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DESIGN OF WELDING MACHINE USING HYDROXYL GAS (HHO)
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Tém tit - Ngay nay, nghién ctru vé ngudn nang luong tir nudc
dang phat trién manh m&. Khi hydroxyl (HHO) dugc tao ra bing
qué trinh dién phan nu6c. Day 1a mot khi hn hop véi thanh phan
khéng dbi, bao gdbm 2 nguyén tir hydrogen va 1 nguyén tir oxy,
v6i nhitng dic tinh nhu tiét kiém ning luong, hiéu qua va than
thién véi méi trudong hon so voi khi acetylene va LPG, nhiing loai
khi thong thuong dugce st dung trong may han. Bai bao nay chu
yéu tap trung vao viéc thiét ké va ché tao may han st dung khi
hydroxyl (HHO) v6i muc tiéu tao ra khi hydroxyl dé thay thé cho
khi acetylene thong thudng trong qué trinh han va cét kim loai.
Hiéu suit tao khi hydroxyl dugc do dac trong nhiéu diéu kién khac
nhau. May han nay ¢ luu luong khi 16n nhit 13 9,7311/p; dong
dién 30A; cung véi dién ap 60V.

Tir khéa - Khi hydroxyl; may han; dién phan kiéu kho; khi
acetylene; Hydrogen.

1. Gioi thi¢u

Nhu cau nhién lidu ngay cang ting, dan dén sy ting gia
ctia dau tho va cac loai khi sir dung trong dong co ddt trong,
cling nhu mot s6 thiét bi san xuat nhu khi Acetylene (C2Hy),
duoc wa chudng trong qua trinh han va cét kim loai, va dang
ngay cang tré nén dét d6. Hon nira, lugng khi carbon dioxide
trong bau khi quyen ngay cang gia tang khong ngung. Vi
vdy, chung ta can trién khai cac ngudn ning luong tai tao voi
mirc d6 phat thai carbon thip hodc tham chi khéng c¢6, nhu
nhién liéu hydrogen. Hydrogen c6 mét do ning lugng thip
theo thé tich, va n6 khé 1ong, doi hoi thiét bi luu trir dic biét.
Phuong 4n st dung hydrogen trong hdn hop khi véi oxygen
(goi 1a khi hydroxyl, HHO) da thu hut sy quan tdm cuta gidi
khoa hoc trong nhiing nam gan déay. Khi hydroxyl (HHO),
dugc tao ra thong qua qua trinh dién phan nudc, 1a mot
ngudn ning lugng tiém nang c6 thé thay thé cho cic ngudn
nang lugng truyén thong véi lugng phat thai carbon it. Trong
qué trinh chay, khi hydroxyl c6 thé dt chay hoan toan ma
khong can thém oxygen. Viéc bd sung thém oxygen co thé
tao ra cac chét gy 6 nhi®m va anh huéng dén chét luong
khong khi. Do d6, khi hydroxyl c6 thé sir dung trong khong
gian han ché, nhu phong kin, ma khong de doa dén an toan
ctia ngudi van hanh. Str dung khi hydroxyl 1am ngudn ning
luong thay thé dang dan trg nén phd bién trong nhiéu linh
vuc cong nghiép

Phat trién may han st dung khi hydroxyl giup giam nhu
cau str dung ngudn ning lugng truyén thdng va giam luong

Abstract - Today, research on energy sources from water is advancing
strongly. Hydroxyl gas (HHO) is generated through the electrolysis of
water. It is a mixed gas with a consistent composition of 2 hydrogen
atoms and 1 oxygen atom. Hydroxyl gas possesses characteristics such
as energy efficiency and environmental friendliness, making it a more
sustainable option compared to acetylene and LPG - gases commonly
used in welding machines. This paper focuses on the design and
manufacture of welding machines using hydroxyl gas (HHO) with the
goal of creating hydroxyl gas (HHO) to replace conventional
acetylene gas in the process of welding and cutting metal. Hydroxyl
gas generation efficiency was measured under various conditions.
This welding machine has a maximum gas flow of 9.731l/p, a current
of 30A, and a voltage of 60V.

Key words - Hydroxyl gas; welding machine;
electrolyser; gas acetylene; Hydrogen.

dry cell

khi thai carbon dioxide, tir d6 gop phan vao bao vé moi
truong va st dung nhién li¢u tai tao.

Han khi 1a qua trinh vat han va que han dugc nung néng
dén trang thai phu hop dé han bang ngon lira duoc tao ra tir
khi @6t (C2Ha, CHa, CeHs...) c6 O2. Thong dung nhat 1a
han bang khi oxy — acetylene vi nhiét sinh ra do phan tng
chay cua hai khi nay 16n va tap trung, tao thanh ngon lua
¢6 nhiét d6 cao (3200°C). Cac loai khi ty nhién khac c6 tinh
chét vé kha ning tu bdc chay, nhiét giai phong tir phan ng
chay tuong tu acetylene nhung & mirc d6 thip hon. Cac tmg
dung ctia ching vuot ra ngoai pham vi hep vi chiing an toan
hon va it gay chay nd, tir d6 ginp viée luu trit tré nén dé
dang va tiét kiém hon.

Cin ctr theo ty 1& ctia hon hgp khi han, ngon lira han
¢6 thé chia thanh ba loai: ngon Itra binh thudng, ngon Itra
oxy héa va ngon lira carbon hoa. Mdi loai lai c6 thé chia
thanh 3 ving: ving hat nhan (mau séng tréng), ving hoan
nguyén (mau sang vang), va ving oxy hoa (mau vang sam
c6 khai) [1-2].

S Tl R o
— s TH,

T Ngon Itra trung hoa

|
H|

T(C) 0.

Ngon Itra dxy héa

T»

L (mm) Ngon Iwa cacbon hoa
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Oxygen la chat khi can cho sy chay, khong méau, khong
mui, nhe hon khong khi, n6 chiém 21% thé tich khong khi.
Oxygen dung trong han khi la oxygen k§y thuét c6 d¢ tinh
khiét 98,5 — 99,5% va khoang 0,5 — 1,5% tap chit (N2, Ar).

Acetylene 1a khi chay, cong thuc hoéa hoc 1a CoHa.
Acetylene 1a chat khong mau, nhe hon khong khi va c6 mui
héc khi & nguyén chat, n6 d& chay va d& gay nd. Hit trong
thoi gian dai c6 thé gay ra cam giac chong mit, budn non
va nguy co bi nhiém doc.

Hydrogen 1a mot nguyén t6 hoa hoc trong bang tuan hoan
v6i s0 nguyén tir 1a 1 va nguyén tir khéi 1a khoang 1 dvC.
Hydrogen 14 mot chat riéng biét va khi bi d6t trong khong
khi n6 tao ra san phém 1a nude. O nhiét do va ap suét tiéu
chudn hydrogen 13 mot khi ludng nguyén tir c6 cong thirc
phén tir Hy, khong mau, khong mui, dé bt chay, c6 nhiét do
s6i 20,27 K (-252,87°C) va nhiét d6 nong chay 14,02 K
(-259,14°C). Tinh thé hydrogen co cau triic luc phuong, cd
hoéa tri 1 va c6 thé phan timg v6i hau hét cac nguyén té hoa
hoc khac. Khi hydrogen c6 tinh chay cao va s€ chay trong
khong khi trong khoang nong do thé tich tir 4% dén 75%.
Khi hydroxyl hay khi HHO 1a hdn hop ctia khi hydrogen
(Hz) va khi oxygen (O;) theo ty 18 thé tich 2:1, dugc san xuat
tir nude bang phuwong phap dién phan [3].

Khi HHO 14 san pham ciia qué trinh dién phan nudc nén
khi HHO c¢6 thanh phan chinh 1a hydrogen, con oxygen la
khi tham gia phan tmg chay nén khi HHO c6 tinh chét twong
tu nhu khi hydrogen, vé co ban qué trinh chay cua khi
hydrogen chiém chii yéu trong khi HHO cho nén tinh chét
chii yéu cua khi HHO 1a cac tinh chat cua khi hydrogen.
Phuong phap nay dung nuge détaora lra thong qua hé thong
dién phan, dugc thiét ké dé sir dung cac ngudn cung cép dién
va nude. Khi d6, nude s€ duge tach thanh khi hydrogen va
oxygen rdi dwa vao mot ngon dudc va tao thanh lira. Ngon
lira tir hé thong nay c6 nhiét d6 thap hon va dé kiém soat hon
so v6i ngon lira nong hinh thanh tir khi oxy két hop véi
propan hodc acetylene, thuong dugc sir dung trong han xi
hoic cac ing dung cong nghiép khac can st dung lira [4].

Loi ich ctia hé théng méi 1a ngon dude sinh ra lira ludn
lanh va khong bi nong trong qua trinh str dung vi ltra dugce
sinh ra va bdc chay bén ngoai ngon dude. Ngon lira s& van gitr
trang thai lanh ngay ca sau khi ngimg sir dung, vi vy c6 thé
dat & bét cir vi tri ndo mong mudn. Viée sir dung acetylene dé
tao ra lira theo phuong phap thong thuong da bi cam ¢ nhing
noi dé o ri khi vi d& gay nguy hiém va bat tién. Cac ngon lira
néng duge tao ra theo cach ndy ciing yéu cau phai can than
khi tiép xuc véi cac kim loai nhay cdm nhu nhom.

Bing 1. So sanh HHO vdéi acetylene [5]

Tinh chét Acetylene Khi Hz
Cong thurc hda hoc CaH2 H2
Khéi lugng phan tir (g/mol) 26,037 0,0838
e b
Nhiét d6 bdc chay(°K) 598 858
Niing suit toa nhiét (MJ/kg) 54,6 120
Trong lugng riéng(kg/cm?) 26,037 0,0838

Bang 1 so sanh HHO v6i acetylene ching ta thiy, so
voi acetylene dugc sir dung pho bien ngay nay, thi HHO ¢6
nang suat toa nhiét (nhi¢t luong toa ra khi dot chay hoan

toan 1 kg nhién li§u)r 16n hon, do d6 véi cung mot lwong
nhién li€u dung dé do6t thi HHO sinh ra nhiéu nhiét lugng
hon vi vay st dung HHO tiét kiém hon.

Bing 2. So sanh HHO véi diu mé [6]

Tinh chét Diu mé Khi HHO
Cong thirc héa hoc CsHas Hz
Khdi lwgng phén tir (g/mol) 721-785 0,0838
Tbc d6 chay (cm/s) 41,5 237
Nhiét d6 bdc chay (°K) 533-733 858
Chi s6 octan 92-98 130
Nhiét tri (MI/kg) 44 120
Trong lugng riéng (kg/cm®) 721-785 0,0838

Bang 2 so sanh HHO véi ddu mo cho thay, so voi dau
mé mdt loai nhién liéu hoa thach dugc sir dung pho bién
ngdy nay thi nhiét tri 16n hon, do d6 cuing mot lugng nhién
liéu dung dé ddt thi HHO sinh ra nhiéu nhiét luong hon vi
vay st dung HHO tiét kiém hon.

2. Tinh to4n, ché tao may han sir dung hydroxyl (HHO)
2.1. Nguyén ly tao khi HHO
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Hinh 2. Nguyén Iy tao khi HHO

Khi HHO 12 mét sy két hop cua hai loai khi hydrogen
Hz va oxygen Oz. Phuong trinh héa hoc don gidn e chuyen
ddi ciia nude (chét 1ong) thanh HHO (khi) c6 thé dugc viét
nhu sau:

H,0O(1) — HHO(k) Q)

Véi sy giup d& cua dong dién mot chiéu t6i cac té bao
dién phan dé phan tach nudc thanh hydrogen va oxygen.

2H,0 (1) + NANG LUQNG — 2H; + O, 2)

Qua trinh héa hoc ¢6 thé d& dang ting toc do l;éng cach
sir dung chat xuc tac va trong qua trinh cac chat xuc tac
duoc chon kh6n’g thay doi t}}uéc tinh cua né. Muc dich
chinh cua cac chat xtc tac la ¢ lam giam lugng nang luong
can thiet dé chuyén doi. Phuong trinh hoa hoc mo ta cac
churc nang cua chat xuc tac:

2 H0 (1) + XUC TAC + NANG LUONG 3

— 2H, + O, + XUC TAC

Két qua }él, hydrogen (Hz) cling nhu oxygen (Oy) sé
duoc san xuat trong khi tach nude. Qua trinh héa hoc sau
day s€ xay ra:

Cathode: 4 H,O (I) + 4 e- -2 H; (g) + 40H-(aq)

Anode:  40H-(aq) - 4e- -0 (g) + 2 H20 (1)

Net: 2 H,0 (1) -2 Hy(g) + O2(9)
2.2. Phdn tich cdc phwong dn sinh khi hydroxyl
2.2.1. Binh sinh khi kiéu wot [T]

Céu tao boi cac tAm dién cuc (va tAm trung tinh) dugc
nhing ngép trong dung dich dién phén. Uu diém cta
phuong phép nay 1a cdu tao don gian, d& ché tao, chi phi
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san suat ré. Tuy nhién, nhugc diém 14 tudi tho thap, nhanh
noéng, hi¢u suat thap hon loai kho.
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Hinh 3. Bé dién phan kiéu wot

2.2.2. Binh sinh khi kiéu khé [8]
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Hinh 4. B4 dién phdn khé kiéu tam

Céc tam dién cyc (cac tam trung tinh) khong nhing
ngdp vao chat dién phan ma thay vao d6 cac canh xung
quanh cua tam diém cyc dugc bit kin, gilt cho dung dich
dién phan khong ro ri xung quanh cac canh cua dia. Phuong
phéap nay c6 vu diém la dé vé sinh bao dudng, tudi tho, thoi
gian hoat dﬁ)ng lién tuc dai h0n7 va it nong hon so Yc’ri bo
ug'n, hiéu sat cao hon. I\‘Ihuqc‘ diém la chi phi san xuat cao,
cau tao phirc tap, kha cong kénh.
2.2.3. Chon phuong dn sinh khi HHO

Sau khi phén tich wu nhugc diém cla cac phuong an,
nghién ctru chon phuong an sinh khi kiéu kho.
2.3. Ché tao cdc tim dién cwc
2.3.1. Thiét ké tam giir

Céac tam gif; duoc lam bé“lng vat liéu mica cach dién,
ctimg, khong tham nudc hinh vuéng kich thude 180 mm x
180 mm day 10 mm. Dac diém k¥ thuat: trong luong nhe,
chiu dugc luc tac dong 16n, khong th;‘tm nudce, cach dién,
c;cich nhiét, khong doc hai; Trén cac tam giﬁ" ¢6 khoan cac
10 duong kinh ©6,2mm dé ket noi vdi hé thong binh chira
dung dich dién phan va 16 d€ khi HHO thoat ra trong buong
dién phén tr¢ vé lai cac binh chira nhu Hinh 5.
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Hinh 5. Cdc tam giir
2.3.2. Tdm trung tinh

Céc tam trung tinh c6 kich thude 140x140mm nhu Hinh
5. Cac 1’5 $14mm phai dugc gia cong v6i dg chinh xac cao
de luc lap rap tao thanh cac duong thong sudt voi nhau giiap
cho khi thoat ra nhanh hon.

A

156

Hinh 6. Tdm trung tinh
2.3.3. Tam dién cuc
Céc tAm trung tinh c6 kich thuge 140x140 mm duoc vat
goc nhu Hinh 7, gbc con lai dé két noi véi 2 cuc clia nguon.
Ciing giong nhu tam trung tinh, cac 10 ¢14mm phai duoc
gia cong voi do chinh xac cao dé khi lap rap tao thanh céac
duong thong suot vai nhau gitp cho khi thoat ra nhanh hon.
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Hinh 7. Tdm dién cuc
2.3.4. Tam cach dién
Céc tAm cach dién c6 hinh dang va kich thuéc nhu Hinh
8 dugc lam tir cac tam silicon day 2mm dung dé céach ly
dung dich dién phan vé&i cac canh cia tam dién cuc va cac
két noi véi dong dién.

136

i

Hinh 8. Tam cdch dién
2.3.5. Khodng cdch giita cdc tam dién cuc

Néu nuée 1a mot chét cach dién, sau do ta thém nudc
nhiéu hon vao gitra cac thm dién cuc, dan dén dién tré
khang giita cac tim sé& ting lén. Theo nhu dinh luat Ohm
thi khi dién tré khang ting va hiéu dién thé khong dbi dan
tdi cuong do dong dién giam. Cuong do dong dién anh
huong dén qua trinh san xuat khi HHO. Néu khoang cach
giita cic tim xa, dong dién truyén qua cac tim gan nhu
khong c6 va lac d6 thiét bi coi nhu vo dung.

Néu ta thém cac chat dién phan vao nudc, diéu  ndy lam
cho dién tr6 khang gitra cac tam giam xuong dan dén cuong
d6 dong dién qua cac tam tang 1én didu nay c6 lgi cho viée
san xuat khi HHO. Khoang cach gitta cac thm dién cuc
cang 16n thi hidu qua trong viéc san xuat khi HHO s& giam
xudng. Khi ma khoang cach giira cac tim dién cuc ting 1én
thi can phi ¢6 mt lugng dién Ion hon méi du thuc hign
qua trinh dién phén. Thuong thi khoang cach gitra cac tam
1a 0,15 cm. Khoang cach gitra cac tdm cang gan thi hiéu
quéa cang cao nhung néu gan qua thi trong qua trinh dién
phan bot khi xuét hién trong qua trinh dién phan s& lam
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xuét hién cac khoang khong khi diéu nay lam dong dién
truyén qua nudc sé it di dan dén qua trinh dién phan kém
hiéu qua. Ngoai ra, giira cac tim dién cuc con co cac tam
cach dién dé ngin cach dung dich dién phan véi cac két ndi
v6i dong dién, vi vay néu khoang cach giita cac tim qua
gan thi cac tim nay sé rat mong dan dén khi dién phan s&
khong dam bao dugc tinh ndng ngan cach dung dich di¢n
phan cta no, dung dich dién phéan c6 thé bi ro ri ra ngoai.
2.4. Thiét ké binh chira dung dich va binh khi

Binh loc khi can ¢ tinh mém déo, chiu dugc mot chut
rung dong va ap luc. Binh loc khi chitra gan diy nudc, dng
khi HHO dén tir may nén ludn luén dugc nhing dudi cing
ctia myc nude. Ong khi ra dugc thiét ké trén cung cua binh.
Binh loc khi nay giai quyét hai vin dé quan trong nhur cac
bot khi HHO tao ra dugce loc sach hoa chat trong qua trinh
dién phan va mot chirc nang quan trong 1a bao v¢é may phat
khéi anh hudng cta su chdy ngugc vao binh chtra khi c6
su ¢b.

Nudc tinh khiét thi khong dan dién vi vay can phai thém
mot s6 chét xtc tdc nham lam tang hiéu suét cla qua trinh
nay. Chat xtic tac c6 tac dung lam giam dién tré khang cua
nude. Chat xuc tac duge lwa chon 13 NaOH. Ta chi can bo
chat xtic tic vao nudc 1an dau tién nhimng lan sau khi dung
dich dién phéan can dan ta chi can thém nudc vao vi trong
qué trinh dién phan chat xtic tic khong mét di. Nghién ciru
chon chit phy gia 1a NaOH véi 10% theo khéi luong [9-10].

Binh chira nwéc

Hinh 9. Binh chita nudc va binh loc khi

2.5. Tinh todn chon nguon dién va lwgng khi thodt ra

2.5.1. Tinh chon nguén dién

Dry cell bao gdm cac tdm dién cuc duoc sép xép nhu
sau: mot tam dwong P n6i véi cyc (+) cia nguon dién va
mot tam am N noi véi cuc (-) ciia nguon dién, gitta P va N
1a cac tam trung tinh dugc tao thanh bang cach s€p song
song cac tém‘ dién cyc va gilta cac tam giién cuc nay duogc
ngan cach bang cac ngan nudce, cac tam trung tinh nay
khong dugc két n6i voi dong dién. Tac dung cua tam trung
tinh 14 lam giam dién 4p ctia ngudn dién, dién ap duoc cap
vao Cell dugc tinh theo cong thirc (4):

U=a*X (@)

Trong do: X la s6 khe nudc cua Dry Cell; a 1a dién ap
gitra hai tam dién cuc, a = 1,85 ~ 2V.

Nghién ctru chon 29 tam kim loai thi s6 khe nudc
X =28. Ap dung vao cong thurc (4) ta dugc:

U=(1,85~2)*28=51,8~56 (V)

Nhu véy, nghién ctru sir dung,mc}t bd nguén mot chiéu
¢6 dién ap trong khoang 51,8V dén 60V.

2.5.2. Tinh toan lugng khi thodt ra

Dé tinh lugng khi hydroxyl thoét ra, nghién ctru st dung
phin mém HHO Hydrogen Generator Cell Configurator
[10]. Hinh 10 I giao dién phan mém tinh toan lwong khi
thoét ra theo 1y thuyét.

@ HHO Hydrogen Generator Cell Configurator

Please select the measuring units

® Metric system (1 cm.) O nches (tinch = 2,54 cm.)

Flat Plate ynipolar Cell Configurator Cell Dimension Instructions- Uputstvo

Settings

Start by entering Operating Voltage and Number of Plates 2 to 2.5 volts is recomn

Operating Volts DC # Series Plates # Stacks Volts Per Water Cell # Water Cells

[ 60| | [0 1 g 2.14] 28]

Sattings

Rectancle Gaskats Next enter size of Plates and Operating Amps Humber of Plates and Amperage
i S o
Plate Length (cmyin.) Maximum Amps Per Stacl m HHO Width --15
Plate Width (cm/in.) Total Amps H2 Depth
phte 5Q (cmyin.) Watts oz [ o | SemstonCel [ 17.385)

Hinh 10. Lirgng khi thodt ra theo 1y thuyét

% Céch nhap s6 liéu nhu sau:

- Operating Volts DC: nhap dién ap dang st dung.

- Series Plates: nhap s6 tim kim loai ctia Dry Cell.

- Stacks: s6 luong Cell.

- Plate Length: nhap chiéu dai cua tim kim loai.

- Plate Width: nhap chiéu rong cua tAm kim loai.

- Operating Amps Per Stack: nhdp gia tri dong dién
dang st dung.

Phan mém sé& dua ra cho chung ta két qua & HHO la:
14,616 LPM (liter per munits) v6i dong dién 50A, 60V
dugc the hién Hinh 11. Bang 3 thé hién Luu lugng khi
HHO,’hydrogen, oxygen tinh theo 1y thuyét c6 dong dién
tu 0 dén S0A.

@) HHO Hydrogen Generator Cell Configurator

Please select the measuring units

@ Metric system (1 em.) O Inches (linch = 2,54 cm.)

Flat Plate Unipolar Cell Configurator Cell Dimension Instructions - Uputstvo

Settings

Start by entering Operating Voltage and flumber of Plates 2o 2.5 volts is recomn

Operating Volts DC # Series Plates # Stacks Volts Per Water Cell # Water Cells

0| | [ = 1 3| 214/ 28]
Settings
Next enter size of Plates and Operating Amps Number of Plates and Amperage
Rectangle Gaskets Generator Size
Active surface Opersting Amps per Stack Lom Length [ 19
pore tongtn @vm) | i g perstaa | 2041 | o [EABIT | ey

—
Phte Width (cm/in.) Total Amps

[ s000] o 9747 ] oupn =
3000.00 | | o 4.869 | | Separstion Cel 17.385]
Depth

Hinh 11. Lirgng khi thodt ra theo Iy thuyét

Bing 3. Luu lugng khi hydroxyl, hydrogen, Oxygen
tinh theo ly thuyét

1 (A) Qit-Hro(I/p) Qir-H2(1/p) Qi-o(l/p)
0 0 0 0
5 1,462 0,975 0,487
10 2,923 1,949 0,974
15 4,677 3,118 1,559
20 5,846 3,897 1,949
25 7,308 4,872 2,436
30 9,062 6,041 3,021
35 10,231 6,821 3,410
40 11,693 7,795 3,898
45 13,154 8,769 4,385
50 14,616 9,744 4,872

2.6. By chuyén déi dién dp
Dé dap (mg nhu cdu va dién 4p 60V va 30A, dé tai st
dung bd chuyén d6i dién ap va c6 thé diéu chinh dong ampe



50 V& Anh Vi, Lé Khac Binh, Nguy&n V& Dao, Huynh Ba Vang, V6 Nhw Tung, Nguy&n Xuan Son, Nguyén Tan Minh

tir OA-100A [10]. Hinh 12 gi6i thiéu bo chuyén déi dién ap
AC-DC.

bién ap vao: 220V
Tan s6: 50Hz

Dbién ap ra: 60V
Dong dién: 0-100A

Hinh 12. Bo mach chuyén déi dién dp AC-DC

Ap ngudn Mach | | Machaghichhn | | Bién 4p Ngo ra
, — L - L
220 <ok Jou IGBT hay Mostet ban
I Phan hoi
Mach Mach dicu
ngudn DC khien

QUTPUT "+~

.'2:35: —l H |

[ vﬁ = 7|
utuc 24 ‘
| ) s
l ouTPUT "
POWER|_
SUPPLY

! CONTROL | FEEDBACK »)
CIRCUIT o

Hinh 13. So' do mach chuyén doi
Hinh 13 Giéi thiéu so d6 mach dién chuyén d6i AC-DC.
Dién ap ngudn 220V AC sé& dugc diéu chinh Iuu tich hop véi
mach loc dé nin thanh dong dién mot chidu phang, dién ap
mot chidu khoang chimg 310V. Mic khac, dong dién ap
xoay chidu 220V ciing dwoc di qua mach tao ra ngudn dién
4p mot chidu cip cho mach diu khién va tinh chinh.

Dong dién ap nay sau do6 s€ dugc dat vao mot bién ap
han nham muc dich tang nang lyc chiu dong ngd ra dong
thoi giam dién ap dé duy tri hiéu suat. O thir cap cua bién
ap dién ap nay duoc chinh luu va loc lai mot lan nita thanh
dién ap mot chi€u co gia tri thuong nhé hon 60V.

2.7. Thiét ké khung vé

Thiét ké khung, v may phu thudc vao cac yéu td sau:

- Céch bd tri cac chi tiét nhu ngudn dién chuyén déi, bo
dién phan, Quat ...

- Tinh cong nang khi st dung;

- Bam bao kich thudc gon nhe;

- Tinh tham m§ cao.

_ Sau khi 1én phuong 4n }hiét ké nhom da chon loai thep
tam tron nhan, loai thép tam nay dugc dung rat nhiéu dé
dong tau, dé gia cong cdc san pham trong xay dung... Mac
thép cua thép tam la CT3. Phan khung, vé may s€ duoc
nhom thyc hién bang phuong phap dép. Hinh 14 tong quan
bén ngoai clia may han khi. Phan khung vo s& dugc chia
lam 2 phan: nap day, nap trén.

Hinh 14. Téng quan bén ngodi ciia may han khi

Phan day: 1a phan chiém dién tich 16n nhat, gan nhu bao
boc toan by may, c6 vi tri trong yéu trong viéc gilr may
hoat dong 6n dinh nhu' Hinh 15.

Hinh 15. Ndp trén ciia mdy han hoi

e Mat trudc:

Hinh 16 1a mat trude caa may han khi ¢6 nhiém vy hién
thi cac thong so dau ra cua khi thai, cac thong so st dung
ctia may. Pugc bo tri dong ho 4p suit, ndm diéu chinh dong
dién dé dién phan, man hinh hién thi nhiét d9, dong dién
dién phan, tén cua san pham. Phia du6i mat day s€ co
4 banh xe d€ qua trinh di chuyén thuan tién.

Hinh 16. Mat trudc may phan tich khi thai
e Mait sau:
DPé bd tri cac giéc cdm 6 dién, quat lam mat bd chuyén
d6i dién ap. Bam béo tinh thAm my, nghién ciru bo tri thich
hop 1y nhu Hinh 17.

Quat lam mat x 2

Netion cap dieh—
220V-50Hz™

Hinh 17. Mat sau may phdn tich khi thai

e Mat trén: nhiém vu gia ) khung may. Mat trén thiét
ke d¢ ket hop voi mat day, mat sau, mat trude dé tao thanh
hop kin, va su két hop phai c6 d6 tham my cao.

2.8. Két noi nguén dién véi bé dién phin

Hinh 18. So dé dién ciia may han thiec 16

2.9. Nguyén ly hogt dpng ciia mdy han

So dbd nguyén Iy ctia may han HHO dugc biéu dién nhu
Hinh 19. Khi cap dong dién xoay chiu 220V vao may bicn
ap 1 phathi ¢ dau ra ta c6 dong dién 60VDC. Sau do, két
ndi cuc 4m va cuc duong vao bo dién phan kiéu kho, dung
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dich chtra trong b dién phan sé dién phan va khi HHO tao
thanh. Luc nay ¢ ngd ra clia bo dién phan s& bao gdm khi
va dung dich di 1én binh chira, dung dich s€ giir lai & binh
chira dé cung cép cho bd dién phan hoat dong con khi sé&
dugc dan qua binh loc khi, qua van an toan va di ra mé han.
Khi d6 ta chi viéc mdi ltra dé sir dung.

Ngudn AC BA chuyén dai Bd dién phan
220V Ac/DC HHO

Hinh 19. (a) May han khi HHO; (b) Nguyén ly lam viéc

3. Nghién ciru thuc nghiém
3.1. Phwong phap thir nghié¢m
Nghién ctru thue hién danh gia hiéu qua cia may han
khi. Thir nghiém tién nhu sau:
- Thir nghiém danh gia kha nang sinh khi hydroxyl cia may.
- Thir nghiém kha nang han va cat kim loai ciia may han.
3.2. Trang thiét bj thi nghiém

@ Bat CB qua ché do ON dé bat dau qua trinh dién phan;

® Xoay niim diéu chinh dong ampe dén murc can sir dung;

@ Doi khoang 20 gidy dé khi thoat ra 6n dinh rdi mdi
Itra 1a c6 thé st dung duoc;

®© Khi st dung xong thi dong khoa khi trén dén han va
gat CB qua ché d¢ OFF;

® Tra nam diéu chinh vé& mic 0.

Hinh 22 Sodo bo tri
thwe nghiém danh kha nang
han va cat kim loai

Hinh 21. So d6 bo tri
thuc nghiém danh kha nang
sinh khi HHO
3.4. Két qua thwe nghiém

3.4.1. Panh gia kha nang sinh khi hydroxyl cia may han
D¢ tai thyc nghiém dung luu lugng ké do lwong khi sinh
ra tai cac dong dién khac nhau. Bang 4 thé hién luu lugng
hydroxyl do duogc.
Bing 5. Két qua do luu lirong hydroxyl sinh ra

_ Méy han khi hydrOXyl' 1T | (A) QH_HHO(I/p) Qtt'HZ(I/p) QU'O(I/p)
. ’ \ 1 0 0 0
- Luu lugng ke khi hydrogen Hinh 20a; 0
‘A x . R Y 2 5 1,351 0,901 0,450

- bong ho Kyoritsu 1021R do dong dién va von ke c6
thong so k¥ thuat Bang 4. 8 10 2,159 1,839 0,920

Bing 4. Théng s ky thudt dong H6 Kyoritsu 1021R [12] 4 15 4,511 3,007 1,504
DCV 6.000/ 60.00 / 600.0 (+ 0,5%) 5 | 20 °,926 3,951 1,975
DC mV 600,0 mV (x 1,5%) 6 25 7,508 5,005 2,503
ACV 6.000 / 60.00 / 600.0 (% 1,3%) 7 30 9,998 6,665 3,333
AC mV 600,0 Mv * (2,0%) cho 40-500 Hz 8 35 9,731 6,487 3,244
DongADC | 6,000/ 10.00A + (1,5%) 9 40 10,493 7,129 3,564
ACA 6,000 / 10.00A + (1,5%) cho 40-500 Hz 10 45 12,454 8,436 4,218
Khang 600,0 Q /600,0 k / 6,000 / 40,00 MW Q 11 50 13,643 9,762 4,881
Tu 60,00/ 600,0 nF/600,0 / 1000 UF nF .
Tén S6 Dai do 99,99 / 999,9 Hz / 99.99 kHz + (0,1%) " s

e e
— 200 %m Qg snro=0,285%140,1276 It
% : E 4 & Qr_HHONR)

(b)

Hinh 20. (@) Lieu heong ké khi hydrogen;

(b) Pong hoé Kyoritsu 1021R

——Linear (Qut_HHO{1/p))

o 5 10 15 20 25 30 35 4 45 50
Déng diénT(A)

Hinh 23. D6 thi dién bién luu lheong khi HHO sinh ra theo
dong dién cia may han

Tir két qua thuc nghiém, quan h¢ gitra luu luong khi

hydroxyl (HHO) va dong dién thé hién trén Hinh 23. Bang
phuong phap xép xi, quan hé Q — I dugc xac dinh boi biéu
thue (5):

Qu+Ho= 0,285*1+0,1276 ®)

3.3. Bé tri thuc nghiém
Trinh tw thuc nghiém:
@ B$ tri thiét bi do nhu Hinh 21, Hinh 22;
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Trong do:

- I[A]: Dong dién di qua bd dién phén;

- Q [I/p]: luu luong hydroxyl sinh ra.

Hinh 24 gidi thiéu bién thién QHHO-thucte va QH’HO-Iy thuyet
theo dong dién di qua b dién phén. Chung ta thay gia tri
thyc nghiém cua QuHo-thuce On dinh voi dong dién tur
0-30A, khi gia tri dong dién vugt qua 30A thi luu lugng
hydroxyl sinh ra giam khoang 10% so v&i luong khi
hydroxyl tinh toan 1y thuyét. Dicu nay 1a do tam dién cuc
khong duy tri hiéu suat cao khi dong dién 16n di qua, qua
trinh tao hydroxyl tré nén khong hi¢u qua hoac c6 cac hién
tuong phu khac xay ra.

16

[
S
=
I
[e]
L
=
=
-
e

-
o

Luu leeng khi HHO (I/p)

—e—Qtt_HHO(l/p) —— Qlt-HHO(1/p)

] 5 0 15 20 25 30 35 40 45 50

Dong dién | {A)

Hinh 24. 6 thi dién bié:n hew heong khi HHO sinh ra thue té so
voi ly thuyet theo dong dién dién phan

Thuc nghiém kha néang sinh khi hydroxyl nhu trinh bay
0 trén, may han khi hydroxyl 6n dinh véi dong dién 30A
¢6 luu lugng khi 9,731 I/p.
3.4.2. Thuee nghiém kha ndng han va cdt kim logi ciia mady
han.

Nghién ctru tién hanh thuc nghiém han va cit kim loai.
Két qua thuc nghiém nhu sau:

- Thuee nghiém cdt tam thép day 2mm

Hinh 25 cua thuc nghiém nay, cho thdy, méy han khi
cit roi tAm thép ban dau

Hinh 25. Két qua sau khi cdt thép day 2mm
- Thuc nghiém han 2 mdnh thép day 2mm

Hinh 26 cho thay hai tAm thép sau khi han da duoc két
dinh véi nhau do kim loai nong chay.

H|nh 26. San pham sau khi han 2 tam thep

4. Két luin

Két qua nghién ctru cho phép rat ra dugc nhitng két luan
Sau.

- Mdy han khi hydroxyl (HHO) la phuong phap hi¢u
qua kinh té, dong gop tich cuc vao viéc giam luong khi thai
gdy 0 nhiém moéi truong. Day 1a mot giai phap bén viing va
than thién véi moi trudng.

- Thanh cong trong viéc ché tao va thir nghiém méy han
str dung khi hydroxyl véi luu luong dat 9,731 1/p va dong
dién 30A - 60VDC. May han khi c6 ngudn dién dau vao la
AC 220V, 50Hz.

- May han khi hydroxyl v&i ngon Itra tir khi hydroxyl
khong tao ra cin carbon, gitp viéc vé sinh tré' nén dé dang
hon va ngan chan hién twong dn mon.

- Quan h¢ gitra luu lugng khi hydroxyl va dong dién
dugc biéu dién bang ham s6 bac mot Qu.rHo= 0,285* +
0,1276; trong d6 Qu-HHo 1a luu lugng khi hydroxyl va I 1a
dong dién dién phan.

Loi cdm on: Bai bao nay duogc tai trg boi Tru(‘)’ng Pai hoc
Béch khoa — Pai hoc Pa Nang véi dé tai c6 ma s6: T2024-
02-04.

TAI LIEU THAM KHAO

[1] N.V. Thong, Material And Welding Technology Textbook, Science
and Technology Publishing house, 2000.

[2] H. Tungand N. T. Ha. Welding handbook, Science and Technology
Publishing house, 2007.

[3] K Mazloomi, N Sulaiman, and H Moayedi, “Electrical Efficiency of
Electrolytic Hydrogen Production”, International Journal Of
Electrochemical Science, vol. 7, No. 4, pp. 3314-3326, April 2012.

[4] S. Saurabh and P. B.L. Chaurasia, “Efficient Welding Torch by
Hydrogen Fuel Cell”, International Journal Of Science And
Research, vol 3, No 6, pp. 2241-2244, June 2014.

[5] D. Dobrail, Z.Petrovié, and Z. Bozickovi¢, “Brown's Gas — Heat
Source For Welding”, The 11" International Conference on
Accomplishments in Electrical and Mechanical Engineering and
Information Technology, vol. 11, pp. 333-338, May 2013.

[6] M. Usman etal., “Use of Gasoline, LPG and LPG-HHO Blend in Sl
Engine: A Comparative Performance for Emission Control and
Sustainable Environment”. Processes 2020 - Progress in Energy
Conversion Systems and Emission Control, Vol. 8, No. 1, pp. 1-15,
January 2020.

[7] A.K. ElSoly, M.A. El Kady, Ahmed EI Fatih Farrag, and M.S. Gad,
“Comparative Experimental Investigation Of Oxyhydrogen (HHO)
Production Rate Using Dry And Wet Cells”, International Journal
of Hydrogen Energy, Vol. 46, no. 24, pp 12639-12653, 6 April 2021.

[8] M. M. EL-Kassaby et al., “Effect Of Hydroxy (HHO) Gas Addition
On Gasoline Engine Performance And Emissions”, Alexandria
Engineering Journal, Vol. 55, np. 1, pp 243-251, March 2016.

[91 A. Volanschi, J. G. H. Nijman, W. Olthuis, and P. Bergveld,
“Microcavity Electrodes Used as Single-Nucleation Site Electrodes
for the Electrolysis of Water”, Sensors and Materials, Vol. 9, No. 4,
pp.223-240, 1997.

[10] D. Biggs, “HHO Cell configurator”, hho4free.com, Available:
http://www.hho4free.com/configurator/cell_configurator.htm

[11] D. Biggs, “HHO calculator”, hho-generator.com, May 2008.
Auvailable:hhttp://www.hho-generator.com/en/hho-mmw-
calculator.htm [Accessed June 30, 2024].

[12] EMIN Vietnam Joint Stock Company, “KYORITSU 2012R Digital
Multimeter”, kyoritsu.vn, Mar 15, 2015. [Online]. Available:
http://kyoritsu.vn/kyoritsu2012r-dong-ho-van-nang-kyoritsu-
2012r-3043/pr.html [Accessed June 30, 2024].


http://www.hho-generator.com/en/hho-mmw-calculator.htm
http://www.hho-generator.com/en/hho-mmw-calculator.htm
http://kyoritsu.vn/kyoritsu2012r-dong-ho-van-nang-kyoritsu-2012r-3043/pr.html
http://kyoritsu.vn/kyoritsu2012r-dong-ho-van-nang-kyoritsu-2012r-3043/pr.html

