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Abstract: This text aimed at the Car air condition to proceed the design step of the
normal regulations .Car air condition is an important branch of the air condition, have
its oneself characteristics .It has heavy heat load, from launch the machine drive the
cold function in system has something to do with a car speed, car space tightly packed,
the air conditioner arranges more difficult, the refrigerant in system leaks easily.
According to the above characteristics, we should permeate all these one by one in
design process, consider it completely.

The air-conditioning system is designed for the car of type AUDI A6 .The scroll
compressor is chosen in order to reduce noises , only in this way can we meet the
high-quality requirements . A new type of belt and tube condenser ,the condenser
which is excellent in heat-exchanging is used to make the whole system seem more
small. The alar-tube evaporator and thermal expansion valve is used .Noises can be
reduced because the valve has fewer motion parts. In this design, through choosing
the main parts of the air-conditioning system ,the system has been optimized .

Kay words: car air conditioning system belt and tube condenser compressor

alar-tube evaporator
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2.1 S EMERSH:

P K2 4.888m, B 1.863m , i 1.475m
W S E R DS A0, AR, REIPLE, IR, R, TR
I
Ay =1.15x2.82m* =3.243m’

Ay =3.088x1.175x2m* = 7.2568m’

Ay =1.28x1.18m? =1.5104 m’
A, =1.863x4.888m” - A, . =7.5959m’

0.30

Ay ==~ *(2.82+3.088)x2 m’ =1.7724 m2

m

A g =1.863x0.60x2m* =2.2356 m*
Ay =Ayy +A ey =(1.7724+2.2356)m’ = 4.008 m’

A =2.840 m>

GRS
2.2. HIRARGRIITSH:

EHgit N En, MR t =35°C, MHMRERN 60%, ENEE t =27
T, MXEENSS%, FEEFITHHEEW =40kn / h, & 45 HLIE F FE
n=1800r/min.

2.3. FEMZMRBTRIRAETIHE

T EE N AR B AMR BRIE . WIS, G B EE RTRLACAR
Yo BEIRT, AT PAE AR AR AR T T 5
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OXPA RS 3, H T- 25 B R R AR RS IR T &, IR ZE R MR 3 2=,
AT kb T O O e e i FEE A A 4 BRIR FE TR 2, 5 =AM S IR B e — e, 4
X BH HR G R T AV 2R B B €, 0 X — 5500 B SR TR A S 2 A SR EAT L4 5 ) A
THE R — AN T

W NERER )

FKF T B B 5 8 5 5 16,=1000 w/ m2, %% BT - F B3 58 ¥ 16,=145 w/
m2

2. KPHEUN %R 5

— % 1s B 35—50, JrLAEL 1s=40 w/ m?
3. EAERGEEE

a=1.163x(4+12/w.)
= 1.163x(4+124/11.11

=51.15 w/(m” k)

M t m=t, L PR
a a
AR EAHEMEUR: 5 ﬂ@ﬁ@% _35~4C
FEHMAR=0C
STET i, =35+ 22 (51??? ) _4o5°c

H p=09

SHEFEM ¢, =35+ > ><5(11415 5+ 2

WNTER 1, =35+2=37C

=38267T

MZEH N 40 km / h B, FERREK — K 2.326~3.489W / (m2X
T)
bl KE32wW/ (mXC)
T A BB 7 BIAS A E 20 50l 9 -
Qp = KAy (t,5 - t)
=3.2x3.423x(49.8-27)
=249.74W
Qu = KAty - )



—3.2%7.2568x (38.26 - 27)



=261.48 W
Q)L‘,nf = Jm X (t t;)

=3.2x7.2586x(37-27)
=243.07 W
WQ, =Qu +Quy +Qp

=249.74 + 261.48 + 243.07
=T75429 W

2.3.2 WHEEBAAREQ,
X BHAR S I B B I, AT fRT A g — 8 20 e B IR, T 8 v BB B AR B i
FE, SREdE iR ZE AR IRERNEN, B K5 PR i B B
EWs
DA, B T RIVE N B R R R 25 A% NSRS AL I 30 o 2k, HeRak Ry
Q,=Q, +Qy
1. B 7ZE P iR 2 T A NI
Q, =KxA, x(t,—1,))
X K AP ARE BN 55w/ (m2 XKD
A NP E IR B8 m?
M Q,, =5.5x4.008x(35-27))

=176.35W
PR Y NEERE B i N R 3 L LN RS

Qg2:(77u+p><% xu)C

X C NI EIERH R B8 1
q, =71 +7]l, w/ m?
T, RNELEPRKHENPERE, %
T, NENE P RTHEERER R, %

BENRECN 0. 84
Q,, =(0.8862x 145 +1.1178x 900) +2.004 x 40

=1214.68W
Qg =1214.68+176.35=1391.06W
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MNEBFG PR TR K& FRELU AR FMELZMHHERE . £
NAEBCR R E T, SR 20%, SRS 5 40% , HAR 40 % WA #. 7
e ORRAGE L AR AT S BRI A AR

MR EE, Lo EL N T 85%, JLEMZIN 75% « BESR AR
MEMER . FRA G, WFEN ATER A ARG RES T 7. L
mAE . N TIHREMTTE, AT LA S OB, DB T &N LA s
M RE, B RE. TR MNMEEEAATS i s AT

Qp=1l6xnxn"

X Qp REZENAEEAE, w;
n NEZENANRE n=4
n' ABERE, B 0.89
116 2B IEMNF TN E#RE, Plw it
Qp=116x4x0.89 = 412.96W

2.3. 4 BINEIHQ,

AN TN G = A E A RO, BT XCE AT K. B X R 2
RN € B LAEbRE,  $ N AR IPIR S 228 KRR CO, 35 F R 1Y
i BRI B 22 O N TR SN o e 2 SR IR 2 18 = N RO AT B SRS
PN B o S 2 R R R B SR S HE G = N IR S P (B . 28 5T
EAART F—=NIHXE, TTREIRFF= N IS g KT =Ry, B SA
WS R B E AT S, UEE = N IREARE . AMRFENIEE, A
WES T RAZBALEE, 1 HHR AT W b XU E, 80
BT o

Qa = Qal + Qa2

L SAERHENEN, it

Qa] =Gl xpx(ho_hi)

G, =G, xn



L G N TAERRHE R B S &
Go N 11m3/ C(AN/PEP), n=4
p NTEE BN 1.146 kg/m?
ho ZHAMEASE, h BNTAE
Frlh Q. =11x4x1.146x (90 - 59) x 1000/3600 = 434.21W
2. WATAE, MNRRE, BO=& T8 ™ ik 4 5= 1
Q,, =G, x px(h, -h,)
G, =G, xS

=2x(0.8+0.2x2)x4
=144 W
Q,, =14.4x1.146 x (90 —59) x1000/3600

=142.1 W
M Q, =434.21+142.1=576.31W

2.3.5 REHLERIARQ,

Q. =KxFx(t, -1,)
.+ F=1.5104m?

REANHLEIRE LE =AM R R 20C 1, =1, +20
KHL 4w/ (m2XK)

Qe=11x1.5104x(55-27)=169.2 W

2.3.6 {N2E. &%, BBEAHGQ.

fias Bk MRS AR SN BT AL XSGR 2%
BN BT TS, ATRAE X LS IR AU T, LERBER ReR, (MM,
DA Z B D 2 T 5

RISCHT 5 vl iR ANt
Tt AT A
Qt =754.29+1391.03+412.96 + 576.31+169.2 =3231.89 W

Heh Q, HEHEM 23.3%, Q,HEHEM 43%, Qp HEHER



12.8%, Q. H19#MER 5.2%.
2.3.7 BHREHHE

FENNARRIEGE, % EE S Al BN RGVE N 61g / h
W =61x4=244=0.0678Kg / s
2.3.8 HEIENE

L SRIAE B
_3231.89

¢ 0.0678
2. 7F i —d B EREIiE XOIRAS AN, E 1% 5 mer=47668 [ fEgk, BCF#i%
KIRZNA t =8°C, MIEXULE N t ,=27-8=19°C, 15Fi% X AT 0,
Fi-dEEER:

= 47668

i =50KJ/K g ds=12.1g/Kg
i =59 KJ/Kg d=12.5g/Kg
M C
o
|
ENEG = Q _323189 =0359¢g/s

iv—i, 59-50

HCHT XL M 0. 05 5EH C 5
i =60.55 KJ/K¢g d=12.7g /K g
3. B ARG FHHIHIA =
G

i, —1

c o

Q, =

=0.359 % (60.55 - 50)
=3.79KW
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#1758 R134a AEERE t,=63C A

AKRIE  t=0C HIE L .=10C
il TIE R Gt IEIA KD o &

0/&i: t,=0C P~=28Pa h,=397.53 KJ/K¢g
1 f&: t,=100C P=295Pa h =406.37 KJ/Kg 0,=0.072
2,58 t,,=77.19°C P,,=1810Pa h,,=446.16KJ/Kg Q, 4

t():5 T

.=0.072
3/: t,=63C P,=1810Pa h =292.16KJ/Kg
4 /. t,=58C P=1810Pa h =284.05K]/K g

5/: t,=0C P;s=295Pa h,=284.05KJ/Kg

3.2. iE M REEAR

PSR q,=h,—h, =113.48K]/Kg

PRI w, =h,, —h =39.79K]/K g
_37.79

SRR I w="""=53.05k]/kg
0.75
$4ﬁ7§\;5?ﬁﬁ qk :h2 _h4
h2s _hl =7,
hz _hl
h, —h
M h,=h+-2"1
n,
_446.16-406.37 406.37=459. 42 kJ/kg
0.75
Il q, =459.42-284.05=175.37 kJ/kg
A M, / N = 3.79
AR R q. =20 =37 _ 00334 ke/s
q, 113.48

RV IIE P, =q, xw, =0.0334x39.79 = 1.33KW

. P .
R4 LIS R T Rzi:%%zmnw
775 .

q 11348

v 28 gl _
w,  53.05

AR Q, =q,, xq,=0.0334x175.37 = 5.86KW




JE45 ) W =q, xw =0.0334x53.05=17771.9KW

3.3 EEES N

Bl 5 %0@=0. 7, M L4 b HFE AT 45
o

Q/ ni
v,
_ 3.79
0.1134
Amx 1800%0.7.

PR HEE T H A = AT A E4EHL SDTVI6e HHEE v, =122. 8>V,
=114. 52, ZE4EHLIHEIA A 4. 06 KW>Q,, HFTE B4 ML & 2k

Vv, =

=114.52Cm?*/r

3.4 BYRKMEIRYILSE

RGHNAE Q=3. 79 KW, BNEE/Ehiiit 61474 0. 0334 X 60=2.004 kg,

st
HOE I ZE R 15 Wi IR . KRS Ve B Q=3 797 | 2 =3258. 8Kca/h<

6000 Kca/h, i PTG IZAKR I o  HR 3 22 el 74 e ade 3o S 2 i 1
A5, B5RH TN-2.5 S IERK .

4% BB IR
4.1 8RB RATTIRE

Q, =q,, xq, =0.0334x175.37 = 5.86 KW

HEHTRZEN 8°C, ARV, = —
pacpa(ta -tai)
_ 5.86
1.1243x1.103x8x1000
=0.5907m3/ s

4.2 RBBREWNVI S AN KBRS

e P VA B2 R AL n =4 AR e, REECN 0.6mm, SED,



=5mm, 7% B=26mm, fERENRT 4.5X3.8mm, WHFKMH4$ ,=0. lmm
JEARHE, W AEE P=1.5mm, WA EENh=16mm, WA NHELE,
TN L. 75mmX6mm, HMHEKEN 13mm, MM 32°C, BUAEDMm
Rk % =4.5m / s .

P e T DAV

0 T ff=BIth$X2

1.0

=0.025><0.016><—3><2
1.5x10°

=0.533m?/ m
HPEETHIAN : f0=2xB,x(1.0-Eth)
P

i

=2x0.025x(1.0-%x0.1)

=0. 0467m? / m
WEETRIFR:  f =n, x(a+b)x2x1.0

s
o

=4x(0.0045+0.0038)x2x1.0

=0.0664m? / m
EHNSHGREAR: £, =1, +f, =0.0467+0.533=0.5797 m*/ m

4. 3 HEZSMBRARK S,

A
MR A =—m
A

f
1.0—1%xa,
10

1.0-1.0/ _x0.1

1.5
1.0

=0. 93
A

B ARNGE Vmax = —2 xV,

min

4.5

©0.933
=4.823m / s
PRI F R Y EK TER N



2
D, =2
h+p

:2><16><1.5

16+1.5
=2.743mm

ikt H 2SR N 39°C

FEIBEREE V,=16.86X10°m?/ s

PR ®.=0.0275W/ (m / k)

R ,=1. 1243 kg/m?3

AR P=0.7 FRESRCTECE M EEEE L,=1.75mm
Re, , =V, . xL,xV,

=4.823x1.75x107/16.86x10°°
=500.6

: osso  F
j =0.291xRe, (Ff)“438

0

=0.291x 500.6 % (
0.0467

=0. 0225
S /KK Nu=jRe,, Pr

- 0.0225%500.6x 0.7
~19. 685

_ N, 4 _ 12.685x0.0275
| 1.75x107

=199.34W/ (m2X k)

a,

4. 4 HEERMSBRIARE

PR EE N 63°C, Ry, B9V
WA E S 1.7981Mp a

b 2% v+ =0.9635X103m3/ kg v =0.01664m3/ kg
bb 4 ¢ =1.593KJ/ kg c=1.48 KJ/ (kgX k)
Ee ks h-=292.18 KJ/ kg h =42735 KJ/ kg

KGR Q' =113.877X10%m?/ s O =13.486X10°m?/ s



HEZX @ =64.8X103 W/ (mXk) @ =18.8X103W/ (mXk)

ek
2
=548.99 kg/m?3

_A+A 648x107 +18.8x107

y)
2 2
=41.8X%X103
113.877x107° +13.486%x10°°
P 548.99
=1.16X107
SR EUR
ao A 41.8x107°
C,xp 1593+1480 < 548,99
=4.96X 108
Pr=v/a=2. 34
FIAFINEIRFE, A FRIE N
Lo M M 0.0334

T o4 pnab 45x107 x3.8x107 x 4x 548.99
=0.8895m / s

_ 2ab

a+b
:2><4.5><3.8

4.5+3.8
=4.12mm

C

_vxd, 0.8895x4.12x10”
v 1.16x1077

B NI T R B IR B
Nu =0. 023 XR e ¢5X P,03

Re

=0.023x(3.16x10*)** x2.34%*

=118.10

, = NA_118.10x41.8x107
- d 4.12x107

c
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