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NGHIEN CUU KHA NANG UNG DUNG
NHIET KHI THAI TU PONG CO XE BUS CHO
MAY LANH HAP THU LiBr-H O DPE PIEU HOA KHONG KHI

STUDYING ON THE ABILITY TO USE HEAT
FROM BUS’ EXHAUST GAS FOR LiBr-H O
ABSORPTION CHILLER TO AIR CONDITIONING
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TOM TAT

Bai bao nay gioi thiéu nghién cvu danh gia kha nang sw dung nhiét khi thai tw dong co
Diesel ciia xe Bus cdp nhiét cho mady lanh hap thy H,O-LiBr dé diéu hoa khong khi. Da xdy
dung chwong trinh tinh may lanh hap thu dwa theo cac thong so khi thai cua xe bus trén
Matlab 7.8, di sir dung chwong trinh tinh todn cho cdc xe bus véi dong co c6 cong sudt tiv
100kW dén 260kW va da dwa ra dwoc dé thi biéu thi quan hé giita cong sudt dong co va cong
sudt may lanh hap thu. Cac két qua nghién civu cho thdy rang viéc sir dung nhiét thdi tir xe

bus cho mady lanh hdp thy dé diéu hoa khéng khi la hoan toan kha thi.

ABSTRACT

In this paper, the study evaluating the ability to use hot exhaust gas from bus engine to
supply heat to LiBr-H O absorption chiller to air conditioning is introduced. The program
describing the thermodynamics and capacity of LiBr-H,O absorption chiller has been
written in Matlab 7.8 environment. It has been used to calculate for bus with an engine
power of 100 kW to 260 kW and given graph shows the relationship between diesel engine
power and capacity of absorption chiller. The research results show that the use of waste
heat from bus to supply heat to LiBr-H2O absorption chiller to air conditioning is feasible.

Keywords: LiBr-H,O absorption chiller, Piéu hoa khéng khi trén xe Bus....

I. DAT VAN DE

Hién nay, hau hét cac hé thong diéu hoa
khong khi trén xe 6t6 déu sir dung may lanh
loai nén hoi va duoc truyén dong tor dong
co théng qua bo ly hop. Piéu nay lam ting
phu tai cho dong co, cling la nguyén nhan
ton hao nhién liéu. Suét tiéu hao nhién liéu
dugc tinh toan theo tiéu chuan 2009/33/EC

cho hé théng diéu hoa khong khi trén xe bus
la 1,058 lit/gio [2].

Mat khac, nhi¢t do khoi thai tr dong co
Diesel trén xe bus ¢6 murc nhiét thé trung binh
v6i gié tri nhiét do tir 350°C dén 500°C.

Do do, viéc nghién ctru st dung ngudn
nhiét khi thai tir dong co xe bus dé diéu hoa
khong khi nham tiét kiém ning luong 1a hét



34 Tap Chi Khoa Hoc Gido Duc Ky Thudt (25/2013)
Truong Dai Hoc Sw Pham Ky Thudt TP. Ho Chi Minh

sttc can thiét. My lanh hép thu H,O-LiBr
c6 thé gidi quyét dugc van dé nay. May lanh
hap thy LiBr-H,O loai 1 cap (Single Effect)
str dung ngudn nhiét tir 105°C dén 180°C. Bai
bado nay gidi thi¢u nghién ctru danh gia kha
nang st dung nhié¢t khi thai tir dong co Diesel
ctia xe Bus cip nhiét cho may lanh hap thu
H,0-LiBr d¢ diéu hoa khong khi

II. Co s6 1y thuyét

Phuong 4n cdp nhiét gian tiép cho may
lanh hép thu dugc lya chon trong pham vi
nghién clru nay dugc trinh bay nhu hinh 1.
Khoi thai sau dong co s& cap nhiét cho nudc
dé sinh hoi, hoi nuéc sinh ra duoc di vao
thiét bi st dung nhiét dé gia nhiét ciia may
lanh hép thy, nha nhiét cho dung dich H,O-
LiBr va ngung tu lai rdi dugc bom tro lai
binh sinh hoi.
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Hinh I: So dé tan dung nhiét thai twe dong co
cua o to.

Viéc tinh toan luong nhiét thai va tinh
toan may lanh hip thu duoc dua trén co sé
1y thuyét nhu sau:

2.1. Luu lwgng khéi thai tir dong co
G, =G (0,G + 1), [kg/s] (1)
Trong do:

G, - luong tiéu hao nhién li¢u cua
dong co, [kg/h]

a, - hé s6 du lugng khong khi thuc
té, 0, =G/ G, = 1,003

G,, G, - lugng khong khi thyc té va
ly thuyét dé dbt chay luong nhién
liéu phun vao xylanh.

G, - lwong khong khi 1y thuyét dé dét
chay lkg nhién liéu, [kg]

2.2. Cong suit nhiét ciia khéi thai cip
cho b9 sinh hoi
Qk :Gk'Cpk'(tk -t ), kWl ()
Trong do :
Q, — Cong suat nhiét khoi thai, [kW]
CPk — Nhiét dung riéng khoi lugng
dang 4p cua khoi thai, [kJ/(kg.dd)]
t*, — Nhi€t d khoi thai di ra dong co
d6t trong va di vao b sinh hoi, [°C]
t”, — Nhiét do khoi thdi di ra bo sinh
hoi, [°C]

2.3. Tinh toan nhiét may lanh hép thu
H,O-LiBr 1 cap

Hién nay, may lanh hép thu H,O-LiBr
mot cap duoc st dung chu yéu trong k¥ thuat
diéu hoa khong khi va ngudn nhiét cap cho
may c6 nhiét do vira phai co thé dap ung
dugc nén viéc lya chon may lanh nay dé
nghién ctru 1a phu hop (hinh 2).
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Hinh 2: So do6 nguyén 1y lam viéc ciia mdy lanh
hdp thu LiBr-H,0 1 cap (Single Effect)
A - Binh phat sinh; B - Binh ngung tu, C - Binh
boc hoi; D - Binh hdp thu, E - Bom.
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Goi a 1 boi sd tudn hoan, 1a ty sb giita
lvong dung dich lodng cip vao véi luong
moi chat lanh bay ra tai binh phat sinh. Tur
phuong trinh can bang chét ra suy ra:

c, - né)ng do dung dich dam dac ra khoi
binh phat sinh.

C, - ndng d6 dung dich lodng di vao binh
phat sinh.

Trong qua trinh tinh todn tac gia st dung
céc phuong trinh can bang ning lugng & cac
thiét bi chinh ctia may lanh hip thy, tir d6
suy ra cic phu tai nhiét can thiét nhu sau:

- Phu tai nhiét tai binh phat sinh:

q, =h,, + (a-1).h, -a.h_; [kl/kg]

- Phu tai nhiét cta binh ngung tu:

q, =h,-h, ;[kJ/kg]
- Phu tai nhiét binh bay hoi:
q, = hl’ - h3

- Phu tai nhiét binh hép thu:

q,= (a-1).hy +h  -ah,; [kI/kg]

- Phy tai nhiét tai thiét bi trao doi nhiét:

qt = a(h7 - hz) = (a-l)(h4 - hg) ; [kJ/kg]

Phuong trinh can bang nhiét ctia hé thong
laq, +q,=q,*q,; [kJ/kg]

Hé sd hiéu qua st dung nang lugng COP
ddi véi may lanh hép thu H,O-LiBr nim
trong khoang tur 0,65 dén 0,75 va duoc xac
dinh bang cong thirc

cop=do
dn

III. KET QUA TiNH TOAN VA THAO
LUAN

Trén co s nghién ctru 1y thuyét, da xay
dung chuong trinh dé hd tro viéc tinh toan
bang phan mém Matlab 7.8 nhu hinh 3, hinh
4 va hinh 5.
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Hinh 3: So do luu chuyén
cua chwong trinh tinh todn.
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Hinh 5: Két qua tinh todn

cho phan céng sudt lanh.
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Tir s6 liéu thong ké vé dic tinh ky thuat
ctia mot s loai xe 6 to va két qua tinh toan
dudi sy hd tro ciia chuwong trinh dugc xay
dung, da dua ra dugc bang gia tri tuong tng
gitta cong suit dong co (CSPC) va cong
suat may lanh (CSML) nhu trong bang 1, tir
d6 1am co s¢ xay dung dd thi thé hién mbi
quan h¢ nay nhu hinh 6.

Bang 1. Bang gid tri
tuong ung gitta CSDC va CSML.

CSPC | CSML
Loai dong co
[kW] | [kW]

D4DB 103 17,496
4HK1-E2N 110 18,684
D6AB-D 113 19,194
CA6110A-1B 130 | 22,082
;}f gggg(ﬁ)c 4G180- 155 22,421
ISUZU NQR 5.2 150 | 25,479
CA6113BZS 155 26,328
Diesel D6BR - Euro 1 167 28,367
g‘?ﬁngS N 177 | 30,065
HINO JO8C-TK 184 31,255
DEI12 230 39,068
NISSAN Common-rail| 235 39,917
NISSAN Common-rail| 257 43,654
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Hinh 6. D6 thi quan hé giita cong sudt dong co
va cong sudt hé thong lanh.

Do thi trén thé hién mdi quan hé giira
cong suit dong co va cong sudt lanh cua
may lanh hép thu H,O-LiBr mot cép. Diéu
nay cho phép xac dinh duogc dai cong suat
lanh c6 thé dat dugc v6i cong sudt dong co
tuong ung (nhi¢t d¢ khoi thai vao va ra b
sinh hoi twong g dugc chon phuc vu tinh
toan 1a 450°C va 180°C).

VI. KET LUAN

- Chuong trinh tinh toan cac thong sb
nhiét dong va cong suit cua may lanh hép
thu LiBr-H O sur dung khoi thai tir dong co
ctia xe bus c6 thé dung dé tinh chon nhanh
cong suat may lanh hip thy.

- Cong suat cuia may lanh hap thu thay doi
tir 17,5kW dén 43,5kW khi cong suat dong
co trong khoang tir 103kW dén 257kW nhu
hinh 6.

- Cac két qua nghién ctru ¢ trén cho thiy
rang viéc tan dung nhiét khi thai tir dong co
cua 6t6 1a hoan toan c6 kha thi.

- Céc két qua cua nghién ctru nay co thé
dung dé tham khao khi tinh toan ché tao méay
lanh hép thu dé diéu hoa khong khi trén xe
bus.
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