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Development and Matching Optimization of 120~1000RT Modular Series

Maglev Refrigeration Compressor, Motor & Vector Inverter



iCIRAE EMAGs

- IORAEE:
120~ 1000RTHEHRIL R IMEZZE S /S E4aH L. BIREKHEN. NiSBLESZIMBRISATT LR, HTUAEIR
EEPEXINASR, MULRES, BEQENTNERSANTI, RO FERUCRIMGRITEYLS.

- ORA:

MhKR, ARRERFEL,

Bhe (Tul) FIRTERAERASREIRER, XE ek BRATSEIE TEID.
HEHUMSENRHAURNAR, BONEIREREN. SIRPRENERRRITITA, EHliliNE,

PR RN R TR




EMAGING

“¥hERl

—. BF CheUIRARY
2l =GR RIIZERERH &



EMAGING
KHEF e ld

D, / General Picture of Emaging AC&R Refrigerant Products XhERlE

EMAGING® AC&R Ref Products

Bl il
Maglev Platform Products Maglev+ Ref Products Maglev+ New Products
R EFRAFEm "HSE " HieFm fk2Z + Frem
R—(EAng\i—spegj_:g Motor EMR W-C Ref Sfmpressor N (e o Large Maglev Ref Comp ﬁ
R-C/A-C H-S Vector Inverter EMR A-C Ref Compressor Maglev Heat Pump High-voltage PM Motor
RIS /XS EIERKETIME EMRZFIXS E4at HEZHREGEN = ERL S,
Magnetic Bearing Controller H-V Vector Inverter
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WEFWERAR - . EEKEEBIA
Magnetic Bearing Technology o High-speed PM Motor

Technology

SR ET RN . . RO
High-frequency Vector High-efficiency Fluid Machinery
Inverter Technology ~ Tteeiiiiiieeeet Technology

PR RN R TR




%ﬁﬁﬁﬁ%ﬁ?ﬁﬂiﬁ(ﬁ?ﬁ / Characteristics of Emaging Magnetic Bearing EMAG‘{%Q

Axis trajectory monitoring technology
MO =R

Automatic balance Magnetic levitation bearing stator technology

technology AR E \
S ) = E‘E¥T§7k
SIRELEFZN ![\Aaﬁnel'cic levitation bearing rotor
High i tecti et T o R
igh speed ceramic protective LR TR
S ERPGERIP 4

Identification Technology of Magnetic

Suspension Bearing System c (ﬁ EgﬂhslBC
HRIF AR R GHRRRR CEeﬂrIlliZI\l/EI}Ci S

MBC
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TCHERRTIIRIF R / crarsctrsic o Emaging Magnetic earing = gty

NO oil; NO contact; NO friction_»

Main control board FizHitR:

Dual CPU joint control

DSP performs algorithm operations
ARM for system management
Real-time communication

10000 sampling controls per second

01

Displacement sensor Actine magnetic bearing Control system and Power amplifier IHZIAES:

ifEiEREE RS TR algorithmizSI RAE = Series adaptation to rotors of different sizes
48V~500V bus voltage

Independently Five degrees of freedom Over 10,000 times per second +  2A~60A current output
designed s;:spenscllon :‘;T‘f;rd TEEE of real-time signal processing . gxc-ellﬁ'nt sine traCkim‘Jl-]Eerfo-”EanFe- |
inductance/eddy the neeads of different and correction. . witching power amplitier with minimal loss

capacity and speed and

current sensor. achieves zero friction.
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%ﬁﬁﬁﬁ%ﬁ?ﬁﬂﬁdﬁfﬁ“%ﬁ / Emaging MBC: Split Type or Built-in Type Motor EMAG—{%?

Magnetic Bearing Controller (MBC)
RS HIEE

[Built-in MBC (Simplified/Full

Split Type MBC & Cable Version) Maglev Shaft Adjustor
DRIV BSR40 ERTVHATSRE (f8)/2BhR) MEFEMTE
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%ﬁ&ﬁ*ﬂ;ﬁ*“%ﬂg / Emaging Control Strategy of Refrigeration Compressors EMAG‘{%?

With increasing confidence in maglev technology, more and more customers are demanding control

over the operation of maglev compressors

FEENHBRFRONRIEIERE, BREShIE P ERBEHETF EET S TRIEHIN

Professional customers,
familiar with centrifugal

chiller/compressor 7
SUER, BRESKIEMECERN EMAGING
Ha=EZNNtTES

EMR Maglev Response to up/down load control Big cus!mers
Compressor DURiERAINAR (= EARASEISH) familiar with screw cor'npressor EMAGING

i I KER, AR EGSNAER o

Segmented markets, .
not familiar with HVAC EMAC‘?B{EI%EG

MPRHIHEER, WHVACKRRRME
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%ﬁmﬂﬂ_tm;ﬁnn (ﬁﬁS/;-ug) / Emaging Built-in MBC (Simple / Full Tyﬁ)ﬁlAc"—'{ﬁng

Completed validation on compressor test loop  FERLEFENR SIGIE
= - Magnetic bearing control  F4HFIZH
« Automatic centering  BziEl
« Auto motor-cooling flow control based on motor cavity superheat (opt)  {KEEHITIHEBHESHIENSEIRE (%)
- Compressor and motor protection  JE4HFIERH{RIF
« Surge protection  NgHR{RIP
= - Optimize compressor operation (speed and IGV) per actual load  {KIEfRGAEMLIIEHIFLEN T

Simple Version Built-in MBC Full VeFrHsion Buhilldt-i\n M,\,BC
EMChR P ER T RAE SEEEhR A ERT AT
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xﬁﬁ;@ﬁ;@'ﬁﬁﬁﬁﬁﬁiﬁ / Characteristics of Emaging R-C Inverter (VFD) XiEkliE

120 -

100

I O  High VFD Efficiency (>97%) 1 s - e
Dm0 R-CVFD integrated design TIREIER (>97%) p
= | RIS T SBEE g T High O Considering H-S VFD & PM motor, | mSnm

[ . . . et . = AR

| O Automatic control RC direct-cooling Efficiency minimize the overall loss R |
SE SRy LI EEIE g =% SERERER, SRR/ e s
_— 1 |, O Free combination of compressor body el
- B BB EEgEA A O High carrier frequency (up to 16K), lower

Combination
with frong
Compressor Reliability

Strong motor heat generation
HIITEE (A1 16kHz), BHLARV

-y ST O Builtin AC reactor
IS el ESSRIEHEE
O Optimized motor control characteristics
HFERIEBH=HNFIE
O Reliable protection function
B FERYRIFIIEE A
Quality Services O Power fqilure self generation [
O Independent R&D, Self-producing, ‘ assurance l ‘ after-sales l IR R
frequency up to 800Hz AnlER{RIE ERRS
— FREEHRER, SESIA800Hz
== O Components sourcing from first tier brand
D0 D — & B MR T R BR RRIIE O  After sales service throughout the country
©00 U Small keyboard for parameter setting/backup/copy, BOEENERERS
Simple operation O Timely after-sales service response
008 SHRBERBERIN/SH, BIEHE RS A R RS AL
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_Eﬁﬁmigiméy;;@%%ﬁﬁ% / Emaging A-C or R-C Vector Inverter (VFD) EMAG‘{%?

Air-cooling (A-C) / Refrigerant-cooling (R-C) High-Frequency Vector Inverter
NSTIRIES SR B sas

‘/\\mty:ﬁn
ggﬁ{ﬁ/%— R-C Integrated VFD
EECEE AT

250kW 450kW 800kW
22Ao_/cz\5/(;|BW A-C 2Ir21?e/gz rl'sa(’zlé\cllvVFD Semi sealed/fully sealed Semi sealed Semi sealed/fully sealed

PR RN R TR




%ﬁ%ﬁj{ﬁﬁ%*ﬂ#%na“ / Characteristics of Emaging High-speed PM Motor EMAG‘{%Q

Large power, permanent magnet (PM) synchronous, high-speed, power range covers 1000kW.

STIEE Test Repart

el rermes Lot adgment

-------

= 1 ” 115 %R TR,

-

Strong reliability of stator & rotor
(Rotor 115% overspeed)
SEAREFETFIENSE (3F115%EiE)

H-level insulation (Operating temperature > 180°C)

Hf#G5 (TiE> 180°C)

High efficiency (>97%)
R (KF97%)
Third party certificated

Refrigerant compatibility
B=RRIERSRREHE

MR &

=870,
60002 & KhE
L2 ESE

EMiBIETT

«  BEHAEM,
©  EIEREVENIRITIRA
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R-C High-speed PM Motor
RIS BRI IR

ARTHEENA AN —— TREEREEESR ARRBRHED  3ERmBHER

2.RIR2
5. MR E 1 AR

6.[5%hRE R

10 MEmAER WP N\ TR
8 I Tkt :

5.EmME
3AHAO

11 R AR

0 ki 6. RAING ' 8 MRS

PR RN R TR




-Ebﬁ%?&;ﬁw*nmq%:ﬂa“/ Characteristics of Emaging High-eff Fluid Machinery EMAG—{Q{;Q

Adopted full three-dimensional flow theory RRAE£=4ERNIES

« Made of high strength aviation aluminum or titanium

« Design through CAE finite analysis, materials passing 100%

alloy. flaw detection, finished products withstanding 115%
* AFM polished casting shrouded impeller, or integrated overspeed test, ensure the machine safe and reliable in its

milled and shaped at the 5-axis machining center. lifespan.

Backward curved blade design, wide working range. - BIYCAEGRTTHITRIT, MEHEIT100%89BE RN, BRmE

F =SB B AN ZS SREEA & B Hl A Z115%MBEIE, MR SEEREsRRSTE.,

BERImitsE R s, SmMIN T2 ehEIRE,
EEMEIRT, TIEEEr .
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%ﬁﬁﬂﬁ!g@gﬁiﬁ% / Emaging Typical Test Equipment EMAG—{;;I@!;E

Emaging Maglev Ref Comp Test Loop 100~1000RT Operating Test Loop
BUSFHIS RS 100~1000RTREENZH FEAEN M P4 ks v clat i
(REHS SR TRI BT ESISEBGMPI BR) (500RT*2gi% ) = AR
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-BbﬁEM Rg;“*“;@&ﬁ*ﬂ; / Emaging EMR Series Refrigerant Compressors EMAG—{%?

EMRZ%1120-1000RTH AR

/NKFEhAa ANF = /N =
SeriesZ | Max. Frequency Frame Code| Comp Code Nominal Capacity @GB (5 | *E ' 18 | ;_—:Fé?, 10 | Elﬁgg?)
- R (Hz) EEAS E4ENRS GBENSE (RT)
JEX'\L{'E 4167 K& 150 150
< EMAGING
112 120 — b
416.7 1 115 150 —
118 180
220 200
225 250
316.7 2 530 300 : . _. - . :
235 350 : : EMAGING
540 400 : o YhERHE
EJE{',\'S 208.3 5 550 500 r
A 560 600
383.3 750 500
(4-pole motor 7 760 600
ATREEAN) 775 750
336.7 970 700
980 800
(4-pole motor 9 990 900
m
PRAREEA) 9A0 1000

EMR550/560 EMR990/9A0
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_Bﬁﬁ?ﬁl] mﬁﬁ%iﬁﬁﬁﬁﬁ / Emaging Series High-frequency Vector Inverters XhEkli

FSMEETME (1B) RS

BNt (kW) mAREERA) | R-CRIEE | W-CKE | A-CRLS
75 157 Cc07 BO7 AQ7
90 180 C09 B09 A09
110 210 C11 B11 A11
132 255 C13 B13
160 305 C16 B16
. . . . . 185 355 C18 B18
Air-cooling/Water-cooling Refrigerant-cooling Vector Inverter
Vector Inverter (Integrated design in cabinet) 3(2)8 igg ggg ggg ADD
A o, -ﬂ:' S/ANHE A s
217K TINER SIELTINE (Bt E) 520 47c Cot B25 NG
280 540 C28 B28
BRI RFUGRISIS EASH, (Fall) . SIS TIRIE 21 o <1 53
RIEEZEFIHISE. RHESIBIEESEESEN Y 400 750 C40 B40
M. EBH; FcEREIACRIImEs AN A . ggg 22(5) ggg 3‘51(5) ﬁgg
an, BN THGB 6/36°C, AESERIBE: 560 980 C56 B56 A56
250RT: EMR225+C20 #A20 630 1085 C63 B63 A63
300RT: EMR225+C22 wA22 710 1220 C71 B71 A71
350RT: EMR235+C22 sA22 800 1400 C80 B8O A80
400RT: EMR235+C25 &¢A25 X REeEE, RAR—EZR, INERIMEO—E,
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%ﬁ&éﬁ*ﬂ.ﬂlﬁﬁﬁ%ﬁ@ﬁa / Emaging Compressor & VFD Matching EMAG‘{ﬁglg

B CIERRR S EETIAMMEEPERCE. IHESIENER. EECeEFRRE

B eSS R EA. 5. WRERT T R, KAmMETTEEY, ATRARIE maak
B KIEHMRF IR EETEI T EEAR, BRI A — R TN Rz T RIS
RSN AR TR G, RIS, SENE TRIREIETT,
Ti=e R AR HIEEEEIRENTFRE, a8,
RIELIREXEDBETRERE, RN LIFERIIE5FFRIRE,
RESTHEEEFIRT, BRIMET/SaEIMH, FFERENE;

R SESTIMEMANRNER RS, £RVIXSTM M A HE HNEREES
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%Bﬁ&gﬁ*ﬂ;*ﬂ&gﬁ EEE / Emaging Refrigerant Compressor & VFD Matching EMAG‘{ﬁﬁﬂﬂg

EMR 2 25 210-X X X

S +C 22
TINESIIERA S
22: 220kW
BRI T HARH: ?j‘j/gllgj
S B
LML MR, oK MR PR R13ke A XS
2.R513A B.K
IR BN HHACS, AR FR MR R R 3 B C: StES
REHZ: 1 0kEHE, BHS5EENH
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I~ RN I EEERRA MURE 21931 T | |3MSRE 1981 © RE T SRE e
R AaS, [ReE - .
T &5 EEERESEENEE
IEHISSA [T
e ETRFERF [ 100% | 508 | 1008/ [75%/cB | 50%/GB [ 25%/GB A %5 EMR235250-110-C25 16
;ﬂ})‘q\‘iﬁ%}j : 350 175 350 262.5 175 87.5 EHE (RPM 433'3050 e
AEA) 216,08 99. 458 187.272  113.05 63,235 25.944 i 89 —
St 0P 5,655 6.09 8.517 8.052 9.492 11.172 T{§§m§§§ﬂ?- o0 12
W 0.828 0.767 0.825 0.836 0.809 0.707 B R (Rew) - 15000 A LN
IBSE SRR (ke /nin) 434,63 214,069 427.757  314.845 206,707 101,23 e (7 : 380 1 7 F —N\
IES{ERE (n 3/nin)  24.539 11,965 24,151 17.657 11,477 5.621 il ﬁ: 2 = 08
SRS RS (ke /nin) 493.516  236.225  467.093  334.744  214.821  10L.87  H[AH]: Ri134a 06
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FVSURERE (ke/nin) 58. 888 22.156 39.337 19.9 8.114 0.635 044+
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é;iu,\;/ e (k 1.919 1. 406 1. 766 1411 1.004 0.541 0 02 04 06 08 1 12 14
RAMERIRE (Lf 1.655 1.192 1.492 1.172 0.822 0.436 F
ﬁbg [ (1 fke) 1.525 18. 496 19. 253 15.978 13.029 9.515
TR Ak 0.978 0.963 0.975 0.965 0.954 0,937 —BAEE . BAE —&)EE - GB
ESEH (MPa) 0.362 0. 366 0.362 0.364 0.368 0.368 — B
RESUEH (Pa) 1.017 0.887 0.912 0.786 0.689 0.582
ST AR ()ﬂ’a) 0.937 0.815 0.793 0.679 0.593 0. 498
i‘éyﬁi%jj( 0,607 0.57 0.575 0.535 0.504 0. 463
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%Bﬁ&ﬁ*ﬂl*ﬂﬁ&ﬁ%iﬁﬂ / Emaging Refrigerant Compressor & VFD Selection

EMAGING
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Selection software features:

Native interface or DLL subroutine
Chinese and English

Custom cooling capacity and
operating conditions

Automatic selection, or appointed
calculation

Optional injection and injection type
Optional calculation for the second
operating condition

Automatically display operating
range

Data can be exported

&iﬁ)&#ﬁm :

B RmE 5 DLLFER
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BHEMNSEMIR
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-Eﬁﬁ,_ifﬁ*np*u )ﬁ EEE%%’ / Emaging Compressor & VFD Matching Benefits EMAG‘{%}?

C RITED---HSESESD

Samgit---EL
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EEYEER--- e LR REEE
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0 2 a 5 g 0 12 14 16 18 20
1'2 T L) T Ll L] T T L] T L uﬁ%fﬂmﬁg {:C;I
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%Bﬁ&ﬁ*ﬂl*ﬂﬁ&ﬁ%iﬁﬂ / Emaging Refrigerant Compressor & VFD Selection EMAG—{%?

o
my -
100% &7 EmmEel T B |BEXIR2| BEXTRI|
Elbesil k1342 E &0 % tafE [15 % w@Epo B s
TR AR | ce [0 ZEBE poo T ) | ZEHRE b0 T | [EREE o T | [EREE B0 T
R ] wuERE (o0 © f|AEEE [0 T | |AmEE [Bo T BuEEE (060 ©
e |30 g [5.0 o | [dgE fLo o | lsag o ¢ . y
rHERASE iz 0.03¢ . ] | BE 0.034  pa| |EE 0.03¢  wpa| |EE 0.034  pa Lﬁiﬁﬁu .
™ SR - EEERRA AR 0.6 T J |i=am [T T | |ieAm 5% T | |H=EE 5% T 150 RT@GB 6 / 36°C
TEAFEZ AL s mwx\
v | 2 , &1 EERENRSESENEE
ITHISER | TR j: IE""" |I/v\x'l‘l‘$ J\E%
HE | | ELREHE | 1009 | 75% | 50% | 25% [ IS : EMR115120-11C-411 —
2R (6T) 150 112.5 75 37.5 %@*éggﬁﬂ) ;2200 16 + | X_I7_ ﬁ&%l\—b
§81 A TN (k) 80.652 48. 276 26.981 11.233 )ﬁg%ﬁ‘ﬁ = 120 14 s
S COP_ 6.413 7.932 9,229 10,277 B () 250 12 i
ZIE 0.843 0.862 0.841 0.718 nfxg)’ﬁ(m) 35000 : ] b
ﬂ%ﬂ%%iﬁgzkg/?in)) 183.868  135.24 88. 778 43. 487 al E( 1 I~ \
NS AFF0 “3/nd 10. 381 7.685 4,929 2.413
}i@ﬁ;ﬁ.:;(ﬂg/mﬁ? 204,249 146,161  95.152 44,251 ] ;%, ; ,i1§4a 08 7 - [ EM R1 1 51 20-1 1 C—A1 1
HPS{#EE (0 3/nin) 4.771 3.941 2.919 1.615 06 A=
IMSRERE (kg/nin) 20.381 10,921 6,374 0.784 «/ \
AR (n 3/nin) 0. 476 0.294 0.196 0.029 041+——
=t mtllﬁzmz (kg/nin) 0.857 0.614 0.435 0.165 02 —'\
@_@% §m$$ng.;(l./m1n) 0.729 0.513 0.3 0.135 : T
754 ;S:viljﬁizﬁg (keg... 0 0 0 0 0
Tofeare !«Pﬁif%uim 0 0 0 0 0 02 04 06 08 1 12 14 16
REEL (L 19. 236 15.963 13.014 9.511 :
ek iﬁ 0.959 0.949 0.938 0.921
RS (Pa) 0. 382 0. 364 0. 368 0.368 — BAEE — SHHEE - S — iR
HIS EH (MPa) 0.912 0. 788 0.689 0. 582
MR 2 B (P a) 0.839 0.721 0.669 0.565
%rﬁgr -1 (Pa) 0.575 0.535 0,504 0. 463
i #DmF( c) 20.16 17.88 15.98 13.36
558 (RPI) 22315 19663 17080 14886
SRRt () 146.681 101573  64.487 30,224
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%Bﬁ&ﬁ*ﬂl*ﬂﬁ&ﬁ%iﬁﬂ / Emaging Refrigerant Compressor & VFD Selection EMAG‘{%?

= =
5
1008 G275 %0 <] || FReEs o8 |EENIR| BEXTRS|

- - — | mEoo i 18 % 7 |6 % @i [25 4
TRz e LA El -1 Zeam poo v\ (ZxEE po v | |ZREE b T | |ZRéE pw T
AbRE 600 T REERE [0.70 T | |ABEE [8.20 T AuERE [0.60 T

e Po e |lgse o o | ke Lo o | lmem Lo e ]‘ﬁﬂﬁgu-
I HERRAE BE 0.03¢  mwaf EE 0.03  pa| [EE 0.03  wpa| |JEE 0.034  Mpa >

I~ REHA I EEERRAN FMURE Wt! iURE [iTes ¢ | |ieBE 5w T | [3eBE 3w T ZSORT@GB 6/36°C

mpE LA e -

{ ) &3 EEEHENESESEHEE /NTTIS .IJ:
e IBEEXSTINES
e R [100% [758 [ 50% [25% [ IS EIR225710- 110416 j ﬁ& I\/
ELE sﬁ‘!)}‘f%%}') ) 250 187.5 125 62.5 gﬁigggg_)ﬁmw 13 +|AZ A~ %
AT (kv 123.085  78.266 44,641 19.043 quoAL: 208 ‘
= COP 6.78 8.256 9.507 10.648 ﬁ@fﬁf E'_;.‘)'”_ '3éé0 12 i

Ty 0.873 0.875 0.838 0.698 nfxﬁ'%i%(mb- 13000 ‘ ] N
U SRR (kg/min) 305.84 225059 147.8 72. 334 T () : 380 1 e
0B S {508 (n3/nin) 17.268 12.622 8. 206 4.02 i %: 2 08 . N EM R22521 0-1 1 C-A1 6
HF‘LE‘EMLE(kg/an 339.803  243.261  158.424 737 47T R134a \ l
HPSESAE (1 3/nin) 7.9 6.549 4,862 2,696 06 A=
FMSEE I (ke/min) 33.969  18.201  10.624  1.307 L/ V1
n—dﬁﬂvﬁi (n 3/min) 0.79 0.49 0.326 0.048 04 __.,\
BB S HEEAE (ke/nin) 1.376 0.995 0.724 0.28 0.2
@iﬁf‘%ﬂ X (Lfmn) 1.171 0.831 0.6 0.228 ) !

DAE B (kg... 0 0 0 0

TS AEAR /. 0 0 0 0 0 02 04 06 08 1 12 14 18

552;&( JI/l(g) 19.214 15.957 13.015 9,516 -
0.968 0.958 0.947 0.931

uIi—LJ‘ (WPa) 0. 362 0. 364 0. 368 0. 368 — BAEE — SHEE o $AE — REE
HES R (Pa) 0.912 0. 786 0.689 0.582
o S uhy J‘jj (1Fa) 0.839 0.721 0.669 0.565

23R EH (P ) 0.575 0.535 0.504 0. 463

ﬁ #u,.mr? 20.16 17.88 15.98 13.36

16661 14626 12807 11353
*ﬁésam@m 226. 54 160.844 103. 453 48.882
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C5-
i E=-a NS 4 [prm225 - EEXTIRI | BEX TR | BEX TR
A [R134a ~| |EATE S 575 [100 % BT % il % il %
TRz BEXTHR -~ 0B SidiE (°c) 0 r ] |5— 9 el l— s B ) l— o HeEE l— ©
R 1 E - -
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EIF&
W [0 < B l3sE [0 o | dsE Lo 7 oy 1.0 2
 HERASE [T EREL - - . i Rl : Lﬁﬂﬁm .
iz 0.03¢  raf |EE 0.03¢  wpa| EE [prost wpa | |EE 0.034  Ipa -
I SREESEA I EEEREEA \ | iMRE [21.364 ‘t:! FRE T NURE T | |i=EE i© 270 RT@ 5/ 4OOC
e i T
e — &1 R R SRR EE j: [y Xl A TR
s = ~ EXZ X)'J\EE
HE | [BIREE | 1008 [ 1S ENRZ25210-210— =
I_I ?Aljﬁ% %1(-])( ) 270 I%Ef»g Eﬁmz;aémgo‘m 16 + |}ql7w\ﬁé?<|\—b
B AR (v 163. 447 i 14 .
T —
2| Gy s dara | =N +— (B IERE
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