PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

MUC LUC

LOTMO DAU .....coooooiieieine it 7

PHAN I: LAP LUAN KINH TE KY THUAT ......c.cc.coooviiiiieeeeeeee 8

1.1. Hién trang san xudt, tiéu thu bia trén thé gidi va Vigt Nam ............. 8
1.2. Lua chon dia diém xay dung nhd MAY........ccocevviiiiiiiiee e 8
1.3. VUNE NEUYEN LIEU ..ot 9
1.4. Thi trudng tiéu thy SAN PhAM.......c..cveeeeeeeeeeeeeeeeeeeee s 9
1.5. Nguén cung cép dién, nudc, lanh ... 9
1.6. Nguon cung cAp Nhien U ......covevveevrvcereeeeseeeeeeeeese e 10
1.7. NUON NNAN TUC .v.voeeeteee ettt 10
1.8. (G120 thONE VAN A1 ... 10
1.9. V¢ sinh moi truong, XU Iy nudc thi......ccooovvieeiiiii, 10
PHAN II: NGUYEN LIEU VA YEU CAU VE NGUYEN LIEU......... 11

2.1. Nguyén liéu ding trong san XUAt bia .........c..ce.cvrerrrerrersrnsenieneenens 11
2.1.1. Malt dai Mach.......coooiiiiiii 11
A T €7 1o N 12
2.1.3. HOENOUDION......coiiiicic s 13
2.1.3.1. Cdc chi tiéu ky thudt cu@ ROQ. .............cccoueviciiiiiiiiiiiiie e 13
2.1.3.2. Thanh phan hoa hoc clia BOG ...............c.oeveeveeseeeseeeeeseeeseeeerenn, 14
204, NAMU MM ..ot 14
N O T |7 o <SS 16
2.1.6.  CaAc nGUYEN iU PRU..........cooociiieiiiiii e 16
2.1.6.1. Ché pham enzyme Maturez L ..............cocvwevrerrereerveisrissensensenseninnnn, 16
2.1.6.2. NQUyén lieu PRU 7O .......coooieiiii e 17
2.2. Chon day Chuyen SAN XUAL.........coveveererserrisessessssesseseesesssssessssenseneenens 17
2.3. Thuyét minh day chuyén SAn XUAL. ........cccovererereneieersressenieeinns 17
2.3.1. S0 d6 khdi day chuy@n SAn XUAt.........ccevvververnrereeiesrssssensenenens 17
2.3.2.  Thuyét minh day chuy@n SAn XUGL ...........cccoeveeveeeserereesceresiresnnns 18
2.3.2.1. NGRIGH NGUYEH [iBU.....oooveeveeeeeeeerseeeereesrsvsses s, 18
2.3.2.2. QUA I O HOG oo 19
2.3.2.3. Qua trinh GUONG NOA...........c..ccooeiveiiiiiiiiiei e 20
2.3.2.4. LoC dich AUONG............ocoviiiiiiiiiiiiie e 21

Nguyén Phi Anh 1 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

2.3.2.5. NAUROG .o 22
2.3.2.6. LANZ XOAY ..o 22
2.3.2.7. Lam lanh nhanh................ccccccociviiiiiii 22
2.3.2.8. Bao hoa O2 vao dich [én men .....................cccccocviii 23
2.3.2.9. Cdp ndm men va tién hanh 181 Men .............ocooveveevcerereeeseescrresenn, 23
2.3.2.10. LOC DI ...cccccooooioieieeeeeee et 25
2.3.2.11. Tang trit va on dinh tinh chat ciia bia thanh pham........................ 26
2.3.2.12. HOGN thin SAN PRGN ......cooveoeeeeeeeseeeeeeeeeeeerees e 26
2.3.3.  HE thong CIP il NAG MAY c......ooveeeeeeeeeeseeeeeereeesereseeeeees s 28
2.3.3.1.H¢ thong CIP ctia phan Xuomg NAU..............coveveevveererereeeeeesesresenons 28
2.3.3.2. Hé théng CIP ciia phan Xuong 160 men ..............ooeceveveeeveevcseereenn. 28
PHAN III: TINH CAN BANG SAN PHAM.......cocovvinriininnnineen, 30

VA LAP KE HOACH SAN XUAT ........oooiiiieeieeeeeeeeeeeeeeee e, 30

Lap KE NOACH SAN XUAL 1.ttt ee et ettt e e 30
3.1. Tinh cin bang san pham cho bia hoi. .....co.covvveeceveeiseieeeeeee e, 31
3.1.1. Lwong bia va dich duong qua cdac cong doan: .............c...cocueune.. 31
3.1.2.  Tinh nguyén licu cho 100l bia hoi 10.50Bx. ........cccccovveiiiviinnennnnnn. 32
3.1.3.  Tinh [EONG DA. ...t s 33
3.1.4. Tinh lwong nudc ding trong qud trinh ndu va riea ba. ................ 34
3.1.5.  Tinh cac nguyén liu KRAC: .........c..cccooveiiiiiiiiiiiiiiiie e 35
3.1.6.  Tinh CAc SAN PRAM DAY ...co.ceoeeeseoeeeeeeeeeeeeeeee e 36
3.2. Tinh cdn bang san pham cho bia Chai ............c..cccoveveveereevereerisresinns 39
3.2.1.  Tinh lwong bia va luwong dich duwong qua cac cong doan. .............. 39
3.2.2.  Tinh lwong gao, malt cho 1001l bia chai 11,50 BX .......cc...ccoeeunnne.. 39
3.2.3.  Tinh DEONG DA ..ot 40
3.2.4.  Tinh luwong mede ding trong qud trinh ndu va rita ba .................. 41
3.2.4.1. Luong nuwdc ding trong quad trinh ho hod............oeveeveveevererirennnen, 41
3.2.4.2. Lwong nuoc trong qud trinh duong hoa ..............ccccccoeveeveiincnnnnnne. 41
3.2.4.3. Tinh cdc nguyén lieu kRAC............cc.cccooeveiiiiiiiiiiiii i 42
3.2.4.4. Tinh CAc SAN PRAM DAY ...oooceveeseoeeeeeeeeeeeeeeee s 43
PHAN IV: TINH TOAN VA CHON THIET Bl .........ccooovieeieiiean, 46

4.1.  Thiét bi trong Khu NGhIEN.......ccevvereererereceeeeeeesee e, 46
St R O [ o OSSR 46
8,120 GAU .o 46
813, My NGHIN ML ......coooveeveeoeeeeeeeerseeereeeee s ses e, 47
B1A.  May NGHIEH QUO. ..c.eeeeeeveeeseeeeeeeeeerseesier s 47

Nguyén Phi Anh 2 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

A4.15.  MAy nghien Malt IOL. .........ooooeoeeveeeeeseeeeeeeceeeeee e 47
816, THIGt Bi KRAC. oo 47
4.2.  Thiét bi trong NhA NAU .......coevieeeeeeeeeeeeee e 48
821, NOUHO HOQ...ooeooeveeeieveeerierseeeereees e esses s 48
8.2.2.  NOI GUONG HOG......oo.oooeoeeeeeeeseeeeeeeeeeseeeeee e 49
4.2.3. THING 10C AAY DANG: ..o 51
4.2.4. NOI FAU HOG ..ov.eeeeseseeeeeseeeeeee ettt ettt e 52
8.25.  TRUNG IANG XOAY: woveveoeeeeeeeeseeeeeeeeees e ee e 53
A4.2.6.  Thiét bi lanh nhanh va SUC KRl ......ocooveveeeeeeeeeseeeseeeeeeeeeereeeeesesnen, 54
A.2.7.  BOM cooiioiiiii e 55
4.2.8. Thung nudc nong, thung nedc lanh. .............cccoeeevevveeieiinesiesinennnn, 57
4.2.9. HE thONG CIP.......oooeeeeeeeeeeeeeeeeeeeeeeee s 58
4.3. Thiét bi trong phan XuONg 18N MeN........ccoveveeeeeeeeeeeeeeeeereeneeeae, 59
4,31, TanK IBN MeN. ..ccce e 59
4.3.2.  Thiét bi nhdn men giong cap I, AP IL. ........oooeoevveeeoreeeerreeeereenn, 61
4.3.3.  Thiét bi rira men Sita k6t LANG .........ccoeoereeeeseeeeseeeeeseee e 63
A4.3.4.  Thiét bi BAO QUAN TER STEA. ....co.oeveeeeseeeseeeseeeseeesees s 64
84.35.  HE thong CIP IANK. ......coovoeeeeeeseoeeeeeeeeeeeeeeeeees e 65
4.4, Thiét bi trong phan xudng hoan thibn.........ccceeveevereeereeeseeeeae, 65
4.4.1. Thiét bi loc IPONG DIQ ..ot 65
4.4.2. Thung tang trit va bao hoa COy. ...cceevvveiiiiiieiic e, 66
A.4.3.  HE thong Chibt BOCK.........oooeieeeeesoeeseeeeseeeeeseeeeseeee e 66
AA44.  HE thong CRibt CRAL .......co.oveveeeseeeeeeeeeeeeeeeeee s 67
445, May thanh trung: ......cccoeiie e 68
4.4.6. MAYy dan NhaN: ... 69
BAT.  MEYXEP KOL: oo 69
4.8 MAY FUA KEL: ....ooocveveeii ittt 69
PHAN V: TINH NHIET NANG, HOI LANH, LUQNG NUOC.......... 70
VA PIEN NANG .....coooviiiiiiiiieeteees e enes st enen s sanss s 70
DL tuerererereneneeessse s s seseaeaesese s e s s e st st eaeaeaeaeaeaeneanasananes TINH HOI. 70
5.1.1.  Luong hoi cdp cho ROi KO HOG .........ooovveeeeeeeecseeeeeeeeeseeeeeeees s 71
5.1.2.  Luong hoi cdp cho noi QUONG NOG...........oeeveeeveeeeeeresresresserseennnn, 74
5.1.3.  Luwong hoi cap cho qud trinh dun hoa ................ocvoveveevvrevrennnnnn, 76
5.1.4.  Luwong hoi cdp cho thiét bi @un o NONG............occvveeverrerrerrrrennn, 77
5.1.5.  Luwong hoi cdp cho phdn xuéng hoan thién ..............ceceevevevvneenen. 78
5.0.6.  CHOM MOt ROU .o 78

Nguyén Phi Anh 3 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

5.1.7. Tinh nhién Lidu Cho NOT ROT. .ovovveeeeeeseeeeeeeeeeeeeeeeeeesesesss s eneens 79
5.2. Tinh lanh cho Nhd MAY..........ccoce i 80
5.2.1.  Tinh luong nuéc 2°C ding cho may lanh nhanh ............................ 80
5.2.2.  Tinh lgnh cho thiét bi [60 MeR. .....cocooceeeeeeeeeeeeeeeeeseeeseseeseeeeneneens 81
5.2.3.  Tinh lanh cho thiét bi NG MEN. ..oooeeeeeeeeeeeeeeeeeeeeereseseeeeeeeeeneens 83
5.2.4. Tinh lanh cdp cho thing chita Bid. ............cocooeeveeveeesereseeeeeeeereesenne 85
5.2.5.  Chon may Lanh. ...........ccoocuiiiiiiiiiiiiiiiii e 86
53. Tinh dién ti€u thu cho nha MAy.........ccovvviviiii e, 86
5.3.1.  Tinh phut tai CHIGU SANG .....c.oveeeeeeeeeseeeeeeeeeeeeeeeereeee e 86
5.3.1.1.CACH DO t1T AN .o 86
5.3.1.2. Tinh t0Gn @én ChibU SANG ...........ooeeeeeeeeeeeeeeeseeeeeeseeeseeeeee e 87
5.3.2.  Tinh DAY tA1 SAI XUAL......cveeeeeeeseeeeeeeeeeeeeeeeee e eseeens s 94
5.3.3.  Xdc dinh phu tai tiéu thig the 1 ........ovevveeeeeseeeseeeeeseeeseeeres e, 95
5.3.3.1. PRyt tQ5 CRIGU SGANG. ...ovoeeeeoveeeeeesoeeeeeee e s 95
5.3.3.2. Pht tAi AONG [UC. ...ttt 95
5.3.4. Tinh dién tiéu thu hang nam ..............cccccevevevieeiieesieiiesie e 95
5.3.4.1. DUEH CHIGU SANG: ..ot 95
5.3.4.2. Téng dién ndng tiéu thu cho toan nha mdy hang ndm ld: ............... 95
5.3.4.3. Pién nang tiéu thu thuc té ciia nha TUAY: oviiiiiiieeiiieeesiienessieessninee e 95
5.3.5. CROI MAY BIGH AP. ..o 96
5.3.6.  Chon may phat dién du phong. ..............ccccecevvviiiiiiiniiiiie e 96
5.4. Tinh nudc cho toan Nhad MAY.......cccvveiiiii i 96
5.4.1. Luong nwéc ding trong phan XUwong Hau. ...............cceceveveevisressnnsnens 96
5.4.2.  Nuéc ding dé lam lanh nhanh dich QUOng..............oooveevevevivennenen, 96
5.4.3. Luwong nudc dung cho phdn xuong lén men. ...........cccccoeveevenannnne. 97
5.4.4. Luwong nuwée ding cho phdn xuwéng hoan thién san pham. ............. 97
5.4.5.  Luong nuwdc ditng cho 00T RO. .........cooeoveeeeeeeeeseeeseseeeeseeesseenes e, 98
5.4.6.  Luong nuwdc cap cho may Ianh.........ccoooeeeceeeeesoeeseeeeeesceeeseseenesnes 98
5.4.7. Lwong nudc dung cho sinh hoat va cac cong viéc khac. ................ 98
PHAN VI: TINH TOAN XAY DUNG CHO NHA MAY ........ccc.co...... 99

6.1.  Dia diém xay dUng nha MAY ........ccevviererieeeeeeeeeeeeeees s 99
6.1.1.  Bdc diém khu Gat XAV AUNG: c..ovovveeeeeeeeeeeeseesreseeeeeeeres s, 99
6.1.2.  Ddic diem khi hdu ciia HA Tinh: .........ooceeomeeeoneeinneeineeennerssees 99
6.1.3. Ve Sinh cONG NGRIEP: .......cccvviiiiiiiiiiiii s 99
6.2. Thiét ké tong mdt bang RAG MAY .........ccoeeerevreveereeerrsresressesereenenns 99
6.2.1.  Khtt VIEC SAR XUAE CHIMA .ot 99
6.2.1.1. PRAT XUONG NAU «...cevevesvseeeeeesesvs s isssases s 99

Nguyén Phi Anh 4 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

6.2.1.2. Phan XurOng [61 MeM...........ccccovviiiiiiiii it 100
6.2.1.3. Phdn xueong ROAn thi€n .............coccuuviei i 100
6.2.2.  Khu viee KHO DAL ........vvvvviiiniiiiiiiiiiiiiiiiiiiiiiiiiesissssssssassaaasasanans 100
6.2.2.1. KhO BGUYET [I€U.......cccoiiiieiiiii i 100
6.2.2.2. KRO thAnh DRAM ........o.ooeeoeeeoeeeeeeeseeeeeeeee e 100
6.2.2.3. BAl CAEA CRAL. ..ot 101
6.2.3.  Cdc phdn Xuong phut trg SAN XUGL .............oeeeeeeeeereeeseeseessresenone 102
6.2.3.1. TH@IM DIOH AP ..o 102
6.2.3.2. XUONG CO @ICN. ...covcvvviiiiiieiiiii st 102
6.2.3.3. Nha dat hé thong lanh, hé thong thu héi CO, va cdp khi nén. ...... 102
6.2.3.4. PhaN XUONZ NOT. ..ccccviviiiiiiiiiiii it 102
6.2.3.5. KRU XUE 1Y BUGC CAP. «.oooveeeoeeeoeeeeeeeeeeeeeeeee e 102
6.2.3.6. Khu Xtk [y NUOC tRAL. .....c.vvveeciiiiiiiii e 103
6.2.3.7. Bdi chai v&, cAc phé thai KRAC. .........oooeeeeeeeereeeeceeeeeseeeseeeerses 103
6.2.4. Cac cong trinh KNAC. ........cccveieiiiiie e 103
6.2.4.1. Nha hanh chinh. ........ccccooo i 103
6.2.4.2. Nha gi6i thiéu san pham kiém qudn dich v bia hoi ..................... 103
6.2.4.3. HOi trueong, nha an va CAng tin. ........c.c.ccoeueiiiieeessieessiinsssienssnsnens 104
6.2.4.4. GAra 0 0. .ooveiieiiciere e e 104
6.2.4.7. Nha dé Xe Clia BRGN VIEN. .........oooveeeeeeseeeesseereseeeeeeeeees s, 104
6.2.4.8. NHa VE SINN. ...ovveiiiiitiie et 105
0.2.4.9. PRONG DAO VE. .....cccvvviiiiiie i it 105
6.2.4.10. SGN CAU IONG GIAT 1T ..o ee s 105
6.3. BO tri cac hang muc cONg trinh. .....c..cvvveveveiveeveeeseeeeeeeeeesesesneon, 106
6.4. Tinh toan va danh gia cic thong s6 Xy dung..........ccceeeeveeerereenes 107
6.5.  Thiét ké phan xudng san xuat chinh .........c.cocoevvveeveeiseeeeeeee 107
PHAN VII: TINH TOAN KINH TE CHO NHA MAY.......c.ccoccnnnnnn. 109

7.1, Tong von dau tr ban GAt.........cco.oeeeeeeeeeeeeee e 110
711 Von dau tw XAy ding .......ooceoveeeeeeceeeeeeeeeseeeeee e 110
7.1.2.  Von dau tw d@y chuyén thibt Bi .........cccoceeeeceeeeereeeeeseeeeseeeeeseennn 112
7.1.3.  Tién dau tuw mua phirong tién VAn Qi .........c..ceveeveeeseevcsressrensnnns 113
7.1.4.  Tién dau tw ban dau dé mua chai, két, bock ...........ccoocvvevevvnienn. 113
7.15.  Von dau tw cho thué ddt dé kinh doanh, san Xudt.................c....... 114
7.1.6.  Tong von co dinh dau ti cho nha MAY: ........c..cccoevveeeerrererrerrenne, 114
7.2. CAc chi phi trong Nha MAY........ccceveiiiiiiiie s 114
7.2.1.  Chi phi khdu hao tai SAn €6 Gk .........cooovveeeerreesersiesressnssnnns 114
7.2.2.  Chi phi BQUYEN [IGU ..o 114

Nguyén Phi Anh 5 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

7.2.3.  Chi phi cho nhién liéu dong Iuc ............ccouevvueivieiciiiiieiiiesie e 115
7.2.4.  Chi phi bao duong ,suea chit@ [OM ............ccccccovvveviiieiiiiiiiiiene, 115
7.25.  Chiphi Nh&N CONQ ...ccveevviiieiccece e 115
7.2.6.  Bdo hiém tinh theo EONG. .............cooeveereeeereeeseeecereseeeeeessrsenon 116
7.2.7.  Téng chi phi cho cd doanh nghiép IQ: ...........ccooeceeeveeereernrerenn, 117
7.3. Tong doanh thu nhd may trong mot NAM. ............oocoeeveeeereeecerene, 117
PHAN VIII: AN TOAN LAO PONG VA VE SINH ..........cc.cooovnneee. 119

8.1, AN toAn V& thi€t Bi....ocoovvivviircieeiecieeese s 119
8.2, ANOAN V& QBN covvvveiririieiiciee s 119
8.3, ANOAN VE NOT.uvvuiieiiiiiiisiciec s 120
8.4. Phong chay va chita chay...........cccccvevieiicic e 120
8.5. VAn dé vé sinh trong Nha MAY.......co.ccvveeeeereeieseeeeeeees e e 120
KET LUAN ..ottt r s n et en s 122

TAILIEU THAM KHAO ......cooooiiiiseeeeeeeeeeeeeeeee e, 123

Nguyén Phi Anh 6 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

LOI MO DAU

Bia 1a mot loai d0 udng giai khat rit dugc wa chudng trén thé gidi ciing
nhu tai Viét Nam. Pugc san xut tir nguyén li¢u chinh 1a Malt dai mach, hoa
Houblon, Nudc, NAm men, nguyén li¢u thay thé khac. N6 ¢6 huong vi ngot nhe
dac trung cho malt, huong thom va vi déng dé chiu cta hoa houblon, vi vay ma
nguoi ta rat dé dang phan biét n6 véi cac loai dd udng khac. Véi 16p bot min bia
c6 tac dung giai khat rat nhanh. Trong bia c6 chira nhiéu chat dinh dudng nhu
protein, vitamin, chat khoang....va rat tot cho hé tiéu hoa, giup cho co thé khoe

manh néu liéu dung thich hop.

Véi nhitng dac tinh ctia minh, bia da tr¢ thanh mdt loai do uéng hép dan
va duoc ua chudng. Trén thé gidi san lugng bia ngdy cang ting dé phuc vu nhu
cau cua khach hang. Viét Nam 13 nudc nhiét d6i ndng am, bia 12 loai dd udng rat
pht hop. Véi dan s6 dong va nhu cau ngdy cang ting, nudc ta tré thanh mot thi
truong ddy hira hen cho san pham bia. Trong nhiing nim gan ddy nganh cong
nghiép san xuét bia Viét Nam da c6 nhiing budc chuyén manh mé. Nhiéu nha
may bia dugc thanh lap véi cong suat hang chuc tri¢u lit/nam, vaoi viéc &p dung
khoa hoc k¥ thuat tién tién vao san xuat lam cho ning suat ciing nhu chat luong
ctia bia ngay cang dugc nang cao, nhung van chua dap Gng hét nhu cau cia thi
truong ca vé chit luong cling nhu sé lugng. Xuat phat tir nhu cau thyuc té, muc
tiéu va loi ich nén viéc xay dung thém cac nha may bia voi thiét bi hién dai cung

cap cho ngudi tiéu ding mot loai bia co chat luong cao, gia phi hop 1a can thiét,

Trong ban dd 4n nay em thiét ké nha may bia c6 ning suat 15 triéu

lit/ndm. San pham bao gdm bia hoi (6 triéu lit/nam) va bia chai (9 triéu lit/ndm).
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PHAN I: LAP LUAN KINH TE KY THUAT

1.1. Hién trang sin xuit, tiéu thu bia trén thé gi6i va Viét Nam

Hién nay bia 1a mot loai dd uéng rat duoc ua chudng trén thé gio1 va san
luong tiéu thu ngay cang ting. O cac nudc phat trién nhu Ptc, My...luong bia
san xuit va tiéu thu hang nam rat 16n, san luong bia cua Ptrc dat khoang 9,5 ti
lit, My dat khoang 24 ty lit/ndm... Cong nghé san xuit bia ciing nhu san phim
bia ctia cac nude nay da thAm nhap vao tham nhap vao thi trudng cia rit nhiéu
nude trén thé gidi trong d6 ¢ ca Viét Nam. Mt tiéu thu bia binh quan & céac
nudc nay kha cao, vi du nhu My khoang 81,6 lit/ngudi/nam, Puc 115,8
lit/nguoi/nam.

O cac nude Chau A tuy hién tai ¢6 muc ti€u thu bia chua cao, trung binh
khoang 20lit/ngudi/nam, trir mot sé nude nhu Uc dat 110 lit/ngudi/nam, Nhat
Ban dat 50 lit/nguoi/nam, Han Quéc, Thai Lan dat khoang 40 lit/nguoi/nam....
Nhung day 1a mot thi trudng dong dan cu hira hen san pham bia s& ting nhanh
Vao cac nam sau déy. Vi du nhu Trung Quéc, An Bo tuy muc ti€u thu trung binh
con thap nhung sd dan lai dong, san luong ciing gan bang san luong bia cla
buc, MJ...

Tai Viét Nam bia méi chi xuat hién tir dau thé ki 20, nhung 13 mot nude
nam trong ving nhiét doi can xich dao da tao diéu kién thuan loi dé nganh cong
nghiép bia ton tai va ngay cang phat trién. Tir ban dau chi c6 cac nha may bia
nho la nha may bia Ha Noi va nha may bia Sai Gon, hién nay cac nha may bia
da xuét hién & hau khip céc tinh trong ca nuéc, san luong cua cac nha may ciing
ngay cang tang. Hién tai, muc tiéu thu bia binh quan dau nguoi cua Viét Nam 13
chua cao, mic tiéu thu bia binh quan dau nguoi nay chi bang 1/2 so véi Han
Quéc va bang 1/6-1/7 so véi Ireland, Buc, Séc. Tuy nhién voi mac thu nhap cua
nguoi dan tang 1én, cong vai su thay doi tap quan udng (chuyén tir udng ruou tu
nau sang uéng bia) cua nguoi dan ¢ nhiéu ving nong thoén... thi vao nim nay
muc tiéu thu bia binh quan dau nguoi cua Viét Nam uoc sé ting téi 28 lit/nim
va hira hen nhiéu tiém nang dé nganh bia phat trién.

1.2. Lwra chon dia diém x4y dung nha may
Pia diém duogc Iya chon can dap tmg duoc yéu cau sau:
- Phu hop vé6i quy hoach chung cua tinh, thanh phé.
- Gan ngudn cung cap nguyén liéu va thi truong tiéu thu san pham.

- Bam bao cac nguon dién, nudc, nhién licu.
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- Ngudn nhan luc khong qua khan hiém.
- Thuén tién vé mat giao thong.
-V¢ sinh moi truong va xur 1y nudce thai.

Dua vao nhiing yéu cau trén em chon dia diém x4y dung ndm trén duong
tranh 1B nam cach thanh phd Ha Tinh 5km vé phia T4y thanh phd. Pia diém
duoc chon rat thuén tién cho viéc van chuyén va tiéu thu sau nay. Cach nguén
nude chinh cung cip cho nha may 1a dap nudc Ké G6 3km. Cac khu dan cu va
d6 thi dang dugc xay dung va mé rong gan nha may. Viéc xdy dung nha may
bia vira dé giai quyét nhu cau udng tai chd, vira dem lai cong an viéc 1am cho
ngudi lao dong gop phan ning cao doi sdng xa hoi. Mat khac. Mang ludi dién
qudc gia & day cung cap cho ca khu vuc rat 6n dinh va thuin loi. Nhién liéu
dung cho 10 hoi ¢ thé dung than da.

1.3. Vung nguyén li€u

- Nguyén liéu chinh dau tién dé san xuat bia 1a malt dai mach c6 thé nhap
ngoai tir Ptrc, Pan Mach, Uc... Hoa houblon nhip tir My, Birc, Trung Quéc...
dudi dang cao hoa va hoa vién vé cac kho, cang & Hai Phong roi tir do van
chuyén vé nha may rat thuan tién.

- Nguyén liéu thay thé 1a gao c6 thé mua ngay trong tinh hodc tir cic tinh
lan can nhu Nghé An, Thanh Hoa voi gia thanh hop 1y, chat luong dam bao van
chuyén vé nha may chil yéu bang 6 to.

- Nha may st dung ngudn nude tir ho chira nude Ké GO theo duong dng
dan nudc cua nha may nudc cua thanh phd. Nudc ¢ day khong bi 6 nhiém, chat
luong nude rat tot tuy nhién tat ca déu phai qua xir 1y loc, lang va lam mém
nudce roi méi dung cho san xudt va cac hoat dong khac ciia nha may.

1.4. Thi trwong tiéu thu sian pham

Bia nha mdy san xuét ra chii yéu cung cap cho tinh Ha Tinh. San pham
dugc chiét chai, bock va van chuyén bang 6 to dén céac dai 1y tiéu thu chinh cia
nha may.

1.5. Ngudn cung cap dién, nuéc, lanh

- Nguén dién: Str dung dién ludi ctia mang ludi dién qubc gia chay qua
khu vic. Mang ludi dién ndy cung cap 24/24 gid trong ngay, nhung dé dé phong
su ¢c6 mang ludi, nha may bd tri mot tram bién thé va sir dung thém may phat
dién du phong.

Nguyén Phi Anh 9 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

- Ngudn nuée: Trong nha may nude duoc dung vao cac muc dich khac
nhau: xtr 1y nguyén li¢u, nuéc nau nguyén li¢u, nudc rira chai, nudc vé sinh thiét
bi, vé sinh nha may... Nudc ndu bia can dap ung day du cac chi tiéu cho cong
nghé san xuét bia. Do d6 nudc phai di qua mot hé thoéng xir 1y dung ki thuat
trude khi cap cho san xuét.

- Nha mdy ciing can dit hé théng lanh, hé thong thu hdi CO, va cap khi
nén pht hop véi cong sudt ctia nha may du dé cdp lanh cho hoat dong san xuét
cua nha may. H¢ théng lanh ¢6 thé sir dung tac nhan lanh 1a NH;3 hay Freon, chét
tai lanh sir dung glycol hay nudc mudi.

1.6. Ngudn cung cip nhién liéu

Nhién liéu str dung trong nha may 1a do ndi hoi cung cdp phuc vu cho cac
muc dich khac nhau nhu nau nguyén liéu, thanh tring... Nha may st dung nhién
liéu la than.

1.7. Ngudn nhan luc

Pia diém xay dyng nha may cach khong xa cac khu déan cu, gan cac tuyén
giao thong di t6i cac ving do thi trung tdm nhu thanh phé Ha Tinh, thanh phd
Vinh nén c6 ngudn nhan lyc doi dao. Cac can bd, k¥ su c6 trinh do to chirc
chuyén mon phai dugc dao tao du trinh do quan 1y, diéu hanh. Cac cong nhan co
thé tuyén chon lao dong pho thong, hoc nghé & cac ving dan cu xung quanh dé
dam bao dugc yéu cau vé noi d, sinh hoat.

1.8. Giao thong van tai
Nha mdy gan truc giao thong nén thuan tién cho van chuyén nguyén nhién
vat liéu dén nha mdy, va van chuyén san pham phan phdi cho cac dai 1y, cta
hang tiéu thu bang dudng bd.
1.9. V¢ sinh méi trwong, xir ly nuwdc thai
Bén canh d6 can phai xdy dung khu xir Iy nudc thai dé xir Iy nudc thai
clia nha mdy tranh gy 6 nhiém dén mai truong xung quanh.
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PHAN II: NGUYEN LIEU VA YEU CAU VE NGUYEN LIEU

2.1. Nguyén liéu dung trong san xuit bia

Nguyén liéu chinh dau tién dung cho san xut bia trong nha may 1a malt
dai mach, hoa houblon, nguyén li¢u thay thé, nAm men, nudc va mot s6 hoa chat
khéc.

2.1.1. Malt dai mach

Malt dai mach 1a nguyén liéu chinh dung dé san xuit bia. Khoang 1/3 dai
mach trén thé gidi dugc trong dé san xuat bia. Pai mach thuong duoc gieo trong
vao mua dong hay mua xuan, dugc tré)ng nhiéu & Ptrc, Pan Mach, Phép ...

Hat dai mach trai qua qua trinh ngdm, wom mam sé& trd thanh hat malt
tuoi, hat malt tuo1 lai tiép tuc qua qua trinh séy, tach ré va danh bong sé tr&
thanh hat malt kho tiéu chuan c6 thé bao quan dai ngdy trong diéu kién kho, mat
va dugc sir dung dé san xuét bia. Trong qua trinh xtr i hat dai mach dé trd thanh
hat malt hoan thién h¢ enzyme trong hat da dugc hoat hda va tang cuong hoat
luc, dac biét 1a hé enzyme thiy phan thuc hién qua trinh chuyén hoa céc chat
cao phén tir dé tao ra chét chiét cua dich duong.

Hién nay, cac co s& san xuit bia ¢ nudc ta thuong st dung loai malt co
nguén géc chu yéu tir Uc hodc mét s nude chau Au nhu: Puc, Pan Mach...
Malt dung trong san xuét bia can dam bao mot s yéu cau:

* Chi tiéu cam quan:
- Mau séc: hat malt vang c6 mau vang rom, sang 6ng anh.

- Mui vi: mui vi ddc trung cho malt vang 1a vi ngot nhe hay ngot diu, c6 huong
thom dac trung, khong duogc c6 mui vi la.

- Do sach ctia malt cho phép 1a 0,5% hat gay v, 1% céc tap chét khéc.
* Chi 56 co hoc:

- Trong luong kho tuyét dbi: 37-40g/1000hat

- Dung trong: 680-750¢/I

- Do am: 4-5%

- Ham luong chat chiét: 80-85% chat kho

* Thanh phan chinh:
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Bing 2.1: Bang cac thanh phan chinh c6 trong malt

STT | Thanh phian hoa hoc ciia malt % chat kho

1 Tinh bot 58-65
2 buong khir 4

3 | Chit khoang 2,5

4 Cellulose 6

5 | Cac chat chira nito 10

6 | Chatbéo 2,5

2.1.2. Gao

Cdc chi tiéu ky thudt cua gao:

- Pdng nhét vé kich thudc

- Mau séc tréng déng nhét, khong c6 hat bi mbc, mdi, mot, mui hoi
- Tap chat khong qua 2%.

- P06 am tr 12-14%

- B0 hoa tan 75-85%

Thanh phan chinh cia gao:

Bang 2.1: Bang cac thanh ph?m chinh trong gao:

STT Thanh phan % chat kho
1 Tinh bot 75
2 Protein 6-8
3 Chat béo 1-1,5
4 Cellulose 0,5-0,8
5 Chét khoang 1-1,2
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2.1.3. Hoa houblon

Hoa houblon 1a nguyén liéu co ban c6 tAm quan trong thr hai sau malt, nd
khong thé thiéu trong san xuat bia, hién chua c6 nguyén liéu nao co thé thay thé
dugc. Hoa houblon gbp phan quan trong tao ra mui vi dic trung va ting do bén
sinh hoc cua bia. N6 tao cho bia vi déng diu, huong thom rat dac trung, lam tang
kha nang tao va gitr bot, lam tang do bén keo va 6n dinh thanh phﬁn sinh hoc cua
bia. Céc hop chat c6 gia tri trong hoa phai ké dén chat déng, polyphenol va tinh
dau thom ngoai ra con mot s6 hop phan khac nhung khéng mang nhiéu y nghia
trong cong nghé san xuit bia.

Trong cong nghé san xuit bia, nguoi ta chi sit dung hoa cai chua thu
phan. Trong canh hoa va nhi hoa c6 chtra cac hat lupulin 14 ngudn gdc chinh tao
ra chat ddng va tinh dau thom cta hoa houblon.

Hoa houblon dugc nha may str dung dudi 2 dang: hoa vién va cao hoa.

- Hoa vién: hoa houblon sau khi xtr 1y so bg, dugc nghién va ép thanh céac vién
nho, x&p vao cac tui polyetylen han kin miéng dé ti€n cho viéc bao quan ciing
nhu van chuyén.

- Cao hoa: trich ly céc tinh chét trong hoa bang cic dung méi hitu co (toluen,
benzen... ), sau d6 cd dic dé thu lay ché pham & dang cao.

2.1.3.1. CAc chi tiéu ky thuat caa hoa:

a. Tiéu chudn doi véi cao hoa

- Chi ti€u cam quan:
+Cao hoa c6 dang keo, mau vang ho phach.
+mui thom dic biét, dé bay hoi, dé nhan mui.
+ Vi dang rd rét.

- Chi tiéu hoéa hoc:
+Ham luong o- axit dang: 30%.

+Tan hét va c6 thé tao két tha ling nhanh khi dun s6i voi nude. Hoa thom
rd rét, vi dang diju.

Hoa cao dong trong cac hop kin, chic chin d& mé, bao bi khong lam anh
huong dén chét luong san pham. Bao quan hoa cao trong kho lanh & nhiét do 5-
10 °C.

b. Tieu chuan doi voi hoa vién
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- Chi tiéu cdm quan:
+Hoa vién c6 mau xanh 14 ma.
+Mui thom dic biét, dé bay hoi, dé nhan mui, vi déng diu.
+Hinh dang: vién dun, khong v& vun.
- Chi tiéu hoa hoc:
«Loai vién c6 ham lugong a- axit déng 8%.

+C6 kha nang tao két tia lang nhanh khi dun s61 véi nudc nha, lam trong
nudc nha, tao mui hoa thom 10 rét, vi dang diu.

Hoa vién dugc dong bao bi bén chic, dé md, bao bi khéng 1am anh huong
dén chat luong hoa.

2.1.3.2. Thanh phan héa hec cia hoa

Bang 2.1: Thanh phén héa hoc ciia hoa:

STT Thanh phan % chat kho

1 Do am 10-11
2 Chat dang 15-21
3 Polyphenol 2-5

4 Tinh dau thom 0,5-1,5
5 Cellulose 12-14
6 Chét khoang 5-8

7 Protein 15-17
8 Céc hop chat khac 26-28

2.1.4. NAm men

- Pdc diém: Nam men thuong ding dé 1én men hién nay 13 loai nAm men
chim Saccharomyces carlbergensis, té bao nam men hinh cau hay bau duc, kich
thudc trung binh 13 3-15um, sinh san chi yéu bang phuong thirc nay chéi, 1én
men & diéu kién nhiét d6 thip( nhiét d6 t6i wu 1a 8-10°C), nd c6 kha ning 1én
men cac loai duong glucose, fructose, maltose, rafinose... vao cudi qué trinh 1én
men no két lang xudng dudi ddy do tinh chét tao chum ciia té bao, thuan loi cho
viéc tich men sau qué trinh 1én men dé quay vong tai sir dung nAm men va qué
trinh 1én men tiép theo.
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- Nguén men giong: Nam men cap cho qua trinh 1én men cé thé lay tir
chung gbc trai qua hai giai doan nhan men trong phong thi nghiém va nhan men
san xuat. Trong giai doan nhan men trong phong thi nghiém ching nAim men goc
dugc bao quan dang dong kho hay bao quan trong cac dng thach nghiéng duoc
cdy chuyén ra binh tam gidc 100ml, rdi sang binh 1000ml, binh 51, binh 201
trong moi trudng nude chiét malt co bd sung thém céac chat dinh dudng chu yéu
la dang mudi khoang. Mdi cap cdy chuyén nudi trong thoi gian 24h. Sang giai
doan nhan giéng san xuit nAm men duoc nudi trong cac canh trudng cd dung
tich ting dan 1001, 300L... cho dén khi du luong cép cho 1én men. Trong giai
doan moi trudng dinh dudng dé nudi ndm men thudng dung truc tiép dich
duong sau lanh nhanh tir phan xuong nau c6 bd sung thém céac chat dinh dudng,
nhiét do nhan gidéng 1a 8-10°C, trong qua trinh nudi c6 suc khi ¢ thoi gian dau dé
nam men phat trién sinh kh6i manh. Mat d6 dich men giéng sau nhan giéng phai
dat khoang 100-120triéu té bao/ml. Ngoai ra con tai sir dung sira men két lang
sau 1én men. Sau khi 1én men chinh, ngudi ta tién hanh thao sita men. Thong
thuong cir 1000 1it dich cho khoang 20 lit dich sinh khéi nAm men sét, do Am 85-
88%. Dich chia 1am 3 16p: 16p dudi cung 13 16p can ban, 16p trén cung 13 16p té
bao chét thuong ding lam thirc an cho gia stic, chi ¢o 16p & gilta c6 mau trang
nga 13 ndm men sach, c6 thé tai sir dung. Men sita nay mudn st dung phai trai
qua qua trinh rira stra men dé gat bo cac té bao chét va cin lang khac bang nudc
lanh v6 tring & 4°C. Sau d6 phai kiém tra x4c dinh hoat tinh va chit luvong rdi
bao quéan trong nudc lanh 0-2°C. S6 1an tai sir dung men sira khoang 6-8 1an, tiiy
thudc vao chat luong nim men.

Du str dung do6i vai bat ky chung nam men nao dung trong san xuat bia thi
cling can dap ung cac y€u cau sau:

- Toc do 1én men nhanh.
- Str dung duodng ¢6 hi€u qua, tao do con cao.

- C6 kha nang chiu con, chiu ap suét tham thau, oxy, nhiét do, va néng do
CO, phu hop véi tirng nha may.

- C6 kha nang két bong va két lang tt.
- C6 kha nang séng sot cao cho muc dich tai sir dung.
- San pham tao ra bao gdm cac hop chat huong va vi dic trung cho bia.

- Pic tinh di truyén 6n dinh cao.
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2.1.5. Nuoc

Nhu ta d3 biét trong qua trinh san xuét bia, nudc duoc sit dung rong rai
trong moi khau, tir cdc cong doan chinh nhu nau, loc, cung cép cho 16 hoi ... dén
cac khau vé sinh. Trong thanh phan bia, nudc ciing chiém mot luong 16n (85-
90%). Thanh phan va tinh chét ctia nudc anh huong truc tiép dén toan bo qua
trinh cong nghé va chat luong thanh pham. Bai vay, nudc dung trong san xuét
bia phai c6 chit luong tét, dap tng duoc cac chi tiéu quan trong:

- D6 cung ctia nudce tir mén dén trung binh.

- Khong mau, khong mui, khong vi.
pH:6.9-7.5.
Ham luong mudi cacbonat khong qua 50mg/1.
Ham luong mudi Mg khéng qua 100mg/I.
Ham luong mudi clorua 75-150 mg/l.
Ham lugng CaSO, 150-200 mg/I.
NH; va mudi NO, khong co.
Ham luong ion sat 2 khong qua 0,3 mg/l.

- Vi sinh vat khong qua 100tb/ml.

» Nudc rira ba can phai diéu chinh d6 kiém < 50 mg/l va pH = 6,5 dé
khong chiét cac chat khong mong mudn tir ba. pH cua dich dudng trude khi nau
1a 5,4 dé thu duoc dich dudng sau khi niu 1a 5,2.

. Nudc rira nAm men phai duogc ti¢t trung va loai bo mui la.

2.1.6. Cac nguyén li¢u phu

2.1.6.1. Ché pham enzyme Maturez L

Ban chat 13 alpha acetolactat decacboxylaza bo sung vao trong qua trinh
1én men phu c6 tac dung xtc tac qua trinh decacboxyl hoa alpha acetolactat téi
acetoin. Ché pham nay duoc san xuat tr vi khuan Bacillus subtilise va
Enterobacter aerogenese. N6 duogc sir dung trong qua trinh 1én men dé ngan

chin su tao thanh diacetyl, do d6 giam lugng diacetyl tao thanh, rat ngan thoi
gian U bia.
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2.1.6.2. Nguyén liéu phu tre

Cac hoa chat duoc st dung dam bdo ti€u chuan dung cho thuc pham, phai
c6 ngudn goc xuat xr r0 rang. Bdo quan ¢ noi kho rao thodng mat, tranh anh
nang mat troi.

a. Nhém héa chat rira: NaOH 2%, P3 trimeta 2%, Oxonia 0,5%. Dung dé
trung hoa, vé sinh va tay rira (CIP).

b. Axit: Sir dung Axit lactic dé diéu chinh pH cua dich trong qua trinh
duong hoa

c.Muoi: St dung mudi tinh khiét CaCl, bo sung vao dich duong hoa dé bao vé

Enzym khoi tdc dong nhiét do va diéu chinh d6 cung cua nudc.

d. Chat tro loc: Trong bia, céac chét tro loc duogc dung kha phé bién, nhung
hién nay hay dung nhat 13 Diatomit va Pectit.

2.2. Chon diy chuyén san xuat
Qua trinh niu bia c6 thé chia lam céc giai doan chinh:
- Nghién nguyén liéu.
- Ho hoa.
- Buong hoa.
- Loc dich duong.
- Néu hoa.
- Ling xo04y.
- Lam lanh dich duong va bd sung O,
- L&n men.
- Loc bia.
- Bdo CO; va tang trir bia.
- Hoan thién san pham.
2.3.  Thuyét minh diy chuyén sin xuit.

2.3.1. So 0 khoi diy chuyén san xuat.
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Nghién Nghién
HO hoa » Duéng hoa 0—.
ry
Malt 16t LA
Loc day bang
A4 \
Hoa Houblon Nau hoa + Rua b Bi hém
. A
Lang xoayv
y
Lam lanh
y
Nhan giong » Lénmen » Riutmen
A
Thu CO; Loc bia Stramen
L4 .
Xgly »(Bio hoa CO», tang trix
@ Ritabock | Chiétbock Chiét chai fe Rixa chai Chai
Y
Thanh ring || dannhin
Y
2.3.2.  Thuyét minh diy chuyén sin xuat
2.3.2.1. Nghién nguyén liéu
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- Nghién malt

Malt duge d6 vao phéu himg & chan gau tai th nhit, duoc gau tai nay dua
1én thiét bi can malt, sau d6 d6 xubng phéu himg cua gau tai tht hai va duoc dua
1én d6 vao thung chtra. Khi malt tir thung chira di xudng éng hinh tru dit ngay
trén may nghién thi dugc phun nuéc 63°C tir dudi 1én trong khoang 40s. Tai
khoang nghién vén tiép tuc phun nudc 32°C nham muc dich cudn sach malt khoi
tryuc nghién, va hoa tan cac hop chit trong matl vao nudc. Nude 32°C két hop
voi nudc 63°C & trén tao hon hop dich co nhiét d6 khoang 40-42°C trude khi
vao ndi duong hoa.

- Nghién gao

Gao duoc d6 vao phéu himg va dugc gau tai dua 1én d6 xudng may nghién
bua, bot gao sau nghién duge dua vao phéu hing cua gau tai tiép theo va duoc
dua 1én cao, dugc vit tai dua qua thiét bi phdi tron v6i nude am roi dd vao ndi
h6 hoa. Bot gao trong qua trinh duoc quat gi6 thoi va gau tai van chuyén sinh ra
nhiéu bui nén & nhiing vi tri nay c6 bé tri duong dng thong vdi thi loc va xyclon
tach bui.

- Nghién malt 1ot

Malt 16t duoc nghién riéng trong may nghién truc theo phuong phap nghién
kho r6i duge dong bao. Khi ndu malt 16t dugce db truc tiép vao ndi ho hoa bang
ctra trén nip noi.

2.3.2.2. Qué trinh ho hoa

Trudc khi nau, tién hanh vé sinh thiét bi bang nudc ndéng, dung khoang 4hl
nudc 16t ndi. Bot gao dugc phdi tron véi nuwde Am dé dat nhiét do dich khoang
40-42°C trude khi cho vao ndi véi ti 16: bot/nude = 1/5. Bat canh khudy, bd sung
axit lactic dé ha pH cta hdon dich xudng khoang 5,5 — 5,6. Cho malt 16t vao ndi
v6i lugng bang 10% luong gao va bd sung thém nudce dé ti 1&: bot/nude = 1/5.
Bot duge tron déu va giit & nhiét do 40-42°C trong khoang 15 phut dé tinh bot
hat nuée treong nd. Cap hoi dé nang tir tir nhiét d6 cua khdi dich 1én 72°C va
giit trong khoang 25 phut. Tiép tuc nang nhiét cua khdi dich 1én 83°C va giir
trong 5 phtt dé thuc hién qué trinh hd hoa tinh bot gao. Sau d6 bo sung nudc
cung voi 10% luong malt con lai vao ndi dé ha nhiét d6 xudng 72 ° C va giir
nhiét trong khoang 25 phut. Cudi cung cap hoi dun sbi khdi dich va gitr trong
khoang 15 phut truéc khi bom sang ndi malt. Viéc nang nhiét dam bao 1%1pht.
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So' do hd hoa:

Bot gao + nude 42° C, malt 16t (b sung %), axit
lactic, gitr trong 15 phut

A 4

Nang nhiét d6 1én 72°C, giit trong 25 phut

A

Néng nhiét d¢ 1én 83°C, gitlr trong 5 phut

v

Ha nhiét xudng 72°C, cho % matl 16t, giit trong 25
phat

A 4

Nang nhiét do 1én 100°C, giir trong 15 phut

A 4

Bom sang no6i duong hoa

2.3.2.3. Qua trinh dwong hoa

Trudc khi nghién 10 phut thi vé sinh ndi malt, b sung 4hl nudc 16t ndi
sau ddy bat dau nghién malt va cho vao ndi dudng hoa. Bat canh khudy dé dao
tron déu dich malt. B6 sung axit lactic va CaCl, axit lactic ha pH cta dich
xubng 5,4-5,5 thuan loi cho hoat dong ctia hé enzyme thuy phan. Nang nhiét do
khdi dich 1én 50-52°C va gilt trong khoang 10 phut. Bom dich chao da dat nhiét
do soi va gitr trong 15 phut sang ndi malt hoa trén vai dich bot malt, khi d6 nhiét
do ctia hon dich s& vao khoang 63-65°C, thdi gian bom chao khoang 10 phut,
giit & nhiét do nay 15 phut. Tiép tuc nang nhiét do khdi dich 1én 75°C va giir
trong khoang 20 phut. Kiém tra tinh bot s6t & ndi malt bang Iotkhi ndi malt
khong con tinh bot sot, tiép tuc nang nhiét do khdi dich 1én 76°C r6i bom sang
thung loc.
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So d6 dwong héa:

Dich nghién malt, axit lactic, CaCl,

\ 4

Nang nhiét do 1én 52°C, giir trong 10 pht

A 4

Hoi chéo, nhiét do ting 65°C, giit trong 15p

v

Nang nhiét do 1én 75°C, gir trong 20 phut

A 4

Nang lén 76°C

A 4

Bom sang ndi loc

2.3.2.4. Loc dich duong

Loc dich dudng c6 2 giai doan: giai doan thir nhat 1a loc dé tach dich duong
ra khoi bé, giai doan 2 1a rira bd dé rat ndt phan chat hoa tan con sot lai trong ba.

Tién hanh loc:

Trude khi tién hanh loc, thung loc can dugce vé sinh k§ bang nudc. Cira
thao ba va cac van xa dich phai dong chit. Bom nudc nong 78°C vao cac ong
dan dich dé dudi khong khi dong thoi bom toi day khoang khong giita hai day
cta thung loc. Dich duong tir ndi duong hoa sau khi duoc tron déu, dugc bom
mot 1an sang thung loc, dong thoi hé thong cao bi hoat dong dé dan déu 16p ba
trén miat day gia. Sau khi hét dich duong hé théng canh dao ba dugc nang 1én
cao. Dich dudng duoc dé yén 20 phut dé ba két lang tao thanh 16p loc. Sau do
mo van thu dich dudng, ban dau dich duong con duc nén ta cho hoi luu tro lai
thung loc trong khoang 15 phit dau. Khi dich duong bét dau trong thi khoa van
héi luu, dich dudong duoc dua ngay sang noi nau hoa. Néu ndi hoa chua san sang
thi dich duong dugc dua sang ndi trung gian cé vo bao on chira tam. Liic dau toc
d6 loc nhanh, vé sau toc d6 loc cham dan do mang loc bi bit 1am ting tré Iyc khi
d6 can ngung qua trinh loc dung hé théng cao ba tao lai 16p mang loc. Dung é&p
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ké dé kiém tra tbc do loc. Thoi gian loc khoang 90 phit. Sau d6 tién hanh rira
ba.

Tién hanh ria ba gian doan lam 2 lan, nudc rira ba c¢6 nhiét do 78°C. Sau
khi thu hét dich duong, khoa van xa dich:

+ Lan thir nhét: cdp 60% lugng nudc rira ba
+ Lan thr hai: cip 40% luong nudce rira ba

Cho canh khudy quay dé 1am toi 16p ba giai phong chit tan con luu trong b
vao dich. Bé yén 10 phut thi thao dich, dich ndy ciing dugc bom sang ndi hoa
vé6i dich loc trude d6. Két thuc qua trinh rira ba ham lugng duong trong ba con
0,5-1°Bx. Thoi gian rita ba khoang 90-100 phut.

2.3.2.5. Nau hoa

Thiét bi dun hoa dugc vé sinh sach s& trudc mdi mé nau. Dich tir thung loc
hodc thung trung gian dugc bom qua thiét bi trao doi nhiét dé nang nhiét do cua
dich loc 1én khoang 95°C, nham tiét kiém hoi, sau d6 dugc bom sang ndi nau
hoa houblon. Sau d6 nang dan nhiét d6 1am dich s6i manh. Khi dich s6i khoang
5 phut thi cho toan bd lugng hoa cao vao ndi. Sau khi dich s6i duoc khoang 30
phut thi cho 1/2 lugng hoa vién vao ndi. Trudc khi két thiic dun hoa 10 phut thi
b6 sung nét 1/2 lugng hoa vién vao ndi. Viéc bo sung hoa 1am hai lan nham muc
dich tao huong tot hon cho bia, boi vi trong qua tring dun hoa luong tinh dau
thom s& ton hao 80-90%. Vi vay viéc bo sung 1am hai 1an s& giam ton that.

Két thuc qua trinh nau hoa: D06 hoa tan: 12 op, pH=5,2-54
Thoi gian dun hoa s61 khoang 70 phut.
2.3.2.6. Lang xoay

Dich duong dwoc bom & d6 cao 1/3 so voi chiéu cao dich trong thung va
duoc bom theo phuong tiép tuyén vai than thung véi véan toe 12-14my/s, dudi tac
dung cua luc ly tim va trong luc cac cin ling va b hoa tach ra tap trung & gitta
thung va lang xudng day. Dich ra khéi thung c6 nhiét do khoang 90°C dugc bom
sang thiét bi lam lanh nhanh. Ban dau dich duoc léy ra & than thung theo
phuong tiép tuyén con vé sau duoc lay ¢ day. Can tap trung & ddy thung khi
bom hét dich duogc x6i nudc xa bi ra ngoai. Thoi gian lang xody khoang 50
phut. Két thic lang xoay thi vé sinh thiét bi bang nudc néng.

2.3.2.7. Lam lanh nhanh

Sau khi ra khoi thung ling xoay, dich dudng c6 nhiét do 90°C, duoc dan
vao mdy lanh nhanh kiéu tdm ban. Nudc lanh 2°C duoc di theo chiéu nguoc lai
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tir muong dan vao ¢ phia tréni qua cac khoang trong ma dich dudong khong di
qua r0i ra & muong dan phia trén ddi dién. Nudc lanh qua trao doi nhiét véi dich
duong tré thanh nudc néng 70-80°C duoc thu hoi vé thung nude nong dua di
phuc vu cho qua trinh nau. Dich duong sau khi lam lanh ¢6 nhié¢t d6 khoang 9
°C.

2.3.2.8. Bédo hoa O2 vao dich 1én men

Sau khi ra khéi may lanh nhanh, dich duong c¢6 nhi¢t do 9°C dich duong
dugc bd sung oxy dudi dang khong khi nén suc vao dudng bng cap dich duong
di 1én men. Khong khi dugc hit qua mang loc, di qua thap rira, qua hap phu
béng than hoat tinh, loc xép, khtr trung trude khi nap vao dich. Khong khi nén
sau khi dugc 1am sach va khir tring duoc bd sung xudi theo chidu dudong 6ng
dan dich duong vao thung 1én men. Luong oxy cung cap phai vira du khoang
emg/l.

+ Néu lugng oxy qua nhiéu s& dan t6i truong hop ndm men sé st dung
nhi€u duong dé tao lugng sinh khoi khong can thiét vi vay sé lam giam hiéu suat
Ién men.

+ Néu thiéu oxy cling khong tot vi nhu vay s€ khong du mat do té bao cho
qué trinh lén men, ndm men s€ chong gia xady ra hién tuong y.

2.3.2.9. Cap nam men va tién hanh 1én men
a. Chan bi nam men.

Men giébng ma nha may st dung dugc nudi cdy tir ching
Saccharomyces carlsbergensis. Sau d6 men giéng duoc bao quan ¢ nhiét 46 5°C
trong tank bao quan men giong. Thoi gian trir men khong qua 1 ngay, sau d6 s&
dugc chuyén vao tank 1én men. Bén canh dé cong ty con thu hoi va tai sir dung
men sita: Khi két thuc 1én men chinh, tién hanh ha nhiét do xuéng 5°C dé thu hoi
men sita. Luong men sita thu dugc ¢6 mau tring sita duoc bao quan trong tank
bao quan men giéng va duogc tai sir dung dén doi thir 8 thi loai bo.

b. LEén men chinh.
-Tién hanh nap dich duong.

Nha méy sir dung phuong phap 1én men gia tc trong cac thung hinh try-
day con kin, c6 kha nang tao bot va gitt bot tot, thu hoi CO, tir thung 1én men.

Thiét bi 1én men dugc vé sinh sach sé& trude khi 1én men. Trudce khi bom
dich duong vao tank, tién hanh mé& van trén dinh tank, bom khi CO, tr duéi day
tank 1én dudi hét khong khi trong tank dén khi thdy mui CO, bay ra la dugc.
Tién hanh bom dich duong vao tank. Khi mé dau tién dugc bom vao tank 1én
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men, tién hanh nap dong thoi toan b luong nim men gidng va bd sung enzym
Maturex vao tank. Khi mé dich dau tién dugc bom xong thi lwong men ciing
dugc bom hét. Muc dich cua viéc tiép men ngay tir dau 13 giup cho ndm men
thich nghi dan véi dich 1én men déng thoi véi mat 3o nAm men ban dau 1on sé
han ché duge sy nhiém tap. Sau do tién hanh bom dich cho dén khi dﬁy tank 1én
men va dén khi tiép du luong dich thi luong sinh khéi cling du cho qua trinh 1én
men.

Khoang cach gitta cac mé nap dich cho 1 tank 1én men 1a 3 + 3,5 gid/ mé
dich va nhiét do cuia cac mé la:

-Mé 1va2:6.0+6.5°C

-Mé3va4: 6.5+7.0°C

Mat d6 té bao nAm men cép vao khoang 30 tri€u té bao/ml dich.

- Qua trinh Ién men:

Sau khi két thuc qua trinh nhan dich, ta duy tri 4p suat cho tank & 4p suat
khi quyén, cho chay lanh 1 hodc 2 khoang trén cing dé duy tri nhiét d6 9°C. Tac
nhan lanh 13 glycol -2°C. Nhan vién k¥ thuat sé& tién hanh diéu chinh dong mé
van cap glycol dé diéu khién nhiét d6 cia tank theo yéu cau trong sudt qua trinh
Ién men.

Thong thudng chi cin md 1 khoang lanh trén cung cia tank 1én men véi
muc dich tao ra su chénh 1éch nhiét d§ gitra cac khoang, nho dé tao ra su dbi
lwu, ndm men s& chuyén dong tir dudi 1én trén, ting bé mit tiép xtc gilta nAm
men va co chat. Pong thoi trong qua trinh 1én men CO, tao ra bam vao bé mit
ctia nAm men dudi dang bot khi. Khi luong CO, tao ra nhiéu du 16n nd s& kéo
theo t& bao nAm men ndi 1én trén bé mit, bot khi v& ra nAm men lai roi Xuéng.
C{r nhu vdy ma nam men duogc dao tron, gitip qua trinh 1én men dién ra nhanh
hon va déu hon. Trudng hop qua trinh 1én men x4y ra manh, nhiét do ting nhanh
can mé ca 2 khoang trén cing dé khong ché nhiét do khong ting qua cao. Trong
qua trinh 1én men chinh lugng CO, tao ra nhiéu, khi phong KCS kiém tra thay
CO, dat d6 tinh khiét > 99 % thi béo cho to phu tro biét dé tién hanh thu hoi
CO, (thuong thi ta tién hanh thu CO, sau khoang 15+ 16h ké tir khi bat dau nap
day dich). Qué trinh thu hdi CO, két thuc khi do duong dich 1én men con 3,0-
3,5°Plato, khi d6 dong van thu CO, va tiép tuc 1én men. Luc ndy duy tri 4p suét
trong tank 12 0.7-0,8 bar. Khi ham luong dudng trong dich con 2.8-3,0°P thi
chuyén sang ché do 1én men phu. Liic nay ap suat dit cho tank van 1a 0,7-0,8bar
va ha nhiét do cua tank xuéng 5°C va tién hanh thu men sita. Thoi gian 1én men
chinh khoang 5 ngay d6i voi mua hé va 7 ngay doi véi mua dong.
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Trong qua trinh 1én men chinh ct 1 ngay thi céng nhan xa cin mot lan,
cian & day chu yéu 1a xac nAm men, cac protéin, keo cia hoa... ling xudng day
tank. Cac cin nay thuong c6 mau vang xam va qua trinh x4 can két thuc khi co
men sita xuat hién. Qua trinh x4 can duogc thuc hién vao dau ca sang moi ngay.

- Qua trinh thu men sira.

Sau khi ha nhi¢t do trong tank 1€én men xuéng 5°C va ap suét dat 0,7 bar,
lac ndy nidm men két ling xudng day tank 1én men ta tién hanh md van xa day
va thu hdi men sita vao tank bao quan men gidng dé tai st dung cho lan sau.

c. Lén men phu.

Khi két thuc qua trinh 1én men chinh ta chuyén sang 1én men phu. Nhiét
d6 cua qua trinh 1én men phu 14 5°C va giit ¢ 4p suét 0,7-0,8 bar. Trong sudt thoi
gian 1én men phu, cir 2 ngay tién hanh xa cin men 1 lan, sau 12 + 15 ngay va khi
kiém tra théy do duong 2,5% Plato thi ha nhiét do Xuéng 2°C va gitt & nhiét do
nay trong khoang 3 ngay, va cudi cing ha nhiét o xuéng 0°C va giit ¢ nhiét do
nay dé tang trit dén khi thu bia di loc. O giai doan nay téc do 1én men cham hon,
nam men tiép tuc sir dung phan dudng con lai trong dich 1én men tao thanh CO,
va cac san pham bac 2 1am huong vi cta bia duoc hoan thién hon (lam trong bia,
khir diaxetyl, lam chin va 6n dinh bia). Luong CO, tao ra dudi tac dung cua
nhiét d6 thap s& hoa tan vao dich 1én men. Néu luong CO, nay khong du ta cd
thé bo sung thém.

Mot chu ky 1én men > 22 ngay. Trong qué trinh 1én men, theo nguyén tic
mdi ngay phai ldy mau mot lan dé kiém tra cac yéu to sau: pH, do duong, do
chua, d6 dang, ham lugng diaxetyl va soi té bao nam men xem qua trinh 1én men
c¢6 dién ra binh thuong hay khong. Néu pH cta dich 1én men ting nghia 1a dich
1én men c6 thé bi nhidm vi khuén lactic hodc axetic. Con soi t& bao nAm men dé
biét mat do té bao nam men, ti 18 nay chdi va dic diém hinh thai cta té bao.

2.3.2.10. Loc bia

Trude khi loc bia thi bia duoc ha nhiét d6 xudng 0°C dé giam tén that
CO, khi loc. Qua trinh loc bia duge thuc hién nho thiét bi loc nén inox.

Qua trinh loc bia gém céc giai doan sau:

- Bom nuéc di bai khi vao day thiét bi dé dudi khi.

- Hoa bot tro loc véi nude va bom tudn hoan vao thiét bi trong khoang 10
phut cho t6i khi 16p loc thtr nhat duge hinh thanh. Lép loc thir 2 ciing s& duoc
phu tiép theo bang cach tuong tu.

- Loc bia tur thung 1én men.
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- Trong qua trinh loc thuong xuyén bd xung bot trg loc, phai chl y dén luu
luong vao, ra cia may vi no sé lam cho ap suit ting 1én va 16p loc sé& bi bung ra.

- Két thiic qu4 trinh loc, dung nudc da bai khi dé dy bia ra khoi may loc.

- Suc khi tir phia bén trong nén loc dé tach 16p bot loc va can ban ra khoi
nén loc

- Sir dung nudc c6 két hop suc khi nén dé rira dinh ky.

- Cubi cung rira lai toan bo hé théng duong éng va may loc bang nudc
néng dé chuén bi cho 1an loc tiép theo.

Bia sau loc dugc bom sang céac tank chira bia trong dé 6n dinh va bio hoa
CO,.

2.3.2.11. Tang trir va 6n dinh tinh chat cia bia thanh pham

- Muc dich: Tang chét lwong cam quan cua bia, chdng oxy hoa, chong két
lang, tang thoi gian bao quan bia, on dinh cac thanh phan trong bia...

Qua trinh tang trf, 6n dinh bia va bdo hoa CO, dién ra nhu sau:

Bom mot luong CO, vao trudc dé day hét khong khi c6 trong tank ra
ngoai, tranh khong dé bia bi oxy hoa do tiép xtic vi O, ddng thoi tao ap suat du
16n han ché sy giai phong CO, ra khoi bia. Sau d6 bom bia di loc vao tank tir
dudi 1én. Trong qua trinh bom CO, dugc bo sung vao bia nhd cac duong éng
dan dai két hop véi cac doan ndi. Lugng CO, bdo hoa cho téi khi ham lugng
CO, trong bia dat 3,5 — 4 g/l d6i voi bia hoi va 4,5 — 5 g/l d6i véi bia chai.
Trong qué trinh tang trit bia, duy tri 4p suét trong tank & ~1,8 kg/cm* dé CO,
hoa tan hét vao bia. Céc thung dugc b tri hé théng lam lanh sao cho ha nhiét do
ctia bia xubng 0 — 2°C.

2.3.2.12. Hoan thién san pham

* Hoan thién san pham bia hoi

Bia hoi dugc chiét bock dé phuc vu cho nhu ciu trong ngay cia cac ctra
hang, dai Iy & cac ving 1an can. Nhu vay vé nguyén tic ma ndi thi bia chiét bock
trude d6 khong can bod sung thém CO,. Qua trinh chiét bock tudn theo nguyén
tac chiét dang ap dé dam bao yéu cau: rot dy thé tich thung bock, khong sii bot
va hao phi bia it nhat.

* Hoan thién san pham bia chai

Bia sau mot thoi gian tang trit dugc bom sang phan xudng chiét chai dé
nap vao cac chai. Chai dung bia dugc lam tir cac loai thuy tinh chét lugng cao
c6 mau nau hay xanh nhat dé ngan can céc tia birc xa mat troi chiéu vao gay cho
bia c6 mui la, dong thoi lam mat mau bia.
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So dd day chuyén chiét chai:

~ 1.7 > 2z . EEEE— , .
D& két Gap chai ra Rura chai
Rira két Kiém tra chai
A 4 A 4
Xép két < Gap chai vao Chiét chai
A
\ 4 A 4
Xép palet Kiém tra do day
A 4
In nhén » Dannhdn [« Thanh trung

Thuyét minh so dé: Hé thong chiét chai gom mot s6 cong doan chinh sau:

- Rira chai: chai dugc ngadm trong nudc ndng trude, ké tiép duoc rira bang
xat néng, sau d6 qua gian phun nudc, hé théng thoi khi 1am kho roi di qua bod
phan soi chai truéc khi dua sang may chiét chai.

- Chiét chai: qua trinh chiét chai ciing tun theo nguyén tic chiét dang ap,
sau do6 chai duoc dap nut, ra khéi may chiét chai chai qua bo phan soi chai trudc
khi vao thanh trung.

- Thanh tring: muc dich cta qua trinh nay 13 nham diét nAm men con sét
dé nang cao dd bén sinh hoc cua bia.

Thiét bi thanh tring thuong c6 nhiéu khoang, mdi khoang phun nudc
noéng & mot nhi¢t do khac nhau. Nhi¢t do tdi da dé thanh trung khoang 63°C.
Qua trinh thanh tring can dam bao nhiét d6 cta chai di vao va di ra khoi thiét bi
1a bang nhau, dong thoi khong qué chénh 1éch so véi nhiét do moi trudng.

- Bia sau thanh trung s& theo bang tai vao bo phan dan nhan, ban chit, sau
d6 qua may xép két va luu kho hoic dua ngay dén cac noi tiéu thy.
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2.3.3. Hé thong CIP ciia nha may

2.3.3.1.Hé théng CIP ciia phan xwéng niu

Thung 1: NaOH 2%

Thing 2: Trimeta HC 2% (thudng dung cho 1an CIP dau tién)
Thung 3: CIP hoi

Thung 4: nudc nong

Céch tién hanh:
Trang so'bg H,O néng, 5-10°
Téy rtra chinh ™ NaOH 2% T=
Y
H,O nong, 5-10°
Trang sach

2.3.3.2. Hé thong CIP ciia phan xwéng 1én men
Thung 1: NaOH 2%

Thung 2: Trimeta HC 2%

Thung 3: Chira chat sat tring Oxonia 0,5%
Thung 4: CIP hoi
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a. Vé sinh dwong ong, may loc, mdy chiét.

Trang so bo - H,O ndng, 5-10°
Tay rira chinh — NaOH 2% T°

Trang sach - H,0 lanh, 15-20°
Khtr trung — Oxonia0,5%, T
Trang sach = H,O lanh, 15-20°

b. Vé sinh thiét bi 1én men, tank bdo qudn men giong.

X4 ap, md van dinh dudi CO2

|

Trang so bo - H,O thuong, 10-15

Tay rita chinh ~ —> | NaOH 2% T° thudng 60°

v

Tréng sach — H,O thuong, 15-20°
Tay, trung hoa — Trimeta HC 2%, 60’
Tréang sach - H,O thuong, 15-20°
Khir trung — Oxonia0,5%, 45’
Trang sach — H,0 lanh, 15-20°

Nguyén Phi Anh 29 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

PHAN III: TINH CAN BANG SAN PHAM
VA LAP KE HOACH SAN XUAT

Nha may c6 nang suét 15 triéu lit/nam véi 6 triéu lit bia hoi va 9 triéu lit
bia chai.

Bia hoi co néng do dich duong trude khi 1én men 1a 10,5°Bx.
Bia chai c6 néng do dich duong trude khi 1én men 1a 11,5°Bx.
St dung nguyén lidu thay thé 13 gao véi ti 18 thay thé 1a 20%
Lap ké hoach sin xuit

Do nudgc ta nim trong khu vuc nhiét do1 gié mua, & mién Bic khi hau ¢6
4 mua rat khac nhau vi vdy ma nhu cau tiéu thu bia cac mua cling khac nhau.
Mua hé do thoi tiét nong nuc nén nhu cau sir dung bia cao, trong khi mua déng
do thoi tiét lanh nhu cau vé bia giam. Do d6 nha may phai c6 ké hoach san xuat
mot cach hop 1y dé luong bia san xuat ra tiéu thy hét tranh lang phi.

Béang ke hoach san xuat cua nha may:

Quy I I i v
Tong nang suat du kién (triéu lit) 3 6 3 3

Tinh toan thiét bi s& duoc tinh theo quy c6 ning suit 16n nhat:
Ning suat 16n nhat mot thang:

6 tri¢u lit /3(thang) = 2 triéu lit/ thang.

Ning suit 16n nhat mot ngdy:

2.000.000/25 = 80.000(lit)

MJi ngay ndu 4 mé, ning suat 16n nhat mot mé khoang:
80.000/4 = 20.000(lit)

Ti 1€ bia hoi : biachai=2:3

Do vay cir 2 ngay san xuét bia hoi thi 3 ngay san suat bia chai.

Trong qué trinh san suat, ton that & cac cong doan 1a khong thé tranh khoi
nén trong qué trinh tinh toan ta déu phai tinh dén luong ton that & ting cong
doan. Luong t6n that nay phu thudc vao nhiéu yéu t6 nhu chat luong nguyén
lidu, ché d6 cong nghé, thiét bi....

Pé don gian ta tinh cho 1001 bia véi cac gia thiét ban dau nhu sau:
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- Chi s6 y€u cau doi véoi nguyén lidu:

Chi s0 Malt Gao

D6 am % 7% 13%
P06 hoa tan 75% 85%
Ty 1€ nguyén li¢u 80% 20%

- Tbn that tinh theo % ctia timg cong doan san xuat 1a:
Qua trinh Ton that
Nghién 0,5% so voi trong luong nguyén liéu
Néu, duong hoa, loc 2.5% so véi chat kho
Néu hoa 10% lugng dich do nudc bay hoi
Lang xo4y va 1am lanh nhanh 2% so voi chat kho
Lén men chinh phu 4% so v&i thé tich bia
Loc bia 1%
B&o hoa CO, 0,5%
Chiét chai 4%
Chiét box 1%

3.1. Tinh cin bing san pham cho bia hoi.

Pé don gian ta tinh can bang cho 100 1 bia hoi c6 néng d6 dich duong 1én
men 14 10,5°Bx

3.1.1. Lwong bia va dich dwong qua cic cong doan:
* Cong doan chiét bock: ton that 1a 1%
Luong bia trudc khi chiét bock 1a:
100: (1-0,01) =101,01 (I
* Cong doan suc CO,: ton that 0.5%
Luong bia trudc khi nap CO, la:
101,01: (1 - 0,005) = 101,52 (1)
*Cong doan loc bia : ton that 1%
Luong bia truoc khi loc 1a :
101,52: ( 1- 0,01) = 102,54 (1)
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*Cong doan [&n men chinh va [én men phu: ton that 4%
Luong dich duong trude khi [1én men :
102,54: (1 - 0,04) = 106,82 (1)
*Cong doan ling xody: ton that 2%
Luong dich duong truéce khi ling xody la:
106.82: (1 -0,02) = 109,00 (I)

Do Iam lanh nén nhiét do caa dich duong ha xudng thap gay nén su co thé
tich. Hé s6 co thé tich 12 4%. Vi vay lugng dich duong ¢ 100°C 1a:

109,00 : (1 - 0,04) = 113,54 (I)

Dich duong ¢ 20°C va 10,5°Bx ¢6 d = 1.040 kg/l Khbi lurong dich duong
sau khi dun hoa la:

109,00 x 1,040 =113,36 (kg)
Luong chat chiét bang 10.5%. Khéi lugng chat chiét 1a:
113,36 x 0,105 = 11,90 (kg)
* Cong doan nau, duwong hod, loc ba: ton that chat chiét 2.5%
Luong chat chiét ban dau la:
11,90 : (1 - 0,025) = 12,21 (kg).
3.1.2. Tinh nguyén liéu cho 1001 bia heoi 10.50Bx.
Gia st lwong malt can dung 1a M (kg)
Malt c6 cac théng sé k¥ thuat sau:
+ Do am: w = 7%.
+H¢ s6 hoa tan: 75%
+Ty 1€ str dung: 80% malt.
+Ton that trong khi nghién: 0,5%
Luong chat chiét thu duoc tir M (kg) malt 1a:
M*(1 - 0,07)*(1 - 0,005)*0,75 = 0,694M (kg)
Gao c6 cac thong sé ki thuat sau:
+ Do am: W=13%.
+ Hé sb hoa tan: 85%
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+ Ty 1€ str dung: 20% malt
+ T6n that trong khi nghién: 0,5%
Viy luong gao can sir dung la:
M x 0,2/(1 - 0,2) = 0,25M
Luong chat chiét thu duoc tir gao
M x 0,2/(1 - 0,2) x (1 - 0,13) x (1 - 0,005) x 0,850 = 0,184M (kg)
Téng luong chit chiét 1a:
0,694M + 0.184M = 0,878M (kg)
Luong chat chiét nay twong duong véi 12,21kg
M=12,21 : 0,878 = 13,9 (kg)
Vay lugng malt dung cho 100 I bia hoi la M = 13,9 ( kg).
Luong gao tuong ung la:
13,9 x (20/80) = 3,475 (kg).
3.1.3. Tinh lwgng ba.
Luong chat kho tir malt:
13,9 x (1 - 0,005) x (1 - 0,07) = 12,86 (kg)
Luong chét kho tir gao:
3,475 x (1 - 0,005) x (1 - 0,13) = 3,01 (kg)
Tong luong chat khd caa malt va gao:
12,86 + 3,01 = 15,87 (kg)
Luong chat chiét tir malt:
13,9 x (1 - 0,005) x (1 - 0,07) X 0,75 = 9,645 (kg)
Luong chét chiét tir gao:
3,475 x (1 - 0,005) x (1 - 0,13) x 0,85 = 2,5585 (kg)
Tong luong chat chiét
9,645 + 2,5585 = 12,2035 (kg)
Tong luong ba kho:
15,87 - 12,2035 = 3,6665 (kg)

Gia sir ba co do am 80%. Vay luong bd am :
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3,6665 : 0,2 = 18,3325 (kg)
Trong d6 luong nuoc
18,3325 - 3,6665 = 14,666 (kg)
3.1.4. Tinh lwgng nuéc dung trong qua trinh niu va rira ba.

* Luong nudc trong qué trinh hd hoa
+Luwong malt 16t 20% .Vay luong malt can bo sung vao ndi ho hoa:
3,475 x 0,2 = 0,695 (kg)
Luong nguyén lidu cho vao ndi hd hoa (qué tinh nghién ton that 0.5%):
(3,475 + 3,475 x 0,2) x (1 - 0,005) = 4,15 (kg)
Ty I€ nuéc: bot =5:1
Luong nudc cho vao noi hd hoa:
4,15 x5 = 20,75 (1)
Nudc c6 san trong nguyén liéu gao va malt;
(3,475 x 0.13 + 3,475 x 0,2 x 0,07) x (L - 0,005) = 0,5 (kg) = 0,5 (I).
Luong nudc ¢6 trong ndi ho hoé:
20,75 + 0,5 = 21,25 (I)
Tong luong nudce va dich trong noi ho hoa
4,15 + 21,25 = 25.4 (kg)
Két thdc qua trinh ho hoa, lugng nude bay hoi 5%
Luong dich con lai trong ndi hd hod sau khi dun:
25,4 x (1 - 0,05) = 24,13 (kg).
* Lugng nudc trong qua trinh duong hoa:
Ty 1€ nudc: malt = 4:1.
Po 4m malt 7%.
To6n that nghién 0.5%
Luong malt cho vao ndi duong hoa:
(13,9 - 0,2 x 3,475 ) x (1- 0,005) = 13,14 (kg).
Luong nudc ¢O san trong nguyén liéu:
13,14 x 0,07 = 0,92 (kg) = 0,92 (1)
Luong nudc cho vao ndi duong hoé:
13,14 x 4 = 52,56(1)
Luong nudc ¢d trong ndi dudng hoa:
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52,56 + 0,92 = 53,48 (1)

Tong luong nudce va dich trong ndi duong hoa
13,14 + 53,48 = 66,62 (Kg)

Khi duong hoa chuyén toan bo lugng dich trong ndi hd hoa sang ndi

duong hod = luong dich cd trong néi dudng hoa 1a:

24,13 + 66,62 = 90,75 (Kg)

Sau khi duong hod, lugng nudce bay hoi 4% nén lugng dich con lai:
90,75 x (1 - 0,04) = 87,12 (kg)

Vay lugng nudc trong dich duong khi loc la :
87,12 - (12,86 + 3,01) = 71,25 (kg)

Luong nudéc trong dich sau khi dun hoa (dich c6 nong do 10,5°BXx)
109,00 x (1 - 0,105) = 97,56 (kg)

7Lu’(_)’1?g nudc trong dich trudce khi dun hoa (lwgng nudc bay hoi 10% so
v6i Tong so Iugng dich trudce khi dun hoa):
97,56 + (109,00 : 0,9) * 0,1 = 109,67 (kg) = 109.67 (I)
Luong nudc ria ba:
V huee truse khi loc T Viusc riabd = Viuoc trong bi T Vnusc trong dich dun hoa
2 Ve reabs = 14,666 + 109,67 — 71,25 = 53,086 (1)
Tong lugng nudc cho vao hai ndi ndu va dudng hoa 1a:
20,75 + 52,56 = 73,31 (1)
Tong luong nude dung trong qué trinh nau va ria ba 1a:
73,31 + 53,086 = 126,396 (1)
3.1.5. Tinh cac nguyén li¢u khac:
* Luong hoa houblon st dung:

Luong hoa houblon dao dong trong khoang rong tuy thudc vao loai hoa,
chat luong hoa, d6 dang cua hoa. Trong quéa trinh nau, hiéu suat trich ly chi dat
30-35%

Néu goi luc ding trong hoa la 100% thi trong bia thanh pham chi con
30%.

Bia hoi c6 d6 dang 1a 1846 = 18mg/lit = 1,8g/100lit

Str dung 70% hoa vién 8% (o-axit dang) va 30% cao hoa (30% o-axit dang).
Hiéu suét trich ly 1a 30%. Luong chét dang ban dau la 1,8/0,3=6 (g/100 lit)

Goi lugng hoa vién sur dung 1a: M (g)
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Luong cao hoa la: (30/70) x M (g)
Luong chat ding cd trong hoa vién: M x 0,08 (g)
Luong chat ding cd trong cao hoa: M x (30/70) x 0,3 (g)
Tong luong chat dang ban dau la:
M x 0,08 + M x (30/70) x 0,3 = 0,2086M (g)
Luong hoa vién st dung la:
M =6/0,2086 = 28,76 (g)
Luong cao hoa str dung la:
M = 28,76 x (30 / 70) = 12,33 (9)
Bot tro loc: thong thuong 100 | bia can 0.073 kg bot tro loc
3.1.6. Tinh cac san pham phu
*Ba malt va gao:
Theo trén da tinh, ta co:
Luong b malt va ba gao 80% am = 18,3325 (kg)
*Ba hoa:
Coi Iugng cao hoa hoa tan hoan toan. Chi tinh ba cho lugng hoa vién:
Luong chat khé khéng hoa tan trong hoa: 70%
Po 4m ba hoa: 85%
Luong bé hoa la:
28,76 x 0,7/ (1 -0,85) = 134,21 (g)
Luong nudce cd trong ba hoa:
134,21 x 0.85 = 114,01 (g)
*Can lang:
100kg nguyén liéu c6 khoang 1,75kg can ling d6 am 80%
100 1 bia c¢6 lwong nguyén liéu: 13,9 + 3,475 = 17,375 (kg)
Luong can lang ca am: 17,375 x 1,75/ 100 = 0,304 (kg)
Luong can lang khd: 0,304 x 0,2 = 0,0608 (kg)

*Ba stra men
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Cut 1001 bia cho 2 lit sita men dé am 85%

Tai str dung 50% tuong duong: 1(1)/100 (1) bia
Con thai bo: 2 - 1 = 1(1)/100 (1) bia
*Lwong CO,
Phuong trinh 1én men:
CioH,0pp +_ HQ  4.C,HsOH + 4.CO,
342¢ 1769
Luong dich trudce khi 1én men: 106.84(1) ¢6 d = 1.040 (kg/l)
Khéi lwong dich 1én men : 106.84 x 1.040 = 111.11 (kg)
Dich duong c6 nong do 10,5°S. Khéi luong chat chiét:
111.11 x 0.105 = 11.66 (kg)
Coi toan bd luong duong la maltoza
Hiéu sut 1én men 60%
Luong CO, tao thanh:
11.66 x 176 x 0.60/342 = 3.60 (kg)
Luong CO; hoa tan trong bia (2g/Ibia non)
2 x 102.54 = 205.08 (g) = 0.20508 (kg)
Luong CO2 thoat ra la:
3.60 - 0.205 = 3.395 (kg)
& 20°C, 1atm, 1m*® CO, ning 1.832kg. Thé tich CO, bay ra Ia:
3.395: 1.832 = 1.853 (m°)
Thudng chi thu hdi duoc 70%. Thé tich CO, thu hoi la:
1.853 x 0.7 = 1.29 (m°)
Lugng CO, can bio hoa thém dé dat 4.5 (g/1)
4.5 x 101.52- 2 x 101.01 = 254.82 (g) = 0.255 (kg)
Thé tich CO2 can bdo hoa thém l1a:
0.255: 1.832 = 0.139 (m°)
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Bang 3.1: Bang cAn bing sian phim cho bia hoi.

oTT in phém Pon | oo 20000lit 8000\0I|’t 6000000lit
Vi (mé) (ngay) (1 nam)
1 | Malt kg |13,9 [2780 |11120 834000
2 | Gao kg |3,475 |695 2780 208500
3 | Hoa vién g 28,76 |5752  |23008 1725600
4 | Caohoa g 12,33 | 2466  |9864 739800
5 | Nudc vao ndi hd hoa || 20,75 | 4150  |16600 1245000
6 | Nudc vao dudng hoa | | 52,56 | 10512 |42048 3153600
7 | Nuéc rira ba | 53,086 | 10617,2 | 42468,8 | 3185160
8 |Bottroloc kg |0.073 |14.6 58.4 4380
9 |B&dam kg |18,333|3666,6 |14666 1099980
10 | Bahoa g 134,21 26842 |107368 | 8052600
11 | Can lang kg ]0,304 [60,8 2432 18240
12 | Sita men thu hoi | 2 400 1600 120000
13 | Sita men thai bo | 1 200 800 60000
14 | CO,thoétra m®> |1,853 [370.6 |1582,4 111180
15 | CO, thu hdi m® 1,290 |258 1032 77400
16 | Men giéng | 10,684 | 2136.8 | 8547,2 641040
17 | Men stra tai st dung | | 1 200 800 60000
18 | Dich duong vao ling | | 113,53 (22706 | 90824 6811800
19 | Dich duong lén men || 106,82 | 21364 | 85456 6409200
20 | Bianon | 102,54 | 20508 | 82032 615240
21 | Biasau loc | 101,52 | 20304 | 81216 6091200
22 | Bia d6 bdo hoa CO, || 101,01 | 20202 | 80808 6060600
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3.2. Tinh cin bang san pham cho bia chai

3.2.1. Tinh lwgng bia va lwgng dich dwong qua cac cong doan.
-Cong doan chiét chai: Ton that 4%
Luong bia trudce khi chiét chai 1a :
100 : (1—-0,04) = 104,17 ()
-Cong doan suc CO;: Ton that 0,5%
Luong bia trude khi nap CO, la:
104,17 : (1 -0,005) = 104,69 (1)
-Cong doan loc bia: Ton that 1%
Luong bia trude khi lgc 1a:
104,69 : (1 -0,01) = 105,75 (1)
-Cong doan 1én men chinh va lén men phu: Ton that 4%
Luong dich duong trudce khi lén men la:
105,75: (1 -0,04) = 110,16 ()
-Cong doan lang xody: Ton that 2%
Luong dich duong trude khi trude khi lang xody 1a:
110,16 : (1 -0,02) =112,41 ()
Do lam lanh nén nhiét do cua dich duong ha xudng thip nén cé su co thé
tich. Hé sb co thé tich 4%. Vi vay dich duong & 100 °C 1a:
112,41 : (1 -0,04) = 117,09 (1)
Dich duong ¢ 20°C va ndng do 11,5% co6 d=1,046 kg/l
Khéi luong dich duong sau khi dun hoa 1a:
112,41 x 1,046 = 117,58 (kg)
Luong chét chiét bang 11,5%. Khéi luong chat chiét 1a:
117,58 x 0,115 = 13,52 (kg)
Cong doan néu, duong hoa, loc ba: Ton that chat chiét 2,5%
Luong chét chiét ban dau la:
13,52 : (1 -0,025) = 13,87 (kg).
3.2.2. Tinh lwgng gao, malt cho 1001 bia chai 11,50 Bx
Goi luong malt can dé san xuat 1001 bia chai 1a M(kg) thi:
Luong gao can: M x 0,2/ (1-0,8) = 0,25M (kg).
Luong chét chiét thu duoc tir M(kg) malt 1a:
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M.(1-0,005).(1-0,07).0,75 = 0,694M(kQ)
Luong chét chiét thu dugc tir gao la:
0,25M.(1-0,005).(1-0,13).0,85 = 0,184M(kg)
Téng luong chat chiét thu dugce 1a:
0,694M + 0,184M = 0,878M (kQ)
Luong chét chiét ndy tuong tmg véi 13,87 kg
Ta c0: 0,878M = 13,87(kQ)
M = 15,80
Suyra: Luong malt can 1a M = 15,80(kg)
Luong gao can 13 15,80 x (20/80) = 3,95(kg)
3.2.3. Tinh lwgng ba
Luong chat kho tir malt
15,80 x (1-0,005) x (1-0,07) = 14,62 (kg)
Luong chét khé tir gao :
3,95 x (1-0,005) x (1-0,13) = 3,42 (kg)
Tong luong chat kho 1a :
14,62 + 3,42 = 18,04 (kg)
Luong chét chiét tir malt
14,62 x 0,75 = 10,965 (kQg)
Luong chat chiét tir gao :
3,42 x 0,85 = 2,907 (kg)
Tong luong chit chiét 1a
10,965 + 2,907 = 13,872 (kg)
Tong luong ba kho 1a
18,04 — 13,872 = 4,168 (kg)
Néu gia str ba c6 d6 4m 80%. Suy ra lwong ba 4m 1a :
4,168 : (1- 0,8) = 20,84 (kg)
Trong d6 luong nudc s€ l1a : 20,84 — 4,168 = 16,672 (kQ).
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3.2.4. Tinh lwgng nuwéc dung trong qua trinh niu va rira ba
3.2.4.1. Lwong nwéc dung trong qua trinh hd hoa
Luong mat 16t 20%. Vay luong malt can bd xung vao 1a:
3,95x0,2=0,79 (kg)
Luong nguyén lidu cho vao ndi hd hoa ( nghién ton that 0,5%)
(3,95+0,79) x (1-0,005) = 4,72 (kg)
Ty lé nude : bot=5:1
Luong nudce cho vao ndi 1a :
4,72x5=23,6 ()
Nudc c6 san trong nguyén liéu gao va malt
(3,95x 0,13 + 3,95 x 0,2 x 0,07) x (1-0,005) = 0,57 (kg) = 0,57 |
Luong nudc c6 trong ndi hd hoa
23,6 + 0,57 =24,17 ()
Tong luong nudce va dich trong ndi ho hoa
4,72 + 24,17= 28,89 (kg)
Két thuc qua trinh ho hoa, lugng nude bay hoi 5%
Luong dich con lai trong ndi hd hoa sau khi dun 1a :
28,89 x (1-0,05) = 27,45 (kg)
3.2.4.2. Lwong nwoéc trong qua trinh dwong hoa
Ty I¢ malt : nuéc=4:1
D6 am malt 7%, ton that nghién 0,5%
Luong malt cho vao noéi duong hoa la :
(15,80-0,2 x 3,95) x (1-0,005) = 14,94 (kg)
Luong nudc co san trong nguyén liéu :
14,94 x 0,07 = 1,05 (kg) = 1,05 (1)
Luong nudc cho vao ndi dudng hoa :
14,94 x 4 = 59,76 (1)

Luong nudc c6 trong ndi dudng hoa:
59,76 + 1,05 = 60,81 (1)
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Téng luong nude va dich co trong ndi duong hoa:
14,94 + 60,81= 75,75 (I)

Khi chuyén toan bd lugng dich trong ndi hd hoa sang ndi dudng hoa thi
lugng dich trong nd6i duong hoa s¢ 1a:

27,45 + 75,75 = 103,2 (kg)
Sau khi duong hoa luong nude bay hoi 4% nén lugng dich con lai la :
103,2 x (1-0,04) = 99,072 (kg)
Luong nudc trong dich duong khi loc 1a :
99,072 — (14,62+3,42) = 81,032 (kg)
Luong nude trong dich dudng sau khi dun hoa c6 nong d6 11,5 Bx 1a :
117,09 x (1-0,115) = 103,63 (kg)
Luong nudce trong dich trude khi dun hoa ( lugng bay hoi 10%)
103,63+(117,09: 0,9) x 0,1 = 116,64 (kg) = 116,64 (I)
Luong nudc rira ba :
V huse truse khiloe T Viuoeritaba = Vnuse trongba T Vnuse trong dich dun hoa
Suy ra : Viuserraba = 16,672 + 116,64 — 81,032 = 52,28 (1)
Tong luong nude cho vao ca ndi ndu va duong hoa 1a :
23,6 + 59,76 = 83,36 (I)
Tong luong nude dung cho qua trinh niu va rira ba 1a :
83,36 + 52,28 = 135,64 (I)
3.2.4.3. Tinh cac nguyén liéu khac
a. Tinh luvong hoa houblon sur dung
’ Luong hoa hpublon dao dong trong khoang rong tuy thyc}c vao loai hoa,
chat Iuwgng hoa, d§ dang cta hoa. Trong qué trinh nau, hiéu suat trich ly chi dat
30-35%
Néu goi luc ding trong hoa 1a 100% thi trong bia thanh pham chi ciing chi
con khoang 30%.
Bia chai c6 d6 dang 1a 22 do = 22 mg/l = 2,2 g/ 100 (1)

, Stur dung ,70% hoa vién (8% o-axit déng),va 30% cao hoa (30% a-axit
dang). Hiéu suat trich ly 1a 30%. Luong chat dang ban dau la 2.2 / 0.3 = 7.3
(g/1001)

Goi luong hoa vién st dung 1a M (g).
Luong cao hoa la (30/70) x M (g)
Luong chét ding co trong hoa vién: M x 0.08(g)
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Luong chat ding co trong cao hoa: M x (30/70) x 0.3 (g)
Tong luong chat dang ban dau la:
M x 0.08 + M x (30/70) x 0.3 = 0.2086M(Q)
Luong hoa vién st dung la:
M =7.3/0.2086 = 35.14 (Q)
Luong cao hoa sur dung la:
M = 35.14 x (30/70) = 15.06 (g)
b. Tinh lwong ndm men
Luong dich trudce khi I1én men: 110.16 (1)
Luong men dua vao: 110,16 x 10% = 11,02 (1)
c. Bot tro loc
Thong thuong 100 1 bia can 0.073 kg bot trg loc
3.2.4.4. Tinh cac san pham phu
a. Ba malt va ggo:
Theo trén do6 tinh, ta co6:
Luong bi malt va ba gao 80% am = 20,84 (kg)
b. Ba hoa:
Cot lugng cao hoa hoa tan hoan toan. Chi tinh ba cho luong hoa vién:
Luong chat kho khong hoa tan trong hoa: 70%
Po 4m ba hoa: 85%
Luong ba hoa la:
35,14 x 0,7/ (1-0,85) =163,99 (g)
Luogng nudce cé trong ba hoa:
163,99 x 0,85 = 139,39 (g)
c. Can lang
100kg nguyén liéu c6 khoang 1.75kg cin lang d6 am 80%
100 lit bia ¢6 lugng nguyén li¢u:
15,80 + 3,95 = 19,75 (kg)
Luong can lang ca am:
19,75 x 1,75/100 = 0,35 (kg)
Luong cin ling kho:
0,35 x 0,2 =0,07 (kg)
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d. Ba stra men

Ct 1001 bia cho 2 lit sita men do am 85%
Tai s dung 50% tuong duong 11it/100 lit bia
Con thai bo: 2 -1 =1 (1) / 100l bia

e. Luong CO,

Phuong trinh 1én men:

CioH011 + HO —— 4C,HsOH + 4CO,
3429 1769

Luong dich trude khi 1én men: 110.16 (1) c6 d=1.046 g
Luong men dua vao: 110,16 x 10% = 11,02 (1)
Khéi lwong dich 1én men:
110,16 x 1,046 = 115,23 (kg)
Dich duong c6 nong d6 12 °Bx. Khéi lwong chat chiét:
115,23 x 0,115 = 13,251 (kg)
Coi toan bd luong duong 1a maltoza
Hiéu sut 1én men 60%
Luong CO, tao thanh:
13,251 x 176 x 0.6 / 342 = 4,092 (kg)
Luong CO2 hoa tan trong bia (2g/1 bia non)
2 x105.75=211.5(g) = 0.211 (kg)
Lugng CO2 thoat ra la:
4,092 - 0,211 =3,881 (kg)
& 20°C, 1atm, 1Im® CO, ning 1.832 kg. Thé tich CO, bay ra la:
3,881 : 1.832= 2,12 (m°
Thudng chi thu hoi duoc 70%. Thé tich CO2 thu hoi 1a:
2,12 x 0.7 = 1,484(m°)
Luong CO, can bdo hoa thém dé dat 4.5g/1
4.5x 105.75 -2 x104.69 = 266.495 (g) = 0.266kg
Thé tich CO, can bdo hoa thém 1a:
0.266 / 1.832 = 0.145 (m°)
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Bing 3.2: Bang cin bang sin pham cho bia chai

STT | San pham Pon | 1001 |20000I | 800001 | 9000000
vi (mé) | (ngay) | (1 niim)
1 Malt kg |15,8 3160 |12640 | 1422000
2 Gao kg [3,95 790 3160 | 355500
3 Hoa vién g (3514 |7028 |28112 |3162600
4 Cao hoa g [1506 |3012 |12048 |1355400
5 Nuéc vao néi ho hoa | | 23,6 4720 | 18880 | 2124000
6 Nuée vao duong hoa || 59,76 11952 | 47808 | 5378400
7 Nuéc rira ba | 52,28 10456 | 41824 | 4705200
8 Bot tro loc kg |0,073 146 |584 |6570
9 B4 4m kg [20,84 |4168 |16672 |1875600
10 |B&hoa g |163,99 |32798 | 131192 | 14759100
11 |Canling kg [0,36 72 288 32400
12 | Sita men thu hdi | 2 400 | 1600 |180000
13 | Sira men thai bo | 1 200 |800 90000
14 | CO,thoét ra m® [2,22 444 | 1776 |199800
15 | CO, thu hdi m® |1,554 |310,8 |12432 |139860
16 | Men giéng | 11,02 |2204 |8816 |991800
17 Men sira téi strdung | | 1 200 800 90000
18 Dich duong vao lang || 117,09 |23418 | 93672 | 10538100
19 Dich duong Ién men | | 110,16 | 22032 | 88128 |9914400
20 | Bianon | 105,75 |21150 |84600 |9517500
21 | Biasau loc | 104,69 | 20938 |83752 |9422100
22 | Biad6 bdo hoa CO, || 104,17 | 20834 |83336 |9375300
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PHAN IV : TINH TOAN VA CHON THIET BI

Viéc tinh todn va chon thiét bi trong qua trinh san xuat phai dam bao
nguyén tic dap tng yéu cau vé ning suat cua nha may va chi tiéu ki thuat ciing
nhu chi tiéu vé kinh té. Theo ké hoach san xuit cua nha may va can bang san
pham cho thang bia cao nhat caa nam dé chon kich thudc thiét bi. Dya theo tinh
toan & trén, ta sé tinh toan kich thudc thiét bi cho san xuét bia chai

Luong nguyén liéu dung cho 1 mé nau nhiéu nhat (20000 lit):

- Malt: 3160 kg

- Gao: 790 kg

- Hoa vién: 7,028 kg

- Cao hoa: 3,012 kg
- Nudc cho vao néi ho hoa: 4720 lit

- Nudc cho vao noi duong hoa: 11952 lit
- Nudéc rira ba: 10456 lit
4.1. Thiét bi trong khu nghién.

4.1.1. Céan

Nguyén li¢u dugce can theo ting mé.

- Chon can gao va malt 16t ¢6 kha nang can cao nhat 1000 kg, d0 chinh
xac 0,5 kg

- Can malt dung can dién tir dugc gin véi xylo, xylo ¢6 kich thude: duong
kinh 1,6m, cao 2m, day coén 60° chira duoc khoang 1500kg malt.

4.1.2. Ghu tai
% Gau tai gao chua nghién c6 nang suat 2000 kg/h

Chon 01 giu tai tai gao chua nghién c6 ning suat van chuyén 2000 kg/h
c6 thong so k thuat:

- Kich thudc: rong 200mm, cao 4000mm
- Van toc kéo 1,2-1,4m/s
- Cong suat dong co 1 KW
% GAu tai gao da nghién c6 nang suat 2000 kg/h

Chon 01 giu tai tai gao da nghién c6 ning suat van chuyén 2000 kg/h co
thong s6 k¥ thuat:
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- Kich thudc: rong 200mm, cao 6000mm
- Van toc kéo 1,2-1,4m/s
- Cong suat dong co 1,5 KW

% Vit tai gao da nghién 2500 kg/h

Chon 01 vit tai gao dd nghién c6 ning suat van chuyén 2500 kg/h ¢

thong s6 ki thuat sau:

- Kich thudc: Rong 200mm, Dai 2500mm.
- Cong suat dong co 1 KW.
% Gau tai malt chua nghién c6 ning suat 5000 kg/h.

Chon 01 gau tai malt chua nghién c6 ning suat van chuyén 5000 kg/h c6

thong s6 ky thuat:

kg/h.

- Kich thudc: rong 500mm, cao 4000mm

- Van toc kéo 1,2-1,4m/s

- Cong suat dong co 2.5 KW

4.1.3. M4y nghién malt.

Chon may nghién malt uét c6 cac thong sé ki thuat sau:

- Nang suét 5000kg/h

- Cong suat déng co: 8 KW/h

- Vit liéu ché tao: thép khong gi chiu mai mon

- Kich thuée thiét bi: dai 1000mm, rong 800mm, cao 3500mm

- Kich thuéc truc nghién: duong kinh 300mm, dai 600mm

- S6 d6i truc: 2

4.1.4. May nghién gao.

Chon may nghién gao 1a may nghién bua c6 cic thong sb k¥ thuat sau:
- Ning suat : 2000 kg/h

- Cong suat may: 6 KW/h

- Kich thuéc budng nghién: dudng kinh 500mm, chiéu rong 250mm
- Kich thudc may: dai 1850mm, rong 1600mm, cao 1650mm

4.1.5. May nghién malt 16t.

Chon may nghién malt 16t 1a may nghién kho, nghién truc, nang suat 500

4.1.6. Thiét bj khac.
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- Xylo chira gao chua nghién: 1,5 m®
- Xylo chira gao da nghién: 1,5 m*
- xylo chtra malt chua nghién: 4 m®
4.2. Thiét bi trong nha niu
4.2.1. Noi ho hoa
- Luong gao su dung cuc dai cho 1 mé la : 790 kg/ mé
- Nghién tén that 0,5 %
- Lugng gao trong ndi hd hod 14 :
790 x 0,995 = 786,05 (kg)
- Luong malt 16t 20% so véi gao
790 x 0,2 x 0,995 = 157,21 (kg)
- Lwong nudc cho vao ndi hd hod theo ty 18 5 : 1 so véi nguyén lidu
(786,05 + 157,21) x 5 = 4716,3 ()
- Khéi lugng trong ndi hd hoé
786,05 + 157,21 + 4716,3 = 5659,56 (kg)
- Khoi lugng riéng caa hdn hop bot nudce 1a: d = 1,08 kg/l
- Thé tich hdn hop trong noi hd hoa Ia:
5659,56 / 1,08 = 5240,33 (1)
- Thé tich sir dung cua thing 12 75% = Thé tich thyc cta thung 1a
5240,33 /0,75 = 6987,11 (I)
- Chon noi ho hod 1a thiét bi hai vo than hinh try, day chom cau, nap hinh
nun lam bang thép khong gi, co céc thong so sau:
H=06D; h;=0.2D; h,=0.15D;r=0,5D

h2

hl

Nguyén Phi Anh 48 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

Thé tich ndi V =V(Tru) + V(nip) + V( day) = 0.614D°
V = H*nD%4 + (hy? + 3r%)* 1thy/6 + h,*1D?*/4*3
V =0,593*D°
D = (V/0,593)*
D = (6987,11/0,593)® =2,275 m; L&y D =2,3m
Viy kich thuéc ndi hd hoa:
D =2300mm; H = 1380mm:; h; = 460mm:; h, = 345mm
Phan vé day 100 mm, do d6 dudng kinh ngoai cua thiét bi la :
D g = 2300 + 2*100 = 2500 mm;
Chiéu cao phan hai vo: H = 1380mm.
Thé tich thuc caa thing:
V = 0,593*D® = 0,593*2,3° = 7,22 (m®)
Pic tinh caa canh khuay:
- Chon cénh khuay cong c6 duong kinh = 0.8D = 2080 mm;
- S6 vong quay cua canh khuay: 30 vong / phut
- Pong co canh khuay 10 Kw;
- Dién tich b& mat truyén nhiét 0,5 m% m 2 dich
F=0,5*7,5=23,75 (mP);
4.2.2. Noi dwong hoa
Luong dich chdo bom sang noi duong hoa 1a: 5490 (kg)
Luong malt st dung cuc dai cho 1 mé la : 3160 kg/ mé
Luong malt 16t : 158 kg
Nghién ton that 0.5 %
Luong malt trong ndi duong hoa 1a :
(3160 — 158)*0,995 = 2987 (kg)
Lugng nudc cho vao ndi duong hoa theo ty 1& 4: 1 so véi nguyén liéu
2987*4 = 11948 (I)
Khéi lugng trong ndi duong hoa
5659,56 + 11948 + 2987 = 20594,56 (kg)
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Khéi lugng riéng cua hdn hop bot nudce 1a d = 1,08 kg/l

Thé tich hdn hop trong ndi duong hoé Ia :
20594,56/ 1,08 = 19069 (I)

Thé tich st dung cua thung 12 75% - Thé tich cua thung 1a
19069 / 0,75 = 25,435 (m°)

h2

hl

Chon ndi dudng hoa 1a thiét bi hai vo than hinh tru, day chom cau, nap
hinh nain 1am bang thép khéng gi, c6 cac thng s sau:

H=0.6D; h;=0.2D; h,=0.15D;r=0.5D
Thé tich ndi V = V( Tru) + V( nip) + V( day)
V = H*xD%4 + (hy® + 3r%)* ©thy/6 + h,*1D?*/4*3
V =0,593*D°
D =(V/0,593)"*® =3,501 m; L4y D = 3,60m
Viy kich thuéc ndi dudng hoa:
D = 3600mm; H = 2160mm; h; = 720mm:; h, = 540mm.
Phan vo day 100 mm, do d6 duong Kinh ngoai cua thiét bj 1a :
3600 + 2x100 = 3800 mm;
Chiéu cao phan hai vo:H = 2160 mm;
Dic tinh canh khudy;
- Chon cénh khudy cong c6 dudng kinh = 0,8D = 2880 mm;
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- S6 vong quay caa canh khuay 30 vong / phut

- Pong co canh khuay 15 Kw;

- Dién tich b& mat truyén nhiét 0,5 m% m 2 dich
F=0,5x19,8 =9,9 (m?)

4.2.3. Thung loc day bang:

Thung day bang, than tru, ndp nén h, = 0,15D.

Khéi luong ba malt va gao tuong tng v&i mot mé nau la: 4168 (kg)
Khéi luong riéng cua ba 1a: 0,75kg/1

Thé tich ba la: 4168 /0,75 = 5558 ().

Mudn qué trinh loc xay ra binh thudng thi chiéu cao 16p ba vao khoang
0,3-0,5m

Chon chiéu cao 16p ba la: 0,5m

Dién tich day loc: S=5,558/0,5=11,116 (m%

Puong kinh thung loc 1a: S = nD%/4 suy ra D = (4*S/m)*?
D = (4*11,116/3,14)"2 = 3,77 (m)

Quy chuan: D = 3,8m. L6p vo bao 6n day 100mm, dudng kinh ngodi ciia
thang la: Dpg = 3,8 + 2*0,1 = 4,0 (m).

Nip nan: h, = 0,15D = 0,15*3,8 = 0,57 (m)

Dién tich day loc thuc té: S = nD%/4 = 1*3,8%/4 = 11,34 (m°)

Khéi luong dich con lai sau dudng hoa: 20594,56%0,96 = 19771 (kg)
Thé tich dich con lai sau duong hoa: 19771 /1,08 = 18306,3 (1)
Chiéu cao cua 16p dich loc trong ndi:18,306/11,34 = 1,62 (m)
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Thé tich sir dung ctia thing 12 70%. Thé tich cta thung:

V =18,306 /0,7 = 26,16 (m°)

V = H*1D?/4 + h,*nD’/4*3

H=2,12 (m)

Chiéu cao than tru: H=2,12m

Pay gia cach day that 2cm, chiéu cao thing phan than tru cta thing 1a:

H=2,12+0,02=214 (m).

Ctra xa ba duoc thiét ké co dudng kinh 45cm dugc dong md bang dong co
dién. Ba x4 ra dugc vit tai day sang xylo chura.

Noi hai vo, than tru, day phang:

-S$=11,34m? D = 3,8m, H = 2,14m, h, = 0,57m, Dng = 4,0m.

- buong kinh d = 0,8D = 3,04m

- Cénh khuay c6 téc do gat ba 6 vong/ph.

- Pong co co cong suat: 7,5Kw

4.2.4. Noi niu hoa

- Thé tich dich sau khi nau hoa 1a : 117,09/ 100 lit bia

- Thé tich dich sau 1 mé nau la: 23418 lit

- Trong qué trinh nau ton that do bay hoi 1a 10% , vay thé tich dich trudc
khi nau hoa la:

23418/ 0.9 = 26020 (I) = 26,02(m°);

- Hé s6 do day thung 1a 70% vi khi s6i ¢ nhiét do cao thi dich s& bi bong

lén. Vay thé tich noi la:
V =26,02/ 0,7 =37,17 (m°).
Chon thiét bi dun hoa hinh tru, day chom cau, nap hinh nin, c6
H=1,2D;h;=0.2D; h,=0.15D;r=0,5D

.

D

h1
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Thé tich ndi V = V/( Tru) + V( nip) + V( day)

V = H*rD%4 + (hy? + 3r%)* 1thy/6 + h,*1D?*/4*3

V = 1,064*D°

D=(V/1,064)" =327m; Lay D = 3,30m

Phan vo day 100 mm, do d6 dwong kinh ngoai caa thiét bj 1a:D,y = 3,5m
Viy kich thuéc ndi nau hoa:

D =3300mm; H = 3960mm; h; = 660mm; h, = 495mm; D,y = 3500mm.
Thé tich thuc cua noi:

V = 1,064*3,3° = 38,24 (m®)

Noi nau hoa sir dung 6ng truyén nhiét trung tam, chat tai nhiét xung
quanh ong, dich di qua dng. Chon 4ng truyén nhiét co6 duong kinh d = 50 mm,
s6 hing luc giac 1a 4,56 6ng b tri trén duong xuyén tdm caa hinh luc giac la: b
=9,

Téng s ong la: 3 * 42 +3* 4 +1 = 61 dng
Puong kinh chim éng 1a
D = t* (b - 1) +4*d
Trong d6 t 1a khoang céach giira hai tam 6ng, t = (1.2-1.5)d
D=(15%0.05)* (9-1)+4*0.05 = 0.8( m):
Dién tich bé mat truyén nhiét 1m* m ® dich
F=1*26,02 = 26,02 (M
Chiéu dai cua toan bo 6ng truyén nhiét 1a:
L = F/mn.d = 26,02/7.0.05 = 165,65 (m)
Chiéu dai cia mot ong 1a:
L = L/n = 165,65/61 = 2,72 (m).
4.2.5. Thung ling xoay:

Thung ldng xody 1a mot n6i hinh try, dich dudng dugce bom theo phuwong
tiép tuyén. P4y bang hoi nghiéng 2°.

Luong dich dua vao lang xoay la: 23418 (1)
Hé s6 sir dung cua thung 1a 75%. Vay thé tich ctia thung 1a:
V = 23418/0,75 = 31,22 (m°)
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Chon thing c6 céac thong sé: H= 1D; h, = 0.15D.

PN

i

Thé tich thung: V = H*nD%/4 +h,* nD?/12
V =0,825D°
D = (V/0,825)" = 3,36 (m)
Chon D = 3400mm
L&p vo bao 6n day 100mm
Puong kinh ngoai thung ling xody: D = 3400 + 2x100 = 3600
Vay kich thudc cua thung lang xody:
D = 3600mm; H = 3400mm:; h, = 510mm
Thé tich thyc cua thung: V = 0,825*D°® = 0,825*3,4° = 32,43 (m°)
Ong hoi, civa quan sit

Cac ndi ndu, loc, lang xody déu co 6ng thong hoi duong kinh bang
khoang 0,1D va bang 400mm.

Céc ndi déu c6 cira quan sat ¢ kich thude: 500mm ,c6 lap hé thong dén
quan sat.

4.2.6. Thiét bi lanh nhanh va suc khi.

% Chon thiét bj lanh nhanh 14 thiét bi trao doi nhiét dang tAm ban, mot
cép.

Luong dich duong dua vao 1én men 1a 22950 lit
Thoit gian 1am lanh nhanh: 1,5 gio.
Heé sb st dung thiét bi 14 0,9. Vay nang suat thyc ctia may can:

N=22,95/(15*0,9) =17 m°
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Chon thiét bi 1am lanh nhén hiéu APV ¢6 cac thong ) k¥ thuat sau:
- Nang suit 20 m*/h.
- Nhiét do dich vao 90°C, nhiét d¢ dich ra 8°C - 9°C
- Nhiét d6 nuéce vao 2 °C, nhiét do nudc ra 70 - 80°C
- Kich thuac : 1500 x 800 x 1500 mm
- B& mit 1am viéc cua ban: 61,9 m?
- Van téc san pham : 0,9 m/s
- Luu luong chét tai lanh: 17 m®/h
- S6 lugng ban: 215 ban
- Khéi lugng may: 560 kg.
< Thiét bi suc khi vao dich duong. Bao gom :
- B loc sach va vo trung khéng khi
- B6 phan suc khi vao dich duong
- Céc phu kién kém theo( van, ong luu lugng, van giam ap)
Chon thiét bi suc khi c¢6 bo phan khtr trung béng tia cuc tim.
4.2.7. Bom

Trong phan xudéng nau can thiét phai dung cac loai bom dé van chuyén
dich duong va nudc. Thong thuong nguoi ta dung bom li tam do bom 1i tdm c6
cac uu diém: Bom lam vi¢c 6n dinh , c6 nang suat 16n, bén, dé ché tao...

a. Bom tir néi hé héa sang noi dwong hoa.

Thé tich ndi hé hoa : 7,72 m®

Thoi gian bom khoang 15 phut

Ning suét ctia bom can dat: N = (7,72 /15 ) x 60 = 30,88 (m*/h)

Chon bom c6 ning suit : 40 (m®/h)

Cong suét dong co : 5,5 Kw

Chiéu cao bom Ién : 8m

Puong kinh 6ng hut day :  75/48

Kich thudce : 900 x 570 x 907mm
Khéi lugng : 85kg

Nguyén Phi Anh 55 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

b. Bom tir néi dwong héa sang thing loc.

Thé tich ndi dudng hoa : 19,83 m*

Thoit gian bom khoang 30 phut

Nang suit cia bom can dat: N = (19,83 /30 ) x 60 = 39,66 (m>/h)

Chon bom c6 ning suit: 40 (m®/h)

Cong sut dong co 5,5 Kw

Chiéu cao bom Ién : 8m

Puong kinh éng hut day :  75/48

Kich thudce : 900 x 570 x 907mm
Khéi luong : 128kg

c. Bom dich tir thing loc sang néi ndu hoa.

Thé tich thung loc bom sang ndi hoa bang thé tich dic c6 trong ndi hoa
truge khi ndu 1a : 26,02 m®

Thoi gian bom bang thoi gian loc : khoang 180 phit
Ning suét ciia bom can dat: N = (26,02 / 180 ) x 60 = 8,67 (m®/h)

Chon bom c6 ning suit : 20 (m®/h)

Cong suat dong co 1,5 Kw

Chiéu cao bom Ién : 7m

Puong kinh 6ng hut day : 42/50

Kich thudce : 825 x 375 x 450mm
Khéi luong : 85kg

d.Bom dich tir n6i ndu hoa sang thing lang xody.

Thé tich ndi niu sau khi dun hoa : 23,42 m®

Thoi gian bom khoang 25 phut

Ning sudt ciia bom can dat: N = (23,42 / 25 ) x 60 = 56,2 (m>/h)
Chon bom c6 ning suit : 60 (m®/h)

Cong suat dong co 6 Kw

Chiéu cao bom Ién : 7m

Puong kinh éng hut day :  75/50
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Kich thudce : 1358 x 570 x 907mm

Khéi luong : 210kg

e. Bom tir ndu hoa sang thing trung gian

Chon bom gidng nhu bom dich tir ndu hoa sang 1an xody:

Chon bom c6 ning suit: 60 (m®/h)

Cong sut dong co : 6 Kw

Chiéu cao bom Ién : 7m

Puong kinh éng hut day :  75/50

Kich thudce : 1358 x 570 x 907mm
Khéi luong : 210kg

h. Bom dich tir thiing lang xody sang thiét bi lam lanh nhanbh.
Thé tich ndi lang xody : 23,42 m®

Thoi gian bom khoang 90 phut

Ning suét ciia bom can dat: N = (23,42 /90 ) x 60 = 15,6 (m*/h)

Chon bom c6 ning suit : 20 (m®/h)

Cong suét dong co : 1,5 Kw

Chiéu cao bom Ién : 7m

Puong kinh 6ng hut day :  42/50

Kich thudce : 825 x 375 x 450mm
Khéi luong : 85kg.

4.2.8. Thung nwéc nong, thung nuwdc lanh.

Luong nudc nong duge dung dé rira b va vé sinh thiét bi. Mai ndi can:
500 lit nuéc nong vé sinh. Vay lugng nudc nong dung cho 4 noi la

500 x 4 = 2000 (Iit)

Luong nude dua vao nau, duong hod, rira b cho 1 mé 1a:
4720 + 11952 + 10456 = 27128 (Iit)

Vay luong nudc ndng can cho mot meé 1a:
2000 + 27128= 29128 (1) hay 29,2 (m®).
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2 thung chira duoc lugng nudce dung cho 2 mé nau, mdi thung chaa 29,2

Hé sb st dung thung nuéc néng 80%.Vay thé tich thung 1a:
V=292/08=365(m®)
Chon thing hinh tru, dinh va chép chom cau.
Cac thong s6: H=2D; h;=0,2D; h,=0,15D.
Thé tich ndi = V( Tru)+ V( ndp) +V( day) = 2.107D°
D=(V/1,613)" =(36,5/1,613)"
= 2,83 (m); LayD =2,9 (m)
Phan vo day 100 mm, do d6 duong kinh ngoai cia thung nudc nong la:
Dng = 3100 mm
Vay kich thuéc thiét bi dun nudc nong: D = 2900mm; H = 5800mm;
h, = 580mm,; h, = 435mm; D,q = 3100mm.
Thé tich thuc caa thing:
V =1,613x2,9° = 39,34 (m®)
Dién tich bé mat truyén nhiét 1m?% m 2 nuéc:
F=1x 39,34 = 39,34 ( m?)
Thung chtra nuéc lanh ¢6 kich thude nhu thung nudc ndng
4.2.9. H¢ thong CIP
Chon thiing hinh tru lam bang thép khong gi, gom:
- Thung NaOH 2 %: 01 thung
- Thung chta nuée ndng: 01 thung
- Thung axit Trimeta HC 2%: 01 thung
- Thung héi CIP: 01 thing
, Mc’;i mé nau lugng nudc rira CIP thuong = 5 - 8% thé tich thing, chon
thiét bi nau hoa lam chuan vi n6 c¢6 thé tich I6n nhat
V = 38,24*0.08 = 3.059 (m°).
Hé s sir dung cua cac thing CIP 14 80 % nén thé thich mdi thing can dat
la:
V =3,058/0,8 = 3,824 (m®).
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Thung CIP hinh try, day hinh chdp nén, dinh hinh cau c6
H=12D; h;=0,2D; h,=0,15D
V thing = 1,055 D° = 3,824

D=154m
Chon duong kinh thung: D = 1600mm - H = 1920mm; h; = 280mm;
h, = 240mm

Thé tich thung CIP:

V = 1,055%1,6° = 4,32 (m°).
4.3. Thiét bj trong phan xuwéng 1én men
4.3.1. Tank Ién men.

Chon thung 1én men c¢6 thé chtra du cho mot ngdy san xuat. Thé tich dich
dudng cia mot ngay la:

| ha
h3
. D
h2
hi

‘?'—,
V = 88128(lit) = 88,2(m°)
Goi:
-V}, 1a thé tich hitu ich cta thung 1én men (m®)
- D 1a duong kinh trong cta thiét bi (m)
- hy : chiéu cao phan nén (m); hy = 0,866D
- h, : chiéu cao phan tru chira dich (m)
- hs : chiéu cao phan tru khong chira dich (m)
- hy : chiéu cao phan nip (m); chon hy = 0,1D

- o : goc ddy con, chon o = 60°
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-V : La thé tich phan tru khong chira dich duong.

Nguoi ta chon h, : D = 1 - 2:1 (tuy theo thé tich dich 1én men Vg ):

Vg<20m®: hy/D =1-1,2

Vg<50m®: hy/D =1,2-1,5

Vg>50m*: hy/D =15-17

Vg>100m®: hy/D =1,7-2,0

Virdng = 20 - 30% V4

Chon h, / D = 1,8 do thé tich dich dudong 1én men V4> 100m®,

Taco:

V4 =Vh =V + Vean

Thé tich hitu ich cua thiét bi 1a:

Vi= 2 (h, 4 1y = 07 1 gp , 086D

4 3 4 3

Chon Vi = 25‘;/0 Vi,

ta c6: Vy = %hg = 25% .V, = 0,25 . 1,640D° = 0,41D°

Suy ra: hs =0,522D

Téng thé tich cua thiét bi la:

V=V,+ V= 1,25V, =1,25.1,64 D* = 2,05D°

Ta st dung thung 1én men co6 thé chira duoc luong dich tng vd1 6 mé néu,
tire 1a ¢6 thé tich hiru ich dat:

V =88,2(m°

Ta co: 1,640D° = 88,2(m°). Suy ra: D = 3,78(m)

Quy chuan: D = 3800mm; h; = 3300mm:; h, = 6840mm; h; = 1990mm:;

h, = 380mm

Thé tich thuc cua thiét bi la:

V =2,05D% = 2,05*3,8° = 112,5(m°)

Vay chiéu cao cua thung 1én men:

H =hy + h, + hy + hy = 3300 + 6840+ 1990 + 380 = 12510 (mm).

Chon khoang céch tir day tank dén san 1a 1200mm.

) = 1,640D°

Viay chiéu cao cta toan bo thiét bi 1a:

Hy = H + 1200 = 12510 + 1200 = 13710 (mm).

Chon tank 1én men 1a thiét bi than try, ddy con, bén ngoai c6 khoang lanh
dé diéu chinh nhiét do, thiét bi lam bang thép khong ri, c6 trang bi hé thong suc
khi, van nhiét ké, kinh quan sat.
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Phan vé day 100 mm, do d6 dudng kinh ngoai cua thiét bi 1a :

3800 + 2 * 100 = 4000 (mm).

* Tinh s6 thung 1én men:

Thoi gian 1én men chinh : T, = 7 ngay

Thoi gian 1én men phu  : T, = 15 ngay

Mot ngay nghi dé stra chita va vé sinh

—  Tong thoi gian 1én men va vé sinh:

T=T,+T,+1=15+7+1=23ngay

Vi chon mot ngay do dﬁy mot tank 1én men déng thoi cAn mot tank dy trix
nén so tank can co la:

M =23 + 1 = 24 tank.

* Yéu cau chung:

- Tank 1én men dugc 1am bang thép khong ri, riéng phan vanh d& tank 1am
bang thép CT3.

- Nép co cua @ = 500mm, c6 cum CIP.

- Tank c6 3 khoang lanh : 1 khoang & day va 2 khoang ¢ than tru. Trong
moi khoang c6 duong vao va duong ra cua glycol.

- Lop bao 6n: toan tank c6 16p bao on trir phan dinh tank. Vat liéu bao 6n
bong thuy tinh. Chiéu day cach nhi¢t 100mm.

- Bén ngoai 16p cach nhiét 1a 16p ton Inox day 2mm.

- B0 phan gia do: Cac tank 1én men dugc dat ngoai troi trén cac gian do
bang bé tong cot thép.

4.3.2. Thiét bi nhan men giéng cép I, cap II.

CAu tao cac thiét bi gdy giéng cling twong ty nhu thiét bi 1én men chinh.
Vi¢c tinh toan cho thiét bi gdy men giong cap 1 va cap 2 dua theo nguyén tac
tinh cho thiét bi 1én men chinh da tinh toan va chon ¢ trén.

Nguyén tic chon: Thé tich hitu ich ciia thing gy men giong cap 2 bang 1/10
thé tich dich 1én men cua 1 tank 1én men chinh. Thé tich hitu ich ctia thung gdy men
giong cap 1 bang 1/3 thé tich hitu ich cua mot thung gay men giong cap 2.

* Thiét bi nhdn men giong cap II.

Chon thiét bi nhan giéng cap II 1a thiét bi than try duong kinh D, dy con
gboc con ¢ day 1a 60°, nap cau nho 1én h, = 0,1D. Phan try trong khong chira dich
co chi€u cao hs, phan tru chira dich c6 chi€u cao h, = D do thé tich phan dich
dudng 1én men Vy< 20 m®, phan day con c6 chiéu cao h; = 0,866D
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Thé tich hitu ich ctia thiét bi 1a:

V, = ni)z( 1) _ nDZ( 0866D) - 1,012D°

Chon Vy = 25% Vi

Taco: Vy = “%hsz 0,25V, = 0,25 . 1,012D° = 0,253D°
Suy ra: hs =0,322D

Téng thé tich cua thiét bi 1a: V =1,25.V,, = 1,265D°

Thé tich hiru ich cua thiét bi bang 1/10 thé tich dich 1én men trong 1 tank
Ién men:

Vi, = 0,1 x 88,2 = 8,82(m°)

Ta co: Vi, = 1,012D°% = 8,82(m°). Suy ra: D = 2,06(m)

Quy chuan: D = 2100mm; h; =1870mm; h, = 2100mm; h; = 680mm:
h, = 210mm

Thé tich thuc cua thiét bi la:

V =1,265D° = 1,265*2,1° = 11,72(m").

Chiéu cao cua thiét bi:
H=h; +h, +hs+h,=1870 + 2100 + 680 + 210 = 4860(mm).
Khoang cach tir day thiét bi dén san nha chon béng 0,8m.

Thung nhan giéng c6 vo 4o lanh va cach nhiét day 100mm, duong kinh
ngoai cua thiét bi 1a: D,y = 2300mm.

Thiét bi nhan giéng cap 2 c6 mot thung.
* Thiét bi nhin men giong cip I.

Chon thiét bi nhan giéng cap I 1a thiét bi than tru duong kinh D, day
con goc con ¢ day 1a 60°, nip cau nhd 1én h, = 0,1D. Phan try tréng khong chira
dich c6 chiéu cao hs, phﬁn tru chtra dich ¢6 chiéu cao h, = D, phﬁn day con co
chiéu cao h; = 0,866D

Thé tich hitu ich cta thiét bi 1a:

2 2
V, = nz h, 1) _ nD (D 0866D) = 1,012D°
Chon Vi = 25% Vh
nD2

Taco: Vi, = 5 = 0,25V,
Suy ra: hs =0,322D
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Téng thé tich cua thiét bi 1a: V = 1,265D°

Thé tich hitu ich cua thiét bi bang 1/3 thé tich dich nhan men cip II:
Vi, = 8,82/3 = 2,94(m®)

Ta co: Vi = 1,012D°% = 2,94(m®). Suy ra: D = 1,43(m)

Quy chuan: D = 1500mm; h; = 1300mm; h, = 1500mm:; h; = 490mm;

h, = 150mm.

Thé tich thuc clia thiét bi:

V = 1,265D° = 1,265*1,5° =4,27(m°)

Chiéu cao cta thiét bi:

H=h; + h, + hs + hy = 1300 + 1500 + 490 + 150 = 3440 (mm).

Khoang cach tir day thiét bi dén san nha chon béng 0,8m.

’ Thiét bi c6 v6 4o lanh va cach nhiét day 100mm, dudng kinh ngoai cua

thiét bi 1a: Dpg = 1900mm.

Thiét bi nhan giéng cap 1 c6 mot thung.

4.3.3. Thiét bij rira men sira két ling

Luong sita men két lang tmg vai 1000 lit bia 1a 20 lit, voi 1 tank 18n men
c6 thé tich dich 13 88,2m® thi thé tich sita men két lang 1a:

188128 20 = 1762,56(1) ~ 1,77 (m?).
1000

Do lugng nudc rira men thuong gap 2 lan luong men sita. Nén thé tich
ctia thung rira men phai gap 3 1an thé tich men thu hoi.

Vay thé tich cua thung:

V= 1762,56 x 3 = 5287,68 (I) = 5,29 (m®).

Heé s6 sir dung cua thung 1a 0,8 nén thé tich cia thing 1a:
V,=5,29/0,8 = 6,62 (m°).

Chon thiét b rira men 14 thiét bi than tru duong kinh D, day chom cau
Céc thong s6 cua thung:

H: Chiéu cao phan hinh try.

D: Puong kinh cua thung.

H: chiéu cao day.

Chon H=1,2D,h=0,1D
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Thé tich cua thung rira men dugc tinh theo cong thirc:
Vi = Vit Vasy
V,; = ok +@Lh2 +3(2j2}
4 6 2
V,=0,98D° = 6,62 (m°)
D=189 (m).ChonD=19m
H =1,2D = 2280 (m)
h=0,1D = 190 (mm)
Chiéu cao tong thé cua thung: H, = 2280 + 190 = 2470 (mm)

Vay thé tich thuc cua thiét bi rira sita men theo thiét ké 1a:
V,=0,98D° = 0,98 x (1,9)° ~ 6,73 (m°)
4.3.4. Thiét bi bao quan men sira.

Chon thiét bi béo quén men 14 thiét bi than tru du’(‘mg kinh D, day con
goc con & day 1a 60°, nap cau nho 1én hy = 0,1D. Phan tru tréng khong chua dich
c6 chiéu cao hs, phan tru chra dich c6 chiéu cao h, = 1,2D, phan day con co
chiéu cao h; = 0,866D

Thé tich hitu ich cua thiét bi 1a:

- nD2 (h, + 1) - 71:D2 (12D + 0866D

) =1,169D°

Lay the tich phan trong cua thiét b1 bang 1/4 thé tich hitu ich cua thiét bi,
ta co: Vy = %hs = 0,25V,

Suy ra: h3 =0,372D

Téng thé tich cua thiét bi la: V = 1,461D°

Ta chon mot thiét bi bao quan men sita s& du trit dugc cho 3 tank.
—V,=3x1,77 =5,31 (m°).

V, = 1,461D° = 5,31 (m®). Suy ra D = 1,54 (m).

Quy chuén:

D =1600mm; h; = 1390mm:; h, = 1920mm; hz = 600mm; h, = 160mm.
Thé tich thuc cua thiét bi:

V =1,461D° = 1,461*1,6° = 5,99(m°).

Chiéu cao cua thiét bi:

H=h; + h, + hs + hy = 1390 + 1920 + 600 + 160 = 4070 (mm).
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Thiét bi ¢6 v6 4o lanh va cach nhiét day 100mm, duong kinh ngoai cua
thiét bj 1a: Dyg = 1800mm.

4.3.5. Hé thong CIP lanh.
Hé thong CIP lanh gdm:

- 1 thung NaOH 2% .

- 1 thang Trimeta HC 2%.
- 1 thung P3 oxonia 0,5%.
- 1 thung hdi CIP.

Md&i mé 1én men luong CIP rira thudng bang 5-8% thé tich thung. Ta
tinh cho 1 tank 1én men c6 thé tich 112,5(m3), hé sb sir dung cta cac thung CIP
13 80% thi thé tich mdi thung can dat:

0,08%112,5/0,8 = 11,25(m")

Chon thung CIP lam bang thép khong gi, than try, day chop noén, dinh
hinh cau:

Chon H=1,2D; h; =0,2D; h, = 0,15D.

Thé tich mdi thung: V = 1,055D°

Taco: V =1,055D% = 11,25(m®). Suy ra: D = 2,202(m)

Quy chudn: D = 2300mm; H = 2760mm; h; = 460mm; h, = 345mm.
Thé tich thyc cua mdi thung: V = 1,055D° = 1,055.2,3% = 12,84(m°)
4.4. Thiét bi trong phan xwéng hoan thién

4.4.1. Thiét bi loc trong bia

Pé loc trong bia ¢ ddy ta chon thiét bi loc dng inox hoat dong luﬁn
phlen ngoai ra dé loc tinh san pham bia chai ta sir dung thém 1 thiét bi loc 6ng
xop cO cung nang suat.

Luong bia phai loc mgt ngay: 84600 lit.

May lam viéc khoang 8 gid mot ngay. Hé s6 sur dung khoang 0,8 .

Vay cong suat cia may loc la:

8469‘;0 = 13219 (lit/h) = 13,22 (m¥h).

Chon may loc ¢ ning suat: 12 (m*/h).

* Thiét bi loc ong inox: Chon may Filtrox ciia Pirc san xuat c6 cac thong
s6 k¥ thuat:
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Nang suét: 120 hl/h

Ap suat lam viéc tbi da 7at

Thung loc: Puong kinh 0,7m, cao 1,8m, c6 44 6ng loc duong kinh 3cm,
trén 6ng loc ¢6 khoan 16 duong kinh 0,04pum, téng bé mit loc 13 6,6m?

Thung bdt cd dung tich 2001, tde do khuéy 90v/ph, tdc dd bom dinh luong
3001/h.

* Thiét bi loc dng x6p: Chon may loc ctia Purc san xuat co cic thong sb
k¥ thuat:

Ning suat: 120 hl/h

Ap suat 1am viéc tbi da 7at

Kich thuéc: Puong kinh 60cm, cao 1,0m.

4.4.2. Thung tang trir va bao hoa CO,,

Pé tang trit, bdo hoa CO, va 6n dinh bia sau loc ta sit dung 4 thung
chtra than tru duong kinh D, day cau: h; = 0,2D, nap cau: h, = 0,2D, chiéu cao
than tru:

H = 2D. Thé tich ctia thiét bi:
V= RTDZH + Mz gy + M2y 3r7) = 1,735D°
Thé tich hitu ich cua tﬁié’t bi chiém 856% tong thé tich cua thiét bi:
V), = 0,85V = 1,475D°

Luong bia sau loc ing v&i mt tank 1€n men cling chinh 1a rng v&1 mot
ngdy nau 1a: 125,628(m®), hai tank tang trit duoc st dung chira cho mot tank 1én
men, do d6 mdi tank tang trit phai chtra duoc luong bia:

V = 83,752/2 = 41,876 (m°)
Ta co: V= 1,475D° = 41,876(m®). Suy ra: D = 3,05(m)
Quy chuan: D = 3100mm; h; = 620mm; h, = 620mm; H = 6200mm.
Thé tich thuc cua thiét bi: V =1,735D° = 1,735*3,1° = 51,69 (m°)

Thiét bi c6 vo 4o lanh va cach nhiét day 100mm, dudng kinh ngoai cta
thiét bi: D,y = 3300mm.

4.4.3. H¢ thong chiét bock.

Luong bia hoi 16n nhat mot ngay san xuat 1a: 80000(1).

* May rira bock

Chon bock ¢ dung tich 20(1) thi s bock st dung trong ngay la:
80000/20 = 4000(bock)
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May rira bock 1am viéc 12 gio mot ngay. Hé s6 sir dung may 1a: 80%.
Viy ning sudt cia may rira bock 1a:
NS = 4990 — 497 (bock/h)

12.0,8

Chon may rtra bock c6 thong s ki thuat:

Ning suét: 500 bock/h

Kich thudc: 1,5m x 2,2m X 2,1m

Nhiét d§ nudc nong: 50 — 55°C

Tén hao nudc noéng: 6 m*h ¢ 0,4 at

Tén hao nudc nguoi: 2 m/h & 0,4 at

Cong suat dong co: 5 kW.

* Mdy chiét bock:

Ngé}{ lam viéc }2h, Ch(_)l:l bock c6 dung tich 201, h¢ $O str dung may la 0,8
thi ndng suat may chiét bock can dat:

80000 , .
= =417 (bock/h) t d 8340 (1/h
201208 (bock/h) twong duong véi (I/h)

Chon may chiét bock thong sé ki thuat:

Chon may chiét bock thong sb k§ thuat:

Ning suat 10000 1/h

Kich thuéc may: 4,15m x 1,6m X 3,85m

S6 voi chiét: 3

Khoang cach gitra 2 voi: 1,4m

Cong suét: 0,8 kW

Ap suat du: 0,7 at

4.4.4. H¢ thong chiét chai.

Luong bia chai 16n nhat mot ngay san xuat 1a 80000(1).
* May rira chai:

Chon chai c6 dung tich 330ml thi s6 chai cAn dung mot ngay la:

&‘;(3’% 242425 (chai)

Ngay lam viéc 12h, hé s6 sir dung may 14 0,8 thi ning suat may can dat:

S = 242425 _ 95959 (chailh)

2x0,8

Chon may rira chai c6 thong sb ki thuat sau:
Nang suét: 30000 chai/h
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Kich thudc: 6,5m x 3,44m X 2,8m

Thé tich bé chira kiém: 12m®

Pudng kinh van x6i kiém: 35mm

Chu ki mot vong: 12,9 phut

Thoi gian nghi: 1,9 phut

S6 bom: 4 chiéc

Ning suit bom: 20 m*/h

Cong suit dong co: 7 kW

* Mdy chiét chai:

Chon may chiét chai c6 thong sb k¥ thuat:

Ning suét: 30000 chai/h

S6 voi chiét 45 voi

Kich thudc: 3,5m X 2m %X 3,2m

Ap suit chiét: 0,5 — 1,5 kg/cm®

Ap suat nuéce cip cia bom cao ap: 1 — 2 bar

Ap suit CO, vao: 2,5 — 3 bar

Do chan khong: 0,85 — 0,97 bar

Cong suit dong co: 5,7 KW

4.4.5. May thanh trung:

Chon thiét bi thanh tring 14 hAm thanh tring (tunel) c6 thong so k¥ thuat:

Ning suat: 30000 chai/h

Kich thudc 18m X 2,7m x 2.2m

Cong suit lap dit 4,1 kW, st dung dién ap 3 pha: 400V, 50Hz

Ap suat khi nén: 6 — 7 bar, 150 I/ph

Hoi 3 - 4 bar, 6 -8 m’/h

Thong s6 hoat dong:

Téc d6 bang tai chinh: 0,339 m/ph

Nhiét d¢ dau vao: 4°C

Nhiét do nude cap: 18°C

Nhiét 6 nudc dau ra: 25 - 36°C

Chu ki chai vao ra khoi may 1a: 62 phut

Chu ki hoat dong: 60 phut. Trong d6 thoi gian gia nhiét 27 phat, gilt nhiét
10 phat, ha nhiét 23 phat.

Ham thanh tring c6 8 khoang, mdi khoang phun nudc néng & mot nhiét
do khac nhau.
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Gia nhiét 4—19°C bang nudc 28°C

Gia nhiét 19—33°C bang nudc 42°C

Gia nhiét 33—47°C bang nudc 48°C

Gia nhiét 47—64°C bang nudc 64°C

Giit nhiét 64°C bang nudc 68°C

Ha nhiét 64—59°C bang nudc 62°C

Ha nhiét 59—49°C bang nudc 40°C

Ha nhiét 49—32°C bang nudc 25°C.

4.4.6. May dan nhén:

Chon may dan nhan c6 thong s6 k¥ thuat sau:

Ning suét: 30000 chai/h

Kich thuéc may: 3,56m x 1,2m % 1,5m

Tbc d6 quay: 15 v/ph

Cong suat dong co: 0,8 kW

Trong lugng may: 300 kg

Str dung keo Krones hay Eticol 6300.

Chon may ban chit c6 thiét bi cam bién, diéu khién tu dong.
4.4.7. May xép két:

Mot két chira duoc 20 chai, may xép két can dat ning suat:

%0000 = 1500(két/h)

Chon may xép két co thong so ky thuat sau:
Nang suét: 1500 két/h

Kich thudc may: 1,5m % 1m x 2,5m.

4.4.8. May rua két:

Chon may rtra két c6 thong s ki thuat:
Nang suét: 1500 két/h

Kich thuéc may: 4m x 0,7m x 1,5m.
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PHAN V: TINH NHIET NANG, HOI LANH, LUQNG NUOC
VA PIEN NANG
5.1. Tinh hoi.
Mot sb cong thie duge ap dung dé tinh:

* Nhiét luong can cung cip dé ning nhiét do khdi dich tir t; 18n t, (hodc t;
xudng t,):

Q1=GxCx(t;-tp) (kcal)

Trong do:

- G: khéi lugng dich (Kg)

- C: nhiét dung riéng cua khéi dich (Kcal/Kg.’C)
- t,: nhiét d6 dau cua dich ( °C)

- t,: nhiét d6 cudi cua dich ( °C)

- Nhiét lugng can cung cap dé duy tri & cac nhiét do:
Q.=ixw (kcal)

Trong do:

- 1: ham nhiét cua hoi nude (kcal/kg)

- w: luong nudce bay hoi (kg)

* Luong hoi can cung cap:

_Q
0,96 x 7 x (i, —1)

(kg /h)

Trong d6

- Q: nhiét lugng can cung cap (kcal)

- 0,96: @0 bao hoa cua hoi nudc

- 7 : thoi gian cap nhiét (h)

- ip: ham nhiét cua hoi nude bao hoa (kcal/kg)

- 1: ham nhiét ciia nude ngung tu (kcal/kg)
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5.1.1. Lwong hoi cAp cho ndi hd hoa
Chu trinh nhiét ctia qua trinh hd hoa:

30 25 11 5 10 25 30 15

42°C—— 72°C—— 83°C — 72°C—— 102°C

Theo phan tinh thiét bi nha nau: khdi lugng dich trong ndi hd hod trong

mot mé nau 1a: G = 5778(kg).

Tong lugng nude ban dau trong ndi hd hod 1a: 4834 (kg). Trong dod: 395

lit nudc duge bo sung cuing malt 16t dé ha nhiét do.

72°C.

Vay khoi lugng dich ban dau 1a:

5778 — 395 = 5383 (kg)

Vay % 3151}161 lugng nude (ham am ) cua dich chao la:
W= 5778 = 0,84 hay 84%

Nhiét dung riéng cua khéi dich dugc tinh theo cong thuc:

co100W W,

100 100
Trong do:
C1: Nhiét dung riéng cua chét hoa tan, C,= 0,34 (Kcal/Kg.°C)
C,: Nhié¢t dung riéng ctia nudc, C,= 1 (Kcal/kg.°C)
_, ¢ -100-83 0,34+ %1 -0,888 (Kcal/Kg’C)

100
Qua trinh gia nhié¢t & n61 ho hoa:

- Giai doan 1: Nhiét d6 khéi chéo tang tir 42°C dén 72°C va gitr nhiét &

Luong nhiét can cung cip dé dun dich tir 42°C - 72°C 12 Q;:

Q =GxCxAt,=5383*0,888*(72 - 42) = 143403,12 (kcal).

Luong nhiét can cung cap dé duy tri dich chao & 72°C trong 25 pht 1a
Q =i, xw, (Kcal)

i;: Ham nhiét cta hoi nudc ¢ 72°C (tra s6 tay hod cong I) ta co:

1,.=627,68 (Kcal/kg)
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Coi qué trinh nay lugng nudce bay hoi 1a 1%. Lugng nudce bay hoi la:
W,=5383*1% = 53,83(KQg).

-  Q=627,68*53,83 = 33788 (Kcal).

- Giai doan 2: Nhiét d6 khéi chao ting tir 72°C — 83°C va giit nhiét ¢

nhiét ¢ 83°C.

Khéi lwong cua dich chéo luc nay 1a:

G, = G;-W,; =5383 - 53,83 = 5329,17 (Kg)

Nhiét lwong can cung cip dé dun dich tir 72°C — 83°C 13 :

Q, =G, xCxAt,= 5329,17*0,888*(83 — 72) = 52055,33 (Kcal).

Luong nhiét can cung cp dé duy tri dich chao & 83°C trong 5 phut Ia:
Q, =i,xW, (Kcal)

Taco: i,=632,36 (Kcal/Kg) (Tra so tay hod cong)

Coi ¢ giai doan nay lugng nudc bay hoi 1a 0,5%. Vay luong nude bay hoi

trong giai doan nay la:

72°C

W, =5329,17*0,5% = 26,65 (Kg)
= Q, = 632,36*%26,65 = 16852,4 (Kcal)
- Giai doan 3: Nhiét do khéi chéo giam tir 83°C - 72°C va giir nhiét &

Trong giai doan giam nhiét tir 83°C - 72C ta khong cap nhiét dong thoi bd

sung 800 kg nudc va malt 16t vao dé ha nhiét khéi dich.

Khéi luong dich chao ltc nay 1a:
Ga= (5329,17 — 26,65) + 395 = 5697,52 (kg).

Trong giai doan gitt nhiét & 72°C lugng nudc bay hoi 1%. Vay luong

nudc bay hoi la:

W,= 5697,52*1% = 57 (kg).

Luong nhiét can cung cp dé gitr nhiét khéi dich ¢ 72°C Ia:

Q, =i, xW, = 627,68*57 = 35762,19 (Kcal).

- Giai doan 4: Nhiét d6 khdi chao tang tir 72°C — 100°C va giir nhiét &

100°C.

Khéi lugng dich chio lic nay la:
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duoc:

Gs= G3- W53=5697,52 — 57 = 5640,52 (kg).

Luong nhiét can thiét dé nang nhiét d6 tir 72°C — 100°C Ia:

Q, =G, xC, xAt, =5640,52*0,888*(100 — 72) = 140245,89 (kcal).
Luong nhiét dé duy tri dich chao & 100 °C trong 15 phut 1a:
Q, =i, xWw, (Kcal)

Tra s6 tay hoa cong 1 ta co: i, = 639,4 (Kcal/Kg).

O giai doan nay nuéc bay hoi 1a 2,5%. Vay lugng nudc bay hoi bang:
W, =5640,52*2,5% = 141 (kg).

Vay: Q,=639,4%141 = 90136,7 (kcal).

Vay tong lugng nhiét can cung cap cho qua trinh ho hoa 1a:
Q=3 Q+>Q =512270,63(kcal).

Trongi:}[huc ‘Eg, khi cép nhiét thi mdt lwgng nhiét bi t6n that do:
- Truyén nhiét qua thanh thiét bi: 2%

- Ton that ¢ ong dan: 1%

- Luong hoi tiéu hao trong khoang trong cta thiét bi: 1%

Nhu vay, tong ton that 13 4%.

Luong nhiét ton that 1a:

512270,63 * 4% = 20490,83 (kcal).

Tong luong nhiét can cung cap la:

Q =512270,63 + 20490,83 = 532761,46 (kcal).

Khi d6 luong hoi can cung cap la:

O Kg hoi/h
Ot O,96><r><(ih—i)( g hoi/h)

Trong do:

¢ : thoi gian cap nhiét trong ndi ho hoa, = 150 (phdt).

Tra bang hoi nudc bdo hoa tai diéu kién p = 2 (kg/em?), t = 119,6°C ta
Ih = 646,9 (Kcal/kg)

i =100 (Kcal/kg)
53276146
D =096 x25 x (6469 — 100) = 406(Kg hoi/h)
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40°C

5.1.2. Lwong hoi cip cho ndi dwong hoa
Chu trinh nhiét cua qua trinh duong hoa:
5 15’ 20

10" 15 10 1

50°C 65°C 75°C — 76°C

Theo phan tinh thiét bi nha niu luong dich c¢é trong ndi duong hoa trong 1

mé nau 14 20640 (kg). Trong d6 c6 5490 (kg) dich chao duoc bom sang.

50°C.

Luong dich malt: 20640 — 5490 = 15150 (kg).

Téng luong nude co trong ndi dudng hoa sau khi hdi chéo 1a:
(4834 — 53,83 — 26,64 — 57 — 141) + 12161 = 16717,52 (kg).
Vay do ?a{l%glzla dich chéo la:

W= 20640 =81%

Nhiét dung riéng cta khéi dich dugce tinh theo cong thirc:

= 100W W C,
100 100
Trong do:

C1: nhiét dung riéng cua chat hoa tan, C;=0,34 (Kcal/Kg.’C)
C,:nhiét dung riéng cia nudc, C,=1 (Kcal/Kg.’C)
C=(100-81):100x% 0,34 +81:100=0,875

Qua trinh gia nhiét trong ndi dudng hoa:

- Giai doan 1: Nang nhiét khéi dich tir 40°C dén 50°C va gitt nhiét 5' &

Luong nhiét can cung cip dé nang nhiét khdi dich tir 40°C - 50°C 13 Qq:
Q, =G, xCxAt, = 15150*0,875*(50 — 40) = 132562,5 (kcal).

Luong nhiét can cung cp dé duy tri khéi dich ¢ 50°C trong 5 phut 1a:
Q =i, xw, (Kcal)

i;: Ham nhiét cta hoi nudc & 50°C, tra s6 tay hoa cong I ta co:

1,=618 (Kcal/kg)

Coi qué trinh nay lugng nudce bay hoi 1a 0,1%. Lugng nude bay hoi la:
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W, = 15150%0,1% = 15,15 (Kg).
—  Q=618*15,15 = 9362,7 (kcal).

- Giai doan 2: Nang nhiét khdi dich tir 50°C — 65°C va giit nhiét & 65°C
trong 15'.

Khéi luong cua dich malt luc nay la:

G,=Gy- Wy = 15150 — 15,15 = 15134,85 (kg).

Sau khi hdi chdo nhiét do khdi dich tang 1én 65°C.

Luong nhiét can cung cap dé duy tri dich chao & 65°C trong 15 phut Ia:
Q,=i,xW, (Kcal)

Tra s6 tay hod cong | ta co: i, = 624,7 (Kcal/Kg)

Coi ¢ giai doan nay lugng nudc bay hoi 1a 1%. Vay lugng nudc bay hoi
trong giai doan nay la:

W, = (20640 — 15,15)*19% = 206,25 (Kg)
— 0, = 624,7%206,25 = 128843,44 (Kcal)

- Giai doan 3: Nang nhiét khéi dich tir 65°C - 75°C va gii nhiét khéi dich
& 75°C trong 20'.

Khéi luong dich chao lic nay 1a:

Gs; =G, — W, = 20640 — 206,25 = 20433,75 (kQ).

Luong nhiét can cung cip dé nang nhiét khdi dich tir 65°C — 75°C Ia:
Q, =G, xCx At, = 20433,75%0,875*(75 — 65) = 178795,3 (kcal).
Luong nhiét dé duy tri khdi dich & 75°C trong 20 phdt Ia:

Q; =i, x W, (Kcal)

Tra s0 tay ta cé: i3 = 629 (Kcal/Kg).

O giai doan nay nuéc bay hoi 13 1,5%

W, = 20433,75*1,5% = 306,5 (Kg).

= Qs = 629*306,5 = 192792,5 (kcal).

- Giai doan 4: Nang nhiét khéi dich tir 75°C — 76°C

Khéi lwong dich chao Iic nay la:

G,=G,— W, = 20433,75—306,5 = 20127,25 (kg).

Luong nhiét can cung cip dé nang nhiét khéi dich tir 75°C — 76°C Ia:

Nguyén Phi Anh 75 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

duoc:

Q, =G, xCxAt, = 20127,25*%0,875*(76 — 75) = 17611,34 (kcal).
Vay téng lu’orng nhiét can cung cap cho qua trinh hd hoa la:
Qu ZQ +ZQ = 659967,8(kcal).

Trong thu’c té khi cip nhiét thi mot lugng nhiét bi tén that do:
- Truyén nhiét qua thanh thiét bi: 2%

- Ton that ¢ 6ng dan: 1%

- Luong hoi tiéu hao trong khoang tréng cta thiét bi: 1%
Nhu véy, tong ton that 1a 4%.

Luong nhiét ton that 1a:

659967,8* 4% = 26399 (kcal).

Vay luong nhiét thuc té can cung cap 1a:

659967,8 + 26399 = 686366,8 (kcal).

Khi d6 luong hoi can cung cap la:

Q, =—— % (Kghoi/h).

0,96 x 7 x (i, —1)
Trong do:

¢ : thoi gian cap nhiét trong ndi duong hoa, =75 (phdt).
Tra bang hoi nudc bdo hoa tai diéu kién p = 2 (kg/cm?), t = 119,6°C ta
Ih = 646,9 (Kcal/kg)

i = 100 (Kcal/kg)©586366.8
D, = 0.96 xgﬂ x (646,9 — 100) _
dh =

=1120,5

5.1.3. Lwong hoi cap cho qua trinh dun hoa

Chu trinh nhiét qué trinh dun hoa:
700

95°C —— 105°C

Thé tich dich duong cho vao ndi dun hoa 1a: 26,02 m®,
Khéi luong riéng cia dich duong 1a d = 1,046(kg/l). Vay khoi luong dich

duong la:
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G =26,02*1,046*1000 = 27060,8 (kQ).
Dich duong c6 néng do 11,5°Bx, tirc 1a luong nude chiém khoang 88,5%.

Nhiét dung riéng cua khéi dich dugc tinh theo cong thic:
2 100W . W,
100 100

Trong do:
C1: nhiét dung riéng cua chat hoa tan, C;=0,34 (Kcal/Kg.’C)

C,=1 (Kcal/Kg.’C)
100= 885" "h24 4 885 L 1 _ 0o,
— C=" 100 100 (kcal/kg°C).

C,:nhiét dung rlen§ cua nudc

Sau khi loc nhiét d6 khdi dich khoang 95°C.Nhiét luong can cung cip dé
nang nhiét do cta khéi dich tir 95°C 1&n 100°C Ia:

Q= GxCxat =27060,8*%0,92*(105 — 95) = 248952,37 (kcal).

Nhiét lugng dé duy tri khéi dich ¢ t° = 105°C trong 70” la:

Q'=iw

Tra bang s6 tay hoa cong I & 105°C — i = 641,3 (kcal/kg)

Qua trinh dun hoa, nuéc bay hoi 10%. Vay lugng nudc bay hoi bang:

W’ =27060,8*%10% = 2706,00 (kg).

—  Q’=641,3*2706,00 = 1735360,37 (kcal).

Vay luong nhiét cip cho n6i nau hoa 1a:

Qn=0Q+Q’ = 248952,37 + 1735360,37 = 1984312,74(kcal).

To6n that nhiét trong qué trinh cap 13 4%.

Luong nhiét ton that 1a:

Q: =1984312,74*4% = 79372,5 (kcal).

Vay luong nhiét thuc té cép cho ndi dun hoa la:

Qus =1984312,74 + 79372,5 = 2262116,99 (Kkcal).

Vay luong hoi can cap cho ndi dun hoa la:

D, = 2262116 2 369308 (kg hoi/gid).

5.1. 40 Com %oeigca%)oc)ho thiét bi dun nuwéc néng
Theo phan tinh thiét bi thi thiét bi dun nudc ndng co thé tich 1a 19,63m?,
Chta luong nuée nong khoang: 14,6 m®. Ta tinh cho 20 m°.
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Gia sir nhiét do nudc dem vao dun nong la 25°C, va nhiét do nudc nong
can dat t6i 12 90°C.
Viy luong nhiét can cung cap dé dun nudc noéng la:
Q= G.C.At= 20000*1*(90 — 25) = 1300000 (kcal).
Tén that nhiét trong qué trinh cap 1a 4%.
Luong nhiét ton that 1a:
Q: = 1300000*4% = 52000 (kcal).
Luong nhiét thuc té can cép la:
Qi = 1300000 + 52000 = 1352000 (Kkcal).
Gia st thoi gian dun nude can 3h thi lwong hoi can cap la:

1352000
__ _ = 858,37
D,,= 096 X3 x (6499 — 100] (kghoi/h).

5.1.5. Lwong hoi cip cho phan xuéng hoan thién

Trong mot ngay luong bia dugc chiét chai 1a 80000 lit. Theo nhu tinh
toan ¢ trén thi nang suat ctia may la 25252 (chai/h)

Nuéc ban dau c6 nhiét d6 25°C duoce dun nong té1 nhiét do 65°C,
Khéi lugng cia mbi chai bia 14 0,65 kg/chai, C = 1 kcal/kg°C.
Luong nhiét thanh trung cho bia chai trong mot gio la:
Q = 25252 x 0,65 x (65 — 25) = 656552 (kcal/h)
T6n that nhiét trong qua trinh cap 13 4%.
Luong nhiét ton that la:
¢ = 656552*4% = 26262,08 (kcal).

Luong nhiét thyc té can cép la:

Qi = 656552 + 26262,08 = 682814,08 (kcal).
Vay luong hoi can thiét dé thanh tring bia trong 1 gio 1a:

682814,08

Dy = Qu =096 x 1 x (6469 — 100) = 1300,54 (kghoi/h)
096 x7x (i, —i,)

5.1.6. Chon noi hoi

Vay lugng hoi can cung cap cho cac thi€t bi noi trén la:

D =406 + 1120,5 + 3693,08 + 858,37 + 1300,54 = 7378,5(kghoi/h).
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Ngoai ra con can luong hoi cho cac bo phan khac nhu thanh tring cua cac
ndi, dudng 6ng ...lugng nay chiém 2%.

Vay luong hoi can cung cip 1a:
G =7378,5 + 7378,5 *2% = 7526,07 (kghoi/h) = 7,53 Tan hoi/gid.

Ton that nhiét va hoi ddt trén hé théng dudng dng cip hoi cho toan nha
may khoang 10% tong luong hoi tiéu thy cho toan nha may.

Vay luong hoi thuc té can cung cép la:
Ghe = 7,53 + 7,53*10% = 8,283 Tén hoi/h.
Hé sb su dung ctua ndi hoi 1a: 0,8
Vay nang Sé{é%%ﬁa ndi hoi:
G= 08 =10,36 Tan hoi/h.
Dua vao hoi can cung cap ta chon ndi hoi c6 cac dic diém sau:
- Nbi hoi ding nguyén liéu 1a than
- Chon 1 ndi hoi: N6i ¢6 nang suat 6 tan hoi/gio

Bing 5.1: Bang cac thong s cilia noi hoi

Ma hiéu LT6/10KE
Ning suét 1am viéc 6 tan/h

Ap suat lam viéc 10 bar
Nhiét d6 hoi bido hoa 183°C
Dién tich tiép nhiét 184,4 m?
Suat tiéu hao nhiét 740 kg/h
Thé tich chira hoi 2,05 m°
Thé tich chia nude 6,6 m*
Kich thudc thiét bi 6,21 x 3,0 x 4,2

5.1.7. Tinh nhién liéu cho noi hoi.
Lo hoi str dung nhién liéu dang ran 1a than da. Luong nhién liéu can dung
duogc tinh theo cong thic:

M= Dx0h=h) (kqh).
Qx4 % 1,
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D: Luong hoi tiéu thu (kg/h)

Q: Nhiét lugng cua than Q = 6500 (kcal/kg).

in: Ham nhiét ctia hoi nudc bdo hoa & ap suét 8at; i, = 662,3 (kcal/kg).
in: HAm nhiét ctia nudc ban dau (¢ 25°C); i, = 25 (kcal/kg).

Uy: Hé sé d6t chay cua than py = 0,9

U,: Hé sd sir dung cua 10 hoi p, = 0,8

10360 x (662,3 — 25)
M= 6500 x09 x08 =1410,78 (kg/h).

Luong than can cung cap trong mot ngay:
Mipan = 24M = 24*1410,78 = 33859 (kg) = 33,86 (tan/ngay).

Luong than can cung cp trong mdt thang (thang lam viéc nhiéu nhat 25

ngay):

25%33,86 = 846,5 (tan/thang).

Luong than can cung cap trong mdt ndm (lam viéc 250 ngay):
250%33,86 = 8465 (tAn/nam).

5.2. Tinh lanh cho nha may.

5.2.1. Tinh lwgng nuée 2°C dung cho may lanh nhanh

Luong nhiét téa ra tur dich duong la:

Q=m.C.At (kcal).

+ m: khoi lugng dich duong sau lang xoay

m = 88128*1,046 = 92181,89 (kg).

+ D¢ 4m cua khoi dich 1a: 88%.

100—-w w

+ Nhiét dung riéne cua khdi dich: C = C +—.
) & & ) 100 Cl 100Cz

C,=0,34(Kcal /kg °C)

Voi:
C ,=UKcal /kg °C)
= 190-88 534, 88 L1092 (kcal/kg®C).
100 100

— Q; =92181,89*0,92*(96 — 9) = 7378238,32 (kcal/ngay)
Day cling 1a lugng nhiét nude lanh nhan dugc, nén ta co:
Q=m’.C’ AV
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7378238,32
—m= 1(80—2) - 94592 8 (kg)

Vay lugng nudc lanh can dung cho mét mé 1a:

945928
& =23648 (kg) = 24m°.

5.2.2. Tinh lanh cho thiét bi 1én men.

a. Giai doan lén men chinh:

Luong lanh cung cp dé bu vao luong nhiét sinh ra do qua trinh 1én men
CeH1,05 — 2C,HsOH + CO, + 37,3 kcal

- Cur 180 g duong lén men thi téa ra mdt luwong nhiét 1a 37,3 kcal. Vay
luong nhiét tda ra khi 1én men 1kg duong la:
q _M_ 207,22 (kcal)

- Luong dich duong di 1én men tng vé1 mot tank 1én men bia chai la:
132192 lit.

- Dich dudng di 1én men c6 ndng d6 chat kho 1a 11,5°Bx, c6 khéi luong
riéng 1,046 kg/l.
- Khdi lugng dich dudng dwa di 16n men:
G, = 88128*1,046 = 92181,89 (kg)
- Trung binh mdi ngay 1én men nong do phét kho cua dich giam 1,5°Bx,
turc 1a mot ngay ung voi 1tank 1én men lugng chat kho chuyén hod la:

1,5

G = 100 x 92181,89

= 1382,73 (kg).

- Vay luong nhiét lanh can cung cip dé can bang voi lugng nhiét sinh ra
trong qud trinh 1én men chinh cho mdt tang 1én men la:

Q.= G.q = 1282*207,22 = 286528,97 (kcal/ngay)

- Thoi gian Ién men chinh 1a 7 ngay, nén c6 ngay ca 7 thung Ién men &
giai doan 1én men chinh. Vay luong lanh t6i da cip trong mot ngay la:

Q1 = Qc*7 = 286528,97 *7 = 2005702,78 (kcal/ngay).
To6n that lanh qua 16p cach nhiét:
Qn =f.k.(t - t) (kcal/h)
Trong do:
e f Dién tich truyén nhiét (m?)

Nguyén Phi Anh 81 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

e k: Hé sb cach nhiét qua 16p cach nhiét, k = 0,3 (kcal/m2 °C.h)
e t,: Nhiét do bén ngoai thing Ién men, t, = 30°C
e t: Nhiét do ben trong thung 1én men, t, = 9°C
Néu coi ton that chii yéu & phan try va dy cua thung 1én men ta c6:
f=mn.Dpng.H +% . m.Dpg.hy = 3,14*%4*8,83 + 0,5*3,14*4*3,3 = 131,63 (m?)
— Q,=131,63*0,3*(30 - 9) = 829,26 (kcal/h) hay 19902,28 (kcal/ngay)
— Luong lanh ton that t6i da trong mot ngay:

Qoc = Q.7 =19902,28*7 = 139316 (kcal/ngay)

+ Luong nhiét lanh can cung cip cho céc tank 1én men trong giai doan 1én
men chinh mot ngay:
QLMceninn = Q1c + Q2 = 2005702,78+ 139316 = 2145018,7 (kcal/ngay)
b. Giai doan ha nhiét do dich.
Khi két thic 1én men chinh bia non ¢6 nong d¢ chat kho 3°Bx dugc ha
nhiét do tir 9°C xudng 5°C thyc hién qua trinh xa ndm men k&t lang, sau do tiép
tuc ha nhiét do khoi dich xuong 2°C va thuc hién qua trinh 1€én men phu.

100—-w w

Nhiét dung riéng cua khdi dich: C = C +—.
) & & ) 100 Cl 100Cz
= 10097 34+ 97 «1- 0,98 (kcal/kg®C).
100 100

Thé tich dich dwong tmg voi 1 tank 1én men: 88128 lit. Gia st két thuc
qué trinh lén men chinh ton that 3%. Lugng dich con lai 1a:
88128 * (1 -0,03) = 85484,16(kg)
Bia ¢ nong do chat kho 3°Bx, c6 khoi luong riéng 1,012(kg/l). Khoi
luong dich can lam lanh:
G =85484,16*1,012 = 86510 (kg).
Gia st trong giai doan nay ton that lanh ra moi trudng khoang 5%.
Téng luong lanh can cung cép:
86510 x 0,98 x (9 — 2)

Qusnist = 2ot = 095 = 624694 (kcal).

c. Giai doan lén men phu.

Thuc té cu trong mat lit bia non tiéu thu 0,25 kcal/ngay, lugng bia non
trong mot thung 1én men la: 85484,16

— Luong lanh cdp cho mot thung 1én men & giai doan 1én men phu mdi
ngay la:
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Qp = 85484,16*0,25 = 21371,04 (kcal/ngay)
Mot ngay c6 thé ¢ 15 tank 1én men & giai doan 1én men phu
— Qqp = 21371,04*15 = 320565,6 (kcal/ngay).
Tén hao lanh qua 16p cach nhiét
Tuong ty phan trén ta co:
Q. =131,63*0,3*(30 - 2) = 1105,7 (kcal/h) = 26536,61 (kcal/ngay).
Luong nhiét ton hao lanh tdi da trong mot ngay ¢ cac thung 1én men 1a:
Q. = 26536,61*15 = 398049,12 (kcal/ngay)
Vay luong lanh cp cho qua trinh 1én men phu 1a:
Quwphy = Qup + Qup = 320565,6 + 398049,12 = 718614,72 (kcal/ngay).
* Lwong nhiét lanh 16n nhat can cip cho cac tank 1én men trong mot
ngay la:
QLen men = Qum chinh + QHa nhiee + QLM phu
=2145018,7 + 624694 + 718614,72 = 3488327,42 (kcal/ngay).
5.2.3. Tinh lanh cho thiét bi nhan men.
a.Thiét bi nhdn giong cap 1.

Luong duong nhan men cap II bang 10% dich 1én men tic 14 8822 lit,
dich duong c6 nong d6 11,5°Bx, d = 1,046 (kg/l).

Vay khdi lugng dich dudng:
M =8822*1,046 =9227,812 (kg).
Ham luong chat hoa tan c6 trong dich dudng 1a:
M, = 9227,812*0,12 = 1061,2 (kg)
Trong dé c6 75% ham luong dugc 1én men, do dé luong duong 1én men la:

75
1061,2* — = :
061, 100 795,9 (kg)

CeH1,05 — 2C,Hs0OH + CO, + 37,3 kcal
Luong nhiét sinh ra khi 1én men 795,9 kg dudng 1én men la:
Q1 =795,9*%207,22 = 164926,15 (kcal).
Tén hao nhiét qua 16p cach nhiét:
Q,=fk t,-t, (kcallh)
e f=mnDpH +%. n.Dyg.hy =3,14*2,3%2,780 + 0,5*3,14*2,3*1,870
= 26,83 ().
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e k=03kcal/m’°C.h

e 1,=30°C

e 1,=12°C

—Q,= 26,83*0,3*(30 — 12) = 144,88 (kcal/h) hay 3477(kcal/ngay)

Viy tong lugng nhiét lanh cap cho thung nhan men gidng cap II trong mot
ngay la:

Qcn = Q1 + Q, = 164926,15 + 3477 = 168403,28 (kcal/ngay).

b. Thiét bi nhdn men giong cdp 1.

Lu’O’ng dich duong dung dé nhan gidng cap I bang 1/3 luong dich du:ong
ding nhan gidng cap II 1a: 2941 lit, sir dung dich duong c6 ndng d6 11,5°Bx c6
d = 1,046 (kg/l).

Vay khdi luong dich dudng:
M =2941*1,046 = 3076,29 (kg).
Khéi luong chat hoa tan trong dich duong la:
M, = 3076,29*0,12 = 353,78 (kg).
- Trong d6 ¢6 75% ham lugng duong 1én men duge. Vay lugng duong co
kha nang lén men trong thung nhan men giong cap I la:
353, 78* = 265,33 (kg).
- Theo tinh toan & trén ta c¢6: Luong nhiét toa ra & thiét bi trong mot ngay
la:
Q; = 265,33*207,22 = 54981,62 (kcal/ngay).
Tén that lanh qua 1p cach nhiét :
Q,=fk(t,-t) (kcal/h).

e f=mnDpH +%. n.Dyg.h;=3,14*%1,7%1,99 + 0,5*3,14*1,7*1,3

= 14,09 (m).
e k=0,3kcal/m*°C.h
e t,=30°C
e =16°C

—Q,= 14,09%0,3*(30 — 16) = 59,19 (kcal/h) hay 1420,5(kcal/ngay)

Vay tong luong nhiét lanh cdp cho thung nhan men giéng cap II
trong mot ngay la:

Qci = Q1 + Q2 =54981,62 + 1420,5 = 56402,13 (kcal/ngay).
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c. Rwra men.

- Luogng nudc rira men bang 2 1an luong men dic thu duoc trong mot
thung

- Theo ph?m tinh can bf?mg: Luong men thu dugc trong mdt tank 1én men
la: 1762,56 lit.
— Luong nudc dé rira men:
V, =1762,56*2 = 3525,12 (lit).
— Luong lanh dé 1am nudc rira men ha tir 25°C xudng 4°C trong thoi gian
mot ngay la:
Qmm =1762,56*1*(25 - 4) = 37013,76 (kcal/ngay).
d. Bao quan men sita.
Men §fra sau rira, kiém tra hoat luc can dugc bao quan lanh ¢ nhiét @6 0 —
2°C. Ton that lanh trong qua trinh bdo quan:
Q=fk.(t,- t) (kcal/h)
Trong do:
e f=mnDpH +%.n.Dyg.hy = 3,14%1,8*2,52 + 0,5*3,14*1,8*1,36
= 18,17 (m).
e k=0,3kcal/m’°C.h
e 1,=30°C
e t=0°C
—Qbio quan = 18,17*0,3*(30 — 0) = 163,54 (kcal/h)
hay 3924,98 (kcal/ngay)
5.2.4. Tinh lanh cép cho thung chira bia.
. Sau khi loc, nhiét do cua bia ting 1én khoang 5°C, ta ha xuéng nhiét do
2°C
- Luong bia non dua vao tank tang trir 1a: 88200 lit, c6 khdi luong riéng d
= 1,01 kg/l.
— Khéi luong bia non 1a:
G =88200*1,010 = 89082 (kg).
- Theo phan tinh lanh cho thiét bi 1én men,nhiét dung riéng cua bia non 1a:
C =0,98 (kcal/kg °C)
— Luong nhiét lanh can cung cép dé ha nhiét do bia non tir 5°C xuéng
2°C la:
Q1= G.C.At=89082*0,98*(5 - 2) =291901,08 (kcal).
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Tén that lanh qua 16p cach nhiét (coi ton that cha yéu & phan tru).

Q. =fk.(t,—t) (kcal/h)

o f=mDy.H =3,14*2,5%5,0 = 39,25 (m°).

e k=03kcal/m’°C

e 1,=30°C

e =1°C

— Q, = 39,25*0,3*(30 - 2) = 329,7 (kcal/h)

hay 7912,8 (kcal/ngay).

Vay tong luong lanh cap cho thung chia bia 1a:
Qchia = Q1 + Q2 =261901,08 + 7912,8 = 269813,88 (kcal/ngay).

Vay tong luong lanh cin cung cp cho toan bd nha may trong mot ngay 1a:

Qténg = Q1+ Qignmen + Qe + Qcr + Qrm +Qbio quan + Qchira
=11402123,77 (kcal/ngay).

5.2.5. Chon may lanh.

Luogng lanh cip cho nha may trong mot gid la:

11402123,77
Q=" 2a&  =475088,49(kcal/h).

Tén hao lanh trén hé thong duong 6ng van chuyén luu thé va cac thung
chtra nudc, glycol... khoang 10% tong lugng nhiét lanh tiéu thu cho hé thong
séq xuat chinh cta nha may. Tong luong nhiét lanh ti€u thu cho h¢ thong san
xuat chinh cua nha may mdt gio:

Q = 475088,49 + 475088,49 * 10% = 522597,34 (kcal/h).

Chon hé théng lanh str dung moi chét 1a NHg, chét tai lanh trung gian }é
nuoc glycol 26%. Nudc glycol duoc lam lanh xuéng nhiét do khoang — 4°C dén
— 2°C dugc chura trong thung glycol. Tur day nudc glycol duge dua di dé lam
lanh cac bo phén, nudc glycol sau cap lanh nhiét do tang 1én khoang 5 — 7°C
dugc chira trong binh glycol hoi lai dugce dua qua h¢ thong lam lanh dé tr¢ thanh
nudc glycol lanh.

Chon 3 may lanh c6 ning suat 400000 kcal/h lam viéc luan phién nhau.

5.3. Tinh dién tiéu thu cho nha may

5.3.1. Tinh phu tii chiéu sing

_Nha may co6 st dung dén soi d6t thong thuong va b tri dén neon vao cac
noi can thiét.

5.3.1.1.Céch bé tri dén

Trong phan xudng san xuat viéc bo tri den phu thude va cac thong so sau:
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- Chiéu cao dén phu thudc vao chiéu cao thiét bi, vi tri lam viéc, thuong
lay H=2,5 - 4,5m.

- Khoang cach gitra cac den: L =2 — 3m.
- Khoang cach dén ngoai cung dén tudng: ¢ = (0,25 - 0,35)L
A-2/

- Sb dén bd tri theo chiéu doc nha: n; = +1

B-2/

- S6 dén bd tri theo chiéu ngang nha: n, = +1

Trong do:
A: chiéu dai nha (m)
B: 14 chiéu rong nha (m)

Phu’ong phap tinh phu tai theo cong sut riéng, theo phuwong phap nay neu
trén 1 m? san nha co cong suat chiéu sang 13 p thi toan bd san nha S cd cong suat
chiéu sang la:

P =p x S (cong suét tinh)

Sb dén tong cong 1a n thi cong sudt mdi den 1a:
Ps= E
n

O day ta dung loai dén co cong sudt Py = 60W = 0,06KW
5.3.1.2. Tinh toan dén chiéu sang

o Kho chuwa nguyén liéu
ChonL=3m—>1=0,25x3=0,75m

A =42m

B =18m
42 -2 x 0,75

n, = 3 + 1 =15 (bdng)
18—2 x 0,75

n, = 3 +1 =7 (bong)

Tong s6 bong trong kho chtra nguyén liéu 13: 15 x 7 = 105 bong
Vay cong suét chiéu sang la: P =Py x n = 0,06 x 105 = 6,3 (kW)
< Dén chiéu sang phdn xudéng ndu

ChonL=3m —>1=0,25x3=0,75m

A =42m

B =18m
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42 -2 % 0,75
Ny = 3 +1 =15 (bong)

18—2 x 0,75
n, = 3 +1=7 (bdng)

Tong sd bong ctia phan xudng nau 1a: 15 x 7 = 105 (bong)
Viy cong suét chiéu sang la:

P=Psxn=0,06x 105 = 6,3 (kW)

% Peén chiéu sang phdan xwéng 1én men
ChonL=3m—>1=0,25x3=0,75m

A =36m

B =30m
36 —2 x 0,75

ng = 3 +1 =13 (bong)
30 -2 x 0,75

n, = 3 +1=11 (bong)

Tong sd bong ctia phan xudng nau 1a: 13 x 1 = 143 (bong)
Viy cong suét chiéu sang la:
P=Psxn=0,06x 143 = 8,58 (kW)

< Dén chiéu sang phdn xuéng hoan thién
ChonL=3m—>1=0,25x3=0,75m

A=42m

B =18m
42 -2 X 0,75

Ny = 3 +1 =15 (bong)
18— 2 x 0,75

n, = 3 +1=7 (bong)

Tong sd bong ciia phan xudng hoan thién 1a: 15 x 7 = 105 (bdng)
Vay cong suét chiéu sang la:
P=Psxn=0,06x105=6,3 (kW)

% Kho san phdm
ChonL=3m—>1=0,25x3=0,75m
A =60m

B =18m

60— 2 x 0,75
ng = 3 +1 =21 (bong)
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18— 2 x 0,75
n, = 3 +1 =7 (bong)

Tong sd bong trong kho chira san pham 1a: 21 x 7 = 147 bong
Vay cong suét chiéu sang la: P = Py x n = 0,06 x 147 = 8,82 (kW)
»  Xuong co dién

ChonL=3m—>1=0,25x3=0,75m

A=12m

B=6m
12—2 x 0,75

Ny = 3 +1 =5 (bong)
6—2 x0,75

n,=- 3  +1=3(bbng)

Tong sd bong trong phan xudng co dién 1a: 5 x 3 = 15 bong
Vay cong suét chiéu sang 1a: P =Py x n = 0,06 X 15 = 0,9 (KW)
< Deén chiéu sang phdn xwong néi hoi
ChonL=3m—>1=0,25x3=0,75m

A=12m

B =9m
12—2 % 0,75

Ny = 3 +1 =5 (bong)
9—2 %075

n,=" 3  +1=4(bbng)

Tong sd bong trong phan xudng ndi hoi 13: 5 x 4 = 20 bong
Viy cong suét chiéu sang 1a: P =Py x n = 0,06 x 20 = 1,2 (kW)
% Bai chwa than

ChonL=3m —1=0,25x3=0,75m

A =18m

B =12m
18—2 x 0,75

n, = 3 +1 =7 (bong)
12—2 x 0,75

n, = 3 +1 =5 (bong)

Tong sd bong trong bii chira than 1a: 7 x 5 = 35 bong

Viy cong suét chiéu sang 1a: P =Py x n = 0,06 x 35 = 2,1 (kW)
% Bai chira x1

ChonL=3m—>1=0,25x3=0,75m

A=12m

B =6m
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12 -2 =% 0,75
Ny = 3 +1 =5 (bong)
6—2 %075
n, = 3 +1 =3 (b6ng)
Tong sd bong trong bii chira than 1a: 5 x 3 = 15 bong
Vay cong suét chiéu sang la: P =Py x n = 0,06 x 15 = 0,9 (kW)
X Tram bién thé
ChonL=3m—>1=0,25x3=0,75m

A=6m
B=6m
6—2 %075
nn=" 3  +1=3(bdng)
6—2 %075
n,=" 3  +1=3(bong)

Tong sd bong trong tram bién thé 1a: 3 x 3 =9 bong

Vay cong suét chiéu sang 1a: P=Pyx n =0,06 X9 = 0,54 (kW)
% Garao0to

ChonL=3m—>1=0,25x3=0,75m

A =40m

B=12m
40—2 x 0,75

ng = 3 +1 =14 (bdng)
12—2 x 0,75

n, = 3 +1 =5 (bong)

Tong sd bong trong gara 6 t6 1a: 14 x 5 =70 bong
Viy cong suét chiéu sang la: P =Py x n = 0,06 x 70 = 4,2(kW)

< Nha xit Iy nuwée cdp
ChonL=3m—>1=0,25x3=0,75m

A =24m

B=12m
24 -2 X075

Ny = 3 +1 =9 (bong)
12— 2 x 0,75

n, = 3 +1 =5 (bong)

Tong sd bong trong nha xur 1y nude 1a : 9 x 5 =45 bong

Viy cong suét chiéu sang 1a: P = P4 x n = 0,06 x 45 = 2,7 (KW)
% Nha xw ly nuoc thai
ChonL=3m—>1=0,25x3=0,75m
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A =24m

B=12m
24— 2 x 0,75

ng = 3 +1 =9 (bong)
12—2 x 0,75

n, = 3 +1 =5 (bong)

Téng sd bong trong nha xur Iy nude 13 : 9 x 5 =45 bong

Viy cong suét chiéu sang 1a: P =Py x n = 0,06 x 45 = 2,7 (KW)
% Nha hanh chinh

ChonL=3m—>1=0,25x3=0,75m

A =24m

B =9m
24—12 x 075

ng = 3 +1 =9 (bong)
9—-2 %075

n,=~ 3  +1=4(bong)

Tong s6 bong trong nha hanh chinh 1a: 9 x 4 x 2 = 72 bong
Vay cong suét chiéu sang la: P =Py x n = 0,06 X 72 = 4,32 (kW)
s Hoi truong, nha an
ChonL=3m —>1=0,25x3=0,75m
A =25m
B =18m
25—2 %075
ng = 3 +1 =9 (bdng)

18—2 x 0,75
n, = 3 +1=7 (bong)

Tong sd bong trong hoi trudng, ciu lac bd 13: 9 x 7 x 2 = 126 bong
Vay cong suat chiéu sang la: P =Py x n = 0,06 x 126 = 7,56 (kW)
% Nha hang bia

ChonL=3m —>1=0,25x3=0,75m

A=41m

B =25m
41—2 x 075

ng = 3 +1 =15 (bong)
25—2 %075

n, = 3 +1 =9 (bong)

Tong sd bong trong nha hang 13: 15 x 9 = 135 bong
Vay cong suét chiéu sang la: P =Py x n = 0,06 x 135 = 8,1 (kW)
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% Nha dé xe dap, xe mdy
ChonL=3m—>1=0,25x3=0,75m

A =30m
B =9m
30—-2 x 0,75
ng = 3 +1 =11 (bong)
9—2 x0,75
n,=-_ 3  +1=4(bong)

Tong sd bong trong nha dé xe 1a: 11 x 4 = 44 bong

Vay cong suét chiéu sang la: P =Py x n = 0,06 x 44 = 2,64 (kW)
< Nha vé sinh, tam gidt, thay quan do
ChonL=3m—>1=0,25x3=0,75m

A=12m
B =9m
12—2 x 0,75
Ny = 3 +1 =5 (bong)
9—2 %075
n,=" 3  +1=4(bong)

Tong sd bong 1a: 5 x 4 = 20 bong
Vay cong suét chiéu sang 1a: P =Py x n =0,06 x 20 = 1,2 (KW)
s Phong bao vé
ChonL=3m—>1=0,25x3=0,75m
A=6m
B=6m
6—2 %075
nn=" 3  +1=3(bong)
6—2 x0,75
n,="- 3  +1=3(bong)

Tong sd bong trong phong bao vé 1a: 3 x 3 x 2= 18 bong
Viy cong suét chiéu sang 1a: P = P4 x n = 0,06 x 18= 1,08 (kW)
<  Nha lanh, thu CO,
ChonL=3m—>1=0,25x3=0,75m
A=24m
B=12m
24—2 x 0,73
ng = 3 +1 =9 (bong)

12— 2 x 0,75
N, = 3 +1 =5 (bong)
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Téng sd bong trong phan xudng 1én men 1a: 9 x 5 = 45 bong

Viy cong suét chiéu sang 1a: P =Py x n = 0,06 x 45 = 2,7 (KW)

s Den chiéu sang dwong di trong nha may

Cr 20m bb tri 1 bong, khoang 40 bong dén cong suat cia bong 1a 0,1kW

P,=40x0,1=4kW.

Bang 5.2: Bang cac khu vue, nha dung dén chiéu sang

STT B6 phan chiéu sang S?cLl;gcl;g (Cki):rl/%lfluéi; nggf (clglvl)g
1 Phéan xudng niu 105 0,06 6,3
2 Nha phan xudng 1én men 143 0,06 8,58
3 Phan xuong hoan thién 105 0,06 6,3
4 Kho chira nguyén liéu 105 0,06 6,3
5 Kho san pham 147 0,06 8,82
6 Xuong co dién 15 0,06 0,9
7 Phéan xuong ndi hoi 20 0,06 1,2
8 Bai chira than 35 0,06 2,1
9 Bai chtra xi 15 0,06 0,9
10 Tram bién thé 9 0,06 0,54
11 Gara 0 t6 70 0,06 4,2
12 | Nha xir Iy nude cap 45 0,06 2,7
13 | Nha xt Iy nudc thai 45 0,06 2,7
14 Nha hanh chinh 72 0,06 4,32
15 Hoi truong, nha an 126 0,06 7,56
16 Nha hang bia 135 0,06 8,1
17 | Nha dé xe CBCNV 44 0,06 2,64
18 | Nha vé sinh 20 0,06 1,2
19 Phong bao vé 18 0,06 1,08
20 | Nha lanh, thu CO, 45 0,06 2,7
21 Pén chiéu sang duong di trong 40 0,1 4
nha may

Tong (Pcs) 83,14
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5.3.2. Tinh phu tii sin xuit
GOm céc may moc hoat dong dudi tac dung cua dong luc

Bang 5.3: Cong suit cac thiét bi trong nha may

STT Tén thibt bj Ifl‘l’r‘lg(i‘v';tcfl‘:c'; Sé Iwgng Tsz‘;tg (‘;f’v‘v‘;g
1 Gau tai, vit tai 2,25 4 9
2 M4y nghién malt 8 1 8
3 May nghién dai mach 6 1 6
4 Nbi ho hoa 10 1 10
5 Noi dudng hoa 15 1 15
6 Thiét bi loc day bang 7,5 1 7,5
9 May rura bock 5 1 5
10 | May chiét bock 0,8 1 0,8
11 May rira chai 20 1 20
12 | May chiét chai 5,7 1 5,7
14 May thanh trung 8 1 8
15 May dan nhén 0,8 1 0,8
16 | May rira két 0,5 1 0,5
16 | Bom ly tim 5 15 75
17 May lanh 80 2 160
18 May nén 40 1 40
19 Dong co khac 75 1 75
Tong cong (Po) 431

Ngoai nhitng thiét bi may moc ké trén, trong nha may con cé céac loai phu
té}i dQng luc khac nhu quat hut, quat day, tram xu ly nudc, xuong co dién... Ta
lay bang 15% phu tai dong luc ké trén. Vay phu tai dong luc cua toan nha may
la:

PpL =431 x 1,15 = 495,65 (kW/h)

Phu tai cua toan nha may la:

PT = PCS + PDL = 83,14 + 495,65 = 578,79 (kW/h)
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5.3.3. Xac dinh phu tii tiéu thu thuc té
5.3.3.1. Phu tai chiéu sang.
Phu tai chiéu sang duoc tinh theo cong thirc
Pes = ki x P
Trong do: k; : HE s6 st dung cua phu tai chiéu sang: k;=0.9
P : Tong cong suat chiéu sang P =83,14 (Kw)
Vay: Pes= ki X P =0,9x 83,14 = 74,826 (Kw)
5.3.3.2. Phu tai dong luc.

Phu tai dong luc duogc tinh theo cong thirc

PDI = k2X P
Trong d6: k, : Hé sd sir dung ctia phu tai chiéu sang: k,=0.5
P : Tong cong suat dong luc P =495,65 (Kw)

Vay: PpL=ky;x P =0,5x495,65=297,33 (Kw)

5.3.4. Tinh dién tiéu thu hang nam

5.3.4.1. Pién chiéu sang:

Acs = PcsX Tes (Kwh)

Trong d6: Pcs: Cong suét chiéu sang thuc té

Tcs: Thoi gian chiéu sang thuc té Tes = kg X ks

Trong d6: k; : Thoi gian thip sang trong ngay tinh trung binh 10h/ngay
K, : SO ngay lam viéc trong mot nam 300 ngay.

Vay dién nang tiéu thu cho mot ndm chiéu sang trong ca nam:
Acs =74,826 x 10 x 300 = 224478 (Kwh).

Dién dong luc:

Thoi gian 1am viéc trong ngdy trung binh cho toan bd may moc 1 22h, sb
ngay lam vi¢c trong mdt nam la 300 ( ngay).

Vay: ApL=297,33 x 22 x 300 = 1962378 (Kwh).
5.3.4.2. Tong dién ning tiéu thu cho toan nha may hang nim la:
A = Acs + ApL = 224478 + 1962378 = 2186856(Kwh).
5.3.4.3. Pién ning tiéu thu thyuc té cia nha may:
Arr= A X Kpna
Trong d6: ks : Hé s6 hao phi cia may bién ap kn,= 1,02
Vay: A= 2186856 x 1,02 = 2230593,12 (Kwh).
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5.3.5. Chon may bién ap.

Cong suit bién ap theo du kién: : S = YP/Cos®

Voi:  YP =Pcs+ Pp. =74,826 + 297,33 = 372,156 (Kwh)

Chon Cosp =0,8

Vay: S=2372,156/0,8 = 465,195 (Kwh).

Chon may bién 4p nhan hiéu TC5630/10 c6 cac dic tinh sau:

- Cong suat dinh muc 632 (KVA)

- Dién 4p cudn day:

Cao ap: 6 Kv

Ha ap: 0,69 Kv

- Kich thude: 1580 x 1110 x 1920 mm

- Khéi luong: 820 kg

5.3.6. Chon may phat dién dw phong.

Pé dé phong dién ludi bi mat dot ngdt, nha may co6 trang bi thém mot may
phat dién dy phong voi1 cong suat 500 KVA chay bang dau DO.

5.4. Tinh nwée cho toan nha may

Nha may str dung nudc giéng khoan, c6 dua qua hé thong xir Iy dam bao
yéu cau chat lugng nudce theo ti€éu chuan.

5.4.1. Lwong nuwéc dung trong phin xuéng nau.

Luong nudc can cip cho phan xuéng nau nhiéu nhat mot ngay (Gng véi
nau bia chai).

Luong nudc cip cho qua trinh niu:

V; = (4716,3 + 11948 + 10456)*4 = 108481,2 (lit) = 108,48 (m°).

Luong nudc vé sinh bang 10% so véi thé tich cac ndi trong phan xudng

V, = (7,22 + 27,67 + 26,18 + 38,24 + 32,43)*10% = 13,174 (m®)
Luong nudc vé sinh phan xuéng nau: khoang 2 m*® mot ngay.
Viy luong nudc cip cho phan xudng nau trong mot ngay 1a:
Vo = 108,48 + 13,174 + 2 = 123,654 (m®/ngay).

5.4.2. Nwéc ding dé 1am lanh nhanh dich dwong

Luong nuée dung dé 1am lanh nhanh dich dudng nhu da tinh & trén 1
17(m® /ngay).
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Qua4 trinh 1am lanh nhanh t6n that khoang 10%. Vay lugng nudc can
deé lam lanh ca ngay la:
Vi = 17 + 17* 10% = 18,7 (m®/ngay).
5.4.3. Lwgng nuwdc dung cho phian xwéng Ién men.
Luong nudce dung dé vé sinh thiét bi 1én men lay bang 10% thé tich thiét
bi. Mo1 ngay ta v¢ sinh mdt thung 1én men. Vay lugng nude can cung cap la:
V;=112,5%10% = 11,25 (m°).
Luong nudc vé sinh cho phan xuéng: khoang 2 m*/ngay.

Luong nude dung vé sinh cho cac thiét bi gdy men cap I, II 1ay bang 10%
thé tich thiét bi. Mdi ngay ta vé sinh mot lan, vay lugng nude can cung cap 1a:

11,72 + 5,29
V,=" 10 =1,701 (m’.

Theo phan tinh lanh thi lwong nuéc lanh dé rira men (c&t mot ngay rira

men mot 1an) 1a:
V3 = 3,53 (m°).

Vay ton luong nude dung trong phan xudng 1én men 1a:

Vienmen = 11,25 + 1,701 + 3,53 + 2 = 18,481 (m*/ngay).

5.4.4. Lwong nuéce dung cho phan xwéng hoan thién sin pham.

Luong nude dé rira thiét bi loc: chon 500 (I/ngay) hay 0,5 m®.

Luong nudce dé vé sinh tank chira bia, léy 10% so véi thé tich thiét bi:

27,11 % 4
10 =10,844 (M.

* Vi bia hoi:
Luong nudc rira bock.

S6 lugng bock sir dung trong mot ngay 1a 4000 bock, rira mdi bock mat
khoang 6 lit.

Vay luong nudce rira bock la:
4000*6 = 24000 (lit) hay 24 (m®).
Luong nudce vé sinh phan xudng: khoang: 2 m*/ngay.
Luong nudc dé vé sinh may chiét bock 1a: 1 m*/ngay.
Vay tong lugng nude ding cho phan xudng hoan thién cho bia hoi la:
Vioi = 0,5 + 10,844 + 24 + 2 + 1 = 38,344 (m*/ngay).

* Vi bia chai:
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Trong mdt ngay lugng bia dugc chiét chai 13 80000 lit. Coi lwong nudc
dung dé thanh tring chai va rira chai, rira két tng v6i mot lit bia 1a 0,6 lit.

Vay luong nudc can la:

V = 80000*0,6 = 48000 (lit) hay 48 (m®).
Viy tong lugng nude dung cho phin xudng hoan thién cho bia chai la:
Venai = 0,5 + 10,844 + 48 + 2 = 61,344 (m*/ngay).

Nhu vay luong nude 16n nhét can cung cip cho phan xudng hoan thién
trong mdt ngay dé thuc hién qua trinh san Xuat khoang: Vien tien = 99,688
(m°).

5.4.5. Lwong nwéc ding cho ndi hoi.

Lugng nudc ding cho ndi hoi chinh bang lwong hoi can dung cho nha
may, nhung ta c6 tuan hoan lai khoang 80% luong nudc ngung. Nén luong nudc
dung cho ndi hoi bang 20% so véi lugng hoi can dung:

Vi hoi = 10,56*%24*%20% = 50,7 (m®/ngay).

5.4.6. Lwong nuéc cap cho may lanh.

Trung binh ¢t 1 ngay ton that do truyén lanh khoang: Vintanh = 10 m®.
5.4.7. Luwgng nwéce dung cho sinh hoat va cac cong viéc khac.

Nudc dung trong sinh hoat: nha may c6 khoang 200 can bd cong nhan
vién, lugng nudce ti€u thu binh quan 40 1/ngudi/ngay.

— Luong nudc sinh hoat:
Viinh hoat = 200%40 = 8000 (I/ngay) hay 8 m®.

Luong nudc dung cho cac cong viéc khac: vé sinh ngoai phan xuong, tudi
cay...

Vinae =5 m°.

Viy tong lwong nuéc tiéu thu trong mot ngay ciia toan bd nha may la:
Vi = Vs + Vi + Vignmen + Vioan thien T Visinoi + Vintanh + Viinh hoat + Vikhac
= 334,223(m*/ngay).

Vay tong lwong nuéc tidu thu trong 1 nim la:

334,223 x 300 = 100226,9 (M*/nim)
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PHAN VI: TINH TOAN XAY DUNG CHO NHA MAY
6.1. Pia diém xdy dung nha may

Chon dia diém xdy dung nha may nam trén du:o’ng tranh 1B doan qua
thanh phd Ha Tinh vi ¢ day c6 nhiéu thuan loi vé giao thong duong b, vé
ngudn cung cap nguyén lidu va thi trudng tiéu thu san pham.

6.1.1. Pic diém khu dit xdy dung:

Khu gTét Xé}y du’ng nam canh dudng quéc 16, 1a khu vuc co dia chat cf)n
dinh, mat bang bang phang, dam bao khong bi ngap lut trong mua mua li. Nén
dat c6 kha nang chiu luc cao

Céc khu dan cu va d6 thi dang dugc xay dung va mo rong gan nha may
chinh Ia thi truong ti€u thu sdn pham chinh cia nha may.

6.1.2. Pic diém khi hiu ciia Ha Tinh:

- Nhiét d6 khong khi trung binh 23,3°C.

- D6 am khong khi trung binh nam 1a 85 - 86%.
- Luong mua hang nam 1600 - 1800 mm.

- Hudng gi6é chu dao: Bong Nam.

6.1.3. V& sinh cong nghiép:

Cac chat thai caa nha may bia chu yéu 1 nuéce ban va khoéi 16. Dé han ché
toi da anh hudng téi méi truong xung quanh, nha may da tuan thu cic yéu cau :

- bam bao khoang cach bao v¢, vé sinh thich hop
- Huéng xay dung thich hop, 16 hoi duoc dit ¢ cudi hudng gié cha dao

- Nudc thai cua phan xuong san xuat duoc dua vao hé thong Cong ngam
trong phan xudng roi dua ra hé thong Xt 1i nude thai duge dat & cudi nha may.
Nudc thai duoc xir Iy qua hé théng xtr Iy nude thai cua nha may, dam bao yéu
Cau Vvé vé sinh mdi truong sau d6 dua ra hé théng thoat nuéc cua khu cong
nghiép. Cac cong trinh déu cd hé thong thoat nudc va bé cong ngam

6.2. Thiét ké tong mit bang nha may
6.2.1. Khu vue san xuét chinh
6.2.1.1. Phan xwéng nau

Kich thuéc: 30 x 18 = 540 (m?)

Phan xuong nau chia lam phong vai cac kich thude:

- Phong nghién: 12x6 =72 (m?)
- Phong néu: 24 x 12 = 288 (m®)

- Thay d6, vé sinh: 6 x 3 =18 (m°)
- Diéu khién: 6 x 6 =18 (M)
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- Quan dbc: 6 x 6 = 18 (M?)
- Nguyén liéu phu: 6 x 6 = 18 (m?)
Khu vuc phong nau cé bé tri dan thao tac cao 3,5m dé kiém tra cac qua
trinh duoc dé dang.
6.2.1.2. Phan xwéng 1én men
Kich thude: 48 x 18 = 864 (m°)

Phan xuéng 1én men bao gdm hé théng 24 tank 1én men, xép thanh 3
hang. Mot phia cua phan xuong 1én men 1a khu vuc phu trg 1én men bao gébm
cac thiét bi nhan rira men, CIP.

6.2.1.3. Phan xwéng hoan thién
Kich thudc: 24 x 18 = 432 (m®)

Phan xudng hoan thién bao gom 3 khu vuc: Khu vuc chira va loc bia sau
1én men, khu vuc bia chai, khu vuc bia hoi.

6.2.2. Khu vuc kho bai
6.2.2.1. Kho nguyén li¢u

Nguyén liéu chinh cho san xuét bia 1a 80%~malt, 2Q% dai mach. Ce}c
nguyén liéu nay dugc dong vao cac bao 50kg, cir moi 1m? xép dugc 2 bao, xép
cac bao 10 chong. Vay moi chong chira dugc lugng nguyén liéu la:

2 x 10 x 50 = 1000 (kg)

Luong nguyén liéu can dung toi da cho mdt ngay 1a: 15800 (kg) (theo
bang can bang san pham)

Nha may can du trit nguyén liéu cho 1 thang san xuét tic 1a 25 ngay.
Nguyén liéu duoc dit trén cac ké va duoc van chuyén bang xe day.

Vay luong nguyén liéu can dy trir trong 25 ngay la:
15800 x 25 = 395000 (kg)

Heé sb st dung kho 13 70%. Vay dién tich kho can chira 1a:
395000 : (1000 x 0,7) = 564,3 (m?)

Chon thong s6 kho nguyén liéu:

- Dién tich: 576 (m?)

- Kich thudc: 24 x 24 (m)

6.2.2.2. Kho thanh pham

a. Kho chira bia hoi.

Do bia hoi duoc xuét kho dua ra thi truong ngay nén trong kho chi can
chtra s6 luong bock cta 1 ngay san xuat.

S6 bock sir dung la: 4000 bock dung tich 201 m.3.1. Tram bién &p.

Tram bién thé dat & goc nha may noi it nguoi qua lai dé dam bao an toan.
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- Dién tich: 36 (Mot ngay.
Tong sb bock chira trong kho 13 4000 bock. Trong kho bock xép cao 4

16p, nhu vay can 1000 vj tri d&:lt bock. Mdi bock loai 20 lit c6 dudng kinh
400mm. Nén dién tich khu vuc x&p bock vao khoang:

1000 x 0,4 x 0,4 = 160 (m?
b. Kho chira bia chai.
S chai str dung 1a: 242425 chai 330ml/ngay.
Chai duoc xép vao két, moi két 20 chai.
Kich thudc két: 0,.4m x 0,3m x 0,25m.
Tong sd két st dung 1a: 12122 két/ngay.
Kho chta lugng két trong 6 ngiy, tong so két chuaa trong kho la:

72728Kkét.

Két duoc xép chong khoang 15 16p. Can 4849 vi tri dé két.

Kich thudc khu vuc chira két:

4849 x 0,4 x 0,3 = 582 (m?).

Téng dién tich cua kho chira 13: 160 + 582 = 742 (mP).

Hé sb s dung 70 % nén dién tich cua kho chira san phém can:
742 :0,7 = 1060 (m?).

Bén canh day can dién tich du trit .

Chon théng s kho thanh pham:

Dién tich: 1080 (m?)

Kich thuéc: 60 x 18 (m)

6.2.2.3. Béi chwa chai.

Chtra chai bia thu hoi dé phuc vu qué trinh san xuat. C6 kha ning chua

trong 7 ngdy san xuat.

ket.

Bai chira luong két trong 7 ngdy, tong sb két chira trong kho 1a: 84854

Két duge xép chong khoang 15 16p. Can 5657 vi tri dé két.
Kich thudc khu vuc chira két:

5657 x 0,4 x 0,3 = 678,9 (m?).

Hé sb s dung 75 % nén dién tich ctia bai chira chai can:
678,9 : 0,75 = 905,2 (m?).

Chon thong s6 bai chira chai:

Nguyén Phi Anh 101 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

- Dién tich: 1008 (m?)

- Kich thudec: 42 x 24 (m)
6.2.3. Cac phan xwéng phu tro san xuat
6.2)

- Kich thudec: 6 X6 (m)

6.2.3.2. Xudng co di¢n.

Phén xudng bao gém to mdy sira chita, to dién, to gia cong phu tung thay
thé...Trong kho dat mdt s6 may co khi, mot mdy phat dién san sang phuc vu khi
can thiét.

- Dién tich: 72 (m?)

- Kich thudc: 12 X 6 (m)

6.2.3.3. Nha dit hé thong lanh, hé théng thu hdi CO, va cap khi nén.
Xay dung canh phan xuéng 1én men.

- Dién tich: 288 (m?)

- Kich thudc: 24 x 12 (m)

6.2.3.4. Phan xuéng hoi.

Phéan xuong hoi bao gom nha dat 16 hoi va bai than.

LO hei:

Puoc xdy dung phia sau nha may gan bii chtra than xi.
- Dién tich: 108 (m?)

- Kich thuoc: 12 x 9 (m)

Bai than: c6 mai che.

- Dién tich: 216 (m?)

- Kich thuoc: 18 x 12 (m)

Bai chira xi:

- Dién tich: 84 (m°)

- Kich thudc: 14 x 6 (m)

6.2.3.5. Khu xir Iy nwéc cap.

Bao gdbm tram bom v&i cac bé loc, cot loc bé chira nudce sach va thap loc
nudc dé phuc vu cho toan nha may.

- Dién tich: 288 (m°)
- Kich thudc: 24 x 12 (m)
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6.2.3.6. Khu xir ly nwéc thai.

- Dién tich: 288 (m?)

- Kich thudc: 24 x 12 (m)
6.2.3.7. Bai chai vé, cac phé thai khac.
- Dién tich: 112 (m?)

- Kich thudc: 14 x 8 (m)

6.2.4. Cac cbng trinh khéc.

6.2.4.1. Nha hanh chinh.

Nha hanh chinh duogc xay dung gdm cac phong sau:
- Phong giam déc : 18(m?).

- Phong pho giam ddc phu trach k¥ thuat: 18(m?).

- Phong pho giam ddc phu trach kinh doanh: 18(m?).
- Phong ké toan tai vy (3 ngudi): 24(m?).

- Phong ké hoach (3 nguoi): 24(mP).

- Phong cong doan (3 ngudi): 24(m?).

- Phong vit tu (2 ngudi): 18(mP).

- Phong k¥ thuat va KCS (6 ngudi): 6 x 8 = 48(m°).
- Phong hop: 36(m?).

- Phong khach: 36(m?).

- Nha vé sinh(2 phong): 2 x 3 = 6(m°).

Téng dién tich cac phong ban: 276(m>).

, Thiét ké nha hanh chinh 2 ting, dién tich phong mdi ting 138 (m°). Ta
thiét ké rong 6m, dai 25m.
~ Ngoaira con co6 hanh lang rong 3m chay doc nha va cau thang rong 2m
bo tri gifra nha.
Nha hanh chinh 1a nha 2 tang bé tong cot thép, két cau bao che 1a gach,
nén nha lat da hoa.
Kich thude nha:

- Dién tich: 225 (mP).

- Kich thudec: 25 x 9 (m)

6.2.4.2. Nha giéi thiéu san pham kiém quan dich vu bia hoi
- Dién tich: 950 (m?).
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- Kich thudec: 38 x 25 (m)
6.2.4.3. HQi truwdng, nha an va cang tin.
a. Hoi truong.

Tinh cho 100% cén bd, céng nhan ctia nha may (khoang 200 nguoi), hé sb

hoi truong 1 1,7m*/ngudi

Dién tich hoi truong: 200 x 1,7 = 340 (m?).

b. Nha an, cang tin.

Tinh cho 70% cong nhén, hé sé nha in 13 3m*/nguoi
Dién tich nha an: 70% x 200 x 3 = 420 (m?)

Hoi truong, nha dn va cang tin dugc thiét ké 1am nha 2 tang, ting 1 1a nha

an cang tin, tang 2 1a hoi truong.

- Dién tich: 450 (m?).

- Kich thudec: 25 x 18 (m)

6.2.4.4. Gara 0 t0.

Nha may cé cac 6t6 sau:

-0t6 phuc vu viéc giao dich va di lai ciia ban giam ddc 2 chiéc.

- Ot6 ché san pham, chd nguyén liéu van chuyén nguyén liéu 8 chiéc.

Chiéu rong gara duoc tinh bang chiéu dai cua xe tai dai nhat + 3m an

toan.

Do d6 chiéu rong ctia gara 6 to 1 12m

- Kich thudc gara: dai 40m, rong 12m

- Dién tich: 480 (m?).

6.2.4.7. Nha dé xe ciia nhan vién.

Tinh cho 60% luong cong nhan trong nha may = 60% x 200 = 120
(nguot)

Trong d6 s6 ngudi di xe dap =20% =20% x 120 = 24 (nguoi)

Moi xe dap chiém dién tich O,95m2 - dién tich dé xe dap =24 x 0,95 =
22,8 (M°)

Trong d6 s6 ngudi di xe may = 80% = 80% x 120 = 96 (ngudi)

Mdi xe may chiém dién tich 2,2 m® > dién tich dé xe may = 96 x 2,2 =
211,2 (m?)

Dién tich nha xe =22.8 + 211,2 = 234 (m°)
- Dién tich: 270 (m°)
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- Kich thudec: 30x 9 (m)
6.2.4.8. Nha vé sinh.

- Dién tich: 108 (m?)

- Kich thudc: 12 x 9 (m).

6.2.4.9. Phong bao vé.

Nha may c6 2 cong vi vay can 2 phong bao vé.
- Dién tich: 24 (m?)

- Kich thudec: 6 x4 (m)

6.2.4.10. San cau léng giai tri

Nha mdy c6 4 san cu 16ng giai tri cho cong nhan, ciing 1a khu sinh hoat

ngoai troi1 cua nha may.

- Dién tich: 81,74 (m°)
- Kich thudc: 13,4 x 6,1 (m)
Bang 6.1: Bang thong ké cic hang muc cong trinh

STT Tén cong trinh (Dr:)' l?r(,r):;g ((:rﬁg) Dl(erlrl]zt)lch ((j:;
Cong trinh san xuat 1836
1 Phén xudng niu 30 18 540
2 Phan xudng 1én men 48 18 864
3 Phan xudng hoan thién | 24 18 432
Kho tang 2844
4 Kho chira nguyén liéu | 42 18 756
5 Kho thanh pham 60 18 1080
6 Bai chira chai 42 24 1008
Cac phan xuéng phu trg 1492
Tram bién ap 6 6 36
8 Xuong co dién 12 6 72
9 Nha lanh, thu CO, 24 12 288
10 Nha cap hoi 12 9 108
11 Bai than 18 12 216
12 Bai chura xi 14 6 84
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13 Bii chai v&, phé thai | 14 8 112
14 | Khu xir Iy nuéc cap 24 12 288
15 Khu xtr Iy nudce thai 24 12 288
Cong trinh sinh hoat 2531
16 | Nha hanh chinh 25 9 225 2 tang
17 | Hoi trudng, nha an 25 18 450 2 tang
18 | Nha hang bia 38 25 950
19 | Gara61tb 40 12 480
20 \Eglné dé xe cuia nhan 30 9 270
21 | Nha vé sinh 12 9 109
22 | Phong bao vé 6 24 2p
23 | San cau long 13,4 | 6,1 81,74 4 san
Tong dién tich 8703

6.3. BO tri cac hang muc cong trinh.

O day em lya chon bb tri mit bang nha may theo phuong phap phan vung.
Khu vyc san xuat chinh bd tri ¢ trung tim nha may bao gom nha san xuét chinh,
khu tank 1én men ngoai troi va nha hoan thién. Kho nguyén liéu cling dugc dat
trong khu vuc nay dé dam bao thuan tién cho viéc van chuyén nguyén liéu sang
khu vuc san xuét.

Céc phan xudng phu tro bd tri & khu vuc bén canh khu vyc san xuét chinh
phia trong nha may. Cac phan xuong phu tro san xuat nhu 10 hoi, tram xir 1y
nuoc thai bo tri & goc trong cung cudi hudng gié chu dao dé dam bao an toan
trong san xuat.

Khu vuc hanh chinh b6 tri & mat tién nha may, trong nhiéu cdy xanh dé
tao khong khi lam viéc dé chiu va canh quan dep. Trong d6 nha gii thiéu san
pham dat o vi tri tiép gidp voi truc giao bén ngoai nha may dé thuan tién cho
viéc gi6i thiéu san pham.

Céc nha thudc khu vuc hanh chinh va khu vuc san xuat chinh dugc thiét
ké quay chiéu dai nha theo huéng nam dé dén g10 mat chu dao. Xung quanh nha
may trong nhiéu cdy xanh cach ly voi bén ngoai dic biét 1a phia tiép giap véi
dudng giao thong bén ngoai nha may.

Trong nha may xdy dung hé théng dudng giao thong cach ly giita cac khu
vuc san xuat va duong giao thong gilta cac phan xuong trong khu vuc san xuat
chinh. Puong giao thong chinh duogc thiét ké chay thanh vong trong nha may va
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thong v6i ba cong ra cac truc giao thong phia ngodi nha may dam bao yéu cau
van chuyén nguyén li¢u, ctiru hoa... khi xdy ra su c6 trong qua trinh van hanh
nha may.
6.4. Tinh toan va danh gia cac thong sé xiy dung.
Tong dién tich chiém dat cia cac cong trinh xdy dung va san bai 19 thién:
A + B = 8613 (m°).

Dién tich chiém dét ctia cac cong trinh k¥ thudt gdm c6 dién tich hé rinh,
dién tich via hé, dién tich long duong: C = 12242 (m?).

Téng dién tich xay dung:
S = A + B=8703 (m?).
Téng dién tich st dung:
S = A + B + C= 8703 + 12242 = 20945(m?).
Tong dién tich nha may:
S = 216 x 145 = 31320(m?).
Hé s xay dung:

_ A+B

Kxd = x 100% = 8703 : 31320 = 27,79%

H¢ so st dung:

Ky = /“%M x 100% = 20945: 31320 = 66,87%

6.5. Thiét ké phan xwéng san xuat chinh
Phéan xuong nau duge xay dung ndi lién véi phan xudng 1én men tao duoc
sy lién tuc trong san xuat. Phan xuéng nau bao gom hai phan dugc ngan cach
v6i nhau boi tudng, mot phan dé dat can, may nghién, gau tai, phan kia dit ndi
ho hoa, duong hoa, thiét bi loc khung ban, ndi trung gian, ndi nu hoa, thung
lang xo4y, ndi dun nudc néng, thiét bi 1am lanh nhanh, hé thong vé sinh. Pé xac
dinh duoc kich thude ciia phan xudng ta 1ay kich thudc thiét bi + khoang cach
giira thiét bi voi tuong + khoang khong gian dé mé rong.
Dua vao tinh toan chiéu dai cua duong kinh ngoai ctia cac thiét bi la:
-No6i hd héa: D=2,5m
- Nbi duong héa: D =3,8 m
- Thung loc day bang: 4,0 m
- NOi ndu hoa: D=3,5m

- Thung lang x0dy: D = 3,6 m
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- 2 thung nudc néng: D=3,1 m
- 2 thung nudc lanh: D =3,1m

- 4 thung CIP ndu: D = 1,6m

- 4 thang CIP Ién men: D =2,3m

Phan xuong nau chia lam céc khu vuc: Khu vuc nghién, khu vuc
nau, khu vuc phu tro khac.

Khu vire ndu ta sap xép cac thiét bi trén 2 duong thang:

e No6i duong hoa, thung loc, ndi niu hoa, thung ling xody trén 1 duong
thang

e N6i ho hoa, 2 thung nudc néng, 2 thung nudc lanh trén 1 duong thang.

Céc thiét bi duoc dit cach tuong 1m, cach nhau it nhat Im. C6 16i di
chinh gitra 2 hang thiét bi, ciing 14 vi tri cho cong nhén thao tic c6 khoang cach
it nhat 1a 3,5m.

Tong dudng kinh cia cac thiét bi nam trén hang 1 1a:
3,8+4,0+35+3,6=14,9(m)

Vay tong chiéu dai ctia khu vuc nau trong phan xudng 1a:
14,9 + (1 x2)+(1x3) =19,9 (m) (lay 24m)

Chiéu rong gom dudng di 3m, thiét bi c6 duong kinh 16n nhét cta 2 hang
1a thung loc va thung nudc. Vay chiéu rong khu vuc nau la:

(1x2)+4+3,1+3=12,1(m) (lay 12m)
Dién tich khu vuc niu:
24 x 12 = 288 (m?)

Khu vyc nau c6 bo tri san thao tac chi€u cao dé kiém tra cac qué trinh
dugc dé dang.

Khu vire nghién 13 noi tam chtra nguyén liéu dwa vao nghién, noi dat may
nghién, gau tai dua thang 1én cac n61 nau. Do do, khu vuc nghién c6 chi€u rong
lay bang vai chiéu rong khu vuc nau, chicu dai lay 2 nhip nha.

Dién tich khu vuc nghién:

12 x 12 = 144 (m?)

Khu vwe phu tro khdc duoc bd tri sao cho hop 1y dam bao su luu thong
thong subt cuia dudng di nguyén liéu va duong di ctia cong nhan.
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Céc phong phu tro dugc bb tri doc theo chiéu dai phin xuodng.
- Phong vé sinh nam/nit: 3 x 5 = 15 m?
- Kho dé cac thiét bi, dungcu:3x6=18 m?
- Phong diéu khién: 3 x 6 = 18 m*
- Phong quan dbc: 3 x 6 = 18 m
- Phong nguyén liéu phu: 3 x 5 =15 m®
- Phong rira men va nhan men: 6 x 7 = 42 m*

Pé phu hop véi kich thudc xay dung ta chon kich thudc cta phan xudng
nhu sau:

- Dién tich phan xuong 13 846 m”
- Kich thude phan xuong 1a 48 x 18 (m)

Thiét ké két ciu bao che, két ciu chiu luc, két cau nén, san, thong gio,
thong hoi, thodt nhiét, chiéu sang:

Chon nha két cau khung thép Zamil, hé thong mai ton, do doc 1/10 dam
bao thoat nudc tot, mai xir Iy chéng néng bang cac 16p xbp cach nhiét day 50.

Mong nha dat trén khu dat c6 nén viing, ddm bao kha nang chiu luc.

Cot chiu luc tiét dién chit I, kich thude 400 x 600mm. Cot chéng gi6 kich
thude 400 x 400mm.

Tuong bao che bén ngoai phan xudéng 1a tuong gach 220mm, tudng ngan
220, xir Iy chong thdm, chdng 4m mdc, son dic chung chong tham, chiu chui
rua.

Tang cuong thoat am, thoat nhiét br?mg hé théng clra sO trén cao.

Nén nha c6 kha nang chiu lyc, acid, kiém hoa, xur 1y tao nham chéng tron
truot va nghiéng dbc 3-5% vé phia hd ga dé dam bao thoat nudc.

PHAN VII: TINH TOAN KINH TE CHO NHA MAY
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Dbi v6i mot doanh nghiép san xuét va kinh doanh thi day 1a khau dic biét
quan trong, c6 vai tro lam co s¢ chimg minh cho tinh kha thi cua du an kinh té,
n6 cho biét nguon vbn dau tu & muc do nao, hi¢u qua cong viéc 1a bao nhiéu...
Tinh kinh té cang sat voi thuc té thi hoat dong san xuat cta doanh nghiép cang
hi¢u qua.

Chinh vi dong mdt vai tro quan trong nhu vay nén khi tinh toan can phai
thoda man mot s6 yéu cau sau :

K/

¢ DPam bdo d6 chinh xac trong timg cong doan.

< Pam bao tinh hop 1y trong timg thoi diém kinh té.
7.1. Toéng von diu tw ban diu

7.1.1. Vén diu tw xay dung

Vén dau tu xay dung 1a vén dé xdy dung cac hang muc cong trinh trong
nha may, dugc tinh theo gi4 chung trén thi truong xay dung.

+ Gi4 x4y dung nha khung thép zamil 13 5.500.000 dong/m®.

+ Gi4 x4y dung nha bé tong cdt thép 1 6.000.000 dong/m”.

+ Gi4 xay dung sin bai 1a 1.000.000 dong/m*.

Téng dién tich x4y dung cic khu nha ctia nha may 1a 9864 (m?)

Trong do:
A A R .. . Dién tich Ghi
STT | Téncodngtrinh | Dai (m) | Rong (m) | Cao (m) (m?) chil
Cong trinh sin xuit 1836
1 Phan xuong nau | 30 18 540
2 Phan xuodng 1én 48 18 864
men
Phan xuong
3 hoan thién 24 18 432
Kho tang 2844
4 Kho = chial, 18 756
nguyén li¢u
Kho thanh pham | 60 18 1080
Kho chira chai 42 24 1008
Cac phan xudéng phu trg 1480
7 Tram bién ap 6 6 36
8 Xudéng codién |12 6 72
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Nha lanh, thu
9 co, 24 12 288
10 Nha cap hoi 12 9 108
11 Béi than 18 12 216
12 | Biichuaxi 12 6 72
13 | Bai chai v, phe |, 8 112
thai
14 | Khuxwly nuoe |, , 12 288
cap
15 | Khuxw Iy nuée| 5, 12 288
thai
Cong trinh sinh hoat 2948
Nha  hanh 5
16 chinh 24 9 216 2 tang
17 Hor ~truong, | o 18 450 2 tng
nha an
18 Nha hang bia | 41 25 1025
19 Gara0td 40 12 480
20 Nha dé xe cua | 5, 9 270
nhan vién
21 Nha vésinh | 12 9 108
22 Phong bao vé | 6 6 36 2 phong
23 San cau long | 13,4 6,1 82 4 san
Tong dién tich 8703

+ Nha bé tong ¢t thép 1a 3185m”
6.000.000 x 3185 = 19110 triéu dong

+ Nha zamel 1a 6582 m®

5.500.000 x 6582 = 36201 triéu dong

+ San bai 12 482 m?

1.000.000 x 482 = 482 triéu dong

Vay von dau tu xay dung nha 14 :

19110 + 36201 + 482 = 55793 triéu dong
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Vén xay dung cac hang muc giao thong, cong ranh, trong bao, vudn hoa
lay 10% so véi cong trinh chinh :

10% x 55793 = 5579,3 triéu dong
Tong von dau tu cho xay dung 1a
55793 +5579,3 = 61372,3 tri¢u dong
7.1.2. Von dau tw day chuyén thiét bi
Bang 7.1: Bang gia cac thiét bi trong nha may

A A A Gia

TT Tén h¢ thong thiet bi (triéu ddng)
Hé thong xir Iy van chuyén nguyén liéu 800
Heé thong thiét bi trong nha nu 4800
Tank 1én men 62900
Heé thong thiét bi trong nha hoan thién 6200
Heé thong loc bia 1000
Hé thong may rira, rét bock 1000
Hé thong chiét chai 23000
Hé thong lanh 2000
Hé théng thu hdi CO, 1750

0 Hé thdng khi nén 250

L Hé thdng 10 hoi 1500

9 Hé thong xtr Iy nudc cip 700

3 Hé thong xir 1y nude thai 1600

4 Hé thong thiét bi phong thi nghiém 500

5 Hé thong tram bién ap va may phat dién 1000

6 Hé thong chdng sét va phong chay chita chay 50

. Thiét bi van tai 300
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8 Phi thiét ké chuyén giao hd so cong nghé 1350
9 Phi lap dat thiét bi 1200
Tong chi phi mua sim day chuyén thiét bi 111900

Thué gié tri gia ting (VAT): 5% x 111900 = 5595 (triéu dong)
Téng von dau tu mua day chuyén thiét bi:

Viniceni = 111900 + 5595 = 117495 (triéu dong)

7.1.3. Tién dau tw mua phwong tién van tai

~ Xe con 2 chiéc hiéu Honda Civic 2.0i-VTEC, don gid 600 trigu
dong/chiéc

Xe nang chuyén 1,5 tan 2 chiéc, Nha san xudt TCM-Nhat Ban, don gia
300 trigu dong/chiéc

Xe tai 5 tin 6 chiéc nhan hiéu HOWO, don gia 900 triéu déng/chiéc
Téng von dau tu cho phuong tién van tai:

V phuong tien van tai = 2 X 600 +2 % 300 + 6 x 900 = 7200 (tri¢u dong)
7.1.4. Tién dau tu ban diu dé mua chai, két, bock

Tién mua chai, két:

Coi thoi gian quay vong cua chai la 6 thang, trong quy II va quy III luong
bia chai san xuat nhiéu nhat tong san luong hai quy 1a 5,4 triéu lit bia chai thanh
pham.

Str dung loai chai thuy tinh mau sdm dung tich 330ml. Khi d6 sb luong
chai can sir dung 13: 5,4.10%0,33 = 17.000.000 (chai). Pon gia 1000 ddng/vod
chai, thi tién mua chai 1a: 17.000.000 x 1000 = 17.000.000.000 (dong)

Str dung ket loai chira dugc 20 chai, thi $6 luong keét can su dung la:
17.000.000/20 = 850.000 (két). Pon gia 20.000 dong/két, thi tién mua két la:
850.000 x 20.000 = 17.000.000.000 (d6ng)

Tién mua bock:

Coi thoi gian quay vong cua bock la 3 thang, trong mét quy luong bia hoi
san xuat nhiéu nhat 1a: 2 triéu lit bia hoi thanh pham.

Str dung loai bock dung tich 20 lit/bock. Khi dé ‘sé lugng bock ‘cﬁn su
dung 1a: 2.10%20 = 100.000 (bock). Pon gia 100000 dong/bock, thi tién mua
bock la: 100.000 x 100.000 = 10.000.000.000 (dong)

Téng vOn dau tu ban dau dé mua chai, két, bock la:
17.000.000.000 + 17.000.000.000 + 10.000.000.000
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= 44.000.000.000 (ddng) = 44.000 (triéu dong)

7.1.5. Vén dau tu cho thué dit dé kinh doanh, san xuit

Téng dién tich dat nha may di thué dé kinh doanh, san xuét 1a: 31.320 m”.
Mbi 1m? dit nha may can thué mat 50 USD/1m? /40 nim = 26.250 VND/

nam. Do d6, tong sb tién thué dat trong 10 nam la:

cho th

31320 x 26250 x 10 = 8.221.500.000 (VND) = 8221,5 (triéu dong)
7.1.6. Tong von co dinh dau tu cho nha may:

Vs dinh = Vsay dung T Vinidtvi T Vphuong tien van tai 7 Vimua chai, két, bock TV dét
= 238288,8 triéu dong

7.2. Cac chi phi trong nha may

7.2.1. Chi phi khiu hao tai san c6 dinh

Chi phi khau hao nha xudng, thiét bi va phuong tién van tai va von dau tu
i€t bi trong vong 10 nam. M61 nam bi khau hao 1a

Py = (61372,3 + 117495 + 7200)/10 = 18606,73 (triéu dong).

Thot gian sir dung chai, két, bock 1a 5 ndm, gia tri khéu hao trong mat

nam la:

chi ph

Py chai, két, bock — 44.000/5 = 8800 (trléu dé)ng)
Vay tong chi phi khiu hao tai san ¢ dinh trong 1 nam la:
P = 18606,73 + 8800 = 27406,73 (triéu dong).

Khi hoat dong nha may con thém 6% chi phi cho quan ly nha xuong, 2%
i dich vu ban hang, 2% chi phi phat sinh trong qué trinh san xuat.

Vay tong chi phi cho san xuat va hoat dong ctia nha may la:
27406,73 x 1,1 =30147,4 (tri¢u).
7.2.2. Chi phi nguyén liéu
Bang 7.2: Bang chi phi nguyén liéu chinh trong sin xuat bia

) Pon gia S6 luong Thanh tién
Stt Nguyén liéu ) ,
(dong/kg) (kg) (tri¢u/nam)
1 Malt 17.500 2256000 39480
2 Gao 7.500 564000 4230
3 Hoa vién 450.000 4888,2 2199,69
4 Cao hoa 720.000 2095,2 1508,54
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Téng

47418,23

Theo kinh nghiém chi phi cho nguyén liéu phu ldy bang 4% chi phi tinh
cho nguyén li¢u chinh:

Téng chi phi cho nguyén liéu 1a:
47418,23 / 0.96 = 49393,99 (tri¢u).

7.2.3. Chi phi cho nhién li¢u dong luc

Béang 7.3: Bang chi phi nhién li¢u dong lwe.

Pon gia . Thanh tién
STT | Khodn muc | Pon vi ) So luwgng
(dong/d.vi) (triéu/nam)
1 Than kg 600 8465000 5079
Dién KWh 1580 2230593,12 3524,34
Nudc M? 12000 100226,9 1202,72

Tong chi phi cho nhién liéu va dong luc 1a 9806,06 (tricu).

7.2.4. Chi phi bao dudng ,stra chira I6n

Léy béng 11,3% von dau tu thiét bi va van tai 1a

0,113 % (117495 + 7200) = 14.102 (triéu).

7.2.5. Chi phi nhan cong
Bang 7.4: Bang phan cong nhan lyc ciia nha may

—
—

B¢ phan

Dinh murc lao
dong

So

ca/ngay

To nghién

To nau

Lén men

Loc bia + bao hoa CO,

Rtra bock

Chiét bock

Rura chai

Kiém tra soi chai

O 0 |N o 01 |b- WD (k-

Chiét chai, dong nip

=
o

Kiém tra

NP ININIDNDN WWIIN

NN NN NN W WIW W

N |IRINIAAAA SO OO O
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11

Thanh trung

12

Dan nhan

13

Kiém tra

14

Van chuyén bock, két

15

Phong thi nghiém

£ 00NN

16

KCS

17

Xu Iy nude

18

Lo hoti

19

Nha cép lanh, khi nén, thu CO,

20

Stra chira dién, co khi

21

Tram bién ap

22

X Iy nudce thai

NCTR N F NCR PO I O ORI NG I NC Y Y NG S Iy N

23

Lai xe

1ng/1xe/lca

24

Bao vé

25

Thu kho

26

G101 thi€u san pham

27

V¢é sinh

28

Nau an

29

Y té

30

Ban giam doc

31

Thu ky

32

Dang uy cong doan

33

Ké toan

34

T6 chirc hanh chinh

35

Phong ké hoach, vat tu

36

Phong maketting

37

Quan dbc

A o o) R IP, W W0IN WD

R PP, IFPFPIPFPFPWWIWOWINIINIOLWMNWOLBGWWWIW W wINdIDNDIDND NN

~ OO AP OWWOIO O |~

38

Tong so lao dong

208

Téng can bd va cong nhan trong nha may 1a: 208 nguoi
Luong binh quéin theo ddu ngudi 1a: 3.000.000 (ddng/thang)

Tién lvong tra cho can bd va cong nhan trong mot nam:

208 x 3.000.000 x 12 = 7.448.000.000 (dong)
7.2.6. Bao hiém tinh theo lrong.
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Bao hiém ldy bang 19% qu¥ luong.

0,19 x 7.448.000.000 = 1.422.720.000 (d6ng)
7.2.7. Tong chi phi cho ci doanh nghiép la:
Vay tong chi phi 13

30147,4 + 49393,99 + 9806,06 + 14102 + 7448 + 1422,72 = 112320,17
(triéu)

7.3. Tong doanh thu nhi may trong mdt nim.
Gi4 ban san pham :

+ Bia hoi : 9000 (dong/lit).

+ Bia chai : 12000 (dong/lit).

Doanh thu: 162000 tri¢u/nam

Loi nhuan trudc thué 1a

LNTT = Téng doanh thu - Tong chi phi

= 162000 — 112320,17 =49679,83 (triéu)

Loi nhuén sau thué 14 :

LNST = LNTT —25% x LNTT = 37259,87 ( tri¢u)
Dong tién cua dy an (tir ndm tha 1 dén nam thir 10 ) 14 :
DTDA = LNST + Khau hao

= 37259,87 + 30147,4 =67407,27 (triéu)

Ta c6 dong tién dy 4n tir nam 0 dén nam thir 10 nhu sau :

Z
(¢
=

Dong tién dy 4n
-238288,8
67407,27
67407,27
67407,27
67407,27
67407,27
67407,27
67407,27
67407,27

o0 |N o (o1 | &~ W N+, |O
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9 67407,27
10 67407,27
Thoi gian hoan vén 14 5 ndm 2 thang 19 ngay
IRR = 25,33 %

Két luan : Dy an ¢6 hiéu qua
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PHAN VIII: AN TOAN LAO PONG VA VE SINH ,

Trong moi nha may, van d€ an toan lao dong ludn 1a hét strc can thiét.
Pam bao tot dugc van dé an toan lao dong khong nhitng chi dam bao strc khoe
cho ngudi lao dong ma nod con 1a yéu td anh huong dén tudi tho cua may moc,
thiét bi, dap tmg duoc van dé ting nang suét lao dong ctia nha may.

8.1. An toan vé thiét bi

Véi cac may moc thiét bi khac nhau vé hinh dang, kich thudc ciu tao,
cach van hanh nén mirc d an toan cling khac nhau.

Véi dic diém riéng cia nha mdy sira, thiét bi may moc khong giy on,
chay ém, khong gay bui, moi truong thodng mat sach sé€.

Khoang cach gifta cac thiét bi trong day truyén phai ding quy dinh, khi
van hanh can kiém tra thong sd cua ting loai may tuan thu dung nguyén tic, ché
d6 van hanh may. Cong nhan van hanh may dang quy dinh, khong di lai nhiéu
16n x0n, gay on do.

Cac dudng 6ng dam bao khong ro ri.

Khi ¢ sy ¢ xay ra can thong bao cho tho sira chita kip thoi dé dam bao
an toan lao dong cho nguoi lao dong.

8.2. An toan vé dién

Nhin chung trong nha may, dién duoc sir dung rat nhiéu. Bé dam bao an
toan lao dong cho nguodi cong nhan, can phai cé bién phap phong ngira tdi da.
Pbi véi may moc thiét bi diung dién can ndi thém mot day dan tir thiét bi xudng
dat (day mat) dé tranh hién tuong ro dién ra thiét bi, vi khi thiét bi bi ro dién,
day ndy c6 tac dung truyén xudng dat lam trung hoa dién. Thuong thi dién bi rd
do day dén, vi thé diy phan phdi dién trong nha mdy phai 1a loai diy c6 boc
cach dién. Dbi véi timg thiét bi, ting muc dich sir dung phai chon loai day phu
hop vé&i cuong d6 dong dién, néu nhoé qua diy qua tai s& nong va chay, con néu
to qua s€ lang phi.

Péi voi timg phan xudng phai c6 su bo tri duong dién cho hop 1y, tranh
su ling phi diy ma lai giy tai nan. Trong timg phan xuéng néu bd tri cau dao
chinh, cong tic phai tdp trung tai noi dé nhin thay, chiéu cao bd tri cong tic
khoang 1.5m nhin tir mit dat. Nha may phai c6 t6 dién dé thuong xuyén kiém tra

va khac phuc nhiing su c6 vé dién.
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Céng nhan trong nha may phai dugc huéng dan ndi quy an toan lao dong
vé dién, nim bét duoc noi bd tri cau dao, cong tic, duoc huéng dan cach ho hép,
ctru chira nguoi bi tai nan dién.

Pé phong sét vao mua he, nha cao ting trong nha may phai cé cot thu 16i.

8.3. An toan vé hoi

Hoi duoc st dung trong nha may thuc pham rat nhiéu, nhat 1a d6i v4i nha
may ché bién sita. Do nhiét d6 cta hoi kha cao, néu dé xay ra sy ¢d nhu ro hoi
dé gay ra bong ddi voi cong nhan. Vi vay dbi véi cac thiét bi dung hoi phai co
dﬁy du cac dung cu kiém tra nhiét do, ap suét cua thiét bi. Tat ca cac thiét bi
dung hoi phai ¢6 van an toan va van an toan phai dugc dat cao 1-1.5m so véi
mit dat. Puong 6ng dan hoi phai dugc boc ki tranh hién twong ro ri va tranh ton
thét nhiét.

Van déng mé hoi o thiét bj dudng éng phai duoc kiém tra thuong xuyén,
dong ho do ap suat, nhiét d6 cua hoi phai duoc kiém tra dinh ky.

Cong nhan trong phan xudng san xuat va dic biét cong nhan trong phan
xudng ndi hoi phai dugc trang bi day du kién thuc, khi str dung hoi va cach cap
ctru, xu 1y khi c6 nguoi bi bong hoi.

8.4. Phong chay va chira chay

Ciing nhu dién va hoi, thi¢t hai do hoéa hoan la rat 16m, né khong nhitng
lam thiét hai vé kinh té ma con gdy nguy hiém cho cong nhan. Vi thé tat ca cac
duong day dién trong nha may phai duoc boc cach dién tranh chap, nd. Kho
xang dau phai b tri xa khu san xuat, xudng cung cip bao bi duoc bé tri cudi
huéng gi6. Trong mdi phan xudng phai duoc bd tri cac binh CO,. Hé thdng cap
thoat nude ciru hoa duoc bé tri hop 1y, hé thdng cira thoat hiém phai thuan tién..

8.5. Van dé vé sinh trong nha may

Viéc vé sinh trong nha may 1a mot van dé khong thé thiéu, nhat 1a ddi véi
nha may thuc phdm néi chung va cic nha mdy sita néi riéng. Nhu ta da biét
nudc thai va rac thai cia nha may thuc phém chira rit nhiéu vi sinh vat, dic biét
la cac vi sinh vat gay bénh.

Dbi v6i cac kho chita nguyén liéu, kho thanh pham phai thudong xuyén vé
sinh, dam bao sach s&, kho rao dé nguyén liéu va thanh pham bao quan duoc lau

dai. B6i voi phan xuong san xuat v¢ sinh phai dugc ddm bdo & muc cao nhat, vi

Nguyén Phi Anh 120 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

néu khong rat d& ¢6 sy nhiém tap vao san phém, do d6 thiét bi phai duogc rira va
sat tring sau mdi cong doan san xuat.

Dé han ché sy xam nhap va phat trién cta vi sinh vat trong nha may thi
van dé thong gid va chiéu sang can dugc quan tim ngay tir khi xay dung.

* Théng gid

Trong qua trinh san xuat, cac thiét bi sinh ra nhiéu nhiét thira 1am ting
nhiét d6 trong phan xuong. Nudc ta lai c6 khi hau néng am nén dé gay su kho
chiu cho ngudi cong nhan khi lam viéc. Vi vay phai dugc bd tri thiét bi thong
gi6 hop 1y, phan xudng phai cd cira mai, cira sb, ctra chdp tao su luu thong khi
tbt, d6i voi phan xudng nhiéu thiét bi dung nhiét 1am thém cira gi6 dé ting su
dbi luu khong khi 1am nhiét thoat ra ngoai nhanh, cong nhan lam viéc dé chiu,
khong bi nong burc. Cac thiét bi to khong dit ¢ cira ra vao, ctra s6 dé han ché gio
tu nhién.

* Chiéu sang

Anh sang trong phan xudng phai dugc phan b déu nhung can chu y tranh

anh sang chiéu tryuc ti€p vao nha va tan dung anh sang tu nhién.

Nguyén Phi Anh 121 Lép CB901



PO AN TOT NGHIEP Thiét ké nha mdy bia ning sudt 15 triéu lit/nam

KET LUAN

Qua ba thang lam dd an tot nghiép véi nhiém vu thiét ké nha may bia
nang suat 15 triéu lit/nam, duoc sy giup d& nhiét tinh cia thdy gido ThS L&
Truong Son cung véi sy nd luc cia ban than, dén nay e da hoan thanh ban do an
thiét ké nay.

Trong thoi gian 1am d6 an di gitp e c6 nhitng hiéu biét sau sic hon vé
cong ngh¢ san xuét bia, biét duoc trinh ty tién hanh thiét ké mot nha may san
xuat thuc pham. Trong qué trinh tim hiéu tai liéu va thuc té san xuit dé hoan
thanh nhiém vu da gitp em c6 dugc cai nhin toan dién hon vé cong nghé va thiét

bi san xut.

Tuy nhién, do kién thirc con nhiéu han ché, tai liéu tra ctru va tim hiéu
dugc chua nhiéu nén ban thiét ké con nhiéu thiéu sot. Mong thay c6 va cac ban
dong gop v kién dé cho ban thiét ké hoan thién hon.

Hai Phong, ngay.....thang.....nam 2011
SINH VIEN THIET KE

Nguyén Phi Anh
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TAI LIEU THAM KHAO

1. GS.TS Nguyén ThirHién (chu bién), PGS.TS Lé Thanh Mai, Th.S
Lé Thi Lan Chi, Th.s Nguyén Tién Thanh, Th.s Lé Viét Thang (2007)

Khoa hoc - Cong nghé Malt va bia
Nha xuét ban khoa hoc va ky thuat.
2. PGS.TS Hoang Binh Hoa
Céng nghé san xudt malt & bia
NXB Khoa hoc va Ky thuat.

3 Nguyén Trong Can (chu bién), Nguyén Thi Hién, Pd Thi Giang,
Tran Thi Luyén (1998)

Cong nghé Enzym

NXB Nong nghiép.

4. Tén That Minh.

May va thiét bi vin chuyén va dinh luong
NXB Khoa hoc Ky thuat 2000

5. Nguyén Bin

Tinh todn qud trinh, thiét bi trong céng nghé héa chat va thwe pham
NXB Khoa hoc Ky thuat

6. Bui Hai

Bai tap ky thuat nhiét

NXB Khoa hoc K¥ thuat
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