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NGHIEN CUU DANH GIABAC TINH LAM VIEC CUA
DAU CACH BIEN NGUON GOC THUC VAT ENVIRONTEMP FR3
TRONG MAY BIEN AP PHAN PHOI VIET NAM

EVALUATION OF INSULATION OIL ENVIRONTEMP3 IN DISTRIBUTION TRANSFORMER IN VIET NAM

TOM TAT

Bai bdo trinh bay cac nghién ctu, thi nghiém danh gia dac tinh cla dau
may hién ap ¢6 ngudn gdc thuc vat, cu thé la dau Envirotemp FR3, trong didu
kién van hanh thuc té clia méy hién ap phan phdi tai Viét Nam. Cac thi nghiém
theo tiéu chudn quac té, bao gdm: thi nghiém dién ap danh thiing, ton thét
dién mai, tri s6 axit, axit-bazo hoa tan trong nuéc, ham legng nude trong dau,
nhiét d6 chop chay, tap chat co hoc, ham lugng khi hoa tan va cac thi nghiém
thuc t€ voi may bién ap. 02 mau dau duoc thi nghiém 1a dau khoang K cla
Nga dang st dung tai Nha may Thily dién Hoa Binh va dau thyc vat Envirotemp
FR3. C4c nghién cu md phdng dap ttng clia 02 loai dau trén trong may bién ap
phan phdi thuc té duoc thyc hién & cac ndi dung tiép theo. Cac két qua thi
nghiém va tinh toan cho phép rit ra mdt s6 danh gia quan trong trong viéc
kiém ching dac tinh clia dau ¢d ngudn ngdc thire vat khi p dung trong may
bién &p phan phan phdi tai Viét Nam.

Tlr khoa: Dau cach dién méy bién &p, thi nghiém tiéu chuan IEC, dau ngudn
g6c thuc vat, Envirotemp FR3, dau khoang 'K, md phong may bién ap phan phai.

ABSTRACT

The paper presents a detailed study in reviewing and assessing the practical
properties of transformer vegetable oil, namely Envirotemp FR3 oil, under actual
operating conditions of distribution transformer in Vietnam. The experiments are
performed according to IEC standards, including breakdown voltage test,
dielectric loss, acid value, water-soluble acid-base, water content in oil, flash
point fire, mechanical impurities, dissolved gas content and experiments with
power transformer. Samples of experimental oil are Russian-produced K
mineral oil currently used at Hoa Binh Hydropower Plant and Envirotemp FR3 oil.
The final part of paper presents a simulation calculation when two comparable
oils are used in an actual distribution transformer. Experimental and simulation
results allow us to draw some important assessments in verifying the properties
of vegetable oils when applied for the transfomermer in Vietnam.

Keywords: Transformer-insulated oils, IEC standard experiments, vegetable
origin oils, Envirotemp FR3, 'K mineral oil, simulation of distribution transformers.
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Nguyén Nhat Tang", Nguyén Birc Quang

1.DAT VAN BE

Hién nay, hau hét may bién ap (MBA) cap phan phdi va
truyén tai déu duoc cach dién bang dau khoang. Tuy nhién,
diém han ché ctia dau khoang la kha ndng phan hily thap va
gay 6 nhiém khi xay ra sv c6 lam thoat dau ra méi treong.

Nguyén nhan dau khoang gay ra sw 6 nhiém méi truong
la do thanh phan c6 cac g6c Hydrocarbon va mot sé chat
phu gia lam tdng d6 bén dién va do bén oxy hoa [1]. Dé
khdc phuc nhuge diém nay, nhiéu loai dau sinh hoc co
nguodn goc tur thie vat, san sinh ra lugng khi CO, trong qua
trinh phan hdy hau nhu khéng dang kg, trong khi véi dau
khoang, lwvgng khi nay sinh ra sé cao hon nhiéu lan [2-4].

Nhiéu hang san xuat MBA 16n trén thé gi¢i dd ap dung
dau c6 ngudn goc ty nhién Biotemp cho cac dong may bién
ap phan phdi (Toshiba, Cooper, Eaton,...,) diéu ma con kha
m&i mé véi cac doanh nghiép san xuédt MBA tai Viét Nam. Do
do, viéc nghién ctru ting dung loai dau thyc vat nay véi cac
san pham MBA cUia Viét Nam la mot yéu cau cép thiét.

Bai bao trinh bay nghién ctu chi tiét trong viéc xem xét,
danh gia dac tinh thyc té clia dau bién 4p c6 ngudn goc
thuc vat, cu thé 1a Envirotemp FR3 trong diéu kién van
hanh thuc té tai MBA phan phdi cla Viét Nam. Su két hop
giira thi nghiém thuc té va méd phéng bang may tinh da cho
ra nhirng két qua kha quan veé viéc ap dung loai dau nay tai
Viét Nam.
2.DAU MAY BIEN AP CO NGUON GOC THYC VAT

Envirotemp FR3 la chét I6ng cach dién c6 ngudn goc
este tv nhién dwoc lam tlr dau thuc vat, than thién véi moi
treong [3-6]. Dic tinh ndi bat cla loai dau nay la dé dang
phan hay sinh hoc va khdng ddc tinh. Ngoai ra, loai dau nay
c6 dac tinh wu viét vé do chiu Ira, dd 6n dinh nhiét cao va
tinh nang cach dién, cu thé nhu sau:

- C6 kha nang phan hidy dén 99%, dat yéu cau cla quy
dinh vé maéi truong, khdng phai la rac thai nguy hai.

- Nhiét dé chép chay cao, ap suat hinh thanh thap khi
xay ra st cd hd quang, lam giam rli ro chay no bién thé.

- Kha néng gitr &m cao ctia dau sinh hoc gilp gidy cach
dién co toc do ldo hoa cham hon.
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- Hiéu qua truyén nhiét toét hon dau khoang.

- Kha nang tai tao sau st dung badng cac bién phap

diing phu gia c6 san trong cudc séng.
- Tu6i tho tvong dwong vai dau khoang.

Trong cac ndi dung ti€p theo, cac dac tinh clia dau may
bién ap nay sé dugc nghién ctu va phan tich bang thi

nghiém thuc té két hop véi md phdng may tinh.
3. THi NGHIEM DAU CACH PIEN MAY BIEN AP

3.1. Cac thi nghiém kiém chitng d&c tinh clla dau may

bién ap

DP6i v6i cac loai dau dwgc st dung lam vat liéu cach
dién, cac yéu cau co ban gom c6 tinh cach dién, tinh tan
nhiét, tinh ch6ng an mon va oxy hoa dau [6]. Cac tinh chat
nay dwoc ddm bao bang cac tham s6 do lvdng theo tiéu

chuén quéc té vai mdi loai dau [7-17] (bang 1).
Bang 1. C4c tiéu chuan quéc té voi céc loai dau cach dién

Dau khoang

D&u ester ti nhién

IEC 60296-4.0 - 2012-02 - Chét léng
cho (tng dung ki thuat dién - Mot s
loai dAu khong cho MBA va méy cat

[2]

IEC 62770-1.0 - 2013-11 - Chét Iéng
cho (tng dung ky thuat dién - Mot s
loai dau ester tw nhién cho MBA va
cac thiét bi dién tuong ty [4]

ASTM D 3487-09 - Tiéu chuan déc
tinh ki thuat doi voi dau khoang st
dung trong thiét bi dién[3]

ASTM D 6871-03-2008 - Tiéu chuén
ddc tinh k§f thuat doi véi dau ester tw
nhién st dung trong thiét bi dién [5]

|EEE STD C57.106-2006 - IEEE Huéng
dan st dung va béo dudng dau cac
dién trong thiét bi [16]

|EEE STD C57.147-2008 - IEEE Huéng
dan st dung va bao duting dAu ester
tw nhién trong MBA [17]

Hai loai dau dugc thi nghiém d6i chiing la cac loai dau
maoi: Dau FR3 - dau c6 ngudn goc tr dau nanh va dau
khoang lK, dang duoc str dung trong cac MBA clia Nha may
Thuy dién Hoa Binh.

3.1.1. Cacthinghiém tinh chat dién

Pac tinh dién quan trong nhat clia dau MBA la dién ap
danh thuing [8] va ton that dién moi tgd. So do thi nghiém
va két qua duwgc thé hiéntrén hinh 1, 2.

V&i két qua vé dién 4p danh thlng, hinh 2a, dau thuc
vat Envirotemp FR3 c6 kha nang cach dién cao hon so véi
dau may bién ap K, dau khoang théng thuong. Theo tiéu
chuan [3], gia tri nay khong dwgc nhd hon 35kV/cm. Nhu
vay, v6i quan diém quan trong nhat vé kha nang cach dién,
dau thyc vat Envirotemp FR3 dé cho thay tinh kha thi va vu
diém trong viéc st dung lam vat liéu cach dién thay thé cho
céc loai dau khoang khéc.

Thi nghiém do t6n that dién méi tgs, dai lvong dac
treng cho s chat lvgng cach dién cla dién méi, c6 anh
hudng rat nhiéu bdi do gia nhiét ctia mau thi nghiém, hinh
1b. K&t qua thi nghiém, hinh 2b, cho thay tén that dién moi
cla dau Envirotemp FR3 Ién hon kha nhiéu so voi dau
khoang thutng; gia tri nay cting Ién hon rat nhiéu so véi
gia tri do nha san xuéat cung cap (~0,02) [18]. So sanh voi
tiéu chuén [19] , tgé < 1,5%, thi két qua van trong pham vi
cho phép déi véi viéc ap dung cho cac may bién ap phan
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ph6i co6 dién ap tir 110kV tré xubng. C6 02 gid thiét giai
thich cho két qua thi nghiém, dé la

- Day la két qua thuong thay khi ti€n hanh thi nghiém
vGi cac dau dugc danh gia la qua méi (méi ché tao) va can
¢6 thoi gian on dinh [18]. Ngoai ra, rat nhiéu nghién ctu
cling da chi rd nhiét d6 c6 yéu td anh huéng rat nhiéu dén
tén hao dién moi clia loai dau thuc vat, gia tri ¢ thé tang
rat nhiéu lan néu vuwgt qua 100°C [20].

- S phan huy clia loai dau thuc vat cao khi dé tiép xdc
vGi khéng khi, phan nao diéu nay da xay ra trong qua trinh
dong rot, van chuyén tlr nha may dén phong thi nghiém.

600mI mau dau thi
nghiém

Nap dau vao thiét
bi do
Nangdién ap T
2+0,2kV/s
51an
Phoéng dién xay ra

Ghi lai gid tri dién
4p danh thang

AT
VI

Chulin b 1l mbu
diu thi nghiém

D)t oS¢ thi nghidém
vao thiét bl do

Ot dién dp AC "
0.03V/mm dén

1KV/men; SOH2

5
Gla nhigt dén 90C a
woi budc nhidt S°C;

Ghi gl ket qua &
20°C v 90°C

Hinh 1. C4c thi nghiém dac tinh cach dién dau MBA
a) Thinghiém dién ap danh thiing va may do Portatest A2
b) Thi nghiém ton thét dién moi tgs vamay do
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Hinh 2. Két qua thi nghiém cac déc tinh dién dau MBA clia dau Envirotemp
FR3 va dau khodng IK: a) Két qué do dién ap danh thiing; b) Két qua do ton hao
dién moi tg

3.1.2. Cacthinghiém dac tinh hoad hoc

Céc thi nghiém hoa hoc d6i chirng v6i 02 loai dau dwgc
thuc hién véi cac hang muc: thi nghiém tri s6 axit, thi
nghiém axit-bazo hoa tan, tap chat co hoc, ham luvgng khi
hoa tan va ham lvgng nuéc trong dau. Cac thi nghiém duoc
tién hanh theo céc tiéu chuan [10, 11] véi két qua thé hién
trén hinh 3.

Vé co ban, lvgng axit cé trong dau cao, hinh 3a, la diéu
khéng mong muén d6i véi cac vat liéu thé ran co trong
MBA. Tuy nhién, gia tri tri s6 axit do dugc van nam trong
tiéu chuan IEC dung cho MBA [16, 17], & gia tri yéu cau <
0,6 mgKOH/kg. Ngoai ra, loai axit trong dau FR3 (dau tv
nhién) c6 dang chudi dai va kém nguy hai hon so véi axit
chudi ngén cha dau khoang. Biéu nay da dwoc rét nhiéu
nghién ctru trén thé gi¢i chi ra khi so sanh vé mirc d6 hw
hong theo thdi gian cla céac vat liéu cach dién thé ran (gidy
cach dién) khi ngam trong dau Envirotemp FR3 va dau
khoang théng thuvong [21].

Két qua vé ham lvong nudce tan trong dau, hinh 3b, cho
thay c6 gia tri cao hon gap 2 lan so véi dau khoang K. bay
la mot yéu t6 cd loi cho loai dau nay vi tranh dwgc viéc hinh
thanh cac hat nwéc trong dau do kha nang tan clia nuwéc
trong dau cao. Ngoai ra, tinh gitt &m con gilp loai dau nay
c6 lgi thé trong viéc bao quan, tang tudi tho gidy cach dién
[22-23].
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Tri s6 axit (mgKOH/kg dau)
0.018
0.016 —— ,  —————
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b)

Hinh 3. Két qua thi nghiém cc dac tinh hod hoc dau MBA clia dau
Envirotemp FR3 va dau khoang 'K: a) Két qua do tri s axit; b) Két qua do ham
lwong nwéc

Céc thi nghiém khéc, nhv ham lvgng axit-bazo hoa tan
theo tiéu chuan, tap chat trong dau, ham lwgng khi hoa tan
[11-15], déu cho cac két qua tét, twvong duong véi dau
khoang K.

3.1.3. Cacthinghiém vat ly clia dau cach dién

Pun néng dau trong cdc thi
nghiém, d6 gia nhiét 5+6°C/phut

|

Céach nhiétdoé chdp chay du
doén +5°C tién hanh dét thir

|

Quay tay gat cham Ilra, khi nhiét do tang:
+10C véi dau cé NBCC < 110°C
+20C véidau cé NPCC > 110°C

|

Ngirng khudy tron dau. M&
16 h& & ndp coe ra trong 1s

—_—

Chép chay xay ra: khicé ngon lira | Khéng

xanh trén toan bo bé matdau

lco

Két thuc thi nghiém

3)
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Hinh 4. Thi nghiém do nhiét do chdp chay cdc kin (°C) v6i dau Enviratemp
FR3 va dau khodng IK theo tiéu chuan ASTM D93 [13]

Thi nghiém nhiét do chép chay coc kin [13] la hang muc
kiém tra dé danh gia mic do phan hdy clia dau cach dién
du@i tac dong ctia nhiét do, tao ra hdn hop hoi dé chay. Chi
tiéu nay xac dinh tinh an toan vé chay né cho céc thiét bi
dién chiva dau trong qua trinh van hanh, tiéu chuén thi
nghiém ASTM D93.

Hinh 4 thé hién r6 nhiét d6 chdp chay coc kin ctia dau
nguoén goc thuc vat Envirotemp FR3 cao gap khodng 1,7 lan
so voi dau khoang I'K. Biéu nay cho thay miic nhiét dé phan
hay dau cach dién Envirotemp FR3 tao ra hén hop hoi dé
chdy cao hon so v6i dau khoang. Néi cach khac dau
Envirotemp FR3 c6 kha nang chdéng chay cao, an toan hon
khi xay ra sw cd. Day c6 thé noi la wu diém quan trong clia
loai dau nay, gitp cho cac qua trinh qué doé gay ra nhiét do
cao trong MBA chdng lai s chay né s c6.

3.2. Thi nghiém dau v&i MBA phan phoi Viét Nam

Dé danh gia tong thé hiéu qua dau thuc vat, cac thi
nghiém xuét xudng cling nhw thi nghiém vé hiéu suat nang
lvgng véi MBA dugc thyc hién tai Cong ty Thiét bi dién
Bong Anh (EEMC) [24], v&i MBA st dung 180kVA, 35/0,4kV.
Hai loai dau duoc thr nghiém cling trong céc thi nghiém
nay la dau khoang ESTran 4 do Cdng ty Thiét bi dién Bong
Anh st dung va mau FR3. V&i mbi loai dau, MBA ding thi
nghiém can dwgc dua vao day truyén san xuat dé do day
cac loai dau can thi nghiém, dé on dinh dau trudc khi dem
ra thi nghiém.

DaGi voi cac thi nghiém co ban vé dién tré, mic cach
dién, dién ap cac cudn day déu cho cac két qua twong
ddng, ndm trong yéu cau chat lwvong clia cong ty.

Céc két qua thi nghiém khéng tai va ngan mach thé
hién trén bang 2 cho thay hiéu qua cla loai dau thuc vat
Envirotemp FR3 cé chat lvong twong dwong, tham chi tot
hon so véi dau khoang thuong.

V@& hiéu suat nang lvgng trong MBA dugc xac dinh theo
cdng thirc [25]:

~—&—Envirotemp FR3
—&—IK

0,5 S
Esow =05, 5 +0, 25, P,
Trong dé:
Esoy, - hiéu suét tinh bang phan tram clia MBA & 50%
phu tai va & hé s6 cong suat bang 1;
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S - ¢Ong suat danh dinh ctia MBA phan phdi tinh bang

kVA;

P, - t6n hao co tai cia MBA phan phéi, tinh bang kw;

P, - t&n hao khong tai ctia MBA phan phdi, tinh bang kw.

Két qua tinh toan Egy, phai duoc hiéu chinh vé nhiét do
chuan la 75°C theo TCVN 6306-1-2015 (IEC 60076-1) [26].

Bang 2. Két qua cac thi nghiém xudt xvdng va hiéu suat nang luong

Danhmyc MBAsirdungdau | MBAsdung
' khoang dau FR3
lo (%) 0,32 031
Po (W) 1365 1362
Uit (%) 5,12 511
P (W) 8375 835,0
Hiéu sudt nang wong Esp, (%) 98,6354 98,6390

Nhu vay dau thuc vat Envirotemp FR3 thod méan day du
céc tiéu chuan can co6 clia MBA phan phoi.
Cac thi nghiém phat nhiét duoc thyc hién nham danh

gid mic do tang nhiét trong van hanh ctia loai dau méi nay,
bang cach cung cdp cho MBA ngudn dién dé c6 dong dién
chay trong cac cudn day phia cao 4p va ha ap & gia tri dinh
murc. Viéc do nhiét do ctia MBA, 1 tiéng 1 lan, duoc thuc
hién dén khi nhiét do MBA dat dén trang thai bdo hoa. Mdi
loaj dau dwoc tién hanh do 03 l1an khac nhau, dé dam bao
céc két qua thé hién cd tinh chinh xac cao.

Tlr bang 3 c6 thé thdy, mic d6 tang nhiét clia loai dau
Envirotemp FR3 trong nhiéu trd'ng hop con tot hon so voi
mot s6 loai dau khoang thong thuong van dugc st dung
trong MBA, murc tang 23,5°C so v@i 26°C).

Nhu vay, cac thi nghiém loai dau thuc vat moi
Envirotemp FR3 v&i MBA phan phdi tai Viéet Nam déu cho
thay su thod mén cac yéu cau ki thuat can thiét va ddm bao
chét lvgng trong van hanh.

Bang 3. K&t qua thi nghiém phat nhiét trong MBA v6i dau FR3 va dau

khoéng 'K
... | Nhiét | Nhiét | Nhiét | Nhiét | Nhiét
... [Nhiét| ..~ . . A PURA
.. | Nhiét | .., | dovi | dd do | docudn @6 cudn
Thoi | .. ~..|d0l6p| ~, , . A .
T . |dOmdi| . tri | canh | canh | daycao [dayha
gian |, . " dau | .. o N )
truong wren | 9ida bén | bén | dppha |&ppha
MBA |caodp | hadp B b
Thi nghiém v6i dau Envirotemp FR3
Bandau 1| 8h30 | 26,00 | 26,30 | 26,50 | 26,50 | 26,50 | 26,90 | 26,50
Bao hoa 1| 16h30| 26,00 | 48,50 | 45,00 | 48,10 | 46,80 | 49,50 | 49,50
Bandau 2| 9h15 | 25,00 | 25,30 | 25,50 | 25,50 | 2550 | 25,90 | 25,50
Bdohoa2|17h15| 25,00 | 47,50 | 44,00 | 47,10 | 45,80 | 48,50 | 48,50
Thi nghiém v6i dau khoang ESTran 4
Bandau 1| 8h30 | 20,00 | 21,50 | 21,50 | 21,50 | 21,50 | 21,50 | 21,50
Béo hoa 1|16h30| 20,00 | 45,00 | 43,00 | 45,00 | 44,50 | 46,10 | 46,00
Bandau 2| 8h00 | 22,00 | 23,50 | 23,50 | 23,50 | 23,50 | 23,50 | 23,50
Béo hoa 2 | 16h00| 22,00 | 47,00 | 45,00 | 47,00 | 46,50 | 48,10 | 48,00

Vol. 56 - No. 3 (June 2020) e Journal of SCIENCE & TECHNOLOGY | 25



CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

4. MO PHONG KHA NANG TRUYEN NHIET CUA DAU
ENVIRONTEMP FR3

M6 hinh phan t hitu han dwgc xay dueng dé mé phong
tinh toan phan b6 ning lvong, ton that nang lueng trong
MBA trong hai trvong hop st dung dau khoang va dau
thuc vat nghién cru. Boi tugng md phéng la MBA 35/0,4kV,
cong suat 180kVA, dang dugc st dung van hanh thuc té.

Phurong phap nghién ctu st dung la phuvong phéap
phan tir hitu han [27], day la phwong phép s6 gan ding dé
giai cac bai toan dugc mé ta bang cac phuong trinh vi phan
dao ham riéng trén mién xac dinh c¢6 hinh dang va diéu
kién bién bat ky ma nghiém chinh xac khéng thé tim duoc
bang phuong phap giai tich.

4.1. b6i twgng nghién ctu

May bién ap nghién cttu la may st dung trong thi
nghiém, muc 3.2, loai ba pha ba try, dvgc lam mat bang
dau. Mach tir ctia MBA dugc lam bang thép ky thuat dién,
do tir thdm p, = 1000, c6 kich thudc 1an lwgt dai - cao - day
lan lvot la 103,625x66,5x22cm.

Tai mbi pha clia MBA, day quén duoc quén kiéu dong
tam, cudn day ha 4p & trong va cao ap & ngoai. Day quan
duoc lam bang dong, dd dan dién o = 59,6MS/m. Chiéu day
quéan clia cudn ha ap va cao ap quanh tru 1an luvot 1a 1cm va
3cm. Gilta 2 cudn day co I6p gidy cach dién day 0,5cm.
Khoang cach ngén nhét trong I6p dau MBA phan céch gitra

cac phalad=34mm.
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Hinh 5. C&u hinh va mé hinh phan t& hiru han clia MBA ba pha 35/0,4kV -
180kVA nghién ctu
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Hinh 5 biéu dién mé hinh MBA nghién cttu sau khi phan
ra dé giai bai toan theo phuong phéap phan ti hitu han bang
cong cu s6 FEMM (Finite Element Method Magnetics). Cau
hinh kich thuéc ctia mach tw, vi tri b6i day, do day cac boi
day dwgc md phong, tinh toan theo thiét ké that ciia may.

Nghién ctru trong bai bao khéng xét dén sy gia hoa
cing nhu bién doi theo thoi gian clia vat liéu. Bai toan dién
trvong tinh (electrostatic) dugc tinh toan véi hai truong
hop twong ¢ng: s dung (hang s6 dién mai) dau khoang
(e: =2,2) va st dung dau Envirotemp FR3 (g, = 3,5).

4.2. KEtqua mo6 phéng
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a) Cau hinh ban dau d = 34mm
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b) Cau hinh thay d6i d = 60mm

Hinh 6. Phan bo dién thé trong MBA va nang lugng tich trik trong dau

Hinh 6a biéu dién phan bé dién thé trong MBA khi st
dung dau Envirotemp FR3 tai thoi diém xét t, khi dét vao
pha A dién ap cwc dai V, trong khi dién 4p pha B va C la
-0,5V,. D€ danh gia tac dong khi thay té dau cach dién, dya
vao mod hinh phan tlr hitu han vira thanh Iap, nang lvong
tich trir trong dau MBA dugc xac dinh trong hai truong hop:
str dung dau khoang va dau Envirotemp FR3.

Bang 4. Nang Ivong tich trik trong dau véi cdu hinh d = 34mm
Dau khoang DauFR3
W (Joules) 0,01146 0,01813

Duva vao két qua moé phéng tinh toan (bang 4), ta nhan
thay voi cung diéu kién thi nghiém: néu st dung dau
Envirotemp FR3 sé thu dwgc nang lvgng tu trong dau 16n
hon (58,20%) so voi truong hgp dung dau khoang théng
thuong. Pay la yéu t6 khong cd loi, ¢é thé gay phat néng
trong dau.

Thay doéi do day Iép dau gitra cac pha

Cac md hinh mé phdng dwoc xay dwng khi thay doi do
day |6p dau gilra cac pha (d) dé danh gia do thay d6i vé
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nang luvong tich tri trong dau. K&t qua tinh toan trong
trwvong hop st dung dau Envirotemp FR3. Nang lwgng tich
tri trong I6p dau duwgc trinh bay trong hinh 6b va hiinh 7.

0019 — T

T T
—FR3 oil: W=f(d)
0018 - - Mineral oil: at d=34mm|

0017

lles)

30016

0015+

ked energy (Jo

00013

Sto

0012

0011

001 I | 1 L
35 40 45 50 55 60 65
Distance d (mm)

N° d(mm) Nang lugng tich trlk (Joules)
1 34 0,01813
2 40 0,01584
3 50 0,01399
4 60 0,01143
5 65 0,01075

Hinh 7. Phan bd dién thé trong MBA khi st dung dau FR3 Biotemp voi Ip
déu gitra cac pha thay doi

Duva vao két qua mod phong ta nhan thay, khoang cach
dau gilra cac pha cang tang thi nang luong Joules trong
dau cang giam. Khi st dung dau Envirotemp FR3 voi
khoang cach dau d = 60mm thi thu dwgc nang lvgng trong
dau bang trudng hop st dung dau khoang & cau hinh ban
dau (d,=34mm).

Nhuw vay, ngoai nhitng wu diém vé nhiét dé chép chay,
dién ap phéng dién,..., da dwgc trinh bay trong phan thi
nghiém, mot trong nhitng nhuwoc diém phai ké dén clia dau
thuc vat 1a hang s6 dién moi cao, dan dén nhiét do trong
dau co thé tang cao trong qua trinh van hanh. Do dé, dé cai
thién mirc do tan nhiét ctia dau, viéc thiét ké va ché tao can
chi y dén thay ddi dang ké kich thude ctia may nham dat
duwoc hiéu qua tét hon trong qua trinh van hanh.

5. KET LUAN

Bai bao trinh bay chi tiét cac thi nghiém theo tiéu chuén
IEC, ASTM v6i hai mau: dau khoang TK va dau thuc vat
Envirotemp FR3 trong cac thir nghiém thuc té véi may bién
ap phan phai Viét Nam. Cac két qua thi nghiém da chi ra wu
diém vuot tréi clia dau cé ngudn gdc thuc vat so vai dau
khoang, dién hinh nhu: Dién ap danh thdng va nhiét do
chép chay clia dau Envirotemp FR3 cao hon, gitp lam gidm
thi€u rdi ro chay nd MBA; Kha nang gir &m cla dau
Envirotemp FR3 cao hon gilp gidy canh dién str dung trong
MBA sé c6 toc dd 1do hda cham hon; Kha nang dap (rng cla
dau v6i MBA phan phoi phu hop véi yéu cau ki thuat. Bong
thoi, cac tac gia cling da thanh lap mé hinh phan tl hitu
han tinh toan khi sir dung dau khoang va dau Envirotemp
FR3 trong mot cau hinh MBA thuc té. Két qua tinh toan mo
phéng chi ra rang khi st dung dau Envirotemp FR3 nén
xem xét dan do day l6p dau gilta cac pha lén khoang 1,76
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lan so véi treong hop st dung dau khoang. Bay la mét luu
y quan trong trong viéc &p dung dau FR3 trong thuc té tai
Viét Nam.

Viéc nghién ctu thi nghiém dau khoang va dau
Envirotemp FR3 ¢ y nghta nhét dinh trong viéc danh gia
thuc té viéc ap dung dau cé ngudn gbc thuc vat trong MBA
phan phoi tai Viét Nam. Deieu nay sé gilp ich cho cac
nghién ctru ti€p theo nhu thir nghiém van hanh MBA thuc
té vdi hai loai dau trong cling diéu kién tai Viét Nam.
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Viét Nam.
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