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Effect of the Configurations of Coolant Flow Passage on the
Thermal-Flow Characteristics of Screw Compressor
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ABSTRACT

The thermal-flow characteristics of screw compressor were numerically investigated with various geometrical configurations
of its coolant flow passage applied to the separate block for enhancing the heat transfer performance of it. The length
ratio(Ly/D=4.8, 5.6, 6.4) and thickness ratio(#/D=0.2, 0.4, 0.6) of the separate block in the flow passage of the water jacket were
adopted to design parameters. Results showed that the pressure drop and heat transfer were increased as the length of separate
block increases due to the flow separation and centrifugal force. The results were graphically depicted with various flow and

geometrical conditions.

1. M B ARE Rl Yol YR ARSESNYE olFYLREE
Zgatt, o|lFHLREE 7| EHoRE = e T}

298 okxr|= Y=g WUHLr| Yo 27 AR te o] AdEo] 9o, IR E AT FrAEHA
uhjuleko 2 wrEy s|AshEA, REQ) 5197 Alolo| A} AYsh= Hite] FE, I ok Y4lE, 1e]al o]& <l

oXx

71 WE X(sealing line)o] 28] ZE=4AE 59, o=, gk 5492 (flow separation) 522 QIsto] AAH 45
EZAA gE2L7)E vies Axjolny A3E v S7ISHA "ok E=3E, SRl sk el AA

19344 Lvsoholm®] ©Ja}e] ®HHE ©]% SRM(Svenska Y74l 50~60%5 AAS A== I3 Wi 2H5/A

Rotor Maskiner) AFS &0 123] Adtelo] gk, o5 9 fre 5400 2 J&= vtk wehA B Hojd 4%
dolis w2 ARJRopol A AMGE I 9l FR3 oA A o WARE BAE Stk 9E W] fso] st 3
== o] vA= Y gefste Aol BaA ol W
238 k27| 2E= 1t Ao 7S A7) 95ty 5 YE YFRo|A 9 554 GG sfiAof et A3yt
S AoA B&oz 3|AE Het oy AP} HHWs o] A-Eo] wol Y=o} gt} L] AFE
of uet ZEpAQl 3719 2EE oF 250CHA] sl 7ISFeHA Msje} ke = Y= nBIRlOH, ATidor 2
=g, olgdt Lx Buvl A&Hor A Ey] o] 2 HE WS Av i et e @48l diste] 24
B Y-S ssly] fste] AubEel WA ag e 2 Foh 53, & 58 WS et 52 AeaAle §
7} Zasic}, A% ez gk Ado] s Ag Fqo] =
2357 P57 W2 AAge BAg Yy WgE 72 7] deel, e e SdEe B e vRIth®
£ 7KL glew, ampAel WAES 47] flste] e WA AP A5 A9 Prabhust Vedula®= 53

*

~

Jurddisty sk 7)1 A58} (Graduate School of Mechanical Engineering, Sungkyunkwan University)
¥k QX7 FAA(F) (Yujin Machinery Ltd.)
T WAIA A Corresponding Author), E-mail : yjkim@skku,edu

2013 SF=RAMDIAE S st=lis] LH =2, 20134 1128 27-292, M=
The KSFM Journal of Fluid Machinery: Vol. 17, No. 1, February, 2014, pp.41~46(Received 5 Dec. 2013; revised 20 Dec. 2013; accepted for publication 26 Dec. 2013)
SIRRADIHES =2&: M17H, H1S, pp.41~46, 2013(=2& =2 Xk 2013.12.05, =24+ 2Kk 2013.12.20, AARR2 XL 2013.12.26) 41



&
.4
o?:oé’%ﬁ
w2 I
e
_‘T‘_,F_E

i
gl
o £

= 4

2
ro

ot mn B R
off
%
1K
il
i)
I
foi
il
fr
¥
O]I
o£ 0
o
_0|L
du
it
iy
b

do o me 2 o fox o dz

ook
b
i L
_l_l‘:-i r
p
-z
i
>
e
rlr
k)
O
i
_)‘4_4‘
Ir
e
s
o
i)
toh
-

ot M
N
(o3
o
H
K3
~

| mlo
b
2

ol

S

]
e
_0|L
du
2
>
ng
2
o
o
i)
o
rlr

> o

>
ogj‘l
ore
32
£
i
o
il
rlo

(o)

o 10 ox

g
ol

Eg_&

r_g 1%
r oo

(

ulh ol S
__Q'O

=

ol

Jo

=2 off
ok
K
oX

O

il

_l i

T

ol
ol
rr
o
a2
2
£
=

2 ruf. Mo X
)

r%rt.—‘l

Tol A A ATE EvfE A3F 457 Y2
29 4 4 AAZ 918 oW Kol Lolul(L/D)
of Sl (¢/ D) Wistel) WHE QFeish W Ny 4 wste) e

Ie) =)
ARE 4 nAS

n

TXx|sHH

2 AFgMs AaF A7) YR LAENE ¢
3 Fig. 13} o] 237 45719 5H-A(housing) 3+ 2t
2 (water jacket) o2 ATt AdY A AIE

Tnlet of coolant

Inlet of air

Outlet of air

Heating surface
Outlet of coolant

(a) housing of screw compressor
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(b) water jacket of screw compressor

Fig. 1 Geometry of the basic coolant passage model
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Newly designed part

Fig. 2 Geometry of the newly designed coolant
passage model.

Table 1 Dimensions of the newly designed coolant passage model
Length ratio of water jacket, L./D 6.2
Type A 4.8
Length ratio of separate block, Ly/D Type B 56
Type C 6.4
Height ratio of separate block, /D 02, 04, 06
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Table 2 Numerical methods and boundary conditions.

Numerical methods

Mesh type Tetrahedral
SST
Turbulence model (Shear Stress Transfer)
Calculation type Steady

Boundary conditions

Inlet pressure of water 300 [kPal
Outlet pressure of water 261 [kPal
Inlet temperature of water 20 [C]
Working fluid Water
Wall No-slip wall
Heating surface temperature 250 [C]

Inlet of air

Outlet of air

(a) housing of screw compressor

Outlet of coolant

(b) newly designed model of water jacket

Fig. 3 Grid systems.
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Fig. 4 Locations for measuring fields in
the water jacket.
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Fig. 7 Pressure drop profiles with three—different
models.
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Fig. 8 Pressure and velocity distributions of three
different models.
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Fig. 9 Nusselt number profiles with three—different
models.
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Fig. 10 Pressure drop profiles for different numbers of
thickness(t/D) of separation block at Type C.
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Fig. 11 Effects of the thickness(t/D) of separation
block of Type C on the velocity distribution.
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Fig. 12 Nusselt number profiles for different numbers
of thickness(t/D) of separation block at Type C.
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