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* LAM MAT KHi TANG AP CHO PONG CO’ DIESEL TAU THUY
BANG PHUWONG PHAP LAM LANH HAP THU

COOLING THE INLET AIR FOR MARINE ENGINE BY ABSORPTION COOLING METHOD

TS. Vii Ngoc Khiém, KS. Nguyén Quoc Tuin
Truong Pai hoc Cong nghé Giao thong Vin tai.

TOM TAT

Ning lugng ctia khi xd dong co diesel tau thity ti ldu da dugc tan dung dé van hanh cdc thiét b
nhu tua bin khi xd va noi hoi khi xd nham nang cao hiéu sudt sit dung nhién liéu. Doi véi cdc dong co
diesel tau thiy ¢ 16n, sdn lugng hdi ciia néi hai khi xd la rdt déi dao thuong duge dung vao nhiéu muc
dich nhu: Ham ddu dét, vé sinh bdo dudng thiét bi, phuc vu sinh hoat... Bai bdo dé xudt mot huidng mdi
trong viéc sit dung nguén ndang lugng nay. D6 la lam mdt khong khi tang dp cho dong cd bang phuong
phdp lam lanh hdp thy st dung ngudn ndng lugng ciia noi hoi khi xd.

ABSTRACT

The energy of the exhaust gas from marine diesel engines has long been utilized to operate equipment
such as exhaust gas turbines and exhaust gas boilers to improve fuel efficiency. For large marine diesel
engines, steam output of the exhaust gas boiler is high and is often used for many purposes such as heating
oil, cleaning and maintaining equipment and for life activities ... The paper proposes a new way of taking
advantage of this source of energy. That is to cool the boosted gas for engine by absorption cooling method

using energy of exhaust gas boiler.

DAT VAN DE

Tang ap cho dong co diesel 1a phuong
phép dung mdy nén dugc dan dong bang tua bin
khi xa d€ nén khong khi trudc khi nap vao xi
lanh ctia ddng co. Giai phap nay, thuc chat1a tang
lugng khong khi nap va qua d6 tang lugng nhién
liéu dugc dot chay trong xi lanh. Két qua 1a lam
ting cong sudt cua dong co. Tuy nhién, khi nén
khong khi, nhié¢t d6 khong khi nén sé ting lén.
biéu nay dan dén hiu qua khong t6t la lam gidm
ty trong ctia khi dugc nap, tic la giam trong lugng
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khong khi dua vao xi lanh, dong co khong phat
huy hét cong suat.

Dé giam thiéu anh hudng xau trén, viéc
lam mat hé théng tang ap 1a can thiét. C6 nhiéu
phuong phap lam mat khi tdng ap. Doi véi dong
co diesel tau thuy khi tang ap c6 thé dugc lam mat
truc tiép bang nudc bién hodc lam mat theo hai
vong tudn hoan. Lic nay trong hé thong lam mat
sé dugc trang bi mot t6 hgp bom nudc mén va
bom nudc ngot. Poi v6i hé dong luc diesel tau
thuy, cOng suét ctia t6 hgp bom nay c6 thé tii 2 dén

S6 6 (Thang 6 nam 2013)



NGHIEN CUU - TRAO BOI

trén dudi 10 KW tuy thudc vao tai trong cta tau.
Trong khi dé, dong co diesel tau thuy dugc lap
trén nhiing con tau trong tai l6n thi khi xa do dong
co thai ra c6 luu lugng rit 16n. Ap suét va nhiét
d6 con kha cao, mang theo nguén ning lugng
16n thai ra ngoai. Ngudén nang lugng nay chiém
khodng 20% dén 25% tong lugng nhiét cdp vao
cho dong co. Lugng khi xa sau khi da qua tuabin
khi xa dugc dua vao néi hoi khi xa. San lugng hoi
thu duoc ti ndi hoi la rat doi dao, thudng dugc
dung vao nhiéu muc dich: hdm dau dét, vé sinh
bao dudng thiét bi, phuc vu sinh hoat...Véi muc
tiéu khai thac triét d€ nguén nang lugng khi thai,
trén thé gidi cling nhu trong nudc da c6 nhiéu
nghién ctiu tng dung ngudén nang lugng nay dé
van hanh may lanh kiéu hap thu. Mot trong s6 d6
c6 thé ing dung cho may lanh hip thy d€lam mait
khi tang ap.

2. UNG DUNG THIET BI LAM LANH KIEU
HAP THU DE LAM MAT KHI TANG AP

Lam lanh kiéu hép thu la phuong phap
lam lanh da c6 tii lau doi nhung gin day méi duge
cha y trd lai do nhiing uu diém rat dic thu cta
phuong phap nay la diing nhiét nang d€ lam lanh
va dugc van hanh véi nhiing cong chét than thién
v6i moi truong. So sanh véi phuong phép lam
lanh bang may nén, & phuong phép lam lanh hép
thy, ngudi ta thay qua trinh nén hoi trong may
nén bang binh hip thu dé hip thu hoi moi chit &
ap sudt thap thanh dung dich r6i ding bom (tiéu
ton rat it cong sudt so v6i phuong phap dung méy
nén hoi) dua dung dich lén binh tach hoi & 4p suit
cao hon dé tao ra hoi & dp sudt nay. D€ thyc hién
dugc qua trinh nay, trong mdy lanh hép thy phai
c6 mot cdp moi chét la chét tai lanh va chit hip
thu. Dac diém ctia cdp moi chit nay 1 & cuing mot
ap sudt thi nhiét d6 s6i hoan toan khac nhau. Chat
c6 nhiét do soi thdp dugc dung lam chit tai lanh,
chat khong soi dugc goi 1a chit hdp thu. Cap moi
~ chat thong dung thudng dung ngay nay 1a cip moi
chat NH, - H,0 va cdp mdi chat BrLi - H,O.

2.1. Lya chon phuong an lam lanh hép thu tin
dung nhiét khi xa

D¢ cung cép nang lugng van hanh mdy lanh

hap thu (MLHT) t4n dung nhiét khi x& c6 thé st
dung cac phuong an ldy nhiét tryc tiép ti khi xa
sau khi da qua tua bin - mdy nén hodc san lugng
nhiét t ndi hoi khi xa. Theo tinh todn so bo vé
san luong hoi ctia noi hoi va cac nhu cau stt dung
hoi trén tau thay thi viéc lya chon nhiét tii n6i hoi
dé cung cdp cho MLHT la phu hgp hon vi ngoai
viéc san lugng hoi ctia néi hoi hoan toan dam béo
cdng sudt cho MLHT thi viéc vin hanh MLHT
cting 6n dinh hon, dam bdo an toan va chu ky vé
sinh thiét bi cling dai hon so v6i khi st dung truc
ti€p nhiét lugng khi xa dong co.

Nhu cau lam mat cho khi nén tang ap
dong co diesel tau thuy vao khodng tii 95 - 125°C
xudng 35- 55°C 1a khong qué sdu nén ta c6 thé lya
chon loai méy lanh hdp thu 1 cdp. Cap moi chét
cong tac co thé Iva chon l1a BrLi - H,O vi cip moi
chat nay khong gay doc, ddm béo cac chi tiéu vé
moi trudng, dong thoi yéu ciu vé nhiét dd ngudn
nhiét cap cho thiét bi sinh hoi thap (cé thé thip
dén 80°C) phu hgp véi nhiét d6 hoi nudce ctia noi
hoi khi xa.
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Hinh 1. Thiét bi lam lanh khong khi BrLi - H,0.

2.2. Tinh toan may lanh hdp thu tan dung nhiét
ndi hoi khi xa

2.2.1. Nhiét lugng cdn thiét dé lam mdt khi tang
ap

Dbé tinh toan MLHT tan dung nhiét néi
hoi khi xd truéc hét ta phai xac dinh cac thanh
phan nhiét lugng nhu: khi xa ctia ddng co, nhiét
lugng ctia noi hoi va cac nhu cdu diung hoi trén
tau thay. Cac thong s6 tinh todan cho MLHT bao

gbm céc thong s6 clia biu ngung va bau sinh hoi, ¥~
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bau bay hoi va bau hép thuy, thiét bi hoi nhiét, luu
lugng dung dich tuan hoan, nhiét dg ra khoi thiét
bi hoi nhiét, nhiét d6 dung dich trong binh sinh
hoi, nhiét d6 ngung tu, nhiét o bay hoi ...

Ché d6 tinh toan duoc lya chon 1a 2 ché
do 80% va 90% tai ctia dong co vi day la cac ché
d6 lam viéc 6n dinh va thudng xuyén ctia dong co
tau thuy.
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Hinh 2. Thudt todn tinh nhu cdu hoi cia tau thiy.
- Tinh todn lugng khi xd

Luong khi xa G, do dong co chinh xa ra
xac dinh theo cong thic [3]:
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Gy =G (G, +1) (kg/h) (1.1)

G - lugng tiéu hao nhién liéu ctia dong co chinh,
kg/h;

a, - hé s6 du lugng khong khi thuc t&

G,- lugng khong khi ly thuyét can thiét dé dét
chay 1kg nhién li¢u.

Nhiét lugng do khi xa téa ra Q,, tinh theo
cong thic [3]:

Oy = Gx -Cf{ At (W) (1-2)

+ At =t -t la hiéu nhiét d6 khi x4 vao va ra
noi hoi.

+ C,: nhiét dung riéng khi xa C % =112+125
kJ/Kg.do

- Tinh todn san lugng hoi ciia noi hoi

O = Qxx Thw

(1.3)
Trong d6 n,: hiéu sudt n6i hoi [4] , ;= 0,85.
- Tinh todn higng hoi c6 thé cung cdp cho MLHT

Trén tau thi nhiét lugng ldy ti ndi hoi
dugc phan bé va st dung nhu sau [4]:

Cung cdp cho hé thong ham ddu dot cho
dong co chinh [W].

13486,

L (1.7)
= 36

Cung cdp cho nhu cdu sinh hoat trén tau [W]

~0325.10*

y 1.8
LT (1.8)

+ S: 6 thuyén vién trén tau, nguoi; :
Nhiét lugng thdt thodt do 1o lot va nhiém
vu khdc [W]

Orr = 0.05 ey (1-9)
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Nhiét lugng dé phuc vu mdy lanh hdp thu [W] Phuy tdi thiét bi hdp thu: [1].
: rer = O — O — O —Oxt-
Ty T, . Q,=G,i,+ G i, - G,
- Nhiét lugng cdn thiét dé lam mdt khi ting dp
| Phuy tdi thiét bi ngung tu: [1].

Nhiét lugng can thiét d€ lam mat khi ting Q, =G,.(,- i)
ap (Q,) dugc tinh toan dua vao khéi lugng khong
khi tang 4p va két cau ctia bau lam mat khi ting Phu tdi thiét bi sinh hoi: [1].
ap tuong ting ché do lam viéc dinh miic ctia dong Q. =G, + G, -G
co. Tuy nhién d€ don gian ta c6 thé€ dya vao két
ciu va nhiét d6 dau vao va dau ra ctia bau lam mat - Cdc thong so két cdu chinh cia MLHT
c6 trong ly lich dong co. Gia tri nay dugc dung dé
tinh todn cac thong s6 cho MLHT. Thiét bi bau ngung tu va sinh hoi - Thiét bi

| bau bay hoi va hip thu [1].
‘ Nhiét lugng can thiét dé lam mét khi ting  S¢ dng trong thiét bi la:
ap (Q1) [1]:

|

|

Q=K E At ,[W] (1.10) 16,
n =

K™ p,.o,1d:
+t_,t_:Nhiét do vao va ra ctia bau lam mét [°C];

+ F: Dién tich truyén nhiét ctia thiét bi lam G, Luu lugng khéi lugng ctia nudc lam mat
mat,[m?]; thiét bi ngung tu;
+ At, : DO chénh nhiét do trung binh,[°C]; dﬂé Dudng kinh trong ctia 6ng trao d6i nhiét
+ K,: Hé 58 truyén nhiét caa thiét b lam mat [w/  thi€t bi ngung tu;
m2.do]. w_,: T6c do nuidc lam mat ctia thiét bi ngung tu ;

p,: Khéi lugng riéng ctia nude lam mat.
2.2.2. Tinh todn hé théng lam lanh hdp thu
Dién tich bé mét hdp nhiét:
- Tinh todn cdc thong sé céng tdc chinh
cua MLHT

FK= QK [m2]
Ky At

Xéc dinh nhiét d¢ ngung tu:
te=t A [°C) K,: Hé s6 truyén nhiét;
At,: Do chénh nhiét d6 trung binh trong thiét bj;
Nhiét d6 dung dich trong binh sinh hai [1].

Thiét bi hoi nhiét [1].
t=tm—bsic] Chiéu dai ctia 6ng trong thiét bi hoi nhiét:
Luu lugng moéi chit lanh dugc tinh theo o
4t L, = (m).
cong thic [1]. n }T.dm

—— QO s v )
Gd = 2, [kg/s] Di¢n tich truyén nhiét cta thiét bi hoi

q,
5 as  pea s v . ., Dhiét[m’]
O day q, = r(t ) la nhiét 4n héa hoi cta o)
nuGc 6 nhiet do t . = hn
E 0 K;‘J? ‘AI:

0, phu tdi lanh cia mdy lanh. thhn
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K, \: Hé s6 truyén nhiét cta thiét bi hoi nhiét ,[W/
m*.do];

At,,,: P chénh nhiét d6 trung binh trong thiét
bi héi nhiét.

2.2.3. Tinh todn MLHT iing dung cho dong co cu
thé

Nghién ctiu dugc tinh toan ting dung trén
mot dong co cu thé la dong co G6300ZC6B. Dong
co G6300ZC6B la loai dong co 4 thi c6 6 xilanh
b6 tri 1 hang thing ding. Nhién liéu st dung la
ddu FO va DO c6 cong sudt 16n nhat 1125 KW tai
vong quay n = 500v/p. Két qua tinh toan dugc thé
hién duéi bang sau:

1gP
3 2 3
pk .
3
/)
/ / /
/S
. / /
p:] - -
1 4

Hinh 3: Chu trinh nhié¢t dong ciia mdy lanh hdp thu

Bdng 1: Cdc thong s6 chinh cia thiét bi may lanh hap thy.

Tén thiét bi b.kinh 6ng (m) Slg6ng | D.tich BMHN(m?) C'd(éi ;Sng
m

Bau ngung va bau sinh hoi d,;=0,02 32 2,656 1,2
d_=0,022

Biubay hoivabsuhsp thy | %= 001> 20 1,28 12
d_=0,017

Thiét bi héi nhiét d,=0,022 1 1,35 19,4
d,=0,024

Bang 2: Cdc thong so trang thdi ciia chu trinh cong tdc mdy lanh hap thy.

Diém Trang thai t[°C] | P [Bar] & i
[kgH,O/kgdd] | [kj/kg]
1 Dung dich ddm ddc soi ra khoi binh hap thy 40 0,009 0,43 95,4
1
1 Dung dich dam dic soi ra khoi binh hoi nhiét 81 0,009 0,43 181,1
1
2 Hoi nudc bio hoa kho ra khoi binh sinh hoi 77 0,062 0,43 2660
0
: Dung dich loang s6i ra khoi binh sinh hoi 92 0,062 0,365 205,1
0
3 Dung dich loang qué lanh ra khoi binh héi nhiét (xem | 50 0,062 0,365 1171
gan dung dung dich la s6i) 0
4 Dung dich loang s6i vao binh hap thu 50 0,009 0.365 121,5
1
5 | Nudc ngung ra khoi thiét bi ngung tu 41 0,062 1 145,4
0
6 Hoi nudc bao hoa ra khai thiét bi bay hoi 8 0,009 1 2510
1
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Qua két qua tinh todn cho dong co G6300ZC6B cé thé thdy kich thiic ctia mdy lanh hép thy
' BrLi - H O rét gon nhe, két c4u thiét bi khong qua phiic tap nén van hanh don gian, hé s6 an toan cao,
2 8 gquap P 8
dé bao dudng.

3. KET LUAN

- Ung dung cong nghé 1am lanh kiéu hap thy d& lam mét cho khong khi ting 4p ctia dong co
thay cho phuong phdp lam mét bing nuéc bién ngoai tau 1a mot hudéng nghién ctiu méi nhim ting
thém gidi phdp lam mét khi ting ép cho déng co.

- Néang cao hiéu suét stt dung nhiét trén tau thlty bang céch tdn dung nhiét tit néi hoi khi xa.
Xay dung dugc phuong phép tinh todn méy lanh hép tin dung nguén nang lugng thia tii khi x3, tit d6
d¢ ra mot huéng méi vé viéc tan dung nguén ning lugng thita nay. <
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