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4th generation Ist generation Active front end MV VSD
3rd generation The 3 |GBT MV VSD 6 pulse design
The 2" gen IGBT  technology 24 pulse

2nd generation

technolo : Front end
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Start Delay

Stop
Stop Delay

117.0 PSIG

Force Unload
Warning
Warning Delay
Shutdown
Shutdown Delay

17:30.
Feb 17 2008

Name Plate
Wotor Amps

High Motor Amps
nhibit
Unload

Shutdown

Low Motor Amps
Shutdown

Confirmed Running
Hotor Amps

Starting Motor Amps Ignore Period

o Motor

510 AMPS
662 AMPS
0
115
600
100

20 MIN

00:00

Clear Recycle Delay

695 AMPS.

728 AMPS _ Delay

742 AMPS
757

5 SEC peed Minimum Slid, jon 20,0 %
[757 AMPS | 5 SEC. lote: Slide Valve Range limited to protect compresser

Skip Frequency Bands

Deiay.
230 AMPS [30 SEC

25 AMPS

5 SEC

VED
Maximum Drive Gutput
Minimum Drive Gutput

Remote Gontrol
Rate Of Increase
Rate Of Decrease

Varisble §
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06:20:34

VSD Energy Savings

Figures Are Since 02/ 26/ 2009 Reset

Current Run Hours 4567
Run Hours At Reset 4553

Mar 12 2009

Load Profile

0-10% 34%
10-20% 129%
20 -30 % 111 %
30-40% 211%
40 - 50 % 24.7 %
50-60% 134%
60-70% 72%
70 -80 % 5.2%
80-90% 12%
20-100% 0.0%

For total load profile run hours, subtract the
run hours at reset from the current run hours.
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Compressor Model: | RWF Il 316 h
Cost Premium for Vyper™ Drive

vs std mtr/str: h
Temperature Profile: | 0°F/95°F M

kW/hr $: 0.1
% Load Operation Days per
Capacity in a Day Hours/Day Week
100% [ 20% | 20 | 7 |
5%
50%
2%
o% | o% |
100%

Energy Cost with Standard Motor/Starter: | $355,441
Energy Cost with Frick® Vyper™ Drive: IW‘
Annual Energy Savings:
Percent Savings:
Payback Time (¥rs):

Energy Costs

$400,000 -
$350,000 1 E = o
$300,000 1— ] SC:r:ngdol\a[og:ISlaner
$250,000 1— B Energy Cost with
$200,000 T— B Frick® Vyper™ Drive
gT 50,000 — B Ml Annual Energy Savings
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Smart Technology-
VSD on Screw
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When the well’s dry we know the worth of water.
- Benjamin Franklin, 1746

3 Johnson /))I('

Controls




P

Blue Stream™ ;& & X 439 & 4.4 4 Dry+Wet & SAA LI K/ F 8k SOK 5

TR ARG

m R RETTREE

B OTHEA (REZAH)

m BRERTA/ZRAEA

KR ARG

m R RETENER, BEER

B OERAHHEAAREANKE | e—
v O R I (R AL A
v ME SR E UL _

B BRI AE R R AR

SRT, KR RGO T A EE, SR ARAS KR

SR G RN T RBR SRR T RIBH T Hl=
C EBAE TRMMEA AL R, UF A IR (BB D
CERAHTRMREA AR, UHEA RIEWEERHID
 RERGHRI, TURME AR RES, T UFBHEL

i
1
i

EEERCLEER

SERRRRERE

;\#\‘\‘M%‘{é\ﬂ %E ( TSC ) Dr{’LIteat Moi;tu}:eal
e T I B AT RAER Y 10K R SR P i sl [T ]2
. Y , fH.--
[ J H%%&%‘% p |any5ensihlecuoler w {/L%Z'raﬁj ,f
> BT A ARG - aycsoi N[ 57 R Co00 e o LA
© A E R | 1< " el | . o > G EEHST T
> 14 psi, RAEMEMR wa”.vv B > IR EEE
& THREFHMAER ':: » - o Gy
i *aﬁjiigﬁﬁ% >~ Process Loop I Y T Ty
srumax = Gannzes
3 3t 45 4 U R SE LA R AR AP -y )
Condenser Water Pum| s L /\{ = AL
o KL HHAA AT R R G p ¢ RARIEGLTLR

14

Johnson 4})1(,

Controls



B

Blue Stream ™R & X &4 & A6 I B H] HEATR XA 5 e k42

REZGHE ez H

ENRGEBR—ANER S

o h—FFRRAFEAIATH
ISTLL

o ik A

o IR MK BHER

o R AT B B AT

umnmn-udluﬁwuomw

‘Water Usage (Gal/MWH)
s EEEEEESEEERRY

SRR R

PATIRRENHER & R Gk KR
EHIREE - HRATIKER

IZE G T 81%AAMERK |,

BE20{ZMe/E

Higiiiiiing

REEZRGEFRKEN

—/M500 JEEL FBT 7%
25(ZINCIEFRIANEIK

Jacksonille,FL- TCHS With 100% Fan Speed, 133.7 SCT

RGBT 2 SR EFEN

477 VA

IV

(aYay

-
Hbr R G AW
A ABER

w0 ame

00 o

—TSCA00N Fan13375CT

HITIDVIT "o\

Sevav: Swzor Ebak e =Ml ontrols

i 3

o som

8 g 3 5



Blue Stream™ i@ & X A3 2 7T A R BAEAH A 5

KB A A% AN AT ] A
JRAE T BE TR B A RE
Al PN

BT EHRSREANZGEHER:

A IR b 7 3

e BV P A3 M R
8278 #9 A AR

B #2441 A A B
LEFHTE
BENTLEEAT, BEKEA

MBI AT T
— M4 FE R
GeiFA

Blue Stream™ JRGA4]
RGRMT —FMFFE

A2 0 1 7 AR IR 4P L
] HIRE A E R RE 7

o ‘\ \\
I
S N

7%
III}

i

i

Blue Steam HCS RZiBIZnI ST EE
2 TREIN AL HELZ 5
BIEW R EMS
B EIEF X IRBA F L 5®

K H R L P R SR G ey EAK

16

Johnson /})I('

Controls




IHBEXEFREZLETH KB BEARARB SHFANRAZRL

SMRFEERRE

v
v
v
v
v

v

v
v
v
v

KRB RGFRHEATFERRER

VOB R A AR

RAEW RXAERE, BRI HRIMFRNETRERS
ABRBBEREE

B 5o K KA RARE KA R AE

8 Jo, LR A2ty ) KRR 4B T B IRAR PP B

PAC # R A K/ L =B AL
ComPAC # & XA K/ L —BEH
ChillPAC # e R A K/ L —BEHL2
HeatPAC#H & R F AL

CAFP £/CO, £ &4

FHAT L -

Heat PAC

Chill PAC Com PAC

Johnson yj)l"

Controls



IHRABRAERALCCSEFH A ARALRITABRV BN AEZE

IR S ERES0%LA |, Ak #0.2~0.4 kg/kW
4 WA 5 22 E AL, AT AL T AR KA 7= F -
1 B 728 2 At 2 — I b i N’
R R T R % 5 A R B — kD B
v B G R AT B R — IR Y

B TR AR IR A T — i D TR

B TR AR AR IR 26 R b TR

B RG UG IR, B R —I DA <

RS0 AT B E TR R BRI E
.~

NPT fe B A L R 2R AR, Tl — e Ve Tt 28 s
ARG LR AT S hEds, HFR‘RDC

18 Johnson ¢})I(,

Controls




LB ERAKAEZ R RLCCSH B ER AL ;

FEARATREEETEMNE.

éEﬂJEﬁBEﬁU%% RAETERGESTERRXE §MR00 LI EAILIR /O,
- RDCH B— i BRI, L5519 769 — M B

BRI B S (L AR ML HERWL. IREHLII 2, AERAE ® ——
) BATIBATE R o

® R RDCHEA —NmARNOEHIEL . JFEII T RIX L Pl S ORI 5 .
(1 13t 4 XKL 0 T A ) PR R 2 ﬁ

o FEARDCZFEMITEREOFE I B #A W 453815 T e
o B AEHIRABTHEHE T Opto 22 4 F oAU S A A T LT o
® USRI B AT RE O il £ 2 Al I T AT LA 2804 82

-

PANE HEATERS
—t MOJ&JED}H&SIBE

LLMOL
N'MA C BU ‘STFFI
PANTED &MY 81 CRAY

Overall controller will monitor all liquid levels and

Each RDC has level sensing on liquid level in it’s LSV and controls evaporators. maintain balance over the total liquid quantity.
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%, REEAAHRF600kg

Low Charge RDC Package for Loading Dock Low Charge RDC Package for Process
Evaporators Falling Film Evaporator

|-0W Charge RDC Package for Holding Row of Low Charge RDC Packages for
Cooler Evaporators Process Room Evaporators
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'A-G.THOMAS THS. SABROE & Co.|

% Natural i ' L.‘f‘ Eis- und Kilte-
Refrigerants s HHEY Maschlnen
< 2 |
=N % N < M hydrocarbon)
CFCs
(eg CFC-11 in chillers,
egcr=c-12i_nnMAc, o HQEZE;T’M Sabroe CO, compressor, Advertisement, 1915 G. Lorentzen: Reinvention of Sabroe CAFP unit. 2001
e e supermarkets, food 1897 CO, refrigeration, 1993 '
and storage) FACECA2S In chilers ) HFCs
- (eg HFC~1:}4a in
T e e, chiers, MAC,
R-407C in AC, .
’,@ - Proposal touse CO,as a CO, peaks as a refrlgerant Reinvention of Sabroe introduces
£ suparmarkets refrlg_erant (_Alexander CO, technology CAFP
unitary AC Twining, British patent)
HFC-32 in
unjtary AC)
ASHRAE '-\@Vo \
ASHRAE Position Document on ( HHE(S; o \\_.
Refrigerants and their Responsible Use . in MAC) $
1850 1920 - 1930 1960 1993 2001

Approved by ASHRAE Board of Directors
January 25, 2012

(IR 4 R A il 12 77 R PR Bt 2 LR BRI CO, Hlv450M FT 2 A

4 Pressure inside cylinder
Pa = 2 0w, 0510“'._‘
£ B 3?5 1010 ‘L?
P g} ‘§'
St
SABROE ’. - el
g g . N 1 2 3 4 5 6 7 8
HPO/HPC/HPX = "N , I PR Type of compressor
mEEEEAN 0 < Ca—— CO,, BBFIECRIEZE?

Cylinder volume
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L% B #ECAFPR/ =8 A B MARM S AL LV R LRM RS RI6F

CAFPE EH4HAISCPRM A E X

JE 4L TR | AR E °C
-50/-10 -45/-10 -40/-10 -40/-5
CAP (kW) | COP | CAP (kW) | COP | CAP (kW) | COP | CAP (kW) | COP
HPO 24 96 122 153 142
HPO 26 144 183 230 213
HPO 28 192 33 244 40 307 48 284 40
HPC 104 S 233 296 37 344
HPC 106 S 349 444 557 517
HPC 108 S 465 592 742 689

R717

ms.

3 x RWFII222

vV EREEAXRET, C2EENAFEA LS
HLEI1/ 108 & ;

v BT R4
EEST LY o

\ S
vV Z@Wm A5

vV THERXBRK
CO2te M 25)

e (HEHF
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- FA1007800kWHA BTG, HAKRZARE-55C. « NHVEET
o HEFIREEAHLICOY AM ARG, SUREMCOPRIRIEIINR, B« ATRAIE, SIEROMARRGHLE, Wik
ST HAHLL S G R S HLi 16%, b5 G L A58,
o e CORE ARG I AU ) L PRI + BRI
o AERMUEATER, AOURT IR Okt o YRR, PRI A R P

SMC 106E  HIGH-STAGE (R717)
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