
INguyen r^mn nung va tJlg 1 ap chi KHUA HOU & UUNU NUHb iei&(Ubj, lUJ - iu» 

U'NG DUNG HE THONG DIEU KHIEN GIAM SAT VA THU THAP D f LIEU 
CHO THAP CHUNG C A T TINH DAU Slf DUNG CONG NGHE FPGA 

Nguyen Dinh Himg', Lc Ba Dung^" 
Tneong Cao ddng Cong dSng, Ha N6i 

'Tru&ng Dgi hgc Suphgm Ky thudt Hung Yen 

TOM TAT 
Bai bao de cap d^n qua trinh x3y dung he thong dieu khien giam sat v i thu thap dQ liSu cho thap 
chimg cat tmh d£iu su' dyng cdng ngh§ FPGA H§ dieu khien chiia dyng nhieu phan he nhu he 
kiem soat chan khong, he thu thap dfl: lipu do nhiet dp. . Sir dyng cong nghe FPGA cho phep xay 
dung he diong thu thiip dH lipu va dieu khien giam sat thap chung cat mpt each linh hoat vdi cac 
chl phi thap ve phan cimg cflng nhu thdi gian cho xSy dung phan mem 
Tirkhoa: Cdc thiet bi do, cong nghe FPGA, chung cat phdn dogn, dieu khien gidm sdt 

MODAU 

Xay dung mdt he thong xij ly theo thai gian 
thyc cd rat nhieu iing dung d nhieu ITnh vuc 
khac nhau nhat la trong dieu khien cac qua 
trinh san xuat He thong dieu khien giam sat 
va thu thgp du lieu SCADA cho phep phan ra 
cac van de phiic tap, ldn vao cac tac vy hogc 
cac ddng tac vu dan gian ban. Bid bao trinh 
bay phuang phap sir dung cdng nghe FPGA 
nham xay dyng mpi hp thong SCADA cho 
phep thu thap dii Heu, xii ly, dieu khien giam 
sal ciia qua trinh chung cat tinh dau raang y 
nghTa thyc tien [I], Trong umg dyng nay, cong 
nghp FPGA dupc sir dyng trong thu thgp dir 
lipu, giam sat va dieu khien quii trinh chung 
cat tinh dau cho phep tiet kipm chi phi, hp 
thong lai rat linh hogt vii phu hap vdi cdng 
nghe [4], [5], Bai bao dugc trinh bay qua cac 
phan sau. i) Md dau. ii) Sg luge ve qua trinh 
chung cat phan doan tinh dau, iii) Xay dung 
hp thong thu thap va dieu khien giam sat du 
Iipu va cuoi cung lii iv) Ket luan 
SO LUOC VE QUA TRINH CHUNG C A T 
P H A N DOAN TINH D A U 
Chyng cat phan doan lii mpt trong nhiing 
phuong phap kinh dien dimg de tach cac chat 
bay hoi ra khdi rapt hon hap dua vao sy khac 
bipt nhiet dp sdi ciia ciic chat trong hon hop 
[I]. Qua trinh chung cat cd the thyc hien d ap 
suat khi quyen hay ap suat thap. Phuang phap 
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chung cal phan doan dupc thuc hien vdi 
nhirng binh chung cat cd lap cot phan doan 
nhu Hinh I va thudng dupe noi vdi may hiit 
chan khong de giam nhiet dp chung cat, giam 
anh hudng tdi cac chat nhay cam vdi nhiel dd. 
Nhiet dp va ap suat duoc giam sat chat che 
trong qua trinh chung cal de dam bao chat 
lugng linh dau dau ra sao cho cao nhat. Tinh 
dau lit mpt hon hpp hoa tan lan nhau ciia 
nhieu hgp chat hiiu ca, thdng thudng khdng 
dudi 30 chat va ddi khi cd tdi hang tram chat. 
Trong so dd chi cd mdt so chat lii cd tinh nang 
quy ve duac pham, my phara vii huang Iipu 
pham can duac tach ra de sii dung lam 
nguyen lieu trong cac nganh kinh te khac 
nhau. De tach rieng cac chat quy do ra khdi 
hon hgp ngudi la dua vao sy khac nhau ve 
nhiet dp sdi ciia cac chai tinh khiet Chat nao 
cd nhipt dd thap ban se bay hoi mgnh ban, 
sdm han, chat nao cd nhiel do sdi cao ban se 
bay hai cham han vii yeu han. Qua trinh tach 
chat dugc thyc hipn trong thap chung cal 
phan dogn cd sii dung cac vat dem lam co cau 
trao doi nhiet-chal. Cac vat dem duoc nap 
day than thiip. Tai dd, cd hai pha chuyen ddng 
ngugc chieu nhau. pha Idng (hoi luu) chuyen 
dpng tir lren xuong dudi va pha hai chuyen 
dpng lir diiy len dinh thap Trong quii trinh 
chuyen dpng nay cac chat cd nhiet dp soi thap 
Irong pha Idng se boc hoi vao pha hai va 
nguoc lai cac chat cd nhipl dd sdi cao lai tap 
trang d phan diiy thap tao nen hipu iing tiich 
chat. De dara bao dp tinh khiel ciia ciic san 
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pham lay ra can giu ty so hoi luu Ihich hgp 

(ty so hoi luu la ty le giiia lugng chat ldng 

ngung ty tren dinh thap duac dua trd lgi thap 

tren chat ldng da lay ra tai dinh Iam san 

pham), Liic dau chat can lay ra cd nhieu trong 

hon hgp chung cat nen cd the dimg ty so hdi 

luu nhd. Sau mpt tiidi gian, luong chat nay 

giam dan di vii ty so hdi luu phai dupc tang Ien 

tuong ling Cd the ndi ty so hoi luu lii thdng so 

quyet dinh chat luong san phara lay ra khdi 

tiiap, tj- so nay thudng xyyen thay doi va can 

phiu giam sat trong qua trinh chung cat 

Mdt dgc diem quan trpng khac lii: Cac chat 

linh dau de bi phan huy bdi nhiet dp sdi, neu 

dim sdi d iip suat khi quyen ta khd cd the phan 

doan cac chat tinh dau ma khdng Iam tinh dau 

bi phan huy Do vgy can phai dun sdi tinh dau 

dudi ap suat thap (trong chan khdng cang tot) 

de hg nhiel dp sdi. Thap chung cat tinh dau 

thudng Iam vipc dudi ap suat tir I—*I3 

mmHg, thgm chi dudi I mmHg, De dat dugc 

^ suat nay, ngudi la sir dung cac bcrm ap suat 

chan khdng rat manh Bang 1 chi ra gm tn 

nhipt dp sdi ciia rapt vid chat quan trpng trong 

tmh dau sa d cac ap suat khiic nhau tir 1—»-760 

mmHg (ap suat khi quyen) 

De tranh nhiet dp cao lam cite chat trong raoi 

tinh dau de bi phan buy trong san xual, ngudi 

ta dun sdi tinh dau (dudi ap suat thdp) bang 

dien trd gia nhipt gian tiep thdng qua dau tai 

nhiet (dau gia nhipt) Ba dien trd gia nhiet vdi • 

cdng suat cap long cdng 3x6kW=18kW 

trayen nhiet dau tai nhiet trong vd ao dau, de 

dau nay trayen nhiet cho tinh dau trong noi. 

De quii trinh chung cat dgt dugc hieu qua cao, 

can bao dam sy chuyen pha giiia ddng chat 

Bang 1. Bdng nhiit dg soi cua 

long di xuong va ddng hoi di len trong loan 

bd tiet di^n ngang ciia thap va tiieo chieu ^ 

ciia thap. Dieu niiy dgt dugc khi tinh dau soi 

dli mgnh, Tuy nhien neu linh dau soi qua 

manh thi chenh Ipch ap suat ciing tang Iheo 

dgng ham sd mu, lam tang ap suat, dan tm 

lam lang nhiet dp sdi gay ra su phan huy 

thiinh phan cac chat trong linh dau. Neu dun 

sdi manh hon niia, se xay ra hien tupng sac 

thiip, tiic lil trong than thap ngap day chat 

Idng, h6i luu khdng the di xuyen qua Idp ch^ 

ldng day dac do tdi dinh thap dugc. Qua trinh 

chung eat bi dimg lai, ap su^l trong noi day 

tang cao day loan bd khoi chat ldng ngiip lyt' 

trong than thiip ra ngoai Dau hieu ciia hieo 

tuong sgc lii chenh lech ap suat giiia dinh thap 

va day thap lang vol h l n len. De thap chrnig 

cat liim viec hipu qua, can cung cap cho no 

mpt cdng suat nhiet dii Idn mil khdng gay ra 

sac thap. 

Tir Bang 1, t r ade tien ta can tiich Limonen vi 

Limonen cd nhipt dp sdi thap nhat. Gia sii sau 

khi tach da tach het Limonen va dang thu hoi 

Cilronellal d ap suat dinh Ihap bang 5mmHg, 

neu nhipt dp dinh b ing 7 I . 4 X tiii dinh dang 

cd Citronellal tinh khi8t 100% Neu nhi$t do 

khoang 72°C hoac hem tiii duong nhien trong 

phan dinh thap phai cd tgp chat ngng hon 

(Citronellal, Geraniol...) va dd tinh khiet ciia 

Citronellal bi giam di. Khi dd, ta phai tang do 

hoi Iim. Neu van dien tu ddng Igi, loan bp hoi 

ngung ty thanh ldng se quay trd ve thap. Sau 

rapt thdi gian trao doi chat trong diap, ham 

luong Citronellal trong phan dinh se tang Ien, 

nhiet do dinh se giam di vay cd the md van 

dien tii de thu hoi san pham. 

mgt so chat co trong tinh ddu sd 

Ten chat 
Ap suat (1—t760mmHg) 

20 100 200 400 760 
Limonen 4 0 40,4 53 8 

Citronellal 44 714 84 8 
Citronellol 66 4 93 6 107 
Geraniol 69 2 96 8 110 

Geranylaxetat 3.5 102 7 1179 

68,2 108.3 128 5 1514 175.0 
9 8 140 1 160 183 8 206.5 

121.5 159-8 179.8 2010 221.5 
125 6 165.3 185 6 207.8 2300 
133 0 175 2 196 3 219 8 243,3^ 
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XAY DUNG HE THONG Dl6u KHIEN 
GL^M S A T V A THU T H A P DCT LIEU CHO 

THAP CHUNG C A T T I N H D A U 

Cau tgo thap chung cSt phln dogn tinh dau 
Md hinh thap chung cat tinh dau duac md ta 
trong Hinh I. Thap chung cat tinh dau cd hinh 
tra cao 6500 mm dugc liun bSng thep khong 
gi (inox), ben ti-ong dem biing thep khdng gi 
nham lam tang cudng quii trinh trao doi chat 
giua cac ddng chat long vii hai nguoc chieu 
nhau. Than thap duac each nhipt bSng bong 
khi quyen. Vat dpm cd trd luc tai nhd, dam 
bao chenh lech iip suat giiia dinh va day thap 
vao khoang 10-20 mniHg. 
Thap chung cat phan dogn tinh dau cd cac bd 
phgn ca ban sau: 

- Hp thong dun sdi 

- He thong trao doi nhiet -chat. 

- He thong ngung ty va lam lanh 

- Hp thong phan chia hoi luu. 

- Hp thdng tgo ra vii duy tri do chan khdng 
trong thiet bi 

- Hp thong thu hdi va chiia san pham thu dugc 
tir dinh thap 

0 day ta chi md ta cac bd phan cd hen quan 
den viec thiet ke va van hanh hp do va dieu 
khien ciic thdng so ciia thap 

T3 Nhiilflij diu gia . ^ 

Hinb 1. Thdp chimg cat 

He thdng dun soi 

He thong dun sdi gom; Noi day de chiia tinh 
dau thd can chung cat, dd Iii mot thiet bi hinh 
tm cd n^p vil day elip, toim bd dugc che tao 

bang thep khong gi, cd kha nang tmyen nhipt 
tot vil cd tuong tac hoii hpc vdi tinh dau. Noi 
diiy dugc bao bgc xung quanh bang Idp vd ao 
ngp day dau lai nhiet (nhu dau Silicon, dau 
Xilanh ), dudi day ciia vd ao cd l̂ p 3 dien 
trd gia nhiet, cdng suat moi dien trd Iii 6 kW, 
Cac di$n trd gia nhipt se tmyen nhipt tryc tiep 
cho dau gia nhiet, nang nhipt dp day len nhiet 
dp 150 - 250°C. Vdi nhipt do dau gia nhi|t 
dudi 255''C thi toiui bp tinh dau trong ndi day 
khdng bi nhipl phan. Toan bd he thong dun 
sdi deu dugc each nhiet bang bong thuy linh. 
Hi thong thiet bt ngung tu 
He thong thi^t bi ngung tu hoi luu nghieng 
15° so vdi phuang ngang de ngung lu tat ca 
cac hai tinh dau di Ien. Thiet bi lam Ignh 
nham ha nhiet dp chat Idng ngung tii den 
nhipt dp can thiet trade khi lay san pham. 
Hi thdng phdn chia hoi luu 
Gora cac van dipn tir dgng Solenoid dugc dieu 
khien bang nhiet do dinh thap hoac rale thai 
gian (ON/OFF) Khi nhiet dp dinh cao han 
nhiet dp dat (bang gia tn nhiet do sdi ciia chat 
tinh khiet'can lay ra d ap suat thap, xera bang 
1), van dien tir hoan toiui ddng Iai [I] va thap 
se Iam viec theo che dp hoi luu toan phan. 
Khi nhiel do dinh nhd hon hoac bang nhipt dd 
dgt van lam viec theo rale Ihdi gian vdi viec 
md. Nhd he thong nay cd the giii on dinh san 
pham lay ra Thap chung cat phan doan tinh 
dau lam vipc theo che dp phan doan nham 
lach ra lirng chat tinh khiet (dgt ldi 96 - 99% 
ham lugng chat chinh), Khi chung cat ngudi 
ta lay ra cac chat tinh khiel lan lugt tir chat cd 
nhiet dp sdi thap nhat den chat cd nhipt dd sdi 
cao dan Ien Chat cd nhiet do sdi cao nhat 
duac de lai trong noi day Vi du, neu tinh dau 
sa cd thanh phan nhu trong bang 1 thi tiich 
rieng 5 chat niiy theo qua trinh sau' 

- Tach Limonen, 

- Tach Citronellal 

-Tach Citronellol. 

Tach Geraniol vii Geranyl axelat cdn Igi 
trong noi day 



H§ thdng ai£u khign giAm sat va thu thSp 
dQ- lieu thap chimg cdt tinh diiu 

Do va dieu khien cac thdng so ciia thap chung 
cat tinh dau nhim riang cao chat lugng va 
hipu suat he thong chung cat tinh dau Iii mot 
yeu cau thiet yeu. De dap img yeu cau dd, ddi 
hdi hp thong do vii dieu khien dap iing dugc 
cac chi tieu sau [I], [6], [7], 

- Do va dieu chinh ciic nhiet do TI,T2,T3 theo 
ciic gia tri dat tiieo yeu cau ciia cdng nghp. 
Trong dd: 

Tl la nhipt dp dinh thiip (de dieu khien chu ky 

ddng md van hoi lira). 

T2 lil nhiet do tinh dau d diiy thap. 

T3 la nhipt dp dau gia nhiet. 
- Do chenh ap giira dinh thap va day thap de 
ngan kha nang bj sac thap. 

- Do ap suat chan khdng d dinh thap de dieu 
khien bom chan khdng. 

- Thu thgp loan bd cac thdng tin cd lien quan 
trong qua trinh chung cat tinh dau 

Nhiet do, chenh ap, cac giii tn dat,... theo thdi 
gian thyc va hien thi cac thdng so dd mdt 
each tiic thdi giiip ngudi van hanh theo doi vii 
cd nhirng hipu chinh can thiet trong quii trinh 
chung cat 
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Hinh 2. Sa do mieu id ca cau ihiet b( do. dieu khien 

Hp thong dieu khien giam sat va thu thSp dii 
hpu cho qua trinh chung cat duac thuc hipn tir 
cac thiet bi cdng nghipp, cac cam bien, ciic co 
cau chap hanh. Qua trinh duae xii ly va thyc 
hien qua xu ly cac dii lipu thu thap, hien thi 
ciic du Iipu thu thap, cac ket qua tinh toiin, 
nhgn cac lenh tir ngudi dieu hanh vii giii cac 

lenh dd den cac co cau chap hanh rapt each 
kip thdi vil chinh xac. Tren Hinh 2 lii cau tnic 
chung nhat ciia hp SCADA d miic hî n 
tradng Cac thiet bi hien tradng dupc do \i 
dieu khien miic cue bg. trao doi thong tin 
ciing nhu nhgn cac Ipnh dieu khien d miic cao 
tir trung tam dieu khien. 
Su- dung cong nghe FPGA cho He thu thSp 
du- li|u va dieu khien giam sat SCADA 
trong he thong chimg cat phan do^n 
Nhu da trinh bay d tren, he do va ^eu khien 
thap chung cat tinh dau cd the xii Iy, dieu 
khien giam siit cac thdng so nhu mpt h? 
SCADA. CJ day cac thdng so can do la 3 
thdng so ve nhiet dd, 2 thdng so ve ap suat, 2 
thdng so cam bien miic va 5 thdng so dieu 
khien cho ddng ngat 3 sai dot, ddng md van 
dien tir vii bam chan khdng. 

Hinh 3. Luu do do vd dieu khiin 
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De thuc hien dugc cac yeu cau tren chiing ta 
sii dyng rapt ban mgch phan ciing FPGA bao 
gom [3], [4], [5], [6]: 
-FPGA 

- IC ADC 0808 

- Bp hien tiii LED 7 thanh 

-BdLCD 

Cac thiet bi cam bien gora 

- Cam bien nhiet do 

Vdi he thong nay ta nen chpn cam bien 
PTIOO dai do tir CC - SSÔ C 

- Cam bien ap suat chan khdng Ioai DMP 331P 

- Cam bien raiic 

- Cam bien vi tri 

Tren Hinh 3 Iii luu do thugt toan thu thgp dir 
hpu va dieu khien giam sat hp tiiong chung 

cat tinh dau [5]. 

K£t qui xir ly 

Cac ket quii xu ly duac hien thi thuc hien tren 
man hinh LCD lren Hinh 4,5,6. 

Tren Hinh 4 qua trinh thu thap, dieu khien vii 
gj£in ski bat dau thuc hipn. 

Hinh 4. Mdn hinh LCD luin ihi vd cho phep nhdp 
cdc gid tn ddt 

8 1 
Hinh 5. Hien ihi nhiit do ddu gia nhiet vd thong 

bdo bdo dgng 

Ciing tren man hinh LCD niiy cho phep the 
hipn viec nhgp cac giii Iri dgl cho qua trinh 
chimg cat. Vdi nhiel dp dau gia nhiet vi mpt 
Iy do nao dd vugt qua gidi han cho phep (khi 
qua 255''C) thi thiet bj xii ly se nhgn biet va 
phat tin hieu bao dong bang den sang nhap 
nhay. Dieu nay se giiip cho ngudi van hanh, 
q u ^ ly biet de kip di^u chinh cho phu hap 
(Hinh 5). 

Qua cam bien TI dugc dgl tren dinh thiip, 
nhiet do se dugc hien thi khi nhan phim PI. 
Gia tn nhipt dp hien ihi nhu tren Hinh 6 se 
cho biet liic nay tmh dau logi nao se dugc lay 
ra. Vil theo cdng nghp nhiet do dd phai dugc 
giii dn dinh trong suot quii trinh chung cat 
logi linh dau dd. Q day nhiel do dang dupc 
hiSn tiii 83°C. 

Hinh 6. Hiin thi nhiet do dinh thap 

Trong qua trinh dun sdi, d mpt nhipt dp cho 
phep thi he thong Iam vipc binh thudng, 
nhirag trong tradng hop nhipt do trong day 
noi va nhiet dp dau gia nhiel lang cao so vdi 
gia tri yeu cau thi phai duac xii ly kip thdi de 
tranh sy co, vi vgy d day can thiet ke bd hien 
thi nhiet dp va kem theo bd bao ddng khi 
nhipt dp qua gia tri cho phep De kiem tra 
hien thi nhiet do thudng xuyen ciia he thong, 
h$ dieu khien can ragt ban phim vdi 16 phira 
cho phep lya chon hien thi cac thdng so trong 
hp thong do, ciing nhu thuc hien viec dat cac 
gia tn theo yeu cau. 
KET LUAN 

Ung dyng cdng nghe FPGA trong he thong 
dieu khien giam sat vii Ihu thgp dii lieu-
SCADA cho qua trinh chung cat tinh dau la 
mdt trong cac nghien ciiu dypc quan tam. He 
SCADA liic nay thiet ke rat nhd gpn, thuc 
hipn dugc nhieu chirc nang cho kiem soat vii 
giam sat. Cac san pham tgo ra trong qua trinh 
chung cat cd chat lupng dat yeu cau dS ra, 

107 
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SUMMARY 
AN APPLICATION OF SCADA FOR DISTILLATION TOWER 
OF ESSENTIAL OIL USING FPGA TECHNOLOGY 

Nguyen Dinh Hung', Le Ba Dung '̂ 
'Hanoi Commuiuly College 

'Hung Yen University of Technology and Educagon 

An controller based on SCADA using FPGA technology for enssential oil fractionation is 
described m this paper. The control systemis composed of se\'eral subsystem such as the vacuum 
pressure, heating measurement and control system Widi FPGA technology allows building 
systems of data acquisition and control system distillation tower flexibility with low cost 
hardware as well as time for building software 
Keywords: Measurement devices, FPGA technology, Enssential oil fractionation, SCADA 
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