


D6 &n mon hoc siy HD.TS: Tran Vian Vang

PE CUONG CHI TIET

Nhiém vu: sdy c& phé nhan 1000 kg kho/h
Thiét bi: say ham

CHUONG 1. NGHIEN CUU TiNH CHAT CUA CA PHE (vt li¢u say)

1.1. Pac tinh chung cia caphé
1.1.1. Cau tao giai phau qua caphé
1.1.2. Céu tao cianhan ca phé:
1.1.3. Thanh phan héa hoc ciia nhan
1.1.4. Tinh chat vat |y caa caphé nhan.
1.2. Quy trinh san xuat
1.2.1. G¢i thi¢u cac phuong phap san Xuat caphé.

1.2.1. Day chuyen san suat ca phé nhan (phuoeng phap kho)

CHUONG 2: TINH TOAN THIET BLSAY.

2.1. Chon phwong phép say.
2.1.1. Chon thiét bi siy.
2.1.2. Gi6i thiéu phuong phap say/doi luu.
2.1.3. Chon tac nhan Say va sy ché do siy.
2.1.4. Chon céch sap xép.vat liéu.
2.1.5 Chon thoi gian siy.

2.2. tinh toan qua trinh say ly thuyét.
2:2:2. Tinhtoan trang thai khong khi bén ngoai.
2.2.2. Tinh toan trang tha khong khi vao budng siy.

2.2.3. Tinhtoan trang thai khong khi rakhoi ham siy.

2.2.4. Tiéu hao khong khi.

2.2.5. Lwong nhiét ton that cho quatrinh sy |y thuyét.

2.3. Xécdinh kich thwéc ham say.
2:31. Lughgam boc ratrong quatrinh say
2.3.2. Tinh kich thuéc cua ham siy.
1. Tinh hoac chon kich thudc xe goong.
2. Tinh s6 xe goong.
3. Tinh kich thugc ham siy.
CHUONG 3: TINH TOAN NHIET QUA TRINH SAY.

Nhom sinh vién: (Nhom 8)

Nguyén BaHiép (Tr. nhdm)
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3.1. Muc dich tinh toan nhigét
3.2. Tinh toan nhiét ham say.
3.2.1. Ton that do vat liéu siu mang di q.
3.2.2. Ton that do thiét bi van chuyén.
3.2.2.1. Ton that do xe goong mang di.
3.2.2.2. Ton tjat do khay say mang di.
3.2.3. T6n that ramai truong.
1. Ton that qua hai tuong bén.
2. Ton that nhiét quatran.
3. Ton that nhiét qua cira.
4. T6n that nhiét qua nén.
5. Tén that o
3.3. Tinh toan quéa trinh siy thuec té.

3.4. Tinh lwgng tac nhan sy trong qua trinhisiy thuc.

CHUONG 4: TINH CHON CACTHIET BI PHU TRO.]
4.1. Tinh chon quat gio.u
4.2. Tinh cheo calorife.

Nhom sinh vién: (Nhom 8)
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T iy

K§ thuat siy 1a mot nganh khoa hoc phét trién méi tir nhitng nam 50 dén 60 &
céac Vién va céc truong dai hoc trén thé gisi chu yéu giai quyét nhitng van dé
k¥ thuat sdy céc vat liéu cho cdng nghiép vanéng nghiép.

Trong nhitng nam 70 tré lai day nguoi tada duaky nghé siy cac ndng san
thanh nhitng san pham kho, khéng nhitng kéo dai thoigianbao quan-ma con
|am phong phut thém cac mit hang san pham nhu: tréi céy, ca phé, sira, bot, ca
kh, thit khd. Doi véi nudc tala nudce nhiét doi am, viéc nghién ciru cong
nghé sdy dé siy cac nguyén vat liéu co y nghia dic biét: két hop phoi siy dé
tiét kieém nang luong, nghién ciru cong nghé say vathiét bi siy pht hop véi
tirng loai hguyén vat liéu dé dat dugc chat lugng caonhét.bic biét 1asiy ca
phé nhan.dé lathanh pham dé ché biénrcafé bot ,ca fé sita,cac |oai banh cao
CAp,V..V.

Do dic thu cia café nhan khi siy phai gitr dwoc moi thom va mau sic dic
trung nén ta co thé ding céac thiét bi sdy nhu:Ssay thép, thing quay, siy
ham.v.v...

Trong do an ndy chiing em c6 nhiém vu siy ca fé nhan bang thiét bj say
ham.véi nang suat 1000kg kho/h

Pay lalan dau tién tiép nhan nhiém vuy thiét ké hé thong siy mang tinh
chat ¢&o sau chuyén nganh.do kién thirc vatai liéu tham khao con han ché nén
chiing em khéng thé tranh khoi sai sot trong quatrinh thiét ké. Ching em xin
chan thanh cam on'su gitip d& va chi bao tan tinh caathay gido Ts.Tran Van
Vang dé ching em c6thé hoan thanh tét do an nay.

Hoa Khanh,ngay 21 thang 11 nam 2007
Nhom thiét ké

Chwongl.  NGHIEN CUU TiNH CHAT CUA VAT LIEU SAY

1.1. PAC TINH CHUNG CUA QUA CA PHE
1.1.1. Cau tao giai phiu qua caphé

Nhom sinh vién: (Nhom 8)
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Qua ca phé gom c6 nhitng phan sau : 16p vé qua, 16p nhot, 16p vé trau,
6p vo lua, nhan [1V - 11].
1. Vo qua.
2. Lop thit vo thit.
3. Vo trau.
4. Vo lya

+ Lop vo qua : laldp vo ngodi, mém, ngoa bi co6 mau do, vocua ca phé
ché mém hon ca phé véi va ca phé mit.

+ Dudi [6p vo mong laldp vo thit, goi latrung bi, vé thit caphé ché mém,
chtra nhiéu chat ngot, dé xay xat hon. Vo ca phé mit cing va day hon.

+ Hat ca phé sau khi loai cé&c chat nhon va phéi khé:goi la ca phé théc, vi
bao boc nhan 1a mot 16p vo cang nhiéu chat xo'goi [a vé “trau” tirc 1a noi bi.
V6 trau caa ca phé ché mong va dé dap va hon la caphévéi va ca phé mit.

+ Sét ca phé thoc con mot 16p vémong, mém goi 1avo lua, chiing cé mau
sic va dac tinh khéc nhau tly theo loai/ca phé. Vo lua ca phé ché c6 mau trang
bac rat mong va dé bong ra khoi hat trong qué trinh ché bién . Vo ca phé véi
cO mau nau nhat. Vo lya ca phé mit mau vang nhat bam sat vao nhan ca phé.

+ Trong cung |a nhan ca phé. Lép té bao phan ngodi cia nhan ciing c6
nhitng té bao nho, trong ¢ chira nhitng chat dau. Phia trong c6 nhitng té bao
lén va mém hon. Mot qua ca phé thuong c6 1,2 hoac 3 nhan. Théng thuong
thi chi c6 2han [IV - 12].

Bang 1: Ty |é c&c phan cau tao cia qua ca phé[V - 19,20] (tinh theo % qud
twot).

Cac loal vo va Ca phé che (%) Caphé voi
nhéan (%)

- Vé qua 43 - 45 41 - 42

- Lép nhot 20 - 23 21 - 42

- Vo trau 6-75 6-8

- Nhanvavo lua 26 - 30 26 - 29

Nhom sinh vién: (Nhom 8)
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D6 &n mon hoc siy

1.1.2. cau tao cia nhan ca phé:

Bao gom: +phoi
+ mo dinh dudng
1.1.3. Thanh phan héa hec ciia nhan:
Bang2. 5: Thanh phan hoa hoc ciia nhan ca phé [V - 21]

HD.TS: Tran Vian Vang

MA DINH
DAANG

Thanh phan hoa Tinh bang g/100g Tinh bang
hoc mg/100g

- Nudc 812

- Chat dau 4-18

- Pam 1,8-25

- Protein 9-16

- Cafein 1 (Arabica), 2

(Robusta )

- Clorogenic axit 2

- Trigonelline 1

- Tanin 2

- Cafetanic axit 8-9

- Cafelc axit 1

- Pentozan )

- Tinh bot 5-23

- Saccaro 5-10

- Xenlulo 10- 20

- Hemixenlulo 20

- Linhin 4

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung

L& Sy Nghi

PaNang: 30/10/2007
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- Canxi 85 - 100
- Photphat 130 - 165
- Sat 3-10

- Natri 4

- Mangan 1-45

1.1.4. Tinh chat vat |y cia ca fé nhan:
‘ Caphé nhan duoc boc ratr Caphé thdc. Caphé nhan eo hinh dang
bau duc,co chiéu dai khoang 1cm,chiéu rong khoangQ,5cm.

- Khdi lugng riéng: r = 650 kg/m®

- Nhiét dung riéng; c=.0,37 (keal/kg-"C)

- W =28% W, =12 %

- Nhiét d6 dét nong hat chophép cia café nhan: 40 °C

1.2. QUY TRINH SAN SUAT
1.2.1. géi thiéu cac phwong phap san xuat caphé.

San xuat‘caphé nhan nham muc dich loai bo céc 16p bao vo boc
quanh hat nhan caphé de thu duoc ca fé nhan .bé ca fé nhan song c6 mot gia
tri thuong pham ca0 chung ta phai Say khd dén muac do nhat dinh (46 am ma
nha ché bién yéu cau). Roi sau d6 tiép tuc cac qua trinh ché bién tinh khiét
hon nhu chébién ¢a phé rang, ca phé bot thd, ca phé hoa tan.. Hoic cac san
phamkhac c6 phébi ché nhu : ca phé sita, cac loai banh keo caphé.

Trong k§-thuat san xuat ca phé nhan c6 2 phuong phép chinh :
- Phuong phap san xuat uét.
- Phuong phap san Xuat kho.
+ Phuwong phap san xudt w6t : gom 2 gial doan chinh:
- Giai doan xé&t twoi va phoi siy loai bo céc 16p vé, thit va cac chat nhon
bén ngoai va phoi sy khd d¢én mirc do nhat dinh.

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hitu Hlng baNang: 30/10/2007
L& Sy Nghi
Trang 6



D6 &n mon hoc siy HD.TS: Tran Vian Vang

- Gial doan xay xét, loai bo céc 16p vo trau va mot phan vo lua, tao thanh
ca phé nhan.

+ Phwong phép san xudt kho : chi c6 mot giai doan chinh 1a sau khi phoi
qua ca phé dén mirc do nhat dinh dung may xat kho loai bo céc 16p vo bao boc
nhan, khdng can qua giai doan san xuat ca phé thoc.

So sénh 2 phuong phép ta thay:

Phuong phép ché bién kho tuy don gian, it tén nang luong, nhén cong
nhung phuong phap ndy c6 nhiéu han ché 1a phu thuoc vao diéu kién thoi tiét.
N6 chi phi hop véi noi cé diéu kién khi hau nang nhiéumua ft, khéng dap
trng duoc nhirng yéu cau vé mat chat luong.

Phuong phép ché bién uét phic tap hon, ton nhiéu thiét bi va nang luong
hon, doing thoi doi hoi day chuyen cong nghé ciing nhu thao téc ky thuat cao
hon. Nhung phuong phap nay thich hop véi moi hoan canh, moi diéu kién khi
hau thoi tiét. Bong thoi rat ngan dugc thoi gian sanxuat, ting niang suat cua
nha méay vanang cao chat luong sanpham.ca phé nhan.

Hién nay & nudc ta, cac nha méy Xi nghiép san xuat ca phé nhan chu yéu
st dung phuong phap khd (phirong phép ¢ dién).

1.2.1. Day chuyén san suat ca phénhan (phwong phap kho)

Qua café
|

!

Thu nhan vabao quan
qua café

Sang phan loai valam sach

+
Xat tuoi
v
Rﬁ:aI
*
Lam rao
Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hitu Hlng baNang: 30/10/2007

Lé Sy Nghi
Trang 7



D6 &n mon hoc siy HD.TS: Tran Vian Vang

‘
Xat kho
(loai bo cac 16p vo bao boc nhan)

Thu dugc café nhan

I

4
A

y

CHUONG 2: TINH TOAN THIET BI SAY

Nang suat thiét bj say»G,= 1000 kg khé/h
2.1. Chon phwong phép say
2.1.1. Chon thiét bi say.
Chon thiét bi sy ham vi ham sdy €6 cdu.tad gon nhe,va van hanh don gian
,nang suat cao va sy lién tuc.

Luong am can bbc hoi trong 1 gio:

W =6, 2" W2 900028712 5559 kg khd/h
1 100- 28

00- w,

2.1.2. Giéi thiéu phlro-ng phép say nong:

De sayca phénhan, ding phuong phap Say nong, tac nhan
siy néng nén do am tuwong doi ¢ giam dan dén phan &p suat trong tac nhan siy
giam. Matkhée nhiét do vat liéu sy ting nén mat do hoi trong cac mao dan
tang léndo do phan &p suat hoi nudc trén bé mat vat say ciing tang theo.
Nghia lag day'co su chénh léch phan ap suat gitra bé mat vat lieu say vamoi
truong nho d6 ma cd su dich chuyén am tir trong 10ong vat liéu siy rabé mit
vadi vao mai truong.

CO 2 céch dé tao radd chénh 1éch phan &p suat hoi nuéc gitta vat liéu sy va
mOi truong
+ giam phan &p suat cia tac nhan say ban cach dot nong né

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
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+ tang phan &p suat hoi nuéc trong vat lidu say.

O thiét bi siy ham céc giai doan cia quatrinh siy phan b
6n dinh theo chiéu dai ham.Con vat liéu siy |a ca phé nhan do vay ta chon
phuong phép d6i luu cudng bic nho quat gio, U tac nhan siy chuyén dong. Cat
ngang xe chiravat li¢u. Khong khi dugc quat hit thoi qua calorifer nhan nhiét
cua hoi nugc bao hoa chuyen dong trong calorifer s¢ thanh khang khi ndng co
nhi¢t d6 cao vado am thap, tiép xdc vai vat lidu siy gianhiét chovat liéu va
tai am thodt rangoa qua cira thoét.

Qua trinh say khong c6 hoi luu khi thai.
So d6 nguyén |y caathiét bi:

Calorifer
(2373 C,82%) f\ ARG Théi
(0 @D ©)
Quat t, e
Lo hoi

2.1.3. Chon tac nhan siy va say ché do say.
Chon tac nhan sy
Dol véi caphénhan (chi'con co |6p lya bén ngoai) nén trong qua
trinh siy yéu cau sach khong bj 6 0 nhiém, bam bui vayéu cau nhiét do siy
khong cao nén ta chonitac nhan say 1a khéng khi nong.
Chonché do say
Thong thuong, ché do siy trong hé thong say ham duoc hiéu la
bao gom ba yéu t6: nhiét do tac nhan siy vao ham sy t; va nhiét do ra khoi
ham siy t,, khong ed'hdi luu, téc nhan say chuyén dong cat ngang vat liéu siy.
Nhiét:dd tac nhén siy ra khoi ham t, dugc chon sao cho ton that do tac nhan
sdy mang di [&nho nhat. Toc do téc nhan siy di trong ham s& duoc quyét dinh
so bo saurtinh toan luu lugng tac nhan sdy trong qua trinh Say ly thuyét, chon
tiét dién ham siy. Téc do duoc chon so bo nay st duoc kiém tra lai sau khi
tinh toan xong quatrinh siy thuc.
Chon ché do siy can cir vao 2 tiéu chi,mot [a sy [am viéc cua thiét
bi va hai lacin cir vao vat liéu siy.

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hitu Hlng baNang: 30/10/2007
L& Sy Nghi
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Ddi vai vat lidu siy 1a ca fé nhan can cdé mot ché do sy thich hop
dé ¢am bao gitr duoc cac tinh chat vé huong vi, mau sic, va céc thanh phan cé
trong hat nén ta chon théng sb cia tc nhan sy nhu sau:

Théng sd tac nhan sidy:  Nhiét do vao: t; = 80

Nhiét d6 ra: t,= t+(5+10)°C
Tbc @6 v= (1+3) m/s
Thong sd cuavat liéu siy:
+nhiét d¢ vat ligu vao :t,,=t;= 23,3°C,d6 am7 ,=82 %
+ Do am ban dau caavat lisu . W, =28%
+ Do am cuavat liéu sau khi say: W, = 12%
+nhiét do vat liéu rat,,=t;-(5:10).°C

2.1.4. Chon cach sip xép vat liéu.

Vit liéu say dé trén céc khay dat thanh tang trén xe goong,céc xe
nay vao ham siy dau bén ndy vara a.dau bén kia.

2.1.5 Chon thoi gian sy

Viéc xéc dinh thoi gan siy dong Vai trd quan trong trong tinh toan thiét
ké vavan hanh thiét bi siy. Cac yéuté anh hudng dén thoi gian siy phu thudc
vao nhiéu yéu to : loai vat ligu say, hinh.dang, kich thuéc hinh hoc ciiavat
lidu, d6 am dau va cudi cuavat ligu, loal thiét bi Say, phuong phap cung cap
nhiét, ché do siy (nhiét do ,d6 am teong d6i vatoc do téc nhan siy)

Phuong phép xéac dinh thoi gian siy bang giai tich kho thyc hién duoc va
cO do chinh xé&c thip= Thue té thudng chon theo thuc nghiém dbi véi ca phé
nhan véi thiét bi-sdy.ham:

Tachon thoi gansiy la:t =6h

2.2.tinh todn quatrinh say ly thuyét.

Qué trinh'say ly thuyét khéng co6 héi luu biéu dién trén do thi I-d

(hinh va)

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
L& Sy Nghi
Trang
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| (kJkgkkk)

0 “do=ci o o (dTKgkkk)
+diém O(to,j ,) latrang théi khdng khi bén ngoai
+diém 1(ty,j ,) latrang théi khong khi vao budng siy
+diém 2(t,,j ,) latrang théo khéng khi sau quétrinh say |y thuyét
2.2.1 tinh toan trang thai’khongkhi bén ngoai.

Vi khong khi bén.ngoal lay vao thict bi say la khéng khi
trong phan xudng nén thudng cao honva on dinh hon so véi trang thai
khong khi bén ngoai. O0 Viét Nam chua cd nghién ciru sau vé van dé
ndy Vi vay cd thé chon t, =23,3%C vaj ,= 82%,4p suit khi quyén p=757
(mmHg) lakhi hau ¢ baklac.

T dotaco: do :ezz.ﬁ—pbgo 1,=23,3°C trabang pyn=0,02884 (bar)

s 0,82.0,02884 - —
o622, 2B200B 15,128 gkgkkk =0,015128 (kg/kgkkk)

lo =to*+do( 2500+1,97.15)=23,3+0,015128(2500+1,97.23,3)=61,814 (Kj/kgkkk)

2P TP _ 09%- 082002884 159 143 /)
R (273+t,)  287(273+239)

2.2.2. tinh.tean trang thai khéng kh| vao budng say
o0 tren tadaco: t,=80°C b Ppn1=0,4736 (bar)
Do siy |y thuyét nén d;=d,=0,015128 (kg/kgkkk)

dop  __ 151280996  _, g3
(622+d,)p,, (622+15128).0,4736

| 1:t1+d1(2500+1,97t1)

.=

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
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=80+0,015128(2500+1,97.80)
=120,204 kj/kgkkk

= 09%- 00499804736 s g5 (kg/m’)
287(273+80)

2.2.3. tinh toan trang thai khong khi rakhéi ham say
Trang théi tc nhan siy sau quatrinh say |y thuyét duoc Xac dinh boi cap
thong sb : 1, =11, t,=tn*+(5+10) °C
Véi ty, lanhiét do nhiét ké uét tng véi trang thé khén% khi v&o ham
siy: (t;=80 °C, ¢,=4,993 %), tradd thi I-d ta cd't,,=31 °C
b 1,=31+5=36 °C
Tac t,=36 °C tra bang pyrp=0,05973 (bar)
Quatrinh sy ly thuyét :1,=1,=120,204 (kJ/kgkkk)

dy=— et 120204- 30 _q 43558 (kg/kgkkk)
2500+1,97t, 2500+1,97.36

j = 3268096 L qgaon_g3340
(622 +32,68).0,05973
¢ = PioPu, 0006 08324005073 |5 _q (17 (kg/m?)
287(273+35) 287(273+ 36)
2.2.4. Tiéu hao khéng khi:

+Tiéu hao khong khi Iy thuyét 1= dlo_og = 6;?0105 —-=56,974 (kg/kgam)

+Luong khéng khi canithiét sir dung trong qua trinh say |a:
L =15 W=56,974.222,22=12660,66 (kg/h)
2.2{5. Largng nhiét ton that cho qua trinh say |y thuyét:
+lugng nhiét tiéu ton dé 1am bay hoi 1 kg am b&o hoa
=lg(l1-10)=56,974.(120,204-61,814)=3326,772 (kJkgim)
+lwrgng nhiét tiéu ton cho ca quatrinh siy:
Q=0q.W=3472,43.222,22=739262 (kJh)
=205,35 ( kw)

2.3. XAC PINH KICH THUGC CUA HAM SAY
Céc dr liéu ban dau ] ’
+nang suat thiet bi G,=1000 kgkhd/h

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
L& Sy Nghi
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+d6 am ban dau cuavat siy W,=28%
+d6 am cuoi ciavat say  W,=12%
2.3.1. lwong am bocratrong quatrinh say

W=G,. M- W, =1000.-28-12 =222 22 (kgam/h)
100- w, 100- 28

+Khdi lugng vt liéu vao ham
G1=W+G,=1000+222,22=1222,22 (kg/h)
2.3.2. Tinh kich thwéc ciia ham say :
1. Tinh hoic chen kich thwéc xe goong
+chon kich thudc khay siy 1,2 - 1,2 mday lakich thugc phl

hop cho nguoi cong nhan thao téac, khay. bang nhdm duc 15
+Kich thuéc xe goong la:
+Chiéu rong xe: b=1,2+2.(0,015+0,02)=1,27 m
+Chiéudai xe: 1=2.1,2 +2.0,02 =2,44'm
+Chiéu cao xe :chon'h =1:5m
+Chiéu cao san xe h;=0,25 m
+Chiéu cao chtra khay:h,=h-h,=1,25 m

+S6 khay trén 1 xe:: k:%-l

Vi T=0,05m lakhoang cach gitra 2 khay
b k =1,25/0,05-1=24 (khay)
2. Tinh sb xe goong.
Chon khéi luong san phim trén 1m?* 1& 10kg/m”
+Dién tich khay say trén 1 xe:
S=1,2.1,2.24 =69,12 m*
$Khdi luwong san pham trén xe
G, e=10xS=10.69,12 = 691,2 kg
Vay s6 xe godng can dung |

n=St 12222268 _15 g chon 11 xe
Gxe 691,2

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
L& Sy Nghi
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1250

= oo

M M 630 | 1190 W 630 ﬁ |

1270 2440
Hinh 1. Hinh dang va kich thuéc cua xe goong
3. Tinh kich thwéc ham say.
Goi r lakhoang céch giva 2 xe goong :lay r=0,1m

Valg lakhoang cach ¢ 2 ¢au ham dé phan phéi khong:khi vao varaly= 0.5m.

a chiéu dai ham siy : L=b.n+(n-1)r+2lg=1,27.11+(11-1).0,1+2.0,5=15,97

chonL =16 m

b.chiéu rong cua ham :Bp= 1+2r; ,m

véi r;=0,3 m: lakhoang céch guia xe goong va tuong ham

say
vay By =2,44+2.0,3= 3,04 m
b. chiéu cao caa ham ‘H=h+r, ,m vai r,=0,05m, |a khoang céch giiratran
voi xe'p Hy= 1,5 +0,05=1,55 m.
c. Kich thude pha bi‘eaa ham.
Tuong ham dugc x8y bang gach do c6 chiéu day d, = 250 mm,I6p céch
mhiét d, =70’'mm
Tran bang béténg cot thép
+ Tran cO.d, = 70 mm, |6p cach nhiét 14 bénh thuy tinh day
d =150/ MM
Chiéuréng phu bi caaham |a:
BN = Bh + 2(dt+dtt)
= 3,04 +2.(0,25+0,07) = 3,68 m
Chiéu cao phu bi caaham &
H=H,+ d, +d

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hitu Hing baNang: 30/10/2007
L& Sy Nghi
Trang
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=155 +0,07/+0,15=1,77/m
d. Dién tich khénh khi di trong ham.
Chon chiéu cao cia khay (chiéu day 16p liéu) hy, = 3 mm.
Dién tich chiém chd cuaxe vakhay 1a:
Fn,=hL +11.1,2.24.h, + 22.0,02.h,
=0,25.16 + 11.1,2.24.0,03 + 22.0,02.1,25 = 14,1 m?
Dién tich ciaham |&
F,=HnL =1,55.16=24,8m"
Dién tich ty do trong ham | &
Fa= Fn—Fm= 24,8-14,1=10,7 m’

NI

Hinh 2. Két cau ham sy

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
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CHUONG 3: TINH TOAN NHIET QUA TRINH SAY

3.1. Muc dich tinh toan nhiét:

Muc dich cuatinh toan nhiét |a xac dinh tiéu hao khongkhi.dung
cho quatrinh siy L, kg/h vatiéu hao nhiét Q, kj/h. Trén co'so tinh toan
nhiét x&c dinh céc kich thudc co ban caathiét bi. Bong thoi qua viéc
thiét 1ap can bang nhiét va can bang niang luong eaahé théng s8 xac dinh
duoc hiéu suat sir dung nhiét va hiéu xuat st dung nang luong caa hé
théng ciing nhu tiéu hao riéng nhiét caa ham.say:va hé thong.

3.2. Tinh ton that nhiét
3.2.1. Ton that nhiét do vat liéu say mang ra ngoai
Theo kinh nghiém siy ndng san nhiét d6 vat liéu siy rakhoi thiét
bi sdy |4y thip hon nhiét do tac nhan say tir 5 dén 10 °C. Trong hé théng siy
ham, téc nhan sy di cit ngang vat liéu sdy.nénst,, = t; — (5. 10) °C. Vi vay ta
|4y t,, = 80-10=70°C
Do do:
Nhiét dung riéng ciia caphé rakhoi ham
Cr2 = Cuk.(1-wp) + Ca wa(kJkgK)
Cq- Lanhiét dung riéng caa nuéc
Cu- Lanhiét dung riéng cua caphé kho
Ca= 418 (kIKGK)
C.= 1,5466 (kYKgK)
b C, = 418x(1-0,12) +1,5466x0,12 = 1,863 (kJ/kgK)
P Qv = GZ-CVZ'(tVZ - tvl)
= 1000.1,863.(70-23,3) =87002,1 (KJh)
Q= %: 391,513 (kJ/kgam)

3.2.2. Ton that do thiét b truyén tai:
a) Ton that do xe goong mang di.

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
L& Sy Nghi
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X e goong |am thép CT3 ¢ khéi lugng mot xe |a45kg ta co nhiét
dung riéng cuathép la: C, = 0,5 (kJkgK). Vi lathép nén nhiét 3o xe
goong rakhoi hAm siy Iéy bang nhiét d6 tac nhan sy t,, = t; = 80°C.

Taco Q, =" (o~ t) _ 11450580~ 233) _ 5000 (kJh)

t 6
_ _ Q _ 2338875

= (=== W =10525 (kJkgam)
b) Ton that do khay sy mang di.

Khay siy lam bgng nhdm co trong luong moi khay:la 2 kg.-Nhiét
do cuakhay rakhoi lay bang nhiét tac nhan say tia = t; = 8p°C. Nhiét
dung riéng caianhdm laC, = 0,86 (kJkgK). Do d6 ton that do khay

mang di la
Q= 2-24.n.th-ck (te ta) 2-24-11-2-0,26(80- 23 =51492,672 (kJ/h)
) _Q_k_ 51492,672 _ A
0= 22225 231,72x(kJkgam)

-Tong ton that do thiét bi chuyén'tai |
Q= Qu+ Q=2338,875+51492,672=53831,547 KJh

_ Qct _ 53831,547 2
= =242 24 (KJkoam
Gt 22222 24 ( gam)

3.2.3.Ton that nhiét ra méi trwong xung quanh:
a.Ton'that nhiét ra twong cia ham say:
Dién tich'te do cuatuong:
Fq=1,97 m"
Can.ctr vao Y, va Fy taco téc do khong khi chuyén dong caa tac nhan
sy l&
_Vo _ 1246721
Ftd  3600.10,7
Vi'leu luwong tac nhan siy trong qua trinh siy thuc phai 16n hon
trong qua trinh say |y thuyét nén téc do téc nhan siy dé tinh todn cac ton that
ciing phai 1é6n hon v nén ta chon van téc trung binh caa khéng khi chuyén
dong trong phong 1a0,7 m/s. Chiing ta s& kiém tralai gia thiét ndy sau khi da
tinh duoc luu lwong thé tich thuc té.

=035 m/s.

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
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- Céc dir liéu tinh mat do dong nhiét truyén qua hai tudong bén ham siy.
+Nhiét do dich thé ndng trong truong hop ndy 1anhiét do trung binh cua
téc nhan say:

tr, = 0,5 (t;+t,) = 0,5 (80 + 36) = 58 °C
Nhiét d6 dich thé lanh 1anhiét &6 mdi truong: t, = 23,3.°C
Kich thuéc xéc dinh 1a chiéu cao phu bi caa ham siy: Hp =.4,79.m

Tuong x8y bang gach day 250mm, hé sb dan nhiét: | ; = 0,77 W/mK. Bén

ngoai lalop cach nhiét day 70 mm, hé sb dan nhiét 1a 1 =0,0s38 W/mK
Téc nhan siy chuyén dong d6i luu cudng bic vaitoc do: v = 0,7 my/s,
khong khi bén ngoai chuyén dong ddi luu tu nhiénva chay réi.

Do d6: a,=6,15+4,17.0,7 = 9,1 W/m®
Gia sir nhiét do véch trong cuatuong la twi=52,7°C
Mat d¢6 dong nhiét truyén tir tac nhan siy vao tuong la:
q = aX(tp-twi) = 9:1.(58-52,7) = 48,23 W/m?
Nhiét 6 mat ngoai caatuong twotheo hé qua cuadinh luat furier [&

A0 _5p, #8283 0. 0 oc
0.77

tw2 = twi-

| 1= 0,77 W/m* |ahé sb dan nhiét €ua gach.
Nhu vay do chénh nhiét do gitra mat ngoai cuatuong véi moi truong la:
Dt = ty»+,=37,62-23,3 = 14,46 °C
Nhiét @6 dinh tinh t,,;:
tm= 0,5(ts+tw2) = 0,5(23,3+37,62) = 30°C
Tir nhidt d6 t,, tra bang théng so vat |y caa khong khi tatim duoc:

| =2,67x10° W/m’K
n = 18,6x10°N.gm?
P, = 0,701
Do d6 tiéu chuan gratgop:
SN
_ 981" (273+ 23,?,)'1_'622,443' 14,46 _ 199" 101
(18.6" 10°%)
b Nu = 0,135(Gr x Pr)¥ 3= 0,135(1,92x10'x0.701)" 3=
325
Nhom sinh vién: (Nhom 8)
Nguyén Ba Hiép (Tr. nhém)
Nguyén Hiru Hung baNang: 30/10/2007

L& Sy Nghi

Trang
18



D6 &n mon hoc siy HD.TS: Tran Vian Vang

Hé sb trao d6i nhiét d6i leu tu nhién a, bang:
Nu” | _ 325" 2,67 107 w
a, = = = 3’5 5
H, 1,79 meK
Dong nhiét truyén tir bé mit ngoai cua tudng vao moi tru:ong:
0 =a(two-to)=3,45.(37,62-23,3) = 47,48W/m’
sai sH tu:ong dbi:
_qd-q"'_ 4823 47,48
q 48,23
Sai 30 nay | nam trong gioi han cho phép.

Hé sb truyén nhiét K:
1 1 W
KeT 4 ad 1°- "1 L0%5 007 1 =050k
a, 1, 1 'a, 91 077 0083 345
Mat do dong nhiét: q=48,1 W/m’=173,16 KJm’h
-Nhu vay ton théat nhiét qua hai tuongbén bang:
Q.= F.q = 2.(L+H,).q=2.(16+1,79).173,16 = 6161,033 KJh
Qt _ 6161,033

b g==-=>r0 - 27735 kJkgam
W 22222

b.Ton that nhigt qua tran:
Theo glao trinh truyen nhiét oy = 1 3a2 1,3x3,45 = 4,5 W/m®.

- Do tran phu hau nhie khong co ton that nén & nay ta chi tinh ton that qua
tran chinh. €6 16p bé tdngday 70 mmvéi 1, =115 W/mK. cach nhiét bong
thuy tinh day250 mm véi.l , = 0,058 W/mK

Hé sb dan‘nhiét qua tran:
K = L = 1 = W
T L,dd 1 1,007,015 1 ""mkK
a, I, 1, a, 01" 155 0058 45
Ton that nhiét quatran:
Qi = 3,6.Ky.Fyr (t1 - tr2)
Qr = 3,6.0,342.16.2,64. (58 — 23,3) = 1804,604 kJ/h

_Q, _1804,604 _
P Gr =y TR =812 (kJkgam)

=0,016 =1,6% <10%

c. Ton that qua cira:
chiéu cao cirach,= 1,55 m

Nhom sinh vién: (Nhom 8)
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chiéu rong crab=152m o
Hai dau ham say co cua lam bang thép day d,=5mm, co hé so dan nhiét
| ,=0,5W/mK. Do d6 hé s truyén nhiét qua ctra k. bang

_ 1 _ 1 _ 2
Ke=7 d, 1 1 0005, 1 = 2713 WK
—+ %+ + +

a, I, a, 91 05 345
Cira phia t4c nhan siy c6 do chénh léch nhiét do (t; - tg) con dau kia co do
chénh 1éch nhiét d6 bang (t; - t;). Do do:
Qe =23,6.Kc.Fe. {(t1 - to) + (t2 - to)}
Q. =2. 3,6.2,713.(1,55.1,52).[(80 -23,3).+(36-.23,3)] = 2878,68

(kJ/h)

_ Q. _ 287868 _
o _W_m_lz,gm (kJkg)

d. Ton that qua nén:

Nhiét d6 trung binh ciia tac nhansiy bing 58 °C va gia sir tudng
ham sy céch tuong bao che caa phén xuong 1a 2m. theo bang 7.1 trang
142 sach thiét ké hé thong siy, ta.co:

q= 37,97 W/m?

Do d6 ton that qua nén bang:

Qa=3,6.F,.0=3,6.3,04.16.37,97 = 6648,7 kJ/h

S gy =2 =-%87_599 (kIkgim)

W 22222
Nhu vy, ton that nhiét truyén qua két cau bao che ra mdi truong xung quanh
bang:
O Ot = G + O + O + Oy = 27,25 +8,12+12,954 +29,92 = 78,2 (kJkg am)
Tong ton that

D=Caty1- Qv - Oct - Ot q
D=4,18.23,3 - 391,513 — 242,24 — 78,2 = -614,9 (kJkg am)
3.3. Tinh todn quéatrinh say thuc
-Véi ton that b=-614,9 (kJkg am) < 0 nén trong quatrinh sy thuc,
trang théi tac nhan say raduoc biéu dién bang diém 2 (C).

Nhom sinh vién: (Nhom 8)
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| (kVKgKKK)

f =100%

|
|
l
Fd o d. d (g/kgkkk)
+trang thai khong khi tai diem O(A) vadiem 1(B) khéng doi.taxac dinh
thdng so tai diem 2 (C).
théng so khong khi ra khoi ham.

.. 1 .D_y . D(d,-d)
Taco: =1+ ==l +—==2 =2, | (1
2= 11 | 1 1000 ( )

Mat khéc: [,= t2+0,00]:d2 (2500+1,97t2) , (2)
Thay (1) vao (2) vabien doi ta duoc:

= 1000l, - 1000t, - D.d, _ 1000.120,204 - 1000.36 + 614,9.15,128 = 29,412 (g/kgkkk)
2500+197t, - D 2500+1,97.36 + 614,9

1000 1000 2
= = =70,008 (kg/kgam
d, - di 29,412+ 15128 (kg/kgam)

I=1,+2=120,204- 5149 = 111,416 (kI/kgkkk)
| 70,008
0,20 dp  _ 2941209%

27 (622+d,)p,, (622+29412).0,05973

(o _Priop _089- 0753005073 o 1 (794 kg/m®
R (273+1,) 287(273+ 36)

3.4. Tinh lweng t4c nhan say trong qua trinh say thuc.

=0,753=75,3 %

Nhom sinh vién: (Nhom 8)
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a. Khéi luong khong khi kho: q ,
Luong khong khi khé can thiét ¢é boc hoil kg am trong quatrinh say thuec:

|= 200 1000 _ 44408 (kgkk/kgkkim)
d,-d, 29412- 15128

=> | =W.l =222,22.70,008 = 15557,17 (kgkk/h)
b. Nhiét lwong tiéu hao q
q=1.(1, = 5) = 70,008.(120,204-61,814) = 4087,77 (kJ/kgam)
c. Nhiét lwong co ich:
Oy = ip— Cotyy = (2500 + 1,97.36) — 4,18.23:8 = 2473526 (kd/kgim)
d. ton that do tac nhan siy mang di:
Nhiét dung riéng caa khéng khi am:

d
C, =C, +047—2°
ko T 1000
= 1,005+ 0472128 01 g2
1000 kg K

G = | . Cal(do) .(tz - to) = 70,008.1,012(36-23,3) = 899,77 (k¥kgam).

Tong luong nhiét cé ich vacéc ton that g':
q’ ZQl+QZ+QCt+CIV+CImt
q =2473,526 + 899,77 + 242,24 + 391,513 + 78,2
= 408525 (kJkg am)

Co thé thay.rang nhiét luong tiéu hao g vatong nhiét luong co ich va
céc ton that g’ phai bang nhau. Tuy nhién do trong qué trinh tinh todn ching ta
dalamdtron hoac do sai s trong qué trinh tinh todn céc ton that mata da pham
motso sai sH.ndo do.Chiing takiém trasai s6 ndy, ¢ day sai s tuyét doi:

Dy =0 - q =4087,77- 4085,25 = 2,5 (kJkgam)
Hay sai o e
25

D,
e =—.100% =
q

- 100% = 0,06% < 5%.. S s6 ndy chap nhan duoc

Bang can bang nhiét

Nhom sinh vién: (Nhom 8)
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TT |Pai luong Ky |[kJkgam| %
hiéu

1 | Nhiétlugng coich . |2473526| 60,9

2 |Ton that nhi¢t do thc nhdn| @, [899,77 | 22,01
say

3 |Tonthatnhiétdovatlieusay| ¢, | 391513 | 957

4 | Ton that nhiét do thiét bi| Qg 24224 | 5,62
chuyén tai

5 | Ton that nhiét do méi truong | Gy 78,2 1.9

6 | Tong nhiét lwong tinh toan q |408525 | . 99,94

7 | Tong nhiét luong tiéu hao q | 4087, 77.] 100

8 | Sai so twong doi e 0,06

Tir bang can bang nhiét tacoé may nhan xét:

- Hiéu suat nhiét thiét bi siy: ht = 61 %

- Trong tat ca céc ton that thi ton that'do téc nhan siy mang di 1a16n nhat,
tiép d6 laton that do vat lidu siy vaton that do thiét bi chuyén tai.ton that
ramdi truong 1a bé nhat.

Bay gio chiing takiémitraveé gia thuyét tc do tac nhan siy trong ham siy:

- Thé tichitéc nhan siy sau khi rakhoi thiét bi sdy t, = 36° vado 4m

i o =5:3%
- Luong thé tich khong khi can thiét cho quétrinh siy 1&:

=LL 2b, | 2155707 1530916 mih
e ry+r, ~ 1,0724+0,96

Taco dign tich ty do cuatuong 1a F=1,97 m’
Toc do chuyen dong ciaa tac nhan say trong ham &
Ve V. _ 1530916 _ 038 m/s
Ftd. 3600  10,7.3600
Tbc @6 tac nhan siy chung tagia thlet khi tinh ton that nhiét 141,9

m/s.so Véi toc do thue ta mac phai sai So:

Nhom sinh vién: (Nhom 8)
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0,38- 0,35

100% =0,079 = 7,9% <10%. Sai sb ndy chap

nhan duoc 7
Nhu vay moi tinh toan cé the xem la dung.

CHUONG 4: TINH CHON CAC THIET BIPHU TRQ

4.1.Tinh chon caloripher :

Tachon caloripher khi _hoi. Caloripher khi __hot laloaithiét bi
trao doi nhiét co véach ngan. Trong dng la hoi bao hoa ngung tu va ngodi
6ng lakhéng khi chuyén dong . Do hé sb toa nhiét khingung ay caa hoi
lén hon hé s trao doi nhiét doi luu gitta mat ngoai eiia ohg véi khdng
khi ay. theo ly thuyét truyén nhiét phia khdng khi thuong duoc lam canh
(hinh chit nhat ) dé tang cuong hiéu qua trao doi nhiét.

-Nhiét lwong ma Calorifer cancung €ap cho tac nhan say:

Q=L (I;-1,) = 15557,17 (120,204- 61,814) = 0,91.10° kJ/h

Q =252,33 kW
Do nhiét do t&c nhan siy khéng cao 1dm nén ta chon 10 hoi co 8p suat

bao hoa la 2 bar. Trabang nudc va hoi nudc bao hoa theo &p suat ta co nhiét an
hoé hoi r=2202 KJkgdo..Nhiét d6 hoi'bao hoa 120,3 °C
Gia sir hiéu suat caacalorife lah, =75%
-luu lwong hoivean cung cap D &

D= Q. 9083831863 /057 ) /h
h.r .0,75.2202

-tiéu-hao hoi'cho mot calorife:
D,=6819 kg/h ‘
- _Khi d6 bé mat truyen nhiét cuna Calorifer bang:
_Q
'd K.Dt, h,

Vi :
K: hé sd truyén nhiét cua Calorifer
Dty, : do chénh léch nhiét @6 trung binh gitra khi va hoi

Nhom sinh vién: (Nhom 8)
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Vi ¢ day hoi nuéc ngung trong 6ng ¢ &p suat p=const nén nhiét do
ngung tu ty=const va do d6 nhiét do trung binh cling chiéu , nguoc chiéu hay
cat nhau déu la nhu nhau:

Dt, =ty - t, = 120,3-23,3=97 °C

Dt, =ty - t;=120,3-80 = 40,3 °C

Dt,- Dt, _97- 403 _._,
Dt N 2 65 °C
D, 403

Hé sb truyén nhiét ke duoc tinh theo cong thirc gan dingdoi vai caloripher
hoi nudc sau (S&ch tinh todn thiét ké thiét bi trao d6i nhiét):

Ke= a(wr )"

Voi: a=10.5 14, tachona=12

b=05,0.7,tachonb=0.6

W - tdc do khéng khi tai khe hep, ¢ day w=4 m/s

r -khdi lwong riéng cua khong khi; ¢ day r =1,293 kg/m®

K=12.(4.1,293)%°=32,16 W/m’K
- . Q p 9083831563100 _gp 2
KDigh, 3216.650,75.3600
2

Tasu dung 8 calorife vay 1 chiéc cd bé mat truyén nhiét 1&4,5 .

| (00 | 20
(@D
‘\ -
o L
CALORIFE
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Hinh 3. Thiét bi gianhiét

4.2.Quat va cach chon quat:
4.2.1.C4c loai quat dung trong hé thong say:

Pé van chuyén tac nhan sy trong hé théng siy nguoi tathuong diing hai
loai quat: quat ly tAm va quat hudng truc.chon loai quat ndo, théngsdrky thuat
bao nhiéu 1a phu thudc vao théng sd dic trung cia hé thdng sdy, tro lec ma
quat phai khic phuc Dp, nang suat ma quat can tai di V cang.nhuw nhiét dé va
d6 am cuatac nhan siy.khi chon quat giatri can xéac dinhla hiéu suat ctia
quat.

Tachon quat cho hé thong siy nay |a quat huéngitruc(8.quat dat phan
tén trong ham siy).

CAu tao cia quat:

4.2.3.Céach cheon quat:

O'cée nudc tién tién, quat duoc san sut theo cac quy chuén quéc giavi
vay/khi chon.guat ngoai nang suat V va cot ap Dp chung ta can bi ét cac quy
chuan.quéc gann Xuat quat. Hon nita, mdi loai quat, nha san xuat con cho
chiing tamot biéu do dac trung.

Uting vai luu luong gié V=15309,16 m*/h. vay mdi quat c6 luu
lugng 1a V= V/8=2000 m°/h
Tachon qUat N4 c6 céc sb liéu nhu:
+ d6 chénh cot ap bH =3,7mmH,0
+s vong quay n=960 ( vong/ phut)

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
L& Sy Nghi
Trang
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+cOng suat trén truc cua quat:
N=0,03 kw
+cOng suat dong co chay quat &
Ngc= 0,25 kw
+hiéu suat quat: h = 0,68

=
sl

Hinh 4. Hinh dang cia quat hudéng truc

TAI LIEU THAM KHAO:

1. K§ thuat say:NXBKHK T-Hoang Vin Phuéc

2. Tinhtodn vathiét ké hé thong siy:PGS-TSKH. Tran Vin
Phu

3:Thiét ké he théng thiét bj siy: PGS-TS. Hoang Van
Chuoe

4. Ky thuat va cong nghé siy cac san pham thuc
pham.NXB PaNing-1991

5:K¥ thuat san xuat ca phé nhan: Nguyén Tho-PH cong
nghiép nhe 1968.

6. nhiét dong k¥ thuat:PGS. TS. Pham Lé Dan

PGS. TS. Bui Hai
NXB KHKH- 1997

Nhom sinh vién: (Nhom 8)
Nguyén BaHiép (Tr. nhdm)
Nguyén Hiru Hung baNang: 30/10/2007
L& Sy Nghi
Trang
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