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Tém tit. Lo hoi cong nghiép dét nhién lidu rén va khi duoc str dung rong rai dé cung cap hoi bao hoa cho
qua trinh san xuat. Viée sir dung nhién liéu rin c6 thanh phan va d6 4m khac nhau anh huong 16n dén hiéu
suat va chi phi san xuét nhiét. Bai béo trinh bay nghién ciru qua trinh trao d6i nhiét trong 10 hoi cho nhién
lidu do 4 am cao 1a sinh khéi va than nau Indonesia va dé xuat mot sb giai phap ky thuat nham nang cao hiéu
sudt. Két qua cho thdy, 10 hoi ap suat 8 bar dbt sinh khi, tiéu hao nhiéu liéu tang tir 200 1én 350 kg/ tin hoi
v6i do 4m 10% va 40% va tang nhanh khi d6 am > 40%, mirc 4am hop 1y 1a < 20 %. Hiéu suat 10 giam dén
10% khi d6 4m chénh l1&ch 30%. Ddi voi than, hiéu suét 10 giam 1,2%, tiéu hao nhién liéu ting khoang 10%
khi d6 4m tang 5%. Thu hoi nhiét khi d6t khi tw nhién 12 9,63% va khi hoa long 1a 8,18%. Két qua dat duoc
14 co so tham khao cho hé thong 10 hoi cong nghiép hién c6 & Viét Nam, gop phan ting hiéu qua sir dung
nhiét va giam chi phi san xuat hoi.

Tir khéa. hé thong nhiét, 16 hoi, hiéu suét 16 hoi, nhién liéu rén, sinh khéi

1 PAT VANDE

Hién nay chuong trinh quéc gia vé sir dung tiét kiém va hiéu qua ning luong dang dugc trién khai manh
m@& & Viét Nam. Theo chi thi s6 20/CT-TTg, giai doan 2020 — 2025, muyc ti€u ca nudc phai tiét kiém duge
t6i thiéu 2,0% tong luong dién st dung [1]. Mot trong cac ndi dung 1 nang cao hiéu suét ciia cac thiét b
nhiét trong d6 co 10 hoi, dac biét ddi véi cac 10 hoi da dua vao hoat dong. Cho dén nay, viéc st dung sinh
khdi (biomass) nhu mot loai nhién lidu cho 10 hoi dang phat trién nhanh tai Viét Nam, voi tiém nang khai
thac ddi dao cua ngudn nguyén liéu sinh khdi 1én dén khoang 150 triéu tdn/ nam [2]. Su chuyén d6i nhién
lidu nay s& gop phan vao myc tiéu trung hoa carbon cua chinh phu, giam tiéu hao nhién liéu héa thach, ciing
nhu dong gop 16n vao cam két giam phat thai khi nha khi [3]. Cac hé thdng 16 hoi thudong bao gdm budng
dbt, thiét bi sinh hoi, hé théng phan phéi hoi va hé thong thu h01 nuge ngung. Tuy nhién phan 16n cac lo
hoi c6ng nghiép ¢ Viét Nam st dung cong nghé cii nén hi¢u suét hoat dong con thap v6i ddi cong suat dao
dong tur 1 — 300 tan/ gio [4]. Mot so giai phap cai tao, tang hi¢u suét 10 hoi, giam ton that ciia hé thong da
dugc dé xuét, bao gdm giai phép boc cach nhiét duong 6ng va phu kién, thu hoéi dé nuéc ngung, 1am vé
sinh 16 hoi thuong xuyén, kiém tra va pha cau cin 16 hoi thudng xuyén [5], [6], [7]. Cac giai phap nay déu
¢6 thé thyc hién d& dang boi cong nhan van hanh hé théng 16 hoi. Tuy nhién, ngoai ra con c¢6 nhimg giai
phép doi hoi ngudi thuc hién phai cé hiéu biét chuyén sau vé nganh nhiét va 10 hoi. Dac biét khi 10 hoi st
dung da dang nhién liéu ran c6 do 4m cao, khac nhau nhiéu vé thanh phén. Néu qua trinh hoat dong cua 1o
hoi khong dugc kiém soat tot s& anh huong 16n dén hiéu suat hoat dong va chi phi san xuat nhiét ting cao
(4], [3].

Do d6, trong nghién ctru ndy tip trung vao qua trinh trao ddi nhiét trong 16 hoi va d& xuit mot sb giai phap
dic thu ¢6 kha ning nang cao hon nhiéu hiéu suét ciia hé thong 16 hoi so véi cac phuong phap ké trén. Cu
thé, qua trinh trao doi nhiét trong 16 hoi dugc tinh toan cho hai nhién liéu dai dién c6 do am cao 1a sinh khoi
va than néu Indonesia. Cac thong so anh huong dén tiéu thu nang luong cho hé thong 16 hoi cong nghiép
dugc phén tich va danh gid, bao gom anh huéng cua ap suat hoi dén ti 18 nudc ngung hoa hoi, anh huong
cua nhiét d0 nudc cap dén ti 1€ tiét kiém nang lugng, anh hudng ciia nhién li¢u va do am dén tiéu hao nhiéu
lidu. Pong thoi, tinh toan tan dung nhiét 4n ngung tu cta hoi nude trong khéi cho nhién liéu khi ty nhién
va khi hoa long cling dugc xem Xét.
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2 VAT LIEU VA PHUONG PHAP

2.1 Pic tinh nhién liéu sinh khdi va than

Nhién liéu dwoc dénh gi4 trong nghién clru ndy gdm sinh khdi va than ndu nhp khau tir Indonesia, ¢ df
am cao, khéng on dinh. O’ diéu kién kho, thanh phén phan tich nguyén t6 va nhiét tri ctia nhién liéu dugc
trinh bay trong Bang 1. S6 liéu phan tich cho thay, than ¢6 ham luong nito (N) va luu huynh (S) 16n hon
sinh khéi. Trong khi d6, ham lugng cacbon ctia tban la cao hon (72%), S0 vo1 sinh khoi 1a 49,5%. biéu na‘}y
cho thay nhiét tri cua than cling cao horr} sinh khoi. Gia tri do dugc ¢ di€u kién khod cho thay, nhiét tri thap
cua than la 28640 kJ/kg va cua sinh khoi 1218760 kJ/kg.

Bang 1: Phan tich thanh phan va nhiét tri nhién lidu kho [8]

Dai lwong _ Gifél tri (kl.%) _
T Sinh khoi | Than Indonesia
Carbon (C) 49,5 72,0
Hydro (H) 06,5 4,90
Nito (N) 0,40 1,20
Oxy (O) 43,0 9,30
Luu huynh (S) 0,00 1,40
Do tro (A) 0,60 11,2
Nhiét tri thap & diéu kien kho (kJ/kg), Q< | 18760 28640

2.2 So' d6 hé thong 16 hoi cong nghiép

Hinh 1 trinh bay so d6 mot hé thong 16 hoi cong nghiép cip nhiét cho ho tidu thu dugc lua chon phan tich
trong nghién ctru nay. Hé thong bao gdm 10 hoi (ning suat 6 tin hoi/ gid, ap sudt 1am viéc 12 bar), dng dan
hoi, ho tiéu thu nhiét (calorifer), hé théng dng dan nuéc ngung, binh chira nude ngung. Budng dbt duogc
thiét k& dung nhién liéu mun cua/ than Indonesia. Nhién liéu duogc cip lién tuc vao budng dbt 10 hoi nho
bang tai (1). Qua trinh chay nhién liéu xay ra trong budng ddt 10 hoi (2), khéi sau d6 qua bd ham nudc (4),
bo say khong khi (5), qua thiét bi tach bui khé (7), tach bui u6t (8) va thai ra khoi dng khoi (10). Hoi cap
tir 10 di theo 6ng din hoi (3), qua | thiét bi trao d6i nhiét (6) cAp nhiét cho cong ngh¢, nude ngung sau do
dugc cum van (9) tach ra va dan vé qua ong (11) dén binh chtra nuéc ngung — nuédc cap (12) trude khi cap
lai vao 10 hot, nudce b sung cho 16 s& dua vao binh chira nay. Cac dleu kién va tham so lién quan dén phan
tich nay, bao gom (a) nhién liu cép lién tuc vao buong dbt c6do a am nhat dinh, (b) vong tuan hoan hoi —
nudc khép kin, ton thit hoi — nude nho. Thong s6 van hanh gdm nhiét do nude cip vao budng ddt Touse cip;
nhiét d6 khoi va nong do oxy ra khoi bo siy khong khi Tinsi, O2.
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1. Béng tai cép nhién lié:,u; 2. Lo hoi; 3. Ong cép hoi; 4. B hdm nudc; 5. B6 séy khong khi; 6. Dan trao fiéi nhiét; 7.
Cyclon thu bui; 8. Thi€t bi rtra khoi; 9. Cum van xa nude ngung; 10. Ong khoéi; 11. Ong nude ngung v€; 12. Binh
i ) chira nu6e ngung — nudce cap
Hinh 1: So d0 nguyén 1y hé thong 16 hoi cap nhiét (cho phép cua Cong ty TNHH K§¥ Thuét Co Khi Nang Lugng
Moi Truong Dai Phat)
2.3 Phwong phap tinh toéan
Trong nghién ciru nay, cac théng sé anh huong dén tiéu thu ning luong cho hé thong 16 hoi cong nghiép
dugc tinh toan va danh gia, bao gdm anh hudng cua ap suat hoi dén ti 18 nudc ngung héa hoi, anh hudong
ctia nhiét 46 nudc cip dén ti 18 tiét kiém nang lugng, anh hudng cua nhién liéu va do am dén tiéu hao nhiéu
lidu. Dai 4p sut 1am viéc théng dung cua 10 hoi trong cong nghiép tir 6-12 bar va ap suét hoi sir dung théng
dung trong cong nghiép tir 3 dén 10 bar. Ddng thoi, tinh toan tan dung nhiét 4n ngung tu ctia hoi nude trong
khoi cho nhién liéu khi ty nhién va khi hoa 1dng cling dugc danh gia. Ti I¢ nudc ngung hoa hoi dugce xac
dinh theo cOng thirc (1)
N
9=1 )
Vi lp entanpy nudc ngu:ng c6 ap suét p trudc van tach, kJ/kg io: entanpy nudc ngung c6 ap suét khi
quyen sau van tach, kJ/kg; iy > entanpy ciia hoi bio hoa & diéu kién khi quyén, kJ/kg.
MGdi lién hé gilia ti 1¢ tiét klem nang luong va nhi¢t do nude ngung dugc tinh toan qua cong thue (2) va (3).
Cu thé, nhiét cap cho sinh ra 1 kg hoi trong 16 hoi tinh theo cong thire (2). Ti 1€ nhiét tiét kiém tinh qui doi
cho nudce cip vao 16 c6 nhiét d6 30 °C tinh theo cong thirc (3) [9].

q=1i"-lnc @)
© = (930799 10094 = M .100% )

d30 I"—incao0

Trong do6: i”: entanpy hoi bdo hoa, kI/Kg; inc20; entanpy nudc cip & 30°C; inc: entanpy nude cip & t°C
Anh huéng cua loai va 6 am nhién liéu dén luong nhién liéu tiéu thu cho 10 hoi va do giam hiéu suat 10
hoi dugc tinh todn qua cac cong thirc (4) — (8). Cu thé, chuyén doi giita cdc thanh phan & diéu kién lam viéc
(Iv) va diéu kién kho (khd) duoc tinh toan qua cong thirc (4).

Xiv = Xino(1-Wn) ) i @)
X la dai dién cho cac thanh phan nguyén t6 C, H, N, O, S, A (kg/kg); Wi: d0 am ¢ dicu kién lam viéc
(kg/kg).
Nhiét tri thap ctia nhién lidu ran ndi chung cé thé xac dinh bang biéu thire Mendeleep, theo cong thirc (5)

[9]:

, Q" =((340.C+1250.Hiy+110.(Sy-Ow))).100-25.(9.Hi+Wi).100; ki/kg (5)
Poi véi sinh khoi, ¢ thé ¢ thé xac dinh nhiét tri theo biéu thie 6 [10].
Q1" =18500.(100-Wy)-2.443.Wy; ki/kg (6)

Trong do6 18500 (kJ/kg) 1a nhiét tri cua xenlulose kho.
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Tiéu hao nhién liéu cua 10 hoi tinh theo cong thirc 7 [9].

B =" ko ™
Vi n: hidu suit 1o hoi, %; D: nang suat 16 hot, tan/h; i”: entanpy hoi bio hoa, kJ/kg; inc: entanpy nudc cap,
kJ/kg; Q{V: nhiét tri thap cua nhién li¢u ran, kJ/kg. ., _7
Do giam hi€u suat 10 hoi bang ti 1€ nhiét can thiét lam bay hoi thém d0 am trong nhién liéu va c6 thé xac
dinh theo cong thire (8):

§= An—" = qu‘l’X‘V 100% (8)
v6i qu = 2440 k/kg 13 lugng nhit can thiét dé 1am boc hoi 1 kg m trong nhién ligu dén 150°C; Wi: do
am ¢ diéu kién 1am viéc, kg/kg; Q{: nhiét tri thap ctia nhién liéu ran, kJ/kg.

3 KET QUA VA THAO LUAN
3.1 Anh hwéng ciia ap suit hoi dén ti 1é nwéc ngung hoéa hoi

Trong ho tiéu thu nhiét, hoi bao hoa sau khi cép nhiét s€ ngung tu lai thanh nude bao hoa & cung ap sut,
sau d6 duoc tach ra khoi hoi bang van tach nuéc ngung tu dong va cho chay vé thung chira nuéc ngung.
Tir day nu6e ngung duge bom nguoc lai vao 16 hoi. O hé thong binh thuong, binh chira nuéc ngung théng
voi khi quyén nén co thé coi ap sut nudc ngung sau van tach bang ap suét khi quyén. Nhu vy c¢6 chénh
ap sudt clia nude ngung qua van tach twong ing véi chénh entanpy cia chung. Do entanpy ctia nudc ngung
truée van 16n hon entanpy cua nudc ngung sau van nén sé c6 mot phan nudc ngung sau van s& hoa hoi.
Hinh 2 trinh bay két qua tinh toan ti 16 nuéc ngung hoa hoi thay doi theo dai ap suat hoi sir dung thong
dung trong cong nghiép (4p suat hoi tir 3 dén 10 bar).

. 16,00
=
T 14,00 /
"§ 12,00
=
£ 10,00 /
-]
e 8,00
7
& 6,00
[*]
g 4,00
< 2,00
= 0,00
2 3 4 5 6 7 8 9 10

Ap suat hoi p, bara

Hinh 2: Ti 1€ nudc ngung hoa hoi sau van tach

Tir db thi cho thay, dbi véi 10 hoi cong nghiép c6 ap suat khoang 8 bar thi lugng nudc hoa hoi c6 thé dén
hon 13%. Trong trudng hop néu dé nudc ngung xa ra ngodi ngay sau van tach thi s& c6 ton thit nude.
Truong hop dua vé binh chtra nuéec ngung thi do c6 ton that nhiét d6 nén luong hoi sinh ra it hon nén it co
ton that nudc. Nhiét d6 nude ngung ve 1o theo ly thuyét bang 100°C 1a nhiét d6 soi ciia nudc & didu kién
thuong. Trong thuc té do ton that nhiét duong 6 dng nén chung c6 gia tri khoang 90 - 95°C. Lugng nhiét can
dé chuyén nudc thanh hoi trong 10 hot bang entanpy hot trir entanpy nudce cap. Néu nhiét d6 nuéc cap thap
thi lugng nhiét nay can nhiéu hon. Nhur vay néu nang dugc nhiét d6 nudc ngung I1én thi s& giam luong nhiét
can va tang hiéu suit cua 10 hoi. Nudc ngung tir ho tidu thu vé c6 thé giir 4p suat dé nang nhiét do 1én.

3.2 Anh hwéng ciia nhi¢t do nuée cap dén ti 1¢ tiét kiém ning hrong

Véi dai ap sudt lam viéc théng dung cua 16 hoi trong c6ng nghiép tir 6-12 bar, c6 thé tinh toan ti 1& nhiét
tiét kiém dugc khi ning nhiét do nudce cép bang bién phap sir dung binh ngung cao ap. Hinh 3 trinh bay két
qué tinh ti 1¢ lugng nhiét tiét kiém duoc so véi sir dung nude thudng & 30°C cho cac 4p suat khac nhau tir
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6 — 12 bar. Két qua tu dd thi cho thﬁy, néu su dung nudc ngung céd nhiét do 90 - 95°C thi tiét kiém duoc
khoang 10% lugng nhiét. Néu ting duoc nhiét do nuéc ngung tir 95°C 18n 130°C c6 thé tiét kiém thém 6%
luong nhiét. Trong thuc té co 4p suat nudc ngung vé c6 thé gitr nhd hon ap suét hoi di khoang 4 - 6 bar,
nhu vay v6i hoi cap co ap sudt 12 bar thi ap suit nudc ngung vé c6 thé giit 6 bar, tuong ting voi nhiét do
158°C. Két qua ciing cho thiy ti 18 nhiét tiét kiém khong thay ddi nhiéu ddi voi cac 16 hoi c6 ap suat khac
nhau (Hinh 3). Phan 16n cac hé thong co san khong co thiét bi co thé giit duge nhiét do nudc ngung cao
hon 100°C. Do d6, giai phap dé nang cao nhiét d6 nudc ngung gdm co (a) cai tao hé nude ngung dé chiu
dugc ap va nhiét do, (b) lap dit thém binh chira nudc ngung nhiét d6 cao, va () cai dit ché do van hanh
phu hop véi 10 hoi.
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Nhiét do nude cz'ip, oC
Hinh 3: Ti I8 tiét kiém khi nang nhiét d6 nu6c ngung

3.3 Anh hwéng ciia d) 4m nhién li¢u dén tiéu hao nhién li¢u

Khi d6 4m nhién liéu tang dan dén nhiét tri ctia nhién liéu giam, do do tiéu hao nhién li¢u cho 10 hoi ting
Ién Vi can thém nhién lidu dé cung cip nhiét cho sy bdc hoi nude trong nhién liéu. Do d6, hiéu suét 16 hoi
bi giam, dan dén chi phi san xuat hoi ting. Trong d4nh gi4 nay, d6 4m nhién liéu sinh khéi thay d6i tir 0
(kho tuyét dbi) dén 60 %. Tinh toan cho truong hop sir dung nhién liéu sinh khdi cho 16 hoi véi 4p suit 8
bar cho két qua & Hinh 4 (a). Két qua cho thdy, nhiét tri ciia nhién liéu xu hudng giam tuyén tinh theo do
am. Trong khi d6, mirc do tiéu hao nhién liéu ting nhanh & nhing gia tri d6 4m cao (hon 40%), hiéu suat
16 hoi giam dén 10% khi d6 4m chénh 1éch 30%. S6 liéu cho thiy sir dung nhién liéu sinh khdi c6 d6 am
thip < 20% cho két qua tiéu hao nhién liéu 16 hoi thip, ciing nhu d6 giam hiéu suit 16 hoi thip (Hinh 4(a)).
Trong trudng hop sinh khdi c6 d6 4m cao c6 thé sdy trudc bang khoi 16 hoi dé giam xubng dudi 20%. Doi
v6i than ndu Indonesia, két qua tinh toan biéu din trén Hinh 4 (b). Than Indo nhap khau thudng c6 d6 4m
cao trén 36%, phan 16n 1a 6 4m lién két. Tinh toan cho thy khi d6 4m ting khoang 5% (tir 35 - 40%), hiéu
suat 10 giam 1,2%, tiéu hao nhién liéu ting khoang 10% (tir 196 1én 216 kg nhién liéu/tan hoi).
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Hinh 4: (a) Anh huong ciia d6 4m nhién liéu biomass, (b) Anh hudng ciia d6 am than Indonesia

3.4 Panh gi4 tin dung nhiét thira ciia 10 hoi dé siy nhién liéu

Luong nhiét thira cia 16 hoi dic trung bai luu lugng va nhiét d6 khoi thoat ra ngoai dng khoi. Hiéu suét 16
hoi d6t nhién liéu ran tir 70-80%, trong d6 c¢6 dén khoang 15-20% 1a ton that do khoi thai. Nhiét do khoi
thai thuong 16n hon nhiét d6 hoi 70-80°C. Trong trudng hop sir dung mot phan nhiét thira nay hiéu suit 10
hoi ¢ thé dugc cai thién 1én dén 3-5%, do d6 s& tiét kiém chi phi. Hinh 5 biéu dién so dd nguyén 1y hé
thdng 16 hoi c6 sdy nhién lidu va hé nudc ngung cao ap tai cong ty Dai Phat. Két qua cho thiy khi sir dung
bo ham nude va say khong khi, nhiét do khoi c6 thé giam xudng 150-160°C. Dong thoi, nhiét tir khoi thai
cling dugc tan dung dé say nhién liéu cap cho 10 hoi (Hinh 5 (vi tri 15)), qua d6 nhiét do khoi giam xudng
60-80°C va do am nhién liéu giam 5-10%. Cac ky hi€u con lai xem trén Hinh 1. Trong khi do6, két qua tur
10 hoi dét than cuc 3 niang suat 7 tan hoi/ gid, khi lap bo ham nudc nhiét do khoi giam tir 235 °C dén 170
°C, hiéu suét tang tir 73,8 % 1én 77,2 % [4].
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13. Binh chra nu6c ngung cao ap; 14. Bang tai cap lidu vao; 15. Hé thong sdy dung khoi 10
Hinh 5: So d6 hé thong 16 hoi ¢6 sy nhién liéu va nudc ngung cao ap

3.5 Panh gia tin dung nhiét in ngung tu cia hoi nuéc trong khoi

Trong truong hop 16 hoi d6t nhién li¢u khi thién nhién (NG) va khi hoa long (LPG), trong khoi con 13n rat
nhiéu hoi nude so voi d6t nhién liéu ran khac. D3 c6 nghién ctru vé bo tiét kiém nhiét kiéu ngung tu dé tan
dung nhiét 4n cua hoi nudce trong khoi [1], [11-12]. Trudng hop tong quat, c6 thé tan dung triét dé nhiét
thira cia khoi thai bao gom 2 phan: n gung tu phan hoi trong khoi, va giam nhiét d¢ ciia khoi kho. V& thuc
chét day l1a bién phap tan dung mot phan dd chénh giira nhiét tri thap Q: va nhiét tri cao Q¢ ctia nhién li€u
khi. Ngung tu phé”m hoi trong khoi, lugng nhiét twong ddi theo nhiét tri cao Q. tiét kiém duoc tinh theo cong
thirc (9). Trong khi d6, giam nhiét d6 ciia khoi kho dugce tinh theo cong thire (10). Tong ti 1é thu hoi nhiét
duoc tinh theo cong thuc (11).

gh = gn(i”150-1"100)/Qc, % ©)
Ok = gkCk(150-100)/Qc, % (10)
q=0n+0qx % (11)

Trong dé: gn, gk lugng hoi nudc trong khoi va lugng khéi kho twong tmg, kg/kgNL; 1”150, i’100 1an luot 1a
entanpy cua hoi nudc tai 150 °C va 100 °C, tuwong Gng, kJ/kg; Ck 1a nhiét dung riéng cta khoi, kJ/kgK; Qc
1a nhiét tri cao ctia nhién liéu, kJ/kgNL; g, qk 12 ti 1& thu hoi nhiét tir ngung hoi va tir khoi kho tuwong tmg,
%Qc; q 1a tong ti 1& thu hdi nhiét, %.

Bang 2 trinh bay két qua tinh toan thu hdi nhiét cho 2 loai khi NG va LPG ciia Viét Nam khi ha nhiét do
khoi tir 150°C xubng 100°C va ngung tu hoi. Trong do, lugng hoi nudc va khoi kho sinh ra khi dot 1 kg
khi dugc tinh toan tir qua trinh chay nhién liéu [9]. Khong c6 su chénh léch dang ké vé ti 1¢ thu hdi nhiét tir
khéi khé cho ca hai nhién liéu NG va LPG. Tong ti 18 thu hdi nhiét tir khi NG va khi héa l6ng lan luot 1a
9,63% va 8,18%, twong tng. Trong trudng hop gia st hiéu suét cua thiét bi thu hdi nhiét 12 90% va cho
toan bo khoi di qua thiét bi thu hdi nhiét thi lugng nhiét thu hdi duge 1én dén 9% so véi nhiét cap vao.

Bang 2: Két qua tinh thu hdi nhiét khi ding 16 hoi dbt khi

Dai luwgng — N_l}ién li¢u
T Khi thién nhién | Khi hoa 1ong
(NG) (LPG)
Nhiét trj thép (Qy), kJ/kg 49270 46100
Nhiét tri cao (Qc), kd/kg 54260 50060
Luong hoi nudc trong khoi, kg/kgNL 2,11 1,59
Luogng khoi kho, kg/kgNL 17,47 16,6
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Tdc gia: Nguyén Thanh Quang

Ti 1& thu hoi nhiét tir ngung hoi, g, 8.15 6.65
%Qc ’ ’
Ti 1é thu hoi nhiét tir khoi kho, g,

%00 1,48 1,53
Téng ti 1¢ thu hoi nhiét, g 9,63 8,18

Mot so d6 thu hdi nhiét cho 10 hoi duoc minh hoa trong Hinh 6. Hé thong str dung nudc nong tuan hoan
qua bd thu hdi nhiét dé tan dung nhiét khéi thai va sau d6 cip nhiét cho nuéce lanh nho bd trao d6i nhiét
trung gian. Nudc ngung tu trong khoi s€ duoc dinh ky xa ra ngoai hoac tan dung lai nhu 1 ngudn nudc nong
néu khong yéu cau qua cao vé chat lugng nude. Phuong an nay thich hop cho cac ho tiéu thy c6 nhu cau
nude noéng va sir dung 1 1an hodc trong nha may dién chu trinh hdn hop dé nang nhiét ¢ nudc ngung sau
turbine. Vi phuong an nay, hiéu suat sir dung nhiét s& c6 thé dén 97 - 98%Q..

Khéi thoat

Nudc di sir dung

Nude cip tir bdn

Ghi cha:
1 - B4 d6t gas; 2 — Lo hoi; 3 — B4 him nudc; 4 — Quat
bb sung; 5 — Bén thu hdi nhiét: 6 - Bom tuan hoan;

7 — B6 trao ddi nhiét; 8 — bom mrée cap

Hinh 6: So d6 hé thong thu hdi nhiét tir khoi 16 dot gas

4 KET LUAN

Trong nghién ctru nay, két qua nghién ctru qua trinh trao d6i nhiét trong 10 hot da dugc danh gia cho hai
nhién liéu dg a 4m cao, gom sinh khéi va than nau Indonesia, va dé xuit mot sé giai phap k§ thuat nhim néng
cao hiéu suat ciia hé théng 16 hoi cong nghiép. Két qua chi ra khi sir dung nhién liéu sinh khéi c6 do 4m
10% cho 16 &p suat 8 bar, tiéu hao nhién liéu 16 hoi 1a 200 kg/ tan hoi. Trong khi d6, tai d6 am 40%, tiéu
hao nhién liéu 16 hoi 350 kg/ tan hoi. Mttc d6 tiéu hao nhién liéu ting nhanh ¢ nhiing gi4 tri d6 4m cao hon
40%, hiéu suét 10 hoi giam dén 10% khi d6 4m chénh 1éch 30%. P 4m hop 1y dugc tim thiy cho nhién lidu
sinh khi 1a < 20 %. D6i v6i than nau, két qua cho thay khi o 4m tang tir 35 - 40%, hidu suat 10 giam 1,2%,
tiéu hao nhién ligu tang tang tir 196 — 216 kg/tan hoi. Str dung nhién liéu khi tyr nhién va khi hoa long, ti 18
thu hoi nhiét tir khéi kho dugce tinh toan 1an luot 14 1,48% va 1,53%, tuong ung. Tong ti 1& thu hdi nhiét 1an
luot 1a 9,63% va 8,18% cho nhién liéu khi ty nhién va khi héa 1éng. Do d6, ngoai cac giai phap nhu boc lai
cach nhiét hé duong dng dan hoi, kiém tra van nu6c ngung thi nang cao hiéu suat 16 hoi 1a viéc quan trong
dé dam bao giam chi phi san xuat nhiét va dat hiéu qua trong van hanh cta cac 16 hoi cong nghiép, dic biét
ddi vé6i nhién liéu rin c6 dd Am cao, khong on dinh. Cac két qua tir nghién clru nay co thé 1am co s& tham
khao hiru ich, 4p dung cho céc hé thng 16 hoi cong nghiép hién cé ¢ Viét Nam, gop phan tang hiéu qua sir
dung nhiét va giam chi phi san xuét hoi cho doanh nghiép. Tuy nhién, dé 4p dung cic giai phap da dé cap
cac doanh nghiép cin c6 doi ngii k¥ thuét co kién thirc va k§ nang vé& nganh nhiét, dic biét tai cac cong ty
v tu van, thiét ké, ché tao.
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SOME SOLUTIONS FOR EFFICIENCY IMPROVEMENT OF
INDUSTRIAL BOILER SYSTEMS USING SOLID FUELS OR GAS

NGUYEN THANH QUANG

Faculty of Heat and Refrigeration Engineering, Industrial University of Ho Chi Minh City
nguyenthanhquang@iuh.edu.vn

Abstract. Industrial boiler systems burning solid fuels and gas are widely applied to provide saturated
steam for industrial processes. Solid fuels have different compositions and moisture content that affect
combustion performance, resulting in high costs for heat production. This paper presents the heat exchange
process in a boiler, adopting biomass and Indonesian coal with high moisture content. Thereby, some
technical solutions are proposed to improve the efficiency of industrial boiler systems. The results showed
that using biomass fuel with a moisture content of 10% for a boiler of 8 bar pressure, the fuel consumption
was 200 kg/ton of steam. Fuel consumption increased by 350 kg/ton of steam at 40% moisture content. Fuel
consumption rapidly increased at moisture values higher than 40%. Boiler efficiency decreased up to 10%
when the moisture difference was 30%. The reasonable moisture content was found to be < 20 % for
biomass fuel. For coal, increasing moisture content by 5%, the efficiency decreased by 1.2%, and fuel
consumption increased by 10%. Total heat recovery rates were 9.63% and 8.18% for natural gas and
liquefied gas fuels, respectively. The obtained results can serve as a good technical reference for employing
the existing industrial boiler systems, facilitating the increase of thermal efficiency and reducing the cost
of steam production.

Keywords: thermal system, boiler, boiler efficiency, solid fuel, biomass
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