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Tém tit:

Pin nhién u 1a thiét bi chuyén déi truc tiép héa mng sanglién ning théng qua cac ph ung
hoa hyc. Trong bai bao nay, tacagchao satanh hrong aia lru leong khi nhién Bu va nhét do
|én dac tinh @a pin nhién Bu mang traadi proton nlim xacdinh eu lugng khi nhién Bu phu
hop dé pin nhién Iéu haat dong Wi hiéu suit cao niat.

Abstract:

A fuel cell is a device that converts chemical gpento electrical energy by chemical reactions.
In this paper, authors examined the effects ofdaslflow and temperature on characteristics of
proton exchange membrane fuel cells in order terdehe suitable fuel gas flow for fuel cells
operating with the highest effectiveness.

l. GIOI THIEU

Nang hrong tai to la ngubn ning lrong At quan tong trong trong lai, pin nhién Bu khi
hidro 1a ndt trong nhirng nguf)n nang legng moi duoc dac biet cha y [1]. C6 nkiu loai pin nhién
liéu khac nhawtuoc sr dung dé phat ring lrong, trong niing rim gan day pin nhién Bu mang
trao doi proton (Proton Exchange Membrane -PEM) i fin duoc quan tdm nghiénia, i
tién nhiéu nhit [2].

Nam 2006, Muzamir Isda tién hanh thi ngléim va \& duong dic tinh @a pin nhién Bu thuc
té tir d6 tinh duoc hiéu suit cuc dai coa pin vao khang 78,05% [3]. Nm 2009, Er. B. B. Ale
clng cac éng sr da khio satanh hrong aia nhét do 18n cong sit ngd ra éa pin nhién Bu,
theo Kt qua khao sat thi cong gt cia pin hat dong o 70° C cao lon 80% so i khi hoat dong &
40° C [4]. Céac Kt qua nghién @u trén cho thy pin nhién I8u c6 héu st phatdién trong ddi
cao, nén co thduoc xem |a ndt trong nliing ngwn nang lrong Mbi thay thé cho cac ang hrong
hoa tlach hén nay. Tuy nhiéngdé xacdinh duoc kha ning cung &p nang leong aia pin nhién
liéu cin c6 thém rat s khao satdac tinh hat dong theo cac thénddkhac ntr: pham vi thaydoi
nhiét d6 hay sr thayddi cua heu luong khiddi véi hiéu suit caa pin.

V6i muc tiéu khio satdac tinh @a pin nhién Bu mang traaldi proton khi thaydéi cac théng
sb nhiét 6 va lru luong khi nhién Bu @& xacdinh ving nhit d6 va leu luwong khi 6i uu theo
cong sit dau ra, bai bao nay trinh baytkqua khao satdic tinh @a pin nhién Bu trong ving
nhiét do tir 25°C dén 75'C vadic tinh @a pin khi thayddi luu lwong khi H va khi Q.

Il. CAU TRUC PIN NHIEN LEU VA MO HINH KHAO SATPAC TiNH
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2.1. Giu trGc caa pin

Pin nhién Bu mang traadéi proton (PEMFC - Proton Exchange Membrane Fuel) @él
cau tric mdt mangdién phan Bng Nafion nbng cho phép céac proton'Muyén qua. Hiu suit
pin tir 40%dén 60% va 4n hanhd nhiét do thip khaing 80C. Cong sét phat @a pin kha linh
hoat c6 th chi 1a vai Watt cho caéng ding ém tay, chodén khaing vai clic kW cho caamng
dung céng st 16n. Van hanha nhiét 6 thip nén PEMFC @ng it thich yp cho caamng ding
trong giadinh va phrong tién giao théng én tai [5].
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Hinh 1. Gu trac vadac tinh ly thugt caa pin nhién Bu mang traadi proton [5]

Pin nhiéu lBu mang traaibi proton (PEMFC) hat dong dra trén 2 lai khi chinhdé 1a Oxi
va Hydro. Pin nhién du tao radién bing céach bin ddi truc tiép ning lwong hoa bc thanh ang
luong dién. Sr Oxy hod @a Hydro tén hanh 4i Anode (1a ndt vat liéu din dién co xUc tac) 4u
thanhdién arc &m @a pin. Con phn ung khr dién hoa éa Oxy tén hanh 4i Cathode (@ng lam
bang vat liéu gidng Anode) &u thanhdién arc duong aia pin [5].

bién ap ly trong aia pin nhién Bu dugc xacdinh la Ugea = 1.23 (V) [1], [3].
Hiéu suft caa pinduoc tinh theo cdng trc:

u 1
Npc = 0.83 =% )
. , . . ; ideal
Hiéu st cuc dai cua pindugc tinh theo cong tc:
Unax 2
Mg, = 0.83 12 @)

. ., . ideal ) ,
Nh;m xacdinh céac th(‘)ngc“stéi’uu Ve luu leong khi va nhit d,@ lam vic dé pin dgt hiéu suat
cao nlat nhédm nghién @u da tien hanh kho sat trén & thong maydo va kém tra pin
COMPUCELL aia héng ElectroChem.

2.2. M6 hinh va phrong phap khiao séat

Dya trén nac dich df‘; ra nhém nghién i da tién hanh kko sat trén fu pin dia héng
ElectroChem. 8 do két noi dé thuc hién khao sat cac thénghsiugc chod hinh 2.
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Hinh 2 . & 46 két ndi cac thét bi dé khao satdac tinh @ia pin nhién Bu
bic tinh @ia pinduoc khao sat in luot theo cac théngisnhu sau:

- Pin hatt dong & nhigt do 25°C, v cacduong dac tuyén cong sét, dién ap, dongtién theo
luu lwong khi B va khi Q vadac tuyén |-V caa pin nhién gu.

- Pin hait dong & nhiét do & 50°C, v& cacduong dac tuyén cong sét, dien ap, dongtién theo
luu lwong khi B va khi Q vadac tuyén |-V caa pin nhién gu.

- Pin hat dong & nhiét do & 75°C, v& cacduang dac tuyén cong sét, dien ap, dongtién theo
luu lwong khi B va khi Q vadac tuyén |-V caa pin nhién gu.

2.3. Két qua khao séat

Khao séat cac thdngdshiét do, luu luong khi @ va Hp dé tim ra cdng sit Ion nhit.
Thayddi nhiét d6 tir thap dén cao trongung Wi luu lwong khi G va H khac nhau.
V& cacduongdac tuyén caa P, V, | theo nit d6 va luu luong khi G va H.

Compucell fuel cell test system ladhbi da chic ning c6 kh nang tr diéu chinh keu luong
khi O, va H tuong tng Wi tirng mirc cdng sét khac nhau. Vi &y trong qua trinh 1am thi nghm
can thaydéi nhiét do tir thip dén cao theo th ty nhu sau: 25C, 30°C, 35°C, 40°C, 45°C, 50°C,
55°C, 60°C, 65°C, 70°C, 75C.

Tuongung Wi ting nhit 46 khac nhau tagsthu duoc cac Kt qua tuong ung nhr minh hya ¢
bang 1 vaduoc luu lai dé 1dy 5 liéu khao séat cadic tinh.

Bang 1. Bing thong 8 thdng ké hat dong aia pin nhién kku

P(W) 6 7 8 9

T(°C) | Oy(ml/min) | Hy(ml/min) o} H [ H, 0, H,
25 34 64 40 84 52 100 60 12(
50 34 64 40 82 50 96 59 116
75 34 64 40 80 48 92 56 112
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2.3.1. Pin hogt dgng & nhiét dp 25°C

Khao sat cong it pin tai 25°C, khi & dinh cong sét ngd ra ling 8W ta xaatinh duoc luu
luong khi é@n cung ép cho pin nlx sau: khi @= 52ml/phat va khi K= 100ml/phut, k&t qua
dugc mo6 & ¢ hinh 3.

Pudng dic trung V-1 tai 25°C codiém bit dau aiadién &p 18 Uhae 1V, nén hiu st cuc dai
dat duoC la:Nmax= 0.83.1.0/1.23. 100 = 67,4%
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Hinh 3.bac tinh cdng st vadac treng V-1 cia pin nhién Bu khio saty 25°C

2.3.2. Pin hoat déng & nhiét d@p 50°C

Khao sét cong sit pin tai 50°C, khi & dinh cong sét ngd ra ling 8W ta xaatinh duoc luu
luong khi é@n cung ép cho pin nlx sau: khi @= 50ml/phat va khi B= 96ml/phat, kt qua duoc
mo & o hinh 4.
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Hinh 4.D3c tinh cong sit vadac trang V-1 cia pin nhién Bu khao sato 50°C

2.3.3. Pin hoat déng & nhigt d@p 75°C
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Khao sat cong it pin tai 75°C, khi & dinh
cong sdt ngd ra Bing 8W ta xadlinh duoc hru 10 to = 75%C
luong khi én cung ép cho pin nix sau: khi @ - K
= 48ml/phat va khi Bl = 92ml/phat, kt qua

duogc mo fi o hinh
5.
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Hinh 5.Djc tinh cong st vadac trung V-1 cia pin nhién Bu khio séats 75°C

Nhan xét

- Cacdudng dic tinh V-1 dia pin nhién Bu khio sat 4i 25°C, 50°C, 75C c6 ding phi kyp
véi ddc tinh ngoai ca cac lai may phatdién thong throng va cdadd cirng 6n dinh trong plam vi
thaydoi nhiét do rong. Ket qua nay cho thy, pin nhién Igu c6 ki nang dapang 6t dong &i khi
hoat dong.

- Cacduong dac tinh cdng sit cho thiy, khi ting luu leong khi nhién Bu thi cong sét ngd
ra aia pin ing nhanh. @ dinh cdng sét ngd ra thi khiang nhit d6 1am viéc thi nhu du cung
cap khi nhién Bu giam xudng diéu nay cho thy hiéu suit haat dong aia pin ting khi ting nhét
do lam viéc. Nhr vay tly theo nhu &u cdng sét ngd ra va nléi do lam viéc ma ta co thdiéu
chinh ngwn cung ép khi nhién ku cho pin sao cho phiwp va tét kiém duoc chi phi cho nhién
liéu sin xuit nang hrong.

- Nhigt do ting thi nhu &u cung ép khi nhién ku cho pin i cling cong sit giam, khi tiéu
thu céng sat Ion thi @an tang ru lwgng khi nhién Bu nhrng phii dam bao ty 1€ khi Hy ludn ¢ip
d6i khi Q..

3. KET LUAN

Pin nhién Iu 1a ngén ning lrong tai ho c6 héu suit rit cao, hat dong & nhiét do thap,
khéng gay ra éing dn do hat dong khéng c6 & phan chuyn dong. Trong bai béo nay, tacagi
da khao sat va ¥ dugc cacduong dic tuyén vé moi quan 1§ gitta cong séit phat ra éa pin nhién
liéu theo nhit 6 1am viéc va bru luong khi nhién Bu bing phrong phap tire nghém. Két qua
khao sat cho thy dac tinh 1am véc caa pin nhién Bu phu fp voi cdc may phatién thong
thuong, lam véc 6n dinh wi day nhét 46 moi treong tr 25°C dén 75°C. Khi ting nhét do lam
viéc thi nhu éu khi nhién u giam xudng vi Vy ta c6 tié diéu chinh lru lwong khi cho phu ép
v6i cdng sit can dungdé tiét kiem toi da chi phi nhién &u.

Véi nhitng tinh clit va vu diém cia minh, pin nhién éu hta hién < l1a mot trong nhiing
nguon nang hrong cung ép dién nang trong trong lai.
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