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KET QUA TiNH TOAN BAO ON VO LO SAY GO NHIET PO CAO

Nguyén Canh Mio', Bui Duy Ngoc?
"' Céng ty cé phan Chwong Duong
2 Vién Nghién ciru Cong nghiép rimg - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Lo sdy gd c¢6 vo 10 véi két cau 4 16p bao gém: 16p 1 bang inox 304 day
N o 3,0mm; 16p 2 bang bong khoang (rockwool); 16p 3 bang polyurethane (PU);
7;” kﬁ?a.' }330 on, lo say 16p 4 bang ton nhom kem day ~ 0,75mm. Theo tinh toan 16p 2 lam bang
g0 nhiét o cao bong khoang (rockwool) ¢ chiéu day S1 = 80mm. Lép 3 1a 16p xdp
polyurethane(PU) ¢6 chiéu day S = 45mm. Vi 10 sdy gb theo thiét ké va tinh
toan nhu da néu cho phep duy tri ché d6 sdy voi nhiét d6 T ° = 100 + 150°C,
EMC < 16%.

Results on cacultion of heat insulation of outer casing of high
temperature drying oven

Outer casing of drying oven consists of 4 layers: the first layer was made of

Keywords: Heat inox 304 with thickness of 3.0mm; the second one is rockwool; the third
insulation, high one is polyurethane (PU) and the last one is steel sheet with thickness of
temperature drying oven 0.75mm. As for calculation results, the second layer is rockwool with

thickness of S; = 80mm. The third layer is polyurethane (PU) with the
thickness of S, = 45mm. With the design and calculation as mentioned
above, drying oven can maintain drying temperature at T® = 100+150°C and
Equilibrium Moisture Content (EMC) < 16%.
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L. PAT VAN DE

Sy g 1a mot cong doan quan trong trong qua
trinh san xudt moi san pham tir £0. Sdy g6 cho
phép ta nang cao chét lwong gd nhu: 1am cho
0 ¢6 tinh 6n dinh kich thudc cao hon, ting do
bén tu nhién cua g0, tang kha nang dan dinh
cia gd, v.v. Cong doan siy go c6 anh huong
nhiéu dén gia thanh san pham gd do day la
cong doan tiéu tén nhiéu thoi gian, cong sirc
va ning luong (PGS.TS. H6 Xuan Cic,
PGS.TS. Nguyén Hitu Quang, 2005).

S4y gd theo phwong phap truyén théng (sdy
cudng birc trong cac 1o sdy ddi luu trong moi
truong sdy la khong khi 4m c6 nhiét do T°
<100°C v6i ngudn nhiét 1a hoi nude bao hoa
hoac nudc nong ap suét thap) ¢6 nhiéu uvu
diém ndi bat nhu: chat luong sdy cao, ché tao
va van hanh thiét bi don gian. Tuy nhién diém
yéu 16n nhat cua phuong phap séy truyén
thong nay la thoi gian say dai dan dén chi phi
say 16n. V61 mong muén giam thoi gian sdy,
ngay tir dau thé ky XX cac phuong phap say
nhanh di dugc nhiéu nha nghién clru trén thé
gi61 quan tam. Cac phuong phap say nhanh do
la: sdy chan khong, say cao tan, siy nhiét do
cao (Nguyén Canh Mio, 1994).

Séy nhi¢t d§ cao c6 nhiing dac diém: Moi
truong sdy 1a hoi nuéc qua nhiét. Nhiét do sdy
cao (T° >100°C). Van toc gi6 dbi luu trong 10
sdy cao (4,0 - 9,0m/s). Thoi gian say ngan
(thudng chi bang 20 - 50% so voi say truyen
thng). Chi phi sdy giam 20 - 30% so v&i sdy
truyén thong (Nguyén Canh Mio, 1994).

1 2 3 4

Ts

)

Mt ngoai 1o say

Mit trong ld say

[

Tx2

| |
X1 X3

Khi siy & moi truong sdy nhiét do cao thi yéu
dau cong nghé quan trong nhét dbi voi vo lo
say la bao dam duy tri duoc EMC trong moi
truong sdy theo dung yéu cau cua cac ché d6
siy mém, bao dam chét luong siy gd cao. Dé
dat duoc diéu do, vo 16 sy phai han ché dugc
hjén twong ngung hoi am tu phat (khong diéu
khién duoc) trén bé mat.

Trong khudn khé bai béo nay, ching t61 gioi
thiéu Két qud tinh toan bao on vo 1o sdy go
nhiét g cao. LO siy go nhiét do cao nay duoc
thiét k& cho nhjét d6 siy blen do6i trong khoang
100°C dén 150°C, ap sut tuyét d6i ctia moi
truong trong lo say P < 1,50 bar (twong duong
nhiét d6 bao hoa cua hoi nuoc Tbh <

111,4°C).

IL MUC TIEU VA PIEU KIEN TINH TOAN

2.1. Muc tiéu tinh toan

Xac dinh duge chiéu day céc 16p cach nhi¢t S 1
va S2.

2.2. Piéu kién tinh toin

2.2.1. Két ciu vo lo sy

Qua phén tlch Va tinh toan chung t6i chon két
cau bao 6n cua vo lo sdy nhu sau (Hinh 1):
Phia trong (nhiét d6 cao ) la 16p bong khoang
(rockwool) c6 tinh bén nhiét cao (A = 0,033 -
0,036 w/m.°K); phia ngoai la 16p xop
polyurétan (PU) c6 hé s6 cach nhigt A = 0,018
- 0,02 w/m.°’K

Chu thich:

1. Vo trong (inox day 3,0mm)

2. L6p rockwool ¢6 A = 0,034w/m.°’K
3. Lép PU ¢6 A =0,019 w/m.’K

4. Lop ton nhom kém day 0,75mm

Hinh 1. So db tinh toan nhjét vo lo siy

3859



Tap chi KHLN 2015

Nguyén Canh Mao et al., 2015(2)

2.2.2. Diéu kién tinh toan

Nhiét 6 say T ° = 100+150°C; 4p suat tuyét

d6i trong lo siy P < 1,50 bar. Trong giai doan

say dau, (W > 30%), doi hoi duy tri tri s6

EMC cao (EMC > 16%); voi viéc khong ché

ap suét trong 10 sdy P < 1,50 bar, kha ning &

giai doan dau nhjét 46 sﬁy kho vuot qué tri sO

115 - 120°C. O cac giai doan say cudi (khi W

< 20%) va & ché d6 xtr Iy nhiét , nhiét d6 trong

10 sy c6 thé dat dén  150°C doi hoi vo lo sy

c¢6 kha ning cach nhiét cao nhit.

Tu phan tich trén , chung ta c6 thé luong hoa

cac diéu kién tinh toan nhiét nhu sau:

- Yéu cau han ché ngung tu am trén bé mit vo

10 sdy:

AT = (Ts - To) < 3°C khi Ts = 115 - 120°C
(2.1)

k(TS - Tn) = O(.t(TS - T()) = %(Tl - TXl) = i—z (TX1 - TXz) = OLn(T2 - Tn)

1
0 day: o, o, - He sO trao doi nhjét trén bé mat
trong va ngoai lo siy. Cac hé s6 nay phu thudc
vao diéu kién trao d6i nhiét (van toc khi, tinh
chat chat khi , trang thai bé mat vach
thuong duoc xac dinh bang thuc nghiém

..) va

thong qua cac tiéu chuan dong dang Nu
(Nusselt), Re (Reynolds), Gr (Grashof) va Pr
(Prandtl). Ddi véi bé mit trong 10 sdy , trong
truong hop cua chung ta , voi diéu kién chay
cu thé 1a hoi qua nhiét chay xoay trong kénh
thing hé s6 o c6 thé xac dinh theo cong thirc
(3.2) sau (MuueeB M.A., Muueea U. M.,
1997; Kacarkun A.T'., 2004).

o= 115 x4 rx& xg XA}
’ uxATxI

(3.2)

- Yéu cau két ciu hop ly cac lop cach nhjét:
Tx1 <90 - 95°C khi Ts = 150°C (2.2)
- Diéu kién bién:

Mit ngoai lo sdy : Moi truong khong khi finh
trong nha xuong: Lay Tn = 25°C;

Mit trong lo sdy : Hoi qua nhjét chuyén dong
t6i voiv = 10 - 15m/s. Nhjét d6 sﬁy tinh toan
Ts = 150°C khi xac dinh Tx 1 va Ts = 120°C
khi xac dinh chénh 1éch nhjét 4o gﬁra moi
truong va bé mit vo trong lo sdy AT.

1L KET QUA TINH TOAN

Phuong trinh cin bang nhjét cua qua trinh
truyén nhiét 1 a 6n dinh  (3.1) (Muuees M.A.,
Muueesa U. M., 1997; Kacatkun A.T"., 2004).

3.1)

2
Trong cong thuc nay:
o - Hé s6 trao doi nhjét
r - Nhiét ham cua hoi qu:d nhiét :r=i-i.0
150°C ta co: r =2775-1610 = 1165 kJ/kg
& - Khoi luong riéng cua hoi qua nhjét ; O day
8 = 0,862 kg/m’
g - Gia toc trong truong; g = 9,82 m/s’

A - Hé s6 dan nhiét cua hoi qua nhiét ; A =
0,0284w/m.°K o :ap suat 1,0 bar.
u - Do nhét dong hoc cua hoi qua nhiét ; p =

0,0145 Nes/m’

AT - Chénh léch nhiét d6 gira méi truong va
bé mat kénh . Nhu da dé ¢ap dén o trén , trong
thiét k& nay ta chon AT = (Ts - To) <3°C

1 - Kich thuéc kénh; Theo thiét ké: 1=1,0m

Thay s vao cong thuc ta tinh duoc:

= 8,164 w/m>.°K

(2775-1610) x0,862% x9,81 x0,0284°
o, =115 x4

0,0145x10° x3x1,01
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Dbi voi bé mat ngoa1 16 sdy , do lbp ton nhom
k&m ngoai gilr vai tr6 nhu khung 6ng cho nén
ta lay AT , = 5°C. Nhiét 4o trung binh khong
khi ngoa1 16 sdy lay trung binh Tn = 25°C, do
vay ta co:
Ty,=Tn+ AT,=25+5=30°C (3.3)
Ap dung Phuong trinh can bang nhiét (3.1) ta
c6 (bang Quoc Phu, 1991)

_ A (T - ) A x(T - T,))

= S,=

o, (T, T) a, (T, -T,)

(3.1a)
Ap dung céc diéu kién (2.1), (2.2) va diéu kién
bién néu trén, thay s6 vao ta tinh duoc:
0,034 x (147 —90)

S, = =0,0791m ;
8,164x3

S, = 0,019%(90-30) — 0,0465m
8,164x3

Ta lﬁy S, = 80mm va S, = 45mm.

Tréncosotrisd6S | vasS, nay, ~ap dung cong
thuc (3.1) ta tinh duoc hé s6 k cua vo lo say
nhu sau:

_ o x(T-T) _
(T,-T,)

8,164x3
(150—25)
w/m>.°C (3.1b)

=0,1959

Ta c~ung xac dinh duoc tri s6 nhiétdo T 4 tai
toa do giap ranh giita hai 16p cach n hjét cua vo
10 say:

S, xatx (T, -T,)

Ta=T,-
1 1 }\,1
_ a7 BOBBIODBS g5 3700 (310)
0,034
Nhu vy Ty = 89,37°C <90 - 95°C - diéu kién

(2.2) dwoc thoa man.

IV. KET LUAN

Lo sdy gd vé6i thiét ké két cau cua vo 10 1a 4
16p bao gdom: 16p 1 1a inox 304 day 3,0mm;
16p 2 14 bong khoang (rockwool); 16p 3 1a 16p
x6p polyurethane (PU); 16p 4 1a ton nhom
kém day 0,75mm. Két qua tinh toan duoc: 16p
2 day S1 = 80mm; 16p 3 day S 2 = 45mm,
nhiét d6 lop PU T ,; <90°C; 16p 4 1a ton nhom
kém day 0,75mm co hé s6 cach nhjét k =
0,1959 w/m2.°C. Lo sdy gd nay cho phep duy
tri ché d¢ sdy véinhiét do T ° =100 + 150°C,
EMC <16%.
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