét 1ong trong thiét bi vakhong cho hinh thanh phéu
b) Loai quay cham gom cac co cdu khudy loai ban, loai tdm, loai mé neo va loali

khung. Chuing chil yéu tao ra dong vong (dong chay ti€p tuyén), c6 nghia la chat

|6ng quay quanh truc thiét bi.

c) Ngoai ra, con c6 céc loai co cau khac nhu co cau khudy chan dong, co cau khudy
Cao, V.v...

2.4. Cong suat khuay P:

2.4.1. Bac diém:

Cong suat khuady P phu thudc vao ché do, dac tinh dong trong hé théng va vao
kich thwdc hinh hoc cla thiét bi. Cac ché do chuyén dong cua luu chét la dang
mang, dang r6i va dang chuyén tiép.

Cac théng sb anh hwdng dén cong sudt khudy la: nhitng kich thwéc quan trong cla
thung chira va canh khudy; do nhot p va khoi lvgng riéng chat 16ng p; tée do canh
khudy n va hang sd gia tc trong trudng g.

P=f(n,Da,g,11,9,p)
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2.4.2. Céc chi tiéu co ban dé danh gia qua trinh khuay:
a) Mtrc do khuay:
Lasy phan bd twong ho clia hai hoc nhiéu chat sau khi khudy ca hé.
b) Cwong do khudy tron:
Nguoi ta thwong dung mdt trong cac dai lwgng sau day dé biéu thi cuong do
khuay tron:
- S6 vong quay n cla canh khuay.
- Van t6c vong v clia dau canh khuay.
- Chuén s6 Reynolds Re,=nd*/v dic trwng cho qué trinh khudy.
- Cong suat khudy tron riéng.
I11. THIET B0 THI NGHIEM
3.1. Thiét bi thi nghiém bao gom.
- Hé thong khudy don gian.
- B0 diéu khién dién.
3.2. Phwong phap tién hanh thi nghiém.
1) Cho chét 16ng vao hé théng (nuwéc).
2) Bat cong tic dién cla hé théng.
3) Ap dat t6c dd vong quay cla truc khudy véi cac gia tri 300,
500, 700, 900(rpm: vong/phat).
4) Ung v6éi moi gia tri tdc do ghi lai cac théng s6 cudng do va
dién thé.
IV. PHUC TRINH
4.1. Két qua o fodic:

Ghi két qua do tryc tiép vasuy dan theo bang ké sau:

T S6 vong quay n Cuong do Dién thé Cong suat Re
N (rpm) (A) V) (kW)

1 300

2 500

3 700
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4 900
4.2- B0 thi:
Xay dung gian d6 cong sudt khudy ctia khudy ban theo ché doé dong P = f(Re).

4.3- Ban luan:

- Nhan xét vé vai tro, anh huéng ctia tdm chan? Khi nao dung tdm chan?

- Tim hiéu vé céc loai canh khudy hién cé: néu tén, vé hinh, phan loai.

- Ung dung cua thiét bi khudy trong nganh cong nghiép la nhu thé nao? Cho nhan
Xét?

- Nhén xét vé mdi lién hé P = f(Re).
V. TAI LIEU THAM KHAO.

1. Mc Cabe, W.L& Smith “ Unit operations of Chemical Engineering”, Mc Graw
Hill.

2. Nguyén Minh Tuyén “Cac may khudy tron trong céng nghiép”.

3. Nguyén Van Lua “Giéo trinh QT & TB, tap 1, quyén 1”, PHBK Tp.HCM
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So do thiét bi thi nghiém

Pong co dién

Hop gidm toc

Ban khudy 15x15, cm

Truc khudy

Thung khudy (H = 40 cm; D = 40 cm)
B0 diéu khién

Dodng ho téc dd vong quay cla truc
bién thé

© © N o g & w D

Cuong doé
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BAI 8.B. LOC KHUNG BAN

. MUC NIiCH.

- Khab sat quaitrinh hoaw'fbing cua may lot khung bain.
- Xat finh vai toé lo® trung binh, théggian lo€ vamaég suaélot.

1. COSOLY THUYET.

2.1 Nguyen tac lam viec.

Lot lagquaitrinh i 6T thi € hien fedphad riedg cat hoin hd nhogmot vai
ngaé xop. Mot pha fi qua vat ngaé xop com pha kia i 0€ gii dai Vai ngaé coithea
laglaiig haii cat, faj than; daiig s6¥nhi t6 nhaé ta®, sd¥boag, fay, gai; daiig taén
I 6i kim loak; daiig vai ngaé nhi si ixof, thuly tinh xog v.v...

Cho huyea phuavag moi bea vach ngaé roi ta® ra treéd beamaé 16jp huyen
phudP; di 6i tac duiig cua ap sua@pha liea tut xuyeé qua cat mao dai tred vach
ngaé chay qua phia bea kia, com pha phaa tan bogii dak Pha liea tut i qua xuyeé
qua vatch ngaé i 6T gorlaai 6t o€, com pha phaé tan bogii @awe thamh badot. Khi
kich thi 6¢ pha phaa tan 16n hon kich thi 6¢ mao dah thi 16p bada® thagh treéa bea
maévach ngaé vamgi 0pta gorlaajuaitrinh lot ta® bathay ladot beamaé Khi kich
thi 6c pha phaé tan nhoihdn kich thi 6c mao dai thi 16p badta® thamh trong mao
dai vaggi 6pta gorlagjuaitrinh lado® saé.

Cheéh leth ap suathai bea vach ngaé log fi 6& gor lagfoing 1o € cud qual
trinh lo® ti ¢ lag

AP =P, -P,

Nbing i & cui quaitrinh lo& coltheda® ra badg ba cach sau:

- Dumg ap li € cu@a coi chaéloing (ap suaéthuy tah).

- Dumg may bém hay may nen fi a huyea phuarag(log ap suad).

- Dumg bom chaa khoag (lo& chaé kho&g).

2.2. Phoong trinh loc.
Naég suatlot i 0T feé tri ng baag toé foilot, nghd lagdbaag Ii 6iig ni 6t
trong thu /A 6 trong moi fHn vothépgian foavoi moi met vuoag beamatlot:
W:d—v,m/s
T
trong ol
V - the&ich ni ot lo& thu fi 6, m*
S - Die tich beamagvath ngaé log, m.
1 - Thoipgian lo€ kedi ghdipfieén ban faa(ti duc ni oc lo€ baéfaa chay)

Quaitrinh lo® phuthuot vag nhieéi yea toanhi hinh daiig, kich thi 6t ha¥vag
tich chaépha phaé tan, tinh Ii u biea cua pha liea tug, vai lieis, phi 6ng phap chel
ta® vach ngaé log.
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Lo® beamat thi 6mg i 6% bied dieq di di daiig phidng trinh Naksi di 0i
daiiig:
av _ AP
St p(R+R)

com qualtrinh lo® saé tuaé theo phi 6ng trinh Hagen-Poagen:

_dv _mAP.Nr/

Sk 8yl

u - Nbinhot cuia pha lied tug, Pa.S

re, lx - Ban kinh vaghietl dapcua mao dai trong vach ngaé log, m
N - Sodi 6Wg mao dai treé vach ngaé Iog.

Rp- Troili € cué 16p badot, 1/m

Ry - Troili € vach ngaé lot. 1/m

\%

Nbing 1§ & cuia qualtrinh 1o€ AP ti 6ng 0 ng voi eI li 0iig tod thahap suaécui
domg chay qua 16p badvaerach ngaé :
AP = AP, + AP,
APy, - Toé thaiap suaéicud domg chay qua 16p bad
AP, - Toa thatiap suaficua domg chay qua vach ngaé

I11. THIET B0 LOC EP ( Thiet bo loc khung ban)

Thiefibolo€ i 6€ thiehke&he&aw dinhiea daig, nhied kieé khat nhau fedphug
how voi cat riea kien cutthedrieag biet. Theo quaitrinh lo® ngi 6ipta thi 6mg sb
duiig thietibolo® giain fpaii vaghieabolot liea tut
- Thie&bolo® gian foan si iduig may log khung ba3nva2 may lot ep loa¥nga,

thieéibolot tadn...
- Thie&bolot liea tug thi dmg goin cac loar nhi lo€ tui, lo€ chaéd khoég thumg

quay, lo® fia, lot badg tai...
3.1 Thiet bo loc ep khung ban

Thie&bo lo& ep khung baih lam viet gian fpaii, huyea phuenhap vag liea

tut, ni 6c trong chay ra lieé tug coa badhao ra theo chu kygThiebolot khung bah
i 0T caé taw chulyea lagkhung vadain. Khung gii dvai troahi @ bado® vadamdi ci &
ngodnhap huyed phugvag. Bah lot tav ra beamat log voi cac radh dain nj oc lo&.
Khung vadain thi 6mg fi 6€ che&a® vdi tieddiein vuoag, xung quanh hinh thamh bea
maénhain nhodea ta® si iep xut bd kin luc ghep khung vadain. Khi tied hagh log
ngi 0ipta phai tied hamh ep cha&cat khung bain Fedyii Gap suafilot khoég lam roaz
ra ngoa@ Chinh vi theangi 6ata moi gow' laghiedbolo ep. Li € ep khung bain caa
Y 0 nhi sau:

P>Q:+Q;
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%
HEE |

Khung va ban
1- radh dai huyei phug?2 - khung; 3 - raéh dai ni 6 rh &;
4 - ra@h dai nj 6ic; 5- bain

Q; - Lb € ap suatcu@ huyea phug

Q. - Lb € ep tar’beamaétiep xut cu@ khung vadai
Q2= pr.Fe

pt- Ap suaétiep xuc thi dmg lag p=3 p1(p; ap suaéloge)

F; diei tich beamaétiep xuc.

Dah
lot
(ap
suaf |
lot) k

Da&h lo®

i o Thoigian log/phut
Ap suatlo€ @ -----------

May lo& goin moi dag cac khung 1 vadaih 2 cugg kich thi 6¢ xep lied nhau
tred moi khung fbfgii & khung vadai colvai lo€. Bain fadl tied gor’ladain co&inh,
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cuoécumg lagnoi baih di foing. Ep chaékhung vadain bagg cb caa vit fai 04 i 6T
thi € hiei bdi tay quay. Huyea phugi 0T i a vag radh 1, khi ri @ ni 6c ro & fi 6€
i a vag raih 4. Trea beamaécui bain ngi 6ta xelcat raéih thaing fi ing song song
vOi nhau vaghai rafih naén ngang 6ihai fad. Rafih naen ngang bea di 6i coithoag
vOi van thao ni 6t lo€ vaani ot ri &. Khung roing ta® thamh phomg log fedhi & caé.

3.2 Thiet bo loc ep loai ngan.

Loarnay cufig fi 6T kefcad ti 6ng ti Ituy nhied khoag coikhung maahz col
bai log. Gii & 2 bah ngi 6pta lap 2 taén vach ngaé taw thamh khoég gian roing nhap
huyea phugraghi & badHuyea phugi 6€ i a vag cac bain.

Noag fpipha raéd far' i 68 nhodom cap dach log. Bom lam viet 6lap suaé
toéfa cho phep cud may ep lot. Troili € taég dad trong qualtrinh hinh thagh 16p bad
do vay bdom phai taég redhadg troili € nag. Lo 6iig dich cag vadi 6iig ni 6¢ trong
fea giain dan. Khi fai fi 6€ yeé cad veanoang fbibadlo€ hoaé Ii 6iig ni 6 trong
chay ra giaim han thi keathut chu kydot.

IV. THIET B0 THI NGHIEM.
S6 foihinghiein nhi hinh vedrinh bay phaa sau.
V. PHOONG PHAP THI NGHIEM.

1) Kien tra toam boithiedba Cho dung dach can lo€ vag thumg chi a 1, ep
chaécat bah lot vag vai log. Cat van 6,7 trong thiebokhoa lak.

2) Moicaa dao toég 8, cho nguod fien vag (khi folfem nguoa chay saing).
3) Nhaa nut 9 khoi foing may khuagt, sau folfeacho may khuag hoat foing
o0& finh mot thdzgian (khoaing 1 feé 2 phut) roi tied hamh thi nghiei.

4) Moivan 7 bat nut 11 feddm ddch vag trong may lot.

5) Nedl chenh van 6 fedhay fpéap suaé Ap suahfi 0€ FDE tred ap ke&oi
cac gialtrokhat nhau vadinh keéqua .

6) Khi dung dach trong thumg chi @ he& Taémay khuag dinut 10, taébom 61

Trong suo&quaitrinh lam thi nghieim phai chuiyikhi fem quaitai chiea
saing thi phai taéquat’ngay. Veésinh taéfiein sau khi lam xong thi nghieim

VI. PHUC TRINH.

6.1. Ket qua fip
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- Tinh chu kydo® ty

w=T+717+1p
Trong foi: t, 1., T, th 6ng 0 g VOI thopgian o€, thopgian ri & badvaaat thopgian
thao tat phufthab badai sinh vai log, lap khung bai...)

- Naég suatcu@ thieéba

Vk :—:q—S
T

Tk k
V- Li 6ing nb ¢ log thu fi 6@ trong thdpgian log t
S- Diei tich beamaélog trong thietibo
S=2.na?
n- So&hung cuaé thieébg
a - Kich thi 6c cua khung(loag khung)

q - Li 6ig ni 6¢ o€ thu fi 0T tred 1m? beamatlo&, m*/m?

13 14 15
é ® ® 3
Il ©o© 0o
8 9 10 11 12
Al kea 7
1 { ‘—%/
i

=

4 ~ 7 o
1. Thumg khuag dung déch tri 6 khi 8. Coag tae toag.

vag l0€ 9,10. Nut bat vagaémay khuag
2. May lo€ khung bain 11,12. Nut bat vadaébom.

3. Baing fiedl khiea 13. Nea bab coag taé todg.

4. Maing chi & chaéloing 14. \e bab chay.

5. Bom dung déch 15. Ne#a bao quaitai.

6,7. Van

6.2. Ban luan:
e Tim hieé quaitrinh hoa fbing cu@ may lot.
e Giaim thépgian lo& caa phai lam gi?
o Re&afAg nafg sualo® cui may lo€ cai phai lam nhi thednag?
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VII. TAlI LIEU THAM KHAO

1) Nguyeh Vaé Lua, Cac quaitrinh vaghiedbotrong coag nghiep hoa chaé
vaghi € phaén - Tap 1, quyed 1 - Cat qualtrinh vaghiefboco hot, Nhag
xuafbah NarHo€ Quod Gia, Tp.HCM, 1997.

2) Tap thedat giaj Soday quaitrinh vaghiefibotrong codg ngheihoa chatvag
thi € phaén - tap 1, NXB khoa hot kydhuat, HadNoi, 1992.

3) Tap thedat giaj Qualtrinh vaghie&botrong codg ngheihoa chaévaahi €
phaén - tap 1, NXB khoa hot kydhuat, HadNoi, 1974.

4) Nguyed Bin, Cat quaitrinh vaghieibotrong coég ngheéhoa chatvaghi €
phaén - Tap 1 - Cat qualtrinh thuy 1o @, Bom, Qual, May nein, NXB
Khoa hot vagyahuat, HadNoi, 2002
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BAI 9. VE SO NO VA CAC CHI TIET THIET B0 CHONG CAT
1. MUC NIiCH.

Giup cho sinh viea naén baésod fpathieiba Cach bo&ri cat thiedbocho hop
Iyl Vet&at chi tie&thiefiba Caa ta® ti mg bodphai cui thiedbochi ng cativaaac thieé
bo i kem. Ngoai ra giup sinh viea naén baé i 6€ tohon vedkydthuat cach bieé
dieil thiefbotreé bain vedfoe bah vedvadodri bai vedho thich how

I1. CACH TIEN HANH.

1. Ve s0 fio tong quat he thong chdng cat.

Maé bagg boétri cat thiedbogia nhiei, ngi ng tuthoan I u, lam nguoi sai
phaén Fenh. Cac votri faéduing cui™ nhi 1i u lo 6iig, nhiet keaf mi ¢. Votri bodri
bém nhap lieis, hoi i u....

2. Ve thiet bo chinh.

Vedhie&bochinh

Vetat chi tiefcam thiecua thieéba

Cac votri can thiefitred maécaéfedhedien thiehbori 6T rodramg.
3. Ve cac thiet bo phu.

Thiefibogia nhiei

Thiebongi ng tuthoan li u

I1l. BAN LUAN
1. Tim hieé tar'sao vagolcach boérihow lyikhac tohdn khoag?.

2. Cat votri maécaére&hedien thiefibochinh colhd® lylkhoag. Cai theén bot chod
nag?
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BAI 10. VE SO NO VA CAC CHI TIET THIET B0 THAP NEM

. MUC NIiCH.

Giup cho sinh viea naén baésd fpathieba Cach bodri cat thiedbocho hop
Iyl Vei&at chi tiethiefiba Caa ta® ti mg bodphain cuia thiefbothap Fein vaaat thiea
bo i kem. Ngoai ra giup sinh vied naén baé i 6€ tohon vedkydthuat cach bieé
dieil thiefbotreé bain vedfoe baih vedvadodri baih vedho thich hom

I1. CACH TIEN HANH.

1. Ve s6 fio tong quat he thong hap thu.

Maébagag bodri catc thiehbohag thu, heithoag bom, heithoag quak'giol Cac
votri Faéduiig cui™ nhi 1o u |6 6ing, o mi €. VVotri bodri heithoag cap dung dcch,
cap khi
2. Ve thiet bo chinh.

Vethietibochinh

Vetat chi tiebcam thiecu@a thieéiba

Cac votri can thiefitre maécaéfedhedien thiefbori 6¢ rodramg.
3. Ve cac thiet bo phu.

HeithoAg cap dung dcch

Heithoag cap khi

I11. BAN LUAN

1. Tim hieé tar'sao vagoicach boarihow lyikhat tofhdn khoag?.

2. Cat votri maécaéfedhediein thiefbochinh coihdp lyikhoag. Caa theén bot choi
nag?

3. Thie&bohag thu lodi fein so sainh voi lodi fa, lodi chop, lodi beamaécoli u

nhi 0€ Fieén gi?
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BAI 11. THAO LAP BOM - QUAT.

. MUC NIiCH.

Giup cho sinh viea naé baérodcaé taw thie& Cach bodri cac chi tiedtrong
thieba Cach thaé lap, si @ chi & cac chi tieftrong thiebohay hoing. Cach thao,
lap raéthiefiba

I1. CACH TIEN HANH.

1. Thao g6 quat va bém.
Cat thiebotrea giaifad 0 lap co&iwh. Thao thiehbovagac chi tieatrong
vagjuan sat. Ghi nhain cac ke&luain khi quan sat.
2. Nhan xet ve cac bo phan hay hong va cach khac phuc
Nbavoi bom
- Nbavoi qual;
3. Lap fAat lai thiet bo
Lap cac boéphaih cu@a thiefbothamh thiebohoan chinh
Lap lartred giainhi ban fad

I11. BAN LUAN
1. Tim hieé tar'sao vagolcach boéri cat boiphain?.

2. So sahh cat git & bdm vagjuai'cat fieén giodg nhau vagkhat nhan.
3. So sanh cac loai bdm vagac lodi qua¥trong phomg thi nghieim
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BAI 12. THAO LAP THIET B0 TRUYEN NHIET

1. MUC NIiCH.

Giup cho sinh viea naé baérodcaé taw® thie& Cach bodri cac chi tiedtrong
thiedba Cach thae lap, si @ chi & cac chi tiedtrong thiedbohay hoing. Cach thao,
lap raéthiefiba

I1. CACH TIEN HANH.

1. Thao g6 thiet bo truyen nhiet.
Cat thietbotrea giaifed 0@ lap co&imh. Thao thiedbovaaat chi tietrong
vagjuan sat. Ghi nhain cac ke&luai khi quan sat.
2. Nhan xet ve cac bo phan hay hong va cach khac phuc
3. Lap fat lai thiet bo
Lap cac boéphain cué thiefbothamh thiebohoan chznh
Lap lar'trea giainhy ban faa

I11. BAN LUAN

1. Tim hied tar'sao vagolcach bodri cat boiphain?.

2. So sahh cac gif & cac lodi thieéibotruyea nhiet cat fieén gioAg nhau vagkhac
nhan.

3. So sanh cat lodi thiefbotruyea nhiei trong phomg thi nghiein
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Chuibiea: ThS. LearhoThanh Hi 6ng

Biea soaii: Boimoé May thie&bo

Hieis Ainh: ThS. Nguyei Thath Minh

Xong ngayg 20.9.2004 tai’khoa Hoa tri 6mg Cao faing Coag nghiep 4
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