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Abstract: Theoretically analyzes the operating principle of MVR sys-
tem for plant extract concentration, and compares the characteristics
of different types of compressors. Combined with an example, the
operation efficiencies of two MVR systems driven by centrifugal and
vortex compressor are researched. The total amount of evaporation
and electricity consumption between the two systems are calculated
through a statistical method in a half year running time. The results
show that under the same design evaporation rate, the average a-
mount of evaporation rate is 2 545. 3 kg/h for centrifugal
compressor. which is 1 908.3 kg/h for vortex compressor. The
largest coefficient of performance (COP) is 15.3 for centrifugal com-

pressor and 11.0 for vortex compressor. The specific electricity con-
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sumptions for evaporating are 0.040 kW « h/kg and 0.058 kW + h/kg
for the two types of compressors. It can be proved that under the
premise of ensuring air tightness, the centrifugal compressor is more
suitable for concentrating alcohol distilled plant extract than the vor-
tex compressor, and has a better energy saving effect in concentr-
ation process.

Keywords : concentration; ccntrifugal compressor; vortex compres-

sor; comparison; energy saving
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Figure 2 The thermodynamic process of vapor
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Table 1 Comparison of different types of compressor
i H B0 R4 0L T 46 B e 4 45 B
TAEZT 2 )y Eoy ki) JEE 457
bR B AR — &
MR 55%~65% 50%~60% 35%~45%

Ab B R A7 AE TR LGB 18R AR TR
5 R Wi g A BT AL B R K REEAF. B B
o3 K REBR BN B ORI

3 RBIsyBr

WA 2 i o 3 A ol B BB i) A ok 4 2T RE s L R
I MVR R Ge 8 AUR e i) SME 0 728 S it - 28 R0 B A 9y 4R
WO R R R 2.5 t/h, FEERMEIR P& 40%
VOL [ LB 3 B 2% 8 TR 40 L% B RE L B 1k £ B 2 il

PIE MVR & G #8361 [7] — ML 1oy B JE 22 e i M
o B e 4 - 28 R A e AT AR O 210 m* o A IR LR R
AR KA e R URAHL B 5 R P 30 kW,
R4 GBS AR E ) K BREARGEORE

AEHL L BEALTI A 110 kW5t 3 LA 5 m 28 <% B i O LR
IEREME . ARG RKRAEBTT 9 ho & HIFHL 25 d.

GildPiE MVR R4 IE W 817 F 44 N B1T 2 8.
TESEBRIE AT o o 45 AL A7 E 8 8l HLZ8 4t 5 s 4 L AL
HUER/MHE . 18 1T BIN 280K RSB M R R RiF AR E
(ZM) 5 Z3 S (W) i E AR

n

DM = > (M), (D

i=1

DW= E(W,z,) . (&
i=1

e
M, 45 # LR 7 97 % B ke / s
W, 5B % kW

ti—HL X B A 38 17 ] L by

(D) JiE X RS2 ATI0 7 < 58 1 W 457 & % e i =0
AEALY A P09 (B AT M, R B 4 B R 4 B R A R Sk A
TE 155~205 A A8 Ak, A [6) B 0 %0 B2 (1932 4T B RS TR] . 2 0 4
B EAEALAY S 3 120 kW, 4 L s O 380 VL AL
PIZE R HR 0,89, 4 T WL L HL I A — 5E IX i) P 2 T 272
f K HLUR 155 ~205 A 43l 10 AN IXTR] , 43 55 8 3 A [R] IX [
PS4 & R4 HLAY 32 A7 B () o () B 3R BT 359 Fa 30 % 7 1) 52 B 2%
KGR, BSERAKX DR HEHNEM 5
XW L% 2,

FESE PRIz 47 Ll At COP e i 45 ML e i Y ) 13
B FLAE A, Fe W FE 4 WL e RE A R R SR . i 2 7T
VLB S E A AL % A 118.6 kW B, COP K. 11.0,
W 5 = 246 WL S5 B ) S8 S T /s  COP 3 3817 [ A R 4 AL G 1L
HE 11 I FH 2 T B

(2) B0 3 E 45 HLIB 4790 5%« X 890 2 K 46 AL 3K 30 /Y
MVR & G624 4F N B2 17 2 Blk A7 88 3 B TR R 1 O k01 38
HHEM 52ZW Wk 3,

5 e 0 =X 4 LA L . 7 AR R 0 S AT . B0 R
FENLRZE R BT A A T R W e, B R
Fe i Bl COP AL B 52 B 2y 56 1 Ul /)N T AS BT B3 ALK
4 JBTTRRATEE

P i 25 700 20 MILAR [ f, 3 9T 6 i 1) 28 % b 5 COP il 2%
DLEE 3.4, m1 P 3 AL, B Rl 46 AL 2% K A S R L R
BEEM R MY BER T SO0 XNEHIE LY B S
FE i 2R 45 ML 2% & s B0 3UFE 4 B ML A R Gk B
179.75 AW}, 28k 535 %) 2 850 kg/h. T 4 & e i3 = 44 Al
M 202.5 A B 2R AU 2 280 kg/hs AR 4 B IETR
XEFHHIE 1 EE0XNEHIA BRI R B E, LFRiETT
W00 2R T 2 0 2 6 ML 26 K i T R, 7E AR IE X Mk 1 T 4R
T TR T A A 4R SO VR 4

P& MVR 258 5a 172 45 e 8] N L e 38 20 6 4 AL 3L 31 2%
RV 2 576 213.2 kg, i@ 47HF [H] 24 1 350 h, i+ 58 4 P18 &
B 1 908.3 ke/h 7 AH [R] (4328 47 i 18] P 5 50 20 K 46 AL 3L 3T
7&K 3436 151.5 kg, FIz&8 k1~ 2 545.3 kg/h, g E
HHLAR L B0 ARG AL P28 R 4805 T 637 ke/h,

99



1% 5 HLH

2016 4% 10 9

®2 MRAIAESHENIESHE MVR REZM 52W

Table 2 >2M and 2W of MVR system driven by vortex compressor
‘ FHH i ] / BRI K/ XM/ bR XwW/ .
o) X ] COP,.
/A h (kg+h™ 1) kg R/kW (kW « h)
1 [205,200) 202.5 189 2 280.0 430 920.0 118.6 22 415.4 11.0
2 [200,195) 197.5 219 2 185.0 478 515.0 115.7 25 338.3 10.8
3 [195,190) 192.5 290 2 014.2 584 118.0 112.8 32 712.0 10.2
4 [190,185) 187.5 302 1 886.7 569 783.4 109.8 33 159.6 9.8
5 [185,180) 182.5 120 1 630.4 195 648.0 106.9 12 828.0 8.7
6 [180,175) 177.5 109 1502.9 163 816.1 104.0 11 336.0 8.3
7 [175,170) 172.5 58 1 359.5 78 851.0 101.0 5 858.0 7.7
8 [170,165) 167.5 39 1 255.9 48 980.1 98.1 3 825.9 7.3
9 [165,160) 162.5 14 1141.9 15 986.6 95.2 1332.8 6.9
10 [160,155) 157.5 10 959.5 9 595.0 92.3 923.0 5.9
it 1 350 2 576 213.2 149 729.0
®3 BLOXEHENEZHN MVR REEM 5XW
Table >'M and 2W of MVR system driven by centrifugal compressor
. N 1 I i) / SLPRZER R/ SM/ S| Sw/ )
A=) X [ COP,,
/A h (kg «h™ 1) kg K /kW (kW + h)
1 [181,178.5) 179.75 231 2 850.0 658 350.0 106.5 24 601.5 15.3
2 [178.5,176) 177.25 212 2 741.7 581 240.4 105.0 22 260.0 14.9
3 [176,173.5) 174.75 190 2 626.8 499 092.0 103.5 19 665.0 14.5
4 [173.5,171) 172.25 179 2 520.4 451 151.6 102.0 18 258.0 14.1
5 [171,168.5) 169.75 153 2 471.9 378 200.7 100.6 15 391.8 14.0
6 [168.5,166) 167.25 139 2 396.4 333 099.6 99.1 13 774.9 13.8
7 [166,163.5) 164.75 85 2 333.7 198 364.5 97.6 8 296.0 13.7
8 [163.5,161) 162.25 64 2 218.3 141 971.2 96.1 6 150.4 13.2
9 [161,158.5) 159.75 87 2 023.5 176 044.5 94.6 8 230.2 12.2
10 [158.5,156) 157.25 10 1 863.7 18 637.0 93.1 931.0 11.4
St 1350 3436 151.5 137 558.8
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Figure 3 The change of evaporation rate with current
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Figure 4 The change of COP with current
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