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Design of Steam Injection Heat Pump

NIU Xiaojuan, LI Qingsheng,SHI Liubang

(School of Mechanical and Power Engineering, Nanjing University of Technology ,Nanjing 211816, China)

Abstract ; Heat pump is the core component of energy-saving evaporation equipment. In this paper, three methods of

experience coefficient method, Sokurov method and simple algorithm method were used to calculate injection

coefficients. Through compared with the actual results showed that the most accurate method is Sokurov method, and

thus the structure of heat pump was designed with this method. [ Ch,2 fig. 1 tab.9 ref. ]
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Figure 1 Schematic diagram of

double effect evaporation
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1) A77fie 1 OK 5378 % &t) 5 000 kg/h;

2) ZER(IKBZES) £ 11:0.70 MPa;

3) ZER(WRBhZES) #EfE D:1 600 kg/h;

4) —RORIMZES 5 W, :900 kg/h;

5) RS R u:0.56;

6) —RUMMAESIRERME ST, =90 C, P, =
0.071 4 MPa;

7) R R FERIBEMIE ST, =71 C, Py =
0.035 3 MPa,
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Table 1  Injection coefficients
B
o
15 20
2.0 0.76 0.87
2.2 0.60 0.71

PAZ IR A A PR R4 w =0. 85,
2.2 FERHERITFE

FEAARBL : DT ARZE NG 28 A AR
HRTE BT A 2 A B Z (8245 R 8, AR &
P R AL AR s @ o, B IETER & 2 vh N BE#525 ke

SRR, IFTIA— RN B HEE R b, s Fl by X
AN B R0 R st R A T A TR i 2 R,
Re=nshE IR R X

&, (Gpwyy, +Gywyy) = (Gp +Gy)wy =(Py = Ppy) fpy +

(P3_PH2)fH2 (2)
Joi T
G. =G, +G, (3)
LI
u=G6,/G, (4)
f3 :sz +f112 (5)
iz BN R, TR T e S I A T TG R
Ga ,
i (6)
T AR ) AT AT 38 1A AR5 I AR TR G R
HRAE AR T 2R A
2k 2k
a, :\/kﬂ—lRTO:\/k-l—lPOvo (8)
P, 2 Lk
M. =5 =Gy 9)
YAH EAE P AR A A A B AR BUE R, A
Ge, 1 +u/o
a_ 1+u (10)
‘li: 1 +uo (11)
ay, (1 +u)«/§
T, @,
AEP,GZTT::;
_KI/\PH_K3/\C3 1 12
=Kok, ~Kokss g (1)
Py
, Mep,
K=t s b KT A estom (13)
PR | R | 1Y (14
=1 b KT A, )
K, =¢,¢,05 (15)
K, =, b3, (16)

—fHL &, =0.95,, =0. 975, ¢, =0. 90, $, =
0.925 414 F K, =0. 834 F1 K, =0. 812; F| FH R R} 1%
RITEHFRAESCR T2 T o G AT Ik 3 e ms
SERE u=0. 57, M F AR RECH ©=0.55,

2.3 TR BB Tk
, _lp—i¢ 2767.8 -2 660
ic—i, 2660 -2 638.2

=4.94  (17)

u



[8AsE - iRit] B F ES

w={dydady /1 +u —1=1.236 (18)
b, X AR I ZE IR (R

A Ne e 3 ¢
THES i i
1 1 Pc
( 4 N, i c
3]
gﬁg (a) PR i
Pp
/PC
B P,
P,
(b) % R IR

M2 AAHARER
Figure 2 Diagram of steam injection pump
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Second-Dimensional Numerical Simulation Study on
the Characteristics of Flow Field in Self Circulation Thin-Film Evaporator
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Abstract ; Self circulation thin-film evaporator is an important equipment in low concentration of soda production system,

its performance is key to quality of soda. In order to improve evaporator’s performance, Fluent6.3 package were used to

simulate the 2-D two- phase flow in the self circulation thin-film evaporator and obtained the distribution of velocity field

and temperature field in evaporator, and at the same time analyzed the added vapour outlet dimensions” influence on

evaporator’s performance. Simulation results will be helpful in optimizing process conditions and structure of the self-

circulating thin-film evaporators in soda production system. [ Ch,9 fig.2 tab. 8 ref. ]

Key words : self circulation thin-film evaporator; caustic soda; vapor-liquid two-phase flow; numerical simulation
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