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NGHIEN C’U ANH HUONG CUA KICH THU'O'C KENH DAN KHi
DEN DPAC TiNH VA HOAT PONG CUA PIN NHIEN LIEU KIEU MANG
TRAO DOI

INVESTIGATION OF THE EFFECT OF AIR CHANNELS SIZE ON
CHARACTERISTICS AND OPERATION OF PROTON EXCHANGE
MEMBRANE FUEL CELL

D5 Vin Tran', Bui Anh Hung?
'Khoa Co khi, Truong Dai hoc Giao thong Van tai
2Khoa Co khi, Truong Dai hoc Kinh té — K§ thuat Cong nghiép

TOM TAT

Bai bdo nay trinh bay két qua ddanh gia anh hwéng cia kich thirde kénh dan khi dén cac dac
tinh va hoat déng ciia pin nhién liéu kiéu mang trao déi (PEMFC). Két qua tinh todn chi ra rang,
khi tang kich thieéc kénh dan khi ¢é thé lam gia tang thong heong mdt do dong va ting mdt dé cong
sudt cua pin. Ngoai ra, kich thudc kénh dan khi ¢é anh hwéng dén phan tram khéi hrong H, trén
mang va qua thé trén I6p xic tac. Khi tang kich thudc kénh dan khi, phan tram khoi luong H, trén
mang ¢6 xu hwdng tang. Tuy nhién, qud thé trén 6p xiic tdc c6 xu hwéng giam khi tang kich thirde
kénh dan khi.

Tur khéa: PEMFC; Kich thuéc kénh dan khi; M6 hinh pin nhién liéu.
ABSTRACT

This paper presents the results of evaluating the influence of air channel size on the
characteristics and operation of the Proton Exchange Membrane Fuel Cell (PEMFC). The
calculation results show that increasing the size of the air channel can increase the current flux
density and power density of the PEMFC. In addition, the size of the gas channel affects the mass
percent of H, on the membrane and overvoltage on the catalyst layer. When the gas channel's size
increases, the percentage of H, mass on the membrane increases. However, the overvoltage on the

catalyst layer tends to decrease when the air channel is increased.
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1. PAT VAN PE

Nganh cong nghiép 0 t6 da
trai qua ap lyc rat 16n dé giam luong
khi thai ra moi truong [1]. O t6 da tiéu
thy toi 40% tong sd nhién liéu hoa
thach dugc sur dung trong nganh cong
nghiép van chuyén [2] va chung thai
ra moi trudng rat nhidu khi thai gay 6
nhiém méi truong. V6i yéu cau ngdy
cang khat khe vé phat thai, nhién
liéu hoa thach dang dan dugc thay
thé bang ngudn ning luong sach va
c6 thé tai tao. Trong do, H, la nguér}
nang luong trong tuong lai c6 thé
thay thé cho nhién liéu héa thach [3].
Nganh cong nghiép 6 t6 cua hau hét
cac quoc gia dang dan st dung ning
lugng tai tao thay vi nhién li€u hoa
thach dé chuyén sang cac phuong tién
than thién véi méi trudng, dan dén su
gia taing manh mé cac ky thuat méi dé
su dung nang lugng tai tao. Phuong
tién giao thong sir dung PEMFC dang
duogc quan tAm nhiéu cua nha khoa
hoc. Ly do chinh ma PEMFC duoc
quan tdm nhiéu 1a chung c6 nhiéu uu
diém nhu hiéu sudt ning luong cao,
khong phat thai va tiéng oOn thap.
Trong tuong lai, PEMFC tré thanh
ngudn ning luong day hta hen dé
{mg dung trén 6 t6 trong nhiing thé h¢
tiép theo [4]. Vi vay, viéc nghién ctru
ung dung PEMFC trén phuong tién la
rat can thiét dé c6 thé canh tranh ciing
v6i phuong tién st dung dong co dét
trong. Trong nghién ctru nay, tac gia
di xay dung mo hinh tinh todn cho
PEMFC v6i1 muc tiéu danh gia duogc
anh huéng kich thuéc kénh dan khi
dén dac tinh va hiéu qua hoat dong
cua chung.

2. THIET LAP MO HINH TiNH

Bdng 1. Théng s6 ciia PEMFC.

Tham sb Gia tri
Chiéu sau kénh dan khi 15 mm
Nhiét do hoat dong pin 353K
Mat @6 dong tham chiéu anode 5000 A/m?
Mat d6 dong tham chiéu cathode 20 A/m?
Dién ap mo mach 0,96 V
Luong H, cap tai anode 0,1125 mg/s
Khong khi cip tai cathode 0,75 mg/s

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
TAP CHI CO KHI VIET NAM, S6 307, thang 9 nim 2023
cokhivietnam.vn / tapchicokhi.com.vn

M6 hinh tinh toan duoc thiét 1ap dua trén cac
thong sb co ban cta pin nhién lidu duoc cho & Bang 1.
Trong nghién ctru nay, két cdu ban cuc anode va cathode
1a gidng nhau va c6 két cau dugc chi ra & Hinh 1.

+ Bin cur Anods

+ Kinh din bhi Anods

s Lo khikdwkch tin Anode
» Lop xoc vic Anods
*Lapxiac Be Cadods

* Lo Mhikiubch tin Cathods

Lop mang

+ Kinh din khi Cathode

+ Bika oFc Cathods

Hinh 1. M6 hinh va kich thuoc ban cuc cua PEMFC.
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Bang 2. Kich thuéc kénh dan khi [mm]

Profile 1 2 0,5 0,5 1,5

Profile 2 2 0,75 0,75 1,5

Profile 3 2 1 1 1,5

Profile 4 2 1,25 1,25 1,5

Céc ché d6 tinh toan: Mo hinh tinh toan
duogc tinh ¢ 4 profile khac nhau véi kich thude
dugc cho nhu Bang 2. Céc thong s chinh cua
pin duoc khao sat gdm: Du doan su thay ddi
duong cong phan cyc, mat do cong suit cia
PEMFC, qua thé trén 16p xtc tic va ham luong
H, phéan b trén mang.

3. KET QUA VA THAO LUAN

3.1. Puong cong phan cwec va mat d§ cong
suat cia PEMFC
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Hinh 2. Puong cong phén cuec va mdt dé cong sudt

cua PEMFC.

Hinh 2 thé hién két qua tinh toan dudng
cong phan cuc va mat do cong suat cia PEMFC
khi thay d6i kich thudc kénh dan khi. Véi cing
mot luong H, va O, cap cho ban cuc anode va
cathode, khi tang kich thudc kénh dan thi thong
luong mat do dong tang (duong cong phan cuc
¢6 xu hudng nang 1én dugc thé hién trong Hinh
2). Tai muc dién ap Eceu > 0,5V thi sy gia tang
nay la khong dang ké. Tuy nhién, khi PEMFC
lam viéc 6 muc dién ép E_ < 0,5V thi thong
luong mat d§ dong co6 su khac biét 16n tai 4 gia
tri khao sat.

Thém nita, két qua tinh toan trén Hinh
2 chi ra rang khi tang kich thudc kénh dén khi,
mat d¢ cong sut cia PEMFC tang. Mat do
cong suét phu thudce nhiéu vao thong lwong mat
do dong va murc dién ap hoat dong. Trén Hinh 2
chi ra dugc tai gia tri thong lugng mat do dong
tir 1,2-1,6A/cm? thi phat huy mat do cong suat
16n nhat. Tai ving c6 thong lugng mat do dong
nho hon 0,8A/cm? mat do cong suit it thay d6i
khi thay d6i kich thudc kénh dan khi.

3.2. Sy phéan b6 nong do H, trén mang trao
doi

Hinh 3. Vi tri khao sat s thay doi hydro va qud thé.

Lugng H, suy giém nhanh: hoic thiéu
cuc bg tai mot vi tri bat ky cé thé gay ra suy
giam hiéu suat phan ung cia PEMFC. Vi vay,
Viéc kh,'élo sat su thay doi luong H, trén mang la
can thiét.
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Hinh 4. Sy phdn bo H, mdng tai vi tri xét duong
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Hinh 5. S phdn bo H, mang tai vi tri xét duong
56 2.

Két qua tinh toan trén Hinh 4 va 5 chi
ra dugc phan trim khoi lugng H, trén mang c6
xu hudng giam tir dau vao cho dén dau ra cua
kénh dan khi, diéu nay dang véi ca 4 trudng
hop kich thudc kénh dan khi. Thém nita, phan
tram khoi l}ang H, trén mang c6 xu hudng tang
khi tang dan kich thudc kénh dan tir profile 1
dén profile 4, tai vi tri xét 12 dudng s 2 thi sy
thay d6i nay nho hon so véi vi tri xét 1a dudng
s6 1. Tai profile 1 co xuét hién vi tri ma tai d6
luong H, suy giém nhaph. Tai diém nay, luong
H; suy gidm nhi€u nhat tai vi tri xét 1a duong
s0 2. Tai hai vi tri xét 1a duong 1 va 2 da chi ra
duogc luong H, tap trung ¢ duong s6 2 chiém ty
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1€ 16n va c¢6 xu hudng giam dan tai cac vi tri xét
la duong so 1.

3.3. Su thay d6i qua thé trén 16p xuc tac
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Hinh 6. Qud thé trén [op xiic tac tai vi tri xét
dwong so 1.
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Hinh 7. Qud thé trén I6p xiic tdc tai vi tri xét
duong 5o 2.

Qua thé gy nén cac ton that nang luong
cho PEMFC, do d6 can phai xem xét su thay
d6i qua thé khi PEMFC hoat dong. Két qua tinh
toan trén Hinh 6 va 7 chi ra dugc qua thé trén
16p xtc tac co xu hudng ting tir dau vao dén
dau ra khoi kénh dan khi. Khi ting kich thudc
kénh din khi, qué thé trén 16p xtc tic c6 xu
huéng giam. Tuy nhién, tai vi tri dau vao kénh

dan khi thi qué thé c6 giam it khi ting dan kich ¥
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thudc kénh din khi, va qua thé c6 xu hudng
giam nhiéu tai vi tri ddu ra kénh dan khi. Thém
nira, tai vi tri xét duong 2, qua thé cé gid tri nho
hon so v6i vi tri xét 1a duong s6 1.

4. KET LUAN

Khi ting kich thudc kénh dan khi lam
gia tang thong luong mat do dong va mat do
cong suit cua pin. :Fai vung lam viecE_ > 0,5V,
kich thudc kénh dan khi it anh hudng tdi thong
luong mat do dc‘)n~g. Tuy nhién, tai E_ < 9,5’\6
kich thudc kénh dan khi anh huéng dang ké dén
thong lugng mat do dong.

Phan trim khdi luong H, trén mang
tang khi tang kich thudc kénh dan khi. Tai kich
thudc kénh din khi nho nhat xuat hién nhiing
diém ma tai d6 phan tram khéi luong H, suy
giam nhanh, va gay ra thiél.l H, cuc bo. Ngoéi
ra, tang kich thudc kénh dan khi, qua thé trén
16p xtc tac giam. Qua thé 16p xuc tac tai duong
s6 2 nho nhat va tang dan ra vi tri mép kénh
dan. %
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