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TOM TAT 

Diem mil (diem bdt ddu dong diic hay cloud point) cua nhien lieu sinh hoc Id nhiet do ciia 

mdu chdt long md tgi do xudt hien rdt nho nhiing ddm tinh the hydrocacbon dau tien khi mdu duac 

ldm lgnh. Khi nhiet do xuong thdp dudi diem mu, nhien lieu sinh hoc se bi ddng dgc, dnh huang tdi 

dgc tinh vd gid tri sit dung ciia nhien lieu. Trong bdi bdo ndy, tdc gid se trinh bdy mot phuang phdp 

thir nghiem mdi, tit do thiet ke vd che tgo he thong thiet bi xdc dinh diem mit cua nhien lieu. Ket qua 

thttc nghiem cho thdy rdng, phuang phdp thu nghiem mdi co do chinh xdc tuang duffng vdi phuong 

phdp tieu chudn ASTMD2500. 

TCr khoa: Diem mii; Diem bdt ddu dong dgc; Cloud point; He thdng lgnh; ASTM D2500: 
Nhien lieu sinh hoc. 

ABSTRACT 

The cloud point ofbiofuels is the tempergture at which very smgll clusters of hydrocarbon 

crystgls appear when the fuel is cooled. When the temperature drops below the cloud point, biofueb 

will freeze, affecting their properties and characteristics. In this paper, the author will present a 

new test method as well as the procedure of design and manufacture of an experimental system to 

determine the cloud point ofbiofuels. The experimental results show that the new test method has 

the same accuracy as the ASTM D2500 standard method. 

Keywords: Cloud points, refrigeration .system, ASTM D2500, biofuels. 
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1. GIOI THIEU 

Trong nhung nam gan day, van dd dam 
bao an ninh nang lucmg da trd thanh mdt trong 
nhiing muc tieu hang dau trong chidn luofc phat 
trien cua cac qudc gia tren the gidi [1-3]. Theo 
du bao cua cac nha khoa hoc, ngudn nhien lieu 
truyen thdng se can kiet vao cudi thS ky nay, 
trong khi do nhu cau su dung nang lucmg ciia 
con ngudi lai ngay cang tang dSn trong thdi 
gian tdi. 

Ben canh do, viec su dung nhien lieu 
hda thach cdn gay ra tac hai ldn den mdi trudng 
nbu lam tang hieu ung nha kinh, dSn den su 
ndng dan len cua trai dat. Chinh vi su suy giam 
cua ngudn nhien lieu hda thach va mat trai cua 
nd da tao ddng lire quan trpng cho cac nha khoa 
hgc hudng tdi viec tim ra cac ngudn nguyen 
lieu mdi thay the. Nhien lieu sinh hoc, trong do 
chu yeu la diesel sinb bpc dupe san xuat tu dau 
thuc vat va ma dpng vat, la mdt trong nhirng 
ngudn nhien lieu mdi cd the thay the ngudn 
nhien lieu boa thach trong tuong lai. 

Mdt trong nhiing tinh chat vat ly quan 
trpng cua nhien lieu sinh hpc la diem mu bay 
didm bat 6ku ddng dac (cloud point) [4-5]. Do 
khi hau cua mdi khu vuc khac nhau, nhu cac 
nude d chau Au, vao mua ddng nhiet do xudng 
rat thap khien nhien lieu sinh hpc bi ddng dac, 
anh hudng tdi dac tinh va gia trj su dung cua 
nhien lieu. Hien nay, tren the gidi, de xac dinh 
didm mu cua nhien lieu, ngudi ta thudng su 
dung phuang phap tbu nghiem tbeo tieu chuan 
ASTM D2500 [6]. Vdi phuang phap nay, miu 
nhien lieu duac chua trong dng nghiem cd dat 
nhiet ke va dng nghiem se duac chua trong mdt 
dng bao dat tiep xuc vdi chat tai lanh. Nhu vay, 
miu nhien lieu se dugc lam lanh gian tiep qua 
ldp khdng khi giira dng nghiem va dng bao. 
U'U didm cua phuang phap ASTM D2500 la cd 

thi xac dinh chinh xac diem mu cua nhien lieu, 
ddng thdi cd the quan sat sir thay ddi tinh chat 
nhien lieu mdt each rd rang. Tuy nhien, phuang 
phap ASTM D2500 cd nhupc diem la he tbdng 
kha phuc tap va cdng kenh do can den 3 che 
dp lam viec vdi nhiet dp yeu cau khac nhau. 
Han niia trong qua trinh thi nghiem de kiem tra 
didm mu cua nhien lieu bat bupc phai lay mau 
ldn dd kidm tra nen ddi hdi ngudi tien hanh thi 
nghiem phai cin than de tranh xao trdn miu 
nhien lieu. 

Trong nghien cuu nay, tae gia da de 
xuit phuong phap xac dinh diem mii cua nhien 
lieu sinh hpc thdng qua viec lam l̂ nh mau 
nhien lieu mpt each tu tu de true tiep quan sat 
diem mu bang mat thudng ma khdng can phai 
xao trdn mau nhien lieu. LTu diem cua phuang 
phap de xuat la thdi gian lam lanh nhanh va chi 
su dung mdt he tbdng duy nhat nen giam thieu 
dupe chi phi ciing nhu kich thudc cua be thdng. 

2. THIET K£ VA CHE TAO HE THONG 

2.1. Mo hinh tinh toan 

Sa dd nguyen ly boat ddng cua he thdng 
duac the hien tren Hinh 1. 

,.^& 

I 
Hinh I. Sa do nguyin ly cua he thong xdc dinh 

diem mil nhien lieu. 
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He thong lanh se lam lanh dung dich 
chat tai lanh trong thiet bi bay hai, sau do chat 
tai lanh se dugc bom dan den be thi nghiem 
dat ong dung mau nhien lieu sinh hoc va lam 
lanh tnrc tiep cho mau nhien lieu sinh hoc. Chat 
tai lanh tiep tuc ducrc day tro ve thiet bi bay 
hai, nha nhiet cho moi chat lanh va quay tra 
lai be thi nghiem, cir nhu the tao thanh mgt chu 
trinh man hoan trong suot qua trinh thi nghiem. 
Thong qua viec trao doi nhiet vai chdt tai lanh, 
nhiet do mau nhien lieu sinh hgc dat trong be 
thi nghiem se giam dan tu nhiet do moi truong 
cho den nhiet do yeu cau. Dilm bit d4u dong 
dac cua nhien lieu se dugc phat hien bing mit 
thuang khi trong miu dung dich nhiSn lieu 
(dirng trong 6ng thiiy tinh ttong su6t) bit diu 
xuit hien nhitag tinh tha rin nho, th6 hien qua 
viec lam due dung dich nhien lieu. Nhiet do 
tuong img vgi thai diem nay chinh la "diSm 
mil" cua nhien lieu. Do nhiet do bit diu dong 
dac cua cac loai nhien lieu sinh hgc hien nay eg 
the xuong din -10°C [7], vi vay dS dam bao he 
thong CO kha nang xac dinh dugc diSm mu cua 
nhieu loai nhien lieu sinh hgc khac nhau trong 
khoang nhiet do am (duai 0°C), ethanol dugc 
sic dung lam chit tai lanh chg he th6ng. Moi 
chat lanh sir dung trong he thong duoc chon la 
R134a. 

He thang Ijnh dugc tinh toan va thi6t ki 
dua tren cac yeu ciu ky thuat chinh sau: 

• Nhiet do nhien lieu sinh hgc cin dat: -10°C. 

•:• Thoi gian lam lanh cin thiSt: 30 phiit. 

Tir luc he th6ng lanh bit diu hoat dgng 
cho den khi nhiet do miu thir nhien lieu dat 
nhiet do thiSt kl -10"C, nhiet dg ethanol (chit tai 
lanh) va nhiet do miu thir nhien lieu luon giam 
dan, vi vay qua trinh trao d6i nhiet tai binh bay 
hai ciing nhu tai b6 dung mau thu nhien lieu la 

qua trinh truyen nhiet khong 6n dinh. Nhim co 
the xac djnh sit thay d6i ciia nhiet do ethanol 
va nhiet do mau thir nhien lieu theo thcri gian 
mo hinh ly thuyit cho bai toan trao d6i nhiet 
khong on dinh dugc xay dung dita tren phuong 
phap so. Cg so ly thuyit cua phuang phap nay 
la chia nho thoi gian thi nghiem thanh cac biroc 
thai gian AT rat be vai gia thilt trgng khoang 
thai gian AT nay, nhiet do chat tai lanh, nhiet dp 
mau thir nhien lieu va nang suit lanh t̂ i binh 
bay hoi xem nhu khong d6i. Ap dimg phuong 
trinh can bang nang lugng, ta thilt lap dugc cac 
phuang trinh tinh toan tai buae thai gian thii i 
nhu sau: 

Nang suit lanh Q̂  (kW) ciia thilt bi bay 
hai tai buae thai gian thir i, tuang iing trong 

khoang thai gian Ar = r,̂ , - r , la: 

e;=G;;„.(/„-/;)(kw) (1) 

Trong do: + G'^^, (kg/s) la luu lugng 
khoi lugng ciia mgi chit lanh di trong he thing 
tai buae th6i gian thii i. 

+ ' » ' ^', (kJ/kg) la enthalpy ciia moi 
chat lanh lan lugt tai 2 trang thai vao va ra khoi 
binh bay hai tai buoc thai gian thir i. 

Ciing trong khoang thcri gian 

^'^ = ^M -1:, nay, chit tai lanh (ethanol) giam 
tit nhiet dg T xu6ng nhiet do T*' tinh tir cong 
thiic: 

e:-Ar=G,„ iJ'-T ')(kJ) (2) 

V6i:G„ (kg) la lugng dung dich 
ethanol trong he thing; 

+C^ (kJ/kg/'-C) la nhiet dung rieng 
cua ethanol. 
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Ngoai ra, tir phuang trinb truyen nhiet 
tai binh bay bai, mdi quan he giira nhiet dp sdi 
cua mdi chit lanh T_' va nhiet dp chit tai lanh 
"^Ethanol ^^S duac xac dinh theo cdng thiic: 

Q'o 
k.F.{T' 

1000 
(̂kW) (3) 

Trong dd: + k (W/mV°C) la he sd truydn 
nhiet cua thiet bi bay hoi; 

+ F (m^) la dien tich trao ddi nhiet cua 
thiet bi bay hai. 

Kdt hop 3 phuang trinb (1),(2),(3) eiing 
vdi viec khao sat chu trinh lanh thay ddi tbeo 
thdi gian va viet chuang trinb su dung phan 
mem EES (Engineering Equation Solver), eac 
thdng sd thiet ke ca ban ciia he tbdng lanh duac 
xac dinh nhu sau: 

• Dien tich trao ddi nhiet cua thiet bi bay bai: 
F = 0,46 m^; 

• Cdng suat may nen cua he thdng lanh; 1,5 
HP; 

• He sd trao ddi nhiet cua thiet bi bay hoi: k ^ 
250 W/m^/°C; 

• Luang ethanol sir dung trong he tbdng: 

G E t h a n o l - 1 5 k g . 

Cac kdt qua tinh toan tren se dupe sir 
dung dd thidt kd va che tao he thdng thi nghiem 
thuc td dugc trinh bay trong phin tiep theo cua 
bai bao. 

2.2. Thiit kd va che t^o he thong 

Sau khi da xac dinh cac thdng sd chinh 
cua be thdng, cac thanh phan thiet bi trong he 
thdng da dupe chpn lua. Hinh 2, trinh bay cu 
the each bd tri cac thiet bi chinh trong he thdng. 

Hinh 2. Mo phdng cdc thiet bi chinh vd cdch bd tri 
he thdng: 

l)Maynen 
2) Dan ngtmg 
3) Binh cliua cao dp, 
4) Van tiet tint 

5) Binh bay hen 
6) Binh tach long 
7)Bam 

H) Be thi nghi?m, 

a. Be thi nghiem 

Be thi nghiem duac gia edng bang 
tam nhua mica. Be dang hinh hop chii nbat 
vdi kich thudc dai, rdng, cao lan luoi la 
200x200x250mm. 

Hinh 3. Bdn ve thiet ke vd hinh dnh thuc te cua be 
thi nghiem sau khi chi tgo. 

Dupe thidt kd theo nguyen tic gd tran, 
ethanol sau khi bom vao b l ben trai se tran sang"^ 
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bl ben phai nai dat miu thi nghiem, qua do lam 
giam van t ic luu chit chay trong be, tranh hien 
tugng dung dich ethanol sui bgt, giiip viec quan 
sat mau thi nghiem dugc dl dang. Dau vao cua 
b l dugc gin ong ciing co duong kinh 12mm, 
diu ra gin voi 6ng mim vai duong kinh 27mm 
CO gin van. Ong nghiem chiia mau nhien lieu 
sinh hgc dugc gin vao thanh ttong cua be, nai 
thilt k l tim go vuong khoan 16 ducmg kinh 
27mm. NJp b l dugc thilt k l trugt tinh tien theo 
chiiu dai cua bl . Bl thi nghiem dugc bgc each 
nhiet bSng tim nhua polyethylene co dan bang 
keo bac d l giam tin thit nhiet cung nhu chong 
dgng suang. Mat truoc ciia b l dugc khoan mgt 
16 nho dl dat diu do cam biln nhiet do. 

b. Thilt bi bay hoi 

Hinh 4. Thiet hi hay hai dang ong xoan. 

Thiet bj bay hgi che tao dang hinh tru 
dimg CO duong kinh trong IQOmrn, day 2mm 
va chiiu cao 420mm. Vi nhiet do ethanol trong 
binh bay hoi co the xuong den -1 S^C, binh dugc 
che tao bang thep inox de co the ch6ng chiu an 
mon va co gian khi nhiet do thay d6i. Ong d6ng 
dan moi chat lanh dugc thiet ke dang xoan 6c 
gom hai vong trong va ngoai giup tang cuon; 
kha nang truyen nhiet. 

c. Lap rap he thfing 

Sau khi hoan tat viec chi tao va chon 

lira cac thilt bi phu hgp, he thing lanh dugc lap 

rap hgan chinh nhu Hinh 5. 

Hinh 5. He thong lgnh hodn chinh sau khi lap rdp. 

Tilp theo, he thong lanh dugc kit noi 
voi bl thi nghiem bing cac duong Ing vao va 
ra dl dugc he thing thit nghiem hoan chinh 
nhu Hinh 6. 

g Hinh 6. He thdng thir nghiem hodn chinh sau khi 
ldp rdp. 
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3. KET QUA THU" NGHIEM VA DANH GIA 

Hmh 7, thi hien su thay ddi nhiet dp 
chit tai lanh (ethanol) theo thdi gian van hanh 
he thdng. Kdt qua cho thiy sau 35 phut boat 
ddng, nhiet dp ethanol do tai bd thi nghiem da 
giam tir nhiet dp ban diu 30°C xudng khoang 
-15''C, phu hop vdi yeu cau dat ra ban diu. Quy 
luat thay ddi nhiet dp cua ethanol trong thuc te 
cung phit hcfp vdi md hinh tinh toan ly thuydt 
trinh bay d phan tren. Dp sai lech giua nhiet 
dp ethanol thuc te va ly thuyet chi khoang 2''C 
- 3°C, chiing td md binh tinh toan ly thuydt 
de nghi la hpp ly va hoan toan cd kha nang ap 
dung de phan tich cac qua trinh truyen nhiet 
khdng dn dinh tuang tu. 

Hinh 8. Diem mii cita mdu nhien liiu BlOO 

Hinh 9 Diem mu cua mdu nhien lieu B20 

Hinh 7. Dd thi nhiet dp chdt tdi lgnh (ethanol) thay 
ddi theo th&i gian. 

De xac dinh nhiet do diem mil va so 
sanh vdi cac ket qua do dac tuang img theo tieu 
chuin ASTM D2500,5 loai nhien lieu sau dupe 
sir dung de thi nghiem: 

• BlOO: 100% la nhien lieu sinb hpc (chilt 
xuat tir hat cao su). 

• B20: Hdn hpp nhien lieu gdm 20% la nhien 
lieu sinb bpc va 80% dau diesel. 

• BIO: Hdn hcrp nhien lieu gdm 10% la nhien 
lieu sinh hpc va 90% dau diesel. 

• B5: Hdn bop nhien lieu gdm 5% la nhien 
lieu sinh hpc va 95% dau diesel. 

• DO: D I U diesel. 

Hinh 10. Diem mu cua mdu nhien Hiu DO. 

Hinh 8-10, the hien sir thay doi trang 
thai va mau sac, dp trong sudt cua nhien lieu tai '̂  
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thdi diem xuat hien diem mil. Qua cac ket qua 
do dac tir he thdng thur nghiem, gia tri diem mu 
ciia 5 loai nhien Heu khao sat dupe tdng hpp 
trong Bang 1. 

Bdng 1. Nhiet do diem mii tucmg ung ciia 5 logi 
nhiin lieu. 

Nhien lieu 

BlOO 
B20 
BIO 
B5 
DO 

Theo Theo tigu chuan 
phirong phap i ASTMD2500 
alnghJCO CC)[6] 

3 ' 4 
-4 
-5 
-5 
-6 

-4 
-5 
-6 
-6 

(Luu y: Gia tri do theo phuang phap 
de nghi duac xac dinh tii nhiet dp didm mu 
trung binh cua 5 Ian thu nghiem lien hac. Sai sd 
ciia cac ket qua do trong pham vi tir ±l°C ddn 
±\,5''C.) 

Qua cac thi nghiem tren, nhan thiy khi 
pha nhien lieu sinh hpc BlOO vdi diu DO thi 
nhiet dp diem mu cd xu hudng tang din. Nhiet 
dp dilm mii tang dan theo phin tram ti le pha 
trdn nhien lieu sinb hpc h-ong diu DO thi hien 
kha nang ban chi cua nhien lieu sinh hpe khi 
su dung trong thuc tl d cac dilu kien boat ddng 
cd nhiet dp thip. Dung dich vdi 100% thanh 
phan la loai nhien Heu sinh hpc chilt xuit tir 
hat cao su cd diem bit diu ddng dac d 3-4°C 
khdng the su dung phu hop cho nhirng nai cd 
nhiet dp dudi Ô C. Kit qua thu nghiem cung 
cho thiy, he thdng van hanh tdt, dn dinh va cho 
kit qua gin sat vdi kit qua theo phuang phap 
tieu chuin ASTM D2500. He thdng dh xuit cd 
kha nang thay thi cac thilt bi tieu chuin hien 
nay de xac dinh dilm bit diu ddng dac cua cac 
loai nhien lieu huyen thdng ciing nhu nhien 
lieu sinh hoc. 

4. KET LUAN 

Viee xac dinh diem mii ciia mot loai 
nhien lieu la yeu td rat quan trpng frong vigc 
xem xet kha nang dua vao img dung frong 
thuc te cua loai nhien lieu nay. Dua fren viec 
phan tich nguyen ly boat ddng cua cac thilt bi 
do tbeo tieu chuan ASTM D2500, tae gia da 
de xuat tbiet ke va che tao mdt be thdng lanh 
ket hpp vdi budng thu nghiem sir dung chit tai 
lanh la ethanol de xac dinh diem mu ciia nhien 
lieu. Ket qua cho thay, he thdng boat dpng In 
dinh va gia fri nhiet dp diem mu quan sat duac 
gan nhu tuang ddng vdi cac sd lieu xac dinh 
theo phuong phap ASTM D2500. Vdi kit ciu 
nhd gpn, gia thanh che tao thap va thdi gian thi 
nghiem khoang 30 - 40 phut cho mdt miu thu, 
he thdng cbo thay tiem nang phat friln dl trd 
thanh mdt san pham thuong mai hda frong lanh 
vuc nghien cuu ve nhien Heu sinh hpc tai Viet 
Nam. • 
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