Cong nghiép rung
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'PGS.TS. Trieong Pai hoc Thit Dau Mgt
’TS. Truong Pai hoc Lam nghiép

TOM TAT

Bai viét trinh bay két qua nghién ciru tinh toan, lya chon mot s6 bd phan chinh ctia hé théng se“iy két hop ce“ip
nhiét cho 1 16 siy v6i khdi lugng gd 25 m’/mé sdy véi cac thong sb cu thé 1a: Mot hé thdng thu NLMT dung
tich 320 lit; Hé thng calorife 1a hé thong dng tan nhiét c6 canh gdm 26 dng duong kinh d = 0,027 m dai 2,5 m
b tri thanh hai nhanh; N&i ddu gdm hé théng éng dan dudng kinh d = 0,042 m dai 60 m quin tron v6i dudng kinh
D = 0,9 m, chiéu cao ndi ddu h = 1,1 m. Két qua tinh toan thiét ké hé thong thiét bj thi nghiém sy gd bing ning
luong mit troi két hop ndi dau vai chit tai nhiét 1a Apig Seriola 6100 da duoc thiét ké, ché tao va van hanh,
nghiém thu tai tinh Lam Ddng trong khudn khé dé tai khoa hoc cong nghé “Nghién ciru giai phap cong nghé rat
ngén thoi gian sdy va tiét kiém nang lugng trong siy g&”.

Tir khéa: Calorifer, ning lwong mdt troi, néi dau, siy két hop, tdi nhiét.

I. PAT VAN PE

Nang lugng mat troi la loai nang luong
dang dugc st dung tg do va la mot trong
nhiing loai ning lugng khong bi 6 nhiém. Ung
dung hiéu qua nhit ctia ning lugng mat troi 1a
sit dung 4nh sang mit troi dé lam nong nudc.
Tinh dén nim 2007, tong cong suit lap dit cua
cac hé thong nudc néng ning luong mat troi
ctia toan thé giGi 1a khoang 154 GW, tai Hoa
Ky, Canada va Uc lam noéng bé boi 1a ung
dung uu thé ciia nuéc néng ning luong mat
troi v6i cong suat lip dat 18 GW vao nim
2005. O vi tri dia Iy thap (vi do dudi 40°) co
thé st dung hé théng NLMT dé lam néng 60 —
70% luong nudc dé dung cho sudi am.

Mién Pong Nam Bo 1a ving c6 nhiét do
trung binh hing nam 1a 26,5°C, tinh theo thang
thi nhiét do trung binh cao nhit 29°C (thang 4),
thang thap nhat 24°C (thang 1). Téng nhiét do
hoat dong hang nam khoang 9.500 - 10.000°C,
s6 gio ning trung binh 2.400 gid, c6 nim lén
t61 2.700 gio. V6i diéu kién thoi tiét nhu vay 1a
diéu kién tot dé sir dung nang lugng mat troi
vao viéc 1am nong chit tai nhiét cho cong nghé
sdy g0.

Tuy nhién, néu chi sit dung 1 ngudn lam

néng duy nhit 14 nang lugng mat troi thi chung
ta chi co thé ap dung ché do séy c6 nhiét do
thip va gip nhiéu kho khin khong thé tranh
khoi phu thudc hoan toan vao thoi tiét va su
khac biét giita 2 thoi diém ngay va dém dan t6i
tinh trang khong thé chu dong diéu khién dugc
ché do sfiy. Do vay, viéc nghién cuu thiét ké,
ché tao hé thong cdp nhiét cho thiét bi thi
nghiém str dung niang luong mat troi két hop
stt dung ndi dau trong sdy gd 1a viéc 1am can
thiét va c6 y nghia thiét thuc.

II. PHUONG PHAP NGHIEN CUU

2.1. N¢i dung nghién ciru

- Tinh toan hé thong ndi dau.

- Tinh toan hé théng thiét bi nang luong mit troi.
2.2. Phuong phap nghién ctiru

Phuong phép su dung trong nghién ctru nay
1a tinh toan 1y thuyét dé xac dinh thong s dic
tinh ky thuat chinh cta h¢ théng calorifer dé
truyén tai nhiét dau dé say gd.

Trong qua trinh tinh toan c6 két qua nghién
clru cia dé tai: Nghién ctru khoa hoc cong
nghé cua tinh Lam Péng (ndm 2015) 1a thong
tin dau vao dé cd co so tinh toan thiét ké hé
théng thiét bi sdy nhu sau:
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2.2.1. Cwong dj birc xa mdt troi chiéu vuong
goc véi 1 m’ bé mat trdi dit

- Cuong do buc xa cua mat troi trong khi
quyén 13: Qi = 1353 W/m?;

- Cuong d¢ buc xa trung binh cua mat troi
dén trai dat bang khoang 70 - 80% birc xa
ngoai bau khi quyén; khi 46 Qs = 1.082
W/m’.

2.2.2. Cong sudt nhigt ciia hé thong siy

- Nhiét luong tiéu hao dé siy mot mé (25
m’ gd) bang téng nhiét lwong tiéu hao cia ca 3
giai doan: giai doan (1) 35,6 gio, giai doan (2)
63,8 gio va giai doan (3) 1a 137,6 gid (tong
cong 237,04 gio). Do do:

Quieu hao = 1039.502,777 kJ

- Cong suét nhiét trung binh ma bd dbt nong
khong khi (calorifer) can dung:

Qb = Qticu hao/t = 1039.502,777 kJ/237,04

x 3.600 =1,218 kw

- Cong suét nhiét 16n nhat 1 cong suat nhiét
tiéu hao cua giai doan 2:

Qeue dai = Quo/t = 475.940,08 kJ/3600
Qcuc dai = 132.206 W
2.2.3. Théng sé nguyén liéu g6 sdy

GO say co khéi luong thé tich y= 577
kg/m®; Quy cach gd sdy: 30 x 120 x 3000 mm;
Nang suét 10 séy: E = 25 m>/mé séy; Chiéu
cao dbéng gb H' = 2,8 m; Chiéu rong dong gd:
B'=2,8 m; Chiéu dai déng gb: L' =3 m.

2.2.4. Chdt Iéng tdi nhigt (heat transfer oil)
Apig Seriola 6100

Chét Apig Seriola 6100c6 thong sé dic tinh
co ban la: khéi lwong riéng ¢ 15°C: 0,8683
kg/l; @6 nhét dong hoc & 25°C: 65,76 mm?/s;
d6 nhét dong hoc 100°C: 5,58 mm?/s; chi sé do
nhét: 96; diém dong dic: - 9°C; diém chdp
chay: 260°C; diém bat lira: 290°C.

2.2.5. Ong trao déi nhigt ciia Calorifier logi
¢6 cdnh véi cdc théng sé sau

Puong kinh ngoai va trong 6ng: dy/d; =
27/21 mm; duong kinh canh d. = 60 mm; hé s6

tang dién tich do dap canh gon song h. = 1,15;
chiéu day canh 6. = 0,3 mm; budc canh t = 7,5
mm; budc éng s = 110 mm; canh bang nhom
92%Al, 8%Mg; chiéu dai phan nim ngang cia
ongl1=2,5m.

III. KET QUA NGHIEN CUU

3.1. CAu tao ciia hé thong thu NLMT két
hop ning lwong cung cip tir ndi diu
3.1.1. So' dé va nguyén Iy hoat dpng sdy két hop

So d6 ciu tao cua hé théng thiét bi séy két
hop ning lwong mat troi va ndi dau nhu trong
hinh 1.

Nguyén 1y hoat dong ctia hé thong duge mod
ta nhu sau: Dau tai nhiét (hay con goi 13 chat
long tai nhiét - CLTN) tir bon chira // dugc
bom 1én bon lam day / theo dudng A1, dudong
A2 x4 CLTN vé bon khi can thiét. Cac khoa
K41y K41y K42 1am nhiém vy dong - mo mach
cung cip lam diy CLTN khi can thiét. Tir bon
lam dﬁy 1 CLTN duoc dan sang cum thiét bi
thu nang lwong mat troi. Bon 2 chira CLTN, tir
bon 2 CLTN theo duong BI xudng calorifer 5.
Bom luén chuyén 6 dua CLTN theo duong B2
vé bon 2. Ong thu ning lwong /3 nhan ning
luong mat troi lam néng CLTN va tiép tuc
chuyén CLTN xudng calorifer 5 va truyén
nhiét cho calorifer 5 dé cép nhiét cho 10 séy.
Céc khoa K trén cac duong 6ng B, » dong mo
hé thdng luan chuyén CLTN khi can thiét. Khi
thoi tiét x4u hodc ban dém khong thu duoc
NLMT hé théng dudng dng B; » dugc déng lai,
hé théng cac duong dng C;, mo ra din CLTN
qua ndi dau. Lo dbt sir dung chat dt 1a mat
cua dim bao, 14 cdy, vo ciy... dé duy tri va
nang nhiét do, cép nhiét cho calorifer dua vao
10 sdy. Khoa K¢;» dong md hé thdng dng dan
khi can thiét. Khi nhiét d6 1én cao qua mirc can
thiét can han ché luong dau vao calorifer va
mé van trén hé théng duong éng D; » dan ra bé
lam lanh.
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Hinh 1. So' dé ludn chuyén chit long tdi nhiét hoat dpng ciia hé thong thiét bi két hop
Chii thich : 1 - bon lam ddy; 2 - hé thong thu NLMT; 3 - dwong ong dan CLTN tir bon 1 sang bon 2;
4 -bé lam lanh; 5 - calorifer; 6 - bom ludn chuyén; 7 -noi dau; 8-10dot: 9 - ccfp liéu cho lo dot;

10 - quat gioé; 11- bon chira dau vé; 12 - phéu nap nguyén liéu dot; 13 - ong thu ndng lwong mdt troi;

Al - dwong dau lam ddy bon dau; B 1 - duong dau qua calorifer tir hé thong thu nang lwong mdt troi;

CI - dwong dau di - vé tir néi dau; D1 - duwong dau di - vé qua bé lam lanh dé diéu chinh nhiét do.

3.2. Tinh thiét bi thu niing lwong mit troi
3.2.1. Di¢n tich va khoi lwong diu trong ong
thu nang luogng mat troi

Dién tich xung quanh 6ng thu ning luong
mat troi (véi loai duodng kinh 47 mm):
Fyqéngtunemr =T x dix L=0,047x3,14x 1,5m

Fyqéngthaneur = 0,2213 m’

Dién tich thu ning luong mat troi cta 6ng
bang 1/2 dién tich xung quanh dng thu ning
lugng mat troi:

Fit NMLT= 1/2 Frq éng tu Npwr = 0,1106 m’

Thé tich bén trong ng thu ning luong mit troi:
V=025 xd’xL=025x3,14x047x047x L

V=0,0026 m’

Khdi lwong dau chira trong mot dng thu nhiét:

m=Vxp=0,0026 x 829,94 =2,16 kg
3.2.2. Tinh nhiét lwong hitu dung cia NLMT

Phuong trinh can bang ning luong dbi véi
tAm thu nang lugng mit trdi nhu sau:

[(Nhiét burc xg mat troi) + (Nhiét birc xa
bau troi)] = [(Ton thdt nhiét doi heu) + (Ton

that nhiét bire xa bé mat) + (Nang lwong birc
xa mdt troi duoc sw dung)].

Do dé:

Nang luong birc xa mat troi dwoc sw dung =
[(Nhiét buc xa mat troi) + (Nhiét buc xa bau
troi) - (Ton that nhiét doi luw) + (Ton thdt
nhiét burc xa nguoc tir bé mat hdp thu)].

Ta goi: Nang luong blrc xa mat troi dugc stir
dung 1a Qpg; nhiét birc xa mat troi 1a Qumr; nhiét
burc xa bau troi 14 Qy; ton that nhiét dbi luu 1a
Qs tdn that nhiét bic xa nguoc tir bé mat hép
thu 1a Qpm. Két qua tinh nhu sau:

Luong nhiét buc xa mat troi tinh theo cong thurc:
Qur=FxIxf=0,5x(0,047 x 3,14 x 1,5m)
x 0,92 x 1000=77,1 W

Trong do:

F: dién tich thu nang lugng mat troi, mz;

I : cuong do buc xa mat troi, W/m?;
f: @6 hip thu ning lwong mat troi.

Luong nhiét birc xa bau troi tinh theo cong

thirc Stefan - Boltzman:
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Qv=F x 0 x T* x hyy
Trong do:
o - hing s6 Stefan - Boltzmann = 5,67.10™
hx - hé s6 birc xa (= 0,15)
T - nhiét 46 bau khi quyén (trong khoang
230 - 285°C)
Khi dé:
Qv =0,5 x (0,047 x 3,14 x 1,5m) x 5,67.10°
x (0+273)*x0,15=0,26 W
Thong thudng lugng nhiét birc xa bau trdi nho
hon rét nhiéu, chi khoang dudi 10% so véi luong
nhiét burc xa mat troi (77,1 x 10% = 7,7 W)
Khi tinh todn ciing co thé 1ay:
Qo =(5-10)% Qumr-
Tén that nhiét d6i luu tinh theo cong thirc:
Qa=F .o (tomr - tm) = 0,5 x (0,047 x 3,14
x 1,5m) x (80-25)=9,4 W.
Tén thit nhiét birc xa ngugc tir bé mat hap
thu (phan xa) tinh theo cong thirc:
Qum =F X hpx X 0 X (tomr + T)4
Qom=0,5x (0,047 x 3,14 x 1,5m) x 0,8
X 5,67.10°% x (110 +273)* = 1,93 W
Qna = Qmr *+ Qbt - Qar - Qom = (77,1 +0,26)
-(9,4+1,93)=66,03 W.
3.2.3. Tinh sé lwong éng thu
Can ct vao nhiét luong can cung cip 16n
nhat 13 giai doan 2 cua qua trinh siy va nhiét
luong thu duoc cua mot 6ng thu ning luong
mat troi, tinh duoc sb luong éng thu can thiét
dé dap ung du ning luong ciia qua trinh sdy:
n = Q/Qng = 132205/66 = 2003,1 6ng thu,
chon n = 2003 dng.
Véi sb ong thu 1a 2003 éng, lugng dau chira
trong cac 6ng, khong ké luan chuyén la:
M thy = N X My = 2003 x 2,16 kg = 4327 kg
Khéi luong dau chia trong cac éng 16n gap
6,27 lan luong dau can thiét cua hé théng. Nhu
vy, khong thé st dung mét luong éng thu
NLMT nhu vdy cho mot 10 sdy da tinh. Mat
khac vao nhitng ngay thoi tiét xu ciing khong
st dung dugc nang luong mat troi, nén ludn
luén can thiét c6 mot bd phan cung cép nhiét

bd sung va thay thé khi can thiét. Tir d6 can
tinh toan két hop thu NLMT két hop vé6i ning
luong khac. Thiét bi thu nang luong mat troi
tinh theo dung tich lwong dau can thiét cho
toan bo hé théng.

Tir két qua tinh toan luong dau m = 690 kg,
tinh lwong dau chua trong cac bd phan cua
hé théng.

* Dau chtra trong ndi dau:

Mpg = Vpg X p (thé tich x ty trong)
Vnd = 0,25 XTX dnd X dnd X Lnd = 0,25

x 0,042%x 3.14x 60 = 0,061 m’

myg = 0,061 x 880 = 53,72 kg.

* Dau chura trong calorifer:
Mealo = Vealo X P (thé tich x ty trong dﬁu)
Vnd = 0,25 XX dnd X dnd X Lnd = 0,25

x 0,021%x 3,14 x 121 = 0,042 m’

M1 = 0,042 x 880 = 36,86 kg.

*Dau chira trong cac dudng 6ng (50m):

Mys = Vg X p (thé tich x ty trong dau)
Vid =025 xmxdge Xdgs X Lag = 0,25

x 0,028%x 3,14 x 50 = 0,031 m’

mgs = 0,031 x 880 =27,1 kg

Myg + Meylo + Mgp = 117,66 kg.

*Luong dau chira trong nhitng bd phan
khac: Ngoai 3 by phan chura dau noi trén, diu
con duoc chira trong cac bon lam day, bon
cung cap va dau vé, dau chura trong thiét bj thu
ning luong mat troi. Luong dau trong bon lam
day khi & nhiét do thuong luén dam bao & mirc
75% dung tich bon chtra khoang mys = 165 keg.
Khéng tinh lwong dau trong bon cung cp va
dau vé& vi ddy 1a bon chira luong dau bd xung,
khong tham gia vao qua trinh cung cép nhiét.

Mihy NLMT = M - Mypd + Mealo T Mo + Myg
=690 - 117,66 - 165 = 407,34 kg.

Dung tich chita ciia mét thiét bj thu NLMT
loai: Bon bao 6n chira 180 lit twong duong my
= 158 lit, dung tich 16 dng thu chira:

Mg gy = 0,25 x 3,14 0,047° x 1,5 x 16 x 880
Mmg thy = 36,62 kg
Mg thy T Mpdn = 158 + 36,62 = 194,6 kg.
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Loai thiét bj thu NLMT dung tich chira 320
lit trong duong my, = 282 kg va:
Musn = 0,25 x 3,14 x 0,047° x 1,8 x 20 x 880
Mypin = 59,94 kg
Mgy + Mpdn = 282 + 59,94 = 337 kg.
*S4 thiét bi thu nang luong mat troi:
nigo= 407,34 /216, 62 =2,64=1,88 =2
N30 =407,34/337=12~=1
Ta chon 01 thiét bi thu nang lugng mat troi

cho thé théng thiét bi két hop
3.3. Tinh hé théng ndi dau
3.3.1. Tinh ong cip nhiét
3.3.1.1. Tinh hé sé cap nhiét

Calorifer 1a dan cip nhiét cho 10 sdy gém
cac diy éng c6 gin cac canh téa nhiét. Canh
tda nhiét c6 dap song dé tang dién tich, chi tiét
duoc mo ta nhu hinh 2.
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Hinh 2. Cinh tin nhigt va dwong ong

Gia sir calorifer dugc bd tri cic diy ong
chay song song va so le nhau nhiéu hon 3 day
6ng. Sau khi tinh, tuy theo cach bd tri cu thé
phil hop v&i phan bd nhiét cia 16 sdy s& didu
chinh theo hé s cép nhiét.

a=(Nu.1)/1=n1.0,35. Re™®
Re=(v.l.p)n

Trong truong hop tinh toan d6i véi khong
khi kho ta co:

- Khéi lugng riéng:p = 1,1372 kg/m’;

- Hé s6 dan nhiét: A =2,598.107 W/m d¢;

- Van tbc cua khong khi chon dé dam bao
ché do chay rdi (sao cho Re > 1.10%), chon v =
5 m/s.

Khi do:

Re =1,1372 x 5 x (0.06 -0.027) / 18,6 x 10°®

Re=0,01014.10°=1,014 . 10*

Re = 1,014 . 10* > 1.10% tri s6 Re ddm bao
ché do chay réi.

Ma:

Nu=035.Re"®=0,35(1,014)*® . (10%** = 140,6

Thay vao ta co:

a=Nu. /L =140,6 x 0,033 / 2,598 . 10~

o= 178,6 W/m* 46
3.3.1.2. Tinh dién tich téa nhiét can thiét

Pé tinh dién tich toa nhiét cua clorifer,

truge hét tinh mot doan bude 6ng nho nhét cua
calorifer, tir d6 tinh ra dién tich téng cong. Mot
doan budc 6ng gém mot canh va mot doan 6ng
tron bang chiéu dai budc canh.

* Tinh dién tich toa nhiét cia mot canh va 1
doan 6ng khong c6 canh

+ Tinh nhiét lugng tdéa ra tor 1 canh cua
calorifier:

Q=a(tw-t) F.
Fic: dién tich cua mdt mat canh téa nhiét.

Dé tinh dién tich ctia miat canh co dap song
can tinh dién tich cia mot canh phang khong
dap song: Fiep = 0,25 7 (d” - d,?) = 0,25 . 3,14
. (0,067 - 0,027%) = 0,002254 m*

Dién tinh canh c6 song dugc nhan thém hé
sO ting dién tich, tuy theo loai séng. Trong
truong hop chon loai calorifer c6 canh dap cu
thé nay, hé s6 bang 1,36.

Trong mot doan éng (modt bude canh), dong
khong khi di qua 2 mat canh nén dién tich canh
tdéa nhiét that su béng dién tich cua 2 mat canh
cong thém hai ntra dién tich trén dau canh (vi
tinh cho 1 mat cua 1canh): Fime = F 15 X 1,36=
0,00225 m* x 1,36 = 0,00306 m”

Dién tich 2 mat canh:

Fame = 0,00612 m*
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Dién tich canh toéa nhiét that su can tinh
thém dién tich trén dau canh:

F4. = nd. x 6. = 3,14 x 0,06 x 0,0003
F4. = 0,00005652

Dién tich mdt canh béng dién tich hai mat
canh cong vdi dién tich dinh canh:

F. =Fyme+ Fge= 0,00612+ 0,00005652
F.=0,006177 m

Dién tich doan dng tron (budc canh) khong
c6 canh:

Fia éng=m.dy.t=3,14x0.027 x 0,009
F a4 éng = 0,000763 m”

Dién tich doan budc dng (Faps) bang dién
tich hai mat canh cong véi dién tich dinh canh
va dién tich doan dng tron (budc canh) khong
co canh:

Faoan buse éng = Fe + F1 d.6ng = 0,006177
+0,000763 = 0,006253 m*

Nhi¢t luong téa ra tir mdt doan budce 6ng co
canh:

Q'avs = oUtw2 - 1) Fe

Nhiét lugng that sy toa ra can tinh dén hiéu
suét toa nhiét cua calorifer:

Q dbs =Mt (tw2 - 1) Fe

Trong d6: m - hiéu suét téa nhiét cta céanh,
N =0,8.

Nhi¢t lugng toa ra tr mot doan budce éng (2
mat canh va di¢n tich ctia dinh cénh):

a) Calorifer dau

Qabs=Ne Qime = 0,8 x 39,09 =31,27 W
Nhiét lugng toa ra cua 1 éng chiéu dai 2.5

m gdm 278 budc canh:
ngngZ%x Quo=278 x 31,29 = 8693 W

* Tinh s6 ong toa nhiét cua calorifer:

Sb dng can thiét dé cung cip nhiét lugng dat
mirc cao nhat ctia giai doan 2 trong qua trinh
sdy di chon theo cach bb tri 3 diy 6ng so le 1a:

= — Qmax  _ 132205561W _ 152 éng:

Q16ng (3 day) 8693

chon n =16 6ng

Véi sb luong dng tinh duoc 1a 16 dng, lip
dat va bd tri bén trong 16 sdy thanh 3 diy so le
s& khong dam bao nhiét déu khip thé tich 10
sdy da tinh toan nén bd tri 2 nhanh, mdi nhanh
mot diy éng.

Nhiét luong téa ra tir mot ong trong hé
théng cp nhiét mot diy éng la:

Q1éng (1day) = O day éng X Q1éng = 8.693 x 0,6

Qiéng (1dayy= 5.215 W

S6 6ng can thiét dé cung cap nhiét luong dat
mirc cao nhit cua giai doan 2 trong qua trinh
sdy da chon 1a:

Qmax _ 132205,561W

n=

= = 25,35 bng;
Qlﬁng (1day) 5215

chon n =26 6ng dai 2,5 m.
- B4 tri cac day bng calorifer nhu hinh 3.

........................................

* 1C — -

I

b) Calorifer hoi

Hinh 3. Théng sé ky thudt va bé tri cdc ong téa nhiét ciia calorifer
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3.3.1.3. Tinh nhiét d6 vich trong ciia ong khi
toa nhiét o calorifer
Nhiét do véch tinh tir cong thure:
Q=(38) . Fi. (twi - tw)
Trong do:
A - hé sb dan nhiét cua vat liéu lam éng,
thép 1% Carbon A =46 W/m do;
8 - chiéu day cua éng (0,003 mm);
F, - dién tich doan éng tron c6 chiéu dai
bang budc éng (0,0009 mm?).
Do vay:
Q=39,09x 0,003=46x 0,021 x 3,14
x 0,0009 (ty; - 60)
Suy ra:
(tw1 - 60) =42,96 1am tron thanh 43
Tr d6 ta co:
tw1 =60 +43 =103 °C
3.3.1.4. Tinh nhiét @ trong long chdt long
chay trong ong khi téa nhiét & calorifer
Ta goi hé s téa nhiét chit long chay trong
dng tron bang thép a; thi nd duge tinh theo
cong thirc:
o= (Nu.L)/1=n1.0,35 Re™®
Trong trudng hop tinh toan ddi véi chit
1ong chay rdi ta co:
Re= (v.l.p)Yu=15x0,021 x 829,97 /20,34 .10°
=1,2854. 10°
Nu=0,35x Re"® =0,35x (1,2854 . 10°*°=13273
Khi dé:
o = 0,10356 x3273/0,021 =16140,6
Tinh nhiét d6 trong long chat long chay rdi
trong 6ng khi toa nhiét theo cong thirc:
Q=oay.F(t -ty1)=16140,6 x 0,021
x 3,14 x 0,009 x (t; - tw1)
39,09=9,6 x (t; - ty1) = 9,6 x (t; - 103)
Suy ra:
t; =4,1 4103 =107 °C; lam tron lay t; = 110 °C

3.3.2. Néi diu

3.3.2.1. Tinh khoi lwong dau tdi nhiét
Tir cong thuec:
Q=C,. m. (t-t)=2202.m. (107 - 20)

Ta co:
m=Q/(m . (t; - t2)) = 132.206/(2,02 x 87)
m = 690,73 kg

Do viy chung ta chon khéi lugng dau tai
nhiét 1a: 695 kg
3.3.2.2. Tinh dién tich thu nhiét

Khi bat dau cp nhiét cho ndi dau, nhiét do
ctia dau & trong ndi dau bang khoang 20°C, do
duoc 1am lanh trude khi dung may hodc dugc
bao quan ¢ noi thoang mat, nhiét do thip. Lira
trong 10 st dung cuii canh ngon, mat cua dam
bao luon luén dam bao dd noéng trén 250°C.
Chon mirc nhiét do trén mat ngoai ciia 6ng dan
dau bang 200°C dé tinh toan truyén nhiét cho
chat 1ong tai nhiét chay bén trong ng.
3.3.2.3. Tinh nhiét dj trong long chat long
chay trong ong khi thu nhiét & noi dau

Trong trudng hop tinh toan ddi véi chit
long chay dng khi thu nhiét & ndi dau ta co:
Re= (v.l.p)Yun=1,5x0,021 x 829,97 /1982 .10°

Re =0,132. 10°
Nu = 0,35 x Re”® = 0,35 x (0,132 . 10%)>%
Nu = 745,15

Khi do:

o = 0,1106 x 745,15/0,021 =3924,45
Q=oay.F;(t] -ty) =3924,45x 0,021 x 3,14
x 0,009 x (t; - tw1)

39,09 =233 x (t; - ty1) =2,33 x (157 - t)

Suy ra:

t, =157 —17=140 °C ; lay t; = 140 °C
3.3.2.4. Tinh dién tich thu nhiét

Dién tich thu nhiét duoc tinh dua trén
nguyén tic:

T (5ng dién tich thu nhiét = T (5ng dién tich
toa nhiét

- Téng dién tich téa nhiét la toan bo dién
tich calorifer. Ngoai ra nhiét toa ra di€n tich
toa nhiét co thé duge cong thém phén hao ton
trén duong ong din va mot sé bd phan khac
tuy theo két cdu va thuc nghiém dé bu thém
hoic ¢ thé bo qua.

Fcalorifer = Fléng Xn= Fl doan budc bng X 11 X 1
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Trong do:

n - tong sd 6ng toa nhiét cd canh cua
caloeifer, n = 26;

n; - s6 doan ong trong 1 dng c6 chiéu
dai 2,5 m; n; =278.
Fealorifer = 0,006253 m” x 278 x 26 = 45,2 m’

Dién tich thu nhiét dugc tinh tir cong thurc:

o X Fi(thu nhicty (twi (thun) - t1 (thun)) = @1 X Figsan)

X (1 (t6a nhict) - twi (t6a nhict))
Suy ra:

F; (téa n)(t; (téa nhiét)— ty4 (téa nhiét))
(tw1 (thu n)-t4 (thu n))

F1(thu nhiety =

Thay vao ta co:
F(thunhiey= 45 x 3/ 17) =7,98 m*

3.4. B tri két cAu ndi dau
3.4.1. Lwa chon két ciu

+ Noi dau: C6 nhiéu kiéu ndi dau. Pon gian
nhat 1a thung chira c6 cac hinh dang khac nhau
(hinh try tron, hinh hdp, hinh cr:?lu...) chira toan
bo lugong diu can thiét theo tinh toan. Tuy
nhién, dé chra luong dau da tinh (690 kg) ta
chon ndi dau co6 két cdu dang duong ong
cudn tron c6 két cau gon va thuén tién xay
dung 10 d6t.

Hai thong s co ban cta ndi dau kiéu dudng
6ng 1a duong kinh va chiéu cao, ching quyét
dinh nhiét lugng cua 10 tap trung vao di¢n tich
thu nhiét, gon, khong qua cao... dong chay ctua
dau dugc luu théng dé dang.

+ Calorifer: Két cau cua calorifer gdm hai
nhanh, mdi nhanh c6 13 6ng dat theo chiéu dai
10 sdy dé dam bao nhiét duwoc phan bd déu
khip 10 sdy.

Dién tich tiét diéng ngang cta 6ng dan dau
vao cua hai nhanh calorifer tai mat cit A-A
b?mg hodc 16n hon 6ng dién tich tiét dién
ngang cua dudng dudng éng nhanh co6 mit cit
B-B.

Nguyén Iy hoat dong: Diau duoc ludn
chuyén lién tyc trong éng va chay theo mot

dong lién tyuc trong ché do chay rdi. Dau din
vao hai nhanh chung mot duong dng, nhung
thoat ra theo hai nhanh riéng biét. Két ciu nay
khac v6i két cAu dan hoi cua calorifer str dung
hoi nudc.

Trong két cdu cua calorifer hoi nuéc, bd tri
nhiéu dng dan hoi song song c6 cing dau vao
va ca hai nhanh c6 thé cing mot dau thoat hoi.

Néu két ciu cua calorifer dau giéng nhu cta
calorifer hoi dong dau s& khong luan chuyén
lién tuc déu dan qua tat ca cac ong ma chi luin
chuyén theo mot duong di ngin nhét. Puong
thoat dau s& chi wu tién cho dong chay cia
nhanh manh hon, dan dén dau trong nhanh con
lai khong luan chuyén va giam dan nhiét do.
Toan bg calorifer s€ dugc gia nhiét boi dong
dau luan chuyén c6 duong di ngin nhit nén
khong dong déu va khong dam bao nhiét luong
can cung cap.

3.4.2. Tinh dwong ong ché tao noi dau

Puong 6ng duge tinh trén co s cac s lidu
tinh toan va trén nguyén tic dudng kinh éng
dan cua calorifer 1am co s, chidu dai duong
dng duoc tinh tir cong thic:

Fi(thunhien =di x T x L

+ Chon 6ng duong kinh 0,042 m (c6 dudng
kinh trong 0,036 mm) thi téng chiéu dai cua
6ng tinh theo dién tich thu nhiét:

L=7,98 m%(3,14 x 0,042) = 60 m

Cudn 6ng thanh vong tron duong kinh 0,9
m, s6 vong tron cudn la:
n=60/3,14x 1,0=21,23 vong , chon n =22 vong

Chiéu cao cua ndi dau (liy 0,008 m 1a khe
hé cia méi vong):

h= (0,042 + 0,008) x n=0,047 x 22 = 1,1 m.

Nhu vay: Khi st dung 6ng c6 duong kinh
ngoai 0,042 m, duong kinh trong 0,036 m
(duong kinh ong theo tiéu chuin ché tao cua
nganh co khi) dé ché tao ndi dau co théng sd
duong kinh D =0,9 m, caoh=1,1 m.
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3.5. Két cAu hé thong siy thir nghiém

Sau khi tinh toan cac by phan chinh cia hé
théng sdy két hop NLMT va ndi dau nhu da
néu & muc 3.2, 3.3 va 3.4, nhom tac gia di tién
hanh tinh toan, thiét ké chi tiét, dong bo cac bd
phan khac cua hé théng nhu: bd phan bom luan
chuyén chét tai nhiét, bd phan lam mat, 16 siy
quy mé 25 m’... dé hoan thién mot hé théng
thiét bi hoan chinh.

Mo hinh lip dit van hanh cta hé théng cip
nhiét cho 10 sdy duoc lap dit nhu hinh 4.

Hé thdng thiét bi sdy bang ning lugng mait
troi két hop ndi dau voi chat tai nhiét Apig
Seriola 6100 d3 lip dit, van hanh siy khao
nghi¢m tai Cong ty TNHH MTV Lam nghiép
Di Linh (tinh Lam Péng) va duoc danh gia cao
béi HoOi déng khoa hoc cua S& Khoa hoc va
Cong nghé tinh Lam Pong.

Hinh 4. H¢ théng cip nhiét cho 1o siy_
bang ndng lugng mdt troi ket hop noi dau

IV. KET LUAN

Két qua tinh toan thiét ké hé thong thiét bi
thi nghiém sdy gb da dap tmg duoc yéu cau ky
thuat duoc ap dung dé thiét ké ché tao, van
hanh va danh gia nghiém thu quy mé dé tai
khoa hoc cong nghé “Nghién ctru gidi phap
cong nghé rat ngin thoi gian sdy va tiét kiém
nang luong trong siy gd”, cu thé la:

- Hé théng thu ning luong mat troi két hop
v6i hé thong cdp nhiét bang ndi dau véi chit
tai nhiét Apig Seriola 6100 1a thiét bi siy gb
dem lai hiéu qua kinh té cao do sir dung ning
luong tu nhién san co.

- Péi véi 1 10 siy véi khdi luong gb 25
m’/mé séy, cac thong sb chi tiét mot sb bod
phan chinh cua hé thong siy bang ning lugng
mit troi két hop vai ndi dau cu thé la:

+ Mot hé thong thu NLMT c6 dung tich 320
lit;

+ Hé théng calorife 6ng tan nhiét co canh
gdm 26 6ng duong kinh d = 0,027 m dai 2,5 m
b6 tri thanh hai nhanh;

+ N6i ddu gdm hé théng 6ng dan duong kinh
d = 0,042 m dai 60 m quén tron v6i dudong kinh
D =0,9 m, chiéu cao ndi dauh= 1,1 m.
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RESEARCH ON WOOD DRYING EXPERIMENT EQUIPMENT SYSTEM
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USING SOLAR ENERGY COMBINED WITH OIL TANK
Hoang Xuan Nien, Nguyen Minh Hung

SUMMARY

Solar energy is gradually being used widely, popular in numerous fields of life in Vietnam, including wood
drying technology. Wood drying experiment equipment system using solar energy combined with oil tank
consists of 5 major parts: liquid pumping using heat system, solar energy collecting system, oil tank, oven
system, chilling equipment system. This paper introduces the results of calculating, selecting some major parts
of drying system combined with providing heat for an oven with the 25m’/time of timber volume with the
specific parameters: 1 collecting solar energy system has a 320lit capacity collecting solar energy system.
Calorife system is chilling system with wings consists of 26 tubes which have diameter d = 0.027 m, 2.5 m
long arranged into 2 branches; Oil tank includes conduit system with diameter d = 0.042 m, 60 m long wrapped
round with diameter D = 0.9 m, the oil tank's height h = 1.1 m. The calculation result of designing wood drying
experiment equipment system using solar energy combinedoil tank and heat-transfer material is Apig Seriola
6100which was designed, manufactured, run and inspected in Lam Dong province within the framework of
scientific and technological topic "Research on technological solutions to shorten the drying time and save
energy in wood drying".

Keywords: Calorifer, combined drying, heat-transfer, oil tank, solar energy.
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