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Tém tit: Bai bdo trinh bay két qua khao sat thuc nghiém dac tinh khong tai cua dong
co khéong dong bg ba pha JW6314 (180W) trén hé thong thi nghiém NVIS 7006. Muc tiéu
chinh cua nghién cvru la xdc dinh cdc thong s6 mach tir, tach biét tén hao sdt tir va tén hao
co, dong thoi danh gia do chinh xdc cia hé thong do lwong tich hop khi lam viéc véi dong
co cong sudt nhé. Phwong phdp nghién ciru két hop thu thdp dir liéu thuc nghiém (dién dp,
cong sudt, toc dd) trong dai tir OV dén 440V véi hai cdu hinh dau ddy Sao va Tam gidc. Két
qua thire nghiém xdc dinh céng sudt ton hao khéng tdi tai 380V la 17,11W (Sao) va 51,89W
(Tam gidc), phit hop véi Iy thuyét mach dién (Aliprantis & Wasynczuk, 2022; Fitzgerald va
cong su, 2003). Nghién ciru ciing chi ra hién tuwong bdo hoa tir nghiém trong tqi dién ap cao
va su khong twong thich vé ddi do ciia ampe ké tich hop trén bo NVIS 7006 doi véi dong dién
nhé. Tir d6, bai bdo dé xudt cdc gidi phdp ky thudt va phwong phdp xir Iy sé liéu bang ty sé
Wattmeter dé t6i wu héa viéc sir dung thiét bi trong dao tao va nghién curu.

Tir khéa: dong co khéong dong bo, JW6314, NVIS 7006, thi nghiém khéng tdi, phiong phdp
hai wattmeter

I. Giéi thiéu hiéu suat, mo-men khoi dong va dap tmg

Pong co khong dong bo chiém hon dong hoc cua hé thong truyen dong.

85% tong s6 dong co dién duoc sir dung
trong cong nghiép toan cau nhd ciu tric
bén viing, chi phi thap va kha niang van
hanh tin cdy. Trong quy trinh thiét k&, ché
tao va van hanh dong co dién, viéc xac
dinh chinh xac cac thong sb cia mach dién
thay thé 14 budc quan trong nhét dé dy bao
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Thi nghiém khong tai 1a phuong
phap tiéu chuan nham xéac dinh cac thong
s nhanh tir héa va thanh phan t6n hao
ning luong, dong vai tro quyét dinh dén
hiéu sudt cta dong co khong dong bod
(IEEE, 2017). Hién nay, cac bd thuc hanh
tich hgp nhu NVIS 7006 dugc str dung



rong rai nho tinh tryc quan va an toan
trong dao tao k¥ thuat (Nvis Technologies,
2026). Tuy nhién, mot vin d& thuc tién
it dugc cac nghién ctu trudc diy dé cap
sau la hién twong khong tuong thich dai
do khi van hanh céc thiét bi do tiéu chuan
(thuong thiét ké cho dai 1HP - 3HP)
v6i cac dong co cong sudt siéu nhd nhu
JW6314 (180W).

bong co JW6314 c6 dong dién dinh
murc thap va hé sé cong suat khong tai cuc
nho (cosg, < 0,25), dan dén sai s6 lugng
tir hoa 16n trén ampe ké va hién tuong s6
chi am trén dong ho do watt, gay kho khin
cho viéc thu thap dir liéu chinh x4c. Diém
khac biét c6t 16i ctia nghién ciru nay so voi
cac ndi dung thi nghiém may dién thong
thuong la viéc nhan di¢n va giai quyét cac
di thuong vé mat dir liéu thong qua phan
tich chuyén sau ty s6 ctia dong hd do watt
thay vi dua vao cac phép do dong dién
tric tiép bi 16i. Két qua nghién ctu khong
chi cung cip thong sb k¥ thuat chinh xac
cho dong co JW6314 ma con dé xuit quy
trinh xtr 1y s6 liéu tbi wu cho cac hé thong
thi nghiém c6 dai do khong tuong thich,
gop phan nang cao chat lugng thuc hanh
va nghién ctru khoa hoc trong diéu kién
han ché vé thiét bi do chuyén dung.

IL. Co s6 1y thuyét

2.1. M6 hinh todn hoc cua dong co
khong dong b 6 ché dj khong tai

Khi dong co van hanh ¢ ché do
khong tai, truc dong co khong chiu tai co
hoc nao ngoai ma sat cua chinh no. Tdc
d¢ rotor (n ) tiém cén tbc d6 dong bo (n),
dan dén hé sb truot s rat nho (s ~ 0).Mach
dién thay thé mot pha cua dong co trong
trang thai nay c6 thé duoc don gian hoa.
Do tr¢ khang nhanh rotor R /s tr¢ nén rat
16n (vi s — 0), dong di¢n rotor I', gan nhu
bang 0. Dong dién stator I, lac nay chinh

143

la dong khong tai I, bao gdm hai thanh
phan vudng pha nhau:

Dong tir hoa (I ): Tao ra tr thong
quay trong khe hd khong khi. Do khe hd
khong khi trong dong co khong dong bod
16n hon may bién ap, I chiém ty trong 16n
trong I, va 1am cho h¢ s6 cong suit (cos
¢,) rat thap.

Dong ton hao sét (I, ): Béc trung cho
nang luong tiéu tan dudi dang nhiét do hién
tugng tré tir va dong xody trong 15i thép
stator (Rodriguez-Sotelo va cong su, 2022).

Phuong trinh can bang cong suét tai
ché do khong tai:

P =3V, Lcosg=P AP +P (1)

in,NL

Trong do:
P, \: Tong cong suat dién dau vao
ba pha.

P, =3’R;: Tén hao dong trén day
quan stator (R 1a dién tr¢ stator).

P Tdn hao sét ti, phu thudc vao
dién ap (V' d&én V?).

P T,é)n hao ma sEit V{:l’ quat gio, phu
thudc vao tdc do quay. O ché do khong tai,
toc do gan nhu hiang s6 nén P, duoc coi
13 hang s6.

2.2. Phuong phdp do cong sudt hai
dong ho do watt

Day la phuong phap tiéu chuan dé
do cong sudt trong mach ba pha ba day
(khong c6 day trung tinh), dugc ap dung
trén NVIS 7006.

Nguyén 1y:

DPdng ho do watt 1 (W,): Cudn dong
noi ti€p pha A, cudn ap noi1 gilra pha A va
pha C.

Pong ho do watt 2 (W,): Cudn dong
noi ti€p pha B, cudn ap noi gitta pha B va
pha C.

(Gia su pha C la pha chung).
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Téng cong suat tac dung ba pha:
P =W +W, (2)

Hé sb cong sudt (cosp) duge xac
dinh tir ty s6 ciia hai dong hd do:

tantan ¢ =321 3)

wi+wy
Hién tuong s6 chi am: Piém dic
biét quan trong trong thi nghiém khong
tai 1a hé s6 cong suat cua dong co thudng
rat thap, cospo < 0,5 (twong tng ¢ > 60°).
Theo ly thuyét phasor:

W =V L, cos cos (30"+¢) 4)
W,=V L, cos cos (30"-¢) (5)

Khi ¢>60°, hang tir (30%+¢)>90°,
lam cho (30°+¢)<0. Két qua la dong ho
do watt 1 s& hién thi gia tri am hodc kim
quay nguoc.

Trong thuc té thi nghiém trén NVIS
7006, néu sir dung dong hod sé khong hién
thi ddu hoac nguoi do dao chiéu cudn
dong dé doc tri s6 duong, can phai xir 1y
s6 liéu can than:

Néu cosp <0.5: P, =|W,_|-W,| (6)
Néucosp>0.5: P, =|W, [+ W, | (7)

Dbi voi dong co TW6314 (180W),
hé s6 cong suat khong tai dién hinh roi
vao khoang 0,15 - 0,25, chic chin roi vao
tredng hop phai trir di s6 chi nho hon.

III. Phwong phap, vat liéu
nghién ciru

3.1. H¢ thong thi nghi¢m NVIS 7006

NVIS 7006 1a mdt bo thuc hanh
toan dién dugc thiét ké dé giang day cac
dac tinh cua dong co cam ung. Dya trén
tai liéu k¥ thuat, hé théng bao gdom:

Ngudn cip: 3 pha 415V, 50Hz qua
MCB bao vé.

Bang diéu khién: Vat liéu cach dién
cao, tich hop so dd diu ndi .

Thiét bi do ludng tich hop bao gdbm:

02 DPong hd do watt (Digital/Analog
tuy phién ban, nhung thuong la Digital
trong cac phién ban mai): Daido 0-1500W.

01 volt ké AC: 0-500V.

01 Ampe ké AC: 0-5A (hodc 10A).

DPong ho do tdc do: Cam bién quang/
tlr, hién thi sé.

Khdi tai co hoc: Hé théng phanh
ham co khi c6 kha ning diéu chinh tai
trong, tuy nhién trong bai bao nay tai dugc
thao 16ng hoan toan dé dam bao diéu kién
khong tai ly tuong.

Nhan dinh vé d6 phan giai: Véi
thang do Ampe ké 1én téi 5A hodc 10A,
do phan giai thuong la 0,01A hoac 0,1A.
Dbi voi dong co cong suit nho co dong
khong tai thap, sai s6 luong tir hoa 1a mot
yéu t6 can xem xét ky.

3.2. Dong co thir nghiém JW6314

Pong co JW6314 1a dbdi tuong
chinh ctia nghién ctru. Pay 1a loai dong co
khong dong bo ba pha ré-to 10ng soc cd
nho, thuong dung trong cac mo hinh day
hoc hodc bang chuyén nho.

Ma hi¢u: JW6314.

Cong suat dinh muc (P ). 180W
(twong duong 0,24 HP).

Dién ap dinh murc: 380V

Téc do dinh muc: 1400 vong/phut
(4 cuc tu, S0Hz).

Cép cach dién: Class B.

Cép bao vé: IP44.



3.3. Quy trinh thuc nghiém

Hinh 1. Bo thi nghiém NVIS 7006 va
dong co JW6314
Dt li¢u dugc thu thap thong qua quy
trinh thi nghiém nghiém ngat trén NVIS
7006 theo céac budc sau:
Thiét 1ap: Két ndi dong co JW6314
v61 NVIS 7006. Bam bao truc dong co tu
do, khong két nbi day dai tai.
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Pau nbi sao: Cau ndi 3 dau cubi
cudn day (U2, V2, W2) chum lai. Ngudn
cap vao 3 dau dau (Ul, VI, W1). Tang
dan dién ap tir OV dén 440V bang bién ap
tu ngau ba pha.

Péu ndi tam giac: Cau ndi dau-cudi
(U1-W2, V1-U2, W1-V2). Tang dan dién
ap tir OV dén 440V.

Thu thap dit liéu: Tai moi bude dién
ap (budc nhay 5V-10V), ghi lai cac gia tri
gdm dién ép day (V,), dong dién day (I,
- luu y van dé thiét bi), cong suat thanh
phén (W, W), va téc d6 (n).

IV. Két qua va thao luin

Dt li¢u thuc nghiém cung cép mot
cai nhin chi tiét vé hanh vi ciia dong co.
Phan tich sau céc khia canh: di thuong
dong dién, so sanh cong sudt Sao/tam giac
va dic tinh ton hao.

M -

Hinh 2. Biéu do cong suat va toc do quay cua dong co khi o ché do sao va tam giac

Do thi P, = f(V) xdy dung tir dit
lidu cho thiy dang dudng cong Parabol
(P~V?). Viéc ngoai suy duong cong nay
vé V=0 (nhung van duy tri téc d6 dong
b6 - mot phuong phap 1y thuyét) sé cho ta
gia tri P (tén hao co). Dua trén dit li¢u
thép nhét do duogc (3,25W tai 65V sao),
c6 thé ude lugng P, clia IW6314 rét nho,
khoang 1-2W, phu hop véi rotor khoi
luong nhe va vong bi chit lugng tot cta
dong co danh cho thi nghiém.

4.1. Phdn tich di thuwong dit liéu

dong dién
Mot phat hién quan trong tur bd

dir li€u 1a ¢ dong dién AC ghi nhan gia
tri 0 tai toan bd cac diém do, ngay ca khi
dién ap dat 440V va tong cong suat 1én toi
gan 100W.

Dir li€u quan sat: V = 440V, P~
91W, 1 =0A.

Nguyén nhan k¥ thuat: Pay 1a minh
chung dién hinh cho su khong tuong thich
dai do.
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bong co 180W co6 dong dinh muc
khoang

180
V3%380%0,8x0,75

~ 0,454 (8)

Irat ~

Dong khong tai thuong bang 40-
60% dong dinh muc: I = 0,2A - 0,3A.

Ampe ké trén NVIS 7006 c6 thang
do 5A. Néu ampe ké 14 loai k¥ thuat s co
d6 phan giai thip (vi du 0.1A) hodc c6 cai
dat ngudng cit dé khir nhidu (vi du dong <
0,5A hién thj 1a 0), thi thiét b s& khong thé
hién thi dong dién ctia dong co TW6314.

Hé qua nghién ciru: Khong thé s
dung truc tiép sb liéu dong dién dé tinh
toan hé s6 cong suét theo cong thirc

P =+/3VI cos cos ¢ 9)

Thay vao do, nghién ctru nay sé€ su
dung phuong phéap ty sé6 Wattmeter (da
trinh bay ¢ muc 2.2) dé suy ra trang thai
hoat dong cua dong co.

4.2. Phén tich dic tinh ché dé diu
hinh sao

Ché do sao dit dién ap pha thap hon
% L/\/§) lén cac cudn day, lam gidam dong
tr hoa va cong suat ti€u thy, rat phu hop
dé khao sat dong co & trang thai khoi dong
hodc chay non tai. Dé lam 1o céc két qua thu
duoc tai Hinh 3, cac dac tinh dinh mure cia
dong co JW6314 duoc dbi chiéu nhu sau:

Ghi chu Ptang duege tinh bang W, - w,
do gia thiet che do khong tai co PF thap.

Téing hap céc thing s6 - Ché 46 dhu Sao

=

-

Hinh 3. Téng hop cdc théng sé ché do
ddu sao

Phan tich chi tiét:

1. V& toc do va hé sb trugt: Tai dién
ap dinh muc 380V, toc do thuc nghiém dat
1493 rpm. So véi toc do dong bo 1y thuyét
n = (120x50)/4 = 1500 rpm, hé s6 truot tinh
toan la la n = (1500-1493)/1500 = 0,47% .
Gia tri trugt cyc nho nay (thuong s < 1\%) la
minh chting vat Iy khang dinh dong co dang
van hanh & diéu kién khong tai 1y tuong.

2.Vé cong suét tiéu thu: Tai 380V,
cong suat khong tai ghi nhan 1a 17,11W.
Vi cong suat dinh muc P = 180W, ton
hao khong tai lic nay chi chiém khoang
9,5% P__. Thanh phan nay bao gém ton
hao sit tir P L Va tén hao co P, trong do
P, dugc udc lugng rat nho khoang 1-2W
do rotor c6 khéi luong nhe va ma sat thap.

3.Vé dong di¢n: Dong dién dinh
mirc ctia JW6314 theo tinh toan 1y thuyét
la khoang 0,45A, trong dé dong khong tai
I, thuong dao dong tir 0,2A dén 0,3A. Tuy
nhién, do ampe ké trén bd NVIS 7006 co
thang do 5A va do phan giai thap, gia tri
dong dién thyc té khong thé hién thi (ghi
nhian mtc 0A), budc nghién ctru phai st
dung phuong phép ty sé dong hd do watt
dé xac dinh trang thai.

4.3. Phén tich dic tinh ché dé diu
hinh tam giac

Ché d6 tam giac dat tron dién ap day
1én cudn day pha.

Tidng hop cac thang 56 - Che dé dau Tam giac

—

10

Hinh 4. Tong hop cdc théng sé ché dg
ddu tam gidc



Phan tich chi tiét:

1. So sanh cong suét sao - tam giac:
Tai cung di¢n ap day 380V:

P, =17,11 W.

P =51,89W.

Tamgiac
Ty 1¢ thuc nghiém:
PA _ 51,89
Py, 1711

~ 3,03 (10)

Ly thuyét: P =3P (do dlentrophakhong
ddi, 4p pha tang \/_ lan nén cong suit ting
(\/_ ) = 3lan) (Kallaste va cong s, 2026).

Két luan: Dir liéu khop hoan hao voi
ly thuyét mach dién (sai s6 < 1%). Piéu
nay khang dinh d6 chinh xéac ctia cic cam
bién cong suat trén NVIS 7006 tai dai do
nay, bat chap viéc ampe ké khong hién thi.

2. Hién tugng bao hoa tur:

Tai 440V ché d6 tam giac, cong suit
votlén91,32W (gﬁn 50% cong suatdinh murc
ctia dong co) chi dé chay khong tai. Diéu nay
cho thiy 15 thép da bdo hoa nghiém trong,
dong tir hoa tang vot phi tuyén, giy nong
dong co nhanh chong. Khuyén cdo khong
nén van hanh lau dai & ché do nay.

3.Hién tuong déng hd do watt
dao chiéu:

Nhin vao dir liéu tho:

Sao 380V: W =6,34, W, =23,45.

Tam giac 380V: W = 25,73, W, =
77,62. Ca hai truong hgp W, >> W . Voi
dong co khong tai (), ly thuyét chi ra mdt
ddng hd do watt phai am. Viéc di liéu ghi
nhan s6 duong ching t6 ngudi do da xir
ly bang cach lay tri tuyét doi. Viéc tinh

g o = W, = W, cho két qua ty 18 1:3
chinh xéc hcrn han S0 voi W, + W, xdc
nhan gia thuyét vé s6 chi am.

4.4. Tinh todn thong s6 mach tiv
Str dung dir li€u tai 380V (sao):
Cong suét vao: P, = 17,11 W.
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Pién 4p pha: v | =380//\3 ~219,4V.

Gia st ton hao dong P, =0 (do dong
nho), ta c6 P, SPAP

bién tro nhanh tur hoa R, (boquaP,
dé udc luong so bo) (Wildi, 2005)

3vf, _ 3x219.42
Py 17,11

Rse ~ ~ 84390 (1)

Gia tri nay rat16n, dic trung cho dong
tir hoa nho cua dong co cong sudt thap.

V. Két luén

Bai bao da hoan thanh viéc khao sat
dac tinh khong tai cua dong co JW6314
trén hé thong NVIS 7006.

Két qua chinh: Xac dinh dugc cong
sudt ton hao khong tai tai 380V 1a 17,11W
(sao) va 51,89W (tam giac). Xac nhan
dong co van hanh on dinh & tc do 1490-
1500 rpm trong dai &p rong.

Phat hién: Hé thong do ludng dong
dién cua NVIS 7006 chua du do nhay dé
do dong khong tai ctia dong co 180W, nén
b6 sung thiét bi ngoai.

Khuyén nghi: P6i v6i cac bai thi
nghiém tuwong lai, nén sir dung ampe ké
kim hodc dong hd van ning ngoai dé do
dong. DPong thoi can nim 16 quy tic dau
ctia dong hd do watt khi cose < 0,5.

Nghién ctru nay khing dinh rang du
c6 nhirng han ché vé thiét bi, viéc phan
tich dit liéu sdu sic van cho phép trich
xuat ddy du cac dic tinh vat 1y coa may
dién, phuc vu hi¢u qua cho cong tac dao
tao va nghién ctru khoa hoc.
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INVESTIGATING NO-LOAD CHARACTERISTICS
OF JW6314 INDUCTION MOTOR USING NVIS 7006
TRAINING SYSTEM

Tu Viet Hoang', Trinh Thi Hau', Dinh Khac Long', Phan Van Hai'

Abstract: This paper investigates the no-load characteristics of the JW6314 three-
phase induction motor (180W) using the NVIS 7006 experimental system. The study aims to
determine magnetic circuit parameters, separate core and mechanical losses, and evaluate
the integrated measurement system s performance for low-power machines. The methodology
involves collecting experimental data (voltage, power, and speed) from 0V to 440V under
Star and Delta configurations. Experimental results showed no-load power losses at 380V
of 17.11W (Star) and 51.89W (Delta), aligning with electrical circuit theory (Aliprantis
& Wasynczuk, 2022; Fitzgerald et al., 2003). The findings highlight significant magnetic
saturation at high voltages and a range mismatch in the NVIS 70065 integrated ammeter
for low currents. Consequently, the paper proposes technical solutions and data processing

methods based on the Wattmeter ratio to optimize the use of the NVIS 70006 system in technical
education and research.

Keywords: induction motor, JW6314, NVIS 7006, no-load test, two-wattmeter method
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