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Application of Mechanical Vapor Recompression Technology in
Liquid Milk Evaporation System

DONG Shouliang, LI Qingsheng

(School of Mechanical Engineering, Nanjing University of Technology , Nanjing 210000, China)

Abstract ; Concentrating on the high energy consumption and low thermal efficiency in evaporation of liquid milk, the
MVR evaporation concentration craft was proposed. The evaporation process based on MVR technology was designed and
the evaporation working principle of MVR heat pump system was introduced. Main working parts of system were
calculated and designed by using single effect MVR heat pump evaporation system. Analysis of energy efficiency of
systerm and each part was carried on by exergy analysis method. Main parameters that affected the performance of the
system such as the compression ratio, evaporation temperature were also analyzed. The application results show that the
system has stable operation and low energy consumption. The results of the exergy analysis point out the weak links of
the system in energy consumption and the improvement of performances of the system. The parameters analysis shows
that the system coefficient of performance and exergy efficiency decreases with compression ratio increasing and increases
with evaporation temperature rising. Therefore, the dairy MVR evaporation system should adopt compressors of small
compression ratio and keep a high evaporation temperature.
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Figure 1  Flow diagram of milk concentrate

system with MVR

RGERY AR T2y AR 0 2 X i
5 NFE R AR R R BE K 5 TG HE A ZE K& A 5 TR
JE TEORHE 1 TERRIRZE K 48 48 N 2 RGE R, 28 R e Ik
AR 2 HRIZE R AR 5 T 28 A R Y R <03 W&
BRI HEAZE SR, THR T 5 32 i AU 5 1)~k
A4 BEAZR R AR, 5 PR e BER IS |,
Hh 28 & A T e AR A AR s v B EORLAS HE HH RS8N
BHIK 6,
2 REFEMHREITE

JEARPLZE MVR 78 & 38 B O w8 1, 4R AL
R4 T R AR 5 B R 4 1 28 Ui L R U
AT E R m . B0 XALEAT /N
PO R R R HG R ] T A P R Y 2
RTEHET . MVR FLE 25 K 7 5 3R 1 R 85 0
IRAILES AT 147 56 A6 1 B2 BT O R Bl MVR R GERY /)N
TR 225 FUE T IR AL PR B R 78 R 8, A
REAR BT RERICR , BRI 78 K a e LA 53 1) — s [m]
XS T 4= 5 S M R Ve 4, B I R R a1

FhE Bt T IRRR RS RGP ERE
R TZEZSHIE 1,
%1 MVR AZ ZAERESE I LA
Table 1

Parameters of milk concentrate

system with MVR

WREE BN 2R m/ JRAKE B WARRE R/ W s/

WiH

/C /%  (kg-h ') (kI - kg P)(kJ - kg™t (K- k)
0 200 11.5 5 000 83.9  0.296 3
1 40.0 11.5 5000 167.6  0.5723
2 58.0 26.0 2212 242.8  0.8057
3 58.0 2788  2611.4 257.2  7.8852
4 65.4 2788  2706.1 503.4 7.1306
5 63.7 2788 266.7  0.8775
6 43.0 2788 180.3  0.6117
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Table 2 Main performance parameters of

MVR evaporation system
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Table 3 Exergy analysis results of MVR system
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Figure 2 Impact of compression ratio on 7
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