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LOI GIOI THIEU

Thiét bi nhiét c6 y nghia quan trong trong céng nghiép ché bién dau khi vi n6 chiém
mot ty trong twong dbi 16n trong tong dau tu thiét bi Nha may. Vé mat ki thuat va cong
nghé, céc thiét bi nhiét c6 vai trd v ciing quan trong trong viéc duy tri nhiét do cua cac
dong cdng nghé, 16 phan tng ¢ cac gia tri thich hop nham dap (ng cac yéu cau vé chat
lwong san pham va an toan van hanh. Cac thiét bi d6i nhiét con dong vai tro dic biét
trong viéc giam chi phi van hanh caa Nha may va van dé bao vé mdi truong nho kha
ning tan dung cac ngudn nhiét thai, do 6 giam duoc lugng nhién liéu tiéu thu va ngudn
thai vao mdi truong. Do nhitng dac thi riéng, trong cong nghiép ché bién dau khi sir dung
nhiéu loai thiét bi nhiét, mot so thiét bj tham chi dugc thiét ké, ché tao chi cho mét sb
muc dich st dung duy nhat.

Thiét bi nhiét cé vai trd quan trong ddi véi hoat dong cia Nha may ché bién dau khi.
Thiét bi nhiét gép phan diéu chinh ché d6 cong nghé cua cac qué trinh nham dam bao
chat lugng san pham va an toan van hanh. Ngoai ra, thiét bj nhiét con gép phan truc tiép
hozc gian tiép giam chi phi van hanh caa Nha may nho kha ning tan dung nhiét thira tir
cac qua trinh céng nghé. Ciing nho kha nang tan dung nhiét ma giam duoc luong tiéu hao
nang luong chung toan Nha may va qua d6 khong chi giam chi phi van hanh ma con gop
phan tich cuc vao hoat dong bao vé mai truong.

Nhu da dé cap, hién nay trong cac nganh cdng nghiép st dung nhiéu loai thiét bi
nhiét khac nhau nhung trong giéo trinh nay dé cap dén hai thiét bi chinh: thiét bi trao doi
nhiét va thap 1am nguoi. Thiét bi nhiét 1a mot thiét bi quan trong trong nganh loc héa dau
va ché bién dau khi. Chinh vi vay doi hoi nguoi tho phai ndm duoc ciu tao, van hanh va
thao Iap bao dudng thanh thao. Gido trinh nay trinh bay mot cach c6 hé thdng céac kién
thizc vé nguyén ly hoat dong va cau tao cua thiét bi trao ddi nhiét va cac loai thap lam
ngudi thudng dung trong céng nghiép dau khi.

Tran trong cam on./.

Ba ria - Viing Tau, thang 3 nam 2022
Tham gia bién soan

Chu bién: GV Pham Thi Hai Yén

Ths. H6 Quang Pho

Th.S Chu Thi Ngoc Anh

TS. Nguyén Huynh Déng

o~ 0DdPE

Ks. Pham Cong Quang

Trang 2



MUC LUC

IMIUC LIUC ...ttt 3
DANH MUC CAC KY HIEU VIET TAT ..ot 6
DANH MUC CAC HINH VE ..ottt 5
DANH MUC CAC BANG........oooieeeeeeteeeeeeeeeee e ses s 10
BAI 1. THAP LAM NGUON .......oiiieiiieeceeeeeee ettt 17
1.1. CO BAN VE THAP LAM NGUOL.......covieereeeeeeeeeeeeeeeeeeeeeereneenessseneens 18
1.1.1 Gidi thi€U ChUNG ....ovviiiiiieiiiece e 18
1.1.2 Phan loai thap 1am ngudi NUGC ......ccceviiiiiiiicieee e 19
1.1.3 Thudt nglt cChUYEN MON .....ocviiiiiiiieeeee e 27
1.1.4 Cac thong s6 anh huong dén tinh nang van hanh caa thap lam ngudi .......... 29
1.1.6 Vat liéu ché tao thAp IAM NGUOT .....cvveveeverececeeeeeeeseeseesee st 32
1.1.7 Duy tri chit luong nudc trong hé thong 1am NGUGi ......c..eveerververreerererenenen, 33

1.2. CAU TRUC CUA THAP LAM NGUOL......ooiiieieeeeeeeeeeeereeeeseeenessnns 35
1.2.1. GiG1 thiBU CHUNE ...t 35
1.2.2. B& Chtta NUGC JAM MAL ..ot 35
L1.2.3. TRAD oottt 36
1.2.4. He thOng phan Phoi NUGC........c.veeeeeeeeeeeeeeeeee e, 37
1.2.5. Quat [am MAt NIGC .....evvereeiiiiie e e e e e e e e e nanee s 39
1.2.6. Thiét bi phan phdi NUGC (Fill)........oveeveeeeeeeeeeeeeeeeeeeeee e, 39
1.2.7. Thiét bi tach swong (drift eliminator) ..............cccoeeerereereeereeeseeeseeeeeenan. 40
1.2.8. VO boc thap 1am ngudi (Casing) ......cceevveerveeiiieiiieiie e 41

1.3.  THUC TAP VAN HANH THAP LAM NGUOI ....c.ccovveieeeeeeeeeeeseererens 42
1.3.1. Gid1 thi€u ChUNG ....c.oviiiii e 42
1.3.2. Tuan hoan NUGC JAM MAL ........c.ovvveereerereeeeeeeeeeeese s 42
1.3.3. Cac diéu kién van hanh khong binh thuong ............cc.cceeveveeverereereeierenn. 43
BAI 2. THIET BI TRAO POI NHIET ..o, 47
2.1. CO BAN VE THIET BI TRAO DOINHIET .......oiieseteeeeeeeeeeesseenesseens 48
2.1.1 Céc hinh thirc trao d0i NRIGt...........covevereereeeecieese s, 48
2.1.2 CACh DO trf dONG ChAY ...vovvvevecececee et 53
2.1.3 Céu tao ctia thiét bi trao d6i NHibt...........ceveeeeevererereeeeeeeeereeseeeeseeries s, 54
Thiét bi ngUNE t1 - CONAENSETS .......eoeeeeveeeeie et eestes st 76
2.2. QUI TRINH VAN HANH THIET BI TRAO DOINHIET .....covvereeerrrenn, 77



2.2.1 Gi61 thi€u chung V& VAN NANN 1., 77

2.2.2 Van hanh thiét bi trao d6i NhiBt ........cc.coveveeeererererereeeeeeee e, 78
2.2.3 Khoi dong hé thong thiét bi trao doi Nhit........cc.eveeveevereeererereeeeeeeieeinene, 79
2.2.4 Ngimg hoat dong hé thong thiét bi trao d6i NhiGt...........cceverveeveerererereeenn. 80
2.2.5 Céc su ¢ thuong xay ra trong thiét bi trao d6i nhibt .........c.ccccvvvvereeverrnennne, 80
2.3. THUC TAP VAN HANH, BAO DUGNG THIET BI TRAO POI NHIET... 85
2.3.1 Théo lap, kiém tra thiét bi trao doi nhiét c6 hai dau c6 dinh...........c..co......... 85
2.3.2 Thao lap, kiém tra thiét bi trao d6i nhiét c6 dau khong c6 dinh.................... 88
2.3.3 Thao lap, kiém tra thiét bi trao doi nhiét bang gi6 co sir dung quat.............. 90
2.3.4 Thyc tap van hanh thiét bi trao d6i nhiét trén mo hinh .....c.covvvvvveieeicnee, 91
BAI 3. LO GIA NHIET ...oiveeeeceee ettt 104
3.1, KHAINIEM VE SU CHAY ..ooooivieoeteeeeeeeeeteeeeeee e e e s eseneses s 105
3.1.1. Khai niém va ung dung cta 10 gia nhiét. Phan tmg hoa hoc co ban.......105
3.1.2.  CAc Yéu tO cAn Cho SU ChAY w.vovvoveeceececisie e 106
3.1.3.  Su chay ClA NNIBN TIBU .....cvoveveeececeeese e 107
3.1.4.  GiO1 han ChaY .....cccooiiiiiiic e 108
3.1.5. Nhiét cua qua trinh Chy .........ccooiiiii 108
3.2, CAUTAO LO GIA NHIET ...oovoieveieeeceeeeeese e eeeassessee s 109
325 TR G TV TSRO 109
3.2.2.  CAc b Phan clia 10 @Ot ......ocveveeeeieeeeeeeee e, 110
3.2.3.  Céch bd tri dong chay di trong 10.......covvvveevevereereerieereseseseeseseeesereeens 111
324, ONG VA OGN NOcoorvvviceeeeeeeeeceseevee et ness s 112
3.2.5. Heé thong cung cap KNONG KNi.......o..cvvveeieeeeeeieeieeeeeesesesese e 113
3.2.6. Lamndng Khong KNi VA0 10 .......ccooviiiiiiiiiee e 114
327, DAUAGt covceveeicveeceee et 115
3.2.8. Hé thong cung cAp Nhiln HEU........oovveeveeeeeeeeeeeeeeeeeee e, 117
3.3. MOT SO VAN DE VE LO GIA NHIET .....citieereeeeeeeeeeeeeeseeeseseeene e, 118
100G 70 N 91 (4 Vo )4 72 s L OO PR 118
3.3.2.  Ap SUAL AM trONG 10 c.u.cvecvecieieieeeeeeeeee et 119
3.3.3.  Nhiét d6 dau ra ctia SAN PhAM ......c..oveveeeeeeeeeeieeieeeee s 120
3.3.4.  LuU lugng dong NQUYEN TiEU ......cvevvviieieieieeie e 121
3.3.5. Luu lugng dong nhi€n lHEU.........ccooviiiiiiiiii e 121
3.3.6.  Nhidt A0 KNOT 10.....uvereceereeieeeseeeeeeeeesesseeseseesess s ee s een s 122
3.3.7. HOP QAU ONE .ottt 122



KRR TR U1 R o1 o RN 122

3.3.9. NEON TTA .o 122

3.4. VAN HANH LO GIA NHIET TREN MO HINH ......cooeeeeeeeeeeeeeeeen 122
3.4.1. Céc kién thirc co ban vé van hanh thiét bi trén mo hinh.............cc......... 122
3.4.2. MOtAcONZ NGNE.....coiiiiiiiii s 123
3.4.3. Quy trinh khdi dong 10 gia nhi€t.......cccoviiiiiiiiie e 124
3.4.4. Quy trinh ngirng hoat dong 10 gia nhi€t..........ccooviiviiiiiiiiieee 125
3.45. Céc tinh hudng sy cb trong 1Uc van hanh:.........cccocvveerveverererenseereneen. 126
3.4.6. DOCSODOPEIA .....ovieeeeieeeereieeieeeeeesrese s es s sesse s 127
TAI LIEU THAM KHAO.......cooiiiieesieeeeeieeesestesess s ses s tessssesses st 130

Trang 5



Re

Gy, G2
Cp1, Cp2
t's, t72
71,772
Aty

Atp

DANH MUC CAC KY HIEU VIET TAT
van tdc trung binh
duong kinh éng
d6 nhét cuia chat long
hé sb Reynolds
nhiét lugng truyén cua thiét bi trao d6i nhiét , W
luu lwong khéi luegng cua chat 1ong ndng va lanh | kg/s
nhiét dung riéng cua chét long nong va lanh, kJ/kg.oC
nhiét d chat long nong va lanh & dau vao, oC
nhiét d6 chat long néng va lanh & dau ra, oC
d6 giam nhiét d6 cua chat long ndng

d6 tang nhiét do cua chat long lanh

Trang 6



DANH MUC CAC HINH VE

Hinh 1.1 Nguyén Iy 1am mét bang qUA trINN ........c.oveeeieeeeeeeeeeeeeee e 19
Hinh 1.2 Cau hinh thiét bi lam mat nuéc c6 cONG SUAL NN ......ecveeevreeeeeeeeeee e 20
Hinh 1.3 Thap lam ngudi nudc loai ddi lwu ty nhién, kiéu dng khoéi (Iam mat nguoc
dong — hinh trai) va (Iam méat cheéo dong — hinh phai). .........ccoeviiiiiiiiieeen 20
Hinh 1.4 (a)Thap lam ngudi loai cudng burc, Chéo dong .........ccevvevevvnieieiicece e 21
Hinh 1.5 Quat ly tdm (trai) va quat hudng truc (Phai) .......cceeevevveieiiec e 22

Hinh 1.6.
tu nhi
Hinh 1.7.
Hinh 1.8.
Hinh 1.9.
dong.

Hinh 1.10.

dong.

Hinh 1.11.
Hinh 1.12.
Hinh 1.13.
Hinh 1.14.
Hinh 1.15.
Hinh 1.16.
Hinh 1.17.
Hinh 1.18.
Hinh 1.19.
Hinh 1.20.
Hinh 1.21.

Hinh 1.22

Hinh 1.23.

B4 tri quat cAp khong khi cudng birc hd trg cho thap 1am ngudi nude ddi luu

SRS 22
B4 tri quat hd tro bén trong thap 1am nguoi doi luu tu NhIdN .......c.coeceeeeee 23
Cau hinh thap 1am ngudi ddi luu cudng bic loai cam ¢ng, chéo dong......... 23
Cau hinh thap 1am nguoi dbi luu cudng bic loai cam tmg, dong d6i, chéo
....................................................................................................................... 23
Cau hinh thap 1am nguoi ddi luu cudng bic loai cam tmg, dong don, chéo
....................................................................................................................... 24
Thép 1am ngudi duoc ché tao va lap dit theo kién khdng thao roi ............. 25
Thap 1am ngudi nhiéu cell, duoc ché tao riéng va ghép tai noi st dung.....25
Két cdu thap 1am ngudi cong sut 16n duoc két ghép tir cA&c mé dun nho...25
Céu hinh thap 1am nguoi hinh tron, ch€0 dONG .........c.cvvvvevvereererereieeeae, 26
CAu hinh thap 1am ngudi 8 canh, chéo dONg ..........ccevevevvevveeervcerirsreeseean, 26
Thap lam ngudi khong c6 tiét dién trao d6i nhiét (spray-fill), chéo dong...27
Vi du cau tao cua tiét dién trao d6i nhiét bén trong thap 1am ngugi ........... 27
CAu tao thiét bi do nhiét do bau w6t cua Khdng Khi...........c.ccveeeeeeveceeeane. 30
Thiét bi do dong thoi nhiét d6 bau wot va nhiét do bau Khd ............c......... 30
Dinh nghia cooling range va approach..........cccceeevivereneseerenesesee e 31

Tuan hoan dong khong khi ndng, bao hoa quay trd lai vao thap 1am ngudi
. Anh huéng cta van toc gid dén su phan b cua khong khi di ra khoi thap 32
Nguy co hdi luvu dong khong khi néng vao lai thap trong ciu hinh thap 1am

NQUOT AO1 TUU CUTNG DUC ...ttt 32
Hinh 1.24. Cau tao bé chira nudc ciia thap 1AM NQUOI........c.cveeveeeeeeeeeeeeeeeeeeee e 35
Hinh 1.25. Gia d& th&p 1am NQUOT ......cceviieiieeee e 35
Hinh 1.26. CAu ta0 Mt dAy D& D8 tONG ........cvvevererceeeeeeeee e, 36
Hinh 1.27. Céu tao than thap 1am ngudi bang thép KhONG M..........cvveevereeeeeeeeeen. 36
Hinh 1.28. Cau tao than thap 1am ngudi bang D& tNG ............coeeveveveereeeeeeeeeee e 36
Hinh 1.29. Hoat dong ctia bo Phan Phoi NUGC.........cveveveeeeeeeeeeeeeeeeeee e 37
Hinh 1.30. Thap lam ngudi 4 cells, sir dung 6ng phan phéi nUdC........cevevvevvrereeeenen, 37
Hinh 1.31. Thap 1am nguéi nudc st dung éng d6i dé phan phdi nuéc theo kiéu chéo

0 [0} 0o SRR 37
Hinh 1.32. Cau tao hé thong phan phdi NudC St dung 6Ng ........c.cveveveeeeeeeeeeeeeeae 38



Hinh 1.33. Hé thong phan phéi nudc (ngUoC ChIGU) .........evvveeeeeececeeeeeeeeee e 38
Hinh 1.34. Cac dau phan phdi nudc bang nhua c& 10N ..o, 38
Hinh 1.35. Cau tao van cap nuéc mai van hanh theo Kiéu co hoC.........ccvvvevvveevene. 38
Hinh 1.36. Cau tao thiét bi do va bao dong CAC thANG SO ........evvevcrereeeeeeeeeerseeeeeeae 39
Hinh 1.37. Cau tao quat 1am mat ché tao bang nhuya ting cuong soi cacho ................. 39
Hinh 1.38. Tiét dién dang thanh: bang gd (hinh trai) va kim loai (hinh phai) .............. 40
Hinh 1.39. Tiét dién dang tAM .........cc.covevvieeeiieeieceeeeeeee st 40
Hinh 1.40. Cau tao thiét bi giam that thoat nuwdC DANG §0.......c.oveeveeeeeeeeeeeeeee e 41
Hinh 1.41. CAu tao thiét bi giam thit thoat nuéc bang nhua PVC, loai 3 pass............. 41
Hinh 1.42. V6 boc cua thap 1am NQUOT........cveveieiiiee e 41
Hinh 1.43. Do bao hoa cua khong khi khi di qua thap 1AM NQUQI ........eveeevereeeeeeeeneee. 42
Hinh 1.44. “Ong Khoi” ctia thAp 1AM NQUOT........c.veveeeieeiieeseeieeseeesss et 42
Hinh 1.45. Chu trinh tuAn hodn nuGC 1AM MAL ... 43
Hinh 1.46. Cau hinh tuan hoan nudc 1am ngudi dé diéu tiét nhiét do nudc lam mat
(khong qua cao) trudc khi vao thap 1am NQUOI........ccceeevviiieee e 44
Hinh 1.47. C4u hinh tuan hoan nuéc dé diéu tiét nhiét ¢ nudc lam mat tradc khi vao
thAP TAM NQUOT ... et re e 44
Hinh 1.48. C4u hinh thap 1am ngudi cho phép X Iy NUGC DAN........cvevveeeeeeee, 45
Hinh 2.1. Truy&n Nhidt d2n NRIGE...........cviveieeeeeeeeeeeee e 49
Hinh 2.2. Truyén nhiét dbi lwu xay ra trong qué trinh gia nhiét khdng khi .................. 50
Hinh 2.3. Nhiét btrc xa truyén di theo tit €4 CAC HUGNG.......c..cvveeeeeeeeeeeeeeeee e 50
Hinh 2.4. Mang chat long tao nén béi cac luu chat khi trao doi nhiét giita 2 luu chat. 52
Hinh 2.5. Cach bo tri luu chat bén trong thiét bi trao d6i nhiét: ciing chiéu (co-curent)
va NEUOC ChiCu (COUNTEICUITENT). ..., 53
Hinh 2.6. Thiét bi trao d6i nhiét 1-2-shell-tube eXChanger. ...........coceveeeeeeeereeesenens 54
Hinh 2.7. Thiét bi trao d6i NIt ONG ChUM .......ouiviiceeeeee e 56
Hinh 2.8. C4u tao thiét bi trao d6i Nhiét dNG CUM .......oeveieeeeeeeeeeeeeeeeee e 57
Hinh 2.9. Céc loai ciu tao cua dau, than va dudi cua thiét bi trao ddi nhiét dng chum.
................................................................................................................................ o7
Hinh 2.10. Thiét bi dun s6i 1ai (KELE) .........ccveveevrerreeeeeeseeseseeveeeeeeeeessee e, 59
Hinh 2.11. Thiét bi trao d6i nhiét ki¢u 6ng 10Ng 6N ....v.vvevereererreieieeeeeereseeiee e, 60
Hinh 2.12. Thiét bi trao d6i nhiét kiéu 6ng ChUM .......co.ovieeeeeieeeeeeeeeee e, 60
Hinh 2.13. T4m ngan trong thiét bi trao d0i Nhibt.........covvevevreeeecseeressseeseeseeieeeens 61
Hinh 2.14. Cach b6 tri AUONZ ONE .....voevcveeereeiese e 62
Hinh 2.15. Cac kiéu vach ngan va su sap xép cac vach ngan trong thiét bi trao doi
FUREEE 1 oveo e e e e e e e s e s s e s e s e s ee e ee s e et ee s e st ee s ee s e s e e e s e s s e r e 62
Hinh 2.16. “Shell and heat eXChangers™...........ccoeveiiririiii e s 63
Hinh 2.17. Thiét bi trao ddi nhiét dng ¢ dinh (Fixed tube Sheet) ...........ccccccvvevvireenne. 63
Hinh 2.18..Thiét bi trao d6i nhiét dau di dong (Packed floating head)............c..co........ 63

Hinh 2.19

. Thiét bi trao d6i nhiét co dau di dong bén trong (Internal floating head)...64

Trang 6



Hinh 2.20.

Hinh 2.22.

ong. ..
Hinh 2.23.
Hinh 2.24.

éng. ..
Hinh 2.25.
Hinh 2.26.

Thiét bi trao doi nhiét c6 dau di dong bén trong (Outside packed floating

....................................................................................................................... 64
Thiét bi trao d6i nhiét c6 dau di dong bén trong (Pull-through floating
....................................................................................................................... 64
Thiét bi trao d6i nhiét c6 dau cb dinh 1 pass phia ng va 1 pass phia vo
....................................................................................................................... 65
Cau tao thiét bj trao doi Nhiét cd dau € diNN......c.evvvecveeieeeeeeeeeeins 66
Thiét bi trao doi nhiét c6 dau c dinh 2 pass phia éng va 1 pass phia vo
....................................................................................................................... 66
Thiét bi trao d6i NNiet co GAU di ONG .....veverereeeeeeee s 68

Thiét bi trao d6i nhiét 5ng chim, loai chit U: loai 2 pass éng (pass dau tién

cling chiéu véi chiéu cia dong luu chét di bén ngoai dng, pass thir nhi nguoc chiéu

Vvé6i chiéu luu chit di bén ngoai dng), 1 PaSS VO. c..ceeeeeeeeeieeeeeeeseeeeeeessee e, 68
Hinh 2.27. Cau tao thiét bi trao d6i Nhiet dang tAM ..........cccooeveeeeeeeieeeeseeeeee e 70
Hinh 2.28. B tri dong chay di bén trong thiét bj trao d6i nhiét dang tam. .................. 70
Hinh 2.29. Reboiler kiéu Kettle. Chiim éng c6 thé loai chit U hodc cham éng thang..72
Hinh 2.30. B6 tri reboiler Kettle trong day thap chung cat va thiét bi reboiler ............ 73
Hinh 2.31. Thiét bi reboiler thermosyphon NamM NQaNg ..........cc.ccoeeereeeveeeseseeneseienenn, 74
Hinh 2.32. So d6 b tri thiét bi reboilr thermosyphon trong thap chung cét. ............... 74
Hinh 2.33. C4u tao thiét bi 1am mat St dung NUOC. ......cvvveeeereereeeeeeeeeee e, 75
Hinh 2.34. Thiét bj 1am mét bing khéng khi loai cam tng (Induced draft).................. 76
Hinh 2.35. Thiét bi 1am mat bang khong khi loai cudng buc (Forced draft)................. 76
Hinh 2.36. Thiét bi ngung tu (pha khi chuyén thanh pha 16ng) ..........cc.ccceveevevrverrnnenne. 77
Hinh 2.37. Thiét bi ngung tu st dung KRONG KNT ... 77
Hinh 2.38. Hién tuong dong cin gay giam bé mat trao doi nhiét ..........cccoeeveeeveveveene. 83
Hinh 2.39. St dung nudc ap lue dé 1am sach cian ban bam trong va ngoai ong. .......... 83
Hinh 2.40. CAu tao cua thiét bi trao doi nhiét c6 dau ¢ dinN ..., 86
Hinh 2.41. Thiét bi trao d6i nhiét c6 dau cb dinh cé tubesheet va vo duogc han cd dinh

VOT NNAU .ottt 86
HINh 2.42. VO VA NEP DU LIEN VO ..o 86
Hinh 2.43. Cau tao cua thiét bi trao doi nhiét c6 dau di dONg.........ccoovvvvvvevveeeverrnene, 88
Hinh 2.44. Cau tao cua thiét bi trao doi nhiét bang gid co sir dung quat....................... 90
Hinh 3.1 Qua trinh d6t chay nhién 1idu va truyén Nhidt ..........cc.ccevveveveverereeieeieenan, 106
Hinh 3.2. C4c yéu t6 can cho su chay (Tam gidc ChAY) .........cccoveveeeeveeeeeeeeereeeneen, 106
Hinh 3.3. Phan loai 10 gia nhiét theo cach b tri dau ddt ..........occoveevieeeeeeeeeen. 109
Hinh 3.4. Mot s6 10ai 10 gia nhiét dién NINN.........cooveeeeceeceeeeeeeeee e, 110
Hinh 3.5. CAU ta0 10 i@ NNIBL........veeeeeceeeeeeeeeeee e 111
HINh 3.6. DONQG ChAY 1 PASS.....cuecviiviiiieiiiteiieeie ettt te ettt sresraenesreareas 112
Hinh 3.7. DONg chay 2 pass (MNIGU PASS) .........c..evreverermerreeressssssersesseseesesssnsessensenenes 112
HINA 3.8, ONG NOT ...ttt 112
HINN 3.9. HOP QAU GG ..t 112



Hinh 3.10.
Hinh 3.11.
Hinh 3.12.
Hinh 3.13.
Hinh 3.14.
Hinh 3.15.
Hinh 3.16.
Hinh 3.17.
Hinh 3.18.
Hinh 3.19.
Hinh 3.20.
Hinh 3.21.
Hinh 3.22.
Hinh 3.23.
Hinh 3.24.
Hinh 3.25.

Dau N61 0N dANG CONG....vvvvvrrveereereieseeieseeeeesee et ees e 113

Céc kiéu hé thong cung cap Khong Khi.........c.co.eveevereerreierersrsceeieeeenees 113
Lam nong Khdng Khi NN rOtOr ..o 114
Lam néng khdng khi théng qua cac dng trao d6i Nhidt.............cccevveeee.. 114
Lam néng khong Khi Nho hoi nUGC .....veeveeieeceeecc e 114
DAU At KNTNO ..o 115
DAau d6t Khi €O NOA trON trHGC.cv.eevveeeeeeeeeeeeeeee e er e en e 116
DAU d6t NNIEN HHEU GAU........cvviirierisese s 116
DAU GOt KEENOP <.t 117
Hé thong cung cap NNIBN TidU KNT......cvvvieeceeeeeeeesese e 117
Hé thong cung CAp NNIEN TiBU AU ........cvveveeeeeeeeeeeeeeeeeese e 118
Do thi quan hé giita luong khong khi du va lugng oxy trong khoi 10.......118
Sy thay d6i ctia 4p Suat theo Vi tri trong 10........co.ccveeeveeereeeeeeeeeeeeees 120
Diéu khién nhiét do ra ctia dong cONG NGNE .......cvevevveeveereereeerereeseerereeens 120
Diéu khién luu luong cta dong NGUYAN 18U .........cveveveeeeeeeee e 121
Diéu khién luu lwong cua dong nguyén liéu theo kiéu ti Ié (ratio) ........... 121

Trang 8



DANH MUC CAC BANG

Bang 2.1. Théng ké lai nhimg trudng hop c6 thé xay ra khi tién hanh khai dong va ngung

hoat dong thiét bi trao d01 NNIGE: ..........cveeveeveeeieeeeeeeeee e 81
Bang 2.2. Qui trinh thuc hién thao lap, kiém tra thiét bi trao doi nhiét ¢ hai dau cé dinh

................................................................................................................................ 87
Bang 2.3. Qui trinh thao lap, kiém tra thiét bi trao d6i nhiét c6 dau khéng cé dinh.....88
Bang 2.4. Qui trinh thao 14p, kiém tra thiét bi trao d6i nhiét bang gio cé st dung quat90
Bang 3.1. Nang lugng nhiét trong phan trng chay cua cac Khi.........c..cccoeovevieiieinnnn. 107
Bang 3.2. Gidi han chy clia CAC KN ....oouoveiiiiiic s 108

Trang 10



GIAO TRINH MO DUN

1. Tén mé dun: VAN HANH LO GIA NHIET, THIET BINHIET

2. Ma mo dun: PETR53111

3. Vi tri, tinh chit, y nghia va vai tré cia mé dun:

3.1. Vi tri: La mo6 dun bat budc thuoc phan mén hoc, mé dun chuyén mon nghé cua
chuong trinh dao tao. Mén dun ndy duoc day trude mé dun Van hanh thiét bi tach dau
khi va sau cac moé dun nhu: Van hanh hé thong duong 6ng va bé chira, van hanh may
thay khi 1.

3.2. Tinh chit: M6 dun nay trang bi nhitng kién thuc, ki ning vé Lo gia nhiét va thiét
bi nhiét caia nghé Van hanh thiét bi ché bién Dau khi.

3.3. Y nghia va vai trd ciia mé dun: Gido trinh nay trinh bay mét cach cé hé théng
cac kién thirc vé nguyén ly hoat dong va cau tao cua thiét bi trao doi nhiét va cac loai
thap 1am ngudi thuong ding trong cong nghiép dau khi.

4. Muc tiéu cia md dun: Thiét bi nhiét 1a mot thiét bi quan trong trong nganh loc héa
dau va ché bién dau khi. Chinh vi vy doi hoi ngudi tho phai nim duogc cau tao, van
hanh thanh thao.

4.1. VéKkién thirc:

Al. Trinh bay duogc cAu tao, nguyén tic hoat dong va qui trinh van hanh cua thap lam

ngudi;

A2: Trinh bé}of duoc cac hinh thirc trao d6i nhiét, cach bd tri dong chay va ciu tao cla

thiét bi trao do1 nhiét;

A3. Trinh bay duoc ciu tao, nguyén tic hoat dong cua 1o gia nhiét. CAu tao va chirc ning

cua cac bd phan trong 16 gia nhiét;

A4. Liét ké duoc cac thong sb van hanh cua 10 gia nhiét, thiét bi trao d6i nhiét va thap

lam nguoi.

4.2. V&Kky ning:

B1. Kh(:)i dong va ngimg hoat dong 10 gia nhiét, thiét bi trao d6i nhiét va thap 1am ngudi

trén thi¢t bi hodc md hinh theo quy trinh.

4.3. Vé ning lwce tw chii va trach nhiém:

Cl. Tuén Fhﬁ tuyét doi cac qui dinh vé an toan, pcee, noi quy phong hoc/ phong mé hinh

va quy ché ctia nha truong;

C2. Tuan thu c&c qui trinh van hanh céc thiét bi co khi, dién, tur dong hoa c6 lién quan;

C3. Xéc? dinh duoc géng viéc pl}éi thuc hiép, hoég thanh cac cong viéc theo yéu cu,

khong dé xay ra sy co, hu hong doi voi hé thong thiét bi;

5. Noi dung cia mo dun:

5.1. Chwong trinh khung
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Thoi gian dao tao (gio)

Trong do
. S6 Thuc -
Ma A A " . 2 o Thi/
MH/MB/HP Tén mon hoc, mé dun tm7 To?g Ly ,hanf.l{ Kiém tra
chi | s0 . | thi nghiém/
thuyet Se 4A L
bai tap/
thio luian LT | TH
| CH IO G2 AU ot 14 | 285 | 117 153 0|5
cwong
COMP52001 | Giao duc chinh tri 2 30 15 13 2 0
COMP51003 | Phap luat 1 | 15 9 5 1 ]0
COMP52005 | Gido duc thé chét 1 30 4 24 0| 2
COMP51007 Sulr?r? duc quoc phong va An 2 | 45 | 21 21 1| 2
COMP52009 | Tin hoc 2 45 15 29 0 1
FORL54002 | Tiéng Anh 4 | 90 30 56 4 |0
SAEN52001 | An toan vé sinh lao dong 2 30 23 5 2 0
I, Cac mon hoc, mo dun chuyen | ;7 | 1195 | 349 759 25 | 57
mon nganh, nghé
1.1, LB IS, DALy 7 | 135 | 65 63 4 | 3
thuat co s¢
MECM52003 | V& k§ thuat - 1 2 | 45 15 28 0 | 2
ELEI53011 | Pién k¥ thuat 2 3 | 45 36 6 3|0
AUTMS52111 | Co s diéu khién qua trinh 2 45 14 29 1 |1
1.2, Cic mon hoc, md dun chuyén | 5 | 1555 | ogs 696 21 | 54
mon nganh, nghé
PETR53005 | San phiam dau mo 45 42 0
PETR56107 | Van hanh may thuy khi I 150 28 106 14
PETR56109 | Yo hanhhe thong duong ong | ¢ | 150 | o9 106 3 | 13
va bé chura
PETR53111 | VAnhanhlo gianhit, thietby | 5 | 25 | 5 50 2 | 2
nhiét
PETR56115 | Y hanh phanxuong chung | o py5 | 45 04 3 | 6
cat dau tho
PETRS56116 Zﬁ?fﬁnhphwlxuongChebwn 6 | 145 | 42 94 3 | 6
PETR56118 | "4 hanh cde phan xudngche | o | 450 | 54 108 2 | 4
bién khi
PETR54219 | Thyc tap san xuét 4 | 195 | 45 138 3|09
Téng sb: 61 | 1475 | 466 912 35 | 62
5.2.  Chwong trinh chi tiét m6 dun

S6 TT

Néi dung tong quat

Thai gian (gio)
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Thuc hanh, .
Tong Ly | thi nghiém, | Kiém tra
s0 thuyét | thio luan,

baitip || 1 | TH

1 Bai 1: Thap lam ngudi 15 6 8 1
1.1 | Co ban vé thap lam ngui 3 3
1.2 | CAu tric cua thap lam nguoi 4 4
1.3 | Thuc tap van hanh thap lam nguoi 9 8 1
2 Bai 2: Thiét bi trao doi nhiét 30 11 18 1
2.1 | Coban vé thiét bj trao doi nhiét 8 8
29 Qu_iAtrinh van hanh thiét bi trao di 5 5
nhiét
23 | oy omadoinmer | 19 18 !
3 Bai 3: Lo gia nhiét 30 4 24 1 1
3.1 | Khéi niém vé su chay 1 1
3.2 | CAu tao 10 gia nhiét 1.5 1.5
3.3 | Mot sé van dé vé 10 gia nhiét 2.5 1.5 1
3.4 | Van hanh 10 gia nhiét trén md hinh 25 24 1
Cong 75 21 50 2 2

6. Piéu kién thuc hién md dun:

6.1.
6.2.

Phong hec Ly thuyét/Thuc hanh: Pap ang phong hoc chuan

Trang thiét bi day hoc: Projetor, may vi tinh, bang, phan, mé hinh mé phong

thap 1am ngudi, 10 gia nhiét, thiét bi trao doi nhiét.

6.3. Hoc liéu, dung cu, md hinh, phwong tién: Giao trinh, gido an, qui trinh van
hanh.
6.4. Céc diéu kién khac:

7. N§i dung va phwong phap danh gia:

7.1.

Noi dung:
- Kién thuc: Panh gia tat ca noi dung da néu trong muc tiéu kién thirc
- K¥ nang: Panh gia tat ca noi dung di néu trong muc tiéu ki ning.
- Nang lyc tu chi va trach nhiém: Trong qué trinh hoc tap, nguoi hoc can:
+ Nghién ctu bai trude khi dén 16p.
+ Chuan bi day du tai liéu hoc tap.
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+ Tham gia day du thoi lwgng md dun theo quy dinh.

+ Nghiém tlc trong qua trinh hoc tap.

7.2.

Nguoi hoc duge danh gid tich liy m6 dun nhu sau:

Phwong phap:

7.2.1. Céch danh gia
- Ap dung quy ché dao tao Cao dang hé chinh quy ban hanh kém theo Théng tu s6

09/2017/TT-LDTBXH, ngay 13/3/2017 ciia Bo trusng Bo Lao dong — Thuong binh va

Xa hoi.
- Huéng dan thuc hién quy ché dao tao ap dung tai Truong Cao dang Dau khi nhu
sau:
Piém danh gia Trong so
+ Piém kiém tra thuong xuyén (Hé s6 1) 40%
+ Piém kiém tra dinh ky (Hé s6 2)
+ Diém thi két thac mé dun 60%
7.2.2. Phwong phép danh gia
Phwong phap | Phwong phap | Hinh thic Chuandaura | S6 | Thoidiém
danh gia t6 chirc kiém tra danh gia cot | kiémtra
Thuong xuyén Quan sat/ Bang kiem/ | A1, A2, A3,A4 | 1 | Sau5 gio.
Hoi dép Cau hol B1
C1,C2,C3
binh ky Viét/ Thong Tu luan/ A3, B1, C2 4 | Sau 15 gio
quahiacntgham Tric nghiém/ San
¢ tap pham hoc tap
Két thic mo Viét/ Thong | Tu luanvatric | Al, A2, A3, A4 | 4 | Sau75gio
dun qua san pham | nghiém/ San
A 2 . Bl
hoc tap pham hoc tap
C1,C2,C3

7.2.3. Céch tinh diém

- Piém danh gia thanh phan va diém thi két thic mo dun duoc cham theo thang

diém 10 (tir 0 dén 10), 1am tron dén mot chir s6 thap phan.
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- Biém mé dun 1 tong diém cua tat ca diém danh gia thanh phan ciia mé dun nhan

Véi trong sé tuong mg. Diém mo dun theo thang diém 10 lam tron dén mot chir sé thap
phan.
8. Hwéng din thuc hign mo dun
8.1. Pham vi, d6i twong ap dung: Déi twong HSSV truong Cao dang Dau khi.
8.2. Phwong phap giang day, hoc tdp m6 dun
8.2.1. Poi véi ngudi day
* |y thuyét: Ap dung phuong phap day hoc tich cuc bao gdm: néu van dé, huéng dan
doc tai liéu, bai tap tinh hubng, cau hai thao luan...
* Bai tap: Phan chia nhom nhé thuc hién bai tap theo ndi dung dé ra.
* Thao luan: Phan chia nhom nho thao luan theo noi dung dé ra.
* Hwéng din tw hoc theo nhom: Nhom truong phan cong cac thanh vién trong nhom
tim hiéu, nghién ctu theo yéu cau noi dung trong bai hoc, ca nhém thao luan, trinh bay
noi dung, ghi chép va viét bao cao nhom.
8.2.2. Poi véi ngudi hoc: Ngudi hoc phai thuc hién cac nhiém vy nhu sau:

- Nghién ciru ky bai hoc tai nha trude khi dén 16p. Cac tai liéu tham khao s& duoc cung
cap ngudn trude khi ngudi hoc vao hoc mé dun nay (trang web, thu vién, tai liéu...)

- Tham du téi thiéu 70% cac budi giang ly thuyét va 100% budi hoc thuc hanh. Néu
ngudi hoc vang >30% sb tiét 1y thuyét hoac >0% sb tiét thuc hanh phai hoc lai mé dun

ma&i duge tham duy ki thi lan sau.

- Tu hoc va thao luan nhém: 13 mot phwong phéap hoc tap két hop gitta 1am viéc theo
nhém va 1am viéc c& nhan. Mot nhém gdm 2-3 ngudi hoc s& dugc cung cap cha dé thao
luan trudc khi hoc ly thuyét, thuc hanh. M&i nguoi hoc s& chiu trach nhiém vé 1 hoic mot
s6 ndi dung trong chii d& ma nhoém da phan cong dé phét trién va hoan thién tét nhat toan
bo chu dé thao luan caa nhom.

- Tham dy du céc bai kiém tra thuong xuyén, dinh ky.

- Tham duy thi két thiic m dun.

- Chu dong t6 chue thuc hién gid tu hoc.

9. Tai liéu tham khao:

- Tai liéu tiéng Viét:

[1]  Truong Cao Pang Dau khi, Gido trinh vdn hanh 10 gia nhiét, thiét bj nhiét, Luu
hanh no6i bo, 2017.
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- Tai liéu nwéc ngoai: Tai liéu tham khao trén hé théng caa phong mé hinh.
[1]  Prosimulator, Heater with APH HT0O01(version 3), Mar 2015.
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BAI 1. THAP LAM NGUOI

GIOI THIEU BAI 1

Bai 1 gioi thiéu vé mot s6 ndi dung co ban lién quan dén Thap 1am ngudi dé ngudi hoc ¢6

duoc kién thirc nén tang va dé dang tiép can cong viéc sau nay.

7
0‘0

MUC TIEU BAI 1

Sau khi hoc xong chwong nay, nguoi hoc ¢ khd nang:

>

>

>

Vé kién thiec:

M@ td cdu tgo, nguyén tic hoat déng va qui trinh vdn hanh cuia thap 1am ngugi
Vé k§ ning:

Khai dong va ngung hoat dong thap lam ngugi trén mé hinh dung theo quy trinh;
Vé néng luc tw chi va trach nhigm:

Rén luyén tac phong lam viéc khoa hoc, tinh cdn thdn, ti mi, chinh xac va kha

nang lam viéc theo nhom.

K/
L4

Bai 1:

PHUONG PHAP GIANG DAY VA HQC TAP BAI 1

Péi véi ngueoi day:

+ Thiét ké gido an theo thé logi ly thuyét, thuc hanh hogc tich hop phil hop véi bai
hoc. Gi&o &n duroc sogn theo bai hogc busi day.

+ Té6 chic giang day: Chia ca, nhém (phy thugc vao sé lwong sinh vién/lop)

Poi Vé6i nguoi hoc:

+ Chudn bj tai liéu, dung cu hoc tdp, vé ghi day dii;

+ Hoan thanh céc bai thuc hanh ky nang;

+ Té6 chac 1am viéc nhdm, 1am viée déc lap;

+ Tudn thi quy dinh an toan, gio gidc.

PIEU KIEN THUC HIEN BAI 1

Phong hgc chuyén mén héa/nha xwong: Phong mé hinh

Trang thiét bi may mdc: May tinh, may chiéu, mé hinh mé phong thap 1am ngudi.
Hoc liéu, dung cu, nguyén vit ligu: Giao an, gido trinh, quy trinh thuc hanh.

Cic diéu kién khac: Khdng co

KIEM TRA VA PANH GIA BAI 1

Noi dung:

Kién thizc: Kiém tra va danh gid tdt cd ngi dung da néu trong muc tiéu kién thic
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v’ Ky nang: Pdnh gid tat ca néi dung da néu trong muc tiéu ki ndng.

v Ndang Iyc tw chu va trach nhiém: Trong qué trinh hoc tdp, nguoi hoc can:
+ Nghién citu bai trueéc khi d@én lop
+ Chudn bj day du tai liéu hoc tdp.
+ Tham gia day dii thoi lieong mé dun.

+ Nghiém tdc trong qua trinh hoc tdp.

Phwong phap:

Diém kiém tra thwong xuyén: 1 diém kiém tra (hinh thic: van dap, bang kiém)

Kiém tra dinh ky Iy thuyét: 1 diém kiém tra (hinh thizc: Trac nghiém)

< X

Kiém tra dinh ky thuc hanh: Khéng
< NOI DUNG BAI 1
1.1. CO BAN VE THAP LAM NGUOQI

1.1.1 Giéi thiéu chung
Céc qué trinh céng nghé hoa hoc néi chung va cac qué trinh loc hoa dau noi riéng

lubn c6 cac dong cong nghé nhiét do cao can tién hanh 1am ngudi treéc khi dwa qua cong
doan cdng nghé khac hoac tién hanh luu kho. Luu chat 1am mét thudng duoc sir dung
nhat 12 khdng khi va nuéc, ddi véi luu chat thi hai ndy, sau qua trinh trao doi nhiét 1am
mét trong céc thiét bi trao ddi nhiét, dong nuéc ndy trd nén néng hon, co nhiét d6 cao va
khong thé sir dung 1am luu chat 1am mét duoc nita. Luong nudc ndng ndy co thé thai ra
moi truong hoac tai sir dung tuan hoan dé tiép tuc 1am mat cac dong cong nghé khac.
Trudc khi 6 thé tai sir dung, nudc ndng nay can phai xt Iy tan nhiét — lam mat trong céc
thiét bi goi & hé thong thap 1am nguoi nude — tiéng anh goi 1a Cooling tower.

Qua trinh 1am mat nuéc ndng trong cac thiét bi 1am mat dugc dya trén co s& 1am mat
tan nhiét b4c hoi, xay ra trong tu nhién tai cac song, hd, ... noi c6 dién tich mit thoang
I6n, dudi tac dong caa khdng khi luu thdng lam mat.

Bai 1: Thap Lam Ngugi Trang 18



