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Tém tit. Muc dich cta nghién ctu la xay dung ché do say cho g6 Cam xe bf?mg phuong phap sdy chan
khong hong ngoai. Ma tran thi nghiém duoc lap theo phuwong an bat bién quay béc hai cia Box va Hunter,
to1 wu hoa da muc tiéu theo phuwong phap dap ting bé mét d€ xac dinh cac thong s6 cong nghé: nhiét d¢ sdy,
cudng do biic xa hdng ngoai trong quad trinh sdy. Két qua cho thay khi sdy gb Cam xe kich thuwdc 20 x 50 x 500
mm, nhiét d6 say 58,9 °C va cuong d6 biic xa hdng ngoai 634,21 W/m? gitip rit ngan thoi gian siy va han
ché'ty 18 khuyét tat cho gb. Vi thoi gian sdy 27 h thi ty 18 khuyét tat ctia gb sau say 1a 11,67% va 6 am la

10 + 1%, dép tng yéu cau vé dé 4m trong gia cong va chébién go.

Tw khoa: Xylia xylocarpa, gé Cam xe, nhiét do sdy, cuong dd birc xa hdng ngoai, thoi gian sdy, ty 1€ khuyét

tat, sdy chan khong hong ngoai
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Abstract. The study intended to determine the schedule drying for Pyinkado by infrared vacuum drying
method. The experimental matrix was set up according to Box and Hunter's quadratic rotational invariant
multi-objective response surface optimization method to determine the technological parameters: drying
temperature and infrared radiation intensity during drying. The results show that when drying Pyinkado
wood sized 20 x 50 x 500 mm, the temperature of 58.9 °C and infrared radiation intensity of 634.21 W/m? are
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suitable for shortening drying time and reducing wood defect. After 27 h of drying, the wood defect rate is

11.67%, with a moisture content of 10 + 1%, which is very suitable for wood processing and manufacturing.

Keywords: Xylia xylocarpa, Pyinkado, drying temperature, infrared radiation intensity, drying time, wood

defect rate, infrared vacuum drying

1 Pit van dé

Hién nay cong nghé sdy chan khong véi wu diém la ha thdp diém soi ctia nudc, sdy nhiét
d6 thap, khong lam thay d6i tinh chat va thanh phan hoa hoc vat liéu sdy va mang lai hiéu qua,
dang dwoc st dung nhiéu linh vic nhu say thue pham nhu lta, gao va ngii cd¢; san pham nong
nghiép nhu ca phé, hat di€u va tra; trong san xuat dugc liéu nhu linh chi, nhan sam, cay thudc va
rat nhiéu san pham khac phuc vu nhu cau doi séng xa hoi. Trong san xuat ché'bién gd, cong nghé
sdy chan khong cling dwgc nhiéu nha nghién cttu quan tam. Stanish va cs. [1] nghién cttu mdé
hinh say cac vat liéu dang x6p; Koumoutsakos [2] va Koumoutsakos va cs. [3] nghién cttu say
chan khong bang song tan s hai loai gb 14 kim: Tuyét tung (Cedar) va Doc can (Hemlock) dé
kiém tra sy phan bé dm theo phuwong doc va phuong ngang theo thoi gian va luong am di chuyén
khi say gd chan khong. Céc yéu t& cong nghé anh huéng dén qua trinh say bao gom toc do say,
&p suat hoi bén trong gb va nhiét d6 sdy. Jung va cs. [4] nghién ctru so sanh dic diém cta gd
Thong do khi tién hanh sdy chan khong véi cac phuwong thike gia nhiét khac nhau; cac thong sd
cong nghé phu thudc vao qua trinh thyc hién ché d6 sy thong qua cac thong s6 nhiét dg, ap suat
va cuong do gia nhiét. Kutovoy va cs. [5] nghién cttu ly thuyét say chan khong véi vu diém sdy
nhiét d6 thap khong anh hudng dén thanh phan bén trong vat liéu. Turner va Perre [6] da nghién
cttu mo hinh mo ta dong luc ctia qua trinh sy, truyén nhiét va am tng dung két hgp chan khong
va bttc xa nhiét cho gd. Nghién cttu duwoc thuc hién trén gd giac va gd 16i ctia gd Dé gai, Linh sam
va Van sam. Két qua cho thay su khéc biét khong qua 16n gitta gb giac va g 16i Dé gai, nhung gb
giac ctia loai nay kho nhanh hon, véi nhiét d6 cao gan véi nhiét do soi va hod hoi cua nudce trong
0. Dilek [7] nghién ctru anh hudng ctia cac thong s& cong nghé sy dén tinh chat vat Iy va co hoc
ctia g6. Fu va cs. [8] va Guler va Dilek [9] nghién cttu anh huong ctia cac thong s6 cong nghé say
chan khong song tan s dén tinh chat vat ly va co hoc ctia gb Sdi. Scott va cs. [10] nghién ctru cac
thong s6 cong nghé say anh hudng déh mau sac gb khi say chan khong biec xa nhiét. Két qua cua
cac nghién ctru cho thay sdy chan khong cho phép thic day rat manh qua trinh thoat &m trong
vat liéu say va gitip rat ngan dang ké thoi gian sdy do tan dung dugc triét d&€ dong luc sdy: dong
&m, dong nhiét. Nhitng wu diém ctia cong nghé sy gd chan khong duoc khai théc triét d€ va gép
phan nang cao chat luong nguyén liéu gb say va rut ngan thoi gian say. Két qua nghién cttu ctia
cac nha khoa hoc trén thé giéi da chiing minh c6ng nghé say gb chan khong la cong nghé mang

dén nhiéu hiéu qua cao trong cong nghiép say go on doi.
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Viéc khang dinh nhiing hiéu qua trén cho loai gb nhiét déi, dc biét 1a nhitng loai gd khé
sdy, kho cham, nhiéu ddu nhya nhu g Cam xe, 1a van dé can thiét quan tdm nghién cttu. Cam
xe 1 loai g duoc st dung khd phd bién trong cac san pham trang tri ndi ngoai that va cac cong
trinh xay dung nhu khung bao, ctra di, ctra s6, cau thang, van san va cac cac san pham ndi that
khac. Bong thoi, két qua nghién cttu la nhitng giai phdp vé€ quy trinh gép phan nang cao chat
luwong gd sdy, qua d6 sé tao dong luc cho cac doanh nghiép ché bién gb ap dung cong nghé say
gd chan khong vao thuec t& san xuat, nham thic day sy phét trién cong nghiép sdy néi riéng va
cong nghiép ché bién gd noi chung.

2 Vatliéu va phuwong phap
2.1 Vatliéu

Cam xe co tén khoa hoc la Xylia xylocarpa, tén dong nghia 1a X. Dolabriformis Benth, thudc
ho Trinh nit (Mimosaceae). G6 c6 khdi lwong riéng 877-1140 kg/m? tuy thudc vao dd dm cua gd.
Hé s& co rut thé tich 1a 0,58. Gidi han bén khi nén doc th¢ trung binh la 867 kg/cm?2. Gidi han bén
khi uén tinh cao (1866 kg/cm?). Stic chdng tach trung binh la 19 kg/cm2 Hé s6 udn va dap nho
(0,42) [13, 14]. G dung dé€ thi nghiém duwoc nhap tir Campuchia; d6 tudi trung binh la 25-30 tudi;
gd tron duong cé kinh 60-70 cm va chiéu dai 3-7 m. Gb khong khuyét tat, khong bi sau, ndm,

m&i, mot. Nguyén liéu sau d6 duoc mang di crra xé va cit gia cong thanh kich thwede 20 x 50 x 500

mm (Hinh 1). Pay la dang kich thudc thuong dung trong san xuat khung tranh, tay vin, khung

o

bao, van san va mot sd chi tiét trong san phdm gb noi that.

Hinh 1. G6 Cam xe thi nghiém
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Phuong phap
Bang 1. Dung cu va thiét bi thi nghiém
Tén Théng s8 ky thuat Coéng dung Ghi cht
Cintgnrs CopreTeeing bangdo O X AR

Tu sdy thi Memmert, Nhiét d6 hoat dong: Say mau gé o » :

nghiém 5-300 °C; sai 53 +1 °C thinghigm  Xac dinh khoiluong go
e ASIT Gsensor, thang do . N

Cflm biénnhi€t 5o 44 750 °C; sai s6 Do nhidt d6 ]?St tr(?ng I?gor:g say va vi tri

do +0.1 °C T ti€p xac voi go

Cambién dp  Danfoss, thang do 0-35 kg/cm? o y s

suat Do ap suat Dat trong buodng say, dieu

va 0-760 mmHg; sai s6 +0,05
kg/cm? va £0,0005 mmHg

budng say

khién bom chan khéng

May do d6 am
stt dung kim

Vogel, thang do: 2-70%;
d6 chinh xac: 0,5-1%

Do d6 am gb
trong qua
trinh say

May dét ngoai budng sdy, két
ndi day dan dua vao trong
budng, kim do dit vao 16
khoan sau dén tam thanh gb

May do dé am
g0 cam tay

Prometer - EPM-828, thang do:
8-28%; D0 chinh xac: +0,5-1%

DPo d6 dm go
sau khi say

Duing may ghim dau kim vao
thanh gb

Thiét bi do
cuong do btic xa

TENMARS TM - 206 — Dai
Loan, thang do: 0-2000 W/m?,
634 BTU/(ft2xh); Pon vi: W/m?
BTU

Do cuong do
btic xa hong
ngoai

Dung xac dinh cuong do6 bic
xa hdng ngoai

Hinh 2. Méy say g6 Cam xe bang phuong phap say chan khong

Chil thich: 1. Budng sy, 2. G6 Cam xe; 3. Dén hong ngoai;4. Ong dan ht chan khong;
5. Thanh ké (thanh d&)
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Kich thudc mdy say: 700 x 1500 x 1450 mm (Hinh 2)
Kich thudc budng sdy: chiéu dai 600 mm, dwong kinh 500 mm
Coéng suat bom chan khéng: 1,5 HP; bom dwgc diéu khién thong qua cam bién
Nhiét do TNS: 40-70 °C, diéu chinh dén 0,1 °C
bién ap st dung: 3 pha 380 V/50 Hz
ben say hong ngoai
— Cong sudt hong ngoai: 1000 W (gdm hai thanh den)
— Chiéu dai: 300 mm
- Puong kinh: 15 mm
— Hong ngoai budc séng: 2-10 um
— Nhiét d6 mau: 800-1500 K
Bo diéu khién: cac thong s6 van hanh may duoc cai dat, hién thi va giam sat tw dong; cu
thé la nhiét do, 4p suat, cuong do biic xa... trong budng say.
Thi nghiém dugc thuc hién trén may say chan khong hong ngoai (Hinh 2) ¢6 thé cai dat,

hién thi va giam sat cac thong sd cua qua trinh say bao gom nhiét d¢ say, ceong do biic xa hong

ngoai, ap suat chan khong, nhiét d6 va do dm vat liéu sdy.

Xac dinh d6 4m ban dau
Xéc dinh d6 &m ban dau ctia gb theo TCVN 8048-1:2009 [13]: cac mau gd duwoc cat véi kich
thude 10 x 10 x 10 mm tir hai dau tam nguyén liéu go va dat tén la mau A va mau B (Hinh 3).
Xéc dinh d§ 4m ctia mau A va mau B bang phuong phép can say nhuw sau:
— Can d€ x4c dinh khéi lwong cia mau A va mau B sau d6 dwa vao ti sy va tién hanh say &
100 + 3 °C cho dén khi kho kiét.
— X4c dinh khéi legng mau & d6 4m nay. D6 &m ctia mau A dugc xac dinh theo cong thirc:
W, = ;—AmOA x 100% O

D06 4m ctiia mau B dwoc xac dinh theo cong thirc sau:
mp — Mg
Wg =——%x100% ()
mp
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725N\

S - A
Miu A Vén mau Miu B
300 mm 500 mm

10 mm

Hinh 3. Phuong phap ¢t mAu xdc dinh dd 4m ban dau gS

D06 4m ctia gb 1a dd 4m trung binh ctia mau A va mau B
Wy + Wg

Wawory = ——— ®

trong d6 ma la khoi lugng ban ddu ctia mau A (g); moa khdi lwong kho kiét ctia mau A (g); ms 1a
khdi lwong ban dau ctia mau B (g); mos 1a khdi lwong kho kiét ctia mau B (g); Wa 1a d6 am cua

mau A (%); Ws 1a 6 4m ctia mau B (%); Wwon dd dm ban dau ctia g6 (%).

Quy hoach thuc nghiém

Trén co so ly thuyét quy hoach thue nghiém [12], chung t6i 4p dung phuwong phap quy
hoach thuyc nghiém Box-Hunter d€ xac dinh anh hudng cua hai yéu t& dau vao: nhiét ¢ say va
cudong dd biic xa hdng ngoai dén thoi gian say va ty 1é khuyét tat gd sau sdy. M6 hinh bai toan
hop den dugc trinh bay trén Hinh 3. K€ hoach thue nghiém bac I duoc thiee hién ¢ cadc mike: mure
trén (+1); mtc dwdi (-1); mic co so (0); cac miec sao mo rong (+a) va (-a) (Bang 2). Tién hanh say
thue nghiém 6 45-59 °C, 4p suét chan khong trong budng sdy duoc diéu chinh theo nhiét do sdy
(0,12-0,217 bar), thiec nghiém véi 13 nghiém thitc va ba lan 1dp lai. Thi nghiém dwoc thuc hién

theo ma tran ¢ Bang 3.

Théng s6 dau vao (cac bién) HE THONG Thong s6 dau ra

Xi: nhiét do say SAY CHAN (ham muc tiéu)
X2: cudng dd biec xa hong ngoai 'ﬁ KHONG HONG m Y1: Thoi gian sdy

NGOAI Y2: Ty 1é khuyét tat gb

Hinh 4. M6 hinh bai toan “hop den”
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Bang 2. Muc va khoang bién thién cua cac yéu td nghién ctru

Cic théong 8 Nhiét d;f)ﬁsé'y (°Q) Cuong do birc xa}l;zfing ngoai (W/m?)
Mtc sao trén +a (+1,414) 59 741
Mtic trén +1 57 700
Mttc cos6 0 52 600
Mtc dudi -1 47 500
Mt sao dudi —a (-1,414) 45 459
Khoang bién thién A 5 100
Bang 3. Ma tran thi nghiém say gb chan khong
Dang ma hoa Dang thuc
Stt Xa X2 Nhiét do sdy Cuong d6 BXHN
1 -1 1 47 700
2 1 1 57 700
3 0 -1,414 52 459
4 -1 -1 47 500
5 -1,414 0 45 600
6 1 -1 57 500
7 0 0 52 600
8 1,414 0 59 600
9 0 0 52 600
10 0 1,414 52 741
11 0 0 52 600
12 0 0 52 600
13 0 0 52 600

Xac dinh thong s cong nghé

gd dat dd Am 10 + 2%.

— Xéc dinh thoi gian sdy: do thoi gian tir khi bat ddu sdy dén khi két thic qua trinh sdy

— Tién hanh danh gia chat luong gb dua vao tiéu chuan EDG [11] véi nhitng tiéu chi:

» D¢ am trén thanh g say

Khuyét tat niet, tach trén bé mat
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» Khuyét tat niet trong

» Khuyét tat niet dau

= Khuyét tat mo mép, biéh mau gb

Coéng thirc tinh phan tram s6 thanh khéng dat vé d6 &m nhu sau:

N,
Yy, = Ntkd x 100% @)
say

trong d6 Nud 1 s§ thanh d6 4m khong dat; Ney 1a tdng s6 thanh gd sdy; Y2 1a ty 1é phan tram
khong dat d6 am.

Cong thiec tinh phan tram gd khuyét tat sau sdy nhu sau:

Ve
Yo = 57— % 100% ®)

say
trong d6 Vi« 1a thé tich gb khuyeét tat; Veay 12 thé tich gd sdy; Y2 1a ty 1é phan tram gd khuyét tat.
Cong thtec tinh phan tram tong gd khuyét tat nhu sau:
Y2 = YZI + YZH (6)
trong d6 Y2 1a tong ty 1é phan tram gb khuyét tat.

3 K&t qua va thao luan

Tién hanh phuong phap can say [13], chung t6i xac dinh dwoc gia tri 6 &m ban dau cua
g0 Cam xe 1a 39-41% trudc khi dua vao thuc nghiém say.

Tién hanh thuc nghiém say gd chan khong hong ngoai véi 13 nghiém thikc. Cac thi nghiém
da yéu t6 duoc thuee hién d€ danh gia anh huong cta cac thong s6 cong nghé dén qua trinh say
va chat lwong gb sau khi say. Cac thi nghiém duwoc tién hanh dua trén ma tran thi nghiém xay
dung theo quy hoach thuc nghiém béc II bat bién quay Box-Hunter. Két qua thwe nghiém duoc
trinh bay trong Bang 4.

Tt két qua thi nghiém, ching t6i tién hanh kiém tra muic y nghia ctia cac hé s6 theo chuan
student; cac gia tri thuc nghiém dwgc kiém dinh theo chuén Fisher. Ttr d6, chung t6i xac dinh

phuong trinh hoi quy cho Yasg va Yask, ddc trung cho thoi gian sdy va ty 1 khuyét tat sau say.
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Bang 4. Két qua nghién cttu thuc nghiém

Stt X1 X2 Yostg Yoskt
1 -1 1 41 3,28
2 1 1 27 11,94
3 0 -1,414 66 2,96
4 -1 -1 70 2,24
5 -1,414 0 68 2,76
6 1 -1 33 4,45
7 0 0 43 3,73
8 1,414 0 30 10,81
9 0 0 35 3,76
10 0 1,414 31 9,91
11 0 0 40 4,33
12 0 0 36 4,47
13 0 0 36 4,78

3.1 Thoi gian sdy

Dua vao phuong phap quy thoach thuc nghiém theo phuwong an thuc nghiém bat bién
quay bac II ctia Box-Hunter trén 13 nghiém thutc, ching t6i thu dwoc két qua cho thady méi quan
hé gitta nhiét do sdy (X1) va cuong do bitrc xa hong ngoai (X2) vdi thoi gian say (Yzstg), thé hién
qua phuong trinh teong quan.

Dua trén két qua thuwe nghiém va phén tich hoi quy da yéu t6, sau khi loai trit cdc hé s6 ¢
muc y nghia p > 0,05, chung t6i thu dwoc phuong trinh hodi quy mo ta moi quan hé gitra cac thong
s0 cong nghé (X1, X2) dén thoi gian sdy (Yasts) nhu sau:

Yosig =38 — 13,0925 x X1—10,5622 x X2+ 5,75 x X1 x X2 +4 x X12 + 3,75 x X2 (7)

Dé kiém dinh su twong thich cua phuong trinh twong quan trén véi thuee nghiém, can tién
hanh kiém dinh theo tiéu chuén Fisher v6i a = 0,05 va Fi= 2,88 < Fi-p = 6,5914 va két qua nay thé
hién m6 hinh dam bao twong thich. Trén co s d6, chung ti lap d6 thi biéu dién chi tiét cdc ving
gia tri bién thién tir thap dén cao, trong do gia tri cao nhat (max) thudc vung [-1,414 : -1]; gia tri
thap nhat (min) thudc vung [1 : 1,414]. Trong qua trinh thuc nghiém tai cac cap nhiét do say va
cuong do birc xa hong ngoai thay doi, gia tri thoi gian sdy c6 sw thay doi theo, thé hién r6 muc
d6 anh huong thong qua do6 thi trén Hinh 5.
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38 - 13.0925 X, - 10.5622 X, *ot 3.75 X, X,

80

Do thi mien ve moi quan he X1,X2 va Y25tg2

Cong suat ngucn phat hong ngoai

h
-1 -05 0 0.5 1
Nhietdo

Hinh 5. D6 thi 3D va mién 2D thé hién méi quan hé X1, Xz va Yas

D6 thi 3D va mién 2D biéu dién mdi twong quan gitta cc thong s& Xi (nhiét do sdy), X2
(cwdong dd bic xa hdng ngoai) va Yasig (thoi gian sdy) bang mién ludi trong khong gian va do thi
mién thé hién trén mat phang 2D. Theo d6 thi m&i quan hé phan chia cac gia tri qua cac viing
khéc nhau va véi mong mudn dat gid tri thoi gian sdy ngén thi viing t6i wu thudc khoang
[1: 1,414]. D€ x4c dinh gi4 tri chinh xac dat dwoc, ching t6i sit dung chwong trinh Matlab d€ giai
phwong trinh twong quan (2); két qua duoc trinh bay trong Bang 5.

Bang 5. Gi4 tri toi wu — ham thoi gian Yastg

Thong sd Gia tri ma Gia tri Thong s6 Gia tri
STT N . N s
dau vao hoa thuc dau ra toi wu
1 Xi 1,39 58,9 °C
Yostg 27h
2 X2 0,3421 634,2 W/m?
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Bang 5 cho thay thoi gian sdy Yasi dat gia tri thap nhat (min) la 27 h véi Xi= 1,39
(Ts=58,9 °C) va X2 = 0,3421 (Pnn = 634,21 W/m?). Két qua tdi wu dat duoc cho thay nhiét d6 say va
cuong dd biec xa hong ngoai phtt hop sé mang lai hiéu qua vé thoi gian sdy g Cam xe véi kich
thude 20 x 50 x 500 mm. Cac gia tri thong sd cong nghé phu hop la co sd can thiét dé€ lua chon
cac thong sd cong nghé thiét dé'1ap ché' do sdy, gdp phan rit ngén thoi gian sdy va mang lai hiéu

qua trong qua trinh san xuét.

3.2 Ty lé khuyét tat go sau sdy

Dua vao phuong phap quy thoach thuc nghiém theo phuwong an thuc nghiém bat bién
quay bac II ctia Box-Hunter trén 13 nghiém thutc, ching t6i thu dwoc két qua cho thady méi quan
hé gifta cac thong s& cong nghé say va ty 1& khuyét tat gb sau say, thé hién qua phuwong trinh
twong quan.

Dua trén két qua thuwe nghiém va phén tich hoi quy da yéu t6, sau khi loai trit cdc hé s6 ¢
mttc y nghia p > 0,05, chung t6i thu dwoc phuong trinh h6i quy mo ta méi quan hé gitra cac thong
6 cong nghé (X1, X2) dén ty 1é khuyét tat gb (Yask) nhue sau:

Yoske = 4,214 + 2,7818 x X1 +2,2948 x X2+ 1,6125 x X1 x X2 +1,0024 x X12 - 0,8274 x X»? (8)

Dbé kiém dinh su twong thich cua phuong trinh twong quan trén véi thiee nghiém, can tién
hanh kiém dinh theo tiéu chuan Fisher v6i a = 0,05 va Fr=4,46 < F1-p = 6,59 va két qua nay thé hién
mo hinh dam bao twong thich. Trén co s& d6, chung t6i lap dd thi biéu dién chi tiét cac ving gia
tri bién thién tir thdp dén cao, trong d6 gia tri cao nhat (max) thudc vung [1 : 1,414]; gia tri thap
nhat (min) thudc vung [-1,414 : -1]. Trong qua trinh thuc nghiém tai cdc cap nhiét do say va
cudong dd buc xa hong ngoai thay ddi, gid tri ty 1é khuyét tat gb c6 su thay ddi theo, thé hién rd
muc d§ anh huong thong qua do thi trén Hinh 6.
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Hinh 6. D6 thi 3D va mién 2D thé hién méi quan hé X1, X2 va Yaske

D6 thi 3D biéu dién méi twong quan gitta cac thong sd Xi (nhiét o say), Xz (cwdong do birc
xa hong ngoai) va Yask (khuyét tat gd) bang mién ludi trong khong gian va do thi mién thé hién
trén mat phang 2D. Theo d6 thi m&i quan hé phan chia cac gid tri qua cac viing khac nhau va véi
mong mudn dat gid tri khuyét tat gb cang nho thi viing t8i wu thudc khoang [-1,414 : ~1]. D& x4c
dinh gia tri chinh xac dat duoc, chung t6i st dung chuong trinh Matlab d€ giai phuong trinh
twong quan (3); két qua duoc trinh bay trong Bang 6.

Bang 6. Gia tri t&i vu — ham khuyét tat gb sau say Yask: (%)

Thong s6 Gia tri ma Gia tri Théng s6 Gia tri

STT A , N Ne
dau vao hoa thuc daura toi wu

1 X1 -1,2587 45,7 °C

Yokt 2,28 (%)
2 X2 -0,1603 583,97 W/m?
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Bang 6 cho thay ty 1& khuyét tat gd Yasi (%) dat gia tri thap nhat 1a 2,28% véi Xi=-1,2587
(Ts = 45,7 °C) va X2 = -0,1603 (Prn= 583,97 W/m?). Két qua t6i vu dat dugc cho thdy nhiét do sy
va cuong do6 biic xa hdng ngoai anh hreong dén ty 1é khuyét tat gb sau say. Vi vay, can thiét phai
lyra chon céc thong s& cdng nghé trong viing phti hop dé gép phan giam ty 16 khuyét tat gd trong
quad trinh say. Vi gd Cam xe kich thude 20 x 50 x 500 mm, nhiét do say 45,7 °C va cuong do biic
xa hong ngoai 583,9 W/m? cho két qua khuyét tat thap nhat (2,28%).

Muc dich ctia bai toan t6i wu hoa la xac dinh gia tri cua cac thong sd cong nghé sao cho cac
ham muc tiéu c6 gia tri t6i wu. D61 véi bai toan t6i wu hoa da muc tiéu, trong quéd trinh sdy chan
khong hong ngoai gd Cam xe, gid tri ti wu ctia cc bién Xi, X2 duoc xac dinh sao cho gid tri cac
ham muc tiéu Y2sig va Y2su cung nho nhat trong pham vi —1,414 < X1, X2 < 1,414. Phuong phap
dap tng bé mat (Response Surface Method — RSM) dugc stt dung trong d€ xac dinh cac thong sd
cong nghé phu hgp cho qua trinh sdy.

St dung chiic nang Multiple Response Optimization trong phan mém Statgraphics,
version 15.1.02, chiing t6i thwe hién viéc tinh todn t6i wu hod cac thong sd cong nghé trong qué
trinh sdy gd v6i sw hd tro cia phan mém Matlab. Ching tdi da x4c dinh duoc gid tri cta cac bién
va trinh bay trong Bang 7.

Két qua cho thay dé thoi gian sdy ngan nhat (27,09 h) va ty 1& khuyét tat gb thap nhat (11%)
thi thong s6 cong nghé phti hop nhat dé say gb Cam xe 1a nhiét do say Ts = 58,9 °C va cuong dod
btrc xa hong ngoai 1a P = 634,21 W/m2. Két qua dat dwgc la co s6 khoa hoc cho viéc xay dung
ché& @06 say trén may say chan khong hong ngoai cho gb Cam xe kich thudce 20 x 50 x 500 mm.

Béang 7. Gid tri toi wu ham da muc tiéu Ysumos

sTT  [hOMBSO . imihod  Gi tri thuc Thong 56 Gia tri
dau vao dau ra toi wu
1 Xi 1,3907 58,9 °C Yosig 27,09 (gio)
2 X2 0,3421 634,21 W/m? Yoske 11,67 (%)

4  Kétluan

Cac két qua nghién cttu thuc nghiém va phan tich s6'liéu da yéu t6 cho thdy may say chan
khong hong ngoai pht1 hop dé sy cac loai vat liéu tw nhién dang thanh roi, cdu tric x8p nhw gb
kich thuede 20 x 50 x 500 mm. Céc yéu t& anh huwong dén qua trinh say gd trén may say la nhiét
do6 sdy va cuong do biic xa hong ngoai. Cac phuong trinh hoi quy bac II da duwoc xay dung dé
danh gia mic d6 anh huong cua cac thong sd cong nghé dén cac ham muc tiéu gom thoi gian sdy
va ty 1& khuyét tat gb sau say. Cac thong sd cong nghé phti hop cho qud trinh say gb 1a nhiét &6
sdy 58,9 °C va cudong do biic xa hdng ngoai 634,21 W/m2. O ché d6 sdy nay, thoi gian say ky vong
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12 27 h va ty 1& khuyét tat gd Cam xe ky vong sau khi say 1a 11,67%. Cac thdng s& trén 1a co sd

khoa hoc cho viéc tng dung vao thuc tién san xuét cho cac doanh nghiép chébién gS.
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