WO 2004/053404 A2 |00 O OO0 A 0 A R

A refrigeration system conprising a conpressor for
conpressing a refrigerant, a condenser for condensing
refrigerant to a liquid, an evaporator for evaporating
(12) INJURNATIONAL §EALICHTION PIFRLISHEDG DR MHE PATENT & OQABRATAON TREATY (PCT)
i nner control loop for optimzing a supply of liquid
r(esh Wogdriaseliectual Proper§vapor g BT and an outer control
| oop f @rgowphiion zing a | e d R
evapdnteh@iopal Bereal out er O 5
rate for said inner contr O
@ptInwmatdénabPublictibuDatag neasur ement  ¢f0) apadioadl ®ublication Number

pe24 bmerAee(24868060i d | nnePChntrol | YO A0044053404 A2

N

Li nlui drefri gerant Quppl Vi hased on said defined Quppl Vi

(51) Idtdda@onal PAGREERGRAL"VAr | abl BB suoha@seafsmporti on of oil
in refrigerant, anmount of refr(7yemanbss: 2EHBEMKeIAMSAIS]; 38 Edgemere Av-
1) meRtiaandpnsidinasperscal e and ot herengeprersies Lasn NY&i25 (US). PAPAR, Riyaz
transfer surfaces,PCRE§20p38ET i mat r 4R &gl fdge, Thg Woodlands, TX 77382
nodel of the system and/or a t her’ dynam c nodel
@)1 ioyriFifing Patrg O Pdaenbe gep @92 2PBr  @xaspokt O BENE Btefeh, M Milde & Hoffberg LLP,
tenperature and pressure gages, a® BuglStec@$itpon@ite Plains, NY 10606 (US).
(25) Fillegrfprguegei ons or neasur enenglish | S en_plao Setd to det er nj Ne r AU
or estimte the effect on effi eﬁg‘gfg{ BT AtGE ity to ok ou.
(26) Pepfcafipitliapgipeest at e, Var i ous™ st hods AK€ HRTIQY Hg8%: #0fs 11 GB. GD. GE, GH,
returning the systemto an opti nmedmsikati€m, &RNE, 16,9 KE, KG, KP, KR, KZ, 1.C.
(30) PriogjtyDtas | ng.a cost-effectiveness 1of LRAR/LONMIUNDY, BMAWD, MG, MK, MN, MW,
G%jjbg;o sse S.9 ecember 2002 (09.12.2002) US MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC,
607434,84 19 December 2002 (19.12.2002) US SD. SE. SG. SK. SL. SY. TI. TM. TN. TR. TT. TZ. UA
10/730,791 9 December 2003 (09.12.2003) US UG” US’, UZ’, VC’, Vﬁr, Y’U’ Z’ A Zi\/[, Z’W. o

(71) Applicant (for all designated States except US): HUDSON  (84) Designated States (regional): ARIPO patent (BW, GH,
TECHNOLOGIES, INC. [US/US]; 275 North Middle- GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
town Road, Pearl River, NY 10965 (US). Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR OPTIMIZING REFRIGERATION SYSTEMS

(57) Abstract: A refrigeration system

= comprising a compressor for compressing
Control a refrigerant, a condenser for condensing
refrigerant to a liquid, an evaporator for
L—l evaporating liquid refrigerant from the
v _ Sensors Cooling condenser to a gas, an inner control loop
Motor Vane Temp., P Tower for optimizing a supply of liquid refrigerant
Control Contral to the evaporator, and an outer control loop
Comlm] ] \—H\ for optimizing a level of refrigerant i1'1 the
evaporator, said outer control loop defining a
O supply rate for said inner control loop based
[_ Condenser on an optimization including measurement
oil 1o of evaporator performance, and said inner
Sump | | Sensor control loop optimizing liquid refrigerant
Level supply based on said defined supply rate.
s Sensor ’ ‘ Independent variables, such as proportion
Teenr.ll;?r‘s: Qil Ao i of oil in refrigerant, amount of refrigerant,
’ Eductor Accumulator contaminants, non-condensibles, scale and
Nl other deposits on heat transfer surfaces,
- may be estimated or measured. A model of
J ﬁ%‘# the system and/or a thermodynamic model

Evaporator . . .
| Expansion approximating the system, for example
"__—!_g%@:l Valve derived from temperature and pressure
LA gages, as well as power computations or
L Flow 1 measurements, is employed to determine or
—@ - Sensors estimate the effect on efficiency of deviance
Temp., P from an optimal state. Various methods

p
.l.See;:?r; v_@— Process = are provic'ied for returning the syst'em
to an optimal state, and for calculating

a cost-effectiveness of employing such
processes.



WO 2004/053404 A2 |00 000 0T 0000 00 00O 00 O

European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,  For two-letter codes and other abbreviations, refer to the "Guid-
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE,  ance Notes on Codes and Abbreviations" appearing at the begin-
SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, ning of each regular issue of the PCT Gazette.

GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
—  without international search report and to be republished
upon receipt of that report



