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NGHIEN CUU TINH TOAN
NHIET LO RANG PAU PHUNG

Tran Ngoc Hao

ABSTRACT

At present, technological processing and preserving groundnuts are very various and
abundant, it made many products those are enough demand for human in Viet Nam and
export passing other countries in the world to have profit from that technological process-
ing and preserving. And one of the most preeminent products of groundnuts that is roast
in an oven. However, the method of research for calculating heat, designing and making
oven roast groundnuts is very complicated question. In this page, we will introduce a
method to design and make oven roast groundnuts to serve the technological processing
and preserving groundnuts in Viet Nam.

TOM TAT

Hién nay, céng nghé ché bién — bdo quén dau phung réat da dang va phong phu, né da
tao ra nhiéu loai sén phadm khac nhau di dép ¢ng cho nhu céu con ngudi trong nuéc
va xuét khau thu lai nhiéu Ioi ich kinh té. Mot trong nhiing sén phdm wa chuéng nhét Ia
dau phung rang. Tuy nhién, viéc nghién ctru tinh toén nhiét, thiét ké - ché tao o rang dau
phung réat phirc tap. O bai viét nay, ching téi sé gidi thiéu phuong phép tinh toén thiét ké,
ché tao 1o rang dau phung phuc vu cho céng nghé ché bién dau phung tai Viét Nam.

I. NOI DUNG
1.1. Tinh toan nhiét cho 10 rang

Nhiét cung cdp cho qua trinh rang la
tong nhiét luong cta qua trinh tach 4m ra
khoi vat liéu va nhiét lugng trong qua trinh
lam chin vat liéu.

1.1.1. Lwong nhigt dé tich ham lwong dm
ra khoi vit liu Q1 [kcal/h]

Ning suat thé tich cia may rang 1a V1 =
Im?® dau phung/h, P = 750kg/m’.

Ning suat theo khdi lugng dau dua vao
10 rang la:

G,=V,.P=1x750=750 kg/h

Do 4m dau phung dua vao W1 = 8%, do
am san pham sau khira W, = 1%.

Nhi¢t do phong t, = 270C, nhi€t do tac
nhin rang t = 150°C, nhiég do tac nhan
rang sau khi tach ham lugng am ra khoi vat
li¢u t, = 80°C, nhiét d6 tac nhan dwa Ién dé
lam chin dau t, = 130°C.

Ham lugng am tachra 1a AG_ (kg/h):

AG, =G =| =
« 7t l100-w,

—750[ !
100-8
Trong qua trinh rang luong nhiét can

thiét 1am bay 1kg d6 am dugc xac dinh.
q, =[2500 + 1,9 (t, -t,)] B

j=48,61kg/h

Trong d6 B = 0,11: hé s6 két cu cua
dau anh hudng dén kha nang tdch am

Vay: q, = [ 2500 + 1,9 (80 — 27)]0,11 =
286,077 kj/kg = 68,349 Kcal/kg

Vay nhiét luong can tach AG, kg am
duoc xac dinh:

Q,= qOAGa = 68,349 x 48,61
= 3322,47 Kcal/h

1.1.2. Luwong nhiét cin néng lén dé lam
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chin dgu la Q, [ kcal/h]
Q,=G,C,(t-t), KI/h

Trong do C, = 0,54 KJ/ (kg.dd) — nhi¢t
dung riéng cua dau

G, -G [100-W,
100,
=G, - AG, =701,39 kg/h

Vay Q,=701,39 x 0,54 (130 — 50)
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t,’C
150°C
130°C
At =|t, —1
mak 1 2
N Atmin 4>t3 - 12
80°C 7 80°C
F, m>
Hinh 1

=18937,53 KJ/h

Q, =4524,56 Kcal/h

Vay nhiét luong thuc té dé rang dau
ttr khi dua vao cho dén khi chin duoc xéac
dinh.

Q =Q, +Q,

=3322,47 + 4524,56 = 7847,03 Kcal/h.
1.2. Tinh toan thong s6 ky thuat

Khi x4c dinh cac thong sb ctia may rang,
ta chi yéu xdc dinh céc kich thudc cua
may rang nhu chiéu dai L, duong kinh cta
guong va cac kich thudc cia 10 rang.

Phuong trinh truyén nhiét khi rang:

0

a,At,

T

Trong do
V.m’- The tich cua thung quay.
Q, - luong nhiét cua tac nhan truyén cho

dau khi rang.

At, - nhiét d6 logarit ciia dong luc qua
trinh truyén nhiét do.

At — At
Attb - max min
[n Atmax
Al‘min
(150-80)—(130-80) .
= p 150-80 =59,44"C

n
130-80

a,: kg/(h.m?.°C) - hé sb cap nhiét theo
thé tich dugc xac dinh tir phuong trinh.

a,=a, +a, +a,

Véi: a, - su dbi lwu nhiét gitta tac nhan
va phan vat liéu dang roi tir cac canh duoc
xéc dinh: @ =3 r(=OF w g 000y
Trong do:

y
a,=0,62xl . [—K’"

0,5
od j s 1A LA A
la hé so cap
nhiét ciia bé mat dau dang roi.

a, =45602,31, KJ /(m*.h."C)

-0,8
2.24 F
1-q)=2"f| 0
(-0)-22 (Vj

- hé s6 hi€u chinh cho su khong tiép xtc
hoan toan gitra tdc nhan va vét li¢u roi.
2,24

1—a)=22%0
( a) 1’7 ?

=1,043.107

0,218
67 898721,25
0,778

0,5
F=s75 B0,

r

r c

15.0,001(1,7)""

=5,75.095
0,006

0,75

=13,35m’/m’
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- tong bé mit hat dang roi trong 1 m3
thé tich thung.

—a_ =63,49KJ/ (h.m’°C).

a, - hé sb cap nhiét, thé hién su truyén
nhiét d6i luu tir tac nhan dén bé mit ngoai
tiép xtc vat liéu. Xac dinh theo phuong
trinh sau.

a, =a F",KJ/(h.m’’C)
F’= 1,27.0,456.1,7 = 0.97155m*m* -
tong dién tich cua hat trong 1m’ tac nhan.

0,047Re™" | .3600
a =
c 10

,KJ/ (h.m>°C)

— hé sb cép nhiét cua tdc nhan dén bé
mat ngoai cua vat li¢u.
0, 047.(6,47.10°)""°.0,0454.3600
¢ 1,9
=30,08KJ/(h.m>."C)

a, =a_F =30,08.0,97155
=29,23KJ/(h.m’°C)
a, - hé sb cAp nhiét, thé hién su din

nhiét cho vt liéu tir bé mat dét nong trong
thung dugc xac dinh theo phuong trinh.

a, —9,
. F;at(tK_ 12 zj
a =

Y At
= ba =0,994.29,23
=29,09 KJ/( h.m’ .°C)

Nhu vay:
a,=a +a, +a,
=63,49+29,23+29,09
=121,81 KJ/(h.m’.°C)

Viy s& tinh duoc thé tich cua thung quay
may rang.
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_ 0
a At,

_ 7847,03.4,186 — 4.5396m"
121,81.59,44

T

pD;

méVT: 4 L,

Trong do6: D, = 1,7m nhu da chon trudec;
L, - chi€u dai thung quay.
_ 4.I/T
pD;
~4.4,5396
p(L7)

Vay canh gudng cua thung quay duoc
thiet ké co thong so kich thudc sau:

L

T

=1,999m ~2m

a. Duong kinh D_ = 1,7m;
b. Chiéu dai L, =2m;
c. Thé tich m>.

1.3. Tinh toan kich thwéc xay dung lo
rang va nhién li¢u can thiet cho 10
1.3.1. Kich thwoc xdy dung lo

Tir cac thong s kich thude ctia may
dugc tinh & trén, ta phai xay dung 10 cho
phu hop.

Heé s truyén nhiét bén trong 16 ra ngoai
16 dugc tinh theo phuong trinh.

1
Ro=Taa 1
s B AR
al 1 |2 a2
B 1
1 0,015 0,285 1
+ + +
39,2 0,88 0,82 23,3
=0,23W/(m2.%c)

Xay dung 10 vdi céc kich thude sau.
a. Chiéu dai L1=2+2.0,3+0,05 = 2,65m.
b. Chiéu cao véi truc H=1,2m

c. Chiéu rong theo duong kinh:
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L2=1,7+2.0,3+0,05 =2,35m
Dién tich xung quanh bé mat 16
p.1,7

F =21,22,65+2.2,35.1,2+ 2,65

=19,07m’

1.3.2. Tinh todn nhién liéu can thiét cho
lo rang

Trude hét, ta tinh lugng nhiét ton that
qua vach Q, Kcal/h.

Q3 = Kcn 'E/'Attbl

Vay:

Aty — At

At = =i = 184,13°C

ln max
At

min

Q3=0,23.19,07 . 184,13 = 807,62 W

AMC
380°C
D50°C
27°C 27°C
F, m?

Hinh 2
Vay tong nhiét lugng can cung cip cho
16 1a: Q, Keal/h: Qo = [0 + O, + 05 1

B, =1,02goi la h¢ sO an toan vé cong
suat cua 10 rang.

Nhu vay:
Q=(3322,47+4524,56+ 697,79)1,02
=8715,72 Kcal/h.

Luong nhién liéu dau DO céan cung cip
cho 16 dugc tinh theo phuong trinh sau.

Q=VpC, ( ) )

Trong d6 P = 888,2 kg/m® - khéi luong
riéng cta ddu. Co= 2,311 keal/(kg.do) -
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nhiét dung riéng ctia dau DO.
t, = 3800C; t, = 270C.

= V :L
r 'Cdo'(t4 - tO)
8715,72.10°

~888,2.2,311.(380—27)
& 7 =11,91li/h(dm3/h) ~ 12 lit/h

II. KET QUA NGHIEN CUU

Tir két qua nghién ctru tinh toan thiét ké,
Chung t6i da ché tao thanh cong thiét bi
rang dau phung phuc vu cho ché bién va
bao quan cac san pham dau phung. Thiét b
dd duoc chuyén giao cong nghé cho cong
ty Dau thuc vat Ty Ninh.

i e

Hinh 3: Lo rang ddu phung

Cac thong s6 k¥ thuét cho 10 rang duoc
dua ra sau khi nghién ctru tinh toan thiét ke
nhu sau:

- Thé tich chira cia khong gian thung
quay: V.= 4,5346 m’

- Chiéu dai thung quay: L. =2m

- Buong kinh thung quay: D, = 1,7m

- Chiéu dai cua 10: L, =2,65m

- Chiéu cao ngang truc quay: H= 1,2m

- Chiéu rong theo dudng kinh cua 10:
L2=2,35m

- Nhién liéu can cung cap cho 1o
V =12lit/h

- Ning suat rang dau:
G1 =750kg/h
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ITI. KET LUAN - BAN LUAN
3.1. Két luan

O bai viét nay, chung t6i di trinh bay
mot cach hoan thién vé& phuong phap tinh
toan thiét ké, ché tao thiét bi rang dau
phung phuc vu cho coéng nghé ché bién
va bao quan thyc phdm ¢ nude ta. Chung
t61 dd nghién ctru thiét ké, ché tao thiét bi
nay va chuyén giao cong nghé bang cac
hop dong kinh té va di duoc ap dung vao
thuce tién san xuét tai khu cong nghiép Tay
Ninh. Thyc té cho thdy, cong trinh nghién
ctru phtt hop voi yéu cau va diéu kién cia
thuc tién.
3.2. Ban luén

Thiét bi duoc thiét ké, ché tao va van
hanh chiing bang cach ban ty dong, vi vay
mudbn hoan thién hon nita, dong thoi nang
cao ning suat thi can phai cai tién chung,
van hanh ching bang hé thong tyr dong dicu
khién hoan toan.

Thiét bi dugc ldp dat cb dinh can phai
cai tién dé tao thanh mot hé thong co thé di
chuyén tir noi nay dén noi khac khi c6 nhu
cau str dung, stra chita nha xudng.

Ning luong ding dé rang dau phung 1a
dau DO, ngoai ra, ta con co thé dung cac
dang ning lugng khac nhu than d4, gas dot,
hoi qua nhiét cap tir 10 hoi, hodc ciing co
thé thiét ké 10 rang sir dung ngudn ning
luong dién nang...v.v. Trong tuong lai,
chung ta nén ché tao thiét bi nay chay bang
nang lugng mat troi.
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