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Study on Air Source Heat Pump System with Economizer

TANG Yifei,ZHAO Jun
(School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 200093, China)

Abstract ; In order to solve the problem that heat pump can’t work in the low temperature condition, scholars at home
and abroad proposed to add an Economizer to air source heat pump system, and introduced Enhanced Vapor Injection
(EVI). Adopting the heat pump with the throttle before flash-tank could achieve better heat production and reliable
operation. The scroll compress had a simple structure and small volume, which was widely used in the research of small-
scale air source heat pump unit. The experimental method of changing the ambient temperature was used to study
intermediate air supply in the system. It was found that there existed an optimal air supplement and the values differed in
different ambient temperatures. The control strategy of economizer was studied by using the control parameter method
and dividing the switching area of the system. The micro control element analysis method and so on were used to
establish the mathematical model for studying system simulation and error factors. The economizer was introduced into
the heat pump system under medium and high temperature conditions and single stage absorption refrigeration system,
and its application effects were all good. The control strategy of the economizer would be the research focus, and the
application of the economizer under the dehumidifying condition would be one of the future research directions.

Keywords: air source heat pump system; EVI ( Enhanced Vapor Injection ) ; economizer; flash-tank ; micro control

element analysis method ; control parameter method
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Figure 1
before flash-tank system

P 2 D IR g Ja 1 AR R SR, 5 TN A A i T
TARGERI DR T - v e 1 10 0 g TR b RIS v
FIEIEEA N R AR o N AR, LB IN & A il v 77
(4 5) IR A gz Py (6 50 Ja 2L
BORAHUB A ZAR R A1l % (R ) 5 1 30 A
IERBAHNR R (5 50) Z MK B 9l = 28 Ak k)



(&= - Big]

BRX, F HENBNEVRARARRHARER - 95 -

(5" R0 JGHEAZE Ko, AR T o
TR

3 ,/Q\ 1

27 2
6
FERK A
4/

W
b3
%

T

H2 MABETARZAALHE
Figure 2 Flow diagram of throttle after

i

Q-

K =B

flash-tank system

1.1.2 JRERS

B3 i R A AR R G . KB T IN KA RGN
S VR B T RS TV R 2 0 U B T B T
B AR TV 7R A HE A v i, T A S )R A o)
RHRIZIIKI B 23— a] [k ) B L5 2t AL
Yoo JEHIR TR Ve TR AL I v ds PN E AT 40 AR
BV AR IR AL S B GRILAN TR, E BRI
HV GRS IS , R A R 2R KSR #EA
KA

R4

Ak B

K3 dARRAAAEA
Figure 3 Flow diagram of sub-cooler system
1.1.3 R bbb
NEMATTRAGE R T RATFHRIANERS,
FAAZREA R G, H ARG AR, AN
FLA T AR ¥ TR 285 30 R R 28 5 T e v i RO 3R
Gim T —H AT A T #n R G, (8] BE IS e 5 )

T AR BRI AGCR , AT RE A TR 4 ML AL TS
I RIEEAE— S LA S AT, TN R 28 G IR R SR
T R RA TR RS, T INR G 1w R
SV R 2B % BRI K TR U5 B R A L
A TTRESEERHLANILA T B3 98 R A A
Joad B

P T L, B A 32, 505 W AR I, I A
I R G T A ko i TR T T R
VRIE W TAERI IR, A F TR T RGN RE R AL Coop 5
BATATEENE

FRHOHET SN T A I i XU AR HLLAL I fE
Ak, F U T 2R TR R B BRI 2 T 25 4 S i
F. BEmE XN E R RS S R R G AT
FEGRF AT, R IMRIR T, IN K 28 R 5 H U1
HIBICR B TITE NPT A, O ELAR I K 28
RGN TUE S BB EAE 0.95 ~ 1.00 MPa {5 M .
1.2 EVI 2GR HILES

EVI S0 R G i R e AT R4 HL E S B . 42
FFEA LR R EVI R G087 {8
I R HLELAT B WS TSR AE . hy
e, T IR — A ANTIL, TFALAL L T AR FF RS LA P
S OB, R — D EFRG, TG
VBRI 2o A A G A B e B — A7 K
HARGE R SRR T 5 o 1] RN P 5 1 4 T 4 2
BN RGN A LD BRI, RS
VS ZRBS LASR B, BT ATE RGP IR & B s B A
BENTREMNH . DI HRIE T TR HmALETY
BERCR B . M T AR T,( -40 ~ —15 C) B{%
VR T, SR FHTMBURT: FE 4 L 25 0 2 A 28 495 T 45 2 1 0%
B 19% ~44% il R 7% ~30% . BLAh, 7E
-30 C LM, %R G AT B E4% 24217, 1
RGP R G A B, A TN P
2 PRHFELAL,

1984 4F, BRAEAL 1 3 B i v 2R 4 SRR
TRTFIBFHLET 2% 25 P RGN HE AL Bt
P FERIE T4, S 5 [ A SOk b g 2 A B
FEAW A (HE TR IEHL) o

1905 4F, [ A Creux $2 11 T X SE48 HLAY T
VRIS 35 B L R, BRI HAE T
SRR GEAT R R (% % e o e
17, BFRROR 95% LU b)) Wi AR R S5 F 1 B 45 . 4R
T, AR EEEFFHIL , 08068 T 45 WL B 45 M e Sy 2 2%, M)
W R L 2. RGN P S B T e 1



.96 - B THI# Light Industry Machinery

2018 FFEE4 B

BERET H SR . S @A b, M2 IR T,
g =25 Cif, EVI 45 2 G0 1 il #PE AE 2R %L Coop AT 4R
5 14% , H PR A4 S 20% ; 78 KR T2 -20 C
I, RGEHIPERE REL Coop W HE R 6% ~ 8% , il Tt
ATEETE 14% ~20% o WAk, 45 HLHE SO B2 4 5 78
130 CLUF, AW RHLEA % axia e

A 7243 Dutta 20 BF5T T R HE R 45 HLIAE R 48
FIAS AN, S50 B R S AN A R 4R HLAY #E
Ty R s A8 O B TR . MR A T8
il B, AN 2 1) H 48 AL I V285 4 70 ] i 8
R R 28 AL A 1 0 I 5 9, DT 4 1L 1) 446 3Rk
RIFUSRE S

ARV FEARHLIA AL 45 15 28 FE 46 Bl VR sl I 28 i
ML B X EGEHLAE , (5 H A P9 A2 25 1 AH 26 SC
HRARLE T BIF 5 30 e FE 48 AL 5 SR FF IR 4R ALY EVI R
gy, Horp e Ege LB 2T i it & 141 BATE Sy 3 22
W4 o
1.3 HEWNSEHRR

P AT A IR R G, Xl I 1 7 R K 1
TERERE /N Bl Ve SR 20, 1 BT 4l B 4
IR B T3 P i B A FIA DR, 3
FOANIR S B, IR 4 AR LHE SR E A SRt T R
VU5, ol 105 T2 i T S 30 9 73 A, e 6 o1 2 790 o Al
ZHR AN BE R B U AR MLHE R B R
(R S e O TR S B8 Uiy 5
Vo SR i AN TG K, 3 B B Hh 2 R TR I R 3 i
AFHEAEAE TR B a5, SRR A b
EM A5 28 & 2 VRO 2, R 40 HLIC L HE SR E
Tt

25 RO T I 0 HE 28 T BRI IR R SR AT 52
BT, e AN 32 1 R I R R AN 2 AU R
P P PERE 1T EL AT Al P HE AR o v 1T R KRR AR
RGLFFT

BRI 2 B A I R G TR
B, S 28E L i 7 « Bl R B T B S T B, 4R R
G RE SR AN BT 8 588 5 5 3 I R g AL A e ) b, )
ARGl 5 RV RG D & HF R TR,
HARGHREREL Coop EIITHE I (UML) 1
G I e A — MR R AR 2 RS
AN AR 10% ~ 14% B, R 58 0] 35 3 il Ak
BEEL e —15, —10 Al -5 CHUPREEIRE T, 78 et b
SEMRG CoopHA RN T 8.7% ,3.4% M 3. 1% ,
AL, A MSFE AR IR T80 X 2R G0 1 1 8 5 i) d5e ) o

I, At Bl 1l & P AR R G T
i TOUBCR A

Heo %™ I ZEMEST Hh A T 9250 0 5 55 4347
BRSNS — AR Ul =X TR A LA 19 i Ak RE
Wi o 3L PR P A ML AR AR 5 B B it P2 R A7 S 58
SEAR IS AN TR ] S R ARG PG BER R A
TR AR R M B A RE AR 2

Ko %504 DA 25 2507 FA T8 e U A WL
2R - KRG A W TR AT R, AR
Z Gl A O Hag s T— M e (E HmiT
W) IFRE R I 70% I, R GEHI R A B T

Rl UL, X F 25t e R 4L, FoRIZAR G Rz
PR RO R I IR, FEAN R PRI, 2
X R — A AN R A R MERE R AL Coop it H.
RN TR AN ], 75 B 52 g 5 R i E A
[ 0 e b
1.4 ZFraRpyizsl

SUr I ARTE R GG, H A A HL
REA P T, HA kB T 4 Liisqr. fEhlirs
i X9 O FH ) R 2 AL ) — R B2 FA, X T
IR GEA Tr AR 1 07 58 22 b < il v 50 Ut
IR, IS B R AR HUA RGs 1T i) B . 518 3
AR DU , (S ot U)W 428 T s oA e £ ) AT 2 BIR i 282
PravniE e . RS BGE T I RS T AR R &
GEMERE S RERCR  (HAL TR Aa i, A Sl &
FIEAEIRIR DY 7ER R ZHOBIX, & TR i IR K
AR B R, BRI ERORZHOR, A A b
AR R 2 TR N, 2 R R B R R A A
Ttk

XA 4t AR £ — T X A L 8
o A0 7 3 4 E — A R ) T T 9 H AR (ELA R
TR AR — bR T3 51, e AL T o ol
SR XA RAE RV B AT U Sy R S
RIVNF 4 o PRI, O 28 3 405 I 2 522 A D o P g %
BT o N, B R HEUE MR R Z 2
FHEFR (R IX 3 S B0 i PR P o A D 2 5%
TR A 25 PF SR A B

X 22 222 i PR R G IR A B 3 1 AR AL )
ARG TR, A A R T BT St A
S R GURET WRLRIR 22 G i dee DL U v L
P R G FAPERE R AR C cop ARSI I BT 17 )
ZRRRSETEE s KB AR EAE - 10 ~ -5 CZ[a)Je
FRAER U IX I



(&= - Big]

BRX, F HENBNEVRARARRHARER - 97 -

Qiao 55§ HFF R — A9 1k 1 42 il 02 ik ok
AN A AR LY, Heo %572 4R H — A hi
DUPEPR P T3 58, 1 OURZ A R 2 12 45 11 1 14 50 8 S5 e
HGRIZ LI R AR T 5 AT B R R v, 53 3 4
] 5 B K 1R 5 M e TR AK R o A K 0. 4 ~
0.7 kW\CCOPj:’ 0.7~0.8 Ed‘,j:/%lilj Tlﬂzli’fjﬁj:iY/?\%%Ejj
FCo BEF i ECRYHE N, e Pt #hTEEA 0. 1 3
£0.3,

ZTr M R R B AR R SR AR I AT s
TRERSIRE. KRG BT RDE AT LIRS IR RS
s 1T RERL, WD RETRIR % . H I, X2 DR i 2 F

D HAMBETRA A7 A6 24 HAT i 2 G2 1 T mi Y

Fea gy

2

S

KZ—
2 REMHE

HPERG PRI B AL T, 2l 2548
A 5 W PRI AT 2 T — Al
Fo XA PR RN 2% RN R 2, A
REFF Al ] A 0 S e A A o IR i i e L%
B3 AN B AN TR A P RS 4 A 0 AR e i i A
FAME R G R4 g o (A 23Rk P, B o
4 AN BE, ARG R (SR R A )

AR A 4 e A 5 AR BTR A R4 1 D
B VRS AR 1 A, 4 MR R LA 2R e Y T 4 ad A
PEATIHR . SN AR R T AR LHE T A 4
P PR R 8 ¥4 590 AR T T S R U PN R s T AN A BT
B0y, 7 A A R R 4w s 24 40 2 X R A T 4 e A
KB RERAR S o ARFESCRR[26 155 6 JTHEN, iX—
PG JZ d TAE R AE P 1 B B B HE R T 3 8 o
AN A 2o A PR P IR, (AR S8 B, w2
RIS RIR G . BeAh, oAb < e 4 i 72 52 T
PR RGN AR E RS R . FIAETAR
i NI — A oC PR AR T | R S R S
R AR 1 L IR S b e AR BILA AR X
AR B R R AU g 3 R M O ()i 32 31 8 B
e A AR i 249, Bl ) DO 38 K g2
U, 38 e SR AT AR 4 T i AR L e B 3 Ry
T AT AR A T

Sirwan 20 ok — AW 5 D 2 25 R ¥ R G
T B350, o3 Al R s B — AN A 2 4 2%
A PEIA AT LIRTE R GEVERE . dor T — LR Rt
TP B R S R — WS — i IR 0 36, U
AT R G AT I R S AR e R R R A
Wk o

SRR I TG T Y 20 T 28 0 T E TR 4R
U RGEHA T B0, 07 B 5 S 3 ik
B2 ROR BB RIEA B, ZRGERES
B B S LR ) i KR 220 T 5% , 38 iR
22 1) 7 DR S ST P A7 A A — AN AT B 7 PR 3R L i
PRIV A Ak B R SR 2R 55, HAE BRI S AN, S T
AT HAAE , KT Y P 40 5 AR S USR5 T
AL PR RS R B, TR ) A, Bl b
HIA R AT FAR SR Sk £ AR EES T
FEIrREsR i (i 5 R R GRS BT ER ) |
I3 B BT AR IR R G S AN U R R AT
HAALL, 7 45 RS S E BRI B i B A e
BEA—E) AH P E AR R 1R 22, Hoh iR 22l K
ERGHANERE R Coon 9 H 30% . H )5 A W] fE
SRR TP 5 AR SRR S AV UE T P 2k R EGE
1B 1E BB Ve B 5 1 R 8 BOE 2 B80R G 2 B 5 100
A Il , AR AR HASENLAL Z N SMU A A
TR E A BB AR T L R A R G
(VR R, A b BN bR 2 5 T 2B ) — B[R 3R
I 25 BEARAT BN S =2 TA) PR3 22

WA, AT B0 A T 4 AL B <R T
fLE — B F BN IR R . R s A 8T
B, e B R ) RN U A REARIE R R 5
HA KA FAERE R B Coopo RIS, ILZFARAE AN s
245 By Beah A A SR 3 KT e i LA 8 R <Ak
I3, AR R il ¥ 700 AL , AT S BUE A LR D4
Ko EBIT, 38 A A 7E R S R P A A B30 T B b
KA NERAENE
3 ZFRRSHNAHE

B, EVIHARIE A T SRR P T R G063
PERETT A JRA R . SR, X TR R 4, & 12
BRI 5 28 KRR T, AR PR BE o MOk B |, il
¥ FBOIN, HEOREE T o PR, iR A S ARIR A
SEPIAELE R (R AR S AR AR, O 1 e 7 v v B I
UL m IR TR PERE , A L 2H EVI ERGIA
T (L 2= il ) PR TOURWTIT

fl i T4 N EVI R B T AR, S
RIIZ LT AFAE— DI A TR T R e il ABERL
KB il IR RGCR AT G X BRI T 4
S ERRIEHAAE T Bk 1 1 1 75 B HBCR B
Y RE, HIRRAR T IR IR v RS o [RIE, Hy T2
Sy RN 20 AR ER, 55 T R G
TRRERLLL , 32T T ARG tEE



.08 . B THI# Light Industry Machinery

2018 FFEE4 B

X AT R IR R G0, A LR AR T
T, G AL i 1 1 o A v ] S0 ) AA AL Y
(A Rl O 7 R G VIR U WPl B 7 N
AT AR LRAASE Tote B LA, £ AS 7] 5 A
ANTR] T, SR LG — A28 551 e 408 B 1) R 0 40 A R
ARG, WHEAZER R R RS, VAR RtEtT
ARAS o B A2 3 SR T LA IA & 8 2 T 2 1
PR AINE R G AR iR T O AT EIE T, 1R
SRR - R TR AR R SR L dT/dS <0 Y rhosy i A
L, TR I 0 40 AR R e 5 R 4
& R EEE T SHEFRIR B R IR RS2, B
Pedhs RZ 0 F il - R SR dT/7dS >0 1)
I TR ZRG N T RIS, A HLHE R
IR — 2 R A, PR I 4 ML HE TR S RE FAIG
R, BT S, P TOUT, A b 2 R
8, MR R AT IR R AN REMERR R A K
Tt

JH RS o 2 R NN B AR R 4l Bh 4
SPRG AT T AEH A S 4 R AR
] (AR R BT IR (A b A BB IR I I 9T, 5256 B &
GhHESIE TR T 8 ~14 °C, 285 R4 i 7t,
—ERREE LR T R G AR5 | 2% K 4 AR 445 7
M EESTT I H WA, KRR T R BEERE
Abed %5 PUIIESE T AR NH,/H, 0 18 TAE Hi A
BRI RGN, FVF— AW 28 76 N 2R 45 1
Wl T a7, TR TR g R S A I 25 4 1Y
IR ZAEI IR T 1R EE A5 FN78 K 25 B 2 i 1
HRGMEREAERI I

Mosaffa 255 St —ANHEE B9 — 9% CO,/NH, ¥ %
BT T IRAETEE S B0, Z R A A4 T 2
ANNZERR R 1 AN ZE SR, a1 AN R 2R I &
AR EIES . MR G AT LS, 4 Coop T HIEL
B RAL, S SH BMETE A RGBT S8 i
FEBEIUIS 1 5 R R G0 0 B o0 2 R A B M Y
RN T RGEAE AR BE AR T84T, T eI
2 G GEA A Z B HUAS S A A Ao
4 ZEig

PAHRE T BB , AR R R, =R
UG AAIE R G = 8O0 FH A T 240, R RO TR R
M ER BN Z — BN A R T HAE
RETCIETEAGEIAEE T IEH B 1E, B9 T 40 4
HI RS N T s R G . SNESRE T
MR SR ARG L, TN & 4 HT 1 I R 48 K

Tl PERE S AR, HLEZ5H TR] B, 3 FHTE ZE08 s IX i) /N AR

FHLAH . AR N)— 2Ok B, EW AT 5 R 40

PUR LR RN A a5 A e R4 L. A AR T8 L

B0 FEARTRN ) 00T 75 BT B 2 b T 38, A e A RL

PRI RGENERE . (HE, TR T a1 1y 45 1) Jy T

P SCHRBIETE IR A 22, — e R B IR 1l 5 4 Y

ARG HET S . T, AR AT S,

ME RGN AT B2, I, X &5 REAE

A LT AN AR R T R S R st

AU ) T AR SR AR R o (7 FAHUN 5 22 7%

B Z R A 5 S B B] IR 22 KK
AR, B T A TRIEEE ) 00, ZERRIE 00 T R

T g X AL R e M BE S ) 1 A DG BIF 98 H TR 4 R L

Z PR HAE A R LA I I 2 —

SE -

(1] AT, mAY, G4, % A ABAEATHRARG EZLHR
[J]. ¥ % 58 K % % 4% ,2015,49(6) :105 - 107.

(2] #EF,HRA,EALE REASBEANH TEESHRAE
ATHA T LR R[], #4H A ,2016,44(10) :76.

(3] &g, x4k, KEH, % BUNAKAEATERREARNGIH
RHRLI]. #14F3,2015(5) :75.

(4] ek, BER. 2RBAFRMBERLEARHIREZHERII]
# 98 T42,2002(5) ;27 -28.

[5] BEE AREFNANABRRERZAENEL NG ZRAR
[D]. dow: b m T & & % ,2005:13 - 15.

(6] EE.GHE . ZHL2, 5 FEFEN AR BTHAARZRT
ZH R B FR A ,2016,27(10) :60 -67.

(7] REALAREEHARASHANAEGRRA R[] ZHRGE
R ,2017,36(5) :38 —41.

(8] %x:m,BER,FHF, % FINABEANAN RI34a 'k Z RE %
flA/RR R G ERF R[], #4 %4 ,2017,38(2) : 11 - 16.

[9] R&E, ZET. HieEHINRERZEERIEN L] R
ALK ,2006,34(9) :15 -20.

[10] =&, A WA A B8 0 R4 B AT R AL M ety 2R T R
[J]. #1424 ,2013,34(5) :58.

[11] BRLE, XBX, LERT, % BAEFILILERE RHAHLH
R [J]. K fE %37 ,2006,27(4) :379 - 381.

[12] R4 BRAXELIFZGFENEHF AR RBRIELT]. #
A 5 7 2016,16(6) :67 —69.

[13] &G 2FBEFHAEENAAMPEAL s ELI]. H
A3 1984 ,5(2) ;10 - 17.

[14] HFHZE HRABOEFHARERZEANE S HFEAR
[D]. 4t b3 Tk k %,2010:10 - 13.

[15] DUTTA A K, YANAGISAWA T,FUKUTA M. An investigation of
the performance of a scroll compressor under liquid refrigerant
injection [ J]. International journal of refrigeration,2001,24(6) :
577 - 587.

[16] ZX&,5E&W A% FEFENAREREEFELI]. H



(4 - Bigd BRX, F HENBNEVRARARRHARER - 99 -

A 4R,2011,32(6) :40 -43. [27] R@th FHEAAFHREHENRLETRRZWALID]. ZM:
[17] EXx#,BRfE,HR, % FENAESEZFERARRARERD Z M3 T k% ,2007:1 -67.

B[] 4 4% ,2013,34(4) :45. [28] @m4 B_REH-RHEERRAGWBEENS LR
[18] HEO J,JEONG M W,KIM Y. Effects of flash tank vapor injection on D] b3 b Tk A %,2006:1 —63.

the heating performance of an inverter-driven heat pump for cold [29] @3, BET, #FH¥ BikEFNLALRERRRZARNER

regions[ J]. International journal of refrigeration,2010,33 (4 ) ;848 SICl// FEERFLBEZE L, FEH A F Lo =P H

-855. REVFER 2. 2EERESFFA2008 FFERAXE ER:FE
[19] KO Y,PARK S,JIN S, et al. The selection of volume ratio of two- Tk A, 2008 :216 —220.

stage rotary compressor and its effects on air-to-water heat pump with [30] SIRWAN R, ALGHOUL M A, SOPIAN K, et al. Thermodynamic

flash tank cycle [J]. Applied energy,2013,104:187 —196. analysis of an ejector-flash tank-absorption cooling system [ J].
[20] AFE KEZHAZABEREZRZEFEESLESCKHE)2MHID]. K Applied thermal engineering,2013,58(1/2) :85 —-97.

# . R#EE T K% ,2012:1 -56. [31] KA, RkA,BERW, % FieEENEF B R G 0NRFH AN
[21] A& ZFXELHIAZFENEN T ARLZRRE[]]. B RE W] #AHFAK,2012,37(5) .52 - 56.

V8 5 44 2016,16(6) :67 —69. [32] BAA ENGE HFEFENHRAEGERXARRA T HEIAME
[22] AEZ,ZR,FPR. WABRRAAGEREHNR KL TR A R I]. AP 6k 4% ,2012,33(11) : 1908 - 1913.

tE[J]. & BT A% ¥37,2012,35(4) :451. [33] L, B, ENF, % WEAFENRRAZF AR A SR
[23] QIAO Hongtao, XU Xing, AUTE V, et al. Transient modeling of a )] KR 5 # 5 ,2016,44(6) . 75.

flash tank vapor injection heat pump system; Part [  simulation [34] ABED A M,ALGHOUL M A, AI-SHAMANI A N, et al. Evaluating

results and experimental validation [ J ]. International journal of ejector efficiency working under intermediate pressure of flash tank-

refrigeration 2015 ,49 ;183 — 194. absorption cooling cycle; parametric study [ J ]J. Chemical
[24] HEO J, KANG H, KIM Y. Optimum cycle control of a two-stage engineering and processing: process intensification,2015,95:222 -

injection heat pump with a double expansion sub-cooler [ J]. 234.

International journal of refrigeration,2012,35(1) ;58 - 67. [35] MOSAFFA A H, FARSHI L G, FERREIRA C A I, et al.
[25] Ek@ #HARREENOHFESRAID]. ZM: ZHEITX Exergoeconomic and environmental analyses of CO,/NH; cascade

#,2006:1 -62. refrigeration systems equipped with different types of flash tank
[26] KHFE R FEHAEESARKREEEFAR[D]. RE: X intercoolers [ J ]. Energy conversion and management, 2016, 117

R A% ,2015:1 =71, 442 -453.

[ER - &l

T - A FITAR ST HFHEEDNVARAR
A FNUF U RO AXE TSRS NS EEBIAH RIS, T BEH TS, WARTREIEN T aESMA NG
RSP R S B )T EORRNGRE T @SET A NN EIERSZREMNDS, BE HSWNEB” N
BIOBVE SR R R S Z AN E T =V EDEXIIRIE R St MindSphere, BB ) S EERA B P AT IZEPEPSLINES6Y
Riat BRETRBLLMNE. . EeVETT XL LB BT BRE.

BT RBERTIDINTF 2017 TF 6 BIERAR , WINERBFE TR T 5000 22 TISUSIBIEWMAR. FNEeY
HSARTI PN S INEIRR 700 m2 SRS IS B RSESN R, EPR RS AT BT ET X~ TR EH
S CHEVE DB EARN A, EHAE0HRSATTRINIA YRR LIE B RS AR B FEEHHISSER
N AZEFIER, AT @Y REE BRI ENAR S ) FMBLZ =N REIER AN A, NHEIET LY & EHY
MindSphere3. 0 fRAFHEISE PR Mind Apps FH{TEIB D HTUASTIN R D0 4P RO

RHPIWVRENBERLEMAED, ET“YRME"IER, BN WSR2 BARSHES , HEPRE L
MNBZL U AT TR

ABINFEEN TWSNGTIMASHEWRE T 2EFENEROE, FEEUZORBEOBPEBMXIPTEM, BRILR
M, FEISATNE R TABVESILASIPINVE L T 2017 &£ 8 B DBASR; B JSEFWEE M AR W H A XIS )5 L
WEREEERIF R SPINE T 2017 R FTBIEEE , M8 1S EBRERISBIFTI T IFERBAEE ; 1T ANEI A T2 E SIS
FRRE ARV TS,

(REE)



